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PabGouass mporpamma kypca mo xumuu mius 10-11 kmacca «lIpakTudeckass XUMHH)
pa3paboTaHa Ha OCHOBE pabodeil MporpaMMbl y4eOHOTO IpeaMeTa «XUMHUS.

N3yyenne Kypca B crapuieil mKoJie Ha YrJy0JIeHHOM YPOBHe HANpPaBJeHO Ha
AOCTHIKEeHHe CJIeIYIOUINX 1eJseil:

- OCBOeHHMe CHCTeMbl 3HAHUH O (yHIaMEHTAbHBIX 3aKOHAaX, TEOpHUsX, (akTax
XUMHH, HEOOXOJUMBIX; JJIsl TOHUMaHUsl HAyYHOU KapTHUHBI MUDA;

- OBJIa/IeHHEe YMEHMSIMHU: XapaKTepU30BaTh BEIIECTBA, MaTEPUAIIbl 1 XUMHUYECKHE
peaKuuu; BHIIOIHATH JIa0OpATOPHBIE SKCIIEPUMEHTHI; TPOBOAUTH PACUETHI 0 XUMHUECKUM (QopMyIam
U YpPaBHEHMSIM; OCYIIECTBIIATh MOUCK XMMHUYECKOM MH(GOpMallMu U OLEHUBATH €€ JOCTOBEPHOCTH;
OPUEHTUPOBATHCS U IPUHUMATH PEHICHUS B MPOOJIEMHBIX CUTYAIHSIX:

- pa3BUTHE TIO3HABATEIFHBIX HHTEPECOB, HHTEIUICKTYAIBHBIX W TBOPYECKHUX
CIOCOOHOCTEH B Mpoliecce U3yueHus XMMUUYECKO HayKu U €€ BKJIaa B

TEXHUYECKUN MPOTrPecc IUBUIM3AIMH: CIOXKHBIX M MPOTHBOPEUMBBIX IYTEH pa3BUTHUS UIEH,
TEOPUM U KOHILIETIIIUN COBPEMEHHON XUMUU;

- BOCNIUTAHUE YOSKICHHOCTH B TOM, YTO XHMHS — MOIIHBIH WHCTPYMEHT
BO3JICHCTBUSL Ha OKPYXKAIOIIYIO CpEly, U YyBCTBa OTBETCTBEHHOCTH 3a MPUMEHEHHUE MOIYYSHHBIX
3HaHUU U YMEHMII;

- NpuMeHeHHE MOJYYeHHBIX 3HAHWI W yMeHMil Ui Oe3omacHOW paboTHI €
BEIIECTBAMH B JIa0OpaTopuu, OBITY W Ha TPOM3BOJCTBE;, pEIICHUS TNPAKTUYECKUX 3a7ad B
MOBCEJTHEBHON JKM3HU; MPEIYNpPEXKACHUS SBICHUN, HAHOCSIIUX Bpel 3/I0pPOBbIO UENOBEKAa U
OKpy>Karoliel cpejie; MPOBEACHUSI MCCIIENOBATENbCKUX padoT; CO3HATENBHOIO BBIOOpa mpodeccud,

CBSI3aHHOU C XUMMEH.

|. Ilnanupyemble pe3y/IbTaThbl 0OCBOEHHS Kypca
1.1.  JIu4yHOCTHBIE PE3yJIbTAThI:
JInuHOCTHBIE pe3ynbTaThl B chepe OTHOLICHUH 00yyaromuxcs K cebe, K CBOeMY 3/10pOBbIO, K
MO3HaHUIO ceO0st:
-OpHUeHTaNNsl OOYYaIOUIMXCs Ha JIOCTH)KEHHE JIMYHOTO CYACThS, PEATU3AIMI0 IMO3HUTUBHBIX
KU3HEHHBIX IEPCIEKTUB, WHUIIMATUBHOCTh, KPEATUBHOCTh, T'OTOBHOCTb M CIOCOOHOCTh K

JIMYHOCTHOMY CaMOOIIPCACIICHUTO, CIIOCOOHOCThH CTaBUTh eI U CTPOUTD )KU3HCHHBIC IIJIAHBI;



-TOTOBHOCTb U CIIOCOOHOCTh OOydYarolUXcsi K OTCTaWBaHUIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOT'O MHEHHUS;

-TOTOBHOCTb W CIIOCOOHOCTh OOy4YalolIUXCsl K CaMOPa3BUTHIO U CAMOBOCHHUTAHHUIO B
COOTBETCTBHUH C 00I€UETIOBEUECKUMHU [IEHHOCTSMHU.

JlmuHoCTHBIE pe3ynbTaThl B cepe OTHomEHWH oOydarommxcs K Poccum kak k Pomune
(Oteuectny):

-poccuiicKasi MAEHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHUIO POCCHUHCKOW HIEHTHUYHOCTH B
MOJIUKYJIBTYPHOM COIIMYME, YYBCTBO MPUYACTHOCTU K UCTOPUKO-KYJIBTYPHOI OOLTHOCTH POCCUHCKOTO
Hapoza u cynsoe Poccuu, marpuotuswm;

-yBa)XEHHE K CBOEMY HApO/ay, YyBCTBO OTBETCTBEHHOCTH Tepea PoauHOM, TopoCcTH 3a CBOM
Kpaii, cBoro Poiuny, mpomnutoe u HacTosIee MHOTOHAIMOHAIBHOTO Hapoaa Poccun.

JIMgyHOCTHBIE PE3yABTATH B Chepe OTHOMICHUH 00YJAIOLINXCS C OKPYKAIOIIMMH JIFOIbMU:

-HPaBCTBEHHOE CO3HAHHE W TOBEJICHUE Ha OCHOBE YCBOCHHS OOIIECUYEIOBEUECKUX EHHOCTEH,
TOJIEPAaHTHOTO CO3HAHUS W TMOBEJCHHS B MOJHKYJIHTYPHOM MHpPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH
IUAIOT C JPYTMMHU JIIOJBMH, JOCTHTaTh B HEM B3aUMOIIOHUMAaHHS, HAXOJUTh OOLIME Uenu |
COTPYIHUYATH IS UX JTOCTHXKEHUS;

-IPUHATHE TYMAaHUCTUYECKHX IIEHHOCTEH, OCO3HAHHOE, YBAXKUTEIBHOE M JOOpOXKeIaTelnbHOe
OTHOILICHHE K APYrOMY YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHIO;

-CIIOCOOHOCTD K COTIEPEKUBAHUIO ¥ (POPMHUPOBAHKE MTO3UTUBHOTO OTHOILIEHHUS K JIIOJIIM, B TOM
guciae K JIMIAM C OrPaHMYEeHHBIMH BO3MOXHOCTSIMH 3/I0pOBbSI M HMHBAIUAaM; OepexHoe,
OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIICHNE K (PU3MUECKOMY U MCUXOJIOTUIECKOMY 3/I0POBBIO IPYTHX
Toiel, yMEHHe OKa3bIBaTh MEPBYIO TOMOIIIb;

-popMHUpOBaHUE BHIPAKEHHOW B TIOBEJACHUM HPABCTBEHHOW TO3MIMH, B TOM YHCIE
CIIOCOOHOCTH K CO3HATEIbHOMY BBIOOPY 100pa, HPAaBCTBEHHOTO CO3HAHUS M TOBEJEHUS HAa OCHOBE
YCBOEHHS OOIIEYETIOBEUECKUX IIEHHOCTEH M HPaBCTBEHHBIX YYBCTB (YECTH, JIOJTA, CIIPABEITMBOCTH,
MUJIOCEPIUS U IPYKETIOOHs);

-pa3BUTHE KOMIIETEHLMI COTPYIHUYECTBA CO CBEPCTHMKAMHM, AETBMHU MIIQJILIET0 BO3pacTa,
B3POCIBIMH B 00pa30BaTebHOM, OOIIECTBEHHO MOJIE3HOM, YUeOHO-MCCIIeI0BATEILCKOM, TPOCKTHOW U
JIPYTHUX BUAAX JICATCITHHOCTH.

JInuyHOCTHBIE pPe3ybTaThl B c(hepe OTHOUIEHUH 0OYyHJaIOUIMXCS K OKPYKAIOIIEMy MUY, KUBOM
MIPHUPOJIE, XYIOKECTBEHHOM KYIIbType:

-MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAYUMOCTH
HAyKH, TOTOBHOCTh K HAY4YHO-TEXHMUYECKOMY TBOPYECTBY, BIaJIeHHUE NOCTOBEpHON MH(poOpmanueil o
MEPEeIOBBIX JAOCTHKCHUSIX M OTKPBITUSIX MHUPOBOM M OTEUYECTBEHHOW HayKH, 3aMHTEPECOBAHHOCTH B

Hay4HBIX 3HaHUSIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;



-TOTOBHOCTh M CITOCOOHOCTH K 00Opa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HA TTPOTHKEHUN
BCEl JKM3HH, CO3HATEIIFHOE OTHOIICHHE K HETMPEPHIBHOMY OOPAa30BAHHMIO KAK YCIOBHIO YCHEIIHOMN
npodeccnoHanbHOM U 0OLIECTBEHHON ACSITENTbHOCTH;

-9KOJIOTUYECKasl KyJIbTypa, OepekKHOE OTHOIIEHUS K POTHON 3eMIie, PUPOIHBIM OOraTcTBaM
Poccun n mupa;

-3CTETUYECKOE OTHOIICHHS K MHPY, TOTOBHOCTh K 3CTETHUYECKOMY  OOYCTPOMCTBY
coOCTBEHHOTO ObITA.

