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Konu4yecTBo 4acoB, Ha KOTOpPOe paccyuTaHa padoyasi mporpaMMa npogujibLHOro
ypoBHsi: 10 kiacc- 136 gacos (34nenenu) 11 knacc - 136 yacoB; B Heento 4 daca (B
rony- 34 yueOuble Henenu). [lmaHOBBIX KOHTpONIbHBIX paboT- 4. IlpakTHueckux
pabot-7. Ilpu 3TOM BBIJIENIEH pe3epB CBOOOIHOTO BpEMEHH B pazMepe 4 4. OT 00IIIero
o0bema 4YacoB Pe3epBHOE BpemMs PEKOMEHAYETCS HCIONb30BATh ISl Peasn3aliu
aBTOPCKUX TOIXOJ0B, pa3HOOOpa3HbIX (opM opraHu3aluu Y4eOHOro IMpolecca,
BHE/IPEHUSI COBPEMEHHBIX MEJarOTMYeCKUX TEXHOIOTHIA.

[Ipu m3ydeHun XUMHUHM Ha YPOBHE CPEIHETO 00IIero odpazoBaHMs 0OECIIEUYUBACTCS
JIOCTHKECHHE JTMYHOCTHBIX, METAIPEAMETHBIX U MTPEIMETHBIX PE3yJIbTaTOB.

1.IVTAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUSA YUEBHOI'O ITPE/IMETA
JIMUHOCTHBIE:

B IIEHHOCTHO-OPUEHTAIMOHHOW cdepe — YyBCTBO TOPIOCTH 34 POCCHHCKYIO
XUMHUYECKYIO HayKy, TYMaHU3M, OTHOIIIEHUE K TPYAY, LIEICYCTPEMICHHOCTD;
dbopMupoBaHUE IIEHHOCTH 3J0POBOTO M 0Oe30MmacHOro oOpa3a >KU3HMU, YCBOCHUE
OpaBWJI  UHAUBUAYAJTBHOTO M KOJUIGKTMBHOTO  0O€30MacCHOTO  TOBEICHHUS B
Ype3BbIYANHBIX CUTYALUAX, YTPOKAIOIIMNX )KU3HU U 3[I0POBBIO JIHOJEH;

B TpyHOBOW cdepe — TOTOBHOCTb K OCO3HAHHOMY BBIOOpY JajibHeHIe
o0pa3oBaTebHON TPACKTOPHUH;

B TIO3HABATEJIbHON (KOTHUTHUBHOMW, MHTEIUICKTYaJIbHOW) chepe — yMEHHUE YIPaBIATh
CBOEU MO3HABATEJILHON JIEITEILHOCTEIO.

(dbopMUpOBaHHE OCHOB IKOJOTHYECKOM KYIBTYPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO  DKOJOTMYECKOTO  MBIIIJICHUS,  pPa3BUTUE  ONbITA  SKOJIOTHYECKHU
OPUECHTHPOBAHHOW pe(ICKCUBHO-OIICHOYHOW M TPAKTUYECKOW JIESITCIHPHOCTH B
AKU3HEHHBIX CUTYallUAX;

MertanpeameTHble:

YMEHHUE CaMOCTOSITEIbHO OIpEAEsATh LEIu CBOEro OOydYeHHs, CTaBUTh U
dbopmymupoBarh 11 ceOsi HOBBIE 3a/1aud B yué0e M MO3HABaTSIbHON JEATCIbHOCTH,
pa3BUBaTh MOTHBBI U HHTEPECHI CBOEH MO3HABATEIBHON JIESITEIIbHOCTH;

YMEHUE CaMOCTOSITEIbHO IUIAHUPOBAaTh MYTH JOCTHXKEHUS I€Jei, B TOM 4YHUCIE
aJpTepHATHBHBIC, OCO3HAHHO BBHIOMpaTh Hanbonee 3 (HEKTHBHBIC CITOCOOBI peleHuUs
y4eOHBIX 1 MTO3HABATEIBHBIX 33]1a4;

YMEHUE COOTHOCUTH CBOU JICMCTBUS C IUIAHUPYEMBIMU pE3yJIbTaTaMu, OCYIIECTBIATh
KOHTPOJIb CBOEU JEATEIbHOCTU B IPOILECCE JIOCTHKEHHUS pe3ylibTrara, ONpelemsiTh



cnocoObl  JIEWCTBUA B paMKax MPEIJIOKEHHBIX YCIOBUH M TpeOOBaHMIA,
KOPPEKTUPOBATh CBOU JIEMCTBUSA B COOTBETCTBUU C U3MEHSIOIIEHUCSA CUTYyallUEN;
YMEHHE OIICHUBATh MPABUJIBHOCTh BBINOJIHEHUS Y4eOHON 3ajayu, COOCTBEHHBIE
BO3MOXKHOCTH €€ PELICHUS;

BIIaJICHUE OCHOBAMU CAMOKOHTPOJIS, CAMOOLICHKH, IIPUHATUSA pELICHUN U
OCYUIIECTBJIEHUSI OCO3HAHHOTO BHIOOPA B YUEOHO! U MO3HABATEIBHON NEATEIbHOCTH;
YMEHHE ONpeNeisaTh MOHATHS, CO37aBarb OOOOIIEHUS, YCTaHABIMBATh aHAJOTHH,
KJaccu(UIUpOBaTh, CaMOCTOATENbHO BBIOMpPAThb OCHOBAaHUS M KPUTEPUU IS
KJaccu(UKalMKM, YCTaHaBIMBaTh MPUYUHHO-CIIEJCTBEHHBIE  CBSI3U, CTPOUTH
JIOTUYECKOE PACCYXKJEHUE, YMO3aKIio4eHUe (MHAYKTUBHOE, NEAYKTUBHOE U IO
aHaJOTUU) U JIeJaTh BHIBOJIBI;

YMEHHE CO3/1aBaTh, MPUMEHATh U MPEOOPa30BbIBATh 3HAKKM M CHUMBOJIBI, MOJIEIHU U
CXEMBI JIJIsl pellieHHs Y4eOHbIX U MO3HABATENbHBIX 3a/1a4;

YMEHHE OpraHU30BbIBaTh yueOHOE COTPYIHMYECTBO M COBMECTHYIO JIEATEIHLHOCTH C
yUUTEIEM U CBEPCTHUKAMU; pab0TaTh MHAUBUAYAJIHHO U B TPyNIE: HAXOAUTH 0011Iee
pelieHre M paspemarb KOH(QJIUKTHL Ha OCHOBE COIVIACOBAHMS MO3ULMNA M yd€Ta
MHTEPECOB; GOPMYIUPOBATH, APTYMEHTUPOBATH U OTCTAUBATh CBOE MHEHUE;

YMEHHE OCO3HAHHO MCIIOJIb30BaTh PEUEBBIE CPEICTBA B COOTBETCTBUM C 3ajadyei
KOMMYHUKAllUM JJIS BBIP&KEHUS CBOMX YYBCTB, MBbICIEH U MNOTPEeOHOCTEH;
IUTAHUPOBAHUS U PETYJSILIMU CBOEU JEATEIbHOCTH; BJIaJICHUE YCTHOM U NMUCbMEHHOU
pPEUYbL0, MOHOJIOTHYECKON KOHTEKCTHOM PEUbIO;

dbopMupoBaHHE ¥ pa3BUTUE KOMIIETEHTHOCTH B OO0JIACTU  HCIIOJIb30BAHUS
UH(GOPMAITMOHHO-KOMM YHUKAIIMOHHBIX TEXHOJIOTUH;

(dbopMUpOBaHUE W pa3BUTHE HKOJIOTUYECKOTO MBIIUICHHS, YMEHUE MPUMEHSThH €ro B
MO3HABATEILHONW, KOMMYHUKATUBHON, COLIMAIIBHON MPAKTHKE U MPOQECCHOHATHHOM
OpHEHTALUH.

