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COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBBI OPraHUYeCKOH XUMHHI

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, Pa3BUTHUE U 3HAYCHUE B
MOJIY4YEeHHM HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUsT OpraHUYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE Mo0XkeHUsA. CTPYyKTypHbIE (DOPMYJIBI
OpraHMYecKuX BellecTB. [omosorus, u3oMepus. XHUMHYECKas CBS3b B
OpraHUYeCcKUX COCAMHEHUSX — OJIMHAPHBIE U KpaTHbIE CBSI3U.

[IpencraBienne o kiaccupukalud opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BAHUS
BaKHEUIINX MTPEACTABUTENIEH KIACCOB OPraHUYECKUX BEILIECTB.

OKCHEepUMEHTAJIbHBIE METOJAbl M3YyYEeHHUS BELIECTB M HMX NPEBPAICHUN:
O3HAaKOMJICHME C O0pa3laMy OpPraHUYecKHWX BEIIECTB M MaTephajllaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJEKYJ OpPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
ONMMCaHUE AEMOHCTPAIIMOHHBIX OIBITOB 0 MPEBPALICHUIO OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuu (1J1aBjieHne, 0OYyTIIMBaHUE U TOPEHHUE).

YriaeBogopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHUYECKUH psia. Meran U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuu 3amMenieHuss W TOPEHHMs), HAXO0XKIACHUE B NPUPOJE, IOIyYEHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuMyu TUOPUPOBAHMS, TaJOTCHUPOBAHMS, THUApPATALlUU, OKHCICHUS H
MIOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHE
XUMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUN psll. ALETUIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOECHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklM TUIPUPOBAHUS, TAIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, QU3NUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpoOBaHHUsS W HUTPOBAHUS), MOIYYEHUE U MPUMEHEHHE. Tomyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceolcmea  (peaxyuu

CAJIOCEHUPOBAHUA U HumpoeaHuﬂ), noaydyenue u npumeHeHue. TOKCHYHOCTH
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apeHOB. ['eHeTMdeckas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIMMU K
Pa3IUYHBIM KJIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 MU IIOIyTHBIE
He(pTanble ra3pl. HedTh u €€ mpoucxoxnenue. Crnocodbl nepepadoTku HedTH:
MEPEroHKa, KPEeKUHI (TePMHUYECKUHM, KaTaauTH4ecKui), mnuponu3. I[IpoaykTel
nepepaboTku He(TH, UX TPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITy. KameHHbIN
yroJib U MPOAYKTHI €r0 NepepadoOTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YUYEHHsI BEIIECTB M HMX IPEBPALLCHUI:
O3HaKOMJIEHHE C oOpa3uamMu IUIacTMAacCc, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOIEIMpPOBAHME  MOJIEKYJ]  YIJIEBOJOPONOB U
raJIOreHONPOU3BOAHBIX, MTPOBEICHUE NPAKTUYECKON pabOThl: MOJyUYEHHE ITUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnle 3agaun.

Boruncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa UCXOHOIO BEIECTBA WJIM MPOJIYKTAa PEAKIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

Kucaopoaconepskamue opranndecKue coeJMHEHHUA

[IpenenbHble OQHOATOMHBIE CIOHUPTBI. METaHON MW D3TAHON: CTPOEHHUE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (PEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBoJAOpoJaMHu, TOpPEHHE), NpUMEHEHHE. BoaopoaHble CBI3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. JlefiCTBHE METAaHOJIa M 3TAHOJIA HA OPTaHU3M YEJI0OBEKA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJAb W TJHULEPUH: CTPOEHHUE,
¢usznueckre W XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICJIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlus Ha MHOTOAaTOMHbIE cnupThl). [lelicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U 3TUICHTITUKOJIA.

®deHo: CTPOCHHE MOJEKYJIbl, (U3MYECKHE W XUMHUUYECKHE CBOMCTBA.
Tokcuunocts penomna. [Ipumenenue denona.

Anpneruasl U kemowvl. DopManplaerui, aueTalbIACTUA: CTPOECHHUE,
¢usnyeckne U XMMHYECKHE CBOWCTBA (pEaKkLUWU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JTYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NYECKHE U XMMUYECKHE CBOWCTBa (CBOWCTBA,
o0miue IS Kiacca KUCIOT, peakius dTepupUKaluu), MOJIydeHne U MPUMEHEHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK MPEICTABUTEIN BBICIINX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHble 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘waponus
coxHbIX 3¢upoB. XKupsl. 'unponus xupos. [Ipumenenne xupoB. buonornyeckas
POJIb JKUPOB.



VYrneBogpl: cocTaB, KiaccupuUKauMs ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTelinii MOHOCaXapu: OCOOEHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3UYECKME W XUMUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C
ruapokcugom menu(ll), oxucinenne ammuadHbiM pacTBOopoM okcuaa cepebpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPUPOJIE, MPUMEHEHUE,
ouonorunyeckas posib. @orocunres. pykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman n nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmana U
Henoyio3bl.  Pu3nueckue M XMMUYECKHE CBOMCTBAa KpaxMmana (THApOJIN3,
KayeCTBEHHAs PEaKlMsl C HOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
npoBeJieHre, HaOJI0JIEHHEe W OINHCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYe€CTBEHHbIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuaoM Menu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJEHCTBUE TJIMLIEPUHA C
ruapokcuom menu(Il)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeOpa(l) u runpoxcuaom wmenu(Il), B3ammopeiicTBHe Kpaxmajia C HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrlie 3agaun.

Boruncienuss 1o ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WIM NPOAYKTa PEaKklIMH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEIECTB WIN NIPOAYKTOB PEAKIIH).

A3zoTcoznepxkalniye OpraHuuecKue COeINHEHNU.

AMUHOKHCIIOTBI Kak amM(pOTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHYECKUE CBOMCTBA AMMHOKHMCIIOT (Ha IpUMEpe TiuLuHA). bronorumdeckoe
3HaYEHUE aMUHOKUCIOT. [lenTuebl.

benkn Kkak NpUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. IlepBuuHas,
BTOPUYHAs M TPETUYHAs CTPyKTypa OenkoB. XHMHUYECKHE CBONCTBA OEJIKOB:
TUJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PeaKuy Ha OeNKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U ONKCAaHUE IEMOHCTPAIIMOHHBIX OIBITOB: JA€HATypalus OEIKOB MpU
HarpeBaHUM, LIBETHbIE pEeaKLUu OEIKOB.

BbICcOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
ITOJIMMEPHU3ALMS U ITOJIMKOHCHCALINS.