JlmaHOCTHBIE pe3ynbTaThl B chepe (U3MUECKOro, ICHUXOJOTHYECKOTO, COIHAIBHOTO |
aKaJeMHYECKOT0o 0JIAronoIyqrst 00yJIaroIIUXCs:

-pu3nyeckoe, IMOLUOHAIBHO-TICUXOJIOTUYECKOE, COIMAIbHOE 0Jaronoiayyue o0ydyaronmxcs B
XKU3HU 00pa3oBaTEeILHON OpraHW3allid, OIIYIICHUE JCTbMH O€30MacHOCTH M TICHXOJIOTHYECKOTO

KoMdopTa, HTHPOPMAITMOHHON OE30MTACHOCTH.

1.2. MertanpeaMeTHbIe pe3yJIbTAThI:

1.PerynsTuBHBIC YHUBEpCAIbHbIC yUeOHbIE N1eHCTBUS

Brinmyckauk Haydurcs:

-CaMOCTOSITETILHO OIPEACATh LIeTH, 3aaBaTh MapaMeTpbl U KPUTEPUHU, TI0O KOTOPHIM MOXKHO
ONPENIEIUTh, YTO 1I€JIb IOCTUTHYTA;

-OLICHUBAaTh BO3MOXHBIE TOCIEACTBUS JOCTHKEHUSI TOCTABJICHHOM WEIH B JIEATEIbHOCTH,
COOCTBEHHOM KW3HM U >KU3HU OKPYXKAIOIIUX JIIOJEH, OCHOBBIBASICh Ha COOOpPaXEHUAX JTHKU W
MOpaJIu;

-CTaBUTh U (OPMYITUPOBATh COOCTBEHHBIE 3a/laud B 0Opa30BATEIIbHOW JEATETBHOCTH |
KU3HEHHBIX CUTYAIHIX;

-OIIEHUBATh PECYPCHI, B TOM YHUCIIE BpeMs U APyrue HeMaTepHalbHbIE pecypchl, HEOOXOIUMBbIE
JUTSL TOCTUKEHUS TOCTaBICHHOM LIEIH;

-BBIOMpATh MYTh JOCTIDKEHHUS IeNM, I[UIAHUPOBAaTh pEIIEHWE TMOCTABIEHHBIX 3ajad,
ONTUMU3HPYS MaTepHUAIbHBIE U HEMATEPHAIbHBIC 3aTPATHI;

-OpraHu30BbIBaTh JI(PGEKTUBHBI TOUCK PECypcoB, HEOOXOAMMBIX [UIS  JOCTHXKCHUS
MOCTaBJIECHHOM 11eJ1H;

-COIOCTABJISATh MOJIYYEHHBIN pe3yibTaT I€ITeIbHOCTH C MIOCTAaBIEHHOMN 3apaHee 1eJbIo.

2. [lo3HaBaTe/bHbIE YHUBEpCATIbHBIE yueOHbIE AEHCTBUS

BrinmyckHuk HayduTcs:

-MCKaTh W HAXOJIUTh OOOOIIEHHBIE CIOCOOBI PEIICHHs 3a7ad, B TOM YHCIIE, OCYIIECTBISATH
pa3BepHYThI WHMOPMAIMOHHBIA TIOMCK W CTAaBUTh HAa €ro OCHOBE HOBBIE (y4eOHBIE U

MO3HABaTENIbHBIC) 3a]1a4H;



-KpUTUYECKH OIICHWBAaTh ¥ HWHTEPIPETHPOBATh WH(MOpPMAIMIO ¢  pa3HBIX  IMMO3HIIHH,
pacro3HaBaTh M GUKCHUPOBATH MPOTHBOPEUYHS B MH(DOPMAITMOHHBIX HCTOYHHKAX;

-MCIIOJIb30BaTh  PA3JIMYHbIE MOJEIBbHO-CXEMAaTHUYECKUE CPEACTBA JUISI  MPEJACTaBICHUS
CYIIECTBCHHBIX CBS3€M W OTHOIICHHM, a TaKKe MPOTHBOPEYHH, BBIABICHHBIX B HMH(OPMAIIMOHHBIX
HCTOYHHUKAX;

-HaXOJUTh M NPUBOAUTH KPUTHUYECKHE APTyYMEHTbl B OTHOLICHUHM JCUCTBUA M CYXIACHUM
JPYTOTO; CIIOKOMHO U pa3yMHO OTHOCHTHCS K KPUTHYECKHM 3aMEUYaHHSIM B OTHOIICHHH COOCTBEHHOTO
CYXKJICHHUS, paCCMaTPHUBATh UX KaK pecypc COOCTBEHHOT'O Pa3BUTHS;

-BBIXOAWTh 3a paMKH Yy4eOHOTrO MpeaMeTa W OCYIIECTBIATH IEJICHANPABICHHBIA ITOUCK
BO3MOJKHOCTEH IS MIMPOKOTO MEPEHOCa CPEJICTB U CIIOCOOOB JICHCTBHS;

-BBICTPAMBATh WHJMBHUAYAIHHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAs OTPAHUYCHUS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAaHUYECHUS;

-MEHATh U YJEPKUBATh Pa3HbIC TO3UIIMU B ITO3HABATEIBHON €SI TENBHOCTH.

3. KommyH#KaTHBHBIE YHUBEPCAIbHBIC YU€OHbIE ACHCTBUSA

BbIITyCKHUK HAy4nuTCA:

-OCYILECTBIISITh JICJIOBYI0O KOMMYHUKAIIMIO KaK CO CBEPCTHHUKAMH, TaK M CO B3pPOCIBIMU (Kak
BHYTpPHU 00pa30BaTEIbHON OpraHU3aIluy, TaK U 3a €€ MpeesiaMu ), TIOJOUPaTh MaPTHEPOB JIJIS JICIIOBOM
KOMMYHUKAIIUU HUCXOJI W3 COOOpaXeHWUW pe3yNbTaTUBHOCTH B3aWUMOJEHCTBUS, a HE JIMYHBIX
CHUMIATHI;

-TIPU OCYILIECTBICHUH TPYIOBOM pabOThI OBITH KaK PYKOBOAMUTENEM, TaK M YJICHOM KOMaH/IbI B
Pa3HBIX poyIsiX (TEHEPATOP UAEH, KPUTUK, UCTIOTHUTENb, BBICTYHAIONINN, SKCIIEPT U T.11.);

-KOOPIMHUPOBATh U BBINONHATH pPAabOTy B YCIOBUSAX pPEaTbHOTO, BHUPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

-pa3BEpHYTO, JIOTUYHO M TOYHO M3JIaraTh CBOK TOUKY 3PEHUS C UCIOJIb30BAHUEM AJIEKBATHBIX
(YCTHBIX U MUCHbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

-pacrio3HaBaTh KOH(MIMKTOTEHHBIE CUTYallUd W MPEAOTBpAIlaTh KOH(DIUKTHI 0 UX aKTUBHOMN
(a3pl, BRICTpaMBaTh JICTIOBYIO U 00pa30BaTENbHYI0 KOMMYHHKAIUIO, N30€rast TMYHOCTHBIX OLIEHOYHBIX

CYXKJICHUU.

1.3 IIpeaMeTHbIe pe3yabTaThl:

BbinyckHUK Ha yriiy0JIecHHOM YPOBHE HAYYHTCH:

packpblBaTh Ha MpUMeEpax poJib XUMUU B (OPMUPOBAHHWU COBPEMEHHOM HAay4HON KapTUHBI
MHpa U B IPAKTUYECKOW JEATEIBHOCTH YEJIOBEKA, B3aUMOCBA3b MEXKIAY XUMHUEH W JAPYTHMU

CCTCCTBCHHBIMU HAYKaMU;



WJUTFOCTPUPOBATH HA IPUMEPaX CTAHOBIIEHHUE U SBOJIOLMIO OPraHUYECKON XMMHUH KaK HayKH Ha
Pa3IMYHBIX UCTOPUYECKHUX 3TAIAX €€ Pa3BUTHUS,

YCTaHaBIMBATh MPUUYMHHO-CIECTBEHHbIE CBSI3M MEXJYy CTPOCHHEM AaTOMOB XHMHYECKHUX
3JIEMEHTOB U NEPHUOJUYECKUM H3MEHEHUEM CBOMCTB XMMHMUYECKHX JJIEMEHTOB M HMX COCIMHEHUU B
COOTBETCTBHH C IOJIOKEHUEM XUMHYECKUX 3JIEMEHTOB B IIEPUOJIUYECKON CHCTEME;

AQHAJIM3UPOBATh COCTaB, CTPOCHUE M CBOMCTBA BEILECTB, IIPUMEHSSA IOJIOKEHUS OCHOBHBIX
XUMHUYECKHUX TEOPUI: XMMUUYECKOTO CTPOEHUS OpraHnuyeckux coequHenuit A.M. bytiepoBa, ctpoenus
aToMa, XUMHYECKOU CBS3H, SJIEKTPOIUTHYECKON TUCCOLUMALNUA KUCIOT U OCHOBAHMM; yCTaHABIIUBATh
MIPUYMHHO-CIIEACTBEHHBIE CBSI3M MEK]ly CBOMCTBAMU BELIECTBA U €0 COCTABOM U CTPOEHUEM;

IIPUMEHATh IIpaBUjIa CHCTEMATHMYECKOM MEXKIYHApPOAHOM HOMEHKIATYpbl KaK CpeiCcTBa
pa3nuyYeHns U UACHTU(UKAIIUN BEIIECTB MO UX COCTABY U CTPOCHHIO;

COCTaBIISITh MOJICKYJISIPHBIE U CTPYKTYpHbIE (DOpPMYJIbI HEOPraHMYECKUX W OPraHUYEeCKHUX
BEIIECTB KaK HOCHUTENEeH MH(OpMalUU O CTPOCHUHU BEIIECTBA, €0 CBOWCTBAX W MPUHAMICIKHOCTH K
ONPEIIEIICHHOMY KJIACCY COCINHEHHU;

