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AKTyanbHOCTb NPOrpamMmMbl B TOM, YTO OHa AaeT BO3MOXHOCTb y4YalMmMcs NOBTOPUTb
OCHOBHbI€ XMMUYECKME NOHATUSA, 0000LWNTL 3HAHUA NO OOLEen, HeOpraHM4eckom u
opraHu4yeckon xumuun. LleneHanpaBneHHoOe 3HAKOMCTBO YYalMXCA C NPUHATLIMU CerogHs
TecToBbIMM hOpMaMM UTOrFOBOro KOHTpors, co cTpyktypou KUM, no3BonuT yyawmmca
ycnewHo cnpaBUTbLCSA C UTOroBon atrectauuen B coopmarte EIM3.

Llenb nsy4eHus Kypca:
- pa3BuTHE NO3HaBaTENbHOW OEeATENbHOCTU 00yYaloLLMXCS Yepes3 akTUBHbIE (POPMbl U MeToAbI
o0y4eHus;
- pa3BuTME TBOPYECKOro NoTeHumMana obyyarLmxcsi, CrocCOBHOCTN KPUTUYECKN MbICTIUTD;
- 3aKpenneHne 1 cucTtemaTusaumst 3HaHu 0By4aLLMXCS MO XUMUN;
- 00y4eHne 0byYaLWMXCsl OCHOBHbLIM NOAX04aM K PELUEHMIO pacyeTHbIX 3a4ay No XMMnm,
HeCTaHOapPTHOMY PELUEHMIO NPAKTUYECKMX 3a4au.

Paboyas nporpamma Kypca BHEYypOYHOU AeaTenbHOCTM « CucTeMHOe NoOBTOpPEeHUe Kypca XuMUm»
paccyMTaHa: 68 yacos.
MnaHupyemble pe3ynbTaThbl

1. MpeameTHble pe3ynbTaThbl
BaxHenlune XxumMmmuyeckue noHATUA

e - BbIIBMATb XapaKTepPHble NPU3HAKN NOHATUI: BELLLECTBO, XMMUYECKUA 3MIEMEHT, aTOM,
MOMEeKyna, OTHOCUTESbHbIE aTOMHbIE N MOSEKYNSAPHbLIE MAcChbl, MOH, N30TOMbI, XMMUYECKas
CBA3b, ANEKTPOOTPULATENBbHOCTb, BalIEHTHOCTb, CTEMEHb OKUCMEHUS], MOflb, MONsSIPHas Macca,
MONSIPHbIA 06bEM, BELLECTBA MOSIEKYSIIPHOIO M HEMOJIEKYNSAPHOIO CTPOEHUS, PacTBOPbI,
3MEKTPONUTBLI N HEINEKTPONUTLI, ANEKTPONNTUYecKasa guccounaumst, rmaponna, oKUCnnTenb u
BOCCTaHOBMUTENb, OKUCIIEHNE N BOCCTAHOBIIEHNE, ANIEKTPOSINS, CKOPOCTb XMMUYECKON
peakunmn, XuMmMyeckoe paBHOBeCKE, TENTOBON aheKT peakuunu, yrneponHbli CKener,
dyHKUMOHAarnbHas rpynna, M3oMepust U roMosiormsi, CTPYKTypHast U NpoCTpaHCTBEHHAsA
N30Mepusi, OCHOBHbIE TUMbI PEaKLNI B HEOPraHMYECKON 1 OPraHM4YeCcKon XMMnu;

e - BbISIBNATb B3AMMOCBSA3UN MOHATUI, UCMONb30BaTb BaXKHENLUME XMMNYECKNE MOHATUSA AN
00bACHEHNA OTAENbHLIX PAKTOB U ABNEHWUN;

e - NPUHALMNEXHOCTb BELECTB K Pasnn4YHbIM Kraccam HeOpraHNYeCKnX CoequHEHNN;

e - TOMOSOrY, N30MEpHI;

e - XUMUYECKME PEAKLMN B OPraHNYECKON XNMUM.

OCHOBHbI€e 3aKOHbl 1 TEOPUN XUMUMN:

e - NPUMEHSATb OCHOBHbIE MOSIOXKEHUS XMMNYECKNX TEOPUI (CTPOEHNSA aTOMa, XMMUYECKOM
CBA3U, INIEKTPONUTMYECKON ANCCOLUNaLNN, KACIIOT N OCHOBAHWUIA, CTPOEHUSI OpraHNYecKnx
COEOVNHEHUIN, XMMNYECKOWN KMHETUKN) AN aHanvM3a CTPOEHUSI U1 CBONCTB BELLECTB;

e - MOHMMATb rpaHNLbl MPUMEHMMOCTUN YKa3aHHbIX XMMUYECKNX TEOPUIA;

e - noHMMaTb cmbichn lNepuoguyeckoro 3akoHa [.. MeHaeneeBa n ncnonb3oBaTtb €ro ans
Ka4yeCTBEHHOro aHann3a n o60CHOBaHUS OCHOBHbIX 3aKOHOMEPHOCTEN CTPOEHUSI aTOMOB,
CBOUCTB XMMWYECKMNX ANTEMEHTOB 1 UX COEAUHEHUN.

BaxHenlwuune BewecTBa U MaTepuanbl

e - KnaccudpumumpoBaTb HEOPraHNYECKME N OpraHNYecKkme BeLLLECTBA MO BCEM M3BECTHbLIM
KnaccugukaunoHHbIM NpU3HaKam;

e - 00bACHATL 0OYCNOBNEHHOCTb NPAKTUYECKOTO MPUMEHEHMWS BELLLECTB X COCTaBOM,
CTPOEHMEM N CBONCTBaMU;

e XapakTepusoBaTb MPaKTUYECKOe 3HaYeHne JaHHOro BELLECTBA;

e - 00BACHATL 06LLME cNOCcOobbl N NPUHLMMBI NONy4YeHMs1 Hanbornee BaXkHbIX BELLECTB.
Ha3biBaTb M3y4eHHble BelwecTBa N0 TPUBUANbHOW UNN MEeXAYHapOAHOW HOMEHKnaType.
OnpepenaTtb/knaccudumumpoBaTthb:

e - BaNneHTHOCTb, CTENEHb OKUCIIEHNSI XUMNYECKUX SNTIEMEHTOB, 3apsiabl MOHOB,

- BUO XMUYECKUX CBA3EN B COEANHEHUNAX U TUM KPUCTANNYECKON PELLETKN;
- MPOCTPaHCTBEHHOE CTPOEHME MOSIEKYTT,

- XapakTep cpeabl BOOHbIX paCTBOPOB BELLECTB;

- OKUCINTESb N BOCCTAaHOBUTENb;



- NPUHAASIEXHOCTb BELWECTB K pasfiMyHbIM Knaccam HeOpraHMYeCcKnX n opraHn4eckmnx
coeVHEHWN;

- FOMOJSIOT N U30OMEPbI;

- XMMUY€ECKNE peakunm B HEOPraHM4YeCcKom N OpraHNYeckon XmmMmm (No BCEM U3BECTHbLIM
KnaccugukaunoHHbIM NpU3HaKam).

