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IHosicHuTebHAA 3aNMCKA

PabGouass mporpamMMa cocTaBiieHa i U3y4eHUs Kypca «Xumus» ydamumuca 10 kiacca
(yriryOJieHHBIH yPOBEHbB) CPEIHEH MIKOJIBL.

PaGouas mporpamma cocraBieHa Ha OCHOBE CJIEIYIOIIUX HOPMATUBHBIX TOKYMEHTOB:

- @enepanbHoro 3akoHa Poccwmiickoir ®Denepammu ot 29 nmekabps 2012 roma Ne273-03 «O6
obpazoBanuu B Poccutickoii @eneparumy» (B pea. U3MEHEHUN );

- @enepaabHOTO rOCYyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIAPTa CPEIHETO 00IIero 00pa30BaHUs
(yrB. mpukazom MuHucTepcTBa obOpasoBanHus W Hayku P® or 17 mas 2012 r. N 413) (B pen.
n3MeHeHmi)CaHuTapHO-3MUIeMHOIoTHYeckix npaBwi u HopmatuB CaunlluH 2.4.2.2821-10 (B pen.
U3MEHECHHIA);

- @enepanbHBIl EpeyYeHb YYEOHHUKOB, PEKOMEHAYEMbIX K HCHOJIb30BAaHUIO IPHU peaiu3aliuu
HMMEIOIINX TOCYJAapCTBEHHYIO aKKpEeIUTALHI0 O00pa3oBaTENbHBIX MPOrpaMM HAdaJIbHOTO OOIIEro,
OCHOBHOTO OOIIEro, CpemaHero o0mero oOpa3oBaHUs, YTBEPKICHHOTO IMpPUKa3oM MHHHCTEpCTBa
npocemenus Poccuiickoit @enepanmu ot 28.12.2018 Ne345 (B pen. n3MEHEHUH ) ;

- OOITI COO MAOY COLI Ne 11 umenu B.N. Cmupnosa r. Tomck;

- ABropckoii mporpammbel O.C. I'abpuensna «Xumus» 10 xmacc (MockBa, [poda, 2013) nns
oOyuaromuxcst 10 kiaccoB 00111€00pa30BaTENbHBIX YUPEXKICHUI.

[Tporpamma no xumuu i 10 knacca o01eo06pa3oBaTeIbHbIX YUPEKICHUN SBISIETCS JIOTHYECKUM
MIPOJIOJDKEHUEM aBTOPCKOTO Kypca Uil OCHOBHOM mmIKoJibl. [ToaToMy OoHa pa3zpaboTaHa ¢ omopoit Ha Kypc
xumuu 8-9 Ki1accoB. Pe3ysbTaToM 3TOro SIBUIOCH TO, YTO HEKOTOPBIE, IPEUMYIIIECTBEHHO TEOPETUUECKHE
TEMbl Kypca XUMHH OCHOBHOH WIKOJIBI PAacCMAaTpUBAIOTCS CHOBA, HO YyXe Ha 0oyiee BBICOKOM,
paclIMPEeHHOM U YIiyOJIEHHOM YpOBHE. DTO JeNaeTcs C Lesblo (POPMHUPOBAHUS LIEIOCTHON XMMHUYECKON
KapTUHBl MHpa U JJs oOecreueHus NPEeeMCTBEHHOCTH MEXAY OCHOBHOM WU CTapuied CTyHneHsSIMU
o0yuyeHus B 00111€00pa30BaTEIbHbBIX YUPEKICHUIX.

[locne mNOBTOpeHHS BaKHEHIIMX TOHATUH pPACCMATPUBAETCSl CTPOCHHE U KiIacCU(PHUKAIUA
OpraHMYECKHX COEIUHEHUH, TEOPETUYECKYI0 OCHOBY KOTOPOM COCTaBIs€T COBPEMEHHAs TEOpPHUs
XUMHUYECKOI'0 CTPOCHHUS C HEKOTOPBIMHU 3JIEMEHTAMU 3JIEKTPOHHOW TeOpHH U cTepeoxumMuu. Jlornueckum
IPOJIOJDKEHUEM Benylled Uaen O B3aUMOCBS3U (COCTaB — CTPOEHHE — CBOMCTBA) BELIECTB SIBIISETCS
TeMa «XHUMHUYECKUE PEAKIIUN B OPraHUYECKON XUMHUI», KOTOpasi 3HAKOMUT yJallluxcsl ¢ Kiaccudukamuen
peakiMii B OpraHu4ecKoil XMMHUHU U JaeT MPE/CTaBICHHE O HEKOTOPHIX MEXaHM3MaX MX MPOTEKaHUs.

[lonyuyeHHble B TMEPBBIX TEMax TEOPETHUYECKHE 3HAHUS YYallUXCs 3aTeM 3aKperuiiioTcs |
pa3BuBalOTCSI Ha OoraroM (PaKTUUYECKOM MaTepuane XHMHUHU KJIACCOB OPraHUYECKHUX COEIMHEHMH,
KOTOpBIE pacCMaTPUBAIOTCSI B MOPSAJKE YCIOKHEHHUs OT Oosiee MpOCThIX (YriaeBOIOPOIOB) 10 Haubosee
CIOXHBIX (OnomonumepoB). Takoe MOCTpoeHHE Kypca IMO3BOJIAET YCWIMTh OEAYKTHBHBIM MOAXOI K
U3YYEHHUIO OPTaHUYEeCKOW XUMHUH.

M3yueHne XMMHUU B CTaplieil HIKojie Ha YrIyOJEeHHOM YpPOBHE HANpaBJICHO Ha JOCTIKCHHE
CIEYIOIINX LeJIei:

- OCBOGHHME CHCTEMBl 3HaHUM O (QyHIaMEHTAIbHBIX 3aKOHAX, TEOpHUsX, (pakTax XUMHH,
HEOOXOIUMBIX JJIl HOHUMaHUs Hay4YHOU KapTHUHBI MUDA;

- OBJIQZICHHE YMEHUSIMH: XapaKTepH30BaTh BEIECTBA, MaTepHallbl U XHUMHUYECKHE PEaKIINU;
BBIMOJHATH JIaOOpaTOpPHBIE SKCIEPUMEHTHI; MPOBOAUTH pACUYeThl IO XUMHUYECKUM (opmynam u
YPaBHEHHSAM; OCYHICCTBIATh IOMCK XHUMHUYECKOW HH(OpMAuM ¥ OLEHUBATh €€ JIOCTOBEPHOCTD;
OpPUEHTUPOBATHCS U MPUHUMATH PEIICHUS B IPOOJIEMHBIX CUTYAILIUAX:

- pa3BHUTHE I03HABATEIbHBIX HMHTEPECOB, HMHTEIUIEKTYaJIbHBIX W TBOPYECKHUX CIOCOOHOCTEH B
npoliecce U3y4eHns XUMUYEeCKON HayKH U ee BKJIaJia B

- TEeXHUYECKHH TPOTpecc IUBMIM3AIMU: CIOKHBIX W MPOTHBOPEYHMBHIX IMyTEH Pa3BUTHA WICH,
TEOPUN U KOHUEINLHUN COBPEMEHHON XUMUU;

- BOCNHTaHHE YOEKICHHOCTH B TOM, YTO XHMHS — MOIIHBIA HHCTPYMEHT BO3JCHCTBHS Ha
OKPY’KaIOIIYI0 Cpely, U UyBCTBA OTBETCTBEHHOCTH 3a MIPUMEHEHUE MMOJyYCHHBIX 3HAaHUN U YMEHUH;

- TIpUMEHEHHUE TOJYYeHHbIX 3HAaHMW M yMeHUH nans Oe3omacHoil padoThl € BelIeCTBAMHU B
nabopatopuu, ObITY M Ha TNPOU3BOACTBE; PELICHUs NPAKTHUECKUX 3a7ad B IOBCEJHEBHOW >KU3HU;
MPEIyNPEeXKICHUS SIBICHUN, HAHOCSIIUX BpeJ 370POBBIO YEIOBEKA M OKpPYXKaoIel cpese; MpOBEACHUS
UCCIIEI0BATENLCKUX PadOT; CO3HATENILHOTO BBIOOpa Mpodeccuu, CBA3aHHON ¢ XUMHUEH.



B yue6HOM mmane MAOY COII Nell um. B. M. CmupnoBa 1. ToMcka Ha M3ydeHHE XMMUHU Ha
yriyOJIeHHOM ypoBHE oTBoAMTCs 3 yaca B Heaento (102 gaca B ropm)



1. llnanupyemble pe3yabTaThl OCBOCHHS YU4eOHOr0 mpeaMeTa

JInyHOCTHBIE Pe3yJIbTaThI

- c()OPMHUPOBAHHOCTH MOJIOKUTEIHHOIO OTHOIIEHUS K XUMHUH, YTO OOYCIIaBIMBAE€T MOTHBALIUIO K
y4eOHOH AesATEILHOCTH B BRIOpaHHOU cdepe;

- ¢(OPMHUPOBAHHOCTb YMEHUS peIIaTh MPOOIEMbI TOMCKOBOTO U TBOPUECKOTO XapaKTepa;

- copMHpPOBAaHHOCT, YMEHHsI TMPOBOJUTH CAMOAHAJIM3 U OCYILECTBISTH CAMOKOHTPOIb U
CaMOOIICHKY Ha OCHOBE KPHUTEPHEB YCIICITHOCTH;

- chOpMUPOBAHHOCTh HABBIKOB MPOSBICHUS [MO3HABATEIbHOW WHUIMATUBBL B y4eOHOM
COTPY/HUYECTBE.