OOBSCHATH TPUPOY U CIIOCOOBI 00pa30BaHUs XMMHUYECKOH CBSI3W: KOBAICHTHOU (MOJISPHOM,
HEMOJIIPHON), HOHHOM, METa/NINYeCKOi, BOJAOPOJHOM — C LENbI0 ONpeAeNeHUs XUMHUYECKOMN
AKTUBHOCTH BEILIECTB;

XapaKTepu30oBaTh (U3NYECKUE CBOWCTBA HEOPraHMYECKUX M OpPraHMYeCKUX BEIIECTB U
YCTAHABIIMBATh 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEILIECTB OT THUIA KPUCTANINYECKON PEIIETKH;

XapakTepU30BaTh 3aKOHOMEPHOCTH B U3MEHEHUM XMMHUYECKUX CBOMCTB IPOCTBIX BEIIECTB,
BOJOPOAHBIX COCIMHEHUM, BBICIIUX OKCUIOB U THIPOKCHUIOB;

IIPUBOAUTH IPUMEPBI XMMHUYECKMX PpEaKIUH, PACKPBIBAIOIIMX XAPAKTEPHBIE XUMHUYECKHE
CBOMCTBA HEOPraHMYECKUX W OPraHWYECKMX BEIIECTB M3YYEHHBIX KJIACCOB C LEIbIO MX
UACHTUDUKALMY U OOBSICHEHUS 00JIaCTH IPUMEHEHHUS;

ONpENENATh MEXaHU3M pPEaKUMM B 3aBUCUMOCTH OT YCIOBUM IIPOBEIEHUS pEaKkUUu U
IIPOTHO3UPOBATh BO3MOKHOCTb ITPOTEKAHUS XUMUYECKUX PEAKIIM HA OCHOBE TUITA XUMUYECKOMN CBSI3U
Y aKTUBHOCTH PEAareHTOB;

yCTaHaBJIMBATh 3aBUCUMOCTb PEAKIIMOHHOMN CIIOCOOHOCTH OPTaHUYECKUX COSIMHEHHH OT

XapakTepa B3aUMHOIO BJIIMSHUSA aTOMOB B MOJIEKYJIaX C LEJIbIO IPOTHO3UPOBAHUS IIPOAYKTOB PEaKIIVH;

YCTaHABIIMBATh 3aBUCUMOCTb CKOPOCTH XMMHYECKON PEAKIMU U CMEIIECHHUS] XWMHYECKOTO

paBHOBECHsI OT Pa3IUYHBIX (DAKTOPOB C IIENIbIO OMpPENETICHHs] ONTUMAJIbHBIX YCIOBUH MPOTEKAHUS
XUMHUYECKHX IIPOLECCOB;

YCTaHAaBIUBATh TEHETUYECKYIO CBSA3b MEXKAY KJIACCaMH HEOPIaHMYECKUX M OpPraHUMYECKHUX
BEIIECTB /s OOOCHOBAaHUS NPUHIMIIMAIBHOM BO3MOXKHOCTH TIOJYYEHHUS HEOPTaHWYECKHX H

OpraHU4YCCKUX COCI[I/IHGHI/Iﬁ 3aaHHOT'0 COCTaBa U CTPOCHUS;



MoI0UPATh PeareHThl, YCIOBUS U OMPEENIATh MPOTYKThl peaKuii, MO3BOJISIONIUX PEeaTn30BaTh
nabopaTOpHblE W TPOMBIIUICHHBIE CIOCOOBI TMOJYYECHHs BAKHEHIIMX HEOPraHWYECKUX U
OpPraHUYECKUX BELIECTB;

ONpEAENATh XapaKTep Cpenbl B peE3ysibTaTe TUAPOJIM3a HEOPraHMYECKMX U OPraHM4eCKHX
BEUIECTB M IPUBOJUTH INPUMEPbl THAPOJIM3a BELIECTB B IIOBCEJAHEBHOW JKU3HU YEJIOBEKA,
OHMOJI0rM4YecKUX 0OMEHHBIX MPOIECCaX U MPOMBIIUIEHHOCTH;

NPUBOAUTH  HPUMEPHl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  peakUMii B MIPHUPOJE,
IIPOM3BOJICTBEHHBIX MPOLIECCAX U KU3HEIEATEIBHOCTH OPraHU3MOB;

000CHOBBIBaTh IPAKTHUECKOE UCIIOIb30BAHNE HEOPTAHUYECKUX U OPTaHUYECKUX BEILECTB U UX
peaxkuuii B IpOMBILUIEHHOCTH U OBITY;

BBIIIOJIHATh XUMUYECKUN 3KCIEPUMEHT 0 PACHO3HABAHUIO U MOJYYEHHI0 HEOPTaHMYECKUX U
OpPraHMYECKHUX BELIECTB, OTHOCSAIIMXCS K pa3IMYHbIM KJjaccaM COEJUHEHHH, B COOTBETCTBUHU C
IpaBWIaMd M IpHeMaMM Oe30macHON paboThl C XMMHYECKMMM BEUIECTBAMH U JIaOOpaTOPHBIM
000pynOBaHUEM;

MPOBOAMTH PacyeThl HA OCHOBE XMMHUYECKUX (OpPMYN M ypaBHEHUN peaklUid: HaXOXKICHUE
MOJICKYJISIPHOM (POPMYJIBI OPraHMYECKOTO BEIIeCTBAa IO €ro IUIOTHOCTH M MAacCOBBIM  JOJSIM
3JIEMEHTOB, BXOJSIINX B €r0 COCTaB, WM IO IPOAYKTaM CrOpaHUsl; pacdeThl MacCOBOU J10JIU (MAacChl)
XMMHUYECKOTO COEIMHEHMsS B CMECH; pacueThl Macchl (00beMa, KOJMYECTBa BEIIECTBA) MPOAYKTOB
peakiMM, eciad OJHO M3 BEIIECTB JaHO B H30BITKE (MMEET NPUMECH); pacueThl MAacCOBOM WIIH
00BEMHOW [IOJIM BBIXOAA MPOJIYKTAa PEAKIMH OT TEOPETHUYECKH BO3MOXKHOTO; PACUEThl TEIIOBOTO
s¢dekra peakuuu; pacyeTsl OOBEMHBIX OTHOIICHHWH Ta30B NPU XMUMHUYECKHUX PEAKIMSIX; pPacyeThl
Macchl (0ObeMa, KOJMYeCTBa BEIIECTBAa) MPOAYKTA PEAaKLMM, €CJIM OJHO M3 BEIIECTB JAHO B BUJE
pacTBopa ¢ OIPEEIEHHON MacCOBOM J10JIel PACTBOPEHHOI'O BELIECTBA;

MCIIOJIb30BaTh METOJbl HAyYHOT'O IO3HAHUS: aHAJINU3, CUHTE3, MOJEIMPOBAHHE XUMHYECKHX
MIPOLIECCOB U SIBJIEHUI — NpU pelIeHWH Yy4eOHO-HCCIIEeIOBAaTEeNbCKUX 3a/lad MO0 M3YyYEHHUIO CBOWCTB,
CIOCOOOB MOJYYEHUS U PACMO3HABAHUS OPTaHMUECKUX BEIIECTB;

BJIAJCTh MpaBWIaMH O€30MacHOTO OOpalleHuss C €AKHMMH, TOPIOYUMH M TOKCHYHBIMU
BELIECTBaMHU, CPEJICTBAMU OBITOBOM XHUMHUH;

OCYIIECTBIISITh TMOMCK XMMHMYECKOM MHGpOpMAlMM IO Ha3BaHUAM, HJEHTUPUKATOpaM,
CTPYKTYpPHBIM (pOpMyJsIam BEIIECTB;

KPUTUYECKH OLIEHUBATh M MHTEPIPETHPOBATH XUMHUYECKYIO MH(DOPMAIIUIO, COAEpKALIyIocs B
COOOIICHUSAX CPEICTB MaccoBOi MH(OpMaLuu, pecypcax MHTepHETa, HAYYHO-TIOMYJSPHBIX CTAaThSX C
TOYKH 3PEHMsI €CTECTBEHHO-HAy4YHOH KOPPEKTHOCTH B LIEJSX BBISABICHHUS OIIMOOYHBIX CYXACHUH U

dhopmupoBaHus COOCTBEHHON MTO3UIINH;



yCTaHABIWBATh B3aWMOCBS3W MEXAy (akKTaMHd W TEOpPHEH, MPUYUHON U CICACTBHEM TIPH
aHaym3e MPOOJIEMHBIX CHTyallMii W OOOCHOBAaHWM MPUHUMACMBIX PEHICHUH Ha OCHOBE XUMHUYECKHX
3HAHUI;

MPEJCTABISITh TYTH PEMICHUS TIIOOATBHBIX MPOOJIEM, CTOSAINIUX Tepel YeIOBEYECTBOM, U
MEePCIEKTUBHBIX HAMNpPABJICHUN pPa3BUTHS XUMUYECKUX TEXHOJOTHMH, B TOM YHCJIE TEXHOJIOTHM
COBPEMEHHBIX MATEPUATIOB C Pa3IMYHON (PYHKIIMOHAIBHOCTHIO, BO3OOHOBIISIEMBIX HCTOYHUKOB CBIPBS,

nepepa60TKH W YTUWINW3AlUuU IIPOMBIINIICHHBIX U OBITOBBIX OTXOJ0B.

1. Conep:xxanmne yueOHOro npeamera
10 kaacc

OCHOBBI OPraHN4ecKoOil XUMHH

IHosiBJieHMe ¥ pa3BUTHE OPTraHMYECKOM XUMHMHU KaK HayKH. [Ipeamer opraHnyecko XuMuu.
Mecto © 3HaY€HHE OPraHMYECKOM XHMUU B CHCTEME €CTECTBEHHBIX HayK. B3auMocBs3b
HEOPraHUYECKUX U OPraHUYECKUX BEILIECTB.