XapaktepusoBaTb:

- S, p 1 d-anemeHTbl No nx nonoxeHuto B MNepuognyeckon cucteme .M. MeHgeneesa;

- 06LMe XMMMYeckme CBOMCTBA NPOCTbIX BELLLECTB — METASIOB Y HEMETANNOB;

- 06LUMEe XMMMYECKME CBONCTBA OCHOBHbIX KNAcCOB HEOPraHNYeCcKUX CoeaAMHEHNN, CBONCTBA
OTAENbHbIX NPpeACTaBUTENEN 3TUX KNacCoB;

- CTPOEHME U XUMNYECKNE CBOMNCTBA N3YYEHHbIX OPraHUYeCcKUX COeaUHEHUN.

OOBACHATL:

- 3aBMCMMOCTb CBOMNCTB XUMUYECKUX SNEMEHTOB U UX COEONHEHMIN OT MOJSIOXKEHMSA NIEMEHTA B
Mepuognyeckon cucteme .. MeHpeneesa;

- IpMpPOaY XUMNYECKON CBA3N (MLOHHOW, KOBANIEHTHOMW, MeTannm4yeckon, BOOOPOAHON);

- 3aBNCUMOCTb CBOMCTB HEOPraHNYEeCKNX N OPraHNYECKNX BELLECTB OT MX COCTaBa U CTPOEHUS;
- CYLLHOCTb U3YYeHHbIX BUAOB XUMNYECKNX peakumi (3NeKTponMTUYeCcKon guccoumaumm,
MOHHOIO 06MeHa, OKMCINTENBbHO-BOCCTAHOBUTENbHbLIX) M COCTaBNATb X YPABHEHUS;

- BNMSIHNE PasfnNYHbIX PaKTOPOB Ha CKOPOCTb XMMUYECKOW peakuum 1 Ha CMeLLLEHne
XUMMYECKOro paBHOBECHUS.

PewaTtb 3agauum:

- Bbl4MCIIEHNE MacCbl paCTBOPEHHOMO BELLECTBA, CoAepKalllerocsa B onpeaeneHHon macce
pacTBopa C U3BECTHOM MACCOBOW O0OS1EN;

- pacyeTbl: 06bEMHbIX OTHOLLEHUI ra30B MPU XMMUYECKUX peaKkLmsX;

- pacyeTbl: Macchl BelecTBa UM obbema rasos no M3BECTHOMY KONMYECTBY BELLECTBA,
mMacce nnn ob6bLEMY O4HOro U3 y4acTBYHOLLUMX B peakumn BELLECTB;

- pacyeTbl: TeNnoBOro adpdekTa peakumuu;

- pacyeTbl: Macchl (06bema, KonuyecTBa BellecTBa) NPOLYKTOB peakumm, ecriv O4HO 13
BELeCTB JaHO B n3bbITke (MMeeT npumecn);

- pacyeTbl: Macchl (0bbema, KonnyecTBa BeLLecTBa) NpoayKTa peakumm, ecnm ogHo n3
BELLEeCTB JaHO B BMAe pacTBopa C onpeaeneHHon MaccoBoW JOren pacTBOPEHHOIO
BELLEeCTBa;

- HaXOXAeHNe MoreKkynapHou popmMyrnbl BELWECTBA;

- pacyeTbl: MaccoBOW UM 06 BbEMHOM A0MKU BbIXO4a NPoAyKTa peakumm OT TeopeTuyecku
BO3MOXHOrO;

- pacyeTbl: MaccoBOM 0NN (Macchbl) XMMUYECKOrO COEAUHEHNS B CMECH;

- COCTaBfeHNe Lenoyek reHeTUMYeCKon CBA3N XMMUYECKUX COeANHEHUI (HeopraHn4eckas
XUMUS U OpraHnyeckas Xumms).

JINYHOCTHBLIMK pe3ynbTaTaMum ABJIIAKOTCA clieylolwmne yMeHNA:

NoCcTeneHHo BbICTpanBaTb cobCTBEHHOE LIENOCTHOE MMUPOBO33PEHNE.
OCO3HaBaTb I'IOTp66HOCTb N TOTOBHOCTb K caM006pasoBaHmo, B TOM 4YMUCIEe N B paMKax
CaMOCTOSITENbHOW OEATENbHOCTN BHE LUKOSbI.

MeTanpeamMmeTHbIMMU pe3ynbTaTaMu ABAETCA dopmupoBaHue YHUBEpPCalibHbIX yHGGHbIX nencTsum

(Y¥h)

PerynatusHbie YYA:

CaMOCTOATENbHO 0GHapyXmMBaTb N hopMynmpoBaTb y4ebHyo npobnemy, onpeaensTb Lenb
y4yebHom 0eaTenbHOCTY;

BblABUraTb BEPCUM peLleHnst NpobremMbl, 0OCO3HaBaTb KOHEYHbIN pe3ynbTaT, BbibupaTtb 13
NPeasioXKeHHbIX U NCKaTb CaMOCTOATENTbHO CPEeACTBA AOCTUXKEHNS LENN;

COCTaBnsATb (MHAMBMAYANbHO UK B FPynne) nnaH peLlleHnsa 3agayu;

paboTas no nnaHy, CBepPATb CBOM AENCTBUS C LIENbIO U, NP HEOBXOAMMOCTH, UCNPaBnsaTb
OLLUNOKM CaMOCTOATENBLHO;

B Anarnore c y4MTenem COBEPLLUEHCTBOBATbL CAaMOCTOATENbHO BblpabOTaHHbLIE KPUTEPUM
OLIEHKMU.



