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IHosicHuTEALHAA 3aIHCKA

Pabouast mporpamma cpennero (IoJiHOro) oOmIero oOpa3oBaHUs MO0 XUMHUHM COCTAaBJICHA
Ha ocHoBe @enepaJbHOrO TIOCYJapCTBEHHOIO 00pa30BaTENbHOIO CTaHIapTa OOIIEro
oOpa3oBaHus. B Hell Takke yUUTBIBAIOTCS OCHOBHBIE UAEU U N0J0KeHus [IporpamMmbl pa3Butus
U GOPMHUPOBAHUS YHUBEPCAIBHBIX YU€OHBIX JEHCTBUH ISl CPETHETO o0miero

oOpa3oBaHwUs.
B paboueit mporpamme yriryOJeHHOTO YPOBHS TNPEIyCMOTPEHO HE TOJBKO pa3BUTHE BCEX
OCHOBHBIX BHUJIOB JIESTEIHHOCTH OOYy4aeMbIX, MPEJCTABICHHBIX B MPOrpaMMax Jjisi HA4aJIbHOTO
o0IIero M OCHOBHOTO O00IIero oOpa3oBaHMsA, HO M TaKUX BUIOB JIEATEIbHOCTH,KOTOpHIC
00eCTeYnBaOT pean3aliio MPOCKTUPYEMON 00pa30BaTeNbHONW TPACKTOPUH, CBS3aHHOM C
YIIIyOJI€HHBIM U3YYEHUEM XUMHUH.

[Ipu u3yueHun XMMHH, I71€ BEAYILYIO POJIb UTPAET MM03HABATENbHAS I€ATEIbHOCTh, B TOM
YHUClIe W SKCIIEPUMEHTAJIbHAsl, OCHOBHBIC BHUJABI yYEOHOH MESITENbHOCTH OO0YyYaromMXcs Ha
ypOBHE  yueOHBIX  JEWCTBUU  BKIIOYAIOT  YMEHHUS  XapaKTepu3oBaTb,  OOBSICHATD,
KJIaCCU(UIIMPOBATh, OBIAJETh METOJAAaMHM HAYYHOTO IIO3HAHUS, IUIAHUPOBATH U TMPOBOJIUTH
XUMHUYECKUN SKCIIEPUMEHT U UHTEPIPETUPOBATH €r0 Pe3yiabTaThl, MOJHO M TOYHO BBHIPAXKATh
CBOM MBICIH, apryMEHTUPOBAaTh CBOIO TOUYKY 3peHHus, paboTarh B TpyMIe, MPEACTaBIATh U
€000IaTh XMMUYECKYIO0 HH(POPMAIUIO B YCTHOM U MUCbMEHHOM hopme.

[Iporpamma cootBercTByeT auHUM Y MK 1151 yriyOineHHOro u3yd4eHus: XUMHUU
["a6puensina O.C.

1.I1nanupyemble pe3yabTAThbl OCBOCHHS COACPKAHUS Kypca

BeinyckHUK HA yriry0JIeHHOM YPOBHE HAYYHUTCS:

packpbIBaTh Ha MpHUMEpPax pPoib XUMUU B (POPMHPOBAHMHM COBPEMEHHOIH Hay4YHON KapTHUHBI
MHpa U B MPAKTUYECKOU ICATEIHHOCTH YEJIOBEKA, B3aUMOCBSI3b MEXAY XUMHUEH U JIPYyrUMU
€CTECTBEHHBIMU HAayKaMH;

WJUTFOCTPUPOBATh HA MIPUMEPAX CTAHOBJICHHE M DBOJIOLMIO OPTAaHMYECKOW XUMHUU KaK HayKH
Ha Pa3IUYHBIX UCTOPUUYECKUX ATANaX €€ Pa3BUTHS;

YCTaHaBIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3U MEXIY CTPOCHHEM aTOMOB XHMHUYECKHX
3JIEMEHTOB U MEPUOANYECKUM U3MEHEHUEM CBOMCTB XMMHYECKUX 3JIEMEHTOB M MX COEIMHEHHI
B COOTBETCTBHUU C MOJIOKEHUEM XUMUYECKUX AIEMEHTOB B IEPUOJUUYECKOIN CUCTEME;

aQHAJIM3UPOBATh COCTaB, CTPOEHHWE M CBOMCTBA BEILIECTB, MPUMEHSS IMOJOKEHHUS OCHOBHBIX
XUMHYECKHX TEOpHUH: XMMHYECKOTO CTpPOEHHUs opraHmyeckux coenuHeHuit A.M. byrieposa,
CTPOCHUSI aTOMa, XUMUYECKON CBSI3U, AJIEKTPOIUTUUECKON JUCCOIMAIIMN KUCIOT W OCHOBAaHUI;
yCTaHABIWBATh MPUYUHHO-CIICJICTBEHHBIC CBSI3U MEX/y CBOMCTBAMH BEIIECTBA U €TI0 COCTaBOM
U CTPOCHHUEM;

MPUMEHATh TpaBUa CHUCTEMAaTUYECKOM MEXIYHApOJHOM HOMEHKIATypbhl KakK CpeAcTBa
pa3ianyueHus U UACHTU(UKALIUY BEUIECTB 110 UX COCTABY M CTPOCHUIO;

COCTaBISITh MOJICKYJISIPHBIE U CTPYKTYpHBIE (DOPMYJIBI HEOPTaHMUYECKUX W OPraHUYECKHX
BEIIECTB KaK HoOcHUTeled uHpOpMalMk O CTPOCHHM BEUIeCTBa, €ro CBOMCTBaX U
MPUHAJIEKHOCTH K ONPEIETIEHHOMY KJIacCy COeAMHEHUH;

OOBSCHATH IPUPOAY M CITOCOOBI 00Opa30BaHUSI XUMHUYECKOW CBSI3U: KOBAJICHTHOU (ITOJISIPHOM,
HETOJISIPHOM ), MOHHOW, METAJUTMYECKOW, BOJOPOJHONW — C IENBI0 ONPEACIICHUs] XUMHYECKOU
AKTHBHOCTH BEIICCTB;



XapaKTepu3oBaTh (U3NYECKUE CBOMCTBA HEOPraHMYECKUX M OPraHWYeCKHX BELIECTB H
YCTaHaBIMBAaTh 3aBUCHUMOCTh (U3UYECKUX CBOMCTB BEUIECTB OT THIA KPUCTATMYECKOU
peIIeTKH;

XapaKTepu30BaTh 3aKOHOMEPHOCTH B M3MEHEHHHM XMMHUYECKUX CBOMCTB IPOCTHIX BEIIECTB,
BOJIOPOJHBIX COEAMHEHUMN, BBICIIMX OKCHUJOB U TMIPOKCHUIOB;

IPUBOJIUTH NPUMEPHl XUMHUYECKUX PEAKLUUH, pPAaCKpBIBAIOIIMX XapaKTEPHbIE XHMUYECKUE
CBOICTBAa HEOPraHMYECKMX M OPraHMYECKUX BELIECTB HM3YYEHHBIX KIJIACCOB C ILEJIbI0 HX
UJACHTU(DUKAIMY U O0BSICHEHHS 00J1aCTH IPUMEHEHUS;

ONpEAENATh MEXAHHU3M pEakUuu B 3aBUCUMOCTH OT YCJIOBHM IPOBEIEHUS pEaKLUUH U
MIPOrHO3UPOBATh BO3MOKHOCTh IPOTEKAHUSI XUMHUUECKUX PEaKIUi Ha OCHOBE THUIIa XUMHUYECKON
CBSI3M U aKTUBHOCTH PEareHTOB;

YCTaHaBIMBAaTh 3aBHCUMOCTh PEAKIIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COCAMHEHUH OT
XapakTepa B3aUMHOTO BJIMSHHS aTOMOB B MOJIEKYJIaX C ILI€NbI0 MPOTHO3UPOBAHUS MPOIYKTOB
peaxkuuu;

YCTaHABJIMBATh 3aBHCUMOCTb CKOPOCTH XUMHYECKOW PEAKIUH U CMELIEHHS] XUMHUYECKOTO
paBHOBECHSI OT pa3dUYHbIX (PAKTOPOB C LEIbI0 OINPEAEICHUS ONTUMAIbHBIX YCIOBHM
IPOTEKAaHUS XUMHUECKUX IIPOLIECCOB;

YCTaHABIIMBAaTh T'€HETUYECKYIO CBSI3b MEXAY KJjacCcaMH HEOPraHMYEeCKHX U OPraHUYECKUX
BEIIECTB /JIi OOOCHOBAHHS MPUHLUIUATHHOW BO3MOXHOCTH IMOJIyUE€HHUSI HEOPTraHMYECKHX U
OpPraHUYECKUX COSIUHEHMI 3a/IaHHOTO COCTaBa U CTPOCHUS;

non0upaTh peareHThbl, YCIOBUA U OINpEAeNsaTh MPOAYKTHI pEaKIUd, TO3BOJSIONINX
peamu3oBaTh  J1a0OpaTOpHbIE W TPOMBIIICHHBIE  CHOCOOBI  MONYYECHHS  BaKHEHIINX
HEOPraHMYECKUX U OPraHMYECKHUX BEIIECTB;

OINpEEATh XapaKTep CpeAbl B pe3yibTaTe TI'MAPOJU3a HEOPraHMYECKUX M OPraHM4eCKHX
BEUIECTB M NPUBOJUTH MPUMEPbl THAPOJM3a BELIECTB B IIOBCEAHEBHOW JKU3HU YEJIOBEKA,
OHoJIOrnYecKkrX 0OMEHHBIX MPOIECCaX U MPOMBIIUICHHOCTH;

OPUBOIUTH  HPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUil B MPHPOJE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U JKUZHEAEATEIBHOCTH OPraHU3MOB;

00OCHOBBIBaTh MPAKTUUYECKOE HCIIOJIb30BAaHNE HEOPraHWYECKUX M OPraHMYECKUX BELIECTB U
UX peakUuil B IPOMBILUIEHHOCTH U OBITY;

BBIMOJIHATh XUMHUUECKUN SKCIIEPUMEHT 110 PACIO3HABAHMIO U MOJTYYEHHUIO HEOPTaHUUYECKUX U
OpPraHMYECKUX BEUIECTB, OTHOCSIIMXCS K Pa3IMYHbIM KJIacCcaM COEIUHEHHIl, B COOTBETCTBUU C
IpaBWJIaMd M IpHeMaMH Oe30MacHOil paboThl C XMMHUYECKUMH BELIECTBAMM U JIAOOPATOPHBIM
000pyI0BaHUEM;

IPOBOJUTH PACUYEThl HA OCHOBE XMMMYECKHX (OPMYJ M ypaBHEHMH peakluil: HaXOXJIeHHE
MOJIEKYJISIpHOM (OpMYJIBl OPraHMYECKOTo BEIIEeCTBA MO €ro IUIOTHOCTH M MAacCOBBIM JIOJIIM
AJIEMEHTOB, BXOJAIIUX B €r0 COCTaB, MM II0 NMPOAYKTAaM CTOPaHUsS; PACUETBI MAcCCOBOM J10JIU
(Macchl) XUMHYECKOTO COEIMHEHHsS] B CMECH; pacdyeThl Macchl (00beMa, KOJTUYECTBA BEIECTBA)
IPOAYKTOB PEaKlUu, €CIM OJHO U3 BEIIECTB JaHO B M30BITKE (MMEET MPUMECH); PACUEThI
MaccoBOM WJIM OOBEMHOM [OJIM BBIXOJA MPOJYKTa PEaKIUU OT TEOPETHUYECKH BO3MOKHOIO;
pacdeTsl TeroBoro A deKTa peakiuu; pacueTbl 00bEMHBIX OTHOIICHUH Ta30B TPH XUMHUYECKUX
peakusx; pacyeTbl Macchl (00beMa, KOJIMYeCTBa BELIECTBA) MPOIYKTa PEaKIMH, €CIH OJHO U3
BELIECTB JJaHO B BHJIE PACTBOPA C ONPEAEIEHHON MacCOBOM J10JIEN pacCTBOPEHHOTO BEIIECTBA;

MCIIOJIb30BaTh METOJbl HAYYHOT'O MO3HAHUS: AHAJIN3, CUHTE3, MOJECIMPOBAHME XUMHYECKHX
IPOIIECCOB M SIBICHUH — MpHU pelIeHHH Y4eOHO-HCCIeNI0OBaTeNbCKUX 3aJad M0 HM3YYEHHUIO
CBOWCTB, CITOCOOOB MOIYYEHHUS M paclio3HaBaHHsI OPraHUYECKHUX BEILECTB;



BJIAJICTh TpaBWJIAMH 0O€30MacHOr0 OOpameHuss C EIKUMH, TOPIOYUMH U TOKCHUYHBIMH
BEIIECTBAMH, CPEIACTBAMHU OBITOBON XHUMHUU;

OCYIIECTBIISITh TOUCK XWUMHUYECKOW WHPOpPMAMK TIO0 Ha3BaHHUAM, WICHTH(HUKAaTOpaMm,
CTPYKTYPHBIM (hOpMyJiaM BEILIECTB;

KPUTHYECKH OIICHUBATH M MHTEPIPETHUPOBATH XUMHUUECKYIO0 HHPOPMAIUIO, COACPKAIIYIOCS B
COOOINEHUSAX CPEICTB MaccoBOod uH(popMainuu, pecypcax HHTepHeTa, HAYYHO-TIOMYJISIPHBIX
CTaThsIX C TOYKH 3PCHHSI €CTECTBCHHO-HAYYHONH KOPPEKTHOCTH B IENSIX BBISBICHUS OMIMOOYHBIX
CyXKAeHU 1 popMHUpPOBaHHSI COOCTBEHHOM TO3HIINH;

YCTaHABIIMBATh B3aMMOCBS3M MEKIY (akTaMu W TEOpPHUEH, MPUYMHON U CIEICTBUEM TNpU
aHaM3e MPOOJIEMHBIX CHUTyalluii W OOOCHOBAaHMM TNPHUHMMAEMbIX PpEIICHUH Ha OCHOBE
XUMHAYECKUX 3HAHHN;

NPEJCTaBIATh IYTH PEIICHHS TJI00aBHBIX MPOOJIEM, CTOSIIUX Iepell YeIOBEYECTBOM, H
NEPCICKTUBHBIX HANPABICHUN PAa3BUTHUS XMMHUYECKUX TEXHOJIOTHW, B TOM YHCIIEC TEXHOJOTHM
COBPEMEHHBIX MATEPUAIOB C PANTMYHON (DYHKIIMOHATHLHOCTHIO, BO30OOHOBISIEMBIX MCTOYHUKOB
CBIPBS, IEPEPAOOTKU M YTUIIH3AIMH MPOMBIIIICHHBIX ¥ OBITOBBIX OTXOJIOB.

