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1. IACIIOPT PABOYEN TPOT'PAMMBI YYEFHON JUCITATLIAHBI

I1.02 XUMUA

1.1.061acTh IpuMeHeHUs1 padoveil MporpaMMbl

Pabowas mnporpamma y4eOHON IUCHUIUIMHBI «XHUMHS» SBISETCS YacThIO TPOTPAMMBI
MOATOTOBKM CHEIHAIUCTOB cpenHero 3BeHa B cooTBercTBUU ¢ PI'OC cneunansnoctu CI1O
33.02.01-Dapmanus

PaGowas mnporpamma y4eOHOW JHMCHMIUIMHBI MOXET OBITh HCIOJB30BaHA JIPYTUMHU
npodeccuoHaTBbHBIMU 00Pa30BaTEIbHBIMU OPTaHU3AIMAMHE, PEATU3YIONIMMH 00pa30BaTEIbHYIO
nporpaMMmy cpeanero o6mro ooOpaszoBanusi B mpezgenax ocBoenus IIIICC3 CIIO na 06aze
OCHOBHOTO 00111eT0 00pa30BaHMsI.

1.2. MecTo y4eOHOH AMCHMILUIMHBI B CTPYKTYpe NPOrpaMMbl NMOATOTOBKHU CIIELHAJHMCTOB
Cpe/iHero 3BeHa.

[IpodunbHas aucuunanHa 0611e00pa30BaTENLHOTO IIUKIIA.

1.3. Hean u 3axauyM AUCHUILUIMHBI — TpPeO0OBaHUS K pe3yJbTaTaM OCBOEHHUSI y4eOHOMH
AUCUMIJIHHBI:

Menn:

- (hopmupoBaHHMe y O0Oy4aromMXCs YMEHHUS OLEHMBATh 3HAYUMOCTh XUMUYECKOTO 3HAHUS NS
Ka)KJIOTO YEJIOBEKa;

- (¢opMmupoBaHHE Yy OOYYAIOIMIHMXCSA IEITOCTHOTO TPEACTABICHHUS O MHUPE M POJIM XUMHUU B
CO3JaHUM COBPEMEHHON €CTECTBEHHO-HAyYHOM KapTHUHBI MHUPa; YMEHHS OOBACHATH OOBEKTHI U
MPOLECCHl  OKPYXKAIOIEe  JIeUCTBUTEIBHOCTU: MPUPOJHOM, COLMAIBHOM, KYJIbTYpHOM,
TEXHUYECKOM CpeJibl, — HMCIOJIb3Ysl Ul TOI0 XUMUYECKUE 3HAHMS;

- pa3BUTHE y O0y4aIOUXCs YMEHUH pa3inuuaTh (PaKkThl U OLIEHKU, CPAaBHUBATH

OLICHOUHBIE BBIBO/IbI, BUAETh UX CBSI3b C KPUTEPUSAMHU OLICHOK U CBSI3b KPUTEPHEB C
OTNPENICTICHHON CHCTEeMOWM IIeHHOCTeH, (QopMynmHpoBaTb W O0OOCHOBBIBATH COOCTBEHHYIO
MO3UIIMIO;

- npuoOpeTeHre 00yJyaroIUMUCS OIbITA Pa3HOOOPa3HON JEATEIbHOCTH, HO3HAHUS

Y CaMOIIO3HAHUS; KJIFOYEBBIX HABBIKOB, UMEIOIINX YHUBEPCAIBHOE 3HAUYCHHUE IJIS

pa3IUYHBIX BUJOB JESATEIbHOCTH (HABBIKOB pEIIEHUs MpoOJieM, NMPUHATUSA PELIEHHUH, NOuCKa,
aHanu3a 1 00paboTKy HHPOPMALIUY, KOMMYHUKAaTUBHBIX HAaBBIKOB,

HaBBIKOB U3MEPEHUIl, COTPYAHNYECTBA, O€30I1aCHOT0 0OpaIlleHus C BEIIECTBAMH B
[IOBCETHEBHOM JKU3HN).