NMo3HaBaTenbHble YY[:
e aHanNU3npoBaTb, CPaBHMBATb, KnaccuduLmpoBaTb U 0600 aTh hakTbl U ABMEHUS;
e OCYLLECTBMSATb CPAaBHEHME U KNaccuduKaLmo, CaMOCTOSATENBbHO BbiGMpas OCHOBaHNUSA 1
KpUTEpUU AN YKa3aHHbIX JIOrMYECKNX onepauui;
e CTPOUTb NIOTMYECKOE pacCyXaeHue, BKNovatoLwee yCTaHOBNEHNE NPUYNHHO-CNEACTBEHHbIX
CBA3EN;
e COCTaBMATb pasnuyHble BUAbI NNAHOB A5 peLleHns 3aaav;
e npeobpasoBbiBaTb MHGOPMALUIO U3 OOQHOMO BUAA B Apyron (Tabnuuy B TEKCT U Np.).
e BblMMTbIBATb BCE YPOBHM TEKCTOBOW MHpOpMaLnK;
e YMeTb OnpeaensaTb BO3MOXHble UCTOYHUKM HEOOXOANMbIX CBEAEHUI, NPON3BOANTEL NOUCK
MHpopMaLumn, aHanNnM3npoBaTb N OLEHNBATb €€ AOCTOBEPHOCTb.
KommyHukaTuBHbIe YY[:
e CaMOCTOATENbHO OPraHn3oBbLIBaTh y4ebHOe B3anmogenctaune B rpynne (onpeaensatb obwme
Lenu, pacnpegensaTtb ponu, 4oroBapmMeBaTbCa APYr € APYroM U T.4.).

CopepxaHue Kypca BHEYpPO4YHOMN OEeATENIbHOCTHU
Yrny6neHHbIN YPOBEHb
OCHOBbI OpraHM4eCcKOn XMmMumn

[MosiBreHne n pa3sBuTne opraHMYeckon XMMUN Kak Hayku. lNpeamMeT opraHn4eckon XMMuMm.
MecTo 1 3Ha4yeHne opraHN4ecKkon XMMum B CUCTEME eCTECTBEHHbIX HayK. B3anmMocBssb
HeopraHN4YeCcKnX N oOpraHN4YeCcKnx BeLLeCTB.

XMmn4eckoe CTpoeHme Kak NopsaoK cCoeAMHEHNS aTOMOB B MOJEKySie COrnacHoO nx
BaneHTHOCTU. OCHOBHbIE MOMOXEHUS TEOPUM XMMNYECKOTO CTPOEHUST OPraHNYeCcKNX coeguHeHumn
A.M. bytnepoBa. YrnepoaHbIn cKkerneT opraHn4eckomn Mosnekynbl. KpaTHOCTb XMMUYECKOW CBA3M.
3aBMCMMOCTb CBOMCTB BELLECTB OT XMMUYECKOrO CTPOEHNSA MoneKys. 3omepus n nsomepsl.
MoHATME 0 PyHKUMOHanNbHOW rpynne. MNpuHUMnbl Knaccuukaumm opraHM4eCcKkUX CoOeqUHEHNN.
MexayHapogHasa HoOMeHKnaTypa v npuHumnbl 06pasoBaHnsa Ha3BaHWN OPraHNYECKUX COEANHEHNNA.

Knaccudumkauma n ocobeHHOCTM OpraHnYecKknx peakumi. PeakuMoHHbIe LEHTPbI.
[MepBOHaYanbHbIE MOHATUS O TUMAX N MEXaHNU3Max OpraHUYeCcKUx peakumim. FoOMoNUTUYECKUA K
reTeposIMTUYECKMIA paspblB KOBANEHTHOM XMMmuyeckon cessn. CBobogHopanuKanbHbiA 1 MOHHbIN
MexaHn3Mbl peakumun. MNoHaTne o Hykneodune n anekTpodune.

ArnKaHbl. QNEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHME MOTEKY bl MeTaHa. sp3-rmbpuansaumns
opbuTtanen atomMoB yrrepoaa. flomonormyeckni psa n odwas gopmyna ankaHo. Cuctematndeckas
HOMeEHKIaTypa arnkaHoB 1 pagukanos. Vsomepusa yrnepoaHoro ckeneta. dusmnyeckme CBoUCTBa
ankaHoB. 3aKOHOMEPHOCTU N3MEHEHUsST (PN3NYECKNX CBOMCTB. XMMNYECKME CBONCTBA arlkaHOB:
ranoreHMpoBaHue, erngpupoBaHne, TEPMUYECKOE PasfioKeHne, KPEKMHTI Kak cCnocobbl Mony4eHmns
BaXXHENLWNX COEANHEHUI B OPraHN4eCckoOM CuHTe3e. [opeHne ankaHoB Kak OOUH U3 OCHOBHbIX
MCTOYHMKOB TEMMa B NPOMbILSIEHHOCTU U BbITy. I3oMepun3aums kak cnocob nonyvyeHus
BbICOKOCOPTHOro 6eH3nHa. MexaHnsm peakumm cesobogHopaankanbHoro samelenuns. NonyvyexHve
ankaHoB. Peakuna Biopua. HaxoxageHue B npupone 1 npuMeHeHue ankaHoB.

LinknoankaHbl. CTpoeHue monekyn uuknoankaHoB. O6wasa opmyna yumknoankaHos.
HomeHknaTtypa uyuknoankaHoB. I3omepus LuknoasnikaHoB: yrinepoaHOro ckeneta, MexkraccoBas,
NPOCTPaHCTBEHHAs (UMC-TpaHc-n3omepus). Cneumduka CBOMCTB LIMKIOANKaHOB C MarbiM pa3smepom
yukna. Peakummn npucoeanHeHns n pagukanbHOro 3aMeLLeHus.

ArnKeHbl. QNEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHNE MOSEKYIbl dTUMEHA. Sp?-
rmbpuansaumnsa opdbutanen aToMoB yrrepoga. o- U m-CBa3n. [oMmonormyeckni psg n odwas gopmyna
ankeHoB. HomeHknaTypa ankeHoB. VI3omepus ankeHoB: yriepoaHoro ckeneTta, nonoXeHUs KpaTHom
CBSA3U, NPOCTPAHCTBEHHASA (LMC-TPaHC-U30MepUst), MexKnaccoBas. Pusmyeckne CBOMCTBA arnkeHoB.
Peakumun anekTpomnbHOro npucoeanHeHns kak cnocod nonyvyeHms yHKUNOHaNbHbIX NPON3BOAHbIX
yrnesogopoaos. [pasnno MapkoBHUKOBa, ero anekTpoHHoe obocHoBaHWe. Peakumm okucneHus u
nonumepusauuu. NMonnatuneH Kak KpYNHOTOHHAXKHbIN NPOLYKT XMMUYECKOro Npon3BoaCcTBa.
lMpombliwneHHble 1 nabopaTopHble cnocobbl nonyvyeHnsa ankeHos. Mpasuno 3anuesa. NpumeHeHne
arnkeHoB.