OKCHEpPUMEHTAJIBHBIE METOAbl HM3YyYEHHs BEIIECTB M HMX IPEBPALLECHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXnpeaMETHBIX CBI3€M PU U3YYECHUHU OPTaHUYECKON XMUMUU B
10 xyacce OCYHIECTBISIETCS 4YE€pe3 HCIOJBb30BAaHHE KaK OOIIMX E€CTECTBEHHO-
HAayYHBIX ITOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI' O 1{UKIIA.

OO01Me ecTecCTBEHHO-HAYYHBIE MMOHATHUS: SIBIEHUE, HAYUHBINH (DaKT, rUnoTe3a,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiacCU(UKaLUsi, NEPUOANYHOCTD, HAOJIIOIEHUE,
U3MEpEHUE, DKCIIEPUMEHT, MOJEIINPOBAHUE.

®usuka: Marepus, DSHEprus, Macca, aroM, DJIEKTPOH, MOJEKYIa,
DHEPreTUUECKUN YPOBEHb, BEIECTBO, TEJIO, O0BEM, arperaTHoe COCTOSIHHE
BELIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opraHusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YTriIeBOAbI, >KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOIIIMBO,
peCcypehl.

TexHonorus:: nUUEBblE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBbIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
VUCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMudeckud anemMeHT. ATtoMm. Aapo aroma, HW30TOMNBL. JNEKTPOHHAs
000yI0UYKa. DHEPreTuYecKue ypoBHU, TOJYPOBHU. ATOMHBIE OopOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelieNIiCHUs] 3JIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOHPUTYpAIUsi aTOMOB.

[Iepuonnueckuit 3akoH u Ilepronnueckas cucreMa XUMHUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3aKoHa U lleprmoanueckoil cUCTEMBI
xuMu4deckux 3nemMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUSI CBOMCTB XHWMHYECKHUX DSJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX U CIOXKHBIX BEHIECTB MO TPyNIaM U TEPUOJAM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KoBaJIEeHTHAsl HEMOJISIpHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHU3Mbl
oOpa3oBaHHsA KOBAJIEHTHOM XUMHUYECKOW CBsI3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbeiil). BopopoaHnass cBs3b. BaneHTHOCTh. DIEKTPOOTPUIIATETHHOCTD.
Crenenb okucieHus. MIoHbl: KATUOHBI U AHUOHBL.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIMbl KPUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[TondaTue o nucnepcHbix cucremax. VICTUHHBIE W KOJUIOMIHBIE PAaCTBOPBI.
MaccoBast 10Jisl BEILIECTBA B pACTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BellecTB. ['eHeTndeckass CBA3b HEOPraHMYECKUX BEILIECTB,
MPUHAJICKAIIUX K Pa3JIUYHBIM KJ1accaM.

Xumunueckas  peakuus. Kimaccupukanuss  XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPaHEHUS U NPEBPALCHUS SHEPTUU NTPU XUMUUYECKUX PEAKLIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbie
peakuur. XHUMHYECKOe paBHOBecue. DaKTOPHI, BIMUSAIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponuTnyeckas auccornyanus. CHIbHBIC U ciabbie 35ekTposuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpaIbHas, IIEJI0UHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanusa Taomui «llepuonuueckas cucremMa XuMU4deckux anemeHToB J[. WM.
MeHnneneeBay, M3ydeHHE MoOJieNied KPUCTAJUTMYECKUX PEMIETOK, HAOIIoJACHUE U
OMHCaHNe JEMOHCTPAIIMOHHBIX M JJA0OPATOPHBIX OMBITOB (Pa3I0KeHHUE MEPOKCHIA
BOJIOPOJia B MPUCYTCTBUM KaTalll3aToOpa, ONPEACICHUE CPEbl pACTBOPOB BEIIESCTB
C TIOMOIIBIO YHUBEPCAIBHOIO WHAUKATOpPA, pEakIHd HOHHOrO OOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbIX (aKTOPOB HA CKOPOCTh
XUMHUYECKOU PEaKIAN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHUX peEakiuii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM IOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannueckasi XuMus

Hemeramnel. Ilomoxenue HemetraiuioB B Ilepuoamyeckor  cucteme
xumudeckux asnemeHToB JI. M. MenneneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nuYecKue CBOMCTBA HEMETAIIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuMepe
KHCJIOpoJ1a, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA BaKHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpPhl, a30Ta,
dochopa, yrmepomsa M KpEeMHHSI) W HMX  COCAMHCHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U UX COCTMHEHHUI.



Meramisl. Ilonoxxenue meramnosB B [lepuoguyeckonl cucreMe XUMHYECKUX
sanemeHtoB . . MenaeneeBa. OcOOEHHOCTU CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTauioB. O0mue ¢uznyeckue cpoiicTBa MetayioB. CIulaBbl METAILIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUN, Kalul, KaJIbIIH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHUH.

OO6mue cnocoObl Moay4yeHus: MeTauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

ODKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPaIICHUIL:
U3y4YeHUEe KOJIJIEKIMU «MeTaubl U CIUIaBbl», OOpa3llOB HEMETAIJIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/1a4, HAOJNIOJIeHWEe M OIMUCAaHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoUuel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METAaJIIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemecTBa WM 00BbEMA Ta30B IO W3BECTHOMY KOJIIMYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€Tel Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XUMHUS U )KM3Hb

Ponp xuMum B oOecriedyeHUH JKOJIOTHYECKOM, YHEPreTUYECKON U THILECBOM
0€301acCHOCTH, Pa3BUTUU MeAUIMHBI. [loHATHE O HAay4YHBIX METOJaX MO3HAHMUSI
BEIIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBmennss 00 OOMMX HAYYHBIX NPHHIUIAX  TPOMBIIIJICHHOTO
MOJIYYEHHS BAXKHEUIIINX BEIIECTB.

YemoBek B MHpPE BEIIECTB M MATEPUAIOB: BAXHECHUIINE CTPOUTEIIbHBIE
MaTepualibl, KOHCTPYKIHMOHHBIC MaTepUalibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepuaibl JJIs 3JCKTPOHUKH, HAaHOMAaTEpHUaslbl, OPraHUYECKUE W MUHEPAJIbHbIC
ya00peHus.

