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IHosicHuTEeNLHAA 3aNIUCKA
Pabouas nmporpamma pazpaboTaHa Ha OCHOBE:

1) Ilpukaza MunoOpHayku Poccun «OO0 yTBepxaeHUU (eaepasbHOTO
rOCy/IapCTBEHHOTO 00pa3oBaTENbHOTO CTaHAApTa CPEIHEro oOIIero
oOpazoBanus» oT 17.05.2012 Ne413 (¢ u3mMeHEeHUSIMN)

2).00I1 'BOY COLI Nel3.

3).ABTOpckass mporpamma 1o Kypcy «Xumus ans 8-11  kimaccoB
obmeoOpasoBarenbHbiX yupexaenuin» O.C. T'abpuensaa, M:/poda-

2016r.-128c.

VYMK: o0yuenue Benmerca mno yuyeOHUKYy «Xumusi», Epemuna B.B.,
Kyssmenko H.E., M:/Ipoda-2019r., 10xmnacc.

OO0yuenue Benercs 1o yueoHuky «Xumus», Epemuna B.B., Ky3smenko

H.E., M:[Ipoda-2019r., 10xnacc.



|.Ilnanupyembie pe3yJabTaTbl OCBOCHHUS Y4e€0HOI0 peaMera
[Iporpamma o0ecrieunBaeT JOCTHKEHHUE CIEAYIOIIHNX PE3YJIbTATOB:

|.IlpenmeTHbIe:

BbinycKHMK Ha Yriiy0JIeHHOM YPOBHE HAYYMTCS:

* packphiBaTh Ha NpUMEpPax pojb XUMHUH B (POPMHUPOBAHUU COBPEMEHHOM
HAy4YHOM KapTUHBI MHUpa M B NPAKTUYECKON MESITEIbHOCTH YEJIOBEKa,
B3aMMOCBSI3b MEXKAY XUMHEN U IPYTUMHU €CTECTBEHHBIMH HAYKaMU;

*  WUIKOCTPUPOBATh HA MPUMEPAX CTAHOBIICHUE U HBOJIOLUIO OPraHUYECKOU
XUMHU KaK HAyKW Ha Pa3JIMUYHBIX UICTOPUUECKUX HTAIax €€ Pa3BUTHS;

* YCTaHaBJIMBATh MPUUYUHHO-CJIEIACTBEHHBIE CBSI3U MEK]y CTPOCHUEM aTOMOB
XUMHUYECKUX DJIEMEHTOB M MEPUOJUYECKUM H3MEHEHHEM CBOICTB
XUMUYECKUX DJIEMEHTOB M UX COECJUHEHHI B COOTBETCTBHUH C IMOJOKECHUEM
XUMUYECKUX 3JIEMEHTOB B MIEPUOAUYECKON CUCTEME;

* AHAIM3UPOBATh COCTaB, CTPOCHHE U CBOMCTBA BEIIECTB, MPUMEHSA
MOJIOKEHHUSI OCHOBHBIX XWUMHUYECKHUX TEOPUH: XHMHUYECKOTO CTPOCHUS
opraHnyeckux coeauaeHnit A.M. bytiiepoBa, CTpoeHuUsI aTOMa, XUMHYECKON
CBSI3M, OJJIEKTPOJUTHUYECKOW JAUCCOLMALMUA KHCJIOT M  OCHOBAaHW;
YCTAaHABJIMBATh MPUYMHHO-CIEIACTBEHHBIE CBSI3M MEXKAY CBOMCTBaMH
BEIIECTBA U €r0 COCTABOM U CTPOCHUEM;

* MPUMEHSTH NPABUJIA CUCTEMATUUYECKON MEXKIYHAPOIHON HOMEHKIIATYPbI KaKk
CpPEeACTBa paszMueHuss M HACHTU(UKAIUM BEHIECTB IO HX COCTaBy U
CTPOEHHUIO;

* COCTaBJISTh MOJIEKYJSIDHBIE U CTPYKTYpPHBIE (POPMYJIbI HEOPTAaHUYECKUX H
OpraHUYECKUX BEIIECTB KaK HOCUTEJIeH HH(POpMAIIU O CTPOCHHUH BEIIECTBA,
€ro CBOMCTBAx M MPUHAJJICKHOCTH K ONPEACICHHOMY KJIacCy COCIMHEHU;

* OOBSCHATH MPUPOTYy U CHOCOOBI 00pa30BaHMSI XUMHUYECKON CBSI3H:
KOBQJICHTHON  (TIOJIAPHOW, HEMOJIAPHOM), HWOHHON, METAIIMYECKOM,

BOJIOPOJHOM — C IEJIbIO ONIPEICTICHUSI XUMHUYECKOW aKTUBHOCTH BEILIECTB;



XapaKTepu30BaTh (PU3NYECKUE CBOMCTBA HEOPTAaHMUECKUX M OPraHUYECKUX
BEIIECTB M YCTAHABIIMBATH 3aBUCUMOCTh (PM3MUYECKUX CBOWCTB BEUIECTB OT
TUTA KPUCTAJUIMYECKON PELIETKH;

XapaKTepU30BaTh 3aKOHOMEPHOCTH B H3MEHEHUM XHMHWYECKHX CBOMCTB
MPOCTBIX BELIECTB, BOJOPOIAHBIX COEAWHEHUW, BBICIIUX OKCHIOB U
TUAPOKCUIOB;

IIPUBOJUTDH IIPUMEPBI XUMUUECKUX PEAKLINN, PACKPBIBAIOIINX XapaKTEPHbIC
XUMUYECKUE CBOWCTBA HEOPraHUYECKUX M OPraHUYECKUX BEIIECTB
U3YYEHHBIX KJIACCOB C IIENIbI0 UX HUACHTU(DUKAIIMN U OOBSICHEHHUS 00J1acTU
PUMEHEHUS;

ONPENENATh MEXaHU3M PEAKLMU B 3aBUCHUMOCTHU OT YCJIOBUU IPOBEICHUS
peakuMu W TPOTHO3UPOBATH BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX
peaKuui Ha OCHOBE TUIIA XMMUYECKOU CBSA3U U AKTUBHOCTH PEAreHTOB;
yCTaHaBIMBATh 3aBUCHUMOCTb PEAKLHMOHHOW CHOCOOHOCTH OpraHM4ecKuX
COCIMHEHNN OT XapakTepa B3aWMHOIO BJIUSHHS aTOMOB B MOJIEKYJIax C
L[E€JIBIO [IPOTHO3UPOBAHUSA IIPOAYKTOB PEAKIINH;

YCTaHABJIMBATh 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEAKIIMU U CMELICHUS
XUMHUYECKOTO PaBHOBECHUS OT PA3IMYHBIX (DAKTOPOB C IIEJIbIO OMPECIICHNUS
ONTUMAJIbHBIX YCIOBUM MPOTEKAaHU XUMUYECKUX ITPOLIECCOB;
YCTaHABJIMBATh TEHETUYECKYIO CBSI3b MEKJY KJIACCAMH HEOPTraHMYECKUX U
OpPraHUYECKUX BEUIECTB I 0OOCHOBAHUS MPUHIUIHAIBHON BO3MOXHOCTH
MIOJIYYEHHsS] HEOPTaHUYECKHX M OPraHMYECKHUX COCIWHEHUM 3aJaHHOTO
COCTaBa U CTPOECHUS;

NoJ0MpaTh peareHThl, YCIOBUS U ONPENENATh MPOAYKTHl PpPEaKLUH,
MO3BOJISIONIMX pPea30BaTh J1a0OPATOPHBIE M MPOMBIIUIEHHBIE CIHOCOOBI
ITOJIYYEHHs] BaKHEUIINX HEOPTAaHUYECKUX U OPTAHUYECKHUX BEILECTB;
ONPENENATh XapaKTep CpeAbl B Pe3ysibTaTe TMAPOIN3a HEOPTaHUYECKUX U
OpraHWYECKUX BELIECTB M TMPUBOJMTH NPUMEPHI THUIPOJIM3a BELIECTB B
MOBCEIHEBHOM KU3HU YeJIOBEKa, OMOJIOTHMYECKUX OOMEHHBIX IMpoleccax U

IMPOMBIINIJICHHOCTH,



MPUBOJUTH TMPUMEPHI  OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX DPEAKIUNA B
npupojie, TMPOU3BOACTBEHHBIX  MpoleccaX U KU3HEAEATEIHbHOCTH
OpraHU3MOB;

OOOCHOBBIBaTh  MPAKTUYECKOE  HCHOJB30BAaHWE  HEOPraHWYECKUX U
OpraHUYECKUX BEIIECTB U UX PEAKLUN B MPOMBIIIJIEHHOCTH U OBITY;
BBITIOJIHATh XUMUYECKUM SKCIEPUMEHT IO PACIO3HABAHUIO U TMOJIYYEHUIO
HEOPraHUYECKUX W OPraHMYECKHX BEIIECTB, OTHOCAIIUXCA K Pa3TUYHBIM
KJlacCaM COEJIMHEHMM, B COOTBETCTBMM C IMpaBUJaMU M TpPUEMaMHU
Oe3onacHOM pabOThl C XWMHUYECKHMMH BEIIECTBAMU M JIa0OPaTOPHBIM
000OpyI0BaHUEM;

MIPOBOJIUTH PACYETHI HA OCHOBE XUMUYECKUX POPMYII M YpaBHEHUHN PEAKIIHIA:
HAXO0XJICHUE MOJEKYJISIPHOH (OPMYIbI OPraHUYECKOTO BEIIECTBA IO €ro
IUIOTHOCTU ¥ MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOSILUX B €r0 COCTaB, UJIHU 110
OPOAYKTaM CrOpaHHs; pacyeTbl MaccOBOM JOJIM (MAacChl) XMMHUYECKOIO
COCIMHEHUsS B CMECH; pacdeThl Macchl (00ObeMa, KOJIMYECTBA BEIIECTBA)
OPOAYKTOB PEaKIMM, €CIIM OJHO W3 BEUIECTB JaHO B M30bITKE (MMEET
NPUMECH); pacdeThl MacCOBOM WM OOBEMHOHM MOJM BBIXOJA MPOAYKTA
peakuuu OT TEOPETUYECKHM BO3MOXKHOI'O; pacueThl TemaoBoro s¢ddexra
peakiuu; pacdyeTbl OOBEMHBIX OTHOIIEHUN Ta30B TMPU XUMHUYECKUX
peakiusax; pacyeTsl Macchl (0ObeMa, KOJIMYEecTBa BEIIECTBA) MPOAYKTA
peakuuu, eciau OJHO U3 BEIIECTB JIaHO B BUJE PACTBOPA C OMNPEIEIICHHOU
MAaCCOBOM JIOJIEW PACTBOPEHHOIO BEILIECTBA;

UCTIONB30BaTh ~ METOABl ~ HAYYHOTO  TIO3HAHWS:  aHaju3,  CHHTE3,
MOJICIMPOBAHUE XUMHUYECKHX TIPOILIECCOB U SIBJICHUN — TIPU PEIICHUH
y4e0HO-UCCIeIOBATEILCKUX 3a/lad [0 W3YYEHHI0 CBOWCTB, CMOCOOOB
MOJIYYCHUS ¥ PAaCTIO3HABaHUSI OPTAHUYECKUX BEIICCTB;

BJa/IeTh MpaBUiaMH 0€30MacHOr0 OOpAaIlEHUS C E€AKUMH, TOPIOYHUMH U
TOKCUYHBIMH BEIIECTBAMH, CPEICTBAMHU OBITOBOM XUMUU;

OCYIIECTBJISATh TMOWUCK XUMUYECKOW WH(POpMAIMK TI0  Ha3BaHUAM,

uaeHTUdUKATOpaM, CTPYKTYPHBIM (pOpMyJiaM BEILECTB;



* KPUTHUYECKH OIICHWBATh W MHTEPIPETUPOBATh XUMHUYECKYI0 WH(POPMAIIUIO,
COJIEPKaIIyIoCs B COOOLICHUSIX CPEJCTB MAacCOBOM MHGPOpPMAIUH, pecypcax
WNuTepHeTa, Hay4YHO-TIOMYJISIPHBIX CTAThIX C TOYKH 3PEHHUS €CTECTBEHHO-
HAayYHOM KOPPEKTHOCTH B IEISAX BBISIBICHUS ONIMOOYHBIX CYXICHUU U
dbopMHpoBaHUsS COOCTBEHHOM MO3UITNY;

* yCTaHaBJIMBATh B3aUMOCBSI3U MEXIy (akTaMu U TeopueH, MPUUMHOU U
CIEJCTBMEM TMpPU aHajdu3e MPOOJIEMHBIX CUTyalluid U OOOCHOBaHUU
MPUHUMAEMBIX PEIICHUI Ha OCHOBE XMMUYECKUX 3HAHUI;

* TMPEICTaBJISITh IMYyTH PEIICHUS TJIO0AIbHBIX MPOoOJieM, CTOSIIUX TEpen
YEeJIOBEYECTBOM, U TMEPCHEKTUBHBIX HANpPABICHUW Pa3BUTHUS XUMHUYECKHUX
TEXHOJIOTUWA, B TOM YHCIIE TEXHOJIOTMI COBPEMEHHBIX MAaTEpHUaJIOB C
pa3nMYHON (DYHKIIMOHATBLHOCTHIO, BO300OHOBJISIEMBIX HMCTOUYHHUKOB CHIPbS,

Hepepa60TKH N YTUIN3allWuX IIPOMBIIIJIICHHBIX H OBITOBBIX OTXOOOB.

