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1. O0mas xapakrepucTuka pado4yeid nporpaMMbl 0011e00pa30oBaTeIbLHOM
AUCUMILTHHBI XUMHUS.

1.1.MecTO0 AMCUMIUIMHBI B Y4eOHOM IIaHe: NPHHAMJICKHOCTH Y4eOHOI
JTUCHHUILINHBI K npeaMeTHOMI odJ1acTH PdProcC COO, K
o0meodpazoBarensHomy nukiay IHIICC3

O6mieobpazoBarensHas ydyeOHas muctumuimHa OY .07 Xumus oTHOCUTCA K
0011e00pazoBaTeILHOMY y4eOHOMY HUKITY ITICC3 CpEIHETO
npodecCHOHaIbHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOIO OOIIEro oOpa3oBaHUs C
MOJIy4YE€HHUEM CpeJHero oo1iero oopazoanus ¢ yuerom tpedoanuii ®I'OC CIIO u
npodust mpodecCUOHAIBHOTO 00pa3oBaHus.

N3yuenne oOmieobpasoBarenbHoi ydeOHo aucumrummabl OVY]J[.07 Xumus
TECHO CBSI3aHO C TAKUMM THUCHUIUIMHAMHU, Kak Pusnka, buosorus, oHa onupaercs
Ha Kypc XMMUH, U3YYEHHBIM B OCHOBHOU IIKOJIE.

1.2. Ilenu u mIaHnupyeMble Pe3yJibTAThl OCBOCHUS] TUCHUILTHHBI
1.2.1. e u 3a1a4u TUCHMUILIMHBI:

@opMHUpOBaHUE Yy CTYACHTOB XHUMHUYECKOM COCTaBIIAIOIIEH €CTECTBEHHO-
HAay4HOM KapTUHbI MHMpAa KaK OCHOBBI NPHUHATHSA PELIEHUN B >KU3HEHHBIX U
IIPOU3BOJICTBEHHBIX CUTYALUAX, OTBETCTBEHHOI'O ITIOBEICHMS B IPUPOJHOU CpeLIe.

3agaun JUCIHUIIINHEI:

— copMUpOBaTh NOHMMAHUE 3aKOHOMEPHOCTEH NPOTEKAHUS XMMHUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPY’KAIOLIEN Cpele, ETOCTHOM HAyYHOU KapTUHBI MHPA,
B3aMMOCBSI3M U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

— Ppa3BUThb YMEHHUS TMPOBOJUTH pacyeThl MO XHUMHUYECKUM GopMylIaM H
YPaBHEHUSM XHMMUYECKMX PpEaKUuMd, IUIaHUPOBATh U  HHTEPIPETHPOBATH
pe3ynbTaThl XUMUYECKUX IKCIIEPUMEHTOB;

— c(popMUPOBAaTh HAaBBIKM IPOBEICHUS XUMUYECKUX HKCIEPUMEHTAIbHBIX
UCCJIEJOBAaHUN C COOIIOIEHNEM NTpaBUIl 0€30I1aCHOr0 OOpallleHUs ¢ BEILECTBAMU U
71a00paTOPHBIM 000PYIOBAHUEM;

— pa3BUTh YMEHHs aHAJIU3UPOBAThH, OLICHUBATh, IPOBEPATHh HA JOCTOBEPHOCTH
1 000011aTh HH()OPMALIUIO XUMHUYECKOTO XapaKTepa U3 pa3iInyHbIX HCTOUHUKOB;

— chopMUpOBaTh YMEHHUSI IPOTHO3UPOBATH MOCIEACTBHSI CBOECH NEATEIbHOCTH
Y XUMUYECKUX MPUPOAHBIX, OBITOBBIX U IPOU3BOICTBEHHBIX IIPOLIECCOB;

— c(popMUpPOBATh NOHUMAHUE 3HAUUMOCTU JTOCTHKEHUN XUMUYECKON HAYKU U
TEXHOJIOTH JIJIs1 pa3BUTHUS COITUATBHON U TPOU3BOACTBEHHOM cdep.

1.2.2. JIn4HOCTHBIE pe3yJIbTATHI

JIP1 CdopMUpPOBAaHHOCTh TPAXAAHCKOW TMO3ULMK  OOYyYaromerocss Kak
aAKTUBHOTO M OTBETCTBEHHOTO WJIEHA POCCHICKOTO 0011IecTBa
JIP 14 Oco3nanue TUIHOTO BKJIaa B IOCTPOCHUE YCTOMYHBOTO OYAyIIEro



JIP 27 ChopMHUPOBAaHHOCTh 3KOJOTHYECKOW KYJIbTYpPbI, MOHUMAaHHE BIUSHUS
COLMAJIbHO-D)KOHOMHUYECKUX TMPOLECCOB HA COCTOSIHUE MPUPOJHONW M COLMAIBbHOU
Cpelibl, 0CO3HAHKE II100aJIbHOTO XapaKTepa IKOJIOTrHYECKUX NpodiieM

JIP 29 AKTHBHOE€ HENMPHUATHE ACUCTBUM, MPUHOCAILINX BPE OKPYKAIOIIEN Cpeie

JIP 30 Ymenue IIPOTHO3UPOBATH HeOIaronpusTHbIC DKOJIOTHYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX TEHUCTBUMN, TPEIOTBpAIATh X
JIP 34 Oco3nanue LIEHHOCTHU HAy4YHOU JeSITEILHOCTH, FOTOBHOCTD

OCYILIECTBIIATh NMPOEKTHYI0 U MCCIEA0BATEIbCKYIO AEATEIBHOCTh UHANBUIYAJIBHO
U B Ipynme

1.2.3. MeTanpeaMeTHblIe pe3yabTaThl

OBnaneHNe YHUBEPCATHLHBIMU yU€OHBIMH MIO3HABATEILHBIMH ICHCTBUSIMU:

1. 0a30BbIC JIOTHYECKUE JCHCTBUS:
- CaMOCTOSTENIbHO  (OPMYJIMPOBATh W aKTyaJIM3UPOBATh  MPOOJIEMY,
paccMaTpuUBaTh €€ BCECTOPOHHE;
- YCTaHABIIMBATh CYILIECTBEHHBINM MPU3HAK WJIM OCHOBAHUS [JIi CPAaBHEHMS,
kiaccudukanuy u 0000IIeHMS;
- ONpeNeNiaTh UETu JEATeIbHOCTH, 3ajJlaBaTh MapaMeTpbl U KPUTEPUU HUX
JIOCTHIKEHHUS,
- BBIABJISITh 3aKOHOMEPHOCTM UM MPOTUBOPEUUS B  paccMaTPUBAEMbBIX
SIBIICHUSX
- BHOCUTb KOPPEKTHUBBI B  JCATEJIBHOCTb, OIIEHUBATh COOTBETCTBUE
pPE3YyIAbTATOB 1IEJISIM, OLICHUBATH PUCKHU MOCIEJACTBUM €SI TEILHOCTH;
- pa3BUBATh KPEATUBHOE MBIIICHUE TP PEIICHUH KU3HEHHBIX MPOOIIeM;

2. 0a30BbIC HCCIEI0BATEIbLCKUE IEHCTBUS:
— BJIAJCTH HaBbIKAMU y4eOHO-HCCIIeI0BATENbCKON u MMPOEKTHOU
NeATEeIIbHOCTH, HAaBBIKAMU pa3pelieHus npooiem;
- CITIOCOOHOCTh ¥ TOTOBHOCTh K CAMOCTOSATEIIbBHOMY MOUCKY METOJ/IOB PEIICHUS
MPAKTUYECKUX 33/1a4, TPUMEHEHUIO PA3IMUYHbIX METOJA0B MO3HAHMS;
- OBJAJICHUE BUJAMHU JESITEIBLHOCTH IO TMOJYyYCHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINHA, TPEOOPA30BAHUI0O W TPUMEHEHHUIO B Pa3IMYHBIX Yy4eOHBIX
CUTYyaIUsIX, B TOM YHCJIE TIPU CO3/IaHUM YUEOHBIX U COLIMAIbHBIX MTPOCKTOB;
- dbopMUpOBaHME HAYYHOTO THUMAa  MBIIUICHUS, BJaJeHUE  HAaydHOU
TEPMUHOJIOTHEN, KIIFOUEBBIMU MOHITUAMHU U METO/IAMU;
- CTaBUTh M (OpMYJIHUPOBATh COOCTBEHHBIE 3a7a4yd B 0Opa3oBaTEIbLHOMN
JEATEeIIbHOCTH U )KU3HEHHBIX CUTYalUAX;
- BBIABJISITh MPUUYUHHO-CIICJICTBEHHBIE CBSI3M M aAKTyallM3UPOBaTh 3ajadvy,
BBIJIBUTaTh THUIIOTE3y €€ PENICHUs, HaXOAUTh ApPryMEHThI ISl JOKa3aTeJIbCTBA
CBOMX YTBEPXKJCHHI, 3a/1aBATh APAMETPbl U KPUTEPUH PEIICHUS;
- AHAJIM3UPOBATh TIOJYYEHHBIE B XOJE€ PEIICHUS 3aJlaud Pe3yJbTaThl,
KPUTHUYECKU OLEHUBATH UX JOCTOBEPHOCTbH, MPOTHO3UPOBATH U3BMEHEHUE B HOBBIX
YCIOBUSIX;
- JaBaTh OIICHKY HOBBIM CUTYAITUsIM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;



— pa3pabaThiBaTh IJIaH PEIICHUsI MPOOJEMBbI C YYETOM aHalln3a UMEIOUINXCS
MaTepHalbHBIX U HEMAaTepUAIIbHBIX PECYPCOB;
— OCYUIECTBJIATH 1I€JICHANPABIECHHBIN MOUCK MEPEeHOCca CPEJCTB U CIOCOO0B
JEHCTBUS B MPOPECCUOHATBHYIO CPENY;
— YMETh MEPEHOCUTHh 3HAHUS B TO3HABATENbHYIO U IMPAKTUYECKYI0 00JacTu
KHU3HEJCATEIILHOCTH;
— YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTel;
— BBIJIBUTATh HOBBIE UJICH, NIPEIaraTh OpUruHaAIbHBIE MOAXObl U PEIICHHUS;
— CTaBUTH MPOOJIEMBI U 3a7a4H, JOMYCKAIOIINE aJbTePHATUBHBIC PEIICHUS;

3. pabora ¢ uHpopMmaImei:
— BJIa/IETh HABbIKAMU MOJTy4YeHUs! HHPOPMAIIMU U3 UCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOSITEJIbBHO ~ OCYIIECTBJISITH ~ MOWUCK,  aHaM3, CHUCTEMAaTU3aluilo |
MHTEpHpEeTalnio HHHOPMALIMK Pa3IMYHBIX BUJIOB U (DOPM MpPECTaBICHUS;
— co3ZaBaTh TEKCThl B pa3JIMYHBIX (opMarax ¢ YYETOM Ha3HAYEHUs
uHbOpMallMl W  LEJNEeBOM ayAUTOpHUH, BbIOWpas ONTHUMAIbHYIO (GopMmy
NPEICTaBICHNUS U BU3yaIU3aliy;
— OLIEHHUBATh JOCTOBEPHOCTH, JETUTUMHOCTHh MH(POPMAIIUU, €€ COOTBETCTBHUE
MPaBOBBIM U MOPAJIbHO-3TUYECKUM HOPMaM;
— UCIIOJIb30BaTh  CpeACTBA HMHGOPMAIMOHHBIX W KOMMYHHKalIMOHHBIX
TE€XHOJIOTUI B PEIIEHWH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX
3aad ¢ coOntofeHueM TpeOOBaHWU HSPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTHUEHBI, pecypcocOepeKeHusl, TMPaBOBBIX UM  JTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;
— BJIQJI€Th  HaBBIKAMU  pacHo3HaBaHUs W 3allUThl  WMH(OpMALHUH,
UHGOPMaIMOHHON 06€30MaCHOCTH JTUYHOCTH.
OBnaneHue yHUBEpCAIbHBIMU KOMMYHUKATUBHBIMH JIEHCTBUSMU:

4. oOuieHue:
— OCYUIECTBJISATh KOMMYHUKAIIMK BO BCeX chepax >KU3HU;
— pacno3HaBaTh HeBepOalbHbIE CpEJCTBA OOIICHHS, MOHUMATh 3HAYCHHE
COLIMATIbHBIX 3HAKOB, PAcMO3HaBaTh MPEANOCHUIKA KOHGIMKTHBIX CHUTyallMd u
cMSTr4aTh KOHQIHUKTHL;
— BJIQ/IETh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS U B3aUMOICUCTBUS;
— apryMEHTUPOBAHHO BECTU JHUAJOr, YyMETb CMAr4aTbh KOH(IUKTHBIC
CUTYalINH;
— Pa3BEpHYTO M JIOTUYHO M3Jaratb CBOIO TOYKY 3PEHHUSI C HCMOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

5. COBMECTHAs NEATEIbHOCTD:
— MOHMMATh U UCIOJIF30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHAMBUAYAIbHON
paboThI;
— BBIOMpATh TEMATUKy M METOJAbl COBMECTHBIX JCHCTBUI C ydyeToM OOIIMX
WHTEPECOB M BO3MOXKHOCTEN KAXKJOTO WJIEHA KOJUIEKTUBA;
— OPUHUMATh 1€l COBMECTHOM  JAESITETbHOCTH, OpPraHU30BBIBaTh U
KOOPAVMHUPOBATh JEUCTBUS IO €€ JIOCTKEHMIO: COCTABIIATH IIAH JIEUCTBUM,
pacrpenenatb pojdd C y4eTOM MHEHUH YYaCTHHKOB OOCYXJaTh pe3yJbTaThl



COBMECTHOH paboThI;
— OLICHHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXXJOT0 yYaCTHUKAa KOMaH[bl B
001l pe3ynbTaT o pa3pabOTaHHBIM KPUTEPUSIM;
— npejaraTb HOBBIE IPOEKTHI, OLEHUBaTh MJEU C [O3ULUU HOBU3HBI,
OpPUTHHAJILHOCTH, TPAKTUYECKON 3HAUUMOCTH;
— KOOPAMHHUPOBATh M  BBINOJHATH paboOTy B  YCIOBHSX PEANbHOTO,
BUPTYaJbHOI'O U KOMOMHHUPOBAHHOI'O B3aUMOJECHCTBHSI;
— OCYIIECTBIIAATh IO3UTUBHOE CTPATErMUECKOE IOBEJACHUE B PA3JINYHBIX
CUTYaLUsIX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUIIUATUBHBIM.
OBajieHne YHUBEPCAIBbHBIMU PETYISTUBHBIMU JEHCTBUSAMMU:

