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HNOACHUTEJBbHASA 3AITUCKA

Pabouasi mporpamma 1o XMMHH COCTaBJIEHa B COOTBETCTBUU ¢ TpeOoBanmsimu Denepanb-
HOTO KOMIIOHEHTA rocyiapcTBeHHOro obOpa3oBarenbHoro cranaapT COO Ha OCHOBE aBTOPCKOM
nporpamMbl H.H. I'apel. ABTOopckas mporpamma: Xumusi. Paboumne nporpammel. [Ipenmernas
muHus yaeOonukoB ['. E. Pymsutuca, ®. I'. ®enpamana. 10-11 xnacewr / H. H. N'apa. — 2-e 3.,
non. — M.: IIpocsemienue, 2013.

Jlnst peanuzanuu porpaMMbl UCTiofb3yeTcs yaeoHuk Pymsutuc I'.E., ®enpaman O.I". Xu-
mus. 10 kmacc. Mockaa, [Ipocsemenue, 2014 r.

Ha uzyuenue npeamera xumuu B 10 kacce MbOVY «3CIL» otBonutcst 68 yacoB B rox (2
yaca B HeJlento) cornacHo YueoHoMy mnany MBOY «3CI», yTBep:k1eHHOMY IPUKa30M JAUPEK-
topa kol ot 28.08.2019 r. Ne 01-16/404.

Hacrosimast paboyas mporpaMma Mo XMMHU COCTaBJieHa st ydamuxcsi 10 kimaccoB, u3y-
YaIOMIMX XUMHUIO Ha 0a30BoM ypoBHeE. [Iporpamma KOHKpPETH3UpPYET COAEp>KaHUE MPEIMETHBIX
TEM 00pa30BaTEIBLHOrO CTaHAApTa, JACT paclpesesieHne yueOHbIX 4acoB 110 pasjenaMm Kypca u
PEKOMEHIYEMYIO MOCJIEI0BATEIbHOCTh U3YUEHUSI TEM U Pa3/esioB y4eOHOT0 peIMeTa ¢ y4eTOM
MEXKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKUA y4eOHOTO Ipoliecca, BO3PACTHBIX OCO-
OEHHOCTEH ydalmuxcs.

Menn:

® (OCBOCHHME 3HAHMH OCHOBHBIX MOHATUN U 3aKOHOB OPraHUYECKOW XMMUU; BBIIAKOIIUXCSA
OTKPBITUN B XUMHYECKON HayKe; pOJId XUMUYECKOM Hayku B (DOPMHPOBAHUH COBPEMEH-
HOM €CTECTBEHHOHAYYHOUN KapTUHBI MUPA; METOJIaX HAYYHOTO MO3HAHNS,

e (QopMupOBaHWE NPEACTABICHHUS O CTPOCHUM OPraHUYECKUX COCJUHEHUW, B3aMMHOM
BJIUSIHUM aTOMOB WJIM TPYIINl aTOMOB, OCHOBHBIX KjlaccaX OpPraHHMYECKHUX COCIUHEHUH,
TUMAX XUMUYECKUX PEAKIINN;

® oOBJIaJleHHMe YMEHUSIMU HAOI0aTh XUMUYECKHE SBICHUS, IPOBOAUTh XUMHUECKUN KC-
MIEPUMEHT, TIPOU3BOIUTH PACUCTHl HA OCHOBE XUMHUYECKUX (DOPMYIT BEIIECTB U ypaBHE-
HUN XMMHYECKUX PEaKIHii, 000CHOBBIBATh MECTO M POJIb XUMHUYECKHX 3HAHWH B Mpak-
THYECKOMU JEATEIBHOCTH JIOJEH, PAa3BUTUH COBPEMEHHBIX TEXHOJIOTHI;

e pa3BHUTHeE TMO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYaIbHBIX W TBOPUECKHX CIIOCOOHO-
CTeil B mpouecce NpOBEACHHSI XUMUYECKOT0 SKCIIEPUMEHTa, CAMOCTOATEIHHOIO MPHOO0-
pEeTCeHMsI 3HAHUH B COOTBETCTBUU C BOSHUKIIIMMH KU3HEHHBIMU MTOTPEOHOCTSIMHU.

3anaum o0OyyeHus:

® TIPUBUTH MTO3HABATEIIHLHBIA HHTEPEC K MPEIMETY Yepe3 CHCTEMY pa3HOOOpa3HbIX 1o Gop-
M€ YPOKOB H3y4Y€HHUs HOBOTO MaTepHuaya, 1adopaTOpPHBIX U MPAKTUYECKUX padoT, JKC-
KYypCHUii, HECTaHJAPTHBIX YPOKOB KOHTPOJISI 3HAHUH;

e co3/maBaTh YCIOBHS Ui (OPMUPOBAaHHMS Yy YYalIMXCS TpPEAMETHOW U ydeOHO-
HCCIIEA0BATENbCKON KOMIIETEHTHOCTEH;

e 00ecrneynuTh yCBOGHHUE YUYalIMMHCS 3HAHUNH OCHOB OPraHWYeCKON XMMMH: BaKHEHMIIUX
(bakTOpOB, MOHATUH, XUMHUUECKUX 3aKOHOB U TEOPH, S3bIKAa HAYKH, JOCTYIMHBIX 0000-
HICHU MHPOBO33PEHUYECKOr0 XapakTepa B COOTBETCTBHM CO CTaHIAPTOM XHUMHUYECKOTO
o0Opa3oBaHus;

® CrocoOCTBOBaTh (POPMUPOBAHUIO Y YUAIIUXCS TPEIMETHBIX YMEHUN U HABBIKOB: YMEHHUSI
paboTaTh ¢ XMMHUYECKUM 000pYyAOBaHHWEM, HAOII0OaTh U OMHUCHIBATh XUMUYECKHUE SIBJIE-
HUS, CPABHUBATh UX, CTABUTh HECJIOKHBIC XUMUYECKUE OIBITHI, BECTH HAOIOICHUS Ye-
pe3 cuctemy J1abopaTOPHBIX, TPAKTUUECKUX PA0OT U AIKCKYPCHH;

® TPOJOJDKUTH Pa3BUBATh Yy ydaluxcs oOmieydeOHble YMEHHUS UM HaBBIKU; 0CO00€ BHHMA-
HUE YAENATh Pa3BUTHUIO YMEHHUS MEPECKa3bIBATh TEKCT, AKKYpaTHO BECTH 3aMKCH B TET-
pansx v IeJaTh PUCYHKH, COCTABIISATH CXEMBI.

3anauu pa3sBUTHA:

e CoO3JaHMe YCIOBHS JUIsl PA3BUTHS Y YUAIllUXCS MHTEJUIEKTYallbHOM, IMOLIMOHAIBHOM, MO-

THUBAllMOHHOMW U BOJIEBOM cpephl:



- CIIyXOBOM U 3pUTENIbHOW NaMsITH, BHUMAHUs, MBIIIUICHUs, BOOOPasKEHUS;
- 3CTETUYECKHX IMOITUH;
- IOJIOXKUTEIHLHOTO OTHOIICHUS K yueOe;
- YMEHHE CTaBUTh LIEJIH Yepe3 yueOHbI MaTepuai KaKJJoro ypoka (Ul 3TOro Ha ypoKax
HCIOJIb30BaTh KPACHUBbIE HATJIAIHBIC TOCOOUS, My3bIKaJIbHbIE (PparMeHThl, CTUXH, 3araj-
KH);
- OlIpeieJICHUEe 3HAYUMOCTH JIF0OOT0 YPOKA KaX/IbIM YUCHHUKOM;

® Da3BUTHE YMEHHH C BEIIECTBAMH, BBINOJIHATh HECIOKHbBIE XUMUUECKUE OMBITHI, COOJIIO-
JaTh MpaBUJIa TEXHUKU 0€30MMaCHOCTH, TPAMOTHO NMPUMEHSATh XUMUYECKHE 3HAHUN B 00-
LICHUH C IPUPOJIOH;

® pa3BUTHE MO3HABATEJIbHBIX MHTEPECOB U MHTEIIEKTYaJbHBIX CIIOCOOHOCTEH B Mpoliecce
MIPOBEICHUSI XMMHUYECKOTO SKCIEPUMEHTA, CaMOCTOSITEIbHOTO MPHOOPETEHUsI 3HAHUI B
COOTBETCTBUM C BO3HUKAIOIIUMU KU3HEHHBIMH TOTPEOHOCTAMH.

3agaym BocIUTaHUSA:

e CrocoOCTBOBAaTh BOCHHMTAHUIO COBEPLICHCTBYIOIIUXCS COLUAIBHO-YCHEIIHbIX JUYHO-
CTeH;

e (opMHUpPOBaAHHE y yYAIIUXCSI KOMMYHHUKATHBHOM U BAJI€OJIOTHYECKON KOMIIETEHTHOCTEH;

® BOCNUTaHHME OTHOLICHMS K XMMHUHU KaK K OJHOMY M3 (pyHIaMEHTaJbHBIX KOMIIOHEHTOB
€CTECTBO3HAHHUS U JIEMEHTY 00I1[€4€eI0BEYECKON KYIbTYPBI;

e (opMHUpOBaHHE TYMAaHUCTUYECKHX OTHOIICHUH M SKOJIOTHYECKH IeIecO00pa3HOro mose-
neHus B OBITY U B IPOLIECCE TPYJOBOM JEATEILHOCTH;

® BOCIUTaHHE OTBETCTBEHHOI'O OTHOLIEHHUS K NMPHPOJIE, OEPEKHOT0 OTHOIIEHHS K y4eOHO-
My 000pYJIOBaHHIO;

® BOCINUTaHHE YMEHMS >KUTh B KOJUIEKTHBE (OOLIATHCS M COTPYAHHUYATH) yepe3 ydeOHbIH
Marepuai Kaxaoro ypoka.

TPEBOBAHMUSA K YPOBHIO IIOAI'OTOBKH OBYYAIOIINXCHI.

IInanupyemMble npeagMeTHbIE pe3yJbTaThl 0CBOeHUs Kypca xumun 10 kiaacca
Tema 1. TeopeTu4yeckre OCHOBbI OPraHUYeCKOH XUMHH.
B pe3ynbraTe u3yueHus TEMbI yyaliuecs JOJIKHbBI

3HATH/NIOHUMATD: GaJICHelWue XUMUYECKUe NOHAMUA. TIPEAMET OPraHUYECKON XU-
MHH, THII XHUMHYECKOM CBSA3M U KPUCTAJUIMYECKOW PEHICTKH B OPraHMYECKHX BEIECTBAX, OCO-
OCHHOCTU CTPOEHUSI U CBOWCTB OPraHMYECKHX COCAMHEHHH, SJIEKTPOHHYIO M 3JIEKTPOHHO-
rpaguueckyro GopMyiy aTomMa yriepoja, TMOpUIN3alMio U BaJ€HTHbIE COCTOSHUS aTOMa yrie-
poJia; BaJEHTHOCTh, CTENIEHb OKHUCIICHUS, YIJIEPOJHBIN CKEJIET, AIEKTPOOTPULIATEIBHOCTh, H30-
Mepus, pojb XMMUU B €CTECTBO3HAHUU; 3HAUEHHE B >KU3HU OOILECTBA; OCHOBHBIE IOJIOKEHUS
TEOpUU XUMHUeCKoro crpoeHuss A.M.BytnepoBa; yriepoiHblii CKeNeT, paauKaiibl, TOMOJIOTH,
M30MEPBI, MIOHATUE CTPYKTYPHOU N30MEPHH.

YMerb: Hazvléamb OPraHUYECKHE BEILIECTBA, OCHOBHBIE MOJIOKEHHS TEOPUH XUMUYECKO-
ro ctpoenus A. M. bytnepoBa; onpedenams NpUHAIIEKHOCTD BEIIECTB K OPraHUYECKUM U He-
OpPTaHWYECKHUM, THITBI THOPUAM3AIMY aTOMA YIIIEpOJa; 00bACHAMb CTPOSHUE OPTaHMYECKUX CO-
CAVHECHUN; 00bACHAMb 3aBUCHMOCTb CBOMCTB BELIECTB OT UX COCTaBa M CTPOCHUS; COCMAG-
J1IAMb CTPYKTYpHBIE (DOPMYIIBI H30MEPOB; onpedeianb BAICHTHOCT U CTEIICHb OKHCIICHUS dJie-
MEHTOB; Xapakmepu3zoeams yriepon 1no nosnoxenuto B [ICXI; nposooumsv camocmoamenn-
HbLl NOUCK XUMHUYECKOW MH(OPMAIIMKM C UCTOIB30BAaHUEM PA3JIMYHBIX HCTOYHUKOB; UCHOb-
306amp KoMnvlomepHsle mexnoao2uu i 00paboTKU U Iepeaayn XUMHUUECKOH nHpopMaluy U
ee MpeNCTaBICHUsI B pa3HbIX (popMax; mpuHuUMams Kpumuieckue oyeHKU JTOCTOBEPHOCTH XU-
MHYECKOM nHpOopMaluu, MOCTYNAONMEH U3 pa3HbIX HCTOYHUKOB.

IIpnodGperaTh ONBIT: OLEHKU JOCTOBEPHOCTH XMMHUECKON MHpOpMaLuu 00 opraHuye-
CKUX COEJMHEHUSX, TOCTYMAIOIEeH U3 Pa3HbIX UCTOYHUKOB; OOBSICHEHUE XUMUYECKUX SBJICHUMH,



MIPOUCXOJIALINX B IPUPOJIE, B OBITY U HAa IPOU3BOJICTBE C YUACTHEM OPraHMYECKUX COEeIMHEHMIA;
9KOJIOTHYECKH I'PAMOTHOTO MOBEACHUS B OKPYKAIOIIEH Cpesie; OLUEHKH BIUSHHUS XUMUYECKOTO
3arps3HEHUS] PA3IMYHBIMH OPraHUYECKHMMHU BEIECTBAMU M NPOAYKTAMHM HX NEepepabdOTKU Ha
OKPY’KAIOIIYIO CPEly U OPraHU3M Y€JIOBEKa.

