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1. Copep:xanue yueOHOIO npeamera

10 KJIACC

Opranuyeckasi Xumusl.

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHH.

[Ipeamer opraHnyeckol XMMHUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYECHHUE B MOIYYCHUHN
HOBBIX BEILIECTB U MaTtepuanoB. Teopus cTpoeHus: oprannyeckux coennnenuii A.M. bytneposa,
ee OCHOBHbIe mMoJoxeHus. CTpyKTypHble (HOPMYJIBI OpraHMYecKHX BemecTB. ['omoinorus,
n3oMepust. XMMHUYECKas CBS3b B OPraHUYECKUX COCTUHEHUSAX - OJUHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o  kiaccupuKaluu  OpraHMYeckux  BemecTB.  HomeHkmarypa
OpPraHMYECKHUX COEIMHEHUN (CHUCTeMAaTH4yecKas) W TpUBHUAJIbHBIE HA3BAaHUS BaKHEHIIMX
MPEACTABUTENEHN KIAaCCOB OPraHMYECKUX BEIIECTB.

DKCnepUMEHTAIbHBIE METObI U3YUYE€HHS BEUIECTB U UX NMPEBPAILECHUI: 0O3HAKOMJIEHUE C
o0pa3iaMu OpraHMYecKHUX BEIIECTB M MaTepHajaMH Ha WX OCHOBE, MOJECIMPOBAHHE MOJICKYII
OpraHMYECKUX BEIIECTB, HAOMIOJIEHUE ¢ ONUCAaHUE JIEMOHCTPAIMOHHBIX OMBITOB IO
MIPEBPALIICHUIO OPIraHUYECKUX BEIIECTB IIPU HarpeBaHuu (TJIaBJIeHUE, 0OYTJIMBaHUE U TOPEHUE).

YriaeBoaopoabl.

AJKaHBI: COCTaB M CTPOEHUE, NOMOJIOTMUECKUH psAa. MeTaH W 3TaH - NpocTenlne
MPE/ICTAaBUTENN aJIKaHOB: (U3MUYECKHEe M XMMHUYECKHE CBOWCTBA (peakiuu 3aMelleHus U
TOpPEHMS), HAX0XAEHNUE B IPUPOJIE, IOTYyUEHHE U IPUMEHEHHUE.

AJIKEeHBI: COCTaB M CTPOCHHE, TOMOJIOTUYECKHUM psifl. DTHIEH U NPOIMUJIEH - IPOCTENIINE
MPEJCTaBUTENIN AJIKCHOB: (PU3MUECKHME M XMMHUYECKHE CBOWCTBA (pEeaKkIHH THIPUPOBAHUS,
raJloreHUPOBAHUS, THIpATalluU, OKUCIICHHUS U TIOJMMEpPHU3allui ), TOTYyYeHHE U TPUMEHEHHE.

Ankanuensl: Oyranuen-1,3 u metundyraaueH-1,3: cTpoeHue, BaKHEUIINE XUMUYECKUE
cBoiicTBa (peakius noaumepusanun). [logydeHre CHHTETHYECKOTo KayayKa U Pe3UHBI.

AJKUHBI: COCTaB MW OCOOEHHOCTH CTPOCHHS, TOMOJOTMYECKHHA psii. ALETHIEH -
MPOCTEHIINIA TPEeICTABUTENb aJIKHHOB: COCTaB, CTPOCHHE, (PM3MUECKHE U XUMUYECKUE CBOWMCTBA
(peakuuy TUApUPOBaHMS, TAJIOTEHUPOBAHUS, TUAPATALINH, TOPEHMUSI ), TIOTYUEHHE U IPUMEHEHHE.

Apenbl. benson: cocraB, crpoeHue, (pu3MUeckre M XUMHYECKHE CBOMCTBA (peakiuu
TraJIOTEHUPOBAHNUS W HUTPOBaHUsA), MOJIYYEHHME U MpUMEHEHHE. TOKCHUYHOCTh AapEeHOB.
['eneTnyeckas CBSI3b MEXKY YIJIEBOJOPOAAMH, IPUHAIICKAIIUMH K Pa3JIMYHBIM KJIACCAM.

[TpupoHbIe HCTOYHUKH YTIEBOJAOPOAOB. [IpUpOAHBIA Ta3 U MOMYTHEIE HEPTSIHBIC Ta3bl.
Hedpts u ee mpoucxoxaenue. CrocoObl mepepaboTku HedTHU: TMeperoHka, KpeKUHT
(TepMHUYeCKH, KaTaTUTHIECKUH ), muponu3. [IpoaykTel nepepaboTku HeTH, X TPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroiib U MpOAYKTHI €ro MepepaboTKH.

DKcrepuMEHTAJIbHBIE METOAbl M3YUEHUS BEUIECTB M MX NMPEBPALICHUI: 03HAaKOMJIEHHUE C
oOpasmamu miacTMace, KaydykoB M pe3uHbl, kKoutekiuu "HedTs" u "Yrons'", MogenupoBanue
MOJIEKYJ1 YIJIEBOJOPOJIOB M TaJIOT€HONPOU3BOAHBIX, IMPOBEACHUE IPAKTUYECKOW pabOTHIL:
MOJIyYEHUE ITHICHA U U3YYEHUE €rO CBOMCTB.

Pacuernsble 3anaun.

Boruncnenuss mo ypaBHEHHIO XMMHYECKOM peakiuu (Macchl, o0bema, KOJIUYecTBa
MCXOJ/IHOTO BEUIECTBA MJIM NPOAYKTa PEaKIMH MO H3BECTHBIM Macce, 00beMy, KOJINYECTBY
OJTHOTO M3 UCXOJIHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kucnopoacoaepxkanye opranndeckue coeIUHeHUs.

[IpenenpHble OJHOATOMHBIE CHHUPTHL. METaHON U 3TaHON: CTpOeHHE, (UINYECKUE U
XUMHUYECKHE CBOMCTBA (peaklMM C aKTUBHBIMU METAJUIAMHU, TaJOr€HOBOJOPOJIaMH, TOPEHUE),
npuMeHeHue. BogopoaHsie CBA3M MEXAy MOJIEKYJIaMU CIIUPTOB. J{elicTBHE METaHOJIa U 3TaHOIa
Ha OpPTaHH3M YeJIOBEKa.

MHoOroatoMHble CHHUPTHL. OTHIEHTIIMKOIb W TJMIEPUH: CTpOeHue, (U3HUecKue Hu
XMMHUYECKHE CBOWCTBA (B3aUMOJICHCTBUE CO LIETIOUYHBIMHU METaJIJIaMH, KaUECTBEHHAsI PEaKIUs Ha
MHOTOaTOMHbIE CHUpTHI). JlelicTBue Ha opranusMm uenoBeka. [IpuMeHeHHe TIUIEpUHA U
STHJIECHIJIUKOJIS.

@deHon: CTpOEHUE MOJIEKYJbl, (PU3MYecKue U XUMHUYECKHe CBoMcTBa. TOKCHYHOCTH
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¢dbenona. [Ipumenenne geHona.

Anpaerunsl. DopManbaeru, amneTaabAeTui: CTpoeHHe, (U3NYECKUEe U XUMUYCCKUE
CBOMCTBA (peaKIMH OKWUCIECHHUS W BOCCTAHOBJICHMS, KAaYECTBEHHBIC PEAKIIMH), MOJIYYCHHE WU
MIPUMCHCHHE.

OAHOOCHOBHBIE MpeeNbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAsA U YKCYCHAs! KUCIOTBI:
CTpoeHue, GU3MUECKNE M XUMHYECKHE CBOMCTBA (CBOMCTBA, OOIIHE /IS Kiacca KUCIIOT, peaKIus
sTepudukanmuu), moiaydeHue u mnpumeHeHue. (CTeapuHOBas UM OJICMHOBAsS KHUCJIOTHI Kak
MPEJICTAaBUTENIH BBICIITUX KAPOOHOBBIX KACIOT. MblIa KaK COJIM BBICIIIIX KapOOHOBBIX KUCIIOT, UX
MOIOIIIee JeiiCTBHE.

CrnoxxHbie 3(hUpBl KaK MPOU3BOIHBIE KAPOOHOBBIX KHUCIOT. [ HIPOIN3 CIOXKHBIX d(DUPOB.
Kupsl. 'maponus xxupos. [Ipumenenue xupo. bruonoruueckas poib KHUPOB.

VYTeBobl: coCTaB, Kiiaccu(UKAIHsI YTIeBOI0B (MOHO-, TU- U TIOJIUcaxapubl). [ moko3a -
MPOCTEHIINI MOHOCAXapuJ: OCOOEHHOCTH CTPOEHHUS MOJIEKYNbI, (U3NUYECKHE U XUMHYECKHE
cBoiicTBa (B3aumopelctBue ¢ rujapokcunom Meau(ll), okucieHme aMMHuayHBIM PacTBOPOM
okcuga cepebpa(l), BoccraHOBIIeHHE, OpOXEHHE TJIIOKO3bI), HAXOXJACHHE B MPUPOJE,
npuMeHeHue, onosornueckas poib. orocunres. OpykTO3a Kak U30MEP TITFOKO3BI.

Kpaxman u nemiono3a kak npupoHble noiuMepbl. CTpoeHHe Kpaxmana U eJUTF0JI03bI.
dusnyueckre 1 XUMUUECKHE CBOMCTBA Kpaxmaia (THAPOIN3, KaueCTBEHHAs PEaKIUs C HOJIOM).

DKcrepuMEHTAIbHBIE METOJbl M3YUEHHUs BEIIeCTB M WX MPEBpAIICHUI: MPOBEACHUE,
HaONItOJICHNE M OINMHUCAHHWE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIIHMPTOB, KAueCTBEHHBIC
peaKiuu OJHOATOMHBIX CIUPTOB (OKUcJIeHHe 3TaHona okcuiaoMm wmenu(Il)), MHOroaToMHbBIX
cnupToB (B3aumojeicTBue mmiepuna c¢ rugapokcuaoM meau(ll)), ampnerunoB (oxucieHue
aMMHa4yHbIM pacTBopoM okcuma cepeopa(l) m ruapokcumom wmeau(Il), B3aumopeicTBhe
KpaxMajga C HWOJIOM), TMPOBEJCHUE MPAKTUYECKON pabOThl: CBOMCTBA pacTBOpa YKCYCHOU
KHUCIIOTBHI.

Pacuernsbie 3anaun.

Boruncnenuss mo ypaBHEHHIO XHUMHYECKOM peakIuu (Macchl, o0bema, KOJUYecTBa
HCXOJHOTO BEIECTBA WJIM TMPOIYKTa PEaKIUU IO HM3BECTHBIM Macce, 00bheMy, KOJIUYCCTBY
OJTHOTO M3 UCXOJIHBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3o0Tcoepikale OpraHnyecKkue coeInHeHusl.

AMUHOKUCIOTEI Kak aM(doTepHble oOpraHudeckue coenuHeHus. dusznueckue W
XUMUYECKHE CBOMCTBA AMUHOKHUCIOT (Ha NpUMepe TIIHIMHA). buosornyeckoe 3HaueHUE
aMUHOKHCIOT. [lenTuabl.

benku kak mpHpOIHBIE BBICOKOMOJCKYISPHBIC coelnuHeHUs. [lepBudHas, BTOpUYHAS |
TpeTHYHasi CTPYKTypa OenkoB. XHMHUECKHE CBOICTBa OEIKOB: THUIPOJIM3, JIeHATyparus,
KaueCTBEHHBIC PEAKIINU Ha OCTKH.

DKcrepuMeHTAIbHBIE METO/bl M3yYeHUsl BEIIECTB U WX TMpeBpalleHuil: HaOmoaeHne U
ONHMCAaHWE JEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpaIusi OCIIKOB IMPU HArpeBaHUU, I[BETHBIC
peakiuu OEIKOB.

BricokomosiekyJIIpHbIE COeTUHEHMS.

OcCHOBHbIE TOHSITUS XUMHUHU BBICOKOMOJIEKYISPHBIX COCAMHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTEMNEHb MOJIMMEpHU3AIlNU, CpPeaHss MOJeKyispHas macca. OCHOBHbBIE
METO/]Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUH - MOJIMMEPHU3aIUs 1 TOJTUKOH ICHCAITHS.

DKCHepUMEHTAIBHBIE METO/IbI U3YUYE€HUs BEIIECTB U UX MPEBPAILCHUI: 03HAKOMJIEHUE C
oOpa3amMu NpUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUyKOB.

Me:xknpeaMeTHbie CBSI3H.

Peanuzanus MexnpenMeTHBIX CBSI3€M MpHU MU3yYEHUHM OpraHuydeckord xumuu B 10 knacce
OCYIIIECTBIISIETCS Yepe3 HCIOIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHSTHH, Tak U
MOHSTHM, SIBJISIFOIIMXCS CHCTEMHBIMU JIJIS1 OT/I€TBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYyYHBIC TIOHATHS: SIBJICHHE, HAYYHBIH (DaKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCUpUKaus, TI[epUOJUYHOCTh, HAONIO/IEHNEe, H3MEpEHue,
AKCIIEPUMEHT, MOJICIIMPOBAHUE.
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@dwusuka: MmaTepusi, SHEPTuUsl, Macca, aTOM, SJIEKTPOH, MOJIEKYJla, JHEPreTUYECKUN YPOBEHb,
BEIIECTBO, TEJI0, 00HEM, arperaTHOe COCTOSTHUE BEIIECTBa, (PU3NIECKIE BETUIMHBI U €TUHUIIBI
WX U3MEPEHUSI.

Buonorusi: knerka, opraHusMm, o6uocdepa, OOMEH BEIIECTB B OpraHu3Me, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BelecTBa (OCIIKH, YIIIEBOBI, )KUPHI, PEPMEHTHI).

I'eorpadus: MuHEpabl, TOPHBIEC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMEBIE, TOTUIUBO, PECYPCHI.

TexHonorus: numieBbie TPOAYKTHI, OCHOBBI pallMOHAILHOTO MUTAHUS, MOIOIIIUE CPECTBA,
JIEKapCTBEHHBIE M KOCMETHYECKHUE MPETapaThl, MaTEpUaIbl U3 HICKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIIACC

O01mas 1 HeOpraHuyeckasi XuMmusl.

Teoperuyeckne 0CHOBbI XUMMH.

Xumudeckuii siemMeHT. AToM. SApo aroma, HU30TOMBI. DIEKTPOHHAs OO0OJIOYKA.
DHepreTuvecKkre ypoBHH, TIOyPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d- 37eMeHTh. OcOOeHHOCTH
pacmpezieNieHus: AIEKTPOHOB 1O OpOUTANISIM B aTOMaxX 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHas KOH(PUTYpAIIHs aTOMOB.

[lepnonnueckuit 3akoH u Ilepuogmueckas cucrema XuMuU4yeckux siemeHtoB [.1.
MenneneeBa. CBs3b MepuoAnYecKoro 3akoHa u lleproguyeckodt CHUCTEMBl XUMHUYECKHX
anementoB JI.M. MenzeneeBa ¢ COBpEMEHHON TEOpUEM CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMUYECKHX DJIEMEHTOB M 00pa3yeMbIX MU MIPOCTHIX M CIIOKHBIX BEIICCTB
0 TPyIIaM U repuojaM. 3HaueHHe MePUOJMUECKOr0 3aKOHA B Pa3BUTUHU HAYKU.

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHUIbI XUMHUUYECKOW CBSA3M (KOBAJICHTHAs
HEMoJIsIpHas M TOJsIpHAasi, MOHHAs, MeTaJuInueckas). MexaHu3Mbl 00pa30oBaHMs KOBAJIEHTHOU
XUMHYECKOH CBs3M (OOMEHHBIN W JOHOPHO-AaKIENTOPHBIN). BogoponHas cBsi3b. BaleHTHOCTb.
DneKTpooTpuraTeNbHOCTh. CTeneHb OKucieHus. MIoHbI: KaTHOHBI U aHUOHBI.