MertanpeameTHble pe3yJibTaThl

- WCHOJBh30BAHWE YMEHHH W HABBIKOB PA3UYHBIX BHJIOB II03HABATEILHOW JIEATEIBHOCTH,
NPUMEHEHHE OCHOBHBIX METOJOB TO3HAHHUA (CHUCTEMHO-WH(OPMAIIMOHHBIA aHaiau3, HaOIo/IEHUE,
U3MEPEHUE, NPOBEIECHUE OSKCIIEPHUMEHTa, MOICIUPOBAHME, WCCIEAOBATEIIbCKAS JEATEIBHOCTD) JUIS
W3YYCHHUS Pa3IMUHBIX CTOPOH OKPYKAIOIIEeH NeHCTBUTEILHOCTH;

- BJIaJICHHE OCHOBHBIMH WHTEJUICKTYaJbHBIMHU ONEpPAlUSAME: (OPMYIHPOBKA THUIOTE3bI, aHAIHU3 U
CHUHTE3, CpaBHEHHE U CcHUCTeMaTh3alus, OOOOIIeHWe W KOHKpPETU3allus, BBISIBICHUE MPUUYUHHO-
CJIEJICTBEHHBIX CBS3€H 1 TIOMCK aHAJIOTOB;

- IO3HaHUE 0OBEKTOB OKPYXKAIOIIEr0 MUpa OT 00LIEro yepe3 0cO0EHHOE K €IMHUYHOMY

- YMEHHUE TeHEPUPOBATH UIICH U OIPEIEIISATh CPEICTBA, HEOOXOAMMBIE ISl UX PeaTH3allny;

- YMEHHE OIpeNesiATh LeTU U 3aJaud JeATeIIbHOCTH, BBIOMpPATh CPEACTBA PeaTn3alUu LEeIH U
MIPUMECHSTH UX Ha TIPAKTHKE;

- UCTIOJIb30BAHUE PA3TUYHBIX UCTOYHUKOB JIJIS MONYYCHUS XUMHUYECKON MH(pOpMAaILIUY, TOHUMaHNE
3aBHCHMOCTH COZEp)KaHUS B (DOPMBI TIPEICTaBICHU HHPOPMAIINH OT IIeTIeil KOMMYHUKAINH U aJipecara;

- YMEHHE MPOAYKTUBHO OOLIATHCS M B3aUMOJIEHCTBOBATH B MPOLIECCE COBMECTHOM JEATENbHOCTH,
YUUTHIBATH MMO3UIIMH APYTUX YYACTHUKOB JEATEIBHOCTH, 3()(HEKTUBHO pa3peniath KOH(DINKTHI;

- TOTOBHOCTb M  CIIOCOOHOCTb K CaMOCTOSATENBbHOM  HH(POPMALMOHHO-TIO3HABATEILHON
JeSITETFHOCTH, BKITIOYasi YMEHHUE OPHEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX HH()OPMAIUH, KPUTHICCKH
OIICHMBATh U UHTEPIPETUPOBATH HH(DOPMAIIHIO, TTOTYYAEMYIO U3 PAa3INYHBIX HCTOYHHUKOB;

- YMEHHE HCIIOJIb30BaTh CPEICTBA WHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHH (Iaiee
— UKT) B pelieHHr KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AlMOHHBIX 337a4 C COOIIOJCHUEM
TpeOOBaHUI HPrOHOMHUKH, TEXHUKH O€30MacHOCTH, THUTHEHBI, pecypcocOepexeHMs, NPaBOBBIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€30MacHOCTH;

- BJIaJICHUE SI3BIKOBBIMU CPEICTBAMH, B TOM YHCJIE W SI3BIKOM XHMHUU — YMEHHE SICHO, JIOTUYHO U
TOYHO H3J1araTh CBOIO TOYKY 3pPEHHsI, MCIIOJIb30BaTh aJCKBAaTHBIC SI3BIKOBBIC CPEACTBA, B TOM YHCIE U
CHMBOJIbHBIC (XUMUYECKHE 3HAKH, POPMYIIBI M YPaBHECHHS ).

IIpeameTHBIe pe3yJbTare:

OO6yuaromuiicsg Ha yriIyoJIeHHOM YPOBHE HAYYUTCS:

— pacKkpbIBaTh Ha MpUMEpPaxX PoJib XUMHUH B (POPMUPOBAHMH COBPEMEHHOW Hay4YHOW KapTHHBI MHUpa
U B MPAKTUUYECKONW AESITENbHOCTH YENIOBEKAa, B3aUMOCBS3b MEXIY XUMUEH M IPYTUMH €CTECTBEHHBIMU
HayKaMU;

— WUTIOCTPUPOBATh HA NMPUMEPAX CTAHOBJICHHE U HBOJIIOLMIO OPraHUYECKOW XMMHM KaK HayKH Ha
pa3IMYHBIX UCTOPUUYECKHUX dTAllaxX ee pa3BUTHS,

— YyCTaHaBIMBATh MPUYUHHO-CIEIACTBEHHBIE CBSI3M MEXAY CTPOCHHEM AaTOMOB XHUMHYECKHUX
DIIEMEHTOB M TIEPUOJUYECKAM H3MEHEHHEM CBOWCTB XHUMHUYECKHX DIIEMEHTOB W WX COCJIWHEHHHA B
COOTBETCTBHUH C MOJIOKEHUEM XUMHUUECKUX IEMEHTOB B MIEPUOMUECKON CUCTEME;

— aHaAM3UpPOBaTh COCTaB, CTPOCHHUE W CBOWCTBA BEIIECTB, NMPHUMEHSS TOJOXKEHUS OCHOBHBIX
XUMHUYECKHX TEOpUI: XMMHYECKOTO CTPOEHHUSI OpraHMyYeckux coeanHeHuil A.M. Bytieposa, cTpoenus
aToMa, XMMHUYECKOW CBS3H, DJIEKTPOJUTHUYECKOW JMCCONMAIMN KUCIOT M OCHOBAaHWIA, yCTaHABIUBAThH
NPUYMHHO-CJIEICTBEHHBIE CBSA3H MEX/y CBOMCTBAMH BEILIECTBA U €0 COCTABOM U CTPOCHHEM;

— TIPUMEHSTHh TpaBUiIa CHUCTEMAaTHYECKOW MEXKIYHAPOAHOH HOMEHKIATYphl KaK CpelICcTBa
pa3nuYeHus U UICHTU(UKALIUHI BEIIECTB MO UX COCTABY U CTPOEHUIO;

— COCTaBIISITh MOJICKYIISIPHBIE M CTPYKTYPHBIE (POPMYITBI HEOPTAaHUIECKUX U OPTaHUYECKUX BEIIECTB
Kak HocuTened HMHPOpPMAIMM O CTPOCHHM BEIIECTBA, €ro CBOWCTBAX M MNPHUHAJIEKHOCTH K
OTIpeJIeIECHHOMY KJIacCy COEJIMHEHUM;




— OOBSICHATH MPUPOAY M CIOCOOBI 00pa3oBaHUS XWMHUYECKOW CBS3M: KOBAJCHTHOW (MOJISIPHOM,
HEMOJISIPHON ), MIOHHOM, METaNINYECKOM, BOJOPOJAHON — C LENbIO ONPEIEICHU XUMUYECKON aKTUBHOCTH
BEILIECTB;

— XapakTepu3oBaTh (UINYECKUE CBOICTBA HEOPraHMYECKUX M OPraHUYeCKUX BEIIECTB U
YCTaHABIIMBATh 3aBUCUMOCTH (DH3UYIECKUX CBOMCTB BEIIECTB OT THUIA KPUCTATUIMICCKON PEIICTKH,

— XapakTepu3oBaTh 3aKOHOMEPHOCTH B H3MEHEHHUM XMMHMYECKHUX CBOWCTB MPOCTHIX BEIIECTB,
BOJIOPOJTHBIX COSUHECHHI, BBICIITUX OKCUIOB U THIPOKCHJIOB;

— TPUBOAUTH MPUMEPHl XUMHUYECKUX pPEaKIUi, PaCKPBIBAIOIIUX XapaKTepHbIE XUMHUYECKHE
CBOICTBA HEOPTaHUIECKUX U OPTAHHMYECKUX BEUIECTB H3YYECHHBIX KJIACCOB C IIENIbI0 UX HICHTU(UKAIINN U
00BbsiICHEHUS 00J1aCTH IPUMEHEHUS;

— ONpEeAeNATh MEXaHU3M pEeaKIHH B 3aBUCHMOCTH OT YCJIOBUW TMPOBEIACHUS pEAKIUU U
MIPOTHO3HPOBATH BO3MOXKHOCTh MIPOTEKAHUS XUMUYECKUX PEAKIMil Ha OCHOBE THUIIA XUMHYECKOU CBSI3U U
AKTUBHOCTH PEareHTOB;

— YyCTaHaBJIMBATh 3aBUCUMOCTb PEAKIIMOHHOW CIIOCOOHOCTH OPraHMYECKUX COCAMHEHUU OT
XapakTepa B3aMMHOTO BJIMSHUSI aTOMOB B MOJIEKYJIaX C 1I€JIbI0 TPOTHO3UPOBAHUS TTPOYKTOB PEAKIIUH;

— YCTaHaBJIMBAaTh 3aBUCHUMOCTh CKOPOCTH XHMHYECKON pEaklud M CMEUICHHS XUMHUYECKOTO
PaBHOBECHUS OT PA3HYHBIX (PAKTOPOB C IEIBI0 ONPEICICHUS ONTHMAIBHBIX YCIOBHHA MPOTECKAHUS
XUMHUYECKHX MTPOLIECCOB;

— YCTaHABJIMBATh TEHETHUECKYIO CBSI3b MEXAY KIAacCaMH HEOPraHMYECKHMX W OpPraHWYeCKUX
BEIIECTB 15 OOOCHOBAaHUS NPHUHIWMHUAIBHON BO3MOXKHOCTU TIONYYEHUS HEOPTaHHUECKUX W
OpPraHWYECKHUX COCTMHECHHH 3aJJaHHOTO COCTaBa M CTPOCHUS;

— moaOupaTh peareHThl, YCIOBHS U OMPEIEISITh MPOAYKTHI PEaKIIHii, MO3BOJSIONINX PEaTn30BaTh
1a0opaTOpHBIE W TIPOMBIIIICHHBIE CIIOCOOBI MOTYYEHUS! BAXKHEHIIINX HEOPTAaHMYECKUX U OPraHMYeCKUX
BEILIECTB;

