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1. COAEP KAHUE OBYYEHUA
10 KITIACC
OPI'TAHUYECKASA XUMHUA

Teopernuyeckue 0CHOBbI OPraHUYECKOM XUMUM

[IpeaMer opraHnyecKkor XUMHH: €€ BOSHUKHOBECHUE, PA3BUTUE U 3HAUCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaTepHaNOB. Teopus CTPOCHUS OPraHUYECKHUX
coenunennii A. M. bytnepoBa, e€ ocHOBHBIE ToJIOKeHHS. CTPYKTYpHBIE (POPMYITBI
OpraHuMyeckux BewecTtB. ['omonorus, wn3omMepus. XuUMHYECKas CBS3b B
OPTraHUYECKUX COCAMHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenue o kiaccudukaluyu opraHuueckux BemiecTB. HoMmeHknaTypa
OpPraHUYeCKUX COCAUHEHUM (CUCTEMaThueckas) | TpUBUAJIbHbIC Ha3BaHUS
BAKHEHUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.

DKCIEpUMEHTAIbHBIE METOJBl HM3yYEHUS BEUIECTB M HMX IPEBPALICHUN:
03HAaKOMJIEHHE C 00pa3liaMi OPraHUYECKUX BEIIECTB U MaTepraiaMHi Ha UX OCHOBE,
MOJEIUPOBAHUE MOJIEKYJT OPraHMYECKUX BEILECTB, HAOJIOJACHUE U OIHCaHUE
JEMOHCTPAllHOHHBIX OMBITOB [0 MPEBPALICHUI0 OPraHUYECKUX BEIIECTB MPHU
HarpeBaHu (IJ1aBJieHHue, OOyTIIMBAHKUE U TOPEHUE).

YraeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKHMUA psAA. Meran u dTaH —
NpOCTEHIINE NPEACTaBUTENN aJKaHOB: (PU3UYECKHE M XHUMHUYECKHE CBOMCTBA
(peakuuu 3aMEeUIEHUsT U TOpPEHHMs), HAXOXKACHUE B NPUPOJIC, IOIYYEHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAl. DTUJIIEH U NMPONWIEH —
NpPOCTEHIINE TPEACTABUTENM aAJKCHOB: (PU3WYECKHE M XHUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpaTalldd, OKHUCICHUS U
MOJIMMEPU3ALINN ), TOTyYEHUE U IPUMEHEHHUE.

Ankanguensl: OyrtamueH-1,3 u meTunOyraaues-1,3: cTpoeHHe, BaKHEHIINE
XUMUYECKHE CBOMCTBA (peakius nonumepusamnuu). [logydyeHre CHUHTETHYECKOTo
Kay4dyKa U PE3UHBL.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psll. ALICTUICH
— MPOCTEUIINIA TPEICTABUTENb AQJIKHHOB: COCTaB, CTpOCHHUE, (DU3UYECKUE W
XUMHUYECKUE CBOMCTBA (peakluu THIPUPOBAHMS, TAJIOTCHUPOBAHMS, THAPATAIUH,
TOpEHHUs ), MOJyYeHUE U IPUMEHEHHUE.

Apensl. benszoin: coctaB, cTpoeHue, (U3NYECKHE U XUMHUYECKHE CBOMICTBA
(peakuuy TaJIOTEeHUPOBAHUSI U HUTPOBAHUSA), MOJyYEHUE U MPUMEHEHUuE. 10.1yon:
cocmae, cmpoenue, (uzuueckue U  Xumudeckue  ceoucmea  (peakyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOoydeHue U npumernerue. TOKCUYHOCTb apeHOB.



I'eneTnueckast CBSI3b MEXAY YIJIEBOAOPOJAMH, MPUHAMNICKAIUMHU K Pa3IMYHBIM
KJIaccam.

[IprponHble MCTOYHUKH YTIE€BOAOPOAOB. I[IpuponHbIl ra3 W MOIyTHBIE
HedTaapie Ta3pl. Hedth u e€ mpomcxoxkaenne. CrocoObl mepepaboTku HEPTH:
MEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaIUTUYECKuil), muponu3. I[IpomayKTs
nepepaboTKu HepTH, UX MPUMEHEHUE B MPOMBIIIJICHHOCTH U B ObITy. KamMeHHbBIN
yTOJb U MPOAYKTHI €ro NepepadoTKU.

OKCIIEpUMEHTAIBHBIE METOJbl M3YyYEHHUS BELIECTB M MX IPEBPALICHUMN:
O3HaKOMJIEHHE C 00pa3liaMy IIacTMACC, KayuyyKOB U pe3uHbl, Kosuiekuuu «Hedtb»
U «YTO0Ib», MOJETUPOBAHUE MOJEKYJ YIIE€BOAOPOJOB U TaIOr€HONPOU3BOIHBIX,
IPOBEICHUE MPAKTUYECKOW PabOThI: MOJYyUYEHHUE STUIIEHA U U3yUYEHHUE €r0 CBOMCTB.

Pacuétnrble 3amaun.

Borunicnenuss mo ypaBHEHMIO XHUMHYECKOW peakuuud (Maccbl, o0bEMa,
KOJIMYECTBA MCXOJHOIO BEIECTBA WIM NPOAYKTA PEAKLUUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB HIIU MTPOIYKTOB PEAKIIUH).

Kucsiopoaconepskamue opranHu4ecKue coeJMHeHu s

[IpenenpHble OOHOATOMHBIE CHUPTBL. METaHON W JTaHOJ: CTPOCHHUE,
¢usnyeckue W XHUMUYECKHE CBOMCTBA (PEaKkIMH C aKTHUBHBIMH METaJlIaMH,
raJIOr€HOBOJIOPOJaMH, TOpEHHUE), NpUMEHEHue. BoaopoaHble CBsA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. J[elicTBUE METaHOJa U 3TAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHpl€  COUPTBL. OJTWIEHIJIMKOJIb W  T[JIMUEPUH: CTPOCHHUE,
(¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMHU
MeTallaMH, KaueCTBEHHas pEaKUus Ha MHOTOAaTOMHbIE cIUpTHI). JleiicTBuEe Ha
opranusM yenoBeka. [[puMeHeHne rimuuepuHa U STUIIEHIJINKOJS.

®deHon: CTpOCHHME MOJEKYJbl, (PU3NYECKHUEe M XHUMHUYECKHE CBOICTBA.
TokcuuHocTh penona. [lpumenenue gpenona.

Anpneruapl U kemowuwvl. DopMmanpaerui, aneTAIBAECTHI: CTPOCHUE,
¢u3nyeckue U XMMHUYECKHE CBOMCTBa (peakUMHU OKHCIEHUS U BOCCTAHOBIICHUS,
KaueCTBEHHBIE PEAKIIMH), IOJYyUYECHHUE U TPUMEHEHUE.

OHOOCHOBHBIE NpEJEIbHbIE KAPOOHOBBIE KUCTIOTH. MypaBbUHAs U YKCYCHAst
KHUCIIOTBI: CTPOEHHE, (PU3NUECKHME U XMMHUYECKHE CBOKMCTBA (CBOMCTBA, oOLIME IS
KJ1acca KMCIIOT, peaklus dTepuduKaimn), noirydeHue u npumeHenue. CreapuHoBas
U OJICMHOBAsl KUCIOTHI KaK MPEJCTaBUTENIM BBICIIUMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

Cnoxsble 3Qupbl KaK MNPOU3BOJHbIE KapOOHOBBIX KucHOT. ['maponus
cnoxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupo. buonoruueckas
POJIb JKUPOB.

VYrneBompl:  cocTtaB, KiaccUUKaIMs ~ yriaeBoAoB  (MOHO-, JHU- U
nosicaxapubl). ['oko3a — npocTeinii MOHOCaxapui: 0COOEHHOCTH CTPOEHUS




MOJIEKYJIbI, (PU3UYECKUE U XMMUYECKUE CBOMCTBA (B3aMMOJIEUCTBHE C TUIPOKCUIOM
menu(Il), okucienne amMuadyHbpIM pacTBOpOoM okcua cepedpa(l), BocctanoBiIeHuUe,
OpO’KEHHE TITIOKO3bl), HAX0XKACHHUE B PUPOJIEe, IPUMEHEHUE, ONOIOrHYeCKast POJib.
dortocunTe3. PPyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a kak npupojHbie nojduMepbl. CTpoeHue Kpaxmana u
HeuoNIo3bl.  Du3Mueckue W XHMMHUYECKHEe CBOMCTBAa Kpaxmana (THUApPOIH3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCIEpUMEHTANIbHBIE METOJIbl M3YyYEeHHUS BEHIECTB W HMX MPEBpaALICHUN:
POBE/ICHNE, HAOJIOJCHHE W OIMHCAHWE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHUE
CIIUPTOB, KAYECTBEHHbIC PEAKIUU OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOJIA
okcugoMm Menu(Il)), MHOroaTroOMHBIX CHUPTOB (B3aUMOJEUCTBUE TJIHUIIEPUHA C
ruapokcugom meau(ll)), anpaerunoB (OKMCIEHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepebpa(l) m ruapoxcumom wmemu(Il), B3amMopeicTBHE Kpaxmana ¢ HOAOM),
IIPOBEJICHNE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOPA YKCYCHOW KHCIIOTHI.

Pacuérnbie 3anaum.

Boluucnenuss mo ypaBHEHHMIO XHMHMYECKOW peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTa PEAKIMHU MO M3BECTHBIM MAacce,
00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIH MPOIYKTOB PEAKIUN).

A3oTrcoaeprkanue opraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(OTepHble oprannueckue coeauHeHus. Gusnyeckue
U XMMHUYECKHE CBOWCTBAa aMUHOKHUCIOT (Ha mpuMepe IuiuHa). buosornueckoe
3HaY€HHWE aMUHOKHCIOT. [lenTuabl.

benkn kak nOpUpOJHBIE BBICOKOMOJICKYJISIpHbIE coeauHeHus. [lepBuunas,
BTOpUYHAA M TPETHUYHASI CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUPOJIN3, IHATYpallHsl, KAYECTBEHHbIE PEaKIIMU Ha OCJIKU.

DKCIEepUMEHTAIbHbIE METOJIbI M3Yy4YEeHHUS BEHIECTB W HMX MPEBpalICHUN:
HAO0JIIOICHUE U ONKMCAHUE JTEMOHCTPALMOHHBIX ONBITOB: J€HATypauus OEIKOB MpU
HArpeBaHWM, [IBETHBIC PEAKIIUU OEITKOB.

BbicoKkoMOJIEeKYJISIpHBbIE COeIMHEHH S

OCHOBHBIC TOHSITHUS XUMUHU BBICOKOMOJICKYJISIPHBIX COEJUHEHUI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOIUMEPHU3ALUHU, CPEIHSS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALMS U TTOJTUKOHICHCALIUS.

OKCIEpUMEHTANIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMHi NPUPOIHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3HU.

Peann3zanust MeXKNpeIMETHBIX CBA3EH MPHU M3YUYECHHH OPTaHUYECKON XUMHU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-



HAYYHBIX TIOHATHW, TaK W TOHATHH, SBISIONUXCS CHUCTEMHBIMH JUISI OTICIIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO0mme ecTeCTBEeHHO-HAYYHBIE MMOHSATHS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
3aKOH, TEOpHSs, aHAIW3, CUHTE3, KiacCUu(PUKaIUs, MePUOIUIHOCTh, HAOIIOICHHE,
U3MEpEeHUe, YIKCIIEPUMEHT, MOJIETTUPOBAHHUE.

dusmka: wmarepusi, DOHEprusi, Macca, aroM, OJIIEKTPOH, MOJIEKYIIa,
DHEPreTHUECKU YPOBEHb, BEIIECTBO, TENO, OO0BEM, arperaTHOE COCTOSHHE
BEIECTBA, (PM3UUECCKUE BETUIHHBI U €AMHUITBI UX N3MEPEHUSI.

buonorusa: kmerka, opranmsMm, Omocdepa, oOMEH BEIIECTB B OpTraHHU3ME,
dboTocuHTE3, OMOJIOTMYECKH aKTHUBHBIC BemiecTBa (OENKH, YIJICBOMBI, JKHPHI,
dbepMeHTHI).

['eorpadus: MuHEpabl, TOPHBIC TIOPOJBI, MOJIE3HBIE UCKOMAEMBbIE, TOILINBO,
peCypCHhI.

TexHonorus: mnHIEBbIE TMPOAYKTHl, OCHOBBI PAlMOHATHHOTO THUTAHUS,
MOIOIIIHE CPEJICTBA, JICKAPCTBECHHBIE 1 KOCMETUYECKHE MPETnapaThl, MaTepruabl U3
VCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KIIACC
OBLIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHHU

XUMUYECKHM dJeMeHT. AToM. Snpo aroma, H30TONBL. DJIEKTPOHHAS
0000uKka. DHEpPreTHUecKrue ypoBHH, MOJAYPOBHU. ATOMHBIE opOuTtanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpelesieHuss 3JIEKTPOHOB MO OpOHUTAIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DJICKTPOHHAS KOH(PUTYpaIKs aTOMOB.

[Tepuognueckuu 3akoH u Ilepuoanueckas cucreMa XUMMHUYECKUX IJIEMEHTOB
JI. 1. MenneneeBa. CBs3b NMEPUOANYECKOTO 3aKOHA U Ileproauyeckon CHCTEMBI
xuMmudeckux asneMeHToB Jl. M. MeHaeneeBa ¢ COBpEMEHHOM TEOpPUEUW CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBONCTB XHMHUYECKHX DJIEMEHTOB U
00pa3yeMbIX MMHU MPOCTHIX M CJIOXXHBIX BEIIECTB MO TPYyIIaM U IEPUOJIaM.
3HaYEHHE NEPUOUYECKOTrO 3aKOHA B PA3BUTHUH HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBSI3b. BuAbl XUMHUYECKOW CBS3H
(KOBaJICHTHAsl HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJICHTHOM XHMMHYECKOW CBSI3M (OOMEHHBII U JOHOPHO-
aKkienTopHelil). BomgopoaHas cBs3b. BajaeHTHOCTh. DIEKTPOOTPHUIIATEIHLHOCTS.
Crenens okucnenus. MIoHbI: KAaTHOHBI 1 AHUOHBI.