6. camoopraHu3anus:
— CaMOCTOSITENIbHO OCYIIECTBIISATH MMO3HABATEIbHYIO E€ATEIbHOCTD, BBISBIIATH
po0JIeMBbI, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEILHOMN
JESITEIbHOCTH U KU3HEHHBIX CUTYAIIHIX;
— CaMOCTOSITEJIbHO ~ COCTaBJATh IUIaH PpEUIEHUs NpoOJIEMBI C  y4E€TOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIIOUTEHUIH;
— JaBaTh OLEHKY HOBBIM CUTYalLUsIM;
— paciupsaTh paMKH y4eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;
— JeNiaTh OCO3HAHHBINA BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEllCHuE;
— OLIEHHUBATh IPUOOPETEHHBIN OIIBIT;
— croco6cTBOBaTh (OPMUPOBAHUIO W TMPOSBICHUIO IIUPOKON SPYIUIUH B
pasHBIX O0JIaCTAX 3HAHHWM, MOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIN U
KYJIbTYPHBIN YPOBEHb;

7. CaMOKOHTPOJIb:
— JaBaTh OIICHKY HOBBIM CHUTYyallMsIM, BHOCHUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHHMBATh COOTBETCTBUE PE3YIbTATOB LEISM;
— BJAJE€Th HABbIKAMU  [IO3HABAaTEIbHOM  pEQUIEKCMM KakK  OCO3HaHMs
COBEpIIAeMbIX JIEHCTBUH M MBICIUTEIBHBIX TPOILECCOB, HMX PpE3YyJbTaTOB U
OCHOBAaHUM;
— UCIIOJIb30BaTh MPUEMBI pedieKcun sl OLEHKU CUTYalllH, BEIOOpa BEPHOTO
pelIeHus;
— YMETb OLICHMBAaThb PUCKHM U CBOEBPEMEHHO IPUHMMATh PELIEHUS MO HX
CHI)KEHHUIO;

8. 3MOLMOHAJIbHBIN UHTEIUIEKT, IPEANoJIararomuil cOpMUPOBAHHOCTD:
— CaMOCO3HaHUS, BKJTIOYAIOIIETO CIOCOOHOCTH NOHUMATh CBOE
HYMOLIMOHAIIBHOE COCTOSIHME, BUJETh HAMpPABICHHUS Pa3BUTUSA COOCTBEHHOM
IMOLIMOHAIBHOM cepbl, ObITh YBEPEHHBIM B ce0€;
— CaMOpPETYJIUPOBaHMsI, BKIIOYAIOLIETO CAaMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTb 3a CBO€ IOBEJEHHUE, CIOCOOHOCTh AaJaNTHPOBATHCI K
HMOLIMOHAJIBHBIM U3MEHEHUSIM U MIPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;
— BHYTPEHHEN MOTHUBALIMY, BKIKOYAIOIIEH CTPEMIIEHUE K JOCTHIKEHUIO LIEIH U
yClexy, ONTUMH3M, MHHUIMATUBHOCTh, YMEHHUE ACHCTBOBATh, MCXOMAS M3 CBOMX
BO3MOKHOCTEH;



— SMIATHH, BKJIIOYAIOMIEW  CIMOCOOHOCTh  TMOHMMATh  SMOIMOHAIbHOE
COCTOSIHUE JIPYTMX, YYUTBIBaTh €ro IpH OCYIIECTBICHUHM KOMMYHHKAIIWH,
CHOCOOHOCTB K COYYBCTBUIO M COTIEPEKUBAHUIO;
— COLMAIbHBIX  HABBIKOB,  BKJIIOYAIOMIMX  CIOCOOHOCTh  BBICTpaMBaTh
OTHOIICHUS C APYTMMHU JIOAbMH, 3a00TUTHCS, MPOSIBISATh UHTEPEC U pa3pellaTh
KOH(JIUKTHI;

9. mpunsTHE ce0s U APYTUX JIOACH:
— NPUHUMATD ce0sl, MOHNUMasi CBOU HEAOCTATKU U IOCTOMHCTBA;
— NPUHUMATh MOTHBBI U apTYMEHTBI APYTUX JIIOEH MpH aHaIN3e pPe3yIbTaToB
NesITeTbHOCTH;
— NpU3HABaTh CBOE MPABO U MPABO APYTUX JIIOJEH HA OMIUOKY;
- pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP € TIO3UIMH JIPYTOro YEIOBEKA.

1.2.4. IlpenmeTHbIE pe3yJibTaThI.

TpeboBaHusl K IpEeIMETHBIM pe3yJIbTaTaM OCBOEHHMS YINIyOJEHHOro Kypca
XMMHHU JOJDKHBI BKIIIOYaTh TPEOOBaHUS K pe3ybTaTaM OCBOEHMsI 0a30BOTO Kypca
Y JIONIOJTHUTENIBHO OTPAXKaTh:

1.  cpopMupOBaHHOCTb NPEJICTABICHUNA: O MaTepUaIbHOM E€IMHCTBE MHpA,
3aKOHOMEPHOCTSX M II03HABAEMOCTH SIBJIEHMM NPUPOIBI; O MECTE M 3HAYECHUHU
XUMHH B CHCTEME €CTECTBEHHBIX HAayK M €€ POJU B OOECHEUYEHUH YCTONYMBOTO
pa3BUTHUS YEJIOBEUECTBA: B PEIICHUU MPOOIEM HKOJIOTMUECKOM, IHEPreTHUECKON U
NUIIEBOM 0€30MaCHOCTH, B PAa3BUTHHU MEAMIIMHBI, CO3JaHUH HOBBIX MaTEpHAJIOB,
HOBBIX HMCTOYHHUKOB SHEPIUH, B o0OecneyeHuu palMOHAIIBEHOTO
IPUPOJIOTNIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YeJlI0oBEeKa, a TakKe DSKOJOTMYECKH OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY
3l0POBBIO U IIPUPOJHOU CPENE;

2.  BJIAJEHUE CHUCTEMOM XMMHMUYECKHX 3HaHMH, KOTOpass BKJIIOYAET:
OCHOBOIIOJIATralole TOHATUS (JAONOJHUTEIBHO K CHUCTEME IMOHATHH 0a30BOro
YPOBHS1) - U30TOIbI, OCHOBHOE U BO30YKJIEHHOE COCTOSIHUE aTOMa, THOpUIM3aLus
aTOMHBIX OpOWTaneil, XUMHUYecKas CBA3b («O» U «JI-CBSI3b», KpaTHBIE CBS3H),
MOJIIpHasi KOHILIEHTpauus, CTPyKTypHas (opmyna, u3oMmepus (CTpyKTypHas,
reomerpuyeckas (LIUC-TPaHC-U30MEPHsI), TUIIBl XUMHUYECKUX peakuui (romo- u
reTeporeHHble, 00paTUMble U HEOOpaTUMBbIE), PACTBOPHI (UCTUHHBIC, JUCTIEPCHBIC
CUCTEMBI), KPUCTAJUIOTHAPAThI, CTENEHb JAMCCOLUMALNH, 3IJIEKTPOIU3, KPEKUHT,
pUPOPMUHT); TEOPUU U 3aKOHBI, 3aKOHOMEPHOCTH, MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHMMAaHUS NPUYMHHOCTU M CUCTEMHOCTH XHWMHYECKHX
SIBJICHUI, COBPEMEHHBIE MPEJCTABIEHUS O CTPOEHUM BEIIECTBA HA aTOMHOM,
MOJIEKYJIIPHOM W HaJMOJIEKYJISIPHOM YPOBHSX; MPEICTABICHUS O MEXaHU3Max
XUMUYECKUX PEAKUUN, TEPMOJNHAMUYECKMX U KUHETUYECKUX 3aKOHOMEPHOCTSIX
UX TPOTEKaHUs, O XHUMHUYECKOM pAaBHOBECUH, JAHUCIEPCHBIX CHUCTEMAX,
(aKkTOJIOTHYECKUE CBEIEHHUSI O CBOICTBaX, COCTaBe, MOJyYEHUU U OE30M1acCHOM
UCIIOJIb30BaHUU BAKHENIINX HEOPTaHUYECKUX U OPraHUYECKUX BEUIECTB B OBITY U
OPAKTUYECKOM  JI€ATEIbHOCTH  YEJIOBEKa; OOIMX  HAYYHBIX  [PUHIMIIAX
XMMHMUYECKOTO TMPOM3BOACTBA (Ha MpUMEpE IPOU3BOJCTBA CEPHOM KHUCIIOTHI,



aMMHaKa, MeTaHoJIa, TepepaboTKu HEPTH);

3. chOopMUPOBAHHOCTb YMEHHUN BBISBIATH XapaKTEPHbIE NPU3HAKU U
B3aMMOCBSI3b M3YYEHHBIX NOHSATHW, NMPUMEHATH COOTBETCTBYIOLUE MOHATHUS IMPU
ONMCAaHUH CTPOCHUS U CBOWCTB HEOPraHWYECKUX M OPraHUYECKHX BELIECTB U HX
MIPEBPAILECHNN; BBISBIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUW C TOHATUSMHU U
NPEACTABICHUSIMHU JIPYTUX MPEIMETOB i 00Jjiee OCO3HAHHOIO TMOHUMAHUS U
OOBACHEHMS] CYUIHOCTM MAaTe€pUajbHOTO €IMHCTBA MHpPA; HUCIOJIb30BATh
CHUCTEMHBIE XUMUYECKUE 3HAHUS ISl OOBSICHEHUS W MPOTHO3UPOBAHUS SIBIICHUH,
MMEIOIINX €CTECTBEHHOHAYYHYIO ITPUPOAY;

4.  chopMUPOBAHHOCTH YMEHHUN WCIIOJIH30BATh HANMEHOBAHUS XUMUYECKUX
COCIMHEHUN MEXIYHAPOAHOIO COK3a TEOPETUYECKOM W TMPHUKIAJIHOW XHUMHUHA U
TPUBUAIIGHBIE HA3BAaHUS BEIIECTB, OTHOCSIIIMXCA K M3YYEHHBIM KJaccam
OPTAaHUYECKUX W HEOPTaHWYECKUX COCIUHEHUN; HCHOJIb30BaTh XHUMHUYECKYIO
CUMBOJIMKY JJI COCTaBJIeHUsI (OPMyYJ HEOPTraHUYECKUX BEUIECTB, MOJIEKYJISIPHBIX
U CTPYKTYPHBIX (pa3BepHYThIX, COKpAIlEHHBIX M CKEJETHBIX) (opmys
OpPraHMYECKHUX BEIIECTB; COCTAaBISATh YPAaBHEHUS XUMHUYECKUX pEAKUUNA U
pacKpblBaTh MX  CYHIHOCTb:  OKHCJIHMTEJIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHA
MOCPEJICTBOM COCTaBJICHUS JJIEKTPOHHOIO OallaHca 3THX peakUui; peaxkiui
MOHHOTO OOMEHa NYyTEeM COCTABJIICHHUS WX TOJIHBIX M COKPAIIeHHBIX HMOHHBIX
ypaBHEHUH; peakiuil TUAPOIN3a, PEeaKIMil KOMIUIEKCOOOpa3oBaHusl (Ha IpUMepe
TUIPOKCOKOMILJIEKCOB IIMHKA ¢  QJIFOMUHUS); TOJTBEPXKIAaTh XapaKTEpHbIC
XMMHUYECKUE CBOMCTBA BELIECTB COOTBETCTBYKOIIMMM OSKCIIEPUMEHTAMU U
3aMUCSIMUA YPABHEHUN XUMHUYECKHUX PEAKLINM;

5. chopMUPOBAaHHOCTh YMEHHH KIaCCHU(PUIIMPOBATh HEOPTAaHUYECKUE W
OpTraHWYECKHE BEIIECTBA W XUMHYECKHE PEAKIIUH, CAMOCTOSTEIHLHO BBIOWPATh
OCHOBAaHUS U KPUTEPUU ISl KIACCU(DUKAIIUU N3YIAEMBbIX XUMUYECKHX OOBEKTOB;
XapaKTepU30BaTh COCTAaB M Ba)KHEHIIME CBOMCTBA BEIIECTB, NMPUHAMICKAIINUX K
OnpeNeyeHHbIM KJlacCaM U TpYMIaM COEAUMHEHUH (MpOCThble BEIIECTBA, OKCHIIbI
THUIPOKCUIIBI, COJIM;  YIJIEBOJOPOJIbI, MPOCThie AGUPBL, CHOHUPTHI, (EHOIBI,
aJbJIETUIbl, KETOHBI, KAPOOHOBBIE KHUCIJIOTHI, CIOXKHBIE IPUPDI, KUPBI, YTIEBOJIBbI,
aMUHBbI, aMUHOKHCJIOTBI, O€JKH); MPUMEHSATh 3HAHMS O COCTaBE€ U CBOMCTBax
BEIIECTB Uil  DKCOEPUMEHTAJIbHOM  MPOBEPKM  TMIOTE3  OTHOCUTEIBHO
3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX PEaKUUMd U IPOTHO3UPOBAHUS
BO3MOKHOCTEHN UX OCYIIECTBIICHHUS;

6.  chOopMUPOBAHHOCTh YMEHUH TONTBEPKIATh HA KOHKPETHBIX MPUMEpax
XapakKTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHUYECKUX COCTMHEHHM OT
KPAaTHOCTH M TUINA KOBAJIEHTHOM CBSI3U («O» U «I-CBS3W»), B3AUMHOTO BIIUSIHUS
aTOMOB ¥ TPYNI aTOMOB B MOJEKYJaX; a TaKXKe OT OCOOECHHOCTEHW pearn3aruu
Pa3IMYHBIX MEXaHU3MOB MTPOTEKAHUS PEAKIUN;

7. chOpMUPOBAHHOCTb YMEHUH XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB

8. (B OCHOBHOM WU BO30Y)XJI€HHOM COCTOSSHUM) W HWOHOB XHMHMYECKHX
saneMeHToB 1—4 nepuonoB Ilepmogmueckoit cuctemsl . M. MenaeneeBa u ux
BAJICHTHBIE BO3MOHOCTH, UCITOJIb3YS TOHATHS «8», «p»,  «-DIEKTPOHHBIC»
opOuTan, SHEPreTUUYECKUE YPOBHU; OOBICHATH 3aKOHOMEPHOCTHU HW3MEHEHUS



CBOMCTB XUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMH COCTUHEHHM MO Mepruoaam u
rpyIam;