IIpeamerHsbie:

1.B no3naBaresibHoOIi cdepe:

J1aBaTh ONPEICIICHUS U3YUEHHBIX ITOHITUH;

ONMCaTb JEMOHCTPAlMOHHBIE M CaMOCTOSITEJIBHO ITPOBEACHHBIE XUMHUYECKHUE
JKCIIEPUMEHTHI;

ONMCHIBATh U PA3JINYaTh U3YYEHHBIE KJIACCHI HEOPraHUYECKUX COCAUHEHUN, TPOCTHIE
U CJIOKHBIE BEIIECTBA, XUMUYECKHUE PEAKIIUU;



KJIaCCU(UIIMPOBATH U3yUYEHHbIE OOBEKTHI U SBJICHUS;

JIeNaTh BBIBOIBI M YMO3AKIIOUEHUS W3 HAOMIOACHHUM, H3yYEHHBIX XUMUYECKHUX
3aKOHOMEPHOCTEW, MTPOTHO3UPOBATH CBOKMCTBA HEM3YYEHHBIX BELIECTB MO AHAJIOTUU
CO CBOMCTBAaMH U3YYECHHBIX;

CTPYKTYpUpOBaTh U3YUYEHHBIA MaTEepHal U XUMUYECKYI0 HHPOPMALIKIO, TOIYyUYEHHYIO
W3 APYTUX UCTOYHUKOB;

MOJIEJINPOBaTh CTPOEHUE AaTOMOB DIIEMEHTOB |-3 TEPUONOB, CTPOEHHE MNPOCTHIX
MOJIEKYIT;

2.B IeHHOCTHO — OPUEHTAIIMOHHOI cdepe:

aHAJIM3UPOBAaTh M OLIEHWBATH MOCJEICTBHUS JUIsl OKpY)Kalolled cpeapl ObITOBOM U
IIPOU3BOACTBEHHOM I€SITEIbHOCTH YeJIOBEKa, CBSI3aHHOM C MepepaboTKOM BEIIECTB;

3. B TpynoBoii cepe:

MPOBOAUTH XUMHYECKUN IKCIIEPUMEHT;

4. B cepe 0e301aCHOCTH KU3HEAEATETbHOCTH:

OKa3bpIBaTh TMEPBYKD TIOMOIIb IPU OTPABICHUAX, OXKOTaX M JAPYTUX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMU U JIAOOPATOPHBIM 000PYAOBAHUEM.

2.COJEP/KAHUE YYEBHOI'O KYPCA

Conep:xanue padodeil mporpammsbl no xumun B 10 kiacce (mpodguiabHbIH
YPOBEHb)
Begeoenue

[Ipenmet opranmdeckoit Xxumuu. OCOOEHHOCTH CTPOCHUS M CBOMCTB OPraHMYECKHUX
COEIMHEHU. 3HAaYEHUE U POJIb OPTraHMYECKON XUMHUU B CUCTEME €CTECTBEHHBIX HAYK
B )KU3HU 001mecTBa. Kparkuii ouepk HCTOpHUH pa3BUTHUSI OPTaHUYECKOW XUMUH.
OcHoBHbIE mMOJIOKEHHUST Teopuun  cTtpoeHus A.M. bytneposa. Ilpennoceuiku
co3manus Teopun. [Ipencrasienue o Teopun TUNOB U paaukanoB. Padotsr A. Kekyre.
XHUMHUYECKOE CTPOCHHUE U CBOWCTBA OPTaHUYECKUX BellecTB. M3omepusa Ha mpumepe
OyTaHa u n300yTaHa.
DNEeKTPOHHOE 00aKo M OpOuTaNh, UX (POPMBI: S U P. DIEKTPOHHBIE U DJICKTPOHHO-
rpadudeckue QGopMyiasl aroMa yraepoga B HOPMAJIbHOM H  BO30YXKIEHHOM
cocrosiHUsIX. KoBalleHTHass XuUMHUYECKassh CBA3b, €€ MOJSPHOCTh M KPATHOCTD.
Bonoponnas cBsa3p. CpaBHEeHHME OOMEHHOTO M JIOHOPHO-aKIENTOPHOTO MEXaHU3MOB
00pa3oBaHUsl KOBAJICHTHOM CBA3HU.
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BanentHele cocTosiHuA aroma yriepoaa. Buael ruOpuaunzauuu: sp-rudpuan3anus

(Ha mpuMepe MOJIEKYJIbl METaHa), sp2

-ruOpuau3amnusi (Ha TpUMEpe MOJEKYIbI
ATUJIEHA), Sp-ruOpuau3anus (Ha MpUMEpPE MOJEKYIbl aleTwieHa). [eomeTpus
MOJIEKYJT paCCMOTPEHHBIX BEIIECTB M XapaKTEPUCTHUKA BHUJIOB KOBAJEHTHOW CBSI3U B

HHX.

Tema 1. Cmpoenue u knaccuguxkayus opzanuueckux coeounenuil. (7 uacos)
Knaccudukaruss opraHMueCKUX COCAMHEHUW MO CTPOCHUIO YIIIEPOTHOTO CKeJeTa:
aluKIndecKkue (ajJkaHbl, aJIKCHBI, aJIKUHBI, AJKaJUEHBI), KapOOIUKINYECKUE,
(uuKmoankaHbl M apeHbl) H TeTepolukiInueckue coenuHeHus. Krnaccudukanus
OpraHUYeCKUX COEAWHEHUNW TO (PYHKIMOHAIBHBIM TpyMIaM: CHOUPTHI, (HEHOJIBI,
npocThie APUPHI, aTbACTHABl KETOHBI, KapOOHOBBIE KHUCJIOTHI, CIIOXHBIC 3(PUPBHIL.
VYreBoapl.  A30TOCOIEpIKAIIME  COCIMHEHUS:  HUTPOCOCAUHEHMS,  AMUHBI,
AMHHOKHUCIIOTHI.

Homenkmarypa tpusmaneHas u HWIOITAK. Ilpunnunel oOpa3oBaHusT Ha3BaHUM
opranndeckux coeaunenuii no MKOITAK.

Bunsl n3oMepur B OpPraHMYECKONM XUMHUH: CTPYKTYpHas M IPOCTPAHCTBEHHAS.
Pa3HOBUOHOCTH CTPYKTYpHOM  HM30MEPHHM: H30MEPUS «YIIIEPOAHOTO CKEJIETa»,
U30MEPHUsI TIOJIOKEHUSI (KpaTHOM CBA3U M (DYHKIIMOHAJILHOM TPYIIIbI), MEKKIACCOBas
n3oMepusi. Pa3HOBUIHOCTH MPOCTPAHCTBEHHON H3oMepuH. ['eomerpuyeckas (1uc-,
TpaHC-) U30MEPHS HA NIPUMEPE AJTKEHOB U LIMKJIOANKaHOB. OnTuyeckas n3oMepusi Ha
nIpuMepe aMUHOKHUCIIOT.

