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ITosicHuTeIbHAA 3aNIUCKA

Pabouas mporpamma ydeOHOro Kypca «OCHOBBI OPraHMYECKOW XUMHW» 0a30BOTO YPOBHS JJIs
oOyuarommxcst  10-11  kmaccoB  paspaborana Ha ocHOBe DeaepalbHOTO TOCYAAapCTBEHHOTO
o0pa3oBaTelbHOTO CTaHAapTa cpegHero oOmero oOpa3oBaHHs, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHU, MPEIbIBIIEMBIX K oOOpa3oBaHmio. Peamm3amust mporpamMMbl oOecriedynBacT OBJIAICHHC
KJIIIOYEBBIMHA  KOMIIETEHIHMSIMH, COCTAaBILIIOIIMMH OCHOBY [UIS CaMOpPAa3BHTHS M HEUPEPBHIBHOTO
00pa3oBaHUs, IEIOCTHOCTh OOMICKYIBTYPHOTO, JIMYHOCTHOTO M ITO3HABATEIHHOTO PAa3BUTHUSA JIMYHOCTH
00yYarOIIHNXCS.

IInaHnupyeMbie pe3ybTaThbl OCBOEHHUS Y4eOHOTro Kypca «Opranudeckasi XMMHsI»
JIMYHOCTHBIE Pe3yJIbTAThl OTPAKAIOT:

1) poccuiickyro TpakIaHCKYH0 HAEHTHYHOCTh, TATPHOTHU3M, YBaKEHHME K CBOEMY HapOJLy,
YyBCTBa OTBETCTBEHHOCTH Tepen PonuHOM, ropaocTu 3a cBO# Kpaii, cBoro PoauHy, mporuioe u
HACTOsIIIIee MHOTOHAIMOHAIBHOTO Hapoaa Poccuu, yBakeHHE TrOCYIapCTBEHHBIX CHMBOJIOB
(rep6, daar, rumMH);

2) rpakIaHCKyrO IMO3MIMI0 KaK aKTMBHOTO M OTBETCTBEHHOTO 4YJE€HA POCCHHCKOTO OOIIECTBA,
OCO3HAIOIIETO CBOM KOHCTHUTYIIMOHHBIE TIpaBa W OOSI3aHHOCTH, YBaXAIOIIEr0 3aKOH W
MPaBOMIOPSIAOK,  OOJANAIOIIEr0  YYBCTBOM  COOCTBEHHOIO  JOCTOMHCTBA,  OCO3HAHHO
MIPUHUMAOIIETO0 TPATULIMOHHBIC HAIIMOHAIBHBEIC W OOICYCIOBEUCCKHE TYMaHUCTHYCCKHE U
JIEMOKPATHYECKHUE [IEHHOCTH;

3) roToBHOCTH K CITy’keHHI0 OTEe4eCTBY, €ro 3aluTe;
4)  chOopMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO

pa3BUTHUSl HAyKH U OOIIECTBEHHOW MPaKTHKH, OCHOBAHHOTO Ha JHalore KyJbTyp, a Takxke
pa3IuYIHBIX (POpM OOIIECTBEHHOTO CO3HAHUWS, OCO3HAHHWE CBOETO MeCTa B IMOJUKYJIBTYPHOM
MUDE;

5) chopMUPOBAHHOCTL OCHOB CaMOPa3BMTUS W CAMOBOCIMTaHMS B COOTBETCTBUU C
00IIIeUeIOBEYeCKUMHM LIEHHOCTSIMU W HAeallaMHd TpakJaHCKOro OOIlecTBa; TOTOBHOCTh U
CHOCOOHOCTH K CAMOCTOATEIBbHOM, TBOPUECKOI U OTBETCTBEHHOM NS TEIbHOCTH;

6) ToNepaHTHOE CO3HAHHWE U MOBEJICHUE B MOJMKYJILTYPHOM MHUPE, TOTOBHOCTh U CIIOCOOHOCTH
BECTH JIHAJIOT C APYTUMH JIFOJbMHU, JOCTUTaTh B HEM B3aMUMOIIOHUMAHUS, HAXOJIUTh O0IHE 1SN
U COTPpYIHUYATH ISl UX JOCTHIXKEHHUS, CIIOCOOHOCTh MPOTHUBOCTOSITH MACOJIOTHH DKCTPEMHU3MA,
HaIlMOHATU3Ma, KCCHO(POOUH, IUCKPUMHHAIIMHM II0 COLHAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,

HallMOHAJIBHBIM IIPpU3HAKaAM U APYTHUM HETATUBHBIM COLIMAJIbHBIM SABJICHUSAM;

7) HaBBIKM COTPYJHMYECTBA CO CBEPCTHHKAMM, IETBMH MJIAJIIETO BO3pPAcTa, B3POCILIMH B
00pa3oBaTeIbHON, OOIIECTBEHHO MOJIC3HON, yIeOHO- UCCIEA0BATEIBCKON, IPOSKTHON U IPYTHX

BHUAX JIESTEIHLHOCTH;
8) HpaBCTBEHHOE CO3HAHME U MOBEJIECHHUE HA OCHOBE YCBOCHUS OOIEYETOBEYECKHX IEHHOCTEH;

9) TOTOBHOCTb M CHOCOOHOCTH K 06p3.30BaHI/IIO, B TOM YHCIIC CaMOO6paBOBaHI/IIO, Ha

MNPOTSHKEHUU BCEH JKU3HU;, CO3HATEIBLHOE OTHOIIEHHWE K HENpEephIBHOMY OOpa30BaHHUIO Kak
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YCIIOBHIO YCTICIITHOM MPO(PECCHOHATFHOW U O0IIECTBEHHON NeITeIbHOCTH;

10) screTnueckoe OTHOLIEHHE K MUPY, BKJIIOYas 3CTETHKY ObITa, HAyYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIOPTA, OOMICCTBEHHBIX OTHOIICHHIA;

11) npunstue W peanmsanMio IEHHOCTEH 3710pOBOro W 6e30macHOro obpasa > KHM3HH,
rmoTpeOHOCTH B (puznyeckoM CaMOCOBEPIIICHCTBOBAHUH, 3aHATHUAX CIIOPTHUBHO-
O3IOPOBHUTEIIFHON JEATEIIFHOCTHIO, HEMPUSITUE BPEIHBIX IMPUBBIYCK: KypEeHUs, YIIOTPEOICHUS
aJIKOTOJIsI, HAPKOTUKOB;

12) GepexxHOe, OTBETCTBEHHOE W  KOMIIETEHTHOE OTHOIIEHWE K  (QHU3UYECKOMY H
MICUXOJIOTHIECKOMY 3/IOPOBBIO, KaK COOCTBEHHOMY, TaK W JPYTHX JIFOACH, YMECHHE OKAa3bIBATh
MEPBYIO MOMOIIIB;

13) ocosuannsiii BIGOp Oymyiied npodeccud U BO3MOMXHOCTEW peanu3auuu COOCTBEHHBIX
KHU3HCHHbBIX IIJIAaHOB, OTHOIICHHE K HpO(peCCPIOHaJ'ILHOﬁ JACATCIIBHOCTU KaK BO3MO>XHOCTH
y4acTHsi B PCIICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYJAapPCTBEHHBIX, OOIICHAIIMOHATBLHBIX
npooiem;