BemectBa MOJIEKYISIpPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BellecTBa. THMBI KPUCTAUIMYECKUX PEIIeTOK. 3aBHCHMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTAIUIMYECKOM PEIIETKH.

[TonsTre o aucnepcHbIX cucTeMax. VICTHHHBIE U KOJIOMIHBIE pacTBOpPBL. MaccoBast 1011
BEILIECTBA B pacTBOPE.

Knaccudukanus Heopranuueckux coequHeHuil. HomeHknaTypa HeOpraHW4ecKux
BellecTB. ['eHeTHdeckasi CBA3b HEOPTraHMYECKUX BEIIECTB, MPUHAJICKAINIMX K Pa3TuYHBIM
KJIaccam.

Xumuueckasi peaxius. Kimaccupukauss XUMUYECKUX PEaKIUid B HEOPraHHMYECKOW H
OpPraHMYEeCcKOi XMMHH. 3aKOH COXPAHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHHUS U MpEeBpaIleHus
SHEPTUH NMPU XUMUYECKUX PEAKIUSIX.

CKOpoCTh peakliid, €€ 3aBHUCHMOCTh OT Pa3NuyHbIX (hakTopoB. OOpaTUMbIe PEaKIIHH.
Xummnueckoe paBHOBecue. DakTopbl, BIUSAIONIME HAa COCTOSIHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunmun Jle [latense.

Onektponutrueckas aucconuanus. CuibHbIe U clla0ble 3JIEKTpOauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHUCIas, HEUTpallbHad, ieouHas. Peakiinu HOHHOTO OOMeHa.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE PEAKIIUH.

DKCrepuMEHTAIbHBIE METOJbl M3Y4YeHHs BEIIECTB M MX IMPEBPAILEHUI: JEMOHCTpPALUS
tabymn "Tlepmonudeckas cucremMa xumudeckux dnmemeHToB J[.M. Menneneesa", usydcHue
MojJieliell KpPUCTAITMYECKUX PEeLIeTOK, HaOMI0JeHHe U OMUCaHUe JIEeMOHCTPAIIMOHHBIX U
mabOpaTOPHBIX OMBITOB (pa3lioKeHHWE IMEPOKCUAA BOJOPOAA B TPUCYTCTBHHM KaTaaw3aTopa,
oTpesieNieHUe Cpebl PACTBOPOB BELIECTB C MOMOIIBIO YHUBEPCAIILHOTO UHAMKATOPA, peaKluu
MOHHOTO OOMEHa), MPOBEJICHUE MPAKTHUECKON paboThl "BrusHue pa3nudHbIX (aKTOpOB Ha
CKOpPOCTh XUMHYECKON peakiuu'.

PacuerHsbie 3anaun.

Pacyetsl Mo ypaBHEHUSIM XUMUYECKUX PEAKIIHiA, B TOM YHCJIE TEPMOXUMHUUECKUE PACUETHI,
pacyeTsl ¢ UCIMOJIb30BAaHUEM MOHATHS "'MaccoBas 10Jis BellecTna'.
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Heopranuueckasi xummusi.

Hemeramnsl. Ilomoxenune HemeraioB B Ilepuogudeckoil cHCTeME XUMHUYECKHX
anemeHToB J[.M. MenneneeBa M OCOOCHHOCTH CTpOoeHHs aToMoB. (DU3MUYECKHE CBOWCTBA
HEMETAJIJIOB. AJUIOTPOIIHUS HEMETAUIOB (Ha MpUMEpPe KUCIopoa, cephl, (hocdopa u yriiepoaa).

XWMHYECKHE CBOMCTBA BAKHEWUIINX HEMETA/IOB (TAJIOT€HOB, cephl, a30Ta, (ocdopa,
yIJIepo/ia U KPEMHUS) U UX COSUHEHUHN (OKCUI0B, KUCIOPOICOIEPKAIINX KUCIOT, BOJOPOIHBIX
COCIMHECHHM ).

[IpuMeHeHNne Ba)KHEUIINX HEMETAUIOB U UX COCIMHEHUM.

Mertambl. I[lonoxxenue MeraiioB B Ilepuoanueckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
J.1. MenpaeneeBa. OcOOEHHOCTH CTPOCHUS ICKTPOHHBIX 000JI0YEK aTOMOB MeTayioB. O0mime
¢duzmveckue cBoicTBa MeTawoB. CIIaBbl METAIJIOB. DJIEKTPOXUMUYECKUHA Psifl HANPSHKEHUH
METaJIJIOB.

XWMHYECKHUE CBOWCTBA BaXXHEHITMX METAJUIOB (HATpUH, Kaldui, KalbIMi, MarHuu,
QTIOMUHUN, IMHK, XPOM, KEJI€30, MEJIb) U UX COCTMHECHUMN.

O6mwme crmocoOs! morydeHus MeTauioB. [I[puMeHeHne MeTaljIoB B OBITY M TEXHHUKE.

DKCIepUMEHTAIbHBIE METOAbl HM3YYCHHS BEIIECTB M WX MPEBpALICHUN: HU3YUCHHUE
KoJUIeKIMK "MeTasuisl ¥ CIijiaBbl", 00pa3iioB HEMETAUIOB, PEIIEHNEe SKCIIEPUMEHTAIbHBIX 3a/1a4,
HaOJItOJICHUE W OINMHCaHWE JCMOHCTPAMOHHBIX W JIA0OPATOPHBIX OIBITOB (B3aHMMOCHCTBHE
TUJPOKCUJIA ATTFOMUHMS C PACTBOPAMH KHUCJIOT U II€JI0YEH, KaUeCTBEHHBIE PEAKIIMM Ha KATUOHBI
METaJIOB).

Pacuernsie 3amaun.

PacueTrsl Macchl BemiecTBa WM 00beMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00beMy OJHOTO M3 YYacCTBYIOIIMX B PEaKIIMM BEIIECTB, pacueThl Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIIUH, €CITU OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMHUSA U )KU3Hb. MeXnpeaMeTHbIe CBA3M.

Ponp xumun B o6ecriedeHuu K0JIOTMUYECKOM, SJHEPTeTUUECKON U MTUIIEBOM 0€30MMacHOCTH,
pa3BUTUHU MeIUITUHBL. [[OHATHE 0 HAYYHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIUN.

[IpencraBnernst 00 OOMMX HAYYHBIX NPUHIUINAX T[POMBIIUICHHOTO TITOTYYCHHUS
BaKHEHIIINX BEIIECTB.

UenoBek B MHUpE BEUIECTB M MaTEpPHAIOB: BaXKHEUIINE CTPOUTEIIbHBIE MaTepUalbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO0, KepaMHKa, MaTepualibl JJid AJIEKTPOHUKH,
HaHOMaTepHaJibl, OpraHUYECKHNE U MUHEPAIbHBIE YA00OpEHUSI.

XUMHUA U 370pOBbE YEJIOBEKA: MpaBUJIA HCIOJIb30BAaHUS JICKAPCTBEHHBIX IMpPENapaTos,
MpaBmIa OE30MMACHOTO MCIIOIH30BAHUS MPENapaToB OBITOBON XMMHUH B TTIOBCETHEBHOM JKHU3HH.

Peanuzarus MeXIIpeAMETHBIX CBSA3EH MPH U3YUCHUHU OOIIECH M HEOPraHWYECKONH XUMUU B
11 kyacce ocyIiecTBisieTCs Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHIH,
TaK U TMOHATHM, SBJISIOMUXCS CUCTEMHBIMU JIJIS OTACJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
[UKIIA.

OOmwme ecTeCTBEeHHO-HAy4YHbIE TOHATHS: HAy4HBIA (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHaM3,  CHUHTE3,  KIAacCHU(PUKAIUsi,  IMEePUOJUIHOCTh,  HAONIOJICHHWE,  OKCIICPUMEHT,
MOJICTTUPOBAHNE, U3MEPEHUE, SIBIICHUE.

duzuka: martepusi, YHEPrus, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HU30TOII,
PaIMOaKTHBHOCTh, MOJIEKYNa, YHEPTreTUYECKU YPOBEHb, BEIIECTBO, TEJNO, 00BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, PUINUCCKUE BEIIMYUHBI U €IMHUIIBI HX U3MEPEHHUSI, CKOPOCTb.

buonorus: knerka, opraHu3M, 3KOCHUCTeMa, Ouochepa, MaKpo- W MHUKPOIJIEMEHTHI,
BUTAMHUHBI, 0OMEH BEIIECTB B OpraHU3MeE.

['eorpadus: MuHEpPAIIBI, TOPHBIE TIOPOJIBI, TIOJIE3HBIC HCKOITAEMbIe, TOTUIUBO, PECYPCHI.

TexHomorus:  XUMHUYECKass  MPOMBIIUIEHHOCTh,  METAJUTyprus, MIPOU3BOICTBO

CTPOUTEIBHBIX MATEPHUAIIOB, CEILCKOX035IMCTBEHHOE MPOU3BOJICTBO, MUIIEBAs TPOMBIILICHHOCTD,
dapmaiieBTHUYeCKass ~ MPOMBIIIICHHOCTh,  MPOU3BOJCTBO  KOCMETHYECKUX  IPENaparos,
MPOU3BOICTBO KOHCTPYKIIMOHHBIX MaTepUaJioB, 3JIEKTPOHHAs MIPOMBIIIEHHOCT,
HaHOTEXHOJIOTHH.



2. Ilnanupyemble pe3yabTaThbl OCBOCHHSI YUeOHOI0 MpeaMeTa

JIMYHOCTHBIE:

JIM4HOCTHBIE pe3yabTaThl OCBOCHMS IpeaMera "Xumusa' JOCTUTalOTCsS B EIUHCTBE
y4eOHOM W BOCHHUTATEIBHOW JIEATETBHOCTH B COOTBETCTBHM C TI'yMaHUCTUYCCKUMH,
COLIMOKYIIbTYPHBIMH, JIyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH U HJeallaMHd POCCHUHCKOTO
TPAKJAHCKOTO O0OIIecTBa, MPUHATHIMA B OOIECTBE HOPMaMU U TMPAaBWIAMH TIOBEJICHUS,
CHOCOOCTBYIOUIMMHU TPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUS 1 HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH YYaIlIuXCs.

JIngHOCTHBIC pe3ynbTaThl OCBOEHUS MpeaMeTra "XuMusa" oTpakarT chOPMHPOBAHHOCTH
OTIBITA MMO3HABATEIHLHOM M MPAKTUYECKOMN JEATETHHOCTH YUAIINXCS IO peaTu3aluy MPUHSTHIX B
o0I1ecTBe IEHHOCTEW, B TOM YHCIIE B YaCTH:

I'paxxaanckoro BoCnuTaHMs:

OCO3HaHUS 00YUYAIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX TIPAB U 00S3aHHOCTEH, yBOXKECHUS K
3aKOHY U MPaBOIMOPSIKY;

MPEACTABICHUSI O COI[MAIBHBIX HOpPMax M MpaBUiaX MEXIUYHOCTHBIX OTHOIICHUM B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOU JIEATEITHHOCTH TPU CO3aHUN YUICOHBIX TPOCKTOB,
pelIeHnr y4eOHbIX U MO3HABATENbHBIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPHHUMATh MOTHBbBI, HAMEPECHUSI, JIOTUKY U apTyMEHTHI JIPYTUX
MIPH aHAJIN3€ Pa3IMYHBIX BUIOB yUYEOHOU JEATeIbHOCTH;

IMaTproTHYecKOro BOCIMTAHUS:

[IEHHOCTHOTO OTHOIIEHHS K HCTOPUYECKOMY U HAYYHOMY HACIEIUI0 OTeUeCTBEHHOM
XUMWH,

yYBaXKEHHsI K TPOIIECCY TBOpYECTBA B OOJACTH TEOPHH M MPAKTHUYECKOTO MPUMEHEHHUS
XUMHH, OCO3HAHUSI TOTO, YTO JOCTIIKEHUS HAYKU €CTh Pe3ylbTaT JTUTEIBHBIX HAOIIOICHUM,
KPOMOT/IMBBIX KCIIEPUMEHTAIIBHBIX TOUCKOB, MOCTOSHHOTO TPY/Ia YYCHBIX U MPAKTUKOB;

WHTEpeca W I[I03HABATEIIbHBIX MOTHBOB B TMIOJYYEHHU U TOCIEAYIOIIEM aHaJIU3e
nH(OPMAIIUY O MEePEIOBBIX JOCTHKEHUIX COBPEMEHHON OTEUECTBEHHON XHUMHUU;

JlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIIEHWBATh CHTYal[MH, CBS3aHHBIE C XUMHUYECCKHUMH SIBICHUSMHU, H
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEJIEHUE W TOCTYNKH CBOUX TOBApPUIICH C TO3MIIMIA
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUM 3TUX MOCTYIIKOB;

®opMuUpOBaHUS KYJbTYPbI 310POBbSI:

MOHMMAaHMsI IIEHHOCTEH 370poBOro u 0Oe3omacHOro obOpa3a KHU3HH, HEO0OXOAMMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3HUYECKOMY U TICUXUYECKOMY 37I0POBbIO;

COOIOICHHST TTPaBU 0E30MacHOTO OOpalIeHusi ¢ BEHIeCTBAMH B OBITY, IMOBCEIHEBHOU
KU3HU U B TPYJIOBOM €S TEIBHOCTH;

MOHVMAHMS I[IEHHOCTH TMPAaBWUJI WHIWBHIYaTbHOTO M KOJUJICKTUBHOTO 0€30I1acHOrO
MOBE/ICHUS B CUTYAIIUAX, YTPOKAIOIIUX 3J0POBBIO U KU3HHU JIIOJCH;

OCO3HAHUS TOCJIEJCTBUH W HENPHUATHS BPEIHBIX NMPUBBIUEK (YHMOTPEOJICHUST aTKOTOJIS,
HapKOTHUKOB, KYPEHHUS);

TpyaoBoro BocnuTaHusi:

KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B Yy4eOHO-HCCIEAOBATEIbCKON JEeSTEIbHOCTH,
OOIIIECTBEHHO TIOJIE3HOM, TBOPUYECKOM M IPYTHX BUIAX JCSATCILHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YacTHE B pEIICHWU NPAKTHUUECKUX 3a/ad COIHAbHOM
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3yueHHUI0 Mpodeccuil pa3TuvyHOro pojaa, B TOM YHCIe Ha
OCHOBE NMPUMEHEHHS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHHUsI K TPYLy, JIOJSM TpyAa U pe3yiabTaTaMm TPYJOBOH AESITENbHOCTH;
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TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUAYAIbHOW TpaeKToOpuu oOpa3oBaHMUs,
Oymymieit nmpodeccun U peann3anui COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YIETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U MOTPeOHOCTEH 00111eCTBa;

IKOJI0rH4eCKOr0 BOCTIUTAHUSA:

HKOJIOTMUYECKH 11€71€C000pa3HOro OTHOIIEHUS K IPUPOJIe, KAaK HCTOUYHUKY CYIIIECTBOBAHMUS
’KM3HHU Ha 3emIe;

MOHUMAaHHUS TJI00ANBHOTO XapaKTepa IKOJIOTHYECKUX TPOOIeM, BIUSHHUSI IKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOAHOM U COLIUATILHOM CPEBI;

OCO3HaHUS HEOOXOJUMOCTH HCIOJIb30BAHUS JOCTUKEHUM XUMUU JIJISl PELICHUS BOIIPOCOB
PalMOHAIBHOTO MPUPOIONOJIH30BAHNUS;

AKTUBHOTO HENPUATHS ACHCTBUM, NPUHOCSIIIUX BPEA OKpYKaroLeHd NPUPOIHON cpene,
YMEHHUS MPOrHO3UPOBATH HEOJIATOMPUITHBIE SKOJIOTHUUECKUE TTOCIIEICTBUS PEANPUHUMAEMBIX
JNEWCTBUI U NMPEIOTBpPAIATh HX;