Pemenue 3a1a4 Ha BBIBOJ (DOPMYIT OPTAaHUYECKUX COCTMHCHUH.

JdeMoHcTpanuu. [[TapocTep>kHEBBIE  MOAEIM  OPraHUYECKUX  COEAUHEHUM
pa3snuYHBIX  KjiaccoB.  Mopenu — M30MEpOB  pa3HbIX  BUJIOB  HM30MEpHH.
JlaGopaTopHblii  ONBIT. N3roroBiieHHEe MOJENIEH  BEMIECTB-TIPEACTaBUTECH
Pa3IMYHBIX KJIACCOB OPraHUYECKUX COCUHEHNUN

Tema 2. Xumuueckue peakyuu ¢ opecanuueckou xumuu. (11 yacos)

Tunbel XMMHYECKMX pEAKIUMW B OpraHnudeckon xuMmuu. lloHATHE O peakuusax
3aMElIeHUs: TaJOreHUpPOBAaHMWE AaJKaHOB W  apEHOB, WIEJIOYHOM  TUIAPOIU3
rajoreHajikaHoB. [loHsiTHE O peakuUsaX TPUCOEANHEHUS: TUAPATALINS, THAPUPOBAHNUE,
TUAPOrajJoOreHUpPOBAaHNUE,  TajoreHupoBaHue.  Peakuun — monumepusalv U
nonukoHjieHcanuu. [loHaTHe o0 peakusx OTIICIUICHUS  (AIMMUHUPOBAHUS):



NETUIpUPOBAHUE AJIKAHOB, JETUApPATALMS CHOUPTOB, IETUAPOXJIOPUPOBAHUE HA
[IpUMEpPE TaJIOrCHAJIKAaHOB. IIOHATHE O KPEKMHIC AJIKaHOB U JCHOIMMEpU3aLIUA
IOJIMMEpPOB. Peakius nsoMepusanuu.

T'omomuTHYECKUN W TETEPOIUTUECKUN pa3pblB KOBAJCHTHOM XUMHUUYECKOU CBSA3H;
o0pa3oBaHuE KOBAJIEHTHOM CBSA3U MO JOHOPHO-AaKLENTOPHOMY MexaHusmy. [lonstue
0 HyKJIeopuie U eKTpodue.

JemoncTpanuu. [lnaBnenue, oOyrMBaHME M TOPEHUE OPraHUYECKUX BEILECTB.
OO6eciBeurBaHME OSTUJICHOM U  alleTWJIEHOM OpOMHOM BOABI M  pacTBOpa
[IepMaHra’ara kKaiaus. DBsauMmozaeicTBue CHHUPTOB C HATpUeM U KHUCJIOTAMMU.
Jenonumepusanys NOIUITUIICHA.

Tema 3. Yeneeooopoowt. (34 uacos)

[Tonsitue 06 yrneBomopoaax. [IpupoaHbie UCTOYHUKH yIiieBOnopoaoB. Hed1h u ee
IpPOMBIIIUICHHAs — nepepaboTka. @DpaklMOHHAsT TEPEroHKa, TEPMUUYECKUUA W
KaTaJTUTUYECKU KpeKkuHr. llpupomsslii ra3, €ro coctaB U IPAKTUYECKOE
ucnons3oBanue. Kamennsit yrons. KokcoBanne KaMeHHOTO YIJISL.

Ankanbl. ['oMonorudeckuit psin u obmas ¢popmyna ankaHoB. CTpoeHUE MOJIEKYIIbI
MEeTaHa M Jpyrux ajakaHoB. M3oMepusi 1 HOMEHKIATypa ajkaHoB. Pu3znyeckue u
XUMHYECKHE CBOMCTBA aJIKAHOB: PEaKIUU 3aMEIICHHUS,

rOpeHHe ajKaHOB B PA3JIMYHBIX YCIOBHUAX, TEPMHUECKOE pa3JIOKEHUE AaJIKAHOB,
n3oMepusaius ankaHoB. [IpuMmeHeHne ankaHoB. MexaHH3M peakiu pajrKaibHOTO
3aMEIleHHs], €r0 CTaIuu. [IpakTrdeckoe UCTIOIB30BAHUE
3HAHUM O MexaHu3Mme (CBOOOTHOPAIMKAIBHOM) pEaKkIMu B TMpaBUiIaX TEXHUKU
0€301acHOCTH B OBITY W Ha MPOU3BOACTBE. [IpOMBINIIICHHBIE CTIOCOOBI TMOMYYCHUS:
KPEKHHT aJIKaHOB, paKIMOHHAs IEPETOHKA HePTH.

Anxenvl. Tomonornueckuii psg u obmas Gopmyna amkeHOB. CTpoeHHE MOJIEKYIbI
ATUJIEHA U JPYTUX alKeHOB. M30MepHs aJKeHOB: CTPYKTYpHAs U NPOCTPAHCTBEHHAS.
Homenkmarypa u ¢u3uyeckne CBOWCTBA aJKeHOB.  [logydeHHe STHUIECHOBBIX
YIJIEBOIOPOJOB W3 aJKaHOB, TrajOr€HAJKaHOB, CHUPTOB. Peakuuu mnpucoenrHEHUs
(ruapupoBaHue, TUAPOTAJIOTEHUPOBAHUE, TAJIOTCHUPOBAHUE, THUApaTalus). Peakuun
OKUCJIEHHS M TOJMMEpU3alMu alIkeHOB. [IpuMeHeHHe alKkeHOB Ha OCHOBE HX
CBOWCTB

Permenune pacueTHbIX 3a7a4 HAa YCTAaHOBICHHE XMMUUYECKOW (DOPMYIBI BEIecTBa IO
MaCCOBBIM JIOJISIM 3JIEMEHTOB.



Anxuner. Tomonorndyeckuil psan ankuHoB. O6mas ¢opmyna. CTpoeHHE MOJIEKYIbI
aleTUIeHa W JAPYyrux ajkuHOB. M3omepus ankuHOB. HoMeHKIIaTypa aneTUIEHOBBIX
yrieBoopoAaoB. IlomydeHue ankMHOB: METAHOBBIM U KapOWIHBIA CIOCOOHI.
@u3nyecKkue CBOWCTBA AaJKUHOB. Peakuuu IPUCOCAUHEHHUs: TaJOr€HUPOBAHUE,
TUAPUPOBAHKE, TUApOrajoreHupoBaHue, rujparauus (peakuus  Kydeposa).
Jqumvepusanuss U TpuUMepuU3alus  aJKUHOB. B3auMozaencTBue TEepMHUHAIBHBIX
aJKUHOB ¢ OCHOBaHUsAMH. Okucienue. IIpuMeHeHne aJlKuHOB.

/Iuenbl. CTpO€HUE MOJEKYN, U30MEPHS U HOMEHKJIATypa aJkaaueHoB. dusnyeckue
CBOMCTBA, B3aMMHOE€ pACMOJOKEHUE TNHU-CBA3E€d B MOJEKYJaX aJIKaJIHEHOB:
KyMYJIMPOBaHHOE, CONpPSDKEHHOE, M30JupoBaHHOE. (OCOOEHHOCTHM  CTpOEHUS
CONPSIKEHHBIX aJIKaIUEHOB, UX MOJYyYEHHE.