BbInycKHUK HA YIJ1y0J€HHOM YPOBHE MOJTYYUT BO3MOKHOCTh HAYUYHThCS:

Gopmynuposams  yeib UCCIEO08AHUS, BbLOBUSAMb U  NPOBEPSMb  IKCHEPUMEHMATLHO
2Unomesbl 0 XUMUYECKUX CBOUCMEAX Beuecms Ha OCHO8e UX COCMABA U CMPOEHUs, UX
CNOCOOHOCMU 6CMYNAMb 8 XuMUYecKue peakyuu, O Xapakmepe U HpOoOYKMAax paziuyHbIX
XUMUYECKUX PeaKyull;

CamMocmosmenbHo NIAHUPOBAMb U NPOBOOUMb XUMUYECKUe IKCHEPUMEHMbL ¢ COON00eHUeM
npasu 6e30nacHou pabomol ¢ gewecmeamu U 1a60pamopHuiM 000PYO008aAHUEM;

uHmMepnpemuposams OaHHble O COCMAge U CMPOEHUU Beuecms, NOLYYEeHHbIE C NOMOWbIO
COBPEMEHHBIX PUBUKO-XUMUYECKUX MEMOO08;

ONUCHIBAMb  COCMOSIHUE JIeKMPOHA 6 amoMe HA OCHOBe COBPEMEHHLIX KBAHMOBO-
MEXAHUYECKUX NpeoCmasieHuti o CmpoeHuu amoma Ok  OOBSACHEHUS  pe3yibmamos
CNEeKMPANbHO20 AHAIU3A BEUWECNE;

Xapakmepuzoeams — poib  A30MOCOOEPAHCAWUX — 2eMEPOYUKTUYECKUX — COCOUHEHUUl U
HYKIEUHOBBIX KUCTOM KAK GANCHEUUUX OUONOSUYeCKU AKMUBHBIX 8eUeCmE;

NPOCHO3UPOBAMNb BO3MONCHOCTb NPOMEKAHUS OKUCIUMENTbHO-80CCMAHOBUMENbHBIX PeaKyull,
JIeHCauux 8 OCHO8e NPUPOOHLIX U NPOUIBOOCTNBEHHBIX NPOYECCO8.

MetanpeamMeTrHsie  pe3yJabTaThl Kypca
PerynsiTuBHbIC YHUBepCaJIbHbIE y4eOHbIE 1€ CTBUS
BorinyckHUK Hay4YuTCH:

CaMOCTOSTENIbHO ONpEAeNsITh LETH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH, 110 KOTOPBIM MOKHO
ONPENIETUTh, UTO ENb TOCTUTHYTA;

OIICHUBATh BO3MOXHBIC TOCIEICTBUS JOCTHKECHUSI TOCTABICHHOM IENH B JICSITEIBHOCTH,
COOCTBEHHOW KU3HU M JKM3HU OKPYKAIOIINX JIFOJICH, OCHOBBIBAACH HA COOOPAKEHUSIX ITHKU H
MOpaJIH;

CTaBUTh W (OPMYITHPOBATH COOCTBEHHBIC 3a/ladyd B OOpPa30BATEIHHOM JEATEIBHOCTH U
JKU3HEHHBIX CUTYAILUX;

OIICHUBATh PECYPCHI, B TOM YHCIIE BpeMsl U Ipyrue HeMaTepualbHbIE PECYPChl, HEOOXOIMMbIE
JUISL IOCTUYKEHUS MTOCTaBJICHHOM 11eI1u;



BbIOMpaTh MYyTh JOCTMKEHHS IeJM, IUIAHUPOBaTh pEIlIeHWE MOCTaBIEHHBIX 3ajad,
ONTUMM3HUPYS MaTepHalIbHbIE U HEMaTepHUaIbHbIE 3aTPaThI;

OpraHu30BbIBaTh A(P(GEKTUBHBII TOUCK PECcypcoB, HEOOXOIUMBIX JJS JTOCTHXKEHUS
MOCTaBJICHHOW LIENH;

COIOCTABJISITH ITOJIYYEHHBIN pe3yNbTaT AESITEIbHOCTH C IOCTABICHHON 3apaHee LEbIO.

Ilo3naBaTebHBbIE YHUBePCcAIbHbIE YUeOHbIEe 1eiCTBUS
BbhinycKHUK HAY4YHUTCH:

UCKaTh W HAXOAUTh OOOOIIEHHBIE CIOCOOBI PEIICHHS 3a/Jad, B TOM YHUCIE, OCYIIECTBISAThH
pa3BepHYTHI WH()OPMAIMOHHBIM TOMCK M CTaBUTh Ha €ro OCHOBE HOBBIC (Y4cOHBIC H
MO3HABATEIIbHBIC) 3a1aUH;

KPUTUYECKH OLICHUBaTh M HWHTEPIPETUPOBATH HWHOOPMAIIMIO C Pa3HBIX IO3UIUH,
pacrno3HaBaTh ¥ GUKCUPOBATH MIPOTHUBOPEYHS B MH(POPMAITMOHHBIX HCTOYHHKAX;

WCIIOJIb30BaTh  PAa3JIMYHbIE MOJEIBbHO-CXEMATHUYECKUE CpPEIACTBA Ui  IPEICTABICHUSA
CYLIECTBEHHBIX CBSI3€M M  OTHOLICHUH, a TakXKe [MPOTUBOPEUYUN, BBIABICHHBIX B
WH(OPMAIMOHHBIX HCTOYHUKAX;

HaxXOJIUThb M TPUBOAUTH KPUTUUECKHE APTYMEHTHI B OTHOIIEHWUU JECUCTBUN U CYXICHUI
JpPYroro; CHOKOMHO M pa3yMHO OTHOCHUTBCS K KPUTHYECKUM 3aMEUYaHUsIM B OTHOIICHUH
COOCTBEHHOTO CY)KJIEHUsI, pACCMaTPUBATh UX KaK Pecypc COOCTBEHHOTO Pa3BUTHS;

BBIXOJWTHh 33 PAaMKH Y4eOHOrOo MpeAMeTa M OCYUIECTBIATH IEJICHAINPABICHHbBIN IOUCK
BO3MOJKHOCTEH JII IIIMPOKOTO MEPEHOCa CPEJICTB U CIIOCOOOB JICHCTBHS;

BBICTPAWBaTh WHJMBHUAYAIbHYIO 00pa30BaTENbHYIO TPACKTOPHIO, YUUTHIBAsI OTPAHUUYCHUS CO
CTOPOHBI JIPYTUX YYACTHUKOB M PECYPCHBIEC OTPAHUUYCHUS;

MEHATH U YACPKUBATh Pa3HbIC MO3UIIMU B TO3HABATEILHOMN JEATEIHLHOCTH.

KoMMyHHKaTHBHBIEC YyHUBEpPCAJIbHbIEC YUeOHbIE 1eliCTBUA
BhInyCKHUK HAy4YuTCH:

OCYILECTBIIATh JIEIOBYI0O KOMMYHHKAILIMIO KaK CO CBEPCTHUKAMM, TaK M CO B3POCIBIMHU (Kak
BHYTpHU 00Opa30BaTeNIbHOW OpraHU3alliM, TaKk U 3a €€ MpejaenaMu), MoJ0upaTh MapTHEPOB IS
JIEJIOBOM KOMMYHUKALIUU HUCXOJs M3 COOOpakeHUN pe3yabTaTUBHOCTU B3aMMOJEHCTBHS, a HE
JIMIHBIX CUMIIaTHH;

IIPU OCYIIECTBIEHUH IPYNIIOBON pabOThI OBITH KaK PYKOBOJAUTENEM, TaK U YJIEHOM KOMaH/bI
B Pa3HBIX pOJISIX (TeHepaTop UaeH, KPUTUK, UCTIOTHUTENb, BEICTYIAIOIINN, SKCIIEPT U T.1.);

KOOPJAMHUPOBAaTh M BBHINOJIHATH pabOTy B YCIOBHUSX pEabHOTO, BHUPTYalbHOIO U
KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BEpPHYTO, JIOTUYHO M TOYHO U3JIaraTh CBOIO TOYKY 3PEHMS C UCIOJb30BAHUEM aJIEKBATHBIX
(YCTHBIX ¥ MUCbMEHHBIX) SI3BIKOBBIX CPE/ICTB;

pacrio3HaBaTh KOH(IMKTOT€HHBIE CUTYallUu U MPeJoTBpaIaTh KOHMIUKTHI 10 UX aKTUBHOMN
¢da3pl, BBICTpaMBaTh JEJIOBYI0 M OOpa3oBaTelbHYI0 KOMMYHMKAIMIO, H30eras JIMYHOCTHBIX
OLICHOYHBIX CYXJICHUI.

JInuHOCTHBIE pe3yJIbTaThl

Y  ewvinycknuka oyoym cghopmuposan:
— B IICHHOCTHO-OPMEHTALlMOHHOW cdepe — oco3HaHue POCCUICKONW TpakIaHCKOM
UJICHTUYHOCTH, TyMaHU3Ma, IeJIeyCTPEMIIEHHOCTH,
— B TPYZIOBOH cdepe — 2omosHocmb K 0CO3HAHHOMY BbIOOpY JasibHEiel 00pazoBaTeIbHON U
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npodeccuoHanbHOM TpPaeKToOpuH;

— B TIO3HABaTEIbHON cdepe — ymenue ynpaBsTh CBOEH MO3HABATENBHOW IEATEILHOCTHIO,
20MOBHOCMb Y CNOCOOHOCMb K 00PAa30BaHMIO, B TOM YHCIIE CaMOOOPA30BaHUIO, HA MIPOTSHKCHUN
BCel JKM3HH, CO3HATEIbHOE OTHOIICHHE K HEMPEephIBHOMY OOpPAa30BaHMIO KaK YCIOBHIO
yCIEeNHON MPo(eCCHOHANBHON U OOIIECTBEHHOM NESITENbHOCTH, HABbIKYU SKCTIEPUMEHTAIBHON 1
UCCIIEOBATEIbCKON JEATCIBHOCTH; YMeHue B IIyOIWYHOM TIPEICTABICHUU PE3YJIHTATOB
CaMOCTOSATENIFHOM ~ TO3HABaTEIbHON JeATEIIbHOCTH;

— B cdepe cOepeReHUs] 3M0pOBbSI — HpuHAmue u peaiuzayuss NEHHOCTEH 3I0pPOBOTO U
Oe3zomacHoro oOpasa KH3HU, Henpusmue BPETHBIX MPUBBIYEK (KypeHHUs, YIOTpeOIeHUs
QJIKOTOJIsl, HAPKOTUKOB) HAa OCHOBE 3HAHHH O CBOMCTBAaX HApPKOJOTMYECKUX M HAPKOTHYECKUX

BEILECTB; coOnroieHe IIPaBUI TEXHUKH 0€30MacHOCTH pu
paborTe c BelecTBaMu, MaTepUaIaMu M MpoLeccaMu B yueOHoM (Hay4HOii) 1abopaTopuu, B OBITY
u Ha IIPOU3BOJICTBE.

Kypc derko nenutcs Ha 2 yacTu: opraHudeckyro xumuio - 10 kimacc u oOuryro xumuio - 11
KJ1acc.

