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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma no yue6Homy npeamerty «buosnorust. YriiyOeHHbI ypOBEHb»
st 10-11 knaccoB pazpaboTaHa B COOTBETCTBUH C:

-OenepanbHbiM 3akoHOM OT 29.12.2012 Ne273-d3 «O6 obpa3oBaHuu B
Poccuiickoii ®enepanuu» (B IeHCTBYIOLICH pelaKIInm)

-OI'OC cpennero obmiero oOpa3oBaHus (mpruka3 MUHIPOCBEIICHUS
Poccun ot 17.05.2012 Ne413, B AeiicTByIOLICH peaakiinm);

-OenepanbHOil  00pa3oBaTeNbHONM  MpOrpaMMOM  CpeaHero  oOIero
obpazoBanus (mpuka3 Munnpocsemienus Poccun ot 18.05.2023 Ne371, B
JCUCTBYIOIICH peNaKinu), BKIOYas QenepaibHyo padouyro Mporpammy Io
npeamery «buonorus. YriayOiaeHHbIH YPOBEHbY;

-ITonoxenrem o paboueii mporpamme MBOY Jluneit Ne28 (noxanbHbIi
aKT);

- ¢ yuétoM (enepanbHOi pabouelt mporpaMMbl BocriuTanus u KoHmeniuu
npenojaBanus yuyeoHoro npeamera «buonorus».

Cornacao nonoxenusim @I'OC COO npoduiibHble yuyeOHbIE MNPEIMETHI,

u3yyaeMmble Ha YIIyOJE€HHOM YpOBHE, SBIISIIOTCS criocoboM auddepeHnuanuu
oOy4yeHHUs Ha ypOBHE CpeaHero ooOiiero oOpa3oBaHUS M MPU3BAHBI 00ECIICUUTH
MIPEEeMCTBEHHOCTh MEXIy OCHOBHBIM OOLIMM, CpPEAHUM OOIIKUM, CpPEeIHUM
npoeccHoHaIbHBIM U BBICIIUM 00pa3oBaHUEM. B TO ke BpeMs Kaxablid U3 3TUX
y4eOHBIX MPEIMETOB JOJKEH ObITh OPUEHTHUPOBAH Ha MPUOPUTETHOE pELICHUE
oOpa3oBaTeIbHBIX, BOCHHUTATENbHBIX W Pa3BUBAIOLIMX 3a/ad, CBA3AHHBIX C
npodopueHTalmeil 00yJammmuxcs U CTUMYJIMPOBAHUEM HMHTEpeca K KOHKPETHOM
00JlacTU HAay4YHOTO 3HAHMS, CBA3AHHOIO C OWOJIOTHMEN, MEIUIIMHOM, SKOJOTHEH,
MICUXOJIOTUEN, CHOPTOM HJIM BOCHHBIM JICJIOM.

[Iporpamma mo ywyeObHOMYy mpeamery «buonorusi» maér npeacTaBieHUE O
Henu M 3ajadax M3ydeHus yuyeOHoro npenmera «buonorus» na yriayonéHHOM
yYPOBHE, omnpeneisier 00s3arenbHoe (MHBApUAHTHOE) MPEIMETHOE COJICPKAHUE, €TO
CTPYKTYpUpOBaHHE IO paszjieliaM M TeMaM, paclpeiesieHue Io Kjaccawm,
PEKOMEHJyeT TMOCJIe0BATENbHOCTh M3Y4Y€HUs Yy4eOHOro marepuaia ¢ y4€Tom
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTMKH YydyeOHOro mpolecca,
BO3pPAaCTHBIX OcoOeHHocTel oOywaromuxcsi. B nporpamme 1o Ouosnoruu
peay30BaH MPUHIUII TPEEMCTBEHHOCTH C HM3Y4YEHHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3zoBaHus, Oynarojaps 4YeMy [POCMATpPUBAETCS
HalpaBJIeHHOCTh HA  TMOCJeAyIollee pa3BUTHE  OHMOJOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYyYHOTO MHUPOBO33PEHMS,
HKOJIOTMYECKOTO MBIIIJIEHUS, TPEACTaBICeHU O 370pOBOM o0Opa3e >KM3HHU, Ha
BOCIIUTaHUE OEpeKHOr0 OTHOILIEHUSI K OKpyXaroled mnpuponHoit cpene. B
nporpaMme 1o OHOJIOTMM TakKKe IMOKa3aHbl BO3MOXKHOCTH Y4YEOHOIo MpeameTa
«buonorusi» B peanuzauuu TpeboBanuit DPI'OC COO Kk mMIAHUPYEMBIM
JUYHOCTHBIM, METAlpeAMETHbIM M MpPEJAMETHBIM pe3yJbTaTaM oOO0ydeHus U B



(GOpMHpPOBAaHUM  OCHOBHBIX BHJOB y4eOHO-ITIO3HABATCILHOH  JEATEIHLHOCTH
oOy4YaromMxcs IO OCBOCHHUIO COJIEP)KaHUS OMOJOTMYECKOro 0Opa3oBaHMs Ha
YPOBHE CpeHEro o01iero 00pa3oBaHus.

VYyeOnbiii npeamer «buonorusi» Ha ypoBHE cpeHero oluiero oopasoBaHus
3aBepiIaeT OMOJOTHUYEeCKoe O00pa3oBaHUME B IIKOJIE M OPUEHTHPOBAH Ha
pacuipeHre U yriayOJieHne 3HaHWW OOyYaroIIMUXCs O YKUBOW MPHUPOAE, OCHOBAX
MOJICKYJIIPHOM W KJIETOYHOW OWOJIOTMH, SMOPHOJOTHU W OWOJOTHUU Pa3BUTHS,
TCHCTHKH, CEJICKITUN, OMOTEXHOJIOTHH, SBOJFOITMOHHOTO YICHHUS U SKOJOTHH.

N3ydyenne yueOHOro mnpeamera «buomorus» Ha YrUIyOJEHHOM YpOBHE
OPUEHTHPOBAHO HAa TOJTOTOBKY OOYyYaIONMUXCA K IOCIEAYIONIEMY IOJYYCHUIO
Ouonormueckoro  oOpa3oBaHHMs B  By3aX W OpTraHU3AlMSIX  CPEIHETO
npodeccruoHanbHOro 06pazoBanus. OCHOBY €ro coaepk aHUsl COCTABIISIET CUCTEMA
OMOJOTMYCCKUX  3HAHWH, TMOJIYYEHHBIX TP HW3YYCHUU  OOYYAIOIIMMHMCS
COOTBETCTBYIOIIUX CHUCTEMATUYECKUX Pa37elIOB OMOJIOTUU HAa YPOBHE OCHOBHOTO
obmero oopazoanus, B 10-11 kmaccax 3Tu 3HaHUS TOJy4aroT pa3BuTue. Tak,
pacIIMpeHbl W YIUIYOJICHBI OWOJIOTHYECKHE 3HAHUS O PACTEHHUSAX, JKUBOTHBIX,
rpubax, OaKkTepusx, OpraHU3Me 4YeJIOBEeKa, OONMX 3aKOHOMEPHOCTSIX JKH3HH,
JIOTIOTHUTENIEHO BKJIFOUCHBI OMOJIOTHYECKHUE CBEACHHMS TIPUKIIATHOTO U TTIOMCKOBOTO
XapakTepa, KOTOphle MOXKHO HCIOIh30BaTh KaK OPUEHTHUPHI IS TOCIEIYIOUIETO
BBIOOpa mpodeccuu. Bo3MokHa TakKe HMHTErparus OWOJIOTMYECKUX 3HAHHHA C
COOTBETCTBYIOIIMMH 3HAHUSMH, TIOJYYCHHBIMH OOYYAIOIIUMHCS TPH U3YICHHUH
(bU3KMKH, XUMHH, Teorpadui 1 MaTEMaTHKH.

Ctpykrypa mporpaMMmbl 1o ydyeOHOMY TmipeameTy 'buosorus” otpaxaer
CHUCTEMHO-YPOBHEBBI M OJBOJIONMOHHBIA TOAXOMbI K HW3YYCHHUIO OWOJIOTHH.
CoryacHO UM, M3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHBIC JIJIS )KUBBIX
CHCTEM Pa3HOTO YPOBHS OpraHHW3aI[iH, IBOJIOIWN OpraHNYECKOro Mupa Ha 3emie,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpa3us 1uiaHeTsl. Tak, B 10 kiacce
W3YYarOTCS OCHOBBI MOJICKYJISPHOW M KJICTOYHOW OWOJIOTHH, DMOPHOJIOTHH U
OWOJIOTUN DPA3BUTHS, TCHETHUKH W CEJICKIIUH, OMOTEXHOJOTUHW W CHUHTCTHYCCKOMU
OMoNIOTHH, aKTyaJIM3UPYIOTCS 3HAHUS OOyYalomMxcs Mo OOTaHWKE, 300JI0THH,
aHaromuu, ¢(usmonoruu uenoBeka. B 11 kmacce wM3ywaroTcsi 3BOJIOIMOHHOE
y4eHHUE, OCHOBBI SKOJIOTUHU U yUYeHHE 0 Ouocdepe.

Y4eOHbIE mpeaAMeT  «bHOJIOTHS»  TpH3BaH  OOECHEYUTh  OCBOCHHE
00yYJaroIMMHCS OMOJIOTHYSCKUX TCOPUH M 3aKOHOB, WJICH, MPUHITUIIOB M MPABHII,
JSKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHBI MUPA, 3HAHUH O
CTPOEHUH, MHOrooOpa3uM M OCOOCHHOCTSAX KJIIETKH, OpraHu3Ma, IOIYJISAIUH,
OMOIIEHO3a, SKOCHCTEMBI, O BBIJAIONTUXCS HAYYHBIX JOCTH)KCHHUSAX, COBPEMCHHBIX
WCCJICIOBAHUSX B OMOJIOTHMH, MIPUKJIATHBIX aCIeKTaX OMOJOTHYCCKHUX 3HAHUH. J[1s
pa3BUTHS W TOJJICPKAHHUS HHTEpeca OO0ydJaloImUXcs K OWOJOTMU HapsIy Cco



3HAYUTEIbHBIM 00BEMOM TEOPETHYECKOrO MaTepHalia B COACPIKAHUU MPOTPAMMBI
1o OMOJIOTUH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHUS W Pa3BUTHSI
TOW WM WHOW oOnacTH OMOJOTWH, BKIAIOM OTECUECTBEHHBIX M 3apyOeiKHBIX
yUYEHBIX B PEIICHHE BAKHEHIIIMX OMOJIOTHYECKHUX U SKOJIOTHUECKHUX MPOOIIeM.

[enp n3yuenus: yaeOHoro mpeamera «buosorus» Ha yriayOiaEéHHOM YpOBHE —
OBIAJICHHE  OOYyYalOIMIMMHCA  3HAHUSAMH O  CTPYKTYpHO-(DYHKIIMOHAIBLHOM
OpraHM3allMd JKUBBIX CHCTEM pAa3HOTO0 paHra © MNPUOOPETEHHE YMEHHM
WCTIONB30BaTh ATH 3HAHUS B (OPMHUPOBAHWUU WHTEpeca K ONMpeaeneHHONW 00IacTu
npo(heCCUOHATBPHON /EATEeIbHOCTH, CBS3aHHOW C OWONOTHMEH, WM K BBIOOPY
y4eOHOT0 3aBeeHHs I MPOAOIDKEHHUS OUOIOTUYECKOro 00pa3oBaHUs.

JlocTkeHrne T1end  uW3ydeHuss y4deOHoro mpeamera «buomorus» Ha
yriyOJI€HHOM ypOoBHE 00€CIieunBaeTCs pelieHueM CIeIyIONuX 3aau:

OCBOEHHE O0YYaIOIIMMUCS CHCTEMBI OMOJOTHYECKHX 3HAHHWI: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSIX, KOHIEMIUAX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MPaBUJIaX, COCTABIIAIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO0 KapTUHY MHPA; O
CTPOSHHMH, MHOTOOOpa3uM M OCOOCHHOCTSX OHOJIOTHYECKUX cHCTeM (KIIeTKa,
OpraHu3M, MOMYJISIHS, BUJ, OMOTeOleH03, Ornocdepa); O BBIIAIOIIMXCS OTKPBITHIIX
¥ COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTHH;

O3HAKOMJICHHE OOYYaromMXCsi C METOJaMU TIO3HAHHS KUBOW MPHPOJIBIL:
UCCIICIOBATCILCKUMH ~ METOJaMU  OMOJIOTHYECKUX HayK (MOJICKYJSpHOW W
KJIETOYHOW OWOJOTHH, ASMOpPHOIOTHH U OWOJIOTMH pa3BUTHUS, TEHETUKH U
CEeNIeKIINY, OWOTEXHOJOTUM W CHHTETHYECKOH OHOJIOTHH, MaJIeOHTOJIOTHH,
OKOJIOTHH);  METOJAaMHU  CAMOCTOSITEJIBHOTO  IMPOBEACHHUS  OMOJIOTMYESCKHX
UccleqoBaHNi B JlabopaTopud W B mpupoae (HaOmroJeHue, W3MEpeHue,
OKCTIIEPUMEHT, MOJICITUPOBAHHE);

OBIAZICHME OOYyYaAIONUMUCS  YMEHHSIMHU. CaMOCTOSATEIbHO  HAXOJIHUTh,
aHAJM3UPOBATh W HCIIOJIB30BaTh OMOJIOTMUYECKYI0 WH(DOPMAIHIO; TOIH30BATHCS
OMOJIOTMYECKON TEPMHHOJIOTHEH W CUMBOJIMKOW; YCTAaHABIMBATh CBS3b MEXKIY
pa3BUTHEM OWOJOTHH M COLMAIbHO-DKOHOMUYECKUMH U  IKOJIOTHYECKUMU
npobjeMaMy YeOBEYeCTBa;, OIICHWBATH IOCIEACTBUS CBOECH AEATENBHOCTH IO
OTHOUICHHIO K OKpY’Karoled HpUPOJHON cpee, COOCTBEHHOMY 3/0pOBBI0 U
30POBBIO  OKPYXKAIOIIMX JIOZeH; OOOCHOBBIBAaTH W  COONIOAATH  MEpPHI
npoUIaKTUKN HH(EKITMOHHBIX 3a00JeBaHUH, MpaBUIa TIOBEICHUSI B MPUPOJAE U
oOecrieyeHusi 6€30MacHOCTU COOCTBEHHOW KU3HENEATEIbHOCTH B UPE3BbIYAMHBIX
CUTyallMsiX MPHUPOJHOTO W  TEXHOTEHHOTO  XapakTepa, XapaKTephu30BaTh
COBpEMEHHBIC HAyYHBIE OTKPHITHSI B 00JIaCTH OUOJIOTHH;

pa3BUTHE Y 00YYaAIONINXCSA WHTEIJICKTYadbHBIX U TBOPUECKUX CIIOCOOHOCTEH
B TIpOIleCCe 3HAKOMCTBA C BBLIAIOIIMMUCSA OTKDPHITHSIMH M COBPEMEHHBIMH
UCCIICIOBAaHUSIMA B OHWOJIOTHH, pEIIaeMbIMH €0 TpobdiIeMamMH, METOI0JIOTHEH



OMOJIOTHYECKOTO WCCJICIOBAHMS, MIPOBEICHHUS DKCIIEPUMEHTAIbHBIX
WCCJICIOBAHNM, PEIICHUS OMOJIOTMYECKUX 3a7a4, MOJCIUPOBAHUS OMOIOTHICCKUX
00BEKTOB U TIPOIIECCOB;

BOCIUTAHUE Y 00YyJaroNIMXcsl [ICHHOCTHOTO OTHOIICHMS K KMBOW MPUPOJIC B
IIEJIOM M K OTJCIBHBIM €€ 00beKTaM U SBJICHUAM; (OPMHPOBAHUE IKOJIOTHUUECKOH,
TCHCTHYECKOW TpPaMOTHOCTH, OOIICH KyJIbTYphl TIOBEACHUS B TPHPOJC,
WHTETPAIlN €CTECTBCHHO-HAYYHBIX 3HAHHH;

NPUOOPETCHHE  OOYYAIOIMMHKCS ~ KOMIIETEHTHOCTH B PallMOHAIBLHOM
PHUPOJIONIONB30BaHUK  (COOJIOACHHE NPABHII ITOBEICHUS B MPHUPOJAE, OXPaHbI
BHJIOB, DKOCHCTEM, OHoc(hephl), COXpaHEHHH COOCTBEHHOI'O 3I0POBbS U 30POBBS
OKpy)Karomux Jojaei  (coOmogeHuss Mep npodUIaKTHKA — 3a00JeBaHHUM,
oOecrieyeHre O€30MACHOCTH JKU3HENCATCIIBHOCTH B YPE3BBIUYAWHBIX CHTYaIUAX
OPUPOJHOTO W TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIIOJIb30BaHHS
OMOJIOTUYECKUX 3HAHUW U YMCHHUH B TIOBCETHEBHOM JKH3HU;

CO3daHWE  YCJAOBUH IS  OCO3HAHHOTO  BBIOOpa  OOyYaroUUMUCS
VHAUBUAYaJIbHON oOpa3zoBaTeabHON TPAeKTOpHH, CroCcoOCTBYIOIIEH
MOCJICYIONEMYy TIPO(ECCHOHATBLHOMY CaMOOIPEACIICHUIO, B COOTBETCTBHH C
WHIUBUYaJIbHBIMU UHTEPECAMHU M IIOTPEOHOCTSIMH PETHOHA.

OO01iee 9nciI0 YacoB, OTBEICHHBIX HA M3yYCHHE OWMOJIOTHH Ha YrTyOJICHHOM
ypOBHE cpeqHero oduiero oopaszoBanus, coctasisier 204 gaca: B 10 kacce — 102
yaca (3 gaca B Heznenmo), B 11 kiracce — 102 yaca (3 yaca B HeeIO).

OT60p opraHu3alMoHHBIX (GOPM, METOJIOB U CPEACTB OOyUEHUs] OMOJIOTHUU
OCYIIECTBIISICTCS C YYETOM CHEIU(PUKH €ro COACP)KaHHWS W HAIPaBJICHHOCTH Ha
MPOJIOJDKEHNE OHMOJIOTHYECKOTO O0Opa30BaHHMsS B  OpraHU3AIMAX CPEIHETO
po(eCCHOHATBLHOTO U BBICIIIET0 00pa30BaHUS.

OO0s13aTeTbHBIM yCIIOBHUEM MTPU 00YUICHUHM OMOJIOTHH Ha YTIITYOJIEHHOM YPOBHE
SBJIICTCSI TIPOBEJICHUE Ja0OpPaTOPHBIX M TPAKTHYECKUX paboT. Takxke ydactue
OOy4YaroIIMXCs B BBIMOJTHCHUM IMPOCKTHBIX M YYCOHO-UCCIIEIOBATEILCKHX PaboT,
TEMaTHKa KOTOPBIX OMNPENCISICTCS  yYHUTEJIeM Ha OCHOBE  HUMCIOIIHMXCS
MaTepPHATbHO-TEXHHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHUH.



COIEPKAHUE OBYYEHUA
10 KJIACC

Conepxanue TporpaMMbl, BBIAEIECHHOE KYPCU80M, HE BXOJIUT B IMPOBEPKY
rocyIapcTBeHHOH uToroBoi arrecraiuu (I'A).

Tema 1. BuoJsiorusi Kak HayKa

CoBpemeHHasi OuoIorus — KOMIUIEKCHas Hayka. KpaTkas uctopusi pa3BuTus
Owosoruu.  buojoruueckue  HaykM M H3y4yaeMble UMM  MPOOJIEMBI.
dyHAaMEHTalbHbIC, TPUKIAIHBIE M TIOWCKOBBIE HAy4YHBIE UCCIEIOBaHUS B
OHOJIOTHH.

3HayeHue O6uogoruu B (POPMUPOBAHMHM COBPEMEHHOUW €CTECTBEHHO-HAYYHOM
kaptuabl mupa. [Ipodeccun, cBsizaHHble ¢ Ouonoruei. 3HavYeHUE OWOJIOTHU B
MPAKTUYECKON JEATEIIbHOCTH YEJIOBEKA: MEAUIUHE, CEIbCKOM XO3SMCTBE,
MPOMBIIJIEHHOCTH, OXPaHE MPUPOIBI.

JlemoHcTpanun

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JapBuH,
VY. I'apsen, I'. Mennens, B. . Bepuaackuii, 1. I1. [1aBnos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, [[xx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmumpel m cxembl: «CBsi3b OHMOJIOTMH C JPYTMMHU Haykamu», «Cucrema
OMOJIOTHUECKUX HAYKY.

Tema 2. )KuBble cucTeMbl U UX U3yYeHH

JKuBbie cucTeMBbl Kak mpeaMer wusydeHus: Ouosioruu. CBOMCTBA KUBBIX
CHUCTEM. €IWHCTBO XHWMHYECKOTO COCTaBa, JUCKPETHOCTh U IEJIOCTHOCTD,
CIOXKHOCTh M YIOPSAIOYEHHOCTh CTPYKTYpPBI, OTKPBITOCTh, CaMOOpPraHHU3alIMs,
CaMOBOCIIPOM3BEJICHHUE, PA3APAKUMOCTb, U3BMEHYUBOCTh, POCT U Pa3BUTHUE.

YpoBHM OpraHu3alldd >KUBBIX CHUCTEM:. MOJEKYJSIPHBINA, KJIETOYHBIH,
TKaQHEBBIH, OpTraHU3MEHHBIH, MOMYJISALIMOHHO-BUI0BOH, SKOCHUCTEMHBIN
(OuoreorneHOTHYECKUIT), OHOChepHbIid. [Iporeccsl, TPOMCXOSAIINE B IKUBBIX
cucteMax. OCHOBHbIC MpU3HAKU >XUBOro. JKu3Hb Kak ¢opma CyIIeCTBOBAHHS
Marepuu. Hayku, nu3ydaroiiue >KuBble CUCTEMBbI HA Pa3HbIX YPOBHSIX OpraHU3aINH.

N3yuenne xuBbIX cUCTeM. MeToabl Ouosiorudeckord Hayku. HaGmromeHue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMATH3alMsl, MeTaaHanu3. [loHaTue o 3aBUCUMON U
He3aBUCUMOW mniepeMeHHOM. IlnmanupoBanue »skcnepuMmenta. [loctaHoBka u
npoBepka runote3. HymneBas rumnores3a. [lonsaTue BHIOOPKU U €€ JTOCTOBEPHOCTD.
Pa36poc B Ouonormueckux maHHbIX. OIEHKa JOCTOBEPHOCTU TMOJTYUYECHHBIX
pe3ynabTaToB. [IpUumMHBI MCKaXEHUs PE3YyJAbTaTOB »HKcnepumeHta. llonstue
CTAaTHUCTHYECKOI'O TECTA.



JlemoHcTpanuun

Tabmuupr u cxembl: «OCHOBHbIE NpPHU3HAKU >KU3HW», «buoiornueckue
cucteMbl», «CBOHCTBAa JKUBOW MATepUN», «YPOBHU OpPraHU3alld >KUBOHN
npuponb», «CTpoeHHe MKUBOTHOW KIETKW», «TKaHU JKUBOTHBIX», «CHUCTEMBI
OpraHoB YeJIOBEYECKOro opranuszma», «buoreonenos», «buochepa», «MeTobl
M3YYEHUS )KUBOW MPUPOIBI».

O6opynoBanue:  J1abopaTopHOoe  O0OpyJOBaHME IS TPOBEACHUS
HaAOJI0ICHUM, U3MEPEHH, SKCTIEPUMEHTOB.

IlpakTnueckas padora «lcrnonp3oBaHWE pPa3IUYHBIX METOHNOB MpH
W3YUYEHHUH JKUBBIX CUCTEMD.

Tema 3. buoJsiorust KjieTkn

Knerka - cTpykTypHO-QYyHKIMOHAIbHAs e€IWHULIA >KuBoOro. Mcropus
OTKpbITHs KiIeTku. Pabotel P. I'yka, A. Jlerenryka. Knerounas teopus (T. IlIBanH,
M. IHlneiigen, P. BupxoB). OCHOBHbIE IOJOKEHHS COBPEMEHHOM KJIETOYHOMN
TEOPUHU.

MeTonbl  MOJIEKYJSIpHOW W KJIETOYHOW  OMOJIOTMM.  MHKPOCKOMHS,
xpomatorpadus, 3JeKTpodope3, METOJ MEUEHbIX aTOMOB, auddepeHiranIbHoe
HEHTpU(PYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposanHvlx
K1emokK. DIEeKTpoHHas Mukpockonusi. Kongoxanrvnas muxpockonus. Bumanvnoe
(npudiCusHeHHoe) U3yyeHue Kiemox.

JlemoHcTpanun

IToptpetsl: P. I'yk, A. Jleenryk, T. IlIBanu, M. lneiinen, P. Bupxos, K. M.
bap.

Tabnuuel u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOID»,
«HMcTopust pa3BUTHSI METOA0OB MUKPOCKOIIM».

O6opyioBaHuEe: CBETOBOW MHMKPOCKOI, MHKpOIpenapaTbl pacTUTENbHbIX,
’KUBOTHBIX M OaKTepUaIbHbIX KIETOK.

IIpakTuueckass padora «l3ydueHue METOAOB KJICTOYHOM OUOIOTHUH
(xpomatorpadusi, snekTpodope3, auddepeHnraIbHOE HEHTPUPYTHUPOBAHUE,
[TLIP)».

Tema 4. Xumudeckasi OpraHu3anms KJIeTKH

XUMHUYECKHIM COCTaB KJIETKH. Makpo-, MHUKpPO- U YJIbTPAMHUKPOAJIEMEHTHI.
Bona u €€ ponp Kak pacTBOPUTENS, PEAreHTa, y4acTHE B CTPYKTYPHUPOBAHUU
KJIETKH, TEIUIOperyisiuu. MuHepalibHble BellecTBa KIETKH, WX Ouosiornueckas
poJib. PoJib KATHOHOB M AaHUOHOB B KIIETKE.

Opranuyeckue BeHIECTBA KIETKU. buosiornyeckue noJUMEpPHI. benkw.
AMUHOKHCIIOTHBIA cocTaB 0enkoB. CTpyKTypbl OenkoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oeyka, MenTuaHas CBs3b. BTopuyHas, TpeTUYHAasl, YETBEPTHUYHAS



cTpykTypbl. Jlenarypamms. CBoiictBa OenkoB. Knaccudukanuss  Oenkos.
buonoruueckue Gpynkiuu 6enkoB. Ilpuonsi.

VYraeBoabl. MoHOCaxapuabl, AUCaXapu/ibl, OJIUTOCaXapuIabl U MOJUCAXaAPUIBI.
O6mwmit  miaH cTpoeHus W (UBHUKO-XMMHUUYECKHE CBOWCTBA  YIJICBOJOB.
buonorndeckue QPyHKIIMM yIIIE€BOAOB.

Jlunuaer. M'aapodunbHO-rHApOdPOOHBIE cBOMCTBa. Kitaccudukaius TUIuI0B.
Tpurnuuepuasl, dochoaunuasl, BOCKU, CTepouibl. buosormdyeckue ¢GyHKIIUU
munuaoB. O01Me CBOMCTBA OMOJIOTHYECKUX MEMOPaH — TEKY4eCTh, CIIOCOOHOCTh K
CaMO3aMbIKaHHIO, MOTYITPOHUILIAEMOCTb.

Hyxnennossie kucinotel. JJHK u PHK. CrpoeHne HYyKIEWHOBBIX KHCIOT.
Hyxneorunsl. Ilpunnun kommuiementapuoctu. [IpaBmio Yapradda. CrpykTypa
JIHK — nBoitnas cniupanb. MecTtoHaxoxaenue u ouonornyeckue pynkiuu JJTHK.
Buas PHK. ®yukuun PHK B kietke.

Crpoenune mouekynsl AT®. Makposprudueckue cBsizu B Mmoisekyne ATO.
buonornueckue pynkiuu AT®. BoccTaHoBIEHHBIE IEPEHOCUUKH, UX (QYHKIIUU B
kinetke. /lpyeue mnyxneosuompugpocgpamer (HT®). CexBenupoBanune JIHK.
Memoovl cenomuxu, mpancKpunmoMuKu, nPomeoMuKU.

CtpykrypHasi Ouosiorus. OuoxuMmuueckue U OMopU3UYECKHE HCCIIeA0BaHUS
cocTaBa MW TPOCTPAHCTBEHHOW CTPYKTYypbl Ouomoliekyl. Mooderuposanue
CMPYKMYypsl U QYHKYUti 6UOMONEKYN U UX Komniekcos. KomnvromepHuiti ouzaun u
OpeaHuyecKull CuHme3s OUOMOJEKY U UX HeNPUPOOHBIX AHATIO208.

JlemoHcTpanuu

IToptpetsr: JI. ITonunr, x. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiuH,
@. Courep, C. IIpy3unep.

Huarpammel:  «PacnpeneneHue XHUMHUYECKHX JJIEMEHTOB B  HEXHBOU
npupoze», «PacnpeneneHne XMuMUYECKUX 3JIEMEHTOB B JKMBOW MPUPOE.

Tabmunel u cxembl: «llepuogmdeckas TaOauIla XUMHUYECKHUX DJIEMEHTOBY,
«CTpoeHne MOJIeKyJbl BOJbI», «BemecrBa B coctaBe opranu3moB», «CTpoeHue
MOJIEKYJIbl Oenka», «CTPyKTyphl OCIKOBON MOJEKyJbI», «CTpOoeHHUE MOJIEKYII
yriieBogoB», «CTpoeHHe MOJEKYJl JHUNUI0B», «HYKIEUHOBBIE KHCIOTHI»,
«Ctpoenue monekyinsl ATO».

O6opyaoBaHue: XUMHYECKasl TIOCY/Ia 1 000pyI0BaHUE.

JladopaTopHas pabdora «O0HapykeHHEe OCJIKOB C MOMOIIBIO KaueCTBEHHBIX
pEaKLnn».

JlaGopatopuass  pabora  «lccnenoBaHuMe — HYKJIEHMHOBBIX  KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIUYHbIX OPTaHU3MOBY.

Tema 5. CTpoeHue U GQYyHKIHMH KJIECTKH

Tumsl KJIETOK: JyKapuOTHUYECKass U Mpokapuoruueckas. CTpyKTypHO-
(GyHKIIMOHAIBHBIE 00pa30BaHUs KJICTKU.



Crtpoenue npokapuoTHueckoi kietku. KietouHas creHka OakTepuii u apxeil.
Oco0OEHHOCTH CTpPOEHUSI TEeTepOTpPO(HON U aBTOTPOPHOM NPOKAPUOTUUECKUX
KJIETOK. MecTo U pojib NpOKapuoT B OMOLIEHO3AX.

Crpoenue U G yHKUIHOHUPOBaHUE DYKapUOTUYECKOU KJIETKH.
[Tnasmatudeckas wmemOpana (rurasmanemma). CTpykTypa —IUIa3MaTHUECKOM
MeMOpaHbl. TpaHcoOpT BeLIECTB Uepe3 IUIa3MaTHUYeCKyl0 MeMOpaHy: MacCUBHBIN
(mupdys3us, obneruénnas auddys3us), aKTUBHBIA (MEPBUYHBIA W BTOPHUYHBIHI
aKTUBHBIN TpaHcnopT). [lomynpoHuiiaemocts MeMOpaHbl. PabGota HaTpwHii-
KaJIMEBOr0 Hacoca. DHJOLMTO3. MUHOUUTO3, (aronurto3. Jk3o1uTo3. Kierounas
crenka. CTpykTypa U GyHKUUU KIETOYHOU CTEHKH pacTeHUM, rpuloB.

Huromna3zma. [{uro3zone. Lutockener. JIBmxenne nurominazMbl. OpraHonsl
kieTkd. OIHoOMeMOpaHHBbIE OpPraHouAbl KIETKH: JHAOIIa3MaTHYecKas CeTh
(OIIC), ammapat ['onbmkH, JU30COMBI, UX CTpPOCHHE W (YHKIMHU. B3aumMoCBsI3b
OJTHOMEMOPAHHBIX OPraHoOWA0B KJIeTKH. CTpoeHHe TpaHyJISIPHOTO PETHKYJIyMa.
Mexanusm nanpasnenus odeaxos 6 IIIC. CuHTe3 pacTBOPUMBIX OelkoB. CuHTE3
KJICTOYHBIX ~ MeMOpaH. [mamkuii  (arpaHy/sIpHBINA) — 9HIOIIA3MATUYCCKHIA
petukynyMm. CekpetopHas pyHkius anmnapata ['onbmxu. Mooduguxayus benxos 6
annapame [ onvoocu. Copmuposka 6enxkoe 6 annapame [ onvoxcu. Tpancnopt
BEILIECTB B KJIeTKe. Bakyonu pacturenbHbIX KieToK. Knetounslid cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMJABI  KIETKH.:  MUTOXOHJPHUHU,  IIJIACTUIBI.
IIpoucxoacoenue mumoxonopuii u naacmud. Cumbuozcenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MHUTOXOHAPUN W TuiacTuna. [lepBuuHbIe,
BTOPUYHBIE U  CJIOXHbIE  IJIACTUAB  (DOTOCHUHTE3UPYIOIIMX  DYKAPUOT.
XJI0pOIUIAaCThI, XpPOMOILIACTBI, JIEMKOIIACThI BBICIIMX PACTEHHM.

HemeM6pannbie opranounabl kiaetku CtpoeHue v (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUIOB KJIETKH. PuGocomsl. Ilpomescymounvie Gunamenmsoi.
MukpodunameHTsl. AxkmuHosble Muxkpoguiamernmsl. MpIlIEUHbIE  KJIETKH.
Axmunogvie KOMNOHEHMbl HeMbluleyHblx Kiemok. Mukporpybouku. KneTouHslit
ueHtp. CTpoeHHe U JABUKEHUE KIYTUKOB M pEecHUYEK. MUKpOTpyOOUKH
nutomiasmel. Llentpuons. benku, accoyuuposamnvie ¢ MuxkpoguiameHmamu u
muxpompyooukamu. Momopuvie benku.

Anpo. O6onouka siapa, XpOMATHH, KapHOILJIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuuu. Anepubiii OenkoBblii Marpukc. IlpocTpaHCTBEHHOE pacHoONOKEHHE
XpoMOocOM B wuHTep(dazHoOM siape. yxpomamun u 2emepoxpomamur. benku
XpoOMaTUHa — TUCTOHBI. J{uHamuka s0epnoi 000104Ku 6 mumo3ze. AHoepHuviil
Mpancnopm.

Kierounbie BikiatoueHus. CpaBHUTEIbHAS XapaKTEPUCTHUKA KJIETOK dYKapHOT
(pacTUTEIbHOM, dKUBOTHOM, TPUOHOI).

JlemoHCcTpanun



IToptpersl: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuupl u cxembl: «CTpoeHHE JSYKapUOTHUECKOW KiIeTKu», «CTpoeHue
KUBOTHOW  kieTku», «CTpoeHHe  pacTUTeabHOM — KieTku»,  «CTpoeHue
MUTOXOHAPUM», «Aapo», «CTpoeHne NPOKAPUOTUIECKON KIETKU».

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpOIpenapaTbl pacTUTENbHbBIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl 0akTepuaibHbIX KIETOK.

JlabopaTtopnass paGora «l3ydeHwe CTpOEHHsS KIETOK Pa3IMYHbBIX
OpraHU3MOBY.

IIpakTuuyeckas padora «l3ydyeHre cBOWCTB KIETOYHON MEMOpPaHbI».

JlabopaTtopnas pabGora «lccrnenoBanue IuiasmMoiid3a M Jeruia3Molid3a B
PaCTUTENbHBIX KIETKaX.

IIpakTnueckas  paGora  «l3ydyenwe  JBMKEHUS  LMUTOIUIA3MbI B
PACTUTENIbHBIX KIETKaX».

Tema 6. O0MeH BeniecTB M NMpeBpalleHUe JHEPTIUH B KJIeTKe

AccuMuIsUsa U TUCCUMMWIIALIUAS — JIBE CTOPOHBI MeTabonu3ma. Tumnsl ooOMeHa
BEILECTB. aBTOTPO(PHBIM W TreTepoTpOoPHBIA. YyacTue KHUCIOpoJa B OOMEHHBIX
mpoleccax. OJHepreTuyeckoe obOecnedyeHre KieTku: mnpeBpamnieHne ATO B
oOMeHHBbIX Tporeccax. DepMEeHTaTUBHBIM XapakTep peakuud KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHME, CBOWCTBA W MEXAHHU3M JCHCTBUS.
Kodepmentsl. Otanunst pepMEeHTOB OT HEOPTraHWYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHl U OENKU-MHTUOUTOPHI. 3aBUCHMOCTh CKOPOCTH (HDepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HaKTOPOB.

[lepBUuHBIA CHHTE3 OpPraHMYECKUX BeHlecTB B KieTke. DOTOCHHTES.
AHOKCcUuceHHbIll U OKcueeHHbll Gomocunmes y baxmepui. Ceemocobuparowue
nueMeHmyl U NUSMeHmvl peakyuoHHo2o yenmpa. Poib XJI0poIuIacToB B MpoIecce
dbotocunTeza. CreroBast u TeMHOBas gasbl. Pomoodvixanue, Cs., C4. u CAM-munot
Gpomocunmesa. IpoaykTUBHOCTh (poTOCHMHTE3a. BnusiHue pa3nuyHbIX (akTopoB
Ha CKOPOCTh (hoTOCHHTE3a. 3HaUeHHE (DOTOCUHTE3A.

XEeMOCHHTES. Pa3znoobpasue OpPraHU3MOB-XEMOCUHTETUKOB!
HUTpUPUIUPYIOIINE OaKTEepuu, >KeIe300aKTepuu, cepoOaKTEpHH, BOJOPOIHbBIE
OakTepun. 3HaYECHUE XEMOCHUHTE3A.

AHaspoOHble opranu3mbl. Buabsl Opoxenus. [IpoaykTel OposkeHHS U HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTENIN OOJIC3HEH.

AspoGHBIE OpraHU3MBlI. Orarsl HYHEPreTUYECKOTO oOMeHa.
[ToaroroBuTtenbHbIM 3TaMN. [ THKOIN3 — OECKUCTOPOAHOE PACIICIUICHUE TIIFOKO3bI.

buonoruyeckoe okucieHre, WK KJIETOYHOE JbIxaHue. Poib MUTOXOHIpHIL B
nporueccax Ouonornyeckoro okuciaeHus. Luknnueckue peakuuu. OKUCAUTENBHOE
dbochopunupoBanue. Onepeuss membpannoz2o epaduenma npomonos. Cunmes



AT®D: paboma npomonnoi AT®-cunma3zwi. llpeumyiiecTBa a’poOHOr0 NyTH
oOMeHa BelecTB nepe aHadpoOHbIM. DP(HEKTUBHOCTh SJHEPreTUYECKOro oOMeHa.

JlemoHcTpanuun

IToptpetsr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Onrensrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuiel u cxeMbl: «DOTOCUHTE3», «IHEPreTUYECKUil oOMeH», «bruocunTes
6enka», «CtpoeHue pepMeHTa», «XeMOCUHTE3Y.

OO06opyaoBaHHEe: CBETOBOM MHMKPOCKOI, O0OOPYIOBaHHME JJIsl MPUTOTOBJICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopatopunass padora «l3ydeHue  KATAIUTUYECKONM  aKTHUBHOCTH
bepMeHTOB (Ha MpUMepe aMHJIa3bl IIH KaTalas3bl)».

JlabopaTopHass paGora «l3ydyeHue (EepMEHTATUBHOTO paCHICIICHUS
MEPOKCHU/Ia BOJIOPO/Ia B PACTUTEIIHHBIX U KHUBOTHBIX KJIETKaX».

JladbopaTopHass pabora «CpaBHeHHE TIpoliecCOB  (OTOCHHTE3a H
XEMOCHUHTE3a».

JlabopaTopHasi padoTa «CpaBHEHHUE ITPOIIECCOB OPOKEHUSI U IBIXAHUSIY.

Tema 7. HacieacTBeHHasi uH(popManusa U peaju3anns eé B KIeTKe

Peakniun MatpuyHoro cuHTte3a. [IpUHIIUIT KOMIUIEMEHTAPHOCTH B PEAKIIMIX
MaTpUYHOTO cuHTe3a. Peanu3anus HacieacTBeHHOW nHbopMalnuu. [ eHeTnueckuit
KOJ, ero cBoiWcTBa. TpaHckpuniusa — MarpuuHblii cuHTe3 PHK. IlpuHummsi
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranel. Yyactue tpancnoptHbix PHK B OnocunTese 6enka.
VYcnous Ouocunrte3a Oenka. KomupoBanme amuHOKuCIOT. Ponb pubGocom B
OouocuHTe3e Oenka.

CoepemenHvle npedcmasnenus o cmpoeHuu 2enog. OpraHuszanus reHoma y
MPOKAPUOT W 3YKapHOT. Perynsius akTUBHOCTH T'€HOB Yy MIpokapuor. ['mmortesa
onepona (®. XKako0, XK. Mano). Monexysapubie mexanuzmvl IKCNPeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynsayuu pabomsi cenos. Perynsaius oOMeHHBIX
mporieccoB B kieTke. KieTouHblit romeocTas.

Bupychl — HeksieTouHbIe (OPMBI KU3HU U OO0IUTaTHBIC TTapa3uThl. CTpoeHHe
MIPOCTBIX U CJIIOKHBIX BUPYCOB, pETPOBUPYCOB, OakTepruoharoB. JKusHeHHbIll YUK
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, o6axkmepuogazos.
Obpamnas mpauckpunyus, peeepmasa, UHmezpasa.

BupycHbie 3a0oneBanus denoBeka, XUBOTHBIX, pactenuit. CITIN], COVID-
19, conmanbHbIC U METUITUHCKUE TTPOOITIEMBI.

Buoungopmamura: unmeepayus u ananuz b6oavuiux maccusos («bigdata»)
CMPYKMYpHuIX bUosocuyeckux oanHvlx. Hanomexuonozuu 6 buonoeuu u meouyune.
Ilpoepammupyemvie pynxyuu beaxos. Cnocodwl 0ocmasKu 1eKapcms.



JlemoHcTpanuun

IToptpetsl: H. K. Konbuos, /. . UBanoBCkHil.

Tabmuiel u cxeMbl: «buocunTte3 Oenka», «'eHeTHUECKUN KOA», «BUPYCHI»,
«bakTepuodarm».

IIpakTnueckas padora «Co3naHue MOJIENIN BUpycCa».

Tema 8. /KusHeHHBI HUKJI KIeTKH

Knerounsi 1uki, ero mnepuoabl M peryisiuus. Wutepdaza u  MuUTO3.
Oco0eHHOCTH TMpOolIecCcoB, MpoTeKawimux B HHTepdasze. [loaroTroBka KiIeTKH K
nenenuto.  IlpecuHTeTHYeckwit  (MOCTMHTOTHYECKHI),  CHHTCTHYSCKHHA U
MOCTCUHTETHYECKUH (MPEMUTOTHYECCKUI) TIEPUOIbI HHTEP(A3HI.

Martpuunsiii cunre3 JAHK — permnukanua. Ilpunnuner perumkannu JTHK:
KOMIUJIEMEHTApHOCTh,  ITOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAJUIEIIbHOCTD.
Mexannsm perumkannu JITHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u

TeroMmepaza. XpPOMOCOMHBIM HAOOp KJIETKM — KapuoTuil. JIUTUIOWIHBIA U
rariouAHbld  HaOOpbl  XpoMocoM. ['omonoruunbie xpomocoMbl. [lomoBbie
XPOMOCOMBI.

Henenune knetkn — MUTO3. CTaguM MHUTO3a M NPOUCXOASAIIME B HHUX

nporecchl. Tumsl MuTOo3a. KaprokwHe3 W IUTOKWHE3. bronorudeckoe 3HadycHHUE
MHUTO3a.

Perynsanuss MUTOTHYECKOTO IHMKIA KIETKH. [IporpamMmmupyemasi KIIETOUHAs
rubenp — anomnTo3.

KnetouHoe sapo, XpoMocoMbl, (QYHKIIMOHATbHAs Te€HOMHUKA. Mexanuzmol
npoaugepayuu, oughgepenyuposku, cmaperus u euberu kiemox. «l{ugposas
K1emKa» — buouHgopmamuveckue mooeau QyHKYUOHUPOBAHUSA KIEMKU.

JlemoHcTpanuu

Tabmuiel 1 cxembl: «KW3HEHHBIH ITUKI KICTKH», «Mwuto3», «CTpoeHHE
xpomocom», «Permukanus JJHK».

OO0opynoBaHUe: CBETOBOM MUKPOCKOI, MUKpPOIIPEmapaThl: «MHUTO3 B KJIETKaX
KOpEIIIKa JIYKa».

JlaGoparopuass  paGora  «l3yueHme  XpOMOCOM  Ha  TOTOBBIX
MHUKpOTIperapaTax».

JlabopaTopHas padora «HabGmofeHne MuTO3a B KJIE€TKaX KOHYMKA KOPEIIKa
ayka (Ha TOTOBBIX MHUKpOIIpEaparax)».

Tema 9. CTpoenue u GpyHKUMHA OPraHU3MOB

buonornueckoe pa3HooOpasue OpTraHHU3MOB. OAHOKIJIETOYHBIE,
KOJIOHHAJIbHBIC, MHOTOKJICTOYHBIC OPTaHU3MBI.

OCOOGHHOCTH  CTpPOEHUS W  JKU3HEHACITCIIBHOCTH  OJHOKJIECTOYHBIX
opraHu3MoB. bakTepuu, apxeW, OJHOKICTOYHbIE TPHUOBI, OJHOKJICTOYHBIC
BOJIOPOCIH, APYTHE MPOTHCTHI. KOJOHWAIbHBIC OPTaHU3MBI.



B3auMocBsa3p 4acTedd MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHu, Opra"el U
cUcTeMbl opraHoB. OpraHus3M Kak euHoe 1enoe. ['omeocTas.

Tkanu pactenuit. Tumbsl pacTUTEIBHBIX TKaHEH: oOpa3oBaTesbHas,
MOKPOBHAs!, MPOBOJAIIAS, OCHOBHAs, MexaHudeckas. OCOOEHHOCTH CTpOEHUS,
(GyHKUMN U pacTooKeHUs TKaHEH B opraHax pacTeHUH.

TkaHu XKUBOTHBIX M 4YeJOBEKa. TUIIBI )KUBOTHBIX TKaHEW. dIUTEIUAIIbHALA,
COCJIMHUTENbHAS, MbllIeYHasi, HepBHas. OCOOEHHOCTH CTpOEHUS, (QYHKIUN WU
PACIIOJIOKEHHS TKAaHEW B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M T'€HEpaTUBHbIE OpraHbl pacTeHuid. Opransl H
CHUCTEMBI OPTraHOB )KUBOTHBIX U 4esioBeKa. PyHKIIMH OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pactenmii. CKeleTbl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX JKUBOTHBIX. HapykHbIi M BHYTpeHHHU ckeneT. CTpoeHue u
TUIIBI COEIMHEHUS KOCTEMN.

JIBrokeHue  opraHusmoB.  JIBMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB!
amMEOOUTHOE, JKTYTUKOBOE, pPecCHUYHOE. J[BMKEHHE MHOTOKJIETOYHBIX PACTEHMA:
TPOIIU3MBI M HACTUU. JIBHJKEHHME MHOIOKIIETOYHBIX JKUBOTHBIX M 4YEJIOBEKA!
MblleyHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

Ilutanue opramusmoB. Ilorjomenue BOABI,  YIIEKUCIOrO Tras3a W
MMHEPAIBHBIX BEIIECTB pacTeHUsIMHU. IluTtanue >XUBOTHBIX. BHYTpHUIIOIOCTHOE U
BHYTPHUKIIETOYHOE NuUIIeBapeHHue. lIuTaHne MNO3BOHOYHBIX MXUBOTHBIX. OTHENbI
[ULIEBApUTENIBHOTO TpakTa. [lumesapurensHble xeneswl. llnmeBapurenbHas
CHCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pactenuil. Jpixanue »kuBoTHbIX. Auddy3us
ra3oB 4epe3 MOBEPXHOCTh KieTkH. KoxkHoe apixanue. JlpIxaTenbHasi IOBEPXHOCTb.
KabepHoe u néroyHoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIIOIIMOHHOE ~ YCIIOKHEHHE CTPOCHUS JIETKUX [MO3BOHOYHBIX YKUBOTHBIX.
JlpIxaTenpHas cUCTeMa 4YeloBeKa. MeXaHu3M BEHTWIALMU JIETKUX Yy ITULl U
MieKkonuTaromux. Perymsmus apixanus. JpixatenbHble 00bEMBI.

TpaHcropT BewWECTB y OpPraHuW3MOB. TpaHCIOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnopr BemecTB y XUBOTHbIX. KpoBeHOoCHass cucremMa M €€ OpraHsbl.
KpoBeHocHass cucTeMa TIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE cOocyAbl M KpoBb. Kpyru kpoBooOpalieHus. IBOJIOLHOHHbBIE
YCIIOKHEHUSI CTPOCHMSI KPOBEHOCHOM CUCTEMBbI TTO3BOHOUYHBIX JKUBOTHBIX. PaboTa
ceplila v €€ perysiuus.

Brinenienne 'y opraHusmoB. BelneneHue y pacreHuil. Beinenenue y
KUBOTHBIX. CokpaTuTenbHble Bakyond. Opranbel BblaeneHus. PuiabTpanus,
cekpenusi 1 00paTHOE BCAChIBAHUE KaK MEXaHU3Mbl PaOOThl OPraHOB BBIJCICHHUS.
CBs13b IOJIOCTH TE€Ja ¢ KPOBEHOCHOW M BBIICJIUTEIIBHON CUCTEMaMU. Brinenenue y



MO3BOHOYHBIX JKUBOTHBIX U dYesioBeka. [louku. CTpoenue u ¢GyHKUHOHUPOBAHHUE
Hepona. OOpazoBaHue MOYH y YeJIOBEKA.

3ammTa y OpraHu3MOB. 3allUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii MW WTUCTHI MPOCTEHIIMX. 3alUTa Yy MHOTOKJIETOYHBIX paCTECHUM.
Kyrtukyna. CpeacTBa macCUBHON M XUMUYECKOM 3a1UThI. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. IIOKpOBBI M WX NpPOU3BOAHBIE.
3amura opranu3ma ot Oone3Held. IMMmyHHas cuctema denoBeka. KieTouHbll u
rYMOpPaJIbHBIH HUMMYHHUTET. Bpokn€HHbli M npuoOpeTéHHbIN crneunduueckuit
uMMyHHUTET. Teopus KJIOHaTbHO-celiekTuBHOro uMMyHutera (I1. Dpmux, ©. M.
Bepuer, C. Tonerasa). BocnajurtenbHbIe OTBETH OPraHU3MOB. PoJib BpOXKIEHHOTO
MMMYHHUTETa B pa3BUTUU CUCTEMHBIX 3a00JI€BaHUIA.

Pazmpaxxumocts W peryisiuuss |y  OpraHusMoB. Pazgpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PasgpaxuMocTs W  peryiasuus y
pactenuid. PocToBble BelecTBa U UX 3HAYECHHUE.

HepBhass cucremMa u pediekTopHas peryisuus y >KMBOTHbIX. HepBHas
CUCTEMA U €€ OTHENbl. JBOJIIOLNOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOU CHUCTEMBI
y SKUBOTHBIX. OTAENbl TOJOBHOIO MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u
pedraexropHas nyra. bezycioBHble U yCI0BHBIE pe(hIEKCHI.

I'ymopanibHas peryisius U SHAOKPUHHAs CHCTEMA JKUBOTHBIX U YEIIOBEKA.
XKene3pl DHHAOKPUHHOM CHCTEMBI W WX TOPMOHBI. JlelicTBUE TOPMOHOB.
B3auMocCBsi3b HEpBHOM M SHIAOKPUHHOW cucTeM. ['unortamnamo-runoduzapHas
cucrema.

JlemoHcTpanun

[Toptper: U. I1. I1aBnos.

Tabnuupl u cxembl: «OIHOKJIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE
Bojopocnu», «bakrepun», «lIpocreiimmue», «Opranbl LBETKOBBIX PAaCTEHUN,
«CucteMbl OpPraHoB IO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHue
HaceKoMbIx», «Tkanu pacrenuit», «KopHeBble cuctempr», «CTpoeHue cTeOIs»,
«CTpoeHHE JIUCTOBOW IIACTHHKHA», «TKaHMW MKUBOTHBIX», «CKEJIET 4YelIOBEKa»,
«IInmeBapurensHas cucrtema», «KpoBeHOcHas cucrema», «JlpIxareibHas
cucrema», «HepBHas  cucrema», «Koxa»,  «Mplmeunas  cucreMa»,
«BpinenurenbHas cucrteMa», «OHIAOKpPUHHAs cucTema», «CTpOEHUE MBIIILbI»,
«Mmmynurer»,  «KumeyHonosocTHele»,  «CxemMa  NHTAaHUS  PACTEHUN»,
«KpoBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE THUAPHI»,
«CTpoeHue miIaHapun», «BHyTpeHHee CTpOeHuE HO0KIEBOro uepBs», «HepBHas
cuctema peiO», «HepBHas cucrema narymku», «HepBHas  cuctema
npecMmelkaromuxcsa»,  «HepsHas  cucrema  nrun», «HepBHas — cucrema
MieKkonuTarommx», «HepBHas cuctema uenoBeka», «Peduekc».



O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHKpOIpenaparbl OJHOKIETOYHBIX
OpraHU3MOB, MUKpOIpenapaTbl TKaHEHW, pPaKOBHUHBI MOJUIIOCKOB, KOJUICKIIMH
HACEKOMBIX, HUTJIOKOXKHUX, KUBbIE SK3EMIUISIPhl KOMHATHBIX PacTeHH, repOapuu
pacTeHUl pa3HbIX OTHEJOB, BIAXHBIE IMpenapaTrbl IKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECMO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJIOBeKa,
o0opya0oBaHue AJIs JEMOHCTPALIMU MOYBEHHOTO M BO3YIIHOTO MUTAHUS PACTCHUH,
pacuierieHus Kpaxmasa u OeJIKOB MoJ1 IeCTBUEM (PEpPMEHTOB, 00OPYAOBAHUE /IS
JEMOHCTpAIMU OMBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma
JBIXaTEJIbHBIX JIBHXKEHUM, MOJIEJIH TOJIOBHOTO MO3Ta PAa3IMYHBIX KUBOTHBIX.

JlaGoparopHasi pabora «l/3ydeHue TKaHEeW pacTEHHII».

JlabopaTopHas padora «l/3yueHne TKaHEW )KUBOTHBIX».

JlabopaTopHasi padora «/3yuyeHHe OpraHoB BETKOBOI'O PACTCHUS».

Tema 10. PazmHoOkeHHe U pa3BUTHE OPraHM3MOB

dopMbl pa3sMHOKEHHUST OpPraHU3MOB. Oecrioyioe (BKJIrOYas BEreTaTHMBHOE) U
nosioBoe. Buael  Oecnoyioro  pa3MHOMKEHHUSA. TOYKOBAaHUE,  CIOPYIISAIMS,
dbparmMeHTalys, KIOHUPOBAHUE.

[TonoBoe paszmuHoxxeHue. I[lonoBbie KieTku, Wik ramersl. Meinos. Craguu
Mmeio3a. [loBegenune xpomocoM B Meito3e. Kpoccunrosep. buosornueckuii cMbici
M€03a M II0JOBOrO Imporecca. MeWo3 M ero Mecro B JKU3HEHHOM ILIUKIIE
OpraHu3MOB.

[Ipen3apozsiieBoe pa3Butue. ['aMmerorenes y >kMBOTHbBIX. [10J10BbBIE JKeTe3bl.
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne W SMOPHOHANBHOE pa3BUTHE JKUBOTHBIX. CrocoOsbl
OIUIOJOTBOPEHUS . HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPUOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgoecenes — 00Ha u3 enasuvix npooaem MOPUOTIOSUU.
Konyenyus mopghocenos u mooenu mopghoceneza. Craauum >MOpUOTreHE3a
KUBOTHBIX (Ha mpumepe Jsarymku). [poOnenme. Tunbl  apoOicHHS.
Jlemepmunupoeannoe u HedepmuHnuposanuwoe Opobaenue. brnacmyna, munwi
onacmyn. OCOOCHHOCTH JPOOJIEHUS] MIICKOMMUTAIOUINX. 3apOABIIIEBBIC JMCTKU
(racTpyJsiius). 3akiazka OpraHOB M TKaHEW U3 3apOIbIIICBBIX JIUCTKOB. B3anMHoe
BIMSHUAE 4YacTel pa3BHBAIOLICTOCS 3apojbiiia (3MOpHOHATbHAS WHIYKIIUS).
3akjagka TIUIaHAa CTPOEHMS JKUBOTHOIO KAk pe3ylbTaT HUEpPapXHUYECKUX
B3aMMOJICUCTBUI TEeHOB. BiusHue Ha >MOpHMOHAIBHOE pa3BUTHE Pa3TUYHBIX
(haKTOPOB OKPYKAIOIIECH CPE/Ibl.

Poct u pasutue xuBoTHBIX. [locTomOpuonanbHbli nepuon. llpsamoe wu
HempsiMmoe pas3BuTue. PaszButne ¢ wmeramopdo3oM y O€ClO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHONOrmdyeckoe 3HAYE€HUE MPSMOrO0 M HEIpPSIMOTO



pa3BUTHS, UX PACIPOCTpaHEHUE B MpuUpoje. Tumbsl pocta *KUBOTHBIX. DAKTOPHI
PEryJIAIHNN POCTa )KUBOTHBIX M YesoBeka. CTaiuu moCTIMOPUOHAIBHOTO Pa3BUTHS
y )KUBOTHBIX U uesioBeka. [lepnopl oHToreHesa yenoBeka. CtapeHue u CMepTh Kak
OHMOJIOTUYECKHE MTPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHud. ['ametodutr u cnopodput. Meio3 B
KU3HEHHOM 1MKie pactenuil. OOpazoBaHue cmop B Ipolecce Meiosa.
'ametrorene3 y pacreHuid. OIUIOAOTBOPEHUE M Pa3BUTHE PACTUTEIIBHBIX
opraHu3MoB. J[BoiiHOE OIJIOOTBOPEHUE Yy IIBETKOBBIX pacTeHuii. OOpa3oBaHue U
Pa3BUTHUE CEMEHH.

MexaHu3MBbI peTyJsaliyd OHTOIE€HEe3a Y PACTECHUN U )KUBOTHBIX.

JlemoHcTpanun

IToptpetsi: C. I'. Hapamun, X. [lInemas.

Tabmumel 1 cxeMmbl: «BereratuBHoe pa3MHOXKeHHE», «TuUIBI Oecroyioro
pasMHOXKEHUs», «Pa3sMHO)eHHE XJIaMUIOMOHAAbI», «Pa3MHOXKEHHUE 3BIJIEHBI,
«Pa3MHOXeHue ruapb», «Meiho3», «XpoMocoMbl», «I'ameToreHes», «CTpoeHue
AWIEKIETKH U crnepmaTo3ouga», «OCHOBHBIE CTaAMM OHTOreHesza», «lIpsmoe u
HenpsiIMOEe pa3BuThe», «Pa3BuTme wMmaiickoro xyka», «Pa3Butue capaHum»,
«Pa3Butne nArymku», «JlBOMHOE OIUIOJOTBOPEHHUE Yy IIBETKOBBIX PACTCHUI»,
«CTpoeHHe CeMsiH OAHOAOJIBHBIX U JABYJOJbHBIX PACTECHUI», «KU3HEHHBIN UKII
MOPCKOMl  KamycThl», «KuU3HEHHBIM LHMKIT Mxa», <« KHU3HEHHBIH IUKI
ManopoTHUKa», «  KU3HEHHBIN UK COCHBI».

O6opynoBaHuEe. CBETOBOM MHUKPOCKOIN, MHKPOMpEnapaThl SIHIEKICTOK U
CIIEPMATO30M/I0B, MOJIEIb «L[MKIT pa3BUTHS JATYILIKA.

JlabopaTopHas padora «l3yyeHre CTpOEHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpENapaTax».

IIpakTuyeckass padora «BrpisiBIieHHE NPU3HAKOB CXOJACTBA 3apOJIbIIIEH
MO3BOHOYHBIX JKMBOTHBIX Y.

JlaGoparopnass padora «CTpoeHHE OpPraHOB Pa3MHOXKEHHS BBICIIUX
pacTeHum».

Tema 11. I'eHeTMka — Hayka 0 HacJIeCTBEHHOCTH M W3MEHYHMBOCTH
OpPraHu3MoB

Hcropusi cTaHOBIEHUS W pa3BUTHS TEHETMKM Kak Hayku. PaGoter I
Mengens, I'. ne ®puza, T. Moprana. Poinb 0T€4eCTBEHHBIX YYEHBIX B PAa3BUTHHU
reHetuku. Pa6orel H. K. KoneioBa, H. 1. BaBunona, A. H. benosepckoro, I'. JI.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHBIE T€HETUYECKUE TOHITUA U CUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TE€HBI, AJbTEPHATUBHBIC NPU3HAKH, JOMUHAHTHBIA W PELIECCUBHBIN
MIPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YNCTAS JTUHUS, TUOPUIBI, TEHOTHII, ()EHOTHII.



OCHOBHBIE ~ METOJbl ~ T€HETUKH: TUOPUAOJIOTUYECKUN,  LUTOJOTHYECKUH,
MOJIEKYJISIPHO-T€HETUYECKUM.

JlemoHcTpanuun

IToptpetsl: I'. Mengens, I'. ne ®puz, T. Mopran, H. K. Konsros, H. W.
Basunios, A. H. benoszepckuii, I'. [[. Kapneuenko, FO. A. ®umunuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuuel u cxembl: «MeToAbl TeHETUKN», «CXeMbl CKPEIIMBAHUS.

JlabopaTopHass padora «Jlpozoduna Kak OOBEKT T'€HETUYECKUX
HUCCJICIOBAHUM».

Tema 12. 3akoHOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHzaens — 3akoH
eAMHO00pa3us rTHOpUIOB MepBoro nokosneHus. [IpaBuno gomMmunupoBanusi. Bropoii
3aKOH Menzens — 3aKOH paclLUeIUIeHUs IpU3HaKkoB. lLluTosiormueckue OCHOBBI
MOHOTHOPUTHOTO CKpelIuBaHus. ['unoresa 4ucToThl ramer.

AHanuszupyroniee ckpemnBanue. [[poMexyTouHbIN XapakTep HacleI0BaHMUS.
Pacmiennenre npu3HakoB IIpY HEMOJIHOM JOMUHUPOBAHNM.

Jurubpunnoe ckpeuuBanue. TpeTuil 3akoH MeHjenst — 3aK0oH He3aBUCUMOTO
HACJICIOBAaHUsI  IPU3HAKOB. [{uTonornuecke  OCHOBBI  JAUTHOPHUIHOTO
CKpEILLIUBAHUS.

CuennenHoe HacnenoBanue npusHakoB. Paborel T. Moprana. CuersieHHOe
HACJIEIOBAaHUE T'EHOB, HApYILICHUE CLEIUICHUS MEXAYy TIeHaMu. XPOMOCOMHas
TEOpHsI HACIIEIACTBEHHOCTH.

['eneTuka nmona. XpoMOCOMHBIA MEXaHU3M OIpEAENIeHUs mona. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHelil U rereporamMeTHbId Ioj. ['eHeTmyeckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C IIOJIOM.

I'enoTur kak nenoctHas cucrema. [inenoTponus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHbIM aienu3M. B3anMonencTBue HeauIeIbHBIX T'€HOB.
KommiiementapHocTs. Onuctas. [lonumepus.

I'eHeTnyeckuil KOHTPOJIb PAa3BUTUS PACTCHUM, >XKUBOTHBIX WU YEJIOBEKA, a
Takke (PU3UOIIOTMUECKUX TMPOIECCOB, IMOBEACHUS M KOTHUTUBHBIX (YHKIUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IMH
— Mapa3uT» U «XO3iUH — MHKpoOMOM». ['eHeTHMuecKkue acrheKThbl KOHTpOJIA U
M3MEHEHHMs HACJIeICTBEHHON MH(GOPMAIIUU B TIOKOJIEHUAX KJIETOK U OPraHU3MOB.

JlemoHcTpanun

[Toptpetsl: I'. Mennens, T. Mopras.

Tabnuuel u cxembl: «[lepBrlif 1 BTOpo#l 3akoHbl Menaensa», «Tperuid 3aKoH
MeHnnensa», «AHanu3upymollee CKpeluBaHue», «HemoaHoe QOMUHUPOBaHHEY,
«ClerieHHOe HaclieJoBaHWE TMPU3HAKOB Y Jpo30oduiibl», «['eHeTuka mosa»,



«Kapuotun uenoseka», «Kapuotun apozoduibr», «KapuoTtum OTHIBD»,
«MHOXeCTBEHHBIN ajIean3M», «B3auMoaeicTBUE TSHOBY.

O6opynoBaHue: MoJeNb s JEMOHCTpAalMd 3aKOHOB €IuHOO0Opa3us
ruOpu70B TEPBOrO TOKOJEHUS ¢ pacCIICIUICHUS MPU3HAKOB, MOJENIb IS
JEMOHCTPAlMA 3aKOHAa HE3aBUCUMOI'O HACJIEAOBAaHUS IPU3HAKOB, MOJEIb I
JEMOHCTPAlMU CLEIUIEHHOIO HAcCJIEJOBaHUs IIPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKponpemnapart: «J{po3zoduna».

IIpakTnueckas padora «lI3ydeHue pe3yiabTaTOB  MOHOTHOPUAHOIO
CKpEIIMBAHUS Y IPO30(PUITBI».

IpakTnueckas  padora  «l3ydyeHwe  pe3yabTaToB  AUTHOPUAHOTO
CKpEIIMBAHUS Y IPO30(PUITBI».

Tema 13. 3akoHOMepHOCTH U3MEHYNBOCTH

B3aumoaeiictBue reHotuna u cpeabl npu  (HOpMHUPOBaHUU (DEHOTHUTIA.
N3meHunBOCTh NMpU3HAKOB. KauecTBEHHbIE W KOJMYECTBEHHbIE MpPHU3HAKU. Buabl
M3MEHYMBOCTH. HEHACIIEICTBEHHAs U HACJICICTBCHHAS.

MonudukanuonHass U3MEHYHUBOCTh. Ponb cpeasl B (HOpMHUPOBAHUH
MOAU(PUKALMOHHON M3MeHuMBocTH. HopMma peaknuu npusHaka. BapuanuoHHbIN
psan u BapuanmonHas kpuas (B. Moranucen). CpoiicTBa MOAM(DUKAIMOHHON
M3MEHUYHUBOCTH.

I'eHoTHUIIMYECKAs] N3MEHUYUBOCTh. CBOMCTBA T€HOTUIIMYECKON N3MEHUYHUBOCTH.
Bubl reHOTHITYECKOM M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KoMOunaTuBHas W3MEHYMBOCTh. Mel03 M TMOJIOBOM TMpolecc — OCHOBa
KOMOMHATUBHON M3MEHUUBOCTU. Posib KOMOMHATUBHOM U3MEHYMBOCTHU B CO3AaHUU
TreHEeTHYECKOT0 pa3HO0Opa3us B Impeiesiax OJJHOTO BU/A.

MyTranuoHHass HW3MEHYMBOCTb. BHIbl MyTalMii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbBIE W  WHAYLIUPOBAHHbIE MyTaluuu. SnepHble U
nuToriazMaTuieckue myrtanud. CoMaTU4YECKUEe W TMOJOBblE MyTauud. lIpuunHbI
BO3HUKHOBEHUs MyTauui. MyTareHsl ¥ WX BIUSHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTM MYTAallMOHHOTO TIpoliecca. 3aKOH TOMOJIOTMYECKUX PSAI0B B
HaciencTBeHHor m3menunBoctr (H.M. BaBwiioB). BHesiepHas M3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

OnuceHemuxka U OSNUSEHOMUKA, pOJb  dNUSEHEeMUYeCKUx Gakmopos 8
HAac1e008aHUU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS ) OP2aAHUZMOS.

JlemoHCcTpanun

IToptpertsl: I'. ne @pus, B. Moranncen, H. 1. Basuiios.

Tabnuupt u  cxembl: «Bunel u3MeHuuBocTw», «MoaudukanroHHas
U3MEHYUBOCTHY, «KomOuHaTuBHas U3MEHUYUBOCTHY, «Merno3s»,
«OmnonoTBopeHue», «I'eHernyeckue 3a00aeBaHus yenoBeka», « Bumbl myramuii».



O6opynoBaHue: *UBbIe U TepOapHbIE IK3EMIUISIPbl KOMHATHBIX PACTEHHIA,
pucyHkH (dhoTorpaduu) >KUBOTHBIX C Pa3TMYHBIMUA BUIAMU U3MCHUHUBOCTH.

JlaGopaTtopHast padora «HccnenoBanue 3aKOHOMEPHOCTEHN
MOJAU(PUKALUOHHON W3MEHUYMBOCTH. [locTpoeHue BapualMOHHOrO psAna H
BAPUALMOHHOW KPUBOW».

IMpakTnyeckass padora «Mytaumu y J1apo3odmisl  (Ha TOTOBBIX
MUKpOIpenapaTax)».

Tema 14. I'eneTnka 4esn0BeKa

Kapuotun denoBeka. MexayHapoaHass mporpamMMa HMCCJIEAOBaHUS T€HOMa
4yenoBeka.  MeTonbpl  HM3y4eHUsT T€HETMKM  YEJOBEKA:  I'eHEeaJOTMYeCKUH,
OJIM3HEIOBbIH, HUTOT€HETUYECKUH, MONYJISIITUOHHO-CTATUCTUYECKUA,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemeHHOE OIIpEEIICHUE IE€HOTHUIIA!
IIOJJHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHKUE, B TOM YHUCIIE C ITOMOIIBIO
[1]P-ananu3a. HacneacTBeHHble 3a001€BaHMS YellOBEKa. [ eHHbIEe 1 XpPOMOCOMHBIE
0oJyie3HM 4YenoBeKa. boJIe3HW C HACIENCTBEHHOM MPeapacroyioKeHHOCTHIO.
3HaYeHUEe MEIUIMHCKON T€HETUKH B MPEIOTBPALEHUH U JIEYEHUU N'€HETHUYECKUX
3a0o0yieBaHUI yenoBeKa. MeauKo-reHETUYeCKOe KOHCYJIbTUpoBaHHe. CTBOJIOBBIE
KJIeTKU. [IoHSATHE «reHeTHYeCcKOro rpy3a». DTHYECKUE acleKThbl UCCIEAOBAaHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enernueckre (akTOpbl TOBBIMIEHHONW YYBCTBUTEJIBHOCTH YEJOBEKAa K
bu3rYecKOMy U XUMHUYECKOMY 3arps3HEHUI0 OKpYsKarolle cpeabl. ['eneTnueckas
IIPEIPACIIONIOKEHHOCTD YEI0BEKA K IIATOJIOTUAM.

JlemoHcTpanuu

Tabnuupl u cxembl: «Kapuotun uenoBeka», «MeToabl U3y4yeHUs T€HETUKH
yesioBeka», «I'eHeTnyeckue 3a00JeBaHUs YEIOBEKa».

IIpakTnueckas padora «CocTaBJIEHHE U AaHAIN3 POJTOCIOBHOM».

Tema 15. Cenexnusi OpranHu3mMoB

JlomecTukamuss W CeNeKUus. 3apoKICHHE CEJIEKUUH M JIOMECTHKALHH.
VYuyenne H. W. BasunoBa o IleHTpax mNpOUCXOXIEHUS U MHOTooOpasus
KyJbTYpPHBIX pacTeHuil. Ponp cemeknuu B CO34aHUM COPTOB PACTEHHUU M MOPOJ
#uBOTHbIX. CopT, mOpoaa, ITaMM. 3aKOH TOMOJIOTMYECKHX PSJOB B
HaclieACTBeHHOM wu3meHunBocth H. WM. BaswioBa, ero 3HadueHue i
CEJICKIIMOHHON paboThI.

MeTtonbl cenekuuoHHOM paboThl. WckyccTBeHHBIH OTOOp: MaccoBBIA U
WHVBUIYaJIbHBIN. Oranbl ~ KOMOMHALIMOHHOW  CEJEKIHUHU. HcnbiTanne
npousBoauTened 1mo moToMcTBY. OTOOp MO TEHOTHUIYy C TOMOUIBIO OLEHKH
¢dbeHoTHa MOTOMCTBA U OTOOP IO T€HOTUNY ¢ nmoMolbio aHanuza JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIMOHHOW  paboThI.
PannaninoHHBIA U XMMUYECKUN MyTareHe3 Kak MCTOYHUK MYTalHUWd Y KyJIbTypPHBIX



dbopm opranusmoB. Vcnonp3oBaHHE T€HOMHOTO pPEIAaKTUPOBAHUA M METOOB
pexomOuHanTHBIX JIHK /11 momydeHus uCXoIHOTO MaTepuaa ajisi CeJIeKIUU.

[Tonyuenue MIOJIUIJIOUIOB. BnyTtpusuaosas ruOpuIu3anus.
bnuskopoacTBeHHOE — cKpelMBaHWe, WiM  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHUe, WU ayTOpuauHr. l'erepo3uc u ero mpuuuHbl. Mcmonp3oBanue
rerepo3uca B cenekiuu. Otnanénnas rulOpuauzanus. [Ipeogonenue Oecrutoaus
MEXBUJOBBIX THOPUIOB. JJOCTHXKEHUS CENEKIIUU PACTEHUI U )KUBOTHBIX. «3enéHas
DeBONIOYUA.

CoxpaHeHue ¥ U3y4YEHUE N€HETHUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUU U
UX JUKAX poAMYed I CO3JaHMsl  HOBBIX COPTOB U THOPHUIOB
CEIIbCKOXO3MCTBEHHBIX  KYJIbTYp. M3yuenue, coxpanenue u ynpaseieHue
2eHeMUYeCKUMU Pecypcamil CelbCKOXO3AUCMBEHHbIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yenax YAYUuleHUsl CyujecCmsyromux u co30anusi Ho8blx NOpoo, TUHULL U KPOCCO8, 8
MOM Yucie ¢ NpUMEHeHUeM COBPEMEHHbLIX Memo008 HAYUHbIX UCCAe008AHUI,
nepeoosvix uoetl U NepcneKmusHbLX MexHOI02Ul.

JlemoHcTpanuun

Iloptpersl: H. WU. Baunos, U. B. Muuypun, I'. /. Kapneuenko, II. II.
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, 1. K. benses.

Tabmuue! 1 cxembl: «L{eHTpBI MPOUCXOXKACHHUS U MHOTO00pa3Hsl KyIbTYpPHBIX
pacTeHUi1», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEICTBEHHOW M3MEHUYUBOCTHY,
«Metoasl cenexkuun», «OtnanéuHas rudpuauzanus», «MyrareHes».

JlabopaTopHas padora «l3yyeHue cOpTOB KyJIBTYPHBIX PACTEHUI U MOPOJ]
JOMalIHUX )KUBOTHBIX».

JlaGopaTropHasi pabora «/3ydeHrue METOI0B CEIECKIIUN PACTEHUI».

IIpakTnueckas padora «IIpuBUBKa pacTEHHII».

IKcKkypceusi «OCHOBHBIE METOJbI U JIOCTHXKEHHUS CEJIEKUMU PACTEHUN U
KUBOTHBIX (Ha CENEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATEIbHBIM YYacTOK, B TEIUIMYHOE XO35SMCTBO, B JabOOpaTOpPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO IICHTPA)».

Tema 16. buoTexHOJIOTHS U CHHTETHYECKAsI OMOJIOTHA

OOBEKThl, HMCHOJb3YyEMble B OHOTEXHOJOTHH, — KJIETOYHbIE U TKaHEBbIE
KYJBTYDBHI, MHUKPOOPTaHU3MBI, 170:¢ XapaKTEpPUCTHUKA. TpamuuunonHas
OMOTEXHOJIOTUA:  XJeOOoNeyeHrue, TMOMyYEeHUE KHUCIOMOJIOYHBIX MPOIYKTOB,
BUHOAenue. Mukpobuonorndeckuii cuHTe3. OOBEKTHl MHUKPOOHOJIOTHYECKUX
TexHojorui. [IpousBoacTBO O€IKa, aMUHOKUCIOT U BUTAMHHOB.

Co3anue TEXHOJOTHM M MHCTPYMEHTOB LIEJIEHAINPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI T€HOMOB C LEJBIO MOJTYYEHHS] OPraHU3MOB U UX KOMIIOHEHTOB,
COJIepKAIllMX HEe BCTPEUAIOLIUECs B MPUPOJIe OMOCUHTETUYECKHE Iy TH.



Kinierounas unxeHepusi. MeTonbl KyJbTypbl KIETOK M TKAHEW pACTEHUN U
K*UBOTHBIX. Kpuobanku. Comaruueckas ruOpuaM3anuss W COMATHYECKUI
smOpuoreHe3. lcrnonp30BaHWE TarIOWAOB B CEJIEKIUU pacTeHuid. [lonyyenue
MOHOKNIOHANbHbIX anmumen. Mcnoavzoeanue MOHOKIOHANbHBIX U NOJUKTOHAIbHBIX
aumumen 6 Mmeouyune. VICKYCCTBEHHOE OIUIOJOTBOpEHHE. PekoHCTpykuus
AMLEKIETOK U KIOHUPOBAaHUE >KUBOTHBIX. METOI TpaHCIUIAaHTALUKU SAep KIETOK.
Texnonozuu 0300po6neHusl, KYJIbMUGUPOBAHUSL U  MUKDOKIOHAIbHO20
DPA3MHOIICEHUA CeNbCKOXO3AUCMEEHHBIX KYAbMYP.

XpoMOCOMHasi MU TeHHas WHKeHepus. VCKycCTBEHHBIM CHHTE3 I'€Ha W
KoHCcTpyupoBaHue pekoMOuHaHTHbIX AHK. Cosdanue mpanceennvix opeanuzmos.
JIOCTM)KEHUsT M IIepCIEKTHBBl  XPOMOCOMHOM M TIE€HHOM  HH)KEHEPUH.
DKOJIOTUYECKUE U ATUUECKUE TTPOOIEMBbl TeHHOW MHKEHEPHUH.

Menununckue ouotexnonoruu. [loctrenomuas uudposas meaununa. [11P-
JIUMarHocTuka. MeTaOoJIOMHBIM aHallu3, TEHOUEHTPUYECKUH aHaliu3 MpoTeoma
YeJoBeKa Il OLEHKUM COCTOSIHMS €ro 310pOBbs. lcnosnb30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanus paka. 3D-OuoumkeHepusi nns  pa3pabOTKU
(byHIaMEHTAIbHBIX OCHOB MEAMIIMHCKMX TEXHOJIOTMM, CO3JaHMs KOMIUIEKCHBIX
TKaHEeW coYeTaHWeM TEXHOJOTMd TPEXMEPHOro OMONMPHUHTHHra W ckadoyauHra
JUISl pELICHUS 3a7a4 IEPCOHAIN3UPOBAHHON MEIULIVHBI.

CoznlaHrue BEKTOPHBIX BAaKIMH C IEJbl0 oOecriedeHus KOMOWHHUPOBAHHOM
3amuThl 0T Bo3Oyautened OPBU, ycTtaHoBiieHHE MOJIEKYJISPHBIX MEXaHHU3MOB
¢dbynkunonuposanus PHK-conepskanmx BUpYCOB, BBI3BIBAIOIIUX OCO0O OMAacCHBIE
3a00JIeBaHUS YeJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuuel u cxembl: «Mcnonb30BaHre MUKPOOPTaHU3MOB B MPOMBIIIIEHHOM
MIPOU3BOACTBE», «KileTouHass HHKEHEpUs», <[ €eHHas HHKEHEPUSI».

JlabopaTopHasi pabdoTa «l3yueHrne 00bEeKTOB OMOTEXHOIOTHU.

IIpakTnuyeckas padora «llomydyeHne MOTOYHOKHUCITBIX TPOLYKTOBY.

IKCKypcusi «DBHOTEXHOJIOTMS — BaXHEWIas MPOU3BOJAUTEIbHAS CHJA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE TPOU3BOJICTBO).

11 KJIACC

Tema 1. 3apoxaenne W pa3BUTHE HBOJIOIHMOHHBLIX NpeacTABJIeHU B
OMoJIOTHH

OpomormonHass Teopust Y. JlapBuna. Ilpeamocbuiki BO3HUKHOBEHUS
napBuHU3Ma. JKu3Hb 1 HaydHas nesatenbHocTh Y. JlapBuHa.

JIBYOKYIIHE CHITBI 3BOJTIOIMHU BUA0B 1Mo Y. JlapBuHy (BbICOKas HHTEHCHBHOCTD
Pa3MHOXKEHHUSI OpraHM3MOB, HACIEJICTBEHHAs M3MEHUMBOCTh, Oopnba 3a
CYIIIECTBOBaHHE, ECTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOP).



Odopmienne cunteTrnueckoi Teopun 3Bojroiuu (CTD). HeditpanbHas
teopust dBomtonuu. CoBpeMeHHas JBOJNIONUMOHHAs  Ouoyorus. 3HauyeHue
HBOJIIOIIMOHHON T€OpUU B POPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JlemoHcTpanuun

IToptpetsr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Krosbe, Y. lapruH, C. C. UerBepukos, W. U. llImansraysen, [Jx. Xonaein, . K.
benses.

Tabmuupsr u cxembl: «Cuctema xwuod upupoabl (mo K. JlunHew)»,
«Jlectnunia xuBbIX cymiectB (mo Jlamapky)», «MexaHusm (opMupoBaHUs
npucnocoOieHnit 'y pacteHudt u kuBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapupyTta nyremectsus Y. lapsuna», «Haxonku Y. lapBuna», «Dopmbl 00pbsObI
3a cyuiectBoBaHue», «lloponabl romny6eit», «MHorooOpa3ue KyJlbTypHBIX (popm
KarmycThl», «[lopoasl JoManTHuX KUBOTHBIX», «CxemMa 00pa30BaHUs HOBBIX BUIOB
(mo Y. Japeuny)», «Cxema COOTHONICHHS JBWXKYIIUX CHJ OSBOJIOIUK,
«OCHOBHBIE TIOJIOKEHUSI CAHTETUYECKOU TEOPUH IBOJTFOLII .

Tema 2. Mukpo3BoTIOIMA U €€ pe3yJIbTaThl

[lonynsnus Kak 3leMEHTapHas e€QuHULA 3BOMIOUUA. COBpPEMEHHBIE METO/BI
OLICHKM TEHETHYECKOTO pa3HoOoOpa3usi W CTPYKTYphl mnomyisiuuid. M3MmeHnenue
reHopoHa TOMYJISUMU KaK 3JEMEHTApHOE HBOJIIOIMOHHOE SIBJICHHE. 3aKOH
reHetruueckoro paBHoBecus [x. Xapnu, B. BaitnOepra.

OneMeHTapHble (AKTOPBI (ABWKYIIUE CHIIBI) DBOJIONUH. MYyTallMOHHBIHN
npouecc. KomOuHaTuBHas u3MeHYUMBOCTh. Jlpeilid reHOB — ciydaiiHble
HEHAIpaBJeHHble M3MEHEHMUsS 4YacToT amieiedl B nomyisuusax. Oddexr
ocHoBaTens. Iggexm 6Oymovinounozo zopraviuka. CHUdICEHUe 2eHemu4yeckKo2o
pasnoobpasus: npuyunsl u cieocmsus. llposenenue sghpexma opetigha 2enos 6
oonbuwiux U manvlx  nonyaayusx. Murpanuu.  M3onsuus  momymsiiuid:
reorpaduueckas (MPOCTPAHCTBEHHAs), OMOJIoTHYecKas (PEPOyKTUBHAS).