BemectBa  MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BelEeCTBA. THIbI KPUCTAINIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIIA KPUCTATUIMYECKOU PEIIETKHU.



[Ionsatue o nucnepcHbIX cucTeMax. VICTHHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10Ji1 BEIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COECIMHEHU. Homenknarypa
HEOPraHUYECKUX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEUIECTB,
MIPUHAICKAIIUX K PA3JIMYHbIM KJ1accaM.

Xumuueckas — peakuusa. Kiaccupukanmss — XUMHUECKMX — peakiuil B
HEOPraHUYECKOW U OPraHUYECKOW XMMHUHU. 3aKOH COXPAHEHHUS MacChl BENIECTB,
3aKOH COXPaHEHUS U MPEBPAILICHUS SHEPTUU TPU XUMUUYECKUX PEAKIIUSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pazNu4HbIX (pakTtopoB. OOpaTuMbie
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSOIIME HA COCTOSHUE
xuMu4eckoro pasHosecus. [lpunnun Jle [larense.

Dnektponutuyeckas auccounanus. CuiabHble U cialble 35eKTponauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAS, IEIIOYHAS.

OKUCAUTETBbHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTANbHBIE METOJbl HM3yYEHUS BEUIECTB M HMX IPEBPALICHUN:
nemMoHcTpauus Tabnun «llepuonnueckas cucreMa xuMuueckux sneMeHToB [, .
MenpaeneeBay, U3ydeHHE MOJENEH KPUCTAUIMYECKUX PEIIETOK, HAOIIOJEHUE U
OMHUCAaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (PA3JIOKEHUE TIEPOKCHUIA
BOJIOPOJa B MPUCYTCTBUM KAaTAIM3ATOPA, ONPEACICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOIIIBIO YHUBEPCAIBHOTO HHAUKATOPA, PEaKIIM HOHHOTO 00OMEHA), POBEICHNE
paKkTUYecKor padboThl « BiusiHue pa3nuuHbX (AKTOPOB HA CKOPOCTh XUMUYECKOU
peaKkum».

Pacuérnble 3anaumn.

Pacyérel 10 ypaBHEHMAM XUMHYECKMX pEaKLUH, B TOM UHCIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCIOJIBb30BAHUEM MOHATHUS «MACCOBas JOJIS
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemeranner. Ilonoxxkenne HemerayuioB B Ilepuoguueckont  cucreme
xumudeckux snemeHToB [[. M. MenzaeneeBa u 0COOCHHOCTH CTPOEHUSI aTOMOB.
duznyeckue CBOICTBA HEMETAJUIOB. AJUIOTPONUS HEMETANIOB (Ha MpuMepe
KHCJIOpOJa, cephl, hocdopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BAKHEHIIUX HEMETAUIOB (TajoreHOB, CEphI, a30Ta,
docdhopa, yriepoga U KpeMHHS) W HMX  COCAMHEHUH  (OKCHIOB,
KHUCIIOPOCOIEPKAIIUX KUCTIOT, BOJOPOAHBIX COCTMHEHUN).

IIpruMeHeHne BaXXKHENUIINX HEMETAIUIOB U UX COCUHEHUMN.

Merannel. 1lonoxenne meramnoB B llepmoandeckon cucteMe XMMHYECKHX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHUS DJIEKTPOHHBIX 00O0JIOUEK
aToMoB MeTtayuioB. OOmme guznueckue cBoricTBa MeTaiioB. CruiaBbl METaJIOB.
DIJIEKTPOXUMHUYECKUH PsiJl HAPSIKEHUH METAJJIOB.



XUMHUYECKHE CBOMCTBA BAKHEUINMX METAJUIOB (HATPHWH, KaJlHi, KaJbIUH,
MarHui, aJlOMUHUN, IUHK, XPOM, KeJI€30, ME/Ib) U UX COCAUHEHUH.

OO6mue cnocoObl MoiayyeHus MetaioB. lIpumeHeHue MeTamioB B ObITY U
TEXHHUKE.

ODKCNEPUMEHTAIbHbIE METOJIbl H3YyUYE€HHUs BEIIECTB M HX IPEBPAIICHUN:
W3YUYEHHUE KOJUICKIIMH «MeTaibl U CIUIaBbl», 00pa3Il0OB HEMETAJUIOB, pEIICHUE
AKCIEPUMEHTAJIbHBIX 3aja4, HAOIIOJICHUE U OIUCAHUE JIEMOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHUJIA aTIOMUHHUS C PACTBOPAMHU
KHUCJIOT M IIEJ04€eH, KaueCTBEHHBIE PEaKIIUK HA KaTHOHBI METAJLJIOB).

PacuétHrble 3amaun.

Pacuétel mMaccel BemiecTBa Ui 00bEMaA ra3oB MO U3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€rsl Macchl (00bEMa, KOIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJHO
13 BEIIECTB UMEET ITPUMECH.

X¥MHUS U KN3Hb

Ponp xuMum B o0ecrieueHUH 3KOJIOTUYECKOM, IHEPTeTUUECKON W MHIIEBOM
0€30MacHOCTU, Pa3BUTUM MeUIMHBL. [loHATHE O HAy4HBIX METOJax MO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIUM.

[IpencraBiernss 00 OOMMX HAYYHBIX MPUHIUIIAX  TPOMBIILICHHOTO
MOJTy4YEeHUS BAXKHEHIINX BEILIECTB.

UenoBek B MHpE BEUIECTB M MATEPUAIOB: BAXKHEHIINUE CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKUIHOHHBIE MATE€pHUalbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepUAIbl JJIA 3JICKTPOHUKH, HAHOMATEPHUaJbl, OPraHUYECKUE U MHUHEPAIbHBIE
yao0OpeHus.

XuMHUsSIT U 30pOBbE YEJIOBEKA: MpaBUJIa HCIMOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBwia OE30MaCHOrO MCIOIb30BaHUs MPENapaToB OBITOBOM XUMUU
B IIOBCEHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3HU.

Peanmzanust  MeXINpeAMETHBIX  CBS3€d MpU  HM3YyYCHUH  OOmer |
HEOpraHU4eCcKorl XuMuu B 11 Kiacce OCyIIEeCTBIISIETCA YE€pe3 MCIIOIb30BAHUE KaK
OOIIMX EeCTEeCTBEHHO-HAYYHBIX TMOHSITUM, TaKk W TIOHSATUN, SBISIOUIUXCS
CHCTEMHBIMM JJIS1 OTAEJBHBIX ITPEIAMETOB €CTECTBEHHO-HAYYHOIO I[IUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TIOHATHS: HAay4dHBIM (pakT, THIoOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTe3, KiaccupuKaius, IepUOJUIHOCTh, HAOJIO/ICHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHNUE, SIBJICHHUE.

®dusukKa: MaTepus, SJHEPrus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIETUYECKUI YPOBEHD, BEIIECTBO, TEJIO,
00bEM, arperaTHOe COCTOSIHHE BEIECTBA, (PM3MYECKUE BEIWYMHBI U €IUHUIIBI UX
U3MEPEHUSI, CKOPOCTh.



buonorusi: kierka, opraHu3M, J3KocHcTeMma, Ouocdepa, Makpo- U
MUKPODJIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OpraHu3Me.

I'eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOMAEMBbIE, TOIIUBO,
pecypchl.

TexHonorus: XuMHUeCKasi MPOMBIIUIEHHOCTb, METAJULYyprusi, MPOU3BOJICTBO
CTPOUTEIIBHBIX MaTEpPUANIOB, CEIbCKOXO3AMCTBEHHOE IIPOU3BOJICTBO, IIHILEBas
MPOMBINLJIEHHOCTh,  (hapMalrleBTUYECKass  MPOMBIILJIEHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKHX IMPenaparoB, NPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHUAJIOB,
AJIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



2. IVTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA INPOI'PAMMBI 110
XUMUHU HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJ/IBTATDBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHUS
oOy4YaronMMucsl MpPOrpaMM CpelHero oOmero o6pa3oBaHus (JUYHOCTHBIM,
METanpeJIMEeTHbIM M TMpeAMETHhIM). HaydHo-MeToauyecko OCHOBOM st
pa3paboOTKM IJIAHUPYEMBIX PE3YyJIbTaTOB OCBOEHHUS MPOrpaMM CpEeaHEro oOIero
00pa3oBaHUsl SIBISETCSI CUCTEMHO-IEATEIbHOCTHBIN MOJIXO/I.

B cooTBeTcTBUM € CHCTEMHO-ACSTEILHOCTHBIM IOJXOJIOM B CTPYKType
JUYHOCTHBIX PE3yJbTATOB OCBOCHMS NpeIMeTa «XHMHs» Ha YPOBHE CPEIHEro
00111ero oO0pa3oBaHus BbIJICJICHBI CIEAYIONIUE COCTABIISIONIHUE:

OCO3HaHHE OOYYaIOIUMUCS POCCUUCKOM TPaKJaHCKOM HUIAECHTUYHOCTU —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEEIICHUIO;

HAJIMYKUe MOTUBAIIMU K O0yYEHHUIO;

L[eJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JTUYHOCTU HA OCHOBE
KJIFOUEBBIX IICHHOCTEN U UCTOPUYECKUX TPAAUIUK 0a30BOM HAYKU XUMUU,

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOECHU
JEATEIbHOCTH [IEHHOCTHO-CMBICIIOBBIMU yYCTAHOBKAMHU, MPUCYIIMMHU IE€I0CTHOM
CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJU4Yue MPaBOCO3HAHUS PKOJOTHUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
L€ U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XHUMHsS» JAOCTUTAIOTCA B
CIMHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMH, COLUOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJieajaMUd POCCUHCKOr0 TPa)KJAaHCKOro OOIIEeCTBa, MPUHATHIMU B OOLIECTBE
HOpMaMUd W TpaBWIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJarommxcs.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMeTa «XUMHUS»  OTpaKaroT
c(hOPMUPOBAHHOCTh OIbITa [MO3HABATEIIBHOM M TPAKTUUECKON AesTEeIbHOCTH
00yyaroIMXCcs MO peaau3alui NPUHATHIX B 00IIECTBE IIEHHOCTEW, B TOM YHUCIIE B
YacTu:

1) rpa:x1aHCKOT0 BOCIIMTAHMS:

OCO3HaHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIITMOHHBIX TIPaB M 00sI3aHHOCTEM,
YBa)KEHHUS K 3aKOHY U MTPABOIOPSIKY;

NpEACTaBICHUS O COLUMAIbHBIX HOpPMax M NpaBUJIaX MEXKIUYHOCTHBIX
OTHOIIICHUN B KOJJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM ACSATENBHOCTHU MPU CO3aAHUH YUEOHBIX
IPOEKTOB, PEIIEHUH YU€OHBIX U MMO3HABATENbHBIX 33/1a4, BBIMOJIHEHUU XUMUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M NPUHUMATh MOTHUBBI, HAMEpPEHHWs], JIOTUKY H
apryMEHTHI IPYTUX MPU aHATN3€ PA3IUYHBIX BUIOB YUCOHOU NeATEIHLHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJEIUI0
OTE€YECTBEHHON XUMMHHU,

yBOXEHUA K MpOIecCy TBOpPUECTBA B 00JACTH TEOPHUH U IMPAKTUUECKOTO
NPUMEHEHUS! XMMHUHU, OCO3HAHUSA TOTO, YTO AOCTHXKEHUSI HAyKH €CTh PE3yJbTar
JUIMTENIbHBIX ~ HAOJIOJEHUM, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOTO TPyAa YUYEHBIX U MPAKTUKOB;

MHTEpECa U MMO3HABATEIbHBIX MOTUBOB B ITOJIYYEHHUH U ITOCIEAYIOIIEM aHAIU3E
UHGOpPMAIIHU O IEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMU,
U MPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEAEHUE M TOCTYIIKM CBOMX TOBAapULIEH C
NO3ULMKA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE IMOCIEACTBUI 3THX
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPHI 310POBbS:

MOHUMAaHUSl IEHHOCTEH 3I0pOBOr0 U 0Oe30MacHoro oopasza >KHU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (u3myeckomy u
IICUXUYECKOMY 3/10POBbIO;

coOMIoIcHUs TpaBWJI OE30MacCHOTO OOpalleHHs] ¢ BEIIeCTBAaMH B OBITY,
ITIOBCEHEBHOM KW3HU U B TPYJAOBOM JAEATEIBHOCTH;

NOHUMAHHUS LEHHOCTH NpaBWJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYalLlUsAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HaHMUS MOCJIEACTBUNA M HENPUATUS BPEAHBIX NPHUBBIUEK (yHNOTpeOIeHUS
AJIKOT0JIsl, HAPKOTUKOB, KypEHHUSI);

5) Tpy10BOI0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIeIOBATEIbCKON
NEeSATeNbHOCTH, OOILIECTBEHHO TMOJE€3HOM, TBOPYECKOM W  JpYruxX BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUHM MPAKTHYECKUX 3a]a4
COIMAJIbHON HaIpaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY U3YUYEHHUIO Mpodeccuil pa3aIuyHoro pojaa, B TOM
YuUCJIe HA OCHOBE MIPUMEHEHHUS TIPEAMETHBIX 3HAaHUH 10 XUMHUH;

YBaXKEHHUS K TPYAY, JIOJAM TPyJa U pe3yiabTaTaM TPYAOBOU €SI TEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY MHIMBHIYaJbHOH TPACKTOPUHU
obpazoBaHus, Oyaymiell mnpodeccuu W peanu3alid COOCTBEHHBIX J>KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMUU, HHTEPECOB U
notpedHoCTeH 00111eCTBa;

6) ’K0J10r14eCKOro BOCIMTAHMS :

AKOJIOTHYECKHU I1eJIeCOOOpPa3HOT0 OTHOIIEHUS K TPHPOJAE, KaK HCTOYHUKY
CYIIIECTBOBAHMS )KM3HU Ha 3eMIIe;

MOHUMAaHUSl TJIOOATBHOTO XapakTepa SKOJOTUYECKUX MpoOieM, BIMSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOAHON U COLIMATBHOM CPEIbL;

OCO3HaHMSI HEOOXOJAMMOCTH WCIOJIb30BAHUS JIOCTIKCHUN XUMHUU IS
pelIeHus BOIPOCOB PAllMOHAIBHOTO TPUPOI0TI0JIb30BAHMS;

