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AHHOTaMs K padoyeil mporpaMme 1o y4eOHOMY npeaMeTy « XuMHU»
piis 10-11 kiaaccoB (Yriy0J1eHHbII YPOBEHb)

JIOKYMEHTBI, HA OCHOBEe KOTOPBIX COCTABJIEHA
pabouasi nporpamMmma

AHHOTaNuA

1. ®enepanbHbIi TOCY1apCTBEHHBIN
00pa30BaTeNbHBIN CTAHAAPT CPEAHETO

o0111ero oOpa3oBaHUs.

2. OcHoBHas 00pa3oBaTenabHas Mporpamma

cpennero obmiero oopazosanus [ bOY

COMI «OL» . r. T. POMHCKMIA.

3. PabGowas mporpamma k guaun YMK O.C.
["abpuensHa. Xumus. YriayoneHHbd ypoBerb. 10-11
kiaccel -M.: JIpoda, 2017.

4. Tlonoxenue o QopMmax, MEPUOJUYHOCTH U
MOPSIIKE TEKYHIEro KOHTPOJS YCIEBAEMOCTH U
MIPOMEKYTOUHOMN aTTecTaluu 00y4aromuxcs
rOCy1apCTBEHHOTO OIOIKETHOTO
obieo0pa3oBarenbHOro  yupexaeHus Camapckoi
obiactu cpeaHel 001Ie00pa30BaTEIBLHON  IIIKOJIBI
«O0pa3oBarenbHblii  LEHTp» ILI.T. PomuHCKun
MyHULIMNANBHOTO paiioHa Bomokckuii Camapckon
obrnacTu.

5. I[lonmoxxenue o pabodeit mporpaMmMe 1Mo yaeoOHOMY
MpPEAMETY, KypcCy, MOAYIIO U TEMAaTUIECKOMY
(MOypOYHOMY) TIJIAHUPOBAHMIO B TOCYIapCTBEHHOM
O101KETHOM 00111€00pa30BaTENILHOM YUPEXKICHUN
Camapckoii 001acTH cpeTHei
oOmeoOpasoBarenbHO 1Koiie «O0pa3oBaTenbHbIN
LIEHTP» I.I.T. POIIMHCKUI MyHULIMIIAIBHOIO pailoHa
Bomxkckuit Camapckoii 061acTu.

CortacHO 00pa3oBaTeILHOMY CTaHIAPTY TJIABHBIC 1IETTU CPETHETO
oOmero o6pa3oBaHmMs:

1) popmupoBanHme ETOCTHOTO MPECTABICHUS O MUPE, OCHOBAaHHOTO HA
MPUOOPETECHHBIX 3HAHUSX, YMEHHSIX U CITOCO0AX JESITEIbHOCTH;

2) nproOpeTeHre OMbITa Pa3HOOOPA3HOM AEATETLHOCTH, OMBITA
MO3HAHUS U CAMOTIO3HAHUS;

3) mOAr0TOBKA K OCYIIECTBICHNUIO OCO3HAHHOTO BBIOOpA
WHIUBUTyalIbHON 00pa30BaTeIbHOM WK MTPOQECCHOHATIBHON
TPaCKTOPHH.

Bonbiioit Bkiaa B JOCTHXKEHUE ATUX IIEJICH CPEeTHET0 0011Iero
oOpa3oBaHUsI BHOCUT M3yYeHUe XUMHUM HA yIi1y0JIeHHOM yYPOBHe,
KOTOpOe NMPU3BAHO 00eCTeYUTh:

e (opMupoBaHHE CHCTEMBI XUMUYCCKUX 3HAHWN KaK KOMITOHEHTA HE
TOJBKO €CTECTBEHHOHAYYHOU KapTUHBI MUPA, HO U HAYYHOU
KapTUHBI MUPA;

e Pa3BUTHE JIMYHOCTH OOYUYAIOIINUXCS, UX HHTEIUICKTyJIbHOS U

e HPABCTBCHHOE COBEPIICHCTBOBaHHUE, (OPMUPOBAHUE Y HUX
T'YMaHUCTHYECKUX OTHOIIIEHUN U YKOJIOTHYECKH IEIecCO00pa3HOro
MOBEJICHUS B OBITY U TPYIOBOM JESATEIHHOCTH;

e BBIPAOOTKY y 0OyJaromuxcsi TOHUMaHUS OOIECTBEHHOM
MOTPEOHOCTH B Pa3BUTUHU XMMHH, a TaKKe (POPMUpPOBAHUE Y HUX
OTHOIIEHUS K XUMUHU KaK BO3MOKHOM 00J1acTh Oy TyIiei
poeCCUOHATILHOM ESITEIIBHOCTH WK JIEATeTbHOCTH, B KOTOPOM
XUMHUYECKUE 3HAHUS UMEIOT PO HIINPYIOIHNI CTaTyC;

e (opMupoBaHUE HABBIKOB AKCIIEPUMEHTAIHLHOUN H
HCCJICIOBATEIIbCKOU NeATEILHOCTH, YCTICIITHOTO YYaCTHS B
MyOJMIHOM MPECTABICHUH PE3yJIbTaTOB TAaKOW JACATEIHHOCTH;




e BO3MOYKHOCTb Y4YaCTHUsl B XUMHUYECKUX OJIMMIINAIAX PA3TUYHBIX
YPOBHEHN B COOTBETCTBUU C KEITAEMBIMU PE3YIbTATaAMH U
aJICKBaTHOM OIIEHKOM COOCTBEHHBIX BO3MOKHOCTEH;

e (opmMupoBaHue yMeHMI 0€30MTaCHOTO OOpAIICHUS C BEIIECTBAMH,
HCITI0JIb3yEeMbIX B OBITY U IIPOM3BOICTBEHHOM cepe;

e yMEHHE OOBACHATH OOBEKTHI U MPOLECCHI OKPYKAIOIIEH CPeIbl —
IIPUPOTHOM, COMAIIBHOM, KYJIbTYPHOU, TEXHUYECKOU, —
UCITOJIb3YSI 111 ’TOTO XUMHUYECKHUE 3HAHUS;

e TMOHUMAaHHUE LIECHHOCTH XUMHUYECKOTO SI3bIKA, BBIPAKEHHOTO B
BepOaIbHON M 3HAKOBOM (popMax, Kak COCTABHON 4aCTH PEUYEBOI
KYJbTYPhl COBPEMEHHOTO CIIEIIUATUCTA BHICOKOW KBATH(UKAIIUH.

OCHOBHO coep:KaTeJbHOM 3a/1a4eil XMMHH SBIISIIOTCS U3yYECHUE
COCTaBa U CTPOECHUS BEUIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOCHHUS,
MOJIYYEHHE BEUIECTB C 3aJaHHBIMU CBOMCTBAMH, HUCCIICIOBAHUE
3aKOHOMEPHOCTEN XUMMUYECKUX PEAKINN U ITyTEH YIIPABICHUS UMU B
LEJAX MOTYUYEHUSI HY>)KHBIX OOIIECTBY BEILIECTB, MATEPUAJIOB, SHEPTHUH.
CrpykTypa padoyeil nporpamMmbi:

- IUTAHUPYEMbI€ PE3yJIbTaThl (JINYHOCTHBIC, METANPEIMETHBIC U
MpeAMETHBIC JOCTHKEHUS YUaIIuXcs);

- COJIepKaHue y4eOHOTO IIpeaMETa;

- TEMATHYECKOE MJIAHUPOBAHHUE.

Pabouas nmporpamma peanusyercsi B yueOHUKAX:

O.C. I'abpuensna, .I'. Octpoymona, C.1O. [TonomapeBa «Xumus.
VYraybnennsiii ypoBeHb» 1 10 kinacca, O.C. IN'abpuensna, I'.I'. JIsicoBoit
«Xumusd. YrayOneHHbId ypoBenb» s 11 kiacca.

Pabouas mporpamma no xumuu i 10 - 11 kmaccoB cocTaBieHa ¢
y4€TOM MPEEMCTBEHHOCTH TIPOTPaMM 1Mo XuMuu 8 — 9 kiraccos.

B nanHo# nporpamMMe y4UTBIBAIOTCS JOMUHUPYIOIIUE UEH U TTOJOKESHUS
[Iporpammbl pa3BuTUs U OPMUPOBAHUS YHUBEPCATBHBIX YUEOHBIX
JEeUCTBUM ISl CpeTHET0 00111eT0 00pa3oBaHus, KOTOPhIE 00ECIICUNBAIOT
dhopMUpOBaHNUE POCCUNCKON IPaKTaHCKOU UICHTUYHOCTH,




VV]I.

KOMMYHHKAaTHUBHBIX Ka4€CTB JIMYHOCTH, U CHOCO6CTBYIOT q)OpMI/IPOBaHI/II-O

1.1. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS YYEBHOI'O IPE/IMETA XUMHUA B 10 KJIACCE
(HA YI'VIYBJIEHHOM YPOBHE)

PE3YJIbTATBI
OCBOEHUA
OPEIAMETA

YrinyOseHHbI ypOBeHb

OO0yyaromuics Hay4YuTCs

Obyuarowuiics nomyyum 603MONCHOCIb HAYUUMbCS

)1.1'[2[ YCIICHIHOT'O MPOAOLKCHUA O6pa3OBaHI/I$I
10 CIICHHUAJIBHOCTAM, CBA3aHHBIM C IPUKIIAAHBIM HCIIOJb30BAHUCM
XUMHHU

s obecneuenusi B03MONCHOCIU YCREUHO20 NPOOOJINHCEHUS
00pa308aHUsL NO CREYUATLbHOCMSIM, CEA3AHHBIM C
ocywecmeieHuem Hay4Hou U uccied08amenbCKou
0esimenbHOCIU 8 0OIACIU XUMUU U CMENCHBIX HAYK

HPEJIMETHBIE
PE3YJIBTATDBI

—  packpblBaTh Ha IMpHMepax poJib XMMUH B (OPMUPOBAHUH
COBPEMEHHOM Hay4YHOHM KapTHHbl MHpa U B  IIPAKTHYECKOM
NeSITeIbHOCTH YeJIOBEeKa, B3aUMOCBS3b MEXIy XUMHEH M ApYrHMMU
€CTECTBEHHBIMH HayKaMu;

—  WUIIOCTPHPOBaTh Ha MpHMEpax CTAHOBICHHE M HBOIIOLMIO
OpPraHNYeCKOl XUMHH KaK HayKH Ha Pa3IMYHbIX HCTOPUYECKHX dTamax
€€ pa3BUTHS;

—  aHaNIM3HpOBaTh COCTaB, CTPOCHHE M CBOMCTBA BEILECTB,
MIPUMEHSIS] TIOJIOKEHHSI OCHOBHBIX XMMUYECKUX TEOPHH: XMMHIECKOTO
CTPOEGHHSI OpraHMYecKux coeanHeHHH A.M. byTieposa, cTpoeHus
aTOMa, XUMHYECKOMU CBSI3U, JIEKTPOJUTHUECKON JTUCCOLMALIUN KUCIIOT
1 OCHOBaHWM; yCTaHABIMBATh IMPUUYNHHO-CIEICTBEHHBIC CBA3U MEXIY
CBOMCTBaMU BEILECTBA U €70 COCTAaBOM U CTPOEHUEM;

—  TPHUMEHATh IIpaBHJa CHCTEMAaTHYECKOH MeXIyHapOIHOI
HOMEHKJIATYPBI KaK CPEJICTBA Pa3IMYCHUS U MICHTU(DHUKALINH BEIECTB
10 UX COCTaBy U CTPOEHHUIO;

—  COCTaBJIATh MOJEKYJSIpDHBIE U CTPYKTYPHBIE (DOPMYJIBI
OpPraHMYecKNX BEHIECTB KaK HOCUTeNed WH(opManmum O CTPOCHUH
BEIIECTBA, €r0 CBONCTBAX W NPUHANIECKHOCTH K ONPEAEICHHOMY
KJIACCy COEIMHEHUM;

—  OOBSACHATH TMPUPOJY U CIMOCOOBI 00pa30BaHUS XUMHUYECKOM
CBSI3M: KOBAJICHTHOH (TIOISAPHOHN, HETIONSAPHOH), C LENBI0 ONpPEACTICHUS
XMMHUYECKOI aKTHBHOCTH BEIIECTB;

—  XapakTepu3oBaTh (PU3UUECKHE CBOWCTBA  OPTaHUYECKHUX
BEIIECTB M YCTAHABJIMBATH 3aBHUCUMOCTh (DM3WYECKHX CBOMCTB
BEIIECTB OT THIIA KPUCTAJUINIECKOHN PEIIeTKH;

—  NPHUBOAUTH INPUMEPHI XUMUUECKUX PEAKLUH, PaCKPBIBAIOIINX
XapaKTepHble XUMHMYECKHE CBOWCTBA OpPraHUYECKUX  BEIIECTB

—  Nposooumb UCCIe008aHUsl, 6blO8UAMb U NPOGEPSIMb
IKCNEPUMEHMATILHO ~ 2UNOMe3bl O  XUMUYECKUX —C8OUCMBAX
geuecms Ha OCHOBe UX COCMAsA U CMpOeHUs, ux cnocoOHOCmu
6CmMynams 6 XUMUYECKUue peakyuu, o xapakmepe u npooyKmax
PA3TUYHBIX XUMUYECKUX PeaKyull;

—  CaMOCMOSMEeNbHO  NIAHUPO8AMb U NPOBOOUMD
Xumudeckue — 9KCNepUMeHmvl ¢ COOM0OeHUueM  Npagull
bezonacHoil  pabomvl ¢ eewecmeamu U 1AOOPAMOPHLIM
000opyoosanuem;

—  UHmepnpemuposamv OAHHbLIE O COCMAe U CMPOeHUU
geujecms, NOJNYUeHHble C NOMOUWDBIO COBPEMEHHbIX (OUIUKO-
XUMUHECKUX MeMOO08;

—  Xapakmepuzoeambu PpoJib a30mocooeprHcaujux
2emepoOYUKIULECKUX COeOUHEHUN U HYKIeUHOBLIX KUCIOM KAK
BANCHEUUUX OUOTIOCUYECKU AKTNUBHBIX BeULeCNE;




N3Yy4YCHHBIX KJIACCOB C LEIbI0 MX HACHTH(QUKAUMU U OOBSCHEHHA
00acTy NprUMeHEHUs;

—  OIpedeNniaTh MEXaHW3M pPEaKklMd B 3aBUCUMOCTH OT YCJIOBHH
MIPOBEJICHUS PEaKkIMU M NPOTHO3MPOBATh BO3MOXKHOCTH NPOTEKAHHS
XMMHUYECKHX PpEakIWi Ha OCHOBE THNA XHMHYECKOH CBSI3H W
aKTHBHOCTH PEarcHTOB;

—  YCTaHaBIMBAaTh 3aBUCHMOCTh PEAKIMOHHOH CIIOCOOHOCTH
OpPraHUYECKUX COSANHEHUH OT XapaKTepa B3aMMHOTO BIHSHHUS aTOMOB
B MOJIEKYJIaX C IETIbI0 MPOTHO3UPOBAHHS MPOJYKTOB PEAKIIIH;

—  YCTaHaBIMBAaTh TCHETHYECKYIO CBS3b MEXKIYy KJIacCaMH
OpraHMYecKUX BemecTB Uil  OOOCHOBaHMS  NPHUHIMITHAILHOM
BO3MOXXHOCTH TIOJIy4CHUS! OPraHMYECKHX COEJIMHEHUH 3aJaHHOTO
COCTaBa M CTPOCHHUS;

—  moabuWparh peareHThl, YCJIOBHS M OIPEAEIATh IPOIYKTHI
peakuuii,  TMO3BOJSIIOIIMX  peaju3oBaTh  J1a0OpaToOpHble U
MIPOMBIIIICHHBIE CIIOCOOBI TTOMYYEHHUs Ba)KHEHIIMX OPTaHWYECKUX
BEIIECTB;

—  00OCHOBBIBAaThH MPAKTHUECKOE HUCIIOJIB30BAHNE OPTaHUMIECKUX
BEIIECTB U UX PEaKIUH B IPOMBIIUICHHOCTH U OBITY;

—  BBINOJHATh XMMHUYCCKUH IKCIEPHUMEHT IO PAcIlO3HABAHUIO U
MOJTYYCHHUIO OPTraHWYECKUX BEIIECTB, OTHOCAIIMXCSA K PA3IHMIHBIM
Kj1accaM COCHHHCHHﬁ, B COOTBETCTBHMM C IIpaBUJIaMU U IIpUEMaMU
Oe3omacHoi paboThl ¢ XMMUYECKHMMH BEIIECTBAMH W J1a0OPaTOPHBIM
000pyI0BaHUEM;

— MPOBOIUTH PAaCYeThl HA OCHOBE XHUMHUYCCKUX (OpMyn
YpaBHEHMH peakluil: HaxOoXIEHHE MOJEKYISIpHOH  (HOopMyIIHI
OpPraHMYecKOro BELIECTBAa [0 €ro IUIOTHOCTH W MAacCOBBIM JIOJISIM
3JIEMEHTOB, BXOAAIINX B €0 COCTAB, WJIN I10 MPOJYKTaM CrOpaHus;

—  WCIIONIb30BaTh METOJBI HAYYHOT'O TO3HAHUS: aHAlM3, CUHTE3,
MOJIETIMPOBAaHNE XUMHYECKUX IIPOLECCOB M SBICHUH — NPH PEUICHUH
y4eOHO-HCCIIeI0BaTEIbCKUX 3a]ad 110 M3YYEHHIO CBOMCTB, CIOCOOOB
MIOJTYYSHHS ¥ PACIIO3HABAHUS OPraHMYECKHUX BEIECTB;

—  BJajeTh INpaBWJIaMU O€30MacHOr0 OOpalIeHUsl C EIKHMHU,
TOPIOYMMHU W TOKCHYHBIMH BCHICCTBAMH, CPEIACTBaAMU OBITOBOM
XUMUU;

—  OCYHIECTBIATh TOWUCK XHMHYECKOW WHPOpPMAaLUU IO
Ha3BaHUIM, HACHTH(PHUKATOPaM, CTPYKTYPHBIM (pOpPMYyIIaM BEIIECTB;

— KPUTUYCCKU OLECHHWBAThb W HHTCPIIPETUPOBATH XMMHUYCCKYIO
nHpopManuio, coxepXKalyrocs B COOOIIEHHAX CPEJICTB MAacCOBOM
nHdopmanuy, pecypcax MHTEepHETa, HAYYHO-NIOMYJIAPHBIX CTAaThSX C
TOYKH 3PEHUSI ECTECTBEHHO-HAYYHOW KOPPEKTHOCTH B  IIEJAX
BBISBIICHUS] OLIMOOYHBIX CYXJEHHH W (opMHUpoBaHUS COOCTBEHHOM
TIO3HIIHH.




JIMYHOCTHBIE
PE3YJIbTATBI

Unentudukanms ceds B KauecTBe rpaxaaHiuHa Poccuu, maTpuoTusM; yBaxxkeHue k OTe4ecTBy, YyBCTBO OTBETCTBEHHOCTH U JIOJITa TIepe]t
PonuHOI; onylieHue TMYHON COMPUIACTHOCTH CyIb0€ POCCHICKOTO HApOIa.

['0TOBHOCTB M CLIOCOOHOCTH K CAMOPA3BUTHIO U CaMOOOPa30BaHHIO HA OCHOBE MOTHBAIIMU K O0YUYCHHUIO U MMO3HAHHUIO, & TAKXKE K OCOZHAHHOMY
BBIOOPY U MIOCTPOCHUIO NANbHEHINCH HHINBHUTya IbHOM TPaeKTOPUH 00pa30BaHus Ha 0a3e OPUCHTUPOBKU B MHpE Mpodeccuii u
po¢eCCHOHANBHBIX IPEANIOYTEHHN, C YIETOM YCTONUNBBIX TO3HABATEIHHBIX HHTEPECOB.

DopMHUpOBaHUE U PA3BUTHE OTBETCTBEHHOTO OTHOIIEHHS K YICHHUIO, YBOKUTESIFHOTO OTHOLICHHUS K TPYAy; IPHOOPETSHIE OIbITA yIacTUs B
COLIMAJIBHO 3HAYUMOM TPY/IE.

Pa3BuTne MOpaIbHOTO CO3HAHUS M KOMIIETEHTHOCTH B PEIICHHH MOPAIBHBIX IMPOOJIEM Ha OCHOBE JIMYHOCTHOTO BBIOOpPA, (hOPMIPOBAHUE
HPaBCTBEHHBIX UYBCTB W HPABCTBEHHOTO ITOBECHISI, 0CO3HAHHOTO W OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHBIM ITOCTYIIKAM.
®dopMHPOBaHUE U PA3BUTHUE LIEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMECHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIICCTBCHHOM
MIPaKTHUKHU.

Oco3HaHHOE, YBOXKUTEILHOE U TOOPOIKENATEIILHOE OTHOLICHUE K IPYTOMY YEJIOBEKY, €0 MHCHUIO, MUPOBO33PEHUIO, KYJIBTYpPE, S3BIKY,
Fp&)K}l&HCKOﬁ IIO3UIIMH, TOTOBHOCTH U CHOCO6HOCTL BECTH AUAJIOT C APYTUMMU JIFOJAbMU, JOCTUTI'aTh B HEM B3aMMOIIOHUMAaHMUS.

Oco3HaHue HEHHOCTH 37I0pOBOT0 U 0€30I1acHOI0 00pasa KHU3HHU.

Bocnuranue uyBcTBa ropA0CTH 32 POCCUHCKYIO XUMHUECKYIO HAyKY.

DopMHUPOBAHKE U PA3BUTHUE HKOJIOTHUYECKOHN KYJIbTYPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJIOTMYECKOTO MBIIIEHUS, HATUUNE
OTIBITA YKOJIOTHYECKH OPUECHTHPOBAHHOHN pe(IIEKCHBHO — OIEHOYHOU U MPAKTHUECKON ACATEIFHOCTH B PAa3IMIHBIX )KHU3HEHHBIX CUTYAITHSIX.

