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INOACHUTEJ/IbHAA 3AIIMCKA

[IporpaMma mo XMUMHHM Ha YpPOBHE cpeaHero ooOmiero oOpazoBaHusi pa3paboTaHa
B COOTBETCTBHH C:

-OenepanbapiM - 3akoHOM  oT  29.12.2012 Ne273-®3 «O6 obOpa3oBaHuu B
Poccuiickoii ®eneparun» (B ICHCTBYIOIICH peIaKIINHN)

-®dI'OC cpennero obmero odpaszoBanus (mpukas MuHmpocBenieHus: Poccun ot
17.05.2012 Ne413, B neiicTBYIOIIEH PEAAKIINH);

-OenepanbHoOli 00pa3oBaTEIBLHON MPOTPaMMOI cpeaHero o60I1ero oOpa3oBaHUs
(mpuka3z Munnpocseiienus Poccun ot 18.05.2023 Ne371, B neiicTByroIIeH peaakiium),
BKJIIOYas (efepaibHyl0 padouyro MmporpaMmy Mo mnpeaMetry «Xumus. YTIyOJIeHHBIH
YPOBEHBY;

-ITonoxenunem o padoucit mporpamme MBOY Jlureit Ne28 (j1okaJIbHBIH aKT);

- ¢ yu€tom denepanbHON pabouei mporpaMMbl BOCTIUTAHUSI.

-Konuenuuu mnpenogaBanusi yueOHOro mnpeaMera «XuMus» B 00pa30BaTelIbHBIX
opranmzanusix Poccuiickoit ®@enepanuu, peanu3yolUnX OCHOBHBIE 00pa30oBaTelIbHbBIC
MPOTrPaMMBl.

[Iporpamma 1Mo XMMHUUM Ha YpOBHE CpelHero oouiero obpazoBaHus pa3paboTaHa
Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTeIbHOM
IporpaMMBbl cpeHero obmero oopaszosanus, npeacrtaBieHHbix B ®I'OC COO.

XuUMHSI HAa YPOBHE YTIIYOJIGHHOTO M3YYEHHUS 3aHUMAET Ba)KHOE MECTO B CHUCTEME
€CTEeCTBEHHO-HayuyHOTO oOpa3zoBanus yuaniuxcs 10 — 11 kmaccoB. M3yuenue npeamera,
peanuzyemMoe B yCIOBUSIX AU(PGEepEeHIUPOBAHHOTO, MPOPUIBLHOTO 00yUEHUs, TPU3BAHO
o0ecreunTh 0011e00pa30BaATENbHYI0 U OOLIEKYJIbTYPHYIO MOATOTOBKY BBIIMYCKHUKOB
IIKOJIBI, HEOOXOAUMYIO JUIsl aJanTalii UX K ObICTPO MEHSIOMIMMCS YCJIOBHSIM KU3HU
B COLIMYME, a TaKXKe JIJIsl IPOJIOJKEHUs. 00yUeHUs B OpraHu3alusax NpodeccuoHaIbHOTro
00pa3oBaHusl, B KOTOPHIX XUMHUS SIBJIIETCS OJTHOW U3 IPUOPUTETHBIX JUCIUTLIMH.

B nporpammMe nmo xumMuM HazHauY€HHE MpeaMeTa «XUMHUS» MOJIy4YaeT MOoJApOOHYIO
MHTEPNPETALNIO B COOTBETCTBHM ¢ OCHOBomousaratomumu nojioxenusmu @rroc COO
0 B3aMMOOOYCJIOBJIIEHHOCTH LI€JIed, COAEPKAHMsI, PE3YJIbTaTOB 00y4eHUs: U TpeOOBaHUI
K YPOBHIO MOJFOTOBKH BBIMYCKHUKOB. CBUIETEIHCTBOM TOMY SIBJISIIOTCS CIEAYIOIINE
BBITIOJTHSEMBIE TIPOTPAMMOM 110 XUMHUH (PYHKITUU:

- MHGOPMAIIMOHHO-METOIMYECKas,  peajnu3alnus  KOTOpol  obecmedynBaeT
MOJIYYCHHE TPEACTaBICHUS O MENsAX, COJepKaHHH, OO0IIell crpaTteruu OO0ydYeHus,
BOCIIUTAHUS U Pa3BUTHUS 0OYyYarONIMXCs CPEICTBAMH MPEIMETa, U3y4yaeMOro B paMKax
KOHKPETHOTO PO uIIs;

- OpraHu3alMOHHO-IUIAaHUPYIOIIas, KOTOpas IMpeayCMaTpUBaeT OIpe/eICHHE!
MPUHIIUIIOB CTPYKTYPUPOBAHMS U MTOCIIETOBATEILHOCTA U3YUEHUS yUeOHOr0 MaTepuania,
KOJMYECTBEHHBIX M KAaYECTBEHHBIX €r0 XapaKTepUCTUK; MOJIXO0JI0B K (POPMUPOBAHUIO
COJIEP)KATENIbHOM OCHOBBI KOHTPOJII M OLIEHKH O00pa30BaTeNbHBIX JOCTUKEHUU
oOy4JarmMxcs B paMKax UTOTOBOM arrectanuu B (JOpME €IUHOTO rOCyJapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma st yrimyOJI€HHOTO U3YyYEHHS] XUMUU:



- YCTaHABIMBAeT WHBAPUAHTHOE TMPEIMETHOE COJEpKaHUe, O00sA3aTeIbHOE
JUISL U3yYEeHUS] B paMKaX OTIEIbHBIX Npouiiei, mpeaycMaTpUBaeT paclpeieliCHHe
U CTPYKTYPHPOBAHHUE €T0 MO KJaccaM, OCHOBHBIM COJIEPKAaTEIbHBIM JIMHUSM/pa3iesiaM
Kypca,

- JaeT TMPUMEpPHOE paclpeiesieHne Y4YeOHOro BpPEMEHH, pPEKOMEHyeMOro
IUISl U3YYEHUS OTAEIBHBIX TEM;

- TpeljiaraeT MpUMEPHYIO MOCIEI0BATEILHOCTh M3YUYEHUs] yueOHOro Marepuaia
C YYETOM JIOTUKH TTOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U MEXKIIPEIMETHBIX CBSI3CH;

- JIaeT METOJAMYECKYI0 HWHTEpIpeTaluio LejJed M 3aJad H3y4yeHus mpeaMmera
Ha YrJIyOJIEHHOM YpOBHE C yY4E€TOM COBPEMEHHBIX NMPUOPUTETOB B CUCTEME CPEIHETO
oOuiero oOpa3oBaHMsl, COJEPKATEIBHON XapaKTEPUCTUKHU IUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHUSI OCHOBHOM 00pa3oBaTelbHOM MNpOrpaMMbl CpeaHero oOIiero 0o0pa3oBaHUS
(IMYHOCTHBIX, METANPEIMETHBIX, MPEJAMETHBIX), a TAKXKE C YYETOM OCHOBHBIX BHJIOB
y4eOHO-II03HABATENbHBIX JACHCTBUH OOy4Yaromerocss IO OCBOECHUIO COJEPKAHMS
peamMeTa.

[lo Bcem mo3uuusiM B OporpamMme Mo XUMHHM MpPEeayCMOTpPEHA MPEEeMCTBEHHOCTb
¢ o0y4eHHeM XUMUHU Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHus.

[Iporpamma 1o XMMUU CIYKUT OPUSHTHPOM JJIsI COCTABJICHHSI aBTOPCKHUX Pab0OYnX
mporpaMM. 3a TpeAeiiaMH YCTAHOBIICHHOW NPOrpaMMON 1O XHMHU 00s3aTeIbHON
(MHBapHAHTHOM) COCTABISIONICH COMEp)KaHMsI Y4eOHOro mpeamera «XUMHUA» OCTAeTCs
BO3MO’KHOCTb BBIOOpPA €r0 BAPUATUBHON COCTABIISIONIEH, KOTOPas OJKHA ONPEIEIAThCA
B COOTBETCTBUHU C HAMPABIEHUEM KOHKPETHOTO Npoduist o0ydueHus. ABTopamMu pabounx
MPOrpaMM MOKET OBITh MPEUIOKEH HMHOM MOJIXO0J K CTPYKTYPUPOBAHUIO Y4YEOHOTO
MaTepualia U MOCIeAOBAaTEIIbHOCTH €ro M3y4eHHMs, CBO€ BHUJIEHUE IyTE€H U CIOCOOOB
(GopMHpOBaHUSI CUCTEMbl MPEIMETHBIX 3HAHUH, YMEHMHM M BHUIOB Y4YeOHOU
JESATENbHOCTH, a TAKXKE CUCTEMBbI CIIOCOOOB M METOJIMYECKUX MPUEMOB IO Pa3BUTHUIO
Y BOCIIUTAHUIO 00yUYarOIIuXCsl.

B cootBerctBun ¢ koHuentyanbHbiMu nonoxeHusmu OI'OC COO o HazHaueHuun
npeaMeToB 0a30BOro U yriayOJEeHHOro ypoBHEH B cucteMe AuddepeHIupoBaHHOTO
oOy4YeHHsI Ha ypPOBHE CPEIHEro 00Iero oopa3oBaHus XUMUS HA YPOBHE YIIIYOJIIEHHOTO
M3YUYEHHUsI HANpaBJEH Ha pEalu3alMi0 MPEEMCTBEHHOCTHU C MOCIEAYIOUIUM 3TaroM
MOJIYYCHHS] XUMUYECKOT0 00pa30BaHMs B paMKax U3y4YEHHUSI CIICIIMATIbHBIX €CTECTBEHHO-
HAay4YHbIX M XUMHUYECKMX JHUCHUIUIMH B By3aX M OpraHu3alusX CpeaHero
npodeccronasbHOro oOpa3zoBaHusa. B 3Toil cBA3M wu3ydeHuwe mnpeamera «XUMHUS»
OPMEHTUPOBAHO NPEUMYIIECTBEHHO Ha pAaCUIUpPEHHE U YriyOJeHHe TEeOpPeTHUYECKOM
U TPaKTUYECKOM TMOATOTOBKU OOYYaIOIIMXCS, BHIOPABLIMX OINPEICICHHbIA MPOPUITH
oOy4eHHsI, B TOM YHCII€ C NEPCHEKTUBON MOCIEAYIOUIETO MOJYYEHHUS] XUMHUUYECKOIro
oOpa3oBaHusl B opraHuzaiusax npodeccuonaibHoro odpazoanus. B cBete TpeboBanuii
OI'OC COO k nnaHupyeMbIM pe3yslbTaTaM OCBOECHHS OCHOBHOW 0Opa3oBaTEIbHOU
IpOrpaMMbl  CpeIHEro ooOmero oOpa3oBaHUs H3ydy€HUE NpeaMera «XUMUs»
OpPUEHTHPOBAHO TaKK€ Ha pEIICHUE 3a7a4 BOCIUTAHHUS W COLMAIBHOTO pPa3BUTHUS
oOyyaromuxcs, Ha (OPMUPOBAHHE Yy HUX OOIIEMHTEIUIEKTYaIbHbIX YMEHUU, YMEHUU



palMoOHANM3aIuK y9€OHOTO Tpyaa U 000OIIEHHBIX CIIOCOOOB JACATEIbHOCTH, UMEIOIITHUX
MEXKIUCUUTIUIMHAPHBIN, HAANPEIMETHBIA XapaKTep.

XuMHUsL HA YPOBHE YINIyOJICHHOTO M3YYEHHUs BKIIOYAET YIIIyOJICHHBIE KypChbl —
«Opraanueckas xumus» u «OOmas u Heopranmdeckas xumus». Ilpu ompeneneHuun
MOAXOAOB K OTOOPY M CTPYKTYpPHOM OpraHuM3alMu COAEPKAHUS ITHUX KYypCOB
B MporpaMMe Mo XUMUM 3a OCHOBY NpuHATHI mosioxkeHuss ®I'OC COO o paznuuusx
0a30BOT0 ¥ yIIIyOJIEHHOTO YPOBHEH H3yUYeHUs MpeaMeTa.

OcHoBy cozepkanus KypcoB «Oprannueckast Xumusi» 1 «O011ast 1 Heopranudeckas
XUMUS» COCTAaBIIAE€T COBOKYIMHOCTh MPEIMETHBIX 3HAHUW U yMEHUH, OTHOCSIIUXCS
K 6a30BOMY YPOBHIO U3YUYEHUS NpeIMeTa. JTa CUCTEMa 3HAHUM MOJIydyaeT OnpeieJIeHHOe
TEOPETUYECKOE JIOTIOJTHEHUE, ITO3BOJISIOIIEE OCOZHAHHO OCBOUTH CYIIECTBEHHO OOJBIITUI
o0beM (akroioruyeckoro marepuana. Ha yrinyOGneHHOM ypoBHE M3y4YeHHUS IpenMeTa
obOecrieueHa BO3MOXXHOCTh 3HAUUTEIHHOTO YBEIMYCHUSI 00beMa 3HAHUN O XUMUUYECKUX
AJIEMEHTaX W CBOMCTBAX HMX COCAMHEHUUM HA OCHOBE PACIIMPEHHUS WU YriayOJeHUs
MPEACTABICHU O CTPOEHUU BEIECTBA, XWMHYECKOM CBS3M M 3aKOHOMEPHOCTAX
MPOTEKAHUSI PEAKIMi, pPacCMaTPUBAEMBIX C TOYKUA 3PEHUS XUMHUYECKOW KHHETHUKHU
U TepMOAMHAMUKHU. M3ydeHue nepuoanueckoro 3akoHa u llepmoamueckon cuctembl
XUMHYECKUX DJEMEHTOB 0a3upyeTcss Ha COBPEMEHHBIX KBAHTOBO-MEXaHUYECKUX
MPEICTABICHUAX O CTPOCHUHM aToMa. XUMHYECKasi CBA3b OOBSICHACTCS C TOYKU 3PCHUS
HPHEPreTUYECKUX M3MEHEHHH IpH ee 00pa30BaHUM M Pa3pyLICHUH, a TAKKE C TOUYKHU
3peHusT MEXaHHW3MOB ee¢ oOpa3oBaHus. M3yueHue THUIIOB peakUHUil JTOMOJHSIETCS
dbopMHUpOBaHUEM MPEJCTaBICHUI 00 SJIEKTPOXUMHYECKUX MPOIECCaX U AJIEKTPOIU3E
pacIjiaBOB UM pacTBOPOB BelleCcTB. B Kypce opraHnyeckoil XUMUU TIPU PACCMOTPEHUU
PEaKLUMOHHON CMOCOOHOCTH COEAMHEHUHN ynenseTcs oco0oe BHHUMaHHUE BOIPOCAM
00 2JIEKTPOHHBIX 3D PeKTax, 0 B3aUMHOM BJIMSTHUM aTOMOB B MOJICKYJIaX U MEXaHHU3MaxX
peaKuui.

Oco0oe 3HaueHue MMEET TO, YTO Ha COAEp)KaHHWE KYpPCOB XHMHH YIIyOJIEHHOTO
YPOBHS M3YYCHHsI I KJIACCOB ompesesieHHoro npodwis (riaaBHBIM 00pa3oM Ha HX
CTPYKTYPY H XapaKTep JAOMOJIHEHHH K 00Iel CUCTEME MPEAMETHBIX 3HAHUH) OKa3bIBAIOT
BIIMSIHUE CMEXHbIE MpeaMeThl. Tak, HampuMmep, B COJAEpKaHUU MpEeaMeTa IJis KJIacCoB
XUMHKO-(PU3NIECKOT0 Mpoduiisi 00bIIoe 3HaYeHUuEe OYIyT UMETh JIEMEHTHl Y4eOHOTO
MaTtepuaia o oomieit xumun. [Ipu n3yyeHun npeaMera B JaHHOM CITydae akleHT OyaeT
clelaH Ha OONIHOCTh METOJIOB TO3HAHMS, OOIIHOCTh 3aKOHOB M TEOpUNA B XUMUU
U B (DU3MKE: aTOMHO-MOJICKYJISIpHas Teopust (MOJICKY/IsipHAst TeOopHsi B GU3UKE), 3aKOHbBI
COXpaHEHHMsI MacChl M SHEPTHH, 3aKOHBI TEPMOJUHAMUKH, DJICKTPOJIN3a, MPEICTABICHHUS
O CTPOCHMH BEILECTB U JIPYTOE.

B conepxanuu mnpenMera s KJIACCOB  XHMMHKO-OMOJIOTMYECKOro mpoduis
OonbIIMI  yAenbHBIA Bec OyAeT HMMETh OpraHuyeckas Xxumus. B 3ToM ciydae
MPEIOCTABISAETCS BO3MOKHOCTD JJ1 00Jiee 00CTOSATENBHOIO PACCMOTPEHUS XMMHUECKOM
OpraHu3aluu KJIETKU KaK OHOJIOTUYECKOW CHUCTEMBbl, B COCTaB KOTOPOM BXOJST,
K TOpUMEpy, Takhe CTPYKTypHbIE€ KOMIIOHEHTBHI, KaK JHOUAbI, OCJIKH, YIJIEBOJBI,
HYKJIEMHOBBIE KHCIOTHI U JApyrue. Ilpm 5ToM 3HaHMS O cocTaBe M CBOMCTBax



MPEJCTABUTEICH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIY>KAaT OCHOBOM
JUISl U3y4E€HUS CYIIHOCTH MpoIieccoB (POTOCUHTERA, AbIXaHUS, TUIIEBAPEHHUS.

B mmame ¢opMmupoBaHHMS OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHUS
0OIIIeHAayYHBIX METOJIOB IMO3HAHMS M OIbITa MPAKTUYECKOTO MPUMEHEHHUSI HAyYHBIX
3HAHUH HW3yYeHHE TmpeaMera «XUMHUA» Ha YIUIYOJICHHOM YpOBHE OCHOBAHO
Ha MEXIPEIAMETHBIX CBA3AX C Y4YE€OHBIMM MpEIMETaMM, BXOJISIIMMU B COCTaB
npeaMeTHbIX obnactelt «EcrecTBeHHO-HayuHble», «MartemaTuka W HWH(pOpMATHKA»
1 «PyCCKUM SI3BIK U JTUTEpATypa».

[Tpu nzyueHun yueOHOTO npeaMeTa « XUMHUSI» Ha YIITyOJIeHHOM YPOBHE TaK)Ke, Kak
Ha YPOBHE OCHOBHOTO M CPEIHEro o0iero oopasoBanus (Ha 6a30BOM YpPOBHE), 3ajaueii
MEPBOCTEIICHHONW 3HAYMMOCTH SBJSIeTCS (OPMUpPOBAHME OCHOB HAyKHW XHUMHUHU Kak
00JlaCTU COBPEMEHHOT'O €CTECTBO3HAHUS, NPAKTUYECKOW JESTEILHOCTH YeIOBEKa
Y OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYphl. Pellienue 3ToM 3a1aun Ha yriryOJIeHHOM
YPOBHE U3YYEHHUS MPEAMETA MIPEANOIaracT peaan3aluio TaKuX 1eJIeH, Kak:

dhopMupoBaHUE TPEACTABICHUI:

O MaT€pUaAIbHOM €IUHCTBE MHPA, 3aKOHOMEPHOCTSX W MO3HABAEMOCTH SIBJICHHUM
MPUPOJIBI, O MECTE€ XHMHUH B CHCTEME €CTECTBEHHBIX HAyK W €€ BeAyllel poju
B 00CCIEYeHWH YCTOMYHMBOIO PpAa3BHUTHS 4YEJIOBEYECTBA. B PEIICHUH TMpoOJieM
AKOJIOTUYECKOM, DHEPreTHYECKON M MUIIEBOW OE30MaCHOCTH, B Pa3BUTHU MEIUIIMHBI,
CO3JJaHMM HOBBIX MaTEpPHAJOB, HOBBIX HCTOYHUKOB DOHEPruH, B O0OCCIEYECHUU
paIMoOHAIBLHOTO TPHUPOJIONOJIH30BaHMs, B (POPMHUPOBAHUU MHUPOBO33PEHUS] U OOIIEH
KYJbTYpbl YEJIOBEKa, a TaKkKe DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO U MIPUPOTHOU CPEJIE;

OCBOCHHME CHCTEMBI 3HAHHMM, JEKaIIUX B OCHOBEC XHMHYECKON COCTaBIISIOLICH
€CTECTBEHHO-HAYYHON KapTUHBI MUpa: (YHIAMEHTAIbHBIX MOHITUH, 3aKOHOB U TEOPUI
XUMHUH, COBPEMEHHBIX MPEACTABICHUNA O CTPOCHHUM BEIIECTBA HA PA3HBIX YPOBHIX —
aTOMHOM, HMOHHO-MOJIEKYJIIDHOM, HAaJAMOJEKYJISIPHOM, O TEPMOJAMHAMHYECKUX
Y KHHETUYECKHX 3aKOHOMEPHOCTSX MPOTEKAHUSI XUMHUYECKUX PEAKIUNA, O XUMUYECKOM
PaBHOBECHH, PacTBOpax M JIUCHEPCHBIX CHCTEMaX, 00 OOIMX HAY4YHBIX IPHUHIUIIAX
XAMHUYECKOTO  IMPOU3BOACTBA; (opMupoBaHME Yy OOYy4YarOIMXCS OCO3HAHHOTO
MMOHUMAaHHSI BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHUYCCKHX 3HAHMN I OOBSICHEHUS
KIIIOUYEeBBIX HJEH MW MpoOJIEeM COBPEMEHHOMW XUMHH, I OOBSICHEHUS U
MPOTHO3UPOBAHUS SBJICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYI); TPAMOTHOTO PEIICHUS
npoOJieM, CBSI3aHHBIX C XMMHEH, MPOTHO3UPOBAHMS, aHAIM3a W OIEHKU C TO3HIUN
HKOJIOTUYECKOW O€30MacHOCTH TMOCHAEACTBUM  OBITOBOM W MPOU3BOJCTBEHHOMU
JIeATSIIHHOCTH YyeJI0BeKa, CBSI3aHHOM c XUMHUYECKUM MPOU3BOJCTBOM,
MCIIO0JIb30BaHUEM U TIepepabOTKOM BEIECTB,;

yriyOJIeHHe TMPEICTaBICHUNH O HaydHBIX METOAaX IIO3HAHUS, HEOOXOIUMBIX
JUIsi TpUoOpeTeHHUs] YMEHHM OpPHUEHTUPOBATHCS B MHUPE BEIIECTB U OOBSCHEHHS
XUMHUYECKUX SIBJICHUH, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUYECCKOU IEATEIBHOCTH
¥ IIOBCEIHEBHOM KM3HU.

B niane peanuzamnuuy nepBoOYEPEIHBIX BOCIIMTATEIBHBIX U PA3BUBAIONINX (DYHKITAM



LETTOCTHOM CUCTEMBI CpeHEro 00111ero o0pa3oBaHus MPU U3YUECHUHU IIpeAMeTa « XUMUSI»
Ha yriyOJE€HHOM ypOBHE OCOOYIO aKTyallbHOCTh MPUOOPETAIOT TaKUE LIEHU U 3aJayH,
Kak:

BOCITUTAaHUE YOEXKICHHOCTH B TO3HABAEMOCTU SBJICHUN TMPUPONBI, YBAKCHUS
K TPOLIECCY TBOpYECTBA B OOJACTH TEOPETUYECKUX M TPHUKIATHBIX HCCIEIOBAHUN
B XMMUH, (OPMUPOBAHNE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH,

pPa3BUTHE MOTHUBAIMU K OOYUYEHHUIO U TTO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO
Y CAaMOBOCIIMTAHUIO HA OCHOBE YCBOCHHS 00IIIEUETIOBEYECKUX IIEHHOCTEH,

pa3BUTHE TI03HABATEIBHBIX WHTEPECOB, WHTEIUICKTYAIbHBIX M TBOPYECKUX
criocoOHOcTe oOyuarmuxcs, (opMUpPOBaHME Y HHUX CO3HATEJIBHOTO OTHOIICHUS
K caM000pa3oBaHUI0O U HEMPEPHIBHOMY OO0pa30BaHHUIO KaK YCIOBHUIO YCIEUIHON
nmpoeCCHOHATbHOM W OOIIECTBEHHOM MAEATEIHbHOCTH, OTBETCTBEHHOTO OTHOIICHHS
K CBOEMY 3/I0POBBIO M TIOTPEOHOCTHU B 3T0POBOM 00pase KU3HHU;

dbopMHUpOBaHNE YMEHHA W HAaBBIKOB PAa3yMHOTO IPHPOJIOIOIH30BAHUS, PA3BUTHE
DKOJIOTHYECKOW  KYJbTYpPhl,  NPHOOPETCHHE  OmbITa  OOIIECTBEHHO-TIOIC3HON
JKOJIOTMYECKOMN AEATEIBHOCTH.

OO01iee 4rCIO 4acoB, PEKOMEHJIOBAHHBIX IS M3YYCHHS XUMUU Ha YIIyOJIeHHOM
ypoBHe, — 204 yacoB: B 10 kimacce — 102 yaca (3 yaca B Henenmo), B 11 kiracce — 102 yaca
3 Jaca B HEJIEII0).



COAEPKAHUE OBYYEHHUA

OP'AHHUYECKAA XUMHUA

TeopeTnyecKkue 0CHOBbI OpraHU4YeCKOU XUMUHU

[IpenMer u 3HAYEHUE OPraHUYECKOW XHWMHH, MPEACTaBICHHE O MHOT000pa3uu
OPTaHUYECKUX COCTUHEHUU.

DNEeKTPOHHOE CTPOCHUE aToMa yriiepoja: OCHOBHOE U BO30YKIEHHOE COCTOSHHS.
BaneHTHble BO3MOXXHOCTM aroma yrjiepoja. XHUMHUYECKas CBSI3b B OPraHUYECKUX
COeIMHEHUAX. TUMbl THOpUIM3AIMK aTOMHBIX opOuTasieir yriepona. MexaHU3MBbI
o0pa3oBaHUs KOBaJCHTHOW CBs3M (OOMEHHBIH W JIOHOPHO-AaKIENTOPHBIH). TwHIbl
NepEeKpbIBAHMS aTOMHBIX opOuTanel, - u -cBa3u. OaquHapHasi, JBOITHAs U TPOHHAs CBA3b.
CrniocoObI pa3pbiBa CBA3EH B MOJIEKYJIaX OpraHnYecKux BemecTs. [loHsTre o cBo0ogHOM
paaukaie, Hykieoduie u 3nekTpodue.

Teopust ctpoeHnss opranmyeckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
MPEACTaBICHUS O CTPYKTYpE MOJIEKYJ. 3HAUE€HUE TEOPUHU CTPOCHHUS OPraHUYECKHUX
coenmuHeHnN. MonekymsipHble U CTpyKTypHbIE (Qopmynbl. CTpyKTypHBIE (HOPMYIIBI
Pa3IMYHBIX BUIOB: Pa3BEPHYTAasl, COKpallleHHAas1, CKEJIeTHAsI.

N3omepusi. Bunbl nzoMepuu: CTpyKTypHasi, IPOCTPAHCTBEHHAS.

DneKTpoHHBIE YPPEKTH B MOJIEKYIaX OPTaHHMYECKUX COCTUHEHUHN (MHIyKTUBHBINA
U Me30MepHbI 3G HEKTH).

[IpencraBinenne o  kiaccuukanuum  opraHuyeckux  BemiecTB.  [loHsTue
o ¢yHkImoHanpHOM rpynne. ['omonorus. ['omonoruueckue psanbl. CucremaTudeckas
HOMeHKaTypa opranudeckux coeaunennii (IUPAC) u TpuBHManbHbIe Ha3BaHUS
OT/ACJBHBIX NPEACTABUTEIEH.

OcoOeHHOCTH M KJacCU(pUKALMS OpPraHUYecKuX peakuuil. OKUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPraHUYECKOW XUMUMU.

OKCIepUMEHTANIbHbIE METOAbl HW3YYEHMs] BEHIECTB M HX MPEeBpalllcHUM:
O3HAKOMJICHHE C 00pa3laMHi OpraHMYeCKUX BEUIECTB M MaTepuajlaMUd Ha MX OCHOBE,
OIBITHl 1O TPEBPAIICHUIO OPraHWYECKHX BEIICCTB IPH HarpeBaHuu (IUTaBJICHUE,
o0yTJIMBaHKE U TOPEHUE), KOHCTPYUPOBAHUE MOJICIICH MOJICKYJI OPraHUICCKUX BEIIIESCTB.
YrieBozopoab!

Ankanel. ['omonormueckuii psj ankaHOB, oOmas ¢opmysia, HOMEHKIATypa
U U30Mepus. OJNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ aJKaHOB,
Sp°-ruOpUaN3ays ATOMHBIX OpOHTaneil yriepoma, o-cBsisb. (DH3MYECKHE CBOICTBA
AJIKAHOB.

XUMHUYECKHE CBOMCTBA AJIKAHOB. pEaKUWMH 3aMEUIECHUs, HW30MEpHU3aluH,
JETUIPUPOBAHMS, IIUKIIU3AIMH, TUPOIN3a, KPEKUHTa, TOPEHUS.

Haxosxnenue B npupojae. CriocoObl MOTyYeHUs U TPUMEHEHHUE aJIKaHOB.

[uknoankansl. OOmast ¢opmysa, HOMEHKiIatypa U uzoMepus. OCOOEHHOCTH
CTPOCHHS M XHMHYECKUX CBOWCTB MaJbIX (I[UKJIONPOIIAH, IUKIOOYyTaH) W OOBIYHBIX



(LIMKJIOTICHTAH, I[HMKIJIOTEKCAaH) IMKIoANKaHOB. CIIOCOOBI TIOMYYCHHS W TPUMCHEHUE
IHUKJIOAJIKAHOB.

Ankenbl. ['omomormueckwii psan ajakeHoB, oOmas Qopmyna, HOMEHKJIATypa.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKEHOB, sz-m6pnzu/13aum
aTOMHBIX opOuTaneil yriuepojaa, G- U 7n-CBI3U. CTPYKTypHass W Te€OMETpUYECcKas
(umc-Tpanc-) uzomepust. Pu3nyecKkre CBOMCTBA aKEHOB.

XHUMHUYECKHE CBOMCTBA. PEaKUMH NPUCOECAVUHEHUS, 3aMEIICHHUS B O-IIOJOKECHHE
MpyU JBOMHOW CBSI3M, TMOJUMEPHU3AMU W OKucieHus. IIpaBuino MapkoBHUKOBA.
KauecTBeHHbIE peaklui HA JTBOMHYIO CBSI3b.

CrocoObl MoTyYeHus ¥ MPUMEHEHUE aJIKEHOB.

Ankanauenbl. Krnaccudukanus ankaaueHoB (CONpsDKEHHBIC, HM30JUPOBAHHbBIC).
Oco0eHHOCTH JEKTPOHHOTO CTPOCHUSI U XMMUYECKUX CBOMCTB COMPSKEHHBIX JIUCHOB,
1,2- u 1/4-npucoenunenne. llomumepusainus conpsokeHHbIX JaueHOB. CrmocoObl
MOJYy4YE€HUS U MPUMEHEHUE AJIKaJUEHOB.

Ankunbl. ['oMonoruyeckuil psj ajlkuHOB, o0O0mmIas QopMynia, HOMEHKIATypa
U U30MEPHUS. OIJIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKUHOB,
Sp-rudpuan3aIus aTOMHBIX opOuTaNiel yriaepoaa. @u3nueckue cBOWCTBA aJTKUHOB.

XUMHUYECKHE CBOMCTBA: PEAKIIMU TPUCOEANHEHHUS], TUMEPU3ALUN U TPUMEPHU3ALINH,
okuCieHUs. KUCIIOTHBIE CBOWCTBA QJIKHMHOB, UMEIOIIMX KOHIIEBYKO TPOMHYIO CBS3b.
KauecTBeHHBIE peakiuu HA TPOWHYIO CBSI3b.

CriocoObI MoTyueHUs ¥ MPUMEHEHHUE aJIKHHOB.

ApomaTtuueckue yriieBoaoposl (apeHsl). ['oMoornyeckuii psii apeHoB, oOIas
dbopmysia, HOMEHKJIATypa U U30MEpHUs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJIbI OeH30J1a. DU3ndeckre CBOMCTBA apEeHOB.

XUMHUYECKHE CBOMCTBa O€H307a W €ro TOMOJIOTOB. peaKIuu 3aMEIICHHS
B OCH30JIbHOM KOJIbIIE M YTJEBOJOPOJHOM paJUKajle, PEaKIUuu MNPUCOCIUHECHMUS,
OKHCIIieHHe ToMmoJioroB Oen3ona. llpencraBinenune o0 OpHEHTUPYIOUIEM JEHCTBUU
3aMecTuTeNne B OCH30JbHOM KOJbIE Ha TMpPUMEpPE aJKUIbHBIX PaJAUKaJIOB,
KapOOKCUJIbHOM, TUIPOKCUIBHON, aMUHO- U HUTPOTPYIIIbI, aTOMOB raJIOT€HOB.

Oco0eHHOCTH XMMUUYECKUX CBOUCTB cTupoa. [lonmumepusanus ctupoda.

CriocoObl TONTy4eHUs ¥ TPUMEHEHUE apOMAaTUUECKHUX YTIEBOAOPOIOB.

[Tpuponueiii ra3. IlomytHeie HedTsHBIE Ta3bl. HedTh M ee mpomCXOXACHHE.
KameHnHbI# yroyib ¥ MPOAYKTHI €T0 MepepadoTKH.

CnocoObl  mepepabOTKM  HeTH:  MEpPEeroHka, KpPEeKUHT  (TCPMHUYCCKUH,
KaTaIUTHYCCKUi), puGOpMHUHT, mHponau3. IIpoaykTel mepepaboTku HedTH, HX
MIPUMEHEHHE B IPOMBIIIJICHHOCTH U B OBITY.

['eneTnueckas CBsI3b MEXIY Pa3IMUHBIMU KJIACCAMH YIJIEBOAOPOIOB.

DJIEKTPOHHOE  CTPOEHHUE TaJOrEHIPOU3BOJHBIX  YIJIEBOAOPOAOB.  Peakumu
3aMEILEeHUS raJoTeHa Ha TUAPOKCOrpyIIny. J[eicTBre Ha raJlOreHIPOU3BOJIHBIE BOJHOTO
Y CIHPTOBOTO pPacTBOpa MLIETOYU. B3anMoJelcTBHE IUTrajJOreHajJKaHOB C MarHueMm
U 1IUHKOM. Vcrnosib30BaHUE TajlOTeHIPOU3BOAHBIX YTIEBOJOPOJOB B OBITY, TEXHUKE
51 npu CUHTE3E OPraHu4eCKUX BEILIECTB.



DKCIEepUMEHTANIbHbIE METO/bl U3YUYEHHUS BEIECTB U UX MPEBPALICHUN: U3yUCHUE
(GU3MYECKUX CBOWCTB YIIIEBOAOPOJOB (pacTBOPHMOCTH), KAYeCTBEHHBIX peaKIUi
YIJIEBOJIOPOJIOB Pa3IMYHbBIX KiaccoB (oOecrBeyrBaHHUEC OPOMHON WM WOJHOW BOJIBI,
pacTBOpa mepMaHraHaTa Kajus, B3auMOJEHCTBHE alleTUIeHAa C aMMHAYHbIM PacCTBOPOM
okcuna cepedpa(l)), kauecTBeHHOE OOHAPYKEHUE YTIIepo/ia U BOJIOPO/Ia B OpraHUIECKIX
BEILIECTBAX, IIOJIyYEHHE OTUJIEHA MW M3YYEHUE €ro CBOMCTB, O3HAKOMJIEHUE
¢ xomekuusiMu «HedTb» u «Yronb», ¢ obpa3naMu IuiacTMacc, KaydyyKoB U PE3UHBI,
MOJICTUPOBAHUE MOJICKYJT YIJIEBOAOPOJAOB U TAIOTCHIIPOU3BOIHBIX YIIIEBOJOPOIOB.
Kncnopo,aco,aep;xamue OpraHu4eCKHue COeANHEHUA

[MpenenbHble omHOATOMHBIE CUPTHl. CTpoeHne MoJiekys (Ha mpumepe MeTaHoja
U dTaHona). [omosoruueckwii psja, oOmas ¢opmysaa, HW30MepHs, HOMEHKJIATypa
n iaccubukanusa. Dusnyeckue CBOWCTBA NPEACIbHBIX OJHOATOMHBIX CIIHUPTOB.
Bonopoanbie CBsSI3U MEX1Yy MOJIEKYJIaMU CIIUPTOB.

XUMHUYECKHE CBOMCTBA: pEaKIMu 3aMEIleHMs, JIeTUApaTalud, OKHUCICHHUS,
B3aMMOJICHCTBUE C OPraHUYECKMMHU W HEOPraHMYeCKHMMHU Kuciotamu. KauecTBeHHas
peakiusi Ha OJIHOATOMHBIE CHUPTHI. JlelicTBME 3TaHOJIa WU METaHOJa Ha OpraHu3M
yenoBeka. CriocoObl MOTy4YeHUs M MPUMEHEHHE OJJHOATOMHBIX CITUPTOB.

[Ipocteie a¢upsl, HOMeHKIaTypa u u3zoMepusi. OcoOeHHOCTH (HU3MUECKUX
Y XUMHYECKUX CBOWCTB.

MHOroaroMHbl€ CIUPTHI — ATHJICHIJIUKOJb U TNIHLEpUH. PU3HYECKUE U XUMUYECKUE
CBOMCTBA: peakiuu 3aMeleHus, B3aMMO/ICHCTBUE c OpraHUYeCKUMU
U HEOPraHMYECKMMH KHUCIOTaMU, KA4ECTBEHHAs pPeakius Ha MHOTOAaTOMHBIE CIUPTHI.
JlelicTBre Ha opranu3M yenoBeka. CrocoObl MOTyYeHUs U IPUMEHEHHE MHOT'0aTOMHBIX
CIIUPTOB.

®enout. CTpoeHre MOJIEKYIIbl, B3aUMHOE BIUSHUE TUIPOKCOTPYIIBI U OEH301bHOTO
anpa. dusznyeckue cBoicTBa ¢deHona. OCOOEHHOCTH XMMHYECKUX CBOMCTB (peHoia.
KauectBennbie peakiuu Ha ¢enon. TokcuyHocTh (eHosa. CrocoObl MOTy4YeHUs
U ipuMeHenue ¢penomna. enondopmanbaeruHas cMoJa.

KapOoHuiabHbIE COETUHEHUS — albJACTUIIBl M KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWIBHON rpynnbl. ['omosorudeckue pslbl albJETUIOB W KETOHOB, o0OIIas
dbopmyna, u3oMepus U HOMEHKIATypa. Ou3nuecKre CBOMCTBA allbJIETHIOB U KETOHOB.

XUMHUYECKHE CBOMCTBAa aibJIETUJOB M KETOHOB. PEAKUUH TMPUCOCTUHECHUS.
Oxucnenue anbAeruoB, KAUYECTBEHHBIE PEaKIMKU Ha anbieruibl. CrocoObl MOTyUdeHuUs
Y IPUMEHEHHE aNbJAECTHIOB U KETOHOB.

OnHOOCHOBHBIE TIpejieibHbIE KapOOHOBBIE KHUCIOThL. (OCOOCHHOCTH CTPOCHUS
MOJIEKY KapOOHOBBIX KHUCIOT. M3omepus u HOMeHKkiatypa. dusmdeckue CBOWUCTBA
OJTHOOCHOBHBIX TMpeJeiIbHbIX KapOOHOBBIX KHCJIOT. BOJIOpOaHBIE CBSI3HM MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCIIOT.

XVWMHYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peakuus 3TepuUKauu, peaKklnu
C Y4acTHUEM YTJIEBOJAOPOJHOTO pajuKara.

OcobennocTtu CBOWCTB MypaBbUHOU KHUCJIOTBI.



[TonsiTHe 0 MPOU3BOIHBIX KAPOOHOBBIX KUCIOT — CI0XKHBIX 3pUpax.

Muoroo6pazue KapOOHOBBIX KHCIOT. (OCOOEHHOCTH CBOWCTB HEMpeaeIbHBIX
¥ apOMATHYECKUX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX KUCIIOT, TUAPOKCUKAPOOHOBBIX
kucioT. [IpeacraBurenu BoICHIMX KapOOHOBBIX KUCJIOT: CTE€APUHOBAs, AJIbMUTHHOBAS,
oJienHOBasi KUCIOTHL. CrIOCcOObI MOJIyYeHHs M PUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxneie d3¢upsl. [omosoruueckuii psg, obmas ¢dopmyna, HU30OMEpHs
U HOMEHKJaTypa. PuU3MYeCKHE U XUMHUYECKHE CBOWCTBA. THUIPOJIA3 B KHUCIOU
Y LETIOYHOM cpeie.