AKTUBHOTO HEMPUSTUS JEUCTBHI, NPHUHOCIIIUX Bpell  OKpyKarouen
NPUPOJIHON cpejle, YMEHHS MPOTHO3UPOBATh HEOJAroMpUsITHBIE HKOJOTHUUYECKUE
MOCJIEICTBUSA MPEANPUHUMAEMBIX IEUCTBUN U MPETOTBPAIATh UX;

HaJMYUsl PA3BUTOTO 3KOJIOTHYECKOTO0 MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCS UMH B IO3HABATEIbHOW, KOMMYHHKATUBHOW M COIMAIBHOM
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'O IIO3HAHMS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTUKH;

NMOHUMAaHUS CHeUuUKA XUMHUU KakK HayKd, OCO3HaHHUs €€ poju B
GbopMHUpPOBAHNY PAlMOHATHPHOTO HAYYHOTO MBINUICHUS, CO3JIaHUW IIEIIOCTHOTO
IpeCTaBlIeHuss 00 OKPYKAIOIIEM MHUpE KaK O €IMHCTBE MPHUPOIBI M YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIICHWU MpoOJIeM COXpaHEHUs
MPUPOJIHOTO PABHOBECHS,

yOeXKJEHHOCTH B OCOOOW 3HAYMMOCTH XHMHHM JJII  COBPEMEHHOMU
[IUBUJTN3AINN: B €€ TYMaHUCTHYECKOW HAITPABICHHOCTH M BAKHOU POJIN B CO3/ITaHUN
HOBOM 0a3bl MaTepHATbHOM KYyJNbTYphl, PEIIEHUH TIIOOAIBHBIX MPOOIeM
YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, IHEPreTUUECKOM, MUIIEBON U
AKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHUU MEAUIIMHBI, 00CCIIEYECHUU YCIOBUM
YCIEUIHOTO TPYa U SKOJIOrHYeCKH KOM(POPTHOM KU3HU KAXKOTO YieHa 00IIEeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
noJiydyaeMble 3HaAHUS JJIsl aHAJu3a U OOBSICHEHUS SIBIICHUM OKPY’KAIOIIEro MUpa 1



TIPOUCXOSIINX B HEM U3MEHEHUH, YMEHHUS JIeaTh 000CHOBaHHbBIC 3aKJIFOUCHUS Ha
OCHOBE Hay4YHBIX (DAaKTOB M KIMEIONTUXCS TAHHBIX C IEIBI0 TIOTYYCHHS JJOCTOBEPHBIX
BEIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIFHO HCIIOJIB30BAaTh XUMHUYECKHAE 3HAHUS IS
perieHus IpoOJieM B pealbHbIX KU3HEHHBIX CUTYaIIMSIX;

MHTEepeca K TO3HAHHIO M UCCIIeIOBATEIbCKON ACSITEbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEpPHIBHOMY OOpa30BaHUIO U
caM00Opa30BaHUI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHWA TI0 XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMH;

WHTEpeca K 0COOCHHOCTSM TpyJia B pa3WyHbIX chepax MnpodhecCHOHAITBHOM

NEATEIIBHOCTH.
METANIPEIMETHBIE PE3YJ/IbTATbBI

MetanpeameTHble pe3yibTaThl OCBOCHMsI y4eOHOro IMmpenMera «XUMHUsS» Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE IS dbopMHpOBaHHA  MHPOBO33PEHHS]  OOYy4arOIIMUXCS
MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHbIE MOHATHUSA, OTPaXKaroIINe
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUU(PHUKY METOJIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
poLecc, CUCTeMa, HayYHbIH (pakT, MPUHIMII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCIEA0BaHNE, HAOIIOAEHNE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE);

yHUBEpCAJIbHbIE Y4YEOHbIE NEWCTBHS (MO3HABATEIbHbIE, KOMMYHUKATHUBHBIE,

pEryJISITUBHBIE), o0ecCIeunBaroIIne dbopmupoBaHue GyHKIIMOHATBHOM
TPAMOTHOCTH U COIIMATTLHOW KOMITETEHITH 00YYarOIIHXCS;
CITOCOOHOCTH o0y4Jarommxcst HCII0JIb30BaTh OCBOEHHBIE

MEXKIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4EOHbBIC
JIEVUCTBUA B MMO3HABATEIBHON U COIUAIBHON MPAKTHKE.

MeranpeaMeTHbIE PE3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBaanenue YHUBEPCAJIbHbIMHU yueOHbIMH NMO3HABATEJIbHBIMH
JeliCTBUSIMU

1) 6a30Bble JJOrHYeCcKHe TeHCTBUS:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOsemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENATh LENU JACATEIbHOCTH, 3a/aBas IMapaMeTpbl U KPUTEPUU UX
JIOCTUAKEHUSA, COOTHOCHUTD PE3YJIbTaThl JCSITEIbHOCTH C ITOCTABJICHHBIMU LIEJISIMU;

HCIIO0JIb30BaTh MPU OCBOCHUW 3HAHUN MPUEMBI JIOTMYECKOTO MBIILJICHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKKU TMOHSATUM U YCTAHABIMBATh UX B3aUMOCBSI3b,



UCIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHS JIJIsi OOBSICHEHUS OTIETbHBIX ()aKTOB U
SIBJICHUI;

BBIOMpATh OCHOBAHUSI U KPUTEPUU JJisd KJIacCUPUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIIHI;

YCTAHABIMBaTh NPUYMHHO-CIECACTBEHHBIE CBA3M MEXIY H3y4YaeMbIMU
SBJIICHUSIMU;

CTPOUTH JIOTMYECKUE pacCyXJAeHUs (MHAYKTUBHBIC, JACAYKTHUBHBIC, TIO
AQHAJIOTHM), BBISIBISATH 3aKOHOMEPHOCTU M MPOTHUBOPEUUS B PACCMATPUBAEMBIX
SIBJICHHSIX, (DOPMYITMPOBATH BHIBOJIBI M 3aKIIIOUCHUS,

IPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJIMYECKHE
(3HAKOBBIE) MOJIETH, TPEOOPA30BBIBATH MOJIETbHbIE MPEICTABIECHUS — XUMHUYECKUI
3HaK (CUMBOJI) AJIEMEHTA, XUMHUUecKas (popMyia, ypaBHEHHE XUMUUECKON peaKIuu
— MpU pPElICHUH Y4YEOHBIX MO3HABATEIBHBIX M MPAKTUYECKUX 3a7ad, TPUMEHATH
Ha3BaHHbIE MOJICTIbHBIC MPECTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE 1eiiCTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEHIECTB U XUMHUYECKHUX
peakiuii;

dbopMyIMpOBATH 1IETU U 33J1a4U UCCIIEIOBAHMUS, UCTIOIh30BaTh MOCTABICHHBIC
U CaMOCTOSITEIBHO C(OpPMYIHMpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI JiJis1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJCHUIA;

BIIQJIETh HABBIKAMHU CaMOCTOATEJIBHOTO TUIAHUPOBAHUS W MPOBEIACHUS
YYEHHUECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMS HaOMIOaTh 32 XOJ0M
mporiecca, CaMOCTOSTENIbHO MPOTHO3UPOBATH €ro pe3yibrar, (popMyJIupOBaTh
000011IeHNS ¥ BBIBOIbI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEA0BaHUSA,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOJCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEAOBATENBCKOM M MPOEKTHOMN
NESTENBHOCTH, TMPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEILHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3TMYHBIX METOJIOB
MTO3HAHUS.

3) pa6ora ¢ ungopmanueii:

OpUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHMKAX uWHOOpMaruu (HAy4HO-
NoMmyJisipHasi JUTEpaTypa XUMHUYECKOTO COJAEp>KaHUs, CIpPaBOYHBIE MOCOOus,
pecypcebl HTEpHETa), aHanmM3upoBaTh MHPOPMALIMIO PA3IMYHBIX BUAOB U (HOpM
npeACTaBICHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTH u
HEMIPOTUBOPEYUBOCTH;



bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NMYHBIE METOJbI MPU TMOUCKE U
orObope wuH(poOpMaIMK, HEOOXOAMMOW JJIi BBINOJHEHUS Y4YeOHBIX 3aaad
OIIPENIENIEHHOIO TUIIA,

npuoOpeTaTh ONBIT HUCHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IN4HbIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (OpMy  MpeACTaBICHUS
uH(popmalimu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

MCII0JIb30BaTh HAYYHBIN A3BIK B KAUECTBE CPEJCTBA MPU PabOTE C XUMUYECKON
uHbOpMaIueil: MPUMEHITh MEXIpPEAMETHbIE ((PU3NYECKHe U MaTeMaTHYECKHE)
3HaKH M CUMBOJIBI, POpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEICTBA
HaTrJIATHOCTH.

OgyageHne yHMBePCAIbHBIMH KOMMYHUKATUBHBIMHU AeHCTBUAMM:

3aJlaBaTh BOIMPOCHI MO CYLIECTBY 00CYXJ1a€MOM TEMBI B XOJ€ JUaora u/uin
JUCKYCCUHM,  BBICKa3bIBaTh  HjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS IPEATI0KEHHON 3a/1auu;

BBICTYNIaTh C MpE3EHTAIMell pe3yJbTaTOB IO3HABATEIBHOW JESITEIbHOCTH,
NOJIYYEHHBIX CAMOCTOATEIBHO WJIH COBMECTHO CO CBEPCTHUKAMU P BBITIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKONW pabOThl MO HCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEILECTB, pealu3aluyd y4eOHOro npoekra u (popmMyIupoBaTh BBHIBObI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM NYTEM COTJIACOBAHUS IO3ULHMN B
X0J1€ 00CYX/IeHUsI 1 0OMEHAa MHEHUSIMH.

Ogy1aileHHe YHHBEPCAJIbHBIMH PeryJIssTHBHBIMH 1eHCTBUSMMU:

CaMOCTOATENIbHO IJIAHUPOBATh W OCYIIECTBIATH CBOIO IMO3HABATEIBHYIO
NeSTENbHOCTh, Ompenensis e€ Ueaud M 3aJauyd, KOHTPOJIMUPOBaTH W IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh NpENaraéMblii aJIroput™m ACHUCTBUU MNpu
BBIMIOJTHEHUH YYE€OHBIX UM UCCIEJOBATENbCKUX 3a7ad, BbIOMpaTh Haubosee
3¢ (dEeKTUBHBIN CcIOCO0 HMX peneHuss ¢ Y4ETOM TOJyYCHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYLIECTBJISATh CAMOKOHTPOJIb CBOEH JI€ATEIbHOCTH HAa OCHOBE CaMOaHalM3a
Y CaMOOLICHKH.

HNPEJAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOCHMS Kypca «OpraHuyeckas XUMHS»
OTPaXaroT:

chOPMHUPOBAHHOCTh  TPEJACTABICHHM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBIICHUM TPUPOJIBI,



B (OPMUPOBAHUU MBIIUICHUS W KYJIbTYpbl JUYHOCTH, €€ (QPYHKIHMOHAIBHOU
IPaMOTHOCTH, HEOOXOMMOM Ui pelIeHUsl MPaKTUYECKUX 3a/1a4 U SKOJIOTHYECKU
000CHOBAaHHOT'O OTHOUIEHUS K CBOEMY 3[I0POBbIO U PUPOJIHOM CPEJIE;

BJIAJCHUE  CHCTEMOW  XUMHUYECKHX  3HAaHWWA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATaIIAE TMOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAas
000J10YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, DJIEKTPOOTPUIIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpall€HHas), MOJIb, MOJSpHAas
Macca, MOJISIpHbINA O0BEM, YIIIEPOIHBIN CKENET, PyHKUMOHAIbHAS TPYIINa, pauKall,
U30MEpUsl, U30MEPBI, TOMOJOTUYECKUI psAZl, TOMOJIOTH, YIJIEBOJOPObI, KUCIOPO.
U a30TCOJEpIKAIME COCIAMHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE COCJIMHEHHUSI); TEOPUU M 3aKOHBI (TEopusi CTPOEHUs
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MAacChl BEUIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN SI3bIK XWMHH; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXallke B OCHOBE IOHMMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XHWMHYECKHX
SIBIICHUM, (DAKTOJIOrMYECKUE CBEJEHUSI O CBOMCTBax, COCTaBe, IOJIYYEHUU U
0€30MacHOM HCIIOJIb30BAHUM BAXXHEHIIMX OPraHMYECKUX BEIIECTB B OBITY U
IPAKTUYECKOH JESITEIbHOCTH YEJIOBEKa,;

c(OpPMUPOBAHHOCTh YMEHHM BBISBIATH XapaKTepHbIE MPU3HAKU TMOHITHM,
yCTaHaBJIMBAaTh UX B3aUMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOIIUE MOHSATHS NpPU
ONMCAHUU COCTaBA, CTPOCHHUS U IPEBPALIEHUN OPTAHUYECKUX COEAUHEHN;

c(hOpMUPOBAHHOCTh YMEHHUI HCIMOIB30BATh XUMHUYECKYI0 CUMBOJIMKY JJIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
GopMynl OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX PpEaKIUH,
W3rOTaBIIMBaTh MOJIEM MOJIEKYJ OPTaHMYECKHX BEUIECTB I WIUIFOCTPAlUU HX
XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIMBATH NPHHAMJIEKHOCTh H3YUEHHBIX
OpraHMYEeCKHMX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K OINPEACIEHHOMY
KJIaccy/Tpynmne coeluHeHUuN (yriaeBOJOpOAbl, KHUCIOPOJ M a30TcoieprKaline
COCIMHEHUSI, BBICOKOMOJICKYJIIPHBIE COEIUHEHUs), JaBaTh HMM Ha3BaHUS IO
cuctematuyeckoi HomeHknarype (IUPAC), a taxke npUBOAUTH TpUBHAIbHbBIC
Ha3BaHUS OT/AEJbHBIX OPraHUYECKUX BEUIECTB (ITWICH, MPONMWIEH, AalleTHUJIEH,
STUJIECHTIIUKONb, TIULEPUH, (eHON, (opMalbIerusl, aneTaibAeruj, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCJI0Ta, OJICMHOBASI KACI0TA, CTEAPUHOBAs KUCIIOTA, TIIF0K03a,
bpykTO3a, KpaxmMal, IeJTI0103a, TIUIKH);

