MUHUCTEPCTBO OBPA3OBAHMS 1 HAVKU POCCUMCKOM
®EJ[EPALIUU

DenepaibHOE rOCyAapCcTBEHHOE 01012KeTHOE 00pa3oBaTe/IbHOE
yupexaeHue BbICIIEro npodeccuoHaabLHOro 00pa3oBaHus
"IlepMcKuil rocyAapcTBEeHHbI HAMOHAIbHBIH
HCCJIeI0BaTeIbCKUii yHuBepcuTeT'

JInuen [II'HNY

ABTOP-COCTaBUTEIb
TperbsikoB Hukura AnekceeBuy,
YUUTEIIb XUMUH, KAHAUIAT XUMUUYECKUX HAYK

PabGouasi nporpamMmma y4e0HOIro npeamera

xumus (yriry0JieHHbIH YPOBEHb)

[lepms, 2024



1. HammeHoBaHMe Y4eOHOTO MpeAMeTa
Xumus (yriyOJieHHbIA YPOBEHb)
2. MecTo y4eOHOro npeaMeTa B CTPYKType 00pa3oBaTe/ibHOii MPOrpaMMbl

VY4eOHbIi MpeaMeT BXOJUT B 00sI3aTCIIBHYIO YacTh MPeAMETHON oOpacTu «EcTecTBeHHBIC
HayKu» 00pa30BaTeIIbHOMN MPOTrpaMMbl CPETHETO OOIIEro 00pa30BaHus.

B yueOnoM muiane Jluiest Ha u3ydeHHe mpeaMera «XuMHUs» Ha YrIIyOJIEHHOM YPOBHE B
10-11 ximaccax otBoguTcs B 001ieM oobeme 272 vaca. B Tom uucie: B 10 kitacce — 136 vacos (4
yaca B HeZlento), B 11 kinacce — 136 yacoB (4 yaca B HeZelO).

3. [lnanupyemsble pe3ybTAThI 00yUeHHUsI 10 y4eOHOMY NpeaMeTy

B pesynprate ocBOeHHs y4eOHOTO mpeamera XUMUsS (YTIyOJICHHBI ypOBEHB) OOYUYAIOLTUMIICS
JOJIZKHBI 6I>ITI) JOCTUTHYTHI PE3YJbTAaThl, OIPECACICHHBIC q)ellepaJII)HblM TroCyaapCTBECHHBIM CTaHOApPTOM
cpemHero obmero oopa3oBaHus:

JIMYHOCTHBIE Pe3yJIbTAThI
1. I'paskiaHCcKOro BOCIIMTAHMS

e OCO3HAaHHUA 00YYAIOIIMMUCS CBOMX KOHCTUTYLHOHHBIX MPaB U 00SA3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAJIKY;

e IPEACTABIEHUS O COLUMAIBHBIX HOPMAx M MPaBUIIAX MEXIMYHOCTHBIX OTHOLIEHHUW B
KOJUIEKTHBE;

e TOTOBHOCTH K COBMECTHOI TBOPYECKOW AEATEIHHOCTH MPH CO3/JaHUU YYEOHBIX MPOEKTOB,
pelieHnu yueOHBIX U MTO3HABATENIbHBIX 3a/1a4, BHITOJIHEHHH XUMUYECKUX SKCIIEPUMEHTOB;

e CIOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTHX
MIPU aHATM3E PA3TUYHBIX BUIOB YICOHOU NEATETbHOCTH;

2. [TaTpuOTHYECKOT0 BOCTIMTAHUSI:

e [ICHHOCTHOI'O OTHOLIEHHUS K UCTOPUYECKOMY U HAYYHOMY HACIIEIUI0 OTEYECTBEHHON XUMUH;

e VYBAXKEHHUS K MpOIlecCy TBOPUECTBA B OOJNACTH TEOPUU M TPAKTHUECKOTO MPUIOKECHUS
XUMHUHU, OCO3HAHUS TOTO, YTO JaHHBIE HAYKH €CTh PE3YJbTAT JUIUTEIBHBIX HAOJIOICHUN,
KPOIMOTJIUBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSHHOTO TPY/la YYEHBIX U MPAKTUKOB;

e HHTEpECa M II03HABATEIbHBIX MOTHBOB B IIOJYYEHUM M IIOCIEAYIOIIEM aHaIU3e
MH(OPMAIIUY O MEPETOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHON XHUMHUH;

3. JlyXOBHO-HPaBCTBEHHOT0 BOCTIMTAHUSI:

e HPABCTBEHHOT'O CO3HAHUSA, STUYECKOTO MOBEACHUS;

e CIIOCOOHOCTH OIICHMBATh CUTYallMH, CBSI3aHHBIE C XUMUUYECKUMHU SIBJICHUSIMHU, U IPUHUMATD
OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

e TOTOBHOCTHU OIICHMBAaTh CBOC IOBEICHHE M IMOCTYNKHM CBOMX TOBAapHUIIEH € MO3ULIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCJIEICTBUI MOCTYIIKOB;

4. ®opMuUpoBaHUs KYJbTYPbI 310POBbSI:

e TIOHUMAaHMS IIEHHOCTEH 370pOBOr0O M Oe30macHoro obpasza KHU3HM; HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (DPU3UYECKOMY U TICHXUIECKOMY 3I0POBBIO;

e COONIOAICHUST TIPAaBWJI O€301aCHOTO OOpaleHusi C BEHIeCTBAMHU B OBITY, MOBCEIHEBHOMN
YKWA3HU, B TPYAOBOM JEATEIBbHOCTH;

e TOHMMAHWS IIEHHOCTH TIPaBWUJ WHIUBUIYAIBHOTO M KOJUIGKTUBHOTO 0€30mMacHOro
MOBEJCHUS B CUTyalHUsX, YrpOXKAroIIMX 3J0POBBI0 M JKU3HHU JIIOJIEH; OCO3HAHUSA
MOCJICICTBUM M HETMPUSTHS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHHUS AJKOTONS, HAPKOTHKOB,
KypeHHs);



5. Tpy1oBOro BOCIMTAHMS:

KOMMYHUKAaTUBHOH  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEZOBATEIbCKON  JEATENbHOCTH,
OOIIIECTBEHHO IOJIE3HOM, TBOPUECKOM U APYTHX BUAAX ICATEIBHOCTH;

YCTaHOBKM Ha AakKTHUBHOE Yy4yacTH€ B PEUICHWH MPAKTUYECKUX 3a/a4 COLHUAIbHOM
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPAaKTHYECKOMY M3YYEHHIO mpodeccuil pa3iuyHOro poja, B TOM YHCIE Ha
OCHOBE TIPUMEHEHUS IPEIMETHBIX 3HAHHM 110 XUMUHU;

yYBaXKeHHUsI K TPYAY, JIIOASIM TPpyAa U pe3yibTaTaM TPYAOBOH 1S TENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIIMBUyaTbHOU TPACKTOPUU 00pa3oBaHUs, OyayIIe
npodeccun U peanuzalu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYE€TOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XMMHH, MHTEPECOB M MOTpeOHOCTEH 00IIIeCcTBa;

6. DK0JI0rHYeCKOro BOCIUTAHHS

9KOJIOTHYECKU 11e71eCO00pa3HOT0 OTHOIICHUSI K MPUPOJAC KaK MCTOYHUKY CYIICCTBOBAHHUS
JKM3HHU Ha 3emIie;

MOHUMAHUS TI00ATBHOTO XapaKTepa IKOJIOTHMUYECKUX TPOOJIeM, BIUSHUS YKOHOMHUYECKUX
MPOIECCOB Ha COCTOSIHUE MTPUPOAHON M COLIMATIBHOM Cpebl;

OCO3HaHUsI HEOOXOJAMMOCTH HUCIIOJIb30BAHUSA JOCTIKCHUM XUMHUHU JIJISl PEIICHUS BOIIPOCOB
palMOHAIBHOTO MPUPO/IOIIOIb30BAHUS;

AKTUBHOTO HEMPUSITHS JEUCTBHM, NMPUHOCIIIMX Bpel OKpYKAroIIeH NpPUPOJHOU cperne,
yYMEHUS MIPOTHO3UPOBATH HeOIaronpusTHBIC JKOJIOTHYECKHE MTOCJIEICTBUSA
MPEINPUHUMAEMBIX AEHCTBUI U IPEAOTBpALIATh UX;

HaJu4Musl Pa3BUTOrO HSKOJIOTMYECKOTO MBIILIEHUS, 3KOJOTHUYECKOW KYJIbTYpbl, OIbITa
NESATEILHOCTH DKOJIOTHUECKOM HAMpPaBIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMHU B
MO3HABATEIbHON, KOMMYHUKATUBHON M COLMAIBHON MPAKTHKE, CIIOCOOHOCTH W YMEHHUS
AKTUBHO MPOTHBOCTOSITH UJCOJIOTHU XeMOpoOuu;

1. HeHHOCTI/I HAYYHOI'O IMMO3HAHUS:

MHUPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKu U
OOIIECTBEHHON MPaKTHKH;

MOHUMAHUS CHEHU(PUKA XUMHUM KaK HayKd, OCO3HaHHUA e¢ poiu B (popMHpOBaHUU
palMOHAJIBbHOIO HAYYHOIO MBIIUIEHUS, CO3/JaHUU LIEJOCTHOTO NpPEJACTaBICHUA 00
OKPYKaloIlleM MHpE KAaK O €IMHCTBE IPUPOABI M YEJIOBEKA, B ITO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U peleHuu NpodIeM COXpaHEeHUs! IPUPOTHOTO PaBHOBECHS;
yOXICHHOCTH B OCOOOH 3HAUMMOCTHM XHMHUHU JJsl COBPEMEHHOW IMBHJIM3ALMM: B €€
T'YMaHUCTHYECKON HAIPAaBJIEHHOCTH U Ba)KHOW POJIM B CO3/1aHUU HOBOM 0a3bl MaTepUaIbHOU
KYJIBTYpbl, B pEIIEHUU II00AJbHBIX MPOOJEM YCTOHYHMBOTO pa3BUTHS YEIOBEYECTBA —
CBIPbEBOM, DJHEPrEeTUYECKOM, MHUIIEBONM W HSKOJOTUYECKOW O€30MacHOCTH, B DPa3BUTHUU
MEIULMHBI, 00ECTIEYeHNN YCIOBUH YCIIEUIHOTO TPYla U SKOJIOTHYECKH KOM(POPTHOH KU3HU
Ka)KIOT0 WwieHa o0IecTBa;

€CTECTBEHHO-HAyYHON TIPaMOTHOCTH: IIOHMMaHUSA CYIIHOCTM METOJOB  ITO3HAHWI,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJy4yaeMble 3HAHUS
JUIs aHalu3a U OOBSCHEHUS SBICHUH OKpYXaloIIero MUpa U NPOMCXOJAIIUX B HEM
W3MEHEHUH; YMEHHs JejlaTb 0OOCHOBAHHBIE 3aKJIIOUEHUS HAa OCHOBE HAay4YHbIX (AKTOB U
MMEIOIIMXCA JaHHBIX C LEIbIO MOIY4YEHUsI JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEIIbHO UCIIOJIb30BaTh XUMUYECKHE 3HAHUS JJIs1 PellieHus TPoOJIeM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO, UCCIIEI0BATEIBCKON JESTEIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HENpEphbIBHOMY 00pa30BaHUI0O M CcaMO000pa3oBaHUIO, K
aKTUBHOMY IIOJyUYEHUIO HOBBIX 3HAaHUI 10 XMMHUU B COOTBETCTBHUM C JXMU3HEHHBIMU
MOTPEOHOCTSIMU;

MHTepeca K 0COOEHHOCTSIM TPy/ia B pa3InyHbIX chepax npodeccHoHaIbHON 1S TeTbHOCTH

MeranpeameTHsblie pe3yJabTaThl



08ﬂa0euueyuueepcaﬂbubmu yue6nbmu NO3HAGAMEIbHBIMU OCUCIBUAMU:

ba30BbLIMY JIOTHUECKNMHU el CTBUSIMHA

e CaMOCTOSITENILHO (OPMYIMPOBATh M aKTyalH3UpOBaTh NpoOJieMy, paccMaTpwBaTh €¢
BCECTOPOHHE; OMNPEACNISTh LEIH JCSITEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUH UX
JIOCTUKEHHS, COOTHOCHUTB PE3YJIbTAThl AESITEIbHOCTU C MIOCTABICHHBIMU LIEIAMU;

e HCIOJIb30BaTh MPU OCBOCHWM 3HAHUW MPHUEMBbI JIOTUYECKOTO MBIIUICHUS: BBIIACIATh
XapakTepHbIE MNPHU3HAKKA T[OHATUH W YCTAHABIMBAaTh HMX B3aMMOCBSA3b, HCIOJIb30BaTh
COOTBETCTBYIOIIHE MMOHATHS JJIs1 OOBSICHEHUS OT/ICIbHBIX (DAKTOB U SIBJICHUH;

e BEIOMpATh OCHOBAHUS U KPUTEPHUH ISl KIIACCU(DUKAIIUY BEIIECTB U XUMHUUYECKUX PEAKITHA;

e YCTaHABJIMBAaTh MPUYMHHO-CJICACTBEHHBIC CBSI3U MEXKIAY N3y4aeMbIMH SIBJICHUSMU;

e CTPOUTH JOTUUYECKUE PACCYKACHUS (MHIYKTUBHbBIC, TEAYKTUBHBIEC, IO AHAJIOTUH), BBISBIIATD
3aKOHOMEPHOCTH M TIPOTUBOPEYHMS B pacCMaTPUBAEMBIX SBIEHUAX, (DOpMyIHpOBaATH
BBIBOJIBI M 3aKJTIOUCHUS

e TMPUMEHATH B MPOIECCE MO3HAHUS HMCIOJIb3yeMble B XMMHUU CHUMBOJIMYECKHE (3HAKOBHIC)
MOJIeTH, TPeoOpa3oBBIBATh MOJCIBHBIC MPEICTABICHUS — XWMHUYECKUN 3HAK (CHMBOJ)
JJIeMEHTa, XUMHuYeckas (opmyna, ypaBHEHHWE XHMHUYECKOM peakIuu — IMPH PEIIeHUU
Y49eOHBIX ITO3HABATEIBHBIX W IMPAKTUYCCKUX 33134, MPUMCHSTh HA3BaHHBIC MOJICIbHBIC
MPEACTABICHUS [UIsl BBIABICHUS XapaKTEPHBIX MPU3HAKOB H3YyYaE€MbIX BELIECTB H
XMMHYECKUX PEAKIIUI;

Ba3oBbIMH HccI€10BaTEIBLCKUMH AeHCTBUSIMU

e BJAJETh OCHOBAMHU METOA0B HAyYHOI'O [TO3HAHUS BEILIECTB U XUMUYECKUX PEAKLIUN;

e (QopMmynupoBaTh LI M 33Jaud MCCJIEIOBAHUSA, MCIIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIFHO C(OPMYITMPOBAHHBIE BOMPOCHI B KayecTBE WHCTPYMEHTA IO3HAHUSA U
OCHOBBI Ul ()OPMHUPOBAHUS THUIIOTE3bl IO IPOBEPKE NPABUIBHOCTU BBICKA3bIBAEMBIX
CYXKJICHUI;

e BJAJETh HABBIKAMM CaMOCTOSITEJIBHOIO IUIAHUPOBAHUSA M IIPOBEIEHUS YYCHHUYECKUX
SKCIIEPUMEHTOB, COBEpIICHCTBOBAaTh yMEHHs HAOMOJaTh 3a XOAOM Ipolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTar, (OpMYyIMPOBATh 0OOOIIECHHUS M BBIBOJbI
OTHOCHUTENIHO JIOCTOBEPHOCTH PE3YyJIbTaTOB HCCIIEIOBaHUS, COCTAaBJISITh OOOCHOBAaHHBIM
OTYET O MPOoAETIaHHOM pabore;

e IpUOOpeTaTh ONBIT YYEHUYECKOW HCCIIEOBATEICKON M MPOEKTHOM JesSTeNbHOCTH,
HPOSIBJISATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIBHOMY IOMCKY METOJOB pEIIeHUS
MIPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3JIMYHBIX METO/IOB ITO3HAHMS;

IIpueémamu padorsl ¢ nHpopManmei

e OpHEHTUPOBATbCd B pPa3IMYHBIX HCTOYHMKAX HMHPOpPMaLUM (HAy4HO-MOMYJspHas
JuTepaTypa XMMHUYECKOTO COJEepXaHHs, CIpaBOuYHble Mocobusi, pecypcel MHTepHera),
aHAJTM3UPOBaTh MH()OPMAILMIO pa3IMYHBIX BUIOB U (HOPM MpelCTaBlICHUs, KPUTHYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

e (GopMynIHpPOBaTH 3alpoOChl U TPUMEHATh pa3IUYHBIE METOJAbl IpPH MOUCKE M OTOOpe
nH(popMaluu, HeOOXOAUMOMH /1JIs BBIIOJHEHUS YU€OHBIX 33/a4 ONPEAEICHHOrO TUIIA;

e TpuoOpeTaTh OMNBIT HCHOJb30BAHUSA HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTMHA WU
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

e CAaMOCTOSITEJIbHO BHIOMpATh ONTUMAIbHYIO (OpMY IpeICTaBlIeHUs MHPOPMALUHU (CXEMBI,
rpaduku, TuarpamMmmbl, TaOJUIbI, PUCYHKH U T.I1.);

e JCIIOJIb30BAaTh HAy4YHBIH S3BIK B KauyecTBE CpeJICTBAa MpHU pabdoTe ¢ XUMHUYECKOH
nH(popManen: TPUMEHATh MEXIpeAMETHble ((pU3NUecKrue U MaTeMaTU4YecKUe) 3HAKU U
CHUMBOJIBI, (popMyIibl, a0OpeBUATYPbI, HOMEHKIIATYPY;

e HCIIOJIB30BaTh 3HAKOBO-CUMBOJIMUYECKUE CPECTBA HAMIIAHOCTH.

