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PABOYASA ITPOI'PAMMA

no XUMHUU

YpoBeHb 06pa3zoBanus (kiacc) cpeanee obuiee oopazoBanue (10 — 11 kmacchl)

KomnuectBo yacos 204

Yuurenr Jlapuna Tatbsana BukTopoBHa

PaGouas mporpamma mo 6uosnoruu s 10-11x kmaccoB cocTaBieHa Ha OCHOBE MTPUMEPHOM MPOTPaMMEI Cpel-
Hero o0miero o6pazoBaHus Mo OMOJIOTHH, B COOTBETCTBUU ¢ DenepanbHbIM rOCyAapCTBEHHBIM CTaHAAPTOM
OCHOBHOTO 00111eT0 00pa3oBaHus, YTBEPKAEHHBIM TpHKa3oM MuHuCTepcTBa 00pa3oBaHus U Hayku Poccwii-
ckoirt Denepannu ot 17 nexadps 2010 roma Ne 1897. (ykazaTb NpuMEpHYIO WM aBTOPCKYIO MPOTpaM-
MY/TIpOTpaMMBbl, U3ATEIbCTBO, TOJT U3JAHUS TIPU HATUIUHT

C YY4E€TOM OCHOBHOM 00pa3oBaTeIbHOM MPOTrpaMMbl OCHOBHOTO 0011ero oopazoBanus MBOY COII Nel3 (mpo-

tokoa Nel ot 30.08.2021r.)

C Y4eTOM PUMEPHOI 00pa30BaTENbHON MPOTPAMMBI IO XUMHH U aBTOPCKOH MPOrpaMMBI K YICOHUKY
N.N. HoBommuckoro, H.C. HoBommuckoit Xumus 11 (10) xnace. Yroy6naéansiit ypoBeHs / aBT. —cocT. UL.H.
Hoommnckuii, H.C. HoBomuuckas. — M.: OO0 «Pycckoe ciioBo — yueOHuK», 2018.



1. Tlnanupyemble pe3yJibTaTHI OCBOCHHS Y4€GHOIO MpeaMeTa
JIN4YHOCTHBIE Pe3yJIbTAThI
JIMYHOCTHBIMU pPE3yNIbTaTaMU OCBOCHHS OOYYarOIIMMUCS YIIyOJIEHHOTO Kypca OpPraHMYeCKOH XHUMHUH
SIBJISIFOTCSL:
nampuomusm, yBaKE€HHUE K CBOEMY HapoOly, YyBCTBO OTBETCTBEHHOCTH Iiepen PoauHoM, ropaocTu 3a CBOKO
Ponuny u Hapon;

2padicoOancKas no3uyusi Kak akTHBHOTO M OTBETCTBEHHOTO WIEHA POCCUHCKOr0 O0OIIeCTBa;

cghopmupo8anHocms MUpPo8o33peHusi, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;
CPOpMUPOBAHHOCML OCHO8 CAMOPA3BUMUSL U CAMOBOCNUMAHUA B COOTBETCTBUH C OOIEYETOBEYECKHUMU
LIEHHOCTSAMH M HJealaMHd TPaKIaHCKOro OO0IIecTBa; TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITENIBHOM,
TBOPYECKON U OTBETCTBEHHOM EATEIBHOCTH;

MoJlepanmuoe co3Haunue U nosedeHue, TOTOBHOCTh M CIHOCOOHOCTh BECTH AMANOr C JPYTUMH JIIOJbMH,
JIOCTUraTh B HEM B3aMMOIIOHUMAHMSI, HAXOAUTH OOIIHE e U COTPYIHUYATH JUIS UX JOCTH)KECHUS;

HAaBbIKU COMpPYOHU4ecmsed co CBEpCTHUKAMU, AETbMH MJIAJIIEr0 BO3pacTa, B3pOCIbIMUA B 00pa30BaTeIbHOM,
OOIIIECTBEHHO IOJIE3HOH, y4eOHO-HUCCIIEA0BATENLCKOM, TPOSKTHOM U JPYruX BUIAX IEATEIbHOCTH;

HPABCMEeHHOe CO3HAaHUe U nogedeHue Ha OCHOBE YCBOCHHMSI 00111€UeIOBEYECKUX LIEHHOCTEH;

20MOBHOCMb U CNOCOOHOCMb K 00pa3oeanuio, B TOM 4YHCIEe caMOOOpa30BaHUIO, HAa MPOTSXKCHUU BCEH
KU3HU; CO3HATENbHOE OTHOIIEHHE K HEMpephIBHOMY OO0pa30BaHMIO KaK  yCJIOBHMIO  YCHEIIHOMN
npodeccHoHABEHOM U OOLIECTBEHHON ACSITETLHOCTH;

npuHAmMUe U pearu3ayus YeHHocmel 300p08o20 00pa3a HcusHu, HETIPUATHE BPEAHBIX MPUBBIYEK: KypeHUs,

yIOTpeOIECHHs aJKOT OIS, HAPKOTHKOB;
bepeosicHoe, omeemcmeeHHoe U KOMnemeHmHoe OmHOUeHUe K 300p08bl0 Kak COOCTBEHHOMY, TaK U JPYTUX
JIIOJIEH, YMEHHUE OKa3bIBATh IIEPBYIO IIOMOILIb;

20MOBHOCMb K OCO3HAHHOMY 6blOOpy Oyoywel npogeccuu W BO3MOKHOCTEH peai3allii COOCTBEHHBIX
KM3HEHHBIX IJIAHOB; OTHOIICHUE K MPO(ECCHOHATFHON IEATENIbHOCTH KaK BO3MOYKHOCTH YYacTHsI B PEIICHUU
JIUYHBIX, OOLIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAI[MOHATILHBIX MPOOIIEM;

OCHOBbl 9KO0JI02UHECKO20 MblUIEeHUs, OCO3HAHUE BIUSHMS COLMAIBHO- 3KOHOMMYECKUX IIPOLECCOB Ha
COCTOSIHME PUPOIHON CPeIbl; MPUOOPETEHNE OTbITa SKOJIOTOHAIIPABICHHOM J1eATEIbHOCTH.
JInuHOCTHBIE pe3ybTAThl OTPAKAIOT CHOPMHUPOBAHHOCTH B TOM YHCJIE:

1. IlaTpuoTnMueckoe BOCHUTaHHE- LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY MCTOPHYECKOMY M Hayd-
HOMY HacJeInIo, TOHUMaHUIO 3HAUYE€HUsI XMMUHU KaK HAyKH B KU3HU COBPEMEHHOTr0 OOIIEeCTBa, BIAJETh
JOCTOBEPHOH MH(OpPMAIUei 0 IepeIOBbIX TOCTHKEHUAX H OTKPBITUAX MUPOBOI M OTEUECTBEHHOM Hay-
KM B XMMHH, 3aMHTEPECOBAHHOCTH B HayUHBIX 3HaHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA.

2. TI'paxpmaHcKOro BOCIIMTaHUS M HPAaBCTBEHHOI'O BOCIIMTAHUSA-IIPEJCTABICHNS O COLIMAIbHBIX HOPMaX, Io-
TOBHOCTb K Pa3HOOOPA3HOI JAEATEIbHOCTH MPH BBIMOJIHEHUN YY€OHBIX, TO3HABATENbHBIX 33]1a4, BBIIOJI-
HEHHSI SKCIIEPUMEHTOB, CO3/IaHUU y4eOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHMMAHHUIO U B3aUMO-
MOMOIUIN B Ipoliecce yueOHOU IesTeNIbHOCTH, TOTOBHOCTh OLICHMBATh CBOE MOBEICHHE U MOCTYIKU
CBOUX TOBApPHUILEH C ITO3ULIMKA HPABCTBEHHBIX U IIPABOBBIX HOPM C y4E€TOM OCO3HAHHUS IOCIECICTBUU I10-
CTYIIKOB.

5. Tlomynspusanus Hay4HbIX 3HAHUU cpeau AeTed. MHUpOBO33pPEHUECKUX MPEACTABICHUN COOTBETCTBYIO-
IIUX COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKU COCTABJISIOIIMX OCHOBY JUISl TOHUMaHUS CYIIHOCTH Ha-
YYHOW KapTHUHBI MUPA; MPEACTABICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPHPOJIBI, B3aUMO-
CBA35IX YEJIOBEKA C MPUPOJHOU CPENOM, O POJIU MPEeaMeTa B MO3HAHUU ITUX 3aKOHOMEPHOCTEN; MO3Ha-
BaTEJIbHBIX MOTHBOB, HAIIPABJICHHBIX HA IMOJyYCHHE HOBBIX 3HAHHH MO MPEAMETY, HEOOXOAUMBIX IS
00BsICHEHUS] HAa0II01aeMbIX TIPOIECCOB U SBJICHUH; MO3HABATEIbHON U MHOOPMALIMOHHOW KYJIbTYpHI, B
TOM YHCJIC HaBBIKOB CaMOCTOSITENIbHOM paboThI C yueOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPATYPOH, 10C-
TYHBIMU TEXHUYECKUMH Cpe/ICTBaMU MH(GOPMAIMOHHBIX TEXHOJIOTHIi; MHTepeca K 00y4eHHIO, U TO-
3HaHUIO, JIIOOO3HATEIIBHOCTH , TOTOBHOCTH U CIIOCOOHOCTH K ¢aM00Opa30BaHUIO, UCCIIEI0BATEIbCKON
NesITeIbHOCTH, K OCO3HAHHOMY BBHIOOPY HAIIPAaBJIEHHOCTH U YPOBHS 00yUYEeHUS B ajbHEHIIEM;

6. ®dusnyeckoro BOCIUTAHUS U (HOPMUPOBAHUS KYJIBTYPHI 3/10pPOBbS - OCO3HAHHE LIEHHOCTH JKU3HU, OTBET-
CTBEHHOT'O OTHOUIEHHSI K CBOEMY 3/I0pOBbIO, YCTAHOBKHM Ha 3[0pOBBIA 00pa3 >KM3HH, OCO3HAHME IO-



CJ'IC,Z[CTBPII’I 148 HerI/ISITI/ISI BpGI[HBIX HpI/IBBI‘IeK, HGO6XOI[I/IMOCTI/I COGJ’IIO,Z[GHI/ISI HpaBI/I.H 6630HaCHOCTI/I B
OBITY M peabHOM KU3HU;

7. TpymoBoro BocHIUTaHHs ¥ MPOGECCHOHATHLHOTO CaMOOTIPEACTIEHUS- KOMMYHUKATUBHONW KOMITETEHITUH B
OOIIIECTBEHHO TOJIE3HOM, y4eOHOM, MCCIIEA0BATEIbCKOM, TBOPUECKON U APYTMX BUIAX NEATCILHOCTH;
WHTEPEC K MPAKTUIECKOMY M3YUEHHUIO MPOQeccuii U Tpyda Pa3TuvIHOrO pPoja, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHHUSI TIPEIMETHBIX 3HAHUW, OCO3HAHHOTO BhIOOpA MHAMBUIYaTbHOW TPACKTOPHH  IMPOAOIDKE-
HUA O6pa3OBaHI/I$I C yLIeTOM JINYHOCTHBIX HHTepeca n CHOCOGHOCTI/I K Hpez[MeTy, OGH.IGCTBGHHBIX HHTC-
pPECOB ¥ MOTPEOHOCTEH;

8. DKOJOrMYeCcKOro BOCIUTAHUS- IKOJIOTUYECKH IeIECO00Pa3HOT0 OTHOMICHHUS K MPUPOJIE KaK UCTOUYHUKY
KU3HH Ha 3eMJie, OCHOBE €€ CYIIEeCTBOBAaHMS, MOHUMAHUS IIEHHOCTH 3J0POBBs, Oe30macHOro obpasza
KU3HU, OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DU3UYECKOMY M TICHXUUYECKOMY 3JI0POBBIO, OCO3-
HaHHE IIEHHOCTH COOJIIOICHUS MPaBHJI O€30MaCHOTO MOBECHUS MTPH padoTe C BEIIECTBAMHM , a TAK)KE B
CUTYalUAX YTPOXKAIOIIUX 3/I0POBBIO U JKU3HU JIIOJEH; CIOCOOHOCTH MPUMEHSTh 3HAHUSA , MTOJTydyaeMble
MIPU M3yYEHUHU TPEIMeTa XHMHHU W PEUIeHUs 3a7ad, CBI3aHHBIX C OKPYXKAIOIIeH MPUPOIHON CPEoH,
MOBBIIIEHUST YPOBHSI IKOJIOTHYECKOW KYIBTYpPhI, OCO3HAHUS TJI00ATBHOTO XapakTep 3KOJOTHYECKUX
po0JieM U MyTeH UX PEIICHHs TTOCPEACTBOM METOJIOB MIPEAMETA;

OKOJIOTHYCCKOI'O MBINIJIICHUA, YMCHI/ISI pyKOBO,Z[CTBOBaTBCSI HUMHU B HO3HaBaTeHBHOﬁ, KOMMyHI/IKaTI/IBHOI\/'I, n

COIlMAJIbHOW  TPaKTHKE.

MeTtanpeameTHble pe3yJibTaThI

MertarnpeIMeTHBIMHA pe3yIbTaTaMi OCBOCHUS 00YJarOIMMUCS YIIyOJIEHHOTO Kypca OpraHU4ecKOil XUMHUH
SBIIIOTCS CIEAYIOIINE YMEHUS:

CamMoCmosAmenvpHo onpeoensimsv yYeau W COCTaBIATh IUIAHBI, OCYILIECTBIIATH, KOHTPOJIUPOBaTb |
KOPPEKTUPOBaTh y4eOHYI0 M BHEY4YeOHYIO (BKJIIOYash BHEIIKOJBHYIO) IESTEIHHOCTh; HCIOJIb30BaTh BCE
BO3MOYKHBIE PECYPCHI JUIsl JOCTHXKEHUS 1IeJIei; BRIOMPATh yCHEIIHbIE CTPATETHH B PA3IMYHBIX CUTYAIHSX;

NPOOYKMUBHO 00Wamvcs M B3aUMOJCHCTBOBATH B MPOILIECCE COBMECTHOM JAESTETbHOCTH, YYHUTHIBATh
MO3UIIMHU APYToro, 3 (HEeKTUBHO pa3pernaTtb KOHPIUKTHI;

ocywecmenams — NO3HABAMENbHYIO,  Y4eOHO-UCCIe008aMeNbCKYI0 U NPOEKMHYI0  0esamelbHOCb,
CaMOCTOSITENIbHBIN TOMCK METOJOB PEIICHUS IPAKTUUECKUX 3a/1a4, IPUMEHSTH pa3JIn4HbIE METO/IbI IO3HAHMUS,

0CYWecmenams camoCmosmenbHy0 UHGOPMaAyUOHHO-NOZHABAMENbHYIO 0esmelbHOCb, OPUEHTHUPOBATHCS
B Pa3NUYHBIX HMCTOYHHKAX HH()OpPMAINK, KPUTUYECKU OIICHHBATh M WHTEPIPETUPOBATH HHQPOPMAIIHIO,
MOJIy4aeMYI0 U3 Pa3IMYHbIX UCTOYHUKOB;

UCnonb3086ams MYIbTUMEIUHHBIE PECYpChl M KOMIBIOTEPHBIC TEXHOJOTHH i 0O0paboTKH, mepenayd,
cucteMaruzauuu uHboOpManuu, co3gaHus 0a3 JaHHBIX, MPE3EHTAlUU pe3yJbTAaTOB I[103HABATEIbHONW H
MPAaKTUYECKOU IESTEIBHOCTH;

CAMOCMOAMENbHO NPUHUMAMb PELICHUS], ONIPEIEISIONINe CTPATETUIO TOBEACHUS, C YUETOM IPaKJaHCKUX U
HPaBCTBEHHBIX LIECHHOCTEH;

ACHO, JI02UYHO U MOYHO U3A2AMb C8010 MOYKY 3PeHUs, UCTIONb30BaTh aJIeKBATHbIE S3bIKOBBIE CPECTBA;

ocyujecmenames peghiexcuro COBEpLIaeMbIX JCUCTBUI M MBICIMTENBHBIX MPOIECCOB, UX PE3YyIbTATOB U
OCHOBaHUH, TPaHMI] CBOETO 3HAHUS U HE3HAHMSI, HOBBIX MIO3HABATENbHBIX 33/]1a4 U CPEJCTB UX JOCTUKECHHUS.

IIpenmeTHbIe pe3yabTaThl
B pesynbraTte uzydeHus ydeOHOTO mpeamera «XHUMHs» Ha YPOBHE CpETHEro 00Imero oo0pa3oBaHus Ha
YI1y0JI€HHOM YPOBHE 8bINYCKHUK HAYYUMCA:

—  pacKpbIBaTh Ha MPUMEPAX POJIb XUMUU B (POPMUPOBAHUU COBPEMEHHOW HAyYHON KapTUHBI MUpPA U B
MPAKTUYECKON AESITebHOCTH YeJIOBEKa, B3AUMOCBSI3b MEXAY XUMHUEH U APYTUMHU €CTECTBEHHBIMH HAYKaMU;

—  WUIIOCTPUPOBATh HAa NPUMEpPax CTAHOBJICHHWE M HBOJIOLUIO OPraHMYECKOW XHMHUHU Kak HayKd Ha
Pa3IMYHbIX HCTOPUUYECKHUX ITaax ee pa3BUTHS,

—  YCTaHaBIMBAaTb IPUUMHHO-CIIEJCTBEHHBIE CBS3U MEX]Y CTPOCHHEM aTOMOB XMMHYECKHX 3JIEMEHTOB U
MEePUOANYECKUM HM3MEHEHHEM CBOMCTB XUMHUYECKHX OJJIEMEHTOB M HMX COEIMHEHUH B COOTBETCTBUU C
MI0JIO)KEHUEM XMMHMUECKUX 3JIEMEHTOB B IEPHOJUUECKON CUCTEME;

—  AHAJIM3UPOBATh COCTAB, CTPOCHHE U CBOMCTBA BEIIECTB, IPUMEHSS MOJIOKEHUS OCHOBHBIX XMMHUECKUX
TEOpUI: XMMHUYECKOIO CTPOEHUSI OpraHuuecKux coeauHeHuii A.M. ByriepoBa, cTpoeHus aTroma, XUMHUYECKON
CBSI3H, JJIEKTPOJIMTUYECKON AMCCOIMAMM KUCJIOT M OCHOBAaHUM; yCTaHaBIUBATh MPUUYMHHO-CJIEICTBEHHBIC
CBSI3M MEXY CBOMCTBAMM BEILIECTBA U €M0 COCTABOM U CTPOEHHEM,;



—  (opMynHpoBaTh OCHOBHBIE TIOJIOKEHUS TEOPHUH XUMHUYECKOTO CTPOCHUS OPraHMYECKUX COCAMHCHHIA,
npaBuiia MapKoBHUKOBA ¥ 3aiilieBa, MPAaBUIIO OPUEHTAIIMN B O€H30JIbHOM KOJIBIIC;

—  OOBSCHATH CYIIHOCTh OCHOBHBIX TIOJIO)KEHHUH TEOPHUM XUMHUYECKOTO CTPOCHHUS OpPTaHHYECKUX
coenuHeHnit A. M. BbyrtnepoBa, MHAYKTHBHOTO W H30MEpPHOTO 3((EKTOB, B3aMMHOTO BIIMSHHS aTOMOB B
MOJIEKYJIaX OpPraHUYEeCKHUX BEHIECTB, JEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI OPTaHUYECKHX
COCUHEHUI, MEXaHHW3M peakUuil paAuKaIbHOTO M AJIEKTPOPWIBHOTO 3aMEeIleHus, 3JIeKTPO(UILHOTO
MPUCOECTUHEHUS;

— Ha3plBaThb OpraHWYECKHE BEIIEeCTBA M3YYEHHBIX KJIAacCOB IO TPHUBHAIBHON U MEXIyHApOJHON
HOMEHKJIATypaM;

— CpaBHMBAaTh HEOPraHMYECKHE ¢ OpPraHHYECKHE BEIEeCTBA, XUMHYECKHE pEaKIHH C Y4acTHUEM
HEOPraHUYECKUX U OPraHUYECKUX BEUIECTB;

—  MOJENIMPOBaTh CTPOEHUE MPOCTEUIITUX MOJIEKYJI OPraHUYECKUX BEILECTB;

—  yKa3bIBaTh MPUYHHBI MHOTO0Opa3Hs OPTaHUIECKIX BEIICCTB;

—  TOPUMEHSTHh NPaBUJIa CHUCTEMaTHYECKOM MEXKIyHapOIHOM HOMEHKIIATyphl KaK Cpe/ICTBA pazUYeHUs U
UICHTH(UKAIIUYN BEIIECTB M0 UX COCTaBYy U CTPOCHUIO;

—  COCTaBJISITh MOJIEKYJISPHBIE U CTPYKTYpHbIE (JOPMYJIbI HEOPTaHUUYECKHX U OPraHMYECKHUX BEIIECTB Kak
HOcHTeNel nH(OPMAIIUK O CTPOSHUU BEIIECTBA, €0 CBOWCTBAX U MPUHAIICKHOCTH K OMPEICIICHHOMY KJIaccy
COEUHEHMI; cXeMbl 00pa3oBaHUS G- U T-CBsI3ed B M3YYEHHBIX COCAMHEHHUAX, IUIAH pelICHUs
AKCIIEPUMEHTAILHOM 3a/1auM, pacro3HaBaHUS BEIIECTB, MPUHAMNSKANMX K Pa3lIMYHBIM Kiaccam, OTYET O
MPOBEACHHOM MPAKTHYECKON paboTe (1ab0paTOPHOM OMBITE) IO MOJYUYCHHUIO BEIIECTB U U3yUYEHUIO UX CBOWCTB,
ypaBHEHUS OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIINN;

—  OOBACHATH TIPUPOAY U CHOCOOBI O0pa3oBaHUS XUMHUYECKOW CBS3U: KOBAJECHTHOW (MOJISPHOM,
HETOJISIPHOM), MOHHOM, METaUIMYECKOM, BOJOPOAHOW — C IIEJIbIO OINpPEACNICHUS] XUMUYECKOW aKTUBHOCTHU
BELIECTB;

—  XapakTepu3oBaTh (U3NUYECKUE CBOWCTBA HEOPTaHWYECKUX M OPraHUYECKUX BEIIECTB U yCTaHABIMBATH
3aBUCUMOCTH (PU3UYECKUX CBOMCTB BEIIECTB OT TUIA KPUCTAIINYECKON PEIIETKH;

—  XapaKTepu30BaTh 3aKOHOMEPHOCTU B U3MEHEHHH XUMHUUYECKUX CBOMCTB MPOCTHIX BEILIECTB, BOJOPOIHBIX
COEMHEHMH, BHICIIIMX OKCHJIOB M TUIPOKCHUIOB;

—  TPHUBOJIUTH MPUMEPHl XUMHYECKHX PEaKIUW, PACKPBIBAIOIINX XapaKTepHbIE XMMHUYECKHE CBOWCTBA
HEOPraHMYECKHUX M OPraHMYeCKHUX BEIIECTB M3YUYEHHBIX KJIACCOB C IIENIbI0 UX HUIACHTHU(PUKAIMU U OOBSICHEHUS
00JIaCTH MPUMEHEHHS;

—  ONpeAensaTh MEXaHU3M PEaKIMH B 3aBUCUMOCTH OT YCJIOBHI MpPOBEACHUS pEaKlUU U MPOTHO3UPOBATH
BO3MOKHOCTb MTPOTEKAHUSI XUMUYECKUX PEAKIIMI HA OCHOBE TUIAa XUMHUUYECKOU CBSI3U U aKTUBHOCTH PEareHTOB;

—  yCTaHaBIMBaTh 3aBUCHMOCTb PEAKIMOHHON CIIOCOOHOCTH OpPraHMYECKUX COEAMHEHHMH OT Xapakrepa
B3aMIMHOT'O BIIUSTHUSI aTOMOB B MOJICKYJIaX C €TI0 IPOTHO3UPOBAHUS IPOTYKTOB PEAKIUU;

