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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma o yue6HOMY mpeamety «buosnorusi. ba3oBeiii YpOBEeHb» MJIs
10-11 kmaccoB pa3paboTaHa B COOTBETCTBUH C:

-OenepanbHbiM 3aKk0HOM OT 29.12.2012 Ne273-d3 «OO6 obpa3oBaHuu B
Poccuiickoii deneparymn» (B 1eHCTBYIOIICH peIaKIIH)

-®I'OC cpennero obmiero oOpa3oBanus (mpruka3 MUHIPOCBEIICHHUS
Poccun ot 17.05.2012 Ne413, B AeiicTByIOLICH peaakiinm);

-OenepanbHoOil  00pa3oBaTeNbHONM  MpOrpaMMOM  CpeaHero  oOIero
obpazoBanus (mpuka3 Munnpocsemienus Poccun ot 18.05.2023 Ne371, B
JACUCTBYIOIICH peNaKinu), BKIOYas QenepalbHyo padouyro Mporpammy Io
npeaMery «buonorus. bazoBelil ypoBeHbY;

-ITonoxennem o paboueii mporpamme MBOY Jluneit Ne28 (nmoxanbHbIi
aKT);

- ¢ yuétoM (enepanbHOi pabouelt mporpaMMbl BocriuTanust u KoHmeniuu
npenojaaBaHus yueOHoro npeamera «buonorus».

[Ipu pa3zpaboTke mporpaMMbl MO OMOJOTHH TEOPETUYECKYIO OCHOBY IS
OTpeJIeNIeHHs] TMOAXOAOB K (OPMUPOBAHUIO COJEpKaHUS Y4YEeOHOro IpeaMeTa
«buonorus» cocraBwin: KoHuenrtyaiapHele TnonoxkeHus OIOC COO o
B3aMMOOOYCIIOBICHHOCTH II€JIeH, colep:KaHus, pe3yJbTaToB OO0ydYeHUus U

TpeOOBaHUN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TOJIOKEHUS 00 OOITUX IEIAX U
MPUHIIAINAX, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMbl CPEIHETO
obmero o6OpasoBanuss B Poccuiickoii dDexpeparuu, a TakkKe IOJOXKEHUS O
cnenuduke 6MoJIOruy, e€ 3HAYCHUU B TTIO3HAHUU JKUBOUM MPUPOABI U 00ECIICUCHUN
CYLIECTBOBAaHUS 4YeloBeYecKoro obimiectBa. COriacHO Ha3BaHHBIM MOJIOKEHUSM,
ornpeieNieHbl OCHOBHBIE () YHKIIMU IIPOrpaMMBbI 110 OHMOJIOTHU U €€ CTPYKTYpA.

[Iporpamma 1o Owuonoruu Ja€T NpeacTaBieHue O Iensx, 00 oOuei
CTpaTeruy OOYy4YeHMs, BOCHUTAHUS W PA3BUTUA OOYYAIOIIMXCS CpEICTBAMU

yueOHOro mpeamera «buosOrHs», OmNpeaenser o00sS3aTeNbHOe MPEeIMETHOE
collep)KaHHe, €ro CTPYKTypy, pacopeieiieHue Mo paszienaM ¢ TeMaM,
PEKOMEHYEMYIO MOCJIEIOBATEIBbHOCTh M3YUYCHHSI YYEOHOro mMaTepuaia ¢ y4éTom
MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBS3€M, JOTHKHM 0Opa3oBaTEILHOIO
npoliecca, BO3PACTHBIX 0COOEHHOCTEH 00y4arommnXCs.

B nporpamMe 1m0 OHONOrMM TaKXke YYUTBIBAIOTCS TpeOOBaHUA K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEIMETHBIM pe3yjbTaTaM
oOyyeHuss B (OPMUPOBAHUM OCHOBHBIX BHJOB YueOHO-TIO3HABATEILHOM
JeSTeNbHOCTH/Y4eOHbIX JEMCTBUI 00yYalolMXCsl IO OCBOCHHUIO COJIEp>KaHMs
OMOJIOTHYECKOTO 0O0pPa30BaHUS.

B mporpamme o ouosorun (10-11 kmaccel, 0a30BbIH YPOBEHB) peaii30BaH
MPUHIIAI TIPEEMCTBEHHOCTH B HW3YYEHUM OHWOJOTWH, Onarojapss 4yemy B HeW
MPOCMATPUBACTCS] HAMPABJICHHOCTh HAa pa3BUTHE 3HAHUM, CBSA3AHHBIX C



bopMHpOBAaHMEM  €CTECTBCHHO-HAyYHOTO  MHUPOBO33PCHMS, IIEHHOCTHBIX
OpHEHTAIIUH JINYHOCTH, SKOJOTHYCCKOTO MBIIUICHUS, MPEJACTABICHUH O 3JJ0POBOM
oOpa3e XM3HM M OEpEKHBIM OTHOIICHHUEM K OKPY)KAIOIICH NPHPOIHOU cpeje.
[ToaTOMy Hapsiy ¢ M3ydeHHEeM OOIICOMOJIOTUYECKUX TEOPHH, a TakKe 3HaAHUH O
CTPOEHUH JKUBBIX CHCTEM Pa3HOTO PaHTa M CYIIHOCTH OCHOBHBIX IMPOTEKAIONIUX B
HUX TIPOIIECCOB B MPOTrpaMMe IO OHOJIOTHH YAEJICHO BHHUMaHHE HCIIOh30BAHUIO
TIOJIYYCHHBIX 3HAHUH B TTOBCEAHEBHOMN JKU3HM ISl PEIICHUS MPUKIATHBIX 3a/1a4, B
TOM 4YHCJIe. TMPO(HUIAKTHKN HACICACTBEHHBIX 3a00JICBAaHUNA YEJIOBEKA, MEIHKO-
TCHETHYECKOTO KOHCYJIBTHPOBAHUA, 000CHOBaHUS HKOJIOTHYCCKH
[eJIeCO00Pa3HOro0 TIOBEJICHUST B OKpYXKAWOIIEH NPUPOTHOW Cpene, aHaam3a
BIIUSHUS XO3SHUCTBEHHOHN JESITEIHHOCTH YEJIOBEKAa HAa COCTOSHHE MPUPOIHBIX M
HCKYCCTBEHHBIX 9KOCHCTEM. Y CHIICHHEC BHUMAaHHUS K NMPUKJIATHOW HAPABICHHOCTH
y4eOHOro npeameTa «BHOIOTHs» MPOJAMKTOBAHO HEOOXOAMMOCTHIO OOCCIICUCHHSI
YCIIOBUM JIJIS PEIICHUS OJHOW W3 aKTyaJdbHBIX 3aJ1ad IKOJIBLHOTO OHOJIOTHYECKOTO
oOpa3oBaHHs, KOTOpas TmpeAdmnoiaraeT ¢GOpMUpOBaHHE y  OOydYarOIIUXCS
CIIOCOOHOCTH aJlaliTUPOBAThCA K M3MEHCHHSIM JIUHAMUYHO Pa3BUBAIOMIETOCS
COBPEMEHHOT'0 MHpA.

buosnorus Ha ypoBHE cCpeaHero ooOImero oOpa3oBaHHS 3aHUMAaeT BaKHOEC
Mecto. OHa obOecneunBaer (GOpPMUPOBAHUE Y OOYYAIOUIMXCS MPEICTABICHUN O
HAyYHOH KapTHUHE MHpA, PAcIIUpseT W 0000IIaeT 3HAHUSA O XUBOH mpupone, e
OTJIMYUTENIBHBIX TPU3HAKaX — YPOBHEBOW OPTraHM3aIllMd M JBOJIIOIUH, CO3MaET
yCIIOBUS  JUISA.  TIO3HAHWS  3aKOHOB  JKMBOW  NPHUPOABI,  (OPMUPOBAHHS
(GYHKIIMOHAIBHOW TPAaMOTHOCTH, HABBIKOB 3J0pPOBOTO M 0O€30MacHoOro oobpasa
’KU3HHU, KOJOTHYECKOT'O MBIIIICHHUS, IICHHOCTHOTO OTHOIICHUS K KHBOW TIPHPOJIC
1 YEIIOBEKY.

Bosbiioe 3HaueHHe OMOJIOTHS UMEET TaK)Ke JIJISl PEIICHHS BOCITUTATCIIBHBIX H
pa3BUBAOIIMX  3a7a4  CpeaHEero  oOmero  oOpa3oBaHUWs,  COIMAIN3AINU
oOy4arormuxcs. M3ydenune Ovojaornuu oOecredrBaeT YCIOBHUS I (hOPMHPOBAHHMS
WHTEJUICKTYaIbHBIX, KOMMYHHKAIMOHHBIX W HH(POPMAIMOHHBIX  HABBIKOB,
ACTETUYECKOW KYJIBTYPBI, CIIOCOOCTBYET HMHTETPAIlMM OWOJIOTHYCCKUX 3HAHUH C
MIPEICTABIICHUSMH U3 JIPYTUX YUCOHBIX MPEIMETOB, B YACTHOCTH, (PH3UKH, XUMHUHU
u reorpaduu. Ha3BaHHBIC TIOJOKEHHSI O TMPEAHA3HAYCHUH YYEOHOrO TMpeaMeTa
«buomorus» COCTaBWJIM OCHOBY JJIsi ONpEICICHUS IIOJAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHUIO €r0 COJACpXKaHUsS, TMPEACTaBICHHOrO B TIIPOrpaMme II0
OMOJIOTHH.

Ot6op coxmepxkaHusi ydeOHOro mpenMera «buosorus» Ha 0a30BOM YPOBHE
OCYIIECTBIEH C TO3HMIMHA KyJIbTypocOOOpa3HOTO TOIXOAa, B COOTBETCTBUH C
KOTOPhIM O00yYaroIuecs IOJKHBI OCBOUTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHUs OOMICH KyJIbTYphI, ONPEACIAIONINE aJeKBAaTHOE IIOBEICHHE



YeJIoBeKa B OKPY’KAIOIIEH MPUPOIHON cpejie, BOCTpeOOBAaHHBIE B MOBCEIHEBHOU
KU3HU W TPAKTUYECKOU nesaTenbHOCTH. Oco00oe MeCTO B ATOM CHUCTEME 3HAHUHN
3aHUMAIOT AJIEMEHTHI COJIEPKaHUs, KOTOPBIE CIy>KaT OCHOBOU JjIsi (pOpMHUPOBAHUS
MPEJCTaBJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTUHE MHpa U
IIEHHOCTHBIX  OpPUEHTAlUsIX  JUYHOCTH,  CIHOCOOCTBYIOIIMX  T'yMaHHU3aIluU
OMOJIOTHYECKOTO 00pa30BaHMUS.

CTpyKTypuUpOBaHHE COJIEpKaHMs Y4eOHOTrO Marepuajia B MporpamMme Io
OMOJIOTMM OCYIIECTBIECHO ¢ Y4Y€TOM MPHUOPUTETHOTO 3HAYECHUS 3HAHHK 00
OTJIMYUTEIbHBIX OCOOCHHOCTSX KUBOW MPUPOJIbI, O €€ YPOBHEBON OpraHU3alluu U
ABOJIIONMH. B COOTBETCTBUU C ATUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJICHBI CIECYIONIUE COAEPKATEIbHbIE TUHUM: «bHOJIOTUs KaK Hayka. MeTomsl
Hay4YHOTO mo3HaHus», «Kierka kak Ouonoruueckas cucrema», «OpraHusMm Kak
ouosorndeckas cucrema», «Cucrema W MHOrooOpasue OpPraHMYECKOro MHUpa»,
«IBOJIIOLIUS YKUBOU MIPUPOIBI», K IKOCUCTEMBI U MIPUCYIIIUE UM 3aKOHOMEPHOCTH».

lenps um3ydyenus ydeOHoro mnpeamera «buosnorus» Ha 0a30BOM YpPOBHE —
OBJlaJicHUE  OOYYalOIMMHCS  3HAHUSMH O  CTPYKTYPHO-(YHKIIMOHAIBHOMN
OpraHu3allid >KUBBIX CHCTEM pa3HOro paHra ©W TMPUOOpETeHUE YMEHHI
WCIIOJIb30BaTh ATHU 3HAHUS IS TPAMOTHBIX JEHCTBUH B OTHOIICHUM OOBEKTOB
YKUBOU TIPUPOJIBI U PEIICHUS PA3JIMUHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorusi» Ha 6a30BoM
ypOBHE 00ECIeUnBACTCS PEUICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMHUCS CUCTEMBI 3HAHUUA O OHOJIOTHYECKHX TEOPHSX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBuiIax, CIyXalluX OCHOBOU
uist (OPMUPOBAHUS TPECTABICHUN O €CTECTBEHHO-HAyYHON KapTUHE MHUpa, O
MEeTOJlaX HAy4YHOIr'0 TMO3HAHMS, CTPOCHHH, MHOT000pa3uu U OCOOCHHOCTSAX >KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpPTaHU3aIUH, BBIIAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
HUCCIIENOBAHUAX B OMOJIOTHH,

dbopmupoBanrue y oOydarIMXCsl TMO3HABATEIbHBIX, HHTEIUICKTYyaJIbHBIX WU
TBOPYECKUX CIOCOOHOCTENW B MpoOIlECCe aHalu3a JAaHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTMM HAy4YHBIX B3TJISJIOB, MJIEH M TOAXOJOB K H3YUYCHHIO YKUBBIX CHUCTEM
Pa3HOTO YPOBHSI OpTraHU3AI1H;

CTAQHOBJIEHWE Yy OOydYawIuxcs oOmel KyJabTypbl, (QYHKIIMOHATBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUU OOBSICHATH U OIEHUBATH SIBICHUS OKPYXKAIOIIETO
MUpa KWUBOW MPUPOABl HA OCHOBAHMM 3HAHUN M OMbBITA, IMOJYYCHHBIX MpHU
W3y4eHUU OUOJIOTHH;

dbopmMupoBaHrue y OOyYalOIIMXCS YMEHUH WUIIOCTPUPOBATH 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKON JESITEIHHOCTH YEJIOBEKAa, pPa3BUTUU
COBPEMEHHBIX MEUITMHCKUX TEXHOJIOTUH U arpoOHOTEXHOJIOTHH;



BOCIIUTaHUE YOCKIEHHOCTH B BO3MOXXHOCTH ITO3HAHMS UYCJIOBEKOM >KHBOM
MIPUPOIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEH, COOTIOICHUS STUICCKUX
HOPM IIPH TIPOBEICHUN OMOJIOTHYECKUX UCCIICOBaHUM;

OCO3HAHHWE IICHHOCTH OHWOJIOTMYECKUX 3HAHWUW JUIS TIOBBINICHUS YPOBHS
HKOJIOTHYECKOH KYJIBTYPHI, JUIsI POPMUPOBAHUS HAYYHOTO MUPOBO33PCHUS;

MIPUMEHEHUE TPUOOPETEHHBIX 3HAHUH U YMEHUH B TIOBCETHCBHOM JKM3HU IS
OIICHKH TIOCJICJICTBHIA CBOCH JESITEIILHOCTH M0 OTHOIICHHUIO K OKPYIKaloIel cpeje,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHUE U COONIIOIEHHE Mep NPOPUIAKTUKH
3a00JIeBaHM.

B cucteme cpemnero o6miero oopazoBaHus ydeOHBIN mpeamMer «buomorns»,
M3y4aeMbIii Ha 0230BOM ypOBHE, SBIISICTCS 0053aTEIbHBIM YICOHBIM MTPEIMETOM.

JJist m3ydeHust OMOJIOTHH Ha 0a30BOM YPOBHE CPEJIHET0 00IIero o0pa3oBaHMsI
orBogutcs 68 ywacos: B 10 xmacce — 34 yaca (1 yac B Hegemo), B 11 kmacce — 34
yaca (1 yac B HezeJio).



COIEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. BuoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJOTUU C OOIIECTBEHHBIMHU, TEXHUUYECKUMU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduer, ITUKOM, 3CTETUKON U MpPaBOM.
Ponb Ouonorum B GOpMHUPOBAHUUM COBPEMEHHOM HayyHOM KapTHHBI MHUpA.
Cucrema OHMOJIOTMYECKUX HAYK.

Metobl IO3HAHUS KUBON pUPObl (HAOIOIEHUE, SKCIIEPUMEHT, OITMCAHHUE,
U3MepeHue, KilaccupuKkalus, MOJEeIUpOBaHUe, CTaTHCTHYecKas 00paboTka
JTAHHBIX).

JleMoHcTpanum:

IToptpetsr: Y. Hapsun, I'. Menaens, H. K. Konbuos, [{x. Yorcon u ®@. Kpuk.

Tabmuue! u cxembl: «MeToAbl MO3HAHUS KUBOU TPUPOIBI».

JlaGopaTopHble M NpaKTHYecKue padoThbl:

[Ipaktuueckass pabora Ne 1. «lcmonp3oBaHHe pazIUYHBIX METOJIOB MpPH
U3Y4YeHUH OUOJIOTMYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl M UX OPraHU3aLHA.

JXuBble cucTeMbl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus Ouonoruu. OTianuue
KUBBIX CUCTEM OT HEOPTaHUYECKON IPUPOIBI.

CaolicTBa OMocuCTEM U UX pazHooOpasue. YPOBHU OpraHu3alli OMOCUCTEM !
MOJIEKYJISIPDHBIM, KIJIETOYHBIM, TKAHEBbIM, OpPraHW3MEHHBIN, MOMYJISALIHUOHHO-
BUJIOBOM, YKOCUCTEMHBIH (OMOTeoIeHOTHYCCKHT), OnochepHbI.

JleMoHcTpa UM

Tabnuuel u cxembl: «OCHOBHBIE NMPU3HAKU KU3HUY», «YPOBHU OpraHU3AINU
KUBOU ITPUPOJIBI».

O6opynoBanue: Mojiesb Mojekyisl JJHK.

Tema 3. XumMHu4eckuii cCOCTAB U CTPOEHHE KJIETKH.

XUMHUYECKHM COCTaB KIETKH. XHMHUYECKHE BJIEMEHTHI: MaKpPO3JIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/la 1 MUHEpabHbIE BELIECTBA.

@OyHKIUM BOABI M MHUHEPAIbHBIX BEMIECTB B KieTke. llomnepxkaHue
OCMOTHYECKOTO OanaHca.

benku. CoctaB U cTpoeHure O€IKOB. AMUHOKHCIOTHI — MOHOMEPHI OENKOB.
He3ameHnMble U 3aMEHHMbIE aMUHOKHCIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHHU
CTPYKTYpbl ~OCIKOBOW MOJICKYJbl (NEpBUYHAS, BTOpPHYHAs, TpPETHYHAS U
YEeTBEPTUYHAS CTPYKTypa). XHMHYECKHE CBoOicTBa OenkoB. buonornyeckue
(byHKIMU OEJIKOB.



®epmeHTsl — Ouosormueckue Kartanuzatopbl. CtpoeHue (QepmMmeHra:
aKTUBHBIA 1LIEHTp, cyOcTpartHas crneunupuyHoctb. Kodepmentsl. Buramussbl.
OTnuunst GepMEHTOB OT HEOPTAHMUECKUX KaTaIU3aTOPOB.

VriaeBoapl:  MoHocaxapuabl  (IWIFOKO3a, pubo3a W JIe30KCUpr003a),
aucaxapunabl  (caxapo3a, J1aKTO3a) W MoJiMcaxapuibl (Kpaxmani, TJIHKOTCH,
1eJUTF0JI03a). brosornueckue GyHKINU YTIIEBOIOB.

Jlunuasl:  Tpurnuuepunsl, Qochomunuasl, crepouasl. ['HapoduIbHO-
ruapodoOHble  cBoiicTBa. buonormdeckue ¢yHkuun aunuaoB. CpaBHEHUE
YIJIEBOOB, OCIKOB U JIMITHUJIOB KAK UCTOYHUKOB HEPIHH.

HyxnennoBsie kucnorsl: [JHK wu PHK. Hykneotuasl — MoOHOMEpHI
HyKIeMHOBBIX KUCIOT. Ctpoenne u ¢pynkiuu JHK. Ctpoenue u ¢pynkiuun PHK.
Bunet PHK. AT®: ctpoenue u QpyHKIHH.

[utonorusa — Hayka o kjeTke. Kiierounas Teopust — mpuMep B3auMOICUCTBUS
ujeil 1 pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3YUEHUSI KIETKH.

Knerka kak 1enoctHass »uBas cuctema. OOmue TNpHU3HAKA KIIETOK:
3aMKHYyTasi HapykHas memOpana, moinekyisl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTe3a OelKa.

Tunel KJIETOK: 3yKapuoOTHYeCKas M TNpokapuoTudeckas. OcoOEHHOCTH
CTpOeHUusl IpoKapuoTudyeckoil kineTku. Kierounas crenka Oakrepuil. CTtpoeHHe
DYKapUOTUYECKOW KIETKM. OCHOBHBIE OTJIWYUS PACTUTENBHOHN, JKUBOTHOW U
IpUOHOM KIIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAIHUKC, UX
¢bynkuuu. [Inazmatuyeckas memOpana, e€ ceoiicta U GyHkiuu. Lutonnazma u eé
opraousipl. OpHomemOpanHble opranounbl kietku: JIIC, ammapat ['onbmxwy,
nu30coMbl. [1onyaBTOHOMHBIE OpPraHOMAbBl KJIETKH: MUTOXOHAPHUHM, IUIACTHIBIL.
[Ipoucxoxaenue MUTOXOHApUM W Tuiactua. Bunbl miactuna. HememOpannbie
OpPraHOUJbl KJIETKU: PUOOCOMBI, KIETOYHBI WEHTpP, LEHTPUOIU, PECHUYKH,
KTyTUKU. OyHKIMY OPraHOUAOB KJIETKU. BKiItoueHus.

Anpo — perynsatopHbslii eHTp kieTku. CTpoeHue sAnpa: saepHas 000JI0UKa,
KapuoIlIa3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcropT BEHIECTB B KIIETKE.

JleMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lIann, M. lneiinen, P. Bupxos, Jx.
Yorcon, @. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Muarpammel:  «PacnpeneneHue XHUMUYECKMX DJIEMEHTOB B  HEKHUBOWU
npupojie», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B KUBOW MIPUPOJIE.

Tabmuupbl u cxemsl: «llepuoanyeckass Tabauna XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHue MoJIeKyJibl BoJibI», «buocunTes Oenka», «CTpoeHre MOJIEKYJIbl OenKa»,
«Ctpoenue pepmenrta», «Hyknennossie kuciaotsl. JJHK», «Ctpoenue mMosekyJibl



ATO», «CtpoeHre 3yKapUOTHYECKON KIeTKu», «CTpOeHHE >KUBOTHOM KIIETKU,
«CTpoeHue pacTUTENbHON KIEeTKH», «CTpoeHHe MPOKAPUOTUYECKON KIIETKUY,
«CTpoeHue sapa KIeTKu», «YTIeBObI», «JIUmuasi».

O6opyioBaHue: CBETOBOM MHMKPOCKON, O00OpyIOBaHWE I IPOBEICHUS
HAOJIOICHUM, W3MEPEHMH, SKCIEPUMEHTOB, MHUKPONPENapaThl PpPaCTUTEIbHBIX,
KUBOTHBIX M OaKTepUaJIbHBIX KJIETOK.

JlaGopaTopHble M NpaKTHYecKue padoThbl:

JlaGoparopuas pabota Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTH
(depMeHTOB (Ha IpUMeEpe aMHIIa3bl UM KaTaaasbl)».

Jlabopatopnass pabora No 2. «M3ydeHue CTpoeHHUS KJIETOK pacTEHUM,
KUBOTHBIX M OaKTepUil 1MOJ MUKPOCKONIOM Ha TOTOBBIX MHKpOIpenapaTax U UX
OTHCAHUE.

Tema 4. ’/KusHeaesiTeIbHOCTD KJIETKH.

OOMeH BelecTB, Wi MeTaboau3M. AccuMuinus (IIacTHIECKUil 0OMeH) U
AUCCUMUIIAIUS  (JHEPreTHYECKUil OOMEH) — JIB€ CTOPOHBI €IUHOrO IMpolecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHUs BEIIECTB M DHEPrud B TOHUMAHHUU
MeTabou3ma.

Tunsl oOMeHa BemiecTB: aBTOTPO(PHBINA U reTepoTpodHbIid. Ponb GpepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunTte3. CperoBass U TeMHOBasg ¢a3bl (oTocuHTe3a. Peakuuu
dotocunteza. IpdexTuBHOCTh (PoTOCHMHTE3A. 3HAUeHUE (HOTOCUHTE3A AJIA KU3HU
Ha 3emuie. BausiHue ycnoBuii cpefipl Ha (OTOCUHTE3 M CIIOCOOBI MOBBILIIEHUSI €TO
MPOJYKTUBHOCTHU Y KYJBTYPHBIX PACTEHUH.

XeMOocuHTe3. XeMOCUHTE3UPYIoIIie OakTepuu. 3HaUeHUEe XEeMOCHHTE3a IS
KU3HU Ha 3eMIIE.

DOHepreTuyeckuii oOMeH B KieTke. PaciieniieHue BelecTB, BbIJCICHHE U
aKKyMYJUpPOBAaHME DSHEPrUM B KIETKE. OTambl HHEPreTUYecKoro oOMeHa.
['mukonu3. bpoxenue m ero Buabl. KucioponHoe okuciaeHHE, WIH KIETOYHOE
IbIXaHHE. OkucnuTeNnbHOE dbochopunupoBaHue. O¢ddexTuBHOCTD
HHEPreTUYeCcKOro oOMeHa.

Peakniun wmatpuuHoro cuHrte3a. [enernueckas wuHbpopmanus u JIHK.
Peanuzanust reHetrudeckol mHdopmanuu B KieTKe. ['€eHEeTHYeCKUd KOJ U €ro
cBoiicTBa. Tpanckpunuusi — matpuunbiii cuate3 PHK. Tpancnsuus — 6uocunres
Oenka. Ortanbl TpaHcasuuu. KoaupoBanue amuHokucior. Ponp pubocom B
OounocuHTe3e Oenka.

Hexnerounsie GpopMbl xku3HM — BUpYCHI. VicTopus otkpbiTust Bupycos (/1. 1.
WBaHoBckuii). OCOOCHHOCTH CTPOCHHS W JKM3HCHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bonesnu pacTteHui, KUBOTHBIX U YEJIOBEKAa, BbI3bIBAEMBIE
Bupycamu. Bupyc mmmynonedunura demoBeka (BIY) — Bozoyaurens CIIM/a.



OOpatHas  TpaHCKpumuusg, peBepraza W uHTerpasza.  llpodwunakruka
pacnpocTpaHeHHs] BUPYCHBIX 3a00J€BaHU.

JleMoHcTpanum:

IToptpetsl: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupsses.

Tabnuuel 1 cxembl: «Tunel nutanus», «Metabonuzm», «MHUTOXOHAPUI,
«JHepreTudeckuii oOMeH», «Xioporiact», «Potocuntes», «Ctpoenue JJHK»,
«Ctpoenue u (pyHKIIMOHUpOBaHUE reHa», «Cunte3 Oenka», «['eHeTnueckuit Koa»,
«Bupycei», «bakrepuodarn», «Ctpoenue u xuzHeHHbl nuki Bupyca CIIN/a,
6aktepuodara», «Permmukarus JJHK».

O6opynoBanue: moaenu-anmuinkanuu «¥Yasoenne JIHK u tpanckpumniums»,
«buocunres 6enka», «CTpoeHue KIeTKu», Mojenb cTpykTypbl JJTHK.

Tema 5. Pa3MHo:KeHMe M HHAVMBHUIYAJIbHOE PAa3BUTHE OPraHU3MOB.

KierouHbIii MK, WM JKU3HEHHBIM LUKI KieTku. WHTepdaza u MuUTO3.
[Ipoueccel, mpoTekatomue B uHTepdasze. Perummkamuss — peakiusi MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIM Ha0op — KapHOTHIIL.
JIMiouaHsld M TaluIOMAHBIA ~ XpOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIBI.
[luTonornyeckue OCHOBBI Pa3MHOXKEHHUS W HMHAUBUIYAIBHOIO  PAa3BUTHUS
OpraHU3MOB.

Henenue kinerkn — mMuto3. Cragun muto3a. IIponecchl, mpoucxonsdiiue Ha
Pa3HbIX CTAAUSAX MUTO3a. BUOIOrMYECKUI CMBICIT MUTO3A.

[IporpammupyemMas rubenb KIETKU — arnonTo3.

@dopMbI pa3sMHOXKEHUS OPTraHU3MOB: Oecrolioe U mosuoBoe. Buasl Oecrnonoro
Pa3MHOXKEHMS: JEJIEHUE HaJABOE, ITOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKEeHHE. MICKyCCTBEHHOE KIOHHMPOBaHHE
OPraHu3MOB, €ro 3Ha4€HUE IS CEIEKIUU.

[TosioBOE pa3sMHOXKEHHE, €TO OTINYUS OT OECIOI0TO0.

Meiio3. Cranun menosza. IIponeccsl, mpoucxomsdmue Ha CTaausx Menosa.
[loBenenne xpomocoM B Menosze. Kpoccunrosep. buonormyeckuii cMbica U
3HA4YEHHUE Meno3a.

["ameTorenes — mpouecc 00pa30BaHUSl TMOJOBBIX KIETOK Yy IKUBOTHBIX.
[TosoBbIe *kene3bl: CEMEHHUKU U sIMYHUKU. OOpa3oBaHHWE M PA3BUTHE IOJOBBIX
KJICTOK — TraMeT (CrepMaTo30ui, SUIEKIeTKa) — CIepMATOreHe3 U OBOICHE3.
OcoOEHHOCTH CTpOEHUs SULEKIETOK M crepmMaTo3ousioB. OIUI0A0TBOPEHHE.
ITapTeHorenes.

WunuBuayaneHoe pa3BuTHe (OHTOreHE3). OMOpPHOHAIBHOE pa3BUTHUE
(aMOpuorenes). Dtanbl SMOPUOHATBHOTO PAa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npobiienue, ractpyisnus, opraHorenes. IloctamOpuoHanbHOE pa3BuTHE. THIIBI
OCTAIMOPHUOHATILHOTO Pa3BUTHSL: TpsMOe, HempsMoe (MurHOYHOE). BrusiHue



Cpellbl Ha Pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOJICTBA.

Poct u pasBurue pacteHuil. OHTOreHE3 LBETKOBOTO PACTEHUS: CTPOEHHUE
CEMEHH, CTaINH PA3BUTHS.

JleMoHcTpanum:

Tabmuupr u cxembl: «DOpMbl Pa3MHOXKEHHUS OPraHu3MoB», «J[BoiiHOe
OIUIONOTBOPEHUE Y [BETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenue kieTku Oakrepuit», «CTpoeHHE TOJIOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounslii nmukin», «Pemnmukauus JHK», «Mwutos»,
«Meito3z», «IIpsamoe u HEmpsiMoe pa3BUTHE», «['amMeToreHe3 y MJIEKONUTAIINUX U
yenoBeka», «OCHOBHBIE CTaIUN OHTOTEHE3a».

O6opynoBanue: MHUKPOCKOTI, MHUKPOIIPENapaThl «CniepmMato30uasbl
MJIEKONIUTAIOLEro», «ShuekneTka Miaekonurarouiero», «KapuoknHes B KJIETKax
KOpEelIKa JyKa», MarHuTHas MOJEib-alIiukanus «JleleHue KIeTKU», MOJIENb
JIHK, Mozaenb MetadazHoil XpoMOCOMBI.

JlaGopaTopHble M NpaKTHYecKue padoThl:

JlaGoparopuass pabora Ne 3. «HaOmromeHume muTO3a B KIETKAX KOHYHKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlaGoparopuass pabora Ne 4. «M3ydeHuwe CTpOeHHs TOJIOBBIX KIIETOK Ha
rOTOBBIX MUKPOIIpENapaTax».

Tema 6. HacsienicTBeHHOCTH U MI3BMEHYUBOCTH OPraHU3MOB.

IIpeamert u 3anaun reHeTUKU. VcTopust pa3BUTHS T€HETUKU. POb HUTOIOTHH
U 3MOpHOJIOTMH B CTAHOBJIEHWM TeHETUKU. Bkiman poccuiickux u 3apyOexHbBIX
yu€HBIX B pa3BUTHEC TEHETHMKH. MeETOAbl TEHETHUKU (TMOPHUI0IOTHUYECKUIA,
IIUTOrCHETHYECKUIM, MOJICKYJIAPHO-TeHeTHYeCKHi). (OCHOBHBIC T'C€HETUYCCKHE
NMOHATHS. ['eHeTHnUecKass CHMBOJIMKA, HCIIOJIb3yeMasl B CXEMaX CKPEIIMBAHMIA.

3aKOHOMEpPHOCTHM HACJIEIOBAHUS NPU3HAKOB, YCTaHOBJIEHHbIE . MeHnaenem.
MonorubpuaHoe CKpeniMBaHue. 3akoH eIuHooOpa3us THUOPUAOB TEPBOTO
nokoneHusa. lIpaBuno AOMHUHUpOBaHHsA. 3aKOH pACUICIUIEHUS IPU3HAKOB.
['unote3a yuctoTel rameT. [10JHOE M HEMOTHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpenyBaHuEe. 3aKOH  HE3aBUCUMOTO  HACJeIOBaHUS
npu3HakoB.  LluroreHernueckre  OCHOBBI ~ JUTMOPUAHOTO  CKpPEIMBAHUS.
AHanusupyrouiee ckpemuBanue. Vcrnonp30BaHnue aHATU3UPYIOLIErO CKPEIMBaHUs
1T OTIpeieNIeHrs TeHOTHUIa OCOOH.

CuennenHoe HacienoBanue npu3zHakoB. PaGora T. Moprana 1o
CUEIJIEHHOMY HacJeAOBaHUIO TeHOB. HapyllleHue cuernsieHns reHoB B pe3ysibTaTe
KPOCCHHIOBEpA.

XpoMOCOMHasi TEOPUS HACIEACTBEHHOCTH. [ €eHETHUECKHE KAPTHI.



I'enetrka nosia. XpoMOCOMHOE OMNpeACCHUE MoJia. AyTOCOMBI U TOJIOBbIE
XpoMocoMmbl. ['oMorameTHsle M TeTeporameTrHele oOpraHu3mbl. HaciienoBanue
MPU3HAKOB, CLEINICHHBIX C IOJIOM.

HN3MmeHunBOoCTh. BUibl ”3BMEHUYMBOCTH . HEHACJICACTBEHHAS U HACJICICTBCHHAS.
Pons  cpenpl B HEHACHEACTBEHHOM  HM3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAU(UKAIIMOHHONW U3MEHUYMBOCTH. BapuanmoHHBIN psijy 1 BapuallMOHHASI KPUBAS.
Hopma peakumu npusHaka. KonnuecTBEHHBIE M Kaue€CTBEHHBIE MPU3HAKH U HX
HopMa peakiuu. CBolicTBa MOAUGDUKAITMOHHON U3MEHYUBOCTH.

HacnencrtBenHasi, WM TIE€HOTHIIMYECKasi, WM3MEHYMBOCTH. KomOMHATHBHAs
W3MEHYUBOCTh. Melo3 W TMOJOBOM mpolecCc — OCHOBAa KOMOMHATHUBHOMU
M3MEHYUBOCTU. MyTalMoHHas U3MEHYMBOCTh. Kitaccudukarus MyTaiuii: reHHbIe,
XpOMOCOMHBIE, TeHOMHBbIe. YacToTa ¥ mpU4rHBEI MyTaluii. MyTtareHHbie (HaKTOpBHI.
3aKOH TOMOJIOTHYECKUX PSAZIOB B HaclieICTBeHHOM nu3menunBoctu H. 1. BaBuiiosa.

BHesaepHas HacaeICTBEHHOCTh U U3MEHUYUBOCT.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKHU
YyeJI0BEKA. NreHeaJIOrnUeCKUil, OJIM3HEIOBbIN, INTONC€HETHUYECKUM, OMOXUMHUYECKHUIA,
MOJIEKYJIAPHO-TEHETUYECKUM. CoBpeMeHHOE ONpEICIICHUE FeHOTHIIA .
MOJITHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIE C IOMOIIBIO
[T11P-ananmu3a. HacnencTBeHHble 3a00jeBaHUsS 4YeJIOBEKAa. TI'CHHBIC OOJIC3HHU,
0OJIe3HU C HACIEJICTBEHHOM MPeapacloiOKEHHOCThIO, XPOMOCOMHBIE O0JIE3HHU.
ComaTnueckne W TeHepaTuBHble MyTauuu. CTBOJOBbIE KiIETKU. [IpuUHIUIIBI
3I0POBOTO 00pa3a >KU3HHU, TUarHOCTUKH, MPODUIAKTUKHA U JICUCHUSI TeHETHYECKUX
0ose3Held. MenuKo-reHeTUYeCKOe KOHCYJIbTHPOBAaHUE. 3HAuY€HHWE MEIUIIMHCKON
T€HETUKH B TIPEAOTBPAIICHUH U JICUCHUU TeHETUUECKHUX 3a00JIeBaHUM YeIOBEKa.

JleMoHcTpanum:

IToptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukosn, H. B.
Tumodees-Pecosckuit, H. 1. BaBuios.

Tabmuiet u cxeMbl:  «MOHOTHOpPUAHOE  CKpeIlMBaHUE U €ro
UTOTCHETUYECKasi OCHOBa», «3aKOH pACHICIUIEHUS W €ro IUTOreHEeTHYecKas
OCHOBA», «3aKOH  YHCTOTHI  TaMeTy, «/lurubpugHOE  CKpEIIMBaHUE,
«llutonoruueckue OCHOBBI JTUTUOPUTHOTO CKpELIUBAHUAY, «Metio3»,
«B3anMOENCTBUE aJJICNIbHBIX TE€HOB», «l['€HeTHYeCKHe KapThl PACTEHHH,
JKUBOTHBIX U 4eyoBeKa», «['eHeTnka mona», «3aKOHOMEPHOCTH HaCJIeIOBaHUS,
CUCIUICHHOTO ¢ mnoJioMm», «KapuoTumbl 4YenmoBeKa U JKUBOTHBIX», «Buubl
u3MeHYuBOCTH», «MoaudukarmonHas W3MEHUYMBOCTH», «HacnemoBaHue pesyc-
dakTopa», «I'eHeTHKa rpymnm KpoBu», «MyTaiimoHHass U3MEHYUBOCTD.

O6opynoBanue: MOJEIU-ANIIIUKAIMH  «MOHOTHOPUIHOE CKPEIIMBaHUE,
«Henonnoe nomuHupoBaHue», «JurubpugHoe ckpenuBanue», «llepexpéct



XPOMOCOM», MHUKPOCKON W MHKponpemnapar «Jlpo3oduna» (Hopma, MyTaiuu
(bOpMBI KPBUIBEB U OKPACKH Tena), repbapuii «['opoX MOCEBHOM».

JlaGopaTopHble M NpaKkTHYecKue padoThl:

JlaGoparopnass pabora No 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO H
IUTUOPUAHOTO CKPEIIMBAHUS Y APO30(HUIIbI Ha TOTOBBIX MUKpOIpEnapaTax».

JlaGoparopnas pabora Ne 6. «3yueHrne MoaupUKarMOHHON N3MEHUYHBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO PAZla U BApUALMOHHON KPUBOW».

JlabopatopHast pabora Ne 7. «AHanu3 MyTauuid y JIpo30Quibl HA TOTOBBIX
MHUKPOIIpEnapaTax».

[Ipaktuueckas pabora Ne 2. «CocTaBieHHe W aHAJIU3 POJOCIOBHBIX
YEJI0BEKa».

Tema 7. Cenexkuusi opranu3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa M Ipolecc. 3apOoXKICHHUE CEJIEKUUU U JOMECTUKALUS.
VYuyenne H. W. BaBuioBa 0 MeHTpaxX MOPOUCXOKACHUS W MHOTooOpasus
KYJbTYPHBIX pacTeHUH. LIeHTphl MPOUCXOKIEHUS TOMAITHUX KUBOTHBIX. CoprT,
IOpoJia, TAMM.

CoBpeMeHHbIe METObI CeleKIMU. MaccoBblif 1 MHAUBUAYAJIbHBINA OTOOPHI B
CEJEKIIMM pPACTEHUHM W KUBOTHBIX. OILIEHKa SKCTEpbEpa. bBIM3KOPOICTBEHHOE
cKkpeluBaHue — WHOpuAMHT. Yucrtas nuHus. CKpellUBaHUE YHUCTHIX JIMHUM.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHUE — ayTOPHIMHT.
Otpanénnas rtulOpuamzanuss u e€ ycnexu. VCKycCTBeHHBbIM MyTareHe3 M
MOJIyYEHUE TOJIMIUIOUAOB. JIOCTHIKEHHSI CENEeKIMM pACTEHUHl, XUBOTHBIX U
MUKPOOPraHU3MOB.

buotexHonorus Kak OTpacib IMPOU3BOACTBA. ['€HHAs WH)KEHEpHs. OTalbl
co3ganusi pexomObunantHod JIHK wu Tpancrennsix opranuszmoB. Kiierounas
uHxeHepud. Kierounsle KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHHUE PACTEHUM.
KiloHnpoBaHHE BBICOKONPOIYKTHBHBIX CEJIbCKOXO3SWCTBEHHBIX OpPraHU3MOB.