OB.TIa)IeHI/Ie YHuuBepCaJdbHBIMUA KOMMYHHUKATHBHBIMHA JeiCTBHSIMH:



e 3aJaBaTh BONIPOCHI IO CYIIECTBY OOCYKJaeMOH TEMBI B XOJI€ JHAIOTa W/WIN TUCKYCCHH,
BBICKa3bIBaTh HJIEH, (HOPMYIHPOBATH CBOU NPEAJIOKEHHS OTHOCHTEIBHO BBIIIOJHEHUS
MpEJI0KEHHOM 3a/1a4u;

e BBICTYNaTh C TNPE3CHTAIMEH PE3yJIbTaTOB IO3HABATENBHOW [ESTENbHOCTH, IMOTYyYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMH IIPH BBINOJIHEHHH XHMHYECKOTO
HKCHEPUMEHTA, MPAKTUYECKOH pabOThl MO HMCCIEIOBAHUIO CBOICTB M3y4aeMbIX BEIIECTB,
peanu3anuy y4eOHOro MpoeKTa, U GOPMYIHPOBATH BHIBOJBI IO PE3yIbTaTaM MPOBEACHHBIX
WCCIIEIOBAaHHM ITyTEM COTJTIAaCOBAHHMSI MTO3UIIMIA B X0/1€ 00CYX/IeHUS 1 0OMEHa MHEHUSIMHU

OsJajieHne YHUBePCAJbHBIMH PeryJsiITHBHBIMU J1eHCTBUSIMM:

e CaMOCTOSITEIBHO IUIAHHPOBAaTh W OCYIIECTBISTH CBOIO ITO3HABATEIBHYIO JESTEIBHOCTD,
orpenenss e¢ eI U 3a/1a4i, KOHTPOJIMPOBATh U 10 Mepe HEOOXOJUMOCTH KOPPEKTHPOBATh
npeajaraéMbelii alrOPUTM JAEHCTBUH NpPU BBINOJHEHUM Y4YEOHBIX M HCCIIEI0BATEIBCKUX
3aja4, BIOMpaTh Haubosee 3 HeKTUBHBIN cI0cO0 UX PEIICHHUS C YYETOM MOTyYSHHSI HOBBIX
3HAHMI O BEIIECTBAX M XMMUYECKUX PEaKIHsX;

e OCYILECTBISTH CAMOKOHTPOJIb AEATEILHOCTU HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKU

Hpe}lMeTHble pe3yJbTaThbl

10 KJIACC
Hpe,[[MeTHLIe PE3YyJIbTaThl OCBOCHUS KypCa ((OpFaHI/I‘leCKaﬂ XUMHUA» OTPaXKaroT:
1. C(i)OpMI/IpOBaHHOCTb HpeHCTaBHCHHﬁZ O MCCTC U 3HAYCHHNU OpFaHH‘leCKOﬁ XUMHNHN

B CHCTEME €CTECTBEHHBIX HAYK M €¢ POJIM B 00ECIICUEHUH YCTOHYNBOTO PAa3BUTHS YEIOBEYECTBA!
B PELICHUU MPOOJIEM IKOJOIMUECKOM, IHEPreTHYecKoi 1 MuieBoil 6e30MacHOCTH, B Pa3BUTHU
MEIWLMHBI, CO3AaHUU HOBBIX MAaTE€PHAJOB, HOBBIX HCTOYHHKOB DSHEPrHH, B OOECIICYCHHU
palMoOHaIBHOIO MPUPOJIONIONIB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U 00- M1l KYJIbTYpHI
YeJl0OBeKa, a TaKXKe HKOJIOTMYECKH OOOCHOBAaHHO- IO OTHOUIEHHMS K CBOEMY 3/0pOBbIO U
IIPUPOJHOM cpejie;

2. BJIAJICHHE CUCTEMOI XUMHUYECKHUX 3HAHUH, KOoTopast BKJIIOYAET:
OCHOBOIIOJIAralONINe MOHATUS — XUMHUYECKUI 3JIEMEHT, aToM, SIpO U 3JIEKTPOHHAs 000JI0uKa
atoma, s-, pP-, d-aToMHBIE OpOWTAlM, OCHOBHOE M BO30YXJICHHOE COCTOSHHUS aToMma,
ruOpuau3aysl aTOMHBIX OpOMTanel, HOH, MOJIEKYNa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTD,
CTENEHb OKHCIEHUS, XMMHMYECKas CBsI3b, MOJIb, MOJISIpHAs Macca, MOJISIpPHBIH 00BEM,
yIJIEepOAHbI CKe- JieT, (QYHKUMOHAJIbHAs TpyNNa, pajaukaig, CTPYKTypHbIe (HOpMYJIbI
(pa3BEepHYTHIE, COKpAIllCHHBIE, CKEJIETHbIE), H30MEpHUsl CTPYKTypHass U MPOCTPAHCTBEHHAas
(reomeTpuyeckas, ONTHUYECKas), U30MEpPbI, TOMOJIOTHYECKUN PsJl, TOMOJIOTH, YIIIEBOJOPOJIBI,
KHCIIOPOJI- M a30TCOJIEpIKale OpPraHUYEeCKHE COEIMHEHUs, MOHOMEp, MOJIUMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COEAMHEHUS; TEOpPHUH, 3aKOHBI (mepuonmveckuil 3akon [I. .
MenneneeBa, Teopusi CTpoeHMsI opraHnyeckux BemecTB A M bytiepoBa, 3akoH coxpaHeHus
Macchl BEILIECTB, 3aKOH COXPAaHEHMsI M TPEBPAIICHUS SHEPrUH MPU XUMHUYECKUX PEAKIMAX),
3aKOHOMEPHOCTH, CHMBOJHUYECKHM S3bIK XMMHUH, MHUPOBO33PEHUYECKHE 3HAHUA, JIEKAIUE B
OCHOBE IMOHMMAaHHs NMPUYUHHOCTH W CHCTEMHOCTH XMMHYECKHMX SBJICHUI; NpeJCTaBICHUS O
MeXaHU3MaX XUMHYECKHX PEaKIWH, TEPMOAMHAMUYECKUX M KHHETHYECKHUX 3aKOHOMEPHOCTSIX
UX TPOTEKAHMS, O B3aMMHOM BIIMSTHUHM aTOMOB M TPYIII aTOMOB B MOJIKYJIax (MHIYKTUBHBINA H
Me3oMepHbIi 3¢ dekTsr, opuentantsl I u Il poxa); daxTororuueckue CBEIACHHUS O CBOMCTBax,
cocTaBe, OJy4YeHUHU U 0€30MaCHOM HCIOJIb30BAHNN BaXHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U TPAKTUYECKOW JESITENbHOCTH YeJOBeKa, OOIMX HAyYHbIX NPUHIMIAX XHUMHYECKOTO
MIPOM3BOJICTBA (HA MIPUMepe MPOU3BOACTBA METAHOJIA, IEPEPAOOTKU HEPTH );

3. cOPMHUPOBAHHOCTh yMEHUWH: BBISBISATH XapaKTepHbIE TPU3HAKU TOHITHH,
yCTaHaBJIMBaTh UX B3aUMOCBS3b, HCIOJIH30BaTh COOTBETCTBYIOIIME MOHATUS IMpPHU OMHCAHUHU
COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COCANHEHUM;

4. c(OPMHUPOBAHHOCTh yYMEHHUI: HCIIONB30BaTh XHMHUYECKYI0 CHMBOJMKY JJIs
COCTaBJICHUS] MOJIEKYJISPHBIX U CTPYKTYPHBIX (pa3BEpHYTHIX, COKPAIICHHBIX U CKEJETHBIX)



(GbopMyIl OpraHMYecKUX BEIIECTB; COCTaBJIATh YPAaBHEHUS XMMUYECKUX PEAKIMi M pacKpbIBaTh
UX CYIIHOCTb: OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX pE- aKUUH MOCPEICTBOM COCTaBIICHUS
AJICKTPOHHOTO OajaHca 3THX PEaKIWW; pPeakiuii HMOHHOTO OOMEHa ITyTEM COCTaBJICHHS HX
IIOJIHBIX M COKPAIICHHBIX MOHHBIX YPAaBHEHMI; U3rOTaBIMBATh MOJEIN MOJIEKYJ OpPraHMYECKUX
BELIECTB JIIsl WIUTFOCTPALMU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

5. c(OpMUPOBAHHOCTh YMEHHH: yCTaHABIMBATh MPUHAAJIC)KHOCTh H3YYEHHBIX
OpPraHMYECKUX BEIIECTB IO HX COCTAaBy M CTPOEHHUIO K OIpPEAeICHHOMY Kiaccy/Tpymme
COEMHEHMH, JaBaTh UM Ha3BaHMs 110 cucreMarndeckoi HomeHkinarype (IUPAC) u npuBoauts
TPUBUAJIbHBIE HAa3BaHUSA ISl OTICJIBHBIX IPEACTa-BUTENECH OPraHUYEeCKHX BEIECTB (ITUJICH,
alleTUIICH, TOJYOJ, TIMIEPHH, STHJICHTINKOIb, (PeHol, (hopMalIbJeTHA, aleTaabAeT ]I, alleTOH,
MypaBbUHAs KUCJIOTa, YKCYCHasl KUCJIOTa, CTEApUHOBAs, OJICMHOBAs, NAIBMUTUHOBAS KHUCIIOTHI,
TJIUIHH, aJJaHUH, MaJIbT03a, GPYKTO3a, aHUIIMH, JUBUHUII, U30TIPEH, XJIOPOIPEH, CTUPOI U JIp );

6. c(OpMUPOBAHHOCTh YMEHHUS OMPEEIATh BUI XUMHUUECKON CBA3H B OPraHUYECKUX
COEIMHEHUSIX (KOBAJICHTHASI U MOHHAS CBSI3b, G- U []-CBS3b, BOJIOPOIHAS CBS3b);
7. c(OpPMUPOBAHHOCTh ~yYMEHHUS MPUMEHSTh TOJOXKEHUS TEOPHUH  CTPOCHUS

oprannueckux BemectB A. M. BytiepoBa miisi 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB BEIECTB OT
UX COCTaBa U CTPO- CHHUS,

8. c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHUE, (PU3NUECKUE U
XMMHUYECKHUE CBOMCTBA TUITUYHBIX MPEACTABUTENCH Pa3INYHBIX KIACCOB OPIraHUYECKUX BEIIECTB:
QJIKAHOB, LUKJIOAIKAHOB, aJKEHOB, AJIKaJHCHOB, AJKWHOB, ApPOMATUYECKHUX YTJIIEBOJOPOIOB,
CIUPTOB, AJIbJETHJIOB, KETOHOB, KAPOOHOBBIX KHCJIOT, MPOCTHIX U CIOXKHBIX A(UPOB, KHUPOB,
HUTPOCOETMHEHUI U aMUHOB, aMUHOKHUCIIOT, OEITKOB, YTIEBOJOB (MOHO-, TU- U TIOJMCAXapHUIOB);
WUIIOCTPUPOBATh TEHETHUYECKYI0 CBSI3b MEXKIYy HHMH ypPaBHEHUSMH COOTBETCTBYIOIINX
XUMHAYECKHUX PEAKIUi C UCIIOIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

9. c(OpPMHPOBAHHOCTH YMEHUS MOATBEPKAATh HA KOHKPETHBIX MPUMEPaxX XapakTep
3aBHCUMOCTH PEAKIIMOHHON CITIOCOOHOCTH OPraHMYECKHX COEAWHEHHH OT KPAaTHOCTH W THIIA
KOBaJICHTHOM CBSI3U (G- U TT-CBSI3U), B3AUMHOI'O BIUSHUS aTOMOB M IPYII aTOMOB B MOJIEKYJIaX;

10.  copMHpPOBAHHOCTH YMEHHS XapaKTEPH30BATh HCTOYHHKH YTIIEBOJOPOIHOTO
ceipbsi (HedTh, HPHUPOIHBIN Ta3, Yrojb), CIOCOOBI €ro mnepepaboTKHM M MPAKTHUYECKOE
IIPUMEHEHUE TPOAYKTOB NIEpepaboTKu;

11.  cpopMHpPOBAHHOCTH BIIQJIEHUS CHUCTEMON 3HAHUH O €CTECTBEHHOHAYYHBIX
METOax MO3HAHHUS — HaOIIOJICHUH, H3MEPEHUH, MOJICTTMPOBAHNH, SKCIIEPUMEHTE (peabHOM H
MBICIEHHOM) M YMEHHUS TNPUMEHSATh STU 3HaHWS, CHOPMUPOBAHHOCTH YMEHHsI MPHUMEHSTH
OCHOBHBIE OIEpPAllMM MBICTUTEIPHON JESTENPHOCTH — aHalu3 W CHHTE3, CpaBHEHHE,
0000111eHHe, CUCTEMATU3AIUIO0, BBIABICHUE MPUUYMHHO-CIIEACTBEHHBIX CBSI3€H — AJIS U3y4CHMS
CBOICTB BEILIECTB U XUMUUYECKUX PEAKIIUN;

12.  chopmupoBaHHOCTH YMEHUI: BBISBIATH B3aUMOCBSI3b XHMHUYECKUX 3HAHUN C
MOHATUSIMH W TPEACTABICHUSMHU JIPYTHX €CTECTBEHHOHAYyYHBIX IIPEIMETOB sl  Oosee
OCO3HAaHHOTO OHUMAaHHUs CYLTHOCTH MaTepHaIbHOI0 €AMHCTBA MHPA; UCIIOJIb30BaTh CUCTEMHbBIE
3HAaHUS TI0 OPTaHMYECKOW XMMHHU U OOBSICHEHHS W TPOTHO3MPOBAHUS SBICHUHN, MMEIOIINX
€CTECTBEHHOHAYYHYIO IPUPOY;

13. chopmupoBaHHOCTH YMEHHIA: MPOBOJUTH PACUECTHl IO XUMUYECKUM (QOopMysaM H
YpaBHEHUSAM XUMHUYECKHUX PEAKIMM C MCMOJIb30BaHMEM (DU3UYECKUX BEJIUYUH (Macca, 00beM
ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX BELIECTBA C KOJIMYECTBEHHOM CTOPOHBI:
pacueThl M0 HAXOXKICHUIO XUMHUYECKOW (hOPMYITBI BEHIECTBA IO W3BECTHHIM MACCOBBIM JIOJISIM
XUMUYECKHUX 3JIEMEHTOB, IPOJYKTaM CrOpaHus, MJIOTHOCTH ra3000pa3HbIX BEIIECTB;

14,  chopmupoBaHHOCTP YMEHHI: MPOrHO3UPOBATh, aHAJIM3UPOBATh U OLIEHUBATH C
MO3UIMKA  HKOJIOTUYECKOM 0e30macHOCTH TMOCHEACTBHS OBITOBOW M NPOU3BOACTBEHHOM
JEeSITeTPHOCTH YEJOBEKa, CBSI3aHHOW C IepepabOTKON BEIIECTB; HCIOIB30BaTh TOTyYECHHBIE
3HAHUSA JUIS IPUHATHS TPAMOTHBIX PEIICHHI TPOOJIeM B CUTYaIUAX, CBSI3aHHBIX C XUMUEH;

15.  chopmMupoBaHHOCTH YMEHHI: CaMOCTOATEIBbHO IUIAHUPOBATh W TPOBOJUTH
XUMUYECKMH OKCHEpUMEHT (TOydeHHe M U3yYeHHE CBOMCTB OpPraHMYECKHUX BEIEeCTB,



KaueCTBEHHbIE pEaKLUUU YIIEBOAOPOJIOB pPAa3IMUHBIX KJIACCOB M  KHCIOPOJCOJEPKaIINX
OPraHMYECKUX  BEMIECTB, pPEIICHHE OJKCIEPUMEHTANBHBIX 3alad [0  PaclO3HABAHHIO
OpPraHWYECKUX BEIIECTB) C COOJIOJIEHHEM MpaBMJI 0€30MacHOro0 OOpalleHHUs] C BEIIeCTBaAaMH U
nabopaTopHBIM  00OpyIOBaHUEM, (HOPMYITHPOBATH IETh WCCICAOBAHUS, TNPEIACTABIATH B
pasnu4HOi opMe pe3yNnbTaThl SKCIEPUMEHTA, aHATU3UPOBATh U OLIEHUBAThH UX JOCTOBEPHOCTD;

16.  chopmupoBaHHOCTH YMEHUH: co0Jr0/1aTh npaBuia 9KOJIOTUYECKH
11e71eco00pa3HOro MOBEACHUS B OBITY U TPYAOBOM NEATEIBHOCTH B IENIAX COXPAHEHUS CBOETO
3I0POBBS, OKpYXAlOled MPUPOJHON Cpelbl W JOCTHKEHUS €€ YCTOMYMBOTO pa3BUTHS,
OCO3HaBaTh OINACHOCTb TOKCHMYECKOTO JEWCTBHUA HAa JKUBbIE OPraHU3Mbl ONPEIEICHHBIX
OpraHMYEeCKUX BEUIECTB, MOHUMas cMmbich nokasarens [1/IK; ananusupoBars 1enecooOpa3HOCTh
MPUMEHEHUS] OPTaHMYECKUX BEUIECTB B MPOMBIIUIEHHOCTH W B OBITY € TOYKH 3pEHUs
COOTHOILICHHSI PUCK-TIOJB3a;

17.  chopmupoBaHHOCTP YMEHHIl: OCYIIECTBISATh  LIE€JCHANPABICHHBIH  MOMCK
XUMHYECKON MH(pOpMaIMK B pa3IUYHBIX UCTOYHHMKAX (Hay4Has M ydeOHO-HaydHas JINTEpaTypa,
CMU, UWHrepHeT u Ap.), KPUTHYECKH aHAJTU3HPOBATH XHMHYECKYH0 HH(POPMAIIHIO,
nepepabaTbIBaTh €¢ M UCIOJIb30BaTh B COOTBETCTBHH C TIOCTABICHHON YueOHOH 3a1a4eit

11 kaace
[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «O0Ias 1 HEOpraHUYecKask XUMHUSD OTPaXKaIOT:
1. c(OpMUPOBAHHOCTh  IPEACTABICHUI: O MaTepUAJIbHOM E€IUHCTBE MU,

3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUM MPUPOJIBI; O MECTE U 3HAYEHUHU XUMHUH B CUCTEME
€CTECTBEHHBIX HAayK M €¢ pOJId B OOECHEUYECHHUU YCTOMUMBOIO Pa3BUTHS, B PELICHUU MPOOIEM
9KOJIOTUYECKON, IHEPTreTUYECKON U MUIIEBOM 0€30MaCHOCTH, B Pa3BUTUN MEAUIIMHBI, CO3/IaHUU
HOBBIX MAaTepUaioOB, HOBBIX HCTOYHUKOB OHHEPrUM, B OOECMEUEHHH PAIMOHAIHLHOIO
MIPUPOIONOIB30BaHus, B POPMUPOBAHUH MHUPOBO33PEHUS U OOIIECH KYIbTYPhI YSIIOBEKA, a TAKKE
9KOJIOTMYECKH 000OCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM Cpelie;