—  yCTaHaBIMBaTh 3aBHUCHUMOCTh CKOPOCTH XMMHMUYECKON PEaKIMH M CMEIIEHUS XUMHYECKOIO PaBHOBECHS
OT Pa3IMYHBIX (PAKTOPOB C MEIBI0 OMPEICICHUS ONMTHUMAIBHBIX YCIOBHA MPOTEKAHUS XUMHUYECKHX TIPOIECCOB;

—  yCTaHaBJIMBAaTh F€HETHUYECKYIO CBSI3b MEX]y KJIacCaMU HEOPraHMYECKUX M OPraHMYECKUX BELIECTB IS
00OCHOBaHUS TMPUHIUIHAILHON BO3MOKHOCTH TOJTYYCHHS] HEOPTAaHUYECKUX M OPraHMYECKUX COCIUHEHHMA
3aJJaHHOTO COCTaBa U CTPOCHUS;

— Tox0upaTh peareHThl, YCIOBUS U OMNPEACNATh NPOAYKTHl PEaKIHid, IMO3BOJSIIONIMX PEaTu30BaTh
nabopaTopHble W MPOMBILUICHHBIE CHOCOOBI MOJYYEHHUS Ba)KHEHIIMX HEOPraHWYeCKUX U OPraHuYecKHX
BELIECTB;

—  OMNpeAeNsaTh XapakTep Cpeabl B pe3yibTaTe T'MIPOJN3a HEOPraHWYECKUX U OPraHMYECKHUX BEIIECTB U
MPUBOJUTh MPHUMEPHI THUAPOJIM3A BEIISCTB B TOBCETHEBHOW JKU3HHM YEIOBEKa, OMOJIOTHMYECKUX OOMEHHBIX
mpoLeccax U MPOMBIIIJICHHOCTH;

—  TPHUBOJIUTH MPHUMEPHI OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pEaKIUid B TPHUPOJE, MPOU3BOJICTBEHHBIX
npolLeccax U KHU3HEACSITeIbHOCTH OPraHUu3MOB;

— 00OCHOBBIBAaTh TPAKTHYECKOE HWCIOIH30BAHUE HEOPTaHWYECKUX W OPraHMYeCKHX BEIIECTB M HX
peaxkuuii B IPOMBILUIEHHOCTH U OBITY;

—  BBIMOJHATh XMMHYECKUW OKCIIEPUMEHT [0 PACIO3HABAHUIO M TIONYYCHHIO HEOPTaHWYECKUX U
OpPraHMYECKUX BEIIECTB, OTHOCSIIUXCS K Pa3IUYHBIM KJlacCcaM COEIUHEHHIl, B COOTBETCTBUU C MPaBUJIAMU U
npueMamu 0e30MacHON paboThl C XUMHUUECKUMH BELIECTBAMU U J1a00paTOpPHBIM 000pyI0BaHUEM;

— TOpPOBOAMTH pacyeThl Ha OCHOBE XUMHUYECKMX (OpMyNl U YypaBHEHUIl peakuui: HaX0XJIeHUe
MOJIEKYJISIpHON (POpPMYIIBI OPraHUYECKOTO BEIIECTBA IO €ro IUIOTHOCTH M MAaCCOBBIM JIOJSIM JJIEMEHTOB,
BXOJAILIMX B €r0 COCTaB, WM MO NPOAYKTaM CrOpaHMs; pacdeTbl MacCOBOM A0iM (Macchl) XMMHYECKOTO



COCJIMHEHUS B CMECHU; pacueThl Macchl (00beMa, KOJIMYECTBA BEUIECTBA) MPOIAYKTOB PEAKLIMHU, €CIU OJHO U3
BEIIIECTB JIaHO B W30BITKE (MMEET MPUMECH); PacueThl MAacCOBOM WJIM OOBEMHOW IOJIM BBIXOJIA IMPOJYKTa
peaKkIMu OT TEOPETHMYECKH BO3MOXKHOTO; PpacdeThl TEIIOBOrO A(QeKTa peaxiiH; pacueTbl OOBEMHBIX
OTHOIICHUH Ta30B MPU XMUMHUYECKUX PEaKLUAX; pacdeThl Macchl (00beMa, KOJIMYeCTBa BEIIECTBa) MPOIYKTa
peaKIMy, ecId OJHO W3 BEIECTB JAaHO B BHJIE PAacTBOPa C OMPEAEICHHON MaccOBOH J0Jell pacTBOPEHHOTO
BELIECTBA;

—  pacckasbiBaTh 0 poiu pycckux yu€Helx (A. M. byrnepos, H. H. Ceménos, M. U. Konosanos, B. B.
MapkoBuukoB, A. M. 3aiinieB, M. I'. Kyuepos, C. B. Jle6enes, H. [I. 3enmunckuii, b. A. Kazanckuii u ap.) B
M3YUYEHUH XUMHU OPTaHUYECKHUX COCIAWHEHHI; O BPEIHBIX MOCIEACTBHUAX HCIIOJIB30BAHHS YIIIEBOIOPOIHOTO
TOrIMBa (KUCIOTHBIC JIOKIHM, TMApHUKOBBIA 3(dekr u nap.), HepTenepepaOOTKM H TPAHCHOPTUPOBKH
HEPTENPOIYKTOB, IPUMEHEHHSI CHHTETUYECKUX MOIOIINX CPEJICTB MU MEPaX 3alUThl OKPYXKAOIIel cpeibl;

—  HUCHOJIB30BaTh METOJbl HAYYHOTO MO3HAHUS: aHAJIN3, CHHTE3, MOJACIUPOBAHNE XUMUYECKUX MPOIIECCOB
U SIBJICHUI — MPU PEIICHUH y4eOHO-NCCIIe0BATENIbCKUX 3a1a4 M0 U3yYCHHUIO CBOMCTB, CIIOCOOOB MOIYUYEHUS U
pacrno3HaBaHUs OPraHUYECKUX BEIIECTB;

— cobmoaarh npaBuia 06e30macHOil paboThl ¢ 1a0OpaTOpHBIM 00OPYIOBaHHEM, XMMUYECKOH MOCYIOH,
HarpeBaTeNbHBIMU MPUOOpaMU, peaKTUBAMU IIPU BHITIOJTHEHUH OMBITOB;

—  OKa3bIBaTh MEPBYIO MOMOIIb MPU 0XKOTaX, OTPABJICHUSAX, MOpE3ax U APYIMX TPaBMax, CBSI3aHHBIX C
paboToi B XUMHUYECKOM KaOUHETE;

— BJIQACTh NpaBWIaMU O€30MAaCHOTO OOpaIIeHUs C €IKUMH, TOPIOYMMH M TOKCHYHBIMH BEILECTBAMHU,
cpeacTBaMu ObITOBOM XUMUU;

—  OCYUIECTBJIATH MOMCK XMMHUYECKOW HMH(OpMAIMM IO HAa3BaHUSAM, HIEHTH(UKATOpaM, CTPYKTYpHBIM
dhopmynaM BelecTs;

— KPUTUYECKH OLICHWBATh W WHTEPHPETHPOBATh XHMUYECKYI0 HWH(POPMALIMIO, COJEpXKALIYIOCS B
COOOIIEHUSAX CPeCTB MaccoBOi mH(popmManuu, pecypcax MHTepHeTa, Hay4YHO-IOMYJISPHBIX CTaThsIX C TOYKH
3pEHHsI €CTECTBEHHO-HAYYHOW KOPPEKTHOCTU B LIENAX BBISBJICHUS OMIMOOYHBIX CYXKIEHUH W (POpMHUPOBAHUS
COOCTBEHHOM MO3HUILINY;

—  JenaTh BBIBOJBI M YMO3AKIIOUEHHS M3 HAOIIOACHUH, HM3YyYEHHBIX XHUMHMYECKHX 3aKOHOMEPHOCTEH,
MIPOrHO3UPOBATh CBOWCTBA HEM3YUYEHHBIX BEUIECTB 110 aHAJIOTUU CO CBOMCTBAMHU H3YyUEHHBIX;

—  CIPYKTYpUpOBaTb ~ HM3y4YCHHBI MaTepuall W XUMHYECKYI0 HH(OpMAIio, TMOJYyYECHHYI0 U3
JIOTIOJTHUTEIbHBIX HCTOYHUKOB;

—  Ppa3bsCHATh Ha TpUMepax MPUUYUHHO-CIEACTBEHHYI0 3aBUCHMOCTh MEXKIY COCTaBOM, CTPOCHHEM,
CBOMCTBaMHU U MPUMEHEHHEM BEIIIECTB;

—  YCTaHaBIMBAaThb B3aMMOCBS3U MEXIy (pakTaMu U Teopueid, MPUUYMHOW W CIEJACTBHEM NpU aHAIIU3e
MPOOJIEMHBIX CUTyalluii 1 000CHOBAaHUM MPUHUMAEMbBIX PEHICHUI Ha OCHOBE XUMUYECKUX 3HAHUIA;

— TPEACTaBIATh IYTH pemeHHs II0OaNbHBIX MpoOIeM, CTOSIIMX TNeped  YelIOBEYeCTBOM, U
MEPCIIEKTUBHBIX HAMPaBICHUNM Pa3BUTUS XUMUYECKUX TEXHOJOTHM, B TOM YHCIE TEXHOJOTUH COBPEMEHHBIX
MaTepHalioB C PA3IUYHON (YHKIMOHAIBLHOCTHIO, BO30OHOBISEMBIX HMCTOYHHKOB CBIPbS, INEpepabOTKH U
YTUJIN3ALHUH TPOMBIIIJICHHBIX U OBITOBBIX OTXO/IOB.

OOyuarommiicss MOJTYy4YUT BO3MOKHOCTh HayuYnThes B 10 kiacce
- popMynupOBaTh L€ UCCIAEAOBAHUS, BEIABUTATh U MIPOBEPATH IKCIEPUMEHTAIBHO FUIOTE3bl O XUMHUYECKHUX
CBOMCTBaX BEILIECTB HA OCHOBE MX COCTAaBa M CTPOCHUS, UX CHOCOOHOCTH BCTYNAaTh B XMMUYECKHE PEAKLUH, O
XapakTepe U MPOJIyKTaX Pa3IMYHbIX XUMUYECKUX PEaKIUil;
- CaMOCTOSITENbHO IUIAHUPOBATh W MPOBOJUTH XHUMHYECKHE SKCIEPUMEHTHI C COOJIOJEHUEM TpaBHII
0e30macHOi pabOTHI ¢ BEUIECTBAMHU U JJAOOPATOPHBIM 000PYI0BaHUEM;

- Ha3bIBaThb M3y4YCHHBIC BEIIECTBA M0 "TPUBUAIBHOM" M MEXIYyHApOIHOW HOMEHKIATypaMm; oOmue

XUMHYECKHE CBOWCTBA, CTPOCHUE OPTraHWYECKHX COCAMHEHUH (YTJIeBOJOPOIOB, CIIUPTOB, PEHO-

JIOB, QJIBJIETUJIOB M KETOHOB, KAPOOHOBBIX KHUCJIOT, aMUHOB, aMHHOKUCJIOT M YTJIEBOJIOB);

- BBINIOJIHATH XUMHYECKHAN SKCIIEPHUMEHT I10 PACIO3HABAHUIO BaKHEHIINX OpPraHWYEeCKHX  BEIIECTB;
MOJTYYCHHIO KOHKPETHBIX BEHIECTB, OTHOCSIIUXCS K H3YYEHHBIM KJIacCaM COeIMHEHHIA;

- XapaKTepU30BaTh POJIb a30TOCOJEPKAIINX TeTEPOLUKINYECKIX COCAMHEHUM U HYKJIEHMHOBBIX KHCJIOT Kak
BOXHEUIINX OMOJIOTHYECKU aKTHBHBIX BEIIECTB;

- 00BsicHATh paznuuus B crpoennn JJHK u PHK;

- JaBaTh OIpEICNICHUS] MOHATUSAM: TETEPOLUKINUYECKUE COCTUHECHHUS, AaJKAIOHIbI, KOMIIJIEMEHTapHBIC
OCHOBaHUS;

- CpaBHUBATH OCJIKU M HYKJIIEMHOBBIE KHCIIOTHI;



BpInyCKHUK NMOJy4UT BO3MOKHOCTh HAYyUHThCA B 11 kiacce.

- ONpEeNensATh  BAJIEHTHOCTb W CTENEHb OKUCIEHUS XHMHMYECKHUX JJIEMEHTOB, 3aps]l HOHA, THII
XUMHUYECKOW CBSA3HM, NPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ, TUI KPUCTAIJIMYECKOW PpELIETKH, XapakTep
cpenbl B BOAHBIX PACTBOPAX, OKUCIUTEIb W BOCCTAHOBUTEIb, HAIPABIECHHWE CMEIIEHUS pPaBHOBECHS
MOJI BIUSIHUEM PA3UYHBIX (PaKTOPOB, U30MEPHl U TOMOJIOTH, MPUHAMJICKHOCTD BEIIECTB K PA3IUYHBIM
KJ1accam OpraHNYEeCKUX COCVMHEHUHN, XapakTep B3aMMHOIO BJIMUSHUS aTOMOB B MOJIEKYJaX, THIIbI
peakiuin B HEOPraHUYECKOU u OpraHUYeCcKOU XUMHWH;
- XapaKTepu3oBaTh S-, p- M d-2JIEMEHTHI MO UX MOJIOKEHUIO B epuoanueckoit cucreme J[.M.Menneneena;
o0mue  XUMHYECKHME  CBOMCTBa  META/IOB, HEMETAJIOB, OCHOBHBIX  KJACCOB  HEOPraHMYECKUX
COCIUHCHU;

ONHCHIBATh COCTOSHUE DJIEKTPOHa B AaTOME Ha OCHOBE COBPEMEHHBIX KBaHTOBO-MEXaHHYECKHX
MIPE/ICTAaBICHHUI O CTPOCHUU aTOMa IS OOBSACHEHUS PE3yIbTaTOB CIIEKTPAIILHOTIO aHAlIM3a BEIIECTB;

- OOBACHATH 3aBHCHUMOCTb CBOMCTB XMMHYECKOTO 3JIEMEHTa U OOPa30BAHHBIX UM BEIIECTB OT IOJIO-
KeHus B nepuoandeckon cucreMe .M. MeHneneeBa; 3aBUCUMOCTb CBOMCTB HEOPIaHMYECKUX BEILECTB
OT MX COCTaBa M CTPOEHUS; MPUPOAY U CHOCOObI 00pa30BaHMsI XMMHUECKOM CBSI3H; 3aBUCUMOCTb CKOPO-
CTH XMMHUYECKOW PEAKIMHU OT PA3IUYHBIX (PAaKTOPOB, peaKIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COE/IU-
HEHUH OT CTPOCHUS UX MOJIEKYII,
- BBIIIOJIHATh XUMUYECKUI IKCIIEPUMEHT 110 PACIIO3HABAHUIO BaXKHEHIINX HEOPraHUUECKUX  BELIECTB;
IIOJIyYEHHIO KOHKPETHBIX BEILECTB, OTHOCAIIUXCS K M3YUYCHHBIM KjIaccaM COEIUHEHU;
- IPOBOJIUTH pACUEThl MO XUMHUYECKUM (POpMYyJIaM U ypaBHEHHSIM pPEaKiuii;
- OCYIIECTBIATh CaMOCTOSITEIbHBIA IMOMCK XMMHYECKOW HMH()OPMALUU C UCIOIb30BAHUEM Ppa3INy-
HBIX HMCTOYHHUKOB (CIPAaBOYHBIX, HAYYHBIX U HAYUHO-TIOMYJISIPHBIX H3JaHUH, KOMIBIOTEPHBIX 0a3 JaH-
HBIX, pecypcoB MIHTepHeTa); UCNOIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTUU Uil OOpabOTKM M mepena-
4y HH(POPMAIUH U €€ MPEICTABICHUS B Pa3INYHBIX (popMax.
- COCTaBIIAITh YPABHCHHUS OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKLIUN METONOM 3JIEKTPOHHO-HOHHOIO
OanaHca (METOJJOM MOJTYpEaKInii);
- INPOTHO3UPOBATh BO3MOYKHOCTb IPOTEKAHHUS OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUH, JCKANIUX B
OCHOBE IIPUPOJHBIX U IIPOU3BOJICTBEHHBIX IIPOLECCOB.

Hcnoab30BaTh NpUOOpeTEHHbIE 3HAHUSA U YMEHHSI B IPAKTHYECKOM 1eATeJIbHOCTH U MOBCEIHEeBHOM
JKM3HH IS

- IOHUMAaHUS TJI00ANBHBIX MPOOJIEM, CTOSIINX MEpe/l YeTOBEYECTBOM: SKOJOTUUECKUX, SHEPTETUYECKUX 1
CBIPbEBBIX;

- OOBSICHEHMS] XUMHUYECKUX SIBIICHUH, MPOUCXOSIIINX B MPUPOJIE, OBITY U Ha MPOU3BOJICTBE;

- DKOJIOTUYECKU TPAMOTHOIO ITOBEJIEHUS B OKPYXKAIOLIEH cpefe;

- OLICHKM BJIMSHUS XHMHUYECKOI'O 3arps3HEHUs OKpYXKAloLel Cpeabl Ha OPTaHU3M YeJI0BEKa U IpyTHe
KUBbIE OPTaHU3MBI;

- Oe3omacHOM padOTHI C BEIIECTBAMHU B JIAOOpATOpUHU, OBITY U Ha MIPOU3BOJICTBE;

- OIpeJeNeHUs] BO3MOKHOCTU MPOTEKAHUS XMMHUYECKUX MPEBpAIICHUN B PA3JIMYHBIX YCIOBUSAX U OLICHKU
X ITOCJICACTBHIA,

- pacrio3HaBaHUsS W UJCHTU(QUKANNK BaXXKHEUIINX BEHIECTB U MAaTEPUAIIOB;

- OLICHKM KaudecTBa IHUTHEBOM BOABI M OTIEIBHBIX IMHILEBBIX MPOIYKTOB;

- KPUTHYECKOM OILIGHKH JIOCTOBEPHOCTH XHWMHUYECKOW HH(MOpMAIUH, MOCTyNAIOMEH U3 pa3IMuHBIX
HNCTOYHHUKOB;

- IPUOOPETeHHsI OIbITa JEATENLHOCTH, MPEALIeCTBYIONIEH MPO(EeCCHOHANBHOM, B OCHOBE KOTOPOi
JICKUT JAHHBIA YYCOHBIM TMpPEIMET.

2. Conep:xanue yueOHOT0 nmpeamera
10 xknace (3 4 B Hexearw; Beero 102 v)
OCHOBBI OPraHN4YecKOil XUMHH.



BBenenne B opranu4eckyo XuMuio (S 4)

[losiBneHue W pa3BUTHE OPraHMYECKOW XMMHM Kak Hayku. [IpeaMer opranmyeckoil xumuu. Mecto u
3HAUEHUE OPraHUYECKOM XMMHHU B CHUCTEME ECTECTBEHHBIX HayK. B3auMOCBS3b HEOPraHMYECKUX U OpraHu4e-
ckux BemecTB. OCOOEHHOCTH OPraHMYECKUX BEIIECTB.

XUMHYECKOE CTPOEHUE KaK MOPAIOK COSAUHEHHs aTOMOB B MOJIEKYJIE COTJIaCHO MX BajeHTHOCTH. Oc-
HOBHBIE€ TOJIOKEHHUSI TEOPUU XUMHYECKOTO CTPOCHUS OpraHuyYeckux coenuHennit A.M. bytiepoBa. Yriepon-
HBIM CKEJET OpraHu4ecKoi MoseKysbl. KpaTHOCTh XUMHUYECKON CBS3H. 3aBUCHUMOCTbH CBOMCTB BEILECTB OT XHU-
MUYECKOTO CTpoeHHs Mojekyin. M3omepuss u uzomepsnl. [lonsitne o (yHkmumonanmpHOW Tpynme. [IpuHIMMIGI
KJIacCU(UKAIUN OPTaHMYECKUX COSAUMHEeHM. MeXTyHapoIHas HOMEHKIATypa W MPHHIMIIEI 00pa30BaHUs Ha-
3BaHMI OPraHUYECKUX COCAMHEHHUI.

Knaccudukanus u 0coOeHHOCTH OpraHMYecKHX peakiuil. Peakimonusle neHTphl. IlepBoHavyambHbIC
MOHSATHUSL O TUIAX M MEXaHU3Max OPraHMYECKUX peakiui. ['OMOJUTUYECKUI U TETEPOIMTUUYECKHUI pa3pbiB KO-
BAJICHTHOW XUMHUYECKOH cBsi3u. CBOOOJHOPAIUKAIBHBIM M NOHHBIM MeXaHU3Mbl peakiuu. [loHsTHe 0 HyKIeo-
¢dune u anmexTpodue.

JemoncTpanuu. Tabmuna «Kpyrosopot yriaepona B mpupoe». O6pasiisl OpraHu4ecKux BEIIeCTB, U3-
nenus u3 HUX. Mojenu Moiiekyn OytaHa u u3o0yrana. Buneodunsm «A.M. ByTiiepoB u Teopusi CTpOCHHS Op-
TFaHUYECKUX BEIIECTBY.

L. YTJIEBOAOPOABI (36 4)

Tema 1 [IpenesabHbie yriaepoaopoasl (11 1)

AJIKaHbI. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKY/IbI METaHa. Sp°-THOPHAN3aIis OpOHTa-
neil aromMoB yriepona. 'omonoruueckuit pag u obmas gopmyna ankaHoB. CucremaTnyeckass HOMEHKIIATypa
QJTKAHOB M paaukaiioB. M3oMepus yriepoJHOro ckejera ajkaHoB. DPU3MYECKUE CBOWMCTBA aJKAHOB. 3aKOHO-
MEPHOCTU U3MEHEHUs (PU3NYECKUX CBOMCTB. XMMHUECKUE CBOWCTBA AJKAHOB: raJIOTEHUPOBAHKUE, HUTPOBAHHUE,
NeTUIpUpPOBaHKE, apoOMaTH3aIMs, TEPMUUECKOE Pa3I0KEeHHE, KPEKUHT KaK CIOCOOBI MOTYYEHHs] Ba)KHEHIINX
COEIMHEHUI B OPraHUYECKOM CHUHTE3€, KOHBEPCHUs METaHa. | 'opeHne ajJkaHOB KaK OJMH U3 OCHOBHBIX MCTOY-
HUKOB TeIlJla B MPOMBIIUIEHHOCTH U ObITy. M30Mepu3alus Kak crocod Mmoixy4eHHs! BBICOKOCOPTHOTO O€H3MHA.
MexaHu3M peakiuu CBOOOJTHOPATUKATBLHOTO 3aMelneHus. Huoykmusnoitl 3¢pgexm. Tlonydenue ankanoB. Pe-
akiusa Bropiua. Haxoxaenue B mpupoae 1 IpUMEHEHUE alTKaHOB.

JdemoHcTpanuu
- Cxema 00pa30BaHUs KOBAJICHTHOM CBSI3U B HEOPTaHUYECKUX U OPraHMYECKUX COCAMHEHUSX.

- Mopenu MoseKkys MeTaHa U IpYTUX yIJIEBOJOPOIOB.

- Tabnuua «'oMonoruueckuii psij NpeieabHbIX YIIIEBOAOPOIOB U UX AJIKMIIBHBIX PATUKATIOBY.

- OnpeseneHue 3JEMEHTHOIO COCTaBa METaHa I10 IIPOAYKTaM TOPEHMSL.

- OtHomenue napadrHa K BOJIe U KEPOCUHY UM OCH3UHY.

- B3peIB cMecu MeTaHa ¢ BO3IyXOM.

- l'openne merana, mapaguHa B ycaoBHUsIX H30bITKA U HEAOCTAaTKa KUCIOPOA.

- OTHOIIEHNE METaHa K pacTBOpaM KHUCIIOT U I1enoueld, OpoMHON BOJE U PacTBOPY NEpMaHraHaTa KaJHsl.