XuUMHSI ¥ 3J0pOBbE 4YEJIOBEKA: IIPaBUJIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuja 0€30MACHOTO HCIOJb30BAHUA IPENApaToB OBITOBOM XUMUHU
B OBCEHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzammst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOOmed u
HEOpraHW4YeCcKor XxuMuu B 11 Kitacce oCymecTBIAETCS Yepe3 UCIOJIb30BaHUE KaK
OOIMX ECTCCTBCHHO-HAYYHBIX TIOHATHH, TaK W TIOHATHHA, SIBJISIOIIAXCS
CUCTEMHBIMH JIJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTEeCTBEHHO-HAYUYHBIC TIOHATHS: HAay4YHBIA (DakT, THIoTe3a, 3aKoH,
TEOpHs, aHaJIM3, CHUHTE3, KiaccuduKaius, IEepUOJIUIYHOCTh, HaOIIOJACHUE,
AKCIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, SIBJICHUE.



dusnka: MaTepus, SHEPTHS, Macca, aTOM, JIECKTPOH, MMPOTOH, HEUTPOH, MOH,
M30TOII, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOE COCTOSHHUE BENIECTBA, (PM3MYCCKUE BETUYMHBI M SAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

buonorusi: knetka, opraHu3M, DSKocucTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIE, TOILIUBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTEPHUAJIOB, CEIbCKOXO3SIMCTBEHHOE IPOW3BOJCTBO, ITHINEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHX IMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepHaJIoOB,
AJICKTPOHHAS MPOMBIIIICHHOCTD, HAHOTCXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMUN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM M TpPEeAMETHBIM). HaydyHo-MeTonuueckol OCHOBOWM  JJis
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-JEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-JIESATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MpeaMeTa «XUMHS» Ha YPOBHE CPEIHETO
oO1rero 00pa3oBaHusl BbIJIEIEHBI CAEAYIONINE COCTABISIOUIUE:

OCO3HAHUE OOYYAIOIIUMUCSI POCCUMCKONW TpaKIaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPEICNICHHUIO;

HaJIU4Yre MOTHBAIMK K 00YUYEHUIO;

I[EJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOEKICHUM JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX IEHHOCTEH M UICTOPUUCCKUX TPAJAUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CIHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JESTEBbHOCTH [IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, TMPUCYIIUMH IEI0CTHON
CUCTEME XHUMHUUYECKOT0 00pa3oBaHUs;

HAJIM4YME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
IIEJI U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUS» JOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLUOKYIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJjaMUd POCCHUHCKOTO TPaXKJTAHCKOTO OOIIEeCTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IpOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUSA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00ydJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHUMUS» OTpaxKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
OoOy4JarommXcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskaIaHCKOro0 BOCIIUTAHMSA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEN,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLUMAJIbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUM B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIbHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX U MO3HABATENbHBIX 3aJ1ay, BHITIOJTHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U NPUHUMATh MOTHBBI, HAMEpPEHUs, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJO0B YU€OHOU JIEITEILHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBOXXEHUSI K TMPOIEecCY TBOpPUECTBA B OOJACTH TEOPUM U TMPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOICHUHM, KPOMOTJIMBBIX  OKCIMEPUMEHTAIBHBIX  TOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca U II03HABATEJIbHBIX MOTHBOB B IOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPEIOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBE/ICHNUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC ¢ XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHME NOCIEICTBUM 3THUX
MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOmoieHnss TpaBwiI 0e30MacHoro oOpalieHusi C BEMIeCTBAaMU B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTU MPaBUJI HWHIUBUAYAJBbHOIO M  KOJUIEKTUBHOTO
0€30macHOTr0 MOBE/ICHUS B CUTYAIUSAX, YTPOXKAIOIIUX 30POBBIO U KU3HH JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOneHus
aJIKOTOJIsl, HAPKOTUKOB, KYpEeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOUM, TBOPYECKOM H JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE B PEUICHUHM MPAKTUUYECKUX 3a7a4
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);
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HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYY, JIOJSM TPyAa U pe3yJibTaTaM TPYAOBOM JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIBHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymed mnpodeccuun M peaau3anui COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTeN 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00PA3HOr0 OTHONIEHUS K MPHUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHON CPEJIbI;

OCO3HAHUS HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTIDKCHUM XUMHHM IS
pEeIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYECKUE
MOCJICICTBUS TIPEANTPUHUMAEMBIX JEHCTBUN U MPEOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILICHUS, YKOJIOTHIECKON KYIbTYPHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBIICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM WU COLMAJIBHON
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO NPOTHUBOCTOSITH HJIEOJOTUU
xemooouu;

7) 1EeHHOCTH HAYYHOI'0 NTO3HAHMUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAHHS CHeNM(UKH XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBaHUHN PAIMOHAIIBHOIO HAYYHOTO MBIIUICHUS, CO3JaHUU LETOCTHOTO
MpeACTaBICHUS 00 OKPYKAIOUIEM MUPE KaK O €IUHCTBE MPUPOJbI U YEIOBEKA, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH U pelIeHUU TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUU I  COBPEMEHHOM
UMBWIN3aLMK: B €& TyMaHUCTUYECKOW HAMpaBIICHHOCTH W BaXHOM pOJU B
CO37aHUHM HOBOHW 0a3bl MaTepPUATBHOU KYJIBTYPHI, PEIICHUH TI00aThHBIX TMPoOIeM
YCTOMYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, NMUIIEBON U
AKOJIOTUYECKO 0€30MacHOCTH, B PAa3BUTHM MEIUIIMHBI, 00ECIICYEHUU YCIOBUUN
VCHENIHOTO TPy/Aa H OSKOJOTUYECKA KOMQPOPTHOM JKHU3HU KaXIOTO UJICHA
00I111eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUs CYUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh
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MOJIy4aeMble 3HAHMS IJI aHAIM3a U OOBSCHEHUS SABJICHUN OKPY’KAIOIIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJYyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEBbHO HCIOJb30BATh XWMHYECKHE 3HAHMS IS
pelieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKON AESTEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN 1O XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCuoHATIbHOM
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yabTaThl OCBOCHUS Y4eOHOro mpeamera «XuMUs» Ha
YPOBHE CpeHEro o011ero o0pa3oBaHus BKIOYAIOT:

3HAYUMBbIE U151 bopmupoBaHUs MUPOBO33PECHUS oOyyJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIIpEeIMETHbIE) OOIIEHAYyUYHbIE MOHITHS, OTpakarollue
[IEJIOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUU(PUKY METOJOB TO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUsl, SIBJIICHHE,
npolecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEI0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JIPYTHeE);

yYHUBEpPCAJIbHbIE Y4eOHbIC JCHCTBUA (IMO3HABaTENbHbIC, KOMMYHUKATHUBHEIE,

PETYJISATUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKIIMOHATBHOU
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCsl;
CITOCOOHOCTH 00ydJaromuxcs WCIIO0/Ih30BaTh OCBOCHHBIE

MEKIMCIMIUIMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEpCAJIbHBIC YUeOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yIbTaThl OTPAXarT OBJIAJECHUE YHUBEPCAIbHBIMU
y4EOHBIMM  TIO3HABAaTCIbHBIMH, KOMMYHUKATUBHBIMM W  PEryJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU No3HaBaTeJbHBIMH
JeHUCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYJMPOBATh W aKTyaJHW3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpENENIATh LEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;
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WCMOJIb30BaTh MPU OCBOCHUW 3HAHUN MNPUEMBI JJOTUMYECKOTO MBIIUIEHUS —
BBIJICNIATh XAPAKTEPHBIE MPHU3HAKHU TMOHATUM M YCTAHABIMBATH MX B3aHMMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTAEIbHBIX (PaKTOB U
SIBJICHUI;

BLIOMpATh OCHOBAaHMS U KPUTEPUU [JIs1 KIacCU(PUKAIMKM BEIIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKHE PACCYXJeHUs (MHAYKTHUBHBIC, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBISABIISITh 3aKOHOMEPHOCTH W TMPOTHUBOPEUHS B paccMaTpPUBAEMBIX
SBJICHUSAX, (DOPMYIHUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTHh B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUM CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIENIU, MPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUecKas ¢opMmysa, ypaBHEHHE XUMHYECKOMN
peakiuu — TPU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M TMPAKTHYCCKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MIPECTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3y4Ya€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUSI:

BJIAJETh OCHOBAaMH METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaKiuu;

dbopMynHpoBaTh LIETU U 33/1a4U UCCIIEIOBAHUA, UCTIOIh30BaTh MMOCTABICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KadyeCTBE WHCTPYMEHTa
MO3HAHUSI U OCHOBBI JJisi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHUPOBAHWS M TMPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOMIOAATh 32 XOJIOM
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (OPMYIUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEIIHBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIICIOBAHMSI,
COCTaBJISITh 0OOCHOBAaHHBIN OTYET O MPOJACIAHHON padoTe;

npuoOpeTaTh ONBIT YYCHUYECKOW HCCIIENOBATEIbCKOM W MPOECKTHOM
JESTENBHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITENIbHOMY
[IOMCKY METOJOB pELICHUS NPAKTUYECKUX 3a7ad, I[PUMEHCHUIO Pa3JIMYHBIX
METOJI0B O3HAHUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HWCTOYHHKAX WHPOpManuu (HAydHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUUYECKOTO COJIEpKAHUS, CIPABOYHBIE MOCOOUS,
pecypcel MHTepHETa), aHATM3UpOBaTh WH(OPMAIUIO PA3IUYHBIX BHIOB U (OpM
MPEICTABIEHNUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTD 151
HENPOTUBOPEUNBOCTb;
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dbopMynUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI IPU MOUCKE U
orbope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOIB30BaHUA HH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMaNbHYIO  (GOpMY  MPEICTABICHUS
uHpopmaiuu (cxemMsbl, rpaduKu, TUarpaMmbl, TAOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KayecTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMaMe: TPUMEHITh MEXNpeaMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIIATYPY;

UCIIOJIB30BaTh W MPEoOpa3oBhIBATh 3HAKOBO-CUMBOJHWYECKHE CpEJCTBA
HaTJISITHOCTH.

OBJaseHne yHUBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JeHCTBUSIMH:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TeMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HJACH, (OPMYIUPOBATH CBOU  MPEIJIOKEHHS
OTHOCHUTEJIBHO BBITIOJTHCHMS TIPEVIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIlMEeH pe3yJbTaTOB IM03HABATEIbHOW JESATEIHLHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO HJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTAa, MPAKTUYECKON pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BELIECTB, peaM3alluu y4eOHOTO MpoeKkTa U (GOPMYIUPOBATH BHIBOJIbI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUN MYTEM COTJIACOBAHUS IMO3MIMI B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBi1ajieHUe YHUBEPCATBHBIMH PEryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO I103HABATEIIbHYIO
JeSTENbHOCTh, OMpenessis €€ Iead W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJlaraéMblii  allTOPUTM JEUCTBUH TNpH
BBITIOJTHEHUW Y4YEeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BHIOMpaTh Haunbosee
b exTUBHBIN CcrMmoco0 WX pemeHus ¢ y4€TOM TOJYYCHHS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KIJACC

[IpeameTHble pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTpAXKAlOT:
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c(hOpMUPOBAHHOCTb  NPEACTABICHUM O XUMHUYECKOM  COCTaBISIOLIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHPA, POJIM XUMHM B TO3HAHUMU SBIICHUU
npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEUICHUS MPAKTUYECKUX 3a7a
U DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOMN
cpexne;

BIIQJICHUE  CUCTEMOM  XMMHUUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUH DJIEMEHT, arToM, JJEKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJia, BaJIEHTHOCTb, 3JIEKTPOOTPULIIATEIHHOCTD, XUMUYECKast
CBSI3b, CTPYKTypHasi Gopmyina (pa3BépHyTass U COKpall€HHAs), MOJb, MOJISpHas
Macca, MOJSPHBIM 00BEM, YIJIEpOAHBIM CKelleT, (yHKIMOHAIbHAS TpYyINa,
paauKain, U30MEpUsi, U30MEPbI, TOMOJOTHYECKUN PsiJl, TOMOJIOTH, YTI€BOIOPOIbI,
KHCJIOPOJIT M a30TCOAEPIKAIINE COEOUHEHHS, MOHOMED, IOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TCOPUU U 3aKOHBI (TCOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3ak0OH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JIe)KalllMe B OCHOBE TOHUMAHUS MNPUYMHHOCTH M CHUCTEMHOCTH XUMHYECKUX
SBJICHUH, (DAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0e30MacHOM HCIIOJIb30BAaHWM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM JEATEIbHOCTU YEIIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISTH XapaKTEPHBIC TMPU3HAKUA TOHSITHH,
YCTAaHABJIMBATh UX B3aMMOCBS3b, UCIIOJIB30BAaTh COOTBETCTBYIOIIUE MNOHATUS IIPU
OIMCAaHUU COCTaBa, CTPOCHUS U NIPEBPALLECHUN OPraHUYECKUX COCTUHEHN;

c(hOpPMHPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBJIECHUS MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpALIEHHOM)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHWMHUYECKHX PEaKIHid,
U3TrOTaBJIMBATE MOJEIM MOJIEKYJ] OPraHMYECKUX BEIIECTB ISl WUIFOCTPALUM UX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOT'O CTPOECHHUS;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHABIWBATh MPUHAJIC)KHOCTh H3YYCHHBIX
OpPraHMYEeCKUX BEIIECTB II0 HMX COCTaBY M CTPOCHHUIO K ONPEACIEHHOMY
KJIAcCy/Tpynne COoeAuHEHUN (yrieBOAOPOAbI, KHCIOPOI U a30TCOAEpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUHEHHUs), J1aBaTh UM Ha3BaHHUS IIO
cucremarnueckoi HomeHknatype (IUPAC), a Takxe NpUBOIUTH TPUBUAIBHbBIC
Ha3BaHUsI OTHEJIbHBIX OPraHMYECKUX BELIECTB (ITHIICH, MPOIWIEH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHMIEPUH, (EeHON, (opManbIerus, ameTaabIeTu/l, MypaBbUHAS
KHUCJIOTa, YKCYCHAsl KACIJIOTA, OJICMHOBAs KMCJI0Ta, CTEAPUHOBAs KUCJIOTA, TJIFOKO34,
bpyKTO3a, Kpaxmal, MeJIrI03a, TIUIHH);

