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Pabouas mporpamma y4eOHOW AMCHUIUTUHBI pazpaboTaHa Ha ocHOBe lIpumepHON HpOrpaMMel
001eo0pa3oBaTeIbHON ~ y4eOHOW  TUCHUIIIMHBI  «XUMHUS» IS npo¢eCCHOHATBHBIX
oOpazoBatenbHbix  opranusamuii  (maee  CIIO)  (PexomengoBano — deaepalibHbIM
rOCYIapCTBEHHBIM  aBTOHOMHBIM  yupexjaeHueM  «DenepaibHbIi  HWHCTUTYT  pa3BUTHUSA
oOpazoBanus» (PI'AY «DPHUPO») B kadecTBe NPUMEPHOW MNporpamMmbl JUIsl peau3aluu
OCHOBHOM TpodeccuoHaibHON oOpaszoBarenbHoi nporpamMmbl CITO Ha 6a3e 0OCHOBHOTO 00IIEro
00pa3zoBaHus ¢ MOJyYeHUEM cpeaHero obuero oopazoBanus [Iporokon Ne 3 ot 21 utons 2015 r.
Perucrpammonnsiii HOMep peneHzun 38501 23 wuwomg 2015 r. ®T'AY «DUPO») mno
CIEIMAILHOCTH cpeiHero npodeccnonansHoro oopazosanus — 43.01.09 [Tosap, konauTep

[Tporpamma 00mIe00pa3oBaTeNbHON Y4eOHOW MUCHUIUIMHBI «XHUMHs» MpeIHAa3HAuYeHa s
M3YYEHHUS XUMHH B IpodeccnoHanbHbIX oOpa3oBarenbHbix opranuszanusx CIIO, peamusyrommx
00pa3oBaTeNbHYIO0 IPOTrPaMMy CPEIHEro 00Iero oopa3oBaHus B MpeeaXx 0OCBOCHHS OCHOBHOM
npodeccuonanbHOl oOpazoBatenbHOM mporpammbl CIIO (OITOIT CIIO)na 6a3e OCHOBHOTO
obmiero oOpa3oBaHHsl MpPH MOJATOTOBKE KBAJTHM(PHIMPOBAHHBIX PabOYMX, CIIy)KallWX,
CIEIMAIIMCTOB CPEHETO 3BEHA.

[Iporpamma pa3paborana Ha ocHoBe TpebOoBanuit @I'OC cpeanero obmiero oOpa3zoBaHUS,
NPEIBABISIEMBIX K CTPYKTYpE, COJACPKAHHUIO W PE3yJbTaTaM OCBOCHUS YYeOHOW IHCIUIUIMHBI
«XuUMHsI», B COOTBETCTBUU C PexoMeHIalusMy M0 OpraHu3alyy MOJy4YeHUs: CPEeTHEro o0Iero
00pa3oBaHUs B MpeJieiax OCBOCHUS 00pa30BaTEIbHBIX MIPOTPAMM CPETHETO MPO(HECCHOHATEHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOro 00IIero obpazoBaHusi ¢ yuyeToM TpeboBaHUU (enepabHbIX
TOCYJapCTBEHHBIX ~ 00pa3oBaTENbHBIX  CTAaHAAPTOB W  MOJy4aeMOW Tpodeccud  WiH
CHEIMAIbHOCTH ~ CpellHero mpodeccuoHaabHOoro obpa3zoBanusi (mucbMo JlemaprameHnTa
rOCYJapCTBEHHON TOJUTUKU B cdepe moAroroBku padounx kaapoB u IO MwunoOpuayku
Poccun or 17.03.2015 Ne 06-259), ¢ yuerom IlpumepHOil OCHOBHOIW 00pa3oBaTeIbHON
MporpamMMbl CpelHero o0Iiero oopa3oBaHus, 0JO0OPEHHON perieHueM (denepajibHOro yueoHo-
METOAMYECKOro 00BbeMHEHHs 1Mo o0meMy oOpa3oBaHuio (MpoTokos oT 28 uioHsA 2016 r. Ne
2/16-3).

Opranuzanus-pa3paboTumk: roCyJapCTBEHHOE npogeccuoHanbHOe o0pa3oBaTelbHOE
yupexenue Tynbckoit obnactu «l1leknHCKH MONUTEXHUUECKUN KOJTEIK»
Pa3zpaboruuk:

MapxkanoBa Upuna AnekcanaposHa, npenoaasarens ['TIOY TO «IIITK»
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1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCIUTLIAHBI
XUMUs

1.1. Ob6aacTh NpUMEHEHHs POTrPaAMMBbI
PabGouass mporpamMMa y4eOHOW IUCHUIUIMHBI SBJSICTCS YAacThIO MPOTPAMMBI  TOJITOTOBKH
KBATH(UIIMPOBAHHBIX pabouux, ciayxkanmx o npodeccuu CITIO -43.01.09 IloBap, koHIUTEP
[Tporpamma 00mIc00pa30BaTENBFHON Y4EOHON AUCHUIUIMHBI «XHMHS» TpeIHA3HAuYeHA IS
U3y4YeHHS B  MpodecCHOHANbHBIX  O0pa30BaTEIbHBIX  OpPraHMU3AlMIX,  PEATUIYIOMINX
00pa3oBaTesbHYIO0 MPOrpaMMy CpeHEro 001ero oopa3oBaHusl B Mpejeiax OCBOCHUS] OCHOBHOM
npodeccuorasibHON oOpazoBarenbHol mporpammbl CITIO (OITOIT CIIO) na 6a3e OCHOBHOTO
obmiero o0pa3oBaHHWsl MpPH MOATOTOBKE KBATM(PHUIMPOBAHHBIX pabOUYMX, CIyXKalluX,
CIEIMAIMCTOB CPEHETO 3BEHA.

1.2. MecTO0 AUCUMILIMHBI B CTPYKTYpe OCHOBHOI mpodeccHoHAILHOH 00pa3oBaTeibHOI
NporpaMmbI: 00111e00pa30BaTENbHBIA UK

1.3. Heau u 3aga4u JMCHUIJIMHBI — TPe0OOBAHMSA K Pe3y/JIbTAaTaM OCBOCHUS AN CUMIIJIMHbI:
OcBoenue copepkaHusi y4yeOHOW JTUCHMIUIMHBI «XHMHA», 00€CHeunBaeT JOCTHKEHUE
CTYIEHTAaMH CIEAYIOLINX pPe3yIbTaTOB:

JIUYHOCHIHBIX

— YyBCTBO TOPJOCTU U YBAXKECHHUS K UCTOPUU U JOCTUIKEHUSAM OTCYECTBCHHOM XUMHUYECKOU
HAYK{; XUMHUYECKH TPAMOTHOE MOBEJCHHE B MPO(PECCHOHATBHON AEATEIBHOCTH U B OBITY IpH
oOpalleHnn ¢ XUMUYECKUMHU BEIIECTBAMH, MaTeprallaMH U IIpolieccamMi;

— TOTOBHOCTh K TPOJODKEHHIO 0Opa30oBaHWS M TOBBIMICHHUS KBaTU(pHUKAIMKA B W30paHHOU
npodeCcCHOHATIBHON IeATEIbHOCTH U 00BEKTUBHOE OCO3HAHHE POJIM XMMHUYECKHX KOMIIETEHLUH
B 3TOM;

—YMEHHE MCIOIb30BaTh JOCTUKEHUS COBPEMEHHOM XHUMHUYECKOM HAyKM U XUMHYECKHX
TEXHOJIOTHI JUJIsl TOBBIIIEHUS COOCTBEHHOI'O HWHTEIJIEKTYaJbHOTO pa3BUTHA B BbIOpaHHOU
npodeccuoHaIbHOMN J1eTeTbHOCTH;

* MemanpeomemHuulx:

- HUCITOJIB30BaHUC Pa3IMYHBIX BUI0B O3HABaTEILHOU ACATCIIBHOCTHU n OCHOBHBIX
WHTEJJIEKTYadbHBIX Olepanuil (MOCTAaHOBKH 3anayd, (HOpMYIHUpPOBAHMS THUIOTE3, aHAlW3a U
CHUHTE3a, CpaBHEHHUS, OOOOIICHMS, CHUCTEMATH3alli{, BBISBICHUS NPUUYUHHO-CIEACTBEHHBIX
CBsI3€H, MOMCKa aHalIoroB, (POPMYIHPOBAHUS BHIBOJIOB) JJISl PEIIEHUs MOCTABICHHOW 3ajaud,
NPUMEHEHHE OCHOBHBIX METOJOB IO3HAHUS (HAONIOAEHUS, HAYYHOIO OHKCIEPUMEHTA) JUIs
M3YYEHUS DPA3NIUYHBIX CTOPOH XUMHUYECKHX OOBEKTOB U TMPOIECCOB, C KOTOPHIMU BO3HUKAET
HEO0OXOMMOCTh CTAJIKUBATHCA B PO eCcCHOHATBHOM cepe;

— WCIIOJIb30BaHUE PA3NMYHBIX UCTOYHHUKOB IS MOTYYSHHS] XUMUYECKOW MH(pOpManuu, ymMeHue
OLICHUTh €€ JIOCTOBEPHOCTH JUISl JAOCTHKEHMSI XOPOULIMX pE3yJbTaTOB B MPOo(eccHOHAIbHON

chepe;

®  npeomMemmubIX:
——C(OpPMUPOBAHHOCTh MPEACTABICHUI O MECTe XMMHUHU B COBPEMEHHOW HAyYyHOW KapTHHE
MUpa; MOHMMAaHHWE pOJIM XUMUU B (OPMHpPOBAHMM Kpyrosopa U (PYHKIHMOHAIHHOU
rPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHHS MPAaKTUYECKUX 3a/1a4;
— BJIaJC€HHUEC OCHOBOIIOJAraromuMMu XUMHYCCKUMHU IOHATUAMU, TCOPHUAMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHNE XUMHUECKON TEPMUHOIOTHUEN ¥ CUMBOJIHKOI;
— BJIAACHHUEC OCHOBHBIMH MCTOAaMU HAYYHOI'O ITO3HAHUSA, UCITIOJIB3YEMBIMH B XUMUMU:
HAOMO/IEHUEM, ONHMCAHUEM, W3MEPEHHUEM, OKCIIEPUMEHTOM; yMeHHe o0padaThIBaTh,
OOBSICHATH Pe3yJbTaThl TPOBEICHHBIX ONBITOB M JIEJNaTh BBIBOJBI, TOTOBHOCTh U
CHOCO6HOCTB MPUMCHATH MCTOABI TO3HAHUA MPU PCUHICHUH NPAKTUUCCKHUX 3a1a4;
— chopMHUPOBAaHHOCTH YMEHHUSI 1aBaTh KOJINYCCTBEHHBIC OLIEHKU U MTPOU3BOIUTH PACUETHI 110
XUMHUYECKHM (hopMyJIaM U ypaBHEHUSIM;
— BJIaJICHHE MTPAaBUJIAMH TEXHUKU 0€30TIaCHOCTH TP MCITOJIb30BAaHUH XUMUYECKUX BEIICCTB;



——c(hOpMHUPOBAHHOCTh COOCTBEHHOM MO3UIIMHU 110 OTHOIICHHUIO K XUMUYECKON MH(pOpMaIin,
[I0JIy4a€MOU U3 PA3HBIX UCTOYHHUKOB.

1.4. Kon1u4ecTBO 4aCOB HA OCBOEHHE MPOrPAMMBI I CHHUILIMHBI:
00s13aTeIbHON ayTUTOPHON yueOHOM Harpy3ku oOydatomerocs: 171 gacos;

2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILINHBI
XUMUA

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI YUeOHOM padoThI

Bun yueOHo# padoThI Oovem uacos
O6s13aTesibHAsI ayAUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 171
B TOM YHCJIC:
J1a00paTOPHBIE 3aHITHS 54
MIPAKTUICCKHC 3aHITHS
KOHTPOJIbHBIE pabOTHI 0
HUmoeosas ammecmayus 6 hopme ougpepernyuposannozo 3avema




2.2. TemaTn4yeckuii IJIAH U cofepxaHue yuyeOHoi qrucuuniaunbl XUMMUSA

HanmeHnoBaHue pa3jiejioB u
TEM

Copaep:xanue y4yeOHOr0 MaTepHaJia, JJa00paTOPHbIe M NPAKTHYecKHe Pa0OThI

Obbe
M

yacos

Yposenn
0CBOEHH

k]

1

2

P

Paznen 1.
OO0mas ¥ HeopraHnvecKkasi XuMus

81

Tema 2.1.
Xumus — HayKa o
BellecTBax

Copaep:xanue y4eOHOro MaTepuaJsa

1

CocraB BemecTBa. XUMHYECKHE 3JieMEHTHl. CHOCOOBI CyIIECTBOBAHMS XMMHYECKHX 3JIEMEHTOB: aTOMBI, MPOCTBIE U CIIOXKHBIE
BelllecTBa. BelecTBa MOCTOSHHOTO U MEPEMEHHOI0 COCTaBa. 3aKOH IOCTOSHCTBA COCTaBa BellecTB. BelecTBa MOJIEKYISPHOTO U
HEMOJIEKYJISIpHOTo cTpoeHusi. CriocoObl OTOOpaKeHUSI MOJISKYJI: MOJIEKYJSIPHBIE M CTPYKTYpHbIE (OPMYJIbI; IIAPOCTEPIKHEBBIE U
MmacutabHble npoctpancTBeHHble (Ctioapra — bBpurie6a) mozmenu monekyn. M3mepenue BemectBa. Macca aTOMOB M MOJIEKYJI.
ATtomHas exnHUNA Macchl. OTHOCH- TENbHBIE aTOMHAst U MOJIEKYJIsIpHast Macchl. KonndecTBo BemecTBa M €QUHUIIBI €TO0 H3MEPEHHMS:
MOJb, MMOJIb, KMOJb. Umcno ABoragpo. MomsipHas Macca. ArperaTHble COCTOSIHHS BEHIECTBAa. 1Bepaoe (KPHCTAILUIMUYECKOE U
amop(HOe), KHUAKOE W ra3000pa3HOE arperaTHbIC COCTOSIHUSI BEUIECTBA. 3aKOH ABOTaJIpo M €ro cieAcTBus. MoJspHbBIH 00beM
BEILECTB B ra3000pa3HoM cocTossHUH. OObeANHEHHBIN T'a30BbIi 3aKOH U ypaBHeHHe MenneneeBa — Kiamneiipona. CMecH BeniecTs.
Paznuans MeXTy CMECSIMH M XMMHUECKIMH COSIMHEHMIMH. MaccoBas M1 00beMHAsI T0JIM KOMIIOHEHTOB CMECH.

Jlabopamopnasn paboma Nel5

1

Hz2omoenenue moodeneil MoaeKyl HEKOMOPBIX OP2AHUYECKUX U HeopeaHuyeckux eeuwjecms. Ouucmika eewjecmes Quibmposanuem u
Jucmuanayuen. Ouucmka geujecms nepeKpucmaiiu3ayuel.

Tema 2.2.
CtpoeHue aToma

Coaep:xanue yueOHOro MaTepuasa

1

AToM — cnoxHag yacTuia. Jloka3aTenbCTBa CIOXHOCTH CTPOCHHMS aToOMa: KaTOAHBIE M PEHTICHOBCKHE JIyuH, (oTodddexT,
paInoaKTUBHOCTB, 3JeKkTponu3. [lmanerapHas wmozens aroma O.Pesepdopma. Crpoenme aroma mo H.Bopy. CoBpemeHHBIE
MPE/ICTABIICHUS O CTpPOEHHH atoMa. KopmycKyssipHO-BOJHOBOH Jlyaln3M 4dacTHI MUKpo- Mupa. CoctaB aroMHOro snpa. HykimoHsr:
MPOTOHBI M HEHTPOHBEL. M30TONBI M HYKIWABL. YCTOHYHMBOCTE siAep. DJEKTpOHHas 00oimouka atoMmoB. [loHATHE 00 3JIEKTPOHHON
opOuTaNy M IEKTPOHHOM obJsake. KBaHTOBBIC Uncia: TaaBHOE, opOuTansHoe (IT000YHOE), MarHUTHOE M cIIHOBOE. Pacnpenenenne
3JIEKTPOHOB M0 HEPreTHYECKHM YPOBHSM, MOIYPOBHSM M OpOWTaIsIM B COOTBETCTBUH C NPHHIMIIOM HAaWMEHBIIEH SHEPTHH,
npuHIpnoM Iaynu u npaBunoM I'yHaa. DneKTpoHHBIE KOHOUTYypaAI[MM aTOMOB XUMHUYECKUX 3JIEMEHTOB. BaleHTHbIE BO3MOXKXHOCTH
ATOMOB XHMHUYECKHX 3JIEMEHTOB. DJICKTPOHHAS KIaCCH(HKAIMS XUMHYECKUX IEMEHTOB: §-, P-, d-, f-anemeHTHI.