Kuper. Ctpoenue, ¢u3ndyeckne W XHMHYECKUE CBONCTBA KUPOB. THUIPOIIU3
B KUCJION U menouHoi cpene. OCOOCHHOCTH CBOMCTB KUPOB, COACPKAIIUX OCTATKU
HETpeeIbHBIX KUPHBIX KUCTOT. JKuphl B mpupoe.

MpbLT4 KaK COJTH BBICIITUX KapOOHOBBIX KHCIIOT, X MOIOIIIEE JICHCTBUE.

OOmiast xapakrtepucTuka yrieBojoB. Kiaccudukarus yrieBogoB (MOHO-, -
Y TIOJICAXaPHU/IBI).

Monocaxapunpl: 110K03a, (pykTo3a. Du3nUecKUe CBONCTBA M HAXO0XKJICHHE
B nnpupoje. GorocuHTes.

XUMHYECKHE CBOMCTBA TIFOKO3bI: PEAKIIMHU C YYaCTUEM CIIUPTOBBIX U AJIbACTUIHON
TPy, CIUPTOBOE M MOJOYHOKHCIIOE OposkeHue. [IpuMeHeHne riroko3bl, ee 3HauYeHue
B KU3HEAEATEIbHOCTU OpPraHu3Ma.

Jucaxapupl: caxaposa, MaibTo3a. BoccTaHaBIMBarOIINEe 1 HEBOCCTAHABIMBAIOIINE
nucaxapunbl. ['uaponus nucaxapuaoB. Haxoxaenue B npupojie U NpUMEHEHHE.

[Tonucaxapunapl: Kpaxmay, TJIMKOT€H M Leiuttono3a. CTpoeHHe MaKpOMOJEKYJI
Kpaxmaja, IJIMKOT€Ha U UEeJUII0I03bl. PU3nUecKue CBOMCTBA Kpaxmaja U LEJUTI0I03bI.
XUMHUYECKHE CBOWMCTBA Kpaxmaia: THAPOJNU3, KAYECTBEHHAs pEAKIUS C HOIOM.
XUMHUYECKHE CBOMCTBA WEJUTIONO3bI: THAPOJIU3, IMOJIydYeHHEe S(PUPOB IEILTIOIO3bI.
[ToHsTHE 00 UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN IIIEJIK).

OKCIEpUMEHTAIIbHBIE METOJbl H3YYEHMs] BEHIECTB M HX MPEeBpalleHUM:
PacTBOPUMOCTH Pa3JIMYHBIX CHOUPTOB B BOJIC, B3aUMOJICUCTBUE ATAHOJIA C HATPHUEM,
OKHCJICHUE HTUJIOBOTO CHOUPTA B QJIBACTHJ HA PACKaJIECHHOW MEIHOM IPOBOJIOKE,
OKHCIICHUE OSTHJIOBOTO CHHUpPTa JAWXPOMATOM Kayinsg (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMAaTEPHUAIOB), Ka4eCTBCHHBIC pEaKIMH Ha albJAeTuAbl (C  THAPOKCHUIOM
muammuHcepeopa(l) u ruapokcuaom menu(ll)), peakumst rimmepuHa ¢ THIAPOKCHIOM
meau(ll), Xumudeckue CBOICTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aHMOJEHCTBUE
pactBopa mmoko3bl ¢ ruapokcuaom menu(ll), B3ammoneiicTBue Kpaxmaia ¢ HOIOM,
pelieHrue IKCIEePUMEHTANBHBIX 3a/1au 1Mo TeMaMm «CrupTel U ¢GeHons», «KapboHoBbie
KUCJIOTHI. CII0KHBIE d(DUPBI».

A30Tcoaep>l<a11u/1e OpraHu4eCcKue CoeAMHEHUA

AMHHBI — OpraHu4eckue MpOou3BOJAHbIe ammuaka. Kiaccudukanus aMHHOB!
anudaTUyecKue U apoMaTHYEeCKUEe; NMEepPBUYHBIC, BTOPUYHBIE U TpeTuuHbie. CTpoeHue
MoOJIeKyd, oOmas ¢opmyna, H30Mepus, HOMEHKJIaTypa U (U3UYECKHUE CBOMCTBA.
XUMHUYECKHE CBOMCTBA anu(aTUYecKuX aMUHOB: OCHOBHBIE CBOMCTBA, aAJIKWIMPOBAHUE,
B3aHMOJICICTBUE MEPBUYHBIX AMUHOB C a30THUCTOW KHUCIOTOM. CONM QIKAIIAMMOHHUSL.



AHUIUH — TPEICTAaBUTENb aMWHOB apoMaThdeckoro psiiga. CTpoeHWE aHWIIWHA.
B3auMHoe BimsiHWE TPy aTOMOB B MoJieKyje aHminHa. OCOOCHHOCTH XUMHUYECKUX
CBOWCTB aHWINHA. KauecTBEeHHbIE peaKky Ha aHWJIUH.

CnocoObl MoTy4eHus: U IpUMEHeHre anupaTnyeckux aMuHoB. [lonyyeHue aHunmHa
13 HUTPOOEH301a.

Amunokucnotrel. Homenknatypa u wuzomepus. OTnenbHble NpEACTaBUTENH
0l-aMUHOKHCJIOT: TJIMIMH, anaHuH. dusnyeckue cBOMCTBA aMUHOKHUCIOT. XUMUYECKUE
CBOMCTBA AaMHMHOKHCIOT KaK aM(OTEpPHBIX OPraHUYECKHX COCAMHCHUH, peakius
MOJIMKOHJICHCAIIMH, OO0pa3oBaHWE TMICNTHIHON CBs3W. buoilormueckoe 3Ha4YCHUE
aMUHOKHUCIIOT. CHHTE3 ¥ THIPOJIU3 MENTHIOB.

benku xak mpupoHbIe MoJIMMephl. [lepBruHasi, BTopudHas U TPETUYHASI CTPYKTypa
O0enkoB. XWUMHUYECKHE CBOWCTBA OCIKOB: THUIAPOJIW3, JCHATypamus, KadyeCTBCHHBIC
peaxkiuu Ha OeJIKH.

OKCHepUMEHTAILHBIE METOABl HM3yYCHUS BEMIECTB W WX TPEBPANICHUI:
pacTBOpeHHe OETKOB B BOJIE, ICHATYpaIrs OSIKOB NMPU HATPEBAHUH, IIBETHBIC PEAKITUU
Ha O€NKH, pelIeHre OHKCIePUMEHTATBHBIX 3a7ad IO TeMmaM «A30TcolepiKalinue
OpraHnydecKkue coequHeHus» u «Pacmo3HaBaHne OPraHUYECKUX COSTUHEHUN.
BbICOKOMOJIEKYISIpHbIE COeJUHEeHUS

OCHOBHBIC TIOHSITUSI XHMHH BBICOKOMOJIEKYJIAPHBIX COEIMHEHHUI. MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENEHb MOJUMEPU3ALINU, CPEITHSS MOJIEKYJIApHas Macca.
OCHOBHBIC METOJIbI CHHTE3a BBICOKOMOJICKYJISPHBIX COCIMHCHHHA — TOJUMEPHU3AIIMS
Y TIOJIMKOHICHCAITHS.

[MonmumepHbie  MmaTepuaibl.  [lmacTmacchl  (MOJUATHIICH,  MOJIMIIPOIMIICH,
TTOJINBHHIJTXJIO DU, TIOJIUCTUPOT, MOJIMMETHIIMETAKPHJIAT, MOJTMKApPOOHATHI,
noJudTHIeHTepedTanar). Y THIU3aIus 1 nepepadoTKa IiacTHKa.

DnacToMephbl. HATypaJbHBI KaydyK, CHHTCTHUYECKHE Kaydyku (OyTaJIneHOBBIH,
XJIOPOTIPEHOBBIN, U30MPEHOBHIN). Pe3nna.

BosiokHa: HarypanbHbIe (XJIOMOK, INEPCTh, IIEIK), HMCKYCCTBEHHBIC (BHCKO3a,
arieTaTHOE BOJIOKHO), CHHTETHUYECKHE (KAaIlpOH | JIABCaH).

OKCHepUMEHTANbHBIE METOAbl M3yYEHHS BEHIECTB U WX TPEBpaAlICHUN:
O3HaKOMJIEHHE C oOpasllaMu TPHUPOAHBIX W HCKYCCTBEHHBIX BOJOKOH, IUIaCTMAacC,
Kay4dyKOB, pEIlIeHHEe dKCIEPUMEHTAIBHBIX 3a/1au 1o TeMe «Pacmo3HaBanue miactmacc
U BOJIOKOH.

PacueTHble 3amaum.

HaxoxaeHue MoJICKyIIpHON (OpMYIIbl OPraHHYECKOTO COSTUHEHUS 110 MAaCCOBBIM
JIOJIIM 3JICMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXKJICHHE MOJICKYJIIPHON (BopMyIIbl
OPraHUYECKOr0 COeIUHEHUs 0 Macce (00beMy) MPOIYKTOB CrOPaHHMs, IO KOJUYECTBY
BemiecTBa (Macce, 00bEMy) TMPOJYKTOB pEaKIMHW W/WIA HCXOIHBIX BEIICCTB,
YCTAaHOBJICHUE CTPYKTYpHOH (OPMYJIBI OPTaHMYECKOTO BEIIeCTBA HAa OCHOBE €T0
XUMHYECKUX CBOMCTB WM CIIOCOOOB TOMYYEHHsI, OTPEICICHHIE JOIU BBIX0/1a MPOIYKTA
peaxknuu oT TEOPETUICCKU BO3MOYKHOTO.



Me)KHpe,Z[MeTHbIe CBA3U

Peanuzamuss MeXNpeIMETHBIX CBS3€M IPH W3YyYCHUM OPraHUYECKOM XHUMUH
B 10 kyacce ocymiecTBIsIeTCS Yepe3 MCIOIb30BaHNE KaK OOIINX €CTeCTBEHHO-HAYIHBIX
MOHSATUM, TaK U MOHSITUMN, MPUHITHIX B OTAEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO
LMKIIA.

OOmue ecTeCTBEHHO-HAYYHBIE TOHSTHS. SBJIEHWE, HAy4YHBIH (akT, TUIOTE3a,
Teopus, 3aKOH, aHalIM3, CHUHTE3, Kiaccuukanus, HabOIOIeHHe, W3MEpEeHue,
AKCTIEPUMEHT, MOJICJIb, MOJICTUPOBAHUE.

dusnka: MaTepusi, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIa, YHEPTETUUCCKUMA
YpOBEHb, BEIIECTBO, TEJIO, O0BEM, arperaTHOe COCTOSHHME BEIIECTBA, (PU3MUECKUE
BEJIMYMHBI, €IUHULIBI U3BMEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buonorusi:  kneTka, OpraHusM, DJKocHCTeMma, Ouocdepa, MeTabOIU3M,
HACJIEJICTBEHHOCTh, AaBTOTPO(MHBIM U reTepoTpodHBIM TUN TUTaHUS, OpoKeHue,
dboToCUHTE3, NbIXaHUE, OCJIKHU, YTIAEBObI, )KUPbI, HYKJICUHOBBIE KUCIOThI, )EPMEHTHI.

['eorpadusi: noae3Hbie UCKOMaeMbl€, TOTUIUBO.

TexHoOrus: MUIIEBbIE MPOAYKTHI, OCHOBBI PAIIMOHAIBHOTO MHUTAHUS, MOIOIIHE
CpeICTBa, MaTepUalibl U3 UCKYCCTBEHHBIX U CUHTETHUYECKUX BOJIOKOH.

OBLIAA N HEOPTAHUYECKAA XUMHUA
TEOPETI/IHECKHE OCHOBBI XUMHHA

Atom. CocTaB aTOMHBIX A/1€p. XUMHUUECKUM d1eMeHT. M30TOMBI.

CtpoeHue 3JIEKTPOHHBIX 000JOYEK aTOMOB, KBAHTOBBIC UMCIIA. DHEPTETHUYECKHUE
YPOBHHM U TOAYPOBHU. ATOMHBIE opOouTanu. Kiaccupukanus XUMUYECKUX AJIEMEHTOB
(s-, p-, d-, f-amemenTtsl). PacmpeseneHue 3JEKTPOHOB IO ATOMHBIM OpPOMTAJISM.
DneKTpoHHbIE KOH(UTrypaluu aTOMOB 3JIEMEHTOB MEPBOr0 — YETBEPTOTO MEPUOAO0B
B OCHOBHOM U BO30Y’KJICHHOM COCTOSIHUM, SJIEKTPOHHbIE KOH(PUTYpallMi HOHOB.

DIIEKTPOOTPHULIATETLHOCTD.

[Teppoanueckuit 3akoH u llepuonmyeckas cucTeMa XHUMHUYECKUX 3SJIEMEHTOB
JAN. MenneneeBa. CBs3p NEPUOANYECKOrO 3akoHa M Ileproanueckor CHCTEMBI
XUMHUYECKUX JIEMEHTOB C COBPEMEHHOM TE€OpHeM CTPOEHUsI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMHYECKHX JIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX U CIOKHBIX
BEIIECTB IO TIpynnaM ¢ MepuojaM. 3HAuYCHUE TEPUOJUUYECKOro  3aKOHa
JI.1. Menpeneena.

Xumuyeckass CBI3b. BuIpl XWMHYECKOM CBS3HM. KOBaJCHTHas, WOHHAa4,
MeTajuTndeckasi. MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOM CBSI3M: OOMEHHBIN U JIOHOPHO-
aKIENTOPHBIN. DHEeprus U 1irHa cBsi3U. [[oJIsIpHOCT, HATPABJIEHHOCTh M HACKIIIIAEMOCTh
KOBaJIEHTHOW cBsi3u. KparHeie cBsA3u. BogopoaHas cBsI3b. MeXMOJIEKYISIPHBIE
B3aMMOJCHCTBUS.

BaneHTHOCTh M BaJICHTHBIE BO3MOYKHOCTH aTOMOB. CBSI3b AJIEKTPOHHOU CTPYKTYPHI
MOJIEKYJI C WX TEOMETPHYCCKHM CTpocHHeM (Ha TpUMEpe COCIUHCHHM 3JIEMEHTOB
BTOPOTO nepuosa).



IIpencraBneHre O KOMIUIEKCHBIX cOeIMHEHHSX. (COCTaB KOMIUJIEKCHOIO HWOHA!
KOMILIEKCOOOpa3oBaTeib, JIMTaHbl. 3HAYEHUE KOMIUIEKCHBIX coenuHeHui. [lonsarue
0 KOOPJIUHAIIMOHHOW XUMHH.

BenecTa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUS. THUIIbI KPUCTAIINYECKUX
penreTok (CTPYKTYp) M CBOKWCTBA BEIIIECTB.

[Tonsitue o mucnepcHbix cucteMax. Mcrunabie pactBopbl. CiocoObl BBIPaKEHUS
KOHIIEHTpAllUM pPacTBOPOB. MAacCOBas JOJIsI BEIIECTBA B PAcTBOpPE, MOJISIpHAs
KOHIIEHTpanusi. HachlllleHHble M HEHACBINIEHHbIE PAacTBOPbI, PAaCTBOPUMOCT.
Kpucramioruapartsi.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. TpUBHUAIIbHbBIC
Ha3BaHUA OTJICJIbHBIX MPEICTABUTENEH HEOPTaHUUYECKUX BEIIECTB.

Knaccudukanus XuMuyeckux peakiifil B HEOpraHM4eCKO U OPraHnueCcKOu XUMHUH.
3aKOH COXpPAHEHHUsSI MacCChl BEIIECTB; 3aKOH COXPAaHEHUS WU NPEBPALLCHUS SHEPTrUU
Ipu  XUMHUYECKUX  peakiusx. TemnoBble 3PDEKTHl  XUMUYECKHX  pPEaKIu.
TepMoOxuMHUECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOW PEaKIMH, €€ 3aBUCUMOCTh OT PAa3IHYHBIX (PaKTOPOB.
['omoreHHbIe U TeTEPOreHHbIe peakiuu. Katanus u katanu3aTtopsl.

OOpatuMble ¥ HeoOpaTUMBbIE peakiuu. XUMU4Yeckoe paBHoBecue. daxTopsl,
BIIMSIIOIIME HA IIOJIOKEHUE XMMHUUYECKOIO PABHOBECHs. TEMIIEPATYpa, JaBICHUE
Y KOHIICHTPAIMU BEIIECTB, y4acTBYromMX B peakuud. [Ipuauun Jle [Hlarense.

DnektponuTudeckas auccornyanus. CuibHbIE U ciia0ble 3JeKTpoiauThl. CTeneHb
muccoumanuu. Cpena BOJHBIX pPAacTBOPOB: KHUCIOTHAs, HEUTpaibHas, UIEIOYHAs.
Bonopoausiii nokazatens (PH) pactBopa. I'maponus coseit. Peakiinu HOHHOTO 0OMEHa.

OKuCIUTENIbHO-BOCCTAHOBUTEIIbHBIE peakiuu. CTteneHb OKuciIeHUsl. OKUCIUTENb
Y BOCCTAHOBUTENb. [Iporiecchl OKUCIEHUSI 1 BOCCTAHOBJICHUA. BaxkHEHIINE OKUCIUTENN
Y BOCCTAHOBUTENU. MeTO1 37IEKTPOHHOTO Oasianca. DIEeKTPOJIU3 paCTBOPOB U PACIIIaBOB
BEIIIECTB.

DKCIEPUMEHTAIBHBIE METOJbI H3YUYEHHUSI BEIIECTB U UX IPEBPALLECHUN: Pa3I10KEHUE
MEPOKCUAA BOJOPOJA B MPUCYTCTBUM KATaIU3aTOpPA, MOJEIH KPUCTALIHYECKUX
pEIIeTOK, TPOBEICHUE DPEaKIMii MOHHOTO0 OOMEHa, OMpeIelCHUE CpPeabl PacTBOPOB
C TMOMOUIbI0 MHIAUKATOPOB, M3YUYCHHUE BIMSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTH
XUMHAYECKOU PEAKLINU U MTOJ0KEHNE XUMUYECKOI'O PABHOBECHSL.

Heopranmyeckas xumusa

[lonoxxenne HemeraiuioB B lleproandeckoil cucremMe XUMHYECKUX 3JIEMEHTOB
.. MenneneeBa U OCOOCHHOCTH CTPOCHHS UX aroMoB. dusznueckue CBOWCTBA
HEMETA/UIOB. AJUIOTpONHUs HeMmeTaioB (Ha mpuMepe KHCIopoaa, cephl, ¢ochopa
U yIiiepoja).

Bonopon. TIlomydyenue, @Qusnueckue W XUMHUUYECKHE CBOMCTBA. pPEAKIUU
C METaJJIaMU ¥ HEMETAJJIAMU, BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ HUAPUIBI.

["asnorensl. HaxoxaeHue B mOpupoAe, CHOCOObl MONydeHUs, (U3UYECKUE
U XUMHYECKHE CBOMCTBA. ['alloreHOBOAOPOJAbI. BakHeiIre KuCIOpOoaCcoIepKaliue



COCIMHEHUsI TalloreHoB. JlabopaTopHble M MPOMBIIUICHHBIE CHOCOOBI TOJYyYEHUS
rajoreHoB. [I[puMeHeHne TaIOreHOB U UX COEIUHEHU.

Kucnopon, o3o0H. JlabopaTopHble W MPOMBINUICHHbIE CIIOCOOBI MOJYYEHUs
kuciopoaa. dusnyeckrue U1 XUMUYECKHE CBOICTBA U NMPUMEHEHUE KHUCIOPOJa U O30HA.
OKCHUJIBI ¥ IEPOKCHUJIBI.

Cepa. Haxoxxnenue B mpupoje, crnocoObl moigyueHus, Gu3nueckue U XuMUYeCKue
coiictBa. CepoBogopon, cyiabduasl. Oxcun cepsi(lV), okcun cepoi(VI). Cepuucras
U cepHas KUCIOTHI U uX coiau. OCOOEHHOCTH CBOMCTB CEpHOM KUCIOTHI. [IpuMenenue
CEpBI U €€ COCTMHCHUM.

AzoT1. Haxoxaenue B mpupojie, CrocoOsl moiayueHust, Pu3nueckue u XUMUYECKHE
cBOMCTBa. AMMUAK, HUTPUIbl. OKCUIBI a30Ta. A30THCTasl U a30THAsI KUCIOTHI U UX COJIH.
Oco0eHHOCTH CBOMCTB a30THOW KHUCIOTHL. [IpuMeHeHHe a3oTa W €ro COEIUHEHUM.
A3zoTHbIE YI00peHus.

®dochop. Haxoxaenue B TmpupoAe, CHOCOOBI TMOMyYeHHs, (UINUECKHE
1 xuMmu4deckue cpoiictBa. Pochuan u hochun. Oxcuasl hocdopa, dochopHas KucIoTa
u ee conu. [Ipumenenne Gocdopa u ero coennuennii. ocpopHbie yaI00OpEHUS.

VYrinepon, HaXOoXACHHE B MpUpoje. AJUIOTpomHbIE Moaudukanuu. Du3ndecKue
U XMMHYECKHE CBOWCTBA TPOCTHIX BEIIECTB, OOpa3oBaHHBIX yriaepoioM. Okcun
yriepona(ll), oxkcun yriaepoma(lV), yrombHass KuciaoTa M €€ COJMH. AKTHBHPOBAHHBIN
yrouib. [I[puMeHeHne MpoCThIX BEIIECTB, 00Pa30BaHHBIX YIIIEPOAOM, U €r0 COCAMHEHHM.

Kpemnauiti. Haxoxaenue B Tmpupojie, CIOCOObI MOMy4YeHHS, (PU3HUECKUC
u xumudeckue cpoiictBa. Okcua kpemuus(lV), KpeMHHEBas KHCIIOTa, CHIIMKATHI.
[Ipumenenune KkpeMHus U ero coequHeHnil. CTeKII0, ero nojay4yeHue, BUIbl CTEKIIA.

[Tonoxxenue wmeramioB B Ilepuoguyeckoil cucTeME XUMUUYECKUX DSJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS ANEKTPOHHBIX 000JI0UYEK ATOMOB METAJIJIOB.

OOmue ¢usnueckue cBoiicTBa MeTasioB. llpuMeHeHHe MeTamioB B OBITY
u TexHuke. CriiaBbl METaJJIOB.

DNEeKTPOXUMUYECKUN PsJl HanpspDKeHUM metamuioB. OO0mMe crnocoObl MOJydYeHUs
METAJUJIOB. THUJIPOMETAILUIYPIUs, MHUPOMETAITYprus, sjiekrpomeramtyprus. llonstue
0 KOoppo3u# MeTauioB. CroCOOBI 3aIUTH OT KOPPO3HH.

O6mas xapaktepuctuka wetamwioB |A-rpynner  [lepuonnyueckoir  CHUCTEMBI
XUMUYECKUX dJIeMeHTOB. Hatpuii m kamuii: momydeHue, GU3NUECKUEe M XUMHUYECKHE
CBOMCTBA, MPUMEHEHUE MTPOCTHIX BEIIECTB U UX COCIMHEHUM.

O6mas xapakrepuctuka wMetamiaoB |IA-rpynmer  [lepuogndeckold  CHUCTEMBI
XUMHUYECKUX AJIEMEHTOB. Maruuii U KaJblUi: TTOTyuyeHue, PU3niecKue U XUMUIECKUe
CBOMCTBa, NPUMEHEHHE NPOCTHIX BEIIECTB U HX coeauHeHU. JKeCcTKOCTb BOJbBI
U CIIOCOOBI €€ YCTPaHEHHUS.

ANOMUHUNA. TIONydyeHue, (U3UYEeCKMe M XUMHUYECKHUE CBONCTBA, MPUMEHEHUE
MPOCTOrO BEHIECTBA U €ro coeAuHeHunil. AMdoTepHble CBOMCTBA OKCUAA U TUIAPOKCUA
AIFOMUHUS, TUAPOKCOKOMITIIEKCHI ATIOMUHUS.



OOmasi ~ XapakTepuCTHKa  METaLIOB  NoOouHbIXx  moarpymm  (B-rpymm)
[Teproanueckoi CUCTEMBI XUMUYECKUX JJIIEMEHTOB.

duznyeckue M XUMHUYECKHE CBOMCTBA XpomMa M €ro coeauHeHui. OKCHIbI
u ruapokcuabl  xpoma(ll), xpoma(lll) w xpoma(VI). Xpomarel w AUXpOMATHI,
UX OKUCIUTENbHBIE CBOMCTBA. [loydeHne u mpuMeHeHne Xxpoma.

PU3UUEeCKUEe U XMMUYECKHE CBOMCTBA MapraHila U €ro CoequHeHuil. Baxxnenmme
coequnennss  Mapranna(ll), wmapranna(lV), wmapranma(VIl) wu  wmapranma(VII).
ITepmaHraHat Kanusi, €ro OKUCIUTEIIbHbIE CBOWCTBA.

Ou3nYecKkue M XUMHUUYECKHE CBOMCTBA Xeje3a M ero coeauHeHur. OKCHUIBbI,
rugpokcuasl 1 conu okenesa(ll) u xemesa(lll). Ilomyuenue w mpHMEHEHHE jKele3a
Y €r0 CIUIaBOB.

dusnueckue U XUMHYECKHME CBOWCTBA MeOu M €€ coenuHeHui. l[lomyudenue
Y IPUMEHEHHUE MEJIU U €€ COCIMHECHUM.

[uuk: monyuyeHue, puanyeckue U XUMUYECKHE CBOICTBA. AM(OTEpPHBIE CBOICTBA
OKCHJIa U TUJIPOKCUJIA IIUHKA, THIPOKCOKOMIUIEKCH IMHKA. [[pMeHeHrne [IUHKa U €ro
COEMHEHUM.

DKCIepUMEHTAJIbHbIE METO/bl U3YUEHUsI BEIIECTB U UX MPEBPALICHUIN U3YUEHUE
o0pa3lioB HEMETAIOB, TOpeHHe cephl, Qocdopa, kKeme3a, MarHus B KHUCIOPOJE,
M3yYEHHE KOoJuleKuuu «MeTramisl W CIUIaBbI», B3aUMOJECHCTBHE  IIEJIOYHBIX
U IIEJIOYHO3EMENbHBIX  METaUIOB ¢  BOJOW  (BO3MOXHO  HCIIOJIb30BaHUE
BHICOMATEPHUAJIOB), B3aUMOICHCTBUE IMHKA U JKeJle3a C paCTBOPaMH KHCIIOT U IIEeI0YeH,
KaueCTBEHHBIE pEaKIlMM Ha HEOPraHWYECKHWE AaHWOHBI, KATUOH BOJOPOAA W KAaTHOHBI
METAJVIOB, B3aUMOJICUCTBUE THAPOKCUIIOB AIOMHHHUSA U IIUHKA C PAaCTBOPAMH KHCJIOT
U IEJIOYEH, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a/a4d no teMam «l anmorens», «Cepa u ee
coeuHeHus», «A30T U pocop u ux coenuHeHus», «MeTamuibl TJIABHBIX MOATPYII»,
«MeTasnbl MOOOYHBIX MOATPYIIID».

XUMUS U )KU3Hb

Ponp xumuu B o0ecrieueHu yCTOMYMBOIO PA3BUTHUS YETIOBEUECTBA.

[IoHATHE O HAYYHBIX METOAAX O3HAHUSA U METOJOJIOTUA HAYYHOTO UCCIIEIOBaHMUS.

Hay4Hble mpUHIIMIIBI OPraHU3alU XUMUYECKOTO POU3BOACTBA. [[poMBbIIIeHHbIE

CIOCcOOBI TIOMYYCHHS BaKHEWITMX BemecTB (Ha MpUMepe MPOW3BOJICTBA aMMHAKa,
CepHOW KHCJOTBHI, MeTaHoyia). [IpoMbIUIEHHBIE CIOCOOBI TIOMYYCHHS METaJLIOB
Y CIUIaBOB. XMMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbl U €ro IMOCIeACTBUA. Poib
XUMHUHU B 00€CTICUCHUH YHEPTreTUUECKON 0€301MacHOCTH.

XuMus ¥ 310pOBbe UesioBeka. JIekapcTBeHHbIe cpencTBa. [IpaBuia ucnonb30BaHus
JIEKapCTBEHHBIX MpenapaToB. Poib XMMUM B pa3BUTUN MEIUIIMHBI.

XUMHUS TUIIMA: OCHOBHBIE KOMIIOHEHTHI, TMHIIEBbIe J100aBku. Ponb Xumuu
B 00€CIeYeHNH MUILEBOM 0€30MaCHOCTH.

KocmeTtnueckue wu  mapdromepnble cpeiactBa. beitoBas  xumusa.  [Ipasuna
0€30MacHOr0 UCMOJb30BAHUS MPEMAPATOB OBITOBOM XMMUU B MIOBCEAHEBHON KU3HHU.

XUMUS B CTPOUTEIHLCTBE: BAXKHEUIITNE CTPOUTEIIbHBIC MaTepraibl (IIEMEHT, OCTOH).



Xumus B CEIbCKOM X03s1icTBe. OpraHndeckrue 1 MUHEpaIbHble YA0OpEHUS.
CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTEPUAIIbI, KPACKH, CTEKJIO, KEpaMHKA.
PacuetHble 3agaun.

Pacuerbl: Macchl BemiecTBa WM OObeMa Ta30B MO HM3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MAacCe WM O0BEMY OJHOTO M3 YYACTBYIOUIUX B PEAKIIMH BEIIECTB, MacChI
(0Obema, KOJIMYeCTBa BEIIECTBA) MPOJYKTOB PEAKIMH, CCIU OJHO W3 BEIIECTB MMEET
npuMecd, Macchl  (0Obema,  KOJIMYecTBa  BCIIECTBA)  MHPOAYKTA  PEaKIIHH,
€CJIM OJIHO M3 BEIECTB JaHO B BHUJE pAcTBOpa C ONPEACICHHOW MAacCOBOM H0Jei
PacCTBOPEHHOT'O BEIIIECTBA, MACCOBOW JOJU W MOJISIPHOM KOHIEHTPAIIMU BEIECTBA
B pacTBOPE, A0JIH BBIXO/Ia MPOIYKTAa PEAKIIMU OT TEOPETUUECKH BO3MOKHOTO.
Meﬁ(ﬂpEAMETHbIe CBA3U

Peanuzanus MeXnpeaIMEeTHBIX CBS3€l MpPU M3yYEHUHU OOIIEH M HEOpraHU4eCKOM
xumun B 11 kiacce OCyHIECTBISIETCS Yepe3 UCIOJIb30BAHUE KaK OOIIKUX €CTECTBEHHO-
HAayYHBIX MOHATUH, TAK U MOHATHUH, NPUHATHIX B OTJIEIbHBIX NPEAMETAX €CTECTBEHHO-
HAay4YHOTI'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHSTHS. SBICHUE, HAY4YHBIA (akT, THUIOTE3a,
Teopus, 3aKOH, aHallu3, CHHTE3, KiacCHU(UKaIMs, TePUOANIHOCTh, HAOII0IEHNUE,
U3MEPEHUE, IKCIEPUMEHT, MOJIEIIb, MOJIEIMPOBAHUE.

duznka: MaTepusi, MUKPOMHUP, MAKPOMHUP, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIIbl, PAaJIMOAKTUBHOCTh, MOJIEKYJIa, DHEPreTUYECKUH YpOBEHb, BEIIECTBO, TEIO,
o0beM, arperaTHoe COCTOSHUE BEIIECTBA, WJACAIbHBIM Ta3, (U3UYECKHE BEIMYMHBI,
€IMHUIIBI U3MEPEHUSI, CKOPOCTb, SHEPTHUsI, Macca.

buonorusi: kieTka, opraHus3M, S5KocHUCTeMa, Ouocdepa, MeTabOIU3M, MaKpO-
U MHUKPODJIEMEHTBHI, OCNKH, >XHUPbI, YTIEBOJbI, HYKJIECHHOBBIE KHUCJIOTHI, (HDEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BELIECTB U MOTOK YHEPTUU B SIKOCUCTEMAX.

['eorpadusi: MuHEpasibl, TOpHbIE MOPOJbI, MOJE3HbIE MCKOMAaeMble, TOILUIUBO,
pECYpCHI.

TexHOnorus: XUMHUYECKAs] MPOMBIIUICHHOCTh, METAJLUTYPTUsl, CTPOUTEIbHbBIC
Marepuaibl, CEIbCKOXO3SIMCTBEHHOE IPOU3BOJICTBO, MHUIIEBAas IPOMBIIIJIEHHOCTD,
dbapmarneBTHYeCKass TPOMBIIUIEHHOCTh, MPOW3BOACTBO KOCMETHYECKHX IpENnapaTos,
MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaT€pPHaOB, 3JIEKTPOHHAS MPOMBIIIJIEHHOCTS,
HAaHOTEXHOJIOTHUHU.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHHUA IIPOI'PAMMbI 110 XUMHWHU HA YPOBHE
CPEJHEI'O OBILIETO ObPA30OBAHHA

JINYHOCTHBIE PE3YJ/IbTATbI

dI'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3yIbTaTaM OCBOSHHUS 00yUYarOIIMMUCS
IporpaMMm  CcpefaHero oO0miero oOpa3oBaHMs: JUYHOCTHBIM, METalpeaMETHBIM
U TIPEMETHBIM.

B cooTBeTCTBUM C CHUCTEMHO-IEATEIHPHOCTHBIM TOAXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHUS MpEIMETa « XUMUS» Ha YPOBHE CPEIHEro OO0IIEeTO
00pa30BaHus BBIJCJIECHBI CIEIYIOLIUE COCTABIISIIOIIME!

OCO3HAHUE 00YUYaIOIIMMUCS POCCUNUCKON TPaKJaHCKOU UICHTUYHOCTH;

TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIEIIEHUIO;

HaJu4yue MOTUBAILIMU K 00yUEHHUIO;

FOTOBHOCTh M CHOCOOHOCTh OOY4YaIOIIMXCS PYKOBOJCTBOBATHCS MPUHATHIMU
B 00IIeCTBE MPaBUJIAMU U1 HOPMAaMH TTOBEJICHHUS,

HaJU4yue IPaBOCO3HAHMS, YIKOJIOTUYECKOU KYJIbTYpHI;

CIIOCOOHOCTH CTABUTB IIEJIM U CTPOUTH KU3HEHHBIC TUTAHBI.

JIndHOCTHBIE  pe3yibTaThl  OCBOCHMS  mpeaMera  «XHUMHSI»  OTPaKaIOT
chOpMHUPOBAHHOCTh  ONBITa TO3HABATEJIBHOM W  MPAKTUYECKOW JIEATETbHOCTHU
oOy4aromuxcs B MpoIecce peaan3alnnd 00pa3oBaTesIbHON A TEIIbHOCTH.

JlugHOCTHBIE ~ pe3yNbTaThl  OCBOCHHS  IpeAMeTa  «XHUMHS»  OTPaKaroT
c(hOpMUPOBAHHOCTb  OTBITA T[IO3HABATCILHOW W  MPAKTUYECKOM  JEATEIbHOCTH
oOy4arommxcs B MPOIECCe peaan3aln 00pa3oBaTesIbHON JESITENIbHOCTH, B TOM YHCIE
B UaCTU:

1) rpaXKaAaHCKOro BOCIIUTAHUA:

OCO3HAHUs OOYYaIOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX MpaB U OO0S3aHHOCTEH,
YBAXKEHUS K 3aKOHY U MPABOIOPSIKY;

MPEJCTABJIEHNS O COUMAIIBHBIX HOPMAaX U MPaBUiIaX MEXKINYHOCTHBIX OTHOIIEHUMN
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW MEATEIHLHOCTH TMPHU CO3JaHUHM YYEOHBIX
MPOEKTOB, PEIICHUH YYEOHBIX M TO3HABATENIbHBIX 3a7a4, BBITTOJIHEHUH XUMHUYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI
JIPYTUX MPU aHAIU3E PA3IMUHBIX BUOB YUEOHOMU NIEATEIHHOCTH;

2) MNaTPUOTUYECKOI0O BOCIIMTAHUA:

LEHHOCTHOTO  OTHOIIEHHS K MCTOPUYECKOMY UM  HAYYHOMY  HACJIEAUIO
OTCUYSCCTBEHHOU XMMMU,

YBOXEHMSI K TMpoliecCy TBOpUECTBAa B OOJACTU TEOPUM U MPAKTHUYECKOTO
MPUWIOKEHUSI XUMUM, OCO3HAHUS TOTO, YTO JAHHBIE HAYKH €CTh PE3YJbTAaT JJIUTEIbHBIX



HaOJIOACHNM, KPOMOTIMBBIX OKCIEPHMEHTAIBHBIX IMOMCKOB, IIOCTOSHHOTO Tpyda
YYEHBIX U TPAKTHUKOB,

WHTEpECca U IO3HABATEIbHBIX MOTHUBOB B IOJYYEHHM W MOCJIEAYIOIIEM aHAJN3e
nH(pOpMaIHH O MTePeIOBBIX TOCTHKESHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HpPaBCTBCHHOI'O CO3HAHMA, OTHYCCKOI'O IIOBCACHUA,

CIIOCOOHOCTH OOCHHMBATL CHUTYyallMHU, CBA3AHHBIC C XUMHYCCKHMHU ABJICHHUAMU,
N IIPUHHUMATBh OCO3HAHHBIC PCHICHUS, OPUCHTUPYACHh HAa MOPAJIbBHO-HPABCTBCHHBIC HOPMBI
M OEHHOCTH,

IrOTOBHOCTHU OCHUBATL CBOC IMOBCACHUC U IMOCTYIIKH CBOHX TOBB.pPIH.[Gﬁ C HOSI/IHI/Iﬁ
HPAaBCTBCHHLIX U IIPABOBLIX HOPM U C YYETOM OCO3HAHUS HOCHGI[CTBI/Iﬁ NOCTYIIKOB,

4) dopmMupoBaHus KyJIbTYPbl 3J0POBbSI:

MOHUMAaHUS IIEHHOCTEH 3I0pOBOTO U 0€30MTaCHOTO 00pa3a KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (HU3UYECKOMY U TICUXHYECKOMY
3J10POBBIO;

COONIONIEeHUsT TpaBUil Oe30macHOro OoOpalieHuss ¢ BelecTBaMd B OBITY,
MMOBCEIHEBHOM KU3HH, B TPYJIOBOM JIEATEIbHOCTH;

MOHUMAaHUS [EHHOCTH MPAaBWJI MHAUBUAYAIHLHOTO U KOJIEKTUBHOTO 0€30MacHOro
MOBEACHHS B CUTYaIlIUSIX, YTPOKAIOIINX 3/I0POBBIO U JKU3HU JIIO/ICH;

OCO3HAHUS TOCJICJACTBUH ¥ HENPHUATHS BPEAHBIX NPHUBBIYEK (YIMOTpeOICHUS
aJIKOTOJIs, HAPKOTHKOB, KYPEHHS);

5) TPYAOBOro BOCIUTAHHUA:

KOMMYHHUKATHBHON KOMIIETCHTHOCTH B Y4€OHO-HCCIICI0OBATEIbCKOM ACSITEIbHOCTH,
OOIIIECTBEHHO IMOJIC3HOM, TBOPYECKOW U JIPYTrUX BHIAX JIEATSIBHOCTH;

YCTAHOBKHM Ha aKTUBHOE YYaCTHE B PEIICHUM NMPAKTHYECKUX 3aJ1a4 COIMAIbHOU
HaIpaBJICHHOCTHU (B paMKax CBOEro Kjacca, IIKOJIbI);

HMHTEpeca K MPaKTHUYECKOMY U3YUYESHHIO IPO(ECCH pa3IMyHOro poja, B TOM YHUCIIE
Ha OCHOBE IIPUMECHCHUS MPESAMETHBIX 3HAHUN 110 XUMHH;

YBaXXCHUS K TPYAY, JIOJIIM TPYyJia U pe3yJbTaTaM TPYI0BOM JESITeIIBHOCTH,;

TOTOBHOCTH K OCO3HAHHOMY BbIOOPY MHIUBHIYyaIbHOW TPACKTOPHUH 00pa30BaHMS,
Oynymeld mpodeccur M peaau3allid COOCTBEHHBIX >XHU3HCHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XHMHH, HWHTEPECOB M MOTPEOHOCTCH
o0111ecTBa;

6) IKOJIOTHYECKOrI'o BOCIMTAHUA:

HKOJIOTMYECKHA  11€1ecO00pa3HOro OTHOIIEHUS K TMpUPOAE KaK HCTOYHUKY
CYILIECTBOBAHHUS JKU3HU Ha 3eMIIE;

NOHUMAaHUA  TJIOOATBHOTO  XapakTepa SKOJOTMYEeCKMX NIpo0sieM, BIUSHUS
HKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOIHON M COLMATIBHOM Cpebl;

OCO3HAHMSI HEOOXOJAMMOCTU HCIOJb30BAHUS JOCTHXKEHUH XUMHUH JUISl PEIICHUS
BOIIPOCOB PALMOHAJIBHOTO IPUPOAOIIOIB30BAHNUSA;



AKTUBHOT'O HEMPUSATHUS JICUCTBUN, MNPUHOCIIIUX BpPEJ OKPYKAIOIMIEH MPUPOIHOU
cpele, YMEHHsA IIPOTHO3UPOBATh HEONIArONMPHUSATHBIE HKOJOTHYECKHUE IOCIEACTBUS
NPEeANPUHUMAECMBIX JEUCTBUNA U TPEIOTBPALLIATh UX;

HAINYUSA PA3BUTOIO SKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHMYECKOW KYJIbTYpHI,
ONbITa JACATEIBHOCTH SKOJOTHYECKOW HAINpPaBICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
MMH B TIO3HABaTEJIbHOW, KOMMYHHKATUBHOW M COIMAJILHOW IPAKTHKE, CIIOCOOHOCTH
Y YMEHUS aKTUBHO MPOTUBOCTOSTH UJICOTIOTUH XeMO(hoOuu;

7) HEHHOCTU HAYYHOTI' O IO3HAHUA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKU
1 OOLIECTBEHHOMN MPAKTHUKHU;

MOHUMAaHUS CHeIU(PUKY XUMUM KaK HAyKW, OCO3HAHUS €€ poiu B (OPMUPOBAHUU
pallMOHATBLHOTO HAYYHOTO MBIIUICHHS, CO3/aHUM IETOCTHOTO TMPEJICTaBICHUS
00 OKpY’KarIleM MUpPE KaK O €AMHCTBE MPUPOJIbI U YEJIOBEKA, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHUH TPOOJIEM COXpaHEHUS TPUPOIHOTO PABHOBECHS;

yOEXKIEHHOCTH B 0CO00M 3HAUMMOCTH XUMUU JIJI1 COBPEMEHHON IMBWJIM3ALIUN: B €€
T'YMaHUCTUYECKOW HAMpaBIEHHOCTH W BAXKHOW pOJM B CO3JAaHWM HOBOW 0Oa3bl
MaTepHAIbHON KYJbTYpbI, B PEIICHUH TJIIOOAIBHBIX MPOOJIEM yCTOWYMBOTO Pa3BUTHS
YeJIOBEYECTBA — CHIPHEBOM, YHEPTETHUECCKOM, ITUIIEBON 1 AKOJIOTHYECKOM 0€301MacHOCTH,
B Pa3BUTHM MEIUIIMHBI, 00ECIIEUYEHUU YCJIOBHM YCIEUIHOTO TpyAa M JKOJIOTHYECKHU
KOM(OPTHOM KU3HU KaXKIOTO WiIeHa 00IeCTBa;

€CTEeCTBEHHO-HAYYHON TPaMOTHOCTH. MOHUMAHUsI CYIIHOCTH METOJIOB TO3HAHUS,
HCIIOJB3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh IOJydaeMble
3HAHUS JUIS aHajdu3a U OOBSCHEHUS SIBJICHUN OKPYKAIOIIErO0 MHUpPAa M MPOUCXOASIIUX
B HEM HM3MEHEHUMW, YMEHHUs JeJlaTh OOOCHOBAHHbBIC 3aKJIFOUEHHUSI Ha OCHOBE HAyUYHBIX
(haKTOB M UMEIOIIMXCSI TAHHBIX C LENbI0 TOJIYYEHUs! TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTU CaMOCTOSITENIbHO UCIIOIb30BaTh XUMUYECKUE 3HAHUS NI pPEIICHUs
po0JieM B peasibHbIX )KU3HEHHBIX CUTYalUsIX;

MHTEpeca K MO3HAHUIO, UCCIIEI0BATEIIbCKOMN S TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMOOOPa30BaHUIO,
K aKTUBHOMY TOJIYYEHUIO HOBBIX 3HAHWI MO XMMHUHU B COOTBETCTBUH C >KM3HEHHBIMHU
MOTPEOHOCTSIMU;

WHTEepeca K OCOOCHHOCTSM TpyJa B paslIuyHbIX chepax mnpodeccHoHaTbHOM
NEeSATENbHOCTH.