AHanorusi B XMMHUYECKMX CBOMCTBaX AJKEHOB M aikaaueHoB. llonmmMmepusanus
ankaaueHoB. HarypalbHbIi M CHUHTETMYECKHI Kayuyykd. BylkaHu3zamus Kaydyka.
Pesuna. PabGotst C.B.JleGeneBa, OCOOGHHOCTHM peakUUid NPHUCOCTUHEHUS K
aJKaJMeHaM C CONPSHKEHHBIMU MU -CBA3SMH.

Luknoankaner. Tomomormyeckuit psa u  oOmias Gopmyna LUKIOAJIKAHOB.
Hanpsokenue nukina B CgHg C4H8’ CgHy , xonpopmanmu CgHqo, uzomepus

ITUKJIOAJIKAHOB («I10 CKEJIETY», IHC-, TPAHC-, MEKKJIACCOBast). XMMUYECKHE CBOWCTBA
IIUKJIOAJIKAHOB: TOPEHHUE, Pa3jIoKEeHUEe, PaJUKaIbHOE 3aMEIlCHHE, H30MEpHU3allvsl.
Oco0bIe cBOICTBA ITUKIIONPOIIaHa U IIUKJI00yTaHa.

Apenvi. beH3011 Kak npecTaBuTeNb apeHoB. CTpoeHUEe MOJIEKY/IbI O€H3071a,
conpsbkeHue u-cBs3ei. [lonmyuenne aperos. dusnueckue cBoricTBa O€H30IIA.
Peaxkiinu s1exkTpodhuiIbHOTO 3aMEIeHHsI C ydyacTheM OeH30J1a: raJOreHUPOBaHHeE,
HUTpOBaHUE, aIKuIHpoBanue. OpueHTAIIUS TIPH EKTPOGUIBHOM 3aMEIISHUH.
Peakninu 60koBBIX Heneit ankuinoeH3010B8. CiocoObl monydeHus. [IpuMenenue
OeH30J1a U €r0 TOMOJIOTOB.

Pemenne pacueTHbIX 3a7a9 Ha BBIBOJ (DOPMYIT OPraHUISCKUX BEIISCTB MO MAaCCOBBIM
JIOJISIM | TI0 TMPOYKTaM CTOpaHUs.

JemoncTpanun. [opeHue MeraHa, 3TWICHa, OJTHHA, OcH301a. OTHOIICHUE ATUX
BCIICCTB K pacTBOpaM IIepMaHTaHaTa Kaiauss W OpoMmHOM Bome. OmpenelicHue
Ka4eCTBEHHOTO COCTaBa METaHa W ATHJICHA IO NMPOAYKTaM ropeHms. B3pbeIB cMmecH
MeTaHa ¢ Bo3ayxoMm. [lodydeHme MeTaHa B3aMMOJICHCTBHEM alerara HaTpUsS C
HAaTPOHHOM W3BECTHIO; alleTHJICHa KapOUIHBIM CIOCOOOM; JTHIICHA - pEaKIuel
JETUAPATAIIMY STHJIOBOTO CIIHPT; Pa3IOKCHHE KaydyKa IPH HarpeBaHUW HCIIBITAHHE



MPOAYKTOB pazioxkeHus. benson kak pactBopurens. HutpoBanue OeHzomna.
Jlaboparopubie onbIThl. |.M3roroBneHne wmomenend yreBOAOPONOB M HX
rajoreHnpou3BOAHbIX.2.O3HAKOMIIEHUE € MPOAYKTaMH He(THU, KAaMEHHOTO YIS U
npoaykraMu ux mnepepaboTku. 3.00HapykeHHE B KEPOCHHE HEMNpelebHbIX
coenuHeHui. 4. O3HakoMiieHUE ¢ 00pa3liaMy KayuyyKoB, pE3UHbI U YOOHHUTA.
IIpakTuueckue padorbl. 1.«OOHapyXeHHE YITIEpoJa U BOAOPO/Aa B OPraHUYECKUX
BEILECTBAX)

2. «llonyueHne »STUIEHA U U3YyYEHUE €TO CBOMCTBY»

Tema 4. Cnupmot u ¢henonwt. (6 uacos)

Cnupmoi. CocTaB U KJIaccHU(pUKaLUsi CHUPTOB (MO XapakTepy YIIIEBOAOPOIHOTO
paaukaia W TI0O aTOMHOCTH), HOMEHKjarypa. M3omepuss cnupToB (ITOJIOKEHUE
TUAPOKCUIIBHBIX TPYII, MEXKJIAaccoBas, «YIIIEPOAHOro ckenera»). dusznueckue
CBOWCTBAa CHHUPTOB, HUX TNOJyYEeHHE. MEXKMONEKYIsIpHAsS BOJOPOJHASl  CBS3b.
Oco0eHHOCTH DJEKTPOHHOTO CTPOEHUS MOJIEKYNI CHUPTOB. XUMHUYECKHUE CBOMCTBA
CIIUPTOB, OOYCIIOBJICHHBIE HAJIMYMEM B MOJIEKYIaX THUAPOKCOTPYMI: oOpa3oBaHUE
aJIKOTOJIATOB, B3aUMOJEHCTBHUE C raJOr€HOBOIOPOJAMH, MEKMOIIEKYISIPHAS U BHYTPH
MOJIEKYJISIpHasi Jeruaparanusi, >Tepuduxanus, OKUCICHHE U JAeTUIPUPOBAHUE
cnuptoB. OCOOEHHOCTH CBOWCTB MHOTOATOMHBIX CHUPTOB. KauecTBeHHasr peakuus
Ha MHOT0aTOMHbIE CIUPTHI. BaxkHelne npeIcTaBuTeNN CIIUPTOB: METAHOM], STAHO,
ATUICHIIMKONb, IuUEepuH. Du3znonornyeckoe AEHCTBHE METaHOJIAa M 3TaHOJA.
PaccmoTpenne MeXaHU3MOB XUMHUYECKUX PEAKIIHM.

@enonvl. CTpoeHue, N30Mepusi, HOMEHKIIaTypa (EeHOJIOB, NX (PU3NYECKHE CBOMCTBA U
nojsydeHue. XuMuUueckue cBoicTBa ¢eHonoB. KucnotHele cBoiicTBa. BzammHoe
BJIMSTHUE aTOMOB U TPYIIN B MOJIEKYJIaX OPTaHUYECKHUX BEIIECTB Ha mpuMepe (peHona.
[Tonukonaencamust gpeHona ¢ dpopmanpaerunom. KauectBennas peaxius Ha (HeHOIN.
[Tpumenenue dhenona. MHOroaToMHbIE (PEHOIIBI.

JemoncTpanun. Beigenenue Bogopoaa u3 3TuioBoro crnupra. CpaBHEHHE CBOWCTB
COUPTOB B TOMOJIOTMYECKOM psay  (pacTBOPUMOCTh B  BOAE, TOpPEHHE,
B3aMMOJIeiiCTBUE ¢ HaTpueM). BzaumoneiictBue rmunepuHa ¢ Harpuem. [lonmyuenue
CIOXHBIX  3(HUPOB. KauecTBeHHasi peakius Ha MHOTOarOMHBIE  CIIHPTHI.
KagecTBennas peakmus Ha denoin (¢ xmopunom xenesa (III), PactBopumocTs dhenomna
B BOJIE MPHU pa3NuYHON Temmeparype. BeitecHenue (enona mu3 deHonsita HATPUS
YTOJIBHOW KHUCIIOTOM.