EctecTBeHHBI 0TOOp — HampaBisomuid  (QakTtop >BoMIOIUU. DOpMBI
€CTECTBEHHOTr0  OTOOpa:  ABWXKYIIUWA, CTAOWIM3UPYIOIIUN,  pa3pblBAIOIIMMA
(mu3pynTuBHbIi). [TomoBoit 0TOOp. BO3HWKHOBEHHE W DBOJIOIHS COLMATBLHOTO
IIOBEJICHUS )KUBOTHBIX.

[IprcniocOOIEHHOCTh ~ OPraHU3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIOIMH.

Bo3HukHOBeHHE  mpucnocoOieHuit y  opranusmMoB.  Apomopdo3bl U
uanoananrauuu. [lpumepsl npucnocoOiaeHuit y opraHu3MoB: MOPGOIOrHYECKue,
¢busnonornyeckue,  OWoxumuyeckue,  noBeAeHUeckue.  OTHOCHUTENBHOCTH

PUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero xkputrepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3yJibTaT
MUKpo3BoOJItOIMK. M3omauus — kimouyeBod ¢akrop BupoodOpazoBanus. Ilytu u
CIIOCOOBI BUI000pa30BaHUs: aJIONATPUYECKOE (reorpaduueckoe),



CUMIIATPUUECKOE (aKoJorHYecKoe), «MTHOBEHHOE» (monurIonu3arms,
rubpuan3anys). JuTenbHOCTh YBOTIOIMOHHBIX ITPOIECCOB.

MexaHu3Mbl GpOpMUPOBAHUS OMOJIOTUUECKOT0 Pa3HOOOpa3Hsl.

Ponb »BomOIMOHHONW OuONOrMM B pa3pabOTKe Hay4YHBIX METOJOB
coxpaHeHHsi 6ropazHooOpa3usi. MUKPOIBOIIOLHUS U KOIBOJIOLHUS MMapa3uTOB U UX
x03sieB. MexaHu3mbl (POPMUPOBAHUS YCTOWYUBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
00pBOBI C HEH.

JlemoHcTpanuun

IToptpetsl: C. C. YeTBepukos, 3. Maiip.

Tabnuupl m cxembl: «MyTalMoHHAas HM3MEHYUBOCTH», «llomynsimonHas
CTpyKTypa Buaa», «CxeMa MposiBieHHs 3akoHa Xapau—BaitnOepra», «/IBmwxkymiue
CWJIBI HBOJIIOIIUU», «DKOJIOTHYECKash M30JSLUs MOMYJIAIUi ceBaHCKOU (openn»,
«['eorpadpuueckas H30MSALMS  JTUCTBEHHUIBI CUOMPCKOM H  JIMCTBEHHUIIBI
naypckoin», «[lonmynsiroHHbIE BOJIHBI YUCIEHHOCTH XUIIHUKOB U XepTB», «Cxema
JEHCTBUSL €CTECTBEHHOTO o0TOopa», «@PopMbl OOpHOBI 32 CYIIECTBOBAHUEY,
«MHnycTpuanbHbiii MenaHu3M», «)XKuBble nckomnaembie», «IlokpoBUTENbCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpesxaaromas OKpacka KUBOTHBIX»,
«Dusnonoruyeckue anantanuu», «lIpucnocoOreHHOCTh OpPraHU3MOB U €&
OTHOCUTENBbHOCTH», «Kputepuu Buaa», «Bunpl-npoitnuku», «CTpykTypa BHAA B
npupozae», «CrocoObl Bugo00pazoBaHus», «l'eorpaguyeckoe BuI000pa3zoBaHUE
TpEX BUAOB JAHJBINICH», «DKOJIOTMYECKOEe BHUA000pa30BaHUE BHJIOB CHHUILY,
«ITonumnouas! pacteHui», «KamycTHo-peeqHbIid THOpUIY.

O6opynoBanue: repbapun pacTeHUH, KOJUIEKIIUU HACEKOMBIX, Uyydesia MTHIL U
3Bepeil C MpuUMepamMu paszIMYHBIX MPUCTIOCOOJIEHUHM, uydena NTHUI[ U 3Bepei
pa3HbIX BHJIOB, Trepbapuud pacTeHUd ONU3KUX BHJIOB, 00pa30BaBIIMXCSA
Pa3IUYHBIMU CITIOCOOAMHU.

JlabopaTopHass pabora «BpIsBICHHE W3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUJIAY.

JladbopaTtopHass  paGora  «llpucrocoOseHuss  OpraHu3MoB H  HUX
OTHOCHUTENbHAS 11€JI€CO00Pa3ZHOCTHY.

JladbopaTtopunass pabGora «CpaBHeHHE BHUIOB 10 MOp(doIoTHIecCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoOLNSI U €€ pe3yJIbTAThI

Metonpl  u3yueHus MakpodBoJiouuu. [lameoHTonormdyeckue  MeTO[Ib
uzydeHus: osBosouuu. Ilepexonubie ¢GopMbl U QUIOrEHETHYECKUE  PSAJIbI
OpPraHU3MOB.

buoreorpaguueckue Metoasl uzydeHus sBodtouud. CpaBHeHHE (IOpHI U
dbayHbl MaTepuKkoB U OCTpOBOB. buoreorpadpuueckue obmactu 3emun. Bunbl-
SHAEMUKHU U PEIIUKTHI.



OMOpHOIOTHYECKUE U CPABHUTEIBLHO-MOP(OJIOTHYECKUE METOAbl M3YUCHUS
ABOJIIOIMU. ['eHeTHYeCKHMe MEXaHM3Mbl SBOJIIOIIUM OHTOIE€HE3a W IOSBJICHUS
ABOJIIOIMOHHBIX ~ HOBHIECTB. ['OMOJIOTMYHBIE W  AHAJIOTHUYHBIE  OPraHbI.
Pynumentapubie  opraHbl M araBU3Mbl.  MOJEKYJISIPHO-T€HETUUYECKHUE,
OMOXMMHYECKHE U  MaTeMaTUYeCKHE  METOJbl  HM3Y4YCHHUS  DBOJIOIHHU.
I'omonoruunpie TeHbl. COBpEMEHHBIE METOJIBI MOCTPOCHUS (PUIOTEHETHYECKUX
JEPEBHEB.

XPpOMOCOMHBIE MYTallMH U SBOJIOIMSI TECHOMOB.

OOmue 3akoHOMEpHOCTH (MIpaBHUIIA) IBOJMIOUUU. [Ipunyun cmenvl QyHKyuil.
HeobOparumocTs »Bomtonnu. AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOIUH.

JlemoHcTpanuun

[Toptpetsi: K. M. Bap, A. O. Kosanesckuii, @. Mromnnep, J. ['ekkelb.

Tabmuipl U cxembl: «DUTOTCHETUYECKUIN P JIOMIATU», «ApPXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedans»,  «Punnodute»,  «CemeHHBIE
narnopoTHuku», «buoreorpaduueckue 30HBI 3emun», «Jlpeli KOHTUHEHTOBY,
«Penukth», «HavanpHble CcTaguud SMOPHUOHATBLHOTO PA3BUTHS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTHMYHBIE W AaHAJOTUYHBIE OpraHb», «PyJauMEHTHI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI deEJOBeKa W IMUMIIaH3e», «[1aBHbBIE
HaIpaBJICHUs BOIIOIUN», «O0I1I1e 3aKOHOMEPHOCTH 3BOJIIOITUN.

O6opynoBaHue: KOJUICKIIMU, TrepOapuu, MYJSKH HCKOIMAeMbIX OCTAaTKOB
OPraHU3MOB, MYJISI)KM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIUM HACEKOMBIX.

Tema 4. [Ipoucxoskaenne U pa3BuTHE KU3HU Ha 3emJie

Hayynbie rumore3sl NPOUCXOXKACHUS KU3HM Ha 3emiie. AOUOTeHE3 W
naHcrepMus. JloHaydHbIe TPEACTABICHUS O 3apOXKICHUM KH3HU (KpeallMOHU3M).
I'unoTesa MOCTOSTHHOTO CaMO3apOXKACHUSI KU3HU U €€ ONpoBepkeHue onbiTamu D.
Penu, JI. Cnannanmanw, JI. [Tactepa. [IpoucxoxieHue sxM3HU U aCTPOOUOJIOTHSI.

OCHOBHBIE ATaIlbl HEOPraHUYECKOU SBOJIIOLIUH. [Inanerapnas
(reosmornyeckasi) dSBONIONHUS. XHMHYCECKas SBONIONUS. AOHOTCHHBIH CHHTE3
OpraHn4eckux BellecTB u3 Heopranuueckux. Ombir C. Mumnepa u I'. HOpu.
O6pazoBanue moauMepoB u3 MoHOMepoB. KoamepBatHas rtumoteza A. .
OmnapuHa, runoresa rnepBuaHoOro 0ynbona k. XomnaeitHa, reHeTuuecKas TurmoTesa
I'. Mémnepa. Pubosumbr (T. Yek) m rumoresa «mmpa PHK» VY. TI'unbGepra.
dopmupoBaHre MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnm u metoasl €€ wu3ydyeHus. Vckomaemble OpraHUYECKHE
octaTku. ['eoxpoHosorusi u e€ wmeroasl. OTHocHUTeNbHAas U abCOTIOTHAs
reoXpoHojorus. ['eoXxpoHomornyeckas miKasa: 30Hbl, 3pbl, IEPUObI, FTOXH.



HauanbHbie s3Tanbel opraHuudeckoi sBoiwouuu. [losBiaeHne u 3BOIIOLUA
MEePBBIX KIETOK. DBOJIOIHUSA MeTaboimn3Ma. BOZHMKHOBEHHE MEPBBIX YKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKHM KaK aHaJIOT MEPBBIX Ha 3eMJie COOOIIECTB.
CrpomatonuTsl. [TpokapuoThl U 3yKapuOTHI.

[Mpoucxoxaenue 3ykaproT (CUMOHOTeHe3). DBOITIOIMOHHOE TIPOUCXOKICHUES
BUPYCOB. [IpoucCxX0okI€eHME MHOTOKJIETOUYHBIX OpPraHu3MOB. BO3HHUKHOBEHUE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATallbl ABOJIOLUM BBICIIUX pacTeHuil. OCHOBHBIE apoMOpGhO3bI
pacreHui. Bpixox pacrenunt Ha cymy. llosiBiieHMEe CIOPOBBIX pacTEHUU W
3aBoeBaHUEe UMM cCymu. CeMeHHble pacTeHus. [IpoucxoxkaeHue IBETKOBBIX
pacTeHu.

OcCHOBHBIE 3Tallbl 3BOJIOLHUU KUBOTHOTO Mupa. OCHOBHBIE apOMOPGO3bI
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBJICHUE COBPEMEHHBIX
tunoB. [lepBbie XOp0BbIE KUBOTHBIE. JKU3Hb B BOJAE. DBOJIOIMS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentwimid. [IpoucxoxieHrne MIEKOMUTAIONINX U
ntul. [lpunnun kmoyeBoro apomopgosa. OcBoeHue O€CO3BOHOYHBIMU U
MMO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PasButre Xu3HM Ha 3emMi€e IO 3paM U IEpUofaM: apxe, MpPOTEPO30i,
najgeo3or, Me3030M, kaWHo3oM. OOmas  XapakTepucThka KiIumata U
reoJIOTMYEeCKUX TmporeccoB. llosiBIeHHe M pacuBET XapaKTEPHBIX OPraHW3MOB.
VYrieobpa3oBaHue: ero yciaoBUs U BIUSHUE Ha Fa30BbIN cOCTaB aTMOC(hephl.

MaccoBble BbIMUpPaHUSI — SKOJIOTUUYECKHUE KPU3UCHI Tponuioro. [IpuduHsl u
CJIEJCTBUSI MAacCOBBIX BbIMUpaHUN. COBPEMEHHBIM IKOJOTMYECKUN KPHU3HUC, €T0
ocodenHoctu. [Ipobiema coxpanenus: 6nopazHoodpas3ust Ha 3emIie.

CoBpeMmeHHas cuctemMa opraHudeckoro mupa. [lpuHnumsl kiaccupukanuu
oprann3mMoB. OCHOBHbBIE CUCTEMATUYECKUE IPYMIIBI OPTaHU3MOB.

JlemoHcTpanuu

IToptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. U.
Omapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabmuiel u cxembl: «Cxema omnbita @. Penu», «Cxema onbita JI. [lactepa mo
M3YUYEHHIO CaMO3apoKIeHus xku3Hu», «Cxema ombita C. Mwmmiepa, I'. IOpu»,
«JTampl  HEOPraHWYECKOW  HBoOMK»,  «['€oXpoHOJOrMYecKas  IIKaja»,
«HauanbpHble 3Tanbl OpraHUYecKor 3BoNMOLUK», «CxeMa 00pa3oBaHMs >YKApUOT
nytéM cumOuorenesa», «Cucrema >XUBOH mnpupoab», «CTpoeHue BHUpYCa»,
«Apomopdo3bl  pacteHuid», «PuHHOGUTH», «OIHOKIETOYHBIE BOJOPOCIN,
«MHoroksierounsle Bogopocnu», «Mxu», «llanoporHukm», «Il'onoceMeHHbIE
pacteHus», «Opra"bl LBETKOBBIX pacTeHHi», «(Cxema pa3BUTUS KUBOTHOIO
Mupa», «ApomMopdo3bl KUBOTHBIX», «IIpocrteitmme», «KHIIEUHOMOIOCTHBIE,
«Ilnockue 4EPBU», «YIEHUCTOHOTUEY, «PBIOBI», «3€MHOBO/IHBIE,



«IIpecmbikarommecs», «lItune», «Mnekonuraronme», «Pa3BuTue XU3HH B
apXxeuckou 3pe», «Pa3BurHe )XKU3HU B NPOTEPO30OUCKON 3pe», «Pa3Burne xu3HU B
MAJIE030UCKOUN dpe», «Pa3BuTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B
KailHO30MCcKOM 3pe», «COBpEMEHHAasi CUCTEMa OPraHUYECKOr0 MUpa».

O6opynoBanue: repOapuu pPACTEHUM pa3IUYHBIX OTAENOB, KOJUICKIIHH
HAaCEKOMBIX, BJIAKHBIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUH
UIJIOKOJKHUX, CKEJEThl II03BOHOYHBIX JKMBOTHBIX, YydYena IMTHLl U 3BEpEw,
KOJUIEKIIMM OKaMEHEJIOCTEM, IOJNIE3HBIX HMCKOMAEMbIX, MYJSIKH OPraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

Bupryaabnas  JgaboparopHass padora «MoAeaupoBaHUE  OIBITOB
Mumnnepa—tOpu o u3ydeHno abMOreHHOTO CUHTE3a OPraHMYEeCKUX COCTMHEHUI B
NEePBUYHON aTMOchepe.

JlaGoparopuasi pabdora «l3ydyeHMe M ONUCAHUE MCKOMAEMBIX OCTATKOB
IPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «l3yueHne OCOOCHHOCTEW CTPOCHMsSI pPaCTEHUM
Pa3HbBIX OTZIEJIOBY.

IIpakTuuyeckas padora «M3yyeHue ocoOEHHOCTEN CTPOEHUS MO3BOHOUYHBIX
AKUBOTHBIX.

Tema 5. Ilpoucxo:xaeHne yejaoBeka — aHTPONOreHe3

Pa3znensl u 3agaun aHTpONonoruu. MeTo bl aHTPOIIOJIOTHH.

CraHOBIIEHME TPEACTABICHUW O IMPOUCXOXKICHHM YeEJIOBEKa. PennrunosHsle
BO33peHusA. COBpEMEHHBIE HAYYHBIE TEOPUH.

CX0ACTBO YENOBEKA C )KUBOTHBIMU. CHCTEMATHYECKOE MTOJI0KEHHUE YEIIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA C  JKUBOTHBIMH.  CPAaBHUTEIBHO-
MOp(OJIOoTrUYECcKHUE, AMOPUOTOTHYECKHUE, (bu3H0I0r0-0MOXUMHUYECKHE,
noBesieHueckue. OTauuus 4enoBeKa OT )KUBOTHBIX. [IpsIMOX0XKIEHNE U KOMIUIEKC
CBA3aHHBIX C HUM IPU3HAKOB. Pa3zBuUTHE rOJIOBHOrO MO3ra M BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBmwkymue cuibl (pakTopbl) aHTPONOreHe3a: OUOJIOTHYECKUE, COIUATIbHBIC.
CooTtHouleHre OMOTOTHYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOTIOrEHESE.

OcHOBHBIE CTaauM aHTpororenesa. PanHue dYenoBekooOpa3Hbie 00€3bSHBI
(POKOHCYIIBI) ¥ PAHHUE MMOHTUIBI — OOIIHME MPEIKU YeTI0BEKOOOPa3HBIX 00€3bsH U
mo/ie. ABCTPaJIONUTEKU — ABYHOTHE NPEAKH JIIoAci. YeloBeK yMelbli, MepBbIe
W3TOTOBJICHUS OPYIHUN TpyAa. UernoBeK NPsIMOXOMSIIUN U IEPBBIM BBIXOJ JIFOJAEH
3a mnpenensl  Adpuxku. YenmoBek reipenbOeprckuii  — oOmUNA  TPEAOK
HEaHIEpTaJbCKOr0 YEJOBEKAa M YEJIOBEKAa pPa3yMHOro. UenoBEeK HEaHIEpPTaIbCKUI
KaK BHUJ JIIOJIEW XOJIOAHOrO Kiaumara. UenoBeK pa3yMHbII COBPEMEHHOI'O THIIA,
JCHUCOBCKUM YEJIOBEK, OCBOECHHWE KOHTHHEHTOB 3a mpeneiramMu AdQpuku.
[laneoreHeTka 1 MaJ€OreHOMHUKA.



DBONIOLKA COBPEMEHHOro 4esoBeka. EcTecTBeHHBI OTOOp B MOIMYJISILUSAX
yesioBeka. MyTaluuoHHBIN mponecc U noiaumopdusm. [lonynsuroOHHBIE BOJIHBI,
npeiid renoB, murpanus U «3G(EeKT OCHOBATENS» B MOIMYJISIIUSAX COBPEMEHHOTO
YeJ0BeKa.

UYenoseueckue pacel. IloHarue o pace. bomplime pacel: eBponeougHas
(eBpasmiickasi),  aBcTpasio-HerpouaHas  (9KBaTOpUAIbHAS),  MOHTOJIOMIHAS
(a3smarcko-aMepuKaHCKas). Bpemss W TyTH pacceleHHs YeloBeKa I0 IUIaHeTe.
EnvacTtBO  4yenoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTH — pacu3Mma.
[IprcniocOONIEHHOCTh YeJOBeKa K pa3HbIM YCJIOBHUSIM OKpYKarouled cpeibl.
Bnusinue reorpaduueckoil cpenbl U Apeiida reHOB Ha MOpP(DOIOTHI0 U
(U3HOJIOTHIO YeIOBEKa.

MexXaucUuIUIMHApHBIE ~ METOIbI B (PU3UYECKOM  (OMOIOrHuYecKoi)
AHTPOIIOJIOTHH.  ODBOJIOUMOHHAS ~ AHTPOINOJOTHMA U [aJ€0aHTPONOJIOTHS
YEeJI0BECUECKUX IONMyJsAlMi. buoconuanbHble MCCIENOBAHUSA IPUPOIBI UYEIIOBEKA.
HccnenoBanue KO3BOIIOLUH OMOJIOTMYECKOTO U COLMAIBLHOTO B YEJIOBEKE.

JlemoHcTpanun

IToprpetsl: Y. Hapsun, JI. Jlukn, . 4. Porunckui, M. M. I'epacumos.

Tabnuupl U cxembl: «MeTobl aHTPOTIOIOTUU», «['0JIOBHON MO3I YEIOBEKa»,
«YenoBekooOpa3Hbie 00€3bsHbI», «(CKener 4YelnoBeKa M CKeJeT IIMMIIaH3e»,
«PynuMeHTBI M aTaBU3MbI», «JIBHKYIIUE CHIIBI aHTPOIIOT€HE3a», « DBOJIIOLUOHHOE
IpEBO  4YeNOoBEKa», «ABcTpanonuTtek», «YenoBek  ymMmenblii», «YemoBek
MPAMOXOAAIINI», «/leHncoBckuil yenoek» «Heannepranbup», «KpoMaHbOHIBI»,
«IIpenku yenoBeka», «ITarbl IBOIIOLNHN YEIOBEKA», «Pachl 4eIOBEKa».

O6opynoBaHue: MYISDKM — OKaMEHENOCTeH, MpeaMEeTOB MaTepuaibHOM
KyJIbTYpbl TPEIKOB ueloBeka, penpoaykuuu (dbortorpadum) KapTHH C
MU(DOTOTHYECKUMU U OUONEHCKUMU CIOKETaMHU MPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaguu HaxoIOK UCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YeI0BEeKa, MOJIENb
yeperna 4YejaoBeKa M uepena IMIMMIIaH3e, MOJENb KUCTH YelIOBEeKa U KUCTH
LIMMIIaH3€, MOJEII TOPCa MPEIKOB YEIIOBEKA.

JlabopaTtopnas pabGora «l3ydyeHne OCOOEHHOCTEH CTpOEHHUS CKeJeTa
YEJI0BEKa, CBA3aHHBIX C IIPSIMOXOKICHUEM.

IIpakTnueckas padora «l3yyeHne S3KOJOTHUECKUX aalTalllui YeI0BEKa».

Tema 6. Jxonorusi — HayKka O B3aHMMOOTHOIIEHHSIX OPraHU3MOB H
HAJJOPraHU3MEHHBIX CUCTEM C OKPY Kalllel cpeaou

3apoxkeHre U pa3BuTue dkojoruu B Tpyaax A. I'ym6onbpara, K. @. Pynse,
H. A. Cesepuona, J. I'ekkens, A. Tenciu, B. H. CykauéBa. Paznensl u 3amaun
sK0J0ruu. CBS3b SKOJOTMH C APYTUMHU HayKaMH.



Metonbr skonorud. IloneBble HabOmOIEHUS. DKCIEPUMEHTHI B DKOJIOTHH:
npupoAHble U JlabopaTopHble. MojenupoBaHue B HKOJIOTUU. MOHUTOPHUHT
OKPY’KaroIIeH Cpeibl: JIOKAJIbHBIN, PETHOHATBHBIN U TJI00QTHHBIMN.

3HayeHUE DOKOJOTMYECKMX 3HAHUW I  YEJIOBEKa. DKOJOTMYECKOE
MHPOBO33PEHME KAaK OCHOBA CBSA3EH 4YeJoBeyecTBa ¢ npupoaoi. dopMupoBaHue
JKOJIOTMYECKOMN KYJIBTYPHI U KOJIOTUYECKON IPAaMOTHOCTHU HACEIICHMUS.

JlemoHcTpanuun

[Toptpetsi: A. I'ymGonpar, K. @. Pynbe, H. A. CesepiioB, O. ['exkens, A.
Tencnu, B. H. Cykaués.

Tabnuuel u cxemsl: «Paznensl skonoruu», «Metonbl skojorun», «Cxema
MOHHUTOPHUHTA OKPYKAIOLIEN CPEIbI».

JlaGopaTtopHast padora «M3yuenue METO/IOB AKOJIOTUYECKUX
HCCIIEIOBAHUI.

Tema 7. Opranusmbl U cpeia OOMTAHUS

Okonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH UX nerctBus. Kinaccudukanus
HKOJIOTHYECKUX (haKTOPOB: aOMOTHYECKUE, OMOTHYECKHUE, aHTpornoreHHsie. Oo1ue
3aKOHOMEPHOCTH JICHCTBHUsS dKOJOrHUeckux ¢aktopos. [IpaBmwio muaumyma (K.
HInpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTCHOOWOHTHBIC
OpraHU3MBl.

Abuotnueckue ¢akrtopel. CBeT Kak 3Konorudyeckuit Qaxrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpAa Ha OpPraHU3Mbl. JKOJOTHYECKHUE TPYIIbI
pacTeHHl M JKMBOTHBIX IO OTHOLIEHHWIO K cBeTy. CHUrHanbHas poJib CBETA.
doTonepuoau3M.

Temneparypa kak skosornueckuit ¢akrtop. JleiicTBue TemmnepaTypsl Ha
opraHu3Mbl. [IoMKHUIIOTEPMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxunocth kak skonorudeckuit ¢aktop. llpucnocobnenusi pactenuit k
nojaJep ka0 BoaHoro Oananca. Knmaccudukaius pacTeHUM MO OTHOIICHHIO K
Boze. [IpucrnocoOneHus )KMBOTHBIX K U3MEHEHUIO BOAHOI'O PEXUMA.

Cpeabl oOuTaHUsI OPraHU3MOB. BOJIHAs, HA3€MHO-BO3/YIlIHAas, TOYBEHHAs,
riyOMHHasT  TOJANOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3MKO-XMMHUYECKHUE
0COOEHHOCTU cpell oOuTaHusi opranu3moB. [lpucrnocoOneHuss OpraHu3sMoB K
’KU3HU B Pa3HbIX Cpelax.

buonornueckue putMbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
rogu4Hble pUTMbL. [IpHCTIOCOOIEHHOCT OPraHM3MOB K CE30HHBIM H3MEHEHHUSIM
YCJIOBUH KU3HMU.

Kuznennsie Qopmbel opranusmoB. [loHstue o ku3HeHHOU (opme.
Kuznennsie Gopmbl pacTEHUM: AepeBbs, KYCTAPHUKHU, KYCTAPHUUKH, MHOTOJIETHUE



TpaBbl, OJHOJICTHUE TpaBbl. JKu3HEHHbIC (OPMBI KUBOTHBIX. THUIPOOMOHTHI,
reo0MOHTHI, a3pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buornueckue (bakTopsl. Buner OMOTUYECKUX B3aUMOJICHCTBUN!
KOHKYPEHIUS, XUIIIHUYECTBO, cuMON03 U ero (gopmel. [lapazutusm, xooreparus,
MYTyaliu3M, KOMMEHCAINU3M (KBapTHPAHTCTBO, HaxyeOHnuecTBO). Hetpoduyeckue
B3auMmojieiictBus  (Tommyeckue, ¢Gopuueckue, ¢dadpuueckue).  3HAUCHHE
OMOTHYECKUX B3aUMOJCUCTBUI JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpefe
oburtanus. [IpuHIIUI KOHKYPEHTHOT'O UCKITIOUCHUS.

JlemoHCcTpanun

Tabnuupel U cxeMmbl: «Dxojnornueckue (axtopb», «CBETOBOM CHEKTP»,
«IKOJIOTUYECKUE TPYIIbI KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TerioKpoBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE 3>KUBOTHBIE», «DU3MOIIOTMUECKHE aJanTaluu
KUBOTHBIX», «Cpenpl OOWUTaHUS OpPraHU3MOB», «DBHOJIIOTMYECKUE PHUTMBI»,
«Kuznenneie  popMbl  pacTeHui», «KusHeHHble (HOPMBI  KUBOTHBIXY,
«9KocucTeMa IMHUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMa XBOMHOro jeca», «llenu
nuTaHus», «XumHudectBo», «llapasutuszm», «Koukypennus», «CumOuos3»,
«KoMmeHcanuzm».

O6opynoBanue: repdbapud pacTEHUHM W >KUBOTHBIX, MPUCIHOCOOJIEHHBIX K
BIUSHUIO PAa3jIMYHbIX JKOJOTMYECKUX (PaKTOpoB, TepOapuu CBETONIOOUBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIIOOMBBLIE, TEHENIOOUBBIE U
TEHEBBIHOCIIMUBbIE KOMHATHBIE PACTEHMSI, TepOapUU U KOJUIEKIIUU TETUIONIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX pacTeHUM, dydesia MTULl U 3Bepel, repOapuu
pacTeHul, OTHOCSIIUXCA K THUrpoduTaMm, Kcepoputam, Me3opuTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIUU >KMBOTHBIX, OOUTAIOIIUX B Pa3HBIX cperax,
repOapuy W KOJUJIEKIIMM pPACTEHUHM M IKUBOTHBIX, OOJaJaoMIMX YepTaMu
MPUCTIOCOOJIECHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBUH KHU3HHU, repOapuu u
KOJUIEKIIUM PACTEHMH M >KMBOTHBIX Pa3IWYHBIX >KM3HEHHBIX (POPM, KOJUIEKIIUU
KUBOTHBIX, YYACTBYIOIIUX B PA3TUYHBIX OMOTUYECKUX B3aUMOJICUCTBUSIX.

JladbopaTopHasi pabGora «BpIsBICHHE TMPUCIOCOOJICHUN OPraHU3MOB K
BIIUSTHUIO CBETa».

JladbopaTopHasi pabGora «BpIsBICHHE TMPUCIOCOOJICHUN OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopHasi padora «AHATOMHUYECKHE OCOOCHHOCTU pACTCHHH U3
pa3HbIX MECT OOUTAHUSI».

Tema 8. Dko10rusi BUI0B U MOMYJISILMH

DKOJOorn4YecKue XapaKTepUCTUKH  TIOMYJISIIUH. [lonynsiiust  Kak
Ouosoruyeckas cucreMa. Pojib HEOAHOPOIHOCTHU Cpefibl, (pu3zndeckux 6apbepoB U
0CcoOeHHOCTEW OMOJIOTHM BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonynsiuuid. OCHOBHbIE TMOKa3aTead MOMYJSIUU: YHUCIEHHOCTh, IUJIOTHOCTD,



BO3pacTHasi M TII0JIOBass CTPYKTypa, POXKIAAEMOCTb, IPHUPOCT, TEMI pPOCTAa,
CMEPTHOCTh, MUTPALIHSI.

DKojoruyeckas CTpykrypa nonyianuu. OleHKa YUCIACHHOCTH IMOMYJISIUU.
JlnHaMuka TIOMYJISIUMM U €€ peryisnus. bUOTHUECKHH MOTEHILMAJ TOMYJISIUU.
MoaenupoBaHue TMHAMUKU TOMYJISIIUKA. KpuBbIe pocTa YUCICHHOCTH MOMYJISIIIUAH.
KpuBsie BbDKMBaHUS. Perynsiuss 4UCICHHOCTH TOMYJSIUNA: poyib (PaKTOPOB,
3aBHCAIIUX U HE 3aBUCAIIMX OT IUIOTHOCTH. DKOJOTHYECKHE cTpaTeruu BUa0B (I- 1
K-ctparerum).

[TonsiTue 00 »KoJOTMUECKOW HuUIe BHaa. MectooOuTanue. MHoromepHas
Mozenb 3KoJiorndeckon HumM Jk.M. XarumHcoHa. Pa3mepbl 3KONIOTMYECKOU
Huiu. [loreHuManbHas U peaJn30BaHHAs HULLIU.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. Buabl U HUX >KU3HEHHBIC
CTpaTeruu. JKOJIOTUUECKNE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEACHHUS W MUTpalUil >KUBOTHBIX. buoliornueckue
WHBA3UH 4Y>KEPOJIHBIX BUIOB.

JlemoHcTpanun

[Toptper: dx. . XaTuyuHCOH.

Tabmumel W CXeMbl: «DKOJOTHYECKHE XapPaKTEPUCTUKU  TMOIYJISIIUKY,
«IIpocTpancTBeHHass  CTpykKTypa  nomyjsiuun», «Bo3pacTHeie  mupaMuibl
nonyasauun», «CKOpPOCTh  3aCelIeHUsI TOBEPXHOCTH 3€MJIM  Pa3IUYHBIMU
opranusMamMun», «Mogenp s3xosorndeckor Humu JIx. M. Xatuuncona».

O6opynoBaHue: repoapuu pacTeHUM, KOJIIEKITUU )KUBOTHBIX.

JladbopaTopuass  paGora  «lIpucmocobneHuss ceMsH  pacTeHMM K
PaCCEICHUIO».

Tema 9. DKos10rus CO00IIECTB. IKOJOrHUECKHE CHCTEMBI.

CooOmectBa opranu3smMoB. buoneno3 u ero crpykrypa. CBsS3u MEXIy
OpraHu3MaMu B OUOIEHO3€.

DkocuctemMa kak oTkpbiTas cucrtema (A. JIx. Tencnm). DyHKIMOHATbHBIC
OJIOKM OpraHM3MOB B DJKOCHUCTEME. MPOAYLECHTBl, KOHCYMEHTHI, PEIYIICHTHI.
Tpoduueckue ypoBuu. Tpoduueckue uenu u cetd. AOUOTHYECKHE OJIOKH
skocucteM. [TouBbl U Uiibl B 3kocucTemax. KpyroBopor BEIIECTB U MTOTOK SHEPTUU
B DKOCHCTEME.

OCHOBHBIE  TIOKa3aTeJIM  JKOCUCTEMBI. buomacca W OPOIYKIIUSL.
DKOJIOTMYECKHE MUPAMUIBI YCell, 0MOMACChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouixu. Dayxmyayuu.
HampaBiieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBuuHble U
BTOPUYHBIE CYKIECCMM W UX MPUYUHBL. AHTPOINOI€HHBIE BO3JCHCTBUS Ha
cykneccun. KimmmakcHoe coobiectBo. bropasHooOpasue 1 moJIHOTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOWYMBOCTH COOOIIIECTB.



[TpupoHbIE 3KOCUCTEMBI. DKocucmembl 03€p U pex. IKocucmemvl Mopetl u
oKeanos. Jxocucmemvbl MyHOP, 1ecos, cmenetl, NyCMulHb.

AHTpPOIIOTCHHBIC 3KOCHCTEMBI. ATpo3KocHcTeMa. ArporieHo3. Pazauuwms
MEXIy aHTPOIOTCHHBIMU U TIPUPOTHBIMH SKOCHCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucTeM. [opojckas
daopa u dayna. CuHaHTpomM3aIusl TOPOJACKOW QayHbl. buomorumdeckoe wu
X031CTBEHHOE 3HAUYCHHE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTH (POPMUPOBAHUSA OCHOBHBIX B3aMMOJICHCTBHI OPraHU3MOB B
skocucTeMax. Poib kackaonozo sgphgpexkma u 6udos-s0uguxamopos (kurouesvix
8U008) 6 PyHKYUOHUPOSaHuu Kocucmem. TlepeHOC HEPTUU M BEIIECTB MEXIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMYNBOCTh OPTraHU3MOB, TOMYJISAIIUNA U 3KOCHCTEM
B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3ICHCTBUH.

Mexarnuzmuol 8030elicmeus. 3aepsA3HeHUll  PA3HbIX munos Ha
CYOOP2AHUBMEHHOM, OP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCTNIEMHOM YPOBHSIX,
OCHOBbL ~ 9KOJOSUYECKO20 — HOPMUPOBAHUS  AHMPONO2EHHO20 — B030eLCEUs.
MeTo/1010THsT MOHUTOPUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JlemoHcTpanun
IToptpert: A. JIxx. Tencnu.
Tabmuupt u  cxembl:  «CTpykTypa  OuoleHo3a»,  «DKocHucTeMa

HIMPOKOIUCTBEHHOT O Jieca», «IKOCHUCTEMa XBOMHOro yeca», «DyHKIIMOHAIbHBIE
TPYIIBI OPTaHU3MOB B JKOCHCTeMe», «KpyroBOpOT BEIIECTB B 3KOCHUCTEMEY,
«lenu nutanus (macTOMINHAS, AETPUTHAS)», «IKOJIOrHUECKas MUPAMHU/IA YUCEI»,
«IKoJorruecKas nmupamusia OruoMacchl», «IKOJOTHUecKas MUpamMuia dHEPTUu»,
«O0pa3zoBanue 6onoTa», «IlepBuuHas cykueccus», «BoccTaHOBIEHUE jeca Mocie
noxkapa», «9KocucteMa o3epa», «ArpoieHo3», «KpyroBopor BemIeCTB U IMOTOK
SHEPTHH B arpolieHose», «I[Ipumepsl ypOosKocHCTEM.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHUIl U
3Bepeid, repOapuu KyJIbTYPHBIX U JTUKOPACTYIINX PACTCHHM, aKBAPUYM KaK MOJICITh
IKOCHUCTEMBI.

IIpakTuueckas padora «l3ydyenue u onucanue ypo03KOCUCTEMBI».

JladbopaTopHass paGora «l3yueHue pazHOOOpa3uss MEIKUX TOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX.

IKCKypeHsi « DKCKYpCHsl B THIMUYHBIN OworeorneHo3 (B ayOpaBy, Ocpe3HsK,
CJIbHUK, HA CYXOJ0JbHBIA WM MORMEHHBIN JIyT, 03€p0, 00JI0TO)».

IKeKypeusi «DKCKypcHs B arposkocucteMy (Ha IMOJie MM B TEIIMYHOE
XO03HCTBO)».

Tema 10. buocdepa — riodanbHast IKOCUCTEMA

buochepa — obOmennanerapHas o6ojouka 3eMiH, TZI€ CYHIECTBYET WIH
CylLIecTBOBaja Ku3Hb. PazBuTHe npejacraBieHuii o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uocdepe. Obnactu 6uocheps! u e€ coctas. XKupoe
BeIecTBO Onocdepsl U ero PyHKIHH.

3aKOHOMEpPHOCTH cyliecTBOBaHUsA Onocdepbl. OcoOeHHOCTH Onocdepsl Kak
ri06aibHOM 3K0ocHCTeMBbI. JJuHaMHuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl
BCIIECTB M OMOTCOXMMHUYCCKHE UKIBI (Yriieposa, a30Ta). PUTMUYHOCTD SIBIICHHIA
B Ouocdepe.

3oHasnbHOCTh Ouochepnl. [lonarune o Ouome. OCHOBHBIE OWOMBI CYIIHU:
TyH/Ipa, XBOIHBIE Jieca, CMEIIaHHbIe U MIMPOKOJIUCTBEHHBIE JIeca, CTENH, CaBaHHHBI,
MyCTBIHU, TPOMTMYECKHUE JIeCa, BHICOKOTOPhs. KiumaT, pacTUTENbHbIN U )KUBOTHBIN
MUp OHOMOB CYIIIH.

CrpykTypa u G yHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIMaNa U
onochepHbIX QYHKIIHA.

JlemoHcTpanuu

[Toptpetsl: B. . Bepnanckuii, J. 3rocc.

Tabnuuer u cxemsl: «['eochepsr 3emnn», «KpyroBopot a3ora B mpupoae»,
«KpyroBopor yriepona B mpupoae», «KpyroBopoT kuciopoga B NpUPOE»,
«KpyroBopot Boabl B mpupozae», «OcHOBHble OMoMbl cymmn», «Kinmarnueckue
nosica 3emnu», «TyHapa», «Tailra», «Cmemannbiii jgec», «IIIupokoaucTBeHHBIM
nec», «Crenb», «CaBanHa», «IlycTbiHa», « TponuyecKuii Jiec».

O6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIUH KUBOTHBIX.

Tema 11. YesioBek u oOKpy:Kaoumias cpeaa

DKOJIOTUYECKHE KPU3UChl M HUX MNpUYUHBL. Bo3neiicTBue denoBeka Ha
ouochepy. 3arps3HeHue BO3AYMHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHHUE
BoAHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienune mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3mMeHeHue kimMmara.

AHTpPOINOreHHOE BO3JEHCTBUE HA PACTUTEIBHBIM M XKUBOTHBIM Mup. OxpaHa
pPacCTUTENILHOTO M XUBOTHOrO Mupa. OCHOBHBIE MPUHIUIBI OXPaHbl MPHUPOJIBI.
Kpacubie kuuru. Ocobo oxpansembie mpupoanbie Ttepputopun (OOIIT).
borannyeckue cazpl ¥ 300JI0TMYECKUE TTAPKH.

OCHOBHBIE TPUHIIMIIBI YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA U MPHUPOIBI.
PanvonanbHO€  MPUPOJONOIB30BAHME M COXPaHEHHE  OMOJIOrHMYECKOro
pazHooOpazus 3emiau. OOmME 3aKOHOMEPHOCTH TIJI00ABHBIX HSKOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSATHBIEC MOCIIEACTBUS.

Pa3BuTne METOAOB MOHUTOPWMHIA pPa3BUTHS ONACHBIX TEXHOTE€HHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroweli u
KOHKYDeHmocnocoonou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcul.
Hayuonanouvie ungopmayuonusvie cucmemsi, obecneuusarowue O00CMyn K
uHgopmayuu nO  COCMOAHUIO OMOENbHLIX U008 U 9IKocucmem. (OcCHOBbL



sKopeabunumayuu dKocucmem U cnocob6os 00pvbOLl ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxyusa mopckux u HazemMHbIX IKOCUCTNEM.

JlemoHcTpanuun

Tabmuiel W cXeMbl.  «3arps3HEHHE  aTMocepbl»,  «3arpsA3HCHHC
rugpocdepsr», «3arps3HeHue MouBbI», «llapHukoBBIA 3PdekT», «Ocobo
OXpaHsIEMbIC MPUPOJIHBIC TEPPUTOPUNY», «KMOACIIH YIPABIIEMOT0 MUPa».
Oo6opynoBanue: ¢oTorpaguu OXpaHSEMBIX pPACTCHHH W >KMBOTHBIX KpacHoi
kHuru Poccuiickoit @enepanuu, KpacHol KHUTH peTrUoOHA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOCHHS
oOyyarolMMHCs TPOrpaMM CpPEAHEro oomero oOpa3oBaHMs. JMYHOCTHBIE,
MeTarpeMETHbIE U TTPEIMETHBIE.

B cTpykType NMYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOrpaMMBbl IO OHUOJIOTHH
BBIJIEJIEHBI CIEAYIOLINE COCTABISAIOLIUE. OCO3HAHHE OOYUYaOLUUMUCS POCCUNCKOMN
IpaXKIaHCKON UIEHTUYHOCTU — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOIIPENEICHUIO, Hanuuue Momugayuu K OOydyeHUr0 Ouojorum,
yeneHanpaegiennoe paszeumue BHYTPEHHUX YOEKICHUM JMYHOCTH HAa OCHOBE
KJIFOUEBBIX I[IEHHOCTEW W HCTOPUUECKUX TPAAUIMI pa3BUTUS OUOJIOTHYECKOTO
3HaHUS, 20MOBHOCb U CNOCOOHOCMb 00YUAIOIINXCSl PyKOBOJICTBOBATHCSI B CBOEH
JESTENbHOCTH I1[€HHOCTHO-CMBICIIOBBIMU  YCTAaHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOrMYECKOT0  00pa3oBaHUs, Haluuyue NpasoCoO3HAHUs  HKOJIOTHUYECKOM
KYJBTYPbI, CHOCOOHOCIMU CMAagUmb e U CTPOUTD )KU3HEHHBIE TUIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOTrpaMMBbl MO OUOJIOTUM TOCTHTAOTCS
B €IMHCTBE Y4eOHOW M BOCHUTATEIbHOM MAESATEIBHOCTH B COOTBETCTBUU C
TPaJAUIIMOHHBIMU POCCUICKUMHU COLIMOKYJIbTYPHBIMHU, HCTOPHUUECKUMHU U TYXOBHO-
HPaBCTBEHHBIMU LEHHOCTSIMHU, NMPUHATHIMU B OOIIECTBE MpaBUIaMU U HOpPMaMu
HOBEJIECHUS U CIOCOOCTBYIOT IIPOLIECCAM CaMOINO3HAHUSA, CaMOBOCIHMTAaHUS U
CaMOpa3BUTHUS, pPAa3BUTHs BHYTPEHHEH TMO3WLMK JUYHOCTHU, NATPUOTHU3MA W
yBaKEHUS K 3aKOHY U MPaBOMOPSAIKY, YEIOBEKY TpyAa U CTaplieMy MOKOJICHUIO,
B3aMMHOT0 YBa)KEHHUSA, OEpPEKHOT0 OTHOIICHHS K KYJIbTYpHOMY HAaCIEIUI0 U
TpaJMIIMsIM MHOTOHAllMOHAJIBHOrO Hapona Poccuiickoit denepanuu, npupoae u
OKpy>Karolle cpene.

JIn4HOCTHBIE pe3yNnbTaThl OCBOEGHMsS YyueOHoro mpeamera «buonorus»
JOJIKHBI OTPaKaTh TOTOBHOCTb M CIIOCOOHOCTH 00YYaIOIIUXCSl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW NO3ULMENH JIUYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHICKOro OO0IIecTBa, PAacCIIUPEHUE KU3HEHHOIO
OMbITA U OMbITA JEATEILHOCTH B IPOIIECCE peau3allid OCHOBHBIX HaIlpaBJICHUIM
BOCIIUTATENBHON JEATEIBLHOCTH, B TOM YHCIIE€ B YACTH!

1) rpaIaHCKOT0 BOCTIMTAHUSI:

c(hOpMHUPOBAHHOCTh TPAXKAAHCKON MO3ULKUH 00YUYaIOIIETrocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 YJIEHA POCCUHCKOI0O OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIMOHHBIX MpaB U OOS3aHHOCTEH, yBaKeHHE
3aKOHA U MPaBOMNOPSIKA;



FOTOBHOCTb K COBMECTHOM TBOPYECKOM JEITEIBHOCTHM IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUH Y4YeOHBIX M MO3HABATEIbHBIX 3aJ]a4, BBHIMOJIHEHUHU
OMOJIOTUYECKUX IKCIIEPUMEHTOB,

CIIOCOOHOCTH  OMNpPEAENATh COOCTBEHHYIO TMO3MIMIO TIO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHSTH €€;

YMEHHE YUYUTHIBATh B CBOMX JEHCTBUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aMMO/JICHCTBUS JIOJIEH C pa3HbIMU YOEKICHUSIMH, KYyJIbTYPHBIMU LEHHOCTSIMHU U
COLMAJIBHBIM IIOJIOKEHUEM,;

FOTOBHOCTh K COTPYJHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBIX, TIO3HABATENbHBIX W HCCIENOBATEIbCKUX 3a/a4, YBAXKHUTEIbHOTO
OTHONIIEHHS] K MHEHHUIO ONIOHEHTOB IMpU OOCYXKIEHUH CIOPHBIX BOIPOCOB
OHMOJIOTUYECKOTO COJIepKAHUS;

TOTOBHOCTH K T'YMaHUTapHOW U BOJIOHTEPCKOU €A TEIBHOCTH;

2) MATPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpMUPOBAHHOCTH POCCUNCKOU IPaXIaHCKOMN UJIEHTUYHOCTH,
[IaTPUOTU3MaA, YBAXKEHUS K CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH IIEpEN]
PonuHoii, ropmoctu 3a CBOW Kpau, CBOWO PoauHy, CBOH S3BIK U KYJIBTYDY,
IIPOLIOE U HACTOsALEE MHOTOHALIMOHAIBLHOI0O Hapoaa Poccuy;

LIECHHOCTHOE OTHOIIIEHNE K IIPUPOJHOMY HACIIEIUIO U MaMATHUKAM IIPUPOBI,
NOCTVKEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJaJ POCCHUMCKUX YYEHBIX B CTAHOBJICHHE H
pa3BuTHEe OWOJIOTMM, TOHMMAaHUS 3HAYEHHUS OWOJIOTMM B IO3HAHUM 3aKOHOB
MPUPOABI, B dKU3HU YEIOBEKA U COBPEMEHHOI'0 OOIIEeCTBa,

ujeitHas yOeXIE€HHOCTh, TOTOBHOCTh K CIyXeHHUI0 M 3aummurte OTedecTBa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSI:

OCO3HAaHMUE JYXOBHBIX LIEHHOCTEN POCCUMCKOT0 HApOAa,;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEICHNUS;

CIIOCOOHOCTh OILIGHMBATh CHUTYalMI0 M IMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYSCH HA MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHME JTUYHOTO BKJIaJa B IOCTPOSHUE YCTOHYUBOTO OYAyIEro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POAUTEIAM, CO3aHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'O IIPUHATHS LIEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguuusaMu Haponos Poccuy;

4) 3¢TETHYECKOT0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAyYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIICHUIA,

ITIOHUMAaHUE SMOLMOHAIIBHOIO BO3IEUCTBUS KUBOU IPUPOJBI U €€ IEHHOCTH;



TOTOBHOCTh K CaMOBBIPAKEHHUIO B PAa3HBIX BHJIaX HCKYCCTBA, CTPEMIICHHE
MPOSBIISTH KAUECTBA TBOPUYECKOM JINUHOCTH,

5) ¢u3uueckoro BocnuTaHUsi, (POPMHUPOBAHHUSI KYJIbTYPbI 310pPOBbSI H
IMOIMOHAJIBHOTO 0JIATOTOTY M :

MOHMMAaHUE W peanu3alus 370poBOro u Oe3omacHoro oOpa3a >XKHU3HU
(3mopoBoe  mUTaHUE, COOJIOJIGHWE TMITMEHWYECKUX TMPaBUI U HOPM,
cOAlaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, peryispHas Quznyeckas
aKTUBHOCTB), OCEPENKHOTr0, OTBETCTBEHHOI'O M KOMIICTCHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PM3MUECKOMY U TICUXHUUYECKOMY 3/I0POBBIO;

MOHUMaHUE IEHHOCTH TMPaBW HWHIUBUIYAIBHOTO M  KOJJIEKTHMBHOTO
0e30MacHOro MOBEJICHUS B CUTYalUsX, YIPOXKAIOIIKX 30POBbIO U JKU3HU JIIOJICH;

OCO3HAHUE TIOCJICJCTBHIA W HENPHSITUS BPEIHBIX MPHUBBIYCK (YIOTpEOJICHUS
aJIKOTOJIs, HAPKOTHKOB, KypEHHS);

6) TPy/10BOr0 BOCIIMTAHMA:

TOTOBHOCTH K TPY/Y, OCO3HAHKE IEHHOCTH MacTepCTBa, TPYA0II00HE;

TOTOBHOCTh K AKTHBHOM JI€ATENbHOCTH TEXHOJIOTHYECKOM M COLUaIBHOM
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATDH, MJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHSTH TAKYIO JI€ATE€IbHOCTD,

MHTEpEC K pazinyHbIM cepaM MpoPecCUOHANBHON AESITeNIbHOCTH, YMEHHE
COBepIlaTh OCO3HAaHHBI BBIOOp Oyaymied mnpodeccun | Pean30BbIBATH
COOCTBEHHBIE )KM3HEHHBIE TJIaHBI,

FOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CamMoOOpa3oBaHUIO Ha
MPOTSKEHUU BCEH JKU3HH,

7) 3K0JI0rH4€eCKOr0 BOCIIUTAHUA:

HKOJIOTHYECKH 1€JeCO00pa3HOe OTHOIIEHHE K NPUPOJE KaK HCTOYHHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIEHWE YPOBHSA HKOJOTHYECKON KYJbTYpbl: MPUOOpPETEHHE OIbITa
IUTAHUPOBAHUSA TIOCTYNIKOB M OLEHKM MX BO3MOXHBIX TOCIEIACTBUNA IS
OKPY’KarOIIEN CPEbI;

OCO3HAHME TJI00ATBHOrO XapakTepa 3KOJOTHUYECKHX NpoOJieM M MyTed HX
pELIeHMUS,

CIIOCOOHOCTh HUCIOJIB30BaTh MpUOOpETaeMble MNPU U3YYEHUH OUOJOTUH
3HaHMSI M YMEHHUS TMPU PEIICHUH MpoOJieM, CBSA3aHHBIX C PAMOHAJIbHBIM
NPUPOAONOIb30BaHUEM  (COOJIOJICHUE  TMpaBWJI  TOBEACHHUS B TPUPOJIE,
HalpaBJICHHBIX HAa COXpPaHEHHE pPAaBHOBECHS B HKOCHUCTEMAX, OXpaHy BHU/IOB,
9KOCHCTEM, Orochepsl);

aKTUBHOE HENpUsTHE JEHUCTBUN, MPUHOCSALIUX Bpel  OKpYKaroIIeH
NPUPOAHON cpejie, YMEHHE MPOTHO3HPOBATH HEOJIATONPUSTHBIE 3KOJIOTUYECKHE
MOCJIEICTBUS NMPEANPUHUMAEMbIX ACHCTBUN U IPEIOTBpAIIATh UX;



HAJIMYUE PA3BUTOrO SKOJOTMYCCKOTO MBIIUICHHS, SKOJIOTHUECKON KYJIbTYPHI,
OIBITA NEATEILHOCTH IKOJOTUIECKOM HAINpaBJICHHOCTH, YMCHHUS
PYKOBOJICTBOBAThCSI MMH B TO3HABATEIbHOW, KOMMYHHKATHBHON M COIHAILHOM
NPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTHYECKOW IESITEIBHOCTH IKOJOTHIECKOM
HAINpPaBJICHHOCTH;

8) IeHHOCTH HAYYHOTO MO3HAHUS:

cOPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O HA THAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOCTO MECTA B MOJUKYJIBTYPHOM MHUDE;

COBEPIIICHCTBOBAHKUE S3BIKOBOW M YHUTATEILCKOW KYJIBTYPhl KaK CpelcTBa
B3aUMOJICHCTBHS MEKY JIFOJBMHU M IO3HAHUS MHUPA,;

NOHHMaHHe Ccrenu(uKd OWOJOTMH KaK HAyKH, OCO3HAaHUS €€ pojd B
(bOpMUPOBAHUHN PAIHOHATBLHOIO HAYYHOTO MBIIIICHUS, CO3JaHUH IIEJIOCTHOTO
IpeJICTaBICHUsS 00 OKPY)KAIOIEM MHpE Kak O €IHHCTBE MPHUPOJBI, YeIOBEKa H
o0IIecTBa, B TO3HAHWU MPHUPOIHBIX 3aKOHOMEPHOCTEH U pEIIeHHH MPooOaeM
COXpaHEHHsI IPUPOJTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJOTMU JUISS COBPEMCHHOW IHMBUIIN3AINH:
obecricueHrss HOBOTO YPOBHSI Pa3BUTHs MEIHUIIMHBI, CO3JaHUE MEPCIIEKTUBHBIX
OMOTEXHOJOTHUi, CIIOCOOHBIX  pemiaTh  PECYpCHbIC  MPOOJEMBI  Pa3BUTHS
YeJI0BEUCSCTBA, MOMCKA IyTeH BBIXO/a M3 IIOOATBHBIX YKOJOTMYECKUX MPOOJIeM H
obecrieueHuss  TepexoJa K  YCTOHYHMBOMY  Pa3BHUTHIO,  PAIHOHAILHOMY
UCIIOJIb30BAHUIO MPHUPOJHBIX PECYpPCOB ¥ (HOPMHUPOBAHHMIO HOBBIX CTaHIAPTOB
KU3HUY;

3aUHTEPECOBAHHOCTh B TIOJyYECHHH OWOJIIOTHUECKHX 3HAHUN B IENAX
HOBBIIICHUST  OOIIEeH KyJIbTYyphbl, €CTCCTBEHHO-HAYYHON TIPAMOTHOCTH, Kak
COCTaBHOW 4acTh (DYHKIIMOHAIBHOW TPaMOTHOCTH OOYYaroIMXcs, GOPMUPYEMOii
IPU U3YYECHUH OUOJIOTHH;

NOHUMAaHHUE CYIIHOCTH METOJOB MMO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJb30BaTh IIOyYyacMble 3HAHHUS Ui aHamu3a u
OOBSICHEHUS SBJICHUI OKPY)KAIOIIET0 MUpPA U MPOUCXOISIIMX B HEM HU3MCHEHHIA,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKIIOYCHHs HAa OCHOBE HAydHBIX (DAaKTOB H
UMEIOIIUXCS TAHHBIX C IEJIbIO0 MOIYUYCHHUS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIIBHO HCIIOJIB30BaTh OHONOTMYSCKUE 3HAHUS LIS
pelieHus mpooOJieM B PEATbHBIX KU3HEHHBIX CUTYAIUSX;

OCO3HaHHE IIEHHOCTH HAy4YHOW AEATCIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
HPOEKTHYIO U UCCIIEIOBATEIbCKYIO IEATEIbHOCTh HHINBH/IYaTbHO U B TPYIIIIE;

TOTOBHOCTh M  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHHIO W
caM000pa30BaHMI0, K AKTUBHOMY IIOJIYUYCHHIO HOBBIX 3HAHUH 1O OWOJOTHH B
COOTBETCTBHUH C )KU3HECHHBIMHU MIOTPEOHOCTSIMH.



METAIIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHUS y4eOHOro mnpeaMera «buomorus»
BKJIFOYAIOT. 3HA4YUMbIe I8 (OPMHUPOBAHUS MHPOBO33PEHUS OOYyUYaIOIIUXCS
MEXKIUCIUIUTMHAPHBIE (MEKIIpeIMEeTHbIE) OOIICHAYYHBIC TMOHSATHS, OTPaKaroIIne
[IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa U CHelu(uKy MeTOJ0B IO3HAHMUS,
HCIOJB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, SHEPIHs, SIBICHHE, MPOIECC,
CHUCTEeMa, Hay4yHbIH (paKT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClIeIOBaHKe,  HAONIOJICHWE,  HW3MEpPEHHE,  OKCIEPUMEHT U JApyrue);
YHHUBEpCajbHble ydeOHble JeiicTBus (HO3HABaTeabHbIE, KOMMYHHKATHBHBIE,

pETYJISTHBHEIC), o0ecreynBaoIme dbopmupoBaHue G yHKUIHOHATBHOM
IPaMOTHOCTH M  COLMAJIBHOW KOMIETEHIMH OOyYarouuxcsi; CIOCOOHOCTh
oOyuarommxcs UCII0JIB30BAaTh OCBOECHHBIE MEXIUCUUTUINHAPHBIE,

MHUPOBO33pEHYECKIE 3HAHWA W YHUBEpPCAIbHbIE y4deOHBIE JEHCTBUS B
[I03HABATEJILHON U COLIMATILHOU IIPAKTUKE.

B pesynbrare wu3ydeHus OHOJOTMM Ha YpPOBHE CpEIHEro OOIIero
oOpa3zoBanus y oOyuatouierocss OyayT chOpMHpPOBAaHBI TO3HABaTEIbHBIE
YHHUBEpCATbHBIC yueOHbBIC ICHCTBHSI, KOMMYHHUKATHBHbBIC YHUBEPCAIbHBIC YICOHBIC
JACUCTBHS, PETYIATUBHBIE YHUBEpCAIbHbIC Y4eOHBIE IEHCTBHUS, COBMECTHAas
NeSITeTbHOCTb.

MeranpenMeTHbIE PE3yJIbTaThl OCBOEHUS TMPOrPaMMbl CPEIHETO OOIIETO
o0pa30BaHUsl JOJKHBI OTPAXKaTh:

Ogaagenne YHHMBepCAJIbHBIMH Y4eOHBIMU NMO3HABATEJILHBIMHU
AeMCTBUAMM:

1) 6a30Bble JJOrHYEeCKHe TeHCTBHSA:

CaMOCTOSATENIbHO  (pOopMyNIHMpOBaTH M aKTyallU3UPOBATh  MPOOJIEMY,
paccMaTpHBaTh €€ BCECTOPOHHE;

UCTIONb30BaTh TMPH OCBOGHWUU 3HAHWK MTPHEMBI JIOTUYECKOTO MBIIIICHUS
(aHanm3a, cuHTE3a, CpaBHEHHUS, Kiaccudukammu, 0000IICHNUs), pACKPBIBATH CMBICI
OMOJIOTUYECKUX TOHATUH (BBIICIIATh UX XapaKTEPHbIC NMPU3HAKH, YCTAHABJIUBATH
CBSI3U C IPYTMMU TIOHSITHIMH);

ONpENETATh LENH JeATEIbHOCTH, 3alaBas TapaMeTpbl W KPUTEPHH WX
JTOCTH)KEHHUS, COOTHOCUTH PE3yIbTaThl AEITETLHOCTH C TIOCTABICHHBIMU IEIISIMHU;

UCTIONb30BaTh OMOJIOTUYECKUE TIOHATHUS U OOBACHEHUS! (DaKTOB U SIBICHUH
YKUBOU IIPUPOJIBI;

CTPOUTH JIOTUYECKHE pacCyXIeHus (MHIYKTUBHBIC, JCIyKTHBHBIC, IIO
AHAJIOTMH), BBISBJIATH 3aKOHOMEPHOCTH W IPOTHBOPECUUS B PacCMaTPHBAEMBIX
SBIICHUSX, (DOPMYIHPOBATH BHIBOJIBI M 3aKITIOUCHHUS;

NPUMEHSTH CXEMHO-MOJICIIbHBIC cpenctea A IpeICTaBICHHUS
CYIIECTBCHHBIX CBSI3€H M OTHOIICHWU B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTax, a



TaK)K€  OPOTHBOPEYHI  Pa3sHOro  poja,  BBIABICHHBIX B  Pa3IMYHBIX
UH(POPMALIMOHHBIX HCTOYHUKAX

paspabarbiBaTh ILIAH PEIIEHHS MPOOJEMBI ¢ YY4ETOM aHAIM3a MMEOLIUXCS
MaTepHalbHBIX U HEMaTePHaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B J€ATEIBHOCTD, OIIEHUBATH COOTBETCTBHE PE3YIHTATOB
IEIIM, OIEHHBATh PUCKHU TIOCIIEICTBHM NEATEILHOCTH,;

KOODAMHUPOBATh W  BBIIOJHATH pPabOTy B  YCIOBHAX  PEabHOIO,
BUPTYaJbHOI0 ¥ KOMOMHHUPOBAHHOI'O B3aUMOICHCTBHS;

pa3BUBaTh KPEATHBHOE MBIIIIEHHE TIPU PEIIEHUH KU3HECHHBIX TIPOOJIEM.

2) 6a3oBbIe HCCIeI0BATEIbCKHE AeiiCTBUS:

BJIaJICTh HABBIKAMH y4eOHO-HUCCIIEA0BATEILCKON M IIPOEKTHOM IEATEIBHOCTH,
HABBIKAMH  pas3pelleHus mpoOieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEILHOMY ITOMCKY METOOB PELICHHS TPAKTHYECKHUX 3a1a4, IPUMEHEHUIO
Pa3IMYHBIX METOIOB IIO3HAHUS,

UCIIONIb30BaTh PAa3IUYHbIE BHIbI IEATEIBHOCTH II0 IOJYYEHHIO HOBOTO
3HAHHUS, €ro HUHTEPIpETalnd, IpeoOpa3oBaHUI0 M IMPHMEHEHHIO B y4EOHBIX
CUTYyallUsAX, B TOM YHCJIE IIPH CO3JaHUHM YI€OHBIX U COIHATBHBIX POEKTOB;

bopMHpOBaTh HAYYHBIN TUI MBIIIIEHUS, BIaJeTh HAYYHONH TEPMHHOJIOTHEH,
KJIFOUYEBBIMH [TOHATHSAMH H METOIAMHU;

CcTaBuTh W (OPMYJIHPOBATH COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOM
NESITEIbHOCTH U KU3HEHHBIX CUTYAIUAX;

BBISIBIIATh INPHUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTyalW3HPOBaTh 3a1ady,
BBIIBUTATh THIIOTE3y €€ pEIIeHHs, HaXOIAWTh apryMEHTHI IJIs J0Ka3aTeabCTBa
CBOUX YTBEP)KICHHM, 3aaBaTh apaMeTPhl K KPUTEPHH PEIICHHUS;

aHAJIM3UPOBAaTh IOJyYEHHBIE B XOJE€ PpEIIEHHS 3adadyd pPe3yIbTaThl,
KPUTUYECKH OIIEHHBATH MX JOCTOBEPHOCTH, MMPOrHO3UPOBATH M3MEHEHUE B HOBBIX
YCIOBUSAX;

JaBaTh OICHKY HOBBIM CHTYallMsM, OLIEHHUBATh IPUOOPETEHHBIMN OIIBIT,;

OCYIIIECTRIIATE IIEJICHANPABICHHBIN MMOWCK MEPEeHOCa CPEICTB U CIOCOOOB
JEUCTBHS B TPO(ECCUOHATBHYIO CPEY;

YMETh IMEPEHOCHTh 3HAHUS B IO3HABATEIbHYIO M IPAKTHYECKYIO OOJIaCTH
KM3HEICATETHOCTH

YMETh MHTEIPUPOBATh 3HAHUS M3 PA3HBIX YYEOHBIX IIPEIMETOB;

BBIIBUTaTh HOBBIE HIEH, IpEIIarath OPUrHHAIbHBIE MOAXOIbI U PEIICHUS,
CTaBHUTh MPOOJIEMBI U 3a7auH, JOIYCKAIOIINE allbTepHATHBHbIE PEIICHUS.

3) padora ¢ uHpopManueii:

OPHEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX HH(OpMAIMK (TEKCTE yu4eOHOro
nocoOusi, HAay4YHO-IIOMYJIAPHOUW JHMTEpaType, OWOIOTHYECKHX CIOBApPAX H
CIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B MHTEpHETE), aHAIM3HPOBATH



WH(OPMAITUIO Pa3JIMYHBIX BUJOB U (OPM MPEACTABJICHHS, KPUTUYECKHA OIICHUBATH
e€ T0CTOBEPHOCTh U HEMTPOTUBOPEYHBOCTD;

(GbOopMyIMpOBaTh 3alpPOChl U MPUMEHATh PA3JIMYHBIC METOIbI MPHU IOUCKE W
orbope Ouonornueckoit mHGOpPMAIMU, HEOOXOIUMOM ISl BBITOJHEHUS y4EOHBIX
3aj1ay,

pUOOPETaTh OIBIT WCIOJIB30BaHHUS HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO UCIIOJIB30BAHUS PA3TUIHBIX
ITOMCKOBEIX CHCTEM,

CaMOCTOSITEILHO  BBIOMpaTh  ONTHMAIBbHYIO  (QOpMy  TIpeICTaBIICHUS
ouonornueckoit HGopmarmu (Cxembl, rpaduKH, AMarpaMMBbl, TaOIHIIBI, PUCYHKH
¥ JIpyroe);

WCIIOJIB30BaTh HAYYHBIA S3BIK B Ka4yeCTBE CpeJACTBa NpH paboTe C
Owonornyeckoii uMHPOpMAIMEl: TPUMEHATh XUMHYECKHE, (u3ndyeckue W
MaTeMaTU4YeCKUe 3HaKW W CUMBOJBI, (OpPMYJIbl, ab0OpeBHaTypy, HOMEHKIIATYDY,
UCIIOJIB30BaTh W MpeoOpa3oBBIBATh  3HAKOBO-CHMBOJHMYECKHE  CPEJICTBA
HATJISIAHOCTH,

BJIAJCTh  HABBIKAMH  pPAclO3HaBaHWUSA W 3allUTHl  WH(OpMaIuw,
UH(OPMAITMOHHON O€30TTaCHOCTH JIMYHOCTH.

OByaeHre YHHBEPCAJIbHBIME KOMMYHHUKATHBHBIMH 1€ CTBHSIMM .

1) oO1IeHue:

OCYIIECTBIIATH KOMMYHHUKAIIUK BO BceX cepax KU3HU, aKTUBHO y94aCTBOBATh
B JINAJIOTe WM JUCKYCCHH IO CYIIECTBY OOCYyKAaeMoi TeMbl (YMEHHE 3aaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHHUS OTHOCHTEIBHO BBIMIOJHEHUS IpeiaracMoi
3aJ1ay, YYMTHIBaTh MHTEPECHI U COTJIACOBAHHOCTH IMO3UIUHA APYTHMX YYaCTHHKOB
JMaJIora WK JUCKYCCHH);

pacno3HaBaTh HeBepOadbHBIC CpeICTBa OOIIEHWS, TOHUMATh 3HAUYCHHEC
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HHMKHOBEHHS KOH(JIMKTHBIX CHUTYaIlUH,
YMETh CMATYaTh KOH(DIUKTBI 1 BECTH MTEPETOBOPHI;

BJIAJCTh PA3JIMYHBIMU CIIOCOOaMH OOIICHUS M B3aMMOJCHCTBHUS, TTOHUMATh
HaMEPEHUS JIPYTUX JIIOJICH, MPOSBIIATh YBAKUTEIBHOE OTHOIICHNE K COOSCETHUKY
U B KOPPEKTHOU hopme (hOpMYITUPOBATH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOKO TOYKY 3PCHHUS C KCIOJIb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAs IeATEJIbHOCTD.

MMOHUMAaTh M HCIIOIh30BaTh MPEUMYINECTBA KOMAHIHONH M WHIWBHUIYATbHOM
paboTHI MPU pelieHn OUOTOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX ()OPM B3aUMOJICHCTBHUS MPHU PEIICHUN yUeOHOU 3a1a4H;

BBIOMpPATh TEMAaTHKy M METOJBl COBMECTHBIX JEUCTBHH C yd4EéTOM OOMIUX
WHTEPECOB U BO3MOXKHOCTEH KaXI0r0 YjcHa KOJUICKTHBA,



NpUHUMATh LETM  COBMECTHOW  JAESATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JCUCTBUS MO €€ JIOCTHUKEHUIO. COCTaBISATh IUIAaH JACHCTBUH,
pacnpenensiTh poiu ¢ YY4ETOM MHEHHUHM Y4YaCTHUKOB, OOCYXJAaTh pPE3YJbTaThl
COBMECTHOM paboTHI,

OLICHMBAaTh KayeCTBO CBOEr0 BKJAJla U KaXJIOro yYacTHHKAa KOMaHIbl B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBbIE MPOEKThI, OLEHUBATh HJAEU C TO3UIMH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISTh TMO3UTUBHOE CTPATErMUYECKOE TOBEACHUE B PA3IMYHBIX
CUTYallUAX, IPOSBIIATH TBOPUECTBO U BOOOpaKEeHNE, ObITh MHUIIUATUBHBIM.

OBiajeHre YHUBEPCATBLHBIMH PeryJSTHBHBIMHU e HCTBUSAMM

1) camoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHMS [UIsl BBIABICHUA NpoOJieM U UX
pelieHns B )KM3HEHHBIX U YU€OHBIX CUTYyaIUsX;

BBHIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU I1IeJIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHUSAX M MOCTYIKAaX MO OTHOIIEHUIO K KUBOM MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOATENLHO OCYIIECTBISATh MO3HABATEIbHYIO NI€ATEIbHOCTD, BBISABIATDH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a7a4l B 00pa3oBaTeIbHON
JESATEIbHOCTH U KU3HEHHBIX CUTYaIUX;

CaMOCTOSITETILHO  COCTaBJIATh IUIAH pEIICHUS MpoOJieMbl €  YYETOM
MMEIOILKUXCS] PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTECHUN;

JaBaTh OLIEHKY HOBBIM CUTYaIIUsIM;

paclMpATh paMKH Y4eOHOro MpeiMeTa Ha OCHOBE JIMYHBIX MPEANIOYTEHUH;

JiesiaTh OCO3HAHHBINA BBIOOp, apryMEHTHUPOBATH €ro, OpaThb OTBETCTBEHHOCTh
3a pelieHue;

OLICHUBATh MPUOOPETEHHBIHN OIIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO MIMPOKOH SPYAULINH B
pa3HbIX 00JIACTAX 3HAHUN, TOCTOSHHO TMOBBIIATH CBOM OOpa3oBaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsiIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YIbTATOB IIEJISIM,

BJIAJE€Th HABBIKAMM  TIO3HABaTEIbHOM  pedieKCMH  Kak  OCO3HaHMS
COBEpILIAEMbIX JEHCTBUA U MBICIHUTENbHBIX MPOLECCOB, HUX pPE3yIbTaTOB M
OCHOBAaHM, MCHOJb30BaTh MPUEMBI PEIIEKCUU IS OLUEHKH CUTYyalluH, BbIOOpa
BEPHOT'0 pELICHUS;

YMETh OIICHUBaTh PUCKH M CBOEBPEMEHHO NPUHUMATh PEIICHHUS O UX
CHU)KEHHUIO;



MPUHUMATh MOTHBBI M AapryMEHTbl JAPYIUX IpPH AaHAJIU3E PE3YIbTAaTOB
NEeSATENIbHOCTH;

3) npuHsTHE CE0ST M IPYTUX:

MpPUHUMATh ceOsl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA,

MIPUHUMATh MOTHBBI M AapryMEHTBl JAPYTUX IpPH AaHAIN3E PE3YIbTATOB
NEATENIbHOCTH;

MpU3HABATh CBOE MPAaBO U MPABO APYIHX HA OMIHOKH,

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3ULIUU JPYTOro YeI0BeKa.

HPEAMETHBIE PE3YJIbTATBI

[IpenmeTHBIE pE3yNbTaThl OCBOCHUS COJEP)KaHUS YYEOHOro MpeameTa
«buonorusi» Ha yrayOnEHHOM YpOBHE OpPHEHTHPOBaHbI Ha oOecreueHue
npopuiabHOro  oOyueHus  oOywarommxcss  Owomormr. OHHM  BKIIIOYAIOT:
cnenuuyeckue sl OMOJIOTUM HAYYHbIE 3HAHUS, YMEHUS U CIIOCOObI JEHCTBUM 1O
OCBOCHHIO, UHTEPIPETALMH U MPEeoOpa30BaHUIO 3HAHUM, BUJBI JAEATEIBHOCTH IO
MOJIYYEHHUIO HOBBIX 3HAHUU U MX MPUMEHEHUIO B Pa3JIMUHbIX YYEOHBIX, a TaKkKe B
peaNbHBIX XKU3HEHHBIX cuTyauusx. [IpenmerHsie pe3ynbTarTsl MPEACTABIEHBI 110
roJiaM U3y4eHHUsI.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUS ydyeOHOro mpeamera «buonorus» B 10
Kacce 0JKHbI OTPAXKAaTh:

chOpMHUPOBAHHOCTh 3HAHUH O MECT€ U pOJM OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHUHU €CTECTBEHHO-HAYYHON KApTUHBI MHUpA, B
MO3HAHWU  3aKOHOB TPHUPOABI W  pEUIeHMH  TpodJieM  palMoOHAIBLHOTO
MPUPOAOIIONIB30BAHUSA, O BKJIAJIE POCCUMCKUX U 3apyOekKHBbIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIAJICHUE CHUCTEeMOW OHOJIOTMUECKMX 3HAHUM, KOTOpas  BKJIIOYAeT:
OCHOBOIIOJIATAIOIIAE OHMOJIOTUYECKHE TEPMUHBI M TOHATUS (KU3HB, KIIETKA,
OopraHusM, MeTaboiu3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIPOU3BEICHUE,
HACJICJICTBEHHOCTh, M3MCHYUBOCTh, POCT M pPa3BHUTHE), OUOJOTHYECKUE TCOPHH
(xnetounas teopus T. llIBanna, M. IlIneiinena, P. BupxoBa, xpoMocoMHas Teopust
HacnenctBeHHocT T. Moprana), ydenus (H. VM. BaBunoBa — o ueHTpax
MHOTOOOpa3usi M  MPOUCXOXKACHUS  KYJIBTYpHBIX  PAcTCHHUH),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB NEPBOrO MOKOJEHUS, PACILEIJICHUS, YUCTOThI TaMerT,
HE3aBUCHUMOro Hacienosanus [. Menzaens, TOMOJIOTHYECKUX PSIAOB B
HacJICICTBEHHOM N3MEHUYMBOCTH H. . Baswuiosa), MPUHLIUITBI
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMHM METOJAMM HAYyYHOI'O II03HAHUSA, WCIOJIb3YyEMBIX B
OMOJIOTUYECKUX HCCICIOBAHMIX JKUBBIX OOBCKTOB (OMHCaHUE, W3MEpPEHHE,
HAOJI0/ICHHUE, SKCIIEPUMEHT);



YMCHHE BBIJICTATh CYIISCTBCHHBIC MTPU3HAKK. BUPYCOB, KIETOK MPOKAPUOT M
DYKapHOT, OJHOKJCTOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, B TOM YHCIIC
OakTepwuii, rpruOOB, PaCTCHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB M CHCTEM
OpraHOB pACTECHWM, >KUBOTHBIX, YEJOBEKa, IPOIECCOB IKU3HEACITEIBHOCTH,
MPOTEKAIONINX B OPTaHM3Max PacTCHHH, )KUBOTHBIX M YEJIOBEKa, OMOJIOTHUSCKHX
IpoIeccoB: oOMeHa BemiecTB (MeTabou3M), MPEBpAIICHUS] SHEPTHH, OPOKCHHS,
aBTOTPO(HOTO U reTepoTPOPHOTO TUIOB MUTAHUS, (OTOCHHTE3a U XCMOCHHTE3a,
MHUTO3a, Mel03a, TaMeTOTreHe3a, YMOPHUOTeHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
pasMHOKEHUS,  MHIUBUAYAJIBHOTO  pa3BUTHS  opraHm3ma  (OHTOreHesa),
B3aMMOJICHCTBHSI T€HOB, TE€TEPO3UCa, HCKYCCTBEHHOTO O0TOODA;

YMCHHE YCTaHABJIWBATh B3aMMOCBSI3H MEXIy OpPTraHOMJAMU KJICTKA M HX
GYHKIUSIMH, CTPOCHHEM KJICTOK pa3HBIX TKaHEW M WX QYHKIUIMH, MEXKIY
opraHaMd W CHCTEMaM{ OpPraHOB Yy pacCTEHWH, >XKMBOTHBIX M YEJIOBEKa M HX
GYHKIUSIMH, MEXIy CUCTEMaMH OPTaHOB M WX (QYHKIUAMH, MEXAY 3Taramu
oOMeHa BEIIeCTB, dTallaMU KJIETOYHOTO IMKJIa Y KU3HCHHBIX ITUKIIOB OPTaHU3MOB,
sTanamMu 3MOPHOHAIIBHOTO Pa3BUTHS, TEHOTHUIOM W (DEHOTUIIOM, (EHOTHIIOM H
(dbakTopamu cpeJibl OOUTaHUS;

YMEHHUE BBISIBJISITH OTIMYUTEIBHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIC
pacTeHUH, )KUBOTHBIX U YEJIOBEKa,

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE apPTyYMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JIJIsl J0Ka3aTeIbCTBA POJACTBA OPTaHM3MOB pPa3HBIX
CHUCTEMATUYECKUX TPYIIIT;

YMEHHE pelIaTh OMOJIOTHYCCKUE 3a/1aUH, BBISABIIATH PUUYNHHO-CIICICTBEHHBIC
CBSI3M MY UCCIICTYEMBbIMH OHOJIOTHICCKUMH MPOIIECCAMU U SIBICHUSMH, JEIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHHM TOJYYCHHBIX PE3YJIbTaTOB,;

YMECHHUE BBINIONHATH JITA0OPATOPHBIE M TPAKTUYECKHUE pPabOThI, COOJIIOIATH
npaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOPaTOPHBIM 000PYIOBAHUEM,

YMEHHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh HUX OKCICPUMCHTAIbLHBIMU
cpenctBamu, GOPMYJIHpPYS IElIb HCCICIOBAaHUS, aHAIW3HPOBATH IOJTyYCHHBIC
PE3YJIBTATHI U JICJIaTh BEIBOJIBI;

YMEHHE y4YacTBOBATh B Y4eOHO-MCCIIENOBATENbCKONH paboTe 1o OMOJIOTHH,
DKOJIOTUM W MEIUIIMHE, MPOBOJAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIICCTB, H
nyOJMYHO  TPEJCTaBIATH  TOJYYCHHBIC  PE3yJbTaThl HAa  YYCHHYCCKHUX

KOH(epeHIusX;
YMEHHE OLEHUBATh JTUYECKHUE AaCHEKThl COBPEMEHHBIX HCCIEAOBAHUN B
obysiactTi  OWoJOTMM ¥ MEIUIMHBI  (KJIOHMpPOBAaHHE,  UCKYCCTBEHHOE

OIUIOZIOTBOPCHHE, HAINPABJIICHHOEC M3MCHEHHWE I€HOMAa M CO3JIaHHE TPAHCTCHHBIX
OpPraHU3MOB);



YMEHHE OCYUIECTBJISTh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaIbHOM
JEeSTEIHHOCTH B 00JIacTU OWOJIOTHH, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO34MCTBA, MUIIEBON MPOMBIIIIEHHOCTH, YTIyOasTh MO3HABATEIbHBIN
WHTEpEC, HAIlpaBJICHHBI HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLIEH npodeccun u
MPOJOJDKEHHE OHUOJOTMYECKOTOo O00pa3oBaHMs B  OpraHU3AIMSAX CPEIHETO
po(ecCHOHATBLHOTO U BBICIIETO 00pa30BaHUS.