9.  BlajgeHWE CUCTEMOM 3HAHUM O METOJAX HAYYHOIO NMO3HAHWS SIBICHUUN
MPUPOJIBI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKaX M YMEHHUSIMHU NPUMEHSTH ATU
3HaHUS TPU HKCICPUMEHTAIBLHOM MCCIIEJOBAHUU BEUIECTB M JJIsi OOBSCHEHUS
XUMUYECKUX SIBJICHUI, UMEIOIINX MECTO B IPUPOJE” NPAKTUUECKON AEATEIbHOCTH
YEJI0BEKA U B IOBCETHEBHOM KU3HH;

10.  chopMUpOBAaHHOCTH YMEHUN MPOBOJUTH pPACUEThl MO XUMUYECKUM
dbopMynaM U ypaBHEHUSM XMMHUYECKUX PEAKIMN C UCMOJIb30BaHUEM (DU3MUYECKUX
BeIMYMH (Macchl, 0oObeMa Tra3oB, KOJIMYECTBA BEILIECTBA),, XAPaKTEPUIYIOIIUX
BEILECTBA C KOJMYECTBEHHOW CTOPOHBI: PACUYEThl MO HAXOXKICHHUIO XUMHUYECKON
(dbopMyIbl BEIIECTBA; pacyeThl Macchl (00beMa, KOJIUYECTBA BEIIECTBA) MPOIYKTa
peakluH, €clIM OJHO M3 HCXOJHBIX BELIECTB JAaHO B BHUAE pacTBopa ¢
ONpeeICHHOM MacCOBOM /10J€il pacTBOPEHHOTO BEIECTBA WU JaHO B M30BITKE
(MMeeT MpUMEcH); pacdyeTbl MacCOBOM WM OOBEMHOW JOJM BbIXOJA MPOAYKTa
peaKIMK; pacyeThl TEII0BOro 3P dekra peakiiuii, 00beMHBIX OTHOIICHH ra30B;

11. chopmupoBaHHOCTb yMEHUH MPOrHO3UPOBATH, AHAJIU3UPOBATH M
OLICHUBATh C MO3UIUN HKOJOTMYECKON O€30MacHOCTU MOCIENCTBUS OBITOBOM M
MPOU3BOJCTBEHHON JEATETLHOCTH YEJIOBEKa, CBA3AHHOM ¢ mepepadoTKoi
BEILIECTB; MUCIOJIb30BAaTh MOJIYYEHHbIC 3HAHUS JIJIS1 IPUHATUS TPAMOTHBIX PELICHUN
npo6JieM B CUTYalUsX, CBSI3aHHBIX C XUMUEH;

12.  cpopMUpPOBAaHHOCTH yYMEHHMHA  CaMOCTOSITENIbHO  IUIAHUPOBAThb U
IPOBOJUTh XUMHUYECKUNA SKCIEPUMEHT (MOJy4YEHHME M HU3Y4YEHHE CBOWCTB
HEOPraHWYEeCKUX W  OPraHWYeCKHX  BEIIECTB, KAYECTBEHHBIE  pPEAKLUHU
YIIEBOAOPOAOB PA3JIMYHBIX KJIACCOB U KHCIOPOJCOAEPKAIIMX OPraHUuYECKHX
BEIECTB, pEUIEHHE  JKCIEPUMEHTAJIbHBIX  3aJa4 [0  PacrnO3HABAHMIO
HEOPTaHUYECKUX U OPTaHUYECKHUX BEIECTB) C COOMIOJEHUEM MPaBUl OE30MaCHOTO
oOpaleHusi ¢ BellecTBaMU M JabOpaTOpHBIM 000pynOBaHHEM, (HOPMYIUPOBATH
eI HCCIENOBaHUS, MPEJOCTaBIsATh B pa3idyHOM (QopMe pe3ysbTaThl
DKCHEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATh UX I0CTOBEPHOCTD;

13.  chopMupOBaHHOCTh YMEHUN OCYIIECTBISATH Li€JICHANPABICHHBIA MOUCK
XUMHUYECKON MHGOpMAIK B PA3TUYHBIX UCTOUYHUKAX (Hay4yHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeacTBa MaccoBod uH@opManuu, cetb WHTepHET U Apyrue),
KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYI0 HMH(POpMaIuio, rnepepadaThiBaTh €€ U
WCITOJIb30BaTh B COOTBETCTBUU C IMIOCTABICHHON yueOHOU 3a1aueii;

14.  chopMupoBaHHOCTh yMEHUW OCO3HABATh OMACHOCTh BO3JECHCTBUS Ha
JKUBBIE OPraHU3Mbl OIPEAEIICHHBIX BEIIECTB, IOHUMAas CMBICI IOKa3aTess
npeaeabHON JOMYCTUMOM KOHIIGHTpAIlMH, M TOSICHATh Ha MpHUMepax CHOCOObI
YMEHBUIEHUS W MNPEIOTBPAIICHHUS HMX BPEAHOIO BO3JCHCTBUS Ha OPraHHU3M
YeJI0BeKa
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2. Conep:xkanme yuyeOHou qucuunianabl OY/1.07 Xumus

2.1. O0beM y4eOHOM QM CUMILIIMHBI

Buna yuyeOHoii padoThI O0bem yacoB
Teopernueckue 3aHsATUS 88
[IpakTHUecKue 3aHATUS 34
CamocrosiTenpHas paboTa 10
DK3aMeH 6
Htoro 128
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2.2. Conepxanne yueoHoii mucuumiaunabl OY .07 XUMHUSA

= Koabi
! > JIMYHOCTHBIX
§ E < | Pe3yibTaros,
HaumeHnoBanmue Conep:xanue y4e0HOro Mmarepuasia, JadoparopHubie padoThl, @ = g | popmupoBanu
pa3esioB U TeM NMPaKTHYeCKUe 3aHATHS, CAMOCTONITeIbHAsI padoTa 00y4arIIHuXCH s e lg 10 KOTOPBIX
2 é Crnocoo0cTByeT
Q Gl 3JIeMEHT
© MPOrpPaMMblI
Paznen 1.0prannyeckasi Xumms 48 4,5
Tema 1.1 Conep:xanue y4e0HOro MmarepuaJia:
Teopusi crpoenns | Ilpeamer opranuveckoii xumun. CTpoeHue atoma yriepoaa. Bainentueie | 2
OPraHUuYecKHX COCTOSIHUS aTOMOB yriiepoaa. Kinaccudukaiusi opraHu4ecKux COeIMHEHUN.
COeTUHEHHUH N3omepust OpraHMYecKUX COCIUMHEHUW. THUIBI XMMHUYECKUX PpPEAKUUU B
OpraHUYECKON XHUMUMU.
Tema 1.2. Coaep:xxanue yue0HOro MmaTepuaJjia: 2
IlIpeaeasHble Auakanbl. HomeHkiatypa, u3omepusi, 0COOEHHOCTH CTPOCHHUS, CIOCOOBI JIP 27, JIP 29
yIJ1€BOAOPObI. IIOMy4YeHHsl.  XHMMHUYECKHE  CBOWMCTBA U NPHUMEHEHHE  AJIKAHOB.
AJIKaHBbI. IMuxnoankansel. [lonstue o HanpsbxkeHnn nukia. Ilonyyenne, cBOMCTBA.
IIpakTuueckoe 3anusitue 1. CTpoeHue aroma yruepona. BanentHeie | 2
COCTOsIHUS aTOMOB yriepoja. Kiaccudukaiiysi opraHn4ecKux CoeMHEHUH.
N3omepus Crpykryphble  @opmyinbl. [loctpoenune wuzomepoB Hazpanus
npenesbHbIX YIIeBOJopopooB Pelenue 3a1ay Ha HaXOxaAeHUE (HOPMYJIbI
ra3oo00pa3HOro yrieBoJopoJa IO €ro IUJIOTHOCTU W MAacCOBOM J0Jie
a1eMeHTOB B HeM.IIpenenbHble yrneBoaopo/ibl B MEIULIMHE.
CamocrositesibHast padora 1 0,5
Temal.3. Coaep:xxanue yue0HOro MmaTepuaJjia: JIP27, JIP29

12




ITHJICHOBBIE U
JTHECHOBBIE
YIJIEBOIOPOAbI

1. Aakenbl. Homenknarypa. CrpykTypHas H NOpOCTPAaHCTBEHHAas
nzomepusi. CrocoOwsr mostydenus. [IpaBuno A.M. 3aiinieBa. CtpoeHue
ankeHoB. Dusnueckue CBOWCTBA. XUMHAYECKUE CBOWCTBA AJIKEHOB.
Peakunn  mnpucoenuHEHMs:  THAPUPOBAHMS, TUAPOTraJOTECHUPOBAHUS,
ruparauuu, ranoreHupoBanus. I[IpaBunmo B.B. MapkoBHukOBa U €ro
aNeKTpoHHOe oOocHoBaHue. Peakius Baruepa. IlpumeHeHue ajnkeHOB B
MEIMIIMHE.

2.  Aaxaguenbl. Krnaccuduxamms. OcoOEHHOCTH 3IEKTPOHHOTO U
IIPOCTPAHCTBEHHOTO CTPOECHUS COIPSDKEHHBIX JueHoB. Homenknartypa.
Peakuuu 1,4- npucoenunenusa. Ilomumepusanus nueHoB. (OCHOBHbBIE
MOHATUS XHMHHM BBICOKOMOJIEKYJSIDHBIX COEIMHEHHA Ha MpUMEpe
IPOLYKTOB MOJINMEPU3ALUU QJIKEHOB, AJIKaJMCHOB " 1754
TaJIOTCHIPOU3BOHBIX. MOHOMEDP, MOIMMEDP, CTEHNEHb IOJIMMEPU3ALINHY,
CTPYKTypHOE 3BeHO. IloHATHE O CTEpEOpETyJSIpHBIX IOJIMMEPAX.
[TonuaTHieH, NOJUIPONWIEH, HUX CBOMCTBA M IpuMeHeHue. Kayuykwu.
Bynkanuszanus kaydyka. Pe3uHa u 300HHUT.

JIP27, JIP29

IIpakTHyeckoe 3ausATHE 2. AJIKEHBI U AJIKATHEHBI.

Pemienne ynpaxHeHUMNM 1O HaA3bIBAHUIO QJIKEHOB W aJKAJUEHOB,
COCTaBICHHIO (OpPMYST WX HU30MEPOB U TOMOJIOTOB, OCYIIECTBICHUIO
nenodek mnpeBpamieHud. DopMylsibl  COCAMHEHUM, HKCHOJb3YEMBIX B
MEMIIMHE.

CamocrosiTesibHasi padora 2

0,5

Tema 1.4.
AJIKMHBI.
AlleTHJIEHOBbIE
YIJIEBOIOPOAbI

Conep:xanue y4e0HOro MmarepuaJia:

1. AJIKHHBI. I'omonornyecknii  psii, HOMEHKJIATypa, H30MEpHUs
alkMHOB. CTpoeHue aueTW/eHa U IPYrux aJkuHOB. CHOCOOBI MOJIyYEHUS.
Xumunyeckue cBoucTBa. (OCOOEHHOCTM pEAKLUMM MPUCOECAMHEHUS IO
TPOMHOM yriepoA-yraeponHon ceasu. Peaxkuus Kydeposa. Ilpaswuiio
MapKOBHMKOBa TNPHUMEHUTEIBHO K QJIKMHaM. KHCIOTHBIE CBOMCTBA
ankuHOB. Oxucnenue ankuHoB. Peakims 3enuHckoro. IlpumeHeHue

JIP27
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AJIKMHOB B MCAMITINHCE.

IIpakTHyeckoe 3ausiTue 3. AJIKHUHbI. AlleTUJIEHOBbIE YIJI€BOIOPO/bI.
Pelenue ynpakHeHU 10 HAa3bIBAHUIO AJTKWHOB, COCTABJICHUIO (POPMYI UX
M30MEPOB ¥ TOMOJIOTOB.

JIP 30

CamocrosiTesibHas pabora 3

0,5

Tema 1.5.
ApomaTuyeckue
yIJIeBOJOPOAbI

Conep:xkanue y4eOHOT0 MaTepHaJa:

1. ApomaTuyeckune yriaeBoaopoabl. CtpoeHne OeH3oma. XUMUYECKUE
CBONCTBA OeH3ona. Peaxkuun ANEKTPOPHIBHOTO 3aMEILIECHHUS:
raJIoreHUpOBaHKE, AJTKUIIMPOBaHUE, HUTPOBaHUE, cylbdupoBanue. Peakiuu
TUAPUPOBAHUS U MPUCOEIUHEHUSI XJIopa K OeHzony. ['omonoru OeHzoda.
Homenknarypa. OcoO€HHOCTH XMMHUYECKHX CBOMCTB rOMOJIOTOB O€H307a.
B3anMHoe BiIMsiHUE aTOMOB Ha MPUMEpPE TOMOJIOroB OeH3ona. OpueHTanus
B peakuusx siekrpoduibHoro 3ameieHus. Opuentantel | u Il popa.
[IpumeHeHre 1 nojlydeHne apeHoB MeIMIIMHCKUE TMpenapaThl Ha OCHOBE
apOMaTHYECKHUX YIIIEBOJOPOJIOB.

JIP27
JIP29

Tema 1.6.
I'mapokcuiibHbIE
coeIMHEeHUs

Coaep:xxanue yueOHOro MmaTepuaJjia:

1. D¢upsl. IIpeneabHbie 0IHOATOMHbIE H MHOTOATOMHBIE CIIMPTHI.
Knaccudukanus cnupTtoB DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE
TUAPOKCUIBHOM  rpynmbl.  MeXMONEeKyaspHas  BOJOPOJIHAs  CBS3b.
WN3omepuss, HOMEHKIATypa  IPEAECIbHBIX  OJHOATOMHBIX  CIIMPTOB.
XVMMHMUYECKHE CBOWCTBA AJKAHOJIOB: KHUCJIOTHO-OCHOBHBIE, 3aMELICHUS,
AEeTUApaTaluy, OKUCJIEHMs, BOCCTaHOBIEHUs. C(CnocoObl MOJy4eHHUs
cnupToB. OTHENbHBIE NPEACTABUTENM AJIKAHOJIOB: METAHOJ, 3TAHOJ.
XVMMHUYECKHE CBOMCTBA, IIPUMEHEHHE OIHOATOMHBIX M MHOTOAaTOMHBIX
CIIMPTOB B MEAMIIVHE.

JIP 30

2. ®eHo..
DNEKTPOHHOE U MPOCTPAHCTBEHHOE cTpoeHue (PpeHosa. BaumHoe BiusiHUC
apOMaTUYECKOr0 KOJIbIA U THAPOKCUIBHOMN IPYIIIBl. XMMUYECKHUE CBOWCTBA

JIP27
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(I)GHOJIa: 6p0MI/IpOBaHI/Ie, HUTPOBAHUC, O6pa30BaHI/IC OKpallICHHBIX
3+

KOMIUIEKCOB ¢ MOHOM Fe . HDI/IMCHGHI/IC d)eHOJIa U eTro IPOMU3BOAHEIX B

MCIOUITNHC.