c(hOpMUPOBAHHOCTh YMEHHSI OMNPEACNSITh BUIbl XUMHUYECKOW CBSI3M B
OpraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHHIE);
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c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHMS; 3aKOH COXPAaHEHHS MAacChl BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMHM  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nYecKkue M XMMHYECKHME CBOWMCTBA TUIMYHBIX NPEACTaBUTENEH pazIUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, NPOINWJIEH, aleTHJIEH,
Oyranuen-1,3, metmnOyraauen-1,3, GeH30J, METAaHOJ], JTAaHOJ, STUJICHIJIUKOJb,
[JIMIEpUH, (EHOJ, aleTalbJIeTHl, MypaBbHUHAsI M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, IeJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSMHU COOTBETCTBYIOIIMX XUMHYECKHX PEAKIUMN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT,;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Chlpbsi  (He(QTb, NUPHUPOAHBIA Ta3, Yroyib), CMHOCOOBI HX MepepaboTKU W
PaKTUUECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHUM TMPOBOJAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakIMu 10 W3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKIIUH );

chOpMUPOBAHHOCTh YMEHHMH BIQJCTh CUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX Hay4YHOTO MO3HAHMS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUYECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HaOJII0JIeHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJICITMPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS IS TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C BEIIECTBAMHM M HX
IPUMEHEHHUEM;

c(hOpMHPOBAHHOCTh YMEHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OoCyJIol W Ja00opaTOpHBIM OOOPY/IOBaHMEM, a TaKKe IpaBujia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C WMHCTPYKIUSIMHU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBIMOJHATh XUMUYECKHM
AKCHEPUMEHT (IIPEBpAICHUs OPTAHUYECKUX BEIIECTB IPU HAIrPEBAHUU, ITOJTYyUYCHHE
ATUJIEHA W W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHMYECKUX
BEIIECTB, JCHATypalusi OENKOB IMPU HArpeBaHWHU, I[BETHBIC PEAKIMU OEIKOB) B
COOTBETCTBHHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISTH PE3yIbTAThI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakiuii u (OopMyJIHPOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyl W3 Pa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOM
uHopmanuu, IHTEpHET U Apyrux);
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chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBUja  AKOJOTHYECKHU
L[EJeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYHOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXKaIOIEeW MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS Ha KUBbIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokaszarens [IJIK, moscHsaTh Ha mpuMepax crocoObI
YMEHBIICHUS] M MNPEJOTBPALEHUS WX BPEIHOIO BO3JICUCTBHUS HAa OPraHu3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370POBbS: YMEHHE
OPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBICHUM;

JUISL  CAENbIX U CIa0OBUIAIMX OOYyYalolUUMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaitns nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3ynabTaThl OCBOSHMsI Kypca «OOmias W HeOpraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHM: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, POJIM XUMHU B TIO3HAHUHU SIBIICHUU
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W  KYJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUS MPAKTUYECKUX 3a1a9
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U NPUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XHMHUYECKUX  3HAHHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIue TMOHATUS (XMMUYECKHIM 3JE€MEHT, aToM, HM30ToIm, S-, p-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCIICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAUIMUECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMWA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAsT JTUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW PpEakKIMyd, XMMHUYECKOE paBHOBECHE); TEOPUU M 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON auccorumanuu, nepuoandeckuil 3akon . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHUS, JICKAIIUE B OCHOBE MOHWMAHMS MPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTMYSCKUE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCMOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JCATCIBHOCTH YEIOBEKA;
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c(hOpMUPOBAHHOCTh YMEHUM BBISIBISTH XapaKTEPHbIE MPU3HAKU TOHSATHM,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIUE MOHATUSA INPHU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUN;

c(OpMHUPOBAHHOCTh YMEHHUW HCIOJIB30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMHUUYECKUX  pPEaKIUH,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETalEHask U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHE);

c(OpMHUPOBAHHOCTh YMEHUHN ONpPEAEATh BaJEHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHHUSAX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJICHTHAsl, MOHHAs, METAJNIMYECKasi, BOJOPOIHASI) B COCUHEHUSX, THI
KPUCTAINTMYECKON PEETK KOHKPETHOIO BelllecTBa (aTOMHasi, MOJEKYJspHas,
MOHHAs, METAJUIMYECKAsI), XapaKTep CPeabl B BOJHBIX paCTBOPAaX HEOPraHMYECKUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYEeCKUX BEIIECTB IO HMX COCTaBy K OMNpeaeiIHHOMY Kiaccy/rpymre
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAIBl U HEMETAJUJIbl, OKCHJIbI, OCHOBAHHUS,
KHACTIOTHI, aM(OTEPHBIE THUJIPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUU PACKPBIBATH CMBICI MEPUOAMYECKOro 3akoHa [l.
W. MeHnneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpPMHPOBAHHOCTh YMEHHMI XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHE
aTOMOB XHMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTteMbl
xumudeckux snemeHtoB JI. M. MenneneeBa, McmoJib3ysl MOHATUS «S-, p-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHMY, OOBACHSATH
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB M UX COCIUHEHUU
0 mepuojiam U rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3s1eMeHTOB 1. M.
Menpaeneena;

chOpMHPOBAHHOCTh  YMEHUW  XapaKTepu30BaTh (OMUCHIBATH)  0OIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX  BEUIECTB  PAa3JIMYHBIX  KIJIACCOB,
MIOATBEPKAATh CYLICCTBOBAHUE T€HETHMYECKOM CBA3UM MEXAY HEOPraHWYECKUMU
BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCUPHUIIMPOBATH XUMHUYECKHE PEAKIMH TIO0
pa3IUYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArupyrollUX BELIECTB, TEIJIOBOMY
3 deKTy peakiuu, U3MEHEHUIO CTETEHEW OKHCIECHHUS 3JEMEHTOB, 0OpaTUMOCTH
peaKinuy, y4acTHIO KaTaInu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUW COCTABIIATH YPABHEHUS PEAKIUN Pa3IMYHBIX
THUIIOB, TOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS PEAKIIU HOHHOTO OOMEHa, YUUThIBas
YCJIOBHS, TPU KOTOPBIX 3TU PEAKLIUH UAYT 10 KOHLA;
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chOpPMHPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWMYECKHX BEIIECTB, pACIO3HABATH
OTIBITHBIM ITYTEM WOHBI, TPUCYTCTBYIONIHNE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIIECTB;