JlomMamHui IKCIIEPUMEHT
NsroroBnenue Moaenen MOJIEKYJ YIII€BOIOPOAOB.

IIpakTnyeckas padora Nel
KauecTBeHHOE onpezeneHue yriiepoja, BOJOpOia U XJopa B OPraHNYECKUX BEILIECTBAX.

Pacuernnle 3agaun
HaxoxxaeHune MoneKkynsapHOU (pOpMYIIbl YIIIEBOAOPOAA MO €r0 OTHOCUTENIFHON MIIOTHOCTH U MAacCOBBIM JIOJISIM
AJIEMEHTOB; MO IaHHBIM O MPOJYKTAX CrOpPaHMsI; HA OCHOBaHUH 00IIel (pOopMysbl TOMOJIOTMYECKOTO psiia opra-
HUYECKUX COCIMHECHUM.

Tema 2 HenpenesbHbie yriaesoaopoasbl (14 1)

AJIKeHBbI. DJIIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl STUIICHA. spz-m6pm[maum opbu-
TaJell aTOMOB yIjiepojia. o- U NM-CBA3U. ['omMonornueckuii psg u odmas ¢popmyna aakeHoB. HomeHkmarypa ain-
KeHOB. M30MepHsi ajKeHOB: YIJIEpOJHOIO CKelleTa, MOJIOKEHUS KPaTHOM CBA3HM, IPOCTpaHCTBEHHas (yuc-
mpanc-u30Mepus), MexkkiIaccoBas. @u3nuecKkue CBOWCTBA aTKEHOB. XMMUYECKHUE CBOMCTBA ajikeHOB. Peakiuu
ANEKTPOGUIBHOTO MPUCOSANMHEHHS KaK CIIOcO0 MoydyeHus! (YHKIMOHAIBHBIX MPOU3BOJHBIX YIIIEBOJOPOJIOB.
[IpaBuio MapKOBHHKOBA, €T0 3JIEKTPOHHOE 000CHOBaHUE. Mckarouenus us npasuia Mapkoenukosa. Peakuuu
OKHCJIEHUsl U noiauMmepusauud. [[oaudTHIIEH Kak KPYMHOTOHHAXHBIM MPOAYKT XMMHUYECKOTO MPOU3BOJCTBA.
[TpomsbliIeHHBIE U Ta0OpaTOpHBIE CIIOCOOBI OTYYEeHUS AIKEHOB. /Ipasuno 3atiyesa. IIpuMeHeHUE aIKEHOB.

Aaxkaauenbl. Kinaccudukarus ankaaueHoB 10 B3aMMHOMY PACIIONIOKEHHUIO KPATHBIX CBSA3EH B MOJIEKY-
ne. OcoOEHHOCTH AMEKTPOHHOTO M IMPOCTPAHCTBEHHOI'O CTPOSHHSI COPSDKEHHBIX alikaaueHoB. Obmas hopmy-



na ankanueHoB. HomeHnkiatypa u u3omepus ankaaueHoB. byranuen — 1,3 (quBuHmMI) U 2-MeTHnOyTanues-1,3
(n3ompeH). Pu3nUecKre CBOMCTBA AIKQANEHOB. XUMHYECKHE CBOMCTBA AIKaIUECHOB: PEAKIIUU MPUCOCTMHEHUS
(ruapupoBaHHe, TalIOTEHUPOBAHKE), TOPEHUST U TMOoJUMepu3anui. HaTypalbHBII M CHHTETUYECKUI KaydyKH.
Bxnag C.B. JlebeneBa B moiqydyeHHe CHHTETUYECKOTO Kayuyka. Bynkanuszanusa kaydyka. Pesuna. Muaoroo6pa-
3U€ BUJOB CHHTETHUYECKUX KayuyKOB, UX CBOICTBA U puMeHeHue. [lonydyenne ankaaneHosB.

AJIKHHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI alleTHIIeHA. Sp-TUOpUau3anus op-
ouraneil aroMoB yrieponaa. OcoOEHHOCTH TPOiHOM cBsizu. ['oMonmornueckuit psa u obuias popmynna alKHHOB.
Howmenxkinarypa. M3omepusi: yriepoaHOro Ckeyera, MOJOKEHUs] KpaTHOM CBA3W, MEKKiaccoBas. dusnueckue
CBOMCTBA AJIKWHOB. XUMHUYECKHE CBOMCTBA AJIKWHOB: PEAKIIMH NMPUCOCIUHEHUs (THAPUPOBAHUE, TaJOTeHUPO-
BaHUeE, THIPOTalOreHUpPOBaHKe, TUApPATAIUS, TOJTUMEPU3AIIHsl) KaK CIOCO0 MOJydYeHHUs MOJIMMEPOB U JPYTUX
MIOJIE3HBIX IPOAYKTOB. Peaxyuu 3amewenus. 'opeHue aleTuIeHa Kak MICTOYHHUK BBICOKOTEMIIEPATYpHOIO ILIa-
MEHHU Ul CBapKH M pe3ku MeTayyioB. [lonmydeHue aneruieHa MUPOJIM30M MeTaHa U KapOWIHBIM METOIOM.
IIpuMeHeHue aneTuieHa.

JdemoHcTpanuu
- Moaenu Monexkyn dTUIIeHa.

- Tabmuma «CpaBHEHHE COCTaBa AIKAHOB U AJIKEHOBY.

- [lonyyeHue 3TUJIEHA U €r0 CBOICTBA: TOPEHUE, B3aUMOJICHCTBHE C OPOMHOM BOJOH M PacTBOPOM IepMaHra-
HaTa KaJlus.

- O06pa3Lpl u3eNni U3 MOJIMATHIICHA U TIOJIUITPOIHIICHA.

- Cxema oOpa3oBaHms OOIIETO TT-3JICKTPOHHOTO 00JIaka B MoJieKyse OyraaueHa-1,3.

- OTHOIIICHNE KaydyKa U PEe3UHBI K OPTAaHUYECKUM PACTBOPUTEIISIM.

- Paznoxenue kaydyka mpy HarpeBaHUM U UCIIBITAHUE HA HEMIPEIEIbHOCTh IPOAYKTOB PA3JI0KEHHUS.

- Mopenu MOJIEKyIIbI alleTUIICHA.

- [lonyyenue anermineHa KapOUIHBIM CITIOCOOOM M €ro CBOMCTBA: TOPEHHUE, B3aUMOJICHCTBHUE C OPOMHON BOJOM
Y PacTBOPOM TIEpMaHTaHaTa KaJusl.

JlaGoparopHbiii onbIT 1
O3nakomiieHHEe ¢ 00pa3LaMy KaydyKoB, Pe3UHBI, S00HUTA.

PacuerHnie 3agaun
Pemenne pacueTHbIX 3a7a4 O MaTepHranaM TEMBI.

Tema 3 Hukjin4yecKkue yrjieBog0pPo/bl.

IIpupoaHble HCTOYHUKH YIJIeBOA0poaoB (11 1)

Huxnoankansl. CTpoeHHEe MOJEKYN IUKIoankaHoB. Obmas ¢popMyna nukioankanoB. HomeHnknatypa
LUKJIOAIKAaHOB. 30Mepusi IMKIOAIKAaHOB: YIJIEPOJHOTO CKEJEeTa, MEXKIaccoBas, MPOCTPAHCTBEHHAs (yuc-
mpanc-u3omepus). Crenudurka CBOWCTB MUKIOATKAHOB C MAJIBIM pa3MepOM LUKIIA. Peakiinu nmpucoeInHeHUs U
PaZuKaIbHOTO 3aMEIICHHS.

ApeHbl (apoMaTH4YecKHe YIJIeBOA0pPoAbl). Mcmopusa omkpvimus Oenzona. COBpEMEHHbIE TPEACTaB-
JeHust 00 MEKTPOHHOM U MPOCTPAHCTBEHHOM CTpOeHUU OeHsona. M3omepus 1 HOMEHKIIaTypa roMoJIoroB OeH-
3o0ma. O6mas Gopmyna apeHoB. Pusnueckue cBOCTBa O€H3071a, €r0 TOKCUYHOCTh. XUMHUECKHUE CBOCTBA OSH-
30J1a: PEAKIUU 3EKTPOPUILHOTO 3aMelIeHUs1 (HUTPOBaHUE, TaJOTCHUPOBAHUE, AIKIUIMPOBAHUE) KaK CIOCO0
MOJIYy4EHHUsI XUMHUYECKUX CPEJICTB 3alUThI PACTCHU; IPUCOEAUHEHUS (TUIPUPOBAHNE, TAIOTEHUPOBAHUE) KaK
JI0Ka3aTeNbCTBO HEMpEeNbHOTO Xapakrepa OeH3ona. Peakuus ropenus. KauectBenHas peakius Ha OEH30.I
[Tonyyenue 6enzona. OcobenHocmu XuMuyeckux ceoucms mouayoad. B3auMHoe BIUSHHE aTOMOB B MOJIEKYJe
tonyona. Opuenmayuounvie s¢hghexmor 3amecmumeneu. I[lpuMeHeHne romosioroB OeHzona. Cmupon-
apomamuieckuil y21e6000p00, coOepiICcauull Kpamuyro c6a3b 6 0okogoul yenu. OcoOeHHOCMU XUMUYECKUX
ceoticme cmupona. Ilonyuenue nonucmupona u 6ymaouen-cmupoibHo20 KayuyKa.

B3aumocésazv npeoenbHbIX, HenpeoeibHbIX, APOMAMUYECKUX Y21e6000p0008 U 8000POOHBIX COCOUHEHUT
HeMemaiios.

Ilpupoonsie ucmounuku y2n1e6000p00os u ux nepepadomka. IIpupoaHpii 1 NOMYyTHBINA HEPTSIHON ra-
3bl, UX COCTaB U UCIOJIb30BaHUE KAaK HCTOUYHUKA SHEPTUU U XUMHUYeckoro cbipbsi. HedTh, €€ coctaB u cBoiicTBa.
[TponykTs! ppakiumonHol neperonku HepTH. Kpekunr, apomaruzanus (pudOopMHUHT) U TUPOIU3 HeTenpoaykK-
ToB. OXpaHa oKpy»xatolieil cpeabl npu HedTenepepaboTKe U TPAaHCHOPTHPOBKE HedTenpoayKkToB. OKTaHOBOE
grcno O0en3nHoB. Kamennslit yronb. KokcoBanue kaMEHHOTO YIIisi M MPUMEHEHHE MPOAYKTOB KOKCOXMMHYE-
CKOTO MPOM3BOCTBA.

JdemoncTpanuu
- Monenu monekyn O6eH3oa.

- Benzon kak pacTBopuTeNb. DKCTPAKIIUS HO/IA U3 UOJTHOMN BOJBI.



- OTHouIeHue O6eH3osa K OpOMHOI BOJIE M pacTBOPY MEPMaHTaHaTa Kalusl.
- HutpoBanmue u ropenne 6eH3ora.

- OKucIIeHnE TOIyoJIa.

- O6pazoBanue HEPTAHOMN TUICHKH HA TTIOBEPXHOCTH BOJIBI.

- Buneodunbpm o BiusiHUE He(DTEIPOTYKTOB HA OKPYIKAIOIIYIO CPEIY.

JloMamHui IKCIIEpUMEHT
N3rorosneHue Moaenen MOJIEKYJI HUKIIOAIKaHOB.

JlaGopaTopHbIii onibIT 2
O3nakomiieHHEe ¢ 00pa3amMu MPOAYKTOB HeTernepepadoTKu.

PacuerHnnie 3agaun
Pemrenue pacueTHbIX 3a7a4 10 MaTepraiaM TEMBI.

IT1 ®YHKIHUOHAJIBHBIE ITPOU3BO/HBIE YI'JIEBOJOPO/JOB (35 4)

Tema 4 I'ajioreHONpPOU3BOAHBIC U THAPOKCHIbHbIE IPOU3BOAHbIE YIJIEBOAOPOAOB (12 1)

T'anozenonpouszeoonvie y2nee00opooos. Illowsmue o ¢yukyuonanvrou epynne. Kuaccugurxayus,
cmpoenue, usomepus, HOMEHKIAmypda, HeKOmopbvle 0COOEHHOCMU 2AI02eHONPOU3BOOHBIX Y21e8000p000s. Ilo-
JIyYeHue, XumMuyecKue c8olUCmea U npumeHeHue 2ai02eHONPOU3800HbIX.

Couprel. OyHKIIMOHATBHAS TPYyIa, Kiaccupukamnus (0JIHOATOMHBIC, MHOTOATOMHBIE, MPEACTbHBIC,
apoMaTH4ecKue, MepBUYHbIC, BTOPUYHBIC, TPETUYHbIE), HOMEHKJIaTypa cnupToB. ['oMonoruueckuit psa u o0-
mast popMylia MpeAeTbHBIX OJHOATOMHBIX CIHUPTOB. M3omepusi. Ou3ndeckue CBOWCTBA MPEICIbHBIX OTHO-
aTOMHBIX COUPTOB. BogopoiHas cBSA3b MeXAy MOJIEKyJaMU U €€ BIMSHHE Ha (U3NYECKUE CBOMCTBA CIIUPTOB.
XUMHUYECKHE CBOMCTBA: B3aUMOJICHCTBUE C HATPHEM KaK CIOCOO YCTAHOBJICHHS HATUYHS TUAPOKCOTPYIIIBI, C
raJlor€HOBOJIOPOIAMU KaK CHOCO0 MOJyYeHUs! pacTBOPUTENEH, BHYTPH- U MEXMOJIEKYJSpHas JeruapaTaius.
Peakuust ropeHus: ciupThl Kak TorumBo. [loydeHne staHomna: peakius OpoKEeHHsI TIIOKO3bI, THAPATALUS 3TH-
neHa. [Ipumenenue MeraHosna u 3taHosa. OuU3noIOrHUYEecKoe ACWCTBUE METAaHOJA M 3TAHOJIA HA OpPraHU3M dYe-
70BeKa. MHOTOATOMHBIE CIIUPTHI. DTHICHTIUKONb U TIHIEPUH KaK MPEACTaBUTEIN MPEISIbHBIX MHOTOATOM-
HBIX CIHUPTOB. TOKCUYHOCTH ATHJICHINIHMKONSA. KauecTBeHHas peaklids Ha MHOTOATOMHBIE CIIUPTHI U €€ MpuMe-
HEHUE JUIsl PAcllO3HABAaHUs [VIMIIEPUHA B COCTAaBE KOCMETMYECKUX CpeACTB. IIpakTHueckoe MpUMEHEHHE 3TH-
JICHTJIUKOJIS U TJIMIEPUHA.

®enou. CTpoeHne MOJeKynbl GeHona. B3auMHoe BiMsHEE aTOMOB B MoJiekyle (eHona. Ouznyeckue
cBoiicTBa (peHoNa. XUMHUYECKHUE CBOMCTBA (PEaKIMU C HATPHEM, TUIPOKCUAOM Hatpus, 6pomom). KauecTBeH-
Hble peakuuu Ha ¢peHon. [lonyyenue penona. llpumenenune Gpenona. /elicmeue ghenona na sxrusvle opeanuzmul.

Apomamuyeckue cnupmai.

JdemoncTpanuu
- Tabmuupl «"'oMoI0THYEeCKHU psi MpeleabHbBIX OJHOATOMHBIX CIUPTOBY», «YTIJIOBOE CTPOEHUE MOJIEKYJIbI BO-
Ib1», CTpOCHHE MOJIEKYJIbI METHIIOBOTO CIIUPTaY, «B3anMHOE BIMSHUE aTOMOB B MOJIEKYIIe (heHOIIay.

- CpaBHeHUE (PU3HUECKUX CBOWCTB CIIUPTOB B TOMOJIOTUYECKOM Py (PacTBOPUMOCTH B BOJIE).

- X¥MMHM4YECKUE CBOMCTBA CIIUPTOB: T'OPEHUE, B3aUMOJCUCTBUE C HATPUEM U JUXPOMATOM HATPHUsS B KUCIOTHOU
cpene.

- KayecTBeHHbIE peakiuu HA OTHOATOMHBIE © MHOT'OATOMHBIE CITUPTHI.

- PactBopumocTh eHomna B BoJie Mpu 0OBIYHOI TeMIiepaType U MpH HarpeBaHUU.

- KauecTBenHnbie peakiuu Ha QEeHO.

- Beitrecuenue denona u3 dheHonsTa HAaTpUs YyroabHON KUCIOTOM.

IIpakTyeckas padora Ne2
CBolicTBa OJHOATOMHBIX 1 MHOTOQTOMHBIX CIIUPTOB.

PacueTHble 3agaun
Pemenue pacueTHbIX 3a7a4 O MaTepHraiaM TEMBbI.

Tema 5 KapOonunibHblie coenuHenns (4 1)

Aabaeruabl U KeToHbl. Knaccudukanus anpaeruioB 1 kKeToHOB. CTpoeHue MpeieabHbIX albIeTu0B.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE KapOOHMIBHOM rpymbl. ['omonoruueckuii pss, oduias Gopmyina,
HOMEHKJIATypa U U30MEpHS MpelieibHbIX abIeruoB. Ou3ndeckue cBOMCTBA MPEAETbHbIX adbJAeTHAOB. XUMHU-
YEeCKUE CBOMCTBA MPEACTBHBIX albJACTHIO0B: THAPUPOBAHNE; KAYECTBCHHBIC PEAKIINN Ha KAPOOHMILHYIO TPYIIITY
(peakmust «cepeOpsiHOTO 3epKajay, B3aumojaeicTeue ¢ ruapokcuaom mean (I1)) m ux nmpumeHenue st oOHa-
PY>KEHUS TPEeNbHBIX albJCTHI0B B POMBIIUICHHBIX CTOYHBIX Bojax. [lomyueHue mpeaenbHbIX albIerHI0B:
OKHUCJIEHHE CIUPTOB, rujpartanus anetwieHa (peakuus Kydepoma). TokcuuHocTh anpaerunon. [Ipumenenue
dbopManpaeruaa u aneranpaeruna. lloayuenue genono-gopmanrvoecuonol cmonvl (peakyusi NOJIUKOHOEHCA-



yuu). AIIETOH Kak MpeiCcTaBUTEIh KeTOHOB. CTpoeHne MOJIeKyIibl arleToHa. OCOOEHHOCTH PEeaKLUU OKUCIICHHS
aneroHa. [I[pumenenue arerona.

JdemoHcTpanuu
- Moaenu Monekyn MeTaHais, 3TaHaIs U alleTOHa.

- ALIETOH KaK pacTBOPUTEIb
- BzaumoneiictBue ¢popMmaibaeruia ¢ aMMHadHbIM PacTBOPOM OKCHJIA cepedpa.
- CpaBHEHUE NEUCTBUS IEPMaHTaHATa Kalus Ha ajdbJeTU/l U KETOH.

JlaGopaTtopHbliii onbIT 3
KauecTBeHHBIE peaKkIIMU HA albAECTUABI.

PacuerHnie 3agaun
Pemenue pacueTHbIX 3aa4 IO MaTepragaM TEMBI.

Tema 6 KapOoHoBble KMCJIOTHI U UX MPOU3BOAHBIE (7 1)

KapoOonoBble kucaorbl. Knaccupukanus u HoMeHKIaTypa KapOOHOBBIX KUCIOT. COCTaB M CTpOEHUE
npeieabHbIX OJJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE KapOOKCHIIb-
HOM rpynmbl. 'oMonorndyeckuii psa u odmas popmynna npeieabHbIX OAHOOCHOBHBIX KapOOHOBBIX KUCIOT. Du-
3UYECKHE CBOMCTBA MPEAEIbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT, B000OPOOHAs C653b. XUMUYECKUE CBOM-
CTBA IPEACTbHBIX OJIHOOCHOBHBIX KApOOHOBBIX KUCIOT (PEaKIMK C METaJUIaMU, OCHOBHBIMU OKCHJAaMH, OCHO-
BaHUSAMU U COJIIMHU) KaK MOATBEPXKACHHUE CXOJCTBA C HEOPraHMYECKUMHU KUCIIoTaMH. Peakius sTepudukanuu u
ee oOpaTuMoCThb. BiusHue 3amecTuTtesneil B yriaeBOAOPOAHOM paguKaie Ha CHIy KapOOHOBBIX KucioT. Oco-
OCHHOCTH CTPOCHHUS W XHMMHYECKHUX CBONCTB MypaBbHHON KUCIOTHL. Cgoticmea coneti KapOOHOBbIX KUCIOM.
[Tony4yeHue npenenbHBIX OAHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCICHHME AJIKAHOB, AJKEHOB, IMEPBUYHBIX
CIUPTOB, allbJETUI0B. BaxkHelne npeacTaBuTeNn KapOOHOBBIX KUCIOT: MypaBbUHAs, YKCYCHAs U OeH30MHasl.
Bricue mpenenbHble M HEMpeaeabHble KapOOHOBBIE KUCIIOTHI, 08VXOCHOBHbIE, apomamuyieckue. Onmuueckas
uszomepus. Acummempudeckuil amom yanepooa. Ilpumenenne kapOOHOBBIX KUCIOT. CpaBHUTEIbHAS XapaKTe-
PUCTHKA OPraHUYECKUX U OPraHUYECKUX KUCIIOT.

JdemoHcTpanuu
- Tabnuua «I'oMonoruueckuit psj npenenbHbIX OJJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT.

- O0pa31pl pa3TuIHBIX KaPOOHOBBIX KUCIIOT.

- OTHO1IEHNE KapOOHOBBIX KUCIIOT K BOJE.

- JleficTBHE€ MHAUKATOPOB HA OPraHUYECKHUE KUCTIOTHI.

- KauecTBeHnHas peakiuusi Ha MypaBbHUHYIO KUCJIOTY.

- OTHOIIIEHNE OJICMHOBOW KHUCJIOTHI K OpOMHOM BOJIE M PaCTBOPY NIEpPMaHTaHaTa KaJHsl.

IIpakTyeckas padora Ne3
[TonydyeHue yKCyCHOM KHUCIOTHI M U3YYEHUE €€ CBOMCTB.

PacueTHble 3agaun
Pemrenne pacueTHbIX 3aa4 10 MaTepUaIaM TEMBI.

Tema 7 Idupsi (6 4)

Ilpocmute 3¢pupvi. Homenknamypa, usomepus, nonydenue. /Jusmunossiii 3¢pup — npedcmagumens npo-
cmblx 2¢hupos, puzuyeckue ceolcmaa, npUMeHeHue.

Cao:knbie 3¢upbl 1 kupbl. CTpoeHHUE W HOMEHKIIATypa CIOXKHBIX 3(UpoB. MexKiaccoBas H30MEPHs
¢ KapOOHOBBIMH KHCIOTaMU. CriocoObl OMYYEHHUsI CIOKHBIX 3(upoB. OOpaTUMOCTh PEaKIMU 3TepHPUKALINN.
[IpuMeHeHne cOKHBIX A(UPOB B MUIIEBON U Map(HIOMEPHOU MTPOMBIIUICHHOCTH. JKUPBI KaK CI0KHBIE dPUPHI
TJIMIEpUHA U BBICIIUX KapOOHOBBIX KUCIIOT. PacTUTENbHBIE U )KUBOTHBIE JKUPBI, X cOcTaB. DU3NMUECKUE CBOM-
CTBa JKUPOB. XMMHYECKHE CBOMCTBA KUPOB: THAPUPOBAHNE, OKUCIEHHUE. [ MIPOIN3 UM OMBUICHHE KUPOB KAK
CIOCO0 MPOMBIIIJICHHOTO MOJTYYEeHHUs COJIeH BBICHIMX KapOOHOBBIX KUCIIOT. Boccmanosnenue u copenue cioic-
HbiX 3¢hupos. [Ipumenenne xKupoB. MbLIA KaK CONM BBICHIUX KapOOHOBBIX KHUCIOT. MOIOIIME CBOMCTBA MBLIA.
Cunmemuyeckue mowwue cpedcmed, cocmas, ocobennocmu ceoticms. 3awuma npupoodvt om CMC.