2. c(hOpMUPOBAHHOCTh  BIAJACHUS CHCTEMOW XHMHYECKUX 3HAHUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJAralOIINe MOHITHS — XUMUYECKUN 3JIEMEHT, aTOM, SIAPO aTOMa, U30TOIIbI,
JNIEKTPOHHAsT 000JI0oYKa aroma, s-, P-, O-aToMHBIE OpOMTaNM, OCHOBHOE M BO30YKICHHOE
COCTOSIHMSI aTroMma, TUOpUAu3alusi aTOMHBIX OpOWTaneil, HOH, MOJIEKYyJa, BaJECHTHOCTH,
AIEKTPOOTPHUIIATEILHOCTD, CTENEHb OKHCICHUS, XMMHUYECKas CBsI3b (KOBaJeHTHAs, HOHHAs,
METaJIJIN4ecKasi, BOJOPOAHAS), KPUCTAIJIMYECKas PpeIIeTKa, XUMUYECKas peakiusi, pacTBOD,
BJIEKTPOJUTHI, HEIEKTPOJIHTHI, ANEKTPOIUTUYECKAsT JUCCOLMALMS, CTENEHb JIUCCOLMAIUU,
BOJOPOJHBINA TMOKa3aTeib, OKUCIUTENh, BOCCTAHOBUTENb, TEIUIOBOM 3()PEeKT XUMHUYECKOi
peaKkIu, CKOPOCTh XUMUUYECKON PEaKIUU, XUMHUECKOE PAaBHOBECHE; TEOPUU U 3aKOHBI (TEOPHs
AJIEKTPOJIUTUYECKON JUcCcoUalny, nepuoauyeckui 3akon [ 1 Menneneesa, 3aK0H COXpaHEHUs
MAaCChI BEUIECTB, 3aKOH COXPAHEHUS U MIPEBPALICHUS SHEPTUH MTPU XUMHUUYECKUX PEAKIUAX, 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH JEHCTBYIOIIUX MAacCC), 3aKOHOMEPHOCTH, CHUMBOJIHYECKUN
SI3bIK XMMHWH, MUPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIME B OCHOBE MOHMMAHUS MPUYUHHOCTH U
CUCTEMHOCTH XUMMUYECKUX SIBJICHUW; COBPEMEHHBIC INPEJICTABICHUS O CTPOCHUM BELIECTBA HA
ATOMHOM, MOHHO-MOJIEKYJIIPHOM M HAJMOJICKYJISIPHOM YPOBHSIX; MPEICTABICHUS O MEXaHU3MaX
XMMHYECKUX pEaKUui, TEPMOAUHAMHUYECKMX M KHUHETHYECKMX 3aKOHOMEPHOCTAX MX
MpPOTEKaHUsd, O XHUMUYECKOM paBHOBECHHM, pacTBOpaX MW  JUCIEPCHBIX CHUCTEMaX;
(akToNOrMuecKue CBEIEHUsI O CBOMCTBAX, COCTaBe, MONYUYEHUH U 0€30MacHOM HCIOJIb30BAHUU
BOKHEUIIINX HEOPTaHWYECKHX BEIIECTB B OBITY M TPAKTUYCCKON IEATEIHLHOCTH YelIOBEKa,
OOIIMX HAYYHBIX MPUHIIUTIAX XUMHYECKOTO IPOU3BOICTBA,

3. c()OPMUPOBAHHOCTh YMEHHUU: BBISBIATh XapakTEpHbIE TMPU3HAKU TOHSITHH,
YCTaHABJIMBATh MX B3aWMOCBS3b, HMCIOJB30BaTh COOTBETCTBYIOIIME MOHSATHS MPU OMUCAHUU
HEOPraHWYECKUX BEILLECTB U UX NPEBPALLCHUM;

4, c(hOpMUPOBAHHOCTh YMEHHSI HCIOJB30BaTh XHWMHUYECKYI) CHMBOJIUKY JIJISI
cocTaBieHus] (GOpMyNl BEIIECTB M YPaBHEHHA XUMHUYECKHX PEaKIUi; CHCTEeMaTHYECKYIO
HOMEHKJIATYPy (IUPAC) 51 TPUBHABHBIE Ha3BaHUS OTHETBHBIX BENIECTB;



5. c(OpPMHUPOBAHHOCTh YMEHUS OIpPEAEATh BAJIEHTHOCTb U CTENEHb OKHUCIICHUS
XUMHUYECKHUX JJIEMEHTOB B COEAMHEHMSIX; BHJ XUMUYECKOW CBSI3M (KOBAJEHTHAs, HOHHafd,
MeTaJlJIN4ecKasi, BOAOPOIHAs ); TUIl KPUCTAITTMYECKON PEHICTKH KOHKPETHOTO BEIIECTBA;

6. c(OpMUPOBAHHOCTh YMEHHUS OOBSICHITH 3aBUCUMOCTb CBOWCTB BEILECTB OT BUAA
XUMHUYECKON CBSI3M W THUIA KPUCTAUTMYECKOW PEHICTKH, OOMEHHBINM M JOHOPHO-aKIENTOPHBII
MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3U;

7. c(hOpMHUPOBAHHOCTh YMEHUH: KiI1accu(UIMPOBATh: HEOPraHUYECKHE BEIIECTBA IO
UX COCTaBY; XUMUYECKUE PEAKLMU 110 PA3JIUYHbIM IIPU3HAKAM (YUCIY U COCTAaBY pearupyromux
BELIECTB, TEIJIOBOMY J3(P¢eKTy peakluHd, H3MEHEHHIO CTEleHEH OKHUCIIEHUS »JJIEMEHTOB,
00paTUMOCTH, Y4YaCTHUIO KaTaliu3aropa M T.I.); CaMOCTOSTENbHO BHIOMpAaTh OCHOBaHHUA U
KpUTEpUHU I KJIacCU(UKALIUY U3YYaeMbIX BEUIECTB U XUMHUYECKHUX PEaKIIHii;

8. c(OpPMHPOBAHHOCTh YMEHHS PAaCKpbIBaTh CMBICI MepHoanueckoro 3akona J[. .
MenzaeneeBa W JEMOHCTPUPOBATH €0  CHCTEMAaTU3UPYIOLIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINY;

9. c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh FIEKTPOHHOE CTPOCHHE aTOMOB U
HMOHOB XMMHYECKHX 3JIEMEHTOB II€PBOro— uyeTBEpTOro nepuoaos Ilepuoanueckoit cucremsr /.
. MengeneeBa, HCHOJIb3ysl MOHATHS <OQHEPreTHUYECKUE YPOBHUY», «IHEPreTHUYECKUE
MOJIyPOBHIY, «S-, P-, d-aTOMHBIC OpOHUTAIINY,

10.  «ocHOBHOE U BO30YXKICHHOE JHEPreTUYECKUE COCTOSIHHUSI aToOMa»; OOBSCHATH
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XMMHUUYECKUX 3JIEMEHTOB U UX COEAMHEHHUN 1O NepHoJaM U
rpynnam Ilepuogmueckoit cucremsl [[. M. MeHnpneneeBa, Bal€eHTHbIE BO3MOYKHOCTH aTOMOB
3JIEMEHTOB Ha OCHOBE CTPOEHUS UX JIEKTPOHHBIX 000JI0YEK;

11.  chopmHupoBaHHOCTH YMEHUM: XapaKTEPHU30BaATh (OMUCHIBATH) OOLINE XUMUUYECKHE
CBOMCTBA BEILECTB Pa3jIMYHbIX KJIACCOB; MOJTBEP)KIaTh CYLIECTBOBAHWE I€HETHUYECKOH CBS3U
MEXy HEOPraHUYECKHUMH BELIECTBAMHU C ITOMOILbIO YPABHEHUN COOTBETCTBYIOIIUX XUMHUECKUX
peaKiui;

12. chopmupoBaHHOCTH  YMEHHS  DPACKpbIBaTh  CYIIHOCTh:  OKHCIHTEIbHO-
BOCCTAaHOBUTEJbHBIX PEAKLIUN IOCPEACTBOM COCTABIIEHUS AJIEKTPOHHOIO OajlaHCa 3TUX PEaKIIMii;
peakuuii MOHHOrO OOMEHa WyTEM COCTABIEHUS WX TOJHBIX M COKPAIICHHBIX HOHHBIX
YpaBHEHMH; peakuuil TIuAposin3a; peakuui  KoMmIuleKkcooOpa3oBaHMsl (HAa  MpuUMeEpe
T'HJIPOKCOKOMIUIEKCOB IIMHKA U aJTFOMUHMS);

13. chOpMUPOBAHHOCTh ~ YMEHUSI  OOBSACHATh  3aKOHOMEPHOCTH  MPOTEKAHMS
XUMHUYECKHX PEAKLIUH € Y4€TOM HX DHEPreTUYECKHX XapaKTEPUCTHK, XapaKTep H3MEHEHMS
CKOPOCTH XMMHYECKOW pEaKIMM B 3aBUCHUMOCTH OT Pa3JIMYHBIX (PAKTOPOB, a TAKXKE XapaKTep
CMELICHUS XMMHYECKOTrO0 PABHOBECHS O]l BIMSHMEM BHEIIHUX Bo3jaedcTBHM (mpunHuun Jle
[Tarennbe);

14.  chopMHpPOBAHHOCTh YMEHHUS XapaKTE€pPHU30BaTh XUMUYECKUE PEAKIINH, JIeKallue B
OCHOBE INPOMBIIIJIEHHOTO TOJYyYEHHUS! CEpHOM KHUCIIOTHI, aMMHUaKa, 00lIMe HAay4HbIE MPUHIIMIIBI
XUMHUYECKHX TPOU3BOJCTB; I€1IeCO00Pa3HOCTh IMPHUMEHEHHUs] HEOPraHWYeCKHUX BEUIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOILIEHUSI PUCK-TIONb3;

15.  cdopmMHpPOBAHHOCTH BJIQJCHUS CUCTEMON 3HAHMHA O METO/aX HAayYHOI'o MO3HAHUS
SIBJIGHUN TPUPOJIbI — HAOJ0/IEHUE, U3MEPEHNE, MOJEINPOBAHNE, IKCIEPUMEHT (peasIbHbI U
MBICIIEHHBIN), UCIOJB3YEMBIX B €CTECTBEHHBIX HAyKaxX; YMEHHUS NPUMEHATh OTH 3HAHUS IIpU
AKCIIEPUMEHTAJIbHOM HCCIIEOBAHUM BEIIECTB U JUIsI OOBSCHEHUS XUMHYECKHX SIBJICHUI,
HMEIOLIUX MECTO B IPUPOJIE, IPAKTUUECKOH IEATEIBHOCTH YEJI0BEKA U B IOBCEAHEBHOM KU3HU;

16.  cpopMHpPOBAHHOCTH YMEHHs BBISBJIATH B3aUMOCBS3b XHUMHUYECKMX 3HAHUU C
MOHATUSIMH M TIPEACTABICHUSMHU JPYTUX €CTECTBEHHOHAYYHBIX MpEAMETOB i Oosee
OCO3HAaHHOT'O IOHUMaHUs MaTEpUaAIbHOIO EANHCTBA MUDA;

17.  chopmMHpOBaHHOCTH YMEHHs MPOBOJIUTH PACUCTHI: C HCIOJIb30BAHUEM MOHATUI
«MaccoBasi 1011 BELIECTBA B PACTBOPE» M «MOJSPHAsT KOHLEHTPALUs»; MacChl BELIECTBA WU
o0bEéMa Ta3a MO W3BECTHOMY KOJUYECTBY BEIIECTBA, Macce WIM O0BEMYy OJIHOTO W3
YyYacTBYIOIIMX B PEAKLUUH BELIECTB; TEIUIOBOro 3(QexTa peakiuu; 3HauY€HUs BOJOPOIHOTO



[oKa3aTeasl pacTBOPOB KHUCIOT M IIENOYeH ¢ W3BECTHOW CTENEHbIO AUCCOLUAIMM; MacChl
(0O6bEMa, KOJIMYEeCTBA BEIECTBA) MPOAYKTA PEAKLMH, €CIIU OHO M3 UCXOAHBIX BEIIECTB JIaHO B
BUJE pPacTBOpa C OMNpPEIEICHHOW MacCOBOW MOJied pAacCTBOPEHHOTO BENIECTBA WM JAaHO B
M30BITKE (MMEET MPUMECH ); IOIH BBIX0J1a MPOYKTA PEaKLNU; OObEMHBIX OTHOIICHUI ra3oB;

18.  copMHpPOBAaHHOCTH YMEHHI: CAaMOCTOSATEIBHO IIJIAHUPOBATh M MPOBOJIUTH
XUMHUYECKUH AKCHEPUMEHT (MPOBEACHUE pEaKUMi HOHHOrOo OOMEHa; IOATBEPXKACHUE
KayeCTBEHHOI'0 COCTaBa HEOPraHMUYECKUX BELIECTB; ONpE/EICHUE Cpebl PaCTBOPOB BELIECTB C
MOMOIIIBI0 MHJIMKATOPOB; M3yYCHHUE BIIUSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUECKOU
peaKIMy; pelleHue SKCIEePUMEHTAIbHBIX 3a7ay no TeMaM «Mertawwis» u «Hemeramns») c
coOmoaeHneM mpaBwi  Oe3omacHOro oOpamieHMs C  BEUIECTBAaMH U JIAOOPAaTOPHBIM
obopynoBanueM, (GopMyIHpOBaTh I€JIb HMCCIECJOBAHUA, NMPEICTABIATh B pa3IMyHON (opme
PE3yJIbTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTH;

19.  cdopmupoBaHHOCTH yMEHMi: cOOJIOAATh NpaBWila IOJIb30BAHUSA XHMHYECKOM
ocyio M J1abopaTopHbIM 000pyIOBaHHEM, OOpALICHHUS C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKLIMSAMH IO BBINOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OINBITOB; 3KOJIOTHYECKU
1€J1IecO00pa3HOro MOBEACHUS B OBITY U TPYHAOBOH AEATEIHLHOCTH B LIEISIX COXPAHEHUS CBOETO
3JI0pOBbsI, OKpYXarolllel MNPUPOJHOW Cpelbl U JOCTH)KEHUS €¢ YCTOHYMBOIO pPa3BUTHS;
OCO3HaBaTh OINACHOCTb TOKCHUYECKOI'O JEWCTBHUA HA JKUBbIE OpPraHU3Mbl ONPEIEIICHHBIX
HEOPraHMYeCKUX BEUIECTB, MOHUMas cMblci nokaszatens [1/1K;

20.  chopMHpPOBAaHHOCTb YMEHHH: OCYIIECTBISTH IICJICHANPABICHHBIA  TOUCK
XUMHUYECKOH HH(pOpMAlMK B PA3JIMYHbIX UCTOYHMKAX (Hay4yHas U ydyeOHO-HayuyHas JMTeparypa,
CMMU, UntepHer U JAp), KPUTUYECKH aHAJIM3UPOBATh XHMHUYECKYI0 HH(OpMAIUIO,
nepepabaTbIBaTh €€ M UCIO0JIb30BATh B COOTBETCTBHUH C IIOCTABJICHHON yueOHOM 3a1a4ei.

4. O0beM u coJep:kaHue y4eOHOr0 mpeaMeTa

(ompeesieTcsi AJ1s1 KaKI0r0 3asiBJIEHHOT0 HANPABJIEHUS1, HATIPUMeP)

Hpoduan EcrecTBeHHO-Hay4HbIN
dopma 00y4eHHs Ounas
NeNe yqeOHBIX IePHOIOB, 1234
BbIJIeJIEHHBIX IS H3YyYeHHUs] Y91eOHOT0 1er
npeaMeTa
O0beM yueOHOTo npeamera (3.e.) 3
O0beM yueOHOT0 mpeaMeTa (aK.yac.) 272
KontakTHas padora c 272
npenoaaBareJieM (ak.yac.),

B TOM YHCJIE:
[IpoBeieHye JEKIUOHHBIX 3aHATHI 258
[IpoBenenne nabopaTopHbIX padboT 14
IIpoBeneHne NPaKTUYECKUX 3aHATUN 0

BamumaemMoe KoHTpossHoe Meponpusitre (5, 1 8 1 yu. mepuose,
1 B0 2 yu. nepuoge, 2 B 3 yu. nepuoje, 1 B 4 yu. nepuose)
@0pMBI TEKYLIEr0 KOHTPOJIsk [MucbMeHHOE KOHTPOJIBHOE MeponpusiTHe (4)
HeoObekTuBrpyemoe KOHTposibHOE Meporpustue (1 -
TOCIIeHEE)




@DOopMBI MIPOMEKYTOYHOH aTTeCTANMHA

HToroBoe KOHTPOJIbHOE MeponpusiThe (4, B KaXKIOM Y.

TIePHO7IC)

Conep:xkanue yueOHOro npeamera

Temaruueckuii miian 10 Kiace

AyIuTOpHBIE 3aHATHS

Bcero
HaumenoBanue TeM U pa3iesioB
(ak.yac.) |Teopernueckue |JlaGopaTopHbie
3aHATHUA 3aHATHUA

IloBTOpEeHUEe Kypca 6 5 0

HEOPraHU4YeCcKoil XuMuu 9 ki

BBenenue B Kypc
! > KYP 10 10 0
OpPraHu4yecKoi XuMHH

Crpoenne u ki1accupuranus

OpPraHuYyecKuX coeMHeHH . 16 14 2
XuMn4yecKue peaknuu B
OpPraHuvecKoi XuMUM
Yrj1eBo10poabl 35 32 2
IIpupoaHbIe HCTOYHUKH 8 7 0
yIJIEBOIOPO/10B
Kuciopoaconep:kamue 34 31 2
coeIMHEeHHs
YrieBoabl 7 6 2
A3oTcoaepaxanue
OpraHnyecKue CoeTUHEHHUsI. 14 12 2
IeTepoyHKIMOHAIBHBIE
coeIMHeHHs

Buonornyeckn akTUBHbIE 6 6 0

COCAMHCHUSA

TemaTunueckunii mian 11 kiaace

AyIuTOpHBIE 3aHATHS

Bcero
HanMeHoBaHue TeM U pa3aeioB
(ak.yac.) |Teopernueckue |JlaGopaTopuble
3aHATHUSA 3aHATHUSA
IoBTOpEHHE Kypca 4 4 0
opranuyveckoii xumuu 10 ki
Crtpoenue aToma.
Ilepuonnyeckuii 3aKoH u 12 12 0

CUCTEMA XUMHUYECCKUX
sasnemenToB .. MeHnaeneeBa




Crtpoenue BemecTna.
JAucnepcHble CMCTEMBI U 21 20 , 0
PacTBOPBI
XuMu4ecKue peakiuuu 30 28 2 0
BemecrBa 1 uX cBoiicTBa 59 55 4 0
XuMud B :KH3HH 0010eCTBA 14 14 0 0

AHHOTHpOBaHHOC OlMMCaHUE COAECPKAaHUA Pa3saejioB U TEM yqeﬁﬂoro npeamMera

10 kaacc. Oprannyeckasi XuMusi

1. Teopernyeckue 0OCHOBbI OPraHU4YeCKOH XUMHHU

IIpenmer W 3HauyeHHWE OPraHUYECKOM XUMHM, NPEACTAaBICHHE O MHOroodpaszuu
OPraHN4YeCKUX COCTMHEHUIN

DJNEeKTPOHHOE CTPOEHHE aTroMa YIJIepoJia: OCHOBHOE M BO30YXKICHHOE COCTOSHMSL.
BanenTHble BO3MOXKHOCTH aroma yriepoaa. XUMUYECKas CBSI3b B OPraHUYECKUX COEIUHEHUSX.
Tunsl rubpuaM3anuy aTOMHBIX opOuTanel yriaeponaa. MexaHu3mMbl 00pa3oBaHUsl KOBaJIEHTHOMN
CBsI3M (OOMEHHBIM U TOHOPHO-aKUENTOpHbIN). THIbI epeKkphIBaHUs aTOMHBIX OpOUTaiel; o- u
n-cBsa3u. OJuHapHasi, BOHHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBA3€ B MoJEKyJax
opranudeckux seuiects. [loHsTHE O CBOOOIHOM paguKaie, HyKieopuie 1 31eKTpoduie.

Teopust crpoeHust opraHmueckux coenuHeHuil A. M. byriaepoBa U CcOBpeMEHHbIE
IIPENICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAYEHUE TEOPUH CTPOCHMSI OPTaHUYECKUX COCIUHEHUM.
Mounekynsipable U CTpYKTypHble (QopMyibl. CTpyKTypHbIE (QOPMYJbl pPa3IMYHBIX BHUJIOB:
pa3BepHyTasi, COKpalICHHasl, CKeJIeTHasl.