Temwbr 2-5 Yraesoaopoabl. [IppupoaHbie MCTOYHUKH YIJI€BOIOPOI0B.
B pe3ynbraTe n3yueHus: TeMbl yyaluecs JOJIKHbBI

3HATH/NIOHUMATD: XUMUYECKUE NOHAMUA: ATIKAHbI, INKJIOAJIKaHbl, AJIKCHBI, AJIKaIUEHBI,
QJIKMHBI, apEHBbl, PEaKlUU MOJIUMEpHU3alUY, PeaKui U30MEepU3allii; Ha3BaHUs MEPBBIX IECATH
TOMOJIOTOB NPEICIbHBIX U HENPEACIbHBIX YIIIEBOAOPONIOB; GAJMCHeUWiUe 6eujecmea u
Mamepuanvl. METaH, STUIECH, alleTUIIEH, OEH30I1, Kay4yKH, IJIaCTMACCHI.

YMeTb: Hazvigams YriIeBOAOPOABl 1O «TPUBUAIBHOW» (ITHIIEH, aleTUJIeH, OEH30I,
KaydyK) U [0 MEXIyHapOJHOH HOMEHKIIATYype; onpedenams TPUHAIIEKHOCTb OPraHUUECKUX
BEIIECTB K TMpeNelbHbBIM U HENpEeJeNbHBIM YITIEBOAOPOAAM; Xapaxkmepu3oeams. oOIIe
XMMHYECKHE CBOMCTBAa NPENENIbHBIX M HENpEeIeNbHBIX YII€BOJAOPOAOB (peakluH, TOpPEeHHs,
KAueCTBEHHBIE pPEaKLUU, PEAKIUHN 3aMEIICHMs], PUCOECINHEHUS, PA3JIOKEHNS, U30MEpU3aLIH,
MOJIMMEPHU3ALUN); 00BbACHAMD. 3aBUCUMOCTb (PU3MUECKUX U XUMHUECKUX CBOWCTB BEILIECTB OT
UX COCTaBa U CTPOCHHS HA IPHUMEPE HM3YYEHHBIX YIIIEBOJOPOIOB; 6bINOIAHAMbL XUMUYECKUIL
IKcnepumenm 10 PAaCO3HABAHUIO MPENENbHBIX M HENPEENbHBIX YIIIEBOJOPOJOB; HPOGOOUNb
camocmoamensuulil nouck WHGOPMALMM C HCIOJIb30BAHHEM pA3JIMYHBIX HCTOYHMKOB,
UCIIOJIb30BaTh KOMIIBIOTEPHbIE TEXHOJIOTMHM JUIsl OOpabOTKM UM Hepefauyd XMMHUYECKOH
MH(pOpPMAIIUU U €€ MIPEICTAaBICHMSI B pa3IMUHBIX (opMax.

IIpuobperaTh ONBIT: KPUTUYECKON OLIEHKU JAOCTOBEPHOCTH XMMHUYECKONH MH(POpPMALUU
00 yrieBoJopo/iax MOCTYNAIOUIEH UX pa3HbIX UCTOUHUKOB; OOBSICHEHHUS] XUMHUUECKUX SIBICHUM,
IPOMCXOJAIINX B IPUPOJIE, B OBITY M HAa MPOU3BO/ICTBE C Y4aCTUEM M3YUEHHBIX YIJIEBOJ0POIOB;
9KOJIOTMYECKH TPaMOTHOT'O MOBEACHUS B OKpYXaloLIeH cpese; OLEHKH BIUSHUS XUMHUYECKOIO
3arps3HEHUs] PA3IUYHBIMU YIIIEBOJIOPOJAMH U MPOAYKTAMU UX NMEpepaboTKU Ha OKPYKaIOIIYIO
Cpely W Ha OpPraHM3M 4YeJOBeKa; 0e30ImacHOro OoOpalleHHs C TOPIOYMMH M TOKCHYECKUMHU
BEIIIECTBAaMH U JJaOOPaTOPHBIM 000pPYOBAaHUEM.

Tema 6. Cnuptbl 1 (PeHOIBI
B pe3ynbraTe U3ydeHus: TEMbl ydaliyuecs T0JKHbBI

3HATBH/MIOHUMATB: XUMUYECKUE NOHAMUA TIPEJCIIbHBIE OJHOATOMHBIE CIIUPTBI, MHOTO-
aTOMHBIE apOMAaTUYECKHUE CIUPTHI, (PEHOIIb; HA36AHUA TIEPBBIX MSATH — ILIECTH IOMOJIOTOB IIpe-
JIEJIbHBIX OHOATOMHBIX CIIUPTOB, MHOTOATOMHBIX CIIMPTOB U ()€HOJIOB; GAJCHeluIUE 6eUieCnea
U Mamepuassl. METUIOBBIA U 3TUIOBBIE CIIUPTHI, ITUICHIJIUKOIb, TIULEPHH, (EHOJIBI.

YMerb: peuwrams pacuemnvie 3a0auu; HA3616ams CIIUPTHI U (PEHOIIBI IO KTPUBHATBHON
U MEXAYHapOAHOW HOMEHKJIATYpPE; onpedensamb NPUHAIIC)KHOCTh OPraHMYECKHUX BEIIECTB K
MpeleabHbIM OJIHOATOMHBIM CIHUPTaM, MHOTOATOMHBIM CIUPTaM U (EHOJIaM; XaApaxKmepu3o-
éamb OOIIME XUMHUYECKHE CBOWCTBA MpPEIENIbHBIX OJHOATOMHBIX M MHOI'OATOMHBIX CIIMPTOB,
(heHOJIOB; 00BACHAMb 3aBUCUMOCTb QU3NYECKUX U XMMHUYECKHX CBOMCTB BEILECTB OT UX CTPO-
CHUsS Ha IIPUMEPE CHUPTOB U (PEHOIIOB; GbINOAHAND XUMUYECKUI IKCREPUMEHM TI0 PACcIIO3Ha-
BaHUIO CIIUPTOB U (PEHOJIOB; HPOGOOUM b CAMOCTOSITENbHBIN OMCK XUMUYECKON HH(OPMALUH C
UCIOJIb30BAHUEM PA3JIMUHBIX UCTOYHHUKOB, HCIIOJIBb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUH ISl 00-
paboTKH U nepeayr XMMUYECKONH MH(OPMaLIMK U €€ NPEICTaBICHUS B pa3IMYHbIX (opMax.

IIpuoOperaTh ONBIT: KPUTUYECKON OLIEHKU JOCTOBEPHOCTH XMMHUYECKON MH(POpPMALIUU
0 cnMpTax M (peHoax, MOCTYNAMEH U3 pa3HbIX UCTOYHUKOB; OOBSICHEHUS] XUMHUYECKUX SIBJIE-
HUH, TPOUCXOJAIIMX HA MIPOU3BOJCTBE, B IPUPOJE U B OBITY C yUaCTHEM CIIUPTOB U (DEHOJIOB;
9KOJIOTUYECKH IPaMOTHOI'O IIOBEJCHUS B OKpYXKAloOIEH cpelle; OLEHKH BIIMSHUS XMMUYECKOIO
3arps3HEHUs] Pa3IMYHBIMU CHHpPTaMHU M (peHomamu; 6e30macHOro OoOpalleHUsl C TOPIOYUMH U
TOKCHUYECKHMH BEIIECTBaMHU, J1a00paTOPHEIM 000pyJOBAHUEM.

Tema 7. Aabaeruabl, KeTOHbI, KApPOOHOBbIE KUCJIOTBI.
B pe3ynbraTe n3ydeHus TeMbl yyaliuecs J10JIKHbI



3HATH / NOHUMATb: XUMUYECKUE NOHAMUA. ANbICTUIIbI, KETOHBI, KAPOOHUIILHAS TPYII-
Ta, «peaxius cepeOpsHOTo 3epKajgay, KapOOHOBBIE KHCIOTHI, OOIINE CBOMCTBA OPraHUIECKUX U
HEOPraHUYECKUX KUCJIOT; HA3BaHUS IEPBBIX IATH — LIECTU TOMOJIOTOB aJIbJIETUIOB U KETOHOB,
KapOOHOBBIX KUCJIOT; aicHelluiue eeujecmea u mamepuanst. GopmMaabIeruli, yKCyCHbIN ajlb-
nerun, GenondopmanbaeTuIHbIe CMOJIbBI, allETOH, MypaBbHHAS, YKCYCHAs, MaJbMUTHHOBAS, CTE-
APUHOBBIC KUCJIOTHI.

YMeTh: Hazvieams ajbAeruabl, KAPOOHOBHIE KUCIOTHI IO «TPUBUATBHONY» U MEXKIyHa-
POIHON HOMEHKIIATYPE; onpeodenams NPUHAIIICKHOCTh BEIIECTB K ajbJerujiaM, KETOHaM, Mpe-
JIENBHBIM W HEMpeJeIbHbIM KapOOHOBBIM KHUCIIOTaM; peuiams pacuemuvle U IKCHePUMEH-
manvHle 3a0auu; Xapakmepuzoeamsy ooe QGu3nYecKue XMMHUYECKHE CBOMCTBA allbJETUIOB,
KETOHOB M KapOOHOBBIX KHUCIIOT, PEAKIUH TOJHKOHCHCAIINH; 00BACHAMb 3aBUCUMOCTh (HU3H-
YECKMX M XMMHUYECKHX CBOMCTB OT UX COCTaBa M CTPOCHMs HA IIPUMEPE albJAECTUIOB U KETOHOB,
KapOOHOBBIX KHCIIOT; 6bIHOJIHANL XUMUYECKUI IKChEPUMEHm TIO PACTIO3HABAHUIO aJIbJICTHU/IOB
U KETOHOB, KapOOHOBBIX KHCJIOT; HPOBOAUTH CAMOCTOSATEIbHBIN MOMCK XUMUYECKOI nH(popMa-
IUU; UCHOJIb306aMb KOMNbIOMEPHble MeXHo02uu s 00pabOTKU U Mepelaydl XUMHYEeCKOU
nH(pOpMaIlUY U ee MPEeACTaBIECHUS B pa3IMUYHbIX (hopmax.

IIpuodperaTh ONBIT: KPUTHUECKON OICHKH JOCTOBEPHOCTH XUMHYECKOU WMH(MOpMAIINU
00 anpaeruaax, KeTOHaX U KapOOHOBBIX KUCIOTaX; OOBSICHEHHS] XUMUYECKUX SIBJICHUN IPOUCXO-
JSIIUX B MPUPOJIE, B OBITY M HA MPOU3BOJICTBE; SKOJOTMUYECKH I'PAMOTHOTO MOBEJIEHUS B OKPY-
JKAKOILEH Ccpelie; OLUEHKH BIMSHUS XMUMHUYECKOTO 3arpsi3HEHMS PA3jIU4YHBIMU AJIbJIETHIAMH, Kap-
OOHOBBIMH KHCJIOTAMHU M TIPOAYKTAMHU HX MEepepabOTKU Ha OKPYKAIOIIYI0 CPEely U Ha OpraHU3M
YeJioBeKa; 0€30MacHOro oopamieHns ¢ TOpIOYMMHI U TOKCUYECKUMU BEIIeCTBaMU, JIA0OPAaTOPHBIM
000pyTI0BaHUEM.

Tema 8. Cnoxuble 3GupbI U KUPHI. YTJI€BOAbI.
B pe3ynbTraTe n3ydeHUs TEMbI yHalIUECs TOJIAKHbI

3HATH /MOHUMATB: XUMUYECKUEe NOHAMUA . CIIOKHBIE d(DUPBIL, )KUPBI, MbLIa, YIIEBOBI,
MOHO-, - U TIOJIUCAXapHua0B, TJIIOK03a, (PPYKTO3a, caxaposa, Kpaxmal, LeJUIoI03a, ooiue
CBOICTBA; HA38aHUA CIOXKHBIX YPUPOB, )KUPOB; GaMCHelluIUe 6eulecnea U Mamepuaisl. Map-
rapyH, Maclia, MbUIa, TIIF0K03a, (PPYKTO3a, caxapo3a, Kpaxmall, IeJIIFJI03a, UICKYCCTBEHHBIC BO-
JIOKHa.

YMmeTh: Hazvieamp KapOOHOBBIC KHCIIOTHI, CIIOKHBIC (DUPBI, KUPHI 10 «TPUBHATBHON» H
MEXIYHApOJAHOW HOMEHKJIAType; ONmpeAesATh MPUHAIJICKHOCTh BEIIECTB K YIJIeBOJaM, Auca-
XapuaaM U ToJIcaxapuiaM; pemaTh pacueTHBIC 3aJa4d; Xapakmepuzoeamsp oOume Gusznye-
CKHE€ M XMMHUYECKHE CBOMCTBA CIIOKHBIX 3(UPOB, )KUPOB, MOHOCAXAPHUIOB, IUCAXAPUIOB H IMO-
JUCAXapHJIOB; 00BACHAMb 3aBUCUMOCTh (DU3UYCCKUX M XMMUYECKUX CBOWMCTB BEIIECTB OT CO-
CTaBa U CTPOEHUS HAa MpHUMEpe KapOOHOBBIX KHUCIOT, CIOKHBIX 3(DUPOB U KUPOB; 6bINOJIHAND
XUMuU4ecKuil IKChepumenm 1O PACIIO3HABAHUIO TIIIOKO3bl M Kpaxmalna; Hpoeoouns caMOCTOS-
TENBHBIN MOWCK XUMHUYECKOW HH(OpPMAIIUU C HCIOJB30BAHUEM PA3IUYHBIX MCTOYHUKOB, HC-
MOJIb30BaTh KOMITHIOTEPHBIE TEXHOJIOTHH ISl 00paOOTKHU U TIepeadyn XUMHIECKOW HHPOpMAITII
U €€ MPEJICTABICHHUS B PA3IUYHBIX OopMax.