BLIHyCKHI/IK Ha yFJIyﬁJICHHOM YPOBHE IMOJYYHUT BO3MOKHOCTb HAYYUTDHLCSH .

* (dopmynupoBaTh 1I€Jdb  HWCCJICAOBAHMS, BBIABUTAaTh W MPOBEPATH
AKCIIEPUMEHTAILHO TUTIOTE3bI 0 XUMUYECKUX CBOMCTBAX BEIIECTB HA OCHOBE
WX COCTaBa M CTPOCHUS, UX CIIOCOOHOCTH BCTYIATh B XUMUYECKHUE PEaAKITUH,
O XapakTepe U MPOAYKTAX PA3TUUYHBIX XUMUUYECKUX PEaKIIUM;

* CaMOCTOSITEIIPHO TUTAHMPOBATh W MPOBOAUTH XUMHUCCKHUE SKCTICPUMEHTHI C
COOJTI0/IEHNEM TIpaBmII 0€301acHOM pabOThI C BEIIECTBAMU U JIAOOPATOPHBIM
00opy1I0BaHUEM;

* HWHTEPHPETHPOBATH JIAHHBIEC O COCTABE U CTPOCHHH BEIIECTB, IMOTYUEHHBIC C
MTOMOIIIbIO COBPEMEHHBIX (PU3UKO-XUMUYIECKUX METOJIOB;

* ONHUCBHIBaTh COCTOSHHE DJIGKTpOHA B aTOME Ha OCHOBE COBPEMCHHBIX
KBaHTOBO-MCXaHWYECKUX TIPEJACTABICHWA O CTPOCHWHM aTroMa  JyIs
OO0BSICHEHUS PE3YyIbTAaTOB CIEKTPAIHHOTO aHAJIN3a BEIIECCTR;

*  XapaKTEPHU30BaTh POJIb A30TOCOACPIKANTUX TETEPOITMKINICCKUX COCTMHCHHMA

N HYKJICMHOBBIX KUCJIOT KaK BaKHEHIITNX OMOJOIrMYECKH aKTUBHBIX BCIICCTB,



* TIPOrHo3upoOBaThb BO3MOXHOCTD IMPOTCKAHUA OKHCJIMTCIIBHO-
BOCCTAHOBUTCIBbHBIX pCaKHHﬁ, JCKalIMX B OCHOBC IIPUPOAHBIX U

IMPONU3BOACTBCHHBIX ITPOICCCOB.

1. IudHOCTHBIE pe3yJbTaThl:
* B IICHHOCTHO-OPUHTAIIMOHHOM cdepe — BOCIHUTAHHE YYyBCTBA TOPJIOCTH 3a
POCCHICKYIO XUMHYECKYIO HaYKy, TYMaHU3Ma, LIEJICYCTPEMIIEHHOCTH;
* B TpPyAOBOH cdepe — TrOTOBHOCTh K OCO3HAHHOMY BBHIOOpY AalibHEWIeH
00pa30BaTEeNbHON TPACKTOPHH;
* B I[I03HABaTEJIbHOW (KOTHUTUBHOW, WHTEJUICKTyaldbHOHN) cdepe — ymeHue

YIIPABJIATH CBOEH MO3HABATEJIbHOMN ACATCIBHOCTBIO.

I11. MeTtanpenMeTHbIMH pe3yJibTATAMU OCBOEHHSI BHINTYCKHMKAMHU OCHOBHOI
IIKOJIbI IPOrPaMMbI 110 XMMUH SIBJISIKOTCS

* WCIIOJIb30BaHWE YMCHHA W HABBIKOB PA3IMYHBIX BHUJIOB ITO3HABATEIHLHOMN
NeSTEIbHOCTH, TMPUMEHEHHE OCHOBHBIX METOJOB IO3HAHUS (CHCTEMHO-
WH()OPMAITMOHHBIA aHAIN3, MOJCIUPOBAHUE) I HM3YYCHHS Pa3TUIHBIX
CTOPOH OKPYKaIOIIEH JEUCTBUTEIBHOCTH;

* HCIOJIb30BaHWE OCHOBHBIX WHTEJUIEKTYaJbHBIX OIepaiuii: (GopMUpOBaHUE
TUTIOTE3, aHAJIN3 W CHHTE3, CpaBHEHHWE, OOOOIICHHWE, CHCTeMaTH3allus,
BBISIBJICHUE TTPUYUHHO-CJICIBCTBEHHBIX CBSI3€M, TTOMCK aHAJIOTOB;

* yMCHHUE I'€HEePUPOBATH UJCH U OMPEICIATh CPEACTBA, HEOOXOIUMBIC TSI UX
peanu3anuu;

* yMEHHUE ONpEeNeNsATh LETW U 3a7a4d JESITeIbHOCTH, BBHIOMPATH CPEJICTBO
peau3anyy ey U MPUMEHSITh UX Ha TIPaKTHKE;

* WCIOJIb30BAaHWE PA3JIMYHBIX MCTOYHUKOB JUISI TOJYYEHUS XUMUYECKON
nHdopmaIuy, TOHUMAaHHWE 3aBUCUMOCTH  colaepkaHusi W (OPMBI

npeacTaBlieHuss HHPOpMallMU OT 1ieJie KOMMYHUKAIUHI U ajipecaTa.



B o6nactu mpeaMeTHBIX pe3yJbTaTOB 00pa30BaTEIbHOE YUYPEKIEHHE OOIIero
00pa30BaHMsI TPEIOCTABIISECT YICHHUKY BO3MOXKHOCTh Ha CTYIIEHH CPETHET0 OOIIEeTOo
o0pa30BaHUs HAYYUTHCS HA OA30BOM YPOBHE 6 nO3HABAmMENbHOU chepe:

1) maBath ompejeiIeHue N3ydEeHHBIM ITOHITHSIM;

2) ONHUCBHIBATH  JIEMOHCTPAIMOHHBIE M  CAMOCTOSTCIILHO  TPOBEIEHHBIC
HKCIIEPUMEHTBI, UCTIONB3YS AJI 3TOTO €CTECTBEHHBIN SI3bIK U S3bIK XUMUU;

3) omMCHIBATh M pPa3indyaTh W3YYCHHBIC KIACCHI OPTaHMYECKHUX COCIUHCHUH,
XUMHUYECKUE PEAKIUU;

4) kiaccuuIUpPOBaTh U3YYCHHBIC OOBECKTHI U SIBICHHUS;

5) HaOMOIaTh JEMOHCTPAIIMOHHBIC M CAMOCTOSITSIIBHO MPOBOIAMMBIC OIIBITHI,
XUMHUYECKUE PEAKIMU, TPOTEKAIOIIUE B IPUPOJIE U B OBITY;

6) nemath  BBIBOJABI M YMO3AKIIOUCHHWS,  HM3YyYEHHBIX  XHMHYCCKUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATH CBOMCTBA HEU3YUYCHHBIX BEIECTB IIO
aHAJIOTUHU CO CBOMCTBAMH M3yUYCHHBIX;

7) CTPYKTypHUpOBaTh M3YYCHHBIH MaTepHAL,

8) MHTepnpeTHpPOBaTh XMMHUYECCKYIO HH(OpPMAIIMIO, MOJYUYCHHYIO W3 JIPYTHX
HNCTOYHHUKOB,;

9) omumceiBaTh cTpoeHue aromoB, snemeHToB C, H, O ¢ umcnons3oBanuem
AJIEKTPOHHBIX KOHPUTYpAIUii;

10) MonenupoBaTh CTPOCHHE TMPOCTEHIINX MOJEKYJT OPTaHUYECKHX
BEIIECTB, KPUCTAIIIIOB;

6 UEHHOCMHO-OPUEHMAUUOHHOU  cghepe:  AHATU3UPOBATH W OLICHUBATH
MOCJEACTBUS ISl  OKpYy)Karome cpeabl OBITOBOM MW MPOU3BOJACTBEHHOMU
JeSTeTLHOCTH YeJIOBEKa, CBA3aHHOM ¢ repepaboTKOM BEIIECTB;

6 mpyooeoil cghepe: NPOBOIUTH XUMHUYECKUIN IKCIIEPUMEHT;

6 chepe ¢huzuueckoil Kynbmypel: OKa3bIBaTh NMEPBYIO TIOMOIIL MPU OTPABIICHUSAX,
OKOTaX W JIPyTUX TpaBMax, CBS3aHHBIX C BeEIIECTBAaMH U J1abOpPaTOPHBIM
000py1I0BaHUEM.

B PE3YIbTATC U3YUCHUA XUMHUH YHCHUK HOJIKCH 3HATL/TIOHUMATh



® BAXHEHIIME XUMUYECKUE MOHATHUS: BEIIECTBO, XUMUYECKUHN AJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIIbHBIE aTOMHASI U MOJIEKYJISIpHAS MacChl, MOH,
aJIOTPOIINS, U30TOIIbI, XUMHAYECKAs CBS3b, JIEKTPOOTPULIATEIIBHOCTD,
BAJIEHTHOCTb, CTEIIEHb OKUCJICHUS, MOJIb, MOJISIPHASI MACCa, MOJISIPHBIN
00BeM, BEIIECTBA MOJICKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOCHHUS,
PACTBOPBI, SJIIEKTPOJIUT U HEATIEKTPOIIUT, IICKTPOIUTHUECKAS JUCCOLAALIUS,
OKHCJIUTEIh U BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHUE, TEILNIOBOM
3¢ (dEKT peakIuu, CKOPOCTh XUMUIECKON peaKIny, KaTaan3, XUMHIECKOe
paBHOBECHE, YTIIEPOAHBIA CKeleT, (DyHKIMOHAIbHAS IPYIINa, H30MepHs,
TOMOJIOTHS;

® OCHOBHBIC 3aKOHBI XUMHUHU: COXPAHEHHUSI MAaCChl BELIECTB, IIOCTOSIHCTBA
COCTaBa, NEPUOJUYECKUN 3aKOH;

® OCHOBHBIC TEOPUM XUMHUH: XUMAYECKON CBSI3H, IIEKTPOIUTHYECKOU
JIACCOLMALINY, CTPOEHHUSI OPTaHUYECKUX COCIUHEHHUI;

® BAKHEUIIME BEIIECTBA U MAaTEPHUAJIbl: OCHOBHBIE METAJLJIbI U CIJIABBI;
CEpHasl, COJIsTHAsA, A30THAS U YKCYCHAs KUCIIOTHI; IEI0YH, AMMUAK,
MUHEpAJIbHbIE YA0OpEHHUsI, METaH, ITHJICH, alleTUJIeH, OEH30J1, 3TaHOII,
JKHPBI, MBLJIa, TJIFOKO3a, caxapo3a, Kpaxmal, KieTdaTka, OeIKu,
HMCKYCCTBEHHbBIE 1 CHHTETUYECKHE BOJIOKHA, KAYYyKH, IIACTMACCHI;

YMETh

® Ha3bIBaTh U3YUYCHHBIC BEIIECTBA 110 «TPUBHAIBLHOWY WM MEXTYHAPOIHON
HOMEHKJIATYpE;

= QONPENEIISITh: BAJEHTHOCTD U CTENIEHb OKUCICHUS XUMUYECKUX JJIEMEHTOB,
THUI XUMHAYECKOMW CBSI3U B COCAMHEHUSX, 3apsii HOHA, XapaKTeP CPEAbl B
BOJIHBIX PACTBOPAaX HEOPraHUYECKUX COCAUHEHUN, OKUCIUTEIb U
BOCCTAHOBUTEJ b, TPUHAIJIEKHOCTD BELIECTB K PA3JIMYHBIM KJIacCam
OPraHUYEeCKUX COCAUHEHUN;