[IpenMeTHbIe pe3ysbTaThl OCBOEHUSA yueOHOro mpenmera «buonorus» B 11
Kjlacce NOJKHbI OTPaXKaTh:

chOpMHUPOBAHHOCTh 3HAHUH O MeECT€ U pOJM OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHHUU COBPEMEHHON €CTECTBEHHO-HAYUYHOM
KapTHUHBl MHUpa, B MO3HAHMM 3aKOHOB IMPUPOABl M PEIIEHUH SKOJOTHYECKHUX
npoOjeM 4YeloBEeYecTBa, a TakKe B PEHIeHHMH BOIPOCOB PAlMOHAIBHOTO
MPUPOAOIIONIB30BaHUsSA, U B (POPMHUPOBAHUU IIEHHOCTHOI'O OTHOILIEHUS K MPUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJAJE€ POCCUMCKUX U 3apyOeKHBIX YUEHBIX-OHOJIOTOB B
pa3BuTHE OUOJIOTHH,

YMEHHE BIIAJETh CHUCTEMOW OHOJOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET
ONpEJeNICHUs] M TOHUMAHWE CYIIHOCTH OCHOBOIOJIAralomuXx OHUOJIOTHYECKUX
TEPMUHOB W MOHATHH (BHI, SKOocHcTeMa, Ouocdepa), OHOIOTMYSCKHE TCOPHH
(3BomtoninonHas Teopust Y. JlapBuHA, CHHTETHYECKAs] TEOPHUS SBOJIOLNM), YUCHUS
(A. H. CesepuioBa — 0 nyTax u HanpapieHusx 3Bomonuu, B.M. Bepnaackoro — o
ouocdepe), 3akonbl (reHermueckoro paBHoBecus Jx. Xapau u B. BaiinOepra,
3apozpiieBoro cxoxacrtsa K. M. bspa), mpaBuna (Munumyma [O. JIuOuxa,
DKOJIOTHUECKOW THpPaMUIbl dHEpPruu), TUmoTe3bl (rumore3a «mmpa PHK» V.
['unbepra);

YMEHHE  BJIAJETh  OCHOBHBIMM  METOJAaMHM  HAy4YHOrO0  TO3HAHMI,
UCIIOJIb3yEMbIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSAX )KUBBIX 00BEKTOB M SKOCUCTEM
(ommcaHue, U3MEpEeHWE, HAOIOJCHUE, SKCIIEPUMEHT), CIIOCOOAMHU BBISBICHHS WU
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUH B IPUPOJIE;

YMEHHE BBIJCIATh CYIIECTBEHHbIE TNPU3HAKUA. BUJOB, OHOTEOIEHO30B,
HPKOCUCTEM U Ouochepsl, CTAOWIM3UPYIOIIEro, ABWXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOT O ot0opa, aJJIONAaTPUYECKOTO " CUMITATPUYECKOTO
BUJI000pa30BaHus, BIAUSHUS JBHXKYIIUX CHUJI SBOJIIOIMU HA T€HO(OH] MOIMYJISIIUH,
MPUCTIOCOOJICHHOCTH OPraHUW3MOB K cpefie 0OMTaHus, YepeAoBaHUsl HAINpaBICHUN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U IMOTOKA SHEPTUU B DKOCUCTEMAX;

YMEHHE YyCTaHABIMBAaTh B3aWMOCBS3M MEXIYy MPOLECCAMH HBOJIOLNH,
IBWKYUIUMU CHUJIAMH AHTPOIIOr€HE3a, KOMIIOHEHTAMH PA3JIUYHBIX JSKOCUCTEM U
MPUCTIOCOOJICHUSAMH K HUM OPraHU3MOB;

YMEHUE  BBIABJIATH  OTJIMYUTENIbHBIE  TNPU3HAKK  JKUBBIX  CHUCTEM,
MPUCIIOCOOJIGHHOCTh BUJIOB K cpele oOWTaHWs, aOMOTUYECKUX U OHMOTHYECKUX



KOMIIOHGHTOB ~ DKOCHCTEM, B3aUMOCBS3€i  OpraHM3MOB B  COOOIIecTBaXx,
AHTPOIIOTCHHBIX M3MEHEHUH B SKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIUE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO ¥ CHMBOJIUKY JUIsl TOKA3aTEJIbCTBA POACTBA OPTaHW3MOB Pa3HBIX
CHUCTEMATUYCCKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpebl OOUTaHUs, CIMHCTBA
YeIIOBEUYECKHX pac, HEOOXOAMMOCTH COXpaHEHHs] MHOTooOpas3wsi BHIOB U
HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHUS MIPUPOJIBI M YEIOBEYCCTBA;

YMEHHE peliaTh OMOJIOTHYECKUE 3a/1a4H, BBISBIIATH PUUYNHHO-CIICICTBEHHBIC
CBSI3M MY UCCIICTYEMBIMH OMOJIOTHYCCKUMH MPOIIECCAaMU U SIBIICHUSMH, JIEIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHHM TIOJYUYCHHBIX PE3YJIbTaTOB,;

yYMEHHE BBIMOJHATh JIA0OpaTOpHBIE W TPAKTHUECKHE pabOThI, COONIONATH
npaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOPaTOPHBIM 000PYI0OBAHUEM,

YMCHHE BBIJBUTATh THIIOTE3bl, NPOBEPATh HMX IKCICPUMEHTATHHBIMU
cpencTBamu, GOpMyIUpYs 1edb WCCIEIOBAHHS, AaHATU3UPOBATH IOJYYCHHBIC
PE3yJBTATHI U JICNIaTh BHIBOIBI;

yMEHHE yYacTBOBAaTh B y4E€OHO-UCCIEI0BATENbCKON paboTe Mo OHoJIoruw,
DKOJIOTUM W MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIINECTB, U
nyOJUYHO  TPEJCTaBIATH  TOJYYCHHBIC  PE3yJbTaThl Ha  YYCHHYECKHUX
KOH(epeHIusX;

YMEHHE OIICHUBATh THIIOTE3bl M TEOPUHU O TIPOUCXOXKIACHUM KU3HH, YCIIOBEKa
¥ YEJOBEYECKUX pac, O MPUYMHAX, MOCIEJCTBUSAX M CIIOCO0AX MPEeIOTBPALICHUS
r100aIbHBIX U3MEHEHHH B Onocdepe;

yMEHHE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp OyAylle mpodeccruoHaTbHON
JCATENBHOCTH B 00IACTH OMOJIOTHH, SKOJIOTHH, TPUPOIAOIIOIL30BaHNS, MECIHIIHHEI,
OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBIIINICHHOCTH, YTJyOJSATh TO03HABATEIbHBI HWHTEPEC, HAMpaBJICHHBIA Ha
OCO3HAaHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmn H  TPOJOIDKEHUE
Ouosornueckoro 006pa3oBaHUsl B OPTaHU3AIMIX CPEAHEr0 MPOPECCHOHATBHOTO H
BBICIIIETO 00pa30BaHUS.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne | HammenoBa | [IporpamMmmHoe conepikanmne OcHoBHbIe BUABI AesiTesIbHOCTH | esiTenbHOcTh yuuTenasi | LHOP u 0P
/i HHE TeM o0yJarommxcst ¢ ydyeroM padodeii
y4yeOHOro NpPOrpamMmsl
npeaMera BOCHUTAHUS
Tema «buoJiorust Kak HayKka»
11 buonorus CoBpemeHHas ouonorus — | PackpsiBaTh conepkanue | PopMupoOBaTh OI'AOY BO
KaK KOMIUICKCHass ~ Hayka. KpaTkas | TepMUHOB M TOHATHH. HaydHOE | MOHUMaHHepombuonory | «["ocyaapcTBEeHHBIH
KOMIUICKCHA | UCTOpUSL  pa3BUTUS  OHOJIOTHH. | MUPOBO33pEHHE, Hay4Has | HBOPMUPOBAHUHMICTETH | YHHBEPCHTET
1 Hayka u | buomormueckue HayKH U | KApTHHA MHpPA, HAYYHBIH METOJl, | YeCKOWKYIbTYPBUIMYHOC | MIPOCBELICHUS,
KaK  9acThb | U3y4aeMble ~ HMH  TNIpOOJIEMEBI. | THIIOTE3a, Teopus, Meronsl | T. OpueHtupoBath Ha | GI'BHY
COBPEMCHHO | DYHNaMCHTANBHBIC, IPUKIA/HEIC 1 | HCCIE0BAHMS. XapaKTepH30BaTh | COBPEMCHHYIO  CHCTEMY | (IHCTHTYT
ro o0IecTBa | IOUCKOBHIE Hay4HbIC | OMOJOTHIO KaK KOMILICKCHYIO | HAyYHBIX CoepRAHMA H
(1 gac) HCCIIeIOBAHUS B OMOJIOTHH. | HAyKy, €€ MECTO M pOJIb CPeIH | MpelCcTaBIeHHHOOOCHOB METOIOB
3HaueHue Ouosoruu B | IDYTUX  €CTECTBEHHBIX  HAayK. | HBIX OMOJOTHYECKUX
(dopmMupoBaHUH coBpeMeHHOH | OLeHNBATh BKJIA/ OTCYCCTBEHHBIX | 3aKOHOMEPHOCTSX, 06y1eHHs
€CTECTBEHHO-HAYYHONH  KAPTHHBI | YUEHBIX B pPasBUTHE OHMOJOTHH. | B3aUMOCBS3IX denoBeka | AMCEHH
mupa. Ilpodeccun, cBssanHble ¢ | ONEHUBATE POJb OHOJIOTHMYECKHX | C MIPUPOTHON u | B.C. Jlenmesa», 000
Ouonorueil. 3HaueHne OUOJIOTHU B | OTKPBITHH W HCCIEIOBaHWI B | COLHAIbHOM Cpeoi. «DH3HKOH Jlab»,
HPAKTHYECKOH JIeSITSNILHOCTH | pa3BUTHH HAyKH W NpakTHyeckoi | [I[puBMBaTh MOHMMaHHE 000
YeJoBeKa. MEIUIMHE, CEJBCKOM | IeITeIbHOCTH mrofeit. | ponu Guonornueckoii | “<CBEPOBPASOBAH
XO3SIHCTBE, npoMbInuieHHOCTH, | [lepednciste npodeccun, | HaykKu B HOPMUPOBAHUH UE»
oxpaHe Mpupoibl. JleMOHCTpamuwu | CBSI3aHHBIE €  COBPEMCHHOH | HAyYHOrOMHPOBO33PEHHU
IlopTpersr: Apwucrotens, | ouonorueit. [IpuBouTE IpUMeEpH! | 5
Teodppacr, K. Jlummeit, K.b. | mpakrudeckoro wmcronbs3oBanus | IlejeBble OPHEHTHPHI:
Jlamapk, Y. Japsus, Y. I'apseii, I'. | noctuxennit OHOIOTHH B | HEHHOCTH HAY4HOT' 0
Menpens, B.M. Bepranckuii, W.I1. | Mmenunuse, cenbCcKOM XO3SCTBE, | mo3HAHUS

ITaBnos, M.U. Meunukos, H.HU.
Baswios, H.B. Tumodees-
Pecosckuii, [I. Yorcon, ®@. Kpuk,
J.K. Bensie. Tabaumpl U CXEMBI:

MIPOMBIIIICHHOCTH |
TIPHPOJIBI

oXpaHe
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«CBs3p  Ouonoruu c JIpyruMu
HayKaMu», «Cucrema
OHMOJIOTMYECKUX HAYK»

2. Tema «’KuBble CHCTEMbI U MX H3YYEHHE»

2.1 Kuseie Kusble cucrembl kak mnpeamer | PackpbiBaTh conepkanue | PopMupoBaTh OI'AOY BO
CHCTeMbl U | u3ydeHUst Ouonornu. CBOWCTBA | TSPMUHOB W IIOHATHI: JKHMBas | OTHOIIEHHE K Ouonoruu | «['ocyqapCTBEHHBII
HUX CBOMCTBA | KHUBBIX CHCTEM: €IMHCTBO | CUCTEMa, D3JIEMEHT, IOACHCTEMA, | KaK K BaXKHOW | YHUBEPCUTET
(1 gac) XUMHYECKOTO COCTaBa, | CTPYKTYpa; OTKPBITOCTb, BBICOKAsl | COCTABIISIONIEH HAyKH U | IPOCBELLEHHUSY,

IHACKPETHOCTb M LEJIOCTHOCTD, | YIOPSAOYEHHOCTD, KynbTyphL,roprocts  3a | ®I'BHY
CIIOXHOCTb U YIIOPSIOYEHHOCTH | YIIPABIIEMOCTh, HEPapXW4YHOCTh. | BKJIaA  poccuiickux # | «HCTHTYT
CTPYKTYPBI, OTKPBITOCTD, | XapaKTepu3oBaTh CTPYKTYpY M | COBETCKHX YY€HBIX B | COAEpXaHUS U
caMOOpraHu3alus, CBOIiCTBa JKUBBIX CHCTEM, | pa3BUTHEMHUPOBOHOUOIIO | METOJIOB
CaMOBOCIPOH3BE/ICHUE, OTJINYMSI XMMHYECKOTO COCTaBa | THUYECKOMHAYKH. 00y4eHus
pa3pa)kuMOCTh,  M3MEHYUBOCTb, | OOBEKTOB HBOW U HexuBoi | LlesieBble OpPHEHTHPBI: | UMEHU
pocT u paszBuTue. JIeMOHCTpanuu | IPUPOJB,  OOMMHA  IPUHIMI | IATPHOTHYECKOE B.C. JlegueBa», OOO
Tabmuupr 1 cxembl: «OCHOBHBIC | KIICTOYHON OpraHM3alMy JKUBBIX | BOCIIMTAHUE «DPU3UKOH JIa6»,
MIPU3HAKH JKU3HU», | cucteM. CpaBHUBaTh OOMEHHBIC 000
«buonorunueckue CUCTEMBI», | IPOLIECChl B HEXXUBOW W IKHUBOU «CBEPOBPA30BAH
«CBoiicTBa )XKHBOI MaTepuu» NIPUPOJIE;  PACKPBIBATh  CMBICI UE»

peakuuit MeTabosM3Ma.

OOBICHATD MeXaHU3MBbI

CaMOpEryJIsSILIuM JKUBBIX CHUCTEM

pa3MYHOTO MEPapXUIecKoTo

YpOBHSI, PacKpbIBaTh CyTh

MPUHIMIIOB  TIOJIOKUTENIBHOH U

OTpHULIATEILHONH OOpaTHOW CBS3M.

AHanm3upoBarb CBOMCTBa

CaMOBOCIIPOU3BE/IEHHs, pOCTa U

pPa3BHUTHS OPTaHU3MOB

2.2 YpOBHeBaﬂ ypOBHI/I OpraHu3anuu JKUBBIX PaCKprBaTL coAcpKaHue Bblpa)KaTb dI'AOY BO
OpTaHM3alvs | cpcTeM: MOJIEKYIAPHBIi, | TCPMHHOB H MOHATHHA: 0OMEH MTO3HaBaTEIbLHbIC «["ocymapcTBeHHBII
JKHBBIX KICTOUHbII, TKAHEBBIH, | BEIIECTB U  MpeBpAICHHE HWHTEPECHI B Pa3HBIX YHHBEPCHUTET
CHUCTEM QpraHylgMeHHLn‘/'I, MOIYJIAIMOHHO- OHEPTUH, Hp?ILMeTHLIX obmacTax ¢ MPOCBCLICHUSI»,

(1 wac) BHJIOBOIA, SKOCHCTEMHBIH | CAMOBOCTIPOM3BENEHHE, yaeToM OI'BHY
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(6uoreorieHOTHYECKNIT),
ounochepHsbIil. [Iponeccer,
MIPOHCXOSIIIHE B JKHUBBIX

cucremax. OCHOBHbIE MNpPU3HAKU
xkuBoro. JKusHp bopma
cymecTBoBaHus Marepun. Hayku,
H3y4arolue >KUBbIE CHCTEMBI Ha
pa3HBIX YPOBHSX OpraHu3aluu.
N3zyuenune MKMBBIX CHUCTEM.
Mertoznbl OMONOTHYECKO HAyKH.

Kak

Ha6mronenwue, H3MEpeHHE,
9KCIIEPUMEHT,  CHCTeMaTH3alus,
MeTaaHaJM3. [onsTue 0
3aBUCUMOM M HE3aBHCUMOM
TIEPEMEHHOH. IInanupoBanue
skcriepuMenTa. [locraHoBka
npoepka  rumore3.  Hynesas
runote3a. [lonstue BHIOOPKHU U ee
JOCTOBEPHOCTb. Pa36poc B
Ouonornueckux JaHHbix. OLeHKa
JOCTOBEPHOCTH MOJTYYCHHBIX
pe3ynbTaToB. [Ipruamnab!
HCKaKCHUSA pe3yIbpTaToB
9KCIICPHMEHTA. IonsTHe
CTaTUCTUYECKOTO TecTa.
Jemvonctpanmun ~ Tabmuupsl  u
CXeMbl. «YPOBHH OpraHu3aliH
XHUBOU Tpupons», «CTpoeHne
JKMBOTHOW  KieTku»,  «TkaHu

JKUBOTHBIX», «CHCTEeMBI OpPraHOB
YeJI0BEYECKOT0 OpraHu3Ma»,
«buoreoreHos», «buocdepa»,

caMOperyJsIus,
JKU3HB, Hay4HBII
Hay4yHBI MeToA, mpoObiema,
TUNOTE3a, TEOpHs, IPABUIIO,
3akoH. [lepeuncnare npusHaku
JKUBOTO. XapakTepu30oBaTh
OCHOBHBIE YPOBHU
OpraHU3aLuM XUBBIX CUCTEM U
METObI OUOIOTHIECKUX
HMCCJIEIOBAHUI. OnuceIBaTh
O0COOEHHOCTH,  XapaKTepHbIC
It Ka)KJJOT0 YPOBHS
OpraHu3aLuu JKHBOTO.
HasbiBaTh Hayku, u3ydaromue
JKUBBIE CHCTEMbl HAa pa3HbIX
YPOBHSAX OpraHu3aluH.
CpaBHuBaTh Mexay co00i
JKHUBBIE  CHUCTEMBl  Pa3HBIX
YpOBHEil OpraHU3alul u
MIPOUCXOAsIINE B HHUX
npouecchl. [loka3piBaTh potb
THUIIOTE3 u Teopuit B
(OPMHUPOBAHNH ECTECTBCHHO-
Hay4HOH KapTHHBEI MHpa

pasBuTue,
¢axr,

HH/IUBUIyaJIbHBIX
HHTEPECOB,
CIIOCOOHOCTEH,
JOCTHKEHUH.
BhISBIATBUXAPAaKTEPU30B
aThCYLIECTBCHHBICTIPH3H
aKHOHMOJIOTHYECKUX00BEK
TOB(SIBIICHHI).
‘VcranaBiuBaTh
CyIIECTBEHHBIA MTPU3HAK
KJaccuduKanuu
OHOJIOrMYECKHX
00BEKTOB (SBJICHHUIA,
[POLIECCOB), OCHOBAHUSI
TSt
00001IeHUANCPABHEHHS,
KPUTEPUHUIIPOBOIUMOr0a
Hanuza. PopMUpOBaTh
YMEHHE BBISIBISITh
JeUIUTB HHPOPMALIUH,
aHHBIX, HEOOXOAMMBIX
JUTSIPELICHUS
MMOCTaBJICHHOW 3aJIa4H.
LleneBble OPUEHTHPBI:
IEHHOCTH HAYYHOI'0
MO3HAHHS
DopmupoBaTh
OTHOIIEHUE K OMOJIOTUH
KakK K B&KHOM
COCTaBJISIIOIIEH HAYKH U
KYJBTYPBLITOPJOCTb 32
BKJIaJI POCCUICKUX 1
COBETCKHX YYEHBIX B
Ppa3BUTHEMUPOBOHONOIIO

«MHCcTUTYT
COJICpIKAHHS 1
METOJIOB

o0y4eHust

MMEHHU

B.C. JlenneBa», OO0
«DUBUKOH JTab»,
000
«CBEPOBPA30OBAH
HE»

48




DdenepanpHaspadovasIporpaMma

«Meronpl  M3y4eHMs ~ JKUBOH TMYECKOMHAYKH.
MIPUPOIBI». O6opynoBaHue: LlesieBbIe OpPHEHTHPDI:
nabopaTopHOE 000pyJOBaHUE JUIS NaTPUOTHYECKOE
MIPOBEIICHUS HaOIIOIEHHIH, BOCIIMTaHUE
HU3MEpEeHUH, OKCIIEpUMEHTOB.

IIpakTnueckas paboTta

«Mcnone3oBaHue Ppa3u4HBIX

METOZOB TPH H3YyUCHUH IKUBBIX

CHCTEMY.

3. Tema «buosI0THs KJIETKH»

31 Hcropus Knerka - cTpykTypHo | PackpbiBath  conepikaHue BousiBnate  npuunHHO- | PI'AOY BO
OTKPBITHS W | YHKIIMOHAJIbHAS €MHUIA | TEPMUHOB M  TOHATHIA: CJICIICTBEHHBIE CBSI3U NpH | «['0CynapCTBEHHBIH
U3y4YEeHUs xuBoro.  Mcropus — OTKPBITHSA | gierka, OpraHeIsL, N3yYCHUH YHUBEPCUTET
KJICTKH. kierku.  PaGoter P. I'yka, A.| sykappors;, mpoxapuoTs, OGHONIOrNYECKMX SBJIEHHUH | IPOCBELICHU,
Knerounas Jlesenryka. Knerounast teopus (T. BHPYCBI, LHTOTOTHS u npoueccos. | ®I'BHY
Teopus [IBann, M. IneiineH, P. Bupxos). (kreToumas GuoorHs), CaMOoCTOSTENEHO «AHCTHTYT
(1 gac) OcHOBHBIE 3 TONIOKEHUA | o g TeopHL. BBIOHMpATH cnoco? COMepIKAHHA U

COBPEMEHHOH KJICTOYHOU TEOpHH. pelieHus y4eOHol
Hemoncrparun [oprpetst: P. I'yk, XapaxTepusosate OHoJIOTHYeCKO3a1aum MeTosoB
A. Jleseuryk, T. IlIBanH, M. OCHOBHBIC STallbl pasBUTH (CcpaBHUBaTHHECKOJIBKOB 06y4eHms
Ilneiinen, P. Bupxos, K.M. Bop. | UHMTOJOIMA KaK HayK1 H €€ apuaHToB HMCHH
O6opynoBaHue: cBeToBoi | OGOPMIICHHE B KICTOYHYIO pelIeHus,BEIONpaTh B.C. Jlenuesa», OO0
MHKPOCKOTI; MHKporpenaparesl | Ouonoruo.  IlokasbiBath HanGonee moaxomwii ¢ | «PHMKOH Jla6»,
pacTHTENbHBIX,  JKMBOTHBIX U | BKJIAJ YYEHBIX-OHOJIOrOB B yuérom camocrostensto | O00
OaKkTepUaIbHBIX KIETOK H3y4eHUE KJIETOYHOTO BBIIEJICHHBIX «CBEPOBPA3OBAH
CTPOEHHUS OPraHUu3MOB. KPHUTEPHEB). HE»
IlepeuncnsaiTh  OCHOBHBIC IleseBbIe OpHEHTHPBI
OJIOKEHUST KJIETOYHOM UEHHOCTH Hay4Horo
TEOPHH, OOBSICHATH €€ POJIb MO3HAHUH
B (dhopmMupoBaHUU

€CTECTBEHHO-HAY4HOH
KapTuHbl Mupa. [IpuBoauTh
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JOKa3aTeIbCTBA  POJCTBA
OpraHU3MOB c
HCIOJB30BaHUEM
TI0JIOXKEHU N KJIETOYHOH
TEOpUH
3.2 Mertonpt Metost MOJIEKYJISIPHO u | PackpriBatp conepxkanue | @opmuposate  ymenue | DI'AOY BO
MOJIEKYJISIPH | KJIIETOYHOH OHMOJIOTHHU: | TEPMUHOB u MOHSTHUH: | lenaTh BBIBOJIBI ¢ | «'ocynapcTBeHHBIH
ol U | MHKpOCKONHUs,  Xpomartorpadus, | MUKpOCKOIIUPOBAHUE, UCIIOJIb30BAHUEMCIYKT | YHUBEPCUTET
KICTOYHOH | 3NeKkTpodope3, METOJ MEUCHBIX | IPUTOTOBICHHE Cpe30B, | HBHBIXUMHIYKTUBHBIXYM | IPOCBEIICHUSY,
6uosoruu aTOMOB, muddepennuansaoe | quddepeHnnansHoe 03aKII0YeHUH, yMo3aKkmo | GI'BHY
(1 gac) HEeHTpU(YTUPOBAHHUE, OKpaluBaHHe, Xpomarorpadus, | Y4eHHHIoaHAIOTuu,hopM «MHCTHTYT
KyJIbTUBHPOBAHHE KJIETOK. | 37eKTpoope3, METOA MEUYEHBIX | yIUPOBATHIUIOTE3hI0B3A COMepKAHNS H
Jemoncrpauuu Tabnuupl U cXeMbl: | aTOMOB, HEeHTpU(YTHpOBaHHE, | HIMOCBS3SX. METOOB
«CBeroBoit MHKPOCKOII», | METOJ]  KyIbTyphl KkiIeTok MU | LlesieBble OpHEHTHPBI:
«ONEeKTPOHHBIH MHKPOCKOIT», | TKaHEH, METO[ PEeKOMOMHAHTHEIX | 9KOJIOTHYECKOe 06ydcHus
«Ucropust  pasputus  Mertonos | JJHK. XapakTepu3oBaTh | BOCMUTAHHE AMCHH
MHKpockoruu».  OOOpynoBaHHE: | OCHOBHEIE ~ METOJbI  U3ydeHHs | YBaxaTb pyn, | B-C. Jlennesa», 000
CBETOBOM MUKDPOCKOIL; | 5KMBOH  npupossl.  [OTOBHTH | pesymbratsr CBOETO :‘)%PSHKOH JlaG»,
MHKpOIpENaparsl PaCTUTEIBHBIX, | BPEMEHHBIE  MHKpOIPENapaTsl,
JKHBOTHBIX M OaKTEpHAIBHBIX | pacCMaTpUBaTh HX B CBETOBOH prz{av, TPV APYHEE | (CBEPOBPA3OBAH
JIFOICH. UE»

KJIeTOK. MeTo/ibl MOJIEKYIISIPHON U
KJIETOUHOH
MHUKPOCKOIIHNS,

OHOJIOTHH:
xpomaTtorpadus,
aNeKTpodope3, METOA MEUCHBIX
aTOMOB, nmuddepeHmansHOe
LeHTPU(YTHpOBaHHE,
KyJIbTHBHPOBAHHE KJIETOK.
Jemonctparmu Tabauibl U CXEMBI:
«CsertoBoit MHKPOCKOIT»,
«ONEeKTPOHHBII MHKPOCKOIT»,
«Hctopust  pa3BUTHSL  METOJOB
Mukpockormu».  OGopymoBaHue:
CBETOBOM MHKPOCKOTI;
MHKPOIPENaparhl  PACTUTEIBHBIX,

MHUKPOCKOII U [JCJIaThb ONHUCAHHUEC.
OOBACHATH U COOIIONATH MPaBHIIA
TEXHUKH MUKPOCKOTIHPOBAHHS

LeseBble OPUEHTUPDI:
TPY/10BO€ BOCITHTAHHE
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JKHUBOTHBIX U OaKTepUabHBIX
KiIeTok. IIpakTuueckas pabota
«M3yuyeHne MeTONOB KJIETOUHOMN
Oouonorun (xpomarorpaduwust,
anektpodopes,
muddepeHmansHOE
uentpudyruposanue, [TLIP)»

4. Tema «XHMHYECKAS OpraHu3anus KJIEeTKu»

4.1.

XUMHUCCKH
i cocTaB
KJIETKH.
Bona u
MUHEPATBHBI
€ BeIecTBa
(2 gaca)

XUMHUYECKHT ~ COCTaB  KIIETKH.
Maxkpo-, MHKPO- u
yIBTpaMUKpOdJIeMeHThI. Bona u ee
pPOJIb KaK pacTBOPHUTEINS, PearcHra,
yyacTue B CTPYKTYpUPOBaHHHU
KJICTKH, TEIUIOPETYISLHH.
MuHepanbHble BELIECTBA KIIETKH,
ux Ouosoruueckas posb. Polb
KaTHOHOB M AHHUOHOB B KIIETKE.

JemoHcTpaun Jlnarpammsl:
«Pacnipenenenue XUMHUUECKUX
JJIEMEHTOB B HEXHMBOW IpHUpOAE»,
«Pacnpenenenue XUMHYECKUX
JJIEMEHTOB B JKUBOH IIPUPOIE».
Tabmuist u CXEMBI:
«[leproauyeckas TabiuIa
XUMHUUYECKUX JJIEMEHTOBY,
«CTpoeHHE  MOJIEKYNIbl  BOJBI»,
«BemecTpa B cocTaBe
OpraHu3MOB»

PackpsiBaTh cozepKaHue
TEPMHHOB U MOHSTHIH: 3IEMEHTEHI-
OuoreHsl, MAUNOJb, BOJOPOAHAS
CBSI3b, rUApOHUIBHOCTS,
ruapo(hoOHOCTS, Typrop,
MHUHEpaJIbHbIE BEILIECTBA,
OydepHble CHUCTEMbI, AHHOHBI,
KaTHOHBI. Ilepeuncnsare
0CoOeHHOCTH XUMHYECKOTO
cocraBa  KieTku.  Paszmmuats
MaKpo-, MHKPO- u
YABTPaMHUKPOIJIEMEHTH,

BXOJIME B COCTaB XKUBOI'O U HX

poib B OpraHusme.
XapakTepu3oBaThb CTPOCHHE U
CBOMCTBa BOJBI, OOBSICHATH

MIPUYUHBL €€ OCOOBIX CBOWCTB H
¢yakyn B Kietke. IlokasbiBaTh
pojb KAaTMOHOB M aHHOHOB B

obecrieueHU I MPOLIECCOB
KHU3HENIEATETbHOCTU

(ocMoperyisys, co3JaHne
MeMOpaHHOTO MOTEHIHAaNA,
perymsiust  pabGoTel  OenKoB),
paboTel  OydepHBIX  CHCTEM.
YcranaBnuBaTh B3aHMOCBSI3b

OpueHTUpOBaThH Ha
HEOOXOAMMOCTh
MIPUMEHEHUS
OHMOJIOTHUECKUX 3HAHHH
npu
PeLICHNI3a1a4BO0IaCTH
OKpY’Karoliencpeapl.
LeaeBble
OpPMEHTHUPBI:
IK0JIOTHYeCcKoe
BOCIIMTAHUE.
YBaxaTtb TPYL,
CBOETO

ApYruX

pe3yNbTaThI
Tpynaa, Tpyha
JIIOAEH.
LleneBble OpHEHTHPHI:
TPY10BO€ BOCIIUTAHHE

OI'AOY BO
«"ocynapcTBeHHBIH
YHUBEPCUTET
MPOCBEILEHUS»,
OI'BHY

«HHCTHTYT
coiepXKaHuA U
METOJI0B

00yyeHus

HMEHH

B.C. Jlennesa», OO0
«Du3ukon JTab»,
000
«CBEPOBPA3OBAH
HE»
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CTpOEHHs u GbyHKIMU
HEOPTraHUYEeCKUX BEIIECTB KICTKH
4.2 Oprannueck | OpraHuueckue BemecTBa KiIeTKH. | PackpeiBaTb coliepskaHue | BoisaBisaTh u | ®rA0Y BO
ue BellecTsa | buonornueckue nonumepsl. benku. | TepMUHOB U MMOHATHIA: MOHOMEPBI, | XapaKTepU30BaTh «I"ocynapcTBeHHBII
KJIETKU — | AMHHOKHUCIIOTHBIH cOCTaB OENKOB. | MOJMMMEpbl, Oenok  (MPOTEHH), | CyLIECTBEHHbIC YHUBEPCUTET
6enku CTpyKTypbl 0€NKOBOM MOJEKYINBL. | MENTHI, aMMHOKUCJIOTA, | IPU3HAKU IPOCBELICHUA»,
(2 gaca) IlepBuunast  crpykrypa  Oenka, | menTHOHAs CBS3b, IOJMIENTH, | OMOJOTUYECKHX ®I'BHY
MeNTHAHAS  CBs3b.  BTOpWuHAas, | ICHATyparws, peHatyparys, | 00beKTOB(SBICHHI). «AHCTHTYT
TpeTU4Has, 4yeTBepTUUHas | II00ynsapHbele U (GuUOpMLIApHbIe | BEIABIATE  NPUYMHHO- COMepKAHMS H
CTPYKTYPBL. Jenarypanus. | 6enku, TIPHOHBL. | CIEACTBEHHEIE CBASH IIPH | /o
CaotictBa 6enkoB. Kimaccudukarnms | XapakrepuzoBath — O€lKH,  HX | H3yYCHHUH
OenmkoB. buonormdeckne GQYHKIMM | CTPYKTYpHYIO OpTaHH3alUi0 ¥ | GHOJOTMYECKUX SIBICHMIT o6y-erms
GenkoB. Ilpuonsl. JlemMoHcTpanuy | GpyHKIUK (cTpykTypHasi, | U POLECCOB. HAMEHH
Ioptper: JI. INonunr. Tabmunel u | SHEpreTHYECKas, curnanbHas, | Henessie opuentnpsr: | B.C. Jlemnesa», OO0
cxembl: «CTpoeHHE  MOJIEKYJbl | PEryasATOpHas, JBUTATENbHAS, | IEHHOCTH Hay4HOro | «PusukoH JIa6»,
6enka», «CTpyKTypbsl O€NIKOBOH | 3aIlUTHAs, (epMeHTaTHBHAS). | MO3HAHUS 000
MOJIEKYJIBI». OobopynoBanue: | Ha3piBaTh XMMHYECKHE OCHOBBI «CBEPOBPA3ZOBAH
XAMHYECKas nocyzna u | GopMupoBaHHS CTPYKTYp HE»
obopyznoBaHue. JlaGopatopHas | GenaxoBoil Monekysnbl. IIpuBoauth
pabota «OOHapyxeHHE OENKOB C | IPUMEPHI (UOPHILIAPHBIX,
TIOMOIIBIO Ka4eCTBEHHBIX | TJI00YIAPHBIX OEJIKOB.
peakuuin» BeinonnaTe KaueCTBEHHbIC
peakuuu Ha oOHapyXeHHe OEIKOB
B KJICTKE; OOBACHATH NOIydCHHbIE
Pe3yAbTaThI
4.3 Opranuueck | YriaeBombl. MoHnocaxapunsl, | PackpsiBaTh conepxxanue | DopMUpOBaTh yMEHUE OI'AOY BO
ue BELIeCTBa | AUCAXapHIbl, OJIUTOCaXapujbl M | TEPMUHOB M HOHATHUH: YIIeBOJbI, | AeJaTh BBIBOIBI C «CocynapcTBeHHBIN
KJIeTKU — | nonucaxapuapl.  OOWmMH  IJIaH | MOHOCAXapUIbl, JUCAaXapuibl, | UCIIOJIb30BAHUEMEAYKT | YHUBEPCUTET
YTJICBOABI CTPOCHUS M (HU3UKO-XHUMHYECKHE | OJINTOCAXapHIbl, IOJIHUCAXapHIbl, | HBHBIXUMHIYKTUBHBIXYM | IPOCBCIICHUSAY,
(1 gac) CBOWCTBa YIJIEBOJIOB. | IUIIOKO3a, pr003a, 1e30KCupr0o03a, | o3akimodyeHuit,ymo3akmo | ®I'BHY
buonornueckue (yHKIMHM | TaKTO3a, MalbTO3a, caxaposa, | ueHuinoanaisoruu,popm | «MHCTUTYT
YIJIEBOMIOB. JleMOHCTpauu | KpaXxmal, [NHKOTEeH, LEUII0NI03a. | yIUPOBAThIUIIOTE3bI0B3a | COACPIKAHUS U
Tabmumsr u cxemsl: «Ctpoenne | KimaccuduimpoBaTs yrieBoabl M0 | IMOCBSI3AX. METOJI0B
MOJIEKYJl YTJIEBOJO0B» CTpoeHHIO ¥ mepedncisith  ux | IlejieBble  opHeHTHPBI: | 00ydeHHs
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P. ®panxaun, @. Comrep, C.
Ipysunep. TaOmuusl U CXEMBI:
«HyxnennoBbIe KHCIIOTBI»,
«Crpoenne  mosekyiabl  ATO».
OobopynoBanue: XUMHUYECKast
nocyza U obopyznoBaHHue.
JlaboparopHas pabora
«HccnenoBanue HYKJIECUHOBBIX

KHCJIOT, BBIACICHHBIX M3 KIIETOK
Ppa3IMYHbIX OPraHU3MOB>»

IBOMHOI CIUpPATH JHK,
CEKBEHUPOBaHKE JIHK.
OnuceIBaTh MPOLECC PEIUIUKAUU
JHK B KieTke M Ha3bIBaTh €ro
OuoNIOrHYecKoe 3HAYCHHUE.
XapaxrepuzoBath pynkipu JHK.
Paznuuate cTpykTypy U QyHKIHMU
PHK. OnuceiBaTh rporecc
TPAHCKPHUIILIUH. CpaBHUBATh
HykienHoBsle kucnotsl (JIHK u
PHK). XapakTepu3oBaTh
0coOeHHOCTH CTPOCHUS u

¢ysxuun. IIpuBOIUTH NpUMEPH! | HEHHOCTH HAY4HOI'0 | IMEHU
pa3IUIHBIX YIJICBOJOB | MO3HAHUS B.C. Jleguesa», OO0
(MOHOCaXapHuIoB, AMCAXapHIOB, «Du3nkoH JTab»,
OJIUrOCaxapHuIoB, 000
MOJINCAXapHU/IOB) «CBEPOBPA3OBAH
HE»
Hyxkneunos | Hyxiennossle kucnotel. JIHK wu | PackpbiBath conepxanue | Dopmuposats ymenue ¢ | PI'AOY BO
pie kuciotTel. | PHK.  CTpoeHne HyKJICMHOBBIX | TEPMUHOB " MOHATHI: | yu€TOM IpeanoxeHHol | «['ocynapcTBeHHBIH
Crpoenue u | kucnor. Hykneorunsl. IIpuHnun | ne3okcupuOOHYKIEHHOBAs 6MOJIOTUYECKOH 3a1aUul | YHUBEPCUTET
finziaigi KOMIIJIEMEHTAPHOCTH. IIpaBuno | kucinora (OHK), | BBISBIATH MIPOCBEILEHUS»,
JHK, PHK, | Yaprapda. Crpykrypa [JAHK - | pubonykienHoBas KHCIJIOTa | 3aKOHOMEPHOCTH U ®T'BHY
AT® (3 | nBoitHas crimpais. | (PHK), HykineoTnna, HyKICO3HA, | MPOTHBOPEUHS B «AHCTHTYT
Jaca) MecToHaxoxaeHHEe U | a30TUCTbIe OCHOBAHUSA, aJEHUH, | PACCMAaTPUBAEMBIX COepRAHIA H
ouonormueckue ¢ynxknun JHK. | ryanus, LUTO3UH, TUMHUH, | (aKTax HHAOTIOACHUSAX, METOJI0B
Buner PHK. ®ynkmun PHK B | yparu, KOMIUIEMEHTapHbBIC | IpeajiaraTh KpUTEpUn
kierke.  CTpoeHHe  MOJEKYIBI | OCHOBaHHS, aIeHO3MHTPH(OCHAT | JUIS BHIIBICHUS 00ydeHus
AT®. Makposprudeckue cs3u B | (AT®), Makpodpruveckas CBs3b, | 3aKOHOMepHOCTelnmpor | HMEHH
mosekyne AT®. Buonornyeckue | CEKBEHUPOBAHHE, TE€HOMHKE, | HBOPEYHIL. B.C. Jlennesa», 00O
¢ynxuun AT®. BoccTaHOBICHHBIE | TPAHCKPUNITOMUKA, IpoTeoMuKa. | IleseBole opueHTHPBI: | «DPU3UKOH JIa6»,
NepeHOCYUKY, HX (yHKIUU B | XapaKTepU30BaTh, ONUCHIBATH U | HEHHOCTH Hay4yHoro | OO0
kietke. JlemoncTparmu [TopTpeThl: | cXeMaTH4eCKH n300pakaTh | MO3HAHUS «CBEPOBPA3OBAH
. Yorcon, ®. Kpuk, M. Yunkusrc, | crpoenne Hykieotuaa IHK u HE»

53




DdenepanpHaspadovasIporpaMma

¢yaxuun AT®. dopmynuposaThb

u OOBSICHATD HPHHIHIT
KOMIIJIEMEHTapHOCTH W IIPABHIIO
Yapradda
4.6 Meto bt CrpykrypHas ouosorust: | PackpbiBaTh conepxkanue | [IposBiasite  uaTepec k | DIAOY BO
CTPYKTYpHO | OMOXHUMHYecKHe H OGHO(U3NUECKHe | TEPMHUHOB u NOHATHH! | mpakTHIecKOMY «["ocynapcTBeHHBII
ii Ouonoruy | UccleJOBaHUSL cocTaBa U | MOJEIMPOBAHNE, KOMIIBIOTEPHBII wsyuennio mpodeccuii n | YHHBEPCHTET
(1 gac) MPOCTPAaHCTBEHHON CTPYKTYpBI | U3aiiH. Iepeuncisits [POCBELICHUSY,
TpyJa pasIMuHOTO poJa,
OGuoMoIeKyII. NePCIIEKTUBHBIC HaIpaBJIeHHs @®I'BHY
. B TOM 4YH H HOB
Hay4HBIX HCCIIEI0BAHUI B , 0 e ClIe Ha OCHOBC «AHCTHTYT
i [IPHUMEHEHHS
CTPYKTYPHO# Guosoruy, 3 CoNIepKaHKs 1
packpbeiBaTh HX 3Ha4dYeHWEe JuIsa | TPEIMCTHBIX 3HAHWH. METO10B
MEIUIHHEI u cenbekoro | IleieBble  OPUEHTHPBI:
i 00y4eHust
X034MCTBa TPyA0BOE BOCIIHTAHHE
HMEHH
B.C. JlenueBa», OO0
«DHU3UKOH JIab»,
000
«CBEPOBPA30OBAH
NE»
5. Tema «CTpoeHue H (PYHKIMH KIETKH»
51 Tumnst Tumnel keTok: sykapuoTuyeckas u | PackpsiBaTh conepxanue | IIposBiare unTepec k | PI'AOY BO
KJICTOK. npokaprotHieckas.  CTPyKTYypHO | TEpPMHHOB u NOHATHH! | mpakTHIecKOMy «["ocynapcTBeHHBII
TIpoxapuoTtn | GpyHKIHOHAIBHBIE  0Opa30BaHMUs | MPOKAPHOTHYECKAS KICTKY, | y3vuenmio mpodeccuii u | YHUBEPCHTET
gecKas KIIETKHL. CrpoeHue | KIETOYHAsE ~ CTEHKAa,  MYpPEHH, MPOCBEILICHUS»,
. TpyZAa PasiIM4YHOTO POJA,
wierka (1 | nmpokaproTHYeCKOiH KJIIETKH. | (POTOCHHTETHYECKHE MEMOpPaHbI, ®I'BHY
4ac) Kneroynas crenka Oaxtepuil u | ¢iaresmus. Xapaxrepusoparp | B TOM THCIC HA OCHOBE «AHCTHTYT
apxeil. OcoOeHHOCTH CTpoeHHS | hopmy " pasmeppi | TPAMEHCHU CoZIepKaRus 1
rerepoTpoHOH ¥ AaBTOTPOQHOI | MPOKAPHOTHYECKIX KJICTOK; | IPCAMCTHBIX 3HAHUH. METOJI0B
MPOKAPHOTHIECKUX KIeToK. Mecto | GhyHKunH reHeTH4ecKoro | IleseBbie OpHEHTHPHI: 6
¥ PONb NPOKApHOT B GMOLCHO3aX. | anmapata mpokapioT. ONKCHIBATE | Tpy0Boe BocnHTaHMe ObyHeHH
Ilemonctpamun TaGuIbl ¥ CXEMBIL: | IPOLIECC Cropoo6pa3oBanusl, HMCHH
«Ctpoenue 5yKapMOTHYECKOW | OTMEYaTh €ro 3HAaYeHHe JUIs B.C. Jlepnesa», 00O
KIIETKUY, «CtpoeHue | BEDKUBaHHUS OakTepuii  mpu «DU3UKOH JIab»,

54




DdenepanpHaspadovasIporpaMma

MIPOKAPUOTHYECKOH KIETKU» YXyAUIEHUN yCI0BUH 000
CyHIeCTBOBaHI/Iﬂ. OI'II/ICI)IBaTL «CBEPOBPA?,OBAH
pa3sMHOKEHUE HPOKapHOT. HE»

OueHuBaTh  MECTO U pOJb

MIPOKAPUOT B OHONEHO3aX

5.2 Crpoenue CrtpoeHne W (QyHKIHOHUpOBaHUE | PackpbIBaTh coJiep>kaHue | Y CTaHaBIUBATh DOI'AOY BO
9yKapUOTUYE | SYKapHOTHUYECKOH KIIETKH. | TEPMHUHOB u MOHATUI: | CyHIECTBEHHBIN TNpHU3HaK | «[ 0cylapcTBEHHBIH
CKOM IInazmaTudeckas MeMOpaHa | IIa3MaTHIecKast MeMOpaHa | KiIacCHu(HUKANU YHHUBEPCUTET
KJIETKH. (mnazmanemma). Crpykrypa | (m1a3manemma), JKMJKOCTHO- | 6HOJIOTHYECKUX HPOCBELICHUSA»,
IloBepxHoCT | mIazMaTHYECKOM MeMOpaHbl. | MO3au4Hasi MOJIeNIb, MeMOpaHHbIe | 00BEKTOB (saBnennit, | ®IBHY
HBIH ammapar | TpaHcmopt BEIECTB gepes | Genku (mepudepudeckue, | IPOLUECCOB), OCHOBAHHS «AHCTHTYT
KJIeTKU I1a3MaTHYECKYIO MeMOpaHy: | HHTErpalbHbIE), IIIMKOKAIUKC, | JUIs CONepKAHHA U
(2 gaca) TIaCCHBHBII (muddyszus, | nuddysus, ocmoc, aKTHBHEIN | 0000IICHUINCPABHEHHS, MeTOJI0B
obJierdeHHas mddysus), | TpaHCHOPT, 9HJOUUTO3, | KPUTEPHU ITPOBOAUMOIO

AKTUBHbIH (mepBuyHBIHA u | darommros, MUHOIMTO3, | aHAJIH3a. Berpaxxats 06y-erms

BTOPHYHBIN aKTUBHBIN TPAHCIOPT). | 3K30LMTO3, KJICTOYHAs CTEHKA, | aKTHBHOE Henpusitie | IMEHH

TToMyNPOHUIIAEMOCTE  MEMOPAHBI. | TLIA3MOJIECMBI, cuMmnact. | aeticteuii, mpunocsmux | B.C. Jlennesa», OO0

Pabora Harpuii-kanueBoro Hacoca. | XapakTepH30BaTb OCOOCHHOCTH | BpeA MPUPOJE. «Pu3uKoH JIab»,

OHI0LUTO3! MUHOLUTO3, | CTPOCHUS u ¢ynxuuy | HeneBbie opueHTHPBL: | OO0

(aronuros. Ox3ouuTo3. Knerounas | sykapuoTuueckoi KJIETKH; | 9KOJIOrHYecKoe «CBEPOBPA3OBAH

creaka. CrTpykTypa W (YHKIHMH | TPAHCIIOPT BEIL[ECTB 4yepes3 | BOCIIUTAHHE HE»

KJIETOYHOH  CTEHKH  pacTeHHMH, | IIa3MaTHYECKYIO MeMOpaHy:

rpu6oB. JlemoHcTpauun TaOnuupl | macCUBHBIN u AKTUBHBIN

u CXEMBI! «CTpoeHHe | TpaHCIIOPT;  paboTy  OEnKoB-

9YKapHOTUYECKOH KJIETKM», | KaHAJIOB; pabory HaTpuii-

«CTpoeHue >KMBOTHOH KIETKHM», | KAJIUEBOTO HACOCa; CTPYKTypy H

«CtpoeHue pacTUTENbHOH | GYHKIIMM  KIETOYHOH  CTEHKH

KIIETKU. OobopynoBaHue: | pacTeHH U rpudoB

CBETOBOH MHKPOCKOTI;

MHKPOIPENapaTsl PacTUTEIbHbIX,

JKMBOTHBIX KJIeTOK. [IpakTmueckas

pabora «3y4yenune CBOWCTB

KJIETOYHOH MeMOpaHbI»

53 IIuromnasma | [luromnasma. IluTo3oms. | PackpeiBaTh cozepkaHue | BoisBusTs u | PrAO0Y BO
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u ee | Lurockener. JIBHKEHUE | TEPMHUHOB U MOHATHUH. | XapaKTepU30BaTh «I"ocynapcTBeHHBII
opraHouzsl | HUTOINIa3Mbl. OpraHoMAbl KIETKH. | UTOILIA3MA, LIUTO301Ib, | CYLIECTBEHHBIC YHHUBEPCUTET
(2 yaca) OnHoMeMOpaHHBIE OpPraHoOUABl | IUTOCKEJIET, KOMITAPTMEHTHI, | TIPU3HAKH MPOCBEIICHHSY,
KJICTKH: SHJIOIUIA3MAaTHYeCKasl CeTh | OPraHOWJBI, SHIOIUIA3MaTHYecKast | GHOTOTHIECKIX OI'BHY
(3I1C), ammapar Tonpmxy, | cetb (OIIC), ammapar TIombmky, | 00BEKTOB (sBICHMIL). «AHCTHTYT
JU30COMBI, HX CTPOCHHE | | JIM30COMBI, BaKyojlb, PHOOCOMEI, | YCTaHABIUBATH COMepKAHMS H
GbyHKUIUH. B3aumocBs3b | aBTONN3, BE3UKYJSPHBIN | CYIIECTBEHHBI IPH3HAK METOIOB
0JJHOMeMOpaHHBIX OPTraHOUJIOB | TPAHCIOPT, HEPOKCUCOMBI, | KJIacCU(pUKALUH
kieTkd. CTpOeHHE TpaHYISPHOTO | KICTOYHBIH COK, Typrop, | Ouonorn4eckux obyqerns
PETHKYIyMa. CHHTE3 | METOXOHJIPHH, KPHCTHI, | 00BEKTOB (saBnenuit, | IMCHA
pacTBOpUMbIX  GenkoB.  CHHTE3 | ILIACTHIBL, XpoMoIIacTsl, | mporeccos), ocHopanus | B.C. Jlennea», OO0
KJICTOYHBIX ~MeMOpaH. [nankuii | nelkormiacTsl, XJIOPOIIIACTHI, | AJIS 00001eHus " | «Pu3ukoH JTab»,
(arpaHyIspHBIi) CTpoMa, TpaHHl, THJIAKOWJ, | CPaBHEHUSL,KPUTEPHH ¥ | OO0
JHJOIIA3MATUYECKUH PeTUKYIyM. | JlaMeslIa. XapakTepHu3oBaTh | IPOBOJAUMOTO aHAIM3A. «CBEPOBPA3OBAH
Cexperophasi (yHKLMs ammapara | IATOIIA3MY — 9yKapHOTHYeCKoi | DOPMUPOBATH YMEHHUE C | g,
Tompmxu. TpaHCHOPT BEIIECTB B | KIETKH, KJIACCH(HULUPOBATH | yYETOM  TPEIUIOKESHHON
KIeTKe. Bakyonanm pacTUTENbHBIX | OPraHOWABI B 3aBHCHMOCTH OT | OMOJOTHYECKOH — 3amadun
kierok. Kierounslii cok. Typrop. | ocoOeHHOCTE!l  MX  CTPOEHHMS | BBISBIATH
ITomyaBTOHOMHBIE opraHouss! | (0gHOMEMOpaHHBIE, 3aKOHOMEPHOCTU u
KIIETKH: MHUTOXOHJPHUH, IUIACTHIBI. | IByMEMOpaHHbIC, IIPOTHBOPEYHS B
Ctpoenue u GbyHKUMK | HeMeMOpaHHBIE); OIHUCHIBATh | paccMaTPUBAEMbIX
MUTOXOHAPUN 74 MIacTH. | QYHKIMM KaKIOTO OpraHouaa B | akraXx HWHAOIIONCHHUSX;
IlepBuunsle, BTOPHYHBIE u | xinerke. OOBSCHATH  COOBITHS, | IpeUIaraTb  KPHTEPHUH
CIIOXKHBIE IUIACTH/bI | CBA3aHHBIE C BHYTPUKICTOYHBIM | AJIA BBISABJICHUS
(DOTOCHHTE3UPYIOLIMX ~ SYKapHOT. | MUIIEBApEeHUEM, €ro 3HAUYCHUE | 3aKOHOMEpPHOCTEH u
XJI0pOTIIACTH, XPOMOIUTACTHI, | A OpraHu3Ma. OTMmeyaTh | IPOTUBOPEUHI.
JIEHKOIUIACTBI BBICIIMX pPAacTeHuil. | 3HaueHue LUTOCKENETa; | BBIABIATE  NPHYMHHO-
Jemonctpanuu Iloprpersr: K. C. | XapakTepu3oBaTh €ro 3JIEMEHTHI | CIECICTBEHHBIE CBA3U IIPU
Mepexkosekuit, JI. Maprynuc. | (MEKpOTpYOOUKH, H3Y4EHUHN
Tabmuupr 1 cxembl: «CTpoeHHE | MUKPO(HIAMEHTHI, OHMOJIOTHYECKUX SIBICHUIM
9YKapHOTUYECKOH KJIETKHY», | IPOMEKYTOUHbIE (PUIAMEHTBI), UX | U IPOLIECCOB.
«CTpoeHne JKMBOTHOH KIETKH», | poIb B XH3HeHesTenbHocTH | LlesieBble OpHEHTHPBI:
«CtpoeHune PacTUTENBHOH | KJIETOK U TKaHEeH LeHHOCTH HAY4HOI'0
KJIETKUY, «CrpoeHue MO3HAHMSL.
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mutoxoHapum».  OGopymoBaHue:
CBETOBOI MHUKPOCKOII,
MHKpOIIPETIapaThl  PacTUTEIBHEIX,
JKUBOTHBIX KieTok. IIpakTuueckas
padotra  «l3ydeHue  JBMKEHHS
LUTOIUIa3MBl B PACTUTENIBHBIX

kierkax». JlabopatopHas pabora

«MccnenoBanue  IuazMoiM3a U
JeIUIa3MOJIN3a B PACTUTEIIBHBIX
KJIETKax»

54 Hemem6pan | HememOpaHHEIE opraHouns! | PackpeiBars coJiep>kaHue | BbIaBiATh MPUYUHHO- OI'AOY BO
HbIE kinerkn  CTpoeHMe ¥ (YHKUUH | TEPMHHOB ¥ MOHATHH: pubocoMa, | cleIcTBeHHbIE cBsA3H NpH | «['ocynapcTBeHHBIH
OpraHouzsl | HeMeMOpaHHBIX OPTraHOMJOB | IOJIHCOMA, MHKPOTPYOOUKH, | H3y4eHUU YHUBEPCUTET
KIIeTKH KIeTKH. PuGocoMbl. Melmeunsie | TyOyIuH,  KJICTOYHBI — IEHTP | OMONOTHMYECKHX SBICHUH | MPOCBEIICHUA,

(1 gac) KJIETKH. MukpoTpy6ouku. | (LeHTpocoMa), LIEHTPHUOIH, | U TIPOIIECCOB. ®OIBHY

Knerounsiit nentp. Ctpoenue u | ueHTpocdepa, Kryruky, | LeneBble  OPUEHTHPBI: | (MHcTHTYT

IBIKEHHUE JKI'YTHKOB M PECHUYCK. | pECHUYKH, 0a3aJbHOE TeJblEC. | HEHHOCTH HAYHHOTO | (. oncantuis 1

MuxkpoTpy60dku LUTOILIA3MBIL. | XapaKkTepu30BaTh HEeMEMOpaHHbIC | MO3HAHUS. METOJI0B

Lentpuos. JleMOHCTpauuy | OpraHouJbl KJIETKH, UX CTPOCHUE

Tabmuupl u cxembl: «CTpoeHue | U PyHKUUU 0byueHns

JKUBOTHOW KJeTkm», «CTpoeHune HUMEHH

PACTUTENHEHON KIETKH» B.C. Jlennesa», OO0
«DU3NKOH JTab»,
000
«CBEPOBPA3OBAH
UE»

55 Crpoenne u | SAmpo. Obomnouka simpa, XpomaruH, | PackpeiBath coxepxkanue | @opmupoBate  ymenue | DI'AOY BO
($yHKIUH KapuoIiasma,  SJPBIMIKA, WX | TEPMUHOB M TOHATHH:  sIPO, | BBISBIATH neduutel | «l"ocynapcTBEHHbIH
anpa (1 gac) | ctpoenue u OyHkumu. SnepHsiif | sgepHas — obosouka,  siiepHbIC | MHGOPMALUM, JAHHBIX, | YHUBEPCHTET

0eNKOBBIH MAaTpHKC. | TIOPBI, HYKJIEOIIa3Ma | HEOOXOMUMBIX JUIst | IPOCBEIIECHUSY,
IpocrpaHCTBEHHOE pacrookenue | (Kaproriasma), TE€HOM, | peleHust mocrasjienHol | ®ITEHY
XpOMOCOM B HMHTEep(a3HOM sape. | XpOMAaTHH, 9YXpOMATHH, | 3aau. «AHCTHTYT
Benkm xpomaTHHa — THUCTOHBI. | TETEPOXPOMATHUH, SAPBILIKO, | [leneBble  OPMEHTHPBL | conepans i
Knerounsie BKJIIOYCHHS. | XPOMOCOMBEI, HEHTPOMEDA, | eHHOCTH HAYYHOTO
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JemoHncTpanun Tabnumpl U cXeMbl: | KHHETOXOD, KJI€TOYHbIC | MO3HAHUSA. METOJIOB
«lmpo» BKIIIOYEHHA.  XapakTepH30BaTh 06ydeHHs
KIETOYHOE AP0 KAk  IICHTP J—
YNpaBIICHIA . B.C. JlegneBa», OO0
KHU3HENEATCIBHOCTBI0  KIICTKH;
TCHETHYECKUH ammapar KIJIETOK «DusAK0R a6,
JYKapHOT, CTPOCHHE U (YHKLHUH 000
XPOMOCOM. OnuceiBath «CBEPOBPA3OBAH
CTPYKTYPBI anpa u X HE»
B3aUMOCBS3b C  OpraHOMIaMH
LIUTOILIA3MBI
5.6 CpaBautens | CpaBHHUTEIbHAass  XapaKTepUCTHKA | XapaKTepH30BaTh THUIMHEI KIETOK | CaMOCTOSTENEHO ®I'AOY BO
Has KJIETOK JYKapHoOT (PacTHTENbHOH, | DyKapHOT: pacTuTenbHasl, | BBIOUpATh crocod | «I'ocynapCTBeHHBII
XapaKTEePUCT | )KUBOTHOH, rpubHOii). | xuBoTHas, rpubHas. CpaBHUBATH | PELICHUS y4eOHOH | yHHBEPCHTET
uKa KIeTok | JlemoHcTpaimu TaONumbl M CXeMBL: | MEXIy co0OH  CTpoeHHE | | OMOJIOTHYECKOH MPOCBEIICHUS»,
9YKapuoT «CtpoeHue 9YKapHOTHUYECKOW | KU3HENCATEIEHOCTh 3a/1a4K(CpaBHUBATD OI'BHY
(1 gac) KeTkn», «CTpOeHHe KHBOTHOH | 5YKapHOTHYECKHX KIETOK H POIb | HECKONBKO — BAPHAHTOB | (IHCTHTYT
KIIETKH», «CTpoeHHe | IPOKapHoT B OHOLIEHO3aX penIeHus, BBIOHPATH COePKAHMS H
pacTUTeNbHOM KIICTKH». HanboJiee MOIXOMINN C MeTOI0B
ObopynoBanue: CBETOBOI Y4ETOM CaMOCTOSITEILHO
MHKPOCKOTI; MHKpOIpenapaTsl BBIJICTICHHBIX o6yqeHns
PaCTHUTENbHBIX, JKMBOTHBIX KJIETOK. KPUTEPHEB). HMEHH
JlaGopatopHas pabota «M3ydenue Ilenessie opuentupsi: | B.C. Jlexnesa», OO0
CTPOCHUS  KIETOK  Pa3IM4YHBIX LEeHHOCTH Hay4HOro | «Pusukon Jla6»,
OpraHusMoB»  XapakTepu30BaTh MO3HAHMS. 000
THUIIBL KJIETOK 9YKapHOT: «CBEPOBPA30OBAH
pacTuTensHasd, JKHBOTHAS, UE»
rpubHas.  CpaBHUBaTH  MEXKIY
coboit CTpoeHHe u
KU3HEJIEATENbHOCTh
JYKAapHOTHYECKUX KJIETOK M POJb
MIPOKAPUOT B OHOLIEHO3aX
6. Tema «O0MeH BelleCTB U MpeBpallleHHe JHEPTrHH B KJIeTKe»
6.1 | ObmeH | AccuMUISIMA U TUCCUMMIISIIUS — | PackpeiBaTh COJIepKaHue | ®opmuposats ymenue ¢ | DI'AOY BO
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BELIECTB  — | ABE CTOPOHBI MeTabomu3Ma. THUIbl | TSpPMUHOB U TIOHATUI: oOMeH | yuéroM mpemioxkeHHOH | «['ocynapcTBeHHBII
MeTabonmu3M | 0OMEeHa BeIecTB. aBTOTPO(MHBIN M | BEIIECTB (merabonu3m), | GuONOTMYECKOH  3a/a4uu | YHUBEPCHTET
(3 yaca) TeTepOTPOQHBIH. Vyactue | accumunsinys (aHaGoONM3M), HWIH | BBISABISTH MPOCBEIICHUS?,
KHcnopoja B OOMEHHBIX | IUIACTHYECKHUI oOMeH, | 3aKOHOMEPHOCTH u | ®I'BHY
poleccax. OHepreTuyeckoe | AMCCUMUIIALUS (xaTabonusm), | MPOTHBOPEUMSI B | (HCTHTYT
obecrieueHne KICTKH: | WIM  DHEPTeTHYECKU  OOMEH, | pacCMaTpUBAEMbIX CONepKAHHS 1
npespamieHne AT® B 0OMEHHBIX | aBTOTPO(HI, rerepoTpodsl, | GakTax HHAOIIOACHUAX; METOOB
Tporieccax. DepMeHTATUBHEI | aHa’poObl, a’poObl, (epMeHTHI, | Ipeagaratb  KPUTEPUH
XapakTep peaKkudil KIETOYHOIO | aKTHBHBIH LEHTpP, CyOCTpaTHas | A ppisterms | OOYICHHA
MeTabonuzma.  DepMeHTHl, WX | CIeHUPUIHOCTh,  KOPEPMEHTHI, | 3aKOHOMepHOCTelunpor | MMCHH
CTPOEHHE, CBOWCTBA M MEXaHH3M | OENKH-AaKTUBATOPbl U OEJKH- | MBOPEUMIA. B.C. Jlennesa», 00O
netictBusa. Kodepmentsl. OTnuuust | HHTUOUTOPBL. [lepeuucnsats | BoisBnate  npuyuHHO- | «DPU3UKOH JIab»,
(epMEeHTOB OT HEOPTaHWYECKHX | OCOOEHHOCTH IUIACTHYECKOTO U | CIEACTBEHHBIE CBA3H IpH | OO0
KaTaJIM3aTOPOB. Benku- | sHeprerndeckoro  oOMeHa B | H3yUCHHN «CBEPOBPA3OBAH
AKTUBATOPHI M OCIKHU-MHTUOUTOPEL. | KIETKE; YCTaHABIMBATE | GHONOrMYECKUX SIBICHUH | prp,,
3aBHCHMOCTH CKOPOCTH | B3aUMOCBSI3b MEXJy | U IIPOLECCOB.
(epMEHTaTHBHBIX  peakluil  OT | IUIACTHYeCKHM M SHepretudecknM | GopmupoBats  yMeHHe
Ppa3INYHBIX (dakTopoB. | oOMeHOM.  Pasnuuarth  TUIIBI | BBISBIATH JeUIUTEL
Jemoncrpanyu TabnuIpl 1 cXeMbl: | 0OMEHa BEIIECTB: aBTOTPO(HBIN U | HHGOPMAUY,  JaHHBIX,
«DoTocuHTE3», «IHEPreTHUECKUi | reTepoTPOQHBIM. Tloxa3bIBaTh | HEOOXOAMMBIX
oOmen», «buocuHTe3  Oenka», | posb KUCIOpoJa B OOMEHHBIX | JUISIpEIleHUs
«Ctpoenue (epmerTa», | mpoleccax. CxeMaTHYeCKH | IIOCTaBICHHOU 3aJa4u.
«XemocunTe3».  OGopynoBanue: | m300paxkarh cTpoeHne Qepmenta. | CaMOCTOATENBHO
CBETOBOM MuKpockor; | OTyaTs (epMeHTHI oT | BEIOMpaTh croco6
000opynoBaHHe A IPUTOTOBICHHS | HCOPraHWYECKUX KaTaau3aToOpOB | pelIeHHs yueOHOI
TIOCTOSTHHBIX u BPEMEHHBIX | I  ONpENeNsaTh HX Polb B | OMOJOTHYECKOM
MHKponpemnapaTo. JlaGopaTopHas | (GYHKIMOHHPOBaHUU XKUBBIX | 3a71a4¥(CpaBHUBATh
pabora «/3y4eHue | cHCTeM, B IPOMBIIUICHHOCTH, B | HECKOJIBKO  BapHaHTOB
KaTaTNTH9IECKOH aKTUBHOCTH | MEIUIUHE, B  IOBCEIHEBHOH | PEIICHUS, BBIOHPATH
(bepMeHTOB (Ha MpUMepe aMHJIa3bl | KH3HH  YeJIOBEKa. CraBuTh | HanboJee MOoAXOIIIIHNI ¢
WM Kartanassl)». JlabopaTopHas | SKCIIEPUMEHT 110  BBISBICHHIO | YYETOM CaMOCTOSTENBHO
pabota «M3yueHue | KaTaTMTUYECKON AKTHBHOCTH | BBIJICICHHBIX KPUTEPHIL).
(epMEHTaTHBHOTO  PACIICIUICHHS | IEPOKCUIA3HI, amuiasel, | IlejeBble OpPHEHTHPBI:
NepoKcUa BOJIOpOJia B | 00BACHATH MOJIy4EHHBIE | IEHHOCTH HAY4HOI' 0
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pacTUTENbHBIX U JKUBOTHBIX | pe3yIbTaThl MO3HAHUA.
KIIETKax»
6.2 AstoTpodpr | IlepBuuHBIil cuHTE3 opraHudeckux | PackpbiBaTh conepxanue | CaMOCTOSTENBHO OI'AOY BO
bl TUI | BEECTB B KieTke. (OTOCHHTE3. | TEPMHUHOB " HOHSATHH: | BBIOUpPATh cnocob | «"ocynapcTBEeHHBII
obMeHa Ponp xmopomnactoB B mporecce | porocuHTes, (asbl GoToCHHTE3A | peIeHHS y4eOHOMH | yHHBEpCHTET
BEIECTB. ¢dortocuHTE3a. CaeroBast u | (cBetoBast, TeMHOBast), (oTONHU3, | GHOTIOTHYECKOIT HPOCBELICHUA»,
®dotocunTe3 | TeMHOBast (asbl. [IpoayKTUBHOCTD | pochopuampoBanue, LUK | 3a0a4k(CpaBHUBATH OI'BHY
(2 gaca) ¢dorocunTesa. Biusinue paznudnbix | KansBuna, HAIIO+ (mepeHOCUHK | HECKOIBKO — BapHAHTOB «HAHCTHTYT
(daxTopoB Ha CKOPOCTH | BOJIOPOJIA). XapakTepu30BaTh | peLICHHU, BBIOUPATH COepRAHIS H
¢dorocuHTe3A. 3HaueHHe | IUIACTUYECKUI OOMEH Kak dTan | HanboJjee MOoAXOAAIIUi ¢
¢dorocuHTE3A. JemoHcTpanuu | o0mero obmeHa BEIECTB; | YUETOM CaMOCTOSITENHHO METozIoB
Toprpersr: . Ilpuctam, K. A. | cobsiTHs (GoTOCHHTE3a (pEaKIMK | BBIACICHHBIX obyyerns
TumupsizeB. TaOIHUIBl W CXEMbI | CBETOBOM M TEMHOBOH (a3); posib | KPUTEPHUEB). AMEHA
«DOTOCUHTE3» XJIOPOILTACTOB B nportecce | Ilenespie opuentnpsr: | B.C. Jlemnesa», OO0
¢dorocunTe3a. BLISBIISTE | HEHHOCTH HAY4YHOro | «PU3UKOH JIao»,
MIPUYUHHO-CJIEICTBEHHbIC  CBSA3H | MO3HAHHUS. 000
MEX/Ty MOTJIOICHUEM COJIHEUHOH «CBEPOBPA3OBAH
SHEPTUU xiopoduiiom u HE»
CHUHTE30M MOJIEKYJT ATO®.
CpaBHUBATh UCXOJHBIC BEIECTBA,
KOHEYHBIC HPOTYKTHl H YCIOBHUS
TIPOTEKAHUSI PEaKIUH CBETOBOM M
TeMHOBOH a3  QorocuHTE3a.
YcranaBnuBaTh B3aHMOCBS3b
MEXKIY (doTocuHTE30M u
IbIXaHUEM, CBETOBOM M TEMHOBOM
peaxkuusamMu ¢doTtocuHTE3A.
OueHuBatb 3HAUCHUE
doTtocuHTe3a UL KU3HM Ha
3emie
6.3 AstotpodH | XemocuHTe3. Pa3nooOpasue | PackpeiBaThb coJiepskaHKe | Y4acTBOBAaTh B | ®I'AOY BO
bl THII | OPraHU3MOB XEMOCHUHTETUKOB. | TEPMHUHOB " HNOHATUI: | MPAKTHYECKOH «I"ocynapcTBeHHBII
obmeHa HUTPUQHIUPYIONIHE GakTepHy, | XeMOCHHTE3. OOBSACHHUTD | AESATETBHOCTH YHUBEPCUTET
BELECTB. JKeJae300aKTepuu, — cepoOaKkTepuy, | CYHIHOCTb XEMOCHHTE3a, | 9KOJIOTUYECKOH, HPOCBELICHUSA»,
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XeMocuHTE3 | BOJOpOAHble OaxkTepuu. 3HAUEHHUE | pACKPBIBATH €r0  3HAUCHHE B | IPUPOJOOXPAHHON ®I'BHY
(1 gac) XEMOCHHTE3a. JemoncTpamuu | 6uocdepe. [IpuBoauTs mpuMeps! | HAIPABICHHOCTH. «AHCTHTYT
Hoprpersr: C. H. BuHorpazackuii, | XeMocHHTe3upyromux Oakrepuil | [leeBble OpHEHTHPHI: COepHKAHHA U
I'. A. 3asapsun. Tabmuubl u | (HuTpudHIMpylomKe OGakTepHUH, | IKOJIOrHIECKOe METOJI0B
CXEMBI: «DoTOCHHTE3», | XKeNe300aKTepur, CepoOaKTEepUH, | BOCHUTAHHE
«XeMOCHHTE3» JlaGoparopHas | BOJOpOAHBIE Gakreprn) u o6yqeHua
pabora «CpaBHEHHE MPOLECCOB | XAPAKTEPH30BATh ux AMCHH
(hoTocHHTE3a U XEMOCHHTE3a» JKU3HENEATENbHOCTE. COCTaBIIATh B.C. Jlennesa», OO0
YpaBHEHHS peakuuit «DU3UKOH Jla6»,
XEMOCHHTE3a. CpaBHHBATh 000
XeMOCHHTe3 ¢ QOTOCHHTE30M «CBEPOBPA3OBAH
HE»
6.4 Onepreruye | AHadpoOHble opraHu3mbl. Buel | PackpeiBath conepkanue | BoiaBisaTh u | ®rAOY BO
ckuit oOMeH | OpoxxeHus. [IpoayKTsl OpOXKEHUS U | TS PMUHOB M IMOHATHH: OTalbl | XapaKTepH30BaTh «l"'ocynapcTBeHHBIN
- X HCIIOJIb30BAHUE YEJIIOBEKOM. | SHEPreTHYeCKOro  oOMeHa  — | CYIIECTBEHHBIC YHUBEPCUTET
JUCCUMUIIAL | AHa3poOHBIE ~ MHKPOOPTaHH3MEI | HOATOTOBHUTENIBHBIH, MIPU3HAKA [POCBELICHHUS»,
ust (3 yaca) KaKk OOBEKThl OMOTEXHOJOTMH WU | OECKMCIOPOIHBIH (aHAdPOOHBIN), | GHOIOrHYECKIX ®I'BHY
BO30ynuTenn GomesHeil. A3poOHbIE | KMCIOPOAHBIH (aspo6Hblii); | 00bEKTOB(SABICHNUIA). «AHCTHTYT
OpraHU3MBl. OTansl | TIHKOIH3, OposxeHue, | YcTaHaBIMBATh COMepRAHHS H
JHEPreTHYECKOro obOMeHa. | Ononorudaeckoe OKHCJICHUE | CYIIECTBEHHBIH IPH3HAK METOIOB
ITonroroBurenbHbIH oTam. | (AbIXaHue), LUK Kpebca, | xmaccudpuxanuu
I'mukomm3 —  GECKHCIIOPOTHOE | OKHUCIHUTEIBHOE OHMOTIOTHUECKUX 06y-erms
pacierienne [IIIOKO3BL. | pocopUIMpoBanue, MPOTOHHBIN | 0OBEKTOB (aBnenuy, | IMCHH
Buonornyeckoe OKMCICHHE, MIHM | rpagueHt, IpoToHHas AT®- | mpoueccos), ocHopanus | B.C. Jlennesa», 00O
KJIETOYHOE JbIXaHHUE. Ponb | cuHTa3a. Ilepeuncnars | mis 00001IIeHHSs " | «DuU3NKOH JIab»,
MHUTOXOHJPHIA B mporeccax | 0COOCHHOCTH — JHEPreTHYECKOro | CpaBHEHUs,  KpuTepud | 000
OUOJIOrNYecKoro okucieHus. | oOMeHa B KkieTke. ONMCHIBAThH | MPOBOJAMMOTO aHAJM3A. «CBEPOBPA3OBAH
IMuxnuyeckue peaxuuy. | STaIbl SHEPreTHYecKOro obMeHa | LleneBble OpHeHTHPBL: | 11f,,
OxuciuTensHOE (OArOTOBUTENBHBIH, LEeHHOCTH HAY4HOI'0
(dochopunupoBanmue. OECKUCIIOPOIHBIN, KHCIOPOAHBIN) | MO3HAHMS.
IIpeumymectBa a’poOHOrO IIyTH | U CPaBHUBATh MX MEXAy CO00il. | YcTaHaBIuBaTh
obMeHa BEIIECTB nepexn | XapakTepu3oBaTh PEaKIuy | CYIIECTBEHHBIH IPH3HAK
aHadPOOHBIM. D eKTUBHOCTD | TIUKOIH3A, OposxeHus, | KIacCU(pUKALUH
9HEPreTHIECKOr0 oOMeHa. | KIETOYHOTO JIbIXaHusl. | OMOJIOTHYECKUX
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Jemoncrpanuu Iloprpers: B. A. | YcranaBiusath B3aHMOCBS3b | 00BEKTOB (sBnEHUI,
OHremprapar, IL. Murdemt. | MeXIy IMKOIN30M, KICTOYHBIM | IPOLECCOB), OCHOBAHHS
Tabmumsr u CXEMBI. | IBIXaHWEM M CHHTE30M MOIEKYN | 11 o0oOmeHnst o
«OHepreTuyecKui obmen». | AT®. CocTaBiaTh ypaBHEHUs | CPAaBHEHUs,  KPUTEPUH
Jlaboparopnas padoTa | OCHOBHBIX JTANoB | IPOBOJAUMOIO  aHAJIM3a.
«CpaBHEHHE IPOLECCOB OpOXKEHHA | SHEpreTHdeckoro  obmMeHa B | Brlpaxkarh aKTHBHOE
U JIBIXaHUS» KIICTKE. PaccunteiBaTh | HempusATUEe  JEHCTBUIA,

SHEpPreTH4eckyo 3(p(eKTHBHOCTD | MPUHOCAIIUX Bpen

TIIUKOJIM3a ¥ OMOJOTHYECKOro | IPUpOJE.

okucnenus. HaspiBaTh ncxonnsie | IlejeBble OpHEHTHPBI:

BEI[ECTBA, KOHEYHBIC IIPOLYKTHI H | IKOJIOTHIECKOe

yCIOBUSL TPOTEKaHUS PEaKnuil | BOCHHTAHHE

JHEPreTHYECKOro oOMeHa.