1. Copep:xxaHue Kypca XMMHUH
B 10 ki1acce (yriry0JIeHHbI YPOBEHb)

BBenenue (5 yacoB)

IIpenmer opranuyeckoi xumuu. OCOOEHHOCTHM CTPOEHUS U CBOMCTB OpraHMYECKHX
COeIMHEHUI. 3HaUeHUE U POJIb OPIaHUYECKON XMMHUU B CUCTEME €CTECTBEHHBIX HAyK B JKM3HU
obmectBa. KpaTkuil ouepk HCTOpUM pa3BUTHSI OPraHUYECKON XUMHUH.

OcHoBHbIE 0JI0KeHUsl Teopuu crpoeHus A.M. byrieposa. [Ipennocbuiku co3gaHusi TEOPUN.
[IpencraBiaenue o Teopuu THIOB U paaukaioB. PaGoter A. Kekyne. Xumuueckoe cTpoeHue U
CBOIiCTBa opraHn4eckux BemiecTs. Mi3omepust Ha npumepe OyTaHa U U300yTaHa.

OneKTpoHHOEe 001ako M opburtanb, UX GOpMbl: S M P. DJIEKTPOHHBIE M 3JIEKTPOHHO-
rpadpudeckue (opMysasl aToMa YIriepoAa B HOPMAIBHOM M BO30YXKIEHHOM COCTOSIHHSX.
KoBajneHTHas xuMu4eckas CBs3b, €€ MOJSIPHOCTh U KpaTHOCTb. BopopoaHnas cBsa3b. CpaBHeHuE
0OMEHHOTr0 M JOHOPHO-aKI[ENTOPHOTO MEXaHU3MOB 00pa30BaHNs KOBAJEHTHOM CBS3H.

BajleHTHBIE COCTOSHMS aToma yrjiepojga. Bumbl rubpuamsaruu: Spi-ruGpumusanus (Ha
IpEMepe MONEKyJIsl MeTaHa), SP’-ruOpuamsanmus (HA TpUMepe MOJEKyIbl OTHIeHa), Sp-
ruOpuau3anys (Ha NpUMepe MOJIEKYNbl aleTuieHa). ['eoMeTpuss MOJeKyad paccMOTPEHHBIX
BEIIECTB U XapaKTePUCTHKA BUI0B KOBAJEHTHOM CBSI3U B HUX.

Tema 1. CTpoenue u kiaccupukanusa OpraHuvdecKux coenHeHui. (S yacon)

Knaccudwukanys OpraHUYecKUX COEIMHEHHUH 1O CTPOEHHI0 YIJIEPOJHOTO  CKeleTa:
alMKJINYecKHe (aJIKaHbl, aJIKCHBI, AJIKUHBI, aJKaJueHbl), KapOOIUKInYecKue, (IIMKI0AKaHbl 1
apeHbl) U TeTepOILUKINYecKhe coelnHeHus. Knaccudukanuss opraHUuYecKuX COEIWHEHUU I0
(GYHKIHMOHATBHBIM  TPYIIaM: CHOUPTHI, (EHOJIBI, MPOCThIe HPUPHI, aTBIETHIBI KETOHHI,
KapOOHOBBIE KHUCJIOTHI, CIOXHBIE dS(QHUpPBL. YTIeBoAbl. A30TOCOJEp)KAIINEe COCTUHEHUS:
HUTPOCOEIUHEHHUS, aMUHbI, aMUHOKHCIIOTHI.

Howmenknarypa tpuBuanbHas u MFOITAK. Ilpunnunsl o6pa3oBaHus Ha3BaHUI OpraHMYECKUX
coenuaenui mo UIOITAK.

Buapl u3omMeEpUU B OPraHUYECKOM XUMHUU: CTPYKTYPHAsl U IPOCTPAHCTBEHHAs!. Pa3HOBUAHOCTH
CTPYKTYpHOM HM30MEpHH: MU30MEpHUS «YTJIEPOAHOIO CKEJeTa», U30MEpHUsl MOJOKEeHUs (KpaTHOMN
CBs3M ¥  (DYHKIMOHAIBHOW  TPYIIBI), MEXKKIaccoBas  u3oMepus. Pa3HOBHIHOCTH
MIPOCTPAHCTBEHHOM n3oMepuu. ['eomeTpuyeckas (1uc-, TpaHC-) U30MEpUS Ha MPUMeEpPE alIKEHOB
U IMKJI0aNKaHoB. OnTuyeckas U30MEpHsl Ha MpUMEpPe aMUHOKHUCIOT.buonornueckoe 3HaueHue
ontuyeckoil uzomepuu. OTpaxkeHHEe OCOOEHHOCTEW CTPOEHHUS MOJIEKYJ] T€OMETPUYECKHX U
ONTUYECKUX U30MEPOB B MXHA3BAHUSX.
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Penienue 3a1a4 Ha BBIBOA (DOPMYJT OPraHMUECKUX COCIMHEHUH.

JdemoHcTpanmu. [[TapocTepkHEBbIE MOJEIM OPraHUYECKHX COCAMHEHUW Pa3IUYHBIX
KJIACCOB. Monenn HU30MEPOB pa3HbIX BUJIOB U30MEPHH.
JlaGopaTtopHbliii onbIT. V3roToBieHrne Moeel BEMIECTB-NPEICTABUTENEH PA3IMUYHBIX KJIACCOB
OPraHUYECKUX COCTUHEHUI

Tema 2. XuMHYecKue peakiu B OpraHnyeckoi Xxumum. (7 4acos)

Tunbl XMMUYECKMX peakuui B OpraHmdeckod xumuu. IloHATHE O peakuusax 3aMeEIleHHUs:
raJIOTCHUPOBAHUE AQJIKAHOB M ApPEHOB, WICJIOYHOW TIMAPOIU3 TrajJoreHalkaHoB. Ilonstue o
peaxkuusax IIPUCOEIUHEHUS: TUpaTanus, TMIPUPOBAHUE, T'HJIPOraJIOT€HUPOBAHMUE,
rajoreHupoBanue. Peakuuu noguMepuszanvu M NOJUKOHJIeHcauuu. [loHsATHe O peakumsax
oTUIeTIeHUs  (3JIMMMHUPOBAHMS): JAETHIPUPOBAHUE  AJKAHOB, JErHApaTalys CHHPTOB,
JErupoXJIOPUPOBAHUE HA IpUMEpPE TajJoreHaJKaHoB. [IoHATHE O KpEeKUHIe alKaHOB H
JENOoIUMEpPU3aLys MONIUMepoB. Peaknnsa nsoMepusanuu.

OMOJIUTHYECKUI U TETePOTUTICCKII PAa3phIB KOBAJICHTHOW XUMUYECKON CBSI3U; 00pa3oBaHue
KOBQJIEHTHOM CBSI3M 110 JOHOPHO-aKLENTOpHOMY MexaHu3My. [lonstue o Hykineodune u
AJIeKTpOduIIe.

Jemoncrpauuu. [lnaBnenue, oOyriMBaHME M TOPEHHE  OPraHUYECKUX  BELIECTB.
OO6ecuBeunBaHrEe 3TUJICHOM U alleTUJICHOM OpOMHOM BOJbI M PAacTBOpA MEpPMAaHraHaTa Kajus.
B3aumopeicTBie cliupToB ¢ HATPUEM U KUCIIOTaMu. [lenonumepusanyst oJIuITUIICHA.

Tema 3. YraeBoaopoasl. (29 yacoB)

[lonsatue 06 yrneBomoponax. IIpupoaHble HMCTOYHHUKHM yrieBoaopoaoB. Hedptsr u ee
MpOMBILIUICHHAsT TepepaboTka. DpakiuoHHAs MEPEroHKa, TEPMHUUECKUNW U KaTaTUTUYCCKUN
KpekuHr. [IpupoaHblii ra3, €ro coctaB M MNPAKTUYECKOE HMCIOJIb30BaHME. KaMeHHBIM Yrodb.
KokcoBanue kaMEHHOTO yrisl.

Anxansi. T'omonoruueckuid paa u obmas Gopmyna ankaHoB. CTpoeHUE MOJIEKYJBI METaHa U
JIpYrux ajnkaHoB. M3oMepus u HOMEHKIarypa ankaHoB. PU3MYECKHE U XMMHUYECKHE CBOMCTBA
QJKaHOB: pEaKLMU 3aMELICHUs, TOPEHUE aJKAaHOB B pA3JIMYHBIX YCJIOBHUSX, TEPMHUYECKOE
pa3joKeHue ajlKaHOB, M30oMepu3auus ajikaHoB. [IpumeHeHue ankaHOB. MexaHU3M peakuuu
PaaMKaIbHOTO 3aMEIleHMs, ero ctaauu. IIpakTueckoe MCMIOIb30BaHUE 3HAHUNU O MEXaHU3ME
(cBOOOAHOpATUKAIBHOM) pEaKIMM B TMPaBWIAX TEXHUKH O€30MaCHOCTH B OBITY W Ha
npou3BojcTBe. [IpoMblluieHHbIEe C€HOCOOBI TMOJNyYEHUsS: KPEKUHI aJKaHOB, (paKLHMOHHAs
NeperoHKa HeQTH.

Ankenvl. 'omonornueckuit psia u obmas ¢popmyna ankeHoB. CTpoeHHe MOJEKYJbl 3TUICHA U
Ipyrux ajkeHoB. M3omepusi ajakeHOB: CTPYKTypHas M INpocTpaHCTBeHHas. HomeHnknarypa u
¢usnueckue cBoiicTBa ankeHOB.  [losiyueHHe STUIIEHOBBIX YIJIEBOJOPOJOB M3 AJIKaHOB,
raJloreHajkaHoB, crupToB. [lonspuzanus pP-cBA3M B MOJIEKYJIaX aJlKEHOB Ha IPUMEpE MpOoIeHa.
[Tonstue o0 wuHaykTHBHOM(+I) »ddekre Ha mpuMmepe MONEKyabl TMpomneHa. Peakuuu
NpUCOEANHEHUs (THIPUPOBAHUE, TUAPOTaJIOreHUPOBAaHUE, TaJOI€HUPOBAHUE, THJpaTallnsd).
Peakuuu okucieHus u noauMepu3anyy ajakeHoB. [I[puMeHeHne alkeHOB Ha OCHOBE UX CBOMCTB

Pemenne pacueTHbIX 3a/1a4 Ha YCTAaHOBJIEHUE XMMHUUYECKON (pOpMYJIbI BEIIECTBA [0 MAaCCOBBIM
JIOJISIM DJIEMEHTOB.

Anxunsl. 'omonornueckuit psia ankunoB. O6mas popmynna. CTpoeHre MOJIEKYJIbI alleTUIIEHA U
Ipyrux ankuHoB. HM3omepus ankuHoB. HOMEHKIaTypa amneTHIEHOBBIX YIJIEBOJOPOIOB.
[ToyueHue alKWMHOB: METAaHOBBIK U KapOWIHBIA crocoObl. dusznueckue CBOIICTBA aJKUHOB.
Peakuuu npucoenvHeHus: TraJOreHUpPOBaHHWE, T'HUAPUPOBAHME, T'MAPOTaJIOI€HHPOBAHUE,
ruapaTanus (peakuus Kyueposa). Jumepusanust v TpuMepusanusi alkuHoB. B3zaumonelictBue
TEPMHHAJIBHBIX AJIKUHOB ¢ OCHOBaHUAMU. Okucienue. [IpumeHeHne aaKkuHOB.

/{uenvi. CTpoeHHE MOJIEKYJ, N30MEpPUs U HOMEHKJIATypa ajnkaaueHoB. Ou3nueckre CBOWCTBA,
B3aMMHOE  pACIOJIOKEHHE MH-CBSI3€ B  MOJIEKYJaX  alKaJUWEHOB: KyMYJIHPOBAHHOE,
COMpSKEHHOE, H30JupoBaHHOE. (OCOOEHHOCTH CTPOEHUS CONPSDKEHHBIX —allKaJueHOB, HX
MOJIyYEHHUE.

AHanorus B XMMHYECKMX CBOWCTBAaX aJKEHOB M ankaaueHoB. llommMepusanus ankagueHOB.
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HatypanbHblif M CcHHTETHMYECKMH Kayuyku. Bynkanuzamus kaydyka. Pesuna. PaboThi
C.B.JIebeneBa, 0COOCHHOCTH PEAKIIMN TPUCOSAMHEHUSI K alKaJMCHAM C COMPSIKEHHBIMHU IH-
CBS3SIMH.

Luxnoankanwl. I'oMonorudeckuit paj u oduas Gopmyia nukioankaHoB. Hanpspkenue nukia B
CsHe, CsHs, CsHio , xondopmaumm CsHiz, u30Mepus NIMKIOATKAHOB (CTPYKTypHasd,
IPOCTPaHCTBEHHas, MEXKJIaccoBasi). XHMMHUYECKHE CBOICTBAa ILMKIOAJIKAHOB: TOpPEHUE,
pa3ioXeHue, paJuKaJbHOE 3aMelleHue, nzomepusanus. OcoOble CBOWCTBAa LUKIIONpONAaHA U
IIUKJIO0yTaHa.