HaJU4Usl Pa3BUTOrO HSKOJOTMYECKOTO MBIIUICHUS, HKOJIOTUYECKON KYJIbTYpHI, OIBITa
NESATEIbHOCTH SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCSI HMHU B
MMO3HABATEIbHOU, KOMMYHUKATUBHOM U COLMATLHOM MPAKTHKE, CTIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTUBOCTOATH UACOJIOTHH XeMopoOuu;

IleHHOCTH HAYYHOT0 MO3HAHUA:

chOpMUPOBAaHHOE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS
HayK{ U 00I11€CTBEHHOM MPAKTUKU;

MOHUMAaHUS Ccleuu(UKN XMMUU KaK HayKHd, OCO3HAHMSI €€ poilu B (HOpPMUPOBAHHUU
PaIMOHATIFHOTO HAYYHOTO MBIIIICHUS, CO3/IaHUH TIEIOCTHOTO MIPEJICTABICHHS 00 OKPYXKaIOIeM
MHpE Kak O €AMHCTBE MPUPOJBI U YEJIOBEKA, B MO3HAHWUU MPUPOJHBIX 3aKOHOMEPHOCTEU U
pelIeHny mpodJIeM COXPaHESHUS TPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0CO00I 3HAUMMOCTH XUMHH JUIsi COBPEMEHHOH NMBHIM3ALUU: B €€
T'YMaHHCTUYECKON HAIpPaBICHHOCTH M BaKHOW POJIM B CO3/IaHMHM HOBOM 0a3bl MaTepuanbHOM
KYJIbTYpPbI, PEIIEHUU TI00ANbHBIX MTPOOJIEM YCTOMUYMBOTO Pa3BUTHS YEJIOBEUECTBA - CHIPHEBOM,
JHEPreTHYECKON, THINEBOM W JKOJIOTUYECKOW OE30MacHOCTH, B PAa3BUTHU MEIUIUHBI,
o0ecredueHrr yCIOBUH YCIEITHOTO TPY/a U 9KOJOTHYECKH KOM(POPTHON KU3HU KaXKIOTO YJIeHa
o011ecTBa;

€CTECTBEHHO-HAyYHONM TPAaMOTHOCTH: TIOHMMaHUsl CYIIHOCTH METOJOB IIO3HAHUA,
HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIIOJIb30BATh MOJydYaeMble 3HAHUS IS
aHalM3a U OOBSICHEHHUS SBICHUN OKPYKAIOIIEr0 MUpa M MPOUCXOASIINX B HEM HM3MEHEHHH,
YMEHHS JIeNIaTh 000CHOBAaHHBIC 3aKIIFIOYCHHS HA OCHOBE HAyYHBIX (DAKTOB U UMEIOIIUXCSI JTAHHBIX
C LIEJIbIO MTOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJIB30BaTh XUMHUUYECKUE 3HAHUS JUTSI PEIICHUS TPOOIeM
B peaIbHBIX KU3HEHHBIX CUTYalUsIX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKON e TEbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEephIBHOMY OOpPa30BaHUIO U CaMOOOpPa30BaHHUIO, K
AKTUBHOMY TIOJIYYCeHUIO HOBBIX 3HAHMM 10 XHMHH B COOTBETCTBUU C IKU3HEHHBIMHU
MOTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTSIM Tpylda B pasmu4HbIX cdepax TpodhecCHOHATHLHOM
NEeSATENbHOCTH.

MeTanpeamMeTHble:

Osnaodenue yHusepcaibHbIMU Y4eOHbIMU NO3HABAMETbHBIMU OCUCMBUAMU.

basoevie nozuueckue oeilicmeus:

CaMOCTOSITENNFHO (OPMYJIHUPOBATh W AaKTyalM3UPOBaTh MPOOIEMY, BCECTOPOHHE €€
paccMaTpuBarth;

ONpEeNEeNATh LENH ACATENbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUH HUX JIOCTHKEHUS,
COOTHOCHUTH PE3YJIbTATHI ACITEIHHOCTH C MTOCTABICHHBIMU IEJISIMHU;

WCIIOJb30BaTh NPU OCBOCHHM 3HAHWI MPUEMBI JIOTUYECKOTO MBIIUICHHUS - BBIICIATH
XapakTepHble TMPU3HAKKA TOHATHA U YCTAaHABIMBATh MX B3aUMOCBS3b, WCIIOIH30BAThH
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COOTBETCTBYIOIINE OHATUS ISl OObSICHEHHUS OT/ICNbHBIX (PAKTOB U SABICHUM;

BBEIOMpATH OCHOBAHUS U KPUTEPUH JIJIS KJIAaCCH(PUKAITIY BEIIECTB M XUMUYECKHUX PEaKIIHii;

YCTaHABIIMBATh MIPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKY U3Yy4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKHE pacCyXIeHUs (MHIYKTUBHBIC, NEAYKTHBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIBI M 3aKJTFOUCHHS,

MPUMEHSTH B MPOLIECCE MO3HAHUSA, UCTIOIb3yeMble B XUMUU CUMBOJUYECKHE (3HAKOBBIE)
MOJIEJTH, TPE0OPa30BEIBATH MOICIBHBIC TIPECTABIICHUS - XUMUYECKUH 3HAK (CHMBOJI) SJIEMCHTA,
XUMHUeckas Qopmyna, ypaBHEHHE XHMMHUYECKON peakIMu - TMpH pPEHIeHUH y4eOHBIX
MMO3HABATENIBHBIX U MPAKTUYECKUX 3ajad, MPUMEHATh HAa3BaHHBIC MOJCIBHBIC TPEICTABICHUS
JUTS BBISIBJICHHS XapaKTEPHBIX MPU3HAKOB U3y4aEMBIX BEIIECTB U XMMHUECKUX PEaAKIIUH.

ba3zoevie uccneoosamenvckue oeiicmeus:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O MTO3HAHUS BEIIECTB U XUMUUYECKUX PEaKIIUi;

dbopMynmupoBaTh IENW W 3aJa4d  UCCIICOBAHWS, WCIIOIh30BaTh IIOCTABICHHBIE U
CaMOCTOSITENNbHO c(hOpMYITHpPOBAaHHBIE BOMPOCH B Ka4eCTBE MHCTPYMEHTA MMO3HAHUS U OCHOBBI
it GOPMHUPOBAHUS TUIIOTE3BI TIO MMPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

BJIa/IETh HAaBBIKAMHM CaMOCTOSITEILHOTO IUIAHUPOBAHUS M TPOBEACHHS yYEHHUYECKHX
IKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOIIOATh 32 XOJOM MPOIlecca, CAaMOCTOSATEIHHO
MIPOTHO3UPOBATh €ro pe3yiabTaT, (popMyaupoBaTh OOOOIIEHUS U BBIBOJBI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yIbTaTOB HCCIIEIOBAHMUS, COCTABIIATh 0OOCHOBAHHBINA OTYET O MPOICIIAHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHUYECKOW HCCIENOBATEIbCKOW M TPOEKTHOH JesITeIbHOCTH,
MPOSBIISATH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbBHOMY TOWMCKY METOJIOB peIleHUs
MPAKTUIECKUX 33J]1a9, TPUMEHECHUIO Pa3IMYHbBIX METOIOB ITO3HAHUS.

Paboma c ungpopmaueii:

OPUEHTHPOBATLCS B PA3IUYHBIX HWCTOYHUKAX wuHpopMamuu (HaAyIHO-TIOMYJISpHAs
JUTepaTypa XUMHUYECKOTO COJEp)KaHus, CIpaBouYHble Tmocobus, pecypcel HHTepHera),
aHATM3WPOBATh HMH(DOPMAIMIO PA3IUYHBIX BUIAOB W (OPM TIPEICTABICHUS, KPUTHUYECKU
OLIEHUBATH €€ JIOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dbopMyIMpOBaTh 3aMpOChl W MPUMEHSATh PA3TUYHBIC METOJBI TPHU TIOUCKE U OTOOpE
nH(popManuy, He0OXOAUMOM /1JIsl BBIMIOTHEHUs YU€OHBIX 3a71a4 ONpPeAeIEHHOTO THIIA;

MPUOOPETATh OIBIT UCIOJIb30BAHUS WH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTUH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEITLHO BBIOUPATh ONTUMATBHYIO (OPMY MPECTABICHUS HHPOPMAIHH (CXEMBI,
rpaduku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH H JIPYTHE);

WCIIOJIb30BaTh HAYYHBIH S3BIK B KadecTBE CpPEJCTBA MPU paboOTe ¢ XUMHUYECKOM
nHpopManuen: MPUMEHITh MEXIpeaIMeTHble ((u3nueckue W MaTeMaTHYecKHue) 3HaKu WU
CHMBOJIBI, (hOpMYITBI, a00pEeBUATYPBI, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MpeoOpa3oBhIBATh 3HAKOBO-CUMBOJIIMYECKUE CPEICTBA HATIISITHOCTH.

Osnaoenue ynugepcanrbHblMu KOMMYHUKAMUBHBIMU OCUCBUAMU:

3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMON TeMbI B XOJIe AHAora U/Uiu TUCKYCCHH,
BBICKA3bIBaTh HJIEH, (OPMYIHpOBaTH CBOM TMPEIIOKEHUS OTHOCHTEIHHO BBIMOTHCHHUS
MpeIJI0KEHHOM 3a/1auH;

BBICTYIIATh C TPE3CHTANUEH Pe3yIhbTaTOB IMO3HABATEIHHOW JESATEILHOCTH, MMOJTYYCHHBIX
CaMOCTOSITENILHO HWJIM COBMECTHO CO CBEPCTHHKAMHM TIPU BBIMOJHEHHH XHMHYECKOTO
IKCIIEPUMEHTA, TMPAKTUYECKOW pPAOOTHI IO HCCIEIOBAHUIO CBOWCTB W3YYaeMbIX BEIICCTB,
peanu3zanuu yueOHOro MpoekTa U (OopMyIUpPOBaTH BBIBOJBI MO pe3ylbTaTaM MPOBEACHHBIX
WCCJICIOBAHUH ITyTEM COTJIACOBAHMSI IO3UIIUN B XO7I€ 00CYXKICHUS U 0OMEHA MHCHHSIMH.

Osnaodenue yHUBepCaIbHbIMU Pe2yIamMUEHbIMU 0eUCMBUIMU:

CaMOCTOSITEITFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO MO3HABATEIBHYIO JCSITEIHLHOCTD,
OTIpesieNisis ee IeNIM M 3a/layd, KOHTPOJIUPOBATh U MO Mepe HEOOXOIUMOCTH KOPPEKTHUPOBATH
mpearaeMblii allTOPUTM JICUCTBUN MPH BBIMTOJHEHUN YUE€OHBIX W HCCIICOBATEIBCKUX 3aJad,
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BbIOMpaTh Hanbosee Y PEeKTUBHBIN CITOCOO MX PEIIeHUs ¢ YU€TOM MOJIyYeHHUS! HOBBIX 3HAHUH O
BEIIIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATENIbHOCTM Ha OCHOBE CaMOaHalu3a W
CaMOOILICHKH.

IIpenmerHbie:

10 KJIACC

c(OpPMUPOBAHHOCTh TMPEACTABICHUI O XHWMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HAyYHOW KapTHHBI MUpPA, POJIM XHMHHU B TIO3HAHWH SIBJICHUU MPHUPOJBI, B (HOPMHUPOBAHHUH
MBIIUICHUS] U KYJIbTYPBl JUYHOCTH, €€ (DYHKIIMOHAIBHOM TpaMOTHOCTH, HEOOXOIUMOU IS
pEIICHUS MPAKTUYECKUX 33124 U SKOJIOTHYECKH 00OCHOBAHHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO
U IPUPOJTHOM cpefie;

BJIaJICHUE CUCTEMOM XMMHUECKUX 3HAHUN, KOTOPast BKIIOYAET:

OCHOBOTIOJIArarolue MOHATUSA (XUMUYECKUN DJIEMEHT, aTOM, JJIEKTpPOHHas 000J0YKa
aToMa, MOJIEKYJa, BaJE€HTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKasl CBS3b, CTPYKTYpHas
dbopmyna (pa3BepHyTass W COKpallleHHas), MOJIb, MOJIIpHAs Macca, MOJISIPHBIM 00beM,
YTIEPOHBIN CKETET, PYHKITMOHATBHAS TPYIINA, PaJHKA, U30MEPHS, H30MEPhI, TOMOJIOTHUYECKHIA
Psia, TOMOJIOTH, YTIEBOIOPOAbI, KUCIOPO U a30TCOepKaIlIe COSAMHEHUSI, MOHOMED, ITOJIUMED,
CTPYKTYPHOE 3B€HO, BRLICOKOMOJIEKYJISIPHBIE COSAMHEHUS);

TEOpUU U 3aKOHBI (Teopus CTpoeHus opraHuueckux BemiectB A.M. Bbytneposa, 3akoH
COXpaHEHHUS MacChl BEIIECTB);

3aKOHOMEPHOCTH, CHMBOJIMYECKUHN S3bIK XUMHH;

MHUPOBO33PEHUECKHE 3HAHUS, JIeKallMe B OCHOBE IOHUMAHUSA NPUUYUHHOCTH U
CUCTEMHOCTH XUMHYECKHX SBJICHHUN, (PAKTOIOTUYECKUE CBEIEHHUS O CBOWCTBaxX, COCTaBe,
MOJIy9eHUU U 0e30MacHOM HCIIOJIb30BAHUH BAKHEHIIIMX OPTaHMYECKUX BEIIECTB B OBITY H
MPAKTUYECKON JAESITENFHOCTH YETIOBEKa;

c(hOPMUPOBAHHOCTh YMEHUH BBISBIISITh XapaKTEPHBIC MPU3HAKH IMOHSATHH, YCTAHABIINBATh
UX B3aMMOCBS3b, UCIOJIB30BaTh COOTBETCTBYIOIINE OHATHS MPU OMUCAHUHM COCTaBa, CTPOCHUS
Y MPEBPAILECHUN OPTAHUYECKUX COCTUHEHU;

c(OpPMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XMMUYECKYI0 CUMBOJHKY JUIsl COCTaBIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM, COKpAIICHHOW) (hOpMYJT OPTAaHHYECKUX BEIICCTB
U ypaBHEHHUI XUMHUYECKHX PEaKIIMi, N3rOTaBIMBaTh MOJEINU MOJIEKYJI OPTraHHYECKHUX BEIIECTB
JUTSL WILTIOCTPALIMU UX XUMHUYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHHUI YCTaHABIUBAThH MPUHAIEKHOCTh U3YUEHHBIX OPTaHUYECKUX
BEIIECTB 10 HMX COCTaBy W CTPOCHHIO K OMNPEICICHHOMY KIACCY/TPYIe COSAMHCHHN
(YrneBomopoJpl, KHCIOpPOA M  a30TCOJAEpIKAIlUe COEAMHEHUS, BBICOKOMOJIEKYISPHbBIE
COEMHEHMS), 1aBaTh UM Ha3BaHMs o cucrematuueckoil HomeHkiarype (IUPAC), a takxke
MIPUBOJIUTh TPUBUAJIbHBIE HA3BaHUS OTHAEIbHBIX OPTaHWYECKUX BEIIECTB (ITUJIEH, MPOIMUJICH,
alleTHJICH, STWICHIJIMKOJb, TJIHIEPHH, (EeHOJN, (QOopMallbJerull, aneTaibJerha, MypaBbHHAs
KHCIIOTa, YKCYCHAsl KHCIIOTa, OJIEMHOBAsI KUCJIOTa, CTEApPUHOBAs KUCIIOTA, IIII0K03a, (PYyKTO3a,
KpaxmMaJ, eJITI0103a, TIUIHH);

c(OpPMUPOBAHHOCTh YMEHHS OMpPENEsITh BHJbBI XMMHUYECKON CBSI3W B OpPraHUYEeCcKUX
COEIMHEHUSIX (OJMHAPHBIE U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHS MPUMEHSTH MOJIOKEHUS TEOPHUH CTPOSHHUS OPraHUYeCcKhX
Bemects A.M. bytnepoBa /st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHS; 3aKOH COXPaHEHUsI MacChl BEIIECTB;

chOpPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTpPOEHUE, (QU3NYEeCKhue u
XUMHYECKHE CBOMCTBA TUITUYHBIX IPECTaBUTENEH pa3IMYHbIX KJIACCOB OPraHMYECKHUX BEIIECTB
(MeraH, 9TaH, JITHWJIEH, MPONWJICH, ameTwieH, OyramueH-1,3, mermnOyraguen-1,3, OGeH30I,
METaHOJI, 3TaHOJI, YTHJICHTJIMKOb, TIUIEPUH, (PEHOI, aleTalbIerul, MypaBbUHas U yKCyCHas
KHUCJIOTBI, TJIIOKO3a, Kpaxmall, IeJITI0JI03a, aMHUHOYKCYCHas KHCIIOTa), HWJUIIOCTPUPOBATH
TeHETUYECKYIO CBA3b MEXIY HUMH YPaBHEHHUSIMH COOTBETCTBYIOIIMX XUMHYECKHX pEakluil ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;
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c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTEepPH30BaThb HCTOUYHUKH YTIEBOJIOPOIHOTO CHIPhS
(HeTh, MPUPONHBIA Ta3, yrojb), CIOCOOBI MX MEPEepPadOTKH W TMPAKTHUECKOE MPUMEHEHHE
MIPOJYKTOB MEpPepadoTKH;

c(OPMHPOBAHHOCTh YMEHUH MPOBOJUTH BBIYHUCICHUS IO XUMHUYECKUM YPaBHEHUSIM
(Macchbl, 0o0beMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKUUU MO HU3BECTHBIM
Macce, 00beMy, KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB MITH MPOTYKTOB PEAKIIH );

c(OpMUPOBAHHOCTh YMEHUH BIIAJIETh CUCTEMOI 3HAaHUI 00 OCHOBHBIX METO/IaX HAYYHOTO
MIO3HAHUS, HCIIOJIb3YEMBbIX B XUMHUHU I[P H3YYEHHUU BEIIECTB M XUMUYECKUX SIBJICHHUN
(HabnrofeHne, W3MEpeHUe, OSKCIEPUMEHT, MOJEIUPOBAHKE), HCIOIb30BaTh CUCTEMHbBIC
XUMUYECKUE 3HAHUS [Tl IPUHSATHUS pEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIIUSIX, CBA3aHHBIX
C BEIIeCTBaMU U MX MPUMEHEHUEM;

c(hOpPMUPOBAHHOCTh YMEHUH COOJIIOIaTh MpaBUiIa MOJIB30BAHMS XUMUYECKON TIOCYION U
1abopaTopHBIM 000pPYI0BAaHUEM, a TAKKe MPaBUIa OOpAIIEHUs C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIHSMH TI0 BBITTOJTHEHHIO JTa00PAaTOPHBIX XUMUYECKHUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUN IUIAHUPOBATh M BBIMOJIHATH XMUMHUYECKUNH HKCIIEPUMEHT
(mpeBpallleHUsl OPraHUYECKUX BELIECTB MPU HarpeBaHUM, MOJIyYEHHE 3TUIIEHA U U3YYEHUE €ro
CBOMCTB, KAaueCTBEHHBIE PEAKIMW OPraHMYECKHUX BEIIECTB, JACHATypaluus OENKOB TMpHU
HarpeBaHWH, BETHBIE PEAKIIMK OEIKOB) B COOTBETCTBHH C MPABUIAMH TEXHHKH OE€30MAaCHOCTH
pHu 0OpalleHnH ¢ BEIIECTBAMU U JIa0OpaTOPHBIM 000pYAOBaHUEM, MPEICTABIATH PE3YIbTaThI
XUMHAYECKOTO OJKCIepHUMeHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOUIMX pPEaKIUH H
(GbopMyIHpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3MPOBATH XUMHUECKYI0 HH(POPMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHHUKOB (CpelicTBa MaccoBoi nHpopMaiuu, IHTepHET U Apyrux);

c(OPMHPOBAHHOCTh YMEHHMI COONIOJATh TpaBWIIa SKOJIOTUYECKH IIeNIeCO00Pa3HOTro
MOBECHUS B OBITY M TPYAOBOH MEATEIBHOCTH B IENIAX COXPaHEHUS CBOEro 370pPOBbS U
OKpY>KaroIlel MPUPOAHON CpeJibl, 0CO3HABATh OMACHOCTh BO3AECHCTBUS HA JKUBBIE OPTaHU3MBbI
OTIpe/IeTICHHBIX OpPraHMYECKUX BEIIeCTB, MOHMMAas cmbica mnokazarens [IJIK (mpenenbHo
JIOMYyCTUMON  KOHIIGHTpAllMW), TOSCHATh Ha MNpHUMEpax CHocoObl  YMEHBIICHHS H
MPeIOTBPAIIEHHUS UX BPEIHOTO BO3ACHCTBHS Ha OPTraHU3M YeJIOBEKa;

Ui 00YyYaroImuXcs ¢ OrPaHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI: YMEHHE NPUMEHSTDH
3HaHUSA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHMS BEIIECTB M XUMUYECKHUX SBIICHUII;

JUISL CIIETIBIX U CTa0O0BHIAIINX O0yUAIOIIUXCS: YMEHHE HCIIONB30BaTh Pelbe(hHO TOUCUHYIO
cucteMy obo3naueHuii JI. bpaiins mis 3anvcu XuMudeckux Gopmy.

11 KJIACC

c(OpPMUPOBAHHOCTh TMPEACTABICHUI O XHWMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HAyYHOH KapTUHBI MHUpA, POJIM XMMUU B TIO3HAHWUU SBJICHUH NPHUPOJBI, B (HopMUpOBaHUH
MBIIUICHUSI U KYJIbTYPBl JUYHOCTH, €€ (DYHKIMOHAIBHOM TpaMOTHOCTH, HEOOXOIUMOU Jis
peIeHHsI MPAKTUYECKUX 3a/1a4 M SKOJIOTUYECKH 000CHOBAHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO
U IPUPOJTHOM cperie;

BJIa/ICHUE CUCTEMON XMMHUUYECKUX 3HAHUI, KOTOpask BKIIIOYAET:

OCHOBOTOJIAraolue TMOHATUS (XUMHYECKUHA DJJIEeMEHT, aToM, H30Tom, s-, p-, d-
ANIEKTPOHHBIE OpOMTAIM aTOMOB, MOH, MOJIEKYJa, MOJb, MOJISIPHBI 0OBEM, BaJIEHTHOCTb,
ANEKTPOOTPHUIIATETILHOCTh, CTENEHb OKHCIIEHUS, XUMHUYECKass CBS3b (KOBaJE€HTHAasl, MOHHAs,
METaJIJIN4ecKasi, BOJOPOAHAs), KPUCTAJUINYECKAss pelIeTKa, THUIbl XUMUYECKHX pPEaKIHi,
pacTBOp, DIJIEKTPOJIUTHI, HEIJIEKTPOIUTHI, AIIEKTPOIUTHYECKAs] IAUCCOIHUAIUS, OKHUCIHUTENb,
BOCCTaHOBHUTEINb, CKOPOCTh XMMHUECKOHN peakliii, XUMUYECKOE PAaBHOBECHE);

TEOPUH U 3aKOHBI (TEOPHS AIEKTPOIUTHIECKON TUCCOLMAINU, Iepruoanueckuii 3axon J[. 1.
MenpeneeBa, 3aKOH COXpPaHEHUSI MAacChl BEUIECTB, 3aKOH COXPAaHEHUsS U MPEBpallleHUs SHEPTUU
OpH  XHMHUYECKUX  pEeaKklHusAx), 3aKOHOMEPHOCTH, CHMBOJUYECKHH  S3bIK  XUMHH,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIUE B OCHOBE NMOHMMAHUS NMPUYUHHOCTH U CHUCTEMHOCTH
XUMHYECKHUX SIBICHHUH, (DaKTOJOTHYECKHEe CBEJIEHHS O CBOWCTBAX, COCTaBe, MOIYYCHHH H
0€30MacHOM HCIIOJIb30BaHUH BaKHEHIINX HEOPTaHWYECKHX BEIIECTB B OBITY M MPAKTUYECKOM
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NEeSATEIbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTH YMEHUH BBISBISITH XapaKTepHbIe IPU3HAKK MOHATHI, yCTaHABINBAThH
UX B3aHMOCBSI3b, UCIIOJIB30BAaTh COOTBETCTBYIOIINE MOHATHS MPU ONMMCAHUM HEOPTaHMYECKHUX
BEILECTB U UX IIPEBPALLCHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XMMUYECKYI0 CHUMBOJHKY JUIsl COCTaBIICHUS
¢dbopMyn BemECTB W ypaBHEHHMH XHMHUYECKHX pEaKUWH, CHCTEMAaTHYECKYI0 HOMEHKIATypy
(IUPAC) u TpuBHManbHBbIC Ha3BaHUS OT/AEIbHBIX HEOPTaHMYECKHX BEIISCTB (yrapHbId ras,
YIJIEKUCIbIA ra3, aMMHUaK, raiieHas U3BECTb, HEralleHash W3BECTb, MHUTHbEBAsl COJA, MUPUT U
JApyrue);

c(OPMHPOBAHHOCTH YMEHUH OTPEACISATH BAJICHTHOCTD U CTENICHb OKUCICHUS XUMHYECKIX
AJIEMEHTOB B COETUHEHUSIX PA3IMYHOTO COCTaBa, BUJl XUMUYECKOM CBS3M (KOBaJIEHTHAs, MOHHAS,
MeTaJIJIN4ecKasi, BOJAOPOJHAs) B COCUHEHUAX, TUIl KPUCTAIUIMUECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJEKYJspHas, WOHHAs, METaJUIMYecKas), XapakTep Cpeabl B BOJHBIX
pacTBopax HEOPraHMYECKUX COCIUHEHMI;

c(OpMUPOBAHHOCTh YMEHUH yCTaHABIMBATH MPUHAIICKHOCTh HEOPTAaHUUECKUX BEIIECTB
0 UX COCTaBY K OMpEeeIEHHOMY KIIacCy/TpyIe COeMHEHHH (IIPOCThIe BENIECTBA - METAJUIBI U
HEMETAaJlJIbl, OKCHU/IbI, OCHOBAHMUSI, KUCIOTHI, aM(OTEPHBIE TUAPOKCUIBI, COJIH);

chOpPMUPOBAHHOCTh YMEHHM pacKphIBaTh CMBICI Tepuoandeckoro 3akona JI.U.
MenzaeneeBa U JEMOHCTPUPOBATH €r0  CUCTEMATH3UPYIOUIYIO, OOBSICHUTEIbHYIO U
MPOTHOCTUYECKYIO (PYHKIINH;

chOpPMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 3J1€MEHTOB | - 4 nepuonoB [leprnoandeckoii cHcTeMbl XUMHUUECKUX 31eMeHTOB J1.11.
MenpneneeBa, HUCMONB3ys TOHATUSA "S-, p-, d-2JIeKTpoOHHBIE opOuTanu", "dHEpreTUYeCKUe
ypoBHH", OOBICHATH 3aKOHOMEPHOCTHM W3MEHEHHs CBOWCTB XMMHUYECKHX JJIEMEHTOB U HX
COEIMHEHMI 1o nepuoaaM u rpynnaM [lepuoguueckoit cucteMbl XUMAYECKHUX 351eMeHToB J[. .
Menneneena;

chOpPMUPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (OMUCHIBATh) OOIIME XUMHYECKHE
CBOMCTBA HEOPraHWYECKUX BEUIECTB PA3IMUHBIX KJIAaCCOB, IMOJATBEP)KJIATh CYIIECTBOBAHUE
TEHETUYECKON CBS3M MEXJIY HEOPraHMYECKHMMH BEIIeCTBAMU C TIOMOIIBIO YpPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHII;

c(OpPMUPOBAHHOCTh YMEHHUS KIACCU(PUIIUPOBATH XUMUUYECKUE PEAKIMHU MO Pa3IMYHBIM
npu3HakaM (YHCIy W COCTaBy pearupyrolux BeIIeCTB, TemioBoMy 3(hdekty peakuuwu,
M3MEHEHHUIO CTENeHE OKUCIECHUS JIEMEHTOB, 00PaTUMOCTH peaklliy, yYacTHIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHUI COCTABIISITh YPAaBHEHHS PEAKIIUN PA3TUUHBIX TUIIOB, TOJTHBIE
U COKpAIICHHbIC YPaBHEHHs PEakMii HOHHOTO OOMEHa, YUUThIBAsl yCIOBHS, MIPH KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUN MPOBOAUTH PEAKIUH, MOATBEPNKAAIOIINE KauyeCTBEHHBIN
COCTaB pA3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pACIIO3HABAaTh OIBITHBIM IIYTEM MOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAaX HEOPTAHMYECKUX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHH PACKPBIBATh CYITHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpeICTBOM COCTaBJICHHUSI SJIEKTPOHHOTO OanaHca ATHX PeaKIIHii;

c(OPMHPOBAHHOCTH YMEHUI OOBACHITH 3aBUCUMOCTh CKOPOCTH XUMHUECKOW PEAKIIUU OT
pa3IMYHbIX (PaKTOPOB; XapaKTep CMEUICHUS XUMHYECKOrO PAaBHOBECHS B 3aBHCHUMOCTH OT
BHemHero Bo3zeiicTBus (nmpuniun Jle [llaTense);

c(OpPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh XWMHYECKHE IPOLIECCHI, JIekKallue B
OCHOBE TMPOMBIIUICHHOTO TOJTYYEHHUSI CEPHOM KUCIIOTHI, aMMHaKa, a TakKe COPMHUPOBAHHOCTD
npejcTaBieHnii 00 OOMMX HayuyHBIX MPUHIUNAX M SKOJIOTMUECKUX MPOoOIeMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUN TPOBOJUTH BBIUMUCICHHUS] C MCIOIH30BAHUEM MOHSTUS
"MaccoBasi Z10Ji1 BEILIECTBAa B pacTBOpe", OObEMHBIX OTHOLIEHHHM Tra30B MpPU XMUMHUYECKHUX
peaxiusax, Macchl BellecTBa WiKM 00beMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMy OJHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, TEIUIOBOTO 3¢ (deKTa peakiund Ha
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OCHOBE 3aKOHOB COXPaHEHHUs MACChl BELIECTB, IPEBPAIICHHS U COXPAaHEHUS YHEPTUH;

c(hOpPMUPOBAHHOCTh YMEHUH COOJIIO/IaTh MpaBUiIa MOJIB30BAHMS XUMUYECKON TIOCYION U
1abopaTopHBIM 000pYyI0BAaHUEM, a TAKXKe MTPaBUIa OOPAIEHUs C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIHSMH TI0 BBITTOJTHEHHUIO Ta00PATOPHBIX XUMUYECKHUX OMBITOB;

cOpPMUPOBAHHOCTh YMEHUN IUIAHUPOBATh M BBIMOJIHATH XMUMHUYECKUNH HKCIIEPHUMEHT
(paznmokeHue IEepoKCHAa BOJAOpPOJAa B MPHUCYTCTBUU KaTalu3aTropa, OMNPEICIICHHUE CPEbl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIIBHOTO MHANKATOPA, BIUSHUE PAa3TUYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOW pEaKINH, PeakiMi HOHHOTO OOMEHa, KaueCTBEHHbIC pPEaKkIuh Ha
cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHWUS, PEIIeHHE SKCIIEPUMEHTAIBHBIX
3amady o TtemMam "Metannbsl" u "Hemeramnbel") B COOTBETCTBUM C MpaBWJIAMHU TEXHUKU
0€e30MacHOCTH TPpU OOpAIlIEHUH ¢ BEIIeCTBaMU U J1a00paTOpHBIM 000pyA0BaHUEM, IPEACTABISATh
pe3yabTaThl XMMHUYECKOTO SKCIIEpUMEHTa B (OpME 3amiCH ypPaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUPOBATH BHIBOIBI HA OCHOBE 3THUX PE3Yy/IbTAaTOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3MPOBATH XUMHUECKYI0 WH(POPMAIIHIO,
MOJIyYaeMyI0 W3 pa3HbIX HCTOYHHMKOB (CpEICTBAa MAacCOBOM KOMMYHUKaluH, MHTepHET u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHI COOMIOJaTh MpaBUiIa HKOJOTMYECKU I[eIeCO00pa3HOro
MIOBE/ICHNUS B OBITY M TPYAOBOH JEATEJIBHOCTH B IEJIIX COXPAaHEHUS CBOErO 370pPOBbS U
OKpY’Karollled MPUPOJHON Cpelbl, 0CO3HABATh OMACHOCTh BO3JEHCTBUS Ha >KUBbIE OPraHU3MBbI
OTIpeJIeIEHHBIX BEUIECTB, MOHUMasi cMbIch nokasatens [1JIK, moscHsITh Ha mpuMepax crnocoOs
YMEHBIIEHUS U NPEJOTBPALLEHUS UX BPEAHOTO BO3JAECHCTBUS HA OPraHN3M YEJIOBEKA;

Uil 00YyYaroIUXCs C OrPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI: YMEHHE NPUMEHSTDH
3HaHUSA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIECTB M XUMUYECKHUX SBIICHUII;

JUISL CIIETIBIX U CTa0O0BHIAINX O0yHAIOIIUXCS: YMEHHE HCIIOB30BaTh PeNlbe(hHO TOUCUHYIO
cucteMy obo3nauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.