JlabopaTopuble omnbIThbl. 1. PacTBopeHue mivilepuHa B BOJE M PEAKIHUS €ro ¢
ruapokcuaoM meau (I1). Bzaumonelicteue geHona ¢ GpoMHOIM BOION U C paCTBOPOM
LIEJIOYH.

IIpakTnueckue padornbl. 3. «CupThI»

Tema 5. Anvoecuowvt u kemonuwl. (5 uaca)

Anpneruasl M KeToHbl. Kiaccuduxaius, CTpoeHHE HX MOJICKYJ, HU30MEpUsl U
HOMeHKJIaTypa. OCOOEGHHOCTH CTPOCHHS  KapOOHWIbHOW Tpynmbl. Ddusznueckue
cBOMCTBa (hopMasbJeTHia U €ro roMOJOroB. XHWMHYECKHE CBOMCTBA abICTHJIOB,
oOyCJIOBJICHHbIE HAJIUYMEM B  MOJIEKYJIe KapOOHWJIbHOW TpYIIbl  aTOMOB
(runpupoBaHUe, OKHCIICHHME aMMHAYHBIMU pacTBOpaMHU OKCHaa cepedbpa U
ruapokcuaa meau (11)). TlpucoenrHenre CHHUILHON KUCIOTHI M OUCYIb(hUTA HATPUS.
KauecTBeHHble peaknuu Ha anpleruibl. Peakiyus mnonukoHAeHcAluu (eHomaa ¢
dopmanbaerugoM. OCOOCHHOCTH CTPOCHUS W XUMUYECKHUX CBOWCTB KETOHOB.
B3anmHoe BiMsiHME aTOMOB B MOJIEKY/aX. ['aJloreHupoOBaHUE allbJETUA0B U KETOHOB
110 MIOHHOMY ME€XaHM3MY Ha cBeTy. KauecTBeHHas: peakivsi Ha METUIIKETOHBI.
JMemoncTpamun. Kommekus anpaerugoB. Peakumst «cepeOpsHOTO  3epKaiay.
Oxkwucienue OeH3aJIbJIETH/Ia Ha BO3IYXE.

JlaGopaTtopHble onbIThbl. KauecTBEHHbIE peakIMU HAa ajbIETUIbl (C aMMHAuYHBIMHU
pacTtBopamMu okcuga cepedpa u ruapokcupom wmeau (II)). Oxucnenue cnupra B
anpaerua. [lomydenne u cBoiicTBa KapOOHOBBIX KHCIIOT.

Tema 6. Kapoonoewvie kucaomul, cioxcuvie 3gpuput u yxcupwl. (15 vacos)
Kapbonosuvie kucromor. CtpoeHne MOJEKYII KApOOHOBBIX KUCIOT M KAPOOKCHITLHOM

rpynnbl.  Knaccudukanuss w1 HOMEHKJIarypa KapOOHOBBIX KHCIOT. Dusmueckue
CBOMCTBAa KapOOHOBBIX KHCJIOT M WX 3aBUCHUMOCTb OT CTPOCHHS MOJIEKYIL
KapbonoBbie kucnoTel B Tpupozae. buomornueckas ponb KapOOHOBBIX KHCIOT.
OOmme CBOICTBA HEOPTraHWYECKHX M OPTaHMYECKUX KHUCIOT (B3aMMOICHCTBHUE C
MeTajUlaMH,  OKCHJaMH  METajuIOB,  OCHOBaHUSMH,  COJsIMHU).  BnusHue
YIJIEBOJOPOTHOTO PajIvKalia Ha CHITy KapOOHOBOW KUCIOTHI. Peakuus srepudukamm,
ycioBus ee mpoBeacHus. (OJHOOCHOBHBIE M MHOTOOCHOBHBIC, HENpPEIEIbHBIC
KapOOHOBBIE KUCTOTHI. OTHENbHBIC MPEACTABUTEIN KUCIIOT.

Cnooicrvle 2¢pupul. CTpoeHUEe CIOXKHBIX 3GUPOB, m3oMmepus (MEXKIaccoBas H

«YTJIEPOJHOTO cKeneta»). Homenkiarypa cioxHbix 3pupoB. OOpaTUMOCTh peakiuu



TepUPUKALUU, TUIPOIU3 CIOXKHBIX 3(UpoB. PaBHOBEcHE peakmu: dTepUPUKALIIL -
TUAPOIIN3a; (PAKTOPbI BIMSIONINE HA THIPOIIU3.
Kupol - ciioxsble 3(QUpbl IULIEpUHA U KapOOHOBBIX KHUCIOT. COCTaB M CTpOEHUE
Mouiekyn >xkupoB. Kiaccudukanus xupoB. OMBUICHHE KUPOB, MOIYYEHUE MbLIA.
Mpruta, oObsiICHEHHE WX MOMIMMX CcBOMCTB. Kupbl B mpupopae. buonmoruueckas
¢yukuus xxupoB. [Honstue 06 CMC. O6bsacHeHne Moroux cBoicTB Mbiia 1 CMC.
JemoHcTpanuu. X¥MUYECKUE CBOMCTBA YKCYCHOU U MypaBbUHOM KUCIOT. Bo3ronka
OensoitHoi kucnoTel. CBONCTBA HENpeneabHOM OJeMHOBOWM KuCHOTHL. [lomyuenue
cioxHoro 3¢pupa. Komiekius maces.
JlaboparopHble omnbIThbl. PacTBOpUMOCTh KUpOB. Jl0Ka3areabCTBO HEMPEAEIBHOTO
XapakTepa KuAKoro xkupa. OmbuieHue xupoB. CpaBHeHue cBoricTB Mbuta 1 CMC.
IIpakTuueckue padornl. 4. «KapOOHOBBIE KUCITOTHI»

Tema 7. Yzneeoowi. (6 uacos)

DTUMOJIOTUST Ha3BaHMs Kiacca. MoHO-, nu- U mnonucaxapunbsl. I[IpencraButenu
Ka)KJ10i1 Tpynibl. buonornyeckas poib yriaeBoaoB. X 3HaueHUE B )KU3HU YEIOBEKA U
oOr1recTna.

Monocaxapudwvl. Ux knaccudukanus. ['ekco3sl U ux npeacraButen. [mrokos3a, ee

¢u3znuecke CBOWCTBA, CTPOCHHE MOJEKYIbl. PaBHOBeCHs B pacTBOPE IVTIOKO3HI.
3aBUCUMOCTh ~ XMUMHYECKHUX CBOMCTB  IJIFOKO3bI OT CTPOEHUS  MOJIEKYJIBI.
BzaumoneiictBue ¢ ruapokcugom Menu(Il) nmpu KoMHATHOM Temmeparype U
HarpeBaHuHu, STepuUKAIMSA, PEaAKIHs «CepeOPSHOro 3epKajiay, THUIPUPOBAHUE.
Peakiiuu OpokeHUS TIIIOKO3bI: CHUPTOBOTO, MOJOYHOKHUCIOTO. [7r0oK03a B mpupoze.
buonornyeckas ponp IOKO3bl. [IprUMEHEHHE DIIOKO3bI HA OCHOBE €€ CBOMCTB.
@®pyKTO3a Kak H30MEp [IIOKO3bl. CpaBHEHUSI CTPOEHUS MOJIEKYI UM XHMHUYECKHX
CBOMCTB TIIIOKO3BI U (PpyKTO3bl. DPYyKTO3a B MPUPOJE U €€ OMOIOTHUIECKAs POJIb.