14) C(I)OpMI/IpOBaHHOCTL OKOJIOTHYCCKOI'O MBIIIJICHUA, IIOHHMMaHHUsA BJIUAHUA COILIMAJIBHO-
SKOHOMUYECKHX IPOIIECCOB Ha COCTOSIHHE MPUPOJHONW M COLMAIBLHON Cpeibl; NpHOOpeTeHHe

oInbITa 3KOHOFO-HaHpaBH€HHOﬁ ACATCIIbPHOCTH,

15) OTBECTCTBECHHOC OTHOIICHHME K CO3JaHHUIO CEMbHM Ha OCHOBE OCO3HAHHOI'O IIPUHATHA

I[ECHHOCTCH CEMEUHOM KU3HU,

16) AJI TITyXUX, cna60cnmmamnx, IIO3AHOOTJIOXIIHX 06y11a}01111/1x05[:
1) CIIOCOOHOCTh K colaIbHOM aganTagvy WU HUHTCrpallvuud B 06HI€CTBC, B TOM 4YHCJIC IIpHU

peam3any BO3MOXKHOCTEH KOMMYHHKAIlMM HAa OCHOBE CIOBECHOM pedud (BKIIIOYasi yCTHYIO
KOMMYHHKAIIHMIO), a TAaK)Ke, IIPHU >KEeJIaHUU, KOMMYHHKAIIMH Ha OCHOBE »KECTOBOM pedH ¢ JINIaMu,

UMCIOIIIMMHU HAPYIICHUS CJIyXa,

2) JUJIsL 06y11a101111/1xca C HAPpYUICHUSIMHU OMMOPHO-ABUTATCIIBHOI'O anrapara:
BJIaACHUC HaBbIKaMH HpOCTpaHCTBeHHOﬁ u COIII/IaJ'H)HO—6I:ITOB0ﬁ OPUCHTUPOBKU; YMCHHC

CaMOCTOSITEIFHO U 0€30MacHO MEepPEIBHUTaThCs B 3HAKOMOM W HE3HAKOMOM IIPOCTPAHCTBE C
WCMOJIF30BAHUEM  CICHHAIBHOTO  O0OpYIOBaHUSA; CIIOCOOHOCTH K  OCMBICIICHHIO |
muddepeHIanun  KapTHHBI MHpPA, €€ BPEMEHHO- IPOCTPAHCTBEHHOW  OpraHW3alluy;
CIIOCOOHOCTh K OCMEBICIICHHIO COLHAIBHOTO OKPY>KEHHUS, CBOETO MecTa B HEM, IPHHSITHE
COOTBETCTBYIOIINX BO3PACTY IIEHHOCTEH U COIIMAITLHBIX POJICH;

3)  ans 06ydaromuxcsl ¢ pacCTPOMCTBAMU ayTUCTHYECKOTO CIIEKTpa: (POPMUPOBAHHME YMEHHS
CIIeIoBaTh OTPaOOTaHHOW CHCTEME IIPaBHJI IOBEACHUS W B3aWMMOJCHCTBHS B IPUBBIYHBIX
OBITOBEIX, YICOHBIX U COIMAIBHBIX CUTYALHSX, YACPKUBATh TPAHUIIBI B3aUMOICHCTBUS; 3HAHNE
CBOMX TMPEAITOYTCHUN (OrpaHUYCHUI) B OBITOBOH cepe U chepe HHTEepecoB.

MeTanpeaMeTHbIe pe3yJbTAaThl OCBOSHHUS OCHOBHOH 0O0pa3oBaTEIbHON MPOrpamMMBbI
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OTPaXKAFOT:
1) yMeHnne caMOCTOATENEHO —ONPENENATh LEIU AEATENLHOCTH M COCTABISATH  IUIAHBI
JIeSITSILHOCTH;  CAMOCTOSITEJIbHO ~ OCYIIECTBIISATh, KOHTPOJHUPOBATH H  KOPPESKTUPOBATH

ACATCIIBHOCTDb,; HUCIIOJb30BATh BCC BO3MOIXKHBIC PECYPChI MJIA

JOCTHXCHUA IIOCTaBJICHHBIX uenei/'l nu peainsanuu IIJIaHOB JACATCIIBbHOCTH,
BBIOMPATH YCICIIHBIC CTPATETHHU B PA3TUYHBIX CUTYAIIHIX;

2) yMeHHe TPOAYKTHBHO OOWIATBCS W B3aUMOJEHCTBOBATH B TPOIECCE COBMECTHOM
IeSITSIPHOCTH, YYWUTHEIBaTh IIO3UIUHA JPYTUX YYAaCTHUKOB ACATEIBHOCTH, A(OPEKTUBHO
pa3pemaTth KOH(GIUKTHI,

3) BJIaJICHUE HaBBIKAMH II03HABATEIBLHOM, YUeOHO-UCCIENOBATEICKOM H  IMPOCKTHOM
JIeSITSILHOCTH, HaBBEIKAMH ~ pa3pelieHdus MpoOJeM; CHOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEIFHOMY TOMCKY METOIOB PEUICHUS MPaKTHYECKUX 3a/ad, TPUMEHEHUIO Pa3THIHBIX
METOJIOB TTO3HAHWS,

4)  TOTOBHOCTH M CIOCOOHOCTH K CAMOCTOSTENHHON HMH(POPMALMOHHO- IO3HABATEIBHON
JIeSITSILHOCTH, BIIAJICHUE HABBIKAMH TONYYSHHS HEOOXOMMMoOU wuHQopManuu w3 cioBapei
pa3HBIX THIOB, YMEHHUE OPUEHTUPOBATHCSA B PA3IMYHBIX UCTOUYHHKAX WH(POPMAIINH, KPUTHISCKU
OIICHUBATh U MHTEPIPETUPOBATH HH(POPMAIHIO, TTOTYyIaeMYIO U3 PA3IMYHBIX HCTOYHUKOB;

5) yMeHME HCIONB30BaTh CPEACTBA MH(OPMAIMOHHBIX M KOMMYHHKALMOHHBIX TEXHOJOTHH
(manee - UKT) B perieHnr KOTHHUTUBHBIX, KOMMYHHUKATHBHBIX M OPraHU3AIlMOHHBIX 33124 C
coOroieHueM TpeOoBaHU SPrOHOMUKH, TEXHUKHU Oe3omacHOCTH, TUTHUCHEI,
pecypcocOepeskeHHUsI, MPaBOBBIX U 3THYSCKUX HOPM, HOPM HH(POPMAITMOHHOHN 0€30ITacHOCTH;

6) yMeHHe ONpeNENATh Ha3HAYEHUE U (PYHKIIUHU PA3THMIHBIX COLMATBHBIX HHCTHTYTOB;

7) YMCHHE CaMOCTOATCIbHO OLICHHUBATbL WM IPUHHUMATL PCIICHUA, OIMPCACIAIOIIUE CTPATCIUIO
HOBCACHUSA, C YUCTOM I'PAXKIAHCKUX U HPABCTBCHHBIX HGHHOCTGI\/‘I;
8) BJIAACHHC SA3BIKOBBIMU CPCACTBAMHU - YMCHHUC SICHO, JIOTUYHO M TOYHO HU3JIaraTb CBOIO TOYKY

3pCHUs, UCII0JIb30BAaTh aJICKBATHBLIC A3BIKOBBIC CPCACTBA,

9) BmaneHune HaBBHIKAMH TO3HABATENBHOM peQIEKCMM KaK OCO3HAHHMsS COBEPIIAEMBIX
JIECTBUM 1 MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIBTATOB U OCHOBaHUMN, T'PAHUI] CBOETO 3HAHUS U
HE3HaHMUSs1, HOBBIX MTO3HABATENIBHBIX 3a/1a4 U CPEACTB UX JTOCTHKEHUS,