Okojoruyeckue M 3THdeckue  npodbisembl. MO - reHeTudecku
MOJAU(PUIIMIPOBAHHBIE OPTaHU3MBI.
JleMOHCTpauuu:

[loptpersl: H. M. BaBuios, M. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabmumpel w0 cxembl: KapTa «lIeHTpBI MPOUCXOXKICHHS M MHOT000pa3us
KYJbTYPHBIX pacTeHui», «Ilopoapl JoMaHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacteHuit», «OtnanéHnas ruopuanzanus», «Pabotsl akagemruka M. @. MBaHoBa»,
«lomummonausi», «OOBEKTH OuOTexHOJNOTUN», «KieTouHble KynabTypbl U
KJIOHHpOBaHue», «KoHCTpynpoBaHue 1 MEPEHOC TEHOB, XPOMOCOM».

O6opyaoBaHue: MYJISDKU IUIOA0B U KOPHETJIOAOB TUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03IUCTBEHHBIC PACTCHUS».



JlaGopaTopHble M NpaKkTHYecKue padoTsbl:

Okckypcuss «OCHOBHBIE METOIBI M JOCTHXKEHHUS CEJEKIMU PACTEHUN U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLHIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATEAbHBIM  Y4acTOK, B TEIUIMYHOE XO3AUCTBO, JaOOPaTOPHUIO
arpoOyHHUBEPCUTETA WA HAYYHOTO IICHTPA)».

11 KJACC

Tema 1. JBoronMoHHAas1 OHOJIOTHS.

IIpeanochlIKM BO3HMKHOBEHHUS HBOJIOLMOHHOW TEOPUHU. ODBOJIOLHUOHHAS
Teopust U €€ MecTo B OMONOruu. BiusiHue >BONIOIMOHHON TEOpUU HA Pa3BUTHE
OMOJIOTUY U APYTUX HAYK.

CBugerenscTtBa HBOJMOLMH. [laseoHTONOTMYECKHE: TMOCIEA0BATEIBHOCTD
MOSIBJICHUS BUJIOB B MaJ€OHTOJOTMYECKOM JIETOMHCH, TEPEXOJHbIe (OPMBI.
buoreorpaguueckue: cxocTBO U paznuuue payH u ¢paop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W PAa3NIMuUsg SMOPUOHOB pa3HBIX BHUOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE. TOMOJOTHYHBIE, AHAJOTHYHBIE,
pPYIUMEHTapHBbIE OpraHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMUYECKHE. CXOJICTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX NyTeW y Bcex
OpraHU3MOB.

OpomonmonHass Teopus Y. JlapBuHa. IIpenmnocbuiki BO3HUKHOBEHUS
napBUHM3MA. J[BWOKyIIHME CWIIBI 3BOJIONUH BUIOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOKEHHUE TMPU OTrPAaHUUYEHHOCTH PECYPCOB, HEOINpENEIEHHAs U3MEHYUBOCTD,
Oopn0a 3a CylIeCTBOBaHKE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas teopust 3Booruu (CTD) u e€ OCHOBHBIE MOJIOKEHUS.

Mukposomonus. [Tomynsnus kKak eIMHUIA BUIA U 3BOJIIOLUU.

JIBrkytrie cuiibl ((hakTophl) 3BOJIOIMUA BUAOB B MpUpOje. MyTallMOHHBIH
npouecc ¥ KOMOWHATHMBHAas W3MEHYMBOCTb. [lOMynsiiMOHHBIE BOJHBI M JIpeud
reHoB. M30551ust 1 MUTpaLusl.

EctecTBeHHBI 0TOOp — HampaBisomuid  (QakTop >BoOMIOIUU. DOpMBI
€CTECTBEHHOT0 0TOOpA.

[IprcniocO6IEHHOCTh OPraHU3MOB KakK pe3ynbTaT HBOMONUU. [Ipumepsr
MPUCIOCOOJIEHUH Y Oprannu3MoB. ApoMopd03bl U UIHOAAATITAIIIH.

Bun wu  BugooOpazoBanue. Kputepun Buzma. OcHOBHbIE  (QOpPMBI
BUJI000pa30BaHus: reorpaduyeckoe, YKOJI0rH4ecKoe.

MaxkposBosonusi.  DopMbl  3BOJIONUM:  (PuileTUYECKas, JUBEpreHTHas,
KOHBEpIreHTHas, napasuiesbHas. HeoOpaTuMocTh IBOTIOIMH.

[IpoucxokaeHrne OT HECIEUHATM3MPOBAHHBIX NMpeakoB. [Iporpeccupyromas
crenuanu3anus. AanTUBHAs paandalysl.

JlemoHcTpanum:



IToptpetsr: K. Jlunueit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, 3. I'ekkens, @. Mromiep, A. H. Ceepuos.
Tabnuiel u cxembl: «Pa3BUTHE OPTraHUYECKOTO MUpPa Ha 3eMiie», «3apOobIlu

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrtepukc»,  «Popmbl  OoppObI 32
cyliecTBoBaHue», «EctecTBeHHBIN 0TOOP», «MHOroo0pasue COpToB pacTEHUN»,
«MHoroo6pazue  mopox  KUBOTHBIX»,  «llomymsmuu»,  «MyTamonHas

U3MEHUUBOCTH», «ApoMopdo3sr», «Uamoamantaumumu», «OO0mas aereHepanus»,
«/IBmxymue cuibl 3Bomonuu», «Kapra-cxema Mapmpyta nyremectBus Y.
Hapsuna», «boprba 3a cymectBoBanue», «IIpucrnoco6i1eHHOCTh OpPraHU3MOBY,
«["eorpaduyeckoe Bug000pazoBaHue», « IKOJIOTUUECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJIJIEKIHMS HACEKOMBIX C PA3JIMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOMOB M CeMsAH, KoiuieKius «[Ipumepsl 3alIUTHBIX MPUCTIOCOONIEHUHN Yy
KUBOTHBIX», MoJeNb «OCHOBHbIE HAIPaBJICHHS 3BOJIOLUNU», 00BEMHAS MOJEh
«CTpoeHHuE TOJTOBHOIO MO3Ta TO3BOHOYHBIX».

buoreorpajguueckass kapra wwupa, KoJiekuus «DoOpMbl COXPAHHOCTH
HCKOMAEMBbIX JKMBOTHBIX W pacCTEeHHiI», wMoxaenp ammumkanus «llepekpéct
XpOMOCOM», BIaxHble TnpenapaTel «Pa3zButne Hacekomoro», «Pa3Butue
JSITYIIKAY», MUKponpenapat «Jlpo3opuna» (Hopma, MyTaiuu (GOpMbI KPBLIbEB H
OKpAaCKH TeJa).

JlaGopaTopHble M NpaKTHYecKHe padoThbl:

JlaGoparopnass pabora Ne 1. «CpaBHeHHE BHAOB IO MOP(HOIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHast pabora Ne 2. «Onucanue NpuCHIOCOOIEHHOCTH OpraHU3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepa».

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HHU HA 3em.Jie.

JloHay4yHbBIE NPENCTABICHUS O 3apOXKIAEHUU >XU3HU. HayuyHble rumnoressl
BO3HMKHOBEHHUSl JKM3HUM Ha 3emiie. abuoreHe3 M mnaHcnepmus. XUMHUecKas
HBOMIONMS. AOUOTEHHBIA CUHTE3 OpPraHMYECKUX BEIIECTB M3 HEOPTraHUYECKHUX.
DKCIEpUMEHTAIIBHOE NOATBEPKACHUE XUMHUUECKOM dBOoIFoIMU. HavaibHble TaIbl
ouosnornyeckoil 3Bomonuu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HHKHOBECHHE NPOTOKJIETKH. lIepBble KIETKM M HX HBOJIIOLMS.
@OopMHPOBAHUE OCHOBHBIX IPYMI )KUBBIX OPraHU3MOB.

PasButre xu3Hu Ha 3emuie 1o 3pam U nepuonaMm. Karapxein. Apxeiickas u
nporepo3oiickass 3pel. llameosolickas spa u €€ mnepuoAbl: KeMOpHIICKUH,
OPJAOBUKCKHM, CHITYPUMCKUN, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3so30lickas spa U €€ nepuoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickass 2pa u €€ TMepuoiabl. MaJCOT€HOBBINA, HEOIE€HOBBIN,
AHTPOTIOTE€HOBBIM.



XapakTepucTUKa KiIuMara W reoJOrHYecKux MpoueccoB. OCHOBHBIE ATarlbl
ABOJIIOLMKM PACTUTEIBLHOTO M KUBOTHOrO Mupa. ApoMopdo3bl y pacTeHUil u
KUBOTHBIX. [losiBJIeHUE, paclBET U BEIMUPAHUE IPYIIN )KUBBIX OPTaHU3MOB.

Cucrtema OpraHMYecKOro MHpAa Kak OTpakeHue HBOOUUU. (OCHOBHBIC
CHUCTEMATUYECKHUE TPYIIbl OPraHU3MOB.

DBOJIIOLIMS YeJIOBEKA. AHTPOIOJIOTHS Kak HayKa. Pa3Butue npeacTaBieHuil o
MPOUCXOKIECHUN 4YelOBeKa. MeTonpl u3ydeHusi aHTpornoreHe3a. CXoAcCTBa H
pa3Iuyus 4eJI0BEKa U )KMBOTHBIX. CUCTEMATUUYECKOE MTOJI0KEHHUE YEIOBEKA.

JIBKyIue  CuIIbl (dbaxTopBI) aAHTPOIIOreHE3a. Hacnencreennas
W3MEHYUBOCTh W  €CTeCTBEHHBIM oTOOp. OOmecTBeHHbI 00pa3  KHU3HHU,
M3TOTOBJIEHUE OPYAUN TPyAa, MBILIJICHUE, PEYb.

OCHOBHBIE CTaIUM ¥ BETBU 3BOJIIOLIMHU YEJIOBEKA: aBCTPAIONUTEKH, HenoBek
yMmenblid, Yenoek npsaMoxomdmud, YenoBek HeaHAEPTAIbCKUK, YenoBek
pasyMHbIidi. Haxoaku HCKOMaeMblX OCTaTKOB, BpPEMs CYIIECTBOBaHMs, OOJACTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIUsL.

YenoBeueckue pacbl. OcCHOBHble  OOJbIIME  pachl:  €BPOIEOUIAHAs
(eBpaswmiickas),  Herpo-aBcTpajoujgHas  (dKBaTOpHalbHAst),  MOHTOJOWIHAS
(a3matcko-amepuKkaHckas).  UepThl  NPHUCIOCOOJICHHOCTH  MpeACTaBHTENECH
YEJIOBEUECKHUX pac K YCJIOBHUAM CYIIECTBOBaHMS. EJIMHCTBO 4YEIOBEUECKHX pac.
Kpuruka pacusma.

JleMoHcTpan UM

IToptpetsr: ®@. Penu, JI. Tlactep, A. N. Onapun, C. Munep, I'. FOpu, Y.
JlapBuH.

Tabmunpl u cxembl: «Bo3HukHOBeHHe CONMHEYHOM CHUCTEMBI», «Pa3BuTHE
OpraHM4eckoro mupa», «PactutenpHas  KieTka», <« KuBOTHasi  KIIETKa»,
«IIpokapuornueckas kietrka», «COBpEMEHHasi CHUCTEMa OPraHMYECKOTro MHUpa»,
«CpaBHEHHE aHATOMUYECKMX YEpPT CTPOCHUS YEJIIOBEKAa M YeJIOBEKOOOPa3HBIX
00e3psH», «OCHOBHBIE MeCTa MAJICOHTOJOTMUECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 4eloBeka», «JIpeBHeunmune moam», «/IpeBHue nroan», «llepBbie
COBpPEMEHHBIC JIIOAN», «HeT0BEUECKUE paChI».

Oo0opynoBanue:  mymsku — «[IpoucxoxaeHne  denoBeka»  (OFOCTBI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJepTalblla, KPOMAHbOHIIA), CICIKHA WU
U300pakeHUsT KAMEHHBIX OpYAHWH IEPBOOBITHOTO YejoBeKa (KaMHH-YOIIIEPHI,
pyouna, ckpeOyia), TEOXpOHOJOrHuUecKas TaOmuia, Koyuiekuus «DopMbl
COXPaHHOCTH MCKOTIAEMbIX JKUBOTHBIX U PACTCHUII».

JlaGopaTopHble M NpaKTHYecKHe padoThbl:

[IpakTuueckast pabora Ne 1. «M3ydyeHne MCKOMAEMbIX OCTATKOB PACTECHUU U
KUBOTHBIX B KOJUICKITHASIX.



DkcKypeusi «DBOJIONUS OPraHUYecKoro Mupa Ha 3emsie» (B €CTeCTBEHHO-
HAYYHBIN WM KpPacBETYCCKUI My3eii).

Tema 3. Opranu3mbl U OKPY:KAKOIIAS Cpea.

DKoJorus Kak HayKa. 3a7auu ¥ pa3zesibl SKOJOTUH. MeTO bl SKOJIOTHYECKUX
UCCIIEOBAHUN. DKOJOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YEIIOBEKA.

Cpenbl oOuTaHUsT OPraHU3MOB. BOJIHAs, HA3€MHO-BO3YIlIHAas, TOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Okonornyeckue ¢akrtopel. Knaccudukamuss 5KoI0rMYEcKUX (PaKTOPOB:
abnoTuyeckue, OMOTHYECKHME U AaHTPOIOTeHHbIE. JIeHCTBHE HKOJIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abunotnueckue (akTopbl: CBET, TEMIEPATypa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucniocobnenust  OpraHM3MoOB K  JEWCTBHIO  aOMOTUYECKHX  (DaKTOPOB.
buonornyeckue puTMBbI.

buornueckue (bakTopshl. Buner OMOTUYECKHX B3aUMOJICHCTBUN!
KOHKYPEHIUS, XUIIIHUYECTBO, cUMON03 U ero (gopmel. [lapasutusm, xoornepaus,
MYTyaliu3M, KOMMEHcanu3M (KBapTUPAHCTBO, HAaXJICOHMYECTBO). AMEHCAJIU3M,
HeUTpaiu3M. 3HauyeHUe OUOTHYECKUX B3aUMOJEHCTBUM [UIsl CYIIECTBOBAHMS
OpPraHU3MOB B MIPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTHKU Tomyjsauud. (OCHOBHBIE TOKa3aTeH
NOMYJISIUU: YUCIEHHOCTh, IJIOTHOCTh, POXIa€MOCTb, CMEPTHOCTh, MPHUPOCT,
Murpanus. JmHaMuka 4ucIeHHOCTH MOMYJISIIUN U €€ perysius.

JleMoHcTpanum:

[Toptpetsl: A. I'ym6osbar, K. @. Pynbe, O. ['ekkerns.

Tabnuuel u cxembl: kapra «IIpupoansie 30HbI 3emin», «Cpelbl oOUTaHUA
opranu3zMoB», «®otonepuonusm», «llomynasuum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTH NOMyJISIuu HHOY30puu-Tyhenbku», «[lumieBsie nenu».

JlaGopaTopHble M NpaKTHYecKHe padoThl:

JlaGopartopnas pabora Ne 3. «Mopdosorunueckre 0COOEHHOCTH PACTEHUN U3
pa3HbIX MECT OOUTAHUSI».

JlabopatopHast pabota Ne 4. «BrnusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KoJieyca».

[Ipaktuueckas padora Ne 2. «Iloacy€T MIIOTHOCTH NOMYJISIUN Pa3HbIX BUIOB
pacTeHUum».

Tema 4. CoobuiecTBa ¥ 3K0JIOTHYECKHE CHCTEMBI.

CooOmiectBO OpraHu3mMoB — OuoreHo3. CTpyKTypbl OHOIlEHO3a: BHUIOBasd,
NpOCTPaHCTBEHHAsl, Tpoduueckas (numieBas). Buabl-momuHaHThl. CBs3M B
ouoLeHo3e.

DOkosiorudeckue cucreMbl (9kocucteMmsbl). [loHsiTHe 00 3KOCHCTEME W
ouoreorneHoze. @OYHKIMOHAJIbHBIE KOMIIOHEHTHl 3KOCHUCTEMBI. TMPOAYILIEHTHI,



KOHCYMEHTBI, peAYyLEeHTbl. KpyroBopoT BELIECTB U NOTOK YHEPTUHU B IKOCHCTEME.
Tpoduueckue (muiieBbie) YpOBHH DKOCHCTEMbI. [lWINEBbIE MEMU U CETH.
OcHOBHBIE TOKa3aTeId HKOCUCTEMBI. Ouomacca, HPOAYKIHUS. IKOJIOIMYEeCKUE
nUpamMuibl: TPOJAYKLUMH, YHUCICHHOCTH, OuomMacchl. CBONCTBA 3KOCUCTEM:
YCTOMYHUBOCTH, CAMOPETYJISILUS, pazBuTHe. CyKIlecCusl.

[IpupoiHBIE YKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOWHOIO
WJIU IIUPOKOJIMCTBEHHOTO JIECa.

AHTpPOIIOTeHHbIE ~ 3KOCHCTEMBl.  ATPOIKOCHCTEMBL.  YPOOIKOCHUCTEMBI.
buosnornyeckoe 1 X034iCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (akrtop ycToumBOCTH »HKocucteM. CoxpaHeHHe
OHMOJIOTUYECKOTO pazHOOOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuiipl, coctaB U CTPYKTypa
ouochepnr. XKuoe BemectBo U ero QyHkiuu. OcoOeHHOCTH Ouochepbl Kak
riobalbHOM 3KocHucTeMbl. [luHaMHUuyeckoe paBHOBECHE U OOpaTHas CBS3b B
ounocpepe.

KpyroBopoThl BemecTB 1 OMOT€OXUMUYECKHE ITUKIIBI 3JIEMEHTOB (yriepona,
a30t1a). 30HAIBHOCTh OHOCc(epbl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Omochepe 3emiin. AHTPONIOTEHHBIE U3MEHEHUsI B Orocdepe.
['mobGanbHbIE KOJIOTHYECKUE MPOOJIEMBI.

CocymiecTBoBaHuE IIPUPOJIBI 17} YeJI0BEYECTBA. CoxpaneHnue
O6uropa3zHooOpa3us Kak OCHOBa ycToiunBocTH 6uocdepsl. OCHOBA pallMOHATIBLHOTO
VIOpaBJICHUS TPUPOJHBIMU pecypcamMu M HX UcCHoJib3oBaHue. JlocTuxeHus
OMOJIOTUHU U OXpaHa MPUPOJIbI.

JleMoHcTpanum:

IToptpetsl: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuusl u cxembl: «[lumieBbie Henu», «bUONEHO3: COCTaB U CTPYKTYypa»,
«IIpuponubie coobmectBa», «llenn nutanus», «IKoJOTHYECKas MUPAMHIA,
«buocdepa u dyenoBek», «IKOCUCTEMA IHUPOKOIUCTBEHHOTO Jieca», « DIKOCHUCTEMA
XBOMHOro  Jjeca», «bwuorneHo3 BomoéMa», «ArpoueHos3», «lIpumepHsbie
aHTPONOTEHHbIE  BO3JCWUCTBHS Ha Mmpupoly», «Baxkheillne HUCTOYHUKH
3arpsi3HEHUs BO3AyXa M TPYHTOBBIX BOA», «llouBa — BakHEHIIas COCTaBISAIOIIAS
ouocheprr», «DakTopsl Aerpaganuu nous», «llapaukoBsiil 3¢ dexT», «DakTopsl
paJMOAaKTUBHOTO 3arpsA3HeHust Ouocdeprr», «OOmas crpykrypa Ouochepsi»,
«PacnpocTpanenue ku3Hu B Ouocdepe», «O30HOBBI dKpaH Ouochepsr»,
«Kpyrosopor yriepona B Ouochepe», «KpyroBopoT azoTa B Ipupoie».

O6opynoBanue: Mojenb-anmInKauus «Tunuunele OUOLEHO3bI», Tepbapuii
«PacturenbHbIe COOOIIECTBAa», KOUIEKIIUU «bHUOlIeH03», «BpeauTenu BaxHEHITUX
CEJIbCKOXO3SIMCTBEHHBIX ~KYJIbTYp», TepOapuu M KOJUJIEKIMH pacTeHUH W
’KUBOTHBIX, MPUHAJJICKAIINE K PA3HbIM HKOJOTMYECKUM TpYIaM OJHOTO BHUJA,



Kpacnas xnura Poccuiickoit ®epepanuu, H300pak€HUsT OXpaHSEMbIX BHUJOB
PacTeHUN U )KUBOTHBIX.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBLIEI'O
OBPA30OBAHUA

Cornacio ®I'OC COO, ycraHaBiuBalTCs TpeOOBaHUS K pe3ylbTaTam
OCBOEHHUSl  OOydalolMMHUCS IporpaMM  CcpeaHero oOuiero  oOpa3oBaHMS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATHI

B cTpykType TMYHOCTHBIX pPE3yJIbTaTOB OCBOCHHUsS Tpeamera «buomorus»
BBIZICTICHBI CIIEYIOLIHE COCTABIISIONIME. OCO3HAHHE OOYYArOIIUMHUCS POCCHUCKOM
IPakJaHCKOW MIACHTUYHOCTH — TOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH
U CaMOOIPENECICHUIO, HAJIW4YMe MOTHBAlMM K OOYYCHHIO  OHOJIOTHH,
IICJICHANPABIICHHOE Pa3BUTHE BHYTPCHHUX YOCKJICHUH JIMYHOCTH HA OCHOBE
KJIFOUEBBIX IICHHOCTEH M WMCTOPHYCCKUX TPATUIMHA Pa3BUTUS OHMOJIOTUYECKOTO
3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIUXCsS PYKOBOJCTBOBATHCS B CBOCH
JEATEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, TPUCYIIMMU CHUCTEME
Ouonormyeckoro 00pa3oBaHMs, HAJIMYUE OSKOJOTHYECKOTO IPAaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh LIEJIA U CTPOUTH KU3HEHHBIC TIJIAHBI.

JIMYHOCTHBIE Pe3yJabTaThl OCBOCHUS MpeaMeTa «BHOJIOrHs» TOCTUTAIOTCS B
CIMHCTBE YYeOHOW W BOCIHMTATEIILHOW JEATEIBHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMH POCCUUCKUMU COLIMOKYJIBTYPHBIMH, HCTOPUYECKUMHU U JTyXOBHO-
HPaBCTBEHHBIMH IICHHOCTSMH, TPUHATHIMH B OOIIECTBE MPaBUIAMH U HOPMaMH
TIOBEJICHUSI W CIIOCOOCTBYIOT TIpOLIECCAM CaMOIIO3HAHMS, CAMOBOCIIMTaHHS U
CaMOpa3BHUTHS, Pa3BUTHS BHYTPCHHEH TMO3WIMU JIUYHOCTH, MATPUOTU3MA,
YBOKEHHsI K 3aKOHY U TPABOMOPSIKY, YEIOBEKY TPyJa M CTapIIeMy MOKOJICHUIO,
B3aUMHOTO YBa)XCHHUs, OCPE)KHOTO OTHOIICHHUS K KYJbTYPHOMY HACJICIUI0 H
TpaaUIMsIM MHOTOHAIMOHAJIBHOTO Hapojaa Poccuiickoit denepanuu, npupojae u
OKpY Karollen cpeje.

JIMYHOCTHBIE pe3yJabTaThl OCBOCHHUS y4yeOHOro mpeamera «buomorus»
JIOJDKHBI OTPaXKaTh TOTOBHOCTh U CIIOCOOHOCTH 00 YYarOIIUXCS PYKOBOJICTBOBATHCS
c(OPMHUPOBAHHOW BHYTPEHHEH TMO3MIMEH JUYHOCTH, CHUCTEMOH IICHHOCTHBIX
OpPHCHTAIlM, TMO3WUTHBHBIX BHYTPCHHHUX  YOCXKJICHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IICHHOCTSAM POCCHICKOTrO OOIIEeCTBA, PACHIMPCHUE KHU3HCHHOTO
OIbITA U OMbITA JCITEIBHOCTH B MPOIECCE Pealn3alliil OCHOBHBIX HAINpaBJICHUH
BOCIIUTATEIBHOMN JICATSIILHOCTH, B TOM YHUCIIE B YACTH:

1) rpaskIaHCKOT0 BOCTIMTAHUSI:

c(OPMHPOBAHHOCTh TPAXKTAHCKON MO3UIIMK 00YYAIOIIET0Cs KaK aKTHBHOTO U

OTBETCTBCHHOT'O WJICHA POCCUIICKOTO 00IIEeCTBa,;



OCO3HAHHME CBOMX KOHCTUTYIMOHHBIX MpaB U OOS3aHHOCTEH, yBaKeHHE
3aKOHA U IIPaBOIIOPSIKa,

FOTOBHOCTb K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M MO3HABATEJIbHBIX 3a]a4, BBHIMOJIHEHUHU
OMOJIOTUYECKUX IKCIIEPUMEHTOB,

CIIOCOOHOCTh ~ OMNpPEAENATh COOCTBEHHYIO TMO3MIMIO TIO OTHOIICHHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHSTH €€;

YMEHHE YUYUTHIBATh B CBOMX JEHCTBUSX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aUMOJICUCTBHS JIIOJIEH C Pa3HBIMHU YOSKACHUSIMU, KYJIbTYPHBIMA LIEHHOCTSIMU U
COLMAJIBHBIM II0JIOKEHUEM,;

FOTOBHOCTh K COTPYJHHYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJIHEHUS
y4eOHBIX, TIO3HABATENbHBIX W HCCIEIOBATEIbCKUX 3a/a4, YBAKHUTEIbHOTO
OTHONIEHHS] K MHEHHUIO ONIOHEHTOB IMpU OOCYXIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepKAHUS;

TOTOBHOCTH K TYMaHUTAapHOW U BOJIOHTEPCKOU €S TEIBHOCTH;

2) IaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpMUPOBAHHOCTH POCCUNCKOU IPaXIaHCKOMN UJIEHTUYHOCTH,
[aTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH IIEpEN]
PonuHoii, ropmoctu 3a CBOWM KpaH, CBOWO PoauHy, CBOH S3BIK U KYJIBTYDY,
IIPOLIIOE U HACTOsALEE MHOTOHALIMOHAIILHOIO Hapoaa Poccuy;

LIECHHOCTHOE OTHOIIIEHNE K IIPUPOJHOMY HACIIEIUIO U MaMATHUKAM IIPUPOBI,
JNOCTVKEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJICHHE H
pa3BuTHEe OWOJIOTMM, TOHMMAaHUS 3HAYEHHUS OWOJIOTMM B IO3HAHUM 3aKOHOB
MPUPOBI, B dKU3HU YEJIOBEKA U COBPEMEHHOI'0 OOIIECTBa,

ujeitHas yOeXIE€HHOCTh, TOTOBHOCTh K CIyXeHHUI0 M 3aummurte OTedecTBa,
OTBETCTBEHHOCTH 3a €r0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSI:

OCO3HAaHMUE NYXOBHBIX IEHHOCTEN POCCUMCKOT0 HApOAa,;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOT0 MOBEICHNUS;

CIIOCOOHOCTh OILICHMBATh CHUTYalMI0O M IMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYSCh HA MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JTUYHOTO BKJIaJa B IOCTPOCHUE YCTONYMBOrO OYAYIIEro;

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

4) 3¢TETHYECKOT0 BOCIIUTAHMS:

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



MOHMMaHUE YMOLIMOHATBHOTO BO3JCHCTBUS KUBOM IPUPO/IbI U €€ [IEHHOCTH;

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

5) ¢u3nueckoro BocnuTaHUsl, (POPMHUPOBAHUSI KYJIbTYPbI 310pPOBbSI H
IMOIMOHAJIBHOTO 0JIATOIOTYYHS :

NMOHMMAaHUE W peanu3alus 37J0poBOro u Oe3omacHoro oOpa3a >KHU3HU
(3mopoBoe  mUTaHUE, COOJIOJIEHWE TUITMEHWYECKUX TMpaBUI U HOPM,
cOAlaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, peryspHas Quznyeckas
AKTUBHOCTH), OEPEkKHOTr0, OTBETCTBEHHOI'O W KOMIICTCHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PM3MUECKOMY U TICUXHUYECKOMY 3/10POBBIO;

MOHUMAaHWE IEHHOCTH TMPaBW HWHIUBUIYAIBHOTO M  KOJJIEKTHMBHOTO
0e30MacHOro MOBEJICHUS B CUTYalUsAX, YIPOXKAIOIIKX 37]0POBbIO U JKU3HU JIIOJICH;

OCO3HAHUE TIOCJICJCTBUIA W HENPHSITUS BPEIHBIX MPHUBBIYCK (YIOTpeOJICHUS
aJIKOTOJIsl, HAPKOTHKOB, KypEHHS);

6) TPy/10BOI0 BOCIIMTAHMA:

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

TOTOBHOCTh K AKTHBHOM JI€ATEIbHOCTH TEXHOJOTMYECKOM M COLUaIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATDH, MJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHATH TaKYIO 1€ATE€IbHOCTD,

MHTEpEC K pazinyHbIM cepaM MpoPecCUOHAIBHON AESITeIbHOCTH, YMEHHE
COBepIaTh OCO3HAaHHBIM BBIOOp Oyaymied mnpodeccun | Pean30BbIBATH
COOCTBEHHBIE )KM3HEHHBIE TJIaHBI,

TOTOBHOCTh M CIHOCOOHOCTH K OOpa3oBaHMIO M CamMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEH JKU3HH,

7) 3K0JI0rH4€eCKOr0 BOCIIUTAHUA:

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

MOBBIIIEHUE YPOBHA HKOJOTMYECKON KYJIbTYpbl: NPUOOpPETEHHE OIbITa
IUTAHUPOBAHUSA TIOCTYNIKOB M OLEHKM MX BO3MOXHBIX TOCIEIACTBUNA IS
OKPY’KarOIIEN CPEBI;

OCO3HAHME TJI00ATBHOrO XapakTepa 3KOJOTMYECKHX NpoOJieM M MyTed uX
pelIeHMUS,

CIIOCOOHOCTh HUCHOJIB30BaTh MpUOOpETaeMble MNPU U3YYEHUH OUOJOTUH
3HaHMSI M YMEHHS TMPU PEIICHUH MpoOJieM, CBSA3aHHBIX C PAMOHAJIbHBIM
NPUPOAONOIb30BaHUEM  (COOJIOJICHUE  MpaBWJI  TOBEACHHUS B TPUPOJIE,
HaIlpaBJICHHBIX HA COXpPaHEHHE pPABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
9KOCHCTEM, Orochepsl);



aKTHBHOE HENPHUATHEC JCHCTBUE, MNPUHOCAIIMX BpEl  OKPYXKAMOMICH
NPUPOTHON Cpelie, YMEHHE MPOrHO3MPOBATH HEOJArONPHSATHBIC JKOJIOTHUCCKHE
HOCJICACTBUS MPEINPUHUMACMBIX ICHCTBUN M IPEAOTBPAIIATh UX;

HAJIMYUE PA3BUTOIO SKOJOTMYCCKOTO MBIIUICHHS, SKOJOTHUECKON KYJIbTYPHI,
OIBITA NESATSILHOCTH IKOJOTUIECKOM HaIrpaBJICHHOCTH, YMCHHUS
PYKOBOJICTBOBAaThCSI MMH B TO3HABATEIbHOW, KOMMYHHKATHBHON M COIHAILHOM
NPAKTHKE, TOTOBHOCTH K YYAaCTHIO B MPAKTHYECKOW IESTETBHOCTH IKOJOTUIECKOM
HAINpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUSI:

chOPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOINECTBEHHOW MPAKTHKH, OCHOBAHHOIO HA THAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOCTO MECTA B MOJHUKYJILTYPHOM MHUDE;

COBEPIIICHCTBOBAHHUE S3bIKOBOW M YHUTATEILCKOW KYJIBTYPhl Kak CpelcTBa
B3aUMOJICHCTBHS MEKIY JIFOJBMHU M IO3HAHUS MHUPA,;

NOHMMaHHe Cchenu(uKd OWOJOTMH KaK HAyKH, OCO3HaHUS €€ pojd B
(bOpMUPOBAHUN PAIHOHATBLHOTO HAYYHOTO MBIIIICHUS, CO3JaHUH IIEJIOCTHOTO
Hpe/ICTaBlICHUST 00 OKPY)KAIOIIEM MHpE KaK O CIUHCTBE MPHUPOJIBI, YeIOBEKa U
o0IIecTBa, B TO3HAHWU MPHUPOAHBIX 3aKOHOMEPHOCTEH U pEIIeHHH MPobaeM
COXpaHEHHsI IPUPOJTHOTO PABHOBECHS;

yOeXKTEHHOCTh B 3HAYMMOCTH OMOJIOTMU JUISI COBPEMCHHOW IHBUIIN3AINHN:
obecricueHrss HOBOTO YPOBHSI Pa3BUTHs MEIHUIIMHBI, CO3[aHUE MEPCIIEKTHBHBIX
OMOTEXHOJOTHU, CIIOCOOHBIX  pemiaTh  PECypCHbIC  MPOOJEMBbI  Pa3BUTHS
YeJI0BEUCCTBA, MOMCKA MyTeH BBIXO/a M3 IIOOATBHBIX YKOJOTMYECKUX MPOOIeM H
obecrieueHuss  TepexoJa K  YCTOHYHMBOMY  Pa3BHUTHIO,  PAIHOHAILHOMY
UCIIOJIb30BAHUIO MPHPOJHBIX PECYpPCOB M (HOPMHUPOBAHHMIO HOBBIX CTaHIAPTOB
KU3HUY;

3aHHTEPECOBAHHOCTh B TIOJyYECHHH OWOJIOTHUECKHX 3HAHUU B IENAX
HOBBIIICHUST  O0IIel  KyJIbTYypbl, €CTECTBEHHO-HAyYHON TI'PAMOTHOCTH, Kak
COCTaBHOW 4acTH (DYHKIIMOHAIBHOW TPAMOTHOCTH OOYYarOIIMXCs, GOPMUPYEMOii
IPU U3YYECHUH OUOJIOTHH;

MOHHUMAaHHUE CYIIHOCTH METOJOB MMO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJb30BaTh IONyYyaeMble 3HAHUsS Ui aHalu3a u
OOBSCHEHUS SIBJICHUI OKPY)KAIOIIET0 MUpPA U MPOUCXOISIIMX B HEM HU3MCHEHHIA,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKIIOYCHHs HAa OCHOBE HAaydHBIX (DAKTOB H
UMEIOIIUXCS TAHHBIX C IEJIbI0 MOIYUYCHHUS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIIBHO HCIIOJB30BaTh OHONOTHYSCKUE 3HAHUS LIS
pelieHus mpoOJieM B PEATbHBIX KU3HEHHBIX CUTYAIUSX;

OCO3HaHHE IIEHHOCTH HAy4YHOW AEATeIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO U UCCIIEOBATEIbCKYIO IEATEIHOCTh HHINBHIYaTbHO U B TPYIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO H
caM000pa30oBaHUI0, K AKTUBHOMY IMIOJYYEHHIO HOBBIX 3HAHUW MO OMOJOTUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yibTaThl OCBOEHHUS y4eOHOro mnpeamMera «buomorus»
BKJIFOYAIOT. 3HA4YUMbIe I8  (OPMHUPOBAHUS MHPOBO33PEHUS OO0YyUYaAIOIIUXCS
MEXKIUCIUIUTMHAPHBIE (MEXKIIpeIMETHbIE) OOIICHAYYHBIC TMOHSATHS, OTPaKaroIINe
[EJIOCTHOCTh HAYYHOM KapTUHBI MHpa U CHelu(PUKy METOJ0B IO3HAHMUS,
HCIOJB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, SHEPIHs, SIBICHHE, MPOIECC,
CHUCTEeMa, Hay4yHbIH (paKT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHKEe,  HAONIOJIEHWE,  HW3MEpPeHHe,  OKCIEPUMEHT H  JIPYrux),
YHHBEpCajbHble ydeOHble JeiicTBUs (IO3HABaTeIbHbIC, KOMMYHHKATHBHBIE,

pETYJISTHBHEIC), o0ecreynBaroIme dbopmupoBaHue (G yHKUIMOHATBHOM
IPaMOTHOCTH M  COI[MAJIBHOW KOMIETEHIIMH O0O0YyYaroluxcsi, CIHOCOOHOCTh
oOyuarommxcs UCII0JIB30BaTh OCBOECHHBIE MEXIMCUUTUTNHAPHBIE,

MUPOBO33PEHUYECKHE 3HAHWS W  YHUBEPCAIbHBbIE Y4eOHBIE JCHCTBHS B
MO3HABATEJILHOW U COLIMAJIbHOMN MPAKTUKE.

MeranpeaMeTHble pe3yJbTaThl OCBOSHUSI IPOTpaMMbl CpeaHero oOIero
o0pa3zoBaHus TOJHKHBI OTPakKaTh:

OBJaanenue YHUBEPCAJIbHbIMHU y4eOHBbIMU NMOo3HABaTeJbHbIMH
JelCTBUSIMH .

1) 6a30Bble JJOrHYEeCKHe TeHCTBUSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh M aKTyaJlM3UPOBaTh  MpobJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCTIOJIb30BaTh IPU OCBOCHHM 3HAHUW MPUEMBI JIOTUUECKOTO MBIILICHUS
(aHanu3a, CUHTE3a, CPaBHEHMUS, Ki1accu(UKaIMK, 0000IIEeHHS), PACKPBIBATH CMBICIT
OMOJIOrMYECKUX MOHATHH (BBIICIATh UX XapaKTEePHbIC MPU3HAKH, YCTAaHABIMBAThH
CBSI3H C APYTUMU HOHSATHSAMU);

ONpeAeisTh LEIH JEITEIbHOCTH, 3aJaBas MapamMeTpbl W KPUTEPUH HX
JOCTUKEHUS, COOTHOCUTH PE3YJIbTATHI ICATEIBHOCTH C MTOCTABICHHBIMU LETSIMU;

WCII0JIb30BaTh OMOJIOTMYECKHUE MOHITHUS JUIsl 0ObsICHEHUS (PAKTOB W SIBICHUU
YKUBOW IIPUPOJIBI;

CTPOWTH JIOTHYCCKUE pacCyxaeHus (MHIYKTHBHBIC, JCIYKTUBHBIC, I10
aHaJIOTHH), BBIBJIATH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B pPacCMaTPHBACMBIX
SABJICHUAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHSTh CXEMHO-MO/ICIILHBIC CpencTBa JUISt MIPEICTABICHUS
CYILIECTBEHHBIX CBSI3€Hl U OTHOIICHHWN B M3y4aeMbIX OMOJOTHMYECKHUX 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) 6a30BbIe HCCIeI0BATEIbCKHIE AeCTBHUSA:

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

UCIIONIb30BaTh PAa3IUYHbIE BHIbI JIEATEIBHOCTH II0 IOJYYEHHIO HOBOTO
3HAHHUS, €ro HWHTEPIpETalny, IpeoOpa3oBaHUI0 M IMPHMEHEHHIO B yYCOHBIX
CUTYyallUsAX, B TOM YHCJIE IIPH CO3JaHUH YI€OHBIX U COIHATBHBIX POEKTOB;

dbopMHpOBaTh HAYYHBIN TUI MBIIIEHUS, BIaJeTh HAYYHONH TEPMHHOIIOTHEH,
KJIFOUYEBBIMH [TOHATHSIMH M METOIAMU;

CTaBuUTh W (OPMYIHPOBATh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOIM
NESITEIbHOCTH U KU3HEHHBIX CUTYAIUIX;

BBISIBIIATh TNPHUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTyalW3HPOBaTh 3a1ady,
BBIIBUTaTh THIIOTE3y €€ pEIIeHHs, HaXOIWTh apryMEHTBI JIs J0Ka3aTeabCTBa
CBOUX YTBEP)KICHHM, 3aaBaTh apaMeTPhl K KPUTEPHH PELICHHS;

aHAJIM3UPOBATh IOJyYEHHBIE B XOJE€ PpEIIEHHS 3aJadyd pPe3yIbTaThl,
KPUTUYECKH OIIEHHBATH MX JOCTOBEPHOCTH, MMPOrHO3UPOBATH M3MEHEHUE B HOBBIX
YCIOBUSAX;

JaBaTh OICHKY HOBBIM CHTYallMsM, OLIEHHUBATh IPUOOPETEHHBIMN OIIBIT,;

OCYIIIECTRIIATh IIEJICHANPABICHHBIN MMOWCK IMEPEeHOCa CPEICTB U CIOCOOOB
JEUCTBHS B TPODECCUOHATBHYIO CPEIY;

YMETh MEPEHOCHTHh 3HAHUS B IO3HABATEIbHYIO M IPAKTHYECKYIO OOJIACTH
KH3HEICATETHHOCTH,

yMETh HHTEIPUPOBATh 3HAHUS M3 PA3HBIX YUEOHBIX IIPEIMETOB;

BBIIBUTAaTh HOBBIE HIEH, IpEIIarath OPUrHHAIbHBIE MOAXOIBI U PEIICHUS,
CTaBHUTh MPOOJIEMBI 1 3a7a4uH, TOMYCKAIOIINE allbTepHATHBHEIE PEIICHUS.

3) padora ¢ uHpopManueii:

OPHEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX HH(MOpMAIMK (TEKCTE yu4eOHOro
nocoOusi, HAay4YHO-IIOMYJIAPHOUW JHMTEparype, OWOIOTHYECKHX CIOBApPAX H
CIIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B MHTEpHETE), aHAIM3HPOBAThH



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.