— OTIPENIETISATh XapaKkTep Cpe/ibl B pe3yIbTaTe THAPOJIN3a HEOPraHUIECKUX U OPTAHNYECKUX BEIIECTB
U TPUBOAWTH MPUMEPHI TUAPOIHM3a BEIIECTB B TOBCEIHEBHON JKHU3HHM YEIOBEKAa, OHMOIOTHYECKUX
0OMEHHBIX TIPOIIECCaX U MPOMBITINICHHOCTH;

—  TPUBOAWTH  MPHUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX  pPEAKIWA B  MPHUPOJE,
MPOU3BOACTBEHHBIX MPOIIECCaX H KU3HEACITEIHPHOCTA OPTaHN3MOB;

— 000CHOBBIBAThH MPAKTUYECKOE HCIIOIH30BAHNE HEOPTaHWYECKUX M OPTaHUYECKUX BEIIECTB U HX
peaknuii B MPOMBIIIUICHHOCTH U OBITY;

— BBITMOJHATh XUMHUYECKUN SKCIIEPUMEHT MO PACMO3HABAHUIO U TMONTYYCHHIO HEOPTaHMYECKHX U
OPTaHWYECKHX BEIECTB, OTHOCAIIMXCS K PAa3JIUYHBIM KJAccaM COEAUHEHWUH, B COOTBETCTBUU C
npaBUJIaMd W TIpueMaMu 0e30macHOi pabdoThl ¢ XUMUYECKUMH BEIIeCTBAMU U JIA0OPATOPHBIM
000pyI0BaHUEM;

— TMPOBOAWTH pPacyeThl HA OCHOBE XUMHUYECKUX (OPMYT W YpaBHCHUN pEaKIMi: HAXOXKICHHE
MOJIEKYJISIPHOM (OpPMYIIBl OpraHUYECKOro BEUIECTBa MO €ro MJIOTHOCTH U MAcCCOBBIM JOJSM 3JIEMEHTOB,
BXOJISIIIIMX B €r0 COCTaB, WM IO MPOAYKTaM CTOPAHMs; pacueThl MAaCCOBOM J0JIM (MACChl) XUMUYECKOTO
COEJIMHEHHUS] B CMECH; pacdeTbl Macchl (00beMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEaKIMH, €CIId OJJHO
U3 BEIIECTB JaHO B HM30BITKE (MMEET MPUMECH); pacyeThl MAacCOBOW WM OOBEMHOUW JOJM BBIXOHA
MPOAYKTa PEaKIUH OT TEOPETUYECKH BO3MOKHOTO; pacdeThl TEIIOBOrO 3(deKTa peaklvu; pacueThl
00BEMHBIX OTHOIICHHWI Ta30B MPU XUMHYECKHX PEaKIHUAX; pacueThl Macchl (00beMa, KOJIWYEeCTBA
BEIIECTBA) MPOAYKTa PEAKIMH, €CJIM OJHO U3 BEIIECTB JJaHO B BUJE PACTBOpPA C OINpPeNeICHHON MacCOBOM
JIOJIEH pacCTBOPEHHOTO BEIIECTBA;

— HCTOJB30BaTh METO/Abl HAYYHOTO TO3HAHUS: aHalu3, CHHTE3, MOJEIUPOBAHHE XUMUYECKUX
MPOIIECCOB U SIBIGHUW — TPU PEHICHUH Y4eOHO-MCCIIEAOBATEIIbCKUX 3a/ad 10 W3YYEHHUIO CBOWCTB,
CMOCOOOB TMOJIyYEHHUS U PaCllO3HABAHUS OPTaHUUECKHUX BEIIECTB;

— BIIAJIETh IPaBUJIaMHU 0€30MaCHOTO OOpAIleHUsI C €IKUMHU, TOPIOYUMHU U TOKCUYHBIMU BEIIIECTBAMH,
CpelcTBaMU OBITOBOW XUMUU;

— OCYHICCTBJISTH TOHUCK XWUMHUYECKOW WHGOpPMAIMKM 1O Ha3BaHUSAM, WIACHTH(PHUKATOPAM,
CTPYKTYpPHBIM (pOpMYyJIaM BEIECTB;

— KPUTHUYECKHU OIICHUBATh W HHTEPIPETUPOBATH XUMHUYECKYIO HH(POPMAINIO, COJEPKAIIYIOCS B
COOOIICHUAX CPEACTB MaccoBoi mH(popmammu, pecypcax MHTepHETa, HaydHO-TIOMYISPHBIX CTAThSIX C



TOYKH 3PCHHSI €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IENISAX BBISBICHUS OMIMOOYHBIX CYXICHUU H
(dbopMHpOBaHUs COOCTBEHHOM MO3HIINY;

— YCTaHABIIMBATh B3aUMOCBSI3H MEXKIY (paKTaMu U TEOPHUEH, MPUIUHOMN U CIECICTBUEM MPU aHAIH3E
pOOJIEMHBIX CUTYaluid 1 000CHOBAaHUH ITPUHUMAEMBIX PEIICHUI HA OCHOBE XUMHUCCKUX 3HAHUIA,

— TPENCTaBIATh IYTH PEIICHUS TIO0ATBHBIX MPOOJIEM, CTOSIIUX TEpe] YEIOBEYSCTBOM, H
NEPCIICKTUBHBIX HANPaBJICHUH pa3BUTHS XUMHYCCKUX TEXHOJOTHH, B TOM YHCJIE TEXHOJIOTUH
COBPEMEHHBIX MAaTEPHAJIOB C Pa3IMIHON ()YHKIIMOHATHLHOCTHIO, BO3OOHOBIISIEMBIX MCTOYHUKOB CBHIPBS,
nepepabOTKH U YTHIU3AIUH TPOMBIIIICHHBIX U OBITOBBIX OTXO/IOB.

OO0y4aromuiics Ha YrITyOJIEHHOM YPOBHE MOJYYUT BO3MOKHOCTh HAYUUTHCS

— hopmynuposams yenv UCCICO08AHUSL, BbLOBUAMb U NPOGEPSIMb IKCNEPUMEHMATLHO SUNOME3bL O
XUMUYECKUX CBOUCMBAX eujeCms HA OCHOBe UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU 8CMYNAmMb 8
XumMuyecKue peakyuu, o xapakxmepe u npoOyKmax pasiuiHblX XUMUYECKUX peakyuil,

— CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb XUMUYECKUe IKCNEpUMEeHmbl ¢ COOn00eHueMm
npasus 6e30nacHol pabomsl ¢ gewecmsamiu u 1ab6opamopHvim 060py008anHuem,

— UHmepnpemuposams OaumHble O COCmage U CMPOeHUU Bewecms, NOJYYeHHble C NOMOWbIO
COBPEMEHHBIX (PUSUKO-XUMUUECKUX MEMOO08,

— ONUCHIBAMb COCMOSIHUE INEKMPOHA 8 AMOMe HA OCHO8E COBPEMEHHbIX K8AHMOBO-MeXAHUYECKUX
NPeOCmasieHuil 0 CMpPOEHUU Amoma OJisi 00BACHEHUsL Pe3yTbMamos CNeKMpAaIbHO20 AHAU3A BEUECME;

— Xapakmepuzo8amv po.ib. A30MOCOOEPHCAWUX 2eMEPOYUKTUYECKUX COeOUHEHUNl U HYKIeUHOBbIX
KUCTIOM KAK 8ANCHETUUX OUOIOSULECKU AKMUBHBIX 6eUieCME;

— NPOCHO3UPOBAMb 8O3MONCHOCL NPOMEKAHUSL OKUCTUMENbHO-80CCAHOBUMENbHBIX DeaKyull,
JeACAUUX 8 OCHOBE NPUPOOHBIX U NPOUZBOOCMBEHHBLX NPOYECCO8.




2. Copnep:xaHue y4eOHOI0 mpeaMeTa

Yrayo0aeHHblii ypoBeHb

OCHOBBI OPraHNYeCcKOl XUMHUH

IlosiBNeHNE U pa3BUTHE OPraHUYECKON XMMHUM Kak Haykd. [Ipenmer opranmueckoit xumuu. Mecto
U 3HAQUYEHHWE OPraHWYECKOM XMMHMM B CHCTEME E€CTECTBEHHBIX HayK. B3anMOCBS3b HEOpraHMYECKHX U
OpPraHMYECKHX BEILECTB.

XHWMHUYECKOE CTPOCHUE KaK MOPSIOK COETUHEHUS aTOMOB B MOJIEKYJIE COIVIACHO MX BaJIEHTHOCTH.
OCHOBHBIE TIOJIOKEHUS TEOPUU XMMHUYECKOTO CTPOEHHUS OpraHudYecKux coenuHeHuit A.M. bytieposa.
VYriepoaHslii CKeJeT OpraHuYecKOd MOJIeKYsbl. KpaTHOCTh XMMHYECKON CBSI3U. 3aBUCHUMOCTH CBOWCTB
BEIIECTB OT XMMHUYECKOT0 CTpOEHHUs MouyieKysl. M3omepus u usomepsl. IloHsTHe 0 (QyHKIMOHAIBHOMN
rpynme. [IpuHIMnel KiaccuuKauy OpraHMYECKUX COCAMHEHUH. MeXayHapoaHas HOMEHKJIATypa U
HPUHIMIIB 00pa30BaHKs HA3BaHUM OpPraHUYECKUX COCAMHEHHM.

Knaccudukanus 1 o0cOOEHHOCTH OpraHMYecKuX peaknuid. Peaknnonnsie neHTpsl. [lepBoHauanbHbIe
IOHATHA O TUIIAX U MEXAHU3MaX OPraHUYECKUX peakLui. | OMOIUTHYECKUN U T€TEPOIUTUYECKUNA Pa3pbiB
KOBaJIEHTHON XUMHYECKOU cBsi3u. CBOOOJHOpAAMKANBHBIN U NOHHBIA MeXaHU3Mbl peakuuu. [loHstue o
HyKJIeouie U eKTpodue.