METAIIPEAMETHBIE PE3YJIBTATDI

1. PervasituBubie YY/I:

YMeHHe caMOCTOSTENIHLHO ONPEEIATh 1IeIH 00y4eHH s, CTAaBUTh U (JOPMYJIMPOBATh HOBBIE 3a/lauH B y4€OHOI U M03HaBATEIbHON
JIeATeIbHOCTH, Pa3BUBaTh MOTHBBI CBOEH 00pa30oBaTeNIbHO NEesTeIbHOCTH; aHATM3UPOBATh CYIIECTBYIOIIHE U INIAHUPOBATh Oy Iymine
o0pa3zoBaTesbHbIC Pe3yJIbTaThl, HICHTU(GHUIMPOBATH COOCTBEHHBIE MMPOOJIEMBI, BBIICNISTh CPEAN HUX TIIaBHYI0; ()OPMYIHPOBATh THIOTE3HI.
YMeHUsI CaMOCTOSTENHLHO IUIaHUPOBATh (PAaCCUMTHIBATH MOCIEI0BATEIBHOCTD JEHCTBHUI) U MPOTHO3UPOBATH PE3YJIbTaThl PadOThI, MyTH
JOCTHXEHHS IIeJIel, B TOM 4Hcie albTepHATHBHBIC; OCO3HAHHO BBHIONpATh HanOosee 3¢ QEeKTUBHbBIE CIIOCOOBI pelIeHNs yIeOHbIX 1
TIO3HABATEJBHBIX 33/1a4; UCKATh CPEJICTBA JUISl PEIICHNUS 3a/1auH; COCTAaBIIATD IUIaH PEIICHHs IPOOIeMbl; ONIPEAEISITh IIOTEHINAIbHbIC
3aTpyJHEHUs [IPU peleHnH y4eOHOH 3aauy M HaXOJUTh CPEJICTBA JUI UX YCTPAHEHMS; ITIAHUPOBATh U KOPPEKTUPOBATH CBOIO
WHIUBHyaJIbHYI0 00pa30BaTeIbHYI0 TPAEKTOPHIO.

YMeHue pa3BUBaTh MOTHBBI M HHTEPECHI CBOEH MO3HABATEIBHOMN JESTEIBHOCTH.

YMeHuUs COOTHOCUTh CBOM JEUCTBUS C IIIAHUPYEMBIM PE3YJIbTATOM, OCYILECTBIIATH KOHTPOJIb CBOECH JESATEIILHOCTH B IIPOLIECCE NOCTHKEHUS
IeTH, OTIPEMIEISTh CIIOCOOBI IEHCTBHM B paMKax IIPEI0KEHHBIX YCIOBUH U TpeOOBaHHH, KOPPEKTHPOBATH CBOM JEHCTBUS B COOTBETCTBUH C
U3MEHSIOIIENCS CUTyaluei.

YMeHHe OleHUBATh MPaBHUIIBHOCTh BBIIIOJTHEHUS YIeOHOH 3a1a41, COOCTBEHHBIE BO3MOXKHOCTHU €€ PELICHHUS.

YMeHue OLEHUBATh CBOO IE€ATEIbHOCTD, APIYMEHTUPYS IIPUUUHBI JOCTUXKEHUS UM OTCYTCTBUS IUIAHUPYEMOTI'O PE3YJIbTaTa; CBEPSTh CBOU
JIEUCTBUS C LENBI0 U IPH HEOOXOAUMOCTH HCIIPABIISITH CBOM OIIHMOKH CAMOCTOSITENIBHO.

YMeHue BIafieTb OCHOBAMU CAMOKOHTPOJISL U CAMOOLIEHKH, IPUMEHSATh 3TU HABBIKU JUJIsl IPUHSTUS PEIIEHUH U OCYIIECTBICHUS OCO3HAHHOTO
BBIOOpA B yu4eOHOH M IO3HABATENLHOM AEATEILHOCTH.

YMeHHe COOTHOCHTH peajibHbIe U INTaHWPYEMBbIE Pe3yiIbTaThl MHIUBHIYaIbHON 00pa30BaTeIbHON AEATEIHHOCTH; IPUHUMATh PEIICHHE B
y4eOHOM CUTyallu U HECTHU 3a HETO OTBETCTBEHHOCTD; CAMOCTOSITEIBHO ONPEAENIATh IPUIMHBI CBOETO YCIIeXa MM HEYAa4H ¥ HaXOIUTh
CIIOCOOBI BBIX0/1a M3 CHTYallH HeycIexa.

2. Ilo3uaBareanusie YYJI:

YMeHust naBaTh ONpeaesIeH s MOHATHH, Co31aBaTh 0000IEHNS, yCTaHABINBATh aHAJIOTHH, KJIACCH(HINPOBATh, CAMOCTOSTENILHO BEIOMpATh
OCHOBAHHS M KPUTEPHUH /TSI KJIacCH(PHKAIMHY, yCTaHABIMBATh NPUYMHHO — CIIEACTBEHHBIE CBS3U, CTPOUTH JIOTMYECKUE PACCYKIACHUS,
YMO3aKJItoueHHs (MHAYKTUBHOE, IETYKTHBHOE, 110 aHAJIOTHUH) U AeJIaTh BEIBOABIL.

YMerns paboTaTh ¢ pa3HBIMH NCTOYHUKAMH WHGOPMAIINH, aHATN3UPOBATh U OIEHUBATh MH(OpMAIio, mpeoOpa3oBEIBATE €€ U3 OJTHON




(OPMBI B IPYTYIO Y IIPEACTABIISTH B CIOBECHOM MIIM HATJIAJHO — CHMBOJINUECKOH (opme (B Buae TaduL, rpadMuecKuX CXEM U Tuarpamm,
OIIOPHBIX KOHCIIEKTOB U JIP.) JUISl pEIICHUs] YUeOHBIX U ITO3HABATENbHBIX 33/1a4

YMeHHe 0CyIIeCTBIISTh CMBICJIOBOE YTCHUE U HAXOUTh B TEKCTE TPEOYEeMYI0 HH(POPMAIIHIO; IIOHUMATh IIEJIOCTHBIN CMBICIT TEKCTa,
CTPYKTYPHPOBATh TEKCT; yCTAHABJINBATh B3aHMOCBS3b OITMCAHHBIX B TEKCTE COOBITHH, SBJICHUI, IIPOLIECCOB; ONPEACIATh U (OPMYIUPOBATH
TTIaBHYIO HJICI0 TEKCTA; KPUTUYECKU OLICHHUBATh COJepiKaHue H POpMy TeKCTa.

YMeHHe ONpeNelIsaTh JOTHUeCKUE CBSI3H MY 00OBEKTaMH M IPOLIECCaMH; BBICTPaHBaTh arOPUTM JEHCTBHUS; 0OOCHOBBIBATEH CBOIO MTO3UIIHIO
U IIPUBOJUTSH NPSMBIC ¥ KOCBEHHBIE JTOKA3aTEIbCTBA.

YMeHHe CHCTeMaTH3HPOBaTh, COIOCTABIIATE, aHAJTU3UPOBaTh, 0000IIATh, HHTEPIIPETHPOBATH HHPOPMALIUIO; BHIACIATE TJIABHYIO U
M30BITOYHYIO HH(POPMAITHIO.

YMeHUst MPUMEHSTh SKOJIOTHYECKOEe MBIIJICHHE B TI03HABATENILHOM, KOMMYHHKATUBHOM, COIIMAILHOM ITPAaKTHKE U MPOo(peCcCHOHATBHON
OPHEHTAINH; ONPENIENISATh CBOE OTHOLICHNE K IPUPOTHOM Cpesie, aHaIM3UPOBATh BIMSHHAE SKOJIOIHYECKUX (haKTOPOB Ha Cpey OOUTaHMS,
MIPOTHO3UPOBATH N3MEHEHHS CUTYaIlH IIPH CMEHE JISHCTBHS OJJHOTO (haKTopa Ha JISHCTBE APYroro.

YMeHust HaXOAUTh HHPOPMAIIHIO B Pa3IMuHbIX HCTOYHUKAX (TEKCTe yueOHUKA, HAyYHO — HOIYJISIPHOU JIUTEpaType, CIoBapsxX U
CIPaBOYHHKAX ), OLIEHUBATH €€ JIOCTOBEPHOCTD; YKa3bIBaTh HA MHPOPMAIIMIO, HYXKIAIOIIYIOCs B IIPOBEPKE M IpeuIaraTh Cocod MpoBEepKH ee
JOCTOBEPHOCTH.

YMeHHe OPraHU30BbIBATH U OCYLIECTBIIATH HIPOSKTHO — HCCIIEI0BATEIBCKYIO NSITEbHOCTD; pa3pabdaThiBaTh BApUAHTHI PEILCHUS YICOHBIX H
N03HABATENBHBIX 33124, HAXOAUTh HECTAaHIAPTHBIC PEIICHHs, OCYLIECTBIATh Hanbojee mpueMIeMoe pelicHHe.

3. Kommyaukarusasie YYJI:

YMeHHs OpraHu30BBIBATh Y4€OHOE COTPYAHUYECTBO U COBMECTHYIO AEATEIBHOCTh C YUUTENIEM U CBEPCTHUKAMHU; paboTasi HHANBHIYAIbHO U
B TPYIINE, HAXOWUTH 00IIIee pelIeHNEe U pa3pemarb KOHQIUKTH Ha OCHOBE COTIIACOBAHMS MO3UIMH U y4eTa HHTEPECOB CTOPOH.

YMenust GpopMyIupoBaTh, apryMEHTHPOBATh M OTCTaUBAaTh CBOE MHEHHE; KPUTHIECKNA OTHOCHTHCS K COOCTBEHHOMY MHEHHIO, C
JIOCTOMHCTBOM IPU3HABATH €r0 OIHOOYHOCTh M BHOCHT KOPPEKTUPOBKH; NPE/IaraTh albTEPHATUBHOE PEIICHHE B KOHQIMKTHBIX CUTYAIMSIX ;
Y4acTBOBATh B KOJUIEKTHBHOM OOCY>KACHHHU IPOOIIEM.

‘YMeHHs 0CO3HaHHO HCIOIb30BATh PEYEBHIE CPEJCTBA B COOTBETCTBHUH C 3aa4e KOMMYHHMKALIUU [ BEIPA)KEHUS] CBOUX MBICIIEH.

‘YMeHus BIaseTb yCTHON U IMCbMEHHOM PEYbl0, MOHOJIOTUYECKOW KOHTEKCTHOU PEUBIO.

YMeHHue BeCTH TUCKYCCHIO, OTIEpUpPOBaTh (pakTaMu, Kak AJIsl JOKa3aTeIbCTBA, TAK M IS OTIPOBEPKEHUS CYIIECTBYIOIETO MHEHHS;
MIPUHUMATH PEIICHUS B XOJI€ JUAJIora U COTJIaCOBBIBATh €T0 ¢ COOECETHUKOM.

‘YMeHue nposBIIsATE KOMIIETEHTHOCTD B 00JIaCTH MCIIOIb30BaHNS HH(OPMAITHOHHO — KOMMYHHKAIIHOHHBIX TEXHOJIOTHH /TSI PEIICHHS
MHPOPMALMOHHBIX 1 KOMMYHHKAIIMOHHBIX 33/1a4 B 00y4eHHH; CO3/1aBaTh HH(GOPMAIMOHHBIE PECYPCHl PA3HOTO TUIA U AT Pa3IMIHBIX
ayIuToOpuil; COOII0AaTh HH)OPMAITMOHHYIO THTHEHY U IpaBuia HH)OPMAIHOHHON 0€301aCHOCTH.

1.2. IVTAHUPYEMBIE PE3YJbBTATBI OCBOEHUA YYEBHOTI'O ITIPEJJMETA XUMHUS B 11 KJIACCE

(HA YIVIYBJIEHHOM YPOBHE)

PE3YJBTATHI
OCBOEHUA
NOPEIMETA

YrinyOneHHbI ypOBeHb

BI)IHyCKHI/IK Hay4YuTCA Bbll’lyCKHuK noayium 603MOMNCHOCMb HAYUUIMbCA

ﬂflﬂ obecneqyeHus: 603MONCHOCHU ycneuwHozo I’lpOOOJZDfCGHu}Z

I[J'IH yCHeuHoro nmpoaoJIKEHU A 06paSOBaHI/IH
IO CIICHHAJIBHOCTAM, CBA3aHHBIM C IPUKIIAAHBIM HMCIIOJb30BaAHUEM
XUMHHU

06pa30861H1/l}l no cneyuarbHoCmAm, C6A3aAHHbIM C
ocyuecmeleHuem H(lyllHOIZ U UCCNe008aMENbCKOU
oesimenbHOCmU 8 00IACMU XUMUU U CMENCHBIX HAYK




INPEJIMETHBIE
PE3YJIbTATBI

—  packpblBaTh Ha IMpHMEpax poJib XMMUH B (POPMUPOBAHUH
COBPEMEHHOM Hay4HOM KapTUHBI MHpPa M B IpaKTHYECKOH
JeSITeIbHOCTH YeJIOBEeKa, B3aUMOCBS3b MEXIy XUMHEH M ApyrMMu
€CTECTBEHHBIMU HayKaMu;

—  YCTaHABIMBAaTh NPUYMHHO-CICACTBEHHBIE CBSA3U MEXIY
CTPOGHHEM aTOMOB XHMHUYECKHX OJJIEMEHTOB M MEPHOANYECKHM
N3MECHEHHEM CBOWCTB XMMHYECKHX JJIEMEHTOB W WX COCIUHCHHH B
COOTBETCTBHM C  IIOJOXKEHHEM  XHMHYECKHX  JJIEMCHTOB B
NIEPUOJUYECKON CUCTEME;

—  aHAIM3HMPOBAaTh COCTAaB, CTPOCHHE M CBOMCTBA BEIIECTB,
MIPUMEHSIS TIO0JIOKEHHSI OCHOBHBIX XMMUYECKUX TEOPHH: XMMHYECKOTO
CTPOEHUSI OpraHuYeckux coeanHeHui A.M. bytneposa, cTpoeHus
aToMa, XUMHYECKON CBA3H, EKTPOIUTHUECKON TUCCOIMAINN KUCIOT
1 OCHOBaHMM; yCTaHABIMBATh MPUUNHHO-CICACTBECHHbIC CBA3U MEXIY
CBOMCTBaMH BELIECTBA U €T0 COCTABOM U CTPOCHHUEM;

—  TPUMEHATH TPaBWIA CHCTEMATHYECKOM MEXIyHapOIHOH
HOMEHKJIATYPBI KaK CPEJICTBA Pa3INICHUS U NICHTU(DHUKAIINH BEIECTB
TI0 MIX COCTaBY M CTPOCHHIO;

—  COCTaBIATh MOJEKYJSIDHBIE U CTPYKTYPHBIE (DOPMYJIBI
HEOPraHMYECKMX W OPraHWYEeCKMX BEIIECTB KaK HOCHTENCH
nHpopMammym O  CTPOCHHUHM  BEIIECTBA, €ro  CBOMCTBaX W
MIPUHAAJIEKHOCTH K ONPEEeICHHOMY KJ1acCy COEIUHEHUIT;

—  OOBACHATH MPUPOJY U cMOCOObI 0Opa30BaHUSI XUMHUYECKOM
CBSI3U: KOBAJICHTHOH  (TIOJISIPHOH, HETIOIAPHON), HOHHO,
METaJNIMYECKOU, BOAOPOJHON — C LIEIbIO ONPEACICHUs XUMHUYECKOM
aKTUBHOCTH BEILIECTB,;

—  XapakTepu30BaTh (PU3NYECKHE CBOWCTBA HEOPraHUYECKHX H
OpPraHWYeCKUX BEIIECTB M yCTaHABIMBATh 3aBUCUMOCTH (U3MUECKHUX
CBOMCTB BEIECTB OT TUIIA KPUCTANIMYECKOH PEIICTKH;

—  XapakTepu30BaTh 3aKOHOMEPHOCTH B N3MEHEHUN
XMMHUYECKHX CBOWCTB NPOCTHIX BEIIECTB, BOJOPOIHBIX COCAWHEHUH,
BBICIINX OKCHJ/IOB U THJIPOKCH/IOB;

—  TPHUBOIMTH IMPUMEPHl XUMHUECKUX PEAKIUi, PaCKPBIBAIOIINX
XapakTepHBIE XHMHUYECKHE CBOHCTBA HEOPTaHMUYECKUX BEIIECTB
M3YYEHHBIX KJIAcCOB C ILENbI0 WX HACHTH(HKAIWU M OOBSCHEHUS
00JacTH IPIMEHEHS;

—  OIpeAeNsaTh MEXaHW3M PEakIH B 3aBUCHUMOCTH OT YCIOBHI
MIPOBEACHUS PEAKIWU M MPOTHO3MPOBATH BO3MOXKHOCTH MPOTEKAHHUS
XMMHUYECKHX pEaKIUid Ha OCHOBE THUINA XUMHUYECKOH CBSI3U U
aKTUBHOCTH PEareHTOB;

—  yCTaHaBIMBAaTh 3aBUCHMOCTb PEAaKIMOHHOH CIIOCOOHOCTH
OpPraHUYECKHUX COEIUHEHMI OT XapaKTepa B3aMHOTO BIUSHUS aTOMOB
B MOJIEKYJIaX C LIENbI0 MPOTHO3UPOBAHUS IPOTYKTOB PEeaKuy;

—  YCTaHaBIMBATh 3aBUCHUMOCTb CKOPOCTH XMMHYECKON peakluu

—  NpoBOOUMb UCCNIe008AHUs, BblOGUSAMDb U NPOBEPAMb
IKCNEPUMEHMATILHO ~ 2UNOmMe3bl O  XUMUYECKUX C8OUCMBAX
8euecms Ha OCHOBE UX COCMABA U CMPOeHUs, UX CHOCOOHOCIU
8CMynams 8 Xumuueckue peakyuu, o xapaxkmepe u npoOyKmax
PA3TUYHBIX XUMUYECKUX PeaKyull;

—  CaMOCMOAmMEeNbHO  NIAHUPO8AMb U NPOBOOUMD
Xumuueckue — 9KCHepUMeHmvl ¢ COOMOOeHUueM  npasull
bezonacnoli  pabomvl ¢ Gewjecmeamu U  1AOOPAMOPHBLIM
obopyoosanuem,

—  UHmepnpemuposamv OaHHble O COCMaAge U CMpOeHUU
seuecms, NOJNYUeHHble C NOMOUWbBIO COBPEMEHHbIX (DUUKO-
XUMUYLECKUX MeMOO08;

—  ONUCKIBAMb COCMOSIHUE JIEKMPOHA 8 AMOMe HA OCHOBE
COBDEMEHHBIX — KBAHMOBO-MEXAHUYECKUX —NpeOCmasienuti o

cmpoeruu amoma ona 00vsCHeHUA pes3yibmamos
CneKmpalbHO20 AHAIU3A 6eulecmes;
— xapakmepuszoeanib PpPoOJlb asomocodepofcamux

ceMePOYUKIUYECKUX COeOuHeHull u HYKJIEUHOBbIX KUCJIOm Kak
BAICHETIUUX DUONIOSUYECKU AKMUBHBIX seuwjecme,

- npocHOo3Upoeantb BO3MONHCHOCMb npomeKaHusl
OKUCIUMeEJIbHO-60CCMAHOBUMENIbHbIX peam;ud, aexxcauux 6
OCHO6Be npupoOHblx u I’lpOuS’GOdCﬂ’l@eHHblx npoyeccos.