NPEAMETHBIE PE3YJIBTATHI

[IpenmetHble pe3ynbTarhl ocBoeHHs mporpammbl COO mo Ouojoruum Ha
0a30BOM ypOBHE BKJIIOYAIOT crienupuyeckue s yueOHoro npeaMera «buomorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI M0 OCBOCHMIO, MHTEPIIPETAIUU U
npeoOpa3oBaHUIO 3HAHWUM, BUIBI IEATEIbHOCTH IO MOJYYEHUIO HOBOI'O 3HAHUSA U
MPUMEHEHUIO 3HAHUN B PA3TMUYHBIX YYEOHBIX CHUTyalUsiX, a TaKKe B pealbHBIX
’KU3HEHHBIX CHUTyallUsX, CBSI3aHHBIX C Ouosiorueil. B mporpamme mnpenmMerHbie
PE3yNIbTATHI IPEICTABIIEHBI IO F0JIaM 00yUYEHUS.

[IpenMeTHBIE pe3ysbTaThl OCBOEHUS ydyeOHoro mpeamera «buonorus» ¢ 10
Kaacce NOIKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJIM OUOJIOTMH B CHCTEME HAay4HOIO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YyHOU KAapTUHbI MMpPa WU HAay4YHOI'O MHUPOBO33pPEHMS, O BKJIAJE POCCUNCKUX U
3apyOeKHbIX yUEHBIX-OMOJIOTOB B pa3BUTUE OUOJNOTUH, (PYHKIUOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA ISl PELIECHHUs )KU3HEHHBIX 3a/1a4,

YMEHHE PAaCKphIBaTh COJEp)KaHHE OMOJOTMYECKHX TEPMHUHOB U TOHSATHMA:
KM3Hb, KIETKa, OpraHm3M, MeTabonu3M (OOMEH BEIIECTB U TMPEBPALICHUE
DHEPTUH), TOMEOCcTa3 (caMoperyssius), YpOBHEBasT OPraHU3aIMsl )KUBBIX CHUCTEM,
caMOBOCITpOu3BeIcHHE (PEPOAYKITUS), HACIEICTBEHHOCTh, HK3MEHUUBOCTh, POCT U
pa3BUTHE;

YMEHUE W3JIarath OWOJIOTHYeCKHe Teopuu (KJIETOYHAsi, XPOMOCOMHa,
MyTaI[MOHHAasl, LEHTpPaJbHAs JOrMa MOJICKYJIApHOM Owuosoruu), 3akonbr (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 HEHTpax MHOTOOOpas3us u
NPOMCXOXICHUS KyJIbTypHbIX pactenuii H. V. BaBuiosa), onpenensts rpaHuUIlbl
UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

yYMEHHE BIIaJIETh METOJaMU HAYYHOTO [MO3HAHMS B OMOJIOTUHU: HAOIOICHUE U
OIIMCAaHUE >KUBBIX CHUCTEM, IPOLIECCOB U SIBJICHUM, OpraHU3alus U IIPOBEICHUE
OMOJIOTUYECKOTO  OSKCIEPUMEHTa,  BBIABW)KCHHE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXIYy HCCIEAYyeMbIMU BEIMYMHAMHU, OOBSCHEHUE MOJYYECHHBIX



pPE3yJIbTaTOB, MCIOJB30BAaHHBIX HAYYHBIX TOHSITHH, TEOPUW W 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHUH TIOJYYCHHBIX PE3YyJIbTaTOB,;

YMEHHE BBIJICIIATH CYIISCTBCHHBIC NMPU3HAKU BHPYCOB, KIETOK MPOKAPHOT U
DYKapHOT, OJHOKIIETOYHBIX M MHOTOKJICTOYHBIX OPraHW3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB M IMPEBPAICHUS JSHEPTUU B KJETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO ¥ JHEPreTHYecKOro oOMEeHa, XEeMOCHHTE3a, MHTO3a, Melo03a,
OIUTOJIOTBOPCHMSI, PAa3MHOXKCHHS, WHIUBUIYAJLHOTO pa3BUTHS  OpraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSAThH IMOJTYYEHHBIC 3HAHUS IS OOBSCHEHUS OHMOJIOTHYCCKUX
MIPOIIECCOB M SIBJICHUH, JUIS MPUHATHS MPAKTHUYSCKUX PEIICHUN B TOBCETHEBHOM
KU3HU C LEeNbl0 oOecredeHus: Oe30MacHOCTH CBOETO 3[0POBBS M 30POBbS
OKPYXKAIOIIUX JIFOACH, COOIOIEHNST HOPM IPaMOTHOTO IOBEJICHUS B OKPY KAFOIICH
MIPUPOAHON cpele, MOHUMaHWE HEOOXOIMMOCTH HCIOJb30BaHUS JTOCTHKCHUHN
COBpEMEHHOW  Owoyornu W OWOTEXHOJOTMH M1 PalHdOHAIBHOTO
MIPUPOAOIIOTH30BAHNS;

YMCHHE peIlaTh »dJEMEHTapHbIe TCHETHYECKHE 3ajaud Ha MOHO- |
TUTHOPUIHOE CKpEIIMBaHUE, CIEIUICHHOE HacleJOBaHUEe, COCTaBJIATh CXEMBI
MOHOTHOPHIHOTO CKpPEIIWBAHMS IS TpEICKa3aHWs HaclIeOBaHUS MPU3HAKOB Y
OpPraHU3MOB,;

YMCHHE BBITIOJIHATH Ja0OpaTOpPHBIE W TPAKTHYECKHE padOTHI, COOMIOAATH
npaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOPaTOPHBIM 000PYIOBAHUEM,

YMEHHE KPHTHYECKH OIICHMBATh M HWHTEPIPETHPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO  COJCpP)KaHWs, BKIIOYAIOIIYI0 TICEBIOHAYYHBIC 3HAHHS U3
pa3IMYHBIX UCTOYHMKOB (CpeIcTBa MacCOBOW MH(GOPMAIIMH, HAYYHO-TIOMYJISIPHBIC
MaTepuajbl), STHYECKHE aCIEKThl COBPEMEHHBIX HCCIICIOBaHHN B OHOJIOTHH,
MEUITMHE, OMOTEXHOJIOTHH;

YMEHHE CO0371aBaThb COOCTBEHHBIE ITMCBMEHHBIC M YCTHBIE COOOIICHUS,
0006m1ast Ouosornyeckyro MHGOPMAIIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh MIOHATHHHBIN armapaT OMOJIOTHH.

[IpenMeTHBIC pe3yJabTaThl OCBOCHUS y4eOHOTro mpeamera «buosnorus» ¢ 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTH 3HAHWH O MECTE W PO OWOJIOTHMH B CHCTEME HAyYHOTO
3HaHMS €CTCCTBCHHBIX HAayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAayYHOH KapTHHBI MHpa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCHHCKUX M
3apyOCKHBIX yUEHBIX-OHMOJIOTOB B pa3BUTHE OWONOTHH, (QYHKIIMOHAIBHON
IPaMOTHOCTH YEJIOBEKA IS PEIICHUS )KU3HECHHBIX 3a/1a4;

YMEHHE pacCKphIBATh COJICP)KAHHE OHOJIOTHYCCKUX TECPMHUHOB W TIOHSTHIA:
BUJI, TIOMYJIALKMSA, TeHOMOH I, dBOJIOIMS, ABWKYIIHE CHiIbl ((haKTOPHI) IBOJIIOIUH,
MIPUCTIOCOOJICHHOCTh OPraHU3MOB, BH000pa30BaHME, JKOJOTHYECKHE (HaKTOPHI,



DKOCUCTEMA, MPOAYIEHTHI, KOHCYMEHTBHI, PEAYLEHThI, IEMU IUTaAHU,
9KOJIOTUYECKas MUpaMuia, OuoreoreHo3, ouocdepa;

YMEHHE WU3JIaratb OHOJOrMYecKue Teopun (IBOJIOIMOHHAs Teopus U.
JlapBuHa, CHHTETHYECKAash TEOPHUS HBOJIIOLHMHU), 3aKOHBl M 3aKOHOMEPHOCTH
(3apogmsimeBoro cxonctBa K. M. Bapa, depenoBaHms rIaBHBIX HaIlpaBiICHUN |
nyteit sBomormu A. H. CesepuioBa, yuenuss o o6uochepe B. U. Bepnanuckoro),
OTIPECIISITh TPAHUIIBI HX TPUMEHUMOCTH K )KHBBIM CHCTEMaM,

yMEHHUE BJIAJICTh METOJIaMU HAYYHOTO MMO3HAHUS B OMOJIOTHH: HAOIOICHUE U
OIMCAHHME YXKUBBIX CHUCTEM, MPOIIECCOB M SIBJICHHWM, OpraHW3amus W IPOBCICHHC
OMOJOTUYECKOTO  OJKCICPHMEHTA,  BBUIBM)KCHHE  THIIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXKIY HCCIEAYEMBIMA BEJIWYMHAMHU, OOBSCHEHUE TMOJYYCHHBIX
pPE3yJIbTaTOB, MCIOJB30BAaHHBIX HAYYHBIX TOHSITHH, TEOpPUW M 3aKOHOB, YMEHHUE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3Yy/IbTaTOB,;

YMEHHUE BBIICIATh CYIIECTBECHHBIC TPH3HAKU CTPOCHHUS OMOJOTHYCCKHUX
OOBEKTOB.: BHIOB, TMONMYJALHMA, MPOIYICHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTEOIIEHO30B M JKOCHUCTEM, OCOOCHHOCTH IMIPOILIECCOB. HACJEICTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUS, MPHUCTOCOOIECHHOCTH
OpPTaHM3MOB, JEHCTBUS OKOJOTHMYECKHX (DAKTOPOB HA OpraHU3MBI, MEpeHoca
BEIIECTB M IOTOKA JHEPTHMH B DKOCHUCTEMAax, AaHTPOIOTEHHBIX H3MCHCHUH B
IKOCHCTEMax CBOEW MECTHOCTH, KPYroBOpPOTa BEMIECTB W OHOTC€OXMMHYECKHX
LIUKJIOB B Onocdepe;

YMEHHUE TPUMEHSTH MOJYYCHHBIC 3HAHMS JUISI OOBSICHEHHSI OMOJOTHYECKHX
MIPOLIECCOB M SIBJICHUH, JUISl MPUHATHS MPAKTHUYSCKUX PEIICHUN B MOBCETHEBHOM
KU3HU C LEeNbl0 oOecredeHusi OEe30MacHOCTH CBOETO 30POBBS M 370POBbS
OKPY>KaOIIUX JIFOJIeH, COOIOICHHSI HOPM TPaMOTHOTO TTOBEJICHUS B OKPYIKAIOIICH
NPUPOJTHON Cpelle, TMOHUMaHHE HEOOXOTWMOCTH WCIOIb30BAaHUS JTOCTIKEHUHN
COBPEMEHHON OMOJIOTHH ISl pAIlMOHATLHOTO MPUPOIOIOIE30BAHHUS;

YMEHHE peliaTh JJIEMEHTapHBIE OMOJOTUYECKUE 3a/1ayH, COCTABISATH CXEMBI
IepeHoca BEIIECTB M SHEPTUU B IKOCHCTeMax (LEMH TUTaHHS);

YMEHHE BBINOJHATH JIA0OpATOpPHBIE M TPAKTHUECKHE padOThI, COOIIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYIOBAHUEM,

YMCHHE KPHTHYECKH OIICHMBATh M HWHTEPIPETHPOBATH HHPOPMAIIHIO
OMOJIOTMYECKOTO  COJIEpP’KaHUs, BKJIIOYAIONIYIO0 TICEBJOHAYYHbIC 3HAHUS U3
pa3IMYHBIX UCTOYHHKOB (CpeIcTBa MacCOBOW MH(GOPMAIIMU, HAYYHO-TIOMYJISIPHBIC
MaTepualibl),  pacCMaTpWBaTh  TJIOOANBHBIC  JKOJIOTMYCCKHE  MPOOJIEMBI
COBPEMEHHOCTH, (OPMUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO TIO3HIIHIO;

YMEHHE CO37aBaTh COOCTBEHHBIC IMCHMEHHBIE M YCTHBIE COOOIICHHS,
00o06m1ast Ouosornyeckyro HHGOPMAIIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh MIOHATHHHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne

TemaTuuyecku
if 0JI0K, TeMa

OcHoOBHOe coepikaHue

OcCHOBHbBIE BH/IbI 1eATEJILHOCTH
ob0ygaroummxcs

JlesATeJIbHOCTD YYUTES C
y4ueToM padoueii

HOOP u 50P

(Ha ypoBHe y4eOHBIX JeiicTBHIi) NPOrpaMMbl
BOCIIUTAHUS
Tema 1. BuoJiorusi Kak Hayka
1. | Bbuonorus B | buonorus kak Hayka. Cssi3u | PackpsiBarh cojepkanue TepMUHOB | DOPMHUPOBATH https://m.edsoo.
1 |cucreme Hayk | OMojJorud ¢ OOLIECTBEHHBIMH, | U TTOHSTHN! Hay4JHOe | moHMMaHueponbromornu | ru/lBLQH548U
(1 gac) TEXHUYECKUMHU MHPOBO33pEHHE, B(HOPMHPOBAHUHUICTETHYEC
n JIpYTUMHI ecTecTBeHHbIMU | Hayunast kapTuHa Mupa,HaydHBIH | KOMKYIbTYPBUIMYHOCTH.
Haykam, ¢uinocoduell, peauruei, | METoA, Tumoresa, Teopus, Merons! | OpHeHTHPOBaThH Ha
STHKOH, HCCIIEIOBAHNS. COBPEMEHHYIO cHuCTeMy
scTreTHKoif M mpaBoM.  Poxb | XapakTepu3oBaTh OHOJIOTHIO KaK | HAy9HBIX
Ouonoruu HayKy, €€ MeCTO U pOJIb CpeIH | MPeACTaBICHUII000CHOBHBI
B (OpPMHPOBAHHH COBPEMEHHOH | APYIUX X OHMOJIOrNYecKuX
Hay4HO#l KapTuHbl Mupa. Cucrema | EcTecTBeHHBIX HayK. 3aKOHOMEPHOCTSIX,
OMOJIOrMYeCKUX HayK. IMepeuncisith pasneisl OHOIOTHU B3aMMOCBSI3IX YelOBeKa C
JleMoHCTpanuu: B COOTBETCTBHE COOBEKTaM | MPUPOTHON U COIMAIBHON
Ioprpersr: Y. dapsun, I'. Mennens, | unsydenns. HaspiBate BakHEimme | cpemoi. IIpuBuBath
H.K Konbnos,/Ix.Yorcoru®. Kpuk. | oTpacinu OHOJOTHUECKUX 3HAHUU U | HOHMMAaHUE poiu
Tabmuumsr u  cxembl: «MeTozsl | 3aa4u, CTOSMIUE nepe] OMOIOruel | OMOJIOTHYecKoll Hayku B
MMO3HAHUS KHUBOH PUPOIBI» XXI B. (dbopmupoBaHUU
Hay4YHOTOMHPOBO33PEHHUS
LeseBbie  OpPMEHTHPBI:
HeHHOCTH HAYYHOr'0
MO3HAHUSA
1. | Meroasl Mertoap! o3HaHUS KUBOH pupoasl | PackpeiBath cozepkanue | Beipaxarts https://m.edsoo.r
2 | no3HaHus (nabmonenue, 9KCIIEPUMEHT, | TEPMMUHOBHM  TOHSATHH: HAY4YHBIH | MO3HABaTEIbHbIC u/IBLQH548U
JKUBOH OINHUCaHUE, HU3MEpEeHHe, | METOJI, METO/bI UCCIEAOBAHMUS. HHTEPECH! B PA3HBIX
npuposps (1 KIaccuUKaIys,  MOJENHpoBaHue, | XapakTepH30BaTh OCHOBHBIE | TIPEMETHBIX 00JIACTSX C
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Jac)

CTaTUCTUYECKAs o0paboTka
JaHHBIX). JIeMOHCTpAIHH:
Tabmuuel W cXembl: «MeToasl

MO3HaHMS )KUBOI TNIpUpOAbI».

JlabopaTopHble W  TPAKTUYECKHE
padoThI:

IIpakrrueckas pabora Nel.
«Ucnonb3oBanue Ppa3INYHBIX
METOJI0B IpH U3y4CHUH

OHMOJIOIHYECKUX OOBEKTOBY

METOJbI
Ilo3nanus KHUBOH TIPUPOJIBI:
HalIo/IeH e, 9KCHEPUMEHT,
OIUCAaHUE, HU3MEpeHue,
KIaccuuKanus, MOJCIHPOBAHHUE,

CTaTHCTHYECKast 00paboTKa TaHHBIX

y4€TOM MHAWBUIYAJIBHBIX
HHTEPECOB, CIIOCOOHOCTEIA,
JIOCTHKEHUH.
BeIsBIATEUXapaKTEPH30BA
ThCYIICCTBCHHBICIPU3HAKN
GHOJIOTNYECKIXOOBEKTOB(
SIBJICHUH).

LleneBble OPHEHTHPBI:
HEHHOCTH HAYYHOI'0
MO3HAHUS

Hto

T0 YacoB II0 TeME: 2

Tema 2. JKuBble cHCTEeMbI M MX OPTraHHU3ALHUS

2.
1

buonornuecku
e
CHCTEMBI,ITPOIT
€CCHI U MX
u3y4yeHue

(1 gac)

JKussie crcTeMbl (GHOCHCTEMBI)
KaK TpeIMET U3yueHust GUONIOTHH.
OTJIMYKE KUBBIX CUCTEM

OT  HEOpPraHWYeCKOW  MPHPOIBI.
CpoiictBa  OHocHCTEM u HX
pa3HooOpasue.

YpoBHH OpraHu3aluu OHOCHCTEM:
MOJIEKYJISIPHBIH, OpraHOM/IHO-
KJICTOYHBIH, OpraHU3MEHHBIH,
MOMYJISILIMOHHO-BHIOBO,
9KOCHCTEMHBIH
(6broreoneHOTHYECKNIA),
ouochepHsIil.

Hayku, nzyuaromie 6nocucTemMsl
HapasHbIX YpPOBHSX OpraHU3aLUU.

JleMoHcTpanuu:

Tabmuuel u  cxeMsl. «OCHOBHBIE
MIPU3HAKU JKU3ZHUY, «YpoBHH
OpraHu3allik  >KUBOW  IIPUPOABI».
MogensmonexynslJIHK

PackpbiBaTh COJIEp)KaHHE TEPMUHOB
HIOHATHIA: cucTeMa,
OHOJIOTHYECKAsT CHCTEMA, DJIEMEHTHI
CUCTEMBI, CTPYKTYypa 6HOCI/ICTCMLI,
CBOMCTBA JKMBLIX CHCTEM, OOMEH

BEI[ECTB,  Pa3MHOXEHHE,  POCT,
pasBuTHE, HAaCJIEICTBEHHOCTD,
HM3MEHYUBOCTE, pa3apaxxuMoCTh,

9HEPro3aBUCHMOCTb, YPOBHH
opraHu3anuy Xu3Hu (OruocucTem).
XapakTepu30BaTh MPHHIHIIbI

Opranu3zanuu OHOCHUCTEM:
OTKPBITOCTD, BBICOKAS
YIOPSAAOUYEHHOCTD, CAMOPETYIISIHS,
HEepapXU4HOCTb.

IIepeuncnats YHUBEpCAJIbHbIE
CBOMCTBa JKHUBOT'O: €IIMHCTBO
XUMHYECKOTO

COCTaBa, Ppa3apaxxuMocCTh,
JIBUKCHHE, roMeocTa3,pocT "
pa3BuUTHE, HAaCJICICTBEHHOCTb,

DopMUpoBaTH OTHOLIEHUE
K OMOJIOTHH KaK K Ba)KHOH
COCTABIISIIOLLEH Hayku H
KYJBTYPBLTOPAOCTD 3a
BKJIAJ]  POCCHHCKHUX H
COBETCKMX  y4EHBIX B
Pa3BUTHEMHUPOBOHOHOIIOT U
YECKOWHAYKH.

LlesieBbIe OPHEHTHPDI:
NaTPUOTHYECKOE
BOCIUTAHUE
YcTanaBnauBarth
CyHIECTBEHHBIHN MTPU3HAK
KJIaCCU(UKAIN
OHOJIOrNYECKUX 00BEKTOB
(sIBJIEHMIA, TIPOLIECCOB),
OCHOBaHUSI ISt
00001IeHUSANCPABHEHHS, KD
UTEPUUITPOBOIMMOT OaHAN
n3a. PopMHUPOBATH yMEHHE
BBISIBIISITh AC(QHITUTHI

https://m.edsoo.
ru/5T7SVKFTX
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HU3MCHYUBOCTD, OBOJIIOL M
(mpucnocobaeHue

K  H3MCHSIOIIUMCS  YCIIOBHSIM).
IIpuBOAMTH NpPUMEPBl OHOCHCTEM

pa3HOro YpOBHS OpraHU3aLUuU
U CpaBHHUBATh MPOSBICHHUS CBONCTB
JKMBOTO Ha Pa3HbIX YPOBHSIX.
XapakTepu30BaThOCHOBHBICIIPOIIEC
CBbI, TIPOTEKAIOIINE B OMOCHCTEMAX
0oOMEH BELIECTB W IPEBpallCHUE
9HEpPruy, CaMOBOCIIPOM3BENIECHHUE,
CaMOpEryJIsilUs, pa3BUTHE.
Co0bmonats ipaBuiia 6epekHOTO
OTHOILCHUS K )KHBOI IIpHpoie

HHpOPMAIIHH, JaHHBIX,
HEOOXOJUMBIX
JUISpEIICHHS
[IOCTaBJICHHOM 3a1auu.
LleeBble OPHEHTHPBI:
LHEHHOCTH HAYYHOT 0
MO3HAHHUS

Tema 3. Xumuueckuii cocTaB M CTPOEHUE KIETKH

XUMHUUYECKUH  COCTaB KJICTKH.

Wroro yacos 1o teme: 1
3. | Xumuueckuii
1 cOoCTaB

KkiaeTku. Boga
)41
MHUHEpaJIbHbIC
comu (1 gac)

XUMHUYECKUE HIIEMCHTHI:
MaKpO3JIEMEHTHL,MHKPOIJIEMEHTHI.
Bona i MuHepajbHbIC BELIECTBA.
OyHKIMU BOJABI U MHHEPAIBHBIX
BemectB B KieTke. Ilommepkanne
0CMOTHYECKOr0 OaaHca.
JleMoHcTpanuu:

JwnarpaMmer: «Pacmpenenenue
XAMHYECKHX 3JIEMEHTOB B HEXUBOM
npupoe»,«Pacnpenencane
XHUMHYECKHX 3JIEMEHTOB B IKHBOM

MPUPOALY.
Ta6muusl u CXEMBIL.
«[leproanueckas Tabnuia

XUMHYECKHX JIEMEHTOBY,
«CTpoeHue MONEKYIIBI BOIBI»

PackpbiBaTh colepxaHie TEPMUHOB
W TIOHATHH: 3JIEMEHTHI-OHOTEHBI,
MAaKpODJIEMEHTBI, MHUKPOAJIEMEHTHI;
MHHepaJbHbIE BEIECTBA, MOJICKYIIA
BOAbI Kak JIMIOJb, BOJOPOJHBIE
CBS3H; ruapodUIbEHEIE U
ruzpodoOHbIe

BEIIECTBA.

JlokasbIBaTh €/IMHCTBO
JJIEMEHTHOTO COCTaBa KaKOJHO M3
cBOiicTB  kuBoro. Pacmpenensars
XMMHUUYECKHE 3JIEMEHTBI MOrpyMnam
B 3aBUCHMOCTHU

oT KOJIMYECTBEHHOI'O
MPEACTaBUTENLCTBA B OPraHU3ME;
XapaKTepU30BaTh POJIb OTAEIBHBIX
JJIEMEHTOB.

BbIABIATE CBA3b MEXKAY COCTaBOM,

BBIsBIAT HPUYUHHO-
CIICICTBEHHBIE CBSI3H IPH
U3YYCHHH OHOIOTMYECKHX
SBICHUH ¥  IIPOLECCOB.
CaMOCTOATENBHO
BEIOHPATh crocob
pelenus yueOHOMI
Ouonoruueckouzanaun
(cpaBHMBATHHECKOIIBKOBAP
HaHTOB

pelIeHns, BEIONpaTh
HanboJsiee MOIXOAAMHUI ¢
y4€TOM  CaMOCTOSTENHHO
BBIJICTICHHBIX KPHTEPHEB).
Iles1eBbIe OPHEHTHPBI:
LHEeHHOCTH HAYYHOI'0
MO3HAHHS

https://m.edsoo.
ru/YTLWWOJE

(0]
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CTpOCHUEM MOJIEKYITBI
XMMHYECKOTO COCJAMHCHUS M €ro
(GYHKIMSIMH B KJICTKE

3. | benku. Cocras | benku. CoctaB u crpoeHue OenkoB. | PackpsiBaTh comepxanue TepMHHOB | DopMHUPOBATH ymenue | https://m.edsoo.
2 " CcTpoeHHE | AMUHOKHCIOTHI - MOHOMEPHI | HTIOHSTHIL: OIIKH, TIOJTMMEPHI, JienaTh BBIBOJIBI c | ruYTLWWOJE
6enxoB (1 yac) | Genkos. He3zamenumsie U | MOHOMEDBHI, ucronb3oBaHueMaeyktus | O
3aMEHIMBIE AMUHOKHCIIOTH. | aMHHOKHCIOTBLIICNTHAHAS  CBSI3b, | HBIXMUHIYKTUBHBIXYMO3aK
AMUHOKHCIIOTHBIA COCTaB. YPOBHHM | MOJUIENTH], ACHATYPALUS. JIIOYEHAN,yMO3aKITFOU CHIH
CTPYKTYpbl ~ OelKOBOil  MoueKyibl | XapakTepH30BaTh OCNKH Kak KIacc | MoaHAIorHu,hopMyIupoBa
(mepBUYHAs, BTOpUYHAs, TPETHYHAs | OPraHUYECKUX COEIMHEHUH; | TBIUIOTE3bI0B3aHMOCBI3S
u YeTBEpPTHYHAS CTPYKTYpa). | KIacCHu(HUIUPOBATh UX OCTPOCHHIO | X.
XuMHYecKHe CBOHCTBa OEKOB. (rmobynspasie u  GubpmmtApHele | IleeBble  OpHEHTHPBI:
Buonoruueckue GpyHKIUHN OEIKOB. Oenxn), HEPEUUCIIATH U | IKOJIOTHYEeCKoe
JleMoHCTpanuu: XapaKTepu30BaTh PyHKINU OCIKOB | BOCHHTAHHE
Tabmumer u  cxeMmbl:  «CTpoeHHe VBaxarth TpYA,
MOJIEKYJIBI Gerkar». pe3yabTaTHl CBOETO TPYJa,
O6opynoBaHue: CBETOBOM Tpyaa APYTHX JHOCH.
MHKPOCKOII, MUKPOIIpETIapaThl .
IleneBble  OPHEHTHPBI:
TPYAOBOE BOCIIHTAHHE
3. | ®epmentsr  — | DepMeHTHI-OHOIOTHYECKUE PackpeiBath conep>xanue TepMUHOB | OpHEHTHPOBATh Ha | https://m.edsoo.
3 | OmonorHYecKH | KaTaau3aTopBI. W TIOHATHI: (EPMEHTHI, aKTHUBHBIN | HEOOXOAUMOCTh ru/YTLWWOJE
e Crpoenue (epMeHTa: aKTUBHBIH | LIEHTD, cyOcTpaTHas | IpUMEHEHUs (6]
KaTaJu3aTopsl | IEHTP, cyOcTpaTHas | ceuu(pUIHOCTb, KO(GEpMEHTHI, | OMOJIOTMYECKUX  3HAHHH
(1 gac) CrIenuUIHOCTS. OeNKH-aKTUBATOPHI IpU  peIleHUH 3a7ad B
KodepmenTsl. Butamunst. H1OeNKU-UHTHOUTOPBL. obnactu OKpy»Karouien
OTnmuns (hepmeHTOB 0T | YKa3pIBaTh OTIINUHSA (PEPMEHTOB OT | CPEHBL
HEOPraHM4EeCKUX KaTaau3aTopoB. HEOPraHMYECKUX KaTaau3aTopOB. IleneBble OpHEHTHUPHI:
JlemoHcTpanuu: OOBACHATH poib (PEPMEHTOB JIKOJOTHYECKOe
Tabmuubr u  cxembl: «Ctpoenue | B QYHKIMOHMPOBAHMM  KMBBIX | poopima
(bepmerTa». CHCTEM, B MPOMBIILICHHOCTH, B |y
. . Ba)kKaTb TPYXH,
OO6opynoBanue: 0060pyfoBaHME U1 | MEAULUHE, B IOBCEJHEBHON JKU3HU
IIPOBECHUS HaOIIOCHUH, | YelloBeKa PesyIIbTATEL CBoeroquyL(a,
HU3MEpPEeHUH, SKCIIEPUMEHTOB. TpyJa Apyrux Jroacu.
JlaGopaTtopHble M IpaKTHYECKHE IleneBble  OPHEHTHPBI:
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paboTsI:

JlaboparopHas pabotaNel.
«3y4yenne
KaTaJIMTHIECKOM AKTHBHOCTH

(bepMeHTOB (HApUMEpe aMIIashl
WM KaTajasbl)»

TPYAOBO€ BOCIIUTAHHE

3. | YrneBonpl. YrneBomsl: MoOHOcaxapupl | PackpeiBaTh conepikanue TepMUHOB | BIABIATH u | https://m.edsoo.
4 | JIunust (1| (ryroxo3a, u TIOHSTHI! YIJIEBOABI, | XapaKTepHU30BaTh ru/YTLWWOIJE
Jac) pubo3anne30Kkcupub03a), iucaxapus] | MOHOCAXapHbl, JMcaxapubl, | CylecTBeHHble mnpu3Haku | O

Bl (caxaposa, JIaKTO03a) U | moJMcaxapujbl, TJII0K03a, pubo3a, | GHONOrNYecKHX

nostrcaxapuapl (Kpaxmal, IJIHKOTeH, | Ae30KcHpnb03a, caxaposa, J1akTo3a, | 00beKTOB(SIBICHHI).

LIEJUTION03). MaibTO03a, [ENT0II03a BIsBIATE HPUYHHHO-

Buonoruueckue ¢GyHkIMY | (KIeTyaTKa), KpaxMmall, [IJIMKOIeH; | CIICACTBCHHBIC CBSI3M MPH

YTIICBOJIOB. JIunuasl: | UG, H3y4eHUH OHOJIOTMYecKuX

TPUTITHIEPHUIBI, bocdonumuasl, | TPUNITHLEPHABI(KHPBI,MACIIa), SIBJICHUH 1 TTPOIIECCOB.

CTEPOUIBL. (bochoUITHIBL, CTEPOHIEL. IleneBble  OpPMEHTHPHI:

I'mapodunsHO-rUApodoOHEIE XapaxkTepu3oBaThb YIIIEBOJIB, | IEHHOCTH HAY4YHOI0

cBolicTBa. bronornueckne (QyHKINM | TUMUIBIKAK  KJIACCOPTAHUYECKHUX | MO3HAHMS

JIMIHIOB. COeJIMHEHHIL.

CpaBHEHHE YIIIeBO/IOB, OCIIKOB U Knaccudunuposars yrnesoisl u

JIMITUIOB KaK UCTOYHUKOB SHEPTUH. | JIUIHAIBI 1o CTPOCHHUIO;

JleMoHCTpanuy: TIePEIHCIATh QYHKIMI

TabnuubucxeMsl: «YTIEBOABIY, YIJIeBOAOBUIHIIHIOB.

«JIunuaer». O6opynoBarue: | CxeMaTHYECKH u300paxath

obopynoBaHue CTPOGHHE  MOIEKYNl  YIIEeBOJOB,

Jns  mpoBeneHus — HAONIOAEHWH, | JIMITHIOB

W3MEPEHHH, SKCTIEPHIMEHTOB
3. | Hykneunossie | HykienHoBbie KUCIOTHL: | PacKpbIBaTh COEpKaHUEe TEPMUHOB | Y CTaHABIUBATD https://m.edsoo.
5 | KHCIIOTBI. JHKuPHK. Hyxneoruner —-|lm MOHATHIA: | cymecTBeHHbI  mpu3Hak | ru/YTLWWOIJE

AT® (14yac) | MOHOMEPBHI HYKJICHHOBBIX KHCJIOT. | A€30KCHPHOOHYKICHHOBAsT KHCIOTA | KiIacCH(UKALUK (0]

CrpoeHue (THK), puboHyKJIENHOBasE KUCIOTA | OHOJIOTHYECKUX OOBEKTOB

Upynkuun  JHK. Crpoenune u | (PHK), HYKJICOTUJ, | (SIBICHUIA, MPOIIECCOB),

¢yuknun PHK. AT®: crpoeHHe W | MOJMHYKICOTHIHAS IIETTh OCHOBaHUS IS

GyHKIHH. (TIOJIMHYKJICOTH L), KOMIZIEMEHTapHO | 00600IeH s "
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JlemoHcTpamu:

IToptpersr: [x.Yorcon,®.Kpuk, M.
VYunkunc, P. ®pankinuH.

TabmuIb! HCXEMBI:

«Hyxnennossie kucnotsl; JJHK»,
«buocunres Oenka»,«CTpoeHue
MoJiekynsl ATO».
O0bopynoBaHUe:CBETOBOH
MHKPOCKOI, MHKPOITpeaparsl

ctb, Gyukuun JHK (xpanenuen
nepenaua HACJIE/ICTBEHHOM
UHpOPMaLHH); BUJIBI
PHK(unpopmanronsas, rpancrnopT
Hasl, pubocomanbHas);
azieHo3uHTpHpOChAT (ATD),
MaKpOIprudeckast CBs3b.
XapaxkTepu3upoBaTh HYKICHHOBBIE
KHCIIOTHI Kak XUMHYECKHE
COeIMHEHHS u HOCHUTEITH
HACJIeICTBEHHOH MH(OpMaIHIL.
OTMeuaTh OCOOCHHOCTH CTPOCHUS

MOJICKYJ ~ HYKJICHHOBBIX  KHCIOT
(AHK, PHK) u AT®.
CxeMaTH4ecKu u300paxaTh
CTpOCHHE

HYKJICOTH/IOB, MOJIEKYJT

HYKJIEUHOBBIX KUCIOT, ATD

CpaBHEHHUS,KPUTEPUU u
IIPOBOJIMMOTO aHAIN3a.
dopMupoBaTh yMEHHE C

yuéToM MPeI0KEHHON
OHOJIOrMYECKOH 3a7a4u
BBISIBIISATD

3aKOHOMEPHOCTH "
MIPOTHBOPEYHS B
paccMarpuBaeMbIX (hakTax
WHAOJIIOAECHUAX,

npeanaratb KpUTEpHH s
BBISIBJICHUS

3aKOHOMepHoCTel u
MPOTUBOPEUHIL.
BrusBnsath MIPUYHHHO-

CIIICTBEHHBIE CBSI3U TIPH
H3y4YeHUH OHOIOTHYECKHX
SIBJIGHUH U IIPOLIECCOB.

IleneBble  OpHEHTHPBI:
LHEeHHOCTH HAY4HOI'0
MO3HAHHSL.

Hctopus
METO/IbI
Wzydenus
KJIETKH.
Knerounas
Teopust
gac)

n

a

LuTonorus—HaykaoKJIeTKe.
Knerounas teopus — mpumep
B3auMojelicTBus uaeil u akToB B
Hay4yHOM HO3HAHUU. Metonsl
M3y4eHUsl KIETKU. JleMOHCTpauuu:
ITopTpertsr:

A. Jlesenryk, P. I'yk, T. IlIBanH,
M.Ilneinen,K.bap,P.Bupxos.

O6opynoBaHue: CBETOBOM
MHKPOCKOTI, MHKpOIIpenapaTsl
PpacTUTENbHBIX, JKUBOTHBIX u

OaKTepUalIbHBIX KJICTOK; PUCYHKH C

PackpsIBaT conepikaHue TEPMUHOB
M TIOHSATUH. KIJICTKA, IIUTOJIOTHS,
pacKkpbIBaTh co/iepKaHue
TI0JI0’KEHUH KJIETOYHOM TEOpUH.
IlepeuncnaTe W XapakTepHU30BaTh
OCHOBHBIC METOJIBI HU3ydEHUS
KJIeTKd: (IPUTOTOBIEHHE CPE30B,
OKpalluBaHUe,
MHKPOCKOITUPOBAHHE,
neHTpudyrupoBaHue,
KYJIbTUBUPOBAHUE
TKaHe#)

KJIICTOK n

DopMUpPOBATH YMEHHE C
y4€TOM IpPEAT0KEHHOM
61O0JIOTMYECKOU 3a1a4u
BBISABIIATD
3aKOHOMEPHOCTH U
MPOTUBOPEUUS B
paccMaTpuBaeMbIX (akTax
MHAOIIOAEHUSAX,
MpeaIaraTb KpUTEPUH JUTst
BBISIBJICHUS
3aKOHOMEPHOCTEHUIIPOTUB
Opeumil.

https://m.edsoo.
ru/YTLWWOJE

O]
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MUKpooTorpadusimu KIIETOK, LleseBble  OPMEHTHPHI:
MOTy4EHHbIE C HOMOIIBIO IEHHOCTH HAY4YHOI0
CBETOBOTO " 9JIEKTPOHHOTO MO3HAHUSA
MHUKpPOCKOIIa
3. | Kuerka Knerka kak wuenocrtHas kuBas | PackpbIBaTh cosiepaHue TEPMUHOB | YCTaHABIUBATh https://m.edsoo.
7 Kak 1enoctHas | cucrema. OOIue NMpU3HAKU KIIETOK: | U MOHATHI:KIETKA | CYIIeCTBEHHBIH  npu3Hak | ru/YTLWWIJE
JKUBast 3aMKHyTasg HapyxkHas MeMOpaHa, | (3yKapHOTHUeCKad, KJIaccu(pUKanum (0]
cucTeMa (1 | monexyaer JHK kak reHeTHYecKHil | IPOKAPHOTHYECKAs), OMOJIOTHYECKUX OOBEKTOB
4ac) amnmapar, CHCTeMa CHHTe3a Oeska. | Iia3MaTH4yecKas MeMmOpaHa | (sIBJICHUH, IPOIIECCOB),
Tunbl KIETOK: (nnasmanemma), TJIMKOKAIMKC, | OCHOBAHUS ULt
9yKapHOTHIECKAs U | TpaHCTIOPT BelecTB (IIACCHBHBIH, | 0000ICHHUICPABHEHNUS, KD
MIPOKAPUOTHYECKAS. aKTHBHBIN), 3HI01UTO3 ((harounTos, | HTepun MIPOBOAMMOIO
OcobenHoCTH CTPOCHUS | MMHOLUTO3), 9K301IUTO3, KJICTOYHAs | aHaIu3a. Beipaxatsb
MIPOKAPUOTHIECKOH KIICTKHU. CTEHKa, HyKJICOUI. aKTUBHOE HEeTIpUsTHe
Kiterounas CTEHKa Oakrepuii. | CpaBHHBATH MEXIY COOOM JIENCTBUI, TIPUHOCSIINX
Crpoenue 9YKapUOTHUYECKOH | DYKapHOTHUYECKUE U | Bpex NpupoJe.
KJICTKH. OcHOBHBIE OTNUYUS | IPOKAPUOTHUYECKHE kietky; | leneBble  OpMEHTHPBHI:
PacTHTEIBHOH, KUBOTHOU OTMEYaTh CXOJACTBO M DasiH4Hsi B | IKOJOTHYECKOE
U rpubHOit kietku. [ToBepXHOCTHBIE | CTPOSHUU KIIETOK GakTepuil, | BocmuTaHUe
CTPYKTYpbl — KJIETOYHAsi CTEHKA, | )KUBOTHBIX, pacTeHUH U rpuboB BrusiBnaTh u
TIIIKOKATHKC, UX QYHKIINH. XapaKTepU30BaTh
[lnasmatndeckass MemOpaHa, ee CYIIECTBEHHbIE IPH3HAKH
CBOHCTBA U (QYHKIUH. OHOJIOTHYECKUX O0OBEKTOB
JlemMoHcTpanuu: (stBIICHMIA).
IMoptpersr:  A.JleBenryk,P.I'yk, T. VYcranaBnauBarthb
IBann, M. Hlneiinen, K. bop, P. CYIIECTBEHHBI  MPHU3HAK
Bupxos. KJIaccu(pUKanuK
Tabmuisr u cxeMsl: «CTpoeHHe OMOJIOTHYECKUX OOBEKTOB
9YKapUOTUYECKOU KJIETKU, (s1BIICHMH, MIPOIIECCOB),
«CTpoeHue KMBOTHOH  KIIETKHU», OCHOBAHUS JUIs
«CTpoeHne pacTUTENBHOU KIIETKH, 00001meHus u
«Ctpoenue MTPOKaPHUOTHUECKOH CpaBHEHHUS, KPUTEPUU u
KIIETKU. MIPOBOJIMMOT0 aHAJIN3A.
ObopynoBanue: CBETOBOM LlesieBble  OpPMEHTHPHI:
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IHEHHOCTH
TIMO3HAHUA.

HAay4YHOro

w

CrpoeHue
9YKapHOTHYEC
koit xierkn (1
qac)

MHUKPOCKOII, MUKpOIIpenaparbl
PpacTUTEIbHBIX,

JKHBOTHBIX u
OaKTepUaTbHBIX)KKIECTOK
Huroriasma ©u €€ OpraHOWIbI.
OnHoMeMOpaHHbIe OpraHou bl

xierku: OIIC, ammapar [omsmxw,
JIN30COMBI.