W3omepus. Bunbl n3oMepun: CTpyKTYpHasi, IPOCTPAHCTBEHHAs] DJIEKTPOHHBIE YPPEKTHI
B MOJIEKYJIaX OPraHUYECKUX COCTUHEHNH (MHAYKTUBHBIA U Me30MepHbIN 3P eKThI).

[IpenacraBnenne o  kinaccudukanud  OopraHWYecKUx  BemiectB.  [loHatwe o
¢byHkunoHanbHOM  rpymme. ['omomorus.  ['omonorunyeckue  psapl.  CucremaTuueckas
HOMeHKnatypa opranundyeckux coenuHeHuil (IUPAC) u TpuBHanbHble Ha3BaHMS OTIENbHBIX
IIPEACTaBUTEIIEH.

OcobenHoct M KiIaccUpUKalMsg  OpraHuyeckux  peakuui.  OKHUCIUTENbHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIMH B OPraHUYECKON XUMUHU.

DKcrepuMEHTANIbHbIE METO/Ibl M3YUEHUS BEIIECTB M UX MPEBpAIIECHUN: 03HAKOMIJIEHHUE C
o0pa3liaMu OpraHMYecKHX BELIECTB M MaTepuaJlaMd Ha MX OCHOBE; OMBITHI IO MPEBPAIICHUIO
OpraHMYeCKHWX BEUIECTB IpU HarpeBaHuM (IJIaBJ€HHE, OOYIVIMBAaHME M  TOpPEHHUE);
KOHCTPYMPOBAaHUE MOJEIJIEH MOJIEKYJI OPraHUYECKHUX BELIECTB.

2. YrieBoaopoabl

Anxanbl ['oMonornueckuil psj ankaHoB, oOmas (opMylia, HOMEHKIATypa U H30MEpHUs
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ alKaHOB, Sp3-THOpUAM3AlNsS aTOMHBIX
opOutaneii yriepona, 6-cBsi3b. Kondopmepsl. dusznueckne CBOMCTBA aJIKaHOB. XUMHUYECKHE
CBOMCTBA QJKaHOB: PEAKIMHM 3aMEUICHMs, W30MEpPU3ALMH, JETHIAPUPOBAHUS, LUKIN3ALUY,
MUpOJN3a, KpekuHra, ropeHus. llpeacraBieHue o MexXaHU3ME pEaKIUil paguKaibHOro
3aMeIIeHus.



Haxoxnaenue B npupoae. CrnocoObl MOTy4eHHs ¥ IPUMEHEHUE aTKaHOB.

[Muknoankansl. OOmas Gopmyna, HOMEHKIaTypa U nzomepusi. OCOOEHHOCTH CTPOCHHUS U
XUMUYECKUX CBOMCTB MalbIX (IIUKJIOMPOIaH, HUKIO0yTaH) W OOBIYHBIX (I[MKJIOTICHTAaH,
LUUKJIOTEKCaH) MUKI0oaTKaHOB. CrocoObl MOJy4YeHHs] W MPUMEHEHHE LUKIOATKAHOB. AJIKEHBI.
l'omonoruueckuit  psin ankeHoB, oOmas ¢opMyna, HOMEHKIaTypa OJEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNl aJKEHOB, Sp2-THOpHIU3aIMsl aTOMHBIX OpOuTanei
yriaepoaa, o- u m-cBsa3u. CTpyKTypHasi U reoMeTpudeckas (Iuc-TpaHc-) uzomepus. Ousndyeckue
CBOMCTBA AJIKEHOB.

XHUMHUYECKUE CBOWMCTBA: pEAKLUU MPUCOEIWHEHUS, 3aMEIIECHUs B O-IOJOKEHUE IpU
JBOMHOW CBA3W, IMOJUMEpU3alMu UM OKucieHus IlpencraBieHue O MeEXaHU3ME PEAKIUU
anekTpodmibHOro npucoenunenus. llpaBuno MapkoBHukoBa. KauecTBeHHBIE peakIMM Ha
JBOWHYIO CBSI3b.

CniocoOblI MosTyueHus: ¥ MPUMEHEHHE aIKEHOB.

Anxanuensl.  Knaccupukamuss — ankagueHoB  (CONPsDKCHHBIE,  W30JIMPOBAaHHbIC,
KyMyJnupoBaHHble). (OcCOOEHHOCTH 3JEKTPOHHOTO CTPOEHUS U  XHMHYECKHUX CBOMCTB
COMPSDKCHHBIX JTUEHOB, 1,2- u 1, 4-npucoenunenue [lonumepusaiusi CONPSKECHHBIX JIHEHOB.
CrocoOsl MosTy4eHus U IPUMEHEHHUE allKa/IueHOB.

Ankusbl. ['oMoorudeckuii psa alkuHOB, o0mast popMyiia, HOMEHKIATypa U U30MEpHs
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJKHMHOB, SP-THOpUAM3AINS aTOMHBIX
opOwuTaneit yriepona. @u3nueckue CBOMCTBA aTKUHOB.

XUMUYECKHE CBOMCTBA: pEaKLUUU MPUCOECIUHEHUS, JUMEpU3alMM U TpUMEpPU3ALUH,
okuciieHus. KuCIIOTHBIE CBOWCTBAa QJIKMHOB, HWMEIOIIMX KOHLEBYKD TPOMHYIO CBA3b.
KauecTtBeHHbIEe peaklii Ha TPOMHYIO CBS3b.

CriocoObI 1oTy4eHHs U MPUMEHEHUE AITKUHOB.

ApomMaTtudeckue yrieBogoponabl (apeHsl). ['omomormyeckuit psig  apeHoOB, o0OImas
dbopmyrna, HOMEHKIATypa U U30MEpHs DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIIBI
oenszona. IlpaBuimo apomMaTHUYHOCTH, NPUMEPHI APOMATUYECKHX COeAMHEHUU. Dusznyeckue
CBOICTBA apEHOB.

XuMUYecKue CBOICTBa OEH30Jla U €r0 TOMOJIOTOB: PEAKIMU 3aMelleHus B OEH30JIbHOM
KOJbIE W YIJIEBOJOPOJHOM pajuKajie, peakUUH HPUCOEAUHEHHUS, OKHUCIECHHE TI'OMOJIOTOB
O6enzoma. IlpeacraBieHne O  MeXaHM3ME  peaklUil  3JeKTPOPUIBHOIO  3aMElCHHMS.
[IpencraBinenre 00 OpUEHTHPYIOIIEM JEHCTBUM 3aMecTUTENed B OEH30JbHOM KOJIbIIE Ha
npuMepe aJKUJIbHBIX PaTUKaIoB, KapOOKCHUIBHOM, THAPOKCHIIBHON, aMHHO- U HHUTPOTPYIIIHL,
aTOMOB rajoreHoB. OCOOEHHOCTH XUMUYECKUX CBOMCTB cTupoa. [lonumepusarus ctupoa.

CriocoOblI 1osTyyeHHs ¥ IPUMEHEHNE apOMaTHYECKHUX YITIEBOI0POIOB.

[Ipupoansiit ra3. Ilonyrasie HedTsaHbIe ra3pl. Hedth u ee nmpoucxoxaenue. KameHHbIN
yroJib U IPOAYKTHI €ro nepepaboTKH.

CrniocoObl nepepaboTku He(TU: MEpPEeroHKa, KPEKUHI (TEPMUYECKUH, KaTaTUTHUYECKHI),
pudopmunr, nuponus. [IpoaykTsl nepepaboTku HEPTH, UX IPUMEHEHHE B MPOMBIIUIEHHOCTH U
B OBITY.

I'eHeTnyeckas CBSA3b MEXY Pa3IMUHBIMU KJIACCAMH YIIIEBOJIOPOJOB.

ONEKTPOHHOE CTPOEHHUE TaJIOreHIIPOU3BOIHBIX YIJIEBOJOPOAOB. Peaknuum 3amelneHus
rajoreHa Ha THAPOKCOTPYIIy, HUTPOIpyMIly, LHMAHOTpyIIy, aMuHorpymmy. [leiictBue Ha
TaJIOTEHIIPOMU3BOJHBIE  BOJHOTO M CHOMPTOBOIO  pacTBOpa IICIOYM. Bzammonelicteue
JUTaJOreHaIKaHOB ¢ MarHueM M IUHKOM [loHATHE O MeTalioOpraHMYecKUX COEIUHEHUSX.
Vcnonb30BaHue TaloOreHIPOM3BOJIHBIX YIJIEBOJOPOJOB B OBITY, TEXHHUKE M IPU CHHTE3E
OpPraHMYECKUX BEIIECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YUEHHUs BEIIECTB M WX INPEBPAIICHUN: H3y4EHUE
(¢u3NyecKux  CBOMCTB  YIVIEBOAOPOJIOB  (pacTBOPUMOCTb),  KaueCTBEHHBIX  peakuuil
YIJIEBOIOPOIOB PA3JIMYHBIX KJIacCOB (0OeciBeunBaHME OPOMHOM MM HOJHOM BOJBI, pacTBOpa
NepMaHraHaTa Kajus, B3aUMOJEICTBHE aleTH/IeHa C aMMHayHbIM pPacTBOPOM OKCHJA
cepedpa(l)); kaduecTBeHHOE OOHapyKEHHE YIjie- poJa U BOAOPOJAa B OPraHUYECKUX BEIECTBAX;



NIOJydYeHHUE JTUJIEHA U M3y4YEHHE €ro CBOMCTB; O3HAaKoMileHHEe ¢ Kosuiekuusmu «Hedptb» u
«Yromp», ¢ oOpa3namM IUIaCTMAacC, KaydyKOB W PE3HMHBI; MOJCIUPOBAHHE MOJEKYI
YIJI€BOAOPOAOB U FAJION€HIPOU3BOIHBIX YIJIEBOJAOPOIOB.

Kucnopoocooepicawjue opeanuyeckue coeOunenus

[IpenensHble ogHOAaTOMHBIE cnMpThl. CTpoeHHE MOJEKyNl (Ha IpUMEpEe METaHoJa U
sTa”ona). ['omonornueckuit psa, odmas hopmyia, H30MepHsi, HOMEHKIIATypa U Kiaccuukaius.
@u3nyeckue CBOMCTBA MPEIENIbHBIX OJHOATOMHBIX CHMPTOB. BonopoaHble CBA3M MEXIY
MOJIEKYJIAaMH ~ CHUPTOB. XHMMHYECKHME CBOMCTBA: pEAKIMU 3aMEIICHUsS, JEeTrUApaTalllH,
OKHCJIEHUS, B3aUMOJICIICTBUE C OPraHUYECKUMU U HEOPraHUYEeCKUMHU KuciioTamu. KauecTBeHHas
peakuus Ha OJHOATOMHBIE CHUPTHI. JleliCTBHE 3TaHOJIA U METAHOJA HAa OpraHU3M 4YeJIOBEKa.
CriocoObl 1oJTy4eHUs U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[Ipocteie 3upsel, HOMeHKIaTypa U u3oMepusi. OcoOeHHOCTH (PU3MUECKUX U XUMHUYECKUX
CBOWCTB.

MHoOroaroMHble COUPTBl — STUWICHIIUKOIb W MHIEepUH. DU3nYecKne U XUMHYECKHE
CBOMCTBA: pEakUUU 3aMEILEHUs, B3aUMOJEHUCTBUE C OPraHUYECKMMH U HEOPraHUYECKUMU
KHCJIOTaMH, KaUeCTBEHHAsl peaKklusi Ha MHOroaroMHble cnupThl. IIpencraBnenue o mexanusme
peaknuii HyKJIeouIbHOTO 3amereHus. JleiicTBre Ha opraHu3M desnoBeka. CriocoObl OTydeHust
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJIEKYIIbI, B3aUMHOE BJIMSHUE THJIPOKCOTPYIIBI M O€H301bHOTO Apa.
Odusznyeckue cBoicTBa (eHona. OCOOEHHOCTH XMMHUYECKUX CBONCTB (peHona. KauecTBeHHBIE
peakiuu Ha QeHon. TokcuyHOCTh ¢eHona. CrocoObl MOoNydeHHs] W NMpPUMEHEHHE (eHoa.
®enondpopManbaeriuaHas CMOa.

KapOoHumnbHble COEOUHEHMS] — albJAETUABl M KETOHBL. JEKTPOHHOE CTPOEHHE
KapOOHUJIbHOW Tpymmbl. ['oMonoruueckue psAasl anbAETHA0B M KETOHOB, obmias ¢opmyia,
n3oMepust U HoMeHknarypa. dusnueckre cBONCTBA allbJIETUI0B U KETOHOB.

XHWMHUYECKHME CBOMCTBA  albJIETUAOB M  KETOHOB: PEAKUUU  I[PUCOECTUHEHUS
[IpencraBienrne O MeXaHU3ME peakUUid HYKICOPWIBHOTO mnpucoequHeHus. Oxucienue
aNbJIETHJIOB, KAUeCTBEHHbIE peakuuu Ha anpieruabl. CrocoObl MONy4YeHHS W IpPUMEHEHHUE
aJIbJIETHJI0B U KETOHOB.

OnHOOCHOBHBIE IpeJieNibHble KapOOHOBbIE KHCIOThL. OCOOEHHOCTH CTPOEHHUS MOJEKYI
KapOOHOBBIX KuCIOT. M3omepus u HomeHkiarypa. dusmueckue CBONHCTBA OJHOOCHOBHBIX
IpeJeNbHBIX KapOOHOBBIX KHUCIOT. BOIOpOJHBIE CBSI3M MEXAYy MOJIEKyJaMH KapOOHOBBIX
KHCJIOT.

XUMHUECKHE CBOMCTBA: KHUCIOTHBIE CBOMCTBA, peakUus ATepU(PUKALNU, PEAKLIUH C
y4acTHEM YTIJIEBOJOPOJIHOTO pajuKaia.

Oco0eHHOCTH CBONCTB MypaBbUHON KHCIIOTHI.

[TonsiTie O NPOM3BOAHBIX KApOOHOBBIX KHUCIOT — CIOXHBIX 3(Hpax, aHTHIPHUAAX,
raJIOTEHaHTUIPUIAX, AMHUJIAX, HUTPUJIAX.

MHuoroo6pa3ue kapOOHOBBIX KHUCIOT. (OCOOEHHOCTH CBOMCTB HENPENSIbHBIX |
apOMaTHYECKUX KapOOHOBBIX KHUCIIOT, JUKAPOOHOBBIX KHCIOT, THAPOKCHUKAPOOHOBBIX KHCIOT.
[IpencraButenu BbBICIIUX KAapOOHOBBIX KHCIOT: CTEapUHOBAs, MNAJIbMUTUHOBAs, OJICMHOBA,
JIMHOJIEBAs, IMHOJIEHOBAs KUCIOThI CrocOOBI MOMyYeHHs U TPUMEHEHHE KapOOHOBBIX KHCIIOT.

Crnosxnble 3¢upsl. 'omonoruueckuii psa, oOmas Gopmyna, u3oMepust 1 HOMEHKIATypa.
du3ndyecKne U XUMUYECKUE CBOMCTBA: THPOJIN3 B KUCIIOHN U IIEJTIOUHOM Ccpele.

Kupsl. Ctpoenue, ¢puznyeckue U XMMHUECKUE CBOMCTBA KUPOB: TMAPOIU3 B KUCION U
1ea04Hol cpene. OCOOEHHOCTH CBOWCTB KUPOB, COAEPIKAIINX OCTATKH HEMPEIeIbHBIX )KUPHBIX
KUCHO0T. JKupsl B IpUpoIe.

MpbuTA KaK COJM BBICIIUX KapOOHOBBIX KHCIIOT, MX Moromiee aeiicTtBue. [lonarue o
cuHteTnyeckux  Moromux  cpeactBax (CMC). OOmas XapakTepuCTHKa  YIIEBOOB.
Knaccudukanus yIJI€BOJIOB (MOHO-, - " MoJIUCaxapubl).



Monocaxapuasl: TIIIOK03a, GpyKTO3a, rajakrosa, pudosa, ae3okcuprnoosza. dusnyeckue
CBOMCTBa M HaxokJaeHue B mnpuponae. PorocunHre3. Onrtuueckas nusomepus. KospuatoenHas
TayTOMEpUs Ha IIpUMepe MOJIEKYJIbI [IIFOKO3bI, POEKINKH Xeyopca, |- 1 [J-aHOMephl TIIIOKO3BI.

XUMUYECKHE CBOMCTBA IJIIOKO3bI: PEAKIMH C Y4YacCTUEM CIHUPTOBBIX U ajbACTUIHON
IpynIm, CIUPTOBOE M MOJOYHOKHCIOEe OpokeHue. I[IpumeHeHue TIOKO3bI, €¢ 3HAUYCHHUE B
KHU3HEIESATEIbHOCTH OpraHu3Ma.

Hucaxapunpl:  caxapo3a, ManbTo3a M JIakTo3a.  BoccraHaBinuBarolmue U
HEBOCCTAaHaBIUBAaOLMe Aucaxapuabl. ['maponus nucaxapuaos. Haxoxaenue B mpupone u
MIPUMEHEHHE.

[Tonucaxapuapl: KpaxMai, IJIMKOTEH U 1eio103a. CTpoeHue MakpoMOJIEKyJl Kpaxmana,
INIMKOTeHa W ILeJUTioio3bl. Du3NyecKkue CBOWCTBA KpaxMaia U ILEJUTIOJIO3bl. XHUMHUYECKHE
CBOMCTBAa Kpaxmaia: THIpOJU3, KAadyeCTBEHHas peakuus ¢ HoaoM. XHMHMYECKHE CBOMCTBA
LEJUTIONIO3BI: THAPOIIN3, MoJIydeHue 3upoB 1esuit0103bl. [ToHsATHE 00 NCKYCCTBEHHBIX BOJOKHAX
(BUCKO3a, alleTaTHBIN IICIIK).

DKcrepuMeHTAIbHbIE METOJIbl M3YYEeHHsI BEUIECTB U UX IMPEBPAIICHHI: PacCTBOPUMOCTh
pa3aMYHBIX CHUPTOB B BOJE, B3aUMOJAEHMCTBHE ATaHONA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO
CupTa B ajbJeTH] Ha pPACKAJICHHON METHOW MPOBOJIOKE; OKUCICHHE JTUIIOBOTO CIHPTa
JUXPOMATOM KaJiusl (BO3MOXHO MCIOJIb30BAaHUE BUJIEOMATEPHAIIOB); KAUECTBEHHBIE PEAKIIMK Ha
anpaerusl (¢ ruapokcuaoM quammuuacepeopa(l) u ruapoxcunom meau(Il)); peakius rioumnepuna
¢ rugpokcuom Meau(1l); xumuueckue cBoiicTBa pacTBOpa YKCYCHOM KHCIOThI; B3aUMOIEHCTBHE
pacTtBopa ritoko3bl ¢ ruapokcunom menu(ll); BzaumopeiicTBue kpaxmana ¢ HOI0M; pelieHue
HKCIEPUMEHTAIBHBIX 331a4 1m0 TeMaM «CrupTsl U penonsr «KapOoHoBbie KUCTOTH ClIOKHBIE
3hUpB».