IIpnobGperaTh ONBIT: KPUTHUECKON OLIEHKH JTOCTOBEPHOCTH XMMHUYECKOW MH(pOpMaluu
0 CIIOKHBIX (hHpax u )Kupax, 0 TIIOKO3e, caxapo3e, KpaxMaje | IeJUTI0JI03e, MOCTYMaIoe u3
Pa3HbIX UCTOYHHUKOB; OOBSICHEHUS XMMUYECKUX SIBJICHUI MPOUCXOIAUINX B IPUPOJIE, B OBITY U
Ha MPOU3BOJICTBE; IKOJOTMUECKHA IPAMOTHOTO MTOBEICHUS B OKPYKAIOLLIEH Cpelie.

Tema 9. AMUHBI M AMHUHOKHCJIOTHI.
B pe3ynbTrare n3ydeHUs TEMbI yUalIUeCs TOJKHbI

3HATH /MOHMMATH: XMMHYeCKHe MOHATHS: aMUHBL, anu(aTUYecKue aMUHbl, AHWJINH,
AMHHOKHCJIOThI; HA3BAHMS [IEPBBIX IISITH — LIECTH TOMOJIOTOB aMUHOB U AMUHOKHUCIIOT; BaXK-
HelilMe BelecTBa U MaTepuasbl aHWINH, AMUHOKHCIIOTHI.

YMeTh: Ha3bIBaTh aMUHBI 1 AMUHOKHUCIJIOTHI 110 «TPUBUAJIBHOW» U MEKTYHAPOAHON HO-
MEHKJIAType; ONpeAessiTh IPUHAIIECKHOCTh OPIrAHNYECKUX BEIIECTB K aMUHAM U aMUHOKHCIIO-
TaM 1 0eJKaM; XapaKTepu30BaTh OOIIHEe XUMUYECKIE CBOWCTBA aMUHOB, aMUHOKHUCIIOT; 00b-



SICHATH 3aBUCUMOCTh (PU3MUECKUX U XUMHUECKUX CBOMCTB BEIIECTB OT UX COCTaBA U CTPOCHHUS
Ha IpUMepe aMHUHOB, aMUHOKHCIIOT; BBINOJIHATH XUMHYeCKHIi IKCIIEPUMEHT 110 pacro3HaBa-
HUIO aMUHOB, aMUHOKHUCIIOT; MPOBOAUTH CAMOCTOSITEIbHBIA MOUCK XUMUYECKON MH(OPMAIIH C
HCIOJIb30BAHUEM PA3IMUHBIX HCTOYHUKOB, UCIIOJIb30BATH KOMIIBIOTEPHBIE TEXHOJIOTUH U1 00-
paboTKM U nepeaayl XUMUYECKOW HHPOPMALIMU U €€ TPEACTaBICHUS B Pa3IMYHbIX (hopMax.

IIpuodGperaTh ONBIT: KPUTUYECKOHN OIIEHKH IOCTOBEPHOCTH XMMUYECKON MHpOpMaLK
00 aMHMHaX, aMUHOKHUCIIOTAX, MOCTYMAIOUICH U3 Pa3HbIX UCTOYHUKOB; OOBICHEHUS XUMUYECKUX
SBJIEHUH, TPOUCXOIAIIUX B IPUPOJIE B OBITY U Ha MPOU3BOICTBE; SKOJIOTHUYECKH IPAMOTHOTO
MOBE/ICHUS B OKPYXKaIOIIEH Cpejie; OLIEHKH BIMSHUS XMMHUECKOI0 3arpsi3HEHUS] pa3IMUYHbIMU
aMHHaMU M IPOAYKTaMH UX MepepaboTKH Ha OKPYKAIOLIYIO CPe/ly U Ha OPraHU3M YeJIOBeKa.
Tema 10. Benxmn.

B pe3ynbraTe U3ydyeHus: TEMbl ydaliuecs J10JIKHbI

3HaTh /MOHMMATH: XMMHYECKHe MOHATHS: OCJIKH, CTPYKTYpPhI OSIIKOBOW MOJIEKYJIBI,
JeHaTypanus, papMakoJIOTH4ecKas XUMUs; BasKHeHIINe BelecTBa M MaTepuaJibl TENTH/IbI,
OMOTNOIMMEpHI, OEJIKH, JIEKAPCTBEHHBIE TIPEnapaThl.

YMeTh: onpeaensiTh IPUHAAIEKHOCTh OPraHUYECKUX BEIIECTB K OeIKaM; XapaKTepH-
30BaTh 00IIMe XUMUYECKHE CBOWCTBA OEJIKOB; 00BACHATD 3aBUCUMOCTD (PU3NYECKUX U XUMU-
YEeCKHX CBOMCTB BEILIECTB OT UX COCTaBa M CTPOCHUS Ha IpUMepe OENIKOB; M0JIb30BaThCH HH-
CTPYKLMEN K JIEKApCTBEHHBIM IIpenapaTaM; peliaTh pacueTHbIC 33/1a4K; BHINOJIHATH XUMHUYe-
CKHIi IKCIIEPUMEHT 110 Paclo3HaBaHUIO OEJIKOB; MPOBOAUTH CAMOCTOSITEIbHBIN MOUCK XUMHU-
YecKoi HH(OPMaIUK ¢ UCTIONB30BaHUEM PA3INYHBIX HICTOYHUKOB, UCTIOIH30BATH KOMITBIOTEP-
HbI€ TEXHOJIOIUHU JJIs1 00pabOTKHU U Nepeaayl XUMUYECKOW HHPOpMAaLUY U €€ TIPEACTaBIEeHUs B
pa3nuyHbIX hopMax.

IIpuobperaTh ONBIT: KPUTHUECKOHN OLIEHKU TOCTOBEPHOCTH XUMHUUECKOH HH(popManun
00 OeJIKax ¥ JIEKApCTBEHHBIX Mpernaparax, MOCTYMAOIICH U3 Pa3HbIX UCTOYHUKOB; OOBSICHEHUS
XMUMUYECKHX SIBICHUH, MPOUCXOIALINX B IPUPOJIE B OBITY U HAa IPOU3BOJICTBE; SKOJIOTUYECKH
IPaMOTHOTO MTOBEACHUS B OKPYXKAIOIIEeH cpesie; yMEHHUS M0JIb30BAThCSI MHCTPYKLIMEH K JIeKap-
CTBEHHBIM IIperaparam.

Tema 11. CuHaTeTHYECKHE TIOJIMMEPBI.
B pe3ynbraTe U3ydeHus: TEMbl ydaliyuecs T0JKHbBI

3HATH /MOHMMATH: XMMHYeCKHe MOHATUSI: MOHOMED, NOJIUMEP, CTPYKTYPHOE 3BEHO,
CTETEHb MOJIMMEPU3alIUY, TEPMOIUIACTUYHBIE U TEPMOPEAKTUBHBIE ITOJIUMEPBI, CTEPEOPETYJISp-
HBIE MOJIUMEPBI, PEAKIIMSI TOTUKOHAEHCAIIUH, PEAKIHS MOJIUMEPU3alNA, CUHTETUYECKUE U UC-
KYCCTBEHHbIC BOJIOKHA; BasKHelIlIe BellleCTBa U MATEPUAJbl [TOJUATUICH, TOJIUIPOIUIICH,
nonuteTpadTopaTHIieH, heHoaDOpPMaThACTUIHBIE CMOJIBI, (DEHOIIIIACThI, AMUHOILIACTHI, TICHO-
IUTACThl, Kay4yKH, pe3rHa, KalpoH, JJaBCaH.

YMeTh: Ha3bIBaTh NOJUMEPHI; XaPAKTEPU30BATH 0011[ME CBOMCTBA U MPUMEHEHNE BbI-
LIETIEPEYUCIICHHBIX TOJUMEPOB; 00BSACHATD 3aBUCUMOCTh (PU3NUYECKUX CBOICTB MOJIMMEPOB OT
HX COCTaBa M CTPOEHHUS Ha MpUMEpPE JTUHEHHBIX (IIOJUATUIIEH, MIOJUIIPONIUIICH) U Pa3BETBIEHHBIX
MOJIEKYJT; BBIIOJHATH XMMHYECKH I IKCIIEPUMEHT 10 U3YYEHUIO CBOMCTB ITOJIMMEPOB U BOJIO-
KOH; MPOBOJAUTH CaMOCTOSITENIbHBIN MOMCK XUMUYECKON HH(OpMaLMK ¢ UCTIOJIB30BAaHUEM pa3-
JUYHBIX UCTOYHUKOB, HCIIOJIb30BaTh KOMIIBIOTEPHBIC TEXHOIOTUH JJIs1 00paOOTKHU U IIepeaadu
XUMHUYECKON MH(OPMALUK U €€ NPECTABICHHS B PA3JINYHbBIX (OpMaXx.

B pe3yabTare n3y4eHusi OpraHu4ecKoil XMMHUH Ha 0230BOM YPOBHE YYAIIUIICH JOJIKEH:
3Hamb/noHUMAamo:

- BaKHEHIIME XMMUYECKHE MOHATHS: BEIIECTBO, XUMHUECKUI AJIEMEHT, aTOM, MOJIEKYJIa,
XMUMHYECKasl CBA3b, BAJICHTHOCTb, CTEIIEHb OKUCJIEHUS, YIJIEPOJHBINA CKeJeT, (PyHKIHMOHAIbHAsA
rpyImna, 130MepHsi, TOMOJIOTUs;

- OCHOBHBIEC TEOPUU XUMHHU: XUMUYECKON CBSI3U, CTPOEHHSI OPIraHUYECKHUX BEILECTB;

- Ba)KHEHIIME BEIIECTBA U MaTepHallbl: YKCYCHasl KHMCIIOTa, METaH, 3TUJIEH, allETUJICH,
O€H30I1, 3TaHOJ, KUPBI, MbLIIa, TIIOK03a, caxapo3a, Kpaxmall, KIeT4aTka, OeJIKH1, HCKYyCCTBECHHbIE
1 CUHTETUYECKHE BOJIOKHA, KayUyKH, I1JIJACTMACCHI;




MEMLD.

- Ha3bIBaTh M3YYCHHBIC BEIIECTBA MO «TPUBHUAIBHOI» WIM MEXIYHApOAHON HOMEHKIIA-
TYpE;

- OOpeAeNsiTh: BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHYECKUX JIEMEHTOB, MPUHAIJIC K-
HOCTb BELIECTB K Pa3JIMYHbIM KJIACCaM HEOPraHUYECKUX COEIUHEHUM;

- XapaKTepHU30BaATh: 3aBUCUMOCTh CBOMCTB BEHIECTB OT UX COCTaBa U CTPOEHHUS], PUPOIY
XMMHYECKOW CBSI3HM, 3aBUCUMOCTb CKOPOCTH XMUMHUYECKOW PEAKLIHMH U IOJOKEHUS XUMUYECKOTO
PaBHOBECHS OT PA3TUYHBIX (PaKTOPOB;

- BBINOJHATD XUMUYECKUI SKCIIEPUMEHT I10 PACTIO3HABAHUIO BAKHEUIIMX OPraHUYECKHUX
BCIIIECTB;

- IPOBOJANTH CAMOCTOSTEIBHBIA TOUCK XUMUIECKOW WH(GOPMAIIUHU C UCIIOIH30BAHHEM
Pa3IMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3/IaHUHA, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WNuTepHeTa); NCOIB30BaTh KOMITBIOTEPHBIC TEXHOIOTHH JIJIsl 00pa0OTKH U TIepelay XUMHUYe-
CKOM MH(OpMAIIUU U €€ TIPEJICTABJICHHSI B Pa3IMUHbBIX (popmax;

- COCTaBIISITh CTPYKTYPHBIE (POPMYIIBI OPTAHMYECKHUX BEIIECTB M3yYCHHBIX KIACCOB, pac-
MO3HATh M30MEPHI MO0 CTPYKTYPHBIM (pOopMysiaM, YpaBHEHHS XUMHUYECKHX pEaKIui, MOATBEp-
KIAIOIIUX CBOMCTBA M3YyYECHHBIX OPraHMYECKHUX BEIIECTB, UX TEHETHYECKYIO CBSI3b, BAXKHEHIINE
CIOCOOBI TIOJTyYEHUsT; OOBSICHATHh CBOMCTBA BEIICCTB HA OCHOBE MX XUMHUYECKOT'O CTPOCHHSI;

- DPa3bACHATH HA MPHUMEpax MPUYMHBI MHOTOOOpa3usi OPraHMYECKUX BEIIECTB, B3aUMO-
CBSI3b OPraHUYECKUX U HEOPraHWYECKUX COCTUHEHUH, MPUUYMHHO - CICACTBEHHYIO 3aBUCUMOCTh
ME¥K]ly COCTaBOM, CTPO€HHEM, CBOMCTBAMU U MPAKTUYECKUM HCIOJIb30BAHUEM BEIIECTB;