XuMH4YeCcKoe CTPOeHHEe KAaK MNMOPSI0K COeJMHEHUSI ATOMOB B MOJIEKYJe COIVIACHO HX
BAJIeHTHOCTH. OCHOBHBIE€ MOJIOKEHHUSI TEOPUH XMMHUYECKOTO CTPOEHHUSI OPraHUYECKUX COEAMHEHHI
A.M. bytnepoBa. YTJIEpOOHBIA CKENET OPraHMYECKONM MOJEKYJbl. KpaTHOCTP XMMHUYECKON CBSI3H.
3aBHUCHMOCTbH CBOMCTB BEIIECTB OT XUMUYECKOTO CTpOeHUsST MOsieKyIl. M3omepust u nu3omepsl. [lonstue
o ¢yHkIHOHaNbHOW  rpynme. [IpUHUOUIBI  KIacCH(PUKAMKM  OPraHMYECKHX  COEIUHEHUH.
MesxyHapo/iHas HOMEHKJIATypa ¥ MPUHIUIIBI 00pa30BaHMs Ha3BaHUM OpraHUYEeCKUX COCTUHEHHM.

Kaaccupukanmss u  oco0eHHOCTH OpPraHMYecKHX peakuuil. PeaknMoHHBIE LEHTPHI
[TepBoHavya/ibHBIE TOHATHS O THUIAX W MEXAHU3Max OPraHWYECKUX peakuuid. ['OMOIUTHYECKUN |
TeTePOIUTUUECKHI Pa3pbIB KOBAJEHTHOW XWMHUYEeCKOW cCBsi3Uu. CBOOOAHOPAIWKANBHBIA M HOHHBIN
MeXaHU3MBbI peakiuu. [TonsTue o Hykieoduie u anekTpodue.

AJIKaHbl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbl METaHa. Sp3-r1/16p1/1)11/13au1/151
opOuTazneii aromoB yriaepona. ['omonmornueckuii psg u obmas Gopmyna ankaHoB. CucTemMaTudeckas
HOMEHKJIaTypa aJlkaHOB W paaukanoB. M3omepust yriepoagHoro ckenera. Pusnueckue CBOWCTBA
QJIKAaHOB. 3aKOHOMEPHOCTH H3MEHEHHUs (U3MUYECKUX CBOWCTB. XWMHYECKHE CBOWCTBA AIKAaHOB:
raJIOTeHUPOBAHKE, JACTUIPUPOBAHKE, TEPMHUECKOE PA3IOKEHNE, KPEKHUHT KaK CIIOCOOBI MOTyYeHUS
BOKHEUIIINX COCIMHEHWA B OPraHMYECKOM CHHTe3e. [ OpeHue ajiKkaHOB KaK OJWH W3 OCHOBHBIX
HMCTOYHUKOB TEIUIa B TPOMBIIUICHHOCTH U ObITy. M3oMepuzaius Kak CHooco0 TONydeHus
BBICOKOCOPTHOTO OeH3MHa. MeXaHu3M peakIMi CBOOOTHOpPAAMKAIBHOTO 3amenieHus. [lomyuenue
ankaHoB. Peaknus Bropua. Haxoxnenne B nmprupojie 1 TpUMEHEHNE aJIKaHOB.

Hukaoankanbl. CTpoeHHe MOJEKyd NHMKIOaTkaHoB. OOmas QopMyna HUKIOATKAHOB.

HOMGHKJIaTypa OUKJIIOAJIKaHOB. I/I30Mep1/1;1 IUKIIOAJIKAHOB: YIIJICPOJHOI'0 CKEJICTA, MCIKKJIAaCCOBasd,



MpOoCTpaHCTBEeHHAs (yuc-mpanc-uzomepusi). Crnennduka cBOWCTB IMKIOAIKAHOB C MaJIbIM pa3MepOM
uukia. Peakiuy npucoeuHeHNs U paJuKalbHOTO 3aMEIIEeHHUS.

AJIKeHBbI. DJEGKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJCKYIBI OTHICHA. SP’-
ruOpuau3anys opouTaneld aToMoOB yriiepojia. G- U m-CBsi3u. ['omosorunueckuil psa u oduiast hopmyna
ankeHoB. HoMmeHkiaTypa ankeHoB. M3oMepHsi aqKeHOB: YIJIEpPOAHOIO CKEJeTa, MOJOKEHHUS KPaTHOM
CBSI3M, MPOCTPAHCTBEHHAs (yuc-mpauc-u3oMepusi), Mexkiaccobas. dusnueckue CBOWCTBA aJIKEHOB.
Peakuy »5ekTpoMIbHOTO MPUCOSAUHEHHS KaK CIIOco0 MOTydeHus! (QYHKIIMOHAIBHBIX TPOU3BOTHBIX
yrieBonopoaoB. IlpaBuino MapKOBHUKOBA, €ro 3JIEKTPOHHOE OOOCHOBaHHE. Peakuuu OKUCICHHS H
nonuMepu3aui. [lonmudTuiieH Kak KPYMHOTOHH@)KHBIM MPOIYKT XUMHUYECKOrO IPOU3BOJCTBA.
[IpomblnieHHbIE M J1aOOPAaTOPHBIE CIIOCOOBI MOJIY4YeHUs alKeHOB. [Ipasuno 3atiyesa. llpumenenue
QJIKCHOB.

Aaxaauenbl. Kitaccudukanus aikagieHOB [0 B3aHMHOMY PACIOJIOKEHHIO KPAaTHBIX CBS3EH B
MoJiekyJie. OCOOEHHOCTH 3JEKTPOHHOTO U MPOCTPAHCTBEHHOI'O CTPOEHUS CONPSKEHHBIX alKa/JUEHOB.
Obmas ¢dopmyna ankagueHoB. HomeHnkmatypa u u3zomepust ankagueHoB. Dusznyeckue CBOMCTBA
aJIKaJIM€HOB. XHMHUYECKHE CBOICTBA QJKaJMEHOB: pEAKLUUU [PUCOECTUHEHUS (TUIPUPOBAHUE,
raJIoreHUpOBaHue), TopeHus: u nosmmepusanuu. Bxknag C.B. JlebeneBa B nmojgyuyeHne CHHTETUIECKOTO
Kayuyka. Bynkanuzanus kayuyka. Pesuna. MHorooOpa3ue BUAOB CHHTETHUECKHUX KaydyyKOB, HX
CBOICTBa U puMeHeHue. [lonydyenne ankaaueHoB.

AJIKHHBI. DJJEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJbl aleTWIeHa. Sp-
rubpuansanust opourtanseil aromoB yriepona. ['omonormueckuil psag u obmas (opmysna aJKkUHOB.
Homenknarypa. M3omepus: yriaepomaHOro CKeleTa, IOJOKEHUS KpaTHOM CBS3H, MEXKKIACCOBAs.
DU3nYecCKUe CBOMCTBA AJIKMHOB. XMMHYECKHE CBOMCTBA QJIKWHOB: PEAKLUUU NPHUCOCIUHEHMS Kak
Croco0 TOJy4YeHHUs IMOJIMMEPOB U JPYTUX TMOJE3HBIX MPOAYKTOB. Peaxyuu 3amewenus. I'openue
alleTWJIeHa KaK HCTOYHUK BBICOKOTEMIIEpPATypHOTO IUIAMEHM JJIsi CBAapKU M PE3KU METalIOB.
[TonmyyeHnue aneruieHa NUPOIU30M MEeTaHa U KapOUAHBIM MeToioM. [IpuMeHeHue aneTusieHa.

Apenbl. Hcmopus omkpvuimusa 6enzona. COBpEMEHHbIE MPEACTaBICHUS 00 AJIEKTPOHHOM H
MPOCTPAHCTBEHHOM CTpoeHMH OeH3oja. M3omepusi ' HOMEHKJIAaTypa TOMOJOroB OeH3ona. OOmias
dbopmyna apenoB. dusmyeckue cBoiicTBa OeH301a. XUMHUYECKHE CBOWCTBa OCH30JIa: peEaKIUU
AIEKTPOPUIHHOTO 3aMeleHusT (HUTPOBAaHKE, TAJIOTEHUPOBAHKUE) KaK CIIOCO0 MOJYYCHHS] XUMHYECKIX
CPEICTB 3allMUTHl PACTCHUI; MPUCOESAMHEHUS (THAPUPOBAHKE, TAIOTEHUPOBAHUE) KaK J10Ka3aTEIbCTBO
HempeAeabHOro xapakrepa OeHszona. Peakuus ropenus. [lomyuenuwe Oensona. Ocobennocmu
Xumuueckux ceoticms mosnyona. BzauMHoe BIMsIHHE aTOMOB B MoJIeKyne Toiyona. OpuenmayuonHule
aghghexmuvr 3amecmumerneii. IIpumeHeHne TOMOJIOTOB OCH301a.