Apenvi. BeH3071 Kak mpeacTaBuTenb apeHoB. CTpoeHHE MOJCKYJIbI O€H301a, COMPSIKEHUE TTH-
cBszeil. [lomyuenune apeHoB. PDusnyeckue CBOHCTBa OeH30ida. Peakmmu 3IeKTPOQHUIBHOTO
3aMeIleHus C ydacTHeM OeH30Ja: raJloreHUpoBaHKue, HUTPOBaHUE, alKkuiupoBanue. OpueHTanus
Opu 3IeKTpopuiIbHOM 3aMmelneHuH. Peakunnm OOKOBBIX Iemed ankumiOeH30i0B. CrocoObl
nonydeHus. [IpumeHeHune 6eH305a U €ro rOMOJIOTOB.

Pemenue pacueTHbIX 33134 Ha BBIBOJ (hOPMYJT OPTaHUYECKHUX BEIIECTB IO MACCOBBIM JIOJISIM U
10 IPOAYKTaM CrOpaHusl.

JemMoHcTpanun. ['opeHue MeTaHa, dTWICHA, dTHHA, OcH30y1a. OTHOIIEHUE 3THUX BEIIECTB K
pacTBOpaM IepMaHraHata Kainusg U OpoMHoW Boje. OrmpeneneHue KaueCTBEHHOTO COCTaBa
MeTaHa M 3TWIEHAa IO IpOoAYyKTaM ropeHus. B3pbiB cMmecu meraHa c BozayxoMm. llomyuenue
MeTaHa B3aUMOJICHCTBUEM aleTaTa HaTpUsl C HAaTPOHHOM H3BECThIO; alleTWIeHa KapOWIHBIM
CIocoOOM; 3TWJIEHA - PeaklMeW AeruapaTalii 3TUIIOBOIO CIMPT; Pa3jiokKEHHE KaydyKa IMpU
HarpeBaHWU UCIHbITAHUE NPONYKTOB pasiiokeHus. beH3on kak pactBoputens. Hurtpoanue
OeHsoua.

JlaGopaTopHble  ONBITHI. 1.M3roTtoBnenne  Mojened  YrieBOJOPOJOB M HUX
raJIOreHIIPOU3BO/IHBIX.

2. O3HakOMJIEHHE C HPOAYKTaMHM He(TH, KaMEHHOro yIiii M MPOAYKTAaMH UX HepepadOTKH.
3.00HapykeHHEe B KEPOCHHE HENpENeNbHBIX coenuHeHuil. 4. O3HaKOMJICHHE C OOpa3namu
Kay4yyKOB, pe3UHBI U 500HHUTA.

IIpakTyeckue padoThI.

1.«O6Hapy>keHue yriepoja 1 BOJI0poJia B OpraHUYECKHX BEILECTBAX».

2. «[lonydyeHue H3TUIEHA U U3YYEHHE €IO CBOMCTBY.

Kuciopoacoaep:kaiue opranu4eckme BemecTsa

Tema 4. Ciuptbl U ¢eHoJbl. (6 YacoB)

Cnupmui. CocTaB 1 Kiaccuukanus cuupToB (IO XapakTepy yriieBOAOPOAHOTO paJuKaja U Mo
aTOMHOCTH), HOMEHKJaTypa. WM3oMepus cnupToB (IOJIOKEHUE TUIAPOKCUIIBHBIX TPy,
MEXKKIIACCOBasi, «YIJIEPOJAHOIo ckeneTa»). du3nueckue CBOICTBa CHUPTOB, UX MOIy4YEHHUE.
MexmornekynspHas BoaopoAHas cBsi3b. (OCOOEHHOCTH 3JIEKTPOHHOIO CTPOEHUS MOJIEKYII
COUPTOB. XHUMHMYECKHE CBOMCTBAa CHHMPTOB, OOYCIOBJIEHHbIE HAJIWYMEM B MOJEKyJIax
TUAPOKCOTPYNI: 00pa30BaHHWE AJIKOTOJISTOB, B3aUMOJCHCTBHE C TaJOr€HOBOJOPOJIaMH,
MEXMOJIEKYJISIpHAasE W BHYTPH MOJIEKYJsIpHas JAerujaparanus, >TepuduKanus, OKHCICHHE U
nerupupoBaHue cnupToB. OcCoOEHHOCTH CBOMCTB MHOTOATOMHBIX cHHpTOB. KauecTBeHHas
peakiys Ha MHOTOATOMHbIE CIMPTHI. BakHelline mpencTaBUTENN CIUPTOB: METAHOJ, 3TaHOI,
ATUJIEHTJIMKOJb, NIMLepuH. PU3nonornyeckoe AecTBUe MeTaHoja M 3TaHoja. PaccMmoTpeHue
MEXaHU3MOB XMMHUYECKHX PEeaKLnil.

@enonvl. CtpoeHue, u30MepUs, HOMEHKIaTypa (EeHOJIOB, UX (U3NYECKUE CBOMCTBA U
nojy4yeHue. XuMuueckue cBoicTBa heHosoB. KucnoTHsle cBoiicTBa. B3aumMHoe BinsiHuE aTOMOB
U TPYII B MOJIEKYJIaX OpraHMYecKHUX BellecTB Ha mpumMepe ¢enomna. [lonukonnencanus dpexona
¢ ¢opmansaernnoMm. KauectBennas peakuus Ha ¢eHon. [Ipumenenue ¢enona. MHoroaromHbie
(heHoTbI.

JemMoHcTpanun. Beiienenre Bogopoa U3 3TUI0BOro cnupra. CpaBHEHHE CBOMCTB CIIUPTOB B
TOMOJIOTHYECKOM Dpsily (pacTBOPUMOCTb B BOJIe, TOPEHHE, B3aUMOJEHCTBHE C HATPUEM).
B3aumopneiictBue rnunepuHa ¢ HartpueM. llomyueHue cinoxHbIX 3¢upoB. KauecTBeHHas
peakiusi Ha MHOroaToMHble cnupThl. KadecTBeHHas peakius Ha (eHon (C XJIOpHIOM Keje3a
(M), PactBopuMocTs (peHONA B BOJE MPH pa3IM4HOW Temmeparype. BoitecHeHue Qenona us
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®deHourATa HaTpUs YrOJIbHOM KUCIOTOM.
JlaGoparopHbie onbIThl. 1. PacTBOpeHue riuieprHa B BOAE U PEAKIUS €ro C THAPOKCUIOM
menu (11). BzaumopeiictBue heHosa ¢ OpoMHOM BOJIOH U ¢ PaCTBOPOM IIETOYH.
IpakTnyeckune padoThl.
3. «CnupTeD»

Tema 5. Aubaeruabl 1 KeToHbl. (4 yaca)

Anpieruspl U keToHbl. Knaccudukanus, cTpoeHre UX MOJIEKYJ, U30MEpHsl 1 HOMEHKJIATypa.
Oco0eHHOCTH CTPOEHUsI KapOOHUIIBHOM rpymmbl. Pu3ndeckue cBOWCTBA (POpMabAETHIa U €ro
rOMOJIOTOB. ~ XMMHUYECKHE CBOWCTBA aJbJAETHI0B, OOYCIOBICHHbIE HAJIMYHUEM B MOJEKYJe
KapOOHUJIBHON TPYIIBI aTOMOB (TUIPUPOBAHKE, OKUCICHHE aMMUAYHBIMU PACTBOPAMU OKCHJA
cepebpa u ruapokcuga meau (I1)). ITlpucoenuHeHue CHHUIBHOW KHUCIOTBI M OUCYIhGUTA
HaTpusa. KadecTBeHHble peakIMu Ha anpAeruabl. Peakuus mnolukoHAEHcAauu (QeHona ¢
dopmanpaeruiom. OcoOEHHOCTH CTPOCHUS W XUMHYECKHX CBOMCTB KETOHOB. B3ammuoe
BJIMSHUE aTOMOB B MoOJIEKylax. [ajoreHupoBaHHE albJeTH0OB M KETOHOB IO HOHHOMY
MeXaHU3My Ha cBeTy. KadecTBeHHast peakiysi Ha METUJIKETOHBI.

Jemoncrpanun. Komnekuus anmpaeruzoB. Peakinus «cepeOpsHoro 3epkana». OkxucieHue
OeH3a/b/Iern1a Ha BO3AYXE.

JlabopaTopuble onbIThl. KadecTBeHHbIE peakUMM Ha albJIeruabl (C  aMMUAYHBIMU
pactBopamu okcuaa cepebpa u ruapokcugom Mmenu (l1)). Oxucnenue cnupra B anbAeTui.
[Tomryuenue u cBOKCTBa KapOOHOBBIX KUCIIOT.

Tema 6. KapOoHOBBIE KHCJIOTHI, CJI0KHbIE dPUPBI U KUPbI. (13 yacoB)

Kapbonosviexuciomoi. CtpoeHue MOJEKyn KapOOHOBBIX KHCIOT U KapOOKCHIIBHOW TPYIIIIBI.
Knaccudukanus u HOMeHK/IaTypa KapOOHOBBIX KHCIOT. Ddusndeckue CBOMCTBA KapOOHOBBIX
KACIOT ¥ WX 3aBHUCHMOCTb OT CTpPOCHHUs MoJieKysl. KapOOHOBBIE KHCIIOTBI B IPHPOJIE.
buonorudeckas poiab kKapOOHOBBIX KHCIOT. OOIIME CBOWCTBA HEOPTAaHUYECKUX U OPraHUYECKUX
KHUCIIOT (B3aMMOJIEIICTBHE C METAJUIAMU, OKCUJAMH METAJIIOB, OCHOBAHUSAMHU, COJIAMU). Brusnue
YIJIEBOAOPOAHOTO pajvKajia Ha CHIIy KapOOHOBOW KUCIOTHI. Peakuus stepudukanuu, ycaoBHs
ee mpoBeaeHusi. OJHOOCHOBHBIE W MHOTOOCHOBHBIC, HEIPEICIIbHBIE KapOOHOBBIE KHCIIOTHI
OtaenpHbIE IPENCTaBUTENN KUCIIOT.

Cnooicnvle 3¢ghuper. CTpoeHUE CIOKHBIX 3(UPOB, U30MEpHUs (MEXKKIACCOBAs U «YTJIEPOJHOTO
ckeneray). HomeHknarypa cinoxxsbix 3¢pupoB. OOpaTUMOCTb peakiuu 3TepuduKannu, rupoin3
CIOXHBIX 3QupoB. PaBHOBECcHEe peakiuu: dTepupuKalun- THAPOIU3a; (PaKTOPbI, BIMSIOIINE Ha
TUAPOJIN3.

Kuper - crnoxkHble 3(Upbl TIULEpUHA U KapOOHOBBIX KUCIOT. COCTaB U CTPOECHUE MOJIEKYII
xupoB. Knaccudukanus xupos. OMbIIIeHHE KUPOB, MMOJydeHHE MblIa. MblIa, 00bSICHEHHE UX
MoroImMx cBOMCTB. XKupsl B npupone. buonoruueckas ¢ynknus xupos. [lonstue 06 CMC.
OO0BsacHeHHe MoroLX cBOHCTB Mbl1a 1 CMC.

JdemoHcTpanuu. XHWMHYECKHME CBOMCTBA YKCYCHOW M MYpPaBbMHOM KHCIOT. Bo3sronka
OeH3oitHON KucnoTel. CBoiicTBa HempeaenbHOH 0JIeMHOBOM KHCHOTHL IlomydeHue ciaokHOro
a¢upa. Konnexkuus macen.

JlabopaTopHblie onbIThl. PacTBOPpUMOCTB XKHUPOB. Jl0Ka3aTENbCTBO HENPEAEIBHOIO XapaKTepa
XKuUAKoro xxupa. OMbuieHue xupoB. CpaBHeHue cBoicTB Mbula © CMC.

IIpakTnyeckune padoThI.

4. «KapOoHOBBIE KHUCITOTHI»

Tema 7. YraeBoabl. (6 4acoB)
OTUMONOrus Ha3BaHus Kiacca. MoHO-, au- u nosmcaxapuasl. [IpencraBurenn kaxaou
rpynsl. buonoruueckas poisb yrieBooB. Mx 3HaueHHe B )KU3HU YeIOBEKa M 0OIIeCTBa.
Monocaxapuodvl. Wx wnaccudukanus. ['ekco3pl M HX MPEICTaBUTEIH. I'moko3a, ee
¢u3nueckue cBOICTBa, CTpOeHHE MOJEKYIbl. PaBHOBeCHSI B pacTBOpE IUIIOKO3bI. 3aBUCUMOCTh
XUMUYECKUX CBOMCTB IJIIOKO3bI OT CTPOEHHsI MOJIEKYJbl. B3amMopaeicTBue C THAPOKCHIOM
menu(ll) mpu KoMHaTHOW TemmepaType U HarpeBaHWM, dTEPUPHUKALMS, PEaKIUs «cepeOpsHOro
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3epKana», TUApUpoBaHUe. Peakium OpOXXEHUS TIIOKO3BI: CIHMPTOBOTO, MOJOYHOKHUCIIOTO.
I'moko3a B npupoge. buonoruueckass posib rioKo3bl. [IpuMeHeHHe TIIOKO3bl Ha OCHOBE €€
cBOMCTB. @PpyKTO3a Kak H30MEp IJIOKO3bl. CpaBHEHMS CTPOCHUS MOJIEKYJI U XMMHUYECKHUX
CBOMWCTB IJTIOKO3bI U PpyKTO3bl. DPYKTO3a B IPUPOAE U €€ OHOIOrnyYecKas posb.