Tema 2.3.
Ilepuoanyeckuii 3aKoH U
Ilepuonnueckas cucrema

XUMHYECKHX 3j1IeMeHTOoB J1.
N. MenaeneeBa

Conep:xanue yueOHOro MaTepuaja

1

OTKphITHE TIEpHOAMYECKOr0 3aKoHa. [Ipeamnocsuikn: HakomIeHne (HaKkTOIOTHIECKOro MaTepuana, paboTsl npeaniectBeHHIKOB (M. B.
JHebepeiinepa, A. D. Illankyptya, Ix. A. Hetonennca, JI. FO. Metiepa), cbe3n xumukoB B Kapncpy»s, muaHocTHbie kKadecTBa JI. U.
MenneneeBa. Otkpeitne 1. M. MenneneeBsiM Ileproandeckoro 3axkoHa. Ilepmogmueckuii 3ak0H M CTpOeHHE aTtoma. M30TOIBL
CoBpeMeHHOE TMOHITHE XUMHUYECKOro sJeMeHTa. 3akoHoMepHocTh I.Moszmm. CoBpeMeHHas ¢dopmynupoBka [lepuogunueckoro
3akoHa. Ilepmoamueckas cucrema U ctpoeHne aroma. OU3MUECKUil CMBICH MOPAIKOBOTO HOMEpa 3JIEMEHTOB, HOMEPOB TPYIIIBI H
nepuoga. Ilepuonuueckoe HM3MEHEHHE CBOWCTB 3JIEMEHTOB: pajJuyca aToOMa; SHEPIMM HOHU3ALMH; 3JIEKTPOOTPHULATEIbHOCTH.
[TprunHBI M3MEHEHNS! METAJUINYECKHX M HEMETaJUIMYECKUX CBOMCTB AJIEMEHTOB B I'PYIIAX U MEpHUOJax, B TOM 4Yuciie OOJbIINX H
cBepxOoupinx. 3HaueHue [lepnoauueckoro 3akona u Ileproanyeckoil cucreMbl Xumudeckux aneMmeHToB J[.M1.MenneneeBa st
pa3BUTHsI HAYKH W TIOHHUMaHUSI XMMHUYECKOH KapTHHBI MUpA.

Jlabopamopuasn paboma Nolb




1

| CpasHeHue c801icme NPOCMbIX eujecms, OKCUO08 U 2UOPOKCUd08 nemenmos 111 nepuooa.

Tema 2.4.
CTpoeHue BemecTBa

Conep:xanue yueOHOro MaTepuasa

1

ITonstue o xuMu4eckod cBA3M. THUIIBI XUMUUECKUX CBsI3€il: KOBaJleHTHas, MOHHAsA, MeTaJIMueckas U BojopoaHas. KoBaneHTHas
XUMUYECKas CBs3b. J[Ba MexaHU3Ma 00pa3oBaHMs ATOW CBsI3M: OOMEHHBIH U TOHOPHO-aKIENTOPHBIH. OCHOBHBIE MapaMeTphl ITOTO
THNA CBS3U: JUIMHA, IPOYHOCTh, YTOJI CBS3M WJIM BaJCHTHBINH yroi. OCHOBHBIE CBOICTBA KOBAJECHTHOW CBS3M: HACHIICHHOCTD,
HOJIAPH3YEMOCTh B IPOYHOCTb. DIIEKTPOOTPUIIATEILHOCTD U KJIacCH(UKANNs KOBAICHTHBIX CBS3€H 10 3TOMY MPHU3HAKY: MOJSIPHAS U
HETIOJISIpHAs KOBAJICHTHBIE CBSI3H. [10ISIPHOCTD CBSI3M M MOJIIPHOCTH MOJIEKyJbl. CIIOoco0 IMepeKphIBaHUs 3IEKTPOHHBIX OpOuTaneil u
Kiaccu(UKanys KOBAJICHTHBIX CBSI3€H 10 3TOMY MPU3HAKY: G- U M-CBA3U. KpaTHOCTh KOBaNGHTHBIX CBA3EH M KiIacCU(UKALUS MX IO
3TOMY NpHU3HAKY: OAWHAPHBIC, IBOWHBIE, TPOWHBIE, OIYTOPHBIE. THITBI KPUCTANIMIECKHUX PELIETOK y BEIIECTB C 3TUM THIIOM CBS3H:
aTOMHBIE ¥ MOJIEKyJIsipHble. DH3ndecKue CBOHCTBA BEIIECTB C THMHU KPUCTAIIHICCKUMHE PEIICTKAMHU.

WNonnas xumudeckas cBsi3b. KpalfHU ciaydail KOBaJICHTHOH MOJSIpHOHM cBs3u. MexaHW3M o0pa3oBaHWS MOHHOH CBs3U. VOHHEIE
KPHUCTAJUTMYECKHE DEIISTKH M CBOMCTBA BEIIECTB C TAaKUMHM KpHcTaulamMu. Meramindeckas XuMmuueckass cBsi3b. OcoObI THIT
XUMHMYECKOH CBSA3H, CYIIECTBYIOIINI B MeTaJIaX U cIulaBax. Ee oTnu4Msa U CXOJACTBO ¢ KOBAJIGHTHON M MOHHOM cBA3siMU. CBoOICcTBa
METAJJIMYECKON CBA3U. MeTauIM4ecKue KPUCTAUIMYECKHUE PEIICTKH M CBOMCTBA BELIECTB C TAKUMU KpUCTaulaMu. BonoponHas
XUMHUYECKas CBs3b. MexaHu3M o0Opa3oBaHus Takoi CBs3u. Ee kiaccuukaums: MeXMOJIEKYJISIpHas M BHYTPUMOJICKYJISIpHAs
BOZOPOJHBIE CBA3U. MOJIEKYISIPHBIE KPUCTAUIMYECKUE PELIETKU Il 3TOro Tuma cBsasd. dusnueckue CBOMCTBA BELIECTB C
BOJIOPOJIHON CBsI3bI0. bronornveckas pojb BOJOPOJHBIX CBsI3ed B OpraHM3allMM CTPYKTYyp OuononumepoB. Enunas mpupoxaa
XUMHYECKHX CBA3EH: HAllMYME Pa3IMYHBIX THIIOB CBSA3€H B OJHOM BEIIECTBE, IEPEXOJ] OJHOTO TUMA CBS3M B APYrod W T. I
KommekcoobpazoBanue. IloHATHE O KOMIUIEKCHBIX COEAMHEHHMsX. KoOpOWHaImMOHHOE YHCIO KOMIUIEKCOOOpa3oBaTels.
BHyTpeHHss 1 BHEIIHIS cepa KoMIutekcoB. HoMeHKIaTypa KOMIUIEKCHBIX coearHeHni. VX 3HaueHue.

Jlabopamopnasn paboma Nel7

1 I Bsaumooeiicmsue mnocoamomuuix cnupmos ¢ genunzosoil scuokocmoio. Kauecmsennvle peaxyuu na uonot Fe2+ u Fe3+.

Tema 2.5.
IHosmMmepsl

Conep:xanue yueOHOro MaTepuaJja

1

Heopranmueckue mnonmmMepsl. IlommMepsl — TpOCThIE BelIECTBA C aTOMHOM KPHUCTAJUTMUECKOW PpEIIeTKOM: alIOTpPOITHEIE
BUJIOM3MEHEHUsl yriiepoja (anma3s, rpadut, kapOuH, QyiuiepeH, B3auMOCBs3b THOpUAM3AlMK OpOUTalell y aTOMOB yriepoja ¢
MPOCTPAHCTBEHHBIM CTPOSHUEM AJUIOTPOIHBIX MOJIU(HKAIHIi); CEeJIeH U TEUIyp LENOYeHYHOro CTpoeHus. [lonmmepsl — CIIOMKHBIE
BEIIECTBA C ATOMHOM KpPUCTAIIMYECKOW PEMIeTKON: KBapll, KpeMHe3eM (AMOKCHIHBIE COCIMHEHHsS KPEMHUs), KOPYHI (OKCH[
ATOMHUHUS) W aTIOMOCWIMKAThl (TIOJICBBIE INMATHl, CIIOJa, KaoJNWH). MuHepamsl M TopHble moponsl. Cepa IuiacTHdeckas.
MuHepansHOe BOJOKHO — acOecT. 3HaueHne HEOPraHMYECKUX MPUPOIHBIX MOJIMMEPOB B (POPMUPOBAHUM OJHON M3 T€0JIOTMYECKUX
00011049eK 3eMIIn — JTUTOCHEPHL.

Oprannyeckne nosmMepbl. CrocoObl WX MOJMYYEHHS: PEakUM MOJIMMEpPH3alUd M PEeaKIWu HoJMKoHAeHcanud. CTpyKTyphl
TIOJIMMEPOB: JINHEHHBIE, Pa3BETBICHHBIC H IPOCTPaHCTBEHHBIE. CTPYKTYpHUPOBaHHE TIOJIMMEPOB: BYJIKAaHU3AIUS KayqdyKoB, TyOIeHne
0€eJIKOB, OTBEPXK/ICHHE MOJMKOHICHCAIIMOHHBIX oauMepoB. Kiraccndukaiust moauMepoB N0 pa3iudHbIM TPU3HAKAM.

Jlabopamopnasn paboma Nol8

1

Osnaxomnenue ¢ o6pa3ua/vm nijacmmacc, 60JI0KOH, KaydyKoe, MuUuHepanioe U cOpHblx nopod. Hposepxa niacmmacc Ha
dJIeKmMpu1ecKyro npoeoéwwocmb, coprodecmsb, OmMHOUleHue K pacmeopam Kuciom, u;efzoueﬁ U oxuciumeneil. Cpaeyeyue ceoticme
mepmopeaxkmueHblx U mepmoniacmudnblx niacmmacc. Ho;zyttenue Humetl u3 R'anpOHOGOIZ UIU J1A8CAHOBOL CMOJIbL. O6Hapy:»ceHue
xXjaopa 6 nOﬂueuHuﬂmopu()e.

Tema 2.6.
JlucnepcHble cucTEMBbI

Conep:xanue yue0HOro MaTepuaja

1

Ilonstne o JAUCIICPCHBIX CHUCTEMaX. KJ'IaCCI/I(i)I/IKaIII/ISI JAUCIICPCHBIX CHUCTEM B 3aBUCHUMOCTH OT arperaTHoro CoOCTOSIHUA

JIICTIEPCHOHHON CpeJibl U IMCIIEPCHOH (a3bl, a TAKXKe 10 pa3Mepy MX yacTull. I'pybouciiepcHble CHCTEMbI: SMYIIBCHH U CYCIIEH3HH.




ToHKOMCIIEPCHBIE CHCTEMBI: KOJUIOMIHBIE (30JIM M T'eJIM) U UCTUHHBIE (MOJIEKYJISIPHbIE, MOJIEKYJISIPHO-HOHHBIE U HOHHBIE). D deKT
Tunpansa. Koarynsnus B KoJUIOUAHBIX pacTBopax. CHHepe3uc B refisx. 3HaueHUe JUCIIEPCHBIX CUCTEM B KMBOM U HEXXUBOM IpUpPOJIE
U TIPAaKTUYECKOM JKU3HHM YEIOBEKa. OMYNBCHH W CYCIIEH3MH B CTPOUTENBCTBE, NMHINEBOH M MEAWIIMHCKONW IPOMBIIMIICHHOCTH,
KocMeTHke. bronorndeckue, MEIUIMHCKHE M TEXHOJOTHUYECKHME 30J1M. 3HA4YECHHE Telell B OpraHW3allid >KUBOW MAaTepHH.
buonornueckue, mUIIEBble, MEAWIMHCKHE, KocMeTwdeckue renu. CuHepesnc Kak (akTop, ONPENeNSIOIUi CPOK TOJHOCTH
NPOAYKIMH Ha OCHOBE renei. CBepThIBaHNE KPOBH KaK OMOJIOTHYECKUH CHHEPE3HC, €T0 3HAUCHHE.

Jlabopamopnasn paboma Nel9

1

Ionyuenue cycnensuu cepvl u xanughonu. Ilonyyenue samynvcuu pacmumenvho2o macia u oeusona. Ilonyuenue 3018 kpaxmaia.
Ionyuenue 3015 cepol U3 Muocyibghama Hampus.

Tema 2.7.
XuMH4YecKHe peaKiuu

Coaep:xaHue yueOHOT0 MaTepuaJa

1

Knaccudukanus XMMHUYECKUX peaklUid B OPraHUYECKONW M HeopraHudeckoil xumuu. [loHATHE O XMMUUYecKOi peaknuu. Peakuuw,
unymme 0e3 M3MEHEHHsI KaueCTBEHHOTO COCTaBa BEINECTB: aJUIOTPONHM3ALMA M M30MepHu3anus. Peakuuu, uaymue ¢ n3MEHEHHEM
COCTaBa BEUIECTB: II0 YUCIY M XapaKTepy pearupyrommx N oOpa3yrOIMXCs BEIIECTB (Pa3lIOXKCHUs, COCITUHEHHS, 3aMEIICHHS,
oOMEHa); 1O W3MEHEHHUIO CTCICHEH OKHUCICHUS JJIEMEHTOB (OKHCIHMTEIBHO-BOCCTAHOBHTEIBHBIE W  HEOKHCIUTEIBHO-
BOCCTAHOBUTEIIFHBIE PEAKINH); IO TEIUIOBOMY 3P (eKTy (9K30- M ISHAOTEPMHUYECKHUE); 1O (a3ze (TOMO- M TeTepOreHHBIC); IO Ha-
npaBieHAI0 (0OpaTHMBIE W HEOOpaTHUMBIE); MO HCIOJIB30BAHUIO KaTaau3aTopa (KaTaJUTHYECKHE W HEKaTaIUTHYECKHE); II0
MEXaHn3My (paIuKaiabHbIE, MOJICKYJIIPHbIE U MOHHBIC). BEepoOATHOCTh MPOTEKAHUS XMMUYECKHX peakuuii. BHyTpeHH:ss sHeprus,
sHTaNbNMsA. TerioBoil 3¢dexr xumuueckux peakuuid. Tepmoxumuueckue ypaBHeHHs. CrTaHIapTHas OSHTAJBIUS pPEakUMd U
oOpaszoBanus BemecTB. 3akoH I'. U. I'ecca u ero cneactBus. DHTponus. CKopocTh XUMHUYECKUX peakiuil. [loHsTHE 0 CKOpOCTH
peakuuit. CKOpOCTh TOMO- M TETEPOTCHHOW peakiuu. DHeprus akTuBanuu. DakTophl, BIUSAIONIME HA CKOPOCTh XUMHUYECKOM
peakiuu. [Ipupona pearupyronmx BemiectB. Temmeparypa (3akoH Banut — Tlodda). Konnentparwms. KatannzaTtopsl U karamims:
TOMO- U TeTepPOreHHBIN, UX MeXaHU3Mbl. DepMEHTHI, UX CpPaBHEHHE C HEOPraHWYECKMMHU KaTaJH3aTOpaMu. 3aBUCHUMOCTb CKOPOCTH
peakIii OT TOBEPXHOCTH COIPUKOCHOBEHMS pearupyromux BemecTB. OOpaTHMOCTh XMMHYECKHX pPEaKIUd. XHMHUYECKoe
paBHOBecHe. [loHATHE O XUMHYECKOM paBHOBECHUH. PaBHOBeCHBIE KOHIEHTpanuHU. JMHAMHYHOCTh XMMHYECKOTO PABHOBECHS.
DakTopsl, BIMSIOMNE HA CMELICHUE PABHOBECHS: KOHIIGHTpaNys, faBieHue, remneparypa (npunimn Jle Hlarense).

Jlabopamopnasn paboma Ne20

1

Tlonyuenue xuciopooa pasnodcenuem nepoxcuoa 6000pooa u (uiu) nepmauveanama xaius. Peaxyuu, uoywue c obpazoeanuem
ocaoka, 2a3a unu 600bl 0Jis OP2AHULECKUX U HEOP2AHUYLECKUX KUCTOM.

Tema 2.8.
PactBopsI
Tema 2.9.
OKHCIUTETbHO-
BOCCTAHOBHTEJIbHbIE
peakuum.
DJIeKTPOXUMUYECKH e
MPOIECCHI

Conep:xanue yueOHOro MaTepuaja

1

IonsAtue o pactBopax. PU3NKO-XUMHUYECKAsi IPUPOA PACTBOPEHUS U paCTBOPOB. B3aumoelicTBuE paCTBOPUTENS U PACTBOPEHHOTO
BemecTBa. PactBopumocTs BemiecTB. CrocOObI BBIpaKEHUsI KOHIIEHTPAIIMM PacTBOPOB: MaccoBasi JOJIS PaCTBOPEHHOTO BEIECTBA
(mpouieHTHas), MossipHas. Teopus 3JIEKTPOIUTUUECKON AMcconMaIii. MexXaHU3M JTUCCOLMAIMY BEUIECTB C PA3MUYHBIMU THUIIAMH
XAMHYECKHX CBs3el. BKiam pycCcKkMX YYeHBIX B pa3BUTHE INPEACTABICHUH 00 3IEKTPONUTHYECKOH auccommarnun. OCHOBHEIC
TIOJIOXKEHNSI TEOPHH 3JIEKTPOIUTHIECKON nuccormanui. CTeneHp AIeKTPOIUTHIECKOW TUCCOIHAUU U (aKTOPHI €€ 3aBUCHMOCTH.
CuipHBIE W cpenHHe AJIeKTponuThl. [luccommarus Boabl. Bomopoansii mokazatens. Cpema BOJHBIX PAacTBOPOB AIIEKTPOJIUTOB.
Peakny oOMeHa B BOJHBIX paCTBOPAX IEKTPOIHUTOB.