U CMEUIEHUs] XMMHMYECKOTO PaBHOBECHUSI OT DPas3IMYHBIX (PaKTOPOB C
LENBI0  ONpeAeNeHHs  ONTUMAIBHBIX  YCIOBUH  IPOTEKAHUS
XMMHYECKHX MPOLECCOB;

—  YCTaHaBIMBAaTh TEHETHYECKYI0 CBSA3b MEXIY KilaccaMu
HEOPTraHMYECKUX W OPraHMYECKHX BEUIECTB [UIi OOOCHOBaHHSA
NPUHOUIAANEHON BO3MOKHOCTH TONYYCHHS HEOPTaHUYECKHX W
OpPraHUYECKUX COSINHEHUH 3aJaHHOTO COCTaBa M CTPOCHHMS;

—  TomOHWpaTh peareHTHl, YCIOBHA M OINPEACTATh IPOLYKTHI
PpeaKIuii, MO3BOJIIOIIMX ~ peanu3oBaTh  Ja0OpaTOpHBIE U
IIPOMBIIIICHHBIE CTIOCOOBI MOTYYCHNS BA)KHEHIINX HEOPTAHUIECKHUX U
OpraHUYECKHX BEIIECTB;

—  OmpelensaTb XapakTep Cpeibl B pe3yiabTaTe TUAPOIH3a
HCOPraHMYCCKUX U OPraHMYCCKUX BCHICCTB W MNPHUBOAUTHL MNPHUMECPLI
TUApOJIM3a BCHICCTB B HOBCCHHGBHOﬁ JKHU3HU YCJIOBCKaA,
6I/IOJ'IOI‘I/I‘-IeCKI/IX OOMEHHBIX nmpoueccax v NMpOMbIIIIIEHHOCTH,

—  TPUBOAMTH NPHUMEPHl OKHCIUTEIEHO-BOCCTAHOBUTEIBHBIX
peaknuii B THpUpoAE,  IPOM3BOACTBEHHBIX  IIpoleccax |
KHU3HEICATEIbHOCTH OPTaHU3MOB,3

—  00OCHOBBIBAThH MPaKTHYECKOE HCTIONIb30BaHHE
HEOPraHMYECKHX W OpPraHMYeCKWX BEIIECTB M WX peakuuii B
MIPOMBIIIJICHHOCTH U OBITY;

- BBINIOJIHATh XMMHYCCKUM OKCIICPUMEHT IO paCliO3HaAaBaHWUIO U
TNOJIYYCHUIO HEOPraHn4CCKux u OpPraHn4eCKux BCIICCTB,
OTHOCAIIUXCA K pa3IMYHbIM KjacCaM Coe}Z[I/IHeHI/Iﬁ, B COOTBCTCTBHHU C
MpaBWjiaMd U MpUeMaMHu 0e30MacHOW pabOThl C XUMHYCCKUMU
BEIllECTBaMH U J1a0OPaTOPHBIM 000PYI0BaHHUEM;

- MPOBOIUTH PACYEeThl HA OCHOBE XHUMHUUYCCKUX (OpMyn
YpaBHEHHH peaknMi: HaXOXICHWE MOJIEKYJSIPHOW  (OpMYJIbI
OpPraHWYecKOro BEUIECTBA 110 €ro IUIOTHOCTH W MAacCOBBIM JIOJISIM
9JIEMEHTOB, BXOAAIIMX B €0 COCTaB, WIM IO NMPOAYKTaM CrOPaHHS;
pacdeTsl MaccoBOH J107M (Macchl) XMMUIECKOTO COEANHEHUS B CMECH;
pacdeTsl Macchl (00beMa, KOJIMUECTBA BENIECTBA) IPOAYKTOB PEaKIHy,
€CIIM OJIHO M3 BEIECTB JaHO B M30BITKE (MMEET NPUMECH); pacyeThl
MaccoBOM WM OOBEMHOW JIOMM BBIXOJAa TPOIYKTAa PEAaKIHH OT
TEOPETHYECKH BO3MOXKHOTO; PAcUeThl TEIIOBOTO 3(PQeKTa peaximu;
PacyY€ThI 00BEMHBIX OTHOIIEHUN T'a30B IIpU XUMUYCCKUX PCaKIUAX,
pacueTsl Macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOAYKTa PEaKIUH,
€CIM OJHO W3 BELIECTB IAaHO B BHAE pacTBOpa C ONpPEACICHHON
MaccOBOM JJ0J1el paCTBOPEHHOTI'O BEIIECTBA,;

—  HCHOIb30BATh METOABI HAYYHOrO MO3HAHUS: aHAJIU3, CHUHTES,
MOJIENIMPOBAaHHE XUMHUYECKUX MPOLECCOB M SIBICHUH — NPU PELIeHUU
y4eOHO-HCCIIeI0BATENILCKUX 3a7ad M0 M3YYCHHIO CBOMCTB, CIIOCOOOB
MOJy4EeHHUs] U PAcIIO3HABaHUS OPraHUYECKUX BELIECTB;

—  BJajeTh INpaBWIaMu 0€30MacHOr0 OOpalleHUsl C EJKHMH,




TOPIOYMMH W TOKCHYHBIMH BEIECTBAMHM, CpPEICTBAMH OBITOBOM
XHMUH;

—  OCYWIECTBIISITH IOMCK XUMHYECKOW HMHGpOpPMAIMu IO
Ha3BaHUSM, UJICHTU(PHUKATOPAM, CTPYKTYPHBIM (POpPMYJIaM BEILECTB;

—  KPHUTHYECKH OLCHHWBATb M HHTEPIPETHPOBATH XUMHUYECKYIO
WHPOPMALINIO, COMCPXKALIYIOCS B COOOIICHHSX CPEICTB MacCOBOH
nHpopmanny, pecypcax MHTepHETa, HAyIHO-TIOMYIAPHBIX CTAaThSIX C
TOYKH 3PEHUSI ECTECTBEHHO-HAYYHOW KOPPEKTHOCTH B  IIEIAX
BEISBIICHUS OIMMOOYHBIX CY)XICHHH M (HOPMHUpPOBaHHS COOCTBEHHOU
TIO3HIINH;

—  yCTaHaBIMBAaTh B3aMMOCBS3M MEXAY (GakTaMH U TEOpHEH,
NPUYMHOM W CIIEACTBHEM IIPHU aHaIM3€ NPOOJIEMHBIX CHUTyallMd H
O6OCHOBaHI/II/I TPUHUMACMbIX peIHeHI/Iﬁ Ha OCHOBC XHUMHUYECCKUX
3HAHMUI;

—  TPEeACTAaBISATH IYTH pelIeHus INIOOATbHBIX  MpodJem,
CTOSIIIMX TIepeJ]l 4YEIOBEYECTBOM, M IEPCIEKTUBHBIX HANpaBICHUH
pasBUTHSL XUMHWYECKHMX TEXHOJIOTHH, B TOM YHCIE TEXHOJIOTHH
COBPEMEHHBIX MAaTEpHalioB C pa3MdHOM (YHKIHOHAIBHOCTBHIO,
BO300HOBIISIEMBIX HCTOYHUKOB CBIPbS, MEepepabOTKM M YTHIM3ALUH
IIPOMBIIICHHBIX U OBITOBBIX OTXOJIOB.

JJMIHOCTHBIE
PE3YJIBTATBI

e B IEHHOCTHO-OPHEHTAIMOHHOH c(hepe — O0CO3HAHUE POCCHHICKON Irpa)kJaHCKOW HACHTUYHOCTH, MAaTPHOTH3Ma, TyBCTBA TOPIOCTH 32
POCCHHCKYIO XUMHYECKYIO HAYKYy.

e B 1pynoBoii cepe — roroBHOCTH K OCO3HAHHOMY BBIOODPY JalbHEHIIIEH 00pa30BaTeIbHON TPACKTOPHH B BBICIIEH IIKOJIE, TAE€ XUMHUS
SIBIISIETCSI TPO(QMIMPYIOIIEH AUCIUTUINHOM.

B mo3HaBarenbHON (KOTHUTHBHOW, MHTEIJIEKTYalbHOW) chepe — yMEHHE YIPaBIsATh CBOEH M03HABATEIHHON JAEITEILHOCTBIO, TOTOBHOCT U
CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CAMO 00pa30BaHMIO, HA MPOTSHKCHUH BCEH KHU3HH; CO3HATEIBHOE OTHONICHHE K HENIPEPBIBHOMY
00pa30BaHMIO KaK YCIOBHIO YCIICHIHOM MPOGECCHOHATBHOMN 1 OOIIECTBEHHOM S TEIBHOCTH; (POPMUPOBAHKE HABBIKOB SKCIICPUMECHTAIBHOM
U MCCJIE0BATEbCKOM NEATEIBHOCTH.

VYyactue B myOIUYHOM MPEACTABIECHUHU PE3YIbTATOB CAMOCTOSTENILHON MO3HABATEIHHON JESITELHOCTH; Yy4acTHUE B TPOQUIbHBIX
OJIMMITUA/IAaX Pa3JIMYHbIX YPOBHEN B COOTBETCTBUU C JKEJIAEMbIMU PE3yJIbTaTaMU U aJIeKBATHOW CaMOOLIEHKOM.

B cdepe cOepexeHrs 310pOBbs — MPUHATHE W PeaH3alns IICHHOCTEH 310pOBOr0 U 0e30MMacHOro 00pasa KU3HHU, HEMPUATHE BPEITHBIX
MIPUBBIUCK (KYpPEeHHUS, YIOTPEOICHHUS aJIKOTOJIs, HAPKOTHKOB) Ha OCHOBE 3HAHUI O CBOMCTBAaX HAPKOJIOTUICCKUX W HAPKOTHICCKIX BEIECTB;
COOJTIOICHHE TIPABHII TEXHUKHU 0€30MMacHOCTH MPH paboOTe ¢ BEMIECTBAMH, MaTepHATIaMU | IIpoIleccaMy B yaeOHOH (HayqHO) TabopaTopuu U
Ha POU3BOJICTBE.

METAINIPEAMETHBIE PE3YJIBTATBI

1. Pervastusuble YYJI:

‘YMeHne caMOCTOSTENFHO OIPEAEIATh eI 00yUeHHs, CTABUTh U ()OPMYJIPOBATH HOBBIE 3a/1a4X B Y4€OHOH ¥ ITO3HABATEIbHON
JIeSITETIFHOCTH, PAa3BUBAaTh MOTHBEI CBOCH 00pa30BaTEIbHON AEATENBHOCTH; aHATM3UPOBATh CYIIECTBYIOIINE U MJIAHUPOBATh OyayIHe
o0pazoBaTenbHBIE Pe3yIbTaThl; MICHTU(QHUIMPOBATH COOCTBEHHBIE MPOOJIEMBI, BBLICIATH CPEH HUX IIIaBHYIO; (POPMYJINPOBATh TUIIOTE3bI.
YMeHUsI caMOCTOSATENILHO IUTAHUPOBAThH (PAaCCUNUTHIBATH TOCIEI0BATEIBHOCTh JEHCTBHUI) U IPOTHO3UPOBATH PE3YJIbTaThl PadOTHI, MyTH
JIOCTHKEHUS 1IeJIel, B TOM UYHCIIe aJIbTEpHATHUBHBIC; OCO3HAHHO BHIOMPATh Hanbosee 3 (eKTUBHBIE CIIOCOObI pelIeH s yUeOHbIX 1
MO3HABATEJILHBIX 33/1a4; MCKAaTh CPEJCTBA ISl PEIICHNUS 3a]aul; COCTABIISTH IIJIaH PEIICHNUS TPOOIIEMBI; ONPEIEIISATh TOTCHIINAIbHbIC
3aTpy/JHEHHs NP pelIeHnH y4eOHO 3a1a4M M HaXOJUTh CPEJICTBA JUIsl MX YCTPaHEeHNs; IIIaHUPOBATh U KOPPEKTHPOBATh CBOIO




WHIMBUAYAIEHYI0 00pa30BaTeIbHYIO TPACKTOPHIO.

YMeHue pa3BUBaTh MOTUBBI U MHTEPECHI CBOEH MO3HABATEIBLHOM JEATEILHOCTH.

YMeHUs1 COOTHOCUTH CBOU JCHCTBUSI C IIAHUPYEMBIM PE3YJIbTATOM, OCYIIECTBIISITh KOHTPOJIb CBOCH AESITELHOCTU B MPOLIECCE TOCTIKEHUS
I[ENTH, ONPEACISATh CIOCOOBI ACUCTBUM B paMKax MPEIOKCHHBIX YCIOBUIN U TpeOOBaHUM, KOPPEKTHPOBATH CBOU JICHCTBHS B COOTBETCTBHH C
M3MEHAIOIIEHCS CUTYaluen.

YMeHne oleHNBATh IPAaBUIBHOCTD BRITOTHEHUS yIeOHOU 3a1a4ul, COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHHS.

‘YMeHne OleHHBATh CBOIO ACSITEIBHOCTD, ApTYMEHTUPYS IPHYUHBI TOCTIHKEHHUS WITH OTCYTCTBUS IUIAHUPYEMOTO pe3yiIbTaTa; CBEPSITh CBOH
JIEHCTBUSA C ENBI0 U TIPH HE0OXOAMMOCTH HCIIPABIISITH CBOHM OIMHOKH CaMOCTOSTEIBHO.

YMeHne B1ageTb OCHOBAMH CAMOKOHTPOJIS M CAMOOIICHKH, IPUMEHSTH 3T HABBIKU JIJIS IPUHATHS PEIICHUH U OCYIICCTBICHAS OCO3HAHHOTO
BbIOOpA B YUEOHOI U TIO3HABATEIFHOMN ICATCIBHOCTH.

YMeHHEe COOTHOCUTD pealibHBIC U TUNIAHUPYEMbIC PE3YJIbTaThl HHINBHUYaIbHON 00pa30BaTeIbHON ACATEIILHOCTH; IPHHUMATH PEIICHHUE B
y4eOHOI CUTYyaIlUH U HECTH 32 HErO OTBETCTBEHHOCTh, CAMOCTOSTEIILHO ONMPEENIATh IPUUUHBI CBOCTO YCIIeXa HITH HEYJa4d U HAaXOTUTh
crocoOBl BBIX0J/1a U3 CUTYaIlUU HeycIexa.

2. Ilo3znaBareanusie YYJI:

YMeHus 1aBaTh ONPEACICHUS MOHATHIA, CO3aBaTh 0000IICHUS, YCTAaHABIMBATh aHAJIOTHH, KJIacCU(HUIIPOBATH, CAMOCTOSITEIILHO BEIOUPATH
OCHOBAHUS ¥ KPUTCPHUH TS KiIacCU(BUKAIMH, YCTAHABIHBATD IPUYMHHO — CJICICTBCHHBIC CBA3U, CTPOUTH JIOTMYCCKHE PACCYKACHUS,
YMO3aKII0ueHHs! (MHAYKTUBHOE, ISIyKTUBHOE, TI0 aHAJIOTUN) U JIeJaTh BEIBOJBIL.

YMenus paboTaTh ¢ pa3HbIMU HCTOYHHKAMH HH(POPMAIIUH, aHATU3UPOBATh U OIICHUBATh HH()OPMAIIHIO, IPEOOPa30BIBATE €€ U3 OHOMN
(hopMBI B IPYTYIO U MPENICTABIIATH B CJIOBECHOM HMJIM HATJLIHO — CHMBOIIMYECKOH (hopMe (B BuE TaOIHIl, rpad)iIecKUX CXeM U THarpaMM,
OTIOPHBIX KOHCTIEKTOB H JIp.) [UIS PEIICHUsS YICOHBIX U IO3HABATEIHHBIX 3a1ad

YMeHne oCyIeCcTBISATh CMBICTIOBOE YTEHUE U HAXOJUTH B TEKCTE TPeOyeMyto HH(POPMAITIIO; TOHUMATH IIETIOCTHBIH CMBICT TEKCTa,
CTPYKTYPHUPOBATh TEKCT; YCTAHABIMBATH B3aUMOCBSI3b OIMCAHHBIX B TEKCTE COOBITHIA, SIBIICHHH, TIPOIIECCOB; OTIPENENIATh U (POpMyITHPOBATH
TJIaBHYIO UACI0 TEKCTa; KPUTHUYESCKH OIICHHBATh CONlepKaHue U (opMy TEKCTa.

YMeH#ne onpeelsiTh JIOTHIECKUE CBI3H MEX Ty 00BEKTaMHU H MPOIIECCaMU; BRICTPANBATh AITOPUTM JICHCTBHS; 00OCHOBBIBATh CBOO ITO3HUITHIO
Y IPUBOAUTH NPSIMbIE U KOCBEHHBIE 10Ka3aTEIbCTBRA.

YMeHHe CHCTeMaTU3uPOBaTh, COMOCTABIISTh, AHATM3HPOBATh, 00001aTh, HHTEPIIPETUPOBATh HHPOPMAIIUIO; BBIACIATH IIABHYIO U
HU30BITOYHYIO HH(DOpMAITHIO.

YMeHUsl IPUMEHSATh YKOJIOTHYECKOE MBIIINIEHUE B IIO3HABATEILHON, KOMMYHUKATUBHOH, COIMATBHON MPaKTUKe U MPOodheccCnoHaIbHOMI
OPHEHTAIMH; OTPEICIIATH CBOS OTHOIICHUE K MPUPOTHOMN Cpejie, aHATM3UPOBAThH BIMSHIE YKOJOTHYSCKUX (haKTOPOB HA Cpey OOUTaHUs,
MIPOTHO3MPOBATH M3MECHEHUS CUTYAIUH [IPH CMEHE ACUCTBUS OJHOTO (DaKTopa Ha JIEHCTBE APYTroro.

YMeHus HaX0IUTh HHPOPMAIIHIO B Pa3THYHBIX HCTOYHUKAX (TEKCTE yueOHMKA, HAYIHO — MOMYIIPHOM TUTEpaType, CIOBaPIX U
CIpaBOYHHKAX), OIICHUBATh €€ JIOCTOBEPHOCTh; YKa3hIBaTh Ha HH(POPMAIIHIO, HYKIAOIIYIOCS B POBEPKE U MpeiaraTh CIrocod MpOBEPKH e
JIOCTOBEPHOCTH.

YMeHre opraHu30BEIBaTh U OCYIIECTBIATH MIPOSKTHO — UCCIIEIOBATEIBCKYIO ACATEIEHOCTE; pa3pabaThIBaTh BAPHAHTHI PEHICHUS YICOHBIX U
MO3HABATENILHBIX 3aJ1a4, HAXOIUTh HECTAHAAPTHBIC PEUICHUs, OCYIIECTBILTH HanOoJiee MPHUEMIIEMOE PEIICHNUE.

3. Kommyaukarususie YYJI:

YMeHHs OpraHu30BBIBaTh Y4€OHOE COTPYAHUYECTBO U COBMECTHYIO AEATEIBHOCTh C YIUTENIEM U CBEPCTHUKaMH; paboTasi HHANBHUIYAIBHO U
B TPYIINE, HAXOJMUTH 00IlIee pellieH!e U pa3pemars KOHQIJIUKTH HA OCHOBE COTJIACOBAHUS MO3UIMH M y4eTa HHTEPECOB CTOPOH.

YMeHus GopMyIHpoBaTh, apryMEHTUPOBATH U OTCTAHBATh CBOE MHEHHE; KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHUIO, C
JIOCTOMHCTBOM IIPU3HABATH €r0 OMIMOOYHOCTH M BHOCHT KOPPEKTUPOBKH; MpeJIaraTh aJbTePHATUBHOE PEIICHNE B KOH(DIMKTHBIX CUTYAIHX;
y4acTBOBAaTh B KOJUIEKTUBHOM OOCYKICHHUH IIPOOIIEM.

‘YMeHUs1 0CO3HaHHO UCIIOJIb30BATh PEUYEBLIE CPEJCTBA B COOTBETCTBUH C 3a7aueii KOMMYHUKALIMU JUI BBIPAKEHUSI CBOUX MBICIIEH.

‘YMeHus BiaaieTh yCTHON U MMCbMEHHON PEUbl0, MOHOJIOIMYECKON KOHTEKCTHON PEYBIO.

‘VMeHne BecTu JAUCKYCCHIO, OICPpHUPOBATH (I)aKTaMI/I, KakK JJIsd 10Ka3aTCJIbCTBA, TaK U JJIs OTIPOBCPIKCHUA CYHICCTBYIOIICTO MHCHUS




MPUHUMATH PEIICHUS B XOJIC TUAJIOTa U COTJIACOBBIBATH €0 C COOCCEIHUKOM.

e  VYMeHHe NpOoSBIATh KOMIETEHTHOCTh B 00JIaCTH HCHOIh30BAaHUS HH)OPMAITHOHHO — KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI JIJIS PeIICHS
MH(POPMANMOHHBIX H KOMMYHHUKAIIMOHHBIX 33/1a4 B 00yUCHHH; CO3/IaBaTh WH(GOPMAIIMOHHBIC PECYPCHI PA3HOTO TUIIA U JIJIS Pa3IMIHBIX
ayJIUTOpuii; cOOM0AaTh MHOOPMAITMOHHYIO THTHEHY U TpaBWia HH)OPMAIMOHHON 0€301aCHOCTH.

1.1 COOEP)KAHUE YYEBHOI'O IIPEJMETA:
XUMMUHS 10 knacc (4 yaca B Hegemo, 136 yacos, n3 Hux 10 yacoB pe3epBHOe BpeMsi)
Tema 1. BBenenue (8 yacoB)
[Tpenmer opranndeckoit xumuu. OCOOEHHOCTH CTPOEHUS U CBOMCTB OPraHMYECKUX COEAMHEHUN. 3HAUEHUE U POJb OPraHMYECKONW XUMUH B
CHUCTEME €CTECTBEHHBIX HAYK M B )XKU3HU 00mecTBa. KpaTkuii ouepk HCTOpUM Pa3BUTHSI OPTaHUICCKON XHUMHH.

[IpeanoceIky co3/1aHUsI TEOPUU CTPOCHHS: TEOPHUS PAJUKAIOB U Teopus TUNOB, paboTel A. Kekyne, O. ®@pankianga u A. M. Bytneposa, cbes3n
Bpaueil u ecrectBoucnbiTaTeneii B T. lllneliepe. OCHOBHBIE MONIOKEHUSI TEOPUU CTPOCHHUS OpraHndeckux coeauHenuii A. M. bytneposa. Xumuueckoe
CTPOCHHE U CBOMCTBA OPraHUYECKHUX BemiecTB. M3oMepus Ha mpuMepe H-OyTaHa U n300yTaHa.

DNEeKTpOHHOE 00JaKo M OpOUTalb, X QOPMBL: S- U P-. DIEKTPOHHBIE U ANEKTPOHHO-Tpaduyeckue GopMylibl aTOMa yriepoja B HOPMaIbHOM H
BO30YX/I€HHOM cOCTOsIHUAX. KOoBasieHTHasi XMMHUYECKasi CBS3b U €€ Pa3HOBUIHOCTH: S- U p-. OOpazoBanue moiekyn Hy,

Cly, N2, HCI, H,0O, NH3, CHg4, C;Hy4, CoH,. Bomopoanas csa3b. OO0pa3oBaHHe HOHOB NH," u H;0". CpaBHEHHE OOMEHHOTO M JJOHOPHO-AKIICTITOPHOTO
MEXaHU3MOB 00pa30BaHUs KOBAJICHTHOU CBSI3U.

[TepBoe BaJIeCHTHOE COCTOSTHUE — Sp3-r1/16p1/1z[1/13au1/1;1 — Ha MpUMepe MOJEKYJIbl METaHa U IPYTHX allkaHOB. BTopoe BalleHTHOE COCTOSIHHE — sz-
ruopuaM3aIms — Ha MPUMEpPE MOJIEKYJbl ATHICHA. TpeThe BAJICHTHOE COCTOSHME — SP-THOpUIM3AlMs — Ha MPUMEPE MOJEKYJbl alleTHIICHA.
['eomeTpuss MOJEKyn A3THX BEIIECTB M XapaKTEPHCTHKA BHJIOB KOBAJICHTHOW CBsA3M B HUX. Monens [mimiecnin i OOBSICHEHHS B3aUMHOTO
OTTaJKWBaHUS THOPHUIHBIX OpPOUTAJICH M UX PACIIONIOKEHHUS B IPOCTPAHCTBE C MUHIMYMOM SHEPTHH.

Jemoncrpanun. Komiekius opraHndeckux BeUIECTB, MaTepranoB u uzaenuil u3 aux. Mogenu monexkyn CH, u CH30H; CoHy, CoHa u CsHg; B-
OyraHa u u300yraHa. B3ammonelicTBue HATpUs C ATAHOJIOM M OTCYTCTBHE B3aUMOJCHCTBHUS C AMATWIOBBIM 3pupoM. Kosekuus moJmmepos,
NPUPOJIHBIX U CHHTETHYECKUX KaydyyKOB, JIEKAPCTBCHHBIX MpenapaToB, kpacurenei. [llapocrepikHeBbie 1 00beMHble Mogaenu monekyn Hp, Cly, No,
H,0, CH,. lapocrepxkueBbie 1 00beMubie Monenn CHy, CoHi, CoHo. Monenb oTTankuBaHus THOPHUIHBIX OpOWTANICH, BBITOJIHEHHAS C TTOMOIIBIO
BO3/YIIHBIX IIAPOB.