CpaBHUBATh JHEPreTHYECcKYIo

3(hPEKTUBHOCTD

OECKUCIIOPOTHOTO u

KHUCIIOPOJHOTO JTAllOB KOHEYHBIE

IIPOJYKThI U YCJIOBUS IPOTEKAHUS

peakuuit 9HEPIreTHYECKOTO

00MeHa 3HepreTHIecKoro ooMeHa

7. Tema «HacJiencTBeHHasi HHPOPMALMS M peaIH3allys ee B KIeTKe»

7.1 Peakiun Peakuun MaTtpuuHoro cusresa. | PackpbiBath coJep:kaHue | BolaBisaTh u | ®rAOY BO
MaTpuuHoTo | [IpHHINIT KOMIUIEMEHTapHOCTH B | TEPMHHOB W  TOHATHI: T€H, | XapaKTepH30BaTh «[ocynapcTBEeHHBII
CHHTE3a peakuusX MaTpHUYHOIO CHHTE3a. | TeHEeTUYEeCKUi Koz, KOJIOH | CyLIECTBEHHbBIE YHUBEPCUTET
(2 gaca) Peanuzanus HACIIEACTBeHHOM | (TpHIer), CTOII-KOJIOHBI, | IPU3HAKU MPOCBEIICHUSY,

uHpopmarmu. ['eHeTHYeCKHid KOJ, | MaTpUIla, MATPUYHBIH CHHTE3, | OMOJOTUYECKHX OI'BHY

ero cBoicrBa. TpaHCKpMIIIMSA — | TPAHCKPUIILHS, PHK- | 06beKTOB(SIBICHHUI). «AHCTHTYT
MaTpHUYHBIN CUHTE3 PHK. noiMepasa, TIPOMOTOD, YCTaHaBJ'II/IBaTE: CONepIKAHNS |
IpuHIUITB! TPAaHCKPUIILIUH: | CINIAHCHHT,  HHTPOH,  9K30H. | CYIICCTBCHHBIH MPHU3HAK METOIOB
KOMIUIEMEHTAPHOCTb, XapaxkTepru3oBaTh peakuuu | KiaccH(pUKANN

AHTHUIIAPAIIIETBHOCTb, MaTpPUYHOIO CHHTE3a, CBOHCTBA | OMOJIOrHYecKux 00y4eHus
ACHMMETPHUYHOCTb. JIEMOHCTpAIMHU | TeHeTHYeCKoro koaa. OnuceiBath | 0ObEKTOB (aBnennii, | AMEHH

[oprper: H. K.  Kosbuos. | atams TPAHCKPUIIIUK u | nponeccos), ocnopanus | B.C. Jlexnesa», 000
Tabmumsl u cxemsl: «buocuHTE3 | TpaHCISIHH, yCTaHaBNIMBATh | Wi 00oOmenus ¥ | «PuU3HKOH JIab»,
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Oenka», «['eHeTHdeckuii Koa» B3aUMOCBS3b MATpUYHBIX | CPaBHEHUs,  KpuTepuu | 000
peaknuil B KIETKE; CXeMAaTHYECKH | IPOBOAUMOTO aHATIH3A. «CBEPOBPA3OBAH
u300pakaTh MaTpuuHble peakuud | llenesble opueHTHPBL | [ip,,
TPAaHCKPUIILUM U  TPAHCISLUU. | HEHHOCTH HAaY4HOT 0
Pemars Ouomormdeckue 3a1adudl | MO3HAHUS
Ha OTpeIesIeHue
N0CNIe10BATe/IbHOCTH
nykneotunos JHK u MPHK,
MPUMEHSA 3HAHHSA O PEeaKIUsIx
MaTpUYHOIO CHHTE3a,
TEHETUYECKOM KOfe, IpPUHIMIE
KOMIUIEMEHTAPHOCTH
7.2 Cunre3 Tpancnauus u ee sranel. Ydactue | PackpsiBaTh coJiep>kaHue | Y CTaHaBIUBATh OI'AOY BO
Oenka (2 | rpancnopraeix PHK B GuocuHTe3€ | TEpMHHOB " MOHATHI: | CYIIECTBEHHBIN TNpHu3HaK | «[ 0cynapCTBEHHBIH
yaca) Oemka.  YcmoBust  OmocmHTesa | TpaHcisinus, aHtukonoH, TPHK, | kmaccudukanmm YHUBEPCUTET
Genka. Komuposanue | amunoaumn-TPHK-cunrerasa 6MOJIOTHUECKUX IPOCBELICHUA»,
aMHUHOKHCIIOT. Posis  pubocoM B | (kKomasa), noiaupubocoma | 00bEKTOB (sBeuuit, | ®I'BHY
6uocunrese Oenka. JlemoHcTpamy | (mosmmcoma).  XapakTepu3oBath | MPOLIECCOB), OCHOBAHUSI «AHCTHTYT
Tabmuubl U cxeMmbl. «BbuocuHTE3 | CBOMCTBA TI'E€HETUYECKOrO KOja. | Ui COepKAHHA U
Oenka», «I'eHeTHYECKUM KOI» OnuceIBaTh 3TANbl TPAHCISIMU U | 0000IEHUIUCPABHEHHS, METOIOB
CXeMaTHYECKU n300pakaTh | KPUTEPHUHUIIPOBOJHIMOT0A
MaTpUYHbIC PEAKLUH TPAHCIALUY. | HAJIU3a. 06y-ers
Peuwrats  Guonoruueckue 3anaun | Lleaesble opuenTHphbl: | TMEHH
Ha OINpENEJICHUE aHTUKOJOHOB | HEHHOCTH HAY4YHOI'0 B.C. Jlennesa», OO0
TPHK, MOCJIEA0BATEILHOCTH | MO3HAHUSA «DU3NKOH JIa6»,
aMUHOKHCIIOT B MOJIeKyle Oenka, 000
NPUMEHSIA 3HAHHA O PEeaKIUsIx «CBEPOBPA3OBAH
MaTpUYHOTO CHHTE3a, HE»
TEHETUYECKOM Kofe, IpUHIMIE
KOMILIEMEHTapHOCTH
7.3 Mexanus3mbl | OpraHusalnus reHoMa y IpokapHoT | PackpbiBaTh coJiepskaHue | Y CTaHaBIUBATh OI'AOY BO
DKCIIPECCUH | B JyKapHoT. Perynsiuust | TepMUHOB M NOHATHI. OIEpaTop, | CYLIECTBEHHBI mpu3HaK | «['ocynapcTBeHHbII
TEHOB aKTHBHOCTH TEHOB y IIPOKAPHOT. | ONIEPOH,  CTPYKTYPHBIE  TEHBI, | KIacCHHKANH YHUBEPCUTET
(2 yaca) Tunoresa onepona (P. XKaxo6, XK. | mpomotop, pemnpeccop. | GUOTOTHYECKUX HPOCBELICHUSAY,

63




DdenepanpHaspadovasIporpaMma

Mano). Perymsunst o6meHHbIX | ONMCBIBaTE CTPYKTYpY TI€HOMa | 0OBEKTOB (sBenuit, | ®I'BHY
nporeccoB B KieTke. KIIeTOYHBIN | MPOKapHOT; XapaKTCPU30BaTh | MPOLECCOB), OCHOBAHMA | (MIHCTHTYT
TOMEO0CTas3. JemoHcTpanmu | paboTy  MHAYIHOENBHOTO W | IIIA conepIKanms i
Tabmunsr u cxembl: «buocuHTe3 | penpeccHOenbHOro omnepoHa. | 0000IIeHUSINCPABHEHH, METOIOB
Oenka», «['eHeTHYECKHI KOI» Beoinenats CTPYKTYPHYIO U | KpUTEPUHUIIPOBOJUMOIOa
PETryJISITOPHBIE ~ YaCTH reHa | HaJmsa. o6ydcHua
sykapuoT. CpaBuuBath npoueccsl | Lleaesbie opuenTuppr: | TMEHH
SKCIIPECCUH T€HOB Y IPOKAPHOT U | HEHHOCTH nayuanoro | B.C. Jlennesa», 000
JYKapHOT. XapakTepH30BaTh | MO3HAHMS «Du3MKOH Jlab»,
runoTesy onepona (D. XKaxoo, XK. 000
Mano). OmnuchBaTh MEXaHU3M «CBEEPOBPA3OBAH
HO/UIePIKAHUS KJICTOYHOTO UE»
roMeocTasa
7.4 OcHOBBI Bupycsl — Hekinerounsle ¢opmsl | PackpeiBath coJiep>kaHue | BoisaBisaTh u | ®rAOY BO
BUPYCOJIOTH | )XM3HM W OONMraTHbIE MapasHThl. | TEPMHHOB M MOHATHHA: BHUPYC, | XapaKTepH30BaTh «[ocynapcTBeHHEBII
. CTpoeHHe NPOCTHIX W CIOXHBIX | BUPHOH, CEpALEBHHA, KaICUJ, | CYIIeCTBEHHbIS YHHBEPCUTET
Wudpopmary | BUPYCOB, peTpoBUPYCOB, | 0OpaTHast TPAHCKPHUIILHS, | IPU3HAKA MPOCBEIICHUS?,
OHHas OakTepuodaros. BupycHsie | peTpoBUpyCHI, Oakrepuodar, | OGHONIOTHYECKUX ®OI'BHY
Guomnorust (3 | 3a6oaeBanus 4esIoBEKa, | BUPYC UMMYHOJE(UINTA | 00BEKTOB(SBICHUIA). «AHCTHTYT
Jaca) KUBOTHBIX, pacrenuit. CIIN], | yenoBeka (BWY), mnpupoxso- | YcraHaBiuBaTh CONepIKANHA U
COVID-19, coLuanbHbIe U | O4aroBble HH(EKINH. | CYIECTBEHHBIH IPH3HAK METOJI0B
ME/IMIUHCKHE npo6eMsl. | XapakTepu3oBaTh BUPYCHI, | KiIacCH(HKAIK
Hemonctpanun Iloprper: [ W. | perpoBupycsl u OakTeprodaru | OUOIOTHYECKUX 00y3eHus
VBanoBckuil. TaGauIbl M CXEMBI: | Kak BHYTPUKJICTOYHBIX [1APA3UTOB | 0OBEKTOB (nBnennii, | AIMEHH
«Tenernyeckuii koa», «Bupychl», | IPOKAPHOT M 3yKapuoT. Manaratek | npoueccos), ocHosanus | B.C. Jlennesa», OO0
«bakrepuodarn». IIpakTHdeckas | THIOTE3bI 9BOJIOLIMOHHOTO | 1 00o0menus ¥ | «DU3HKOH JTab»,
pabora «Co3nanne MOJENH | MPOUCXOKACHHUS BHPYCOB. | CPaBHEHHS,KPUTECPUN 000
BHpYyCa» OrmuchIBaTh MEXaHU3M | IPOBOJMMOTO aHAIIH3a. «CEEPOBPA3OBAH
B3aUMOJCHCTBHS ~ BUpyca M | BRSBTS NPHYMHHO- | p,
KIICTKH, MHGEKIMOHHBIN | CICACTBEHHBIC CBSI3U IPU
BUPYCHBI MPOIIECC. | H3YYCHHH
XapakTepu3oBaTh ~ MEXaHM3MBI | OMONOTUYECKHX SBICHUH

BEPTUKAJILHON U TOPHU30HTANBHON
repeiaud BUPYCOB; 3a00JIeBaHUS

U IPOLIECCOB.
IeneBble OPHEHTHPHI:
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JKUBOTHBIX u pacTeHull, | HEeHHOCTH HAY4YHOI'0
BBI3BIBACMBIC BHUPYCaMHU. | [jo3HAHUA.
HasbiBaTth BUPYCHBIE
3a0ojeBaHus, BCTpedaroluecs y

YeI0BeKa. TpuIII, KJIEIIEBOM
sHuedanur, renarur, COVID-19,

CIIMA. Cobmonmate  mpaBuiia

MOBEICHUS B OKpYKaroiei

TIPUPOTHON cpene, Mep
MPOQUITAKTHKY PACIIPOCTPAHCHUS

BUPYCHBIX 3aboneBanuii (B TOM

uncie BUU-undexumn)

8. Tema «KU3HEHHBIN UK KJICTKH»

8.1 JKuzuennwii | Kierounslii nuki, ero mepuonsl u | PackpeiBath cojepkanue | BeIsBisTh npuunHHO- | DI'AOY BO
LUK KIeTKU | perynsuusi. MHTepdasza u MHTO3. | TePMUHOB U TOHATHUI: KJIETOYHBIH | CIEACTBEHHBIC CBsI3U TpH | «["ocynapcTBeHHBII
(1uac) OcobeHHoCTH MPOLIECCOB, | MKI, HHTepda3za. llepeuncnsars | U3ydeHuu YHUBEPCHUTET

NMPOTEKAIOIUX B HWHTepdase. | MepUOAbl  KM3HEHHOTO  IIMKJIA | OMOJOTHYECKHX SIBJICHUI | TPOCBELICHHS,
IloaroroBka KJIETKM K JGIEHMIO. | KIETKHU U XapaKTepU30BaTh | U MPOLECCOB. OTBHY
IIpecunreTnueckuii NIPOTEKAIOIINE B HUX MTPOLIECCHI IeneBrie OPHEHTHPBL. | (HHcTHTYT
(HOCTMHTOTHHSCKHP“I), IEeHHOCTH HAYYHOTO | coepiKaHms U
CHHTETHYECKHH u O3HAHMSL METOIOB
TIOCTCUHTETUYECKUN
(IPeMHUTOTHYECKHIA) MIePUOIbI obyqerns
unrepdassl. JleMOHCTpaluK HMCHH
Tabmuubl 1 cxembl: <«KH3HEHHBII B.C. Jlegnesa», OOO
LUKII KJIETKH», KMHUTO3» «DPHU3NKOH JIab»,
000
«CBEPOBPA3OBAH
HE»

8.2 Marpuynslii | Matpuunsiii  cunres  JIHK - | PackpbiBarh conepxxanue | @opmupoBats  ymenue | PI'AOY BO
CUHTE3 peIuIMKanus. [IpuHIMOBI | TEPMUHOB " MOHATUI: | JeNaTh BBIBOJIBI ¢ | «I'ocynapcTBEHHBII
JHK. peIumKanun JHK: | perunkanus (pemymmKanus), | HCIOIb30BAaHHEM YHMBEPCUTET
XpOMOCOMBI | KOMIUIEMEHTapHOCTb, KOMIIJIEMEHTAPHOCTb, JIelyKTUBHBIX U | TIPOCBEILCHHUSY,
(2 yaca) TIOJIyKOHCEPBATUBHBIN CHHTE3, | aHTUIIAPAJUIEIbHOCTbD, JHK- | uHAYKTUBHBIX OI'BHY
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AQHTUIAPAJUIENBHOCTh.  MeXaHHu3M | MoJMMepasa, TENoMepa, | YMO3aKIHOUYCHHH, «MHCTHTYT
pemumkanun  JTHK.  XpomOCOMBI. | penuKanuoHHas BUJIKA, | yMO3aKIIIOUEHUH 1O | comepyKaHus i
CrpoeHne XpoMocoM. TeoMephl B | XpOMOCOMa, XPOMOCOMHBIH | aHAJIOTHH, METOJIOB
Tenomepasa. XpoMOCOMHEI Habop | Habop, HYKJICOCOMBI, | (hOPMYIHPOBATH -
KJICTKH — KapHOTHII. JIMTUIOWAHBIN | CECTPUHCKHE XpOMATH/IbI, | THUIOTE3bI o Y
M TaIUIOWAHBIA HaOOPBI XPOMOCOM. | IIEHTpOMEpa, KapHOTHI, | B3aUMOCBS3SIX. MMCHH
TomMotoru4nsie XPOMOCOMBI. | TAIUVIOMAHBIA W JUIUIOMIHBIA | BeIsBisTh u | B-C. Jlennesa», OO0
IlonoBeie XPOMOCOMBI. | HA0Op XPOMOCOM, TOMOJIOTMYHBIE | XapaKTepu30BaTh «DU3HKOH Jlab»,
Jemonctparmu TabauIbl U CXEMBI: | XPOMOCOMBI, TIOJIOBBIE | CYIICCTBEHHBIE 000
«KW3HEHHBII UK  KJICTKH», | XDOMOCOMBL.  XapaKTepH30BaTh | IIPH3HAKH «CBEPOBPA3OBAH
«Crtpoenue XPOMOCOM», | CTPOCHHE XPOMOCOM, KApHOTHUIIOB | OHOJIOTHYECKUX WE»
«Pemnukanus JHK». | opranusmos. IMepeuncisits | 06BbEKTOB(SBICHHI).
Oo6opynoBaHue: cBeroBoi | mpuHIMIbl pervkanuu JHK u | LeseBble opueHTHPBI:
MHKPOCKO; MUKpOIIpenapaThl. | 1aBaTb UM COJEpPKaTeNIbHYIO | IEHHOCTH HAYYHOr'0
«MHTO3 B KJISTKaX KOpEIIKa JIyKa». | XapaKTePUCTHUKY. OnuceIBaTh | MO3HAHMS
Jlaboparopnas padora «M3yuenue | mexanu3m  perummkannu  JTHK.
XPOMOCOM Ha roToBbIX | CXeMaTH4eCcKu n300paxath
MHKpOTIpenapaTax» CTpOCHHE MeTtadasHoit
XPOMOCOMBI. Paznnyath
XPOMOCOMBI Ha MHKpOIIpenaparax
1 MUKpodoTorpapusx
8.3 JHenenue [Henenune xnerku — muto3. Cranuu | PackpriBath conepxkanue | [IposBnsare  unHTEepec k | PIAOY BO
KJICTKU — | MMTO32 M TPOMCXONSIIME B HHX | TEPMHHOB M MOHATHH! MHTO3, | pakTHYECKOMY «["ocynapcTBeHHBIN
MHTO3 (2 | mpoueccsr. Tumst MmuTo3a. | mpodasa, Meradasza, aHadasa, wsydennio npodeccnii n | YHUBEPCHTET
yaca) Kapuokunes " LUTOKKHE3. | Tenodasa, KapHOKHHE3, TPYIa PETHEHOTO DOIA, MIPOCBEIICHHSI,
Buosnornueckoe 3HaAUYCHHE MHTO3a. | IUTOKMHE3, BEPETCHO [eJICHHS, OI'BHY
JlemomcTparyru TabIHIE! 1 CXeMBI: | MeTadasHas miacTHHKa, Goposma | ° TOM THCIC Ha OCHOBE «AHCTHTYT
«OKU3HEHHBIH  IMKJI  KIETKW», | JeJICHUS. Tepeuncnsry | TPUMCHCHAA 3 COnIepIKaRNS 1
<<CTpoeH1/1e XpOMOCOM», | IIOCICA0BATCIbHOCTh craauii | TPEIMETHBIX 3HAHUH. METOI0B
«Penmmukanus  IHK», «Mwurto3». | Muto3a u onuchBaTh | IlesieBble OPHEHTHPHI:
Ob6opynoBaHue: CBETOBOH | IIPOMCXOAIINE HA HUX IPOLECCHL. | TPYA0BOE BOCIUTAHNE obyyerns
MHKDOCKOII; MuKponpenapatsl: | CpaBHHBATH 0COOEHHOCTH HMCHH
«MHTO3 B KIETKaX KOPEIIKa JIyKa». | IPOTEKaHUsI MHTO3a B B.C. Jlennepa», OO0
JlaboparopHas paboTa | paCTUTENILHBIX U JKHBOTHBIX «DU3NKOH JIao»,
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«HaOmogenne MHTO3a B KJIETKaX | KI€TKax. OOBACHATD 000
KOHYMKA KoOpemka Jyka (Ha | GMOMOTHYCCKUIT CMBICT METO3a. «CBEPOBPA3OBAH
TOTOBBIX MHKpOIIpeIaparax)» Paznuyate crammm MHTO3a Ha HE»
MUKpOIIpenapaTax "
MHKpO(oTOrpadusix
8.4 Perymsuusa Perynsumsa mutotmdeckoro mmkia | PackpeiBath cozepkanue | BocnuteiBath dI'AOY BO
JKM3HEHHOTO | KJIETKH. [IporpaMmmupyemast | TEPMHHOB M THOHATHHA. aIlONTO3, | HeoOXOAUMOCTE «["ocynapcTBeHHBIH
[UKJIa KIeTouHas rubenb — anonros. | mpojudeparms, y4acTBOBaTh B pelexuy | YHHBEPCHTET
KIIETOK Krnerounoe sapo, xpomocomsl, | nuddepeHInpoBKa. MIPOCBELLEHUS»,
MPAaKTHYECKUX TPYIOBBIX
(1vac) (yHKIHOHANbHAs TeHOMHKa. | XapaKTepu30BaTh PEryJISAILHIO OI'BHY
Jemonctparmu TaOiaHIbl U CXEMBI: | MUTOTHYECKOTO ILIUKJIA  KJICTKH. zen, samat (B cembe, «AHCTHTYT
«Ku3HeHHBIH  1UKIT  KIeTKH», | OOBSICHATH GuonorHueckuii | 0011e00pasoBaTenbHOM COIepKAHHS 1
«Crtpoenue XPOMOCOM», | CMBICII 3arporpaMMHUpPOBaHHON | OPraHU3aluy, CBOEH METO/IOB
«Pemmmkanus JTHK», «Muto3» KJI€TOYHOH TMOEeIM — amomnTo3a. | MECTHOCTH) 6
. 00yJYCHHS
VcraHaBIMBaTh B3aHMOCBS3b | TeXHOIOHIECKOM " ¥
MEXLy TOMEOCTA30M KIETOK M HX | (i o UMEHHU
THOETBI0 HATDABICHHOCTH B.C. JlenneBa», OO0
P ! «DU3NKOH JTab»,
CITOCOOHOCTD 000
WHUIUHUPOBATH
[HpOBATE, «CBEPOBPA30OBAH
[UIaHUPOBATh M| UE»
CaMOCTOSITEIIEHO
BBINOJIHATE TAaKOro poja
JIeATEIbHOCTD.
LleneBble OpHEHTHPHI:
TPYI0BOE BOCIIUTAHHE
9.1 Opranusm Buonoruueckoe pasHooOpasue | PackpriBath cojepkanue | BeisBiaTe u | ®I'AOY BO
KaKk €JUHOE | OPraHu3MOB. O/IHOKJIETOYHBIC, | TEPMUHOB U TMOHSATHH: OPraHHU3M, | XapaKTepu3oBaTh «["ocynapcTBeHHBIH
nenoe (luac) | KOJOHHANBHBIC, MHOTOKJIETOYHBIC | OpraH,  OpraHesUibl,  CHCTeMa | CyIIECCTBCHHBIC YHHUBEPCUTET
OpraHU3MEI. OCcOOEHHOCTH | OpraHoB, arnmapar, | IpU3HAKH MIPOCBEIICHUSY,
CTPOEHHST W >KM3HEIEATEIbHOCTH | QyHKIIMOHATIbHAS CcHCTEMA, | OMOJOTHYECKUX ®I'BHY
OJTHOKJIETOYHBIX OpPraHU3MOB. | TOMEOCTa3. Tepeuncsits | 00bEKTOB(SBICHHIA). «AHCTHTYT
bakTtepun, apxew, OJHOKJICTOYHBIE | CTPYKTYPHO ¢yakunoHanpHble | [lejeBble  OpPHEHTHPBI:
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rpuoBsl, OJIHOKJICTOYHBIE | YaCTH OJIHOKJICTOUHBIX, | eHHOCTH HAYYHOTO | cofepKaHus 1
BOJIOPOCIH, JApyrue MPOTHCTHL. | KOJIOHHAIBHBIX, MHOTOKJICTOUHBIX | O3HAHHUS. METOJIOB
Kononuansusie OpPraHU3Mbl. | U MHOTOTKAaHEBBIX OpraHu3MoB. | [lonumars UEHHOCTb | 6y uepyy
B3aumocsssb yacTeil | XapakTepu3oBaTh ~ OCOOEHHOCTH | jkp3HM,  374O0POBBS U —
MHOTOKJIETOYHOTO OpraHM3Ma. | CTPOCHHS U JKU3HEACSITEIBHOCTU
Tkanu, oprasel u pCI/ICTeMBI OJJI:IOKHCTO‘{HLIX OpraHU3MOB, Oesonacioctt 3H%quHe B.C. Jleznesa», 000
JUYHBIX  YCWIMH B | (Dusukon T1a6»
opraHoB. OpraHu3M Kak €IHHOE | KOJIOHHAIbHBIX, MHOTOK/IETOUHbIX '
nenoe. 'omeocTas. JIeMOHCTpaluy | ¥ MHOTOTKAaHEBBIX OPraHU3MOB. COXpateHnn  310pOBRA, | OO0
Tabumumst u cxembr: | CpaBHmBaTE ~ Mexmy — coboii | 3HaTh W cobmomats | (CEEPOBPA3OBAH
«OTHOKJIETOYHBIE BOJOPOCIIN», | OJHOKJIETOYHBIE, KOJIOHHAJBHEIE, | PaBHIa 0e30acHOCTH, UE»
«MHOrOKJIETOYHbIE ~ BOJOPOCIH», | MHOTOKJIETOUHBIE U | 6€30MacHOrO MOBENECHHS
«baxrepun», «[Ipocreiimue», | MHOTOTKaHEBbIC OPTAHU3MBI Ile/ieBble OPHEHTHPDI:
«Opraspl 1IBETKOBBIX PacTCHUII», usuueckoe
«CucTeMbl OPraHOB INO3BOHOYHBIX BOCIHMTAHHE,
JKABOTHBIXY, «BuyTtpeHHee (opmupoBanue
CTpOCHHE HACEKOMBIX». KYJbTYPbI 3I0POBbH H
O6opynoBanue: CBETOBOH AMOIHOHAILHOIO
MHKPOCKOTI; MHKPOIIpEHnapaThl Gaaronosyuus
OJTHOKJICTOYHBIX OpraHU3MOB;
JKMBBIE DK3EMIULIPBl KOMHATHBIX
pacteHuii; repbapuu  pacTeHHH
PasHBIX OTZEIIOB; BIQXXHBIE
TIpenapaThbl )KUBOTHBIX
9.2 Tkanu Tkanu pacTeHuit. Tunel | PackpbiBaTh coJiep>kaHue | Y CTaHaBIUBATh OI'AOY BO
pacTeHui PacTUTENbHBIX TKaHel: | TepMHMHOB M HOHATHH. TKaHb, | CyLIECTBEHHBIH mNpu3HaK | «['ocyrapcTBeHHbIH
(1yac) oOpasoBarenbHasi, MOKPOBHas, | SNHUJEPMHC, MPOOKa, KOpKa, Jyd, | Kiaccupukaiuu YHHUBEPCUTET
TIPOBOIAIIAS, OCHOBHa, | IPEBECHHA, JIPEBECHHHEIE | OMOTIOTHYECKUX MPOCBCIICHUSY,
MeXaHWJecKas. OCOOCHHOCTH | BOJIOKHA,  JIyOsSHbIE ~ BOJIOKHA, | OOBEKTOB (stBiennit, | ®I'BHY
CTPOCHU, ¢dyHxuuit U | COCyabl, KAaMEHHCTbIC KIETKH. | IPOLIECCOB), OCHOBAHMSI «AHCTHTYT
pacIoioxKeHus: TKaHel B opraHax | XapakTepH30BaTh TUNBL | 11 000OImeHust U COMepKANHS 1
pacTeHui. JleMOHCTpaLyy | paCTUTEIBHBIX TKaHCH: | CpaBHEHHS,  KPHTEPHU METOIOB
Tabmumsr u  cxemsl: «Tkanu | oOpasoBaTenbHas, HOKPOBHAsl, | IPOBOJMMOTO aHAIHN3A.
pacteHuii», «OpraHbl NBETKOBBIX | IPOBOAAIIA, ocHoBHas, | [leeBble OpHEHTHPBHI: obyuenHus
pacrenuii», «<KOpHEeBbIC CHCTEMbI», | MEXaHHYECKas; [EPEUYUCIIATh | IEHHOCTH Hayunoro | MIMEHH
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«Crpoenue crebns», «CrpoeHue | 0COOEHHOCTM HMX CTPOCHHUS U | MO3HAHUS. B.C. JlenueBa», OO0
JIMCTOBOMH IUIACTUHKHY. | BBIIOJIHAEMbIC (DYHKIUU «DUIMKOH J1a6»,
O6GopynoBaHue: JKIBBIC 000

3K3eMl‘[J‘IiIPBI 3 KOMHaTHBI)% «CEEPOEPA3OBAH
pacTeHUl; CBETOBOM MMKPOCKOI,

MHKPOIIPENapaTsl TKaHeH. UE»

Jlaboparopnast pabota «M3yueHue

TKaHel pacTeHun»

9.3 Txanu TkaHun KMBOTHBIX U uyenoBeKa. | PackpbiBaTh cozepkanue | BeiBnaTe u | ®rAOY BO
JKUBOTHBIX M | Tumsl JKUBOTHBIX TKaHEW: | TePMUHOB W MOHATHUIA: SMUTENUH, | XapaKTepU30BaTh «["ocynapcTBeHHBII
YeJoBeKa SNHTENHANbHAS, COCAWHMTENbHAsS, | CEKpEeT, MBIIICYHBIE  BOJIOKHA, | CYLIECTBEHHBIC YHUBEPCUTET
(Luac) MBIILEYHAS, HepBHas. | HEHpoH, HeHporius. | NpU3HaKK HPOCBELICHUS»,

Oco0eHHOCTH CTpOeHHs, (YHKIUH | XapaKTepu30BaTh TKaHU | OMOJIOrMYECKUX ®I'BHY

U PACIIOJIOKEHUS TKAHEH B OpraHax | XKHUBOTHBIX u 4enoBeKa: | 00bEeKTOB(SIBICHUIA). «AHCTHTYT
JKMBOTHBIX u YelnoBeKa. | SIUTeNHalbHas, coequHUTeNbHas, | IleeBble OpHEHTHPBI: COePKAHNS H
JemoHcTpanuy Tabnumpl U CXeMbI: | MblLIeYHas, HEpBHAasl; | HEHHOCTH HAYMHOTO |\ 0B

«TxkaHu  KUBOTHBIX», «CKeleT | MepedncisTh OCOOCHHOCTH WX | O3HAHHS.

yenoBeka»,  «[lumeBapurenbHas | CTpOGHHI | BBIIIOJIHSIEMBIC o6yqeHua

cHCTEMAY, «KposenocHas | GpyHKIMM AMEHH

cucTemMa, «JIpIXaTenpHast B.C. Jlennepa», OO0
cucrema», «HepBHast cucrema», «DU3NKOH JIab»,
«Koxa», «MpllleyHas cHCTEMa». 000
O6opynosanue: CBETOBOM «CBEPOBPA3OBAH
MHKPOCKOTI; MHKPOIpENapaTsl UE»

Tkanedd. Jlaboparopnas pabota

«M3yueHne TKaHel )KUBOTHBIX»

9.4 Oprassl. Oprassl. Bererarusuble u | PackpsiBaTh conepxanue | [lonnmares 3nauenue u | PIAOY BO
Cucrembl TeHepaTHBHBIC OPraHbl PACTCHUH. | TEPMUHOB U TOHATHH: opraH, | rodaneHbll  Xapakrep | «['ocymapcTBeHHbII
OpraHoB Opranbl ¥ CHCTEMBl OpraHOB | KOPEHb, IOOET, I[BETOK, IUIOJ, | SKOJOTHYECKUX YHUBEPCUTET
(Luac) KUBOTHBIX M denoBeka. DyHKIUM | ceMs, MOJIOBBIE XKeJe3bl, MOJOBEIE | TpobiieM,  MyTed  HX | MPOCBEIICHH,

OpPraHOB M  CHUCTEM OpIaHOB. | IPOTOKHU, KONYJISATUBHBIC OPraHbl, | peLICHHUS, 3HaueHue | ®I'BHY
Hemonctpauu TabauLbl U CXEMBI. | CUCTEMBI OPraHoB. | 3KOJOTHIECKOH «MHCTHTYT
«Opranbpl LIBETKOBBIX pAacTEHU», | XapaKTepH30BaTh BErETAaTUBHBIE | KYJIbTYpbI HENMOBEKA, | o nepcanis 1
«Kopaesble cucrempl», «CTpoeHue | u reHepaTHBHbIC oprassl | oOmecTsa. METO0B
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crebnsi», «CrpoeHue JIHMCTOBOH | pacTeHUid, COMAaTHYECKHUE u | OpueHTHpOBaThH Ha | 06yueHus
IaCTUHKK», «CKeNneT 4YenoBeKa», | peryisiTOpHbIe OpraHsbl | IPUMEHEHUE 3HAHUH | pvenn
» :
«[InmeBapuTensHas CHCTEeMa», | )KHBOTHBIX; TIEPEYUCIIATE | ECTECTBEHHBIX M| B.C. Jlennesa», 000
«KposenocHast cucremMa», | OCOOGHHOCTH HMX CTPOCHUS M | COLMANbHBIX HayK I «Du3HKON TTaG»
«/lprxaTenbHas CHUCTEMa», | BBINOJIHICMbIC (yHKIMU. | penieHus 3amay B 000 ’
«BpinenurenbHas cucrema», | YcraHaBIMBaTh B3aUMOCBSI3H | 00JIaCTH OXpaHbl
«HepBHas cucTeMa», | MeXAy CTPOSHMEM OpPraHOB U MX | MPUPOJIbI, IUIAHUPOBAHUS «CBEPOBPA3OBAH
«OHIOKpUHHAS cuctema». | pynkiuamy. Pasnuuate  Buasl | cBoux — moctymko  u | UE»
Ob6opynoBaHue: JKMBBIC | TKAHEH, OpraHbl ¥  CHCTEMBI | OCHKH HX BO3MOXHBIX
3K3eMILISIPEI KOMHATHBIX | OPraHOB, B TOM YHCJIE YelIOBeKa, | MOCIeICTBUI VTS
pacTeHuii, repOapuM pPacTEHHUH | HA MHKpPOIpENapaTax, BIIXHBIX | OKpYyXaroleh Cpelibl.
pa3HbIX OT/ICIIOB; CKEJIEThI | Ipernaparax, repOapusix u | HeneBble OpHEHTHPHI:
MO3BOHOYHBIX; KOJUIEKIUH | MUKpodoTorpadusx, TabIUIax, | IKoJorudeckoe
0€eCII03BOHOYHBIX JKUBOTHBIX; | MOJIEJISIX M MYJISKAX BOCHUTAHUE
BJIQKHBIC MpEnaparbl JKUBOTHBIX,
ckener uenoBeka. JlaGoparopHas
pabora «M3yuenue OpraHoB
L[BETKOBOI'O PAaCTEHHUS»

9.5 Onopa Ttena | Onopa Tena opranusmoB. Kapkac | PackpeiBath conepxxanue | Co3HaBath BaxkHocth | PT'TAOY BO
OpraHU3MOB | pacTeHH. CkeneTsl | TEPMUHOB U TOHSTHUH: ONOPHBIE TpyROMIOOHs, OOydeHHs «["'ocynapcTBeHHBIN
(Lyac) OJIHOKJIETOYHBIX U | CUCTeMBI,  000JIOUKH KIETRH, | rpyny, HaKomTeHms | YAUBEPCHTET

MHOTOKJIETOYHBIX JKMBOTHBIX. | QUOPHIUIBI, KapKac, HapyXKHbIH . | IpOCBeIIeHus»,
N o . HaBBIKOB TPYIOBOH
HapyxHblif 1 BHYTPEHHHI CKEJET. | CKelleT  (XUTHHOBBIA  MOKPOB), OTBHY
o JIESITENIbHOCTH Ha
CTpoeHHE ¥ THIIBI COCAMHEHHMS | THIPOCTATUYCCKUI CKeJIeT, «AHCTHTYT
Kocrel. JleMoHCTparu TaOuuIbl | BHYTPEHHHI CKeJIeT, kxocty | TPOTAKCHUH JKM3HU JUIA COIepKAHHS 1
n cxembl: «CTpoeHue cTe6as», | (IIMHHBIE, KOPOTKHE, ILIOCKME), | YCHEUIHON METO0B
«CTpoeHre TUCTOBOW IUTACTHHKIY», | COeINHEHUS KOCTEH, | mpodeccnoHaTbHON 6
00yueHHst
«Ckener YeJIOBEKa». | HEMOIBUKHBIC (uBBI), caMopean3amuu B v
. MMEHU
ObopynoBanue: CKEJIETBI | MOJIYIIOABHKHEIE, TOZIBIGKHEIC | 1y ¢ pitekom oGiecTe.
[03BOHOYHBIX; BI@XKHBIE | (CYCTaBbl),  OTHENBI  CKEJETa .| B.C. Jlenuesa», OO0
. . LlesieBble OpPUEHTHUPBI:
mpenaparbl  JKMBOTHBIX;  CKEJET | MO3BOHOYHBIX JKMBOTHBIX: YEpell, «Du3NKOH JTab»,
. . N TPY0BOE BOCIIUTAHNE
YeJI0BeKa, PaKOBHHBI MOJUTIOCKOB; | OCEBOH  CKeleT  (IMO3BOHOYHHK, 000
KOJUICKIIAU HACCKOMBIX, | Tpy/Has KJIETKa, XOpna), mosica «CBEPOBPA3OBAH
HIJIOKOXKHUX KOHEYHOCTEH, CBOOO/IHBIC HE»
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KOHEYHOCTH. OnuceiBaTh
Hapy KHbIH u BHYTPEHHUI
CKEJIEThl JKUBOTHBIX, CTPOCHHE H
THUIIBI COCMHEHUs  KOCTeH.
YcranaBnuBaTh B3aHMOCBSI3H
MEXTYy  CTPOCHHEM  OIIOPHBIX
cUCTeM U WX OQYHKIMIMH B
OpraHusMme. CpaBHUBATh
CTPOCHHE  ONOPHBIX  CHCTEM
pacTeHHH U JKMBOTHBIX
9.6 JlBmxenne JBrmxenne opraHu3MoB. | PackpriBath cojiepkaHue | Y CTaHaBIMBaTh ®I'AOY BO
OpraHusMoB | JIBHkeHHE OJIHOKJICTOUHBIX | TEPMUHOB U MOHSTHIA: IBHJKEHHE, | CyIIECTBEHHbIH mnpusHak | «['ocynapcTBeHHBIN
(1vac) OPraHU3MOB: ameOouHoOe, | TBUraTeIbHbIC opraselusl, | Knaccuduxamuu YHUBEPCUTET
KTYTUKOBOE, pPECHHUYHOE. | IBIKEHHE npocTeiimux | GHOIOTHUECKUX MPOCBCLICHUSY,
JlBuxeHue MHOTOKJIETOYHBIX | (aMmebouHoe, KT'YTHKOBOE, | 0OBEKTOB (sBnenui, | ®IBHY
pacTeHMii: TPOIM3MBI W HACTHH. | PECHUYHOE), [IBHXKCHHE PACTCHHUI | IPOLIECCOB), OCHOBAHUS «AHCTHTYT
JlBnxeHne MHOTOKJIETOYHBIX | (TPONU3MBI, HACTHH), MBILICYHBIC | [T 000OMmeHHs | COMEpRAHIA H
JKMBOTHBIX M YEJIOBEKA. MBILICYHAS | CHCTEMBI (coxparuTenbHbIC | CPaBHEHMS,  KPHTCPUH METOOB
cucrema. Pedunekc. CkeneTHble | BOJIOKOHIIA, KOXKHO-MYCKYJIbHBIH | IPOBOAUMOTO aHAIM3a.
MBIIIIIB u ux paborTa. | MeILIOK, CKeleTHast MycKyarypa), | IleieBble OpHEHTHPBI: 00y4eHus
Hemonctparwn TabNMUIEI M CXEMBI: | CKENETHAs MBIINA (MBIIIEYHOE | jeHHOCTH Hayunoro | TMCHH
«OIHOKJIETOYHBIE BOJIOPOCIIN», | BOJIOKHO, MI/IOd)I/I6pI/Inna), O3HAHHSL B.C. Jlennesa», OO0
«[Ipocreiimue», «CTpoeHHe | BHICIIME [BHUIATEIbHBIC IEHTPEL, «DHU3UKOH J1ab»,
MBIIIIBD, «MBIIIeYHass CHCTEMa» pa60Ta MBIIIII] (L[BI/IraTeJILHaﬂ, 000
COMAaTHYecKast), MBIILIEYHOE «CBEPOBPA3OBAH
YTOMIICHUE. XapakTepu3oBaTh HE»
BUJBI JBIDKCHHS OJHOKJIETOYHBIX
1 MHOTOKJIETOYHBIX OpPIaHH3MOB.
OnucelBaTh CKEJIETHBIE MBIIIIIBI U
ux  paboTy.  YcraHaBIUBAaTh
B3aUMOCBSI3b MEXIY CTPOCHHEM
ONOPHBIX CHUCTEM M JIBIKCHHAMU
OPraHU3MOB
9.7 IluTanue Iluranue opranu3moB. | PackpbiBatb conepxkanue | CaMoCTOsITEIbHO PI'AOY BO
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opranusMoB | IlorjomieHne BOABI, YIVIEKHCIIOIO | TSDMUHOB M IOHATHHA. NHTaHHE, | BBIOUPATh cnocob | «["ocynapcTBeHHbII
(2 gac) rasa W MHHEPATBHBIX BEIICCTB | MUIICBAPCHHE, petieHus y4eOHOM | YHHBEPCHTET
pacreHusmH. [IuTaHWe >KHBOTHBIX. | IIAIICBAPUTEIBHEIC BaKyoJH, | OMOJIOTHYECKOH NPOCBELIEHUS»,
BHuyTpumosioctHoe U | KUIIeYHast HOJIOCTb, | 33/1a4k(CPaBHUBATD OI'BHY
BHYTPHUKJICTOYHOC THINCBAPEHHUE. | MUIICBAPUTEIBHAS TpyOKa, | HECKOJBKO ~ BapHaHTOB «MHeTHTYT
IMuranne MO3BOHOYHBIX | MTHIIIEBAPUTEIBHBIN TPakKT, | pEIICHNUS,BEIONPATh conepIKanms i
JKHBOTHBIX. Otzensl | MUIEBaPUTEIIBHBIC JKene3bl, | Haubosiee 1Mo IXOISAIIUHA ¢ METOIOB
MHIIEBAPUTEIBHOTO TpaKTa. | MUIIEBAPUTEIbHbIC COKH. | y4ETOM CaMOCTOSTENBHO
TumeBapuTensHbIE Kejespl. | XapakTepH30BaTh MMUTaHUE | BBIICICHHBIX obyyerns
I[MumeBapuTenbHast CHCTEMA | JKMBOTHBIX; BHYTPHMIIOJIOCTHOE M | KDUTEPHEB). HMEHH
YENOBEKa. JlemoncTpanuu | BHyTpuKieTouHoe nuuiesapenue. | Ileaessie opuentupsr: | B.C. Jlexnesa», OO0
Tabmumpt " cxembl: | Pasnuuate  Ha  M300pa)KCHUSX | EHHOCTH Hay4Horo | «Pusukon JTab»,
«KWIIeYHOOI0CTHEIEY, (cxemax, Tabmuuax, MyISDKax) | HO3HAHMS. 000
«[IuiieBapuTenbHas CHCTEeMa», | OTIEIbI MULIEBAPUTEIILHOTO «CBEPOBPA3OBAH
«CxeMa  TUTaHUS  PACTEHHWI». | TpAKTa U MHUIIEBAPUTEIBHYIO UE»
Ob6opynoBaHue: JKUBBIE | CHCTEMY YeIoBeKa.
IK3EMILISAPBI KOMHATHBIX | YCTaHaBINBAaTh B3aHMOCBSI3H
pactenuii; obopygoBaHHE Ui | MEXKIY  CTPOCHHEM  OpraHOB
JEMOHCTPAIIMM  TIOYBEHHOTO ¥ | TIHINCBAPCHHS
BO3JYIIHOTO IIMTaHUs PAaCTCHUH,
pacieruieHnsT Kpaxmaia u OenkoB
o] ISHCTBHEM (pepMEHTOB
9.8 Jbixanue Jbixanue opraHusmoB. JlpixaHue | PackpbiBaTh cozepxanue | YdyactBoBaTh B pemenun | DI'AOY BO
OpPraHW3MOB | pacTeHWii. JIpIXaHWE KUBOTHBIX. | TCPMUHOB U TOHATHMH. IbIXaHHE, | IPAKTHIECKUX TPYHOBBIX | «[0CYIapCTBEHHBII
(2 yaca) Hduddyzus rasos yepes | mupys3us, KOXKHOE JbIXaHue, | nen, 3amad (B CeMbe, | yHHBEPCHTET
MOBEPXHOCTh  KJIETKH. KO)KHOE | OpraHbl [JbIXaHHs, [bIXaTeNbHBIC | 00LIIC00pa30BATEIBHON | MPOCBELICHHS,
JIBIXaHHE. JlpIxatenbHast | ABMKCHUS, BIXaTeIBHBIN IEHTP, | OpPraHU3aIliH, cBoeil | ®I'BHY
MTOBEPXHOCTE. XKab6epuoe W | JIeTOYHBIE OOBEMBI, >KMU3HEHHAs | MCCTHOCTH) «HeTHTYT
JerovyHoe  ApixaHue. J[pIXaHHE | EMKOCTh JIETKHX. TeXHonomtiecxoﬁ | conepanms i
MMO3BOHOYHBIX JKHBOTHBIX u | Xapakrepu3zoBarth JIBIXaHUE | COLUATBHOM METOI0B
YeJI0BEKa. DBOJIIOIIMOHHOE | PACTCHUH; bIXaHUE JKUBOTHBIX U | HANPABICHHOCTH, OBITH
YCIOKHEHHE  CTPOCHMS  JIETKHX | YeJIOBEKa. OmnuchIBaThk | CIOCOOHBIM 00y3eHus
II03BOHOYHBIX JKMBOTHBIX. | DBOJIIOLMOHHOE YCIIOKHEHHE | HHUIIUUPOBATH, HMMCHH
JlpIXaTenbHas CHCTEMA YeJIOBEKA. | CTPOEHHs JIETKMX IO3BOHOYHBIX | IUIAHUPOBATh u | B.C. Jlenuesa», OO0

72




DdenepanpHaspadovasIporpaMma

MexaHu3M BEHTWIANUH JIETKUX Y | )KUBOTHBIX. Paznuuats Ha | CAMOCTOSITEIIEHO «DU3UKOH JIa6»,
ITHUIY u MJICKOIUTAIOIIMX. | H300paKEHUAX (cxemax, | BBINOJHATH TaKOTO Poja | OO
Perymsanus IBIXaHUS. | TaOIHIAX, MyISUKax) | AestenbHOCTS. LleeBble | ~EEPOEPAZOBAH
JbIXaTenbHbIe 00bEMBI. | JbIXaTEeIbHYIO CUCTEMY 4YEI0BEKA. | OpDHEHTHPLI: TPYAOBOE WE»
Jemoncrpanyuu Tabnuip! u cxemsl: | ONHCHBATH MEXaHHU3M | BOCIIUTAHHe
«JlpIxaTenpHas cHCTeMa». | BEHTWIAUN JIETKUX Yy NOTHI U
ObopynoBaHue: 000pysI0BaHUE | MJIEKOIIUTAIOLIHX.
IS JIEMOHCTpAllMU OIBITOB 110 | YCTaHABIIUBAThH B3aHMOCBSI3U
HM3MEPEHHUIO JKU3HCHHOW EMKOCTH | MeXIy  CTPOCHHEM  OpraHOB
JErKUX, MEXaHW3Ma JbIXaTENbHBIX | ABIXaHHA W HUX QYHKIUSIMH B
IBUKEHUI OpraHu3Me
9.9 Tpancnopr | [Ipixanue opranusmoB. /[lpixanue | PackpbiBath cozepkanue | OpHeHTHPOBATh Ha | DTTAOY BO
BEIECTB Y | pacTeHuH. JIpIXaHHWE KMBOTHBIX. | TEDMUHOB M IOHATUI. JbIXaHUE, | IPUMEHEHUE 3HaHu# | «['ocyaapcTBEeHHBIN
opranusmMoB | duddysus ra3oB gepe3 | 1uddy3us, KoXKHOE [bIXaHHE, | CCTECTBEHHBIX U | YHUBEPCUTET
(24aca) NOBEpXHOCTh  KJeTKH. KokHoe | opraHbl [JbIXaHHsA, [bIXaTEIbHBIC | COLMANBHBIX HAayK JUIA | IPOCBELICHHA»,
JbIXaHHE. JlbIxaTenbHasl | ABUDKEHUs, [bIXaTEIbHBIH LEHTp, | pEIleHUs 3aj1a4 B | ®I'BHY
TIOBEPXHOCTb. XKabGepnoe U | JIETOuHble OOBEMBI, JKU3HEHHAs | 0OIacTu OXPaHBI | «[IacTHTyT
JeroyHoe  AbIxaHWe. J[pIXaHHWE | eMKOCTh JIETKHX. | MPHPOJIBI, TUIAHUPOBAMS | (6 1epwcanis 1
N103BOHOYHBIX JKUBOTHBIX u | XapaKkTepu3oBaTh IOBIXAHHE | CBOHX — HOCTYNKOB M| .o .
4enoBeKa. OBOJIOLIMOHHOE | PACTEHUH; JBIXaHUE JKHUBOTHBIX U | OLGHKUM UX BO3MOXKHBIX
YCIOKHEHHE CTPOCHMS JIETKHX | YeJOBEKa. OmnuchIBaTh | MOCJIEICTBHH UL 06ygeHus
[03BOHOYHBIX JKMBOTHBIX. | DBOJIOLHOHHOE YCIOKHEHHE | OKPYIKAIOIIEH CPEJIbL. HMCHH
JlbIxaTenbHas CHCTEMa YeIOBEKA. | CTPOEHUs JerkuX Tmo3BoHouHbX | Ileaessie opmentupnr: | B.C. Jlennesa», 00O
MexaHu3M BEHTWISALUHU JIETKUX Y | )KUBOTHBIX. Pasnuuate Ha | IKOJOTrHYecKoe «DU3NKOH JIab»,
NITAL u MIICKOITHTAIOMINX. | H300paKeHHSIX (cxemax, | BociuTaHue 000
Perymsanus IbIXaHUs. | Tabnuuax, MYJISDKaX) «CBEPOBPA3OBAH
JlbIxaTenpHbIe 00BEMBI. | JBIXaTEIbHYI0 CHCTEMY YeIOBEKa. UE»

Jemonctparmu TaOaHIbl U CXEMBI:
«Jlp1xarenpHas cucreMa».
OobopynoBaHue: o0opynoBaHue
JUIT  IEMOHCTpAIMU  OTBITOB O
HM3MEpPEHHI0 JKMU3HEHHOW EMKOCTH
JIETKUX, MEXaHU3Ma IbIXaTelbHBIX
JIBUKCHUM

OnuceIBaTh MEXaHU3M
BEHTWISILIMM JIETKUX y MTUI U
MJICKOITUTAIOIIUX.
YcraHaBIuBaTh B3aUMOCBSI3H
MEXIy  CTPOCHHEM  OpraHOB
IbIXaHud ¥ UX QYHKUUSIMH B
OpraHu3Me
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9.9 Tpancnopr | Tpancnopr BEILECTB y | PackpbiBath conepxxanue | opmuposars ymenue ¢ | PI'AOY BO
BEHIECTB  y | OPraHU3MOB. TpancnopTHble | TEPMMHOB U HOHSTUI TPAHCHIOPT | y4€TOM  IpeylokeHHOH | «I'ocynapcTBeHHBIN
OPraHM3MOB | CHCTE€MBI pacTeHWH. TpaHCIOPT | BEIIECTB, TPAHCIOPT y PACTCHHUH, | OHOIOTHIECKOH  3aJaull | yHHBEPCUTET
(24aca) BEILIECTB y JKMBOTHBIX. | KPOBEHOCHAs CHCTEMa )KUBOTHBIX, | BBIABILATH HPOCBELICHUSA»,

Kposenocnast cucrema wu  ee | KpoBb, miasma, (hopMeHHbIE | 3aKOHOMEPHOCTH u | OI'BHY
opransl. KpoBeHOCHas cHCTEMa | 3I€MEHTHI, KPOBOOOpAICHUE, | IPOTUBOPEUNUS B | «HCTHTYT
MO3BOHOYHBIX JKUBOTHBIX U | Kpyru KpOBOOOpalleHH!s, | pacCMaTpUBaEMbIX COepKAHNS H
genoBeka. Ceple, KPOBCHOCHBIE | CEpCUHBIH UK, | GakTax HMHAOIIOACHUSX; METOIOB
cocybl u KPOBb. Kpyru | mum¢oobpamienue, maMmda, | mpeangaratb  KpUTEPHU
KpoBooOpaIieHus. DBOTIOUOHHbIE | TUM(paTHIECKHEe COCYHBI, | IS phisBeHms | 0OYICHIA
YCIIOKHEHUS cTpoeHus | TuMdaraaeckue y3IIBl, | 3aKOHOMEpHOCTelumpor | UMEHH
KPOBEHOCHOI CHCTEMBI | BHYTPEHHSIS CPEla OPraHM3Ma. | MBOPEUMil. B.C. Jlemnesa», OO0
TO3BOHOYHBIX JKHBOTHBEIX. Pabora | Xapakrepusosarsb TpaHcnopt | OpHeHTHPOBATh Ha | «Du3NKOH Jla6»,
cepaua U ee  perymuus. | BemeCTB y  pacTeHHH M | cOBpeMeHHylo cucreMy | 00O
Hemonctparuu Tabauis! U cXeMbl. | 6€CII03BOHOYHBIX JKMBOTHBIX. | HAYIHBIX «CBEPOBPA3OBAH
«OpraHsl NBETKOBBIX pacTeHHi», | OnuchBaTh KPOBCHOCHYIO | IIPEACTABNCHUAOOOCHOB | 11p,,
«Kopaesble cucreMpl», «CTpoeHHE | CHCTEMY >KUBOTHBIX M 4YEIOBEKA. | HBIX OnosornIecKnx
crebmsa», «CrpoeHue mucTOBOM | Pasnuuate Ha  M300pa’KeHUsX | 3aKOHOMEPHOCTSIX,
TUIACTHHKI, «KpoBenocHast | (cxemax, Tabnumax, MyJsDKax) | B3aMMOCBS3SX UENOBEKa
CHCTEMa, «KpoBeHOCHBIE | KDOBEHOCHYIO M JTUM(ATHIECKYIO | C TPUPOJTHOI u
CHCTEMBI MO3BOHOYHBIX | CUCTEMY 4eloBeKa. | COLUAIBbHOH cpenoil.
JKUBOTHBIX» YcranaBnuBaTh B3anMocBs3u | IleseBble OpHeHTHPBHI:

MEXJy  CTPOCHHEM  OpPIaHOB | IEHHOCTH HAY4HOI'0

KpOBOOOpaIIeHHUS u UX | MO3HAHUA.

(YHKIUSIMU B OpraHu3Me

9.10 | Beigenenue | Beigenenue y opranusmoB. | PackpbiBatb conepxxanue | OpueHTHPOBATh Ha | ®I'AOY BO
y Beoinenenne y pacTeHuit. | TEpMHHOB " MOHATHI: | COBpEMEHHYI0 cucteMy | «l'ocynapcTBeHHBbIH
opraHnzMoB | Beimenenne y KUBOTHBIX. | BBIJEIICHHE, T'YTTALM, JINCTONAM, | HAYIHBIX YHHUBEPCUTET
(Luac) CokpartuTeabHble BaKyOJIU. | COKpaTUTE/IbHbIE BaKyOJIH, | IpeJCTaBICHUHOO0CHOB | IPOCBELICHHSA»,

Opransl BblgeneHus. OuUabTpanus, | U3BUTbIC KaHAIBLBI, 3BE3A4YaThIC | HBIX Ouonornueckux | ®I'EHY
cekpenys U obpaTHOE BcachIBaHHE | KIIETKH, BBITICNIUTENBHBIE | 3aKOHOMEPHOCTSIX, «AHCTHTYT
KaK MEXaHU3MBI PabOTHl OPraHOB | TPYOOUKH, MAIBIIUTHEBBI COCYMBI, | B3aHMOCBA3SX UeIOBEKa CONepKAHHS U
BblAeneHus. CBs3b IOJOCTU Tela ¢ | MOYKHM, MOYECTOYHHUK, MOYEBOil | C HIPUPOJTHON U |\ eronon
KPOBEHOCHOM ¥  BBIJICIMTENIBHOM | Iy3bIPb, HedpoH, MOYa. | COLIMANBHON cpenoil. oGyuerns
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CHUCTEMaMHU. Brigenenue y | Xapaxkrepu3oBarb npouecc | [lejieBble OPHEHTHPBI: | UMEHHU
MO3BOHOYHBIX JKHUBOTHBIX U | BBIACTNEHUA y  PacTeHUHl W | HEHHOCTH HAY4HOTO | B.C. Jlenmena», 000
yenoBeka. [loukn. CTpoeHHMe W | )KHBOTHBIX. Paznuuarte Ha | HO3HAHHUS. «DUBHKOH JTa6»,
(GyHKIIMOHHPOBaHNE He(poHa. | n300paXKeHHsIX (cxemax, 000
OOpa3oBaHHEe MOYHM Yy 4YENOBEKa. | Tabiumax, MyJISDKaX)
Jemoncrpauyu TabnuIpl 1 CXEMBI: | BBIICTUTEIBHYIO cucTeEMy «CEEPOBPA3OBAH
«BblenuTenbHas cucteMa» yenoBeka. ONUCHIBATH MEXaHU3M HE»
(yHKIMOHUpOBaHUS  He(pOHa,
mporecc  00Opa3oBaHHA ~ MOYH.
VYcranaBnmuBaTh B3aMMOCBSI3U
MEXJy  CTPOCHHEM  OpraHOB
BBIIACNCHUS M HUX (yHKIMAMU B
OpraHu3Me
9.11 |3ammra y | 3amura y opraHu3MoB. 3ammuTa y | PackpsiBath conepxanue | Dopmuposars ymenue ¢ | PI'AOY BO
OPraHU3MOB | OJHOKJIECTOYHBIX OpraHM3MOB. | TEPMUHOB U TOHSATHH: Karcynia, | y46TOM MpemIoxkeHHoH | «'ocynapcTBeHHBIH
(2 yvaca) Crnopsl  OakTepuii M IMCTHI | OHJIOCIOpA, IMCTA, KYTHKYJa, | OMOJIOTMYECKON 3ajaud | yHUBEPCHTET
npocTeinmx. 3amura y | CPEACTBa TMACCHBHOW  3aIUTEHI, | BBIABIATH [POCBEILICHUS»,
MHOTOKJIETOYHBIX PacTEHHH. | CPEACTBa XUMHYECKOHM 3aIlUTHI, | 3aKOHOMEPHOCTH u | ®I'BHY
Kyrukyna. CpeacTBa MacCUBHOM M | KOXKHBIE IOKPOBBI, HMMMYHHTET, | IPOTHBOPEUHS B | (UuctutyT
XUMHYECKOH 3aIUTHl. | IMMyHHass CHCTEMa, AHTHUICH, | paCCMaTPHBAEMbIX COEpRAHIA H
DUTOHIUIEI. amura y | aHTHTETO. XapakTepu3oBaTh | pakrax HHAOIIONCHUSX; METOJI0B
MHOTOKJIETOYHBIX XKUBOTHBIX. | BHJBI 3aIIUTH y OJHOKJIETOYHBIX | MpeJUIaraTb  KPUTEPHUH
IloxpoBsl ¥ UX TPOHU3BOJHBIC. | © MHOTOKIETOYHBIX OPraHU3MOB. | AT phisterms | OOYICHHA
3amuTa opraHmsma OT GonesHeil. | OMUCHIBATE CTPOEHHME KOXKHBIX | 3aKOHOMEPHOCTelumpor | AMEHH
WMMyHHAst —cHCTeMa  YelOBeKa. | IOKPOBOB M MX IIPOM3BOAHBIX. | MBOPEUHMIi. B.C. Jlennesa», OO0
Knerounsiif u  rymopanbnbiil | Pasnuyate Ha  u3oOpaxeHusx | IleneBbie opueHTHpSBI: | «DU3HKOH J1a6»,
UMMyHHUTET.  BpoXmeHHBIH  u | (cXemax, Tabnuuax, My/sDKax) | MEHHOCTH Hay4HOro | 000
MIPUOOPETEHHBIH  CriemM(UYCeCcKuil | OpraHbl  UMMYHHOH — CHCTEMBI | MO3HAHMSL. «CBEPOBPA3OBAH
nMMyHHUTeT. Teopus KIOHAIBHO | YeloBeKa. VYcraHaBnmuBath UE»
cenextuBHOro uMmyHurtera (II. | B3aUMOCBS3M MeXIy CTPOCHHEM
Opmnx, ®.M. bepuer, C. | opraHos 3alIUTHI u ux
ToHerasa). Bocnanurensuele | pyHKIUAMH B OpraHU3Me
OTBETHI OpPraHu3MOB. Ponb
BPOXKJICHHOTO  MMMYyHHTETa B
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pa3BUTHU CHUCTEMHBIX
3a00JIeBaHUH. JlemoHCTpauu
Tabmuupr u  cxembl. «Koxka»,
«IMMyHHTET, «CtpoeHue
crebns», «CTpoeHHE JHCTOBOU
[TACTUHKU»

9.12 | Pasmpaxumo | Pasmpakumocts m perymsinus Yy | PackpeiBath conepxanue | Dopmuposars ymenue ¢ | PI'AOY BO
CTh U | opraHu3mMoB. Pa3zipaxxumocTh y | TEpMHHOB " MOHATHI: | yu€TOM NpeanoxeHHoH | «[ ocyrapcTBEeHHBbIH
perymsuus y | OJHOKJICTOYHBIX OPraHU3MOB. | Pa3paKUMOCTB, perynsnus, | 6MOJOTMYeCKON  3a/layM | YHUBEPCUTET
opranusmMoB | Takcucel.  Pa3npaxuMoCTb M | TAKCHCBI, POCTOBBIE BEILECTBA | BBIABILATH HPOCBELICHUSA»,
(2 gaca) perymsinusi 'y pacreHuil. PoctoBble | (ayKCHHBI), HEpBHas CHCTeMa, | 3aKOHOMEPHOCTH u | ®r'BHY
BellecTBa U nX 3HaueHue. HepBHas | peduiekropHas perysnus, | IpoTUBOPEUHs B | «(HCTHTYT
cucrema u pednexropHas | peduieke, pediaeKkTopHas [yra, | pacCMaTpPUBAEMbIX COMEpRAHMS H
perynsanus y KUBOTHBIX. HepBHas | mepenHuit mosr, IIPOMEXKYTOYHBIH | (hakTax UHAOIIONCHUSAX; METOIIOB
cucTeMa u ee OTZENBL. | MO3T, CPEIHHMH MO3I, MO3KEYOK, | Ipejnararb  KPUTEPUHU
OBOJIIOLHOHHOE YCIIOJKHEHHE | IPOJOITOBaThIN MO3T, | IS phistBters | ©OYICHAA
CTPOEHHsI HEPBHOW CHCTEMBI Yy | BETETATHBHASA HEPBHAs CHUCTEMA, | 3aKOHOMEpHOCTelumpor | AMEHH
JKUBOTHBIX. OTAEnbl TOJIOBHOTO | TyMOpalbHas perynsiys, | UBOpeuuit. B.C. Jlepnesa», 00O
MO3ra MO3BOHOYHBIX JKMBOTHBIX. | TOPMOHBI, YHIOKpUHHAs cucTeMa, | OpueHTHpOBaTh Ha | «Du3UKOH JIa6»,
Pednexc u peduexkropHas nAyra. | TUIOTaIaMo runogusapHas | COBpEeMEHHYI0 cucteMy | 000
besycnosHbIe u YCIJIOBHBIE | CUCTEMA. XapakTepu3oBaTh | HaAyYHBIX «CBEPOBPA3OBAH
pedIeKcel. I'ymopanbHas | pasapakuMoCTb Yy | NpeACTaBNeHNIIO60CHOB | 1k,
perymsnus u 9HJOKPUHHAS | ONHOKICTOYHBIX OPraHU3MOB U | HBIX OUOJIOTHYECKUX
CHCTEMa XXHBOTHBIX M YEJIOBEKA. | peICKTOPHYIO  PETyIAIUI0 Y | 3aKOHOMEPHOCTSIX,
JKenesbl SHIOKPUHHOH CHCTEMBI H | JKMBOTHBIX. Paznnuarte Ha | B3aUMOCBA3AX 4YeJI0BEKa
HX TOPMOHBI. JlelicTBUE TOPMOHOB. | H300paKEHHAX (cxemax, | ¢ HIPUPOJHON u
B3aumocsszb HEpPBHOM U | Tabouiax, My/sDKax) HEPBHYIO | COLMAIbHOM cpenoil.
SHIOKPUHHOH CHCTEM. | CHCTEMY U €€ OTHenbl; oTzAeinbl | IleeBble OpPUEHTHPBI:
T'unotanamo runodu3apHas | TOJIOBHOIO MO3ra IIO3BOHOYHBIX | IIEeHHOCTH HAY4HOT 0
cuctema. Jlemorctpanuu IlopTper: | JKMBOTHBIX. OnucelBaTh | MO3HAHUSA.
. T1. T1aBnoB. TaOMUIBl U CXEMBL: | TYMOPAJbHYIO  PErYILILHIO Y
«Ctpoenue ruzapb», «CTpoeHHE | JKHBOTHBIX. Paznuuate Ha
IIAaHAPUHY, «BHyTpeHHee | H300paKeHUAX (cxemax,
CTPOEHHE  JIOJKJEBOTO  4UepBs», | TabIHIAX, MyJIDKaX)
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«HepBHas cucremMa pBIO»,
«HepBHasg cucTeMa  JIATYLIKHY,
«HepsHas cucTeMa
MPECMBIKAIOIIIXCSI», «HepBHast
cucrema TOTHLY, «HepBHas
cucTeMa MJIEKOITMTAIOIINX,
«HepBHast cucTeMa  YelOBEKay,
«OHIOKpUHHAS CHCTEMA,
«Pedmexc». ObopynoBanue:
MOJIeINH TOJIOBHOTO Mo3ra

Pa3INYHBIX )KUBOTHBIX

9HIOKPUHHYIO cucremy
JKMBOTHBIX M 4YejoBeka. Ha3piBaTh
JKeJe3bl IHJAOKPHUHHOW CHCTEMBI
yenoBeka U BbIpabaThiBaeMble
UMU TOPMOHBI. OnuceIBaTh
neficTBHE TOPMOHOB.
VcraHaBiIuBaTh B3aUMOCBSI3H
MEXIY  CTPOGHHEM  OpraHOB
HEPBHOU W SHJOKPUHHOU CHCTEM
U UX (QYHKIUSAMH B OpraHu3Me.
XapakTepu30BaTh HBOJIIOIHOHHOE
YCIO0XKHEHHE CTPOEHHsI HEPBHOMU
CHCTEMBI Y )KHBOTHBIX

10 Tema «<PASMHOKEHUE U PA3BBUTUE OPTAHU3MOB»

10.1 | ®opmsr DopMel pasmHoOeHus | PackpbiBaTh conepxanue | Dopmuposars ymenue ¢ | PI'AOY BO
Pa3MHOXXEHH | OpPraHu3MoB. Oecronoe (BKJIIOYas | TPMHHOB " MOHATHH: | yU€TOM NpeanoxeHHoH | «['ocyrapcTBEeHHBbIH
o BEreTaTHBHOE) M MO0JI0BOC. Bupl | pa3sMHOXKCHHE, TPOCTOE JIENCHHE, | GHONOrMYecKoil  3aJadud | YHHBEPCHTET
opraHu3MoB | Gecrosoro Pa3MHOXCHUS: | IIOYKOBaHUE, CIIOPYJISILUS, | BBISBIISTH HPOCBELIEHUS»,
(Lvac) TIOYKOBAHHUE, CTIOPYJISLUS, | BET€TaTHBHOE pa3sMHOXKEHHUE, | 3aKOHOMEPHOCTH u| ®I'BHY

(parmeHTanmys, KIIOHUpOBaHUE. | parMeHTalMs, KJIOHHPOBAHHE, | IPOTUBOPCUHS B | (UucTuTyT
JemoHnctpanuy Tabnuubl 1 CXEMBL: | TaMeTHl, CIIEpPMaTO30HUJl | pacCMaTPHBAEMBIX CONIepIKARNS 1
«BereratuBHOC pa3sMHOXXCHHEY, | (CriepMuii), SIAIEKIETKA, 3UrOTa, | paKkTax HHAOIIONCHUIX; METOJ0B
«Turmsl 6ecroIoro pasMHOXKEHHSA», | KOHBIOTAIIHS. [epeuncnsrs | npeayaratb  KpUTEPUH
«Pa3MHOXeEHHE XJIaMHJOMOHAJBI», | OCOOEHHOCTH  Oecroioro ¥ | JUIs phisBers | ©OYICHAA
«Pa3MHOXeHHE 9BIJICHBI», | OJIOBOTO Pa3MHOMKEHUs | 3aKOHOMepHOCTelumpor | AMEHH
«Pa3MHOKEHWE THAPHI» OPraHm3MoB.  XapakTepu30BaTh | HBOPEUHIL. B.C. Jlepnesa», OO0
cymHocTh H (GopMbl Oecriosioro | OpueHTHPOBATH Ha | «DU3UKOH Jlab»,
Pa3MHOXKEHUS OpraHHM3MOB; | COBPEMEHHYI0 cucreMy | 000
Onoormyeckoe 3HAUCHHUE | HAYYHBIX «CBEEPOBPA3OBAH
Gecronoro Pa3MHOXKCHHSL. | IPEACTABICHUAOOOCHOB | 11,
Pa3nuuats cropy KaK | HbIX OUoNIOTHYeCcKnX
CIICIMAIU3UPOBAHHYI0  KIJIETKY, | 3aKOHOMEPHOCTSIX,
TpeHa3HaYeHH YO IUISL | B3aMOCBSI3IX UENIOBEKa
OecroJloro  pa3MHOXEHHUs, H|cC TPUPOTHOM u
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cnopsl  OakTepuil. OOBACHATH | COUMANBHON CPEIO.
IPEUMyIIEeCTBa noj0Boro | [lesieBble OpHEHTHPBI:
pa3sMHOKEHUSI HaJ OECIOJbIM. | eHHOCTH HAaY4HOI'0
PackpbiBaTh posib KJIOHUPOBAHUS | MO3HAHHUS.
B CENCKIUH M  CEJIBCKOM
X034HCTBE
10.2 | ITomosoe ITonoBoe pasmuoxkenue. Ilonossie | PackpriBath conepxanue | OpHeHTHPOBAThH Ha | D'AOY BO
pa3sMHOXKEHM | KIETKH, WJIM rameTsl. Meio3. | TepMMHOB UM NOHATHI. Meio3, | coBpeMeHHyl0 cucteMy | «l'ocynapcTBEHHBINM
e. Meiio3 (2 | Cranun  Mmeiioza.  [loBemeHue | OUBaNIEHTH, KPOCCHHI'OBED, | Hay4HBIX YHUBEPCUTET
Jaca) XpOMOCOM B Meiio3e. | HHTepKHHE3, HE3aBUCUMOE | IIPE/ICTaBICHUHOO0CHOB | IPOCBEILECHUS»,
Kpoccunrosep.  brnonornueckuii | pacnpeneneHne;  KpPOCCHHTOBED. | HBIX ononormyeckux | ®I'BHY
CcMbICI  MeHoza W mojoBoro | Pasnuuate Ha < M300paKeHUSX | 3aKOHOMEPHOCTSIX, «AHCTHTYT
mporecca. Melo3 U ero MecTo B | (cXemax, TabauIax) U | B3AHMOCBA3AX HENOBEKA | ¢ 1oncarg 1t
KU3HCHHOM IIMKJIE OpPTraHW3MOB. | MUKpOIpenaparax 3pensie | ¢ OpHPONHOH — H| . on
Hemoncrpamuy TaGnuIbl ¥ CXeMBI: | TIOJIOBIE KJIETKH | COLMANBHOM Cpenoi.
«Metio3», «XpoMOCOMBI» MJIEKONMTAIOMMX M opransl | LlesieBble OpHEHTHPBI: 06yHerms
Pa3MHOXEHHsI BBICIIHX PACTCHHH. | EHHOCTH Hay4Horo | TMEHH
PackppiBaTh CymIHOCTH Mei03a, | MO3HAHUS. B.C. Jlegnesa», OO0
XapaKTepUu30BaTh €ro OTHEJbHBIC «Du3uKoH JIa6»,
CTaJHH. Onpenensitb  MeCTO 000
Meii03a B OKH3HEGHHBIX ITHKJIAX «CBEPOBPA3OBAH
Pa3IMYHBIX OpPraHHU3MOB. HE»
OOBACHATD OuonoruuecKuit
CMBICIT KPOCCHHIOBEpA,
OIUCHIBATh ero MEXaHH3M.
CpaBHUBaTh MeHO3 C MHTO30M;
pa3nu4arh OTACIbHBIC UX CTAIHU
Ha MHKpOIpernaparax u
H300paXKeHUAX (cxemax,
Tabmumnax). PackpbiBath
JBOJIIOLIOHHOE 3HAUCHHUE
10JIOBOTO Pa3sMHOKEHU
OpraHu3MOB
10.3 | 'amerorenes | IIpenszaponsieBoe passutue. | PackpbiBaTh conepxxanue | Popmuposars ymenue ¢ | PIAOY BO
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. T'amerorenes y JKUBOTHBIX. | TEPMHUHOB u MOHATHUH: | yuéTOM mpeuiokeHHoH | «['ocynapcTBeHHBIHI
O6pasoBanu | ITonoBsie xene3sl. OOpa3oBaHKE U | FaMETOI€HE3, CIepMaToreHes, | OMOJIOTHYECKOH  3a/laud | YHUBEPCUTET
€ W pa3BHUTHE | pa3BUTHE TMOJIOBBIX KIICTOK. | OOT€He3, CEMEHHHKH, SHWYHHKH, | BBIABIATH MPOCBEIICHUS,
HOJIOBBIX Cnepmaroreses u OOreHe3. | CIepMaTOrOHHH, CIIEPMATOIUTEI, | 3aKOHOMEPHOCTH u | ®I'BHY
KIIETOK CTpoeHHE  TOJOBBIX  KIETOK. | CHEPMATUABl,  CIIEPMATO30UABL, | IPOTUBOPEUUS B | (HCTHTYT
(1yac) Omo10TBOpEHNE U | OOTOHHH, OOLMTHI, TOJAPHBIC | pPACCMaTPUBAEMBIX COMepKAHNS 1
IMOpUOHAIIBHOE pasBHUTHE | Telblla, SHIEKIeTKa, akpocoma. | hakTax WHAONIONCHHSX; METOOB
JKMBOTHBIX. Cnioco6sr | [TepeunciusTs CTaJMH | IIpejylarat  KPUTEPHU
OILTIOIOTBOPEHHUSL: HapyXHOe, | TaMeToTeHe3a Yy  JKHMBOTHBIX. | JUISL ppiserms | OOYICHHA
BHYTpEHHEe. IMaprenorenes. | OnuchHIBaTH npoliece | 3akoHOMepHOcTelnnpor | UMEHH
JHemoncTparuy TabmuIbl M CXEMBI. | TAMETOTeHE3a U €ro  IEpHOJbl, | MBOpEUH ii. B.C. JlemneBa», OOO
«"amerorenes», «CTpoeHue | CTpOeHHE  TONOBBIX  KJIETOK. | OpHeHTUpOBaTh Ha | «DU3UKOH Jla6»,
AMIEKIeTKH W crepMaro3ouja». | Pasmmyars 0COOCHHOCTH | COBPEMEHHYI0 ~ cHcTeMy | OO0
O6GopynoBaHue: CBETOBOH | CliepMaToreHe3a W OOTCHE3a. | HayYHBIX «CBEPOBPA3OBAH
MHKPOCKOTI; MHKpomnpenapats! | OmuceBaTh NPOLIECCHI | MPEACTABICHHHOBOCHOB | 11k,
ANIEKIETOK M  CIICPMATO30HMIOB. | OCEMEHCHUSI M OIUIOJOTBOPEHUS, | HBIX OMOJOTHYECKUX
JlaGoparopHast pabora «/3ydeHue | pa3HblC BAPHAHTHI IAPTCHOTEHE3a | 3aKOHOMEPHOCTSIX,
CTPOEHHMSI TOJIOBBIX KIETOK Ha B3aMMOCBSI3IX YeNOBeKa
TOTOBBIX MHKPOIIPENapaTax» c MPUPOTHON u
COLMANILHOM CpesIoH.
LleneBble OpHEHTHPHI:
eHHOCTH HAyYHOTO
MO3HAHMS.
10.4 | UuomBunyan | UHaMBHIyanbHOE pa3Butue | PackpriBaTh conepxkanue | @opmupoBars ymenue ¢ | DI'AOY BO
BHOE OpraHu3MOB (oHTOTEHE3). | TEPMUHOB u MOHATHUH: | ydéTOM mpeulokeHHOH | «['ocynapcTBeHHBIHI
pas3BuTHE OMOpuonorus — Hayka 0 Pa3BUTHH | OTJIOJOTBOPCHUE, 3UroTa, | OMOJIOTHYECKOH  3a7auyl | YHHBEPCUTET
OpPraHU3MOB | OPraHM3MOB. Crannu | OmacToMep, aKpOCOMHasi PEaKIyis, | BBIABIATH MPOCBEIICHUS,
— OHTOreHe3 | SMOpHOreHe3a  JKHBOTHBIX  (Ha | IPOHYKIEYC, MapTeHOTeHe3, | 3aKOHOMEPHOCTH u | ®I'BHY
(2 gaca) npumepe Jsirymku). JlpoGienue. | smOpuoreses, JpoOneHue, | MPOTUBOPEUHs B | (HCTHTYT
Tunel npobnenns. OcoOeHHOCTH | OnmacTyna, Mopyna, racTpylna, | pacCMaTpHBacMBIX COMepKAHHS H
JpoOIeHHS MIICKOITUTAIOMNX. | HeHpyIa, opraHoreHes, | Gakrtax HHaOIIONCHUAX;
3apopIieBbIe JMCTKHU | BKTOJEpMa, Me30/epMa, | IpeanaraTb  KpUTEpHU METOZIoB
(racTpymsuust). 3akiagka OpPraHoB | SHTOAEPMA,  LEIOM,  HEpBHAs | U BBISBJICHUS 06y-erms
HMEHH
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M TKaHell W3  3apoJbleBHIX | TpyOKa, Xxopaa, KHIIeYHas | 3akoHoMepHocTerunpor | B.C. Jleguea», OO0
JIUCTKOB.  B3amMHOe  BimsHue | TpyOKa. OmnpezensaTs | UBOpEUUii. «DU3NKOH T1a6»,
yacTei Pa3BHBAIOIIETOCS | SMOPHOHATHHEII nepuoJi | OpueHTHpoBaTh Ha | 00O
3apo/blilia (sMOpHOHaNBHAS | pa3BUTHS OpraHusMa W | COBPEMEHHYIO  CHCTEMY | ~rrboEpA3OBAH
MHAYKIWS).  3akiajka  IUIaHa | OMUCHIBATh OCHOBHBIC | HAYYHBIX
CTPOCHUS KHBOTHOTO KaK | 3aKOHOMEPHOCTH OpOOJICHHS — | IPEACTaBJICHUHOOOCHOB HE>»
pe3yabTar Uepapxuueckux | obpasoBaHue OJTHOCJIOMHOTO | HBIX OnosorMYecKnx
B3alMOJICUCTBUM TeHOB. BnusaHue | 3apoapima - OJsacTysbl; | 3aKOHOMEPHOCTSIX,
Ha  OSMOpHOHAJTBHOE  Pa3BUTHE | 3aBHCHMOCTH XOJa JPOOJIEHHS OT | B3aHMOCBS3IX UCIIOBEKA
Pa3IMYHBIX (bakTOpOB | KONMIECTBa KeJTKa B|C MIPUPOTHON u
OKpY’KaroIen Cpelpl. | AUIEKJIETKE, TacTPYISALUI0 U | COLUAIBHOM CpesoH.
HemoHnctpanun  Iloptper:  X. | opranorene3. OObsAcHATH dTambl | LleleBble OpHEHTHPHI:
MIneman. Tabmumer u  cxeMmsl: | quddepeHINPOBKH TKaHeil, | leHHOCTH HAY4HOI'0
«OCHOBHBIE CTaJMU OHTOrE€HE3a». | 00pa30BaHUs OPraHOB U CHUCTEM | MO3HAHHS.
O6opynoBarne: Mozens «IIuKiI | OpraHos. XapakTepu3oBaTh
Pa3BUTHS JIATYIIKI» PEryILIUIo SMOPHOHAIEHOTO
pa3BUTHA;,  JAETEPMHHALUIO U
9MOPHUOHAIBHYIO HUH/IYKIIHIO;
TCHETHYECKUH KOHTPOJIb
pas3BUTHS. OG60CHOBBIBATh
BpeZHOe BozZeiicTBHE TabauHOIo
ObIMa M alKOroJii Ha XOJ
IMOPUOHAILHOTO u
MOCTIMOPHOHAIBHOTO  PAa3BUTHUS
OpraHu3Ma 4ejoBeKa
10.5 | Poct Poct wu pa3sBuTHe KMBOTHBIX. | PackpbiBaTh conepxxanue | [IposBisate  Henpusarue | PIAOY BO
pas3BuTue TlocTamMOpHOHATBHBIH TIEPHOA. | TEPMUHOB U MOHITUI: OHTOTCHE3, BpeIHbIX HpUBBIYEK «["ocymapcTBeHHBII
SKUBOTHBIX IIpsmoe ¥ HempsMoe pa3BHUTHE. | TIOCTAMOPHOHAIBHOE  Pa3BHUTHE, (Kypenns, ynoTpeGenus | YHHBEPCHTET
(1yac) PazButne ¢ Meramopdo3om y | metamopdo3, JHYMHKA,  POCT, ANKOTOIY, HAPKOTHKOE, MIPOCBEIICHUS,
0eCII03BOHOYHBIX U IO3BOHOYHBIX | CTapeHUE, CMEpTb. . OI'BHY
JKHUBOTHBIX. buonorudeckoe | XapakrepH3oBaTh UIpOBOH 1 %HHX bopm «AHCTHTYT
3HAYEHHE IIPIMOrO U HEHPSAMOro | IOCTIMOPHOHAILHBII HEPUOJL 3aBHCHMOCTEH), COIepKAHHS 1
pa3BUTHA, UX PaCIpOCTPAHEHUE B | Pa3BUTUS OpraHM3Ma U €ro | IOHMMaHHe nux METOIOB
npupoze. TUIBl pocTa KUBOTHBIX. | OCHOBHBIE bopMBL. | mociencTBH, Bpena s o6yueHms
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DakTops! perymsnun pocta | XapakTepu3oBaTh npsmoe | pusuueckoro U | uMeHH
KMBOTHBIX W 4enoBeka. CTa/yuu | pasBUTHE M €r0  NEPHOJBL | ICHXHYECKOro 310poBbi. | B.C. Jlemmena», 000
MOCTIMOPHOHANBHOTO pa3BUTHA y | M3marate copmepikaHme —Teopwit Ile/eBEIe  OPHEHTHPBI: | «DH3HKOH Jla6»,
JKUBOTHBIX M uenoBeka. Ilepuonsl | crapeHus OPraHU3MOB. | dysyyeckoe 000
oHTOreHe3a 4enoseka. CrapeHue u | OOBICHATH OHMONIOTHYECKHH | poonuTanme
CMepTh KaK OUOJIOTMYECKHe | CMBICT pa3BUTHSA c (l)opanosa;lue «CEEPOBPA3OBAH
HPOIIECCHI. JemoHcrparmu | MeraMopho3om KYJABTYPHI 3I0POBBS M HE»
Tabmuusr u cxemsl: «lIpsmoe u IMOLHOHAILHOIO
HempsiMoe pa3BuTHe», «Pa3zBuTne Gaaromonyaus
Maiickoro  Jkyka»,  «Pa3ButHe
capaHun», «Pa3BuTue mATYLIKN».
IIpakTuueckas pabota
«BplIsiBIIEHNE NTPU3HAKOB CXOZICTBA
3apoblIIei HO3BOHOUYHBIX
JKUBOTHBIX»
10.6 | PasmHoxeHu | PasmMHOKeHHE u passutue | PackpsiBath conepxanue | Boipakats ycranosky Ha | PI'TAOY BO
€ ¥ pa3BHUTHE | paCTEHHUM. Tamerodur U | TEPMUHOB u TTOHSTHIA: 3/10pOBBI 06pa3 KUZHH «["ocynapcTBeHHBII
pacTeHHi ciopoputr. Meifo3 B KH3HEHHOM | raMeTo(dur, cropo¢ur, (3710poBOe nuranne, | YHUBEPCHTET
(Luac) nukiae pacreHuid. OOpa3oBaHuE | aHTEPUAUH, APXETOHUH, 3aPOCTOK, COGITIONCHE MPOCBELICHUA»,
ciop B 1pouecce  MeHo3a. | Meracmnopa, 3apO/AbIILIEBbIN ®I'BHY
lamerorenes y pacTeHHii. | MEIIOK, CHHeprHbl, aHTHrompy, | 1 ACHHHCCKIX H?aBHH’ «AHCTHTYT
OIIONOTBOPEHHE M pa3sBUTHE | MHKPOCIOpA, MBUIbLEBOE 3epHO, | COATAHCHPOBAHHbIM COIepKAHHS 1
PaCTUTEIIbHBIX OpPraHM3MOB. | IBOMHOE OIUIOJOTBOPEHUE, POCT, | PEKHM 3aHATHN " METOJIOB
JIBoiiHOE OIUIOIOTBOPEHNE y | MepucTtema, KaMOWi, TIEPHUOMIBI | OTIBIXA, PETyIspHYIO
LIBETKOBBIX PACTCHHIA. | OHTOreHE3a LIBETKOBBIX PACTCHHIA. | (yuspueckyro 06y-erms
OGpaszoBanue u paseuTHE | XapakTepu30BaTh  OCOOEHHOCTH AKTHBHOCTS). HAMEHH
ceMeHM.MEXaHU3MBI  PETYISAIMH | GECTIONOTO n TIOJIOBOTO B.C. Jlennepa», OO0
o [IposiBnsaTe  HempusTHE
OHTOTCHE3a y  PACTeHHH U | pa3MHOXKCHUS IIBETKOBBIX «Pu3uKoH Jla6»,
JKUBOTHBIX. JleMoHCTpauy | pacTeHHi. Boigensts | BPEAHBIX HPUBBIIEK 000
Ioprper: C. TI. Hapamuh. | 0cOOEHHOCTH npotekanns | (KYPEHHS, yrnoTpeOneHus «CBEPOBPA3OBAH
Tabmmubl n  cxembr: «JlBOHHOE | raMeToreHesa  y — LIBETKOBBIX | QNKOTOJIS, HAPKOTHKOB, | 1o
OIUIOZIOTBOPEHHE Y  LBETKOBBIX | pacTeHud. ONKMCHIBATL MNPOLECC | UrpOBOH M HHBIX (GOpM
pacteHuii», «CTpoeHHE CEMSH | JBOMHOTO OIUIOJOTBOPEHUS Y 3aBHCHMOCTEH),
OJHOJONBHBIX M  JBYAOJBHBIX | IIBETKOBBIX pacTeHuit L —. X
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pacteHuit», <«OKW3HEHHBIH IMKI
MOPCKO# KamycTbr», «Ku3HEHHBII

OOBACHATH €ro IpeuMyIIecTBa 0
CPaBHEHUIO C OIUIOJOTBOPEHHEM

MOCJIEICTBUH, Bpeaa AJs
(uznueckoro u

HUKIT Mxa», «Ku3HEHHBIH LHUKI |y CIOPOBBIX U rOJIOCEMEHHBIX TICHXHYECKOTO 310pOBbS
ManoOpPOTHUKAY, «Ku3HeHHbII .
LleseBble OPHEHTUPDI:
OUKIT  cocHel».  JlaGoparopHast
¢uznyeckoe
pabora  «CTpoeHHEe  OpraHoB
. BOCIUTAHUE,
Pa3MHOKEHHMSI BHICUIMX PACTSHUI»
¢opmupoBaHue
KYJAbTYPbI 310POBbSI H
3MOLUOHAILHOIO
0s1aronoJIy4nst

Tema «I'eHeTHKA — HAYKA 0 HACJIECTBEHHOCTH U H3MEHUYHBOCTH OPraHU3MOB>

11.1 | Ucropus Hcropus craHoBineHus u pa3BuTus | PackpbiBath conepxanue | Co3HaBath BaxkHocth | PT'TAOY BO
CTaHOBJICHUS | TCHETHKH Kak Hayku. PaGoTel I'. | TepMHMHOB M NOHATHH! IEHETHKA, | tpymomobus, oGyuenus | «[0CyRapCTBEHHBIA
n pasButus | Meanmens, [. nge @pmsa, T.|ren. J[lemoHCTpupoBaTh 3HaHUS TpyAY, HaKomIeHus | YHUBEPCUTET
TeHETUKH Moprana. Ponb 0TeueCTBEHHBIX | HCTOPUU BO3HHUKHOBEHHS | o TpynoBOH MPOCBELICHUS,
KaK HAyKH | y4€HBIX B pa3BUTHH TI'CHETUKU. | TCHETHKH. XapakTepu30BaTh OI'BHY
(luac) PaGoter H.K. Kombuosa, H.W. | ocHoBHbie — otambr  passurms | 207 CHPHOCTH Ha «AHCTHTYT

MPOTSHKSHUH JKU3HM JUIS
BasunoBa, A.H. bBenosepckoro, | reHETHUKH KaK HayKu p i CONepIKAHNS 1
.1 Kapneuenxo, I0.A. YCHEITHOM
N METOJIOB

Ounmunyenko, H.B. Tumodeesa po hecCHOHATBHOM 6
Pecosckoro. JleMoHcTpanun caMOpeanH3aIii B O0yHCHHA

. HMEHHU
Ioprperer: I'. Menpens, T Jle poccuiickoM obrecTse.
®pus, T. Mopran, H. K. Kons1os, LleneBEie  OpHEHTHBL: B.C. Jleguesa», OO0
H. n. Basuios, A. H. oBoE Of a pe " | «PU3UKOH JIa6»,

o T| BO€ BOCIIMTAHH
benozepckuit, I'. JI. Kapneuenko, pya 000
10. A. Owumunuenko, H. B. «CBEPOBPA3OBAH
Tumodeer-PecoBckuii UE»

11.2 | OcHoBHBIE OcHOBHbIE TeHeTHdeckue MOoHATHA | PackpbiBaTh colep:kaHue | BolaBisaTh u | ®r'AOY BO
HNOHATUS W | M CHMBOJIBL I'oMoJIOTHYHEIE | TEPMUHOB u MOHSATHH: | XapaKTepH30BaTh «[ocynapcTBeHHBII
CUMBOJIBI XpOMOCOMBI, ~ QJUIeNbHBIE T'€HBI, | HACAEICTBEHHOCTb, CyIIECTBEHHbIE YHHUBEPCUTET
TeHETUKH aIbTepPHATHBHBIC [PU3HAKY, | HACTIEAOBAaHHE,  U3MEHYMBOCTD, | IPU3HAKU MPOCBELICHUS»,
(Lyac) JOMHMHAHTHBII M  PELECCHBHBII | T€HOTHII, (EHOTHUII, TEHOM, JIOKYC, | OHOTOTHIECKHX OI'BHY