- BBINOJHATH MPOCTEUIIINE OMBITHI C OPraHMYECKUMH BEIIECTBAMU, PACMO3HATh COEIUHE-
HUS U IOJIMMEPHBIE MAaTEPUAIIbI IO U3BECTHBIM ITPU3HAKAM;

- MPOBOJAUTH PAcUEThl IO XUMHUECKUM (OpMyJlaM U YpaBHEHHUSM C Y4aCTHEM OpTraHHU-
YECKHX BEIIECTB;

- HCIIOJL30BATh MPUOOPETEHHLIE 3HAHNS U YMEHHUS B IPAKTHYECKON NEATEIbHOCTH U I10-
BCEJITHEBHOM JKU3HH JUIA:

- O0BSICHEHHS] XUMHUECKUX SBICHUHN, TPOUCXOASIIINX B MPUPOJE, OBITY U HA MPOU3BO-

CTBE;
- ONpe/eNeHuss BO3MOXKHOCTH TIPOTEKaHUSI XMMUYECKUX IPEBPALICHUI B Pa3IMYHBIX

YCJIOBUAX U OLICHKU UX HOCJ'ICI[CTBI/H\/JI;

- DKOJIOTUYECKU IPaMOTHOT'O TTOBEJICHHUS B OKPYIKAIOIIEH Cpeae;

- OLICHKH BJIMSIHUSL XUMHYECKOTO 3arpsA3HEHUS] OKPYKAKOLIEH Cpeibl HA OPTaHU3M 4Yell0-
BEKa U JIPYTHe )KUBbIE OPraHU3MBlI,

- 6e3omacHOro OOpalleHHs ¢ TOPIOYMMHU U TOKCUYHBIMU BEIIECTBAMHU, J1a00PaTOPHBIM
o0opynoBaHuEM;

- IPUT'OTOBJICHUA PaCTBOPOB SaHaHHOI\/II KOHILICHTPAIUX B 6BITy M Ha IMPOU3BOACTBE,

- KPUTUYECKON OLEHKH JOCTOBEPHOCTH XMMHMYECKOW MH(OpMAIUH, MOCTyHaromen u3
Pa3HbIX UCTOYHUKOB.

COJEPXXAHUE YYEBHOT O TIPEJIMETA

Tema 1. TeopeTnyecKkre OCHOBbI OPraHM4ecKOil XMMHH.
OCHOBHBIE 321aYH U3YYEHHUS TeMbI

JaTp ydamumcsi nepBoHavyallbHOE MpeACTaBIeHUEe 00 OPraHMYecCKUX BellecTBaX, MO3Ha-
KOMHTbB ¢ OCOOCHHOCTSIMU MX COCTaBa, CTPOSHUS U CBOWCTBAMH B CPABHEHUU C HEOPraHMYECKU-
MU BeecTBamMu. [loka3zaTe HEKOTOpbIE MPUUMHBI MHOTOOOPA3Usi OpraHNYEeCKUX BELIECTB U MPO-
JIOJDKUTH UX BBISICHEHHE B XOJI€ JajibHeMIIero nzydenus npeamera. ChopMupoBaTh MOHATHE O
SBJICHUU H30MEpUH, HU30Mepax, CTPYKTYPHBIX (opMylax, OTpa)KaroUIMX MOPSAJOK COCAMHEHUS
aTOMOB B MOJIEKYJbl. [I03HAKOMUTH y4yalMxcsi ¢ OCHOBHBIMM IOJIO)KEHUSAMM TEOPUH XMUMMUeE-
CKOTO CTpOEHHUsI opraHuuyeckux BeuiecTB A.M.byTinepoBa U Hay4duThb OKa3bIBaTh TH MOJIOXKeE-
HUS Ha IpUMEpEe OpPraHMYecKMX U HeOopraHuueckux BellecTB. [lokazaTh 3HaueHue Teopuu




A.M.BbytnepoBa aJist pa3BUTHsI HAYKHU, TPOMBIIUIEHHOCTU. [103HAKOMUTh yyaluxcsi ¢ OCHOBHBI-
MU HaIpaBJICHUAMHU JAIbHEHILEro pa3BUTHSI TEOPUU CTPOCHHSI OPraHUYECKUX BEIIECTB Ha OCHO-
B€ 3JICKTPOHHBIX MPEJICTaBICHUI U MPOCTPAHCTBEHHOTO CTPOEHUs BemecTB. [Ipogomkuts dop-
MHUPOBAaHUE MHPOBO33PEHUYECKUX ITOHATUH; HAa NPHUMEPE OPraHWYECKHX CHUHTE30B IOABECTU
y4Yalluxcsl K UAEU O MaTepUaJIbHOM €IMHCTBE OPraHMYECKUX M HEOPraHMYECKHX BEIIECTB, MO-
3HABa€MOCTH MPHUPObI, TPUUNHHO-CIIEICTBEHHON 3aBUCUMOCTH MEX/y CTPOEHUEM U CBOWCTBA-
MU OpraHn4eckux BemecTB. CrocoOCTBOBAThH JajJbHEHUIIEMY PAa3BUTHIO MATPUOTUYECKOIO BOC-
MMATAHUS: TIO3HAKOMHTH YYAIUXCS C KU3HBIO U JesATeabHOCThI0O A.M.byTiepoBa, moka3athb 3Ha-
YEeHHE €ro TEOPUH JJISl Pa3BUTHSI OPraHNYECKON XMMHUH KaK HayKH.
Coaepxxanue yueOHOr0 MaTepuasa

dopMHpOBaHUE OPraHUYECKON XMMUHM Kak Hayku. Opranuueckue BemniectBa. [Ipeamer
oprannyeckod xXuMuu. OCOOEHHOCTH CTPOCHHS W CBOMCTB OPraHUYECKHX COCIUHCHHM.
3HAaYEHUE U POJIb OPTraHUYECKOM XMMHUU B CUCTEME ECTECTBEHHBIX HAyK M B JKU3HM OOILECTBA.
Teopust ctpoeHusi opranndeckux coequHeHnii A.M. bytiepoBa. OCHOBHBIE TIOJIOKEHUSI TEOPUH
ctpoenust A.M.bytiepoBa. VYrineponauelii ckeneT. Panukanel. @OyHKIMOHAIbHBIE TPYIIIBL.
l'omonornueckuii psaa. ['omonoru. M3omepuss u ee BUIbl. XMMHYECKOE CTPOEHUE U CBOMCTBA
OpPraHMYECKHUX BEILIECTB. 3HAUYCHUE TEOPUU CTPOEHHSI OPraHMYECKUX COEIMHEHUN. DIEKTPOHHAs
IpUPOJIa XUMHUUECKHX CBSI3€H B OPraHUYECKUX COCTMHEHUSIX. DIEKTPOHHOE 00JIaK0, UX (OPMBIL.
DJEeKTpOHHBIE W DJIEKTpPOHHO-rpaduyeckne (opMyisl aTomMa Yriepojaa B HOPMaJbHOM U
BO30YXJICHHOM COCTOSTHUSIX. BaneHTHbIE cocTosiHUS atoma yriepoaa. KoBaneHTHast CBs3b U ee
pasHoBUIHOCTH. BomopomHas cBsizb. CnocoObl pa3pbiBa CBS3€il B MOJIEKyJaX OPTaHUYECKHUX
BeniecTB. Dnekrpoduisl. Hykneodbunsl. Knaccudukaius opraHndeckux coeIMHEHUN.
JdeMoHcTpanum:
1. Komnekuust opraHn4ecKux BEIIeCTB, MaTEPUATIOB U U3JIETHNI U3 HUX.
2. Mopenu MOJIEKyT METaHa, METaHOJIa, alleTHJICHa, TWJICHA B OeH30a.
3. PacTBOpHUMOCTH OpPraHMYECKUX BEIIECTB B BOJIC U HEBOJHBIX PACTBOPHUTEISX.
4. IlnaBnenue, oOOyriMBaHUE U TOPEHUE OPTAHMYECKUX BEIIIECTB.

YTJUEBOJAOPOAbI

Tema 2. IlpeneibHble YIJI€BOAOPOAbI (AJIKAHBI).
OcHOBHbBIE 321241 U3YYECHUSI TeMbl

JlaTh ydammMcs MOHATHE O XMMUYECKOM, IPOCTPAHCTBEHHOM U 3JIEKTPOHHOM CTPOECHUU
BellecTBa (y MpEACIBHBIX YIIIEBOXOpOjoB). Ha mpuMmepe MeTaHa MO3HAKOMHTH € SP°-
ruOpuau3anei JIeKTPOHHBIX OOJAaKOB aToMma yYrjiepoja, yKa3aTh JUIMHY CBSI3HM, BaJCHTHBIN
yroJi; 1aTh HOHATHH, O TETPASAPUUECKOM CTPOCHUU MOJIEKYIbl MeTaHa. CpopMUpOBaTH OHATHE
0 3Ur3aroo0pa3zHOM CTPOCHHUHU YTJIIEBOJOPOJHON LENH Y MPEACIbHBIX YIIIEBOJA0POIOB, T.€. JOKa-
3aTh NMPOCTPAHCTBEHHOE CTPOEHHUE 3TUX BellecTB. O3HAKOMUTH C MOHSITHEM TOMOJIOTHH, TOMO-
JIOTUYECKON Pa3HOCTH, YKa3aTh Pa3IMYHOE CTPOEHHUE YII€BOIOPOAOB, IIPU KOTOPOM aTOMBI YI-
Jepoja MOTYT COeIMHATHCA B Lienu (y MPeebHbIX) U B HUKIIBI (y nukionapapuHoB). O3HaKo-
MUTbH C MpPaBWIAMHU Ha3BaHUsS BEIECTB U COCTaBJIEHUEM (HOpMY IO COBPEMEHHOH (cUcTeMaTu-
4yecKkoil) HoMeHknatype. HayuuTb cocTaBisiTh ypaBHEHHsS] XMMUYECKUX PEaKIui, TOKa3bIBalo-
M€ XMMUYECKHE CBOWCTBA IMPENENbHBIX YIIEBOJOPOJOB; OOBSICHATh 3TH CBOWCTBA, (CpaBHU-
TEJIBHYIO XUMHUYECKYI0 CTOMKOCTb, CIIOCOOHOCTh BCTYNATh B PEAKLUU 3aMEIIeHUs U T.1.), UCXO-
I U3 CTPOEHUS NPEAENIbHBIX YIieBonopoaoB. IIpoBecTtu rpanp pasnuuus MeEXIy IHOHATHEM
«TOMOJIOT» U «130Mep». HayuuTh cocTaBiIsATh ISl JaHHOIO OPraHUYECKOI0 BEleCcTBa (POPMYIIbI
TOMOJIOTOB M H30MEpOB, Ha3blBaTh WX. IIponomkuth (GopMHUpOBaHUE MOHATUH O MPUYMHHO-
CJIEJICTBEHHONW 3aBUCUMOCTH MEXJy COCTAaBOM, CTPOCHHEM, CBOMCTBAMU IPUMEHEHHEM IIpe-
JIeNbHBIX YTaeBoopoaoB. [loka3aTs O0JbIIOE HAPOIHO-XO3SMCTBEHHOE 3HAYEHUE TPEeAeTIbHBIX
U IUMKJIONapaprHOB, HAX0XKJIEHUE UX B MPHUPOJIE, OCHOBHBIE IIPOMBIIIICHHbBIE CIIOCOOBI UX I10-
JTyYEHMUSL.

Tema 3. HenpeneabHbIe yI1€eBOAOPOABI.



OcHOBHbIE 32124 U3YYEeHUS TeMbI

JlaTh TIOHATHE O KJIACCU(UKAIMU HEMPEICTbHBIX YIIIEBOJOPOIOB (ITHICHOBBIX, JUCHO-
BBIX, alleTHJICHOBBIX). [I03HAKOMUTH ydamuxcsi ¢ 0COOCHHOCTSIMU CTPOCHHS STHJICHOBBIX YTIle-
BOJIOPOJIOB: HAIIMYME B MOJEKYIE KDaTHBIX YIJEPOJ - YINEPOAHBIX CBsiseil, ¢ Sp° , SP -
rubpuan3zamueii, cnocobamMu o0pa3oBaHus M CBONCTBAMH G- U M-CBS3SIMH. Pacmivputh 3HaHUS
YUYaIUXCs O BHJIAX CTPYKTYPHON M30MEPHH: H30MEPUH TTOJIOKCHHS KPATHBIX CBSA3CH, M30MEepUHN
B3aMMHOT'0 TIOJIO’KEHUSI KPATHBIX CBSI3CH, M30MEPHUH BEIIECTB, IPUHA/IIICIKABIIUX Pa3HBIM TOMO-
JOTUYECKUM psiaaM. [103HAKOMHTE ydammxcs ¢ (PU3NIeCKUMH, XUMHYSCKUMHU CBOWCTBAMU 3TH-
JICHOBBIX, TUEHOBBIX, AIlCTUJICHOBBIX YIJIEBOJOPOJIOB, 3aKPEIHUTh YMEHUS 3alHCHIBATh ypaBHE-
HUS peaklui, OTpakaloIMX XMMHUYECKHE CBOMCTBA HEIMpPEICIbHBIX YIIeBOAOPOAOB. HayuuTh
yUYaluXcsl JaBaTh CPABHUTENBHYIO XapaKTEPUCTHKY DPAa3HBIX TOMOJOTHYECKUX PSIAOB HEmpe-
JIENTBHBIX YTIIEBOIOPOJIOB: BBISBIISITh Y HUX OOIEe W OTIMYHOE B CTPOSHUH M CBOICTBAaX, YKa3bl-
BaTh MPUYHMHY 3TOro. J[aTh MepBOHAYANBHBIC TPEJCTABICHUS O BBICOKOMOJEKYISPHBIX COEIU-
HEHMsIX. PacimpuTh TOHSATHE O B3aMMHOM BIIUSTHUHM aTOMOB B MOJICKYJIaX Ha OCHOBE DJIEKTPOH-
HBIX TipefcTaBieHuid. [loka3zaTe TPUYUHHO-CIICJICTBEHHYIO CBS3h MEXKIY CTPOSHUEM, CBOWCTBA-
MU ¥ IPUMEHEHHEM HENpeeNIbHBIX YIIIEBOJIOPOIOB. Paccka3arh O HNIMPOKOM HCIOJIB30BAHHU
HeTIpEe/IeTbHBIX YIIIEBOJOPOJIOB IJIsi pa3HOOOPA3HBIX CHHTE30B; MOKa3aTh 3HAUCHHE Kaydyka B
COBPEMEHHOM XKU3HU W T.1. HayuuTh ydammxcs pacKpbIBaTh T€HETUYECKHUE CBS3U MEXKIY pas-
JUYHBIMA TOMOJIOTHYECKUMHE PSAMH YTIEPOJOB, COCTABIIATh TCHETHUECKUE TICTIOYKH, 3AITUCHI-
BaTh YPaBHEHHS PEAKITHIA.