Cnuprsl. Knaccudukanus, HoMmeHk1aTypa cnupToB. ['oMonoruueckuit psaa u oduast popmyna

OpeaAC/IbHBIX OJHOATOMHBIX CIIMPTOB. I/I30Mep1/1;1. dusnyeckue CBOMCTBA NpeaACIIbHBIX OJHOATOMHBIX



cnupToB. BogopoaHas cBsA3b MEXIy MOJEKyJIaMU U €€ BIHUSHHE HAa (PU3UYECKHE CBOMCTBA CIIMPTOB.
XUMHUYECKHE CBOICTBA: B3aUMOJCHCTBHE C HATPHUEM KaK CIOCOO YCTAaHOBJICHUS HAJIHMYUSL
TUIPOKCOTPYMIBI, C TaJOr€HOBOJOPOJIAaMU KaK CIOCO0 TMOJNy4yeHUs pPacTBOpUTENCH, BHYTpU- U
MEXMOJIEKYJIIpHas Jeruaparanus. Peakuus ropeHus: cnupThl Kak TomuBo. llomydenue stanosna:
peakuuss OpOKEHHMs [IUIIOKO3bl, Tuaparanus OdTwieHa. [IpumMeHeHMe MeTaHONa M JTaHOJA.
®U3MOJIOTUYECKOE ACHCTBUE METAHOIA M OSTaHOJA HAa OPraHu3M 4YeJOBEKa. OTWIEHITIMKOIb U
JIMLEPUH KaK IPEACTABUTENM MPEAENIbHBIX MHOIOATOMHBIX CHUpTOB. KauecTBeHHas peakuus Ha
MHOI'0ATOMHBIE CIIUPTHI U €€ IPUMEHEHHUE JUIsl paCllO3HABaHUS TJIMLEPUHA B COCTaBE KOCMETHYECKUX
cpencts. [IpakTuyeckoe NpUMEHEHHE STHUIICHIIMKOIS U MNIMLEPUHA.

®enou. CtpoeHue Moiekynsl ¢eHona. B3zaumHoe BiHMsSHHE aTOMOB B MoJiekyje (eHoua.
dusnueckue CBOWCTBa (eHosa. XMMHUYECKHE CBOMCTBA (PEaKIMU C HATPUEM, TUIAPOKCHIOM HATpPHUS,
opomom). [Tonyduenne penona. [Ipumenenne dpenona.

Aabaeruabl U KeroHbl. Knaccuduxamnus anpnerunnoB u ketoHoB. CTpoeHHE MpeesbHbBIX
aJIbJIETUJIOB. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE KapOOHMIbHOM rpynmbl. ['oMonoruueckuit
psa, obmast ¢popmyrna, HOMEHKJIATypa M M30MEpHs TpeAeTbHBIX anbaerunoB. dusnueckne CBOHCTBA
IpeleiabHbIX albJETUI0B. XHMMHUYECKUE CBOMICTBA MpEAENbHBIX albJETHA0B: THAPUPOBAHUE;
KaueCTBEHHBbIE peaklUh Ha KapOOHWIBbHYIO rpynmy (peakuus «cepeOpsHOro 3epkainay,
B3aumojeiictBue ¢ ruapokcuaom meau (1)) u ux mpumeHeHue A OOHAPYKEHHS MPEACIBHBIX
aJIbJIETHJIOB B IPOMBILUIEHHBIX CTOYHBIX Bojax. llomydeHue mpenesnbHbIX albJIErHJIOB: OKUCIECHHE
CHUPTOB, Tuaparauus auerwneHa (peakuuss Kydeposa). TokcuuHocTh anbaerujioB. llpumenenue
¢dopmanpaeruia M aneTanpAeruia. AIETOH Kak MpeicTaBUTeNb KeTOHOB. CTpoeHHe MOJIEKYJIbI
arieroHa. OCOOEHHOCTH peaKkIui OKUCIIEHUs aneToHa. [IpuMeHeHue aleToHa.

Kapo6onoBbie kuciaornl. Kiaccudgukanmss 1 HoMeHKIaTypa KapOOHOBBIX KHUCIOT. CTpoeHue
MpeeabHbIX OJHOOCHOBHBIX KAapOOHOBBIX KHUCIIOT. DJIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHUE
KapOoKkcwiIbHOW Tpynnbl. ['omonoruueckuil psin u oOmas ¢Gopmyna NpeAeabHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. PHU3MUECKHE CBOMCTBA MpPEIEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
XUMUYECKHE CBOMCTBA MPEAETbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT (peaklM{ C METaJUIaMu,
OCHOBHBIMHM OKCHJIaMH, OCHOBAHUSMHU U COJISIMH) KaK MOJATBEP)KICHHE CXOJCTBA C HEOPraHMUYECKUMHU
KuciaoTamu. Peakius stepudukanun u ee oOpaTUMOCTb. BiusiHue 3aMecTuTeNnel B yriieBOIOPOIHOM
panukaie Ha CHly KapOOHOBBIX KUCIOT. OCOOCHHOCTH XMMHMUYECKHX CBOWCTB MYpPaBbUHOW KHCIIOTHI.
[TonyyeHue mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJOT: OKHCIIEHHE aJIKaHOB, aJIKEHOB,
MEPBUYHBIX CIUPTOB, albJErHa0B. BaxHeilmue mpencrtaBuTenn KapOOHOBBIX KHCIOT: MypaBbHHasl,
yKcycHast 1 OeH3oiiHas. Breiciine npeaenbHble U HEMpeneinbHble KapOOHOBBIE KUCIOTHI. Onmuyeckas

uzomepus. Acummempuyeckuil amom yenepooda. llpumenenne kapOOHOBBIX KHCIIOT.



Caoxnbie d3¢upnl U kupbl. CTpoeHHE U HOMEHKIIATypa CIOXHBIX 3(hUpoB. MexKKiaccoBas
n3oMepusi ¢ KapOOHOBbIMU KuciaoTaMH. CrocoOBbl IMONyYeHHs CIOXKHBIX 3(pupoB. OOpaTUMOCTbH
peakuuu dtepudukauuu. Ilpumenenue cioXHBIX OS(QUPOB B MHUINEBOM U mapproMepHOH
MPOMBIIITICHHOCTH. JKHpBI Kak CiOXHBbIE A(UpPHl TIUIEpUHA U BBICIIUX KapOOHOBBIX KHCIOT.
PacturenbHble U )KUBOTHBIE )KUPBI, X cocTaB. DU3nuecKkre CBOKMCTBA )KUPOB. XUMHUUYECKUE CBOKMCTBA
KHUPOB: TUIPUPOBAHHE, OKHCICHUE. [ MAPONM3 MU OMBLICHHE KHPOB KaK CIIOCOO MPOMBIIIICHHOTO
MOJIy4YEHHUsI COJiel BBICIIMX KapOOHOBBIX KUCIOT. IIpuMenenue >xupoB. MbUIA Kak COJIM BBICIIHUX
KapOOHOBBIX KUCIOT. MolomIe cBOHCTBA MbLia.

YraeBoawl. Kimaccudukamnus yrineBogo. @u3ndeckue CBOMCTBA U HAXOXKICHHUE YTIJICBOJOB B
npupoae. [0K03a Kak anpJeruJoCIHUpT. XHUMHYECKHE CBOWMCTBA TIIKOKO3BL:  ayuiuposauue,
AIKUIUpO8anue, CIUPTOBOE U MOJIOYHOKUCIOE OpoXKeHHE. ODKCIEePUMEHTANbHBIE JI0Ka3aTelbCTBA
HaJU4Ms ajdbJeruJIHON U COUPTOBBIX IPYIIl B Itoko3e. [lonydyenue rinokossl. @pykmosa Kak usomep
enoko3svl. Pubosza u dezokcupubosa. Baxneilmme nucaxapuabl (caxaposa, J1aKmo3d, Malbmosd), uxX
cTpoeHHe U (hu3udecKkue CBOMCTBa. [ Mapomu3 caxapossl, 1akmo3sl, Maibmossl. Kpaxman u 1enmoao3a
Kak OMOJIOTHUYECKHUE MOIUMEpPhl. XMMHYECKHE CBOIMCTBa Kpaxmaia (THAPOIU3, KaYeCTBEeHHAs PeaKIus
c MOAOM Ha KpaxMmMal U ee MpUMEHEHHE g OOHApYXKEeHHsl KpaxMmala B MpPOAYKTaX IMHUTaHUsA).
XUMUYECKUE CBOMCTBA IICIUTIONO3BI: THIPOJIHN3, 0Opa3oBaHWE CIOXKHBIX 3(pupos. [IpumeHeHne u
Ouosornueckasi posib yriieBojgoB. OKUCIIEHHE YIIIEBOJAOB — MCTOUYHHUK DHEPTHH JKUBBIX OPTaHU3MOB.
[TonsiTHE 006 UCKYCCTBEHHBIX BOJIOKHAX HA IPUMEpPE alleTaTHOTO BOJOKHA.

NpenTuduxkanusa oOpraHMYecKMX coelMHeHHH. [‘eHeTHMYeckas CBA3b MEKIY Kiaccamu
OpraHUYECKUX COETUHEHUI.

Amunbl. [lepBuuHble, BTOpUYHBIEC, TpETUUYHBbIE amMuHbl. Knaccudukanys aMUHOB MO THITY
YTJIEBOJIOPOHOTO pajuKajia U YUCITY aMHUHOTPYIIN B MOJIEKYJe. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOCHHE TpEeNeTbHbIX aMUHOB. (DU3MYECKHE CBOWCTBA aMUHOB. AMHHBI KaK OpPTraHUYECKUE
OCHOBaHMS: peaklMH C BOAOW, KHCIOTaMu. Peaknusi ropeHus. AHWIMH Kak MpPEICTaBUTEIb
apomaTHdeckux aMuHOB. CTpoeHue aHuiuHA. [IpudnHBI OcnablieHuss OCHOBHBIX CBOWMCTB aHHIIMHA B
CpaBHEHWU C aMHUHAMH TPEACIBHOTO psfa. XHWMHUYECKHE CBOWCTBA aHWUJIMHA: B3aMMOJICHCTBHE C
KHCJIOTaMH, OpOMHOW BOJOM, OKucieHue. l[lomydeHre amMWHOB aJKWJIMPOBAaHMEM aMMHaKa W
BOCCTAHOBJIEHUEM HUTPOINPOU3BOJHBIX YIieBogopoAoB. Peakuus 3uHuHa. I[IpumeHeHue amMuHOB B
(hapMalleBTUUECKON TMPOMBINUICHHOCTH. AHUIUH KAK cbipbe O NpOoU3B00Cmed AHUIUHOBLIX
Kkpacumeneu. Cunme3svl Ha OCHOGE AHUIUHA.