10) nms ryxux, cnaGocpIIanMX, MO3JHOOTTIOXIINX OOYYAOIIUXCs: BIAaJCHUE HABBIKAMH
OMpeNeseHus] U HWCOpaBJICHUsS CHEeNU(PUUECKUX OIIMOOK (arpaMMaTU3MOB) B MHCbMEHHOW U
YCTHOH peuu;

11) nns o6yqarommxcs ¢ paccTpoCTBAMU ayTEHTHYECKOTO CIIEKTPA:
1) cmocoGHOCTh TMIAHMPOBAaTh, KOHTPOJMPOBATH M OIIEHUBATH COOCTBEHHBIE ydYeOHBIE

ﬂeﬁCTBHﬂ B COOTBETCTBHH C IIOCTaBJICHHOM 3a)1aqef/'1 n YyCJIOBHsMH €€ pcaln3alluu IIpuUu
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COIIPOBOYKIAFOIIEH TTOMOIIIHN NIEarOTHYECKOTr0 Pa0OTHHKA U OPraHU3YIOMIEH TOMOIIN THIOTOPA;
2) oBnameHWe yMEHHEM ONpPeNeNsaTh Haubonee dSGQPEKTUBHBIE CIIOCOOBI  TOCTHKEHHS
pe3yibpTaTa MpHU CONPOBOXKIAIONIEH IMOMOIIM IEAArornuecKoro pabOTHHMKAa U OpraHU3YIOLIEH
MOMOIIU THIOTOPA;

3) oBnazeHHe yMEHHEM BBINOJIHSITL JECHCTBHUS MO 3aJaHHOMY AITOPUTMY WM 00pasily mpu

COMPOBOXK/IAIOMICH MOMOIIN MEIarOrHYecKoTro pabOTHUKA U OPTHU3YIOIICH TTOMOIIN ThIOTOPA;

4) OBJIAAICHUEC YMCHHEM OLCHUBATH PE3YyabTaT CBOEH JESITEIbHOCTH B COOTBETCTBHUHU C

3aJJaHHBIMU TAJIOHAMU IIPU OPraHU3yIOIIEd IOMOIIU ThIOTOPA;

5) oBnameHMe yMEHHMEM aJeKBaTHO pEarupoBaTh B CTAHAAPTHOM CHTyallud Ha yCIEX M
HeyJady, KOHCTPYKTHMBHO JE€HCTBOBaTh Ja)k€ B CHUTyallUsAX Heycliexa IMpU OpraHUu3yroIIen

oMo ThIOTOPA;

6) OBJIaICHUEC YMCHHUECM AKTUBHOI'O HCIIOJIB30BaHUS 3HAKOBO-CHUMBOJIMYECCKUX CPEACTB JIsA

npeacTaBiaeHus HHGopMaluu 00 n3ydaeMbIXx 0oObEKTax M Mpolleccax,

Pa3IUYHBIX CXEM PEICHHS YYeOHBIX M MPAKTHYSCKHUX 3a7ad NPH OPraHU3yIOIIeH HOMOIIH
TeIarora-rcruxoJiora U ThI0Topa;

7) CcrOCOGHOCTH CAMOCTOATENBHO OOPATHTBCA K MEJArOrnvecKkoMy paGOTHHKY (Ilexarory-
TICUXOJIOTY, COLIMAJIbHOMY MEJarory) B ciiydae JIMYHBIX 3aTPyJHCHUNW B PEIIEHHH KaKOTo-Iu00
BOIIPOCA;

8) CcHocoGHOCTH CAMOCTOSTENLHO NEHCTBOBATL B COOTBETCTBHU C 33JaHHBIMHU JTAJIOHAMH IIPU
MOWCKe WH(pOpMAIUK B Pa3IMYHBIX UCTOYHHKAX, KPUTHYECKH OIICHUBATh U MHTEPIPETUPOBATH
MOJIy4aeMyr WH(OPMAIIUIO U3 PA3TUYHBIX HCTOYHHKOB.

HpeI[MeTHl)IMI/I pe3yJabTaTaMu OCBOCHUA:

1) chopMUpPOBaHHOCTH CHCTEMBI 3HAHWH 00 OOIIMX XMMHUYECKHX 3aKOHOMEPHOCTSX,
3aKOHaX, TCOPUSIX;

2) chOpMHPOBAaHHOCTL  YMEHMIi  HMCCIIEJIOBaTh  CBOWCTBA  HEOPraHUYECKHX U
OpPraHUYECKUX BCIIECTB, OOBICHATh 3aKOHOMEPHOCTH HPOTCKAHUS XUMHYECKHX PEaKIni,
MPOTHO3UPOBATH BO3MOXKHOCTH UX OCYIIICCTBIICHUS,

3) BiaseHHE YMEHUSIMU BBIJBHUIATh TMIIOTE3bI HA OCHOBE 3HAHUI O COCTaBe, CTPOCHHHU
BEIIECTBA U OCHOBHBIX XHMHYECKHX 3aKOHAX, IMPOBEPSATh UX SKCIEPUMEHTAIBHO, (HOpMyIUpys
LIeJIb UCCIIEOBaHUS;

4) BJIAJICHUC MCTOAAMU CaMOCTOSATCIBbHOIO IINIAaHUPOBAHUSA W MPOBCACHUA XUMUYCCKUX
SKCIIEPUMEHTOB C COOJIOJSHHEM IpaBUJI O€30MacHO paboThl C BEIIECTBAMH U JIAOOPATOPHBIM

o0opynoBanueM; C(HOPMHPOBAHHOCTh YMEHUM OIHMCAHWsI, aHaJIW3a M OIEHKH JOCTOBEPHOCTH
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MOJIyY€HHOI'0 Pe3yJIbTaTa;

5) chopMHPOBAHHOCTE yMEHHMI NPOTHO3MPOBAThH, AHAIM3MPOBATH W OLEHUBATH C
MO3UIINA  DKOJOTHYECKOW O€30IacHOCTH TOCHEACTBHUS OBITOBOM H  IMPOWU3BOJCTBEHHOU

ACATCIIBPHOCTH YCJIOBCKA, CBSI3aHHOM C r[epepa60TI<0i71 BCIIICCTB.

Jltst ciienbIx B cTabOBUSIIUX yYAIIUXCS: BIIAJCHUE MPaBUIAMH 3aITUCH XUMHUYECKUX (POpMYJT

C UCTIONIB30BaHUEM PEJTbe(PHO-TOUEUHOM cCUCTeMbI 0003HaueHui JI. bpaiins;

UIA ydJalnuxcd C OIrpaHUYC€HHBIMHW BO3MOKHOCTAMH 3A0POBbLA: BJIAACHHUC OCHOBHBIMH

JOCTYITHBIMH METOJaMU HAy4YHOI'O INO3HAaHMs, UCIIOJIb3YEMbIMU B XUMUH.