®  XapaKTEepPU30BATh: SJIEMEHTHI MAJIBIX NIEPUOJIOB 10 UX MOJIOKEHUIO B
nepuoandeckoi cucreme /.M. Menaeneena; o01ue XuMUIECKHE CBONCTBA

MCTAJJIOB, HEMCTAJIJIOB, OCHOBHLIX KJIACCOB OPraHNMYCCKUX U



HEOPraHUYECKUX COCAUHEHUI; CTPOCHHE U XUMUYECKHE CBOICTBA
M3YUYEHHBIX OPTAaHUYECKUX COCIMHEHUM;

* OOBACHSTH: 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS,
MPUPOIY XUMUYECKOU CBSI3U (MOHHOM, KOBAJIEHTHOM, METAJLTUYECKOM ),
3aBUCUMOCTBH CKOPOCTH XMMHUYECKON peaKIK U MOJIO0KEHUS XUMUYECKOTO
paBHOBECHSI OT PA3JIUYHBIX (PAKTOPOB;

® BBINOJHATh XUMHUYECKUM SKCIIEPUMEHT MO PACIIO3HABAHUIO BAKHEUIIINX
HEOPTaHUYECKUX U OPTaHUYECKHUX BEILECTB;

" TIPOBOJUTH CAMOCTOSTEIBHBIN TOUCK XUMHYECKOU HH(POPMAIIUHU C
MCIIOJIb30BaHUEM PA3JIMYHBIX UCTOYHUKOB (HayYHO-TIOMYJISIPHBIX U3/IaHUM,
KOMITBIOTEPHBIX 0a3 IaHHBIX, pecypcoB HTepHETA); UCTIOIH30BATh
KOMITBIOTEPHBIC TEXHOJIOTUH JjIsl 00pa0OTKU U Mepeiaud XUMUIECKON
uH(OpMAIUU U €€ MPEJICTABICHUS B Pa3IUYHbIX (OpMax;

UCITI0JIb30BATh IPUOOPETEHHBIC 3HAHUS U YMEHUSI B MPAKTUUYECKOM NEATETbHOCTH U
MOBCETHEBHOM KU3HU JIJIA:

* 0OBACHEHMS] XUMUYECKUX SIBIICHUU, TPOUCXOIAIINUX B IPUPOJIE, OBITY U Ha
MIPOU3BOJICTBE;

"  OnpeAesieHUs] BO3MOKHOCTH MPOTEKAHUS XUMHUECKUX ITPEBPAIICHUN B
Pa3JIMYHBIX YCIOBHSIX U OLICHKU UX TOCJIEICTBUM;

" HKOJIOTMYECKU T'PAMOTHOTO MOBEICHHSI B OKPYKAIOLIEH Cpelie;

® OUEHKH BIUSHHS XUMUYECKOTO 3arpsi3HEHUSI OKPY Kalollel cpeibl Ha
OpraHu3M YeJIOBEKA U JIPYTUE KUBBIE OPTraHU3MBI;

= (e3omacHOro oOpaleHus C TOPIOYUMU U TOKCUYHBIMU BEILIECTBAMU,
71a060paTOPHBIM 000PYIOBAHUEM;

" [IPUTOTOBJICHUSI PACTBOPOB 3aJIaHHOM KOHIIEHTPAIlUU B OBITY U Ha
MIPOU3BO/JICTBE;

" KPUTHUYECKOH OIICHKH JOCTOBEPHOCTH XUMHUYECKON MH(MOpMAIIHH,

HOCTYHaIOIHefI N3 pa3HbIX UCTOYHHUKOB.



I1.Conep:xxanmne yueOHOro nmpeamera:
10 kaace

Tema 1. IloBTOopenue n yruayoJenue sHanui (184)

ATOMHO-MOJIEKYJISIpHOE y4ueHHE. BeniecTBa MOJIEKYIIPHOTO U HEMOJIEKYJISIPHOTO
ctpoeHusi. KauecTBEHHBIN M KOJIMYECTBEHHBIM COCTaB BewlecTBa. MoJspHas u
OTHOCHUTEJIbHAS MOJICKYJISIpHAS MacChl BelllecTBa. MoJibHAas 10JIsI U MaccoBasi 10JIs

QJICMCHTA B BCIICCTBC.

Crpoenne atoma. AToMHas opOutanb. [IpaBuiia 3amojiHEHUsS HJIEKTPOHAMU
aTOMHBIX opOutaneil. BanenTtHeie snexkTpoHsl. [lepuonnueckuii  3aKoH.
DopMyIMPOBKA 3aKOHA B CBETE COBPEMEHHBIX MPEACTABICHUN O CTPOCHUU aTOMa.

M3MeHeHne CBOMCTB 2JIEMEHTOB M UX COGI[I/IHCHI/Iﬁ B IICpUOJAax U I'pyIIIIax.

XUMUYECKAsT CBA3b. OJIEKTPOOTPULATEIBHOCTh. BHABI XUMHUYECKOW CBS3H.
Nonnas cBsa3p. KoBanenTHass HemosispHass W mnosisspHas cBsizb. OOMEHHBIN u
JIOHOPHO-AKIEMITOPHBIM MEXaHU3M OOpa30BaHUs KOBAJICHTHOMW MOJSPHOUM CBSI3HU.
['eomerpust Monekynsl. Meraummueckas cBsi3b. BomopoaHas cBsi3b. ArperaTHsie
COCTOSIHMSI ~ BEIECTBA. |HWNBl  KPUCTAUIMYECKMX  PEIIETOK:  aTOMHasi,

MOJICKYJISIpHAA, NOHHAs, MCTAJJIMUCCKAs.

Pacuetsl o gopMyniam U ypaBHEHHSIM peakuuid. ['a30Bble 3aKOHBI. YpaBHEHHE
Knaitnepona—MenneneeBa. 3akoH ABorajpo. 3aKOH OOBEMHBIX OTHOIICHUM.

OTtHOcuTENbHAs IIJIOTHOCTD I'a30B.

Knaccudukaimsa XuMUYeCcKHX peakiuii MO pa3IuyHbIM MPU3HAKAM CPaBHEHUS.
M3MeHeHne CTEeNEeHU OKHUCIIEHUS 3JIEMEHTOB B COEAMHEHUAX. OKUCIUTEIBHO-
BOCCTAHOBUTENbHbIE peakunu. OKHUCIEHHE W BOCCTAaHOBIEHHE. OKUCIUTENN W
BOCCTAaHOBUTENH. MeTon snekTpoHHOro Oamanca. llepmaHranar kamusi Kak

OKHCJIHUTCIIb.



BaxHeimme KiacChl HEOPraHWYECKHX BEUIECTB. | €HETHYECKas CBSI3b MEXIY
KJIACCAaMH HEOPraHMYECKUX coenuHeHui. Peakunn moHHOrO oomeHa. I'mupoius.

pH cpenpbil.

PactBopsl. CrtocOOBI BEIpaKEHHSI KOJMYECTBEHHOIO COCTaBa pacTBOPA: MaccoBast
noJig  (MPOLIEHTHAsT KOHIEHTpalus), MOJspHas KoHueHTpaius. KosmouaHsie
pactBopbl. Oddext Tunmana. Koarymsnus. Cunepesuc. KomrmuiekcHbie
coenuHenus. CocTaB KOMIUIEKCHOIO HOHA: KOMIUIEKCOOOPa30BaTeNb, JIUTAH/IBI.

Koopaunannonnoe uncno. HoMeHknaTypa KOMIIJIEKCHBIX COEUHEHH.
JlemoHcTpanum.

1. OOpa3ipl BEHIECTB MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS.
2. Bosronka nona.

3. Onpenenenne KUCIOTHOCTH CPEIbl ITPU TOMOIIN UHIUKATOPOB.

4. Db dext Tunmans.

5. O0Opa3zoBaHHE KOMIUIEKCHBIX COCAMHEHUN MEPEXOAHBIX METAILIIOB.
JlabopaTopHbIe ONbITHI.

1. Peakuu nonHoro oomeHa.

2. CBoOMCTBa KOJUIOUIHBIX PACTBOPOB.

3. 'maponus coueil.

4. IlonydyeHre u CBOMCTBA KOMITJIEKCHBIX COSIMHEHUM.

IIpakTnueckas padora Ne 1. BolnogHeHre SKCIEpUMEHTATBHBIX 33/1a4 IO TEME

«PeakuroHHast CTOCOOHOCTH BEUIECTB B PACTBOPAX).

KonTpoabnas padora Nel o teMe « OCHOBBI XUMHUI.



Tema 2. OcHOBHbBIE MOHATHS OPpraHuyveckoil xumun (134)

[Tpenmet opranndeckoit xumuu. OcCOOEHHOCTH OPTraHUYECKUX BEUIECTB. 3HAUCHUE
opraHudeckol xumuu. IlpuurHBl MHOrooOpa3us OpraHMYECKHMX BEILECTB.
YrnepoaHbiin CKEJIET, €ro  THIIBL LUKJINYECKHUE, ALMKINYECKHE.
KapOonuknuueckue u reTepoluKInYeckiue cKkeneTsl. Buapl cBa3eil B MoneKysax
OpPTraHWYECKUX BELIECTB: OAWHAPHBIE, NBOMHBIE, TPOMHBIE. M3MeHeHne 3Heprun
CBA3€H MEXKIy aroMaMu YIVIEpOAA IIPM YBEIMYEHHM KPAaTHOCTH CBS3H.

HaCBII]_IeHHBIe W HCHACBIIMCHHBIC COCAUHCHU .

DJIEKTPOHHOE CTPOECHUE M XMMHYECKHME CBA3M aToMa yriepoja. I mopuausanus
opOuTael, ee THIBI Il OPraHMYIeCKUX COeIUHEHu: SP°, Sp?, sp. O6pa3zoBanue c-

1 T-CBSI3CH B MOJICKYJIaX OPraHU4CCKHUX COG,[[HHGHPIﬁ.

OCHOBHBIE TOJIOKEHUSA CTPYKTYPHOH TEOPUH OPraHUYECKUX COCIUHEHUMU.
Xumuueckoe  ctpoenue.  CrtpykrypHas — gopmyna.  CTpykTypHas |
IIPOCTPAHCTBEHHAs u3oMepus. M3omepus yriepomHoro ckenera. M3omepus
noyiokeHusi. MexxknaccoBast u3omepus. Buabl mpocTpaHCTBEHHON H30MEPHH.
OnTuueckas mzoMepuss. OnNTHUYECKHME aHTUMNOJIbBI. XHPaJIbHOCThb. XHpalbHbIE U

AXHUPAJIbHBIC MOJICKYJIBI.

['eomerpuyeckas uzomepus (yuc-, mpanc-uzomepus). ['omonorus. ['omoinoru.

["'oMonoruueckas pa3HoCThb. [ 'OMOIOrHUECKUE PSIbI.

OnekTpoHHble 3G derThl. CriocoObl 3anmucei peaknuii B OpraHUYeCKOW XUMUHU.
CxeMa u ypaBHeHHUe. YcnoBus npoBefeHus: peakunid. Knaccupukanus peakuuii
OpraHMYECKUX  BEMIECTB MO  CTPYKTYpHOMY  TMpPHU3HAKY:  3aMelICHUE,
MPUCOCINHEHNE, OTHIeIIcHHe. MexaHu3Mbl peakiuii. CriocoObl pa3pbiBa CBS3H

yriepoa-yriaepo. CBoOOOIHbIE paauKalibl, HYKICO(PUIIbI U JIEKTPO(UIIHIL.

Knaccuduxanus opraHuyeckux BelecTB U peakiuid. OCHOBHBIE KJIACChl
OpraHWYecKux coenuHeHni. Kraccudukaruss OpraHUYecKHX COSTUHEHUN 110
(GYHKIIMOHATBHBIM TPYIIaM. JJEKTPOHHOE CTPOEHHWE OPTaHWYECKUX BEIIECTB.