AmuHOKMCJIO0TBI W Oeaku. CocraB u  HomeHkinarypa. CTpoeHHWE  aMHHOKHCIIOT.
l'oMonoruueckuit  psinm  MpenelbHBIX aAMHHOKHCIOT. J30Mepus  npedenvHblX  AMUHOKUCIOM.
duznyeckue CBOMCTBA MPEIeNIbHBIX aMHUHOKHUCIOT. AMHUHOKHUCIOTH Kak aM(QOTEepHbIE OpraHNYecKHue

COCIUHECHUSI. Cunres DEenTUa0B. HeHTI/I,I[HaSI CBsA3b. brojiormyeckoe 3HaUYCHHUE O-aMHHOKHCIIOT.



OO6nacTi mpuUMEHEeHUs aMHHOKHUCIOT. benku kak mpupomHsie O6uomnonumepbl. CocTaB U CTpOEHUE
0enkoB. OcHo6Hble AMUHOKUCIOMBL, 00pasyiouue Oeaku. XUMUYECKHE CBOWCTBA OEIKOB: THUIPOIIH3,
JeHaTypalus, KadyecTBeHHble (IBETHbIE) peakiuu Ha Oenku. I[lpeBpamienus OenkoB NUIM B
opranusme. buonoruueckue ¢GyHKIUH O€NKOB. /JocmuodiceHus 8 usyuyeHuu CmpoeHus u cummesd
benxkos.

A3omcooepircaujue 2emepoyukiuueckue coeounenus. lluppon u nupuouu: 21eKmMpoHHOe
cmpoenue, apoMamudyecKuti xapakmep, pasiudue 6 NposleHUU OCHOBHbIX ceoticms. Hykneunoevie
Kuciomsl: cocmag u cmpoernue. Cmpoenue nykieomuoos. Cocmae nHykneunosguolx kuciom ([{HK, PHK).
Ponb nykneunoguvix xuciom 6 scusnedesamenbHOCMu 0peaHusmos.

Boicokomousiekysipabie  coefuHeHUsi. OCHOBHbIE  TOHATHS  BBICOKOMOJIEKYJISIPHBIX
COCITMHEHUI: MOHOMEp, TMOJMMEpP, CTPYKTYpHOE 3BEHO, CTEINeHb monmMmepusanuu. Kiraccupukamms
nonumepoB. OCHOBHBIE CHOCOOBI TOJIYYCHHS BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: peakluu
MOJIMMEPHU3ALMU U MOJUKOHAeHcauuu. CTpoeHHe W CTPYKTypa MOJIUMEpPOB. 3aBUCUMOCTb CBOMCTB
MOJINMEPOB OT CTPOCHUSI MOJIEKYI. TepMOMIacCTUYHbIE U TEPMOPEAKTUBHBIE MOJIUMEPHL. [Ipogodsuue
opeanudeckue noaumepsl. Komnosummnvie mamepuansvi. Ilepcnekmugbl ucnonb308anus KOMNOSUMHBIX
mamepuanos. Knaccudukamus BosiokoH. CHHTeTHYEeCKHE BOJOKHA. [lonmadupHbIe M MOTHAMUTHBIC
BOJIOKHA, UX CTpOEHHUE, CBOMCTBA. [IpakTHueckoe ucnoyib30BaHue BOJIOKOH. Cunmemuyeckue nieHKu.
uzonayus. 01 Npo8o008, MeMOpPaHvl Ol ONPeCcHeHUsl 800bl, 3aWumHble NiIeHKU OJisi agmomoouetl,
naacmelpu, Xxupypeuueckue noeasku. Hoevle mexnonocuu OanvHeliue20 COBEPUIEHCMBOBAHUS
NOJIUMEPHBIX MAMEPUATLOB.

11 knacc

Teopernvyeckue 0CHOBbI XMMUU

Ctpoenue BemecrBa. CoBpeMeHHass MOJENIb CTpOeHUs aroma. Jlyaausm 5JeKTpoHa.
Keanmossvie uyucna. PacnpeneneHue JIEKTPOHOB IO IHEPTETUUECKHM YPOBHSM B COOTBETCTBHH C
MIPUHIIMIIOM HaUMEHBIIEH SHepruu, npaBuioM XyHaa u npuHiunoM [laymn. OcobeHHOCTH CTpOEHUS
OHEPTeTHYECKUX YPOBHEH aTOMOB d-311eMeHTOB. DIeKTpoHHas KoHpuryparmus aroma. Kimaccuduxanms
XUMHAYECKHX 3JIEMEHTOB (S-, P-, d-amemenTsI). OCHOBHOE M BO30YKICHHBIC COCTOSIHHS ATOMOB.
Banentnbie snektponsl. Ilepuonnueckass cucrema xumudeckux saeMeHToB .M. Menneneesa.
Ousnueckuit cmbicn [lepuonnueckoro 3akona JI.M. MenneneeBa. IlpuunHBl M 3aKOHOMEPHOCTH
W3MEHEHUsI CBOMCTB AJIEMEHTOB M MX COEIMHEHHMM MO MepuojaM U rpymnmnaM. MUpOBO33peHUECKOEe U
HayyHoe 3HaueHue Ilepuommyeckoro 3axkona J[.M. MenneneeBa. [lpocnosvr [ 1. Menoeneesa.
Omxpuvimue HO8bIX XUMUYECKUX DTIEMEHMO8.

JJIeKTPOHHAS NMPUPOAA XMMUYECKOM CBSA3U. DJIEKTPOOTPULIATEIbHOCTh. KOBanieHTHas CBA3b,
€€ Pa3HOBHIHOCTH U MEXaHU3MbI 00pa3oBaHus (OOMEHHBIN U JOHOPHO-aKIENTOPHBIN). lOHHas CBsI3b.

Merammueckas cBs3b. BogopoaHas cBsizb. MedxcmonexkynsipHovle 83aumo0eticmaus.



Kpucrannudyeckne u amopgubie BemecTBa. THUIBI KPUCTALIUYSCKUX PEIICTOK (aTOMHas,
MOJICKYJISIpHAsi, MOHHAs, METaJIMYecKas). 3aBUCHMOCTh (PM3MYECKUX CBOMCTB BEIIECTBA OT THIIA
Kpuctamyeckoil pemerku. [Ipuumasl MHOrooGpasust BemiecTB. COBpEMEHHBIE IPEICTABICHUS O
CTPOEHUU TBEPJBIX, )KUAKHUX U ra3000pa3HbIX BELIECTB. JKuoKue kpucmaniol.

Xumuyeckue peaknuu. ['oMOoreHHble U reTeporeHHble peakiuu. CKOpOCTb peakuuu, ee
3aBUCUMOCTh OT pa3iIM4yHBIX (DAKTOPOB: TMPUPOJABI PEArupyrOIUX BELIECTB, KOHLEHTPALUH
pearupymoomux BewiecTs, TeMmmneparypsl (mpaBwio Bant-Todda), mnmomamm — peakunoHHOR
[IOBEPXHOCTH, HAJIW4MsA KaTaJu3aTopa. OHEPrus AaKTUBALUUU. AKMUBUPOBAHHLIU  KOMNIEKC.
Karanuzatops! u karanus. Poip kaTaim3aTopoB B IpUPOJIE U IPOMBIIIJIEHHOM IIPOU3BO/ICTBE.

Ilonamue 06 snmanvnuu u snmponuu. Snepeus [ udb6ca. 3akoH I'ecca U CleACTBUSA U3 HETO.
TernoBeie g dexTp XuMHUYecknx peaknuii. Tepmoxumudeckrue ypaBHeHHs. OOpaTUMOCTh PEaKIIHiA.
Xumuyeckoe paBHoBecue. (CMelleHME XHUMUYECKOIO paBHOBECUS 0] JIEHCTBUEM pPa3IMUYHBIX
(akTOpOB: KOHLEHTpAlMM peareHTOB WIM MNPOJAYKTOB pPEaKLMH, AABICHMs, Temmeparypbl. Poib
CMEILEHNUS PABHOBECUS B TEXHOJIOIMYECKHUX IIPOLECCAX.

JucnepcHble cucreMbl. Konnouowvie cucmemul. VIcTuHHBIE pacTBOpbl. PacTBopeHHe Kak
¢busnko-xummueckuii mporecc. CriocoObl BBIPAKEHHS KOHIIGHTPAIMM PAacTBOPOB: MaccoBasi JIOJIs
PacTBOPEHHOTO BELIECTBA, MOJIAPHAA U MOAANbHAA KOHYenmpayuu. Tump pacmeopa u mumposanue.

Peakuum B pacTBOpax 3JeKTPOJHMTOB. KadecTBEHHbIE peakLMM HAa HOHBI B PACTBODE.
KucnotHo-ocHOBHBIE B3aUMOJICHCTBUS B pacTBopax. AMdorepHocTs. MonHoe npouzeedenue 800bl.
Booopoonwvuii nokazamens (pH) pacmeopa. I'maponu3s cosneid. 3HaueHue TUAPOIN3a B OMOIOTHYECKUX
0OMEeHHBIX npoueccax. [[pumeHenue ruiposnsa B IPOMBIIIIEHHOCTH.