Coaep:xaHue yueOHOro Kypca no Boioopy «Opranuyeckasi XMMHsD»
10 knacc  OcHOBBI OPraHUYECKON XUMHUH
Tema 1. Teopus cTpoeHuMsi OpraHu4YecKuX coeAuHeHuii. IlosBieHne U pa3BUTHE OPraHUYECKOM
XAMHUHM KaK Haykd. MecTO W 3HauyeHHWE OPraHMYeCKOW XHUMHUH B CHCTEME E€CTECTBEHHBIX HaYK.
BzanMoCBs3p HEOPTaHWUYECKUX W OPraHUYECKHUX BEIIECTB. XHMHUUYECKOE CTPOSHHE KaK IOPSIOK
COEIMHEHHUsI aTOMOB B MOJIEKYyJ€ COrJacHO MX BaJeHTHOCTU. OCHOBHBIE TOJOXKEHHUS TEOPUH
XUMHUYECKOI0 CTPOEHUsI OpraHuueckux coeauHeHuit A.M. BytnepoBa. 3HaueHue pabOT pPyCcCCKOro
yaeHoro A.M. ByTtiepoBa. YTiepoIHbIN CKEJIET OpraHuIeCKONW MOJIEKYIbl. KpaTHOCTh XUMHUYECKOM
CBSA3U. 3aBUCHUMOCTh CBOMCTB BELIECTB OT XMMHYECKOT'O CTPOEHHUS MOJIEKYJI. I30Mepusi 1 U30MEPHI.
[NonsTe o ¢GyHKIMOHAIBHOW rpyte. [IpuHIHMIB KIaccH(pUKAIINK OPTaHWMYECKUX COCITHHEHUMH.
MesxxayHapoiHasi HOMEHKIIaTypa U OPUHITAIIEI 00pa30BaHMs HAa3BaHUN OPraHUYECKUX COCTUHECHUH.

Tema 2. YrieBoaopoasbl.

ANKaHbl. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJBI MeETaHa. Sp-
rudpuau3anus opouTaieit atomoB yriiepoaa. ['oMoJIOTHYECKUN Pt U 001masi hopmysia alkKaHOB.
CucreMaTuueckass HOMEHKIJIaTypa aJIKaHOB M paaukayioB. M3omepus yriepogHOro ckesera.
dusznyecKkre CBOWCTBAa ajJKaHOB. 3aKOHOMEPHOCTH W3MEHECHHUs (U3UYECKUX CBOCTB.
XuUMUUecCKHe CBOWCTBA  ajKaHOB: TallOTCHUPOBAaHUE, JETHJIPUPOBaHUE, TEPMHYECKOE
pa3loKeHHe, KPEeKHHI KaK CIIOCOObI TMOJNyYCHHUS BaKHEHUIINX COEJWHEHWH B OPraHUYECKOM
cuHTe3e. ['opeHne ankaHOB KakK OJIMH U3 OCHOBHBIX MCTOYHUKOB TeIIa B MPOMBIILICHHOCTH U
ObiTy. M3oMepu3aiusi Kak Croco® MOJydeHUs BBICOKOCOPTHOTO OeH3MHa. MexaHU3M peakuu
CBOOOHOpaIUKaIbLHOrO 3ameleHus. llomyuenue ankaHoB. Peakuus Bropua. HaxoxxaeHue B
NPUPOJIE U NPUMEHEHHUE AIKAHOB.

Hukmoankanel. CTpoeHHEe MOJEKYyN HHKIoaNKaHoB. OOmas ¢opMyrna ITUKIOATKAHOB.
Homenknatypa  umuxiioankaHoB.  M3omepuss  LMKIOQJIKAaHOB:  YTJIEPOJHOIO  CKEJIEeTa,
MEKKJIACCOBasI, IIPOCTPAHCTBEHHAs (Iuc-TpaHc-u3oMepusi). Creruduka CBOHCTB TUKIOATIKAHOB
C MaJbIM pa3MepoM LUKJA. Peakliuy npucoeIuHeHus U paiuKaJIbHOIO 3aMEICHU.

AunkeHbl. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl OTHJICHA. Sp -
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ruOpuan3anus opouTalieii aTOMOB yIyiepoja. ?_u -ceasu. Tomosoruueckuii psin u oOmmas

dbopmyna amkeHoB. HomeHkIaTypa ajikeHOB. V3oMepusi allkeHOB:

YIJIEPOJIHOTO CKeJIeTa, MOJ0KEHHUsI KPaTHON CBSI3H, NMPOCTPaHCTBEHHAs (LIMC- TPaHC-U30MEPHs),
MeXKiIaccoBas. dU3NUEeCKUe CBOMCTBAa alIkeHOB. Peakunu 31eKTpO(HUIBLHOTO MPUCOSTUHEHUS
Kak Ccroco0 moiydeHuss (PYyHKIHMOHAIBHBEIX MPOW3BOJIHBIX  yrieBomopoaoB. [Ipaswuio
MapKkoBHUKOBA, €ro 2JJIEKTPOHHOE OOOCHOBaHWE. Peaknmyu OKHWCICHHS W TOJUMEpPHU3aIiu.
[MomuaTHIIEH KaK KPYITHOTOHHAKHBIA MPOIYKT XUMHYECKOTO MPOU3BOACTBA. [IpOMBITIUIICHHEIE U
smabopaTopHbIe CIIOCOOKI MOoJTydeHHUsl aakeHoB. [IpaBmiio 3aiitieBa. [IpuMeHeHne aTKeHOB.

Anxannensl. Kiaccuukamus ajakagueHOB IO B3aNMHOMY PACHOJIOKCHHIO KpPaTHBIX
csizeit. B momekyise. (OCOOEHHOCTH 3JEKTPOHHOTO W IIPOCTPAHCTBEHHOI'O  CTPOCHUS
COMpSOKCHHBIX ankaaueHoB. OOmas ¢opmyna ankaaueHoB. HomeHkmaTypa U u30MepHs
ankaareHoB. Du3nyecKkre CBOMCTBA ATKaAUEHOB. XUMHUYECKUE CBOMCTBA alKaJIMEHOB: PEAKIUHU
NpUCOSTUHEHUsT (TUAPUPOBAHUE, TaJIOT€HUPOBAaHUE), TOpeHusl U noiauMmepusauuu. Bxian C.B.
JlebenqeBa B moOJydYeHHE CHHTETHMYECKOrOo Kaydyka. BylkaHuzanusi Kayuyyka. Pesuna.
MHoroo6pa3ue BHJIOB CHHTETHUYECKHUX KaydyKOB, MX CBOicTBa M npuMeHeHue. IlosyueHue
aJKagueHOB.

ANKUHBL. DJIEKTPOHHOE W NPOCTPAHCTBEHHOE CTPOCHHWE MOJICKYJIBI arleTHJICHA. Sp-
rudpuau3anus opouTaeii aToMoB yrirepoa. ['omonorunueckuii psia v oomas popmysia allKHHOB.
Howmenkmartypa. 3omepusi: yriiepogHOTO CKENeTa, MOJ0KEHUsI KPAaTHOM CBSI3W, MEXKKJIAcCOBasl.
duznueckre cBOMCTBa aATKMHOB. XMMHUUYECKHE CBOMCTBA AJIKMHOB: PEAKIIUHU MPHUCOETUHEHUS KaK
crnoco0 TONyYeHUs ITOJUMEPOB M JIPYTHMX MOJIE3HBIX MPOAYKTOB. ['OpeHHe alleTuiieHa Kak
HCTOYHUK BBICOKOTEMIIEPATYpHOTO IUJIAMEHH JJIsi CBapKU M pPe3Ku MeTayioB. [lomyueHue
arieTUJIeHa MUPOJIM30M MeTaHa U KapOuaHbIM MeToaoM. [IpuMeHeHue alneTuneHa.