NpU3HAK, FOMO3HUIOTa, | XPOMOCOMBI, ~ aJulelibHble  T'eHbl | 00BEKTOB(SIBICHHUIA). «AHCTHTYT
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reTepo3nuroTa,  4ucTas  JuHUL, | (aJutenn), anbrepHatuBHble | LleneBble  OPHEHTHPBI: | cosepKaHUs U
rHOpUIBI, TEHOTHN,  (EHOTHI. | IPU3HAKY, TOMO3HIOTa, | HEHHOCTH HAY4HOIO | \eronoB
OcCHOBHBIE ~ METOJbl  T'CHETUKH: | TETEPO3UIOTa, JIOMMHAHTHBIH | HO3HAHHUS. obyueHus
rHOPHUI0NIOrHYeCcKui, MIPU3HAK, PELIECCUBHBII MpU3HAK, —
LUTOJIOTUYECKUH,  MOJIEKYIAPHO | YHCTas JIMHYA, THOPHIBL
T€HETHYECKHUIA, Hemoncrparnuu | [Toms3oBatses TeHETUYECKOH B.C. Jlemnesa», OO0
Tabmuusl: «MeToJbl TEHETUKH», | TEPMUHOJIOTHEH W CUMBOJIUKON «DH3NKOH JIa6»,
«CxeMbl CKpELUBAHUS». | IS 3alIUCU CXEM CKPELINBaHUs 000
JlaboparopHas pabora «CBEPOBPA3OBAH
«/Ipo3oduna Kak 00BeKT UE»
TeHETHUECKUX UCCIIE0BaHUI»
12 Tema «3aKOHOMEPHOCTH HACJIEACTBEHHOCTH»
12.1 | 3akoHoMepH | MoHoruOpuaHoe  ckpeuiuBaHue. | PackpsiBaTh coxepxkanne | opmupoBars ymenue ¢ | PI'AOY BO
OCTH IlepBblii 3axoH MeHens — 3aKOH | TEPMHHOB u HOHATHUH: | y4€TOM IIpeyIoKeHHOH | «l'ocynapcTBeHHbIH
HAcJIeOBaH | eIMHO0Opa3us TuOpUIOB IEpBOro | MOHOTUOPUAHOE  CKpellUBaHME, | OMOJOrMYECKOW 3ajaudl | YHUBEPCUTET
ust MOKOJICHHUS. IIpaBuyo | uucTtoTa ramer, JOMHHUPOBAHUE, | BBIABIATH MPOCBCHICHUSAY,
IOpU3HAKOB. | JOMUHUpOBaHMA. BTopoil 3akoH | pacuienieHue HPU3HAKOB. | 3aKOHOMEPHOCTH u | ®I'6HY
Momnorubpu | Mennens — 3akoH pacuiemieHus | OnucsiBaTe onbIThl 1. MeHzens | mpoTuBopedus B | (Mucruryr
ITHOE TIPU3HAKOB. [lutonoruyeckue | O  HM3y4EHHWIO  HACIENOBAHHSA | PACCMATPUBAEMBIX COepRAHNS H
CKpPELIMBaHU | OCHOBBI MOHOTHOPUIHOTO | OIHOM Mapbl NPU3HAKOB y TOpoxa | (hakTax HHAOIIONCHUAX;
¢ (2 gaca) CKpelMBaHus. ['MIIOTe3a YUCTOTHI | IOCEBHOTIO. ITpuBoauTs | Npenyarath  KpUTEPUH METOnoB
ramer. Jlemonctpamuu IToptper: I'. | dpopmyaupoBku IIEPBOTo " | s BBISBIICHUS 0Oy3enus
Menpens. Tabnuusl M CXeMbl: | BTOporo 3akoHoB [. Memnzens | 3akoHOMepHOCTedunpor | UMCHH
«IlepBbIi W  BTOpOIl  3aKOHBI | (3aKOHA €AMHOOOpPa3Hs TMOPUIOB | HBOPEUHIL. B.C. Jlennesa», 00O
Mengens». O6opynoBaHue: | IEPBOro TMOKOJICHUS, 3aKOH | BpIABIATHIPUYMHHO- «DHU3NKOH JIab»,
MOJEeTb UL JEMOHCTPALUHK | PACIICIUICHUS ~ NPHU3HAKOB) M | CJIEACTBEHHBIECBs3UIPUH | OO0
3aKOHOB €IMHOO0pa3usl THOPHIOB | OOBACHATL HX LMTONOTMYECKHE | 3ydEeHHHOUOIOTUYECKHX | (CBEPOBPA3OBAH
1epBOro HOKOJICHHS u | ocHoBbl.  COCTaBIATP ~ CXEMBI | ABJIEHUH U IIPOLIECCOB. HE»
PAaCIIETUICHUSL MIPU3HAKOB; | MOHOTHOPUAHOTO cKpeluBaHus U | LlesieBble OpHEHTHPBI:
CBETOBOIT MHKPOCKOII, | peIlaTh FeHETHYCCKUE 3aJayd HA | EHHOCTH HAY4HOI'0
MHKponpemnapar:  «/lpo3oduia». | MOHOTHOpHIHOE CKpEIUBaHHE MO3HAHUSA.
IIpaxTuueckas pabora «M3yuenue
pe3yabTaToB MOHOTHOPHHOTO

CKpELIMBAHU y IPO30(HIB»
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12.2 | Amamums3upy | AHanusupyromee —ckpemuBaHue. | PackpeiBaTb conepxanue | Boipaxxats roroBHocts kK | DI'TAOY BO
fomee IIpomexyrounbIit XapakTep | TEPMUHOB " HOHATHH: | 0OCO3HAaHHOMY BBIOOpY M | «['O0CynapCTBEHHBIH
CKpELIMBAaHU | HACJICJOBaHHUs. Pacmennenue | aHaiusupyronee CKpEUIMBaHUE, | TOCTPOCHUIO YHUBEPCUTET
e. Henonnoe | npusHakos IpYU | HEMOJIHOE JOMHMHHMPOBAHHE, | MHAUBHIyalbHOMH HPOCBELICHUSA»,
JIOMUHHMPOBA | HETIOJHOMIOMUHUPOBAHUH. KoJOMHHHpoBaHHE. COCTABIATH | TPACKTOPUH OI'BHY
Hue (1luac) Jemoncrpanyiu TabnuIbl U CXEMBL: | CXEMBI AQHATM3HUPYIOIIETO | 00pa3oBaHUS | (MHCTHTYT
«AHanu3upyollee CKpeluBaHUue», | CKpelMBaHUs u PEIIATh | KUSHEHHBIX IIAHOB  C | ¢ ronyarg 1
«HenonHoe JOMUHUPOBaHHE» TeHETUYECKUE 3a7a4u Ha | y4ETOM  JMMHBIX M|l oo
AQHAIM3HUPYIOLIee CKPEIIMBAaHNE U | OOIIECTBEHHBIX
HEIOJIHOE IOMUHHPOBAHHE HUHTEPECOB, o0yueHus
NOTPeGHOCTEH. HAMEHH
Ilenessie opuentupsr: | B.C. Jlemnesa», OO0
TPYAOBOE BOCIUTAHUE «DPU3UKOH Jla6»,
000
«CBEPOBPA3OBAH
HE»
12.3 | Jurubpunso | Jurubpunnoe ckpemuBanue. | PackppiBaTh conepkanue | PopMupoBaTh OI'AOY BO
e Tpetuit 3axkoH MeHzens — 3aKOH | TEpPMHHOB " HOHATHUH: | OTHOIIEHUE K Ouonoruu | «['ocynapCTBeHHBIH
CKpELMBAaHU | HE3aBHCHMOTO HACIIEOBAHNUS | TUTUOPHIHOE CKpEIMBaHHUE, | KaK K Ba)KHOH | yHUBEPCUTET
¢ (2 gaca) IIPU3HAKOB. urtonorudeckue | GEHOTHUMHMYECKHN paIMKall. | COCTaBJIIOMICH HAayKd U | IIPOCBELICHHA»,
OCHOBBI qurubpupHoro | OmuceiBaTh onbITel I'. MeHzens | KynbTypsl, TOpHocTs 3a | ®I'BHY
CKpeILUBaHuUs. JIeMOHCTpAIKH | 10 H3YMCHUIO HACICAOBAHMA JIBYX | BKIA ~ POCCHHCKMX M | (IHCTHTYT
Ioprper: T'. MeiHnem,. Tabmuusl U | Dap  NPU3HAKOB y  LOPOXa | COBETCKUX  YYEHBIX B | conepikanst i
cxeMbl: «Tperuil 3akoH MeHens». | IOCEBHOTO. [IpuBoguTs | pa3BuTHe MHpPOBOM METOJI0B
OGopynoBanue:  MoIenb Ui | GOPMYIHPOBKY TPETBErO 3aKOHA | OHOJIOTMYECKOH HAayKH.
JIEMOHCTpAIUK 3akoHa | I'. Mennens (3akoHa | IleJieBble  OPHEHTHPDI: oOyueHus
HE3aBHCHMOIO HACIIEZIOBAHUS | HE3ABHCHMOTO HACIIEJOBaHMsI | IATPHOTHYECKOE HAMEHH
[PHU3HAKOB; CBETOBOM MHKPOCKOII, | IPU3HAKOB) M OOBSCHATH €ro | BOCHHTAHUE B.C. Jlegnesa», OOO
MHKpOIpenapar «JIpozodmna». | IUTONOTHYECKHE OCHOBBI. «Pu3uKoH JIa6»,
IIpaktnueckass pabora «M3yuenue | [Ipumensrts MaTeMaTUYECKUN 000
pe3ynbTaToOB JUTHOPUAHOTO | pacdeT c HOMOLIBIO «CBEPOBPA3OBAH
CKpELIMBaHUSA y IPO30(HIBD» (hCHOTHITYECKOTO pajuKala H HE>»
MeToJa NIePEMHOKEHUs
BEpOSITHOCTEN BApPHAHTOB
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pacielUIeHUss  HPU3HAKOB Yy
HOTOMKOB 10  (eHOTHIY U
reHoturry. COCTaBIIITH  CXEMBI
JUTUOPHIHOTO CKPEIIUBaHUS U
penaTh TeHeTHYeCKHe 3aJaddl Ha
JUTHOPHIHOE CKpEIIBaHHE

12.4 | Cuennennoe | CremneHHoe HacnenoBaHue | PackpeiBath coliepkaHue | Y CTaHaBIUBATh dIr'AOY BO
HacleoBaH | mpu3HakoB. Pabotel T. MopraHa. | TepMUHOB " MOHATUM: | CYIIECTBEHHBIN TNpu3HaK | «[ ocynapcTBEHHBIH
ue CremnieHHOe Haclel0BaHUE T'€HOB, | CLEIICHHOE HaclleIoBaHue, | KlaccupuKaluu YHUBEPCUTET
OPU3HAKOB. | HApyLIEHHE CLEIUICHUS MEXIY | HApYIIeHUs] CLEIUICHUS IEHOB, | OMOJIOrn4ecKux IPOCBELICHUAY,
XpOMOCOMH | TeHaMH. XpOMOCOMHAasi TEOpHS | KDOCCHHIOBEp,  PEKOMOMHAIUS | 0OBEKTOB (sBnennit, | ®IBHY
asg  Teopus | HaCJIEICTBEHHOCTH. ICHOB, TCHETHYECKME  KapThl, | IPOLECCOB), OCHOBAHUS «AHCTHTYT
HacneAcTBeH | JleMoHCTparmu [oprper: T. | mopranuna. IIpuBoguts | ans CORepKaHHUS I
HOCTH Mopran. Tabmumsl ¥ cxeMsl | GOpMyIHPOBKH 3aKOHOB MopraHa | 0000IeHUSNCPaBHEHNS,

(24aca) «CuerieHHOE HacleloBaHMe | (3aKOHa CLICIJICHHOTO | KPUTEPUH ITPOBOIMMOIO METonoB
MIPU3HAKOB y Jpo30GHIbI». | HACIEAOBaHUA I€HOB M 3aKOHA | aHAIM3a. oby-erms
OGopynoBanue:  MOZENb  JUIS | HAPYNIEHHs cuemieHns Mexny | Llenesble opuentupbl: | AMEHH
JIEMOHCTPALIUU CIIETUICHHOTO | TeHAMH) 17 0OBACHATH UX | HIEHHOCTH HAY4HOI'0 B.C. Jlennesa», OO0
HacJIe0BaHUs IPU3HAKOB. LUTOJIOTUYECKUE OCHOBBI. | MO3HAHHUS. «Pu3uKoH JIab»,
IIepeuncnsats OCHOBHbBIC 000
TIOJIOKCHUS XPOMOCOMHO¥ «CBEPOBPA3OBAH
TEOpUH HACJIEICTBEHHOCTH. HE»
Pemats reHeruyeckue 3amgaud Ha
CLIETJICHHOE HACJIE0BaHUE TCHOB
U HapylIeHHE CLEIUICHUS MEXIy
reHaMH

12.5 | I'enetuka I'eneruka mnona. XpomocoMmHbli | PackpbiBaTh coJiep>kaHue | YCcTaHaBIUBaTh DPI'AOY BO

nona (lyac) | MexaHu3M — ompeleleHdsl  [OJa. | TEPMUHOB U HOHATHIA: ayTOCOMBI, | CYIIECTBEHHBbIH mpusHak | «[ ocyaapcTBEHHBII
AYTOCOMEI u TIOJIOBEIE | IIOJIOBEIE XPOMOCOMBEI, | KIacCH(pUKaIim YHHUBEPCUTET
XpoMocoMbl. ['oMorameTHelii ¥ | TOMOIaMETHbIN T0J1, | GMONOTUYECKHX HPOCBELICHUSA»,
reTeporaMeTHbIN oJ1. | reTeporaMeTHblil mojl. OOBSICHATH | 0OBEKTOB (sByennit, | ®IBHY
I'enetnyeckas CTpyKTypa IOJIOBBIX | XPOMOCOMHBIN MEXaHU3M | IPOLECCOB), OCHOBAHMS «AHCTHTYT
XPOMOCOM. HacnenoBanue | onpeeneHus I01a y OpraHu3MOB. | Juisi ~ 0000meHus U COMepKAHNS H
MIPU3HAKOB, CLEIJICHHBIX ¢ HosoM. | IIpuBoauts TIPUMEPE! | CPABHEHHS,  KPMTEHH | |\~
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Jemonctpanun Tabnump! U cXeMbl: | HacIeJOBaHUS MIPU3HAKOB, | IPOBOAUMOTOAHAIN3A. 00yuenus
«enernka mona», «KapHOTHII | CHEIUICHHBIX c nojoMm. | IleseBble OPUEHTHPBL: | pvenun
YeJI0BeKay, «Kapuortun | CocTaBisaTh CXEMBI | IEHHOCTH HAYYHOTO | B Jleyepay, 000
Ipo3oduisl», «kKapuoTUl NTULBD» | CKPELIUBAHUSL. «KapyoTun | mo3nanus. «DUBHKON a6,
YETOBEKAY, «Kapuotun
IPO30(UITBEI», «Kapuotun 000
ITHIBI» «CBEPOBPA3OBAH
HE»

12.6 | I'enotun kak | ['eHOTHN Kak LeNOCTHas cucTema. | PackpwiBaTh coxepxkanue | PopmMupoBaTh dI'AOY BO
L[eJIOCTHAs IIneiioTponusi — MHOXECTBEHHOE | TEPMUHOB u MOHATHH: | OTHOWIEHHe K Ouosioruu | «l"ocynapcTBEeHHbIH
cucrema (2 | geiictBue reHa. MHOXKECTBEHHBIH | MHOXKECTBEHHOE [EICTBHE TIeHA | Kak K Ba)KHOMH | YHMBEPCUTET
qaca) AJIICITU3M. Bzaumoneiictre | (miefoTpornus), COCTaBIISIIONIECH HAyKH M | TIPOCBELICHHS,

HeaJlJIeNbHbIX TCHOB. | KOMIUIEMEHTapHOCTh,  3MHUCTa3, | KyAbTYphl, ropAocts 3a | GI'BHY
KommemenTaprocts.  Omncras. | mommvepus. Onpenenstse GOPMBI | BKIAL  POCCHHCKHX  H | (IHCTHTYT
Ilonmumepust. I'enetnueckuii | B3aMMOJEHCTBUS  aJUIENIBHBIX U | COBETCKUX  y4EHBIX B CONepIKAHHS |
KOHTPOJIb ~ Pa3BUTUSl  PACTEHHii, | HeaJUIeNbHBIX T'eHOB. [IpHBOAWTH | pa3BUTHEMUPOBOIONOIIO METOI0B

JKMBOTHBIX U 4eJIOBEKa, a TaKKe | IIPUMEphI IUICHOTPOITHOrO | TMYeCKOHHAYKH.

(I3HONIOTHYECKIX MIPOLIECCOB, | AEHCTBUSA TEHOB. Pewats | 3Hath " yBa)kaTh 06yacHus
TIOBEIEHUS u KOTHUTUBHBIX | TEHETHYECKHE 3374491 HA | TOCTHKCHHS Hameii | MMCHH

(GyHKIHIA, Tenernueckue | B3aumoneiicteue  Heawtenbbix | Poguasl — Poceun B | B.C. JlemneBa», OO0
MEXaHU3MBI CHUMOHOTr€eHe3a, | TEHOB HayKe «DHU3NKOH JTab»,
MEXaHU3MBI B3aMMOJEHCTBHS IeneBble opueHTUPBI: | OO0

«XO35IMH — IapasuT» M «XO3iUH — NaTPHOTHYECKOe «CBEPOBPA3OBAH
MHUKPOOHOM. I'enernueckue BOCIIHTaHHUE HE»

ACIICKTBl KOHTPOJII M H3MEHCHUS

HACJleACTBEHHOH MHpopMauu B

MOKOJICHUSIX KJIETOK U OPraHU3MOB.

Jemonctparmu TaOaHIbI U CXEMBI:

«MHO>XXeCTBEHHBbII aJJIeIIN3M»;

«B3anMoaeicTBre TeHOB»

13 Tema «3aKOHOMEPHOCTH M3MEHYHUBOCTH»

13.1 | UsmenuuBoc | BzaumopeiictBue  reHotuma  u | PackpeiBaTh colep>kaHue | BoisaBisaTh un | ®r'AOY BO
Th cpebl pu (hopMUpPOBAHUY | TEPMHHOB u HOHATHH: | XapaKTepH30BaTh «ocynapcTBeHHBIN
IOpPU3HAKOB. | ()eHOTHIA. M3MeHUMBOCTb | M3MEHUYUBOCTb, CYILIECTBEHHBIE YHUBEPCUTET
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Bunst npusHakoB.  KauecTBeHHBle U | HEHACIEICTBEHHAS IIPU3HAKU IPOCBELICHUSAY,

U3MEHYUBOC | KOJMYECTBEHHBIC NMPU3HAKU. BUABI | N3BMEHUUBOCTh, HACIEACTBEHHAs | OMOJIOTMYECKUX OI'BHY

tH (lyac) HM3MEHYMBOCTHU: HEHAC/IEICTBEHHAs | M3MEHYHUBOCTb. CpaBHuBath | 00bEKTOB(SBICHHUI). «AHCTHTYT
U HacJeACTBEHHas. JleMOHCTpaluy | HeHacleJCTBEHHYIO LleneBble OpHEHTHPBI: COMepKAHHA U
Tabmumsl ®  cxembl:  «Bumbl | N3MEHYHMBOCTH C HACTICACTBEHHON. | IEHHOCTH HAYHHOTO | | o o 10B
n3meHunBocTH».  OGopynosanue: | IIpuBoauts MIPUMEPHI | MO3HAHUS.
JKUBble M repOapHble DK3EMIUIAPHI | KAYeCTBEHHBIX u 00y4eHus
KOMHATHBIX ~PACTEHWH; PHUCYHKHU | KOJIMYECTBEHHBIX NPU3HAKOB HAMEHH
(pororpadumn) JKMBOTHBIX C | OpraHu3MoOB, IpOSIBICHUH Y B.C. Jlepnesa», 00O
Pa3IMYHBIMH BHUJIAMU | OPraHU3MOB HEHACJIeICTBEHHON U «Du3uKoH JIa6»,
HU3MEHYUBOCTU HACJIeACTBEHHOU U3MEHUYUBOCTH 000

«CBEPOBPA3OBAH
HE»
13.2 | Moaudukan | MoaudukaunoHHas PackpsiBaTh conepxanue | BocniuthiBath dI'AOY BO

HOHHAS HM3MEHYMBOCTb. PoOJNb cpenpl B | TEPMHHOB u HOHSTHH: | TOTOBHOCTB K | «['ocynapcTBeHHBIH

U3MEeH4YHBOC | GOpPMHpPOBaHUH MO (DUKALIMOHHAS, WIH | KOHCTPYKTHBHOH YHHUBEPCUTET

Tb (2 4aca) MO (DUKAITMOHHOM (eHOTHIIYECKAs], U3MEHYUBOCTD, | COBMECTHOU MIPOCBELICHUS»,
U3MEHUNBOCTH. Hopma peakuuu | BapuaHTa, BapUALOHHBIM s, | AEATCIBHOCTH OI'BHY
npusHaka. BapualmoHHBII psn W | BapuallMOHHAs KpUBas, HOpPMa | IPUBBIIOIHEHUHN «AHCTHTYT
BapUalMOHHAs KpHBast (B. | peakuun MIPU3HAKA, | UCCIEA0BAHUN | conepikanms u
HWoranHceH). CaoiicTBa | MopuduKanuy. XapakTepu30BaTh | IPOEKTOB, CTPEMIICHHE K METOJI0B
MOAU(PHUKAUOHHOM CBOMCTBA MOJU(UKAIIMOHHON | B3aMMOTIOHUMAHUIO u
HU3MEHYUBOCTH. JemoncTpanuu | u3sMeHunBocTH. ITokasbiBaTh pojb | B3aUMOIIOMOILH. 06yHerms
Tabnus! u cxeMbl: | ycnoBuil  BHewHed  cpensl B | IlesieBbie  opuenTmphr: | AMEHA
«MoaudukannonHas pa3BUTHHI MOJIU(PHUKAITMOHHON | IEHHOCTH HAY4YHOI'0 B.C. Jlennesa», OO0
HM3MEHYMBOCTH».  OOOpyIOBaHHUE: | MY3MEHYMBOCTU Yy OPraHU3MOB. | MO3HAHMSL. «Pu3uKoH JIab»,
JKHBbIe U repbapHble 3K3eMIULAPbI | CTpOUTh BapUAlUOHHBIC DSAABI U 000
KOMHATHBIX PACTEHMH; PUCYHKHU | rpaduK KpUBOH HOPMBI peaknuH «CBEPOBPA3OBAH
(doTorpadmmn) JKMBOTHBIX C | MpU3HAKOB y Pa3IMYHBIX HE>»
npuMepaMd  MOAMGMHUKAMOHHOH | OpraHu3MOB
HM3MEHYUBOCTH. JlaGopatopHast
pabora «/cenenoBanue
3aKOHOMEPHOCTEH
MO (HUKALUOHHOM
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HU3MEHYUBOCTH. Iloctpoenue
BapUaIlMOHHOTO psna u
BapUaIIOHHON KPUBOI»
13.3 | I'enotunuue | I'eHoTHIMueckas W3MEHUYHBOCTH. | PackpeiBaTh conepxanue | Co3HaBaTh BakHocTh | DIAOY BO
cKast CaoticTBa TEHOTHUITMYECKOW | TEPMUHOB " NOHATHIA: | Tpynomo6us, oOyuenus | «ocynapcTBEeHHbIH
H3MEHUMBOC | H3MEHUHBOCTH. Bubl | KOMOMHATHBHAS ~ W3MEHYHBOCTb, Tpyay, HaxomTeHus | YAUBEPCHTET
Tb. TCHOTUIIMYECKOW  M3MEHYMBOCTHU: | MyTallHOHHAS M3MEHUMBOCTD, | o0 TpynoBol MPOCBEIICHUS,
KomOuHaTB | KOMOMHATHBHAS, MYTallMOHHAsL. | KOMOWHALIUH, MYTaIHH. ®I'BHY
Hast KomOuHaTHBHAass ~ M3MEHYMBOCTH. | XapaKTepH30BaTh cBojictpa | ACATCIPHOCTH Ha «HeTuTyT
U3MEHUHBOC | Melf03 M TIONOBOW TIPOLECC — | TEHOTUMMYECKOW W3MEHUYMBOCTH. | TPOTIKEHUM SKU3HU U CONEpKAHHS 1
b (1uac) OCHOBa koMOuHaTHBHOM | OnKchiBaTh Me03 H  MOJIOBOM | YCTICIIHON METOJI0B
HM3MEHYHBOCTH. Pous | Iporiecc kak OCHOBY TPOSIBIEHHUS | po(hecCHOHAIBHOIM
KOMOMHATMBHOH M3MEHYHBOCTH B |y OPraHH3MOB KOMOMHATHMBHOH | camopeanmsauum B 06y4eHHs
CO31aHuu TEHETUYECKOTO | U3MEHUMBOCTU. I[lOKa3pIBaTh Ha poCCHIiCKOM 0BIIeCTRE. HMEHH
pasHooOpasus B Ipeienax OJHOrO | KOHKPETHBIX — NpUMEpax  poJib . | B.C. Jlennesa», OO0
. IleneBble OpHMEHTHPBHI:
Buza. JlemoHcrpauun TaOmumbel U | KOMOMHATUBHON M3MEHYUBOCTH B «DUBUKOH JIa6»,
! TPYAOBOE BOCIIHTAHHE
CXEMBI. CO31aHnuU TE€HETUYECKOTO 000
«KoMOWHATHBHASIN3MEHUMBOCTE», | pa3HOOOpasWs  OPraHW3MOB B «CEEPOBPA3OBAH
«Meito3», «OmIog0TBOpeHHE» npezenax OJTHOTO BHUJA. UE»
CpaBHUBATH TCHOTHITHIECKYIO
HM3MEHYUBOCTD c
MO T (DUKAITMOHHOM
13.4 | MyramnonH | MyTanuoHHas W3MEHYHMBOCTb. | PackpbiBaTh conepxkanue | opmupoBars ymenue ¢ | DI'AOY BO
ast Bunsr MYyTaIHi: TCHHbIC, | TCPMHUHOB M IOHATHI: MyTaluH, | y46TOM IpeIIoKeHHOi | «['ocynapcTBeHHBIH
W3MEHYMBOC | XPOMOCOMHEIE, TEHOMHBIE. | XPOMOCOMHBIE MepeCTPOKH | OMOJIOTUYECKOH — 3aJayd | YHUBEPCUTET
Tb. CroHTaHHBIC ¥ WHAYIMPOBaHHbIC | (abepparun), TOJIMIUIOUTHSL, | BBISIBIISITD MPOCBEIICHUS,
3aKOHOMEPH | MyTalUH. SnepHbie U | aHEeYIUIOUIWsI, MyTaHT, MyTareHbl. | 3aKOHOMEPHOCTH u| ®I'BHY
ocTH LHUTOIUIA3MATHYECKAE  MyTalud. | [I[puBOANTE OpUMEpHl MYTalHid, | IPOTUBOPEUHUS B | (HCTHTYT
myraunonHo | Comaruyeckue " MOJIOBBIC | BCTPEUAIOIIUXCSI Yy Pa3HBIX | pacCMaTPUBACMBIX COEpRAHHA H
To Tpolrecca. | MyTaluy. Ipuunnsl | opranuzmoB. KnaccuduimposaTh | Gpakrax HHAOIIONCHUAX; METOJI0B
DONHUreHEeTHK | BOSHUKHOBCHUS MyTalHid. | MyTaluu o pa3HbBIM | IpeaiaraTb  KpUTEpHU
a (2 uaca) MytTareHbl W WX BIHSHHC HA | OCHOBaHHMsAM.  Pasnmuuate  Ha | AIs BisBrerms | O0YICHHA
OpraHu3MBl. 3aKOHOMEPHOCTH | U300paKEHUIX (cxemax, | 3akoHOMepHOCTeMunpor | UMEHH
MYTAMOHHOTO Mpolecca. 3aKkoH | Tabiuuax) TeHHblE  MYTallWM, | MBOpeumii B.C. JlenneBa», OOO
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TOMOJIOTHYECKUX psLIoB B | XpPOMOCOMHBIE nepectpoiiku | leneBbie opueHTHPBI: | «DU3NKOH JTa6»,
HACJICICTBCHHOH  H3MEHUYHMBOCTH | Pa3HBIX BUJIOB! JieTey, | HeHHOCTH HAY4HOI0 | 000

(H.M. BapuioB). BuesmepHas | IyIUIMKAIWH, TPaHCJIOKAIUY, | MO3HAHUS «CEEPOEPA3ZOBAH
HU3MEHYUBOCTb U | HHBEPCUU, TCHOMHBIC MyTallUH. WE»
HACJIeICTBEHHOCTh. [leMoHcTpanuu | CpaBHUBATh Mexay — coboit

Iloptpersr: I'. Je @pus, B. | myranuu Pa3HBIX BHJIOB.

WNoranncen, H. MW. Basunos. | XapakrepuszoBaTb CBOICTBa

Tabuuusl u CXEMBI. | MyTallUOHHOMN U3MEHYHUBOCTH.

«[enernueckue 3aboneBanus | Ha3piBaTh NpHYMHBL MyTamui,

yenoBeka», «Buasl  MyTanmii». | BBISBIATE HCTOYHUKH (DaKTOPOB

O6opynoBaHue: JKUBbIE U | MYTareHOB B OKpYKalollei cpexne

repOapHbIe 9K3EMILAIPHI | (KOCBEHHO). IIpusoauTts

KOMHATHBIX PAacTeHHH; DHCYHKH | (OPMYITHPOBKY 3aKOHa

(dbororpadun) JKUBOTHBIX ¢ | FOMOJIOTHYECKUX psoB u

Pa3IHYHBIMH BUJIAMH | HACIICACTBCHHOH H3MEHUYHBOCTH

U3MEHYUBOCTH. Ipaktrueckas | H. 1. BaBunoBa u 000CHOBBIBATH

pabora «MyTtanuu y Apo30GHIbI | €[0 3HAYEHHE MO  I[IPAKTUKH

(Ha rOTOBBIX MHUKpOIIpENaparax)» | CelIbCKOTO X03sIHCTBa

14 Tema «I'eHeTHKA YeJI0BEKa»

14.1 | I'enetuka Kapuotun yenoBeka. | PackpbiBathb conepxxanue | @opmuposars ymenue ¢ | PI'AOY BO
yesoBeKa. MexyHapoaHas nporpaMma | TEepMHHOB u MOHSTUH: | yuéTOM IpeuiokeHHoH | «['ocynapcTBeHHBIHI
Mertozsl HCCIEN0BaHUA TCHOMAa YEIOBEKa. | CEKBEHUPOBAHUE, KapTa | OMOJIOTMYECKOH  3alaudl | YHUBEPCUTET
MEIMIUHCKO | MeTonsl ~ M3yd4eHUs ~ I€HETHKU | XPOMOCOMBI, npoOaHn, | BELBIATH MPOCBCIICHUS»,

i TeHEeTHKHU | 4eJloBeKa: reHeallorMyeckui, | HacJaeACTBEHHbIC 60JIe3HN | 3aKOHOMEPHOCTH u | ®I'BHY

(3 gaca) ONM3HENOBBIM, IUTOTeHEeTHYeCKuil, | (MOHOTCHHEIE, MOJUTCHHBIE, | IPOTHBOPEUHS B | (HCTHTYT
MIOIYJIAIIMOHHO-CTaTUCTHICCKUHA, TeHHBIC, XPOMOCOMHBIE), MEIHKO | PACCMATPHUBACMBIX COEPKAHNS H
MOJIEKYJIIPHO-T€HeTUUECKUI. TEHETHUYECKOE (akTax HHAONIONECHUSAX; METOI0B
CoBpeMeHHOe olpesieNiecHUE | KOHCY/IbTUPOBAHUE,  IOPOAOBas | MpeajaraTb  KpUTEpHU
TCHOTHIIA: MIOJTHOT€HOMHOE | IHarHOCTHKA, AMHHOLICHTE3. | UL ppisBerms | OOYICHHA
CEeKBEHHPOBaHHE, Iepeuncisits 0COOEHHOCTH | 3aKOHOMepHOCTelumnpor | AMEHA
reHOTUIIMPOBAHKE, B TOM UMCIE C | M3ydeHHs T€HETHKM dYeJOBeKa U | MBOpeuHii. B.C. Jlennesa», 00O
TIOMOIIBIO TIP-ananu3a. | MeTOAbl MeAUNMHCKON reHeTUKH. | IleneBbie opueHTHPSBI: | «DU3UKOH JTab»,
Hacnencrsennsie 3aboeBaHns | XapaKTepH30BaTh METO/bI | IEHHOCTH Hay4Horo | 000
Yesl0BeKa. I'ennbie U | U3yYeHUs] TCHETUKH YelOBEKa | MO3HAHUA. «CBEPOBPA3OBAH
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XPOMOCOMHBIC OOJIE3HH YeTOBeKa.
Bonesnn c HACJICICTBCHHOM
MPepacioioKEHHOCTHIO.

3HaucHHe MEAUIUHCKON I'€HETHKU
B TPEJOTBPAIICHUHA U JICYCHUH
TE€HETHYECKUX 3a00JIEBaHHI
YyelloBeKa. MeIMKO-TeHETHYECKOE

KOHCYJIbTHPOBAHUE.
CTBOJIOBBIEKIICTKH. Toustue
«TEHETUYECKOTO rpy3a».
DTHuecKue aCIIEKTHI
HCCIIEI0BaHHI B obnactu
peIaKTHPOBAHHUS reHoMa u
CTBOJIOBBIX KIETOK. I'eHeTHUYecKue
(axTopbt MOBBIIEHHON
YYBCTBUTEIBHOCTH  YEJIOBEKA K
bu3uYeCKOMY U XHUMHYECKOMY

3arps3HEHUIO OKPYXKAIOLIEeH Cpe/ibl.
I'enernueckas

TIPeIPacHoIIOKEHHOCTh YeJI0BEeKa K
TaTOJIOTHSIM. JlemoHcTpamn
Tabmuupr u cxemsl: «Kapuotun
genoBeka», «MeToabl U3ydeHHs.

TE€HETUKH YeJOBEKay,
«['eHeTHUCCKHE 3a00JIeBaHUS
yenoBekay». [Ipaktuueckas pabota
«CocTtaBieHue " aHaIu3
POAOCIOBHOM»

(reHeaNoTUYECKHiA,
OJIM3HEI[OBBIH,

LUTOr CHETHYECKHIH,
MOJICKYJIIPHO-T € HETHIECKUH,
MOMYIISIIHOHHO-CTATUCTUYCCKHUIA).
OnwuceiBaTh  IETH, 3aJaudl |
JOCTHKCHUS MEXIyHapOIHOM
nporpamMmbl  «['€HOM dYeloBeKa».

Pazmmuate Ha  H300paskeHUAX
(cxemax, TabIInmax) KapThl
XPOMOCOM (renernueckue,
(usnueckue, CHKBCHCOBBIE).
OrmuchIBaTh METO/IbI
COBPEMEHHOTO OIIpeIeNICHUsT
TEHOTHITA OpraHusMa:

TIOJTHOTEHOMHO€ CCKBEHUPOBAHUE,
TEHOTUIIMPOBAaHUE, B TOM YHCIIE C

IOMOIIBIO TII[P-ananu3a.
XapakTepu3oBartb
HACIICACTBCHHBIC 3a00JIeBaHUs
yelroBeka W 3a00jeBaHUSA  C
HaCJICICTBEHHOM
TIPEIPACIIOIOKEHHOCTHIO.
CpaBHUBATh TECHHBIE,

XPOMOCOMHBIE 0OJIE3HH 4YelIoBeKa
v O0OJEC3HM C HACIACACTBCHHOM
MIPEAPACTIOI0KEHHOCTBIO.
YcranaBnuBaTh B3aNUMOCBSA3b
Me)f([[y HacCJICACTBCHHBIMHA
3a00/I€BaHUSIMH  YEJIOBEKAa W HX
TeHETUYECKOM OCHOBO.
OO0OO0OCHOBBIBATh 3HAYEHUE MEIUKO
TEHETHYECKOTO
KOHCYJIbTUPOBaHHS B

DopmupoBaTh
OTHOILICHUE K OMOJIOTUH
KaK K BaKHOU
COCTaBJIAIONIECH HAYKH
KYJBTYPBLIOPJIOCTb 32
BKJIaJ] POCCHUHCKUX U
COBETCKHUX y4EHBIX B
Pa3BUTHEMUPOBOXOUOIIO
TMYECKOIHAYKH.

3HaTh U yBaXkaTb
JOCTHKEHUS Hamlei
Ponuner — Poccuu B

HayKe

LeseBbie OPHEHTUPDI:

NaTpuOTHYIECKOE
BOCIIMTaAaHHC

HNE»
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NPEOTBPAILEHUH U JICYCHUHU
HACJICJICTBEHHBIX  3a00JIeBaHUI
yeJoBeKa

15 Tema «CeJieKuusi OpraHu3MoB»

15.1 | OcHoBHEIE Jlomectukanus u cenexuus. | PackpbiBathb cojep:kaHue | Boipaxars OI'AOY BO
TIOHATUSA 3apoxaeHne CENeKLIUN U | OCHOBHBIX TOHSTHUH: CENEKIUs, | [o3HaBaTeIbHbIC «["ocynapcTBeHHBIH
CeNeKINU JIOMECTUKAIIHH. VYuenueH.U. | nomecruxanus, NPUMHTHBHAS | yyrepecr B pasbix | YHHBEPCHTET
(1yac) Basuiiosa o Lenrpax | cenexuus, KOMOWHaTUBHAs MpeMeTHEX OGIACTIX ¢ MPOCBEIIECHHSI,

MIPOUCXOXKIECHUS W MHOTOO0OPAa3us | CEJICKLHs, COPT, IOPOAa, IUTAMM. . OI'BHY
KyIbTypHBIX  pacTenuii.  Poub | Ilepedncisith OCHOBHbIe odTambl | © o OM «AHCTHTYT
CeJIeKIMM B CO3aHUM COPTOB | Pa3sBUTHUSI CEJEKIUH Kak mporecca | WHAMBALYAIBHBIX o
: JIepIKAHUS U
pacTeHMH U TOpPOJa JKUBOTHBIX. | U HayKH. XapakTepu3oBaTh | HHTEPECOB, METOJIOB
Copr, moponma, ImTamMM. 3akoH | comepxanue ydeHus H. U. | cmocoGHOCTEH,
TOMOJIOTHYECKUX psLIOB B | BaBuiosa o Lentpax | mocrmkenmuii. oyqerns
HACNICACTBEHHOH  HM3MEHYMBOCTH | HPOMCXOXKACHHUS M MHOTo0Opasus LesteBbie opHeHTHPL: AMEHA
H.W. BaBuiiosa, ero 3HaueHHe s | KyJIbTYPHBIX PACTEHML. | | o oern mayaHOo B.C. Jlennesa», OOO
CEJIEKIIMOHHOM pa6oTsl. | [Toka3siBaTh Lentpsr O3HAHMSE «DPHU3NKOH JIao»,
Jemoncrpamuu Iloptpersl: H. U. | npoucxoxkaeHuss 1 MHOrooopasus 000
Basunos, M. B. Muuypun, I'. . | KynbTypHBIX pacTeHuil u LleHTpsI «CBEPOBPA3OBAH
Kapneuenxo, II. Il. JlykpsiHEHKO, | JOMeCTUKAIUU JIOMAITHUX HE>»
b. JI. AcraypoB. TaOmuupl ¥ | )KMBOTHBIX Ha KapTe MHpa,
cxeMbl: «l{eHTpBl MPOUCXOXKICHUS | CBSA3BIBATH UX MECTOIOJIOKEHUE C
W MHOroo0Opasus KyJIbTYpHBIX | O9aramu BO3HUKHOBCHHS
pacTeHuii», «3aKOH | IpeBHEUIINX IUBUIIA3AIINI.
TOMOJIOTHYECKUX psIoB B | CpaBHUBaTL  COPT, opoay,
HACJICCTBEHHON WM3MEHUYUBOCTUY. | IITAMM C  BHJaMHU-POJAUYAMHU.
JlabopartopHas pabota «M3ydenue | OGOCHOBEIBATH 3HAUCHHE 3aKOHA
COPTOB KYJIBTYPHBIX PACTEHUH M | FOMOJIOTHYECKHX psnoB B
TIOPOJ] TOMAIITHUX KUBOTHBIX» HACJICICTBEHHONH  M3MEHYUBOCTHU
H. n. Basuiosa hiuv:s
CeNeKIIMOHHON padoThlI.
OnuceIBaTh [EPCIIEKTUBbI

JIOMECTHKAIIMU U CO3JITAaHUE HOBBIX
COPTOB KYJIBTYPHBIX PAacTeHHH,
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nopoa AOMAalIHUX JKHUBOTHBIX H
HITAMMOB MHUKPOOPraHUu3MOB

15.2 | MeToasl Mertoapl cenekuMoHHOI paboThl. | PackpbiBaTh cozepkanue | BeiaBisaTs npuyuHHO- | PTTAOY BO
cenekquoHH | MckycCTBeHHBIH 0TOOp: MACCOBBIN | TEPMUHOB " MOHATUI: | CIE€ACTBEHHBIE CBA3M IpHU | «l 0CcylapCTBEHHBIH
oif  paboTEL | U WH/IMBU/1yaJIbHBIN. Dranbl | HICKYCCTBEHHBIN oTOOp, | U3ydeHUH YHHUBEPCHUTET
CoxpaHeHne | KOMOMHAIIMOHHOM CEJICKIHU. | IPOM3BOIUTEIH, 9KCTEphep, | OMONOrMYECKHX SIBJICHHUM | MPOCBELICHHS»,

, I3ydeHue U | VcnplTaHue NPOM3BOIUTENICH TI0 | OIU3KOPOJICTBEHHOE U npoueccos. | GI'BHY
HCTIONB30BaH | HOTOMCTBY. OTOOp IO THOTHITY C | CKpCIIMBaHUE, WIH HHOpHAMHT, | CaMOCTOATEIEHO «AHCTHTYT
ue HOMOIIBIO  OIEHKM  (DEHOTHIIA | HEPOACTBEHHOE  CKpEIlWBaHUE, | BEIOUPATDH croco6 COMepKAHNS H
TEHETUUECKU | IOTOMCTBA U OTOOP IO T€HOTUILy C | MM ayTOPHJMHT, 4UCTas JIMHUS, | PEICHUs y4eOHoI
X PECypcoB | TOMOIIBIO aHanm3a JHK. | rereposuc  (rubpumHas — cuia), | GHOJIOTHIECKOM METOzoB
(3 yaca) HckyccTBeHHBIH MyTareHe3 Kak | FTEHOMHOE penaKkTHpOBaHUE, | 3a1a4n(CpPaBHUBATH o6yqcHua
METOJ|  CENCKUHOHHOH  pabOThl. | HCKYCCTBEHHBIN MyTareHes, | HECKOJILKO ~ BapuanTtop | IMEHH
PajmalMOHHBI UM XMMUYECKHIl | GAKTOPBI MyTareHsl, | pelIeHus, BLIOUPAT B.C. Jlemnesa», OO0
MyTareHe3 Kak MCTOYHUK MyTalMi | MOJUIUION]IBI, oTHalNeHHas | HanboJiee MoaXoamui ¢ | «DPu3uKoH Jla6»,
y KyJbTYpHBIX ()OPM OpraHM3MOB. | THOpUAM3ALHs, CEKBEHHUPOBAHUE. | yIETOM CaMOCTOATEIBHO | OO0
Hcnons3oBanue TEHOMHOTO | XapaKTepu30BaTh OCHOBHBIE | BBIJCTICHHBIX «CBEEPOBPA3OBAH
PENAKTHPOBAHMS W METOJOB | METOJbI CEJCKIUH DPACTeHHIl U | KPUTEPHUEB). WE»
PEKOMOUHAHTHBIX JHK JUIA | )KABOTHBIX: UcKyccTBeHHbIH | Ile1eBble OpUEHTHPBDI:
MOJy4eHHs HCXOJHOrOo MaTepuaina | oThop u ruOpuIM3aluIo. | HEHHOCTH HAY4YHOI'0
UL CEIIeKIUH. Ilony4yenue | CpaBHUBATH MAacCOBBII | MO3HAHUS
TMOJIMIUIONIOB. BHyTpuBHIOBas | HCKYCCTBEHHBIH ot6op ¢ | dopmupoBats
ruOpuIu3aIys. MHIUBUAYalbHbIM, IOKa3bIBaTh | OTHOLIEHHE K OMOJOTUM
BnmusxopoacrseHHoe UX 3HAuCHUE JUI1  CEJICKIHUH | KaK K BaXKHOH
CKpeLUBAaHUE, MIM HHOPUAMHI. | KyJbTYPHBIX pacTeHuit W | COCTABISIIONICH HAyKH H
Hepoacreennoe CKpelLIMBaHNe, | JOMaIlHUX JKUBOTHBIX. | KyJbTYPBLIOPAOCTh 32
wm ayropumuHr. I'ereposuc u ero | [IpuBoauts KOHKDETHBIE | BKIaJ POCCHMCKUX U
HPUYHHBL Vcnone3oBanue | mpuMepsl OTHAJICHHOH | COBETCKHX Y4YEHBIX B
reTepo3ucaB CENeKIUHU. | THOPUAN3AIMH B CENEKIHHU. | Pa3BUTHEMHPOBOHOHOIIO
OrnanenHas rubpuauzanus. | OnucsiBaTh OIBIT T. J1. | ruyeckoiHayKH.
IIpeononenue oecruromus | Kapneuenko mo  mpeononenuto | 3HaTh u yBakaTh
MEKBHUJIOBBIX ruOpuIoB. | Gecruroaus MEXBUJIOBBIX | JOCTHXXECHHS Hanrei
JIoCTHXKEHUs CeNIeKIMU pPacTeHui | THOpHUIOB. Paszmuuars Ha | Poomaer — Poccuu B
u  xuBOTHBIX. CoXpaHEHHE W | H300paXKECHHAX (cxemax, | Hayke
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U3Yy4YCHHE T'EHETHYECKHX PECypcoB | Tabiuuax) y oTnenbHbIX | IleeBble  OpHEHTHPBI:
KyJIbTYPHBIX PACTCHUH M UX JUKUX | IpeCTaBUTENeH KOHKPETHOTO | HaTPHOTHYECKOE
poauueil A7 CO3JaHMS HOBBIX | COPTA M IIOPOJBI XO3SHCTBEHHO | BOCIIMTAHHE
COPTOB u rHOPUIOB | IICHHbIE NIPU3HAKU, HEOOXOANMBIC | MO3HAHUS.
CETBbCKOXO3SIUCTBEHHBIX ~KyIbTYp. | YeNOBEKy. XapaKTepU30BaTh Poib
Hemoncrpamuu Iloptpersr: H. U. | cenexmum B obecreueHnn

Basunos, . B. Muuypun, I'. JI. | npo10BOIBCTBEHHON

Kapnieuenko, H. Bopaoyr, [I. K. | 6e3omacHoctu YeJIOBEYECTBA.

Benses. Tabmuuel u  cxemsl: | [IpuBoauts KOHKPETHBIC

«MeTtozpl CEJICKIIUN», | IPUMEPBl JOCTHKEHUH CeleKIuu

«OtnaneHHas THOPUIHM3AIHSAY, | KYTbTYPHBIX pacteHuit u
«MyTarenes». JlaGopaTopHas | JOMaIIHUX XUBOTHBIX B Poccun

pabora  «M3yueHme  MeTO/OB

CeJIeKIHUU pacTeHuii»

IpakTuueckas pabora «IIpuBuBKa

pacTeHuii». OKkckypeust

«OcHOBHBIE METOIbI u

JOCTIDKCHUS CENICKIUH PACTeHU U

JKUBOTHBIX (HAa  CEJICKI[HOHHYIO

CTaHIMIO, IUIEMEHHYI0O  (epMmy,

COPTOHCIBITATENIbHBIA Y4acTOK, B

TEIJIUYHOE XO3SICTBO, B

TabopaToOpHI0  arpoyHHBEpPCUTETa

WM HAyYHOT'O LIEHTPa)»

16 Tema «BHOTEXHOJIOTHSA M CHHTETHYECKAsi OHOJIOTHSI»

16.1 | buotexHomo | OOGBEKTH, UCTIONIB3yEMBbIE B | PackpsiBaTh conepxkanue | PopMupoBaTh OI'AOY BO
rus Kak | OMOTEXHOJIOTUM, — KIETOYHbIE U | TEPMUHOB u HOHATHH: | OTHOIIEHHUE K 6uosnoruu | «I"ocyrapcTBeHHbIH
Hayka U | TKaHEBBIC KyIbTYpbl, | OMOTEXHOJIOT U, TpaJULUOHHAs | KaK K BaXKHOHU YHUBEPCUTET
oTpacib MHKPOOPTaHU3MHI, uX | OMOTEXHOJIOTHS, COCTaBJIAIONICH HAYKH | IPOCBEIICHHA»,
MPOM3BOJICTB | XapaKTepPUCTHKA.  TpajauIHOHHAs | MUKPOOHOIOTHYECKUi CUHTE3, | U KYJIBTYPBL,TOPJIOCTh OI'BHY
a (1vac) OHoTeXHONOr|A:  X/IeOONeUCHHE, | MHKPOOHOJIOTHYECKAs TEXHONOTHA. | 33 BKIAJ POCCHICKHX M | (HcTHTYT

MOJIy4eHHe kuciaomonounsix | [lepeuncisars HalpaB/ICHUs | COBETCKIX YUEHBIX B CONepKAHHS 1
MIPOYKTOB, BHHOZENME. | OMOTEXHOJIOTHN; LeMH U 3aJadd, | Pa3sBUTHE MUPOBOMH METOJI0B
MuxkpoO6uonorudeckuit CHHTE3. | CTOSIME Mepe]] OMOTEXHOJIOTHEH. | OMONOTHYeCKOH HayKH. obyseHus
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OOBbexThl ~ MHKpoOOUOIOrnueckux | XapakTepu3oBaTh 00bexTsl, | LlesieBbIe OPUEHTUPBI: | MeHH

TexHonoruil. IIpon3BoacTBO Oenka, | HCHONB3yeMble B OHOTEXHOJIOTHH, | MATPHOTHYECKOE B.C. Jlemnesa», 000
aMHUHOKHMCJIOT M BUTAMMHOB. | —  KJIETOYHbIE M  TKAaHEBBIC | BOCIIMTAHHE «DPUIHKOH JTa6»,
Jemoncrpauuu Tabnunpl U CXeMbL: | KYJIbTYpBI, MHKPOOPIaHU3MBI. 000
«Mcnonp3oBanue OnucelBaTh  OCHOBHBIC  METOBI

MHKPOOPIaHH3MOB B | TPaAUIMOHHONH OHMOTEXHOJOTHH U «CEEPOBPA3OBAH
HPOMBIIICHHOM — IIPOM3BOJCTBE». | JOCTUXKEHUS MUKPOOHOIOTHYECKOM HE»

Jlaboparopnas pabota «l3yueHue | TEXHOJIOTHU. O00CHOBBIBATH

00BEKTOB OMOTEXHOJIOTHN». | 3HAYCHHE  OWOTEXHOJOTHUH A

IIpakTiyeckas paboTa | CenbCKOX03sHCTBEHHOTO

«[lony4enue MOJIOUYHOKHCIIBIX | IPOU3BOJICTBA

HPOIYKTOB». OKckypeus

«buorexHonorus BayKHEHIIas

IIPOU3BOJUTEIbHAS cuia

COBPEMEHHOCTH (na

OHOTEXHOJIOTHYECKOE

[POU3BO/ICTBO)»

16.2 | OcHoBHEIC Co3nanue TEXHOJIOTUI u | PackpsiBaTh conepxanue | PopMupoBaTh OI'AOY BO
HAIIPaBJICHU | HHCTPYMEHTOB TEPMUHOB M MOHATHHA. KJIETOYHas | OTHOLIeHHE k 6uonoruu | «['ocynapcTBeHHBII
s IeJICHANIPaBICHHOTO M3MEHEHUS U | MHXKCHEepHs, KJIeTOYHas | Kak K Ba)KHOH | yHUBEpCUTET
CHHTETHYECK | KOHCTPYMPOBAaHUS  TI'CHOMOB  C | TEXHOJOTHS, METOX  KYJIBTYpPHI | COCTaBILAIOIIEH HAyKU | MPOCBEIICHUSY,
oii Guonoruy | Neablo IMOIYYEHUs] OPraHU3MOB M | KJIETOK u TKaHel, | U1 KynbTypsl, ropaocts | @I'BHY
(1vac) UX KOMIIOHEHTOB, COJAEPXKAIIUX HE | TOTUIIOTEHTHOCTS, 3a BKJIJ POCCHICKHX M | (JHcTHTYT

BCTpEYaloNuecs B NPUPOJE | IUIOPHIOTEHTHOCT,  CTBOJIOBBIC | COBETCKUX  YMEHBIX B | ¢ noncaning u
OMOCHHTETHYECKHE MYTHU. | KJIETKH, MHKpPOKJIOHAJIBHOE | Pa3BUTHEMHPOBOHOHOI METOI0B

Knerounas wumxenepus. MeTofbl | pa3MHOXKEHHE pacTeHuil, | OTHYECKOHHAYKH.

KyIbTypbl ~KIETOK ¥  TKaHeW | coMaTHdecKas rubpuansanys, | leneBble opHeHTHPBI: 0bysecams

pacTeHHit u JKHBOTHBIX. | TaIUION/H, TUOPHIOMBI, | IATPUOTHYECKOE AMCHH

Kpuo6anku. Comarunueckasi | MOHOKJIOHATbHBIE U | BocuTAHME B.C. Jlennesa», OO0
ruOpuau3anys ¥ COMATUYECKUH | MOJIMKIOHANbHBIE aHTUTENA, METOJ «Du3uKOH Jlab»,
IMOpHOTEHE3S. Hcnonp30BaHue | TpaHCIITAHTAIIN axep, 000

raliOuzioB B CEJEKIMU PACTCHUH. | KIOHMpOBaHHE. XapaKTepU30BaTh «CBEPOBPA3OBAH
HcxyccTBeHHOE OILUIOJOTBOPEHHE. | OCHOBHBIC HAaIpaBJICHUSL UE»
PexkoHCTpyKuns  SHIEKIETOK ¥ | CHHTETHYECKOH OHOJIOTHH.
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KJIIOHUPOBAaHUE JKUBOTHBIX. MeTon
TPaHCIUIAHTALUK  sIIep  KJICTOK.
Jemonctparmu TabaHIbI U CXEMBI:
«KrerouHas HHXEHEPHS»

OnuceiBaTh HAa  KOHKPETHBIX
OpuMepax  METOABl  KIETOYHOMH
umxeHepuu. IlpuBoauTe mpuMepsl
HCIOJIBb30BaHUSl MOHOKJIOHAJIbHBIX
M TOJUKJIOHANBHBIX aHTHTEN B

MemunuHe. OLECHUBATH 3HAa4YECHHE
CHHTETHYECKOIl ~ OHojoruu  ajis
CEJIbCKOTO XO3SIHCTBA U METUIIMHEI
16.3 | XpomocomH | XpomocomHas u reHHast | PackpbiBatb conep>xanue | Boipaxxatsb SPI'AOY BO
asg U IeHHas | HHKCHEPHUsL. HckyccTBeHHBIN | TEPMUHOB M MOHSATUM: TEHHAs | rjo3gaBaTelbHbIE «l"ocynapcTBeHHbII
WHXKCHEPHsl | CHHTE3 T'€Ha M KOHCTPYHPOBAHHE | HHXKCHEPHS, PECTPUKUMOHHBIE | yyrenecyy B pasmerx | YHHBEPCHTET
(Lyac) PEKOMOMHAHTHBIX JHK. | sHIoHYKIIea3bl (pecTpukTasbi), Y — MPOCBEIICHUA,
JlocTibkeHHssT W HEpCHEKTHBHI | JIUIKUE KOHIIBI, TUIA3MUIBL, . OI'BHY
XPOMOCOMHOM u TEHHOH | PECTPUKIHS, nuruposanwe, | © yHaerom «MHCTHTYT
UEDKEHEPHH.  DKOJOTMYECKHE W | TpaHchopManus, CKpUHUHT, | AHAUBHAYAIBHBIX COIepHKAHHS
JTHYECKHE  OPOOJIEMBl  TEHHOH | TpaHCTCHHBIC (renernuecku | HHTEPECOB,
UH)KEHEPUU. JlemoHCTpanyu | MOAUGUIMPOBAHHBIC) OPraHU3MBI. | CIIOCOOHOCTEN, Meronon
Tabmuupl u cxembl:  «[ennHas | OnuCHIBATH METOMBI | nocTHKEHHUIA. o6ydcHua
UHKEHEPUS» PENPOAYKTHBHOTO M| [feieBbie OpHEHTHPBL: EMCeHjII 000
LepteTIECROIO KHOMPONII | e waymoro | Ui 00K
MO3HAHMSA '
CITOCOOBI TEHETHYECKOM 000
HUHKEHEPHH. XapaKkTepusoBarh «CBEPOBPAROBAH
JOCTIDKCHUSI TEHHON WH)XCHEPHH. WE»
OueHuBaTh  JKOJIOTUYECKUE  H
ITUYECKUE po6IIeMBbl
KIIOHUPOBAHHS u CO3JaHuA
TPaHCT€HHBIX OPTaHU3MOB,
MEPCTICKTUBBI pasBuTHs
XPOMOCOMHO u TeHHOM
HWH)XCHEPUH
16.4 | Meaunuuck | MenuuuHcKue OMOTEXHOJIOT UM, PackpriBath conepxkanue | PopMupOBaTH DI'AOY BO
ue TEpPMHUHOB u MOHATHH: | OTHOIIEeHHE K 6nosyorun | «['ocynapcTBeHHBIH
OUOTEXHOJIO MeIHLIUHCKAs OHOTEXHOJIOTHSL, | KaK K Ba)KHOI1 | YHUBEPCUTET
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ruu (1luac) MeTa00JIOMHBIN aHaJK3, | COCTABIIIOIICH HAyKU | MPOCBELICHUSY,
TEHOIICHTPUYECKHUI aHaIu3, | U KyIbTYpBl, ropaocts | ®I'EHY
NePCOHANN3UPOBAHHAS MEIUIIMHA, | 32 BKJIAJ POCCHUHCKUX U «AHCTHTYT
pereHepaTuBHas MEJWILMHA. | COBETCKUX  YUEHBIX B | (ononmanms 1
XapakTepu3oBaThb METOJBI | Pa3BUTHEMHPOBOHOHOI METOJI0B
MeTab0JIOMHOTO U | OTMYECKOMHAYKH.
TeHOLIEHTPHYECKOTO aHanu3a; | IleneBble OpUEHTUPBI: 00y4eHus
HCIIOJIB30BAHUE CTBOJIOBBIX KIIETOK; | IATPHOTHYECKOE HMEHH
TLIP-11arHoCTHKY; TapreTHYIO | BOCHHTAHHE B.C. Jlennesa», OO0
Tepanuio paka «DU3UKOH JIao»,
000
«CBEPOBPA30OBAH
HE»
PesepBHoe Bpemst -1yac
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME: 102 yaca
11 KJACC
Ne | HammenoBa | [IporpammHoe conepikanmne OcHoBHBIEe BHUABI AesiTeIbHOCTH | [lessTebHOCTH HOP u D0P
/o HHe TeM o0yvaroummxcst YUYUTeId €  y4eToMm
y4eQHOro pa0oueii nporpamMmbl
npeaMera BOCIHHTAHUS
1 Tema «3apo:xieHue U pa3BUTHE 3BOJIOLIUOHHBIX IPeACTABICHHI B 0HOI0THI»
11 OBOIIOLMOH | DBOMIOIMOHHAS Teopus Y. | PackpbiBath cojep>kaHue | BoipakaTsb OI'AOY BO
Hast Teopus | JlapBuHna. IIpeanockuiku | TEpPMUHOB u MOHATHH: | MO3HABATENbHbIE «["ocynapcTBeHHBII
Y. JlapBuHa | BOSHUKHOBEHUS JAapBUHM3MA. | KPEalMOHU3M, BHJ, CHCTEMAaTHKa, | MHTEPEChl B  Pa3HBIX | YHUBEPCUTET
(Lyac) JKu3Hb 1 HaydHas feaTenbHOCTh Y. | OMHapHAs HOMEHKJIATYpa, | IPEIMETHBIX O00JacTAX | MPOCBELICHHA,
JapsuHa. JleMoHCTpanum | HICKyCCTBEHHAS cucrema | ¢ yaétoMm | ®I'BHY
Iloptpersr: ApucroTes, K. | xnaccudukamum OpPraHU3MOB, | UHIUBHYaJIbHbBIX «AHCTHTYT
Jlunneit, XK. Bb. Jlamapk, 3. XK. | ucropuueckuii MeTo], NapBUHM3M. | HHTEPECOB, CONepIKAHNS |
Cenr-Unep, K. Kiosbe, Y. JlapBun. | XapakTepu3oBaThb B3MVIAZIBI | CIIOCOOHOCTEH, METOJI0B
Tabmubr u  cxembl: «Cucrema | ApucToTens, DMIIEIOKTIA, | TOCTHIKCHUM.
sxuBoii ipupossl (o K. Jlunnero)», | Jlykpeuuss Kapa, JI. Pes Ha | YcraHaBnuBaTh 06yeHns
HMEHHI

96




DdenepanpHaspadovasIporpaMma

«JlecTHuIa KUBBIX CcymecTB (IO | pa3BuTHE JKMBO MIPUPOJIBL. | CYIIECTBEHHBII B.C. JlegueBa», OOO
Jlamapky)», «Mexanusm | OuenuBath Bkiang K. Jlunnes B | npu3Hax «DuU3UKOH Jlab»,
(hopMHpOBaHUs PUCIIOCOONICHNH y | pa3BuTHe OHosorku. CpaBHUBATH | KiacCH(DUKAUU 000
pacreHuid ¥ JKMBOTHBIX (IO | B3rJsiAbl Ha BuA U 3Boyonvio K. | GHOIOTHYECKUX «CBEPOBPA30BAH
JTamapky)», «Kapra-cxema | JIunnes, XK. b. Jlamapka u Y. | 00bexTOB (sBnenuii, | UE»
Mapupyra ITyTEIeCTBUS Y. | Hapeuna. KpuTHdyeckn OLIEHHBATH | IPOLECCOB), OCHOBAHMS
JapBuna», «Haxonku Y. JlappuHa» | KpealMOHUCTCKUE  B3MJISABI  Ha | wig  o0oOmeHus U
KUBYIO mpuponay. Ilepeuucnsrs | cpaBHEHHs, KpPUTEPUH
KYJIbTYPHO-HCTOPHYECKHE U | IPOBOJMIMOTO aHAIN3A.
€CTECTBEHHO-HAYYHbIE IleneBble OPHEHTUPBI:
MPEIOCHUIKU MOSIBTICHUS | IEHHOCTH ~ HAYYHOr'O
3BOJIIOLIMOHHOM TEOPUH Y. | no3naunus
JapsuHa. OnuceIBaTh poib
HUcTOpUYecKoro merona. MsnmaraTtb
CYIIHOCTb 3BOJIIOLMOHHON TEOpHU
Y. apsuna. Ha3piBaThb OCHOBHBIE
¢daxtel Ouorpaduu Y. lapBuna u
JTaIlbl CO3JIaHUs um
3BOJIFOIIMOHHON TEOPHH
1.2 JBmwxkymue | JIBuKylMe CHIIbl SBOJIIOLMM BUIOB | PackpbiBaTh coJiepykaHue | BoiaBisaTh u | PrAOY BO
CHJIBI no 4 JapBuHy  (BbICOKasi | TEPMHHOB u MOHATHI. | XapaKTepU30BaTh «["ocymapcTBeHHBII
9BOJIIOLMHU UHTEHCHBHOCTb Pa3MHOXEHUS | HACJIEACTBEHHOCTb, CyIIECTBEHHbIE YHHUBEPCUTET
BUOB 10 Y. | OpraHu3MoB, HACJICJCTBEHHAs | HW3MEHYHBOCTb,  HMCKYCCTBEHHBIH | IPU3HAKU MPOCBELICHUSY,
Japsuny U3MEHYUBOCTb, 6opnda 3a | otOop, 6opbba 3a CylIecTBOBaHNE, | OUOTOTHIECKHX OI'BHY
(2 gaca) CYIIECTBOBAHHE, E€CTECTBEHHBIH M | eCTeCTBEHHbI o0TGOp. M3marath | 0OBEKTOB(ABICHMI). «AHCTHTYT
HCKYCCTBEHHBIN or6op). | cymuocts yuenus Y. Jlapsuna o6 | IlesieBble OpHEHTHPDI: conepKanns 1
JemoHcTpammmn [Toptper: Y. | ucKyccTBEHHOM oTOOpE. | HEHHOCTH  HAYYHOIO METOJIOB
Hapsun. Tabmumel ®  cXeMbl: | XapaKTepu3oBaTh JBIOKYIIUC | IO3HAHUA
«DopmbL 00pBOBI 3a| CWIBI O3BOJIONMH  BHAOB IO 00y4eHus
CYILECTBOBAHHE, «[Topoxsl | [lapeuny. [IpuMeHATH 3HAHHA O AMEHH
royoei», «MHoOTOOOpa3ye | NBWKYIMX  CHIAaX  OBOIIOLMH B.C. Jlennesa», OO0
KYJABTYpHBIX ~ (OpPM  KamyCcThI», | BHJIOB o Japsuny U1 «DU3UKOH Jlao»,
«[Topopl MOMAIIHUX KUBOTHBIX», | OOBACHEHUS MHOT000pasus 000
«Cxema  00pa3oBaHHMS  HOBBIX | BHIOB, nopoJ JIOMAITHUX «CBEPOBPA3OBAH
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BuyoB (o Y. JlapBuHy)», «Cxema | KUBOTHBIX U COPTOB KYIbTYPHBIX UE»
COOTHOUICHUSI  JABWXKYUIMX CHJ | PacTCHHMH
IBOJIOIIHN»

1.3 ®opmuposa | OdopmieHue CHHTETH4eCKOil | PackpeiBaTh coxepxanue | Popmupoate ymerue | PI'AOY BO
HHE TEOpUu IBOJTIOLIUH (CTD). | TepMuHOB M MOHATHIL: 1apBUHU3M, | BBIABIATH  AeUIUTHI | «[O0CYyIapCTBEHHBII
cuHTeTHYecK | HelTpanbHass Teopusl SBONIOIMH. | MyTallWH, MYTal[MOHHBIN Mporiecc. | HHPOPMaIiy, IaHHBIX, | YHUBEPCHTET
oif  teopum | CoBpeMeHHast 9BOMIONUOHHAS | OOBACHATH MNPHYMHBI  KpHU3UCa | HEOOXOIUMBIX IIPOCBEILEHUS»,
SBOJIOLIH OuoorysL. 3HauCHHUE | JapBHHU3MA. OO0OCHOBBIBATH | UIPEIICHUS ®I'BHY
(1 gac) 3BOJIIOLIMOHHON Teopun B | 3aKOHOMCPHOCTB TPaHC(OpMAIKHK | MOCTABJICHHON 3a1aUH. | (IHCTHTYT

(hopmupoBaHUU €CTECTBEHHO | NapBUHHM3Ma B cHUHTeTHYecKylo | LleseBble opHeHTHPBI: CONepKAHHA 1
Hay4HOI KapTHHBI MHpA. | TEOPHIO 9BOJIIOLUH (CTD). | uennocTd  HAy4HOIro METOJI0B
Hemoncrpatuu Iloprpersi: C. C.| UW3narath OCHOBHBIC IOJIOKCHHS | MO3HAHMSA
UYersepuxkos, 1. W. IlImansraysen, | CTD. OuenuBare Bkiuaxg . Jle 06yuens
H. Xompeitn, . K. Bbenses. | ®pusa, C. C. Uetsepurosa, 1. U. HMCHH
Tabmunsr n cxemsl: «OcHoBHble | IlImansraysena, JI. K. Bensesa B B.C. Jlennesa», OO0
TIOJIOKEHUS cuHTerHyeckoil | ¢opmupoBanne CTD. OneHuBatb «DU3UKOH J1ab»,
TEOPUH 3BOJIIOLIUNY snadenue CTD B (opMupOBaHHHK 000
COBPEMEHHOM €CTECTBEHHO- «CBEPOBPA3OBAH
Hay4YHOM KapTHHBI MMpPa UE»

2. Tema «MUKpPO3IBOJIIONUS U €€ Pe3yJbTaThI»

2.1 Orarbl Tonmynsiumss  kak  snemeHTapHas | PackpsiBaTh cojiepkanue | BoipaxxaTs DOI'AOY BO
SBOJIIOIMOHH | €AUHUIIA 9BOMIIOIMH. | TEPMHUHOB u MOHSATHI: | O3HABATENbHBIE «[ocynapcTBEeHHBII
oro CoBpeMEHHbIE METOIBl  OLEHKH | MHKPO3BOIOLHS, WHTEPEChl B  Pa3HbIX | yHUBEPCUTET
nporecca: TEHETUYECKOTO Pa3HOOOpa3ust ¥ | MaKpOAIBOJIOLHS, MYTaIliH, | IPSIMETHBIX O0O0NACTAX | MPOCBEIICHUSY,
MHKPOJBOJIIO | CTPYKTYpPbL HOMyNMAUUH. | HONyJsiuust, KOMOWHAIMM T'€HOB, | C y4étoM | ®I'BHY
us u | U3menenue reHooHna | TreHO(OHT, 3IIEMEHTAPHOE | HHIUBUAYAIBHBIX «AHCTHTYT
MaKpOdBOJIIO | HOMY/SIIMM  KaK  BJIEMEHTApPHOE | 3BOJIOIHOHHOE ABJICHHE. | HHTCPECOB, COEpKAHIS H
LM 9BOJIIOLIMOHHOE  sIBJIEHUE. 3aKkoH | XapaKTepu3oBaTh crocoOHocCTeH, METOIOB
INomynsuust | reHeTH4eckoro pasHOBecHA JI. | MHKPOIBOIIOLHIO KaKk  9Tal | JOCTIDKCHHH.

- Xapnwu, B. BaitnGepra. | mosBnenuss npucnocobnenuit u | BeisBiaars u obyuenus
anemeHTapHa | Jlemoncrpauuu TaGuuipl U CXeMbL: | BUI000pa30BaHUSL. XapaKTepu30BaTh AMEHH

s emuHuua | «MyTalMOHHAs  HM3MEHYMBOCTH», | XapakTepu30BaTh MOMYSIHIO KAK | CYIECTBEHHbIE B.C. Jlemnesa», OO0
9BOJIIOIMU «[lomynsuuoHHas CTPYKTYpa | DIEMEHTAapHYIO CIMHUILY | IPU3HAKH «Du3uKoH JTa6»,
(3 gaca) BUJIA», «CxemMa  TPOSBICHHS | 3BOJIOIHH. Iepeuncsts | GHOTOTHYECKUX 000
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3aKOHA Xapnu—BaiinOepra». | OpU3HAKH HACATBHON MOMYISAINHU | 00BEKTOB(SBICHUIA). «CBEPOBPA3OBAH
JlaGoparopHas pabota | u 00BACHATH ycnosus | IlesieBble OPHEHTHPBI: | [E»
«BbIABIEHNE  HM3MEHYMBOCTH Y | BBINOJHEHMA  3akoHa  Xapay | MEHHOCTH  HAYYHOro0
oco0ell 0HOro BUIa» Baiin6epra. [IpyuMeHATh | mo3HaAHMS
HMEIOIHecs 3HAHUS UL
OOBACHEHUS TPUYIH
HM3MEHYUBOCTH y ocobeil oxHOro
BUJIA
2.2 OneMeHTapH | DlleMeHTapHbIe ¢axropsl | PackpbiBath cojiepkaHue | BocniuTeiBath OI'AOY BO
ple (haKTOPBI | (ABIDKYIIME CHJIBI)  DBOJIOLMH. | TEPMHHOB u MOHSTHIA: | TOTOBHOCTD K | «['ocynapcTBeHHBIH
3BOJIIOLIMHA MyTanmoHHBIH TIPOIIECC. | MYTAIllMOHHBIN mporecc, | KOHCTPYKTHBHOM YHUBEPCUTET
(3 gaca) KomOunartuBHass =~ M3MEHYMBOCTH. | KOMOWHATHUBHAsT  W3MEHYHMBOCTB, | COBMECTHOM MIPOCBEIICHUSY,
Hpeiid reHoB —  ciydaifHBIE | MOMYJISLMOHHBIC BOJIHBI, JApei | AeATeNbHOCTH ®I'BHY
HEHaIpaBJICHHBIC W3MCHEHHUS | TEHOB,  MHIDAIWH,  H30JSINS, | IPUBLINONHEHHN «AHCTHTYT
4yacToT ajjenedl B HOMyXsAUUsX. | reorpaduueckas uccie0BaHui | conepanns i
Oddexr ocHoBarens. Mwurpauuu. | (MPOCTPAHCTBEHHAs)  W30JSLMs, | IPOSKTOB, CTPEMICHHE METO0B
N3onsmms MO | GHOJOrMYECKast K B3aMMONOHHUMAHHIO U
reorpaduyeckas (penpoyKTHBHas) H30JISIIMSA, | B3aHMOIIOMOLIH. o6yqcHua
(mpocTpaHCTBEHHAsN), spdexr  ocuosatens, sddexr | LleaeBbie opuentuppr: | TMEHA
Guonornueckas (penpoayKTHBHas). | OyTHUIOYHOIO TOpJBIIKA. | HEHHOCTH  HAYYHOI0 B.C. Jlenuesa», OO0
Hemorctpamun Tloptpersr: C. C.| XapaxkTepu3zoBaTh OSJEMEHTapHbIC | MO3HAHMS. «Du3uKoH JIab»,
YerBepukos, O. Maiip. Tabmuupl v | daktopsl  (ABMXKYyIIHE  CHIIBL) 000
CXEMBI: «JIBrmKymue cunbl | sBomrorud. OueHuBath Bkimax C. «CBEPOBPA3OBAH
3BOJIIOLIUUY, «Oxonornueckas | C. YerBepukoBa, 3. Maiipa B HE»
M30JIALMUs HOMYIALMHA CEBAHCKOM | pa3BuTHE 9BOJIIOLIMOHHOTO
bopenu», «[eorpaduueckast | ydenns. OOBACHITH  IIPUYHHBI
H30IIALS JICTBEHHMIB! | HEHANPaBICHHOTO JIeHCTBHA
cubHupcKoi u JIMCTBEHHMIBI | 3JIEMEHTApHBIX  ABOJIOLUOHHBIX
JlaypCKOW», «[lonynsauuoHHbIE | (HAKTOPOB. IIpumensars
BOJIHBl YMCJICHHOCTH XUITHUKOB U | HMEIOIIMECs 3HAHUS O IABIKYIIHX
KEPTB» CHJIaX JBOJIIOLMY A 0OBACHEHUS
MIPUYUH pa3HOOOpas3ns reHo(GoH A
MIOMYJISIIMI OJTHOTO BHIA
2.3 EcrectBenn | EctecTBeHHBIN otbop — | PackpbiBathb copepxanue | IlpusuBate ocosnanue | PI'TAOY BO
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BIii O0TOOp — | HaIpaBIAIOIIUI (daxTop | TEepMUHOB " MOHSATHH: | IOCIIENCTBUI u | «['ocynapcTBeHHBIHI
HAIPaBIII0 | 3BOJIFONUH. DOPMBI €CTECTBEHHOTO | E€CTECTBEHHBIH OTOOpP, OBIKYIIUH | HEIPUATHE  BPEAHBIX | YHUBEPCUTET
i akTop | oTdopa: JBIKYIIUH, | 0TOOp, CTAOMIM3UPYIONIHA 0TOOD, | MPUBBIYCK MPOCBEIICHUS,
SBOJIOLUH CTaOWIIH3HPYIOLIHUiA, paspbiBatoIiid  0TOOp, MONOBOH | (YymoTpebieHue OI'BHY
(2 gaca) paspeiBaronMii  (IU3pYNTHBHBIH). | 0TOOP. XapaKkTepu3oBaTh | AMKOTOIs, HAPKOTHKOB, | «IxcTUTYT
IonoBoii oTOop. Bo3HUKHOBEHHUE M | €CTECTBEHHBIH oT60p Kak | KypeHne) u HHbEIX hopm COepHKaHHA U
IBOJTIOLHS COLIMANIBHOTO | [IBIDKYLIYIO W  HAIpaBJSIOIIYIO | BpeAamIihH3UIECKOTO METOIOB
MOBE/ICHUS JKUBOTHBIX. | CHJIy OBOJIOUHMH, €ro (OPMBI. | HIICHXHYECKOT030POBb
Jemoncrpanyu Tabnump! u cxemsl: | Pasmumuats GopMEI €CTECTBEHHOTO | S o6yserua
«CxeMa HEHCTBHS €CTECTBEHHOTO | 0TOOpa B HOMYISLMSX, IpUBOAUTE | LlesieBbie opuentuppr: | AMCHH
ot6opa», «®DopMbl GOpsOBI 3a| NpUMepHI ACHCTBUS B MONMYIANUAX | GpU3NUECKOe B.C. Jlennesa», OO0
CYILIECTBOBaHUEY, (GbopM  ecTecTBEHHOro OTOOpa. | BOCHIMTAHUE, «DU3UKOH Jlao»,
«MHOycTpuaneHblii  MenaHu3M», | OOBSACHATE NPEANOCHUIKH Ui | (opMHpOBaHHE 000
«OKuBBIe HCKOMaeMbIe» JeifcTBus JBIOKYIIEi U | KyJAbTYpPBI 310pOBbs H | (CEEPOBPA3ZOBAH
CTaOUIM3UPYIOILEH ($hopM | IMOIIMOHAILHOTO HUE»
€CTECTBEHHOTO oT0opa. | Garomosy4ust
CpaBHUBATH (bopmbl
€CTECTBEHHOr0 0TOOpa, Jenarth
BEIBOJBI HAa OCHOBE CpPaBHCHHSL.
[IpumeHsTH HMEIOIUECs 3HAHUS O
€CTECTBEHHOM oTbope It
0OBSICHEHHS MIPOLIECCOB,
MPOUCXOMSAIUX B  MOMYJISALUIX
BHJIOB OPraHH3MOB
24 [Mpucnoco6n | IIpucnocobnenHocTs oOpraHu3MoB | PackpsiBaTh conepkanue TepmuHa | @opmuposath ymenue | PI'AOY BO
€HHOCTb KaKk pe3ylbTal MUKPOIBOIIOLUU. | IPUCIOCOOIEHHOCTh OPraHH3MOB | C y4étoM | «['ocynapcTBeHHbIH
opraHu3sMoB | BosHukHOBeHME mpHcHOCOONCHUH | (amamranus), apoMop®ho3, | IPeI0KEHHON YHUBEPCHUTET
KaK y opranmsMoB. ApoMop(dO3Bl ¥ | HANOAMANTAIHS. TIpuBouTH | GMOJOTHYECKON 3a/aydl | IPOCBELICHH»,
pe3yabTar HANO0AIANTALIH. IIpumepsl | KOHKpETHBIE MPUMEPHI | BBIABIIATD OI'BHY
MHKPO3BOJIIO | IPHCIOCOONEHU Yy OpPraHU3MOB: | MPHCIOCOOICHUIA OpraHU3MOB | 3aKOHOMEPHOCTH | (MuctaTyT
uuu (2 gaca) | Mopgoiornyeckue, (Mopdonoruueckue, MPOTHBOPEUHS B | comepanns u
(u3nonornyecKue, ¢buznonornyeckue, paccMaTpHBaEMBbIX METOIOB
OUMOXMMHYECKHE, MOBEAEHYECKHE. | OHOXMMHYECKHE, MoBeaeHYeckue). | hakTax
OTHOCHTEIBHOCTD OOBACHATH MEXaHU3M | NHAOIIONEHUAX, 0Gyuenus
MMCHHU
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MPUCHOCOOJICHHOCTH OPTraHW3MOB. | BO3HMKHOBEHHS IPUCIOCOOJIEHUH | npemnarate Kpurepuu | B.C. JlegueBa», OO0
Jemoncrpanuu Tabnuipl 1 CXeMbL: |y OpraHU3MOB. IMpuBoauTsh | AN BBISBIICHUS | («DU3HKOH J1a6»,
«ITokpoBHUTENBCTBEHHAs ~ OKpacKa | IpHMEpHI apomopo30B H | 3aKOHOMEPHOCTEHHIIPO | ()
JKUBOTHBIX», «lIpefympexnaromas | HWAMOAJaNTalMi Yy pacTeHUH U | THBOpEUYM. «CEEPOEPA3OBAH
OKpacka KHUBOTHBIX», | XHUBOTHBIX.  OOBACHATH  PONb | BRIABIATEIPHUMHHO-
«DusnoornyecKkue  azanTanuu», | apoMopho3oB B OCBOEHUH | CJIEICTBEHHBIECBSA3ZUIIP HE»
«[Iprcroco61eHHOCTh OPraHU3MOB | OpraHU3MaMu HOBBIX cpell | HU3y4EeHUHOHOIOTHYEC
u ee OTHOCUTEIBHOCTB». | oOutanus.  OOBSCHATH  POJIb | KHX SIBIICHUH u
O6opynoBaHue: repOapuyl | HMOMOATATTALNH B | IIPOLIECCOB.
pacTeHHH; KOJUIEKIMM HACEKOMBIX; | HPUCIOCO0IeHHd opraHu3MoB K | lleneBble OpHeHTHPBI:
yyyela NOTUL, M 3Bepell  C | KOHKDETHBIM YCIOBHUSM CpEJbl. | HEHHOCTH  HAY4YHOIo
IpHMepaMu pasnuuHbIX | JloKa3bIBaTh OTHOCUTEJbHBIN | O3HAHUS.
npucrniocobnennit.  JlabopaToprasi | xapaktep npucnocobnenHoctn u | PopmupoBath
pabota «[Ipucnocobnenus | NPUBOAUTH IPUMEpHI | OTHOIICHUE K OHOJIOTHH
OpraHU3MOB M UX OTHOCHUTEIbHAs | OTHOCUTEIBHOCTH ajlanTanyi. | KaK K Ba)KHOH
1eTeCO00Pa3HOCTEY. PackpeiBaTh 3Hau€HUE ABWXKYIIUX | COCTABIAIOMEH HAyKH
JlaGoparopHas pabota «l3yueHue | CHI 2BOJIOUUM B (OPMHPOBAHUU | U KYIBTYpBI, IOPIOCTb
apoMop(}030B U UAMOANANTALUN Y | HpPUCTIOCOONIEHUM 3a BKJIaJ POCCUMCKUX U
pacTeHuil 1 )KUBOTHBIX» COBETCKMX YYEHBIX B
pa3BuTHE MHUPOBOH
OMOJIOTHYECKOI HAYKH.
HeneBbie OpUEHTHPBI:
NATPUOTHYECKOE
BOCIIUTAHHE
2.5 Bun, ero | Bun, ero kpurepuu u cTpykrypa. | PackpbiBarh coxepxanne | Popmuposars ymenue | PI'AOY BO
kpurepuu U | JleMoHcTpanuy TaOnuubl ¥ CXEMBL: | TEpMHHOB M HOHATHIA:  BHZ, | BBIABIATE  Aedumuth | «['ocynapcTBeHHBIH
CTPYKTypa «Kpurepun BUsIAY, «Buapl- | kpurepuu Buaa, HOJUMOPQU3M, | HHPOPMAINHY, IaHHBIX, | YHHBEPCUTET
(2 yaca) NBOWHMKM», «CTpyKTypa BHJA B | BUABI-JBONHHUKH, apeai, | HEOOXOIUMBIX MPOCBCIICHUSY,
MIPUPOTE. OGopy/IOBaHHUE. | HKOJOTHUYECKAs HHIIA, TOMY/IALHs, | JUISpEIIeH s OI'BHY
repbapuu pacTeHUH; KOIUICKIUH | BUAOBOU KapHOTHII, | OCTABICHHOM 3a1a9. | (MHCTHTYT
HACEKOMBIX; Yy4esia NTHL U 3BEPel | KOCMOIIONIHUTHI, OHJIEMHKH, | Y CTaHABJIMBATh COMepKAHHS H
pasHbIX  BujoB. JlaGopaTopHas | mMOIBHBL, 9KOTHIBL. | CYIIECTBEHHbIH
pabora «CpaBHeHMe BHJIOB TI0 | XapakTepH30BaTh KPUTEPHU BHJa | IPH3HAK METOZIoB
MOPHOIOTHIECKOMY KPUTEPHIO» (Mopdonoruyeckuii, KIaccu(pUKanun 06y-ers
HMEHH
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TeHETUYECKUH, OHOXMMHUYECKHMH, | OMOIOTHUECKHUX B.C. Jleguesa», OO0
reorpaduecKui, SKOTOTHUECKUH, | 00BEKTOB  (ABNEHUH, | («Dysukon T1a6»,
OUOXMMHYECKHIA). OGBACHATE | MPOLECCOB), OCHOBAHHA | (1))
HeO?XO}:{I/IMOCTL HUCIIONB30BaHUd | [UI1  0000IEeHusT | «CEEPOEPA3OBAH
BCCH COBOKYIHOCTH KpPUTEPHUEB | CPAaBHEHUS, KPUTEPHUUII
Ul ONpPENENCHUS  BUIOBOW | POBOAMMOTO aHATIH3A. HE»
MIPUHAIIC)KHOCTU opranusma. | IlesieBble OpHEHTHPBI:
Iepeuncnsits OCHOBHBIC | IGHHOCTH  HAYYHOTO
BHYTPMBHIOBBIC  TPYINIIUPOBKH. | MO3HAHUS.
OOBSCHATH TIPUYMHBI
CYIIIECTBOBAHUS MOHO- u
MOJUTUITHIESCKUX BUJIOB.
CpaBHHBaTh BUJIBI o
MOP}OJIOrHYECKOMY KPUTEPUIO
2.6 Bumoobpaso | upoobpasoBanue Kak pes3yibrar | PackpeiBaTh conepkanue | BoipaxxaTsb DOI'AOY BO
BaHME  Kak | MUKPOABONIOLMH.  M3onsiims — | TEepMHHOB H MOHSATHI: | MO3HABATENbHbIE «["ocynapcTBeHHBIH
pe3yabTar KITFOYeBOH dakTop | BHIOOOpasoBaHue, M30JIAIMSA, | KHTEPECHl B PA3HBIX | YHUBEPCUTET
MHKPO3BOJIIO | BUIO0OPa30BaHMUS. Iytn M | KO3BOMIOLMS.  XapaKkTepH30BaTh | MPEAMETHBIX OOTACTIX | MPOCBEIIEHHY,
uuu. CBsi3b | CIIOCOOBI BUI000pa30BaHUs: | BHIOOOpa30BaHME KaK pe3yIbTar | C yuétoM | ®T'BHY
MHKPO3BOJIIO | aJUIONATPUUECKOe MHKPOIBOJTIOLIUH. OOBACHATH | HHAUBHIYaTbHBIX «AHCTHTYT
12078 u | (reorpaduueckoe), posib M30SUMKA B OOpa3oBaHUU | HHTEPECOB, COMEpRAHHA H
SIUEMHOJIO | CHMIIATPHYECKOe (IKOJIOTHYECKOe), | HOBBIX BHIOB. XapakTepH30BaTh | CIIOCOOHOCTEH, METOJI0B
ruu (2 gaca) | «MrHOBEHHOE» pasIH4HBIC CIOCcO0B! | AOCTHIKCHUH.
(monumuIONAM3AIA, BUI000pa30BaHUs YcranaBiuBaTh 00y-eHms
ruOpUIM3aIus). JUTUTENBHOCTD | (aJIOMATPHYECKOE, CYIIECTBEHHBII HMCHH
9BOJIIOLMOHHBIX [POLIECCOB. | CUMIATPUYECKOE).  [IpUBOAMTH | MPHU3HAK B.C. Jlennesa», 00O
MexaHn3MbI (GOpPMHUPOBAHUS | KOHKPETHBIE IPHMEPHl  BHUJIOB, | KIaccu(uKaum «DU3UKOH J1ab»,
OMOJIOTMYECKOTO  Pa3sHOOOpasus. | 00pa30BaBIIUXCS  PA3NIHYHBIMH | OMOIOTHYECKHX 000
Ponp 3BomoLMOHHON Ouonoruu B | crocobamu. IlpumeHsTh 3HaHWs | 00bEKTOB  (sdBIeHHH, | (CBEPOBPA3ZOBAH
paspaboTKe  HaydHBIX ~METOJIOB | CrOCOGOB BHIO0OPA3OBAHMS JUIA | NIPOLECCOB), OCHOBAHNUA | 11E,,
COXpaHEHHS OnopazHOOOpasus. | OOBACHEHUS TOPUYUH | JUIS
MHUKpPOIBOIIOLHS W KOIBOJIOLUS | MHOT00Opasust BUIOB. OOBACHATH | 00001MIEHUANCPAaBHEHNS
napasuToB u ux XO35€B. | BO3HHKHOBCHHE  YCTOMYHMBOCTH | ,KPUTEPHU
MexaHU3MBI (GOpMHUPOBAHYS | MATOreHOB K AHTHOUOTHKAM IPOBOJMMOIO aHAIH3a.
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YCTOIUMBOCTH K aHTHOMOTHUKAM U