AnkaguneHsbl. Knaccugukaumsa ankagueHoB no B3aMMHOMY PacrofioXeHU0 KpaTHbIX CBA3EN B
morekyrne. OCo6eHHOCTN SNEKTPOHHOIO U NPOCTPAHCTBEHHOIO CTPOEHMUS COMPSPKEHHbIX ankagueHoB.
O6wwas cdopmyna ankagmeHoB. HomeHknatypa un nsomepus ankagmeHoB. duamyeckme CBOMCTBa



ankagmeHoB. XMMN4eckne CBOMUCTBA ankaguMeHoB: peakumn npucoeanHenuns (rmgpuposaHme,
ranoreHMpoBaHue), ropeHus n nonumepusauun. Bknag C.B. Jlebenesa B nonyyYeHne CUHTETUYECKOTO
kay4yyka. BynkaHusaums kaydyka. Pe3anHa. MHoroobpasne BugoB CUHTETUYECKUX KaydyKOB, UX
CBOWCTBA 1 nNpumeHeHue. [onyyeHne ankagneHos.

AnKWHBI. DNEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHUE MOSNEKYrbl aueTuneHa. sp-
rmbpuansaumnsa opbutanen atomoB yrrepoga. Fomonorndeckun pag n obwasa opmyna ankMHoOB.
HomeHknatypa. Isomepus: yrnepoaHoro ckeneta, NoioXXeHUst KpaTHOM CBA3U, MeXKnaccoBas.
dusmyeckne cBOMCTBA ankMHOB. XMMMUYECKNE CBOWCTBA arlkKMHOB: peakumy NpUCcoOeanHEHUs Kak
cnocob nony4yeHnst NONMMEPOB U APYrMx NonesHbix NpoaykToB. Peakunn 3amelueHns. FopeHne
aueTureHa Kak UICTOMHUK BbICOKOTEMMNEPaTYPHOro nNramMeHn s CBapkn 1 pesku MeTansos.
[MonyyeHue aueTnneHa NMPONN3oM MeTaHa U KapbugHsiM MmeTogoM. [puMeHeHne aueTuneHa.

ApeHbl. icTopus oTkpbITUa 6eH3ona. CoBpeMeHHbIE nNpeacTaBneHnsa 06 3NeKTPOHHOM 1
NPOCTPaHCTBEHHOM CTPOeHUn BeH3ona. MIsomepust 1 HomeHknaTypa romonoros 6eH3ona. Obwas
dopmyrna apeHoB. Pusmyeckme cBoncTea beHsona. Xmmmndeckne ceorncTea beHaona: peakumnm
3ANEeKTPOPUITBbHOIo 3aMeLLeHns (HUTpoBaHWe, ranoreHNpoBaHne) Kak cCnocod NONyyYeHNs XMMUYECKNX
CPeAcCTB 3aWmUTbl pacTeHUN; NpUcoeauHeHns (rMapvpoBaHne, rafioreHMpoBaHne) Kak
AokKasaTesnibCTBO HenpeaenbLHoro xapakrepa 6eHsona. Peakunsa ropeHus. lNonyvyeHne 6eHsona.
OcobeHHOCTU XMMUYECKNX CBOMCTB Tosyona. BsanmHoe BnusaHne atoMoB B MOJIEKyrne Tonyona.
OpueHTaunoHHble achdekTbl 3amecTutenen. NpumeHeHne romonoros 6eH3ona.

CnunpTbl. Knaccmndumkaumsa, HomeHknatypa cnmpToB. ['omonornyecknn psag n obwas dopmyna
npeaenbHbIX OAHOATOMHbIX CnMPTOB. N3oMepusi. Pusmnyeckme cBoOMCTBa NpeaesibHbIX OAHOATOMHbIX
cnupToB. BogopogHas cBA3b Mexay MOrfekynamm u ee BrusiHne Ha omsmyeckne CBOMCTBa CNMpPTOB.
XvMunyeckme CBOMCTBA: B3auMOAENCTBME C HAaTPMEM Kak Cnocob yCTaHOBMEHUS Hann4ius
rMOPOKCOrpynmbl, C ranoreHoBogopoAaMu Kak cnocob nonyvyeHns pactBopuTenen, BHyTpu- u
MEeXMOosekynsapHasa gerngpataums. Peakunsa ropeHus: cnvpTbl Kak Tonnmeo. NonydeHne ataHona:
peakums BpoXXeHUs rKo3bl, rmapartaums atuneHa. NpumeHeHne metaHona v aTaHona.
dusnonormyeckoe AeNCTBME METAHOMNA M 3TAHOMA Ha OpraHn3M YyenoBeka. STUMNEHTNIMKOMb U
rMULEPVIH Kak NpeacTaBUTeny npeaesibHbIX MHOroaTOMHbIX CnMpToB. KayecTBeHHasa peakuuns Ha
MHOroaTOMHbIE CMUPTLI U €€ NPUMEHEHMEe ANs pacno3HaBaHUSA MuLeprMHa B COCTaBe KOCMETUYECKMX
cpeacTs. [NpakTuyeckoe NpUMMeHeHne 3TUIEHINNKONSA U rmuuepuHa.

®eHon. CtpoeHne monekynbl heHona. BzanmHoe BnnaHne atToMoB B Mosekyrne cdeHona.
dusmyeckne ceoncTea heHona. XmMmmnyeckme CBONCTBA (peakuumn ¢ HaTpuem, rmapoKCnaomM HaTpus,
6pomom). MNonyyeHne peHona. NpumeHeHne deHona.

Anbaernapbl 1 keToHbl. Knaccndukaumsa anbaerngos n keToHoB. CTpoeHue npeferbHbIX
anbgerngos. ONEKTPOHHOE U NPOCTPAHCTBEHHOE CTpOeHne KapboHUNLHOM rpynnbl. [omMmonornyeckmi
psa, obwas hopmyna, HOMEHKNaTypa u nsomepus npeaenbHbiX anbgernaoB. Prusmyeckne CBonNCTea
npeaenbHbIX anbgernaos. XuMmuyeckue CBONCTBA NpeaenbHblX anbaerMaoB: rmapupoBaHue;
KayeCTBEHHbIE peakumn Ha kapBoHUMbHYIO rpynny (peakumst «cepebpsiHOro 3epkanan,
B3anmogencteune ¢ rmgpokcngom meam (I)) n nx npyumeHeHne ans obHapyXeHust npeaenbHbIX
anbAerngoB B NPOMbILUIIEHHbBIX CTOUHbBIX BoAax. [onyveHne npegernbHbIX anbaerngos: OKUCNEHNe
CnvpToB, rmapatauna auetuneHa (peakunsa Kydeposa). TOKCMYHOCTb anbaerngos. MNpumeHeHne
dopmanbgervnga n auetanbgernga. AUeToH Kak npeacrtaBuTenb KeTOHOB. CTpoeHne MoneKyIsibl
aueTtoHa. OcobeHHOCTM peakLmm OKUCreHns aueToHa. lNpumeHeHne aleToHa.