Hucaxapuovl. Ctpoenue, obmas ¢opmyna u mpencrasutenn. Caxaposa, JIaKTO3a,

MaJIbT03a, WX CTPOCHHWE H OuWojormdeckas pojib. [wmaponm3 aucaxapuios.
[TpompInieHHOE MOJTyYeHHE caxapo3sl u3 IIPUPOTHOTO CBIPBSI.
Honucaxapudwvl. OO0mas dopMmylia W TPEACTABUTEIN: JISKCTPHHBI W TIIMKOTEH,

Kpaxmaj, [eJUItoio3a (CpaBHUTENbHAS XapaKTepucTuka). Pdusnueckue CBOWCTBA
MoJrcaxapu0B. XMMHYECKHE CBOMCTBA MOJIMCAXapua0B. [ HaApoanu3 mojmcaxapuaos.
KauecTBennas peakuus Ha kpaxmalj. [lonucaxapuabsl B pupoae, ux Ouonorudeckas
poiib. [IprumeHeHue nonrcaxapuioB Ha OCHOBAaHUU MX CBOMCTB (BosiokHa). [loHsiThe



00 MCKYCCTBEHHBIX BOJIOKHaX. B3anuMoneiicTBUE LEIUII0N03bl C HEOPTraHUYECKUMH U
KapOOHOBBIMU KHCIIOTAMU - 00pa30BaHUE CIOKHBIX 3(PHUPOB.

JemoncTpanun. BzauMmopeiictBue mmoko3sl ¢ rugpokcugom  menu(Il) Ges
HarpeBaHuss M TNpH HarpeBaHuu. Peakuus «cepeOpsHOro 3epkanay IIIOKO3bI.
['uaponu3 caxapo3bl, LHEJUTI0NI03bl U Kpaxmania. Komnekius BoJOKOH.

JlabopaTopHble onbIThbl. B3anMoneiicTBUE ITIOKO3bI U Caxapo3bl C THIPOKCHIIOM
meau(Il). BsaumopeiictBue kpaxmana ¢ Homom. OOpasubl OPUPOIHBIX U
UCKYCCTBEHHBIX BOJIOKOH.

IIpakTuueckue padoTel. 5 «YIIeBOIbI»

Tema 8. A3omocoodepircaujue coeounenus. (15 uacos)

Amunsi. Onpenenenne amMmuHoB. Ctpoenne amuHOB. Knaccudukanus, uzomepus u
HOMEHKJIaTypa aMUHOB. AumndaTruyeckue W apoMaTUueCKue aMUHBL. AHWINH.
[TonyueHre aMUHOB: aJIKUIMPOBAHUE aMMHaKa, BOCCTAHOBJICHUE HUTPOCOCAMHEHUN
(peakuust 3unnHa). PU3NYECKUE CBONCTBA aMUHOB. XUMHUUYECKHUE CBOWCTBA AaMUHOB:
B3aUMOJICCTBHE C KUCIOTaMHU U BOAOW. OCHOBHOCTh aMUHOB. [ OMOJIOTMYECKHM Psijl
apOMaTUYECKUX aMHHOB. AJIKWJIMPOBAaHHE W allWJIMpPOBAaHUE aMUHOB. B3amMmHOe
BIMSHAE AaTOMOB B MOJEKyJIaX Ha TMpUMEpe amMMuaka, adudaTudecKux W
apOMaTHYECKUX aMUHOB; aHWJIMHA, OeH3oI1a u HUTPOOEH30IA.
Amunokuciomol. CocTaB W CTPOCHHE MOJIEKYJA aMHUHOKHCIIOT, HW30MEpHHU.

JIBOWICTBEHHOCTb KHUCJIOTHO-OCHOBHBIX CBOWCTB aMHUHOKHUCIOT U €€ IPUYUHBI.
BaumoneiicTBue aMHHOKHCIOT C OCHOBAaHMSIMH, OOpa30BaHUE CIOKHBIX 3(PUPOB.
BzaumoneiictBue  aMHHOKUCIOT C  CHIbHBIMM  Kuciotamu.  OOpaszoBaHue
BHYTPUMOJIEKYJISIPHBIX cOoJiel. Peakiys moauKoOHAEHCAlU AMUHOKUCIIOT.

benxu - npuponusie Guononumepsl. [lenTuaHas rpymmna aTOMOB U MENTHIHAS CBS3b.
[lentuael. benku. IlepBuunas, BTOpUYHAs ¥ TPETHYHAS CTPYKTYpbl OEJIKOB.
XVUMHUYECKUE CBOMCTBA OEJKOB: TOpEHUE, JAEHATypalus, TUAPOIN3, Ka4eCTBECHHBIC
peakiuu. buonornueckue ¢GyHKuuM OenkoB. 3HadeHue OenkoB. YeTBepTHUHAS
CTpPYyKTypa OENKOB KakK arperamnus OETKOBBIX M HEOENKOBBIX MoyieKynl. [JoOanmpHas
npoOnema OenkoBoro ronomanus u mytu ee pemenus. [lonstue JJHK m PHK.
[loHaTHE O HYKIEOTHAE, TUPUMHUANHOBBIX U IyPUHOBBIX OCHOBaHUAX. llepBuuHasi,
Bropu4yHasg u TpertuuyHas cTpykrypsl JIHK. buonornueckas pons JHK u PHK.
I'enHast uH>XeHepHsi 1 OMOTEXHOJIOTHSI.

JemoncTpanuu. OnbIThl C METUJIAMHHOM: TOPEHUE, IIEJIOYHBIE CBOWCTBA PAaCTBOPA.



OOpa3oBanue coneil. BzaumoaeiicTBue aHUIMHA C COJMITHOM KHUCIOTOW U ¢ OpOMHOM
Bool. Okpacka TKaHM aHUJIMHOBBIM KpacureneM. Jloka3arenbCTBO HaJIWYUs
(PYHKIIMOHAJIBHBIX TPYII B pacTBOpax aMHMHOKHUCIOT. PacTBopeHue U OcaxaeHue
6enkoB. [lenarypanus 6enkoB. Komnekius «BomokHay.

JladbopaTopuble onbIThl. 1.00pa3ibl CUHTETUYECKUX BOJOKOH. 2. PacTBopeHme
oenkoB B Boje. Koarymsuusa sxkenatuHa crnupTtoMm. 3.1IBeTHble peakuuu O€KOB.
4.00HapyxeHue 0eKa B MOJIOKE.

IpakTuyeckue padorbl. 6 A30TCOoAEpKAIME OPraHUYECKUE COCAUHECHUS

Tema 9. Buonozuuecku akmuenusie eeuwiecmea. (10 uacos)

[Tonsitue o ButamumHax. Mx xnaccudukamuss u obGo3zHauenue. I[Ipodunaxtuka
ABUTAaMHUHO30B.
[TonsiTue o ¢gepmMeHTax Kak 0 OMOJOTMUECKUX Karaiu3aTopax OCJIIKOBOW MPUPOJIBI.
OCOOCHHOCTH CTPOCHHMSI U CBOMCTB B CpPaBHEHHM C HEOPraHUYECKUMU
KaTajqu3aropaMu. 3HadeHHWE B OWOJOTMM W TPUMEHEHHE B TMPOMBIIUICHHOCTH.
Knaccuduxamus ¢depmentoB. OCOOEHHOCTH CTPOEHUSI U CBOMCTB (EpPMEHTOB:
CEJIEKTUBHOCTD U d(PPEKTUBHOCTS.
[lonsiTue 0 ropMoHax Kak OMOJOTMYECKHM AKTUBHBIX BEIIECTBAX, BBITIOIHSAIOMINX
SHAOKPUHHYIO PETYIAINH, )KU3HEEATeTbHOCTH OPraHNU3MOB.
[lonsiTHe 0 NekapcTBax Kak XMMHUOTEPANEBTUUECKUX Mpernaparax. [ pymnmbl 1eKapcTB:
cynbhaMuabl, aHTUOMOTHUKH, acHUpHWH. be3omacHele CMOCOObl MpPUMEHEHUS
JIEKapCTBEHHBIX (POpM.