DopMHpOBaTh yYMEHHE

CII0COOBI 00pBOBI c HEMN. BBISIBIISITH  AC(ULIUTHI
Jemonctpanyu TabnuIp! U CXeMBIL: nH(OpPMaNNY, IaHHBIX,
«Crioco0bI BU000pa30BaHUS», HEOOXOIUMBIX
«[eorpaduueckoe JUISPELIEHHS
BHUI000pa3oBaHWE TpeX BHIOB [OCTaBJICHHOH 3aa4H.
JIAH/TBIIICH», «JKOJIOTHYECKOE IeneBble OPHEHTHPBI:
BUI000pa30BaHHE BUAOB CHHHII», HEHHOCTH  HAYYHOI0
«[Tomummon bt pacTteHuii», MO3HAHUS
«KamycTHo peneuHbIit  THOPHI».
O6opynoBanue: repbapuu
pacteHuit OIMU3KUX BU/JIOB,
00pa3oBaBIINXCS Pa3TMYHBIMH
crocobamu
3 Tema «MaKkpo3IBOJIIOLHS U €€ Pe3yJIbTaThI»
3.1 MaxkposBon | Metoasl u3ydeHust | PackpbiBath coaepxanue | Boipaxkats OI'AOY BO
FOLIHS. MAaKpOJBOJIIOLIUH. TEPMHUHOB u MOHATUH. | 103HABATEIbHbIE «["ocynapcTBeHHBII
[TaneonTono | [TaneoHTONMOrMYECKUE METOJIBI | MaKpPOIBOJOIINS (pwmmorenes), WHTepech B pasmpix | YAUBEPCHTET
THYECKHE u3yueHus sBoionuu. Ilepexonnsie | mnepexoHbIe hopmsl, [pEIMETHBIX 0GIacTAX MPOCBELICHUSY,
METOIBI (dopMBI U pritoreHeTHYECKHE PAABL | (DHIOTCHETUYECKUE ;01158 . OI'BHY
U3yYCHUS OpraHu3MOB. JIeMOHCTpaluy | TajeoHTOJIOTHSI. ¢ yaerom «AHCTHTYT
SBOJIIOLIAU Tabauist u cxeMbl: | XapakTepu30BaTh HHAMBHUyaIbHBIX COIepHKAHHS 1
(1 gac) «DUIOTeHETUYECKHH P | MaKpOIBOIOLUIO KakK | HHTEPECOB, METOJI0B
JIOIIAIHA», «ApPXEONTEPUKC», | HAIBUIOBYIO 3BOJIIOLIMIO | CITOCOOHOCTEH,
«3Bepo3ydble Smepe», | 00pa3soBaHUAL KPYITHBIX | 0CTHIKEHHMIA. oOyueHus
«Crerouedansr», «PUHHOPUTBI», | TAKCOHOMMYECKUX CIMHHIL | Yo reppie OpHEHTHPHI: HMEHH
«CemeHHbIE manopoTHUKW». | OOBICHATH 3HAYCHUE | jonpoern W ayuHoro B.C. Jlepnesa», 00O
O6opynoBaHue: KOJUIEKLIMH, | MaJCOHTOJIOTMUECKUX O3HAHMSE «Pu3uKoH Jla6»,
repbapuy, MyJISKHM HCKONAEMBIX | HCCIENOBAHMI I TIOTydeHUS 000
OCTaTKOB OPraHHU3MOB (akTOB IBONIOLHMH OPraHU3MOB. «CBEPOBPA3OBAH
IIpuBoauTh TIPUMEPBI UE»
OpPraHU3MOB,  OTHOCSAIIMXCA K

nepexonHbM (opmam. HaseiBath
TpYIIIBI OpTaHU3MOB, UL
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KOTOPBIX BOCCTAHOBJICHBI
(roreHeTHIECKHE PpSLIBL.
CpaBHHUBATh MPOLECCHI
MaKpPOIBOJTIOLIUU u
MHKPOIBOJTIOIIUH

3.2 buoreorpad | buoreorpadudeckue MeTonbl | PackpeiBarh coJiepykaHue | Y CTaHaBIMBATh OI'AOY BO
HYECKHE u3ydeHus sBoironud. CpaBHEHHE | TEPMHUHOB u MOHSTHH: | CYIECTBEHHbIN «CocynapcTBEeHHBII
METO/IBI ¢uopsl M QayHBl MaTepukoB H | Ouoreorpadumus, SHIEMUKH, | IPA3HAK YHUBEPCHUTET
U3y4CHUS OCTPOBOB. Buoreorpaduueckue | pemuKTEHL OGOCHOBEIBATE | KiacCH(HKALUU MPOCBELICHUSY,
SBOJIOLHNHI obnactu 3emnu. Bunsl-onnemuxu u | 3HadeHue — Ouoreorpadum Ui | OMONOTHYECKHUX OI'BHY
(1 gac) PEIHKTBI. JIeMOHCTpaIMY | W3ydYeHHs IBOIIOLMH OPraHU3MOB. | OOBEKTOB (stByTECHUH, «AHCTHTYT

Tabmumbt u cxembl: | IlepeuncisTs Guoreorpaduueckre | MPOLECCOB), OCHOBAHUS COepRAHIS H
«buoreorpaguyeckue 30HBI | oOmact 3eMi W OOBSICHATH | A1 000OWIeHUA U METOIOB
3emmm», «JIpeii) KOHTHHEHTOBY, | NPHUYUHBI ux BBIJICNICHHs. | CPABHEHHS, KPUTCPUH
«PenuKTBI». O6opynosanue: | CpaBHuBath ¢uiopy u  (bayHy | IPOBOJMMOIO aHAIM3A. 0byaeHus
repOapuu; KOJUIEKIMHA HACEKOMBIX | MAaTEPUKOB M OCTPOBOB, pactenus | Llenesbie opuentnppr: | TMEHA
" SKHBOTHBIX pPa3HBIX | HEHHOCTH  HAY4YHOIO B.C. Jlennesa», OO0
ouoreorpaduueckux  obnacredl. | Mo3HAHUS «DPU3UKOH Jla6»,
IIpuBoauTs TIPUMEPBI 000
PEUKTOBBIX OPraHU3MOB, BHIOB- «CBEPOBPA3OBAH
9HIEMUKOB. OOBICHATH HNPUYUHBL HE»
COXpaHEHHS BUJIOB JHICMHKOB U
«OKHBBIX HCKOITAEMBIX»

3.3 OMbpuonorn | OMOpPHOJIOTHYECKUE n | PackpsiBaTh conepxanne | PopmupoBate ymenue | PI'AOY BO
YecKHe U | CPaBHUTEIBHO MOpP(QOJOTHYECKHE | TEPMHHOB u MOHSTHIA: | fenaTh  BBIBOOBI € | «['O0CymapCTBeHHBIH
CPaBHHUTENBH | METOABl ~ M3Y4EHUs  IBOJIOLMH. | 5MOpHOIOrHS, MOPQOJIOTHS, | UCIIOIB30BaHHEM YHHUBEPCHUTET
o T'enernueckue MEXAaHH3MBI | TOMOJIOTUYHBIC W aHAJIOTHYHBIC | JEAYKTUBHBIX U | IPOCBEIICHHS,
MOpP}OIOrHY | IBOIOLIHU OHTOTeHe3a W | Opradbl, PYIMMEHTHI, aTaBU3MBbl, | HHIYKTHBHBIX OI'BHY
ecKue TOSIBIICHUS 9BOJIFOLIMOHHBIX | OHOXHMHYECKAS TOMOJIOTHS. | YMO3aK/IIOUCHHIH, «AHCTHTYT
METOTBI HoBulecTB.  ['oMosorm4Hble 1 | XapakrepusoBarh YMO3aKITIOYeHUH 10 | conepRanms i
W3yUCHUS AQHATOTHYHBIC OpraHbl. | 3MOPHOIOTHYCCKHE, AHAJIOTHH, METOIOB
IBOJIOLIMH PyaumenTapHbie OpTaHsbI U | CpaBHHUTENIbHO-MOpdoiorudeckue, | GopMyInpoBaTh
(2 gaca) aTaBH3MBI. MOoJIeKyIIpHO | MOJIEKYJISPHO-TEHETHICCKHE, TUIOTE3bl o | OOydCHIs

TeHETHYECKHE, OMOXMMHYECKHE M | OMOXMMHUYECKHE, MATEMATHYECKHUE | B3AMMOCBS3X. UMEHH
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MaTeMaTU4eCKue METOJBI | METOJBI HM3YYEHHS  DBOJIIOLUH. Ile/1eBbIe OPHEHTHPDI: B.C. Jlennesa», OO0
U3y4EHHS sBojonud. | OOBACHATH 3HAYEHHE | 5100 TormaecKkoe «DU3UKOH T1a6»,
I'omonoruynsie TEHBL. | 3MOpPHOJIOTHH, CPABHUTEIBHOM | poonpra e 000
CoBpeMeHHbIE MeTonsl | MopdoIoruy, MOJIEKYJIAPHOR OpHeHTHpOBATH Ha | «CEEPOEPA3OBAH
HOCTpOeHHs  (HMIOTCHETHYECKUX | TEHETHKH, Oouoxumuy, HEOGXOIMOCTD WE:
JIepeBbEB. XPOMOCOMHBIC MyTallMH | OMOMH(GOPMATHKU IS H3YYCHUS TpHMeHeHus >
u 9BOJIIOLIMA TEHOMOB. | 3BOJIIOLUU OPaHU3MOB. | oo o o CKHX 3HAHUI
Jemoncrpauuu [oprpersi: K. M. | OnenuBartb BKJIAJ{ A. 0. NP pelleHMH 32724 B
Bap, A. O. Kosanesckuii, @.| KosaneBckoro PasBUTHE | Guacty  okpysKaroreit
Miomtep, D. I'ekkenb. TaOnuupl U | SBOJIOLMOHHOTO Yy4eHwusl. CpeL.
cxembl:  «Hauampueie  craguu | ONUCHIBATH TCHETHYECKHE | [roneprie opHEHTHPBL:
5MOPHOHAIBEHOTO pa3BUTHS | MEXaHU3MBI 9BOJIIOIUI
TI03BOHOYHBIX JKMBOTHBIX», | OHTOI€HE3a u nosiBenus | 0 OTHIeCKoe
«["oMon0THYHbIE M AHAJIOTUYHBIE | DBOJIOLUOHHBIX HoBIecTB, | BOCTHTAHME.
OpTaHBbI», «PynumeHTh», | IIpuBOAUTH IpHUMEPHl aTaBU3MOB
«ATaBH3MBI», «XpOMOCOMHBIC | M PYAMMEHTapHBIX OpPraHOB Y
HAOOpHl YejIoBeKa U INMMIAH3E». | Pa3IMYHBIX OpraHu3MOB u
O6opynoBaHue: KOJUIEKLIUH, | OOBACHATH MIPUYHHBI Hux
repbapuy, MYJLDKH | TIOSBICHHS. [IpuBOANTE mpUMeps!
TOMOJIOTHYHBIX, AQHAJIOTMYHBIX, | TOMOJIOTMYHBIX M aHAJIOIMYHBIX
PYIUMEHTapHBIX OpraHOB u | opraHoB. CpaBHHBaTb CTpPOCHUE
aTaBH3MOB OpPraHOB Yy OPraHU3MOB pa3HBIX
CHCTEMAaTHYECKHX TpymiL.
IIpuBonuTs IIPUMEPBI
OMOXUMHUYECKOI u TEHHOMI
romosioruy. OIeHUBaTh 3HaYCHHE
OMOMH(MOPMATUKH UIST M3YYEHUS
3aKOHOMEPHOCTEH IBOJIIOLIUU
3.4 O06mue O6mue 3aKOHOMEPHOCTH | PackpbiBaTh coJiepikaHue | BoaBisaTh u | PrAOY BO
3aKOHOMEpH | (IpaBuia) SBOJIIOIIMM. | TEPMHHOB M MOHATHH. CMEHA | XapaKTepU30BaTh «CocynapcTBeHHBII
oCTH Heo6patumocts 9BOJIIOLUH. | (QyHKIHI OpraHoOB, | CYIECTBEHHbIC YHHUBEPCHUTET
SBOJIIOLUH AnanrtusHas paguanys. | HeoOpaTUMOCTb 9BOJIIONINY, | IPU3HAKU HPOCBELICHUA»,
(2 gaca) HepaBHomMepHOCTD TEMIIOB | aJanTHBHAs panuanus, | OHOIOrHYecKux OI'BHY
SBOJIIOLHH. JleMOHCTpanuy | HEpaBHOMEPHOCTh TEMIIOB | 0OBEKTOB(SBICHMI). «AHCTHTYT
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Tabmuupl u  cxembl:  «[JlaBHbIE | 3BOJIIOLMH, YEPEIOBAHHUE IVIABHBIX | BBIABIATL  NPUYHMHHO- | copep:kaHUs U
HAaIpaBJICHUS SBOJIIOLMIY», | HANpaBlICHUH OBOJIIOLMH. | CIEACTBEHHBIE  CBS3M | neronoB
«O6mume 3aKOHOMEPHOCTH | AHaIM3MPOBATh MIPUYHUHBI | IPU WBYHCHHH | 6 ey
9BOJIIOLIUU» yepe0oBaHusA [JIABHBIX | OMOJIOTHYECKUX -
HaIpaBJICHUI SBOJIIOLIMY. | SBICHHUH U IIPOLECCOB.
IIpuBoauTh npumeps! | LlesieBble OpMeHTHPBI: B.C. Jleznesa», 000
[IPOMCXOXK/ICHHA OPraHU3MOB OT | MeHHOCTH  Hayamoro | «PH3HKOH J1ab,
HeCHEeIUaTU3UPOBAHHBIX HPEIKOB | MO3HAHUS 000
" X MIPOrpeCCUPYIOLIEH «CBEPOBPA3OBAH
CIICLMaIu3au. OOBSACHATE NE»
MIPUYUHBL HEPaBHOMEPHOCTH
TEeMIIOB 3Bosonuu. IIpuBomuth
MpUMEphl aJaNTUBHON pajualuu
y OpraHU3MOB. OOBACHATH
TIPUYHHBI HEoOpaTUMOCTH
9BOJIOLHH

4 Tema «IIpoucxoxxaeHue U pa3BHTHe :KU3HH Ha 3eMiie»

41 I'unoressr Hayunsie runotessl | PackpbiBaTh coiep)kaHue | YCTaHaBJIUBATh PI'AOY BO
BO3HUKHOBE | IIPOUCXOKJEHUs JKU3HU Ha 3eMile. | TEPMHHOB u MOHATHH: | CyIECTBEHHBIH «CocynapcTBeHHBII
HHUA OKU3HHU | AGHOTreHe3 " MaHCIEPMHUs. | KpealuOHU3M, BUTAJIU3M, | MPU3HAK YHUBEPCHUTET
Ha  3emule | JloHayyHble  NpEACTAaBICHHA O | IaHCHEPMHS, abuorenes. | knaccuukanuu MIPOCBELICHHSA,

(2 yaca) 3apOXKJICHUN KM3HU | M3nararth HaydHbIE THIOTE3Bl M | GHOIOIMYECKUX ®I'BHY
(eraL[I/IOHI/I3M). I'unoresa TEOPUU TPOUCXOKACHUS KHU3HHU | 0OBEKTOB (;[B_]'[eHI/H‘/'[' «I/IHCTI/ITyT
IIOCTOAHHOTO CaMO3apOKACHU Ha 3emie. OL[CHI/IBaTL BKJIa[ . Hpouecc()B)’ OCHOBAaHUA COZlepKaHUA U
JKU3HM U ee onposepxkenue | Pemu, JI. Cnammannanu, JL ISt METOZIOB
OTIBITaMHU @. Penu, JI.| Ilacrepa B (opMHPOBAHKE | 6Go6mEHNAMCPABHCH P
Cnannannany, JL TMacrepa. | HayuHBIX B3IJIA/I0B HA | p5 KPUTEPUHUIIPOBO e
Tpoucxoxaenue KU3HA M | TPOMCXOXKCHHE KH3HH HA 3EMIIC. | 1y ioroananmsa. MMEHH
actpobuonorus.  JlemoHcrpauuu | Ilepedncisrs CcTaguy pa3BUTHS Ile/eBble OPHEHTHPDI: B.C. Jlenuesa», OO0
IToptpetsr: . Pemn, JI. | xu3uu Ha 3emie, COrIAcCHO LEHHOCTH  HAYYHOTO «Du3ukon JTa6»,
Crajutagiiagu, JI. ITacrep. | Teopuu Gnomozza O3HAHMSI. 000
Tabmums!l u cxemsl: «CxeMa OIbITa «CBEPOBPA3ZOBAH
®. Pemm», «Cxema ombita JI. HE»

ITactepa o U3Y4EHUIO
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CaMO3apOXKACHUS JKUZHU»

4.2 OcHOBHbIE OcCHOBHBIE 2Tallbl HEOPraHUYECKOH | PackpsiBaTh conepkanue | Popmuposars ymenue | PI'AOY BO
JTaIbl SBOJIIOLIUH. IInanerapHas | TepMHHOB " MOHATHI: | lenaTb  BbIBOAbl ¢ | «l'ocynapcTBEHHBIH
HeopraHuuec | (IeoIoTHYecKas) 9BOJIIOLIUSA. | TEOJOTHYECKast 9BOJIOLHS, | HCIIOJIb30BAHUEM YHUBEPCUTET
KoM XumMuueckas IBOJIIOLHUSA. | XHMHYECKAs SBOJIIOLHS, | AETYKTHBHBIX U | IPOCBELICHH»,
soronuy (2 | AGMOreHHbIH CUHTE3 | AOWOTCHHBIA CHHTE3, TEPBUYHAS | UHIYKTHBHBIX OI'BHY
qaca) OPraHUYECKUX BEIIECTB u3 | atMocdepa, KoalepBaTHbIE KalllH, | YMO3aKIIOUEHHH, «HeTHTYT
HEOPraHUYECKHX. OnbIT C.| pubo3umsl, IPOOHOHTHL | YMO3aKIIOYEHUI 10 | o niepskanus 1
Mumnepa u I'. FOpu. O6pazoBanue | XapakTepu3oBaTh OCHOBHBIE | aHAJIOTHH, METOI0B
MIOJXMEPOB u3 MOHOMEpOB. | 3Tambl XHUMHYECKOH OSBONIOIMU. | GOPMYIUPOBATH
Koanepparnas  runoresa AM.| Ha3piBaTh XHMHYECKHIl COCTaB | TMIIOTE3BI o | 0OyueHus
OmapuHa, THUIOTE3a IEPBUYHOTO | HEPBUYHON aTrMmocdepsl 3emiu. | B3aHMOCBS3SIX. HMCHH
OynboHa . Xonpeiina, | Ouenusats Bkman C. Mumiepa, I'. | @opmuposars  ymenue | B.C. Jlennesa», 00O
TeHEeTHUECKas TUIOTE3a I''| Opu, T. Yeka, Y. I'mnGepra B | c yuérom | «DPU3UKOH Jlab»,
Metepa. Pu6osumsr (T. Yek) u | ¢opmupoBanue Hay4HbIX | TIPETOKEHHOM 000
runoresa  «vupa  PHK» V.| B3riusmoB Ha  mpoucxoxkiaeHHe | GMonormdeckoil 3anaud | (CEEPOBPA3OBAH
T'unGepra. ®dopmupoBanue | xku3HM Ha 3emiie. ONKCHIBATH | BBIABIATH UE»
MeMOpaH U BO3HUKHOBEHME | YCIOBMS, HEOOXOIUMBIC  JUIS | 3aKOHOMEPHOCTH u
MIPOTOKJIETKH. Jemoncrpanyuu | abGHOT€HHOTO CHHTE32a | IPOTHBOPEYHUS B
Hoprpersr: C. Mumnep, I'. IOpu, | opraHuueckux COEJMHEHHH. | pacCMaTpUBAEMBIX
A. W. Omapun, /. Xomnpein, I'.| IlpuBoauts mpumepbl Mosekyi, y | dakrax
Memnep. TaGmuisl W CXeMBI: | KOTOPBIX BO3HHKIH IPOLECCHI | HHAOMIOACHHSAX;
«Cxema omeita C. Mumnepa, I'. | reHeTndeckoro KONMpOBaHWSI | | pearaTb KpHTEPUH
I0pu», «Otambl HeopraHmdeckoil | (epMeHTaTHBHAsS aKTHBHOCTb. | JUIS BBISIBJICHUS
SBOJIFOLIANY. BupryaneHas | OGOCHOBBIBATh ~ HEBO3MOKHOCTH | 3aKOHOMEPHOCTEH u
nabopaTopHas paboTa | TOBTOPHOTO BO3HHKHOBEHHS | IPOTHBOPEYHUIL.
«MogenupoBaHue OIIBITOB | >KHU3HU Ha 3emJie LlesieBble OPHEHTHPBI:
Mumnepa [Opnm 1o u3ydeHuro LEHHOCTH  HAYYHOI'O
a0HOTreHHOTO CHHTE3a NO3HAHUA
OPraHUYECKUX  COEIUHEHHUN B
TIEPBUYHON aTMOchepe»
43 Hcropus Hcropus 3emmu u Metomsl ee | PackpeiBaTh coxepkanue | BocuTeiBaTh OI'AOY BO
3emiu U | U3YYCHUSL. HckomaeMble | TepMUHOB " MOHSTHH: | TOTOBHOCTh K | «['ocynapcTBeHHBII
METOJbl €€ | OpraHuyYecKue OCTaTKHU. | TeoXpoHOJOrHsi (OTHOCHTENbHAs, | KOHCTPYKTHBHOM YHUBEPCUTET
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U3yYCHUS T'eoxpoHomoruss W e METOHbI. | abCONMOTHAs), OKaMEHEIIOCTH, | COBMECTHOM MPOCBELICHUS,

(1 gac) OrtHOocuTenbHass MW aOCOMIOTHAS | METObI TEOXPOHOJIOTHH, | eI TEIbHOCTH OI'BHY
TEOXPOHOJIOTHSI. TeOXPOHOJIOTHYECKas IIKasa: TIPUBBINONHEHHH «MHeTuTyT
T'eoxpoHoornieckas LIKana: | J0HBI, O3pbl, MEPHOIBI, OIOXH. | HCCICIOBAHUMA | comepranms i
S0HBI, OPBI, MEPHOJBI, O3IMOXU. | XapaKTepU30BaTh METOJIbI | POSKTOB, CTPEMICHHE |\ o o
Hemoncrpaniy TaGnuIbl U CXEMBL: | H3YYCHUS HUCTOPHU 3eMutH. | K B3aNMOIIOHMMAHHUIO M
«[eoxpoHonornueckast  mkaia». | Ilepedncnsars paszensl | B3aHMOMOMOIIH. obyuerns
OGopynoBanue: KOJUICKLIUH | T'€OXPOHOJIOTHIECKON wkansl. | [lexessie opuenTuppr: | TMEHA
OKaMEHEeJIOCTeHH, none3nbix | OIeHuBaTh 3HadeHwe | menHoctn  Hayusoro | B.C. Jlemmesa», OO0
HCKOTIaeMBIX; MYJSDKH | HCKONAeMBIX ~ OCTaTKOB UL | MO3HAHMSI. «DU3UKOH Jla6»,
OPraHUYEeCKUX OCTATKOB | HM3YYCHHS  HCTOPHH  Pa3BUTHS 000
OPraHHu3MOB. JlaGopatopHast | sxusHu Ha 3emne. OOBACHATH «CBEPOBPA3OBAH
pabora «l3ydeHme ¥ ONHCaHUE | XapakTep pacrpeneneHus UE»

HCKOIIAeMbIX OCTaTKOB JPEBHHX | HCKOIAeMbIX OCTATKOB B 3EMHOU
OpraHu3MOB» Kope. CpaBHUBATH METO/IbI
aOCOJIIOTHOH ¥ OTHOCHTEIBHOM
re0XPOHOJIOTHU
4.4 Hauanensle | HavanbHble sTambl opraHuyeckoil | PackpbiBath conepkanue | [IpuBuBath oco3nanue | PI'AOY BO

STaIbI 3BOJIIOLHAU. TlosBnenne U | TEpMHHOB u MOHATHUI: | MOCIEACTBUN u | «['ocynapcTBeHHBII

OPraHUYECKO | IBOJIOLHS HEePBBIX KJICTOK. | «IIOCIEIHUIA YHHUBEpCAJbHbIN | HENPUATHE  BPCIHBIX | YHUBEPCHTET

i SBOIIOIMH | DBONIOLWMS MeTabonn3Ma. | OO pPeIoK», OJHOKIETOUHbIE | TPUBBIUEK TPOCBEIICHUS»,

(1 ac) BoznukHoBeHue MEPBBIX | OPTaHW3MBI, MPOKapHOTH, | (ymoTpebieHue ®I'BFHY
9KOCHCTEM. CoOBpEeMEHHBIE | 3YKApHOTHI, CHMOHOTeHES. | AIKOTOJIs, HAPKOTUKOB, | (JIHCTUTYT
MHKpPOOHBIE OMOIUICHKH  Kak | XapaKkTepu30BaTh HavalbHBIE | KYPEHHE) U UHBIX (GOopM COnepKaHHS H
aHAJOT  TEepBBIX  HAa  3eMJIe | JTambl OPraHMYECKOW HSBOJIOLMH. | BPeAaIs(PH3HIECKOTO METOOB
COOOIIECTB. CrpomaronuTsl. | IlpuBoauTh MPUMEPHI | HIICUXHYECKOT03/10POBb
TIpokaproTht u 9YKapHOTHL. | apoMop}o30B MEPBHIX | . 06ydcHua
Tpoucxoxnenue JYKapHOT | OJHOKIETOUHBIX oprarusmoB. | llesieBbie opuenTuppr: | AMCHU
(cumOuorenes).  DBOMIOLUUOHHOE | XapaKTepU30BaTh OCHOBHBIE | (hH3HUECKOe B.C. Jlennesa», OO0
MPOUCXOKICHNE BUPYCOB. | TOJOXCHHSA M JOKa3aTelbCTBa | BOCHUTAHUE, «DU3MKOH Ja6»,
Jemoncrpauyu TabnuIpl U CXEMBL: | THIOTE3bI cumbuoreHesa. | opMUpOBaHHe 000
«HavanbHble dTanmbl opranudeckoil | JlokasblBaTh —IOJIyaBTOHOMHOCTb | KYJbTYPbI 310pOBbsl U | (CEEPOBEPA3ZOBAH
sBomonun», «CxemMa 00pa3oBaHUS | MHTOXOHIAPHH W  IUIACTHA, UX | IMOLMHOHAJBLHOIO UE»

JYKapUOT IyTeM CHMOWOreHe3a», | MPOUCXOXKIECHUE OT | 6u1aronoJyYust
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«CTpoeHue BUpyca» MIPOKAPUOTHYECKUX KJIETOK.
JenaTe BBIBOABI O 3HAYCHUU
BO3HUKHOBEHUS ¢doTocuHTE3A,
(hopmupoBaHus spa JuIst
JaTbHEHIIeTo pa3BUTHSA XKU3HH Ha
3emite. XapakTepu3oBaThb
TUIIOTE3bI MIPOUCXOKICHUS
BHUPYCOB
4.5 OBoronus IIpoucxoxaeHne MHOrOKIETOYHbIX | PackpbiBaTh cojiepkaHue | BocniuTeiBath OI'AOY BO
9YKapuUOT OPraHU3MOB. Bo3HUKHOBEHHE | TEPMUHOB u MOHSTHIA: | TOTOBHOCTD K | «['ocynapcTBeHHBIH
(1 gac) OCHOBHBIX TPYNIT MHOTOKJIETOYHBIX | [POKAPUOTHI, 9YKApHOTHI, | KOHCTPYKTUBHOM YHUBEPCUTET
OpraHu3MOB. JleMOHCTpaly | MHOTOKJIETOYHOCTS, COBMECTHOH HPOCBELICHUSA»,
Iloptper: M. WM. Me4HuKOB. | cneuuaau3anus KISTOK, BHPYCHI. | AATEIbHOCTU OI'BHY
Tabmumpr u cxemsl: «HauambHble | XapakTepr3oBath MPUBBINOTHEHUU «AHCTHTYT
OTAlbl OPraHMYECKOH JBOMIOUMN, | MPOHCXOKACHNHE UccleI0BaHUulI | conepanns i
«CucreMa XUBOU IIPUPOABI» MHOTOKJICTOYHEIX  OPraHM3MOB. | NPOCKTOB, CTPEMICHME | \ o
CpaBHUBaTh 0COOEHHOCTH | K B3aUMOIIOHIMAHUIO U
9YKapHOTUYECKUX M | B3aUMOIIOMOIIIH. o6yseHus
NPOKAPHOTHYECKUX OpranusMos. | LleseBbie opuentuppr: | MMEHHA
HaskiBaTh ocHOBHBIE apoMopdo3k! | ieHHoeTn — Hayunoro | B.C. Jlenuesa», OO0
9yKapuoT U  OLEHMBaThb HUX | MO3HAHMA. «Du3UKOH Jlab»,
3HAUeHHEe Uil JaJbHEHIIero 000
pasBUTHA XKU3HU «CBEPOBPA3OBAH
HE»
4.6 OCHOBHEBIE OCHOBHBIE 3Tarnbl sBoJroluK | PackpeiBath conepkanue | [IpuBuBath oco3nanue | PI'AOY BO
3Tamsl XKHUBOTHOTO  Mupa.  OCHOBHBIC | TEpPMUHOB u MOHSTHIA: | IOCIEACTBUH u | «[ocynapcTBeHHBII
9BOJIIOLIMU apoMopdo3bl KUBOTHBIX. | TpoCTeiimme, [UIACTHHYATHIC, | HEPUATHE  BPEIHBIX | YHUBEPCHTET
s)kuBoTHOro | Bennckass ¢dayna. KemOpuiickuii | KHIIEUHOTIOTIOCTHEIE, MJIOCKUE | TPUBBIYEK ITPOCBEILECHUS»,
MHpa B3pbIB — IOSBICHHE COBPEMEHHBIX | YCpBH, WICHHCTOHOTHE, pbIOBI, | (YmoTpebneHue OI'BHY
(2 gaca) THIIOB. [lepsrie XOPJOBBIC |  3eMHOBOJIHBIC, IIPECMBIKAIOIUMECS, | AIKOTOI, HAPKOTHKOB, | (IHcTHTYT
kuBoTHble. JKu3HP B BOZe. | ITHIB, MIIEKOMIUTAIOLINE, | KypeHHe) U HHBIX (HopM COepKAHIS H
OBomonus MO3BOHOYHBIX. | OJKTOJEPMA, SHTOZAEPMA, | Bpeza AL | ronoB
IIpoucxoxnenne ampubuii  u | Me3oaepma, JIBYCTOPOHHsIA | pusmueckoro u
PENTHINH. [IpoucxoxxaeHne | cumMmerpus, TEIIOKPOBHOCTb. | ICUXHYECKOTO 06yHerms
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MJIEKOIUTAOIIUX u ntun,. | IlepeducnaaTb OCHOBHBIE OTalbl | 370POBBL. MMEHH
[puHImn Kmo4eBoro apoMopdosa. | JBONIOUMH  XKMBOTHOTO — MHpa. | LleneBbie OpueHTHPBL: | B C. Jlenmena», 000
OcBoenne Oecrio3BoHOUHEIMH ¥ | HasbiBaThb OCHOBHbIC | u3nyeckoe «DPUIHKOH JTa6»,
N103BOHOYHBIMM JKUBOTHBIMU CYIIH. | IpeafanTaluy, BOCHHTAHHE, 000
Jemoncrpanuu TabnuIbsl 1 cXeMbl: | CIOCOOCTBOBABIINE BBIXOAY | (POPMHPOBaHHE
«Cxema  pa3BHTHA JKMBOTHOTO | JKHBOTHBIX Ha cymry. OIEHHUBATh | KyJbTYPbI 31I0POBbS U «CBEPOBPA3OBAH
MHpa», «Apomopdo3bl | 3HaYeHHME  Pa3BUTUS ~ HEPBHOU | IMOLMOHAJIBLHOIO HE»
SKUBOTHBIXY, «[Ipocreifmue», | cUcTeMBbl [Js IIPUCIIOCOOICHUS | OIATOMOTYYHS
«Kumeynononocraeie», «Ilmockue | >XKUBOTHBIX K YCIIOBHAM
4epBu», «YneHucToHOTHE», | OKpYyXaromel cpenpl. OOBACHATH
«PBIOBI», «3eMHOBOJIHBIE», | TPUYUHBI 3BOJIIOLMOHHOTO
«[Ipecmpikatoruecs»,  «[ITHIBI», | paciBeTa HACEKOMBIX, KOCTHBIX
«MrekonuTaromme». PBIO, TITHII, MIICKOTTUTAIONIAX
ObopynoBanue: KOJUIEKIIUH
HACEKOMBIX; BIJIQ)KHBIC Mperaparsl
JKHBOTHBIX; PAKOBUHBI MOJUTIOCKOB;
KOJUIEKIIMY UIJIOKOXKHX; CKEJeThl
II03BOHOYHBIX JKMBOTHBIX; dyuela
nrtu, W 3Bepeil. [lpakTmueckas
pabora «M3ydeHne ocoOeHHOCTEH
CTPOCHUS MO3BOHOUHBIX
JKUBOTHBIX»
4.8 PasButne PazButue sxu3Hu Ha 3emuie 1o 3paM | PackpeiBaTh coxepxxanue | Popmuposare ymerue | PI'AOY BO
JKU3HM ~ Ha | M NepuojaM: apxei, MpoTepo3oi, | TEepMUHOB U MOHATHH: apXxew, | ¢ yuérom | «['ocynapcTBeHHBII
3emie naneo3oif, Me3030H, KalHO30H. | apxebakrepuy, LHaHOOAKTEPHH, | TPEUIOKEHHON YHHBEPCUTET
(3 yaca) OO01as XxapakTepuCTHKa KIMMaTa U | TPOTEepo30ii, maneo3ol, keMOpHii, | Ouonorudeckoil 3agadu | MPOCBELICHUSA»,
TE€0JIOTHIECKUX HPOLECCOB. | OPJIOBHK, CHIYp, NEBOH, KapOOH, | BBIABIATH ®I'BHY
IosBnenune u PacLBET | TNEpMb, [lanres, Tetuc, | 3aKOHOMEPHOCTH M| «AucTuTyT
XapaKTEePHBIX OpPTraHU3MOB. | TPHIOOHUTHI, PUHHO(HUTHI, | IPOTUBOPEUHS B | comepwanms u
Yrneobpa3oBaHue: €ro YCIOBUS U | PAaKOCKOPIHOHBI, MaHIHPHBIE | PACCMATPUBAEMBIX METOIOB
BIMSHHE HAa Ta30BBI COCTaB | pbiObl, KOTHMJIO3aBpbI, Me3030i, | pakTax
aTMoc(epel. Maccossle | T'onnBana, JlaBpasusi, Tpuac, 0pa, | HHaOIIOACHHSX; 00yueHus
BBIMHpaHHsST —  JKOJOTHUYCCKHE | Mell, XBOWHBIE,  T'MHKIOBbIE, | IpeLIarartb Kpurepuu | AMEHH
KPM3MCHI TIPOILIOro. IIpUYMHBI M | CarOBHMKOBEIE, OeNeMHUTEL, | JUTs soisBienns | B.C. Jlennesa», OO0
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CIICICTBHS MAacCCOBBIX BBIMHUPAHUIl. | aMMOHMTSHI, JMHO3aBPBI, | 3aKOHOMEPHOCTEHUIIPO | «DU3UKOH JIa6»,
CoBpeMeHHBIH 9KOJIOTUYECKHH | apXEONTEPUKC, TUBOPEYHH. 000
KpH3HC, ero 0COOCHHOCTH. | TOKPHITOCEMEHHBIE, KaifHo30i, | OpueHTUpOBaTH Ha |  CBEPOEPA3OBAH
IIpoGiema COXPAHEHWS | NANCOTeH, HEOTeH, AHTPOMOTEH, | COBPEMEHHYIO CHCTEMY | o
OuopasHooOpa3uss Ha  3emie. | MaccoBOe BBIMHUpPAHHE. | HAYYHBIX
Jemoncrpanyu Tabnuipl 1 cxeMbl: | XapaKkTepu3oBaTh pa3BHUTHE | IPEICTaBIEHUHOO0CHO
«Pa3BuTHE KM3HM B apxeiickoil | *u3HM Ha 3emlie IO 3paM M | BHBIX OHOJIOTMYECKHX
ape», «Pa3BuTMe  KU3HM B | HEpPUOJAM. VYcraHaBIMBaTh | 3aKOHOMEPHOCTSIX,
MPOTEPO30MCKOI dpe», «Pa3BUTHE | 3aBUCHMOCTH MEXy | B3aHMOCBS3IX
JKM3HH B TaJ€O30MCKOM  3pe», | Ie0JOrHYecKuMU npoleccamy, | 4eloBeka ¢ MPUPOTHOH
«Pa3BuTHE XKM3HM B ME3030MCKON | HM3MEHEHUSIMU KJIMMaTa U | U COIMAJIBHON CPesoH.
ope», «Pa3Butme  Ku3HM B | IpoueccamMu B xkuBOH mpupoje. | LleneBbie opueHTHPHI:
KaifHO30MCKOH 3pe» OOBSCHATP NPUYUHBI DPACIBETA | HEHHOCTH  HAYYHOrO
CHCTEMaTHYECKUX TpyNIl | MO3HAHMS.
OPraHU3MOB B PA3IMYHBIC 3Bl U
TICPHOJIBL. AHaNU3MpoOBaTh
MIPUYUHBl U CIEACTBUSA MaCCOBBIX
BeIMUpaHuil. HazpiBaTh OCHOBHBIE
apoMop (o361 pacreHuit "
JKMBOTHBIX. IIpMBOIUTE IpUMEpBI
nepexonHbX (OpPM OpPraHHU3MOB.
AHanu3upoBaTh IYTH pEIICHUS
TpoOIeMBI COXpaHEHHs
O6uopaszHooOpaszust Ha 3emiie
49 CospemenHa | CoBpeMeHHast cucrema | PackpeiBath coxepxanne | Popmuposars ymenue | PI'AOY BO
4  CUCTeMa | OpraHM4eckoro Mupa. IIpUHIUNBI | TEPMHUHOB W TOHATHIL: OakTepwy, | C yuéroMm | «l'ocynapcTBEeHHBIH
OpraHUYecKo | KIaccu(puKanuu OpPTaHU3MOB. | apxewu, BBICLINE pacTeHus, | IPeII0KEHHON YHUBEPCUTET
ro mupa | OCHOBHBIE CHCTEMaTHYECKNE | 3eleHble BOJOPOCIH, OarpsHKY, | OMONOTHYECKOH 3ajaud | IPOCBENICHUS,
(2 yaca) TpYIIIBL OpPraHu3MOB. | Oypble BOJOPOCIIH, MOXOBUIHBIC, | BBIABIATH OI'BHY
JemoHcTpanun TaGnuIbl U CXEMBL: | ManoOpPOTHUKOBHIHBIE, 3aKOHOMEPHOCTU U | (HCTHTYT
«CoBpeMeHHast CHCTE€MA | XBOLICBUAHBIC,  IUIAYHOBUJHBIE, | IPOTHBOPEYHS B | conepkanns
OPraHUYECKOr0 MUPa» TOJIOCEMEHHBIE, paccMaTpUBaeMbIX METOI0B
MOKPBITOCEMEHHbIE, ~ MPOTHUCTSHI, | (hakTax
KHIIIEYHONOJIOCTHBIE, IUIOCKHE | NHAOTIOICHHSAX, 06y-erms
HMEHHI
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4epBHY, KpyIJible uepBH, | npeiaratb  kpurepuu | B.C. Jleguesa», OO0
KOJIbYaThie 4YepBH, | i BBISBIICHUS | («DU3HKOH T1a6»,
YJICHUCTOHOTHE, MOJITFOCKH, | 3aKOHOMEPHOCTEHHIIPO 000
UIJIOKOJKHE, ~ XOPZIOBLIE, rpulsbl, | THBOpEUHi «CEEPOEPA3OBAH
JTHIHANHUKH, Bupychl. | IleneBble OpHEHTHPBI:
XapakTepu30BaTb COBPEMEHHYIO | HIEHHOCTH  HAYYHOI'0 HE>»
CHCTEMY OpraHM4YecKOro MHUPA; | MO3HAHUS
Ha3bIBATh OCHOBHBIC
CHCTEMATHUYECKUE TPYIIIBI
OpPTraHNU3MOB. OOBSICHATH
TIPUHIUIIBI KJIacCU(UKALIH
OpPraHHU3MOB. Ilepeuncnsars
OCHOBHBIE TIPH3HAKH TPOKAPHOT,
pacTeHu#, JKUBOTHBIX, TI'pHUOOB,
KpPacHBIX M OYpBIX BOJOPOCIEHL.
IIpuBouTH TIPUMEPBI
npeacTaBUTeNeH OCHOBHBIX
CHCTEMATHUYECKHX rpynn
OpraHn3MoB
5 Tema «IIpoucxoskieHue 4eJJOBeKa — aHTPOINOreHe3»
5.1 AwnTtponosnor | Pasnensl ¥ 3agaun aHTpornoJjioruu. | PackpeiBath comepkanne | Co3HaBaTb  BaXHOCTH | ®I'BHY
us — HayKa o Mertonsl AHTPOIIOJIOTUH. TEPMUHOB u TTOHSTHI prIIOJ'HO6Hﬂ, 06yqu]/];[ dI'AOY BO
YeJIOBEKE JemoncTpanuy TabnuIsl U CXeMBL: | aHTPOIOJIOTHS, Mopdosorus, TpYyLY, Hakorternus | «OCyIapcTBeHHbII
(1 gac) «MeTtoIpt AHTPONOJIOTHHY. | AHTPOTIOTCHE3,  AHTPOTIOMETPHS, | oo Tpyz0Boii | YHHBEPCHTET
Ob6opynoBaHue: MYJSKH | PEKOHCTPYKIHSA, apXeoJIoTHs, HPOCBEILIEHUS»,
OKaMEHEJIOCTEH, npeaMeToB | atHorpadus. HasbiBaTh paszaenst u ACATCIBHOCTH Ha ®I'BHY
MaTepuaIbHOW KyJIbTyphbl MPENKOB | 3aJaduu antpornonoruy, | TPOTDKCHAA  JKU3HH «Hncaryr
4enoBeka, (oTorpaguu HaAXOIOK | XapakTepu3oBaTh METObI | AL YCICIIHOM COnIepIKaRHS 1
HMCKOTAeMbIX OCTATKOB YeJIOBEKa AHTPOIIOJIOTHU M CPaBHUBATh MX | mpodecCHOHATHHON
MEXITY co00ii. Beuenars | camopeanmsariim B METOZIOB
BONPOCHI  SBOTIOUMH  UENIOBEKA, | 1o ceprifckom OGIIECTRE. oGyueHust
HCCIeyeMble npu TIOMOIIH TeneBbie OPHEHTHPEL: MMCHH
pa3IMYHBIX METOJIOB TPYIOBOE BOCHHTARNE B.C. Jleguesa», OO0
«DU3NKOH JTab»,
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000
«CBEPOBPA3OBAH
UE»

5.2 Pazsutne CraHOBNEeHHE TIpeACTaBIeHUil o | PackpsiBarh coaepxanue | DopmupoBats OI'AOY BO
HPEACTaBIEH | MPOUCXOXKIACHUH YeJI0BEKa. | TEPMHUHOB u NOHSATHIA: | OTHOIIEHUE K Gronorud | «[ocynapcTBeHHEII
nii o | Penurnosnsie BO33pPEHUA. | aHTPOIIOTCHHAs TEOPHs, TPyHOBas | Kak K Ba)kKHOI | yHUBepCUTET
nponcxoxzae | CoBpeMeHHbIE Hay4HbIE TEOPHH. | TEOpHs, Homo sapiens. | COCTaBIIOMIEH HAayKU | MPOCBEIICHUSY,

HUHU JemoHcTpamn IToprper: Y. | Ouenusatp Bkinax Y. JlapuHa B | U KydAbTypbl, TOpAOCTs | ®IBHY

gerqoBeka (1| JapuH. TaGaumubl HW  CXeMbBL | pa3sBHTHE  TIPEJCTaBIEHWH O | 32 BKJIAJ POCCHHCKHX U «HeTuTyT

Jac) «Metojpl AHTPOINOJIOTHI». | TPOUCXOXKIACHUH YeJIOBEeKa. | COBETCKUX YYEHBIX B COEpRAHIS H
OobopynoBaHue: MYJSDKH | APryMEHTHPOBAaHHO KPHUTHKOBATBH | Pa3BUTHE MHPOBO# METOJI0B
OKaMeHerocTei, MPEAMETOB | PEIMIMO3HBIC IPEJCTABICHHS O | OMONOTUYECKOH HAyKH.
MaTepHaNbHOH KyIbTYpHI IIPEIKOB | MPOUCXOXKACHWM  4YenoBeka ¢ | LleneBble opHeHTHPBI: o0yueHus
YeJI0BeKa,; PENpPOIYKIMH | TMO3MIUM  E€CTECTBEHHBIX HAyK. | NATPHOTHYECKOE AMEHN
(dbotorpadum) KapTHH ¢ | XapakrepuzoBarh Hay4HBIE | BOCIIATAHUE B.C. Jlepnesa», 00O
MH(DOIOTNUECKUMHU U | TEOpUH NPOUCXOXKICHUS YeIIOBEKa «DU3MKOH JIa6»,
oubnelickumu CIOKETaMH 000
TIPONCXOXKACHHUS YeTIOBEKa «CEEPOBPA3OBAH

NE»

5.3 Mecto CXO0JCTBO YeNIOBEKa C KMBOTHBIMU. | PackpsiBaTh coxepxanue | PopmupoBate ymenue | PI'AOY BO
yenoseka B | Cucremarnueckoe TIOJIO)KEHUE | TEPMHHOB W IIOHSTHI: PYJUMEHTHI | BRIABIATE  Aedumuth | «[ ocynapcTBeHHBIH
CHCTEeMe YeJoBeKa. CBUIETENbCTBA | y  4eJOoBEKa,  araBu3Mbl  y | MHQOpMaIMY, JaHHBIX, | yHHUBEPCHTET
OPraHUYECKO | CXOACTBA YEJIOBEKA C )KUBOTHBIMH: | UEIOBEKA, MPSMOXOXKACHHE, | HEOOXOIUMBIX MPOCBELICHUS»,

To MHpa | CPaBHUTEIbHO-MOP(OIOTHIECKHEe, | BTOpas  CHUTHAJIbHAas  CHCTeMa. | AIAPEIICHUS ®I'BHY

(1 gac) aMOpuosornyeckne,  Qusnonoro | OnpepensTh  CHCTEMATHYECKOE | NOCTAB/ICHHOM 38l l. | (JfHcTHTYT
OHOXUMMYECKHE, MOBEJCHUCCKHUE. | IOJIOKCHHE YeJioBeKa B | LlesieBbIe OPHEHTHPHI: CONepKAHHS 1
OTniyust 9eoBeKa OT KUBOTHBIX. | OPraHWYECKOM MHpPE. BBIBISITH | HEHHOCTH  HAYYHOIO METOIOB
IpsiMoxoXkaeHWe W KOMIUIGKC | 9EPTBl CXOACTBA W PA3IHYUS | MO3HAHMS.
CBSI3aHHBIX C HHM IIPU3HAKOB. | 4YelOBEKa u JKUBOTHBIX. | IIposiBIAT UHTEpeC K 00y3eHus
PasBuTHe TONOBHOTO MoO3Ta U | XapaKTepu30BaTh CBHJCTCNBCTBA | MPaKTHYECKOMY HMCHH
BTOPOH  CHPHATHHOH  CHCTEMBI. | CXOJCTBA YENOBEKA M HKMBOTHBIX | yvwermio  mpodecciit B.C. Jlennesa», OO0
HEMOHCTpiiHI/II/I Tabauips! ¥ CXeMBL. | (CpaBHUTEIIBHO- W TpyIa pasTHUHONO «DU3UKOH J1ab»,
«[onmoBHOW  MO3r  4YesOBeKa», | Mop¢oIoruveckue, 000
«YenoBekooOpasHble  00e3bSHBI, poxa, B TOM HHCIC Ha
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«Ckener 4ejnoBeKka W CKeyeT | AMOpHOJOTHYECKHe,  (U3HOJIOrO | OCHOBE npumenenus | «CBEPOBPAROBAH
IIUMIIaH3E», <(Py[(I/IMCHTI>I u OMOXHUMUYECKHE, HOBC[[CH'-ICCKI/IC). NpeIMETHBIX 3HAHUMU. UE»
ATaBU3MED». Oo6opynoBanue: | IlpuBoauTe NpHMEPHl aTaBU3MOB Lle1eBbIe OPHEHTHPBI:
CKEJIeT uesoBeKa; MOJEIb uepena | M PYIMMEHTOB Y  HeNOBEKA. | rpviopoe BOCHHTAHME
4yeloBeka M depema ImuMmaH3e; | ONKCHIBATH NPHU3HAKH YEIOBEKA,
MOJIENb KHCTH YEJIOBEKa M KHCTU | C(QOPMHUPOBABIIHECS B CBSA3H C
mmmmnanse. JlaboparopHas paborta | ApeBecHbIM — 00pa3oM  KH3HH
«3y4yeHue OCOOEHHOCTEH | NPenKoB U MPIMOXOXKICHUEM.
CTPOCHHUS ~ CKeJeTa  4YeJIOBeKa, | BBIABIATH TIPAYHHBI
CBSI3aHHBIX C MPSIMOX0KICHHEM» 0COOEHHOCTEH CTpPOCHUs Yepemna
YeloBeKa MO0  CPaBHEHHIO  C
YeJI0BEKOOOPa3HbIMU 00€3bsIHAMMU.
CpaBHHUBaTh OpYIUHHYIO
JeATENEHOCTh YenoBeKa u
JKUBOTHBIX. CpaBHUBATh
0COOCHHOCTH BBICIICH HEPBHOM
JEATENbHOCTH YenoBeKa u
JKHBOTHBIX
5.4 Hewxymme | Ismwkymue  cuiabl  (dakropsr) | PackpbiBath coxepxanne | OpHeHTHPOBATh Ha | D'”AOY BO
CHIIBI aHTpOINOreHe3a.  OHOJIOTHYECKUE, | TEPMHUHOB u MOHSTHIA: | COBpPEMEHHYI0 cucTeMy | «['ocyaapCTBeHHBIH
(dpaxropsr) COLIMAJIbHBIE. COOTHOIIEHUE | HACNCACTBCHHAS HM3MEHYHUBOCTH, | HAYYHBIX YHUBEPCUTET
AQHTPOIIOTCHE | OMOJIOTMYECKMX W COLMAJBHBIX | C€CTECTBEHHBIA OTGOp, OpyAWitHas | MPEACTABICHUHOOOCHO | MPOCBEIICHUSY,
3a (2 yaca) (hakxTopoB B AHTPOMNOTrEHE3€. | JAeATEIbHOCTS, IpyNIoBoe | BHBIX  Ouonoruyeckux | ®I'BHY
Jemoncrpanyu TabnuIpl 1 CXeMBL: | COTPYAHHYECTBO, OOIICHUE, PeYb. | 3AKOHOMEPHOCTSX, «AHCTHTYT
«JIBrmxymue cuiibl | XapakTepu30BaTh JBIKYIINE | B3AUMOCBS3AX | coneprxanms i
aHTporniorenesa». OO0OpynOBaHUE. | CHIIBI AQHTPOIIOTCHE3a: | YeJIoBeKa C MPHUPOTHON METOZIOB
MYJISDKU TIPEIMETOB MAaTEPUATIbHON | OHOJIOTHYECKHE M COI[HAJIbHBIC U COLMANBHOM Cpeoi.
KYJBTYpPBI IPEIKOB YeTIOBEKa LlesieBble OPHEHTHPBHI: 06yHerms
HMEHHU

IHEHHOCTH
NMMO3HAHMA.

HAY4HOT'0

B.C. Jleguesa», OO0

«DU3UKOH JTab»,
000
«CBEPOBPA30OBAH
HNE»
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55

OcHOBHbIE
craguu
AHTPOIIOTEeHE
3a (2 yaca)

OCHOBHBIE CTa[MU AHTPOIIOTEHE3A.
Pannue 4YeJI0BEK00OpasHbIe
006e3bstHBI (POKOHCYIIBI) U PaHHHE
MOHIMIBl — ofmme  npeaku
YeNIOBEKOOOPa3HBIX  00€3bsSH |
JIFOJIEH. ABCTpaTIONIUTEKN -
JIBYHOTHE TpeKu oaeil. Yenosek
yYMeJNbIi, TIepBble HW3rOTOBIICHHS
opyauit Tpyza. Yenosek
TIPSIMOXOJISIIIMNA W TEPBBIA BBIXO]T
moneir 3a npenensl  Adpuku.
YenoBek  reinensOeprekuii  —
o0IMii MpemoK HeaHIEePTATBCKOTO
YeJI0BEeKa M YeJIOBEKa pa3yMHOIO.
UYenoBek HeaHJEPTAIbCKUM  Kak
BUJ JIIOJICH XOJOJHOTO KJIMMAaTa.
YenoBek pasyMHBI COBPEMEHHOTO

THIIA, JICHUCOBCKHH  YEJIOBEK,
OCBOCHHE KOHTHHEHTOB 3a
TpeenaMu Adpuku.

IlameoreHeTrKka U MalI€OT€HOMHKA.
Hemonctpanuu  IToptperst:  JIL.
JIuku, . 5. Poruuckwmii, M. M.
TI'epacumoB. Tabnuubl U CXEMBI:
«IBOJIIOIIHOHHOE ZIpEBO
YeJI0BEKa», «ABCTpaJIOTINTEK»,
«Yenosek  ymenslii», «Yenosek
NpAMOXOIAIUI», «JleHrucoBckuit
YETIOBEK», «HeannepTaabupi»,
«KpomaHbOHIIBI», «[Ipenkn
4eJ0BEeKa». ObopynoBanue:
MOJIETIM TOpca MPEAKOB YENIOBEKa,
MYJISDKH TIPEAMETOB MaTepHaIbHOM
KYJIBTYpPbI IPEIKOB YeJIOBEKa

PackpriBatb coJiepKaHHe
TEPMHUHOB " TTOHSTHI:
aBCTpAIONUTEK, UenoBeK yMelbli,
YemoBek TIPSIMOXOISIIIINH,
Yenosek reiaenp0eprekui,
Yenosek HEaH/AepTalbCKUH,
KPOMaHBOHEL], JIEHUCOBCKUM
genoBeK, YemoBek  pa3yMHBIH
COBPEMEHHOT0 THIIA,

MaJeoreHeTuKa. XapaKTepu30BaTh
OCHOBHBIE CTaIUH aHTPOIIOTCHE3A.
BBISBIIATE IPOrPECCHBHBIE YEPTHI,

TOSIBUBLIMECS y MPEJKOB
YeloBeKa Ha PpasHBIX CTAAUAX
aHTpOIOreHe3a. [TpuBoauTh
TIpUMEpBI TpeJICTaBUTENEH
OCHOBHBIX CTa/IUi aHTPOIIOTeHe3a!
OTIHCHIBATh HX
aHTPONIOMETPHYECKUE  JaHHEIE,
o0pa3 >KU3HH U Opyaus TpyZa.
CpaBHHBATh TpeICTaBUTENEH

OCHOBHBIX CTaIuN aHTponoresesa

HpI/IBI/IBaTB OCO3HAHHUC

MOCIEACTBUMN u
HENIPpUATHUEC BpPEAHBIX
MIPUBBIYEK
(ynorpebaeHue

QJIKOTOJIS, HapKOTUKOB,
KypeHHe) U HHBIX (HopM
Bpeza UL
(u3ngecKoro u
MICHXHUYECKOTO
3JI0pPOBbSL.
DopmupoBaTh
OTBETCTBEHHOE
OTHOIIEHHE K CBOEMY
3I0POBBI0 U YCTaHOBKA
Ha 3JI0pOBBIH 00pa3
JKU3HU (3mopoBoe
muTaHue, CcoOoeHue
TMTHCHUYECKUX MPaBHII
u HODM,
cOalaHCHPOBaHHBII
peXUM  3aHATHH U
OTHBIXa,  peryisipHas
(usnyeckas
AKTHUBHOCTB).

IeneBbie OPUECHTHPBI:
(usuueckoe
BOCIIMTAHHE,
¢opmupoBanue
KYJIbTYPBI 310POBbS H
3MOLHOHAJIBLHOIO
Os1aronosryyust

OT'AOY BO
«["ocynapcTBeHHbIN
YHHUBEPCUTET
MPOCBELICHUS»,
OI'BHY

«HCTHTYT
COZICPXKaHUS U
METOJIOB

00yJeHust

HMEHH

B.C. JIemneBa», OOO
«DU3NKOH JIab»,
000
«CBEPOBPA3OBAH
HNE»
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5.6 OBomronus OBomonus COBpEeMEHHOro | PackpbiBaTh coxepxxanne | Popmupoare ymenue | PI'AOY BO
COBPEMEHHO | 4elloBeKa. EcTecTBeHHBIH OTOOp B | TEPMHHOB u MOHSTHIA: | BEIABIATE  Jeuuutsl | «['oCynapCTBEHHBIH
TO YeNOBeKa | TOMYISIHAX YeNIOBEKa. | MyTalHOHHBII npoiiece, | ”HQOPMAIWH, JaHHBIX, | yHUBEPCHTET
(1 gac) MyTanuoHHbIH npouecc U | mosmMopdu3M, MOMYJIALHOHHBIE | HEOOXOIUMBIX HPOCBELICHUA»,

nonmuMopdusm.  IlomynsnHoOHHBIE | BOJHBI, Apeid reHOB, MUrpamus, | JUISPEIISHHs ®I'BHY
BOJIHBI, Apeli( reHoB, MuUTpanus u | <«3dext OCHOBATEIIsA». | MOCTABICHHON 33/1a9H. | (IHCTHTYT
«ddext OCHOBATeJIs» B | XapakTepHu3oBaTh pois | LleneBbie OpHEeHTHPBI: CONepIKaRNS 1
TOMYJISALMAX COBPEMEHHOTO | ECTECTBEHHOTO orbopa B | NEHHOCTH  HAYTHOIO | | .. 0.
YeNoBeKa. JIeMOHCTpAINY | TOMYJISIHSX COBPEMCHHOTO | IIO3HAHMS.
Tabmumer  u cxembl: «Otambel | venmoBeka.  OLeHMBAaTH  pOJIb o0yueHuA
IBOJIIOLUH YETOBEKA» MYTAIHOHHOTO mporecca, MMCHH
MOIYJSIIMOHHBIX  BOJIH, Jpelda B.C. Jlegnesa», OO0
TeHOB,  Murpamuy, <«addexra «Pu3uKoH Jla6»,
OCHOBATeIIs» B SBOJTIOIIHI 000
TIOMYJTAHI COBPEMEHHOTO «CBEPOBPA3OBAH
yenoBeka. [IpuBOIUTH IpUMEpHI UE»
(axTOpOB, CIOCOOHBIX BBI3BATh
TOMYJIAMOHHbIE BOJIHEI B
9BOJIOIUU COBPEMEHHOTI'0
JeloBeKa

5.7 Yenoseueck | Yenoseueckne pacel. Ilonstue o | PackpbiBarh conepkanue | PopMupoBaTh OI'AOY BO
ue packl. | pace. bonpmme pacel: | TEPMHHOB ¥ MOHATHIL: paca, | OTBETCTBEHHOE «ocynapcTBeHHBII
Mexucnun | eBporeoHnHast (eBpasmiickas), | pacorees, pacus3M, COLHMAIbHbIN | OTHOIIGHHE K CBOEMY | YHHBEPCUTET
JIMHApHbIE aBCTpaJIO-HerpoUAHAs JApBUHU3M. XapakTepH3oBaTh | 340POBBIO M YCTAHOBKA | IPOCBELICHUAY,
METO/IbI (KBaTOpHAlIbHASL), MOHIOJIOMHAS | MPH3HAKK GOJBIIMX pac YeI0BeKa: | Ha34OPOBbIH o6pa3 | ®I'BHY
aHTpomosyor | (a3uarcko-aMepukaHckas). Bpems | espomeowmnoit  (eBpasmiickoil), | XKU3HH (3mopoBoe «AHCTHTYT
un (2 yaca) | M IYTH pacceleHHs YeNOBEeKa I10 | aBCTPAO-HErPOMIHON NHUTaHKUe, COOIIONCHUE CONepKAHHS U

wiaHere. ENMHCTBO YenoBeYecKuX | (9KBATOPHAIIBHOIA), THTHCHHTECKHX HpAaBUI | | o o

pac. HaydHast HECOCTOSTENBHOCTD | MOHTOJOHUIHON (asmatcko- | n HODM,

pacusma. ITpHcroCOONIEHHOCT |  aMEPHKAHCKOI). BrIsBiATE | cOanaHCHpOBaHHBIH 06yHerms

YeJI0BeKa K PasHbIM  YCJIOBHSM | MPHYUHBI BO3HMKHOBEHMS | POKMM  3aHaTWi | IMEHH

OKpyXatomeii cpembl. BimsHue | uenoBeueckux pac. Ilpusomuts | oTApixa,  peryaspras | B.C. JlenneBa», OO0
reorpauueckoil cpenbl M Apelda | mpuMepbl aJaNTHUBHBIX IPU3HAKOB | (U3HIECKast «Du3nukoH JIab»,
TCHOB Ha Mopdoaoruro U | y NpeicTaBUTENEH 4YeTOBEYECKHX | AKTHBHOCTB). 000
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¢usnosnoruto 4eJIoBeKa.
MeXIUCIUIUTHHAPHBIE METOJbI B
(przrgecKoit (6romornueckoit)
AQHTPOIOJIOTHU.  DBOJOLUOHHAS
AHTPOTIOJIOTHS u
MaJIE0aHTPOTIONOTHSI YETOBEUECKUX
MOMYJIALUH. buocommanbHbie

UCCIIE0BAaHMS MPUPOJIBI YEIOBEKA.
HccnenoBanue KO3BOJIIOIUHN
OHOJIOIMYECKOTO M COIHAILHOTO B
YeJI0BEKe. JemoHCcTpanuu
Tabmuuer u  cxeMbel:  «Pacer
yenoBekay». [Ipaktuueckas pabota
«3yuenue 9KOJOTHYECKUX
aJanTanuii yeJoBeKa»

pac. IlpuBoauTh CBHUICTENLCTBA
€IMHCTBA MPOUCXOKICHUS
yesnoBedeckux pac. ComocTaBisaTh
ajanTHBHBIE THUOBl JroAed ¢
pacoBBIMH MpU3HAKAMU.
JlokaspiBaTh Hay4YHYIO

HECOCTOATEILHOCTbL pacu3ma

®opmMHupoBaTh  HaBBIK
pednexcun,
yIIpaBJIeHUe
cOOCTBEHHBIM
9MOLUOHANBHBIM
COCTOSIHHEM.

LleseBble OPHEHTHPBI:
¢uznueckoe
BOCIHTAHUE,
¢opmupoBanue
KYJbTYPBI 310POBbST H
IMOIMOHAIBLHOIO
Os1aronosryyus

«CBEPOBPA30OBAH
HUE»

6 Tema «IKoJI0rHsI —

HayKa 0 B3AaUMOOTHOIICHUSIX OPraHU3MOB U HA/IOPIraHU3MEHHBIX CUCTEM C Opr)KaIOIHeﬁ cpenoii»

6.1 3apoxaeHue | 3apoXIeHUE U pa3BUTHE SKOJIOTHH | PackpsiBath comepkanue | Belpakare  aktuBHOE | DI'TAOY BO
u pasButue | B Tpyaax A. I'ym6onbara, K.®.| TepMHHOB W MOHSATHIA: SKONOTHS, HEeTpUATHE  JIeHCTBHIA, «["ocynapcTBeHHBIN
9KOJIOTHHU Pynse, H.A. CesepuoBa, D3.| ayrdKonorus, CHHOKONOTHS, | ppyocsipnx Bpey | YHHBEPCHTET
(1 gac) Tekkenss, A. Tencau, B.H.| sxonorus CcOo0011IECTB " —— MPOCBEIICHHS,
CykaueBa. Paznensl W 3agaud | DKOCHCTEM, OSKOJOTHS BHJIOB H | ®I'BHY
oKkojorud. CBsA3b OSKOJOTUM  C | IIOMYJISALHM. XapakTepu30BaTh Heaesrie opuenTupsi: «HAHCTHTYT
JpYTUMHU HayKaMH. JIeMOHCTpallMyl | OCHOBHBIC OSTambl 3apOXKICHHS U JKOJIorIraecKoe COepKaHUS I
Hoptpersr: A. I'ym6onpar, K. ®. | pa3BuTusi 3KONOTHH Kak HayKH. BocmiTanmne P
Pynse, H. A. Cesepuos, O3.| IlpuBomute mnpuMepsl OOBEKTOB METOR0B
TI'exkkens, A. Tencau, B. H.| wusyuenus osxonoruu. HazeiBaTh 06yuens
CykaueB. Tabuuubl ¥ CXEMBL | OCHOBHBIE 3a1auM, CTOSIIHUE MEPELT HMEHH
«Pa3nensl sKonmOrHN» Y4EHBIMH-9KOJIOTaMH. B.C. Jlennesa», OO0
YcTanaBnuBaTh B3aUMOCBSI3b «Du3uKoH JIab»,
9KOJIOTHHU C JPYTUMH HayKaMU 000
«CBEPOBPA3OBAH
UE»
6.2 Meronsl Metonel  skonoruu.  IloneBbie | PackpbiBaTh coJiepkaHue | YCTaHaBIMBATh OI'AOY BO
9KOJIOTHH. HAOMIONeHUs. ODKCIEPHMEHTHl B | TEPMHUHOB W TOHSTHH: TIOJICBBIC | CYIECTBEHHBIN «[ocynapcTBEeHHBII
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3HaueHue 9KOJIOTHH: MPUPOIHBIE u | HaOmoaeHus, MOHHTOPHHT | MPU3HAK YHUBEPCUTET
9KOJIOrH4ecK | 1abopaTopHsle. MomenupoBaHue B | OKpYXKaroIeH cpensl, | K1accu(puKanuu MPOCBELICHUSY,
UX  3HAHWH | 9KOJIIOTHH. MOHUTOPHHT | MOJAETHPOBAHHE,  JKCIIEPUMEHT, | OMOIOTHYECKHX OI'BHY
Ut OKpYXKaIoIei Cpeabl: JIOKAIbHBIN, | MPOrHO3UPOBAHHE. 00BEKTOB (siBrICHMH, «AHCTHTYT
4eJIoBeKa pEerHOHANBbHBII U IIOOaNbHBIN. | XapaKTepu30BaTh METO/IbI | TIPOLECCOB), OCHOBAHMS COepRANIA H
(2 gaca) 3HaueHHE SKOJOTHYECKUX 3HaHWil | sKkomoruu. [lpmBoamTh mpuMeps! | 41t 000OmEeHUS | METOIOB
UL YeNIOBeKa.  ODKOJIOTMYECKOE | IMOJIEBBIX HaOJIOIeHUI B | CpaBHCHHS, KpPUTEPHU
MHPOBO33pPCHHE KaK OCHOBA CBSA3CH | OKOJIOTHH. BBISBIATH | IPOBOAUMOTO aHAIH3A. oby4enus
YeI0BeYecTBa c IPUPOJOH. | 0cobeHHOCTH MoHUTOpHUHTA | Beipakars  akrusHOe | HMEHH
®opMHpOBaHHE  JKOJNOTMYECKOH | OKpy)Kalomlel cpeisl Kak Merona | Hempusatue peiictauit, | B.C. Jlennesa», OO0
KYJIbTYpbI u 9KOJIOTMYECKON | 3KOJIOTMYECKMX  HCCIIEJOBAaHUU. | IPUHOCSILUX Bpen | «DU3HKOH JIab»,
TPaMOTHOCTH nacenenus. | OOOCHOBBIBATh 3HaueHHE | IpUpoJIe. 000
Hemonctpaimy TaGauIBl U CXEMBI. | JKCIEPUMEHTOB B dKojoruueckux | IeneBbie opueHTHPBI: | (CEEPOBPA3OBAH
«Metomel  okonorum», «Cxema | HCCIEIOBaHUSIX. CpaBHUBATh | IKOJIOrHYECKOe HE»
MOHHTOpPHUHTA OKpYXAIOIIeH | Ta0OopaTOpHBlE U  IPUPOJHBEIC | BOCHHTAHUE
cpenp». JlabopatopHas paboTa | SKCHEPUMEHTBI  KaK  METOJbI
«3yueHne METOJOB | JKOJOTHYECKUX  HCCICAOBAHHMIL.
IKOJIOTHYECKHX UCCIIEIOBAHUIT» OueHuBaTh 3HAYCHHUE
MIPOTHO3UPOBAaHUA Kak METOoZa
9KOJIOTHYECKHX  HCCIICOBAHMIL.
OO0OCHOBBIBATL  HEOOXOIUMOCTH
9KOJOTHMYECKUX  3HAaHWH Uit
COBPEMEHHOT'0 YeJIOBEKa
7 Tema «Opranusmsl U cpeia 0OUTAHUA»
7.1 Okoslornyec | DKOJOTHUECKHE (bakTopsI n | PackpsiBath conepkanue | OpueHTHPOBATh Ha | @I'AOY BO
KH€ 3aKOHOMEPHOCTU HUX JEHCTBHSA. | TEPMHHOB " MOHSATHH: | IPUMEHEHUe  3HaHui | «['ocynapcTBEHHBIH
¢daxroper (1 | Kmaccudukanuss — 9KOJOTHUSCKUX | 3KONOTMYECKUI (haxTop, | ECTECTBEHHBIX W | YHUBEPCUTET
Jac) (daxkTopos: abuoTuyeckue, | OUOIOTHYECKHI ONTHMYM, | COLMANBHBIX HAyK JUIS | IPOCBELICHUS,
OuoTHyecKue, AHTPOIOICHHbIE. | OrPaHHYHMBAFOIINIT pemieHus  3agad B | ®I'BHY
O6mue 3aKOHOMEPHOCTH JSHCTBHS |  (JIMMHTHPYIOLINT) ¢akrop. | obmacti OXPAHBI | (HCTHTYT
9KOJIOTHYECKHX ¢akropos. | Kiaccuduumposars MIPUPOEL, CONepIKaRNS 1
IIpaBuino MHUHUMYyMa (K. | oskomoruueckne  (akTopsl 1O | ITAHUPOBAHHS  CBOUX METOIOB
HInpenrens, 0. JIn6ux). | pasHbiM OCHOBAHHSM. | IIOCTYIKOB M OLIEHKU
TonepanTHOCTh. OBpHOHOHTHEIE U | XapakTepu3oBaTh obmue | ux Bo3sMOkpix | O0YICHNA
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CT€HOOHOHTHbIE OpPraHU3Mbl. | 3aKOHOMEPHOCTH JeicTBUS | OCIEACTBUI UL | IMeHH
Hemoncrparuu Tabauibl U CXEMBI. | JKOJIOTHYECKHX (axropos. | okpyxatomeii  cpensl. | B.C. Jlexresa», 000
«OKOJIOTUYECKHEe (paxroppr». | ObocHOBbIBaTH JeiicTBue 3aKoHa | LlesieBble OPHEHTHPBL |  ¢ysikon Jla6»,
O6opynoBanue:  repbapud M | ONTUMyMa u 3aKOHA | IKOJIOrHYecKoe 000
KOJUICKIIUY PACTEHUH U UBOTHBIX, | OTPAHUYHBAIONIETO (dakTopa. | BocnuTaHHe
IPHUCIOCOONEHHBIX K  BiausHWIO | IIpuBoauTh IIPUMEDHIL: «CEEPOBPA3OBAH
pa3IMYHBIX 9KOJIOTUYECKHUX | WJUIIOCTPUPYIOLINE JeiicTBye HE»
(hakTopoB rnpaBuiIa MUHHUMYMa,
OTpaHHUYMBAIOLIETO (haxTopa,
IBPHONOHTHBIX M CTEHOOHOHTHBIX
OpraHU3MOB
7.2 Abuotndeck | AbmoTtnueckue daxropsl. CBeT kKak | PackpsiBath coxepxanne | Ilonnmats 3Hadenue u | PI'AOY BO
ue daxropsl. | skomornueckuit daxrop. JleiicTBe | TepMHHOB ¥ MOHATHIL:  CBeT, | TM0OanbHBIH  XapakTep | «['ocynapcTBeHHBIH
Cser KaK | pa3HBIX ~ YYacTKOB  COJIHEYHOTO | (DOTOMEPHOIM3M. 9KOJIOTHYECKHX YHUBEPCUTET
9KOJIOTHYECK | CIEKTpa Ha OpraHu3Mbl. | XapaKTepu3oBaTh JeiicTBHE CBeTa | MPoOJIeM, MyTeH MX | IMPOCBEIIEHHA»,
uil  daxrop | Dkojoruyeckue rpymnisl pacTeHHH | Kak 3KOJOTHYECKOTo  (hakTopa. | pelleHHus, 3Ha4yeHue | GI'bHY
(1 gac) U KMBOTHBIX IO OTHOWIEHMIO K | CpaBHHBaTh JIEHCTBHE pPa3HBIX | SKOJOTHYECKOM «AHCTHTYT
ceeTy. CurHanbHasg pojib CBETAa. | Y4acTKOB COJIHEYHOTO CHEKTpa Ha | KyJIbTYphl — 4EJIOBEKa, COMEpKAHMS H
®doToneproausM. JIeMOHCTpalMU | OpPraHU3MBI. BreisiBnaTs | 001IECTBA. METOJI0B
Tabmumpl 1 cxeMbl: «CBETOBOH | 0COOEHHOCTH CTpOEHHS u | OpueHTHPOBATH Ha
CIIEKTP», «OKOJOTUIECKUE TPYINIBI | JKU3HEACATENBHOCTH  PACTeHMil | IPUMEHEHHE  3HAHMH o6ydeHua
JKHBOTHBIX 110 OTHOIICHHIO K | Pa3HbBIX 3KOJOTHYECKHX TPYIII MO | eCTECTBEHHBIX u | IMCHA
ceery». OGopymoBanue: TepOapuu | OTHOIIEHHIO K ceery | commaneueix Hayk s | B.C. Jlexnesa», OOO
CBETOJIIOOMBBIX, TCHEIIOOMBBIX M | (CBETONIOOMBBIE, TEHETIOOMBBIE, | PEILICHUS 3ama4 B | «Du3uKOH JTab»,
TEHEBBIHOCIIUBBIX PacTeHHH; | TEHEeBBIHOCHWBBIC).  [IpHBOIMTH | OONACTH oxpaHsl | 000
CBETOTIOOUBBIC, TEHENIOOMBBIE M | HPUMEpPHl  PACTEHUH  PasHBIX | IPHPOJBI, «CBEPOBPA3OBAH
TEHEBBIHOCIIUBEIC KOMHATHBIE | 3KOJOTHYECKUX rpyni 1O | IVIAHHPOBAHMS  CBOMX | 11,
pactenus. JlabopaTtopHas paboTa | OTHOLIGHHWIO K CBETy. BBIBISITH | TIOCTYIIKOB M OIEHKH
«BbLaBrICHHE npHCIocobIeHuit | ocobeHHOCTH CTpOEHHs U | UX BO3MOKHBIX
OPraHU3MOB K BIHSHHIO CBETa» JKH3HENEITEIPHOCTH  JKUBOTHBIX | IIOCJIEACTBUM UL
Pa3HBIX HKOJOTHYECKUX TPYII IO | OKPYKAIOMEH  CPEIpl.
OTHOIICHHIO K cBery (mHeBHbIe, | IleeBble OPHEHTHPHI:
CyMepeUHEIe, HOYHBIE). | IKOJOTHYECKOe
[IpuBoauTh HpHMEpHl >KUBOTHBIX | BOCHHTAHUE
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pa3sHbIX DKOJIOTMYECKUX TPYIIl IO

OTHOIIICHUIO K CBETY.
OO00CHOBHIBATh 3Ha4YeHHUe
(oronepuoauzMa B JKU3HU
OpPraHu3MOB U Ul IPaKTUKU
CEIIbCKOT'0 X035HCTBa
7.3 Abunortnyeck | TemmepaTypa Kak 3KoJorHueckuil | PackpeiBaTb coxepkanue | [lornmats 3HadeHue u | PI'AOY BO
ue GakTopel. | ¢akrop. JleHWcTBHE TeMIepaTypbl | TEPMHHOB u MOHATHH: | TIOOANBHBIN  xapakrtep | «[ ocynapcTBEeHHBbIH
Temneparyp | Ha opranusmbl. IlolikuioTepMHbIE | TemmepaTypa, MNOWKWIOTEPMHBIE | SKOJIOIHYECKUX YHHUBEPCUTET
a KaK | ¥ TOMOHOTEpMHBIE OpPraHH3MBI. | (XOJOJHOKPOBHBIE), npobieM, IyTed HX | IPOCBELICHHA»,
9KOJIOTHYECK | DBPUTEPMHBIE M CTEHOTEPMHBIC | TOMOMOTEPMHBIE (TEILIOKPOBHBIE) | PEIIECHHS, 3HaueHue | ®I'BHY
uit  Qaxrop | OpraHU3MBL JleMOHCTpauuy | OpraHu3MBbl, aHabno3, | PKOJIOrHYECcKOi «AHCTHTYT
(1 gac) Tabmursr u CXEMBL. | IBPUTEPMHBIC OPraHM3MBI, | KYTLTYPEL  HEMOBEKA, | (o qenycanis i
«TemnokpoBHbIe JKUBOTHBIE», | CTEHOTEPMHBIC OpraHu3Msl, | 00IIECTBA. METOJI0B
«XO0NOTHOKPOBHBIE  JKHUBOTHBIE». | TEPMOPETYIISAIIHS. OpueHTHpOBaTh Ha
O6opynoBaHue: repbapud  u | XapakTepu3oBaTh JeHCTBHE | IPUMEHEHUE  3HAHUH obyHerms
KOJUICKIIUHI TETUIONMIOOMBBIX, | TeMIeparypsl Ha  OPraHU3MbL | ECTECTBEHHBIX n | MIMEHA
3UMOCTOHKUX, MOPO30YCTOMUMBBIX | BBISIBISATH OCOOCHHOCTH CTPOCHHS | COLMAIBHBIX HAyK JUIs B.C. Jlennesa», OO0
pacTeHuil; 4ydena OTHUL U 3Beped. | u JKU3HENIEATEIIbHOCTH | PELIECHUS 3ajaa4 B | «Du3uKoH JIab»,
Jlaboparopnas paboTa | MOMKUIOTEPMHBIX obactu oxpassl | 000
«Br1ABIECHNE HPUCTIOCOONIEHHUH | (X010 JHOKPOBHBIX) U | IPHPOE, «CBEPOBPA3OBAH
OpraHu3MoB K BIIMSHAIO | TOMOHOTEPMHBIX (TEINIOKPOBHBIX) | [UIAHUPOBAHUS  CBOMX | I{Es,
TEeMIEePaTyphI» JKUBOTHBIX. [IpHMBOIUTH MpPUMEpHI | IOCTYIIKOB M OLECHKH
MOMKHIOTEPMHBIX ux BO3MOXKHBIX
(X0JI0 THOKPOBHBIX) U | IOCNIECTBUM UL
roMOHOTEpMHBIX (TEIUIOKPOBHBIX) | OKpYXKatomeil  cpespl.
JKUBOTHBIX. Beusieiste | LlejaeBble opHeHTHPBI:
0coOeHHOCTH CTpOEHHs U | IKOJIOTHYECKoe
KHU3HEJICATEIBHOCTH BOCHHTAHHUE
TEIUIOIIOOUBBIX, 3UMOCTOMKHX,
MOpPO30YCTOMYMBBIX  pacTeHUil.
IIpuBoguTh TIPUMEPBI
TEIIONIIOOMBEIX,  3MMOCTOHKHX,
MOPO30YCTOMYMBBIX  pacTeHUil.
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IIpuBoguts TIpUMEpPBI
9BPUTEPMHBIX M CTEHOTEPMHBIX
OpraHu3MOB