T'maponms kak obMeHHBIN mponecc. HeoOpaTHUMBIil THAPONIN3 OPraHWYECKUX M HEOPTaHMYECKHUX COCAMHEHHH M €ro 3HAa4eHHE B
MPAKTHUECKON JaeaTeapbHOCTH denoBeka. OOparumeblii ruaponm3 cosedd. CrymeH4aTsld Tuaponm3. [IpakTudeckoe MpUMEHEHUE
ruapoiu3a. 'maposm3 opraHn4eckux BemiecTB (OeKOB, KHUPOB, YINIEBOJOB, MOJNMHYKIeoTHI0B, AT®) n ero OGuosoruyeckoe u
npakTHiyeckoe 3HaueHne. OMpuIeHHE KUPOB. Peakims aTepudukaiuy.




Jlabopamopuasn paboma Ne2l

1

Xapaxmep ouccoyuayuu pasnuunsix 2UOpokcuoog. Ipuzomosienue pacmeopos pasiuiHslx U008 KOHYEHMPayuu.

Conep:xanue yueOHOro MaTepuasa

1

OKHCIUTENPHO-BOCCTAHOBUTENbHBIE  peakuud. CTemeHb OKWUCIeHHsA. BoccraHoButenn u  okuciutend. OkKucieHue u
BOCCTaHOBJIEHUE. BakHeillne OKMCIMTENNM M BOCCTAaHOBUTENH. BoccTaHOBHUTENbHBIE CBOIICTBA METAJUIOB — MPOCTHIX BEIIECTB.
OxucnuTenpHble U BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAJUIOB — IIPOCTBHIX BelecTB. BocCTaHOBUTENIbHbIE CBOWCTBA BEIIECTB,
00pa30BaHHBIX 3JIEMEHTaMH B HU3IIEH (OTPUIATENBHOI) cTeneHu okuciaeHus. OKUCINTENbHbIE CBOMCTBA BEIIECTB, 00pa30BaHHBIX
SJ€MEHTaMU B BBICIIEH (TIOJIOKUTEIBHOM) CTENEeHU OKHUCIeHUs. OKHUCIUTENbHbIE UM BOCCTAHOBHUTEIbHBIE CBOMCTBAa BEILECTB,
00pa30BaHHBIX JJIEMEHTaMH B IPOMEXYTOYHBIX CTEHEHAX OKHcieHus. Kiaccudukanus OKHCIMTENFHO-BOCCTAHOBUTEIBHBIX
peakuii. Peaknuy MeXaTOMHOTO M MEXMOJIEKYISIPHOTO OKHCIICHUS-BOCCTAaHOBJICHHS. Peakiinn BHYTPUMOJIEKYIISIPHOTO OKUCIICHHUS -
BOCCTAHOBJIECHUs. Peaknny caMOOKHCIICHHSA-CAaMOBOCCTAHOBIICHHUS (IUCIPONIOPIMOHMPOBAHMS). METOIBI COCTaBICHHS ypaBHEHUH
OKHCJINTEIHHO-BOCCTAHOBUTEBHBIX PEAKIUH. MeTox »IeKTpoHHOro OanaHca. BnustHue cpenpl Ha NpOTEKaHHE OKHUCIUTEIBHO-
BOCCTaHOBHTEIBHBIX MIPOLECCOB

XUMHUYECKHE MUCTOYHHKH TOKA. DJEKTPOAHBIC MOTCHLHMANBI. P CTaHAAPTHBIX 3JIEKTPOIHBIX NMOTECHINANIOB (IJIEKTPOXHUMHUYCCKHN
psin HampspKeHWi MeTayuioB). ['anbBaHWYECKHE 3JIEMEHTHl W NPUHLOUMBI MX paboThl. CocTaBieHHE TaJbBaHMYECKHX 3JIEMEHTOB.
O6pazoBaHue raJbBaHNYECKHUX Tap MPH XUMHUYECKHX Tpolieccax. [ aqpBaHMYECKNE 3JIEMEHTHI, IPH- MEHSIEMbIC B )KU3HU: CBUHIIOBAS
aKKyMyJISITOpHasi Oarapesi, HHUKENIbKaJMHUEBbIE OaTape, TOIUIMBHBIE 3JIEMEHTBI. JJIEKTPOJIM3 pAaCIUIaBOB M BOJHBIX PacTBOPOB
aneKTpoauToB. IIporeccsl, MPOUCXOAAIINE HA KATOJE U aHOJAE. Y PaBHEHUs MIEKTPOXMMHUUECKHUX MPOIECCOB. DIEKTPOJIU3 BOIAHBIX
pPacTBOpPOB C HHEPTHBIMM 3JEKTPOJaMM. OJEKTPOJIU3 BOAHBIX PAaCTBOPOB C pacTBOPUMBIMU 3nekTpomaMu. llpaktuueckoe
IPUMEHEHUE JNIEKTPOIIH3a.

Jlabopamopuasn paboma Ne22

1

Bzaumooeiicmeue memanios ¢ nememaniamu, a maxdice ¢ pacmeopamu coieil u pacmeopamu Kuciom. Bzaumooeicmsue ceproi u
a3omuou Kuciom ¢ meovio. OkuciumenvHvie C80UCMBA NEPMAHSAHAMA KAAUA 8 PA3IUYHBIX CPEOax.

Tema 2.10.
Kaaccuduxanus BeuiecTs.
IIpocTtbie BemecTBa

Conep:xanue yueOHOro MaTepuasia

1

Knaccudukanus HeopraHmdeckux BemecTB. [IpocTeie u ciokHble BemecTBa. Oxcuapl, WX Kiaccuuramus. [MapokcHibl
(ocHOBaHUS, KHCIOPOICOACPIKAIINE KHCIOTH, aMQpOTepHBIe THIpoKcuabl). Kucmorel, ux kinaccupukamus. OCHOBaHHUS, HX
knaccudukanyst. Conu cpeHue, KUCIbie, OCHOOBHBIE M KOMIUIEKCHBIE. MeTainibl. [lomoskeHre MEeTauioB B IEPHOIIMYECKON CUCTEM €
1 0COOCHHOCTH CTPOSHHS HX aTOMOB. [IpocThIe BemecTBa — MeTaIUIBl: CTPOCHUE KPHUCTAIUIOB M METAJUTNIECKas XUMUYECKAs CBSA3b.
OO0mume ¢u3nYecKkrue CBOMCTBa METAIOB M X BOCCTAHOBUTEIBHBIC CBOWCTBA: B3aMMOJEHCTBHE C HEMeTalIaMU (KHCIOPOJIOM,
TaJloTeHaMH, Cepoi, a30TOM, BOJOPOJOM), BOJIOW, KHCIOTaMH, PACTBOPAMH COJICH, OPraHUYECKHMH BEIIECTBAMH (CIHPTaMHU,
rajioreHaikaHamu, (peHosoM, KiucIoTaMu), menodamMu. OKCHABI ¥ THIAPOKCHIBI METAIOB. 3aBUCMOCTh CBOWCTB 3THX COEAMHEHUIN
OT CTENEHEN OKHUCIICHHS METAJUIOB. 3HAUCHHE METAJIOB B MPUPOJIE U JKU3HHU OPTaHU3MOB.

Kopposust metaimos. [TorsTre KOppo3un. XuMudeckasi KOppo3us. DNeKTpoxuMudeckas kopposus. CriocoObl 3alTUTHl METAJUIOB OT
Koppo3un. OOmme crocoOsl MONydeHHs METaIOB. MeTamisl B IHpupoje. MeTaluryprus W €€ BHABL: HHpPO-, THAPO- U
3JIEKTPOMETAIUTYpris. DJIeKTPOIN3 paciyiaBoB U PACTBOPOB COEANHEHUIT METAJUIOB M €r0 NPAaKTHYECKOe 3HaYCHHE.

Hewmerannsl. [Tonoxxenne HemeramwioB B Ileprnomudeckoil cucreme, 0COOEHHOCTH CTPOSHHSI UX aTOMOB. DJIEKTPOOTPUIATEIBHOCTb.
brnaropogabie Ta3pl. DNEKTPOHHOE CTPOSHUE aTOMOB OJaropoHBIX Ta30B M OCOOEHHOCTH MX XMMHUYECKHX M (DH3UUECKHX CBOWCTB.
Hewmertannbsl — mpoctbie BemiecTBa. MX aToMHOE M MOJIEKYJIIPHOE CTPOEHHE UX. AJIJIOTPOMNUs. XMMUYECKHE CBOMCTBA HEMETAJIJIOB.
OkucIuTeNbHbIE CBOMCTBA: B3aMMOJEHCTBHE C MeTaJylaMH, BOJOPOJIOM, MEHEE JJIEKTPOOTPHULATEIbHBIMU HEMETaJIaMH,




HCKOTOPBLIMU CJIOKHBIMU BECLICCTBAMMU. BoccranoButenbHbie CBOMCTBa HEMETAJIOB B peaknusx ¢ (bTOpOM, KUCJIOpOAOM, CIIOKHBIMU
BCHICCTBAMU — OKUCJIIUTCIIAMHU (aBOTHOﬁ u cepHoﬁ KHUCJI0TaMH U [[p)

Jlabopamopuasn paboma Ne23

1

OsHnaxomaenue ¢ obpasyamu npeocmasumerneil Kidcco8 Heopeanuyeckux ewjecms. O3HakomieHue ¢ obpasyamu npeocmasumeineli
Kaaccos opeanuueckux seujecms. O3naxomuenue ¢ koanexyueti pyo. Ionyuenue xuciopooa u ezo ceovicmea. Ilonyyenue 6odopooa u
ezo ceoticmea. [lonyuenue niacmuueckotl cepol, XUMUIeCKue c8olcmaa cepuvl. Bzaumooelicmeue memanios ¢ pacmeopamu KUCIom u
coxeti. Ceoticmsa yans: adcopOoyuonuvle, 60CCMaAHOSUMeNbHble. B3aumoodelicmeue yunka unu amoMunus ¢ pacmeopamu KUCIom U
wenoueti. Okpawiuganue niameHy KAMmuUoOHaMu WerouHblX U Wel0YHO3eMeNbHbIX MEemailos.

Tema 2.11.
OCHOBHBIE KJIACCHI
HEOPraHUYeCKuX U

OpPraHU4YecKUX coeIMHeHn

Conep:xanue yueOHOro MaTepuasa

1

Bonopoansle coenuHeHusi HeMeTauoB. [lonydeHne aMMuaka M XJIOPOBOJOPOJA CHHTE30M M KOCBEHHO. Pu3znueckue CBOMCTBA.
OTHOmIEHHEe K BOJE: KHCIOTHO-OCHOBHBIE cBoOiicTBa. OKCHIBI M aHTHAPUABI KapOOHOBEIX KHCIOT. HecomeoOpasyromue wu
coneoOpa3yromue oKcUabl. KuciaoTHbIe OKCHABI, WX cBoiicTBa. OCHOOBHBIC OKCHIBI, MX CBOWCTBA. AMQOTEPHBIC OKCHIBI, WX
CBOMCTBA. 3aBHCHUMOCTh CBOMCTB OKCHJIOB METAJJIOB OT CTENECHU OKUCICHHS. AHTUAPHIBI KapOOHOBBIX KHCJIOT KaK aHaJjoru
KHUCJIOTHBIX OKCHUIOB.

Kucnoter OpPraHNM4Y€CKUC U HCOPraHUYCCKUEC. Kucnotel B cBeTe TCOPUHN BHGKTpOHHTHHCCKOﬁ JUcconuanuu. Kucnotel B cBeTe
nporojuTHueckoil Teopun. Knaccudukanus opraHuuecKux W HeopraHuueckux Kuciot. OOiiue cBOcTBa KHCIOT: B3aUMOJICHCTBIE
OPraHnv4CeCKUuX M HEOPraHMYCCKUX KHCJIOT C MCETallllaMu, OCHOOBHBIMU U an)OTeprIMI/I OKCHJaMU U THUAPOKCUIAMHU, COJIAMHU,
o0pazoBaHue CI0XKHBIX 3(HpoB. OCOOEHHOCTH CBOCTB KOHIIGHTPHUPOBAHHOW CEPHON M a30THOM KHCIIOT.

OcHoBaHus OPraHn4YCeCKUC U HEOPraHNUICCKUC. OcHOBaHHS B CBETE TCOPUU IJICKTPO- JINTUYECKOM JUCCOLMALINH. OcHOBaHHSA B CBETE
HpOTOJ’IHTI/I‘IGCKOﬁ TCOPHUH. KJ'IaCCI/Iq)I/IKa]_II/IH OpPraHNYCeCKUX U HCOPraHUYICCKUX OCHOBaHUH. XMMHOYECKHE CBOMCTBa INECIOUCH M
HCPACTBOPUMBIX ocHoBaHuM. CBOMCTBA 6eCKI/ICJ'IOpOZ[HBIX OCHOBaHHM: aMMHaKa U aMHHOB. B3anMHOe BIUSHHE aTOMOB B MOJICKYJIC
AaHUJIMHA.

AmpoTepHbIE OpraHWYECKHEe W HEOPraHMYECKHE COeIUHEHHS. AMQOTepHBIE OCHOBAHHS B CBETE€ IMPOTOJIUTHICCKOH TEOpPHUH.
AMGpOTEpHOCTh OKCHIOB ¥ THUAPOKCHIOB TIEPEXOJHBIX METAIUIOB: B3aWMMOJEHCTBHE ¢ KucinoTamu u menodamu. Com.
Knaccudukamus u xumudeckue cBoucTBa cosell. OCoOOCHHOCTH CBOWCTB cCOJIeH OPTaHMYECKUX WM HEOPTaHWYECKUX KHCIOT.
I'enernueckass cBsI3b MeXAYy KiacCcaMd OPraHMYECKMX M HEOpPraHMdeckux coeAuHeHud. IloHsTHEe O TeHeTHdYecKoW CBs3U U
TeHETUYECKUX PsAJaX B HEOPTaHUYECKOW M OpraHMuYecKod XuMuu. ['eHeTHdyeckue psapl MeTaaia (Ha mpuMepe KalbIUs U Kenesa),
HeMeTala (cepbl U KpEMHHUS), IEPEXOTHOTO dIeMeHTa (IIMHKA). [ eHeTHYecKue psabpl U TeHEeTHYeCKas CBA3b B OPTaHMUYECKON XUMUHU.
EnuncTBO MUpa BeniecTs.

Jlabopamopuas paboma No24-25

1

Honyuenue u ceovicmea yenexucnoeo 2aza. Ceoticmea cCONAHOU, cepHOU (paszdagneHHol) u YKCYCHOU Kuciom. Bzaumoodeiicmesue
eudpoxcuoa uHampusi ¢ coaamu (cyavpamom meou (1) u xaopudom ammonus). Pasznoocenue cuopokcuda meou. Ilonyuenue u
amghomepmvie ceolicmea cudpokcuoa amomunus. Ilonyuenue dcecmkoti 600bl U U3yueHue ee C8OUCms. Ycmpanenue epemennol u
HOCMOAHHOU HCECMKOCMU.

2

Tlonyuenue x10p08000po0da u coNAHOI KUCIOmMbL, ux ceoticmsa. Ilonyuenue ammuara, e2o ceolicmaa.