AnkaHbpl. DJIEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl MeTaHa. SP3-THOpHIU3aIHs
opburaneir atomoB yrieponaa. ['omonormueckuit psig u oOmiast ¢opmyna ankaHoB. CucremaTHyeckas
HOMEHKJIaTypa aJKaHOB U paaukanoB. 3omepust yriepogHoro ckenera. @uznyeckue CBONCTBA alKaHOB.
3aKOHOMEPHOCTH M3MEHEHUs (PU3NYECKHUX CBOMCTB. XMMHUYECKHE CBOMCTBA aJIKaHOB: raJIOr€HUPOBAHMUE,
JeruIpUpoBaHUE, TEPMHUUECKOE pa3lIoKEeHHe, KPEKUHI KaK CHOCOObl TOJy4YeHHUs Ba)KHEHIINX
COCIMHEHUI B OpPraHMYECKOM CUHTE3€. |'OpeHue ajkaHOB Kak OJMH U3 OCHOBHBIX MCTOYHUKOB TEIUIA B
IPOMBIIUIEHHOCTH M ObITy. M3oMepuszanuss Kak CcHnoco0 TMOJydeHUs] BBICOKOCOPTHOTO O€H3MHa.
MexaHu3M peakluuu CBOOOJHOpaguKaibHOrO 3amenieHus. llomydenue ankanoB. Peaknus Bropua.
Haxoxnenue B mpupojie ¥ NpUMEHEHUE aJIKaHOB.

[Muknoankanel. CTpoeHMe MOJEKyl IUKIoalkaHoB. OOmas QopMmyna  IHKIOAIKaHOB.
Homenknatypa nukioankaHoB. l3omepus LHKIOANKaHOB: YIJIEPOAHOIO CKeJeTa, MeXKJIaccoBas,
npocTpaHcTBeHHas (yuc-mpanc-uzomepusi). Crenuduka CBONCTB LHUKIOAJIKAaHOB C MajbIM pa3MepoM
nukia. Peakiuu npucoemHeHus U paJuKalbHOTO 3aMELICHHUS.

AJNKeHbl. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl dTHIIEHA. SP2-THOpHIU3alIHs
opbuTaneil aroMoOB yriepoja. ©- M T-CBA3U. ['omMonormyeckuil psin v obmas ¢opmyia ajaKeHOB.
Homenknarypa ankeHoB. M3omepusi ajKkeHOB: YIJIEPOJHOTO CKEJETa, IIOJOKEHUS KpAaTHOM CBs3H,
MPOCTPAHCTBEHHAs (yuc-mpanc- U30MepHsi), Mexknaccopass. dusnueckre cBONCTBa ajgkeHOB. Peakiuu
ANIEKTPO(QMIBHOTO TPUCOCAMHEHUS KaK CIOCO0 TMONy4deHHs (PYHKIMOHAIBHBIX HPOU3BOIHBIX
yraeBogopoaoB. [lpaBuio MapkoBHHUKOBa, €ro S3JEKTPOHHOE OOOCHOBaHHWE. Peaknuu OKHCICHHS |
nonuMmepusanuu. IlonmdTuneH Kak KPYNHOTOHH@)KHBIM MPOAYKT XMMHYECKOIO IPOM3BOACTBA.
[TpompiniuieHHBIE W JTaOOpaTOpPHBIE CHOCOOBI TMONYYCHHUS ankeHOB. [lpasuno 3aiiyesa. Ilpumenenue
AJIKEHOB.

Ankaguensl. Knaccuukanus anakaJueHOB MO B3aMMHOMY DACIIOJIOKEHHIO KPaTHBIX CBs3€d B
MoJekyae. OcoOEHHOCTH AJIEKTPOHHOIO U MPOCTPAHCTBEHHOTO CTPOCHUS COMNPSDKEHHBIX AJIKaIUEHOB.
O6mas dopmymna ankaaueHoB. HomeHkimaTypa u wu3oMepHus ajkagueHoB. Dusnyeckue CBOWCTBA
alKaAueHoB. XHMHUYECKHE CBOWCTBA aJKaJUEHOB: PEAKUUM MPUCOECIUHEHMs (TUIPUpPOBAHUE,
raJloreHUpoBaHue), ropeHus u nonumepusauuu. Bkinang C.B. JleGeneBa B mosyueHHEe CHHTETHYECKOTO
Kaydyka. Bynkanmzanus kaydyka. Pesuna. MuorooOpas3we BHIOB CHHTETHYECKHUX KaydyyKOB, HX
cBOliCcTBa U MpuMeHeHue. [lomyuenue ankaaueHoB.

AJNKUHBL. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYINbI alleTUIeHa. SP-THOpHAN3aLUs
opbutaneil aromoB yriepoaa. I'omonormueckuid psng v obmas ¢opmyna ankuHoB. HomeHkiatypa.
W3omepus: yraepoJHOro CKesera, MOJOXKEHUs KpaTHOM CBS3M, MEKiaccoBas. Pu3nyeckue CBOMCTBa
aNKMHOB. XMMHUYECKHE CBOIMCTBA aJKMHOB: PEAKIUU MTPUCOEINHEHHS KaK COCcO0 MOTYyYEeHUs TOJTUMEPOB
U JIpyrUX TOJE3HbIX MNPOAYKTOB. Peakyuu 3amewenus. TopeHue aneTuieHa Kak HCTOYHUK
BBICOKOTEMIIEPATYPHOTO IUVIAMEHU JJI CBAapKU M pe3Ku MeTayioB. [loydeHne aneTwieHa MUpOIU30M
MeTaHa 1 KapOuaHbIM MeTofoM. [IpuMenenue areTuneHa.

Apenbl. Hcmopua omxkpuimus 6enzona. CoOBpeMEHHBbIE NpPEACTAaBICHHUA 00 3JIEKTPOHHOM H
IIPOCTPAHCTBEHHOM CTpoeHuu OeH3oina. M3omepus um HOMEHKIaTypa TomoJioroB Oen3ona. OO6mas



dopmyna apenoB. Dusmueckwe CcBoHCTBa OeH307a. XWMHUYECKHE CBONCTBa O€H30/1a: pEakiuu
3NEKTPO(GUIBHOTO 3aMelIeHHs (HUTPOBAHME, T'aJIOTEHUPOBAHUE) KAaK CIOCOO MONy4eHUS XUMUYECKUX
CPEICTB 3allUThl PACTEHUMN; MPUCOENAUHEHUs (TUAPUPOBAHUE, TaJOr€HUPOBAHUE) KaK J10Ka3aTEJIbCTBO
HEemnpeeabHOro Xapakrepa O6ensona. Peakius ropenus. [lonydyenue 6ensona. OcobenHocmu Xumuyeckux
ceolicmé moayona. B3auMHOe BIMSIHHE aTOMOB B MoJieKysie Tonyona. OpuenmayuonHvie d¢hgexmuol
3amecmumerei. llpumenenne romoaoros 0eH3o7a.

Crouptel. Knaccudukanus, HoMeHKIaTypa cnupToB. ['omonormueckuil psg u obmas ¢opmyna
npelesbHBIX OJHOATOMHBIX CHUPTOB. M3omepus. dusnyeckue CBOMCTBA MpPENEIbHBIX OJHOATOMHBIX
cnupToB. BomopoaHas cBs3b MEXIY MOJIEKyJaMH M €€ BIMSHHE Ha (PU3MUYECKHEe CBOWCTBA CIHPTOB.
XUMUYEeCKHEe CBOMCTBAa: B3aUMOJACHCTBHE C HATpUEM KaK CIOCOO0 YCTAaHOBJICHHUS HAIWYHS
TUAPOKCOTPYIIBbI, C TaJOr€HOBOJOPOJAMU KaK CHOCOO IIOJyYyeHUs pacTBOPUTENIEH, BHYTpU- H
MEXMOJIEKYNIsipHas Jeruaparanus. Peakuus ropeHus: COUPTHl Kak TomiauBo. l[lomydyenue sTaHona:
peakuus OpoXeHMsI TIJIIOKO3bl, TruapaTanus dSTuieHa. [IpuMmeHeHne MeTaHojla M 3TaHOJIA.
OU3MONOruYecKoe IeHCTBUE METaHOIa U ATAHOJA HAa OPraHU3M 4YeJOoBeKa. DTHJIECHTIUKONIb U TJIMLIEPHH
KaK TPEJCTaBUTENN TPENEIbHBIX MHOTOATOMHBIX CIIUPTOB. KauecTBeHHas peakiysi HA MHOTOAaTOMHBIE
COUPTHI M €€ TNpPUMEHEHHE [JIsl paclo3HaBaHUS TIMIEPUHA B COCTaBE KOCMETHUYECKHUX CPEICTB.
[IpakTH4yeckoe MPUMEHEHUE STUIICHTIINKOIS U TIINIEpUHA.

@enon. CrpoeHue Moiekyabl ¢eHona. B3zaumHOe BIMsSHHME aTOMOB B MOJeEKyJe (QeHoa.
®usnyeckue cBONCTBA (eHoja. XMMUYECKHE CBOMCTBA (peakUuu C HAaTpUEM, T'MIPOKCHIOM HATpHS,
opomom). [Tonyuyenue denona. [Ipumenenue denomna.

Anpnerunasl W KetoHbl. Kiaccmukamms ampaeruioB W KeToHOB. CTpoeHHME TpeaeibHBIX
aNbJETUAOB. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE KapOOHWIBbHOHM rpymibl. ['omonmoruueckuit
psan, obmas ¢opmyna, HOMEHKIATypa M HU30MEpHUsl MPEIeNIbHBIX ajibaeruaoB. dusnueckue CBONCTBA
OpEJeNIbHBIX  ajJbJeruaoB. XHMHYECKHE CBOMCTBAa MpPENENIbHBIX  ajbJErHI0B: T'MJIPUPOBAHUE;
KauyeCTBEHHbBIE PEAKIIMN Ha KApOOHWIbHYIO IpyNIy (peakius «cepeOpsHOro 3epKajia», B3aUMOJEIHCTBHE C
rugpokcuoM wmenu (II)) m ux mnpumenenue Ui OOHApy>KeHHMsS MpEJENbHBIX albJETHAOB B
NPOMBIIIICHHBIX CTOYHBIX BOAax. [lomydeHWe TpeneNbHBIX aNbJIETHAOB: OKHCIEHHE CIHPTOB,
ruzparanus anerwieHa (peaxkus Kydeposa). Tokcuunocts anpaerunos. [lpumenenue ¢popmanpaeruia u
aneTanpaeruaa. AIETOH Kak INpeACcTaBUTENb KeTOHOB. CTpoeHue MoJeKynbl aneTtoHa. OcoOeHHOCTH
peakiMu okuciaeHus anetoHa. [lpumenenue ameroxa.