IonxyaBTOHOMHBIE OpraHOUIbI
KIIETKH: MUTOXOH/IPUHY, TIIACTUJIBL.
[IpoucxoxaeHne MHUTOXOHAPUH H
mwiactul,. Buasl mactua.
HemeMOpaHHbBIe OpraHOUABI KIETKH:
puOOCOMBI, KIETOYHBIN LIEHTP,
LEHTPUOJY, PECHHYKH, SKTYTHKH.
@DyHKIMU OPraHOUIOB KIETKHU.
Bxumtouenust. Snpo — perynaropHslit
LEHTPKIIETKH. Crpoenuesiapa:
saepHast

00010uKa, KapuoIIa3Ma, XPOMATHH,
SAPBIIIKO. XPOMOCOMBI. TpaHcriopT
BEILECTB B KIIETKE.

JleMoHcTpanuu:

Ioptpersr:  A.JleBenryk,P.I'yk, T.
IIann, M. Illneiinen, K. bap, P.
Bupxos.

Tabmuis! 1 cxemsl: «CTpoeHHe
DyKapHOTHYECKON KIICTKH,
«CTpoeHHe SKUBOTHOH  KJIETKUY,
«CTpoeHHe pacTUTEIbHOU KIIETKUY,
«Crpoenune MTPOKapHUOTHUECKOH
KJICTKH»,

«Crpoenue aapa KIICTKH».
O6opynoBaHue: CBETOBOM

PackpbiBaTh conepikaHHe TEPMHUHOB
u TIOHSTHIA: LUTOILIA3MA,
OpTaHOU]IB,
sHmomIa3Marnueckascets (JI1C),
anmapar  [OnpmKH,  JH30COMBI,
BaKyOJIb, MUTOXOH/PHUH, TUIACTHIBI
(xopomiacTsl, XPOMOILIACTHI,
JIEHKOTLIACTEI), puboCOMBI,
MUKPOTPYOOUKH, KJIETOYHBIH LEHTP
(ueHTpocOMa), PECHHYKH,

KTYTUKH, BKJIFOYCHHS, SIpo,
saepHas 000JI0YKa, KapHoILIa3Ma,
XPOMATHH, SIIPBILIKO, XPOMOCOMBI.
OnucelBaTh CTPOCHHE

JYKapHOTHUYECKOH  KIeTKM MO
HU300paKEHUSIM
u Ha MHKPOIIpENapaTax;

KJIaCCU(HIMPOBATH OPTaHOUIBI

B 3aBucumoctH OT 0OcoOeHHOCTEMH
ux crpoeHus (OJHOMEeMOpaHHBIE,
IByMeMOpaHHbIe, HeMeMOpaHHEIE);
ONHUCHIBATh PYHKIIMU KaXKIOTO
OpraHouzia B KJIETKE.
XapakTepu3zoBaTh KIECTOYHOE SIPO

KaK MECTO XpaHeHus,
nepeaaun(yaBOCHHE XPOMOCOM) H
peanu3anumu (Tpanckpumms)
HACJIC/ICTBCHHOM uHdopManun
KJICTKH.

IMepeuncisith u OIMCHIBATH

dopmupoBaTh yMEHHE C

y4éTOoM MIPeUIOKEHHOM
OHOJIOTHYECKOM 3a7a4u
BBISBJIIATH

3aKOHOMEPHOCTH u
[POTUBOPEYHS B
paccmarpuBaeMbIX (hakTax
HMHAOIONEHNSX,

npeasjaratb KpUTepuu st
BBISIBJICHUS
3aKOHOMEPHOCTEHUIIPOTUB
Opeynid.

BrusBnsaTh MIPUYHHHO-
CIIEICTBEHHBIE CBSI3M TIPH
H3y4YeHUH OHOJIOTUYECKHX
SIBIICHUH U TIPOLIECCOB.

DopmupoBaTh YMEHHUE
BBISIBJISATD IeOUIATHI
uHpOpMauy, JIaHHBIX,
HEOOXOJUMBIX
JUTSPELICHUS
MIOCTABJICHHOH 331a4H.
CaMOCTOSTENbHO
BEIOMPATh crocob
pelieHus y4eOHOM
OHoornueckoit
3a1a4n(CpaBHUBATH
HECKOJIBKO BapUaHTOB
pelueHus, BbIOMpATh

HanOoJiee MOIXOMSIIMKI C

https://m.edsoo.
ru/YTLWWO9JE

(0]
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MHKPOCKOTI, MHUKpOIIpernaparhbl | KOMIIOHEHTHI sipa U UX QYHKUUY, | yYETOM  CaMOCTOSTEIBHO
PaCTUTENBHBIX U )KUBOTHBIX KIETOK. | CXeMaTH4HO M300pakaTh CTPOCHHE | BBIACTICHHBIX KPUTEPHUIl).
JlaGopaTopHble W  TPAaKTHYECKHE | PACTUTENBHON M KMBOTHOH KieTkH. | IleeBble  OpHEHTHPBI:
paboTsI: OOBACHATD 6UO0JIOTUYECKOE | IEHHOCTH HAY4YHOI0
JlaboparopHas paboTaNe?. | 3HaYeHHE TPAHCIOPTa BEIIECTB B | MO3HAHUS.
«3yuyenne KIIETKE
CTPOCHUS KJIETOK pacreHui,
JKUBOTHBIXHU Oakrepuit oz
MHKPOCKOIIOM Ha FOTOBBIX
MHUKpOIIpenapaTax ¥ UX OIMCaHUe»
Hrtoro gacos 1o teme: 8
Tema 4. KusHenessTeIbHOCTD KJIETKH
4. | ObmeH OOMeH BellecTB, WM MeTaboJiu3M. | PackpbiBaTh cojiep)kaHre TEpMHUHOB | BbISABIATH u | https://m.edsoo.
1 | Bemecrts. Accumunsanus (mmacTuueckuil | ¥ MOHSTHIL: 0OMEH BEIeCTB XapaKTepU30BaTh ru/MEETZ2D71
ITnactiyeckn | oOMeH) u JVICCUMIJISLIA | IPeBpalieHue SHEPIHU | CYIIECTBEHHBIC IPU3HAKU
i oOMeH. | (FHepreTuuecKuit (MeTaboamM3M), OMOJIOTHYECKIX
@dortocuHTE3. | OOMEH)— JIBE CTOPOHBI EIMHOTO | ACCHMUIISILINS, [UIACTHYECKUH | 0ObEKTOB(SBICHHUI).
XeMocHHTE3 mporecca  MerabommsMma.  Pomb | oOMeH, JUCCHMMIIALMS, | Y CTaHAaBINUBATh
(2 gaca) 3aKOHOB COXpaHEHHUS! BellecTBAa M | SHEpreTHUeCKUi O0OMEH, | CYIIECTBEHHBIH  MPU3HAK
SHEpPruu (dorocuHTes, (oronus, | KnaccupuKanuu
BHOHMMaHNM MeTabonu3ma. Tunsl | pochoprnupoBaHne, INEPEHOCUUK | OMOJIOTHYECKUX OOBEKTOB
oOMeHa BEeLIeCTB: aBTOTPOQHBII MIPOTOHOB, XeMOCHHTE3. (s1BIICHUH, IPOIIECCOB),
u rereporpodusiil. Pons pepmentoB | OnuceiBaTh (oTocuHTE3, | OCHOBAHUS JUIst
B OOMEHE BELIECTB U IPEBPALICHHUH | IIPOLECCHI, HpOTEKaIoIIHe B | 00001IeHNUs U CpPaBHEHUS,
SHepruu B Kierke. dorocunres. CBETOBOW M TEMHOBOH (ase. KPUTEPHH  TIPOBOANMOTO
CeeroBass W  TemMHOBas  (a3bl | BeisaBuarh MPUYMHHO- | aHAJIU3A.
¢doTtocuHTE3A. Peaxnuu | cnencTBeHHBIE CBSI3U Mexny | LleneBble  OpMEHTHPBI:
¢doTocuHTE3A. D¢ HEeKTUBHOCTD | IOTJIONMIEHUEM COJHEYHON JHEPrHU | HEHHOCTH HAYYHOI 0
(boTocuHTE3A. XJIOPO(UIIIOM U CHHTE30M MOJICKYI | MO3HAHHSI.
3nauenue Qortocunresa g ku3Hu | ATD. YcranaBimuBaTh
Ha3emie. Brnusaue ycnoBuii cpenpl | CpaBHHBAaTh M CXOJHBIE BEIIECTBA, | CYLIIECTBEHHBIM  MPHU3HAK
Ha (dorocunTe3 U | KOHEYHBIE MPOIYKTHl M YCIOBHSA | KIACCH(HUKALUK
CHOCOOBITOBBIIICHHS €ro | MPOTEKaHUs peaKL i CBETOBOI OHMOJIOTHYECKUX O0OBEKTOB
IPOAYKTUBHOCTH y KyIbTYpHBIX | M TeMHOBOH ¢a3bl QoTocuHTe3a,; | (ABICHUH, IPOLIECCOB),
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pacreHuit. CpaBHUBATh boTocunTe3 U | OCHOBaHUs JUIst
XemocuHTe3. XeMOCHHTE3UpYIOIUe | XeMocHHTe3. OIeHHBaTh 3Ha4eHHE | 000OIIEHUS U CPAaBHEHHS,
OakTepud. 3HA4YCHHE XEMOCHHTe3a | GOTOCHHTE32 M XEMOCHHTE3a I | KPUTCPHH  MPOBOJHMOTO
JUISL )KU3HU Ha 3emuie. JKU3HU Ha 3emuie aHam3a. Beipaxkatb
JleMoHCTpanuu: aKTUBHOE HETIpUsTHe
IToprpetsr: K.A. Tumupsizes. JICUCTBUH, TIPUHOCSIIAX
Tabnuupl ¥ cxeMbl: «XJI0poIIacT, Bpe/]l IPUPOJIE.
«DoTOCUHTE3» LleseBble  OPMEHTHPHI:
JK0JI0THYeCcKoe
BOCIIHTaHHE
DHepreTuyeck | DHEPreTHIeCKUit 0OMEH BKIJICTKE. PackpsiBaTh coiep)kaHne TEPMUHOB | BBIABIATH u | https://m.edsoo.
nit oomen (1 | Pacimeruienue BelecTB, BhIICIEHHE | U TIOHSATHH: SHEPreTUYECCKAN | XapaKTepH30BaTh ru/MEETZ2D71
Jac) W  akkymynupoBaHHE OHEPruM B | OOMEH, TJIMKOJIM3, MOJIOYHOKHCIIOE | CYIIECTBEHHbIE MPU3HAKH
KIeTKe. OTambl SHEpreTHYECKOro | OpoxeHHe, CIUPTOBOE OpOXKEHHE, | OUOTOTHYECKHX
oOMeHa. Ouronoruyeckoe OKHCIICHUE, | 00BbEKTOB(ABICHUIA).
I'mukonus. BpoxxeHue u er OBHIBL. | KIETOYHOE JbIXaHue, | YcTaHaBIMBaTh
KucnopogHoe — OkuCIeHHe, WM | AUCCHMIIIALUSA, (EPMEHT. CYIICCTBEHHBIN  MpPU3HAK
KJIETOYHOE JbIXaHHE. XapakTepu30BaTh OOMEH BEIIECTB | KJIACCH(HKALIUU
OxucnuTenbHoe )41 IpeBpalleHue SHEpruu | OMOJIOTUYECKUX OOBEKTOB
bochopunupoBanue. (MeTabonM3M) Kak OZHO MX CBOUCTB | (SIBJICHHIA, [POIIECCOB),
D¢ PEeKTHBHOCTE  SHEPreTHYECKOTO | JKHUBOTO. OCHOBaHUS UL
oOMeHa. [epeuncnsarTs 0coOeHHOCTH 0000IIeHHsT W CpaBHEHUS,
JleMoHCTpanuu: [InacTu4eckoro u SHEPreTHYECKOro | KpUTEPHUHU  IPOBOJIUMOTO
Tabmuist u CXEMBI: | OOMEHa B KIJIETKE, YCTAaHABIMBATh | aHAIU3A.
«TUnpImuTaHus», B3aMMOCBSI3b MEXJly HUMHU. IleneBble  OpPHEHTHPHI:
«Mertabonu3m», KMUTOXOHIPHUSI», Paznuuate THIBI OOMEHABEIECTB B | HEHHOCTH HAYYHOI'0
«OHepreTHYECKHHOOMEH» KJIETKE! aBTOTPOQHBIIN | MO3HAHUS
reTepoTPOGHBIN. [IposiBATe  MHTEpEC K
OnwuceiBath STAIlbl | PaKTHYECKOMY H3Y4YECHHIO
9HEPreTUYecKOro oOMmeHa npodeccuit  m  Tpyaa
(TOATOTOBHUTEIBHBIH,

OECKUCIOPOIHBIH, KHCIOPOIHBI#)
U CpPaBHUBATh HX MEXIy COOOM.
XapaxkTepu3oBaTh peaxIun

pasiu4HOrO pPoOJa, B TOM

YHUCIC Ha OCHOBEC

NPUMEHECHUA TPEAMETHBIX
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IJIMKOJIM3a, OpOXKeHHUs!, KIETOYHOTO

JbIXaHUS; BBIABIATH INPUYUHHO-
CIICZICTBEHHbIE

CBSI3U MEXIy TIIMKOJIN30M,
KJIETOYHBIM JIBIXaHHEM U CHHTE30M
MoNeKynAT®. CpaBHUBATb
3 HEKTUBHOCTE GECKHCIOPOAHOTO
HKHCIIOPOJHOTO

9TaIoB

3HAHUH.
IleaeBbIe OpPHEHTHPHI:
TPYAOBOE BOCIIUTAHUE

Buocunres Peakuuy  MaTpUYHOro  CHHTe3a. | PackpbiBaTh coJepikaHUe TEPMHUHOB https://m.edsoo.
Geinka (2 gaca) | enerndeckast napopmanus 1 JJHK. | 1 nOHATHIL TeH,FeéHETHYECKHI KOJ, ru/MEETZ2D71
Peanuzanus TEHETUYECKON | MAaTPUYHBIA CUHTE3, TPAHCKPHIILINA,
nH(popManuu TpaHCIALMSA, KOJOH, aHTUKOJOH,
BKJeTKe. ['eHeTnueckuii KoJ U ero | pudocoma,lieHTpaIbHas aorMma,
cpoiictBa. TpaHckpunuusa— MOJIEKYJIIpHasi OHOJIOTHA.
MaTpUYHBIN cunre3PHK. | Onpenensars CBONCTBa
Tpancmsauus — OuocuHTe3 O€nKa. | TEHETHYECKOro KoJa
Oransl TpaHCIALHN. (TPUIIIETHOCTS, OJTHO3HAYHOCTb,
KomupoBanue aMHHOKUCIOT. Poiib | BEIPOXKIEHHOCTS,
pubocom B OuocuHTeze Oe€JKa. | YHUBEPCANIbHOCTb,
JleMoHCTpanuu: HETICPEKPHIBAEMOCTh, HETIPEPHIBHOC
Ioptpersr: H.K. Konbuos. Th). ONMCHIBATH STAIbl peaTn3aui
Tabauusn CXEMBI. | HACIEJACTBEHHOW uHpoOpMauuu B
«Crpoenne/IHK», KIIETKE.
«Ctpoenne u (¢yHKIMOHHpoBaHUE | CpaBHUBATH PEAKIINH MaTPHIHOTO
reHa, Cunresa monexyn PHK u Genka B
«Cunre3benka», «Pemukanus | KIeTKe
JIHK>»,
«['eneTnuecKum KOI».
O6opynoBaHue: MOJIeITH-
ANIIIMKaIaI
«Yneoenne IHK u Tpanckpumims»,
«buocunTe30emKa»
Hexknerounsle | Heknerounsle  ¢opmbel  xu3HH— | PackpbiBaTh cosepikanue TepMUHOB | BrIsBIsTh u | https://m.edsoo.

40


https://m.edsoo./
https://m.edsoo./

4 | hbOpMBI KU3HU | BUPYCHIL. U TIOHATHUI: BUPYC, BUPYCOJIOTHS, XapaKTepU30BaTh ru/MEETZ2D71
— Bupycsl (1 | Ucropust otkpeitiu sBupycoB (I. W. | kamcnzx, — Gaktepuodar,  BHpPYC | CyIISCTBEHHbIE IPH3HAKU
4ac) ViBaHOBCKHI). uMMmyHoeduimra denoseka(BUY), | Guonorngecknx 0OBEKTOB

OcobeHHOCTH CTpOEHHS U | OHKOT€HHbIE BUPYCHI. (stBIIEHMiA).

KHU3HECHHOTO OUKIa  BHPYCOB. | XapaKTepH30BaThBUPYCHIKAK ®DopmMupoBaTE yMEHHE C
Bakrepunodarm. HEKIIETOYHYIO(GopMy JKU3HY; | y4ETOM HpeAT0KEHHON
Bbonesnu pacreHui, >k UBOTHBIX 0COOEHHOCTH CTPOCHHS 610JI0THYECKOH 3a7a4u
U 4YeJIOBEKa, BBI3bIBACMBICBUPYCAMH. | U XKM3HEJEATEIbHOCTU BUPYCOB. | BBIABILATH

Bupyc mmMyHozmeduimTa denoBeka | ONHMCHIBATE  KU3HEHHBIH  IIUKJI | 3aKOHOMEPHOCTH u
(BUY) — Bo36yauTEND BHPYCOB HMMYHOAC(ULIUTA | IPOTHBOPEUHUS B
CIIMa. O6paTHast TpaHCKPUILHKS, | YeJIOBEKa, pa3lHyaTh HAa PHCYHKAX | pacCMaTpUBaeMbIX (aKTax
peBepTasa U HHTErpasa. BTM ((Bupyc Tabaunoit MHAOIIOJCHUSAX;
IMpodunakTrka pacpocTpaHEeHHs Mo3auku), Oakrepuodar, BHWY. | npemnarate KpUTEpHH IS
Bupychbix 3a0oseBanuil. | OGOCHOBEIBATh M COOJIONATH MEPHI | BEISBICHHS
JleMoHCTpanuu: NpoQUIaKTUKH  PacIpOCTPAHEHUs | 3aKOHOMEPHOCTEH u
Ioprpetsr: . .FIBaHOBCKHIA. BHPYCHBIX 3a00JIeBaHNH | IPOTHBOPECUYHH.

Tabauues! 1 cxeMsl: «Bupycsr», (peciupaTopHBIE, JKeIyJo4HO- | BhIABIATE HIPHUYUHHO-
«baxrepuodaru»;«CtpoeHue KUIIeYHble, KieleBoldHIedaluT, | CICACTBEHHbIE CBSA3U IpH
u xu3HeHHbIH uuka upyca CITNIa, | BUY-undexuns) H3y4eHUH OHMOJIOrMYeCcKUX
Oakrepuodara. SIBJICHHUIT U TIPOIIECCOB.
O0opynoBaHue: MOJENb CTPYKTYpBI LleseBble  OPMEHTHPHI:
JIHK; MarHuTHas MO/JIeJb- IEeHHOCTH HAaY4YHOI'0
anIIMKanus MO3HAHMSL.

«CTtpoeHue KIETKI»

Hroro 4acoB mo Teme: 6

Tema 5. Pa3MHokeHHe U MHIUBHIYAJbHOE PA3BHTHE OPraHU3MOB

5. | )KuzHeHHsIi KreTouHblif UMK, WM XKHU3HEHHbIH | PackpeiBate conepxannerepmuuos | @opmupoBats ymeHue c | https://m.edsoo.

1 LUK KIETKH. | IMKI KIeTkd. MHTepdasza u Muto3. M TIOHSTUM, KJICTOUHBIN LUK, yaéToM npemiokenHoi | ru/GF6WI1A7C
Jlenenue Ipoueccsr, [IPOTEKAIOIIUE B | uHTepdasa, penymuKanys, | 6MoJoruuecKon 3amaqn | 9
KJIETKH. uHTepdaze. Pemnukanus — peakunus | XpoMocoMa, KapHOTUIl, | BBIABIIATD
Muro3 (1 gac) | MaTpuIHOrO CHUHTE3a JHK. | rannounHsIi, JUIUIONIHBIN | 3aKOHOMEPHOCTH u

CrpoeHne XpOMOCOM. XPOMOCOMHBIH Habop, XpOMAaTH/IBI; | IPOTUBOPEUHUS B
XpOMOCOMHBII Ha0Op — KApUOTHIL | MUTO3 ero craguu. mpodasa, | paccMaTpUBaeMbIX (aKTax
JlummongHbIi u rafmionIHbIN | Meradasa, aHadasa, Tenodasa. HMHAOIIONEHHSX;
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XPOMOCOMHBIE Ha0OPBL.
XpomaTuabl. Iuronoruuecku
€0CHOBBI Pa3MHOMXKEHUS u

HH/IMBUJIyaIbHOTO Pa3BUTUS
opraHu3MoB. [JleneHue KICTKH —
muto3. Craauu mutosza. [Ipoueccsl,
MPOUCXO/SIINE HA Pa3HbIX CTaJUAX
MHUTO3a .BHOJIOTMYECKUH  CMBICT
muTo3a. IIporpammupyemas rudens
KJIETKH — anonTo3. JleMoHcTpanuu:
Tabauusin
cxeMbl. « KieTOUHBIA MK,
«Permmukamms  JIHK», «Ctpoenne
XpOMOCOMBI», «MHUTO3»,MarHuTHas
MOJIENb-
aNMUIMKAnnsI«/]eTeHUeKITETK U
moenb/IHK.

ObopynoBanue: CBETOBOM
MHKPOCKOIIH
MuKpornpenapat«Kaprokunes B
KJIETKaX KOpELKa JIyKa».
JlaGopaTopHble U  IIPAaKTUYECKUE
paboTHI:

JlabopartopHas padotaNe3.

«HabnmroneHne MHTO3a B KIIETKaX
KOHYHKAKOPEIIKaTyKaHar OTOBBIX
MHKpOIIpenapaTax»

JKU3HEHHBIM LMK
KJICTKH, NEPEUUCIIATH u
XapaKTepU30BaTh TIepUOIbI
KJIETOYHOTO ILIMKJIA, CPaBHUBATh UX
MEXy COOOI.

OnuceIBaTh CTPOEHHE XPOMOCOM,
Kapuotunos OpraHu3MOB,
CpaBHUBATh XPOMOCOMHBIE HaOOPBI
KIIETOK.

CpaBHUBATh CTAJUH MUTO3A.
Paznuuare Ha MUKpompenaparax u
pHUCYHKax CcTauu MHTO3a.
PackpbiBaTh GHOJIOTHYECKUI CMBICTT
MUTO3a

OnuceBaTh

npeiaratb KpUTEPHU IS
BBISIBJICHUS
3aKOHOMEPHOCTEHUIIPOTHB
Opeumii.

BeisBiisaTh MPUYHUHHO-
CJICZICTBEHHBIC CBSI3M MPHU
U3yYCHHH OHOJIOrHYECKUX
SIBJICHHU U TIPOLIECCOB.

DopmMupoBaTh YMEHHUE
BBISIBJISTH neuIuThI
uHpOpMaluy, JIaHHBIX,
HEOOXOAUMBIX
JUISpEIICHHS
[IOCTaBJICHHOM 3a/1auu.
CaMOCTOSTENILHO
BBIOMPATH croco6
peleHus yueOHOMI
OHOJIOrHYECKOU
3a1a4n(CpaBHUBATH
HECKOJIbKO BapHaHTOB
peleHus, BbIOMpATh
Hanbosee MOIXOMASIIUI C
yu4€TOM  CaMOCTOSITEIILHO
BBIJIETIEHHBIX KPUTEPHIA).
LleneBble  OpPMEHTHPBHI:
HEHHOCTH HAYYHOr0
MO3HAHMS.

Dopmbl
Pa3MHOKEHUSI
oprannzmos (1

@DOpMbI Pa3sMHOKEHHsSI OPraHU3MOB!
0ecIoI0€e | MOJI0BOE.
Bumsr  Gecronoro  pasMHOKEHHS:

PacKpbIBaTh COJIEPKAHUETEPMUHOB
U TIOHATHHA: Pa3MHOMXKEHHE, KIIOH,
OJIOBBIE KJIETKH (ramertsr),

BeipaxaTs ycTaHOBKY Ha
310pOBBIH  00pa3 KHU3HU

N (3mopoBoe MUTaHue,
qac) JeJeHHe HaaBOE M IOYKOBAHHWE | AHUIEKIETKA, CIEPMATO30MI, 3UTOTa,
coOIoIeHnE
OIHO- u MHOTOKJIETOYHBIX, | JI€JI€HUE  HAABOE, IIOYKOBaHUE,
criopoo0pa3oBaHie,  BETETATHBHOE | CIIOPYJISAIHS, pparMeHTaIws, THTHCHIHYCCKIX  HpaBHl,
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pa3MHOXKEHHE.

HckyccTBeHHOE KJIOHUPOBaHHE
OpPraHU3MOB, €ro 3HaYCHHE
JUISCEJIEKLINN.

[TonoBoe pa3MHOXKEHHE, ETOOTINIHS
ot Gecnonoro. JleMoHCTpauu:
Tabnuups! u cxembl: «PopMbl

Ppa3MHOXKEHHS OpraHu3MOB»,
«/IBoitHOE OILTO/IOTBOPEHUE
YIIBETKOBBIX

pacTeHuii», «Jlenenue KIIETKH
Oaktepun», «BereratuBHoe
pa3MHOXKEHHE pacTeHui»,

<<CTp0€HI/Ie TIOJIOBBIX KJIICTOK»

BCTCTAaTUBHOC Pa3sMHOXKECHHE,
CEMCHHOCPA3ZMHOXKEHUE,0NBIJICHUE,
JB OIHO €OIJIOAOTBOPECHUE,ITOJIOBBIC

XKeNne3bl, CEMEHHWKH, SHYHHKH,
OII00TBOpeHHE (HapyXKHOE,
BHYTpPEHHEE). Xapaktepn3oBarb
0COOEHHOCTH u 3HAYEHHUE
Gecrooro

u IOJIOBOTO croco6oB
Pa3MHOXKEHHS.

BsiensaTs BUab! Oecrnoaoro
Pa3MHOXKEHUS; BBISIBIIATD

B3aUMOCBSI3H MEXIy (GopMaMu |
crocobaMi pa3MHOXKEHHUS, U HX
OMOJIOTHYECKUM 3HAYCHUEM.

Bnaners mpuemaMu BereTaTHBHOTO

cOaaHCUpPOBaHHBbIH
PeXUM 3aHATUHM U OTIbIXA,
PEryIspHYI0  QU3HYECKYIO
aKTHBHOCTB).

Ipossnare HEIpusThe
BPEIHBIX MIPUBBIYEK
(xypennst, ymorpeGIeHHs
AJIKOT OIS, HapKOTHKOB,
WTPOBOM M HWHEIX (GopM
3aBHCHMOCTEHT),

MIOHNMAaHUE ux
MOCIIEACTBUHM, Bpena Juisd
¢bu3nueckoro u

TICUXUYECKOTO 310POBbA.

PasMHOXKEHUSA KYJIbTYPHBIX ]_[e_]]e];],[e ()p],[e}n‘p[p],[j
pacrenuii (Ha npuMepe | gpusnyecKoe BOCHIUTAHMUE,
KOMHATHBIX). ¢popmupoBanue
XapaKTepI/BOBaTL TI0JIOBBIC KJIETKH. KYJbTYPbI 310POBbSI 1
SIMOCKIICTKH, cnepMaT0301/1;u>1; IMOIMOHAJIBHOI'O
BBIABIIATH OCOOCHHOCTH OJs1aromosryunst
HXCTPOEHUS
5. | Meiio3 (1 gac) | Meito3. Craguu meiiosa. IIpoueccsl, | PackpsiBats conepxanne tepmutoB | Co3HaBaTh BaxkHOCTH | https://m.edsoo.
3 MIPOUCXOAIINE HAa CTaaUsAX Melo3a. | M MOHATHH :Mel03, KOHbIOTaIHs TpysomoGus,  obyuenns | [WGFEWIAT7C
[ToBenenue xpoMocoMm B Meiio3e. XPOMOCOM, TEPEKPECT | vy, HAKOTLICHHS
Kpoccunrosep. Buonornyeckuii | (KpocCHHroBep) XpOMOCOM, .
. HaBBIKOB TPYIAOBOI
CMBICT U 3HaYCHHE Meio3a. raMeTHl.
JlemoHcTpanmu: XapakTepu3oBaTh Melo3 Kax | ACATCIBHOCTH Ha
Tabmumel U cxembl  «JleneHue | cmoco® kaerouHoroaeneHus; | TPOTAKCHUN  KU3HH - JULA
KIIETKU, OMMCHIBATE MEHO3 10  CTaqusM; | YCIEIHON
«Meiio3». CpaBHMBATh CTaJMM MeHo3a U | mpodecCHOHATLHON
O6opynoBanue:  monens  JIHK; | muTo3a. camopeau3aIim B
MarHATHAsIMOZEIb-aTTIIHKaLIsL Paznmuuate Ha  pUCYHKaxCTaauu

poccuiickoM oflecTBe.
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«/lenenue KIeTKu» Melo3a, packpeiBath | LleneBbie OpHEHTHPBI:
OUOJOTHYeCKOe 3HAYCHHE TPyA0BO€ BOCIIMTAHME
Meiio3a
5. | Obpa3oBanne | I'ameroreHes—mnponeccobpasoBanust | PackpbiBaTs conepkanue tepmuno | @opmupoBars ymenue c | https://m.edsoo.
4 | upa3ButHe TTOJIOBBIX KJIETOK Y)KUBOTHBIX. HTTOHSTHH: ramMeToreHes, | yaéTom npemtoxkenHo | ru/GF6W1A7C
[TonoBeIX IosnoBbIe xKeJe3bl: CEeMCHHUKH crepMarToreHes, OOreHes, | OHOJIOTHYECKO 3amaun | 9
KJICTOK. u  suunukd.  OOpa3oBaHWEe M | CIIEpPMaTO30UJ, aKpOCOMa, | BBISBIISTH
OmiofoTBOpE | pa3sBUTHE  ITOJOBBIXKJIETOK-TaMeT | SHIEKJICTKA, HOJISPHbIE TENbIIA. 3aKOHOMEPHOCTU U
Hue (1 gac) (cnepmaro3oma, — siinekierka) —— | Xapakrepu3oBaTh 0COOEHHOCTH MPOTHBOPEYHS B
crepMaroreHes raMeToreHe3a y >KMBOTHBIXH €ro | pacCMaTpHBaeMbIX (hakTax
n ooreHe3. OCOOCHHOCTH CTPOCHHS | CTallHy, II0JIOBEIE KJICTKH | MHAOIOJCHUSIX;
SIALIEKIIETOK M CLIEPMAaTO30HI0B. JKMBOTHBIX M OIIMCBIBATH HPOIECC | MpeAIaraTb KpUTEPUH I
OmonorBopenue. [lapreHorenes. HX Pa3BUTHS. BBISIBJICHUS
JlemMoHcTpanuu: CpaBHUBaTh  CIepMATOreHe3 U | 3aKOHOMEPHOCTEHUIIPOTUB
Tabmumpln  CXEMBI: «[Ipsimoen | ooreHes. OnuceIBaTh | OpPEUHN.
HEnpsMOe Pa3BUTHE», «['aMeTOreHe3 | OIUIOAOTBOPEHUE, OUOJOTrHYecKOe | BBHIABIATEIPHYHHHO-
y MICKOIMTAIOIUXH YEeJIOBEKa». | 3HAYCHHUE OILIOJOTBOPCHUS CJICZICTBEHHBICCBSI3UIIPHU3
O6opynoBaHue: MOJIENb YUCHUHOUOIOTHYECKUX
MeTadaszHoi XPOMOCOMBI, SIBJICHUU U TIPOLIECCOB.
MHUKPOCKOII, MUKpOIIpenaparbl LleneBble OpHEHTHPBI:
«CriepMaTo30mI6I HEHHOCTH HAYYHOT 0
MJICKOIIMTAIOIIETO»,  «SIHIekIeTka MO3HAHMSA.
MJICKOTIMTAIOLIETO».
JlabopaTopHble W  TPAKTUYECKHE
paboThI:
JlabopartopHas paboraNe4.
«/3yyeHne  CTpPOCHHSI  TOJIOBBIX
KJICTOK H aroTOBBIX
MHKpOIpenaparax»
5. | UnmuBunyans | MamuBuayansHOe pasButue | PackpeiBarh coneprxanne | @opmupoBars ymenue c | https://m.edsoo.
5 | Hoe pasBuTHE | (OHTOTCHE3). TEPMHUHOBH TIOHSTHI: OHTOTeHe3, | y4€ToM npemioxexHoi | Tu/GF6W1A7C
Opranu3moB DMOpHOHATILHOE Pa3BUTHE sMOpuoreHes, 3uroTa, ApoOieHue, | OMOJOTHYECKOn 3agaun | 9
(1 gac) (smGpHoreHes). Drarsl | 61acToMepsl, BBISIBJISATD
9IMOPHOHATBEHOTO pa3BUTHL y | Mopyna, ©Oractyina, OGiacTonenb, | 3aKOHOMEPHOCTH u
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[I03BOHOYHBIX JKUBOTHBIX:
JpoOIIeHHE, FaCTPYIISILHS, OpPraHOr eHe
3. TlocTaMOpHOHATIBHOE pa3BHTHE.
Turst HOCTAIMOPHOHATEHOTO
pa3BUTHS:

npsiMoe, HerpsiMoe (JIMIMHOYHOE).
BuusiHHE cpesibl Ha pa3BUTHE

ractpyna, Heipyna, OpraHOreHes;
3apObIIICBBIC JINCTKU: OKTOAEpPMaA,
Me30/epma, JHTO/EPMA;
MOCTIMOPHOHAIIBHOE pasBuTHe:
MPSIMOCHHEMPSIMOS(JTNIMHOYHOE);M
eramopdo3,

Meracnopa,MUKpOCIIOpa,IblJIbLIEBOE

HPOTUBOPEYHS B
paccMaTpuBaeMbIX (haKTax
HMHAOIIONEHHSX,

npejularaTb KpUTEpHU JUIs
BBISIBJIICHUA
3aKOHOMEPHOCTEHUIIPOTUB
Opeynid.

OpraHu3MoB;  (paKTOPHIL,CHOCOOHBIE | 3E€PHO,CIIEPMHUH, 3apoabilieBslii | [le1eBble  OpHEHTHPBI:
BEI3BIBATh BPOXKICHHBIC YPOJCTBA. MEIIOK, TBOWHOE OIUIOJJOTBOPEHHE. | IEHHOCTH HAy4HOI'0
Poct w pasBurme  pacreHwmil. | Onpenensatsh STarbl | HO3HAHMSI.
OHTOreHe3 IBETKOBOTO PACTeHHs: | IMOPHOHAIBLHOTO pasButus | POpMHUPOBATH OTHOILICHHE
CTPOCHUE CEMEHH, CTaJUUPa3BUTHA. | XOPAOBBIX Ha CXeMax K OHOJIOTHH KaK K Ba)KHOH
JleMoHCTpauu: W upenapatax ®  ONHKCHIBATH | COCTABILIOMICH HAYKH U
Tabmuupn  cxeMbl:  «OCHOBHBIE | IPOLECCHl,  MPOMCXOMSIIME  HA | KyIbTYPBLTOPAOCTH 3a
craguu  oHTOreHes3a», «IIpsMoe u | KaXIOoM JTare. BKJIaJ] POCCHHCKHX H
HempsMoe  pasBuTHe», «JIBoiiHoe | CpaBHUBATH IEPUOABI OHTOTEHE3a; | COBETCKHUX yUEHBIX B
OILIOZIOTBOPEHHE YIBETKOBBIX | IPAIMOE U HEHPSIMOC(JMYNHOYHOE) | Pa3BHTHEMUPOBONHGHOIOTH
pacTeHui» MOCTIMOPHOHAIEHOE pa3BHUTHE, | YeCKOWHAYKH.
3apOJBIIIN YEJIOBEKA M JAPYruX | 3HATh U yBaXkaTh
XOPJIOBBIX. JOCTIDKEHHS Halel
OOBIACHATE ouonoruyeckoe | Pogunsl — Poccun B
3HAUCHUE pa3BUTHA c | Hayke
MeTaMop(o30M; IleeBble OPHEHTHPBI:
OTpHULATEIEHOE BIUSHHE aJKOTOIS, | MATPHOTHYECKOe
HUKOTHHA U JPYTUX TEPATOTCHHBIX | BOCHHTAHHE
(akTOpoB Ha pa3BUTHE 3apojbIIIa
YeJIOBEKa.
OnuceIBaTh NPOLECC ABOIHOTO
OTIIOIOTBOPCHUS YIIBETKOBBIX
pacreHuit
Hroro vacoB mo Teme: 5
Tema 6. HacsieIcTBEHHOCTh M H3MEHYHBOCTH OPTaHA3MOB
6. | I'eneruxa— Ipenmer u 3amauu reHetuxu. Poisb | PackpbiBaTh comepxaHHeTepMUHOB | Brpakats https://m.edsoo.
1 HayKa LUTOJIOTUM ¥ HMOPHOJIOTUU B | M NIOHSITUH: T'eH, TCHOM, TEHOTHII, MO3HABATEIbHBIC ru/ONPNXJ7X6
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(0]

CTaHOBJICHUU I'eHEeTHKU. BKias

(eHOTHI, XPOMOCOMBI, ajjelbHbIE

HHTEpPECHl B Pa3HBIX

HACJICICTBCHH | POCCHUCKHX M 3apyOeKHBIXYUCHBIX | F€HBI (aynenn), TOMO3HIOTA, | IPEAMETHBIX OO0IacCTAX ¢
OCTH H BPa3BUTHUE TEHETHUKHU.METOoIbl | FeTepO3UroTa, JOMHMHAHTHBIH | y4éTOM HHIMBUIYyaJbHBIX
M3MEHYHUBOCTH | FeHETHKH (rHOPHUI0IOrHYECKHUH, npusHak  (feH),  PELIECCHUBHBIN | HHTEPECOB, CHOCOGHOCTEI,
(1 gac) LUTOrCHETHYCCKUH, MOJCKYISIPHO- | IPU3HAK(T€H),  YHCTasl  JIMHHSA, | JOCTIKCHUH.
TeHETHYECKHIA). THOpHL. YcranaBiauBath
OcHOBHBIC TeHeTHdeckue MOHATHA. | [lepeunciiaTh M XapaKTepu30BaTh | CYIIECTBEHHBI  IpPH3HAK
I'enetnyeckas CHMBOJIMKA, | METOJbI TeHETUKH: | KJIaccupUKaluK
HCTIONb3yeMast B cXeMax | THOpHI0JIOrHIECKUii, OMOJIOTHYECKUX OOBEKTOB
CKpelMBaHuii. JleMoHCcTpanuu: [UTOTEHETUYECKUI, MOJIEKYIISIDHO- | (SIBJICHUH, MPOIIECCOB),
IToptpersr: I'.Mengnens, T.Moprasn, | reHeTHYECKUI; TOMUHAHTHbBIE OCHOBaHHUS ISt
H. U. BaBunos, C. C. UeTBepHuKos, U peLleCCHBHBIC MPU3HAKU PACTCHUH | 0000IEHUS U CPaBHEHHS,
H.B.Tumodees-PecoBckuii. W KUBOTHBIX. KpUTEpUH  TIPOBOIMMOTO
ObopynoBaHue: Mozens- | [lonp3oBaThesl reHETHYECKOH aHanu3a.
ANIIAKALUSL «MoHOTHOpHIHOE | TEPMUHOJIOTHEH M CUMBOJIMKOWUANA | LlesieBble OpHEHTHPBI:
CKpemuBaHne», Tepbapuii «['OpoX | 3aIMCH  TEHOTUNMYECKHX  CXEM | HEHHOCTH HAYYHOIO
MIOCEBHOI» CKpCIBAHHS MO3HAHUSA
3aKOHOMEPHO | 3aKOHOMEPHOCTH HacnenoBanust | PackpbiBarh cozeprkanue | Beipaxarb https://m.edsoo.
cTH MIPU3HAKOB, YCTAaHOBJICHHBIE TEPMUHOBH MOHATHUH: | MO3HABATEIbHBIC ru/ONPNXJ7X6
HacienoBanus | . Mengenem. MoHoruOpumHoe | MOHOTHOpPHAHOE CKpELINBaHUE, | HHTEPECH! B Pa3HBIX
MIPU3HAKOB. CKpeliMBaHue. 3aKoHeIMHOoOoOpa3us | peHOTUIHYECKUE rpymmbl, | MPeAMETHBIX 00JIacTsIX ¢
MoHoruOpuas | ruOpHIOB ~ IEPBOrO  IOKOJICHUS | THOPUIONIOrHYECKHI METOS, y4ETOM MHIUBUAYAIBHBIX
oe JlpaBmino moMuHMpOBaHWS. 3aKOH | YACTBIC JIMHWY, JOMHHHPOBAHHUE | HHTEPECOB, CIOCOOHOCTEH,
CKpelMBaHUE | paclleIUICHUs MpU3HaKkoB. I'umoresa | reHOB (mostHoE, HEIOJIHOE), | JOCTHKEHHI.
(1 gac) YHUCTOTHI FaMeT. pacierieHye B IOTOMCTBE. BersaBnaTs
INomnnoe u HeroHoe | ONHCHIBaTE METOJUKY IIPOBEACHHUS | XapaKTepH30BaTh
JOMMHMpOBaHHeE. JleMOHCTpaluu: I'. MengeneM OIBITOB 110 U3YYECHHUIO | CYLIECTBEHHBIE IPU3HAKHI
IToptpetsr: I.Mennens. HacleI0BaHUs OJHOM napsl | OMOJIOTHUECKUX
Tabmuist u CXEMBI. | IPU3HAKOB Y TOPOXa MOCEBHOTIO. 00BEKTOB(SIBICHNIT).
«MoHoruOpuHOE CcKpemuBaHue u | PackpbIBaTh cojepkaHHE 3aKOHOB | YCTaHABIMBATh
ero LUTOreHETHYECKas OCHOBa», | €AMHOO0Opa3sus TUOPUIOB IEPBOIO | CYLIECTBEHHBI MPU3HAK
«3aKOH  pacUICIUICHWS U  €ro | OKOJEHUs U 3aKOHA pacIleIIeHus. | KiIacCu(DUKAUu

[IUTOTCHETHYECKAss OCHOBAY», «3aKOH
YUCTOTBI raMET».