c()OPMHUPOBAHHOCTh YMEHHUS OMNPENCNSITh BHUAbl XUMUYECKON CBSI3U B
OpraHUYEeCKUX COCIMHEHUAX (OJUHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHUSI MPHUMEHSTH TMOJOXKEHUSI TEOPUH CTPOCHUs
opranuveckux BemectB A. M. BytnepoBa juist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;



c(hOpMHUPOBAHHOCTh YMEHHUN XapaKTePU30BaTh COCTAB, CTPOEHUE, (HU3HUUECKUE
U XUMHUYECKHE CBOMCTBA THUMUYHBIX MPEACTAaBUTEICH pa3IUYHBIX KJIACCOB
OpraHUYeCKUX BEIIECTB (METaH, 3TaH, dTUICH, IPONUJICH, alleTUiIeH, OyTaaueH-1,3,
MeTunoyTtaaueH-1,3, 6eH3071, METaHOJ, 3TAHOJ, STUIICHTIIUKOIb, TIUIEPUH, PEHOIT,
aleTalbJIeru]l, MypaBblHasl U YKCYCHAsl KUCJIOTBI, TJI0OK03a, Kpaxmal, HeJUI0103a,
AMUHOYKCYCHasi KHCJIOTa), WUIIOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXKIYy HUMU
YPaBHEHHUSIMU COOTBETCTBYIOIIUX XHWMHUYECKHUX PEAKIUM C HCIOJIb30BaHUEM
CTPYKTYPHBIX (hOpPMYJI;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKHU YTJIEBOIOPOIHOTO
CBhIpbs (HE(DTh, MPUPOAHBIN Ta3, YroJib), CIIOCOOBI UX MEPEePaA0OTKU U NMPAKTUIECKOE
IpUMEHEHUE TPOYKTOB MepepadOTKu;

c(hOpMUPOBAHHOCTh YMEHHMM MPOBOJAUTH BBIYUCICHUS IO XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIU IMPOIYKTA
PEaKIMK MO U3BECTHBIM Macce, 00bEMY, KOITHMUECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WM MIPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHUH BJIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJ[aX HAYYHOT'O MO3HAHUs, UCIOIb3YEMbIX B XUMUU MPU U3YUYECHUH BEIIECTB U
XUMHUYECKUX SIBJICHUM (HaOJII0/ICHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJCIUPOBAHUE),
UCIIOIb30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKHU3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIIO/IaTh MPABUIIA MOIb30BAHUS XUMUYECKOU
MOCYJIOM W JTabOpaTOPHBIM OOOPYIOBAaHMEM, a TAaKXKE TMpaBWiIa OOpaIeHUs C
BEIIIECTBAMHU B COOTBETCTBHM C MHCTPYKUUSIMH 1O BBITOJHEHHUIO J1a0OpaTOPHBIX
XUMUYECKHUX OIBITOB;

chOpMUPOBAHHOCTh YMEHUW IUIAHUPOBATH U BBINOIHATh XUMHUYECKUM
AKCHEPUMEHT (MIPEBpAICHUs] OPraHUYECKUX BEIIECTB MPU HATPEBAHUU, TOJIyYEHUE
ATUJIEHA U U3YUYEHUE €TI0 CBOMCTB, KAYECTBEHHBIE PEAKIIUN OPTaHUYECKUX BEIIECTB,
JieHaTypalus OeJIKOB MPU HArPEBAHUHU, IIBETHBIE PEaKIIMK OETKOB) B COOTBETCTBUU
C TpaBWJaMU TEXHUKH O€30MacCHOCTH TIpu OOpalleHUud C BeEIIeCTBAMU U
7a00paTopHbIM  000pYyJOBaHUEM, MPEACTABIATh PE3YJNbTaThl XUMHYECKOIO
JKCIIepUMEHTa B (OpME 3aMHMCH ypaBHEHUN COOTBETCTBYIONIUX PEAKIHA U
(dbopMyIMpPOBaTH BHIBOJBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJy4aeMyl M3 pPa3HbIX MCTOYHUKOB (CpPEICTBAa MacCOBOM
uH(popmaiuu, THTEpHET U Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOAaTh  IpaBHJIa  JKOJIOTHYCCKH
1[EJIeCO00pa3HOr0 TOBEIEHUS B OBITY M TPYAOBOM JESITEIIBHOCTH B IIEJISIX
COXpPaHEHHUSI CBOETO 3JI0POBbS M OKPYXKalolIed MPUPOIHON Cpeibl, OCO3HABATH



ONACHOCTh BO3ACHCTBUSA Ha >KUBBIE OPraHU3Mbl OIPEJCIEHHBIX OPraHUYECKHUX
BEILIECTB, MOHUMas cMmbici mokazarens [1/IK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBpAICHUsS UX BPEIHOIO BO3JCHUCTBUSI HAa OPraHU3M
YeJI0OBEKa,

JUIS 00YYaroIIUXCsl ¢ OTPaHUYECHHBIMH BO3MOYKHOCTSIMHU 37I0pPOBBS: YMECHHE
NPUMEHSITh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaX IIO3HAHUS BEIICCTB U
XUMHYECKUX SBIICHUH;

JUISL CIIETNBIX M CIa0OBUASIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUCHHYIO chcTeMy oOo3HaueHui JI. bpaiinsa mjs 3anmucu XUMHUYECKUX

dbopmyi.
11 KJIACC

[IpenmeTHbie pe3ysbTaThl OCBOCHMS Kypca «OOImas M HeopraHudeckas
XUMUSD OTPakaroT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABICHUH: O XHUMHUYCCKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOUN KapTUHBI MUPA, POJIM XMMHUH B IO3HAHUU SIBJICHUU TPUPOJIBI,
B (GOPMUPOBAHWU MBIIUICHUS U KYJIbTYpbl JIMYHOCTU, €€ (DYHKIIMOHATBLHOU
rPaMOTHOCTH, HEOOXOIUMOM JJIsl PEIICHUs MPAKTUYECKUX 3a]lad U SKOJIOTHYECKU
000CHOBaHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO U MPUPOIHOI CpeIe;

BJIAJICHUE  CHUCTEMOM  XMMHYECKUX  3HAHMH, KOTOpass  BKJIFOYAET:
OCHOBOTIOJIATAIOIINE TOHATHUS (XMMHUYECKHM JJIEMEHT, aToM, H30TOI, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIA O0OBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTENEHb OKUCICHHS, XUMHUUYECKAs CBS3b
(KoBaJIeHTHAs1, MOHHAs, METaJUTMYECKas, BOJAOPOIHAS ), KpUCTAJUIMYECKas pelieTka,
TAMBl ~ XUMHUYECKUX  PEAKIMH, PacTBOp, DJIEKTPOJIUTHI, HEDJICKTPOIUTHI,
BJIEKTPOJIMTUYECKAss JAUCCOLMAIUSA, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKON peakiuu, XUMUYECKOE pPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
3JIEKTPOJIMTUYECKON Jucconmanuu, nepuoandyeckui 3akon [[. M. Menpaeneena,
3aKOH COXPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHHUS M IMPEBpAICHUS SHEPTUHU
P XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECCKHUN SI3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYMHHOCTH U
CHUCTEMHOCTH XUMHWYECKHUX SIBJICHUH, (PAKTOJOTMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEeHUU U 0€30MacHOM HMCIOJIb30BAHUM BAXKHEHIITNX HEOPTaHUYECKUX
BCILIECTB B OBITY U MPAKTUICCKOU JICATCIIBHOCTH YEIIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHH BBISBIIATh XapaKTepHbIC IPU3HAKU TOHSATHM,
YCTAHABIIUBATh MX B3aMMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOUIME MOHATHS MPHU
ONMCAHUY HEOPTaHUYECKUX BEILECTB U UX MPEBPALICHHUI;

c(hOpPMHUPOBAHHOCTh YMEHHH HCIOIH30BATh XUMHUYECKYI0 CHUMBOJIHKY JIJIS
cocTaBlieHHsT (oOpMysa BEIIECTB M  YpPaBHCHUN  XHMHYECKHUX  PEAKIIHH,



cuctematudeckyto HomeHkiIaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIbHBIX
HEOPraHMYECKUX BeIIEeCTB (yrapHblii Tra3, YIJIEKUCIBIM Ta3, aMMHaK, TamiéHas
U3BECTb, HEeTalIEHAsI U3BECTh, MUThEBAs CO/A, MUPUT U JIPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUI OTMPECNISITh BAICHTHOCTh U CTCTICHh OKUCIICHUS
XMMHUYECKUX DJIEMEHTOB B COCIUHEHUSX PA3JIMYHOIO COCTABA, BUJ XUMHUYECKOU
CBs3U (KOBaJIeHTHAsl, MOHHAs, METaJUIMuecKasi, BOJAOPOIHASA) B COCIMHEHUSIX, THUII
KPUCTAJTMYECKON PEIIETKH KOHKPETHOTO BeIlleCTBa (aTOMHAas, MOJEKYJspHas,
MOHHAs, METAJJIMYECKas), XapaKTep Cpeibl B BOJAHBIX PACTBOPaX HEOPraHUYECKHUX
COCJIMHCHHM;

c(hOpMHPOBAHHOCTH YMEHHUI YCTaHaBIIMBATh MPUHA/JIEKHOCTh
HEOPraHWYEeCKUX BEIIECTB IO MX COCTaBy K OMNpeAeNEHHOMY Kiaccy/TpyIie
COeMHEHUN (MPOCThIE BEIIECTBA — METAJIbI U HEMETAJIbl, OKCUbl, OCHOBaHU,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHM PaCKPBIBaTh CMBICI MEPUOANUECKOro 3akoHa [l.
N. MeHnneneeBa v IEMOHCTPUPOBATH €TI0 CUCTEMATU3ZUPYIOITYIO, 00BICHUTEIbHYIO
U IPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX »djieMeHTOB |—4 mnepuoaoB Ilepuoanueckoil cucTteMbl
xuMuueckux ayemeHToB JI. M. MeHneneeBa, MCHONB3ys MOHATHS «S-, p-, d-
AJIEKTPOHHBIE OPOUTANINY, «KIHEPTETUUECKUE YPOBHIY», 0OBSICHATH 3aKOHOMEPHOCTHU
U3MEHEHUS CBOMCTB XMMHMYECKUX JJIEMEHTOB M MX COCIUHEHUW MO MEpuoiaM U
rpynnam Ilepuoanueckon cucremsl xuMudeckux emeHToB [1. 1. Menneneesa;

c(hOPMHUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIUE
XUMHUYECKUE CBOICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KIIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXIY HEOPTraHUYECKUMHU
BEIIIECTBAMU C IMOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIUN;

c(hOpPMHUPOBAHHOCTh yYMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIIUU TIO0
pa3IMYHBIM TPU3HAKAM (YUCITYy M COCTaBy PEarupyroliux BEIIECTB, TEIJIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTETIEHEW OKHCIICHUS JIEMEHTOB, 0OpaTHUMOCTU
peaKIMM, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTABISATH YpPAaBHEHUSI PEAKIUUA pa3IUYHBIX
THUIIOB, TIOJIHBIE U COKpAIEHHBIE YPABHEHUS PEAKIIU MOHHOTO OOMEHA, YUUThIBAs
YCJIOBHUSI, IPU KOTOPBIX 3TU PEAKLUH UAYT 10 KOHIIA;

c(OPMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIUH, MOATBEPKIAAIOUIUE
KAQ4eCTBEHHBI COCTaB PAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACMO3HABATH
ONBITHBIM ITYTEM HOHBI, PUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPTraHUYECKHUX
BEILIECTB;



c(OPMHUPOBAHHOCTh YMEHHUH  pacKpbIBaTh CYIIHOCTh OKHUCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJIECHHS 3JEKTPOHHOIrO OanaHca
ITUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
pPEeaKIMK OT Pa3IUYHBIX (PAKTOPOB; XapaKTeP CMEIIEHNUS XUMUYECKOTO PAaBHOBECHUS
B 3aBUCUMOCTH OT BHEIIHEro Bo3aeicTsus (npunuun Jle latense);

c(OpMUPOBAHHOCTh YMEHUW XapaKTepU30BATh XMMHUYECKHE MPOILIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHHUs] CEPHOW KHUCIOTHI, aMMHUaKa, a
TaKkke CPOPMUPOBAHHOCTH NPEJCTABICHUN 00 OOMMX HAyYHBIX MPUHIIUINAX U
IKOJIOTHYECKUX MPOOIIeMaxX XMMHUYECKOTO MIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYMCICHHS C HCIOJIb30BaHUEM
HOHSTHS «MaCcCOBas 10J1s1 BEILIECTBA B paCTBOPE», OOBEMHBIX OTHOIIEHUI ra30B Mpu
XUMHUYECKUX PEaKIMAX, MacChl BEIIeCTBA WIM O0BbEMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM OO0BEMY OJHOTO M3 YYaCTBYIOUIMX B pEaKlUU
BEIIECTB, TEIJIOBOro 3¢ (deKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHUs MacChl
BELIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHU COOIIOIaTh MPaBUIIA MOIb30BAHUS XUMUYECKOU
nocyoi M JabopaTopHBIM O0OpYyIOBAaHUEM, a TaKXe MpaBuiIa OOpaIieHus C
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKIUSIMH TO BBIIOJHEHHUIO J1a0OpaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOPMHUPOBAHHOCT, yMEHUH TUTAHUPOBATH W BBIONHATH XHUMHYCCKUIH
SKCIIEPUMEHT (Pa3joKEeHHE MEPOKCHIA BOJOPOAA B MPHUCYTCTBHM KaTalu3aropa,
ONpENENEHUE CpEelbl PpPacTBOPOB BEUIECTB C IOMOIIBID YHHUBEPCAIBHOTO
WHMKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEakIuu,
peaklMy HOHHOTO OOMEHAa, KauyeCTBEHHbIE pEaKIuu Ha cyib(ar-, kapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE SKCIEPHUMEHTAIbHBIX 3a]ad 10
TeMaM «Metamey u «HemeTamiby) B COOTBETCTBHHM C TPABWJIAMH TEXHUKU
0€30MacHOCTH TIPH OOPAIIEHUHU C BEIIECTBAMHU M JIA0OPATOPHBIM 000PYI0OBAaHUEM,
IPEACTaBIATh PE3YJbTaThl XHWMHUYECKOIO0 OJKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX peakUuil U (OpMyIUpOBATH BHIBOABI HAa OCHOBE
3TUX PE3yJIbTaTOB,;

c(OPMHUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(hOpPMAIMIO, TOJYYaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOU
KOMMYyHUKaIuu, IHTepHeT u Apyrux);

chOpMUPOBAHHOCTh ~ YMEHUW  CcOONIOAaTh  MpaBWIa  JKOJIOTHYECKU
LEJIeCO00pa3HOro TMOBEJIEHUA B OBITY M TPYNOBOM JEATEIBHOCTH B LEIAX
COXPAHEHUsI CBOErO 3J0POBbS U OKPYXKAIOIIEH NPUPOIHOM Cpeabl, OCO3HABaTh
OMACHOCTb BO3JICHCTBUA Ha KUBbIE OPraHU3MBbI OIMPEICIEHHBIX BEIIECTB, TOHUMAs



cmpicn mokazarens I[IJIK, mosicHATe Ha mnpuMepax crnocoObl YMEHbBILIEHUS U
MpeAOTBPAIICHUS UX BPEHOTO BO3ACHCTBHS HA OpPraHU3M YEJIOBEKa,

JUIsl 00YyYaronIuXxcsi ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 3JIOPOBBSI: YMEHUE
IPUMEHSTh 3HAaHUSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBIICHUM;

JUISL  CIENBbIX M CIa0OBHIAIIMX OOYYaIOIIMXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuid JI. bpaiins nis 3anmucu XUMMUYECKUX

dbopmyi.