JlaGopaTropHbiii onbIT 4
[Tonydenue cinoxHOrO pUpa.

JlaGopaTopHbIii onbIT 5
CBoiicTBa )XKMpOB.

JlaGopaTtopHbIiii onbIT 6
CBolicTBa MOIOILUX CPEACTB.

IIpakTnyeckas padora Ned
I'uaponus xupoB. M3roToBieHne Mbuia pydHO paboThI.

IIpakTnyeckas padbora NeS



Pelrenue skciepuMeHTANIbHBIX 33]]a4 HA PAClIO3HABAHUE OPTaHUYECKUX BEIIECTB.

PacuerHnnie 3agaun
Pemrenue pacueTHbIX 3a7a4 110 MaTepraiaM TEMBI.

Tema 8 A3orcoaep:xamme coequHeHus (6 4)

Humpocoeounenusa. Knaccugukayus (arugpamuueckue, apomamuyeckue), noiyyeHue, guzuyeckue u
XumuuecKkue ceoucmed, npumeHeHue.

Amunsl. [lepBuunbie, BTOpUYHBIC, TPETUYHbIE aMUHBI. Kiaccuukanus aMUHOB 1O THIY YIJIEBOJO-
POIHOIO paJvKana U YACITYy aMUHOTIPYII B MOJIEKYJE. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MPEIEib-
HbIX aMUHOB. Pu3NUEeCKUe CBOWCTBA aMUHOB. AMUHBI KaK OpPraHUYECKHE OCHOBAHMS: PEAKIMH C BOJOM, KU-
cloTaMu, peaxkyusi ¢ azomucmot kucromou. Peakuus ropenusd. [lonydeHue u npuMeHeHue.

AHWIMH. AHWIIUH - TIPEJCTaBUTENb apoMaTHdecknx aMuHOB. CtpoeHnue anunuHa. [IpuanHbl ocimadie-
HUsI OCHOBHBIX CBOMCTB aHWJIMHA B CPAaBHEHHM C aMUHAMH IIPEAEIBHOIO psifaa. XMMHUYECKUE CBOWCTBA AHWIIH-
Ha: B3aMMOJCUCTBUE C KUCIOTaMH, OpOMHOI Boj0i#, okucineHue. [lonydyeHne aMHHOB alKUIMPOBAHUEM aM-
MHaKa U BOCCTAHOBJIEHUEM HUTPONPOM3BOJHBIX YIJIeBONOpOoaoB. Peaknus 3uHuHa. [IppuMeHeHHe aMHMHOB B
(bapMarieBTHYECKONW TMPOMBIIUIEHHOCTH. AHUIUH KAK Cblpbe Ol NpoUu3eo0cmed aHUIUHOBLIX Kpacumelell.
Cunmesvl Ha OCHOBE AHUTUHA.

CpasHumenvHas Xapakxmepucmuka opeaHudeckux u HeoOpeaHu4eckux OCHO8aHUU.

JdemoHcTpanuu
- ®u3nuecKkue CBOMCTBA METUIIAMUHA.

- XMMHYECKHE CBOICTBA METUIIAMHUHA: TOPEHUE, B3aUMOJEHCTBUE C BOJION U KUCIOTaMHU.
- Tabnuna «B3anMHOe BIIMSIHEE aTOMOB B MOJIEKYJIC aHUJIHHAY.

- BzaumopelicTBre aHMIIMHA ¢ COJITHOM KMCJIOTON ¥ OPOMHOM BOJIOM.

- OKkpacka TKaHU aHUJIMHOBBIM KPACUTEIIEM.

PacuerHnnie 3agaun
Pemrenue pacueTHbIX 3a7a4 110 MaTepraiaM TEMBI.

I BUOYHKIIMOHAJIBHBIE COEJMHEHUA (13 4)

Tema 9 AMUHOKHMCJIOTHI M OeJikH (3 1)

AmuHOKHUCTOTH U Oenku. CoctaB m HOMeHKIaTypa. CTpoeHHE aMHUHOKHCIOT. [ OMOJIOTHYECKUN Psif
MpeleIbHBIX aMUHOKUCIOT. M30Mmepusi npedenvhuvix amurnokuciom. OU3ndecKkue CBOWCTBA MPENENbHBIX aMHU-
HOKHUCJIOT. AMUHOKHCIIOTHI Kak aMm(pOTepHbIe OpraHN4ecKre COeAUHEHUs. Ankunuposanue amurokuciom. CuH-
Te3 mentuaoB. llentumHas cBsi3b. buonorndeckoe 3HadeHue a-aMHHOKHCIOT. OOIacTH MPUMEHEHHUS] aMUHO-
KkucnoT. benku kak nmpupoaueie 6uononumepsl. CocTaB u cTpoeHue 0enkoB. JcHO8HblEe AMUHOKUCIOMbL, 00pa-
3yrowue benxy. XMMAYECKUE CBOMCTBA OCIIKOB: TUAPOIIN3, IEHATYpAIHsl, KaYeCTBEHHBIE (I[BETHBIC) PEAKITUN HA
6enku. [IpeBpamienus OeiaxoB nuiy B opranusme. buosnornueckue GpyHkuuu 6enkoB. JJocmuowcenus 6 usyyeHuu
cmpoenus u cunmesa 6enKos.

JdemoHcTpanuu
- OGpa3iel aMUHOKHUCIIOT.

- loka3aTenbcTBO HAWYUS (YHKIIMOHAIBHBIX TPYII B MOJIEKYJIaX aMUHOKHCIIOT.
- PacTBOpenue 6enKoB B BOJE.

- lenarypauus 0elKoB MpU HArpeBaHUH U MO JEHCTBHEM KHCIIOT.

- OGHapyxeHne OenKa B MOJIOKE.

JlaGopaTtopHbIiii onbIT 7
KauecTBeHHBIC peakIuy Ha OCIKH.

JlaGopaTtopHblii onbIT 8
JleicTBHE 3TaHOJIa HA OPTraHU3M YEJIOBEKA.

IIpakTnyeckasi padbora Ne6
HccnenoBanmne cBOWCTB OEIKOB.

PacuerHrble 3agaun
Pemrenue pacueTHbIX 3aa4 110 MaTepraiaM TEMbI

Tema 10 YraeBoasi (10 1)

Yraesoabl. CoctaB u kinaccudukanus yrieBooB. OU3NUECKUe CBOMCTBAa M HAXO0XIEHHE YIJIEBOIOB B
npupoje. ['moko3a Kak anpAernIocnupT. XUMHUYECKUE CBOMCTBA TIIKOKO3BL: ayulupoganue, aiKuiuposaxue,
CIUPTOBOEC M MOJIOYHOKHUCIIOE OpOKEeHHE. DKCHEPUMEHTAIbHBIE JO0KAa3aTelbCTBA HATUYUS AllbJCTUTHOU H
CHUPTOBBIX Ipymil B Titoko3e. [lonydyenue riaoko3sl. @pykmosa Kaxk usomep 21okosvl. Pubosa u oezoxcupubdo-
3a.



Baxxneiimue nucaxapuibl (caxaposa, 1akmo3sa, Maibmo3a), NX CTpoeHue u puzndeckue coiicTa. ['ua-
pOJIN3 caxapo3bl, 1aKMO3bl, MALbIMO3bL.

[Monmucaxapuasl. Kpaxman u memmono3a Kak OHMONIOTHYeCKHe NOJMMEphl. XUMUYECKHUE CBOMCTBA Kpax-
MaJa (TUIpOJIN3, KaueCTBEeHHAs peaklys ¢ HOIOM Ha KpaxMall U ee IpUMEeHEeHue Al oOOHapyKeHHs KpaxMaia B
MPOJYKTaX MUTaHUs). XUMHYECKHE CBOMCTBA LEJUIIONIO3bI: TUAPOIHN3, 00pa30BaHHUE CIOKHBIX d(upos. [Ipume-
HEHUe ¥ OMoJIoThyecKas posib yriaeBo1oB. OKUCIEHHE YIIIeBOJ0B — UCTOYHUK SHEPTHH JKUBBIX OPraHU3MOB.

IIpakTyeckas padora Ne7
I'maponus yriaeBoioB.

BoJjiokna. [lonstre 00 MCKYCCTBEHHBIX BOJIOKHAX Ha MpHUMeEpE alleTaTHOTO BoJiokHA. Kiaccudukarms
BOJIOKOH. CuHTeTHYeCKHUe BookHaA. [lomuadupHbie u moaunaMuaHbIe BOJOKHA, X CTPOCHHE, cBolcTBa. [Ipak-
TUYECKOE UCIIO0Ib30BAHUE BOJIOKOH.

Wnentudukanus opraHuyecKux COeMHEHUN. ['eHeTrueckas cBA3b MEXIy KJlacCaMU OpPTaHUYECKUX COeIHUHEe-
HUM.

JdemoHcTpauuu
- Peaknus «cepeOpsiHOTO 3epKaliay Ha MIPUMEPE TITFOKO3HI.

- BzaumopeiictBre rimroko3sl ¢ ruapokcuaoM Meau(Il) mpu 0OBIYHBIX YCIOBHSAX U MPU HATPEBaHUH.
- OtHomeHue caxapossl kK ruapokcuay menu(Il) mpu oObIYHBIX YCTOBUSX U IPH HAIPEBAHUU.

- 'mpponus caxapossbl.

- I'maponus uemtroa03sl U Kpaxmarna.

- BauMopelictBue kpaxmania ¢ HOJI0M.

- OGpa31iel HATypaIbHBIX, UCKYCCTBEHHBIX, CHHTETHUECKHUX BOJIOKOH U U3JICIUN U3 HUX.

JlaGopaTtopHbliii onbIT 9
OOHapy>xeHue 3TaHozia B Kehupe, MOJIOYHOM CHIBOPOTKE.

IIpakTnyeckasi padbora Ne§

Pemrenue skcnepuMeHTANIBHBIX 33/1a4y N0 TeMe «l eHeTHYecKas CBsI3b MEXAY KJIACCAMH OPTraHUYECKUX COE/IH-
HEHUI».

IV ABOTCOAEPKAIIUE T’ETEPOHUKINYECKUE COEAUHEHUSA (4 1)

Azomcooeporcawue cemepoyukiuyeckue coeourenus. lluppon u nupuouu: 21eKmMpoHHOe cmpoeHue,
apomamu4eckuii Xxapakxmep, pasiuiue 6 nposeieHuu 0CHO8HbIX ceoticme. Konoencuposannvle 2emepoyuriuye-
ckue coeounenus. Hyxneunosvie kucniomel: cocmas u cmpoenue. Cmpoenue nykieomuoos. Cocmag HyK1euHo-
svix kucaiom ([IHK, PHK). Ponb HYK1€UHOBbIX KUCIOM 8 HCUSHEOesIMeNbHOCMU OP2AHUZMOS.

JdemoHcTpanuu
- Monens nBoiinoi cnimpanu JJHK.

V BUOJIOI'MYECKHN AKTUBHBIE BEIIIECTBA (3 4)

Depmenmui-ouonocuveckue kamanuzamopul. Knaccugurayus gpepmenmos. Kamanumuueckoe oeticm-
gue ghepmenmos u HeOUOI02U4eCcKUX Kamanuzamopos 6 cpasHenuu. Ilpumenenue.

Bumamunei. Booopacmeopumvle u drcupopacmeopumvie SUMAMUHBL U UX Ouos02UYecKoe Oelicmeaue.
Bumamun C. Ilonyyenue u npumenenue sUumamunos, ux 6UOI02ULECKas pob.

T'opmonbl knaccuguxayus 2opmoHo8: cmepouonsvie, nenmuonbvie u beaxosvie. buonocuueckoe delicmaue
2opmono08. Puzuonocuieckas akmueHOCMs hepMenmos, BUMAMUHO8 U 2OPMOHO8 8 CPABHEHUU.

Jlexapcmeennvie npenapamul. Knaccugukayus nekapcmeeHHbix npenapamos.

JdemoHcTpauuu
- OOpa31pl BUTAMUHHBIX TIpenaparoB. [loTnBUTaMUHBL.

- OGpa31bl JJeKapCTBEHHBIX MPENapaToB.

VI OBOBIIEHUE 3HAHUM 11O KYPCY OPTAHUYECKOW XUMMH (6 u)

BeicokomouekyisipHble coequHeHns. OCHOBHBIE MOHATHSI BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHO-
Mep, TMOIUMEp, CTPYKTYpPHOE 3BEHO, CTeNeHb nonmMepu3anun. Kinaccudukamms nomumepoB. OCHOBHBIE CIIOCO-
Obl IOJTyYEHUS! BBICOKOMOJIEKYIISIPHBIX COEIMHEHUI: PeaKIMK MOJIMMEpPU3aluu U NOoJuKoHAeHcaun. CTpoeHue
U CTPYKTYpa MOJMMEPOB. 3aBUCUMOCTh CBOMCTB MOJIMMEPOB OT CTPOEHUS MOJIEKYJ. TepMOIuIacTUUHbIE U TEP-
MOpEaKTUBHbIE TOMUMEPHI. [Ipogodswue opeanuveckue nonumepsi. Komnozumuvie mamepuanel. Ilepcnexkmu-
8bl UCNONIL308AHUSA KOMNO3UMHBIX Mamepuanos. Cunmemuyeckue nieHKu: U30nayus 0asl npo8ooos, Memopanbsl
0JIs1 ONpecHeHUs 800bl, 3aujumHbvle NIeHKU Ol a8MmoMOoOuNel, NIACmulpu, Xupypeuueckue nogasku. Hoevle
MEeXHONI02UU OANbHENEe20 COBEPULEHCBOBANUS NOJUMEPHBIX MAMEPUAOs. 3awuma oKpyscaloujeti cpeovl om
3a2pA3HeHUs CUHMEeMUYeCKUMU NOAUMEPAMU.



Knaccugpurayus opeanuyeckux coeounenuil. Knaccol opeanuyeckux coeOuHeHull u 83aumocsesn3b Meicoy
Humu. [Ipumepsl pasnuuHvlx nepexo008 om yeie6000p0008 K OP2AHUYECKUM COCOUHEHUSIM 6CeX U3YUEHHbIX
K1ACCO8.

JdemoHcTpanuu
- OOpa3Iiel MOIMMEPOB, U3IEIHS U3 HUX.

IIpakTnyeckasi padbora Ne9
Pacrio3naBanue miacTMacc U BOJIOKOH.

11 knacc (3 4 B Heaeno; Beero 102 u)

Teopernuyeckne 0CHOBbI XMMHH

I Ctpoenne BemecTBa (22 4)

Tema 1 Crpoenune atoma. [lepuoanuyecknii 3aK0H ¥ NMEPHOAMYECKAS] CHCTEMa XHMHMYECKHX 3Jie-
MenTOB J/I.AA. MenaeneeBa (9 4)

Ctpoenue BeniectBa. CoBpeMeHHass MOJENb CTpoeHus: aroMa. CoCTosHUE 3JIEKTPOHOB B aTtome. [lya-
TU3M 3JIeKTpoHa. Keanmosvie uucna. PactipenesieHne 3JI€KTPOHOB M0 SHEPreTUYECKUM YPOBHSIM B COOTBETCT-
BHH C TPHUHIIMIIOM HAWMMEHBIIECH SHEpruu, mpaBuioM XyHaa u npuHiunoMm [laymu. OcoOeHHOCTH CTpOoeHUs
SHEPreTHYECKUX YPOBHEH aTroMoB d-ayeMeHTOB. DieKTpoHHas KoHpurypamus aroma. Knaccudukanms xumu-
YEeCKUX IJIEMEHTOB (S-, p-, d-37eMeHTbl). DHEepPrusi HOHU3ALUU U SHEPTHUs CPOJCTBA K 3JeKTpoHy. OCHOBHOE U
BO30Y>KJICHHBIE COCTOSIHUSI aTOMOB. BalleHTHBIE IEKTPOHBI.

Ilepuoanueckas cucreMa xumuueckux 31emMeHToB J[.M. MenneneeBa. ®usnueckuii cmeich [lepuoanue-
ckoro 3akoHa JI.1. Menzaeneesa. [IpyunHbl 1 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB U UX COEIUHE-
HUI 110 mepuoaaM U rpymnmnam. MupoBo33peHueckoe U HayuHoe 3HaueHue [lepuonnueckoro 3akona /.M. MeH-
neneesa. [Ipocnosvl [{. 1. Menoeneesa. Omkpuimue HOBbIX XUMUUECKUX DJIEMEHMO8.

JdemoHcTpauuu
- [lepnoguueckas cucrema xuMuueckux anemMeHToB /. . Menaeneesa.

- Moaenu aTOMOB HEKOTOPBIX JIEMEHTOB.

- Tabnuna «30TonBI BOAOPOIaY.

- Monenu aToOMHBIX opOuTaneil pa3Hoi (OPMBI.

- [Inakatel ¢ AIEKTPOHHBIMH U 3JIEKTPOHHO-TpaPUIECKUMH (GOPMYyTaMU aTOMOB SJIEMEHTOB MaJIbIX M OOJBIINX
IIEPUOJIOB.

- [InakaTsl ¢ 3IeKTPOHHBIMU (HOPMYTIAMU aTOMOB IJIEMEHTOB OJHON U3 TJIABHBIX MOATPYII U Pa3HBIX TOTPYIIIT
OJTHOM W TOM K€ TPYIIIHI.

- Buneopunsm «Ku3up u Hayunas nestensHocTh J. Y1 MenneneeBay.

Tema 2 Xumuueckas cBsa3b (13 1)

DNEeKTpOHHas MPUPOJIa XMMHUECKOHN CBSI3U. DIEKTPOOTpULIATEIbHOCTh. KoBaneHTHas cBs3b, €€ pa3Ho-
BHJIHOCTH M ME€XaHHU3MbI 00pa3oBaHus (OOMEHHBIN U JOHOPHO-aKIenTOpHEIN). [losipHas n HenmosipHas KOBa-
JIEHTHBIE CBSI3U. BalleHTHOCTh M BaJICHTHBIE BO3MOXKHOCTH aTOMa B CBETE€ TEOPHUM CTPOCHHSI aTOMa U XHUMHUYe-
CKOl cBsi3U. OcHoBHbIe XApAKMePUCMUKU KOBAJIeHMHOU CEA3U: dHepeus, OIUHA, 8alleHmHble V2lbl, Hacblujae-
Mocmb, HanpaegienHocms, noagpusyemocms. Cuema u Iu ceazs. Tubpuamuszanusi aroMHbIX opOuTaneit. [Ipo-
CTpaHCTBEHHOE cTpoeHue Mojekyi. [lonsprocts Monekyn. OCHOBHOE U BO30YKIEHHOE COCTOSIHUE aTOMa.

Honnas cBs3b. CTeneHb OKUCIEHUS U BaIEHTHOCTh. [IpaBuia onpejeneHus cTeneHeil OKUCIeHUs aTo-
MOB B COeMHEHUAX. MeTanueckas cBsi3b. BomoponHas cBsizb. Meoicmonexynsapuvle g3aumoodeticmaus. Kpu-
CTAJUTMYECKHE W aMOP(HBIC BEIIECTBA. THIBI KPUCTALTNISCKUX PEIICTOK (ATOMHAs, MOJICKYIspHAs, HOHHA,
MeTaJuTH4ecKas). 3aBUCUMOCTh (PU3MYECKUX CBOMCTB BEIIECTBA OT THIA KPUCTAUINYECKON pemeTKu. [Ipuanabl
MHOT000pa3usi BemecTB. CoBpeMEHHBIC TPEICTABICHUS O CTPOSHUH TBEPHABIX, )KUIKUX M T'a3000pa3HBIX Be-
1ecTB. JKuoxue Kpucmaiiol.

Komnnexcnvie coedunenus. Cocmag xomniekcHoeo coedunenus. Knaccugurayus KOMNIEKCHbIX coeOuHeHull,
Homenknamypa. Cocmagnenue opmynbl KOMNJIEKCHO20 COEOUHEHUs. 3HaueHue KOMNJIEKCHbIX COeOUHEeHUU 8
XUMUYECKOU MEXHONI02U U HCUZHEOESMETbHOCIU OP2AHUIMOS.

JdemoHcTpanuu
- [lmakatel co cxemMaMu 00pa3OBaHUsI KOBAJICHTHOW, MOHHOW, BOJOPOJHON U METaJUNIMYECKON XUMUYECKOU CBSI-
34, G- U TT- CBSI3H.

- Tabnuna «CTpoeHre KOMITJIEKCHBIX COSTUHEHUIN.
- [lomydyeHne KOMIUIEKCHOTO COeTMHEeHMS — TUpokcuaa Terpaammuamenu (1I).
- Moaenu npocTpaHCTBEHHOTO PACOI0KEHUS sp-,sp2 -,Sp3 -TUOPUTHBIX OpOUTATICH.



- [Inakar co cxemamu 00pa30BaHUS MOJEKYN JUHEWHOM, TPEYroJbHOM, TETPadAPUUECKOM, MUPaMUAATILHON U
YTII0BOH (hOPMBL.

- Moaenu MOJeKy pa3InyHON reOMeTPpUYECKON (POPMBI.

- Mozenb KpUCTAIIIMYECKOUN PEIIETKHU JIb/Ia.

- Mopenu KpUCTAJUIMUECKUX PELIETOK, KOJUIEKIINS KPUCTAIIIIOB.

- OnbIThI, pacKpbIBAIOIINE B3aMMOCBSA3b CTPOEHHS BEIIECTBA C €r0 CBOWCTBaMHU (BO3rOHKAa MOJa, HarpeBaHHe
KBaplLa, Cepbl ¥ IOBApPEHHOM COJIH).

JlaGopaTtopHbiii onbIT 1
[Tonmy4yeHne KaTHOHHBIX aKBAKOMIUIEKCOB M aHUOHHBIX THAPOKCOKoMILIeKcoB xpoma (I1I).

JlaGopaTopHbIii onbIT 2
I'mppatHas u3oMepust KOMIUIEKCHBIX COEAUHEHUMN.

II XUMHNYECKHUE ITPOLHECCHI (34 4)

Tema 3 XumMnueckne peakiui 1 3aKOHOMEPHOCTH UX nporexkanus (10 1)

XUMHUYECKUE pEeaKUh. JHEPreTuKa XMMHUYECKUX peakluid. JK30- U dHAOTEpMUUECKUE peakuuu. Temn-
noBoit a3 dexrt. Duranbnus. Tepmoxumudeckue ypaBHeHHs. 3akoH ['ecca, ero npuMeHeHue sl TePMOXUMUYe-
ckux pacderoB. CTaHgapTHas TEIIoTa (SHTAIBINSA) 00pa30BaHUs XUMUYECKUX coeauHeHui. [lonsTue 06 3H-
Tponun. Jnepeus I ubbca. Ycnosus npunyunuaibHoOU 603MOHCHOCMU NPOMEKAHUS PeaKyulu.

['omorenHsie U rereporeHHble peakinu. CKOpOCTh peakliy, €€ 3aBUCUMOCTb OT Pa3INYHbIX (aKTOPOB:
IIPUPOABI PEAarupyoINX BEIECTB, KOHIEHTPALMM pEearupyrolux BELIECTB, TeMIeparypsl (mpaBuio BaHnt-
lNodda), mnomaan peakMOHHON MOBEPXHOCTH, HATUYMS KaTaln3aTopa. DHEPTUsl aKTUBALMH. AKMUBUPOBAH-
Hulti komnaexc. Karanuzaropsl n karanus3. Poib kaTain3aTtopoB B IPUPOJE U MPOMBIIUIEHHOM IIPOU3BOJICTBE.
Tousamue 06 shmanvnuu u sSumponuu. Snepeuss I uboca. 3akon ['ecca u creCTBUSI U3 HETO.