B3auMHOe BiausHME aTOMOB M Ipynn aroMOB. MHIYKTUBHBIA U ME30MEpPHBIU



saddexrol. [IpencraBnenue o pezoHance. HomenknaTypa opraHMuecKux BEUIECTB.
MexayHapoiHasi (CUCTEMaTHYeCKas) HOMEHKJIATypa OPraHuYecKUX BEIIECTB, €€
npuHUUNbl. PanuonanbHasgs HoMeHKIaTypa. OKHUCIEHHE W BOCCTAHOBIICHHE B

OPraHUYECKON XUMUH.
Jemoncrpanuu. 1. Mogenu opraHn4eCKuX MOJIEKYII.
Tema 3. YraeBogopoan (25 4)

A a1 k a H bl. CTpoenue Monekyisl Metana. [lonstiue o kondopmarmsx. Obmas
XapakTepUCTHKa Kjacca, (QU3NYECKME U XUMHUYECKHE CBOWCTBAa (TOpEHHE,
KATAJIMTUYECKOE OKUCIICHHE, TAJIOT€HUPOBAHUE, HUTPOBAHUE, KPEKUHT, MUPOJIN3).
MexaHn3M peakiuu XJIOPUPOBAHUS METaHa. AJIKaHbl B pupoae. CHHTETHYECKHE
COCOObI  MOJIy4€HHS  @JIKaHOB.  MeToabl  MOJy4YeHHs] ~ aJKaHOB U3
ankuiarajgoreHusioB  (peakuus  Bropia),  nekapOOKCHUIMpOBaHUEM  COJied
KapOOHOBBIX KHCJIOT U 3JIEKTPOJU30M PACTBOPOB COJEH KAPOOHOBBIX KHUCIIOT.

HpI/IMCHGHI/Ie AJIKaHOB.

Il u ko0 auakaH bl O0Omas xapakTepucTHKa Kiacca, pU3NUecKre CBOMCTBA.
Buasl wnsomepun. HamnpspkeHHbIE W HEHANPSDKEHHBIE LUKIBL. XHWMHYECKHE
CBOICTBa IMKJIONpoNnaHa (ropeHue, rTuJIpupoBaHue, IPUCOECIUHEHUE TaJOTE€HOB,
raJIOr€HOBOJOPOAOB, BOJABI) W IMKJIOrekcaHa (TOpeHue, XJIOPUPOBAHHME,

HUTpoBaHue). [lonyyeHue NUKI0aIKaHOB U3 aTKAHOB U JAUTaJOr€HaJKaHOB.

A 1 k e H bl. O0Omas xapakrepuctuka kiacca. CTpoeHHe MOJIEKYJbI dTUJICHA.
du3nyeckne CBOMCTBA alKeHOB. ['eoMerpuueckass UM30MEpUA  AJIKECHOB.
XUMHUUYECKHE CBOMCTBA AJIKEHOB. Peakuny nMpucoeIuHEeHNs 0 KPaTHOM CBSI3U —
TUIPUPOBAHUE, TAJIOTCHUPOBAHHWE, THUAPOTAJIOTCHUPOBAHUE,  THUApATALUS.
[IpaBmiio MapkoBHUKOBA U €T0 OOBSICHEHUE C TOUKHU 3PEHUS DJICKTPOHHOU TEOPUH.
B3aumopeiicTBue ankeHOB ¢ OpOMOM W XJIOPOM B Ta30BOM (pa3e WM Ha CBETY.
OxkucrieHue aJikeHOB (rOpeHue, OKUCICHUE KUCIOPOI0M B MIPUCYTCTBUM XJIOPHIA
najuiagus, TMoJ JCHCTBHEM cepedpa, OKHCICHHE TOPSYUM MOJAKUCICHHBIM

pacTBOpOM TiepMaHraHata Kaius, okucieHue mno Barnepy). Ilomumepuszanms.



HonyquHe AJIKCHOB H3 aJKAaHOB, AJKWJITAJIOTCHUIOB H AJHUTIaJIOI'CHAJIKAHOB.

HpI/IMeHeHI/IC OTHUJICHA U IIPOIINJICHA.

A Jakanaue H bl Kmaccupukanusi TueHOBBIX yTieBoAopoa0B. ConpsiKEHHBIC
nvenbl. duznueckue U XMMUYECKHUE CBOMCTBA IUBUHUIA U W3onpeHa. 1,2- u 1,4-
npucoenuHenue. [lomumepuzamnusa. Kayuyku. Bynkanuzamnusa kayuykoB. Pe3nna u

n0oHuT. CuHTE3 OyTaaneHa u3 OyTaHa U dTaHOJA.

A a1 kK 1 H bl. Obmas xapakrepuctuka. CTpoeHHE MOJICKYJbl alleTHIICHA.
Ou3nyecKkne M XUMHYECKHE CBOMCTBA alKWUHOB. Peakuum nDpucoearHEHUA
rajJoOreHoB, TaJOr€HOBOJAOPOJOB, BoAbl. ['miapupoBanue. Tpumepuzanus u
auMepu3anus arneTuieHa. KucioTHble CBOMCTBA aJKMHOB C KOHIIEBOW TPOWHOM
CBs3bl0. AneTunuibl. OKHCICHUE aJKMHOB PACTBOPOM II€pMaHTraHaTa KaJlusl.
[Ipumenenue anetwieHa. KapOoumaHelii MeToj moiaydeHus aneTwieHa. [Iuponus

MeTaHa. CUHTE3 aJIKUHOB AJIKWIMPOBAHHUEM allCTUIINIOB.

A p e H bl. [lonsatue 06 apomatuynoctu. [IpaBuno Xrokkens. benzon — crpoenue
MOJIEKYJIbI, (u3nyeckue cBoiicTBa. ['omonornueckuili psan Oenzona. M3omepus
JIM3aMEIICHHBIX OCEH30JI0B Ha MpUMEpEe KCHIONOB. Peakinuu 3amenieHus: B
OCH30JbHOM siZIpe (rajJoreHHpPOBAHUE, HUTPOBAHUE, AJKWUIUpOBaHUE). Peakiuu
MpPUCOCIWHEHUS K OeH30y (TUIpUpOBAaHME, XJIOPUPOBAHWE Ha CBETY).
OcobOeHHOCTH XUMUU alKuiaOeH30yi0B. [IpaBuna opueHtanuu 3aMmecTuteneii B
peakuusx 3amelnieHus. bpoMupoBaHue M HUTpoBaHuUE Toiyiyosia. OKHCIIEHHE
aNKUIOCH30JI0B  PAcTBOPOM  TEpMaHraHata  Kanusa. [ aloreHupoBaHue

aNKUII0EH30J10B B OOKOBYIO 1ienb. Peakius Brop-

na—®PuTTUra Kak METOJ CHHTe3a alKuiI0eH30J0B. CTHpoOa Kak MpuMep

HCTIPCACIILHOI'O apOMAaTHYCCKOTO COCANHCHN .

IlpyupoaHbIEe HCTOYHUKHU YyrJaeBoaopoao B. [Ipupoansiit u
MIOTMYTHBIH He(TsSHBIC Ta3bl, MX COCTaB, WCHOJb30BaHWe. HedTh Kak cmech
yraeBogoponoB. IlepBuunass u BTopuuHas mnepepaboTka HedTu. Pudopmunr.

KameHHBI yTOJIb.



I'enerTnyeckass CBA3b MEXKXAY PAa3JHYHBIMHA KJacCaMHu

yrJaeBoa0p o 1o B. KauecTBeHHBIE peakIInu Ha HETIPEIETbHBIC YTIIEBOIOPO/IBL.

''anoreHonmpou3BOAHBIEC YIJeBO/JO0P O 0 B. Peakunu 3amenieHns
rajoreHa Ha TUIPOKCWJI, HUTPOIpyIlIy, UHaHorpymmy. JlelicTBue Ha
rajoreHIPOU3BOJHBIE BOJHOTO M CIUPTOBOrO pacTBopa Ienour. CpaBHEHHE
PEaKIIMOHHON CHOCOOHOCTH alKWi-, BUHWI-, (EHWI- U OEH3WITaJIOreHUIOB.
Hcnonb30BaHre rajJoreH Npou3BOIHBIX B OBITY, TEXHUKE U B cuHTe3e. [loHsATHE 0
MAarHUMOPTaHWYECKUX coeauHeHusx. [losiydyeHne ankaHOB BOCCTaHOBIICHUEM

MOJIAJIKAHOB HOJOBOJIOPOAOM. Mazcnutiopeanuueckue coeouHerus.
JlemoHcTpanum.

1. BpomupoBaHue rekcaHa Ha CBETY.

2. 'openue MeTaHa, 3TUJICHA, alleTUIICHA.

3. OrtHouleHHEe MeTaHa, OJTWJEHa, aleTWieHa U OeH30Ja K pacTBopaM

nepMaHTraHara Kajaus 1 OpOMHOM BOJIE.
4. OkuciieHrE TOTYyOJIa paCTBOPOM IEpMaHTaHaTa KaJusl.

5. llonmydeHue »>TwieHa peaklUed AeTHApaTalid JTAaHOJA, AaleTUJICHAa —

TrHApOJIN30M Kap6I/II[a KaJIbIIyA.

6. llonydenue ctHupona IENOJUMEPU3ALNEH TOJIUCTUPOTA W HCIHBITAHUE €r0

OTHOLIEHHUSI K PaCTBOPY IIEPMaHraHaTa Kajusl.

JlaGoparopubie onbiTbl. (CoOCTaBleHHE MOJAEIEH  MOJEKYJT  aJIKaHOB.
BzaumopeiictBue ankanoB ¢ Opomom. CocTaBlieHHE MOJIETIEH MOJEKYII

HEIpeIeNIbHbIX COSMHEHUMN.
IIpakTnueckas padora Ne 2. CocraBieHue MOAENEH MOJIEKYJT YIIIEBOAOPOIOB.
IIpakTnueckas padora Ne 3. [lonyueHne 3TUIIEHA U OTIBITHI C HUM.

KounrpoabHasi padora Ne 2 o teMe «YieBoAOpOAbD.



Tema 4. Kucaopoacoaep:xaiiue opranndeckue coeguHenust (19q)

C n u p 1 b1. Homenkiarypa u uzomepusi cnuptoB. Tokcuueckoe AeHCTBHE Ha
OpraHu3M METaHoJla W dTaHoja. @OuU3MYECKUe CBOWMCTBA MpEENIbHBIX
OJIHOATOMHBIX CIUPTOB. XUMHUYECKHE CBOMCTBA CIIUPTOB (KUCJIOTHBIE CBOMCTBA,
pEaKLMKU 3aMEIeHUsI TUIPOKCUIBHOW TPYIINbl Ha TaJOT€H, MEKMOJICKYJISIpHAS U
BHYTPUMOJIEKYJISIpHAsl JAETHApATalusi, OKHCJICHUE, PEAKIMU YTJIE€BOJAOPOIHOIO
panukana). AIKoroysaTel. [ uaponus, ankunupoBanue (CHHTE3 MPOCTHIX 3(PUPOB MO
BunbsiMcony). IIpoMbINUIeHHBIM CHHTE3 MeTaHoJa. MHOTroaTOMHBIC CIHPTHI.
DOTUIICHTTIUKOb U TJIMIEPUH, UX (PU3NUecKue M XuMuueckue cBoiictBa. CuHTE3
JMOKCaHa M3 HATUJICHTIHMKOJISA. TOKCHYHOCTh JTHJICHIIHKOJg. KauecrBenHas
peaKkIs Ha MHOTOaTOMHBIE CIIUPTHI. [IpocThie 3uphl Kak U30MEPHI MPEICTbHBIX
OJIHOATOMHBIX CUPTOB. CpaBHEHUE UX (PUBNUECKUX U XUMHUYECKHUX CBOMCTB CO

CIIMpTaMHU. Peakums PaCICINICHUA IIPOCTBIX 3(1)I/Ip0B HOJOBOOAOPOIOM.

® e H 0 g bI. HoMeHnknaTypa u uzoMepus. BzauMHoe BIUsIHUE TPy aTOMOB Ha
npumepe ¢eHona. Ouznyueckrue W XUMHUYECKHE CBOMCTBA (heHOJIA U KPE30JIOB.
Kucnotnsle cBolicTBa (PeHOJIOB B CPaBHEHUU CO CIIUpTaMu. Peakiuu 3amenieHust
B OCH30JbHOM KOJIbIlE (TaloreHupoBaHue, HUTpoBaHue). OxucieHue ¢GeHoJOB.

KauectBennsie peakiuu Ha penod. [Ipumenenne geHona.