3. TEMATUYECKOE IIJTAHUPOBAHHME C YYETOM PABOYEM

INPOI'PAMMBI BOCIIUTAHUA

10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBo
yacoB

JJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/bHbIE PeCypChl

[IpenMer opraHnyecKon XUMUH,
€€ BO3HUKHOBEHHUE, Pa3BUTHE U
3Ha4YEHUE

https://resh.edu.ru/subject/29/10/

Teopust cTpoeHHs OpraHUYEeCKUX

coenuHenuit A. M. bytneposa, eé

OCHOBHBIC ITOJIOXKCHHA

https://resh.edu.ru/subject/29/10/

IIpencraBnenue o
KJaccu(UKaluy OpraHMYECKUX
BeniecTB. Homenkiatypa
(cucremaTuveckas) u
TPUBHUAJIbHBIC HA3BAHUS
OpPraHUYECKUX BEIIECTB

https://resh.edu.ru/subject/29/10/

AJIKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUHN PSIJT

https://resh.edu.ru/subject/29/10/

Meran u 3TaH — npocTenimne
MPEICTaBUTENN AJTKAHOB

https://resh.edu.ru/subject/29/10/

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMWCTBA

https://resh.edu.ru/subject/29/10/

OTWIIEH U IIPONMIIEH —
IIPOCTEHIINE IPEACTaBUTENIN
AJIKEHOB

https://resh.edu.ru/subject/29/10/

[TpakTuueckas padora Ne 1.
«ITomyuenune sTrIIeHa U
W3yYE€HHUE €r0 CBOMCTBY

https://resh.edu.ru/subject/29/10/

Ankanuensl. bytaauen-1,3 u
meTunoyTanuen-1,3. [lomyuenue
CHHTETUYECKOI0 KayuyKa 1
PE3UHBI

https://resh.edu.ru/subject/29/10/

10

AJIKMHBI: COCTaB U 0COOEHHOCTH
CTPOEHUS, TOMOJIOTMYECKHUM Psia.
AnetuieH — npocTteimunit
IIPE/ICTaBUTENb aJIKUHOB

11

Brrunciaenus no YpPaBHCHUIO




XUMHYECKOW peaKkun

12

ApeHbl: 6€H30J1 U TOTYOII.
TOKCHYHOCTH apeHOB

13

I'eneTmyeckas CBA3b
YTJIEBOJIOPOJIOB,
MIPUHAJICKAITUX K PAa3TMYHBIM
KJaccaMm

14

IIpupoHbIE HCTOYHUKH
YTIIEBONOPOIOB: IPUPOAHBIN T'a3
U MOIyTHbIE HE(TAHBIE Ia3bl,
HEPTb U IPOIYKTHI €€
nepepadoTKu

15

IIpupoHbBIE HCTOYHUKH
YTIIEBONOPOIOB: IPUPOAHBIN T'a3
U MOIYTHbIE HE(TAHBIE Ia3bl,
HE(PTb U IPOTYKTHI €€
nepepadoTKu

16

Kontponbnas paboTa mo pasaeny
«YTIIeBOAOPOABD)

17

Hpe;[eanLIe OJHOATOMHBIC
CIIUPTHI: METAHOJ U 3TAHOJ.
Bonopoanas cBsizb

18

MHOroaToMHEbIE CIIMPTHI:
STUJICHTJIMKOJIb U TTIMLHCPHUH

19

DeHOo: CTPOCHUE MOJIEKYJIbI,
buznyecKkue 1 XuMU4EeCKHe
CBOIICTBa, MPUMEHEHHE

20

Anpaeruapl: GopManbaeTuI U
aneTajabaerun. AleToH

21

OaHOOCHOBHBIE MTpEEIIbHBIC
KapOOHOBBIE KUCIIOTHI:
MypaBbHHAS U YKCyCHast

22

[TpaxTrueckas padota Ne 2.
«CBoiicTBa pacTBOpa YKCYCHOM
KHCIIOTBD)

23

CreapuHoBas 1 OJIEUHOBAs
KHUCJIOTHI, KaK peCTaBUTENN
BBICIIIUX KapOOHOBBIX KHCIIOT

24

MpEI1a KaK COJTH BBICIITHX
KapOOHOBBIX KUCIIOT, X MOIOILIEEe
JICUCTBHE




25

Crnoxuable 3(upbI KaK
MIPOM3BOIHBIE KaPOOHOBBIX
KUCIIOT. [ MapOIN3 CI0KHBIX

a¢upoB

26

Kupsr: runponus, npuMeHeHue,
Ouosoruyeckas pojb >KUPOB

27

VTiIeBoAbl: COCTaB,
Kknaccudukanus. Baxneimme
MPEJICTABUTENH: TIIFOKO03a,
bpykTo3a, caxapo3a

28

KanMaJ'I " OCI0JI03a KaK
MMPUPOAHBIC TTOJIMMEPBI

29

Kontponbnas paboTa mo pasaeny
«Kucnopoaconepxaiue
OpraHUYECKHUEe COCTUHEHUS/
Bceepoccutickast mpoBepoydHas
pabota

30

OO61mas xapakTepucTHKa
a30TCO/IEPKAIIMX OPTaHUYECKIX
coenuHeHu / Beepoccuiickas
npoBepoyHas padbora

31

AMUHBI: METWJIAMHAH U aHWJINH

32

AMHWHOKHCIIOTHI KaK
am(oTepHbIC OPraHUYECKUE
COEIMHEHHS, UX OMOJIOTHYECKOE
snauenue. [lentuael. benkn xak
MPUPOAHBIE
BBICOKOMOJIEKYJISIPHBIE
COCIUHEHMUS

33

OCHOBHLIG IIOHATHUA XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUN

34

OCHOBHBIEC METOAbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coequHenmii. IlmacTMaccel,
Kay4yKH, BOJIOKHA




11 KITACC

n/n

Tema ypoka

KoanuyecTBO
JacoB

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsl

Bcero

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYpaIus aTOMOB

IIepnoanueckuit 3axoH u [lepnoanueckas
CHUCTEMa XMMUYECKUX 1eMeHTOB /[, 1.
MeHeneeBa, ux CBsi3b C COBPEMEHHOM TeOpUeEn
CTPOEHHMSI AaTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XAMUYECKHX JIEMEHTOB U HX COCIUHCHHUH I10
rpynmnam u nepuojam. 3HaueHue
MEePUOINYECKOTO 3aKOHA U CUCTEMBI
xumudeckux dyemenToB [[.M. Mengeneena B
pPa3BUTHH HAYKH

Crpoenue BemiecTBa. XMMUUYECKasi CBA3b, €€
BU/IbI; MEXaHU3MBI 00pPa30BaHMs KOBAJICHTHOM
cBs3u. BopopoaHas cBsizb

BaneHnTHOCTBE. DNEKTPOOTPULIATEIBHOCTb.
Crenens okucieHus. BemiectBa MOJIEKYJISIPHOTO
¥ HEMOJIEKYJIIPHOTO CTPOCHUS

[Tonsatue o nucnepcHbIX cucremax. MicTuHHbIE U
KOJUIOMJIHBIE pacTBOpbl. MaccoBas 1o
BELIECTBA B pacTBOpE

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHUYECKUX COeANHEHUN. [ 'eneTnueckas
CBSI3b HEOPTaHUYECKHX BEIIECTB, PA3IMUHBIX
KJIACCOB

Knaccudukanus XuMHUYECKUX peaklui B
HEOPraHUYECKON M OPraHUYECKON XUMUU.
3aKOH COXpaHEeHMsI MacChl BEIIECTB; 3aKOH
COXPAHEHHUs U NPEBPAIIECHUS SHEPTUU NIPU
XMMHUYECKHUX PEaKIMIX

CkopocTts peaknuu. OOpaTUMbIe PEAKIIHH.
XHMHYECKOE paBHOBECHE

10

[Ipaktuyeckas padora Ne 1. «Brnusiaue




pa3u4YHBIX (PaKTOPOB HA CKOPOCTh XUMHUECKOM
peaKkum»

11

DnexTpoiauThueckas auccormanus. [lonstue o
BOZIOpOAHOM Tokazatene (pH) pactBopa.
Peaxiiuu nonnoro oomena. ['maponus
OpPTraHUYCCKUX U HCOPTaHNYCCKUX BCIICCTB

12

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
[TonsiTHE 00 AIEKTPOIM3E PACIUIABOB U
pacTBOPOB COJIEH

13

KonTponbnas pabota no paszueny
«Teopernyeckue OCHOBBI XUMHM»

14

Mertamibl, ux noyioxenue B [lepuoanueckoit
CHCTEME XMMHYECKUX deMeHToB JI. 1.
MenpneneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB.
OO6mue ¢puznyecKkre CBOMCTBA METANIOB

15

CrnnaBel METaIOB. DJIEKTPOXUMUYECKUH P
HaIPsKEHUN METAJIOB

16

XHUMHUYECKHE CBOMCTBA Ba)KHEHUIIINX METAILIIOB
(HaTpuii, Kanui, KaabIUi, MAaTHHUHA, ATFOMUHUI)
U UX COCTUHEHUHU

17

XUMHUYECKUE CBOMCTBA XpoMa, MEJIU U UX
COCIUHEHUN

18

XuMHYeCcKHe CBOMCTBA IIMHKA, JKeae3a U UX
CoeIUHEHUN

19

[IpakTuueckas padora Ne 2. "Pemenue
9KCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME
«Mertamib»"

20

Hewmeraniel, ux nonoxxenue B [leproanueckoi
CHCTEME XMMUYECKUX 351eMeHToB []. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB

21

®u3nYeCKre CBOMCTBA HEMETAIIOB.
ANoTpomnus HeMETaJUIOB (Ha puMepe
KHCIIOPOJia, cepbl, hocdopa u yriepoia)

22

XUMHUYECKUE CBOWMCTBA raJIOT€HOB, CEPBI U UX
COeIUHEHUN

23

XuMUYecKue CBOMCTBA a30Ta, pochopa u ux
COEeIMHEHUN

24

XUMHUYECKUE CBOMCTBA yIIIepoJa, KPEMHUS U UX
COCIUHEHUN

25

[IpumeHeHne BaXKHEUIINX HEMETAJUIOB U UX
COeTUHEHUN




O0001IEHHE U CUCTEMATU3ALIMS 3HAHUMN 110 TEME
«Hemeramtbly. BerauciaeHus 10 ypaBHEHUSAM

26 XUMUYECKHUX PEAKLIUN U TEPMOXUMHUYECKHE
pacyEThI
[IpakTuueckas padora Ne 3. «Pemienne

27 SKCTIEPUMEHTAIIBHBIX 3a]1a4 110 TEME
"HemeTtamnsi'"»

73 KonTponbHas pabota no Temam « MeTalib» U
«Hemetamibny

29 Heoprannueckue u OpraHm4eckue KUCIOThI.
Heoprannueckue 1 OpraHnuecKkue OCHOBAHMS
AMdoTepHbIC HEOPTaHUYECKHIE U OPTAaHHIECKUC

30 coenuHenus. I'eneTndeckas CBsI3b
HEOPraHWYECKUX U OPraHUYECKUX BEUIECTB
Ponb xumun B o0ecrieueHuu SKOJIOTHIECKOM,

31 SHEPreTHUYECKON U MUIEBON OE30MaCHOCTH,
Pa3BUTUU MEIUITUHBI
[IpencraBnenus 06 OOIMUX HAYYHBIX MPUHITUIIAX

32 MPOMBIIUIEHHOTO MOTYY€HUs BaXKHEUIIINX
BEILIECTB

33 UYesoBek B MUpPE BEILIECTB U MATEPHUAIIOB

34 XHMUS U 310pOBbE YEIIOBEKA




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOT'PAMMBbBI

10 KUIACC

Kon
NpoBepPsSieMOro
pe3yJbTarTa

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01mero oopa3oBaHus

1

Teopernyeckre OCHOBBI OPraHUYECKON XUMHH

1.1

ChopMHUpPOBAHHOCTH MPEACTABICHUN O XUMHUUYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XMUMHUHU B IO3HAHUU
SBIIEHUN TPHUPOAbI, B (POPMHUPOBAHUHM MBIIUICHUS M KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIHMOHAJIBHON TPaMOTHOCTH, HEOOXOIUMOM s
pelieHusT MPaKTUYECKUX 3a7ad U HIKOJOTHYECKU OOOCHOBAHHOTO