Hucaxapudw. CTpoenue, odmas popmyina u npeacraButenu. Caxaposa, JIakTo3a, MaIbT03a, UX
CTpoeHue u Ouosiornyeckas poib. [uaponus nucaxapujos. [IpombinuieHHOE NOIy4YeHUE
caxapo3sbl U3 MPUPOJHOTO ChIPbSI.

Honucaxapuder. O6mwas ¢opmyna U INPEICTABUTENN: IEKCTPUHBI U TIJIMKOTEH, Kpaxmal,
LeJUII003a  (CpaBHUTENbHAsT —XapakTepucTtuka). dusmueckue CBOMCTBa IOJMCAXapUAOB.
XuMHYECKUe CBOMCTBA nosmmcaxapunoB. ['uaponus nonmucaxapunos. KayecTrBeHHas peakuus Ha
kpaxmail. [lonucaxapuabl B mpupose, ux 6uonorudeckas poib. [IpuMeHeHue nonucaxapuioB Ha
OCHOBAHMHU HUX CBOWCTB (BoJokHA). IloHsATHE 00 MCKyCcCTBEHHBIX BOJIOKHAX. B3ammogeiictBue
LEJUTF0JIO3b] C HEOPIaHWYECKUMHU M KapOOHOBBIMH KHCIOTaMH - 00pa30BaHME CIIOKHBIX 3()HUpPOB.

JemoncTpauuu. BzanmoneiictBue rimoko3sl ¢ ruapokcuaom meau(ll) 6e3 narpeBanus u npu
HarpeBaHuu. Peakuus «cepeOpsHOro 3epkajia» INIIOKO3bl. ['MIposin3 caxaposbl, LEJIH0I03bl U
Kkpaxmana. Koymekuus BOJIOKOH.

JladopaTopuble onbIThI. B3anmozeiicTBie rimoko3sl U caxaposbl ¢ ruapokcugom meau(ll).
B3aumoneiicTBue kpaxmana ¢ iomom. OOpasIsl MPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH.

IIpakTuyeckue padboThl.

5. «Yrnesoas».

Tema 8. Azorconep:kaniue coequHenns. (13 yacon)

Amunvi.  Omnpenenenne amuHOB. Crpoenme amuHOB. Kiaccudukanumsi, wusomepus wu
HOMEHKJIaTypa aMHMHOB. Anudarudeckue W apomaruyeckue amuHbl. AHWIMH. [lomyueHue
aMUHOB: aJKWJIMPOBAaHWE aMMHaKa, BOCCTAHOBIICHME HHUTPOCOCIWHEHMN (peakuus 3WHUHA).
duznyeckue CBOMCTBA AMMHOB. XMMHUECKHE CBOMCTBA aMUHOB: B3aUMOJICHCTBUE C KUCIOTaMU
1 BoJ10i. OCHOBHOCTh aMUHOB. ['OMOJIOTHYECKHIA pSAJT ApOMATUYECKUX aMUHOB. AJIKMJIMPOBAHUE
U alWIupOBaHHWE aMHHOB. B3anMHOe BIUsSHHME aTOMOB B MOJIEKYyJaX Ha MpUMEpe aMMHaKa,
anudaTuyecKux W  apOMATUYECKUX aMHUHOB; aHWIMHA, O€H30Ja W  HUTpoOEH30IIa.
Amunoxuciomol. CocTaB M CTPOEHUE MOJEKYJI aMUHOKHUCIOT, M30MepHUH. J[BONCTBEHHOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB aMHUHOKHCIIOT U €€ MPUYMHBI. B3anMojeiicTBUe aMUHOKUCIIOT C
OCHOBaHHUsIMHU, 00pazoBaHUE CIOXKHBIX 3(pupoB. BzaumopeiicTBre aMUHOKHCIOT C CHUIbHBIMHU
kuciotamu. OOpa3oBaHHE BHYTPUMOJICKYJISIDHBIX — colield. Peaknus MOTUKOHIEHCAIIUN
aMUHOKHCIIOT.

benxu - npuponnsie 6uononumepsl. [lentumnas rpyrmna aToMOB U IENTUAHAS CBA3b. [lenTusl.
benku. [lepBuuHas, BTOpUYHASA U TPETUYHAS CTPYKTYPHI OEKOB. XMMHYECKHE CBONCTBA OETIKOB:
TOpeHue, NeHATypaus, THAPOIN3, KAUeCTBEHHbIE peakiuu. buonornyeckue QyHKIUNA OETKOB.
3nauenue OenkoB. YeTBepTUYHAs CTPYKTypa OENKOB Kak arperaius OeJIKOBBIX U HEOEITKOBBIX
Mouiekyi. ['mobanbHas mpobiema O6enkoBoro roojganus u mytu ee pemenus. [loustue JJHK u
PHK. Ilonatue o HykjIeoTHJEe, NUPUMUIMHOBBIX M IypPUHOBBIX OCHOBaHUsX. I[lepBuuHas,
Bropu4Has u TpetuuHas crpykrypsl JIHK. buonornueckas pons JHK u PHK. I'ennas
WHXEHepHUsl U OMOTEXHOIOTHSI.

JdemoncTpauuu. OmOBITBI ¢ METUJIAMHHOM: TOpEHHUE, IIEJI0OYHbIE CBOMCTBAa pacTBOpA.
OOpasoBanue coseil. B3anmopeiicTBie aHWIMHA C COJITHOM KHUCIOTOW M ¢ OpOMHOI BOJIOH.
Okpacka TKaHM aHWJIMHOBBIM KpacuTesneMm. Jloka3aTenbCTBO HAIMUKS (PYHKITMOHAIBHBIX TPYIIN B
pacTBopax aMUHOKHUCIOT. PacTBopenue u ocaxxaenue 6enkoB. Jlenaryparus 6enkos. Komneknus
«BonokHay.

JlabopaTopubie onbIThbl. 1.00pa3nbl CHHTETUYECKHX BOJOKOH. 2. PacTBopeHue OenkoB B
Boje. Koarynsmus sxenatuna cnuptoM. 3.1[BeTHbie peaknun 6enkoB. 4.00HapyxeHue Oenka B
MOJIOKE.

IIpakTH4eckue padoTHI.

6. «A30TCoepKaAIIUE OPraHUYECKUE COCTUHEHUS.

7. «PemmeHue 3KCIIEpUMEHTAITBHBIX 3a/1a4 110 WACHTH(UKAIINN OPTAHNYECKUX COSTUHEHU)

Tema 9. buojiornyeckn akTHBHbIE BelecTBa. (8 yacoB)
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[onsatne o BuramuHax. HWx knaccudukanmuss u oOo3HayeHWe. Buabpl BUTaMUHHON
HepocTaToyHoCTH. [IpodunakTika aBUTAMHUHO30B.

Ilonatue o depMeHTax Kak O OHMOJOTMYECKHX KaTaau3aTopax OeNKOBOH MPHPOJIBL.
Oco0OeHHOCTH CTpPOEHHS U CBOMCTB B CpPaBHEHHWU C HEOPraHUYECKUMHU KaTallM3aTOPaMHU.
3HayeHne B OWOJIOTMM W TPHMEHEHHE B MpoMblinuieHHOCTH. Kiaccudukanus ¢depMeHTOB.
OCcoOCHHOCTH CTPOCHHS M CBOMCTB (hePMEHTOB: CEICKTUBHOCTD U 3()DPEKTUBHOCTD.

IloHatne O TOpPMOHAX Kak OHMOJOTMYECKH AaKTHBHBIX BEIIECTBAX, BBIOIHIIONINX
SHIOKPUHHYIO PEryJALNHU, )KU3HEIEATEIbHOCTH OpraHu3MoB. BakHelilue cBONCTBA TOPMOHOB.
OTtnenbHbIE MPEICTABUTENM TOPMOHOB: WHCYIMH W aapeHanuH. [Ipodunaktuka caxapHOro
nuaberta. [loHsATHE O CTEPONIHBIX TOPMOHAX HA MPUMEPE MOJIOBBIX TOPMOHOB.

IlonsaTe O  JekapcTBaX  Kak  XMMHUOTEpANeBTHMUECKUX  MpemapaTtax. [ 'pymmbl

JeKapcTB.AHTUOMOTHKH U 1ucOakTepro3. be3zomacHble crmocoObl MPUMEHEHUS JIEKapCTBEHHBIX
dopm. Hapxornueckue BemectBa. Hapkomanusi, Ooppba ¢ He © nOpodHIIaKTHKA.
JNemoncrpanuu. OOpa3npsl BUTaMUHHBIX —npenapaToB. [lomuButamunsl.  WmmocTtpanun
dororpaduii KMBOTHBIX C pasIUYHBIME (opmMamu aBUTAaMUHO30B. (CpaBHEHHE CKOPOCTH
pas3yioKeHUsl TMEepOKCHIa BOAOPOAa MojAeicTBHEM (epMmeHTa (Karanasbl) U HEOPraHMYECKUX
KaTaJau3aTopoB (MOAMIA Kaus, XJIOpUaa Kenes3a, okcua mapradia). [Inakat wim kogorpamma c
n300paKeHHEM  CTPYKTYPHBIX  (OpPMYNI  3CTpaauoiia,  TECTOCTEPOHA,  aJpeHauHA.
BzaumopeiictBue anpenanuna ¢ pactBopoM FeCl3. BbenkoBas mpupojauHcynuHa (I[BETHBIE
peaxkuuu Ha 0enkn).
JlabopaTopusble onbITbl. OOHapyXeHHEe BUTaMUHA A B pacTUTeNbHOM Macie. OOHapyKeHue
ButamuHa C B s01oyHOM coke. OOHapyxkeHue BuTamMumHa D B KelTKe KypuUHOro siua.
DepMeHTAaTUBHBIMTUAPONIN3 KpaxMaia ToJ JelcTBHeM amuiiaszbl. PasznokeHue mepokcuaa
BOJIOpOJA oz JEHCTBUEM KaTaJasbl. [erictBue JIETUAPOTECHA3bI
HA METWJICHOBBIM cuHMA. VcrbITaHne pacTBOPUMOCTH aJipeHAIMHAB BOJE U COJITHOM KHUCIIOTE.
OO6napyxeHue acnipuHa B TOTOBOMJIEKApCTBEHHON (popme (peakiueil ruposin3a Uil LBETHON
peakiuei ¢ cynbhaTom OCpUILIHs).

IpakTuyeckue padboThl.
8. «JleiicTBue hepMEHTOB Ha Pa3IMUHBIC BEIICCTBAY
9. «AHanu3 JeKapCTBEHHBIX MPENAPATOB

Conep:xkanne Kypca XuMuu
B 11 kiacce (yriry0JieHHbIii YPOBEHb)

Tema 1. Ctpoenue atoma u nepuoanyeckuii 3axkon JI.U. Menaeineena. (9 yacon)

Amom- cnosrcnas wacmuya. SIApo u 3MEKTPOHHAs 000J10YKa. DIIEKTPOHBI U MPOTOHBI. MUKPOMUP
U Makpomup. Jlyanns3m 9acTuI] MUKpOMHPA.

Cocmosnue snekmpona 8 amome. DISKTPOHHOE 007aK0 1 opOutans. Popma opburaneii (S, p, d,
f). ['maBHOE KBaHTOBOE YKCIIO. DHEPreTUYECKUE YPOBHU M MOJYPOBHU. B3arMOCBS3b INTaBHOTO
KBaHTOBOI'O 4YHCJa, TUNOB M (GopM opOuTaneli M MaKCUMaJbHOI'O 4YHCIa 3JIEKTPOHOB Ha
nonypoBHsAX U ypoBHsAX. [lpunuun Ilaynu. OnextpoHHas ¢opmyna aToOMOB 3JIE€MEHTOB.
['paduueckue snekTpoHHbIe HopMynbl U paBuio ['yHaa. DnexTpoHHO-Tpaduyeckre GopMyIbl
aTOMOB 3JIEMEHTOB. DJIEKTPOHHAS KITaCCH(DUKAIHS HIEMEHTOB 110 CEMEHCTBAM.

Banenmmuvie _603MO02CHOCIU __amoOMO8 _ XUMUYECKUx _deMeHmos. BalleHTHbIe 3JIEKTPOHBL
BaneHTHBIE BO3MOKHOCTH aTOMOB XHMHYECKHX DJIEMEHTOB KaK ()YHKIMS WX HOPMAIBHOTO U
BO30Y)XIEHHOTO cocTOsiHUA. Jlpyrue (akTopsl, OIpeleNsoNne BaJeHTHbIE BO3MOKHOCTH
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aTOMOB: HaJM4YME HEMOACTAEHHBIX OJJIGKTPOHHBIX map. Hamuume CBOOOAHBIX OpOHUTATICH.
CpaBHEHHME BaJIEHTHOCTH U CTEIIEHHU OKHUCIICHUS.