Apensl. CoBpeMEHHBIE TIPEACTABICHUS 00 JIEKTPOHHOM U IIPOCTPAHCTBEHHOM CTPOCHHUH
OeHzoma. l3omepus Hu HOMEHKJIaTypa TIOoMOJIOroB OeH3ona. OOmas ¢opmyna apeHOB.
dusnyeckue cBoiicTBa OeH3ona. XUMHYECKHE CBOWCTBA OCH30Ja: PEaklMU JJIEKTPOGUILHOTO
3aMelleHusl (HUTpOBaHUE, TaJIOTEHUPOBAaHHWE) KaK CIOCO0 MOIyYeHHUs] XUMHYECKHUX CPEJCTB

3alllUThI

pacteHuii; nOpucoeAUHEHHUS (TUAPUPOBAHME, TAJIOIEHUPOBAHHME) KaK  JI0Ka3aTEIbCTBO
HENpeneNbHOTO XapakTepa OeH3ona. Peaxnus ropenus. Ilomyuenue Oenszona. OcobeHHOCTH
XUMHUYECKUX CBOWCTB Tojdyosa. BsaumMHOe BIMsHME aTOMOB B MOJIEKYyJe TOJyoJja.
OpuenTtannoHHbIe 3¢ ]eKThl 3aMectruTeneid. [IpuMeneHne roMoaoros OeH3oIa.

Tema 3. Kuciopoacoaep:xanue opraHudecKue coeTuHeHust

Crnuptel. Knaccudukanus, HOMEHKIAaTypa CIOUPTOB. l'oMojormdyeckuil psag u oOmias
(hopmyna npenenabHbBIX OJJHOATOMHBIX CIUPTOB. M3omepus. dusznyeckrue CBONWCTBA MpeaesbHbIX

OAHOATOMHBIX CITUPTOB. BOILOpOI[Hai[ CBsA3b MCXKAY MOJICKYJIaMHW U €€ BJIHUSHUC Ha (1)I/IBI/I‘ICCKI/IG
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CBOMCTBA CHOUPTOB. XHWMHUUYCCKHE CBOWMCTBA: B3aUMOJICHCTBHE C HATpUEM KaK CIoco0
YCTaHOBJICHHSI HAJIMYMSl THAPOKCOTPYIIIBI, C TaJIOT€HOBOJOPOJAMH KaK CIIOCOO TOIydYSHHS
pacTBOpHUTENICH, BHYTPU- U MEXKMOJICKYJISIpHAsl Aeruaparanus. Peakiuss TOpeHHs: CIIUPTHI Kak
torumBo. [lonmydeHue oTaHoNa: peaknus OpOKEHUS TJIOKO3bl, THUApAaTalus dOTHUIICHA.
ITIpumenenne MetaHona u dTa”Hona. DU3HOIOTHYECKOE ICUCTBUE METaHOJAa W OTaHOJa Ha
OpraHM3M 4YeJIOBeKa. OTWIEHIJIMKOJIb W TIHIEPUH Kak TPEJICTAaBUTENIN TpPeaelbHbBIX
MHOT'0aTOMHBIX CIIUPTOB. KauecTBeHHast peakuusi HA MHOTOATOMHBIE CIIUPTHI U €€ MPUMEHEHHUE
JUISI pacTIO3HABAHUS TJIMIIEPUHA B COCTaBE KOCMETHYECKUX CPe/CTB. [IpakTuueckoe mpuMeHeHUE
STWJICHTIIUKOJISI ¥ TIIUIEPUHA.

®enon. CtpoeHue MolieKyJibl peHosia. B3anMHOe BIHSIHME aTOMOB B MOJIeKyJie ¢heHoa.
®dusnyueckre CcBOWCTBa (PeHona. XUMUYECKHe CBOHCTBa (peakiMu C HATPUEM, THAPOKCHIIOM
HaTpus, OpomoM). [Tonyuenue penoma. [Ipumenenue denomna.

Anpneruasl U KeToHbl. Kitaccudukamus anpaeruioB U KeToHOB. CTpoeHHe MpeacabHBIX
allbJCTHUIOB. DJIGKTPOHHOE W  IPOCTPAHCTBEHHOC CTPOCHHWE KapOOHWIBLHOW  TPYIIIHL.
I'oMomornueckuii psij, oOmras ¢popMysia, HOMEHKJIATypa U U30MEpHS MPEICIIbHBIX aJTbJCTHUJIOB.
duznyueckne CBOWCTBA MPENEIbHBIX ANBACTHIAOB. XHWMHWUYECKHE CBOWCTBA MPEIECITBHBIX
albJCETHU/IOB: THAPUPOBAHUE; KAYECTBEHHBIE pEaKIMM Ha KapOOHIJIBHYIO TpynIiy (peakius

«cepeOpsHOTO

3epKaina», B3auMojieiicTerue ¢ ruapokcunoM menu (II)) m Mx mpumeHeHue sl OOHApPY>KSHHS
NpENeNbHBIX aJbJCTUIOB B MPOMBINIICHHBIX CTOYHBIX Bogax. [lomyueHne mnpenenbHBIX
alpJETHU/IOB: OKHCJIEHHE CIUPTOB, TUIpartainus anetrwieHa (peaknus Kydepoa). TokcHaHOCTH
anpaerusioB. Ilpumenenue Qopmanpaeruia u amneranbierujia. AIETOH Kak IpeJICTaBUTENb
KeToHOB. CTpoeHue MOIeKyJbl aneroHa. OCOOEHHOCTH peakLUH OKHUCIICHUS alleTOHA.
[IpuMeHeHwue areToHa.

Kap6onoBbeie xkucinotel. Kiraccudukamusa u HOMEHKIAaTypa KapOOHOBBIX KHCIIOT.
CTtpoeHre  TIpeleNIbHBIX  OJIHOOCHOBHBIX  KapOOHOBBIX  KHCIOT.  OJEKTpOHHOE H
MIPOCTPAHCTBEHHOE CTPOCHHE KapOOKCHIILHOM Ipynibl. ['oMoorudyeckuii psas u oomas popmyiia
MpEeAeNIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCHOT. @OuU3nyeckue CBOWCTBA IpeelbHBIX
OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XHWMHYECKHE CBOWCTBa IIPENENIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT (pPeakIuy ¢ METaJUIaMU, OCHOBHBIMH OKCHIAAMH, OCHOBAHUSMHU U COJISIMH )
KaK TOJTBEP)KACHHUE CXOICTBAa C HEOPTaHMYSCKUMH KHCIOTaMH. Peakmus sTepudpuKanuu u ee
oOpaTuMocTh. BriumsHmHe 3amecTuTeNIe B YIJICBOJIOPOAHOM paaHKalle Ha CHILy KapOOHOBBIX
Kuciior. OCoOOEHHOCTH XUMHYECKHX CBOWMCTB MYPaBBUHOW KHUCIOTHI. [loilydeHHe mpenelbHbBIX
OJITHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCJCHUE aJIKaHOB, AJKEHOB, IEPBUYHBIX CIHPTOB,
ajmpleruioB. BakHeilimme npenctaBUTeNN KapOOHOBBIX KHCIIOT: MypaBbHUHAasl, yKCyCHasi H
OeH3olHas. Bricime mnpenenapHble W HeNpelelabHble KapOOHOBBIE KHCIOTHL. IIpumeHeHue

Kap6OHOBI)IX KHCIIOT.
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Crnoxubele >¢upsl u xupsl. CTpoeHHWe W HOMEHKJIAaTypa CJIOXHBIX 3(HUpPOB.
MesxkitaccoBasi H30MepHsl ¢ KapOOHOBBIMHU KHCIOTaMH. CTIOCOOBI OJTyYeHHS CIIOXKHBIX d(PHPOB.
OO6patumocTh peakiuu dSTepuduranuu. [IpuMeHeHHe CI0XKHBIX 3(QHUPOB B THIICBOU U
napgiomMepHOil NPOMBINIIEHHOCTH. JKHpBI Kak CIIOXKHBIE 3(UPHl TJIHIEPUHA U BBICIINX
KapOOHOBBIX KHCIIOT. PacTUTenbHbIE M XUBOTHBIE XHUpPBI, UX cocTaB. DU3HYECKHE CBOWCTBA
JKUPOB. XUMHUUYECKHUE CBOMCTBA KHUPOB: THJIPHUPOBAHUE, OKUCICHUE. | MAPOIN3 UM OMBLICHUE

JKMPOB KakK croco0

MMPOMBINIJISHHOTO MOJIYYeHHUsI COJIeH BBICIITUX KapOOHOBBIX KHCIOT. [IpuMeHeHue XupoB. Mbuia
KaK COJIA BBICIITUX KapOOHOBBIX KHUCIIOT. MOIOIIE CBOMCTBA MBLIA.