Tema 4. ApomaTnueckne yrieBoaopoabl.
OCHOBHBIE 32/1241 U3YYEHUS TEMbI

[TpoomKHUTh 3HAKOMCTBO y4aIIuXcs ¢ APYTHMHU PSIaMH YTIEBOJOPOJ0B — apeHamu. [1o-
3HAKOMUTHh C OCOOEHHOCTSMH CTPOCHHS apOMaTHYECKHX YIIIEBOJAOPOJIOB: HAJIHYUE YIIEPO.-
YIIEPOHOTO IHKIIA, SP° - THOPUIM3AIIIH, CIIOCO6OM 0OPA30BAHMS G —CBSI3U M EIHHOTO T~ HJICK-
TpOHHOTO OONaka. PacmmmpuTe 3HaHMS ydamuxcs O BUAAX CTPYKTYPHOH M30MEPUHU: H30MEPUH
3aMecTUTeIed U uX noJjokeHus. [IpoJomKUTh pacKpblBaTh NIPUYMHBI MHOTOOOpa3usl opraHuye-
CKHX BemecTB. [103HaKOMUT ¢ HU3NUIECKUMH U XUMUYECKUMH CBOWCTBaMHU OEH30JIa U €r0 TOMO-
JIOT'OB. 3aerHI/ITB YMCHUA 3alIMChIBATh YPABHCHHA XUMHNYCCKUX pCaKHI/Iﬁ, OTpaXaromux XuMHu-
YeCKHe CBOMCTBA U CIIOCOOBI MOTyYEeHUs] apOMaTHYECKHUX YTIIEBOAOPOI0oB. HayunTh packpbiBaTh
TCHCTUYCCKUEC CBA3HU MCXKAY Pa3IMYHBIMU I'OMOJIOTHYCCKUMHU psaaaMu yri€BOJOpPOJ0B, COCTaB-
JSITh TEHETUYECKUE 1IETIOUKH, 3aIIMChIBAaTh YPAaBHEHUS PEAKIIUM.

Tema 5. IlpupoaHbie MCTOYHUKH YIJI€BOIOPO/I0B.
OcCHOBHBIE 33/1a4M U3YYEHHUS T€MbI

JlaTp ydamumMcs TOHITHE O TPUPOIHBIX UCTOYHUKAX YTIIEBOJOPOAOB: IPUPOIHOM U IO-
MyTHOM Ta3ax, HeTH, kKameHHOM yrie. [lo3HaKOMUThE co croco0amu epepadOTKU MPUPOTHOTO
ra3a, He)TH, KAMEHHOTO YIJIs KaK HMCTOYHUKOB TOIUIMBA U CHIPHS AJI MOTYYSHHUS MHOTHX Opra-
HAYECKHX BemecTB. [loka3zaTh 3HaUCHUE BaKHEUITUX HEPTEIPOIYKTOB U CIIOCOOA OXpaHBI MPH-
ponbl oT 3arps3HeHHs. OOBSICHUTH  TPUYUHBI CHIDKEHHE JO0IW HEPTH B TOIUIMBHO-
SHEPreTUYecKoM OajlaHCe CTPaHbl U YBEIWYEHHE MCIIOJIb30BAHMS IPUPOJIHOTO U MyTHOTO ra3oB
B KaueCTBE rOprOYero B aBTOTpaHcnopTe. Pacckazarh 0 mepcrnekTuBax MOJy4YeHHUs KUJIKOrO ro-
proyero u3 TBepaoro Toruea. [I03HaKOMUTH C OCHOBHBIMU HaIpaBJIEHUSIMU PAa3BUTHUS YHEpre-
TUKU B CTPAaHE U MPOOJIeMaMy U3MEHEHUs CTPYKTYPhl HAPOAHOXO3SUCTBEHHOTO UCIIOIB30BaAHUS
YIJI€BOJIOPOAHOIO CHIPBS, TIOKAa3aTh POJIb XMMHUHU B PEILICHUU SHEPIe€TUYECKUX MPOOIIEM.
Cojaepixanue yue0HOr0 MaTepuaJa 1o reMam 2-5

AJKaHbl. DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE AJIKAHOB. [ OMOJIOTHYECKHUIA P,
obmras ¢popmyna ankaHoB. CTpoeHUE MOJIEKYJIBI METaHA B IPYTHX alKaHOB. M3oMepus amkaHOB.
®duznyueckrue CBOWCTBA, aJIkaHbl B MPHUPOJC. XUMHUUYECKHE CBOWCTBA: PEaKIMM 3aMelleHus (Ha
MpuUMepe TAJIOTCHUPOBAHMS AJIKAHOB), TOPEHHUE, TEPMHUECKOE DPA3J0KEHHE U H30MEpHU3aLIMs




ankaHoB. [lomyyeHre U MpUMEHEHHE AJIKaHOB, MPOMBIIIJICHHbBIE CIIOCOOBI MONYYEHUs: KPEKUHT
ankaHoB, (pakuuoHHas mneperonka Hedtu. [loHsTHe O HMKIOANKaHaX, WX HOMEHKJIATYpa,
CTPOEHHUE, CBOMCTBA.

AJIKEHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE aJTKEHOB. [ OMOJIOrHYECKU psI.
Homenkiarypa. M3omepust: yriiepoaHOU LeTH, IT0JI0KEHU KPaTHOU CBA3HU, LIUC-, TPAHC-
n3oMepusi. XUMHUYECKHEe CBOMCTBA: PeaKIUN OKUCIEHUS (TTOJTHOE OKHCIIEHUE — FOPEHHE B
KHUCJIOPO/E, HETIOIHOE — 110J1 ACUCTBUEM OKHCIUTENCH, HanpuMep, IepMaHraHara Kajius),
MpUCcOeUHEeHHs (THIPUPOBAHUE, FAIOT€HUPOBAaHNE, TUIpAaTallls, THIPOraJIoTeHUPOBAHUE),
nonumepusanuu. IIpasuno MapkosHukoBa. IlonydeHne u npuMeHeHHE alIKEHOB.

AJIKMHBI. DJEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHWE aleTWieHa. ['oMonoru u
n3omepol. HomeHnknatypa ankuHOB. @PuU3MUECKHME W XUMUYECKHME CBOMCTBA. Peakumu
npucoenuHeHus u 3amenienus. [lonyuenue. [Ipumenenue.

AJKaJlueHbl: CTPOCHUE MOJIEKYJI, H30Mepusi W HOMEHKJIATypa, (U3NYecKHe U
XUMHUYECKHE CBOMCTBA. [IpupoaHblii M CHHTETHYECKUH Kaydykd, pe3uHa. llomydeHue u
IIPUMEHEHHE AJIKaNECHOB.

ApomaTHuecKHe YIiieBOJ0pOJIbl (apeHbl). DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
6enzona. M3omepus n HoMeHKIaTypa. Pu3ndeckrue 1 XUMUYECKHe CBOiicTBa OeH3oa. ['omonoru
6enzona. OCOOEHHOCTH XHMHUYECKHX CBOWCTB TOMOJIOTOB O€H30Ja Ha MpUMepe TOIyola.
I'eneTnueckas cBA3b ApOMATUUYECKUX YIIIEBOIOPOAOB C APYTUMH KJIacCaMH YIi€BOJOPOIOB.

[IpupoiHble UCTOYHUKHU YIiIeBoA0poioB. [Ipupoansiit ra3. IlomyTHele HedTsAHbIE Tra3bl.
Hedts n Hedrenponyktsl. @uznueckue cBoiictBa. CriocoOsl nepepadorku Hedtu. Ileperonka.
Kpekunr repMuueckuii 1 kataautuaeckuil. Kokcoxummuieckoe nponu3BOACTBO.

I'eneTnyeckas CBSA3b MEXKAY KjacCaMH OPraHUYECKUX COCTUHEHU.

BeinosnHeHne yrpaxHEHUN 10 U3TOTOBIEHUIO MOJEIEN MOJIEKYJ, BHITOJTHEHUE TECTOB.
PacuyeTHble 3a1a4H:

1. Haxoxxnenue MonekynsapHoOi (hopMysbl OpraHMUECKOro COeUHEHHs 10 Macce (00beMy) Impo-
JYKTOB CTOpaHMs.
2. HaxoxaeHne MOJIEKYISIpHOI OpMYITBI BEIIECTBA MO €r0 OTHOCUTENHOM MJIOTHOCTH U Mac-
COBOM J10JI€ 3JIEMEHTOB B COCUHEHUSX.
JdeMoHcTpanum:
5. B3pbIB cMecH BO3yXa C METAHOM.
6. OTHOlLIeHHE aJKaHOB K pacTBOpaM IepMaHTaHaTa Kaius, LIeoYeld, KUCIOT U K OpOMHOMU
BOJIC.
7. llonydenue aneTuieHa KapOUIHBIM CIIOCOOOM.
8. B3aumogeiicTBue aleTuiIeHa ¢ pacTBOPOM Ie€pMaHIraHaTa Kajaus 1 OpoMHOM BOAOM.
9. N'openue anerusneHa.
10. Pa3noxeHune kaydyka Ipy HArpEBaHUH U UCIIBITAaHUS ITPOYKTOB HAIpEBaHUSI.
11. beHson — kak pacTBOpPHUTENb, TOpeHUE OeH30I1a.
12. OtHomIeHNE OeH3071a K pacTBOPY MEpPMaHraHaTa KaJus 1 OpOMHOHN BOJE.
13. Okucnenue Tomyona.
JlaGopaTopHbIe ONBITHI:
1. M3roroBnenue Moaeei yriieBOAOPOI0OB U UX rajJoreHONPOU3BOIHBIX.
2. O3HakoMIIeHHE ¢ 00pa3IaMu MPOyKTOB HedTenepepadoTKy.
IIpakTnyeckas pabora:
1. KayecTBeHHOE OInpeienieHue yriepoia, BOAOPoAa U XJ0pa B OPraHNYECKUX BEIIECTBAX
2. IlonydyeHue 3THIIEHA U U3YUYEHHUE €0 CBOMCTB.
KonTpoabHas padora:
1. «IIpenenbHble yrieBoIOPOIBD»,
2. «YTIeBOIOPOIBI».

KUCJIOPOACOAEPKAIIUE OPIAHUYECKHUE COEJWHEHUSA
Tema 6. Cnuptbl 1 (PeHOIBI.