3. Temarnyeckoe MJIaHUPOBAHUE

Kuaace KosmuecTBo KosimuecTBO 4acoB B roj Hroro
4yacoB B HeAealo | ObsizaTeabHast Yacrp,
4acThb dopmupyemasn
Y4aCTHUKAMM
o0pa3oBaTeJbHbIX
OTHOLICHU
10 1 34 - 34
11 1 34 - 34
10 knacc
Ne Temaypoxka Koua-Bo 0P
n/n 4acoB
(00s13aT.
4acTh)
1. | [IpenMeTr opraHM4YecKOW XMMUU: €€ BOSBHUKHOBEHHUE, PA3BUTHE 1 bubnuoreka
Y 3HAUYEHUE B MOJYYEHUU HOBBIX BEIIECTB M MAaTEPUAJIOB. HOK
2. | Teopuss CcTpoeHHMs OpraHMYEeCKUX coenuHeHud A.M. 1

bytnepoBa, ee ocHoBHble moOnoXkeHUs. CTpPyKTypHBIE
(GopMynbl OopraHMuYeckux BemecTB. ['omororus, nzomepus.
XuMuueckast CBA3b B OpTraHUYCCKUX COCANHCHUAX -
OJIMHApHBIE M KPAaTHBIE CBA3H.

3. | IlpencraBnenue o kiaccu(pUKalUyd OPraHMYECKUX BEIIECTB. 1
Howmenknarypa OpPraHUYECKUX COETMHEHU N
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(CI/ICTeMaTI/ILIeCKaSI) U TpHUBUAJIBHBIC HA3BAHHUA BayKHEHIITNX
Hpe,I[CTaBHTeJIeﬁ KJIACCOB OPraHNMYCCKHUX BCUICCTB.

AJnKaHbI: cOCTaB U CTPOCHHUC, TOMOJIOTHYECKUI PAA.

e

MeTtan W 2TaH - NPOCTEHUINME MPEACTABUTEIM AJIKAHOB:
¢u3nUecKkrue U XMMHYECKHE CBONCTBA (pEaKkIy 3aMEICHUS 1
TOPEHUs1), HAXOXKJEHUE B IPUPOJE, OJIyYeHHE U TPUMEHEHHE.

AJNKeHBI: cOCTaB U CTPOCHHUC, TOMOJIOTHYECKUI PAA.

OTHJIEH U NPONWIEH - IPOCTEHIINE MPEACTABUTENN AJTKEHOB:
¢usuueckue W XHMHYECKHE  CBOWCTBa  (peakiuu
TUAPUPOBAHHUS, FAJIOTCHUPOBAHMS, THApATAL[UU, OKUCIICHUS U
NOJIMMEPHU3AIIH ), TOJyYEHUE U IPUMEHEHHE.

[Tpaktrueckas pabora Nel. «[lomydeHne 3THIICHA U U3yUCHUE
€ro CBOMCTBY.

Anxanuensl: Oyramuen-1,3 u metunOyraguen-1,3: crpoenue,
Ba)KHEHTIIHE XUMHAYECKHE CBOWCTBa (peaxtust
nonuMepuszanuu). IlodydeHne CHHTETHYECKOTO Kaydyka M
PE3UHBI.

10.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHMSI, FTOMOJIOTMUECKUI
psaa. AnerusieH - MPOCTEHIIMA TpPeNCTaBUTENb AalKUHOB!
COCTaB, CTpOeHHWe, (U3MUEeCKMe M XUMHUYECKHE CBOHCTBA
(peakuuu TUAPUPOBAHUA, TAJIOTCHUPOBAHMS, TUIpPATAIUH,
TOpPEHMS), OJIyYEHUE U IPUMEHEHHE.

11.

Brruncnenus no YPaBHCHUAM XHUMHYECKOM PCaKInU.

12.

Apenbl. benzonm: cocraB, crTpoeHue, (uzmueckue U
XMMHYECKHE CBOWCTBAa (pEakIWU TallOTEHUPOBAHUS W
HUTPOBaHUs), TOJYyYEeHUE U MpPUMEHEHHE. TOKCUYHOCTh
apeHOB.

13.

I'enernueckas CBSI3b MEXKTY YTJIEBOOPOIaMH,
IPUHAAISKAIIMMU K Pa3JIMYHBIM KJaccaM.

14.

[IpuponHble HCTOYHUKH YINIEBOXOPOAOB. IIpuponHbIN ra3 u
nonyTHele HeTsiHble ra3pl. HedTh 1 ee mponcxoxaeHue.

15.

Crioco6b1  mepepaboTK  HepTH: TEeperoHka, KpeKUHT
(TepMUYECKHM, KaTAIUTUYECKHH), TUpoau3. I[IpoayKTsI
nepepadoTKu HePTH, NX MPUMEHEHHUE B TPOMBIIICHHOCTH U B
ObITy. KaMeHHBII yroib 1 NPOJIyKTHI €ro nepepaboTKu.

bubmmoreka
[HOK

16.

KonTponpHas paboTa mo pazueny «YTriIeBoI0pOIbD

17.

IIpenenbHble OOHOATOMHBIE CHHUPTHL. METAaHON W AITAHOJ:
cTpoeHue, (U3NUecKre U XMMHUYECKHe CBOMCTBA (peaklUu C
AKTUBHBIMH MeETaJUIaMH, TaJIOT€HOBOJOPOJaMH, TOpPEHUE),
npuMeHeHue. BoaopoaHble CBS3M  MEXIy MOJEKyJlaMu
cnuptoB. JlelicTBHE MeETaHOJa W 3TAHOJIA HAa OpPraHu3M
YEJIOBEKa.

18.

MHoroaToMHEIE CIIMPTHI. OTUJICHTIINKOIb U T CPHUH:
CTPOCHHC, (1)H31/I‘I€CKI/I€ u XUMHNYCCKHC CBOMCTBaA
(B3aHMOZI€I>'ICTBH€ CO IICJIIOYHBIMH METaJlllTaMH, Ka4C€CTBCHHAaA
pe€aKuusd Ha MHOTI'OATOMHBIC CHI/IpTBI). I[eﬁCTBHG Ha OpraHu3m
YCJIOBCKaA. HpI/IMeHeHI/Ie TJIIMIOCPHUHA U OTUJICHI JIMKOJIA.

19.

deHO: CTPOCHHE MOJCKYNbI, (U3UYECKHE W XUMHUYCCKUE
croiictBa. TokcnaHocTh Perona. [Ipumenenne dhenoa

20.

Anpnerunpl.  Popmanbieruj, ameTadbIAerui: CTPOCHHE,
dbu3HYECKre ¥ XUMUYECKHE CBOMCTBA (PEaKIIUU OKHUCIICHUS U

bubmmoreka
[HOK
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BOCCTAaHOBJICHHA, Ka4YCCTBCHHBIC peaKHI/II/I), MMOJIY4YCHHUEC U
IMPUMCHCHHC.

21.

ODHOOCHOBHBIE  TpefelibHbIe  KapOOHOBBIE  KHUCIOTBHI.
MypaBbuHas U YKCYCHasi KMCJIOTBI: CTpoeHue, (U3nIecKre 1
XHMHYECKHE CBOMCTBA (CBOMCTBA, OOIIME /IS KiIacca KHUCIIOT,
peakius dTepuduKanym), NoJyIeHHE U IPUMECHECHHE.

22.

[Mpaktudeckas padora No2 «CBoiicTBa pacTBOpa YKCYCHOMH
KHUCITIOTBI»

23.

CTeapI/IHOBaSI U OJICMHOBAsA KHCJIOTbI KaK MPEACTAaBUTCIIN
BBICHIHUX Kap60HOBBIX KHCJIOT.

24.

Mpbuta Kak COJIM BBICHIUX KapOOHOBBIX KHCJIOT, UX MOIOIIEE
JIEUCTBUE.

25.

Crnoxnble 3(QUpPbl KaK MPOU3BOAHBIE KapOOHOBBIX KHCIIOT.
['uaponn3 CIoKHBIX APHUPOB.

26.

Kupsl. I'maponuz JKUPOB. [Ipumenenue KUPOB.
buonornueckast poJib )KUpPOB.

27.

VYraeBoasl: cocTaB, KilacCU(pUKaLUs YIIeBOJOB (MOHO-, 1U- U
nongucaxapuisl). I'moko3a - mpocTediiuii MOHOcaxapua:
OCOOEHHOCTH  CTPOEHHUS  MOJEKYJlbl, (QU3UYECKue U
XUMHYECKHE CBOMCTBA (B3aUMOJIEHCTBUE C THUAPOKCUIOM
menu(Il), okuciaeHne aMMuauyHBIM  PAacTBOPOM  OKCHIA
cepeopa(l),  BoccraHoBieHHE, Opo’XeHHE  TIIFOKO3BI),
HaXOXXJICHUE B MPHUPOJIE, TPUMEHEHUE, OMOJIoruyecKas pob.
®orocunTe3. PpyKTO3a KaK H30MEP TITIOKO3bI.

28.

Kpaxman u 1emirono3a Kak Ipupoabie momMepsl. CTpoeHune
Kpaxmajia ¥ IeJUTFOJIO3bl. Dusnueckne W XUMUYECKUE
CBOMCTBa Kpaxmasia (THAPOJIM3, KadyeCTBEHHAs peaklus C
HOJIOM).

bubmmoreka
[HOK

29.

KonTponbnast pabota mo pasneny: «Kucrnopomocoaepsxamue
OPTaHUYECKU COCTUHEHUSY.

30.

AMMWHBI: METHJIAMHH M aHHUJINH.

31.

AMUHOKHUCIOTHI KaK aM(OTEpHBIE OPraHUIECKIE COCTUHEHUSI.
®dusnveckue W XUMHUYECKHE CBONCTBa aMHUHOKHCIOT (Ha
npuMepe riauirHa). buonornyeckoe 3HaU€HWE aMHUHOKHUCIIOT.
IMenTuaer.

32.

benkn kak npuUpoaHBIE BBICOKOMOJEKYJSPHBIE COEAUHEHMUS.
[lepBuuHas, BTOpUYHAs M TPETUYHAs CTPYKTypa OEIKOB.
XVUMUYECKHUE CBOWCTBAa OCIKOB: THAPOIU3, JCHATypaIus,
KauyeCTBEHHBIE PEeaKIK Ha OENKH.

33.

OCHOBHbIE ~ TIOHSTHUSL ~ XUMHU  BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUI: MOHOMEp, TMOJUMep, CTPYKTYpHOE 3BEHO,
CTENEHb NOJUMEpPU3AlMM, CPEAHSSI MOJIEKYJsIpHas Macca.
OcHOBHBIE ~ METOABl  CHHTE3a  BBICOKOMOJEKYISPHBIX
COCTMHEHUH - MOTMMEPHU3AIUS U MTOJMKOHICHCAIIHS.

34.

OCHOBHBIE MCTOABI CHHTC3a BBICOKOMOJICKYJISIPHBIX
COGI[I/IHGHI/Iﬁ - MoJIMMEpU3aluAa U NOJTUKOHACHCAIUA.
HJ'IaCTMaCCBI, Kay4yKH, BOJIOKHA.

bubanoreka
1HOK

11 kiaace

n/n

Temaypoxka

KoJs-Bo
9acoB

0P
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(00s13aT.
4acTh)

XUMHYECKUN dyeMeHT. AToM. Snpo aroMa, W30TOMBI.
DOneKkTpoHHas  00OJoYKa. DHepreTU4ecKkue  ypOBHH,
NONypOBHU. ATOMHBIE oOpOuTanu, s-, p-, d- DSJIEMEHTHI.
OcoOeHHOCTH pacHpeneeHus dJIEKTPOHOB M0 OpOUTANSIM B
aTOMax 3JIEMEHTOB MEPBbIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS
KOH(UTYpaIys aTOMOB.

1

bubmmoreka
[HOK

Ilepnonnueckuit  3axkoH u  Ilepuogudeckas  cucrema
xumudeckux — asnemednToB  J[.M.  MengeneeBa.  CBs3b
MEpUOANYECKOr0 3akoHa U llepmoamyeckoil  CUCTEMBI
xumudeckux sneMeHToB .M. MeHnneneeBa ¢ COBpEMEHHOM
TEOpUEH CTpPOEHUs aroMoB. llepuoauyeckuid 3aKOH U
Ilepuonuueckass cucremMa XuUMHUYECKUX drnemeHTtoB J[.U.
Mewneneena. CBs3b MEePUOIUUECKOTO 3aKOHa u
Ilepuoauueckoil cucTeMbl XUMHYECKHUX diemeHTtoB J[.U.
MenzeneeBa ¢ COBpEMEHHON TEOPUEH CTPOEHHUS aTOMOB.

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUUECKUX DJIEMEHTOB
¥ 00pa3yeMbIX MU MPOCTHIX U CJIOKHBIX BEIIECTB IO TPYTIIIaM
U TneprojaM. 3HayeHHe MEepUOJAMYECKOTO 3aKOHA B Pa3BUTHU
HaYKHU.

Ctpoenue BeliecTBa. XUMHUYECKasi CBA3b. BUabl XUMUYECKOM
CBA3U (KOBaJEHTHAsT HEMOJIApHAas W TOJISIpHAs, HWOHHAsi,
MeTajuimueckas). MexaHu3mbl 00pa3oBaHMs KOBAJICHTHOU
XUMUYECKOU CBsI3M (OOMEHHBIM W JIOHOPHO-AKIIETITOPHBIN).
Bonopoanas cBsi3b.

BanieHTHOCTS. DNEeKTPOOTPULIATENBHOCTD. Crenenb
okucieHust. IoHbl: KAaTHOHBI U aHUOHBI.

Ilonstue o AUCTICPCHBIX CUCTEMAX. Wctunnsie u KOJITTOMJHBIC
PaCTBOPBLI. MaccoBas J10JIs1 BEIICCTBA B paCTBOPC.

Knaccudukanus HEOPraHUYECKHUX COEIMHEHMUII.
Homenkiiarypa HeopraHMuYecKMX BemecTB. [ eHeTnueckas
CBA3b HEOPraHWYECKHX BEIIECTB, MPUHAISKAMUX K
pa3IMYHBIM KJIaCCaM.

Xumnueckas peakius. Knaccupukarus XuMHUECKUX peakLui
B HEOPraHWYEeCKOW M OpPraHWYeCKOM XHMMHH. 3aKOH
COXpPaHEHHs MacChl BEIECTB, 3aKOH COXPAaHEHHUsS U
IIPEBPAILICHNS SJHEPTUU IPU XUMHUYECKUX PEAKLIUSIX.