KapOoOHHUJABHBIE CO€/JHHeEHH 1. DIEKTPOHHOE CTPOCHUE KapOOHUIIbHOM
rpynnel. Anpaeruabl M KeToHbl. Pusnueckue CcBoicTBa (GopMalibleruaa,
aueTanbaeruna, aueroHa. [lowamue 0  KemMO-eHONbHOU  Maymomepuu
KapOOHUnbHblX — coeOuHenuti. Peakuu TNPUCOETUHEHMsS] BOJIbI, CIHPTOB,
HMaHOBOAOpOJa W  ruapocyidbpura Hatpus. CpaBHEHHE  PEaKIMOHHOU
CHOCOOHOCTH aJbJETHAOB M KETOHOB B peakUusAX MpHCcOeAuHEeHHs. Peakuuu
3aMelIeHnss aTOMOB BOJOPOAA IIPU  O-YIVIEPOJHOM AaTOME€ Ha TaJIOreH.
[Tomumepuszanuss  ¢opmanbaeruaa U aueranpaeruga. Cunmes  cnupmos

83aumooeticmseuem KapOOHUNbHLIX COeOuHeHUuti ¢ peakmusom I punvapa.



Oxwucrienne KapOOHWIBHBIX COoeqUHEHUH. CpaBHEHHE OKHCIICHUS albICTHIOB H
KEeTOHOB. BoccTaHoBieHEe KapOOHUIIBHBIX COSIMHEHM B criupThl. KadecTBeHHBIE
peakuMu Ha  ampACTHAHYIO rpymmy. Peakyuu — anib001bHO-KPOMOHOBOU
koHOencayuu. Ocobennoctn Qopmanpaeruga. Peakuus dopmanpaeruga ¢

dbeHooMm.

KapOoHOBBI € KHCJOT bl DISKTPOHHOE CTPOEHUE KAPOOKCUIBLHOM
rpynmnsl. ['oMonornueckuii psj npeaeabHbIX OJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT.
duznyeckre cBOMCTBAa KAPOOHOBBIX KUCIOT HA MPUMEPE MyPABbUHOM, YKCYCHOM,
IIPOITMOHOBOM, NMAJIbMUTUHOBOM M CTEAPUHOBOW KHUCIJIOT. XMMUYECKUE CBOMCTBA
KapOOHOBBIX KHUCIOT. KHcnoTHBIE CBOMCTBA (M3MEHEHHE OKPACKU WHIMKATOPOB,
peaKkiuu C AKTUBHBIMM METAJUIAMH, OCHOBHBIMM OKCHIAMH, OCHOBAHUSIMH,
consiMu). M3MeHeHne cuiibl KapOOHOBBIX KHCJIOT NMPU BBEICHUM JOHOPHBIX U
aKLENTOPHBIX 3amecTuTesneil. BzanmoseiicTBre KapOOHOBBIX KUCIIOT CO CIUPTaMU
(peakuus 3tepudukanum). ['amoreHnpoBaHue KapOOHOBBIX KHUCIOT B OOKOBYIO
nenb. OcCOOEHHOCTH MypaBbUHOW KHMCIOTHI. BakHeline npeacTaBUTenu Kiacca
KapOOHOBBIX KHCJIOT M UX NpuMeHeHue. [lonyueHre MypaBbUHOM M YKCYCHOM
KHCJIOT B MPOMBINIIEHHOCTH. Bpicmme kapOboHoBble kuciothel. IllaBenesas
KHUCJIOTa Kak IMpeicTaBuUTeNb JUKapOOHOBBIX KuchoT. IlpencraBienue o
HEIpeAeNbHbIX W apOMaTHYeCKHX KucioTaX. OCOOEHHOCTM HMX CTPOCHHS U

CBOMCTB. 3HaueHHE KapOOHOBBIX KUCJIOT.

OPyHKUHMOHAJbHbBIE IPOU3BOJAHBIE KAPOOHOBBIXKHUCJIOT.
[TosnyueHue XJIOpaHTMAPUIOB U aHTHIPUAOB KHUCIOT, X ruaponus. [lomyuenune
CIIOXHBIX 3(UPOB C MCHOJIB30BAHUEM XJIOPAHTHUAPUIOB U AHTUJIPUAOB KHUCIOT.
CrnoxxHble 3(uUpbl Kak U30Mepbl KapOOHOBBIX KHUCIOT. CpaBHEHHE (PU3MYECKHX
CBOMCTB M PEAKIIMOHHOM CHOCOOHOCTH CIOKHBIX 3(PHUPOB M H30MEPHBIX UM
KapOOHOBBIX KHUCHOT. ['maponu3 cinoxHbiX 3¢upoB. CHHTE3 CIOXKHBIX 3(UPOB
¢denonoB. CrnoxxHble 3(pUpbl HEOPraHUUECKUX KUCIOT. Hutpornuuepud. AMUIBL.

Comn Kap6OHOBBIX KHCJIOT, UX TCPMHUUCCKOC PA3JI0OKCHUEC B IPUCYTCTBUHU HICJIOYM.



Cunre3 Kap6OHI/IJ'H>HBIX COCI[I/IHCHI/II\/'I PA3JIOKCHUEM  KAJIBIIMCBLIX

KapOOHOBBIX KUCJOT.

JlemoHcTpanum.

1. B3aumoneiicTBrE HATPHSI C ITAHOJIOM.

2. OKHCIIEHUE ITAaHOJIa OKCUAOM MEIN.

3. 'openue 3Tanoa.

4. BaumojencTBue mpem-0yTHIOBOTO CIIUPTA C COJITHOM KUCIOTOM.
5. KayecTBeHHast peakiiysi HA MHOTOATOMHBIE CIIUPTBHI.

6. KauecTBeHHbIEe peakiuy Ha (DEHOJIBI.

7. OnpeneneHue aaperuI0B NPU MOMOIINA KAYE€CTBEHHBIX PEAKIINM.
8. OkucIIeHHE albAEeTUI0B IEPMAHTaHATOM KaJlusl.

9. [Nomy4yeHue cOKHBIX IPUPOB.

JlabGopaTopHbIe ONbITHI.

5. CBolicTBa 3TUJIOBOTO CIIUPTA.

6. CBolicTBa IMMLEpUHA.

7. CoiictBa ¢peHona. KauecTBeHHbIE peakuuu Ha (DEHOIBI.

8. CpoiicTBa (hopmanuHa.

9. CBolicTBa YKCyCHOM KHCIJIOTHI.

10. Conmu kapOOHOBBIX KHUCIIOT.

IIpakTuyeckas padora Ne 4. [lomyuyenne OpomaTaHa.
IIpakTnueckas padora Ne S. [lonyueHue aneToHa.

IIpakTnueckas padora Ne 6. [lonyueHne yKCyCHOM KHUCIOTHI.

coJieu



IIpakTnyeckas padora Ne 7. [lomyueHue sTunanerara.

IIpakTuueckas padora Ne 8. PemieHue sKCnepyUMEHTAIBHBIX 3a7ad MO TEMeE

«KI/Icnopoz[coz[epncamHe OpPTraHUYCCKHC BCIICCTBA.

KonTpoabnass padora Ne3 no teme «Kuciopoacoaepxaiiye OpraHM4YeCKUe

BCIICCTBA».

Tema 5. A30T- u cepocoaep:kaiue coeuHeHus (64)

Humpocoeounenusn.  Onexmponnoe cmpoenue numpoepynnwl. Ilonyuenue

HumPOCOGOMHeHMIZ. BS’pbl@'ldWlble eeujecmea.

A M u H bl. U30mepuss amuHOB. [lepBUYHbIE, BTOPUYHBIE U TPETUYHBIE AMUHBI.
du3nyeckre CBOWCTBA MPOCTEMIIMX aMUHOB. AMHUHBI Kak OpPraHUYECKHE
ocHOBaHuA. CoJln aNKWJIAMMOHUSA. AJKWIAPOBAHWE M ALWIMPOBAHUE AMUHOB.
Peaknum aMMHOB € a30THUCTOM KHMCIOTOW. ApPOMATHYECKHE aMHHBI. AHWIVH.
B3anmHoOe BiMsiHME TPYIIT aTOMOB B MOJIEKYJIE aHWIMHA. XUMUYECKUE CBOMCTBA
aHWIMHA (OCHOBHBIE CBOICTBA, pPEakUWU 3aMEIIeHUs B apOMaTHYECKOe Spo,
OKHUCIICHUE, ayunuposarnue). fuazocoedunenus. IlomydeHre aMuHOB U3 CIUPTOB U
HutpocoenuHeHu. I[lpumenenne anmnmHa. CepoOpraHMYECKUE COEIUHEHUS.
[TpencraBienue o cepoopranndeckux coequHeHUsIX. OCOOEHHOCTH UX CTPOEHUS U

CBOMCTB. 3HAUEHHE CEPOOPTAHNUECKUX COETUHEHHU.

IF'erepouwukasl Oypad U nIUPpON KaK MPEACTABUTENN NATUWICHHBIX
TETEPOLMKIIOB. DJIEKTPOHHOE CTPOEHHWE MOJIEKYJIbl nuppoia. KucnorHsle
cBoiicTBa nuppoia. [lupuann kak npeAacTaBUTENb MIECTUYIICHHBIX T€TEPOLIMKIIOB.
DNEKTPOHHOE CTPOEHUE MOJIEKYJbl MUpuarHa. OCHOBHBIE CBOICTBA MUPHUJIMHA,
peaklMy 3aMelleHus] ¢ apoMaTtudeckuM siapoM. [IpencraBnenue o6 nmmuaasose,

MUPUIHUHEC, IYPUHC, ITYPUHOBBIX U TUPUMHUANHOBBIX OCHOBAHUAX.

JleMoHCTpanuu.



1. OcHOBHBIE CBOIICTBA AMUHOB.

2. KauecTBeHHBIC peaKIMM HA AaHUJIWH.

3. AHWIVHOBBIE KPACUTEU.

4. O0pa3mpl TETEPOIUKINICCKUX COCTUHCHHM.
JlabopaTopHble onbIThl. KauecTBeHHBIE peakliy HA aHUJIMH.

IIpakTuueckass padora Ne9. PenieHue sKCepUMEHTAIbHBIX 3aJad IO TEMe

«A30Tc0nep>1<anme OpPraHUYCCKUC BCUICCTBAY.

Tema 6. buosoruyecku akTuBHbIe BemecTBa (144)

Kupbl Kak ClO0XHbIE 3(HUpHI TIHIEPUHA W BBICHIUX KapOOHOBBIX KHCIOT.
OmbuieHHe kupoB. ['maporeHmsanus >KUpoB. MplUla Kak COJIM  BBICHIMX

Kap6OHOBI>IX KHUCJIOT.

Y raes o abl. MoHO- 1 qucaxapupl. OyHKINH yriaeBo0B. buonornueckas pob
yraeBooB. [ moko3a — pusndyeckre CBOMCTBA, TMHEIHAS U ITUKINYecKas (POPMBI.
Peakuun rtoko3bl  (OKHUCIIEHHE A30THOM KHUCJIOTOM, BOCCTAaHOBJICHUE B
IIECTUATOMHBIA CIHPT), KAauyE€CTBEHHBIE pEaKUMH Ha TJOKO3y. bpoxeHue
rioko3bl. pykTo3a Kak nu3oMep riaoko3sl. Pubdo3a u aezokcupubdosa. [louamue o

2NIUKO3UOAX.

A ucaxapwuasbl Caxapo3a Kak IpeICTaBUTENIb HEBOCCTAHABIMBAIOLIUX
nucaxapunioB. Manemosza u naxkmosa, yeanobuoza. I'maponvs aucaxapujoB.

[Tomyuenue caxapa U3 caxapHOU CBEKJIBI.

II o1 ucaxapuasbl Kpaxmain, rmukores, nemioinosa. KauecTBeHHas peakuus

Ha KpaxMmai. ['uaponau3 noaucaxapuuos.



HykaneunHnoBble KHCcJaoT bl Hykneosunsl. Hykneornasl. Hyknennose
KHCIOThl Kak mnpuponnbie noisuMepsl. Ctpoenne JIHK u PHK. I'maponus

HYKJIICUHOBBIX KHUCJIOT.

AMHMHOKHCJO T bI Kak aM(poTepHble coeIuHeHn. Peakunu ¢ KucaoTaMu
ocHoBaHUsIMU. OOpazoBaHHue clOXKHbIX 3¢pupoB. Ilentunpl. [lentuaHas cBs3b.
AMHIIHBIN XapakTep NenTUAHOU cBs3u. ['uaponu3s nentuaoB. benku. Ilepsuunas,

BTOpPUYHAs U TPETUYHAs CTPYKTYphI OenkoB. KauecTBeHHBIE peakiiuu Ha OCIIKH.
JlemoHcTpanum.