Tema 2. CTpoenne u kiaaccH(PUKANUsA OPraHUYECKUX coeanHeHuii (13 yacos)

Knaccudukanus opraHMuecKux COeAMHEHUH N0 CTPOEHUIO YTIIEPOJAHOIO CKEJeTa: alluKINYeCKUe (aIKaHbl, aIKEHbI, aIKUHBI,
aJIKaJIMeHbl ), KapOOIMKINYEeCKHEe (IIUKIOAIKAHbI U apeHbl) U reTepourkindeckue. Kimaccudukaiys opraHMuecKux CoeIMHEeHUH 1Mo (PyHKIIMOHAIBHBIM
rpynnam: CupThl, GEHOIbI, TPOCThIE IPUPHI, ANbIETU/IbI, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CII0KHBIE (PUPHI.
TpuBnanbuele HazBaHusi BemiecTB. Homenkinarypa paumonanmsHas u HMIOIIAK (IUPAC). Ilpunuunsl oOpa3oBaHusi Ha3BaHUM OpPraHMYECKUX
coennHennit no MIOITAK: 3amenienns, poloHa4aIbHON CTPYKTYpPBI, CTAPIIMHCTBA XapaAKTEPUCTUUYECKUX TPYIIIL.
CTpyKTypHast U30Mepus U €€ BUJIbl: H30MEPUS «yTJIEPOJHOIO CKEJIETa, H30MepUs MOJOKEHUs (KpaTHOU CBSA3U M (PYHKIIMOHAIIb-
HOM Trpymnmel), MexkinaccoBas uzomepus. [IpocTpaHcTBeHHass M30MepHUs M €€ BUJABI: T'eOMeTpuyeckas U onThyeckas. buonornueckoe 3HaueHue
OINTUYECKOM n3omepuu. OTpaxeHne 0COOEHHOCTEN CTPOESHHUS MOJIEKYJI FTEOMETPUUECKUX U ONITUYECKUX U30MEPOB B UX HA3BaHMSX.




JemoncTpanuu. OOpasubl NpenCcTaBUTENEH pa3lIUYHBIX KJIACCOB OPraHMYECKMX COEAMHEHUH M IIapOCTEp)KHEBbIE WJIM OOBEMHBIE MOJAEIM HX
Monekya. Tabmumpl «Ha3Banue ankaHOB M AIKHIBHBIX 3aMmecTuTenei» M «OCHOBHBIE KJIAcChl OPraHMYECKHX COCAMHEHUI». Mojaenu MOJeKys
MU30MEPOB Pa3HBIX BUIOB H30MEPHH.

JlabopaTopHble onbIThl. VI3roTOBIEHNE MOIENIEN MOJIEKYJI BELIECTB — MPEACTABUTENEH pa3IMUHbIX KJIACCOB OPraHUYECKUX COEITUHEHUI.

Tema 3. Peakuuu oprannveckux coequnenuii (10 yacon) ’

“106aBIIeHO 2 Yaca U3 pe3epPBHOTO BPEMEHH VIS GOJIee ICTATBHOr0 YCBOCHHS TeMbI «PacueTHbIe 3a1adm»

[TonsiTve 0 peakuusax 3amelleHus. ['ajoreHupoBaHue ajlkaHOB U apE€HOB, LIEJIOYHON THIPOIN3 TaJOr€HAIKAHOB.

[TonsiTre 0 peakuusax npucoenuHenus. ['uapupoBanme, rupoOraJoreHupoOBaHue, raJJoreHupoBanye. Peakuy nojmmmMepusanuu 1
ITOJINKOHICHCALINN.

[TonsiTHe 0 peakuusx oTuieIeHUs (3MUMUHUPOBaHus). JleruapupoBanue ankaHos. [leruaparanus couptoB. Jleruapoxnopupo-

BaHUE Ha IPUMEPE raJIoreHaNKaHoB. [IoHATHE 0 KPEKUHIe aIKaHOB U JENOJUMEPU3ALIMH ITOJIMMEPOB.

Peakiuun nzomepuzamum.

['omMonuTHYEeCKUH W TeTepOIMTUYECKUH Pa3pblB KOBAJEHTHOW XMMMUYECKOW CBS3M; 0Opa30oBaHUE KOBAJCHTHOH CBSI3M MO JOHOPHO-aKLENTOPHOMY
MexanuzMy. Ilomatme o Hykimeopmne u osnexrpodwmie. Kraccupukamust peaknuii 1Mo THIY pearupyloumx dYacTull (HyKIeo(WIbHBIE H
3JIeKTPO(UIIbHBIE) M MIPUHLUILY U3MEHEHUsI COCTaBa MOJIEKYJbl. B3auMHOe BIMSHUE aTOMOB B MOJIEKYJIaX OpraHUYECKHX BellecTB. MHAYKTUBHBIN U
Me3oMepHbIi 3¢ dekTor. [IpaBuno MapkoBHHUKOBA.

PacueTHble 3aga4n. BoruncieHue BbIX0a MPOAYKTa PEakIMKi OT TEOPETUYECKH BO3MOKHOr0. KOMOMHMpPOBAaHHbBIE 3a1a4H.

JlemoncTpanuu. B3peiB cMecu Metana ¢ ximopoM. ObecriBeunBaHre OPOMHOI BOBI 3THIICHOM U aneTwieHoM. [lonydenue penon

(dbopmanpaeruIHOM cMOJIBI M nTosumepa. [lenonumepusanus noiaustuieHa. Ilonydyenne stunena u3 sranosna. Kpekusr kepocusa.

B3peiB rpemyuero raza. ['opeHue meTaHa wiM MporaH-OyTaHOBOM cMecH (M3 ra30BOW 3akuraiku). B3pblB cmMecu MeraHa Wid IponaH-OyTaHOBOM
CMECH C KHCIIOPOAOM (BO3YyXOM).

Tema 4. Yraesoxopoasi. Ilonsitue 06 yraesoxopoaax (35 4acos)
“loGaBieHO 4 Yaca B3 Pe3ePBHOrO BPEMEHH sl G0JIee AETAIBHOTO YCBOCHHS TeMbl «PacueTHbIe 3a1aun»

A 1 k a H bl. ['oMonornueckuii psg u oOmast ¢opmyna ankaHoB. CTpoeHHE MOJIEKYNIbl METaHa U JPYTUX alkaHOB. M3omepusi ajakaHOB.
du3ndecKkue CBOMCTBA alIKaHOB. AJIKaHBI B Mpupoje. [IpoMbIIIeHHBIE CIIOCOOBI MOMYYCHHS: KPEKUHT aJIKaHOB, ()PAKIMOHHAS TIEpEroHka HeTH.
Jlaboparopubie criocoObl MOMyYEHUsT allkaHOB: CHHTE3 Bropia, nekapOOKCHIMpOBaHUE COJEe KapOOHOBBIX KHUCIOT, THAPOIU3 KapOua amOMUHUA.
Peakmuu 3amemnienus. ['opeHne aikaHoOB B pa3IMYHBIX YCIOBHSX. TepMUUECcKOe Pa3IoKEeHHE alTKaHOB. M3oMmepusanus ankaHoB. [I[piMeHEHHE aTKaHOB.
MexaHu3M peakiuu paJuKalbHOTO 3aMeIleHus, ero craauu. [IpakTudeckoe UCIOIb30BaHUE 3HAHUI 0 MeXxaHu3Me (CBOOOTHOPATUKATLHOM) peaKinuii
B MMpaBWJIaX TEXHUKHU 0€30MaCHOCTH B OBITY U HA TTPOU3BOJICTBE.

A 1 x e H bl. ['oMonoruueckunii psa u odmas hopmyna ankeHoB. CTpoeHHe MOJIEKYIIbl STUIICHA U APYTUX alKeHOB. M30Mepus alkeHOB: CTPYKTYpHAsI
U TpocTpaHcTBeHHas. HoMmeHkmatypa M ¢u3ndeckne CBOMCTBa ajukeHOB. [loiydeHWe STHIICHOBBIX YIIIEBOIOPOJOB M3 aKaHOB, TaJIOTEHAIKAHOB,
cuptoB. [lonmspuzamust p-cBsi3u B MOJIEKyJaX allkeHOB Ha mpumepe mnporeHa. [lonstue o0 mHayktuBHOM (+1) addexre Ha mpumMepe MONEKYIbI
nporieHa. Peakiuu nmpucoeuHaeHus (TaIOrTeHUPOBAHKE, THIPOTAIOTCeHUPOBAHNE, THPATAINS, THAPUPOBAHNUE). Peakiinu OKUCIICHUS U TIOJTUMEPH3aIHH
ankeHoB. [[prMeHeHne ankeHOB Ha OCHOBE X CBOMCTB. MeXaHM3M peakiuu dIeKTPOGUIHHOTO TPUCOSTNHEHNUS K ankeHaM. OKHUCIIeHHE alIKeHOB



B «MSATKHX» U «OKECTKHX» YCIOBUSAX.

A 1 k u H bl. ['oMonornueckuii psn ankuaoB. OOmas gopmyna. CTpoeHHE MOJICKYIbl alleTH/IEHA W APYTUX aJKWHOB. M30Mepusi amKWHOB.
Homenknarypa aneTunaeHoBbIX yriieBoopo1oB. [lonydyeHne alkiuHOB: METaHOBBIN U KapOUAHBIN criocoObl. du3nueckrue cBOWCTBA alKUHOB. Peakiyu
MIPUCOSAMHCHHUS: TAIOTEHUPOBAaHNE, THAPOTaIOreHUpOBaHue, Tuaparanus (peakuus Kydepoa), ruapupoBanue. Tpumepusarus aleTuieHa B 0CH30II.
Oxucnenue aakuHoB. OcoOble CBOWCTBA TEPMUHAIBHBIX AIKMHOB. [IprMeHeHne alnKuHOB.

A nkanaueH b Obmas popmyna ankaguenoB. Ctpoenue Mosekyll. M3omepus 1 HOMEHKIATypa ajakaaueHoB. Pu3nueckue cBoicTBa. B3anmuoe
PacIoJIOKEHUE TT-CBSI3€U B MOJIEKYJIaX aJKaJIuEHOB:

KYMYJIHPOBAHHOE, CONMPsDKEHHOE, M30JMpoBaHHOE. OCOOCHHOCTH CTPOEHUSI COMPSKEHHBIX AJKaJMEHOB, MX IOJy4eHUE. AHAJIOTUS B XUMHUYECKHUX
CBOMCTBAax aJKEHOB W ajkaaueHoB. [Tommmepusanus ankanaueHoB. HaTypanbHbIN U CHHTETHYECKUN KaydyKu. Bynkanuzanus kayuyka. Pesuna. PaGoThr
C. B. JlebeneBa. OCOOEHHOCTH pEaKIUid IPUCOCTUHECHHS K aTKaIueHaM C CONPSIKCHHBIMU TT-CBS3SIMHU.

Ilu k10 amnk aH bl ['oMmonornueckuii psan u obmas Gopmyna nukinoankado. Hampsokenne mukna B CsHg, C4Hg 1 CsHyg, kordopmammu CgHjo.
N3omepust nukiIoankaHoB (YrJEpOAHOTO CKeJeTa, IUC-, TpaHC-, MEXKiaccoBas). llomyueHne W XMMHYECKHE CBOMCTBA IUKIOAIKAHOB: TOPEHUE,
pas3ioXxeHue, paJuKalbHOE 3aMellieHne, n3omepusanusa. OcoOble CBOICTBA IMKJIONPONIaHa, HIUKJI00yTaHa.

A p e H bl. beH3zon kak npencrtaButens apeHoB. CTpoeHune MolieKynbl OeH3zomna. CompspkeHue p-cBsizell. M3oMepusi 1 HOMEHKJIATypa apeHoB, HX
nosiyuenue. ['omosioru 6en3oma. BiausHue 60KOBOH LI€NM Ha AJIEKTPOHHYIO TUIOTHOCTH CONPS)KEHHOro p-00Jilaka B MOJIEKYJIaX TOMOJIOTOB OeH30I1a Ha
npuMepe ToJlyoja. XUMHUYECKHe CBOMcTBa OeH3ona. Peakuuu 3amerieHus ¢ ydyacTHeM OEH30Ja: TaJor€HUpPOBAHHME, HUTPOBAHUE U aTKUIIMPOBAHUE.
[Ipumenenue OeH3ona M €ro romosioroB. PagukanbHOe XJjopuUpoBaHUE O€H30J1a. YCIIOBUS IMPOBEJIEHUS PEaKLUU PaJUKaIbHOTO XJIOPHUPOBAHUS
6ensona. Katanutuueckoe rugpupoBanue 0eH3zona. Mexanusm peakiuil 31eKTpopUIbHOT0 3aMeIeHUs: TaIOTeHUPOBAHUS U HUTPOBaHUs OeH3011a
u ero romosoro. CpaBHEHHE pPEaKIMOHHOW CIOCOOHOCTH O€H30ja W TOJIyoja B peakuusax 3amelieHus. OpueHTupyrolee IeHCTBUE METHIBHOM
IPYIIIbI B PEaKIUsAX 3aMELIEHUS C YYaCTUEM TOIYOJIA.

OpuentanTtsl [ u I posa B peakuusix 3aMelIeHHs C y4aCTHEM apeHOB. Peakinu mo 60KOBOM 1enu ankmiOeH300B. [IpupoaHbie HCTOYHUKN
yraeBoaopoaoB. HedTs u ee mpombliiuieHHas nepepadboTka. OpakiroHHas EPETOHKa, TEPMUYECKHUA U KaTaTuTHIeCKUi KpekuHT. [IpupoaHslii ras,
ero

COCTaB M MpaKTUYECKOEe UCToab30BaHue. KamenHnblil yronb. KokcoBanue kameHHoro yris. [Ipoucxoxienne npupoaHbIX ICTOUHUKOB YTII€BOJOPOAOB.
Pudopmunr, ankunmupoBaHue W apoMaruszaius HEPTEMPOIYKTOB. DKOJOTHYECKHUE ACMEKThl MOOBIYM, TEPepadOTKH M HMCIOJb30BaHUS IOJIE3HBIX
HCKOIIA€MBbIX.

Pacuernsle 3anaun. HaxoxaeHre MoekyssipHOi (OpMyJIbl OpPraHU4eCKOro COeIMHEHuUs 0 Macce (00beMy) MPOYKTOB CrOpaHHUsl.

Haxoxaenne MonekynsspHOil popMybl BEHIECTBA 11O €r0 OTHOCUTEIHHON TUIOTHOCTH M MacCOBOM JI0JIE 2IEMEHTOB B COSTUHEHUSX.
KoMOuHMpoBaHHBIE 3a1a4H.

Jdemoncrpanun. [lonyyenue metana u3 anerata HaTpUsl U TUJIPOKCUIA HaTpust. Moenn MOJIEKyI ajlkaHOB — IIAPOCTEPKHEBBIE U
o0BbemHblIe. ['opeHne Metana, nponaH-OyTaHOBOI cMmecH, apadrHa B yCIOBUSAX U30bITKA U HEJIOCTATKa KHCIopoaa. B3peIB cmecu MeTaHa
¢ Bo3ayxoM. OTHOIIIEHHE MeTaHa, MPOIaH-0yTaHOBOW cMecH, OeH3MHa, mapaduHa K OpOMHON BOJIE U PacTBOPY MepMaHTaHaTa Kajusl.

B3pbeIB cmMecu MeTaHa M XJopa, MHULMUPYeMBbIid ocBemeHneM. Boccranosnenune okcuna menu (1) mapadpunom.  [apocrep:kHeBble U 0ObEMHBIE
MOJIETTM MOJIEKYJl CTPYKTYPHBIX M MPOCTPAHCTBEHHBIX M30MEpOB amkeHOB. OOBEeMHBIE MOJETH MOJEKYl alkeHoB. [lomyueHue 3TeHa W3 STaHOIA.
ObecuBeunBanue 3TeHOM OpoMHOH BoJibl. OOeciBeunBaHNEe ITEHOM pacTBOpa NepMaHraHara kanus. ['opeHue sTeHa.



[Tonyuenue amertwieHa W3 kapOujga Kaibliusa. B3ammoneicTBue areTwieHa ¢ OpoMHOM BomoW. BzammopnelicTBHe aleTwieHa C pacTBOPOM
nepMaHranara kaiaus. ['openue anerunena. BzanmoseiictBue aneTusiena ¢ pacTBOPOM COJIM MEIU HITH cepedpa.

Mogenu (mapoctepxHeBble U 00BEMHBIE) MOJIEKYIT alKaJUEHOB € Pa3JIMYHbIM B3aUMHBIM PAaCHOJIOXKEHUEM p-cBs3el. [lenonumepu-
3anus Kaydyka. Mojenu (IapocTep>KHEBbIe 1 00bEMHBIC) MOJIEKYJI AJIKaIMEHOB C Pa3IMYHBIM B3aUMHBIM PACIIOIIOKEHUEM TT-CBSI3CH.

Koarynsius MiaedyHoro coka KaydyKOHOCOB (M0OJIOUasi, OlyBaHUMKOB HIIN (PUKYCA).

[lapocTepkHEBBIE MOJIEIIN MOJIEKYI HUKIOAIKAHOB U alKeHOB. OTHOIIEHNE IUKJIOreKCaHa K pacTBOPY MepMaHraHara Kaiaus 1 OpoMHOMU BoJie.

[lapocrepkHeBble 1 00BEMHBIE MOJIEIM MOJIEKYJI O€H30J1a M €ro roMOoJIOroB. Pa3jienenue ¢ moMouIbio AEIUTEIbHON BOPOHKU CMECH OEH30JI—BO/a.
PacTBopeHune B OeH30I1€ pa3IuyHbIX OPraHUYECKUX U HEOPTaHUYECKUX (HAIpUMEp, CEPbI) BEIECTB. DKCTPArupOBaHUE KPACUTENEH U JPYTUX BELIECTB
(HammpuMep, Moja) OEH30JI0M U3 BOJHBIX pacTBOpoB. I'openune Genszona. OTHomeHHe OGeH301a K OPOMHON BOJIE M PAacTBOPY MEepMaHraHara Kaus.
[Tonmyyenue HuTpoOEeH30:71a.

Komnexmust «IIpupoanbie HCTOYHUKH YTIieBO0po10B». CpaBHEHHE MPOLIECCOB FOpeHUs He(TH U MPHPOoIHOTO ra3a. O0pazoBaHne He(TIHON TUICHKU
Ha MOBEpXHOCTH Bojbl. KaTanutnueckuil kpekuHr napaguna. PactBopeHue napadgunHa B OeH3MHE U UCIapeHHe pacTBOpuTels u3 cMmecu. [lnaBneHue
napa¢yHa W €ro OTHOIIEHHE K BOJE (pacTBOpEHHE, CpPaBHEHWE IUIOTHOCTEH, cMmadynBaHue). PasmeneHune cmecn OEH3MH—BOAA C IMOMOIIBIO
NEJINTENbHON BOPOHKHU.

JlaGopaTopHuble onbIThl. V3roToBiieHne napaguHUPOBaHHONW OyMaru, UCIBITAHUE €€ CBOMCTB — OTHOILIEHHE K Boje U xupam. O6napyxenue H0O,
caxxu, CO, B MpOJyKTax ropeHust cBeuu. M3roTorienune Mojeneil rajgoreHankaHoB. OOHapyKeHUEe HeNpeelbHbIX COeMHEHUNH B HEe(TENpPOIyKTax.
O3zHakoMJIeHME € OOpa3liaMM NOJUATHIEHA M HoJunponwieHa. PacrnozHaBaHue oOpa3loB ajkaHOB W ankeHOB. OOHapyKeHUE BOJbl, CAXKU U
YIJIEKUCIIOTO ra3a B MPOAYKTaxX FOPEHUs YIriaeBoA0poAoB. M3roToBieHne Moene alkuHOB U UX u30MepoB. O3HakoMIIeHHE ¢ Kosulekuuen «Kayuyk u
pe3uHa». O3HakoMIIeHHE ¢ GPU3NIECKUMHU CBOWCTBAaMU O€H30:1a. M3roToBIeHNE M HCIIONIb30BAaHKE MTPOCTEHIIIero mprudopa st xpomatorpaduu. Pac-
[I03HaBaHUWE OpraHUYecKuX BellecTB. OmpeseneHHe KauyecTBEHHOro cocraBa napaduna uinu Oenzona. [lomyueHue anerusieHa M €ro OKHUCICHUE
pactBopoM KMnQO4 nnm 6pomMHOIT BOIOH.

Tema 5. Kuciopoacoaep:xkamue coequnenusi (32 yacon) )
“06aBieHO 4 Yaca U3 Pe3ePBHOrO BPEMEHH U Goiee IeTaIbHOTO YCBOCHHUS TeMbl «PacueTHbIe 3a1aum»

Cnuprt bl CocraB u kinaccuukanusi cnuptoB. M3omepusi cnupToB (HOJ0KEHUE TUIPOKCUIBHBIX TPYIII, MEXKKIACCOBasi, YrJIEpOJHOTO
ckesera). PU3nUecKue CBOWCTBA CIUPTOB, UX MoOJydeHHe. MexXMoNeKynsipHas BOAOPOAHAs CBA3b. OCOOEHHOCTH 3JIEKTPOHHOIO CTPOEHUS MOJIEKYJ
CHUPTOB. XHMMHUYECKHE CBOWCTBA CHUPTOB, OOYCIOBJIEHHBIE HAJIMYHMEM B MOJIEKYJaX THAPOKCWIBHBIX TpYMI: 00pa30BaHUE aJKOTOJSITOB,
B3aMMOJICHCTBHE C TaJIOr€HOBOJOPOJAAMHU, MEXMOJIEKYIISIpHAsl U BHYTPUMOJIEKYJISIpHas JeTUaApaTanus, STepupHuKanus, OKUCICHUE U JeTuApupoBaHue
cnupToB. OCOOEHHOCTH CBOMCTB MHOTOaTOMHBIX cIUPTOB. KauecTBeHHast peakiivsi Ha MHOTOATOMHbIE CIUPTHI. BaxkHelue npeacTaBuTeNn CIupToB.
dusno-

JIOTUYECKOe AeMCTBHE METaHOJIa U 3TaHoJa. AJIKOTOJIM3M, ero nocienctsus. [Ipodunaktuka ankoroausma.