METAINPEAMETHBIE PE3YJ/IbTATbI

MeTanpeIMeTHbIE pe3yJabTaThl OCBOCHHUS MPOrpaMMbl IO XHMHUHM Ha YypOBHE
CpeaHero o011ero 0opa3oBaHus BKIIOUAOT:

3HAYUMBIC TUTST dbopMupoOBaHUS MHUPOBO33PCHUS 00 yJarommxcs
MEKIUCIUIUTMHAPHBIE  (MEXKIPEIMETHBIC) OOIICHAYYHbIC TOHATHS, OTPaKAOIIUE
IIEJIOCTHOCTh HAYYHON KapTHUHBI MUPA U CHEMU(DHUKY METOIOB IMO3HAHMSI, HCTIOTH3YEMBIX



B CCTCCTBCHHBIX Haykax (MaTepus, BEIIECTBO, SHEPTHs, SBJICHHE, MPOIECC, CHCTEMA,
HAy4YHBIN (HaKT, TPUHIINI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEIOBaHHE,
HAOJI0/ICHNE, U3MEPEHUE, SKCIICPUMEHT U JAPYTHUE);

YHHUBEpCAIbHBIC ydeOHbIE JeicTBHA (IMO3HABATEIBHBIC, KOMMYHHUKATHBHBIC,
peryisaTHUBHBIC), oOecreunBamIiue (GpopMupoBaHHe (YHKIIMOHAIBHONH TIPaMOTHOCTH
Y COITMAIBHON KOMIIETCHIIUU 00yYaIONINXCS;

CIIOCOOHOCTh OOYyYaIOIUXCS MCIOIb30BaTh OCBOCHHBIC MEXKIUCIUTUTHHAPHBIC,
MHPOBO33PEHYCCKUE 3HAHUS W YHUBEpCAJIbHbIC YYCOHBIC JICHCTBHS B IO3HABATCIIBHOU
U COIMAJILHOM TMPaKTHUKE.

MeTanpeIMeTHBIE pe3yIbTaThl OTPAXKAIOT OBJIAICHUE YHUBEPCATbHBIMU YU4COHBIMHU
MO3HABATEILHBIMH, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMH JICHCTBHUSIMH.

Ilo3HaBaTe/1bHBbIE YHUBEpPCaJIbHbIE yqe6Hble AeﬁCTBHH
BbazoBble jornyeckue JeMCcTBUS:

CaMOCTOSATENBHO (OPMYIMPOBATh M AKTyaJIM3UPOBaTh NPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE,

OIPEACIIATD LIEJIH ACATEIBHOCTH, 3aaBas TapaMeTPhl U KPUTEPUU UX JOCTUKEHHUS,
COOTHOCHTB PE3YJIBTATHI AEATEIBHOCTH C IIOCTABICHHBIMU LEIISMH;

UCIIOJIb30BATh IIPU OCBOCHUH 3HAHWM IIPUEMBI JIOTHYECKOT0 MBIIICHUSA . BBIIEIATD
XAapaKTEpHbIC NPU3HAKUA IOHATUM M YCTAHABJIMBATH MX B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOILIME OHITHUS I OOBSICHEHUS OT/IETbHBIX (DaKTOB U SBJICHUH;

BBIOMpPATh OCHOBAHMSI U KPUTEPHUU IS KIacCU(UKAIMU BEIIECTB U XMMHUYECKUX
peaKkuuu;

YCTaHaBIMBaTh IIPUYUHHO-CIIEACTBEHHBIC CBA3U MEXIY U3YyYaeMbIMU SIBICHUIMHU,

CTPOUTH JIOTHUECKUE pacCykIeHus (MHIYKTUBHbBIC, ICAYKTUBHBIC, 10 aHAJIOTHH),
BBIABIATh 3aKOHOMEPHOCTH UM IIPOTUBOpPEYUsT B pPacCMaTpUBACMbIX SBIICHUSX,
(OopMyIMpPOBATH BHIBOJABI U 3aKIFOUEHMUS,

IIPUMEHATh B MPOLIECCE IMO3HAHUA MCIIOIb3yEMblE B XUMHUHM CHUMBOJUYECKUE
(3HaKOBBIE) MOJIEITH, MPEOOPA30BBIBATH MOCILHBIC MPEICTABICHUS — XUMUYECKHIA 3HAK
(cuMBON) SNeMeHTa, XuMHUYecKas (opMyna, ypaBHEHHE XUMHUYECKOW peakuuu -—
IIPU pEICHUH y4eOHbIX TO3HABATEIbHBIX U MPAKTUYECKUX 3aa4, IPUMEHITh Ha3BaHHbIE
MOZICJIBHBIE IIPEJCTABJIICHUS Ui BBIABICHUSA XapaKTEPHBIX IPU3HAKOB H3y4aeMbIX
BEILIECTB U XMMUYECKUX PEAKIUN.
ba3oBbie uccjaeaoBaTreJIbCKue AeﬁCTBl/IH:

BJIaJIETh OCHOBAMU METOJ0B HAYYHOI'O [I03HAHUS BEIIECTB U XUMUYECKUX PEAKLIUM;

(dopMynupoBaTh LEIU U 33Ja4d MCCIENOBAaHUS, MCIIOJIB30BAaTh IOCTaBJICHHBIE
U CaMOCTOSITENIbHO c(hOopMyJIMpOBaHHbIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUS
Y OCHOBBI JUIsl (POPMUPOBAHUS TUIIOTE3bI 110 MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYKICHUH,

BJIaJIETh HABBIKAMU CAMOCTOSTEJILHOTO IIJIAHUPOBAHUS U IIPOBEACHUS YUCHUYECKUX
HKCIIEPUMEHTOB, COBEpPLICHCTBOBAaTh yMEHUs HAOMIOAATh 3a XOJIOM Ipolecca,



CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTaT, (opMynupoBaTh 000O0IIECHUS
U BBIBOJABl OTHOCHUTEIIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAHUS, COCTABIATH
000CHOBaHHBIM OTYET O MPOACIaHHOKN padoTe;

MPUOOPETATh OMBIT YYCHUYECKOW HCCIEA0BATEILCKON U TPOSKTHOM JEATEIHHOCTH,
MPOSIBJIATh CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TTOMCKY METO/IOB pEeIIeHUS
MPAaKTUYECKUX 3aJ1ay, IPUMEHEHUIO Pa3JINYHbIX METOIOB IMO3HAHUS.

Pa6oTa c unpopmaiueit:

OPHCHTHPOBATHCS B PA3IMYHBIX HCTOYHHKAX HH(popMalu (HaydHO-IONYJIsIpHAst
JUTEepaTypa XUMHUYECKOTO COJEP)KaHusA, CIpaBOYHbBIC MocoOus, pecypcsl MHTepHETa),
aHAJIU3UPOBATh MHGOPMAIIUIO PA3TUYHBIX BUAOB U (OPM MPEICTABICHUS, KPUTHUECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTb;

bopMyIHpPOBATH 3aMPOCHI U MPUMEHSTH Pa3IMUYHbIE METO/IbI IPU MOUCKE U 0TOOPE
uH(opManyu, He0OOXOAUMOM JJIsl BBITIOJHEHHS YU4E€OHBIX 3aj1a4 ONPEIeICHHOTO TUIIA,

npuoOperatb  OMNBIT  HMCIHOJIb30BaHUS ~ HMH(POPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUM U Pa3JIMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBbHYIO (OpMY MpeACTaBiICHUS HHPOpMAIUU
(cxembl, TpadUKH, AHATPAMMBI, TAOJIHIIBI, PUCYHKH U JAPYyTHE);

WCIIOJIb30BaTh HAYYHBIN SI3BIK B KAa4eCTBE CPEICTBA MPHU paboTe ¢ XUMHUUYECKOU
uH(pOpMALIUEH: TPUMEHATh MEXKIPEIMETHBIC ((PU3UUECKUE U MAaTeMaTHYCCKUE) 3HAKU
U CUMBOJIBI, (hOpMYJIbI, a00pEBHATYPHI, HOMEHKIIATYPY;

MCII0JIb30BATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJISITHOCTH.

KoMMyHHKaTHBHbIe YHHBepCaJibHble yUdeOHble AEeVCTBUS:

3a/laBaTh BOMPOCHI 10 CYIIECTBY OOCYKTAaeMOW TeMbl B XOJ€ JUaiora
W/WIM  JAUCKYCCHM, BBICKa3bIBaTh UACH, (OPMYJIHPOBATH CBOW  TPEIIOKCHHUS
OTHOCHTEIIBHO BBIINOJTHEHHUS MPEII0KCHHON 3a/1auH;

BBICTYyIIaTh C MPE3CHTAllMCH Pe3yIbTaTOB II03HABATCIBHON JIEATCIILHOCTH,
MTOJTYYEHHBIX CaMOCTOSITCJIbHO HMIJIM COBMECTHO CO CBEPCTHHKAMHU IPH BBHITIOJHCHUHU
XAMHUYECKOTO JSKCIEPUMEHTa, MPAKTHYSCKOW PAOOTHI IO HCCIACAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, pealu3aluyd y4eOHOro MpoeKkTa, M (OPMYJIHPOBATH BBIBOJIBI
0 pe3yjbTaTaM IPOBEICHHBIX HCCIACAOBAHHI ITyTEM COTJIAaCOBaHUS IMO3UIIMK B XOJIE
o0CyXaeHusI 1 0OMeHa MHCHUSIMH.

PeryiiTUBHBbIE YHUBEpCAaJbHble Y4YeOHbIEe AeCTBUS

CaMOCTOSITEJIbHO  IJIAHUPOBAaTb M OCYIUECTBIATH CBOK  I03HABATEIIbHYIO
NEATEIbHOCTb, ONpelneisasd €€ Lelu MW 3a7auyd, KOHTPOJIMPOBATb U IO MeEpe
HE0OXO0IMMOCTH KOPPEKTUPOBATH Mpe/iIaraeéMblii AITOPUTM JACHCTBUI MPU BBITIOJTHEHU U
y4eOHBIX U HCCIEOBATEeNIbCKUX 3aja4, BbIOMpaTh Hanbosee 3p(HEeKTUBHBIN cocod ux
pELIEHUs C YYETOM MOJYYEHUS HOBBIX 3HAHUM O BEIIECTBAX U XMMUYECKUX PEAKIUAX;

OCYILECTBIIATL ~ CAMOKOHTPOJIb  JEATEIBHOCTM HAa  OCHOBE  CaMOAaHAJIN3a
u CaMOOIICHKH.



[IpeameTHbIe pe3yJIbTaThl OCBOEHUS pOrpaMMbl o XUMUU
Ha yriayOJICHHOM YpPOBHE Ha YPOBHE CpEIHEro oOmiero oOpa3oBaHMs BKIIOYAIOT
cneruuyeckue A ydyeOHoro mpeameTa «XWUMHUS» HAy4dHbIe 3HAHUS, YMCHHS
U CIIOCOOBI ICUCTBUH 1O OCBOCHHIO, MHTEPIIPETAIMH U TIPEOOPA30BAHUIO 3HAHUHN, BHUJIBI
NESATENbHOCTU IO MOJYYEHUI0O HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHWM B PAa3IUYHBIX
y4eOHBIX CHUTyallMsX, a TakKe€ B pPEATbHBIX >XU3HEHHBIX CHUTYaIUAX, CBSI3aHHBIX
c XxuMHell. B mporpamMe o XvMHM NPEIMETHBIE PE3YIbTATHI MPEICTABIEHBI 110 TOAAM
H3YUYCHUSI.

INPEJMETHBIE PE3YJIbTATbI

[IpenMeTHBIE pe3ysIbTaThl OCBOCHUA Kypca «OpraHuveckasi XMMHUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh MPEACTABICHUN: O MECTE€ M 3HAYCHUU OPTraHUYECKOW XUMUU
B CHCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOMYMBOTO Pa3BUTHUS
YeJ0oBEUECTBA B PEIICHUW MPOOJIEM SKOJIOTUYECKOM, DHEPreTUUYECKOW M IMHIIEBOU
0€30MacHOCTH, B Pa3BUTUHM MEAMIIMHBI, CO3JaHUM HOBBIX MAaTEpPUATIOB, HOBBIX
WCTOYHUKOB DHEPrUH, B OOCCIEUYCHHH PalMOHATBHOTO MPHUPOIOIOIH30BaAHNUS,
B (OpMHUPOBAHNY MUPOBO33PEHUS M OOIICH KYJIbTYphI YETOBEKA, a TAKKE IKOJIOTHIECKU
000CHOBAaHHOI'O OTHOIIEHHUSI K CBOEMY 3/I0POBBIO M IPUPOJHOU Cpee;

BJIAJICHUE CUCTEMON XUMHUYECKUX 3HAHUH, KOTOPasi BKIIFOYAET:

OCHOBOIIOJIAra0IINE MOHATHUS — XUMUYECKUN AJIEMEHT, aTOM, /PO U AJIEKTPOHHAS
oboJiouka aroma, S-, P-, d-aToMHBIe OpOUTAIM, OCHOBHOEC M BO30Y)KIECHHOE COCTOSIHHUS
aToma, THOpHAM3alUs aTOMHBIX oOpOuWTaned, WOH, MOJIEKYJa, BaJE€HTHOCTD,
AIEKTPOOTPULIATELHOCTD, CTENEHb OKHUCIICHUS, XUMHUYECKAsl CBSI3b, MOJIb, MOJISIpHAA
Macca, MOJIAPHBIA 00bEM, YIJIEpOJHBIN CKeneT, (QyHKIMOHATbHASA TpYMa, paaukal,
CTpYKTypHBbIe (QopMyasl (pa3BepHyTbIe, COKpAILICHHBIC, CKEJIETHBIC), HN30MEpHUs
CTPYKTYpHasi U MPOCTpaHCTBeHHAs (reoMeTprudecKas), H30Mepbl, TOMOJOTUICCKUI Psijl,
TOMOJIOTH, YIJIEBOJAOPOABI, KHUCIOPOA- U a30TCOAEPKAIIUE OPraHUYECKUE COEAUHCHUS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCTMHEHNS,;

TeopuH, 3aKkoHbl (nepuomudeckuii 3akoH J[.M. MeHueneeBa, TEOpHUs CTPOCHHUS
opranndeckux BemectB A.M. byTtinepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB, 3aKOH
COXPAHECHHS U IMPEBPAICHUS SHEPTHH IPH XMMHYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH, MHUPOBO33PEHUYECKHE 3HAHUA, JIEKaIIUE B OCHOBE
MMOHUMAaHUSI TPUYUHHOCTH U CUCTEMHOCTH XUMHUUYECKUX SBJICHUM,

MPEJCTABICHUS] O MEXaHU3Max XHMHUYECKHUX peakiui, TEepMOJUHAMUYECKUX
M KUHETUYECKUX 3aKOHOMEPHOCTAX HMX MPOTEKaHWs, O B3aMMHOM BIIUSIHUA aTOMOB
U TPYII aTOMOB B MOJieKyJax (MHIYKTUBHBIH U Me30MEpPHBIH 3()(HEKThl, OPUEHTAHTHI
| u Il pona);

(baKTOJIOrMYeCKUe CBEJEHUS O CBOMCTBaX, COCTaBe, IMOJYYEHUH U OE€30MacHOM
WCIIOb30BAHUU BAXXHEUIIIMX OPraHUYECKUX BEIIECTB B OBITY U MPaKTHUYECKOUN
NEATeNIbHOCTA YEeJIOBEKa, OOIIMX HAYYHBIX MNPUHIIMIAX XMUMHYECKOro MPOM3BOJICTBA
(Ha pUMepe MPOU3BOJCTBA METAHOJIA, nepepadboTKu He(PTH);



c(hOPMUPOBAHHOCTh YMEHHI: BBISBIATh XapaKTEPHbIE NPU3HAKU TOHATHH,
YCTAaHaBIMBaTh WX B3aUMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIOIIUE  TMOHSTHUSA
MIpU OMMCAHUU COCTaBa, CTPOCHHUS U CBOMCTB OPraHUYECKUX COEAUHEHUI;

c(hOpMHUPOBAHHOCTH YMEHHIA:

UCIIOIb30BaTh XMUMHUYECKYI0 CHUMBOJUKY JUISI COCTAaBJIEHUS  MOJIEKYJSAPHBIX
U CTPYKTYPHBIX (pa3BEpPHYTHIX, COKPAIICHHBIX M CKEJICTHBIX) (POPMYJIT OpPraHHYECKUX
BEILECTB;

COCTaBJISITh YPAaBHCHHUS XHMHYECKHUX pEaKIUid U PpacKpbIBaTh HMX CYIIHOCTb:
OKHCITUTETbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMI MOCPEICTBOM COCTABJICHUS AJIEKTPOHHOTO
OajlaHca 3TUX pPEaKlUi, peakiuii MOHHOTO OOMEHa IMyTeM COCTAaBJIEHUSI UX TOJIHBIX
Y COKpAII[CHHBIX HOHHBIX YPaBHEHU;

M3TOTaBIUBATh MOJEIM MOJIEKYJ OPraHUYECKUX BEIIECTB JUIsl WJLIIOCTpaluu
UX XUMHYECKOT'O U MPOCTPAHCTBEHHOTO CTPOCHMUS;

c()OPMUPOBAHHOCTh YMEHUW: YCTAHABJIMBATh MNPUHAIJICKHOCTh H3YUYECHHBIX
OpraHWYECKUX BELIECTB 0 UX COCTaBY M CTPOCHMIO K ONPEIEICHHOMY KJaccy/TpyIine
COCJIMHCHMI, J1aBaTh WM Ha3BaHWs 10 cuctemaTnueckoii Homenkiatype (IUPAC)
U MPUBOJUTH TPUBUAIBHBIE HA3BAHUS IUISI OTACJIbHBIX MPEICTaBUTENCH OPraHMYECKUX
BEIICCTB  (ITHWJICH, AaIeTHJICH, TOJNYOJ, TIWIEPHH, OTHICHTJIUKONb, (HEHOI,
dbopmanpaerua, aneTanbAeTH, aleToH, MypaBbHHAs KHUCIOTA, YKCYCHas KHCJIOTa,
CTEapUHOBAs, OJICMHOBAs, MAJbBMUTUHOBAS KUCJIOTHI, [JULHWH, alaHWH, MaJbTO3a,
bpyKTO3a, aHWINH, TUBUHUII, H30IIPEH, XJIOPOIPEH, CTUPOJI U IPYTHE);

c(hOPMUPOBAHHOCTh YMEHUS OMPEACIIATh BUJ XUMHUYECKON CBSI3U B OPraHUYECKUX
coeMHEeHHX (KOBaJICHTHAs U MOHHASI CBSI3b, O- U TT-CBS3b, BOJIOPOJIHAS CBSI3b);

cOPMUPOBAHHOCTh YMEHHS TPUMEHSITh TIOJOKEHUSI TEOPUU  CTPOCHUS
oprannuyeckux BemecTB A.M. byrtnepoBa nmns oObSICHEHUS 3aBUCHMOCTU CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI XapakTepu30BaTh COCTaB, CTPOCHHE, (U3UUYECKUE
Y XMMHYECKHE CBOMCTBA TUITMYHBIX NMPECTABUTENECH pa3IMUHbBIX KIACCOB OPTraHUYECKUX
BEILIECTB. AJIKAHOB, LUKJIOAJIKAHOB, AJKEHOB, aJKAaJMEHOB, AJIKUHOB, apOMaTHYECKHX
YIIAEBOAOPOJIOB, CHUPTOB, ajbJCTUIOB, KETOHOB, KapOOHOBBIX KHCIOT, TMPOCTHIX
U CJOXHBIX 3(QHUPOB, XKUPOB, HUTPOCOCAMHEHUI W aMHWHOB, aMHHOKHCIOT, OEJKOB,
yriaeBooB (MOHO-, JH- W TOJMCAaXapuOB), HJUTFOCTPUPOBATH T€HETHYECKYIO CBS3b
MEXIy  HHUMH  YpaBHEHUSMH  COOTBETCTBYIOLIMX  XUMHUYECKUX  peakuui
C MCTOJb30BAHUEM CTPYKTYPHBIX POpMYII;

c(hOPMUPOBAHHOCTh YMEHUS MOATBEPXKIATh Ha KOHKPETHBIX MPUMEpax XapakTep
3aBUCUMOCTU PEAKIIMOHHON CIMOCOOHOCTH OPTaHUYECKUX COCAMHEHUN OT KPATHOCTHU
Y THITa KOBAJICHTHOU CBsI3M (G- U TT-CBSI3H), B3aUMHOT'O BJIMSIHHSI aTOMOB U T'PYIIIT aTOMOB
B MOJIEKYJIaX;

c(hOPMUPOBAHHOCTh YMEHHUSI XapaKTepHU30BaTb HCTOYHUKHU YTIEBOJOPOIHOTO
ChIpbsi (He(Th, MIPUPOJHBIA ra3, yrojb), CIOCOOBI €ro MepepadOTKH U MPAKTHUECKOE
MPUMEHEHHE MPOIYKTOB nepepaboTKy;



c(hOpMUPOBAHHOCTH BJIaJICHUSI CHCTEMOM 3HAHUI O €CTECTBEHHO-HAYYHBIX METOJIaX
MO3HAHMSI — HAOJIOJCHUH, HM3MEPECHUH, MOJCIUPOBAHUH, SKCIEPUMEHTE (pealbHOM
Y MBICJICHHOM) M YMCHHS TPUMEHSTh 9TH 3HAHUS,

chOpMHUPOBAHHOCTh YMEHHUS TPHUMEHSITh OCHOBHBIE OIEpaIlii MBICIUTEIHHON
NEeSTENbHOCTH — AaHalM3 M CHUHTE3, CpaBHEHHE, OO0OO0OIIeHHe, CHUCTEMATU3AIINIO,
BBISIBJICHUE TPUYMHHO-CJIEACTBEHHBIX CBS3€H — IS HM3YyYEeHHUS CBOMCTB BEIIECTB
U XUMHYECKUX PEaKIIHA;

c(hOPMUPOBAHHOCTh YMEHUMN: BBISIBISATH B3aWMOCBSI3b XHMHUYECKUX 3HAHHUI
C IOHSATHUSAMHU U MPEJICTABIICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX TPEAMETOB JIsl OoJiee
OCO3HAHHOT'O TMOHHUMAaHUsSl CYIIHOCTH MaTepUaJbHOIO €IWHCTBA MHpPA, HUCIOJIb30BATh
CUCTEMHbIC 3HAHUS IO OPTraHUYECKON XUMUHU sl OOBSACHEHUS U MPOTHO3UPOBAHUS
SBJICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpMUPOBAHHOCTh YMEHHMII: TPOBOJUTH PACUEThl MO XUMUUYECKUM (QopMyaam
Y ypaBHEHUSAM XUMHUYCCKHX PEaKIUi C UCIOJIb30BaHNEM (DH3MYECKHUX BEMYHH (Macca,
00bEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTSPU3YIONINX BEIIECTBA C KOJUICCTBEHHOM
CTOPOHBI: PACUYEThl TI0 HAXOXKICHUIO XUMUYECKON (HOPMYIBI BEMIECTBA 1O M3BECTHBIM
MacCOBBIM JIOJSIM XHMHYECKHUX JJIEMEHTOB, TMPOAYKTaM CropaHus, IUIOTHOCTHU
ra3o00pa3HbIX BEIIECTB,;

chOpMHUPOBAHHOCTh YMEHHUI: MPOTHO3UPOBATh, AHAIM3HPOBATH U OILICHUBATH
C MO3UIUN IKOJOTUYECKOM 0€30MacHOCTH MOCIEACTBHSA OBITOBOM M MPOU3BOJICTBEHHOU
JESATeTLHOCTH 4YeJOBEKa, CBS3aHHOM C TmepepadOTKOM BEIIeCTB, MCIOJIb30BAThH
MOJIyYEHHbIE 3HAHUS JUIS TPUHSATHUS TPAMOTHBIX pEHIEHHWH MpoOJieM B CUTyalUsX,
CBSI3aHHBIX C XUMUEH;

c(hOPMUPOBAHHOCTh YMEHMI: CaMOCTOSTENILHO IIJIJAHUPOBATh M IPOBOJHUTH
XUMHYECKUH IKCIIepUMEHT (MOTyYeHHE M M3YYCHHE CBOWCTB OPraHWYECKUX BEIIECTB,
KaueCTBEHHBIE PEaKIMK YTIEBOJOPOJOB PA3IMUHBIX KJIACCOB U KUCIOPOACOAEPKAIIUX
OpraHWYECKUX BEIECTB, PEIICHUE SKCIEPUMEHTANbHBIX 3a/Ja4 MO0 Paclo3HaBaHUIO
OpPraHMYECKUX BEIIECTB) C COOJIIOJICHWEM TMpaBWiI  Oe30MacHoro oOpareHus
C BEUIECTBAMM U JJaOOPATOPHBIM 000pyA0BaHUEM, (OPMYJIMPOBATH LI€Nb UCCIIEIOBAHMS,
MPEACTaBIATh B PAa3IUYHON (QopMe pe3yldbTaThl SKCIEPUMEHTa, aHAIM3UPOBATH
Y OIICHUBATh UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMEHHUMA:

coOro1aTh TMpaBWJIa AKOJOTHYECKH IIEJIECOO0pPa3HOr0 TIOBEJCHHS B  OBITY
U TPYIOBOM JNEATETLHOCTH B LEISX COXPAHEHHUS CBOETO 3J0POBBS, OKPYXKAIOIIEH
MIPUPOTHOM CPEAbl U IOCTUKEHHUS €€ YCTOMUNBOTO Pa3BUTHS,

OCO3HaBaTh OMNACHOCTh TOKCHUYECKOTO JICMCTBUS Ha JKUBBIE OPraHU3MBI
OTpeIeNICHHBIX OPraHUYECKUX BEIIECTB, MOHUMAasl cMbIci nokasatess [1JIK;

aHAJIM3UPOBATH  11€JIECO0OPAa3HOCTh  MPUMEHEHHUS  OpPraHWYECKUX  BEIIECTB
B MIPOMBIILJIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c()OPMUPOBAHHOCTh ~ YMEHUMN:  OCYILECTBIISITH  II€JICHANPABICHHBIA  MOUCK
XHMHYECKOM WH(POpMAIMU B Pa3IUYHBIX HCTOYHHMKAX (HaydHas W ydeOHO-HaydHas



JUTEpaTypa, CpeACTBa MaccoBoi uHMoOpmaluu, MHTepHET W Opyrue), KPUTHUECKH
aHAJIM3UPOBATh XMUMHUUYECKYI0 HHGPOpPMAIMIO, TiepepadarbiBaTh €€ M HCIOJIb30BaTh
B COOTBETCTBHUH C MMOCTABJICHHOW yueOHOM 3a/1aueil.

[IpenMeTHBIE pe3ysibTaThl OCBOCHUS Kypca «O01asi 1 HeOpraHuveckKass XuMus»
OTPaXaroT:

c(hOpMUPOBAHHOCTb MPEICTABICHUM:

O MAaTepUAIIbHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSAX U IMO3HABAEMOCTHU SIBICHUM
MPUPOABLI, O MECTE W 3HAYEHUM XMMHUH B CHUCTEME €CTECTBEHHBIX HAyK U €€ POJIHU
B 00€CHeYeHUH YCTOWYMBOIO Pa3BUTHSA, B PEHICHUU NPOOJIEM IKOJIOTHUYECKOH,
HHEPTreTUYECKON U MUIIEBON 0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JJaHUU HOBBIX
MaTepuagoB, HOBBIX HMCTOYHHKOB DJHEpPrud, B OO0ECINEUYEHUU PalUOHATIBLHOIO
MIPUPOJIONOJIH30BaHMS, B (DOPMUPOBAHUH MUPOBO33PEHUS U OOIIEH KyIbTYphl YEIOBEKA,
a Tak)Ke DKOJOTMYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO M TIPUPOTHOM
cpene;

c(OpMHUPOBAHHOCThH BJIAJECHUS CUCTEMON XMMHUYECKHUX 3HAHUM, KOTOpask BKIIOYAET:

OCHOBOTIOJIArar0IINAE MOHITUS — XUMHYECKUI 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIHI,
3JICKTPOHHAs 000J10YKa aToMa, S-, P-, d-aToMHBIE OPOUTAIH, OCHOBHOE U BO30Y)KJICHHOE
COCTOSIHUSI aTOMa, TUOpPUAN3AIKS aTOMHBIX OpOUTaIeH, HOH, MOJICKYJa, BaJ€HTHOCTD,
DIIEKTPOOTPHUIIATEIBHOCTD, CTENEHb OKHCICHMS, XHMUYECKas CBsI3b (KOBaJECHTHas,
WOHHAs, MeTa/UIn4yecKas, BOJOPOAHAsA), KPHCTAZIMYECKAs peIIeTKa, XHMHYeCKas
peaxkuus, pacTBOP, NEKTPOIMUTHI, HEIIEKTPOJUTHI, DIICKTPOJIUTAYECKAS AUCCOLMALIUS,
CTENEHb JUCCOLMALAM, BOIOPOJHBIM II0KA3aTENlb, OKHUCIUTEIb, BOCCTAHOBUTEID,
Ter10BOM A (PEKT XMMUUYECKOM peaKIuu, CKOPOCTh XUMUYECKON PeaKIuu, XUMUYECKOe
PaBHOBECHE;

TEOPUH U 3aKOHBI (TEOpHs DICKTPOJHUTHYCCKOW TUCCOLMAIIMM, MEPUOIUUECCKHUI
3akoH JI.MI. MeHnpaeneeBa, 3aKOH COXPAaHEHHSI MACChI BEIIECTB, 3aKOH COXPAaHCHUS
Y TPEBpAIICHUS SHEPTUM MPU XUMHUUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIICCTB, 3aKOH JICUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJUYCCKUIN S3BbIK XUMHH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE IIOHUMAaHUA HNPUYUHHOCTHU
W CUCTEMHOCTH XUMHYECKHUX SIBJICHHH; COBPEMEHHBIC MPEJCTABICHUS O CTPOCHUU
BEIIECTBA HA aTOMHOM, HOHHO-MOJIEKYJISIPHOM M HAJIMOJIEKYJIIPHOM YPOBHSIX;

MPEACTABJIEHUSI O MEXaHU3MaX XHMHUYECKUX PEaKUU, TEPMOIUHAMUYECKUX
M KHHETUYECKUX 3aKOHOMEPHOCTAX HMX IPOTEKaHUsA, O XHUMHUYECKOM PAaBHOBECHH,
pacTBOpax U JIUCHEPCHBIX CUCTEMAX;

(baKTOJIOTMYECKUE CBEJEHUS O CBOMCTBAaX, COCTaBE, MOJYYEHHH U O€30MacCHOM
WCIIOIb30BAHUU BAXKHEUIIMX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
JeATeNIbHOCTH YeJIOBEeKa, OOIIUX HAYUHBIX MPUHIIUIIAX XUMUYECKOTO MPOU3BOCTBA;

c(hOPMUPOBAHHOCTh YMEHHI: BBIABISIT XapaKTEPHbIE NPU3HAKUA TOHSITHIH,
YCTaHABIMBaTh WX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIUE  IMOHATHUS
npu OIMMCAaHUH HEOPTaHUYECKUX BCILICCTB u 1504 MIPEBPAILCHUI;



c(hOPMUPOBAHHOCTh ~ YMEHHMS  UCIOJb30BaTh  XUMHUYECKYID  CHUMBOJIUKY
UL coCTaBlieHMs (OopMysd BEIIECTB U ypaBHEHUW XUMHUYECKHX  PpEaKIHi,
cucremarndeckyro HoMmeHknatypy (IUPAC) um TpuBHaibHBIE Ha3BaHHUS OTACIBHBIX
BEILIECTB,;

chOpMHUPOBAHHOCTh YMEHHS OMPEIEISITh BAJEHTHOCTh M CTENEHb OKUCICHUS
XAMUYECKHX 3JICMCHTOB B COCTUHCHUAX, BUJI XUMUYCCKOM CBsI3M (KOBaJCHTHAs, HOHHAS,
METa/UInYeCcKasi, BOJOPOIHAS), TUIT KPUCTATUIECKOM PEIIeTKH KOHKPETHOTO BEIIECTBA,;
chOpPMHUPOBAHHOCTh ~ YMEHHS  OOBSCHATH 3aBUCUMOCTh CBOWCTB  BEILECTB
OT BHUJA XUMHUYECKOM CBSI3M W THUMA KPUCTAIMYECKOW pEIIeTKH, OOMEHHBIN
U JIOHOPHO-aKLENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBA3H,
c(hOpMUPOBAHHOCTH YMEHUIA:

KJIacCU(UIIMPOBATh: HEOPraHMYECKHE BEIIECTBA MO HMX COCTaBY, XUMHUYECKUE
peaKIuu 10 pa3IMYHbIM MpH3HaKaM (YHUCIy M COCTaBy pEardupyloliuX BEIIeCTB,
TEIIOBOMY 3(Q(}EeKTy peakiud, H3MEHEHUIO CTENEHEH OKUCIEHUS 3JIEMEHTOB,
00paTHMOCTH, YYACTHIO KaTaIu3aTopa u ApyTue);

CaMOCTOSITEJIbHO BBIOMPATh OCHOBAaHUS W KPUTEpUU A KiIacCHUPUKAIAU
M3Yy4aeMbIX BEIECTB U XUMHUECKUX PEaKIIHii;

chOpMHUPOBAHHOCTh YMEHHUS PACKPBIBATH CMBICI TEPUOJAMYECKOr0 3aKOHA
JI.1. MenneneeBa U JTEMOHCTPUPOBATH €TI0 CHUCTEMATH3UPYIOUIYIO, OOBICHUTEIHHYIO
Y IPOTHOCTUYECKYIO (DYHKITNH,

c(hOpMHUPOBAHHOCTH YMEHHIA'

XapaKTEepU30BaTh JIEKTPOHHOE CTPOEHUE aTOMOB U HIOHOB XUMHUYECKHUX JIEMEHTOB
nepBoro—yerseproro nepuonoB Ilepmommueckon cucrembr .M. Menneneesa,
WCTIOJIb3YSl TIOHATHUSL <«IHEPreTUYECKUE YPOBHU», «IHEPreTUYECKUE MOAYPOBHU,
«S-, p-, d-aToMHBIE OpOHUTATHN», KOCHOBHOE M BO30YKIEHHOE YHEPTeTUIECKHUE COCTOSHUS
aToma»,

OOBACHATh 3aKOHOMEPHOCTU U3MEHEHHSI CBOMCTB XMMHMUYECKHUX DJIEMEHTOB U UX
coequHeHur no mepuojaMm u rpymmnam llepmommueckont cucremsl .M. Menneneesa,
BAJICHTHBIE BO3MO>XHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHHSI HUX SJIEKTPOHHBIX
000JI0YEK;

c(OPMUPOBAHHOCTh YMEHUH: XapaKTepU30BaTh (OMHUCHIBATh) OOIIHE XUMUICCKUEC
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIAATh CYIIECTBOBAHUE T'€HETUUYECKOM
CBA3M  MEXJYy  HEOPraHMYECKHMMHU  BELIECTBAMU C  [OMOIIBIO  YpaBHEHUU
COOTBETCTBYIOIINX XUMUUYECKHUX PEAKIIN;

c(hOpMUPOBAHHOCTh YMEHUS PACKPHIBATh CYIIHOCTb:

OKHCIIUTENBbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUUW  MOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO OanaHca ATUX PeaKIUil; peakl1il HOHHOro 0OMEHa IyTeM COCTaBIICHUS UX
MIOJIHBIX U COKPAILLEHHBIX HOHHBIX YPAaBHEHUH; PEAKLINI THAPOIIN3a,;

peakuuii KOMIUIeKcooOpa3oBaHUsd (Ha MpUMEpe TUAPOKCOKOMIUIEKCOB IIMHKA
51 AFOMUHUA);



c(OpMUPOBAHHOCTH YMEHUS OOBACHATH 3aKOHOMEPHOCTHU NMPOTEKAHNUSA XUMUYECKUX
peaKIuii ¢ y4eTOM MX SHEPreTHUECKUX XapaKTEPUCTHK, XapaKTep U3MEHEHHsI CKOPOCTH
XUMUYECKOM peakiuy B 3aBUCHUMOCTH OT Pa3IWYHbIX (AaKTOPOB, a TaKXKE XapakTep
CMEIICHHUS XUMHYECKOTO PABHOBECHS IO/ BIMSHUEM BHEIIHUX BO3ACHCTBHA (IPUHIIATI
Jle laTennbe);