IIpakTnyeckoe 3aHsTHe 4. Apomaruyeckue  YIJIeBOAOPO/bI.
I'mapokcwibHbIe cOeTMHEHNS.

Pemenue ynpaxHeHW 10 HAa3bIBAaHUIO ATKWHOB, COCTABICHUIO (POPMYIT UX
M30MEPOB M TOMOJIOTOB, OCYHIECTBICHUIO IIEMOYEK IMPEBPAICHUM.
CaoiicTBa (heH0JIa U ero MPOU3BOIHBIX KAK AHTHCENITHKOB

CamocrosiTesibHasi padora 4

0,5

Tema 1.7.
AJbaeruanl U
KETOHBI.

Conep:xanue y4e0HOro MmarepuaJia:

1. AJbJaeruabl 1 KeTOHLI.

['omonoruyeckuid psii aabAeruioB. IIEKTPOHHOE CTPOEHHE KapOOHWIbHON
rpynmnsl. M3oMepuss 1 HOMEHKIIATypa anbAETHA0B. XUMUYECKUE CBOMCTBA
anpAErua0B. Peaknuu okuCieHUs anbaerufoB. KauecTBEHHbIE peakiuy Ha
anpAeruaAHyo rpynny. Peakumum mnonukonpeHcauuu. lIpumenenune u
IIOJIy4YECHHE albJAETUAOB. ['OMoOnOrmyeckum psa KeToHOB. M3omepusa wu
HOMEHKJIATypa KETOHOB. XWMHYECKHE CBOWCTBA. [IpumeHeHue wu
ITIOJTy4YE€HHE KETOHOB.

JIP29

Tema 1.8.
KapoOoHnoBnbie
KHCJIOTHI M MX
NPOU3BO/JHbIC

Conep:xkanue y4e0HOT0 MaTepHaJa:

1. KapOoHoBbIe KMCJIOTHI M UX IPOU3BOJAHbIE

[IpenenbHble OJHOOCHOBHBIE KApOOHOBBIE KHUCIOTBL. JJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE KapOOKCUIBLHOM Tpynibl. MeKMOJEKYIIpHbIE
BOJOPOJIHBIE CBSI3U KapOOKCWJIBHBIX TIpynn. XUMHUYECKHE CBOWMCTBA
KapOOHOBBIX KuCJHOT. OOpazoBaHue (GYHKUUOHAJIBHBIX MPOU3BOAHBIX
KapOOHOBBIX  KUCHOT. CrnocoObl MOMy4YyeHUss KapOOHOBBIX  KHCIOT.
KapOoHOBBIC KHCIIOTHI B MEIUIIUHE

N | —

2. Caoxuble 3¢upsbl. CTpoeHue, HoMeHKIaTypa, nzomepus. CrocoOb
MOJIyYEHHUsI CIOXKHBIX 3(GUpoB. XUMHYECKHE CBOICTBA U NPHUMEHEHHE
CIOXHBIX 3QUpoB. XKupbl Kak cia0xkHbIE 3(DUPHI TIHIEpUHA. 3aBHCUMOCTb

JIP28
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KOHCHCTEHIIMH JKMPOB OT HMX COCTaBa. XUMHYECKHME CBOMCTBA YKUPOB:
TUAPOJIN3, OMbUICHHE, TuapupoBaHue. Coln KapOOHOBBIX KHUCIOT. MbLia.
CnocoObl MoaydeHus: CcoJied. XMMHYECKUE CBOMCTBA COJIEH KapOOHOBBIX
KHUCJIOT: TUJPOJIU3, PEAKIIMU HOHHOTO OOMEHa. DPUpPbL B MEAUIIMHE

IIpakTnyeckoe 3ansaTue 5. Kuciaopoacoaepxamue coeJMHEHH.
HccenenoBanue CBOWCTB KHUCJIOT, OCYILIECTBIIEHHE LIETIOYEK IPEBPAILECHUM,
OTPAXAIOIMX TEHETHYECKYID CBA3b MEXKIAYy M3YyYEHHBIMU KJIACCAMHU
OpPraHUYECKUX BEILECTB, COCTaBjeHHE (HOPMYIT H30MEPOB U TOMOJIOTOB
KapOOHOBBIX KUCIOT. Kucnopoaconepskaiiye coeIMHEHUs] B MEIUIIMHE.

CamocrosiTesibHas padora 5

0,5

Temal.9.
YriaeBoabl

Conep:xanue y4e0HOro MmarepuaJia:

JIP29

1.¥Yraesoasl.

Knaccudukanuss  yrieBogoB. MoHocaxapuasl. buomorudeckas posb
yrieBofoB. CtpoeHune u ontudeckas uzomepusi. @opmynel duiiepa u
Xeyopca 17151 n300paKeHUs MOJIEKYJI MOHOCaxapuaoB. [ moko3a. CTtpoeHue,
¢usznueckue CBOMCTBa, TayTOMEpHUs. XHUMUYECKHE CBOWCTBA TJIFOKO3BI:
PEAKLMH TI0 aJIbJIETUIHOMN TPYIIE, PEAKIUHU TIIFOKO3bl KAK MHOTOATOMHOIO
CIUpPTa, Pa3IMYHbIE TUTBI OpoxeHus. OpykTo3a Kak HM30MEP TIFOKO3BI.
IlenTo3pl. BiusiHue yrjieBOJOB Ha OpraHM3M 4YeJIOBEKAa C MEIUIIMHCKOM
TOYKHU 3pEHUS. YTIEBOJIbl B MEIUIIMHCKUX IIperaparTax.

2. /Iucaxapuabl 1 noaucaxapuabl. CTpoeHHMe W XUMHYECKHE CBOWCTBA
caxapo3bl. JlakTo3a M MallbTO3a Kak HU30Mephl caxaposbl. CTpoeHue
MOJIeKyNibl  Kpaxmana. dusuyeckue cBoiicTBa. buonoruueckas podb.
Xumuueckue cBoiicTBa kpaxmana. Llemmonosza. Ctpoenue, pusnueckue u
XUMUYECKHE CBOMCTBA LEJUTI0NI03bI. [ToHsTHE 00 UCKYCCTBEHHBIX BOJIOKHAX.
Haxosxnenue B npupoje u OUoiorudyeckas pojb LEJUTI0I03bl. YTIEBOIbl B
MEJIULIMHE.

JIP28

IIpakTH4yeckoe 3ansitue 6. YriieBoasbl.
YnpakHeHHs] B HAIIMCAHWM YPABHEHHM, XAPAKTEPU3YIOIIMX XHMHUYECKHE

16




CBOMCTBA YIJIE€BOJO0B.

CamocTosiTenpHas paboTa 6

0,5

Tema 1.10.
AMMWHBI,
AMHMHOKHCJIOThI,
0eJIKH

Conep:xanue y4e0HOro MmarepuaJia:

1. AmMunbl. Knaccudukamus u nuzomepus aMuHOB. ['oMonioruyeckue psiipl
npenenbHbIX anupaTUYecKuX M apoOMaTHUYECKHMX aMUHOB, H30MEpHUs H
HOMEHKJIaTypa. XWMHYECKHME CBOMCTBA aMHHOB. [Ipumenenne wu
MOJIy4YeHUE aMUHOB. AMUHOKHUCIOTEI B MEAUIIMHE.

JIP29

2. AMUHOKHUCI0THI. beaku.

Knaccudukanus m cTpoeHue, HOMEHKIATYypa, ONTHYECKas H30MEPHsS O-
aMHUHOKHCJIOT. JIBOMCTBEHHOCTD KHCJIOTHO-OCHOBHBIX CBONCTB
AMUHOKHUCJIOT WM €€ MpUYMHBL. bumnossipHeie WoHBL. llenTuaHas CBs3b.
CunrteTtnyeckue BOJOKHA. [lepBuyHasg, BTOpHUYHAs, TpETUYHAsA U
YEeTBEPTUYHASl CTPYKTYphl O€NKOB. XHMHUYECKHME CBOWCTBA OEJIKOB:
ropeHue, JAeHaTypauusi, THIpOJU3, KadeCTBEHHbIE (LIBETHHIE) pEAKIUU.
buonornueckne dyHknum 6enkoB W mx 3HadeHue. OOpa3zoBaHue cojei
anuiuHa. bpomupoBanue anunuHa. OOpa3oBaHuMe CcOJ€ll TIUIUHA.
[lomyuenne wmenHoit comu rimnuHa. Jlenatypauust Oenka. L[BeTHbIe
peakimu OeIKOB.

CamocrosiTesibHasi pabora 7

0,5

Temal.ll.
A3o0Tcoaepxamue
reTepouMKINYECK
He CoeMHEeHMNsl.
HyxJseuHnoBbie
KHCJIOThI.

Conep:xanue y4e0HOro MmarepuaJia:

1. Hyk/enHoBbI€ KHCJIOTHI.

HyxnenHoBble KHUCIOTBI Kak HpUpPOAHbIE nNojauMmepbl. Hykmeotuabl, ux
ctpoenne, AT® u AP, ux B3auMOIpeEBpaIICHUS U POJIb 3TOTO IIpoLecca B
npupone. Ctpoenue JIHK. Paboter @.Kpuka u [I. Yorcona. Pemnukanus
JHK. OcoGennoctu ctpoenus PHK. Tumst PHK u ux Ouonoruueckue
¢dbyskmn. bruocunTes 6enka B )KUBOM KIIETKE.

JIP29

CamocrosiTesibHas padora 8

0,5
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Temal.12.
buojgornyecku
aKTHBHbIE
coeIMHEeHUs

Conep:xanue y4e0HOro MmarepuaJia:

1. depMeHTHI.

Knaccugukanus, OCOOEHHOCTM CTPOEHHUS UM CBOWCTB  (DEPMEHTOB:
CEJIEKTUBHOCTh U 3((PEKTUBHOCTb. 3HAUEHUE UX B OMOJIOTUN U IPUMEHEHUE
B IPOMBIIUIEHHOCTU. BuTamuubl, uUXx Kiaccupukauus U 00O03HAUYECHHUE.
Hopma mnorpebieHuss BUTaMHUHOB. ABHUTAaMUHO3bI, THUIEPBUTAMHHO3BI U
TMIIOBUTAMUHO3bI, uX mpodunaktuka. [opmonsl. Knaccubukanms:
CTepOHIbl, MPOU3BOAHBIE AMUHOKHUCIIOT, MOJHUIENTUAHBIE U OEIKOBBIE
ropMoHbl. OTAeNbHbIE TPEACTABUTENN: 3CTPAJAUON, TECTOCTEPOH, HHCYJIUH,
anapeHanuH. JlekapcTBa. TPYIIbBI JIEKApCTB: CyiabpaMuabl (CTPENTOLH),
AaHTUOMOTUKY (TICHUIIWIJINH), AHTUIUPETUKUA (aCIUpPHH), AaHAJIbIeTUKH
(aHanmpruH). MexaHusM eHCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX IIPENApPATOB,
CTPOEHHE MOJIEKYJ, IPOrHO3MPOBAaHUE CBONCTB HAa OCHOBE aHaJu3a
XUMHUYECKOTO CTPOEHHSI.

JIP 30

IIpakTHuyeckoe 3ansaTHe 7. A30TCcoAep:xamue coefuHeHusi. DepMeHTHI.
VYhpaxkHeHHsT B HOMEHKIAType M HM30MEpUH. ['OMONOrMyeckue psisl
npenenbHbIX anupaThyeckux W apoMaTthyeckux amMuHOB. CBolicTBa
aMHHOB HCIIOJIb3yeMble B MenuuuHe. JIugdepeHuupoBaHHbIiii 3a4yeT IO
pasneay 1.

CamocrosiTtesibHasi padora 9

Paznen 2. Heoprannmueckasi Xumusi.

74

5,5

Tema 2.1.
XuMHUsI-HAyKa 0
BelecTBax

Conep:xkanue y4eOHOT0 MaTepHaJa:

Crpoenne BemecTtBa. BanenTHocTh. Xumuueckue QopMyibl. 3aKoH
MOCTOSTHCTBA cocTaBa BemiecTB. (CrHocoObl OTOOpaKeHUS] MOJIEKYI:
MOJIEKYJISIpHBIE U CTPYKTypHbIE (opMynbl. Macca aTOMOB M MOJIEKYI.
OTHOCUTENbHAS aTOMHAs M MOJIEKyJIsipHas macca. KonuuecTBo BemiecTa u
eauHullbl ero u3Mepenus. Yucno ABoraapo. MomsipHass Macca. 3akoH
ABorazipo u ero cieactBusi. MoJsipHbIE 00beM BEIIEeCTB B Ta3000pa3HOM

JIP1
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COCTOSIHMM. PacueTsl M0 XUMMYECKUM q)OpMy.HaM. Cmecu BCIICCTB.