OOBSACHATE
ramer.

THIIOTE3Y
3anuceIBaTh

YUCTOTHI
CXEMBbI

OHOJIOTHYECKUX 00BEKTOB
(sIBJICHMH, TIPOIIECCOB),
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O6opynoBaHue:

MOIENH-
anmIMKanuu«MOHOTHOPHIHOE
CKpeLMBaHUEY, «Hemounoe

JOMHHHpOBaHHE», repbapuii «I'opox
MOCEBHOI»

MOHOTUOPHHOTO CKpelLBaHUs,
OOBSICHSITH €r0  IUTOJIOTHYECKHE
OCHOBBI U pelaTh

FeHETUYECKUE 3aa4u

Ha MOHOTHOPUIHOE CKpEIIMBaHUE

OCHOBAHHUSI JUIsI
000011eHUANCPaBHEHUS, KD
UTEPUHIIPOBOIHUMOTOAHAI
usa.

LleJieBbIe OPHEHTHPHI:
HEeHHOCTH HAYYHOT'0
NO3HAHUS

6. | urubpuanoe | Jurnbpuanoe ckperuBanue. 3akoH | PackpbiBaTs comepkanne tepmuHoB | dopmupoBats oTHOmeHue | https://m.edsoo.
3 CKpelIMBaHKe. | HE3aBUCHUMOTO HACJIEIOBaHUA | U TOHSATUHN: QUruopuaHoe | K Ouonoruu Kak K Bakoi | TU/ONPNXJ7X6
3akoH IIPU3HAKOB. utoreHeruyeckue | CKpeLIUBaHue, aHAIU3UPYIOLIee | COCTaBILIONICH HAyKU U
HE3aBUCHMOTO | OCHOBBI JUTHOPHIHOTO | CKpEIUBaHHE. KYJIBbTYPBLTOPIOCTH 32
HACJIeIOBAaHUS | CKpELIMBaHUsL. OnuceiBath onbITE I'. Mengens BKJIaJl POCCHHCKHX H
npusHakoB (1 | Ananusupyonee ckpemuBanue. | [Io  wu3ydeHuro  HaciieIOBaHUS | COBETCKHX YYEHBIX B
4ac) Hcnonp3oBaHue  aHAIM3HPYIOIIETO | IBYXIAp MPU3HAKOB Yy TIOpoXa | pa3BUTHEMHPOBOMOHOIOTH
CKpeIMBaHKs [Vl ONPEACIICHUS IIOCEBHOTO. YEeCKOHHAYKH.
reHoruna ocobu. JlemoHcTpauuu: | PackpeiBate conepxaHue 3axoHa | LleneBble OpHEHTHPBI:
IToptpetsr: " Mennens. HE3aBHCHUMOTO HaCJIEJIOBAHUS | IATPHOTHYECKOE
Tabmuis! ¥ cxeMsl: «/lurnOpupHOE | IPU3HAKOB. BOCIIMTaHHe
ckpemuBanue», «lluronoruueckue | IIpumeHATH MaTeMaTU4eCKUH
OCHOBBI TUrHOPHUIHOIO | pacdeT ¢  IOMOLIBI0  MeToja
CKpCIIMBaHUS». OobopynoBaHue: | IEPEMHOKCHUS BEPOSATHOCTEH
MO/Jie/Ib- aNIlIMKaLs H3aIHKCh c HOMOIIBIO
«JlurubpuHOE CKpeLIMBaHUE» (eHOTHITIYECKHUX PaJUKAIOB
paciuenieHus HPU3HAKOB
YHOTOMKOB 1O  (peHOTHIYy U
TEHOTHUILY.
3anuceIBaTh CXEMBl AUTHOPUTHOTO
CKpeIMBaHMs, OOBACHATH  €ro
LUTOJIOTUYECKUE OCHOBBI U PellaTh
I'eneTnueckue 3a0a4u Ha
JUTHOPHIHOE CKpEIIBaHNUE
6. | CuemnenHoe | CuemneHHoe HacienoBaHH | PackpbIBaTh cojiepikaHue TEPMUHOB | BeIABIATH npuYuHHO- | https://m.edsoo.
4 | macnenoBanue | enpusHakoB. Pab6ora T. Moprana mo | 1 MOHATHH: CIIETUIEHHOE | CIIeACTBeHHBIe CBsi3u Tipu | TU/ONPNXJ7X6
npu3HakoB (1 | crenieHHOMY HaclIeJOBaHHIO TEHOB. | HACIEIOBAHHE IPU3HAKOB, | U3yYEHUH OHOJIOTHYECKHX
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Jac)

Hapymienne cuemieHuss TIe€HOB B

pesynbrare KPOCCHHIOBEpa.
XpomMocoMHast Teopus
HACJIEICTBEHHOCTH.

I'enetnueckue KapTBl.
Hemonctpauuu:  Iloprpersi:  T.
Mopras.

Tabmurs! 1 cxeMbl:«Meiio3»,

«['eHeTnueckue KapThl PaCTECHUH,
JKHBOTHBIX U YEJIOBEKa»,
«B3aumopeiicTBue aJUIEIbHBIX
TCHOBY».

O6opynoBaHue: MUKpOIpenapat
«[pozoduna» (Hopma, Myrauu

(GOpMBI KpBIIEEB M OKPAacKU Terna),

pexoMOUHAIIHS IEHOB,
TeHETHYECKUEKAPTHIXPOMOCOM,

MOpPraHuJa.
HasbiBaTh OCHOBHBIC IIOJIOKEHUS
XPOMOCOMHOM TEOpUu

HacieacTBeHHocTH 1.  Moprana;
packpbIBaTh cojepkanue padbotsl T.

Moprana o CLCTJICHHOMY
HACJIEI0BAaHUIO T€HOB U ITPUYHHBI
Hapymenus cuemieHus  Mexay
TeHaMHU.

3anuchiBaTh CXEMBI CKpEIIBaHUA
npu  CHCIUVIEHHOM HacCJICI0BaHHWH,
0OBACHATH TPUYHUHBL
pCKOMGI/IHaLII/II/I TE€HOB, OHNPEACIIATH

SIBJIGHUH M IPOLIECCOB.
CaMOCTOSTEIbHO
BBIOMpATh cnoco6
peleHus y4eOHOMH
OHosornuecKoii3anaun
(cpaBHUBATHHECKOJIBKOBAP
HaHTOB
pelIeHH s, BRIOUpaTh
HauboJee MOAXOAALIMN C
y4ETOM  CaMOCTOSITENIBHO
BBIJICJIEHHBIX KPUTEPHEB).
LleeBble OPHEHTHPBI:
HEHHOCTH HAYYHOI0
MO3HAHMS

MHKPOCKOTI, MOJIENb-aTUTMKAIS | YUCIIO TPYIIT
«Ilepexpect XxpoMocom». CuerneHus T'eHOB, pewarb
JlabopaTopHble W  NPAKTUYECKHE | FTEHETHUECKHe 33241 Ha
padoThI: CLEMJIEHHOE HacJIeI0BaHUE
JlaboparopHas paboTaNeb.
«3y4yeHue pe3yabTaToB
MOHOTHOPUIHOTO ¥ JUTHOPHIHOTO
CKpeIMBaHUsA y Apo30QMiIbl Ha
TOTOBBIX MUKpOIIpenapaTax»
I'enetnka I'enetnka moma.  XpomocoMHoe | PackpbiBaTh coxepxkanue | DopmupoBarb ymenue | https://m.edsoo.
rnoJia. onpeeneHue nojia. Ayrocombl TEPMUHOBU MNOHATHUH: | AenaTh BBIBOJIBI ¢ | ru/ONPNXJ7X6
Hacnenosanue | u M10JIOBBIE XPOMOCOMBI. | XDOMOCOMHBIH HA0Op, ayTOCOMBI, | HCIOJIb30BAaHUEMICTYKTHB
MIPU3HAKOB, I'omorameTHBIE W TeTepOTaMETHBIC | MOJIOBBIE XPOMOCOMBI, | HBIXHMHYKTHBHBIXyMO3aK
CLETICHHBIX C | OPraHU3MBI. roMoraMeTHBINH MOJI, | JTIOUYEHUH,
nosiom (1 gac) | HacnenoBanue MIPU3HAKOB, | FETEPOraMeTHBIN YMO3aKJIIOUEHHH 1o
CUEMJIEHHBIX C I10JIOM. IoJ,  CHEIUICHHOE ¢ TIOJIOM | aHAJOTUH, GOpMyIUpOBaTh
JlemoHcTpanuu: HacJie/I0BaHUe IPU3HAKOB. TUIIOTE3bl O B3aUMOCBSA3AX.
Hoptpersr:  I'.Mennens, T.Mopras, | O0bsICHATH nurosiornueckue | IlejseBble  OpHMEHTHPBI:
H.!. BaBuios. OCHOBBI XPOMOCOMHOI'O MEXaHH3Ma | IKOJIOTHYeCcKoe
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Talbnuiist u CXEMBL. | OIpEeJIeNIeHHs] IoJIa Yy pa3IMYHbIX | BOCHUTAHHE
«['eHerukanona», OPraHU3MOB. YBaxaTtb TPYH,
«3akoHOMepHOCTH  HaciexoBanus, | CpaBHUBATh 3aKOHOMEPHOCTH | pesyibTaThl CBOETO TPYJA,
CILIEIUIEHHOTO c [OJIOM», | HACJIEHAOBAHUS NPH3HAKOB, | 1puna noyrux moseii.
«KapuoTtunst YeJI0OBeKa U | CHCIUICHHBIX W HE CLEIUICHHBIX .
JKUBOTHBIX» crosioM. Pemats [exensie opHerTHpLI:
TPY/I0BOE BOCHUTAHHE
Tenernueckue 3aja4n Ha
HaclleJOBaHUE
CIICIUICHHBIX C [0JIOM IIPU3HAKOB
W3menunBoct | MI3MEHYHBOCT. Bujgs! | PackpbIBaTh cofiepykaHue TEPMHHOB | BhIBISITH u | https://m.edsoo.
b. HM3MEHYUBOCTH: HEHACIICICTBEHHAS U | K TIOHSTHIA: W3MEHYHMBOCTD, | XapaKTepPH30BaTh ru/ONPNXJ7X6
HenaciencrBe | Hacie[cTBeHHasI. HACIIeJICTBEHHAs HW3MEHYUBOCTD, | CYIIECTBEHHbIE IPH3HAKA
HHas Ponb cpempl B HEHACIICACTBCHHON | HEHACICICTBEHHAS H3MEHUYHMBOCTD, | OMOJIOTHYECKUX OOBEKTOB
M3MEHYUBOCTD | M3MEHUYHMBOCTH. XapakTepucTiKa | MOJU(HUKALMOHHAST M3MEHYUBOCTD, | (SIBICHMIL).
(1 ac) MOAU(UKAIMOHHON M3MEHYMBOCTH. | BADUALMOHHBIA  psil,  BapHaHTa, | YCTaHABIHMBAThH
BapuannoHHblii psin U | BapUallMOHHAs  KPHMBAs,IPU3HAK, | CYLIECTBEHHBI  IPH3HAK
BapHalMoOHHAs  KpuBas. Hopma | HOpMa peakiuy, KOJMYECTBEHHBICH | KIaCCH(DHKALUK
peaKuuy Mpu3HaKa. KaueCTBEHHBIE [TPU3HAKH. 6GHOJIOTHYECKHX O0OBEKTOB
KosnunuectBennble u KauectBeHHble | KiaccuduuupoBaTs BUjibl (sIBIICHMI, IPOIIECCOB),
MPU3HAKA UUX HOPMA PEaKIIH. VI3MEHYMBOCTH ¥ BBIABISTH WX | OCHOBAHHS ISt
CBo#icTBa MOIU(HUKAITHOHHON OHoJI0rnYecKrue 0COOEHHOCTH. 00001eHN u

HU3MCHYHUBOCTH. HeMOHCTpaL{I/II/I:

Tabmuumer u  cxeMmel:  «Bugpl
HM3MEHYUBOCTHY,
«MoaubukaoHHas
HU3MEHYUBOCTBY.

JlabopaTopHble W  NPAKTUYECKHE
padoThI:

JlabopatopHas paboTaNe6.
«M3yuenne MO (DUKAUOHHOMN
HN3MEHYMBOCTH, TIOCTPOCHHE

BapHAIMOHHOTO psifa
Y BapHallMOHHOM KPUBOW»

IlepeuncnsaTs cBoiCcTBa

MO (DUKALHOHHOW HM3MEHYHBOCTH
U OOBSCHATH €€ 3HAYCHHE
IUISIOPTaHU3MOB.

Pa3nnyare KoMMYeCTBEHHBIC

u Ka4eCTBEHHbIC MIPU3HAKHY,
CTPOWTh  BApPHALMOHHBIA P,
BapUALOHHYIO KPHUBYIO,
BBIYHCIISITH CPE/IHEE 3HAUCHHUE
MpHU3HaKa

CPaBHEHUSA,KPUTEPUI u
IIPOBOJIMMOIO aHAIN3a.
DopMUPOBATh YMEHHE C

y46TOM  TIpEIIOKeHHON
Ouonornueckoil  3amaun
BBISIBISITD

3aKOHOMEPHOCTU u
MPOTHBOPEUHS B
paccmarpuBaeMbIx (hakTax
HMHAOIIONEHHSX;

npeanaratb KpUTEpUH s
BBISIBJIICHUA
3aKOHOMEPHOCTEH u
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MIPOTUBOPEUUIL.

IleneBble  OpHEHTHPBI:
LHEHHOCTH HAY4YHOI0
MO3HAHMS.
6. | Hacnencteenn | HacnencrBennas, iy | PackpbiBaTh copep:kaHue TEPMUHOB | Y CTaHAaBIMBATh https://m.edsoo.
7 |ax TEHOTUIIMYECKast HW3MEHUYUBOCTD. | U MOHATHIH: HACIIeJICTBEHHAs | CyliecTBeHHbIH  mpu3Hak | TUW/ONPNXJ7X6
n3MeHunBocTh | KomOuHaTHBHAS HU3MEHYHBOCTh. | U3BMEHYHBOCTD, KOMOWHATHBHAs | KIacCU(PUKAIUH
(1 gac) Meiio3 1 m0JI0BOM MpOLIECC — OCHOBA | U3MEHYUBOCTS, MyTalOHHas | GHOJIOTHYECKNX OOBEKTOB
KOMOMHATHBHOM HU3MEHYUBOCTH. | U3MEHUHBOCTb, MyTaHT, MyTal[UH: (s1B1CHUH, [POLIECCOB),
MyTanuoHHast U3BMEHYUBOCTb. TeHHBIE, XPOMOCOMHBIE, T€HOMHBIE; | OCHOBaHHUS JUIst
Knaccudukanus Myrauuid: reHHbIE, | TTOJINIUIONINS, aHSYIIONANS, MyTare | 0600meH s u
XPOMOCOMHBIE,[€HOMHBIE. HBL. XapakTepu3oBaTh | CPaBHEHHS, KPUTEPHU u
YacrorTa W [pPUYMHBL MyTalUi. | HACAEACTBEHHYIO  M3MEHYMBOCTB; | IPOBOJMMOIO aHAIN3A.
MyrareHHble paKTOPEI. (bopMymIpoBaTh 3aKkoH | PopMUpOBaTE yYMEHHE C
3aKOH rOMOJIOTMYECKUX PSJIOB TOMOJIOTHYECKUX PSIOB y4éTOM  IIpe/UI0KEHHOM
B HACJICJCTBCHHOH M3MEHYMBOCTH | BHACICACTBEHHOH  HM3MEHYMBOCTH | OMOJOTHYECKOH  3amadu
H. W. Basunosa. Buesanepras | H.1.Baunosa u 00BsICHATS €ro BBISABIIATH
HACJIEICTBEHHOCTh M U3MEHUYUBOCTb. | 3HaUCHUE I OMOJIOTUM CEJEKLHHU. | 3aKOHOMEPHOCTH u
JleMoHcTpanuu: Knaccudunuposars MYyTalMH: | IPOTUBOPEUUS B
Ioptpersr: I'.nedpuz,H.1.BaBuios. | reHHBIE, XpOMOCOMHBIE, T'€HOMHBIE | PACCMAaTPHBACMBIX (haKTax
Tabmuupl 1 cxeMbl:«MyTallMOHHAs | ¥ IPUBOJMUTH IPUMEPBI MyTalUH. MHAOIOCHNX;

HU3MCHYHUBOCTH».

O6opynoBaHue: MHUKPOCKOTI,
MHKpoIpemnapar «JIpo3odma»
(HopMa, myTanuu GopMbl KPbUILEB U
OKpacka Tena); KOMHATHbIC
pacTeHMss € HECTpo  OKpackoi
JIMCTBEB.

JlaGopaTtopHble U  HPAaKTHYECKHE
paboThI:

Jlaboparopnas paboraNe7. « AHamu3
MyTaluii y Apo30(HIbI Ha TOTOBBIX
MHKpOIpenaparax»

OOBsICHATD MPUYHHBI
BO3HUKHOBEHMS MyTaluid, poOib
(bakTopoB-myrareHoB. CpaBHHBaTh
BUJIBI MYTAUU;BBISABIATE TPHINHBI

HACJIC/ICTBCHHON  M3MEHYHBOCTH,
HCTOYHHKH MYTareHoB B
oKpyxaroleii cpesie (KOCBEHHO).
Xapaktepu3oBarhb BHESIEPHYIO
HACJIeICTBEHHOCTD n
M3MEHIHBOCT

npeanaratb KpUTEpHH s
BBISIBJICHUS

3aKOHOMEPHOCTEH U
MIPOTUBOPEYHH.
BeisBiisaTh MPUYHUHHO-

CJICACTBECHHBIC CBA3U MHPU
H3Yy4CHUU OHOJIOTHYIECKIX
SIBIICHUH 1 IIpOUECCOB.

IleneBble  OpPHEHTHPBI:
LHeHHOCTH HAy4HOI'0
MO3HAHHSL.
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I'eneruka
genoeka (1
gac)

I'eneruka  uyenosexka. Kapuorun
YeJIOBEKa.

OCHOBHEBIE METOIBI TCHETHUKH
YyeJIoBeKa: reHeaJorun4ecKuii,
ONM3HEIOBBIA, I[UTONCHETHUECKHIA,
OMOXUMHUYECKHUHT, MOJIEKYJISIPHO-
TeHETHUYECKUH.

CoBpeMeHHOE orpeiesieHne
TEHOTHIIA: TTOJTHOT €HOMHOE
CEKBEHUPOBaHUE,

FeHOTHHHpOBaHHe, B TOM 4YHCIIE C
nomoiusio [1I[P-ananu3a.
Hacneacrsenusie 3a00JICBaHMs
YyeIIoBEKa! IrEHHbIE 0oJ1e3HH,
00JIe3HH C HACTICICTBCHHOM
MPEAPACIOI0KEHHOCTHIO,

XPOMOCOMHBIE 0O0JIE3HM.
Comaruueckue

u reHepaTHBHBIC MYTallUH.
CTBOJIOBBIE  KJIETKH.  [IpuHIHATIEI
3I0POBOTO obpasa JKU3HHU,
OUAarHOCTUKY, MPOQHIAKTUKH U

JIEYEHUSI TEHETHYECKUX OOJIe3HEH.
Menuko-reHeTHYecKoe
KOHCYJbTHPOBAHUE.
MEIUIIUHCKON TeHETUKH
B [IPEJIOTBPAILECHUH JICUCHUN

3HaueHne

TEHETHYECKUX 3a00J1eBaHUH
YelroBeKa.

JlemoHcTpammn:

Ta6nuupiucxemsl: «Hacinemosanue

pe3yc-dakropa»,«I'eHeTHKarpymi
KpOBI».
JlaGopaTopHbIeUIIpaKTHYECKHE

PackpbIBaTbCOICPKAHHETEPMUHOB
MW TIOHATHI: KapHOTHII YCIOBEKA,
[UTOTEHETHYECKHUI METOI,

reHealori4eCKHMEeTO 1, POI0CTIOBH

BIC, OIM3HEI[OBBIH METO/I,
HACJIeICTBEHHbBIE 0oJie3Hu:
(MOHOTEHHBIE,

c HACIIEACTBEHHOM

TIPEIPACIIONIOKEHHOCTBIO,
XPOMOCOMHBIE), METHKO-
FeHEeTHYECKOEe KOHCYIbTUPOBAHUE.

[epeuncnstey 0COOEHHOCTH
W3y4eHUS TEHETHKH  4YeJIOBeKa;
MPUBOJTUTH MPUMEpPHI
HAaCJIEeICTBEHHBIX OOJIe3HEl

YEIIOBEKa, XapaKTepU30BaTh
METOJIbI X PO HIAKTHKH;

000CHOBBIBATh 3HAYCHHE
MCIUKO-TCHECTHYCCKOT O

KOHCYJIBTHPOBAHHS.
BBIsBIATS M CPaBHHUBATH MEXKIY
coboit JIOMHHAHTHBIE u

PpeueCCBHBIC ITPU3HAKH YEJIOBCKA.
CocTaBiiaTh u AHaJIM3UPOBATh
POOOCIOBHBIEC YEIIOBEKA

BrisBiars u
XapaKTepU30BaTh
CYIIECTBEHHBIC IPHU3HAKU
OHOJIOTHYECKUX OOBEKTOB
(sBICHUIA).
YcranaBnuBath
CYIIECTBEHHBI  MpPU3HAK
KJ1accupuKauu
OHOJIOTHYECKUX OOBEKTOB
(s1BIICHUH, IPOIIECCOB),
OCHOBaHHS JUIs
00001eHus u
CpaBHEHHUS,KPUTCPUU u

IIPOBOJIMOIO aHAIN3A.
DopMUpPOBATH YMEHHE C

yuéToM HpeAT0KEHHON
OHMOJIOTHYECKOH 3a1a4n
BBISIBJIATD

3aKOHOMEPHOCTH u
MIPOTUBOPEUUS B
paccMarpuBaeMbIX (hakTax
MHAOIIOAEHUSAX,

npeanaratb KpUTEpUH st
BBISABIICHUS

3aKOHOMEPHOCTEN u
MIPOTUBOPEUUIL.
BersaBiats HPHUYUHHO-

CJIEZICTBEHHBIE CBSI3M IpU
H3yYCHUU OHOIOTHYECKHX
SIBIICHUH U TIPOLIECCOB.

LleneBble  OpHEHTHPHI:
LHEeHHOCTH HAYYHOr'0
MO3HAHMSA.

https://m.edsoo.
ru/ONPNXJ7X6
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paboTsI:

IpaxtuueckaspadoTaNe2.
«CocTaBIIeHHEHaHAIN3POI0CIOBHBI
X YeJI0BeKa»

Hro

r0 4acoB I10 TeMe: 8

Tema 7. Cenexkuus OPraHu3MoB, OCHOBbI OMOTEXHOJIOTHH

7. | Cenexnus kak | Cenekius Kak HayKa U IIpoliecc. PackpbiBaTh coliepikaHie TEPMUHOB | Y CTaHaBIUBATh https://m.edsoo.
1 |mHaykam 3apoxeHue CEJIEKUHH | UIIOHATHI:C EJIEeKIMS,COPT,IIOPO/a, | CYIEeCTBeHHbIH  mpu3Hak | TU/2EY34NEHR
nporecc (1 nomecrukanus. Yuenume H. H. | mrramm, 1omMecTuKanys, KJIacCUpUKaIn
Jac) BaBuioBa 0 IeHTpaXx MHOrooOpasus | MM~ OJOMAIHUBAHHE, LEHTPHI | OUOJOTHYECKUX OOBEKTOB
U TPOMUCXOXKICHHA  KyIbTYPHBIX | MHOrOOOpasus M HPOUCXOXKAEHUS | (ABICHUH, MPOIIECCOB),
pacTeHuil. KyJBTYPHBIX pacTeHHH OCHOBaHUSA UL
LleHTpBI IPOUCXOXKACHHS IOMALIHKUX | M )KUBOTHBIX, THOpUM3aLus, 0000IIeHNsT U CpaBHEHHS,
KHUBOTHBIX. HCKYCCTBEHHBII 0TOOp. | KPUTEPUU  HPOBOJUMOTO
Copr,1opoja, mramM. Ha3piBaTbHCpaBHHBATLOCHOBHBIE aHaJIn3a. Beipaxats
JleMoHCTpanuu: ITalbIPa3BUTHS CEJICKLIUH. aKTUBHOE HETpusTHe
IToptpersr: H. W.BaBunos. | U3narate yuenne H.M.BaBuiioBa o | gelicTBUM,  NPHHOCSIIUX
Tabmuupincxemel:  KapTa«lleHTpHI | meHTpax MPOUCXOXKICHHS | BPEA IPUPOJIE.
MHOrooOpasus H HPOUCXOXKIEHUS | KYIbTypHBIX pacTeHMH; pasiuyarh | LleneBble OpHEHTHPBI:
KyJbTYpHBIXpAacTeHU»,  «[lopodsl | LEHTPhl HA KapTe MUPA, CBA3BIBATH | IKOJIOTHUECKOE
JOMAIIHUX  JKUBOTHBIX», «CopTa | MX MECTOIOJIOKECHUE BOCIIMTaHHE
KyJbTYPHBIX PACTCHHIA». c oyaramu BO3HUKHOBCHHS
OObopynoBaHue: MyISDKH IUIOZOB U | ApeBHEHINMX IMBUIM3AIMN.
KopHeonoB  Jukux ¢opm U | CpaBHHBAaTH COpTa KYIBTYPHBIX
KyJBTYPHBIX COPTOB PAacTEHHUIi; pacTeHMi, HOpOABI  JOMAIIHHX
rep0apuii«CenbCKOX03sHCTBEHHBIE | JKUBOTHBIX U MX AUKHXIIPEIKOB.
pacTeHus» O1eHUBATh POJIb CENCKIUH
B obecriedeHnH
IIPOJIOBOJILCTBEHHOH 06€3011acHOCTH
4eJI0BEUECTBA
7. | Meroasl u CoBpeMeHHbIE MeTOABl celeKuuu. | PackpeiBath conepixanue TepmMuHoB | IIposBisaTs uHTepec K | https://m.edsoo.
2 | moCTHXKEHUS MaccoBblii M MHMBUJIYaJbHBIH | M IOHATHH MCKYCCTBEHHBIH OTOOD, | mpakTHueckoMy m3yuermio | [W2EY3ANEHR
Cenekuuu OTOOpPBHl B CENEKIHM pAcTeHHH U | MAacCOBBIN 0TOOP, HHAUBHUYaIbHBII npodecenii " Tpyza
pacTeHuil u JKHBOTHBIX. oT60p, JKCTEpheED,

pasjy4yHoro poaa, B TOM
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KHUBOTHBIX (1
4ac)

Ouenka JKCTEpbepa.
Ban3KopoACTBEHHOCCKPEIIBAHIE—
uHOpuANHT. YucTast IMHYS.

CkpeluMBaHWE  YUCTBIX  JIMHUIA.
I'eTeposuc,unurnbpuHascuIa.

Heponcreennoe ckpemuBaHue —
ayTOpUIMHT. OtaneHHas

ruOpHIU3alts U eCyCIEeXH.
HckyccTBEeHHBIMYTareHe3UIOTyye
HHE

MOJIUIIOUIOB. JocTmwkeHus
CENEeKIUH DPACTCHUH, >KUBOTHBIX H
MHKpPOOPTaHU3MOB. JIeMOHCTpauu:
IToprpersr:11.B.Muuypus,

I'. A. Kapneuenko, M. ®. VBanos.
Tabmumsl u cxemsl: «OTHaneHHas
rubpuanzanus»,«PaboTslakageMuka
M. ®. Banosa», «Ilonummonaus».
O0opynoBanue: MYISDKH IUIONOB
KOPHEIUTONOB ~ JUKUX ¢GopM n
KyJbTYPHBIX COPTOB PacTEHUIL.
JlaGopaTopHBlE U NIpaKTHYECKUE
paboThI:

Okckypeust «OCHOBHBIE METO/IbI U
JOCTIDKCHHS CENCKIUH PACTCHHH U
KHUBOTHBIX  (HA  CENCKUHOHHYIO
CTaHIIMIO, IIEMEHHYIO (epMmy,
COPTOUCIIBITATENbHBINA Y4aCTOK

WITH TEIUIMYHOE XO3SIHCTBO)

OJIM3KOPOICTBEHHOE CKpEIHBAHHUE,

YHCTAS JIMHUSL,TeTEPO3HUC,
HEPOACTBEHHOE CKpEILIUBaHUE,
HCKYCCTBEHHBIN MyTareHes,
nomumuonasl. CpaBHHBATh (OPMBI
HCKYCCTBEHHOTO otbopa
(mMaccoBoro

u HHMBHIYAIbHOIO), BUJIBI
rHOpUIM3aIUT
(61M3KOPOICTBEHHO
HOTAAIIEHHOIA), CIIOCOOBI
MOJTy4eHHS MOJIUIUIOUIOB.

[IpuBogUTh TIpUMEpPHI AOCTIKEHHUN
CEJICKI[MH PAaCTCHHUH U )KUBOTHBIX

YHuCJIC Ha OCHOBEC

IIPUMEHEHHs IpeIMEeTHBIX
3HaHUH.

IlesieBbIe OPHEHTHPDI:
TPYAO0BOE BOCIIMTAHHE
DopMHUpPOBATH OTHOLIEHUE
K OHOJIOTHM KaK K Ba)KHOI
COCTaBJIOLIEH Hayku U

KyJIbTYpbl, TOpPIOCTb 3a
BKJIAJ,  POCCHHCKHUX H
COBETCKUX  Y4€HBIX B
pa3BuTHe MUPOBOM

OHMOJIOTHYECKOH HAYKH.
IlesieBbIe OPHEHTHPDI:
NaTPHOTHYECKOe
BOCIIUTAHUE

BbuotexHonoru | buotexHonorus KaK otpacns | PackpeiBath cosmepianne TepMuaoB | @opMupoBaTs oTHourenue | https://m.edsoo.
ST KaK OTpaciib | MPOM3BOJACTBA. [ eHHAs UHKEHEpUs. | U TIOHSATHIA: OUOTEXHOJIOTHS, | K OMOJIOTHH KaK K BakHOH | FU/2EY34NEHR
MPOU3BOACTBA | DTambl CO3MaHMS PEKOMOWHAHTHOMH | KJIETOYHAs  WHXKCHEpPHs, TICHHAs | COCTaBIAIOIICH HAayKH H
(1 gac) JHK u TpaHCTEHHBIX OPraHH3MOB. | HHKCHEPHS, KJIOHUPOBAHUE, | KYJABTYPhl, TOPAOCTH 3a

Knerounas mmxenepusi. Knerounsie | TpaHCT€HHBIE BKJIQJL  POCCHHCKHX W
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KYJBTYPBI.
MHUKpOKIIOHAIBHOE  Pa3MHOXEHHE
pacrenuii. Kimonnposanue
BBICOKOIIPOJYKTHBHBIX
CEeIbCKOX031 CTBEHHBIX
OpraHu3MOB.  DKOJIOTHYECKHE H
sTudyeckue npobisempl. MO —
TEHETHMYECKH  MOJAU(PHULIUPOBAHHbIC
OpraHU3MBbI.

JlemoHcTpammn:

Tabmuupt u  cxembl:  «OOBEKTHI
OHOTEXHOJIOTHI, «KierouHbie

KYJBTYPBI U KIIOHUPOBAHUEY,
«KoHCTpynpoBaHue W IEpEHOC
TEHOB, XPOMOCOM»

opranusmel, I'MO (renetudecku
MO (DUIHPOBAHHBICOPTAHU3MBI).
XapakTepru30BaThOHOTEXHOIOTHIOK
aK
OTpacibIIPOU3BO/ICTBA,0CHOBHBIC
JOOCTH)KEHHS ~ OMOTEXHOJOTHH B
obnactu
MIPOMBIILICHHOCTHU,CETbCKOTOX035 i
CTBa ¥ MEIUIIHAHBL.

[epeuncnsate W XapaKTepH30BAaThH
OCHOBHBIEMETOZIBI U TOCTHIKCHUS
OUOUHXEHEePHU.
OO6CyX/1aTEIKOJIOTHIECKUE

W sTHYeckue acmeKThl HEKOTOPBIX
HCCIIEI0OBAHMUI B 001aCTH
Buorexnonornn  (KJIOHHPOBAHMS,
HCKYCCTBEHHOTO OIUIOZOTBOPEHHS,
HAIPAaBJICHHOTO U3MEHEHHS TCHOMa
u CO3/aHHs TPaHCTEHHBIX
OpTaHU3MOB)

COBETCKMX  y4E€HBIX B
pa3BuTHE MHPOBOH
OMOJIOTHYECKOW HAYKH.
LlesieBbIe OPHEHTHUPDI:

NaTPHOTHYECKOE
BOCHUTAHHE

MposiBisiTh ~ WHTEpPEC K
[PaKTHIECKOMY H3yYCHHUIO
npodeccuit W Tpyda
pa3IMYHOrO pona, B TOM
qucie Ha OCHOBE

HpI/IMeHCHI/IS[ npe):[MeTme
3HAHUM.

IleeBble OPHEHTHPBL:
TPYA0BOE BOCIIHTAHHE

Wroro yacos 1o teme: 3

PesepBHoe Bpems

https://m.edsoo.
ru/FDB08R36J

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME: 34
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11 KJIACC

Ne| TemaTuueck | OcHOBHOe cofiepKaHue OCHOBHBIE BUAbI AeTEILHOCTH HesiteabHocTh yuuteds ¢ | HOP u O0P
uii 0JI0K, 00y4aroumxcs yueTom padoyeit
TemMa (Ha ypoBHe y4eOHbIX [eiicTBHiIi) NPOrpamMmbl
BOCHUTAHHSA
Tema 1. DBosIOLIMOHHAS OHOJIOTHS
1. | OBomoms u | [peamnockuiku BO3HHKHOBEHUS | PackphiBaTh cojepikaHue TepMHUHOB | BoipaxaTsb https://m.edsoo.r
1 | Meromsl ee 3BOJIFOIIMOHHOM TEOPHH. | U MOHSATHIA:IBOIOLUS,ICPEXOJHBIC | T03HABATEIbHBIC u/7F6R1ZROH
n3yuenus (1 | DBomonroHHast Teopus U ee MecTo B | (OpMBI, (MIOreHETUYECKHUE pPSIbl, | HHTEPECHl B PasHBIX
gac) OHOJIOTHH. BU/JIBI-9H/ICMHUKH, BUBI-PEIIMKTHI, | IPEAMETHBIX 00JacTsIX ¢
BrnustHIE SBOITIOIMOHHON TEOpHN 3aKOH  3apOJBINICBOTO  CXOJCTBA, | y46TOM HWHIUBHIYaJTIbHBIX
Hapa3BUTHE OuoIOrun U | OMOreHEeTHYECKHI 3aKOH, | HHTEPECOB, CIIOCOOHOCTEH,
JIPyTUXHAYK. CBHIETEIBCTBA | TOMOJIOTMYHBIC U AHAJIOTHYHBIC JTIOCTIIKEHUH.
SBOJTIOIHH. OpraHbl, pyIMMEHTapHbIE OpTaHbl, | YCTAHABIUBATh
[aneoHTONOrNYECKHUE: aTaBU3MBIL. CYIIECTBEHHBI  MpPU3HAK
ITocnenoBaTenbLHOCTE no | [TepednciasThOCHOBHBICATANBIPA3BUT | KiIACCH(HKALIUU
SIBIICHUSIBUJIOB B | sl 9BOJIIOLIMOHHO TEOPHUH. OHOJIOTHYECKUX OOBEKTOB
MMaJICOHTOIOTMICCKOM JICTONHUCH, | XapaKTephu30BaTh CBUJICTEIbCTBA | (SIBJIICHUH, MPOIECCOB),
MepexoTHbIC POPMBL. SBOJIIOLIMK.  [AJIEOHTOIOTUYECKUE, | OCHOBAHMS ISt
Buoreorpaduueckue: cxoacTBo ouoreorpaduueckue, 00001IeHHsT U CpaBHEHUS,
u paznuure GayH u GIop MaTepuKoB | SMOPHUOJIOTHYECKUE,CPABHUTENILHO- | KPUTEPHH  TPOBOIMMOTO
U OCTPOBOB. DMOPUOIOTHYECKHE: aHATOMHUYECKUE, MOJIEKYJISIPHO- | aHAJH3a.

CXOJICTBA u paznuuus
9MOPHUOHOBPA3HBIX BHJIOB
MT03BOHOYHBIX.
CpaBHUTEIbHO-aHATOMHYECKHUE!
TOMOJIOTHYHBIE, AQHAJIOTUYHBIE,

PYAMMEHTAapHBIE OPTaHBI, aTaBH3MBI.
MosekyaspHO-OHOXUMHYECKHE:
CXOJICTBO MEXaHH3MOB

HacnencrBennoctr u OCHOBHBIX

OHOXUMUYECKHUE.
TIpuBOIUTHITPUMEPBITIEPEXOAHBIX
(hopMOpraHu3MOB, PHUITOTCHETHYECKH
X PSZIOB.

IIpuBoUTH (HOPMYIHPOBKH 3aKOHOB
OMOTEHETHYECKOTO HM3apO/IBIIIICBOTO
CXOJZICTBA

IleseBbIe OPHEHTHPBI:
eHHOCTH HAYYHOTO
MO3HAHUS

HpI/IBI/IBaTL OCO3HAaHUC
MOCJIEICTBUN U HENIPpUATHE
BPEOHBIX TMIPUBBIYCK

(ynmoTpebieHue ankorond,
HAapKOTHKOB, KypeHHE) U
HHBIX bopm
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MeTaboIuueckux —IyTeH
KUBBIX OPraHU3MOB.
JlemoHcTpanum:
[optpersi: K. JIunneit, XK. b.JIamapk,
Y. apsuHn, B. O. KoBanesckui,
K.M.B3p,3.I'exkens, d.Mroiep.
Tabmuusl u  cxeMmbel: «Pa3Butue
OpPraHHUYEeCKOro Mupa Ha 3emie»,
pernbedHbIe TaOINIBI«3apOIBIITH
MO3BOHOYHBIX KMBOTHBIX»,
«ApPXEONTEPUKC.

ObopynoBanue: Ouoreorpaduueckas
KapTa Mupa, KoJuleKIUA«DopMbl
COXPaHHOCTHUCKONAEMBIX)KUBOTHBIX
U PaCTEHHII»; BIaXXHBIEC IIPEHapaThl
«Pa3BuTHEeHacekoMoro»,«Pa3BuTre

y Bcex

Bpena I PU3HYECKOTOHUIIC
HUXHYECKOT030POBbSL.
LlesieBbIe OPHEHTHPBI:
¢usuueckoe
BOCIIHTAHUE,
¢opmupoBanue
KYJILTYPBI 310POBbS H
3MOLHOHAJILHOIO
OJ1aronosry4ust

JISTYLIKH»
1. | Uctopus Opomonnonnasteopusid.  apsuna. | PackpsiBats cogepxanue repmunoB | @opmupoBats ymenue c¢ | https://m.edsoo.r
2 | pasBuTHUs [Ipeanockuiku BO3HMKHOBeHus | U TTOHSATHIA: cucTeMaruka, | yaérom  mpeioxenHoii | U/7TF6R1IZROH

IpEJCTaBICH | JapBUHU3MA.  JIBIDKyIIMEe  CHJIBI | €CTECTBEHHBIE M HCKYCCTBEHHBIN | OMOJIOTMUeCKOX  3amadu

ui SBONIONHMH  BHAOB 10 JlapBuHy | oTOOD. BBISBIIATD

006 (M30BITOYHOE Pa3MHOMKEHHE XapakTepH30BaTh OCHOBHBIC | 3aKOHOMEPHOCTU u

soirolyu (1 | Ipy  OrpPaHMYEHHOCTH  PECYPCOB, | YBOJIOLHOHHBIC HEH, KOHISIIIINN IPOTHBOPEYHS B

Jac) HEOIIPeeIeHHATN3MEHYNBOCTb, WUTCOPHHU, CPABHUBATH B3MJIAABI HA | pPaCCMAaTPHBAEMBIX (akTax

6oprba 3a cylecTBOBaHUE, BUJL MHAOITIOICHNX;

€CTEeCTBEHHBIHOTOOD).
CunrernyeckasteopusaBomoruu(CT
D)1eeoCHOBHBICTIONOKEHUSI.
JlemoHcTpanuu:
IToptpersr:K.JIunneit, XK. b.Jlamapk,
Y./lapBuH.