OcBoeHue coaepkaHusi Y4eOHOH JMCUUIUIMHBL «XHUMUS», OOECHeuynBaeT JOCTH)KEHUE
CTY/IEHTaMH CJIEYIOLUINX PE3YyJIbTaTOB:

JIMYHOCTHBIX:

— YyBCTBO TOPJOCTH M YBaKEHHsS K HCTOPUU M JOCTHKEHHMSIM OTEUYECTBEHHON XMMHYECKOM
HAyK{; XUMHUYECKH T'PaMOTHOE MOBEJCHUE B MPOPECCHOHATIBHON JEATENbHOCTH U B OBITY NpHU
oOpalIeHnH ¢ XUMUUYECKUMHU BElleCTBaMH, MaTepuallaMH MPOLECCAMU;

— TOTOBHOCTb K MpPOJOJDKEHHIO OOpa30BaHUS U TOBBIIIEHHUS KBAIM(UKAUM B H30paHHOMN
po(dheccHOHANBHON JIETETbHOCTH U 0OBbEKTUBHOE OCO3HAHUE POJIM XMMUYECKUX KOMIETEHIINH
B 3TOM;

— YyMEHHE MCII0JIb30BaTh JIOCTH)KEHUS COBPEMEHHONW XMMHYECKON HayKM W XHMHYECKHUX
TEXHOJIOTUH Ul TIOBBIIEHUS] COOCTBEHHOTO WHTEIUIEKTYaJbHOTO pPAa3BUTUS BBIOpaHHON
poheccuoHaNbHON AEATEIbHOCTH;

MeTanpeaMeTHbIX:

— HCIOJIb30BAaHME PA3IMYHBIX BUAOB IO3HABATEIbHOM JIEATEIBHOCTM M  OCHOBHBIX
MHTEIUIEKTYaJIbHBIX Omepaluil (MOCTaHOBKU 3a/jaud, (OpMyTUpOBaHUS THIIOTE3, aHaIu3a M
CHHTE3a, CpaBHEHHUs, OOOOIIECHHUS, CHUCTEMAaTH3alliW, BBISBICHUS NPUYUHHO-CIEICTBEHHBIX
CBsi3el, TIOMCKa aHaJoroB, (JOPMYIMPOBAHMS BHIBOJIOB) Ul PELICHHs IMOCTABICHHOM 3ajauu,



IIPUMEHEHUE OCHOBHBIX METOJIOB II03HaHUS (HAONIONEHUs, HAY4YHOIO SKCIEPUMEHTa) i
W3YUYEHHs PA3JIMYHBIX CTOPOH XUMHYECKUX OOBEKTOB M IPOIECCOB, C KOTOPHIMH BO3HHMKAET
HEO0OXO0IMMOCTh CTAJIKUBATHLCS B IPpo(deccuoHanbHoM chepe;

— HUCIOJIb30BAHUE PA3TMYHBIX UCTOYHUKOB IS TOJIYYCHHUS XMMUYECKOH MH(OpMAINK, YMEHUE
OLIEHUTh €€ JIOCTOBEPHOCTb [UIsl JIOCTH)KEHHS XOPOILIUX PEe3ylbTaTOB B IpPO(hecCHOHATBHOU
cdepe;

npeAMeTHBIX:

— chopMHUPOBAaHHOCTH MPEICTABICHUN O MECT€ XMMHH B COBPEMEHHOW HAYYHOUH KapTHHE MUPA;
MOHMMaHUE pOJIM XUMUU B (POpMHpOBaHUHM Kpyroszopa ¥ (YHKIMOHAIBHOW T'PaMOTHOCTH
YeJI0BEKa JUIs PeIICHUs IPAKTUUECKUX 3aa4;

— BJAJEHUE OCHOBOINOJArallIMMU XUMUYECKUMH MOHSATHSIMH, TEOPHSIMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;

— BIJIQJICHME OCHOBHBIMH METOJIaMU HAy4YHOTO T[IO3HAHHUS, HCIHOJb3YEMbIMU B XUMHHU:
HaOJII0/IEHNEM, ONMCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM; yMEeHHE 00paldaThiBaTh, OOBICHATH
pe3yNbTaThl MPOBEJCHHBIX OMBITOB M JAENaTh BBIBOJIbI; TOTOBHOCTh M CHOCOOHOCTh NPUMEHSThH
METO/1bI IO3HAHUS IPU PEIICHUHU PAKTUYECKUX 3a/1a4;

— c(OopMUPOBAHHOCTh YMEHHMsI J1aBaTh KOJMYECTBEHHBIE OLIEHKH WM MPOU3BOJIUTH PacueThl IO
XUMUYECKAM (POPMYIIaM U YpaBHEHUSIM;

— BJIQJICHUE MTPaBUJIaMU TEXHUKU 0€30TIaCHOCTH MPH MCIOIb30BaHUH XMMHUYECKHUX BEIIECTB;

— c(hOpMHPOBAaHHOCTh COOCTBEHHOW MO3MIIMHM IO OTHOLIEHHIO K XMMHUYECKOW HHbopManuy,
MOJIy4aeMOM U3 Pa3HbIX HCTOYHUKOB.