Tema 2.2. Conep:xanue y4e0HOro MmarepuaJia:
Hepuoanueckuit | 1. Crpoenme aroma. J[[okazaTenbCTBa CJIOKHOCTH CTPOCHHUSA aroma. JIP 14
3aKOH M [Inanerapnas moaens atoma J. Pesepdopaa. Ctpoenue aroma o H. bopy.
NepuoOAuYIeCKast CoBpemeHHbIE NpeACTaBIeHUs 0 CTpoeHUH atoma. CocTaB aTOMHOIO SIpa:
cucremMa IIPOTOHBI U HEUTPOHBI. M130TONBI M HYKIUABL.
XUMHYECKHUX 2. CrpoeHmne 3JIeKTPOHHOW 000/104KH aTOMOB. KBaHTOBBIE uYHcha: JIP 14
yiementoB JILU. |rmaBHOe, opOuTanpHOE, MarHMTHOE M CHOHHOBOE. PacmpenencHue
Menzaeneesa B AJIEKTPOHOB TI0 SHEPTETHUYECKUM YPOBHSM, TMOIYPOBHSIM M OpOUTAISIM B
cBeTe YYeHUs 0 COOTBETCTBUM C NPUHUMIIOM HAaMMEHbUIEN dHEepruu, npuHiunam Ilaynu u
CTPOEHHM aTOMAa | mpaBwioM ['yHAa. DJIEKTpOHHbIE KOH(MUIypallMd aTOMOB XHUMHYECKUX
AJIEMEHTOB.
3. Ilepuoanyeckmii 3aKOH M CTpPOeHHMe aToMa. 3aKOHOMEPHOCTH [ JIP1
Mosznmu.  CoBpeMenHass  (popmynupoBka  Ilepuoanueckoro  3akoHa. JIP14
Ilepuonnueckass cucrema u cTpoeHue aroma. DOHUZNYECKUN CMBICI
IIOPSAKOBOTO  HOMEpa  JJIEMEHTa, HOMEPOB TIPyNmbl W NEPUOAA.
Ileprnoguyeckoe U3MEHEHUE CBOWCTB 3JIEMEHTOB: PaJMyca aToMa, SHEPTUH
MOHH3ALINH, ANEKTPOOTPULIATEIIBHOCTH. [Tpuunnbl M3MEHEHHUS
METANIMYECKUX M HEMETAJUIMYECKUX CBOWCTB JJIEMEHTOB B Trpynmnax H
neprogax. XUMHYECKHUE JJIEMEHTBI B MEJTUIIUHE
IIpakTnueckoe 3ansaTue 1. Crpoenne aroma. JIP1,
XapaKTepUCTUKA DJIEMEHTA M €ro COCAUHEHUM IO €r0 IOJIOKECHUIO B JIP14
NEPUOANYECKON CUCTEME.
CamocrosiTesibHasi padora 1
Tema 2.3. Conepxkanue y4eOHOT0 MaTepuaJa:
Ctpoenne 1. Buabl xumunyeckoil cBs3M. KoBalieHTHas XuUMHU4YeCKas CBS3b. JIP14
BeleCTBA Mexanusmbl 00pazoBaHusi cBsizn. (OCHOBHBIE TapamMeTpbl W CBOWMCTBA

KOBaJICHTHOM  CBSI3U.  DJEKTPOOTPULATENIBHOCTh U KiaccuuKauus
KOBAJIEHTHBIX CBsSI3€M M0 3TOMY NPHU3HAKY: NOJSIPHAS M HENOJspHAas
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KOBaJIeHTHbIE CBs3U. Kiaccudukanus KOBaJEHTHBIX CBsI3€d MO CIOCOOY
NEPEKPbIBAaHUS  AIEKTPOHHBIX  opoOuTaneil. Tumbl KpUCTAIIMYECKUX
pPELIETOK y BEIIECTB C KOBAJIEHTHOM CBSI3bIO: aTOMHAas M MOJIEKYJIIpHAS.
Nonnas cBA3b. IOHHBIE KPUCTAIUIMYECKUE PELIETKA U CBOWCTBA BEILECTB C
TakKMMU  KpUCTaulaMu.  Mertaimmdeckas  ¢Bsi3b.  MeTtaimmdeckue
KPUCTAJUINYECKHUE PEIIETKH M CBOMCTBA BELIECTB C TAKMMHM KPHUCTAJJIAMHU.
Bomoponnast cBsizb. Mexanusm oOpa3oBaHHUS BOJOPOJTHON CBS3U, €€
KJacCUpUKaLMsA: MEKMOJIECKYJISIpHAas U BHYTPUMOJIEKYJISIpHAs BOJOPOJIHbIE
cBs3u. Pu3NUecKue CBOMCTBA BEIIECTB C BOJOPOJHOM CBA3BIO. EnunHas
IIPUPOJIA XUMUYECKHUX CBSI3EMU.

2. Kommiekcoo0pa3zoBaHue. KoopaunannonHnoe YUCJIIO
KOMIUIEKCcOoOOpa3oBaTesids. BHyTpeHHsI1 UM BHewHss cdepa KOMIUIEKCOB.
HomeHknatypa KOMIUIEKCHBIX COEAMHEHUH, UX 3HAUCHHUE.
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Tema 2.4.
[Hosumepsbl

Conep:xanue y4e0HOro MmarepuaJia:

Heopranuveckue nmosmmepsl. [loamumepsl — NpocThie BEIIECTBA C aTOMHOMN
KPUCTAJUIMYECKON PEIIETKON: aJUIOTPOIHbIE BUJAOM3MEHEHUSl Yriepoja
(anma3z, rpadut, kapOuH, ¢yIepeH — B3aUMOCBSI3b THOpUIU3AIUN
opbOuTaneil y aroMOB YyriepoAa C MPOCTPAHCTBEHHBIM CTPOCHUEM
AJUTOTPONHBIX MOJU(pUKAIUI); CeleH M TeJUIyp LENOYEHYHOIo CTPOCHHUS.
[Tomumepsl — CI0KHBIE BEIIECTBA C aTOMHOW KPUCTAIUIMYECKOW PEIIETKOM:
KBapll, KpeMHE3eM (IUOKCHUJIHbIE COEAUHEHUS] KPEMHUSA), KOPYHHA (OKCH]
ATIOMUHUSI) M QIFOMOCUJIMKAThl (TIOJIEBBIE IIIATHI, CIIOAA, KAOJMH).
Munepaiibl 1 ropHble opoibl. Cepa miactuueckas. MuHepaibHOE BOJOKHO
— acbOect. 3HaYeHWE HEOPTaHWYECKUX TMPUPOIHBIX TOJUMEPOB B
(bopMHUpPOBaHUN OAHOU W3 TEOJIOTHIYECKUX 000JI0UEK 3eMITH — JTUTOC(HEPHI.
Oprannueckue  nonumepbl.  CrocoObl  HMX  TOJYYEHHs:  pEaKIHUH
NOJIMMEPU3ALMY U PEAKIMH MOIUKOHAeHcAaMu. CTPYKTYphl MOJIUMEPOB:
JUHENHBbIE, pa3BETBIEHHbIE W MPOCTpaHCTBEHHbIE. CTPYKTypUpOBaHUE
MOJIMMEPOB: BYJIKAaHU3AIUSI KaydyyKoB, AyOJleHHe OEJIKOB, OTBEpXKIACHHE
MOJIMKOHJICHCALIMOHHBIX ~ MOJUMEPOB. JlacCU(PUKaLMg TMOJUMEPOB IO
Pa3IMYHBIM MPU3HAKAM.

JIP14

Tema 2.5.
XyuMH4YecKue
peakuuu

Conep:xkanue y4eOHOT0 MaTepHaJa:

1. Knaccupukauus xumudeckux peakumii. Knaccupukanus XuMHUECKUX
peakuui B OPraHMYECKOM M HEOPraHMYEeCKOM XuMuHU. BeposATHOCTH
IIPOTEKAHUS XUMUYECKUX PEAKIIAN.

2. Tepmoxumuueckue ypaBHeHHsi. TerioBod 3(PQGEeKT XUMHUUYECKUX
peakuuii. 3akoH ['ecca u ero ciencTBusi. JHTPOIHS.
3. CxopocTh U 00paTUMOCTh XMMHUYECKHUX PeaKIuii. DaKTOpHI,

BIIMSIIOIIME HAa CKOPOCTh XMMHUUYECKUX pEaKIuid. XMMUYECKOE PaBHOBECHE.
[Tpunuun Jle [laTesnbe.

JIP14

IIpakTnyeckoe 3ansaTue 2. Knaccugukanusa U CKOPOCTh XUMHYECKUX
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peakuuii. Pemienue 3a7ady MO0 TEPMOXMMHUYECKHM YPAaBHEHUSIM MU
XUMUYECKON KUHETHKE.

CamocrositesibHasi padora 3 0,5
Tema 2.6. Conep:xxanue y4eOHOr0 MaTepuasia:
OxucianreabHo- | 1. OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIe peakuuu. CTeneHb OKUCIICHHUS.
BOCCTAHOBUTEJIBbH | BocctaHoButenn u  okuciautenu. OKHUCIEHHWE U BOCCTAHOBJICHHE.
ble peaKkum. Knaccudukanus OKUCIUTETHHO-BOCCTAHOBUTEIBHBIX peakiuil. MeTombl
DJIeKTPo- COCTABJICHUS] YPABHEHUN OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN.
XUMHYECKHe 2. XumMH4YecKHe HMCTOYHMKH TOKA. OJIEKTPOJHbIC TMOTCHIUANbL. Psn JIP27
NMPoLecchI CTAHJAPTHBIX 3JIEKTPOJAHBIX IMOTEHIMANOB. ['aJbBaHUYECKHE DJIEMEHTHI U
OPUHIMIBI UX PAOOTHI.
3. DJIeKTpoJiu3 PACTBOPOB M PaCILUIaBOB 3JIEKTPOJHMTOB. [Iporeccsl, JIP 30
OPOUCXOJAIINE Ha KaTOAE W aHOJE. YPAaBHEHUA DIIEKTPOXUMHUYECKHX
nporieccoB. [IpakTuueckoe MpUMEHEHHUE AIEKTPOJIN3A.
IIpakTHyeckoe 3aHsaTHe 3. YpaBHEHHUSl  JJIEKTPOXHUMHYECKHUX
npoueccoB. PaccranoBka KO3(PHUIIMEHTOB METOIOM  BJIEKTPOHHOTO
Oasanca B ypaBHeHUsX. COCTaBICHUE CXEM DJICKTPOJIM3a PACTBOPOB COJIEH.
CamocrositesbHas padora 4 0,5
Tema 2.7. Conep:xanue y4e0HOro MmarepuaJia:
PacTBOpbI 1. ITousiTue 0 pacTBOpax.

CriocoOsbl BBIPAXKCHUS KOHLOCHTpAIUU: PaCTBOpI/IMOCTB BCIIICCTB. J_—[OJI}I
PAaCTBOPCHHOI'O BEIICCTBA, MOJIApHAA KOHICHTPA M.

2. Teopusi 3JjekTpojutudeckoit auccounuanuu. 'maposam3. OCHOBHBIE
MOJIOKEHUSI  TEOPUM  DIIEKTPOJIUTHYECKOW  auccounanuu. CreneHu
aucconani. CHIIBHBIE W CpPEOHHUE AJIEKTPOJUTHL. Jlhccoumanus BOJBI.
Bogoponueiii mokazarens. Peakmuum oOmeHa B BOAHBIX pacTBOpax
anekTposuToB. ['maponus kak oOMeHHbI mpouecc. HeoOpatumbiii
TUAPOJIA3 OPraHUYECKUX U HEOPTaHWYECKUX COCAUHEHUN U €ro 3HauycHUe.
OOpatumblii ruapoau3 coneil. ['mapoanu3 opraHM4ecKUX BELIECTB U €ro
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3HA4YCHUC.

CamocrosiTesibHasi padora S 0,5
Conep:xanue y4e0HOro MmarepuaJia:
Tema 2.8. 1. Knaccupukauus BemectB. Oxcunel. Ux xnaccudukarms. CBoiicTBa
OcHoBHBIE KHUCIIOTHBIX, OCHOBHBIX U aMmdoTepHbiXx okcuaoB. Kucnorsl. OOGmime
KJIaCChl cBoiicTBa KuCIOT. OCOOEHHOCTH CBOWCTB KOHIICHTPUPOBAHHON CEPHOU M
HEOPraHW4YecKuXx | a3oTHOM kucnor. OcHoBanusa. Ux knaccuukamnms. XuMUYECKHE CBOICTBA
U OPTraHUYeCKUX | [eJ0Yei U HepacTBOPUMBIX OCHOBaHMN. AMQoTepHble coeannenus. Conu.
BeLECTB Krnaccudukanus u XuMu4ecKkue CBOWCTBA COJIEH.
2. I'eHeTn4yeckasi CcBSI3b MEXKIY KJIACCAMM OPraHMYeCKHX U
HEOpPraHu4Yeckux coeauHeHuu. ['eHermueckue psagpl.  CymHOCTH
FEHETUYECKUX  CBA3EH MEXKIY  KJIAacCaMH HEOPTaHMYECKUX  BEILECTB.
I'enernueckue psapl  MeTtaiuioB  ['€HETUYECKUH  psiJi  HEMETAJUIOB.
['eneTnueckuil psig OpraHUYECKUX COETMHEHUH, B COCTAB MOJIEKYJI KOTOPBIX
BXOJIMT OJMH aTOM YTJIEpOJia.
IIpakTuyeckoe 3ansitue 4. I'eHeTHMUYecKkHe CBSI3M MEXAY KJaccaMH
OPraHUYeCKHX U HEOPTAaHNYEeCKHUX BelleCTB.
CymHOCTh  T€HETHYECKMX CBA3E€H MEXIy KJIacCaMH OPraHMYECKUX U
HEOPraHWYECKHUX BELIECTB.
CamocrosiTtesibHasi padora 6 |
Tema 2.9. Conep:xanue y4e0HOro MmarepuaJia:

XUMHA METAJJIOB

1.Merasuibl. [lonoxkeHne MeTalIOB B MNEPUOAUYECKON CHUCTEME W
OCOOCHHOCTH CTpPOCHHUSI MX aToMOB. Du3nyueckue U XMMHUYECKUE CBOMCTBA
MeTamuioB. OKCHIIBI U THIPOKCUBI MeTauioB. O01mue crnocoObl MOTydeHUs
metauioB. Kopposus metamioB. CriocoObl 3amuThl OT KOPPO3uH. MeTasibl
B MEIUIIMHE.

JIP 14

2. s-3JieMeHThbl. p-3JieMeHTbl. OneMeHThl |A-rpymmel. [llemounsie
metamel.  OOmiasi XapakTepuCTHKa Ha OCHOBAaHMHM  TIOJIOKEHUS B
nepuoanyeckoil cucrteme. Ilodydyenue, Qu3uueckue UM = XUMHYECKHE
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cBoricTBa. [[pupoiHbIE COEAMHEHNS HATPUS U KAJIHSI, KX 3HAYEHUE.
Onementsl ITA rpynmel. OOmias XapakTepUCTHKA IIETOYHO3EMENIbHBIX
METAJIJIOB U MAarHusi HA OCHOBAHUH IOJIOKEHHS B IEPUOJUYECKON CUCTEME.
Kanpumii. Ero mnonyudenue, Qusnyeckue ¢ XUMHYECKHME CBOMCTBA,
Ouonoruyeckasi posib. BaxkHeiiue coenuHenus kanblis. VX 3HaueHue u
OpUMEHEHUE. ATIOMUHUNA. XapaKTEpUCTHKA aJIOMUHUS Ha OCHOBAHUU
MOJIOKEHUSI B TepHogudeckol cucteme. llomydenue, Qusnueckne u
XUMHUYECKUE CBOMCTBA ATIOMUHUS. BaxkHEHIINE COEqUHEHUS AITFOMUHUS, NX
CBOWCTBA, 3HAaYy€HHWE W IpuUMeHeHue. Kanpuuii, MarHuii, aJOMUHUN B
MEUIMHE.