1. PacTBOPpUMOCTB yTJIEBOJIOB B BOJAE U ITAHOJIE.

2. KauecTBEeHHbIE peaklMK Ha TIIOKO3Y.

3. O6pa31pl aMUHOKHCIIOT.

JlaGoparopHsbie onbiThbl. 11. CBoiicTBa rimroko3bl. KauecTBeHHass peakuus Ha
rioko3y. OnpeneneHrue KpaxMalia B IpoaAyKTax nutanus. 12. [{BeTHble peakuuu

OEJIKOB.

Koutpoabnasi padora Ne 4 mo teme «A3zoTcoiaepamye W OHOJIOTHYECKU

AKTUBHBIC OPTraHNYCCKHC BCUICCTBA.

Tema 7. BoicokoMoJIeKY IsIpHbIe coeUHeHHs (44)

[TonsiTme 0  BBICOKOMOJICKYJSIDHBIX — BemlectBax.  l[lonmmmepusanuss
MOJIMKOHIEHCALINS KaK METOJIbl CO3/IaHUS MTOJMMEPOB. DiiactoMepsl. [IpupoaHbiii
u cuHTeTHnuecknii kayudyk. Conommmepusanus. COBpEMEHHBIE ILJIACTHUKU
(MOJIUATUIICH, TOJIUMPOIUIIEH, MOJUCTUPOJ, MOJUBUHIIXJIOPUI, (TOPOILIACT,
MOJIUATUIICHTEpETANAT, aKpuI-OyTaareH-CTUPOTHHBIN IJIACTHK,

nosvkapOoHaThl). [IprpoaHble U CHHTETHYECKHE BOJIOKHA (0030D).



HMemoncTrpamuu. 1. OOpasusl mmactukoB. 2. Kosuiekuuss BOJIOKOH. 3.

[TonmukoHAEHCAIHSI STUIICHTIIUKOIIS C TEPEPTATCBON KUCIOTOM.

JlabopatopHbie onbIThl. 13. OTHOLIEHNE CHHTETHYECKUX BOJIOKOH K PACTBOPaM

KHCJIOT U LIEJI0YEN.
IIpakTuyeckas padora Ne 10. PaciozHaBaHue IIaCcTHKOB.

IIpakTudeckasi padbora Ne 11. Pacno3HaBaHue BOJIOKOH.



11 kiaacc

Tema 1. Hemerasasl (314)

Knaccudpukanumsa HeOPraHm4YeCKHUX BellecCTB. DJIEMEHThI

MECTAaJIJZIbI 1 HEMCTAJIJIBI U UX ITOJIOXKCHHC B HCpHOI{H‘—ICCKOﬁ CHCTEMC.

B o 1 o p o a. [lonyyenue, ¢puznueckue U XUMUYECKUE CBOMCTBA (pEaKIUU C
METallaMl W HEMETaJNIaMH, BOCCTAaHOBJIICHHE OKCHIOB M cojeil). ['mapuppl.

TonamBHBIC AJIEMEHTHI.

I'aaxor e n pl. OOWas xapakTepucTHKa MOArpynmbl. OU3NYECKHE CBOMCTBA
IIPOCTBIX BEIIECTB. 3aKOHOMEPHOCTH H3MEHEHUS OKHUCIHUTEIBHON aKTUBHOCTH
rajJjior€HOB B COOTBETCTBUU C UX MOJIOKEHUEM B Iepuoandeckon Tadmuue. [lopsaox
BBITECHEHUS TAJIOTEHOB U3 pPacTBOPOB TrajoreHu10B. OcobeHHoCTH XUMun ¢ropa.
XJ10p — MOJIy4eHHE B IPOMBIIIJIEHHOCTH U Ja00paTOpUH, pEaKIIMU C METAJUIAMU U
HeMeTalulaMi. BsaumMoneincTtBue XxJjiopa € BOJOM W pacTBOpAMHU  WIEIOYEH.
Kucnoponsele coenvHeHMsT xjopa. ['MIOXJIOpUTHL, XJIOpPAaT M IMEPXJIOpaThl Kak
TUNWYHBIE OKUcHUTENU. OcOOEHHOCTH XMMHUM OpoMa u umona. KadecTBeHHas
peakuuss Ha Hon. [asoreHOBOIOpOABI —  MOJY4YEHUE, KHUCJIOTHBIE U
BOCCTAHOBUTENbHbIE CBOMCTBA. CojsfHas KuUCIOTa M e€e conu. KauecTBeHHbIE

p€aKunyn Ha raJIOr¢HU/1-HOHBI.

DAeMeHTHBI NOATPYNNBIKHUCJTOP 0 A a. O0mas xapakTepucTHKa
noArpynmbl. GU3NYECKUE CBOMCTBA MPOCTHIX BemecTB. O30H Kak ayulOTpONHAas
mMonupukanus kucnopoza. [lomyyenue o3ona. O30H kak okucnauTenb. [lo3utuBHas
Y HETaTHWBHAs POJIb O30HA B OKpyXKaromieu cpene. CpaBHEHHE CBOMCTB O30HA U
Kuciopoaa. Boga m nepokcua Bogopoaa Kak BOAOPOIHbBIE COEAMHEHUS! KUCIOPOa

— CPaBHCHUC CBOMCTB. HepOKCI/II[ BOJOPOJa KaK OKHMCINTCIIb 1 BOCCTA-

HoBuTeb. Ilepokcuapl MetamnoB. Cepa. AioTponust cepbl. PuU3HUYECKHE WU
XUMHUYECKHUE CBOMCTBAa cepbl (B3aUMOJEHUCTBHE C METa/lIaMHu, KHCJIOPOIOM,

BOJIOPOJIOM, PacTBOPAaMH IIEJI0UEH, KUCIOTaMH-OKUCaUTeIIMHI). CepoBo1opos —



NOJTy4YeHUe, KUCIOTHBIE U BOCCTAaHOBUTENbHBIE CBOMCTBA. Cynbpuabl. CepHUCTHIN
ra3 Kak KHUCJIOTHbIM OKcHA. OKHCIHUTENbHBIE MU BOCCTAaHOBUTEJIbHBIE CBOMCTBA
cepHHMCTOro rasza. IlosmydeHue CEpHUCTOTO Tra3a B MPOMBIIIICHHOCTH U
nabopatopun. CepHucTas kuciaora u ee cosd. CepHblil anruapua. CepHasi KUCIOTa.
CpoiicTBa KOHIEHTPUPOBAHHOW W pa30aBlIEHHON CepHOW KHUCIOTHI. JlelicTBue
KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI HAa caxap, METaJlIbl, HEMETaJJIbI, CYJIb(QUIbL.
Tepmuueckasi ycTounBOoCTh cynb(daroB. KadecTBeHHas peakiusi Ha CEpHYIO

KHUCIIOTY U €€ CONU. Tuocepras Kucioma u muocyibgamol.

A30T M €ero coejJHuHEeEHH . DJIEMEHTH NOArpynibl azora. OOmas
XapakTepucTuka noarpynisl. dusndyeckre cBOMCTBA MPOCTHIX BellecTB. CTpoeHe
MOJIEKYJBI a30Ta. PU3nuecKkrue u XUMHIECKHUe CBOMCTBA a3oTa. [lomydenune azorta B
MPOMBIIIUICHHOCTH U Jabopatopuu. HuTpumpl. AMMHak — €ro TmoOJydeHHUeE,
busnyeckue U XxuMuueckue cBorcTBa. OCHOBHBIE CBOMCTBA BOJHBIX PAaCTBOPOB
ammuaka. Conu ammonus. [loBenenne conerl aMMOHUS IPU HarpeBaHun. AMMHAaK
KaKk BoccTaHoOBHUTENb. [IpumeHeHue ammuaka. OKcHAbl a30Ta, WX TMOJy4YEHUE U
ceorictBa. Oxcua azota(l). Oxucnenune okcuga azora(ll) kucmopomoMm.
Humepuzanus okcuna azota(lV). Azortucras kuciota U ee coiu. Hutpurtsl kak
OKHUCJIUTENI U BOCCTAHOBHUTENU. A30THAsI KUCIOTa — (PU3NYECKUE U XUMHYECKUE
CBOICTBa, moiy4yeHne. OTHOIIEHHE a30THOM KUCIIOTHI K METaJUlaM ¥ HeMeTajllaM.
3aBUCUMOCTh TIPOJYKTa BOCCTAHOBJICHUS Aa30THOM KHCIOTHI OT AaKTUBHOCTH

MCTaJlJIa 1 KOHICHTPAINU KUCJIOTHI. TepMI/IqGCKaH yCTOfI‘lHBOCTB HUTPATOB.

®ochop u ero coeauHneHH . Autorporust pochopa. Xumuaeckue
cBoiicTBa (hocdopa (peakiuu ¢ KUCIOPOI0M, FaJOreHaMu, MeTalJIaMH, CIIOKHBIMU
BEILIECTBAMU-OKUCIUTENSIMU, Tenoyamu). [lonyuenue u npumeHenue docdopa.
dochopusiii anrugpun. Oprodochopnas u metadochopHas KUCIOTH U UX COJIH.
KauectBennass peakinuss Ha oprtodocdarel. Paznoocenue opmogochoproii
kuciomol. Ilupogpocghopras kucioma u nupogocgamei. Dochumapl. DochuH.

Xnopuowt hocgpopa. Oxcuo gpocgopa(lll), pocghopucmas kucnoma u ee conu.



Y raepoa. Amnorponus yraepoaa. CpaBHEHHE CTPOCHHUS U CBOMCTB rpadura u
anmaza. dDymiepeH Kak HoOBas MojekyispHas ¢opma yriaeponaa. ['paden kak
MOHOCJOHN rpadura. YriiepoaHble HAHOTPYOKH. YTO/Ib. AKTUBUPOBAHHBIM YIrOJb.
Ancopbuums. Xummudeckue cBoiicta yrisi. Kapounel. ['naponus kapouaa Kaabius u
Kapouna amoMuHus. KapOuapl NepexoJHBIX METalIOB KaK CBEPXIIPOYHbBIE
matepuanbl. Okcuabl yraepoaa. OOpa3oBaHHME yrapHOro rasza IpH HEMOJIHOM
CrOpPaHHH YTJIIs. YTOJIb U yTapHbIA I'a3 KaK BOCCTAaHOBUTENMU. Peakius yrapHoro rasa
c pacmiaBaMu Ienodeil. CuHTe3 (OpMHUATOB M OKCajJaToOB. YTJIEKHUCIBIM ras.
VYronpHas kuciora u ee conu. [loBeneHne cCpemHHX U KUCIBIX KapOOHATOB IPHU

HarpeBaHHM.

K p e m H m #i. CBoliCTBa POCTOTO BelIECTBA. Peaknnu ¢ XJI0poM, KHCIOPOJIOM,
pactBopamu menoderd. OKcHI KpeMHHs B IPUPOAE M TexHukKe. KpeMHueBble
KHCIJIOTBI U uX conu. ['maponns cumkatoB. CuiaH — BOAOPOJHOE COEIUHEHHE

KPEMHUSL.
b o p. Oxcun 6opa. bopHas kucnoTa u ee conu. bypa.

JemoncTpanuu. 1. 'operne Bomoposa. 2. [lomyduenue xmopa (OmbIT B IPOOHPKE).
3. OnbITel ¢ OpoMHOM BOJOM. 4. OKHCIUTEIbHBIE CBOMCTBA pACTBOPA TMIIOXJIOPUTA
Hatpus. 5. [lnaBnenue cepel. 6. ['opeHue cepsl B kuciopozae. 7. Bzanmoneiictue
xkeneza ¢ cepoi. 8. I'openume cepoBomopona. 9. Ocaxnenue cynbdumon. 10.
CaoiicTBa cepHucToro raza. 11. JlelicTBue KOHIEHTPUPOBAHHOM CEPHOM KHMCIIOTHI
Ha MeJb U caxaposy. 12. PactBopenue ammuaka B Boje. 13. OCHOBHbBIE CBOMCTBA
pactBopa ammuaka. 14. Karamutnueckoe okucienne ammuaka. 15. Ilomydenue
okcuna azota(ll) u ero oxucnenue Ha Bo3ayxe. 16. [lelicTBue a30THOM KUCIOTHI Ha
menn. 17. Topenne pocdopa B kucnopoae. 18. [Ipespamenne kpacaoro pochopa B
Oeblil ¥ ero cBeueHue B TeMHoTe. 19. B3aumonelictBue pocpopHOTro aHTHApPUIA C
Bogoi. 20. Ob6pasmpl rpadura, anmasa, kpemaus. 21. ['openue yraproro raza. 22.