KapboHoBble kncnotbl. Knaccugukaumnsa n HomeHknatypa kapboHoBbIX kucroTt. CTpoeHue
npeaenbHbIX O4HOOCHOBHbIX KAPOOHOBBIX KUCNOT. QNEKTPOHHOE N NPOCTPAHCTBEHHOE CTPOEHUe
kapbokcunbeHow rpynmnbl. FomMonornyecknin pag n obas oopmyna npegenbHbIX 04HOOCHOBHbLIX
KapOOHOBbIX KACIOT. PU3Myeckne cBoncTBa NpeaenbHbIX OAHOOCHOBHbLIX KAPOOHOBBLIX KACMOT.
XrMmunyeckme CcBoMcTBa npenenbHbIX O4HOOCHOBHbLIX KAPOOHOBLIX KACIOT (peakuum ¢ MeTannamu,
OCHOBHbIMW OKCMOAaMMW, OCHOBaHUSIMM U CONAMMW) KaK NOATBEPXKAEHNE CXOACTBA C HEOPraHMYeCKNMU
kncrnotamu. Peakums aTepudukaumm n ee obpatmmMoctb. BnusHue samectutenen B
yrneBOAOPOAHOM pagukane Ha cuny kapboHOBbIX KUCIOT. OCOBEHHOCTN XMMUYECKUX CBOMCTB
MypaBbWUHOW KUCIOThI. [lonyvyeHne npegenbHbIX OAHOOCHOBHbLIX KAPOOHOBbLIX KUCIOT: OKUCEHNEe
arnkaHoB, afnikeHoB, NepPBUYHbIX CNNPTOB, anbaernaoB. BaxHenwmne npeacrtaBntenn KapboHOBbIX
KACNOT: MypaBbUHas, YKCycHasa n 6eH3onHas. Beiclwmne npegenbHble U HenpeaesrbHble KapboHoBbIE
kncnotel. OnTnyeckas nsomepund. ACUMMETpUYECKUn atom yrinepoga. lNpumeHeHne kapboHOBbIX
KUCIOT.



CrnoxHble adupbl U xnpbl. CTpoeHne n HOMeHKNaTypa CrnoxHbolx adupos. MexknaccoBas
n3omepus ¢ KapboHoBbIMMK KMcrioTammn. Cnocobbl NONyYeHNs CRoXHbIX adupoB. O6paTUMOCTb
peakunun atepudmnkauynun. NpumeHeHne CnoXxHbIX 3OUPOB B NULLEBOWN U NapdroMepHON
NPOMBbILLIIEHHOCTU. XKUPbI KaK CRoXHbIe 3(Mpbl rMyLeprHa 1 BbICLLNX KAapOOHOBbLIX KUCIIOT.
PacTutenbHble 1 XXMBOTHbIE XMPbl, X cOCTaB. PU3nyeckme CBOMCTBA XMPOB. XMMUYECKNE CBOMCTBA
XWPOB: rMApUpoBaHne, okucneHune. M'Maponms nnm omblNeHNe XNpoB Kak cCnocob NPOMbILLIEHHOTO
NOMy4YeHUst CONnen BbICLUMX KaPOBOHOBBLIX KACNOT. MNMprMmeHeHne xnpoB. Mbina Kak conu BbICLUNX
kap6oHOBbIX KMCNoT. Motowme cBoncTBa Mbina.

Yrnesogpl. Knaccudpumkaums yrnesogoB. Pursmyeckne CBOMCTBA U HAXOXOEeHWe yrnesoaoB B
npupoge. [Moko3a Kak anbgerngocnmpt. XMMmnyeckmne CBONCTBA MNHOKO3bl: aumnmpoBaHue,
ankunmpoBaHue, CNMPTOBOE U MOMIOYHOKMCIIOE BpoXKeHne. QKCnepMMeHTanbHble JoKa3aTenbCcTBa
HanuuMs anbgerngHon u CNMPTOBBIX FPYNM B rritoko3e. MNonyveHue rmnoko3bl. PpykTo3a Kak nsomep
rnoko3bl. Pnbosa n gesokcnpmnbosa. BaxkHenwmne gucaxapuabl (Caxaposa, Nnakrosa, Manbstosa), ux
CTpoeHne n msndeckme ceomcTBa. [ Maponn3 caxaposbl, NakTo3bl, ManbTo3bl. Kpaxman u
Lennonosa kak bnonornyeckme nonmMmepbl. XuMmMyeckme CBOMCTBa Kpaxmana (rmaponus,
KayeCcTBEHHasi peakumns ¢ NO4OM Ha Kpaxman n ee NnpuMeHeHne aAnsa obHapy>XeHus Kpaxmarna B
NPOAYKTax NMTaHms). XMMn4eckne CBOMCTBA LIENI0NO03bl: rmaponuna, obpasoBaHme CrOXHbIX
apumpos. MNpumeHeHne n Guonornyeckas ponb yrneesonos. OKNCHEHNE YrNeBo4OB — UCTOYHUK
SHEPrum XnBbIX opraHn3moB. MNMoHATNE 06 NCKYCCTBEHHbIX BONIOKHAX Ha NpMMepe aueTaTHOro
BOSOKHa.

NaeHTudukaumnsa opraHmyecknx coeanHeHni. MeHeTnyeckas cBa3b Mexay knaccamm
OpraHN4YecKnx CoeANHEHUN.