A3zomcoodepircanjue opzanuyecKue coeOuHenus

AMHUHBI — OpraHMYecKMe TNPOHM3BOJIHBIE amMMuaka. Kiaccupukamuss amMHHOB:
anudaruyeckue U apoMaTUYECKue; EpPBUYHBIC, BTOpUYHbIE U TpeTuuHble. CTpOSHHE MOJICKY,
obmrast ¢popmyna, U30MepHUs, HOMCHKIATYpa U (DU3MYECKHE CBOMCTBA. XMMHYECKOE CBOWCTBA
anudaTuyecKuXx aMHUHOB: OCHOBHBIE CBOWMCTBA, aJKUIMPOBAHUE, B3aUMOJACHCTBHE MEPBUYHBIX
aMHHOB € a30TUCTOM KucaoToi. Conu aaKuiIaMMOHUS.

AHUWIVMH — TpeACTaBUTENb AMHMHOB apoMarudeckoro psaa. CTpoeHHME aHWIIMHA.
B3aumHoe BnMsiHME TPyII aTOMOB B MoJieKyse aHwinHa. OCOOEHHOCTH XMMHYECKUX CBOMCTB
aHwInHa. KauecTBeHHbIE peaKlY Ha AaHWJIUH.

CrniocoObl moy4yeHusl ¥ MpUMeHeHHne anudaTuiyeckux aMuHOB. [lomyuenue aHunuHa w3
HUTPOOEH301a.

AmuHokucnotel. Homenknatypa u u3oMepus. OTaenbHble IpeAcTaBUTENH  [-
aMMHOKUCIIOT: TJIMLUH, allaHuH, (peHUIaJaHuH, CepUH, TTyTaMUHOBAs KUCJIOTA, JIU3HH, [IUCTEHH.
OnTuueckast u30Mepusi aMUHOKHMCIOT: D- u L-amuHOkHCIOTHL. @PHU3MYEcKHe CBOWCTBA
AMMHOKHUCIIOT. XUMHUYECKHE CBOMCTBA AaMUHOKHMCIOT KakK aM(OTEpHbIX OpPraHUYEeCKHX
COCIMHEHHH, peakIusl TMOJMKOHACHCAIIMN, OOpa3oBaHME MENTHAHOW CBs3u. buomoruueckoe
3HAUEHUE aMUHOKHUCIOT. CHHTE3 M TUAPOJIN3 NENTHAOB. BelKkW Kak NpUPOAHBIE INOJIUMEPHI.
[lepBuuHas, BTOpHYHAs M TpPETUYHAsl CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
THJIPOJIN3, ACHATYpallns, KAUeCTBEHHbIE PEAKIIMU Ha OCIIKH.

[TonsTre 06 a3oTcoaepKalUX TeTEPOLUKINYECKUX coeluHeHusX. [lupumunuHoBele U
ypUHOBBIE OCHOBaHUA. HyKJIeMHOBBIE KUCIIOTHI: COCTAB, CTPOEHUE U OMOJIOTHYECKast POJIb.

OKCIEPUMEHTAIBHBIE METOJBl W3y4YEHUs BEUIECTB M UX IIPEBPAILCHMI: PaCTBOPECHHE
OeJIKOB B BOJIE; J€HATypalusi OETKOB MPU HArpeBaHWU; I[BETHbIE pEaKIMM Ha OEJKHU; pelieHHe
SKCIEPUMEHTAIBHBIX 337a4 II0 TemaM «A30TCoAepXkKallie OPraHUYEeCKUE COCIWHEHHS» U
«Pacrnio3HaBaHKMe OPraHUYECKUX COCIUHEHUIN

Boicokomonexynapuuie coeounenus
OCHOBHBIE ITOHATHA XUMHUH BBICOKOMOJICKYJIAPHBIX COG)II/IHGHHfIZ MOHOMCp, IOJIHMMED,
CTPYKTYpPHOE 3BEHO, CTCICHb IOJMMEPU3ALNN, CPEIHSS MOJIeKyispHass macca. OCHOBHbBIC



METOJIbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCAMHEHUNH — TMOJIMMEpU3alus U MOJUKOHACHALUS
[IpencraBieHre O CTEPEOPETYIIPHOCTH M HAIMOJIEKYISIPHOW CTPYKType TOJUMEPOB,
3aBUCHUMOCTh CBOMCTB MOJIMUMEPOB OT UX MOJIEKYJISIPHOTO ¥ HaIMOJIEKYJIIPHOTO CTPOCHUS.

[TonumepHbie MaTepuabl. [TnactMaccel (monuATUIIEH, HOJIUTIPOITUIIEH,
MOJTUBUHIIXIJIOPUI, MOJIUCTUPOI, MOJUMETUIIMETaKPUJIAT, MOJTUKapOOHATHI,
oy TIIIeHTepedTanar). YTum3anus u nepepaboTka IIacTUKa.

DnactoMepbl: HATypalbHBI KaydyK, CHHTETHYECKHE Kayuyku (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CUIIMKOHBL. Pe3uHa.

Bonokna: HatypasibHble (XJIOMOK, HIEPCTh, IIETK), HICKYCCTBEHHBIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KAIPOH U JIABCaH).

[Tonumepsl  crneuuansbHOrOo HazHadeHHsl (TedyioH, KeBJap, AIJIEKTPOIPOBOJISIINE
MOJIUMEpPBI, Onopa3ziaraeMble MOJIUMEPHI).

DKcrepuMeHTANIbHbIE METO/IbI U3yUEHUS BEIIECTB U UX MPEBpAIlleHU: 03HAKOMIIEHUE C
o0Opa3laMu TPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyKOB; peIIeHUE
AKCIIEPUMEHTATBHBIX 3aa4 1o TeMe «Pacro3HaBaHue M1acTMacC U BOJIOKOH)

Pacuémmnuie 3a0auu

Haxoxnenne MoJexkyiIsipHOi (HOpMyJIbl OpPraHMYECKOTO0 COCOUHEHHS IO MAacCOBBIM
JOJSIM  3JIEMEHTOB, BXOJSIIMX B €ro COCTaB; HAaXOXICHHE MOJIEKYJSIPHOH (opMyIIbl
OpPraHUYECKOT0 COSAUHEHMS 110 Macce (00BEMY) MIPOTYKTOB CrOPaHUs; IO KOJIMYECTBY BELLIECTBA
(Macce, 00bEMY) NMPOJYKTOB PEAKIMU /UM MCXOJHBIX BEILECTB; YCTAHOBJIEHHUE CTPYKTYpPHOMH
(GopMyJIBI OPTaHUYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHMX CBOWCTB WM CIIOCOOOB
MIOJTyYEeHHUS; ONIPE/IeIEHUE IO BBIXOA IPOAYKTa PEAKIIMU OT TEOPETUYECKHU BO3MOKHOTO

11 knacc. Obwasn u neopeanuueckan xumus

Teopemuueckue 0CHOGbI Xumuu

Atom. CocTaB aToOMHBIX sjep. XuUMHuUeckuil s3nemeHT. M3otombl. KoprnyckynspHo-
BOJIHOBOH Jyanus3M, JABOWCTBEHHas MpHpojaa 3ekTpoHa. CTpoeHHe 3JIEeKTPOHHBIX 000J0YeK
aTOMOB, KBaHTOBBIC YHCIA DHEPreTUYCCKHE YPOBHH W TOIAYPOBHH. ATOMHBEIC OpOUTAIIH.
Krnaccudukaius XAMUIECKUX dIIEMEHTOB (s-, p-, d-, f-amemenTsr). Pacmipesesnenne 31eKTpOHOB
M0 aTOMHBIM OpOWTANISIM; MPUHIUAI MUHUMyMa SHepruu, npunuun Ilaymu, npaswino XyHna.
DneKTpOHHBIE KOHPUTYpPALIUK aTOMOB AJIEMEHTOB MEPBOT0O—YETBEPTOrO MEPHUOJAOB B OCHOBHOM
1 BO30Y)XJICHHOM COCTOSIHUH, 3JIEKTPOHHBIE KOH(PUTYpAIIUX HOHOB.

[TonsiTne 00  HPHEPruUM  HWOHM3AIMHM, DJHEPIMH  CPOJACTBA K  DJIEKTPOHY.
OJEeKTPOOTPULIATEIBHOCTD.

[lepnonnueckuit 3akoH u Ilepmoaunueckas cucrema xumudeckux osnemeHtos /I, .
MenaeneeBa. CBs3b NepUOAUYECKOTO 3akoHa U Ilepmonnueckoil CHCTEMBl XUMHUYECKHX
AJIEMEHTOB C COBPEMEHHON TEOpHeH CTPOEHHUsS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUs CBOMCTB
XUMHUYECKHUX DJIEMEHTOB M 00pa3yeMbIX MMM MPOCTHIX M CIOKHBIX BEIIECTB MO TPYIMIaM U
nepuojam. 3HaueHue nepuoanyeckoro 3akona J[. 1. Menneneesa.

XuMuueckas CBSI3b. BUIBI XMMHYECKOM CBS3HW: KOBAaJCHTHAS, MOHHASN, METAJNIMUECKas.
Mexanu3mbl 00pa30BaHUs KOBAJICHTHOM CBsI3U: OOMEHHBIM U JOHOPHO-aKIENTOPHBIA. DHEpTus
U JUIMHA CBs3U. 110pHOCTB, HANIPABIEHHOCTh M HACHIIAEMOCTh KOBAJEHTHOM CBsI3U. KpaTHbIe
cBs13u. BonopoaHas cBsi3b. MeXMONIEKYIIPHBIE B3aUMOICHCTBHSL.

BaneHTHOCTH ¥ BajieHTHBIC BO3MOXKHOCTH aTOMOB. [ MOpuan3aIiust aTOMHBIX OpOUTasei.
CBsi3b 2JEKTPOHHOM CTPYKTYpPhl MOJEKYJI C UX T€OMETPUUECKHMM CTPOEHUEM (Ha MpuMepe
COEIMHEHHI 3JIEMEHTOB BTOPOTO MEPUO/Ia).

[IpeacraBnenne o0 KOMIUIEKCHBIX coeluHEeHHsX. (CocTaB KOMIUIEKCHOTO HMOHA:
KOMIUIeKcooOpa3zoBarenb, Juranapl. KoopanHannonHoe uucio. HoMmeHkiaTypa KOMIUIEKCHBIX
COEeIMHEHMI. 3HauYeHHE KOMIUIEKCHBIX coelnHEeHHi. [loHsATHE O KOOpAMHAIMOHHON XUMUHU.



BemectBa MOJIEKYJISPHOTO M HEMOJEKYJISIPHOTO CTPOEHMS. THIBl KPUCTAIIMYECKUX
pemeTok (CTpyKTyp) U cBoiMcTBa BemlecTB. lloHsTHe O aucnepcHbIX cucteMax. VcTuHHble
pactBopsl. IlpencraBienne o KOMIOMIHBIX pacTBopax. CrnocoObl BBIpaKEHUS KOHLIEHTPALUU
pacTBOPOB: MaccoBasi JOJA BELIECTBA B PacTBOpPE, MOJIIpHAs KOHILeHTpauus. HacelieHHsle u
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. Kpucramioruaparsl.

Krnaccudukanus 1 HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. TpHUBHANbHbIE HAa3BAHUS
OTJIEJIbHBIX NPEICTAaBUTEIECH HEOPraHMUYECKUX BEIIECTB.

Knaccuukanuss XMMHUYECKHX pEakIUii B HEOPraHMYEeCKOH W OpraHUYecKOH XHMHU.
3aKOH COXpaHEHUsl MacChl BEIIECTB; 3aKOH COXPAHEHWS M IIPEBpAIICHHUS SHEPruu Ipu
XUMHAYECKHX peakiuax. TemaoBbie 3(PQeKTsl XUMHUYECKHX peakiuid. TepMoXuMuueckue
YpaBHEHHUSL.

CKOpOCTh XUMHUECKOW PEaKIMHU, €¢ 3aBUCUMOCTH OT PA3INYHbIX (DakTopoB I oMoreHHBIC
U reTeporeHHsle peakunu. Katanus u karaau3aTtopsl.

OOparumble u HeoOpaTuMble peakiuu. XHUMUYeckoe paBHoBecue KoHcTaHTa
XUMHUYECKOro paBHOBecUsl (DaKTOphI, BIUSIOIIME HA IOJIOKEHUE XUMUYECKOIO PaBHOBECHS:
TEeMIIepaTypa, JaBJIICHHE M KOHLEHTpPAlUU BEIIECTB, y4acTBYHOIIMX B peakuuu IIpunnun Jle
[Tarense

OnexTponutuyeckas auccouuanusa. CunpHple U cnadble  37eKTpoiauThl. CreneHb
mucconanuu. MonHoe mnpousBeaenue Boabl. C(Cpena BOAHBIX  PACTBOPOB:  KUCIOTHAS,
HeWTpanbHas, menovyHas. Bogopoansiii nokazatens (pH) pactBopa. I'maponus coneit. Peakuun
HMOHHOT0 0OMeHa.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE peakuuu. CreneHb OKHUCIEeHHUs. OKHUCIHUTENb U
BOCCTaHOBUTENb. IIpoliecchl OKHUCIEHHS M BOCCTAHOBIICHUsS BakHellue OKHUCIUTENH U
BOCCTAaHOBUTENIH. METO 371EKTPOHHOTr0 OajlaHca. DJIEKTPOJIN3 PaCTBOPOB U PACILIaBOB BEIIECTB.

DKCHEepUMEHTAIbHbIE METOJAbl M3YYEHHUS BELIECTB M HUX IMPEBpALICHUM: pPa3I0KEHUE
MIEPOKCHUJIa BOJOpOJAa B IPHUCYTCTBUHM KaTajau3aTopa; MOJENIN KPUCTAJUIMYECKUX PEIETOK;
MPOBEJICHUE pEaKIuii HOHHOTO OOMEHa; OIpeieJeHHe Cpeabl PacTBOPOB C IOMOIIBIO
WHIWKATOPOB; M3yYCHHUE BIUSHHS PA3IHMYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKkIuu U
MOJIOKEHNE XMMUYECKOTO PABHOBECHSI.

Heopzanuueckasn xumus

[Tonoxenue HemeramnoB B Ilepuoanueckont cucreme XumMudeckux syemeHtos J[. H.
MeHneneeBa U OCOOCHHOCTH CTpOEHHUS HX aroMoB. (Du3MYECKHE CBOWCTBA HEMETAJLIOB.
AnnoTponus HEeMeTaIoB (Ha MpUMepe KUCIopoaa, cepsl, pocdopa u yriaeposa).

Bomopon. [Nonyuenue, pusznyueckre U XMMUUECKHE CBOMCTBA: PEAKIIUU C METAUIaMHU U
HEMETaJUIaMH, BOCCTAHOBUTEINIbHBIE CBOMCTBA. [ Mapuapl. TOTUIMBHBIE 3JIEMEHTHI.

lNanorensl. Haxoxaenue B npupojie, cocoObl MONy4YeHHs, (PU3NUECKUEe U XUMHUYECKUE
cBoiicTBa. ['amoreHoBogopoabl. BaxHelme KUCIOPOACOAEPKAIIUE COEIUHEHHS! TajJOreHOB.
JlabopaTopHble U MPOMBIIUICHHBIE CIIOCOOBI MOTYYEHUsI TajloreHoB. [IpuMeHneHnre rajoreHoB u
UX COCIUHEHU.

Kucnopon, o3on. JlabopaTopHble W MPOMBINIJIEHHBIE CIIOCOOBI TOJYYCHHS KHCIOPOJIA.
®u3znueckue M XHWMHUYECKHE CBOMCTBA M MPUMEHEHHE Kuciaopoaa U o30Ha. OKcuapl M
TIEPOKCH/IBI.

Cepa. HaxoxneHue B mpupojae, CrocoObl MonydeHus, (U3HUECKUe U XUMUYECKUE
coiictBa. CepoBopopon, cyabhuasl. Oxcun cepbi(1V), oxcua cepoi(VI). CepHucras u cepHas
KUCJIOTHI U ux coinu. OCOOEHHOCTH CBOMCTB CEpHOM KHCIOTHL. lIprMeHeHue cepel U e¢
COCIUHEHU.

Azor. HaxoxnaeHue B Tpupojie, CHOCOObI MOJIydeHHUs, (pu3ndeckrue M XHUMHUYECKHe
cBOMcTBa. AMMMaK, HUTpUAbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KHUCIOThI M UX COJIH.
Oco0eHHOCTH CBOMCTB a30THOW KHUCIOTHL. [IprMeHeHHEe a30Ta W €ro COeNMHEHHH. A30THBIC
ya00peHusl.



®dochop. HaxoxaeHune B mpupojie, CrocoObl MOMydeHHS, (PU3NUECKUE U XUMHYECKHE
cBorictBato Dochuner u dochuno Oxcuasl ¢ochopa, QochopHas KuCIOTa U €€ COIUIO
Meradochopnas u mupodocdhopnas kucinotsl, hochopucras u pochopHoBaTUCTAS KUCITOTHI.
[Tpumenenue pochopa u ero coeaunenuii. @ochopHbie yI0OpEHHS.

VYraepon, HaxoXXAeHHWE B Tpupoje. AJUloTporHble Moaudpukanuu. Puszndyeckue u
XUMHYECKHE CBOWCTBA TPOCTBHIX BeHIeCTB, oOpa3oBaHHBIX yriepomoMm. Oxkcupn yraepoxa(ll),
okcupn yriaepona(IV), yrompHas KuCiIOTa W €€ COJMU. AKTHBUPOBAHHBIA YTOib, aJcOpOIHs
@Oymnepensl, TpadeH, yriuepoAaHble HaHOTpYOku. IlpuMeHeHHMe TPOCTBIX  BEIIECTB,
00pa30BaHHBIX YIIEPOAOM, U €r0 COSATUHEHUH.

Kpemuuii. Haxoxnenue B mpupoze, crocoObl MOIXydeHus, pu3nuecKkue u XUMHUECKUe
cBoiictBa. Okcua kpemausa(IV), kpeMHHEBass KUCIIOTa, CHIIMKAThL. [[puMeHeHne KpeMHHUsI U €T0o
coequHeHunil. CTekI1o, ero MoJly4eHue, BUIbI CTEKIIA.

[lonoxenune MeramuioB B llepuoanueckoll cucreMe XUMHUYECKHX — AJIEMEHTOB.
Oco0eHHOCTH CTPOCHHUS MIEKTPOHHBIX 000JI0YEK aTOMOB METAILJIOB.

PacnipocTpaneHre XUMHUYECKUX AJIEMEHTOB-METAIIOB B 36MHOM KOpe.

OO6ume ¢usznueckre cBoiicTBa MeTauioB. [IpuMeHeHHEe MeTaIoB B OBITY M TEXHHKE.
CmiaBbl METAILJIOB.

DNEKTPOXUMHUYCCKHIA Psifi HampspDKEeHUH MetauioB. OOmue crnocoObl  MOydeHUs
METaJUIOB: THAPOMETAIUTYPIUsl, MTUPOMETAJULYPIus, dJeKTpomeTayprus. [lonstue o koppo3uu
MeTai1oB. CiocoObl 3aIUTHI OT KOPPO3HH.

OObmas xapaxkrepuctuka MetauioB IA-rpynnsl. [lepuonnyeckoil cucTeMbl XUMHUYECKUX
aneMeHTOB. Hatpuii u xanuii: moiaydyeHue, GU3NUecCKue U XMMUYECKHE CBOMCTBA, IPUMEHEHHE
MPOCTBIX BEUIECTB U UX COCAUHEHUM.