c(OpPMHPOBAHHOCTh YMEHHH PaCKpPhIBaTh CYINIHOCTh  OKHCIIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN MMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
3TUX PEAKUN;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEeaKIUK OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO PaBHOBECHSI
B 3aBUCUMOCTH OT BHEIIHETO Bo3/eiicTBus (nmpuniui Jle [llaTense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TIPOIECCHI,
JeKAIUe B OCHOBE MPOMBIIIJICHHOTO IMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(POPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MPOOJIeMax XUMHIECKOTO TIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOAWTH BBIUHUCICHUS C HCIIOIb30BAaHUEM
TIOHSITHSI «MaccoBasi JIOJI BEIIECTBA B pacTBOPE», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MACCE MM O0OBEMY OJHOTO U3 YYACTBYIOIIHUX B PEAKIIHH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, PEBPAIICHUS U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
MOCYJIOH W Ja00paTOpHBIM O00OpYyJOBaHHEM, a TaK)Ke IMpaBWiia OOpalieHUs ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB;

c(OpPMHPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMOJIHATh XUMUYECKHMA
HKCIIEPUMEHT (Pa3oKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE CpPEebl PAacCTBOPOB BEIIECTB C TIOMOIIBIO  YHUBEPCAIHHOTO
WHUKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIInH,
peakuu MOHHOTO OOMEHa, Ka4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, Ha KAaTUOH aMMOHHUS, PEIICHUE HKCIEPUMEHTATBHBIX 3a/1ad 0
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIIeHUH C BEIIECTBAaMHU M JaOOPaTOPHBIM 00OPYIOBAHUEM,
MPEACTABIATh PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIONIUX pEaKInid U (POPMYJIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3HPOBATH XUMHUYECKYIO
uHOpMAINIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaIM, IHTepHET U ApyTHX);
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chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBUja  AKOJOTHYECKHU
1enecooOpa3Horo TMOBEJAEHUsT B OBITY W TPYJAOBOM JEATEIBLHOCTH B IEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXKaIOIEeW MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3JCHCTBHS Ha KMBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl yMEHBIIECHUS H
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTaHU3M YEJIOBEKA;

JUIs 00YYaroIMXCsl ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHUE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUM;

JUISL  CIEeNbIX U CIa0OBUIALIIMX OOYyYaroUIuXcs: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadeHui JI. Bpains nis 3anucu XUMHUYECKHUX

dbopmyi.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aeoB H TeM nmudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Pa3nes 1. Teoperudyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
Li oot oo conc A ; LIOC Mos ukora
' P P g ' https://lesson.edu.ru/04/10
M. bytnepoBa
Hroro no pazneny 3
Pasznes 2. YriieBoaopoanbl
2.1 IIpene e €BOJI0PO alka 2 HOC Most wkona
. JILHBIE YIJIEB bl — aJIKaHbI
pex T AOPOs https://lesson.edu.ru/04/10
29 HenpenenbHbie yriaeBoIOPOIbI: aJKEHBI, 6 1 HOC Mos mkoma
) aJIKaJINCHBI, aJIKUHBI https://lesson.edu.ru/04/10
HOC Mos mxkomna
2.3 A 2
POMATHHECKHE YIIICBOMOPOIEI https://lesson.edu.ru/04/10
54 [IpupoaHbIle HCTOYHUKH YTIEBOJAOPOIOB U 3 | HOC Mos mkona
' UX mepepadboTKa https://lesson.edu.ru/04/10
Wroro no pazgeny 13
Pazpnen 3. Kuciiopoacoaep:xamnue opranueckue CoeIUHEHUs
HOC Mos mkona
1 . D
3 Crpret. Geron 3 https://lesson.edu.ru/04/10
3.2 Anbnerunbl. KapOoHOBBIE KUCIIOTHI. 7 1 HOC Mos mxkomna
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Crnoxusle 3¢upsl

https://lesson.edu.ru/04/10

HOC Mos mkona

3.3 vy 3
HICBOAH! https://lesson.edu.ru/04/10
Hroro no pazgeny 13
Pasnen 4. A3oTcoaep:kamme opranudeckue coeJMHeHUs1
HOC Mos mkona
4.1 AM LA .b 3
HHPL AMHHORHCTIOTEL B https://lesson.edu.ru/04/10
Hroro no pazgeny 3
Pa3znea S. BoicokomMoJiekyJIsipHbIe COeUHEHUS
HOC Mos mkona
5.1 I1 .K .B 2
HACTMACCHL. DAYyl DONoKHa https://lesson.edu.ru/04/10
Hroro no pazneny 2
OBLLEE KOJIMYECTBO YACOB 10 ITIPOTPAMME 34 LOC Most urxora

https://lesson.edu.ru/04/10
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11 KVIACC

KosauuecTBo 4acoB DJIeKTPOHHbIE
HanmeHnoBaHnue pa3aesioB U TeM uudpoBbIe
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH [HOC Mos mikona
1.1 u [lepuoanueckas cucteMa XMUMHUYECKUX 3 https://lesson.edu.ru/04/11
anemenToB JI. 1. Menaeneera
12 Crpoenue BemiectBa. MHOTOOOpasme 4 HOC Mos mkosra
' BEIIIECTB https://lesson.edu.ru/04/11
HOC Mos mkona
1.3 X 6 1 1
VIMPHCCICHE pealititit https://lesson.edu.ru/04/11
Hroro no pazneny 13
Pa3znen 2. Heoprannueckasi Xumusi
HOC Mos mxkomna
2.1 M 6 1
CTALIH https://lesson.edu.ru/04/11
HOC Mos mxkomna
2.2 H 1 1
eMeTaLIE ? https://lesson.edu.ru/04/11
)3 CBs13b HEOPraHMYECKUX U OPTaHUYECKHIX ) HOC Mos mkosa
' BEILECTB https://lesson.edu.ru/04/11
Hroro no pazneny 17
Paznen 3. Xumusi v :KU3Hb
M
3.1 XuUMHUS U )KU3Hb 4 HOC Most urkoxa

https://lesson.edu.ru/04/11
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC

Ne ypoka | Tema ypoka KosmyecTBo yacos
[Ipenmer oprannueckoil XuMuu, €€ BO3HUKHOBEHUE, Pa3BUTHE U 3HAYECHUE 1
Teopust ctpoeHust opranudeckux coenqunenuit A. M. bytnepoBa, e€ OCHOBHBIE TTOJIOKEHUS 1