Tabnuupiu cxeMbl: «[lonysumn»,
«Kapra-cxemamapupyra
nyremectBust Y. [lapsuna», «@opmbl

" 9BOJIIOLHIO K.JIunnes,
2K.b.Jlamapka, Y.{apBuHa.
OnenuBate  Bkiax  JluHHes B
pas3BuTHE

CucreMaTtuku OOBSCHATh IMPUHLUIIBI
OMHApHOH HOMEHKJIATYPHI.
XapakTepu3oBaTh COAEPIKAHUE
N3navyenne 3BOJIIOLIMOHHON
xoHuenmmy XK. b. Jlamapka.

npelaraTb KpUTepUu I
BBISIBIICHUS
3aKOHOMEPHOCTEHNITPOTUB
Opeumii.
BBIABIATBIPHYHHHO-
CIIE€ACTBEHHBICCBSI3UNIPUU3
YIEHHHONOIOTHIECKIX
SIBJIGHUH U IIPOLIECCOB.
IleneBble  OPHEHTHPBI:
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060pbOBI
3acymecTBoBaHue»,«EcTecTBeHHBIN
oTOop», «MHOroobpasue COpTOB

pactenuit», «MHoroobpasue mopoj
JKUBOTHBIX»

OueHuBaTh  €CTECTBEHHO-HAYyYHBIE
UCOLHAIBbHO-3KOHOMUYECKUE
MIPEANOCHUIKH BOSHUKHOBEHUS
OpoutoroHHoN Teopun Y.JlapBuHa.
PackpeiBaTh cozepKaHue

LEeHHOCTH
MO3HAHUSA.
DopMHUPOBaTh OTHOLICHUE
K OMOJIOTMY KaK K Ba)KHOM
COCTABJISIIOLIEH HayKu H

HAyYHOTO

sBoJfolMOoHHOM TeopunY. [lapBuHa; | KyAbTypsl, TOPAOCTH 3a
CpaBHUBAThb HEONpPENECNICHHYI0 WU | BKIAJ  POCCUMCKUX U
OIIPEICNICHHYIO U3MEHYUBOCTH, | COBETCKUX  Y4YEHBIX B
€CTECTBEHHBI W HCKYCCTBCHHBIH | pa3BHTHE MHPOBO
otbop, hopmbl 60pHOBI 3a | OMOJIOTHYECKON HAYKH.
CYILLIECTBOBAHUE. LlesieBbIe OPHEHTHPBI:
OnuceiBaTh MOJIOKCHHS | MATPHOTHYECKOe
CHHTETHYECKOIl TeopuH »>BONIOLUH | BOCHUTAHHE
(CTD) u 00BACHATH
ee 3HaYeHHe Ui OHOJIOTHH
Bun: Muxkpossomtonus.  Ilonmynsauus kak | PackpeiBate  copep:kanuerepMuHoB | DopMupoBaTh ymenue | https://m.edsoo.r
KpUTEpUU U | €AMHUIABUAA U 3BOJIOLNH. W TIOHATHII. MHKPO3BOJIIOLUSA, BHJ, | BBIIBIATH nedunuter | U/7TFER1ZROH
CTPYKTYpa. JlemoHCTpanuu: KPUTEPHU BHMQ, apCAILIONMYNIALHNS, | HHPOPMAIIH, JTAHHBIX,
Monymsuus | Tabnuupiu cxemsl:«[lomymsuuu», reHoQOHA, MyTauuu, KOMOWHAIMH | HEOOXOIUMBIX
Kak «MyTanuoHHas HU3MCHYUBOCTBY. | TCHOB. JULIpeLIeHNs
anemeHTapHa | OGopynoBaHue: MHKPOCKOTI, | XapaKTepu30BaTh BUJ Kak | IOCTABJICHHOH 3a/1auH.
s eIMHULIA Mukponpenapart«/Ipozopuna»(HopMa | OCHOBHYIO CHCTEMATUYECKYIO | Y CTaHaBIMBATh
Buza (2 ,  Myramuu  (QOPMBIKPBUIBEB W | CAUHHILY u LIEIOCTHYIO | CYLIECTBEHHBI — NpU3HAK
Jaca) OKpPacKu OUOJOTHYECKYIO CHCTEMY. KIaccu(uKanum
TeJ1a),MO/IeNb-aIlIITHKALHS Beiaenars kputepuu BUIa OMOJTOTHYECKHX OOBEKTOB
«[Iepexpect (Mopdonoruyeckuii,puznoaorudeck | (SIBICHUH, POLIECCOB),
XPOMOCOM>. JlabopaTtopHsbie U | Ui, OMOXUMHUYECKHUHA, T€HETHIECKHI, | OCHOBAHUS ISt
IpaKTHYeCKUE PaOOTHI: 9KOJIOTHYECKHii,reorpaduaeckuii) 0000mIeHns U CpaBHEHUS,
Jlab6oparopHaspaboTa UIPHMEHSATD KpUTEPUHI UL | KPUTEPUHMIT  POBOJUMOIO
Nel.«CpaBHeHue OINHMCAaHUS KOHKPETHBIX BU/IOB. aHaJM3a.
BHIOBIIOMOP(OIOTHIECKOMY XapakTepu3oBaTh  momyisinuiokak | IlesieBbie  OpHEHTHPBHI:
KPHUTEPUIO» CTPYKTYpPHYIO ~€IMHHMIy BHIAa M | HEHHOCTH HAY4HOI'0
9BOMIOHN. TO3HAHUSA.
OnuceiBaTh HOIYJISAIHIO o
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OCHOBHBIM
MOKAa3aTelsIM: COCTaB,CTPYKTypa

Jemxymue | JIBukymue CHUJIBI (daxropsr) | PackpsiBath  coaepxanueTepMuHoB | PopmMupoBath ymenue | https://m.edsoo.r
CHJIBI 9BOJIOIMK  BHJIOB B  TPUPOJC. | U NOHATHI:KOMOWHATUBHAS nenaThb BBIBOJIbI ¢ | u/7TF6R1ZROH
(anemeHTapH | MyTanMOHHBII mporuecc U | '3BMEHYUBOCTb,MYTALIMU,MYTAIL[HOHH | HCIIOJB30BaHUEM
13 KOMOWHATHBHAS M3MCHYMBOCTb. | BIif  TpOIECC,  MOMYJSLUOHHBIC | IEAYKTHBHBIX u
(axrope)?B | [TomynsiunOHHBIE BOJHBI M JAped( | BOJHBI, Ipei(reHoB,n30ISA1HMs, | UHIYKTHBHBIX
ooy (1 reHoB. Msomsums W  MHUrpanys. | MUTpaluH. YMO3aKITIOYEHHH,
Jac) JleMoHCTpanuu: XapakTepu3oBaTh  JJICMEHTAPHBIC | YMO3AKIIOUCHHI o
Tabnuisiucxemsl: «/IBrxymue Cuiabl | GaKTOpbl SBOMIONMU. MYTallHOHHBIH | aHAJIOTUH,
IBOJTIOLIHI» nporecc, KOMOWHATHBHAS | GOPMYIUPOBATH THIIOTE3BI
HM3MEHYNBOCTB, TONYISIHOHHBICBOIH | O B3aHMOCBS3SX.
Bl,  Jpeii(  TreHOB,  H3OIALMA, IlejieBble  OpPHEHTHPDI:
Murpanus. 3KOJIOTHYECKOe
VYcranaBnuBaTh NIPHYAHHO" | poonmranie
CIIC/ICTBCHHBIC CBSIBUMEXKTY
MEXaHH3MOM u pe3yabpTaToM
JeHCTBUA JBIDKYIIHX CHII
(ameMeHTapHBIX
(hakTOpOB) IBOMOLIMH
EcrectBenn | EctecTBeHHBIIHOTOOP— PackpbiBath copepkanneTepMuHOB | OpHEHTHPOBATH Ha | https://m.edsoo.r
Bl 0OTOOp U | HAIIPABIAIOIUN (PAKTOp SBOMIOIMU. | M IMOHATUH:ECTECTBEHHBI OTOOp, | HEOOXOUMOCTH u/7F6R1ZROH
ero popmsl | DopMBEl  ecTecTBEHHOro  OTOOpa. | OopbOa 3a CyIIECTBOBaHHUE. | IPUMEHEHHS
(1 gac) JlemoHcTpauuu: OnuceIBaTh MEXaHU3MIEHCTBUS | OMOJIOTMYECKUX  3HAHUHI
Tabmuis! u cxembl: «EcTeCTBEHHBIH | €CTECTBEHHOrO 0TOOPA. IIpY  pPEUICHMU 3aJa4 B
0oTO0p»,«boppda 3a cymiecTBOBaHHE» | XapaKTepH30BaTh (dopmsl | obmactu OKpYKaroIen
€CTECTBEHHOr0 0TOOpa (IBMIKYIUHIA, | Cpelbl.
CTaOWIM3UPYIOLINH, AU3pynTHBHBIN) | LleJeBble  OpHEHTHPDI:
" CPaBHUBATb UXMEXKIY co00ii. IKOJOrHYecKoe
Xapakrepu3oBatb 60pb0y BOCIHTAHHE.

3a CYLIECTBOBAHUE U CpPAaBHUBATH €€

BU/IBI (MexBuUIOBA,
BHYTPUBHUJIOBaS, 6oprda c
HeOJIaronpUsATHBIMU
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(akTopamu BHELIHEH CpeIbl)

1. | Pesynbratel | IIprcriocoOneHHOCTE OPraHU3MOB PackpsiBaTh  conepkaHHETepMUHOB | Bripaxkars https://m.edsoo.r
6 | »Bomonuu: Kax pesynbrar spomtonun. [Ipumeps! | 1 NOHATUI: IPUCIOCOONEHHOCTSD, | I03HABATEIbHBIC u/7F6R1ZROH
IPHUCIOCOOT | IPUCTIOCOOICHUN Y OPraHU3MOB. MIOKPOBUTEIbCTBEHHAS U UHTEpeChl B Pa3sHbIX
EHHOCTb Apomopdo3bl M WIHOAJANTALUH. | IPeJOCTEeperaromas OKpacka, | IpeIMETHBIX 00JacTAX C
opranusMoB | Buau Bugoobpaszosanue. MacKUPOBKA, BHJ000pa3oBaHue. | y4ETOM HHANBHIYATbHBIX
u Kputepun Buma. OcHoBHbIe (opmbl | ONUCHIBATH HUHTEPECOB, CIIOCOOHOCTEH,
BHI000pa30B | BUIOOOPa3oBaHUs: Teorpaduyeckoe, | MEXaHN3MBO3HUKHOBEHHS JIOCTHKEHUH.
anne (1 9KOJIOTHYECKOE. IIPUCNIOCOOIICHUIY OpraHU3MOB. VYcranaBiauBaTh
qac) JlemoncTpauuu: BbiABIATE 1O U300paXKeHWsAM, HA | CYLIECTBEHHBI  IpHU3HAK
TaOnuIBINCXeMBL: JKHUBBIX u (PUKCHPOBAHHBIX | KIaCCH(PUKAUH
«[IprcrocoOeHHOCTh OPTaHU3MOBY», | IperapaTax HpHMepbI | ONOJTOTHYECKHX OOBEKTOB
«[eorpacuueckoe MIPUCTIOCOOIEHHOCTH PacTeHUH (s1BIICHUH, MIPOLIECCOB),
BHJI000pa30BaHNE, W >XMBOTHBIX K YCIOBHUSIM CPEIbI OCHOBAHUS UL
«JKoJ0ruuecKkoe obuTaHuS, JIOKa3bIBaTh | 0000IEHIHNCPaBHEHNS,KP
BU1000pa30BaHUE». OTHOCHTENBHYIO LeIeCO00Pa3HOCTh | HTEPUH IPOBOJMMOTO
O6opynoBaHue: MPUCHIOCOOJICHUIA. aHammza.  dopmupoBaTh
Komnexkuust  «IIpumephI3aluTHBIX | XapaKTepru30BaTh CIIOCOOBI yMeHHe BBISBIIATD
HPHUCIIOCOONEHUH Y  KUBOTHBIX», | U MeXaHHM3Mbl BHI000pa3oBaHus; | AeGUIUTH HHOOPMAIHH,
KOJUICKIUS HACEKOMBIX | OIIMCBIBATh M CPAaBHUBATh OCHOBHBIC | JAHHBIX,  HEOOXOIUMBIX
CPa3IMYHBIMU  THUNAMH  OKPAcKH; | GOPMEI 3KOJIOTHYECKOTO JUIApEIIeHHS
Habop II0/I0B u reorpa(uuecKoro | MOCTABJICHHOMN 3aa4u.
U cemsn. BU000pa30BaHUs IeneBbie OpUEHTHPBI
JlaGopaTopHBIE M HPAKTHYECKHE LeHHOCTH HAY4YHOI' 0
paboTEHI: NO3HAHUA
JlaGoparopnas
pabotaNe2.«Omnucanue
TPHCIIOCOOIEHHOCTH OPraHu3Ma 1 ee
OTHOCHUTEIBHOI'O XapaKrepa»
1. | Hanpasnenu | Makpo3BOIONHSL. PackpbiBath cosepkaHue TEPMUHOB | BhIABIATH u | https://m.edsoo.r
7 | aunytu ®dopmepBOIIONMK:  Quiternyeckas, | U monsTuii: MaKpO3BOJIIOIHS, | XapaKTepU30BaTh u/7F6R1ZROH
MAaKpO3BOJIIO | IUBEPreHTHAs, KOHBEPreHTHas, | GuioreHes, OMOJIOTMYECKUH | CYIIECTBEHHbIE PU3HAKH
mwu (2 napajijienbHas. Heob6patnmocTs | mporpecc u  perpecc, apomopdo3, | OHOIOTHIECKUX
Jac) sBomtoruu. IlpoucxoxaeHue HAUOAIaNTalys, o0Ias 00BEKTOB(SIBJICHHH).
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oT HecneunanmupOBaHme Hpe}_IKOB.
[Iporpeccupyromiast crenuamd3anus.
AnanTuBHas pagranusi.
JleMoHcTpanuu:

JiereHeparysi, aJalTHBHAs pagUariys.
XapakTepu30BaTh (opmsI
9BOITIOIMH. BEIABIATE apoMopho3sI

W WAMOAANTAlMM  YPAacTeHUH W

BreisaBisTH TIPUYUHHO-
CJICACTBEHHBIC CBSA3U MIPU
HU3yUYCHUHN OHOJIOTHYECKHX
SIBJICHUH B IIPOLIECCOB.

Ioptpetsr: A.H.CeBepros. JKABOTHBIX. LeneBble  OpHEHTHPBI:
Tabnuis! 1 cxeMbl: «ApoMopdo3er», | CpaBHHBATH OMOJIOTHYECKHH | IEHHOCTH HAY4YHOI'0
«Mnuoananrauun», «O06mas | nporpecc U OUOJIOrMYECKUI perpecc, | Mo3HAHUS
JIereHeparus». apomop03,  MIMOAAANTALMIO U
O6opynoBanue: mMozenb «OCHOBHBIC | OOLIYIO
HalpaBJICHUs SBOJIIOLMUY, 00bEMHas | JIeTeHEPaLHIo.
Mozienb «CTpOEHHUE FOJIOBHOTO MO3ra | BBISBIATE — B3aMMOCBSI3M  MEXIY
MTO3BOHOYHBIX» MyTSMH u HaNpaBJICHUSIMU
9BOJIIOLIMHU Y PACTEHUI U )KUBOTHBIX
Hroro yacos no Teme: 9
Tema 2. Bo3HUKHOBeHNE H Pa3BUTHE KU3HU Ha 3emiie
2. | Ucropus JloHayuHbl€ IpeACTaBICHUS PackpsiBath cozepxkanue | DopmMupoBaTh ymenue | https://m.edsoo.r
1 | xu3Hu 0 3apOXKIEHMM JKW3HH. HayuHble | TEpMHUHOBHIIOHSATHI:KpPEAlMOHU3M,a | AeNaTh BBIBOJIBI c | U/OFLS81YB5
Ha3emie 1 | rumote3sl BOSHUKHOBEHHUS JKU3HH OuoreHe3, BUTAIM3M, I[AHCIEPMUS, | HCIOJIb30BAaHUEM
METO/IbI ee Ha 3emsie: abuoreHe3 umaHcrepmus. | OMOIMO33, KoalepBaThl, NMPOOHUOHTHI, | AEAYKTUBHBIX u
U3yYEHUsI. Xumuueckas 3BOJIIOIHS. cUMOHOTEeHe3. XapakTepu3oBaTh | HHIYKTUBHBIX
I'unoress AOHOTeHHBIH CHHTE3 OPraHUYECKHX | METOABI M3YYCHHS HCTOPHUYECKOTO | YMO3AKIIOUCHHUH,
MIPOMCXOKIE | BEIIECTB H3HEOPraHMUECKUX. TIPOILIOTo 3eMJIN. YMO3aKITIOYeHH o
HUS KU3HU DKcnepuMeHTaIbHOe IlepeuucnsaTb  OCHOBHBIC  OJTallbl | AHAJIOTHUH,
Ha 3emJie MO ITBEPIKICHHE XMUMHUYECKOH | XUMUYECKON néuonorudeckoit | GopmynupoBars THIOTE3bI
(2 gaca) 9BOJTIOIIAH. SBOJIOIHH. 0 B3aMMOCBSI3SIX.
Hauanpuble otanel Ouonoruueckoit | Mznarare coxepkanue runore3 u | @opmMupoBaTh yMEHHE C

spomonuu. I'mnoresa PHK- mwpa.
DopMHUPOBaHIEMEMOPAaHHBIXCTPYKTY
P Y BO3HMKHOBEHHE IIPOTOKJIETKH.
IlepBble KIE€TKM M HX 3BOJIOLUSL.
DOpMUPOBAHUE OCHOBHBIX TPYMIT
JKHBBIX OPraHH3MOB.

JlemoHcTpanuu:

[TopTpertsi:

TEOpUll BO3HUKHOBEHMS JXM3HU Ha
3emuite (kpeanmonmsma,
CaMOIIPOU3BOJIEHOTO  3apOXKICHUS
(CIIOHTaHHOTO), MaHCIePMHUH,
rumote3sl PHK-Mupa).

OnuceIBaTh JKCIIEPUMEHTHI C.
Mwiepa ul’. FOpu mnomnoisryueHuro
OpraHMYecKUX BEIICCTB u3

YU4€TOM  NPEIIOKEHHOU
OHOJIOTHMUYECKOW  3a1a4u
BBISIBJISTD
3aKOHOMEPHOCTH u
MIPOTUBOPEUUS B
paccmarpuBaeMbIX (akTax
HHAOIIIOIEHUSAX,

npeajgararb KpUTEpUU AJst
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®.Pemu,JI. Iactep, C. Mumnep, A.
H. Omapus, I'. IOpu.
Tabmuusincxemsl: «Bo3HUKHOBEHNE
ConHeuHoll cucTeMbl»,
«Pa3BUTHEOPraHMYECKOTO MHPa»,
«PaCTHTeJ’[BHaHKJ’[eTKa», «KupoTHas
Ki1eTKa», «[Ipokaproruueckas
KJIeTKa»

HEOPraHMYECKUX
a0HMOreHHOTO CHHTE3A

myTeM

BBISIBJICHHUSI
3aKOHOMEPHOCTEH u
MIPOTHUBOPEYHH.

LlesieBble OPHEHTHPBI:
HEHHOCTH HAYYHOI' 0
TO3HAHMA

OCHOBHEBIE
JTaIlbI
SBOJTIOLIMN
Opranmnyeck
Oro Mupa Ha
3emte,
pa3BHTHE
JKU3HU 110
Ipam u
neprotam (2
yaca)

Pa3Butue >xu3HU Ha 3eMile IO 3paM U
nepuojam. Karapxeii. Apxeiickas

n poTepo30HcKast 3pBI
[Tameo3oiickass 3pa W ee TEPHOMBIL:
KeMOPHICKHH, OPAOBHKCKHUH,
CUITYpUNCKUH, JICBOHCKHIA,
KaMEHHOYTOJIbHBIN, TIEPMCKHI.
Meso3oiickasgs 3pa U €€ MNEpPUOIbL:
TPHUACOBBIH, IOPCKUM, MEJIOBOM.
Kaitno3olickast spa u ee nepuojbl:
MajCOreHOBHIH, HEOT'€HOBBIH,
aHTPOIOT €HOBBIH.

XapakTepucTrKa Kimmara

148 TEOJIOTHYECKUX  IIPOIIECCOB.
OcHOBHBIE 3Tamsl 9BOJIIOLINU
PACTUTENBHOTO M KHMBOTHOTO MHpA.
Apomopdo3sl

y pacTeHuiin xkuBoTHBIX. IlosBieHue,
paciBeT ¥ BHIMUPAHUE IPYII KUBBIX

OpraHU3MOB.
JlemoHcTpanun:

Tabmuusl u  cxeMmbl: «Pa3Butue
OPraHUYECKOTO MHUpa»,
TEOXPOHOJIOTHYECKast TabIuIa;
kosutekiuss «@DopMBI  COXpaHHOCTHU
HMCKOIAEMBbIX JKHUBOTHBIX u

PackpriBaTh u coziep KaHue
TEPMHHOB U TIOHATHH: D0H, 93pa,
Nepuof, apoMop(o3Hl,
HAN0AJANTAlUH.

3HaTh U TOCIIENOBATENbHOCTD
HWDOHOB! Karapxeii, apxei,
TIPOTEPO30H, (hanepo30i; ap:
apxenckas,

IpOTEpO30KcKa, najneo3onckas,

Me3030¥CKast,KaifHO30HCKas; IeprO.T
OB. KeMOpuHCKHMH, OpIOBHKCKHUH,
CUITYpUICKUH, 1€BOHCKHUH,
KaMEHHOYT OJIbHBIN, TEPMCKHUH,
TPHACOBBINA,IOPCKHUI,MEIIOBOH,

aJe0reHOBBIN Hu HEOT'CHOBBIH,
aHTPOIOI €HOBBIM.
XapakTepu3oBarb HOCHOBHBIC

COOBITHSI B Pa3BUTHH OPTaHMYECKOTO
Mupa

110 3paM U MEPHOJIaM T€0JIOTHIECKOH
HCTOPHH; ITAIlbl PA3BUTHS
PaCTUTEIBHOTO ¥ KUBOTHOTO MHpA.
BeinennTts  TiaBHBIE  apoMOP(O3BI
PAcTeHHI 1 KUBOTHBIX.

CpaBHUBATh U MEKIYCO00H
NpeJICTaBUTENCH  CHCTEMATHYECKHX

DopMUpOBaTh OTHOLICHUE
K OHosloruy Kak K BaKHOH
COCTABIISIIOIIEH HayKu H

KyJbTYpbl, TOPAOCTh 3a
BKJIaJ,  POCCHMCKMX U
COBETCKMX  YY€HBIX B
pasButue MHPOBOi1
OHMOJIOTHYECKOI HAYKH.
LlesieBble  OPHEHTHPBI:
NAaTPUOTHYECKOE
BOCIUTAHHE
OpueHTupoBaTh Ha
COBPEMEHHYIO cUCTEMY
HAYYHBIX
IPe/CTaBIeHUHO0O0CHOBH
BIX OHOJIOrMYECKHX
3aKOHOMEPHOCTSIX,

B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOJTHON U COLMATBHOM

Cpenou.

LleseBble  OPHEHTHPBI:
HeHHOCTH Hay4YHOTO
NO3HAHUSA.

https://m.edso0o.r
u/OFLS81YB5
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pacTeHui».

JlaGoparopHbie U MpakTHUECKHE
pabotel: Ilpakthueckas pabGoraNel.
«/3y4yeHne HCKOMAeMBIX OCTAaTKOB
pactenuit

1 KMBOTHBIX B KOJUICKIIUSIXY.
DKcKypcust «IBOJIOLHS
OpraHudeckoro Mupa Ha 3emie»
(BeCTECTBEHHO-HaYYHBIH

WITH KpaeBeIUeCKHi My3eit)

TpyHI OPraHU3MOB,BBISABIIATL YEPThI
YCIIOXKHEHHS M HPHUCIOCOONICHHOCTH
K YCJIOBUSIM XKHM3HU

Copemenna | CucreMa OpraHMYecKoro Mupa Kak | PackpwiBathk conepixanue TepMuHOB | Co3HaBath BaxkHOCTS | https://m.edsoo.r
s CCTeMa oTpakeHne 3Boonnu. OCHOBHBIE n TTOHSTHIA: CUCTEMATHKA, | Tpynomiobms,  oOyueHHs u/OFLS81YB5
Opranngeck | CucreMaTudecKue TPYNIBI | HCKYCCTBEHHAs M €CTECTBEHHAS | ppyyy HAKOTLIEHHS
oro mupa (1 | opraau3Mos. KJ1acCU(UKaIs, OuHapHas HABBIKOB TpynoBO
Jac) JlemoHCTpanuu: HOMECHKIIATypa, TIPUHLHIT
Tabmuusl 1 cxembl: «COBpEeMEHHas | HEPAPXUYHOCTH. ACATENEHOCTH Ha
CHCTEMa OpPTraHMYECKOT0 MHUpPa» XapakTepu3oBaTh COBPEMEHHYIO HPOTKCHUM  XKU3HM - JUIS
CucreMy OpraHu4ecKkoro Mupa YCTICUIHOH
poecCHOHATIBHOM
caMopeaTH3aliu B
poccuiickoM o0uiecTBe.
LlesieBble OPHEHTHPBI:
TPYA0BO€ BOCIHUTAHUE
DBoJroLHs Dponronus YenoBeka. AHTpononorus | PackpbiBaTh conmepikaHue TepMHHOB | [IpuBHBaTH ocosHanue | https://m.edsoo.r
YyeJoBeKa KaK HaykKa. PasButue | u MOHATHIA: aHTponoorys, | nociaeactsuil u Henpusitie | UIOFLS81YB5
(aHTPOIIOTEH | MPEICTABICHUHOIPONCXOK ICHUH QHTPOIIOTEHE3, YEJIOBEK pa3syMHBIH | BPEIHBIX TIPUBBIYEK
e3) (1 gac) YenoBeKa. MeTomsl usydyenns | (Homo sapiens), npsimoxoxzenue, | (yrnorpebiieHre aIKoross,

aHTponorexesa. Cxoncraa

BTOpas CUTHaAJIbHAsACUCTEMA.

HApPKOTHKOB, KYpEHHE) W

U pa3linuusAuesIoBeKa M KUBOTHBIX. | [lepedncnsars 3agaun aHTPONOIOTHY, | MHBIX bopm
CHCTeMaTHYECKOCTIONIOKCHIEUETIOBE | 3Talbl  CTAHOBIEGHHS W Pa3BUTHS | BpeIamIsAi(pU3MIECKOTOHIIC
ka. JleMoHcTpauuu: MPEJCTaBIEHUNA O INPOUCXOXKIEHUH | HXMUECKOTO3[0POBBSI.
ITopTpersr: 4. JlapBuH. | yenoBeka. LeneBble OpUEHTUPBI:
Tabnuupincxemsr: «CpaBHeHue | M3naraTe  OCHOBHBIC IIOJIOKEHUS | pH3NYecKoe
AHATOMHUYECKMX  4epT  cTpoeHus | Teopuu Y.JlapBHHa, KpUTHYECKU BOCIIHUTAaHUE,
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4elnoBeKa U YeJOBEKOOOPa3HBIX | OLIEHUBATh HEHay4JHyIO | hopMHpOBaHUE
00e3bgH». HH(POPMALHIO KYJbTYPBbI 310pPOBbSI H
O6opynoBaHue: CIIENKU unu | O NMpOMCXOXKJICHUM YesloBeKa. 3HATh | IMOLMOHAJIBHOIO
n300paskeHHs1 KaMEHHBIX OpPYAWH | CHCTeMaTH4YecKoe IOJIOXKEHHE BHJA | GJIaromoy4ust
nepBOOBITHOrO  YesoBeka: KkaMHH- | HOMO sapiens, mepeuucnsits ero
qormepsl, pyouia, ckpebia MOP(OIIOTO-aHATOMHYECKUE
NPU3HAKH pa3HOro ypoBHs (THI,
KJIacc, OTpsig
uap.).
VYcTaHaBIMBaTH YEPTHl CXOJACTBA M
pa3nuuuiiuesoBeKa U KHBOTHBIX.
OOBACHATD W OLICHUBATH 3HAUCHUE
Hay9HBIX 3HAHHH O TIPOUCXOKICHUN
YenoBeka I HMOHUMaHWS MecTa M
pOJIN 4enoBeKa B IPHPOJE
2. | Oemwxymue | JIBmKymiue CHUJIBI (daxropsr) | PackpsiBath cozepxkanue | YcraHaBIMBaTh https://m.edsoo.r
5 | cunet aHTponorenesa. Hacnencreennas TEPMHHOBH  MOHATHI:  (akTOpsI | cymecTBeHHbIT  npu3Hak | UIOFLS81YB5
(dpaxropsr) V3ameHunBOCTH U | aHTPOIIOTEHE3a, IPYNIIOBOE | KIacCH(pUKAIUH
AQHTPOIIOTE€HE | ECTECTBEHHBIHOTOOP. COTPYAHHMYECTBO, pPeub, OpyAUHHAs | OMOJOTHYECKUX OOBEKTOB
3a (1 gac) OOmecTBeHHbIH ~ 00pa3  XM3HH, | JEATEIbHOCTD, HOJIMMOP(U3M. (sIBIICHHUIA, MPOLECCOB),
H3TOTOBJICHHE opyauit Tpyna, | XapakTepH30BaTh ABIKYIIHE CHIBI | OCHOBAHUA UL
MBIIICHHE, PEeYb. (bakropsr) aHTpOTIOTeHe3a: | 0000IIeHNsT 1 CpaBHEHHS,
JleMoHCTpanuu: Ouonoryyeckue M COILMANbHBIC, | KPUTEPHH  IPOBOIUMOTO
Tabmumsl u  cxembl: «CpaBHEHHE | CPaBHHBATH UX MEXKIy cO00i aHaJIn3a. Beoipaxats
AQHATOMHYECKHX  4YepT  CTPOCHHS aKTHBHOE HETIpHsTHE
YeJloBeKa M YeJIOBEKOOOPas3HBIX JeficTBUH,  MPUHOCSIINX
00€3bIHY, Bpe] IPUpPOJIE.
«OCHOBHBIE MecTa IlesieBbICc OPHEHTHPBI:
HaJIeOHTOJIOr NUECKHX HaxoJ0K IKOJIOTHYECKOe
IPEIKOB COBPEMEHHOT'O YENIOBEKa». BOCIIHTaHHE
O6opyaoBaHKe: MYISDKA
«[Ipoucxoxienue YeJloBeKa
(ITaICOHTOIOTHYECKUCHAXO0IKH)»
2. | OcHOBHBIE OcHoBHBle  craqud M BeTBH | PackpbiBaTh cojnepxkanue TepMuHOB | [IpuBHBath ocosHanue | https:/m.edsoo.r
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cTaauu
SBOJIIOLUN
gemoseka (1
yac)

SBOJIOLUN YyeJI0BeKa:
aBCTPAIONUTEKH, YenoBeK yMenbli,
YenoBek mpsmoxoasmmid, Yemoek
HEaHIePTaJIbCKUH, Yenosek
Pa3yMHBII COBPEMEHHOTO THIIA.
Haxomkm WCKOmaeMbIX OCTaHKOB,
BpeMsi  CYIIECTBOBaHHMS, 00JacTh
pacrpocTpaHeHus1,00eMI0JI0BHOTO
Mo3ra, 06pa3 KHU3HH, OPYAHUSL.

W MOHSATHIA: aBCTPAJIOIHUTEK, YEIOBEK
yYMEIbIid, YeIOBEK NPSMOXOISAIINH,
HeaHJepTaell, KpOMaHbOHEI],
HEeOJIMTHYECKas PEBOJIIOLHS,
NIEepBOOBITHOE UCKYCCTBO.

XapaxkTepu3oBaTb W CPaBHUBATh
MeXIy co0oif OCHOBHBIE CTaJuU
9BOJIIOLIUU yeJioBeKa:
XPOHOJIOTHYECKHI BO3pacT, apeain

HOCIIEACTBUI U HEIPUITHE
BPEIHBIX HPUBBIUEK
(ymoTtpebieHne aaKorons,
HAapKOTHKOB, KypeHHE) |
uHBIX (opM Bpema Uit

(usmyecKoro u
HCUXUYECKOTO  3/10POBbS.
DopmupoBaTh
OTBETCTBEHHOE

JleMoHCTpanuy: pacIpoCTpaHeHus, 00BbEM TOJTOBHOTO | OTHOIIEHHE K  CBOEMY
Tabmuupl u  cxembl: «OCHOBHBIE | MO3Ta, 00pa3 )KU3HU U OPYIUs TPYAa | 3J0POBBIO U YCTAaHOBKA Ha
MecTa MAJICOHTOIOTHIECKUX 310pOBBIH  00pa3 KU3HU
HaXOJIOKIIPEIKOB COBPEMEHHOTO (3mopoBoe MTUTaHHE,
YeJIOBEKaY», coOmoeHne
«[peBHeiimme moan», «JlpeBHHE TUTHEHUYECKUX TPABUI U
momu», «[lepBele  coBpeMeHHbIE HOpPM, cOaaHCHPOBAHHBIN
noau». OGopyIoBaHUE: MYIISDKH PEXUM 3aHATHH U OT/BIXA,
«[IpoucxoxueHue YelI0BEeKa» perymsipHast  ¢uzHUecKas
(OrocThI aBCTPAJIONKUTEKA, AKTHBHOCTB).
MHUTEKaHTPOTIA, LleneBble OpHEHTUPBI:
HeaHJepTalblia, KPOMaHbOHIIA); ¢dusnyeckoe
CJICTIKU MM U300paXKeHHsI KAMCHHBIX BOCIIUTAaHUeE,
opyauit TIepBOOBITHOTO —HeNOBEKa: ¢opmuposanue
KaMHH- KYJbTYPBI 310POBbS U
YOTIepsl, pyoua,ckpedia IMOIHOHAILHOTO
0J1aronoy4nst

u/OFLS81YB5

YemnoBeueck
Ue pacel U
MPUPOHBIC
Apanranun
genoseka (1
gac)

Yenoseueckue packl. OCHOBHBIE
OOoJIBIIIMIE pachl: EBPOIICON THAS
(eBpasuiickas), Herpo-
aBcTpaonjHas  (dKBaTOpHANbHAS),
MOHTOJIOHIHAS (a3uarcko-
aMepUKaHCKas). Yeprsl
IPUCIOCOOIEHHOCTH

HpeHCTaBHTCHCﬁ YECJIOBECYECCKUX pac

PackpeiBaTh conep:kaHHe TEPMUHOB
U HOHSATHH. pachl,pacoreHes3,colua-
JapBUHU3M, PACU3M, METHCALIUL
XapakTepu3oBaTb CPaBHUBATb
MpeJICTaBUTENICH YETIOBEYECKHX pac,
PacKpbIBaTh MPUYMHBI 1 MEXaHU3MBI
pacoreHesa, NepevucCsTh u
TIPUBOJIUTH [IpUMEpPbI

ITonumars 3HaueHue U
ITI00ANIBHEIN XapakTep
9KOJIOTMYECKUX MPOOIIeM,
MyTeH UX peLeHu,
3Ha4YEHHE PKOJIOTHUECKOI
KyJbTYpBI YeJIOBEKa,
obmiecTsa.
OpueHTupoBaTh HA

https://m.edsoo.r
u/OFLS81YB5
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K YCIOBUSAM CYILIECTBOBAHMS.
Eauncteo YEJIOBEYECKUX pac.
Kputrka coumaipHOTO JapBUHU3MA
u pacuszma. JleMoHCTpanuu:

Tabmuupr u cxemsl. «UemoBedyeckue

4enoBeKa K
IIPUMEpPbI
3HAYEHMS

MPUCHOCOOICHHOCTH
YCIIOBUAM cpesl,
TIPHCITIOCOOUTETEHOTO
PAcOBBIX IIPU3HAKOB.
Jloka3bIBaTh €AMHCTBO BHAa HOMO

MIPUMEHEHHUE 3HaHUI
€CTECTBEHHBIX U
COLMAJIBHBIX HAayK JUIs
pelieHus 3a1a4 B 00J1acTH
OXpaHbl IPUPO/IbI,

pacsI» sapiens, HAY4YHYIO | TNIAHUPOBAHUS CBOUX
HECOCTOSTENbHOCTh PAcOBBIX | HOCTYIKOB M OLIGHKH HX
TEOpuUH, uel ColnanbHOTO BO3MOKHBIX ITOCJIEICTBUMA
JapBuHn3Ma 1 pacuzma UL OKpY’KaroIIeH cperbl.
IlesieBbIe OPHEHTHPBI:
IK0JI0rH4ecKoe
BOCIIHTaHHUE
Htoro uacos no teme: 9
Tema 3. Opranu3Mbl H OKpY:Kalolas cpeaa
3. | OkoJorus Okomorust Kak Hayka. 3amgaunn | PackpeiBath  coxepxaHueTepMHHOB | OpHEHTHPOBATH HA https://m.edsoo.r
1 | kak Hayka (1 | pa3mesnbl 9KOJIOTHH. M TOHSATHH. OKOJIOTHSA, TII0JIEBbIE | IPUMEHEHHE 3HaHUH u/XNFOD96AA
Jac) MeToABIIKONIOrMYECKUXUCCIICIOBAaHU | HAOIIOICHUS, 9KCHEPUMEHTBI, | €CTECTBEHHBIX U
i. DKOJOTMYecKoe MHpPOBO33PEHHE | MOHUTOPUHI OKPYKAIOIIei Cpelsl, | CONMaIbHBIX HAYK JUIT
COBPEMEHHOI'0 YEJI0BEKa. MOJIEIUPOBaHUE, 9KOJIOTMYECKOE | pelleHHs 3aJa4 B 001acTu
JlemoHcTpanuu: [lopTpeTsl: | MUPOBO33pEHUE. OXpaHbl IPUPOJBI,
ATymbompar, K. @®. Pymbe, 3. | Ilepeuncnsar 3agaud 5KOJIOTHH, €€ | IUIAHUPOBAHHS CBOMX
I'exkens. pasienbl  MCBS3M € JPYTUMH | IOCTYIKOB M OLIGHKH MX
Tabnuipt u CXEMBI: KapTa | HaykaMu. XapakTepru30BaTh METO/bl | BO3MOKHBIX ITOCIEACTBUMN
«[IpuponHsie 30HBI 3eMuII» 9KOJIOTMYECKUX UCCIIEN0BAHUI ULl OKPYKaroLEH cpeabl.
IlesieBble OPHEHTHPBI:
IK0JIOrHYecKoe
BOCIIHTaHHUE
3. | Cpenpt Cpenpl  obuTaHus  OpraHu3MoB. | PackpblBaTh cojepikaHue TepMUHOB | IloHUMATh 3HaueHUE U https://m.edsoo.r
2 | obutaHus M | BOZIHAd, HAa3eMHO-BO3MyIIHAdA, | U  HOHATUH: cpema  oOuTaHUs, | TI0OAIbHBIN XapaKkTep U/XNFOD96AA
9KOJIOTHYECK | IIOYBEHHAs, BHYTPU-OPTaHU3MEHHAS. | 3KOJIOTHYCCKUE (aKTOpE, | IKOJIOTHIECKHX IPOOIEM,
ue GakTopel | DKoMorudecKue (paKkTophl. OnoNOTNUeCcKHit ONTHMYM, IyTel uX pelIeHus,
(1 gac) Knaccudukanus sKonoruueckux | OrpaHuUUBAOIIUH 3Ha4YEHHE IKOJIOTMUYECKOI
(haxTOpOB: abuotuueckue, | (TUMUTHPYIOLHI) (GakTop. KyJIbTYpBI U€JIOBEKA,
OGMOTHYECKHE M AHTPOIIOTEHHBIE. XapakTepu3oBaTh  YCIOBHs  cpex | obmiecTsa.
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JlelicTBHE HKOJIOrHYECKUX (hakTOpoB

00OHTaHUS OPraHU3MOB;