7.4 Abunortndeck | BraxHocTh Kak 3Kojormueckuil | PackpeiBaThb conepkanue | [lonnmare 3nauenue u | ®I'AOY BO
ue dakTopsl. | dakrop. ITpHucrocOONeHNS | TEPMHUHOB U IOHSTHIA: BI&KHOCTD, | TIIOOANBHBIA  XapakTep | «['ocynapcTBeHHBIH
BnaxHocTh | pacTeHumit K HOJUIEPXKAHUIO | TUAPODHTEI, rurpouTHI, | IKOIOTHIECKUX YHUBEPCUTET
Kak BojHOro OamaHca. Knaccuduxamus | me3o¢utsl, KcepoduThl, | mpobieM, MyTedl HX | IPOCBEIICHUS»,
9KOJIOTHMYECK | PACTCHMII MO OTHOIICHUIO K BOJE. | >KHMBOTHBIC. BOJHBIC, MMOIYBOIHBIC, | PEIICHNUS, 3HaueHue | ®I'BHY
uit  Qakrop | [Ipucnocobnenus KUBOTHBIX K | Ha3eMHBIC. XapakTepn3oBaTh | 9KOJIOIHYECKON «AHCTHTYT
(1 gac) H3MEHEHHIO BOJHOTO  pexXuMa. | JedcTBUe BIIQYKHOCTH KaK | KYABTYPbI  HENOBEKR, | oo renycaps i
Jemonctparmu TaOiaHIBI U CXEMBL: |  DKOJOTHYECKOrO ¢akropa. | obmecTBa. METOJI0B
«Duznonornyeckre ajanrtauuy | BeistBisaTk ocoGeHHOCTH cTpoeHUs | OpHEHTUPOBATH Ha
JKHBOTHBIXY. OGopy/iOBaHUE: | W IKU3HEACSTEIPHOCTH DPACTCHHH | IPUMEHEHUE  3HAaHHH 0byueHns
repbapin pacTeHUi, OTHOCAIIMXCS | Pa3HBIX SKOJOTHYECKHX TPYII MO | €CTECTBEHHBIX u | IMEHA
kK rurpopuram,  kcepoduraM, | orHomeHHo K Bozje. IIpuBomuts | commansbix Hayk s | B.C. Jlennesa», OO0
Me30(uTaM, KOMHATHBIE PACTEHMS | HpPUMEpbl  PAaCTeHHMH  pasHbIX | pemeHus  3amad B | «Du3MKOH J1ab»,
JaHHBIX rpymm. JlaGopaTopHas | SKOJIOTHYECKHX TPYIII mo | obmactu oxpassl | 000
pabota «AHAaTOMUYECKHE | OTHOIICHHUIO K BOJAC. BBIABIATH | IPUPOAEL, «CEEPOBPA3OBAH
0COOCHHOCTH PACTCHHUI U3 Pa3HBIX | AHATOMUYECKHUE ¥ | IIAHUPOBAHUS  CBOMX | ik,
MecT OOUTaHUs» (usnoornuecKue MOCTYNKOB M  OLICHKU
MPUCTIOCOOJICHHST KHUBOTHBIX K | UX BO3MOXXHBIX
W3MEHCHUIO BOJHOTO  PEKHMa. | MOCIEACTBUM UL
IlpuBOANTE TIPUMEPHl  BOIHBIX, | OKpYXKAOIIeH  cpenbl.
MOJTYBOAHBIX u HaseMHbIX | LleneBble OpUEHTHPBI:
JKHBOTHBIX IK0JI0rHYecKoe
BOCIIHTAHHE
7.5 Cpenpt Cpenbl  oOuTaHus OpraHusMoB: | PackpwiBaThk coneprkanue TepmMuHa | OpHEeHTHPOBATh Ha | D'AOY BO
obuTaHus BOJHAS, HA3eMHO-BO3/YIIHAL, | «cpela obuTaHus». | IpuMeHeHne  3HaHui | «['0CyIapCTBEHHBIN
OpPraHU3MOB | IIOYBEHHA, rayOuHHas | Xapakrepu3oBaTh — OCOOCHHOCTH | ECTECTBEHHBIX U | yHHBEPCHUTET
(1 gac) MOITIOYBEHHAs, BOJIHO1, Ha3eMHO-BO3/YIIHOH, | COIMANBHBIX HAyK Ul | TPOCBEHICHUS,
BHyTpUOpraHusmeHHas.  DH3UKO | TOYBEHHOH, rayOuHHO | pemieHust  3amad B | ®I'BHY
XUMHYECKHE OCOOCHHOCTH Cpex | MOJINOYBEHHOMN u | obnactu OXPAHB! | (HHCTHTYT
obuTaHusA OpraHU3MOB. | BHYTPHOPTaHH3MEHHOM cpen | IPUPOABI, ConepIKanms i
IpucnocobaeHuss opraHu3MoB K | oburanus. CpaBHHMBaTh (DU3MKO- | IVIAHMPOBAHHS  CBOHMX METOIOB
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KH3HH B PasHbIX  CpelaX. | XUMMYECKME YCIOBMA  DAa3HBIX | IOCTYNKOB M ONEHKH | 00ydeHHMs
Hemoncrpanun TaGnuuel 1 CXeMBL: | cpel 0OUTaHus. BBIABISATH 4epThI | HX BO3MOXHBIX | pvenn
«Cpenpl OOWTaHHS OPTaHU3MOBY». | TPHCHOCOOICHHOCTH OPTaHWU3MOB | ITOCIEACTBUI VA | B C. Jlennesa», 000
O6opynoBaHue: KOJUIEKIUH | K OOWTaHUWIO B BOAHOH, Ha3eMHO- | OKpY)KAlOIeH  CPeisbl. «DUBHKOH TTaG»
JKUBOTHBIX, OOHTAIONINX B Pa3sHBIX | BO3JYIIHOH, noyseHHOH, | IlesieBble OpUEHTUPBI: '
cpenax BHYTPHOPTaHM3MEHHOH  cpelax | IKOJIormvecKoe 000
obutanus. IIpUBOAMTH NpUMEpHl | BOCHHTAHUE «CBEPOBPA3OBAH
OpraHH3MOB,  OOMTAIOMMX B HE»
pa3HBIX cpesiax
7.6 Buonornuec | Buonornueckue purmel. BremHne | PackpeiBath conepixanue noustus | OpueHTHPOBATh Ha | PI'AOY BO
KHE€ PUTMBI | ¥ BHYTpeHHHE pUTMBL. CyTOUHBIE H | «OHOJIOrHYecKre pUTMBI». | IPUMEHeHHe  3HaHwuil | «['0CcynapCTBEHHbII
(1 gac) TONYHBIE pUTMBL. | XapaKkTepu3oBaTh  OCOOSHHOCTH | ECTECTBEHHBIX U | YHUBEPCHTET
IpucnocoOneHHOCTh  OPraHu3MOB | BHELIHWX, BHYTPEHHHUX, CYTOYHBIX | COUMANbHBIX HAayK IJi | HPOCBEIEHHU,
K CE30HHBIM M3MEHEHHUSIM YCIOBUH | U TOJUYHBIX OMOJIOTMYECKUX | PELICHUS 3a7a4 B | ®I'BHY
xu3Hu. JemoncTpaimu Tabnuisl u | putMoB. IIpHBOAMTE TPUMEpHI | 00JIACTH OXPaHBI | ([IHcTUTYT
CXeMBI: «BHOJIOrHYeCKHe PUTMBIY». | MPOSBICHHUS OMOJIOTHYECKHX | IPUPOJBL, COMepKAHHA 1
OGopynmoBanue:  repbapuél M | PUTMOB Yy pa3HbIX OPraHU3MOB. | INIAHUPOBAHMSI  CBOMX METOI0B
KOJUICKIINY PACTCHUI U KUBOTHBIX, | BBIABIATH 4epThI | IOCTYIKOB M OLCHKH
00JIaaroIINX 4yepTaMu | MPUCHOCOOICHHOCTH OPraHM3MOB | MX Bo3MOKHbIX | 00Y1CHAA
MPUCIIOCOOICHHOCTH K CE30HHBIM | K CE30HHBIM HU3MEHEHHAM | OCIeICTBHI s | AMEHA
H3MEHEHHAM YCIOBHH KU3HH ycnosuii  km3Hu.  OmmceiBath | okpykaomedi  cpenst. | B.C. Jlennesa», OO0
ce30HHBbIE sBIeHHMS B Kki3HU | LleneBble opueHTHPBI: | « DU3HKOH JIab»,
OPraHU3MOB, PacCIPOCTPAHCHHBIX | IKOJIOrHYecKoe 000
B CBOCH MECTHOCTH BOCIIHTaHHE «CBEPOBPA3OBAH
HE»
7.7 Kusnennsle | XKusHenHsle (opMbl opraHu3MoB. | PackpeiBaTh comepkanue MoHATHs | OpHEHTUPOBATH Ha | D'AOY BO
(hopMeI IMonsatne o Xn3HEeHHOH QopMme. | «kn3HeHHas (opMma opraHu3May. | IpUMeHeHWe  3HaHwmif | «['ocymapcTBEHHBIH
oprannzmoB | JKusHeHHble QopMbl pacTeHwmil: | BBISBISATE 0COOEHHOCTH CTPOCHHMS | €CTECTBEHHBIX U | YHUBEPCHTET
(1 gac) JiepeBbs, KyCTapHHUKH, | M JKU3HCACATCILHOCTH DACTCHUIA | COLUANBHBIX HAyK AJS | IPOCBEIICHUS»,
KYCTapHUYKH, MHOTOJISTHHE | PpPa3HBIX KU3HEHHBIX (popM. peuicHus 3a7a4 B | ®I'BHY
TpAaBHI, OJIHOJICTHHE TpaBbl. | IIpHBOANTH NpUMEpHl PACTEHHi | 00IACTH OXPAHBI | (IHCTHTYT
JKuzHeHHble (OPMBI OKHBOTHBIX. | Pa3HbIX  JKM3HEHHBIX  (DOPM. | IIPUPOJIHI, CONepIKAHHS 1
TUAPOGHOHTHI, reOOHOHTE], | BBIIBIATE OCOOCHHOCTH CTPOCHUS | ITIAHMPOBAHUS ~ CBOUX METOIOB
a9pOOHOHTHI. OCOOEHHOCTH | M )KU3HEACATEIbHOCTH JKMBOTHBIX | TIOCTYIIKOB M OIIEHKH
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CTpoeHUs ¥  o0pa3a JKM3HH. | Pa3sHBIX  XKM3HEHHBIX  (OpM. | UX BO3MOXHBIX | 0OydeHHUs
Jemoncrpanuu Tabnurp! u cxemsl: | [IpuBoIUTh HpHMEpH! JKUBOTHBIX | MOCIEICTBHH U | pmeHn
«KusnenHsle (QOPMBI pacTeHMI», | Pa3HBIX KU3HEHHBIX HOPM OKpyxatoweli  cpensl. | g ¢ Tenuesa», 000
«KusnenHsble (HOPMBI KUBOTHBIX. LleneBbie OpHEHTHPBI:
«DU3UKOH JIab»,
Oo0opynoBaHue: repOapuu u IKOJIOTHYECKOE
KOJUICKLIIMH PACTCHUH M )KUBOTHBIX BOCHHTAHUE 000
PAa3IMYHBIX KU3HEHHBIX (OPM «CBEPOBPA3OBAH
HE»
7.8 buotnueckn | buornueckne  ¢akropel.  Buamel | PackpsiBarh conepkanue | [lonnmars 3nauenue u | ®I'AOY BO
e (axTopsl | OMOTHYECKUX  B3aUMOJCHCTBHU: | TEPMHHOB u MOHSTHIA: | ITI00aNbHBIA  XapakTep | «['ocyaapcTBeHHBIH
(2 gaca) KOHKYPEHIIUS, XUIHUYECTBO, | KOHKYpPECHIINS, XUIIHUYECTBO, | SKOJIOTHIECKUX YHHBEPCHUTET
cHMOn03 u ero GOpMBI. | TapasuTH3M, MyTyaiusM, | IpobieM, TyTeil UX | IPOCBEIICHUS»,
IapazuTusm, Koomepalus, | KOMMEHCAIU3M, HETPO(QHYECKHE | PEIICHNs, 3HaueHue | I'BHY
MYTyanu3M, KOMMEHCAJIU3M | B3aMOJCHCTBHS. 9KOJIOrHYECKO «HeTuTyT
(KBapTHPAHTCTBO, XapakTepu3oBaTh BHIBI | KYTBTYPEL  HEMOBEKA, | (6 nencanms i
Haxue6Hu4ecTBo). Hetpoduueckue | Guotmueckux — B3aumMopeiCTBumil. | 0OmIecTBa. METOI0B
B3alMOJICHCTBHS (tomuueckue, | OOBACHATH cymHocTs | OpUeHTUPOBATh Ha
(dopuueckue, (abpuueckne). | KOHKYPEHIIUH, XUIIHUYECTBA, | IPUMEHEHHE  3HAHMIT 0byueHns
3HaueHue OMOTHYECKHX | IapasHTH3MA, MyTyann3ma, | €CTECTBEHHBIX u | IMCHA
B3aUMOJICHCTBUI U | KOMMEHCAIH3Ma. [pusoauts | conmaneueix Hayk s | B.C. Jlexnesa», OO0
CYIIECTBOBAHUS ~ OPraHU3MOB B | HpPHMEPHI OpraHu3MoB, | pemeHust  3agad = B | «DHU3NKOH Jla6»,
cpene OOHTaHUS. IIpuHOHUM | y4acTBYIOIIMX B  OHOTHYECKHX | 0OTACTH oxpassl | 000
KOHKYPEHTHOT'O UCKIIOYEHHMS. | B3aMMOJECHUCTBUAX PA3HBIX THUIIOB. | IPUPOIBI, «CBEPOBPA3OBAH
Jemoncrpanun Tabnump! u cxemsl: | OreHUBATH 3HAYEHUE | [VIAHHPOBAHMSL  CBOMX | |1,
«Oxocucrema OMOTHUYECKUX  B3aWMOJICHCTBHI | IOCTYIKOB M OLIEHKU
LIUPOKOJIIUCTBEHHOTO Jeca», | Ans CyIECTBOBAHUS OPraHU3MOB | UX BO3MOKHBIX
«JKocucTeMa XBOHMHOro Jjeca», | B cpene oburanus. OOOCHOBBIBATE | MOCIEACTBUI JUISE
«llenn IIUTaHUSA», | JeHCTBHE NPUHLMIA | OKPYXKAIOWEH  CPebl.
«XumnuyecTBo», «llapasuTusm», | KOHKYPEHTHOTO HCKIIOUCHUS IleneBble OpUEHTHPBI:
«KonkypeHuus», «CumOno3», K0JIOTHYECKOe
«KommeHncanmm». O6opynoBaHue: BOCIIUTAHHUE
KOJUIEKIINH KUBOTHBIX,
y4acTBYIOIIMX B Pa3lIMYHBIX

OMOTHUYECKUX B3aMMOJICHCTBHIX
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8 Tema «Jkos10rusi BUAOB U MOMYJIAIHID»

8.1 Okosiornuec | DKOJOTUUECKHE  XapaKTEepUCTUKHU | PackpeiBaTh copepxanue noHstust | OpueHTHpOBaTh Ha | PTAOY BO
KHe nomynsauud.  Iomynsnus — Kak | «IOIMyIsAmus». OueHuBaTh | IpUMEHEHHe  3HaHMI | «['oCynapCTBEHHBIH
XapakTepucT | buonoruueckas cucrema. Poib | 3HauyeHHe HEOTHOPOJHOCTH | €CTECTBEHHBIX U | YHUBEPCHUTET
UKH HEOAHOPOJHOCTH cpemsl, | cpenmbl, (U3NYECKUX OapbepoB W | COIHANBHBIX HAyK JUI | IPOCBELICHHA»,
HOMyNsANUH | QU3UUECKHX GapbepoB U | OCOOCHHOCTCH OHMOJOTHM BHMOB B | pemieHMs  3amad B | GI'BHY
(3 yaca) ocoOeHHOCTEH OuOoNOruu BUIOB B | (HOPMHPOBAHUH obmactu OXPAHBI | (HCTHTYT
(dopmMupoBaHUH 3 npocmauc"TBeﬂﬂoﬁ CTPYKTYpBI | IPHPOJBL, COMepRAHIA H
HPOCTPAHCTBEHHOM CTPYKTYpHI | momynsanuil. IIpuBoauTs mpUMeps! | INIAHUPOBAHUSA  CBOMX METOIOB
HOIYJIALUH. OCHOBHBIE | TOMYJSLIUHA Pa3HBIX BUJIOB | IOCTYNIKOB M  OLIEHKU
MOKa3aTesn MOMYNANUY: | PACTCHHH u JKMBOTHBIX. | UX Bo3sMOxkipix | O0YIEHHA
YUCIEHHOCTD, IUIOTHOCTb, | XapakTepu3oBaTh OCHOBHBIE | IOCIEACTBHMA U1 | AMEHHU
BO3pacTHasl U MOJIOBAst CTPYKTYpPA, | DKOJOIHYECKHE MOKa3aTeNy | OKpYyXKaroliel  cpembl. B.C. Jlennesa», OO0
POXKIAaeMOCTb,  HPHPOCT, TEMII | MOMYJISLUH: 4HCIeHHOCT, | IlesieBble opueHTHPBI: | «DU3UKOH JIa6»,
pocTa, CMEPTHOCTh, MHUTpPAIMA. | IUIOTHOCTh, BO3PACTHAS U MOJIOBAs | IKOJOrHUEcKoe 000
Jemoncrpamuy TaOnuIbl ¥ CXeMBL: | CTPYKTYpa, POXIAEMOCTh, | BOCHUTAHME «CBEPOBPA3OBAH
«OKOJIOrMYEeCKUe XapaKTEePUCTUKU | TPHPOCT, TEMIT pocra, HE»
nomynsanuu», «IIpocTpaHCTBEHHAs | CMEPTHOCTb, MUTPALIHS.
CTPYKTypa TIOITYJISIIAM»,
«Bo3spactasle MIUPaMUJIBL
HOMYJISIIUAI»
8.2 Okojoruuec | DKonoruyeckas cTpykTypa | PackpbiBaTh coxepxanue | OpHeHTHPOBATh Ha | D'AOY BO
Kast nonynsuuy. OIeHKa YUCICHHOCTH | TEPMHHOB W HOHATHH. JMHAMUKa | IpUMeHeHue  3HaHuil | «['ocyqapCTBEHHBII
CTPYKTYpa HonyasAuuy. JMHaMuKa NONy/IALUH | HOMyJISIUH, OMOTHYECKHH | €CTECTBEHHBIX W | YHUBEPCHUTET
HONYISALMH. | M ee peryminus. buoTudyeckuii | mOTEHIMAN NOMYJISALUM, KPUBBIC | COLMAIBHBIX HAayK [UIA | HPOCBELICHUA»,
JluHamuka MOTEHIAATT TOMYJISIIKUH. BBDKHWBAHMA, (I)aKTopI;I peuicHus 3az1a4 B | ®I'BHY
nonymsnuu | MonenuposaHue IUHAMUKY | CMEPTHOCTH, €MKOCTh  CpeIbl. | o0sacTu OXPAHB! | (HHCTHTYT
u ee | MOMyJIALHH. Kpussie pocta | OOBICHATH 3aKOHOMEPHOCTH | IPUPOABI, COepKAHMS H
perynsnus YUCIEHHOCTH nomynsuuu. Kpusble | pasMmerieHus ocoOeil MOMyNISUWH | INIAHUPOBAHUS  CBOUX
(3 gaca) BEDKHBAHUSL. Perynsaums | Ha  3aHMMaeMO#l  TEepPpUTOpHU. | IOCTYNKOB M OLEHKU METOnoB
YUCIIEHHOCTH TOMysimuid:  poib | OreHuBaTh OMOTHUYECKHUH | MX BO3MOYKHBIX 0byuenHs
(GaKkTopoB,  3aBHCANMX M HE | MOTEHUWAN MOMYIAUMH pasHBIX | OCIEICTBHIA It | IMEHH
3aBUCAIIMX oT [UIOTHOCTH. | OPraHU3MOB. Ananusuposats | okpyxatomeii  cpenst. | B.C. Jlenuesa», 00O
OKoJIOTMYECKHE CTPAaTerMu BHUJIOB | KpuBble  pocta  umcieHHoOcTH | IlesieBble opueHTHPBI: | «DU3UKOH Jla6»,
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(r- u K-ctparerun). JleMOHCTpaIuy | MOMYJSIAK u KPHUBBIC | IKOJIOTrHYeCKOe 000
Tabnuuer u  cxembl: «CKOPOCTb | BBIKMBAHMSL OO60CHOBBIBATh | BOCHHTAHHUE «CBEPOBPA3OBAH
3aCeNICHUs] TOBEPXHOCTH 3eMIIM | TNPUUYMHBI cHep>KUBaHUS HE»
Pa3InuHBIMU OPraHU3MaMU» OMOTHYECKOr0 MOTEHLHAIa POCTa
" TIPUYHUHBI BCIIBIILIEK
POXKITAEMOCTH Yy  OTHENBHBIX
OpraH13MOB. [epeuucnsars
(haxTopsI CMEpTHOCTH,
perynupyromnme YHCIIEHHOCTH
TIOTTYJISIITANA pacreHuit "
JKUBOTHBIX. OnuceIBaTh
9KOJIOTHYECKUE CTPATETHU BUJOB
8.3 Oxonoruuec | [Tonatne 06 sKkonormyeckoit Humie | PackpbIBaTh coxepxanue | [loanmars 3navenne u | PAOY BO
Kas HUIIIA | BUJA. MecroobuTanue. | TEPMHHOB u NOHATHH: | rmoGabHEI  XapakTep «["ocynapcTBeHHBII
BUzA (3 | MuoromepHas MOJIeJIb | 3KOJIOTUYECKAsS HUINA, BUI, aPEAN, | nronordaeckix YHHUBEPCUTET
vaca) skonornyeckoir Humm  JI.  W. | wuHBaswms. XapaxTepu3oBartb mpoGrem, myred  Hx MIPOCBEILECHUS,
XarynHCOHA. Pasmepsl | MHOrOMEpHYIO MOJieNlb ' OI'BHY
IKOJIOTHYECKON HUIM. | SKojOrMueckod  mmmm  JI, WM. | POHCHHA EHaquHe «MHCTHTYT
TMoTeHuManbHas U peanu30BaHHas | XaTIWHCOHA. TpuBoauTs | FKOJTOTHECCKOU ConepIKaRNs 1
HULIU. Bun KakK CHCTEMA | TNPUMEPBl SKOJIOTMYECKUX HUII | KYJIbTYphI 1CJIOBCKa, METOJIOB
nomynsAuui. Apeansl BUIOB. BUIBI | pasHbIX BHOOB  pacTeHHit U | oOuiecTsa.
M  MX OKM3HEHHbIE CTPATeruH. | >KHBOTHBIX. BBISBISATE OTIHYHE | YVyacTROBATH B obyqerns
DKOJIOTHYECKUE DKBUBAJICHTBL. | HKOJOTMYECKOW HHIIM BUJA OT ETO NpAKTHYECKOH HMCHH
3aKOHOMEPHOCTH ~ NOBCACHUS M | MECTOOOMTAaHHS. I'papuyecku B.C. Jlegnesa», OO0
MHIpanui JKHUBOTHBIX. | H300paxkaTb MHOTOMEPHYIO JICATEITEHOCTH . «Pu3uKoH Jla6»,
Buonoruueckue VIHBA3HH | MOJIE/Ib SKOJNOTHUECKOi Hummy s | OKOIOTHICCKON, 000
YyKEPOIHBIX BUJIOB. | pa3HBIX BUJIOB. BbusBisaTh | IPHPOIOOXPAHHOM «CEEPOBPA3OBAH
Jemoncrparmu  Iloprper: /JI. W. | npuumHbBl pazauuuii B pa3mepax | HampaBJICHHOCTH. HE»
XarupHcoH. Tabmuupl M CXEMBI: | SKOJOTHYECKON HHUINU Yy Pa3HBIX LesieBbie OPHEHTUPBI:
«Mopgenb 3xonorudeckoit Humu J[. | BUOOB pacTeHWH W IKUBOTHBIX. | 3K0OJIOrHYECKOE
. Xarumacona». OOOpynoBaHHWE: | AHAIM3UPOBATH  [PUYMHBI U | BOCHHTAHHE.
repbapuu  pacTeHuil; KOJUIEKLMH | MOCICACTBUS CMEHBI

KHUBOTHBIX. JlabopatopHas pabota
«[Ipucnocobnenns ceMsiH

3KOJIOTHYECKOMN HUIITU
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| pacTeHuil K pacCeIeHUI0»

9 Tema «IKojorus €c000IIeCTB. JKOJOrHYeCKHE CHCTEMBbI»

9.1 CoobmectBo | CoobmiecTBa OpraHusMoB. | PackpsiBaTh coiepkaHue | Y4acTBOBaTh B | ®I'AOY BO
opranusMoB | buonenos u ero crpykrypa. CA3u | TEPMHHOB U MOHSTHIA: OHOIIEHO3, HpaKTHYECKOH «l"ocynapcTBEHHBIH
— OWOICHO3 | MEX/Ty OpraHU3MaMH B OHOIICHO3¢. | GHOTOIL. XapaKkTepusoBath | jegrenpHocTH YHUBEPCUTET
(1 gac) JemoHcTpanuy TabnuIpl U CXeMbL: | OHOLEHO3 W €r0  CTPYKTYPHI: SKOTOrHIECKO IIPOCBEILECHUSY,

«CtpykTrypa OHOLICHO3a», | BHIOBYIO, MPOCTPAHCTBCHHYIO, t . OI'BHY
MPUPOTOOXPAHHO
«OKocucTeMa tpodpmueckyto. Ilepeuncnare u «HAHCTHTYT
M POKOJIMCTBEHHOTO Jeca», | TPUBOAWTH  NpUMEpHl  cBszeii | HATPABICHHOCTH.
o ! .| conepxanus n
«QKocHCTEMA XBOWHOTO JIeca» MeKIy Opranu3Mamu B ouorenose | LlesieBble opueHTUPDI METOIOB
IKOJIOrHYecKoe a
BOCHHMTAHHE. obyuennus
HMEHHU
B.C. Jleguesa», OO0
«DU3NKOH JIao»,
000
«CBEPOBPA3OBAH
HE»

9.2 Oxkocucrema | DkocucreMa KaK OTKpbITas | PackpbiBaTh conepxanue | [loanmars 3navenune u | PIAOY BO

(2 yaca) cucreMa (A.L. TeHcnu). | TepMUHOB " TOHATHH: | rnoGaneHeii  xapakrep | «[OCYAapCTBEHHBIA
DyHKIMOHAIIBHBIE OJIOKH | IKOCHCTEMA, HPOIYLUEHTBI, | o norHaecKiX YHUBEPCUTET
OpraHU3MOB B 9KOCHCTEME: | KOHCYMEHTBHI, CIyLICHTHI, o MPOCBEIICHUS»

P M peayn npobiem, nyred HX P 111 '
MPOIYILCHTHI, KOHCYMCHTHI, Tpoq)yll{ecmde YpPOBHH, OI'BHY
penyments. Tpodudeckue yposHH. | Tpoduueckue (muuwesie) nemu u | PEHEHAL sHateHue «AHCTHTYT
9KOJIOTHIECKO
Tpobuyeckne 1uenu U ceTH. | cetH. HaspBaTh CTPYKTYpHBIC CONepIKAHHS 1
AOnoTndeckue OJIOKH 3KOCHCTEM. | KOMIIOHEHTHI DKOCHUCTEMBL | KYIBTYPBl ~ UEIOBCKa, METOJIOB
IloyBsl W wWIBI B OJKOCHCTEMax. | XapakTepu3oBaThb (YHKIUH U | OOLIECTBA. 6
KpyroBopoT BelecTB M IOTOK | NPUBOAUTH IPHMEPHI OPTaHU3MOB | VyacTBOBATH p | COYHCeHHA
SHEPTUU B OKOCHCTEME. | B JKOCHCTEME  HAa  OCHOBE | . . HAMEHH
. PaKTHYECKOM
Hemoncrpaumu [loprpers: B. H. | uMeromuxcs 3HaHUN O PaCTEHHMSX, B.C. Jlennesa», OO0
IeATeTbHOCTH
CykaueB, A. JI. Tencmu. Tabmums! | rpubax, GakTepusix U JKHBOTHBIX. . «DU3UKOH JIab»,
u  cxembl: «DyHKUHOHAIbHbIE | ONMCHIBATH KPYroBOPOT BEIIECTB OKOJIOTHHICCKOH, 000
TPYIIIBI OpraHu3MOB B| M IOTOK 3HEPruM B 3Kocucreme. | IPAPONOOXpAHHON «CEEPOBPA3OBAH
DKOCHCTEMED, «Kpyrosopor | OOBACHATH pONH OPraHU3MOB B | HAIIPABJICHHOCTH.
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BElIECTB B d3Kocucteme», «llemu | Ouonormueckom kpyrosopote | LleneBble opueHTUPBI: | TE»
MHUTaHUSL (macrOumiHas, | BEeLIECTB W IOTOKE JHEPTHHU. | IKOJIOrHYECKOe
JCTPUTHAS)». Oo6opynosanue: | IlpuBonuts IIPUMEpHI | BOCHHUTAHUE.
repbapuu pacTeHUil; KOJUIEKUMHU | OPraHU3MOB, 3aHUMAIOLIUX
HACEKOMBIX; Uydela IITUI ¥ 3Bepei | pasHble ypPOBHH  Tpoduueckux
nupamui.  CoCTaBIATb  CXEMBI
IepeHoca BeLecTBa U SHEPruu B
skocucremax (Uend  MUTaHHs).
CpaBHUBaTh  NACTOMINHBIE U
JICTPUTHBIE 1ICITH TUTaHHs

9.3 Okousornyec | OCHOBHBIE nokasatenu | PackpbiBath conepkanue | [lonnmars 3Hauenune u | ®I'AOY BO
KHe OKOCHUCTEMBI. Buomacca u TEPMHUHOB U TIOHSTHIA: OpOAYKIIUS, 100aIbHBIN Xapakrep ((rOCyHapCTBCHHLIﬁ
HMHPaMHIbI HOPOIYKIHS. Okonoruueckue | Guomacca, OKOJIOTHYECKAS | 1o TOrHUecKIX YHUBEPCUTET
(2 gaca) OUpaMHIbl YHCed, OMOMAcChl H | THpaMHAa. Xapakrepusosath | oGmem.  mvreil  mx | TPOCBEIICHH,

sHepruu. JlemoncTpanuu TaOnuue! | mpaBuia SKOJOTHYECKUX TTUPAMU P ' r OI'BHY
" CXEMBI! «JKkoyoruueckas | gmcena, OHOMAacchl M JHEPIHHU. PCICHIA, fHaquHe «MAHCTHTYT
nMpamMuia ucen», | OOBACHAT, NPUYMHEI pasmuuuii p | YKOTOTHIECKON come
poKaHUS U
«QKosoruyueckas nupamMuia | MpOAYKTHUBHOCTHU y pas3HeIx | KYJIbTYpbl 1eJI0BCKa, METOJIOB
Ouomaccor», «OJKonoruyeckas | skocucreM. IIpHBOAUTE MPHUMEPHI | OOLIECTBA.
NUpaMuia SHEPrum» MPAaKTUYECKOTO IPUMCHCHUS | [[e/leBbIe OPHEHTHPHI: o0yeHus
NpaBUJ SKOJOTHYECKUX MUPAMUIL | 3KoI0rHUCCKOe AMCHA
CpaBHUBATh onuomaccy U | pocrnuTaHue. B.C. Jlenuesa», OO0
MPOIYKLUIO JKOCUCTEM CYLIM H «Du3uKoH J1ab»,
MupoBsoro oxeana 000
«CBEPOBPA3OBAH
NE»

9.4 W3menenust | Hanpasnennsle 3aKOHOMEpHEIE | PackpbiBaTh coepKaHue | Y4acTBOBATh B | PI'AOY BO
COOOIIECTB — | CMEHBI COOOIIECTB — CYKIECCHH. | TEPMHHOB M TIOHATHH: CYKIECCHS, | mpaKTHUECKOit «"ocynapcTBeHHBIN
CYKLECCUHT IlepBuunele u BTOPUYHBIE | KIMMAaKCHOE COOBIIECTBO, | jregrenpHOCTH YHHUBEPCUTET
(1 gac) CYKIIECCHM W HUX  TPHUYUHBL | CYKIECCHOHHBIN s MPOCBCIICHUSY,

AHTpOIIOreHHbIE BO3JICHCTBHS Ha | XapaKTepu3oBaTh CYKIIECCHUH: "L DI'BHY
CYKIIECCUH. KnumaxcHoe | mepBHYHBIE u BTOPHYHEIE, TPHPOAOOXpaHHON «MAHCTHTYT
coobuiecTBO. bHopasHOOOpasWe ¥ | NMpUBOAMTE HMX  mpuMepsl  u | HANPABJICHHOCTH. COZIepKaRus 1
TI0JIJHOTA KPYrOBOpPOTa BEHICCTB — | HA3bIBATH HPUYMHbBI cmensl | LleJeBble OpHeHTHPBI:
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OCHOBA YCTOWYHMBOCTH COOOLIECTB. | COOOIIECTB. CpaBHUBATH | IKOJOTHYECKOE METOJIOB
Jemoncrparmu TaOiauibl U CXEMBL: | BpPEMEHHBIC u KOpPEHHBIC | BOCIIMTAHHE. oGyueHus
«Ob6pazoBanne 0oyoTa», | OMOTEONCHO3BI Ha KOHKPETHBIX o —
«[lepBuunas CyKLleccusi», | IpuMmepax CBOEH  MECTHOCTH.
P yin pumep B.C. JIenuesa», OO0
«BoccranoBnenne jeca mocne | MoxenupoBarth pe3ynbTaThl o TIa6
>
noxapa» mpoliecca CMEHbl OHOTEOLIEHO30B «COUSHKOH ab»,
10/l BIHMSHUEM aHTPOINOI€HHOTO 000
(axropa «CBEPOBPA3OBAH
HNE»

9.5 IIpuponusie | Ilpuponnsie JKOCUCTEMBI. | PackpbiBaTh coxepxanne | OpHeHTHPOBATh Ha | D'AOY BO
3KOCHUCTEMBI I[eMOHCTpaIlI/II/I TaGHI/IHBI " CXEMBI. TEPMHUHOB u HOHSITHH: NIpUMEHEHUE 3HAHUU «rOCyﬂapCTBeHHLIﬁ
(2 gaca) «JKkocucTeMa (PUTOIIIAHKTOH, 300IUIAHKTOH, | ecTecTBEHHBIX u | yruBepcurer

HIMPOKOJIUCTBEHHOTO neca», | SPYCHOCTb. XapakTepu3oBaTh MIPOCBEIIECHUS»,
o COLMANIBHBIX HAyK It
«JKocHCTeMa XBOMHOTO Jieca», | HPUPOJHBIE  DKOCHCTEMBI, ux OI'BHY
«JKkocucTema o3epa». | OCHOBHBIC  KOMIIOHCHTHI  (Ha pzmeﬂm safa1 B «HCTHTYT
- o obnactu OXpaHbl
OOopynoBaHWe: aKBapuyM Kak | TpuMepe o03epa, XBOWHOTO | COMepKAHHA U
MOJIeJIb  OKOCHCTEMBL. JKCKYpCHUS | HIMPOKOJHCTBEHHOTO Jeca). | HPUPOJIBI, METOJI0B
«QKCKypcHs B TUNUYHbIA | OOBACHATH NPUYUHBl PA3IMYHOH | INTAHUPOBAHUS  CBOUX 6
HUS
OHOTeoneHo3 (B nyOpaBy, | Guomaccs MPOIYLICHTOB M | IOCTYIIKOB M OLEHKH 0byHe
MMEHH
OepesHsK, _ CHbHHK, Ha | KOHCYMEHTOB B HPHPOJHBIX | 1y BO3MOYKHBIX
CYXOJONBHBIM MWJIM IIOMMEHHBIN | JKOCHCTEMax. CocTaBiaTh . B.C. Jlennesa», OO0
MOCJCACTBHH JUTSE
JIyT, 03epo, 6OJI0TO)» NacTOMUIHbIE M ACTPUTHBIC LIEMH N «DU3NKOH JTab»,
MUTAaHAS [PHPOIHEIX dKocHcTeM, | OKPYKAIOLICH CPEIbL. 000
eJjieBble OPUEHTHPBHI:
pusoanTs npumepsi | 1 P PRl (CBEPOBPA3OBAH
OpraHu3MOB, BXOJSIIUX B cocTa | IKOJOrHYecKoe HE»
(UTONNAHKTOHA, 300ILUIAHKTOHA, | BOCHHTAHME
6entoca. (OOOCHOBBIBaTH  POJIb
SPYCHOCTH B JKM3HHM HA3e€MHBIX
SKOCHCTEM. CpaBHUBATH
OroMaccy M TPOAYKIIMIO BOJHBIX
1 Ha3eMHbIX 9KOCHCTEM

9.6 AnTponores | AHTPONIOr€HHBIE 9KOCHCTEMBI. | PackpriBath coaepkanue | OpUeHTHPOBATh Ha | P'AOY BO
HBIE Arposkocucrema. ArpoLeHo3. | TepMHHOB " TOHATHH: | mpumenenne  3HaHmit | «I'OCYNapCTBCHHBII
9KOocucTeMbl | Paznnums MEXIy | arpodKoCHCTEMa, arpoleH03, | ecrecTBCHHBIX u | ynuBepcurer
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(arposKkocuc | aHTPOHOTCHHBIMH M IMPUPOAHBIMH | MOHOKYJBTYpa. XapaKTepH30BaTh | COLMANBHBIX HAYK JUIS | IIPOCBELICHHUSY,
TEMBI) (1 | sxocucremamu. JleMOHCTpauy | OCHOBHBIE KOMIIOHEHTHI | pemenus  3agay B | PTBHY
Jac) TalOmumer U cxeMbl: «ATPOLEHO3», | arpO3KOCHCTEMEL [IpUBOAUTS | o6racTu oxpansi | «MHCTHTYT
«KpyroBopoT BelleCTB U IIOTOK | HPHMEpEI arpo3KOCHCTEM. HpUPOTEL, COMEpRAHIA H
SHEPTUU B arponeHose». | CoCTaBIATH Henu MHUTAHAS
O0opynoBaHue: repOapuu | arporeHosa. O6ocHoBEBarE | WIAHMPOBAHMSA  CBOMX | METO/IOB
KyJIbTYPHBIX M  JUKOPACTYIIMX | NPUYMHBI HHU3KOH ycroiduuBocty | TTOCTYIKOB M OLICHKA obygerns
pacTeHuil. DKcKypeust «IKCKypCHsl | arpo3KOCHCTEM. CpaBHuBath | X BO3MOXHBIX | MMEHI
B arposkocucTeMy (Ha TI0JI€ WM B | arpO’KOCHCTEMBI M TIPHPOMAHBIE | [IOCIIEACTBHIL s | B-.C. Jlennesa», OO0
TEIIMYHOE XO35HCTBO)» OKOCHCTeMbl.  XapaKTepH30BaTh | okpyikatoLieii Cpeibl. «DU3UKOH Jla6»,
PO MeNOBEKA B COXPAHEHHH | Jlojeppie opHEHTHPBL: 000
yCTOI/I‘II/IBOCTI/I ar'po:‘)KOCI/ICTeM IK0JIOrHYECKOe «CBEPOBPA3OBAH
BOCIIUTAHHE HE»
9.7 Ypboskocuc | YpOOIKOCHCTEMBL. OcHoBHble | PackpsiBath coxepxanue | OpHeHTHpPOBATh Ha | D'AOY BO
TEMBI. KOMIIOHEHTBI YpOOIKOCHCTEM. | TEPMHHOB u MOHSATHI: | IPUMEHEHUe  3HaHui | «[ ocynapcTBEeHHBbIH
Okomonmtop | ['oponckast  ¢mopa wu  ¢ayHa. | ypboskocucrema, €CTECTBECHHBIX W | YHUBEPCHUTET
uHr (3 gaca) | CuHanTponuM3ays TOPOJCKOM | CHHAHTPONHU3ALMS, TOPOJICKasl | COL[MANIBHBIX HAyK IS | IPOCBELICHUS»,
(ayHBL Buonoruueckoe u | ¢iuopa, rOpoJCKast ¢dayHa, | pemieHuss  3amau = B | ®I'BHY
XO3SHCTBEHHOE 3Ha4YEHNE | KOMOHHTODPHHI. obmacti OXPAHBI | (IHCTHTYT
arpo’KOCHCTeM U ypOosKocHCTeM. | XapaKkTepu3oBaTh OCHOBHBIE | IPUPOABI, CONepIKANHS 1
3aKOHOMEPHOCTH  ()OPMHUPOBAHUS | KOMIIOHEHTHI ypOO3KOCHCTEM. | INIAHUPOBAHUSA  CBOHMX METOIOB
OCHOBHBIX B3auMojeicTBui | OmuceiBaTh  OHOJIOTMYECKOE U | IIOCTYNKOB M OLEHKU
OpPraHM3MOB B 9JKOCHUCTEMaX. | XO3SHCTBEHHOE 3HAYEHHE | MX Bo3MOKHEIX | ©0Y1CHAA
TlepeHOC DSHEPrHM M  BELIECTB | YpOOIKOCHCTEM. [puBOAUTS | MOCITENCTBHI It | IMEHH
MESK/LYy CMEKHBIMH 3KOCHCTEMAMH. | TPUMEPHI M OLEHUBATH COCTOSIHHUE | OKPYKAIOLICH CPEIbI. B.C. Jlennesa», OO0
Y cToHYnBOCTE OpPraHu3MOB, | ypOOIKOCHCTEM CBOEH MECTHOCTH. | Y4acTBOBATh B | «Du3ukoH JIao»,
nonymsiuMid M dKocucreM B | BrisBuare 0COOEHHOCTH | MPAKTHYECKOH 000
YCIOBHSAX €CTECTBEHHBIX u | ropoackoil ¢uopsl u  (ayHbl. | AEATEILHOCTH «CBEPOBPA3OBAH
AHTPOTIOTCHHBIX BoznencTBUi. | CpaBHHMBaTh YpPOOIKOCHCTEMBI U | SKOJOIMUYECKOHH, UE»
Merogonorust MOHHUTOPHUHTA | HPHPOIHBIC IKOCHCTEMBI HPHPOJOOXPAHHON
€CTECTBEHHBIX M AaHTPOIOTCHHBIX HAaIPaBICHHOCTH.
9KOCHCTEM. JemoHCTpamn IeneBbie OPHEHTHPBHI:
Tabmunsr n  cxemsl:  «IIpumepst IK0JI0rHYecKoe
ypboakocuctem».  IIpaktudeckas BOCIIHTAHHE
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pabora «/3ydeHue u oOmIHCaHUE
ypboskocucrembr». JlaGoparopHas
pabora «M3yueHue pazHoOOpaszus
MEIKHX MOYBEHHBIX
YJICHHCTOHOTUX B Pa3HBIX
9KOCHCTEMAX»

10 Tema «buocdepa — riaodanbHasg IKOCHCTEMa»

10.1

Buocoepa.
Crpykrypa u
CoCTaB
onocdepst

(2 yaca)

buochepa — oOmermaHeTapHas
o0os0ouka 3emiH, TAe CyLIeCTBYeT
i 178 CyIecTBOBaIA KU3Hb.
PazButne  mpexcraBieHHME 0
ouochepe B Tpymax 3. 3iocca.
Yyenue B.M. Bepnaackoro o
ouochepe. Obmactu Ouochepsl U
ee cocraB. JKuBoe BemiecTBO
Oouochepsl u ero  QyHKIUM.
Hemoncrpanuu Iloprpers: B. U.
Bepuackuii, 3. 3rocc. TaGuuipl u
cxempl:  «['eoctepsr  3emmu»,
«DYHKIMHU )KUBOTO BEIIECTBA»

PackpsiBaTh CoJIepKaHNe
TEPMHUHOB M TIOHATHIT: Onocdepa,
JKHBOE BEIL[ECTBO, KOCHOE

BEIIECTBO, OMOKOCHOE BEIECTBO,

Ouorennoe Bemectso. [IpuBoauTH
(hopMyIUpPOBKH OCHOBHBIX
nonoxxkeHut  yusenus B. .
Bepnazckoro o orocdepe.
XapakTepnu3oBath obmactu
Ouocdepbl U UX COCTaB, HA3bIBATh
obnactu pacnpocTpaHeHHs

JKMBOTO BEIIECTBA B 000J0YKaxX
3eMiIH ¥ BBISBIISTH MPUYUHBL €rO
Ppa3IuYHOro pacnpeneneHus.
[epeuncnare QyHKIMU KHBOTO

BemiectBa Ouocgepsr  (rasosas,
OKHCITUTEITHO-
BOCCTaHOBHTEIbHAS,
KOHIIEHTPALMOHHAS],
OUOXMMHYECKAS). TIpuBOAUTH
TPUMEPBI npeoOpa3yromero

BO3/ICICTBHS )KHBOTO BEIIECTBA HA
ouocdepy. AHanM3MpOBaTH U
OLIEHUBATh OHOJIOTHYECKYIO
nHpOpMaNMIO O  TIOOATBHBIX
9KOJIOTUYECKHX npobiaemax
Ouocdeppl,  HOIy4aeMyl U3

OpuHeHTHpOBaTh Ha
[pUMEHEeHHe  3HAHWUH
€CTECTBEHHBIX u
COLMANIBHBIX HAYK JIJIsS
pewieHust  3amady = B
obnactu OXpaHbl
MIPUPOJIBI,
IUIAHUPOBAHHS  CBOMX
MOCTYNKOB M OLICHKH
ux BO3MOIKHBIX
MOCIEACTBUH JuIs
OKpY»KaloIeH cpelpbl.
YyacTBOBaThH B
MIPaKTHYECKON
JIeSITeIbHOCTH

KOOI UYECKOH,
MIPUPOIO0XPAHHOM
HaIpaBJICHHOCTH.
LlesieBble OPHEHTHPBHI:
IK0JIOTHYecKoe
BOCIIUTAHUE

®dIraAoy BO
«["ocynapcTBeHHBIH
YHHUBEPCUTET
MIPOCBEIICHUSY,
OI'BHY

«HHCTHTYT
coJlepyKaHMsI 1
METOJIOB

00yJeHus

HMCHH

B.C. Jlenuesa», OO0
«DU3NKOH JIab»,
000
«CBEPOBPA30OBAH
HNE»
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Pa3HbIX HUCTOYHUKOB. OI_[eHI/IBaTI)
Bkiaag B. W. Bepnaackoro, O.
3focca B CO3qaHME YYCHHS O

Guochepe
10.2 | 3akoHOMEpH | 3aKOHOMEPHOCTH CYIIECTBOBaHHMS | PackpbiBarh coaepkanue | OpueHTHPOBATh Ha | PTAOY BO
ocTu 6uocdepsl. OCOOCHHOCTH | TEPMUHOB U IOHATHIL: IMI0OaNbHas | IpUMeHeHHe  3HaHui | «['ocynapcTBEHHbIH
cymiecTBoBa | Guocdepsl KaK rinobanpHOM | 9KOCHCTEMA, JMHAMHUYECKOE | ECTECTBEHHBIX U | YHUBEPCHUTET
HUSA 9KOCHCTEMBI. Jlunamuyeckoe | paBHOBECHE, KPYrOBOPOTHI | COMUATBHBIX HAyK IS | IPOCBEIICHUS»,
ouocdepsl. | paBHOBecue B 6uoctepe. | Berects, OuoreoxuMHu4ecKue | pemieHuss  3agady B | ®IBHY
Kpyrosopor | KpyrosopoTst BELIECTB U | IUKIBL XapakTepu3oBaTh | 001aCTH OXPAaHBI | (HCTHTYT
Bl  BEIIECTB | OHOreOXUMHUYECKHE LMKl | ocoOeHHOCTH — Ouocdepbl  Kak | IIPHPOJBI, CoTIepKaRus 1
(2 yaca) (yrmepona, a3ota). PUTMHYHOCTB | rioGanbHOIM OKOCHCTEMBI. | IVIAHUPOBAHHA  CBOHX | \ o
ABJICHUI B 6uoctepe. | Ompenensate GyHKIHIO OHOChEps! | MOCTYNKOB U OLEHKH
Jemonctparmu TaOauLbl U CXEMBL: | B obecrieueHuU OMOr€HHOro | uX BO3MOYKHBIX obyuennus
«[eocdepsr  3emin», «DYHKIUH | KPyroBopoTa BEILECTB Ha | IOCIEICTBUI U1 | AMEHH
JKUBOTO BellecTBa», «KpyroBopoT | muiaHeTe. XapaKkTepu3oBaTh | OKPY)KAIOMIEH Cpebl. B.C. Jlennesa», 00O
azota B npupoze», «KpyroBopoT | OCHOBHBEIE KpPyroBOPOTHI: BOJBI, | Y4aCTBOBATh B | «Du3ukoH J1ab»,
yriaepona B npupoze», | yriaepopa, aszoTra. CpaBHHBATh | IPaKTUYECKOM 000
«Kpyrosopor KUCIIOpoJa B | 0COOCHHOCTH KpyroBOpoTa | A€ATEIbHOCTH «CEEPOBPA3OBAH
npupoje», «KpyroBopor Boasl B | pa3nMyHBIX BemiecTB. OIEHHBATH | 9KOIOTHYECKOH, HE»
TIpUpOaE» 3HAYEHHE KPYrOBOPOTA BEIIECTB | MTPUPOJTOOXPAHHOM
IUIL CYIIECTBOBAHHMSA JKM3HH Ha | HAlPaBJIEHHOCTH.
3emure. OOBSICHATD ponb | LleneBble OpUEHTHPBI:
OpPraHU3MOB B OMOJIOTMYECKOM | IKOJIOTHYECKOe
KPYTOBOPOTE BEIECTB. BBIABIATH | BOCHHTAHHE
JMHAMUYECKOe paBHOBecHe
ouochepnl. [IpuBOAUTH MPUMEpPHI
PUTMHYHOCTH ABJIEHUI B
ouochepe
10.3 | 3onanmbHOCTE | 30HAMBHOCTE Onocepsl. Ilonsrue | PackpbiBath coxepkanne | OpHEeHTHPOBATH Ha | D'”AOY BO
onocdepsl. 0 6nome. OcHOBHBIC OMOMBI CYIIIM: | TEPMHHOB M MOHATHI: OHOMBI, | IPUMEHEHNEe  3HaHUH | «['OCcyqapCTBEHHBIN
OcHOBHbBIE TyHJpa, XBOMHBIE jeca, | TYHApA, XBOMHBIE Jjieca, | eCTECTBEHHBIX U | YHUBEPCHUTET
OGuOMBI CMEIIaHHBIC U ITHPOKOJIUCTBEHHBIEC | CMEIIaHHbIC Jieca, | COLMAIBbHBIX HAayK IJIs | IPOCBELICHUS»,
CymIn. Jieca, CTENH, CaBaHHBI, IyCTHIHY, | MIMPOKOIMCTBEHHBIC Jieca, CTENH, | pelleHuss  3a1a4 B | @I'BHY

131




DdenepanbHaspadovasIporpaMma

YCTOHYUBOC | TPONUYECKHE JIeCa, BBICOKOIOpbS. | CAaBaHHBI, ITyCTBIHHM, TPOIMYECKHE | 00JIACTU OXpaHbl | «MHCTUTYT
Th Knnmar, PaCTUTENbHBIN U | Jjeca, BBICOKOTOphbs. IlokaspiBaTh | MPUPOIBI, COIepIKaHMs 1
Guocdeps! (2 | )KHUBOTHBIH MHp OHOMOB CYIIM. | Ha KapTe ¥ XapaKTepH30BaTh | INIAHHPOBAHHS  CBOMX METOIOB
Jaca) Crpykrypa ¥ (QyHKIUS JKHMBBIX | OCHOBHBIC 6HUOMBI CYWH. | IOCTYNKOB M OLCHKH | ‘o
CHCTEM, OIleHKa HX pecypcHoro | CpaBHUBATh 0COOEGHHOCTH | HX BO3MOKHBIX Y
MoTeHIMana W OHocepHBIX | KIMMaTa, I0YB, PACTHTEIBHOTO U | MOCIEICTBHH s | AMCHA
byHKIHA. JleMOHCTpaLMH | >KHBOTHOTO MHpPa Pa3HBIX OMOMOB | OKPYKAIOLIEH CPeIbI. B.C. Jlenuena», 00O
Tabmusl u cxembl: «OcHOBHbIE | CylIM 3eMid. BbIABIATH IPUYMHEL | Y4acTBOBAThH B | «DuU3HKOH Jlab»,
ouombl cymm», «KiuMaTudeckue | 30HaNBHOCTH B OHOChepe MPAKTHYECKOH 000
nosica 3eMin», «Tynanpa», eATSIBHOCTH «CBEPOBPA3OBAH
«Tatira», «CMeIIaHHBIA  JIEC», 9KOJIOTUYECKOH, WE»
«lInpoxoarCcTBEHHBII JIeC», MIPUPOIO0XPaHHOMN
«Crenpb», «CaBanHa», «IlycTbIHA», HAaIpaBJIEHHOCTH.
«Tponnyeckuii Jec». LlesieBble OPHEHTHPBI:
Oo0opynoBaHue: repdapuu IK0JIOrHYeCKOoe
pacTeHHit Pa3HBIX O1OMOB,3 BOCIHTaHUE
KOJUIEKIIUY YKUBOTHBIX
11 Tema «Yes10BeK H OKpYKaIOLIAs cpega»
11.1 | BozgelictBu | DKonorudeckue Kpu3uUChl U HUX | PackpbeiBath cozxepxanne | OpHeHTHPOBATh Ha | D'AOY BO
€ denoBeKka | MpHYMHEL. Bo3aeiicTBie denmoBeKa | TepMHHOB M IOHSTHH: aTMocdepa, | HeOOXOAUMOCTh «I"ocynapcTBEHHBII
Ha Ouocdepy | Ha ouochepy. 3arpsi3HeHME | BellecTBa 3arpsI3HATEITH, | TPUMEHEHHS YHHUBEPCUTET
(2 gaca) BO3JyLIHOM cpenpl. OxpaHa | mapHUKOBBIH d(eKT, «030HOBas | OMOJNOTUYECKUX 3HAHUI | IPOCBEILECHUS»,
BO3[yXa. 3arps3HEHUE BOJHOM | AbIpa», «KHUCIOTHBIC JOXKAWY, | IPH pelleHuu 3a1ad B | ®IT'BHY
cpenpl. Oxpana BOIHBIX PECYpcoB. | ruapocdepa, SBTpoQuKanus | 0GIACTH OKPYKAIOWEH | (lxcTuTyT
Paspymenne  moussl.  OxpaHa | BOJOEMOB, IIOYBa, 3PO3HSA IOYB, | CPEIBL. CONepKAHHA U
NIOYBEHHBIX PecypcoB. MI3MeHeHue | mecTHIHIb, skonorndeckuii | [lonnmats 3HaueHHe U METOIOB
xiuMara. JlemMoHcTpanun Tabmumpl | KpHu3wC. AHanu3upoBath | IT00AMBHBI  XapaKTep
u CXEMBI: «3arps3HEHUE | aHTPOIOTCHHBIC (aKTOpPBI | DKOJOTUYECKUX 06y-erms
armMocdepsr», «3arpsi3HenHue | BozneiicTBUS Ha GuocQepy (posb | mpolmem, myred ux | MMEHH
ruapochepsi», «3arps3HEHWE | 4YeIoBeKa B MPHPOJE) HA Pa3HbIX | PEIIEHHS, snavenne | B.C. Jlennesa», 000
1oYBED», «[IapHUKOBEIN 3P derT» JTanax pa3BUTHS YEIOBEUECKOTO | HKOJOTMYECKOH «DPU3UKOH JIao»,
obmiecTsa. XapakTepu3oBaTh | KyIbTypbl — ueloBeka, | 000
riobanpHble 9KOJIOTHYECKHe | OOIIeCTBa. «CBEPOBPA3OBAH
poOJIeMbl; OCHOBHBIE UCTOYHHKHU | Y4YacTBOBAaTh B | [E»
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aTMOC(EpHBIX 3arpsA3HEHMH; | IPaKTUYECKON
9KOJIOTHYECKUE IpoOIeMBl, | 1eITeIbHOCTH
CBsI3aHHBIC c YBEJIMYEHHEM | SKOJIOTHYECKOH,
TPaHCIOpPTa B KPYIHBIX TOpoAax; | MPUPOJOOXPaHHON
3BTPOUKANIO BOJIOGMOB; | HaIIPaBJICHHOCTH.
nocneAcTsus  3arpsasHeHus  Boj | LleneBble OpHEHTHPBI:
XUMHYECKHMU BEILIECTBAMH; | IKOJIOTHYECKOe
BO3JeHCTBHUE 4enoBeKa Ha | BOCIIMTaHHe.
TTOYBEHHBIN TIOKPOB.
AprymMeHTHpOBaTh 3HAYCHUE
SKOJIOTMYECKUX 3HaHUI B
perieHnu BOIIPOCa o
Mo JIepsKaHUH YCTOHYMBOCTH
ouochepsl
11.2 | AnTpomoren | AHTpoNOreHHOE Bo3JeiicTBUe Ha | PackpsiBath coxepxanne | Ilonnmats 3Hadenue u | PI'AOY BO
HOE PACTUTENBHBIN U JKUBOTHBIM MHUp. | TEPMHHOB u HOHATUH: | rno6anbHei  xapaktep | «I 0OCYZIapCTBEHHBII
Bo3zeiictBue | Oxpana PacTUTENBHOTO U | CcOKpaimieHHe  OHOPasHOOOPA3HS, | 5romorHyecKiX YHHUBEPCUTET
Ha JKUBOTHOTO  Mupa.  OCHOBHBIE | OXpaHa HPUPOIBL, ocobo mpobnem, myTed WX MPOCBCIICHUSAY,
pPACTHUTENbH | IPUHIMILI  OXpaHbl  NPHUPOJBL | OXpaHsIeMble NIPUPOIHBIE OI'BHY
I u | Kpacusie KHHTH. Oco6o | Teppuropun (OOIIT), | PeteHu, fHaquHe «AHCTHTYT
JKUBOTHBI | OXpaHsAeMbIe NPUPOJIHBIE | GOTAHMYECKHUil caj, | IKOJIOIMIECKOU CONEpKAHHS 1
mup. Oxpana | TeppuTopru (OOIIT). | 300mOTHUYECKHI mapk. | KyIbTypel ~ HYCIIOBCKQ, METOJI0B
HPHUPOABL BoTannueckue cabl u | XapakTepu30BaTh IUIAHETapHYIO | 0OIIecTBa.
(2 gaca) 300JI0THYECKUE NapKW. | poib PAcTeHUH M IKUBOTHBIX. | YyacTBOBATH B 06yueHus
Jemoncrparwn TaOnuusl v cxeMsl: | [IpUBOAMTL IIPUMEPHI MPSIMOTO | MpaKTHYECKOi MMCHH
«Oco00 oxpaHseMble HPUPOIHBIE | KOCBEHHOTO BO3JICHCTBHA B.C. Jlennesa», 00O
TEPPUTOPUU». OOopynoBaHue: | dYeloBeKa Ha PACTHTEIBHBIA U ﬂemeanOCTHv «DU3UKOH JIao»,
¢doTorpadun OXpaHSEMBIX | >KUBOTHBII Mup, | OKOJNOTHICCKOH, 000
pactenuii m xkuBOTHBIX Kpachoit | Xapakrepru3zoBath npuHIEEl | IPHPOI0OXPAHHOH «CBEPOBPA3OBAH
knuru  P®, Kpacholi  xuuru | «BceMupHOHl cTpaTerud OXpaHsbl | HalPaBICHHOCTH. WE»
peruoHa MIPUPOIBI». Iepeuncnars | IejieBble OPHEHTHPDI:
0COOEHHOCTH PpasIMYHbIX OOIIT. IKO0JIOTHYEeCKoe
IIpuBogute mpumepsr  OOIIT, | pocninTanue.
PacIoI0kKEHHBIX B cBoeH
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MECTHOCTHU. Jloka3biBaTh Ha
npuMepax OMacHOCTb COKPAIICHHS
OHMOJIOTHYECKOTO  pa3HOOOpa3ust
3emmu. [IpuBoguTh  IpPUMEpPHI
PEIKUX U MAaJOYUCICHHBIX BUJIOB
pacTeHMii W IKUBOTHBIX CBOEH

MECTHOCTH, 3aHECEHHBIX B
Kpacuble kHUrM peruoHoB u
Kpacnyto kaury PO

PesepBHOe Bpems: 8 yacos

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME: 102 gaca
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INOYPOYHOE INTAHUPOBAHUE
10 KJIACC

Ne
n/m

Tema ypoka

KoJsinuecTBOo yacos

Bcero

KonrtpoabHbie
padoThbI

Jara

IIpakTH4eckne
H3y4YeHUs

padoThI

DJIeKTPOHHBIE
uugpoBbie
odpa3oBaTe/IbHbIE

pecypcbl

buonorus kak KOMIUIEKCHast HayKa U Kak
4acCcTb COBPEMEHHOI'O 06H1€CTBa

JKuBbI€ CHCTEMBI K X CBOMCTBA

YpoBHEBas OpraHu3aLus )KUBbIX CUCTEM

HcTopust OTKpBITUS U U3YYEHUS KIIETKH.
Knerounas teopust

MeTozpl MONEKYIAPHOHN U KIETOYHOM
6uonoruu. [Ipaxruueckas padora
«/3yueHne MeToJI0B KJICTOUHOI OHOJIOTHH
(xpomarorpadus, anexrpodopes,
nuddepeHnuanbHOe LeHTpU(yrupoBaHue,
TILIP)»

0.5

XUMHUECKUN COCTaB KJIETKH

MuHepasbHbIe BEIIECTBA KISTKH, UX
Ouonoruyeckas pojb

OpraHuyecKue BenecTBa KJICTKH — OCJKH.

Jlaboparopnas pabora «O0Hapyx)eHue
0EJIKOB C MOMOUIBIO KaUeCTBEHHBIX
peaxuin

0.5

CBolicTBa, K1accu(pUKaysa U GyHKIUI
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OeIIKOB

OpFaHI/I'{ECKI/Ie BCIICCTBA KIICTKH —

10
YTIEBOMBI

1 OpraHu4eckye BeIecTBa KISTKH —

JMIABI
Hykneunossie kucnorsl. JJHK u PHK.

12 JlaboparopHas pabora «ccnenoBanne 05
HYKJICHHOBBIX KHCJIOT, BBIICTIEHHBIX U3
KJICTOK Pa3INYHbIX OPraHH3MOB»

13 Crpoenue u pynkuun AT®. [Ipyrue
nykneosuarpudpocdars (HTD)

14 CexsenupoBanue JIJHK. Meroabt
TeHOMHKH, TPAHCKPUIITOMHKH, IPOTEOMHKH

15 Metobl CTPYKTYpHOU OHOJOTHI

16 Tunel knerok. IIpokapuoTuueckas KieTka
CTpoeHue dyKapHOTHYECKOH KIIETKH.

17 IIpaxTuueckas pabora «l3ydeHne cBOUCTB 0.5
KJIIETOYHOI MeMOpaHbI»

18 IloBepXHOCTHBII anmnapar KIeTKH
OnHoMeMOpaHHbBIE OPraHOUIBI KIETKH.

19 IIpakTuueckas padora «/3ydenne 05
JBIDKECHHS IUTOILIA3MBI B PACTUTEIBHBIX
KJIETKax»

IlomyaBTOHOMHBIE OPraHOUIBI KICTKH:

20 MHTOXOHAPHUHY, IIacTuabl. JlabopaTopHas 05
pabota «lccaemoBaHue mIasMoIn3a u ‘
JEIUTa3MOJIM3a B PACTUTEIBHBIX KISTKAaX»

21 HememOpanHbIe OpraHOUIbI KIETKH
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22

CrpoeHue U QYHKIUH sIpa

23

24

25

CpaBHUTENBHASL XapaKTEPUCTUKA KIICTOK
sykapuort. JlJaboparopnas pabora
«/3y4eHue CTpOeHUsI KIETOK Pa3In4HbIX
OpraHU3MOB»

ACCUMUITAINS U TUCCUMIUTALMS — JIBE
CTOpOHBI MeTabom3ma. THibl oOMeHa
BeiecTB. JlJaboparopHas pabora
«/3y4eHne KaTaTUTHIECKOH aKTHBHOCTH
(epmeHTOB (Ha IPUMeEpPE aMUITA3bI WITH
KaTanassl)»

®DepMeHTaTUBHBIN XapaKTep peaKiui
KJIeTo9HOro Metabonusma. JlabopaTopHast
pabota «l3ydeHne hepMEHTATHBHOTO
paclieruieHus: IEPOKCH A BOJOPOAA B
PaCTUTENBHBIX U JKUBOTHBIX KIETKAX»

0.5

0.5

26

Benku-akTHBaTOpHI U OEIKH-HHTHOUTOPEI

27

ABTOTpO]HBII THII 0OMEHA BELIECTB

28

doTtocuHTe3

29

Xemocunres. JlaboparopHas padorta
«CpaBHeHHe HpoIeccoB HOTOCHHTE3a H
XEMOCHHTE3a»

0.5

30

AHa3p0o0OHBIe OpraHu3Mbl. Byl OpoxxeHHs.

Jlaboparopnas pabora «CpaBHeHHE
HPOLECCOB OPOKEHHUS U IBIXaHUS»

31

AdpoOHbBIE OpraHu3Mbl. DTaIlbl
9HEPreTHYECKOro 0OMeHa. DHeprus
MeMOpPaHHOTO I'pafeHTa IPOTOHOB.
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Cunre3 AT®: Pabora npotonuoit ATD-
CHHTA3bI

O06001IeHNe U cUCTEMaTH3aLs 3HAHUH 110
Teme "OOMEH BEeLIECTB U IPEBPAILCHUE

32 sHepruu B Kierke" / KonTponsHas pabora
1o teme "OOMEH BeIlIeCcTB U TIpeBpalleHIe
SHEPTHH B KIeTKe"

33 Peakiuy MaTpu4IHOrO CHHTE3a

34 Tpanckpunuus — matpuysbiii cuaTe3 PHK

35 Tpaucsiuust ¥ e€ dTarsl

36 Konuposanue aMuHOKUCIOT. Pob
pubocoM B GrocuHTE3e Oenka

37 OpraHu3anus FeHOMa Y IPOKapHoT U
JYKapHOT

38 MoJteKyIsIpHbIE MEXaHU3MbI DKCIIPECCHU
TEHOB y 9YKapuoT
Bupycsl — HEKIIETOYHBIE (HOPMBI KHU3HH U

39 oOnuratHele napasutsl. [Ipakrtuyeckas 0.5
pabota «Co3naHue MOEIU BUpyca»

20 BupycHbie 3a0051eBaHus YSIOBEKA,
JKUBOTHBIX, paCTCHUN

41 HanorexHosoruu B OMOJIOTHH U MEQULIMHE

42 JKU3HEHHBIN UK KICTKH

43 Marpuunsiii cuare3 JJTHK
Xpomocomsl. JlabopaTopHast paboTa

44 «/3y4eHne XxpoMOCOM Ha FOTOBBIX 0.5
MHKpOIIpenapaTax»

45 Jlenenue KIETKH — MHUTO3
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THIIBI KIETOK. KapI/IOKI/IHGB 1 HUTOKHUHES.
PCI‘yJI}II.II/I}I JKHU3HCHHOT'O IUKJIa KJICTOK.

46 Jlaboparopnas pabora «Habronenne 0.5
MHTO032 B KJIETKaX KOHUMKA KOpEIIKa JTyKa
(Ha TOTOBBIX MHUKpOIIpEIaparax)»
O000111IeHNE ¥ cUCTEMATH3AlMs 3HAHWU 110
temaM ""HacnenctBenHas nHbopManus 1

a7 peanuzanus ee B kierke", "JKn3HeHHbIH
ki kietkn” / KontposbHas paboTa 1o
TeMe "Peakuuy MaTpuyHOTO CHHTE3A"

48 OpraHusm Kak eIuHOE IIeNoe

49 Txanu pacrenuii. JJabopaTopHas paborta 05
«3y4yeHne TKaHeW pacTeHHUI» '
TkaHM )KUBOTHBIX M YEJIOBEKA.

50 Jlaboparopnas pabora «M3yueHne TkaHen 0.5
JKHBOTHBIX»
Opranbl. CrcteMbl opratoB. JlabopaTopHast

51 pabora «3yueHne opraHoB [BETKOBOTO 0.5
pacTeHus»

52 Onopa Tena opraHu3MoB

53 JIBrKeHHEe OpraHu3MOB

54 [Iuranue oprannzmMoB

55 IIutanne MO3BOHOYHBIX KUBOTHBIX.
IunieBapuTenbHas CHCTEMA YeIOBeKa

56 JlpixaHue opraHu3MoB

57 JlpIxaHue MOo3BOHOYHBIX )KHUBOTHBIX H
YenoBeKa

58 TpaHcnopT BEIECTB Yy OPraHU3MOB
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KpOBCHOCHaﬂ CHUCTEMA ITO3BOHOYHBIX

59 JKUBOTHBIX U YeJIOBEKa

60 Beigenenue y opraHu3mMon

61 3amura y opranusmMoB

62 MmmyHHas cucrema yenoseka

63 Pa3apakuMoCTh U perysinus y
OpraHU3MOB

64 T'yMopanbHast peryisinus 1 SHIOKPHHHAsL
CHCTeMa )KHBOTHBIX M YEJIOBEeKa

65 DopMBI pa3MHOKEHHS OPraHU3MOB

66 ITonoBoe pa3smMHOXeHHE

67 Meiios
T'amerorenes. O6pa3zoBaHue U pa3BUTHE

68 MOJIOBBIX KiIeTOK. JlaboparopHast pabota 05
«/3y4eHne CTPOSHHSI TIOJIOBBIX KIETOK Ha '
TOTOBBIX MHKpOIIpErapaTax»

69 WHnBHAyanbHOE PAa3BUTHE OPTaHU3MOB —
OHTOTCHE3

70 3aksajika OpraHoB U TKaHeH u3
3apO/IBIIIEBBIX JIHCTKOB
Poct 1 pa3BUTHE XUBOTHBIX.

7 JlaboparopHas pabota «BrrsiBieHne 05
NIPU3HAKOB CXOJCTBA 3apobIIIci
MTO3BOHOYHBIX KUBOTHBIX»
PazMHOXeHNE U pa3BUTHE PACTEHHH.

72 Jlaboparopnas padbora «CTpoeHHE OpPraHOB 0.5
Pa3MHOYKEHUSI BBICILIAX PACTCHUI»

73 O000111IeHNE ¥ CUCTEMATHU3ALMS 3HAHWUH 110
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teme "Crpoenne v GyHKIIUMH OpraHn3mMoB" /
KonrtponbHast pabora o reme "Crpoenue u
(yHKIMH OpaHU3MOB"

I/ICTOPI/ISI CTAaHOBJICHUSA U pa3BUTUSA
TCHCTUKHU KaK HayKH. OCHOBHBIE TTOHATHS U

74 CHMBOJIBI TeHeTHKH. JlabopaTopHas padora 1 0.5
«/Ipo3o¢una kak 00BEKT TeHETHIECKUX
HCCIIEI0BaHMII»
3aKOHOMEPHOCTH HACIIEAOBAHHS
HpU3HAKOB. MOHOTHOpHIHOE
75 ckpenBanue. [IpakTudeckas paboTa 1 0.5
"H3yueHne pe3ynbTaToB MOHOTHOPUIHOTO
CKpEIUBAHUS Y APO30(HIIBL"
76 LluTonorudeckne OCHOBEI MOHOTHOPHIHOTO 1
CKpELIUBAHUS
77 Amammsupyrolee ckpemusanue. Hemonxoe 1
JOMHUHHPOBaHHE
JurnbpuaHoe CKpennBaHue.
78 IpaxTnueckas padora «/3ydenne 1 05
Pe3yabTaTOB AUTHOPUIHOTO CKPEIINBAHUS
y apo30¢uiIs»
79 I{uronornyeckre OCHOBEI TUTHOPHIHOTO 1
CKpELIUBAHUS
80 CuerieHHOE Hac/Ie[0BaHHe TPH3HAKOB 1
81 XpoMocoMHast TeOpHs HaCJIeJCTBEHHOCTH 1
82 T'enernka moia 1
83 T'eHOTHII KaK LIEJI0CTHAS cCUCTEMA 1
84 T'eneTnyeckuit KOHTPOJIb Pa3BUTHUS 1
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paCTeHHfI, JKUBOTHBIX U YCJIOBCKaA

85

M3menunBoCcTh pu3HaKoB. Bupl
M3MEHYUBOCTH

86

MopudurkannoHHas U3MEHYHBOCTb

87

Bapuanuonnslii psa 1 BapualiuoHHast
kpuBas. JlaboparopHas padorta
«MccnenoBanne 3aKOHOMEPHOCTEH
MO (HKAIMOHHON H3MEHYUBOCTH.
TlocTpoeHue BapHalMOHHOTO Psia 1
BapHALMOHHON KPUBOID»

0.5

88

TeHoTHIIMYECKast HK3MEHYHBOCTD.
KomM6nHaTnBHAsS H3MEHYHUBOCTH

89

MyTanuoHHast U3MEHYUBOCTb.
IIpaktrueckas padora «MyTtanuu y
1po30¢uiisl (Ha rOTOBBIX
MHUKpOIIperaparax)»

0.5

90

3aKOHOMepHOCTI/I MYTallMOHHOT'O IIpouecca.
DnHreHeTyuKa U SIIUreHOMUKA

91

O06o6uieHre 1 CUCTeMATHU3aLusI IO TeMe
"['eHeTHKA - HayKa O HACICICTBEHHOCTH 1
M3MEHYHBOCTH OpraHu3MoB" /
Konrtponbhast pabora o reme "I'enernka”

0.5

92

I'eneruka yenoBeka. [Ipaktuueckas padbora
"CocraBJieHHE U aHaJIM3 POJIOCIOBHOM "

93

MeTtoapl MEAUITMHCKON T€HETUKHU

94

3HayeHHe MEIUIUHCKON T€HETHKH B
NpeOTBPAILECHUH U JIEYCHUU T'€HETUYECKUX
3a00JICBaHUI YeJIOBEKA

0.5
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OCHOBHBIC TTOHSTHSI CEJICKIINH.
Jlaboparopnas pabora "M3yueHue copToB

95 N 1 0.5
KyJIBTYPHBIX PACTEHHH U ITOPOJ IOMANIHUX
SKUBOTHBIX
MeToibl CeNeKIIMOHHON paboTHI.

96 Jlaboparopnas pabora "M3yueHne MeToI0B 1
CEJICKIIMU pacTeHHi"
JloCTIDKECHUS CEEKIIMU PaCTeHUH U

97 JKUBOTHBIX. [TpakTHyeckas pabora 1
"[lpuBUBKa pacTeHUH"

98 CoxpaHeHue, H3y4eHUE U HCIIOIb30BaHHE 1 05
TEHETHYECKUX PECYPCOB
BrortexHONOTHS Kak HayKa M OTpacib

99 npousBojcTBa. [IpakTuyeckas pabora 1
"H3y4yeHne 00beKTOB OMOTEXHOJIOTHHU"
OCHOBHBIE HAIIPABJICHUS CHHTETHYCCKUI

100 1
Ouonornu

101 XpOMOCOMHAsI U TeHHAsI HHXKCHEPHUS

102 MenuuuHacKue GUOTEXHOIOTUNA

OBIIEE KOJIMYECTBO YACOB T10 102 135

TIPOI'PAMME
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11 KJIACC
KosmuecTBo yacos DJIeKTPOHHBIE
o ara uppoBsI
JI:;H Tema ypoka Beero Konrtpoabubie | IlpakTnyeckue f3yqemm :)lﬁ[()l:lI;(;Ba:eJleble
padoTsl padoTsl pecypest
1 OBomronuonHas Teopust Y. JlapsuHa 1
2 JIBrKyIue cuibl 3BOJIIOLUHI BUIOB 1o Y. 1
Japsuny
3 Bopw0ba 3a cymecTBoBaHKE, €CTECTBEHHBIH 1
U UCKYCCTBEHHBIH 0TOOD
4 DopMHUpPOBAHNE CHHTETHYECKOW TEOPUU 1
SBOJIOLUH
5 OTanbl 9BOMIOIMOHHOTO MIPOLECCa: 1
MHKPO3BOJIIOLUS 1 MAKPOIBOIIOLHS
6 Tomynsanus — sneMeHTapHas eAUHUIA 1
SBOJIOLUH
3aKOH reHeTHYEeCKOro paBHOBecHs JIx.
7 Xapau, B. BaitnOepra. JlabopatopHast 1 05
paboTa «BpIIBIEHHE H3MEHYUBOCTH y
ocobeit 0THOTO BUAAY
8 DneMeHTapHbIe (PaKTOPBI BOJTIOLUN 1
9 Dddexr ocnoBatens. Ipdexr 1
OyTBUIOYHOTO TOPJIBIIIKA
10 Murparyn. W3omsmuin nomynsiuii: 1
reorpaduueckasi, Onosornyeckas
1 EcrecTBennslit 0T00p — HaNpPaBISIONINI 1

(haxTOp IBONIOIUH
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12

TlonoBoii oT6op

13

14

15

TIpucnoco6IeHHOCTh OPraHU3MOB Kak
pe3ysbTaT MUKPOIBOJIIOIUH.
Jlaboparopnas pabora «M3yuenune
apoMop(}H030B ¥ UIHOAATITAIINN Y
pacTeHHit M JKUBOTHBIX»

Tpumeps! TpucnocoOIeHni Y OpraHu3MOoB:

MopdosIornyeckue, GU3MOIOTHUECKHE,
OMOXUMHYECKHE, TIOBEICHYECKUE,
Jlaboparopnas padora «IIpucrocobneHus
OPraHU3MOB M UX OTHOCHTEIbHAS
11eJ1eCO00Pa3HOCTH»

Buz, ero kpuTepun M CTpyKTypa.
JlaGoparopHast paborta «CpaBHEHHE BUIOB
10 MOP(OIOTHUECKOMY KPHTEPHIO»

0.5

0.5

0.5

16

CrtpykTypa BUIa

17

BupmoobpasoBanue kKak pe3yinbTar
MHKPO3BOJIFOLIIN

18

CBs13b MHKPO3BOJIIOLNHU U SITUAEMUOJIOTUN

19

MaKpOSBOJ'I}OLII/ISI. TlanieonTONMOrNYECKHE
METOAbI U3YUECHUSI SBOJOLINN

20

Enoreorpa(bnqecm/le METOAbI U3YyYECHUS
OBOJIIOIUA

21

OMOPHOJIOTHYECKHE U CPAaBHUTEIIBHO-
MOP(OJIOrHIECKHE METObI H3YUCHHUST
IBOJIIOLHU

22

MounekynspHO-reHeTUYECKHE,
O6HOXUMMYECKHE U MaTeMaTUIeCKHe
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METO/Abl U3YUCHUS 3BOJIIOLIUN

23 OO0Ire 3aKOHOMEPHOCTH 3BOJIFOLIMH
24 AnantuBHas pajuanus. HepaBHOMepHOCTB
TEMIIOB 3BOJIIOLUN
25 HayuHble runoTe3s! IPOUCXOXKISHHS
JKU3HU Ha 3emiie
26 JloHay4HbIE MPE/ICTABICHHUS O 3aPOXKICHUH
JKHU3HH
27 OCHOBHBIE 3TAaIbl HEOPraHUIECKOH
IBOJIIOLHU
28 T'unoTess! 3aposkaeHNs KUHU
Hcropus 3emnu u METob! €€ U3y4CHUSL.
29 JlaGoparopHas pabora «3yuenue u 05
OIHCAaHKE UCKOMAEMBIX OCTATKOB IPEBHHX
OpraHU3MOB»
30 Hauanpnble 3Tamnsl oprann4eckoi
SBOJIOLUU
31 DBOJIOLUS 3yKapHOT
OCHOBHBIE 3Talbl BOJTIOHN
32 pactutensHoro mupa. Ilpaktinyeckas 05
pabora «M3yuenue ocobeHHOCTEH ‘
CTPOCHUS PaCTCHUH Pa3HBIX OTIEIOB»
33 OCHOBHBIE 3Tallbl 3BOIOUU KHBOTHOTO
MHpa
DBOITIONHS KUBOTHBIX. [IpakTHyecKast
34 pabora «M3yuenue ocodeHHOCTEH 0.5
CTPOGHHSI [I03BOHOYHBIX )KMBOTHBIX»
35 PasBurue xxu3nu Ha 3emiie o spam u
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HepHoIaM
36 MaccoBble BRIMUPAHHUS — JKOJIOTHIECKUE 1
KPU3HUCHI TPOILLIOTO
37 CoBpEeMEHHBII 9KOJIOTHYECKHN KPU3HC, ero 1
0COOEHHOCTH
CoBpeMeHHas cCcTeMa OPraHUYECKOTro
38 mupa. OCHOBHBIC CHCTEMaTHYCCKHE 1
TPYIIBI OPraHM3MOB
O00611eHNEe ¥ cCUCTEMATH3AIINs 3HAHU 110
TeMaM "MHKpOIBOIIOLHUS U e
39 pe3yabTathl”, "Makpo3BOIIOIUS U ee 1
pesyabrarsr”/ KonTponsHas paborta mo
Teme "DBosous”
40 AHTpONOJIOTUSI — HayKa O 4YeJ0oBeKe 1
a1 PasButne npencrasieHuii o 1
MPOUCXOKICHUH YEITOBEKa
MecTo 4enoBeka B cucTeMe
opranuyeckoro mupa. JlaboparopHast
42 pabota «/3ydeHne ocoOeHHOCTEH 1 0.5
CTPOCHUSI CKEJIETa YeJIOBEKa, CBSI3aHHBIX C
HPSMOX0KICHHEM»
43 JIBYOKyIIne CuIlbl aHTpOIIOTreHe3a 1
44 CoOOTHOIIICHHE OHOJIOTUYECKUX U 1
COLMANBHBIX ()aKTOPOB B aHTPOTIOTCHE3E
45 OCHOBHBIE CTaJIMU aHTPOIIOreHe3a 1
46 TlaneoreneTnka 1 nageoreHOMHUKA 1
a7 DBOJIIOLMS COBPEMEHHOT'O YeIOBEKa 1
48 Yenoseueckue packl. [IpakTuyeckas 1 0.5
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pabora «M3yueHne IKOJIOTHYECKUX
ajlanTamyii YeJ0BeKa»

MeXIUCHMITHHAPHBIC METOIbI

49 1
AHTPOTIONOTHH

50 3apokJIeHne U pa3BUTHE IKOJIOTUU 1
Mertons! sxonoruu. JlabopaTopHast padoTa

51 «M3yueHne MeToI0B SKOJIOTHYECKUX 1 0.5
HCCIIeI0BAHUI»

59 3HavYeHUe IKOIOTHUSCKUX 3HAHUI JUIs 1
YesloBeKa

53 DKoJ0THYeCKHe (PaKTOPBI 1
Abuotndeckue (axropsl. CBeT Kak

54 aKoJoruyeckuii pakrop. JlaboparopHas 1 05
pabora «BhIsBICHHE TPUCTIOCOOTCHUH '
OpraHU3MOB K BIIUSIHHIO CBETa»
Abuotngeckue daxropsl. Temneparypa
KaK 3KOJOrH4ecKHi (axrop.