OKHCIANTE]BbHO-BOCCTAHOBUTE/IbHbIE  peaklu¥M B  NpUpoAe,  INPOM3BOJACTBEHHBIX
npoueccax U KU3HeAesTeJIbHOCTH OPraHu3MoB. OKuciumenbHO-60CCMAHOBUMENbHbIN NOMEHYUA
cpeovl. [uaepamma Ilyp6s. lloBeneHue BewiecTB B cpelax C pa3HbIM 3HaueHneM PH. Mertonsl
JIEKTPOHHOTO U 21eKMPOHHO-UOHHO20 OanaHca. ['aJbBaHMYECKUH 3eMeHT. XUMHUYECKHEe NCTOYHUKH
Toka. Cmanoapmuslii 6000p0oOHbIU 21eKkmpod. CmaHOapmHblil 91eKMPOOHbIL NOMEHYUAT CUCTEMBI.
P50 cmanoapmuuix 31ekmpoonsbix nomenyuanos. Hanpaenenue oxuciumenbHo-60CCMAano8UmMenbHbIX
peaxyuu. DIEKTPOIU3 PacTBOPOB M pacIuiaBoB cosied. [IpakTudyeckoe NpUMEHEHHE DIEKTPOIN3a AJIs
MIOJIyYEHHUS] LIEJIOYHBIX, LIEIOYHO3EMENbHBIX METAJUIOB U amtoMuHusA. Koppos3usi MeTayaoB: BHbI

KOppo3uu, CITOCOOBI 3aIllIUThI MCTAJUIOB OT KOPPO3UH.

OCHOBBI HEOPraHMYECKON XMMHH
O0mast xapakrepuctuka 3jeMeHTOB IA—IlIA-rpynn. Oxkcuasl U mepoKCUABl HATpUs U

Kanus. Pacro3HaBanne KaTHOHOB HaTpusa U Kajus. Comn HaTpusda, Kalus, KaJIbUOWUsA WU MarHusd, Mx



3HaYEHHUE B MPUPOJIE U KU3HU YelIoBeKa. Kecmkocmb 60061 u cnocobwl ee ycmparenus. Komniexkchole
COeOUHeHUsl AIOMUHUA. ATIOMOCUTUKAMbL.

Metasisl IB-VIIB-rpynn (Meab, HHHK, XpoM, Mmapranei). OcoOCHHOCTH CTPOCHHS aTOMOB.
Oo6mue ¢usznyeckue u xumuueckue cBoiicta. [lomyuenue u npumenenue. OKCUABI U TUAPOKCUIBI
9TUX METaIOB, 3aBUCHMOCTb UX CBOWCTB OT CTENEHM OKMCIEHHUS 3JIeMeHTa. BaxHeiuue couu.
OxucnauTenpHble CBOMCTBA COJEM XpoMma M MapraHiia B BBICUIEHW CTENEHUM OKHcIeHUs. Koumnnexchuvle
COeOuHenUs Xpoma.

Ob0mas xapakrepuctuka j1eMeHTOB IVA-rpynnbl. CBONMCTBa, MOJIYyYEHUE M NPUMEHEHUE
yras. CuHTe3-ra3 Kak OCHOBAa COBPEMEHHON MPOMBIIIJICHHOCTH. AKTHBHUPOBAHHBIN Yroiib Kak
ancopOeHT. Hanocmpykmypel. Mupogvie oocmudicenusi 6 obnacmu co30aHus HAHOMAMEPUAos.
Onekmponunoe cmpoenue MoneKyavl yz2apnoeo 2asa. llonyuenue u npumenenue y2apHo2o 2asd.
buonoruueckoe aeiictBue yrapHoro rasza. KapOuabl kanmplius, amroMuHHS U kene3a. KapObonaTsl u
ruapokapOoHatel. Kpyeosopom yenepooa 6 scusou u Hedxicusou npupode. KauecTBeHHasl peakiusi Ha
KapOoHaT-MoH. Pu3nyeckue U XUMHUUYECKUe cBoiicTBa KpemHMs. Cunanbl ¥ cuimuuuisl.  Okcup
kpemuus (1V). KpemHueBbie KUCIOTHI ¥ UX coid. CHIIMKAaTHBIC MUHEPAJIbl — OCHOBA 3eMHOM KOPBI.

O0mas xapakrepucTuka 3jeMeHTOB VA-rpynnbl. Hutpunsl. KauectBennass peakuust Ha
HMOH aMMOHUS. A30THAasI KUCJIOTa KaK OKUciauTedb. Hutpartsl, ux pusnueckue u XMMHYECKHUE CBOICTBA,
npumenenue. CBoiicTBa, mojdydeHue u mnpuMeHenue Qocdopa. Dochun. DochopHbie U
nonndocopHbie kucnoThl. bruonoruueckas poisb pocdaTos.

O0mast xapaktepucTuka 3jeMeHTOB VIA-rpynnbl. OcoOble CBONCTBa KOHIIEHTPUPOBAHHOMN
cepHoil kucnoTel. KauecTBeHHbIE peaklinu Ha CynbPua-, CynbPUT-, U CYIb(paT-HOHBI.

O0mas xapakrepucruka 3j1eMeHTOB VIIA-rpynnbel. OcobeHHocTH XuMuu  (ropa.
lNamorenoBoopoabl U uX mnosyueHue. [amoreHoBoOpoOAHBIE KUCIOTHI M UX conu. KadecTBeHHbIE
peakuuu Ha raJoreHu-uoHbl. Kucinoponaconepxkamue coefMHeHns xyopa. [IpuMenenue rajnoreHos u
HX BOXKHEUIIUX COCAUHEHUM.

bnazopoonvie 2azwvl. [lpumenenue 61a20p00HbIX 2a308.

3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB IMPOCTBIX BEIIECTB, BOJOPOAHBIX COCIMHEHUH,
BBICIIIMX OKCHJIOB M THAPOKCH/IOB.

Wnentudukaiys HeOpraHMIECKUX BEIIECTB U HOHOB.

XuMHuS U )KU3Hb

Hayunsble meToabl mo3HaHusi B XxuMuH. Vcrounuku xummudeckoir uHdpopmaruu. [louck
nH(pOpMallUK IO Ha3BaHWSIM, HUICHTH(QHUKATOpaM, CTPYKTYpPHbIM ¢GopMyinaM. XUMHUYECKUH aHaIu3,
CHUHTE3, MOJEIUPOBAHME XUMHYECKHX IPOLECCOB M SBJIEHUH KaK METOJbl HAYYHOIO IO3HAHUS.
Mamemamuueckoe moodenupoganue NPOCMpPAHCMEEHHO20 CIMPOEHUS MONEKYIl OP2AHUYECKUX BeUjeCms.

COGpeMEHHble ¢M3UKO'XUMU'-!€CKM€ Memoovl YCmMAaHoeBJeHUsll cocmasa U CnmpyKmypbl 6eulecnie.



Xumus u 3q0poBbe. JlekapcTBa, (pepMEHTBI, BUTaMUHBI, TOPMOHBI, MUHEpPAIbHBIE BOJBI.
[IpoGnembl, cBs3aHHbIE C NPUMEHEHMEM JIEKAPCTBEHHBIX IpenapaToB. BpeaHble NpPUBBIUKUA U
(bakTopsl, pa3pyuiaroiue 310poBbe (KypeHue, yrnoTpedieHie alkoroiis, HapKkoMaHus). Pannonansaoe
nutanue. [Iumessie 1o6aBku. OCHOBBI MHUIEBONH XUMUH.

Xumus B MeannmHe. Pa3paboTka gekapcTB. XMMHUUECKUE CEHCOPBI.

XuMHSI B T1IOBCeJHEBHOH JKM3HH. Moolme M YHUCTALIUME CPEACTBA. PenenseHTsl,
nHcekTHLIUAbl. CpeacTBa JUYHOM I'MrueHbl U KocMeTHKH. [IpaBuna Ge3omnacHoil paboThl ¢ €IKHMH,
TOPIOYMMH U TOKCUYHBIMH BELIECTBAMU, CPEICTBAMU OBITOBON XUMMHU.

XuMHuSl U celbCKOe X03sliicTBO. MuHepaibHble W opranudeckue ynoOpenus. Cpencrtsa
3alIUThl paCTEHUM.

XumMus B NpoMblnuIeHHOCTH. OOmue NpeAcTaBieHUs O MPOMBILIUIEHHBIX croco0ax
IOJyYeHHUs XUMMUYECKMX BEUIeCTB (Ha MpuUMepe IMPOMU3BOJCTBA AaAMMHUAKA, CEPHOM KHUCIOTHI).
[Ipombitnennas opranuyeckass xuMmusi. ChIppe Il OpraHUYEcKOi mpombluieHHOCTH. [Ipobiema
OTXOJIOB M TMOOOYHBIX TNPOAYKTOB. Hambonee KpyMHOTOHHAXKHBIE IPOW3BOJACTBA OPTraHMYECKUX
coeauHeHuil. YepHas u uBeTHast MeTayuryprust. CTEKII0 M CUIMKAaTHAs IPOMBIIIIIEHHOCTb.

Xumus u 3Hepretruka. IlpupoaHbie UCTOYHMKHM YrieBoaopoJoB. [IpupoaHblii M MOMyTHBIN
He(TSHOM ra3bl, UX cOCTaB W ucnoib3oBaHue. CocraB HedTH U ee mepepadoTka. HedrenpoaykTer.
OxraHoBoe wuymcio OeH3uHa. OxpaHa OKpykKawolled cpeapl Mpu  HedTenepepaboTke U
TPaHCIOPTUPOBKE HEPTENPOLYKTOB. AJIbTEPHATUBHBIE HCTOUHUKH SHEPTUH.

Xumuss B crpourtenbcrBe. llement. beron. Ilogbop onTUManbHBIX — CTPOMTEIBHBIX
MaTEPUAJIOB B MPAKTUYECKON JEATEIBHOCTH YEIOBEKA.

XuMHA ¥ JK0JIO0rHsA. XMMHUYECKOE 3arps3HEHUE OKPY)KAIOIIEH CpeAbl U €ro NOCIEACTBHS.

Oxpana ruapochepsl, Mo4Bsl, aTMOchepsl, GIOPHI U GayHbl OT XUMUUYECKOTO 3arps3HEHUSI.