1.4. KosimuecTBO 4acoB Ha 0CBOeHHME padoyeil mporpaMMbl y4eOHOH AMCUHMIIIUHBI:
MaKCUMaJIbHOM yueOHOW Harpy3ku ody4varomerocs 208 yaca, B TOM 4ucIe:

00s13aTeIbHOM ayIMTOPHON yueOHOW Harpy3ku oOydatomierocs: 139 gacos;

CaMOCTOSITEIFHON paboThl oOyuatomerocss 61 yvac.

CaMOCTOSITEIFHON Pab0ThI 00yJaromerocss ¥ KOHCYabTaluii - 61/8 gacos.

2. CTPYKTYPA U COAEP KAHUE YUEBHOM JUCIHHUIIJINHBI
2.1. O0beM y4eOHOM TUCHHUILIMHBI U BUbI Y4eOHOH padoThI

Bun yueOHoi# padoThl Oo0bem
4acoB
MakcumanbHasi yueOHast Harpy3ka (Bcero) 208
OO6s3arenbHas ayaquTOpHAs yaeOHast Harpys3ka (BCero) 139
B TOM YHCIJIE:
MPAKTUYECKHUE 3aHATUS 20
CamocTosTenbHas pabota 00y4aronierocss ¥ KOHCYJIbTaIluu (BCEro) 61/8

ITpomexyrounas arrectanus B popme nuddepeHIrpoBaHHOTO 3aUeTa




HaumeHoBaHue pa3ie/ioB U TeM

Copepixanue yueOHOro MaTepHaJia, IPpaKTHYeCKHe 3aHATHSI, CAMOCTOSITeJIbHAs
padoTa CTYy/IeHTOB
2

O0nLeMm
4acoB

YpoBennb
OCBOEHUS

4

Paszges 1. Oprannyeckasi Xumusi.

Tema 1.1.1
OpPraHuvYecKod XMMHUH.

IIpeamer
Teopus
CTPOCHUs OpPraHu4ecKux

coeIMHeHU I

Tema 1.1.2 CTtpoenue aTroma
yriaepoaa. BajeHTHbIe COCTOSTHHUS.

Tema 1.1.3 Knaccuukanus
OPraHUYecKUX COeAUHEHU M.

Conepxxanue yueOHOro Marepuaja

[TonsiTHEe 06 OpraHN4YeCcKOM BEIIECTBE U OpraHuyeckoi xuMuu. Kparkuii ouepk
HCTOPUH PA3BUTHS OpraHndeckoi xumMuu. Buranusm u ero kpymenue. OcoOGeHHOCTH
CTPOEHUS OPraHUYECKUX coennHennii. KpyroBopot yriepoia B mpupose.
[Ipennoceuky co3aanus Teopuu cTpoeHus. OCHOBHbBIE TIOJIOKEHUS TEOPUH CTPOEHUS
A.M.BytiepoBa. XUMHUYECKO€ CTPOECHHE U CBOMCTBA OPraHUYECKUX BEIIECTB.
[Tonsitre 06 n3omepun. CiocoObl 0TOOpaKEHUsT CTPOEHUS MOJIEKYIIbI ((OPMYIIBI,
MoJienn). 3Hauenne Teopuu A.M. bytiepoBa st pa3BUTHS OPraHUYECKOM XUMUU U
XMUMHYECKUX MPOTHO30B.