@ e H 0 1 bI. PeHou, ero (pusnyeckue CBOMCTBA U MolydyeHHe. XUMUYECKHe CBOWCTBa (peHosa Kak (PyHKIMS ero crpoeHus. KucioTHble CBOHCTBA.
B3aumHoe BiMsiHHME aTOMOB M I'pYII B MOJIEKYJaX OpraHMYECKHUX BellecTB Ha npumepe ¢eHona. [lonukonnencanus ¢geHona ¢ GopmaibIeruioM.
KayectBennast peakuusi Ha ¢enon. Ilpumenenue ¢denona. Knaccudpukanus ¢enonoB. CpaBHEHHE KHCIOTHBIX CBOWCTB BEIECTB, COZIEpIKAILIMX
TUIPOKCWIBHYIO TPYIIY: BOJABI, OAHO- U MHOIOATOMHBIX CIHUPTOB, (QeHona. DnekTpoduiabHOe 3amenieHne B OeH301bHOM Koiiblie. [IpumeHeHue
MIPOU3BOJIHBIX (peHoa.



AnbpaeruagbsluKeTo Hbl. CTpoeHHEe MOJIEKYJT allbJETUI0OB U KETOHOB, UX M30MEpUs U HOMEHKIaTypa. OcoOEHHOCTH CTPOCHUSI KapOOHUIBHON
rpymnmsl. Ousnyeckne CBOKCTBa (opMalibIeryuaa U ero romMosioroB. OTIeNnbHBIE NMPEACTABUTEIN AIbJICTUAOB M KETOHOB. XHMMHUYECKHE CBOWCTBA
aJIbJIETUJI0B, 00YCIOBICHHBIE HATMYUEM B MOJIEKYJie KapOOHMIBHON TPYIIBI aTOMOB (THAPUPOBAHUE, OKUCICHHE aMMUAYHBIMU PAaCTBOpPAaMU OKCHJIa
cepebpa u runpokcuna meau (II)). KadectBeHHble peakiny Ha albaeruabpl. Peakius moaukoHaeHcauu Gopmanbaeruaa ¢ penorom. OcodbeHHOCTH
CTPOCHHS U XUMHUUECKHX CBOMCTB KeTOHOB. HykieoduibHoe npucoequHeHe Kk KapOOHMWIbHBIM coeinHeHusM. [Iprcoeannenre nuaHoBoopoia u
runpocyinbdura Harpus. CrnocoObl monaydyeHus. B3anMmHoe BIMsHME aTOMOB B MOJEKyiax. [aloreHMpoBaHUE ajbJErH0B U KETOHOB 0 MOHHOMY
MeXaHu3My Ha cBeTy. KauecTBeHHas peakiusi Ha METUIKETOHBI.

Kap6onoBbie kucioTbl. CTpoeHHE MOJIEKY KApOOHOBBIX KUCIOT U KapOOKCHIIbHOW Tpymiibl. Kinaccudukanus 1 HoOMeHKIaTypa KapOOHOBBIX
kucnor. duznueckue cBOMCTBa KapOOHOBBIX KHCIOT M HX 3aBHCHUMOCTh OT CTpoeHHs Mosekyid. CrnocoOwl monyueHusi. KapOoHOBbIE KHUCIOTHI B
npupoje. buonorudeckas poiab kapOOHOBBIX KUCIOT. OOIIMe CBOWCTBa HEOPraHUYECKMX M OPraHMYECKHUX KHUCIOT (B3aMMOJEUCTBHE C METaJIaMH,
OKCHJIAaMH METAJIOB, OCHOBAHMSMH, COJISIMH). BimsHuE yrieBoJOpOJHOTO paguKaia Ha CHIIy KapOOHOBOW KHCIOTHI. Peakums stepuduxaium,
yCIIOBUS €€ MpOoBe/IeHUsl. XMMHYECKHE CBOMCTBA HETIPEAETbHBIX KapOOHOBBIX KUCIIOT, 00YCIOBICHHBIC HAIMYMEM P-CBSI3U B MOJIeKyJie. Peakiuu
ANMEKTPOPUITBHOTO 3aMEIICHHSI ¢ Y9aCTHEM OCH30HHOM KHCIIOTHI.

Cnoxuse 3¢ up sl Crpoenue ciaoxHbx 3¢upoB. M3omepusi cnoxxHbIX 3pupoB (YriiepogHoro ckejera U MexkiaaccoBas). Homenknarypa
CIIO)KHBIX 3¢GupoB. OOpaTUMOCTh peaKIuH ATEPUPHUKANNU, THAPOIHU3 CIOXKHBIX 3(hupoB. PaBHOBecme peaknmuu >TepUPHUKAIMA — THIPOIN3A;
(bakTopbl, BIUSIONIME HA Hero. PelieHue pacyeTHBIX 3a7lady Ha OMpeAeNieHHE BbIXOJa MPOAYyKTa peakuuu (B %) OT TEOPETHYECKH BO3MOKHOTO,
YCTaHOBJIEHUE (POPMYJIbI U CTPOEHMSI BEIIECTBA 0 MIPOLYKTaM €ro CropaHust (MM TUAPOIIN3A).

K u p bl. Kupsl kak cjaoxHble dQUpHI TIUlEepUuHa U KapOoHOBBIX KuciaoT. CocTaB U cTpoeHHE >kupoB. HoMmeHkiaTypa u kinaccudukaius xKupos.
Macuna. Kupsl B ipupojie. buonornueckue Gynkiuu xupoB. CBoiicTBa )xupoB. OMBUICHHE KUPOB, MoTydeHne Mbuta. OOBsICHEHUE MOOIIUX CBOWCTB
MbIa. ['uapupoBanue xuakux xupoB. Maprapus. [loustue o CMC. O6bsicuenne Moromux cBoictB Mbuta 1 CMC (B cpaBHEHHH).

PacuerHble 3agaun. Beraucienus no TepMOXUMUUECKUM ypaBHEHUsIM. JleMoHcTparnu. Ousznueckre CBOMCTBA 3TaHOJa, Tporanoia-1 u Oyranomna-1.
[TapocTepkHEBBIE MOJEIN MOJIEKY H30MepOB ¢ MoJieKyJsipHbIME GopmynamMu C3HgO u C4H10O. KonnuectBeHHOE BBITECHEHHE BOAOPOIA U3 CIIUPTA
HaTpueM. CpaBHEHHE pEaKIMl TOpeHUs STUJIOBOTO M NPONMIOBOro cnuptoB. CpaBHEHHE CKOpPOCTEH B3aMMOJCHCTBUS HATpUs C ITaHOJIOM,
nponaHosiom-2, riunepuHoM. [lonyuenue mpoctoro 3¢upa. [lonyyenue cnoxxknoro s¢upa. [Tonyuenue sTeHa u3 sTaHona.

PactBoprMOCTh (peHOJIa B BO/IE ITPU OOBIUHOM U MOBBIIIEHHON TemnepaType. BeitecHenue ¢eHosna u3 GpeHossTa HaTpusl yrojlbHOM KuciaoToi. Peakius
denona c xaopuaom xenesa (I1I). Peakuus dhenona ¢ popmanbaerunaom.

[IMapocTepkHEBbIE MOJEINM MOJIEKYJ albJETHJ0B M HM30MEPHBIX UM KeTOoHOB. OkucieHue OeH3aibAeruia Ha Bozayxe. Peaknus «cepeOpsHOro
3epkanay. Okucnenue anpaernaoB ruapokcugaom mean (11). 3HakOMCTBO ¢ HU3MYECKUMU CBOMCTBAME HEKOTOPBIX KAPOOHOBBIX KUCIOT: MypPaBbHHOM,
YKCYCHOM, TPOIMMOHOBOM, MACISIHOM, IIaBEJICBOM, JTUMOHHOM, OJIEMHOBOW, CTEapHUHOBOM, OeH30HHOI. Bo3ronka OGeH30iHON KucCiI0Thl. OTHOIIEHUE
pa3NUYHBIX KapOOHOBBIX KHUCIOT K Boje. CpaBHEHHE KHCIOTHOCTH Cpellbl BOJHBIX PAaCTBOPOB MYPAaBbUHOM M YKCYCHOM KHCIIOT OJMHAKOBOM
MouispHocTU. [lomyueHue mpUATHO MAaxXHYHIEro CI0XHOro 3¢upa. OTHOUIEHHE K OpOMHOW BOJIe M pacTBOPY NEepMaHTaHaTa Kajus MpeesbHON U
HenpeaeabHONH KapOOHOBBIX KHCOT. IllapocTepkHeBble MOJENM MOJIEKY CIOKHBIX 3(HPOB U U30MEPHBIX UM KapOOHOBBIX KHCIOT. OTHOILIEHHE
CJIMBOYHOTI0, TIOJICOJTHEYHOT'O M MAIIMHHOTO Macja K BOJIHBIM pacTBopaM Opoma 1 epMaHraHata KaJus.

JlaGopaTopHsble onbIThl. PacTBopenue rimiepuHa B Boje. B3aumoneiictBue riuuepuna ¢ Cu(OH),. Pextudukanusa cmecu Boga—aTanon (1—2
cranuu). B3ammonelictBue ¢eHona ¢ pacTBopoM Iuenouyd. Pacro3HaBaHue pacTBOpOB ¢eHosAiTa HaTpus W KapOoHaTa Hatpus (OapOoTax
BBIJIBIXa€MOT'0 BO3/lyXa UJIH JeHCTBUE CUIILHON KUCIOTHI).



B3aumogeiictBue denona ¢ 6pomHO# Bojoi. Pacmo3HaBaHMe BOIHBIX pacTBOPOB (peHOJIA M TIAUIEPHHA. 3HAKOMCTBO C (PU3UYECKHMMH CBONCTBAMHU
OTACNBHBIX MPEICTAaBUTEICH aJbJICIHI0B U KETOHOB: alleTajbAeru/a, aleToHa, BOAHOTO pacTBopa (Gopmanbaeruga. OKUCICHHE 3TaHONIA B ATaHAIb.
Peakuust  «cepebOpsHoro 3epkana». Oxucienue anpiaernfoB ruapoxkcugoM Meau (II). Ilomydenue ¢denHomodopmanbierujHoOro mnoaumepa.
B3aumopeiicTBue pacTBopa yKCyCHON KUCIIOTBI ¢ MaruueM (LuHkoM), okcuzom meau (II), runpoxcunom xenesza (III), pactBopom kapboHaTa HaTpus,
pacTBOpoM cTeapaTa Kaius (Mbuia). O3HakomileHHE ¢ oOpa3laMu CIOKHBIX 3¢upoB. OTHOIIEHHE CIOXKHBIX (PUPOB K BOJE U OPraHUYECKUM
BEIIECTBaM (HarmpuMep, KpacuTelsiM). BeiBeneHe sUpHOTOo MSATHA C TIOMOUIBIO CIIOKHOTO 3(upa. PacCTBOPUMOCTH )KHUPOB B BOJAE U B OPraHHUUECKUX
pactBopuTelsix. Pacrio3HaBaHue CIIMBOYHOIO Macia ¥ MaprapyuHa ¢ oMOUIbIO MOAKUCIEHHOro Terioro pacrBopa KMnO,. [Tonydyenne

MbL1a. CpaBHEHHE MOIOIIMX CBOMCTB X03siicTBeHHOro Mbuia 1 CMC B ’ecTKOi BoJe€.

JKcrnepuMeHTAlbHbIE 3aa4l. Pacrio3HaBaHue pacTBOPOB alleTaTa HaTpusl, KapOOHATa HATPUs, CWIIMKATA HATPUSL U cTeapaTta HaTpHs.

Pacrnio3HaBanue 00pa31oB CIMBOYHOr0 Maciia 1 MaprapuHa. [lomyuenue kapOOHOBOM KUCIOTH! U3 MbuIa. [losydeHne ykcycHOM KHCIOThI

U3 aleraTa HaTpHsl.

Tema 6. YrueBoabl (9 yacoB)

Mowuo-, tu- u nonucaxapuasl. [IpeacraBurenu kaxaoi rpymnmbl. buonoruueckas poib yrieBofoB. Vx 3HaueHne B )KU3HU YeIOBEKa U 00IeCTBa.

MoHoOcaxapunasblL [moko3a, ee pusndeckue coiictBa. CTpoeHue MosieKkyibl. PaBHOBecHs B pacTBOPE IIFOKO3bl. 3aBUCUMOCTb XUMHYECKHUX
CBOWMCTB TJIFOKO3BI OT CTPOEHHUs MOJeKyIbl. B3aumoneiicteue ¢ ruapokcuaoM menu (II) mpu koMHaTHOM TemmnepaType U HarpeBaHuu, STepuduxarys,
peaknus «cepeOpstHOTO 3epKajay, TuapupoBanue. Peakimu OpoKeHus TIFOKO3bI: CTUPTOBOTO, MOJIOYHOKHCIIOTO. [ TII0K03a B mpupone. brnonornueckas
poib TIOKO3bl. [IpuMeHeHHe TII0KO3bl Ha OCHOBE ee CBOMCTB. DpykTo3a Kak u3oMep IoKo3bl. CpaBHEHHE CTPOEHHUS MOJIEKYT M XMMHUYECKUX
CBOWCTB TJTFOKO3BI M PPyKTO3bl. PPYKTO3a B IPUPOJIE U €€ OMOIOTHYECKAst POJIb.

Hducaxapuas. CrpoeHue aucaxapuaoB. BoccraHapnuBarolue ¥ HEBOCCTaHABIMBaOIIME Aucaxapuibsl. Caxaposa, JIakTo3a, MalbTo3a, UX
CTpOeHHEe U Orojoruueckas poiib. 'maponus nucaxapuaos. [IpomeliiuieHHOE MOTyYeHHE caXapo3bl U3 MPUPOIHOTO CHIPBSI.

[Toaucaxapu asl. Kpaxman u nemnonosa (cpaBHUTEIbHAS XapaKTEPUCTUKA: CTPOECHHUE, CBOICTBA, Ouosiornyeckas poib). dusnueckue cBoiicTa
noJincaxapuoB. XMMUYECKHe CBOMCTBA NoaucaxapuaoB. ['naponus nonucaxapunoB. KauecTBeHHas peakius Ha kpaxmail. [lonucaxapuabsl B mpupo/e,
ux Omonoruueckas poisb. [Ipumenenne nonucaxapuaos. [ToHaTue 06 NUCKYCCTBEHHBIX BOJIOKHAX. B3anmoaelcTBUe 1EUTIOI03bI C HEOPraHUYECKUMU U
KapOOHOBBIMH KHCJIOTAMH — 00pa30BaHUE CIOKHBIX d(PHUPOB.

JdemoncTpanuu. OGpa3ubl yrieBoJIoB M U3AeINi U3 HUX. B3aumoneiictBue caxapossl ¢ ruapokcuom meau (II). Tlomydyenue caxapara kKaiablus U
BBbIJIEJICHUE caxapo3bl U3 pacTBOpaA caxapaTa Kaiblus. Peakius «cepeOpsiHoro 3epkanay Juisl II0K0o3bl. B3anuMoelicTBre TIIOKO3bI ¢ YKCUHCEPHUCTOM
KUCIOTOH. OTHOIIIGHHE PACTBOPOB Caxapo3bl M MallbTO3bl (J1akT03bl) K ruapokcuay Mmemnu (1) mpu HarpeBanuu. O3HakomiieHHE ¢ (DU3UUSCKUMH
CBOMCTBaMHU LIEJUIIONIO3bI U Kpaxmaiia. HaOyxaHue 11emito1036l M KpaxMmaina B Boje. [lonydenrne HuTpara HesToI035l.

JlaGopaTopHble onbIThl. O3HaKOMIIEHHE ¢ (PU3NYECKUMMHU CBOWCTBAMM IUIFOKO3bI (anmTeyHasl ymakoBka, TabneTku). Bzanmoneiicreue ¢ Cu(OH), npu
paznmuuHOil Temriepatype. KuCIOTHBIA THUIpOSIW3 caxapo3bl. 3HAKOMCTBO C oOpas3namu mojucaxapuaoB. OOHapykeHHE Kpaxmana ¢ TOMOIIBIO

Ka4yecTBEHHOHN peakluu B Mezie, Xiele, KiieTyaTke, Oymare, Kielcrepe, Horypre, MaprapuHe. 3HAaKOMCTBO € KOJUIEKIIMEH BOJIOKOH.
JKcNepUMeHTAJIbHbIE 3a1a4u. Pacrio3HaBaHNe pacTBOPOB IIIOKO3bI U IiHLieprHa. OmnpeneneHne Haluuus Kpaxmasia B MeJie, Xjaebe, MaprapuHe.

Tema 6. Azorcoaep:kamme coenuHenus (11 yacon)



A M u H bl. CocTtaB u cTtpoeHne amuHOB. Knaccudukanus, m3oMepuss ¥ HOMEHKJIaTypa aMUHOB. AnmdaTtndeckue amuHbl. AHWIWH. [lomyuenue
aMUHOB: AJIKWJIMPOBAHUE aMMHaKa, BOCCTAHOBIICHUE HUTPOCOEAMHEHUH (peakius 3uHuHa). Pu3nueckue CBOWCTBA aMHUHOB. XMMUYECKHE CBOMCTBA
AMUHOB: B3aMMOJICHCTBHE C BOJOM M KUCIOTaMH. ['OMONOrMYecKHil psii apOMaTHUYECKUX aMUHOB. AJIKWJIMPOBAHUE M ALMIMPOBAHME AMHUHOB.
B3auMHoe BimsiHEE aTOMOB B MOJIEKYJIaX Ha MPUMEpe aMMHaKa, an(aTHIeCKUX U apOMaTHIECKUX aMUHOB. [I[ppuMeHenne aMuHoB.
AMUHOKHUCITOTSH MO enku CocTtaB U CTpOCHHE MOJIEKYJ aMUHOKHUCIIOT. M30Mepus aMUHOKHUCIOT. JIBOWCTBEHHOCTh KUCIOTHO-OCHOBHBIX
CBOMCTB aMUHOKHCJIOT U €€ MPUYHUHbL. B3aumMojeiicTBue aMUHOKUCIOT C OCHOBAaHUSAMH. B3anmojielicTBre aMUHOKHUCIIOT ¢ KUCJIOTaMu, 00pa3oBaHue
CIIOXHBIX 3pupoB. OOpa3oBaHrWe BHYTPUMOJEKYJSPHBIX coliel (OumosisipHoro mona). Peakuusi MOJUKOHAECHCAUU aMUHOKUCIOT. CHHTETHYECKHE
BOJIOKHA (KarpoH, YHAHT U Ap.). buonornveckas poiab aMmuHOKUCIOT. [IpuMeHenne aMmuHOKHUCAOT. benku kak npupoaHsie ononoauMepsl. llentuanas
rpynmna aroMoB U nentuaHas cBs3b. llentuasl. benku. [lepBuunas, BTOpUYHAsS U TpeTUYHAs CTPYKTYPhl OENKOB. XMMHUYECKHE CBOWCTBA OENKOB:
ropeHue, JeHaTypauus, THIPOIN3, KAUeCTBEHHbIE (IBETHBIC) PEAKIIUH.

buonornueckne ¢ynkuun OenkoB. 3HaueHue OenkoB. UeTBepTWyHash CTPYKTypa OCIKOB Kak arperamus OEIKOBBIX M HEOCIKOBBIX MOJCKYII.
I'mobGanpHas npobiema OEIKOBOTO rojI0/IaHus U MMyTH €€ PEIICHHUS.

HyxkneuHnoBb €KHUCITOTBHbL. OOIUN IUIaH CTPOEHUS HYKJIEOTUI0B. [IOHATHE O MUPUMHMINHOBBIX M IIYPUHOBBIX OCHOBaHUsX. [lepBuuHas,
BTOpUYHAS U TpeTHuHas cTpykTypsl Mosiekyibl JIHK. buonoruueckas pons JJHK u PHK. ['ennas unxenepus u 6uorexunonorus. Tpancrenubie GOpMbI
JKUBOTHBIX U PACTCHUI.

Hemoncrpanuun. dusnueckue cpoiictBa MeTuwinamuHa. ['openue merwiamuHa. B3aumonelicTBue aHWIMHA M METWJIAMHUHA C BOJAOW M KHCIOTaMHU.
OtHomenue OeH3oia U aHWIMHA K OpoMHOM Boje. OKpammBaHue TKaHEH aHMIMHOBBIMU KpacuteasiMu. OOHapyxeHne (yHKIMOHAIBHBIX TPYMI B
MOJIEKYJIaX aMUHOKUCITIOT. HelTpanu3anus menoyn aMuHOKUCIOTONW. HelTpanu3amnusi KUCI0Thl aMUHOKHUCIIOTON. PacTBopeHne u ocakaeHne OenKoB.
Jenatypanus 6enkoB. KauectBennsie peakuuu Ha 6enku. Moaenn monexynsl JIHK u pasnmmunbix BugoB mosnekyn PHK. O6pa3isl mpoayKToB muTaHus
U3 TPAHCTEHHBIX (JOPM PACTEHUI U KUBOTHBIX; JIEKAPCTB U MPETapaToB, U3TOTOBJICHHBIX C MTOMOIIBIO T€HHON HHKEHEPUU.

JlaboparopHbie onbIThI. 3roTOBIEHNE MIAPOCTEPKHEBBIX MOJEIIEH MOJIEKYJI M30MEPHBIX AMUHOB. M3roToBieHHE MOAENIEH M30MEPHBIX MOJIEKYII
coctaBa C3H7NO,. PactBopenue 6enkoB B BoJie U UX Koaryisius. O0HapyxkeHue Oenka B KypUHOM sIHIE U B MOJIOKE.

Tema 7. buojiornyeckn akTUBHbIE coeqnHeHnsi (8 yacoB)
B uTawmu u b [lorstue o Butamunax. Ux knaccuduxainus u od6oznauenne. Hopmel morpediienust BuraMuHoB. BomopactBopumbie (Ha mpumMepe
ButamuHa C) u kupopacTBopuMble (Ha mnpumepe BuUTaMuHOB A u D) BuTamunubl. IloHsTHe 00 aBUTaMUHO3aX, TMIEpP- M TUIOBUTAMHHO32X.
[Ipodunaktruka aBuTaMuHO30B. OTAEIBHBIE IPEACTABUTENN BOIOpacTBOpUMbIX BUuTaMuHOB (C, PP, rpynmnel B) u %upopacTBOpUMBIX BUTAaMUHOB (A,
D, E), ux 6uonoruveckas poib.