OcHOBHbBIC 321a4¥ U3YYCHUS TEMbI

JlaTh nmepBOHaYalbHbIE MOHATUS O KHCIOPOJIOCOJEPKAIIMX BElIeCTBaX (CIUPTHI, (eHo-
7b1). [103HAKOMUTH CO CTPOEHUEM CIIUPTOB, (PEHOIIOB, JaTh MOHATHE O (DYHKIIMOHAIBLHON TPpyIIe
aTOMOB M B3aUMHOM BIIMSIHMM €€ Ha CBOMCTBA BelecTBa. OOBSICHUTH CYIIHOCTh M 3HAYEHUE BO-
JOPOJHOM CBsi3U. Pa3BUTh MOHATHE U30MEPUU: TIOZHAKOMHTD C U30MEpHUEH MONI0KeHUs (QyHKIH-
OHAJILHOW TPyNIbl U U30MEpUEN MeXIy OAHOATOMHBIMU CHUPTAMU U HPOCTHIMH 3PHpaMU.
CdhopmupoBaTh 3HaHUS O XMUMHYECKHUX CBOWCTBAX CIUPTOB U (PEHOJIOB, HAYYUTh 3aMUCHIBATH
yYpaBHEHUSI XUMUYECKUX PEAKIHI (3aMEIIeHus — ¢ METAJUIMYECKUM HAaTPUEM U XJOPOBOAOPO-
JIOM, J€TUpaTallii — MEX — U BHYTPUMOJIEKYJISIPHOM, OKUCIIEHUS U 11p.). HayunTs nokas3siBaTh
B3aMMHOE BIIMSIHHE aTOMOB B MOJIEKYJIAaX CIUPTOB M ()EHOJIOB HA OCHOBE 3JIEKTPOHHBIX IpE.-
ctaBneHuid. [IpogomkuTe GopMHpPOBaHNE MHUPOBO33PEHUECKUX 3HAHUI: YMEHUE XapaKTEepH30-
BaTh CBOWCTBA M IPUMEHEHHE U3y4aeMbIX BEILECTB, HA OCHOBE UX COCTaBa U CTPOEHHUs (J0Ka3a-
TENbCTBO MPUYMHHO-CIIEJCTBEHHOW 3aBHCHUMOCTH); Pa3bsICHUTh BIUSHUE KOJWYECTBEHHBIX H3-
MEeHEeHMH (YBEJIMYEHHE YIJIEBOJOPOJHOrO paauKaia, yucia (GyHKIHMOHAIBHBIX TPYII) HA Kaue-
CTBEHHbIE (M3MEHEHHue CBOICTB). Ha OCHOBe SKcIepMMEHTA MO3HAKOMHUTH y4aIIMXCs C Kaue-
CTBEHHBIMU pEaKLUsIMH Ha OJHOATOMHbBIE W MHOTIOaTOMHBIE CIIUPTHI U (heHoi. JlaTh mpencTas-
JIEHUE O MPOMBIIUIEHHBIX CHOCO0ax MOJIY4YEHMsI CIIUPTOB, ONTHMAJbHBIX YCIOBMSX UX OCY-
mectBieHus. ChopMynupoBaTh 3HAHHS yYaIIUXCs O TYOUTEIbHOM BO3AECHCTBUM CIIUPTOB HA OP-
raHu3M 4esioBeka. 1103HakOMUTE ¢ BONpPOCAMM OXpaHbl OKPYKAKOLIEH CpPeabl OT IPOMBIIUICH-
HBIX OTXOJ0B, coaepxamux ¢peHon. [Iponomkuts GopMupoBaHie 3HaHUI O FTeHETUYECKON CBSI3U
MEX1y pa3IMYHbIMU OPTraHUYECKUMU BEIIeCTBaMH (YIJIEBOJOPOIaMHU U CIIUPTAMU).
Coaepxanue y4e0HOro MaTepuasa

OpnHoaTOMHBIE IpesieabHble cUPThl. OCOOEHHOCTH 3JIEKTPOHHOIO CTPOEHHUS MOJIEKYJ
cnupTOB, (yHKIMOHaNbHas rpynmna. CocTtaB M KiIacCUpUKAIM CIUPTOB. MeXMOIEeKyIsipHas
BOAOpOJHAs CBA3b. Du3mueckue cBoicTBa crnupToB. M3oMepus (MOJIOKEHUS TMIPOKCHIBHBIX
TPYII, MEXKIaccoBasi, «YyIJEpPOJAHOTO CKelleTa») M HOMEHKJIaTypa. XHMMHYECKHe CBOMCTBa
CIUPTOB, OOYCIIOBJIEHHbIE HAJIMYMEM B MOJIEKYJIaX THIPOKCOTPYII: 00pa3oBaHHE aJIKOrOJISITOB,
B3aMMOJCICTBUE  TaJOT€HOBOJOPOJAMH,  MEXMOJEKYJIIpHass W BHYTPUMOJIECKYJSpHAs
Jeruaparanus, 3TepupuKans, OKUCIEHUE U JerHIPUPOBAHUE CIIUPTOB.

CBoiicTBa MeTaHOa (3TaHOINA), OJTy4YeHUE U IpUMeHeHHe. PU3NoIorHuecKoe AeicTBUe
CIIUPTOB Ha OpPraHM3M yeloBeKa. AJKOTOJIU3M M ero nociueAacTBus. [lpoduiakTuka ankoroiams-
Ma.

I'eneTnyeckas CBSA3b OJJHOATOMHBIX MIPEEIbHBIX CIIUPTOB C YIIIEBOAOPOIAMH.

MsuoroaTtomuble cnupthl. OcOOEHHOCTH CBOMCTB MHOIOAaTOMHBIX cnupToB. KauecTBeH-
Hasl peaklys Ha MHOIOATOMHBIE CIIUPTHI. BaxkHeillue npeacTaBuTeIi MHOTOATOMHBIX CIIUPTOB
- STWIEHIJIMKOJb, IHuLepuH. CBOMCTBA, IPUMEHEHHUE.

@enonbl. CTpoeHne Monekyiabl (eHona. B3anMHOe BiIMsSHHE aTOMOB B MOJIEKYJE Ha
npuMepe Mouiekynsl heHona. duszndeckue CBOMCTBA U MOTyuyeHHe. XUMHUUECKUEe CBOMCTBa (e-
HoJa Kak (yHKUIusS ero crpoeHus. KuciotHeie cBoiicTBa. B3anMHOe BiIMsHHE aTOMOB W TPYIII
aTOMOB B MOJIEKYJIaX OpraHMYECKUX BellecTB Ha nmpumMepe denona. [lomukonaeHcanus ¢peHomna ¢
dbopmanpaerunom. KauectBennas peakiusi Ha (enon. [Mpumenenue denona. Knaccudukamms
¢enosnoB. CpaBHEHHE KHCIOTHBIX CBOWCTB BEIIECTB, COACPKALINX THAPOKCUIBHYIO TPYIIY: BO-
Ibl, OJIHO- U MHOTOAQTOMHBIX CIIHUPTOB, (eHoia. DNeKTpopuiIbHOE 3aMelleHHe B OEH30JIbHOM
Kousble. TokcuuHOCTh eHoa u ero coequHenuil. [IpuMeneHre npon3BoIHBIX (peHoa.

Pemenne pacuyeTHbIX 3aa4. BerunuciaeHus 1o TEpMOXUMUYECKUM YPABHEHUSM.
PacueTrHble 33124
Pacuérel N0 XUMUYECKUM YPABHEHUSIM IIPU YCIIOBUH, YTO OJHO U3 PEArNPYIOIINUX BEIIECTB JaHO
B U30BITKE.

JdeMoHcTpanum:

14. BzaumopaeiictBue penosa c GpoMHOI BOAOH M paCTBOPOM I'MIPOKCHIA HATPUSI.
JlabopaTopHbI€ ONBITHI:

3. PacTBOpeHuUE TIULEPUHA B BOJIE.




4. Bzaumoneiicteue rnurepuna ¢ rugpokcuiom meau (1) (kauecTBeHHas peakiys Ha MHOTO-
ATOMHBIE CITUPTBHI).

Tema 7. Anbaeruabl, KeTOHbI, KAPOOHOBBIE KUCJIOTHI.
OCHOBHBIE 321aYH U3YYEHHUS TeMbIl

[TpoaomkuTh 3HAKOMCTBO € KHUCJIOPOJOCOIEPKALIUMHU COETUHEHUSIMH Ha MPUMeEpe ajlb-
JETHJI0B, KETOHOB M KapOOHOBBIX KHCIHOT. J[aTh MOHATHE O KapOOHWIBHON W ambAeTUIHOU
(yHKIIMOHAJIBHBIX TPYMIAX, PACCMOTPETh UX AJIEKTPOHHOE CTPOEHHUE; 00 KapOOKCHIbHON (QyHK-
LIMOHAJILHOM TpYIIE, PaCCMOTPETh 3JEKTPOHHOE cTpoeHHue. Iloka3zaTe B3aMMHOE BIIMSHUE aToO-
MOB BHYTPH (DYHKIIMOHAJIBHOM T'PYIIIBI, @ TaKXKe B3aUMHOE BIMSHUE (DYHKIMOHAIBHOMN TPYIIIbI
U YIJIEBOJAOPOJHOrO pajuKaia B MoJsieKyise. I[03HaKOMUTh ¢ XMMMUUECKUMH CBOMCTBaMH ajbje-
TU/I0B, KETOHOB M KapOOHOBBIX KHUCIJIOT, AaThb UM OOBSICHEHHsI Ha OCHOBe cTpoeHus. [loscHUTh
0COOEHHOCTH PEAKIMIl OKUCIIEHUSI U BOCCTAHOBIICHUSI B OpraHUYECKON XUMHH, PaccMoTpeTs re-
HETUYECKYI0 CBSI3b MEXKIY KHCIOPOAOCOJEPKAIMMH COCIUHEHUSIMA U YIJIEBOJOPOJAMH.
Hayuuts cocTaBiIATh ypaBHEHUS PEaKLMM, XapaKTEPU3YIOLIMX CBOMCTBA BEIECTB U UX I'E€HETH-
yeckue cBsi3u. [Iponomkuts GopMupoBaHHE MUPOBO33PEHUYECKUX MOHSITHIA; MOKa3aTh MPUYMH-
HO-CJIEJICTBEHHBIE CBSI3U IIPU PACCMOTPEHUM CTPOEHUS, CBOICTB, IPUMEHEHUSI JTAHHBIX BELIECTB;
nepexo]] KOJIMYECTBEHHBIX WU3MEHEHUN B KAYECTBEHHBIE MPU PACCMOTPEHUHU T'OMOJIOTMYECKOTO
psiaa anpJeTu0B U M3MEHEHHH MX (PU3NYECKUX CBOMCTB C yBeln4ueHHeM Macc. OxapakTepuso-
BaTh HapOJHOXO35MCTBEHHOE 3HAYCHHE BAXKHEUILINX MPEICTaBUTENEH.

Coaepxxanue yueOHOIro MmaTepuaJia

Anpperunpl. CTpoeHHE MOJIEKYN ajbAETHAOB, MOJEKYIbl popmanbaeruaa. OcobeHHoCTH
CTpOeHUs KapOOHWIBHOU rpytiibl. U3oMepus u HoMeHkIaTypa. Pu3nueckue CBOMCTBA alberu-
70B. XMMUYECKHE CBOMCTBA aJIb/IETHI0B, 00YCIOBIEHHBIE HATHUKUEM B MOJIEKyJle KapOOHUIbHOU
TPYIIIBI — TUAPUPOBAHKE, OKUCICHHE aMMUAYHBIMUA pacTBOpaMu okcuzaa cepedpa (1) u rumpok-
cuna meau (I11). @opmasbaerna u aneTanbAeriI: MoTydeHre U IpuMeHeHne. KauecTBeHHbIE pe-
aKIUK Ha anpaeruabl. [loBropeHne peakuuy moMuKOHAeHcAH (heHoma ¢ GopMallbAEeTHIAOM.

AleTOH — TIpe/icTaBUTeNb KeTOHOB. OCOOGHHOCTH CTPOCHHS U XUMUYECKUX CBOMCTB Ke-
TOHOB. [IpnMenenue.

OIHOOCHOBHBIEC MpefeNbHble KapOOHOBBIE KHUCIOTHL. CTpoeHHE MOJIEKYNT KapOOHOBBIX
KHCJIOT W KapOOKCWibHOW Tpymmbl. Kiaccudukanms m HOMEHKIIATypa KapOOHOBBIX KHCIIOT.
duznveckne CBOMCTBa KapOOHOBBIX KHUCIOT M MX 3aBHCHUMOCThH OT CTPOEHHUs Mosekyn. OOriue
CBOMCTBa HEOPraHMYECKHX U OPraHWYECKUX KHUCIOT. BiausHue yriieBogopoaHOro pajukaia Ha
cuily KapOOHOBOM KHCHOTHL. — Peakuus sTepuduxanuu, ycioBus ee nposeneHus. Ilomydenue
KapOOHOBBIX KHCIOT M IpuMeHeHue. KpaTkue cBeieHHS O HENpeaeabHbIX KapOOHOBBIX
KHCIoTax. l'eHeTudeckas CBSI3b KapOOHOBBIX KHCIOT C JPYTUMHU KJIaccaMU OPTaHUYECKUX
coenuHeHuil. KapoboHoBbIe KMCIIOTHI B pupoJe. bruonornyeckas posib KapOOHOBBIX KUCIIOT.
PacyerHble 3a1a4H:

OnpeneneHre MaccoBOM WM 0OBbEMHOI 10U BBIX0/1a MPOAYKTA PEAKIIMHN OT TEOPETUUYECKU
BO3MOXKHOTO.

JdeMoHcTpanum:

15. B3aumojeiicTBe allpAeTuia ¢ aMMUA4YHbIM pacTBOpoM okcuna cepebpa (I) u ruapoxcuna
menu (I1).

16. PacTBOpeHuE B alleTOHE Pa3IMYHbIX OPraHUYECKHUX BEIIECTB.

JlaGopaTopHble padoThI:

5. llonydenue sTaHaisd OKUCIEHUEM ITAHOJIA.

6.0Oxucnenne MeTaHass (3TaHallsl) aMMHAYHBIM pacTBOPOoM okcuaa cepebpa (1).

7. Oxucnenue metanais (3taHais) rugpokcuaom meau (II).

IIpakTHyeckas pabora:

3.Pemenune skcnepuMeHTAIbHBIX 3aJ]a4 Ha paclo3HaBaHUE OPraHUYECKHUX BEIIECTB.

Tema 8. CaoxHbie 3QUPBI U JKUPBI. YTJIEBOAbI.