Conep:xanue y4eOHOro marepuasa

DIEeKTPOHHOE 00JIaK0 ¥ OPOUTAIIb, - U p-OpOUTAIIN. DIEKTPOHHBIC U AIEKTPOHHO-
rpaduueckue GopMyibl aTOMa YriiepoJa B OCHOBHOM U BO30YXK/I€HHOM COCTOSTHUSIX.
KoBanenTtHas xumuueckas CBs3b U ee Kiaccu(uKalus 1o crnoco0y nepekpblBaHus
opOuTaneii (c- u a-cBs3u). [loustue rubpuanszanmu. Paznuunbie TUIbI THOPUIN3AUN
u ¢hopMa aTOMHBIX OpOHTasel, B3AUMHOE OTTAJKUBAaHUE THOPUAHBIX OpOUTANIEeH U HX
pacrosoKeHne B MPOCTPAHCTBE B COOTBETCTBUU C MUHUMYMOM SHepruu. ['eomerpus
MOJIEKYII BEIIECTB, 00pa30BaHHBIX aTOMaMH yIJIEPOia B PA3IMUHBIX COCTOSHHSIX
rUOpUIU3aIUY.

Conepxxanue y4eOHOro Marepuasa

Knaccudukaius opraHHUeCKUX BEIIECTB B 3aBUCUMOCTHU OT CTPOEHHS YTIAEPOIHON
nenu. [Tonstue pyHkunonanbHo# rpynmnel. Knaccudukaiiys opraHM4ecKUX BEIIECTB
10 TUITY PYHKIIMOHATHHON TPYIIIHI.

Knaccudukanus peakiuii B opranndeckoii xumun. [loHsiTHe 0 TUTIAX 1 MEXaHU3MaX
peakiuii B oprannueckoit xumuu. CyocTpat u pearedT. Knaccudukanus peaxiuii mo
M3MEHEHHIO B CTPYKTYpe cyOcTpara (IpucoequHeHne, OTIEeIIeHHEe, 3aMellleHue,

1,2

1,2

1,2




Tema 1.1.4 OcHoOBBI
HOMEHKJIATYPbI OPraHuYeCcKuX
COeIUHEHU.

MU30MEpH3aIys) ¥ TUIY peareHTa (paauKaibHble, HyKIeo(QUIbHbIE, JIEKTPO(DUITBHEIC).
Peakuuu npucoenunenust (ANe AE), snumunuposanust (E), 3amemenus (8K, 8Ne 8E),
uzoMepu3anuu. Pa3HOBUIHOCTH peakIUil KaK0ro TUIla: TUIPUPOBAHUE U
JNETUpUPOBaHKE, TAJIOTEHUPOBAHNE U IETAIIOT€HUPOBAaHUE, TUIpaTallus U
Jeruapartanus, THIPOraJoreHHpPOBaHUeE U IETUIPOrajlor eHUPOBAHKE, TIOJTUMEPU3aLIHs
Y NOJIMKOHAEH ALK, neperpynnupoBka. OCOOEHHOCTH OKHCIUTENBHO-
BOCCTAHOBUTEJbHBIX PEAKLUN B OPraHUYECKON XUMUHU.

Conep:xxanue y4yeOHOro marepuaja

TpusuaneHbie Ha3BaHMs. PannoHanbHas HOMEHKIIATypa Kak Mpe/IecTBeHHULIA
nomenknarypsl [UPAC. Homenknatypa IIIPAC: npuniune! o0pa3oBaHus Ha3BaHUIM,
CTapIIMHCTBO (PYHKIIMOHAIBHBIX TPYIII, UX 0003HaUeHue B nmpedukcax u cyddurcax
Ha3BaHUI OPraHUYECKHUX BEILIECTB.

Tunwvt xumuyeckux cea3eil 6 OP2AHUYECKUX COCOUHEHUAX U CROCOObL UX PA3PbIEa.
Knaccugukanus KoBaJ€HTHBIX CBSI3€H 110 31E€KTPOOTPULIATEIBHOCTH CBSA3aHHBIX
aTOMOB, crI0co0y IepeKpbIBaHUsS OpOUTAalIeH, KPaTHOCTH, MEXaHU3MY 00pa30BaHUsL.
CBsI3b NPUPOJIbI XUMUYECKOH CBSI3M C TUIIOM KPUCTAJUINYECKOHN PEIIeTKH BElecTBa U
ero (pu3nuecKuMu cBoiictBamu. Pa3pbiB XUMHUYECKOH CBsI3U, KaK Mpouecc, 00paTHbIN
ee 00pa3oBaHUIO. | 'OMOJIMTHYECKUI U T€TEePOJINTUUECKUI pa3phIBbl CBA3EH, UX
COIIOCTaBJICHHE C OOMEHHBIM M JOHOPHO-aKIENTOPHBIM MEXaHU3MaMH UX
oOpa3oBanus. [loHsaTue cBOOOHOTO pajnKaia, HyKIeO(PUIbHON U IEKTPOUIBHOM
YaCTHUIIBL.