3T3ema 2.12.
XuMHus 3JIEMEHTOB

Coaep:xanue yueOHOro MaTepuasia

1

s-OnemeHTsl Bomopon. JIBOWCTBEHHOE MOJIOKEHHE BOAOPOJA B MEpPHOIMUYECKOW cucteme. M3oTombl Bojopona. Tspkemas Boja.
OKHCINTENBHBIE U BOCCTAHOBUTEILHBIE CBOMCTBA BOJIOpOJa, €ro NOJIYUYCHHUE U IPUMCHCHUEC. Poinb BOJIOpPOJAa B J)KUBOM U HEXKUBOU
npupoae. Boga. Pons Bobl Kak cpenooOpa3yromero BemecTBa KISTKH. DKOJOTHIECKIE aCTIeKThl BOJOMOJIb30BaHNS. DIIEMEHTHI [A -

14

10




TpYyIIIbIL. H_ICJ'IO"IHBIG METaJJIbI. O6IIIa${ XapaKTCpUCTHKA HICJIOYHbIX MECTAJJIOB HA OCHOBAHWU IIOJIOKCHUA B HepHO,HI/I‘ICCKOﬁ CHUCTEMC
3JICMCHTOB ﬂ.M.MeHZ{eJ’IeCBa n CTPOCHUA ATOMOB. HonyquHe, (1)I/I3I/I‘~IGCKI/IC U XUMMYECKHE CBOMCTBA IIEJIOYHBIX METaJLIOB.
KaTnoHBI MeI09HRIX METAIOB KaK BaXKHEHIIIas XHMHUYSCKas (1)OpMa HX CYHIECTBOBAHMA, PETYJSITUBHAS POJIb KATHOHOB KaJlusd U
HaTpusd B JKHBOH KIIETKE. HpHpOIIHbIC COCIMHCHUS HATPUA U KaJIUs, UX 3HAYCHUEC

Onementsl IIA-rpynmer. OOmas XapaKTepHCTHKA IIETOYHO3EMENBHBIX METAJUVIOB M MarHusi Ha OCHOBAHHM IOJOXKEHHS B
ITepuonnaeckoii cucreme 3mementoB Jl. V. MenneneeBa u ctpoeHns atomoB. Kanpnuii, ero momydeHne, Gu3HUECKIe U XUMHIECKIE
cBoiicTBa. BaxxHelmre coeqHEHNUS KAJBITN, UX 3HaUeHNe U npuMeHeHne. Kanpumii B mpupoe, ero OMoIoruaeckast poib.

p-OnemeHTsl AmoMuHUHA. XapaKTepUCTHKA aIIOMUHHUS HA OCHOBaHUH moJjoxeHus B [lepmoamdeckoit cucteme snmementos . U.
MenneneeBa u crpoeHns aroma. [lomydenwe, (U3MYECKHEe W XUMHYCCKHE CBOWCTBA ANIOMHUHHUS. BakHeHImne coequHEHUS
ANMIOMUHUS, WX CBOMCTBA, 3HaueHHEe W TpUMEHeHHe. [IpuponHble COCTUHEHHS AOMUHHA. YTiepon u KpemHuid. OOmas
XapaKTepUCTHKAa Ha OCHOBaHMM HX monokeHus B Ilepuonmueckoil cucreme [[. M. MenneneeBa u crpoenus aroma. IIpoctsie
BEIlleCTBA, 00pa3oBaHHbIE ATUMHM 3JeMeHTaMHu. OKCHIBI M THAPOKCHJBI Yriepola M KpeMHHsi. BakHeiiue conu yrombHoil u
erMHHeBOﬁ kucaoT. CunukaTHas MPOMBINIJICHHOCTD.

I'ajmorensl. O6mas xapakTepUCTHKa TaJlOTCHOB HAa OCHOBaHMU UX monoxkeHHs B Ilepuomuueckoit cucteme snementoB [l WM.
MenpeneeBa U CTPOCHHUSI aTOMOB. ['ajloreHsl — IIPOCTBIE BEILECTBA: CTPOCHUE MOJIEKYJ, XMMHUYECKUE CBOMCTBA, IIOJNYyYEHUE U
npuMeHeHue. BaxxHelne coelMHEHNs TaJIOTE€HOB, UX CBOWCTBA, 3HaU€HUE U NpuMeHeHue. ['anorensl B npupoje. buonoruueckas
poib ramoreHoB. XanbKoreHbl. OOmas XapakTepUCTHKa XaJbKOTCHOB Ha OCHOBAHWHU WX MOJOXKeHHs B llepmommueckodl cucreme
anemeHToB [[. U. MeHneneeBa M CTpOeHHUS aTOMOB. XaJIbKOI€Hbl — MpocThle BewiecTBa. Amnorponusa. CTpoeHUE MOJIEKYT
AIOTPONHBIX MOAM(UKAIMH W WX CBoOWcTBa. llodydeHWe W TpHMEHCHHWE KHCJIOPOAa WM Cephl. XaJbKOTCHHI B IIPHPOJIE, HX
Omostoruveckas poib

Onementsl VA-rpynmsl. O01mas XxapakTepucTHKa 3JIEMEHTOB 3TOW IPYIIIbl HA OCHOBaHHH HX IOJI0XKeHHs B [lepnoandeckoii cucreme
anemenToB JI. Y. MeHnneneeBa u ctpoeHust atoMoB. CTpoeHHE MOJICKYJBI a30Ta W AJUIOTPONHBIX Moaudukaumii dochopa, ux
¢bu3nyecKkre W XUMHYECKHE CBOWCTBA. BomopomHble coequHeHMs dieMeHToB VA-rpymmbl. Oxcupael azota u docdopa,
cooTBeTCTBYIOIIME UM KHCIOTBl. Conn 3Tux kucioT. CBoiicTBa KUCIOPOAHBIX COEIMHEHHMH a3zora M (ocdopa, UX 3HAUCHHE U
npuMmeHeHnue. A3oT u ¢pocop B Ipupoje, UX OHOJIOrHYecKas pob.

Onementsl IVA-rpynmnel. OO0Immias XapakTepHCTHKA 3JEMEHTOB 3TOHM TIPYINbl HA OCHOBAHWH WX MOJIOKeHHS B Ilepuoauueckoii
cucreme 3neMmenToB JI. V. MenneneeBa U CTpOeHHUS aTOMOB. YTJIEpoA U ero ajutorpomnus. CBOHCTBA alIOTPOMHBIX MOAUMUKAIIUIT
yriepojaa, ux 3HaueHue u npumMeHeHne. OKCUIBI U THAPOKCUABI YIIIepoaa U KPEMHHS, UX XUMHUUecKue cBorcTBa. CONHM yroJIbHON U
KPEMHHEBBIX KHUCIIOT, X 3HayeHue W npumeHeHue. [Ipupomoolpasymomias poib yriiepona Uil KMBOM U KPEMHUs JJIsI HEKUBOM
MIPUPOABIL.

d-Dnements OcobenHoctu crpoeHust atoMoB d-amementoB (IB-VIIIB-rpymm). Mefb, IHHK, XpOM, eJe30, MapraHell Kak MpoCThie
BEIIEeCTBA, MX (U3MYECKHE W XMMHYECKHe CBOMCTBA. Ha- XOKIEeHHE 3THX METaUIOB B NPUPOAE, MX MNONyYeHHE M 3HAUCHHE.
CoenuneHnsi d-2JIEMEHTOB ¢ PAa3IWYHBIMU CTENCHAMH OKHCJICHHUS. XapakTep OKCHIOB M THIPOKCHIOB 3THX DJIEMEHTOB B
3aBHCHMOCTH OT CTEIICHH OKHCIICHHS MeTaJlIa.

Jlabopamopuasn paboma Ne26

1

H3zyuenue ceoticme npocmeix ewjecme U COeOUHeHUll S-21eMeHmos. H3yueHue cgolicme npocmulx 6eujecms u COoeOuHeHull p-
anemenmos. H3zyuenue ceoticme npocmulx eewjecme u coeounenutl d-snemenmos. Ilomyuenue 2uOpoKcudo8 anoOMuHUs U YUHKA,
uccredoganue ux ceoticms. Ilonyuenue u ucciedoganue c6oUCME OKCUO08 cepwl, yenepooa, ghocgopa.

Tema 2.13.
XuMHuSA B ’KM3HHU 001eCTBa

Coaep:xanue yueOHOro MaTepuaJja

1

XuUMHS U IPOU3BOJICTBO. XUMHUYECKAs! MPOMBIIIIEHHOCTh U XUMUYECKHE TEXHONOTHU. ChIpbe AJIsi XUMUYECKOW MPOMBIIIJIEHHOCTH.
Boma B XuMHYECKOW NPOMBINUICHHOCTH. JHEPTHS I XHMHYECKOTO TPOM3BOACTBA. HaydHble TPHUHIUIBI XUMHUYECKOTO
MPOM3BOJICTBA. 3alllUTa OKPYKAIOUIEH Cpelbl U OXpaHa TpyJda MPU XUMUYECKOM MpOu3BOACTBe. OCHOBHBIE CTAIUH XUMHYECKOTO
nmpon3BojcTBa. CpaBHEHHE MPOU3BOJICTBA aMMHUAKa U METaHOJa. XUMHS B CEITLCKOM XO3SMCTBE. X UMHU3AIUS CEIbCKOTO X03IHCTBA U
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e¢ HampaBJiCHWs. PacTeHHs W TO4YBa, TOYBCHHBIM MOTJIOINAOIIANA KOMIUIEKC. YIOOpEeHUs W UX Kiaccupukanus. XUMHYCCKUC
CpeiacTBa 3amuThl pacTeHuid. OTpHIaTeNbHBIC MOCICACTBUS TNPHUMEHCHHUS MECTHIHMIOB H 0Oophba ¢ HUMH. XUMH3AIUSA
JKMBOTHOBOJICTBA. XHMMHUSI M 3KOJIOTHs. XHMHUECKOe 3arps3HEHHe OKpyxkaromied cpenbl. OxpaHa rugpocdepbl OT XUMHUYECKOTO
3arps3HeHns. OXpaHa MOYBBI OT XUMHIYECKOTO 3arps3HeHns. OxpaHa atMocdepsl OT XUMHYECKOTo 3arps3HeHns. OxpaHa (GIopsl u
(hayHbI OT XUMHYECKOTO 3arps3HEHHUS. BHOTEXHOIOI M U TeHHAsI MHKeHepus. XUMHUS U [MOBCEIHEBHAS XKU3Hb YenoBeka. JlomariHss
anteka. Moromue u ynucTsmue cpenctsa. Cpencrsa 60pb0BI ¢ OBITOBEIMA HaCEKOMBIMH. CpeCcTBa JIMYHON THTHCHBI U KOCMETHKH.
Xumust 1 nuia. MapKUpOBKH YIIAKOBOK MHIIEBBIX U THTHCHUYECKUX MPOAYKTOB M YMEHHE MX YMTATh. DKOJOTHUS KIIHUIIA. XUMHS U
reHETHKA YeJIOBEKa.

Jlabopamopnas paboma Ne27 1
1 OsHaxomuenue c Koanekyueli yooopenuti u necmuyudos. O3HakomieHue ¢ obpasyamu cpedcms 6bImoeol Xumuu U 1eKapCmeeHHbIX
npenapamos.
Paznen 2. 90
Oprannyeckasi XMMHS
Tema 1.1. Coaep:xanue y4e0HOIro MaTepuaJja 8

IIpeamer opranuyveckoi
xumuu. Teopusi cTpoeHust
OpPraHU4YecKuX coeIMHeHu

1

Hayunble MeTOBI O3HAHUSA BEIECTB U XUMUYECKUX ABICHUN. POb dKkCiEpuMEHTa U TEOPUH B XUMHU. MOAETHPOBaHUE XUMHIECKIX
nporeccoB. 3HaueHne xumun rnpu ocsoenunu npodeccuid CI1O u cnenumansaocteit CI1IO TexHnueckoro npoduiis npodheccuoHaIBHOTO
oOpazoBanus. OCHOBHBIE MOHATHS XHMMHH. BemectBo. Atom. Monekyna. Xumuueckuit snemeHT. Aimorponus. I[Ipenmer
opranndeckoil xumuu. IloHsATHE 00 OpraHMYECKOM BeEUIECTBE M OpraHudeckod XumuM. KpaTkuil ouepk HcCTOpUU pa3BUTHA
opraHmdeckoil xumuu. Burtanusm u ero kpymenue. OcoOEHHOCTH CTPOCHHUS OpraHM4YecKHx coennHeHHH. KpyroBopoT yrieposga B
IIPUPOAE.

Teopust ctpoenus opranndeckux coenuHeHnii A.M.bytieposa. [Ipeanocsuiku cozganusi Teopun cTpoeHrs. OCHOBHBIE MOJOKEHUS
Teopun ctpoeHuss A.M.BytiepoBa. Xumudyeckoe CTpoeHHE U CBOiicTBa opraHudeckux BemiecTB. [lonarue 06 m3omepuu. CriocoOb
0TOOpaXKEHHs CTPOSHHA MOJEKYJBI ((hOpMyIbl, MozenH). 3HaueHne Teopur A.M.byTiepoBa Ui pa3BUTHA OPraHHMYECKOH XUMUH H
XMMHUYECKHX MpOorHO30B. CTpoeHHe aroMa yriepoaa. DJEKTPOHHOE OOJlako W opOWTanb, S- W p-OopOMTAIH. DIIEKTPOHHBIE M
JIEKTPOHHO-Tpaduyeckre (HOpMyIIbl aTOMa yIiIeposia B OCHOBHOM M BO30Y)KJIEHHOM COCTOSHHAX. KoBasleHTHas XUMHUYecKasi CBsI3b U
ee Kiraccu(uKaus 1o crocoly rnepekpbIBanus opouranei (o- u n-cs3u). [lonarue rudpuanzanmu. PasnuyHble THIIBI THOPUIM3ALNH
n ¢dopMa aTOMHBIX OpOuTanel, B3aMMHOE OTTAIKWBAaHME THOPHIHBIX OpOM- Taseil M WX pACIOJIIOKEHHE B IPOCTPAHCTBE B
COOTBETCTBUM C MUHHUMYMOM 3HEPTHH. I '€0- METpHsi MOJIEKYJI BEIIECTB, 00pa30BaHHBIX aTOMAaMH YIIepoaa B Pa3IMUHBIX COCTOSHHUAX
rubpunuzannu. Knaccudukanus opraHnueckux coenuHeHui. Kiaccugukanus opraHMyeckux BEIIECTB B 3aBUCUMOCTH OT CTPOCHHS
yrieponHoit nenu. [Tonstue GpyHkunoHanbHo# rpymmsl. Knaccudukanus opraHu4eckux BEIECTB MO THITY (YHKIMOHAIBHOW TPYIIIIBL.
OCHOBBI HOMEHKJIATyphl OpraHWYECKHX BeIIeCTB. TpHBHalbHBIE Ha3BaHUA. PalmoHanbHas HOMEHKJATypa Kak MpeIIeCTBEHHHUIIA
Homenknarypsl [lUPAC. Homenknarypa [UPAC: npuHumnsl o0pa3oBaHus Ha3BaHWM, CTapIIMHCTBO (PYHKIMOHAIBHBIX TPYMI, WX
o0o3HaueHHe B rpepukcax u cypdukcax Ha3BaHUH OPraHUYECKHX BEIIECCTB

Tunel XMMHUYECKHX CBS3ed B OpPraHMYECKHUX COCAMHEHHSX W CIOCOObI MX paspbiBa. Kilaccudukaiys KOBaJICHTHBIX CBsi3eil 110
JIEKTPOOTPHULATEIEHOCTH CBSI3aHHBIX aTOMOB, CIIOCOOY IEpeKphIBaHUS OpOWTaiel, KpaTHOCTH, MeXaHM3My oOpa3oBaHus. CBs3b
MIPUPOJIBI XMMUYECKON CBSI3U C THUIIOM KPHUCTAJIMYECKOH PEIISeTKH BELIECTBAa U €ro (PM3NUECKUMHU CBOHCTBAaMH. Pa3phIB XMMHUecKoit
CBSI3W Kak Ipoliecc, oOpaTHBI ee 0Opa3oBaHWIO. ['OMONMTHYECKHIT M TeTEPOTUTHYECKUH pa3pbIBBI CBS3EH, WX COIMOCTaBIICHUE C
OOMEHHBIM M JOHOPHO-aKIENTOPHBIM MeXaHW3MaMHu ux oOpaszoBanus. [loHsTne cBOOOJHOrO pajukaia, HyKI€OQHIbHOW H
anekTpomiibHON vacTunbel Kilaccngukanums peaknuii B opraHuueckoil xumud. [IoHATHE O THHAX W MeXaHM3Max peakiui B
opranndeckoil xumun. CyOcrpaTr n pearent. Kiaccndukamus peakuuii Mo W3MEHEHHMIO B CTPYKType cyOcTpaTa (IpHCOeAMHEHHE,
OTIICIJICHWE, 3aMEIICHHEe, H30Mepu3aIls) M THIy peareHTa (paauKaibHble, HYyKJIeo(WIbHBIE, 3JeKTpoduibHble). Peaxkunn
npucoenuaenus (AN, AE), smuvunnposanus (E), 3amemennus (SR, SN, SE), msomepnzarun. Pa3HOBHIHOCTH peakIiii Ka)10ro THIA:
THIPHUPOBAHHUE U IETHAPUPOBAHNE, TAJIOTCHUPOBAHNE M JIETaJOT€HUPOBAaHUe, THAPATAINS M ACTHAPATAIHS, THIPOTAIOTeHUPOBaHHE U
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ACTUAPOTaJIOTCHUPOBAHUC, TOJIMMECPHU3AlIs U MMOJUKOHACHCA WS, NCPETPYIITUPOBKA.

CoBpeMeHHBIE TIPEJCTABICHUS O XHMHYECKOM CTPOCHHMHM OpraHudyeckux BemiecTB. OCHOBHBIC HaNpaBIICHHs DPa3BUTHS TEOPUH
ctpoenusi A. M. ByrtnepoBa. M3oMepust oprannueckux BemecTB M ee Buabl. CTPYKTypHasi H30MEpUs: MEXKKIIACCOBast, yriIepOJAHOTO
CKeJleTa, MOJOKeHUsI KPAaTHOU CBS3M M (DYHKIMOHAIBHOHW Tpynubl. [IpocTpaHCTBEHHAs M30MEpHUs: TeOMeTpHYecKas U ONTHYECKas.
[ToHATHE aCHMMETPHYECKOTO LICHTpa. brojormyeckoe 3HadeHHE ONTHYECKOH M30MepuH. B3anMHoOe BIMsSHHE aTOMOB B MOJEKYJax
OpPTaHWYECKHX BEMIECTB. DIEKTPOHHBIC d(P(PEKTH aTOMOB M aTOMHBIX TPYIII B OPTaHUYECKUX MoyeKynax. MHmyknuoHHEIH 3¢ dekT,
TOJIOKUTEIBHBIN U OTPHUIATETBHEIH, ero oco0eHHoCcTH. Me3oMmepHsbIit 3¢ ekt (3 heKT conpsuKeHNs ), ero 0COOCHHOCTH.