O6bmas xapaxktepuctuka MeramioB I[A-rpynnel Ilepuonnueckoil cucTeMbl XMMHUYECKUX
JJIeMEHTOB. MarHuii u KanblMid: mModydeHue, (QU3ndecKue U XHUMHUYECKHE CBOMCTBA,
IIPUMEHEHHE ITPOCTHIX BEILIECTB U UX coenHEeHUI. JKECTKOCTh BOJBI U CLIOCOOBI €€ YCTpaHEHUS.

AnroMuHuil: nonydeHue, Gpusndeckue M XMMHUECKUE CBOWCTBA, IPUMEHEHHE MPOCTOTrO
BEIIECTBA M €ro COCAMHEHUH. AMDOTEpHBIE CBONCTBA OKCHAA W THUAPOKCHIA ATIOMHUHHSA,
TUAPOKCOKOMILIEKCHI aTFOMUHUSL.

OOmas xapakrepucTuka MeTaiioB 1mooouHsix noarpynn (b-rpymm) Ilepuonnueckoit
CHUCTEMBI XUMHUYECKUX 3JIEMEHTOB.

duznyeckne 1 XMMUYECKHE CBOMCTBA XpoMa U ero coequHeHUil. OKCUAbl U THAPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI) Xpomarsl U AUXpOMaThl, UX OKUCIHTEIbHBIE CBOMHCTBA.
[Tonyyenue u npuMeHEHUE XpoMa.

dusnyeckue M XMMUYECKHE CBOMCTBA MapraHia U €ro CcoeauHeHud. Baxknenmmue
coequHenus mapranna(ll), mapranna(IV), mapranna(VI) u mapranna(VII). [lepmanranar kanus,
€r0 OKHCIINTENIbHbBIE CBOWCTBA.

dusnyecknue 1 XMMUYECKHE CBOICTBA *kee3a U ero coequHeHui. OKCHUIbI, THIPOKCH/IBI
u comu keneza(ll) um sxemesza(Ill). IlomyueHwe M mHpUMEHEHHE »elle3a U €ro CIJIaBOB.
dusnyueckre 1 XMMUUECKHE CBOMCTBA MeAH U e¢ coenuHeHui. [lonmyyenne u npuMeHeHue MeIn
U €€ COETMHEHNH.

[Munk: nomyueHue, ¢uU3NYECKMEe M XHUMHUYECKHE CBoicTBa. AM(pOTepHbIE CBOICTBa
OKCHJa M THJPOKCHJA LHHKA, THIPOKCOKOMIUIEKCHI LHHKA. [IpuMeHeHHWe IuMHKa U €ro
COCIUHEHU.

DKcriepUMEHTAIbHbIE METOJbl HM3YyY€HHUs BEIIeCTB M HUX NPEBpAIICHUN: H3yuyeHUe
00pa3lloB HEMETaIoB; TopeHue cepsl, (Gocdopa, xKeneza, MarHusi B KHUCIOPOAE; H3ydEHHE
KOJUIEKIIMM «MeTayulbl ¥ CIUIaBbD»; B3aUMOJICHCTBUE INEJIOYHBIX U IIEJI0YHO3EMENbHbIX
METAJUIOB C BOJOM (BO3MOXHO MCIIOJIb30BaHHE BUIEOMATEPUAIOB); B3aUMOACUCTBUE LIMHKA U
JKeJle3a ¢ pacCTBOPAaMU KHCIIOT U IIe104ei; KadeCTBEeHHbIE PEaKIi Ha HEOPTaHUYECKUE aHUOHBI,
KaTHOH BOJOPOJA M KaTHOHBI METAJIJIOB; B3aWMOJEHCTBHE IMAPOKCUAOB aJIOMUHUS U LIUHKA C
pacTBOpamMH KHUCJIOT U IIeNIouel; pelieHre SKCIIepUMEHTaIbHBIX 33/1a4 10 TeMaM «l ajJoreHsl»,



«Cepa u e¢ coemuHEHU, «A30T U Ghocdop 1 UX coeqMHEHUD», «MeTauIbl TJIABHBIX TOATPYIII,
«MeTauel MOOOYHBIX MOATPYIIID.

Xumus u sHcusns

Posib xuMuu B oGecrieueHuu YCTOMYMBOTO PA3BUTHS YEJIOBEUECTRA.

[TonsiTrie 0 HayYHBIX METOAAX MO3HAHUS U METOJOJIOTUU HAYYHOTO HCCIIEeIOBAHMUS.

Hayunple npuHOMIBI OpraHu3alid XUMHUYECKOrO MpPOu3BoJCcTBA. [IpoMblliuieHHbBIE
CHOCOOBI TOJMYy4YEHHUS BaKHEMIIMX BeEIIEeCTB (Ha MpUMEpe MPOU3BOJICTBA aMMHUaKa, CEPHOI
KHUCJIOThI, MeTaHoJ1a). [IpoMbllIuIeHHBIE CTIOCOOBI MOTYyUYEHUS METAIUIOB U CIIABOB. XUMUYECKOE
3arpsi3HEHUE OKpY’Karolled cpeiapl W ero mocieactBus. [IpoGnema mepepaOOTKH OTXOAOB U
MOOOYHBIX MPOAYKTOB. POlTb XUMUU B 00ECTICUEHUH dHEPTETHIECKON Oe3onacHOCTH [IprHIUTIBI
«3EJICHON XUMHUN.

Xumusi U 3710poBbe 4YelioBeka. JlekapcTBeHHble cpejncTBa. [IpaBuiia HMCMOIB30BAHMS
JIEKapCTBEHHBIX MpenapatoB. Poib XuMuu B pa3BUTHH METUIHBIL.

XUMHUs MUIIY: OCHOBHBIE KOMIIOHEHTHI, UIIEBbIE J00aBKU. Poib xumuu B obecriedeHuu
MUIIEBOW OE30MMaCHOCTH.

Kocmernueckue u mapdromepnbie cpenctBa. beitoBas xumus. [IpaBuia 6e3omacHoro
WCIIO0JIB30BaHUSI TPETIapaToB OBITOBOM XUMHH B MIOBCEIHEBHOM JKU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHalbl (IEMEHT, OETOH).

XuMUS B CEITBCKOM X03sTicTBe. OpraHUYecKrue 1 MHHEPATbHBIC YI0OPCHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalibl, KPaCKu, CTEKJI0, KepaMuka. Marepuabl
JUIS SIEKTPOHUKU. HaHoTeXHOMOrHH.

Pacuémmnuuie 3a0auu

Pacuerbl: macchl BemecTBa MM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB; MacChl (00beMa, KOJTUYECTBA
BEIIECTBA) MPOJYKTOB PEAKIMH, €CIM OJHO M3 BELIECTB MMEET NpUMecH; Macchl (00beMa,
KOJIMYECTBA BEILECTBA) MPOAYKTA PEAKIMH, €CIM OJHO M3 BEIIECTB JaHO B BHJIE PacTBOpA C
ONpPEACICHHON MacCOBOM JI0J€H pPacTBOPCHHOIO BEIIECTBA; MAaCCOBOM IO M MOJISIPHOM
KOHIIGHTpPAllUM BEIIECTBA B PACTBOPE; JIOJIM BBIXOJA MPOAYKTa PEaKIUH OT TEOPETUUYECKHU
BO3MOYKHOTO.

5. MeToanueckue yKazaHusi JAJisl 00y4alonuxcsi o 0CBOCHUI0 y4eOHOT0
npeaMera

OcBoeHre ydeOHOTO TpeaMera TpeOyeT CHUCTEMATHYECKOTO W3Y4YEHHUsI BCEX TEM B TOH
MOCJIEZI0BATENBHOCTH, B KAKOM OHHU yKa3aHbl B pabouell mporpaMme.

OcCHOBHBIMU BHJIaMU y4e€OHOW pabOThl SBJISAIOTCS ayIuTOpHbIe 3aHsATHSA. WX menp -
pacpuTh 6a30Bble 3HAHUS 00YYAIOLIUXCS 110 OCBAMBAEMOH MporpamMme y4eOHOro npeaMera u
CHCTEMY TEOPETHUECKUX OpPHEHTUPOB [UId TOCIeAyronero 0Ooyiee IIyOOKOr0 OCBOEHHUS
IIPOrpaMMHOT0 MaTepHaja B X0A€ caMOCTOSTeNbHON paboThl. O0yyaronieMycsi BaXXKHO IOMHUTb,
YTO aKTHBHas paboTa Ha ypoke 3((EeKTHBHO MOMOraeT €My OBJIAJAeThb MPOrPaMMHBIM
MaTepuajgoM Osarojaps pacCTaHOBKE YYHUTENEeM HEOOXOAMMBIX aKIIEHTOB M yIEp>KaHUIO
BHUMaHUS  WHTOHAIMOHHBIMH  MOAYISLMSIMHM  Trojloca, a  TaKke  MOAKIIOYEHHUEM
ayJMOBHU3yaJIbHOTO MEXaHU3Ma BocnpusaTus uHpopmanuu. Kpome Toro, Bo BpemMsi ypoka UMeeT
MECTO MPSAMON BH3YyaJbHBI M HMOLMOHAIBHBIM KOHTAKT OOY4YalOIIErocs C YYUTENEM,
obecrieynBaroNIuii 0oJee MONHYI0 PeaTn3alMi0 BOCIIUTATEIbHOW KOMIIOHEHThHI 00yUeHHS.

CamocrosTenbHas paboTa mpeciaeayeT caeayrolne Helu:

—3aKpEeIJIEHUE W COBEPIICHCTBOBAHUE TEOPETUYECKUX 3HAHMM, IIOJYyYEHHBIX Ha
JIEKIMOHHBIX 3aHATHUSAX;



- (hopMupoBaHKE HABBIKOB MOJATOTOBKH TEKCTOBOM COCTaBIIsIOMIEH HHPOpMaIuu y4eOGHOTo
Y HayYHOTO Ha3HAYCHUS JUIS PA3MEIICHHS B PA3IMYHBIX HH(POPMAIMOHHBIX CHCTEMAX;

- COBEpUICHCTBOBAaHME HABBIKOB IIOMCKAa HAyYHBIX IyOJMKaIMiA M 00pa3oBaTeIbHBIX
pecypcoB, pa3MelIeHHbIX B ceTH VIHTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IPOrPaMMHOI0 MaTepHaa.

OOyyaromiemycsi HEOOXOJUMO IOMHHUTb, YTO pPE3YyJIbTAaThl CaMOCTOSITENILHON paboThI
KOHTPOJIUPYIOTCSl TPENOAaBaTe]IeM W YUYUTHIBAIOTCS B IPOIECCe TEKYIIEro KOHTPOJII
yCIEBAaeMOCTH.

6. [lepeyeHb Y4eOHO-METOAUYECKOT0 00ecIiedeH s IJIsl CAMOCTOATEIbHOI

padoThI 00Y4AKIIMXCS M0 y4eOHOMY IpeaMeTy

ITpu camocTosTeNnbHOM padoTe 00yYaroIMMCs CIEAYET UCII0Ib30BATh!

—KOHCIIEKThI YPOKOB;

—JUTEpaTypy W3 TEpeuHss OCHOBHOW ¥ JONOJHHUTEIBHONH Y4eOHOW JMTEpaTyphl,
HEOO0XOAMMO 1711 OCBOCHHUSI y4eOHOTO IPEMETa;

—pecypcbl MH()OPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTu "MHTepHeT", HeoOXxoaumble
IUIsl OCBOEHUS y4EOHOT0 MPEeIMETa;

—METOANYECKHE YKa3aHU AJIsl 00YJaOLINXCs TI0 OCBOCHHUIO Y4€OHOTO TIpeIMeTa.

7. IlepeyeHb OCHOBHOI M JONOJHUTEIbHON YUeOHOH JIMTEPATYPbI

OcHoBHas:

1. IlyzakoB C.A. 10 xmacc: yueb. s oOmeoOpa3oBaT. OpraHu3aluid: yriayoi. ypo-
BeHb/C.A.Ily3akoB, H.B.Mamnuna, B.A.IlonikoB. 2-e u3a.-M.:IIpocsemienue, 2022.-320 c.

2. IlyzakoB C.A. 11 kimacc: yue0. s o0mieoOpa3oBaT. OpraHu3amuii: yriay0i. ypo-
BeHb/C.A.Ily3akoB, H.B.Mamnuna, B.A.IlonikoB. 2-e u3a.-M.:IIpocsemienue, 2022.-320 c.

8. Ilepeuenns pecypcoB cetu «AHTEpHET», HEOOXOIUMBIX JIJISl 0CBOEHUSI
yueOHOro nmpeamera

[Ipu OCBOEHMM IUCHUIUIUHBI MOET OBITh HCIIOIB30BaH CIEAYIONIMN pPECypc CeTH
«HTepHeT»:00pa3oBaTeNbHas MaTgopmMa ¢ €AMHBIM JIOCTYNOM K IM(POBBIM CEpBHUCAM U
yueOHbM MaTepuanam @I'MC «Mos mkonay.

9. Ilepeuens MHGPOPMAIHOHHBIX TEXHOJIOTHI, HCTIOJIBL3yeMbIX MIPH
OCYLIECTBJICHMH 00Pa30BaTEeILHOI0 MPOLECCa 110 Y4eOHOMY NpeAMeTy

OOpaszoBarenbHblif  mporecc 1O  ydyeOHOMY TpeAMETy XHMMHS — HpeAroyaraer
UCTOJIb30BaHUE CIIEAYIOIIEro MPOrpaMMHOro obecneueHus 1 MH(OPMAIMOHHBIX CIPABOYHBIX
CHCTEM:

MIPE3CHTAIlMOHHBIE MaTepuaibl (Claiffpl MO TeMaM ayIUTOPHBIX M TNPAKTHYECKUX
3aHATHUI);

-0CTYT B pexxume ONn-line B DnexTpoHHyto oubanorednyro cucremy (35C);

-JIOCTYTI B AJIEKTPOHHYIO0 WH(POPMAIIMOHHO-00Pa30BaTEIBHYIO CPETy YHUBEPCUTETA;

-T€CTUPOBAHHUE;

-MHTEPHET-CEPBUCHI U JJIEKTPOHHBIC PECYpCHl (TIOMCKOBBIE CHCTEMBI, JJIEKTPOHHAs
mo4ra, on-line SHIKUKIIONIENN ).



[Tepeyenr HEOOXOAMMOTrO JIMIICH3WOHHOTO W/WIM CBOOOTHO PACIPOCTPAHIEMOTO
MPOrPaMMHOTO OOECTIeUeHUSI:

-IporpamMma JIGMOHCTPAIlUY BUICOMATEPUAIIOB;

-IIPUIIOKEHUE, TTO3BOJISIONICE MPOCMATPUBATh M BOCHPOHM3BOIUTH MeAuakoHTeHT PDF-
(haiinos;

-y4eOHBII MpeaMeT He MPeaycMaTpUBaeT MCIOIb30BAHUS CIICIUATBHOTO MPOTrPAMMHOTO
o0ecreyeHusl.

I[Ipn ocBoeHMHM MaTepuana W BBHIMOJIHCHHUS 33JaHUN MO Y4eOHOMY TIPEIMETY
PEKOMEHIyeTCS ~ KCIOJIb30BAaHUE MaTepHajoB, pa3MelleHHbIX B JIMUHBIX KaOWHeTax,
obyuatomuxcst ETUC I[ITHUY (etis.psu.ru).

[Tpu opraHu3amuy TUCTAHIIMOHHOW PabOTHI M MPOBEICHUM YPOKOB B pexume on-line
MOTYT HCITIOJIb30BAThCS:

-cucTemMa BHJICOKOH(DepeHIINH Ha OCHOBE m1aThOPMBI BigBlueButton

(https://bigbluebutton.org/)

10. Onucanue MaTepuaJIbLHO-TEXHUYECKOH 0a3bl, HEOOXOTUMOM ISt
ocylecTBJIeHHs 00pa30BaTeJIbLHOIO Npolecca Mo y4edOHOMY NpeaMeTy

Jlnst mpoBefieHUsT ayJMTOPHBIX 3aHATUA — ayAUTOPHs, OCHAICHHAs CIECHHATM3UPOBAHHON
Me0enblo, IEMOHCTPALIMOHHBIM 000PY/0BaHNEM, IIKOJIbLHOW MAarHUTHOM TOCKOA.
Jli1st mpoBeicHUS Ay TMTOPHBIX 3aHSATUN — ayAUTOPUS, OCHAIIIEHHAS CJIETYIOIIUM

000py/I0BaHUEM:

® JIOCKa ayJIWTOpHAas MEJOoBas, CTOJ Ja0OpaTOPHBIM AEMOHCTPALMOHHBINA (C 3aIUTHBIM,
XUMOCTOMKUM M TEPMOCTOMKUM MOKPBITUEM, PAKOBUHOM, MOJBOAKON U OTBEACHUEM BO-
JIbI, CAHTEXHUKOH, SJEKTPUUCCKUMH PO3ETKAMM, aBTOMAaTaMU aBapUIHOTO OTKIIIOUYCHUS
TOKa), 1a00paTOPHBII OCTPOBHOM CTOJ (IBYXCTOPOHHUH, C 3alIUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKHUM IMOKPBITUEM, PAKOBUHOM, IMOJBOJKON U OTBEAEHUEM BOJIbl, CAHTEXHUKOM,
JNEKTPUYECKUMHU PO3ETKaAMH, aBTOMAaTaMU aBapUITHOTO OTKIIIOYEHHS TOKa), CTOJBI y4e-
HUYECKHE, PETyJIUPyEeMbI€ IO BBICOTE, CTOJ-MOIKa, TaOypeT BUHTOBOM, PEryJIUPYyEeMbIH
0 BBICOTE,

® CTyJ TpernojaBarelis, CTOJ MHChbMEHHBIN, TymMOa MOJKAaTHas, CTOJI-MOWKa, mKkad it
XpaHEHUsl PEaKTUBOB, KA AJIs JOKYMEHTOB, IKa( BBITSKHOMU, I poBas Jadoparopus
Mo XMUMHH JUId y4yeHUuKa, mpobupka Bropra, Mukpockom 1uppoBoil ¢ pyKOBOJCTBOM
MOJIH30BATENS M MOCOOMEM JIJISl ydaluxcsi, Ha0Op MOCyAbl U MPUHAICKHOCTEH U3 MPO-
nuieHa (MHKpojabopaTopusi), MUIAHT CUIUKOHOBBIN, KOMILJIEKT MEPHBIX IHIMHIPOB
MJIACTUKOBBIX, KOMIUJIEKT MEPHBIX ITUJIMHAPOB CTEKJISHHBIX, KOMIUIEKT CTAaKaHOB IJIACTH-
KOBBIX/CTEKIIIHHBIX, HAOOp mImaTeneil, KOMIUIEKT epIiel sl MbIThsl J1ab0opaTopHOl mo-
CyJIbl KOMITJIEKT MOJIeNe KpUCTANIMYECKUX PEIIETOK, MOJENb MOJIEKYJIbl Oenka, Habop
JUTSE. MOJICTMPOBAHUS CTPOSHUSI HEOTPAHUYECKUX BEIIECTB, HAOOp ISl MOAECIUPOBAHUS
CTPOCHUSI OPTAaHUYECKUX BEIIECTB, HA0Op JIJIT MOJACIUPOBAHUS CTPOCHUSI aTOMOB U MO-
JIeKy, Ha0Op AT MOJEIUPOBAHUS SJEKTPOHHOTO CTPOSHHUS aTOMOB, anTeuyka YHHBEP-
cajbHas U1 OKa3aHMs MEePBOM MEAUIIMHCKONW TTOMOIIHU, OTHETYIINUTEIh, KOMIUIEKT MOPT-
PETOB BEIMKUX XWMHKOB, IEPUOJINYECKAS] CUCTEMA XUMHUUYECKUX 37eMeHToB [[.M. MeH-
JiefieeBa, CYIIWIbHAS MaHeNlb IS MOCY/bl, IKad) CYIIMIbHBIA, PE3MHOBBIC TEPUYATKH,
KOMIUIEKT TEPMOMETPOB, SKCHKATOP, IIUIILI TUTEIbHbIE, OIOpeTKa, MPOOUpKa, MaTovKa
CTEKJISTHHASI, IITATUB JJII TPOOUPOK, CTOJUK MOABbEMHBIN, IIEHTpU(yra TeMOHCTPAIHOH-
Has, anmnapatr Kumma, yctaHOBKa A7 GUIBTPOBAHUS TOJI BAKYyMOM, YCTaHOBKA JIJIsl Tie-
PETOHKH BEIIECTB, KOJIOOHATPEBATEIb, JIEKTPOIUINTKA, OaHS KOMOMHUPOBaHHAs Jabopa-
TOpHAas1, CIIUPTOBKA TaOOpPATOpHAsi, MAaTrHUTHAS MEIIANIKa, KOMIUIEKT KOO JeMOHCTpPAIlU-
OHHBIX, HA0OP MPOOOK PE3UHOBHIX, 3AKUM BHUHTOBOM, 3aKUM Mopa, KOMIUIEKT CTEKJISTH-
HOM mocy/ibl Ha NUTH(dax AeMOHCTPAMOHHBIN, KOMIUICKT U3eNUi U3 KepaMuku, dpapdo-


https://bigbluebutton.org/

pa u dasiHca, KOMIUIEKT JIOKeK (aphopoBhIX, KOMIUIEKT MEPHBIX KOJIO, JOCKa MAarHUTHO-
MapKepHas, CUCTeMa ISl 3aTeMHEHUS OKOH.