3 [IpencraBnenue o kiaccupukauu OpraHndeckux BemecTs. HoMmeHnknarypa (cucreMaruueckas) u |
TPUBHUAJIbHbIE HA3BAaHUS OPTAHUYECKUX BEILIECTB

4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUAN PsIJT 1

5 MeraH 1 3TaH — IpocTeNIne MPEACTABUTENN ATKAHOB 1

6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1

7 OTWIIEH U IPONHJIEH — MPOCTEMNIINE NPEACTABUTENHN AIIKEHOB 1

8 [Tpaktrueckas padota Ne 1. «IlomyueHue sTHICHA U H3y4E€HUE €T0 CBOMCTBY 1

9 Anxaauensl. byraguen-1,3 u metunOyraauen-1,3. [lonyuyeHue CHHTETUYECKOTO KaydyKa U PE3UHBI 1

10 AJIKMHBI: COCTaB U 0COOCHHOCTH CTPOEHUS, TOMOJIOTHYECKUN Pl ATICTHICH — TPOCTEUITUI |
MPEACTABUTEND ATKUHOB

11 BrrunciieHus no ypaBHEHHIO XUMHUECKON pEaKIuu 1

12 Apenbl: 6eH30J1 U TOJIyoJ. TOKCHYHOCTh apeHOB 1

13 I'eneTnyeckas cBsI3b yriaeBOJOPOJOB, IPUHAUIEKAIINX K Pa3IMYHbIM KJIaccam 1

14 [IpupoaHble HCTOYHUKH YTIEBOAOPOIOB: MPUPOIHBIN ra3 U MOMYTHbIE HE(TIHBIE Ta3bl, HEPYTH U |
MIPOIYKTHI €€ mepepadoTKu

15 [IpupoaHble HCTOYHUKH YTIEBOAOPOIOB: MPUPOIHBIN ra3 U MOMYTHbIE HE(TIHBIE Ta3bl, HEPYTH U |
MIPOJIYKTHI €€ mepepadoTKu

16 KonTponpHast paboTa 1o pazneny «YrieBoaopoabh» 1

17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI: METAHOJ U 3TaHOJI. BogoponHas cBsA3b 1

18 MHOroaroMHbI€ CIUPTHI: STUICHIINKOJIb U TIULEPUH 1
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19 @DeHoJI: CTPOCHUE MOJIEKYIBI, (PU3NYECKHUE U XUMHYECKHE CBOMCTBA, IPUMEHEHUE 1
20 Anpreruabl: GopMambACTH U alleTATBICTH. ALIETOH 1
21 OaHOOCHOBHBIE Mpe/eNibHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAs U YKCYyCHas 1
22 [Ipaktuyeckas padora Ne 2. «CBoHcTBa pacTBOPa YKCYCHOM KHCIIOTBI» 1
23 CreapuHOBast U 0JIEMHOBAsI KUCIIOTHI, KaK MIPEICTAaBUTENIH BBICIIUX KAPOOHOBBIX KHCIOT 1
24 MBpl1a Kak COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, X MOIOIIEE JAeCTBHE 1
25 CrnosxHble 3(hupbl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MIPOIHN3 CIIOKHBIX 3PUPOB 1
26 Kupsl: runponaus, npuMeHeHne, Ouoiornyeckas poJib JKUpoB 1
27 VYrneBoapl: cocTas, Kiaccuukamus. BakHelme npeicTaBUTeNn: TII0K03a, PpyKTo3a, caxaposa 1
28 Kpaxman u nemitono3a Kak OpupOJHbIE TOJTHUMEPBI 1
29 KonTtponsras padota no pasaeny «Kuciopoacoaepkalire OpraHndaecKiue COeTnHEHUS 1
30 AMWHBI: METUJIAMUH U AaHWJINH 1
a1 AMUHOKHUCIIOTHI KaK aM(pOTepHbIE OPraHUYECKUE COETUHEHUS, UX OMOJIOTHYECKOE 3HAUEHUE. |
IlenTnanl
32 benku kak npupoIHbIe BBICOKOMOJIEKYJISIPHBIE COCTUHEHUS 1
33 OCHOBHBIE IOHATHUS XUMHUH BBICOKOMOJIEKYJIIPHBIX CO€IMHEHUN 1
34 OCHOBHBIE METO/IbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX coelMHeHUH. [1nacTmaccel, kKaydyku, BOJIOKHA 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KVIACC

Ne ypoka | Tema ypoka KosmyecTBo yacos

1 XUMUYECKUH 37IeMEHT. ATOM. DIIEKTPOHHAST KOH(PUTYpAIUs aTOMOB 1

) [Tepuonnueckuii 3akoH u [lepuoanueckas cucrema xumMmudeckux annemeHToB . M. Menaeneesa, nux |
CBSI3b C COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKHUX AJIEMEHTOB M UX COCIMHEHUH 10 TpyMam 1

3 nepuoaaM. 3HaueHue NePUOTUISCKOTO 3aKOHA U CUCTeMbI XUMU4eckux 3eMenToB [[.. MenpaeneeBa 1
B Pa3BUTUHU HAYKH

4 Crpoenue BemiecTBa. XUMUYecKasi CBSI3b, €€ BU/Ibl; MEXaHU3MbI 00pa30BaHUs KOBAJEHTHOMN CBSI3H. |
Boaoponnas cBsizb

5 BanentHocTh. DniekTpooTprnarenbHOCTh. CTENeHb OKHUCIeHus. BemecTBa MOJIEKYISIPHOTO U |
HEMOJIEKYJIIPHOTO CTPOEHUS

6 [Tonarue o aucnepcHbIX cucteMax. VICTUHHBIE M KOJUTOMAHBIE pacTBOPBL. MaccoBasi 10715 BELIECTBA B |
pacTBope

7 Knaccudukanus 1 HOMEHKIaTypa HEOPraHUIECKUX COeTUHEHNN. | eHeTrnIecKas CBS3b |
HEOPraHMYECKHUX BEILIECTB, PA3JINYHBIX KJIACCOB
Knaccudukanys XuMU4eCcKUX peakiiiii B HEOPraHMIECKOW M OPTraHUYECKOW XMMUHU. 3aKOH

8 COXpaHEHUsI MACChI BELIECTB; 3aKOH COXPAHEHUS U NIPEBPAILLCHUS SHEPT U IIPU XUMUYECKUX 1
peakumsx

9 Ckopoctb peakiuu. OOpaTuMble peakiuu. XUMHUECKOE PaBHOBECUE 1

10 [Ipaktuueckas paborta Ne 1. «BiusiHue pa3nudHbIX (aKTOPOB HA CKOPOCTh XUMUYECKON PEAKITHID) 1

1 DnexTponuTHueckas auccoruanus. [lonstue o Bonopoanom nokaszatene (pH) pactBopa. Peakuuu |
MOHHOTO oOMeHa. ['uapon3 opraHndeckix U HEOPraHUNYeCKNX BEIECTB

12 OKHCAUTENHEHO-BOCCTAHOBUTENbHBIC peakiiy. [loHsTHE 00 MeKTpoIr3e pacIiaBoB U pacTBOPOB |
coJien

13 KonTtponpHast pabota no pazneny «TeopeTnueckue 0OCHOBbI XUMUN 1




Meramisl, ux nosnoxxenue B [lepunoauueckoil cucreMe xumnuyeckux 3eMeHToB Jl. M. Menneneesa u

14 0Cc00EHHOCTH cTpoeHHs aToMOoB. O0mue GU3HUecKre CBOMCTBA METAJUIOB !