Ilepuoouyeckuil 3axkon u Ilepuoduueckasn cucmema xumuyeckux snemenmos /. H. Menoeneesa.
[IpennmochbUIKu OTKPBITUSL 3aKOHA: HAaKOIUIEHHE (aKTOJIOTHUYECKOro MaTepuana, paboThbl
npenuectBennnkos M. 5. Bepremnyca, M. B. JleGepeitnepa, A. . Illaukyprya, Jix. A.
Heronennca, JI. FO. Meiiepa, cbe3n xumukoB B Kapicpys, nmuHocTHbele kKadecTBa J[. U.
MenneneeBa. Otkpoitue /1. V1. MenaeneeBbM nepuoaudeckoro 3akona. Ilepsas popmynupoBka
ero. l'opu3oHTanbpHas, BEpTUKaJbHAas1 W JUArOHajbHas [EPUOJUYECKHE 3aBUCHMOCTH.
[lepuoauueckuil 3aKoH U cTpoeHue aroma. M3orombl. COBpEMEHHOE MOHATUE XHMUYECKOTO
anemenTa. 3akoHomepHocTh . Mo3nu. CoBpemeHHasi pOpMyITUpOBKa MEPHUOJHUUECKOTO 3aKOHA.
Ilepuonnueckass cucrtema U cTpoeHHe aroMa. DU3MYECKUH CMBICH MOPSAKOBOIO HOMeEpa
AJIEMEHTOB, HOMEpPOB TIpynnbl U nepuoga. I[IpuuMHBl H3MEHEHHS METAIUYECKUX U
HEMETAJUIMYECKUX CBOMCTB 3JIEMEHTOB B TPYIIAaX U NEpHOJAX. 3HAYEHHE NEPHOJUYECKOTO
3aKOHa U NEPUOJMYECKOM CUCTEMBI XUMUYECKUX AieMeHToB . Y. Menneneesa mist pa3BUTHS
HayK{ U IOHUMAHUS XUMUYECKON KApTUHBI MUPA.

Tema 2. Ctpoenue BemecTBa. (12 4yacoB)

Xumuueckas ceasv. Edunas npupoda xumuyeckoui ceasu. VIoHHass XuUMU4YeCcKas CBS3b U HOHHbBIC
KpUCTAIMYECKHE pemeTku. KoBaJeHTHas XWMUYecKas CBA3b W €€ KiacCHUKarus: I10
MeXaHu3My 00pa3zoBaHusl (OOMEHHBIA U JOHOPHO-aKIENTOPHBIH), O 3IEKTPOOTPUIATETFHOCTH
(TosIsipHAs ¥ HEMOJISIPHAs ), TIO0 CIIOCO0Y MEePEKPhIBAHUSI AIEKTPOHHBIX OpOHTaNel (curMa u In),
M0 KpaTHOCTHU (OJMHApHAs, BOIHAs, TpolHas, nmoixyTopHas). [lonsgpHOCTh CBSA3H U MOJSPHOCTH
MoJiekynbl. Kpucramnueckue peleTky Uil BEIIECTB ¢ 3TOM CBSI3bI0: aTOMHAsi U MOJIEKYJIIpHasl.
Meramueckass XMMUYECKasi CBA3b U METaJNIMUECKasl KpUcTajuinueckas pemerka. Bogopoanas
CBSI3b: MEKMOJICKYJISIpHAS M BHYTPUMOJICKYJISIpHAsA. MexaHnu3M oOpa3oBaHMs TOH CBS3HM U €€
3HaueHue. MloHHasi CBA3b Kak IMpeJeNbHBIM Ciaydail KOBAJIGHTHOM MOJISPHOM CBSI3M; IEPEXO0]
OJIHOTO BHJIa CBSI3U B JIPYTOil; pa3HbIe BUIBI CBSI3€H B OJJHOM BEIIIECTBE.

Ceoticmea  KOBANEHMHOU __ XUMUYECKOU __ C853U. Hacpimaemoctb,  moJisipu3yeMocCTb,
HaIpPaBJIEHHOCTb. ['eoMeTprs MOJIEKYII.

Lubpuouzayus opoumaneti u ceomempus MOJIEKYIL.

Sp? - rTHOPUAM3AIHS Y AIKAHOB, BOJbI, aMMHUAKa, aIMa3a.

Sp? - THOPUAM3AIHNS Y COeTMHEHHi 60pa, aIKeHOB, aPEHOB, TUEHOB, TPadHTa.

Sp - rubpuamM3anus y COoequHeHWW Oepuiuiis, aJKWHOB, KapOuHa. [‘eomerpus Mmoiekymn
Ha3BaHHBIX BEILIECTB.

Hucnepcuvie cucmemwvl. lloHaTne o paucnepcHbIX cuctemax. JlucrepcuoHHas cpeaa u
mucrnepcHas ¢asza. JleBATh TUIMOB CHUCTEM W HMX 3HAUYE€HHWE B MPHUPOAE M KU3HU UEIOBEKa.
HucniepcHasi cucteMa C KHAKON Cpeoil: B3BECH, KOJUIOMIHBIC CHCTEMBI, X KiacCU(UKaius.
3omu u remu. Oddexkr Tunpans. Koarymsums. Cunepesuc. MonekynspHble M UCTHHHBIC
PacTBOPBHI.

Teopusi cmpoenus xumuyeckux snemenmos A. M. Bymaneposa. Ilpeanocbuiku co3gaHusi TEOPUU
ctpoenust: padbotsl npeamectseHHUKOB (K. b. Jlroma, @. Bénep, L. ®. Kepap, ®. A. Kekye),
che3nl ectectBoucnbITaTenei B llneliepe, nuuHocTHeie kayecTBa A. M. bytnepoBa. OcHOBHbIE
IIOJIOXKEHUSI COBPEMEHHON Teopuu CTpoeHMs. Buael mzomepun. M3omepus B HEOPraHMYECKOU
XUMUU. B3anMmHOe BiIMsIHME aTOMOB B MOJIEKYJIaX OPraHMYECKHUX M HEOPraHHMYECKUX BEIECTB.
OCHOBHBIE HANpPABJIICHHUS] PA3BUTHS TEOPUU CTPOEHHUS - 3aBHUCHUMOCTH CBOWCTB BEIECTB HE
TOJIBKO OT XHUMHYECKOTO, HO M OT HX OJJIEKTPOHHOTO M MPOCTPAHCTBEHHOTO CTPOEHUS.
NuaykunoHHBIH 1 Me30oMepHbIi 3 dexTr. CTepeoperyaspHOCTb.

Huanexmuueckue ochosbl 00uHOCmU 08VX 8e0VWuUX meoputl xumuy. JIMaqeKTHUECKUe OCHOBBI
oburHoctu Teopuu nepuoganunoctu . . Menneneesa u teopun crpoenuss A. M. byrieposa B
CTaHOBIIEHUU (paboThl MPEIIeCTBEHHUKOB, HAKOIJICHHE (PAKTOB, Y4acTHE B Che3/aX, PYCCKUI
MEHTAJIUTET), TIPeJICKa3aHuy (HOBBIX dJeMeHTOB- Ga, Se, Ge W HOBBIX BEIIECTB - U300yTaHa) U
pa3BUTHHU (TpH POPMYITUPOBKH).
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llonumepwl opeanuueckue u neopeanudeckue. OcHoBHbIE NOHATHS XuMuu BMC: cTpykrypHOE
3BEHO, CTENEHb NOJUMEpH3alMH, MoJeKyilspHas macca. CrnocoObl MOJYy4YEHHs MOJUMEPOB.
Peakuuu nonumepu3auy 1 MoIUKoHAeHcauu. CTpoeHne MoJIMMEpOB: reoMeTpudeckas Gpopma
MaKpoOMOJIEKYyJd, KpPUCTAUIMYHOCTb U  aMOpP(pHOCTb, cTepeoperyasipHocTb. Ilomumepst
oprannueckue u Heopranmueckue. Kayuyku. [lmactmaccel. Bonokna. buononumepsr: Oenku u
HYKJICHHOBBIE KHCIIOTBHI.

JeMoHcTpanuu. Mozenu KpUCTaJUIMYECKUX PEIIETOK BEUIECTB C Pa3jIU4YHBIM TUIIOM CBS3EH.
Mogenu Moisekyn pasiauuHod reomerpuu. Kpucramumdeckue pemérku anmasa u rpadura.
OO0pa3ipl pa3auyHbIX cHCcTeM ¢ kuakou cpenoil. Koarymsuus. Cunepesuc. Dddext Tunmans.
Mopnenun H30MepoOB CTPYKTYpPHOM U HpOCTpaHCTBEHHOW wu3omepuu. CBoiicTBa TOJIyoOIIa.
Komnexkuust r1uiactMacc M BOJOKOH. OOpasibsl HEOPraHMYECKHUX IOJMMEPOB:  CEpBI.
[Tnactuueckoii, pochopa KkpacHoro, kBapua u 1p. Moaenu monekyn 6enkoB u JJTHK.
JlaGopaTtopHbie onbIThbl. 1. CBOMCTBA r'MIPOKCHUIOB 3JIEMEHTOB 3 nieproja. 2. O3HaKOMIICHHE C
oOpa3lLamu I1acTMacc, BOJIOKOH, HEOPraHUYECKUX [TOJIMMEPOB.

Tema 3. Xumuueckue peakuun. (19 4.)