TennoBbie 3PQPeKThl XUMUYECKHX peakiuid. TepMoxumuueckue ypaBHeHHS. OOpaTUMOCTh peakLui.
Xumunyeckoe paBHoBecue. CMellleHue XUMUYECKOT0 paBHOBECHS TOJ ACMCTBUEM Pa3iINYHbIX (PaKTOPOB: KOH-
LIEHTpalMU PEareHTOB WM MPOAYKTOB peakiuu, nasiieHus, teMmneparypsl. [Ipunnun Jle [larense. Pons cme-
LICHUSI PAaBHOBECHUS B TEXHOJIOTMYECKUX MPOLECCAX.

JdemoHcTpanuu
- DK30- M SHJOTEPMHUUECKHE PEaKIiH (TallleHne U3BECTU U PasiioKeHUE AUXpoMaTa aMMOHHUS).

- 3aBUCUMOCTb CKOPOCTH PEAKLUHU OT MPUPOAbI PEAarnpyoInX BEIIECTB, KOHIIEHTPALUH, TEMIIEpATyphl (B3au-
MOJIEHCTBYE IIUHKA C COISTHOW M YKCYCHOM KMCIIOTaMHM MPH Pa3HBIX KOHIEHTPALUAX U TEMIIEPATYpPaXx).

- BnusHue miomaay noBepXHOCTH COMPUKOCHOBEHHS PEAarnpyIOIMX BEUIECTB HAa MPOTEKaHUE peakuuu (B3au-
MOJICHCTBHE TPaHyJ U MOPOIIKA [IMHKA WK MEJIa ¢ COJISTHOM KUCIOTON OJIMHAKOBOM KOHIICHTPAIIHH ).

- OnBITHL, WITIOCTPUPYIOIIUE BIUSHUE KAaTAIU3aTOPOB U MHTHOUTOPOB Ha CKOPOCTh XUMUYECKUX PEAKIIHHA.

- BniusiHue TemnepaTypsl Ha XMMHUYECKOE paBHOBECHE (B3aMMOJIEICTBIE HOa C KPaXMaJloM).

JlabopaTopHbIii onbIT 3
CwMmelieHre XMMHYECKOT0 paBHOBECHSI IPYU U3MEHEHNN KOHLIEHTPALlUY PEArupyrOLIUX BEIIECTB.

IIpakTyeckas padora Nel
HccnenoBanue BIUAHUS Pa3IMUHbIX (PAaKTOPOB HA CKOPOCTh XUMUUECKON PEeaKIIUH.

PacueTHble 3agaun
Pemrenne 3aa4 ¢ UCNOJIb30BaHUEM:

1. 3axona I'ecca.

2. IlpaBwiia Bant-T'odda.

3. 3akoHa JEHCTBYIOLIUX Macc.

4. KOHCTaHTBI paBHOBECHS.

5. Pacuem uzmenenus sHmponuu peakyuu.

6. Pacuem uzmenenus suepeuu I'uboca peaxyuu.

Tema 4 XumMnueckne peakiiuu B BOAHbIX pacTBopax (12 1)

Hucnepcusie cucteMbl. [lonsitue o nucnepcHbIX cucreMax. JlucrnepcronHas cpeia u aucnepcHas dasa.
Knaccudukanus mucnepcHbix cucrem. llpeacraBieHne o KOJUIOWIHBIX pacTBOpax. Konnouousie cucmemul.
Oddexr Tungans. Cycnensuu, smyiabcun. VIcTuHHBIE pacTBOPHL. PacTBopeHue Kak (PU3NKO-XUMUYECKUN TTPO-
necc. PactBopsl. PacTBopuMOCTh BellecTB B Boj€. BiausHue Ha pacTBOpUMOCTH NMPUPOABI PaCTBOPSIEMOIO Be-
LIECTBA U PACTBOPUTEIIS, TEMIIEPATYPHI U JaBieHus. HachlieHHbIE, HEHACBIILIEHHBIE U MTEPECHIILIEHHBIE PACTBO-
pbl. CriocoObl BBIpaKEHUs KOHIIGHTPALUU PACTBOPOB: MACCOBasi J0JsI pACTBOPEHHOTO BELIECTBA, MOIAPHASL U
MonAnbHaA Konyenmpayuu. Tump pacmeopa u mumpoganue. 3JHAYEHUE PACTBOPOB B KU3ZHENEATEIBHOCTH Op-
TaHNU3MOB, OBITY, IPOMBIIIJICHHOCTH.



DNEKTPONUTHYECKAsT AUCCOLMAIUSA. 3aBUCUMOCTh JMCCOLUALMKU OT XapaKTepa XMMHUYECKHX CBs3el B
anekTposauTax. CTeneHb AMCCOUMALMM IEKTPOIUTOB. DakTOpPsI, BIUAIOIIME HA CTeNneHb aucconuannu. Cna-
Oble W CHJIbHBIC DJIEKTPOJIUTHL. Peakiuu B pacTBOpaxX SJIEKTPOIUTOB (YCIOBUS HEOOPATUMOTO MPOTEKAHUS pe-
akuii B pactBope). KauecTBeHHBIC peakiuu Ha MOHBI B pacTBope. KHCIOTHO-OCHOBHBIE B3aUMOJCHCTBHUS B
pactBopax. AMdoTepHOCTh. HonHoe npouszgedenue 800bi. Booopoouwiii nokazamens (pH) pacmeopa. T'napo-
nu3 cojieid. CynHoCTh mponecca ruapoansa. Pasnuunbsie cinydau rugpoiusa cojeid. Crenens rugponausa. CMe-
LIeHHe paBHOBecHs ruaponusa. CtyneHdarsiii ruponus. ['uaponus coneil B cBere NpoTOHHOM Teopuu. B3an-
MOJICHCTBHE METAJUIOB ¢ PACTBOPAMH THIPOJU3YIOMMXCS coieil. HeoOpaTumblil (MOTHBIN) THAPOINA3 COJICH U
OMHAPHBIX COCAMHECHUN. MexXaHW3M IMOJTHOTO TUIAPOH3a COJIeH. 3HAYCHHE TUIPOJH3a B OMOIOTUYECKHX 00-
MEHHBIX Npoueccax. [[puMeHenne ruipoansa B NpOMBIIIJIEHHOCTH.

JdemoHcTpanuu
- OOpa31pl IUCTIEPCHBIX CUCTEM C KHIKOM Cpeoi.

- OOpa31bl MUIIEBBIX, KOCMETUYECKHIX, OMOJIOTHYECKUX U METUIIMHCKUX 30JI€H U TeNeH.

- Db dext Tungans.

- Tabnuua «Knaccuduxanus JUCTIEPCHBIX CHCTEMY.

- I'paduxm 3aBUCUMOCTH PACTBOPUMOCTH HEKOTOPBIX TBEPABIX BEILIECTB M ra30B OT TEMIIEPATYPHI.
- [lonyueHue HACHIIIIEHHOTO pacTBOpa MOBApEHHOM COJIM U caxapa.

- [lomydeHue nepechIleHHOro pacTeopa.

- OOpazoBaHue U pa3pyLICHHE KPUCTAIIOTHAPATOB.

- CxeMbl JuccouManuy 3JIEKTPOIUTOB C HOHHOW M KOBAJICHTHOM MOJIAPHOU CBSI3SIMU.

- Tabnuua «[IpousBeneHne pacTBOPUMOCTH HEKOTOPBIX COETUHEHUH pH Temnepatype 25°Cy.

- OKkpacka NHIMKATOpPOB B PA3JIUYHBIX CPEaXx.

- Tabnuua «Ilonoxenue 3nemMeHToB B [leproanyueckoii cucreMe U XapakTep IUCCOMAINN UX THAPOKCUIOBY.
- TaGmuma «PacTBOpUMOCTD KUCIIOT, OCHOBAHHH M COJICH B BOJACY.

- I'maponus coneil pa3IMYHBIX THUIIOB.

- [TosHBIM TUAPONN3 CPETHEN COJIH.

JlabopaTopHbIii onbIT 4
TennoBsle BJICHUSI IPU PACTBOPEHUH.

JlabopaTopHbIii ONBIT 5
[IpuroroBnenue pacTBopa 3aJJaHHOW MOJIAPHOW KOHIIEHTPALIMH.

JlabopaTopHbIii onbIT 6
Peakuuu nonHoro oOMeHa B pacTBOpE.

JlabopaTopHbIii onbIT 7
B3anmoaeiicTBre METaIIOB ¢ PaCTBOPAMHU TUIPOTU3YIOIIUXCS COJIEH.

IIpakTyeckas padora Ne2
I'maponus coneil.

PacueTHble 3agaun
- Pacuer MaccoBoO# 0JIM paCTBOPEHHOT'O BEIIECTBA.

- Briuncnenue pacTBOPUMOCTH BEILIECTB B BOJIE.
- Beruucienue MOJIIpHON U MOIATBHOU KOHIIEHTPAlUH PAaCTBOPEHHOTO BEIIIECTBA.

Tema S Peaknum ¢ u3MeHeHHEM CTeneHeil OKHCIeHUsS] AaTOMOB XUMHYeCKHNX 3j1eMeHTOoB (12 1)

OKHMCIHUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIMM B NPUPOJIE, IPOU3BOJACTBEHHBIX MIPOLIECCAX U KU3HEIES-
TEJNBHOCTU OPraHu3MoB. Kinaccughuxayus oxuciumenbHo-60CcCMano8UmMenvbHblx peakyuil. Vzmenenue oxuciu-
MebHO-80CCMAHOBUMENLHBLX CEOLICTNE BEUeCME 8 3a8UCUMOCIU OM NOTOHCEHUS 00PAZYVIOWUX UX DTIeMEHMO8 8
nepuoouyeckou cucmeme. Knaccudukaius OKHCIUTELHO-BOCCTAHOBUTEIBHBIX PEAKIUil (MEKMOIECKYISPHBIL,
BHYTPUMOJIEKYJISIPHBIE M PEAKIMH AUCTIPONOpLHOHUpoBaHus). OcoOble ciaydan cOCTaBICHUS ypaBHEHUN OKHUC-
JUTEIHHO-BOCCTAHOBUTEIBHBIX peakiuil. Memoo anekmponHo-uonHo2o bananca (memoo noaypeaxyuii). Opra-
HHUYECKHE BEILIECTBA B OKUCINUTEIbHO-BOCCTAHOBUTENBHBIX peaklMsaX. OKHCINTEIbHO-BOCCTAHOBUTEIIBHBIE Pe-
aKlMM B TPHUPOJE, MPOU3BOJCTBEHHBIX IMpoOIeccCaX U JKU3HEACATEIBHOCTH OPraHu3MoOB. OKuciumenbHo-
80CcCmMano8umenbHulll nomenyuan cpeosl. /Juazpamma Ilyp6os. TloBeneHne BeUIECTB B CpellaXx ¢ pa3HbIM 3Haue-
HueMm pH. MeToibl 31IeKTPOHHOTO U 21eKMpPOHHO-UOHHO20 OalaHca.

["anbBaHUYECKUN 3JIEMEHT. XUMHYECKHE HCTOYHHUKU TOKa. CmanOapmmubuiii 8000POOHbBIU IEKMPOO.
Cmanoapmuulil 31eKmpooHblll NOMeHYuanl cucmemsl. Ps0 cmanoapmuuix 31eKmpooOHbIX NOMEHYUanos (dex-
MPOXUMUYECKULI PO HanpsdxiceHull memannos). Hanpasnenue oxuciumenbHo-60CCmMaHo8UMENbHbIX Peakyull.
DNEeKTpoIN3 pacTBOPOB U paciuiaBoB cosiei. [IpakTuueckoe npuMeHeHHEe 3JIEKTPOIN3a sl MOJTyYeHHUs IeNI04-
HBIX, LIEJIOYHO3EMEIbHBIX METANIOB U almoMHUHMS. Koppo3usi MeTamioB: BHABI KOPPO3UH, CIIOCOOBI 3aIUThHI



METAJUIOB OT KOPPO3HUU: JIETUPOBAHUE, aHTUKOPPO3HUOHHBIE MOKPHITHS (HEMETAUTUYECKUE U METANIMYECKHE —
aHOJIHBIE U KaTOJHbIE), IPOTEKTOPHAs 3allUTa, UHTMOMPOBaHNE, N3MEHEHUE CBOMCTB arpeCCUBHON CpeJibl.

JdemoHcTpanuu
- [Ipumepbl OKUCAUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIUI.

- Tabnuna o Teme «IEKTPOITU3Y.

- DnekTponu3 pactBopoB xjopuaa meau(Il) u cynedara HaTpus unm Kamusi.

- CxeMbl yCTpOHCTBA ralbBAHMUYECKOTO U TOIJIMBHOTO JIEMEHTOB U aKKYMYJISITOPOB.
- MeHO-ITMHKOBEIN TaJIbBAHUYECKUI DJIEMEHT B IEUCTBUM.

- DJIEKTPOXUMUYECKUI psiJ] HANPSKEHUM METaJIOB.

- Tabnuua o teme «Koppo3us METaioB U CIIOCOOBI UX 3aILUTHI.

JlabopaTopHbIii onbIT 8
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH.

JlabopaTopHbIii onbIT 9
DJIEKTPOJIN3 BOJIBI.

JlabopaTopHslii onbIT 10
["asibBaHMYECKUI 3TIEMEHT.

JlabopaTopHslii onbIT 11
BoccranoBuTenbHbIE CBOMICTBA METAIIOB.

IIpakTyeckas padora Ne3
Koppo3sus u 3amura MeTamioB OT KOPPO3HUH.

PacueTHble 3agaun
Pemenue 3agau no reme «JIEKTPOIU3».

OCHOBBI HEOPraHNYeCKOW XUMHH

111 BEIIECTBA ¥ UX CBOVMCTBA (33 u)

Tema 6 OcHOBHBIE KJIACChl HEOPTAHNYECKHX cOeInHeHn (8 1)

Oxkcunpl.  Krnaccudukanusi, crmocoObl  MOJy4€HHUS, KHUCIOTHO-OCHOBHBIE U OKHCJIMTEIHHO-
BOCCTAaHOBUTEIbHBIE CBOWCTBAa OKCHAOB. [ 'mapokcuanl. OCHOBaHUS: KIacCCH(PUKAIUS, CIIOCOOBI MOMyUYeHUs U
XuMHUeckue cBoiicTBa. Kuciorel: knaccudukaims, HOMEHKIATypa, CIOCOOBI MOJIy4YeHUs U 0011e XUMUYECKUE
cBoiicTBa. OKUCIHUTETHLHO-BOCCTAHOBUTEIBHBIE CBOHCTBA KHCIOT. AMQOTEpHBIE THAPOKCUIBL: MONTYYCHHUE H
xumudeckue cBorictBa. Comu. Knaccudukamus coneir. CpeHue coiii: HOMEHKIIATypa, CIIOCOOBI MOTyYeHUs 1
XUMHYECKHe CBOMCTBa. Kucibie comv: HOMEHKIATypa, CIOCOOBI MOTYYeHUS, TUCCOLMANNS U XUMUYECKUE
cBoiictBa. [lepeBos kucnbIx comneit B cpequue. OCHOBHBIE COJIM: HOMEHKJIATypa CIOCOOBI TOJYYeHUS, JUCCO-
nHanus U XMMUYeCKHe cBocTBa. [lepeBo OCHOBHBIX COJiel B cpeaHue. [[BOMHbBIE U CMEIIAaHHBIE COJIH.
['eneTnyeckas CBA3b MEXKIy KJIACCAMH HEOPTaHUYECKUX COCTUHEHUM.

JdemoHcTpanuu
- Peakiuu, xapakTepHble UIsl OCHOBHBIX, KUCIIOTHBIX U aM(OTEPHBIX OKCHJIOB U TUIAPOKCHIOB.

- [lonydeHue U CBOMCTBA CPEHUX, KUCIIBIX U OCHOBHBIX COJIEH.
- Tepmuyeckoe pa3nokeHUE HUTPATOB U COJIE AMMOHHUS.
- Tabnuua «['eHeTHueckas CBSA3b MEXKIY KIacCaMU HEOPIraHUYECKUX COSIUHEHHID.

JlaGopaTropHbliii onbIT 12
Pacno3naBanue okcuioB.

JlaGoparopHbiii onbIT 13
Pacno3naBaHre KaTHOHOB HATPUs, MAarHUS U IIUHKA.

JlaGoparopHbiii onbIiT 14
ITonyyenue KUCIION COJIN.

JlaGoparopHblii onbIT 15
ITonyyeHnue OCHOBHOM COJIH.

PacuerHnrbie 3agaun
Pemrenue 3aau ¢ UCNOJIb30BAHUEM CTEXMOMETPUUECKHUX CXEM.

Tema 7 Hemeta/iibl M X coequHenus (10 4)

[TonoxeHne 3meMeHTOB, 00pa3yIOMIMX MPOCTHIE BEIeCTBAa — HeMeTasuibl, B [lepuoanyeckoit cucreme
aneMeHTOB. OCOOEHHOCTH CTpOeHusl uX aToMoB. CIIOCOOBI MOTYYEHHs] HEMETAIJIOB U MX (PU3HUECKHUEe CBOMCT-
Ba. AJITOTpOmnHBIE MOIU(UKAIIMKA KUCIOPOAA, CEePhl, yriiepoa. XUMUYECKHEe CBOWCTBA HEMETAIIOB. Peakiun
JTUCITPOTIOPITMOHUPOBAHMSI: B3aMMOJICHCTBHE TajoreHoB (kpome (ropa), ceprl, pochopa co menogamu, xmopa
u 6poma ¢ Bojioii. BooponHbIe cOeTMHEHNS HEMETAIIIOB.



Kucnopoaneie coenMHEHNsT HEMETAUIOB, CIIOCOOBI MOTyUeHHUs, XUMUYEeCcKre CBOMCTBA. OKCHIBI HEME-
TaJUIOB U COOTBETCTBYIOIIUE MM THUIAPOKCUABL. OOmIass xapakrtepuctuka siaemMeHToB [VA-rpynmel. CBoMCTBa,
MoJiydyeHue U npuMeHeHue yriig. CHHTe3-ra3 Kak OCHOBa COBPEMEHHOMN MPOMBIIIIEHHOCTH. AKTUBHUPOBAHHbBIN
yroib Kak ajacopOeHt. Hawmocmpykmypul. Muposvie docmudicenus 6 obOracmu co30aHusi HAHOMAMepuaos.
DnekmponHoe cmpoenue MoneKyavl y2aprnoeo 2asa. Ilonyuenue u npumenenue yeapHozo 2aza. buonorunueckoe
neicTBrue yrapHoro raza. KapOumbl kanbius, amoMUHUS U Kene3a. KapOoHnatsl u ruapokapOoHaTsl. Kpyeoso-
pom yanepooa 6 Husol u Hedxcusou npupode. KauecTBeHHas peakiusi Ha KapOoHaT-uoH. PU3NYECKUEe U XHUMH-
yeckue cBoicTBa kpemHus. Cunanbl u crumnuabl. Okcua kpemuust (IV). KpemHueBble KUCTOTH M UX COJIH.
CunukaTHble MUHEpPAJIBl — OCHOBA 3eMHOM Kopbl. OOIas XapakTepucTuka 3yieMeHToB VA-rpymmbl. Hutpuast.
KauecTBeHHas peakiusi Ha MOH aMMOHUS. A30THasi KMUCJIO0Ta Kak oKucinuTenb. Hutparsl, ux ¢puznueckue u Xu-
MUYECKHE CBOICTBa, mpuMeHeHue. CBolicTBa, monydeHue u npumenenue docdopa. @ochun. dochopHbie u
nonrdochopHbie KUCTOTHL. bruonornyeckas posb Gocdaron. OOmas xapakTepucTUKa 37eMeHTOB VIA-Tpymmb.
Oco0bIe CBOWCTBA KOHIIEHTPUPOBAHHON CEpHOM KUCIOTHI. KauecTBeHHBIC peakuuu Ha CynbPua-, cynbpur-, u
cynbdar-uonbsl. O6mias xapakrepuctuka 3aeMeHToB VIIA-rpymnmbel. Oco6ennoctu xumun (ropa. ['amoreHoBo-
JOpOoAbl U UX ToJlydeHue. ['anoreHoBo10poiHbIE KUCIOTHI U UX coiu. KauecTBeHHbIE peaklMy Ha TaJlOreHU/ -
noHbl. Kucnopoacoaepsxkaimue coequHeHus: xjopa. [I[puMeHeHne rajoreHoB W UX BaKHEWIIHUX COCIUHEHUM.
Ilepokcuo 600opoda: cocmag MoaeKyIvl, OKUCITUMENbHO-80CCMAHOBUMENbHbIE C80UicmEd, npumenenue. brazo-
poonvle eazvl. IIpumenenue 61a20POOHBIX 2A308.

JdemoHcTpanuu
- Mogenu kpucTalIMYeCKUX PELIETOK oA, alnMasa U rpadura.

- [lomy4enue annoTponHbIX MoaubUKanuii cepsl u pocdopa.

- BzauMogericTBue cepbl ¢ KUCIOPOAOM, BOAOPOIOM, pACTBOPAMU IIETOYH U a30THOW KUCIIOTHI.

- BriTecHeHNE MEHEe aKTUBHBIX TAJIOTEHOB U3 UX COCIMHEHUH (TAIOTeHHUIOB) 00Jiee aKTUBHBIMH TaJIOT€HAMHU.
- KucnoTHo-ocHOBHBIE U OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIE CBOMCTBA BOJIOPOAHBIX COCAMHEHUN HEMETAJLIOB.
- O0Opas3Lbl KUCIOPOAHBIX cCOeAMHEHUH (pocdopa u Xiopa.

- Tabmuma «O0mas xapakTepucTHKa KUCIOPOIHBIX COSTUHEHUN XJIOpay.

JlabopaTopHbIii onbIT 16
JucnponopiuuoHMpOBaHKUE MOIa B IIEJIOYHON Cpee.

JlabopaTopHslii onbIT 17
OKHCANTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA MEPOKCH 1A BOJOPOA.

IIpakTyeckas padora Ned
[Tonyuenue, cobupanue U pacro3HaBaHUE ra30B.

PacueTHble 3agaun
Pemenue 3aa4 no matepuaity TEMBbI.

Tema 8 MeTtauibl 1 uX coennHeHus (15 4)

[TomoxeHnne 31eMEHTOB, 00pa3yONIUX MPOCThIE BEIIECTBA — MeETaUlbl, B [lepuogndeckoil cucreme.
OcobeHHOCTH CTpOeHHs UX aToMOB. O0IIME CrIOCOObI MOMyYeHHsI METAJUIOB M UX (PU3UYECKHe CBOWCTBA. XU-
MUYECKHE CBOMCTBA MeTayIoB. O01Iast XxapakTepucTtrka 31eMeHTOB [A—IIIA-rpynmn. Okcuasl U IEPOKCUABI HA-
Tpus U Kayus. PacriozHaBaHue KaTUOHOB HATpus U Kanus. Cojid HaTpuUsl, Kalusl, KaabIUs U MarHusi, UX 3Haye-
HUE B NIPUPOJE U JKU3HU YeJIoBeKa. Kecmkocmb 800bl U cnocobwl ee ycmpanenus. KomnnexcHvle coeounenus
AMOMUHUA. ATIOMOCUTUKATNDL.

Mertamer IB-VIIB-rpynn (Mens, IIMHK, XpOM, MapraHell, Xene3o0, cepedpo, pTyTh). OcoOEHHOCTH
cTpoeHus aromoB. O0mue ¢puznyeckue U XumMuieckue cBoiicta. [lonmydenue u npumeneHne. OKCUIBI U THUI-
POKCHJIBI 3TUX METAJIOB, 3aBUCMMOCTb UX CBOMCTB OT CTENEHHM OKHCIEHHUS 3JeMeHTa. Baxueiiiue counu.
OxucnuTenbHbIe CBOMCTBA COJNECH XpoMa M MapraHila B BBHICIIEH CTETICHH OKUCICHUS. Komniexchvie coedute-
HUs Xpoma. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COEIWHEHUH, BBICIINX
OKCHUJIOB ¥ THUJIPOKCHUIOB.

Wnentudukanus HeOpraHn4eckux BEIIECTB U HOHOB.