CKOpOCTb peakinu, ee 3aBUCUMOCTb OT PA3JIMYHBIX (PaKTOPOB.
OOpatumble peakuuu. XUMHUYECKOe paBHOBecue. DakTopsl,
BIMSIOIME HAa COCTOSHHE XHMHYECKOTO PpPaBHOBECHS.
[Tpunnun Jlelllarense.

10.

[Tpaktnueckas pabora Nel. «BnusHue pa3nudHbIX (HaKTOPOB
Ha CKOPOCTh XUMUUYECKOU PEaKIINN.

11.

:‘)J'IeKTpOJ'II/ITI/I‘leCKaH Jucconuanus. CunpHele W cria0ble
SJICKTPOJINTHI. Cpeaa BOJOHLIX PACTBOPOB BCHICCTB: KHUCJIIAd,
HefITpaﬂbHaﬂ, aIcJIo4Hasd. PeaKI_[I/II/I HOHHOI'0 OOMeHa.

12.

OKHCITUTENIEHO-BOCCTAHOBUTENbHBIC peakiuu. lloHaTne 00
3JIEKTPOJIN3€E PACIJIABOB U PACTBOPOB COJIEH.

bubmmoreka
[HOK

13.

KonTponpHas padora o pazaeny «TeopeTnueckrne OCHOBBI
XUMHUN.
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14. | Meramnst. [lonoxenue metawioB B [lepuonnueckoii cucreme 1 bubnuorexa
xumudeckux saeMeHtoB J[.M. MengeneeBa. OcoOeHHOCTH HOK
CTPOEHUS JEKTPOHHBIX 000JI04YeK aTOMOB MeTayuioB. O0mue
dbuznyeckue cBoiCcTBa METAIIJIOB.

15. | CninaBel MeTaIOB. DJIEKTPOXUMHUYECKUHN PsiJl HAPSYKEHU I 1
METaJIOB.
16. | Xumuueckre CBOWCTBA BaXHEWIIMX METaUIOB (HATpui, 1

KaJIMi, KaJbI[MH, MarHui, aJllOMUHUHN, IIUHK, XpOM, >KEJe30,
MeJlb) U UX COCTMHCHUH.

17. | XuMU4YeCKre CBOMCTBA XpOMA, MEIM M X COCTMHEHU. 1

18. | XuMuyecKkre CBOMCTBA [IUHKA, JKeJIe3a U UX COCIAUHCHHUIMA, 1

19. | TlpakTudeckas padoraNe2 «PemeHne sKCIepUMEHTATBHBIX 1 bubnuorexa
3a7a4 M0 TEME METAJUIIbI. HOK

20. | Hemerannsl. ITonoxxenue HemeramuioB B [lepuoanueckoit 1

cucteMe xuMmudeckux sneMmerToB J[.M. Menaeneepa u
0COOEHHOCTH CTPOEHHUS aTOMOB.

21. | ®duznyeckue CBOMCTBA HEMETAIOB. AJIOTPONUS HEMETAIIIOB 1
(Ha mpuMepe KUcIoposa, cepsl, hocdopa u yriaeposa).

22. | XMMUYECKHE CBOMCTBA IaJIOT€HOB, CEPhl U UX COCTMHECHUH.

23. | XuMu4eckne CBOWCTBA a30Ta, (hocdopa n MX CoOeAMHEHUI.

24. | X¥uMu4yecKre CBOMCTBA yIiiepoaa, KPEMHUS U UX COCAMHEHHU.

25. | IlpumeHeHne BaKHENIIMX HEMETAJUIOB U UX COETUHEHUI.

[ENNY VRN U [N -

26. | O0001EeHNE 1 cucTeEMAaTH3alUs 3HAHUI IO TEME:
«Hewmetamnbry. Beruncnenus no ypaBHEHUSIM XUMHUYECKUX
pPEaKIMi B TEPMOXHUMHUYECKHE PACUCTHI.

27. | llpaktuyeckas padora Ne3. «Pemnienne sKCriepuMeHTATbHBIX 1
3aj1a4 1o reme «Hemeramabimy.

28. | KonTpoabsHas pabora mo temam: «MeTauibl» 1 1
«Hemeraiby.

29. | Heoprannueckue u opranudeckue KMucioTel. Heopranmyeckue 1 bubnuorexa
Y OPTaHUYECKUE OCHOBAHMUSI. HOK

30. | AMdoTepHbIE HEOPTraHUYECKHUE U OPTaHUYECKUE COSAMHEHUS. 1
I'eneTnyeckas CBsI3b OPraHUYECKUX U HEOPTaHUYECKUX
BEIIIECTB.

31. | Posb xumuu B 00€CTIEUEHUH SKOJOTUYECKON, SHEPreTUUECKOM 1
U THILIEBON 0€e3011acHOCTH, Pa3BUTHU MeauLuHbL. [loHsATHE O
HAy4YHBIX METOJIaX O3HAHMSI BEIIECTB U XUMUYECKUX PEAKIINH.

32. | IlpencraBnenus 00 001X HaYYHBIX MPUHIIMIIAX 1
MPOMBIITUICHHOTO MOJYyY€HUs BAXKHEHIIINX BEIIECTB.

33. | UemoBeK B MHUpE BEHIECTB M MaTEpUANIOB: BaKHEHIINE 1
CTPOUTENBbHBIE MaTepHalIbl, KOHCTPYKIIMOHHBIE MaTepHalbl,
KpacKd, CTEKJIO, KepaMHuKa, MaTepHalibl Ui AJIEKTPOHHKH,
HAHOMATEPHAJIbI, OPraHNYECKHE U MUHEPATbHBIC yI0OpEHUSI.

34. | Xumuss U 310pOBbE 4YeENIOBEKa: IpaBUja MCIOJIb30BaHUS 1
JEKapCTBEHHbIX  IIpernaparoB,  MpaBwia  0e3011aCHOTrO
UCTIOJIB30BaHUS TIPEMapaToB OBITOBOW XHUMHUH B ITOBCETHEBHOM
AKHU3HU.

4. IlpoBepsieMble TPpeOOBAHUS K Pe3y/JbTATAM OCBOEHHMSI OCHOBHOI 00pa3oBaTebHOM
NPOrpaMmblI
10 KJIACC
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Kon mposepsiemoro pe3yinbrara [IpoBepsiemble TIpeAMETHBIE PE3YJIbTATHl OCBOCHUS
OCHOBHOM 00pa30BaTEILHON MPOrpaMMbl CPETHETO OOIETo 00pa3oBaHMs

1 TeopeTnyeckrue OCHOBBI OPTraHUYECKONM XUMHUH

1.1 ChopMHpPOBAaHHOCT,  TPEJACTABICHHMA O  XHUMHYECKOM  COCTaBIISIOIICH
€CTeCTBEHHOHAYYHOW KapTUHBI MHpa, POJIU XHMHUU B TIO3HAHWM SIBICHUW TPUPOJBI, B
GbOopMUPOBAHUM MBIIUICHUS W KYJIbTYpbl JHUYHOCTH, €€ (YHKIMOHAIBHON TI'paMOTHOCTH,
HEOOXOMMOM ISl peIIeHUs TPAKTUYECKUX 3a71a4 U DKOJIOTHYECKH 000CHOBAHHOTO OTHOIIEHUS K
CBOEMY 37I0pPOBBIO ¥ TIPUPOTHOU Cpejie

1.2 Bnanenne CHCTEMOM XHUMHYCSCKHX 3HAHWMH, KoTopas BKJIFOUAECT:
OCHOBOIOJIATaloNIue MOHATHS (MOJEKyIa, BaJICHTHOCTb, 3JEKTPOOTPUIATENILHOCTh, CTENEHb
OKHCJICHUS, XUMUYECKasl CBSA3b, MOJIb, MOJIApHAS Macca, MOJIIPHBIN 00BEM, YIIIEPOIHBIN CKEIET,
(GyHKIIMOHATBHAS TPYIIA, paguKal, HU30MEpHs, W30MEphl, TOMOJIOTHUECKUN psif, TOMOJIOTH,
YTIICBOIOPOIBI, KHCIOPO- U a30TCOJICPIKAIINE COSTUHEHU S, OMOIOTMYECKH aKTHBHBIC BEIIECTBA
(yrieBojibl, KHUpBI, OETKH), MOHOMED, TMOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISIPHBIC
COCIMHEHUS); TEOPUHU U 3aKOHBI (TEOPHs] XUMUUYECKOTO0 CTPOCHHSI OPraHNYeCKuX BemecTB A.M.
BytnepoBa), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK XUMHH, (DAKTOJIOTHYECKHE CBEICHUS O
CBOMCTBAX, COCTaBe, MOJTYYEHUU U OE30MaCHOM HCIIOIb30BAHUH BAXXHEHUIITNX HEOPTaHUYECKUX U
OpPTraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKON JAEATEIHLHOCTH YEIOBEKa

1.3 ChopMUpOBaHHOCTh YMEHHH BBISIBIIATH XapaKTepHBIC TMPU3HAKH ITOHSATHUH,
YCTaHaBIWBATh WX B3aWMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOIIME MOHSITHUS MPU OIMHCAHUH
COCTaBa, CTPOCHHUS U MPEBPAILLECHUI OPTaHUYECKUX COCUHEHUIN

1.4 c(OPMHUPOBAHHOCTh YMEHUH HCIIOJIB30BATh XHMHYECKYI0 CHMBOJHUKY  JUISI
COCTABJICHUS MOJICKYJSAPHBIX H CTPYKTYPHBIX (pa3BEpPHYTOH, CoOKpaméHHoW) (opmyn
OPTraHWYECKHUX BEIICCTB U YPAaBHCHHM XUMHUYCCKUX PEAKIIMiA, U3rOTABIMBATH MOJCITH MOJICKYJI
OPTraHWYECKHUX BEIIECTB IS MILTIOCTPAIMNA WX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS

1.5 ChopMHpPOBAaHHOCT, YMEHHH YCTAaHABIMBATh TMPHUHAJICKHOCTh H3YYEHHBIX
OPTraHWYECKUX BEIIECTB MO HMX COCTaBy M CTPOCHHUIO K OINpPEACIEHHOMY Kjaccy (Tpyrime)
COCTMHECHUH (YTIIEBOAOPOBI, KUCIOPO U a30TCOIePKAIINE COSAMHEHUS, BBICOKOMOJICKYIISIPHBIC
COC/IMHCHMS ), 1aBaTh MM Ha3BaHM 10 cucreMarnueckord HomeHkiarype (IUPAC)

1.5 ChopMHUpPOBAaHHOCT, yYMEHHUS  ONPEICHATh BHUJbl XHMHYECKOW CBSI3H B
OPTraHWYECKHUX COCTMHCHHAX (OAMHAPHBIC U KPATHBIC)

1.6 ChopMHUpPOBAaHHOCT, YMEHUS TPUMCHSThH: TIOJIOKEHUS TEOPHUU  CTPOCHHS
oprannyeckux BemiectB A.M. bytnepoBa aiis 00bsiCHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX
COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHUS MACChI BELIECTB

2 VYrneBonopoasl. Kucnopoaconepkamme U a3z0oTcojepiKalinie OpraHuuecKue
coeIMHEHUS. BRICOKOMOJNIEKYISIpHbIE COSAMHEHUS

2.1 CdopMUpOBaHHOCTh YMEHUN TPHUBOIUTH TPUBHAIBHBIC HA3BAHUS OTACITHHBIX
OpPTaHMYECKUX BEIISCTB (ITWJICH, TPOMWIICH, allETHUJICH, JITUJICHTIUKOJb, TIUICPUH, (DEeHOo,
dbopManbaeru, aeTaibAeTHI, MypaBbUHAs KUCIIOTa, YKCYCHAsl KHCIIOTA, OJICMHOBAs KUCJIOTa,
CTeapuHOBAs KUCIIOTA, TITF0K03a, GPYKTO3a, KpaxMal, [EJUTI0I03a, TITHIIHH )

2.2 CdopMupoBaHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA TUITUYHBIX MPEACTABUTENCH Pa3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB
(Metan, »TaH, STWIEH, MPOMWIEH, aleTwieH, Oyraauen-1,3, merwnOyraauen-1,3, OeHzou,
METaHOJI, ATaHOJI, dTHJICHTJIMKOJb, TJIMIEPUH, (EHOJI, aleTalbJACTH I, MypaBbUHAS W YKCYCHas
KHCJIOTHI, TJIFOKO3a, KpaxMaJl, IeJITI0J103a, aMUHOYKCYCHAsI KUCIIOTA)

2.3 ChopMHUPOBAaHHOCT, YMEHHS WJUTFOCTPUPOBATh TEHETHYECKYIO CBSI3b MEKITY
TUMMAYHBIMU TIPEJCTABUTEISAMUA PA3JIUYHBIX KJIACCOB OPraHWYECKUX BEIIECTB YPaBHEHUSIMH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIMHA C UCIIOJIh30BAHHEM CTPYKTYPHBIX (OPMYIT
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24  ChopMHpOBaHHOCTH YMEHHS XapaKT€pPH30BaTh HCTOUYHUKH YIIIEBOJIOPOIHOTO
ChIpbs (HEPTH, MPUPOIHBIN Ta3, YrOjh), CIOCOOBI UX MepepaboTKU U MPAKTHUYECKOe IPUMEHEHNE
MPOJYKTOB MepepaboTKu

3 XuUMHUS U )KU3Hb. PacuéTsl

3.1 ChopMHpPOBaHHOCT, YMEHHH BIIAJIETh CHCTEMOW 3HAHMK 00 OCHOBHBIX METOJaX
HAyYHOTO MMO3HAHUs, UCIOIb3YEMbIX B XUMHUH MPU HU3yUYECHUU BEIIECTB U XUMUUYECKUX SIBICHUN
(HaOmrofieHHe, W3MEpEHUe, OSKCIEPUMEHT, MOJEIMPOBAaHME), HCIOIb30BaTh CUCTEMHbIE
XUMHUYECKHE 3HAHUS JIJISl IPUHATHUS PEUICHUH B KOHKPETHBIX )KMU3HEHHBIX CUTYAIIUsIX, CBA3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHHUEM

3.2 ChopMHUpPOBAaHHOCT, YMEHUW COONIOJATh MpaBWjIa IOJB30BAHUS XUMHYECKOM
Nnocyiol U J1abopaTOpHBIM O0OpYIOBAaHUEM, a TakKe MpaBuia OOpalleHHs C BEIIeCTBAMHU B
COOTBETCTBUU C MHCTPYKIUSIMU IO BBITIOJHEHHUIO JJAOOPATOPHBIX XMMHUYECKUX OIBITOB

33 ChopMUpOBaHHOCTh YMEHUH IJTAHUPOBATH W BBIIOJHATH  XUMHUYECCKHUI
AKCIEPUMEHT (TIpEeBpallleHUs] OPraHWYECKUX BELIECTB IIPU HArpeBaHUU, MOJIyYEHHUE 3TUJIEHA U
U3y4eHHE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIMH OPTaHWMYECKHX BEIIECTB, JACHATypamus OEIKOB
IpH HArpeBaHWM, IIBETHBIC pEAKIMH OETKOB) B COOTBETCTBUU C TMPaBWIAMH TEXHUKHU
0€301MaCHOCTH MPH 0OpaIleHNH C BEIIECTBAMH H JIAOOPAaTOPHBIM 000PY0BaHUEM; TIPEICTABIAT
pe3yabTaThl XUMHUYECKOTO OJKCIIEpPUMEHTa B (popMe 3ammch ypaBHEHHH COOTBETCTBYIOIIUX
peaxiuii u GopMyIMPOBaThH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB

34  CdhopMHpOBAaHHOCT, yMEHUW TPOBOAWTH BBIYHCICHUS TI0 XHUMHUYECKUM
ypaBHEHHsIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOAYKTA PEAKIHU IO
M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WU IPOIYKTOB PEAKIIMH)

3.5 CdopMHpOBaHHOCT, YMEHHMIl  KPUTHYECKH  aHAIU3UPOBATh  XHUMHUYECKYIO
uH(pOpMaIIKIO, TONY4aeMyI0 M3 Pa3HBIX HCTOYHHUKOB (CpelICTBAa MaccoBOM WMH(pOpMAIUH, CETh
WuTepHeT u npyrue)