C(OPMUPOBAHHOCTh YMEHWSI XapaKTePU30BaTh XMUMHUYECKUE PEaKIINH, JICKAIUe
B OCHOBE TPOMBIIUICHHOTO TOJYYCHHsI CEpPHOW KHUCIOTHI, aMMHaKa, OOIIHe HaydHBIC
MIPUHIIATIBI XUMHAYECKUX MIPOU3BO/ICTB,; 1eJIeCO00Pa3HOCTh pUMEHEHUS
HEOPTaHWYECKUX BEIIECTB B IPOMBIIUICHHOCTH U B OBITY C TOUYKH 3PSHHSI COOTHOIICHUS
PHCK-TIONB3A,;

c(OpPMUPOBAHHOCTH BIIAJICHHS] CUCTEMON 3HAHWI O METO/JaX HAayYHOTO TO3HAHUS
SBIICHUI TPUPOABl — HAONIOJCHUWE, HW3MEPEHHE, MOJACITUPOBAHUE, OSKCIEPUMEHT
(peasbHBIN U MBICIICHHBIH ), HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaX, YMEHHUSI IPUMEHSI Th
3TH 3HAaHUS TPU DKCIEPUMEHTATBHOM HCCIEAOBAHWN BEIIECTB W JJs OOBSICHEHUS
XUMUYECKUX SIBIICHUH, HMEIOIIUX MECTO B MPHUPOJE, MPAKTUYECKOW IesATEIbHOCTU
YeJI0OBeKa U B IOBCEHEBHON KHU3HHU,

C()OPMUPOBAHHOCTh YMEHHUS BBIABIATH B3aMMOCBS3b XHMUYECKUX 3HAHUU
C MOHATHSIMH U TIPEJCTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX TPEIMETOB IS OoJiee
OCO3HAHHOTO MOHMMAHHS MaTEPHAILHOTO €TMHCTBA MHPA,

c(OPMUPOBAHHOCTH YMEHUS TIPOBOIUTH PACUETHI:

C MCTIOJIH30BAHUEM TTOHSATHH «MaccoBasi J0JIsl BENIECTBA B pACTBOPE» U «MOJISIpHAS
KOHIICHTPAIIHS»;

Macchl BEIECTBA WM 00BbEMa Tas3a MO U3BECTHOMY KOJIHMUYECTBY BEIECTBA, Macce
Wi 00beMy OTHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB;

TEr10BOro 3P (heKTa peaxiuu,;

3HA4YeHHsI BOJAOPOJHOTO MOKA3aTeNsi PaCTBOPOB KUCIIOT M IIENOYel C M3BECTHOM
CTETICHBIO TUCCOILHNALINY,

Macchl (0oObema, KONMYECTBA BEIIECTBA) MPOJAYKTA PEAKIMH, €CIH OJHO
U3 HMCXOJIHBIX BEIIECTB J1aHO B BHUJE PACTBOpa C OMNPEICIICHHOM MaccOBOW oJiei
PacTBOPEHHOTO BEIIECTBA WM JAHO B H30BITKE (MMEET IPUMECH);

JIOJTM BBIXO/JIA TIPOTYKTA PEaKIIHH;

00BEMHBIX OTHOIIICHHI Ta308B,;

C(OPMUPOBAHHOCTh yMEHHI: CaMOCTOSITEIIFHO IUIAaHUPOBaTh M TPOBOJUTH
XAMHUYECKAN DKCIEPUMEHT (IPOBEICHUE PEaKIUii MOHHOTO OOMEHa, MOATBEPIKICHUE
KauyeCTBEHHOTO COCTaBa HEOPTaHWYECKUX BEIIECTB, OMPEICIICHHUE CPelbl PacTBOPOB
BEIICCTB C TOMOIIBI0 HMHIWKATOPOB, HW3YYCHHWE BIUSHUS pPa3IHYHBIX (HAaKTOPOB
Ha CKOPOCTh XMMHUYECKOW PEaKIuy, pelleHre SKCIePUMEHTAIbHBIX 3a/1ad M0 TeMaM
«Metamel» u «Hemeramib») ¢ coOJr0AcHHEM MpaBHil 0€30MacHOro oOparieHus
C BeIlleCTBaMH U JabOpaTOpHBIM 000pyAoBaHUEM, (POPMYIUPOBATH LEAb UCCIEIOBAHNUS,
OPEICTaBIATh B PpasNU4HON (opme pe3yiabTaThl SKCIEPUMEHTa, aHaIU3UPOBATH
U OLIEHUBATh 179 JIOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHHUI: cOONIOAaTh MpaBUja MOJIB30BAHUS XUMHUYECKOU
MOCyA0M 1 Ja00paTOPHBIM 000pYI0BaHKWEM, OOpAIEHHUSsI C BEIIECTBAMHU B COOTBETCTBUH
C UHCTPYKLUSAMU IO BBINOJHEHUIO TA0OPATOPHBIX XUMUUYECKUX OMBITOB, SKOJIOTHUECKU
1eseco00pa3HoOro MOBEJICHHS B ObITY U TPYAOBOM AEATEIBHOCTH B LEISAX COXPAHEHUS
CBOETO 3JI0POBbS, OKPYKAlOIEH NPUPOAHOW CpeAbl U JOCTHXKEHHS €€ YCTOMYUBOIO
pa3BUTHUA, OCO3HABATh ONACHOCTh TOKCHUYECKOTO JEWCTBUSA HA >XUBBIE OPraHU3MBI
ONpEIEICHHBIX HEOPTaHUYECKUX BEUIECTB, MOHUMas cMbIca nokaszatens [1IK;

C(hOPMUPOBAHHOCTh  YMEHHUM.  OCYIICCTBISATH  II€JICHANPABICHHBIM  TMOUCK
XHUMHAYECKOW HH(POpPMAIMK B Pa3IUYHbIX HCTOYHHMKAX (HaydHas M y4eOHO-HaydHas
JUTepaTypa, cpeactBa MaccoBod umHpopmarmu, VHTepHET M Apyrue), KpUTHYSCKU
aHAJIM3UPOBATh XUMUYECKYI0 HHPOpMAIUI0, MepepadaThiBaTh €€ U HCIOJIb30BaTh
B COOTBETCTBUHU c IIOCTAaBJICHHOU yueOHOH 3aja4en.



TEMATHYECKOE IIVTAHUPOBAHUE

10 KJIACC
Ne [HammeHnoBanue Koau (Conep:xanue o0yuenust OcHoOBHbIE BU/IBI AesiTeIbHOCTH  |[desaTeabHocTh |[9OP/LHOP
pa3gesioB M TeM  [4eCTB yqamuxces yuuTens ¢
yueOHOTrO 0 yueTom
npeaMera JacoB (enepanbnoi
padoueii
NMporpamMMbI
BOCIIUTAHUS
Paznen 1. Teoperndyeckne OCHOBBI OpraHn4ecKoi xumuu (8 4acos)
1. | IIpeamer 8 [Ipenmer u 3HaueHue PackpbIBaTh CMBICT U3ydaeMBbIX DopMHpOBaTH https://m.edsoo.ru/61HHS8J5
1 | opranmnueckoit OpPraHUYEeCKOi XUMHH, HOHATHUH (BBIICIATH UX HABBIKA 38X
XUMMHU, NpeCTaBIEHUE O MHOTOOOPasHH XapaKTepHbIe HAGTIONIeH A, T
Teopusi cTpoeHust OPraHNMYECKUX COETMHEHHH. HPHU3HAKH) U IPUMEHSTh 3TH ;Z];(;EECHM
OpraHUYeCKUX DIEKTPOHHOE CTPOEHHE aToMa MOHSATHSAIPHU ONIMCAHUH COCTaBa U OCMbIC.H’CHHﬂ
coemuuenuii A. M. Yriepo a:0CHOBHOC U CTPOCHHS BEIICCTB, I OIIBITA B
byriaeposa BO30YKICHHOE COCTOSIHHSI. OOBSICHEHUS OT/ICIBHBIX (PAKTOB M |SCTECTBEHHOHAYYH|
BanenTtHsie SIBJICHUI. ol obacTH
BO3MOXXHOCTH aTOMa PackpriBaTh CMBICIT 11OSHAHW,
o HCCJICJOBATECIILCKO
yriepoaa. XuMu4eckas MIOJIOKEHHH TEOpHUn P -
CBsI3b CTPOEHHS  OPraHHUYECKHUX

B OPraHUYECKUX
coenuHeHusX. Tumel
ruOpUAN3aIY aTOMa
yriaepoza.

MexaHn3MbI 00pa30BaHUs
KOBJICHTHOUCBSI3K (0OMEHHBIN
U JIOHOPHO-

aKIenTopHsiii). THITBI
MepPEeKPbIBAHUAATOMHBIX

Bemiects A. M. Byrneposa
"

NPUMEHSTh X ISt
OOBSCHEHUST 3aBHCHMOCTH
CBOJNCTB BEIIECTB  OT
COCTaBa M CTPOCHUSI.
Hcnonws3oBath

XUMHYECKYIO CUMBOJIUKY
Juis

LleneBoit
OpPHEHTHUP:
lleHHOCTH
HAY4YHOTO
O3HAHUS

3HATH U yBaXaTb
IOCTHKEHUS
Haeil Ponunsr —
Poccuu B Hayke u



https://m.edsoo.ru/61HH8J5

opbOuTaneii: 6- U T-CBS3H.

OnunapHa, JIBOMHAsA Hu
TpoiiHas  cBa3b.  CrocoOsl
paspbiBa CBsi3eil B MoOJIEKyJax
OpraHMYeCKuX BEIIECTB.
Tlonsitue

0 cBOOOIHOM paaukae,

HyKJIeo(uIIe H3IEKTpodIIIe.
Teopus cTpoenus
OPraHUYECKHX
coequaennii A.M.
byrneposa u ee
COBPEMEHHOE Pa3BUTHE —
CTPYKTYPHAasITEOpHs
OPraHUYECKHX
COEIUHEHNN. 3HAUECHHUE
TEOPUH CTPOEHHUS
OPraHUYECKHX
COCZIMHEHNH.
MounekynspHble U
CTPYKTypHBIE (POPMYIIEL.
CTpyKTypHBIE (POPMYITBI
Pa3IMYHBIX BUJIOB:
pasBepHyTasi,
COKpAILlEHHas!, CKEeJIETHAsL.
W3omepus. Bunst
U30MEPUH. CTPYKTYpHa,
HPOCTPAHCTBEHHASL.
OnexTpoHHbIE 3QPEKTH B
MOJIEKYJIaXOPraHMYeCKHUX
COEIUHEHNM.
WHAyKTUBHBII 1 ME30MEPHBII

COCTaBJICHUSIMOJICKYIISIPHBI
X M CTPYKTYPHBIX
(pa3BEpHYTBIX,
COKpAIIEHHBIX,

CKEeJIETHBIX) (GOpPMyIT
OpraHUYECKHXBEIECTB.
OnpenemnsiTe BUIBI
XUMHYECKOU CBSA3U
(onuHApHBIE, KPATHBIE) B
OpraHUYeCKHX

COETHHEHUSX.
XapakTepHu3oBaTh poJib U
3HAYCHUEOPTaHUUCSCKON XUMHUU
B peIICHHU TPOOIeM
DKOJIOTHYECKOM, TUIIIEBOH
0e3011aCHOCTH, B Pa3BUTHU
MEIMLUHBI, CO3JAaHUH HOBBLIX
MaTepuaioB, B o0ecrieueHuN
PaLHOHAIBHOTO
[IPUPOIOTIONH30BAHHS;
MOATBEPKAATH €€ CBA3b C
JPYyrUMUHAayKaMH.
HcnonwszoBark

MO JISITH

OpraHUYeCKHX

BEILIECTB

JUTSL WIUTIOCTPALUH X
XHMHUYECKOTO ¥
MPOCTPAaHCTBEHHOTO CTPOCHHS.

HabmronaTh ¥ ONIUCHLIBATH

IEeMOHCTPALMOHHBIE OTIBITHI;

[IPOBOJINTH U OTHUCHIBATH

mabopaToOpHBIE OMBITHI

TCXHUKE.

LleneBoit
OpPHEHTHUP:
maTpuOTHYECKOE
BOCITUTAHHE




a¢dektsl. [Ipencrasnenne o
KJIacCU(pUKALUH OPTaHHYECKHX
BemecTs. Ilonstue

0 (YHKIIMOHAIBHOH TpyIIIIe.
TI'omonorus.I'omonoruueckue
psansl. Homenxiatypa
OpraHUYeCKUX COSIMHCHUMH
(cucremMaTnyeckas u
TPUBHAIbHBIC HA3BAHHS).
OcobeHHocTH 1 KiaccupuKanus
OPraHUYECKHUX PEaKIHH.
OKuCIUTENbHO-
BOCCTQHOBUTENIbHbIE PEAKIIMU

B OPTaHUIECKON XUMUH.
IKCrepUMEeHTAIbHbIE METObI
H3yYeHHsI BelecTB H MX
npeBpanleHuii: /leMoHcTpanuy:
- 03HaKOMIICHHE ¢ 00pa3laMu
OPraHUYECKHX BEIIECTB U
MarepHallaMHHa UX OCHOBE;

— OIBITHI MO NPEBPALLEHUIO
OpPraHHYECKHX BEIIECTB MPH
HarpeBaHUHU(IUIABIICHHE,
00yrJIMBaHKE U TOPEHHE).

- JIabopaTopHbIE ONBITHI:
MOJIEITUPOBAHUE MOJIEKYIT
OpPraHHYEeCKHX BELIECTB

Paznen 2. Yraesoaoponsi (35

Yaca)

2. | IlpenenbHble 5
1 | yrmeBogopomst
QJTKaHEl,

Anxansl. ['oMoOrHuecKuii psa
aJkaHOB,0011as hopMya,
HOMEHKJIaTypa U H30MEpHL.

Bnagers n3ydaeMbiMu
XHMHYECKUMHUIIOHATHSIMH.
BrusiBnsaTe xapakTepHbie

DopmHpoBaTh
HaBBIKH
HaOJIF0IeH U,
[HAKOIICHHS

https://m.edsoo.ru/LC5J74C

MA
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LIMKJIOQJIKAHBI ONeKTpoHHOE U NPU3HAKUIIOHSTHH, (pakTos,
HPOCTPAHCTBEHHOE CTPOCHHE YCTaHABIMBATh X OCMBICIICHHS
MOJIEKYJT ATIKAHOB, SP°- B3aHMOCBSI3b, UCIIOJIB30BATh OTIbITa B

eCTECTBCHHOHAYYH|
ruOpHUIM3anns aTOMHBIX COOTBETCTBYIOLIHE ITOHSTHS oif oGnacTH
opOuraneii yrieposa, G-CBs3b. NP OIIMCAHUHU COCTaBa, no3Hamms,
Kongopmepol. Duznyeckue CTPOCHUSAU TpeBpalIeHUN HCCIIe[0BATENIbCKO
CBOMCTBAAIKaHOB. OpraHUYECKUX COEJUHEHHH. il e TeNbHOCTH.
XuMuvecKre CBOMCTBA aJIKaHOB: Hcmnonb3oBath .
peakiuu3aMeleHus, XUMHYECKYIO0 CUMBOJIUKY iﬁ;::::p:
H30MEpH3alMH, JCTHAPUPOBAHHUS, | JUIS COCTABICHUS LCHEOCTH
LHUKIH3AlMH, THPOIIN3a, MOJICKYJSIPHBIX 1 HAYYHOTO
KPEKHHI'a, TOPSHUSL. CTPYKTYPHBIX o3HaHUS
Haxoxnenne B mpupoae. Crioco0st (pa3BépHyToii, T —
MOJy4YEHHS U COKpaHIeHuHOI/I, S —
TIPUMEHEHUE AJIKAHOB. CKeJTeTHO#) opmyst Hamei PoTHHbI —
Iuknoankaner. O6mast YIICBOZIOPOJIOB. Poccuu B HayKe 1
(opMya, HOMEHKIATypa YcranaBinuBarth TeXHHUKE.
H H30MepHSL NPUHAUISKHOCTD BELIECTB K 3
OCoOEHHOCTH CTPOCHHUS U OIpe/ICICHHOMY KlacCy ](;}E:E::p:
XMMHUYECKUXCBOMCTB MaJIbIX YTJICBOAOPOJOB 10 COCTaBY U Itatprotuaeckoe
(UHKIIONIPOTIaH, CTPOCHHUIO, Ha3bIBATh UX PO
LUKIT00YTaH) U OOBIYHBIX T0 CHCTEMATHYECKOMH
(UMKIIOTICHTaH, IUKJIOTSKCaH) HOMCHKJIAType;NIPUBOUTH
HUKII0a1KaHOB. CrIocoObI TpUBHAJIbHBIC HA3BAHHA
[10JTy4EeHHS ¥ IIPHMEHEHHE OTAEJIBHBIX NPECTABUTEINICH
LNKJIOATKAHOB YIJIEBOOPOJIOB.
2. | HempenensHbie 14 AnxeHsl. [OMOTOTHYECKHI P OnpenensiTe BUAbI XHMHYECKON https://m.edsoo.ru/0BNBOP
2 | yrneBonopomI: aJKeHOB,00mas hopmyna, CBSI3U B MOJIEKYJIaX H31

QITKCHBI, HOMEHKJIaTypa. YIIIeBOIOPOJOB(KOBAICHTHAS [

QJTKaIMCHBI, ATKHHBI DNeKTpOHHOE U HeToJsipHas U
MPOCTPAHCTBEHHOE HOJISIpHAsL, G- U T-CBSI3b).



https://m.edsoo.ru/0BNB0P

CTPOCHHE MOJICKYIT
ATKEHOB,

sz-m6pnzu/13aum1 ATOMHBIX
opOuraineii yriepoza, 6- 1 -
cBsi3u. CTpyKTypHas U
reomerpuueckast (yuc-mparc-)
n3omepus.duszndeckue CBONCTBa
AITKCHOB.

XUMHUYECKHE CBOMCTBA!
peakuuu

IIPUCOEANHEHNS,

3aMeIeHHs

B O-TIOJIOKCHHUE TIPH

JIBOMHOMN CBsI3H,
MTOJIMMEPHU3AIHU U

OKHCJICHUSI.

Ilpedcmasnenue o mexarnuzme
PEaKyuuINeKmpoPuIbHO20
NPUCOeOUHEHUs!.

[IpaBuno MapkoBHUKOBA.
KauecTBeHHBIEpEaKIIUK Ha
JIBOMHYIO CBSI3b.

CnocoOsl osty4yeHus u
IIPUMEHEHHEAIKCHOB.
Ankanuensl. Kitaccnguxanus
AIKATUCHOB (COMPSIKCHHBIE,
H30JIMPOBAHHBIE,
Kymyaupoganivie). OcoOGeHHOCTH
JJIEKTPOHHOTO CTPOCHUS U
XUMHUYECKHX CBOWCTB
COTPSDKEHHBIX IMCHOB, 1,2- 1
1,4-npucoenuHeHME.

ITonTBepxaaTh Ha

KOHKPETHBIX IpUMepax
XapakTep 3aBUCHMOCTH
PEaKIMOHHON CIIOCOOHOCTH
YTIEBOJIOPOJOB OT KPATHOCTH U
THUITAaKOBAJIEHTHOM CBsI3H (O- | TT-
CBSI3H), B3AUMHOT'O BIIMSIHHUSI
aTOMOB U I'pYyIIIaTOMOB B
MOJIEKyJIaX; a TaKKe

OT 0COOCHHOCTEH peanu3ain
Ppa3IMYHBIX MEXaHU3MOB
MIPOTEKAHUSIPEAKIIUHA.
XapakTepu30BaTh COCTAB,
CTpOEHUE, IPUMEHEHHE,
(u3nuecKre 1 XUMHYECKUE
CBOIICTBa, BAXKHEHIIINE CIIOCOOBI
MIOJTy4EeHUs

YTJIEBOIOPOJIOB, TPUHAAIEKAIIUX K
Pa3IMYHBIM KJIACCAM.

BblﬂBJ’lﬂTb FCHCTI/I‘{CCKy}O CBs3b
MEXIY YIIIEBOJOPOIaMH
Pa3IMYHBIX KJIACCOB 1
MOATBEPKAATH €€ HAIUYUE
ypaBHEHMHMM COOTBeTCTBy}OLLLI/IX
XUMHMUYECKUX peaKuil

C UCTIOJIb30BAHUEM
CTPYKTYPHBIX(OPMYIT

BEILIECTB.

[IpencraBiasTh pe3ysbTaThl
JKCIepuMeHTa B hopme

3aMUCH ypaBHEHUH
COOTBETCTBYIOIINX PEAKIIUI




[Tonumepuzanus COnpspKEHHBIX
nueHoB.CrnocoObl MOMyUeHUs 1
MIPUMEHEHHE ATKATUCHOB.
Ankusbl. 'oMonoruueckuii psag
aJKMHOB,0011ast hopMyIa,
HOMEHKJIATypa U H30MEpHSL.
DIEeKTpOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ aJIKHHOB, SP-
rHOPUAN3ALIHS SIEKTPOHHBIX
opbuTaneil atoMa yriieposa.
DU3NYECKHECBOMCTBA AJIKUHOB.
XuUMHYECKHE CBOMCTBA. PEAKIIUU
MIPUCOEANHEHNUS, AUMEPH3ALUH 1
TPUMEpHU3aINH, OKHCIICHUS.
KucnorHele cBOMCTBA aJIKHHOB,
UMEIOIUX KOHLIEBYIOTPOHHYIO
cBsi3b. KauecTBeHHBIE peakuuHa
TPOUHYIO CBSI3b.

CriocoObl MONTyueHHs 1

U JIeNaTh BBIBOJIBI HA UX
OCHOBE.
IIpoBOIUTH BHIUMCIICHUS
JUISL OTIPEAEIICHHS MOJICKYIIIPHOI
(hOpMyYITBI OPraHUYECKOTO
BEI[ECTBA [10 YPABHEHHIO
XUMUYECKOH peaKIuiy Mo
MacCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOSIIHNX B €T0
cocras, 1o Macce (00bemy)
MPOJIYKTOB CrOPaHHMS.
CaMOCTOSATENBHO
IUIAHUPOBATh U
OCYILECTBIATH CBOIO
[I03HABaTEIbHYIO
JIeATeIbHOCTh; IPUHUMATh
AKTUBHOE yyacTHe

B I'PYIIOBOH y4eOHOI

e TeIbHOCTH

NpUMEHEHUe
QJIKMHOB
ApoMaTHuYeCcKue ApomaTuyeckue Brnanets nzyuaembiMu DopmHupoBaTH https://m.edsoo.ru/3KLA1L2
YTJICBOAOPOABI YIJIEBOAOPOBI. XUMHYECKUMUIIOHATUIMHU. HaBLIKK 6M
(apeHbI) I'omonoruueckuii psia apeHoB, BhISBIATE XapakTepHbIe Habuiozierus,
~ HAKOIIJICHU A
o0as Gpopmyia, HPU3HAKUIIOHSTHH, (baxros
)
HOMEHKJIaTypa U U30MepHs. YCTaHaBIUBATh UX OCMBICIICHHS
OneKTpoHHOE U B3aUMOCB3b, UCII0JIb30BATh OIbITa B
MPOCTPAHCTBECHHOE COOTBETCTBYIOIIUE ITOHATHS CCTCCTBCHHOHAY'IH|
CTPOEHHE MOJIEKYJIbI TPH ONHCAHUH COCTABa, ofi obnactit
v TTO3HAHHA.
OeHsoa. CTPOEHHUAU MPEBpALEHU N '
(MCCIICOOBATEIILCKO

Hpasuﬂo apomamu4Hocmu,

OPraHUYECKUX COeTNHEHHMN.

i1 TeATenbHOCTH.
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npumepoblapomamudeckKux

Hcnonb3oBaTh

coeOuneHuil. XUMHUYECKYIO CUMBOJIUKY Llenepoit
DusHyecKue CBOHCTBA ISl COCTABIIEHUS OPHCHTHP.
LICHHOCTHU
apeHOB. XUMHUUECKHE MOJICKYJISIPHBIX K ayusioro
CBOIiCTBa OCH30J1a U €ro CTPYKTYPHBIX o3HAHMS
TOMOJIOTOB: PEaKIHH (pa3BépuyToii,
3aMeICHUsS COKpAILEHHOI, 3HATH M yBaXaTh
B OEH30JIbHOM KOJIbIIE U CKeNIETHOM) popmyit flocTiKenA
YIJICBOAOPOIHOMPAIUKAIIE, YIIIEBOJOPOJIOB. Eamen Pomurst —
0CCUM B HayKe U
peaKIuy IPUCOCANHEHHS, VYcranaBnuBath I
OKHCIICHHE TOMOJIOrOB OeH30J1a. NPUHA/UISKHOCTh BELECTB K
Peaxyuu snexmpogunvroeo olpesieNIeHHOMY Ki1accy Llenesoit
samewenus.IIpeacraBnenue 00 YIJIEBOJOPOJOB 10 COCTaBY U OpHEHTHD:
OPUEHTUPYIOLIEM JEHCTBUH CTPOEHHUIO, Ha3bIBATh HX [1aTPHOTHIECKOE
3aMecTuTeNei B 6EH30IbHOM 10 CHCTEMAaTHIECKO POCTIHTAHHC
KOJIbLIC Ha TIPUMEpPE aJKUIBHBIX HOMEHKJIAType;IIPUBOIUTH
panvKanoB, KapOOKCHIIBHOM, TPUBHAJIbHbIC HA3BAHHS
THAPOKCHUIIBHBIN, aMHHO- U OT/EJNBHBIX MPECTaBUTEINICH
HUTPOTPYIII,aATOMOB TJIOT€HOB. YIJICBOIOPOJIOB.
OCOOCHHOCTH XMMHYECKHX
CBOWCTB CTHpOJIA.
Ionumepuzanus  cTuposa.
Croco0Obl  TONYyYCHUST |
MPUMEHEHHE
ApOMATHYECKHX YIIIEBOIOPOIOB
[IpuponHsie IMpuponnsiii ras. IlonytHele XapakTepu30BaTh HICTOYHUKH Llenesoit https://m.edsoo.ru/RY6NBZ
MCTOYHUKHU Hedrsubierassl. Hedts u eé YIJIEBOJOPOHOrO ChIphsl (He(Th, [OPHCHTHD: AW4
YTJIEBO/IOPOJIOB | HPOHCXOXK/IEHHE. IIPUPOHbII T'a3, YTOIb), pKojormeckoe
X nepepadoTka Kamerubrit yroms u CIIOCOOBI UXIIEPEPabOTKH U pocTatme
MPOJYKTBI €r0 NPaKTHYECKOE MPUMEHEHHE PasBuBaTH
nepepadoTKH. MOJIy4aeMBbIX [IPH 3TOM [103HABATENIbHBIE

Croco6bl tepepaboTKu

TIPOJIYKTOB.

MHTEPECHI C
yaérom



https://m.edsoo.ru/RY6NBZ

HEe(TH: MEPEroHKa,

KPEKUHT (TepMUYECKHIA,
KaTaIMTHIeCKHi), pu(OPMHUHT,
[IHPOJTHU3.

IpoyKTHI IepepaboTKH
He()TH, UX IPUMEHEHHUE B
MPOMBIILICHHOCTHH B OBITY.
TeHeTHYECKask CBA3b MEKILY
Pa3INYHBIMU

Hcnons3oBate
00I1IeHayYHBIEMETOIbI
MO3HAHUS

IPH CaMOCTOSITEIIEHOM
TUTAHUPOBAHHH,
HPOBEJICHUH HOITMCAHUU
XUMHYECKOTO
JKCIIEPUMEHTA
(J1abopaTOpHBIE OIBITHI U
MPAKTHYECKHE PAOOTHI).

MHIMBA/TYaTbHBIX
HHTEPECOB,
CII0COOHOCTEI,
IOCTIOKEHUH.

3HATh U yBaXaTh
TOCTIKEHUS
Hameil Pogunel —
Poccun B Hayke u
TeXHHKeE.

KJIaccaMH yriIeBOIOPOJIOB Llcneroii
CrnenoBaThb paBUIaM OpHEHTHD:
0e30macHOMpadoTh! B [aTPUOTHYECKOE
na60pa’r0p]/1p[ BOCIIUTAHHE
IIPU MCIOJIB30BaHUH
XUMHYECKOU OCYIBI U
000pyI0BaHHs, a TAKKE
paBUJiaM OOpaIeHus ¢
BEIIIECTBAMUB COOTBETCTBHH C
HMHCTPYKLIUSMUBBITOTHEHHS
11ab0PaTOPHBIX OMBITOBH
HPaKTHYECKUX padoT
TI0 TIOJTYYCHHUIO U
U3y4YCHUIO
OpraHMYECKUX
BEIIIECTB.

["anorennpou3BoIHbl DJEKTPOHHOE CTPOCHHE BBIABIIATE TeHETHUECKYIO CBA3b | POPMHPOBATH https://m.eds00.ru/JI9OENZ
CYrJICBOJOPOJIOB rajloreHoIpOU3BOAHBIX MESKIy yTIIeBOA0POAAMU HaBbIKH oM

YraeBOI0POJIOB. Pa3IMYHBIX KIACCOB U E:gg:i?::'

Peaxuuu 3amenienus MOATBEPKAATH €€ HAINUUE (paKToB,

rajoreHaHa YPaBHCHUSAMU COOTBETCTBYIOIIUX  |0CMBICIIEHUS

TUIPOKCHIL, XUMHYECKHX PeaKIui OTIBITA B



https://m.edsoo.ru/JI9OENZ

HUTPOTPYIILY,
LUAHOTPYIITY,

aMHUHOTPYIITY.

JleiicTBue Ha
TaJIOTeHIIPOU3BOAHbIE

BOJIHOTO M CIIUPTOBOTO
pacTBoOpa IIeI0YH.
Bsaumoaeiicterue
JIUTAJIOTCHAIIKAHOB ¢ MarHUEM U
nuHkoM.IlousTue o
METaTIOOPraHuIeCKUX
coeqMHeHUAX. Vcnoib30BaHue
rajJoreHIPOU3BOIHBIX B OBITY,
TEXHUKE UB CUHTE3EC.
JKCnepuMeHTAJIbHbIE METO/bI
M3y4YeHHs BeIecTB U UX
TpeBPALICHHUI

- JleMoHCTpanuu:

— JeMOHcTpauus GpU3HIeCKux
CBOICTBYTJICBOJIOPOJIOB
(pacTBOPHUMOCTS);

— Ka4yeCTBEHHBIE PEaKINHh
YIIIEBOJOPOJIOB PA3IMUHBIX
KiaccoB (oOeciBeYnBaHie
OpOMHOH MJIN HOJTHOMBOIB,
pacTBOpa epMaHraHaTa Kajus,
B3aUMOIENHCTBHE

alleTHIICHA C

aMMHUaYHBIM PaCTBOPOM
oKcHzacepedpa);

- 06pa3111>1 mjiacTtMace,

C HCHOJIB30BAaHUEM
CTPYKTYpHBIX(popMyI

BEILIECTB.

IIpencraBnsTh pe3ynbTaThl
JKCIepuMeHTa B hopme

3aMKCH ypaBHEHUH
COOTBETCTBYIOIIUX PEaKIUit

U JIeNaTh BBIBOJIBI HA UX

OCHOBE.

IIpoBoIUTH BHIUMCIICHUS

JUISL OTIPEAEIICHHS MOJICKYIIAPHOI
(hOpMyITBI OPraHUYECcKOro
BEIECTBA 10 YPABHEHHIO
XUMUYECKOH peaKIiu Mo
MacCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOSIIHNX B €T0
cocras, 1o Macce (00Bemy)
MPOJIYKTOB CrOPaHHMS.

eCTECTBEHHOHAYYH|
oii 0OacTn
[103HAHMS,
HCCIIEI0BATEIBCKO
i1 eI TEIBbHOCTH.

LleneBoit
OpHEHTHD:
[EHHOCTH
HAYIHOTO
IIO3HAHUSL

3HATh U yBAXaTh
OCTIOKEeHUST
Harei PoauHer —
Poccun B Hayke u
TeXHHUKeE.

LleneBoit
OpPHEHTHUP:
maTpuOTHYECKOE
BOCITUTAHHE




Kay4yKOB UPE3UHBI;

- koJutekuuu «Hedte» n
«YTonb»;

- BugeopparMeHt

«BynkaHM3aLUAPE3UHBI».

- JlaBopaTOpHbIE OBITHI:

- 03HaKOMIICHHE C
o0pasuamu miactTMacc,
Kay4yKOB ¥ PE3HHBI;

— MO/JEIUPOBAHU

€ MOJIEKYI

YIIIEBOIOPOJIOB U
raloreHOIPOU3BO

JTHBIX;

- IOJy4eHHe MeTaHa U
HU3Yy4EHHE ErOCBONCTB;

- IOJy4eHHE aleTHIeHa U
H3y4eHHE erOCBONCTB.

- IIpakTyeckue pabOTHI:
Ne 1. Tlony4eHue 3TuI€HA U
HU3Y4EHHEEro CBONUCTB.

- Pacuérurle 3amaun.

- ompezelieHue
MOJIEKYJISIPHOH hopMyIIbl
OPraHUYEeCKOTo BellecTBa
10 MacCOBBIM JIOJISIM aTOMOB
JJIEMEHTOB,

— BXOJIINX B €TO COCTaB,;
— HaXOXKJEHHE MOJICKYJSIPHOI
(hOpMYJIBIOPraHUYECKOr0




coeMHeHusI 1o Macce (00bemy)
MPOJYKTOB CrOPaHHUSI;
pacy€Thl 0 ypaBHEHUIO
XUMHYECKOU

peakuuu

Pasnen 3. Kuciiopoaconep:ka

e oprannyeckune coequnenus (41 gac)

3. |Cruptel. DeHon
1

11

[penenbHbIe OHOATOMHBIE
CIHMPTHI.

Crpoenne MoJiekyi (Ha

NpUMepe METaHOJIa U STAHOJIa).
T'omonoruueckuiipsiz, obmias
(opmyna, nzomepus,
HOMEHKIIaTypa u

KJ1accuuKanusi ClIupToB.
®duznyeckne CBOUCTBA CIIUPTOB.
Bonopomanas cBsi3b.

XHUMHUECKHUE CBOMCTBA:

peaKIMy 3aMelieHus,
JIeTHpaTaliy, OKUCICHHS,
B3aUMO/IEHCTBHE C
OpraHu4eCKUMHU U
HEOPraHWYECKUMHU KHCJIOTAMH.
KauecTBeHHast peakiys Ha
0JTHOATOMHBIECITUPTBHI.
dusnogornyeckoe eHCTBUE
9TAHOJIA U METAHOJIA HA OPTaHU3M
yenoBeka. CriocoObl MOJyYeHUs U
MPUMEHEHHE OJJHOATOMHBIX
CITHPTOB.

[poctsie 3¢upbl, HOMEHKIATYpa U
n3omepusi. OcobeHHOCTH

(bI/ISI/I‘IeCKI/IX HUXUMHYCCKUX

PackpbIBaTh CMBICI H3y4aeMbIX
MOHSTHH (BBLAEIATH X
XapaKTePHBICTIPU3HAKH) 1
l'lpPIMeHﬂTb 9TU l'lOHﬂTVlﬂl'lpl/l
OIHCaHUK COCTaBa U CTPOCHHUSI
BEIIECTB, JJIsI 0OBSICHEHUS
OT/ENBHBIX (hAKTOB U SBJICHHUIA.
HcnonwszoBarh
XUMHYECKYIO CHMBOJIUKY
JUISL COCTABJICHUS
MOJICKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BépuyToii,
COKpaIEHHO#) hopmyi
KHCIIOPOCOIEPIKAIINX
OpraHUYECKHX BELICCTB.
VcraHaBIuBaTh
NPHHAUISKHOCTH
KHCIIOPOI0COIEPIKALIUX
OpraHUYECKHUX BEIECTB
K OIpeJIe/IEHHOMY KJIAcCy I10
COCTaBYH CTPOCHHIO, Ha3bIBATh UX
10 CUCTEMAaTHUYECKOU
HOMEHKJIAType;
MIPUBOUTH TPUBHAIIBHBIC
Ha3BaHUs

DopmHpoBaTh
HaBbIKH
HaOII0AeH N,
HaKOIIJICHUS
(hakToB,
OCMBICIICHHS
OIlbITa B
CCTECTBCHHOHAYYH|
oii oOiacTn
TO3HAHMS,
HCCIIEI0BATEIBCKO
i1 eI TENBbHOCTH.

LleneBoit
OpHEHTHD:
LeHHOCTH
HAYIHOTO
IIO3HAHUSL

3HATh U yBaXKaTh
IOCTHKEHUS
Hariei PoauHer —
Poccuu B Hayke u
TEXHUKE.

[leneBoit
OpPHEHTHUP:
maTpuOTHYECKOE
BOCITUTAHHE

https://m.edsoo.ru/TJI36WG
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cBOiicTB. MHOTOaTOMHBIE
CIHPTHI: ITHIEHTIIUKOJIBH
raunepuH. Pusndeckue u
XUMHYECKUECBONHCTBA: PEAKLIH
3aMelIeHUs, B3aUMOJICHCTBHE C
OpPraHUYEeCKUMHU U
HEOPraHW4ECKUMHU KHCIIOTAMH,
KaueCTBEHHAs PeaKius
Ha MHOTOAQTOMHBIE CITUPTHI.
®duznosoruyeckoe AeicTBrIe
Ha OpPraHKu3M YeJIOBeKa.
CrocoOsInoyueHus 1
MPUMEHEHHE
MHOTOATOMHBIX
CIIMPTOB.
®enout. CTpoeHre MOJIEKYIIB,
B3aUMHOCBJIHSHHE
THIPOKCOTPYIIIBI K
OeH301bHOTO snpa. dPusnueckue
cBoiicTa erona. OcobeHHOCTH
XMMHYECKUX CBOMCTB (heHOIa.
KauecTBeHHBIC peakLuu
Ha (eHos1. TOKCHYHOCTD
(heroma. CrrocoObI
MOJTyICHHUS U TPUMEHEHHE
(enona.
DeHonpopManbaeruiHas cMoia

KapGoHuibHbIC
COCIMHCHNS:

QJTb ICTHIBI 1
KETOHBI.
KapOoHOBEIE
Kknc0ThL CIIOXKHBIC

21

KapOoHunbHbIe COeANHEHUS:
aJIbICTH/IBIH KETOHBI.
DNeKTpOHHOE CTPOCHHE
KapOOHUIBLHOU TPYIIIBL.
I'omomnoruaeckue psibl

OTJIETBHBIX MpeCTaBUTENEH
KHCIIOPOACOAEPKAIINX
coeIMHEeHUH. XapaKTepu30BaTh
COCTaB, CTPOCHHUE, IIPUMEHEHUE,
(u3nUecKue U XUMHYECKUE
CBOWCTBA, BAYKHEHIIIIE CTTOCOOBI
MOJTy4eHUS MIPeICTaBUTENeH
Pa3IUYHBIX KJIACCOB
KHCIIOPOACOIePrKaIInX
COEIMHECHUH;BBISBIIATD
TEHETUYECKYIO CBS3b
MEXIY HUIMH U
MOATBEPKAATH €€ HATM4Ue
YPaBHEHUAMHU
COOTBETCTBYIOLINX
XMUMHUYECKHX PEaKLHii ¢
WCTIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMyIT
BemiectB. [loaTBepk1aTh Ha
KOHKPETHBIX IPUMEPax
XapakTep 3aBUCHMOCTH
PEaKIMOHHON CIIOCOOHOCTH
KHCIIOPOACOIEPIK

amux

OpraHMYECKUX

BEIIECTB OT
(YHKLIHOHAIBHBI

X TPYIII B

COCTaBe UX

MOJIEKYII,

B3aHMHOTO

BIIMSTHUS aTOMOB

DopmHpoBaTh
HaBBIKH
HaOII0IEeH NS,
HAKOTJICHHS
(hakToB,
OCMBICITICHHS

https://m.edsoo.ru/O2NWGJ
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Bdupsl. XKups

aJIbJICTH0B HKETOHOB,

o0mrast popmyna, H3oMepHst

U HOMeHKJaTypa. Gusnueckue
CBOMCTBa

aJIbIECTHI0B M KETOHOB.
XUMHUYECKHE CBOKCTBA
aJIbJICTH/I0B U KETOHOB
(peakiyu MpUcoeINHEHHS).
Ilpedcmaenenue o mexanuzme
PEAKYUUHYKeOPUIbHO2O
NPUCOCOUHEHUSI.