55 Jlaboparopnas pabora «BbrsBienue 1 0.5
MIPUCHOCOOICHNH OPraHM3MOB K BIIUSIHHIO
TEMIIepaTyph»
Abuotnyeckue (pakTopsl. BraxxHOCTh Kak

56 sKonoruueckuii akrop. JlabopatopHas 1 05
paboTa «AHaTOMHYECKHE 0COOEHHOCTH '
pacTeHHil N3 pa3HbIX MECT OOUTAHUS»

57 Cpenpl 00UTaHUS! OPraHU3MOB 1

58 Buosoruueckue puTMbl 1

59 JKu3nennsle GOPMBI OPraHU3MOB 1

60 Buortuueckue daxropst 1
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3HayeHre OMOTHYECKUX B3aUMOIEHCTBUI

61 JUIS CYIIECTBOBAHUS OPTaHM3MOB B Cpejie
obuTaHus

62 DKOJOTHYECKHE XapaKTEPUCTUKH
TOMYJISALAK
OCHOBHBIC TOKa3aTEN! MOMYJISIUH:

63 YHCIICHHOCTD, IUIOTHOCTh, BO3pAcTHAs U
MOJIOBAs CTPYKTYpa
OCHOBHBIE ITOKa3aTEN! MOMYJISIUH:

64 POXKIaeMOCTb, IPUPOCT, TEMIT POCTa,
CMEPTHOCTb, MUTPALIUH

65 DKoJOoTHYeCcKast CTPYKTYpa MOIYIISLIAN

66 JluHaMuKa MOMYJISALHUA U e€ PeryIsiius

67 KpuBsie pocTa YUCICHHOCTH TOMYJISIIHH.
KpuBsie BEDKHBaHUS
DKOJIOTHYECKasl HHAIIIA BUA.

68 JlaboparopHas padora «[IpucrocobneHus 0.5
CEeMsIH PACTEHUI K PACCEICHUIO»

69 Bun xak cucrema nomynanuit

70 3aKOHOMEPHOCTH MOBEACHUS ¥ MUTPALUit
JKHBOTHBIX

71 Co0011ecTBO OPraHu3MOB — OHOIICHO3

72 DKocHCTEMa KaK OTKPBITas CHCTEMa

73 KpyroBopor BemecTs u MoTOK SHEPrHH B
IKOCHCTEME

74 OCHOBHBIE TTOKA3aTEIH SKOCHCTEMBI

75 DKOJIOTHYECKHE TTHPAMUIBI
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76 M3MeHeHust cooOIIeCTB — CYKIIECCHH

77 TIpupo/iHBIE 3KOCHCTEMBI. DKOCHCTEMBI
03ep U peK. DKOCHUCTEMBI MOpPeii 1 OKeaHOB

78 TIpupoHbIe 3KOCHCTEMBI. DKOCHCTEMBI
TYHZp, JIECOB, CTEMEH, TyCTHIHb

79 AHTPOTIOT€HHbIE 9KOCUCTEMBbI

80 Ypboskocuctemsl. IIpaktuyeckas pabota 05
«3y4eHne 1 onucaHue ypOOIKOCHCTEMBI» '
3aKOHOMEPHOCTU (POPMUPOBAHUS

81 OCHOBHBIX B3alMO/ICHCTBUI OpPraHU3MOB B
IKOCHCTEMaX
MexaHn3Mbl BO3JEHCTBHS 3aT PSI3HEHUH

82 Pa3HBIX TUIIOB HA CYOOPraHU3MEHHOM,
OpraHU3MEHHOM, MOIYJISIIHOHHOM H
9KOCHCTEMHOM YPOBHSIX

83 Buocdepa — obmennanerapHas 000104Ka
3emiu

84 VYuenue B. 1. Bepnaackoro o 6uocgepe

85 3aKOHOMEPHOCTHU CYIECTBOBAHUS
ouochepst

86 KpyrosopoTs! BemiecTs u
OHOreOXMMHYECKHE IIUKIIBI

87 3oHanbHOCTH OHOChepsl. OCHOBHEIE
OUOMBI CyIIN

88 YcroitunBocTs 6rochepsr

89 DKOJIOTHYECKHE KPU3HUCHI X UX TPHUNHBI

90 BosneiicTBue uenoBeka Ha Ouochepy
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AHTpOTNIOTEHHOE BO3JICHCTBUE HA

o PACTUTENBHBIA U )KUBOTHBIA MUDP !
92 Oxpana pupo bl 1
93 OCHOBHbIE IPUHIIHUIIBI YCTOWYHUBOTO 1
Pa3BUTHS YEIOBEYECTBA U MPUPOIBI
PannoHanpHOE NPHPOAONIONE30BAHUE U
94 COXpaHeHHe OUOJIOTHIECKOr0O 1
pa3HooOpazus 3emin
O000611eHNEe ¥ cCUCTEMATH3AlNs 3HAHU 110
TemMaM "DKOJIOrHs - HayKa O
B3aHMOOTHOILCHUSX OPraHH3MOB JIPYT C
JPYroM ¥ HaTOPraHW3MEHHEIX CHCTEM C
95 okpyxarorieit cpenoit”, "Opranu3Mel U 1
cpena oburanus”, "IKOJIOTHS BUIOB U
nomyysuus’”, " IKOJI0rus COOOLIECTB.
Dkostorunueckue cucremsl', "bruocdepa -
rimobansHas sxocucTema” / KoHtposbHast
pabora o Teme "Dkosorus’
96 PesepBHbIii ypox 1
97 Pe3sepBHEIii ypok 1
98 Pe3sepBHEIii ypok 1
99 Pe3epBHEIii ypok 1
100 Pe3sepBHBIii ypok 1
101 Pe3sepBHbIii ypok 1
102 PesepBHBIit ypox 1
OBIIEE KOJIMYECTBO YACOB T10 102 75

TTPOIT'PAMME
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HNPOBEPAEMBIE HA EI'D 11O BUOJIOI'MA TPEBOBAHMUSA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHON
IHPOI'PAMMBI CPEJHETI'O OBILHIETI'O OBPA3OBAHUA

Kon
NpoBepPsieMoOro
TpeOOBaHUSA

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTaTaM 0CBOEHUSI
OCHOBHO# 00pa3oBaTe/ibHOI NPOrpaMMbl CpeHero o0uero
o0pa3oBaHus

CpopMUpOBaHHOCTh 3HAHMH O MECTE€ W POJM OHOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B hopmupoBaHUN COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTHHBI MUPA, B IO3HAHUH 3aKOHOB MPUPOJIBI U
pEelIeHUHN KU3HEHHO BAKHBIX COIUABHO-ITHYECKUX, YKOHOMUYECKHUX,
9KOJIOTUYECKUX MPOOIIEM YEJIOBEUECTBA, a TAKKE B PEIICHUU BOIIPOCOB
paIrMoOHAIBHOTO IPUPOIOTIONB30BaHMS, B (JOPMHUPOBAHUH IIEHHOCTHOTO
OTHOIIIEHUS K TIPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIAJE€ POCCUMCKUX U

3apyOEKHBIX YIEHBIX — OMOJIOTOB B Pa3BUTHE OMOIOTHHU

Brnanenune cuctemoit 3HaHMA 00 OCHOBHBIX METOJaX HAyYHOTO
MMO3HAHUS, WCIOIB3YEMBbIX B OHMOJIOTHYECKUX HCCIEAOBAHUSIX KUBBIX
O0OBEKTOB M OJKOCHCTEM (OMHMCaHWE, W3MEPEHHE, MPOBEACHUE
HAOJIOICHU); CcIMOCO0aMH BBISIBJICHHS M OIICHKH aHTPOIOTCHHBIX
W3MEHEHUH B IIPUPOJIE.

YMeHHe BBIABUTATh THIOTE3bI, TPOBEPATh MX SKCIEPHUMEHTATHHBIMHU
cpenctBamu, GOpPMYNIHpPYS II€Ib HCCICIOBAaHUS, aHAJTU3UPOBATH
MOJTYYCHHBIC PE3YyIbTaThl U JIEIAaTh BHIBOIBI.

BrisiBieHre 3aBHCHMOCTH  MEXIY HCCIEAyEeMBIMH BEIUYMHAMH,
0OBSICHCHHE TIOJIYUCHHBIX PE3YJbTaTOB U (DOPMYIUPOBAHNE BHIBOJIOB C

HCITIOJIb30BAHMEM HAYYHBIX HOH?ITPII;'I, TCOpI/II\/’I " 3aKOHOB

YMeHue BianeTh CHUCTEMOW OHOJIOTMYECKMX 3HAHUM, KOTOpas
BKJIFOYAET. OCHOBOIIOJIAralOIIMe OWOJIOTMYECKUE TEPMHHBI W TIOHSTHUS
(>Ku3HB, KJIETKA, TKaHb, OPraH, OPTraHW3M, BHJI, TIOMYJSIHMS, KOCUCTEMA,
ouorieHo3, Ouocdepa, METabOIN3M, TOMEOCTa3, KICTOUHBIA WMMYHHTET,
OvocuHTe3 Oeika, OWOMOIUMEPHI, JUCKPETHOCTb, CaMOPETYIIAIIHS,
CaMOBOCIPOM3BEIICHUE, HACJIEICTBEHHOCTE, H3MEHYHMBOCTD,
HHEPrO3aBUCUMOCTD, POCT U PA3BHTHE);

Oouosjoruueckue Teopuu: KkierouHas Teopuss T. IlIBanna, M.
[Ineitnena, P. BupxoBa; KJIOHaJIbHO-CEIEKTUBHOrO MMMyHuTteta II.
Opnux, 1.M. MeunukoBa, XpOMOCOMHAasi TEOPHsSI HACIECICTBEHHOCTH T.
Moprana, 3akoH 3apojpiueBoro cxoacrtsa K. baspa, sBomtonnonHas

teopuss Y. JlapBuHa, CHHTETHYECKass TEOPHUsS DBOJIOLHH, TEOPHS
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aaTpornioreHeza Y. Jlapsuna; Teopus Ouoreonenosza B.H. Cykauépa;
yuenue H.M. BaBuioBa o mieHTpax MHOrooOpa3usi U MPOUCXOKIECHUS
KyIbTypHbIX pacreHudt, yuyenue A.H. CeBepuoBa o0 mnyTix u
HampaBJIeHusX dBoonnH, yaearne B.W. Bepuaackoro — o 6uocdepe);
3aKOHBI (€AMHOOOPAa3usi MOTOMKOB TEPBOTO MOKOJICHHS, PACIICILICHHS
MPU3HAKOB, HE3aBUCHMOTO HacieloBaHMs mnpuszHakoB [. Mennens;
CLICIVICHHOTO HAacJeJ0BaHUsA NPU3HAKOB M HAPYLIEHUS CUEIUICHUS
reHoB T. MopraHa; TOMOJIOTHYECKHX PSAOB B HACJIEACTBEHHOU
m3MenunBoctn H.M. BaBuiioBa; reHetmueckoro paBHoOBecHus JIx.
Xapmu u B. BaiinGepra; 3aponsimeBoro cxonactBa K.  bapa;
ounoreneTnueckuii 3akoH J. ['exkens, ®. Mronepa);

HOPUHIKIBL (YUCTOTHI TAMET, KOMILUIEMEHTAPHOCTH);

npaBuwia (MuauMyma FO. JInOuxa, 9KOJIOTHYECKON MUpaMHIIBI YHCe,
OMOMACCHI U DHEPTHUH);

runiote3sl (koarepBatHoit A.M. OmnapuHa, mepBHYHOrO OyiaboHa JIK.

Xomneiina, mukpochep C. Dokca, pudboszuma T. Uek)

YMeHHe pemiatb IOMCKOBbIE OHOJIOTHYECKHE 3a/ladyd; BBISBIISTDH
MIPUYUHHO-CJICICTBEHHBIE CBA3U MEXITY HCCIIENYEMBIMU
OuosoruueckuMu  O0BEKTaMM, TMpOIeccaMd U SIBJICHUSIMU; JIeaTh
4 BBIBO/IbI M TIPOTHO3bI HA OCHOBAHWH MOJYYE€HHBIX PE3YIbTATOB,;

COCTaBJIATh T€HOTUIIMYECKUE CXEMbl CKPEIIMBAHUA UL PA3HBIX THUIIOB
HACJIEZIOBAaHUS NPU3HAKOB y OPraHM3MOB, COCTAaBJIATH CXEMBI IEpEeHOCA

BCIICCTB U DOHCPIMH B OKOCUCTEMAX (IIGHI/I IIUTaHWs, ITUIIEBBIC cem)

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM W
(GYHKIUSMHU. OpPraHOWJOB, KJIETOK pa3HbIX TKaHEW, opraHamMH |
CUCTEMaMH OpPraHOB Yy pAcCTeHMH, >KUBOTHBIX U YEJOBEKa; MEXIY
sTanamMu OOMEHa BELIECTB; 3TallaMU KJIETOYHOTO LIMKJIA U KU3HEHHBIX
5 LMKJIOB OPTraHU3MOB; TallaMi 3MOPHUOHAIILHOTO Pa3BUTHS; F€HOTUIIOM
u ¢denorunoM, ¢eHoTUIoM U (GaAKTOpaMu Cpeabl OOUTAHMUS;
IpOLECCaMU  JBOJIIOLUY; ABWXKYLUIMMHM CHWJIaMH  AHTPOIIOTEHE3a,
KOMITIOHEHTAMH Pa3IUYHbIX SKOCHUCTEM M MPUCTIOCOONECHUSIMH K HUM

OpraHu3MoB

YMeHue BBIICIATh CYIIECTBEHHBIC IIPU3HAKH

CTPOCHHS BHPYCOB, KJIIETOK IMPOKAPUOT U FYKAPHUOT; OJHOKIECTOYHBIX U
MHOTOKJICTOYHBIX OPTaHM3MOB, BHJIOB, OMOTEOIIEHO30B, YKOCHUCTEM H
Omocdepbl; CTPOEHUS OpPraHOB W CHCTEM OPraHoB PacTEHHUH,

YKUBOTHBIX, YEJIOBEKA; MPOLIECCOB )KU3HEACATEIbHOCTH, MTPOTEKAKOIIUX

B OpraHusmMax paCTeHI/Iﬁ, JKUBOTHBIX M YECJIOBEKA, OMOJIOTHYECKHX
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nporeccoB: oOMeHa BemiecTB  (MeTabonusMm), HHOOPMALMH |
MIpEBpAIICHUsT SHEPTUuH, OpOKEHUs, aBTOTPO(PHOTO M TeTepoTpoPHOTrO
TUTOB mMHTaHus, (OTOCHHTE3a M XEMOCHUHTE3a, MHTO3a, MeHho3a,
raMeToreHe3a, AMOpHUOTEeHe3a, IOCTAMOPUOHAIBHOTO  Pa3BHUTHS,
Pa3sMHOXKCHHSI, HHINBHIyaIbHOTO Pa3BUTHs OpraHu3Ma (OHTOreHe3a),
B3aMMOJICMICTBUSI TE€HOB, TE€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOTO
oTOOpa, CTaOMIM3UPYIOMIETO, JIBIDKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO OTOOpa; aIOMAaTPHUYECKOT0 U  CHMIATPUYECKOTO
BH1000pa30BaHUs; BIHMSHUS ABMKYIIUX CHJI SBOJIONWNA HA TeHOMOH
MIOMYJISAIMK; TPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpele oOWTaHwus,
YepeloOBaHMsI HAIpaBJICHUN SBOJIONHMH;, KPYroBOpPOTa BEIIECTB H

IMOTOKa SHEPIUH B OKOCHUCTEMAX

ChopMupoBaHHOCTh YMEHHS BBIIEIATH CYIIECTBEHHbIE IPHU3HAKU
BHPYCOB, KIETOK TIPOKAPUOT W OYKAPUOT, OJHOKICTOYHBIX |
MHOTOKJICTOYHBIX OpFaHI/ISMOB, BUJOB, 6I/IOFGOHCHO3OB U DKOCUCTEM,
0COOEHHOCTH MPOIIECCOB OOMEHA BEUIECTB U MPEBPAILLEHUS SHEPTUH B
KJIeTKe, (POTOCHHTE3a, TUTACTHYECKOTO0 M JIHEPreTHYECKOTO OOMEHa,
XeMOCHHTE3a, MHUTO3a, MeHo3a, OIUIOAOTBOPCHUS, pPAa3BUTUSA U
Pa3MHOKEHHS, HHANBHIYAIbHOTO Pa3BUTUS OpraHu3Ma (OHTOreHe3a),
O0pBOBI 32 CYIIECTBOBaHUE, ECTECTBEHHOTO 0TOOPA, BUA000pa30BaHNA,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K cpele OOWTaHWs, BIIHSHUS
KOMIIOHEHTOB 3KOCHUCTEM, aHTpOHOFeHHI)IX I/I3MeHeHI/II71 B 3KOCUCTEMaAX
CBOCH MECTHOCTH, KPYrOBOPOTa BEIECTB W NMPEBPAIICHUS YHEPTHH B

ounocdepe

VYmenue HCTIOJIB30BATh COOTBETCTBYIOIIHE apTyMEHTHI,
OMOJIOTUYECKYI0 TEPMHUHOJIOTHIO M CHMBOJIMKY Ul JJOKAa3aTelbCTBA
poacCcTBa OpraHM3MOB PA3HBIX CUCTEMATUUCCKUX prl'[l'[; B3aUMOCBI3HU
8 OpraHuW3MOB W cpenbl OOWTAaHWs; EIWHCTBA YEIOBEYECKHX pac;
HE0OX0IMMOCTH 3/I0pOBOTO 00pa3a *KU3HU, COXpaHEHUS pa3HOOOpa3us
BUJOB M OJOKOCHUCTEM KaK YCIOBHA COCYHICCTBOBAHUA TMPUPOAbBI H

YCJI0BEUCCTBA

YMeHHe KPUTHYECKH OICHHBATh WHGOPMAIUIO OHOJIOTHYECKOTO
COJIEpXKaHUs; WHTEPIPETUPOBATH ITHUYECKHE ACIEKThI COBPEMEHHBIX
HCCIIETOBaHNUH B OHoJIOrHHy, MeIUIIHE, OHMOTEXHOJIOTHH,
paccMaTpuBaTh rJI00aTbHBIC IKOJIOTHYECKHE poOIeMbI
COBPEMEHHOCTH, (OPMHPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO

MMO3HULIUIO




CDGI[Cp’deHil?Ipa()OH’dﬂl’[ porpamMmma

HEPEYEHD 3JIEMEHTOB COAEPKXAHUS, ITPOBEPAEMbBIX HA EI'D
1O BUOJIOTUHN

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

bunonorng xak HayKa. JKuBBIEe cCHCTEMBI T UIX HU3YUYCHUEC

11

CoBpemeHHass OHMOJOTMs — KOMIUJIEKCHasi Hayka. buonoruueckue Haykd H
u3ydaemble UMH MpoOiembl. DyHIaMEHTalIbHbIE, MPUKIAJHbIE U IOHCKOBBIE
Hay4yHbI€ UCCIIEJOBAHUS B OMOJIOTHH.

3HaueHne Owosoru B (POPMUPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccuu, csizanHbie ¢ Ouonorueit. 3HaueHue OMOJIOTUH B
MIPAKTUYECKONH JIeATENIbHOCTH 4YEJIOBEKa: MEAMIIMHE, CEJIbCKOM XO3SIHCTBE,

MIPOMBIIIJIEHHOCTH, OXPaHE MPUPOIBI

1.2

JKuBbie cucTeMbl Kak mpeaMeT u3ydeHusi Onosoruu. CBOWCTBA KUBBIX CHUCTEM:
€MHCTBO XMMHYECKOTO COCTaBa, MHUCKPETHOCTh M IEJIOCTHOCTh, CJIOXHOCTh U
YIOPSAIOYEHHOCTD CTPYKTYPHI, OTKPBITOCTB, caMOOpraHu3aIus,
CaMOBOCIPOM3BEACHUE, PA3IPAXKUMOCTh, IBMEHYMBOCTD, POCT U Pa3BUTHE.

YPpOBHHM OpraHu3alfy >KHUBBIX CHUCTEM. MOJIEKYJSIPHBIN, KJIETOYHBINA, TKAHEBBIH,
OPraHu3MEHHBIH, MOMYJISIIUOHHO-BUAOBOM, YKOCHUCTEMHBIHN
(buoreorieHOTHUECKHH), OMOchepHbiid. [Ipomeccsl, MPOUCXOASAIINE B IKHUBBIX
cuctemax. OCHOBHBIE TpPHU3HAKH >KUBOTO. JKW3HBb Kak ¢opma CyIIeCTBOBAHHS

MaTepHuu

1.3

Meroasl Oumosiormueckol Hayku. HabmromeHue, u3MepeHHE, SKCIEPUMEHT,
cucreMarusanus, MeTaaHanus3. IloHATHE O 3aBUCHMOM W HE3aBUCHUMOU
nepemeHHoM. [lmannpoBanue skcniepumenTa. [loctaHoBKa M MpoBEpKa TUIIOTES.
HyneBas runore3a. Ilonsitue BBIOOpKM U €€ AOCTOBEpHOCTh. Pa3zbpoc B
Oonosornuecknx MaHHbIX. OIIEHKa JOCTOBEPHOCTH TMOJYYCHHBIX PE3YJIbTATOB.
[IprunHBl HCKaXKEHHSI PE3YJIbTATOB AKCHEpUMEHTa. [IoHATHE CTaTUCTUYECKOTO

TECTA

Kierka xak Omoiornueckas cucreMa

2.1

Krnerka — crpykrypHO-(QyHKIIMOHANIbHASA €IUHMIIA XKUBOTO. VCTOpHST OTKpBHITUS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH, M.
[Inetinen, P. Bupxos). OCHOBHBIE MOJIOXKEHUST COBPEMEHHOM KJIETOYHOM TEOPHH.
MeTo bl MONEKYIISIPHOM M KJIIETOYHOM OHMOJIOTUH: MUKPOCKOIHS, XpoMmarorpadus,
anekTpodopes, METOJ MEYEHBIX aTOMOB, g depeHnrnaibHoe

HEeHTpU(YrupoOBaHKE, KyJIbTUBUPOBAHHE KIETOK

2.2

XVUMHYECKUH COCTaB KIIETKH. Makpo-, MUKPO- U YJIbTPaMUKpPOdJIeMEHTHI. Boma u

e€ poJib KaK pacTBOPHUTENS, PEareHTa, y4acThe B CTPYKTYpPUPOBAHMU KIIETKH,
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Terioperyasiuuu. MuHepaiabHble BEIlecTBa KIETKHM, MX OHOJIOTHYECKas pPOJb.
Posib KaTHOHOB ¥ aHMOHOB B KJIETKE.

buonornueckue nonumepbl. benku. AMUHOKHUCIOTHBIH COCTaB  OEJIKOB.
CtpykTypel OenkoBoi MoJekynbl. [lepBuuHasi cTpykTypa Oenka, MEemTHIHAS
CB3b. BTOpuuHas, TpeTuyHas, 4YeTBEpTUYHAs CTPYKTYyphl. JleHaTypauus.
Cpoiicta 6enkoB. Knaccuduxanus 0enxoB. buonornyeckue pyHKInu OENKOB.
VYrneBoasl. MoHocaxapuibl, AMCaxapuibl, OJUrOCaxapuibl U MOJHUCAXAPUIBIL.
O6mmii mmaH cTpoeHus W (PU3UKO-XUMHUUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornyeckue QpyHKIINN yrieBoI0B.

Jluuner.  TuapodunbHO-THApOd0OHBIE cBoMcTBa. Kiaccudukanus munumos.
Tpurnuuepuasl, dhochonunuasl, BOCKH, cTepouasl. buomormdeckue QyHKIUN
munuaoB. OOmMe cBOMCTBa OMOJIOTHUECKUX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTh
K CaM03aMbIKaHUIO, TOJIYIPOHULIAEMOCTb.

HyxneunoBbie xucnotel. JIHK u PHK. Crpoenne HyKJIEHMHOBBIX KHCIOT.
Hyxneotuast. [Ipunmun xkommnementapHoctu. [IpaBuno Yapradda. Ctpykrypa
JHK — nBoitnas criupans. MecronaxoxaeHue u ouosorndeckue ¢pynkmuun JJHK.
Bunet PHK. @yukuuu PHK B knetke.

Crpoenne wmomnekynsl AT®. Makposprudyeckue cBsizu B Moisiekyne ATO.
buonoruueckue pynkuun AT®. BoccraHOBIIEHHBIE TEPEHOCUNKH, UX (YHKIIUHU B
knetke. CexkBenuponanue JJHK.

CtpykTypHast OWONOTHS: OHMOXUMHUYECKHE W OWOPU3NYECKHe WCCIeI0BaHUS

COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpPhl OMOMOJIEKY

2.3

Tunel  KJIETOK: JyKapuoTHdeckass U  Mpokapuotuyeckas. CTpyKTYpHO-
(GyHKIIMOHATbHBIE 00pa30BaHUS KIETKH.

CtpoeHue mpoKapuOTHYECKOW KIeTKH. KieTouHass cTeHka OakTepwii W apxei.
OcoOeHHOCTH CTpPOEHHUs TeTepoTPOPHONH M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapUOT B OUOIIEHO3aX.

CrtpoeHue U (QyHKUMOHUPOBAHME SyKapuOTHUeCKOW kieTku. [lnaszmaruyeckas
mMeMOpana (ruiazmanemma). CTpyKTypa Ia3matudeckoid MemOpansl. TpaHcmopt
BEIIECTB 4epe3 IUIa3MaTHUYeCKyr0 MeMOpaHy: maccuBHBIA  (auddysus,
obsieruénnas nuddys3us), akTUBHBIA (NEPBUYHBIA M BTOPUYHBIA AKTHBHBINA
tpancrnopt). [lomynmponuriaemocts MeMOpaHbl. PaboTa HaTpuil-KaaIHeBOTO
Hacoca. DHAOLMTO3. MUHOLNTO3, (harouuTo3. Dk3omuro3. Kierounas creHka.
CrtpykTypa 1 QyHKIUU KJIETOYHON CTEHKU pacTeHUil, rprOoB.

Huronnazma. I[lurozons. Ilutockener. [IBwkenune uwmroriazMbel. OpraHOWIbI
kineTku. OpHomMeMOpaHHBIE OpPraHOWIbl KIETKU: HHAOIUIa3MaTHuYecKas CeTh
(OI1IC), anmapar ['onbIKH, TU30COMBI, UX CTpOEHHE W (QYHKIIUH. B3amMOCBs3b
OJIHOMEMOpaHHBIX OpPraHOMAOB KJeTKH. CTpoeHHEe TpaHyIspHOTO PETUKYIyMa.

Cunte3 pactBopuMbix OenkoB. CwuHTE3 KIETOYHBIX MemOpaH. [mamkwmit
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(arpaHynsipHBINA) AHIOIUIA3MaTHYeCKUN peTukyiayMm. CekpetopHas (yHKIusS
anmapara [onsmku. TpancmopT BemiecTB B KieTKe. Bakyonw pacTUTEIbHBIX
kiretok. Knerounsrii cok. Typrop.

[TomyaBTOHOMHBIE OPraHOW/IbI KJIETKHA: MUTOXOHIPUH, TUTACTHIBI.

CrpoeHue U (QyHKUMH MHUTOXOHApUN U miactui. [lepBuuHble, BTOpUYHBIE U
CIIOXHBIE  TUIACTUABI  (OTOCHMHTE3UPYIOIMIMX  JYKApHOT.  XJIOPOILIACTHI,
XpOMOILIACTHI, JIEMKOIUIACTHI BBICIIMX PACTECHUH.

HememOpannbsie opranounsl kiaetku CrpoeHHe U (QYHKIUM HeMEMOpaHHBIX
opraHouJioB KieTku. Pubocombl. MukpodunameHnTsl. MpllieuHble  KIETKH.
MuxkpotpyOouku. Kierounslii nentp. CrpoeHue U [BWKEHHE JKT'YTUKOB U
pecaryek. MukpoTpyOouku uToruia3Mel. LleHTpuoss.

Anpo. O6onouka sgpa, XpOMaTHH, KapHOIUIa3Mma, SIPBIIIKH, WX CTPOCHHE U
¢byakuuu. SnepHeiii 6enkoBbiii MaTpukc. IIpocTpaHCTBEHHOE pacHoJIOKEHUE
XpoMocoM B uHTep(dazHoM siape. benku XxpoMaTtuHa — THCTOHBI.

Knerounsie BxmoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK 3YKapHOT

(pacTUTEbHOM, )KUBOTHOM, TPHOHO¥)

2.4

AccuMmIIALMS M JUCCUMIIIALMSA — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB. aBTOTPOGHBIM M TeTepoTpOodHBINA. YuacTue KUCIOpoJa B OOMEHHBIX
mpoueccax. JHepreTudyeckoe oobOecriedyeHne KieTku: mnpeBpaiienue ATO B
oOMeHHBIX Tmpoueccax. DOepMEHTATUBHBIN XapakTep peakuuid KIETOYHOIOo
Merabomm3ma. DEepMEeHTBI, WX CTPOCHHE, CBOMCTBA W MEXaHWU3M JCHCTBUSI.
KodepmenTtsl. OTanuns (epMEHTOB OT HEOPTaHUYECKUX KaTaln3aTopoB. benmku-
aKTUBATOPbl U OENKU-UHTHMOUTOPHI. 3aBUCHMOCTb CKOPOCTH (epMEHTATUBHBIX
peaxkuuii oT pa3aIMyHbIX (GaKTOPOB.

[lepBuuHbIl cHHTE3 oOpraHWyeckWx BemecTB B kierke. dorocunre3. Poab
XJIOpoTuiacToB B mporecce (orocuHTe3a. CBeToBas W TeMHOBas (Hasbl.
[IponyktuBHOCTH (OTOCHHTE3a. BiusHHe pa3nuyHbIX (aKTOPOB Ha CKOPOCTh
dboTocunTe3a. 3HaueHne PoToCUHTE3A.

Xemocunres. PazHooOpas3ue opraHnu3MOB-XEMOCHHTETUKOB: HUTPUPHUIMPYIOIIKE
OakTepuu, *Keae300aKTepuu, cepoOaKTEepHH, BOJOPOIAHBIC OaKTEepHH. 3HAYCHHUE
XEMOCHHTE3a.

AnarpobHble opraHuzMbl. Buaesl Opokenus. [IpoaykTsl OpokeHus U HX
HCIIOJIb30BAaHNE YEJIOBEKOM. AHA’pOOHBIE MMKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUU B BO30YIUTETN OOJIE3HEH.

AspoOHBIE OpraHU3MBI. JTalbl dHEPreTHYECKOro oOMeHa. [loaAroToBUTENBbHBIN
stan. ['uKoan3 — 6ECKUCIOPOHOE PACIIEIIEHHUE TIFOKO3bI.

buonornueckoe OkHCI€HHE, WIH KJIETOYHOE [bIXxaHue. Poib MUTOXOHIpuUW B
mpoleccax OMOJIOTUYECKOTO OKHCJICHHUS. [Muknuueckue peakuuu.

OxucnurensHoe (ochopmmpoBanue. [IpenmymiecTBa a’3pobHOro myTu obdmMeHa
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BELIECTB Mepes aHadpOoOHBIM. D(PPEKTUBHOCTH FIHEPTETUUECKOTO OOMEHA

2.5

Peakuun wmartpuuHoro cuHresa. IIpUHIMN KOMIUIEMEHTapHOCTH B pPeEaKIUsIX
MaTpUYHOTO cUHTe3a. Peanu3anus HacieacTBeHHON nHGopManun. [ eneTnueckuit
Koz, ero cBoicTBa. TpaHckpunuus — maTpuunbii cuHTe3 PHK. IlpuHumms
TPAHCKPUIILIUU: KOMILJIEMEHTAPHOCTh, aHTUMAPAJIENIbHOCTh, aCUMMETPUYHOCTD.
Tpancnsuus u e€ sranbl. Yuactue TpancnopTHbix PHK B OGuocunTesze Oenka.
VYcnoBust Ouocunrteza Oenka. KonumpoBanue amuHokucioT. Poias pubocom B
OouocuHTe3e OenKa.

Opranuzanys reHoMa y IpOKapuoT U 3yKapuoT. Perynsius akTHBHOCTH T€HOB Y
npokapuoT. ['mumoresa onepona (. XKaxo0, XK. Mano). Perymsmuus oOMeHHBIX
MpOLECCOB B KieTke. KiieTouHblil roMeocTas.

Bupycbl — HekneTouHble (GOpMbl KM3HU M OOJMratHele mapasuthl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTeprnodaros.

BupycHbie 3a0oiieBanus 4eioBeKa, KHBOTHBIX, pactenuid. CITNJI, COVID-19,

CconuaJIbHbIC U MCAUITUHCKHEC Hp06HCMBI

2.6

Knerounslif nwmki, ero mnepuoabl u  perymsuus. HWHrepdaza u  MHTO3.
OcobGeHHOCTH TIPOLIECCOB, MpoTekarmux B uHTep(dasze. [loaroroBka KIETKH K
nenenuto. [IpecuHternueckuii  (MOCTMHUTOTHYECKHMH), CHHTCTHYCCKHHA H
MOCTCUHTETUYCCKHI (MPEMUTOTHYESCKUI) MEPUOIbI HHTEP(A3bI.

Marpuunsiii  cunte3 JIHK - permmkanus. Ilpuanunsr perumkanum  JIHK:
KOMIUIEMEHTAPHOCTh, ITOJIYKOHCEPBATHBHBIM CHUHTE3, AHTUNAPATUIEIBHOCTb.
Mexanusm permukanuu JIHK. Xpomocomsbl. Ctpoenue xpomocoM. Tenomeps! u
TeloMepa3a. XPOMOCOMHBIM Ha0Op KIETKH — KapuoTui. JIAIIowaHbld u
rariouHbli  HaOopbl  XpoMocoM. [‘omosiornunbsie xpomocombl. [losoBbie
XpPOMOCOMBI.

[enenne xnetku — muto3. CTaluu MHUTO3a M MPOUCXOIAIINE B HUX MPOLIECCHI.
Tuner mMuto3a. KapnoknHe3 M IMTOKMHE3. buosiormdeckoe 3HaY€HHE MHTO3A.
Perymsiuust MuTOoTHYECKOTO LIMKIIA KIeTKH. [Iporpammupyemas kiietouHas rudoesb
— anomnTo3.

chHKHI/IOHaJ'[I)HaSI T'CHOMHKa

Opranusm Kak OHoJIoruyecKkas cuctema

3.1

OJIHOKJIETOYHEIE, KOJIOHHAJIBHEBIE, MHOTOKJIETOYHBIES OPraHu3MBbI n
MHOTOTKaHEBbIE OPTaHU3MBI.

®dopMbl  pa3sMHOXKEHHS OPraHu3MoOB. Oecrosioe (BKJIIOYash BEreTaTHBHOE) M
mojoBoe. Bwuapl Oecmosoro  pa3MHOXKEHUS: TOYKOBAHWE,  CIIOPYIISIIHS,
(dbparmeHTaIus, KIOHUPOBAHHE.

[TonoBoe pa3zmuosxkenue. [lomoBeie kieTku, wim rametsl. Metios. Ctaaun Menosa.

[ToBenenne xpomocom B meio3ze. KpoccnHrosep. bronornuecknii CMpICi MenHo3a
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1 IOJIOBOTO Iporiecca. Meio3 1 ero MeCTo B )KU3HEHHOM IIMKJIE OPraHU3MOB.
[IpenzapoapiieBoe pas3ButHe. ['amMeroreHe3 y >KMBOTHBIX. [loJOBbBIE >Keie3Bl.
OOpa3oBaHne W pa3BUTHE TOJOBBIX KieTOK. CrmepMaTroreHe3 W OOTCHES.
CrpoeHnue mnoJjoBbIX KieToK. OmIof0TBOpeHHE U HAMOPHUOHATIBHOE pPa3BUTHE
KHUBOTHBIX. CIIOCOOBI OIUIOZJOTBOPEHUS: HapyKHOE, BHyTpeHHee. [lapTeHorenes.
WunuBuayanbHoe pas3ButHe opraHu3MoB (oHtorene3). Craauu sMOpHoreHesa
’KUBOTHBIX (Ha mpuMepe Jsrymku). Jpoonenue. Tunbl npobnenus. OcoOeHHOCTH
APOOJICHUST MJICKOTMTAOMINX. 3apO/IbIINICBbIe JHCTKH (racTpyssius). 3akiaiKa
OpPraHOB M TKaHEH W3 3apOJBIIIEBBIX JIMCTKOB. B3anMHOe BiIMsAHME dacTed
pa3BHBArOIIErocs 3apojpliia (3MOpHOHATbHAS WHAYKIWs). 3akiajka IUIaHa
CTPOEHHUSI >KMBOTHOTO KakK pe3yJbTaT HEepapXWyecKUX B3aHMMOJICHUCTBUI TI'€HOB.
Bnusane Ha SMOpHMOHANBbHOE pa3BUTHE PA3IUYHBIX (PAKTOPOB OKpYyKarOMIEH
Cpeapl.

Poct u pa3zButue xuBoTHbIX. [TocTaMOproHanbHbIN nepuod. [Ipsmoe u Henpsmoe
pazButue. Pa3Butue ¢ meramop@o3oM y OECmO3BOHOYHBIX U IO3BOHOYHBIX
KUBOTHBIX. bHOJOrmueckoe 3HaueHHWE MPSIMOTO U HENPSAMOTO pPAa3BUTHUS, HX
pacrnpocTpaHeHue B mpupoje. Tumbl pocra XUBOTHBIX. (DakTOphl perynsiuuu
pocTta JKMBOTHBIX M 4enoBeka. CTaauu NOCTAIMOPHOHANBHOTO pa3BUTUS Y
KUBOTHBIX U 4yenoBeka. [lepuosipl oHTOreHe3a YenoBeKa.

Pa3smHokenne u pasButue pacrenuil. ['ameropur u crnopodur. Meiio3 B
KU3HEHHOM IMKjie pacreHud. OOpa3oBaHuMe clop B Ipoliecce Meio3a.
I'amerorenes y pacrenuil. OIUIOAOTBOpPEHHWE M pa3BUTHE PACTUTENBHBIX
OpraHu3MoB. J[BOHHOE OIIOJOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3zoBaHue u

pa3BUTHE CEMEHU. MeXaHU3MBbl PETYIIALMN OHTOI€HE3a Y PACTEHNUN U )KUBOTHBIX

3.2

Uctopust craHOBIeHUST W pa3BUTHS TEHETHKH Kak Hayku. (OCHOBHBIE
TEHETUYECKUE TOHATHS W CHUMBOJIBI. [ OMOJIOTMYHBIE XPOMOCOMBI, AJIJIEIbHBIE
TEHbI, AJIbTEPHATUBHBIC MPU3HAKH, TOMHUHAHTHBI M PELUECCHUBHBIA MPU3HAK,
TOMO3UTOTa, TETEPO3UTrOTa, YHCTas JIMHHS, THOPUIBI, TEHOTHMN, (HEHOTHII.
OcCHOBHBIE = METOJIBI ~ TE€HETUKH. THUOPUIOJIOTHYECKUN,  ITUTOJIOTHYECCKHUH,

MOJIEKYJISIPHO-T€HETHYECKU I

3.3

Monorubpuanoe ckpemmBanue. [lepBrrit 3axkoH MeHaens — 3aK0oH eTMHO00pa3ust
ruOpusoB mepBoro mnokosieHus. I[IpaBuno nomuHupoBanusi. BTopoit 3akoH
Mennenss — 3akOH paclIeIUIeHWs MPU3HAKOB. [luTonornueckne OCHOBBI
MOHOTHOPUIHOTO CKpelMBaHus. [ umoTe3a 4uCcTOTHl TaMeT.

AHanmu3upyroliee CcKpemuBaHue. [IpomMexyTouHbId XapakTep HacIeIOBAHUS.
Pacmennenne npu3HakoB IpHU HETIOJIHOM TIOMUHUPOBAHUU.

JurubpunHoe ckpemuBanue. Tpetuil 3akoH MeHzaenss — 3aKOH HE3aBHUCHMOIO

HaCJICa0BaHUA IMPU3HAKOB. HI/ITOHOFI/I‘—ICCKI/IG OCHOBBI }II/IFI/I6pI/II[HOFO




CDGI[Cp’deHil?Ipa()OH’dﬂl’[ porpamMmma

CKpEILIUBAHMS.
CueruieHHoe HacnefoBaHue mpu3HakoB. Pabotel T. Moprana. CueruieHHOE
HACJIEJOBAaHUE TE€HOB, HAPYIICHHWE CIEIJICHUS MEXOy TeHaMH. XPOMOCOMHas
TeOpHUsl HACIEACTBEHHOCTH.

I'enetnka moma. XpoOMOCOMHBIM MEXaHH3M OIPEACNICHHs NO0JIa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbId M TeTeporaMmeTHbI mnoi. ['eHeTnueckas
CTPYKTypa TOJOBBIX XpoMocoM. HaciemoBaHue MNpPU3HAKOB, CIEIMJIEHHBIX C
ITOJIOM.

I'enotun kak nenoctHas cucrema. llnedoTponusi — MHOKECTBEHHOE JEHCTBUE
refa. MHOECTBEHHBIM aiIenu3M. B3anmmojeicTBHE HEalNIENbHBIX TI'€HOB.

KommnemenrapHocts. Onucras. [omumepus

3.4

BsaumopelicTBrie reHOTHNA U cpeibl TpU GopMUpOBaHUU QeHoTuna. Mi3MeHunBOCTb
MpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE IMPU3HAKU. BHUIBI M3MEHUMBOCTH:
HEHACJIeICTBEHHAS U HACJIECICTBEHHASI.

MomudukanonHas ~ U3MeHuUMBOCTh.  Pomb  cpempl B (OpMHPOBaHHUU
Mo MpHUKAMOHHON n3MeHYnBocTH. Hopma peakinn npusHaka. BapuanuoHHslil psj
u BapuaipionHas kpuBas (B. Woranncen). CsoiictBa MOAU(MHUKAIIMOHHOM
M3MEHYHMBOCTH.

I'enHoTunmueckast n3MeHUMBOCTh. CBOICTBA FEHOTUITMUYECKON N3MEHUMBOCTH. Buib
TeHOTUIIMYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTallMOHHAs.

KomOunaTtuBHasT W3MEHYMBOCTH. Meio3 M TIOJIOBOWM TIpoIlecC — OCHOBA
KOMOWMHATUBHOM M3MEHYMBOCTU. Posib KOMOMHATHUBHOM M3MEHUMBOCTH B CO3/IaHUU
TeHETHYECKOro pa3Ho00pa3us B Mpeeax 0JHOTO BUA.

MyranuoHHas H3MEHYMBOCTb. BHIbI MyTalluil: FeHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHbIE W UWHIYLUUPOBAHHBIE MYyTAallMU. SlAepHbIE M LUTOIUIA3MaTUYECKUE
mytanuu. CoMaTnyecKue U NoJoBble MyTaluu. [IprdrHbl BOZHUKHOBEHUS MyTaLUil.
MyrareHbl M WX BJIMSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIlMOHHOTO
nporiecca. 3aKOH TOMOJIOTHYECKUX PSIJIOB B HacieACTBeHHON n3MenunBoctu (H.M.

BaBuiioB). BHesiepHas H3MEHUMBOCTD M HACIIEACTBEHHOCTh

3.5

Kapuotun uyenoBeka. MexayHapoaHas TMporpaMMa HCCIEIOBAaHUS TeHOMaA
YyeloBeka. MeToApl  M3y4eHUsT TEHETUKH  YeNOBEeKAa: T'eHEeaJIOrHYeCKUH,
OJIM3HELIOBBIN, MATOTECHETHYECKHUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-TE€HETHIECKUH. CoBpemMeHHOe ompeIeTICHUE TeHOTHIIA.
MMOJTHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUITMPOBAHKE, B TOM YHUCIIE C MOMOIIBIO
[II1P-amamu3a. HacnencTtBeHHble  3a00jeBaHMS  YelloBeKa. | eHHBlE |
XPOMOCOMHBIE 0oJe3Hn YeJI0BEKa. Bboneznn Cc HACJIECTBEHHON
MPEAPACTIONIOKEHHOCThIO. 3HAUYEHUE MEIUIIMHCKONW T€HETHKU B TPEIOTBPALICHUT

M JICUCHHH I'eHETHUYCSCKUX 3a00JIeBaHmii yestoBeka. CTBOJIOBEIE KIIETKU
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3.6

JloMecTHKaIus U CeleKIus. 3apoKIeHUE CeJISKITMN U ToMecTukanuu. Yuenue H.U.
BaBunoBa o 1eHTpax MPOMCXOXKIEHUS W MHOT000pasusi KyJbTYypHBIX PACTCHUH.
Ponpb cenexnuu B co3gaHuy COPTOB pacTeHHM M TOPOA KUBOTHBIX. CopT, Mopoa,
mTaMM. 3aKOH TOMOJIOTUYECKHX PSOB B HACIEICTBEHHOW w3MeHunmBocTH H.M.
BasusoBa, ero 3naueHue Jj1si CEIEKIIMOHHON pabOTHI.

MeTtonpl  cenekuMOHHOW pabothl. MckyccTBeHHBIH OTOOp: MaccoBbIE U
VHINBUTyJIbHBIN. Dransl KOMOWHAIIMOHHON CEJICKIINH. UcnriTanue
MPOU3BOAUTEEH TO TOTOMCTBY. OTOOp MO TEHOTUITYy C TOMOIIBIO OICHKH
(heHOTHIIa TOTOMCTBA ¥ OTOOP IO TEHOTHUITY ¢ moMoIsto ananu3a JJHK.
HckyccTBeHHBINM MyTareHe3 Kak METOJ CEJIEKITMOHHOM paboThl. PanmuannonHbii u
XUMUYECKANA MYyTareHe3 KaK WCTOYHHK MYTallMid Yy KYyJbTYPHBIX (opM
Oopranu3moB. lcnonb30BaHME TE€HOMHOIO PpPEJAKTUPOBAaHMS U METOJO0B
pexomOunanTHBIX JIHK mi1s momydeHus: ncxomHoro Matepuana ajis CeeKIIHH.
[Tomydenne nommionoB. BHyrpuBMmoBas rubpumusanys. BiIM3KopoacTBEHHOE
CKpeumBaHue, Wi UHOpUauHT. HepoacTBeHHOE CKpelyBaHWe, WM ayTOPWIHHT.
I'ereposuc u ero mpuumnbl. Vcnonp3oBaHue rereposuca B cenekimu. OtnanéHHas
ruOpummsanms. [Ipeomonenue Oecruiommsi MEKBHIOBBIX THOpUIOB. JlocTimkeHus

CEJICKIIUY PACTEHUH U )KMBOTHBIX

3.7

OOBEeKTHI, UCIOJIb3yEMbIE B OMOTEXHOJIOTUH, — KJIETOUHbIE U TKAHEBBIE KYJIBTYPHI,
MUKpPOOPraHMW3Mbl, HMX XapaKTepUCTUKa. TpaguliioHHAas  OHWOTEXHOJIOTHUS:
xjeboneyeHne,  MOJIydeHHUE  KUCIOMOJOYHBIX  MPOJYKTOB,  BHHOJEIHE.
Muxkpobuonornueckuii cuHTe3. OOBEKTHI MHKPOOHMOJOTUYECKUX TEXHOJOTH.
[IpousBoacTtBo  Oenka, aMHUHOKHCIOT M BUTaMHHOB.  VcKyccTBEHHOE
OIUIOIOTBOPEHUE. PEKOHCTpYKIMS SHLEKIETOK W KIOHUPOBAHUE JKUBOTHBIX.
Mertoa TpaHCIIIaHTALMHU SIAEP KIIETOK.

XpOMOCOMHAsi W TeHHasg WHXEHepus. VICKyCCTBEHHBII CHHTE3 TI€Ha U
KoHCTpyupoBanue pekoMOuHaHTHBIX JIHK. JlocTmwkeHus u TEpCIIEKTUBBI
XpOMOCOMHOM W TeHHOW MHXEHepuu. MenuuuHckue OHOTEXHOJOTHH.

HMcnonb30BaHme CTBOJIOBBIX KIETOK

Cucrema 1 MHOrooopasue OpraHn4eckoro Mupa

4.1

buonormueckoe  pasHooOpa3ue  OpPraHU3MOB. CoBpemeHHast cucrema
OpraHWYecKoro Mupa. [IpHHIMIBI KiaccupHUKauu opraHu3MoB. OCHOBHBIC
CUCTEeMAaTHYCCKUE TPYIIIBI OPraHU3MOB.

OCc0OEHHOCTH CTPOCHUS W >KU3HEACATEIBHOCTH OJHOKIETOYHBIX OPTaHU3MOB.
Bbakrepuu, apxen, 0JHOKJIETOYHBIC TPHOBI, OJHOKIIETOYHBIC BOJAOPOCIH, APyrUe
npotrcThl. KosoHuanpHbIe OpraHu3Mbl. JIBIDKEHHE OTHOKICTOYHBIX OPTaHU3MOB:
amMEOOUIHOE, KTYTHKOBOE, PECHHYHOE. 3alIuTa y OJHOKIIETOYHBIX OPraHU3MOB.

PaznpaxuMocTh y OJTHOKJIETOUHBIX OpraHU3MOB. TaKCUCHI
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4.2

MHorokieTouHble pacTeHus. B3anMoCBs3b YacTeld MHOTOKJIETOYHOTO OpraHu3Ma.
TkaHu, opraHbl U CHCTEMBl OPTaHOB MHOTOKJIETOYHOTO opranuszma. Opranusm
Kak eauHoe 1enoe. TkaHu pacTeHuil. THIBI PacTUTENBHBIX TKaHEH:
oOpa3zoBaTenbHas, TMOKPOBHAs, TMPOBOJAIIAS, OCHOBHas, MEXaHUYECKas.

Ocob6enHoctr cTpoeHus, GyHKIIUNA U PACTIONIOKECHHS TKaHEH B OpraHax pacTeHHUI

4.3

BererarnBHble 1 reHEpaTHBHBIE OPraHbl pacTeHU. OyHKIUN OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. J[BUKE€HHE MHOTOKJIETOYHBIX PACTEHHI: TPOTIU3MBI U
Hactuu. [llornomeHne BOABI, YIVIEKUCIOTO Ta3a W MUHEPAIbHBIX BEIIECTB
pactenusmu. [Ipixanue pacrenuid. uddysus razoB uyepe3 MOBEPXHOCTh KIETKH.
TpaHncriopTHble cucTeMbl pacTeHuil. Bboinenenue y pactenuid. 3amura Yy
MHOTOKJIETOUHBIX pacTeHuil. Kyrukyna. CpencTtBa macCUBHOW M XUMHYECKOU
3amuThl. OUTOHLMIBL.

PazgpaxxuMocTe M perynsuus y OpraHusMoB. Paznpa)xmMmocTe M peryinsnus y

MHOTI'OKJIETOYHBIX paCTeHHﬁ. PoctoBrie BCIICCTBA U UX 3HAYCHUC

4.5

MHOTOKJIETOUHBIE  JKMBOTHBIE. B3aMMocCBS3b  YacTeil  MHOTOKJIETOYHOTO
opranusma. TKaHH, OPraHbl U CUCTEMBbI OPraHOB MHOTOKJIETOYHOTO OpraHHU3MaA.
Opraam3m kak enuHoe 1ienoe. ['omeocras. TkaHW KUBOTHBIX U 4Y€JIOBEKa. THITbI
KUBOTHBIX TKaHEW. SIHUTENWalbHasA, COCAMHHUTENIbHAs, MBIIICYHasl, HEpBHAaI.
OcobGenHoctn cTpoeHusi, (YHKIMA M pacloJOKEHUS TKaHEH B OpraHax

JKHUBOTHBIX U YE€JIOBCKA

4.6

OpraHbl ¥ CUCTEMBI OPraHOB JKUBOTHBIX. DYHKIIMU OPraHOB U CHUCTEM OPIaHOB.
Onopa Tena opranu3moB. CkeneTbl OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHblli n BHyTpeHHMH ckeneT. CTpO€HUE M THUIIbI COEAMHEHUS
KOCTEH.

JIB)KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX. IlnTaHme xuBOTHBIX. IluTanume
MMO3BOHOYHBIX KUBOTHBIX. [IpixaHue x«UBOTHbIX. KoxkHOe npixanue. XKabGepHoe u
JIErOYHOE JbIXaHUE.

JIpIxaHWe TO3BOHOYHBIX JKMBOTHBIX. DBOJIOUMOHHOE YCIOXKHEHHE CTPOEHUs
JErKMX MO3BOHOYHBIX JKMBOTHBIX. JlpIXaTellbHAs CHCTEMa 4eloBeKa. MexaHus3m
BEHTWIILMM JIETKUX Yy NOTUL W MJIEKONUTAKOIMUX. TpaHCIOPT BEIIECTB Yy
opraHm3MoB. TpaHCHOPT BelmECTB Yy XMBOTHBIX. KpoBeHOCHas cucremMa U e
opranbl.  KpoBeHOCHass ~ cucremMa  NO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpamieHusl. OBOJIOIMOHHBIE  YCIOXKHEHUSI CTPOEHHUS KPOBEHOCHOU
CUCTEMBI INMO3BOHOYHBIX JKMBOTHBIX. BblIenenue y opranus3MoB. Beigenenue y
KUBOTHBIX. COKpaTuTeNbHbIe Bakyosuu. Opransl BbieneHus. CBs3b NOJOCTH TeNa
C KPOBEHOCHOM M BBIIEIUTEIBHOM CHUCTEMaMu. BplieneHne y IO03BOHOYHBIX
KUBOTHBIX. 3alllUTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [lokpoBBI M HX

IMPON3BOJHBIC.
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Pa3zipaxuMocTh U peryisius y opranu3moB. Pa3apakxuMocTh y 0JJHOKJIETOUHBIX
opranu3MoB. Takcuchl. PazapaxumMocTs W peryiasiuuss y MHOTOKJIETOYHBIX
pactenuii. PocToBbIe BENIECTBA U MX 3HAYEHHUE.

HepBHas cucrema u peduieKTopHasi peryisiiys y MHOTOKJIETOUHBIX >KHBOTHBIX.
Hepshas cucrema u e€ otaenbl. DBOJIIOMUOHHOE YCIOKHEHHE CTPOSHHSI HEPBHOM
CUCTEMBI y )KHUBOTHBIX.

Pa3pabotka anropurmMoB u mporpamm ans 3(pGeKTUBHON (YHKIHOHATBHOU
aHHOTAaLUU T€HOMOB, TPaHCKPUIITOMOB, MIPOTEOMOB, MeTab0JI0MOB

MHKPOOPraHU3MOB, PACTEHHM, )KUBOTHBIX U YEJIOBEKA

OpFaHI/ISM YCJIOBCKA 1 €T0 3J0POBLEE

5.1

OpraHbl ¥ CUCTEMBI OpraHoB yesnoBeka. OTaesbl TOJIOBHOTO MO3Tra MO3BOHOYHBIX
KUBOTHbIX. Pedrnexc u pedrnextopHas xayra. be3ycinoBHble U yCIOBHBIE
pednexcol. ['ymopanbHasi perymsiuuss M SHIOKpPUHHAs CHUCTEMa >KUBOTHBIX U
yenoBeka. JKene3pl SHAOKPUHHONW CUCTEMBI U UX TOPMOHBI. JlefiCTBHE TOPMOHOB.
B3aumocBs3p HEpBHON W SHIAOKPUHHOM cucteMm. ['umnortamamo-runoduszapHas

cuctema. Pediexkc u pedrekropuast ayra. be3ycinoBHbIe U YCIOBHBIE pedieKch

5.2

3amuTa opraHuzMa ot Oosie3Hel. MiMMmyHHas cuctema uenoBeka. Knetounsiit u
TyMOpPAJIbHBIA HMMMYHHUTET. BpoXn€HHBIA, NpHOOpPETEHHBIH CcHenupUIECKUii
uMMmyHuTeT. Teopust  KIOHaJIbHO-celiekTHBHOTO  uMmMyHHuTeta  (I1.Dpnux,
®.M.bepuer, C.ToneraBa). BocmanurenbHble OTBETHI OpPraHU3MOB. Poib

BPOKJIEHHOTO HMMYHUTETA B Pa3BUTHUH CUCTEMHBIX 3a00JI€BaHUN

5.3

KposenocHas cucrema u e€ opranbl. Cep/ie, KpOBEHOCHbIE COCYAbl U KpPOBb.

Kpyru xpoBooOpamenus. Pabora cepaia u e€ perymsius

5.4

Jpixanue genoseka. Juddysus ra3oB yepe3 MOBEPXHOCTh KIETKHU. JlprxarenpHas
cucrema 4YeynoBeka. JlpIxaTenbHass TMOBEPXHOCTh. Perynsiuust  JObIXaHWHs.

JpixaTenbHbIE 00BEMBI

5.5

[MumeBapurenbHas cucremMa denoBeka. OTHenbl MHUIIEBAPUTENBHOTO TPAKTA.
[InmeBapurenbHple  Kene3bl.  BHYTPUIIONIOCTHOE M BHYTPHUKJIETOYHOE

MUIIEBAPEHNE

5.6

[ToxpoBsl M wux mnpousBoaHble. Opransl BbiaeneHus. [louku. CrpoeHue u
¢dbyHKIIMOHUpOBaHUe HeppoHa. DuibTpanus, cekpenus U 00paTHOE BCachlBaHUE

KaK MEeXaHU3MbI pabOThI OpraHoB BelJeneHus. OOpa3oBaHre MOYH Y YEIOBEKa

5.7

JIBI/I)KGHI/I@ yeJIoBeKa. Mblieynas cucrema. CkeleTHbIE MbIIIOBI N HX pa60Ta.

CrtpoeHne u TUIIBI COeIMHEHUS KOCTEH

Teopus sBomonuu. Pazputue xu3Hu Ha 3emiie

6.1

OpomtounonHas  Teopuss Y.  JlapBuna. [Ipennochiiku — BO3HUKHOBEHUS

napsuHu3Ma. JKu3Hb 1 HaydHas nearenbHocTh Y. JlapBuHa.




CDGI[Cp’deHil?Ipa()OH’dﬂl’[ porpamMmma

JIBwkyiue cuibl 3Botoiu BuaoB 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXXEHMSI OpraHM3MOB, HACJEACTBEHHas HW3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHKE, €CTECTBCHHBIN M UCKYCCTBEHHBINH 0TOOD).

Odopmienue cunternueckoit Teopuu 3Bomtonuu (CTD). HelitpanbHast Teopus
sBosorui. CoBpeMEHHasl BOJIIOLMOHHAS OMOJIOrus. 3Ha4eHUE 3BOJIIOLIMOHHOM

Teopuu B GOPMUPOBAHUH €CTECTBEHHO-HAYIHOU KapTUHBI MUpPa

6.2

[Tonynsimust kak »yeMeHTapHasl enuHuIa HBOMIONUH. COBpPEMEHHBIE METOIbI
OLICHKH TE€HETUYECKOTO pa3HOoOOpasusi U CTPYKTYpbl momyiasuuid. M3meHneHue
reHooHaa MOMYISIIMM Kak DJEMEHTapHOE 3BOJIIOLUOHHOE SBJICHHE. 3aKOH
reHernyeckoro pasHoBecus Jlx. Xapau, B. BaitnOepra.

DnemMeHTapHble  (aAKTOpbl  (IBHXKYIIUE CHIIBI) OBOJIONMUA. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeHUMBOCTh. [lpeid reHoB — ciydaiiHble
HEHANpaBJIEHHbIE HW3MEHEHHUs 4YacToT ajulesedl B momyasuusax. Oddext
OCHOBATEJIS. Murpanuu. N3ossanms MM YIS : reorpaduueckas
(mpocTpaHCTBEeHHAs), OnoJoruueckas (pernpoyKTUBHAs).

EctectBennblii  oTOOp — Hampasisoomui  gaktop 3Bosounu.  Dopmbl
€CTECTBEHHOTO  0TOOpa: JABMXKYILUN, CTAaOMJIM3HUPYIOIIUN, pa3pblBAIOIIMI
(mu3pyntuBHbIH). [TooBoit 0T6OD.

[IpucnocobaeHHOCT,  OpPraHU3MOB  Kak  pe3yabTaT  MHUKPOIBOJIIOLIMH.
Bo3nukHOBeHne — mpucnocoOneHuit y  opraHusmoB.  Apomopdo3bl U
uanoanantauuu. [Ipumepsl npucnocoOiaeHuit y opraHu3MoB. OTHOCUTEIBHOCTD
MPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kpurepunm u crpykrypa. BumooOpa3oBaHue Kak —pe3yiabTaT
MUKpO3BOJIIOLMHU. M3omsauus — kitoueBoil ¢aktop BuAooOpazoBanus. Ilytu u
CHOCOOBI BUJI000pa30BaHUs: aJJIONaTpUYECcKOe (reorpaduueckoe),
CHUMIIaTpu4yeckoe  (PKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJHILIOMIH3ALIHS,
rubpuan3zanysi). JJIMTe IbHOCTh SBOIOIIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GopMHUpOBaHUS OMOIOTUYECKOTO pa3HOOOpa3usl.

Ponb »BosOLIMOHHON OnosioTHH B pa3paboTKe HAayYHBIX METOJOB COXpaHEHUs
OropazHooOpa3uss. MUKpPOIBOIIONUS M KOIBOJIIOIHUS IMAPA3UTOB M HX XO35CB.
MexaHnu3mbl pOPMUPOBAHUS YCTONUMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI

C Hel

6.3

Metoapl u3ydyeHus Makpod3Boitouuu. [lameoHTosornyeckue MeTOoAbl H3YyUCHHS
sBosmonuu. [lepexonnbpie Gopmbl 1 PUIIOrEHETHUECKHE PSAAbl OPTraHU3MOB.
buoreorpaduueckue metoasl uzydenus 3oitonun. CpaBHeHHE Quopbl U (hayHbI
MaTepuKOB M OCTpOBOB. broreorpaduueckne obmactu 3emnn. Bunbl-sHaeMuku u
PEJUKTBHI.

OMOpHOJIOTHYECKHE U  CPaBHUTEIBHO-MOPQOJIIOTUYECKHE METOAbl H3YyYEHHS
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ABOJIIONMH. [ €HETHMUECKHEe MEXaHU3MbI JBOJIIOIMM OHTOTEHE3a W TIOSIBICHUS
OBOJIIOLIMOHHBIX ~ HOBINECTB. [ OMOJIOTHYHBIE ¥  AHAJIOTHUYHBIE  OpraHbl.
PyaumenTtapasie  oprambl M aTaBU3MBL.  MOJEKYISIPHO-T€HETHYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKhe  METOAbl  M3YYCHHS  DBOJIIOIUH.
I'omonornunbie reHsl. COBpeMEHHBIE METOABI MOCTPOCHHS (UIOTEHETHISCKUX
JIePEBbHEB.

XPOMOCOMHBIE€ MYTAIIMH U IBOJIIOINS TEHOMOB.

OOmue 3akoHOMepHOCTH (TpaBuiia) 3BOJIOIMH. HeoOpaTHMOCTh 3BOJIIOIHH.

AnantuBHas paauanysa. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOIIUU

6.4

Hayuynple rumoTe3bl NpPOMCXOXKJIEHUS KU3HM Ha 3emiie. AOHoreHes u
nancnepmus. JloHaydHble PEACTABICHUS O 3apPOXKICHUH KU3HU (KpEallmoHU3M).
['unoTe3a MOCTOSIHHOTO CaMO3apOXACHUS JKU3HU U €€ ONPOBEP)KEHHUE OINBbITAMU
®. Pemu, JI. Cnamwranmanum, JI. Tlactepa. IlpouwcxoxaeHue KU3HH U
acTpOoOHOJIOTHSI.

OCHOBHBIEC ATalbl HEOPraHWYECKOW 3BoOIMH. [lmaHeTapHas (reosioruueckas)
IBOIONMS. XHUMHYECKash OJBOJIONMS. AOWOTCHHBIM CHHTE3 OpPraHUYECKUX
BemecTB u3 Heopranmueckux. OmeiTt C. Mumiepa u I'. IOpu. O6pazoBanue
nosmMepoB U3 MoHoMepoB. KoanepBatHas runote3a A.M. Onapuna, rumnoresa
nepsuuHoro OymboHa JIx. XonneiHa, reHerudeckas rumote3a I'. Mémnepa.
Pubosumer (T. Yek) u runore3a «mupa PHK» V. I'mnbepra. ®dopmupoBaHue
MeMOpaH U BO3HUKHOBEHHUE MPOTOKIIETKH.

Uctopust 3emnu u metoapl e€ usydeHus. lckomaemble opraHWYecKHe OCTAaTKH.
['eoxponosiorust u e€ Meronsl. OTHOCHUTENbHAs M a0COIIOTHAs T€OXPOHOJIOTHSL.
["'eoxpoHosornYecKas 1Kaa: 0Hbl, Ipbl, HEPUOIbI, TTOXU.

Hauanensie 3Tanbl oprannydeckoi 3Bosironuu. [losBiIeHNE U ABOJIIONUS MEPBBIX
KJIETOK. OBomonusi Meraboyin3Ma. BO3HMKHOBEHHE TMEPBBIX HKOCHCTEM.
CoBpeMeHHBIE MUKPOOHBIE OMOTIIIEHKH KaK aHAJIOT TIePBHIX Ha 3eMJiie COOOIIECTB.
Crpomaronutsl. [IpokapuoThl U 3yKapUOTHI.

[TpoucxoxkaeHne SykapuoT (CHMOMOTreHe3). DBOJIOIMOHHOE MPOUCXOXKICHHE
BUpycoB. IlpoucxokieHne MHOTOKJIETOUHBIX OpraHu3mMoB. Bo3HuUKHOBeHue
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE JTambl HBOJIONUUA BBICIINX pacTeHUid. OCHOBHBIE apoMopdo3bl
pacreHuid. Beixon pacrenmii Ha cymry. IlosiBleHne CHopoBBIX pacTeHUN U
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIpoucxoxkieHue IBETKOBBIX
pacTeHHil.

OcHOBHBIE DTambl dBOJIONHWH JKUBOTHOTO Mupa. OCHOBHBIE apoMOpPGO3bI
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — NOSIBIEHHE COBPEMEHHBIX
tumnoB. [lepBbie XxopaoBbIie KUBOTHBIE. JKU3Hb B BO/IEe. DBOJIOLMS TO3BOHOYHBIX.

[Tpoucxoxnenne ampubuii u pentwimid. [IporcxoxaeHne MIESKONUTAIOMINUX U




CDGI[Cp’deHil?Ipa()OH’dﬂl’[ porpamMmma

ntui. [IpuHiun kmrodeBoro apomopdosa. OcBoeHHE OECIO3BOHOYHBIMH U
MTO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3BuTue xu3Hu Ha 3emiie Mo 3paM U MepuojaM: apxel, MpoTepo30i, Maneo3oi,
Me3030#1, KaiHO30M. OOmmas xXapakTepUCTHKA KJIUMaTa M TEOJOTHYECKUX
npoueccos. [losBreHue u pacuBeT XapakTepHbIX OPraHU3MOB. YTi1e00pa3oBaHue:
€ro YCJIOBUSI U BIIMSTHUE Ha ra30BbI COCTaB aTMOC(EpHI.

MaccoBble BBIMHUpaHHSI — 3KOJOTHYECKHE KpHU3UChl mpouuioro. Ilpuuunsl u
CIIEJICTBUSI MacCOBBIX BbIMHpaHUil. COBpPEMEHHBIN 3KOJIOTUYECKUI KPHU3HUC, €ro

0COOEHHOCTH

6.5

Paznenst m 3amaum antpomonoruu. Mertoapl aHTpononoruu. CTaHOBIEHHE
MIPEJICTaBICHUM O MPOUCXO0KIeHUH yenoBeka. CoBpeMeHHbIe HayuHbI€ TEOPUH.
CxoacTBO 4yenoBeKa € KUBOTHbIMH. CHCTeMaTHYeCKOE IOJIOKEHUE YesOBEeKa.
CBunerenbcTBa  CXOJACTBA  YeJlOBEKa C  JKMBOTHBIMHM.  CPaBHHUTEIbHO-
MOP(OIOTHIECKHE, IMOPHUOJIOTUYECKHE, (hU3M0JIOTO-OMOXUMHUUYECKHE,
noBeaeHyeckue. OTIuYMs YenoBeKa OT KUBOTHBIX. [IpsIMOX0KIeHEe U KOMILJIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOMN
CUCTEMBI.

JIBwxymue cunbl (akTopsl) aHTpOTOreHe3a: OHOJIOTHYECKHE, COLUAbHBIE.
CooTHolieHne OMOIOrMYECKUX M COLMANBbHBIX (DaKTOPOB B aHTPOIIOT€HESE.
OcCHOBHBIE CTaMH AHTPOTIOT€HE3a. ABCTPAIONUTEKU — ABYHOTHE MPEAKH JIIOIEH.
UYenoBek  yMmenblil, TN€pBble  M3TOTOBIEHUA opyau Tpyaa. Yenosek
MPSMOXOJISAIIMNA M TEPBBIA BBIXOA JIIoAeH 3a mpenensl Adpuxu. YemoBex
reiiienbOeprckuii — oOIMH NpeJoK HEeaHAEePTATbCKOrO YeJOBEKa U YelloBeKa
pasymHoro. YenoBek HeaHIEpPTaIbCKUN Kak BHUJ JIIOJIEA XOJOJHOTO KJIMMAarta.
UenoBek pa3yMHbIA COBPEMEHHOTO THIIA, JIEHUCOBCKHM YEJIOBEK, OCBOCHHE
KOHTHUHEHTOB 3a fpeaenamMmu AQpukH.

DBOJIOLMS COBPEMEHHOIO uesjoBeka. EcTecTBeHHBbIH OTOOpP B HOMYJSALUAX
yenoBeka. MyTallMOHHBIA Tnpouecc U nonuMopdusM. [lomynsiiroHHbIE BOJIHB,
npeiid reHoB, Murpanus U «3(PQPeKT ocHOBATE» B MOMYJSALUIX COBPEMEHHOTO
YeJI0BEKa.

Yenoseueckne pacel. [lonsatme o pace. bompmme pacel: eBporneongHas
(eBpasmiickas), aBcCTpalo-HerpouaHas (dKBaTopHuajbHas), MOHTOJOUIHAS
(a3uaTcko-aMepuKaHcKas). BpeMs W myTH paccelieHHs 4YeJOBeKa IO IUIaHETe.
EnuncTBO  wenoBeueckux pac.  HaydHas  HECOCTOSATENBHOCTH  pacu3Ma.
[TprcniocoOneHHOCTh 4YeslOBEeKa K pPa3sHbIM YCIOBHUSM OKpPY)KAIOIIEH Cpebl.
Bnusinue reorpaduueckoir cpeasl M apelipa reHOoB Ha MOpPQOJOTHIO U

(bU3HMOJIOTHIO YeTIOBeKa

ODKOCUCTEMEBI U MNpUCYMIUEC UM 3aKOHOMEPHOCTHU
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7.1

Pasnenst u 3agaun sxonorun. CBs3b HKOJIOTHUHU C APYTUMU HAyKaMH.
Metoael skonoruu. IloneBele HaOmOAEHUS. ODKCHEPUMEHTHI B OKOJIOTHU:
MPUPOJHBIE H JlabopaTopHble. MoJenMpoBaHHEe B HSKOJOTUH. MOHUTOPHUHT

OKPYXAIOIIEH Cpeibl: TOKATbHBIN, pETHOHAIBHBINA U TJI00ATbHBIN

7.2

DkoJyiormueckre (akTopsl W 3aKOHOMEPHOCTH uX AeucTBus. Knaccuduxarms
IKOJIOTUYECKHX (PAKTOpOB: aOMOTHYECKHE, OWMOTHYECKHE, aHTPOIIOTCHHBIE.
OOmme 3aKOHOMEPHOCTH JEHCTBUSL dKoyornyeckux ¢akropoB. IIpaBuio
muaumyma (K. Ilmopenresns, 0. JIu6ux). TosjepaHTHOCT. DBPHUOHOHTHBIC U
CTEHOOMOHTHBIE OPraHU3MBI.

Abuotnueckue (axktopsl. CBeT Kak 3KoJiornyeckuil gaxrtop. JleficTBue paszHbIX
YY4aCTKOB COJHEYHOTO CIEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHE TPYMIbI
pacTeHMid M >KMBOTHBIX 1O OTHOUIEHHIO K cBeTy. CHUTHajgbHas pojb CBETa.
PoTonepruoan3M.

Temneparypa kak okojgoruyeckuil ¢akrop. JleiictBue TemmepaTypbl Ha
opranu3Msl. [IoMKuI0TEpMHBIE 1 TOMOHOTEPMHBIE OPTraHU3MbI. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocte kak akojoruueckuil  (akrop. IlpucmocoGnenuss pacteHuil K
MoJ/Iep)KaHni0 BOAHOTO Oanmanca. Knaccudukanuys pacTeHH MO OTHOIIEHHIO K
Boje. [IpucnocoOnenus >KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXHUMA.

Cpenpl oOuTaHMS OpPraHU3MOB. BOJIHAs, HA3€MHO-BO3JyIIHAs, IIOYBEHHAs,
riyOMHHas  TMOANOYBEHHAs, BHYTPUOpPraHu3MeHHas. DOU3NKO-XUMHYECKHE
OCOOCHHOCTH cpell OoOuTaHMs OpraHu3moB. llpucrnocoOneHus OpraHusMoB K
KHU3HU B Pa3HbIX Cpe/Iax.

buonoruueckue putmbl. Buemnue u BHyrpeHHre puTMbl. CyTOUHBIE U TOIUYHBIE
putMbl. [IpHCcrocO0IE€HHOCT, OPraHW3MOB K CE30HHBIM H3MEHEHUSIM YCIOBHM
AKHU3HU.

XKuznennrsle Gopmbl opranusmoB. [loHsiTue o xusHeHHOU (opme. JKU3HEHHBIE
(GbopMbI pacTeHuil: AepeBbs, KYCTapHUKH, KYCTapHUYKHU, MHOTOJIETHHE TpPAaBBHI,
onHoJieTHUE TpaBbl. JKu3HeHHble (POPMBI )KUBOTHBIX: TUAPOOUOHTHI, T€OOUOHTHI,
a’poOnoHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a KU3HH.

buotnueckue dakTopel. Buapl OMOTHYECKWX B3aWMOJECWUCTBUI. KOHKYPEHIIWS,
XUIHUYECTBO, cUMOMO3 U ero ¢opmbl. [lapasutusm, koomepauusi, MyTyalu3M,
KOMMEHCaJIU3M (kBapTHUPAHTCTRBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMoOJIecTBHs  (Tommueckue, (opuueckune, (DaOpuyeckue). 3HaUCHHE
OMOTHYECKMX B3aUMOJEWUCTBUN Uil CYIIECTBOBAHUS OPraHW3MOB B Cpele

obutanusd. [IpyHIKIT KOHKYPEHTHOTO UCKIIOUEHUS

7.3

OKOJIOTHYECKHE XapaKTCPUCTUKU TOITYJIAILNHA. HOHYJ'IHHI/ISI KaK Ouoyiornyeckas

cuctemMa. Poib HEOTHOPOAHOCTH Cpeibl, GU3UIECKUX OapbepoB U 0COOEHHOCTEH




CDeJepaanaﬂpa()oq adArnporpamMmma

OHMOJIOTUU BUJIOB B (POPMHUPOBAHUH MPOCTPAHCTBEHHON CTPYKTYpbI MOMYJISIUH.
OcHOBHbBIE TOKa3aTeNMd MOMYJIALUU: YHCIEHHOCTb, IUIOTHOCTb, BO3pacTHas M
MOJIOBAasl  CTPYKTYpPa, POXKAAEMOCTb, MPUPOCT, TEMII POCTa, CMEPTHOCTH,
MUTPALIUSL.

Dkojorudeckas CTpykTypa mnomyiasuuu. OIeHKa YHCIEHHOCTH MOMYJSLHUU.
JlnHaMuKa TOMYJSINUU M €€ peryisauusa. buoTudeckuil MOTEHIHANT MOMYJISILUY.
MopenupoBanne AWMHAMUKM —nonyiasuud. KpuBble pocTa  4YHMCIEHHOCTH
nonyisanuu. Kpusele BbDKMBaHMS. Peryisnus 4HWCIEHHOCTH NOMYJSIUN: POJIb
(GakToOpoB, 3aBUCALIMX M HE 3aBUCAIIMX OT IUIOTHOCTU. OKOJOTUYECKUE
ctpareruu BunoB (r- u K-crparerun).

[TonsiTie 06 »skojormueckod Hume Bujaa. MecrooOutanue. MHoromepHas
Mozenb skonormyeckod Humm k.M. XatumHcoHa. Pa3mepsl skojormyeckomn
Humy. [loTeHnmanbHas U peann3oBaHHas HULIH.

Bun kak cucrema nomynsuumid. Apeanbl BUAOB. BuIbI M HMX KU3HEHHBIE
CTpaTerud.  3aKOHOMEPHOCTH  TOBEIEHUS W  MHIpaluil  >KMBOTHBIX.

brnomornueckme naBa3zuu JYyXXECPOOHBIX BUI0B

7.4

CooOmiectBa opranu3moB. buorneHo3 u ero crpykrypa. CBsizu Mexay
OpraHu3MamMu B OHOIEHO3e. DKOCHCTeMa Kak OTKpbiTas cucrema (A.JDx.
Tencnu). OyHKIMOHATBHBIC OJOKH OPraHU3MOB B JKOCHCTEME. MPOIYIEHTHI,
KOHCYMEHTHBI, penyueHTbl. Tpodudeckue ypoBHH. Tpoduueckue Henu U CeTu.
Abuotnueckue 650ku skocucteM. [louBbl W Wbl B 3kocuctemax. Kpyrosopor
BEIIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHBIE MMOKa3aTean IKOocHCTeMbl. buomacca u mpoayKuus. DKOJIOTHYECKUE
MMpaMU/Ibl Yucell, 0MOMacChl U SHEPTHH.

HanpanenHble 3akOHOMEpHBIE CMEHBI COOOIIeCTB — cykueccuu. [lepBuunbie u
BTOPUYHBIE CYKLIECCMM M MX MPUYUHBL. AHTpPOIOTEHHbIE BO3JCHCTBUS Ha
cykueccun. KimimakcHoe coobuiectBo. buopaznoobpasue u nojaHoTa Kpyropopora
BEIIECTB — OCHOBA YCTONYMBOCTU COOOIIECTB.

[IpuponHble HKOCHUCTEMBI. AHTPOIIOTEHHBIE SKOCHCTEMBI. ATPOIKOCHCTEMA.
ArporieHos. Paznuuus Mexx1y aHTpONIOT€HHBIMU U IPUPOIHBIMU SKOCUCTEMaMH.
VYpboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOo3kocucteM. ['opojckas diopa u
¢ayna. CuHaHTponu3anus ropoJckoil paynsl. buonornueckoe u xo3siiicCTBEHHOE
3HAYEHHE arpo’KOCHCTEM U YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B 3KOCHCTEMaX.

IlepeHoc 3Heprum M BEMIECTB MEXKY CMEXHBIMU SKOCHCTEMAaMH. Y CTOMYHMBOCTH
OpraHU3MOB, TONYJISIUNA M DKOCHUCTEM B YCIOBHUSIX €CTECTBEHHBIX U

AHTPOIIOTEHHBIX BO3JECHCTBUI

7.5

buocdepa — oOmemnanerapHas oOojouka 3emid, TA€ CYIIECTBYET WIH
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cymiecTBoBasia Jku3Hb. Yuenue B.M. Bepnaackoro o Ouocdepe. Obnactu
o6uocoepsl u e€ coctas. JKrpoe BemecTBo 6uocepsl U ero PyHKIUH.
3aKkoHOMEpHOCTH cyulecTBoBaHusl Ouochepsl. OcobeHHOCTH OHOchepsl Kak
mI00anbHOM  JKOCHCTeMBI.  J/luHammueckoe  paBHOBecue B Ouocdepe.
KpyroBopoTsl BeliecTB ¥ OHOr€OXHMHUYECKHE MHKIBI (yriepojaa, a3ora).
PurmuanOCTE siBeHmit B Ouocdepe.

3oHanpHOCTh Ouocdepsl. [lonsTue o 6mome. OCHOBHbIE OMOMBI CYILIU: TYHAPA,
XBOWHBIC JIeca, CMEIIaHHBbIE W IIMPOKOJMCTBEHHBIC Ji€ca, CTENH, CaBaHHBI,
MyCTHIHU, TPONMHWYECKHE Jieca, BBICOKOTOPhS. Kimmar, pacTHUTEIbHBIH |
KUBOTHBIA MHp OMOMOB CYIITH.

CtpykTypa n (YHKIHS KHUBBIX CHCTEM, OIIEHKAa MX PECypCHOTO MOTEHIMala W

ounochepHbIx QyHKUINN

7.6

DKoJoru4ecKkre KpU3uchl U UX NpuuuHbl. Bo3aelicTBue yenoBeka Ha 6Guocdepy.
3arpsi3HEeHHEe BO3AYIIHOU cpeapl. OxXpaHa Bo3ayxa. 3arpsi3sHEHUE BOAHOU CPEIb.
Oxpana BoAHBIX pecypcoB. Paspymenue nouBsl. OxpaHa MOYBEHHBIX PECYpPCOB.
N3menenne kimmara.

AHTpPONOreHHOE BO3/IEHCTBUE HA PACTUTENbHBIM M JKUBOTHBIM Mup. OxpaHa
PacTUTENBLHOTO U >KUBOTHOrO Mupa. OCHOBHBIE MPHUHIUIBI OXpPaHbl MPHUPOIBI.
Kpacubie kuuru. Ocobo oxpansembie mpupomaabie Tepputopun (OOIIT).
Bboranuueckue capl U 300J0THYECKHE TAPKU.

OCHOBHbIE MPHUHIMIIBI YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA U IPHUPOJBI.
PanvonanbHoe  mpUpPONONOIB30BAHME W COXpaHEHHE  OMOJIOrMYECKOIo

pazHooOpa3us 3emin
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