3. d-3;ementbl. Menb, HUHK. OcoOE€HHOCTH CTpOE€HHUA aToMoB d-
sanementoB (1B-VIIIB rpymnm). Menp, HIMHK Kak MPOCThIE BEIECTBA, MX
¢u3nueckue M XUMUYECKHE CBOMcTBAa. HaxokaeHue STUX METalioB B
npupoae. Mx mnonydyenne u 3HaueHue. CoenuHeHus d-3I€MEHTOB C
pPa3JIMYHBIMK CTENECHSIMU OKHCIIECHHUs. XapaKTeEp OKCUAOB M THAPOKCHUIOB
ATUX DJIEMEHTOB B 3aBUCHUMOCTH OT CTENEHU OKUCIICHUSI METAUIOB. Menp u
MHK B MEJIULIVHE.

JIP 14
JIP 27

4. d-31emeHTBI. XpoMm, xkeJie30, mapranen. CBoiicTBa IpOCTHIX BEIIECTB U
UX COEMHEHNN. XpOM, MapraHell, Kene30 B MEIUIIMHE

IIpakTnyeckoe 3anaTHe S: Merajubl. Pemenue 3agau mo Teme:
"Metambl".  OcCylIECTBICHHE LEMOYEK MPEBPAILCHUM, OTpaKarolUUuX
T€HETUYECKHUE PSI/Ibl METAJIOB.

JIP29

CamocrosiTesibHasi padora 7

0,5

Tema 2.10.
Xumus

Conep:xaHue y4e0HOT0 MaTepuaJa:

1. Hemeranasl. Bomopoa. IlosoxeHne HEMETANIOB B IMEPUOJUYECKON
CUCTEME, OCOOEHHOCTU CTPOEHHUS] MX aTOMOB. DJIEKTPOOTPHULATEIBHOCTb.
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HEMETAJIJIOB

biaroposiabie Ta3bl. DNEKTPOHHOE CTPOSHHUE aTOMOB OJIArOPOJIHBIX T'a30B U
OCOOCHHOCTH HMX XHUMHUYECKHMX M (usnueckux cBoicTB. Hemeramnbr —
IPOCTBIC BEIIECTBA. ATOMHOE W MOJICKYJISIPHOE MX CTpOEHHUE. AJUIOTPONUs
Hemeramnsl B MeqUIIMHE.

IIpakTHyeckoe 3ausiTHe 6. XMMHUYEeCKHEe CBOICTBA HEMETAJJIOB.
Bonopoa. Bona. Ocyiectienue nenovyek npeBpaiieHuil, OTpaxaronmx
T€HETUYECKUE PSibl HEMETAJUIOB.

2. Tanorenbl. OOmas xapaKTepUCTHKA TaJOT€HOB HAa OCHOBAHUU UX
MOJIOKEHHSI B MEPUOAUYECKOM CHCTEME. [ allOr€HBI-IIPOCThIE BELIECTBA!
CTPOEHHUE MOJIEKYJ, XUMHUUYECKHE CBOWCTBA, IIOJY4YEHHUE, MPUMEHECHUE.
Baxwueimue  coeauHeHUsT  rajjoreHoB. VX  cBoOMCTBa, 3HA4Y€HHE,
IpUMEHEHHE, OMOJIOTHYECKasl pOJIb. XJIOp, OpOM, O/ B MEIUIIMHE.

JIP27
JIP29
JIP 30

IIpakTHyeckoe 3ausiTie 7. XuMHUYeCKHE CBOMCTBA raJIOr¢HOB.
[Tonyuenne npumeHeHne OCyIIECTBICHHE LEMOYEK MPEBPAILCHUM,
OTPAKAKOLIUX TEHETUYECKUE PAAbl TAJION€HOB XUMHUYECKHE CBOMCTBA
rajJjlOr€HOB UCMOJIb3yEMbIE B MEJIULIMHE.

CamocrosiTesibHas padora §8

0,5

3. Xaabkorenbl. OOmias xapakTepuCTUKa Ha OCHOBAaHUU MX TMOJIOXKEHUS B
MEPUOINYECKON chcTeME. XaJIbKOT€Hbl — IPOCTHIE BEIECTBA. AJIIOTPOMHUS.
[lonyyenue wu mnpumeHeHue Kuciaopoaa H cepbl. COEIMHEHMS CEpBI.
XanbKOreHbl B MEUIIMHE.

JIP29
JIP 30

IIpakTuyeckoe 3ansaTre 8. XuMU4YeCcKHe CBOCTBA XaJIbKOT€HOB.
OcylIeCcTBIEHHE LEMOYEK MPEBPAILLICHUM, OTPAXKAIOIIUX TIE€HETHYECKUE
PSAIIBI XAJIIBKOT€HOB.

4. daemenTsl VA-rpynnbl. A30T U €ero coeiuHeHus. CTpOeHUE MOJIEKYJIbI
a30Ta, ero GU3NYeCKue M XMMHUYECKHe CBoWcTBa. AMMHak. OKCHIIBI a30Ta,
COOTBETCTBYIOIIME MM  KHCIOTBI, COJIM O3THUX KHCIOT, CBOWCTBa
KHUCIIOPOJIHBIX COEIUWHEHUI a30Ta, MX 3HAYeHHE W NpUMEHEHue. A30T B
npupojie, ero Owuomormueckas posb. Dochop W €ro COCAMHCHHUS.

JIP27
JIP29
JIP 30
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buonoruueckas posb pocdopa. CoeqriHeHHs a30Ta B MEAUIMHE.

IIpakTnueckoe 3anHsitue 9. XuMHYeCKHE CBOWCTBA 3J1eMeHTOB VA- |2
rpynmnbel.  OCyHIECTBIEHHE  LENOYEK IMPEBPALICHUN, OTPAXKAIOIINX
TCHETUYECKHUE PsIIbI DJIEMEHTOB V A-IpymIbl.
5. Daementsl IVA-rpynnbl. O0mias xapakTepucTHKa Ha OCHOBAaHMH HX | 2 JIP27
MOJIOKEHUSI B NEPUOJUYECKON cHCTEME. YTIEpOoJ U €ro auloTPOMHS. JIP29
CBoiicTBa a/UIOTPONMHBIX MOAU(PUKALMK yriaepoga, HUX 3HAYEHUE U
npumeHeHue. OKcuabl W THAPOKCHABI yriepoaa M KpemHus. Ux
xumuyeckue cBoucTBa. CoaM yroapHOM M KpeMHHEBOM Kucior. Mx
3HauYeHHEe U npuMmeHeHne. CUIMKaTHasi IPOMBIIIIIEHHOCTb.
IIpakTuyeckoe 3anaTue 10. Xumuyeckue cpoiicrBa jiemeHtoB IVA-| 2
rpynnbl. CBOMCTBA aJJIOTPONHBIX MOAU(PHUKAIUI yIiepoa, UX 3HAUCHUE
u npuMeHeHne. OKCHIbl W THUAPOKCUABI yriiepoaa M KpemHus. Mx
XuMu4eckue cBorcTsa. Coau yroJbHOM U KPEMHHUEBOW KUCIIOT.
CamocrosiTesibHast padora 9 0,5
Tema 2.11. Conep:xxanue y4eOHOr0 MaTepuaJia: 2
XHUMHA B KH3HUA XUMHUA 1 MeIUIIHHA. JIP27
o01IecTBa XUMHS ¥ IPOU3BOJCTBO. XUMHUS U SKOJOTHS. XUMUS U MEAULINHA. JIP29
JIP 30
DK3aMeH 6
Bcero 128 10

26




2.3.

TemaTuyeckoe mMIaHUPOBaHUE YUeOHOM JUCHUNIIMHBI
1cemectp
Paspnen 1. Oprannyeckasi XumMus

Tembl TeOpeTHYECKUX 3aHATHI

Ne n/m HaumenoBanue pa3aesioB U TeM Ko -Bo
4acoB
Pa3znen 1.0prannyeckasi XuMust 34
1. [IpenmeTr opraHuYeCKON XUMUHU. 2
2. AJIKaHBI. 2
3. AJIKEHBI. 2
4. AJKaJMEHBI. 2
3. AJIKUHBI. 2
6. ApOMaTHYECKHE YTIIEBOJIOPOIbI. 2
7. Odupsl. [IpenenbHbie 0JHOATOMHBIE 1 MHOTOATOMHBIE 2
CIUPTBHI.
8. DeHoJL 2
0. AJbIETUIbI M KETOHBI. 2
10. Kap6oHOBBIE KHCTIOTHI M UX MPOU3BOIHEIE. 2
11. CnoxHbie 23hUpHI. 2
12. YrieBoanl. 2
13. Jvcaxapuapl U moarcaxapubl. 2
14. AMUHBL. 2
15. AMMUHOKHUCIIOTHI. benku. 2
16. HykenHoBbIE KHCIIOTHI. 2
17. DEpMEHTHI. 2
HTroro 34
TeMbl NPaKTUYECKUX 3AHATHI M0 OPraHUYECKOU XUMHUM
Ne i/ HauMeHoBaHMe pa3iesioB U TEM Ko -Bo
4acoB
1. CrtpoeHue aToma yriepoa. 2
2. AJIKEHBI U aJIKaJIUCHBI. 2
3. AJIKUHBI. AUIETUIICHOBBIE YTJIEBOJIOPOIBI. 2
4. ApomaTuyeckue yrieBo1opoasl. [ MIpOKCUIbHbIE 2
COEJIMHEHHSI.
5. Kucnopoaconep:xanme coeMHEHHUS. 2
6. VYrineBoanl. 2
7. A3sotcoaepxamue coeTuHeHus. DepMEeHTHI. 2
JuddepeHnrpoBaHHbIi 3a4eT 1o pasaeny 1.
Hroro: 14
Bcero no qjucuuniinze: 48 4
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Paspnen 2. Heoprannyeckasi Xumus

Tembl TeopeTHYECKUX 3aHATHI

Ne i/ HaumMeHoBaHMe pa3iesioB U TEM Ko -Bo
4acoB

1. CtpoeHue BenecTna. 2

2. Ctpoenue aroma. 2

3. CrtpoeHue 3JeKTPOHHOU 000JI0YKH aTOMOB. 2

4. [Tepynoanyeckuii 3aKOH U CTPOEHUE aTOMA. 2

S. Buapl xuMuueckon CBs3U. 2

6. KommekcoobpasoBanue. 2

7. Heoprannueckue nonmmMepsl. 2

8. Knaccudukanms XuMu4ecKnx peakiuu. 2

9. TepMOXUMUYECKHE YPABHEHHUS. 2

10. CKopocTh U 00PAaTUMOCTh XUMHUYECKUX PEAKITHIl. 2

11. OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKITUU. 2

12. XUMHUYECKUE UCTOYHHUKH TOKA. 2

13. DJIEKTPOJIN3 PACTBOPOB U PACIIIIABOB AJIEKTPOJIUTOB. 2

14. ITonsiTue o pacTBopax. 2

15. Teopust SIEKTPOIUTUYECKON aUccolanuu. [ 'napoums. 2

16. Knaccudukanus Bemiects. 2

17. I'eneTnyeckas CBsI3b MEXKAY KJIaCCaMU OPTaHUYECKUX U 2
HEOPraHNUYE€CKUX COCTUHEHUM.

18. Merabl. 2

19. S-3JIEMEHTBI. P-2JICMEHTHI. 2

20. d-simemenTHl. Menb, IMHK. 2

21. d-anmeMeHThI. XpoM, KeJe30, MapraHell. 2

22. Hewmeramsl. Bogopos. 2

23. I"anoreHsl. 2

24, XanbKOTE€HBI. 2

25. DyeMeHTbl VA-Tpynibl. 2

26. DnemenTsl [VA-rpynnsl. 2

27. XUMHUA U MEIUIAHA. 2
Uroro 54 4,
TeMbl NPAKTHYECKUX 3AHATHI 10 HEOPTAHUYECKOU XUMUH

Ne i/ HauMeHoBaHMe pa3/iesioB U TEM Ko -Bo
4acoB

Paszpgen 2. O01asi 1 HeOpraHuvecKkass XuMust 20

1. CrtpoeHue atoma. 2

2. Knaccudukanus u CKOpocTb XUMHUUYECKUX PEAKITHIA. 2

3. YpaBHEHUS 3JIEKTPOXUMUAYECKUX MPOLECCOB. 2
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4. ['eneTnueckue CBI3M MEXKY KJIacCaMu OPTaHUYECKUX U 2
HEOPTaHMYECKUX BEIIECTB.
3. MeTauibl. 2
6. XUMHYECKHE CBOMCTBA HEMETAJJIOB. 2
7. XUMHYECKUE CBOMCTBA IAJIOTEHOB. 2
8. XUMHYECKUE CBOMCTBA XAJIIbKOTE€HOB. 2
9. XHUMHUYECKUE CBOICTBA 3JIEMEHTOB V A-IrpyIIibl. 2
10. XUMHUYECKHE CBOMCTBA 3JIEMEHTOB [V A-rpynisl. 2
Hroro: 20 4.
Bcero nmo HeopraHu4ecKou XUMHHU 74 u.
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3. YcaoBus peajuzanyy NporpaMmbl