OkwucieHue ajibaeruaoB,
KAueCTBEHHBIC PEaKIu
anpaerugoB. Croco0bl
MOJIyYEHHS ¥ IPUMEHEHUE
aJIbJICTH0B HKETOHOB.
OIHOOCHOBHBIE ITPECIBEHBIC
KapOOHOBBIC KUCIIOTHI.
OCoOEHHOCTH CTPOCHUS MOJICKYJT
KapOOHOBBIX KHUCIOT. M3omepus u
HOMeHKJarypa. dusnueckue
CBOWCTBA, BOJIOPOIHEIE CBSI3H.
XUMHUYECKHE CBOMCTBA:
KHCITIOTHBIC CBOWCTBA, PEAKIIHSI
sTepudUKaLNY, PEaAKIIH C
Y4acTHEM YTIIEBOIOPOIHOTO
paaukana.

[Monsitie 0  MPOM3BOAHBIX
KapOOHOBBIX KHCIIOT: CIIOXKHBIE
3¢ups!, aHzuopuobl,
2a102eHAH2UOPUOLL,  AMUObL,
HUMPUIBLL.

Oco0eHHOCTH CBOWCTB

U TPYIII aTOMOB B
MOJIEKyJIax; a

TaKKe

OT 0COOCHHOCTH peatn3alum
Pa3IMYHBIX MEXaHH3MOB
NPOTEKAHUAPEAKIIHHL.
Oco3HaBaTh OMACHOCTh
BO3JIEHCTBUS Ha )KUBBIE
OpraHu3Mbl ONPEACIEHHBIX
KUCJIOPOACOAEPIKAIMX
OpraHUYECKHX BEIIECTB U
HOSICHATH HA HPUMEPax CrocoObl
YMEHBIICHHUSH TIPEAOTBPALLICHHS
UX BPEIHOTO BO3JCHCTBHS HA
OpraHu3M 4YeJIOBeKa.
Hcnonb30BaTh 00LICHAYYHBIE
METO/IbI IO3HAHHMS [IPU
CaMOCTOSITETbHOM
IUIAHUPOBAHUH, IPOBEICHUU U
ONUCAaHUH XUMUUYECKOTO
JKCIIEPHUMEHTA

(;1abopaTOpHBIE OIIBITHL U
MPaKTHYECKUE PAbOTHI).
CreioBaTh IpaBuIaM
6e30macHOIpaboTh! B
naboparopun

HPH UCTIOJIB30BAHUM XUMHUUECKON
ToCy/bl ¥ 000pyJOBaHHS, a
TaKKe IpaBuiiaM OOpaIeHHs C
BEILECTBAMHB COOTBETCTBUH C
MHCTPYKUUSIMH BBIIOJHEHUS
11ab0paTOPHBIX OMBITOBU

OITbITA B
eCTECTBEHHOHAYYH|
0ii 00s1acTH
[MO3HAHUS,
ICCIIeI0BATENIBLCKO
i1 TeATenbHOCTH.

[leneBoit
OpPHEHTHUP:
LleHHOCTH
Hay4HOI'O
o3HaHMs

3HATh U yBaXkaTh
TOCTIIKEHUS
Haiei Ponuner —
Poccuu B Hayke u
TEXHUKE.

[{eneBoit
OPUECHTHUD:
[aTPUOTHYECKOE
BOCITUTaHHUE




MYpPaBbUHONUKHUCIIOTHI.
Muoroo6pasue KapOOHOBBIX
kuciaoT. OcoOOEHHOCTH CBOUCTB
HeTpeIebHBIX HapOMaTHIECKUX
KapOOHOBBIX KUCIIOT,
JUKapOOHOBBIX KHCIIOT,
THJIPOKCUKAapPOOHOBBIX KHCIIOT.
IMpencraBUTENHN BBICIIHX
KapOOHOBBIX KHCIIOT:
CTeapl/IHOBaH, MaJIbMUTHHOBAsA,
OJICHHOBAS, IUHONCEAS,
JNUHONICHO8AS

Kuca0ThL. CrocoOb!
MOJTYICHUS U

MpUMEHEHHE KapOOHOBBIX
KHCJIIOT.

CrnoHbIE 3QUPBHI.
T'omomnoruueckuii psi,o0imas
(dhopmyia, u3omepus 1
HOMEHKJIaTypa.

XKupsl: crpoenue, puU3HUECKHE U
XAMHYECKHE CBOMCTBA YKHUPOB:
TUAPOJIM3B KUCIION U IeIOYHON
cpenax.

OCcoOEHHOCTH CBOWICTB

JKHPOB, COJIEPIKALINX

OCTaTKH HeNpeIebHbIX
JKUPHBIX KACIIOT. JKupbl B
HPHPOJIE.

MBELIA KaK COJIM BBICIIMX
KapOOHOBBIX

KHCJIOT, KX MOIOIIEE IEHCTBHE.

NPAKTHYECKHX padoT

TI0 TIOJTY4EHHUIO U U3Y4EHHIO
OPraHUYECKHX BEIIECTB.
IpencraBaaTs pe3ynbTaThl
9KCIIEPHMEHTa B popMme

3aIHMCH ypaBHEHHUIT
COOTBETCTBYIOIIUX PEaKIIUH

U JIeNaTh BEIBOJBI HA HX

OCHOBE.

IIpoBoaUTH BEIYUCTICHUS

IUIsL OIIPEACIICHUS MOJICKYIISIPHOM
(opMyITBl OPraHIYECKOro
BEIIECTBA I10 yPAaBHEHUIO
XUMUYECKOH peaKkIiy Mo
MAacCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJAIINX B €TI0
COCTaB, a TAKXXE HA OIIpEIeNICHIE
JOJIH BBIXOJa IIPOIYKTA PEaKIHI
OT TEOPETHYECKU BO3MOKHOTO.
CaMOCTOSTEIbHO MIaHUPOBATh U
OCYIICCTBIIATH CBOIO
HO3HABATCIILHYIO IEATEIBHOCTD;
HPUHUMATh aKTUBHOE Y4acTHE B
TPYNIIOBOH yueOHOM
JesATeNbHOCTH




ITonsamue
0 cunmemuueckux MoOuUx
cpeocmeax(CMC)

'YrieBoabl

OO6mrast XxapakTepUCTHKA
YTJICBO/IOB.

Knaccudukauus yriesomos
(MOHO-, JIU-1 MOJINCAXAPHIIBI).
MoHocaxapu/ibl: IITI0K034,
(pyxTo3a,pnbo3a, ramaxkrosa,
JIe30KCUpro03a.

duznueckue CBOKWCTBa U
HaXO0XJICHHE B IIPUPOJIC.
®dorocunre3. Onmuueckas
usomepus. Konvuamo-yennas
maymomepus Ha npumepe
MONEKYIbl 2/IIOKO3bL,
npoexkyuu Xeyopca, o- u -
aHoMepbl 2IOKO3bL.
XUMHYECKHE CBOWCTBA IITIOKO3bI:
C y4acTHEM CITUPTOBBIX U
aJbJICTHJHOUTPYIIII, CITUPTOBOE
¥ MOJIOYHOKHCIIOE OpOXKEHHE
TJTFOKO3BI.

IIpumeHeHue IIoKo35l, €€
3HAUYCHUECB
JKU3HEIEATEIbHOCTH
opraHusma.

Jlrcaxapuasl: caxaposa,
MaJIbTO3a ¥ JIaKTO3a.
BoccranaBnuBarommye u
HEBOCCTaHABIMBAOIIIE
JIcaxapuibl.

OmnuckIBaTh COCTaB,
XAMHYECKOE CTPOCHHE U
NPUMEHEHHE YTIIEBOIOB,
XapaKTepU30BaTh HX 3HAUCHHE
JULSE KU3HEICATEIbHOCTH
OpraHu3MOB.
IMoaTrBepxaath Ha
KOHKPETHBIX ITPIMEpax
XapakTep 3aBHCHMOCTH
PEaKIOHHOM CIIOCOOHOCTH
KHCIIOPOACOAEPIK

amx

OpraHu4ecKux

BELIECTB OT
(DYHKIIMOHATBHBI

X TPYIII B

COCTaBe UX

MOJIEKYIT,

B3aMMHOTO

BIIUSIHHS] aTOMOB

M TPYIII aTOMOB B
MOJIEKYIIax; a

TaKxKe

OT 0COOCHHOCTH peann3aiinu
Pa3IMYHBIX MEXaHH3MOB
NPOTEKAHUAPECAKIIHIL.

DopMHpPOBATH
HABBIKH
HAOJIONEHHUS,
HAKOILTEHUS
(haxToB,
OCMBICIICHHS
OITbITA B
CCTeCTBEHHOHAYYH|
oii 00IacTH
[O3HAHUS,
ICCIIeI0BATENIBLCKO
i1 eI TENBHOCTH.

LleneBoit
OpPHEHTHUP:
LleHHOCTH
HAY4YHOTO
mo3HaHMs

3HATh U yBaXaTb
TOCTHIKEHUS
Haieit Pomunsr —
Poccuu B Hayke u
TEXHUKE.

[LleneBoii
OpUEHTHUD:
[aTPUOTHYECKOE
BOCIIUTAHUC

https:.//m.edsoo.ru/962BYGF
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I'mpponws caxapossl.
Haxoxxnenues npupoae u
IIPUMEHEHHE.
[ommcaxapumapr: Kpaxmait,
IIMKOTEH M LEJUII0I03a.
Crpoenne MaKpOMOJIEKYT
Kpaxmana,  IJIMKOTeHa M|
LEIUTIONIO3BI.
duzndeckne CBOWCTBA
Kpaxmaina M IIeJUTI0JIO3bI.
XUMUYECKUE CBOUCTBA
Kpaxmaia (Tuaposus,
KauecTBEHHAsIPeaKIus ¢
Homom). XuMuueckue
CBOMCTBA IEJIITIOI035]
(Tuznponus, peakuus
nosny4eHue 3pupon
neswtono3sl). [loustue
00 MCKYCCTBEHHBIX BOJIOKHAX
(BHCKO3a,alleTaTHBIH IIETIK).
IKCrepuMEeHTAIbHbIE METOIbI
- M3y4YeHHUs BelecTB M UX
npeBpauenmii: JleMoHCcTpanuu:
— CBOICTBa CITUPTOB:
PacTBOPHMOCTBB BO/IE,
B3aUMOJEHCTBHUE ITAHONA
C HaTPUEM, OKHCIICHHUE 3THIIOBOTO
CIHUPTAIUXPOMATOM KaJHs
(BO3MOYKHO HCIIOJIb30BAHME
BUJIEOMATEPUAIIOB);
— Ka4eCTBEHHBIC PEaKIHH
aNbJAEru0B.C aMMHUAYHBIM




pacTBOpOM OKcuaa cepedpa u

rugpokcugom meau(ll);

— XHMUYECKUE CBOMCTBA

PacTBOPAyKCYCHOM

KHCIIOTBI.

- JlaBopaTOpHBIE OTBITHI:

— peakIis TIHIeprHa C

ruapokcugommenu(ll);

— OKHCIICHHE

STHIIOBOTO CIUPTA B

AIBJICTU]] PACKAJICHHOM

MEIHOUIPOBOJIOKOI;

— B3aMMOJICHCTBHE PaCTBOpPA

TJIFOKO3BIC THAPOKCHIIOM

meau(ll);

— B3aMMOJICHCTBHE Kpaxmala ¢
HOJIOM.

- [IpakTueckue paboTHI:

Ne 2. Peenue
IKCIIEPUMEHTANBHBIX 33714
110 Teme «CIUPTHI U
(heHobI»;

Ne 3. Pewienue
9KCHEPUMEHTANIBHBIX 33/1a4 110
Teme «KapOOHOBBIE KHACIIOTHI.
CroxHbIC 3PUPBI».

— Pacuéruble 3anaun:
ornpeneneHue

MOJIEKYJISIPHOH (hOPMYJIbI
OPraHUYeCcKOro BeIlecTBa

110 MaCCOBBIM JI0JIsIM aTOMOB




9JIEMEHTOB,BXOISILIUX B €0
cocras; 110 Macce (06bemMy)
IPOIYKTOB CTOPAHHSI;
IO KOJIMYECTBY BELIECTBA
(macce, 00beMy)
MPOLYKTOB PEaKLIUK H/HITH
HCXOZIHBIX BEIIECTB;
— peureHue pacyETHBIX 3a1a4
Ha ONpeeNeHNE 10U BBIX01a
[POIYKTAapEaKHHi OT TEOPETHICCKH
BO3MOKHOTO

Pasnen 4. A3orcoaepskaunue opranudeckue coequnenus (12 yacon)

4.

1

AMMHBI.
AMMHOKHCJIOTBHI.
benku

1
2

AMUHBI — OpraHnYecKue
HpOHSBO}leIeaMMV[aKa.
Knaccudukanns aMuHOB:
anudaruueckue u
apoMaTHYECKHe; IEPBUYHBIE,
BTOPUYHBIE U TPETHUHBIE.
CrpoeHue MoJeky, oomas
(dopmyna,

H30MepHsl, HOMEHKJIATypa U
(husnueckuecBoicTBa.
XuMuveckoe cBOiCcTBa
anngpaTuIecKux aMHHOB!
OCHOBHbIE CBOMCTBA,
ANKUIUPOBAHKE, PEAKIIUH

C a30THCTOU

KHCIOTOM.

Comn

AIKHIAMMO

HUSL.

AHUIUH — IpeacTaBuTe)Ib aMUHOB

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHSTHH (BBLISISTH HX
XapaKTePHBICTIPU3HAKH) U
MIPUMEHSTH TU MOHSATUSAIIPH
OTIMCaHUH COCTAaBa U CTPOCHUS
BEILIECTB, ISl OOBSICHEHHUS
OT/ENBHBIX (haKTOB U SBICHHUI.
Hcnonws3oBath

XMUMHYECKYI0 CUMBOJIMKY

TUISE COCTABIICHHS
MOJICKYJISIPHBIX K

CTPYKTYPHBIX

(pa3BépHyTOH,

COKpaIEHHO#) hopmyi
a30TCo/IepIKAIINX
OpraHUYECKHX BELICCTB.
OmnpenensiTe NPUHAICKHOCTH
a30TOCO/IEPIKAIINX BEIIECTBK
oTpeieJIEHHOMY KJ1accy 1o
COCTaBYH CTPOEHMIO, Ha3bIBATh UX

DopmHpoBaTH
HABBIKH
HaOJIIONCHHUS,
HAKOTICHHS
(hakToB,
OCMBICIICHHS
OITbITA B
eCTECTBEHHOHAYYH|
oii obnacTu
MO3HAHMS,
HCCIIEI0BATEIBCKO
i1 1€ TEIBbHOCTH.

LleneBoii
OpHEHTHD:
LenHoCTH
HAyYHOTO
I1O3HAHUSL

3HATh U yBaXaThb
IOCTHKEHUS
Harei PoauHer —
Poccuu B Hayke u
TEXHUKE.

https://m.edsoo.ru/K8B3H5P
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apoOMAaTHYECKOTO Psa.
CtpoeHue aHUIMHA.

B3anMHOe BIHSHHE TPYIII
aTOMOB B MOJICKYJIe

anmmHa. OcoOeHHOCTH
XUMHUYECKHX CBOMCTB

aHuiuHa. KauectBeHHbIE
PeaKIKy Ha aHUITHH.

CrocoObl nostyueHue u
[pUMEHEHHE

anudaTuIecKuX aMHHOB H
aHWJIMHA U3 HUTpOoOeH301a.
AmunokucoThl. HoMeHKIaTypa
u uzomepus. OTaeNnbHbIC
MIPEICTABUTEIH 0-AMHHOKHCIIOT:
TJIMLMH, allaHuH, (DeHUIANaHUH,
CepuH, 2IyMamMuHo8as KUCI0ma,
Ju3uH, yucmeutn. Onmuveckas
usoMepus AMUHOKUCTIOM

D- u L-amunoxuciomer.
dusnueckue CBOWCTBA
aMHHOKHCIJIOT. XUMHYECKUE
CBOMCTBAa AaMHHOKHCIIOT KaK
aM(OTEpPHBIX OPraHUYECKUX
COeTMHEHHH, peaKIIis
MTOJIMKOH/ICHCAluH, 00pa3oBaHKe
MEeNTUIHOM CBSI3H.
Buonornyeckoe 3HaueHUE
aMuUHOKHMCIOT.CHHTE3 TIENTHIOB.
Benku kak mpupoaHbie
nonumepsl. [lepBuyHnas,
BTOPHUYHAS M TPETUIHAS

10 CUCTEMATUYECKOM
HOMEHKJIaType;IPUBOIUTD
TPHUBUAIIBHBIC HA3BAHUS
OTIETBHBIX PEICTABUTEIICH.
XapakTepu3zoBaTh COCTaB,
CTpOCHHE, TPUMEHEHHE,
(bu3nUeCcKre 1 XUMHYECKUE
CBOCTBA, BAKHENUIINE CIIOCOOBI
MOJYYCHUS] TUITHYHBIX
IpesicTaBuTeNeH
a30TCOJIEPIKALINX COCAUHCHUI.
OnKchIBaTh COCTAB,
CTPYKTYPY,0CHOBHBIE
CBOMCTBA OEJIKOB;
MOSICHATB Ha IIPUMepax
3HAYEHUEOETIKOB IS
OpraHu3Ma 4esioBeKa.
TIpoBOAUTE BEIYKCIICHUS
JUTSL OTIPEICIICHHS MOJICKYIISIPHO#T
(hopMyITBI OPraHUIECKOro
BEILECTBA 110 MACCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB, BXOISAIIUX B
€ro COCTaB, a TAKXKe 110
YpaBHEHHSIM XUMHYECKUX
Ppeaxuii.
Hcnonb3oBaTh
00I1IeHayYHBIEMETOBI
MTO3HAHMS
MPH CAMOCTOSTEILHOM
[TaHKPOBAHKH, TIPOBEICHUN U
OIMMCAHUN XUMHYECKOTO
BKcreprMenTa (1abopaTopHbIe
OITBITHI U TIPAKTHYECKUE PabOThI).

LleneBoii
OpUCHTHUD:
MaTPUOTHYECKOE
BOCITUTAHHE




CTPYKTypa OENKOB.
XuMmuyeckue cBoicTBa
OENKOB: THIPOIIH3,
JICHATypalusl, KaYeCTBEHHBIE
peakuuu

Ha Oenku. [lonsmue 06
asomcooepicauux
2emepoyuKIUIeCKUx
COCOUHEHUSX.
Tupumuounosvie u

nypuHogble OCHOBAHUS.
Hyxneunosvle kuciomei:
cocmas, cmpoenue u
buonocuYecKoepolb.
JKCHepUMEHTAIbHbIE METObI
M3y4eHHsI BeLeCTB U UX
npeBpalleHuii:

- JleMoHcTpanuu:

— pacTBOpeHHue OENKOB B BOJE,

— JeHarypanus OelKOB IIpH
HarpeBaHuH,

— IIBETHBIC PeaKInu OEIKOB.

- [IpakTHueckue paGoTHI:
Ne 4, Pemenue
JKCIIEPUMEHTATbHBIX3a/1a4
o TeMe «A30TcoeprKalue
OpraHMYecKue
COETUHEHHUSI;

Ne 5 Pemrenne
IKCIIEPUMEHTAIBHbIX3a/1a4
o TeMe «Pacro3naBanue
OPraHUYECKHX

CaMOCTOATENbHO IIIAHUPOBATh U
OCYILECTBIIATH CBOIO
[103HABATEJILHYIO JIEATENBHOCTD,
[IPUHUMATh aKTHBHOE y4acTHE B
rpyNInoBoit yueOHOM! eATeIbHOCTH




COETMHEHUI»,
- Pacuérurle 3amaun.

- ompezencHne
MOJIEKYISIPHON HOPMYITBI
OpraHUYECKOTO BEIIECTBA

10 MacCOBBIM JIOJISIM aTOMOB
DJICMEHTOB,BXOOIIHUX B €r0o
cocras; 1o Macce (06bemy)
MPOIYKTOB CTOPAHUS;

0 KOJIMYECTBY

BemecTBa (Macce,

00beMy) MTPOIYKTOB
peaKuuuy/niu

HCXOIHBIX

BELIECTB;

— pelleHre pacu€THBIX 33124
Ha OTIpe/IeICHHIE I0JIM BRIXOa
MPOYKTAPEAKIIUH OT
TEOPETHUECKH BO3MOYKHOTO

Pa3zjes 5. BoicokoMmouieky st

pHbIe coeqHenus (6 yacoB)

5.

1

BbicoxoMoueKysip
HBICCOEAMHEHUS

6

OCHOBHBbIE TIOHATHSI XHMUHU
BBICOKOMOJICKYJISIPHBIX
COCIIMHEHHIA: MOHOMED, IOIHMED,
CTPYKTYPHOE 3BEHO, CTEIICHb
MOJMMEPHU3ALIH, CPEIHSIS
MouieKysipHas Macca. OCHOBHBIC
METO/IBICHHTE3a
BBICOKOMOJICKYJISIPHBIX
COCMHEHHUIT — MONUMEepU3aLHs U
MOJIMKOH/ICHCALIHS.
Ilpedcmasnenueo

Burasiets n3ydaeMbiMu
XUMHYICCKUMHUIIOHSITUSIMH:
PacKpbIBATh CMBICI H3y9aeMbIX
MOHATHIA ¥ MPUMEHSITD 3TH
HOHATHUS IPU OIIMCAaHUH COCTaBa
U CTPOCHUSI
BBICOKOMOJICKYJISIPHBIX
OpraHUYECKHX BELIECTB,

111 OOBSICHEHHMS OTACIBHBIX
(hakTOBH SIBJICHUIL.
Hcnons3oBats

DopMHUpPOBATH
[HaBBIKH
HAOTI0CHNS,
HAKOTICHHS
(haxToB,
OCMBICIICHUS
OIBITA B
CCTECTBCHHOHAYYH|
oii 00acTH
[TO3HAHUS,
FCCIIeI0BATEIHCKO
i 1eATEIbHOCTH.

https:.//m.edsoo.ru/VLVADE
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cmepeopezyIapHOCIU U
HAOMONEKYAPHOU

CcmpyKmype noiumepos,
3A8UCUMOCITb CEOLICIE
NOAUMEPOS OM UX
MONEKYIAPHOO0 U
HAOMONEKYIIAPHOO0

CcmpoeHusl.

TMosMMepHbIe MaTepHaJIbL.
Inactmaccs! (TOMMATAIIEH,
MOJTHITPOTIMIICH,
MOJIMBUHIJIXIIOPH, TOIHCTUPOI,
MOJIMMETHIIMETAKPHUIIAT,
OJIMKapOOHATH,
HoJMdTHIeHTEpedTanar).
Vrunusanus 1 nepepaboTka
[UTACTHKA.

OnacToMepbl: HaTypalbHBbIH,
CHHTETHYECKHE KayIyKH
(OyTaaueHOBbIN, XJIOPOIIPEHOBBIH,
H30TIPEHOBBIIT) U

CHIIMKOHBI. Pe3uHa.

BosiokHa: HaTypasbHble (LIEepCTh,
ILIEJIK), ICKYCCTBEHHBIC (BUCKO3a,
aleTaTHOE BOJIOKHO),
CHHTETHYECKHE BOJIOKHA (KaIpoH
W JIaBCaH).

THonumepul cneyuanivnozo
HasHavenus: (megioH, Kesnap,
IEKMPONPOBOOsLUE NOTUMEDDL,
buopasnazaemvle noauMepbl).
JKcrnepuMeHTAIbHbIE METOIBI

XUMHUYECKYIO0 CUMBOJIHKY
TUTSL COCTABIICHHSI
CTPYKTYPHBIX (OPMYIT
BeniecTB(MOHOMEPOB H
MOJIMMEPOB) U
ypaBHEHHH peakiuit
MOJMMEpU3aLUIA
TIOJIMKOHICHCAIIUH.
OnucsIBaTh COCTaB, CTPOCHHE,
OCHOBHBIE CBOMCTBA U
[IPUMEHEHHEKayqyKOB,
Hamnboee
pacnpocTpaHEHHbBIX BUJJOB
IJIACTMACCH BOJIOKOH.
Hcnonp3oBath
oOrieHayYHbIC
METOTBI
MMO3HAHUS TIPU
CaMOCTOATEEHO
M
IUTAHUPOBAHUH,

IIPOBECHUH HOIMCAaHUHT
XUMHYECKOTO
bKerepuMenTa (1abopaTopHbI
OITBITHI U TIPAKTHIECKUE PabOTHI)

[leneBoit
OpPHEHTHUP:
[leHHOCTH
HAY4YHOTO
mo3HaHMs

3HATH U yBaXaThb
TOCTHKEHUS
Haieit Poxunbr —
Poccuu B Hayke u
TEXHUKE.

LleneBoii
OpUECHTHUD:
MaTPUOTHYECKOE
BOCIIUTAHUC




HM3y4YeHHsI BeIleCTB U UX
npeBpalleHuii:

- JleMoHCTpanuu:

— O3HAaKOMIIEHHE ¢ 00pa3aMu
MIPUPOIHBIX U HCKYCCTBEHHBIX
BOJIOKOH,IIACTMACC, Kay4yKOB.
- [IpakTueckue paboOTHI:

Ne 8. Pemenne
JKCIIEPUMEHTAIbHBIX3a1a4

1o TeMe «Pacro3HaBaHHe

mjracTMacC 1 BOJIOKOH»

OBIIEE KOJIMYECTBO YACOB I10 I[TIPOTPAMME 102 yaca




11 KJIACC

Ne | HaumenoBanue |Komm  |IIporpammHuoe conepikanmue OcHOBHBIE BU/IBI esiteibHOCTL  |[LIOP
pa3aesioB U Tem  |1€CTBO MesATeIbHOCTH YHUALINXCS yuuTens ¢
yae6HOro yacoB yuyeToM padouei
npeaMera MPOrpaMMbI
BOCIHUTAHUS
Paznen 1. Teoperudyeckune ocHoBbI xumuu (39 yacos)
1. | Crpoenue 9 Atom. CocTaB aTOMHBIX PacKpbIBaTh CMBICH DopmupoBaTh https://m.edsoo.ru/R39EAGJP
1 | aroma. siiep. XUMHUYECKHH dIeMEHT. U3ydaeMbIx “agb"(“ C
. HAOITIOIEHNS, =
[lepuoandecku W3otonsl. KopnyckynsapHo- HOHATHI (BBLAEIATH MX tone
N . HAKOITCHHS
i 3aKOHU B0IHOBO1L OYANUIM
I )y ) XapaKTEPHBICTIPU3HAKNI) U baxros,
HepnoanquKa osoticmeenHas npupoc)a MPUMECHSTD 3TU MOHATUSIIPH |0CMBICIEHUS OIbITA
s CUCTEMA 3Jl€Kmp0H(1.CTp06HI/IC OIIMCAaHUU COCTaBa U B
XUMHYCCKUX 3JIEKTPOHHBIX 0007104eK CTPOEHHMSI BELIECTB, A CCTCCTBCHHOHAYYHO
JIEMEHTOB ATOMOB, KBAHMOBbLE YUCIA. 0OBSICHEHHUS OTIEITBHBIX i1 obnactu
/1.11. MenneneeBa OHepreTHYecKHe YpOBHU U ) i 1O3HAHI,
o aKTOB 1 SBJICHHUH. M CCIIEI0BATENBCKON
IIOJJypOBHU. ATOMHBIE OpOHTANH. PacKpbIBaTh CMBICIT esTenpHOCTH.

Knaccuduxarus XuMHYeCKIX
snemenTos (s-, p-, d-, f-
aneMeHTsl). PacnpeneneHue
JIEKTPOHOBIIO aTOMHBIM
OpOUTAIISIM; NPUHYUN MUHUMYMA
omnepeuu, npunyun Ilaynu,
npasuio XyHoa. DIeKTPOHHBIE
KOH(UIypaluy aTOMOB 2JIEMEHTOB
| — I\Viepno 108 B OCHOBHOM 1
BO30Y>K/ICHHOM COCTOSIHUH,
9JIEKTPOHHbIE KOHPUTypaLIUT
MOHOB.
Tlonamue 06 snepeuu
UoHU3AYUU, IHepeuu
€cpooCcmea K I1eKMpoHy.

nepuoandeckorosakona Jl.

W. MenpneneeBa u

JIEMOHCTPUPOBATH €r0
CHCTEMaTU3UPYIOILYIO,

OOBSCHUTENBHYIO U
[POTHOCTHYECKYIO
GyHKIMH.
XapakTepu3oBaTh
SIEKTPOHHOE
CTPOEHHE aTOMOB (B
OCHOBHOM H
BO30YyXIEHHOM

COCTOSIHHH) U HOHOB
XMMHYECKHX 3JIEMEHTOB 1

— 4 1epuo0B 1 UX

LleneBoii opueHTHp:
[ICHHOCTH HAay4HOTrO
[TO3HAHUS

3HATb U yBaXKaTh
TOCTHIKEHHS Halei
Ponuabsl — Poccun
B HayKe M TEXHUKE.

LleneBoii opueHTup:
[aTPHOTHYECKOe
BOCIIUTAHUC
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DJIEKTPOOTPHULIATEILHOCT

b.

Ileproamueckuii 3ak0H U

Ieproandeckas cucrema

XMUMHYECKHUX 3JIEMEHTOB

JI.. Menneneena.

Caa3b [lepuoanueckoro

3aKOHa U

[lepuoandeckoit cuCTEMbI

XMMHYECKUX DJICMEHTOB C

COBPEMEHHOH TEOpHEH CTPOCHUS

aTOMOB. 3aKOHOMEPHOCTH

W3MEHEHHSI CBOMCTB XMMUIECKHIX

9JIEMEHTOB U 00pa3yeMbIX UMHU

MIPOCTBIXU CIIOXKHBIX BEILIECTB 110

IpYIIaM U [eprojiaM. 3HaueHue

nepuoandeckoro 3akona JI.1.

Menneneesa.

IKcnepuMeHTaTbHbIC METObI

M3y4eHHsI BelleCTB U UX

TpeBPALeHHIi:

- JleMoHCTpanuu:

- Bubl Tabmun «[lepromnyeckas
cHCcTeMa XMMHUYECKHX 3JIEMEHTOB
JI.U. MenneneeBa»

BaJICHTHBIC
BO3MOKHOCTH,
HCIOJB3Ys MOHATHSIS-, P-
, d-aJ1eKTpOHHBIE
opburany,
SHEPreTUICCKUE YPOBHH.
OOBSICHATH
3aKOHOMEPHOCTH
HM3MEHEHUS CBOMCTB
XUMHYECKHX
9JIEMEHTOB U HX
COCTMHEHUN
[10 MepHOAaM U rPyInaM
[lepuoanueckoit cucremsi/l.
1. MenneneeBa

[

Crtpoenne
BEIIECTBA.
MHoroo6pasue
BCIIECTB

11

Xumuueckas cBsi3b. Buibl
XUMHUYECKOUCBS3U:
KOBAQJIEHTHAs!, HOHHAs,
MeTajuinyeckas. MexaHu3Mbl
00pa3oBaHUs KOBaJICHTHOM
CBsI3HM: OOMEHHBIN U JOHOPHO-
aKLEeNTOPHBII.

PackpbIBaTh CMBICT
H3y4aeMBbIX

MOHSATHIT (BBIACIATE MX
XapaKTEPHBICIPU3HAKN) U
MIPUMEHSTD STU HOHATHAIPU
OIMCAHUH COCTaBa U
CTPOCHHMS BEIECTB, JUIs

DopmupoBaTh
HaBBIKH
HaOJIIOIEHNUS,
HAKOTUICHHSI
(axToB,
OCMBICIICHUSI OITBITA
B
eCTECTBEHHOHAYYHO

https.//m.edsoo.ru/W4FD2VJF
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DHeprus 1 JUIMHA CBSI3H.
ITonsipHOCTB, HANIPaBIEHHOCTD
M HACBIIAEMOCTh
KOBaJIeHTHOH cBsi3u. KpaTHble
CBSI3U.

Bomopoanast cBs3b.
MesxMoneKynspHble
B3auMoJIelcTBUs. BajeHTHOCTD U
BaJICHTHBIC BO3MOKHOCTHATOMOB.
Tubpuousayuss amomuvix
opbumaneti. CBsi3b S1EKTPOHHON
CTPYKTYPBI

MOJIEKYJI C UX
TEOMETPUIECKUM

CTPOEHHEM

(Ha mpUMepe coeTMHEHHH
9JIEMEHTOBBTOPOTO MEPHO/IA).
[IpencraBnenune o
KOMIUIEKCHBIX COSAMHCHHUX.
CocTaB KOMIUIEKCHOTO HOHA!
KOMIIJIEKCOOOpa30BaTelb,
nurassl. KoopauHannoHHOe
gmcio. Homernknarypa
KOMILIEKCHBIX COCAMHCHUMN.
3Ha4YeHHE KOMIUIEKCHBIX
coeaunenuit. [Tonsitue

0 KOOPIMHAIIMOHHON

xuMun. BemecTBa
MOJIEKYJISIPHOTO U
HEMOJIEKYIISIPHOTO

ctpoeHus. Tumsl
KPHUCTAJUTMYECKUX

00BSCHEHUS OTIENBHBIX

(haxTOB M SBJICHUH.
Omnpenenste BUIBI
XUMHYECKOUCBSA3H
(KOBaJIGHTHOH,
HOHHOM,
METALUINYECKOH,
BOJIOPOIHOM)

B COC/IMHEHUSIX,
THI
KPHCTAILTHYECKO
1 peréTku
KOHKPETHOTO
BEIIECTBA.

OOBACHATH MEXaHU3M

o0OpaszoBaHus
KOBAJICHTHOU CBSI3H

(0OMEHHBIH 1 JOHOPHO-

AKIIENTOPHBIH).

OnpenensiTe BaJICHTHOCTb
M CTENIEHLOKUCIICHHS

XUMHYECKHUX DJIEMEHTOB B
COCIMHEHMSIX PA3INYHOTO

cocTaBa.O0BICHATD

3aBUCUMOCTH CBOWCTB

BEIIECTB OT BUJIA

XUMHYECKON CBSI3MH THIIA

KPUCTAJUINYECKON
pelETKY.

HpOBOZ[I/ITL BBIYHCIICHUA
C UCIIOJIb30BAaHUEM ITOHATHUA
«MaccoBasd 110Jid BELICCTBAB

i obacTu
[O3HAHUS,

M CCIIE0BATENLCKON
e TETBHOCTH.

LleneBoit opueHTHp:
LIECHHOCTU HAYYHOr'O
O3HAHHS

3HATh U yBaXKaTh
IOCTVOKEHUS HalleH
Ponnael — Poccun
B HayKe M TEXHHKE.

LleneBoit opueHTup:
[MaTPHOTUYECKOE
BOCIIMTaHHE




perieTok (CTpyKTyp) U

CBOICTBa BEILIECTB.

[onsTHE O AUCTIEPCHBIX

CHCTEMax.

WcTuHHBIE pacTBOPHI.

[pencrapieHne 0 KOJUIOUIHBIX

pactBopax. CrocoOsr

BBIP)XEHUS KOHLCHTPALN

pacTBOPOB:MAaccOBast OIS

BEI[ECTBA B PaCTBOPE,

MOJISIpHast KOHICHTPALHS.

Hacebiennsie

Y HEHACHILICHHbIE

pacTBOpEI,

PacTBOPUMOCTb.

Kpucramnoruaparsr.

Knaccudpukanus n

HOMEHKJIaTypa

HEOPraHUYECKUX

BEIECTB.

JKcnepruMeHTAJIbHbIE METOIbI

H3yYeHHs! BelIeCTB U NX

NpeBPALICHHIL:

- JIeMOHCTpaLuu:

— MOJIENHU KPUCTAJUTHYECKHX
PpEIIETOK.

- PacuérHble 3amaun.

- C HCIOJIb30BaHHUEM MOHSTHUI

«MaccoBasi 10715

PacTBOPEHHOTO BEIECTBAY,

«MOJIIpHast KOHLICHTALU»

pactBope»




Xumuyeckue
peakuu

19

Knaccudukanms XumMudeckux
peaxiuii B HeOpraHU4ecKon u
OpraHMYecKOi XUMHHU. 3aKOH
COXpaHEHHS MACCHI BEIIECTB;
3aKOH COXpaHEHHS U
MIPEeBpaIleHHs SHEPTUH TIPU
XUMHYECKUXpEaKIHsX. Ternnonsie
3(PEeKTh XUMHYECKUX peaKInii.
TepMoxuMH9ecKe ypaBHEHUS.
CKOpOCTh XUMHUYECKOTT
peaKIiy, ee 3aBUCUMOCTb OT
Ppa3IUYHBIX (PaKTOPOB.
I'oMoreHHbIE U reTepOTeHHBIC
peaxuu.Karanus u
KaTaJIn3aTOPBL.

OOpatumMble 1 HEOOpaTUMBbIe
peaxkiuy. XuMu4Ieckoe
paBHoBecue. Koncranrta
XMMHYECKOTO PABHOBECHS.
DakTopbl, BIUSIOLINE HA
MOJI0KEHHE XMMHUYECKOTO
paBHOBECHS: TEMIIEPATYPA,
JIaBJICHHUE U KOHIICHTPALUH

BEIIECTB, YIaCTBYIOLINXB PEaKIIH.

[punnun Jle Hlarense.
DNEeKTPOIUTHIECKAS
nucconnanust. CUIbHbIe U
c1a0ble 3IEKTPOIIUTEL.
CreneHb TUCCOLMALUH.
Hounnoe npoussedenue

600b1. Cpesia BOJAHBIX
pacTBOPOB: KUCIIOTHA,

PackpbIBaTh CMBICTT
H3y4aeMbIX

MOHSTHH (BBLACIATH X
XapaKTEePHBICTIPU3HAKH) 1
MIPUMEHSTH 3TH TOHATUSIIIPU
ONMCAHHUH COCTaBa U
CTPOCHUSI BELIECTB, JUIS
0O0DBSACHEHHUS OT/ACIBbHBIX
(haKTOB U SBICHUM.
Krnaccudunupoats
XUMHYECKHE PEAKIUH 110
Pa3IMYHBIM PU3HAKAM
(auciy u cocTaBy
pearupyrommx BemecTs,
TerioBoMy 3 dexry
peaKiuy, U3MEHEHHIO
CTETIeHEHOKHUCIICHHS
3JIEMEHTOB,
obparumocTH,

y4acTUIO

KaTaJu3aTopa u

T.IL);

CaMOCTOSTEINbH

0 BbIOMpATh

OCHOBaHHS 1

KPHUTEPUU

UL KitaccuuKam
XUMHYECKUXPEAKINH.
OOBACHATD
3aKOHOMEPHOCTH
MPOTEKAHUs
XUMHYECKUX peaKuuiic

DopmMHpoBaTh
HABBIKHA
HaOJIIOICHUS,
HAKOIIJICHUS
(haxToB,
OCMBICITICHUSI OITBITA
B
eCTECTBEHHOHAYYHO
i obnacTu
[TO3HAHWS,
HCCIIEI0BATENbCKOM
J1esITENTbHOCTH.

L{eneBoii opueHTHp:
LICHHOCTU HAYYHOr'O
[TO3HAHUS

3HATb U yBaXaTh
IOCTHIKEHUS HalleH
Poaunsr — Poccun
B HayKe M TEXHUKE.

LleneBoii opueHTHP:
[TaTPHOTHYECKOE
BOCIIHTaHUE

https://m.edsoo.ru/QHDJZGES
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HelTpasbHa, IIeJIOYHas.
Bonopoauslii mokasatens(pH)
pactBopa. I'mapoinus coneil.
Peakiiin noHHOTO OOMEHA.

OKHCITUTENEHO-BOCCTAHOBHUTEIILHBIC

peakuuu. CTeneHb OKUCIICHHSL.
OKuCIUTEND U
BOCCTaHOBHTEb.

[Ipouecchl okucIeHust

U BOCCTAHOBJICHHUS.
Baxnetimue

OKHUCIUTECIN U BOCCTAHOBUTCIIH.

MeTo1IeKTpOHHOTO OanaHca.
DIEeKTPOIN3 PacTBOPOB U
pAacIlIaBOB BELIECTB.
JKcnepuMeHTAIbHbIE
MeTOAbIN3YYeH s

BeleCTB M UX
npeBpaLeHuii:

- JleMOHCTpaLuu:

- pasJo)KeHue HepoKcuIa
BOJIOPOJIAB MPUCYTCTBHU
KaTaJu3aTopa.

- JIabopaTOpHBIE OIIBITHI:

— TpOBEACHUE PEeaKIuit
HOHHOT0OOMEHa; onpe/ie/ieHre
Cpelbl PaCTBOPOB BELIECTB €
HOMOIIBIO YHHBEPCAIBHOTO
WHJHUKATOpa.