TyleHne nuaMeHu yriaiekuciasiM ra3om. 23. Pasnoxenue mpamopa.



JlabopatopHsbie ombiThl. 1. [lonyyeHue Xyopa W M3y4EHUE €ro CBOMCTB. 2.
O3HaKOMJICHHE CO CBOMCTBAMH XJIOpCOJAEpXkaIux oToenuBareneil. KauecTBeHHast
peakius Ha ramoreHu1-uoHsl. 3. CBoicTBa OpoMa, noja u ux colieid. Paznoxxenue
nepokcuaa Bogopoaa. OKHUCIEHHE NOAHUI-MOHOB IEPOKCHUIOM BOJIOPOJA B KUCIOU
cpene. 4. I3yueHue CBOMCTB CEPHOM KUCIOTHI U €€ cojiel. 5. M3yueHue CBOMCTB
BOJHOTO pacTBopa aMmmuaka. 6. CoiicTBa coneil aMMoHusl. KauecTBeHHas peakuus
Ha ¢ocdar-uon. 7. KauecTBeHHass peakiusi Ha KapOoHaT-uoH. Pa3znoxenue
ruipokapooHara HaTpusl. 8. McnblTaHue pacTBOpa CHIIMKaTa HATPUSL UHANUKATOPOM.

9. O3HakoMJIeHHE ¢ 00pa3aMu MPUPOTHBIX CHIIUKATOB.

IIpakTnueckas padora Nel. [lonyuenue Bogopoaa.

IIpakTnueckas padora Ne 2. [lonyueHne XJI0pOBOJIOPO/Ia U COISTHON KUCIIOTHI.
IpakTnueckas padora Ne 3. [lonyueHne aMmmuaka U U3y4eHHE €T0 CBOMCTB.
IIpakTnueckas padora Ne4. [lonyueHne yrieKUcioro rasa.

IIpakTnueckas padora Ne 5. BeIlloJHEHNE 3KCIIEPUMEHTANIBHBIX 33734 MO TEME

«HemeTamisn.

Kontpoabnas padora Nel no teme «HemeTamiby.

Tema 2. Metajuibl (304)

O0Omuim 0030p 31eMeHTOB—MeTaJaJo B. CBoICTBa MPOCTHIX
BEIIECTB-METAUIOB. MeTammndyeckue Kpucramwindeckue pemerkd. CIiaBbl
XapakTtepucTuka Haubosee HM3BECTHBIX CIUIaBOB. [lomyueHne M TNpPUMEHEHHE

MCTAaJIJIOB.

Ile1o4YHBIE MeTaJJjabl— 00I1as XapaKTePUCTUKA TIOATPYTITIBI, XapaKTePHbBIE
peakiuu Hatpus ¥ Kayiusi. CBOMCTBA 1IETOYHBIX MeTaJIOB. [losydeHue menouHbIx

MmetauioB. Coma u enkui



HAaTp — BaXHEUIINE COEAMHEHN HaTpys. bepriiuii, Marauy, mea04H03eMeEIIbHbIE
MeTayIbl. Maruuii u Kanblui, X o01as XapakTepucTUKa Ha OCHOBE TIOJIOKEHUS B
[lepuonnueckoin cucreme anemeHTtoB [l M. MenzaeneeBa u CTpOeHUsI aTOMOB.
[Tonmyuenue, puznueckue U XUMUYECKUE CBONCTBA, MPUMEHEHNE MAarHUs, KaJIbIUsl
U UX coelMHEHUuH. AM(OTEpPHOCTh OKCUAa M ruapokcuaa oepumius. KecTKocTh
BOABl U crocoObl ee ycrtpaHeHHs. Okpacka IUIaMEHM COJIAIMU ILIEJIOYHBIX U

mMEJI0YHO3CMCIBHBIX MCTAJIOB.

A J 10 M H H U H. PacnpoctpaneHHOCTh B Mpupoje, Gpusndeckue U XMMHUUECKHE
CBOMCTBa (OTHOILLIEHHUE K KUCJIOPONY, raJIoOr€HaM, PacTBOpaM KHUCIOT U IIEIOYEH,
anmomMorepmusi). AMQOTEPHOCTh OKcuAa M Tuapokcuzaa amoMuHusa. Comu
amoMuHus. I[lonmHOe pasyoxkeHue BOJON COJIEM aIOMUHHUS CO  CIAa0BIMU
JIBYXOCHOBHBIMU KHCJIOTaMHU. AJIFOMHUHATbl B TBEPAOM BHUAE M B PacTBOPE.

HpI/IMCHeHI/Ie amoMuHus. Coeounenus attoMutUsl 6 HU3UIUX CMENEHsIX OKUCTEHUS.

Oao0o0BO U ¢BHHe U Dusnueckue 1 XUMUYECKHE CBOMCTBA (PEAKIUU C
KUCJIOpOAOM, Kuciotamu), npumerenue. Conu onosa(ll) u ceunna(ll). CBUHIIOBBIMA

aAKKyMYJIATOP.

MeTanuabl 1000YHBIX MOAT PY I N. OCOOEHHOCTH CTPOEHUS aTOMOB

MMCPCXOIHBIX MCTAJIIIOB.

X p 0 M. ®usnueckre CBOWCTBA, XUMUYECKUE CBOMCTBA (OTHOILLIEHUE K BOASTHOMY
napy, KHCJIOpOIy, XJOpYy, pacTBopaM KucioT). M3MeHeHune OKUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX M KHCIOTHO-OCHOBHBIX CBOWCTB OKCHUJOB M THIPOKCHIIOB
XpOMa C pOCTOM CTENEHHU OKUCIEHUS. AM(OTEpHBIE CBOMCTBA OKCUA U TUAPOKCHIA
xpoMma(Ill). Oxucnenue conert xpoma(lll) B xpomarel. Bzaumnbie mepexoss

XPpOMATOB U JUXPOMATOB. XpOMaTBI U JUXPOMAThbl KaK OKHCJIUTCIIN.

MapraH e — Quanyeckue 1 XMMUYECKHE CBOMCTBA (OTHOILIEHUE K KUCIOPOY,
XJIOpy, pacTBopam KucioT). Oxcua Maprania(lV) kak OKMCIUTENb U KaTalau3aTop.

[IepmaHranar kayims Kak

okucnurtenb. Maneanam(VI) kanus u eco ceoticmaa.



7K e a1 e 3 0. HaxoxaeHue B npupoje. 3Hau€HUE Kese3a sl OpraHu3Ma 4eIoBeKa.
®duznueckue cBoiMcTBa jkene3a. CIulaBbl jKelle3a € YriaepoaoM. XHUMHUYECKHE
CBOMCTBa kene3a (B3aUMOJEHCTBUE C KHUCIOPOJOM, XJIOPOM, CEpPOH, YIJeM,
KUCJIOTaMHM, pacTtBopamMu  cosiei). CpaBHEHHE  KHCJIOTHO-OCHOBHBIX U
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX CBOWCTB ruapokcua xeneza(ll) u rugpokcuna

xene3a(lll). Comu xeneza(ll) u xeneza(lll). Meroas! nepeBoaa cosneit sxenesa(ll) B

conu xene3a(lll) u oopaTHo. OxucnurenbHbie cBocTBa coenunenuit sxeneza(lll) B
peaknusX C BOCCTAHOBUTEISAMHU (MOAWAOM, Meabio). llMaHMIHBIE KOMIUIEKCHI

xenesa. KauectBennsie peakiuu Ha nonsl xene3a(ll) u (IID).

M e a1 »b. Haxoxnenne B mnpupoae. Pu3nyueckue M XHMHYECKHE CBOMCTBA
(B3aUMOJIEHICTBUE C KHCIOPOJOM, XJIOPOM, CEpPOH, KUCIOTaMHU-OKUCIUTEISIMHU).
Comu memu(Il). Menusbiit kynopoc. Ammuakatsl meau(l) u meau(ll). IHomyyenue

okcusia Meau(l) Boccranopiennem ruapokcuaa meau(Il) riroko3oi.

Cepeopo. Dusnyeckue U XUMAYECKUE CBOMCTBA (B3aMMOJIEHCTBHUE C CEPOH,
XJIOPOM, KUCJIOTaMU-OKUcauTensiMu). OcaxkieHne okcuia cepedpa npu AeiHCTBUU
IeJIOYN Ha coyiu cepedpa. AMMuUakaThl cepedpa Kak okuciautenu. KadecTBenHas

peakIus Ha UOHBI cepedpa.

3 04 0T 0. Puznueckre U XUMUYECKUE CBOMCTBA (B3aUMOJCIHCTBUE C XJIOPOM,

«1apckoi Boakoi». CriocoObl BBIICICHUS 3010Ta U3 30JJ0TOHOCHOM MOPOIBI.

I u H k. Pu3nUecKUe U XUMUYECKHE CBOKCTBA (B3aUMOJECHCTBHE C TAJIOT€HAMH,
KHCJIOPOJOM, CEPOM, paCTBOpaMHU KHUCIOT U Iesiodeit). AMPOTEpHOCTh OKCUAA U

TUAPOKCHUIA [IUHKA.
P 1y 1 5. [Ipencrasienue o CBOWCTBAX PTYTH U €€ COCAUHECHUSIX.

Jlemoncrpamun. 1. Komnexkiusa meramnos. 2. Komnekius mMuHepalioB U pyad. 3.
Komnexumsa «Amomuaui»y. 4. Komreknuss «Kemne3o M ero cCriasbe»y 5.
B3aumopeiicTBue HaTpus ¢ BoAoil. 6. OkparuBaHue MjIaMeHN COJISIMHU IIEJIOYHBIX U

MIEJIOYHO3EMEIILHBIX METAJUIOB. /. B3aumonelcTBue KaibllMs C BOJOH. &.



[MnaBnenne amomuuus. 9. BzaumopeiictBue amommamsi co 1menoubro. 10.
B3aumoseiicTBue Xpoma € COJIHOW KHUCIOTOM ©0e3 pgoctyma Bo3ayxa. 11.
Ocaxnenne ruapokcuaa xpoma(lll) u okucnenue ero nepokcuoM Boaopoaa. 12.
B3anmuble mepexoapl XpoMaroB M auxpomaroB. 13. Pasmoxenue nmxpomara
ammonusi. 14. Amomorepmus. 15. Ocaxnenue ruapokcuaa xenesa(lll) u

OKHCJICHHE ero Ha Bo3ayxe. 16. Beigenenue cepedpa U3 ero coseit 1eicTBUEeM MEIH.

JlaGopaTopHblie onbIThl. 10. OkpalnivBaHue MJIaMEHH COCIMHEHUSAMM IIEIOYHBIX
MeTawioB. 11. O3HakomiIleHHE C MHHEpalaMd W BaXXHEHIIMMH COEIMHEHUSIMU
HIeJ0YHbIX MeTauioB. 12. CBolicTBa COEIMHEHUN INIEJIOYHBIX METALIOB. 13.
OxkpalvBaHue IUIAMEHU COJIAMHM IIEJIOYHO3EMENbHBIX MeTaiuioB. 14. CBolicTBa
MarHus U ero coeauHeHuul. 15. CBoincTBa coenmHeHuii kanbplust. 16.KecTkocTh
BoAbl. 17. B3aumoneiicTBHE alIOMUHHS C KHUCJIOTaMM U iejaodamu. 18.
AmdoTepHbIe CBOMCTBA ruapokcuaa amomunus. 19. Ceoticmesa onosa, céunya u ux
coeounenuu. 20. CpoictBa coseii xpoma. 21. CpolicTBa MapraHima M €ro
coenuHeHu. 22. HW3ydyeHue MwuHepasnoB xkene3a. 23. CBolcTBa Kenesa.
KauecTBeHHble peakuuu Ha HOHBI kenesza. [lomyuenme okcupma meau(l). 24.

CBolicTBa MM, €€ CIVIaBOB M COSTMHEHUM. 25. CBOMCTBA IIMHKA U €T'0 COSTUHCHUM.

IpakTnueckas padora Ne6. [TonyueHue ropbkoi cou (CEMUBOIHOTO CyJibdara

MarHusi).
IpakTnueckas padora Ne 7. [lonyueHne amOMOKaJINEBBIX KBACILIOB.

IIpakTnueckas padora Ne8. BrinosHEHHE >KCNIEPUMEHTANBHBIX 3a7a4 10 TEME

«MeTaibl TJIaBHBIX MOATPYIID.
IIpakTuueckas padbora Ne9. [losnyuenne MeHOro Kymnopoca.
IIpakTnueckas padora Nel0. [TonyyeHue xxene3HOro Kymnopoca.