3.1. MarepuajabHO-TeXHHYECKOe o0ecrmeYeHHMe MPOrpaMMbl  y4eOHOM
AUCHHUILIMHBI XUMHS

Peanuzanus nporpamMmbl y4eOHOM AUCHMILIUHBI XUMUS TpeOyeT HaIU4us:
yueOHOro kabuHeTa XUMUU .000pyTI0BAaHHOTO:
nepuoandecKkon cucremou asemenToB /1. M. Menneneesa;
AIEKTPOXUMUYECKUM PSIOM HATPSKEHUH METAJUIOB;
Tabnuien «PacTBopuMOCTh coieil, OCHOBaHUM, KHCJIOT B BOJIEY;
BECaMU TEXHUYECKUMU;
pa3HOBECAMHU;
BJICKTPUYECKOM TUIUTKOM;
OaHel BOMSHOI;
OTHETYIIUTEJIEM;
CEeTKaMHU METAJUTMYECKUMHU acOeCTUPOBAHHBIMU;
IITATUBOM METALTMYECKUI ¢ HAOOPOM KOJIEII U JIaroK;
CIIUPTOBKOWU;
NOCYZOW ¥  BCIOMOTaTelIbHBIMH  MaTepuajamM: NPOOUPKH,  BOPOHKA
naboparopHas, Koi0a KOHUYECKas pa3HOM EMKOCTH, MaJO4YKd CTEKIISTHHbBIE,
MUIIETKHU TJIa3HbIE, CTAKaHbl XUMUYECKHUE PA3HOM €MKOCTH, CTEKJIa MPEIMETHBIE,
CTeKJa TpeIMETHble C yriayOJeHueM Jid KaleldbHOro aHalln3a, LWJIWHIPHI
MEpHbIE, Yalllka BbIMApUTENbHAsA, OyMara (GUIBTpPOBANIbHAS, JEp)KaTeNb MJis
npoOUPOK, INTATUB Uil MPOOUPOK, €pIId JJii MOMKH KOJIO U TPOOHPOK,
KapaHJallu Mo CTEeKIY.
HEOPraHUYECKUMU M OpPraHuYeCKUMU BEILIECTBAMHM  COTJIACHO  y4eOHOM
porpamme.
3.2. HudopmanuonHoe odecnieyeHre NPOrpaMmabl.
J{ns cTyneHTos:
Epoxun 0. M. Xumus: y4yeOHHK i1 CTYJEHTOB YUPEKIACHHNA CPEIHETO
npodeccruonansHoro 00pazoBanms. MockBa, Axagemus, 2020.
EropoB A.C. u ap. Pennetutop no xumuu. Poctos-na-Jlony. ®enukc, 2020.
Jlnst mpenogaBaTens:
— OO0 oOpazoBanuu B Poccutickoit denepanuu: denep. 3aK0H OT
29.12.2012 Ne 273-®3 (B pen. ®enepanbubix 3akoHOB 0T 07.05.2013 Ne 99-@3,
ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-P3, ot 23.07.2013 Ne 203-D3, ot
25.11.2013 Ne 317-@3, ot 03.02.2014 Ne 11-P3, ot 03.02.2014 Ne 15-D3, ot
05.05.2014 Ne 84-@3, o1 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-D3, ¢ u3m.,
BHeceHHbIMU DenepanbHbiM 3akoHOM OT 04.06.2014 Ne 145-®3, B pen. ot
03.07.2016, ¢ u3m. ot 19.12.2016.)
— MHHTepHeT — pecypcsl:
www. chem. msu. su (QekTpoHHass OMOIMOTEKA 10 XUMUH).
www. chemistry-chemists. com (3J€KTpOHHBIN KypHAT « XUMUKH U XUMUS» ).
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4. KOHTPOJIb M OLICHKA Pe3yJIbTATOB OCBOCHHUS Y4eOHOW JUCHUIIIMHBI

Pe3yabTathl 00yuyeHust Kpurepuu ouenku MeToabl OLEHKH
— c(opmMupoBaHHOCTH — OIICHUBATh — nud.3ader;
IIPEACTABIICHUMN: O | MOCNeACTBUS OBITOBON U — DK3aMEH;

MATEPUAIIBHOM  €IMHCTBE | MPOU3BOACTBEHHOU
MHPA, 3aKOHOMEPHOCTSAX W | ACATEIBHOCTU YEJIOBEKA C
II03HABAEMOCTH  SIBJICHMH | IO3MIUN DKOJOTHUYECKOMU
OpUPOJIbI; O MecTe U | 0e30MacHOCTH;
3HAYCHUH XUMUHU B
CHCTEME €CTECTBEHHBIX
HAyK M €€ poiau B
obecrie4yeHun yCTOMYUBOTO
pa3BUTHUSL YEJIOBEUECTBA: B

pelieHun npooiieM
DKOJIOTUYECKOM, 3HEPreTH-
YECKOU 51 MALIEBOU
0€30MacHOCTH, B Pa3BUTUHU
MEIULMHBI, CO3JaHUU

HOBBIX MaTEpPHaJIOB, HOBBIX
UCTOYHUKOB DJHEPIHH, B
oOecIieyeHn  parmoHaIIb-
HOTO  TPHUPOIOIOIH30Ba-
HUSA, B  (POPMHUPOBAHUU
MHUPOBO33peHUsT W 0OmmIek
KyJIbTYphl  4YEJIOBEKa, a
TaKKe 9KOJIOTHYECKHU
00OCHOBAaHHOI'O  OTHOIIIE-
HUS K CBOEMY 3JIOPOBBIO U
MIPUPOJHOM CPEJIE;

BJIAJICHUE CUCTEMOM | — pasinn4arhb — 3a/1aHU HA
XAMHUYECKUX 3HAHUM, | UICTUHHBIE pacTBOPEI, | COCTABJICHUE

KOoTOpas BKJIFOYACT: | KOJUIOUIHBIE PACTBOPHI M | HA3BAHUM COCIUHECHUU
OCHOBOIIOJIAraroIue rpyOOAMCIIEPCHBIE CHUCTE- | IO TPUBHATIBLHOMN WU
ITOHATHS (IIOHOHHI/ITeJIbHO MBI Ha OCHOBE | MEXKIYHApOIHOMN

K CUCTEME MOHATHUMN | XUMUYECKOTO JKCIIEPU- | CUCTEMATUYECKOU
0a3oBoro YpOBHSI) - | MEHTa HOMEHKIJIaType.
N30TOIIbI, OCHOBHOC n| — YCTaHaBJIMBATh - 3aJJaHUs Ha
BO30YKIE€HHOE COCTOSHHUE | 3aBHCHMOCTb (usmko- | cocrapneHue

aTroMma, TMOPUIM3ALNS | XHMHUYECKHUX CBONCTB | yPaBHEHUM

ATOMHBIX OP6HT3HGI7I, HEOPTaHWYECKUX BEIIECTB | XUMUUYECKUX PEAKIINM;
XUMHYECKasi CBSI3b («O0» U | — OHUMATE — pacyeTHsle

«JI-CBS3b», KDATHBIE CBA3HU), | MexaHU3M  XMUMUUYECKHX 3a7aHus;
MOJIApHAst KOHUCHTPALMS, | peaKiiuii;
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CTPYKTYypHas dopmyia,
uzomepuss  (CTpyKTypHa,
reoMeTpuyecKas (umc-
TpaHC-U30MEpHsl),  THUIIbI
XUMHUYECKUX peaxuuii
(roMo- W TeTEepOrcHHBbIE,
oOpaTtuMeble u
HEOoOpaTUMBIE), PACTBOPHI
(MCTUHHBIE,  JIUCIIEPCHBIE
CUCTEMBI),  KPHUCTAJJIOTU-
JpaTthl, CTETECHb
JMCCOLMAIIUH, AJIEKTPOIIU3,
KpPEKUHT, pudopMuHT);
TEOpUU U 3aKOHBlI,
3aKOHOMEPHOCTH, MUPOBO3-
3peHYECKHe 3HaHUA,
Jexalme B OCHOBE
INOHMMAaHUs NPUYUHHOCTHU
U CUCTEMHOCTH XUMHUYE-
CKMX SBJICHHM, COBPEMEH-

HbI€  NPEJICTaBIECHUA O
CTPOCHMM BEIIECTBA Ha
ATOMHOM, MOJIEKYJISIPHOM U
HaJIMOJIEKYJIIPHOM

YPOBHSX; MPEICTABICHUS O
MEXaHU3MaX XHUMHUYECKUX

peaKiui, TEpPMO/INHA-
MHUYECKUX M KUHETUYECKHX
3aKOHOMEPHOCTSIX UX
NpOTeKaHUs, O XHUMHYe-
CKOM paBHOBecCHUH,
JHMCTIEPCHBIX cucremax,
dakTonornueckue  CBeje-

HHUSI O CBOMCTBaX, COCTaBe,
MOJIyYeHUH U 0e30macHOM
HUCIOJb30BAHUN  BaXKHEH-
IMX HEOPraHUYEeCKUX U
OpraHUYeCKUX BEIIECTB B

OBITY ®  TPAKTUYCCKOH
NESITEIILHOCTH  YEJIOBEKA,
001X Hay4HBIX

OPUHIMIAX XUMHUYECKOTO
pOU3BOICTBA (HA MpUMeEpe
IPOU3BOJICTBA CEepHOM

— UMETb
peCTaBICHUS 0
Hay4YHBIX OpUHLIKIIAX
IPOU3BOJICTBA;
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KHUCJIOTHI, aMMHaKa,
METaHoJIa, nepepadboTKu

HeTH);

—  ¢(hOopMUPOBAHHOCTH - IMOHUMATh u| — 3a7aHus Ha
YMEHUMN BBISIBJISITH | OOBSACHATh CBSI3b MEXKIY | COCTaBIICHHUE
XapaKTEpHbIE TPU3HAKKA U | KJIACCAMHU PA3IMYHBIX | «UETOYEK
B3aMMOCBSI3b  M3YYCHHBIX | BEIIECTB; MPEBPALECHUIY;
MOHSTHH, IIPUMEHSATH | — OOBACHATH - 3aIaHusI Ha
COOTBCTCTBYIOIIIUC B3aUMOCBSI3b CYIIHOCTH | COCTaBJICHHEC
NOHATHS TIPU  OMHUCAHWH | MAaTEPUATIBLHOTO €AUHCTBA; | YPABHEHUM

CTPOEHHUS u CBOMCTB XAMUYECKUX pPEaKIUu,
HEOPraHUYECKHUX u WJUTFOCTPUPYIOIINX
OPraHUYECKUX BEIIECTB U XMMHUYECKHE CBOMCTBA
ux MIPEBPAILICHUM; C YYETOM MEXAaHU3MOB
BBISIBJISITH B3aMMOCBSI3b MPOTEKAHUS  JTAHHBIX
XUMHUYECKMX  3HAaHUM C peakiun u
MOHSATHUSIMU u FeHETUYECKON  CBSI3U
MPEICTABJICHUSMU JIPYTHUX OPTaHUYECKUX
npeaMeToB st Ooiee BEIIECTB pa3HbIX
OCO3HAHHOT'O MOHUMAaHUS U KJIaCCOB;

00BACHEHUS CYILIHOCTH - pacueTHbIE
MaTCpPHUAJIBLHOTO CIHNHCTBA 3aJlauyu 1o
MHUPA; HCII0JIb30BaTh ypaBHEHUSIM;
CUCTEMHbBIE  XUMMYECKHE

3HAHUS A9 OOBSICHEHUS U

IIPOTHO3UPOBAHUS

SIBJICHUU, UMEIOIINX

€CTECTBEHHOHAYYHYO

IIPUPOLY;

—  ¢(hOopMUPOBAHHOCTH — KJ1acCU(UIIUPOBATh | — 3aJaun Ha
YMEHUU HCIOJIb30BATh OpTaHUYECKHUE U | ONpEAEICHUE
HauMEHOBaHMUs HEOPraHUYECKUE IIPOCTEUIIEN
XUMHUYECKHUX COCTUHEHUMN BEII[ECTBA B COOTBETCTBUU | (POPMYIIBI
MEXIYHAPOIHOTO COK3a C UX CTPOCHUEM; OPTaHUYECKON

TEOPETUYECKOUN U
NPUKIIATHON XUMUU U
TPUBHUAJIbHBIE HA3BAHUS
BEILIECTB, OTHOCAIIMXCS K
U3YYEHHBIM KJ1accaM
OpraHUYECKUX U
HEOPTaHUYECKUX

MOJICKYJIbI, UCXOMS U3
3JIEMEHTHOI'O COCTaBa
(B %).

— pacyeTHbIC
3aaHHS;

— nud.3a4uer;

— JK3aMeH;
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COEAMHEHNI; UCIIOJI30BATh
XUMHYECKYH0 CUMBOJIUKY
JUIsl cocTaBiieHus popmyn
HEOPTaHUYECKUX BEIIECTB,
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BepHYTHIX,
COKpAILIEHHBIX U
CKEJIETHBIX) (hOpMyIT
OpraHUYECKUX BEIIECTB;
COCTaBJIATh YPABHEHUS
XUMHUYECKUX PEAKIUHU U
PacKpbIBaTh UX CYIIHOCTb:
OKHCIIUTENIBHO-
BOCCTAHOBUTEBHBIX
peaKkuuii MocpeacTBOM
COCTABJICHHUSI 3JIEKTPOHHOTO
OaJlaHca ATUX peaKIUii;
peakimii HOHHOTO OOMeHa
IIyTEM COCTaBJICHUSI X
MOJIHBIX M COKpPALIEHHBIX
VOHHBIX YPAaBHEHUU;
peaKUMi TUAPOIIN3A,
peaKkImii KOMIUIEKCOoOpa-
30BaHMs (HAa MpUMepe
TUAPOKCOKOMILIEKCOB
[IUHKA U aJTIOMUHUS);
NOATBEPKAATh XapaKTep-
HbIE XMMUYECKHE CBOMCTBA
BEILIECTB COOTBETCTBYIOIIH-
MU 3KCIEPUMEHTAMH U
3aIUCAMH YPaBHEHUN
XUMHUYECKUX PEAKIUN;

— c(opmMupoBaHHOCTH
YMEHHUN MCTI0JIb30BATh
HAaWMEHOBAHUS
XUMHUYECKUX COETUHEHUN
MEXKyHApOIHOTO COK3a
TEOPETUUECKOUN U
NPUKIIATHON XUMUU U
TPUBHUAIbHBIE HA3BAHUS
BEILIECTB, OTHOCSIIIUXCS K
M3YUYEHHBIM KJaccam

- COCTaBIISITh
xumMudeckue GopMmysbl Ha

OCHOBE BAJICHTHOCTH H
CTENEHU OKUCJICHUS;

- KJaccuUIpoBaTh
HEOPTaHUYECKUE

BCIICCTBA B COOTBETCTBUH
C UX CTPOCHUEM;

— 3aJaHUS B
TECTOBOM (opme;

- nud.3ayerT;

— JK3aMe€H;

— 3aJaHUS Ha
cocTaBlieHHE POpMYI;
— 3aaHusd Ha
KJ1IacCU(UKAIHIO
BEIIIECTB;
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OpraHUYECKUX U
HEOPTraHUYECKUX COCINHE-
HUH; UCIIOJIB30BATh XUMHU-
YECKYIO0 CUMBOJIUKY IS
cocTaBlIeHUs POpMyJ
HEOPTraHWYECKUX BELIECTB,
MOJIEKYJIAPHBIX U CTPYK-
TYpPHBIX (pa3BEPHY-ThIX,
COKpAILIEHHBIX U
CKEJIETHBIX) (hOpMyT
OpraHUYECKUX BEIIECTB;
COCTABJISITh YPaBHEHUS
XUMUYECKUX PEAKIUN U
PacCKphIBaTh UX CYIIHOCTD:
OKHCJIUTENBHO-
BOCCTaHOBUTEIBHBIX
peakumii MocpeaCTBOM
COCTABJICHHMSI DJIEKTPOHHOTO
OasaHca 3TUX peakLui;
peaKImii HOHHOTO OOMEHa
IIyTEM COCTaBJICHUSI X
MOJIHBIX M COKpPALEHHBIX
VOHHBIX YPAaBHEHUU;
pEeaKUMi TUAPOIIN3A,
peaKkIuii KOMILUIEKCOo0pa-
30BaHus (Ha mpumepe
TMIPOKCO-KOMIUIEKCOB
[IUHKA 1 aJIFOMUHUSA);
NOATBEPKIATh
XapaKTEPHbIE XUMUYECKUE
CBOMCTBA BEILIECTB COOTBE-
TCTBYIOILIMMH JKCIIEPHU-
MEHTaMH U 3alHUCIMU
YPaBHEHUN XUMUYECKUX
pEeaKUunii;