3.6  CdhopMuUpOBaHHOCTH YMEHHI co0Jr0/1aTh MpaBuIIa AKOJIOTHYECKH
€JIeCO00Pa3HOr0 MOBEACHUS B OBITY U TPYAOBOHN NEATEIBHOCTH B IENSIX COXPAaHEHHUS CBOETO
3I0pOBbS U OKpYXKalolleil MPUPOAHON Cpesbl, OCO3HABATh OMACHOCTH BO3JICHCTBUS Ha KHUBBIC
OpPraHU3MBl ONPENENEHHBIX OpraHMYeCKHX BeIIecTB, MOHUMas cmbica mnokazarens [IJK
(mpeaenbHO JTOMYCTUMOM KOHIEHTpPALMU), MOSICHATh Ha MPUMEpPax CIOCOObl YMEHBIICHUS W
MPEIOTBPAIICHHS UX BPEIHOTO BO3ACHCTBUS HA OPraHU3M YeIoBeKa

11 KJIACC

Kon mposepsiemoro pe3yinbrara [IpoBepsiemble TIpeAMETHBIE PE3yJIbTAThl OCBOCHUS
OCHOBHOM 00pa30BaTeIbLHON MPOrpaMMbl CPETHETO OOIIEro 00pa3oBaHUs

1 TeopeTnueckre OCHOBbI XUMHUHU

1.1 Bnanenne CHUCTEMOH XUMHUYECKUX 3HAHUM, KOTOpas BKJIIOYAET:

OCHOBOTIOJIATAIOIINE MTOHATHUS (XUMUYECKHH AJIEMEHT, aTOM, JIEKTPOHHAs 000JI09Ka aToMa, S-, p-
, d-37eKTpOHHBIE OpOUTAIM ATOMOB, MOH, MOJICKYJA, BAIGHTHOCTb, JJIEKTPOOTPHIIATEIHHOCTS,
CTCTICHh OKHCIICHUsS, XHUMHYECKas CBSI3b, MOJIb, MOJISIpHAs Macca, MOJIIPHBIA O00BEM,
KpUCTAJUTMYECKasi PEMIETKA, TUIBI XUMHYECKUX peakIuil (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC,
9K30- U SHJIOTEPMHUECKHUE, PEAKIIMU HOHHOTO 0OMEHa), pacTBOP, SJIEKTPOJIUTHI, HEATEKTPOIHUTHI,
AJNIEKTPOJIUTUYECKAS JTUCCOIMAIUS, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTb XHUMHUYECKOU
peakiu, XUMHYECKOE pPABHOBECHE); TEOPUM M 3aKOHBI (TEOPHUS DJIEKTPOIUTUUECKOMN
nuccormaruu, Ilepuoamueckuit 3akoH J[.M. MeHneneeBa, 3aKOH COXpaHEHHS MaccChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHUH, (PAKTOJOTHYCCKUE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHHH M O€301aCHOM HCITOJIb30BAaHWN BAKHEUIINX HEOPTaHUYECKUX BEIICCTB B
OBITY M TIPAKTUYECKOM JCSITEIILHOCTH YEIIOBEKA
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1.2 CdhopmupoBaHHOCTh YMEHUU BBISIBISITH XapaKTEPHBIC MPHU3HAKA U B3aUMOCBS3b
W3YYEHHBIX TOHATUM, MPUMEHATh COOTBETCTBYIOIIME MOHATHS NPH ONHUCAHMHM CTPOEHUS U
CBOMCTB HEOPraHMYECKUX BEUIECTB U HUX IMPEBPAIICHUIl; BBISBIATH B3aUMOCBSI3b XMMHUYECKHX
3HAHUH C TOHATUSMH U NPEJICTABICHUSIMH IPYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3  BnaneHue OCHOBHBIMH METOJAMHM HAyYHOT'O MO3HAHMS BELIECTB U XUMHUYECKHUX
ABIIeHUN (HaOII0IeHNe, U3MEPEHHE, IKCIIEPUMEHT, MOJIEINPOBAHUE)

1.4  CdopmupoBaHHOCT, YMEHHIl ONpEAENATh BaJEHTHOCTh U CTENEHb OKHUCICHUS
XUMUYECKHX 3JEMEHTOB B COEAMHEHUSAX PAa3IM4YHOrO0 COCTaBa, BHUJ XHMHYECKOW CBS3H
(koBaJIeHTHAs, MOHHAs, METAJUIMYecKasi, BOJAOPOJIHAsI) B COCIMHEHUSX, TUIl KPUCTAIITUYECKON
pemETKY KOHKPETHOTO BelIeCTBa (ATOMHAsI, MOJIEKYJIsIpHAs, MOHHAS, METaJlJTHYecKast)

1.5  CdopmupoBaHHOCTH YMEHHI OIMpenessaTh XapakTep Cpebl B BOJIHBIX pacTBOpax
HEOPraHUYECKUX COCIMHEHUN

1.6  CdhopmupoBaHHOCT, YMEHHS KIACCU(PHUIIUPOBATH XUMHUYECKHE PEAKIHH TI0
pa3IMYHBIM IPU3HAKAM (UHUCITY ¥ COCTaBYy pearupyrolIrX BEIIECTB, TEIUIOBOMY 3(pPeKTy peakuuu,
U3MEHEHHIO CTETICHEH OKUCIICHUS JIEMEHTOB, 00PaTUMOCTH PEAKIINH, YIACTHIO KaTaIn3aTopa)

1.7 CdhopmupoBaHHOCTH YMEHUHN COCTABIISATH YPABHCHHSI PEAKIUI PA3IMYHBIX THIIOB,
MIOJTHBIC M COKPAIEHHBIC YPaBHEHUS PEAKIIUi MOHHOTO 0OMEHA, yUUTBIBAsI YCIOBHSI, IIPH KOTOPBIX
3T peakluu UAYT 10 KOHIIA

1.8  CdopMupoBaHHOCTP  YMEHHH  NPOBOAMTH  PEAKIHH,  MOJTBEPIKIAIOIINE
KAueCTBEHHBIA COCTaB Pa3MUYHBIX HEOPTraHWYECKUX BEIIECTB, PACMO3HABATH OMBITHBIM ITYTEM
MOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHMYECKUX BEIIECTB

1.9  CdopMupoBaHHOCTP  YMEHHUH  pacKpbIBaTh  CYIIHOCTb  OKHCIIUTEIHHO-
BOCCTaHOBUTENBHBIX PEAKIIUI OCPEICTBOM COCTABJICHUS SJIEKTPOHHOTO OalaHCca 3TUX PEaKIIHii

1.10 CdhopMupoBaHHOCTh YMEHHUH OOBSCHATH 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOH
peaKIuu OT Pa3InYHBIX PaKTOPOB

1.11  CdhopMuUpOBaHHOCTh yMEHUH OOBSICHATH XapaKTep CMEHICHUS XHMHYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT BHelTHero Bo3zaeictus (mpunnui Jle llarenne)

2 OO01mas 1 HeopraHUvecKas XUMUs

2.1 CdopmupoBaHHOCTh YMEHUH packpbiBaTh cMbici [lepuonnyeckoro 3akona [I.U.
MenneneeBa W JEMOHCTPHUPOBATH €r0  CHUCTEMAaTHU3UPYIOUIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIIMH

2.2 CdopmMHupoBaHHOCTh YMEHHUN XapaKTepU30BaTh DJEKTPOHHOE CTPOEHUE aTOMOB
XUMHUYECKHX 31eMeHTOB 1—4 nepuoos llepnoanueckoil cucteMbl XuMU4eckux 3neMeHToB [1.1.
MeHnneneeBa, HCIONB3YS MOHATUS «S-, P-, d-DJIEKTPOHHBIE OPOUTAN», «IHEPrEeTUYECKHE
YPOBHH», OOBICHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOWMCTB XMMHUYECKUX JJIEMEHTOB U HUX
COEIMHEHUN IO nepuoaam u rpymmnam [lepuoauyeckoil cucTeMbl XUMHYECKHUX 3ieMeHToB J[.M.
Menneneena

2.3 CdopMHpPOBaHHOCTh YMEHHI XapaKTEPH30BaTh (OMHUCHIBATH) OOIINE XUMUIECKHE
CBOMCTBAa HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX KJACCOB, IOATBEPXAATh CYIIECTBOBAHUE
TEHETUYECKON CBSI3M MEXKJYy HEOPraHUYeCKHMMH BEIIECTBAMU C IIOMOIIbIO ypaBHEHHIt
COOTBETCTBYIOIINX XUMUYECKUX PEaKIINM

24  CdopmupoBaHHOCTh YMEHUH YCTaHABIMBATH MPUHAICKHOCTh HEOPTAHUICCKUX
BEIIIECTB IO UX COCTaBY K OMNpEAeTIEHHOMY Kiaccy (Tpymre) coeAMHEHUM (MMPOCThIe BEIIECTBA —
METalJIbl U HEMETAJUIbI, OKCHJIbI, OCHOBAHUS, KUCIOTHI, aM()OTepHbIE THAPOKCHIBI, COJIH)

2.5  CdopmMupoBaHHOCTh YMEHHI HCHOIB30BaTh XHMUYECKYI0 CHUMBOIUKY JUIS
coctaBieHUs (OPMyNl BEIIECTB W YypaBHEHUN XMMHUYECKUX PpEaKIMH, CHUCTEMATHYECKYIO
HomeHnknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTICIBHBIX HEOPraHWYECKUX BEIIECTB
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(yrapHslii ras, yriaekuciaslid ra3, aMMuUak, raiméHas U3BecTb, HeranéHasi U3BeCTh, IUThEBAs COJa,
MIAPUT U IPyTHe)

2.6 CdopmHupoBaHHOCTH YMEHUI XapaKTEepPH30BaTh (OMHUCHIBATH) OOIINE XUMUYECKHE
CBOICTBAa HEOPTaHWYECKUX BEHIECTB Pa3IWYHBIX KIACCOB, TOATBEPXkAATh CYIIECTBOBAHUE
TEHETUYECKON CBA3M MEXAYy HEOpraHMYeCKMMH BEIIeCTBAMU C TIOMOIIbIO YpaBHEHMIA
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUit

2.7 ChopMHUpPOBAaHHOCT, YMEHHH IIJIJAHUPOBaTh H  BBIMIONHATH  XUMHUYECKHH
9KCIIEPUMEHT (pa3lioKeHHEe MEepOKCHIa BOAOPOJA B MPHUCYTCTBUH KaTalu3aTopa, ONpeleieHHe
Cpelbl PacTBOPOB BELIECTB C MOMOIIbIO YHHUBEPCAIBHOTO HHAMWKATOPA, BIMSHHE Pa3IMYHBIX
(bakTOpOB Ha CKOPOCTh XUMUYECKON peaKkln, peakI[ii HOHHOTO 0OMeHa, KaueCTBEHHbBIE PEaKIIuu
Ha cyibdaT-, KapOOHAT- U XJIOPHUI-aHUOHBI, Ha KATHOH aMMOHWUS, PEIICHHE SKCIIEPUMEHTABHBIX
3aMau o temam «Metamiely U «Hemeramiael») B COOTBETCTBHMM C MPaBHJIAMH TEXHUKH
0€30MaCHOCTH MPH 0OpaIleHNH C BEIIECTBAMH H JIAOOPaTOPHBIM 000PYOBAaHUEM; TPEICTABIAT
pe3yabTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (popMe 3amuch ypaBHEHHH COOTBETCTBYIOIIUX
peaxiuii 1 GopMyIMpPOBaThH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB

2.8  CdopmupoBaHHOCTH YMEHHI COOJIFO/ATh MpaBWIA IOJB30BAHHUS XUMUYECKOM
NoCy/I0i M J1abOpaTOpHBIM O00OpPYIOBaHMEM, a TaKXe TpaBWiia OOpalleHUs C BEIIeCTBaMH B
COOTBETCTBUU C MHCTPYKIUSIMU IO BHITOJHEHHUIO JJAOOPATOPHBIX XMMHUYECKUX OIBITOB

2.9 CdopMupoBaHHOCTh YMEHUH XapaKTEPH30BATh XUMUICCKUE TIPOIECCHI, JICKAIIHEC
B OCHOBE IPOMBIIUIEHHOTO MOJyYeHHUS CEPHOM KHCIOThI, aMMHaKa, a Takke COPMHUPOBAHHOCTD
npeicTaBiIeHuid 00 OOMIMX HAYYHBIX MPUHIMIAX M SKOJIOTUYECKUX MPOOIeMax XUMHUYECKOTO
IIPOU3BOJICTBA

3 XuMUs U )KU3Hb. Pacuérel

3.1 ChopMHpPOBAaHHOCT,  TPEACTABICHHUHA O  XHUMHYECKOM  COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpa, POJIU XHWMHUU B TIO3HAHWM SIBICHUW TIPUPOJIBI, B
GbOopMUPOBAaHUM MBIIUICHUS W KYJIbTYpbl JHUYHOCTH, €€ (YHKIMOHAIBHON TI'paMOTHOCTH,
HEOOXOUMOM JJIs peLIeHUS MPAKTUYECKUX 3a]1a4 U SKOJIOTUIECKH 0OOCHOBAHHOTO OTHOIIICHUS K
CBOEMY 3/I0POBBIO U IPUPOHOM cperie

3.2  CdopMHpPOBaHHOCT,  YMEHHMH  KPUTHYECKH  aHAIU3UPOBaTh  XHUMHUYECKYIO
uH(pOpMaIIKIO, TOTYyYaeMyI0 U3 Pa3HbIX UCTOUHUKOB (CpPEAICTBa MAaCCOBOM KOMMYHUKAIIUU, CETh
WuTepHeT u npyrue)

33 CdopMHupOBaHHOCTH YMEHHI co0Jr0/1aTh MpaBuIIa AKOJIOTUYECKH
1e51ecoo0pa3Horo MoBeACHUSI B OBITY W TPYAOBOM AEATEIBHOCTH B LENAX COXPAHEHHUS CBOETO
310pOBBS U OKPYXKAIOIIEH PUPOITHOM CPEIbI

3.4  Oco3HaBaTb ONACHOCTb BO3JCHCTBHS HA MUBbIE OpPraHU3Mbl ONPEAEIEHHBIX
BELIECTB, MOHUMas cMbica nokazatens [IJIK, nmoscHATs Ha nmpuMepax crnocoObl yMEHbILIEHUS U
IPEIOTBPALCHUS UX BPEIHOTO BO3ACHCTBHSI Ha OPraHU3M YeIoBeKa

3.5  CdopmupoBaHHOCTH yMEHUH IPOBOJUTH BBIYUCICHHUS C UCIIOIB30BAaHUEM MTOHATHUS
«MaccoBasi 0l BEILECTBA B pacTBOpPE», OOBEMHBIX OTHOLIEHUI Ta30B MPU XUMHYECKHX
PEaKIHsIX, MacChl BEIIECTBA MIIM 00bEMA ra30B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCe UITH
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOTO 3(pdeKTa peaku Ha OCHOBE
3aKOHOB COXPaHEHMs MacChl BELLIECTB, IPEBPAILIEHUS U COXPAHEHUS YIHEPTUU

5. IIposepsiemble 3J1eMEHTBI COACPKAHUS

10 KJIACC
Koxg IIpoBepsiemblii 21IeMEHT COAEepKAHUS
1 TeopeTnueckre OCHOBbI OPraHUYeCKOW XUMHUH
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1.1 [Ipenmer opranndeckol XUMHH: €€ BO3ZHUKHOBEHHE, PA3BUTHUE W 3HAUYCHUE B
MOJIy4YEHUU HOBBIX BEILIECTB U MATEpUAJIOB. Teopus CTPOCHUsI OpraHUYECKUX coequHeHn A.M.
byTtnepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2 CrpykrypHble (OpMysabl OpraHMYECKHUX BemlecTB. [oMmonorus, u3oMepus.
XuMHUYECKasi CBSI3b B OpPraHUYECKUX COCAUHEHUSAX — OJMHApPHBIE M KpaTHbBIE CBS3MH.
[TpencraBnenue o kinaccuuKay OpPraHUIeCKUX BEIIeCTB