Knaccugurkayusa xumuueckux peaxyuil 8 opeanuyeckou u Heopeanuyeckou xumuu. IloHsTHE O
XUMHYECKOM peakuuu, €€ OTau4Yue OT sAepHoM peakuuu. Peakunm amwiorponuu  u
uzoMepuzanuu. Peakuuu, uaynye ¢ M3MEHEHHEM COCTaBa BEIIECTBA: MO YUCIY M XapakTepy
pearupyoimux 1 o0pa3yrouuxcs BeecTB (pa3iokeHus, 3aMelIeHNs, 0OMeHa, COEUHEHMS); 10
u3MmeHenuto creneHeit okucinenuss (OBP u ne OBP); mo temmoBomy sddexty (3k30- u
SHIOTepMHYECKHE); 10 (a3e (roMo- M TeTEepOoreHHbIE);, MO HaNpaBieHUIO (OOpaTHMbIE W
HeoOpaTUMBbIE); MO KCIOJIb30BAHUIO KaTalu3aropa (KaTaIUTUYECKUE M HEeKaTaIUTHYECKUe); 1o
MeXaHu3My (paJuKajibHble M MOHHBIE); IO BHUJY DSHEPruu, HHULUUPYIOLIEH peaKlUio
(poroxumuyeckue, paaAuallMOHHbIC, YIEKTPOXUMUYECKHIE, TEPMOXHUMHUECKUE).
Bepoamnocms npomexanus xumuyeckux peaxkyuii. 3aKOH COXpaHEHUs dHEpruu. BHyTpeHHss
sHeprusi peakiuii. TernoBoil addext. Tepmoxummuueckue ypaBHeHHs. TeruioTa oOpa3oBaHUA.
3akon I'. U. T'ecca. DOuTponms. Bo3MOXKHOCT NpOTEKaHUS peakUUd B 3aBUCUMOCTU OT
M3MEHEHHUS SHEPTUH U SHTPOIUH.
Ckopocmb xumuueckux peaxyuii. @axmopwi, erusarowue Ha ckopocmsv peakyuii. Ilonstue o
ckopocTd. CKOpOCTb TI'OMO- M TETEPOre€HHOW peakuuil. OHeprus akTtuBauuu. DaxkTopsl,
BIUSIOUIME Ha CKOPOCTh pEaklMid: MpUPOAAa pearupyrolux BEIIeCTB, KaTalu3aTopsbl,
TeMIiepaTypa, KoHleHTpanus. Karanus romo- U reTeporeHHblid, UX MeXaHu3Mbl. PDEepMEHTHI, UX
CpPaBHEHHME C HEOPraHWYECKMMHU KaTanu3zaropaMu. WHruOUTOpbl W KaTaJIUTUYECKHE SIbL.
[ToBEpXHOCTH CONMPUKOCHOBEHUSI PEArNPYIOLIUX BELIECTB.
Xumuueckoe pasnosgecue. IloHSTHE O XUMHUYECKOM paBHOBECUU. PaBHOBECHBIE KOHIICHTpALUH.
JlunamuuHOCTh paBHOBecus. KoHcranTa paBHOBecHs. (DakTOpbl, BIMSIOIIME Ha CMEIICHHE
paBHOBECHSI: KOHIIEHTpalusl, 1aBieHue, reMmneparypa. [lpuauun Jle [latense.
Oxuciumenvro-eoccmanosumenvuvie peakyuu(OBP). Crenenb okucienus. Kmaccudukamms
peakuii B cBeTe d3JeKTpoHHOW Teopuu. OcHoBHble mnousATHS OBP. Metonsl cocraBienus
ypaBHeHnii OBP: MeTos snexkTpoHHOro OajaHca, MeTOJl moyiypeakiuil. BrnusHue cpeasl Ha
nporexkanue OBP. Knaccudukanus OBP. OBP B oprannueckoit xXumuu.
Onexmponumuyeckas _ouccoyuayus. (I./[.)  DASKTPOIUTHI M HEIIEKTPOJIUTHL. MexaHu3M
AIIEKTPOJINTUYECKON IMCCOLMALINY C PA3JIMYHBIM BUJIOM CBsA3H. CBONCTBA KATHOHOB M aHUOHOB.
Kucnotsl, conu, ocHoBanust B cBere J.JI. Cremenp 3.J[.m €€ 3aBHCHUMOCTb OT TpPUPOABI
AIIEKTpOJIUTa M ero KoHueHTpauuu. KoHcranta nuccoumanuu. CTyneHyaTas IUCCOLMALIUA.
CBolicTBa pacTBOPOB AIEKTPOJIUTOB.
Booopoouwiii _noxkazamens. Hucconmarust Boabsl. KoHcranta e€ naucconmainuu. oHHOE
npou3BesieHne Boabl, Bogopoauelii nokasarens - pH. Cpenbl BOOHBIX PaCTBOPOB 3JIEKTPOIUTOB.
3HaueHue BOJOPOJIHOTO TIOKa3aTelNs Uil XUMHUYECKUX U OMOJIOTMYECKUX MPOLIECCOB.
lTuoponus.  Tlonatue ruaponusa. ['UApPOIM3 OPraHMYECKUX M HEOPraHMYECKUX BEIECTB
(rajoreHagKaHOB, CIOXHBIX 3(UPOB, yrieBoaoB, 0enkoB, AT®) u ero 3Hauenwe. ['maponus
coseil. Ctynenuatsiii ruaponus. Heobpatumelil runponus. [IpakTuyeckoe 3HaU€HHE THIIPOIIN3A.
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JNemoncrpanuu. [IpeBpamienue kpacHoro ¢ocdopa B Oenblif; kucnopona B o30H. [lomyuenue
KUCJIOpOJa M3 MEpoKcHuia Boaopojaa, Boawl. Jlerumaparamusa stanona. llemouka: P--- P2Os ---
H3POs; cBoiicTBa YKCYCHOI KHUCIIOTHI; IPU3HAKK HEOOPATUMOCTH PEaKIIHii; CBOHCTBA METAIJIOB,
OKHCJIEHUE aJIbJIETU]Aa B KUCJIOTY U CIIUpTa B alpleruj. Peakuum ropeHus, 3K30TepMHUYECKUE
peakuuu (oOecBeynBaHNEe OPOMHOM BOJBI M TIEpMAaHTaHaTa Kajusl STUICHOM, ralleHHe U3BECTU
U JIp.) U DHOOTEPMHUYECKHE peaklUHH (pasloKeHHE KaMHHOM CeNuTpbl, OMXpoMaTra Kalus.
B3aumonelictBue I1MHKAa C pacTBOpaMHM CEPHOW U COJISHOM KHUCIOT HpPHU  Pa3IMuHbIX
TEMIIEpaTypax U KOHLEHTPALMM COJITHOM KHUCJIOTBI; Pa3joKEeHHE NEPOKCHAA BOAOPOJA IpHU
oMoty okcuaa mapranna (1V), katamasel ceiporo Msica u kaptodens. BzaumoseiictBue nunka
pPa3IMYHON MOBEPXHOCTH (IOPOIIKA, MBUIH, TPaHyd) C KUCIOTONH. MoJeinb «KHUIISIIEro» CIIOs.
Cmemenne paBHoBecuss B cucteMe FeS*+3CNS'= Fe(CNS)s; oMblIeHHE XHPOB, pPEaKIHH
sTepudukanmu. 3aBUCUMOCTh cTerneHn D.J[. yKCycHOW KHCIOTHI OoT pa3daBieHus. CpaBHEHUE
CBOMCTB pacTBOPOB CEPHOU M CEPHUCTON KUCIIOT; MyPaBbUHON U YKCYCHOM KHMCIIOT, THIPOKCHIA
mutus. Kanmusg u Hatpus. VHAMKAaTtopbl M M3MEHEHHME UX OKpPAaCKM B Ppa3IMYHbIX Cperax.
WNuaukatopHas Oymara u e€ MUCHOJIb30BaHUE [Tl onpesesieHus pH ciroHbl, KeTyJOYHOrO COKa,
JPYTrUX COKOB OpraHm3ma yenoBeka. CepHOKHCIBIA U (epMEHTATUBHBINA THIPOJIN3 YIIIEBOIOB.
['unponu3 kapboHaTOB, CyNb(})aTOB, CHIMKATOB IIETOYHBIX METAJJIOB, HUTPATOB ILIMHKA WIIU
ceunna (). F'uaponu3 kapbuma KaabIus.

Jladoparopubie omnbiThl. l.IlonyueHue kucimopona pasiloXEeHHEM IEpOKCHIa BOAOPOIa M
nepMaHraHara kanaus. 2.Peaknuum, uaymme ¢ o0pa3oBaHHMEM OCajka, Tras3a, BOAbI JUIS
HEOPraHMYECKUX M OPraHMYeCKUX KHUCIOT.3. Vcmonbp3oBaHWE WHIUKATOPHOM Oymaru Juist
onpezaenenust pH ciroHsl, xeny1o4Horo coka. 4.Paznuunele cinydan ruiposinsa coJiei.

Tema 4. BemiecTBa u ux cBoiicTpa. (33 yaca)

Knaccugurayua neopeanuueckux sewecms. llpocteie u cnoxxkHble BemecTBa. OKCHIBI, UX
knaccuukanms.  ['mapokcunabl  (OCHOBaHHWS,  KHCIOPOJIHBIE  KUCIOTBI, AMOTEpHBIC
ruapokcuabl). Kucimorsl, ux kinaccudukanus. OcHoBanus, ux kinaccudukanus. Conu cpeanue,
KHUCJIbIE, OCHOBHBIC M KOMILICKCHEIE.

Knaccugurayus opeanuueckux sewecms YriieBogopoasl U KiaccH(HUKaAusS BEMIECTB B
3aBHCHUMOCTH OT CTPOCHHMSI yIJIepoIHOM 1enu (amdaTuyeckue U HUKINYECKUE) U OT KPaTHOCTH
cBsi3ell (mpesienibHbIe U HenpeaenbHbie). ['oMonornyeckuii psaa. [Ipon3BogHbIe YIiIeBOIOPOIOB:
raJIoTeHaJIKaHbl, CIUPTHI, (HEHOINBI, albJETUIbl U KETOHBI, KapOOHOBBIE KHCIOTHI, IPOCTHIE U
CJIOKHBIE 2(PUPBI, HUTPOCOEANHEHUS, aMUHBI, aMHTHOKHUCIIOTHI.

Memannwi. IlonoxeHue MeTaIOB B MEPUOJUYECKONW CHUCTEME M CTPOEHHE HUX AaTOMOB.
[IpocThie BemiecTBa-METaUIBl: CTPOCHHE KPUCTAJUIOB M METAJUTMYECKas XUMHUYECKas CBSI3b.
Amnotponusi. O0mme (u3nueckue CBOMCTBA METAJIOB U BOCCTAHOBUTENBHBIE CBONCTBA HX:
B3aUMOJICHCTBUE C HEMeTaulaMH (KHCIOPOJOM, TaJoreHaMH, Cepoi, a30TOM, BOJOPOJIOM), C
BOJOM, KHUCIOTaMH, pPAcCTBOpPaMHU COJIel, OPraHMYECKUMHU BeElIeCcTBaMU  (CHHUpPTaMHU,
rajoreHajKaHaMmu, (EHOJIOM, KWJITaMHu), co ImenodyamMu. OKCHABI M THAPOKCHIBI METAJLJIOB.
3aBUCUMOCTb CBOMCTB JTHUX COCIMHEHUH OT CTENEHEW OKHUCJICHUS METaJUIOB. 3HA4YeHUe
METaJUIOB B MPUPOJIC U KU3HH OPTAaHU3MOB.

Kopposzus memannos. [lonsiTue koppo3uu. XuUMHUYECKas KOPpO3Usd. DIEKTPOXUMHUYECKAs
Koppo3usi. CriocoOb! 3alUThl METAJUIOB OT KOPPO3HUH.

OO6mmue crocoOb! oMyYeHUsT METAIIOB. MeTallibl B IPUPOJE. METAILTYPTUsI U €€ BUJBL: MUPO- U
TUAPO- JIEKTPOMETAJUTYPTHsL. IJIEKTPOJIN3 PACILUIABOB U PACTBOPOB COCTMHEHHUM METAIIJIOB U €r0
3HAYEHUE.

Hememannwi. [TonoxeHne HEMETANIOB B IMEPHOIMYECKON CHCTEME, CTPOEHHUE HMX aTOMOB.
DNEeKTPOOTPULIATENLHOCTh. MHepTHhle Ta3bl. JIBOWCTBEHHOE TOJIO)KEHHE BOAOpPOAA B
MepUoINYecKor cucteme. HemeTtamtbl - TpocThie BemecTBa. ATOMHOE W MOJEKYISIPHOE
CTpoeHHE HUX. AnnoTrponusi. XMMUYECKHE CBOMCTBAa HeMeTauioB. OKHCIHUTENbHBIE CBONCTBA:
B3aMMOJICCTBHE C METAJJIaMH, BOJOPOJOM, MEHEE AJICKTPOOTPHUIATEIPHBIMA HEMETAJUIaMU,
HEKOTOPBIMU CJIO’KHBIMHU BelllecTBaMH. BoccTaHOBUTENIbHBIE CBOMCTBA HEMETAIJIOB B PEAKIUAX
co (TOpoM, KHCIOPOAOM, CJIOKHBIMH BEIIECTBAMH-OKUCIHUTEIAMH (a30THOM U CEpHOU
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KHCIOTaMU U J1p.). Bonmopoansle coenuHeHuss HemeTauioB. llomyueHune uxX CHHTE30M U
KOCBEHHO. CTpO€HHME MOJEKYJA W KPHUCTAUIOB JTUX coeAuHeHH. Duzndeckue CBOMCTBA.
OtHowenne Kk BojJe. VI3MeHeHHEe KHCIOTHO-OCHOBHBIX CBOMCTB B NEPUOAAX WU Ipymdmax
Heconeobpasyronue u comneoOpasyronime OKCUAbl. KucmopogHblie KHCIOTHL. HW3meHeHue
KHCJIOTHBIX CBOWCTB BBICHIMX OKCHUJOB M T'MJIPOKCHIOB HEMETAJJIOB B MEpPUOJAX W IpyHmax.
3aBUCHUMOCTB CBOMCTB KHUCIIOT OT CTEIIEHH OKHCIICHUS HEMETAJLIa.

Kucnomwvi _opeanuueckue u neopeanuueckue. KHUCIOTBI B CBETE€ IPOTOJIMTHUYECKON TEOPHUHU.
ConpsikeHHbIe KUCIOTHO-OCHOBHBIE Mapbl. Kiaccugukanys opraHMuecKux U HEOpraHM4eCKHX
kucinoT. O0mme cBOCTBa KUCIOT: B3aUMOJICHCTBHE OPTraHUYECKUX U HEOPTaHHMYECKUX KHCIIOT €
METaJlaMi, OCHOBHBIMH U aM()OTEPHBIMH OKCHJIAMH U THAPOKCUIAMHU, C COJISIMU, 0Opa3oBaHue
CIOXKHBIX 3¢upoB. OCOOCHHOCTH CBOWMCTB KOHIIEHTPUPOBAHHOM CEPHOHM M a30THOW KHCIIOT.
Oco0eHHOCTH CBOICTB YKCYCHOW U MypPaBbUHOM KHUCIIOT.

OcHosanus opeanuueckue u Heopeanuyeckue. (OCHOBaHHUS B CBETE MPOTOJUTHYECKOU TEOPHUHU.
Knaccudukanus opraHMYecKUX ¥ HEOPraHWYEeCKMX OCHOBAaHM. XWMHUYECKHE CBOWCTBA
nieyiouel 1 HepacTBOPUMBIX OCHOBaHMU. CBolicTBa OECKHCIOPOAHBIX OCHOBAHUN: aMMHUaKa U
aMuHOB. B3auMHOe BIusiHUE aTOMOB B MOJIEKYJy aHUJIMHA.

AmpomepHnvle opeanuueckue u HeopeaHuieckue coedunerus. AM(pOTEepHbIE COeTMHEHHS B CBETE
IPOTOJIMTUYECKON Teopuru. AMGPOTEPHOCTh OKCHUIOB M THUAPOKCHIIOB NEPEXOAHBIX METAJUIOB:
B3aUMO/ICHCTBUE C KUCIOTAMH U ILIEJTOYAMH.