Jabopamopnasa paboma Nel

1

Hzeomosnenue modeneii monekyn —npeocmagumeneil pasiuyHblX KIACCO8 Op2aHU4ecKux coeourenuil. Ilpaxmuueckue 3aHAmMus.
ObHapyscenue yenepooa u 8000pooa 8 opeanuieckom coeourenuu. Obnapyscenue eanocenos (npooa beinviumeiina).

Tema 1.2.
IIpenenbubie
YIJ1€BOOPOABI

Conep:xaHue yueOHOr0 MaTepHaJa

1

T'omonoruueckuit psg amkaHoB. [lonstue 06 yrineBomoponax. OCOOCHHOCTH CTPOCHHS MPEICIBHBIX YIIICBOIOPOIOB. AJIKAHBI KaK
MPeJCTaBUTENHN MPECIbHBIX YTICBOAOPOAOB. DICKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJIBI METaHa U APYTHX aJIKaHOB.
'omomnoruyeckuii psia u usomepus napadgunos. HopmanbHoe U pa3BeTBIEHHOE CTPOSHHE YIIIepOAHOH 1ieni. HoMeHKIaTypa aikaHoB
Y IKWIBHBIX 3aMecTuTenei. Gu3ndeckue CBOWCTBA alKaHOB. AJIKaHBI B MPUpOJe. XUMHUYECKHE CBOMCTBA amkaHOB. Peakiuu SR-
tuna: ramoreanpoBanue (padotsr H. H. Cemenosa), HutpoBanue mo KoHoBanoBy. MexaHH3M peakIUH XJIOPHUPOBAHHS aTKaHOB.
Peakiuu peruapupoBaHusi, TOPEHUs, KATATUTHYECKOIO OKHUCIEHHUS allkaHOB. KpEeKMHI alkaHOB, pa3jM4yHble BHUJbl KPEKHHTa,
MIPUMEHEHHE B NPOMBILUIEHHOCTH. [IMponu3 u KoHBEpcHs MeTaHa, U30MEpHU3alsl AJIKAHOB.

[Ipumenenne u crocoObl MorydeHnst ankaHoB. OONacTH MPUMEHEHUs aNKaHOB. [IpOMBINUICHHBIE CIIOCOOBI TOJNYYCHHUS! alNKAHOB:
MOTy4CHHE W3 TPHPOAHBIX HCTOYHUKOB, KPEKHMHI TMapa(uHOB, IOIy4YEHHE CHHTCTHYECKOTO OCH3WHA, Tasu(HKalus yIid,
THIPUPOBaHKE anKaHOB. JlabopaTopHbIe CIIOCOOBI MOMYYEHHs alKaHOB: CHHTE3 Blopua, nekapOOKCHIMpOBaHNe, THAPOIN3 Kapoua
QIIOMHHHUSL.

[uxmoankansl. ['omonornueckuii psig ¥ HOMEHKJIATypa LHUKJIOAIKAHOB, MX obmas Qopmyna. [loHATHE O HANpsHKEHUH IHKIA.
N30Mepus HUKIOAIKaHOB: MEXKIIACCOBast, YIIEPOJIHOTO CKeneTa, reoMerpuueckas. [lonydenue u ¢pusnueckue CBOMCTBA IUKIIOANIKA-
HOB. XHMH4YECKHE CBoiicTBa wuKioankaHoB. Crierduka CBOWCTB IMKIOAIKAHOB C MajbIM pa3MepoM LuKia. Peakuuu
MIPUCOETMHEHHUS U PATUKAIBHOTO 3aMEIIeHHS.

Jlabopamopuas paboma No2

1

Hzeomoenenue mooeneti MOIEKYIL AIKAHO8 U 2AN02eHAIKAH08. M320moesieHue napaghunuposannoll 6ymazu, ucnvimanue ee CouUcmas:
omHuowenus K 8ode u dcupam. OOHapydcenue 00bl, CadCU, V2IEKUCIO20 2d3d 8 NPoOyKmax zopenus ceeuu. O3HaAKOMAEHUe CO
ceolicmeamu  meepoviX NAPAQUHOE: NIAAGLEHUEM, DPACTNBOPUMOCIBIO 8 600€ U OP2AHUYECKUX PACMEOPUMENAX, XUMUYECKOU
UHEPMHOCIBIO (OMCYMCMBUEM 83aUMOOeUCMBUsl ¢ OPOMHOU B000U, PACMEOPAMU NEPMAHAHAMA KAAUsl, 2UOPOKCUOA HAMPUSL U
ceproil kuciomsl). Tlonyuenue memana u uzyyenue e2o0 C8OUCME: 20PeHUsl, OMHOWEHUsL K GPOMHOU 600€ U pacmeopy nepMaHeanama
Kausl.

Tema 1.3.
ITUJICHOBbIE U JMEHOBbIE
yIJ1€BOIOPOIBI

Conep:xanue yueOHOro MaTepuasa

1

Tl'oMonornueckuit psi ankeHoB. DIEKTPOHHOE U MMPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbI ATUIIEHA U aJIKEHOB. [ OMOJIOrMuecKuii psia u
oOmias opmyina ankeHoB. V30Mepusi 3TUIIC- HOBBIX YIJICEBOJOPOJIOB: MEXKKIIACCOBAs, YIICPOTHOIO CKENleTa, MOJO0KEHUS KpaTHOMN
CBsI3H, TeoMeTprueckas. OcOOEHHOCTH HOMEHKIIATYPHI ATHJICHOBBIX YTIICBOJOPOJIOB, HA3BaHUs BaXKHEHIINX paaukainoB. Ousmyeckue
CBOCTBA aIKEHOB. XUMHUYECKUE CBOMCTBA AJKCHOB. DIIEKTPOMMILHBIN XapaKTep peakiluii, CKIIOHHOCTh K PEaKIHSIM MPHCOCTUHCHUS,
OKHUCIICHHS, TmoimMepu3anuu. [lpaBuimo MapKOBHHKOBA W €ro 3JCKTPOHHOE O0OCHOBaHHME. Peakuuu rajloreHHpPOBaHUS,
THIPOTaJIOTeHUPOBAHMS, TUAparanuu, ruapupoBanus. Mexanusm AE-peakmuii. [loHstHe o peakmusix momumepusanuu. [ opeHne
aNKeHoB. Peaknuu OKHUCICHHSI B MSTKHX M KECTKUX ycIoBUsX. Peakiusi Baraepa u ee 3HaueHue A oOHapy»XeHUS HempeelbHbIX
YTIIEBOJAOPOJOB, MONydeHus Taukoned. [lpuMeHeHne W crmocoObl MONYYeHHsS alKeHOB. VICmoiib30BaHWE BBICOKOW PEaKIMOHHOMN

13




CIIOCOOHOCTH AaJIKCHOB B XMMHYECKOM MPOMBIINIJICHHOCTH. HpI/IMCHeHI/Ie OTWJICHA W MNOpoO- MHJICHA. HpOMI)IHIJ'IeHHLIC CITIOCOOBI
TNOJIYYCHHSA aJIKCHOB. Peakmun ACTUAPUPOBAHMSA U KPCKUHI'a AJIKCHOB. J]a60paTopHLIe CII0COOBI TMOJYYCHHUS AJIKCHOB.

Ankanvensl. [Tonstue u kinaccuduKanys AUCHOBBIX YIIIEBOAOPOIOB 110 B3aUMHOMY Pac- MOJIOKEHUIO KPaTHBIX CBSI3€H B MOJIEKYIIE.
OcoOeHHOCTH 3JEKTPOHHOTO M MPOCTPAHCTBEHHOTO CTPOCHHS CONPSDKCHHBIX AWCHOB. IIOHATHE O T-3IEKTPOHHOM CHCTEME.
Howmenknatypa IHMEHOBBIX YriaeBomopogoB. OCOOCHHOCTH XHMHYECKHX CBOMCTB CONPSDKEHHBIX [AWCHOB KakK CIEACTBHE HX
NIEKTPOHHOTO cTpoeHus. Peakiun 1,4-npucoenunenus. [TomuMepnsanus aueHoB. CrocoObl MOMy4YeHN AUECHOBBIX YTIICBOAOPOIOB!
paboter C. B. JleGeneBa, nerunpupoBanue ankaHoB. OCHOBHBIC MOHATHS XUMHH BBICOKOMOJICKYIISIPHBIX COCIWHEHHU (Ha TpuUMepe
MIPOXYKTOB TOJUMEPH3AINH ANKEHOB, AJIKAaAHEHOB M WX TaJOT€HIPOW3BOIHBIX). MOHOMEp, MONMMMEp, Peaknusl MOIMMEPH3ALUH,
CTEIICHb IOJIMMEPH3AINH, CTPYKTypHOE 3BEHO. THIBI IOJMMEPHBIX LENeH: JWHEHHBIE, Pa3BETBICHHBIC, CIIUTHIE. [loHATHE O
cTepeoperyssipHbIX nonumepax. [loauMepsl TepMoriacTHUHbIE U TepMOpeakTHBHBIE. [IpencraBienne o miacTMaccax M 31acTOMepax.
[MonuaTHneH BBHICOKOTO M HU3KOT'O JIaBJICHHUS, ero cBoiicTBa u npumeneHue. Kartamuszarops! Llurnepa — Harra. [Tonmunponwuien, ero
NIPUMEHEHNE U CBOMCTBA. ['ajoreHcozep karine moJuMepbl: TediioH, NOMMBUHUIXJIOpUA. Kaydyku HaTypanbHBIH U CHHTETHYECKHUE.
Comnosnumeps! (0yTaIMeHCTUPOIIBHBIN KayuyK). ByjkaHu3zauus kaydyka, pe3uHa 1 500HHUT.

dopamopuasn paboma Ne3

ObHnapyoicenue HenpedenbHblx CoeOuHeHUull 8 Kepocutne, ckunuoape. O3nakomienue ¢ obpazyamu NOAUIMUIEHA U NOIUNPONULEHA.
Pacnosnasanue obpasyoe arkanog u arkenos. [lonyuenue smunena decudpamayueti muio6o20 cnupma. Bsaumooeiicmsue smunena c
bpomHoIl 60001, pacmeopom nepmanzanama xanus. CpasHenue niamenu dMuIeHd ¢ NaIamenem npedeibHblX yene6000po0os (Memand,

nponan-6ymanoeotl cmec,).

Tema 1.4
AlleTHJICHOBbIE
YIJ1€BOI0PObI

Co

JAEPKaAaHuEC yqeﬁﬂoro MartrepuaJja

1

T'oMonormaeckuit psig aTKWHHOB. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE alleTHIICHA W JPYTUX aJKUHOB. [ OMOJIOTHYIECKHUN Psiz
u obmas ¢opmyna anknHOB. HOMEHKIaTypa aleTHJICHOBBIX YTICBOIAOPOAOB. V30MepHus MeEXKIaccoBas, YIIIEPOAHOTO CKeleTa,
TIOJIOXKCHUST KPaTHOW CBSA3U. XMMHUYECKHE CBOWCTBA U MpUMEHEHHE aKWHOB. OCOOCHHOCTH pEaKIiii MPUCOCTUHEHHUS 110 TPOWHOU
yraepoa-yriaepoaHon cBszu. Peaknust Kydeposa. IIpaBuno MapkoBHMKOBAa MPUMEHHUTEIBHO K areTwieHaMm. [[oABMKHOCTh aToma
BoZiopoJia (KHCIOTHBIE CBOHCTBa ankuHOB). OxuciaeHue ankuHOB. Peakmms 3enuHckoro. [IpuMmeHeHHWe alleTHICHOBBIX
yraeBoaopojioB. [lonmuBununanerar [lonyuenue ankuaoB. [lonyyeHue aneTuineHa mupoIn3oM MeTaHa M KapOUJIHBIM METOJIOM.

Jla

dopamopnas paboma No4

1

| Us2omoenenue mModeneii MoKy aIKUHOS, UX U30OMEPOS.

Tema 1.5
ApomaTuueckue
yIJ1€eBOI0POABI

Co,

JepiKaHue y4eGHOro MaTepuaia

1

I'omounornyeckuil psaj apeHoB. beH3os kak mpencraBuTeNb apeHOB. PazButue mpencraBieHuil o ctpoeHun Oen3ona. CoBpeMeHHbIE
npeacTaBieHus: 00 SJEKTPOHHOM W MPOCTPAHCTBEHHOM CTpoeHWH OeHzona. OOpazoBaHUE apOMaTUYECKOW T-CUCTEMBI. [ 'OMOJIOTH
OeH30J1a, UX HOMEHKiIaTypa, obmas dopmyna. HomeHkiaTtypa Juis Ju3aMElIEHHBIX ITPOM3BOJHBIX OEH30ia: OpTO-, MeTa-, mapa-
pacriosioxxeHue 3amectureneil. duznueckre cBOMCTBAa apeHOB. XMMHYECKHE CBOMCTBA apeHOB. [IpuMepbl peakiuii a5eKTpoQUIIbHOTO
3aMeIeHus: TaJlOTeHUPOBaHMs, aJKUiIupoBaHus (katanuzatopbl dpupens — Kpadrca), HutpoBanus, cyabdupoBanus. Peakimu
THIPHUPOBAHUS W NPHUCOSAWHEHHS XJopa K OeH3omy. OcoOeHHOCTH XMMHUYECKHX CBOICTB TOMOJOroB OeH30ia. B3anmHoe BrnusiHHE
aTOMOB Ha IIpUMepe TroMoJIoroB apeHoB. OpHeHTanus B peakuusx aieKTpodmibHoro 3amemieHus. Opuenrantsl [ m Il pona.
[lpumenenne u mnonydeHHe apeHoB. IIpHUpoJHBIE WCTOYHMKM apOMaTHYECKHX YIJIEBOJOPOAOB. ApoMarn3anus aJKaHOB U
LIMKJIOAJIKAHOB. AJIKHJIMPOBaHHUE OSH30I1a.

Tema 1.6.
IpupoaHble HCTOYHUKH
YIJIEBOJIOPO/IOB

Coaep:xkanue yueOHOro MaTepuasa

1

Hedts. Haxoxxaenue B npupoje, cocTaB B Gu3nIecKre CBOHCTBAa HEPTH. TOIUIMBHO- YHEPTETHYECKOE 3HAUCHUE HE(PTH.
[Tpombinuiennas nepepadorka HepTH. Pektuduxarus HedTH, OCHOBHBIE (DPAKLIUK €€ pa3JieNieHns], UX HCIob30Banue. Bropuynas
nepepaboTka HeTEeNPoyKTOB. PekTndukamus Ma3yra Npyu yMEHbIICHHOM JaBieHnH. KpekuHr Hedre- npogykToB. PasimuHble BUabI
Kpekunra, pabotsl B.I".IllyxoBa. U3oMepu3alus akaHoB. AJKWINPOBAHUE HEMPEIEIbHBIX YTIIeBOA0POoa0B. Pudopmunr
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HedrenpoaykToB. KauecTBo aBToMoOmIbHOTO ToTNBA. OKTaHOBOE uKcio. [IpuponHblil n momyTHbII HedTsiHOH ra3sl. CpaBHEHHE
COCTaBa MPUPOIHOTO M MOMYTHOTO T'a30B, UX MPAKTHYECKOE UCTIONb30BaHNe. KaMeHHbIH yrosns. OCHOBHBIC HAaPaBICHUS
HCITIONB30BaHUs KaMeHHOro yriis. KokcoBaHne KaMEHHOTO YT, BaXKHEHIINEe IPOTYKThI 3TOr0 Ipolecca: KOKC, KAMEHHOYTOJIbHAst
cMoJa, HaficMoJbHas Boja. CoeAMHEHHUs], BbIENIAEMbIE U3 KAMEHHOYT0JIbHON cMObl. [IpoayKThl, mostyuyaeMble U3 HaJICMOJIBHON BOJBI.
OKOJIOTMYECKUE ACTIEKTHI 10OBIYH, IEPEPaO0TKN M UCTIOIh30BAHNS TOPIOYMX MCKOTIAEMbIX

Jlabopamopnan paboma NoS

1

Onpedenenue HanU4usi HENPeOelbHblX Yene6000po008 8 Oensune u Kepocune. Pacmeopumocmv pasnuunvix Hedmenpooykmos
(bensuna, kepocuna, OU3eIbHO20 MONAUBA, 8A3eUHA, napaguna) opye 6 opyee.