KapOonosesie xkucnotel. Knaccudukanus u HOMEHKIATypa KapOOHOBBIX KuCIOT. CTpoeHue
IpeeNIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIJIOT. OJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHUE
KapOOKCWIIbHOW Tpymmel. ['omMosnormueckuii psg u oOmas (opMyna TpeaenbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. (Du3nueckue CBOMCTBAa TMpeneibHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
XUMHUYEeCKUEe CBOMCTBAa MpeIeNbHbIX OAHOOCHOBHBIX KapOOHOBBIX KHCIOT (peakuuu ¢ MeTajlaMu,
OCHOBHBIMHM OKCHIAMH, OCHOBAaHHMSIMHU U COJISIMH) KaK HOATBEP)KICHHE CXOJCTBA C HEOPTaHUYECKUMHU
kucinotaMu. Peaknus stepudukanuu u ee oOpaTUMOCTh. BiusiHue 3amectuTeneid B YIiieBOJAOPOIHOM
panukaie Ha CWIy KapOOHOBBIX KHUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOWCTB MYpPaBBUHOW KHCIIOTHI
[lonyuyeHue TmpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJOT: OKHCIEHHE aJKaHOB, aJKEHOB,
NEePBUYHBIX CIHMPTOB, albAETHI0B. Baxuelmme mnpeacTaBuTeNd KapOOHOBBIX KHCIOT: MYypaBbHHa,
yKCycHasi U OeH30iiHas. Beiciiue npenenbHble M HeNpeesbHble KapOOHOBBIE KHCIOTBHL. OnmuuecKast
uzomepus. Acummempuyeckuti amom yenepooda. IlpumeHenne KapOOHOBBIX KHCIIOT.

Cnoxusle 3¢upsl U kupbl. CTpoeHHE W HOMEHKIATypa CIOXHBIX 3¢upoB. MexkiaccoBas
n3zomepust ¢ KapOOHOBBIMU KHcsIoTaMH. CriocoOBl OMyYeHUs CIOKHBIX 3GupoB. OOpaTUMOCTh pEeaKINU
srepudukanmu. [IpumeHeHne cnoxHbIX 3(pUpoOB B MUILEBOM 1 NapdOMEpHOIl NPOMBIIITIEHHOCTH. JKUphbI
KaK CIIOYKHBIE Y(HPHI TIINIEPUHA M BBICITUX KAPOOHOBBIX KHUCJIOT. PacTUTENbHBIE U KUBOTHBIE KHUPBI, UX
cocraB. Pusnyeckue CBOWCTBA KUPOB. XUMHUECKUE CBOMCTBA JKMPOB: TMIPHUPOBAHUE, OKHCIICHHE.
['aponu3 i oOMbUIEHUE KUPOB KaK CIIOCOO MPOMBIIIIEHHOTO MOTYYEHHs COJIEH BBICIIMX KapOOHOBBIX
kuciot. [Ipumenenune >xupoB. MbUIA Kak COJIM BBICIINX KapOOHOBBIX KMCIOT. MoroIIKe CBOMCTBA MbLIA.

VYrneBonpl. Knaccudukanus yrieBomoB. dusmdeckue CBONCTBA M HAXOXKACHHE YIJIEBOJOB B
npupone. I'moko3a kak —ampAeruaocnupr. XUMHUYECKHE CBOMCTBA  IVIIOKO3BL  ayuiuposauue,
ANKUIUpO8aHue, CIHUPTOBOE U MOJOYHOKHCIOE OpokeHHe. OKCIEepUMEHTaJbHbIE OKa3aTelbCTBa
HaAJIMYMS allbJETUIHOM M CHHMPTOBBIX I'pynn B riitoko3e. [lomydenue rioko3sl. @pykmo3a Kak uzomep
enoxo3vl. Puboza u oezokcupubosa. Baxueimme mucaxapuabl (caxaposa, J1akmo3d, Maibmosa), X



CTpOCHHE U (U3UUECKHUE CBOWCTBA. [ MApONIM3 caxapossbl, J1aKmossl, Maibmo3vl. Kpaxman U 1emono3a
KaK OMOJIOrMYecKHe MojuMepbl. XMMUYECKHe CBOMCTBA Kpaxmaiya (THIpOJIN3, KaYeCTBEHHAs PEaKIHs C
HOJIOM Ha KpaxMall U €€ IPUMEHEHHE Il OOHApYKEHUS KpaxMalla B MPOAYKTaX MUTaHUSA). XUMHUUYECKHUE
CBOICTBaA LIEJUTIONIO3BI: THAPOIN3, 00pa3oBaHue CIOKHBIX 3¢(upoB. [lpuMenenue u OGuonoruyeckas poib
yrineBofoB. OKHUCIIEHHE YIIIEBOJOB — MCTOYHHUK OSHEPrUM JKUBBIX oOpraHu3moB. [lonsatue o0
MCKYCCTBEHHBIX BOJIOKHAX HA IPUMEPE alleTaTHOIO BOJIOKHA.

WnenTndukanus OpPraHWYECKHX COeAMHEHHWH. [ eHeTHyeckas CBA3b MEXKIy KJaccaMu
OpraHUYECKUX COCTUHEHUM.

Awmunbl. [lepBuuHble, BTOpPUYHBIE, TpeTWYHble aMuHBL. Kiaccupukamuss aMUHOB IO THITY
YIJIEBOJOPOAHOrO paJMKaia U YUCIY aMHUHOIPYIIl B MOJIEKYJE. DJIEKTPOHHOE U IMPOCTPAHCTBEHHOE
CTPOCHHME INpENENbHBIX aMUHOB. DHU3nyecKkue CBOKWCTBA aMUMHOB. AMHUHBI KaK OPraHWYECKHE OCHOBAHHSA:
peakluu ¢ BOAOM, KUCIOTaMU. Peakiys ropeHusi. AHUIMH KaK MPeACTaBUTEb apOMaTHUYECKUX aMHUHOB.
Crpoenue anunuHa. llpuynHbl OCnalOiaeHMs OCHOBHBIX CBOWCTB aHWJIMHA B CPAaBHEHUU C aMHHAMHU
npeneabHoro psja. XUMHYECKUE CBOMCTBA aHWIIMHA: B3aUMOJCHCTBHE C KUCIOTaMH, OpOMHON BOJIOM,
okucineHue. [lonydyeHne aMMHOB aNKWIMPOBAaHUEM aMMHAKa M BOCCTAHOBICHHEM HUTPOIIPOU3BOAHBIX
yraeBonopoaoB. Peaknust 3unuHa. llpuMenenue amMuHOB B (apMaleBTHUECKON MPOMBINIICHHOCTH.
Anunun Kax colpve 075l npousso0cmea aHuIuHoswlix kpacumeneu. Cunmesvl Ha 0CHO8E AHUIUHA.

AmuHokucH0TH 1 6enku. CoctaB M HOMeHKIaTypa. CTpoeHne aMUHOKHUCIIOT. ['oMosoruueckuii psaj
IpelleIbHbIX aMUHOKHUCIIOT. M30Mmepusi npedenvuvix amurokuciom. Ouzndeckrue CBOMCTBA NpeaeibHbIX
AMUHOKHUCIIOT. AMUHOKHMCIOTHI Kak aMmdoTepHble opraHuuyeckue coeAauHeHus. CuHTE3 NEenTHUIOB.
[lentunnas cBs3b. buonormueckoe 3HadeHHE G-aMUHOKUCIOT. O0slacTH MPUMEHEHUS] aMUHOKHUCIOT.
benkn kak mnpuponnsle Ouonoiumepsl. CoctaB M cTpoeHue OenkoB. (OcHoGHble AMUHOKUCIOMDbL,
obpazyrowue Oenku. XUMUYECKHUE CBOMCTBA OENKOB: IMAPOJN3, ACHATYypalus, KAUeCTBEHHbIE (I[BETHBIE)
peakiuu Ha Oenku. IIpeBparieHuss OeslkoOB MUINKM B opraHuzMe. buonoruueckue (yHKIUU OEIKOB.
Hocmuoicenus 6 uzyuenuu cmpoeHus u cunme3sa 6enKos.

A3oTcoieprKale reTepouKINIecKre coequHenus. [Iuppos u nUpuanH: 2IEKTPOHHOE CTPOECHHUE,
apOMAaTHYECKUH XapaKTep, pa3jIudKe B MPOSIBIEHUN OCHOBHBIX CBOMCTB. HyKIIEMHOBBIE KUCIIOTHI: COCTaB
u ctpoenue. Ctpoenue HykieoTuaoB. CoctaB HykienHoBbIX kucioT (JJHK, PHK). Pons Hyki1enHOBBIX
KHCJIOT B )KM3HEEATEIIbHOCTH OPraHU3MOB.

BricokoMonekymnsipable  coenHeHUsl. OCHOBHBIE TOHSATUS BBICOKOMOJIEKYJISIPHBIX COEAMHEHMMN:
MOHOMEp, TOJMMEp, CTPYKTYPHOE 3BEHO, CTENeHb MnonuMepusanuu. Kiaccuukanus MoIUMepoB.
OcHOBHBIE CIOCOOBI TOJYYEHHs] BBICOKOMOJIEKYISAPHBIX COCIUHEHUN: peakiy MOJUMEpU3alul U
nojsukoHAeHcauuu. CTpoeHHe U CTPYKTypa MOJIMMEPOB. 3aBUCUMOCTh CBOWCTB MOJUMEPOB OT CTPOCHHUS
MoJIeKyNl. TepMomIacTUUHbIE M TEPMOPEAKTHUBHBIE MoJUMephl. [IpoBoasine opraHu4eckiue NOJUMEPSI.
KomnosutHble MaTepuansbl. [lepcieKTUBBI HCIONb30BaHMSI KOMIO3UTHBIX MatepuanoB. Knaccudukanms
BOJIOKOH. CuHTeTH4eckue BosokHa. [lonuadupHble U monuaMuaHbIe BOJIOKHA, UX CTPOCHHE, CBOMCTBA.
[IpakTHueckoe UCHOIB30BaHUE BOJOKOH. CUHTETUYECKHUE TUICHKU: U3OJISIIUS 111 IPOBOJIOB, MEMOpaHBI
JUI OTNPECHEHHUs] BOJBI, 3alUTHBIC IUICHKU Ui aBTOMOOWJIEH, TMJIACTBIPH, XUPYPTUUYECKHE IOBSI3KH.
HoBble TEXHONOrMU AAIBHEMIIET0 COBEPIIEHCTBOBAHMS OJMMEPHBIX MAaT€pHAIOB.