AMWUHBI. [NepBUYHbIE, BTOPUYHbIE, TPETUYHBIE aMUHbl. Knaccudukaumsa ammHoOB no Tuny
YyrneBOAOPOAHOro paankana v Yucrny aMmmMHOrpynn B Monekyrne. SneKTpoHHOE U MPOCTPaHCTBEHHOE
CTpOeHue npeaenbHbiX aMMHOB. Puanyeckne CBOMCTBa aMMHOB. AMUHbI Kak OpraHndeckmne
OCHOBaHWSA: peakuumn ¢ BOAOK, kucnotamu. Peakumsi ropeHns. AHUNWH Kak npeactaBuTenb
apomMaTuyecknx ammHoB. CTpoeHne aHunmHa. NpuynHbl ocnabneHnsa OCHOBHLIX CBOMCTB aHUMHA B
CpaBHEHUN C aMMHaMn NpeaenbHOro psga. XuMmyeckne CBOMCTBA aHUNNHA: B3aMMO4encTBme ¢
Kncnotamm, 6GpoMHON BOAON, okncreHue. lNonydeHne aMmHOB ankunmpoBaHMeM aMMmnaka u
BOCCTaHOBIIEHMEM HUTPOMPOM3BOAHbIX yrnesogoponos. Peakunsa 3uHuHa. NpumeHeHne aMMHOB B
dhapmaueBTUYECKON MPOMbILLUNIEHHOCTU. AHUIMH KaK Cbipbe OS5 NPON3BOACTBA aHUTMHOBbLIX
kpacutenen. CUHTE3bl HA OCHOBE aHUMMHA.

AmMunHoKMcnoTbl 1 6enkn. CoctaB n HoMmeHknaTypa. CTpoeHne aMMHOKUCNOT. FTOMONornyecknii
PS4 NpeaenbHbIX aMUHOKUCAOT. M3omepusa npegenbHbiX aMMHOKUCIOT. Puandeckme CBOMCTBaA
npeaenbHbIX aMUHOKUCNOT. AMUHOKUCIIOTBI Kak aMdOTepPHble opraHundeckne coegmHeHuns. CuHTes
nentngos. MNentugHas ceasb. buonornyeckoe 3HavyeHne a-ammHokucnot. O6nactn npumeHeHns
amuHokucnoTt. benkn kak npupogHble Guononumepsl. CoctaB n cTtpoeHne 6enkoB. OCHOBHbIE
aMMHOKUCNOTbI, obpasytowmne 6enkn. Xummyeckne cBonctea 6enkoB: rmaponms, geHatypauus,
KayecTBeHHbIe (LiBETHbIE) peakunn Ha 6enku. MNpeBpalleHns 6enkoB NULKM B OpraHmsme.
Bruonornyeckne yHkuumn 6enkoB. JOCTUXKEHNSA B N3yHEHMM CTPOEHUS N CMHTE3a BEenKoB.
A3oTcoaepxalume retepoumnknuyeckne coeguHeHns. NMuppon v NMpUanH: ANeKTPOHHOEe CTPOeHue,
apoMaTUYeCKNin XapakTep, pasnmyne B NPpOsiBIEHNN OCHOBHbIX CBOMCTB. HyKnenHoBble KUCNOTbI:
cocTaB n cTpoeHne. CtpoeHune Hykneotngos. CoctaB HyknenHosbix kucnot (QHK, PHK). Ponb
HYKNENHOBbIX KNCMOT B XXMU3HEe4eATeNbHOCTN OpraHn3MOB.

BbicokomonekynsipHole coeanHeHnst. OCHOBHbIE MOHATUSA BbICOKOMOSEKYNSAPHbIX COEANHEHUIA:
MOHOMEP, NONUMeEp, CTPYKTYPHOE 3BEHO, CTeneHb nonumepusaumn. Knaccudpmkaumsa nonnmepos.
OCHOBHbIe cNOCOBbI NONYYEHWST BbICOKOMOSEKYISPHBIX COEAMHEHUIA: peakuumn nonmMepu3sasrmm um
nonukoHgeHcaumn. CTpoeHue n CTpykTypa NonimmepoB. 3aBUCUMOCTbL CBOMCTB NONIMMEPOB OT
CTpOEHUs Morekyn. TepMonnacTuyHble 1 TEpMOpPeaKTUBHbIE nonmmepsl. [poBoadiLme
opraHuyeckme nonumepbl. KOMNo3nTHble MmaTepuansl. lNepcnekTuebl MCNONb30BaHNSA KOMMO3UTHbBIX
maTepmanoB. Knaccudukaumsa BonokoH. CuHTeTU4eckme BosokHa. lNMonnadupHble n nonMamMmmgHble
BOJIOKHA, UX CTPOEeHMEe, CBOMCTBA. [1pakTuyeckoe ncnonb3oBaHne BONMOKOH. CUHTETUYECKME NITEHKN:
n3onaumMa ansa NpoBoAoB, MeMbpaHbl ANA ONpPecHeHNs BOAbI, 3alMTHbIE NIEHKM Ang asToMmobunen,
nnacTbipy, XMpypruyeckme noBsaskM. HoBble TEXHONOrMM AanbHENLWero CoBepLIEHCTBOBaHNS
NONMMEPHbIX MaTepuanos.

OCHOBbI HEOPraHM4YeCKON XMMUU



O6wasn xapaktepucTtuka anemeHToB IA—IlIA-rpynn. Okcuabl n NepoOKCUMAbl HATPUSA N Kanus.
PacnosHaBaHue KaTMOHOB HaTpuUA 1 kanug. Conu HaTpu4, Kanus, Kanbumsa U MarHus, Ux s3HavyeHune B
NPMpPOAE M XN3HM YernoBeka. XKecTKoCcTb BoAbl 1 Cnocobbl ee ycTpaHeHnsa. KoMmnnekcHble
coeIHEHUS antoMUHNSA. ANOMOCUINKATbI.

MeTannbl IB-VIIB-rpynn (Megpb, UnHK, Xxpom, mapraHey). OCOGeHHOCTM CTPOEHMS aTOMOB.
Obwume pusnyeckme n xmummyeckne cBorcTaa. lNonyyenne n npumeHeHne. OKkenabl U rMAPOKCUAbI
9TUX MeTanmnoB, 3aBUCUMOCTb MX CBONCTB OT CTEMEHU OKUCIIEHUS arieMeHTa. BaxHenwme conu.
OkucnuTenbHble CBOMCTBA COSEN XpOMa U MapraHua B BbICLLEN CTENEHU OKncneHnda. KoMmnnekcHble
COeVHEHMUST XpoMa.

O6wasa xapaktepucTtunka anemeHToB IVA-rpynnel. CBOMCTBA, NOSy4YEHNE U NPUMEHEHNE YIS,
CuHTe3-ra3 kKak OCHoBa COBPEMEHHOWN NPOMbILLEHHOCTU. AKTUBMPOBAHHbIN Yrofb Kak aacopbeHT.
HaHocTpykTypbl. MMpoBble AOCTUXEHUSA B 06NacTn co3gaHns HaHOMaTepuanoB. ONEKTPOHHOE
CTPOEHMEe MOMEKYIbl yrapHoro rasa. [lonydeHne n npuMeHeHne yrapHoro rasa. buonornyeckoe
AencTeme yrapHoro rasa. Kapbuabl kanbuus, antoMmHus u xxenesa. KapboHaTbl 1 ruapokapboHaTh!.
KpyroBopoT yrriepoaa B XXMBOW U HEXMBOW Npupoge. KayectBeHHasa peakumns Ha KapboHaT-MOH.
dunsnyeckne n xmmmyeckne cBomcTea KpemHus. Cunanbl n cunuumabl. Okeng kpemuus (1V).
KpeMHueBble KUCNOTbl U UX conun. CunmkaTHble MMHepanbl — OCHOBAa 3€MHOM KOpbl.