1. TeMaTuuyeckoe IJIAHMPOBAHUE.

10 KJ1ace
Ne /it HanmenoBanue Tembl Ob6mee B ToMm uncine
KOJIMYECTBO
4acoB IIp.p K.p.
1 [ToBTOpEeHME Kypca HEOpraHMYECKON 3
XUMHUH
2 VYTri1eBoAOpOABI U UX PUPOIHBIE 9 2
UCTOYHUKHU
3 Kucnopoaoconep:xaiiyue opraHnyeckue 14 6
COCJTMHEHUS M UX HaXOXKJICHUE B )KUBOH
npupoe
4 A3zoTocoaepIKaliiue opraHudecKre 5 1 1
COCIMHEHUS U X HaXOXKJICHUE B )KUBOH
npupojie
5 buonorndeckn akTHBHBIE OPTAHUYECKUE 2
COEJIMHEHUS
6 3akpenaeHre U3y4eHHOro MaTepuana 2 1




ITonBenenne UTOroB 3a TOxa

Utoro 35 9 2
11 knacc
Ne i/t HanmeHnoBanue TeMbI Oomee B Tom uucie
KOJIMYECTBO
4acoB IIp.p K.p.
1 Crpoenue atoma. [lepuoanueckuii 3aKoH 2
J.W. MennaeneeBa
2 CtpoeHue BenecTna 12 1 1
3 XHMMHUYECKUE PEAKIINU 9 1
4 BemecTBa u ux cBoicTBa 10 1 1
5 Xumus B )KU3HHU 00IIIeCTBA. XUMHS B 1
CEJIbCKOM XO3SIIICTBE, MEIUIINHE, OBITY
Hroro 34 2 3
IHoypouHoe niaHupoBaHue_
10 kiacc
No HaumeHnoBaHue TeMbl Obee B tom uucne
KOJIMYECTBO
4acoB IIp. p. K.p.
1 BBOHBIN HHCTPYKTaX MO OXpaHe TPy/Aa. 1
[ToBTOpPEHME Kypca HEOPTraHUIECKOU
XUMHH
2 Kraccel HeopraHu4ecknx coeTMHEHHA. 1
Kucnotel. Oxkcuapl. OcHoBanus. Conu.
3 Ocuognble nionoxkenuss TXC A.M. 1
byrneposa
4-5 DneKTpOHHas IPUPOJIa XUMUYECKUX 2
CBsI3eU
6 CtpoeHune aToMa yriepoja. BaneHTHbIE 1
COCTOSTHUS aTOMa YTIiepo/ia.
7 Knaccudukanus opranmueckux 1
COETMHEHU.
8 OCHOBBI HOMEHKJIATYPbI OPraHUYECKUX 1
BEIIICCTB.
9 N3zomepus. CTpykTypHas, 1
MPOCTPAHCTBEHHAS, MEKKIJIACCOBAsI.
10 [Ipupoansie ucrounuku YB. 1 1
[IpakTuueckas pabora 1 «KadecTBeHHBIH
aHayu3 opranundeckux coenunenui» (C, H,
XJI0D).
11 Ankensl. [IpakTrueckas pabora 2 1 1
«TIOJTYYCHHE ITUJICHA U OIBITHI C HUM).
12 Hedts. I'as. Kamennsrit yrons. Ux 3anexu 1
B Poccuu (na Ypane).
13 [IpenenbHbIC OTHOATOMHBIC CITHPTHI. 1




Cocras, cTpoeHne, HOMEHKJIaTypa,

IIPUMEHEHHE.
14 [Tpaktuyeckas pabora 3 «CrnupThl U UX
CBOMCTBa»
15 3nauenue genona. [lomyuenue
KOKCOBAHHEM KaMEHHOTO YIJISL.
['maBHENIIME MECTOPOKICHUS YIJI HA
VYpaie.
16 Anpaeruasl. Bunel uzomepun. [loaroroska
K IPaKTUYECKOH paboTe.
17 [TpakTudeckas pabota 4 «ANbIETUIBI U
KETEHbD».
18 MypaBbuHas U YKCyCHasi KUCJIOTBI.
[TpakTrueckas pabota 5 «1ony4eHue u
CBOMCTBA KapOOHOBBIX KUCIIOTY.
19 Bricie kapOOHOBBIE KHCIIOTHI, UX
3HayeHue B ¢/xX Poccun
20 [Tomryuenue 3pupoB peakmuei
TepeUKaIMU, X HAXOXKICHUE B
pUpOJIE.
21 [IpakTuueckas pabora 6 «CunHTe3
STHIIOBOTO 3(hHpa YKCYCHOW KHUCIIOTBI».
22 CocraB xupoB. PacTBOpUMOCTB KHPOB.
ITonyyenue marionesa, maprapuna. EXXK
(r. ExatepunOypr).
23 [IpakTuueckas padora 7 «CpaBHEeHUE
cBoiicTB Mbu1a U CMC». [Ipumenenune
JKUPOB Ha OCHOBE UX CBOMCTB.
24 JKunkue u TBepble MblIa, NIAMITYHH.
25 VYruesoasl. MoHocaxapa. Jlucaxapa.
Konaurepckast mpOMBIIIIIEHHOCTh Ha
Ypane.
26 [TpakTrueckas pabota 8 «CBoiicTBa
TJIFOKO3bI, KpaxMasa, 1IeJUII0JI03bI .)»
27 AMUHBI IPEAETBHOTO psifa.
28 Penienne pacueTHbIX U
HKCTIEPUMEHTAIBHBIX 3a/1a4.
29 AMUHOKHCIOTHL. VX 3HaueHue B KHU3HU
9eJI0BEeKa U )KUBOTHBIX.
30 benxu. [Ipaktuyeckas padbora 9 «AMUHBL.
AMUHOKHUCIOTHL. benkny.
31 Konrponsnas pabdora 1 o teme 4
«A30TOCOIEPIKAIINE OPTAHUYECKHE
COEZIMHEHUS
32 ®epmenThl. VX 3HaueHue 15 )KUBOU
TIPUPO/IBL.
33 Buramunsl. ['opmonsl. JlekapctBa. BA/Ipl.
34 Koppekiust n3yueHHOro Marepuania,

PEIICHUC 3a1a4.




35 I'omoBast KOHTpOIBHASL paboTa 1Mo TeMe 1 1
«OpraHuueckye BellecTBa U X 3HaueHue
JUTS 4EJIOBEKA)
Utoro 35 9 2
11 knace
Ne HanmenoBanue TeMbl Oomee B Tom uncne
KOJIMYECTBO
4acoB IIp. p. K.p.
BaskHelilliue MOHSITUSI M 32aKOHBI XUMHUH
1 BBoausiii unctpykrax mno O.T. 1
BBenenue B 0011y10 XUMUIO
2 AToMmHO-MoOJeKylsgspHOe — yueHue ~ M.B. 1
JloMoHOCOBA. 3aKOH MOCTOSIHCTBA BEIIIECTB
3 3aKOH COXpaHEHUS MAacChl BEIIECTB U 1
SHEPTUU
Crtpoenue atroma u nepuoanyeckuii 3axkon .M. MeneseeBa
4 YPOBHU U IOTYPOBHH 1
5 Tabmuma JI.1I. MeHneneeBa U M3MCHCHHE 1
CBOMCTB XUMHUYECKHUX JIIEMEHTOB
CTpoeHne BelecTBa
6 Xumuyeckas CBA3b. Turbl
KPUCTATUYCCKUX PEIIECTOK
7 I'eomerpust  Mmonekyn.  ['mGpuauzanms 1
aTOMHBIX opOuTanei
8 KoMiutekcHbIe coeTMHEHNS 1
9 [Mpaktnueckass padora 1 «llomyuenue 1 1
KOMIUIEKCHBIX COSIMHEHUI
10 [Tosmmmepsl. Ponms VYpanma B TodydeHUH 1
TJ1acTMAacC
11 [IpakTnueckast pabora 2 «Pacno3HaBaHue 1 1
MJIACTMACC ¥ BOJIOKOH)
XuMHYeCcKHe peakunu
12 DHepreTuKka XUMUYECKUX peaklui 1
13 [TpakTuueckas pabota 3«CxopocThb 1 1
XUMHUYECKHUX PEaKIIUii»
14 Karaims. 'oMOreHHbIN U reTeporeHHbIN 1
15 XHWMHYECKOE PAaBHOBECHE 1
16 Pemenue 3amau 1
17 [Ipaktrueckas pabdorta 4 «IIpuroToBiieHue 1 1
pacTBOpOB c orpeeIeHHbIMU
KOHIEHTPALUSIMU»
18 Teopust AIEKTPOIUTUYECKON NUCCOLUALIUN 1
19 Bonuelii moxasareins 1
20 IM'upponus 1




21 ITpakTuyeckas padora 5 «'maponus PUO» 1
22 OKHCIUTETBHO-BOCCTAHOBUTEIBHBIE 1
TIPOIIECCHI
23 Mertoa 31eKTpOHHOTO OasiaHca 1
24 DIEKTPOIN3 PACIIIaBOB U PaCTBOPOB 1
25 [TpakTrueckas padora 6 «KOBP» 1
BemecTBa u MX CBOJiCTBa
26 Kiaccudukanmsi HeOpraHm4ecKux BEIIeCTB 1
27 Krnaccudukanus opraHNuecKux BEIIeCTB 1
28 Meramist 1
29 Hemeramnsl 1
30 Crnoxusle Bemectsa. OKCHIBI 1
31 Kucaorsl 1
32 OcHoBaHHUS 1
33 Comn 1
34 [IpakTuueckast pabora 7 «['eHermyeckas 1
CBSI3b MEXJIY KJIacCaMU OPTaHWYeCKUX |
HEOPTaHMYECKUX BEIIECTBY»
Htoro 34
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