JdemoHcTpanuu
- Konnexuust MeTanioB ¢ pa3inyHbIMUA (PU3MUECKUMHU CBOMCTBAMH.

- BzaumogelictBre METAIIIOB C HEMETAJUIAMHU M BOJIOM, AJIFOMUHUS C PACTBOPAMU LIEIIOYH, CEPHON U a30THOU
KHCJIOT.

- OTHOILIIEHKE ATIOMUHHUS U JKeJie3a K KOHIEHTPUPOBAHHBIM PAaCTBOPAM a30THOU U CEPHOM KUCIIOT.

- MuHepaibl, cosiepkaliiue XpoM, MapraHell, *ejie30, MeJlb U IIUHK.

- OOpa31el Xpoma, MapraHiia, MeJiv, IIMHKa U UX CIUIABOB.

- ['openue xenes3a B KUCIOPOJE U XJIOPE.



- [Monyuenne runpoxcunos xenesa (II) u (III), uX KUCIOTHO-OCHOBHBIC U OKHCIUTEIBHO-BOCCTAHOBUTEILHEIC
CBOMICTBA.

- B3aumopeiicTBre MeaM ¢ KOHLIEHTPUPOBAHHOM M pa30aBIeHHOM a30THOM KUCIOTOIA.

- PacTBOpeHMe IMHKA B KMCIIOTaX M MIEI0YaX.

JlabopaTopHblii onbIT 18
B3anmoaeiicTBre METaII0B ¢ PaCTBOPAMH IIEJIOYEH.

JlabopaTopHblii onbIT 19
CoenuHenusa Maprasiia.

JlabopaTopHblii onbIT 20
[TonydeHnue okcuaa U KOMIUIEKCHOT'O OCHOBaHUs cepedpa.

JlabopaTopHslii onbIT 21
[TonydyeHue rugpoKcuia HMHKA U UCCIIEI0BAaHUE €T0 CBOMCTB.

IIpakTyeckas padora 6
CoennHeHus Xxpoma.

IIpakTyeckas padora 7
CoenuHeHus xenesa.

IIpakTHyeckas padora 8
CoenuHeHusI MEIN.

IIpakTyeckas padora 9
Nnentrudukanus HEOPraHMUIECKUX COSTUHEHUH.

PacueTHble 3agaun
Pewrenue 3agad no matepuairy TEMBI.

XuMHus 4 )KU3Hb

IV XUMHNYECKASA TEXHOJIOI'USA U OKOJIOT'USA (13 v)

Tema 9 XuMusi u xXumMnueckasi Texnosorus (6 4)

XuMus B MpoMblieHHOCTH. O011IMe IpeaCTaBIeHNs O IPOMBIIUICHHBIX CIIOCO0aX MOJy4eHUs XUMHUYIe-
CKUX BEILECTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHON KUCIOTHI). [IpombiuiienHoe noiyyeHue yy2yna u
cmanu. HaydHble IpUHIMIIBI XUMUYECKOTO MPOU3BoACTBA. [IpoMbinuieHHas opranndeckas Xumus. Colpbe IS
OpraHU4ecKoi nmpoMelnuieHHOCTH. [IpobieMa 0TX010B U TOOOYHBIX MPOAYKTOB. Hanbonee KpymHOTOHHAXKHbIE
MIPOU3BOJICTBA OPraHUYECKNUX COCAMHEHUN. YepHas u nBeTHas Metautyprus. CTeKI0 U CHIIMKaTHAs IPOMBIIII-
JIEHHOCTb.

JdemoHcTpanuu
- Monens nim cxeMa pou3BOJACTBA CEPHOU KUCIIOTHI.

- Mozaens wim cxema npou3BOACTBA aMMHUAKA.
- Tabnuibl MO MPOU3BOACTBY UYT'yHA U CTAJH.
- Monaens nOMEHHOU EeYH.

- Mopenp KUCI0pOJHOTO KOHBEPTEPA.

- O0pasipl YyryHa u CTaju.

- Cxema 6€30TXO0JHOTO MPOU3BO/ICTBA.

JKCKypceus
[IpeanpusTust 1o MPOU3BOJCTBY HEOPTaHUYECKUX BELIECTB.

PacuerHnrbie 3agaun
Pacuer BbIX0J1a TPOYKTaA PEAKIUU.

Tema 10 Oxpana okpy:xarwiueit cpeasnl (7 4)

XuMus 1 3Kojorusi. XUMHUYECKOE 3arpsi3HEHUE OKpYJKaroLlei cpenbl U ero nocienctsusa. OxpaHa rua-
pocdepsl, mouBbl, aTMOchepshl, GIopbl U GhayHbl OT XUMHUYECKOTO 3arpsi3HeHus. HaydHble METO/IbI TO3HAHUS B
xumun. Hctounukn xumudeckoi wHpopmanuu. [louck wmHbOpManuu Mo Ha3BaHUSM, HICHTH(PHUKATOpaM,
CTPYKTYpHBIM (hopmyrnam. XUMUYECKUN aHANIW3, CHHTE3, MOJCIUPOBAHNE XUMUUYECKUX MPOLECCOB U SBJICHUIMA
KaK METOJbl HAyYHOT'0 MO3HaHUs. Mamemamuueckoe MoOeruposarue npoCmpanCcmeeHHo20 CMpoeHus MOLEK)
opeanudeckux eeujecms. CospemenHble BUIUKO-XUMUYECKUE MemOoObl YCIMAHOBLEHUsI COCMABA U CMPYKMYpbl
eewjecms.

Xumus u 310poBbe. JlekapcTBa, pepMEHTHI, BUTAMUHBI, TOPMOHBI, MUHEpaJbHbIe BOABL. [Ipobiemsl,
CBSI3aHHBIE C MPUMEHEHHEM JIEKapCTBEHHBIX IpermapaToB. BpenHbie MPUBBHIYKU U (DAKTOPBI, pa3pylIaroline
310pOBhe (KypeHHe, yIoTpeOIeHne allkorouisi, HapkomaHus). Panmonansnoe nutanue. [Tumessie mod6aBku. Oc-
HOBBI NMUIIEBON XUMHH. XUMHS B MeauuHe. PazpaboTka nekapcTB. XMMHUYECKHE CEHCOPbI. XUMHsI B TIOBCE-



JTHEBHOM KHU3HU. Morole 1 YucTAlme cpeacTra. PenemnenTsl, nuHceKTULIMABL. CpeacTBa JIUYHON TMTHEHBI U
KOCMETHKHU.

[IpaBua 6e3omacHOi PabOTHI C €NKUMHE, TOPIOYMMH H TOKCHYHBIMHU BEIIECTBAMU, CPEICTBAMHU OBITOBON
XUMUU. XUMUS U CEIbCKOE X03iCTBO. MHUHEpabHBIE U OpraHrdeckue ynooperus. CpencTsa 3amuThl pacTe-
HUMl. XUMHS U SHepreTuka. [IpupoaHbie UCTOYHUKH YIiieBo10opoaoB. [Ipupoanblii 1 monyTHbINH HeTAHON Ta-
3bI, UX COCTaB W ucnoyib3oBanue. CoctaB HedTH U ee nmepepadorka. Hedrenpoaykrel. OkTaHOBOE YHCIIO OCH-
3uHa. OXpaHa OKpyKarwIiei cpeasl mpu HedTenepepaboTKe U TPAaHCIOPTUPOBKE HEPTEIPOAYKTOB. AJIbTepHA-
THUBHBIE UCTOYHUKHU SHEpruu. Xumus B crpoutenscrse. Llement. beron. [loagbop onTuManbHBIX CTPOUTENbHBIX
MaTepuaioB B MPAKTUYECKON AESATEIHLHOCTH YEIOBEKA.

JdemoHcTpauuu
- CxeMbl KpyroBopoTa B IPUPOE KUCIOPOAa, a30Ta, CEPbI, YIIAEPOIa, BOIbL.

- Cxema 6€30TXO/IHOTO MPOU3BOCTBA.
- GunbMbI 0 3arpsA3HEHUHN BO3/1yXa, BOJBI U MOYBHI.
- CxeMa OYMCTKHU BOABI (CTAIUH MOATOTOBKH MMUTHEBOM BOJIBI).

JlabopaTopHbIii onbIT 22
Kucnorurie noxan.

JdoMamHuii 3KCIIepUMEHT
HccnepoBanue KUCIOTHOCTHA OCAAKOB.

JlabopaTopHbIii onbIT 23
KauecTBO BOILI B Halleil MECTHOCTH.

Hanpagnenusa npoeKmuoii 0eameapbHOCmu 00y4aouuxca:

HarmpasiieHust mpOeKTHOM Hazpanne npoexta
JESATETLHOCTH 00 YJarOIIIXCSI 10 - 11 xmacc
TBopueckoe XHUMHS BOKPYT Hac. XUMHs JIETOM.
Uccnenosarennbckoe Hccaenosanue cuera. McciaenoBanue MouBEkl. MccineqoBanue BObI

H3 KpaHa. I/ICCHGI[OBaHI/IG BOJBI U3 PCKHU.

IIpakTHUKO-OPUEHTUPOBAHHOE N3ydenne XMMHUYECKUX BEIIECTB B OBITY. UTO CKpBIBACT yIIaKOBKa
MPOAYKTOB?

WudopmannonHoe Y4éHble XUMUKH. AKTYaJIbHbIE OTKPBITHS XUMUH.

Urposoe 3aHuMarenbHas Xumus. M3 yero caenanbl UTpymKku?

ConmanpHoe Yrunu3zanus nonumepoB. KoMy HyxHa Xxumus?

B yue6noM mimane MBOY COII Nel Ha u3y4yeHHe XUMHUH B CPEIHEH MIKOJIE OTBOUTCS 3 y4eOHBIX yaca
B HEZENI0 B TeueHue AByX JieT — B 10 u 11 kiaccax (rpynmsl XUMHKO-Onosorudeckoro npoduis). KonnmuectBo
yueOHbIx Henmenb B 10 u 11 kmaccax coctaBiseT mo 34 y4eOHbIX Henenu (Bcero 68), B CBS3U € ATUM Ha U3y4e-
Hue xumuu otBoautcs 1o 102 gaca, a ve 105 yacoB, kak MPeAyCMOTPEHO aBTOPCKON MPOrpaMMoil.
2. Temarnueckoe NJIAHMPOBAHHE C YKA3AHMEM KOJHUYECTBA YaCOB,
OTBOAMMBIX HA OCBOCHHME KAJK10# TeMbI:

10 knacc (3 yaca B Henesto, 102 yaca B roa)
Paznen Koun- Temsl Kon- | OcHOBHEBIE BUABI NEATEILHO- OcHOB-
BO BO | cTh oOywaromuxcs (Ha ypoBHE | HBIC Ha-
JacoB 4acoB YHHUBEPCATbHBIX Y4EOHBIX npaBJie-
JIEHCTBUIN) HUS BOC-
[HTAa-
TEIbHOH
JesATElb-
HOCTH
OcHOBBI  OpraHuve- 5 [Ipenmer  opranuye- 1 JlaBaTh ompenenenue moHs- | 1,5
ckoii xumuu. Bpene- CKOH XVMMHHU. THIO «OPTaHUYECKasl XHUMUS».
HHE B OPraHUYecKYH OcoOeHHOCTH OpraHu- 1 OOBsCHATH, TIOYEMY Opranu- | 1,5,
XHMHIO. YECKHUX BEILECTB. YECKYI0 XHMHIO BBIJICTHIN B
OCHOBHBIE TI0JIOKEHUS 1 OTHENbHBIA pa3fel XUMHH. | 1,2
TEOPUH XHUMHYECKOTO VYka3pIBaTh dTambl Pa3BUTHUS
CTPOCHHSI  OpraHuye- opranudeckoil xumuu. Cpas-




CKHX COEeTUHEHUN
A.M. Bytneposa.

3aBHCHUMOCTh CBOWCTB
BCIIECTB OT XHUMUYC-
CKOI'0 CTpPOEHHUSI MoJIe-
Kyl1. M3omepus u uso-
MEpHI.

Knaccudpukanus u
O0COOEHHOCTH OpraHu-
YECKUX PEaKLIMi.

HUBAaTh OPraHUYECKUE U HEOP-
raHnyeckue Bemectna. [lepe-
YUCJISITh OCHOBHBIE TMPEAINO-
CBUIKM BO3HHUKHOBEHHUS TEO-
pUU XHUMHUYECKOTO CTPOEHHUS.
Paznuyath Tpu OCHOBHBIX TH-
I1a YIJIEpOAHOIO CKEJeTa: pas-
BETBJIEHHBIA, HEpPa3BETBIICH-
HbI M nukianueckuit. Ompe-
NeNATh Haluyue aToMOB YI-
JepoAaa, BOAOPOJA U XJIOpa B
OpPraHMYECKUX BEIIEeCTBaX.
Paznuuate mnoHsATHA  «OIEK-
TPOHHass 000JIOUKa» U <«3JeK-
TpoHHast opOuTanby. M300pa-
XKaTh DJIEKTPOHHBbIE KOH(UTY-
paluyd atoMoOB 3JE€MEHTOB |-
ro U 2-ro MepHoJIoB C MOMO-
IIbIO DJIEKTPOHHBIX M Tpadu-
YECKUX AJICKTPOHHBIX  (op-
Myl OOBSICHITH MEXaHU3M
o0pa3zoBaHHusI U OCOOECHHOCTH
n- U o-cBsazed. Omnpenensarsb
MIPUHAIJICKHOCTh ~ OpraHuye-
CKOT'O BEILIECTBA K TOMY WM
MHOMY KJIacCy IO CTPYKTYp-
HoOW ¢opmyne. Kmaccudumm-
poBaTh peaklMu B OpraHuye-
CKOW XHMUM.

Pa3zpen 1.
YrieBoaopoasl.
Tema 1. IlpenenbHbie
YTJIEBOJOPO/BI.
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DJIEKTpOHHOE U Tpo-
CTPaHCTBEHHOE CTpOe-
HUE MOJIEKYJIbI METaHa.

l'omonornueckui  psin
W HOMEHKJIATypa aJiKa-
HOB.

N3zomepus yriiepoaHo-
IO CKEJIETA aJKAHOB.

duznueckue U XUMH-
YyecKHe CBOMCTBA ajKa-
HOB.

Haxoxnenue wmoseky-
JSIPHBIX (OPMYI yrie-
BOJIOPOJIOB.

[IpakTuyeckas pabota
Nel mo teme: «Kagect-
BEHHOE  OIpPECIICHNUE
yriiepoza, BOJOpoJa H
XJIOpa B OPraHUYECKUX
BEICCTBAXY.

Ilonyyenue u mnpume-
HEHUE AJIKAHOB.

O06o00m1ieHne 3HaHMH 110
temaMm: «Teopusa xu-
MHUYECKOTO  CTPOECHUS
OpraHUYECKHUX COEeIu-
HeHui.  IIpenenbHble

OOBACHATh  MPOCTPAHCTBEH-
HOE CTPOEHHUE MOJIEKYJ aJiKa-
HOB HAa OCHOBE IIpEJICTaBIIe-
HUI 0 THOpUAN3ALUU OpOUTa-
Jed aroma yriepona. Msro-
TaBJIUBaTh MOJEIH MOJIEKYJI
AJIKaHOB, PYKOBOJICTBYSICh
TEOPUEN XUMHUYECKOIO CTpOE-
HUSI OpPraHUYECKUX BELIECTB.
OTnn4ath TOMOJIOTH OT H30-
MepoB. CocCTaBiATh CTPYK-
TypHBbIe (OPMYIBI ¥ HA3BaHUS
n3omepoB. HaswiBaTh ankaHbl
0 MEXKIYHapOJHON HOMEHK-
natype. PackpeiBaTh IpU4MH-
HO-CJIEICTBEHHYIO 3aBUCH-
MOCTh MEXJy MOJSIPHOM Mac-
COM allkaHOB M HX (Qu3nUe-
ckumu cBoicTtBaMu. CocrtaB-
JATh YPAaBHEHUS XUMHUYECKHUX
peaKkuuii, XapakTepU3YyIOIINUX
XMMHYECKHE CBOMCTBA METaHa
U ero romosioroB. [Iporuosu-
pOBaTb CBOMCTBA HEU3Y4YECH-
HBIX BEILECTB 10 AHAJIOTHH CO
CBOMCTBaMU U3Yy4YeHHBIX. Pac-
CKa3bIBaTh O BKJIAJIE PYCCKUX

2,5

2,5

2,5,8

5.8




YTJICBOOOPOALD).

KonrponsHast pabora
Nel mo Temam: «Teo-
pus XUMHUYECKOTO
CTPOEHHsI  OpraHuye-
CKHUX COEMHEHUI.
[IpenenvHble  yriIeBO-
JTOPOABDY.

Y4YEHBIX B PACKPBITUE MeXa-
HHU3Ma pEaKIui 3aMeLICHHUS.
Pemare pacu€THble 3amaun Ha
BbIBOJI (OPMYIIBI OpraHuye-
CKOT'O BEILIECTBA.

2,5

Tema 2. Henpenensb-
HBIE YTJIEBOJIOPO/IBI.

14

DJIEKTPOHHOE U TIpo-
CTPaHCTBEHHOE CTpO€-
HUE MOJIEKYJbl ATHIIE-
Ha.

Anxkedrl. I'omonoruue-
CKMH pSJ, HOMEHKJa-
Typa U U30MEPHUSL.

duznueckue U XUMH-
YyecKHe CBOMCTBA ajIKe-
HOB.

[Tonydyenue u mnpume-
HEHUE AJIKEHOB.

O0001eHne u cucre-
MaTH3alusa 3HAaHUKU 00
AJKAHAX U AJIKECHAX.

AJTKaIreHsl.

HarypanbHslii U CUH-
TETUYECKHI KAyUyKH.

DNEeKTpOHHOE U TIpO-
CTPAHCTBEHHOE CTpOe-
HUE MOJEKYJIbl aleTh-
JIeHa. I'omonoruye-
CKMH pSJ, HOMEHKJa-
Typa U H30MEpUS all-
KHHOB.

dusnueckue U XUMH-
YyeCcKHEe CBOWCTBA ajl-
KHAHOB.

Ilonyyenue u mnpume-
HEHUE alleTHIICHA.

O00011IeH1E 3HAHUHN IT0
teme: «HenpenenbHble
YTJIEBOJOPOABDY.

OOBACHATH  MPOCTPAHCTBEH-
HOE CTPOCHHUE MOJIEKYJbl ATH-
JIeHa Ha OCHOBE IpejcTaBlie-
HUI O TrUOpUIW3AIMH aTOM-
HBIX opOuTaneil yriaepoja.
H300paxxaTb  CTPYKTypHBIE
(GhopMysIBl aTKEHOB U UX H30-
MEpOB, Ha3bIBaTh AIKEHBI I10
MEXKJIYHApOAHON HOMEHKIIa-
Type, COCTaBIATH (HOPMYIIBI
QJIKEHOB IO WX Ha3BaHUSIM.
CocTaBiaTh ypaBHEHUS XH-
MHYECKUX pEaKInil, XapakTe-

pHA3YIOIIUX XAMUYECKHE
CBOWCTBa ajKeHOB. Packpsi-
BaThb MMPUIUHHO-
CIIEICTBEHHYIO 3aBUCUMOCTH

MEXKIy MOJIIPHOM Maccou ai-
KEHOB M UX (UIUYECKUMU
CBOWCTBaMH. dopmyHpo-
BaTh NIPaBUIO0 MapKOBHUKOBA.
[Tonyuats stmneH. [loka3bl-
BaTh HENPEIEIbHBIN XapakTep
STWJIEHA ¢ NOMOUIBK KayecT-
BEHHOW pEaKIUU Ha KpaTHbIE
CBSI3H. XapakTepu3oBaTh
ANIEKTPOHHOE CTPOECHME aJIKa-
JIMEHOB, 3aMKCHIBATh OOIIYIO
¢dopmyny. CpaBHHBATh IUBU-
Hun u nsonped. CocTaBiATh
YpPaBHEHHSI XMMHUYECKHUX pe-
aKIUu, XapaKTEPU3YIOIINX
HEIpPEACIbHBIA XapakTep all-
kagueHoB. OOBSACHATH  Sp-
rUOpUIN3AIMI0 U TPOCTPaH-
CTBEHHOE CTPOECHHE MOJCKY-
Jbl ALETWIIEHA, Ha3bIBATh TO-
MOJIOTH alETWJIEHAa II0 MEX-
JYHApOJHOW HOMEHKJIATYpE,
COCTaBJISITh YPAaBHEHHs PEaK-
LHNA, XapaKTEPU3YIOLIUX XU-
MHYECKHE CBOMCTBA aleTHJIE-
Ha. PackpbiBaTb IPUYMHHO-
CIICACTBEHHYIO 3aBHUCHUMOCTH
MEXKy MOJIIPHOM Maccou ai-
KAHOB, QJIKCHOB M AJIKWHOB H
uX (U3NYECKUMHU CBOICTBa-
MHU.

2,5

2,5

2,5

7,8

2,8




Tema 3. Iluxnudeckue 11 LlukmoankaHsl. 3HaTh oOmpeAesieHHe MOHATHs | 2,5
yraeBopopozasl.  Ilpu- Apomarnyeckue yrie- «UHMKIIOAJIKaHbI», 3alHChIBaTh | 2,5
pOIHBIC HUCTOYHUKH BOJIOPOJIBI (apeHbI). ux o0mryro (hopMyIiy, COCTaB-
YTJI€BOJOPOIOB. dusuueckne u XUMU- 9T (QOpMyJIBI M Ha3BaHusA | 2.5
YeCcKHe CBOICTBA OEH- M30MEpOoB LUKI0aIKaHoB. Co-
30J1a. CTaBJIATh YPABHEHUS pEaKIUi,
Oco0eHHOCTH XHUMHYE- XapaKTCPU3YIOIUX  XUMHUYC- | 2
CKHX CBOMCTB TOJIyOIIa. CKHe CBOMCTBA ITMKIOAIKAHOB.
Crtupon. OOBSACHATDH DJCKTPOHHOE U
HOHY“IGHI/IG A TpUMe- IIPOCTPAHCTBCHHOC CTPOCHHUC | D
HeHue OeH30Jla U ero MOJICKYJIbI OcH3o0I1a. I/I306pa-
TOMOJIOTOB. JKaTh CTPYKTYPHYIO (bopmyity
[IpupoaHbIE HCTOYHH- Oenszona aByms crocobamu. | 2 58
KM YIIEBOJOPOIOB U OOBsCHATh, KaK CBOWMCTBA
HX IepepaboTKa. OeH3olia 00YCIIOBIEHBI CTpOE-
B3anuMOCBSI3b Tpe- HUEM ero Mosekynbl. Onucel- | o
JCIBHBIX, HEIPeLelb- BaTb (U3MYECKHE CBOMCTBA
HBIX, ApOMATHUCCKHIX OEH30/1a M €ro BIMSHUE Ha
YIIEBOIOPOIOB M BO- opranu3M. CocTaBisATh ypas-
JOPOHBIX COCAMHCHUH HEHUS XMMUYECKUX DPEaKIuii,
HEMETAIIOB. XapaKTePU3YIOIMIUX  XUMHUYe-
O60061IeHNe 3HAHMIT 110 CKHE CBOWCTBA OCH30Ia 1 €ro | ) 5
paszeny:  «YTIeBOLO- TOMOIIOTOB. [Iporuo3uposars
PO CBOHCTBA HEM3YHCHHBIX BE-
KoHTponbHas pabota IECTB 110 aHAJIOTHH CO CBOM- [ 9
Nel o pasmeny: «Yr- CTBaMH M3YYEHHBIX. XapakTe-
JeBOJOPOJIBI. pU30BaTh COCTaB MPUPOIHOTO
raza M IONYTHBIX HE(TAHBIX
ra3oB. XapakTepu3oBaTh CIIO-
coObl mepepaboTKu  HEedTH.
OOBsACHATH OTIAMYME OEH3MHA
NpSAMOM TIEPErOHKU OT Kpe-
KHHT-O0CH3MHA.