Vrnesonsl. Knaccudukanmss yrineBomoB. Dusmueckue CBOWCTBA M HAXOXKICHUE
YIJ€BOAOB B Ipupoje. lJroko3a Kak albJeTHAOCIHUPT. XHUMHUYECKHE CBOMCTBA TJIOKO3BI:
CIIUPTOBOE M MOJIOYHOKHUCIIOE OpOKEHUE. ODKCIIEPUMEHTAIIBHBIC JOKA3aTEIbCTBA HATUYIUS
aNbJAETMIHON U COUPTOBBIX I'pynn B rimtokose. [lomyuenue riroko3sl. BaxkHeimuye aucaxapuibl
(caxapo3a, JJaKTO3a, MaJbTO3a), UX CTPOSHHE W (HU3NUECKHe CBoiicTBa. ['mmponms caxapossbl.
Kpaxman u 1eimroiio3a Kak OHMOJIOTHYECKHE ITOJUMEphl. XHWMHYECKHE CBOWCTBA Kpaxmalia
(rugponn3, KavyeCTBEHHAsI peakmusl ¢ HOIoM Ha KpaxMmajl M €€ IPUMEHEHHE Il OOHapy>KEHUS
Kpaxmaja B MPOAYKTaxX MUTAHUSA). XUMHUUECKHE CBOIMCTBA IEJUTIONIO3EI: THAPOIHN3, 00pa3oBaHUe
cIIOXHBIX 3¢upoB. [Ipumenenne n Gmonorndeckas pojib yrieBoaoB. OKHUCICHHE YIJIEBOIOB —
UCTOYHUK DSHCEPIruM XKUBBIX OPraHU3MOB. ITousitue 06 HNCKYCCTBCHHBIX BOJIOKHAaX Ha HIPUMEPEC
aleTaTHOI'O BOJIOKHA.

Npentudukanuss opraHU4ecKux coeluHeHuil. ['eHeThueckas CBsI3b MEXIYy KilacCaMu
OpraHUYeCKHUX COEIUHEHUH.

Tema 4. AzoTcoaep:xkaniue OpraHuYecKue coeMHeHus

Awmunbl. [lepBUdHBIC, BTOPUYHBIC, TPETHYHBIC aMUHBI. Kiiaccudukaius aMUHOB TI0 THITY
YII€BOAOPOAHOIO paJvKala W YHCIYy aMUHOTPYNI B MOJIEKyJie. OJEeKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE IPEJIeNIbHBIX aMUHOB. PHU3UUECKUEe CBOMCTBA aMUHOB. AMHUHBI KaK
OpraHWYEeCKHE OCHOBAaHWS: PEAKUHH C BOJOW, KHUCIOTaMH. Peakmus ropeHus. AHWIMH Kak
MIPEICTaBUTENb ApOMaTHIECKUX aMUHOB. CTpoeHne aHmInHA. [IpHauHBI 0cnabIeHusT OCHOBHBIX
CBOVCTB aHWJIMHA B CPaBHECHUU C aMUHAMU IPEACIBHOTO psiga. XUMUYECKUE CBOICTBA aHIIMHA:
B3aMMOJICHCTBUE C KHCIIOTaMH, OpOMHOW BOJOW, oOkucieHue. [lodydeHne aMHHOB
AJIKUWJIIMPOBAHUEM aMMHUaKa U BOCCTAHOBJICHUEM HHUTPOIIPOU3BOAHBIX YIJICBOJOPOJI0B. PeaKHI/Iﬂ

3uHuHa. [IpuMeHeHne aMMHOB B (hapMarieBTHYECKON IPOMBIIIICHHOCTH.

AmMuHOKHCITOTEI W Oenku. CoctaB W HOMeHKIarypa. CTpoeHHEe aMHHOKHUCIIOT.
I'omonornueckuii psAx  OpedebHBIX AaMHHOKHUCIOT. {OHU3MYECKHMe CBOWCTBA MOpeAeiIbHBIX
AMHUHOKHCJIOT. AMHHOKHUCIIOTHI KaKk aM(poTepHbIe opraHudeckue coequHeHnsi. CHHTE3 MEeNTHIOB.

IMentuanast cBsI3b. buomorndeckoe 3HadYeHHWE q-aMHHOKHUCIOT. OOJIacTH TIPUMCEHEHHUS
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aMHHOKHUCJIOT. benku kak npupoansie Ouononumepsl. CocTaB v CTpOCHHE OCIKOB. XUMHUYECKHE
CBOMCTBa OEJIKOB: THAPOJIM3, JICHATYypalus, KauyeCTBEHHbIC (IIBETHBIC) pEaKIMH Ha OCIKH.

[IpeBparennst OSIKOB MUIIK B opranu3Me. buonorndeckrue GyHKIUHU OCITKOB.

11 kaace

Tema 1. TeopeTuueckne 0OCHOBbI XUMHUHU

CoBpeMeHHasi MoJeb CTpoeHus aroma. Jlyanusm »siekTpoHa. Pacnpenenenue
3JIEKTPOHOB MO SHEPTreTUUECKUM YPOBHSIM B COOTBETCTBUU C NMIPUHIUIIOM HAaUMEHbIIEH SHEPTUH,
npaBwioM XyHma W npuHIunoMm Ilaymu. OcoOEHHOCTH CTPOCHUS JYHEPTeTHUYCCKUX YPOBHEH
atroMOB d-dJIeMEHTOB. ODIIEKTpOHHAs KoH(purypammst aroma. Kiraccumpukamms XUMHYECKUX
BJIEMEHTOB (S-, p-, d-3meMenThl). OCHOBHOE W BO30YIKJICHHBIC COCTOSHHUS aTOMOB. BalleHTHbBIE
anekTpoHsl. [lepuoanyeckas cucrema xumudeckux sinemeHToB .M. MenneneeBa. duznueckuii
cmbicn Ilepuonmueckoro 3akona .M. MenneneeBa. IlpuunHbl 1 3aKOHOMEPHOCTH H3MEHEHUSI
CBOMCTB DJIEMEHTOB M HUX COEIMHEHUN II0 INepuojaM U rpynnamM. MUPOBO33pEHUECKOE M
Hay4Hoe 3HaueHue Ilepuoauueckoro 3akoHa JI.J11. MeHneneesa.