15 CrinaBbl METAUIOB. DJIEKTPOXUMUYECKUH psAJl HAPSKEHUIM METalIOB 1

16 XUMHUYECKUE CBOMCTBA BAXKHEUIIIUX METAUIOB (HATPHM, KUK, KAJIBIINI, MArHUNA, A TFOMUHHNA) U UX |
COCIMHECHUI

17 XHWMHUYECKUE CBOMCTBA XpOMA, MEJU U UX COCTMHEHUI 1

18 XuMHUYEeCKHe CBOMCTBA IMHKA, JKeJe3a U NX COCTMHCHUMN 1

19 [TpakTuueckas padota Ne 2. "Penienne skciepuMeHTAIBHBIX 3a71a4 10 TeMe «MeTaysn" 1

20 Hewmerannsl, nx nmonoxxenue B [lepruoanueckoit cucreme xumuyeckux 3neMenToB [I. 1. Menneneesa u |
0COOEHHOCTH CTPOSHHUS aTOMOB

21 dusndecKkre CBOMNCTBA HEMETAUIOB. AJUIOTPOTIHS HEMETAIIOB (Ha pUMEpe KHCIIOPOa, CEPHI, |
dbocdopa u yriepoaa)

22 XUMHUYECKUE CBOMCTBA raJOT€HOB, CEPBI U UX COCAMHEHUI 1

23 XUMHYECKUE CBOMCTBA a30Ta, (hochopa v UX COCTUHECHUN 1

24 XUMHUYECKUE CBOMCTBA yriepoaa, KpEMHUS U UX COCAMHEHUI 1

25 [IpumeHeHne BaKHEUIINX HEMETAJIIOB U UX COCIMHEHUI 1

26 O6001eHne U cucreMaTu3anus 3HaHui o reme «Hemeramnesly. Berunciaenus no ypaBHEHUSIM |
XUMUYECKUX PEAKIUN U TEPMOXUMUUYECKHE PACUETHI

27 [IpakTuueckas padota Ne 3. «PemieHne 3KkCiepuMEHTAIbHBIX 3a71a4 1o Teme "HemeTamnsr"» 1

28 KonTtponsHas paborta o temam «MeTtamis» u «Hemetannsiy/Beepoccuiickas mpoBepodHas padboTa 1

29 Heoprannueckue u oprannueckue Kuciaorsl. Heopranmueckue u opraHu4ecKue OCHOBaHUS 1

30 AmboTepHbIe HEOPraHUYeCKHEe U OpraHrueckre coequHeHus. ['eHeTnyeckas cBs3b HEOPraHMUYECKUX |
Y OPraHUYECKUX BEUIECTB

31 Ponp xumun B o0ecrieueHuH 3KOJIOTHYECKON, JHEPreTUIECKOM 1 MHUIIEBOM 0€30MacCHOCTH, Pa3BUTHH |
MEJIMLIUHBI

32 [IpencraBienust 00 OOMMUX HAYYHBIX TPUHIIMIIAX MPOMBIIIICHHOTO MOTYYeHHUS BaXKHEUIITUX BEIIECTB 1
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33

Yenosek B MUPC BCUICCTB U MATCPUAJIOB

34

XHMHUA U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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YYEBHO-METOANYECKOE OBECIIEYEHME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. Xumus : 10-i1 kinace : 6a30Bbiit ypoBeHb : yueOHuk / O.C. I'abpuensn, W.T.
Octpoymos, C.A. CnankoB. — Mockga : [Ipocsemenue, 2023.
2. Xumus : 11-i1 knacc : 6a30Bbiid ypoBeHb : yueOnuk / O.C. I'aOpuensn, W.T.
Octpoymos, C.A. CnankoB. — Mockga : [Ipocsemenue, 2023.

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumust Metoaudeckoe mocodue — 0a30BBIN
ypoBeHb» - M.: JIpoda.

2. O.CTaopuensn, W.I'.OctpoymoB, «OOmass XuMus B TecTaxX, 3agadax,
ynpaxuenusix. 11 kmace» — M.: Ipoda.

3. O.CrIaopuensn, II.H.bepe3kun, A.A.YmakoBa «Xumums 11 kiacc:
KontponbsHbie 1 ipoBepoyHbIe paboThl K yueOHUKY». — M.: JIpoda.

4. 0O.CTIabpuensu, I'.I'.JIeicoBa, A.I'Bemenckas «Xummsa 11 kmacc:
Hactonpnas kaura g yuureis». Yacte 1 — M.: [Ipoda.

5. O.Crlaopuensn, I'.I'.JIeicoBa, A.I'BBemenckas «Xumms 11 kiacc:
HacronpHas kaura misg yuureis». Yacts 2 — M.: [Ipoda.

6. O.C.l'abpuensn, I1.B.PemetoB, N.I'.OctpoymoBa «3amauu 1Mo XAMHH U
crocoObl ux pemeHus» - M.: «Jlpoday.

7. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIunko «Tectel mo xumuu 11 kimacey, - M.:
DK3aMeH.

8. O.C.I'abpuensn, N.I'.OctpoyMOB «XHUMHUYECKUA dKCTIEPUMEHT B mmikoje 11
Kiacey»; - M.: lpoda.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. TIpoektnsie 3ananus Xumus. 10 xkmacc, OOO «I'moban-J1ad»

2. «Bcepoccmiickue mpoBepounbie pabotrel 11 kmace, Xumus». 00O
«AKnace»

. Tpenaxep «O6mako 3nanuit». Xumud. 10 knacc, OO0 «Duszukon Jad»

. Tpenaxep «O6mako 3nanuit». Xumud. 11 knace, OO0 «Duszukon Jad»

. https://m.edsoo.ru/

. https://resh.edu.ru/

N Ut &~ W
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