Pasznen 2. 35 | 'anoreHonpous3BOAHbBIE CocraBnsate Gopmynasl U Ha- | 2,5
DOYHKIHOHAIBHBIE YTJIEBOJIOPOJIOB. 3BaHMS  TAJOT€HOMPOU3BOJ-
NPOU3BOJAHBIE yIile- CroupThl: TOMOJIOTHYE- HBIX YIJ1€BOJA0pOJ0B. Packpel- | 1,2,5
BOJOPOAOB. CKUU psiJl, HOMEHKIIa- BaTh MPUYUHHO-
Tema 4. I'aorenonpo- | 12 | Typa u uzomepus mpe- CIIEZICTBEHHYIO  3aBUCHUMOCTb
U3BOJHBIE W THJIPO- NENBHBIX  OJIHOATOM- MEXIYy HMX COCTaBOM, CTpOe-
KCUJIbHBIE  MPOU3BOJI- HBIX COUPTOB. HUEM U XMMHUYECKUMHU CBOM-
HBIE YTJIEBOJIOPOJIOB. dusnueckue CBONCTBA ctBamu. M300paxaTs 00myro | 2

MPEICIbHBIX OJIHO- (dbopMyIly OTHOATOMHBIX IIpe-
ATOMHBIX CITUPTOB. JEeNbHBIX cUPTOB. OOBSICHSITH
XHUMHYECKUE CBOMCTBA o0Opa3oBaHue BOJIOPOJIHOH | 2
MIpEeICIbHBIX OJIHO- CBA3HU U €C BJIMUJAHHEC Ha (1)1/131/1-
aTOMHBIX CIUPTOB. YECCKHE CBOMCTBA CIIMPTOB.
[Tonyyenne u mnpume- CocraBsth CTPYKTYPHBIC | 2.6..7,8
HEHUE CIUPTOB. (bOpMyJILI CIIMPTOB U HUX H30-
MHOTrOaTOMHBIE CITHP- MEpOB, Ha3bIBaTh CIHUPTHI TO | D
ThL MEXIYHapOJAHOH HOMEHKJIa-
[IpakTuueckas paborta Type. O6T:’ICH’ITI’ 3aBuCH- | 7 58
Ne2 o teme: «CBOMHCT- MOCTb CBOWMCTB CIHPTOB OT

Ba OJHOAaTOMHBIX U HAMaust  (PYHKIMOHAIBHOM
MHOTOaTOMHBIX ~ CIIUP- rpynmel  (-OH).  Cocrasmsats
TOBY. YpaBHEHHUSI XHUMHYECKHX pe-
®enosn. CpoiictBa de- AKIMH,  XAPaKTEPU3YIOIHX | )




HOJIA. CBOWCTBA CIIUPTOB U UX MPH-
ApomaTudeckue CIup- 1 MEHeHue.  XapakTepu3oBath | 2
Tel. O000IIEHNEe 3Ha- ¢dusnonornueckoe JIencTBUe
Hu# 1o teme: «l'mapo- MmeTaHosa u sranona. Cocras-
KCUJIbHBIE  NPOU3BOJI- JSTh YPaBHEHUS XHUMHUYECKUX
HBIE YTJIEBOJIOPOJOBY. peakuuii, XapakTepHU3yIOIIHUX
CBOICTBA MHOTOATOMHBIX
CHUPTOB, U MPOBOAUTH Kadye-
CTBEHHYIO PEaKIUI0 Ha MHO-
roaToMHble CcHUpThL.. OObsC-
HSATh 3aBUCUMOCTH CBOWCTB
(dheHoma OT CTpOEHHUs ero Mo-
JIEKYINIbI, B3aUMHOE BIUSHUE
aTOMOB B MOJIEKyJie Ha MpH-
Mepe ¢enona. CocTaBisATh
YpaBHEHUSI XHUMHUYECKHUX pe-
aKLMiA, XapaKTePU3YIOIINUX
XUMHUYECKHE CBOWCTBa (hEeHO-
na. XapakTepu3oBaTb CIIOCO-
Obl TMOJy4YeHUs, (PU3NIECKHE
CBOMCTBa 00JIACTH TPUMEHE-
HUs QeHoa.
Tema 5. KapOouumb- AJbJIeruibl U KETOHBI. 1 CocraBnare Gopmynsl uzome- | 2,5
HBIE COEUHEHUS. ®OuU3nYecKue U XUMH- 2 POB, TOMOJIOTOB aJbJECTUIOB U | 2,5
YecKue CBOMCTBa mpe- KETOHOB, Ha3bIBaTh UX IO Me-
JICNIBHBIX aJIbJICTHIOB. XKIYHApOJAHON HOMEHKJIATYpe.
[lonydyenue u npume- 1 OOBACHATD 3aBUCHMOCTB | 2.5
HEHHME aNbIETUI0B U CBOICTB albAETUI0B OT
KETOHOB. CTpOCHHS UX (YHKIIHOHATb-
HoW rpynmbl. CocTaBisATh
YpPaBHEHUs pPEakLMH, Xapak-
TEpU3YIOLIUX CBOWMCTBA ajb-
nerunos. IIpoBoauts kaudect-
BEHHbIE PEaKIMKM Ha ajibJeru-
nel. OnuchiBaTh (HU3HOIOTH-
YyecKoe IECHCTBUE alILIACTHIIOB.
Xapaktepu3oBaTth  00JacTu
npuMeHeHus (opmanpaeruia,
areTaupJeruaa 1 aleToHa.
Tema 6. KapbonoBbie CoctaB u CcTpocHHE 1 CocraBnsate Gopmynsl u3ome- | 2,5
KHCIIOTBl M HMX TIPOU3- MpeneabHbIX  OJHOOC- POB ¥ TOMOJIOTOB KapOOHOBBIX
BOJIHBIE. HOBHBIX  KapOOHOBBIX KHCIIOT M Ha3blBaTh HUX IO
KHCJIOT. MEXIYHApOAHOM HOMEHKIIa-
duszndeckue M XUMU- 2 Type. 2
YECKHUE CBOMCTBa Kap- OOBACHATD 3aBUCHUMOCTh
OOHOBBIX KHCJIOT. CBOMCTB KapOOHOBBIX KHCJIOT
OcoGenHoctu  cTpoe- 1 OT HaNMU4usl GyHKIIMOHATHHOU | 2
HAS M  XHUMHYECKUX rpynmel  (-COOH). Cocras-
CBOMCTB  MypaBbUHOMI TSTh ypaBHEHUS PeakIuil, xa-
KuciaoTel. [lonmyuenue PaKTEPU3YIOLIUX CBOICTBa
U TpUMEHEHHE KapOo- KapOOHOBBIX kucaoT. I[lomy-
HOBBIX KHCJIOT. 4aThb YKCYCHYIO KHUCIOTYy H
[IpakTrueckas pabota 1 J0Ka3bIBaTh, YTO OTO BEILECT- | 2,58

Ne3 mo Teme: «llomy-
YEHUE YKCYCHOM KH-
CIIOTBI U W3y4YEHHE €€

BO OTHOCHUTCA K KJIacCy KH-
cioT. OTau4aTth MypaBbUHYIO
KHUCJIOTY OT YKCYCHOM € TIO-




CBOWCTBY.

MO0 XHUMHUYCCKUX PCaAK-

Bricuiue npenenbHbie 1 muii. CocTaBisTh KadecTBEH- | 2
U HempeAe/bHbIC Kap- HYI0 pPEaKklHI0 Ha MYypaBbU-
OOHOBBIC KHUCJIOTHI, HYIO KHCIIOTY, a TakKXe ypaB-
JIBYXOCHOBHBIE,  apo- HEHHUSI PeaKUi, OTPAKAIOIINX
MaTHYECKHE. CHOCOObI TMoJydeHus KapOo-
O0001IeHrEe 3HAHUHA T10 1 HOBBIX KHCJIOT. XapakTepus3o- | 2
temam:  «KapOoHMIIb- BaTh 00JIACTH UX TPUMEHEHUS
Hble coeauHenus. Kap- u (usnonorudeckoe neicr-
OOHOBBIC KHCIIOTBI | Bue. CpaBHUBATH CBOMCTBA
UX MTPOU3BOIHBIC. JIBYXOCHOBHBIX,  HENpeaelb-
HBIX, apOMAaTHYECKUX U Tpe-
JIeTbHBIX OJHOOCHOBHBIX KH-
cnot. CocTaBisTh ypaBHECHHS
peakuuil, OTPAKAIOIIKUX CBOM-
CTBa YKa3aHHBIX KHUCIIOT.

Tema 7. D¢upsr. 6 IIpocTeie U ClIOXKHBIE 2 3anuceiBaTh obmue Gopmydisl | 2
3(hupsI. a¢upoB, xupoB. COCTaBIATH
Kupsl. 1 dbopMynbl W Ha3zBaHUA Tpo- | 2,5.6,8
Mblla M CHHTETHYE- 1 CThIX H CIIOXKHBIX B(bl/IpOB,
CKHE MOIOIIHNE CPEICT- XKUPOB, UX U30MEpPOB. ONUCHI-
Ba. BaTh HAaXOXICHHUE CIIOKHBIX
[Ipakthdeckas pabota| 1 | 2GuUPOB B mpupoje, CrnocoOsl | 5,8
Ne4 o teme: «mapo- UX TONlydeHuss U 00nacTH
M3 KHpOB. M3roros- MIPUMEHEHUS. CocTaBisTh
JCHWE MbBUIa PYYHOU YpaBHEHUS pEaKIui, Xapak-
paboTH. TEPU3YIOLLIAX XUMHAYECKHE
[TpakTuueckass paboTa 1 CBOMCTBAa 3(GHMPOB U IKHMPOB. | 58
No5 mo Teme: «Perre- CocraBnsiTh ypaBHEHHUS peak-
HHE DKCIIEPHMEHTalb- it srepudukanuu. OObscC-
HBIX 3aJa4 Ha paclo- HATDb 6HOHOFH‘I€CKyIO POJib
3HaBaHUue opranuye- KHPOB. OOBICHATL MEXAHU3M
CKHUX BEIIIECCTB». MOKOIICTO ACUCTBUA Mbllla H

CMC. Cobmromate mpaBuia
6e3omacHOro OOpamieHus: o
CpelicTBaMH OBITOBOM XUMHH.

Tema 8. A3sorconep- 6 HuTpocoenunenus. 1 3HaTh MOHATUS «HUTPOCOEIU- | 2

JKallue COCIUHCHUS. AMUHBI. 1 HEHUS», «AaMMHbBI»; 3aIlMChl- | 2
AnwiuH - npeiacraBu- | 2 | BaTh 00myro (opmyiny 5THX | 2
TENb  apOMATHYCCKHUX COCUHECHU, COCTaBJISATh
aMHHOB. YpaBHEHHUS peaklUuid, Xapak-
O000IIeHNE 3HAHU 110 1 TEPU3YIOLUIUX CHOCOOBI MOIy- | 5
pasgeny: «DyHKIHO- YEHUS] U XUMUYECKUE CBOMCT-
HAJIbHBIC TPOM3BOIHBIC Ba HHUTPOCOCIUHEHUH, Xapak-
YTJIEBOJIOPOIOBY. TEpU30BATh ¢buznueckue
KonTponsHas pabora 1 CBOMCTBAa M 00JaCTH HpHUMeE- | 2 5
No2 o pasneny: Henus.  Kmaccudunumposarthb
«CDYHKHI/IOHaHBHBIG aMuHEL. CocTaBIATH (bOpMy.]'IBI
IIPOU3BOJHBIC YIJIEBO- 1 Ha3BaHUA aMHMHOB M HUX H30-
JIOPOJOBY. MepoB. CocTaBisiTh YypaBHe-

HUS  peaklui, XapakTepu-

3YIOIMUX CHOCOOBI TOTYYCHUS

U XHUMHUYECKHE CBOMCTBA aMU-

HOB, aHWJIWHA. 3HATh KadecT-

BEHHYIO PEaKIMIO0 Ha aHUJIMH.
Pazpea 3. 13 AMWUHOKHCIIOTEL. 1 OO0OBACHAITD 3aBUCUMOCTD | 2




budynkunonanbHbIe benku. CBOMCTB  aMMHOKHCIOT OT | 2,5,8
coeUHEeHUsI. [MpakTuueckas paboTa CTpOCHHSI UX (PYHKIHOHAIb-
Tema 9. AmuHoxkucno- 3 Ne6 mo Teme: «Mccne- HbIX rpynn. HaseBare amu-
ThI U OCJIKHU. JIOBaHHE CBOWCTB Oel- HOKHUCJIOTHI 10 MEXAyHapo-
KOB). HOM HOMEHKJAType M COCTaB-
JSTh ypaBHEHUS peakiuil, xa-
PAKTEpU3YIOIIHUX UX CBOMCTBA.
OOBICHATh  OMOJIOTHYECKYIO
poJb OENKOB M HX TpeBpare-
HUil B opranu3me. [IpoBoauTh
[[BETHBIC PEAKIIUU Ha OCNIKH.
Tema 10. YriieBoasl. 10 CocraB u knaccuguka- OOBsICHATE  OWOJIOTHYECKYIO | 2,5
uus yrieBojaoB. [uro- poinb TIoK03bL. [IpakTudecku
KO3a KaK aJbJeruioc- JOKa3bIBaTh HaIWuue (QyHK-
MUPT. XuMuueckue [IMOHAIBHBIX TPYII B MOJe-
CBOMCTBA IIIOKO3BI. KyJe TIIOKOo3bl. [IpoBoauTh
Jucaxapupl. KaueCTBEHHbIC peakIud Ha | 2
[Tonucaxapusl. roko3y.  OOBACHATH, Kak | 2
Kpaxmai. CBOMCTBa caxapo3bl CBS3aHBI C
Hoﬂﬂcaxapnﬂm_ Hen- HaJIU4YHUEM (1)YHKHI/IOHaJ'II)H1ﬂX 2
J0J1034. rpynm B e€e MOJeKyle, U Ha-
HpaKTI/I‘-IGCKaSI pa60Ta 36IBaTh 00JIaCTU IIPUMEHCHUA 5’8
Ne7 mo teme: ((FPII[pO- caxapo3sbl. CocTaBniTh ypaB-
JI3 YTJIEBOJOBY. HEHUsl peakuui, XapakTepu-
VCKyCCTBEHHBIE 1 3YIOIIUX CBOMCTBa Caxaposbl. | §
CUHTETUYECKHE BOJIOK- CocTaBmsiTh ypaBHCHHUS peak-
Ha. U THUAPONU3a KpaxMmayia H
Tpaktndeckas paGoTa TIOJIMKOH/ICHCAIlMH MOHOCaxa- | 58
Ne Pemenune skcme- puzoB. IIpoBOXMTHL KadecT-
PUMEHTAJIBHBIX  3ajad BCHHYIO DCAKIMIO Ha Kpax-
no Tteme «['eHernue- majt. Knaccu¢uuuposats Bo-
CKas  CBA3b  MEXKIY JIOKHA, YKa3bIBaTh CBHIPbE U
KIaccaMH  OpraHude- CHOCOOBI TIONYYEHHUS] HCKYC-
CKHX COSTMHEHHUID. CTBECHHBIX W CHHTETHYCCKHX
Vnentnduxauus opra- BOJIOKOH. 3al‘[l:Ic1:IBaTL ypae- [ 5
HIYECKHX COCTMHCHHIL. HEHUSI PEaKlUid TOJHUKOHJICH-
IeHetnyeckast  CBS3b canun.
MEXIy KJaccaMHh Op-
TaHUYECKUX COEJMHE-
HUM.
O0600111eHNE 3HAHUH 110 2,5
pasneny: «budynk-
LUOHAJIbHBIE COEIUHE-
HUSD).
Paznea 4. 4 A3zoTrcozpepxamue Tre- Knaccudunuposats  rerepo- | 2
A3oTcoaep:xaiiue re- TEPOLUKINYECKHE CO- uukiael. M3 ¢opmyn opranu-
TePOLUUKJINYECKHE eaunenus. [luppod. YeCKUX BEIECTB BBIOMPATH
coeUHEeHHUsI. A3zoTconepkainiie re- dbopMynbl mHpposia U TUPH- | 2
TEPOLMKINYECKUE CO- nuHa. OnuceiBaTh CTPOEHUE
enuHeHus. [lupunun. UX MOJIEKYJ, OOBSCHATH 3aBU-
KonnencupoBanHbie CUMOCTh CBOMCTB OT COCTaBa
reTepOLMKINYECKHE U CTpOCHHUsI. XapaKTepHU30BaTh
COEIMHEHUSI. CIOCOOBI MOTy4eHus1, 001aCTH
HyxnennoBele  Kucio- NpUMEHEHUs, (usnyeckue u | 2,58

THI.

xummnueckue cpoiictBa. OOb-
SICHATh OMOJIOTMYECKYIO POJIb




HYKJICMHOBBIX KHCJIOT.

Paznean 5. 3 DepMEHTHI. 1 Knaccudumuposats depmen-
buoJsiornyeckun ak- Buramuas!. 1 Tbl, BUTAaMHHBI, TOPMOHBI H | 5,8
THBHbIE BelllecTBa. l'opmonsl.  Jlekapct- 1 JIEKapCTBEHHbIE  IMpemnaparsl. | 6,7,8

BEHHbIE Npenaparsbl. YMeTh CpaBHUBATH, OIMCHI-
BaTh OWOJOTHYECKYIO pOJIb.
XapakTepu3oBaTh  IPUMEHE-
HUE.

Pa3znea 6. 6 BricokoMonekysipHbIe 1 XapakTepuzoBaTh CTPYKTYpY, | 2
O000menue 3HaHUI COEJIMHEHUSI. CBOMCTBa M IPUMEHEHHUE IIO-

110 Kypcy Oopranuye- Knaccudukamus  mo- 1 JIMMEPOB, COCTaB, CBOMCTBA M | 2,5
CKOM XUMMH. nuMepoB.  OCHOBHBIE MIPUMEHEHHE nJacTmacc.
CIOCOOBI  TOJyYEHUS OnuceiBaTh mpoOieMy oxpa-
BBICOKOMOJIEKYJISIPHBIX Hbl OKpY)Xarouied cpenbl OT
COEJTMHEHMIA. 3arpsi3HEHUs] CHHTETHYECKUMU
[IpakTuueckas pabora 1 nosmMepamu.  Pacmosnasats | 5,8
Ne9 1o Teme: «Pacrmo- OpPTaHWYECKHE BENIECTBA, WC-
3HaBaHUE IJIACTMACC U MOJIb3Ysl KaueCTBEHHBIE peaK-
BOJIOKOHY. LAH.
Kraccsl oprannueckux 2 5
COCTUHEHUN U B3aUMO-
CBSA3b MEXAY HUMH.
Kontponbaas pabota 1 2,5
Ne3 mo kypcy opranu-
YECKOU XMMUMU.
11 knacc (3 yaca B Henearo, 102 yaca B ron)
Pa3nen Kon- TeMmel Ko OCHOBHBIE BUIBI IEATEITLHOCTH 00Y-
BO J- | damuxcs (Ha ypoOBHE YHHUBEPCAIBHBIX
Ya- BO y4eOHBIX TCUCTBHI)
COB ya-
COB
Teopernueckue CoBpemennast Mo- | 1 | Ilepeuncnars BakHeHIMe XapakTtepu- | 2,5
OCHOBbI XUMHH Jenb CTpOEHUS CTUKH XHMMHUYEcKoro syemeHTa. OObsc-
Pazgen 1. Crpoe- | 22 | atoma. HATH PA3IMYHUE MEXAY MOHATHAMU «XH-
HHe BelllecTBAa. CocrostHue ojek- | 1 | MUYECKUH BJIEMEHT», «HYKIUI», «u30- | 2,5
Tema 1. Crpoenue | 9 | TpoHOB B aTOME. tom». ONUChIBaTh CTPOCHUE aTOMa, pac-
aroma. Ilepuonu- DJIeKTpOHHAs 1 | KppIBaTh (PU3MUYECKUI CMBICI AaTOMHOIO | 2.5
YECKUM 3aKOH U KOH(HTryparus HOMEpa JJIeMEeHTa, HOMEpa Iepuojaa u
nepuoandecKas aToMa. rpynnbsl. PackpeiBaTh GU3NYECKUI CMBICTT
CUCTEMA XHMMHUE- PaCHpeHeHeHI/Ie 1 KBaHTOBEIX YuCedl, (bopMyanOBaTL 2,5
CKUX  DJIEMEHTOB 5]EKTPOHOB  TIO npunuun [laymu. Omnpepenste Makcu-
J.1. Menneneena. SHEPreTUYECKUM MaJIbHO BO3MOKHO€ YHCIJIO 3JIEKTPOHOB
YPOBHSIM. Ha DHEPreTUYECKOM YpOBHE. 3allHChIBaTh
Knaccuduxanus 1 | rpaduyeckue >neKTPOHHBIE (GOPMYIBI S-, | 2.5
XUMHUYECKUX NdJIe- p-u d-31eMeHTOB. XapaKTepI/ISOBaTI) I10-
MEHTOB. PAIOK 3alOJIHEHUS 3JIEKTPOHAMU dHepre-
T[epromuueckas | | THYCCKHX YPOBHCH M MOJYPOBHEH B aro- | |2 5
CHCTEMa XUMHUe- Max. OOBSCHATH, B YeM 3aKitouaeTcs Qu-
CKHX  DJCMEHTOB 3UYECKUH CMBICT TIOHATHSA  «BAJICHT-
J.11. Menneneesa. HOCTB». OOBSCHATH, YeM ONPEICISIOTCS
[puunHsl 1 3aKo- | 1 | BAJICHTHBIC BO3MOKHOCTH AaTOMOB pa3- |25

HOMEpPHOCTH W3-
MEHEHHUS CBOICTB
9JIEMEHTOB H UX
COCIMHEHUNM  TIO

HBIX 37eMeHTOB. CocTaBnsaTh rpaduue-
CKH€ 3JIEKTPOHHBIE (OPMYIIBI 3JIEMEHTOB
NepBbIX 4 MEPHUOJIOB, & TAKXKE XapaKTepH-
30BaTh U3MEHEHHUS PaINyCOB aTOMOB XH-




nepuoiam u MHUYECKHUX JIEMEHTOB I10 IepuojamMm u A-
TPYIIIAM. rpynmnam nepuonyeckoi TabInLbl.
MupoBo33peHue- 1
CKOE UM Hay4yHOE
3HaueHue llepuo-
JUYECKOT0 3aKOHa
J.W. Menneneena.
O6o6mieHne 3Ha- 2
HUW 1O  TeMe:
«CTpoeHue aToma.
[Tepuoanueckuit
3aKOH U TMEPUOH-
yeckass — cHcTeMa
XUMUYECKHUX 7Jie-
MEHTOB .M.
MenpeneeBay.
Tema 2. Xummue- | 13 | KoBajsieHTHas OOBsCHATh MEXaHU3M 00pa3oBaHHs WOH- | 2,5
CKas CBSA3b. CBS3b. HOW M KOBAJICHTHOW CBSI3U U OCOOCHHO-
BanentHocte  u CTH (U3HYECKUX CBOWCTB MOHHBIX M KO- | 2,5
BaJICHTHBIE  BO3- BaJIEHTHbIX coeanHeHud. CocTaBisATh
MO>XXHOCTH aToma 3JIeKTPOHHBIE (OPMYJIBI MOJIEKYNT KOBa-
B CBETE TeOpuUil JICHTHBIX coeAnHeHuH. OOBACHATh Mexa-
CTPOEHHMs aTomMa U HU3MBI 00pa3oBaHMs BOJOPOAHON U Me-
XAMHUYECKOU CBSI- TAJUIMYECKOM CBSI3M M 3aBUCHUMOCTH
3M. CBOMCTB BEIECTB OT BHJA XHUMHUYECKOH
KommiekcHele cBa3u. OOBACHATH INPOCTPAHCTBEHHOE | 2.5
COEIMHEHUSI. CTPOECHHUE MOJIEKYJ OpPraHWYECKHX U He-
OCHOBHBIE Xapak- OpTaHUYCCKUX COCIUHEHUI C ITOMOILBIO 2,5
TEPUCTHKUA KOBa- MIPEACTABICHUN O THOpUIU3AIU OpOU-
JICHTHOM CBS3U. taneir. OOBSICHATH 3aBUCHIMOCTh CBOHCTB
[TpocTpaHCTBeH- BELIECTBA OT THUIIA €r0 KPUCTAIMYECKOH | 2.5
HOE CTPOCHHE MO- PCHICTKH. OOBSICHATD IIPUYIUHBI MHOTI'O-
JIEKyIL. o0Opa3usi BemIeCTB. YMETh OIpenessaTh
[TonspHOCTE  MoO- BHYTPEHHIOIO U BHEIIHIOKW C(EPBI KOM- | 2 5
JIeKyIl. IUIEKCHBIX COEMHEHUN, OOBSCHITH Me-
Wonnast CBSI3b. XaHU3M 00pa30BaHUs KOMIUICKCHBIX €O- [ ) 5
CreleHs OKHCIIe- €MHEHUH, Ha3bIBaTh M 3aIIUCHIBATh XH-
HUS M BaJEHT- MHUECKHE (OPMYJIBL.
HOCTb.
BonopoaHas 2,5
CBS3b.
Kpucrannnueckue 2,5
u amop(Hbie Be-
IIeCTBA. Tunel
KPUCTAJUTMYECKUX
pEHIETOK.
O6o6mieHne 3Ha- 2
HUW 1O pazaeny:
«CTpoeHue Belle-
CTBaY.
KonTtponsnas pa- 2
6ota Nel mo pa3-
neny: «CrpoeHue
BEILIECTBAY.
Paznen 2. Xumm- | 34 | DHepretuka Xu- [lepeuncnsiTh nNpu3HAKU, N[O KOTOPHIM | 2,5