- [IpakTuyeckue paboThI:

Ne 1. Bnusitaue pa3miaHbIX
(hakTOpOBHA CKOPOCTH

y4€TOM UX
JHEPreTUYECKUX
XapaKTEPUCTHK, XapaKTep
HM3MEHEHHUSICKOPOCTH
XUMHYECKOU peaKuu

B 3aBUCHMOCTH OT
Pa3IUYHBIX

(bakTopoB, a TaKKe
XapakxTep

CMELICHUS] XUMHYECKOT0
PaBHOBECHSIIO] BIUSTHUEM
BHEIIHUX BO3IEHCTBUI
(mpuHIHT

Jle llarenbe).
PackpriBaTh CymHoOCTB:

OKHCIUTEIIBHO-
BOCCTaHOBHUTEIBHBIX
peakumit TOCPEACTBOM
COCTaBJICHUS
JJIEKTPOHHOTO  OanaHca
9TUX

PeaKImii; peaKiuit
HMOHHOTO OOMEHaIyTeM
COCTaBJICHHUS X MOJHBIX
1 COKPAIIEHHBIX HOHHBIX
YpaBHEHHIA; peaKITiii
THJPOJNN3a, PeaKInii
KOMIIJIEKCOOOpa30BaHUs
(ua mpumepe
T'HIPOKCOKOMIUIEKCOB
[UHKA U aTIOMHHHUS).
IIpoBOaUTH M OIIKCHIBATH




XUMUYECKOH peaKiui;

Ne 2. BausiHue pa3indHbIX
(axropos

Ha TI0JIOXKEHHE XUMHYECKOTO
paBHOBECHS;

Ne 3. Xumuueckue peakiuu B
PacTBOPax3IEKTPOIUTOB.

- PacuérHble 3aauu:

— pacyéThl MacCChI BEIIECTBA
i 00beMa ra3oB 10
M3BECTHOMYKOJIHYECTBY
BEIIIECTBA, Macce

WM 00bEMy OZHOTO U3
Y4acTBYIOIIUXB PEaKLUH
BEIIECCTB;

— BBIYUCJICHUE MAacCOBOM
JIOJIH ¥ MOJISIPHOM
KOHIICHTPALIMH BEIIECTBAB
pactBope;

—  BBIYHCJIEHHE MACCHI
(oObema,komryecTBa
BEIIECTBA) MPOIYKTa
PEaKIy, €CIH OJHO U3
BEIIECTB JTaHOB BHIE
pacTtBopa ¢ OnpeaeIeHHON
MAacCOBOH JI0el
PacTBOPEHHOT'O BEILIECTBA

XUMHYECKUH dKCIIEPUMEHT:
OTIpE/IeNIEHUE CPeIbl
BOJIHBIX PAaCTBOPOB
BEILIECTB;
NpOBEJCHUEpEaKLui
HOHHOTO OOMEHA; U3yYeHHe
BJIMSTHUS PA3JIMYHBIX
(baxropos

Ha CKOPOCTb PeaKkui u
MOJI0KEHHEXUMHYECKOTO
paBHOBeECHS.

CreioBaTh paBmiIaM
M0JIb30BAaHMSIXUMHYECKOM
ocyzoi u
71a00paTOPHBIM
000pyIOBaHUEM.
IIpencraBnsatsh
pe3yabTaThl

XHMHUYECKOTO
SKCIIEPUMEHTaB

(hopme 3anucu

ypaBHEHHH
COOTBETCTBYIOIH

X peaxiui

1 JIeNaTh BBIBOJIBI HA

HX OCHOBE.

IIpoBoguts

BBIYHCIICHUS:

C UCIIOJIb30BAaHUEM MOHSTHS
«MaccoBasi J0JIsl BEleCTBa
B pacTBOpE», a TakoKe Mo
YPaBHCHUAMXUMHUYCCKHUX




peaxmuii, B TOM YuCIe
TEPMOXHMHUYECKUE PACUETHI

Pasgen 2. Heoprannyeckas xumus (54 yaca)

2. | Hemerasmibt

31

[TonoxeHne HEMETAIIIOB

B Ileprnognyeckoii cucreme
xumudeckuxsnaemenTon JI.1.
MenaeneeBa 1 0COOEHHOCTH
CTPOCHHS UX aTOMOB.
duznveckre cBoicTBa HEMETAILIOB.
ANIoTpormus HeMeTauioB (Ha
npumepe

KHCIIOpo/a, cepsl, hochopa u
yriepona).Bogopoa. Tonydenue,
(hu3nUecKue U XUMHYECKUe
cBOMCTBA (peaKkuuu

¢ MeTaJUIaMH U

HeMeTaJJIaMH,

BOCCTAHOBJICHHE OKCHJIOB U
coueit). I'mupusr.

TOIIMBHbIC 37IEMEHTHI.
T"anorensl. Haxoxnenue B
MIPUPOJIE,CIIOCOOBI

nostydeHus pusndeckue u
XUMHYECKUE CBOMCTBA.
l'anorenoBooposl. Baxkneitmme
KHCIIOPOJICOIepIKalIIie
COC/IUHEHUSI TAJIOT'CHOB.
JlaGoparopHsle U
HPOMBIIUICHHBIE CIOCOOBI
MOJTy4€HHUS TaJOTeHOB.
[IpumeHeHue ranoreHoB U ux

PackpeiBaTh cMBICIT
HU3Y4aeMBbIX TOHATHH
(BBLEEIATH UX XapaKTEPHBIE
MIPH3HAKH) U IPHUMEHSTH 3TH
TOHATHSIIPHU OTIMCAHUHI
cocTaBa U CTPOCHUS
BEILIECTB, 11 OOBSICHEHHS
OTJICNBHBIX (PAKTOB U
SIBJICHUU.

OOBsICHATH 001IHE
3aKOHOMEPHOCTHB
W3MEHEHUH CBOICTB
HEMETaJUIOB UUX
COEJJMHEHHH € yIETOM
CTPOEHUS MX AaTOMOB 1
TIOJIOKEHUS

B

Ilepnoaugecko

i cucreme

XUMHUUYECKAX

3JIEMEHTOB

. 1. Menpeneena.
XapakTepus3oBarh
(omuceIBaTh) 00IIHIE
XMMHYECKHE CBOMCTBA
HEMETaJUIOB, UX
BaKHEHIIINX

COEIMHEHHNH,

DopmMHpOBaTH
HaBBIKH
HaOJIIOICHUS,
HAKOIUICHUS
(akToB,
OCMBICITICHHSI OITBITA
B
€CTECTBEHHOHAYYHO
i obnacTu
TO3HAHWS,

1 CCIIe/10BATEIbCKON
JIesITETbHOCTH.

LleneBoii opueHTHD:
[ICHHOCTH HAay4HOTO
[O3HAHUS

3HATb U yBaXaTh
IOCTHIKEHUS HalleH
Poannsr — Poccun
B HayKE M TEXHUKE.

L{eneBoii opueHTHp:
[aTPHOTHYECKOE
BOCITUTAHUE

https:.//m.edsoo.ru/9NCC2YQR
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COCAMHECHHM.

Kucnopon, 0308H.
JlaGoparopHble 1
IIPOMBILICHHBIE CIIOCOOBI
MOTyICHHUS

kucnopona. duznyeckue u
XHUMHYECKHECBONCTBA
KHCJIOpOJIa ¥ 030HA; X
npuMeHeHne. OKCHIbL 1
nepokcuabl. Cepa. Haxoxaenue B
IPHUPOJIE, CHOCOOBINOIYYEHH S,
(u3HYeCKHe U XUMHICCKHE
cBoiictBa. CepoBoIOpO,
cynbduap.

Oxcuppt cepsi(1V) u (VI).
CepHucrast HCepHasi KUCIOTHI U
WX COJIH.

OCo6EHHOCTH CBOWCTB CEPHOM
kucioTslIIpumenenue cepol u e€
COCAMHCHHM.

A3zot. Haxoxxaenue B mpupoe,
CHOCOOBINONyYeHH s, PU3HICCKHUE
U XUMHUYECKHE CBOMCTBA.
Awmmuak, HuTpuabsl. OKcuasl
azoTa. A30THCTas M a30THAs
KHMCJIOTBI U MX COJIH.
Oco0eHHOCTH CBOMCTB a30THO
KHCIOTHL [IprMeHeHue a3oTa u
€ro CoeUHEHNNH. A30THBIE
yaoOpeHust.

docdop. Haxoxenue B
MIPUPO/JIE, CIIOCOOBI

MOATBEPIKAas 3TO
ONHCaHNE IPUMEPAMHU
ypaBHEHHUH
COOTBETCTBYIOIINX
XUMHYECKUX peaKuil.
CocTaBnsiTh ypaBHEHHUS
OKHCIIUTEIBHO-
BOCCTAHOBHUTEJIBHBIX
PEaKIHii U peaKIiii
HOHHOT'O 0OMeHan
PacKphIBaTh UX CYIIHOCTh
C TIOMOUIBIO AIEKTPOHHOTO
OaytaHca

M MOHHBIX

YpaBHEHHIA.
XapaxTepr3oBarb
BIIUSIHUE

HEMETaJUIOB U UX
COCJIMHEHHI

Ha KHBBIE OPTaHU3MEI,
OMNUCHIBATH IPUMEHEHHE B
Ppa3nUYHBIX 00IaCTIX
MIPaKTUYECKOM
JIESITEITbHOCTH YETIOBEKA.
ITonTBepxkaaTs
CyIIECTBOBaHHE
TEHETUYECKOM CBS3U
MEXAY
HEOPraHW4eCKUMHU
BECIIIECTBAMHC

TIOMOIIBIO YPaBHEHHUU
COOTBETCTBYIOIINX




noJyueHusi, puzndeckue u
XUMHYECKHE CBOICTBA.
Dochuns u Gocun.
Oxcuzst pocdopa,
oprodochopHas KUCIIOTa U ee
conu. Memaghocgpoprast u
nupogpocoprasxuciomet,
Gocpopucmas u
gocoprosamucmasn
KUCIOMbI.

[Mpumenenne dochopa u ero
coenuHenuit. PocdopHbie
ynobpenus. Yriepo.
Haxoxxaenue B npupoze,
C1oco0Obl MOJTYYEeHUs,
¢dusmyeckue u

XUMUYecKne cBorcTBa. OKCHIbI
yruepona(ll) u (1V), yrombuas
kuciota uee conu. [Ipumenenne
YTIepoia ¥ ero COeIMHEHHH.
Kpemnuii. Haxoxnenue B
TIpUpOJIE, CHOCOOBI
nojyueHusi, (U3MYECKUEe H
XUMHYECKUE CBOJCTBa.
Oxcun

kpemuusi(1V), kpeMHueBas
KHCJIOTa, CUJIIMKATHI.
[IpumeHeHne KpeMHUS U €ro
coenunenunit. CTeKIo, ero
MOJTy4EHHE, BUJIBI CTEKOI.
JKcnepuMeHTAIbHbIE METOIbI
H3yYeHHs BeUIeCTB U UX

XUMHYECKUXPEaKLUH.
IIpoBOaMTH peaKIyy,
MOJTBEPIKAAIOLINE
Ka4yeCTBEHHBIHCOCTAB
BEILIECTB; PACIIO3HABATD
OIBITHBIM ITyTEM
QHUOHBI,
MPUCYTCTBYIOIIHE B
BOJHBIX PAacTBOpax.
HabGntonate 1 onuceIBaTh
JIEMOHCTPAIIHOHHBIN
9KCIICPUMEHT;
CaMOCTOSITEIILHO
[UIAHWPOBATh, IPOBOANUTD
1 OTHUCHIBATh
XUMHYECKUI
9KCIICPUMEHT
(mabopaTopHbI€ OIIBITHI U
MPaKTHYECKHE paboThI);
MPEJICTABISITH PE3YIIBTATHI
XAMHYECKOTO
JKCIepuMenTa B hopme
3aMMcu ypaBHeHUH
COOTBETCTBYIOIIHUX PeaKIuit
U JIeTaThBBIBO/IBI HA X
OCHOBE.

CreoBaTh npaBuiIaM
T10J1b30BaHUAXUMHUYECKO
nocyznoi u
J1a60paTOPHBIM
000pyIOBaHUEM.
[IpoBoaUTH BHIUKCIICHUS




TpeBPALeHHIi:

- JleMoHCTpamu:

— 00pa3ibl HEMETAIJIOB,;

- ropenue cepsl, hocdopa,
JKese3a,MarHus B
KUCIIOpOJE.

- JIabopaTOpHBIE OTIBITHI:

— Ka4yeCTBEHHBIE PEAKIHN
Ha HEOPTaHUYECKHE HOHBI 1
KaTHOHBO/IOPOJIA;

— TIOJTy4eHHE M COOMpaHue ra3os.

- [paktudeckue paboThI:

Ne 4. Pemrenue
IKCIIEPUMEHTATIbHBIX3a1a4

1o TeMe «I aJoTeHbI»;

Ne 5. PerreHue 5KcIiepUMEHTAIbHBIX|
3agad o teme «Cepa m ee
coemuHeHus». Ne 6. Perrenne

9KCIIEPUMEHTAIIBHBIX  3a/1a4
no TeMe «A30T U (ocdop u
HXCOCUHEHHS.

- PacuérHple 3aiauu:

— BBIYHCIEHHE MACChI
BEILECTBA MM 00beMa
ra30B [0 U3BECTHOMY
KOJINYECTBY BEIIIECTBA,
Macce Wino0beMy 0JHOTO
U3 Y4acCTBYIOIIUXB
peaKIny BELEeCTB;

= BBIYHUCJICHHUEC MaCChI (06’beMa,

110 ypaBHEHUSAM
XUMHYECKUX
peaxuuii.
CaMOCTOSTETHHO
IUIAHUPOBATh U
OCYILECTBIIATH CBOIO
[M03HABATEIIbHYIO
JIeATENBEHOCTB;
MIPUHUMATh AKTUBHOE
ydacTtue

B IPYIIOBOW yueOHOM
JeATENbHOCTH




KOJIMYECTBA BELIECTBA)
MPOJYKTOB PEAKIMHU, ECITH OJTHO
U3 BELIECTB MMEETIIPUMECH;

—  BBIYHCIEHHE MACCHI
(oObema, KonnIecTBa
BEIIECTBA) MPOLYKTa

PEaKInH, €CIN OJHO 3
BEIIECTB JIAHOB BHJIE PacTBOpa
C OIpeneIeHHO MacCOBOH
JIOJIEH PACTBOPEHHOTO
BEILECTBA;

— BBIYHCJIICHHEC BbBIXOAA ]'lpOllyKTa
PEAKIUH OT TEOPETHYECKH
BO3MOKHOI'O

[

Merasuib

23

IonoxxeHne MeTaIoOB B
Iepnoanaeckoiicucreme
XUMHYECKUX IEMEHTOB.
OcoOEHHOCTH CTPOEHUS
ANEKTPOHHBIX000I0YEK

aTOMOB METAJIJIOB.
Pacnpocmpanenue xumuueckux
INEMEHMOB-MEMANN08 6 3eMHOU
Kope. Oomue ¢busnyeckue
cBoiicTBa MeTayuioB. [IpumeHenue
METaJJIOB B OBITY, NpHUpOJE H
TexHuke. CIjIaBbl METAJLIOB.
DIEKTPOXUMHUECKUH PsIT
HanpsbKkeHui MeTasuioB. Oomiue
CI10cO0bI MOJIy4eHUs] METAILIOB!
THIPOMETAJUTYPrHs,
MHPOMETAILTYpPIUsl,
anekrpomerautyprus.[lonstue o

PackpriBaTh cMBICT
H3y4aeMbIX

NOHATHH (BBLIEIATH KX
XapaKTEePHBIETIPU3HAKH) U
NPUMEHSTH 9TH MOHATHAIPH

OIIMCaHUM COCTaBa U

CTPOCHHUA HEOPTAHUYECCKUX

BCIICCTB,

JIIsL 0OBSICHEHHUS OTACIBbHBIX

(haxToB U SBICHUH.
OOBsACHATH 00IIHE
3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB

3JIEMEHTOB — METAJIJIOB U UX
COCIMHEHUH C y4ETOM
CTPOEHHSI UX aTOMOB U

IIOJIOKCHUS

DopmHpoBaTh
HABBIKHA
HaOJIIOICHUS,
HAKOIIJICHUS
(akToB,
OCMBICIICHUSI OITBITA
B
eCTECTBEHHOHAYYHO
i obacTu
[TO3HAHUS,
HCCIIE10BATENbCKOM
J1esITETbHOCTH.

L{eneBoii opueHTHD:
[ICHHOCTU Hay4HOTrO
[O3HAHUS

3HATb U yBaXaTh
IOCTHIKEHUS HalleH
Ponuner — Poccun
B HayKe M TEXHUKE.

https:.//m.edsoo.ru/YEU9WRJ2
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KOPPO3UH METAJLIOB.
Croco0bl 3aIUTHI OT
Koppo3uu. O0was
XapaKTepHCTHKA METaJJIOB

| A-rpynnsi [Tepuonuueckoit
CHCTEMBIXHMHYECKHX
snemenToB. Hatpwit n
Kanuii: moiydeHue,
(usmueckue U XUMHIECKUE
CBOWCTBa, MPUMEHEHHE
MPOCTHIX BEIIECTB U UX
coemHeHN . OO as
XapaKTepPUCTHKA METAIIOB

Il A-rpymmst [Teproandeckoit
CHCTEMBIXMMHYECKHX
3JIEMEHTOB. Marauit u
KaJIBLIMH: TOJTyueHHeE,
(usMUecKre MXUMHYECKUE
CBOIICTBa, MPUMEHEHUE
MIPOCTBIX BELIECTB U UX
coenmuHeHni. JKecTKoCTh
BOJIBI M CTIOCOOBI ee
yCTpaHeHUsI.

AJIOMUHHIN: IOTy4eHHeE,
(usmuecKre NXUMHUYECKHE
CBOICTBa, MPUMEHEHUE
MIPOCTOrO BEIIECTBA U €T
COCAMHEHUMN.

AwmporepHbIe CBOCTBA OKCUIA
UTHAPOKCHIA AITIOMHHUS,
TUJIPOKCOKOMILICKCHI
amomunus. O0mas

B
ITepuoanuecko

i cucreme
XUMHYECKHX
9JIEMEHTOB

J. . Menpeneena.
XapaxTepru3oBarb
(onuceIBaTh) o0mIHE
XUMHUUYECKUE CBOWCTBA
METaJIJIOB, UX
BaKHEUIIINX
COEIMHEHNI],
MOITBEPIKIast 3TO
OINMCaHKE TIPHMEPAMH
ypaBHEHHUH
COOTBETCTBYIOIINX
XUMHYECKHUX PEaKIUi;
MIPUMEHEHHE METAJLIOB
B Pa3JIMIHBIX 00JIACTAX
TIPaKTHYECKOU
JIESITeIbHOCTH YeJIOBEKa,
a TaK)Ke UCTI0Ib30BaHUE
HX U CO3IaHuUs
COBPEMEHHBIX
MaTepuayoB U
TEXHOJIOTHUH.
OrnuceIBaTh

CITOCOOBI 3aIIUTHI
METAJIOB OT
KOPpO3HH.

PackpbIBaTh CyIIHOCTB
OKHCJTHTEIBHO-

LleneBoit opueHTup:
[IaTPHOTUYECKOE
BOCITUTAHUC




XapaKTepUCTHKA METAJLIOB
no604HbIx oarpymni (b-rpymm)
IMepuoauueckoii cucTeMbl
XUMHYECKUXIIIEMEHTOB.
Odusnueckue MU XUMHYECKHE
CBOMCTBAa XpoMa H  €ro
COEIMHEHUIA. Oxcugpl  ®
ruapoxeuast xpoma(ll), (1) u
(V1).

XpoMatsl ¥ TUXPOMATBI, HX
OKHCITUTEIIbHBIE CBOMCTBA.
[MTonyuenne unmpuMeHeHHe Xpoma.
Ousnueckue 1 XUMHUYECKHE
CBOMCTBa Mapratua 1 ero
coenuHeHnit. OCHOBHBIE
coequnenus mapraxua (11), (1V),
(V1) u (VII). ITepmanranar
KaJtuisl, ero

OKHCITUTEIIbHBIE CBOHCTBA.
DusnuecKkre i XUMHUYECKHE
CBOMWCTBA ’KeNe3a U ero
coeAHEeHUI. OKCHIBI,
ruapoxens u comu sxenesa(ll)
u (111).

[Tomy4yenve u mpuMeHeHHE
JKeJe3a U erocIlIaBoB.

Menb: nonydenue, pusndeckue
1 XUMHYECKHE CBOMCTBA,
NNPUMEHECHUE NTPOCTOI0
BEI[ECTBA M €r0 COSANHEHHI.
[unk: monydenue, pusnyeckue
u

BOCCTAaHOBUTCIIbHBIX

peakuuit IIOCPEJACTBOM
COCTaBJICHUS
JJIEKTPOHHOTO  OanaHca
3THX

peakuuit. ITpoBoanTs
peakiuy,
MOJITBEPIKAAIOIINE
XapaKTepHbIE CBOHCTBA
H3y4aeMbIX BEILECTB,
pacro3HaBaThb OIBITHBIM
ITyTEM HOHBIMETAJLIOB,
MIPUCYTCTBYIOIIHE

B BOJHBIX

pacTBOpax.

IIpoBoguts u
OIIKUCBHIBATh
XUMHYECKUI
9KCIIEPUMEHT
(;maboparopable

OIIBITHI U
MIPAaKTUYECKHUE
paboTsl);
MIPEe/ICTaBIATh
pe3yabTaThl
XUMHYECKOTO
9KCIIEPUMEHTAB

(dopme 3amucu
ypaBHEHUH
COOTBETCTBYIOLIUX peakiuit
U JIeTaTbBBIBOJIbI HA UX
OCHOBE.




XUMHUYECKUE CBOMCTBA, MIPUMECHECHUE

MPOCTOTO BELIECTBA U €ro

COEIUHEHNH.

AwmdoTepHble CBOIICTBA OKCH/IA U

TUJPOKCHU/IA [IMHKA,

T'HAPOKCOKOMIUIEKCHILIMHKA.

IKcnepuMeHTAIbHbIE METOIbI

M3y4YeHHsI BeleCcTB U UX

TIpeBPALeHHIi:

- JleMOHCTpanuu:

- Koyueknus «Meraibl 1
CILIaBbI»,

— B3aMMOJICHCTBHE LICTOYHBIX

1 IEJIOYHO3EMENbHBIX

METAILIOB C BOJI0#(BO3MOKHO

UCTIOJIb30BaHUE

BHJICOMATEPUAJIOB).

- JIabopaTOpHBIE OIIBITHI:

—  B3aMMOJICHCTBHE HIEIOYHBIX
U [IEJIOYHO3EMENTEHBIX
METAJIIOB C BOOW(BO3MOMXHO
HCIIOB30BaHUE
BHUJIEOMATEPHAIIOB);

- B3aMMOJIEHCTBHE
THAPOKCHIIOBATIOMHHHS
OMHKa C  pacTBOPaMU
KHCIIOT U IIEI0Yel;

- Ka4eCTBEHHBIE PEAKIIMH Ha
KaTHOHBIMETAILIOB.

- [IpakTHyeckue pabOTHI:

Ne 7. PenieHue S5KCIIepUMEHTAIbHBIX|

CienoBath IpaBuiiam
[10JIb30BAHMSIXUMHYECKOM
OCy/I0i 1
J1a00paTOPHBIM
00opysoBaHUEM.
IIpoBOANTE BEIYHCIICHHS
0 YPaBHEHHUSIM
XUMHYECKHX

peaxuuii.
CaMOCTOSTENBHO
[UIAHUPOBATH U
OCYIIECTBISTH CBOIO
M03HABATEIBHYIO
JIEATETBHOCTD,
MPUHUMATH aKTHBHOE
yuactue

B IPYIIIOBO# y4eOHO#
JIESITETbHOCTH




3aa4 1o Teme «MeTaibl
rJIaBHBIX moarpymm»; Ne 8.
Pemrenne
IKCIIEPUMEHTATBHBIX 33734
o TEME «MerTaisl
ITOOOYHBIXIIO [T PYIIII».

- PacuérHble 3a1aun:

— BBIYHCICHHE MacChl
(oObema, KonnyecTBa
BEIIECTBA) MPOIYKTa

PEaKIy, eCIM OJHO U3
BEILIECTB IAHOB BUJIE PacTBOpa
C OIlpeIeJIeHHOH MaccOBOM
JioJieil pacTBOPEHHOTO
BEIIICCTBA, HJIK UMECT
pUMecH;

— BBIYHCIICHHE MACChI
(oObema, Konn4yecTBa

BEII[ECTBA) MPOJIYKTa

PEaKInH, eCIU OJJHO 3

BEIIECTB IAHOB BHJIC pacTBOpa

C ONpENIENICHHOM MacCOBOH

ZOJIel PacTBOPEHHOTO

BEIIECTBA,;

— BBIYHCIICHHUE BBIXOJA IIPOIYKTA
PEaKUUH OT TEOPETHUESCKH
BO3MOKHOTO

Paspen 3. Xumus u :ku3ub (9 yacos)

3.

1

MeTo b1
MTO3HAHUSB
XUMUHU. XAMUS

9

Posbs xumun B 00ecrieueHur
YCTOWYHBOTO pPa3BUTHSA
yesjoBeuecTBa. [ToHsaTre o

PaCKpLIBaTL PpOJIb XUMHUU B
PCUICHUUDHEPI €TUYCCKUX,
CBIPbEBBIX U

DopmMHpOBaTh
HABBIKH
HaOIIOIEHNS,
HAKOILICH Ut

https.//m.edso0.ru/2Q4016NX

K



https://m.edsoo.ru/2Q40I6NX

1 )XHU3Hb

HAyYHBIX METO/IaX MO3HAHUS U
METO/I0JIOTUH HAYYHOTO
uccnenoBanus.Hayuansie
NPUHIHIIB OPraHU3aHN
XMMHYECKOTO MPOM3BOJICTBA.
[IpoMmblinuTeHHBIE CIIOCOOBI
MOJTYYEHUS BYKHEUIIINX
BelecTB (Ha mpumepe
HPOU3BOJCTBA AMMHAKa,
cepHOM

KHUCIIOTHI, METAHOJIA).
[IpoMmbInUIEHHBIECTIOCOOBI
OJIYUYCHUS METAJJIOB U
CIUTaBOB. XHMMHYECKOE
3arpsisHeHne

OKpYIKaIOILEeH Cpejibl U ero
nocnenctsus./Ipobrema
nepepabomku 0mxo008 u
nobounsix npodykmos. Ponb
XUMHHU

B o0ecreyeHnn
JHEPreTUYecKoi
6e3onacHocTu. [lpunyunsi
«3enenotixumuu».

XuMus 1 310pOBbE YeIOBEKa.
JlexapcTBEHHbIE CPEACTBA.
TIpaBuna ucnonbp3oBaHUs
JICKapCTBEHHBIX ITPEMapaToB.
Ponb xumuu B pa3BuTUH
MEULHHBI.

Xumns nuig. OcHOBHbIE
KOMIOHEHTBI nuiy. [Inmessie

9KOJIOTHYECKHX TPoOIeM
YeJI0BEYEeCTBa, OIMCHIBATh
OCHOBHBICHATIPABJICHHS
Pa3BUTHSA XUMHYECKOHN
HAYKH M TEXHOJIOTHH.
[IpumensaTs npaBuia
Oe3omacHoro

oOparmieHus ¢
BEILIECTBAMH,
HCIIOJIb3yeMbIMH B
MOBCE/IHEBHOWKHI3HY; a
TaKKe NpaBuiia
0e30macHoOro

TOBEJICHUS B LIEIISX
cOepexKeHHst 30POBbSI

u

OKpY KaroIlel PUPOIHON
cpelibl; IOHUMATh
OIIaCHOCTh BO3JCHCTBHS Ha
JKMBBIE OPTaHU3MbI
OTIPE/IeNICHHBIXBEILIECTB,
cMblca nokazatens I1JIK,
MOSICHATD Ha MPUMEpax
CIoco0bl YMEHBIIICHUS U
MPe0TBPALICHHS HX
BPEIHOTO BO3JEHCTBUS.
AHanu3upoBath U
KPUTHYECKH OL[CHHBATD
HH(OPMAIINIO, CBSI3aHHYIOC
XAMHYECKUMH TIPOLIeCCaMu
" UX BIIUSIHUEM Ha
COCTOSIHHE

(haxToB,
(OCMBICJICHHA OIIbITA
B
©CTECTBEHHOHAYYHO
it obacTu
[TO3HAHKS,
HCCIIEI0BATEIIbCKOM
IesITeTbHOCTH.

LleneBoii opueHTHp:
LICHHOCTU HAYYHOrO
[IO3HAHUS

3HATh U yBaXKaTh
TOCTHIKEHMSI Halen
Ponunbsl — Poccun
B HayKe U TEXHHKE.

LleneBoii opueHTHP:
[aTPHOTHYECKOE
BOCIIMTaHIE




no6asku. Pons xuMuu B
o0ecreueHn  MUIEBOI
6e3omacHocTr. KocMeTnueckue u

napgroMepHbIe cpeacTBa. brIToBas

xumust. [IpaBuna 6e3omacHoro
UCIIOJIb30BaHUS TIPENapaToB
OBITOBOI XMMHUU B IIOBCEAHEBHOM
KHU3HU. XUMHS B CTPOUTEIIHCTBE.
Baxneiimue cTpouTensHbIE
MaTepHaisl (1leMeHT, GETOH).
ITpon3BOACTBO CTPOUTENIBHBIX
MaTepuanoB. XUMUs B
CeJIbCKOM XO3sliicTBe.
OpraHudeckue u

MHHEpabHbIE

ynoOpeHust.

Heoprannueckue MaTepHasl
(KOHCTPYKIIMOHHBIE MAaTEPUAJIbI,
KPAaCKH,CTEKJIO0, KEpaMHUKa).
Marepuassl

JUISL DTIEKTPOHHKH.
HanotexHonoruu

OKpY’Kalollel cpeabl.
Hcnonb30BaTh NOJTy4EHHBIC
3HAHUS UIIPE/ICTABICHHS O
chepax

JEeATENbHOCTH, CBA3aHHBIX
C HAyKOWH
COBPEMEHHBIMH
TEXHOJIOTUSIMH,

KaK OCHOBY JUIst
OpHEHTAIlUUB

BbIOOpE cBOCH

Oymymei
npo¢ecCHOHATBHON
JeSATEIIEHOCTH.
Hcnonb3oBars cuCTEMHBIE
XUMHUYECKHE 3HAHUS

U1 00BCHEHUSU
MPOTHO3UPOBAHUS
SIBJICHHH, NIMEIOIINX
€CTECTBEHHOHAYYHYIO
MIPUpPOLY,
MIPOTHO3HMPOBATH,
AQHAIM3UPOBATH U
OIICHUBATh

C MO3ULIUHA FKOJIOTMYECKON
0€3011aCHOCTH MOCIIE/ICTBHS
ObITOBOH
TIPOU3BOACTBEHHOMN
JeSITeNIbHOCTH YeJIOBEKA,
CBSI3aHHOH

¢ IepepaboTKOIl BEIIECTB;
HCIIOJIb30BATh




MOJTy4EHHBIE 3HAHUS JUIS
MIPUHSATHS PAMOTHBIX
peuienuitnpoOieM B
CUTYalHUsX, CBSI3aHHBIXC
XUMHEH.

[IpuanMats yyactue B
00CyXIeHUUITPOOIEM
XUMHYECKOU U
9KOJIOTHIECKOH
HAaIpaBJICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO
MO3UIIMIONO pobiieMe 1
npeJyiarath

BO3MOJKHBIE IIyTH €&
peuieHus

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 gaca




Kan CHAAPHO-TEMATHYCCKOC IVNIAHUPOBAHUC

10 kaace
Ne Tema ypoxka KonnuecTBo yacos Hara | DnexTpoHHBIE
n/n Beero | Kontpoustbie | Hpaktuueckue | 127 1A unposere
o0OpazoBareb
paboThl paboThI
HBIC PECYPCHI

1 |[[TIpeamer u 3HaueHHE 1 https://m.edso
OpPraHUYECKOM XMMUH, 0.ru/48G4H34
MpeJICTaBIeHHE O MHOI000pazuu K4
OpPraHMYeCKUX COCJMHCHUIT]]

2 |[[DnexTpoHHOE CTpOCHKE aTOMa 1 https://m.edso
yriepoja (OCHOBHOE U 0.ru/0DI6T8L
BO30Y)KIEHHOE COCTOSHUS). 9R
BaneHTHbIE BO3MOXKHOCTH aTOMa
yraepona]]

3  |[[Xumuueckas cBsizb B 1 https://m.edso
OpraHUYEeCKUX COEIUHEHHUSIX. 0.ru/C42CCD
MexaHu3Mbl 00pa30BaHUS YS5S
KOBQJICHTHOM CBSI3H, CIIOCOOBI
paspbiBa cBs3eii]]

4 |[[Teopus ctpoenus 1 https://m.edso
OPraHMYeCKUX COCTUHEHUH A. 0.ru/MIAFQ4
M. Bytneposa]] PQO

5 |[[Bumsl u30MepHH: CTPYKTYypHa, 1 https://m.edso
MPOCTPAHCTBEHHAS. 0.ru/GN3QZz8
OnexTpoHHbIE 3 (DEKTHI B AHX
MOJICKYJIaX OPraHHYEeCKUX
coeIMHeHUH] |

6 |[[TIpencraBieHwme 0 1 https://m.edso
KIIaCCU(PUKAIUU U 0.ru/P6AQNO
cucTeMarndeckas HOMEHKIIaTypa u22
(IUPAC) opranuyeckux
BerecTB]]

7 |[[Knaccudukamus peakiuii B 1 https://m.edso
OpraHu4eckoit xumuu|] 0.ru/M5DJYM

POM

8 |[[Cucremaru3zarnus u 0600IICHIE 1 https://m.edso

3HaHUi# 1Mo Teme]] 0.ru/SKOA3E
B67

9 |[[AnxaHbl: rOMOJOTHYECKHUIT s, 1 https://m.edso
oOmrast popmysa, HOMEHKIATypa 0.ru/SHWFW
Y U30MEPHS, SJIEKTPOHHOE U Z174
HNPOCTPAHCTBEHHOE CTPOCHHUE
MoJteKky]]

10 |[[®usnueckue u XUMHUYECKHE 1 https://m.edso
CBOMCTBA aJIKaHOB]] 0.ru/GV8BLNQ

J3X
11 |[[HaxoxaeHue alkaHOB B 1 https://m.edso
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Ne Tema ypoxka KoanuecTBo yacos Hara | DnexTpoHHBIE

n/n Beero | Kontpounsubie | Hpaktuueckue | 12y 1¢HHA unposere

oOpa3oBatelib
paboThI paboThI
HBIC PECYPChI
npupoje. CriocoOs! moydyeHus: u 0.ru/AB2ZKX
pHMEHEHHE aKaHOB]| Xz

12 |[[ukaoankaHbl: oOmast 1 https://m.edso
bopmya, HOMEHKIaTypa U 0.ru/Q4B590Q
n30Mepusi, 0COOCHHOCTH 1A
CTPOCHHUS M XUMHUIECKHUX
CBOWCTB, CITIOCOOBI TIOJTyYEHUS U
npuMeHeHue]|

13 |[[Pemrenue pacu€THbIX 3a71a4 HA 1 https://m.edso
oTpesieNieHue MOJICKYISPHON 0.ru/ED66JAL
(bopMyIbI OPraHUYECKOTO EK
BEIIIECTBA 10 MACCOBBIM JIOJISIM
aTOMOB 3JICMEHTOB, BXOJISIINX B
ero cocraB. CucremaTtu3aiys u
000011IcCHIE 3HAHMH 110 TeMe]]

14 |[[AnkeHbI: TOMOJIOTHYECKHI PSII, 1 https://m.edso
obmas popmysa, HOMEHKIATypa, 0.ru/NCGOE2
ANIEKTPOHHOE U K0J
MPOCTPAHCTBEHHOE CTPOCHUE
Mouteky1. CTpyKTypHast v IuC-

TpaHC-M30MepHst ATKEHOB]]

15 |[[®u3nueckre U XUMUYECKHUE 1 https://m.edso
cBO¥icTBa anmkeHOB. [IpaBmiio 0.ru/6XZHRI
MapxkoBHuKOBa]] RTW

16 |[[Croco6bl monyueHust u 1 https://m.edso
pUMEHEHHE aJIKeHOB] | 0.ru/Y8ODCR

6ZN

17 |[[TIpakTudeckas pabora Ne 1 o 1 1 https://m.edso
teme "Tlomydenue sTuneHa u 0.ru/HHCGPA
U3yueHHe ero CBoucTB"]] VH5

18 |[[Peuienue pacu€THBIX 3a7a4 HA 1 https://m.edso
OTIpEeJIETICHUE MOJIEKYIISIPHOU 0.ru/XYWNM
(bopMyITBl OPTaHUYECKOTO AYNA
BernecTBal]

19 |[[AnkamueHsl: conpsHkEHHBIE, 1 https://m.edso
M30JIMPOBAHHEIC, 0.ru/EKDS1U
KyMmynupoBaHHble. OCOOCHHOCTH SUvV
AIIEKTPOHHOTO CTPOCHU]]

20 |[[Xumuueckue cBOMCTBA 1 https://m.edso
COTPSDKEHHBIX TUEHOB] | 0.ru/M356GL

RBE

21 |[[CriocoObl oTydeHus 1 1 https://m.edso

NPUMEHEHHE aJIKaJMeHOB] | 0.ru/KT8M1N
272
22 |[[ANKUHBI: TOMOJIOTHYECKHIA PSIII, 1 https://m.edso
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Ne Tema ypoxka KoanuecTBo yacos Hara | DnexTpoHHBIE
n/n Beero | Kontpounsubie | Hpaktuueckue | 12y 1¢HHA unposere
oOpa3oBarenb
paboThI paboThI
HBIC PECYPChI
obmas popmyna, HOMEHKIATypa, 0.ru/N65SWYK
ANIEKTPOHHOE U D93
MPOCTPAaHCTBEHHOE CTPOCHUE
MOJIEKYJ, (PU3UYECKre
cBoiicTBal]
23 |[[Xumuueckue cBOMCTBA 1 https://m.edso
aKuHOB] | 0.ru/MQ7A03
SuUC
24 |[[KauecTBeHHBIC peakKiK HA 1 https://m.edso
TpOitHyO CBs3b]] 0.ru/45UN142
Uy
25 |[[CriocoObl noyueHus 1 1 https://m.edso
PUMEHEHHE aJKHHOB] | 0.ru/SYL7VW
AMA
26 |[[Pemenue 3a1a4: pacu€Thl MO 1 https://m.edso
YPaBHEHUIO XUMUYECKOMN 0.ru/Q7XMPZ
peakuuu]] SRF
27 |[[Cucremarn3anus u 06001IICHIE 1 https://m.edso
3HaHu# 1Mo Teme]] 0.ru/19DNOP1
N8
28 |[[ApeHbI: TOMOIOTHYECKUI P, 1 https://m.edso
oOmias popmyra, HOMEHKIATYpa. 0.ru/WNGDL
DNEeKTPOHHOE U BKS5D
HPOCTPAHCTBEHHOE CTPOCHHUE
MOJIeKyYJ1 O€H30J1a U TOJIyoJa, UX
¢busnueckue cBOMCTRA]|
29 |[[Xumuueckue cBOMCTBA apEeHOB: 1 https://m.edso
peakiuu 3amerneHus | | 0.ru/FCNHX9
Wyl
30 |[[Xumuueckue cBOCTBa apECHOB: 1 https://m.edso
peaxIuu IpUCcoeINHEHNS, 0.ru/CSBNGD
OKHCJICHHE TOMOJIOroB 6en3oal] UCS
31 |[[OcobeHHOCTH XMMHUYIECKUX 1 https://m.edso
CBOMCTB cTHpoa]] 0.ru/F2K2CB5
PG
32 |[[Peuienune pacuéTHBIX 3a1a4 HA 1 https://m.edso
OTIpeieIeHUue MOJICKYIISIPHO I 0.ru/QFKSRG
(hopMyITBI OPraHUIECKOTO CXW
BernecTal]
33 |[[CriocoOs! momy4yenust u 1 https://m.edso
NpUMEHEHHE apeHOB]| 0.ru/2VKLXN
Jz4
34 |[[T'eneTndeckas CBsI3b MEKIY 1 https://m.edso