OCHOBHBI€E 32/124H U3YYEHHUS TeMbI

JlaTh TOHATHE O CTPOCHHH, CBOWCTBAX M MPUMEHEHUHU CIOXKHBIX 3¢upoB. Ha mpumepe
peakuuu 3TepuUKalii pa3BUTh 3HAHUS YYAIUXCS O 3aKOHOMEPHOCTIX XUMHUYECKUX PEaKIUi,
YCIOBUSIX CMEIICHHUS XUMUYECKOro paBHOBecus. JlaTh MOHATHE O KHMpaX Kak OMOJIOrMYECKU
BaKHBIX CJIIOXKHBIX 3(pupax. [[03HAKOMUTH ¢ IPEBPALEHUSMU YKUPOB MUIIK B OPraHU3Me, POJIBIO
KUPOB B MUTaHUU. O3HAKOMUTH YYAIIMXCS CO CIIOCOO0aMH IEPepabOTKH KUPOB B TEXHUKE (THI-
poJiu3, TUIPUPOBAHKE), YCIOBUAMH UX OCYHIECTBIEHUS, 3HAUEHHUEM JaHHBIX IpoieccoB. Pac-
CMOTpPETh 3aMEHY IHIIEBOTO CHIPbSI HEMUIIEBHIM. JlaTh MOHSATHE O CHHTETHYECKUX MOIOIIUX
CpeICTBax, NMOKa3aTh pa3ianuue B cBoiicTBax Mblia 1 CMC. PackpeITh npobiieMy 3aliuThl HpH-
poxsl ot 3arpsizHeHus CMC. HayunTh NpuUMEHSTh 3HaHUSI O 3aKOHOMEPHOCTAX XUMUYECKUX Pe-
aKIU{ MPU OTPEIEIICHUN YCIOBUI MPOBEJICHUS PEeaKINK dTePUPUKALINN U TUIPOIN3a CIOKHBIX
3(UpOB, )KUPOB, OOBICHUTH MPOMBINIJIEHHBIE CTIOCOOBI MTEPEePadOTKH KHPOB.

[To3HaKOMHUTH y4JalMXcs ¢ BaKHEUIIMMU MPEACTABUTEISIMU YIIIEBOJIOB: MOHOCAXapuaa-
MHU(TJTFOKO3a, TIEHTO3bI), TUCaxapuIaMu (caxapo3a), momcaxapuaamMu(Kpaxmall, 1ejurrio3a), ux
CTPOEHHEM, CBONCTBAaMH, IPEBPALLECHUSAMH B IPOLECCE KUZHEAESITEIbHOCTH OPraHu3MoB. J[aTh
MOHATHE O PA3NIUYHBIX U30MEPHBIX (hOpMax MOJIEKYJI MOHOCAXapuIOB — JIMHEWHON U HUKINYe-
CKOH. Pacmmputh npeacTaBiieHne 0 IPUPOAHBIX NOJUMEPaxX (KpaxMai U LeJUI0I03a), X CTpoe-
HUHM MOJIEKYN (JIMHEHHOM U pa3BeTBIEHHOM). [I03HAKOMUTH C TEXHUYECKUM MPUMEHEHUEM I10-
JAMcaxapuioB — MPOMBIIUIEHHOM IOJYyY€HUH HCKYCCTBEHHOTO BOJIOKHa(aneTaTHoro). Hayuuts
JIaBaTh CPABHUTEIbHYIO XapaKTEPUCTHKY YIJIEBOAOB IO COCTaBy (Kpaxmall U IIeJIII0103a), CTPO-
€HHI0, CBOMCTBAM, yKa3bIBaTh MPUUYMHY CXOJICTBA U OTJIMYMS, 3aMUCHIBATh YPABHEHUS XUMUYE-
CKHX peaKIuii, OOBSICHATH €IMHCTBO HEOPraHMUYECKUX U OPraHUYECKUX BEIECTB.

Coaepxxanue yueOHOro MaTepuaJia.

Crnoxuble >¢upsl. CtpoeHnue ciaoxkHbIx 3¢hupoB. CBOICTBa, MOTyuyeHHUE, MPUMEHEHHUE.
N3omepust ciaoxHbIX 3(QUpOB (YIIEpOoIHOTO CKeleTa M MeXkKiaccoBas). HomeHkmatypa ciox-
HBIX 3¢upoB. OOpaTuMocTh peakuuu stepudukannu. ['uaponus cnoxueix 3¢gupos. PaBHoBecue
peaxyu dTepUPUKAINNA — THIPOIH3a, (AKTOPHI, BIHUSIOIIAE HAa HETO.

Kupsl. XKupsl — cnoxkabie 3(GUpHI TIHLEPHUHA U KapOOHOBBIX KHCIOT. COCTaB U CTPOCHHE
MoJieKyn xupoB. Kimaccuukaus 1 HOMEHKIATypa kupoB. OMBIICHHE KUPOB, TIOTYyICHUE MBI-
na. I'mapupoBanue xuakux >kupoB. Maprapus. Kupel B npupojne. Ilpumenenue. buonoruue-
cKast YHKITUS KUPOB.

Motomue cpenctsa. [Tonarue mputa 1 CMC, 00bsicCHEHUE WX MOIOIIUX CBOMCTB (B CpaB-
Henun). [IpaBuna 6e3omacHOro 0OpamIeHus Co CpeACTBAMHU OBITOBON XHUMHUH.

MoHo-, nu-, nonucaxapunbl. I[IpencraButenu kaxaou rpymnmbsl. buonorunueckas poib
yriaeBoJ10B. VX 3HaUeHHe B )KU3HU YEJIO0BEKa U 00I1eCTBa.

Monocaxapuzbl. ['moko3a. Ctpoenue monekynbsl. OnTuueckas (3epKaibHas) U30MEPHS.
®Ou3nyeckue W XUMHUYECKHE CBOMCTBAa TIJIIOKO3bl. PaBHOBecHME B pPACTBOPE TUIFOKO3BI.
3aBUCUMOCTh XMMHUYECKHX CBOMCTB TIJIIOKO3bl OT CTPOEHHUsI MOJIEKYilbl. BiaumoneiicTBue
TUAPOKCUIOM MEIH IPU KOMHATHOM TEeMIEpaType W MpU HarpeBaHUH, dTepUPUKAIM, peaKIUs
«cepeOpsiHOTO  3epKanay, TuapupoBaHue. Peakuuu OpoKeHUS TIHIOKO3bl: CIHPTOBOTO U
MOJIOUHOKHCIIO0r0. ['TI0K03a B pupoze. buonornyeckas posib rioko3bl. [IpuMeHeHne rioKo3sl
Ha OCHOBe ee¢ cBoMcTB. dpykTO3a Kak u30oMep IUOKO3bl. CpaBHEHME CTPOECHHUE MOJEKYI U
XUMUYECKHX CBOMCTB IJTIOKO3bI M GpyKTO3bl. DpyKTO3a U €e Ouonoruveckas poiib. [Ipumenenue
TJIFOKO3bI U PYKTO3BI.

Hucaxapuabl. Caxaposza. CtpoeHue qucaxapuioB. BoccranaBiauBaromye 1 HEBOCCTaHAB-
nauBarome aucaxapunabl. Caxaposa, IakTo3a, MaabTo3a, UX CTPOCHHE U OUMOIIOTHYECKAs POJib.
IM'maponus nucaxapuos. [IpoMbllIEHHOE MOJYy4eHUE caxapo3bl U3 MPUPOIHOTrO Chipbs. [Ipume-
HEHUE UCaXapHJIOB.

Hosnmcaxapuapl. Kpaxman u Hemwirono3a — MNPeACTaBUTENM HNPUPOJHBIX IOJUMEPOB.
CpaBHuTeNIbHAST XapaKTepucTuka. Peakimss mnoidukoHjeHcauuud. Puznueckue U XUMHUYECKHUE
CBOMCTBa mojucaxapuaoB. ['maponus nonucaxapuaoB. KauecTBeHHas peakuuss Ha Kpaxmail.
Haxoxaenue monucaxapuioB B MpHpoJe, X Ouonmoruueckas ponb. Ilpumenenue. [lonstue 00




HCKYCCTBEHHBIX BOJOKHAX. B3anMopeicTBre IEIITI0N03bl C HEOPTaHUYECKUMH U KapOOHOBBIMU
KHCJIOTaMU. ALleTaTHOE BOJIOKHO.

JlabopaTopHble ONBITHI:
8. PacTBOpUMOCTH KHPOB, JIOKa3aTEILCTBO MX HEMPEACIHLHOTO XapaKTepa, OMBUICHUE KU-
pOB.
9. Cpasuenue cBoiictB Mbi1a 1 CMC.
10. 3nakoMCTBO ¢ 00Opa3lamMu MOIOIIMX cpencTB. M3ydeHne ux coctaBa M MHCTPYKIIUH 10
IPUMEHEHUIO.
11. BaumoaeiicTBrE TIIFOKO3bI cO TUAPOKCcHIoM Meau (I1) mpu 0OBIYHBIX YCIOBHSIX U TIPH
HarpeBaHUU.
12. B3aumoneicTBHE TIIIOKO3bI C aMMHAYHBIM PacTBOpoM okcuja cepedpa (I).
13. B3aumonelicTBUE caxapo3bl C TUAPOKCUIOM KabITHSI.
14. BzaumoneicTBuE Kpaxmana ¢ HOJAOM.
15. T'mpponu3 kpaxmaiia.
16. O3nakomiieHHE ¢ 00pa3IaMu MMPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH.
IIpakTH4yeckass padora:
3. Tlonyyenue u cBoiicTBa KapOOHOBBIX KHCIIOT.
4. PenieHre 3KCcepUMEHTAIBHBIX 3a/1a4 Ha MOJy4EHHUE U paclio3HaBaHUE OPraHMYECKHUX
BEIIIECTB.
5. Pemnrenue SKCIICPUMCHTAJILHBIX 3a/la4 Ha MOJIYYCHHUEC U paCIIO3HABAHNEC OPraHNYCCKHUX BC-
IIECTB.
KontpoabHasi pabora:
3. «CnupTsl 1 HeHONBIY, «ANBIAETUIBI U KETOHB), «KapOOHOBBIE KUCIOTHD.

A30TCOAEPKAIIUE OPTAHUYECKHUE COEIUHEHUSA

Tema 9. AMUHBI 1 aMMHOKHCJIOTHI. Beakn.
OcHOBHbIE 32124 U3YYEeHUS TeMbI
[lo3HaKOMUTH yyaluxcs ¢ HOBBIMHU KJIaCCaMU OPraHWYECKUX BEIECTB: aMUHAMM, aMUHOKHCIIO-
Tamu. /laTh MOHSATHE O CTPOSHUU JAHHBIX BEIIECTB Ha OCHOBE AJIEKTPOHHBIX MPEICTaBICHMIA.
[TokazaTh, 4TO aMUHBI ABJISIIOTCA IPOU3BOJAHBIMUA aMMHUaka. [03HaKOMHUT ¢ XUMUYECKUMU CBOM-
CTBaMU, HAYYUTh COCTABIIATh YPaBHEHHs] XMMUUYECKUX PEaKIIHii, CpaBHUBATh CBOMCTBA aMHHOB C
aMMHMaKOM, aMUHOKHCIIOT C KapOOHOBBIMU KHUCJIOTAMH M aMHUHAMH, OOBSICHATh MPUYUHY CXOJI-
CTBa U OTJIWYMsI. BBeCTH HOBBIC MOHATUS 00 OPraHUYECKUX OCHOBAHUSX M OOBSICHUTH UX CTPOE-
HUE M CBOWCTBAa Ha OCHOBE MPOTOJIUTUYECKUX IMPEACTaBIECHUIN, 0COOEHHOCTAX amM(pOTEPHOCTH
OpraHMuYecKHX coequHeHuil. Ha mpumepe mpeaenbHbIX apOMAaTHYECKUX aMHUHOB (QaHWJIMHA) TO-
Ka3aTh CMEILEHUE AIEKTPOHHOM IJIOTHOCTH B MoOJjeKyie. B3aunmuoe BnusHue aromoB. Crioco6-
CTBOBATh JAJIbHEHIIIEMY Pa3BUTHIO TIPEJCTABICHUA O HEMCUEpPIaeMOM MHOTr000pa3uu OpraHu-
YECKUX BEILECTB, 3aBUCUMOCTH MX CBOWMCTB OT CTPOEHUS, CO3/1aHHEe HOBBIX BellecTB. [loka3aTh
00JBIIOE MPAKTHYECKOE 3HAYCHHE aMUHOB (aHUJIMHA), aMUHOKHUCIIOT. [[03HAKOMUTH C COCTaBOM,
CTpOEHHEM, CBOMCTBaMU M OHonoruueckuMu pyHkuusmu OenkoB. [TokazaTe, 4To Genku sBIS-
10TCA BBICIIEH (DOPMOI OpraHu3aluy BCETO KUBOTO, YTO PA3BUTHUE BEIIECTB B MPHUPOAE UAET OT
MpOoCTHIX opM 710 Gosiee CiIoKHBIX. [[03HAKOMUTH yJammxcs ¢ 0COOEHHOCTSIMU CTPOSHUS Oeli-
KOBBIX MOJIEKYJ (4EeThIpe ypOBHs opraHu3aiuu) [lokasars. 4To nepBUYHAS CTPYKTYpa MOJICKYIIbI
Oenka (TMOJTUTIENTHIHAS 1IETTh) COCTOUT U3 OCTATKOB A-aMHUHOKHCJIOT, & MHOTOOOpa3ue XuMHu4e-
CKUX CBOWCTB M (yHKUMH OelIKOB OOBsICHSETCA 0OpazoBaHHEM OoJiee CIOXKHON BTOPUYHON U
TPETUYHOU CTPYKTYyp. Pacckazath 00 ycmexax B M3ydeHUU U CHHTE3e OenkoB. J[aTh moHATHE O
(hapMaKoJIOTHYECKON XUMUH, TTO3HAKOMHUTH C HEKOTOPHIMH TpernapaTamMu (acupuH, mapaneTo-
MOJI, aMOKCHUIIWIINH, HHTep(EpPOH, aKTUBUPOBAHHBIN YTrOJb) U MPABUJIAMU UX UCIIOJIb30BAHMUS.
Coaepxanue yueOHOro MmarepuaJia

Awmunbl. Onpenenenue aMuHOB. CTpoeHre Mosiekya. AmMuHorpynmna. Knaccudukanms,
M30MEpHsl 1 HOMEHKJIaTypa aMUHOB. DU3HUYECKUEe U XUMUYIECKUE CBOMCTBA. AnnaTniecKkue




aMuHbl. AHWIMH. CTpOeHUE MOJIEKYJIbl aHWIMHA. B3auMHOe BIUsIHEE aTOMOB B MOJIEKYJIE Ha
npuMepe MoJieKylbl annianHa. CBolicTBa aHwiIMHA. [loyyeHne aMMHOB: alKUJIMPOBaHUE AMMHU-
aKka, BOCCTAHOBJIEHHE HUTPOCOEAMHEHMH (peakius 3unuHa). [IpuMeHeHne aMuHOB.