Tema 1.7

I'mapoxcuibHbIE
coequHEeHHs

Conep:xanue yueOHOro MaTepuasa

1

Crpoenne n xnaccupukanusi cnuproB. Knaccupukanus cupToB MO THITYy YIJIEBOJOPOIHOIO pajuKaia, YUCITy THIPOKCHIBHBIX
Tpynn M TUIY aToMa YIJepoja, CBS3aHHOTO C THUAPOKCUIBHON Tpymmoi. ONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
THIPOKCHIBHON TpyNNbl. BiusHHE CTpOEHHWS CIUPTOB Ha WX (PU3WYECKHE CBOMCTBA. MEXMOJIEKYIsIpHAs BOJOPOAHAs CBSI3b.
I'omonormueckuii psizt MpeaeIbHBIX OHOATOMHBIX cIMPTOB. V30Mepus 1 HOMEHKJIATypa aJKaHOJIOB, X oomas Gopmyia

XUMHAYECKHE CBOWCTBA alKaHOJIOB. PeakIMOHHAs CIIOCOOHOCTh IIPENENbHBIX OJHOATOMHBIX CIUPTOB. CpaBHEHHE KHCIOTHO-
OCHOBHBIX CBOWCTB OpPraHMYECKHX W HEOPTaHMYECKHX COeIMHEHHH, comepkamux OH-rpymmy: KucioT, ocHOBaHMH, aM(OTEPHBIX
COeIMHEHUH (BOJBI, CIUPTOB). Peakimy, MoaTBEp KAAIOIINE KHCIOTHBIE CBOMCTBA CIIMPTOB. Peaknny 3aMerieHns TMIpOKCHIIBHON
rpymnsl. MexXMoleKy sipHast AETHApaTalys CIIMPTOB, YCIOBHS 00pa3oBaHMs MPOCThIX 3¢(upoB. CinoxxHbIE 3(UPBI HEOPTAHUIECKUX U
OPTaHWIECKUX KHC- JIOT, peakiuy 3repudukami. OKHCICHUE U OKHCINTEIRHOE IETUAPHPOBAHNE CITUPTOB.

CnocoObl monyuyeHus: cnupToB. [wIponu3 rajioreHaikaHoB. ['maparanusi ajakeHOB, YCJOBHS ee TpoBefeHHs. BoccraHoBieHue
Kap6OHI/IJ'II>HI)IX COC}II/IHCHHIZ. OTI[CJ'H)HI)IG NpeACTAaBUTCIIN aJIKAHOJIOB. MeTaHOJ'I, €ro NpOMBIIIIJICHHOC IMOJIYUYCHHUEC U IPUMCHCHUC B
NPOMBILIUICHHOCTH. buonoruueckoe neiictBie MeraHona. Crneuuduyeckue CrnocoObl  TOJyYEHHS STHIOBOTO  CHHPTA.
DU3N0JIOTHYECKOE IEUCTBUE ITaHONA. MHOroaTOMHBIE cIUPTHL. M30MepHs 1 HOMEHKIATYpa MIPEACTaBUTENECH IBYX- U TPEXaTOMHBIX
cnuptoB. OCOOEHHOCTM XWMHYECKMX CBOWCTB MHOTOATOMHBIX CIHPTOB, HMX KauecTBeHHOe oOHapyxeHue. OTaenbHbIe
MPECACTABUTEIN . OTUJIICHIJIMKOJIb, INTMICPHUH, CHOCOOBI UX TMOJYYCHU S, TPAKTUICCKOC NMMPUMEHCHUC.

®eHoul. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTpoeHHe (eHona. B3anmMHOe BIMSHHME apOMaTHYECKOTO KOJbIIAa U THAPOKCHUIBHOM
rpynnel. XMMHUYECKHE CBOWCTBa (eHONa Kak (PYHKIMS €ro XMMHYECKOro CTpoeHMs. bpomupoBanue ¢eHosa (KauecTBEHHAs
peakiyst), HNTpOBaHHE (ITMKPUHOBAsI KUCIIOTA, €¢ CBOWCTBA M MpuMeHeHue). O0pa3oBaHne OKPAIIEHHBIX KOMIUIEKCOB ¢ HOHOM Fe3+.
[Tpumenenne ¢enona. [Tomydenue ¢peHosa B IPOMBIIIIICHHOCTH.

Ilpakmuueckue padomot. No6

1

Pexmuguxayus cmecu smanon — 6oda. Obnapysicenue 600bl 6 A3€OMPONHOU CMeCU 800bl U IMUN0B020 chupma. H3yuenue
pacmeopumocmu chupmog 6 6ode. OKucienue CRUpmo8 pasiuiHo2o CMpoeHus Xpomoeoil cmecwvio. Tlonyuenue ousmunoso2o sghupa.
Ionyuenue enuyepama meou.

Tema 1.8

AJbaeruabl 1
KETOHBI

Coaep:xanue yuedOHOro MaTepuaja

1

I'oMomnormaeckue psabl adbAETHI0B U KETOHOB. [loHATHE 0 KapOOHHUIBHBIX COCTUHEHHUSAX. DIEKTPOHHOE CTPOCHHE KapOOHMIBHOM
rpynmel. Vi3omepust 1 HOMEHKJIAaTypa albAeTHI0B W KeTOHOB. PU3Mdeckne CBOHCTBA KapOOHWIIBHBIX COCOMHEHUH. XUMHYECKHUE
CBOWMCTBA JIBAETHUIOB M KETOHOB. PeakIMOHHAs CIIOCOOHOCTh KapOOHHMIBHBIX COSIWHEHWH. Peakmun OKHCICHHS alibAerHjIOB,
KaueCTBEHHbIE pPEaKIWH Ha aJbJETHIHYI0 Ipynmy. Peakuny mnosmkoHaeHcanuu: oOpa3oBaHue (EeHOI0(OPMATbICTHIHBIX CMOJL
[Ipumenenne W monydeHHEe KapOOHWIBHBIX coelMHEeHWH. [IpuMeHeHne anbpaeru/ioB M KETOHOB B OBITY M HPOMBIIIIEHHOCTH.
Anpaerunpl M KeTOHBI B npupoje (3¢upHble Macna, Gepomonsl). Ilomydenne kapOOHMIBHBIX COEIMHEHUH OKHCIEHHEM CHHPTOB,
rujpatanyeil aTlknHOB, OKUCICHUEM YTIIIeBOA0po10B. OTIeNbHbIE NPEICTABUTEH ANbAETHI0B U KETOHOB, CIELU(PHIECKHE CITOCOOBI
UX NOJIYYEHHUsS U CBOMCTBA.

Jlabopamopuan paboma Nol

15




Okucnenue 2manona 6 IMAHANL PACKANEHHOU MeOHOU nposonokou. Ilonyuenue genonrogopmanvoecudno2o noaumepa.
Pacnosnasanue pacmeopa ayemona u gopmanuna.Mzyuenue 60ccmano8UMeENbHbIX CE0UCME ANbOe2UO08. PeaKyus «cepedpsano2o
3epKanay, occmanosgienue cuopoxcuoa meou (Il). Bzaumooeiicmsue popmanvoezuda c 2uOpocyib@umom Hampus.

Tema 1.9.
KapOoHoBble KUCJIOTBI M MX
NPON3BO/HbIE

Copep:xaHue yuedOHOro MaTepuaJia

1

T'omonormyeckuii psig MpeaebHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. IIoHATHE 0 KapOOHOBBIX KHCIOTaX W MX KIACCH(UKAIUS.
DICKTPOHHOEC M MPOCTPAHCTBEHHOE CTPOCHUC KApOOKCHIBHON TPYIIbl. ['OMONOTHYECKHUN pSl TPEACITBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT, MX HOMEHKJIATYpa M N30MepHsi. MeXMOJIeKyIApHBIE BOJOPOIHBIE CBSI3M KapOOK- CHIIBHBIX TPYIIL, X BISHHE
Ha (PU3UYCCKUEC CBONCTBA KapOOHOBBIX KHUCIOT. XHMHUYECCKHE CBOWCTBA KAapOOHOBBIX KHCJIOT. Peakiiuu, HUTIOCTPUPYIOIIHE
KHCJIOTHBIC CBOWCTBAa M WX CpPaBHEHHE CO CBOWCTBAMH HEOPTaHWYECKHX KUCIOT. OOpazoBaHme (GYHKIMOHAIBHBIX MPOM3BOIHBIX
KapOOHOBBIX KHCJIOT. Peakumu sTepudukanuu. AHTUAPUABI KapOOHOBBIX KHCIIOT, WX NOJIy4YeHHE U mpuMeHeHune. CrocoObl
MTONTy4YeHHsT KapOOHOBBIX KHUCIOT. OTHENbHBIE MPEACTABUTENN W MX 3HaueHHe. OOmme crocoOBl MONyYeHUs: OKHCIICHHE AIKAHOB,
QJIKCHOB, TCPBUYHBIX CIUPTOB, AIbJCTHUAOB. BakHeWIWe NpeJCTaBUTETN KapOOHOBBIX KHCJIOT, WX OWOJIOTHUYECKAs pPOJb,
crenuduIeckue CocoOBI MOTYICHHUS, CBOMCTBA U MPUMECHEHIE MypaBEUHON, YKCYCHOM, TATBMUTHHOBOH M CTEApPUHOBOM; aKPIIOBOH
1 METaKPHJIOBOH; OJICHHOBOH, JIMHOJICBOW M TMHOJICHOBOM; IIaBEJICBOI; OCH30MHOMN KHCIIOT.

Croxubie 3¢upsl. CTpoeHUE ¥ HOMEHKJIATYPA CIOXKHBIX d(HPOB, MEKKIACCOBASI U30MEPHs ¢ KapOOHOBBIMHU KUCTIoTaMH. CrtocoObl
MOJTYYESHHsI CIIOXKHBIX 3(HUpoB. OOpaTUMOCTh peakuuy dSTepuduKanyu 1 GakTopsl, BAUSIONINE HAa CMELICHUE PABHOBECHS.
O6pasoBanue cI0XHbBIX nonuddupos. [TommsTrineHTepedranar. JlaBcaH kak MPeACTaBUTENb CHHTETHYECKHX BOJIOKOH. XUMHYCCKUE
CBONCTBa M IPUMEHEHHUE CI0XKHBIX APUPOB.

Kupsl. XKupbl kak cinoxxHble 23QupbI riunepruHa. KapOoHOBbIE KUCIOTHI, BXOASIINE B COCTAB KHUPOB. 3aBUCUMOCTh KOHCUCTEHIIUH
JKHPOB OT UX COCTaBa. XMMHUYECKIE CBOMCTBA KUPOB: THAPOIIH3, OMBUICHHE, THAPUPOBaHHUEe. BHoIormdeckas poib KHUPOB, UX
UCIIOJIb30BaHKE B OBITY M IPOMBIIIIEHHOCTH. Conu KapOOHOBBIX KHCIOT. Mblna. CriocoObl MOTy4YeHuUs! COJIeH: B3aNMOIeHCTBIE
KapOOHOBBIX KHUCIIOT C METAJIJIaMU, OCHOBHBIMH OKCH/IaMH, OCHOBAHHUSIMH, COJISIMHU; ILEJIOYHOM THAPOIIN3 CIOKHBIX I(HPOB.
XuMmudeckue cBOMCTBa cojei KapOOHOBBIX KHCIIOT: THAPOJIH3, PEAKIIMHA HOHHOTO 0OMeHa. MBlIa, CYITHOCTh MOIOIIETO NEeHCTBHS.
OTHomIeHue MbLIa K JKecTKOH Bojie. CunTeTnueckue Morwinue cpenctsa — CMC (neTepreHTsl), UX NPEeMMYIIeCTBa U HEJIOCTATKU

Jlabopamopnasn paboma Ne8

1

Bzaumoodeiicmeue pacmeopa ykcycHou KUCI0mMbl ¢ MAcHUEM, OKCUOOM YUHKA, 2UuOpPoK- cudom xcenesa (I1l), pacmeopom kapbonama
Kanus u cmeapama xanus. O3HaKomieHue ¢ 00pasyamu CroXCHbIX 3¢pupos. OmHoOwEeHUe CLONCHBIX IPUPO8 K 800€ U OP2AHUUECKUM
sewjecmeam. Bvisedenue owcuprnoco nsmua ¢ nOMOWbIO CrOJCHO20 dhupa. Pacmeopumocmv dcupoe 6 600e U OpeaHUYecKux
pacmeopumensx. Cpaguenue mowwux ceolicmg xosaticmeennoeo molia u CMC 6 scecmroti 60de. Pacmeopumocmyv pasnuuusix
KapOoHosbix Kuciom 6 6ode. Bzaumoodeticmsue ykcycmou kuciomwvl ¢ memaniamu. Ilonyuenue uzoamunogo2o s¢upa yKCychou
kucnomvl. CpagHeHue cmeneHu HeHaACbIUWeHHOCU Meepoi02o U HCUOKo2o dcupos. Omvlienue dcupa. Ilonyuenue mvlia u usyyeHue e2o
cB0licms. neHoobpPa308anus, peaxyui UOHHO20 0OMeHa, 2UOPOU3A, 8blOENeHUs CBODOOHBIX HCUPHBIX KUCIOM.

Tema 1.10.
YrieBoabl

Conep:xanue yueOHOro MaTepuaja

1

Ionsitne 06 yrnesomax. Knmaccmduxarust yrieBogoB. MoHO-, [n- W MOJHCAXapWAbl, NMPEACTABUTENN KaXXIOW TPYIMIBI YIIeBOIOB.
Bronornydeckast poib yriieBogoB, MX 3HAUCHHE B JKM3HM 4esloBeka M oOmecTBa. MoHocaxapuapl. CTpoeHHe 1 ONTHYECKas H30MEpHs
MoHocaxapunoB. Mx kinaccudukarms no 4ucity aroMoB yriepoja 1 npupoje kapooHwisHOH rpynmnsl. @opmynsl Gumepa u Xeyopcea
JUIsL N300pakeHHsT MOJIEKYJ MoHocaxapunoB. OTHeceHHe MoOHocaxapuaoB K D- u L-psny. Baxkweitmme npencraBUTENn MOHO3.
I'moko3a, cTpoeHne ee MOJIEKYIIBI U (PU3NdecKre CBOHCTBa. TayTomepns. XUMHUYeCKre CBOWCTBA I'JIFOKO3BI: PEAKIIUH 110 ajIbACTHIHON
rpymme («cepeOpsSHOro 3epKanay, OKUCIEHHE a30THON KHCIOTOH, THAPUPOBAaHKE). Peaknny TII0K03Bl KaAK MHOTOATOMHOTO CIHPTA:
B3aMMOJIEHiCTBHE TIIOKO3BI ¢ ruapokcuaoM Merw (II) mpum KOMHAaTHON TeMIiepaType M HarpeBaHWW. Pa3nudHble THIBI OpOKEHHS
(ctiuproBOe, MOJOYHOKHCIOE). ['moko3a B mpu- pone. buosormueckas ponb W IMpHMEHEHHE TIIOKO3bl. DpPyKTO3a Kak H30MeEp
III0K03b1. CpaBHEHHE CTPOSHHSI MOJIEKYJIBI U XMMHUYECKHUX CBOMCTB INTIOKO3BI M (PPYKTO3Bl. DpyKTO3a B MPUPOJIE U €€ Orosiornaeckas
pouib. IlenTo3pl. Pubo3a u ne3okcupr603a Kak MpeCcTaBUTENN allboneHT03. CTpoeHHe MOJIEKYII.

Hucaxapunsl. Ctpoenne aucaxapuoB. Crmoco0 couneHeHus! IUKJIOB. BoccraHaBimBaromue M HEBOCCTAHABIMBAIOIINE CBOMCTBA
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AUCaxXapuJa0B KaK CJICACTBUC COYJICHCHUA LHUKIIA. CTpOCHI/Ie M XHMHUYECKHE CBOMCTBA caxapo3bl. TeXHOIOrM4eCKHUE OCHOBBI
IPOU3BOACTBA CaxapO3bl. JlakTo3a 1 ManbTO3a Kak MN30MCEPHI CaXapo3bl.

[Monucaxapunsl. O61ee cTpoeHne noaucaxapuaoB. CTpoeHHE MOJIEKYIIBI KpaxMala, aMiio3a 1 aMuiIonekTud. dusndeckue cBOHCTBA
KpaxMaina, €ro HaxOXXAEGHHE B NpHpoAe W Ouomormdeckas posb. [nukoreH. XuMudeckue cBoiicTBa Kpaxmana. CrpoeHme
3JIEMEHTAPHOTO 3BEHA IIEJUTIOJIO3BI. BiMsHME CTpPOCHWS MOIMMEPHOH Lenn Ha (pU3WIECKHEe M XMMUYECKHE CBOMCTBA LEIUTIOIO3BI.
I'mpponn3 nemmono3sl, 0Opa3oBaHHWE CIOXKHBIX 3(UPOB C HEOPraHMYECKMMH M OpPraHHYeCKMMH Kucioramu. lloHstme 00
HCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM IIENKe, BUCKOo3e. HaxoxaeHue B mpupoae W OHONOTrHYecKas poib LesuTronao3bl. CpaBHEHHE
CBOHCTB KpaxmMaJia M [eJUTIONO03BI.

oopamopnan paboma Ne9-10

Osnaxkomienue ¢ QuauuecKUMU CEOUCBAMU 2NIOKO3bL (anmeyHas ynaxoexka, mabremku). Kucrommuwlii euoponus caxaposvl.
3uaxomcmeo ¢ obpasyamu noaucaxapuoos. O6HaApys’ceHUe KPAXMAA C NOMOWbIO KA4eCMB8eHHOU peakyuu 8 meode, Xnebe, iozypme,
Mapaapune, MAKapOHHLIX U30eUAX, KDYNAX.