OTHOILEHHUS K CBOEMY 3/I0POBBIO U MIPUPOHOI cpejie

1.2

Bnagenue cucTeMON XUMHUYECKMX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraroIIre IMOHATHS (Monekymna, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIBHOCTh, CTEIIEHb OKUCICHUS, XUMUYECKas CBA3b,
MOJIb, MOJISIPHAs Macca, MOJSIPHBIA OOBEM, YIJIEPOIHBIN CKEJET,
GyHKMOHANBHAS ~ TPYMNIA,  paadKal, HW30MEpHUs, HU30MEpHI,
TOMOJIOTUYECKUIM psAll, TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOI- U
a30TCo/epIKAIIUE COCTMHECHHS, OMOJOTUYECKH aKTHBHBIC BEIECTBA
(yryieBofbl, KUpbI, OEJIKH), MOHOMED, MTOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUS); TEOPUU M 3aKOHBI (TeOopust
XUMHUYECKOIO CTPOCHMsI opraHudeckux BeuniectB A.M. bytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHH S3BIK XMUMHUH, (DAKTOIOTHUCCKUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, IOJYYCHHUHM U O€30macHOM
WCIIOJIb30BAHUM BAXXHEUIIUX HEOPraHMYECKUX U OPraHUYEeCKUX

BCIICCTB B 6BITy )51 HpaKTI/I‘leCKOﬁ ACATCIIbHOCTH 4YCJIOBCKA

1.3

ChopMupoBaHHOCTh YMEHUI BBIABIATH XapaKTEPHbIE MPU3HAKU
NOHATHH,  yCTAHABIMBAaTH MX  B3aUMOCBA3b,  HCIIOJIb30BaTh
COOTBETCTBYIOIIUE IOHATUA IIPU OINMCAHUU COCTaBa, CTPOEHUSA U

MPEBPAILLCHUI OPTaHUYECKUX COECTUHECHUI

1.4

c(OpMHUPOBAHHOCTh YMEHUH UCIOIb30BaTh XUMUYECKYIO CUMBOJIUKY
JUISL COCTABJIEHHSI MOJIEKYJISIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM,
COKpal€HHON) (OopMya OpPraHUYECKUX BEIIECTB U ypaBHEHUH
XUMUYECKUX  pEeakUWid,  HW3rOTaBIMBATh  MOJEIM  MOJIEKYJ
OPraHMYECKHUX BEIIECTB I WUIIOCTPAUUA HMX XUMHUYECKOIO0 U

MPOCTPAHCTBEHHOT'O CTPOCHHUS




1.5

ChopMHUpPOBAaHHOCT, yYMEHUW YCTAaHABIWBATH MPUHAJICKHOCTD
M3YYEHHBIX OPraHUYECKHX BEILECTB MO HUX COCTABY M CTPOCHHUIO K
onpeAenéHHOMY Kiaccy (Tpymnmne) coeauHeHWi (yTiIeBOIOpPObI,
KHCIIOPOJ U a30TCOJEp Kallhe COECIUHEHMs, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHMs), JaBaTh WM Ha3BaHUS 10  CHUCTEMAaTHYECKOM

HoMmeHkiarype (IUPAC)

1.5

ChopMupoBaHHOCTH YMEHUS ONPEACISATh BUIBI XUMHUYECKON CBS3H B

OpTraHUYCCKUX COCIUHCHUAX (OI[I/IHapHBIe n KpaTHLIe)

1.6

ChopMupOBaHHOCTH YMEHHMS TPHUMEHATH: TIOJOXKEHUS TEOPHHU
CTpOeHus oprannyeckux Beuiects A.M. bytnepoBa a1 00bsicHeHUs
3aBUCHUMOCTH CBOWCTB BEIIECTB OT HUX COCTaBa M CTPOCHHSA; 3aKOH

COXPAaHCHUSA MAaCChl BCIICCTB

VYraesogoponel.  Kucinopoacoaepkamme ©W  a30TCOAEpKAIUE

OpTraHU4YC€CKUC COCIUHCHU . BBICOKOMOJICKYJISIPHBIG COCAMHECHUA

2.1

CdopmMupoBaHHOCTh YMEHUI NPUBOJUTH TPUBHMAJIBHBIE Ha3BaHUS
OTJIENIbHBIX OPraHMYECKHX BEIIECTB (3TUJICH, MPOIMJIEH, AalETHIIEH,
STUJICHIJIMKOMb, TIMLEPHUH, (QeHois, GopmManblierus, areranbIeru,
MypaBbHHAsl KHCJIOT4, YKCYCHasi KHCJIOTa, OJICMHOBAas KHCIOTA,
CTeapHHOBAs KHUCIIOTa, TIFOKO3a, (PyKTO3a, Kpaxmal, IIeJUTI0JI03a,

TJIUIIAH)

2.2

CpopMHUpPOBAaHHOCT, YMEHHI XapaKTEepU30BaTh COCTaB, CTPOCHUE,
dusznyeckue M XMMUYECKHUE CBOWMCTBA TUIMUYHBIX MPEACTaBUTEICH
pa3IMYHBIX KJIACCOB OPraHWYECKUX BEIIECTB (METaH, 3TaH, dTHJICH,
MpOINWIEH, aneTwieH, OyramaueH-1,3, merunOyramueH-1,3, GeHzodn,
METaHOJI, ITAHOJ, TUICHIINKOIb, TIIHIEPUH, ()EHO, alleTAIbIETH/I,
MypaBbUHAs M YKCYyCHasl KHCIIOTHI, TJIFOKO3a, Kpaxmall, [eJUII0I03a,

aMUHOYKCYCHasl KUCJIOTa)

23

C(bOpMI/IpOBaHHOCTB YMCHUA WIUIIOCTPUPOBATH F'CHECTUYCCKYIO CBA3b
MKy THUIIMYHBIMHA npeaACTaBUTCIIAMUA Ppa3IuYHBIX KJ1aCCOB
OpTaHU4YCCKUX BCIICCTB YpaBHCHUAMU COOTBETCTBYIOIIUX

XUMHUYECKHX PEaKUil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (hOpMyIT

2.4

ChopMupOBaHHOCTH ~ YMEHHSI ~ XapaKTepPH30BaTh  MCTOYHUKH
YIJIEBOAOPOAHOTO ChIphbs (He()Th, MPUPOIHBIN Ta3, Yroib), CIOCOOBI
UX TepepadoTKM W  MNPAaKTHUYECKOE NPUMEHEHHE MpPOJIYKTOB

nepepaboTKu

XUMHSA ¥ KHA3Hb. PacuéTrl

3.1

CdopmMupoBaHHOCTh YMEHUH BIAJeTh CHUCTEMOM 3HaHUUH 00




OCHOBHBIX METOJaX HAy4HOI'O IO3HAHWs, HMCIOJIb3YEMBIX B XHMHH
OpU H3YYEHUHM BEIIECTB M XMMHUYECKHUX SBJICHUH (HaOmoneHue,
U3MEpEHUe,  SKCIEPUMEHT,  MOJEIMPOBAHUE),  UCIHOJIb30BAThH
CUCTEMHBIE XUMHUYECKHE 3HAHHA MU [PUHATUS PEIICHHH B
KOHKPETHBIX JKU3HEHHBIX CUTyalUsX, CBA3AHHBIX C BELIECTBAMU U UX

IMPUMCHCHUCM

3.2

ChopMupoBaHHOCTE YMEHHU COONIONATH TPABHWIA TOJIH30BAHUS
XUMHYECKON TMOCYIoN U TabopaTopHBIM 000pYyIAOBaHHUEM, a TaKKe
npaBuiIa OOPAIICHUS C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIHSIMU

11O BBIITOJIHEHUTO J'Ia60paTOpHBIX XUMHNYECKUX OIIBITOB

3.3

ChopMuUpOBaHHOCTH ~ YMEHHH  IUITAHUPOBATh W BBITIOJHSTH
XUMHYECKUH AKCIEPUMEHT (TpeBpallleHusi OPraHUYECKUX BEILECTB
IIPM HAarpeBaHUHU, IIOJyYCHHE OTUJICHA M H3Y4YEHUE €TI0 CBOMCTB,
Ka4eCTBEHHBIC PEAKIMU OPraHUYECKUX BEUICCTB, JCHATYpalus
OCJIKOB TIPH HArPEBAaHUH, I[BETHBIC PEAKIIMN OEJIKOB) B COOTBETCTBHH
C IIpaBUJIaMH TCXHUKHU 6€3OHaCHOCTI/I npu O6paHIeHI/II/I C BUIcCTBaAM
U Ja00OpaTOpPHBIM  000pYyNOBaHMEM; TNPEACTABIATH PE3yIbTaThl
XUMHYECKOTO JKCIepUMeHTa B  (GopMe 3alich  ypaBHEHHM
COOTBETCTBYIOIIMX peakuuii U (GpopMyIMpoBaTh BBIBOJBI Ha OCHOBE

OTUX PC3YJIbTATOB

3.4

CdopmMupoBaHHOCTH ~ YMEHUH  HPOBOAMTH  BBIYUCIECHUS IO
XUMHYECKUM YpaBHEHMSIM (Macchl, 00bEMa, KOJINYECTBA UCXOIHOTO
BEIIECTBA WJIM NMPOJYKTA PEakiMM IO H3BECTHBIM Macce, 00b&My,

KOJIMYECTBY OJHOI'O N3 NCXOJHBIX BEMIECCTB UJIN IIPOAYKTOB peaKL[I/II/I)

3.5

ChopmupoBaHHOCTh ~ YMEHUH  KPUTHUYECKU aHAIIM3UPOBATh
XUMHUUYECKYI0 MH(POpPMAIUIO, MOIyYaeMyl0 U3 pPa3HbIX HUCTOYHUKOB

(cpenctBa maccoBoil uHpopmanuu, cetb IHTEpHET U ApyTHE)

3.6

ChopMHUpPOBAaHHOCT, YMEHHMM COOJIOAaTh TpaBUIa SKOJOTUYECKH
11e51Ieco00pa3HoOro MOBEJCHUS B OBITY M TPYAOBOH IESITEIHHOCTH B
LEJISIX COXPAHEHHS CBOETrO 3[0POBbS U OKPY)KAIOIIEH MPUPOIHOMN
Cpellbl, OCO3HaBaTh OMACHOCTb BO3/EHCTBHS Ha JKUBBIE OPraHU3MBI
ornpeaeNEHHBIX OPraHUYECKUX BEILECTB, IOHUMAs CMBICI [TOKa3aTess
[IAK (mpenenbHO JOMYyCTUMOW KOHLEHTpPAlMU), TOSACHATH Ha
IpUMepax CrocoObl YMEHbIICHUS M MPEAOTBPALICHUS UX BPEIHOIO

BO3I[CI>1CTBH$I Ha OpraHu3M 4Y€JI0BCKa

11 KIIACC




Kon
NpoBepPsSIeMOro
pe3yJjbTarTa

IIpoBepsiemble npeAMeTHBIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus

1

TeopeTnueckue OCHOBBI XUMUHU

1.1

Brnanenne cucremMoil XMMHYECKMX 3HAHUM, KOTOpPAsl BKIIFOYAECT:
OCHOBOTIOJIAraloONIe  TOHATHA  (XMMHUYECKUM  DJIEMEHT, aToM,
AIIEKTpOHHast 000JIouka aTtoma, §-, p-, d-DIEKTPOHHBIE OpOHUTAIH
aTOMOB, HOH, MOJIEKYJIa, BaJE€HTHOCTb, AJIEKTPOOTPHUIATEIHHOCTD,
CTENICHb OKHWCJIEHUs, XHMHYECKas CBsA3b, MOJb, MOJSpHas macca,
MOJISIpHBIH 00BEM, KpHCTAJUIMYECKass PElIETKa, THIbl XUMHUYECKHX
peakiuit (OKHCITUTEIBHO-BOCCTAHOBUTEIILHBIC, 9K30- n
SHIOTEPMHUUYECKUE, PEAKIITH HOHHOTO 00MEHa), pacTBOP, AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTBI, DJIEKTPOIUTHYECKAs JTUCCOLMALMsA, OKHUCIUTEND,
BOCCTAHOBUTEJb, CKOPOCTb XHMHUYECKOM pPEaKUHUH, XHUMHYECKOE
paBHOBECHE);, TEOPHUH M 3aKOHBI (TCOPHUS DJICKTPOIMTHUYECKOMN
nuccoumanuu, Ilepmoamueckuit 3akon J[.MI. MenneneeBa, 3akoH
COXpaHEHHsI MACChI), 3aKOHOMEPHOCTH, CUMBOJIMYECKHM SI3bIK XHUMHUH,
(aKTONIOTHMYECKUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOIYYCHUU H
0€301MacCHOM UCIOJIb30BAHNN BOKHEHIIINX HEOPTAaHMUECKUX BEIICCTB B

OBITY M IPAKTUYECKON EATEIbHOCTH YeIOBeKa

1.2

ChopmupoBaHHOCT, YMEHUN BBISBISATH XapaKTepHble NMPU3HAKU U
B3aMMOCBSI3b W3YUYEHHBIX TOHITHI, MPUMEHSITH COOTBETCTBYIOIINE
MOHSTUSL TPU OINUCAHUU CTPOEHUS U CBOMCTB HEOPraHUYECKHUX
BEIIECTB M MX NPEBPAIICHUIA; BBISBISATH B3aUMOCBS3b XUMUYECKUX
3HaHUHN c HOHSTUSIMHU u Mpe/ICTaBICHUSIMU OPYyTHUX

CCTCCTBCHHOHAYYHBIX NPCIMCTOB

1.3

Bragenne OCHOBHBIMH METOJAaMU HAyYHOTO TO3HAHUS BEIIECTB U
XUMUYECKUX SIBIICHUNM (HAONIOJEHUE, HW3MEpPEHHUE, SKCICPUMEHT,

MOJEJIUPOBAHUE)

1.4

ChopMUpOBaHHOCTh YMEHHUH OMNpPEIENsATh BAJCHTHOCTb U CTEICHb
OKHCIICHUS XMMMYECKUX OJJIEMEHTOB B COCIMHEHHAX PA3JIMYHOIO
cocTaBa, BHJ XHUMHUYECKOM CBA3M  (KOBaJIeHTHas, HWOHHas,
MeTaJlJIn4ecKasi, BOJOPOIHAs) B COEIUHEHUSX, TUIl KPUCTATUINYECKOM
pPEIIETKY KOHKPETHOI'O BEIIECTBA (aTOMHAs!, MOJIEKYJIsIpHas, MOHHa,

MeTaJIJIN4ECKast)