— c(opmMupoBaHHOCTH

yMEHU K1accuuIu-
pOBaTh HEOPraHWYECKHE H
OpraHUYeCKHEe BEIECTBA U
XUMUYCCKHE peakiuu,
CaMOCTOSITEJIbHO BBIOUPATH
OCHOBAHHUS U KPUTEPUU IS
KJaccupuKaluu u3y4a-
eMBIX XUMHYECKUX

- YCTaHAaBJIMBATh
3aBUCUMOCTD
(PU3UKOXUMHUYECKUX
CBOMCTB OPraHMYECKUX H
HEOPTraHWYECKUX BEILECTB
B 3aBHCHUMOCTH OT KJlacca
U TPYIII COCIUHECHUM;

- 3aJIaHUs Ha
COCTaBJICHHE
YpPaBHEHUM
XUMUYECKUX PEAKIUH;
- MPaKTUKO-
OpUEHTHUPOBAHHBIE
TEOPETHYECKUE
3amaHus  naud.3auer,

DK3aMEH;
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O00BEKTOB; XapaKTepH-
30BaTh COCTaB 17}
BAKHEHUIIINE CBOWCTBA
BELIECTB, NPHUHAICKAIINAX
K OIIPEJEIICHHBIM KjaccaM
U TIpynnaM COEJUHEHUN
(npocteie BEILIECTBA,
OKCHUJIbI TUAPOKCHIBI, COJIH;
YTJIEBOAOPOABI,  MPOCTHIE
3¢upbl, COUPTHI, (EHOIIBI,
aNbIETUbL, KETOHBI,
KapOOHOBBIC KHCJIOTHI,
CIIOKHBIE I(UPBI, KUPBI,
YTIEBOABL, aMUHBI,
aAMUHOKHCJIOTHI, 0enKn);
OPUMEHATh  3HAHUSA O
COCTaBE MU CBOMCTBax
BELIECTB JUIA  OJKCIIEpHU-
MEHTaJIbHOU IPOBEPKU
TUIOTE3 OTHOCHU-TEJIBHO
3aKOHOMEPHOCTEN
MPOTEKAaHUSI  XUMHUYECKHX
peaxkuun u IIPOTHO-
3UPOBaHUsl BO3MOYKHOCTEU
UX OCYIIECTBIICHMUS;

- 3aJJaHus
3aKOHOMEPHOCTHU
POTEKaHUS
XUMHUYECKUX PEAKIUN;
- AK3aMEH;

— mud.3a49eT;

Ha

— c(opmupoBaHHOCTD
yYMEHUH NOATBEPKIaTh Ha
KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH
PEaKIMOHHOM CTIOCOOHOCTH
OPTaHUYECKUX COCAUHEHUN
OT KPaTHOCTH U THIIA
KOBAJIEHTHOM CBSI3U («O» U
«JI-CBSI3W»), B3aUMHOTO
BJIMSIHUSI aTOMOB U TPYIII
aTOMOB B MOJIEKYyJax; a
TaK)Xe 0T 0COOeHHOCTEN
peanu3aluy pa3aTuaHbIX
MEXaHU3MOB MMPOTEKAHUS
peakiuin

— yCTaHaBIIMBATh
3aBUCUMOCTh ¢puzuko-
XUMHYECKHUX CBOMCTB
BEUIECTB OT  CTPOCHMS
MOJIEKYJT;

- 3a1aHUS
COCTABJICHHE
YpPaBHEHUM
XUMHYECKUX PEAKIIUM;
pacyeTHbIC 337a4Mu IO
YPaBHEHUSIM PEaKLUU,
- 3aJ]aHUs B TECTOBOM
dopwme,

— nud.3ayeT;

— DK3aMEH,;

Ha
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— c(opmupoBaHHOCTD
YMEHUN  XapaKTepHU30BaTh
AJIIEKTPOHHOE CTpOEHHuEe
aTOMOB(B  OCHOBHOM H
BO30YXJICHHOM COCTOSIHUH)
U HWOHOB  XUMHYECKHX
aneMeHTOB 1—4 mepuoioB
[Tepponnueckot CUCTEMBI
J. . MengeneeBa U uX
BaJICHTHBIE BO3MOXXHOCTH,
UCIIOJIb3YS TOHATUA «8»,

«p», «(-dTEKTPOHHBIC»
opOuTaNM, YHEPreTUUYECKUE
YPOBHU; OOBSACHSITD
3aKOHHOMEPHOCTH
U3MEHEHUS CBOMCTB
XUMUYECKUX DJIEMEHTOB U
o0pazyeMbIxX UMU
COCAUHEHNH 1O Iepruoaam
U TpyIIaM;

— XapaKTepu30BaTh
XUMHYECKHE DJIEMEHTHI B
COOTBETCTBUU C ux
M0JIOKEHUEM B
NIEPUOANYECKON CUCTEME
XUMHUYECKUX  DIIEMEHTOB
J.1. Menneneena;

- MPaKTUKO-
OPUEHTUPOBAHHBIEC
TEOPETUYECKHUE
3aJIaHUs
XapaKkTEepU3aLUI0
XUMHUYECKHX
DJIEMEHTOB;

- 3aJlaHus
XapaKTepUCTUKY
CBOMCTB COEOWHEHUU
UCXONsl U3 CTPOECHUSA
aTOMOB;

Ha

Ha

— c(opmMupoBaHHOCTH
YMEHHI IPOBOJIUTH
pacdeTbl MO XHUMHYECKUM
dbopMysiaM W ypaBHEHUSIM
XAMHUYECKUX PEaKIuil ¢
UCTIOJb30BaHUEM
bU3UIeCKUX BEJINYUH
(maccel, o0OBemMa Ta30B,
KOJIMYECTBA BEIIIECTBA),,
XapaKTePU3yIOIINUX
BEIIECTBA C  KOJIMYECT-
BEHHOM CTOPOHBI: PACUETHI
MO0 HAXOXKICHUI0O XUMHHU-
yeckoil (HopMynbl  Bellie-
CTBa;  pacdeThl  MaccChl
(oObema, KOJINYECTBA
BEIIECTBA) POAYKTa
peakiuu, eciu OJHO U3
MCXOJHBIX BEIIECTB JIaHO B
BHJIC pacTtBopa C
ONPEACICHHON  MAacCOBOM
() (57 PaCTBOPEHHOIO
BEIIECTBA WJIM JaHO B
M30bITKE (MMEET MPUMECH);

— YMCHHE TI0JIb30-
BaThCS U3YYCHHBIMU
dbopmynamu TUTSt
PacyeTOB 1O HAXO0XKJICHUIO
XUMUYECKOH  (DOPMYJIBI
BCIIIECTBA, pacyeThl
MacChl (oOBeMa,
KOJIMYECTBA  BEILIECTBA)

MPOAYKTA PEAKUUH WIIH
MacCOBOM JI0JIH;

- pacyeTHble
3aja4n 1o
YPaBHEHUSM peaKLUil
C y4acTHEM
OpPraHUYECKHUX
BEIIIECTB;

- 3a]ja4u Ha
OINpeeIICHUE
npocTeiei popmybl
OPraHNu4eCKOU

MOJICKYJIBI, UCXOAs U3
OJICMCHTHOI'O COCTaBa

(B %);

- pacyeTHbIC
3aJ1a49M 110
YPaBHEHUSIM PEaKIUU
c y4acTHUEM
HEOPraHUYEeCKHUX
BEILIECTB;

— 337249 Ha
ONIPEICIICHUE
00beMHOM JIOJIU
BBIX0JIa IPOJIYKTA;

- 3aJ1a4u Ha
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pacyeTsl MaccoBOM WU
00BbEMHOM J0JIM  BBIXOJA
IPOJYyKTa peakiuy;
pacyeTsl TEIIoBOro  3¢-
(dexTa peaxiuii, 00bEeMHBIX
OTHOIIIEHUU I'a30B;

pacuer TEII0BOTO
addexTa peakiuu;

- 3a/1a4uu Ha
pacyet 00BEMHBIX
COOTHOIIICHUH I'a30B;

— chOpMHUPOBAHHOCTD — 00OCHOBBIBATh - 3a1aHuA 1o
YMEHUM IPOrHO3UPOBATH, | 3HAYEHUE U IPUMEHEHUE | COCTaBJICHUIO
aHAJIM3UPOBATh U | OPraHU4YECKUX U | XUMUYECKUX PEaKLUN
OLICHMBAaTh C  TMO3ULUN | HEOPTAHUYECKUX BELIECTB | C y4acTUEM
JKOJIOTUYECKOHN B OBITOBOM U | OPraHUYECKUX
0€30MacHOCTH MOCJEACTBUS | TPOU3BOJACTBEHHOM BEILIECTB,
OBITOBOI U | JEATEIbHOCTH  YEJIOBEKA | MCHOJIb3YEMBIX IS UX
IIPOU3BOJICTBEHHOU X (PU3UKO-XUMUYECKUMH | HICHTU(DUKAIIAN B
NEATEIBHOCTH ~ YEJIOBEKA, | CBOMCTBAMU; OBITY u
CBSI3aHHOM C mepepaboTKOM MPOMBIILLUIEHHOCTH;
BEIIECTB;,  HUCIOJIb30BAThII — 3a71a4u Ha
[OJIyYEHHBbIE 3HAHUA JUIsL BBIUHCIICHUE CPEIHETO
MPUHATHUSA rPaMOTHBIX 3HAYEHUA
pelIeHun npo0iem B DKCIIEPUMEHTAIbHBIX
CUTyallUsiX, CBSA3AHHBIX C JTAHHBIX,
XUMUEN; IIOI'PELIHOCTH;
— COCTaBJICHUE
YpaBHEHUU
Ka4eCTBEHHBIX
peakuui;
— odopMIiIcHHE
pacyeToB U pe3yabTara
DKCIIEPUMEHTAIBHBIX
3a7a4;
— c(hOopMHPOBAaHHOCTH — BBITIOJIHATD TIOJIHBIN | — COCTaBJICHUE
YMEHUU CaMOCTOATEIIBHO | LIUKII YpaBHEHUU Ha
IJIAHUPOBATh U IMPOBOAUTH | DKCIIEPUMEHTAIIBLHOIO Ka4eCTBEHHBIE
XUMHYECKUN  DKCIEPUMEHT | UCCIIENOBAHUSA C | peakuuu  Ppa3IUYHBIX
(monmydyeHue ©  M3y4YEHHE | COOIIOJEHUEM IIPaBUJI | KJIACCOB OPraHUYECKUX
CBOMCTB HEOPraHMYECKUX M | 0€30macHOro OOpallleHUs | BEIECTB;
OpPraHUYECKUX BEIIECTB, | C BEIECTBAMU u| — 3a1a4n Ha
KayeCTBEHHBIE peakiuu | 1abopaTOpHbIM KAUECTBEHHbIM aHaJIU3
YIIEBOAOPOAOB  PA3IUYHBIX | 000pYI0BaHUEM OPTraHUYECKUX
KJIacCOB u KUCIIOPOA- | — IIPOrHO3UPOBAHNE COEIMHEHUMN 110
COACPXKAIIMX OPraHWYEeCKUX | pe3yabTaTa pPEaKUUH B | (YHKIHOHAIbLHBIM
BCIICCTB, PCLICHUC | 3aBUCMMOCTH OT KJIaCCOB | I'pyIIiaM,

9KCIICPUMCH-TAJIBHBIX 3a/1a4
o pacCrio3HaBaHHUIO HEOpra-

COCIUHACMBIX BCIICCTB
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HUYECKMX W OPTaHUYECKUX
BEILIECTB) C COOJIOJICHUEM
TIPaBHII 0e301acHoro
oOpalleHus ¢ BeIecTBaMu |
Ja00paTOpHBIM  000pYI0-
BaHUEM, dbopMynupoBaTh
11 (h 1% UCCJIeI0BAaHMS,
MIPENOCTABIISATh B PA3INYHON
dbopme pe3yabTaThl IKCIie-
pUMEHTa, aHAJIU3UPOBATh U
OIICHUBATh UX  JOCTO-

BEPHOCTb;
— ¢(hOopMHPOBAHHOCTh — IOUCK XMMHUYECKOM | — IPECTABICHUE
YMEHUH OCYILECTBIATh | MTHPOpMAIUU B | pe3yJbTaTOB
LEJICHAIIPaBJICHHbIIl  MOMCK | Pa3JIMYHbIX UCTOYHHMKAX B | DKCIEPUMEHTA B
XUMUYECKOH MH(POpPMAIUUA B | COOTBETCTBUU C | pa3nmuyHO dbopme
pa3IMYHBIX VMCTOYHUKAX | IIOCTaBJIECHHOM 3a1a4eu (Tabnuna, rpadux
(Hay4Hast 1 y4eOHO-Hay4Has OTYET, JOKJIA/,
JUTEPATYPA, cpencTaa MIpe3EHTaLHs);
MacCcoBOM uHbopMaIu,

cetp UHTEepHET U npyrue),
KPUTHYECKH aHAJIU3UPOBATh
XUMHUYECKYI0 HH(pOpMAIHIO,
nepepabarpiBaTh €€ U
UCIIOJIBb30BaTh B  COOTBET-
CTBUM C  IOCTABJIEHHOM
y4eOHOM 3a1auei;

— c(hopmMupoBaHHOCTH - 000CHOBBIBATh - 3aJlaHus 1o
YMEHUU OCO3HABATh | IPUMEHEHUE COCTaBJICHUIO
ONACHOCTb BO3JIEUCTBUSA HA | OPraHUYECKUX U | XUMHYECKUX PEaKINN
JKUBBIC OPraHu3Mbl | HEOPTaHUYECKUX C y4aCTUEM BEIIECTB,
OTIPENICJICHHBIX  BEIIECTB, | BEIIECTB B OBITOBOM M | UCIIOJIb3yEMbBIX B
IMOHUMas CMBICJI | TPOU3BOACTBEHHOM OBITY, u
ToKa3aTess NPEIETbHON | JEATEIBHOCTH YEJIOBEKA B | IPOMBIILICHHOCTH,
JIOITY CTUMOM cootBeTcTBHU C ITJIK. MEIUIIHE.

KOHIIEHTPAILMHU, U TIOSICHATh
HA TpuUMepax  CHocoObI
YMEHBIICHUS u
MPEIOTBPALICHHUS 1504
BPEIHOTO BO3JECUCTBUS Ha
OPTaHU3M YEJOBEKa
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