Cospemennvie npeocmaegienus 0 XuMu4ecKkom CmpoeHun Op2anu4ecKux 6euiecme.
OcHoBHbI€ HanpaBieHUs pa3BUTHs Teopuu cTpoeHust A.M. byrneposa. M3omepus
OpPraHMYECKUX BEILECTB U €€ BUbl. CTPYKTYpHast U30MEpUs: MEXKKIIACCOBa,
YTJIEPOTHOTO CKeJIeTa, MOJIOKEHHs KpaTHOM CBA3H U (YHKIIMOHAIBHOM IPYIIIBL.
[IpoctpancTBeHHas U30MepHsl: reoMeTpudeckas 1 ontuueckas. Ilonarue
aCMMMETPUYECKOTO LIeHTpa. bronornueckoe 3Ha4eHNE ONTUYECKON U30MEPUH.
B3aumHOe BiIMsHUE aTOMOB B MOJIEKYJIaX OPraHUYECKUX BEIIECTB. DIEKTPOHHBIE

1,2
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3¢ EeKTH aTOMOB U ATOMHBIX T'PYIII B OPraHUYECKUX MOJIeKynax. MHIYKINOHHBIHA

3P EKT, MOJIOKUTENBHBINA 1 OTPUIATEIBHBIN, ero 0co0eHHOCTH. Me3omepHbIi 2 dekT

(3ddexT conpsykeHwms ), ero 0COOSHHOCTH.

Jemoncmpayuu. Komnekuyy opraHM4ecKyx BEeIIecTB (B T.U. JIEKAPCTBEHHBIX

IpenapaToB, KpacuTenen), MaTepruayioB (IPUPOAHBIX U CUHTETHUECKUX KaydyKOB,

IJIaCTMACC U BOJIOKOH) U M3ENUHN U3 HUX (HUTH, TKAHU, OTJEJIOUHbIE MaTEpPHAIbI).
Mogenu monexyn CH4, C2H4, CoH», C¢Hg, CH30H - mapocrepxkHeBbie 1

o0beMHbIe. Moieny OTTaNKUBaHUS THOPUAHBIX OpOUTAJIEN C TOMOIIBIO BO3TYIIHBIX

mapoB. BzanmoaeiicTBre HaTpUs ¢ 3TAHOJIOM M OTCYTCTBHE B3aMMOACHCTBUS C

JTUATHIIOBBIM d(HUpom.
OnbIThI, MOATBEpPKAAONIME HATUYNE (DYHKIIMOHAIBHBIX IPYIII Y COSIMHEHUM
pa3IUYHBIX KJIACCOB.

Ilpakmuueckas paooma Ne 1

M3roTtoBienue Moienel MOJIEKYJl OPraHMYECKHX BEIIECTB.

1,2

Camocmoamenvnan paboma cmyoeHmos

CaMocTosATenbHOE U3YUYEeHHUE TEOPETUIECKOTO MaTepHaa;

CaMocTosTENIbHAs NOArOTOBKA JOKIIaaa.

TeMbl TOKIIAIOB:

e KpaTkue cBeeHHs TI0 HICTOPHH BO3HUKHOBEHHS M Pa3BUTHS OPTaHHMYCCKOW XUMUHU.

e Kuzsb u nearenpHocth A.M. Byrneposa.

e Buranusm u ero kpax.

e Ponb 0TeueCTBEHHBIX YUEHBIX B CTAHOBIICHUU U Pa3BUTHU MUPOBOM OpPraHUYECKOM
XHMHH.

e (CoBpeMEeHHbIE NPEJICTABIICHUS O TEOPUU XUMUYECKOTO CTPOCHHUS.