® e pMeHT 5L [lonatue o ¢pepmMeHTax Kak O OMOJOTMYECKHMX KaTalu3aTropax OEIKOBOM Mpupojbl. 3HaUYe€HHWE B OMOJIOTMM M NMPUMEHEHUE B
npomsliiieHHOCTH. Kitaccudukanus gpepmenToB. OCOOEHHOCTH CTPOEHHS M CBOWCTB (DEPMEHTOB: CENEKTUBHOCTH U 3()h(HEeKTUBHOCTH. 3aBHCHMOCTh
aKTUBHOCTH (pepmeHTa OT Temrepatypsl U pH cpenbl. OcOOEHHOCTH CTPOEHUS U CBOMCTB B CPAaBHEHUH C HEOPTraHMYECKUMHU KaTalu3aTopaMHu.

I' o p M 0 H bl. [loHATHE O TOPMOHAX KaK OMOJIOTMYECKM aKTHBHBIX BEIECTBAX, BBIMOJIHSIOUIMX SHAOKPHHHYIO PETYISIMIO KU3HEACSATEIbHOCTH
opranu3moB. Kiiaccudukanys TOPMOHOB: CTEpOUABI, MPOU3BOIAHBIE AMHHOKHMCIOT, MOJUIENTHIHbIE U O€lKOBble TOpMOHBL. OTAENbHBIE
IIPEICTaBUTENN TOPMOHOB: ACTPATNOI, TECTOCTEPOH, UHCYJINH, aJpEHAIMH.



JlekapcTtBs a. [lonarue o nexkapcTBax Kak XMMHOTEpANEeBTUUECKHUX Mpernaparax. ['pynmsl JekapcTB: cynbpamMuabl (CTPENTOLUA), aHTUOMOTUKH
(MeHUIIWJUTMH), acTHMpUH. be3omacHbie CIOCOOBI MPUMEHEHHS, JIEKapCTBEHHBIC (GopMbl. KpaTkue HCTOpPUYECKUE CBEACHHS O BO3SHHUKHOBCHHH H
pa3BUTHUH XUMHOTEpanuu. MexaHu3M JeiCcTBHS HEKOTOPBIX JIEKapCTBEHHBIX MIPENapaToB, CTPOCHHE
MOJIEKYJI, TIPOTHO3UPOBAHKE CBOMCTB HA OCHOBE aHA/IM3a XUMHUYECKOTO CTPOCHHUsS. AHTHUOMOTHKH, X KIacCU(DUKAIMS 1O CTPOCHUIO, TUITY U CIICKTPY
neiicrus. [Jucbakrepnos. HapkoTuku, HapKkoMaHUs U ee MpoduiakTuka.

Jemoncrpanun. OOpasnbl BHUTaMUHHBIX mpemapaToB. llomuButamunabl. Wmmroctpamuu  dotorpaduii KMBOTHBIX C pa3iUYHBIME  (hopMaMu
aBUTaMuHO30B. CpaBHEHHE CKOpocTH pasioxenus HyO, mox aeiictBuem depmenTa (kaTanassl) U Heopranuueckux karanmuzaropos (KI, FeCls, MnOy).
[Tmakar wim KogorpamMma ¢ M300paKEHHEM CTPYKTYPHBIX (OPMYN 3CTPaaMOIia, TECTOCTEPOHA, aJpeHalnHa. B3auMopelcTBHE aJpeHaInHa C
pactBopom FeCls. benkoBas npupona uHcynuHa (1IBEeTHbIE peakiuu Ha Oenku). [lmakarel wnm xomorpammsel ¢ popmyiamu amuia Cyiab(haHUIOBON
KHCIIOTBI, TUTHIPO(OINEBON U JIOXKHON AUTUAPOPOIUEBOM KUCIOT, OCH3WINEHUIWIUINHA, TETPALUKINHA, IIeOTaKCHUMa, aCTUPUHA.

JlabopaTopubie onbiThl. OOHapyXeHUEe BHTaMUHA A B pactuTenbHOM Macie. OOHapyxkenue BuTamuHa C B sO0mouHOM coke. OOHapykeHHe
BUTaMuHa D B kenTke KypuHOro siina. GepMeHTATUBHBINA THAPOIU3 Kpaxmala IMoj JeHCTBHEM aMuia3bl. PasznoskeHue mepokcuaa BOAOPOJa IMOJ
JICMCTBUEM Kartajia3bl. JleCTBUE AErMApOreHa3bl Ha METWUJICHOBBIM CUHUM. VIcmbITaHMe pacTBOPMMOCTH aJApEHAJIMHA B BOJE M COJITHOM KHUCIOTE.
OObnapy>keHue acnupruHa B TOTOBOH JieKapCcTBEHHOU popme (peakiiueit ruiponn3a Uik IBETHOM peakuuei ¢ cynbpaToM Oepuiiuns).

Tema 8. Xumnueckunii npakTukym(10 yacos)

KauecTBeHHBIN aHANN3 OPraHMYECKUX COEAMHEHUU. YTieBoJopoabl. CnupTel U (eHobl. Asbaerujpl U KeToHbl. KapOOHOBBIE KHCIOTHI.
VYrneBoasl. AMHUHBI, aMUHOKUCIIOTHI, Oenku. MneHTugukanus opraHuueckux coequHeHui. JleifictBue (pepMeHTOB Ha pa3iuyHbIe BellecTBA. AHAIM3
HEKOTOPBIX JIEKAPCTBEHHBIX MpEIaparoB (acnupuHa, napaleTaMmona).

11.2 COAEP’) KAHUE YYEBHOI'O TIPEJIMETA:

OBIIAS XUMMA 11 kiace (4 uaca B Heel1io, 136 uacos, u3 Hux 4 yaca pesepBHoe BpeMmsi )
Tema 1. Ctpoenne atoma(12 yacon)

ATOM—cHnoXHas yacTHu I a ATOM — CI0XHas yacTula. Jloka3zaTeabcTBa CI0KHOCTH CTPOSHUS aTOMa: KaTO/IHbIE U PEHTI€HOBCKHE
ayud, QorodPdexT, paauoakTUBHOCTb. OTKpPBITHE 3JEKTpPOHA, MPOTOHAa M HeWTpoHa. Monemu crpoenus atoma (Tomcona, Pesepdopna, bopa).
Maxkpomup 1 Mukpomup. KBaHTOBO-MexaHUUYEeCKHE IPECTABICHUS O CTPOCHHUHU aToMa.

CocTossHUEHINEKTPOHOB aToMe. Hyknonsl: nporons! u Heiirponsl. Hykmuasl. 306aps! u u3otomnsl. KBaHTOBO-MeXxaHHYeCcKHe
MIpe/ICTaBICHNs] O Mpupojae 3eKTpoHa. [ToHsTHE 00 3IIEKTPOHHON OpOUTAIM U 3JIEKTPOHHOM obOisiake. KBaHTOBBIE yMcla: IVIaBHOE, OpOUTAIBHOE
(mobouHoO€), MarHUTHOE U crnMHOBOE. [IpaBuia 3amoyHEHHs] YHEPTeTHUECKUX YpOBHEH M opOuTaneil snekrpoHamu. [IpMHIMII MUHUMYyMa SHEpPrHH,
3anpet [laymu, mpaBuno XyHna, npaBuio KiiedkoBCKOTO. DIEKTpOHHBIE KOH(HUTYpalu aTOMOB U MOHOB. OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHUS
aTOMOB XpoMa, MeJiu, cepedpa u Jip.

BaneHTHBEe BO3MOXHOCTHN aTOMOB XUHMHUUYECKHX dJ€EMEHT O B. BaleHTHBIE 37IeKTpOHBI. BalleHTHBIE BO3MOKHOCTH
aTOMOB XMMHUYECKHX 3JIEMEHTOB, 00YCIOBJICHHbIE Pa3IMYHbIMU (hakTopamMu. CpaBHEHUE MOHATUN «BAaJCHTHOCTBY» U «CTETIEHb OKH CIICHUS.

[lepnonnueckuit 3akoH u [lepuoguueckas cucrteMaxuMuueckunxd3uemMeHToB/[. . MenageneeBa u cTpoeHHEATOM a.
ITpennoceuiku otkpsiTus [lepuoauueckoro 3akona. OTkpeiTue 3akoHa. [lepBas popmynuposka [lepuoanueckoro 3akona. Ctpykrypa Ileprnoanueckoit
cucTteMbl 35ieMeHTOB. COBpeMEHHbIE MPEJICTABICHUS 0 XUMUYECKOM anieMeHTe. Bropas ¢popmynuposka Ilepuoanueckoro 3akona. [lepuonnyeckas



cucTeMa U cTpoeHue aroMa. OU3NYECKU CMBICI MTOPSAKOBOTO HOMEpA AJIEMEHTa, HOMEPOB TPYIIBI U epuona. [lepuoanyeckoe H3MEHEHNE CBOMCTB
AJIEMEHTOB: PaJInyca aToMa, dJIEKTPOOTPULIATEIbHOCTH. [IpUYrHbI N3MEHEHNS METANTMYECKUX U HEMETAJUIMYECKUX CBOWCTB 3JIEMEHTOB B IPYMIAX U
Nepuoaax, B TOM YHCI€ W B OOJBIIMX M cBepXOombmmx. OCOOCHHOCTH CTPOCHHUS aTOMOB aKTHHOWIOB W JAHTaHOWMIOB. Tperhs (hopmMyrupoBKa
[lepuonnueckoro 3akoHa. 3Hauenue [lepuonnyeckoro 3akona u Ilepruoanyeckoil CUCTEMBI AJISl Pa3BUTHUSI HAYKH M TOHUMAaHHUS XUMUYECKON KapTUHBI
MHpa.

Jemoncrpauuu. Porodpdexr. Karomusie myun (371€KTpOHHO-IIyueBbIe TPYOKH), MOJICIIN AJIEKTPOHHBIX 00JIaKOB (opOuTasneil) paznuyHoi (HOpMBI.
Paznuunbie Bapmantel Tabmun [lepmommueckoit cucteMsl xuMuueckux siaeMeHToB /[l M. MenneneeBa. OOpasibl NPOCTHIX BEIIECTB, OKCHUAOB H
THJIPOKCUIOB 3JIEMEHTOB 3-T0 MEPUO/Ia U JEMOHCTPAIIHS UX CBOMCTB.

Tema 2. Ctpoenne BemecTna. Jlucnepcubie cucremsl (21 yac) -
n00aBJICHO 2 Yaca U3 pe3epBHOTO BPEMEHHU ISl O0JIee JeTATbHOTO YCBOCHHS TeMbI «PacdeTHble 3a1aum»

XumMuueckasascBsiI3b.EnNuHasg npupoaga XUMUYECKOIMUCBS3 U [loHATHE 0 XUMUUECKON CBS3U KaK IMPOIECCE
B3aMMOJICHCTBUS aTOMOB C 0Opa3oBaHUEM MOJICKYJ, HOHOB M PAJMKAIOB. BUIBI XUMUYECKOU CBS3U. AMOpP(QHBIC M KPHUCTAUIMYCCKUE BEIIECTBA.
HNonnas xumudeckasi cBsizb. JunonabHbli MOMEHT CBsi3u. CBOMCTBA BEIIECTB C MOHHOW KpUCTaJIMYeckou pemietkoil. KoBasieHTHas cBs3b. MeTon
BAJICHTHBIX CBSI3¢i B 0Opa30BaHWU KOBAICHTHOW CBS3U. DIJIEKTPOOTPHUIATEIIHPHOCTh M PA3HOBUIHOCTH KOBAJICHTHOW CBSI3U IO 3TOMY IPH3HAKY:
MOJIsipHAast U HEMOJISIpHAsL.

Crioco6 nepexkpbIBaHMs JIEKTPOHHBIX OpOUTANIel U KiIacCU(PUKAIMS KOBAJIGHTHBIX CBSI3€H MO 3TOMY MPU3HAKY: S- U M-CBA3U. KpaTHOCTh KOBAJIGHTHBIX
CBsI3€H M UX KIacCH(pUKAIKs M0 3TOMY MIPU3HAKY: OJMHAPHAs, ABOWHAS U T. 1. MexaHu3mbl 00pa30BaHUs KOBAJIEHTHOI CBA3M: OOMEHHBINA U TJOHOPHO-
akuenTopHbiii. OCHOBHBIE CBOWMCTBA KOBAJIGHTHOM CBSI3U: HACHIIIAEMOCTb, HAMPABICHHOCTb, UIMOJIbHBIM MOMEHT. [l0JIIpHOCTH CBS3U U MOJISIPHOCTH
MoleKyibl. Kpucraminyeckoe cTpoeHue BEIIECTB ¢ ITUM TUIIOM CBSI3U, UX (PU3UYECKUE CBOMCTRA.

Meramnueckass CBsizb M ee ocoOeHHOCTH. DU3MYECKHE CBOWCTBA METAIOB Kak (YHKIHMS METAUNIMYECKOW CBSI3M W METaJUTMYeCKOU
KPUCTAJUIMYECKON PELIETKHU.

Bonopoanas cBsi3b 1 MexaHU3M ee 00pa3oBaHus. MeXMOJIEKyIIIpHas U BHYTPUMOJIEKYJIIpHAst BOJOPOIHBIEC CBsi3U. DU3HUECKUe CBOMCTBA BEIIECTB C
BOJIOPOJTHOM CBA3BI0. bruonornyeckast posib BOJOPOTHOM CBSI3U B OPTaHU3ALIUU CTPYKTYp OMOMOIUMEPOB.

Ban-nep-BaanscoBo B3aumojeiicTBue. OpHUEHTAIMOHHOE, WHIYKIIMOHHOE W JHUCIIEPCUOHHOE B3aUMOJCHCTBUE MEXKYy MOJICKYJIaMH. Y CIOBHOCTH
pa3AeseHus BEMIECTB 110 TUIIaM CBS3U, €IUHAS
MIPUPOJIa XUMUYECKOU CBSI3H.

l'nOpunuszanusgs opdbuTtaneil um reoMeTpU S MOJIeKY I Teopus ruOpUIN3alUN U OTTAIKUBAHUS BaJIEHTHBIX map. TUIb
TUOPUIU3AINY DJIEKTPOHHBIX OpOUTaJIEH M TEOMETPHST OPTaHUYECKUX U HEOPTAaHUYECKUX MOJIEKYII.

Te 0 p U 1 CTPOCHUS XUMHUYECKUX C O € T U H eH U U. [Ipennochiiku co3maHusl TEOPUU CTPOCHUS XUMHUYECKUX COSAMHEHHIA: paOOThI
npeamectBeHHUKOB A. M. bytneposa (K. b. [lroma, ®@. Benep, III. ®. XKepap, ®. A. Kekyne), cve3n ecrecrBoucnbitaresneit B . [llneiiepe.
JInunoctusie kayectBa A. M. byriepoBa. OCHOBHBIE MONOKEHUS TEOPUU XMUMHYECKOTO CTPOEHUSI OPraHMYECKUX COEAMHEHUH U COBPEMEHHOU
TeOpuHU CTpoeHUs. 3o0Mepusi B OpraHM4eCcKON U HEOPraHMYECKON XUMHH. B3auMHOE BIMSHUE aTOMOB B MOJIEKYJIaX OPraHMYECKUX U HEOPTaHUY €CKUX
BEILIECTB. OcCHOBHbIE HaIpaBJEHUS PA3BUTUS TEOPUM CTPOEHUST OPraHUYECKHX COEAUHEHUN (3aBUCHUMOCTb CBOMCTB BEUIECTB HE TOJBKO OT
XUMHUYECKOTO, HO M OT UX DJIEKTPOHHOTO W MPOCTPAHCTBEHHOTO CTpOoeHUs). MHAYKITMOHHBIN 1 Me30oMepHBIH 3 deKTsl. CTepeoperyIsipHOCTb.



JlnanekTuyeckrue OCHOBBI OOLIHOCTH IBYX B € I Y I MU X T € 0 p U Ml X U M U U. Jlnanektuueckue ocHOBbI oOmHocTH [lepuoanyeckoro 3akoHa
. . MenneneeBa u teopun crpoeHus A. M. BytiepoBa B cTaHOBIeHUU (paOOThI MPEAIISCTBEHHUKOB, HAKOIUICHHWE (DAaKTOB, y4acTHE B ChE3/ax,
PYCCKHII MEHTAIHUTET), peAcka3anuu (HOBbIe a1eMeHThl — Ga, Se, Ge 1 HOBBIE BellecTBa — U30MEPhl) U pa3BUTUHU (TpU HOPMYITHUPOBKH).

[TonuMeps opranumuyeckue u» Heoprauudyecku e [lorumepsl. OCHOBHbIE MOHATUS XUMUHU BBICOKOMOJIEKYIISIPHBIX
COCIUHEHUI: «MOHOMEDY, «IIOJIUMEDPY», «MAKPOMOJEKYJa», «CTPYKTYPHOE 3BEHO», «CTEMEHb MOJUMEpU3AINN», «MOJIEKYJspHas Macca». CrocoOsl
MOJTyYeHUsI TOJMMEPOB: pEaKIMH MOJUMEpHU3alMi W ToJuKoHAeHcaruu. CTpoeHHe MOJMMEpOB: TeoMeTpuueckas (opmMa MaKpOMOJEKYI,
KPUCTANIMYHOCT, U aMOp(HOCTb, cTepeoperyiaspHocts. [lomumepsl opranuueckue u Heopranumdeckue. Kayuyku. I[lmactmaccel. BosmoxHa.
buononuMepsl: OeNKM M HYKJIEWHOBBIC KHUCIOTHL. HeopraHudeckwe MOIUMEpPHl aTOMHOTO CTPOEHHS (QJIOTPOINHBIE MOAU(GUKAIMKA YTiepoa,
KPUCTATIMYECKUI KPEMHUM, CEJIeH U TeJUTyp LENOYEYHOIO CTPOSHUS, AUOKCU]] KPEMHHUS U JIp.) U MOJIEKYJISIPHOTO CTpOeHUs (cepa IuiacTudeckas u
Jp.).

HNucnepcHBIecHCcTeM bl UncThle BemecTBa U cMecH. Kitaccupukanus XuMIHYeCcKuX BemecTs 1o yuctore. CoctaB cMecei.

PactBopbl. PactBopuMocTh BemiectB. Kiaccudukanus pacTBOpOB B 3aBUCHMOCTH OT COCTOSIHHMSI PACTBOPEHHOIO BEIIECTBA (MOJIEKYJSIPHBIE,
MOJIEKYJISIPHO-MOHHBIE, HOHHbIE). TUIIBI PACTBOPOB 10 COJAEPKAHUIO PACTBOpPEHHOTO BemiecTBa. KonuenTpauus pactsopoB. [loHsiTHE «aucnepcHas
cucremay. Knaccudukaius TuCepCHbIX CHCTEM B 3aBUCUMOCTH OT arperaTHOTO COCTOSIHHSI AUCTIEPCUOHHOM Cpelibl U JUCIepCHOM (a3bl, a TaKKe IO
pa3mepy yactull. ['pyboaucnepcHble CUCTEMBI: SMYJIBCUN U CYCIIEH3UU. TOHKOIMCIIEPCHBIE KOJJIOWAHBIE CUCTEMBI: 3011 U renn. Dddexr Tunmans.
Koarynauus B komiongaeix pactBopax. CuHEpe3HcC B resisix.

PacuerHble 3aga4n. PacueTsl o xumuueckuM (opMyliaM. PacueTsl, CBsSI3aHHBIE ¢ TIOHATHSIMH «MAacCoBas JIOJISI» U «0ObEMHas JIOJIs» KOMIIOHEHTOB
cMmecu. Berunciienne MOoasipHOM KOHIIEHTPALMU PacTBOPOB.

JdemoncTpauuu. Moaenn KpUCTAUIMYECKUX PEUIETOK BEUIECTB C PA3JIMYHBIM THUIIOM CBA3€id. MoJeinn MOJIEKYN pa3auyHOM reomerpuu. Monenn
KPUCTAIJIMYECKUX PpELIeTOK anma3a u rpadura. Mojenun MoOIEKyld H30MEpPOB CTPYKTYpPHOH M MPOCTPAHCTBEHHON wu3oMepuu. Monenu
KPUCTANIMYECKUX PEHIETOK METauloB. Mo/enu M3 BO3IYLIHBIX 1IApPOB, OTPaXKarolle MPOCTPAHCTBEHHOE PACIIOJIOKEHHE sp3-, spz-, SP-ruOpUIHBIX
opOuTaneil B MOJIEKyJiax OpPraHUYecKUX U HeopraHndeckux BeriecTB. Kosiekmus muactMace v BOIoKoH. OOpa3iibl HEOPraHUYEeCKHUX MOJUMEPOB: CEPBI
MJIACTUYECKOH, pocdopa KpacHOTO, KBapla u ap.

Monenu monekyn 6enxoB u JJHK. O6pasipl pa3nuyabsix cucteM ¢ xxkuakoit cpenoit. Koarynsuusa. Cunepesuc. ekt Tunmans.

JlaGopaTopHble ONBITHI. 3HAKOMCTBO C KOJUICKIUSMH THUIIEBbIX, MEAUIIMHCKUX M OHOJOTHYECKUX reiedl m 3oised. [lomyueHue KOJTOMIHOTO
pactBopa xnopuaa xenesa (111).

Tema 3. Xumuueckue peaxunu (32 yaca)
n06aBieHo 2 yaca U3 pe3epBHOIO BpEMEHH IS 6oJiee IeTaabHOTO YCBOCHUSI TeMbl «PacueTHbIe 3a1aum»
Knaccudukaiyss XUMHYECKUX PEAKIMid B OPraHMYECKOW M B HEOPraHWYecKOW XuMmud. [IOHATHE O XMMHYECKOW PEaKIMH, OTIMYHE €€ OT

sa/IepHOH peakiuu. Paciiennenue siiep, TepMOsIEpHbINA CUHTE3, S/IEPHBIN 0OMEH. AJUIOTPOIHBIE U MOIUMOP(HBIE TPEBPALICHUS BEIIECTB.