1.5

CchopMupoBaHHOCTh YMEHHUI OMPEAETATh XapaKTep CPebl B BOIHBIX

pacTBOpax HCOPraHMICCKUX COCJIMHEHU




1.6

ChopmupoBaHHOCTE  yMEHHS  KIACCU(PHUIIMPOBATH  XHUMHUYSCKHE
PEaKIuu Mo PA3IUYHBIM MPU3HAKAM (YUCITY ¥ COCTaBYy pearupyromumx
BEIIECCTB, TEIUIOBOMY 3((deKTy peakluu, H3MCHCHHUIO CTEereHEeH
OKHCIICHHSI ~ DJIEMEHTOB,  OOpaTUMOCTH  pEaKIMH,  YYaCTHIO

KaTajiuzaTopa)

1.7

ChopMHupoBaHHOCT, yMEHHHM COCTaBISITH YpaBHEHHsS] peaKIMi
pPa3IMYHBIX THUIIOB, IIOJHBIE M COKPAILIEHHBIC YPABHEHUS pEaKIUil
HMOHHOTO OOMEHA, YYUTHIBAsl YCIOBHSA, NMPH KOTOPBIX 3TH PEaKLUU

HAYT 10 KOHIA

1.8

ChopMupoBaHHOCTD yMEHUH IIPOBOJIUTH peaxIuu,
MOJTBEPKIAIOIINE KayeCTBEHHBIN coCTaB pa3IUYHbIX
HEOpPraHMYECKUX BEIIECTB, PAcHO3HABaTh OMNBITHBIM IYyTEM HOHBI,

IIPUCYTCTBYIOLIME B BOAHBIX PACTBOPAX HEOPIraHUYECKUX BEIIECTB

1.9

CdhopmupoBaHHOCTH YMEHUN PACKPBIBATh CYIIHOCTh OKUCITUTEIHHO-
BOCCTaHOBUTEIIbHBIX peakuuin MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOTO 0ajaHca 3THX peaKI_II/Iﬁ

1.10

C(l)OpMPIpOBaHHOCTL YMGHI/Iﬁ OOBSICHATH 3aBHCHUMOCTH CKOpPOCTH

XUMHUYECKON PEeaKINK OT pa3Iu4HbIX (PaKTOpPOB

ChopmupoBaHHOCTE YMEHUN OOBACHATH XapakTep CMEIICHUs
XUMHUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIIIHETO BO3/ICHCTBUS

(mpunnun Jle [larense)

OO0mast u HeopraHuvIecKask XUMUs

2.1

CdhopmupoBaHHOCTS YMEHHMI pacKpbIBaTh cMbICT [leproandeckoro
3aKOHa A.N. MenneneeBa 51 JIEMOHCTPUPOBATH ero
CHUCTEeMATH3UPYIOUIYI0, OOBACHUTEIbHYIO U  MPOTHOCTUYECKYIO

byHKIMHA

2.2

ChopMUpPOBAaHHOCTP ~ YMEHHMA  XapaKTEpPU30BaTh  AJICKTPOHHOE
CTPOEHHWE AaTOMOB XUMHYECKHUX DJJEeMEHTOB |—4  mepuonos
[Tepuoanueckoit CUCTEMBI XUMHUYECKUX JJIEMCHTOB JN.
MenpeneeBa, UCTIONB3YS MOHATHS «S-, p-, d-AIEKTPOHHBIE OPOUTAIINY,
«IHEPreTUYECKUE YPOBHUY», OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHYECKHX JIEMEHTOB M MX COCAMHEHHUI MO MEepuoiaM H
rpynmnaM I[lepuogudeckoil cucrteMbl XMMHUYECKUX 3yieMeHTOB J[.H.

Menneneesa
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CdhopmupoBaHHOCTH YMEHUI XapaKTepU30BaTh (OMUCKHIBATH) OOIIHE
XUMHUYECKHE CBOICTBA HEOPraHMYECKHX BEIIECTB Pa3IUYHBIX

KJIaCCOB, IMIOATBCPKAATE CYILICCTBOBAHUEC TCHETUYECKOM CBA3U MCXKIOY




HCOPTraHN4YCCKUMU B€IICCTBaAMU C IIOMOIIBIO ypaBHeHI/Iﬁ

COOTBCTCTBYIOIINUX XUMHUYCCKHUX peaKL[I/Iﬁ

2.4

ChopMUpOBaHHOCTh YMEHHMH YyCTaHABIWBATh TMPUHAICHKHOCTD
HEOPraHMYECKUX BEILIECTB M0 MX COCTAaBY K OMNPEIECIEHHOMY KIIacCy
(rpymme) coequHeHM (MPOCThIe BEllecTBa — METAUIBI U HEMETAILIBL,

OKCH/Ibl, OCHOBaHMUsI, KUCJIOTbI, aM(POTEPHbIE THIPOKCUIbI, COJIH)

2.5

ChopMupoBaHHOCTh YMEHH HCII0JIb30BaTh XMMUYECKYIO CUMBOJIUKY
JUI COCTaBJICHUS (OPMYJ BEIIECTB M YpPaBHEHHH XHUMHYECKHX
peakuuii, cuctemarnyeckyro HomeHknarypy (IUPAC) u TpuBuaibHble
Ha3BaHUs OTJENIbHBIX HEOPraHWYeCKUX BellecTB (yrapHblii ras,
YIJIEKUCIBIA Ta3, aMMMaK, raméHas W3BeCTb, HErall€Has H3BECTb,

MUTHEBAs COJIa, TUPUT U JIPYTHUE)

2.6

ChopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATh) OOIINE
XUMHUYECKHE CBOICTBA HEOPraHMYECKHX BELIECTB  Pa3IUYHbIX
KJIACCOB, ITOATBEPK1aTh CYLIECTBOBAHUE T€HETUYECKOU CBA3U MEKIY
HEOPraHMYECKMMH  BEIeCTBAMM  C  IOMOUIbIO  YpaBHEHUH

COOTBETCTBYIOIINX XUMHUYCCKHUX peaKm/Iﬁ

2.7

ChopMUpOBAaHHOCTh ~ YMEHHH  IUIAHUPOBATb H  BBIOJHSATH
XUMHYECKHH OSKCIIEPUMEHT (pa3iiokKeHHe TEepOKCHIa BOJIOpOJa B
NPUCYTCTBUH KaTaJIn3aTopa, ONpeesieHIe Cpeibl paCTBOPOB BEIIECTB
C TIOMOIIBI0 YHUBEPCAIBHOTO HWHIUKATOPA, BIUSHHE Pa3IHYHBIX
(bakTOpOB Ha CKOPOCTh XUMHUYECKOW PEAKIMH, PEAKIIMA HOHHOTO
oOMeHa, KaueCTBEHHbIE PEaKIUu Ha cyibdaT-, KapOOHAT- M XJIOPHU/I-
aHMOHBI, HA KATUOH aMMOHHMS, PEUICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4
o TeMaM «MeTaiutb» 1 « HemeTauisny) B COOTBETCTBUH C TIPABUIIAMHU
TEXHUKH O€30MacHOCTH TMpH OOpalieHud C BEIIECTBAMH |
7a0opaTOpHBIM ~ O0OpPYJOBAaHWEM;  NPEACTABIATH  PE3yJIbTaThI
XMUMHUYECKOTO JKCIepUMEeHTa B  (opMe 3amucu  ypaBHEHUI
COOTBETCTBYIOIIUX PEAKIUH U (OPMYJIHPOBATH BBIBOJBI HA OCHOBE

ATHX PE3yJbTaTOB

2.8

ChopmupoBaHHOCT, yMEHUU COOMIOAATH IMpaBHJIa MOJB30BaHUS
XUMUYECKOW MOCYAOW M JabOpaTOPHBIM O0OPYJIOBAHHEM, a TaKXKE
MpaBmJia OOPAIEHUS C BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIIHSIMH

1O BBIIIOJHCHHUIO J'Ia60paT0pHBIX XUMHWUYCCKHUX OIIBITOB

2.9

ChopMUpOBaHHOCTh ~ YMEHHMH  XapaKTepu3OoBaTb  XUMHUYECKHUE
MPOLIECCHI, JIEKAUTUE B OCHOBE ITPOMBIIIUIEHHOTO MOJIYYEHUSI CEPHOU
KHCJIOTBI, aMMHUaKa, a Takxke cOpMHUPOBAaHHOCTh MPEACTABICHUN 00

06HII/IX HAay4YHBIX IIPpUHOUIIAX W  OKOJOTMYCCKHUX HpO6JICMaX




XUMHYECCKOT'O IMMPONU3BOACTBA

XUMHS U KU3Hb. PacyéThl

3.1

CdopMUpOBaHHOCTH MPEACTABICHUI O XUMHUYECKON COCTaBJISIONIEH
€CTECTBEHHOHAYYHOW KapTUHbI MHpA, POJM XUMUU B TO3HAHUU
SBJICHUM TPUPOIbI, B (HOPMUPOBAHUHM MBIIUICHUS W KYJIbTYPHI
JUYHOCTH, €€ (PYHKIIHMOHATHHONW TI'PaMOTHOCTH, HEOOXOAMMOMW s
pelieHusl TPAKTUYECKUX 3a7ad M DKOJOTUYECKH OOOCHOBAHHOTO

OTHOIIICHUS K CBOEMY 3I0POBbBIO U HpHpOﬂHOﬁ cpene

3.2

CdhopmupoBaHHOCT,  yYMEHHUU KPUTHUYECKH aHaJIN3UPOBaTh
XUMHUYECKYI0 MH(POpPMAIUIO, MOIYyYaeMyl0 W3 pa3HbIX HCTOYHHKOB

(cpeacTBa MaccoBOM KOMMYHHKAIUH, ceTh IHTepHET U pyrHe)

3.3

ChopmupoBaHHOCT, YMEHUH COONIOIATh MpaBUia HKOJIOTMYECKU
1eJ1Ieco00pa3HOro MOBEACHHUS B OBITY M TPYJIOBOM JAEATEIBHOCTH B
LEJSIX COXPAaHEHMsI CBOErO 3/I0pOBbS U OKPY’KaIOLIEH MpUPOTHOM

cpenbl

3.4

Oco3HaBaTh OMACHOCTh BO3JEHUCTBHUSI HA IKUBbIE OpPraHU3MBbI
omnpefenéHHBIX BEIIeCTB, NOHMMas cmbica mnokaszarens [IJIK,
MOSICHATh Ha MpUMepax CHOCOObl YMEHBUICHHS] U MPEJOTBPALCHUS

HX BpCIHOTO BO3I[CﬁCTBH$I Ha OpraHuv3M 4CJIOBCKa

3.5

ChopMUpOBAaHHOCT, ~ YMEHUW  MPOBOAUTH  BBIYUCICHHUS  C
UCIIOJIb30BAHUEM TIOHSATHS «MAaccoBasi JIOJIS BELIECTBA B PacTBOPEY,
O00BEMHBIX OTHOILICHUH Ta30B MPU XUMHUCCKUX PEAKIMAX, MACChI
BEIIECTBA MM 00bEMA Ta30B M0 M3BECTHOMY KOJHMYECTBY BEIICCTBA,
Macce Wid 00bEMY OJHOTO M3 yYacCTBYIOIIMX B PEAKIMH BEIIECTB,
TEII0BOTO A (heKTa peakiiu Ha OCHOBE 3aKOHOB COXPAHECHUS MaCChI

BCIICCTB, IMPEBPAILLICHUA U COXPAaHCHUA SHCPIUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

1

TeopeTnueckre OCHOBBI OPraHNYECKON XUMHUU

1.1

[Ipenmer opraHnyYecKON XUMHUHU: €€ BOZHUKHOBEHHE, PAa3BUTHE U 3HAUCHUE B
MOJIyYEHUU HOBBIX BEUIECTB U MaTepHaNIOB. Teopusi CTPOECHUsSI OPraHUYECKHX

coequHeHnii A.M. bytiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrtpyktypHble (OpPMYJIBl OpPraHUYECKUX BEIIECTB. | OMOJOTHS, H30MEpHs.
XuMHuUecKasi CBSI3b B OPTaHUYECKHX COCTUHEHUSX — OJMHAPHBIE U KPAaTHBIC

cs3u. [Ipencrasienne o kaccuuKaIy OpraHUIeCKIX BEIICCTB

1.3

Homenxknarypa opraHuueckux COeJMHEHUH (CUcTeMaThyecKas) U TpUBHAJIbHbIE

Ha3BaHUS BaKHEUIIINX HpeI[CTaBI/ITCHCﬁ KJIaCCOB OPraHUYCCKUX BCHICCTB

VYri1eBo10pOabI

2.1

AnKaHBI: COCTaB M CTPOEHUE, TI'OMOJIOTMUECKHH psaa. Mertan W d3TaH —
NPOCTEUIINE MPEJCTABUTENN ANKAHOB: (U3NYECKHE U XUMHUYECKHE CBOWCTBA
(peakuy 3aMeIEeHUs] U TOPEHMs), HAXOXKIEHHE B HPUPOJE, MOJIy4YEeHUE U

IIPUMEHEHNE

2.2

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUU Psif. DOTWIEH U TMPONUIEH —
MPOCTEUIINE MPEICTABUTENN AIKCHOB: (U3NYECKHE W XWMHUYECKHE CBOWCTBA
(peakuuy THAPUPOBAHUS, TAJOTEHUPOBAHUSA, THIpaTallUM, OKHUCIECHUS U

HOJ'II/IMepI/BaI_[I/II/I), MOJIy4YCHHEC U IPUMCHCHUC
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Anxanuensl: OyraaueHn-1,3 u wmerunOyraguen-1,3: crpoeHue, BaxKHEHIIMe
XMMHYECKHe CBOICTBa (peakuus nonumepusanun). [lomyuenue cuHTeTnYeCKOro