1.2 IlpeneabHble yriaeBOA0POABI.
Tema 1.2.1AnkaHbl, CTPOEHHE,
NnoJiy4ueHue.

Conepxanue yueOHOro Marepuaja

TI'omonozuueckuii pao ankanos. Ilonstue 06 yriesonopoaax. OcobeHHOCTU CTPOEHUS
MpeeNbHBIX YTIEBOJOPOIOB. AJTKaHbl KaK MPEICTaBUTENN MPEIeIbHBIX
YTJIEBOJOPOIOB. DIEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI MEeTaHa U
JPYrux ankaHoB. ['omonornueckuit paa u uzomepus napadunos. HopmansHoe u

1,2
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Tema 1.2.2 XumMuuyeckune cBoicTBa
AJIKAHOB

Tema 1.2.3 IlIpuMeHeHnue u
CIOCO0bI MOJIyYEHHUS AJTKAHOB.

Tema 1.2.4 IlukioajakaHbl.

Pa3BETBIIEHHOE CTPOEHUE yriepogHoi nenu. HomeHknarypa alnkaHoB U aJKUIbHBIX
3amecTtuTeneil. Du3ndyeckue CBOMCTBA aTKaHOB. AJIKaHbBI B IPUPO/IE.

Conepxxanue yueOHOro Marepuasa

Peakuuu 8-tuna: ragorenuponanue (padotsl H.H. CemenoBa), HuUTpoBaHue 1o
KonoBasioBy. MexaHu3M peakiuu XJIOPUPOBaHHUs ajJKaHOB. Peakunn
JNETUIPUPOBAHUS, TOPEHUS, KATAIMTHYECKOTO OKUCIIEHUS alKkaHOB. KpekuHr ajkaHoB,
pa3IuyYHbIe BUIbI KPEKUHIa, IPUMEHEHUE B MPOMbIILIeHHOCTH. [Inpoan3 u kouBepcus
MeTaHa, U30MepHU3alus alKaHOB.

Conep:xanue y4yeOHOro marepuaJja

Ob6nacTi npuMeHeHus ajikaHoB. [I[poMbIlIeHHBIE CITOCOOBI MOJTyYEHUS AIKaHOB:
MOJIy4€HHUE U3 MPUPOJIHBIX UCTOYHUKOB, KPEKUHT NapaduHOB, MOJTyYeHHE
CUHTETHYECKOT0 O€H3MHa, Ta3uuKalus yriisl, THAPUPOBAHHUE aJIKEHOB.
JlaGopaTopHbie crtocOObI MOTyYEHUS aTKaHOB: CHHTE3 Bropiia, 1ekapOoKCHINpOBaHHE,
TUAPOJIN3 KapOuia aIfOMUHHUSL.

Conep:xaHue y4yeOHOro MmaTepuaja

I'oMonoruueckuit psii 1 HOMEHKJIATYpa LHUKIOAIKAHOB, uX o6mas ¢popmyna. [lonsarue
0 HaIpsHKeHUU uKIIa. M3oMepus UKI0aIKaHOB: MEKKIIACCOBasi, YriepoaHOTIO
ckenera, reomerpuueckas. [lomyyenne u pusmdeckue cBONCTBA IUKIOATIKAHOB.
XUMHYECKUE CBOMCTBA IUKIOaNKaHOB. Crienuduka CBOMCTB HUKIOATKAHOB C MaJIbIM
pa3MepoM 1ukia. Peakiuy npucoeuHeHs U paiiKaabHOTO 3aMEIIeHHUS.
Jlemoncmpayuu. Moneny MOJIEKys METaHa, APYTrUX aJKaHOB, PA3TUUYHBIX
KOH(popmanuit nukiIorekcana. Pactsopenue napaduna B OEH3MHE U MCTIapeHHe
pactBopuTeNs U3 cMecu. [InaBnenue napaduHa v ero OTHOIIEHUE K BOJIE
(pacTBOPUMOCTb, INIOTHOCTb, CMauMBaHue). Paznenenue cmecu GeH3MH-BOA C
MIOMOIIIBIO IETUTENFHON BOPOHKHU. [ OpeHne MeTaHa, nponaH-0yTaHOBO# cMecH,
napauHa B yCIOBHIX M30bITKa U HeOCTAaTKa KUCIopoia. B3peiB cMecu MeTaHa ¢
BO3/IyXOM M XJIOpoM. BoccTaHOBIEHHE OKCHIOB TSDKEIIBIX METAJIOB apapHOM.
OTHOIIEHNE UKIIOreKcaHa K OpOMHOM BOJI€ M pacTBOPY NEpMaHTraHaTa Kajusl.