IIpakTuyeckue padornl. 7. «JleticTBue (hepMEHTOB Ha Pa3IUYHBIC BEIIECTBAY»

8. « AHANIM3 JIEKAPCTBEHHBIX IIPENApaTOB)

Conep:xanue padoueii nporpammsl — 11 kinace — npoduIbLHBINA YPOBEHb
BBenenue. MeToabl HAy4HOro no3Hanus (3 yaca)
Crtpoenue aroma (13 yacoB)
AtoM. Mogenu ctpoenus aroma. SAapo u HykinoHbsl. Hykinasl 1 u30Tonbl. JNEKTPOH.
Hyanu3m snektpoHa. KsaHToBble uymcina. ArtomHas opOutans. Pacnpenenenue
AIIGKTPOHOB MO0 OpOMTansM. OIEKTpoHHas KoH(purypamus aroma. BaneHTHBIC
AneKTpoHbl. OCHOBHOE M BO30YXECHHBIE COCTOSIHUSI aTOMOB.

CoBpemenHass (HOpPMYJIHPOBKAa MEPHUOAUYECKOTO 3aKOHA M COBPEMEHHOE COCTOSHHE



Ilepnonnueckoil cucTeMbl XUMUUECKHUX di1eMeHTOB J[.M. Menneneesa. DneKTpOoHHbBIE
KOH(UTYpAIIUX aTOMOB MEPEXOAHBIX 2JIEMEHTOB.

Monekynbsl W XUMH4YECKass CBs3b. KoBajeHTHass CBSI3b, €€ Pa3HOBUIHOCTH U
MEXaHU3Mbl 00pa30BaHMs. XapaKTePUCTHKUW KOBAJCHTHOW CBs3U. KoMILUIEKCHBIE
COCMHEHUA. OJNEKTPOOTPULATEIBHOCTh. (CTENEHb OKUCICHHS W BaJEHTHOCTD.
I'uOpunuzanuss aromHbix opoOutaneid. I[IpocTpaHCTBEHHOE CTPOCHHE MOJICKYI.
[TonsspaocTe Monekyn. MonHas cBA3b. MeTtamnudeckas cBs3b. BomoponmHast cBs3b.
MEXMOJIEKYJIIPHBIE B3AVMOJEUCTBUS. Ennnas mpupona XHMHYECKHX
CBSI3EN.

Crpoenue BemecTB (21 4)

BemecTtBa MOJNEKYISIPHOTO UM HEMOJIEKYISPHOTO  CTpoeHus. (COBpEeMEHHBIE
MPEICTABICHUS O CTPOCHUU TBEPBIX, KUJIKUX U Ta3000Pa3HBIX BEIICCTB.

[TpuunHbl MHOTOOOpA3Us BEIIECTB: U30MEPHS, TOMOJIOTHS, aJUIOTPOTIHS, U30TOIIHS.
Kinaccuduxanus u HOMEHKIaTypa HEOPraHMUYECKUX U OPTaHUYECKUX BEIIECTB.
Uucteie BemectBa U cMmecu. Jucnepcusie cucrembl. KOJIJIOMIHBIE CUCTEMBI.
Uctunnbie pactBophl. PacTBopeHne kak (PU3MKO-XMMHUYECKUH Mpoiiecc. TeroBbie
aBlieHUs Tpu pacTBopeHUU. CrnocoObl BBIpAKEHUS KOHIICHTPALIMM PACTBOPOB:
MaccoBas JOJi1 PacTBOPEHHOro BemiectBa, MojsapHas u  MOJISJIBHAS
KOHIIEHTPaLUH.

Xumuueckue peakuuu (34)

XUMHYECKHE pPEaKInH, MX KiIacCHupUKAIUs B HEOPraHUYECKOH W OpraHUYeCKOM
XUMUHU.

3aKOHOMEPHOCTH MPOTEKAHUS XUMUUYECKUX peakiuil. TeroBbie 3Q(HEeKThl peaKkiui.
Tepmoxumudeckue ypaBHeHus. [lonstue o0 »HTanmpnuu u suHTpormmu. DHEPIUA
I'MBBCA. 3akon I'ecca u cneACcTBUS U3 HETO.

CKOpOCTh peakilnu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (DAKTOPOB. 3aKOH JCHCTBYIOMIUX
Macc. OnemeHTapHble u cioxHble peakuuu. MEXAHUWU3M PEAKIMU. Dueprus
akThBauuu. Karanus u kataau3aTopsl.

OOpartumocTh peakiuid. XuMmudeckoe paBHOBecwe. KoHcTaHTa paBHOBECHS.
CMmemieHre paBHOBECHS TMMOA JelcTBUEM pa3inudHbiX (aktopoB. [Ipuniumn Jle
[Tarense.

OnexrponuTudeckas auccounanusi. CuiibHble U cialdble 3JeKTponuThl. KoHCTaHTa
nucconuainuu. Peakimu nonnoro oomena. [IPOM3BEJIEHWE PACTBOPUMOCTN.
Kucnorno-ocHoBHbIE B3aumoneicTBus B pactBopax. AmdorepHocts. MOHHOE



IMPON3BEJAEHUE BO/IbI. Bonoponnsiii mokazatens (pH) pactBopa.

I'maponu3 opraHM4eCcKuX U HEOPraHUYECKUX COCIUHEHUM.
OKHMCIUTENIBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  Meronsl  anekrpoHHoro U
SJIEKTPOHHO-MOHHOI O BAJTAHCA. PA CTAHJAPTHBIX
SJIEKTPOJHBIX IMTOTEHIINAJIOB. Koppo3usi MeTamuioB U COCOOBI 3aIlUTHI OT
Hee. XMMUYECKHE UICTOYHUKH TOKa. DJNEKTPOJIN3 PACTBOPOB M PaCILIaBOB.

BemecTBa 1 ux cBoiicTBa.(46 1)

XapakTepHble XMMUYECKUE CBOMCTBa METAJJIOB, HEMETAJJIOB U OCHOBHBIX KJIACCOB
HEOPTraHUYEeCKUX COCTUHECHUM.

Bonopon. M3O0TOIIbI BOJOPOIA. CoenuneHus BomopoAa C MeTaUulaMH M
HeMetauiamu. Bona. [lepokcun Bogopona.

INanorensr. I'amorenoBomoponbl. [Mamorenuasl. Kuciopoacomepxaiiue COCIUHEHUS
XJIopa.

Kucnopon. Oxcupst u nepokcuabl. O30H.

Cepa. CepoBonopon u cyiabbuasl. Okcunbl cepbl. CEpHHUCTAs U CEpHASI KUCIOTHI U UX
COJIH.