IIpakTnueckas padora Ne 11. BeinonHeHre 3KCIEpUMEHTAIBHBIX 33/1a4 10 TEME

«Mertanipl MOOOYHBIX TTOATPYIIID.

Kountpoabnas padora Ne 2 no teMe «MeTamib».



Tema 3. CTpoenue aroma. XumMmnueckasi CBsi3b (84)

Ctpoenmne aToMa. Hyximmael. M3otonsl. Tunsl paguoakTHBHOTO pacraja.
Tepmosinepublii cuHTe3. IloslydeHME HOBBIX JJIEMEHTOB. SlIEepHBIE pEaKLUU.
CtpoeHue »HIEKTpOHHBIX oOOosouek aromoB. IlpencraBieHne o KBaHTOBOM
MexaHuke. KBaHTtoBble umcna. ATomHble opbutanu. Paguyc  aToma.

BJIGKTpOOTpI/IHaTGHBHOCTB.

XuMHUYeCKasd ¢B4d3b. Buasl xummnueckoil cBa3u. KoBajgeHTHas CBsI3b U €€
XapaKTEPUCTHUKU (JIJIMHA CBS3H, MOJISIPHOCTD, MOJISPU3YEMOCTh, KPATHOCTh CBSI3H).

HNonHas cBA3b. MeTtayuinueckas CBA3b.

Ctpoenue TBepablx Te g Kpucrammmueckue u amopdusie tena. Tumsl
KPUCTAJUIMYECKUX PEIIETOK METAJUIOB U HOHHBIX COEMHEHNN. MEKMOJIEKYIISIPHbIE

BSaPIMO,Z[CP'ICTBI/ISI. BOI[OpO,Z[HaH CBA3b.

JMemoncrpanuun. 1. Kpucrammmueckue pemerku. 2. Moaenu MoJIeKyJI.

Tema 4. OcHOBHBbIE 3AaKOHOMEPHOCTH NMPOTEKAHUSA XMMHYECKUX peakuui (174)

TenanoBoii 39pPpekT XUMHUECKOIN peakl U DHIOTCPMHUIECKUE
U SK30TepMHUYECKHE peakuuu. 3akoH ['ecca. Temmora oOpa3oBaHMs BEILIECTBA.
Oueprus cBssu. [lonarue o6 sHTANBNUU. [loHsATHE 00 ZHTpOnMHU. BTOpoi 3akoH
TepMoaUHaMHKHU. JHeprus [ nb0ca u KpuTepun caMONpOU3BOJIbHOCTH XUMUYECKON

peaKIuu.

CKOpoOCTh XHMHMYECKHX pPeaKIHuiluee3aBUCUMOCTh OT IPUPOJIbI
pearupyromux BeUIECTB, KOHLEHTpPAlMd pPEareHToB, TEMIIepaTyphbl, HaJIUYUs
KaTaau3aTopa, IUIOIAAM IOBEPXHOCTHM  PEarupyrolux  BELIECTB. 3aKOH
nerctBytomux mMacc. [Ipasuno Bant-I'odda. [lonsiTue 00 3Heprum akTuBauu u 00

DHEPreTHYeCKOM Ipoduiae peakuur. ['OMOTeHHBIM W TETEPOTreHHBIM KaTalus3.



HpI/IMepBI KaTaJIMTUYCCKHUX IPOHCCCOB B TCXHHUKC MW B JKHBBIX OpraHU3Max.

depMeHTHI KaK OMOJIOTUYECKUE KaTAIU3aTOPBI.

OO0OpaTumble peakuHuu. Xumuueckoe papHosecue. [ Ipunnun Jle [larense.
Koncranta paBHOBecus. PaBHOBecue B pactBopax. KoHCTaHTBI aucconmanuu.
Pacuer pH pacTtBOopoB CHIBHBIX KHCJIOT U Ienode. [lpoussedenue

pacmeopumocmiu.

Pan akTUBHOCTH MeTaJJo B. [IoHaTHe 0 cTaHIapTHOM 3JIEKTPOIHOM
IIOTEHIUAJIE U AIEKTPOABIKYIIEH CHIIE PEAKLINH. XUMHUECKUE UCTOYHHUKHU TOKa!
raJIbBAHUYECKUE JIEMEHThI, aKKyMYJISITOPbl ¥ TOIUIMBHBIE 3JIEMEHTHI. DJIEKTPOJIU3

pacIuUIaBOB M BOJIHBIX PACTBOPOB 3JIEKTPOJIUTOB. 3aKOHbI 91€KMPOIU3A.

JdeMoHcTpanuu. 1. DK30TepMUYECKHE U SHIOTEPMUUECKUE XUMUYECKUE PEAKLINH.
2. TennoBele SBIEHUS NIPA PACTBOPEHUHN CEPHOM KUCIOTHI U aMMHAYHOU CEJTUTPBI.
3. 3aBHCHMOCTb CKOPOCTHM pPEaKUUMU OT IPUPOABI BEIIECTB Ha IPUMEPE
B3aMMOJICHCTBUSA PACTBOPOB DPA3JIMYHBIX KHUCJIOT OJMHAKOBOM KOHLEHTpPALUU C
OJIMHAKOBBIMH KyCOYKaMH (FpaHyjaMHu) LMHKA U OJUHAKOBBIX KYCOUYKOB Pa3HbBIX
MeTayuioB (MarHusi, IIMHKA, >Kelie3a) C pPACTBOPOM COJISSHOM KHUCJIOTHI. 4.
B3auMopeiicTBuE pacTBOPOB CEPHOM KHUCIIOTHI C pACTBOPAMHU THOCYJIb(aTa HATPUs
Pa3IMYHOM KOHLEHTPALIMU U TEMIIEPATYPHL. 5. Pa3noxeHne nepokcuaa Boaopoaa ¢
NOMOIIbI0 HEOPTAHUYECKUX KATaJIN3aTOPOB U MPUPOJIHBIX OOBEKTOB, COACPHKAIIUX

Karasasy.

JlabopaTopHbie onbITbl. PAaKTOPHI, BIUAIOIIME HA B3aUMOAECHCTBHE METAJIA C
pacTBopaMH KHUCHOT. (CMenieHMe XUMUYECKOTO PAaBHOBECHs MPU YBEIUYEHUU
KOHLIEHTpallMl pPEareHToB M MNpoAykToB.26. KaramuTudyeckoe pasziokeHne

NEepoKCHaa BOJOpoaa
IIpakTnueckas padora Nel2. CKopoCTb XUMHUECKON pEaKIIUH.
IIpakTnueckas padora Nel3. Xumuueckoe paBHOBECHE.

KonTpoabnast pabora Ne3. TeopeTnueckue OCHOBbI XUMUU.



Tema 5. Xumuueckasi TexHosorus (74)

OcHOBHBIE NPUHIOHUIMIBI XHMHUYECKOH TCXHOJ’[OFI/II/I.HPOI/IZ;
BOAOCTBO CepHOﬁ K M CJI 0 T bl KOHTAKTHBIM CIIOCOOOM. XMMH3M Imponcecca.

ColIpbe 1151 TPOU3BOJICTBA CEP-
HOM KucH0Thl. TexHonornyeckas cxema npoecca, MpoLEecChl U armapaThl.

Ilponm3BoOaCTBO aMMMHU aKk a. XumusM nporecca. OnpeencHue
ONTUMAJbHBIX YCIOBUM NpoBeAcHUs peakuuu. [IpuHIMO HUPKYIAIUU U €ro

pcaiu3anus B TEXHOJOTMYECKOU CXEME.

MeTtTauaaypr un g YepHas meramunyprus. JloMeHHbIl npouecc (ChIpbe,
YCTPOMCTBO JOMEHHOM Ie4M, XHMH3M Iporecca). [Ipom3BoacTtso cramu B

KHUCJIOPOJHOM KOHBCPTCPC U B 3JICKTPOIICUAX.

Opranuveckuiu cuHTe3. Cunmesvl Ha 0OcHoge cunme3s-2a3a. ITpon3BoICTBO

METaHOJIA.
DkoJorus u mpobieMa oXpaHbl OKPYKAIOIICH cpe/bl. 3eeHast XUMHUSL.

JMemoncrpanuu. 1. Celppe a1 NpOW3BOACTBA CEPHOM KHUCIOTHL. 2. Monenb

kursiiiero ciost. 3.2Kenesnas pyna. 4. O0pasiibl CIIaBOB JKelesa.

Tema 6. Xumus B ObITY U Ha ciry:k0e o0mecTBa (9u)

Xumust mumud. JKupbl, Oenku, yriaeBojabl, BUTaMuHbl. [luimieBbie A00aBKH, HX
Kiaccupukanys.  3anpelieHHble UM pa3pelieHHble  MUILEBbIE  JT00aBKHU.
JlekapcTBeHHble cpeacTBa. Kpacku u nurmeHTsl. [[pUHIUITBI OKpalIMBaHUs TKAHEH.
Xumus B crpoutennscTse. Llement, 6eToH. CTeksio u kepaMuka. TpaauliMoHHbIE U
COBpPEMEHHBIEC KepaMUuecKkue MaTepuaibl. CBEpXIpoBoAsias KepaMuka. beiToBas

xumusi. OTOeIMBaIOIIKe CpeICTBA. XUMHUS B CEJIbCKOM X03UCTBE. MIHCeKTHITHIBI 1



nectuimael. CpenctBa  3amuThl  pacteHuil.  Pememnentsl.  OcobGeHHOCTH
COBpEMEHHO HayKu. MeTo0/10rust Hay4HOro uccienoBanus. [Ipogeccus xumuxa.

Mamemamuueckas xumusi.
[Touck xumuyeckoii nupopmanuu. Paboma c 6azamu OaHHbIX.

HNemouncrpanuu. 1. [Tumessie kpacurenu. 2. Kpamenne tkaneit. 3. OrGenuBanue
Tkaneil. 4. Kepammueckue wmartepuanbl. 5. [[BeTHbie crekna. 6. Kosnekuuys

«TonnuBo u ero BUABID».

JlaGopaTopHbIe ONbITHI. 27. 3HAKOMCTBO ¢ MOIOIIMUMH CPEICTBAMU. 3HAKOMCTBO C
orOenuBaromumMu cpencreamu. 28. Kien. 29. 3HaKOMCTBO € MHHEpPaIbHBIMHU

yAOOpEHUSIMU U U3YUYCHHE UX CBOMCTB.

Konrpoabnasi pa6ora Ne 4. lTtoroBast KOHTpoJibHas paboTa.



I1l.TemaTn4yeckoe miIaHupoBaHHUE.

10 xmacc
B mom uucne
Homep Koauuecmeo
Tema npakmuueckue | KOHmMPOIbHblE
membl uacoe
pabomul padomul
1
[ToBTOpenue u yriryonenue ( BXOIHAS
1 3HaHUI 18 1
KOHTPOJIbHAS
pabota)
OCHOBHBIC TTOHSATHS
2 OpraHUYeCcKON XUMHUHU 13 - -
3 YrieBoaopoast 25 2 1
1
Kucnopoaconepaxaiue (mpoMexxyTouHas
4 OpPraHUYECKUE COETUHEHUS 19 5
KOHTPOJIbHAS
paboTa)
A30T- 1 cepocoepKale
5 COETUHEHUS 6 1 -
1
6 buonoruyeckn akTUBHBIE (uroroBast
14 -
BEIIIECTBA KOHTPOJIbHAS
pabora)
BricokoMounekyIsipHbIe
7 COCIMHEHHS 4 2 -
PesepBHOE Bpems 3 ) )
HUTOI'O: 102 11 4




11 kmacc

B mom uucne

Homep Koauuecmeo
Tema npakmuueckue | KOHMpPOJbHblE
membl Yacoe
paoomul pabomul
1
Hemertanabl (BXOoHas
1 31 5
KOHTpPOJIbHAS
pabota)
MeTtajuibl
2 30 6 1
CtpoeHue aToma.
3 8 - -
XuMHYeCKas CBSI3b
1
OcCHOBHBIE 3aKOHOMEPHOCTH
4 NMPOTEKAHUA XMMUYECKUX 17 5 (mpomeskyToUHas
peaxkuun KOHTPOJIbHAS
pabora)
5 XuMHYECKAsA TEXHOJIOTHs 7
1
Xumus B ObITY M Ha cJIyx0e (utorosas
6 oomecrBa (114) 9 -
KOHTPOJIbHAS
pabora)
HUTOI'O: 102 13 4