11. ®OHAbI OHEHOYHbBIX CPEJACTB

10 kaace, 1 mosyroaue
Tekymuii KOHTPOJIb:

Ne | KoHTpoJsiupyemble TeMBbI, ®dopMa TeKyuiero HaunmenoBanme
pasesibl KOHTPOJISI OLICHOYHOI0 CPeCTBa
1 | YrieBogoposl [Tucbmennoe  koHTposnbHOe | KoHTponbHas pabota
meponpustue (nanee — [IKM)
2 | YrneBogopozsl HeoOnexTuBupyemoe IIPOBEPOYHBIE paboThI,
KOHTPOJIBHOE  MEpOIIPUATUE | JOMAIIHKUE 3adaHus
(manee HKM)

Crnenudukanus TeKyIero KOHTPOJILHOT0 MEPONPUSITHS 10 TeMe <Y TJIeBOI0OPOIbD»
KontpomnbHas pabora 1o pazzaeny «YrjieBoaopoabl» paccuntana Ha 40 MUHYT,00y4aronuecs He
MOr'yT HCIOJIB30BaThb CIPABOYHLIC Marcpuajlibl IO TEME, HWMCIOT IIPpaBO II0JIB30BATLCA
KaJIbKyISTOpOM. PaboTa mo3BOJISIOT OLIEHUTh 0a30BbIil M OBBIIICHHBIA YPOBEHh KOMITETCHIIUH
00y4aromuxcsl.

Ne | [liianupyembie pe3yJibTaThI O0beKT Yposen | ®opma Maxkcuma
n/m OIleHUBAHUA b 3a1aHUA JBbHBII
CJIOKHO oana  3a
cTH 3aJaHue
1 3HaTh MOHATHUSA U TEPMUHBI U1 | AJKaHbl, alKeHbl, | b 3amaua 1
pelIeHMs MPAKTUYECKUX 33J1a4 | aJIKUHBL,
2 VYMeTh Ha3bIBATh COCAWHEHUS | apOMaTUYECKUE b 3agaga 2
10 MEXTYHAPOAHOM | YIJIEBOIOPOIbI
HOMEHKJIAType
3 VYmeTb COCTaBJIATh b 3amaua 2
CTPYKTYpHYIO  GopMyily IO
Ha3BaHUIO
4 3HaTh XUMHUYECKHE CBOMCTBA U I1 CocraBienn | 2
MOJyYeHUE YII€BOAOPO/IOB; e
yCTaHABIIMBATh MPUYUHHO- ypaBHEHUS
CIIE/ICTBEHHBIE CBSI3U MEXIY XHUMHUYECKO
KJIaccaMH COEJIUHEHUM 1 peakuuu
5 3HaTh XUMHUYECKHE CBOWCTBA U I1 Cocrasiaenn | 3
MOJy4YeHUE YIIEBOAOPO/IOB; e
yCTaHABIIMBATh MPUYUHHO- ypaBHEHUS
CIIEJICTBEHHBIE CBSI3U MEXIY XHUMHUYECKO
KJIaccaMH COCTUHEHUN 1 peakuuu

IlepeBoa 6a/1JI0B B OTMETKM:
9-10 GaI0B — «OTIIHYHOY, 7-8 OAJLIOB — «XOPOIIOY, 5-6 OAIIIOB— «YJTOBJIETBOPHTEILHOY, 0-4
0aJI0B — «HEYOBICTBOPUTEIHHOY.

Heo0bexkTUBMpPOBAaHHOE KOHTPOJILHOE MEPONIPUSITHE

JlaHHBIH BUA paboTa MpeanoaraeT Cieayone BUIbl 1 TeIbHOCTH:

- BBIIIOJIHEHUE TOMAILIHETO 33/1aHus

- IPOBEPOYHBIE PAOOTHI

3a moJyrojie OLIEHWBAIOTCSI MUHUMYM 3 TaKUX padOT M BHIBOJUTCS CPEHSSI CyMMa OLIEHKH 32
BBITIOJTHCHHBIEC PAOOTHI.




HpOMe)KyTO‘IHaH aTTecTanuda

CHGL[I/I(bI/IKaI_II/ISI HUTOTOBOI'O KOHTPOJIbHOTO MCPONPHUATUA IO TCMC

KHCJIOPOJICOACPIKAIINE OPTraHUIECKHUE COCTUHCHUSY.
KonTponpHast padora mo pazaeny «YriaeBoaopoabl U KHUCJIOPOICOAepKAIIMe OPraHUYeCKue
coeIMHEeHHUs1» paccuuTaHa Ha 40 MUHYT,00ydYarIIKecss HE MOTYT HCIIOJIb30BaTh CIPaBOYHBIC
MaTepuasbl 0 TeMe, HMEIOT MIPABO MOJIb30BATHCS KANBKYISITOPOM. PaboTa MO3BOJISIOT OLIEHUTh
0a30BbIil ¥ OBBIIIEHHBIN YPOBEHb KOMITETEHIIUHA 00YYaIOTUXCSI.

«YTIeBOIOPOABl H

Ne | [liianupyembie pe3yJibTaThI O0bekT Yposen | Dopma Maxkcuma
n/n OIleHUBAHUSI b 3a/1aHuA JILHBIH
CJI0KHO oanan  3a
CTH 3a/1aHHe
1 3HaTh MOHATHUS U TEPMUHBI ISl | AJIKaHbI, aJKeHbl, | b 3agaua 1
pElIeHUs TPAKTHYECKUX 32/1a4 | aJKUHBI,
2 VYMeTh Ha3bIBaTh COCOMHCHHUS | APOMATUYECKUE b 3amaua 2
1o MEXTYHApPOAHOM | yIJIEBOAOPO/IbI
HOMEHKJIAType
3 Ymertb COCTaBJISITh b CocraBnenn | 2
CTPYKTYypHYIO  QopMyny IO e
Ha3BaHUIO ypaBHCHHS
XUMHYECKO
1 peakuuu
4 3HaTh XMMHUYECKHUE CBOICTBA U I1 CocraBieHu | 2
MOJIy4YeHUE  YIJIEBOJIOPOJIOB; e
yCTaHaBIUBAaTh MPUYUHHO- ypaBHEHHUS
CJICICTBEHHBIC CBSI3U MEXIY XUMHYECKO
KJIACCAaMH COEIMHEHUN 1 peakiuyu
5 3HaTh XMMHYECKUE CBOICTBA U I1 CocraBnenn | 3
MOJIyYeHHUE  YIJIIEBOJOPOIOB; e
YCTaHABIINBATh IPUIUHHO- ypaBHCHHS
CIIEJICTBEHHBIC CBSI3H MEXIY XUMHYECKO
KJIACCAMH COEJMHEHUN 1 peakInu
10 kaace, 2 moJryroaue
Tekyumuii KOHTPOJIb:
Ne | KonTrposupyembie TeMbl, dopMa TeKylIero HaumeHnoBanue
pasesibl KOHTPOJIsI OLICHOYHOI'0 CpeacTBa
1 | «Kucnopoacoaepxarue [Tucemennoe  koHTpodbHOe | KoHTponbHas pabota
OpraHUYECKHe MeponpustTie  (maiee  —
COEIMHEHU», [IKM)
«A3oTcoepxKalue
OpraHuvecKue
COCIMHEHUS
2 | Kucnopoaconepxariue HeobwextuBupyemoe MIPOBEPOYHBIC paboTHI,
OpraHuvecKue KOHTPOJILHOE MEPOIIPHSITHE | TOMAITHUE 3a1aHUS
COETUHEHMUS, (nanee HKM)
A3zotcoaep:xaiiye
OpraHUYECKHe
COCTUHEHHUS




Crnenudukanus TeKymero KOHTPOJbHOro MeponpusaTus no reme «Kucjopoacoaep:xammue
OpPraHuYecKne coeMHEHUD, KA30TCOAePKAIINE OPraHuYecKue COeIMHEHUD)
Kontponpaast pabora mo pasmeny «Kuciaopoacoaep:kaiiue OpraHu4YecKue COETUHEHHD),
«A30Tcoep:kalue OpraHnvyeckue coeIMHEeHus)» paccuntana Ha 40 MUHYT,00yJaromuecs He
MOT'YT HCIIOJIb30BaTh CIIPABOYHBIE MaTepuajgbl MO TEME, HMEIT IIPaBO I0Jb30BaThCs
KaIbKYJISTOpOM. PaboTa MO3BOJSIOT OLIEHUTH 0a30BBIi M MOBBINICHHBIA YPOBEHh KOMITCTCHITUI
00y4aromuxcsl.

Ne | Ilnanupyembie pe3yabTaThl O0beKT Yposen | ®opma Maxkcuma
n/n OLlCHUBAHUSA b 3aJaHus JLHBIA
CJI02KHO oasmm  3a
CTH 3aJaHue
1 3HaTh MOHATUA U TepMUHBI 4151 | CIUPTHI, b 3amaua 1
pelLIeHus IPAKTUYECKHX 3aJa4 | ()EeHOIIBI,
2 VYMeTh HaA3bIBAaTh COCAMHEHUS | AJIbACTUIBL, b 3agaya 2
o MEXITYHApOAHON | KETOHBI,
HOMECHKJIAType OpraHUYECKHe
3 YMmers COCTaBJIATh | KUCIIOTHI, aMHHEI, | b 3amaua 2
CTPYKTYpHYIO  GOopMylTy IO | aMUHOKHCIIOTBI
Ha3BaHUIO
4 3HaTh XUMHUYECKHE CBOMCTBA U I1 CocraBieun | 2
MONy4YeHHe COEIMHEHHI; e
yCTaHABIIMBATh MPUYUHHO- ypaBHEHUS
CIIEICTBEHHBIC CBSI3U MEXKAY XAMHYECKO
KJaccaMu COEeIUHEHUI 1 peakuu
5 3HaTh XMMHYECKHE CBOMCTBA U IT Cocrasienn | 3
IIOJIy4EHUE COCIMHEHUN; e
yCTaHaBIIUBATh MPUYHHHO- ypaBHEHHUS
CJICICTBEHHBIC CBSI3U MEXIY XAMHYECKO
KJIACCAaMH COEIMHEHUN 1 peakuyu

IlepeBoa 6a/1JI0B B OTMETKM:
9-10 6amIoB — «OTIMYHOY, /-8 OAJIOB — «XOPOIIO», 5-6 0aIIOB— «yAOBIETBOPUTENbHO», 0-4
0aJJIOB — «HEYAOBJIETBOPUTEIILHO.

Heo0bexkTUBMpPOBAaHHOE KOHTPOJILHOE MEPONIPUSITHE

JlaHHBIH BUA paboTa MpeanoaraeT Cieayoue BUIbl 1 TeIbHOCTH:

- BBIIIOJIHEHUE JOMAILHETO 3a/1aHUs

- IPOBEPOYHBIE PAOOTHI

3a moJyrojie OLlEHUBAIOTCSI MUHUMYM 3 TakUX paObOT M BHIBOJUTCS CPEIHSSI CyMMa OLIEHKH 3a
BBITIOJITHEHHBIC PAOOTHI.

IIpomexxyTouHasi aTTecTanus

Crenudukaiysi “'TOTOBOTO KOHTPOJIBHOT'O MEPOIPUSITHS TI0 TeMe «OpraHudecKue COSIUHEHUS.
KontponpHast pabota mo pasgeny «OpraHuyeckue coeAnMHeHUs1» paccuutaHa Ha 40
MUHYT,00yJaroIIiecs He MOTYT HUCIOJIb30BaTh CIIPABOYHBIC MAaTEPHAIBI IO TEME, UMEIOT MPaBO
MOJIb30BaThCS KANbKYIATOpOM. PaboTa Mo3BOJISIOT OLIEHUTh 0a30BbIi M MOBBIIICHHBIA YPOBEHb
KOMITETCHIINI O0yJarOIIIXCs.

Ne | Ilnanupyembie pe3yabTaThl O0beKT Yposen | Popma Makcuma

n/n OLlEHUBAHUS b 3aJaHuA JbHBI
CJIOKHO oasm1 3a
CTH 3aJaHne

1 3HaTh TOHATHUS U TEPMUHBI IS | AJTKaHbBI, aJIkeHbI, | b 3amaua 1




pelLIeHus IPAKTUUECKUX 33Ja4 | alKUHbBI, apeHsbl,
2 VMeTh Ha3bIBaTh COEAMHEHHUs | CIUPTHI, (heHousl, | b 3amaya 2
1o MEXTyHAPOHOM | allbJeTH/IbI,
HOMEHKJIAType KETOHBI,
3 YMmern COCTaB/IATL | OpraHUYECKHE b Cocrasienu | 2
CTPYKTYPHYIO  (GOpMylly 110 | KACIOTBI, aMHMHBI, e
Ha3BaHUIO AMHWHOKHCJIOTBI YPaBHCHUA
XUMHYECKO
1 peakuuu
4 3HaTh XUMUYECKHE CBOMCTBA U I1 CocraBienu | 2
MOJIy4YEeHUE  YIJIEBOJIOPOJIOB; e
YCTaHAaBIIMBATh MPUYUHHO- ypaBHEHHUS
CIICICTBEHHBIC CBSI3U MEKIY XUMHYECKO
KJIACCAaMH COEIMHEHUN 1 peakuuu
5 3HaTh XUMUYECKHE CBOMCTBA U I1 CocraBienn | 3
MOJIy4YEeHUE  YIJIEBOJIOPOJIOB; e
yCTaHaBIUBATh MPUYUHHO- ypaBHEHHUS
CIICJICTBEHHBIC CBSI3H MEXIY XUMHYECKO
KJIacCaMH COCAMHEHUI i peakuuu
11 knace, 1 moayroaue
Tekymuii KOHTPOJIb:
Ne | KonTposaupyeMble TeMBbI, dopMma TeKy1Iero HaumeHnoBanue
paseibl KOHTPOJIS OIIEHOYHOI0 CpeCcTBA
1 | «CtpoeHne aTomay [Tucemennoe  koHTposbHOE | KoHTpoONbHAS paboTa
MEPOTIPUSTHE
2 | «Ctpoenue BemecTBa. | [luckmenHoe  koHTposibHOEe | KoHTposnbHas pabota
JlucniepcHbIE CUCTEMBI M | MEPOINPUATHE
pPacTBOPBL»
3 | «Xumnueckue peakiun» | [lucbmennoe  kontponbHoe | KoHTponbHas pabota
MEpOTPUSITHE
4 | «CtpoeHue atoma. | HeoObexTuBrpyemoe IIPOBEPOYHBIE paboTsl,
[Tepuoanueckuii 3aKOH W | KOHTPOJIBHOE MEPOIPHUATHE | IOMAIIIHUE 3aJJaHus
CUCTEMAY, «CtpoeHue
BelecTsa.  JlucnepcHsle
CUCTEMBI W PacTBOPHLY,

«XUMHYECKUe PCaKImn»

Crnenuukanus TeKymero KOHTPOJIbHOr0 MeponpusaTHs no reme «CTpoeHue aToMay.
KonTponbnas pabota no pazaeny «CtpoeHue aromay paccuutana Ha 40 MUHYT,00y4darouecs
HE MOTYT HCIOJIb30BaTh CHPABOYHBIE MaTEpUajbl MO TEME, UMEIT IPABO IOJb30BATHCS
KalbKYISITOpOM, Tabmuield MeHneneeBa W Talnuied pacTBopuMocTd. PaboTa mO3BOMNSIOT
OIICHUTH 0A30BBIN U MOBHIIIICHHBIM YPOBEHb KOMIIETEHIINNA 00YJarOITUXCSl.

Ne | [limanupyembie pe3yJbTaThl O0beKT Yposen | Popma Makcuma
n/n OLICHMBAHMS b 3aJaHus JBbHDII
CJIOKHO oasmn  3a
cTH 3aJaHue
1 3HaTh MOHATHUSA U TePpMUHBI A5l | COUPTHI, b 3amaua 1
pelIeHus MPAKTUYECKHX 3a0a4 | (DeHOJIBI,
2 VMeTr Ha3bIBaTh COESAWHEHMS | albICTUJbI, b 3amaua 2
o MEXTYHApOIHON | KETOHBI,




HOMEHKJIAType

Ymern COCTaBIIATh

CTPYKTYypHYIO  (opmyny 10O
HA3BaHUIO

3HaTh XUMHYSCKHE CBOMCTBA M
IIOJIy4YCHUC COCHHHCHHﬁ;
YCTaHABJIMBATb MNPpUIUHHO-
CICACTBCHHBIC CBA3U MCKIAY
KJ1acCaMu COG,I[I/IHGHI/Iﬁ

3HaTh XMMHUYECKHE CBOMCTBA U
MOJIy4eHUE COCIMHECHU;
YCTaHABJIUBATh MPUYHUHHO-
CJICJICTBEHHBIC CBSI3U MEXIY
KJlacCaMH COCIMHCHUMN

OpraHUYECKUE
KHUCJIOTHI, aMUHEI,
AMUHOKHCIIOTBI

3agaga

CocraBnenu
e
ypaBHEHUS
XUMHYECKO
1 peakuuu

CocrapieHn
e
ypaBHECHUS
XAMHYCCKO
1 peakuuu

IlepeBoa 0a/1JI0B B OTMETKM:
9-10 Ga/ToB — «OTIMYHOY, 7-8 OAIUIOB — «XOPOIIOY», 5-6 0aIOB— «yIOBICTBOPUTEILHO», 0-4
0aJIOB — «HEYJIOBICTBOPUTEIHHO.