O6wasa xapaktepucTtuka anemeHtoB VA-rpynnbl. Hutpngbl. KayectBeHHasa peakums Ha MOH
aMMOHMS. A30THad KUCIOTa Kak okucnuTesnb. HUTpaThbl, X hnandeckne n xmmmyeckme CBOMCTBA,
npumeHeHne. CBOKCTBA, NonyyeHne n npumeHeHne gocdgopa. PocdhuH. PocdopHble n
nonudoccopHble KACOThI. buonornyeckasa posnb occaTos.

O6wasa xapakrepuctuka anemeHToB VIA-rpynnbl. Ocobble CBOMCTBA KOHLEHTPUPOBAHHON
CepHom KncnoTbl. KayeCcTBEHHbIE peakuumn Ha cynbdua-, CynbguT-, n cynbdaTt-uoHbl.

O6was xapakrepuctuka anemeHToB VIIA-rpynnel. OcobeHHOCTM Xxummnn gtopa.
["anoreHoBogOpPOAbLI M UX NONyYeHue. [anoreHoBOAOPOAHbIE KUCNOTbI U UX conu. KayecTBeHHble
peakumu Ha ranoreHng-noHel. Knucnopogcoaepxaiume coeguHeHns xnopa. lNprumeHeHne ranoreHos u
NX BaXXHENLLUNX COeANHEHUN.

BnaropogHble rasbl. lNpumeHeHne 6naropoaHbIX ra3os.

3aKOHOMEPHOCTN B U3MEHEHMM CBONCTB NPOCTbLIX BELLECTB, BOLOPOAHbIX COEOMHEHUN,
BbICLLUNX OKCUO0B U rMAPOKCUOOB.

NaoeHTudukaums HeopraHM4yeCckmx BeLecTs 1 MOHOB.
XUMMA N KN3Hb

HayyHble meToabl NoO3HaHUA B XUMUKU. ICTOYHNKN XnMn4eckon nHdopmarmn. Nouck
MHOPMaLIUKM NO Ha3BaHUAM, UOEHTUdUKaTOpaM, CTPYKTYPHbIM dopMyriam. XMMUYecku aHanus,
CUHTE3, MOAENNPOBaHNE XMMNYECKMUX NPOLIECCOB N ABMEHUI Kak MeTodbl HAy4YHOro NO3HAHWUS.
MaTemaTtunyeckoe MmoaenupoBaHue NPOCTPaAHCTBEHHOIO CTPOEHUS MOSEKYN OpraHN4YeCcKuX BeLLeCTB.
CoBpeMeHHble PU3NKO-XMMUYECKME METObl YCTAHOBIEHUSI COCTaBa U CTPYKTYpbl BELLECTB.

Xumusa n 3goposbe. JlekapcTBa, pepMeHTbl, BUTAMUHbI, FOPMOHbI, MMHEpasibHble BOAbl.
[Mpobnemsbl, CBA3aHHbIE C NPUMEHEHNEM NekapCTBEHHbIX nNpenapaTtos. BpeaHble NpuBbIYKK U
hakTopbl, paspyLuatoLme 340poBbe (KypeHue, ynoTpebneHme ankorons, HapkoMaHus).
PaunoHanbHoe nutaHue. MNMuuwesble gobaBku. OCHOBbLI NMULLEBON XUMUN.

Xumna B meanumHe. PaspaboTtka nekapcts. XMMMUYECKME CEHCOPDI.

XnmMna B NOBCeAHEBHOM XM3HU. MotoLme n Yynctawme cpeacrtea. PenenneHTbl, UHCEKTULMAbI.
CpefctBa NUYHOM rmrmeHbl U kKocmeTukn. MNpasuna 6esonacHon paboTbl C e4KUMK, FTOPHYUMN Y
TOKCUYHbBIMW BeLecTBaMu, cpeactsamm ObITOBOM XUMUMN.

Xumus n cenbckoe Xo3ancTBo. MuHepanbHble U opraHndeckune yoobpenuna. Cpeacrea 3awmThbl
pacTeHun.

Xvmusa B npombiwrieHHocTn. Obwune npeacTaBneHnsi O NPOMBbILLNIEHHbIX cnocobax nonyvyeHns
XMMUYECKNX BELLECTB (Ha NpMMepe NpoM3BOACTBA aMMMaKka, CEpPHON KMCNOThI). MNMpoMbiwneHHasa
opraHuyeckas xumus. Cbipbe 49 OpraHn4Yeckon NpomMbliwnieHHocTH. [pobnema oTxoa0B m
no6oYHbIX NPoAyKTOB. Hanbonee KpynHOTOHHaXHbIE NPON3BOACTBA OPraHUYeCKUX COEANHEHUI.
YepHas n ueTtHaa metannyprms. CTekno n cunukaTtHas NpoOMbILLNIEHHOCTb.

Xumusa n aHepreTuka. MNpupogHble UCTOYHUKK yrrieBogopoaos. [pupoaHbii 1 NonyTHbIN
HeTAHOWM rasbl, UX cocTaB 1 ncnosib3oBaHne. CoctaB HedTH N ee nepepaboTka. HedpTenpoayKTbl.
OkTaHoBoe 4ncrno 6eHanHa. OxpaHa okpyxatowen cpeabl Npn HedpTenepepaboTke n
TpaHCNOPTUPOBKE HEPTENPOOYKTOB. ANbTEPHATUBHBIE NCTOYHUKN SHEPTUN.



Xumunsa B ctpomtenbctee. LilemeHT. BeToH. Moabop onTMmanbHbIX CTPOUTENBHBLIX MaTepuanoB
B MPaKTUYECKON OeATeNbHOCTN YernoBeka.
Xumusa n akonorus. XmMmnyeckoe 3arpsisHeHne oKpyXxarLien cpebl U ero nocrneacTsus.
OxpaHa rmapocaepsbl, No4Bbl, atMmocdepbl, ropbl 1 ayHbl OT XMMUYECKOTO 3arpA3HEHNS.