Teopernyeckue 0CHOBbI XMMUU

Crpoenne BemectBa. CoBpeMeHHasi MOJIeNIb CTpoeHus atoma. [lyanmusm snektpoHa. Keanmogvie
yycaa. PacripenenieHre SJIEKTPOHOB IO DHEPreTUYECKMM YPOBHSAM B COOTBETCTBUHM C IPHUHILIHAIIOM
HauMEHbIIIEH YHEPruy, npaBuwioM XyHaa u npuHiunoM [laynu. OcoGeHHOCTH CTPOSHHS YHEPTETUUECKUX
ypoBHEl aToMOB d- 3yeMEHTOB. DNeKTpoHHas KoHpurypamus atoma. Knaccupukanus XMMHUYECKHUX
aneMeHTOB (S-, P-, d-amementsl). OCHOBHOE M BO30YXKICHHBIC COCTOSIHUS aTrOMOB. BalleHTHbIC
anekTpoHsbl. [lepronnueckas cucrema xumuyeckux siemMeHToB .M. MenneneeBa. @U3MUECKHI CMBICTT
Ilepnonnueckoro 3axkonHa J[.M. Menneneesa. IlpuumHbl M 3aKOHOMEPHOCTM HU3MEHEHUSA CBOMCTB
AJIEMEHTOB M MX COEAMHEHUM IO IepuoAaM W rpynmnam. MHUpOBO33pEHYECKOE M HAyYHOE 3HAYEHUE
[Tlepuonuueckoro 3akoHa J[.M. MenneneeBa. [lpocnoszer /.M. Menoeneesa. Omkpvimue HOGbIX
XUMUYECKUX DTIEMEHMNO8.

DOneKTpOHHAas MPHUPOJA XMUMHUYECKOM CBSI3H. DJIEKTPOOTPULATENBHOCTh. KoBasleHTHast CBsA3b, €€
Pa3HOBUIHOCTU U MEXaHU3Mbl 00pa3oBaHMs (OOMEHHBIH M JOHOPHO-aKIEeNTOpHbIN). MoHHas cBs3b.
Mertamndeckast cBsi3b. BoopoiHas cBs3b. Medxcmonexyniaphsie 63aumo0eiicmeaus.



Kpucramnmuueckue u amopduble BemecTBa. THUMBI KPUCTAIMYECKUX pPEIIETOK (aToMHas,
MOJICKYJISIpHAsi, WOHHAs, MeTaJIndeckas). 3aBHCHUMOCTh (U3WYECKUX CBOMCTB BEILIECTBAa OT THIIA
KpUCTaJIMueckor pemerku. [IpuunmHel MHOrooOpasust BemecTB. COBpEeMEHHBbIE MPEACTABICHUS O
CTPOEHUH TBEPIBIX, )KUAKUX U Ta3000pa3HbIX BeUIeCTB. /Kuokue kpucmanisi.

XuMuyeckue peakiuuu. ['oMOoreHHole W TreTeporeHHble peakuuu. CKOpPOCTh peakiuH, ee
3aBHCHUMOCTH OT Pa3IMuYHBIX (PaKTOPOB: MPUPOIBI PEArupyIOUINX BEIIECTB, KOHIEHTPALUU PEarupyronmux
BEIIECTB, TeMmmeparypsl (mpaBwio Bant- ['odda), rmuomaan peakuoHHONW MOBEPXHOCTH, HAJIHUUS
KaTtaiu3aTopa. ODHEpPrusi akTuBauuu. Axmusuposanmuviii komniexc. Kartanuzaropbl u karanus. Ponb
KaTaJau3aTOpPOB B IPUPOAE U IPOMBIIIJIEHHOM IIPOU3BO/ICTBE.

llonamue 06 swmanvnuu u swmponuu. SHepeus ['ub66ca. 3axoH I'ecca M CIEACTBUS U3 HETO.
TemnoBeie >PdexTsl XUMUYECKHX peakuuii. Tepmoxumudeckne ypaBHeHHs. OOpaTUMOCTh pEaKIHid.
Xumuyeckoe paBHoBecHe. CMelIeHe XUMUYECKOTO paBHOBECHUS TOJI ICUCTBUEM Pa3IUYHBIX (DAKTOPOB:
KOHIICHTPAllMd PpPEareHTOB WM IPOJYKTOB pEakluu, MAaBJIE€HUs, TemmepaTypsl. Poiib cMmemnieHus
pPaBHOBECHSI B TEXHOJIOTMYECKHX TPOLIECCAX.

JucniepcHbie cucteMbl. Koutouonvie cucmemsi. ICTHHHBIE pacTBOpHI. PacTBopeHune Kak (u3mKo-
xumMHudeckuit mporecc. CrnocoObl BbIpaXeHHs] KOHIIEHTPAILUK pacTBOPOB: MAaccoBasi JOJSl paCTBOPEHHOTO
BELIECTBA, MOJAPHAS U MOTANbHAA KOHYenmpayuu. Tump pacmeopa u mumposanue.

Peakuuu B pactBOpax aieKTposuToB. KauecTBeHHbIE peakuuu Ha HMOHBI B pacTBope. KuciotHo-
OCHOBHBIC B3aMMOJICUCTBHSI B pacTBOpax. AMQOTEpHOCThb. HoHHOe npoussedeHue 600vl. BoOopoomwiii
nokazamenv (pH) pacmeopa. T'mnponus coneil. 3HaueHHe TuApoiu3a B OHUOJOTHYECKUX OOMEHHBIX
npoueccax. [IpuMeHenne ruipoamnsa B NPOMbIILIEHHOCTH.

OKHCIUTENBPHO-BOCCTAHOBUTEIIBHBIE PEAKLIUMU B IPHUPOJE, IPOU3BOJICTBEHHBIX IIpoLeccax H
KHU3HEEATEIBHOCTH OPraHu3MOB. OKUCAUMENbHO- 80CCMAHOBUMENbHBIN NOMEHYUan cpeosl. [luazpamma
Ilypos. TloBeneHue BelecTB B cpellax ¢ pa3HbIM 3HaueHueM pH. MeTonbl 371eKTpOHHOTO U 91eKMPOHHO-
uonHoeo OanaHca. ['ampBaHMYECKUW DJIEMEHT. XHUMHUYECKHE HWCTOYHUKUA ToKa. Cmanoapmmbiil
8000pOOHbIL  21ekmpod. Cmanoapmuulil 1eKMPOOHbIL nomenyuanl cucmemvl. Pso cmanoapmmosix
91eKMpPOOHbIX nomeHyuanos. Hanpasnenue okucaumensHo- 60CCMAHOBUMENbHBIX peaKyutl. DIEKTPOIIN3
pacTBOpPOB M paciuiaBoB cojeil. [IpakTudeckoe MpUMEHEHUE 3JIEKTPOIU3a JJIA NOJTYYEHMs LIETOYHbIX,
HIEJIOYHO3EMEIbHBIX METAJIOB U amoMuHus. Koppo3us MeTamioB: BUABI KOPPO3UU, CIOCOOBI 3aIUTHI
METAJJIOB OT KOPPO3HH.

OCHOBBI HEOPraHNYeCKOH XUMUH

OOmast xapaktepuctuka 31eMeHTOB [A—IIIA-rpynn. Okcuabl W NMEpPOKCUABI HATPUS U KaJus.
Pacrio3naBanue kaTHOHOB HaTpus U Kaiaus. Conu HaTpusl, Kajius, KajdblMsl U Marius, UX 3HaY€HUE B
NpUPOZC U KU3HU YeJoBeKa. JKecmkocmb 60061 U cnocobwi ee ycmpanenus. Komnnexcnvie coeounenus
AnOMUHUA. ATIOMOCUTUKAMbI.

Mertamnsl IB-VIIB-rpynn (Meap, HuHK, XpoM, Mapradeir). Oco0eHHOCTH cTpoeHHs aToMoB. OO01me
busznueckue U xumudeckue cpoicTBa. [lomyuenune u mnpumeHeHue. OKCUABI U THUAPOKCUABI ITHX
METAJUIOB, 3aBHCUMOCTb HX CBOMCTB OT CTEIIEHM OKHCICHUS DJJIEMEHTa. BaxHeumme couu.
OKHCIIUTENBHBIE CBOMCTBA COJIEH XpoOMa M MapraHia B BBICIIEH CTENEHU OKHUCIeHUs. Komniekcuvie
COeOUHEHUs XPOMA.

OO6mras xapaktepuctuka 3jeMeHToB [VA-rpymmbel. CBOWCTBa, MOJyYeHWE W NMPUMEHEHHUE YIIIS.
CuHTe3-Ta3 Kak OCHOBA COBPEMEHHOW MPOMBIIUICHHOCTA. AKTHBUPOBAHHBIA YTrolib KakK aJCOPOCHT.
Hanocmpyxmypvi. Mupoevle Ooocmuodicenuss 6 obaacmu co30aHUsi HAHOMAMEPUANLO8. NeKMPOHHOE
cmpoeHue MoneKyavl yeapuozo 2asa. llonyyenue u npumenenue y2aprno2o 2asa. buonoruueckoe aeiicraue
yrapHoro ra3a. Kapounpl kanbius, aaroMuHusS U kene3a. KapbonaTtsl u runpokapOooHatel. Kpyeosopom
24yriepoaa B KMBOM U HeXuBOM npupoze. KauecTBeHHas peakuus Ha kapOoHaT-uoH. PU3NYECKUE U
XUMHUYecKHe cBoicTBa kpeMmHusa. Cunansl U cunuiuabl. Oxcuna kpemuus (IV). KpemHueBbie KUCTOTHI U
ux conu. CUIMKaTHbIE MUHEPAJIbl — OCHOBA 36MHOW KOPBI.