Pa3INYHBIMH KJIaCCaMU

0.ru/1X7QM5
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Ne Tema ypoxka KoanuecTBo yacos Hara | DnexTpoHHBIE

n/n Beero | Kontpounsubie | Hpaktuueckue | 12y 1¢HHA unposere

oOpa3oBarenb
paboThI paboThI
HBIC PECYPChI
yraeBo10po10B] ] T7F

35 |[[PacuéTsl O ypaBHEHUSAM 1 https://m.edso
XUMHUYECKUX PEaKITHil. 0.ru/9VBZTY
Cucremaruzanus 1 00001eHe 4P|
3HaHU# 1Mo Teme]]

36 |[[ITpupomausriii ra3. [lomyTHbie 1 https://m.edso
HedTsHbIe ra3bi]] 0.ru/CK1CU

WWFN

37 |[[KameHHBIH yroib U MPOAYKTHI 1 https://m.edso

ero nepepaboTk]] 0.ru/BDDEX
D2FV

38 |[[HedTs u criocoObI €& 1 https://m.edso
nepepabotku. [lpumenenue 0.ru/ORE9Y?2
NPOJIYKTOB nepepadboTku HedTH]] CYG

39 |[[TeneTnueckas CBS3b MEXKIY 1 https://m.edso
pa3IMYHBIMU KJIacCcaMu 0.ru/HQ22U8
yraeBo0po10B] ] ZHE

40 |[[TanmoreHonpou3BOAHBIC 1 https://m.edso
YTJIEBOJAOPOJIOB: IEKTPOHHOE 0.ru/XX94BS
CTPOCHHUE; PEAKIINH 3aMeIICHHUS SGR
rajgorenal]

41 |[[HeiicTBue mienoveit Ha 1 https://m.edso
raJIOTEeHIPOU3BOIHEIE. 0.ru/FF11CTQ
B3aumonelicteue KA
JITAJIOTCHAIKAHOB C MarHUEM U
UHKOM] |

42 |[[[CuctemaTu3anus u 0600IIECHHE 1 https://m.edso
3HAHUH 10 pazzeny 0.ru/6XBYFO
"VraeBogoposas]] LLD

43 |[[[KouTposibHas paboTa 1o Teme 1 1 https://m.edso
"Vriesomopoani']] 0.ru/EJHOOTT

50

44 |[[ITpenenbHble OMHOATOMHbBIE 1 https://m.edso
CIIUPTHI: TOMOJIOTHYECKUH P, 0.ru/I9N5KP
oOurast popmyrna, CTpoeHue MLB
MOJIEKYJI, U30Mepus,

HOMEHKJIaTypa, Kiiaccuukanms,
¢busnueckue cBOMCTRA]|

45 |[[Xumuueckue cBOHCTBA 1 https://m.edso
MPEIETbHBIX OJTHOATOMHBIX 0.ru/VHOGFC
criupToB]] VLZ

46 |[[[CriocoObl moTydeHus 1 1 https://m.edso

MPUMEHEHHE OTHOATOMHBIX
cnupToB]]

0.ru/N9HOJ3
V12
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Ne Tema ypoxka KoanuecTBo yacos Hara | DnexTpoHHBIE

I/ Beero | Kontpounsubie | Hpaktuueckue | 12y 1¢HHA unposere

oOpa3oBarenb
paboThI paboThI
HBIC PECYPChI

47 |[[ITpocTeie 3hupsr: 1 https://m.edso
HOMEHKJIaTypa U U30MEpHs, 0.ru/UUYC7U
0COOEHHOCTH (U3UYECKUX U uz21
XUMHUYECKUX CBONCTB]]

48 |[[MHoroatoMHbIE CITUPTHI: 1 https://m.edso
STUJICHTJIUKOJIb U TIIULEPUH, UX o.ru/KMY AE
¢buznyecKkue U XuMU4ecKue 65AX
cBoiicTBal|

49 [[[CriocoObl oTydeHus 1 1 https://m.edso
IIPUMEHEHNE MHOTOaTOMHBIX 0.ru/EU9L4B5
cnupToB]] H6

50 |[[®eHOa: cTpOCHUE MOJICKYIIBI, 1 https://m.edso
(busnyecKkue CBOMCTBA. 0.ru/0117TP1
TokcuuHoCTh (heHomnal] EX

51 |[[Xumuueckue cBoiicTBa 1 https://m.edso
dbenomnal] 0.ru/DRURO

DFRJ

52 |[[CriocoObl monyueHus U 1 https://m.edso

npuMeHeHne Gpenonal] 0.ru/60B9B0A
KU

53 [[[TIpakTrueckas pabota Ne 2. 1 1 https://m.edso
Pemenue sxcriepuMeHTaNbHBIX 0.ru/SH9GNH
3ama4 o teme "'CrupTel U MGK
dbenonnbr"]]

54 |[[CucremaTu3anus u 00001ICHHIE 1 https://m.edso
3HaHU# 1Mo Teme]| 0.ru/J7BQQO

WB6

55 |[[Anbaeruapl ¥ KETOHBI: 1 https://m.edso
AIIEKTPOHHOE CTPOCHHE 0.ru/DHUDY
KapOOHUJIBHOM TPYIIIIHI, UVGN
TOMOJIOTHUECKHE PSJIbI, 00IIIast
bopmyia, u3oMepus u
HOMeHKJIaTypa]]

56 |[[Anbaeruabl U KETOHBIL: 1 https://m.edso
(hu3HYEeCKUe CBOMCTBA; pEaKIINKI 0.ru/FTMHFT
pHCOCTUHCHHMS] ] V8V

57 |[[Peakuuu OKHCIEHUS U 1 https://m.edso
KaueCTBCHHBIC PEAKIIHH 0.ru/MT7LKS3
aJIbJICTU/IOB U KETOHOB]] HUT

58 |[[CrnocoObl momyueHwst 1 https://m.edso
aJIbJICTUIOB U KETOHOB] ] 0.ru/KOSEDO

ZNC

59 |[[OnHOOCHOBHBIE MpEIETbHbIC 1 https://m.edso

KapOOHOBBIE KUCIIOTHI, 0.ru/3AG3M
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Ne Tema ypoxka KoanuecTBo yacos Hara | DnexTpoHHBIE

n/n Beero | Kontpounsubie | Hpaktuueckue | 12y 1¢HHA unposere

oOpa3oBarenb
paboThI paboThI
HBIC PECYPChI
0COOEHHOCTH CTPOCHHUS UX M12R
MoJteKy]]

60 |[[M30omepust 1 HOMEHKIATYpa 1 https://m.edso
KapOOHOBBIX KUCIIOT, UX 0.ru/88RK8H
¢dusnueckue cBoiicTpal] SL4

61 |[[Xumuueckue cBOMCTBA 1 https://m.edso
HpesieabHbIX OJHOOCHOBHBIX 0.ru/FG799CL
KapOOHOBBIX KHCIIOT]] 7C

62 |[[OcobGenHOCTH CBOCTB 1 https://m.edso
MYypPaBbHUHON KHUCIIOTHI. 0.ru/NCRPAK
MHuoroo0pa3ue kKapOOHOBBIX 4ZQ
KUCIOT]]

63 |[[OcobOeHnHOCTH CBOWCTB: 1 https://m.edso
HENPEENbHBIX U apOMaTUYECKUX 0.ru/PO7B20
KapOOHOBBIX, TUKAPOOHOBBIX, AZG
THJIPOKCUKAPOOHOBBIX KHCIIOT.

[TpencraBuTenn BBICIIAX
KapOOHOBBIX KUCITOT]]

64 |[[TTonsiTre 0 MPOU3BOHBIX 1 https://m.edso

KapOOHOBBIX KUCITOT]] 0.ru/ASMQK
WR52

65 |[[Croco6sl momyueHus 1 1 https://m.edso
pUMEHEHHE KapOOHOBBIX 0.ru/ZY83u87
Kucior]] 21

66 |[[CnoxHblie 3¢pupsI: 1 https://m.edso
TOMOJIOTHYECKUH psij1, oOmias 0.ru/4C5QIM
dbopMyna, n3omepus u ALE
HOMEHKJIaTypa]|

67 |[[Pusnyeckue U XUMHUYECKHE 1 https://m.edso
cBoiicTBa 3¢pupos]] 0.ru/TCIGEW

2K6

68 |[[PerucHue pacuéTHBIX 3a1a4: IO 1 https://m.edso
YPaBHEHUIO XUMUYECKOMN 0.ru/K512Q0
peaKkuuu, Ha OnpeaeIeHUe HVD
MOJICKYJISIpHOH (hopMyIIbI
OpraHu4YecKoro BemiecTnal]

69 |[[ITpakTudeckas padora Ne 3. 1 1 https://m.edso
Pemenue sxcriepuMeHTaNbHBIX 0.ru/OGEJG1
3amay o teme 'KapOoHoBbIe Z6Q
KucyoThl. CroxkHbIe 3hupb]]

70 |[[PKupsr: cTpoeHue, pusndeckue 1 https://m.edso
U XUMHYECKUE CBOMCTBA 0.ru/9SIVVG
(ruapous)]] AD3

71 |[[OcobGeHHOCTH CBOMCTB KHUPOB, 1 https://m.edso



https://m.edso/
https://m.edso/
https://m.edso/
https://m.edso/
https://m.edso/
https://m.edso/
https://m.edso/
https://m.edso/
https://m.edso/
https://m.edso/
https://m.edso/
https://m.edso/

Ne Tema ypoxka KoanuecTBo yacos Hara | DnexTpoHHBIE

n/n Bcero | KonTponbhbie | [paktuueckue u3ydeHns | UMppOBbie

oOpa3oBarenb
paboThI paboThI
HBIC PECYPChI
COZEPIKALIUX OCTATKU 0.ru/HAIOMQ
HETPEIECNbHBIX KUPHBIX KHUCIIOT. YAG6
Xupsi B mpupoze]]

72 |[[MbL1a kak cou BBICIIUX 1 https://m.edso
KapOOHOBBIX KHCJIOT, UX o.ru/YPLLO9
Moronree nercraue. Iloustue o UE7
CHHTETHYECKUX MOFOIIUX
cpeactBax (CMC)]]

73 |[[T'eneTnueckas cBsi3b 1 https://m.edso
YTIEBOJAOPOIOB U 0.ru/A8FI5XV
KHCIJIOPOJICOACPIKAIIIX SU
OpraHuYeCcKuX BemiecTs]]

74 |[[PacuéTsl 10 ypaBHEHUSAM 1 https://m.edso
XAMHUYECKUX PEaKInii]] o.ru/LZ5VLL

2BX

75 |[[Cucremaru3zanus u 06001ICHIE 1 https://m.edso
3HaHu# 1Mo Teme]] 0.ru/S8WM8F

7D7

76 |[[O6mas xapakTepucTHKa 1 https://m.edso
YIJ€BOAOB U Kiaccuuxarus 0.ru/01RI1X8H
yrieBoaoB (MOHO-, TU- U GR
noJucaxapuisi)]]

77 |[[Monocaxapuasl: pusruecKue 1 https://m.edso
CBOWICTBA M HAXOXKJICHUE B 0.ru/8SDKMB
npupoze]] GIF6

78 |[[TIpumeHeHHE TITIOKO3bI, €€ 1 https://m.edso
3HAQUYEHUE B JKU3HEACATEILHOCTU 0.ru/6LS9BL
opranusmal| N9Q

79 |[[Aucaxapunsl: caxaposa, 1 https://m.edso
MajbTO3a U JaKTO3a. 0.ru/0YDXJO
Haxoxnenue B nmpupoje u OUH
NpUMEHEHHE arucaxapuioB]]

80 |[[TTomucaxapumbl: CTpOEHHE 1 https://m.edso
MaKpOMOJIEKYJ, (GPU3NIECKUE U 0.ru/52Z6UK
XAMHWYECKUE CBOICTBA, UNG
npuMenenwue]]

81 |[[TTousiTre 06 HCKYCCTBEHHBIX 1 https://m.edso
BOJIOKHAX] ] 0.ru/CPO60D

RNM

82 |[[PemeHue pacueTHBIX 3a/1a4 Ha 1 https://m.edso
OTIpeJIeIICHUE JI0JIH BBIXOAA 0.ru/FVQ99R
MPOJIYKTA PEaKuu OT 8JH
TEOPETHYECKH BO3MOKHOTO]]

83 |[[Cucremaruzanus u 006001ICHHE 1 https://m.edso



https://m.edso/
https://m.edso/
https://m.edso/
https://m.edso/
https://m.edso/
https://m.edso/
https://m.edso/
https://m.edso/
https://m.edso/
https://m.edso/
https://m.edso/
https://m.edso/

Ne Tema ypoxka KoanuecTBo yacos Hara | DnexTpoHHBIE

I/ Beero | Kontpounsubie | Hpaktuueckue | 12y 1¢HHA unposere

oOpa3oBarenb
paboThI paboThI
HBIC PECYPChI
3HaHU# 1Mo pasaeny]] 0.ru/YTAT71S0
GH

84 |[[KouTposbHas paboTa 1o Teme 1 1 https://m.edso
"Kucnopoacoaepxamiue 0.ru/402T7321
opraHudeckue coeauneHus " || 6M

85 |[[Amumnbl: knaccupukanms, 1 https://m.edso
CTPOCHHE MOJICKYJT, 00IIas 0.ru/64T9T10
dbopMmyia, u3oMepus, VAY)
HOMEHKJIaTypa u (puznueckue
cBoiicTBal]

86 |[[Xumuueckue cBoiicTBa 1 https://m.edso
anupaTuyecknux aMuHOB]| 0.ru/MYCA4DL

1GD

87 |[[AHwiuH: cTpOoCeHUE aHWIMHA, 1 https://m.edso
0COOCHHOCTH XMMHUYECKUX 0.ru/FRTQ7T
CBOMCTB aHH/IMHA]] UDA

88 |[[CriocoObl monyueHus U 1 https://m.edso
MpUMEHEeHHE alu(aTHIECKUX 0.ru/LCF82M
aMuHOB]] VKH

89 |[[AMuHOKHCIOTHI: 1 https://m.edso
HOMEHKJIATypa ¥ U30Mepus, 0.ru/RQIQFG
¢duznyeckue cBoicTBa. FVC
OtesbHbBIC IPEJACTABUTEIH O
aMHUHOKHUCIIOT]]

90 |[[[Xumuueckue cBoOiCTBa 1 https://m.edso
AMHUHOKHCIIOT, HX 0.ru/16QZ981
OMO0JIOTHYECKOE 3HAYCHHE XZ
aMUHOKUCIOT. CUHTE3 U
THJIPOJIA3 MENTHIOB]]

91 |[[Penku xak mpUPOIHBIC 1 https://m.edso
MOJIUMEPBI; CTPYKTYPhI OIIKOB] ] 0.ru/C031GD9

6B

92 |[[Xumuueckue cBOMCTBA 1 https://m.edso
6emxoB]] 0.ru/67MDSJI

CA

93 |[[A3oTcomepxkalue 1 https://m.edso
reTePOLUKINICCKUEC 0.ru/6A9UBJK
coennHeHus. HykienHoBble 1G
KUCIIOTBI: COCTaB, CTPOCHHE U
Ouonoruyeckas poib]]

94 |[[TIpakTrueckas pabota Ne 4. 1 1 https://m.edso

Permenne skcriepuMeHTaIBHBIX
3aJa4 110 TeMe
"AzoTcoaepxaiiue
opraHuveckue coeauHeHus " ||

0.ru/NC46Z2
YR7
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Ne Tema ypoxka KoanuecTBo yacos Hara | DnexTpoHHBIE

n/n Beero | Koutpounshbie | TTpakriueckue | 1Y CHHA unposere

oOpa3oBatelib
paboThI paboThI
HBIC PECYPChI

95 |[[TTpakTuyeckas pabota Ne 5. 1 1 https://m.edso
Pemenue skcriepruMeHTaIBHBIX 0.ru/4GSLO35
3amay no reMe "'Pacrio3HaBaHue TE
OpraHuYeCcKuX coeauHeHuii"]]

96 |[[KonTposbHas paboTa 1o TeMe 1 1 https://m.edso
"A3oTcoaepiKalue 0.ru/R69Q6G8
opraHudeckue coeauneHus " || Ou

97 |[[OcHOBHBIC OHSTHSI XUMUU 1 https://m.edso
BBICOKOMOJIEKYJISIPHBIX 0.ru/7SVQS1i
COCIMHEHUIT U METOJIbI UX ON
CHHTE3a —IOJIMMEPHU3aIHs 1
MOJIMKOHCHCAIHsA] |

98 |[[[ITnactmacchl. YTuau3anus u 1 https://m.edso
nepepaboTka mactukal] 0.ru/1U7EQ64

8Y

99 |[[PnacTomepbl: HATYpaATbHBII 1 https://m.edso
CUHTETUYCCKHEC KaydyKH. 0.ru/SO6ALF
Pe3unal] PL8

100 | [[BosokHa: HaTypasbHBIE, 1 https://m.edso
HMCKYCCTBEHHBIC, CHHTETUUYECKHE. 0.ru/DQOJRV
[Tonumeps! criennaabHOTO K4H
Ha3HavYeHus |

101 | [[ITpakTuueckas pabota Ne 6. 1 1 https://m.edso
Pemienue skcnepuMeHTaIbHBIX 0.ru/Y1QQLR
3aja4 1o reMe 'Pacrno3HaBaHue SOP
1acTMacc U BoJoKoH"]]

102 [[[O00061menune 1 cucTeMaTH3aIHs 1 https://m.edso
W3YYEHHOTO MaTepuaa o TeMe 0.ru/REGCOZ
"BbICOKOMOIEKYIISIPHBIE S45
coenqunaeHus ||

OBHIEE KOJIMYECTBO YACOB 6

I1O ITPOI'PAMME

11 kaacc
No Tema ypoka KonnuectBo yacos Hara DJIEKTPOHHBIE
b Bcero| Kontposbnsle | [IpakTndeckue H3yaCHHA unpoBbIe
o0pa3oBaTenbH
paboThI paboThl
bIC PECYPChI
1 [[ATom. CocTaB aTOMHBIX si7ep. 1 https://m.edsoo.
XUMHYECKUH DIIEMEHT. ru/NOPBJ3G7J
H3orormsi]]

2 [[CTpoenue rmeKTpOHHBIX 1 https://m.edsoo.

000JI09€K aTOMOB, KBAHTOBBIE ru/SMTBPF8U5
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Ne Tema ypoxka KonnuecTBo vacos [Hara ONEeKTpOHHBIE
n/n Bcero| Kontponensie | IIpaktuueckue H3yHeHIA unposbic
oOpa3oBaTenbH
paboThI paboThI
bIE PECYPCHI
yrcal]

3 [[Knaccudukamnms XuMAIECKHX 1 https://m.edsoo.
anemMeHToB (S-, p-, d-, f- ru/MDGLT301
areMeHTHI)]] C

4 [[Pactipenenenue saekTponoB mo| 1 https://m.edsoo.
aTOMHBIM opOuTamiM]] ru/HNS5VJRET?2

5 [[@nexrpontbie KOHPHUTYpaITUU 1 https://m.edsoo.
aTOMOB 2JIEMEHTOB B OCHOBHOM ru/56M011PUG
¥ BO30YKIEHHOM COCTOSIHHH] |

6 [[@nexrponHbie KOHPUTYpaLTUU 1 https://m.edsoo.
HOHOB. ru/3ZORH4PQ
DNEeKTPOOTPHUIIATEIBHOCTB] | L

7 [[TTepuoauueckuii 3aK0H U 1 https://m.edsoo.
[Iepuonueckas cucrema ru/RRTS1FRB
XHMHUYECKHUX dj1eMeHTOB [l. . D
MeHpeneeBa, CBS3b C
COBPEMEHHOM TEOpHUEH CTPOCHUS
aTtomoB]]

8 [[3axoHOMEpHOCTH H3MEHEHHS 1 https://m.edsoo.
CBOMCTB XMMHUYECKHUX JIEMCHTOB ru/M2BG8LQG
1 00pa3yeMbIX UMH TIPOCTHIX U U
CJIOHBIX BEIIECTB TI0 TPYIIITaM
U nepuoiam]]

9 [[Cucremarusarus u 1 https://m.edsoo.
00001eHue 3HaHuH 10 Teme]] ru/FOHYMAB

MC

10 |[[Bumsl XUMHUYECKOM CBSI3H. 1 https://m.edsoo.
MexaHu3MBbl 00pa30BaHUS ru/YSFOZQOR
KOBAJICHTHOM CBSI3H. M
Bonoponnas cBs3e.

MexMoIeKyIsIpHbIC
B3aMMOIeiCTBYSA]]

11 |[[BaneHTHOCTH U BaJCHTHbIC 1 https://m.edsoo.
BO3MOKHOCTH aTOMOB. CBsI3b ru/FLOBCCB2E
ANEKTPOHHOU CTPYKTYPBI
MOJIEKYJ C UX T€OMETPUICCKUM
crpoeHueM]|

12 |[[IIpencraBnenHus o 1 https://m.edsoo.
KOMIUJIEKCHBIX COEIUHECHUSX ru/PNUHMOOP
COCTaB M HOMEHKIIaTypa]| 5

13 | [[BemecTBa MOJIEKYISPHOTO U 1 https://m.edsoo.
HEMOJICKYIISIPHOTO CTPOCHUSI. ru/4A0CASLVY3

THuIbI KPUCTAIUINYECKUX
PEIIETOK U CBOMCTBA BellecTB]]
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Ne Tema ypoxka KonnuecTBo vacos [Hara ONEeKTpOHHBIE
n/n Bcero| Kontponensie | IIpaktuueckue H3yHeHIA unposbic
oOpa3oBaTenbH
paboThI paboThI
bIE PECYPCHI

14 | [[TTonsiTHe O AUCTIEPCHBIX 1 https://m.edsoo.
cuctemax. [IpencraBnenue o ru/8QWSNJIMI
KOJUIOUJHBIX pacTBopax]] 0

15 |[[McTrHHBIE pacTBOPHI: 1 https://m.edsoo.
HacCBIIIIEHHEBIE U HEHACHIIIEHHBIC, ru/MI12GZKJ8B
PacTBOPHMOCTb.

Kpucramnoruaparsi]]

16 |[[CrocoObl BeIpaXKeHHSI 1 https://m.edsoo.

KOHIIEHTpAILIUHU pacTBOPOB]] ru/ZUAKS9SX
C

17 |[[Petuenue 3amau ¢ 1 https://m.edsoo.
UCIIOJIb30BAHUEM MOHATUM ru/9YYGIX6F
"MaccoBast 10J11 paCTBOPEHHOTO N
BeliecTBa', "MoJIsipHas
KOHIIeHTpanus ]|

18 |[[Knaccudukarus u 1 https://m.edsoo.
HOMEHKJIaTypa HEOPTraHUYECKUX ru/Y3JUK9MC
BerniecTs]] 4

19 |[[Cucremarusamnus u 1 https://m.edsoo.
00001eHue 3HaHui 1Mo Teme]] ru/7LEFEOFM5

20 |[[KouTponbHas paboTa o 1 1 https://m.edsoo.
temaM "CTpoeHue aToma. ru/SARJUK9H
[Teproinueckuii 3aK0H U Z
Ilepnoanueckas cucrema
XUMHYECKUX 351eMeHTOB [[. U.

Menpeneesa”, "Crpoenue
BemecTBa. MHOTOOOpa3ue
BemecTB]]

21 |[[Knaccudukaiims XuMUYECKUX 1 https://m.edsoo.
peakuuil B HEOPraHU4eCKOU U ru/ZOMZMB8RE
OpraHU4eCcKON XUMHHU. 3aKOH E
COXpaHEHUsI MacChl BEUIECTB;
3aKOH COXpaHCHUsS U
NpeBpaIleHus SHEPTHH TTPU
XHUMHUYECKUX PeaKiusx]]

22 |[[TernoBbie 3¢ deKThI 1 https://m.edsoo.
XAMUYECKUX PEAKIIHH. ru/9TSXHFMT
Tepmoxumuueckue ypaBHeHuU ]| 4

23 |[[Beramcrienus no ypaBHECHHUAM 1 https://m.edsoo.
XAMUYECKUX PEaKINi U ru/VSWAVUX
TEPMOXUMUYCCKUM OH
ypaBHEHHIM] ]

24 |[[CxopocTh XUMHUECKOM 1 https://m.edsoo.

peakuuu, €€ 3aBUCUMOCTb OT
pasnnuHbIX akTopos. Karanus

ru/DSEHNDYE
L
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Ne Tema ypoxka KonnuecTBo vacos [Hara ONEeKTpOHHBIE
n/n Bcero| Kontponensie | IIpaktuueckue H3yHeHIA unposbic
oOpa3oBaTenbH
paboThI paboThI
bIE PECYPCHI
U KaTaau3aTopbi]]

25 |[[ComoreHHbIC U FeTEPOTCHHBIC 1 https://m.edsoo.

peakuuu]] ru/RN8POZ7Y
@)

26 |[[[MpakTuyeckas padora Ne lmo | 1 1 https://m.edsoo.
TeMe "'BrusiHue pazmuyHbIX ru/NGQO5JTY7
(hakTOpOB HA CKOPOCTH
XUMHYECKOH peakuuu']]

27 |[[OOpaTimbie n HEOOpAaTHMBIE 1 https://m.edsoo.
peaku. XUMHYECKOe ru/XHPQ3BRA
paBHOBecuel|| J

28 |[[IIpakTrueckas padoTa Ne 2 o 1 1 https://m.edsoo.
Teme "BiusHue pazIUuHBIX ru/UMB65DAV
(haKTOPOB Ha MOJIOKEHUE K
XAMUYECKOTO paBHOBecHs ||

29 |[[DnexTponuTHUecKas 1 https://m.edsoo.
nucconuanusg. CHIBHBIE U ru/8UIJMTOHPO
cradble AMeKTPOIUThl. CTENeHb
quccorranuu]|

30 [[[MonHOE mpou3BeaCHNE BOIBI. 1 https://m.edsoo.
Cpena BOAHBIX PaCTBOPOB. ru/7S6FNILYU
Bonopoausriii nokasatesns (PH)
pactBopal]]

31 |[[I'maponus coneit. Peakiuu, 1 https://m.edsoo.
MPOTEKAIOIINE B PACTBOpPaX ru/LSHMAMH
3JICKTPOJIUTOB] | LJ

32 |[[ITpakTrueckas padoTa Ne 3 o 1 1 https://m.edsoo.
TeMe " XUMHUYECKUE PEeaKIuy B ru/RD8CXFMN
pacTBOpax MeKTpouToB"]] S

33 |[[OxucaurensHO- 1 https://m.edsoo.
BOCCTAHOBUTEJIbHBIC PEAKITHH. ru/AFQATHSZT
Baxwnernmune okucauTenu u
BOCCTaHOBHTENH]]

34 [[[Meton 3:1eKTpOHHOTO 1 https://m.edsoo.
(371€KTOHHO-HOHHOT0) Oanancal] ru/LCSPR4PCZ

35 |[[DmekTposm3 pacTBOPOB H 1 https://m.edsoo.
pacruiaBoB BelecTs]] ru/7UCOBIP3Q

36 |[[Pemienue 3a1au pa3aMaHbIX 1 https://m.edsoo.
TUMOB]] ru/MBRCJ2BH

V

37 |[[PemieHue 3a1au pa3auuHbIX 1 https://m.edsoo.

TUNOB]] ru/REEKUYHA
U
38 |[[CucremaTu3anus u 1 https://m.edsoo.
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Ne Tema ypoxka KonnuecTBo vacos [Hara ONEeKTpOHHBIE

n/n Bcero| Kontponensie | IIpaktuueckue H3yHeHIA unposbic

oOpa3oBaTenbH
paboThI paboThI
bIE PECYPCHI
000011IeHNE 3HAHUH 110 TEME ru/O0OCUUKMF
"Xumuueckue peakun]] 1

39 |[[KouTposbHas paboTa 1Mo Teme 1 1 https://m.edsoo.
"Xumuueckue peakuun]] ru/E120ZSNS2

40 [[[TTonoxeHne HEMETAILIOB B 1 https://m.edsoo.
[eproauyeckoii cucreme ru/S2T11G534
XUMHAYECKUX 351eMeHTOB J[. U.

MenneneeBa u 0coOEHHOCTU
CTPOCHHS KX aTOMOB.
Pu3nyYeCKUe CBOKCTBA
HeMeTauioB] |

41 |[[AnnoTponus HemeTaLIOB (Ha 1 https://m.edsoo.
[IpUMepe KUCIIOPOAA, CEPBI, ru/DKHVET X6
docdopa u yrinepona)]] S

42 |[[Bomopon: nonyueHwue, 1 https://m.edsoo.
(U3HYECKUE U XUMHYCCKHIE ru/EOAB3TJZ2
cBoiictBa. ['mapupi]]

43 |[[TanoreHsl: HaXOKACHHE B 1 https://m.edsoo.
MIPUPO/IE, CIOCOOBI MOTYUYEHUS, ru/8ESM200XI
bu3nvecKrue 1 XUMHYECKHE
cBoiicTBal]

44 |[[I'anoreHOBOIOPOIBL. 1 https://m.edsoo.
Baxneiimme ru/FWWHG6A36
KHUCJIOPOJCOAEPKAILINE J
COC/IMHCHUS TAJIOTreHOB] |

45 |[[JTaGopaTopHbIie 1 1 https://m.edsoo.
MIPOMBIIIJICHHBIE CTIOCOOBI ru/UL8R2WQ?2
MIOJIyYEHHUS TAIIOTECHOB. T
IIpuMeHeHne rajgoreHoB 1 ux
coeMHEHUH] |

46 |[[ITpakThueckas padota Ne 4. 1 1 https://m.edsoo.
Pemenne skcriepuMeHTAIBHBIX ru/VJHPYU20
3aga4 1o Teme "Tamorens”]] 2

47 |[[Kucmopon: mabopatopHbie U 1 https://m.edsoo.
MIPOMBIIIJICHHBIE CTIOCOObI ru/5SLQHHJICFF
MoJTy4YeHus!, GU3NIECKue u
XUMH4YecKue cBoicTra. O30H.

[IpumeHeHnne kucnopoaa u
030Ha] |

48 | [[Oxcumsl u mepokcubi]] 1 https://m.edsoo.

ru/AMRVPMQ
Al

49 |[[Pemienue 3amayu pa3auuHbIX 1 https://m.edsoo.

TUNOB]] ru/Q8L50HZY

Y
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Ne Tema ypoxka KonnuecTBo vacos [Hara ONEeKTpOHHBIE
n/n Bcero| Kontponensie | IIpaktuueckue H3yHeHIA unposbic
oOpa3oBaTenbH
paboThI paboThI
bIE PECYPCHI

50 |[[Cepa: Haxoxnaenue B mpupoge, | 1 https://m.edsoo.
CIOCOOBI MOTyUYCHUS, ru/3JASFNQQ
bu3nvecKrue 1 XUMHYECKHE K
cBoiicTBal|

51 |[[CepoBomopon, cyibhuab]] 1 https://m.edsoo.

ru/PMO9PHT?2
3

52 |[[Kucnopoacoaepsxariue 1 https://m.edsoo.
coenuHenus cepbl. OCOOCHHOCTH ru/8TN3SZ505
CBOMCTB CEpHOM KHUCIIOTHI]]

53 |[[IIpakTrueckas pabota Ne 5. 1 1 https://m.edsoo.
Pemenue sxcriepuMeHTaIbHBIX ru/9S76ZZRFW
3agad o Teme "Cepa u eé
coeauneHus " ||

54 |[[A3oT: HaxoxaeHue B pupoze, | 1 https://m.edsoo.
CHIOCOOBI IOJTY4YEHHUS, ru/1IZPKO7C4P
bu3nvecKrue 1 XUMHUYECKHE
CBOMCTBA. AMMHAK, HUTPUIBI]]

55 |[[Kucnopoaconepxarine 1 https://m.edsoo.
COEIMHEHUS a30Ta. ru/271860BC3
Oco0OeHHOCTH CBOMCTB a30THOM
KHCJIOTHI] ]

56 [[[[TpumeneHue a30Ta U ero 1 https://m.edsoo.
COCIMHCHUMN. A30THBIC ru/MO1P034QF
ynoopenus]]

57 |[[®ocdop: HaxoKICHKE B 1 https://m.edsoo.
MPHUPOJIC, CIOCOOBI IOTYICHHUS, ru/PXZ01ZQS0
¢du3nueckrue 1 XUMHYECKHE
coiictBa. ocunst u hochun]]

58 |[[Oxkcunst dpochopa, 1 https://m.edsoo.
docdopcoaepkaire KUCIOTHI. ru/00ZT28DN
Couu pochopHoit KHCTOTHI]] Q

59 |[[ITpumenenue pocdopa u ero 1 https://m.edsoo.
coenuHeHuil. ochopHbie ru/99E3JYYTM
ymobpenus]]

60 |[[[TpakTuyeckas padota Ne 6. 1 1 https://m.edsoo.
Pemienue sxcnepuMeHTAIbHBIX ru/97LCBY XY
3ama4 o Teme "A3ot u docdop 2
U ux coequHeHus ]|

61 |[[[Vrnepox: HaxoxIeHHE B 1 https://m.edsoo.

MIPHUPOJIe, AJIIOTPOITHBIC
MoauQUKAIIH; PUINICCKUE U
XUMHWYECKIE CBONCTBA,
npuMeHeHwue]]

ru/IWDS30TD
R
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Ne Tema ypoxka KonnuecTBo vacos [Hara ONEeKTpOHHBIE
n/n Bcero| Kontponensie | IIpaktuueckue H3yHeHIA unposbic
oOpa3oBaTenbH
paboThI paboThI
bIE PECYPCHI

62 |[[Oxcun yrinepona(ll), okcun 1 https://m.edsoo.
yriepoaa(lV), yromibHast ru/6DLNT13TE
KHcioTa u ¢€ couu]]

63 |[[Pemenue 3amau pa3nuvHbIX 1 https://m.edsoo.
TUnoB]] ru/PQWKC1INJ

X

64 |[[Kpemuuii: HaxoXIeHHE B 1 https://m.edsoo.
MIPHUPOJIC, CIIOCOOBI TIOTYICHHUS, ru/R7FY3Y3B
bu3nUecKrue U XUMHUYCCKHE w
cBoiicTBal]

65 |[[Oxcun kpemuusa(lV), 1 https://m.edsoo.
KpEMHUEBasi KUCIIOTA, ru/NTQOS329
CHJTUKATHI | K

66 |[[[IppMeHeHUEe KPEMHHUS U €T0 1 https://m.edsoo.
coeqnuennii. CTekIo, ero ru/1XJ00600T
MOJIyYeHHE, BUIBI CTEKIIa]]

67 |[[Pemienue 3amayu pa3auaHbIX 1 https://m.edsoo.
TUTOB]] ru/S5319XD1S

68 |[[Cucremaru3zarus u 1 https://m.edsoo.
00001IIeHUE 3HAHMH 110 TEME ru/QCSGMOTF
"HemeTtasmisr"]] S

69 |[[KonTposbHas paboTa o Teme 1 1 https://m.edsoo.
"Hemeramisr']] ru/VVPSTFCAFI

70 |[[Ananu3 pe3ynabTaToB 1 https://m.edsoo.
KOHTPOJIBHON pabOTHI, ru/LAOAONS]
KOppeKLus omuooK]] 7

71 |[[TTonokeHne METAILJIOB B 1 https://m.edsoo.
[Tepuoquueckoii cucreme ru/57FR91QP1
XAMHUYECKUX AJIEMEHTOB.

OcoOeHHOCTH CTPOEHUS
AIICKTPOHHBIX 000JI0YEK aTOMOB
MeTaioB]]

72 |[[O61mue pusngeckue cBoWCTBA 1 https://m.edsoo.
MeTtawioB. [Ipumenenue ru/ICNORGAK
METaJUIOB B OBITY U TEXHHKE] ] wW

73 |[[CrunaBel MeTamtoB. Kopposwust 1 https://m.edsoo.
MeTaioB]] ru/1V3XS7TFXT

74 |[[PemieHue 3a1a4 pa3aMaHbIX 1 https://m.edsoo.
TUMOB]] ru/HCZY575D9

75  |[[DnexTpoXxuMudecKuii psi 1 https://m.edsoo.
HanpspkeHui MetauioB. O0rmme ru/SWJLF3YL
CIOCOOBI TIOTYUEHHUST METAILIOB] | W

76 |[[OGras xapakTeprcTHUKa 1 https://m.edsoo.
MeTaioB | A-rpymisl ru/\W4VWNSJ5
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Ne Tema ypoxka KonnuecTBo vacos [Hara ONEeKTpOHHBIE
n/n Bcero| Kontponensie | IIpaktuueckue H3yHeHIA unposbic
oOpa3oBaTenbH
paboThI paboThI
bIE PECYPCHI
[Tepuoanueckoit CUCTEMBI E
XAMHUYECKUX AJIEMEHTOB.
Harpwuii u xanuii: nosydeHue,
bu3nvecKrue 1 XUMHYECKHE
CBOMCTBa, MPUMEHEHHE MTPOCTHIX
BEIIECTB U MX COCIUHCHHMIA]]

77 |[[OGruas xapakTeprcTHKa 1 https://m.edsoo.
MeTayuioB || A-rpymrer ru/Q4YBTZ3R
[Tepronueckoi CUCTEMBI Y
XUMHYECKUX JJIEMEHTOB.

Maruuii ¥ KaJbLIUi: MTOJTyYEHHUE,
¢bu3nvecKkre 1 XUMHYECKHE
CBOWMCTBA, MPUMEHEHHE TPOCTHIX
BEIIECTB U MX COCAUHCHHIHA] ]

78 |[[>’KécTkocTh BOIBI U CITOCOOBI 1 https://m.edsoo.
eé ycTpaneHus|] ru/609WLKNT

N

79 |[[AntomuHuit: monyveHwue, 1 https://m.edsoo.
buznyecKkue 1 XuMUYECKHe ru/OZHBSJBQ
CBO#CTBA, MpUMeHeHHE]] 6

80 |[[AmdoTepHbIe cBOMicTBa OKcHaa| 1 https://m.edsoo.
Y TUAPOKCH]IA AJTFOMUAHHS, ru/RM2IRHCB
TUJIPOKCOKOMILIEKCHI M
ATIOMHHUS, X TIpUMeHeHne] |

81 |[[PemieHue 3a1au pa3aMuHbIX 1 https://m.edsoo.
TUMOB]] ru/ZCTJX7CQ3

82 |[[ITpakTrueckas pabota Ne 7. 1 1 https://m.edsoo.
Pemenue sxcriepuMeHTaIbHBIX ru/ZR9H28T3K
3a/1a4 1o Teme 'MeTasuibl
rIaBHBIX oarpymim'']]

83 |[[O6mmas xapakTeprcTuka 1 https://m.edsoo.
METAJIJIOB TOOOYHBIX MOATPYIIIT ru/INZNM9J50
(B-rpymm) Ilepuoauueckoii
CHCTEMBbI XUMUYECKHUX
3IIEMEHTOB]]

84 |[[®usnyeckue u XUMHYIECKHUE 1 https://m.edsoo.
CBOCTBa XpoMa H €ro ru/EMH85BQN
COCIMHEHUH, uX mpruMeHeHue|| N

85 |[[Baxueiimue coeuHCHUS 1 https://m.edsoo.
Mmapranna. [lepmanranar xanms, ru/TVZPFX8X4
€ro OKUCIIUTENIbHBIC CBOMCTBA] |

86 |[[Dusnueckue u xummuyecKue 1 https://m.edsoo.

CBOMCTBA XKeEJe3a U €ro
coenuHenuil. [lomyuenue u
NPUMEHEHHE CILIABOB JKele3a]]

ru/71YSMIGSD
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Ne Tema ypoxka KonnuecTBo vacos [Hara ONEeKTpOHHBIE
n/n Bcero| Kontponensie | IIpaktuueckue H3yHeHIA unposbic
oOpa3oBaTenbH
paboThI paboThI
bIE PECYPCHI

87 |[[®usnueckue u XuMHYIECKHE 1 https://m.edsoo.
CBOMCTBa MeOHU U €6 ru/GET2L9K3X
COEJMHEHUH, X MpUMeHeHuHe]]

88 |[[Dusnueckue n xummuyecKue 1 https://m.edsoo.
CBOMCTBA LIMHKA U €T0 ru/O4C5QKBEJ
COCIMHEHHUH, X IPUMEHCHHE.