Knaccudukaryst peakiyii B HOOPraHUIeCKOil XMMHUH [0 YHCITy M COCTaBY PEarnpyrolInX BEIIECTB (Pa3iokKeHHsl, COSTUHEHH S, 3aMEIIICHHUs, OOMEHa).
Krnaccudukanusa XuMHUECKUX peakliuii B OpraHMuecKoil XuMuu (IprucoeIMHeHus, 3aMeIlleHUs], OTLICTIEHUS, H30MEpU3alIlnN).

Knaccudukariyst peakiii o teruioBomy 3¢ dekry, no $pa3oBoMy COCTaBy, M0 y4acThIO KaTanu3zaTopa. OOpaTiMbie M HEOO paTHMBbIe peakiuu. THITbI
PCarcHTOB U IMOHATHC O MCXaHHU3MaX XUMHUYCCKUX peaKHI/Iﬁ (I/IOHHOM u CBO60)IHOpaJII/IKaJ'II)HOM). OXUCINUTEIIFHO-BOCCTAHOBUTEIIHHEBIE p€akuuu u
peaxiuu, uayiine 6e3 N3MEHEHHUS CTETICHEH OKHCIICHHUS 2JIEMEHTOB. MeXMOJIEKY ISIPHbIC i BHYTPHUMOJICKYIISIPHBIC OKUCITUTENbHO-BOCCTAHOBUTEb-



Hble peakuuu. Peaknmm AucCIponoOpUMOHUPOBaHUA. METOABI COCTABIEHUS OKHCIHTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIMNA: METOX JJIEKTPOHHOTO
OajmaHca W METOJ IOJIypEeaKIHii. OcCHOBHBIE TOHATHS XMMHYECKOH TepmoauHamuku. IlepBoe Hauano tepmoauHamMuku. TeruioBod 3¢ddext
XMMHYECKOH peakiuu. 3akoH ['ecca u cnenctBus u3 Hero. TertoTa (3HTanbnus) 00pa3oBaHus BellecTBa. TepMOXUMHUUECKUE PACUETHI.

[Tonarue sHTponuu. Bropoe Hauano tepmoamHamuiku. CBoOonmnas sHeprus ['mb6ca. Pacuerbl camMonmpoW3BOIBHOIO MPOTEKAHHMS XUMHYECKOM
peaxkuuu.

CxopocThbXxXUMHUUECKHUXDeEaKk U [Ipeamer xumnueckoir kunetuku. [loHsTHe ckopocTn XUMHUUYECKOM peakiuu. Kunetuueckoe
YpaBHEHHE PEAKIIMU U KOHCTAHTa CKOPOCTH XMMUYECKOH peakiuu. PakTopbl, BIUAIOLINE HA CKOPOCTh XUMUUECKON peakuuu (MpHpojia pearnpyomnmx
BELIECTB, KOHILIEHTpALUsi, TeMIlepaTypa, IOBEPXHOCTh CONPUKOCHOBEHMs BemiecTB).  [loHsTne o0 kaTanm3aropax M Karaiau3e. ['OMOreHHbId u
reTeporeHHbii karanus. depmeHTsl. DepMEeHTAaTUBHBIA KaTalu3 W ero mexanusM. lIpomotopel. Karamutuueckue siapl. MHrHOWTOpHL. MexaHu3M
NEHCTBYS KaTaJIN3aTOPOB.

OO0paTUMOCTh XUMHUYECKHUX peaKIUU XUMHUIECKOEpaBHOBECHe O0paTuMble XUMHUECKUE PEaKIIUN, U3MECHEHHE
sHeprun ['n66ca B o6paTrmom nporecce. XMMUYECKOE paBHOBECHE M €ro AuHamMHuecKuil xapakrep. Koncranra xumuueckoro paBHoBecus. [IpuHimn
Jle- lllarense. CmelieHne XMMUYECKOTO PaBHOBECHSL.

DONEKTPONUTHUYECKAAAUCCOLUHUaAI U A. DIEKTPOJIUTEL U HEBJIEKTPOIUTHL. DJIEKTPOJUTHYECKAS TUCCOLUALMSI, MEXAHU3M
JUCCOLMAIMKN BELIECTB C Pa3IMYHBIMU BUJAaMU CBsA3H. CuibHbIE U ci1a0ble 37eKTpOoiauThl. CTeneHb AUCCOLUUAMN U €€ 3aBUCHMOCTb OT Pa3jIMYHbIX
¢dakTopos. Koncranra quccounanuu. [Ipousseaenue pacrsopumoctu. MlonHoe npoussenenue Boabl. [lonsarue pH. Bogopoanslil mokazaTens.

I'u g ponwu 3 I'magponmus xak oOMeHHBIN mporiecc. OOpaTUMBIE ¥ HEOOPATHMBIH THIPOJIN3 OPTaHMYECKUX M HEOPraHMYECKUX BEIIECTB.
I'maponus coneit. I'maponu3 opraHMYecKUX COCIUHEHHMH Kak XMMHYecKas ocHoBa oOMeHa BemiecTB. ['maponns AT® kak 0CHOBa 3HEPreTHYECKOro
oOMeHa B JKMBBIX Opranu3zMax. [ Maponm3 opraHMyecKiX COCTUHEHUH B MIPOMBIIUICHHOCTH (OMBUICHHUE KUPOB, TIOJTYYSHHE THAPOIM3HOTO CIIUPTA U T.
1.). Ycuienue U nojgaBieHue o0paTuMoro ruJipoinsa. 3HaueHue THAPOIN3a B IPOMBIIIUIEHHOCTH U B OBITY.

Pacuernble 3amaum. Pacuerbl MO TEPMOXUMHUYECKMM YpaBHEHHsM. Bpruncienue temoBoro s¢ddexra peakuuu M0 TEMIOTe 00pa30BaHUSA
pearupyomux BeUecTB U NPOAyKTOB peakuuu. Onpenenenue pH pacTBopa 3a1aHHON MOJISIPHON KOHLEHTpauuu. Pacuer cpenHell CKOpOoCTH peaklnuu
[0 KOHLEHTPAlUsSM pearupyroliyux BelecTB. BbIUMCIEHUS C HUCHOJIb30BAaHUEM IMOHATHS «TEMIEPATypHBIH KOI(PPUIMEHT CKOPOCTH PEAKIHI.
HaxoxaeHne KOHCTaHTbl pABHOBECHS PEAKIIMY 110 PABHOBECHBIM KOHIIEHTPALUAM U OIIPEIEICHUE NCXOHBIX KOHIIEHTPAIUH BEIECTB.
JlemoHCTpanuu. AJIOTpOINHBIE TpeBpamieHust cepsl U Qocdopa. Peaknum, uaymme ¢ oOpa3oBaHHEM Tas3a, ocajka WM BOJbl. OKHUCIUTEIHHO-
BOCCTAHOBHTEIIbHbIC PEAKIUH B HEOPraHWYeCKOW XUMHUHU (B3aMMOJCUCTBHE IMHKA C pacTBOpPaMH COJISTHOM kucnotel U cynabdara memu (11)).
OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKLIMM B OPraHMYECKONM XUMHUM (OKHCIEHUE ajlbJeruaa B KapOOHOBYIO KHCIOTY —PpEaKlUs «cepeOpsHOro
3epKasiay WM peakuus ¢ rugapokcuiiom menu (II), okucrnenue sTaHona Ha MeIHOM KaTanuzatope). V3ydeHue 3aBHCHMOCTH CKOPOCTH XUMHUYECKOU
peakiuy OT KOHLIEHTpAllMM BEIIECTB, TEMIIEPaTyphl (B3aUMOJIEHCTBUE THOCYJb(haTa HATPHUsl C CEPHOM KHUCIOTOI), MOBEPXHOCTH CONMPUKOCHOBEHMSI
BEIIECTB (B3aMMO/ICHCTBUE COJITHON KUCIIOTHI C TPaHy/IaMHU M IMOPOIIKAMHU aTFOMUHMS MM LIMHKA). [IpoBeieHne KaTaluTHYeCKUX peakii a3IoxKeHus
IIEPOKCUJIA BOJOPO/1a, TOPEHUS caxapa, B3auMOJACHCTBUSA noaa U amoMuHusA. Koppo3us sxene3a B BOIHOM Cpesie ¢ ypOTPOITHHOM U
6e3 Hero. HabmoieHne cMeneHnss XUMUYEeCKOr0 paBHOBECHUS B CHCTEME:

FeCl; + 3KSCN «—— Fe(SCN); + 3KCl
CpaBHeHHE IIEKTPONPOBOJHOCTH PACTBOPOB 3JIEKTPOIUTOB. CMElIeHHe PaBHOBECHS JAUCCOLMAIMU CIa0bIX KUCIOT. MHIUMKATOPBl U M3MEHEHHE HX
OKpacKH B pa3HbIX cpefax. VOHHbIE peakuu U yCJIOBHsI UX MpoTekaHus. ['maponn3 xkapOOHATOB, CylIb(paTOB M CHIMKATOB ILIEIOYHBIX METAUIOB,
Hutpata cBuHna (I1) nnn nuuuka, xnopuaa ammonusi. CepHOKHMCIBINA U (hepMEHTATUBHBIN IMIPOJIN3 YTIIEBOAOB.



JlabopaTopHble omnbIThbl. Paznoxenue mepokcuaa Boaopoaa ¢ momoripio okcuaa meau (1) m kartamaser. 3HakomcTBO ¢ Kosutekimedn CMC,
coJiepKallux PH3UMbL. Peakuuu, uaynme ¢ 00pa3oBaHUEM OCaJIKa, ra3a Wid BOJBI JIsi OPraHUYECKUX U HEOPTraHUYECKHUX 3JIEKTPOIUTOB. Paznuunbie
cilydau ruzapoiu3sa coneil. MccnenoBanue cpebl pacTBOPOB € TOMOIIbIO HHAUKATOPHON OyMmaru.

[Tpaktuyeckas padora Ne 1. CKOpOCTh XMMUYECKHUX peaKkiiii. XMUMHUYECKOE PaBHOBECHE.

[TpakTrueckas padota Ne 2. Perenue sKcriepuMeHTANBHBIX 3371a4 110 TeMe «I uIposu3y.

Tema 4. BemecTtBa u ux cBoiicrpa (59 yacoB)

Knaccudukanus HeopraHudeckux B € Il € ¢ T B. BemlecTBa mpocTeie U cliokHbIE. biaaropoansie ra3pl. CpaBHUTEIbHAs XapaKTEPUCTHKA

MPOCTBIX BEMISCTB: META/NIOB M HEMETAUIOB, OTHOCHUTEIBHOCTh 3TOW Kiaccupukammu. CIOXKHBIE BEHIeCTBA: OMHAPHBIC COCIUHEHUS (OKCHUJIBI,
rajloreHubl, CyabGuasl U T. 1.), TUIPOKCHUIBI, coiu. [loHsATHE O KOMIUIEKCHOM coequHeHHH. OCHOBBI KOOPIMHAIIMOHHON TEOPHUH CTPOCHUS
KOMIUIEKCHBIX coenuHeHuil A. Bepuepa. JloHOpHO-aKIeNTOPHOE B3auMOJIEHCTBUE KOMILIEKCOOOpa3oBaresneil u nuranioB. KoopauHaimoHHoe 41ciio
KOMIUIEKCOOOpaszoBartens. BHyTpeHHssT U BHEIIHssA cdepa KOMIUICKCOB. Jluccoruanusi KOMIUIEKCHBIX COoequHeHHH. [IpruMeHeHne KOMIUIEKCHBIX
COEIMHEHHI B XUMHYECKOM aHAJIM3€ U B IPOMBIILIEHHOCTH, UX POJIb B IIPUPO/IE.
Knaccudukanuss opraHudeckux B € 1 € ¢ T B. Kiaccudukamusi OpraHMYecKUX BEIIECTB 10 CTPOCHHIO YIVIEPOJHOW Ienu (aIHUKINYECKUue W
LUKINYECKHE, HACHIIIEHHBIC U HEHACHIIIICHHbBIE, KAPOOIIMKINYECKUE U TeTEPOIUKINYECKHE, apOMAaTHUYECKHE YIIeBOJOPO/IbI). YTIEBOAOPObI (AJIKAHBI,
QJIKEHBI, AJIKWHBI, UWKIOAIKAHbI, AJIKaIUEHbI, apeHbl, TaJOr€HONPOU3BOAHBIC YIJIEBOJIOPOAOB). DYHKIIMOHAIBHBIE TPYHMbl (TUIPOKCUIbHAS,
KapOOHUJIbHAS, KApOOKCHIIbHAS, HUTPOTPYIIA, aMHHOTPYIINA) U KilacCU(PHUKAIUS BEUIECTB 110 3TOMY MpHU3HaAKY. [ eTepodyHKIIMOHATEHBIE COeTUHEHUSI.
I'eTepormkinyeckre COeTUHEHUS.

M e T a 1 1 b Ilonoxenue meramwioB B Ilepuomnueckoit cucreme [[. M. MenneneeBa. OcoOCHHOCTH CTPOSHHS aTOMOB M KPHCTAJIOB.
[Mommmopdusm. OO6mue dusmdeckne cporicTBa MeTawioB. DeppoMarHETHKHW, TapaMarHETUKH W JIHAMarHETHUKH. DNEKTPOXUMUYECKUN  PsJT
HanpspkeHud MeTtanioB. CTaHJapTHBIN BOJIOPOAHBIN 31ekTpo. CTaHmapTHBIE 3JIEKTPOIHbIE MOTeHIHanbl. O0IIMe XMMUUECKUEe CBOMCTBA METaIOB:
B3aUMOJICHCTBUE C HEMETaUIaMH, BOJOW, OMHAPHBIMU COCIWHEHUSIMH, KHCIIOTaMH, COsIMU. B3anmoseiicTBre HEKOTOPHIX METALIOB C PACTBOPAMHU
LIETI0YEH.

B3anMoseiicTBre aKTUBHBIX METAJLUIOB C OPTaHUYECKUMU coeTMHEHUSIMU. OCOOCHHOCTH peaKIuii METaIOB ¢ a30THOW M KOHIIEHTPUPOBAHHOW CEpHOM
KHUCJIOTOM.

Koppo3us mertamnno B. [louarue koppo3uu. XuMudeckasi U JIEKTPOXUMHUYECKAsE KOPPO3HS M CIIOCOOBI 3aIIUTHl METANIOB OT KOPPO3UH.

O6mue cnocoOB MONyYeHHUST MeTadnao B Meraunsl B npupoge. OCHOBHbIE cOCOOBI MOTyYEHUS METAIIOB
(mupomeTayulyprusi, THAPOMETAUIYprusi, 3JIEKTPOMETAJUIYPrus). DONEeKTPOIu3 KakK OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIA Ipolecc. DIEKTPOIU3
pacIiaBoB 3JIEKTPOIUTOB. DJIEKTPOJU3 PACTBOPOB 3JIEKTPOJIUTOB C MHEPTHHIMU M aKTUBHBIMHM 3JEKTpoJaMH. VCMonb30BaHHE 3JIEKTPOJM3a B
npoMbIIeHHOCTH. ["anbBanndeckue anemMeHTsl. [Iporecchl Ha IEKTPOoIax B TATbBAHUYECKOM AJIEMEHTE. AKKYMYJISITOP. TOITMBHBIC DJIEMEHTHI.

MetanaernaBHB X0 AT p Yy llenounsie meramibl, o01Iast XapakTeprcTUKa Ha OCHOBE ToNokeHus B [lepuoanueckoit cucreme
anemenToB J[. . MenzeneeBa u CTpOE€HHUS aTOMOB.

[Tonydenue, puznyecKkne 1 XUMUIECKIE CBOWCTBA, PUMEHEHUE

MIEJIOYHBIX METAJUIOB W UX COeAMHEHWHN. bepwimii, Marauii, meaouyHOo3eMebHbIE METAJIBI, UX OO0IIas XapaKTepUCTUKAa Ha OCHOBE TOJIOKCHHS B
[lepuoanueckoit cucteme snemeHtoB [I. M. MenaeneeBa u crpoeHusi atoMmoB. [lomyueHue, ¢uanyeckue M XUMHUUYECKHE CBOMCTBA, MPUMEHEHUE
[IEJTOYHO3EMEIIBHBIX METAJIOB U UX COCTMHEHUM.

ATIOMUHUH, CTpOCHHE aTOMa, PU3NUYECKHE U XUMUYECKIE CBONCTBA, MOJTyYeHHE U IPUMEHEHHUE.



MeTananbsmoOOYHBIXIOAT pYy N I XapaKTepUCTUKA METAIJIOB TOOOYHBIX MOATPYII 110 MX NoJoxkeHuto B [lepuoauueckoii cucteme
anementoB JI. 1. MenneneeBa U CTpOGHHIO aTOMOB.  Mezb: (HU3MYECKHE M XUMHYECKHME CBOWCTBA, IMOJIyYCHHE W INpHUMEHEeHHe. Baxueime
coeauHeHus meau. duznyeckre U XUMHUYECKUE CBOMCTBA, MOIY4YEHUE U IPUMEHEHHE [IMHKA. XapaKTepUCTHKA BaKHEHIINX COeAMHEH UM (OKCuaa U
THJIPOKCU/IA LINHKA).

dusnueckue M XMMHUYECKHE CBOMCTBA, MOJIY4YEHHE M INPUMEHEHHE XpoMa. XapaKTepUCTHKA Ba)KHEHIIMX COEIMHEHMH (OKcHIa U THUIAPOKCHIA
xpoma (III), niuxpomaToB 1 XpOMAaTOB MIETOYHBIX MeTaIOB). OCOOEHHOCTH BOCCTAHOBJICHUS JTUXPOMATOB B 3aBUCUMOCTH OT CPEJIbl PACTBOPOB.

Du3nyecKkue U XMMUYECKHE CBOWMCTBA, NOJYYEHHE M IPUMEHEHHE MapraHna. XapakTepUCTUKA BaKHEUIINX COCIUHEHMN: OKCUAOB, I'MAPOKCHUIIOB,
coseir. OcoOeHHOCTH BOCCTAHOBIJICHUS IIEPMAHTAHATOB B 3aBUCUMOCTH OT CpEJIbl PACTBOPOB.

He me T ann b [onoxenne nemeramnos B Ilepuonnyeckoit cucreme J. 1. MenneneeBa. OcOOEHHOCTH CTPOEHHSI aTOMOB M KPHCTAJUIOB.
Amorponus. braropognsie rassl. OxuciuTeNnbHble M BOCCTAaHOBUTENIbHBIE CBOMCTBA HemeTaiioB. OOmias XapaKTEepUCTHKAa BOJOPOIHBIX
coequHeHU HeMeTaiioB. OOmias XapaKTepUCTHKAa OKCHUJIOB M THUJIPOKCHIOB HEMETAJIOB. lNamorensl. CTpoeHue aTroMoOB TalIOTEHOB, HX
CpaBHUTENbHasE XapakTepucTuka. CBoWCTBAa MPOCTBHIX  BEIECTB, OOPa30BaHHBIX TIajoreHamMu. OKUCIUTENbHBIE CBOMCTBA TIaJOr€HOB.
["anoreHoBoIOpO/IbI, UX CBOWMCTBA, CPAaBHUTEIbHAS XapaKTEPUCTHKA. XJOpP M €ro COEAMHEHHS, HAaXOXJIEHHWE B IpPHUpOJE, MOJyYeHHE, CBOMCTBA,
IIPUMEHEHHE. XJIOPOBOAOPO U COJIAHAsA KUCa0Ta. XJopubl. KucioponHble coelMHEHUs XJI0pa.

Xanbkorenol. HaxoxxaeHue Kuciopoja M cepbl B IPUPOJE, MOIYyYEHHE MX B MPOMBIIUIEHHOCTH U jaboparopuu. CBOMCTBA KUCIOPOAA U CEPBL:
aJIoTponus. M (U3MUYECKHe CBOWCTBA aIOTPOITHBIX MOJAM(DUKAIMI;, OKUCIUTENIbHBIE CBOMCTBA KHUCIOpPOJAa U CEpbl B peaKUUsX € MPOCThIMU
BellecTBaMu. BoccraHoBuTeNbHbIE CBOMCTBA cepbl. OKHUCIEHHE KHCIOPOAOM CIOXKHBIX BemecTB. OKHUCINUTENbHbIE CBOICTBA 030HA. [IpumeHeHue
kuciaopoaa u o3oHa. Ilpumenenue cepbl. CepoBOmOpOJ, HAXOXKICHHE B HPUPOE, MOJIyuY€HHE, CTPOEHHE MOJEKYJIbl U CBOHCTBA: (U3MYECKUE U
xumudeckne. CepoBomopoanas kucinota U cyiabuabl. Oxcun cepsl (IV), ero cpoiictBa. Cepuucras kuciora u ee conu. CepHas KHCIIOTa:
POMBILIUIEHHOE MTPOU3BOJICTBO, (PU3UYECKHE U XMMHUYECKHE CBOICTBA (OKHCIUTENIbHBIE U OOMeHHBbIe). [Ipumenenue cepHoit kuciaotel. Conu cepHOH
KHCIIOTBHI.

Azor. Haxoxnenue B mpupoae, noiaydeHue. CrpoeHne mMosekysbl. OKUCINUTEIbHBIE U BOCCTAHOBUTENIBHBIE CBOMCTBA a30Ta. IIpuMeHeHue aszora.
AMMuax: rnoysy4eHue, CTpOeH1e MOJIEKYJIbl, CBOMCTBA (OCHOBHBIE, PEAKIIMH KOMILJIEKCOOOPAa30BaHMsl, BOCCTAHOBUTENbHbBIE, OKUCIUTENbHbIE, PEAKLIUN C
OpPraHUYECKUMH BEILECTBAMHU U C YIIEeKUCIbIM razoM). Comu aMMOHMS U UX puMeHeHne. OKCuIbl a30Ta, X CTPOEHUE U CBOMCTBA. A30THAs KUCIIOTA:
MOJIy4Y€HHUE, CTPOCHNE MOJIEKYIIbI M cBoMcTBA. HUTpaThl, X TepMHUecKoe pasiiokeHue. Pacno3HaBaHne HUTPATOB U UX IPUMEHEHUE.

®ocdop. Haxoxnenue B mpupoje, noiaydeHue. AuioTponus U ¢usndeckue cBoiicTBa Moaupukaumii. OKUCIUTEIbHBIE CBOMCTBA (peakluu C
MeTaJlJlaMH) U BOCCTaHOBUTENbHbBIE CBOWCTBA (hocdopa (peakuuu ¢ rajJoreHamMH, KMCIOpOI0M, KOHLIEHTPUPOBAHHON CEPHOM M a30THOM KHCIOTAMH).
Oxcun pochopa (V). DocopHbie KUCTOTHI U UX CONH.