OOmiasi xapakTepucTuka 3eMeHTOB VA-rpynmbel. Hutpuapl. KaudecTBeHHas peakiusi Ha HWOH
aMMOHMsI. A30THasg KHUCJIOTa KaK OKUCIUTeNb. HutpaThl, ux ¢usnueckue u XMMHUYECKHE CBOMCTBA,
npumeHenue. CBoiicTBa, noiaydyeHue u npuMeHenue gocgopa. Pochun. @ocopusie u noaudochopHbe
KHCIIOTHI. bronornueckas pois ¢pocdaTos.

OOmras xapakTepucTuka 3neMeHToB VIA-rpymnmsl. OcoOble CBOMCTBA KOHIEHTPUPOBAHHOM CepHOM
KHCIIOTHL. KaduecTBeHHBIE peakiny Ha CynbGUI-, CyTbGOUT-, U CyTb(aT-HOHBI.



OOmast  xapakrepuctuka  3iaemeHTOoB  VIIA-rpymmbel.  OcobeHHoctn  XuMuu  Qropa.
["asioreHoBOOPOABl M UX HOJydeHue. ['anoreHoBONOpOAHBIE KHUCIOTBI MU MX coiu. KauecTBeHHBbIE
peakuuu Ha rajoreHua-noHsl. Kucinopoacoaepxaiue coequHeHus xjaopa. [IpumeHeHre raioreHoB U ux
BaXKHEUIIINX COETUHEHUN.

bnazopoonvie cazvl. Ilpumenenue 61a20pooHbIX 2a308.

3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB IMPOCTBIX BELIECTB, BOJOPOAHBIX COEIWHEHUM, BBICHIMX
OKCHUJI0OB U THUJIPOKCHJIOB.

Wnentuduxaiys HEOpraHM4ecKux BEIIECTB U HOHOB.

XumMus 4 )KU3Hb

Hayunpie wMetonpl mo3HaHuss B xumud. Mctounuku xumudeckoil wuHbopmanuu. Ilouck
UHPOpPMALIMK 10 Ha3BaHUSAM, HWIACHTHU(PHKATOpaM, CTPYKTYPHBIM ¢GopMyiaaM. XUMHUECKUH aHAIIN3,
CHUHTE3, MOJEJIIMPOBAHME XHMHUECKHX MPOLECCOB M SBJICHUM KaK METOJbl HAYYHOI'O IO3HAHUA.
Mamemamuueckoe mooenupoganue npocmMpaHCmeeHHO20 CMPOEHUs. MONEKYI OP2AHUYECKUX BeUujecms.
Cospemennvie (puzuko-xumuyecKue Memoosl yCmano8IeHUsi COCMasa u CMpyKmypbul 6eujecma.

Xumust u 310poBbe. JlekapcTBa, (EpMEHTHI, BHTaMUHBI, TOPMOHBI, MHUHEpPAJbHBIC BOJIBI.
[Tpo6nieMsbl, cBsI3aHHBIE C IPUMEHEHHUEM JIEKapCTBEHHBIX MpenapaTtoB. BpeaHbie MpUBBIYKN U (aKTOPHI,
paspyliarouie 3/10poBbe (KypeHue, yHnoTpeOJeHue ajkoroiisd, HapkoMaHus). PanuoHanpHOE NHUTaHUE.
[TumeBslie 1o6aBku. OCHOBBI MUIIEBON XMMHH.

Xumust B MmeauimHe. PazpaboTka iekapcTB. XUMHUYECKHAE CEHCOPBHI.

XvMHs B TIOBCEIHEBHOHM XM3HU. MOIOIME U YUCTSILME CPEACTBA. PemenaeHTbl, MHCEKTHIIIBIL.
CpeacrtBa nAMYHOM TUrMeHbl M KocMeTHKU. [IpaBmia Oe3omacHON pabOThl C €IKHUMH, TOPIOYUMU M
TOKCUYHBIMH BEILIIECTBAMH, CPEICTBAMH OBITOBOM XUMHHU.

XuMHSL U CeNbCKOe X031HWcTBO. MUHepanbHble U opraHndeckue ynoOpeHus. CpelncTBa 3alllUThl
pacTeHui.

XuMus B NPOMBINUIEHHOCTH. OOIIMe MpeICTaBiIeHHs O MPOMBIIUIEHHBIX CIOCOo0ax MOIy4eHUS
XMMHUYECKHX BEIIECTB (Ha MpHUMepe NPOMU3BOJACTBA aMMHaKa, CEpHOM KHCIOTHI). IIpomblnuieHHas
opranuueckas xumus. Celpbe I OpraHu4ecKod mpombliinuieHHoCcTH. [IpobieMa 0TX00B M MOOOYHBIX
npoaykToB. Hanbomnee kpynmHOTOHHa)KHBIE TPOU3BOICTBA OPIraHUYECKUX COeIMHEHUN. YepHas U 1iBeTHas
MeTayprus. CTeKJIO ¥ CUIIMKaTHAs! IPOMBILIUIEHHOCTb.

Xumusas U dHepretuka. I[IpupoaHble HMCTOYHMKH YIJIEBOAOPOAOB. lIpHpoaHblii M MOIYTHBIN
He(TsIHOM ra3pl, WX cocTaB W ucnoib3oBaHue. CoctaB HehTH M ee mepepaborka. HedrempoaykTsl.
OxranoBoe uucio 6eHsuHa. OxpaHa OKpy»Karomiel cpelbl nMpu HedTenepepaboTke U TPaAHCIIOPTHPOBKE
He(TEeNPOAYKTOB. AJIbTEpPHATUBHBIE HCTOYHUKHU YHEPTHH.

Xumust B crpoutenscte. Llement. beron. [logbop onTUManbHBIX CTPOUTENBHBIX MaTEpHaliOB B
MIPaKTUYECKON JEATEIbHOCTH YEJI0BEKA.

XuMHs U 9KOJIOTHsL. XUMUYECKOE 3arps3HEHNE OKpYXarolled cpeabl U ero nociueactsus. Oxpana
ruapocdepsl, mouBsl, aTMOchepbl, GIIOPHI U (hayHBI OT XUMHUYECKOTO 3arps3HEHUS.

Tunsl pacyeTHBIX 328a4:

Haxoxnenue MonekynsapHoi (popMysisl OpraHMYeCcKOro BeUlecTBa MO €ro MJIOTHOCTH U MacCOBBIM
JIOJISIM AJIEMEHTOB, BXOJAIIMX B €0 COCTaB, WX 0 MPOYKTaM CTOPaHUs.

PacueTsl MaccoBo# 1011 (Macchl) XUMUYECKOTO COEIMHEHUS B CMECH.

Pacuetsl macchl (00beMa, KOMYECTBA BEIIECTBA) IPOIYKTOB PEAKIIUH, €CIIH OJHO U3 BEILECTB JTaHO
B M30BITKE (MMEET MMPUMECH).

Pacuersi maccoBoil uiM OOBEMHOW JOJMM BBIXOAA TMPOAYKTA PEAKIMH OT TEOPETHUECKHU
BO3MO>KHOTO.

Pacuets! TemnoBoro ¢ dexra peakuuu.

PacueTsl 00BEMHBIX OTHOLIEHUH Ta30B MPH XUMHUYECKUX PEAKIIUAX.

PacueTsl Macchl (0OBbeMa, KOJIMYECTBA BELECTBA) MPOAYKTA PEAKIIUU, €CITU OJTHO U3 BEIIECTB JaHO
B BUJIE PACTBOpA C ONPENEICHHON MacCOBOH J10JIEW PACTBOPEHHOI'O BEILIECTBA.

Tembl npakTHYecKUX padoT:

KauecTBeHHBIN aHAIN3 OPraHUYECKUX COETUHEHUM.

[Tonydenue 3TuIEHA U U3YYEHHUE €TI0 CBOMCTB.

Cnuprsl.

Anbreruapl ¥ KETOHBI.



KapOoHOBBIE KHCIIOTHI.

VTrieBoanl.

AMHHBEI. AMHHOKHCJIIOTEL.

benkmn.

OOHapyXeHHEe BUTAMHHOB.

AHau3 JEKapCTBEHHBIX MPEIapaToB.