DJEeKTpOHHasT OPUPOJa XUMHUYECKOH CBSA3U. DIEKTPOOTpUIIATENBLHOCTh. KoBajeHTHast
CBSI3b, €€ PA3HOBUIHOCTH M MEXaHHU3Mbl 00pa3oBaHus (OOMEHHBIH U JOHOPHO-AKIENTOPHBIN).
HNonnas cBsA3b. Meramunyeckas cBa3b. BonopoaHas cBs3b.

Kpucrammmyeckne u amop@HbIe BemecTBa. THIB KPUCTAIDIMIESCKUX PEIISTOK (aTOMHAs,
MOJICKYJISIpHAsI, WOHHAS, METaJUTM4YecKas). 3aBUCUMOCTh (PM3WUECKHX CBOMCTB BEIIECTBA OT

THUIIA KPUCTAIINYECKON perreTku. [IpuauHbr

MHOroo6pasusi BemiecTB. COBpEMEHHBIE MPEACTABICHUS O CTPOCHHUM TBEPABIX, XKUIKUX U
razoo0pa3HbIX BEIIECTB.

XuMuuyeckue peakiuu. |'OMOreHHble U reTeporeHHble peakiuu. CKOpOCTh peakluu, ee
3aBHUCUMOCTh OT Pa3INYHBIX (PaKTOPOB: IIPUPOABI PEArMPYIOMMX BEIIECTB, KOHIICHTPALIMH
pearupyromnmx BeImIeCTB, TemIiiepatyphl (mipaBwio Bant- Todda), miomann peakKMOHHOW
IOBEPXHOCTH, HalW4us KaTajuszaropa. DHeprus aktuBauuu. Katamuzatopel u katanus. Poib
KaTaJlu3aTopoOB B IIPUPOAE U IPOMBIIIIIEHHOM IPOU3BOACTBE.

3akoH I'ecca um cnenctBus u3 Hero. TemnoBble A(QPEKTBl XUMHYECKUX PEAKIIHM.
TepMmoxumudeckue ypaBHeHUs. OOpaTUMOCTh peakiuil. XuMudeckoe paBHoBecue. CmereHue
XHMHYECKOTO PaBHOBECHS MOJT IEHCTBHEM Pa3INYHBIX (DAKTOPOB: KOHIIEHTPAIlMH PEeareHTOB WIN
HNPOAYKTOB PEAKIUU, JaBJICHUs, TEMIIEpaTyphl. Poiab cMeleHnst paBHOBECUS B TEXHOJIOTMYECKHUX
npoieccax.

Jucniepcuele cucteMbl. VICTHUHHBIE pacTBOphl. PacTBopeHHe Kak (U3WKO- XUMHUYCCKHN
nportecc. CrocoObl BBIP@KCHHSI KOHIIEHTPAIIMM PACTBOPOB: MAaccOBas JOJISI PacTBOPEHHOTO
BELLECTBA, MOJIIPHAsA U MOJISUIbHAsI KOHLIEHTPALUH.

PeaKum/I B pacTBOpax OJJICKTPOJIHUTOB. KauecTtBenHbie pC€aKIMu Ha HOHBI B pacTBOPC.
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KuciIoTHO-OCHOBHBIE  B3aWMOJICSWUCTBHS B pacTBopax. AMQoOTepHOCTh. [HWaposu3 coiieil.
3HaueHHe THUAPOIN3a B OHOJIIOTMYECKMX OOMEHHBIX Iporeccax. [IpuMmeHeHme THApOIH3a B

IPOMBIIJICHHOCTH.

OKUCIUTENbHO-BOCCTAHOBUTEIILHbIE peaxumnu B TIpUpoze,
MIPOM3BOACTBEHHBIX TIPOIECCaX W JKU3HEHSATECIHFHOCTH OpraHu3MoB. [loBeigeHue BemiecTB B
cpemax ¢ pasHeIM 3HadeHHeM pH. MeTombl 3IeKTpPOHHOTO M AJIEKTPOHHO-HOHHOTO OajaHca.
lanpBanMUeckril 371eMeHT. XUMHUYECKHE UCTOYHUKH TOKA. DJIEKTPOIN3 PACTBOPOB M PaCIJIaBOB
coneil.  IIpakThueckoe  NIPUMEHEHUE  DJIEKTPOAM3a ISl MOJIy4YEeHHUs]  IIECIOYHBIX,
IIETIOYHO3EMEIBHBIX METAJJIOB U alfoMUHHSA. Koppo3usi MeTayioB: BHUIBI KOPPO3UH, CHOCOOEI

3alllUThl MECTAJJIOB OT KOPPO3UHU.
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Tema 2. OCHOBbI HEOPraHUYECKOH XUMUM

OOmras xapakrepuctuka 31aeMeHTOB [A—IITA-rpymmn. OKCHUIBI M MEPOKCUIBI HATPUS H
kanus. Pacio3HaBaHuWe KaTHOHOB HAaTpHs U Kaimus. CONM HATPUS, KaJIusl, KIbIIAS U MarHus, UX
3HAYCHHE B MIPUPOJIC U KU3HH YEIIOBEKA.

Metamer IB—VIIB-rpynmn (Menp, 1mHK, XpoM, MapraHer). OCOOCHHOCTH CTPOCHHS
aromoB. OOmue ¢u3ndeckue U XuMudeckrue cporictBa. [lomyuenne u npumeHenune. OKCHUIIBI U
TUIPOKCUABI DTHX METAJUIOB, 3aBUCHMOCTH WX CBOWMCTB OT CTENCHH OKHCIICHHS DJIEMEHTA.
Baxkneimme comu. OKUCIUTENBHBIE CBOWCTBA COJIEH XpoMa M MapraHiia B BBICIIEH CTEIEHHU
OKHCJICHUS.

OO0mas xapakTepucTuka 31eMeHToB IVA-rpynmnel. CBoiicTBa, MOTydeHNE U IPUMEHEHUE
yrisi. CHHTE3-Ta3 Kak OCHOBA COBPEMEHHON MPOMBINIJICHHOCTH. AKTUBHPOBAHHBIN yrojb Kak
anmcopoenT. bruonorudeckoe aelictBue yrapHoro ra3a. KapOuabl KabIvs, aTFOMUHUS U JKeJe3a.
Kap6onater u ruapokapOoHaTel. KadecTBeHHass peaknmsi Ha KapOoHaT-woH. Dusmdueckue u
XUMHUYECKUE cBoicTBa KpeMHMs. Cunanbl U cunuuuael. Oxcun kpemuus (IV). Kpemnuesble
KHUCJIOTH U UX coyi. CHJINKAaTHBIE MUHEPAJIBl — OCHOBA 3€MHOU KOPHI.

OOmast xapakTepuCTHKa 3JeMeHTOB VA-rpynnbel. Hutpuasl. KauecTBeHHas peaknus Ha
WOH aMMOHHS. A30THasi KHCJIOTa KaK OKHCIHTENb. HuTpaTel, X (pu3ndeckne W XUMHUYECKHE
cBolicTBa, npuMeHeHue. CBoiicTBa, moirydueHue u npumeHerue gocdopa. Pochun. ®ochopnbie
u nonugochopHbIe KUCTOTHL. bronorudeckas pois ¢pocdaTos.

O6mas XapaKTEePUCTHKA 3JIEMEHTOB VIA-rpynmnsl. OcoOsble CBOMCTBa
KOHIICHTPUPOBAHHON cepHOil KuciaoTel. KauecTBeHHbIE peakiuu Ha CyJabpui-, CyIbpuT-, U
Ccynb(haT-noHBI.