I'MapOKCOKOMILTEKCHI ITMHKA] |

89 |[[IIpakTrueckas pabota Ne 8. 1 1 https://m.edsoo.
Pemenue skcriepuMeHTAIbHBIX ru/BAJAY W82
3aja4 1o TemMe 'MeTtasuibl G
n0004HBIX moarpym'"]]

90 |[[PemieHue 3a1au pa3aMuHbIX 1 https://m.edsoo.
TUNOB]] ru/EI77TEUHQZ

91 |[[O6o6mIcHHE 1 1 https://m.edsoo.
CUCTEMaTHU3ALMS U3YYEHHOTO ru/NHKRDJUT
MaTepuaa 1o TeMe S
"Meramis"]]

92 |[[KouTposbHas paboTa Mo Teme 1 https://m.edsoo.
"MeTtamisi"]] ru/4Z62Vv30B1

93 |[[Ananu3 pe3yabTaToB 1 https://m.edsoo.
KOHTPOJIBHON pabOTHI, ru/KGZODOKT
KOppeKIus omuooK]] T

94 |[[Ponb xuMuu B 0OecrieueHun 1 https://m.edsoo.
YCTOWYHBOTO Pa3BUTHUS ru/SST5RWKS
yenoBedecTBa. [lonstue o 8
HAYYHBIX METOAX
UCCIIeIOBaHUS BEHeCcTB]]

95 |[[HayuHble npUHITUITBI 1 https://m.edsoo.
OpraHu3aIui XUMHYECKOTO ru/\V4Y20W8U
npou3BojicTBa. [IpomMbIliuIeHHBIE R
CTIOCOOBI TIOJTYUCHUS
Ba)KHEUIIMX BEIIECTB]]

96 |[[Xumuueckoe 3arps3HeHUE 1 https://m.edsoo.
OKpYXaroulel Cpesibl U ero ru/HFYWAQ1
nocaeACTBHs| | VW

97 |[[Xumus u 310pOBbE YETOBEKA. 1 https://m.edsoo.
JlekapcTBeHHBIC cpencTBal] ru/992MUF415

98 |[[Xumus numy. Pois xumuu 1 https://m.edsoo.
B 00€CIIEYCHNH MTUTIICBON ru/BTM3AEKN
0e3omacHOCTH]] wW

99 |[[KocmeTHnueckue u 1 https://m.edsoo.
napQroMepHBIE CpeICTBa. ru/0V85PPBK
berroBas xumusi]| W

100 |[[Xumus B cTpOUTEIBCTBE. 1 https://m.edsoo.
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Ne Tema ypoxka KonnuecTBo vacos [Hara ONEeKTpOHHBIE

n/n Bcero| Kontponensie | IIpaktuueckue H3yHeHIA unposbic
oOpa3oBaTenbH
paboThI paboThI
bIE PECYPCHI
Baxxneriue cTpouTenbHbIE U ru/5FX2N2T3J
KOHCTPYKIIHOHHBIE MaTepHaIbI] |
101 |[[Xumus B cenbckom xo3siiicte. | 1 https://m.edsoo.
Oprannydeckre 1 MUHEPAJIbHbBIE ru/YY395RQAJ
ymobpenus]]
102 |[[CucTemaru3anus 1 1 https://m.edsoo.
00001eHue 3HaHu# 1Mo Teme]] ru/IGMSCPOK9
OBUIEE KOJIMYECTBO YACOB 8
I1O TTPOI'PAMME

NEPEYEHD (KOJU®UKATOP) MIPOBEPAEMbIX TPEFOBAHUI

K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJHEI'O OBIIETI'O OBPA30BAHUA U DJIEMEHTOB
COJEPXAHMA 11O XUMHNHUN

JI7st IpOBe/IeHNs €MHOTO TOCYAapCTBEHHOTO K3aMeHa mo xumuu (nanee — EI'D
0 XUMHH) HCIONB3yeTcsl TmepedeHb (Koau(puKaTop) MPOBEPSEMbIX TpeOOBaHHMIA
K pe3ysbTaTaM OCBOEHHUSI OCHOBHOW 00pa30BaTesIbHOM MpPOrpaMMbl CPEIHET0 OOIIETo
00pa30BaHus U AJIEMEHTOB COACPKAHUS.

IIpoBepsiemble Ha ET'J no xuMuu TpeGOBaHUA K pe3y/IbTaTaM 0CBOE€HUsI OCHOBHOI 06pa3oBaTe/IbHOM
NIporpaMMsbl cCpeHero o6uero o6pa3oBaHus

Kon [IpoBepsiemble TpeOOBaHUS K TPEAMETHBIM pe3yJbTaTaM OCBOCHHUS
MIPOBEPSIEMOTO OCHOBHOI 00pa3oBaTeIbHON IPOrpaMMbl CPEAHEr0 O0IIEro
TpeOoBaHUs oOpa3oBaHus

1 Bnanenue cucteMori XUMAYECKUX 3HAHUM, KOTOpas BKIIFOYAECT:



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

1.1

OCHOBOIIOJIATAIONTNE TOHITHSI (XUMHUYSCKUN 3JIEMEHT, aTOM, U30TOIII,
JJIEKTPOHHAsT 000JI0YKa aroma, S-, P-, d-2JIEKTPOHHBIC OpPOHWTAIU
aTOMOB, OCHOBHOE U BO30YKIE€HHOE COCTOSIHHE aTOMa, UOH, MOJIEKYJIa,
BAJICHTHOCTh,  3JIEKTPOOTPULATEIBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMHYECKast CBs3b ( O- m TM-CBA3b | kpaTHBIC CBS3M), THOPHUIM3AIUS
aTOMHBIX OpOHTallel, KpPUCTAIUIMYECKasi pEelIeTKa, MOJb, MOJISpHas
Macca, MOJSIpHBIA 00bEeM, MOJIApHAs KOHIIEHTpAlUs, PacTBOPHI
(MCTUHHBIE, TUCIIEPCHBIC CUCTEMBI), KPUCTAUIOTHIPATHI, YIJICPOIHBIN
ckelneT, (yHKIMOHAJIbHAS TPYIIA, pajuKal, U30Mephl, CTPYKTypHas
dopmyna, wuzomepus (CTpyKTypHas, reomerpuueckas  (Iuc-,
TPAHCHU30MEPHS), TOMOJOTUYCCKUI psJl, TOMOJIOTH, YIJIICBOIOPOJIBI,
KHUCJIOPOJI- ¥ a30TCOIepKAIME COSAMHEHUSI, OMOJIOTUYECKU aKTUBHBIC
BemecTBa  (YrJIeBOABI, JKUPBI, OCJIKH), MOHOMEp, IOJHUMEDP,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJSIPHBIE COEAUHEHUS, KPEKHUHT,
PUGOPMUHT,  THUIBI ~ XUMUYCCKHUX  peakuuid  (OKHCIUTEIIBHO-
BOCCTAHOBHUTEIIbHBIC, 3K30- U SHIOTEPMUUYECKHUE, PEAKIIMM HOHHOIO
oOMeHa, TOMO- M TeTEepPOrCHHBIC, OOpaTHMbIe M HEOOPAaTHUMEIE),
pacTBOp,  DIIEKTPOJIHTHI,  HEDJIEKTPOIHTHI,  DIEKTPOIUTHYECKAS
JUCCOLIMAIIMSI, CTETICHb TUCCOIUAIINN, OKUCIUTENb, BOCCTAHOBUTEINb,
QJIEKTPOIN3, CKOPOCTh  XUMHMYECKOW  peaklud, XUMHYECKOe
paBHOBECHE)

1.2

TECOPUHU U 3aKOHBI (TCOPUS XUMHYECKOI'O CTPOCHHS OPraHUYECKUX
BeiecTB A.M. byTiepoBa, Teopus 3JEKTPOIUTHYECKOU TUCCOLIMALINH,




[Mepuonmueckuii 3akon J1.M1. MeHeneeBa, 3aKOH COXpaHSHHS MacChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XUMHUH, MUPOBO33PEHUECKHE
3HAHMUS, JISKAIIUE B OCHOBE TOHUMAHUSI IPUYMHHOCTH U CHCTEMHOCTH
XUMUYECKUX SIBJICHUM, COBPEMEHHBIE MPEJICTABICHUS O CTPOEHUHU
BEILIECTBA HA AaTOMHOM, MOJIEKYJIIPHOM M HaJIMOJIEKYJIIPHOM YPOBHSIX

1.3

MMpCaACTaBJICHUA 0 MEXaHHU3Max XUMHUYCCKHUX peaKuHﬁ )
TCPMOINHAMHUYICCKUX u KNHCTHYCCKUX 3dKOHOMCPHOCTAX ux
MMPOTCKAaHUA, O XUMHUYCCKOM PABHOBCCHUH, JUCIICPCHBIX CUCTECMAX

1.4

(baKkTOIOTUYECKUE CBEJEHUS O CBOMCTBAaX, COCTaBe, MOJYYECHUU
U 0e30MacHOM HCIOJIb30BAHUM BaXKHEUIIMX HEOPraHUYECKHUX
U OPraHUYECKUX BEHIECTB B OBITY W MPAKTHUUYECKON AESTEIBbHOCTHU
JeJIoBeKa

1.5

o0IIMe HayYHBIC MPUHIIUITEI XUMHYECKOTO MPOU3BOJICTBA (Ha TpUMepe
IPOU3BOJICTBA CEPHOW KHCIOTHI, aMMHaKa, METaHOJIa, TiepepaboTKu
HEPTH)

ChopmMupoBaHHOCTH YMEHU BBISBIISTH!

2.1

XapakTepHbIE IIPU3HAKUM MW B3aUMOCBA3b W3YUYECHHBIX IIOHATHUH,
IIPUMEHATh COOTBETCTBYIOIIUE IIOHSATHS IIPU ONHUCAHUU CTPOCHUS
M CBOWCTB HEOPraHWYECKHUX W OpPraHUYECKUX BEIIECTB M HX
MpEeBpALICHUI

2.2

B3aMMOCBSI3b XUMUYECKUX 3HAHUM C MOHATUSAMH U NPEJICTABICHUIMU
JIPYTUX MPEIMETOB Uit 00J€€ 0CO3HAHHOTO MOHUMAaHUS U OObSICHEHU S
CYLUIHOCTH MaTE€pUaIbHOr0 €IMHCTBA MUPA

CdopMHPOBAHHOCTH YMEHHUS UCIIO0Ib30BaTh:

3.1

HaAanMMCHOBAHHA XHMHUYCCKHUX COCI[I/IHGHI/Iﬁ MCKAYHAPOJHOTO COr03a
TCOpCTH‘-I@CKOﬁ u HpHKHaI[HOﬁ XMMHHU W TPHUBHUAJILHBIC HA3BaHUA
BCIICCTB, OTHOCAIMMNXCA K HN3YUYCHHBIM KJIaCCaM OpPraHHUYCCKHUX
N HCOPIraHU4ICCKUX COGI[I/IHGHI/Iﬁ

3.2

XUMHYECKYIO0 CUMBOJIMKY JIJISi COCTaBIEHUSI (POPMYJT HEOPTaHUUECKUX
BCIECTB,  MOJICKYJIAPDHBIX U CTPYKTYpPHbIX  (pa3BepHYTBIX,
COKPAIIICHHBIX U CKEJICTHBIX) (POPMYJI OPraHUYECKHUX BEIIECTB

CdopMHpOBaHHOCTH YMEHHUSI KJIACCU(PUIIUPOBATH:

4.1

HEOpPraHWYECKUE BEIIECTBA, CAMOCTOATENLHO BHIOMpATh OCHOBAHUS
U KPUTEPUH [T KJIacCU(PUKAIIMU U3y4aeMbIX XUMUYECKUX 00BEKTOB

4.2

OpraHUYCCKHUEC BCUICCTBA, CAMOCTOATCIBHO BBI6I/IpaTB OCHOBAaHUHA
U KPpUTCPHUH 1A KJ'IaCCI/I(l)I/IKaL[I/II/I HN3y4aCMbIX XUMHYCCKUX 00BEKTOB




4.3

0 Pa3IMYHBIM NTpU3HaKaM (YHUCITY M COCTaBYy pearupyronux BEemeCcTB,
TEIJIOBOMY 3(DPEeKTy peakinu, W3MEHEHHUIO CTEINEHEW OKUCICHUS
9JIEMEHTOB, OOPATUMOCTH PEaKIINHU, YUACTHIO KaTaJIN3aTopa)

ChopMHpOBAaHHOCTh ~ yMEHHUS  XapaKTEPH30BaTh  JJICKTPOHHOE
CTpOocHUE aTOMOB (B OCHOBHOM M BO30YJICHHOM COCTOSIHMH) U HOHOB
XUMUUYECKUX 3JeMeHTOB 1 — 4 nepuonoB llepuoanueckoit cucteMbl
JI.1. MenneneeBa u X BaJIEHTHBIE BO3MOXHOCTH, UCTIOJNB3YsI TOHSATUS
S-, p-, 0-371eKTpOHHBIE OPOUTAIIH, SHEPTETUICCKUE YPOBHU

ChopmMupoBaHHOCTb yMEHUSI OOBIACHITH 3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMM COEIMHEHMI
110 IEPUOJAM U rpynnam

CpopMHpPOBAHHOCTh YMEHUS COCTABJISATH YPABHEHUS XUMUUYECKUX
peaKIui U PacCKpbhIBaTh UX CYIIHOCTD:

7.1

OKHCITUTENBHO-BOCCTAHOBUTEIBHBIX peakiui MOCPEICTBOM
COCTaBJICHUS AJIEKTPOHHOIO OajaHca 3TUX PeaKIui

7.2

YPaBHEHUs DPEAKLUHUM Pa3JIMYHBbIX THIIOB; IIOJHBIE U COKPAILCHHBIE
YpaBHEHHUS peaKIui HOHHOTO OOMEHa, YYUThIBas yCIOBUA,
IIPY KOTOPBIX 3TH PEAKLUMH UAYT 10 KOHLIA

7.3

peakiuii TUAPOSIN3a, peakiuii KOMIUIeKcooOpa3oBaHusl (Ha mpuMepe
T'HIPOKCOKOMILIEKCOB ITMHKA 1 aJIFOMHHUSA)

CdopMHUpPOBAaHHOCTH YMEHUSI TOATBEPKIATh:

8.1

Ha KOHKPETHBIX MpHUMEpax XapaKTep 3aBUCHMOCTH pEaKIMOHHON
CIIOCOOHOCTH OPTaHMYECKHUX COCJAMHEHWUW OT KPATHOCTH M THIIA
KOBAJICHTHOU cBsi3u (O~ m T-CBASBH) p3apuMHOrO BIIMSHUS aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX, a TAK)KE OT OCOOCHHOCTEH pealln3ainum
Pa3JIMYHBIX MEXaHU3MOB MTPOTEKAHUS PEAKITHIA

8.2

XapaKTEPHbIE XUMUYECKHE CBOMCTBA BEUIECTB COOTBETCTBYIOIIMMU
DKCHEPUMEHTAMU U 3aIUCAMU YPABHEHUN XUMUYECKUX PEAKIUN

ChopMHPOBAaHHOCTh YMEHHS XapaKTEPU30BaTh COCTAB M BaKHEUIIINE
CBOWMCTBa BEILECTB, MNPUHAIJICKAIIUX K OMPEJACICHHBIM Kiaccam
U TPyIMIaM COeAMHEHUM (IIPOCThIC BEIECTBA, OKCHUBI, THIPOKCH/IBI,
COJIM; YTIIEBOAOPObI, IPOCTHIC A(DUPHI, CIUPTHI, (PEHOJIBI, AJIbACTU/IHI,
KETOHBI, KapOOHOBBIE KUCIIOTHI, CJIOXKHBIE d(PUPHI, JKUPHI, YTIECBOIHI,
aMHUHBI, AMHUHOKHCIIOTBI, OEIIKH)

10

CpopMHUPOBAHHOCTh YMEHUSI MPOBOAUTH PACUEThl MO XUMUYECKUM
dbopmysiaM U ypaBHEHHUSIM XUMHUUYECKUX PEAKIUN C UCMOJIb30BAHHEM
(bU3MYECKUX BETUYNH:




10.1

Macchl (0ObeMa, KOJIMYEeCTBAa BEIECTBA) MPOJYKTA PEAKIHH, €CIU
OJIHO M3 MCXOJHBIX BEIIECTB JAHO B BUJAE PACTBOpA C ONMPEAECIECHHOU
MAacCOBOM JI0JIe pAacTBOPEHHOI'O BEIIECTBA WJM JAHO B H30BITKE
(MMeeT MpUMECH)

10.2

MacCOBOM MJIM OOBEMHOM JIOJIH, BBIX0/IA TTPOIYKTA PEAKIINH

10.3

TEIIOBOTO 3 eKTa peakiui

10.4

00BEMHBIX OTHOIIIEHUH T'a30B

10.5

110 HAXOXACHUIO XUMHUYECKOU q)OpMyJ'IBI BCIICCTBA

11

Biianenue cucteMol 3HaHUN O METOAAX HAYYHOT'O IIO3HAHUSA SIBJIICHUMN
IPUPOJBI, HCIHOJB3YEMBIX B €CTECTBEHHBIX HAayKaX MW yMEHHUE
IPUMEHATh 3TH 3HAHUSA IPU DKCIEPUMEHTAJIbHOM HCCIEIOBAHUU
BELIECTB U JUIsl OOBSICHEHUSI XUMHYECKUX SIBICHHUM, HUMEIOIHUX MECTO
B IPUPOJE, TPAKTUYECKOMN NESITENBHOCTH YEJIOBEKA U B IIOBCEHEBHOU
KU3HU

12

ChopMHUPOBAaHHOCTh yMEHHUS TNPUMEHATH (HUCIOIB30BaTh) 3HAHUS
0 COCTaBE U CBOMCTBAaX BEUIECTB ISl HKCIIEPUMEHTAIBLHON ITPOBEPKU
TUIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN MPOTEKAHUS XMUMHUYECKHX
peakiuii M MPOrHO3WPOBAHUS BO3MOXKHOCTEH HX OCYIIECTBIECHUS,
CUCTEMHBIC XUMUYCCKUE 3HAHUS JJIsI OOBSICHEHHS U TPOTHO3UPOBAHUS
SBJICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO TIPUPOY; ISl IPUHATHUS
TPaMOTHBIX PEIICHUHN MPOOJIeM B CUTYAIUsX, CBA3aHHBIX C XUMHUEH

13

CdopMHUPOBAHHOCTH YMEHUS NIAHUPOBATH U IPOBOJIUTH XUMUUECKUN
9KCHEPUMEHT (MOJlydeHHUE W HM3YyYCHHE CBOWCTB HEOPTaHUYECKHX
M OPraHMYE€CKHX BEIIECTB, KAYECTBEHHBIC PEAKIHUH YIJIEBOJIOPOJIOB
pPa3IMYHBIX KJIACCOB M  KHUCIOPOJACOACPKAIIMX OPraHUYECKUX
BEILIECTB, PEUIEHHUE SKCIEPUMEHTAIBHBIX 3a7a4 MO PACIO3HABAHUIO
HEOPTaHWYCCKUX Y OPTaHUYCCKUX BEIIECTB) C COOJIOJICHUEM MPaBII
Oe3omacHOro oOpamieHuss C BeImecTBaMH U J1aDOpaTOPHBIM
o0opyaoBaHueM; GOpMYIUPOBATH IEITH UCCIEIOBAHUS; TIPEICTABIIATh
B pa3IHYHON ¢opMe pe3ynbTaThl JKCIEPUMEHTA, aHAIU3UPOBATH
U OLIEHUBATh UX JJOCTOBEPHOCTh

14

ChopMUPOBaHHOCT, yMEHHS OCYIICCTBIISITh IIEJCHANIPABICHHBIN
MOUCK XMMHYECKOH MH(POPMAIIMK B Pa3IMUHbIX HCTOUYHHKAX (Hay4Hast
U y4eOHO-Hay4Has JIUTEparypa, CpeiCTBa MacCOBOW HH(OpMAIIHH,
ceTb IHTEpHET U Apyrue), KpUTHUCCKH aHAIM3UPOBATh XUMHUYECKYIO
uH(popMaIuio, mepepadaTeiBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUU
C TIOCTaBJIEHHOM yueOHOM 3a1aueit




15

CpopMHUpPOBAaHHOCTH ~YMEHHUSI IPOTHO3UPOBATH, AHAIU3UPOBATH
Y OLIEHUBATh UHPOPMAIIUIO C MTO3UIINI IKOJTOTHUUECKON O€30MacHOCTH
MIOCJICICTBUI OBITOBOM M IMTPOM3BOJICTBEHHOM JEATECILHOCTH YEIIOBEKA,
CBSI3aHHOW C TiepepaboTKOM BemiecTB; CHOPMUPOBAHHOCTh YMEHHUM
OCO3HaBaTh ONACHOCTh BO3JICUCTBUS HAa JKUBBIE OPraHU3MBI
ONpPENIEIICHHBIX BEIIECTB, MOHUMAs CMBICH IOKa3aTels MpeaesibHOM
JOIYCTUMOM KOHIEHTPALMKM, W TMOACHATh Ha MIpPHUMEpPax CIOCOOBI
YMEHBIIEHUSI W TMPEJOTBpPAICHUS WX BPEIHOrO0 BO3JACHCTBUS
Ha OpraHu3M 4YeJI0BEKa

IlepedyeHb 3/1IeMEHTOB CcOJepKaHus, NpoBepsaeMbIx Ha EI'd no xumuu

Kon

[IpoBepsiemMblii 3IEMEHT COAEPIKAHUS

1

TeopeTnyeckre OCHOBBI XUMHUHU

1.1

Crpoenne  BemectBa. CoBpeMeHHas  MoOJEIb  CTPOCHHS  aTOMA.
Pacnipenenenre 31eKTpOHOB 10 YHEPreTHUSCKUM ypoBHsIM. Kitaccupukanus
XAMUYECKUX IeMEeHTOB. OCOOCHHOCTH CTPOCHHUS YHEPTETHUSCKUX YPOBHEH
aToMoB (S-, p-, d-anementoB). OcHOBHOE M BO30YKIEHHOE COCTOSHUS
aTOMOB. DJIEKTPOHHAs! KOH(PUTYpalus atoMa. BajieHTHbIE 3JIEKTPOHbBI

1.2

Ilepuognueckass cucrema xumMudeckux sseMeHToB .M. Menneneena.
Ousznueckum cmbica Ilepuonnueckoro 3axkona [{.1. Menneneesa. [Ipuunnbl
M 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB DJIEMEHTOB W WX COCIMHEHUH
10 TIEpUOJIaM U rpyniaM. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWMCTB MPOCTHIX
BELIECTB, BOJAOPOIHBIX COEAMHEHN M, BBICIIMX OKCUJIOB U TUJIPOKCHUJIOB

1.3

BaneHTHOCTB. Da€KTpOOTpULIATENbHOCTh. CTENEHb OKUCIICHUS

1.4

Buasl  xumudeckoi cBs3u  (KOBaJIGHTHAs, WOHHAs, MeTaJIMUECKas,
BOJIOPOJHAs) W MEXaHW3MBl e¢ o00pa3oBaHHA. MEXKMOJICKYIIIpHbIC
B3aUMOJECUCTBUA. BemecTtsa MOJEKYJISIPHOTO W HEMOJEKYJAPHOTO
cTpoeHusl. TuUmbl KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA
BEILIECTB OT TUIA KPUCTAUIMYECKON PELIETKH

1.5

Xumudeckass — peakmusa.  Knaccudukamus — XUMHUYECKMX — PEaKIHM
B HEOPraHWYECKON M OpPraHWYeCKOM XUMHUHU. 3aKOH COXPAHEHUS MacChl
BEILIECTB

1.6

CkopocThb peakiuy, ee 3aBUCUMOCTh OT PAa3IMYHBIX (PaKTOPOB

1.7

TennoBbie 3 PeKTh XUMUYECKUX peakluidl. TepMOXUMUYECKHUEe YPaBHEHHUS

1.8

OOpatumble peakiuu. XUMHUYECKOe paBHOBecHe. DaKTOphI, BIUSIONIUE
Ha COCTOSIHME XUMUUYECKOro pasHoBecus. [Ipunnun Jle llarense




1.9

OnexkTponuTuyeckas aucconuamnus. CuibHbIE W ClIaOble JJIEKTPOIUTHI.
Cpena BOJIHBIX PAacTBOPOB BEIIECTB. KHUCJAs, HEUTpasbHas, IIEJIOYHAS.
Crenens qucconuanuu. Peakiyum MOHHOTO 0OMeHa

1.10

I'maponus coneri. MonHOE Tpou3BecHUE BOALI. BOgOpoaHBIN MOKa3aTelb
(pH) pactBopa

1.11

CriocoOnI BBIDAXXCHHU  KOHIICHTpAalMKd  pPacTBOPOB. MacCoBas  HOJIA
PACTBOPCHHOT'O  BCIICCTBA, MOJLIpPpHAA  KOHLCHTpPAILIUA. HaCLII_HCHHBIC
N HCHACBIIMICHHBIC PACTBOPLI, paCTBOPUMOCTD. KpI/ICTaJIJIOFI/II[paTBI

1.12

OKHCIUTENIbHO-BOCCTAaHOBUTENbHBIE  peakiuu.  [loBeneHne  BelecTs
B Cpe/ax ¢ pa3HbIM 3HaueHueM PH. MeTobl 351eKTpoHHOro OanaHca

1.13

DJEKTPOJIH3 PACTBOPOB U PACILIABOB COJICH

OCHOBBI HEOPraHUYECKOU XUMUU

2.1

Knaccudukanus HEOPTraHUYECKUX COEMHEHHUI. Homenkinarypa
HEOPraHWYECKUX BEIIECTB

2.2

XHWMHUYECKHE CBOMCTBA Ba)KHEHIIMX METAJIOB (HATpWM, Kalui, KaJIbIIH,
MarHui, aJJlOMUHUH, IUHK, XPOM, XKeJIe30, ME/Ib) U UX coeauHeHui. OO0rue
CIIOCOOBI TIOJTYYEHHUS METAIIIOB

2.3

XUMHUYECKHE CBOWCTBA BaXKHEHIINX HeMeTasutoB (rajoreHoB, CEphl, a30Ta,
dochopa, yrmepoga W KpeMHHSA) H  HX COoeauHEHUH  (OKCHJIOB,
KHCJIOPOJCOAEPIKAIIMX KACIOT, BOJOPOJIHBIX COCTUHEHUI)

2.4

I'eneTnueckas CBiA3b HCOPraHNM4CCKUX BCIICCTB, IMPUHAIJICKAITHUX
K pa3JIMYHbIM KJIaCCaM

2.5

Nnentudukamnus HeopraHUYeCKux coeauHeHui. KauecTBeHHbIE peakiuu
HA HEOPTAaHUYECKHUE BEIIECTBA U MOHBI

OCHOBBI OPTraHUYECKON XUMUU

3.1

OCHOBHbBIE TIOJIOKEHHSI TEOPUM XHUMHYECKOIO CTPOEHUS OPraHu4eCcKUX
coequHeHun A.M. bytnepoBa. VYriuepoaHblil CKEJET OPraHUYECKON
MOJIeKyJIbl. KpaTHOCTb XuMmueckoii csi3u, O~ u TM-CBA3HU, sp- sp’- sp-
ruOpuan3anuu opOuTaneil aToMOB yriiepoaa. 3aBHCHUMOCTh CBOMCTB
BEILIECTB OT XUMUUYECKOTO CTPOEHHUS MoJIeKyl. ["'omosioru. I'omonornueckuit
psn. 3omepust 1 n130MephI

3.2

[lonsitue o ¢yHkuuoHanpbHOW rpynmne. OpueHTanmoHHbIE A(h(PEKTHI
3aMECTUTEIIEN

3.3

[IpencraBienue o kiaccudukanuu oprannyeckux Beuects. HoMenkmnarypa
OpPraHUYECKUX COeJMHEHUH (CcHCcTeMaTHyecKas) M TPUBUAIBHBIC HAa3BAHMUSI
BAKHEUINX ITPEACTABUTENIEN KIIACCOB OPTaHMYECKUX BEIIECTB




3.4

CBoOOMHOpaAUKAIBHBI W WOHHBIM MEXaHM3Mbl peaknuu. l[loHsTHE
o Hykieoduie u anekrpoduiie. [IpaBuno Mapkosaukosa. [Ipasuno 3aiinieBa

3.5

AJIKaHBI. XUMHYECKHE CBOMCTBA AJIKAHOB! raJIOT€HUPOBAHUE,
JETUAPUPOBAHUE, TEPMHUUECKOE PA3JI0KEHUE, KPEKHHT, H30MepH3alus,
ropenue. llomydenue ankaHoB. Iluknoankanel. Crernuduka CBOWCTB
LIMKJIOAJKAHOB C MaJIbIM pa3MepoM IuKIa. Peakuuu npucOeIHHEHUs
Y PaJKaIbHOTO 3aMENICHUS

3.6

AJKEHBI. XUMUYECKHE CBOICTBA: peaxIuu PUCOCTNHEHUS
(raloreHUpPOBaHUE, TUAPUPOBAHKE, TUAPOTAIOTCHUPOBAHKE, THUIPATALINS),
TOPEHHUS, OKUCICHHS U ToIuMepu3anuu. [IpoMbIIieHHbIE U Ta00opaTOpHBIE
CHOCOOBI MOTYYEHUS ATKEHOB

3.7

Ankanvenbl. XMMHUYECKUE CBOMCTBA AJIKAIUEHOB: PEAKIINU MTPUCOCIUHEHHS
(ruppupoBaHue, TAJOTCHUPOBAHUE), TOPEHUS W  IOJMMEPHU3AIUH.
[lonydenue ankagueHoOB

3.8

AJNKWHEL XUMHYECKUE CBOMCTBA. peakuuu MPUCOCTUHECHU S
(rajJoreHupoOBaHWe, TUAPHPOBAHUE, THApATAIUSA, THAPOTaJOreHUPOBAHUC)
Kak Ccroco0 TOJIy4YeHHUs TOJUMEPOB U JAPYTUX IOJE3HBIX MPOIYKTOB.
Peaxmun 3aMeleHHUS. I'openne areTuiIeHa KaK UCTOYHUK
BBICOKOTEMIIEPATYPHOIO IUIAMEHU [UII CBAapKM H PE3KU METAJUIOB.
IIpumeHeHue aneTniieHa

3.9

Apenbl. XHUMHYECKHE CBOICTBAa O€H30iIa. pPEaKIUU AIEKTPOOUIBLHOTO
3aMeIIeHus], MPUCOeANHEHNs (THIPUPOBAaHUE, TaOTeHUpoBanue). Peakius
ropeHusi. OCOOEGHHOCTH XUMHUYECKUX CBOMCTB Todyona. [lomydenue
oenszonia. OCOOEHHOCTH XUMHUYECKHUX CBOMCTB ctupoia. [lonmnmepusanus
ctupona. CrHocoObl  MOJy4YEeHUS] W NPUMEHEHHE  apOMaTHYECKUX
YIJIEBOIOPOAOB

3.10

Crouptel. [IpenenbHble OJHOATOMHBIE CHUPTHI. XHUMHYECKHE CBOWMCTBA:
B3aMMOJICHCTBHE C HATPHEM KaK CImoco0 yCTAaHOBJICHUS HAIWYUS
TUAPOKCOTPYMIBI, C TaJOr€HOBOJAOPOJIaMH KaK CHOCO0 TOJIydYeHHs
pacTBOpuUTENEH, BHYTPHU- M MEXKMOJICKYJsIpHas Jerujparaiusa. Peaxuus
ropenus. [lTonydeHnne sTaHoa: peakiuss OPOKECHHS TIIIOKO3bI, THIpaTaIUs
ATUJICHA. DTWICHIVIMKOJIb W TJULEPUH KaK MPEJCTaBUTENIN MPEAeIbHBIX
MHOTOAaTOMHBIX CIIUPTOB

3.11

denon. Xumuueckre cBoiicTBa peHona (peakiuu ¢ HaTpUeM, THAPOKCHIOM
HaTpus, Opomom). ITonydenune denona

3.12

Anpaerunpl. XUMHUYECKHE  CBOMCTBA  MPEACNIBHBIX  aJIbJACTHUIOB:
THIPUPOBAHNE; KAYECTBEHHBIC pEAKIMU Ha KApOOHWIBHYIO TPYIITY
(peakmusi «cepeOpsSHOrO0 3epKaja», B3aWMOJCHCTBHE C THIPOKCHIOM




meau (I1). TloayueHue mnpeneinbHBIX albACTHIO0B. OKHUCJICHHE CIHPTOB,
rUpaTalus aleTuiaeHa. AIIETOH KakK MPeICTaBUTENIb KeTOHOB. OCOOEHHOCTH
PEAKIIMY OKUCIICHUS alleTOHA

3.13

KapOoHoBbIE KHCITOTHI. XMMUYECKHE CBOMCTBA MPEIEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOECHHOCTH XHMHYECKUX CBOMCTB MYpaBbHUHOM
KUCJIOTHI. [lomydeHue mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT:
OKHCJICHUE aJIKaHOB, aJKEHOB, NMEPBUYHBIX CIIUPTOB, allbIETUI0B. BrIiciiue
npeAe/ibHbIE U HEeTpeIeIbHbIe KapOOHOBBIE KUCIOTHI

3.14

Cnoxuble 3¢upsl 1 kupbl. CrHocoObl MOJYYEHHs] CIOXKHBIX 3()HUPOB.
OOpatuMocTh peakuuu stepupukanuu. [IpumeHeHue CioXHBIX 3(QUPOB
B NUIIEBOM K mapproMepHON NPOMBILUIEHHOCTH. JKUpBI KakK CII0XKHbBIE
3(UpHI TIULEPUHA U BBICIIUX KAPOOHOBBIX KUCIOT. XUMHUYECKHE CBOMCTBA
KUPOB: THAPUPOBAHUE, OKHUCIIEHUE. | UIPOIN3, WK OMBUICHUE, )KUPOB KaK
CHOCO0 MPOMBIIIEHHOTO MOJYYEHUsI COJIEH BBICIIMX KApOOHOBBIX KHCIOT.
MBITA Kak cOMM BBHICHIMX KAPOOHOBBIX KHCJIOT

3.15

XUMHAUYECKHE CBOMCTBA IJIFOKO3bI: PEAKIUU C YYaCTHEM CIIMPTOBBIX
U aJbJCTUIHOM TPy U MOJIOYHOKHUCTIOE OpokeHue. [[puMeHeHue rmroKo3Hl,
€€ 3HAauYCHHE B KU3HEAECATEIbHOCTH opraHu3Ma. Jlucaxapuasl: caxaposa,
MajbTo3a. BoccTaHaBiIMBaKONIME W HEBOCCTAHABIMBAIOIIME JUCAXapHUIbI.
I'maponu3z aucaxapuaos. [lonmucaxapuasl: Kpaxmai, rukoreH. CTpoeHue
MaKpOMOJIEKYJI Kpaxmaja, IIMKOreHa U 1eJUTI0I03bl. DU3UYeCKUe CBOMCTBA
Kpaxmajna U LeJUII0J03bl. XUMHUYECKHE CBOWCTBA KpaxMmala: THAPOJIU3,
KAQueCTBEHHAsl pEaklusi C HMOJOM. XHMHUYECKHE CBOWCTBA LIEJUIIOIO3bI:
TUAPOIU3, NojiydeHue 3pupoB 1emitoiao3bl. [loHsTHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIH MIEJK)

3.16

AMuyHBI. AMHHBI KaK OPraHMYECKHE OCHOBAHUA. PEAKIMU C BOJOH,
KUCJIOTaMU, PEAKIUS TOPEeHUA. AHWINH KaK MPEACTABUTEIb apOMaTHIECKUX
AMHHOB. XMMHUYCCKHE CBOMCTBA aHWJINHA. B3aUMOJEHUCTBUE C KHUCIOTaMH,
OpoMHON BOAOW, oOkuciaeHue. IlonmyyeHne aMHUHOB aJKWJIMPOBAHHEM
aMMHaKa ¥ BOCCTAaHOBJIEHMEM HUTPOIPOU3BOIHBIX YIJIEBOJOPO/IOB

3.17

AMUHOKHCIIOTHI U O€JIKU. AMUHOKHUCIIOTHI Kak aM(OTepHbIe OpraHUuYeCcKue
coenuHenns. OCHOBHbIE aMUHOKHUCIIOTHI, 00pa3ytoniue 6enku. XuMHIeCKue
CBOMCTBAa OEJIKOB. THIPOJIHM3, JeHATypalus, KaueCTBCHHbIC (IIBETHBIC)
peakiuu Ha OeJKu

3.18

CtpoeHue u CTPYKTypa MOJIUMEPOB. 3aBUCUMOCTh CBOMCTB IMOJIMMEPOB
oT CTpOEHUs MOJIEKYJI. OcHoBHBIE CrocoObI MOJTyYEHUS
BBICOKOMOJIEKYJISIPHBIX COCIMHEH UM peaKkiuu  MOJMMEPU3ALNU
u nonukoHAeHcanuu. Knaccudukaius BoiokoH




3.19

Nnentudukanys OPraHUYECKUX COCTUHECHUU. Pemenne
AKCIIEPUMEHTAJIBHBIX 3a7a4 Ha pacllO3HABAHNE OPTaHUYECKHUX BEIIIECTB

3.20 |I'ereTmyeckas CBS3b MEXIY KIIacCaMU OPraHMYECKUX COSTUHEHUIN
4 XuMHS U )KU3Hb

4.1 Xumus B moBceAHEBHOW xu3HU. [IpaBuna 6e30macHOi pabOThI C €AKUMH,
TOPIOYMMH M TOKCUYHBIMU BEIIIECTBAMH, CPEJICTBAMHU OBITOBOM XUMUH

4.2 XuMHSL U 300pOBbE. XUMHS B MEIUIMHE. XUMHUS U CEIBCKOE XO3SKUCTBO.
XuMHusi B TPOMBINIJIEHHOCTH. XHUMHUS U DHEPreTuka. MPUPOIAHBIN
Y TIONYTHBIM HE(TAHON ras3bl, ©X COCTAaB M UCMOb30BaHue. CocTtaB HEeDTH
U ee nepepaborka (MpUPOIHBIC HCTOYHUKHU YIIIEBOIOPOIOB)

4.3 XUMHUS U KOJOTUSL. XUMUYECKOE 3arpsI3HEHUE OKPYIKAIOLIEH CPeAbl U €ro
nocnenctBus. Oxpana rugpocdepsl, mouBbl, aTMochepsl, Gaopsl U GayHb
OT XUMHUYECKOT0 3arpsi3HeHus. [IpobiaeMa 0TX010B U TOOOYHBIX MPOYKTOB.
AJbTepHATUBHBIE HCTOYHUKH SHEPTUHU

4.4 OO6mue mpeAcTaBiIEHUS O MPOMBIIIICHHBIX CHOCO0aX  IMOJTYYEHHUs
XMMHYECKUX BemecTB (Ha NIpHMepe IPOM3BOJACTBA aMMHMaKa, CEpHOMH
KHCIIOThl). YepHas ¥ 1nBeTHas MeTautyprus. CTEKIO W CHJIMKATHas
MPOMBIIUIEHHOCTh.  [IpombliuieHHast  opranudeckas xumusi. ChIpbe
JUUISL OPraHUYECKON MPOMBIIIIIEHHOCTH

5 Turbl pacyeTHBIX 3a/1a4

5.1 Pacuetsl Macchl BelecTBa Wik 00beMa ra3oB M0 U3BECTHOMY KOJIHMYECTBY
BEIIIECTBA, Macce WK 00bEMY OJHOTO U3 YYACTBYIOIINX B PEAKIIMH BEIIECTB

5.2 | Pacuersl TemnoBoro 3¢ dexTa peakuuu

5.3 PacdeTsl 00bEMHBIX OTHOIIIEHHUM ra30B P XUMHUYECKUX PEAKITHIX

5.4 PacueTsl maccel (0O0beMa, KOJIMUYSCTBA BEIIECTBA) IIPOYKTOB PEAKIHH, €CIIH
OJTHO W3 BEIIECTB JIaHO B M30bITKE (MMEET IPUMECH)

55 PacueTsl MaccoBoil WM OOBEMHOW JOJIM BBIXOJAa MPOJYKTA PEaKIUU
OT TEOPETUYECKH BO3MOKHOIO

5.6 PacueTsl Macchl (00beMa, KOJIMYECTBA BEIIESCTBA) MPOAYKTa PEAKIIMH, SCIIH
OJIHO M3 BELIECTB JAHO B BHUJIE PACTBOPA C ONPEAECICHHON MacCOBOU J0JEH
PacTBOPEHHOTO BEIIECTBA

5.7 PacueTsl ¢ wucCnonb30BaHWEM TOHSATHM «MaccoBas JOJS», <MOJSpHas
KOHIICHTPAIHS», KpaCTBOPUMOCTDH»

5.8 | Haxoxnenue MonexkyyIspHOH (hOpMyJbl OPraHMYECKOro BELIeCTBa MO €ro

IINIOTHOCTH W MACCOBBIM JOJIsIM JJICMCHTOB, BXOJAIIHMX B €TI0 COCTasB,
HJIA 110 MPOAYKTAaM CTOpPaHUA