AMHHOKHCIIOTEI. COCTaB U CTPOEHUE MOJIEKYJ AaMUHOKHUCIOT. M3oMepus 1 HOMEHKIATy-
pa. @usnueckue CBOKWCTBA. J[BOMCTBEHHOCTh KMCIOTHO-OCHOBHBIX CBOMCTB aMUHOKHUCIIOT U €€
MPUYMHBI (AMUHOKHCIIOTHI KaK aM(OTEepHbIE OPraHUYECKHUE COECTUHEHHs). XUMHUYECKHUE CBOII-
CTBAa AMUHOKHUCJIOT — B3aUMOJICUCTBUE C OCHOBAHUSIMU, CUJIbHBIMHU KUCIOTaMU, METaJUIAMHU U UX
OKCHJIaMH, CIHpPTaMU ¢ 00pazoBaHUEM CIOXKHBIX 3¢upoB. OOpa3zoBaHNe BHYTPUMOJIEKYISIPHBIX
coneit (OMMOJSIPHOTO MOHA). Peakiusi moMMKOHICHCAIUA aMHHOKUACTOT. CHHTETHYECKHE BOJIOK-
Ha (KampoH, SHAHT U Ap.). buonoruueckas pons amuHokucnot. Ilpumenenue. I'enernyeckas
CBSI3b AMMHOKHUCJIOT C IPYTUMH KJIaCCaMU OPraHMUYECKUX COEAMHEHUI.

benku — npupoansie noaumepsl. CoctaB u crpoenue. [lenTunnas rpymmna aToMOB U Nen-
tuaHas cBa3b. [lentuael. TlepBuuHas, BTOpUYHAS, TPETUYHAS CTPYKTYPHI O€NKOB. UeTBepTHY-
Hasl CTPYKTypa OeNIKOB Kak arperaiusi 0eIKOBBIX 1 HEOEIKOBBIX MOJIEeKya. Dusndeckue u Xu-
MHUYECKHE CBOWCTBA — FOPEHUE, IEHATYypalLMsl, TUAPOJIN3, KaueCTBEHHbIE peakiuu. [IpeBparie-
HUe 0eJIKOB B opranuzme, onosnornyeckue Gynkmuu 0enkoB. 3HaueHue O6enkos. [ mobanpHas
npobiemMa OETKOBOTO TOJIOIaHUS U ITYTH €€ PEIICHHS. Y CTIeXH B U3yYCHUU U CUHTE3€ OEJIKOB.

JlexapcTBeHHbIE Ipenaparthl, UX MPUMEpPHI (aCIIUPUH, MapareTOMOJI, aMOKCHIIMIUIMH, UH-
TephepoH, aKTUBUPOBAHHBIH YroJIb), MOKa3aHUs, TPOTHUBOMOKAa3aHHs, TOOOYHBIE IEHCTBUSI.
JdeMoHcTpanum:

17. Oxpacka TKaHM aHUIMHOBBIM KPACHUTEJIEM.
18. JloxazarenbcTBa HaMU4Ms (PYHKIIMOHATBHBIX TPYIII B PACTBOPAX aMUHOKHCIIOT.

PacuyerHble 3a1auu:
Pemenrie KOMOMHHUPOBAHHBIX 3a7a4.
JlabopaTopHbIe ONBITHI:
17. IiBeTHble peakuuu 6enKOB (OMypeToBasi U KCAHTONPOTEUHOBAS PEAKIINN).
18. 3HaKOMCTBO ¢ 00pa3liaMu JEKapCTBEHHBIX PENapaToB JOMAIIHEH METUIIMHCKON aTEUKH.

BBICOKOMOJIEKYJ/ISAPHBIE COEJIUMHEHUSA

Tema 10. CunTeTn4yecKue moJiuMepbl.
OCHOBHBIE 321291 H3VYEHHH TEMbI

JlaTh ydammuMcs MOHSATHE O CHUHTETUYECKMX BBICOKOMOJEKYJISPHBIX BEUIECTBaX U MOJIH-
MEpHBIX MaTepHajiaX Ha UX OCHOBE (TIACTMACCHI, CHHTETHUYECKUE BOJIOKHA U Kaydyku). [To3Hako-
MUTh CO CTPOCHHUEM, CBOMCTBAMH U IMPUMEHEHHEM JAHHBIX COeIUHEeHUH /laTh moHsTHE MonuMepa,
MaKPOMOJIEKYJIbI, CTPYKTYPHOTO 3B€Ha MAaKPOMOJIEKYJIbI, PA3IMYHBIX CTPYKTYp MOJUMEPOB (JIMHEH-
HOM, Pa3BETBICHHON MPOCTPAHCTBEHHOM). OXapaKTepu30BaTh PEAKIMH CUHTE3a BBICOKOMOJIEKYIISIP-
HBIX COCIMHEHUH - TOJIMMEPHU3AIMK W TIOJMKOHCHCAINH, YCIOBUN MX OCYIIECTBICHUS. YTIIyOUThH
TEOPETUUECKHUE- 3HAUEHUS Y4YallUuXCs BBEIACHHEM IIOHATUN: MOHOMEp, CTENEHb IOJIMMEPU3ALINN
CpemHsisi MOJIKYJIIpHash Macca IMOJMMEPOB, KPUCTAJUTMYECKOE W aMOP(HOE CTPOCHHE TOJIMMEPOB,
CTEpEOperysipHoe CTpoeHre. PaccMoTpeTh CBOMCTBA MOJIMMEPHBIX MaTepHajoB (I1acTMacc, BOJIO-
KOH, Kay4yKOB), HCXOJISl U3 X CTPOCHUSA, OXapaKTEpHU30BaTh 00JIACTH MPUMEHEHHS B 3aBUCUIMOCTH
OT CBOMCTB MOJMMEPOB. 3aKPENUTh NPAKTUUECKUE HABBIKH M0 OMPEAETICHHIO IJIACTMAcC U BOJIOKOH.
[To3HaKOMUTH yJanXxcsi ¢ OCHOBHBIMU HaNpaBICHUSIMH HAay4YHO-TEXHHUYECKOTO IIporpecca B o0a-
CTH BBICOKOMOJIEKYJISIPHBIX COCAUHEHMIA: CO3aHUE TIOJIMMEPOB C 3apAHEE 3aJaHHBIMHU CBOMCTBAMHU,
Ppa3BUTHE MPOU3BOICTBA KOMIIO3UIIMOHHBIX MAaT€pPHAJIOB U JIp.
Coaep:kanye y4eOHOIr0 MaTepuaJa

[ToHATHE O CUHTETHUYECKUX BBICOKOMOJICKYJSIPHBIX coenuHeHusax. [lomumMepsl, nmonydae-
MbI€ B peakuusax nonumepusauuud. CTpoeHue MOJIEKy, CTPYKTypa MOJIUMEPOB — JIMHEWHAs, pa3-
BETBJICHHAs, MPOCTpaHCTBEHHAs. CTEPEOHEPETYIIPHOE U CTEPEOPETYIISIPHOE CTPOCHUE MOJIUM -
poB. IonmaTHiIeH HU3KOrO U BBICOKOTrO naBieHus. [lommnponuien. [Honusuamnxmnopun. Tepmo-
MJIaCTUYHOCTh. [lomuMepsl, Mmojgydaemble B peaklusX MOJMMEpPHU3alMU U TOJIUKOHICHCAIUH.




[TomyueHnne UCKYCCTBEHHBIX MOJUMEPOB KaK MPOAYKTOB XUMHUECKON MOIU(DUKAIIIH TPUPOTHO-
r'0 MOJIUMEPHOTO CHIPBSI.
®enonpopmanbaeruaHbie CMOJBL. TepMOpeaKTUBHOCTb.
Cunretnueckue kayuyku. CTpoeHue, CBOMCTBA, MOJYYEHUE U IPUMEHEHHE.
Cunretruueckue BosiokHa. Kanpon. JlaBcaH.
JlabopaTopHble  ONBITHI:
19. 3nakoMcTBO ¢ 00pa3uamMu MjIacTMacc.
20. M3y4eHue CBONCTB CHHTETUYECKHUX BOJIOKOH.
IIpakTHyeckas padora:
6. Pacnio3HaBaHMe miacTMacce U BOJIOKOH.
KoHTpoibHas padoTra Ne 4:
«Kucnoponconepx)amue u a30TcCoAeprKauiue OpraHUuYeCKUe COCJUHEHUS ).
IloBTOpEHUE, 0000 ICHNE, CHCTEeMATH3ANSA 3HAHW.
OcHOBHBIE 32/1a4H NIPH U3Y4YEHUHN TEMBbI
O0001mHUTh, 3aKPENUTh U YIIyOUTh 3HAHMS YYALIUXCS O COBPEMEHHOW TEOPUM CTPOCHUS
OpPraHWYECKHUX BEIIECTB, BKIIIOYAIOIICH B ceOsl TEOPUIO XUMUYECKOro cTpoeHus A.M. bytiepo-
Ba, CTEPEOXMMHUYECKYI0 TEOPUIO M BJIEKTPOHHYIO Teopuro. Ha OCHOBE MONOKEHUN U MOHSATHIA
TEOpUU O0OOOILIUTH 3HAHUS O BaKHEHIIMX KJIaccaX OPraHMYECKUX BEIIECTB, UX COCTaBe, CTpPOe-
HUU, CBOMCTBAX, MPUMEHEHUU. 3AKPETUTh 3HAHUS O MPUYUHHO-CIICICTBEHHON CBSI3M CTPOEHUS
— CBOMCTB — MPUMEHEHHUS], TEHETUYECKUX B3aMMOCBS35X, BAXKHEUIINX MPOMBIIIIEHHBIX Opra-
HUYECKHUX cuHTe3ax. [loka3aTh 3HaUeHHEe OpraHn4ecKOl XMMUHU B CO3JJaHUM COBPEMEHHON Hay4-
HOM KapTHUHBI MUpa, GOPMUPOBAHUN JUAIEKTUKO-MATEPUATUCTHUECKOTO MUPOBO33PEHUS, POIIU
JAHHOW HayKd B Pa3BUTHU HApPOJHOTO XO3SIIICTBA CTpPaHbl, YCKOPEHHUS HAay4YHO-TEXHUYECKOTO
nporpecca.
Cojaepxxanue yueOHOro MaTepuaJia
O06o00611eHue, cucTeMaTu3anys U KOppeKLns 3HaHUH, YMEHUI 1 HaBBIKOB 10 KypCy opra-
HUYECKON XMMUU.
Opranuueckasi XUMusi, 4eJIOBEK U MPUPOJIA.




TEMATHYECKOE INTAHUPOBAHHUE

Pacrnipenenenue yacoB o Temam Oa3upyeTcsi Ha OcHOBe aBTopckoi mporpammel H.H. I'a-
pbl (ABTOpCcKas mporpamma: Xumus. Paboune nporpammel. [Ipengmernas nunus yue6Hukos I'. E.
Pymutnca, ®. I'. ®enpamana. 10-11kmaceer / H. H. I'apa. — 2-e u3a., gon. — M.: TIpocsernie-
nue, 2013). B 10 kimacce mporpamMma paccuutana Ha 68 4acoB, U3 pacuera - 2 y4yeOHBIX Yaca B
Hezemo (1 Jac 3a c4eT pernoHaJIbHOI0 KOMIIOHEHTA), U3 HUX: JJIs IPOBEJEHUSI KOHTPOJIbHBIX - 4
yaca, MpakTHYECKUX paboT - 6 yacos, pesepB — 1 yac; 19 memoncrpauuii, 20 mabopaTOpHBIX

OITBITOB.
Pacnpenesenue 4acoB Mo TeMam
Ne Hazeanune  Te- | Kounnuge- IIpakTuue- Koutponp- | JlabopaTopHBIX
n/m MBI CTBO CKHX paboT HBIX paboT OTIBITOB
9acoB
1 Teopetuueckue 3 - 2 -
OCHOBBI Opra-
HUYECKOW XH-
MUU.
2 [IpenenvHbie 8 1 1
YTIEBOAOPOBI
(ankaHbl).
3 | HenpenenbHble 6 1 -
YyIrIeBOJOPOBI.
4 ApomMaTHYECKHE 4 - -
yTI€BOMAOPOIBI.
5) [Ipuponusie uc- 5 - 1
TOYHHUKH yTIe-
BOJOPOJOB.
6 | Conuptsl u de- 7 - 2 2
HOJIBI.
7 Aabpaeruasl, Ke- 10 2 3
ToHbl. Kapbo-
HOBBI€ KHCIIO-
THI.
8 Cnoxusie 3pu- 10 1 9
PBL U KHPHI.
VYrieBoan.
9 AMUHBI U aMU- 7 - 2
HOKHUCJIOTHI.
benku.
10 | CuHTeTuyeckue 6 1 2
MOJIUMEPHI.
11 | XumMus u XU3HD 1 - -
12 | PesepB Bpeme- 1 - -
HU.
NTOI'O 68 6 4 20