YyeCKUe MpPoLecchl. MUYECKHX  peakK- KIIACCU(PUITUPYIOT XUMUYECKHE PEAKIUU.
Tema 3. Xumnue- 10 | ouu. OOBSCHATh CYITHOCTh XUMHYECKOH pe-
CKHE peakuuu U CkopocTh  peakx- akuuu. COCTaBISITh ypaBHEHUS Xumuue- | 2.5,8
3aKOHOMEPHOCTH 1IUM, €€ 3aBUCH- CKHX pEaKIui, OTHOCSIIUXCA K OIpeae-
WX MPOTEKAHMUS. MOCTh OT pa3Jiny- neHHoMy Ttumy. OOBSCHATH BIUSHUE
HBIX ()aKTOPOB. KOHIIGHTpAIlMd pPEareHTOB Ha CKOPOCTh
KaTanngaTopH u TOMOI'CHHBIX M T'€TE€POICHHBIX peaKuHﬁ. 2,5
KaTajus. OOBSICHATH BIMSHHE DPA3IUYHBIX (PaKTO-
[IpakTuueckas POB Ha CKOPOCTh XMMUYECKOH peakuuu, a | 5.8
pa6ora Nel mo TaK)kKe 3HAYEHWE MPUMEHCHHS KaTallu3a-
teme: «Wccaeno- TOPOB WM WHTUOUTOPOB Ha TMpPaKTHUKE.
BaHWE  BIIUSHUS OOBSCHATD BIUSHUE WU3MEHEHUS KOHIICH-
pasnMuHbIX  (ax- Tpaluu OJHOTO U3 pearupyrolux Be-
TOPOB Ha  CKO- IIECTB, TEMIEPAaTyphl W [aBJICHUS Ha
POCTH XUMUYe- CMEIIEHUE XUMUYECKOTO PAaBHOBECHSI.
CKOM pEAKLIHM.
O6parumocTh pe- 2,5
aKIuu. XuUMHYe-
CKOE€ PaBHOBECHE.
O0o0mmenne 3Ha- 2,5
HUM 10  TeMe:
«XUMHYECKHE pe-
aKIIMd W 3aKOHO-
MEPHOCTH UX IPO-
TEKaHUS.
KonTtponsHas pa- 2
6ota Nel mo teme:
«XUMHYECKHE Ppe-
aKIIMd U 3aKOHO-
MEPHOCTH UX IIPO-
TEKaHUS».
Tema 4. Xumunue- | 12 | JucnepcHble cuc- XapakTepu3oBaTh CBOMCTBA pa3IMYHBIX | 2,5
CKHE peakIuu B TEMBI. BUJIOB JUCIEPCHBIX CHCTEM, YKa3bIBaTh
BOJHBIX PaCTBOPAX. PactBopel.  Pac- IIPUYMHBI KOATYJIALUU KOJUIOUJAOB U 3Ha- | 2,5
TBOPUMOCTH  Be- YEHHUE ITOTO SIBJICHUS.
IIIECTB B BOJIC. Pemiats 3a1aun Ha IPUTOTOBIIEHUE OIpe-
CrocoObl  BbIpa- JEJIEHHON MOJSPHON KOHLEeHTpauuu. ['o- | 2.5
J)KEHHsS  KOHIICH- TOBUTb PACTBOP 3aJaHHOW MOJISIPHOU
Tpalliki  PacTBO- KoHIIeHTpanuu. OOBICHATh, TOYEMY pac-
pOB. TBOPBI BEIIECTB C MOHHOM M KOBaJICHTHOU
DNEeKTpOIUTHYE- HOJIIPHOM CBA3BIO IPOBOJAT DJIEKTpHYE- | 2.5
CcKasg  JuccolHa- ckuil Tok. Onpenensate pH cpensl ¢ mo-
nus. Crnabsie u MOIIBIO YHHUBEPCATBLHOTO HHAMKATOPA.
CUJIbHBIE JJIeK- OOBSICHATH C MO3UIUN TEOPHH SIEKTPO-
TPOJIUTEL JUTUYECKON  JTUCCOIMAIIMU  CYIIHOCTH
NoHHOE mpoM3Be- XUMHUYECKHUX PEaAKIUid, MPOTEKAIOIHUX B | 2.5
NeHue BOJBL. Bo- BogHOU cpene. CocTaBisTh MOJHBIE U
HOPOHHHﬁ IIOKa- COKpAIICHHBIC MOHHBLIC YPAaBHCHUSA PCaAK-
3aTellb. IIUH, XapaKTepU3YIOIMNUX OCHOBHBIE CBOM-
KuciotHo- CTBa B@)XHCWIMX KJIACCOB HEOpPraHuye- | 2 5
OCHOBHEIE  CBOii- CKUX coeMHeHUU. Onpenensith peakuuo
CTBA OKCHIOB W cpenbl pacTBopa coiu B Boje. Cocras-
THIPOKCHJIOB. JSTh YpaBHEHUS PEAKIUH THUAPOJIN3a Op-
Peakuun B pac- raHUYECKUX U HEOPTaHMYCCKHX BELIECTB. | 2 §
TBOpax 3JEKTPO-

JIUTOB.




I'maponus cosen.

Crenenb  ruapo-
muza.  ['magponus
cojieii B  CBeTe
MPOTOHHON  Teo-
pumn.

BzaumoneiictBue
METaJlIOB C pac-
TBOpaMU  THJIPO-
JIM3YIOIIUXCSI CO-
JIEH.

Heobpatumpbrit
TUJPOJIN3 COJIEH U
OMHapHBIX  coe-
IUHEHUHN.

IIpakTrueckas
pabora Ne2 mo
teme: «l'maponus
COJICH».

2,5

2,5

2,5

5.8

Tema 5. Peakinu ¢
H3MEHEHHEM CTe-
MeHEe OKMCIICHUS
aTOMOB  XHMMYe-
CKHX DJIEMEHTOB.

12

OKHUCITUTENBHO-
BOCCTAaHOBUTEIIE-
HbIC PEaKIUU.

OcoOple  cirydan
COCTaBJICHUS
YpaBHEHUW OKHC-
JUTEIHHO-BOC-
CTaHOBUTEJIHHBIX
pEaKLHii.

Mertoa 35€KTpOH-
HO-HOHHOI'O  0Oa-
nmaHca (METOJ TOo-
nypeakuuit). Op-
FaHHYecKue  Be-
IIECTBA B OKHCIHU-
TENbHO-
BOCCTAHOBHUTEIIb-
HBIX PEaKIHIX.

O0o06micHrue 3Ha-
HUW 1O pazaeny:
«XUMHYECKHE
MIPOIECCHI».

KonTponbhas pa-
6ota Ne2 mo pas-
neny:  «XuMmuye-
CKHE MPOLECCHI.

DJIEKTPOJIN3  pac-
TBOPOB U paciuia-
BOB COJIEH.

XUMHYECKUE MC-
TOYHHKU TOKA.

DneKTpoxumuye-
CKUH psii Hamps-
JKEHUN METAJIJIOB.

Koppo3us mertan-
JIOB.

ITpakTnueckas

XapakTepus3oBaTh OKHUCIHMTEIbHO- BOC-
CTaHOBUTEJIBHbBIEC PEAKIIUU KaK MPOIECCHI,
IpU  KOTOPBIX H3MEHSIOTCS  CTENEHU
OKHCIIEHUsT aTOMOB. PaccraBisath kod(-
(GUIUEHTBl METOJIOM JJIEKTPOHHOTO Oa-
JlaHCa U METOJIoM Tonypeakuuii. CocTas-
JSATHh CXEMBl 3JIEKTPOJIM3a PAcTBOPOB U
pacmmaBoB  anekTpoiuTa.  OOBACHITH
OPUHIAI PabOThl TalbBAHUYECKOTO dJie-
MeHTa. OOBICHATH, KaK YCTPOCH CTaH-
JapTHBIA BOJOPOIHBINA 3nekTpon. [lomb-
30BaThCS PSAOM CTAaHIIAPTHBIX AJIEKTPOI-
HBIX HOTeHIHaaoB. OTiIMYaTh XUMHUE-
CKYIO KOPPO3HUIO OT 3JIEKTPOXUMHUUYECKOM.
OOBSICHATh TPUHIUIBI 3aIIUTHl MeTal-
JUYECKUX U3JIeTui oT Koppo3uu. OObsic-
HATb, KaKWe MPOLIECChl MPOUCXOAST Ha
KaToJl€ M aHOJE MNpHU DIEKTPOJU3E pac-
MJ1aBOB U pacTtBOpoB cojiei. CocTaBisiTh
CYMMAapHbI€ YpaBHEHMSI pPEaKIMN 3IIeK-
TpOJIn3a.

2,5

2,5

2,5

2,5

2,57

2,5

7,8

5,8




pabora Ne3 mo

teme: «Koppo3us
W 3alldTa MeTa-
JOB OT KOppoO-
3UN.
Paznen 3. Beme- | 33 | Oxcunsl. YMeTh KinaccHpUIUPOBATh OKCHIBI 1O | 2,5
CTBa U MX CBOMCT- I'mppoxcunpr. Oc- CBOIMCTBaM, 3allMCHIBATH YpaBHEHUA pe- | 2,5
BAa. 8 | HOBaHwsI. aKIMil, OTpaXkaloluX MOJy4YeHHE U XHU-
Tema 6. OcHOBHEIE Kucnotsl. MHUYECKHE CBOMCTBAa OKcHnoB. Kiaccu- | 2.5
KJIACChl HEOPraHHu- AMdoTtepHbIe (GuIMpoBaTE MAPOKCHIBI IO XapakTepy | 2.5
YECKUX  COEIMHE- TUJIPOKCHIBL. JUCCOIMAIIMY, 3aluChiBaTh YpaBHEHUS
HUU. CpenHue M KHC- PEaKIui, OTPAKAIOUMX MOJYyYEHHE H |2 5
JIBIE COJIM. XHMHYECKHE CBOMCTBA OCHOBaHWM. 3aru-
OCHOBHBIE, JBOIi- ChIBATh YPAaBHCHUs PCAKLHH, OTpaKaro- | 2 5
Hble W CMeIaH- IIMX MOJIYYeHUE U XMMUYECKHUE CBOICTBA
HBIE COJIH. KHUCIIOT, aM(pOTEPHBIX THAPOKCUIOB, CO-
Pemenue 3amau ¢ 7ei. 3HaTh NPEBPALICHUS KHUCIBIX COJEH | D
UCI0JIb30BaHUEM B CpEHUE.
CTEXHMOMETpHYe-
CKHX CXEM.
I'enernueckas 2
CBS3b MEXIY
KJIacCaMUd Heopra-
HUYECKUX COEIU-
HECHUMH.
Tema 7. Hemeran- | 10 | Ilonoxxenue  He- Xapaktepu3oBaTh 0OIIME CBOWCTBA He- | 2
bl U UX COEIUHE- meramioB B Ile- METaJVIOB U Pa3bsCHATH MX HA OCHOBE
HUSL. PUOINYECKOM MPEJCTaBICHUH O CTpoeHuHu aroma. Ha-
CHUCTEME JJIeMEH- 3bIBaTh OOJIACTU TIPUMEHEHUS Ba)KHEH-
ToB. OCcOOEHHOCTH UX  HEMETAUIOB.  XapaKTepHu30BaTh
CTPOCHHUSI UX aTo- CBOMCTBA BBICIIUX OKCHJIOB HEMETAJJIOB
MOB. CrniocoOsl U KHCIIOPOJCOAEpk AIUX KHUCIOT, CO-
MOJTYYECHUSI. CTaBJISITb YPaBHEHHUS COOTBETCTBYIOIIHUX
CpolicTBa HEMe- peakiuii ¥ OOBACHATH UX B CBETE mpen- | 2,5
TaJUIOB. CTaBJICHUN 00 OKHCIUTEIHHO - BOCCTaHO-
[IpakTnueckas BUTCJIBHBIX PCAKIUAX M IICKTPOJMTHYC- | 2,58
pabora Ned4 o ckoil aucconuanuu. CocTaBisTh ypaBHeE-
teme:  «Ilomyue- HUS pEeaKlil, XapaKTepU3yIIIUX OKHC-
HHE, coOupaHue U JUTEIbHBIE CBOMCTBA CEPHOM M a30THOH
pacro3HaBaHue KHCJIOT. XapakTepu3oBaTb HW3MEHEHUE
ra3oBy. CBOMCTB JIETYYUX BOJIOPOJIHBIX COEIMHE-
Bogopoansie  co- HUM HEMETaJUIoB 10 nepuony u A- |25
€IUHECHUA HEeMe- rpynmnamMm HGpHO,Z[H‘-IGCKOfI CUCTCMBI. I[O-
TaJIOB. Ka3bIBaTh B3aUMOCBSI3b HEOPTaHUYECKHUX
Kucnopogusle co- ¥ OpraHudyeckux coenunenuit. Cocras- | 2.5
€IMHECHUSI HEMe- JSTh YpaBHCHHA XHMHUYCCKHX PCAKIUU,
TaJUIOB. OTPaKAKIINUX B3aWMOCBSI3b HEOpraHU4Ye-
OKCHIbI HEMETA- CKMX M OPTraHM4ECKHUX BEIUECTB, 00BSC- | 2 5
JIOB M COOTBETCT- HATHh UX HA OCHOBE TEOPUU SJIEKTPOJIUTH-
BYIOIHE MM THI- YECKOM JUCCOLMAIMU U TPEICTaBIICHUM
POKCHIBI. 00 OKHCIUTEIBHO — BOCCTAHOBUTEIbHBIX
06o0IeHe  3Ha- nporeccax. IIpakTH4ecKH pacrmo3HaBarth | ) §
HHI 10 TeMaM: BEIIECTBA C IIOMOIIBIO KadyeCTBEHHBIX

«XHUMHYECKHUE HC-
TOYHHUKU TOKaA.
DIIEKTPOJIH3.

pEaKLHil HA aHUOHBI.




Koppozus wmeran-
moB.  OCHOBHBIC
KJIacChl  Heopra-
HUYECKUX COCIU-
HEHU.

KonTtponbHas pa- 2
6ora Ne3 mo Te-
MaMm:  «XuMHue-
CKME€ HMCTOYHHMKHU
TOKa. DJIEKTPOJIU3.
Koppozus wmeran-
n0B.  OcHOBHbIE
KJIacChl  Heopra-
HUYECKUX COEIU-
HEHUIN.
Tema 8. Meramnsl | 15 | [lonoxenue  Me- XapakTepu3oBaTh 0OILIMEe CBOWCTBa Me- | 2,5
U UX COCIUHEHUS. tauioB B llepuo- TaJUIOB M Pa3bsCHATh UX HA OCHOBE IPE-
JIAYECKON  CHUCTe- CTaBJIICHUH O CTPOCHUM aTOMOB METall-
Me 3JIEMEHTOB. JIOB, METAJUIMYECKOW CBSI3U U METAJLIINYe-
Ocobennoctu CKOM KpHUCTAJIIMYECKON pemrerke. Mimro-
CTPOEHHSI HX aTo- CTpUPOBATh IMpPUMEPAMH CIOCOOBI IMOITY-
MOB. CriocoOsr YEHUsI METAJJIOB. XapaKTepu3oBaTh XH-
TTOJTyYCHHUSI. MHUuYeckre cBoiicTBa meTamioB [A-IIA-
CaoiicTBa Mertai- rpynn M ajlOMUHHUS, COCTAaBIATH COOT- | 2.5
JIOB. BETCTBYIOIINE ypaBHEHUs peakuuif. O0b-
Merauibl IB- ACHATh OCOOCHHOCTH CTPOEHMs AaTOMOB | 2.5
VIIB-rpynm. Oco- XUMUYECKHUX DJIEMEHTOB b-rpynn nepuo-
OCHHOCTH  CTpOe- andeckort cuctembl J[.M. Menpaeneena.
HUs aTOMOB CocTaBiATh ypaBHEHUsI PEAKIUN, Xapak-
XpoM U ero co- TEPU3YIOUIMX CBOWCTBA MEIH, LIMHKA, TU- | 2.5
eINHCHUS. TaHa, XpoMa, XKeyes3a, cepedpa U PTYTH.
I[IpakTuyeckas IIpenckaspiBaTh CBOMCTBA CIUIaBa, 3HaS | 5.8
pabora Ne6 mo ero cocraB. OOBICHATH, KaK U3MEHSIOTCS
teme: «Coenuue- CBOMCTBA OKCHMAOB U THUAPOKCHIOB MC-
HUS XpOMay. TAJUJIOB IO IIEpuoaaM U A-prHHaM nc-
Mapranenr u ero puonuyeckoit Tabmuubl. OOBSACHATH, KakK | §
COEMHEHHS. U3MEHSIOTCSI CBOMCTBA OKCHUJIOB U THUJIPO-
YKere3o u ero co- KCHOB XUMHYECKOTO 3JIEMEHTA C IOBBI- [ ) 5§
CIIMHEHUS. IICHUEM CTETNEeHU OKHUCJICHHS €ro aroMma.
TIpakTHyeckas 3anucelBaTh B MOJIEKYJSIPHOM U HOHHOM | 5 §
paGotra Ne7 1o BUJIC€ YPaBHEHUSI XUMHUYECKUX PEaKIIH,
teme: «CoeanHe- XapaKTEePU3YIOLUX KHUCIOTHO-OCHOBHBIE
HYSL JKETE3D. CBOMCTBA OKCHUJIOB U TUIPOKCHUIOB Me-
Menb i eé coemu- TalljIoB, a TAaKKe SKCIEPUMEHTANBHO 10- [ 5
HEHMSL Ka3blBaTh HaJM4UE dTUX CBOMCTB. Pacro-
TTpakTHyeckas 3HaBaTb KATHOHBI CONEH € MOMOLIBIO Ka- 75
pabota Ne§ mo YECTBEHHBIX PEaKIUH.
Teme: «Coenune-
HUS MEJIN.
Cepebpo u ero 2,5
COCIMHEHUSL.
[Huak m ero co- 2,58
€JIMHEHUS.
PtyTh 1 €€ coenu- 2,58
HEHUS.
[IpakTnueckas 5,8




pabora Ne9 o
Tteme: «Unentu-
¢ukanus Heopra-
HUYECKHUX COCJIH-
HEHHITY.

XuMHuS U )KU3Hb. [IpousBoacTBO OOBSICHIATh HaydHBbIC MPHUHIMIBI Tpou3- | 6,7,8
Paznen 4. Xumu-| 13 | cepHOIl KUCIOTBHL. BOJICTBA Ha MPUMEPE MPOU3BOJCTBA CEP-
YyecKkass TeXHOJIO- Pacuer  BBIXOHA HOM KHUCJIOTBI M ammuaka. llepeuuncnars | 2
TUA ¥ IKOJIOTHH. NPOJYKTa  peak- MPUHIUIIBI XHUMHYECKOTO IMPOU3BOJICTBA,
Tema 9. Xumuga mu| 6 | nun. WCIIOJIb3yEMBIE IIPU MOJYYEHUHU YyI'yHa U
XUMHAYECKaAsT  TEX- [IpousBoacTBO crani. CoCTaBIATh YPaBHEHHS XUMHYE- | 6,7,8
HOJIOT S aMMHaKa. CKHMX pEaklMii, MPOTEKAIINUX IPHU MOJY-
[TpoMBILITIEHHOE YEHMH YyI'yHa ¥ CTajIH. YMETh Ha3bIBATh | 6,7,8
MIOIyYECHUE 4YYry- 06]]11/16 MNPUHIOHWUIBI XUMHUYCCKUX IIPOU3-
Ha. BOJICTB U OOBSICHATH HX CYyTh, PAaCKpbI-
[TpOMBIIITIEHHOE BaTh JKOJIOTUYECKHE TPOOIIEMBI, CBA3aH- | 67,8
TIOJTyYeHUE CTaN. Hbl€ C TPOU3BOJACTBOM HU3YYEHHBIX Be-
Hayunble TmpHH- mecTB. OObACHATH TPUYUHBI XUMHUYE- | 67 8
UTIBI XUMAYECKO- CKOI'0 3arpsi3HEHUs1 BO3/yXa, BOJOEMOB U
0 IPOM3BOJICTBA. 1O4B.
Tema 10. Oxpana| 7 | Oxpana armocde- YMeTb 00BSICHATH MpeBpaIieHus Bemects | 6,7,8
OKpYy>Karollen cpe- pBL B MPUPOJIE, YKa3bIBATh, IJ€ MPOUCXOJIUT
IIBI. Oxpana TUAPO- BHEJPEHUE JECATEIbHOCTA 4YeloBeKa B | 6,7,8
cdepsbl. KPYTOBOPOT, XapaKTE€pU30BaTh MOCIEACT-
OxpaHa MOYBHI. BUA ATOro BHeApeHus. HaseiBate mcrtou- | 6,7,8
XuMHsT B IIOBCe- HUKU M BUJBI 3arps3HeHHs aTMocdepsl, | 6,7,8
JTHEBHOM JKU3HH. BOJbI, MOYBBI. Paccka3piBaTh O BIMSHUU
O0o0meHre 3Ha- 3arpsA3HCHUH HA OKPYKAOIIyI0 cpeny. | 6,7,8
HUH 1O pa3jeny: VKa3plBaTh NyTH YMEHBLIECHUS 3TOrO
«XHUMHYECKas BIIMSTHUAL.
TEXHOJIOTHSI u
SKOJIOTHSI.
KonTtponsHas pa- 2
6ora Ned mo Te-
mam: «Hewmerain-
JIbl, METAJUIBl U UX
coenuHeHus. Ox-
paHa  OKpy»Xaro-
EN CPEabI».
3aKITIOYUTENBHOE
3aHsTHE.
COI''TACOBAHO COI'JTACOBAHO
[IpoTokon 3aceqanus 3amectutens gupekropa no Y MP

METOIUYECKOr0 O0bETUHEHUS

yuutenei ecrectBeHHoro nukina COII Nel3

or ___ arrycra 2021 roga Ne 1
/0.A.Komanesa/

/O.A.Konanesa/
«___» asrycra 2021 roga
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