Crnenupukanusi TeKylmero KOHTPOJbHOr0 Meponpusitusi mo reme «CTpoeHuE BEUIECTBA.
JlucriepcHble CUCTEMBI U PaCTBOPBL.».
KonTponbhast pabora no pazaeny «CTpoeHue BeuiecTa. J{ucnepcHble CUCTEMBI U PAaCTBOPHL.)
paccuntana Ha 40 MHHYT,00y4aroniyecs He MOTYT HCIOJb30BaTh CIPABOYHBIC MAaTEpUasbl IO
TeMe, HMMEIOT IMPaBO IOJIb30BATHCA KaJIbKYJISITOpOM, Tabnuiei MenneneeBa u Tabnuuen
pacTBopuMocTU. PaboTa MO3BOJSIOT OLIEHUTh 0A30BBIN U MOBBIIICHHBIH YPOBEHb KOMIETEHIIUN

00y4aromuxcs.
Ne | Ilnanupyembie pe3yabTaThl O0bexT Yposen | Popma Maxkcuma
n/n OlleHUBaHUS b 3aJaHus JbHBIA
CJIOKHO oasm1  3a
CTH 3aJaHue
1 3HaTh MOHATUSA U TePMUHBI 4151 | CIIUPTHI, b 3amaua 1
pELIeHUs MPAKTUYECKUX 3324 | (heHOJIbI,
2 VYMeTh Ha3bIBaTL COEIUHEHUS | AbACTHUIBL, b 3amaua 2
o MEXITYHApOJIHON | KETOHBI,
HOMEHKJIAType OpraHUYECKHe
3 YMerhb COCTaBJIAThL | KUCIIOTBI, aMUHEBI, | b 3amayua 2
CTPYKTYpPHYIO ~ (OpMYITy IO | aMUHOKHUCIIOTBI
Ha3BaHUIO
4 3HaTh XUMHUYECKHE CBOMCTBA U IT CocraBienu | 2
MIOJIy4EHUE COEIMHEHUN; e
yCTaHaBJINBAaTh MPUYHUHHO- YpaBHEHHUS
CJIE/ICTBEHHBIE CBSI3U MEXIY XUMHUYECKO
KJIACCAMH COEJMHEHNN 1 peakInu
5 3HATh XUMHUYECKHE CBOMCTBA U I1 Cocrasienn | 3
MOJIy4YEHHUE COCIUHCHUI; e
yCTaHABIIMBAThH MPUIHHHO- ypaBHEHUS
CJIEJICTBEHHBIE CBSI3U MEXIY XAMHYECKO
KJIaccaMH COCTUHEHUN W peakiuun

IlepeBoa 0a/1JI0B B OTMETKH:




9-10 6ammoB — «OTIUYHOY, 7-8 OAILTOB — «XOPOIIO», 5-6 OATIOB— «YIOBICTBOPUTEITHLHOY, -4
0aJI0B — «HEYJOBIECTBOPUTEIHHO.

Crnenudukanus TeKymero KOHTPOJbLHOr0 MEPONIPUATHS 10 TeMe «XUMUYECKUE PEAKIII.
KontponpHass pabora mo pasgeny «XUMHYECKHME peakumm»  paccuutaHa Ha 40
MUHYT,00y4aroIuecs He MOTYT UCIIOJIB30BaTh CIIPABOYHBIE MATEPUAIIHI 10 TEME, UMEIOT IIPABO
MOJIH30BaThCA KAIBKYJIATOPOM, TaOnuiel MenaeneeBa U Tabnuiei pactBopumoctr. Pabora
MO3BOJISIFOT OIEHUTH 0A30BbI U MOBBIIICHHBIA YPOBEHh KOMITETEHITUH 00yYarOIIIXCSI.

Ne | Ilnanupyembie pe3yabTaThl O0beKT Yposen | ®opma Makcuma
n/n OLlCHUBAHUSA b 3aJaHus JLHBIA
CJIO2KHO oasmn  3a
CTH 3aJaHue
1 3HaTh MOHATUSA U TEpMUHBI U1 | CHUPTHL, b 3angaua 1
peLIeHus MPAKTUYECKUX 3324 | (hDeHOJIBI,
2 VYMeTh Ha3bIBAThL COEOUHEHUS! | albICTUJbI, b 3agaya 2
10 MEXKyHAPOJAHOM | KETOHBI,
HOMEHKJIAType OpraHUYEeCKUe
3 YMmers COCTaB/IATH | KUCIIOTHI, aMUHBL, | b 3amaua 2
CTPYKTYpHYIO  dopMyly IO | aMUHOKHUCIIOTBI
Ha3BaHUIO
4 3HaTh XUMHUYECKHE CBOMCTBA U II Cocrasienu | 2
MOJIy4YEHHUE COCIMHCHHIA; e
yCTaHABIIMBATh MPUYUHHO- ypaBHEHUS
CIIEJICTBEHHBIE CBSI3U MEXIY XHUMHYECKO
KJlacCaMH COEIMHCHUH 1 peakuuu
5 3HaTh XMMHYECKHE CBOMCTBA U IT Cocrasienn | 3
IIOJIy4EHUE COCIMHEHUN; e
yCTaHaBJIMBAaTh MIPUYUHHO- YpaBHEHUS
CJICJICTBEHHBIC CBSI3U MEXIY XAMHYECKO
KJIacCaMH COeIMHEHUN 1 peakiuu

IlepeBoa 6a/1JI0B B OTMETKM:
9-10 OanIoB — «OTIUYHOY, 7-8 OATIIOB — «XOPOULIOY», 5-6 OAJIIOB— «yIOBJIETBOPUTEIHHOY, 0-4
0aJJIOB — «HEYAOBJIETBOPUTEIILHO.

Heo0bexkTUBMpPOBAaHHOE KOHTPOJILHOE MEPONIPUSITHE

JlaHHBIH BUA paboTa MpeanoaraeT Cieyoue BUIbl 1 TeIbHOCTH:

- BBIIIOJIHEHUE JOMAILIHETO 3a/1aHuUs

- IPOBEPOYHBIE PAOOTHI

3a moJyrojie OLlEHUBAIOTCSI MUHUMYM 3 TaKUX paObOT U BHIBOJUTCS CPEIHSSI CyMMa OLIEHKH 3a
BBITIOJITHEHHBIC PAOOTHI.

IIpomeskyTOUHAs aTTECTALMS

Crnenudukamuss ”TOTOBOTO KOHTPOIBLHOTO MEPOTIPHUATHS 11O TeEME «XHUMHUYECKUE PEAKITUN.
KontponpHast pabota mo pazgeny «Teopernyeckue OCHOBBI XMMHUU» paccuuTana Ha 40
MUHYT,00yJaroIIiuecss MOTYT MCIOJIb30BaTh CIPABOYHBIE MAaTepUAIbl 1O TEMEe, UMEIOT MPaBO
MOJIb30BaThCS KANBKYIATOPOM. PaboTa MO3BOJISIOT OLIEHUTH Oa30BBIN U TOBHIIICHHBIN YPOBEHb
KOMITETCHIINI 00yJarOIIIXCS.

Maxkcuma
JbHBIN

Ne | Ilnanupyembie pe3yabTaThl O0beKT Yposen
n/n OLICHMBAHUA b

®opma
3ajlaHus




CJIOKHO 0ann  3a
CTH 3a1aHHe
1 BeisBisaTh xapakTtepHble | CTpoeHue b Cocrasnenn | 1
XUMHYECKHE CBOIiCTBa | BEILIECTBA, e
OKCH/IOB, OCHOBAaHMH, | XUMUYECKHE YpaBHEHUS
aM(pOTEepPHBIX TUJPOKCUIIOB, | peakiuu,  OBP, XUMHUYECKO
KHCJIOT U coseit U | DIIEKTPOJIN3 I peakiuu
MOATBEPKAaTh  YPaBHEHHUSIMHU
COOTBETCTBYIOIIMX
XUMHYECKHUX peaKuil
2 BersiBisaTe XapaKkTepHbIE b 3agaua 2
XUMHYECKHE CBOIiCTBa
OKCHJIOB, OCHOBaHMHI,
aMpOTEepHBIX  TUAPOKCHUIOB,
KHUCJIOT u coJen u
MOATBEPKAaTh  YPaBHEHHUSIMHU
COOTBETCTBYIOIIMX
XUMHUYECKHUX PeaKIuit
3 [TonTBepxkaarb  ypaBHEHUSMH b CocraBnenn | 2
peaxiuii CYyIIIECTBOBaHHE e
TFEHETUYECKON CBA3M MEXAY YpaBHEHUS
BelIeCTBaMU Pa3IUYHbBIX XUMHYECKO
KJIacCOB i peakuu
4 BeinoniHsATe  pacyeThl o I1 CocraBnenu | 2
XUMAYeCKHM  (opMmynam  u e
ypaBHEHUSAM XUMHYECKHUX ypaBHEHHUS
peakuuit XAMHUYECKO
1 peakiuu
5 Pemarp kauecTBEeHHBIE 3a7a4U IT Cocrasnenn | 3
e
yYpaBHEHHUS
XUMHYECKO
W peakuuu
11 kaace, 2 moJryroaue
Tekymuii KOHTPOJIb:
Ne | KonTposanpyembie TeMbl, dopma TeKyLIero HaunmenoBanue
paseJibl KOHTPOJIsI OlICHOYHOI0 CpPe/ICTBa
1 | «BemectBa " ux | [TucemMennoe  koHTponsHOe | KoHTponbHas pabota
CBOWCTBa» MEPONPUATHE
2 | «BemectBa 51 ux | HeoObexTuBHpYyemoe IIPOBEPOYHBIE paloThI,
CBOWCTBa» KOHTPOJIbHOE MEPOIPUSTHE | JOMAIITHUE 33 aHUS
(nanee HKM)

Crnenndukanmus TeKylero KOHTPOJIbHOIO MepONpPHATHS

CBOICTBa»

no Teme «BemectBa u wux

Kontponbnast pabora mo pasgeny «Teopernueckue OCHOBBI XHMMHUW» paccunTaHa Ha 40
MUHYT,00y4aroIuecs MOTYT HCIONb30BaTh CIPABOYHBIE MATEPHANBI MO TEME, UMEIOT MPaBO
MOJTH30BaThCA KATBKYIATOPOM. PaboTa mo3BOMSIOT OIIEHUTH 0A30BBIM U MOBBIIICHHBIA YPOBEHb
KOMITETEHITHI 00yJaroImuxcsl.

| Ne | Tlnanupyemble pe3y/ibTaThi

| O6nbexT

| VpoBen | ®opma

| Makenma |



n/n OllCHMBAHUS b 3a/IaHuA JILHBIH
CJI0KHO oann  3a
CTH 3a/1aHHe
1 BouaBisare xapakTtepHble | CTpoeHue b CocraBnenu | 1
XUMUYECKHE CBOMCTBA | BEIIIECTBA, e
OKCH/IOB, OCHOBaHM, | XUMUYECKHE ypaBHEHHUS
amM(pOTEepPHBIX TUAPOKCHUIIOB, | peakiuu, OBP, XUMHUYECKO
KHUCJIOT U coseit U | DIEKTPOJIU3 1 peakiuu
MOJITBEPKIAaTh  YPaBHEHUSIMHU
COOTBETCTBYIOIINX
XUMHYECKHUX peaKiuit
2 BouaBisare XapaKTepHbIE b 3agaua 2
XUMHUYECKUE CBOMCTBa
OKCH/IOB, OCHOBaHMIA,
aM(OTEPHBIX THIPOKCHUJIOB,
KHCIIOT u coseit u
MOJITBEPKAAaTh  YPaBHEHHUSIMHU
COOTBETCTBYIOIINX
XUMHYECKUX PEaKLIUM
3 [TonTBepkaarte  ypaBHEHHUSIMHU b CocraBnenu | 2
peakuui CYyILLIECTBOBAHUE e
TEHETUYECKOM CBS3M  MEXIYy ypaBHEHHUS
BEIIECTBAMHU Pa3IMYHBIX XUMHUYECKO
KJIaCCOB 1 peakuuu
4 Brimonuare pacueTel 10 I1 CocraBnenu | 2
XUMUYECKUM  (GopMyliaM e
ypaBHEHHSIM XUMHUYECKHX ypaBHEHHUS
peakuuit XAMHUYECKO
1 peakuuu
5 Pemats kauecTBeHHBIE 3a7a4U I1 CocraBnenu | 3
e
YpaBHEHHUS
XUMHUYECKO
W peakiuun

IlepeBoa 02/1J10B B OTMETKH:
9-10 OanIoB — «OTAUYHOY, 7-8 OATIIOB — «XOPOULIOY», 5-6 OAJIIOB— «yIOBJIETBOPUTEIHHOY, 0-4
0aJJIOB — «HEYAOBJIETBOPUTEIILHO.

Heo0bexkTHBMPOBAaHHOE KOHTPOJILHOE MEPONIPUSITHE

JlaHHBIH BU paboTa MpeanoaraeT Cieyoue BUIbl 1 TeIbHOCTH:

- BBIIIOJIHEHUE JOMAILIHETO 3a/1aHUs

- IPOBEPOYHBIE PAOOTHI

3a moJIyrojie OLlEHUBAIOTCSI MUHUMYM 3 TakUX paObOT U BHIBOJUTCS CPEIHSSI CyMMa OLIEHKH 3a
BBITIOJTHCHHBIC PAOOTHI.

Crneuupukanusi TeKyllero KOHTPOJBHOro Meponpusitusi no rteme «Heopranmueckas
Xumuspy

Kontpompnast pabora mo pasmeny «Heopranmdeckas xumus» paccumtaHa Ha 40
MHUHYT,00y4aronuecss MOT'yT HCIIOJIb30BaTh CIPABOYHBIE MaTepUallbl MO TEME, MMEIOT IPaBO




M0JIb30BAThCA KANBKYIATOPOM. PaboTa MO3BOJISAIOT OLIEHUTH Oa30BBIN U MOBBIIIEHHBIN YPOBEHb
KOMITETEHIHI 00yJaromuxcsl.

Ne | [limanupyembie pe3yJbTaThl O0bekT Yposen | ®opma Makcuma
n/n OlLleHMBAHUS b 3a1aHus JIbHBII
CJI0KHO oann  3a
CTH 3a/1aHHe
1 BoisBisaTh XapakTepHbie | MeTasl, b Cocrapnenn | 1
XUMHUYECKHE CBOICTBa | HEMETAJLIBL, e
OKCHJIOB, OCHOBAHHUH, | OKCUJBI, ypaBHEHUS
amM(OTEPHBIX THJIPOKCUOB, | OCHOBAHUS U XUMHYECKO
KHCJIOT u coJeit U | KUCJIOTBI, COJIN 1 peakuumn
MOATBEPKIAaTh  ypaBHEHUSIMU
COOTBETCTBYIOIIUX
XUMHUYECKHUX peaKiuit
2 BoiaBisare XapaKTepHbIE b 3angaua 2
XUMHYECKHE CBOIiCTBa
OKCHJIOB, OCHOBaHMI,
amM(pOTEePHBIX THIPOKCHUJIOB,
KHUCIIOT u coseit u
MOATBEPKIAaTh  ypaBHEHUSIMHU
COOTBETCTBYIOIIUX
XUMHYECKHUX peaKiuit
3 [loaTBepxknare  ypaBHEHUSIMU b CocraBnenu | 2
peaxiuii CYIIIECTBOBaHHE e
TCHETUYECKON CBSI3U  MEXKIY ypaBHEHUS
BEIIeCTBaMU Pa3IUYHbBIX XUMHYECKO
KJIacCOB i peakuu
4 BeimonHsaTe pacu€Ttel 10 I1 CocraBnenn | 2
XUMHYECKUM  opMmynaMm U e
YpaBHEHHSIM XUMHUYECKIX ypaBHEHUS
peaxkuuit XUMHUYECKO
W peakiuu
5 Pemiate kauecTBeHHbIE 33aUn I1 CocraBnenu | 3
e
ypaBHEHUS
XUMHUYECKO
1 peakuuu

IlepeBoa 6a/1JI0B B OTMETKM:
9-10 6amI0B — «OTIIMYHOY, 7-8 OAIIOB — «XOPOMIOY, 5-6 OAIIIOB— «YJIOBJIETBOPHTEILHOY, 0-4
0aJI0B — «HEYOBIETBOPUTEIHHO.

IIpomexxyTouHasi aTTecTanus

Crenuukanusi ”TOrOBOT0 KOHTPOJIBLHOTO MEPOIIPHUATHS 10 Teme «Heopranuueckass XUMHUSD.
KontpompHast pabora 1o pazmeny «Heopranwueckas xumus» paccuutana Ha 40
MUHYT,00y4aromuecs He MOTYT UCTIONIB30BaTh CIIPABOYHBIE MATEPHUAIIBI 10 TEME, UMEIOT IIPAaBO
MOJTH30BaThCS KATBKYJIATOPOM. PaboTa mo3BOJISAIOT OIEHUTh 0a30BBIN U TTOBBIIIEHHBIN YPOBEHB
KOMITETEHITHI 00YyJaroIuxcsl.

Ne | [limanupyembie pe3yJbTaThl O0beKT Yposen | Popma Makcuma

n/n OLICHUBaAHUA b 3aJaHUuA JBLHBIA
CJ10KHO dana  3a
CTH 3alaHue




BoisaBiaTs XapakTepHbIe
XUMHYECKHUE CBoOICTBa
OKCHJIOB, OCHOBAaHMI,
aM(pOTEepPHBIX  TUAPOKCHUIOB,
KHCIIOT u coJieit n
MOATBEPKJIAaTh  YPABHEHHUSIMU
COOTBETCTBYIOIIUX
XUMHYECKUX PEaKIUid
BorsBiaTs XapakTepHbIC
XUMHYCCKHE CBOMCTBa
OKCHJIOB, OCHOBaHMHI,
aM(pOTEpPHBIX TUJIPOKCUJIOB,
KHCIIOT u coleit u
MOJATBEPKJIaTh  YpPaBHEHUSMU
COOTBETCTBYIOIINX

XUMHYECKUX PEAKLIUN

HO,I[TBep)K,I[aTL YpaBHCHUAMU

peakuui CyILIECTBOBAaHUE
TEHETUYECKOM CBSI3U  MEXIy
BCIIICCTBaAaMU Ppa3IMYHbIX
KJIACCOB

BemmonusaTe  pacyéTtel 1O
XUMAYeCKHM  (opmynam  u
ypaBHEHUSIM XMUMHUYECKHX
peakuuit

Pemartn kauecTBEHHBIE 3a7a4H

Mertaiesl,
HEMETAaJLIbI,
OKCHIbI,
OCHOBaHMUS

KHCJIOTBI, COJIN

3agaga

3amaua

CocrapieHn
e
ypaBHEHHUS
XHUMHUYECKO
1 peakuuu

CocrapieHn
e
ypaBHEHHUS
XHUMHUYECKO
1 peakuuu

CocraBieHu
e
ypaBHEHUS
XHMHYECKO
1 peakuuu