TemaTnyeckoe nnaHMpoBaHue No anekTuBHomy Kypcy «lMogrotoeka k EM9 no xumun»

Ne | HammeHoBaHue pa3fnenoB U TeM KonuyecTtBo

n/n yacoB

1. | CTpyKTypa KOHTPONbHO-N3MepuTenbHblix MaTepmnanos EMN3 no xumun. 2
OcobBeHHOCTM CaMOCTOATENBHOM NOArOTOBKW LLUKONbHUKOB K EIMD

2. | TeopeTtudeckune ocHoBbl xumuun. ObLLas xmumms 16

3. | HeopraHuyeckas xmmus 16

4. | OpraHuyeckas XMmus 17

5. | lNMpakTnKym No peLLueHnto pacyeTHbIX 3agay 6

6. | Ob6obLeHne 1 NnoBTOpEHME MaTepuana 3a LWKOSbHbIA KYpC XUMUK 11
UTtoro: 68




11 Knacc
KaneHgapHo-TemaTnyeckoe njaHMpoBaHue Kypca BHEYPOYHOU AEeATENbHOCTH

11 knacc
Ne Buabl yuebHom
Konunyectso dopma
K Tem
yIle(/)na ema Yyacos [aTa | opraHnsauuu ”e;('Lgan;é)bCTM
3aHATUA paznen)

CTpyKTypa KOHTPOJIbHO-U3MepuTesibHbIX maTtepuanoB EI3 no xumumn. OcobeHHOCTH
caMOCTOATEeNbHOM NOAroTOBKU WKONLHUKOB KElMD - 2 4

CTpyKTypa KOHTPOSIbHO-U3MepPUTENbHbIX MaTepuanos. TUNOBbIe OLWNOKKN NPU BbINOSTHEHUN
3apaHun EIN3 no xummn. Oco6eHHOCTMN NOAroTOBKU K 3K3aMeHY - 24

TeopeTnyeckne ocHoBbl Xumun. Obwaa xumms - 16 4

5-6 XUMUNYECKUI SNTIEMEHT U XMMMNYecKas 2
CBSI3b.

7-8 PeweHune 3agay no teme: 2
«XNMNYECKUI ANEMEHT U XMMUYeckas
CBSA3bY.

9-10 | XumMun4yeckasa KMHeTuKa. 2

11-12 | PeweHune 3agady no TemMe: 2
«XMUMUMYeckast KWHeTUKa».

13-14 | Teopua anekTposINTUYECKON 2
avccounaunu.

15-16 | PeweHune 3agay no teme: «Teopus 2
AMEKTPONUTUYECKON anCcoLUnaLmnmny.

17-18 | OKMCNUTENBHO-BOCCTAHOBUTESbHbIE 2
peakunu.

19-20 | PeweHune 3agay no Teme: 2
«OKMCnNMTENBHO-BOCCTAHOBUTENbHbIE
peakunmny.

HeopraHnyeckas xumusa - 16 4

21-22 | XapakTepucTuka MeTansioB rnaBHbIX 2
noarpynn n nx coeanHeHnn.

23-24 | PeweHne 3agad no teme: «llleno4vHole | 2
N LLIENTOYHO3EMESbHbIE 3NTEMEHTLI U UX
COE€MNHEHUSA, antoMUHUIA N ero
COeaNHEHUSY.

25-26 | XapakTepucTtuka HeMeTansnoB rnaBHbIX | 2
NoArpynn 1 Nx CoOeanHEHNI (ranoreHs,
noarpynna Kucnopoga, BoAopos).
PelweHune 3agay no teme: «[anorexbi».

27-28 | PeweHne 3agad no teme: «logrpynna | 2

Kucnopoaa, BOAopoay.




29-30 | XapakTepucTtuka HemeTasnsoB rfaBHbIX | 2
noAarpynn n nx coeguMHeHun (noarpynna
asoTa, nogrpynna yrnepoga).

31-32 | PeweHue 3agay no teme: «lloagrpynna | 2
asoTta». PeweHune 3agay no teme:
«Mogrpynna yrnepoaay.

33-34 | XapaktepucTtuka meTansioB NnoboYHbIX | 2
noAarpynn 1 Nx COeaAnHEHUMN.

35-36 | PelwieHune 3agay no teme: 2
«XapakTepucTnka meTtannoB NoBOYHbIX
noarpynn u NX COeaUHEHUMN».

OpraHuyeckass xumus - 17 4

37-38 | Teopusi CTPOEHUNSA OpPraHNYECKUX 2
coegmHeHun. Misomepums.

39-40 | YrneBogopoabl — ankaHbl, ankeHsol, 2
LMKroarnkaHbl, ankuHbl, ankaguetsi,
apeHbI.

41-42 | PeweHne 3agay no teme: 2
«lMpegeneHble yrneBogopoably.

43-44 | PeweHune 3apay no Teme: 2
«HenpegeneHble yrnesogopoapl.

ApEHbI».

45-47 | Kncnopopgcogepxatiuue opraHmyeckne | 3
coeavHeHus (CpaBHUTENbHas
XapaKTepucTmka CnmpToB, anbaernaos
1 KapOOHOBBIX KUCIIOT).

48-49 | PelwweHune 3agav. 2
AsoTcogepkalime opraHnyeckme 2
coeauHeHus1 1 BUONOrMYEeCcKN BaXKHble
BellecTBa.

50-51 | PewweHue 3agav. 2

MpakTuKym no pelueHuto pacyeTHbIX 3agay — 64

52-53 | P3 no ypaBHeHutio XP 2

54-55 | HaxoxgeHne M® BellecTBa 2

56-57 | P3 26, 27, 28 us EIN9 2

O6006LieHne N NOBTOpeHME MaTepuarna 3a WKOSIbHbIA KypC XumMum - 11 4
O606LweHne maTepuana no Teme 2
LWKOMbHOro Kypca «Obwas xmmms» -

58-59 | pelueHune crnoxHbix 3aaad, pasbop
TUMNWUYHbIX OLLNOOK.

O606weHne maTepuana no Teme 2
LLUKONbHOro Kypca «HeopraHnyeckas

60-61 | xumua» - peLeHne CnoXHbIX 3aaau,
pa3bop TUMUYHbLIX OLLIMOOK.

O6o0LeHne maTepmnana no Teme 2
LWKonbHOro kypca «OpraHuyeckas

62-63 | xumua» - peLeHne CrnoXHbIX 3a4au,
pa3bop TUMUYHBIX OLIMOOK.

64-65 | UToroBbin KOHTpOsnb B ¢hopme EIN3. | 2




| 66-68 | UToroBnblii KoHTponb B hopme EM3. |3
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