2

Peakyusi «cepebpsanozo 3epranay» enoxoswi. Baumoodeiicmeue 2noxosvl ¢ euopoxcuoom meou (1) npu pasnuunvix memnepamypax.
eticmeue ammuaunoeo pacmeopa oxcuoa cepebpa na caxaposy. ObHapysicenue 1akmosvl 8 Mojioke. Jeticmsue 100a Ha KPaxmai.

Tema 1.11.
AMMHBI, AMHHOKHCJIOTBI,
0eJKH

Coaep:xanue yueOHOro MaTepuaja

1

Krnaccudukanus u nzomepus: amunoB. [lonsitie 00 amunax. [lepBuuHble, BTOpUYHbIE M TpeTUUHble aMKHbI. Kitaccuukanus aMuHOB
[0 THITYy YTJIEBOJOPOIHOIO pajvKaja M YWCIy aMHHOTPYII B MoJjekyse. ['omonornyeckue psibl MPEAeibHBIX ann(paTu4ecKux M
apOMaTUYECKUX aMUHOB, H30MEPHsI U HOMEHKJIATYpa.

XuMHUYECKHEe CBONHCTBAa aMMHOB. AMUHBI KaK OpraHHYECKHE OCHOBAHHUS, UX CPaBHEHHE C aMMHAKOM U JPYTMMHM HEOPTaHHYECKUMHU
ocHoBaHMsMHU. CpaBHEHHE XMMHUYECKHX CBOMCTB alM(aTHYECKUX U apoOMaTHYeCKUX amMHuHOB. OOpa3oBaHHE aMHIIOB. AHWIMHOBBIC
Kpacutend. [IoHATHE 0 CHHTETHYECKHUX BOJIOKHAX. [losmaMuabl ¥ ojaraMHuIHbIe CHHTETHYECKHE BOJIOKHA. [IpuMeHeHNe U morydeHue
amuHOB. [Tomyuenne amuaoB. PaboTs! H. H. 3unanHa.

AmunokucinoTel. Ilonstue 006 AMHWHOKHCJIOTax, HX KJ'IaCCI/I(I)I/IKaI_II/ISI n CTpPOCHHUC. Onrudeckas n3oMepus 0-aMHUHOKHCIIOT.
HOMCHKJ'IaTypa AMHWHOKHCIIOT. Z[BOI\/'ICTBCHHOCTL KHCJIOTHO-OCHOBHBIX CBOMCTB aMHHOKHCIIOT H €€ MNPpUYUHBI. BI/IHOJ'IHpHBIC HWOHBI.
PCaKI_II/II/I KOHJACHCAIIUU. HGHTI/II[HaH cBs3b. CHHTETHYECKHE BOJIOKHA: KarpoH, OSHAHT. KJ'IaCCI/I(bI/IKaL[I/ISI BOJIOKOH. HonyquI/Ie
AMUWHOKHCJIOT, UX NPUMCHCHUC U OuoJioruueckas q)yHKL[I/ISI.

Benku. benku kak npupoaHble nmoauMepsl. IlepBudHas, BTopiHyHas, TpETHYHAS U YSTBEPTUYHAS CTPYKTYpPHI OenkoB. OUOpHILIIpHBIE U
rio0ynsapHele Oenku. XWMHUYECKHE CBOWCTBA OENKOB: TOpEHME, NEHATypalus, THUAPOJIN3, KauyeCTBEHHBbIC (LIBETHBIE) pEaKIHH.
buonorndeckue GpyHKIK OENKOB, UX 3HaYeHUE. benku kak koMmroHeHT nuid. [Ipo0iema 6e’IKoBOro rojoaaHus U IMyTH €€ PeleHUsL.

Jlabopamopuas paboma Nel1-12

1

H3e0moenenue wapocmepicHesuix U 00beMHbIX MoOenell U30MepHbIX amMuHnos. Pacmeopenue 6enkoe 6 600e U ux KOA2YIAYUS.
Obnapyorcenue beaxa 6 KypuHom atiye i MOIOKe.

2

Obpaszoeanue conei anununa. bpomuposanue anununa. Obpazosanue conei enuyuna. Ilonyuenue MeOHOU coau  2IUYUHA.
Henamypayus benxa. Ljgemnvie peaxyuu 6e1kos.

Tema 1.12.
A3oTcoaep:kanme
reTepouKInIecKue
coennHeHusi. HykjenHoBbie
KHCJIOThI

Conep:xanue yuedOHOro MaTepuaja

1

Hyxnennosslie kucnotel. HyknenHoBbIe KUCIOTHI Kak NpUpoaHbIe noauMepsl. Hykneoruasl, ux ctpoenue, npumepsl. ATO u AJ1D,
UX B3aMMOIIpeBpalleHue U poisb 3Toro npouecca B npupoge. Ilonstue JHK u PHK. Crpoenne JIHK, ee nepsuunas u BTOpUYHAS
cTpykrypa. Paborer ®@.Kpuka u [].Yorcona. KomimiemeHTapHOCTh a30THCTHIX ocHOBaHWH. Perumukarus JIHK. OcobeHHocTH
crpoernsi PHK. Tunsr PHK u nx 6uonormdeckne ¢ynkuumu. IToHstne o tponmdnoMm koxe (konoHe). buocnHres Oenka B jKMBOH
kierke. ['eHHas nHxeHepus U OnorexHosorus. TpaHcrenHsle GOpMbI paCTEHUH U JKMBOTHBIX.

Tema 1.13.
BuoJiornyeckn akKTHBHbIE

Coaep:xanue yueOHOro MaTepuasna
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COCITUHCHHUSA

®epmentsl. [Tonstue o pepmeHTax Kak 0 OMOJIOrMYECKUX KaTaau3aTtopax 0eskoBoil mpupoabl. OCOOEHHOCTH CTPOSHHS U CBOMCTB B
CpaBHEHUM C HEOpraHWYeCKMMHU Karanu3aTopamu. Kiaccuduxaunus depmentoB. OcOOEHHOCTH CTPOSHHSI M CBOHCTB (DepMEHTOB:
CEJIEKTUBHOCTh U 3P (PEKTHBHOCTh. 3aBUCHMOCTh aKTHBHOCTH (hepMEHTOB OT Temrepatypbl M pH cpensl. 3HaueHne (GepMEHTOB B
O6uonorny M NMPUMEHEHHE B NMPOMBINUICHHOCTH. Buramunsl. [lonstie o ButammHax. Mx kmaccudukanus u obo3HaueHue. Hopma
notpebiieHus BUTaMUHOB. BomopactBopumele (Ha mpuMmepe ButamuHOB C, rpymmsl B u P) u skmpopactBopumble (Ha mpumepe
ButamMuHOB A, D 1 E). ABHTAaMHHO3BI, THIEPBUTAMUHO3BI M THTIOBUTAMHUHO3HI, HX MPO(UITAKTHKA.

l'opmonsl. IloHATHE O TOpPMOHaX Kak OWOJOTMYECKHM AaKTHBHBIX BEINECTBAX, BBINONHAIOMNX HHIOKPHHHYIO PETYISIINI0
KU3HEACATETBHOCTH OpraHu3MoB. Kiaccnukanuss TOPMOHOB: CTEPOHIBI, IPOU3BOIAHBIC AMHHOKHCIIOT, IOJHUICHTHIHBIE W
6enKoBbIe TOPMOHBL. OTAETbHBIC MPEACTABUTENN: SCTPAINOI, TECTOCTCPOH, HHCYIINH, aJpEHAIHH.

JlexapcTBa. IToHATHE O JIeKapcTBaX KaKk XMMHOTEPANEBTUUECKUX ITpenaparax. Kparkue ucTropudeckue cBeleHHs O BOSHUKHOBEHUH H
Pa3BUTHM XMMHUOTEpaNuu. [ pynmsl JekapcTB: cyiab(aMuasl (CTPENTONM), aHTUOMOTUKY (TIEHULWUINH), aHTUITMPETHKH (aCIIUPHH),
aHaIbreTUKU (aHaNbruH). MexaHu3M NeHCTBHS HEKOTOPBIX JEKAPCTBEHHBIX IpEenapaToB, CTPOEHUE MOJEKYN, NMPOrHO3UPOBaHUE
CBOMCTB Ha OCHOBE aHAJIU3a XUMHYECKOT0 CTPOCHHUsS.. AHTHOMOTHKH, UX KJIACCU(HUKALUS 110 CTPOCHUIO, THITY M CIIEKTPY ACHCTBUSL.
besonacHble criocoObl IPUMEHEHUs], JIEKapCTBEHHBIE (DOPMBI.

Jlabopamopnas paboma Nel3-14 4
1 HUcnvimanue pacmeopumocmu aopenanuna 6 600e u coisanou kuciome. OOHapysicenue ACRUPUHA 6 20MOBOU JIeKAPCMBEEHHOU
Gopme. [Ipakmuueckue 3anamus Obnapyoicenue sumamuna A 6 noocoaneunom macie. Obuapyscenue eumamuna C 6 10104HOM
coke. Onpedenenue eumamuna D 6 pvlObem drcupe unu Kypurom sceamxe. Jeticmsue amuiossl CIIOHbL HA KPAXMATL
2 | Heuicmsue Oecuopocenasvl Ha memuieHosviti cunull. [lelicmeue Kamanazvl HA NEPOKCUO 6000p0o0d. AHANU3 NeKaApPCMBEHHbIX
npenapamos, nPou3B0O0HbIX CATUYUN0B0U KUCIOMbL. AHATU3 1eKAPCMEEHHbIX NPEenapamos, NPOU3800HbIX N-AMUHOpeHoq.
Bceero: | 171

JU1st XapaKTepUCTUKH YPOBHSI OCBOEHHS y4eOHOr0 MaTepHasa UCHOIb3YIOTCS CIEAYIONIe 0003HAYCHUS:

1. — o3HaKoMuUTENBHBIN (Y3HABaHHE paHee U3yUEHHBIX 0OBEKTOB, CBOICTB);

2. — penpOIyKTUBHBIN (BBINOJIIHEHHE AEATEILHOCTH IO 00pasily, HHCTPYKIMU HIIH O]l PyKOBOJICTBOM)

3. — IPOyKTHBHBIN (IIJIAHUPOBAHUE M CAMOCTOSTEIHHOE BHIMOIHEHHE JIEATEILHOCTH, pellieHHE POOIEMHBIX 3a/1a4)
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3. YCJOBUSA PEATIM3ALIUU TPOI'PAMMBI TUCHUIIJIMHBI

3.1. TpeOoBaHHMsA K MUHUMAJIBHOMY MAaTE€PHAJIbHO-TEXHHYECKOMY O0ecrnedeHHI0
Peanuzanus nporpamMmbl AMCHUIUIMHBI TpeOyeT HaluyMsl y4eOHOro KaOMHETa XMMHUYECKHX
JTUCLUTUIMH; JTA00OPaTOPUU XUMHHM; 1a00paTOPUN TEXHHUECKUX CPEICTB 00yUeHUS
OO6opynoBanue yuyeOHOro kaOMHeTa: JOCKa Y4YEHHWYECKas, YYEHHYECKHE CTOJbI, LIKad, CTOJ
YUUTEIbCKUI
TexHuveckue cpeacTtBa 0O0ydeHUs: MHTEPAKTUBHAS JOCKA, MYJIbTUMEIUUHbBIN mpoektop, I1K ¢
munensuonusM 110.

3.2. UudgopmanuonHoe odecriedeHne 00yueHust
Ilepeyenb pexomMeHayeMbIX Yy4ueOHBIX H3AaHNi, WHTepHeT-pecypcoB, IONMOJHUTEJIbHOMN
JUTEPATypbl

OCHOBHbIE UCTOYHUKHU:

a6puenssu O.C., OctpoymoB W.I'. Xumus: y4eOHUK A7 CTYAEHTOB MpodeccHoHaTbHBIX
00pa3oBaTelbHBIX OpraHU3allii, ocBauBaroux npodeccuu u cnenuansHoctu CI10. — M., 2017
I'a6puensu O.C., OctpoymoB W.I'. Xumus nns npodeccuii U cnenuanbHOCTe €CTeCTBEHHO-
HayyHOro mpodwiiss: y4eOHWK JUIs CTYACHTOB NPO(ECCHOHATBHBIX  00pa3oBaTEIbHBIX
opraHu3zaluii, ocBanBaromux npodeccun u crienuaabHocTUCIIO. — M., 2017

['abpuensn O.C. u np. Xumus. [Ipaktukym: yued. mocobue A CTYACHTOB MPOpECCHOHATBHBIX
o0pa3oBaTeNbHbIX OpraHu3aluii, ocBauBaroumx npodeccun ucnenuansuoctu CIIO. —-M., 2017
I"abpuensn O.C.u ap. Xumus: nocodbue g noarorosku Kk EI'D: yue0. mocodue nist cTyAeHTOB
npodeccHoHAaNbHBIX ~ 00pa30BaTENbHBIX ~ OpraHM3alMii, oOcBaWBawIIUX mpodeccun u
cnenuansHocta CI1O. — M., 2017

I'a6puensu O.C., JIlbicoBa I'.I'. Xumus. Tectsl, 3amaun U ynpaxxHeHus: y4yeO. mocobue ais
CTYJICHTOB MPOo(eCcCHOHAIBHBIX 00pa30BaTEIBHBIX OpraHU3alluii, OCBAWBAIOIINUX TPOPECCHH U
cnenuansHoctH CI1O. — M., 2017

Epoxun FO.M., KoBanesa U.b. Xumusa ans npodeccuil U crnenuantbHOCTEH TEXHUYECKOTO U
€CTeCTBEHHO-HAYyYHOTO  mpoduiieii:  yueOHHMK Ui CTYIEHTOB  MpodeccHOHATbHBIX
00pa3oBaTeNbHBIX OpraHU3allnii, OCBauBarONIMX mnpodeccuu ucnenuansuoctu CI10.— M., 2017

JlononHuTEIbHBIE UCTOYHHUKU:

1. JI.A.IlBetkoB. Oprannueckast xumusi. M.: ['ymanurtapnoe usz. uentp BJIAZIOC, 2003.

2. I'.E.Pym3utuc, ®.I'.®enpaman. M.: [Ipocsemenune, 2007.

3. H.E.Ky3bpmenko, B.B.Epemun. Xumust. M.: Ox3amen: Uznarensckuit nom "OHUKC 21 Bex",
2010.

HNHuTepHeT-pecypcesl

http://www.xumuk.ru/

http://chemistry.do.am/

http://www.alhimikov.net/
http://chemexpress.fatal.ru/Navigator/ChemSites.htm
http://www.kontren.narod.ru/rass/ikt-f.html

www. hemi. wallst. ru (OGpa3oBaTenbHBIN CAUT A IIKOJBHUKOB «XHUMUS»).
www. alhimikov. net (OOpa3oBaTenbHbBIN CANT JJI NTKOJIBLHUKOB).

www. chem. msu. su (3nexkTpoHHas 6HOIMOTEKA IO XUMUH).

www. enauki. ru (MHTepHeT-u3AaHue Ui yunuTened « EcTecTBeHHbIE HAyKn»).
www. lseptember. ru (meTonuueckas razera «llepBoe ceHTAOPs»).

www. hvsh. ru (CkypHa) « XuMUS B IIKOJIE»).

www. hij. ru (kypHan «XUMHUS U KU3IHBY).

WWW. chemistry-chemists. com (3J€KTpOHHBIH KypHAT «XUMHKH U XUMHUS).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCHUIIJIMHBI
KoHTpoJb U o11eHKa pe3y/bTaTOB OCBOCHUS IUCLUUIUIMHBI OCYILECTBISETCS MPENoiaBaTesieM B
Ipolecce MPOBeIeHUs MPAKTUYECKUX 3aHITUN U J1a0OPaTOpHBIX pabOT, TECTUPOBAHMUS, a TAKXKE
BBITIOJTHEHUS O0YJArOIIMMHUCS HHIUBUIYaTbHBIX 3aIaHUN

Baxueiiniue
XUMHUYECKHUE
[IOHSTUSA

YMeHue  gaBaThb  ONpEACIICHWE W ONEPUPOBATh  CIEAYIOIIUMU
XUMMUYECKUMHU TIOHATUSMU: BEIIECTBO, XUMHYECKUH 3JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCHUTEJIbHBIE aTOMHAasi W MOJIEKYJISIpPHAs Macchl, HOH,
JUIOTPONMSI, M30TOIBI, XUMHUYECKAsl CBSI3b, AJIEKTPOOTPULATEIBHOCTD,
BaJIECHTHOCTb, CTENEHb OKUCJIEHMS, MOJIb, MOJSpPHAas Macca, MOJISPHBIN
0o0beM  ra3000pa3HbIX  BELIECTB, BELIECTBA  MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHMSI, PacTBOPBI, 3JIEKTPOJIUT U HEIEKTPOJIUT,
JIIEKTPOJINTUYECKAsT JUCCOLMALMSA, OKHUCIUTEIb M BOCCTAaHOBUTEID,
OKHCJIEHHE U BOCCTaHOBJICHME, TEIUIOBOM 3(dexT peakiuu, CKOpOCTb
XMMHMUYECKON PEAKIUH, KaTallu3, XUMUYECKOE PaBHOBECHE, YIIIEPOIHBIN
CKeJeT, QyHKIIMOHAIbHAS TPYIa, H30MEPHsl, TOMOJIOTHS

OCHOBHBIE 3aKOHBI
XUMUU

@opMyJIMPOBAHUE 3aKOHOB COXPAHEHHSI MACChl BEUIECTB M MOCTOSIHCTBA
COCTaBa BEIIECTB.