VYrinepoa. Haxoxnaenue B mpupone. Astorponuss W (usuyeckue cBoicTBa Moaudukanui (MoBTOpeHHe). XHWMHUYECKHE CBOMCTBA Yriepoja:
BOCCTAHOBUTEINIbHBIE (B3aMMOJICHCTBHE C TrajloreHaMM, KHCIOpPOJOM, Cepoil, a3oToM, Boaol, okcuaoM meau (II), KOHLIEHTPUPOBAHHON CEpHON U
a30THOM KHCIIOTaMHM) M OKHCIUTENbHbIE (B3aMMOAEHCTBHE C MeTalIaMH, BOJOPOAOM, KpeMHueMm, 6opom). [lomydeHue, cBONCTBAa W NMpUMEHEHHE
OKCHJIOB yIJIepo/ia. YTOJIbHAs KUCIIOTa U €€ COJIH.

Kpemuuii. Haxoxnenue KpeMmMHHsT B TpHUpPOJIE U €ro ImojyuyeHue. AJUIOTpONHs M CBOWCTBAa aUIOTPOMHBIX MOJIU(MUKAIMA KPEMHUS.
BoccranoButenbHble (peakluu ¢ TajJoreHaMu, KUCIOPOJOM, PACTBOPAMHM IIEJIOUeii) U OKUCIUTENIbHBIE CBOMCTBA KPEeMHHUs (PEaKLUU C MEeTallIaMu).
[Ipumenenue kpemuusi. OKCUA KpeMHUs, KpEMHHUEBasi KUCJIOTa U ee coii. CUIMKaTHAs TPOMBIIIIEHHOCTb.

KucnoreopraHmuecCKUEeMHEOPraHu4YeCcKHUE.



CocraB, knaccudukanss 1 HOMEHKJIATypa HEOPTaHUYECKUX M OpraHmyeckux KUcioT. [lonmydyeHue Ba)KHEHIIMX OpraHMYECKUX M HEOpPraHM4ecKHX
KHCIOT. XMMHMUYECKHE CBOWCTBA (peakUuu € METaUlaMH, C OKCHUJAMM METAJlJIOB, C OCHOBAaHUSAMHU, C COJSIMH, €O cnupTramu). OKHCIUTENIbHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA KUCIOT. OCOOEHHOCTH CBOMCTB CEPHON U a30THOM KUCIIOT, MypPaBbHHOMN U I11aBEJICBOM KUCIIOT.

OcHOBaAaHUS OpraHHUYECKHE MW Heopraunuyeckue. Cocras, Knaccupukaysi, HOMCHKIATypa HEOPraHNYECKUX U
OpraHMYeCKUX OCHOBaHHM. OCHOBHBIE CIOCOOBI MOJYYEHHUS THJIPOKCHIOB METAJUIOB (IIeouell — peaklusMHd METAJIOB U UX OKCHJIOB C BOJIOM,
HEPaCTBOPHMBIX OCHOBAHUN — peaKIfeld 00MeHa).

[Tonyuyenne aMMuaka 1 aMMHOB. XMMHUYECKHE CBOWCTBAa OCHOBAHMIA: IIE€JI0YeH (peakluy ¢ KUCIOTaMH, KUCIOTHBIMUA OKCHJIAMH, PACTBOPAaMU COJIEH, €
IPOCTHIMH BEIIECTBAMHU, C TaJOUJONPOU3BOAHBIMU YIIIEBOJIOPOJOB, (PEHOIIOM, >KMPaMH); HEPACTBOPUMBIX OCHOBAaHMH (pPEaKIMHU C KHUCIOTaMH,
peaKuu pas3ioKeHus).

AMbpoTepHBEOpTraHUYECKUEUNHEOpPTraHuuyeckuecoeauHeHHU 1. Cnocodbl nonydeHus aMmpoTepHbIX COeIMHEHUN
(aM(poTEepHBIX OCHOBAHHI U AMUHOKHCIIOT), UX XUMUYECKHE CBOWCTBA. OTHOCUTENILHOCTD JICICHUS] COSTMHEHHUI HA KUCIOTHI 1 OCHOBAHUSI.

'eneTnueckassCBIA3bBbMEXKIYKIACCAMUOPraHUYEeCKUXUHEOPraHudyecKkuxcoeaquHeHu i [loudarus
«TEHETHYECKas CBSI3b» U «TE€HETHYeCKUH psa». OCHOBHBIE NPU3HAKU T'€HETUYECKOro psjia. I'eHeTndyeckue psjibl METAJUIOB (Ha MpUMEpPE KaJlbLiUs U
JKelle3a) U HEeMETaJUIOB (Ha MpUMepe cepbl U KPEMHUS) U IEPEXOAHOr0 dJIeMeHTa (Ha mpuMepe allfoMuHMs ). [ 'eHeTudyeckue psibl U TeHeTu4YecKasi CBSI3b
B OPraHWYECKON XMMUHU.

EnuncTBO MUpa BelecTs.

Pacuernble 3amauyu. Beramcienne Maccsl WM 0o0beMa IMPOJYKTOB PEAKIMH 10 M3BECTHOW Macce WJIM 00bEeMYy MCXOJHOTO BEIIECTBa,
coJiepKalllero npuMecH. Boluncienre Maccbl UCXOJHOTO BEIIECTBA, €CJIM M3BECTEH MPAKTUYECKUN BBIXOJ M MaccoBas €ro J0Jisi OT TEOPETHYECKH
BO3MOJKHOTO. BBIYMCICHHS 1O XMMHYECKUM YPaBHEHUSM pPEaKIMH, €CIM OJHO M3 pPEarupyrolux BEIIeCTB AaHO B u30bITKe. OmpeneneHue
MOJIEKYJISIPHOM ()OPMYJIIBI BELIECTBA 110 MACCOBBIM JIOJISIM 3J1eMeHTOB. Onpe/enenrne MoJIeKyIsIpHON popMyJIbl Ta3000pa3HOro BEIecTBa [0 U3BECTHOM
OTHOCHUTENIbHOM IJIOTHOCTM M MAacCOBBIM JOJIIM 3J€MEHTOB. HaxoxkieHue MoJieKynspHOM (opMmyibl BeliecTBa 1o macce (00beMy) MpOJyKTOB
cropanus. KomOunupo-

BaHHbIE 3a/1a4H.

Hemonctpauuu. Komreknus «Knaccudukanuss HeopraHuyeckux BemiecTB». IlomydeHMe KOMIUIEKCHBIX OpPraHMYeCKMX M HEOPraHWYEeCKHUX
coenuHeHnil. JlemoHcTpalusa cyxux KpucrauioruaparoB. Kommekmus «Knmaccudukanusi opraHnueckux BeHIECTB». Mojaenn KpUCTALUTHYECKUX
pemeTok MeTayuioB. Koyiekius MeTalioB ¢ pasHbIMU (M3WYECKMMHU CBOWcTBamMH. B3anMopelicTBHE METalIoB ¢ HeMeTaulaMu (LIMHKa C Cepoii,
QTIOMUHUSI C MOJIOM), C pacTBOpaMH KHUCJIOT W Imenoudeid. ['opeHne meramioB (IMHKa, »ejle3a, MarHus B KHUCIOpoje). BzanMopeiicTBue a3oTHOM U
KOHLEHTPUPOBAHHON CEPHOM KHUCIOT ¢ Melnplo. Koppo3us MeTalioB B pa3iWYHbIX YCIOBUSAX M METOABI 3amiuThl OT Hee. Komekuus pyn.
Boccranosnenue menu u3 okcuna meau (1) yrimem u Bomopogom. Antomunorepmusi. Bzaumopeiicteus cynbdara meau (I1) ¢ sxenezom. Cocrapiienue
rajJbBaHMYECKUX IEMEHTOB. DJEKTPOiIu3 pacTBopa cyiabdara Meau (II). OOpasibl mENOUHBIX METAIIOB. Peakius oKkpalmuBaHus MJIaMEeHU COJSIMU
IIeJIOYHBIX MeTaJlIoB. B3anmoseiicTBie TUTHS U HATpUs C BOJOW M ATUIIOBBIM ciupTOoM. B3aumoneiictBue Hatpus ¢ cepoit. OOpasisl Metamios 1A
rpynnsl. BzaumoneiictBue kanpuus ¢ BoAol. ['opeHre mMarHus B BOJAE M TBEPAOM YIVIEKHCIIOM Ta3e. KauecTBEHHbIE peakIMM Ha KaTHOHBI MarHus,
Kanpus, 6apus. Peakiyu okpamuBaHus iaMeHu coisiMu MetayuioB [IA rpynmsl. Mcnonb3oBanue runpokcuna meau (I1) B kauecTBEHHBIX peakusax
opranndeckux coenuHeHuit. Ilepexon xpomara B auxpomar u oOparHo. [lomydeHume w wmccnemoBanue CBOWCTB Tuapokcuaa xpoma  (I1).
OxucnuTenpHble CBOMCTBA AUXpoMaTa Kanus. OKHCIUTENbHbIE CBOMCTBA MEpMaHraHaTa Kajlus B PEaklMsIX ¢ OPraHWYeCKUMHU U HEOPraHUYEeCKUMHU
COeMHEHUsAMH. MOJenu KpUCTAJUIMYECKUX PEIIeTOK Moja, aiMasa, rpadura. B3pbB cMecu Bojopoaa ¢ KHCIOpoaoM (rpemydero rasza). ['openue



cepsl, ¢ocdhopa u yrias B kuciaopoae. OOecuBeunBaHue OpOMHONM (MOIHOWM) BOABI ATHICHOM. ['amoreHsl (mpocThie BemiecTBa). OKUCITUTEIBHBIC
CBOMcTBa XJI0pHOU BOAbL. Ilomyuenue consHoM KucnoThl U ee cBoiicTBa. [lomyuenue kuciaoposa. IlomyueHue okCHI0B TOPEHUEM IPOCTBIX U CIIOKHBIX
BellecTB. BzaumopeiicTBue cepbl ¢ MeTaliamMu (aIIOMHUHHEM, LMHKOM, >ene3om). IlonydeHue cepoBofopona M CEpOBOJIOPOAHON KHUCIIOTHI,
JI0Ka3aTeNbCTBO HaNU4uus Cynb(pua-uoHa B pactBope. CBolicTBa cepHOW KHCIOTHL. CXema MpPOMBIIUICHHOW YCTAaHOBKM (PPAKIIMOHHOW INEPETrOHKU
Bo3ayxa. [lonyuenue u pasnoxkenue xyopuaa ammoHus. [lomyuenue okcupa azora (IV) peakiueil B3auMoaelWcTBUS MeIU C KOHICHTPUPOBAHHOM
a30THOM KuciaoToi. Bzaumoneiicteue okcuaa azora (IV) ¢ Bomoii. Pasnoskenne HuTpara HaTpus, TopeHue yepHoro nopoxa. ['openue docdopa, pac-
TBOpeHue okcunaa ¢ocdopa (V) B Bole U HCCIEAOBAHHE MOJIYYEHHOIO PAcTBOpa MHAMKATOPOM. KoJuleKiusi MpUpOAHBIX COEOUHEHH yriiepoja.
Kpucrannuaeckne permerku anmasa u rpaduta. AjxcopOius okcuna azota (IV) akruBupoBanabM yriem. [lepexosn kapOoHaTa B ruapokapOOHAT H
oOparHo. Komiekuuu mpupogHBbIX CUIMKATOB M MPOAYKIMHU CHIIMKATHOM MPOMBIIUIEHHOCTH. B3anmojeiicTBHe KOHIICHTPUPOBAHHBIX a30THOM H
CEpHOIl KUCIIOT, a Takke pa30aBICHHONW a30THOW KHUCIOTHI ¢ MeJblo. Peakius «cepeOpsHOro 3epkayia» JUisi MypaBbUHOM KUCIOTHL. B3aumopeiicTBue
aMMHaKka ¥ METHWJIaMHHa C XJIOPOBOJOPOJOM U BOJOW. B3ammopeiicTBue pacTBOpa THAPOKCHAA HATpUs C aM(pOTEPHBIM THAPOKCHUIOM IIMHKA WIIN
antoMuHusl. OCyIIECTBICHUE TPEBPAILICHUM.

JlabopaTopubie omnbIThl. O3HakOMJIEHME € 0O0pa3llaMy IMPEACTABUTENEH pa3HbIX KJIACCOB HEOPraHMYeCKUX BellecTB. BiaumopeiicTBue
MHOTOATOMHBIX CIIMPTOB U TUIIOKO3bI ¢ (DEIIMHIOBOI KHAKOCTBIO. KauecTBeHHble peakiumn Ha moHbl Fe?* u Fe®* Osmakomienue ¢ oGpasmamu
IIpe/ICTaBUTENIEN pa3HbIX KJIAaCCOB OPraHMYECKUX BEIIECTB. B3anMoaelicTBHEe METAJUIOB C pacTBOpPaMU KUCIOT U cosel. O3HaKoMIIEHUE ¢ KOJUIEKIUEH
pya. O3HakOMJIEHHE C KOJUICKIIMEeH XMMUYECKHX MCTOYHUKOB TOKa (OaTapelKH, CBUHIIOBBIE aKKyMYIATOPHI U T. 1.). B3aumoneicTBue alntOMUHUS C
pacTBOpaMu KHUCIOT U menouen. [lorydyeHrne u u3ydeHue CBOMCTB TMAPOKCUIA aTOMUHUA. KauecTBEHHbIE peakliMyu Ha KaTUOHBI Meau. Pasiioxenue
ruapokcuaa meau (II). Ilonyuenue u uccienoBanue CBOMCTB THAPOKcH A ITMHKA. KauecTBeHHbIE peakliuy Ha TajoreHu1-uoHbl. O3HaKOMIICHUE C
KOJIJICKIIMEW TMPUPOIHBIX COCAMHEHUH cepbl. KauecTBeHHBIE peakiuy Ha Cynbpu-, CyabQuT- U cynbdar-annonsl. KauecTBeHHAs peakius Ha WOH
ammoHud. PacnosnaBanue nutpatoB. KauectBennast peakius Ha ¢pocdar-annos. [lonydenne yriekucioro ra3a B3auMo/IeiCTBUEM MpaMopa € COJISTHOM
KHCJIOTOM W UccleoBaHue ero cBorcTB. KauecTBeHHas peakius Ha KapOoHaT-aHUOH. [loydeHre KpeMHUEBOM KUCIOTHI B3aUMOJICHCTBUEM PAacTBOpa
CUJIMKAaTa HAaTpHs C CUIIBHOW KUCIIOTOM. PacTBopeHrne KpeMHHEBOM KUCIOTHI B LIEIOYH.

IIpakTnueckas padora Ne 3. [lonydyeHue ra3oB 1 U3y4eHHE UX CBOMCTB.

IIpakTuyeckas padora Ne 4. PenieHue 3KCriepuMEHTaIbHbIX 33/1a4 110 OPraHU4eCKON XUMHH.

IIpakTnueckas padora Ne 5. Pemenue skcnepuMeHTalbHbIX 33/1a4 110 HEOPraHUYECKOW XUMHUH.

IIpakTuyeckas padora Ne 6. CpaBHEHME CBOMCTB HEOPraHMUECKUX M OPrAHUYECKUX COCTUHEHUH.

IIpakTnueckas padora Ne 7. ['eneTnueckas cBsA3b MEXKIY KJacCaMl HEOPraHUYECKUX U OPIraHUYECKUX BEILECTB.

Tema 5. Xumus u o61ectBo (10 yacos)

XUMHUAUTOPOU3BOACTB 0. XUMUUECKasE TPOMBIIUIEHHOCTh. XUMHUEcKasi TeXHONOrusl. ChIpbe JUIsi XUMUUYECKOW TPOMBIIIIEHHOCTH.
Bonma B Xxumudeckoil MPOMBINIUICHHOCTA. DHEPIHs Ui XUMHYECKOTO MPOM3BOJICTBA. HaydHble MPUHIMIBI XMMHYECKOTO TPOW3BOJCTBA. 3alluTa
OKpY’Kalollled cpellbl U OXpaHa Tpyda IpH XUMHUYECKOM Mpou3BojacTBe. [Ipou3BOACTBO aMMHaka M METaHOJa B CpaBHEHMH. BHOTEXHOJIOTHS.
Hanorexnosnorus.

XUMUS U CEeAbCKOE X035ucTB 0. OCHOBHBIC HAMPABICHHS XUMH3AIMH CEIBCKOTO X0341iCTBA. Y JOOpEHUS U UX KIacCH(UKAIuS.
Xumudeckas: Menropanus movs. [lecTuruasl u ux kiaccuukaums. XuMu3aius ;KUBOTHOBOJICTBA. XUMHUS U MMPOOJIEMbI OXPaHbl OKPY>KAIOIIIEH



c p € I bl. OcHOBHBIE (DAKTOPBI XUMHUUECKOIO 3arpsi3HEHUs] OKpyxkaromien cpenbl. OxpaHa atMocdepbl, BOJHBIX PECYPCOB, 3eMEIbHBIX PECYpCOB OT
XUMHUYECKOTO 3arpsi3HEHUSL.

XUMHUAUOOBCEIHEBHASIXKMU3HbUYECITOBEKaA.
JlekapctBa. Morolye u YUCTSIINE CPEACTBA. XUMHUECKUE CPEJICTBA TUTUEHBI M KOCMETUKU. MeXIyHapo Hasi CAMBOJIMKA MO0 YXO1y 32 TEKCTUIbHBIMHU
u3nenusiMu. MapKupoBKa Ha yIaKOBKaXxX MUIIEBBIX TPOAYKTOB U MH(POPMAIIHsl, KOTOPYIO OHA CUMBOJIU3UPYET.
JdemoncTpanun. BuaeodparMeHTsl MO MPOU3BOACTBY aMMHaka W MeTtaHona. Cialael W Apyrue BUICOMATEPHAIbl, WILTIOCTPUPYIOMIHE OWO- U
HaHorexHosoruu. Komnekuusa «MuHepanbable ynoOpenus». Komnekuus nectunugoB. BuaeodparMeHThl MO XMMHUYECKOW MENHMOpAlldU IMOYB H
XUMH3AIUHN KUBOTHOBOJICTBA. BreodparMeHTsl U ClIaiiibl SKOJIOTHYECKON TeMaTUKU. JloManiHssi, aBTOMOOWIbHAS aNTEUKH M alTeUYKa XUMHYECKOTO
kaOunera. Komrekuust morommx M yucTsAmux cpeacts. JlaGopaTopHbie omnbIThl. O3HAKOMJIEHHE C O0pas3llaMu CPEJICTB OBITOBOM XUMHUU U
JIEKapCTBEHHBIX IPErnapaToB, U3yYeHUE UHCTPYKIUN K HUM [0 NMPaBUIbHOMY U 0€30MacHOMY MpUMEHEHHo. V3yuenue Mex1yHapoIHON CUMBOJIMKU
10 YXO0/1y 32 TeKCTHJIbHBIMU U3ACIIUSIMU U MAPKHUPOBKHU Ha YITAKOBKAX MUIEBBIX MPOIYKTOB.
JlabopaTopublie onbIThl. O3HAKOMIIEHHE C 00pa3llaMH CPeJCTB OBITOBOM XMMHUHU M JIGKAPCTBEHHBIX MPENapaToB, U3yUY€HUE MHCTPYKIMNA K HUM IO
MpaBUILHOMY M 0€30TMacHOMY MpUMEHEHUI0. M3ydeHne MexayHapOAHOM CHUMBOJIMKH IO yXOAY 3a TEKCTUJIBHBIMU U3JIECTUSMU M MapKUPOBKHU HA
YIaKOBKaX MUIIEBBIX MPOJTYKTOB.

1.1 TEMATUHYECKOE IIJIAHUPOBAHUE (XUMMSI. 10 kaace)

Ko eCTBO 4aC0 ILinanupyemble KOHTPOJILHO-OLEHOYHbIE NPOLEAYPbI
Ne n/n MN3YYAEMBIE TEMBI (PA3JIEJIbI) JIHECTEO 9acos, (KOHTpOJbHas padoTa, NpaKTHYecKas padoTa, cCaMOCTOATEIbLHAS
OTBOAMMBIX HA U3yY€CHHE o
pa60Ta, NMUCbMEHHLIN 3a4€T, TECT, AMKTAHT, KOJJIOKBUYM H T.II.)
1 BBenenmne. 8 -
2 CTtpoeHue u Kjaaccu(puKanusa OpraHuvdecKux coeTnHeHni 13 K-1,113 -1
3 Peakuuu oprannyeckux coeuHeHuil 10 CP-1
4 YraeBoaopoasl. [lonsitue 06 yriieBogopoaax 35 Im3-1,K-1
S Kucaopoacoaep:kamme coelMHeHUs 32 K-1, I13-1
6 YrieBoabl 9 CP-1
I A3oTcoaepxaiye CoeAMHeHU s 11 K-1,113-1
8 buojornyecku akTUBHbIE COeTUHEHUS 8 CP-1
9 XHMHYECKHIA NPAKTHKYM 10 I1P-10
111.2 TEMATUYECKOE IINTAHUPOBAHUE (XUMMSI 11 kiaacc)
KoJIN4ecTBO Y2COB HJ]aHI/IpyeMble KOHTPOJbHO-OLEHOYHBIC MPOLEeaYPbI
Ne n/m HN3YYAEMBIE TEMBI (PA3/IEJIbI) i (KOHTpOJbHAs PaGoTa, MPaKTHYECKas paboTa, cCaMOCTONATENHLHAS
OTBOAMMBIX HA H3y4Y€HME <
padoTa, nMcbMEeHHbII 3a4eT, TeCT, AUKTAHT, KOJUIOKBUYM H T.I1.)
1 CTpoenne aToma 12 KP -1




2 Crtpoenue BemecTBa. /[ucnepcHblie CHCTEMBI 23 K-1,T13 -1

3 XHMHYECKHE PeaKINnu 32 K-1, I13-1

4 BemecTBa U X CBOlicTBa 59 Im3-1,K-2
5 XuMus 1 001eCTBO 10 I13-1
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