Lonamue o komniexcnvix coedunenusax. Komiaekcoodpa3oBareb, JIUraH bl, KOOPIUHAUOHHOE
4KCIo, BHYTpeHHAS cdepa, BHemHss chepa. Homenknarypa gaHHbIX coeauHeHuid. [Ipumepsl
coeMHeHUH. AMDOTEPHOCTh AMUHOKHCIIOT: B3aMMOJICUCTBHE AMUHOKHCIOT CO IIEJI0YaMHU,
KHUCIIOTaMH, CIIUPTaMHU, JIPYT ¢ IpyroM (oOpa3oBaHKe MOJUIETITHAOB), 00pa30BaHKUE BHYTPEHHEHN
coyii (OUTIOJISIPHOTO MOHA).

Lenemuueckas c6a3b MexcOy KNaccamu opeanuyecKux U Heopeanuyeckux coeounenui. Ilonstue
O TEHETUYECKOH CBSI3U M T€HETHMYECKHUX PpsAJlaX B HEOPraHMYECKON M OpraHM4ecKOd XHMUU.
['enernyeckue psapl MeTaia (Ha IpUMepe KalbIMs U Kene3a), HemeTalia (Cepbl U KpeMHUs),
NIEPEXO/IHOTO 3JI€MEHTa (LIMHKa). ['eHeTruueckue psAjpl U T€HEeTHYECKasl CBSI3b B OPraHMYECKON
XUMUH (COeIMHEHUs ABYXaTOMHOTO yriepoza). EnnncTBo mupa Belects.

Nemoncrpanuu. Komnekums «Kiaccuukanus HEOPraHWYECKUX BEIIECTB» H  00pasIlbl
npencraButenei kinaccoB. Komnekuust «Knaccudukaiuss opraHMuecKuX BEIIECTB» U 00paslibl
npejcTaBuTesel kiaccoB. Moienn KpucTalInyecKux pemérok Metaios. Komiekuus meramion
C pa3HbIMH (PU3MUECKUMM CBOWcTBaMH. B3anmoneiicTBue NUTHs, HATpHsl, MarHusl U keines3a c
KHCJIOPOJIOM; IIEJIOYHBIX METa/NIOB C BOJAOM, CHUpTaMH, (EHOJIIOM; IMHKAa C pacTBOpaMu
COJITHOM M CEpPHOM KHCJIOT; HaTPHs C CEPOH; aIFOMUHMS C HOJIOM; JKeJle3a ¢ paCTBOPOM MEIHOTO
KyIOpoca; allOMUHUSI C pacTBOpPOM eakoro Harpa. OkcuIpl U ruapokcusl xpoma. Kopposus
METaJUIOB B 3aBUCHUMOCTH OT yCJIOBUH. 3alUTa METAIJIOB OT KOPPO3HU: 00pa3Lbl «HEPKABECKY,
3allMTHRIX ~ MOKpeITUH. Komnekuuss pyn.  OnekTponu3  pacTBOpoB — coseid.  Mogenu
KPUCTANIMYECKUX PEIIeTOK MOAa, anMasa, rpaduta. Amnorponus docdopa, cepbl, KUCIOPOa.
B3aumonelictBue Bomopoga ¢ KHCIOPOAOM; CYpbMBbI C XJIOPOM; HAaTpusi C HOJOM; XJiopa C
pacTBOpoM OpomHJa Kajlus; XJOPHOH M CEpOBOJOPOIHOM BOJBI; OOeCBEYMBAHHE OpPOMHOIA
BOJIbI 3TWJICHOM WJIM aneTusieHoM. Ilorydenne u CBOMCTBa XJI0pOBOAOPOIA, CONSTHOM KUCIOTHI U
ammuaka. CBoiicTBa COJIIHOM, pa30aBlieHHOM CEpHOM M yKCycHOW KucioT. B3aumopeiictBue
KOHIEHTPUPOBAHHBIX CEPHOW, a30THOW KHCIOT M pa30aBICHHON a30THOW KHCIIOTBHI C MEJBIO.
Peakiust «cepeOpstHOro 3epkaia» s MypaBbUHOW KHCIOTHL. B3aumopeiicTBue pacTBopa
TUAPOKCUAA HATpHUsl C KHUCIOTHBIMU oOKcuaamu (okcuaoM ¢docdopa V), amborepHbIMU
THJIpOKCUAaMHU (THIPOKCHIOM IIMHKa). B3anmoaelcTBe aMMHaka ¢ XJIOPOBOJIOPOIOM U BOJIOM.
AHaJOrMYHO A7 MeTWiIaMuHa. B3anmojeiicTBue aMMHOKHMCIOT C KHCJIOTaMU U UIEJI0YaMHU.
OcyiecTBienue npespauieHuil peakuuii. [lonydeHrne KOMIIIEKCHBIX COETUHEHUH.
JlabopaTopubie omnbiTbl. O3HakoMJeHHE C  oOpa3laMM  MpeJICTaBUTENEed  KJIaccoB
Heopranumueckux BemecTB. O3HakomjeHue ¢ oOpasuamu MpeicTaBuTeNell  KiaccoB
opraHuueckux BemiectB. O3HakomiieHUE ¢ KoJulekiuei pya. CpaBHEHUE CBOMCTB KPEMHUEBOM,
dbocdopHOii, cepHOI U XJIOPHOU KUCIOT; CEPHUCTONW M CEPHOM KUCIOT; a30THCTON M a30THOMN
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kucinoT. CBoOMCTBa CONAHOM, cepHOW (pa30aBiIeHHOI) M YKCYCHOH KHCIOT. B3aumopeiictBue
ruapokcuaa Hatpus ¢ comsimu (cyabdarom menu (Il) m xmopumom ammonwust). Pasnmoskenue
runpokcuaa meau. Ilomydenue u ampoTepHbie CBOWCTBA THAPOKCHIA ATTFOMUHHMSL.

Tema 5. Xumuueckuii npaktukym (12 yacos)

Ipaxmuyeckas paboma Nel

«[lonyuyenue, coOupanue, pacro3HaBaHUe Ta30B U U3YYEHHUE UX CBOMCTBY (2 4.).
Ipaxmuyeckas paboma Ne2

«CKOpOCTh XUMHUYECKHUX PEaKIIMi, XUMUYECKoe paBHoBecue» (1 4.)
Ilpakmuueckas paboma Ne3

«CpaBHEHUE CBOMCTB HEOPTaHUUECKUX U OPTaHUYECKUX coeuHeHui» (1 d.).
Ilpakmuueckasn paboma N4

«Petienne skcnepuMeHTANBHBIX 33724 1o TeMe «l uaponus» (1 4.)
Ilpakmuueckas paboma Ne5

«Pemenne skcriepuMEHTAIBHBIX 33J1a4 110 HEOPraHUYECKOW XUMHUM» (2 4.)
Ilpakmuueckas paboma Neb

«PemeHne s3KkCIepUMEHTANIBHBIX 3a/1a4 [10 OPraHUYECKON XUMHUMW» (2 1).
Ilpaxmuueckas paboma Ne7

«['eneTnyeckas CBsI3b MKy KIaCCaMH OPTraHUYECKUX M HEOPTAaHUYECKUX COSTUHEHU» (2 4.)
Ilpaxmuueckasn paboma Ne§

«Pemienne sKkcrepuMEHTaIBHBIX 33124 TI0 OMPEACIICHUIO TUIACTMAacC U BOJIOKOH» (1 4.).

Tema 6. Xumus B :xxu3nu oouecrna (16 yacon)

Xumusi u npouzeodcmeo. XVUMHYECKasi MPOMBIIIJIEHHOCTh U XUMUYECKHE TEXHOJIOTUU. ChIpbe
JUIsT XUMHYECKOW IMPOMBINIIEHHOCTH. Bosla B XMMHUYECKOH NPOMBIIUIEHHOCTU. DHEPrus s
XUMHYECKOI0 Mpou3BOACTBA. HayuHble NPUHIMIBI XWMHUYECKOTO IPOU3BOJCTBA. 3alluTa
OKPY’KalIllel cpellbl U OXpaHa TpyAa IPU XUMHUYECKOM Mpou3BOACTBE. OCHOBHbBIE CTaauu
XUMHUYECKOro Ipou3BocTBa. CpaBHEHHE IPOU3BOJICTBA AMMMAKa U METaHOJIA.

Xumus u cenvckoe xo3aiicmeo.  XUMU3ALMS CEIbCKOIO XO3sCTBA U €€ HanpaBieHus. Pactenus
U 1oyBa, nouyBeHHbI nornomaromuid koMmruieke (IIIK). Yinobpenus m ux kinaccudukanus.
XVWMHYECKHE CPEICTBA 3allUThl pacTeHud. OTpULATENBbHBIE TOCIEACTBUS MPUMEHEHUS
NEeCTUINI0B ¥ 00pb0a ¢ HUMU. XUMH3aLUsl )KUBOTHOBOICTBA.

Xumus u sxonoeus. XUMHUYECKOE 3arpsi3HEHUE OKpy»Karomiel cpensl. OxpaHa ruapocheps! oT
XUMHUUYECKOro 3arps3HeHus. OxpaHa MOYBbl OT XMMHYECKOro 3arpsasHeHus. OxpaHa atMocgepsl
0T XuUMHUYecKoro 3arpsizHeHus. OxpaHa ¢uopsl U ¢ayHbl OT XMUMHYECKOTO 3arps3HEeHHUs.
buoTtexHonorus v reHHasi UHKEeHepusl.

Xumus u nogcednesnas sicu3ns yenogexa. JloManiHss anteyka. Moroliye u YUCTSAIINE CPEICTBA.
CpenctBa 00pb0BI ¢ OBITOBBIMH HACEKOMBIMH. Cpe/ICTBA JIMUYHON TMTHEHBl U KOCMETHKU. XUMUS
U nuia. MapkupoBKa yIaKOBOK NMHIIEBBIX U THTMEHUYECKUX MPOAYKTOB M YMEHHE MX YMTATh.
OKOJIoTus KUIUIIA. XUMUS U T€HETHKA YeJI0BeKa.

JemoHcTpanuu. Mojienu npou3BoCcTBa CEpHON KUCIOTH M aMMuaka. Kosekuus ynoopenuii u
nectuiu10B. OOpa3Iel CPeACTB OBITOBON XMMHH U JIEKAPCTBEHHBIX MPETIAPaTOB.
JlaGopaTtopubie omnbITbl. O3HakOMJEHHE C KOJUIEKIMEH yOOOpEeHUH U TMECTUIMJIOB.
OzHakomiieHHe ¢ oOpa3naMu CpeAcTB OBITOBOM XHUMHHM U JIEKAPCTBEHHBIX IIperaparos.

2. TEMATHYECKOE INIAHUPOBAHUE
10 KJIACC
(YTJIYBJIEHHBIN YPOBEHD)
34 B HEJIEJIIO

TEMA KOJIMYECTBO B TOM YUCJIE
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I YACOB YPOKHM | IPAKTUUECKHUE | KOHTPOJIbHBIE
PABOTBI PABOTBI
1 BBEJIEHUE 5 5 - -
2 CTPOEHUE U
KIIACCUDHKALINSA 5 5 - -
OPI'AHWYECKUX BELIECTB.
3 XMMHNYECKHWE PEAKITHN B
OPTAHUYECKOI XMW 7 6 - 1
4 VYTIJIEBOJIOPO/IbI
29 26 2 1
5 CIPTBI U ®EHOJIBI
6 5 1 -
6 AJIBJIETYIbI 1 KETOHBI
4 4 - -
7 KAPBOHOBBIE KMCJIOTHI,
CJIOKHBIE D®UPHI, )KUPHIL. 13 11 1 1
8 VIJIEBOJIBI
6 5 1 -
9. | ABOTCOJEPXAIIME
COEJIMHEHNS U UX 13 10 2 1
HAXOXJIEHUE B ITIPUPOJIE
10 | BUOJOTNMYECKUE
AKTUBHBIE OPTAHUYECKUE 8 6 2 .
COEJIMHEHN S
11 | IIOBTOPEHUE OCHOBHBIX
BOIIPOCOB KYPCA 6 6 . -
«OPTAHUYECKAS XUMU .
BCEro: 102 89 9 4
11 KJIACC
(YTJIYBJIEHHBI YPOBEHD)
34 B HEJIEJTIIO
Ne | TEMA KOJHAYECTBO | B TOM YHUCJIE
n/n YACOB
YPOKHN IIPAKTUYECKHUE | KOHTPOJIbHBI
PABOTBI E PABOTBI
1 CTPOEHME ATOMA 1 9 8 1
MEPUOUYECKHNI 3AKOH

JI.11. MEHJIEJIEEBA
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CTPOEHME BEILECTBA 12 11

XUMHNYECKHUE PEAKLIUN 19 18

BELIECTBA u 150:¢ 33 32

CBOICTBA

XUMUYECKUA 12 12
[IPAKTUKYM

Xumus B JKU3HU 16 16

OBLLECTBA

PE3EPBHBIE VPOKU 2 2

BCEro 102 86 12
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