1.3 HomeHkiaTypa OpraHMYeCKHUX COETUHEHHH (CHCTEeMaTHuecKas) U TpUBHAIbHBIC
Ha3BaHUs BAKHEUIINX NPEJICTaBUTEINIEH KJIACCOB OPraHUYECKHUX BEIIECTB

2 YrneBoaopoibl

2.1 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUN psii. MeTaH U 3TaH — NpOCTEeUIIe
MPEJICTAaBUTENN alIKaHOB: (PU3UUECKHE M XMMHUECKHE CBONCTBA (peaKIiK 3aMEeIIeHHs U TOPEHHUS),
HaXO0X/IEHNE B IPUPOJIE, TOTYyUEHUE U TPUMEHEHNE

2.2 AIKeHBI: COCTaB M CTPOCHHUE, TOMOJOTUYECKHH psl. DTWIEH W NPOMUIeH —
NPOCTEHIINE TPEICTABUTENN aJKEHOB: (PU3MYecKHne M XUMHUYECKHE CBOMCTBAa (peakimuu
TUIPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATAIIMN, OKUCICHHUS U NOJUMEpPU3AlNN), TOIyYeHHE U
IpUMEHEHNE

2.3  Anxaauensl: Oyraauen-1,3 u wmerwnOyraaues-1,3: cTpoeHue, BaKHEHIIME
XUMHYECKHE CBOWCTBa (peakuus noiaumepusanuu). IlomyueHue CHHTETHYECKOrO Kayyyka WU
PpEe3UHbI

2.4  AnkuHBL: cOCTaB U OCOOEHHOCTHU CTPOCHHS, TOMOJIOTUYECKUN psAJl. ALIETUIEH —
NPOCTEUIINIA TPEICTAaBUTENh AIKHHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMUYECKHE CBOCTBA
(peakuuy ruApUPOBaHUS, FAIOIT€HUPOBAHUS, TUAPATAIIH, TOPEHHS ), TOJIyU€HNE U IPUMEHEHUE

2.5  Apensl benzon: coctas, cTpoeHue, PU3NYECKUE U XUMUUYECKHE CBONCTBA (peakiuu
TaJIOTEHUPOBAHUST W HUTPOBaHUS), MOJNy4YeHHUE M MpPUMEHeHHe. TOodyoll: cocTaB, CTPOCHHE,
duznyeckre 1 XMMHUYECKHe CBOMCTBA (peaKIny TajJoreHUPOBaHUS U HUTPOBAHUSA), IOTy4YeHUE U
npuMeHeHne. TOKCHMYHOCTh apeHOB. ['eHeTmdeckas CBSI3b MEXAY  YIVIEBOJOPOJAMHU,
MPUHAJICKALMMU K pa3InYHbIM Kjaccam

2.6 IlpuponHble HICTOYHHMKH YTIIEBOJOPOIOB. [IpupoiHbIif ra3 u monyTHbie HEDTAHBIE
razel. Hedptp u e€ mpoumcxoxnenue. CrocoObl nepepaboTku HEPTH: MEPEeroHKa, KPEKUHT
(TepMHUYECKH, KaTaTUTHYECKUi), muponu3. [IpoaykTel nepepaboTku HedTH, X TPUMEHEHUE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib ¥ MPOAYKTHI €ro nepepadboTku

3 Kucnopoacoaepxaniye opraHM4eckue COeIMHEHM

3.1 [IpenenbHbie OAHOATOMHBIE CIUPTHL. METaHOI ¥ ATAHOJ: CTPOEHUE, PUINIECKUE U
XUMHYECKHE CBOWCTBA (peakUuu C aKTHMBHBIMH METaJlIaMH, I'aJIOT€HOBOJIOPOJAMHU, TOPEHUE),
npuMeHeHrne. BoopoiHble CBsI3U MEXAY MOJIEKYJIaMU cUpTOB. JleificTBre MeTaHoIa U 3TaHOIIa
Ha OpraHu3M 4eJoBeKa. MHOTIOaTOMHBIE CHUPTHl. OTWIEHIJIMKONb W TJIUIEPUH: CTPOECHHE,
¢u3nveckue M XUMHYECKHME CBOMCTBAa (B3aMMOJEHCTBHE CO IIEIOYHBIMH METaJJIaMH,
KaueCTBEHHasl peaklusi Ha MHOIOAaTOMHbIE CIUPTHI). JlelicTBME Ha OpraHu3M 4YeJIOBEKa.
[Ipumenenue rimepruHa U STUIEHTJINKOIS

3.2  deHoO: CTPOCHUE MOJICKYIBI, (PU3HMUSCKUE U XUMUICCKUE CBOHCTBA. TOKCHYHOCTD
¢denona. [Ipumenenune genona

3.3  Aunpaeruasl U keToHbl. DopMalbIeTua, aneTadbIeru/l: CTpoeHue, pusnueckue u
XUMHYECKHE CBOWCTBA (PEAaKIMM OKHUCIIEHHUS W BOCCTAHOBJICHUS, KAaYECTBEHHBIC PEAKIUM),
MOJIy4YeHUE U IPUMEHEHUE

3.4  OnHOOCHOBHBIE MpeAeTbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHAs U YKCYyCHas
KHUCIIOTHI: CTPOCHUE, (PU3MUecKre U XUMUYECKIe CBOMCTBA (CBOMCTBa, OOIIME IS KJlacca KUCIOT,
peakius dTepuduKalmm), moaydeHre u npumeHerune. CTeapuHoBasi U OJ€MHOBAsE KUCIOTHI Kak
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NPEJCTaBUTENN BBICIINX KapOOHOBBIX KHCIOT. Mbljla KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX
MoroIIIee JeiicTBIe

3.5  Cnoxuble 3¢upbl KaKk MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['MIOPOIH3 CIIOKHBIX
a¢upos. Kupsl. 'naponus xxupos. [Ipumenenue xupoB. buonorndeckas posib KUPOB

3.6  YrieBoasl: cocTaB, Kilaccu(HUKAIUs yrJIeBOJAOB (MOHO-, AM- U TOJUCAXapPHUbI).
['moko3a — mpocTeimuit MOHOcaxapua: OCOOEHHOCTH CTPOCHHUS MOJEKYbl, (U3NYECKUuEe W
XUMHUYECKHe cBOWcTBa (B3ammojeiictBue ¢ ruapokcunom menu(ll), oxucnenne aMMuadHbIM
pactBopoM okcuja cepedpa(l), BoccranoBieHue, OpoKeHUE TIIOKO3bI), HAX0XKIEHHE B MPUPO/IE,
npUMeHeHue, ouosorudeckas poib. ®otocunres. Opykro3a kak u3omep roKo3bl. Kpaxman u
[EJUTI0N03a KaK MpUPOAHbIEe moiuMmepbl. CTpoeHue Kpaxmana U Lesuitono3bl. dusudeckue u
XUMHYECKHE CBOMCTBA KpaxMaia (THIpOIu3, KaYeCTBEHHAs PEaKIus C HOJOM)

4 A3oTcoepKale OpraHuyecKue CoeAMHEHUs

4.1 AMUHOKHCIIOTHI Kak aM(oTepHble OpraHudeckue coeauHeHus. dusnyeckune u
XUMUYECKHE CBOWCTBA AMHUHOKHUCIOT (Ha TpuMepe IHiHa). buosornueckoe 3HaYeHHE
aMUHOKHUCHOT. IlenTumnl

4.2  benku Kak TNpPUPOJHBIE BBICOKOMOJIEKYJSIpHbIE coeauHeHud. llepBuunas,
BTOPUYHAS W TPETHUYHAS CTPYKTypa OeNKOB. XUMHUECKHE CBOWCTBA OEIKOB: THUIPOJIU3,
JIeHaTypalusl, KaueCTBEHHBIE PEAKIIUU Ha OEJIKU

5 BbICOKOMONIEKYIISIPHBIE COEIMHEHUS

5.1  OcHOBHbIE TOHSATUS XHUMHUU BBICOKOMOJIEKYJISIDHBIX COEIMHEHUN: MOHOMED,
HOJIMMEp, CTPYKTYpHOE 3BEHO, CTENEHb IOIMMEpH3allMM, CPEAHss MOJIEKYJsIpHas Macca.
OcCHOBHBIE METOJBl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COECIMHEHUN — MOJIMMepu3auus u
HOJMKOH/ICHCAIUS

52 :‘)KCHepI/IMeHTaJ'IBHBIC MCTOJAbl HM3Y4YCHHUA BCHICCTB HU HUX npeBpameHHﬁ:
O3HAaKOMJICHHUEC C 06pa3uaMH MNPpUPOAHBIX W HCKYCCTBCHHBLIX BOJIOKOH, IIACTMACC, KAay4YyKOB.
HOJ'Iy‘IeHI/Ie CUHTCTUYCCKOI'O KaydyKa U pC3HHbI

11 KJIACC
Kon  TIpoBepsieMblii 2JIEMEHT COAEPIKaHMS
1 TeopeTnyeckre OCHOBBI XUMHUHU

1.1 XuMHu4ecKui sneMeHT. AToM. SAapo atoma, W30TOMBI. DJIEKTPOHHAsS 000JOYKa.
OHepreTUyecKre YpoBHH, MOAYPOBHH. ATOMHbIE OpOuTany, s-, p-, d-aaemenTsl. OcoOeHHOCTH
pacrpesiesieHus] EKTPOHOB MO OpOUTANIAM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHask KOH(PUTYpanys aTOMOB

1.2 Ilepuoanueckuii 3akoH u Ilepnonnueckas cucrema xuMudeckux anemeHTos JI.1.
MengeneeBa. CBsA3p nepuoAMYEcKOro 3akoHa M llepuoanueckoil cUCTEMbl XUMHUYECKUX
anemenToB /.M. MenzeneeBa ¢ COBpEMEHHOW TEOpPHEN CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CII0KHBIX BEIIECTB
0 TpyNIaM U neprojam. 3HaueHHe NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAyKU

1.3 CrpoeHnue BeniecTBa. XuMudeckas CBsA3b. BUJibl XuMHU4ecKoi CBS3M (KOBaJIEHTHAs!
HENoJIsipHasl U MOJIApHAasi, NOHHAs, MeTajindyeckas). VIoHbl: KaTHOHBI U aHMOHBI. MeXaHU3Mbl
o0pa3oBaHMsl KOBAJEHTHOM XUMHYECKOM CBsS3M (OOMEHHBIH M JIOHOPHO-AKLENTOPHBIM).
Bonopoanas cBs3b

1.4  BaneHTHOCTb. DIEKTPOOTpULIATEILHOCTh. CTETIeHb OKUCICHUS

1.5  BemecTtBa MOJEKYJIIPHOTO M HEMOJIEKYJISPHOIO CTPOEHUS. 3aKOH ITOCTOSHCTBA
COCTaBa BEIECTBA. TUIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIIA
KpucTaJmMueckon pemérku. [lonste o nucnepcHbIX cucremax. VICTUHHBIE M KOJIOMIHBIE
pacTBOpBl. MaccoBas [0 BEIIECTBA B PACTBOPE
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1.6  Knaccudukanus HeopraHMuecKux coeanHeHni. HoMeHKkIaTypa HeOpraHn4ecKux
BEILIECTB

1.7  Xwumuueckas peaknus. Kimaccudukanus XUMHUYECKUX PEaKIInidi B HEOPraHUIECKOM
Y OpPraHWYEeCKON XMMHUH. 3aKOH COXPaHEHHUSI MACChI BELIECTB, 3aKOH COXPAHEHUS U MPEBPALLECHUS
SHEPIUH MPU XUMUYECKUX PEAKLUAX

1.8  CkopocTb peakiuu, e€ 3aBUCUMOCTb OT pPa3UYHbIX (PaKTOPOB

1.9 OOpatumble peaknuu. XHUMHYECKoe paBHOBecHwe. DakTOphl, BIUAIOIIME Ha
cocTosiHME XuMHuueckoro pasHosecus. [Ipunnun Jle [llarense

1.10 Dnexrponutnyeckas aucconuarus. CuiabHbIE W cladbie AMeKTpoduThl. Cpena
BOJ/IHBIX PaCTBOPOB BEILIECTB: KHUCTasi, HEUTpalibHas, IiejaoyHas. Peakiiuun noHHOTo oOMeHa

1.11  OKuCIUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIITMH

2 Heoprannueckas xumust

2.1 Hemeramnebl. [lonoxxenue nemerayioB B Ilepuoandeckoil cucteMe XMMHYECKUX
anemenToB J.M. MeHneneeBa u 0cCOOEHHOCTH CTpoeHUs aToMOB. Du3nyeckue CBONCTBA
HEMETAIIOB. AJUTOTPOTIHSI HEMETAJIOB (Ha IpUMepe KUCIOpoia, cepsl, hocdopa u yriaepoaa)

2.2 XUMHYECKUE CBOMCTBA BaXXHEUIIUX HEMETALIOB (TajJOreHOB, CEpbl, a30Ta,
docdopa, yriaepona u KpeMHHUS) U UX COCIUHEHUH (OKCHUIOB, KHUCIOPOJCOISPKAIINX KHUCIIOT,
BOJIOPOJIHBIX coeMHEeHNH ). [[puMeHneHnre BaXKHEUIIINX HEMETAINIOB U UX COCIMHEHUN

2.3 Meramnsl. Ilonoxxenne wmeramuioB B Ilepuogudeckoil cucTeMe XHUMHUYECKHX
anemenTtoB JI.M. MenneneeBa. OcoOEHHOCTH CTpPOEHHUSI 3JIEKTPOHHBIX O00O0JIOYEK AaTOMOB
metayuioB. OOme ¢usndeckrne cBoiicTBa MeTamioB. CIUIaBbl METAIOB. DJIEKTPOXHUMHYECKHMA
A HAIIPSKEHUN METaJlIOB

24 XHUMHYECKHE CBOMCTBA BAKHEHIIINX METAUIOB (HATPUH, Kaaui, Kaablluid, MarHuH,
ATIOMUHHUM, [UHK, XpOM, Kele30, Meab) U uX coeauHeHud. OOmme crnocodbl MOTydeHUs
MeTaisioB. [Ipumenenne MeTamioB B ObITY U TEXHUKE

2.5  T'eHernueckas CBsSI3b HEOPTraHMYECKUX BEUIECTB, NMPUHAICKAMNX K Pa3IUYHBIM
KJlaccaM

3 XuUMUS U )KU3Hb

3.1 Ponp Xumuu B 00ECIICUCHHMH 5SKOJIOTHYECKOW, JHEPreTHYECKOW | TIHIICBOM
0e30MacHOCTH, PAa3BUTUU MeIUIMHBL. [lOHATHE O HaydHBIX METOJaxX MO3HAHHS BELIECTB U
XUMUYECKHUX Peaknui

3.2  IlpencraBnenuss 00 OOIIMX HAYYHBIX MPUHIUIAX MPOMBIIUIEHHOTO MOIyYeHUs
BOKHEUINUX BeIIeCcTB. YeIOBEeK B MHUpE BEHIECTB U MaTEPHANIOB: BaXKHEHIIUE CTPOUTEIIbHBIC
MaTepuaybl, KOHCTPYKIIMOHHBIE MaTepualbl, KPAaCcKH, CTEKJIO, KEepaMHKa, MaTepuaibl s
AJIIEKTPOHUKHU, HAHOMATEPUAJIbl, OPraHUUECKUE U MUHEPAIbHBIC YI00pEeHUS

33 Xumus ¥ 370pOBbE UENOBEKAa: IMpaBWJia UCIOJb30BAHUS JICKAPCTBEHHBIX
mpermapaToB, TpaBmia OE30MAaCHOTO HWCIIOJIb30BAHHUS MPEMAapaToB OBITOBOW XHMHH B
MMOBCEIHEBHOW KU3HU
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