OpueHTHpOBaTh HA

Ha OPraHU3MBI. KnaccupuunupoBarh U | IpUMEHEHUE 3HAHUI
JleMoHCTpanuy: XapaKTepu30BaTh  HKOJOTHYECKHE | €CTECTBEHHBIX H
Tabmuust  u cxembl:  «Cpensl | (axTopsl: abHOTHYECKHE, | COIMANBHBIX HAYK TS
00OHUTaHUS OPTAHI3MOBY OHMOTHYECKHE U aHTPOIIOTCHHEIE. pelieHus 3a71a4 B o0sacTu
OrchIBaTh JeficTBHE | OXpaHbI IPHPOIBHL,
IKOJIOTUYECKHX (haKTOpOBHA | ITAHUPOBAHHS CBOHMX
OpraHHU3MBL HOCTYIIKOB M OLIEHKH HX
Xapaxrepu3oBatb 0COOSHHOCTH | BO3MOXHBIX [OCIIEACTBHI
CTPOCHUSI W  JKM3HEHESTENBHOCTH | JUISl OKPYXKAIOMIEH Cpeibl.
pacTeHuil ¥ >KMBOTHbIXpa3HbIX cpen | LlesieBbie OpHeHTHPHI:
obuTaHus IKOJIOTHYECKOoe
BOCIIUTaHHE
AbnoTtnueck | AbGuotmueckne  (GakTOpel:  CBeT, | PackpsiBath comepxaHue TepMUHOB | OpHEHTHPOBATH HA https://m.edsoo.r
ue (HaKTopbl | TeMIeparypa, BIaXHOCTb. WIOHATHH: abuoTHYeCKHe (aKTOpPbI, | IPUMEHEHNUE 3HAHHUI U/XNFOD96AA
(1 gac) Doroneproausm. IIpucnocobnenust | poToneproansM, OUOJIOTHYECKUE | €CTECTBEHHBIX U
Opranu3MoB K JCHCTBHUIO | PUTMBL. COLMAJBHBIX HAYK IS
abMOTHYIECKUX (akTopoB. | AHANM3UPOBATHACHCTBUE CBETA, peleHns 3a1a4 B 06J1acTi
Buonoruyeckue pUTMBL. TEMIIepaTyphl, BIQKHOCTH  Ha | OXpaHbI IPHPOIEL,
JleMoHCTpanuu: OpraHu3Mbl U HPUBOAUTH IPHUMEPHI | IIIAHUPOBAHHS CBOMX
Tabmumst u CXEMBI: | MPUCIOCOOICHHOCTH OPraHM3MOB. MOCTYIKOB M OLICHKH HX
«DoToneproIu3m». IMpoBoauTh OuoIoTHYeCKHE | BO3MOXKHBIX TTOCIIECTBUM
JlaGopaTopHble M IpaKTUYECKHE | HAOIIONCHUS u 0(GOPMILATH | UL OKPYXKAIOLIEH Cpeasl.
paboTsL: pe3ynbTaThl npoBesicHHBIX | LlesieBble OpHEHTHPBI:
Jlaboparopnast padoraNe3. HaOJIOIeHUH IK0JIOTMYEeCKOe
«Mopdonoruueckue  0COOEHHOCTH BOCNIUTaHHE
pacTeHHi U3 Pa3HBIXMECTOOUTAHUS».
JlaboparopHast pabora Ne
4.«BnusHue cBera Ha pOCT U
pa3BHTHE YEPEHKOB KOJIeyca»
buotnyecku | Buotnueckue — daktopel.  Bumel | PackpsiBath conepxanue TepMuHOB | [loHMMATh 3HAYCHUE U https://m.edsoo.r
e haxTopsl OMOTHYECKUX B3aUMOICHCTBHUIA: U TIOHATHUIL: OuoTHYeckue HaKTopsl, | II0OAIbHBIN XapakTep u/XNFOD96AA
(1 gac) KOHKYPEHIIHS, XUIITHAYECTBO, | XUIHAYECTBO, TAPA3HTH3M, HKOJIOTHYECKHX IPOoOIIeM,

cum0Oro3 u ero qopmsl. [lapazutusm,

KOHKYPCHIIMS, MyTyaJIU3M, CHMOHO3,

IyTel UX pelICHHU,
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KooIepanus, MYTyalu3M, | KOMMEHCAIU3M, HaXJIeOHUUECTBO, 3HAa4YEHUE IKOJIOTHIECKOM
KOMMEHCAIN3M (kBapTHPAHCTBO, | KBAPTHPAHCTBO,AMEHCAIIN3M, KyJbTYpBI YeIIOBEKa,
HaXJICOHHYECTBO). HEeHTpamu3M. o6miectsa. IleneBbie
AwmeHcanu3M, HeHTpanusm. XapakTepu3oBaTh OUOTHYECKUE OPMEHTHPBI:
3HaueHUe OnoTHUYeCKUX | ()aKTOPHIMBHUIBIB3AUMOOTHOIICHU | 9KOJIOTHYECKOe
B3aMOJICHCTBUI UL | MEX]y OpraHU3MaMH; IIPUBOIHUTD BOCIHHTAHHUE
CYIIECTBOBAHUS ~ OPraHU3MOB B | IPUMEPHI B3aUMHO
MIPUPOTHBIX co001IeCTBaX. | MPUCIIOCOOIEHHOCTH OPraHU3MOB.
JlemoHcTpauuu: CpaBHUBATh MLy cO00i1 BUIIBI
Tabmuusl W cxemsbl: «IIuieBsle | OHOTHYECKUX B3aUMOIEHCTBUN
enu» OpraHU3MOB
3. | Okonoruyec | DKOJIOTHYECKHE XapaKTepUCTUKH | PackpeiBaTh cofepixkanue TepMUHOB | OpUEHTHPOBATh Ha | https://m.edsoo.r
5 | kue nonynsanuy. OCHOBHBIE IIOKa3aTelH | U MOHSATHIH: HOIYNALUS, | IPUMEHEHUE 3nanuit | UUXNFOD96AA
XapaKTepHUCT | MOMYJIAIHN: YHUCICHHOCTS, | YHCICHHOCTb, IUIOTHOCTb, | €CTECTBEHHBIX u
UKH BUA U | IJIOTHOCTS, POXKIAEMOCTb, | POKIAAEMOCTH,CMEPTHOCTD, IPHUPOCT, | COUUATBHBIX ~HAayK  JUId
HNOMYNSALMU | CMEPTHOCTh, IPUPOCT, MHUTpalMs. | MUTpalys, AMHAMUKA 4YUCICHHOCTH | pEIleHus 3a7ad B 007acTH
(1 gac) JluHaMuKa YHCICHHOCTH HOIYNALHH | MOIMYJISAINH. OXPpaHBbI MIPUPOIBI,
U e Peryssis. XapakTepH3oBaTh OCHOBHBIE | INIAHHPOBAHUS CBOMX
JleMoHCTpanuu: MoKaszaTelld M O9KOJOIMYECKYIO | IIOCTYNKOB U OLEHKH HX
Tabmuis! 1 cxemsl: «Ilomyasum», CTPYKTYpY HOIYJSALMY; OMMCHIBATH | BO3BMOXHBIX HOCIEACTBHIA
«3aKOHOMEPHOCTH pocTa | MeXaHU3MBbI PETYISIUUY | JUIS OKPY)KAroLIei cpebl.
YHUCIEHHOCTU HOMYJIALHMK | YUCICHHOCTH MOMYIISAILINI VYuacTBOBaTh B
uH(y30puU-TyheTbKU». IPaKTUYECKOH
JlaGopaTopHbIe U IPaKTHIECKHE JIeATEeNbHOCTH
pabotel: Ilpakthueckas pabGoraNe2. 9KOJIOTHYECKOH,
«IToncuer MIPUPOIOOXPAHHON
IUIOTHOCTH ~ TNONYISAIUH  pa3HBIX HAIIPaBJICHHOCTH.
BHJIOB paCTEHUH» IlesieBbICc OPHEHTHPBI:
IK0JI0rH4ecKoe
BOCIIHTAHHE
Hroro yacos no Teme: 5
Tema 4.Coo01mecTBa M HKOJOrHYeCKHE CHCTEMbI
4. | CoobmectBa | Coo0mecTBO OpraHU3MOB—OHONIEHO3. | PackphiBaTh comepxanne TepMHHOB | OpHEHTUPOBATH Ha | https://m.edsoo.r
1 | opranm3moB | CTpyKTypsl OHWOIICHO3a: BHJIOBas, | U TOHATHH: OMOIIEHO3, YKOCHCTEMa, | HEOOXOAUMOCTh u/WXWAVS56
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(1 gac) IIPOCTPAHCTBEHHAS, Tpoduueckas | OUOreoeHO3, BH/IbI-IOMUHAHTBI, | IPUMEHEHUS E
(nnmieBast). Buipl- IOMUHAHTBL. 9KOJIOTHYeCcKas HUIIA. OMONIOTHYECKUX  3HAHUI
CBs3uBOHOLIEHO3E. XapakTepH30BaTh OWOLICHO3 | IPH  peIIeHHH 3ajad B
JleMoHcTpanuu: (coo0i1ecTBO), €ro BUIOBYIO, obnactu OKpYKarolen
Tabnust u CXEMBL. | IPOCTPAHCTBEHHYIO U TPO(GHUUECKYIO | CPEIbI.

«[Tnmesslenenn», CTPYKTYPBL. Ilonumars 3HaueHHE U
«buoLeHo3: cocTaB U CTPYKTypa». OOBACHATH  pONb  KOMIIOHEHTOB | IN100aIbHbINA XapakTep
O0opynoBaHHe: MOJIENb-AITUIMKALUS | OMOIIEHO3aBIIOIePKAHUHETO 9KOJIOTMYECKUX MpoolieMm,
«TunmyHble OHOLEHO3bI»;repOapuil | CTPYKTYPHI U CYIIECTBOBAHUS myTeli WX pelleHws,
«PacrurenbHbIe coo0IIecTBa»; | Ha OIIpE/ICICHHONTEPPUTOPHH. | 3HAUCHUE DKOJOTHYECKON
KoJuieK U «buonenos3» OOBSICHATh OMOJOTMYECKHH CMBICI | KYJIBTYpPbI YyeJI0BeEKa,
SPYCHOCTH MJIMCTOBON MO3aMKH. obmecTBa. Y4acTBOBaTh B
CpaBHUBaTh KOMIIOHEHTBI | IPaKTUYECKOM
OGUOLICHO30B, HX BUJIOBYIO, | AESATEILHOCTH
IPOCTPAHCTBEHHYIO M TPO(PUUECKYIO | 3KOJIOTUUECKOH,
CTPYKTYPBI, CBSI3H MEXIy | IPUPOTOOXPaHHOH
opraHu3zMamu HAaIpaBJICHHOCTH.
LleneBble  OpHEHTHPBHI:
IK0JI0rH4ecKoe
BOCIHTAHUE.
4. | OxocucTeMbl | DKOJIOIMYECKUE cuctemsl | PackpbiBaTh coznepikanue TepMHHOB | OpHEHTHpOBATh Ha | https://m.edsoo.r
2 | (9KOCHCTEMBI). u TIOHSITUI: JSKOCHCTEMA, | HEOOXOAMMOCTE u/WXWAVS56

3akoHOMepH | [lomstue 06  skocucreMe | | GHOTEOIEHO3, MPOLYLEHTHI, | IPUMEHEHUS F

OCTH HX 6uoreoneHo3e. KOHCYMEHTHI, pEeIyEeHTH], | OMONOTHYECKHX  3HAHUH

cymecrBoBa | DyHKIMOHAIBHBIE KOMIIOHEHTHI | Tpouueckue  ypOBHH, IIMINEBas | IpH pEIIEHUM 3aJad B

Hus (2 9aca) | IKOCHCTEMBI: MPOAYLCHTH, | Ieb W CeTh, OSKOJOTHYECKHe | 00nacTu OKpYXKaroIeH
KOHCYMEHTBHI, PEIYLICHTHI. MUpaMuzsl, Ouomacca, TPOLYKIHS, | CPEIbl.

KpyroBopor BemectB U  IOTOK | CyKLECCHUS. Ilonumare 3HaueHue U
SHEPIUH B DKOCHCTEME. XapakTepu30BaTh CBOIfcTBa | IIOOANBHBIN XapaxTep
Tpoduueckre (NUIIEBBIE) YPOBHH | 9KOCHCTEMBI (€€ CIMOCOOHOCTh K | IKOJOTHYECKHX IPOOIeM,
sKocucTeMbl. [THIeBble ey U CeTH. | IJIMTEIBHOMY — CaMONOANEP)KAHUIO, | MyTed  UX  pelleHus,
OCHOBHBIE TIOKA3aTENIH 3KOCHUCTEMBI. | OTHOCUTENBHO 3aMKHYTBIH | 3HAYEHUE 3KOJIOTMYECKOH
Oouomacca, MIPOAYKIUSL. | KPYTOBOPOT BEIECTB, | KyIbTYpHI 4enoBeKa,
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DKOJIOTHYECKHUE MUPaAMUJIBL:
MIPOIYKLIUH, YUCIIEHHOCTH,
onomaccel. CBOWCTBa JKOCHCTEM:
YCTOHYUBOCTD, CAMOPETYJISLIHS,
pasBuTHE. Cyxkneccus.
JlemoHcTpauuu:

[optpersr:A.[Ix. Tencnu,
B.H.Cyxkaues.

Ta6muisiucxemsr: «[IpupoaHEe
coobiecTBa», «Llenumuranus,
«DKOJIOTHYECKATTUPaAMUIa»

HEO0OXOMMOCTh TIOTOKA SHEPIHH).
CpaBHUBATH HnacTOHIIHBIE u
JCTPUTHBIC MHIIEBbIE TeTTH,
TpoHUIECcKie YPOBHYU SKOCHCTEMBI.
PasnuyaTe MUPaMHABI MPOAYKIHUH,
TTHPAMHU/IBL YHCIICHHOCTH u
MTHPaMHUIBI GHOMACCHI.

CocTaBiaTh LM U CETH MUTAHUSL
IepeuncnsaTecBoiicTBaIKOCHCTEM:
YCTOHYHBOCTB, CaMoperyIsIus,
pasBuTHE (CYKLIECCHS).

OmnuchIBaTh MEXaHU3M MOACPIKAHHS
paBHOBECHS B SKOCHCTEMaX.
XapaxkTepu3oBaTh CYKIIECCHUH,
BBUIBIIATH ~ NPUYMHBI U oOmue
3aKOHOMEPHOCTH

CMeHBI 9KOCHCTEM

oOmecTBa. YuacTBOBaTh B
MPaKTHYECKOH
JIeSITEeNTbHOCTH
SKOJIOTHYECKOH,
MIPUPOLOOXPAaHHOM
HaIpPaBJICHHOCTH.
IlesieBble  OPHEHTHPBI:
IKOJIOTHYECKOe
BOCHUTAHME.

4. | Ilpuponusie | IIpuponHsie 9KOCUCTEMBI. | PackpbIBaTh copepikaHue TEPMHHOB | Y4acTBOBAThb B https://m.edsoo.r
3 | akocucrembl( | IKOCHCTEMBI pex u 03ep. | U TOHATHHA: BOJHBIE OSKOCUCTEMSBI, | IPAKTUYECKOU u/WXWAVS56
1 gac) DKOCHUCTEMA XBOMHOTO HIIH OHOreoLeHo3bl, (PUTOILIAHKTOH, JIeSTENbHOCTH F
InpokoIuCTBEHHOTO Jjeca. | 300TIaHKTOH, OeHroc, TyMycC. | 3KOJIOTHYECKO1,
JleMoHCTpanuy: IpuBoaANTs TIpUMEpH TNPHPOIHBIX | TPHPOTOOXPAHHOI
Tabmuisl ¥ cxeMbl:«DKOCUCTEMA | SKOCUCTEM CBOCH MECTHOCTH. HAIPaBJICHHOCTH.
MINPOKOJIMCTBEHHOTO JIEeCa», CpaBHUBaTh Ha3eMHbIe U BojaHbIC | IlesieBble OpHEHTHPBI:
«JKocucTeMa XBOHHOTO Jeca», 9KOCHCTEMBI, OpraHu3Mbl, | IKOJOrHYecKoe
«buoneno3 Bogoemar. obpasylomue pasHble TPO(PUUECKHE | BOCHUTAHHE
ObopynoBanue: repbapuu U | ypOBHH
KOJUICKIINH PACTCHUH W )KUBOTHBIX,
[Ipunagnexxanmx K pasHbIM
OKOJIOTHYECKUM TpyHIaM OJHOTO
BHJIA
4. | AHTpomoreH | AHTPONOICHHBIEAKOCUCTEMBI. PackpsiBath cogepxanue TepMuHoB | [Tonumars  3Hauenue u | https://m.edsoo.r
4 | Hele ATPOIKOCHCTEMBI. u [TOHSTHIA: AHTPOTIOTCHHAS | r106GaTbHBIIH XapakTep uW/WXWAVS56
9KOCcHCTEeMBl | Ypboskocucrembl. bronorudeckoe u | sxocucrema, arpodKOCHCTEMR, | syonormeckux MpobIeM, F
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(1 gac) XO35ICTBEHHOE 3HaueHue | ypbosKocucTeMa, OHopa3HoOOpas3ue. | mMyTedl  HMX  pelIeHHus,
anO:)KOCI/ICTCMI/Iyp603KOCI/ICTeM. XapaKTepI/ISOBaTB ArpO3KOCUCTEMBI | 3HayeHHE HKOJIOTHYECKOUN
BI/IOpva.SH006pa3PIe Kak  Qakrop | 1 ypOOIKOCHCTEMBbI, 0COOCHHOCTHHX KYJIBTYPEI YenoBeKa,
YCTOHYHBOCTH 9KOCHCTEM. | CYIIECTBOBAHHSL. oiiecTBa, Y4aCTBOBATE B
CoxpaHeHue 6uonoruyeckoro | IIpuBoauth PUMEPBI .
pa3Ho0Opa3us QHTPOTIOTCHHBIX sxocuctey | TPAKTHICCKON
Ha 3emuie. CBOEHWMECTHOCTH, ONMCHIBaTh ux | ACATCIBHOCTH
JleMoHcTpanun: BHJIOBOM COCTaB U CTPYKTYpY. 9KOJIOTHYECKOH,

Tabnuupl M cxeMbl: «ArpoleHo3». | CpaBHHBAaTh COCTaB M CTPYKTYPY | IPUPOSOOXPaHHOM
O6opynoBanue: KOJUICKIIMS | IPUPOTHEIX SKOCHCTEM HAIPABIECHHOCTH.
«Bpeumem/lu B)KHEHIIUX | M arpOIKOCUCTEM, arpOIKOCUCTEM LleneBbie  OPHEHTHPI:
CeNBCKOXO03SHCTBEHHBIX KYJIBTyp» 1 yp6o3KoCHCTEM FKOTOIHYECKOe
BOCIIHTAHHeE.
4. | buocdepa— | Yuenne B.M.Bepranckoro o | PackpsiBatb cogepxanue TepMuHoB | [Tonumars  3Hauenue u | https://m.edsoo.r
5 | mobanbHas | Ouocdepe. ['panuusl, coctaB u | 1 monsatuit:  Ouocdepa, KHBOEC | ro0aIbHBIH xapaxtep | WWXWAVS56

9KOCUCTEMA | CTPYKTYypa ouocdepsl. Kusoe | BewiecTBo, JIMHAMHYECKOE | 5o norpyeckux  mpoGieM, E

3emmn (1 BEILIECTBO U €T0 paBHOBeECHE. .

gac) ¢dynkun. OcodenHoctn Ouocdeps! | OLeHuBaTh BKJIQJT fyren - ux peHIEHI/ISIv,
KaK rio0anbpHOMN skocucreMmsl. | B.1.BepHanckoros CO3JIaHHE SHAYCHUE  SKOJIOTMHYECKOH
JluHaMuueckoe ~ paBHOBECHE M | yYCHHS o ouocpepe. | KYIbTYPbI HeloBeKa,
obpatHas cBs3b B Ouocdepe. Xapakrepu3oBarh cocTas 6uocdepsl, | OOLECTBA. Y4acTBOBATL B
JleMoHCTpanuy: GbyHKINH KHUBOTO BEIIIECTBA | IPAKTUUECKOM
Hoprpers. B. W. Bepuanckuii. | Guocdepsl u onpenenars (Ha KapTe) | pesreapHOCTH
Tabmuusl u cxembl: «OOmas | obnactu ero HanOOJIBIIErO SKOJIOTHYECKOI,

CTPYKTypa onocdepsl», | pacIpOCTPaHCHUSL. i~
«Pacnpocrpanenue JKU3HH B | [IpuBOAUTS NpUMEPHI IPOSIBICHHS
6uoctepe»,  «O30HOBBI  3KpaH | HyHKUIUH JKHBOTO BemecTsa | ATPABICHHOCTH.
orocdepnb» ouocdepsl, Guoreoxumuueckoii | LleieBble  OpHEHTHPBI:
JIeATENILHOCTH YEJIOBEKA. IKOJOrHIeCKO€
Ilepeuuncnsats ocobeHHocTH | BOCIIUTaHHE.
ouocdepsr
Kax rio6anpHoi 9KocHCTeMBI 3eMin
4. | 3akoHomepH | KpyroBopoTs! BemecTs PackpsiBath cojiepkanue TepMuHOB | [IposiBiusiTe  mHTEepec K | https://m.edsoo.r
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ocTu " OuoreoXuMHYECcKHe LMKJIBL | U TIOHSATHIA: LEJ0CTHOCTh Onocdeps!, | mpakruyeckomy uzydeHuto | WWXWAVS56

CYILIECTBOBA | 3JIEMEHTOB (Yrieposa, a3oTa). KPYTOBOPOT BEIIIECTB, npodeccuiit  um Ttpyna | F

HUS 3oHanbeHOCTE GHochepsl. OCHOBHBIE | OHOTCOXHMHYECKUE WHKIBL | oo mraroro poa, B TOM

6uocdepst (1 | GuOMBI CyIIH. JNIEMEHTOB, 30HAIBHOCTh OUOChEpHI,

Jac) JlemoHcTpauuu: OUOMBL. mere Ha OCHOBE
Tabmuer n cxemsl: «Kpyrosopor | OnuceBaTh  KpyroBOPOTBEIIECTB, HpHMeerHm TIpEAIMETHBIX
yriepoja B 6uocdepe», | OoreoxumMuyueckue MUKIBI azora u | SHAHUH.

«KpyroBoport azora B Ipupoje» yriaepoaa B 6uocgepe. IleneBble OpHEHTHPBI:
OOBACHATD MPUYUHY30HAIBHOCTH | TPYA0BO€ BOCIIMTAHUE
ouochepst. [epeuncnsarsh
W xapakTepu3oBaTb  OCHOBHBIC
Ouombl cymu 3emiu

Yenoseuect | YenoseuecTBo B Guocdepe 3emim. PackpsIBaTh cofepxanue TepMHHOB | OpHeHTHPOBATh Ha | https://m.edsoo.r

o AHTPONIOTEHHbIE ~ WM3MEHEHUS B | UIOHATHIA AQHTPOIOTE€HHbIE | IPUMEHEHUE 3unanuit | UWXWAVS56

B 6uocdepe | 6rochepe. I'moGanpHbIe | N3MEHEHUs], YKOJOTHYECKHI KPH3HC, | ECTECTBEHHBIX u|FE

3emmn (1 9KOJIOTHYECKUe MpoOIeMbl. ri100anbHbIETPOOIEMBI. COLMANBHBIX HAyK Ul

qac) JlemoHcTpauuu: XapakTepu30BaTh OHOC(EPHYIO POJIb | PEIICHUS 3a7ad B o0nacTu

Tabmuisr u cxembl: «[IpuMepHBIE | YemoBeKa. OXPpaHBI TIPUPOIBI,

AHTPOIIOreHHbIE BO3JCHCTBUS IpuBoanTs HpUMeps! | IIIAHUPOBAHUS CBOMX

HANpUupoay»,«BaXHEHIINEUCTOYHUK | aHTPONOICHHBIX ~ H3MEHEHMH B | IIOCTYNKOB U OLEHKH HX

U 3arpsA3HEHNS BO3IyXa U TPYHTOBBIX | OHochepe. BO3MOXHBIX IIOCIIEACTBHI

BoJ», «[TouBa — BaskHeHmIast OneHnBath TOCITE/ICTBHS | JUISl OKPY)KAIOIIEeH Cpesibl.

cocraBisrorasonocdepbr»,«DakTop | 3arps3HEHHUss BO3AYIIHOM, BOJIHOM | YuyacTBOBaTh B

bl JeTpajaluy Mo4B», «[lapHUKOBHIN | cpensl, U3MEHEHUS KJIMMATa, | IPaKTUYECKON

ahdexT», «DaKTOphI | COKpALICHHUS] OMOPa3HOOOpasHs. JIeSITEIIbHOCTH

PaguoaKTHBHOTO 3arpsisHenus | PopMynupoBaTh COOCTBEHHYIO | 9KOJIOTHYECKOH,

ouocdeper»; Kpacnas kuura PO, | mosummioo 1O OTHONIGHHIO K | IPUPOJIOOXPAHHOU
n300paXKeHHsT OXPaHAEMBIX BHJOB | INIOOANBHBIM HAIPaBJICHHOCTH.
pacTeHHi U >KUBOTHBIX U pPEruoHajbHBIM JKosnorudeckuM | IleneBble  OpHEHTHPBHI:

mpobneMaM ,  apryMEHTHPOBATh | IKOJIOTHYECKOe

CBOIO TOUKY 3PCHHS. BOCIHTAHUE

HaspiBaTh  NPUYMHBI  TOSIBICHUS

TIPUPOLOOXPAHHON OTUKH,

packpblBaTh  3Ha4deHHE Mporpecca
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https://m.edsoo.r/

JUISL IPEOJOIIEHHUS 3KOJIOTHUECKOTO
Kpu3uca

B

CocyuecTBo
BaHHe
[IPHPO/IbI

u
YeJIOBEYECTB
a 1
gac)

CocymiecTBOBaHUE ~ IPUPOABI U
YeJI0BEUECTBA. CoxpaHenue
OuopazHooOpasus Kak OCHOBa

ycTodunBoCTH 6HoChepsl.

OcHOBa paOHATIBHOTO

YIIpaBJICHUS MIPUPOTHBIMH
pecypcaMu ¥ UX UCHOIb30BaHUeE.
JlocTiokeHust OUONOTMH U OXpaHa
MIPUPOMEL.

JlemoHcTpanum:

Tabmuusr u cxemsl: «buocdepa u
() (0):10:

PackpeiBaTh conep:kaHHe TEPMUHOB
u MOHATHH: panuoHalbHOE
MIPUPOJONOJb30BAHHE, YCTOHYMBOE
pa3BUTHE, KODBOJIOLUSL.
XapakTepu3oBaTh paluoHaIbHOE
HCIIOJIb30BaHKE TIPUPOIHBIX
pECYpCOB; OCHOBHBIE IIOJIOXKEHMS
KOHILETIIUU YCTOHYUBOTO Pa3BUTUSL

Ilonumare 3HauYeHHE U
Xapakrep
9KOJIOTMYECKUX MpoOIIeM,
nyren
3HAYEHHE DKOJIOTHYECKOM
KYJIBTYpBI
obmiecTBa. Y4acTBOBaTh B
MIPaKTHYECKON
eSATeIbHOCTH
KOOI HYECKOH,

rI100aIbHbII

nx peueHus,

YCJIOBCKA,

MIPUPOIOOXPAaHHOM
HaMpaBJIEHHOCTH.

IleneBble  OPHEHTHPHI:
IKO0JIOTHYeCKoe
BOCIIUTaHHe.

https://m.edsoo.r
u/WXWAVS56

E

Uroro yacos no teme: 9

PesepsHoe Bpemst (2 yaca)

https://m.edsoo.r
U/T3R3FWNQN

OBILIEE KOJIMYECTBO YACOB I10 TTIPOI'PAMME: 34
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https://m.edsoo.r/
https://m.edsoo.r/

IHOYPOYHOE INTAHUPOBAHUE

10 KJIACC
KosmmuecTBo yacos
Ne Jara DJIeKTPOHHbIE HH(PPOBBIE
Tema ypoka Kontpoabnbie | IlpakTuueckue
n/n Bcero u3y4YeHHs | 0Opa3oBaTeJbHbIE pecypchbl
padoTbI padoThl
1 Buonorus B cucreme Hayk 1 https://m.edso0.ru/02T4D1UI5
MeTo bl MO3HAHUS KUBOH
npupoasl. IIpakTudeckas
pa6ota Ne 1 «Hcmonb3oBanue
2 1 0.5 https://m.edsoo.ru/GAB23860W
Pa3IHYHBIX METOZOB IPU
H3YYSHUU OHOIOTHYECKHX
00BEKTOB»
b :
3 MOTIOTHAECICIE CHCTEMPT 1 https://m.eds00.ru/A7VOYD215
MPOLIECCH U UX U3YUCHUE
X i .
4 HMIHCCICHT COCTAR IIETICH 1 https://m.edsoo.ru/L 171 J590V
Bopa u MuHepanbHble cOIU
b .C
5 coTic, LOCTAR 1 CTPOCHHE 1 hitps://m. eds00.ru/V33INUWSW
OenkoB
depMeHTH — OHOIOrHYeCcKHe
KaTanu3aropsl. JlaboparopHas
abota Ne 1 «M3ydenune
6 pabor Syern 1 0.5 https://m.edsoo.ru/VBPPPBGCD
KaTAIMTHIECKON aKTUBHOCTH
(bepMmeHTOB (Ha mprMepe
aMUJIa3bl WK KaTajasbl)»
VYrnesonpl. JInnuas 1 https://m.edso0.ru/OJ7NFIT15
Hykneunossle kucnotsl. AT® 1 https://m.edsoo.ru/WOELRA9B3
Hcropus u MeToas! U3ydeHus 1 https://m.edso0.ru/JXQMJOGM3
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https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3

kietku. Kiretounas teopus

10

Kinerka kak 1ie10cTHas KUBast
cucreMa

https://m.edsoo.ru/ XDCLRAF1Q

11

12

CTpoeHue 3yKapHOTHIECKO
kierku. JlaboparopHas pabora
Ne 2 «M3yuenue crpoeHus
KIICTOK PAaCTEHUMH, )KUBOTHBIX,
rpubOB 1 GaKkTepHid O
MHUKPOCKOIIOM Ha FOTOBBIX
MHKpOIIpenapaTax u ux
OIHCaHue»

OOMeH BelecTB WIH
MeTaboIH3M

0.5

https://m.edso00.ru/KZ01W5LJY

https://m.edso0.ru/LOB3I3XYZ

13

®doTocuHTE3. XeMOCHUHTE3

https://m.edsoo.ru/\V882FDGSF

14

DHepreTHyeckuii oOMeH

https://m.edsoo.ru/T2LVIES3L

15

16

JKU3HEHHBIN IUKIT KJIETKH.
Jlenenue KiaeTKU. MuUTO3.
JlabopartopHas pabora Ne 3
«Habmronenne MuTo3a B
KJIETKaX KOHYMKA KOpelKa
JyKa Ha TOTOBBIX
MHKpOTIpeTapaTax»
Buocunres 6enka. Peakuus
MaTPUYHOTO CHHTE3a

0.5

https://m.edso0.ru/COINPWLF4

https://m.eds00.ru/540F4L77W

17

Tpancnsiust — O6rocuHTE3
Oenka

https://m.edsoo.ru/TFDKDDWWM

18

Hexnerounsie GOpMBI KH3HI
— BHPYCHI

https://m.edso00.ru/9PGS5FAIB
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https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB

19

DopMBI pa3MHOKEHHS
OpraHU3MOB

https://m.edsoo.ru/2JL XB4AOR

20

Meiio3

https://m.eds00.ru/SNUXKO0X86

21

22

OO0pa3oBaHue U pa3BUTHE
TIOJIOBBIX KJIETOK.
OmonoTBOpEHHE.
Jlaboparopnas pabora Ne 4
«M3ydyeHne cTpOCHUs MONOBBIX
KJIIETOK Ha FOTOBBIX
MHKpOIIpeTiapaTax»
WHauBuayanpHOE pa3sBUTHE
OpraHu3MOB

0.5

https://m.edso00.ru/C29L4DXB8

https://m.edsoo.ru/MA4T8L5AD

23

I'enetnka — Hayka o
HAaCJICJIACTBECHHOCTH U
HU3MCHYHUBOCTH

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEPHOCTH
HACJIeIOBaHUSI IPU3HAKOB.
MoHOrHOpUIHOE CKpPEIIBaHNE

https://m.edso00.ru/YYQSG9WI2

25

26

JuruOpuaHoe CKpeLuBaHue.
3aKOH HE3aBUCHMOI'O
HACJIeIOBaHUS IPU3HAKOB

CuerieHHOE HacJIe[0BaHHe
npu3HaKoB. JlaboparopHas
pabota Ne 5 «3yyeHue
pe3yIIbTaTOB MOHOTHOPUIHOTO
W AUTHOPUITHOTO CKPEIINBaHUS
y Ip030(HIIBI Ha TOTOBBIX
MHKpOIIpeTapaTax»

0.5

https://m.edsoo.ru/YSNANQ65V

https://m.eds00.ru/P2SQ5ZGN2
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https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2

27

I'eneruka mona. HacienoBanue
MPHU3HAKOB, CIICIUICHHBIX C
10JIOM

https://m.eds00.ru/3GYGV47YM

28

29

M3MeHYnBOCTbD.
HenacnencrsenHas
n3MeH4nBOCTE. JlaGopaTopHas
pabota Ne 6. zyuenne

MO T (DUKAIMOHHOMH
HM3MEHYHBOCTH, TOCTPOCHHE
BapHUAILMIOHHOTO Psila U
BapHAIMOHHON KPUBOI»
Hacnencrsennas
HM3MEHYUBOCTb. JlaboparopHas
pabota Ne 7. «AHanu3 Myranuit
y Ip030(HIIBI Ha TOTOBBIX
MHUKpOIIpenapaTax»

0.5

0.5

https://m.edsoo0.ru/M3MHUK2VV

https://m.edsoo.ru/VWT70DZ8R

30

'eHeTHKa yenoBeka

https://m.edso0.ru/XU9SFS3GA

31

PesepBHblii ypok. O6001IeHHE
o teme «HacireicTBEHHOCTD U
HM3MCHYHUBOCTH OPTAaHU3MOBY»

https://m.edsoo.ru/E2IXRS2EB

32

33

34

Cenexuys Kak HayKa U IIpoIiecc
MeToabl U JOCTHKCHUS
CEJIEKIIUH PAacTeHUH 1
JKMBOTHBIX

BuortexHomorus Kak oTpacib
TIPOM3BOICTBA

OBIIEE KOJIMYECTBO YACOB I10
IMPOI'PAMME

34

https://m.edsoo.ru/3128P3L.98

https://m.edso0.ru/JSK3Q6W0J

https://m.edsoo.ru/TAKI9E62K



https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

11 KJIACC

KoJyinuecTBO 4acoB

Ne Jara DJIeKTpPOHHbIE HU(ppOBBIE
Tema ypoka Kontpoasusie | IIpakTuueckne
n/n Bcero H3yYeHHUsi | 00pa3oBaTeJbHbIE Pecypchl
padoThI padoThI

1 DBOTIOIIE 1 METOLE! €2 1 hitps://m. eds00.ru/6KWQIKBKU
HA3y4YECHUS
)41

2 CTOPHI passuTit 1 https://m.eds00.ru/0SWCA7SSX
HpeACTaBICHUIT 00 IBOIIOINH

3 Mukpo3BoIIOnus 1 https://m.edsoo.ru/TOFAUE4ZP
HOHyJT}II.II/ISI KakK 3JIEMCHTapHas
CAWHHUIIA BUJIa U 5BOJIIOITUU.

4 Jlaboparopnas pabora Ne 1 1 0.5 https://m.edso0.ru/D3UCLTSOF
«CpaBHEHHUE BUJIOB IO
MOP(OIOTHIECKOMY KPUTEPHIO»
JIBMKyIue cumbl

5 (amemMeHTapHbIe (PaKTOPHI) 1 https://m.edsoo.ru/3EH6CNOWI
IBOJIIOLHN
E i 0TO!

6 CTCCTBEHHBI OTOOP 1 €ro 1 https://m.eds00.ru/DY32BUDOO
¢hopMBI
PesynpraTs! 3BOTIOINH:
HPHCIOCOOIEHHOCTD
OPraHu3MOB U

7 BII000pa30BAHHE. 1 05 https://m.eds00.ru/WAJHSTLOB

JlaGoparopnas pabora Ne 2
«OmnucaHue MpucrnocoOIeHHOCTH
opraHusMma u €€ OTHOCUTEIILHOTO
XapakTepa»

7


https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB

HamnpasneHnus u myta

8 https://m.edsoo.ru/P11FI10YV3
MaKpO3BOJIIOLMU

9 HeoGparumocTs 3Bomonuu https://m.edsoo.ru/CLA9VC5JJ
u 3

10 cropui ?(PBHH Ha Semie 1 https://m.edso0.ru/MJYY1MVX7
METOJbI € U3yYCHHS

11 THIOTe3E! MPOHCX O ACHH https://m.edsoo.ru/EKNHXBOS2
JKM3HHU Ha 3emie
P

12 a3BHTHE KIU3HN HA 3emuie 10 https://m.edsoo.ru/ECIN8TF62
spaM u Iepuoaam
OCHOBHI)IC ATaIlbl 3BOJIFOILIUHA
paCTI/ITeﬂbHOFO U ) KUBOTHOTO

i 60t1a Ne

13 MUPpa. LIpaKTHaeckas pabota 2 0.5 https://m.edso00.ru/7K1LYOSCT
1 «/3y4yeHue HCKOMaeMbIX
OCTaTKOB PaCTCHHUH U KHBOTHBIX
B KOJUIEKI[USX»
C

14 OBPEMEHHAA CHCTeMA https://m.edsoo.ru/WSEXN9YAK
OPraHUYEeCcKOro MUpa

15 IBOMOLHS HENoBEKD https://m.edso0.ru/ADV3JERUE
(anTponorenes)

16 Memxyume cuibl (axropb) https://m.edsoo.ru/D7JZMBYPQ
aHTPOTIOreHEe3a

17 (CHOBHEIE CTATHH SBOMIOHH https://m.eds00.ru/14G19MQAK
YelIoBeKa
UYenoBeueckue pachl U

18 MPUPOHBIC AANTA[HN https://m.edso0.ru/XL7QKC5PK
YyelIoBeEKa
P i .

19 e3epBHLIif ypox. OGobmenne https://m.eds00.ru/R6L7VY2GB

1o TeMe «BO3HMKHOBEHHUE U
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https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB

Pa3sBUTUC )KU3HU HA 3emie»

20

DKOJIOTHS KaK HayKka

https://m.edso00.ru/K46 KON56I

21

Cpenpl obuTanus u
9KOJIOrH4eckue HaKTopbl

https://m.edsoo.ru/DCOIEUICY

22

AbuoTtnyeckue GpaxTopsl.
JlaboparopHnast padora Ne 3.
«Mopdonoruueckue
0COOEHHOCTH PacTeHHUH 13
Pa3HBIX MECT OOUTAHUS».
Jlaboparopnas padora Ne 4,
«BnusiHKE cBeTa Ha pOCT U
pa3sBHTHE YEPEHKOB KOJeyca»

0.5

https://m.eds00.ru/G7NF3P1NM

23

buoTtnyeckne dhaxTopsl

https://m.edso0.ru/A6Z8MGNQR

24

DKOJIOrHYECKHE XapaKTEPUCTUKU

nomysiun. [Ipakrudeckast
pabora Ne 2 «IToacuér
TUTOTHOCTH TIOTIYJISIMHA Pa3sHBIX
BHJIOB PAaCTCHUIA»

0.5

https://m.edsoo.ru/X42J6 ABRN

25

26

CoobuiecTBa OpraHu3MoB —
OHOIIEHO3

DKOJIOTHYECKHE CUCTEMBI
(3KOCHCTEMBI)

https://m.eds00.ru/0T2K1PNGZ

https://m.edsoo.ru/S1LIRWZMR

27

OCHOBHEIE [TOKa3aTeIN
9KOCHCTEMBI. DKOJIOTUYECKUE
nupamupl. CBOKCTBA
skocucreM. Cykueccus

https://m.edsoo.ru/NSTEWOGPE

28

HpI/I]JO,I[HLIS OKOCHCTEMBI

https://m.edsoo.ru/WIDMMUBC5

29

AHTpOHOFeHHI)Ie OKOCHUCTEMBI

https://m.edsoo.ru/WRS65U3WC
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https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WRS65U3WC

Buocepa — rinodansHas

30 1 https://m.eds00.ru/2X1VG50Q18
3KOCHCTEMa 3eMIIH

31 3axonomeprocTH 1 https://m.edso00.ru/\V5JT6B38Z
CyIIecTBOBaHUs OHOCchHepsl

32 Hesoseuectso B Guocepe 1 https://m.edsoo.ru/HXCDHPXDJ
3emin

33 CocymecTBoBanHe NPHPOJH! 1 1 https://m.eds00.ru/187G37606
YeJI0BEYECTBA
Pesepsuslii ypok. O600meHNe

34 teMbl «Coo0LecTBa u 1 https://m.edso0.ru/SW5XCF3K6
3KOJIOTMYECKHE CUCTEMBI»

OBILIEE KOJIMYECTBO YACOB I10 34 95

IIPOI'PAMME
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https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/SW5XCF3K6
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IMPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBHOM ITPOI'PAMMBbBI

IIpoBepsieMble MpeaMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMBbI CPETHEro 001Iero 06pa3oBaHus

CpopMUpPOBaHHOCTh 3HAHWI O MECTE€ W POJM OHOJOTHH B CHCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAYK, B (POPMHUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyYHOW KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIaJIE POCCHMCKUX H 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosornu; (QYHKIIMOHAIBPHOW TPAMOTHOCTH YEJOBEKa IS PEIICHUS

JKU3HCHHBIX 3aJa4

YMeHue packpblBaTh COJEp)KaHWE OHOJOTMYECKHX TEPMHUHOB H
MOHATHIA: KH3Hb, KIIETKA, OpraHu3M; MeTtadbosm3M (0OMeH BEIeCTB U
NpeBpallleHue dJHEPruu), romeocta3 (caMoperyisiius), ypOoBHEBas
OpraHHu3alus KHUBBIX CHCTEM, CAMOBOCIPOU3BEACHUE (PETPOAYKIIHS),

HACJICACTBCHHOCTb, UBMCHYNBOCTL, POCT U PAa3BUTHUC

VYMeHnue uznarath Ouojorundeckue teopun (KJIieTouHas, XpoMOCOMHasl,
mytaruonHnas), 3akousl (I. Mennens, T. Moprana, H.J1. BaBuiosa) u
yuenusi (0 IEHTpax MHOTrOOOpasusi M IMPOUCXOXKICHUS KYIbTYPHBIX
pacrenuii H.J1. BaBuioBa), onpeaensTe rpaHuilbl UX MPUMEHUMOCTH K