YcraHoBKa NMPUYUHHO-CIICICTBEHHONM CBA3W MEXKIY COIEPKAHUEM ITHUX
3aKOHOB U HAIMCAaHUEM XUMUYECKUX (POPMYI U ypaBHEHUH.

YcraHoBKa 3BOJIFOUMOHHOW CYIIHOCTH MEHJEIEEBCKOM M COBPEMEHHOM
dbopmynupoBok nepuoaudeckoro 3akona J[. M. Menneneena.

OO0bsicHeHHEe (PU3UIECKOTO CMBICIIa CHMBOJIMKH TICPUOUYECKON TaOTHIIBI
xumudeckux anemeHtoB J[. M. MennaeneeBa (HOMEpPOB 3JIEMEHTA,
Nepuoia, TPYMIbl) U YCTAHOBKA MPUYMHHO-CIEACTBEHHON CBSI3H MEXKIY
CTPOCHHEM aToOMa U 3aKOHOMEPHOCTSIMH U3MEHEHHSI CBOMCTB 3JIEMEHTOB
1 00pa30BaHHBIX UMH BEIIECTB B MEPHOJaX U TPYMIax.

XapakTepucTuka DJIEMEHTOB MajbIX W OOJBIIUX TEPUOAOB IO UX
nosnoxeHuro B Ilepuonmueckoii cucreme /[. . Menpaeneesa

OcHoBHbIE TEOpUHU
XUMHUHU

YcTaHOBKa 3aBUCHUMOCTH CBOMCTB XMMHYECKUX BEIIECTB OT CTPOCHUS
aTOMOB 00Pa3yIONIUX UX XUMUYECKUX IJIEMEHTOB.

XapakTepucTuKka  BaXXHEHMIIMX  THUINOB  XMMHMYECKHX  CBA3CH U
OTHOCUTEIIBHOCTH 3TOU TUIOJIOTHH.

OObsicHeHHE 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS
KPHUCTAJUIMYECKUX PEUIETOK.

@OopMyJIMPOBKAa OCHOBHBIX IIOJIOKEHUM TEOPUU DIEKTPOIUTUYECKOU
JIUCCOLIMAIMN U XapaKTEPUCTUKA B CBETE 3TOM TEOPUU CBOMCTB OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX COCTUHEHUN.

@opMyJUPOBKAa OCHOBHBIX IMOJIOKEHUN TEOPUH XUMHUYECKOTO CTPOEHUS
OPraHUYECKUX COCIMHEHUN U XapaKTEPUCTUKA B CBETE ITOM TEOPHUH
CBOMCTB OCHOBHBIX KJIACCOB OPTaHMYECKUX COEIUHECHUI

Bakueiiiue Bemecrsa
Y MaTepHUalIbl

XapakTepHucTUKa cOCTaBa, CTPOCHHUSI, CBOMCTB, IIOJYyYEHUS U IPUMEHEHNUS
BaxHeimux merauioB (IA u II A rpynn, amoMuHusA, XKeneza, a B
€CTECTBEHHO-HayYHOM Npodmie M HEKOTOpbIX d-3JIEeMEHTOB) U HX
COCTUHEHUN.

XapakTepHuCcTUKa cOCTaBa, CTPOCHMSI, CBOMCTB, NIOJYyYEHUS U IPUMEHEHNUS
BakHenmux HemetawioB (VIII A, VIIA, VIA rpynn, a Takxke azora u
docopa, yriaeposia 1 KpeMHHs, BOJIOPOJIA) U MX COEAUHEHUM.
XapakTepucTHUKa COCTaBa, CTPOCHMSI, CBOMCTB, MTOIYYEHUSI U IPUMEHEHUS
BaXHEHMININX KJIACCOB YIJIEBOJOPOIOB (AIKAaHOB, [IUKJIOAJIKAHOB, AJIKEHOB,
QIKUHOB, apEHOB) U UX HanOoJjiee 3HAYUMBIX B HApOAHOXO3SHCTBEHHOM
IIJIaHE TIPEICTaBUTEIICH.

AHanoruyHasi XapakTEPUCTHUKA BAXKHEHIIUX TMPEICTABUTENCH JIpPYyrux
KJIACCOB OPraHMYECKHUX COEAMHEHMH: METaHOJa M 3TaHOJIA, CIOXKHBIX
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3UPOB, KUPOB, MBI, aTbACTUAOB ((hOpMaTbACTUAOB U AllCTABICTHUIA),
KETOHOB (areToHa), KapOOHOBBIX KHCJIOT (YKCYCHOW KHCIOTBI, JIs
€CTeCTBCHHO-HAYYHOTO TPOQUIS TMPEACTABUTENCH APYrUX KIIacCOB
KHCJIOT), MOHOcaxapuaoB (TJIFOKO3bI), JWCaxapuioB (caxaposbl),
MoJIMcaxapuaoB (Kpaxmajia W [EJUTIONO03bl), AHWIMHA, aMHUHOKHCIIOT,
OCJKOB, WCKYCCTBEHHBIX M CHHTCTUYCCKHX BOJIOKOH, Kay4yKOB,
TIacTMace

XUMHAYECKHUH A3BIK
U CUMBOJIHKA

Hcnonp3oBanue B yueOHON U MpOpeCcCHOHATBHON AESITETbHOCTU
XUMHUYECKUX TEPMUHOB U CUMBOJIUKH.

Haspanue u3yueHHBIX BELIECTB MO TPUBHUAJIBHOW WM MEXAYHApOJHON
HOMEHKJIATYpE U OTPAXKEHUE COCTaBa ATUX COCAUHEHUN C TMOMOIIbIO
XUMHUYECKHUX (HOPMYIL

OrpakeHue XUMHYECKMX IPOLIECCOB C IIOMOLIbIO  YpaBHEHUM
XUMHUYECKHUX PEAKIMI
XHUMHYECKUE peaKIUn OObsicHEHHE CYINTHOCTH XHMHYECKHX TpomeccoB. Kiaccuduxanms

XUMHUYECKUX PEAKIHH IO pPa3IUYHBIM MPU3HAKAM: YHUCIY M COCTaBY
MPOAYKTOB M PEarcHTOB, TEIUIOBOMY 3(QeKTy, HampaBicHHo, ¢ase,
HAIMYUIO KaTanu3aTopa, U3MEHEHUIO CTETEeHEH OKHCIEHUS 3JIEMEHTOB,
00pa3yromux BeIlecTBa.

YcTaHOBKa MPU3HAKOB OOIIET0 M Pa3IMYHOTO B THIIOJIOTHH PEaKIUi

JUISl HEOPraHUYECKOM ¥ OPraHUYECKOM XUMHUH.

Knaccuduiukanus BemecTB U MPOIECCOB C TOYKU 3PEHUST OKUCICHUS-
BoccTaHoBJIeHMsI. COCTaBlIeHHE YpaBHEHUM peakiuil ¢ MOMOILBIO METOa
AIIEKTPOHHOTO OanaHca.

OOBsicCHEHHE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEAKIIMU U TIOJI0KECHHUS
XMMHUYECKOT0 pPAaBHOBECHS OT Pa3IMUHBIX (PAKTOPOB

XuMu4eckui BrInonHeHre XUMUYECKOT0 SKCIIEPUMEHTA B ITOJIHOM COOTBETCTBUU
IKCIEPUMEHT C MpaBHJIaMH 0€30MaCHOCTH.
Habmonenue, ¢ukcauus M ONUCAaHUE PE3YIbTAaTOB IPOBEIEHHOIO
HKCIIEPUMEHTA
Xumudeckas ITpoBeneHne caMOCTOATEIBLHOTO TOMCKA XUMUYECKON HH(opManuu
uHpopManus C HCIOJIb30BAaHHEM DPAa3JIMYHBIX HCTOYHHUKOB (HAayYHO-TOMYJISIPHBIX
W3/IaHUI, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETA).
Vcnonb30BaHue KOMITBIOTEPHBIX TEXHOJIOTHH JUIst 00pabOTKH U Meperadn
XUMHUYECKON MHPOpPMAIMH U €€ IPEJCTaBICHUS B Pa3IMUHbIX (opMax
Pacuetsl 1o | YcraHOBKa 3aBUCUMOCTH MEXAYy KaYECTBEHHON U KOJIMYECTBEHHON
XUMHYECKUM CTOPOHAMHU XUMHUYECKUX OOBEKTOB U MPOLIECCOB.
dopmymnam Pemenue pacueTHbIX 3a1a4 10 XUMUYECKUM (POPMYJIaM U YpaBHEHHIM
U ypaBHEHUSIM
[TpoduibHoe u | OObsICHEHHE XUMUUECKUX SIBJICHUH, TPOUCXOASAIINX B IIPUPOJIE,
npodeccuoHaNbHO OBITY U Ha IPOU3BOJICTBE.
3HAUYUMOE OnpeneneHne BO3MOKHOCTEW MPOTEKAHUSI XMMHUYECKUX MPEBPALLEHUIN B
coJlep;KaHue Pa3IMYHBIX YCIOBHSIX.

Cobmtonenne  mpaBuil
OKpYKarolleu cpene.
OneHka BIMSHHA XUMHYECKOIO 3arps3HEHHs OKpYKaloLIEH cpenbl Ha
OpraHHU3M 4YeJIOBEeKa U IPYTHe KUBbIE OPraHU3MBbI.

Cobmtonenne mpaBui Oe30macHOro oOpailieHus ¢ TOpPIOYMMU U
TOKCHUYHBIMH BEILIECTBAMH, JJAOOPATOPHBIM 000PYJOBAHUEM.

[ToaroToBka pacTBOpPOB 3aJaHHON KOHILEHTpAalMKM B OBITY W Ha
IIPOU3BOJICTBE.

Kputnueckass OIeHKa JIOCTOBEPHOCTHM XHMHYECKOH wuH(popmaru,
NOCTYNAKLIEH U3 Pa3HbIX HCTOYHUKOB

OKOJIOTUYCCKHU  I'paMOTHOr'o IIOBCACHHA B
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TemaTruka pedeparTon
buorexnonorusa u renHas uHxkeHepus — texnonorun XXI Beka.
* HaHoTexHOJIOTHMSI KaK MPUOPUTETHOE HAINPABICHUE pa3BUTUS HAYKH U IMPOU3BOJICTBAB
Poccuiickoit @enepanuu.
* CoBpeMeHHbIE METO/IbI 00€33apaskUBAHUS BOIBI.
* A10TpOIUs. METAJIJIOB.
* Xuznp u pesrenpaocts . M.Menneneena.
* «[lepuoanueckomy 3aKoHy OyAyllee HE TPO3UT Pa3pyLICHUEM. .. »
* Cunre3 114-ro sanemenTa — TpUyM{Q pOCCUUCKUX (PU3UKOB-SIECPITUKOB.
* 30Tomsl BOgOpOaa.
* lcnonp30Banue paiiOaKTUBHBIX U30TONOB B TEXHUYECKUX LIEIIAX.
* PEHTreHOBCKOE U3IIy4E€HUE U €r0 UCIIOIb30BAHUE B TEXHUKE U MEIULIMHE.
* [[1a3ma — yeTBEpPTOE COCTOSIHUE BELIECTBA.
* AMop(HBIE BEIIECTBA B IPUPOJIE, TEXHUKE, OBITY.
« OxpaHa OKpyxawoumed cpeapl OT XUMUYecKoro 3arpsisHeHus. KoimuecTBeHHbIE
XapaKTEPUCTUKH 3arPA3HEHUS OKPYKAIOIIEH Cpebl.
* [Ipumenenue TBepAOro u razoodpaszHoro okcuna yrieposaa (IV).
* 3amMTa 030HOBOT'O KPaHa OT XMMHUYECKOI'0 3arpsi3HEHUS.
* I'pybomucnepcHbie cUCTEMBI, UX KiIaccH(UKAlMs W HCIOJIb30BaHHE B MPO(deccHOHANBHOM
JIeSATEIbHOCTH.
* KocmeTrnueckue reinu.
* [IpumeHeHue CyCrieH3ui U YMYJIbCUNA B CTPOUTENIBCTBE.
* MuHepaJibl 1 TOPHBIE TOPOJIbI KAK OCHOBA JIUTOC(EPHI.
* PacTBOpBI BOKpYT Hac. THUIIBI pacTBOPOB.
* Boza kak peareHT u cpeza s XUMUYECKOT o IIpoliecca.
* XKuznp u gesrenpHocts C.Appennyca.
* Bknan oTeuecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUH IIEKTPOIUTHUECKOHN TUCCOLMALINN.
* YcrpaHeHHe ®KEeCTKOCTH BOJIbI Ha TPOMBIIIJICHHBIX MPEANPUATHSAX.
* CepHast KHCII0Ta — «XJ1€0 XUMUYECKOM MPOMBILILIEHHOCTH.
* lcnonb3oBaHre MUHEPATbHBIX KUCIOT Ha MPEANPUATUAX PA3TUUHOTO NPOPHUIIS.
* OKCHU/ZIBI U COJIM KaK CTPOUTEIIbHBIE MAaTEPHAJIBL.
* cropus runca.
* [ToBapeHHast COJIb KaK XUMHUYECKOE CHIPHE.
* MHoronukuii kapOoHAT KaJblusl: B IPUPOJIE, B IPOMBIIIIEHHOCTH, B OBITY.
* Peakuinu ropeHust Ha MPOU3BOJICTBE U B OBITY.
* BupTtyansHoe MOEIMPOBAaHUE XUMUYECKUX ITPOLIECCOB.
* DJIEKTPOJIN3 PACTBOPOB DJIEKTPOIUTOB.
* DJIEKTPOJIN3 PACIIIIABOB JIEKTPOJIUTOB.
* IlpakTuueckoe TNpPUMEHEHUE  DIEKTPoNn3a:  papUHUPOBAHUE,  TAbBAHOIJIACTUKA,
raJIbBaHOCTETUS
-HMcropus nosnydeHns u Npou3BOJCTBA ATIOMUHUS.
* DJIEKTPOJIUTUYECKOE MTOJTyuyeHne U padMHUPOBAHNE ME/IH.
* JKuznp u nesrenpHocTs I [[9BH.
* Ponp MeTanioB B MCTOpPHM 4YEIOBEYECKOM LMBWIM3AaLMU. VIcTOpHsA OTeUeCTBEHHOW 4YepHOMN
MeTaimyprud. COBpeMEHHOE METAJUTYPTHUECKOE IIPOU3BOJICTBO.
* HcTtopuss OTE4ECTBEHHOM LBETHOM METALIypruv. Poib MeTauioB M CIUIaBOB B HAy4HO-
TEXHUYECKOM IIpOrpecce.
* Koppo3sust MeTanioB 1 crioco0bl 3a1IUThl OT KOPPO3HUH.
* nepTHBIe Wi 6J1aropoHbIE Ta3bl.
e Pojxaroniye cojii — rajoreHel.
* lcropust IBEACKON CIIUYKH.
* lcTopusi BOSHUKHOBEHHUSI M pAa3BUTHUSI OPTaHUYECKON XUMUH.
* )Kuznb u gesrensHocth A.M.ByTtneposa.
* Butanusm u ero kpax.
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* Ponb 0TE€4eCTBEHHBIX YYEHBIX B CTAHOBICHUH U PA3BUTUU MUPOBOM OPraHM4E€CKON XMUMHH.

* CoBpeMEHHBIE ITPEJICTABICHHS O TEOPUH XUMUYECKOIO CTPOEHUSI.

* DKOJIOTUYECKHE aCTIEKThI UCIIOJIb30BAHUS YIIIEBOJOPOIHOIO CBHIPBSI.

*  DKOHOMHYECKME aCMeKThl MEXIYHapOJHOIO COTPYJHMYECTBA IO  HCIIOJIb30BAHUIO
YIJIEBOLOPOAHOIO CBHIPBSI.

* Mcropust OTKpBITHSL M Pa3pabOTKU Ta30BBIX M HE(MTSHBIX MECTOpOXAeHUil B Poccuiickoit
denepanuu.

* XuMHsI YTIIEBOIOPOAHOTO CHIPBSI M MOsI OyayIasi mpodeccus.

* YrieBogopogHoe
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