OOmras xapakrepuctuka odiaeMeHToB VIIA-rpymmel. OcobeHHOCTH XUMHUU — (Topa.
TamorenoBomoponpl ®W WX TMoTydYeHHWE. [aloreHOBOOOPOIHBIC KHCIOTHI W WX  COJH.
KagecTBeHHBIE peakIuu Ha TallOTeHUI-HOHBL. Kucioponcoaepskamme COSOUHCHHUS XJIOpa.

[TpumeneHne TaTOTE€HOB U UX BAXKHEUIIINX COCTUHECHUMN.
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3aKOHOMEPHOCTH B M3MEHEHHUHU CBOMCTB MPOCTBHIX BEILIECTB, BOJOPOJHBIX COEIMHEHUM,
BBICIIINX OKCHUJIOB U THJIPOKCHUIOB.

HNaentudukaiys HEOPraHMYECKHUX BEIIECTB U HOHOB.
Tema 3. XuMus ¥ :KN3HDL

HayuHnple MeTonpl TO3HAHUS B XUMHUH. VIcTOUHHMKH xXuMuUueckor mHGopmanmu. [lomck
nHGOpPMALIMM TI0 HAa3BaHUSIM, HICHTH(GUKATOPAM, CTPYKTYPHBIM (opmynaM. XHUMHUUYECKUN
aHaJIN3, CUHTE3, MOJECIMPOBAHME XUMHYECKUX MPOIECCOB U SBJICHUN KaK METOJIbl HAYYHOTO

IIO3HaHMus.

Xumusg B OpoMBIIIICHHOCTH. OOIIMe NpeacTaBleHHs O MPOMBIIUIEHHBIX CHoco0ax
MOJIy4YeHUsI XMMHUYECKHX BeIIeCTB (Ha OpUMepe MPOU3BOACTBA aMMHaKa, CEPHOW KHUCIIOTHI).
[IpombinienHass opranuyeckas Xumus. CpIpbe I OPraHUYECKOH IPOMBIIUIEHHOCTH.
IIpobmema oTX0m0B W MOOOYHEIX HPOAYKTOB. Hamboree KpyMHOTOHHaXKHEIE IPOU3BOICTBA
OpraHM4eckux coeauHeHud. YepHas U 1uBeTHas Metaulyprus. CTeKIo W CHUIIMKAaTHas

IPOMBIIIJICHHOCTD.

Tunel pacyeTHBIX 3a/1a4:
HaxoxneHue MoJIeKyJsIpHONH (pOpMyYJIBI OPraHHYECKOro BEIIEeCTBa MO €ro IVIOTHOCTH W MacCOBBIM
JIOJISIM DJIEMEHTOB, BXOJISIINX B €r0 COCTaB, HIIH 10 MTPOJIYKTaM CTOpPaHUSI.
Pacuersl MaccoBo# 1051 (Macchl) XHMHUYECKOTO COSTUHEHHUS B CMECH.
Pacuersl Macchl (00beMa, KOJIMUECTBA BEILIECTBA) MPOAYKTOB PEaKLUH, €CIIM OJIHO U3 BEIIECTB JITaHO
B U30BITKE (MMEET IPUMECH).
Pacuersl MaccoBod wiam OOBEMHOW [IONIM BBIXOAA HPOJAYKTAa pPEAKIUH OT TEOPETHUYECKH
BO3MOKHOTO.
PacueTs! TennoBoro 3¢ dexra peakiuu.

PacueTbl 0ObEMHBIX OTHOIICHHI Ta30B Opu XUMHUYCCKUX pCaKIUAX.

Pacuertsr macchl (0ObeMa, KOTMYECTBA BEIIECTBA) NPOAYKTa PEaKIMH, €CIIU OJIHO U3 BEIIESCTB JIaHO

B BUJC pacTBOpa C onpeneneHHof/'I MaccCOBO goei PaCTBOPECHHOI'O BEUICCTBA.

TeMbl MPAKTUYECKUX PadoOT:
10 xmacc.
KoHcTpyupoBanue IapOCTEPIKHEBBIX MoOJCIeH  MOJIEKYJ] ~ OpPTraHHYECKHX
BEIIECTB.
HNnentudukaius HeopraHUIEeCKUX COeIMHCHUN.. McceqoBanme
CBOICTB OEJIKOB.
CBoiicTBa OJTHOATOMHBIX © MHOTOAQTOMHBIX CITHPTOB. X UMHUYECCKHUE

CBOICTBA alILAETUIOB.
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Cunre3 cnoxHoro 3¢wupa. 11 kmacc.
KauecTBeHHBIE peaknny Ha HEOPraHNYECKHE BENIECTBA U HOHBI. Pemrenne
9KCNEPUMEHTAIBHBIX 337124 110 TeMe «MeTaib».
Pemenne sxcneprMeHTaNBHEIX 3a1a4 1Mo TeMe «Hemeramis.
TemaTnyeckoe NJIaHUPOBaHHe, B TOM 4YHCJIe ¢ Y4eTOM MPOrpaMMbl BOCIHTAHUH, C

YKazaHueM KoOJIu4eCcTBa 4acoB, OTBOAMMBIX Ha OCBOCHUE KaKI0i TeMbl

10 xmace
HasBanue TeMsl (pa3ena) Koin-Bo HasBanus npakTadecknx padoT
yaeOHBIX
n/m JacoB
Tema 1. Teopus cTpoenus 8 |l.KoHCTpyHpOBaHHE IIAPOCTEPIKHEBBIX
OpraHMYeCKHX COEMHEH. MOJenel MOJIEKYyI ~ OpraHHYECKUX
BEILIECTB.
Tewma 2. YrieBopoponsl u 24
VX TIPUPOAHBIC HCTOUHHUKH
Tema 3. 18 [2. CsoiicTBa OHOATOMHBIX H
Kucnopoaconepxaiue
POACOACPAAI IMHOTOaTOMHBIX CITUPTOB.
OpraHM4ecKre COeANHEHUS .
3. XuMmutdeckne CBOMCTBA allbIETHIIOB.
4.|CunTe3 cnoxHOTO ddupa.
Tema 4. AzoTconepxainue 18 |5. Hccnenosanue CBOMCTB GETIKOB.
OpraHMYECKHe COeTUHECHHS 6 U nentuduxarms
[HEOPTraHUYECKUX COCANHEHUH.
[UToro 68 6
Ha3BaHue Temsl (pa3nena) Kom-Bo yueOHbIX IpakTrueckue paboThHl
/i 4acoB
Tema 1. Teopernueckue 20
OCHOBBI XUMUH
Tema 2. OcHOBBI 38 1. KauecTBenHble  peakuuu — Hg
[HEOPTaHUYECKOW XUMUHU
HEOPraHMYECKHE BELIECTBA U HOHBI.
2 [Pemenue
HKCIIEPUMEHTAIBHBIX 3a7ad 110 TeMe
«MeTtamnby.
3 /Peruenue
HKCIIEPUMEHTAIBHBIX 3a71a4 110 TeMe
«Hemetannb».
Tema 3. Xumus 1 )KU3HBb 10
NUToro 68 3

11 kaacc

OTNPABUTENDL

MBOY "CpeaHnan O6leobpa3oBaTenbHas
LLikona Ne130 Mimenu Mepon Poccuiickon
®degepaumm Mainopa C.A AwmxmmHa"

BNANENEL CEPTUDUKATA
CamapkuHa MpuHa HukonaeeHa

AONKHOCTb

[OunpekTop
CEPTUDUKAT noanuCcAH
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7 MCK

noannucb BEPHA
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