JKHUBBIM CUCTEMAM

YMeHune BIageTh METOJAMH HAYYHOTO TIO3HAaHUSA B OHOJIOTHH
(HaOmroleHWe M OIMCAHUE J>KUBBIX CHUCTEM, IMPOIECCOB M SIBJICHUIA;
OpraHu3ausi ¢ TPOBEACHHE OHOJOTHYECKOTO0  HKCIIEPUMEHTA,
BBIABIOKEHHE  THIIOTE3HI; BBEISIBJICHHEC  3aBUCUMOCTH  MEXIY
WCCIICTyeMbIMU BEIMIMHAMHE, OOBSICHCHHE TOTYICHHBIX PE3yIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHITHH, TEOPHUH W 3aKOHOB, YMCHHE

ACJIaTb BEIBOABI HA OCHOBAHUHU IOJYUCHHBIX pGSYJ'II)TaTOB)

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

VYMmenue BBLICTIATE CYHICCTBCHHBIC IIPU3HAKKW BHPYCOB, KIICTOK
MIPOKapUOT U DYKAPUOT, OJHOKJIECTOYHBIX M MHOTOKJIETOYHBIX
OpraHU3MOB;  OCOOEHHOCTH TIPOIECCOB OOMEHa BEIIeCTB U
MPEBPAIICHUST JHEPrUM B KJIETKe, (OTOCHHTE3a, IUTACTHYCCKOTO |
PHEPTeTUYEeCKOTO  OOMEHa,  XEeMOCHHTe3a,  MHTO3a,  Meko3a,
OIIIOA0OTBOPCHUA, Pa3sSMHOKCHU, HHAWBUIYaJIbHOI'O pasBUTHA

opranu3ma (OHTOreHe3)




VYMenme MMPHUMCHATDH IMMOJIYYCHHBIC 3HaHUuA I 00BsiIcCHEHUS

OHMOJIOTUYECKHAX TIPOIIECCOB W SIBIICHUM, JJISI TIPUHATHS MPAKTUIECKUX
pelIeHnid B MOBCEHEBHOM KU3HHU B 1IEJIAX oOecrieueHus: 6€301nacHOCTH
CBOETO 3/I0POBbsI U 3/I0POBbsI OKPYKAIOLIUX JIFOJIEH, COOMIOEHNS HOPM
rpaMOTHOI'O IIPUPOIHOMN

MOBEJACHUS B  OKpYKAIOLIEH

HCITIOJIBb30BaHUA

cpene;

ITOHUMaHHE HE0OX0IMMOCTH JOCTYOKEHU I
COBPEMEHHOM OHONOrMM UM OUOTEXHOJOTHMH [UIsl pallOHaIbHOIO

MIPUPO/IOTIOJIB30BAHUS

YMeHue pemiath 3JIEMEHTApHBIE TCHETHYCCKHE 3aJadyd Ha MOHO- H
TUTHOPUIHOE CKPEIIMBaHUE, CIEMJICHHOE HACJIEIOBAHHE, COCTABIISIThH
CXeMbl ~ MOHOTHOPHIHOTO

CKpCIIUBaHUA JJIA MMpCaACKa3saHuAa

HaCJICOOBaHUWs ITPU3HAKOB Y OPTraHU3MOB

YMeHue BBINOJHATH J1a0OpaTOpHbIE W  MpPaKTUYECKHE paboThI,

coOnrofaTh mpaBwia Npu paboTre ¢ y4eOHBIM U J1aOOPaTOPHBIM

000pyI0BaHHEM

YMeHue KpUTHUECKH OLIEHHWBATh U MHTEPHPETUPOBATH HWH(OpPMALHIO
OHMOJIOTHYECKOT0 COJIepKaHusl, BKIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUS
u3 pa3nudabix uctounnkoB (CMU, HaydHO-NOMYJISIpHBIE MaTePHAIb);
ATHUYECKHE AaCMEeKThl COBPEMEHHBIX HCCIEIOBAaHUM B OHOJIOTHH,

MeUIHE, OMOTEXHOIOT U

10

YMeHue co3naBaTh COOCTBEHHBIE TUCHMEHHBIE U YCTHBIE COOOIICHNUS,
0000611as1 6GroOTHYECKYI0 HHPOPMAIHIO U3 HECKOJIBKHX WCTOYHHKOB,

rpaMOTHO HUCIIOJb30BaTh MMOHATHUHBIN arrmapar OHOIOTHH

11 KJACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsieMble MpeaMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMBbI CPeTHEro 001Iero 06pa3oBaHus

CpopMUpPOBAHHOCTh 3HAHHWK O MECTE€ W POJM OWOJOTHU B CHUCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAYK, B (POPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyYHOW KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIAJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ouosornu; (HYHKIIMOHAIIBHOW TPAMOTHOCTH YEJIOBEKA [JISl pEelIeHUs

JKU3HCHHBIX 3aJa4

YMeHHne packpbiBaTh COACpPKAHUE OUOJOTHYECKUX TEPMHUHOB H

MOHSATHUIA: BHJI, TOMYJISIIUS, TEHO(OH, PBOJIIOMUS, IBIKYIIHE CHIIBI




(dpaxTopsr) IBOJTIOIUH, MPUCTIOCOOICHHOCTh OpraHu3MOB,
BH1000pa3oBaHUeE, 9KOJIOTUYECKUE (bakTopsI, 9KOCHUCTEMA,
MMpOAYLCHTEI, KOHCYMCHTHI, PEAYLCHTHI, uenu IINTAaHWAI,

9KOJIOTUYECKas MUpaMuIa, OHoreoreHo3, onocdepa

YMeHne u3narath OMOJIOTHYECKHE TEOpHH (IBOJIOIMOHHAS Teopus Y.
JlapBuHa,  CHHTETHYECKAass  TEOPHUsS  DBOJIOLMH),  3aKOHBI U
3akoHOMepHOCTH (3apobimeBoro cxoactBa K.M. bapa, uepenoBanus
TJIaBHBIX HampaByieHui u myteit sBomonnn A.H. CeBepiioBa, yueHus o
ouochepe B.M.  Bepuamckoro), ompemensTh  IPaHHIBI  UX

MMPUMEHUMOCTHU K )XUBBIM CUCTEMaM

YMeHue BIageTh METOJAMH HAYYHOTO TIO3HAaHUSA B OHOJIOTHH
(HaOmro/leHWe M OIMCAHUE J>KUBBIX CHUCTEM, IMPOIECCOB M SIBJICHUI;
OpraHu3ausi ¢ TPOBEJCHHE OHOJOTHYECKOTO0  HAKCIIEPUMEHTA,
BBIABIOKEHHE  THIIOTE3HI; BBEISIBJICHHEC  3aBUCUMOCTH  MEXKIY
WCCIICTyeMbIMU BEIMIMHAMHE, OOBSICHCHHE TIOTYICHHBIX PE3yIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSATHH, TEOPUH W 3aKOHOB, YMCHHE

ACJIaTb BEIBOABI HA OCHOBAHUHU MOJYUCHHBIX pe?;y.TII)TaTOB)

VYMmenue BBIACIISITH CYIICCTBECHHBIC IMPU3HAKA CTPOCHHA
OMOJIOTMYECKUX OOBEKTOB: BMJOB, MNOMYNIALMHA, MPOAYLEHTOB,
KOHCYMEHTOB,  PEAYLEHTOB,  OWOTEOIIEHO30B M  DKOCHUCTEM;
0COOEHHOCTH MPOIIECCOB HaCJICJICTBEHHON U3MEHUYHBOCTH,
€CTECTBEHHOTOo 0TOOpa, BUI000pa30BaHMs, MPHUCIOCOOICHHOCTH
OpraHU3MOB, JENUCTBUSA SKOJIOTMUECKHUX (PAKTOpPOB Ha OpPraHHU3MBbI,
MIepeHOCca BEIISCTB U MOTOKA SHEPTUU B IKOCHCTEMaX, aHTPOTIOT CHHBIX
W3MEHCHHI B 9KOCHCTEMaX CBOCH MECTHOCTH, KPYrOBOPOTA BEIECTB H

OMOTe0OXMMHYECKUX IIUKJIOB B Orocdepe

YMeHI/Ie HpI/IMeHSITB HOJ'Iy‘IeHHI)Ie 3HAHUA JJIA O6'L$ICH€HI/I$I
6I/IOJ'IOFI/ILIGCKI/IX HpOHeCCOB nu HBHGHHﬁ, JJIs1 HpI/IHﬂTI/Ifl HpaKTI/I'-IeCKI/IX
perieHni B TOBCETHEBHOM JKM3HU B IIEJISIX 00eCTieueHns1 0€301MacHOCTH
CBOETO 37I0POBBS U 37I0POBBS OKPYKAIOIINX JIFOJICH, COOTIOICHUS HOPM
rPpaMOTHOTO TMOBEJAEHUS B  OKPYXKAlOIel MOPUPOIHON  Cpene;
IIOHNUMAaHHEC H€O6XOJII/IMOCTH HUCIIOJIB30BAHUA }IOCTI/I)KGHI/II\/’I

COBPEMEHHOM OMOJIOTUY JJIS PAIMOHATIBHOTO MPUPOA0TIOTH30BAHUS

YMeHue pemath 3J€MEHTapHble OMOJIOTMYECKHE 3ajaud, COCTAaBIISThH

CXEMBbI MTEPEHOCa BEIIECTB U SHEPIHH B IKOCUCTEMaX (e MUTaHHS)

YMeHne BBINOJNHATH J1a0OpaTOpHbIE W  MpPaKTUYEeCKHe paboThl,
coOnrofaTh npaBwia Npu paboTre ¢ y4eOHBIM U J1aOOPaTOPHBIM

000pyI0BaHHEM




YMeHue KpUTHUECKH OLEHUBATH W HWHTEPNPETUPOBATH MH(OPMALINIO
OHMOJIOTHYECKOT0 COJIepKaHusl, BKIIOYAOIIYIO IICEBIOHAYYHbIE 3HAHUS

U3 pa3nudHbix uctouHnkoB (CMMU, HaydHO-NOMYJISIpHBIE MaTepPHAIIbI);

? paccMaTpuBaTh rJI00aTbHBIC IKOJIOTHYECKHE poOIeMbI
COBPEMEHHOCTH, (hOPMUPOBATH MO OTHOMICHUIO K HUM COOCTBEHHYIO
TTO3HITHIO
YMeHue co3ngaBaTh COOCTBEHHBIE TUCHMEHHBIE U YCTHBIE COOOIICHMUS,
10 000011ast OMOJIOTUYECKYI0 HH(POPMAIIHIO U3 HECKOJIBKHX MCTOYHUKOB,

rpaMOTHO HUCIIOJIb30BaTh MMOHATHUHBIN arrmapar OHOIOTHH




IHNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepfleMblﬁ JIEMEHT COAECPKAaHUSA

buonorus kak Hayka

11

buonorus — Hayka o xuBoil mpupone. Ponbp Ouonorun B (GopMUpOBAHUU

COBPEMEHHOM Hay4yHOU KapTuHbI Mupa. CucTeMa GMOJIOTHYECKUX HayK

1.2

Meroapl TIO3HAHMS KUBOW TPHPOJbI (HAONIOJCHUE, SKCIEPUMEHT, OMKMCaHHeE,
U3MEpEeHne, KiIacCupUKalMs, MOJCIMPOBAHUE, CTaTUCTHYecKass oOpaboTka

JIaHHBIX)

JKuBBIe cCTEMBI U BIX OopraHus3anua

2.1

JXusbie cuctembl (OMOCHCTEMBI) Kak MmpeaMeT u3ydeHusi Ouosoruu. CBoicTBa

OMOCHCTEM B BX pa3HO0Opazne

2.2

YpoBHU oOpraHuzanuMu OHMOCHCTEM: MOJEKYISPHO-T€HETUYECKUH, KIETOYHBIH,

OpraHW3MEHHBIN, MOMYSIIUOHHO-BUOBOM, SKOCUCTEMHBIN, OMOCHEPHBIN

XHWMHWYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUH COCTaB KJIETKH. XHMHUYECKHE SJIEMEHTBhI. MAaKpPOAJIEMEHTHI,
MHKpOdJieMEHThl. Boga w  MwuHepanbHble BemecrBa. DOYHKIMU BOIbI U

MHHEPAJIBbHBIX BEIICCTB B KIICTKCE. HozmepxcaHI/Ie OCMOTHYECKOIo Oaanca

3.2

benku. CoctaB u cTpoeHue O€nKOB. AMHHOKHCIOTHI — MOHOMEpPHI OEIKOB.
He3amenuMble M 3aMEHMMBIE AMHHOKHCIOTBI. AMHHOKHUCIOTHBIM COCTaB.
VYPOBHHU CTPYKTYphI OCIKOBOW MOJIEKYJbI (MIEpBUYHAS, BTOPUYHAS, TPESTUIHAS U
YeTBEPTHYHAS CTPYKTypa). XUMHUYECKHE CBOMHCTBa OenkoB. buonornueckue
(GbyHKIIUN OEIKOB.

®epMeHTHl — Ouosiornueckue kartanuzatopbl. CTpoeHHe (epMeHTa: aKTHBHBIN
LHEeHTp, cyOcTtpaTHas crneunuduuHoctb. Kodepmentsl. Burtamunbl. Otinuus

(epMEHTOB OT HEOPTAHMYECKUX KaTAIN3aTOPOB

3.3

VYrieBojbl: MOHOcaxapubl (TJIFOKO3a, pubo3a U 1e30KcHpr003a), Iucaxapuibl
(caxapo3a, JaKTo3a) W moOJUcaxapuabl (Kpaxmaj, TJIMKOTeH, Ie/UT0II03a).
Bronorndeckne GyHKIINU YTIEBOIOB.

Jlunupel:  Tpurnuuepunsl,  crepounnl,  dochomunuasl.  ['mapodunbHO-
ruapopoOHble cBoiicTBa. buonormueckue ¢ynknuu nunuaoB. CpaBHeHHE

YTJI€BOOOB, OCIKOB U JIMIIU 0B KaK HCTOYHHUKOB SHEPTHUU

3.4

Hyxnennossie kucnoter: JJHK n PHK. Hykneotniel — MOHOMEPBI HYKJIEHHOBBIX




kucinot. Crpoenne u Qynknuu JIHK. Ctpoenne m dynxkumm PHK. AT®:

CTpoeHHe U QyHKIIUU

3.5

[utonorus — Hayka o kietke. Knerounas teopus. MeToapl u3ydeHus KJIE€TOK

3.6

Knerka xak nemnocrHas >xuBasi cucrema. OOmue MPU3HAKK KIIETOK: 3aMKHYTast
HapyxHasi memOpana, monekynasl JIHK kak renmernueckuil ammapar, cucrema

cuHTe3a OeKa

3.7

Tunel KJIETOK: dyKaprHoTHYecKasi U mpokapuoTuyeckas. OCOOEHHOCTH CTPOCHUS
npokapuoTuueckoil  kinerku. Kiierounas crenka Oaktepuit.  CrTpoeHue
AyKapuOTHUEeCKON KJeTKU. OCHOBHBIC OTIWYHUS DPACTHUTEIBHOW, >XUBOTHOU U

IrpuOHON KIIETKU

3.8

[ToBEepXHOCTHBIE CTPYKTYphI KJIETOK — KIIETOYHAs CTEHKA, TIMKOKAJIHUKC, HUX
¢byukimu. [lnazmatrnueckas memOpana, e€ cBoiicTBa u ¢pyHkuuu. Lluronnazma u eé€
opranouipl. OgHOMEMOpaHHbIE OPraHOWbl KJIETKU: IHAOIIa3MaTUYecKasi CETh
(OI1IC), ammapat T'oabmku, JTU30COMBI. [10yaBTOHOMHBIE OPraHOMIBI KICTKH:
MUTOXOHJIPUH, TUTaCTUIBI. [IpOMCXOKIeHHEe MHUTOXOHAPHHA M IUIACTHA. Bumsl
wractig. HememOpaHHBIE OpraHOHMIBI KIETKH: PHOOCOMBI, KIIETOYHBIA IEHTP,

PECHUYKH, KTYTUKH. (DYHKHI/II/I OpraHonaoB KIICTKH. Bxmrouenns

3.9

SAnpo — perynsTopHblii neHTp KieTku. CTpoeHue siapa: sigepHas 000J0uKa,

KapuoIuiasMa, XpoMaTuH, AAPBIIIKO. XpOMOCOMBI

3.10

TpaHcnopT BEIECTB B KIETKE

XHSHC)IGS[TGJ’IBHOCTB KIJIETKH

4.1

OOMeH BelIecTB, WM MeTaboiu3M. AccuMuAus (IUTaCTHYECKUil OOMeH) U
TUCCUMUITALINS (SHEPreTHUSCKHI OOMEH) — JBE CTOPOHBI E€IMHOrO IpoIecca
MeTrabonau3ma. Tunel oOMeHa BelecTB: aBTOTPO(dHBIN U rerepoTpodHbid. Poib

(dbepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTHH B KIETKE

4.2

®ortocunre3. CBeroBas u TeMHOBas ¢a3bl Pporocunresza. Peakunuu poTocuHTe3A.
OddexTuBHOCTL PoTOCHMHTE3a. 3HaUeHWE (POTOCHHTE3a ISl KU3HH Ha 3eMIle.
Bnusinue ycnoBuii cpeabl Ha (OTOCHMHTE3 U CIOCOOBI MOBBILIEHUS €0
MPOIYKTUBHOCTHU y KYJIbTYPHBIX PACTCHHH.

XeMocuHTe3. XEeMOCHHTE3HpYIoIIUe OakTepuu. 3HAu€HHE XEMOCHHTe3a I

JKA3HU HA 3emiie

4.3

DOHepreTudeckuii oOMEH B KIJETKe. PaciemsieHne BEMIECTB, BBIICICHHE U
AKKyMYJIMPOBaHUE OHHEPTrUM B KIETKE. OTalbl JHEPreTHYECKOTO OOMEHa.
I'mukonus. bpoxenune m ero Buabpl. KucinopogHoe okuCiIeHHE, WIA KIETOYHOE

nbixaHue. DPPEeKTUBHOCTH SHEPTETUUECKOI0 0OMEHa

4.4

Peakuuu marpuunoro cuntesa. ['enernueckas unpopmarnus u JAHK. Peanuzanus

reHeTnyeckoil nHdopmanuu B KieTke. ['eHeTHMYecKui KOJ M €ro CBOMCTBA.




Tpanckpunuus — marpuunbiii cunte3 PHK. Tpancnsuus — GuocunTtes Oenka.

KomupoBanue amunokucnot. Posb pubocoM B OMocuHTe3e Oenka

4.5

Hexnetounbsie GopmMbl ku3HU — BHpYChl. McTopusi oTkpbitusi BupycoB (JI.H.
WBanoBckuii). OCOOCHHOCTH CTPOCHHS W JKU3HEACATEIBHOCTH BHPYCOB.
bakrepnodaru. bone3Hu pacTeHMid, XWBOTHBIX W YEJIOBEKAa, BBHI3LIBAEMBIC
Bupycamu. Bupyc ummyHoneduimra yenoseka (BUY) — Bo3oymurens CITN/la.

[IpodunakTka pacmpoCTpaHEHHS BUPYCHBIX 3a00JI€BaHMI

Pa3smHoOXeHne n HHAWBHUYAJIbHOC Pa3BUTUC OPraHU3MOB

5.1

Knerounsrii 1Mk, WM >KU3HEHHBIM [MKN KieTku. WHTepdasza m MuTO3.
[Ipoueccel, npoTekatomue B uHTEepdaze. Permnmukanus — peakuuss MaTpUUHOTO
cunte3a JIHK. Crpoenune xpomocom. XpOMOCOMHBIM Habop — KapHOTHIIL.
JIMIUIONAHBIA M TaIUIOMJIHBIM ~ XpOMOCOMHBIE  HaOOpbl.  XpOMaTUIbI.
[{uTonoruyeckue OCHOBBI Pa3MHOKEHHS W WHIWBUIYaJIbHOTO Pa3BUTHUS
OpPTaHU3MOB.

Henenue kinerku — wmuto3. Craguu mutosa. [Ipomecchl, mpoucxopsiue Ha

Pa3HbIX CTaAUAX MUTO3A. buromorugeckuii CMBICII MUTO3a

5.2

®opMbl pa3MHOXKEHHSI OpraHU3MOB. Oecronoe U mojoBoe. Bunel Oecrosoro
pa3MHO)KeHI/I$I: JCJICHUE HaAABOC, IIOYKOBAHHUE OJHO- W MHOI'OKJICTOYHBIX,
CropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKEHUE. HckyccTBeHHoe

KJIOHUPOBAHHUE OPraHU3MOB, €TI0 3HAYCHUC IJId CCICKIINHN

5.3

[TonoBoe pa3MHOMXKEHHE, €ro OTIIMYUSI OT OECIIOIOTO.
Meiio3. Cragum wmeiio3a. I[lpomeccel, mpoucxXoismpie Ha CTaausiX MeHo3a.
IToBenenne xpomocom B Menosze. Kpoccunrosep. buonormyeckunid cmbica U

3HaYeHNE Meio3a

5.4

I"amerorene3 — mportecc 00pa3oBaHUs MOJOBBIX KJIETOK y KMBOTHBIX. [losioBBIE
JKeJe3bl. CEMEHHUKH U SUIHUKU. OOpa3oBaHHWE W Pa3BUTHE IMOJIOBBIX KJIETOK —
ramer (CriepMaro30uj, SUIEKIeTKa) — crepMaTorenes u oorenes. OcoOeHHOCTH

CTpOEHUS SIMIEKIEeTOK U criepMaTo3ou10B. OmnonoTBopenue. [laprenorenes

5.5

WunuBunyanbHoe  pa3Buthe  (OHTOreHe3).  OMOpHOHAIbHOE  pa3BHUTHE
(aMOpuoreHes). Dranbsl SMOPHOHAIBHOTO PA3BUTHS Y MO3BOHOYHBIX KUBOTHBIX:
npoOienue, racTpymsnus, opraHoreres. [loctaomOproHansHOE pa3BuTHE. THIIBI
MOCTAIMOPHOHAIILHOTO Pa3BUTHS. MPsMOE, HenpsMmoe (JuunHO4YHOe). BrmsHue
Cpeibl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIC
YpOJICTBA.

Poct u pazButue pacrenuii. OHTOreHE3 IIBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,

CTaanuu pa3BHUTHA

HaCJ'IeJICTBeHHOCTI) 1 U3MCHYNBOCTH OPraHUu3MOB




6.1

[IpenMer u 3apaum reHeTUKH. MicTopust pa3BUTHS I'€eHETUKH. BKitag poccuickux
U 3apyOekHBIX YYEHBIX B pa3BUTHE TEHETHKU. MeTOoAsl TEHETHKHU
(rubGpuI0IOTUYECKUH, LIATOT€HETUYECKUH, MOJICKYJISIPHO-TEHETHUYESCKHUI).
OcHOBHBIE TEHETHYECKHE MOHATHS. | eHeTHYeCKass CHMBOJIMKA, UCIIOJIb3yeMasi B

CXE€MaX CKpELIMBAHUI

6.2

3aKOHOMEPHOCTH HACJIeIOBaHMS TPHU3HAKOB, ycTaHOBIeHHbIE [. Mennenem.
MonoruOpuaHOe CKpelMBaHue. 3aKOH eauHOOOpasus THOPHUIIOB TIEPBOTO
nmokojeHus. [IpaBmiio JAOMUHUpOBaHUS. 3aKOH pPACHICTUICHHS TPHU3HAKOB.
['mnotesa unctoTel ramet. [loTHOE M HEMOJIHOE JOMUHUPOBAHHUE.

JurnbpuaHoe ckpenMBaHue. 3aKOH HE3aBUCHMOIO HACJIEJIOBAHUS MPHU3HAKOB.
[{uToreHeTHYECKNE OCHOBBI JTUTHOPHUIHOTO CKpEIIMBAHUS. AHAIH3UPYIOIIEE
ckpemuBaHue.  Vcmonp3oBaHWE — AHATM3UPYIOMIETO  CKPEUIMBAHHUS IS

orpezeNeHUs] TeHOTHUIIa 0COON

6.3

CuerieHHoe HacienoBaHue npu3HakoB. Pabora T. Moprana no cuenjieHHOMY
HacleJoBaHUI0 reHoB. Hapymienuwe cremieHuss TE€HOB B pe3yjbTaTe
KpOCCHHIoBepa. XpOMOCOMHasi Teopusi HacleACTBEHHOCTH. ['eHernyeckue
KapThl.

I'eneruka mosia. XpoMOCOMHOE OMNpeneNeHHe IMoJia. AYTOCOMBI M TOJIOBBIE
XpOMOCOMBEI. I'omorameTHbBle H TeTCpOoraMETHBIC OpPTraHHU3MBI. HaCJ'IeI[OBaHI/Ie

IMPHU3HAKOB, CHCIJICHHBIX C I10JIOM

6.4

N3menunBocTh. Buabl M3MEHUYMBOCTH. HEHACIICACTBECHHAs M HacCIeICTBCHHAS.
Ponp cpempl B HEHAcneACTBEHHONM  HM3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOJU(PUKAITMOHHOW W3MEHYMBOCTH. BapuanvoHHBIN psAx W BapualMOHHAas
kpuBas. Hopma peakunn npusHaka. KoinuecTBeHHbIE M Ka4€CTBEHHBIE

MPHU3HAKU U UX HOpMa peakiuu. CBolicTBa MOIU(PUKALMOHHOW U3MEHUYMBOCTH

6.5

HacnenctBennasi, win TeHOTUIMYECKas, W3MEHUHMBOCTb. KomOumHaTHUBHAS
M3MEHUYMBOCTb. Melo3 U TMOJIOBOM TMpoliecc — OCHOBA KOMOMHATHBHOM
U3MEHUYMBOCTH. MyTalnnoHHas W3MEeHuUuMBOCTh. Kilaccubukanus MyTaruii:
TE€HHBIE XPOMOCOMHBIE, T€HOMHBIE. HacToTa ¥ NMPUYMHBI MyTaluii. MyTareHHbIe
(akTophl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEACTBEHHON n3MeHunBoCcTH H.1.

BasuiioBa

6.6

I'eneruka wuyenoBeka. Kapuotunm demoBeka. OCHOBHBIE METOIbI TEHETHUKH
YyeJIoBeKa. reHeaJJorMYeCKUH, OJIN3HELIOBEIH, IATOTCHETHUECKHIA,
OMOXMMHYECKUH, MOJEeKyIsIpHO-reHeTndeckuii. CoBpeMEHHOe OIpe/eeHHe
TeHOTHIA: TIOJITHOT€HOMHOE CEKBEHUPOBAHWE, TCHOTUITMPOBAHKE, B TOM YHUCJIE C
momompio [II[P-amanm3a. HacrmencrBenHnple 3a0oJieBaHHsS 4YeIOBEKa. T'CHHBIS
0oJie3HH, 0OJIE3HU C HACIEACTBEHHOW MPEAPACIIONIOKEHHOCTHIO, XPOMOCOMHBIE

6one3nu. ComaTHueckue W TeHepaTHBHbIE MyTauuu. [IpuHIMIBL 3710pOBOTO




oOpa3a »U3HM, JUArHOCTUKU, MPOPUIAKTUKH U JIEYEHUS TE€HETHYECKUX
6one3Helt. Meauko-reHeTHuecKoe KOHCYJIbTHPOBaHUE. 3HAUEHUE MEIUIIUHCKOMN

IFCHCTUKHU B IMPCAOTBPAICHNUH U JICHCHUN T'CHCTHYCCKHUX 3a00J1€BaHM YeJIoBEKA

Cenexumst opranu3mMoB. OCHOBBI OMOTEXHOJIOT I

7.1

Cenexkuusi Kak Hayka W TIPOIECC. 3apOXKIEHUE CENeKIUA WU JIOMECTHUKAIIHS.
VYuyenne H.M. BaBunoBa o0 UeHTpax NPOUCXOXKAECHUS M MHOrooOpasus
KYJIBbTYPHBIX pacTeHHi. LIeHTpbl MpoucXokAeHHs TOMAIHUX KUBOTHBIX. CopT,

Mopo/1a, IMTaMM

7.2

CoBpeMeHHbIE METOJbI CENeKIMH. MacCOBBI M WHAWBUIAYATbHBI OTOOPHI B
CEJICKIIMM pPAacTeHH U KUBOTHBIX. OIleHKa 3KcTephepa. biam3kopoacTBeHHOE
ckpenuBanne — WHOpumuHr. Ymcrtas nuHUS. CKpEeNIMBaHWE YHUCTHIX JIMHHM.
I'ereposuc, nnu rubpuanas cuina. HepoacTBeHHOe ckpenyBaHue — ayTOPUAMHT.
Otpanéunass tuOpugusamuss U e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 H
MOJyYECHHE TONUIIONIO0B. JIOCTMKEHUSI CEeNEeKUMH PACTEeHHH, >KUBOTHBIX H

MHKPOOPTraHU3MOB

7.3

buortexHonoruss kak oTpacib MPOU3BOJCTBA. ['€HHas WHXKEHepHs. OTarbl
co3ganust pexomOuHanTHoW JIHK u Ttpancrennbix opranusmoB. Kietounas
nHxkeHepus.  Kilerounele  KynbTypbl.  MEKpPOKJIOHAJbHOE  Pa3MHOXKEHHUE
pactennii. KioHHpoBaHHE  BBICOKOIIPOJYKTHUBHBIX  CEJIbCKOXO35HCTBEHHBIX
OpraHM3MOB. OJKOJOrMueckue M sTtudeckue mpodisembl. MO — reHermyecku

MO (PUITMPOBAHHBIE OPTaHU3MBI

11 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

DBOJIIOIIMOHHAS OMOJIOTHS

11

DBOITIOIMOHHAS TEOPHS U €€ MECTO B OHOJIOTHH.

CeuzmerensctBa  3BomoIMH.  [lajmeoHToNOTHYECKHE.  TTOCIIEAOBATEIBHOCTD
IIOSABJICHUA BHIOB B MAJICOHTOJIOTMUECKOM JICTOIMHUCHU, TICPEXOAHBIC (bOpMI)I.
buoreorpaduueckue: cxoactBo u paznuuue ¢ayH U GIOp MAaTEPUKOB U
OCTPOBOB. OMOPHOJIOTUYECKUE: CXOJICTBA U Pa3IuyKsi SMOPUOHOB Pa3HBIX BUJOB
IIO3BOHOYHBIX. CpaBHHTeHBHO-aHaTOMquCKHC: T'OMOJIOTUYHBIC, aHaJIOTHUYHBIC,
PYIUMMEHTApHBIE OpraHbl, aTaBU3Mbl. MoOJIEKYIIpHO-OMOXUMUYECKUE. CXOCTBO
MEXaHU3MOB HACJICACTBEHHOCTH N OCHOBHBIX MeTa00IMYECKUX HYTCI;’I Y BCEX

OpraHnu3MoB




1.2

OpomounonHas  Teopuss Y. JlapBuna. IIpennochiiku — BO3HHUKHOBEHHS
AapBUHM3MA. JIBHOKYyIME CHIIBI 3BOJIIOIUH BHIOB 10 JlapBuHy (H30BITOYHOE
Pa3MHOKEHHME IPU OrPAHUYECHHOCTH PECYPCOB, HEONPEAEIEHHAsT N3MEHUYNBOCTD,

0opb0Oa 3a CyIIeCTBOBaHUE, ECTECTBEHHBIN 0TOOD)

1.3

Cunrernyeckass teopust dBoitormud  (CTD) W OCHOBHBbIE €€ MOJIOKEHUS.

MuxkposBomtouus. [lonmysius kak e ITMHUIA BUJAA U SBOTIOLIUU

14

JBwxymue cuiabl (pakTopsl) IBONIONKMK BHIOB B TMpHUpone. MyTallMOHHBINA
mpolecc U KOMOMHATUBHAsI W3MEHUMBOCTH. I[lomynsiioHHBIE BOJIHBI U JApeid
reHoB. M3omsimust u murpanus. EcrecTBeHHBINM 0TOOp — Hampasistonuii paxrop
sBOJIIOLIMU. DPOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOneHHOCTh OpraHU3MOB KakK pe3yiabTarT HBoionuu. [Ipumepst
pUCHOCcoOIeHNH y opranu3MoB. ApoMopdo3bl U UaO0aJanTaIIH.

Bun u Bunoo6pazosanue. Kpurepuu Buna. OcHoBHbIE (HOpMBI BH1000pa30BaHUsL:

reorpadu4ecKkoe, IKOJIOTHIECKOe

15

MakposBomtonusi.  @opMbl  3BoNOLMM:  (uUIETUYECKasi,  JIUBEPreHTHas,

KOHBEPreHTHas, napauienabHas. HeoOpatuMocTs 3BOTIONINN

Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 3eMIie

2.1

JloHay4dHbple TPEACTABIECHUS O 3apOKJICHWM >KU3HHU. HayuHble TIunortesbl
BO3HMKHOBEHHMsS KM3HUM Ha 3emiie. aOuoreHe3 M MaHcrepMmus. XuUMUYecKas
ABOJIIONMS. DKCIEPUMEHTAIIBHOE MOJATBEPXKACHUE XHUMHUYECKONH 3BOJIOLUU.
Hauanphbie sTansl Ouonorudeckoit spostonuu. ['mmoreza PHK-mupa. Ilepsbie

KJICTKHU U UX 3BOJIFOIIUSA. (DOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII )XUBBIX OPraHu3MoOB

2.2

PazButne xusHu Ha 3emuie mo spam U nepuogam. Karapxeit. Apxeiickas u
npotepo3oiickas 3pel. [lanmeosoiickas spa U e€ mnepuoabl: KeMOpPUHCKUH,
OPIOBUKCKHM, CHWJIYPUMCKHUM, JI€BOHCKUH, KaMEHHOYIOJIbHBIMA, MEPMCKHI.
Me3so3olickas 3pa 1 €€ MepHoibl: TPUACOBBIN, FOPCKUIA, METOBOIA.

Kaiino3oiickass 2pa u €€ mepHojabl:  MAJICEOTCHOBBIA,  HEOTCHOBBIN,
AQHTPOTIOTCHOBBIA. XapaKTePUCTUKA KIUMaTa W TEOJOTHMYECKUX IMPOIIECCOB.
OCHOBHBIE ATaIbI BOJIIOIIUH PACTUTEIHLHOTO W )KUBOTHOTO MHUpa. ApoMop(ho3bl y
pacTeHuid W KUBOTHBIX. [losiBIeHHME, paclBeT W BBIMUpPAHWE TPYII >KUBBIX

OpraHu3MoB

2.3

Cucrema OpPraHMYecKoro MHpa Kak OTpaxeHue HIBOIONUH. OCHOBHBIC

CUCTCMATUYCCKUC I'PYIIIIBI OPraHNU3MOB

2.4

DBoJtonuUs 4YejgoBeKka. AHTPOIOJIOTHSI Kak Hayka. Pa3Butue mpencTaBieHUH O

MPOUCXOXKIACHUN YCIIOBCKA. MGTOHBI HU3YUYCHUA QaAHTPOIIOICHE3A. CXO}]CTBa n




pa3iauuurs YesloBeKa U )KMBOTHBIX. CHCTEMaTHUECKOE MOJI0XKEHHE YEIOBEKA.
JIBmxytue cuitbl ((akTophl) aHTporioreHesa. HacieacTBeHHass H3MEHYHBOCTh U
€CTeCTBEHHbIH 0TOOp. OOIIeCTBEHHBIM 00pa3 >KW3HH, W3TOTOBJIEHUE OpYIUi

Tpy/la, MBIIUICHHE, PEYb

2.5

OCHOBHBIE CTaJMM W BETBU DBOJIOIHMH YEJIOBEKA. aBCTPAIOMUTEKH, YerToBek
yMmenbii, Yenoek mnpamoxondmuii, YenoBek HeaHAepTaIbCKHil, YemoBek
pasymMHbIH. Haxomaku MCKOMAaeMbIX OCTAHKOB, BpEMs CYIIECTBOBAHHUS, OOJACTh

pacrpocTpaHeHusl, 00bEM FOJIOBHOTO MO3ra, 00pa3 )KU3HH, OPYAUs

2.6

Yemoseueckre pachl. OCHOBHBIE OOJBIIME PAChl: eBpomneonaHas (eBpasuiickast),
HErpO-aBCTPAIOUIHAS (sxBaTOpHANBHAS), MOHTOJIOHTHASI (azmarcko-
aMepuKaHcKas). YepTsl MPUCIIOCOOICHHOCTH MPEICTABUTEIICH YETOBEUECKUX Pac

K YCJIIOBHAM CYIICCTBOBAHMA. E)II/IHCTBO YCJIOBCYCCKHUX pac. KpI/ITI/IKa pacusma

OpranusMsbl ¥ OKpyXarolas cpeia

3.1

DKoJioTusl Kak Hayka. 3aJaud M pa3[esibl dKOJOruu. MeTolbl 3KOJIOTMYECKUX
uccieoBaHui. DKkoylornueckoe MuUpoBo33peHue. Cpeapl 00UTaHUs OPraHU3MOB!

BOJHasd, HA3CMHO-BO3AyIIIHAs, TIOYBCHHAA, BHYTPUOPraHU3MCHHAA

3.2

Okonoruueckue  (akrtopel. Knaccudukamuss — skosiormyeckux — (pakTopos:
abuoTuyeckne, OMOTUYECKHME W aHTPOINOreHHble. JleWcTBHE HKOJIOTMYECKUX

(hakTOpPOB Ha OPTaHU3MBI

3.3

AbGunotrnueckue (QaxkTOphl: CBET, TEMIIEpaTypa, BIAXHOCTh. DOTONEPHOIU3M.
[IpucnocobneHust OpraHu3MoB K  JIEHCTBUIO aOMOTHYECKHX  (PAKTOpOB.

buosmornueckue puTMsl

3.4

buotnueckune daktopel. Buapl OMOTHYECKMX B3aUMOJICHCTBUN: KOHKYPCHIIHS,
XHAIIHAYECTBO, MMapa3HTU3M, MYyTyaln3M, KOMMeHcanu3M (HaxJIeOHHYECTBO,
KBapTHPAHTCTBO),  aMEHCAJIM3M, HEHTpanmu3M. 3HaYeHHe  OMOTHYECKUX

B3aUMOJICHCTBUM TSI CYIIIECTBOBAHMSI OPTAaHU3MOB B IMPUPOIHBIX COOOIIECTBAX

3.5

OKOJIOTHYECKHE XapaKTCPUCTUKHU MOITYJIAINH. OCHOBHEIE IIOKa3aTciin
MOMYIALMHU. YHMCIICHHOCTDH, IIJIOTHOCTbH, POXAAEMOCTb, CMEPTHOCTh, IPHUPOCT,

Murpanus. JJnHaMuKa 4ACIEHHOCTH MOIYJISLMY U €€ Peryisuus

Coo01recTBa 1 YKOJIOTUYECKUE CUCTEMBI

4.1

CooOmiectBo opranu3moB — OuoreHo3. CTpykTypbl OHOLIEHO3a: BHUAOBAS,
NpOCTpaHCTBEeHHas, Tpoduyeckas (muiueBas). Buabl-nomunantel. CBsizu B

OnoleHo3e

4.2

DkoJsioruyeckue cucteMbl  (3kocuctembl). [loHsatue 00 dKocucTeMe |




ouoreonieno3e. DYHKIIMOHAIBHBIE KOMIIOHEHTBI JKOCHUCTEMBI. MPOIYLEHTHI,
KOHCYMEHTHI, peIyIIeHThl. KpyroBOpOT BEIIECTB U TIOTOK YHEPTUU B SKOCHCTEME.
Tpoduyeckue (nMIEeBbIe) YPOBHH 3KOCHCTeMbl. [IWINEBBIC €M W CETH.
OcHOBHBIE TIOKa3aTelId JKOCHCTEMBI. OMOMacca, MPOAYKIHs. IKOJOTHUECKHE
MUpPaMUbL. TMPOIYKIMH, YHCICHHOCTH, Ouomaccel. CBOICTBAa 3KOCHUCTEM:

YCTOMYHUBOCTH, CaMOperyJisiius, pazsutue. CyKieccus

4.3

[Ipupoanbie s3KOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCUCTEMa XBOWHOTO N
LIMPOKOJINCTBEHHOTO JIeca.

AHTpOTIOT€HHBIE JKOCHUCTEMBI. ATpO3KOCUCTEMBI. YpO03KOCHCTEMBI.
buonoruyeckoe 1 X035HCTBEHHOE 3HAYEHHE arpO’KOCUCTEM U YPOOIKOCHUCTEM.
buopasnooOpasue xkak (dakTtop ycroumBocTH IKOcucTeM. (CoxpaHeHHe

OMOJIOTHUECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenne B.M. Bepnaackoro o Ouocdepe. I'panuibl, coctaB U CTPYKTypa
o6uocoepsl. Kupoe BemectBo U ero QyHkuuu. OcoOeHHOCTH Ouocdepbl Kak
ro6anpHOM SKOCHCTeMBbI. JlMHamMHueckoe paBHOBECHME W oOOpaTHas CBS3b B
ouocdepe. KpyroBopoTsl BemecTB W OHOTCOXHMMHUYECKHE IMKIIBI 3JIEMEHTOB

(yriepona, a3ora). 30HaIBLHOCTH OHoCchepbl. OCHOBHBIC OHOMBI CYIIIH

4.5

UYenoseuectBo B Ouochepe 3emun. AHTpOINOTEHHBIE M3MEHEHHUs B Omocdepe.
['moGanpHBIE SKOTOTHYECKHUE TTPOOTIEMBI.
OcHOBa palMOHAILHOTO  YIPABICHUS MNPUPOIHBIMH pecypcaMH W HX

ucnosib3oBanue. JloCcTkeHrs OO0 U 0XpaHa MPUPOIbI