3. TemaTHuecKoe INJIAaHUPOBAHUE C YKAa3aHUEM KOJHYECTBA YaCOB, OTBOAUMBIX HA OCBOCHHEC

KaK10H TeMbI

Nen/m | Ha3Banue Tembl KonunuecTtBo
9acoB
1 [Ipenmet oprannyeckor xumun. HaydHbie METOIbI TO3HAHUS BEUIECTB U 1
XUMHUYECKUX SIBJICHU.
2 Teopus cTpoeHust opranndeckux coequHenuii A. M. bytieposa. 1
3 CrpoeHue aToMa yriepojia 1
4 KoBaneHnTHas xumuyeckas CBs3b. 1
5) BanenrtHsie cocTosiHus aroma yriepoaa. Bua rubpunuzanuu u popma 1
MOJIEKYII.
6 KontposbHas pabota «BXoaHON KOHTPOJIb» 1
7 Knaccudukanus opraHU4ecKUx COSAMHEHUH (TI0 CTPOSHHIO YTIIEPOTHOTO 1
CKeJeTa)
8 Knaccudukamnus opranndeckux coequHeHui (o GyHKIMoHAIBHBIM 1
rpynmnam)
9 OCHOBBI HOMEHKJIATYpPBhI OPTaHUYECKUX COCAMHEHUH. 1
10 HomeHnkiiaTypa opranmueckux COeIMHEHNN. 1
11 N3oMepus B OpraHMuecKoOi XUMHH U €€ BUJIBIL. 1
12 CrpykrypHas usoMmepus. [IpoctpaHcTBEHHAsI U30MEpUs 1
13 Pemenwuie 3a1a4 Ha BRIBOJI MOJICKYIISIPHOM ()OPMYITBI OpraHUYECKHIX 1
COCIHEHUN.
14 Kontponbhas padota Nel o reme «CtpoeHue u kiaccuukanys 1
OPraHNYEeCKNX COCTUHEHUN»
15 Pa6ota Hajg ommoOKkamMu 1
16 TUnbl XUMHYECKUX PEAKIUH. 1
17 THIIBI XUMHYECKUX PEaKIUil 1
18 THUIbI XUMHYECKUX peaKIUit 1
19 PeakiimoHHbIe YaCTHUIIBI B OPraHUYECKON XUMHH 1
20 B3anmHoe BiHsHIE aTOMOB B MOJIEKYJIaX OPTaHUYECKUX COCTMHEHUH. 1
21 O600611eHre U crucTeMaTu3allys 3HaHUN 0 TUMaX XUMHYECKUX PEaKIIi. 1
22 KonrtposnbHas pabora no Teme «TUIBI XUMHUYECKUX PEaKIHiD» 1
23 [Tpupoanbie HCTOYHUKH yriieBogopoaoB. Hedts. [lpuponnsrii ras, 1
KaMEHHBIN YTOJIb.
24 Anxanbl. CTpoeHHE, HOMEGHKIJIATYpa, MOJIy4YeHne U (PU3NIECKHe CBOMCTRA. 1
25 XHUMHYECKHE CBOMCTBA alkaHOB. [IpumeHeHue. 1
26 [Tpaktuueckas pabora Ne 1. KauecTBeHHBII aHAIN3 OpraHUYECKUX 1
COEIMHEHUN
27 AJIKEHBI: CTPOEHUE, U30MEpHs, HOMEHKJIATypa, (PU3HUecKue CBONCTBA. 1
28 XYMHYECKHE CBOMCTBA aJIKEHOB. 1
29 [Tpumenenre u crmocoObl OJYYCHHSI AIKEHOB. 1
30 ITpaxTrueckas pabora Ne2 «[lonmydeHnue aTuineHa U U3y4eHHe ero CBONCTBY 1
31 CBoiicTBa M MOJYyYEHUE AJIKAIHECHOB 1
32 OCHOBHBIE NOHATUS XMMHUH BBICOKOMOJIEKYJISIPHBIX COETMHEHUN 1
33 Ankunbl. CTpoeHHe, n30Mepusi, HOMeHKIaTypa. Puszndeckre CBOMCTRA. 1
34 XuMuyeckue cBoicTBa ankuHoB. [lonyueHue. 1
35 [uxmoaakaHbl 1
36 Pemenwie 3a1a4 Ha BBIBOJT (DOPMYIT OPTAaHUYECKHX BEIICCTB 1
37 Pemenue 3a1au Ha BEIBO POPMYJIT OPraHUYECKUX BEIIECTB IO MIPOYKTaM 1
WX CTOpaHUs
38 O06o001IeHNE 110 TeME «ATIKAHBD), K AJTKCHBI,  ATKHHBD), « AJIKOJIHEHBI, 1

«l{uKmoagKaHbD)




Nen/m | Ha3Banue Tembl KonunuecTtBo
9acoB
39 ApoMaTtudeckue yriieBogaopoasl. CTpoeHHe MOJICKYITBI OCH3071a. 1
Du3nyecKue CBOKCTBA.
40 CrniocoOblI 1osTyyeHHst apOMaTHYECKUX YIIIEBOJIOPOJIOB 1
41 XuMHUECKHe CBOMCTBa OeH30J1a. XJIOpUPOBAaHUE U THPUPOBaHUE OeH30a. 1
42 Peakuuu 3amenienus OeH3oa. 1
43 Pemenne 3anad no reme «YrieBoaopoasl». IloaroroBka Kk KOHTPOJIBHON 1
pabore.
44 KonrtpossHas pabota no Teme «YTIeBOJOPOIbI» 1
45 CrnupTsl: cocTaB, KJlacCU(UKaIMs, CTPOCHHE. 1
46 IIpenenbHblE 0THOATOMHBIE CIUPTHI. 1
47 XUMHUYECKUE CBOMCTBA MPEIEIIbHBIX OJHOATOMHBIX cIUpTOB. [lomyuenue 1
npeJleIbHBIX OJHOATOMHBIX CITUPTOB
48 Mmuoroaromusie cupthl. CTpoeHHEe, XMMUYECKHE CBOICTBA. 1
49 deHoutbl, cTpoeHUE, GU3HIECKUE CBOMCTBRA. 1
50 Xumnueckue cBoicTBa (henona. [lonydeHue U npuMeHeHue 1
o1 IIpaktuyeckas padora Ne 3. «CnupTbi» 1
52 AJBIETHIBL: COCTAB, CTPOCHUE, (PU3NYECKHE CBONCTBA . 1
53 XUMHUECKHE CBOMCTBA albJerujoB. KauecTBEHHbIE pEakIy Ha aJbICTHIBL. 1
54 XUMHYECKUE CBOMCTBA alib/IeTu10B. KaueCTBEHHBIE peaKIMi Ha aJbJETUbl. 1
55 KeToHnsbl: cocTaB, cTpoeHHE CBOMCTBA. 1
56 [Tpumenenre 1 moyrydeHue KapOOHMIIbHBIX COCTMHCHUM. 1
57 ITpaktrueckas padorta Ne 4 « Anberubl U KETOHBD) 1
58 Pemenue 3amay no reMe «AJIbBIETUABI U KETOHBI» 1
59 [TonroroBka K KOHTPOJIBHON paboTe MO TeMe «ANBACTU/IBI U KETOHBI) 1
60 KonTponbHas paboTta o Teme « AJIbIErUIbl U KETOHBDY 1
61 KapOoHOBBIE KUCIIOTHI, UX CTPOCHHE, KIacCU(UKaIMsl, HOMEHKIATypa. 1
62 XUMHUUECKHE CBOMCTBA KAPOOHOBBIX KUCIIOT. 1
63 Crnioco0bI mosrydeHnst KapOOHOBBIX KUCIIOT U X IPUMEHEHHUE 1
64 IMpakTraeckas pabora Ne5 «KapOOHOBBIC KHCIIOTEI 1
65 XUMHYECKUE CBOMCTBA HEMPeIEIbHbIX KAPOOHOBBIX KUCIIOT. 1
66 Crnoxxnble 2(UPHI: TOTyYeHNe, CTPOCHHE, HOMEHKIIATypa. 1
67 duznyecKre 1 XUMUUIECKHE CBOMCTBA CIOXKHBIX 3GupoB. [Ipumenenue. 1
68 Kupsl. CoctaB u ctpoenue mosekyn. Ousnueckre U XMMHUYECKHUe CBOICTBa 1
KHUPOB.
69 Couyt KapOOHOBBIX KUCIIOT. MbLIA. 1
70 Cucrematuzanus u 00001eHre 3HaHui o Teme: «KapOoHOBbBIE KUCTIOTHI, 1
CJIOKHBIE YPHUPBI, KUPHD)
71 Konrtponsnas padora Ne 5. KapOoHOBBIE KUCIIOTHI, CII0KHBIE A(HUPBL, )KUPbI 1
72 YTIIeBO/IbI, KX COCTaB U KiIacCH(DHUKAITHs. 1
73 MoHocaxapupl: TII0K03a U GpyKkTo3a, pubo3a, ne30kcupndos3a 1
74 Jucaxapunsl. 1
75 [Tosmcaxapuapl: KpaxMai U IeJUTI0I03a. 1
76 ITpaktrueckas padorta Ne6. YTieBobI. 1
77 KoHTtponbHas paboTa o TeMe «YTIeBOAbD) 1
78 AMUHBI: CTPOCHHE, KJIaCCH(PUKAIIN, HOMCHKJIATYpa, IMOTyYeHHUE. 1
79 XHUMHUYECKNE CBOMCTBA AaMHHOB. 1
80 AMUHOKHUCIIOTBI: COCTaB M CTpOeHUE MoJieKyll. CBOHCTBAa aMUHOKHCIIOT, UX 1
HOMEHKJIaTypa.
81 [Tosrygenue amuHokuciot. [lentumap. 1
82 benku kak ouonosmmmepsl. MIx 6uonmornueckue GyHKIUA. XUMUYECKHUE 1

CBOMCTBA OEJIKOB. 3HaUECHUE OEJIKOB.




Nen/m | Ha3Banue Tembl KonunuectBo
9acoB
83 [Ipaktuyeckast pabora Ne 7. AMUHBI. AMHHOKHCIIOTHI 1
84 [IlecTruneHHble a30TCOAECPIKAIINE TETEPOIUKINYECKUE COCTMHEHUS 1
85 [IsTHaIeHHBIC 230TCOIEPIKAIINE TeTEPOIMKINUECKUE COSTUHEHHS 1
86 HyxnenHoBbIe KUCTOTHI 1
87 ITpaktrueckas padota Ne 8. benku 1
88 O0600611eHre U cUcTeMaTU3allus 3HaHUK TI0 TeMe «A30TCOoIepIKalue 1
OpPTaHHYECKHUE COCTUHCHIIS
89 KonTponbHas padora Ne 7. A30TcoeprKaIiyfe OpraHuIecKiue COeTMHCHUS 1
90 Pabora Hag ommOkaMu 1
91 depMeHTHI 1
92 Buramunsl 1
93 ["'opMoHBI 1
94 JlexapcTBa 1
95 [Tpaktuyeckas padora Ne 9. O6HapykeHHUE BUTAMHUHOB 1
96 ITpaktuyeckast padora Ne 10. Ananu3 JexapCTBEHHBIX IPENApaTOB. 1
97 O00011eHNEe U cCUCTEMAaTU3allNs 3HAHUH IO OpraHUYeCKON XUMHUHU. 1
98 OO6001IeHNe U CHCTeMAaTH3aINs 3HAHUN TI0 OPTraHNYeCKON XHMHUH. 1
99 XUMUS B 9eJI0BEK 1
100 XUMHUSI ¥ IPUPOJIA 1
101 WroroBpiii 3aUeT 3a Kypc OpraHUuYECKON XUMUH. 1
102 Pabota Hax ommbOKaMu 10 UTOraM KOHTPOJIBHOM pabOThI 1
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