A30T. AMMHak, conr aMmmMoHus. OKCHIIBI a30Ta. A30THCTasi U a30THAsI KUCIIOThI U UX
COJIH.

dochop. Dochun. Oxcunbl pocdopa. Pochopubie kucioTel. Oprodocdarsl.
VYrnepon. Metan. KapOuaer kanbius, amomuaus W JKEJIE3A. VYrapuwii wu
VIJIEKUCIIBIN Ta3bl. YTOJIbHASL KUCJIOTA U €€ COJIH.

Kpemnuii. Cunan. Oxkcun kpemnus (IV). KpeMHHeBbIe KUCTOTBI, CUIIUKATHI.
BJIAT'OPO/IHBIE I'A3BI.

[Ileno4HbIE U MIETOYHO-3€MEJIbHBIE METAJIIBI U UX COCANHEHUS.

AJIOMUHUH U €r0 COCTUHEHHS.

[lepexomubie anmemMeHTsl (Menb, cepedpo, uHK, PTYTh, xpoM, Mapranei, kene3o) u
UX COCTMHEHUSI.

KomriekcHble coequHEeHNs IEPEXOAHBIX AIIEMEHTOB.

O6uue cnocoOsl monyyeHus: MmetayoB. [lonsitue o meramtyprun. CruiaBel (Y€pHBIE
Y [IBETHHIE).

Xumus B :ku3HH oomecTna (10 4)

XHUMHUYECKHE TPOLIECCHl B )KUBBIX OpraHu3Max. bHoIornueckn akTHBHBIE BEIECTBA.
Xumusi U 370poBbe. [IpoOiembl, CBsi3aHHBIE C MPUMEHEHUEM JIEKAPCTBEHHBIX



IIPENapaToB.
XuMHus B TIOBCENHEBHOM KU3HU. Morwmue u 4ucTAmMe cpencrea. llpaBuna
0e301acHol paboThI CO CPEICTBAMU OBITOBOM XHUMUMU.
OO01mue TpUHLIMIBI XUMUYECKON TeXHONOruu. [IpupoaHble HCTOUHUKH XUMUYECKHX
BEILIECTB.
ITomumepsl. IlnacTMmacchl, BOJIOKHA, Kaydyyku. HoBble BeliecTBa M Marepuasbl B
TEXHHUKE.
XHAMHUYECKOE 3arpsiI3HEHUE OKPYKAKOUIEN CPEABI U €0 MOCIIEICTBHUS.
[IpoGnembl 0€30MACHOTO MCHOJIB30BAaHUA BELIECTB M XUMHUYECKHX peakuuid B
COBPEMEHHOM KU3HU. TOKCUYHBIE, TOPIOYHE U B3PHIBOONACHBIE BELIECTBA.
Hctouynukn XuMuyeckol MHpopManuu: ydueOHble, HaAyYHblE U HAayYHO-TIOMYIISPHbIE
U3JIaHusl, KOMITBIOTEpHBIE 0a3bl JaHHBIX, pecypchl MHTEepHEeTA.
XuMH4ecKu NPaKTuKyM (4 1)
[IpaBuna pabotsl B 1aboparopun. Jlaboparopnas nocyna u obopynosanue. [Ipasuia
06e30macHOCTH MpHU padOTe ¢ €AKUMH, TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMHU.
@u3nuecKue METONbl pa3leNieHuss CMecell W OYMCTKHM BellecTB. Kpucrammmsanus,
AKCTPAKIUs, TUCTUIUISLIAS.
CuHTe3 OpraHMYecKuX U HEOPTaHUYECKUX ra3000pa3HbIX BEIIECTB.
CuHTE3 TBEPABIX U KUIKUX BeulecTB. OpraHndeckre pacTBOPUTEIIH.
KauecTBeHHBIN U KOTMYECTBEHHBIN aHAJIN3 BellecTB. OnpeieieHue XapaKkTepa Cpebl.
Nunukaropel. KauecTBeHHbIE peaklMd Ha HEOPraHMYECKHWE BEIIECTBA M HOHBI.
Nnentudukanmss opraHUYEeCKUX COEAMHEHUM, oOHapykeHHne (QYHKIIMOHATBHBIX
rpynn. M3mepenue ¢usmdyeckux CBONCTB BemiecTB (Macca, 00BbEM, IUIOTHOCTB).
CoBpemeHHBIE (DU3UKO-XUMUUYECKHE METOMbl YCTAHOBJICHHSI CTPYKTYPhI BELIECTB.
XVMMHAYECKUE METO/IBI PA3ACIICHNAs CMECEN.

3. TEMATUYECKOE IINIAHUPOBAHUE

10 kmacc
No Tema KosnvecTBo B Tom 4ucIe
/1 4acoB Ypoku | [IpakTnyeckue | KoHTposbHbIe
padoThI padoThI
1  Bsenenue 11 11 - -
2 Crpoenue u
Kiaccudurarms 7 7 - -
OpraHUYECKHX BEIECTB.




3 XUMHUYECKHUE PEaKIIUU B 1 10 ]
OPraHUYECKOU XUMUU
4 VYrieBonopoibl
34 31 2
3) CnupTsl 1 (HeHONbI
6 5 1
6 ANBIETUIBI U KETOHBI
5 5 -
7 KapOoHoBbIE KHCIIOTHI,
CIIOXKHBIC A(UPBI, KUPBHI. 15 13 1
3 VT1eBOIbI
6 5 1
9. |AzoTcoaepxaiiue
COEIUHEHUSA U NX 15 13 1
HAXOXKJEHUE B IPUPOJIE
10 |buonoruueckue
AKTUBHBIC OPraHUICCKUE 10 8 2
COCTMHEHMUSI
11 [TloBTOpEeHHE OCHOBHBIX
BOIIPOCOB Kypca 10 9 -
«Oprannyeckasi XuMHs».
Bcero: 136 124 8

Temaruyeckoe nianupoBanue — 11 kaace

Bcero,

N3 nux




m\ HaunmeHoBaHue TeMbl 1ac. aabopa | mpaK | KOHTP Jara
TOPHbIC | TUYEC | OJBH
KHe bl¢
OIIBITHI
pa6ot | padoT
bl bl
1.| BBenenue. MeTonbl HAyqYHOTO 3 -
TIO3HAHUS
2.| Tema 1. Crpoenue aroma. 13 1 n.o. - K/p
Nel
3.| Tema 2. CtpoeHue BeliecTna. 21 2mo. | ILp. | Kip
Nel | Ne2
ILp.
No2
4.| Tema 3. XUMUYECKHE PEAKIINH. 34 4no. | Il/p | Kip
No3 | Ne3
I/p
Ne4
5.| Tema 4. BemiectBa 1 ux CBOMCTBA. 46 21 mo. | Il/p | Kip
No5 | Ned
IT/p
Ne6
[T/p
Ne7
[T/p
Ne8
6.| Tema 5. Xumus B )KU3HH 10 2 11.0. - -

oO1recTna.




I.p.

.| Tema 6. XuMHn4eCckuil MpakKTUKyM 4 - I1/p -
Ne9
/p
NelO
/p
Nell
[T/p
Nel2
.| Tema 7. Cuctemaruzanus u 5 - - K/p
0000111eH1e 3HaHU 1O KypCy Ne5
XHMHH.
.| Utoro 136 30 mo.| 12 -