Kay4dyKa U PEe3UHBI
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AJKHHBI: COCTaB U OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYCCKUN PsJl. ALICTHIICH —
MPOCTEUININNA TPEICTABUTENb AJIKUHOB: COCTaB, CTpOCHHE, (U3HYECKHUE U
XMMHMUYECKHE  CBOMCTBAa  (peakUMM  TUAPUPOBAHMS,  TaJOr€HUPOBAaHMS,

ruaparanuu, rOpeHI/Iﬂ), MOJIyUYCHHUEC U IPUMCHCHUC

2.5

Apenbl. beH3on: cocrtaB, cTpoeHHe, (DU3MUECKHE W XHUMHUYECKHE CBOMCTBA
(peakuuy TajJOreHUPOBAHUS U HHUTPOBAHMS), TMOJIYYEHHE W TNPUMEHEHHE.
Tonyoin: coctaB, cTpoeHue, (PU3MUECKHE W XUMUYECKHE CBOWCTBA (peakiuu
raJIOrTEHUPOBAHNS M HUTPOBAHUs), MOJy4YE€HUE U NpUMEHeHue. TOKCHUYHOCTb
apeHoB. ['eHeTHueckas CBSI3b MEXKIY YII€BOAOPOJAMH, MPUHAMICKANUMHU K

Pa3JIMIHBIM KjIaCCaM




2.6

IIpuponHble HMCTOYHUKHM yriieBOAOpoAOB. IIpupomHBIN ra3 M IHONYTHBIE
HedTsHbIe ra3pl. Hedts u e€ npoucxoxaenue. CrnocoObl nepepadboTku HedTu:
NIEPEroHKa, KPEeKUHI (TepMHUUYECKUH, KaTaluTU4eckuil), nmuposus. IIpomykTs
nepepaboTku HeTH, X MPUMEHEHHE B IPOMBIIINICHHOCTH U B ObITy. KaMeHHBIN

YTOJib U IPOJYKTHI €r0 epepadoTKH

Kucnoponcoaep:xaiiue opraHn4ecKue COeJMHEHUS

3.1

[IpenenbHble OOHOATOMHBIE COUPTHL. MeTaHON MW DITAaHON: CTPOEHUE,
du3nyYecKne W XUMHUYECKHE CBOMCTBA (pEaklUd C AKTUBHBIMH METaJUIAMH,
raJloreHOBOJIOPO/IaMU, TOpPEHHE), MpUMEHeHHe. BoaoponHbIe CBSI3U MEXKIY
MOJIEKYJIAMH CIIUPTOB. /[elicTBHE MeTaHOIa U 3TAaHOJIA HA OPTaHU3M YEJIOBEKA.
MHOroaToMHbIC CIIUPTHL. DTHWICHIJIUKOJb U TIUICPUH: CTPOCHUE, (PH3UIecKue
U XUMHUYECKHE CBOWCTBA (B3aUMOJCHCTBUE CO WICJIOYHBIMH METaJJIaMU,
KaueCTBEHHAs Peakilis Ha MHOTOAaTOMHbBIE crupThI). [leificTBHEe Ha opraHusm

YCIOBCKa. HpI/IMeHeHI/Ie TIIMOepruHa U OTUJIICHITIUKOJIA

3.2

®denoi: CTPOCHHUEC MOIJICKYIJIbI, (l)I/I3I/I‘IeCKI/Ie H XUMHUYECKHE CBOICTBA.

Toxcuunocts penoina. [Ipumenenue penomna
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Anpaerunpl ¥ KeToHbI. DopMabaeTw, aleTanbJAeTu/l: CTpOeHNue, (HU3NIECKre
U XUMHUYECKHE CBOMCTBAa (peaklMM OKHUCJICHHS W  BOCCTAHOBJICHUS,

Ka4€CTBCHHBIC peaKHI/II/I), MOJIYUYCHHUEC U MPUMCHCHUC
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OnHOOCHOBHBIE Mpe/iesibHbIE KapOOHOBbIE KUCIOThI. MypaBbuHasi U YKCyCHas
KHUCJIOTBI: CTpOeHHE, (hPU3UYEecKre M XMMHUYECKHEe CBOMCTBa (CBOWCTBA, o0IIMe
IUI KJlacca KHCIOT, peakius STepu(HKaluu), MOJyYyeHHEe M IpPUMEHEHHE.
CreapuHOBas U OJEMHOBAas KUCJIOTHI KaK MPeJICTaBUTEIH BBICIINX KapOOHOBBIX

KHUCIOT. Mbla KaK COJIM BBICIIHUX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC I[CﬁCTBHC

3.5

Crnoxxnble 2puUpHl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ HAPOIH3 CIIOKHBIX
s¢upos. XKupsel. I'maponus xupos. [Ipumenenue xupoB. buonornueckas poib

KHUPOB

3.6

VYTrneBoabl: cOCTaB, KIaCCH(PUKAIUS YTIEBOAOB (MOHO-, - M TIOJTUCAXaPHUJIbI).
['mroko3a — mpocTeWnmMii MOHOCAXapHI: OCOOCHHOCTH CTPOCHHS MOJICKYJIBI,
¢usnueckne W XHMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE C THUAPOKCHAOM
meau(Il), oxucieHme ammuauyHblM ~ pacTBOopoM  okcuaa  cepedpa(l),
BOCCTAHOBJICHHE, OpPO’KEHHUE TIIFOKO3bI), HAXOXK/IEHUE B MPUPOJIE, IPUMEHEHHE,
Ouonoruyeckas poib. Porocunres. Ppykro3a Kak U30Mep IIOKO3bI. Kpaxman
U [IEJUTIONI03a KaK MPHUPOAHbIe nonnmepsl. CTpoeHne Kpaxmalla U IEJUTIONIO3HI.
dusznueckrue MU XUMUYECKHE CBOMCTBA KpaxMmaia (TUIPOJU3, KaueCTBEHHAas

peaxius ¢ HoJaoM)

A3oTcoaepkalliie OpraHnyecKre COeqUHEHUs




4.1

AMHHOKHUCIOTHI Kak aM(poTepHble opraHudeckue coequHenus. dusnueckue u
XMMHMUYECKHE CBOMCTBA aMMHOKMCIIOT (Ha IpUMepe INIuIuHA). buonornyeckoe

3HaYeHHE aMMHOKHUCIOT. [lenTuabl

4.2

benkun kak mnpupoNHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. [lepBuunas,
BTOpUYHAS U TPETUYHAs CTPYyKTypa OenkoB. XMUMHUYECKHE CBOWCTBA OEIIKOB:

TUAPOJIH3, ICHATYpaIusl, KaYeCTBCHHBIC PEAKIIUU Ha OCIKH

BrIicokOMONEKyIISIpHBIE COETMHEHUS

5.1

OCHOBHBIE TOHSITUSI XUMHUHU BBICOKOMOJICKYJISIPHBIX COEIUHEHUN: MOHOMED,
MOJUMEp, CTPYKTYpPHOE€  3BEHO, CTENEHb  MOJUMEPHU3ALMUMU, CPEIHSA
MoJIeKyJsipHass Macca. OCHOBHbIE METOJbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX

CO@,Z[I/IHGHI/II‘/'I — NOJIMMCPpU3aluAg U IMOJITMKOHACHCAIIUA

5.2

BKCHepI/IMeHTaJIBHLIe MCETOAbl M3YUCHUA BCHICCTB U HUX npeBpameHI/Iﬁ:
O3HAKOMJICHUE C O6pa3HaMI/I OpUPOAHBIX MW HCKYCCTBCHHBLIX BOJIOKOH,

iacTMace, KayuyykoB. [loidyyeHre CHHTeTHUEeCKOro KayuyKa U Pe3UHbI

11 KIIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUSA

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMMHUH

1.1

XuMHYeCcKu# aneMeHT. AToM. SIapo aroma, U30TOMBI. DJIEKTPOHHAS 000JI0YKA.
DHEpPreTU4YeCKre YPOBHH, MMOTyPOBHA. ATOMHBIE OpOUTAIH, S-, p-, d-DJIEMEHTHI.
Oco0eHHOCTH pacnpeesieHus JIEKTPOHOB M0 OPOUTAISIM B aTOMaX JIEMEHTOB

NEPBLIX LIG‘,TLII_')éX MepruoaoB. 3J’IeKTpOHHaH KOH(I)I/IpraI_II/Iﬂ aTOMOB

1.2

[Tepronnueckuii 3akoH U llepuoanueckas cucTeMa XMMHUUYECKUX 3JIEMEHTOB
J.1. Menneneea. CBsi3b nepuoauveckoro 3akona u [lepuoanueckoil cuctemsl
xuMHu4deckux 3yemeHToB .M. MenpeneeBa ¢ COBpEMEHHOM T€OpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWMCTB XHUMHYECKHUX JJIEMEHTOB U
o0pa3yeMbIX UMM TPOCTBIX M CIOXHBIX BEIIECTB MO TpyHIaM U MEpPHOIaM.

3HadyeHue NepruoaANYCCKOro 3aKOHa B pa3BUTHHU HAYKU

1.3

Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. BHIbl XUMHUYECKOW CBS3M
(koBajieHTHAsT HETOJSIpHAs W TOJSApHAs, HMOHHAs, MeTaindeckas). VOHBI:
KaTHOHBl W aHWOHBL. MeXaHW3Mbl 00pa30BaHUs KOBAJECHTHOW XUMHUYECKON

cBs3M (OOMEHHBIN U JOHOPHO-AKIENTOPHBIN). BogopoiHas cBs3b

1.4

BanentHoctb. DnekTpooTpuniatenbHOCTh. CTENeHb OKUCICHUS

1.5

BemecTBa MOJIEKYISIpPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUSI. 3aKOH MOCTOSIHCTBA

COCTaBa BElIECTBA. TUIBI KPUCTAUINYECKUX PELIETOK. 3aBUCUMOCTh CBOWCTBA




BEIIECTB OT THUNA KpUCTAUIMYECKOW pemeérku. llonsatue o aucnepcHbIxX
cucreMax. VICTUHHBIE U KOJUIOMAHBIE pacTBOpBL. MaccoBast 10JI1 BELIECTBA B

pacTtBope

1.6

Knaccuduxkanus HEOPraHUYECKUX COEIMHEHUI. Homenknarypa

HCOPraHNYCCKUX BCUICCTB

1.7

Xumuyeckass — peakius.  Knaccudukanus — XUMUYECKHMX — peakuuid B
HEOPraHWYECKON U OpraHuYeCKON XMMHH. 3aKOH COXPAHEHUSI MacChl BEIIECTB,

3aKOH COXpaHCHUA W MMPEBpAICHUA SHCPIUU IIPHU XUMHUYCCKUX PCAKIUAX

1.8

CkopocTb peakium, €€ 3aBUCUMOCTb OT pa3InYHbIX (PAKTOPOB

1.9

OOpatumble peakuuu. XuMmuuyeckoe paBHoBecue. (DakTopbl, BIUSIOLIUE Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunuun Jle [larense

1.10

OnexTponuTnueckas auccounanus. CuibHble U ciadble AnekTponuthl. Cpena
BOJOHBIX PAaCTBOPOB BCHICCTB: KHCJIIAs, HeﬁTpaﬂLHaﬂ, miejao4yHasd. PeaKI_[I/II/I

HOHHOr0 0OMeHa

1.11

OKUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC peaknuun

HeOpFaHI/I‘ICCKaﬂ XHUMMUA

2.1

Hewmerannsr. [Tonoxxenue HemeramioB B [lepuoanyeckoil cuctemMe XUMUYECKUX
anemenToB /.M. MeHneneeBa u 0COOEHHOCTH CTpOEHUsI aTOMOB. DU3NYECKre
CBOICTBa HEMETAJUIOB. AJUIOTPONMS HEMETAJUIOB (HAa IMpUMEpPE KHUCIOpOAa,

cepsl, pocdopa u yrieposa)

2.2

XUMHUYECKUE CBOMCTBA BaKHEHIIMX HEMETAUIOB (TajJoreHOB, CEphbl, a30Ta,
docdopa, yriaepomsa W KpEeMHHUS) U HUX COCAUHEHUH  (OKCHUIOB,
KHCJIOPOJICOJICPKAIINX KUCIIOT, BOJIOPOIHBIX coeauHeHwit). [IpumeHeHne

BAKHEUIIINX HEMETAJJIOB U UX COEIMHEHUIN

23

Metamibl. [lonoxenue MmetamnoB B Ilepuoanyeckoil cucTeMe XUMHUYECKUX
anemeHToB /I.M1. MenzneneeBa. OcoOEHHOCTH CTPOCHUS AIEKTPOHHBIX 000JI0UEK
aToMoB MeTaiioB. O6mue ¢puszndeckue cBoiicTBa MetayioB. CIijIaBbl METALIOB.

DNEKTPOXUMHUUECKHN Psi/l HAMIPSHKEHUN METaIIIOB

24

XUMHYECKUE CBOMCTBA BAXKHEMIIMX METAJJIOB (HATpUM, KaJlWi, KaJbLUU,
MarHui, aJlOMUHUH, [IMHK, XPOM, XKE€JIe30, MElIb) U MX coeauHEeHHH. OO0mue

crocoObI oIy4YeHus: MeTaJu1oB. [IpuMeHeHre MeTalljIoB B OBITY M TEXHUKE

2.5

I'eneTnueckas cBs3b HEOPTaHNYCCKUX BCUICCTB, IPUHAMJICKAIIUX K Pa3JIMYHBIM

Kj1accaM

XUMHUS U KU3Hb

3.1

Ponp xumum B oOecriedeHUH HKOJIOTHYECKON, IHEPreTUYECKOW W IMHILIEBOU

6G3OHaCHOCTI/I, Pa3sBUTUU MCIUIIUHBI. ITonsTHe o HAay4YHBIX MCTOAAX IMO3HAHUA




BEIICCTB U XUMHUYCCKUX peaKHHi/JI

[IpencraBnenus: 00 0OIMKMX HAYYHBIX MPUHIIMIIAX MTPOMBIIIJIEHHOTO MOTYYEeHHUS

BAKHEMIIMX BEMIECTB. YEIIOBEK B MUPE BEIIECTB U MATEPUAJIOB: BaKHEUIINE

32 CTPOUTENBHBIE MaTepUaibl, KOHCTPYKIIMOHHBIE MaTE€pHallbl, KPaCKH, CTEKJIO,
KepaMuKa, MaTepuaibl Ul 3JEKTPOHUKH, HAaHOMAaTEepHallbl, OPraHU4YeCKue U
MUHEpaJIbHbIE y100peHus
Xumusi ¥ 370pOBbE YEJIOBEKA: IpaBWJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX

3.3 [IpenaparoB, IpaBuiIa OE30IACHOTO0 HCIOJIb30BAHUS IPENapaToB OBITOBOM

XHUMHHU B HOBCGI[HCBHOﬁ KHU3HHU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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