1.2

1,2

1.2
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Camocmoamenvhasa paboma cmyoenmog

CaMOCTOSITEIIFHOE HU3YUYCHHE TCOPCTUUCCKOTO MaTcpuala,
CaMOCTOSITEIIFHOE pemicHue 3aaa4

1.3 HenpeneibHble
yIJ1€BOI0PO/bI.
Tema 1.3.1 AikeHbl.

Tema 1.3. 2 ATkagneHsl.

Coneprxxanue yueOHOro Marepuaja

I'omonocuueckuii pao ankenog. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIBI ATHJICHA W aJKEeHOB. ['oMosiormdeckuil psg u obOmas GopMmyna aaKeHOB.
N3oMepust STHIIEHOBBIX YIJIEBOJOPOJOB: MEXKKIACCOBasi, YIIIEPOJHOTO CKEJeTa,
MOJIOKEHUST KpaTHOM  CBsi3M, TeoMmeTpuueckas. (OCOOEHHOCTH HOMEHKJIATYPhI
STUJICHOBBIX YIJIEBOJIOPOJOB, HA3BaHUS BaXKHEUIIUX pagukanoB. Dumsudeckue
CBOMCTBA AJIKEHOB.

Xumuueckue ceolicmea ankeHos. DIESKTPODUILHBIN XapakTep peakiuii, CKIOHHOCTh
K peakuusM MPUCOETUHEHUs, OKUCIIeHus, noaumepusanuu. [IpaBuio MapkoBHHKOBa
u ero AIIEKTPOHHOE 00oCHOBaHUE. Peakuun raJIOT€HUPOBAHMUS,
TUAPOTaJOreHUPOBAHUS, TuApaTanuy, ruapupoBanus. Mexanusm AE-peakiuii.
[TonsiTne o peakuusax mnouMmepusanuu. ['opeHue ankeHoB. Peakium oxucieHus B
MSTKUX U KECTKUX ycloBusax. Peakius Barnepa u ee 3HaueHust [Jjii OOHapyx eHUS
HENPEeENIbHBIX YTIEBOA0POAOB, MOTYYSHHS TIIUKOJIEH.

Ilpumenenue u cnocodvt noayuenusa ankenos. VIcronb3oBaHHE BBICOKOH
PEaKIIMOHHOMN CIIOCOOHOCTH AJIKEHOB B XMMUYECKOH MpoMbIiieHHOCTH. [Ipumenenue
9THIIeHA W TpomnuieHa. [IpombllieHHbIE CNOCOOBI MOMY4YeHHs alKeHOB. Peakiuu
JETUPUPOBAHUS M KPEKHHTa alKaHOB. JlabopaTopHbIe CIOCOOBI MOTYYEHHS aTKEHOB.
Conepxxanue y4eOHOro Marepuasa

[TonsiTie u kaccupuKanys TUEHOBBIX YTIEBOIOPOIOB MO0 B3AUMHOMY PACIIOIOKEHUIO
KpaTHBIX cBsizell B Mojekynae. OCOOEHHOCTH 3JIEKTPOHHOTO MU MPOCTPAHCTBEHHOTO
CTPOEHHUSI CONPSKEHHBIX 1MeHOB. [lonsTue o n-anektponHoi cucreme. Homenkmnarypa
TUEHOBBIX  yriIeBoA0PoAoB. (OCOOEHHOCTH XMMHUYECKHUX CBOUCTB COMPSKEHHBIX
JIUEHOB, KaK CIEJCTBHUE MX 3JEKTPOHHOTO cTpoeHus. Peaxuuu 1,4-mpucoenuHenusl.
[Momumepu3zanus nueHoB. CrocoObl MOTyYeHUs TUEHOBBIX YIJIEBOJIOPOAOB: PaOOTHI

1,2
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C.B. JleGeneBa, geruipupoBaHue aJKaHOB.

OcHogHble NOHAMUA XUMUU 6bICOKOMOIEKYIAPHBLIX COeOUHEHUIl Ha TpUMepe
IIPOAYKTOB IIOJIUMCPU3AIHUU QAJIIKCHOB, QJKAaJUCHOB W HX TaJOICHIIPOU3BOAHLIX.
MOHOMCp, moJImMep, pCaKknus MoJIMMEpHU3alu, CTCIICHb MoJinMepur3almu,
CTPYKTYPHOE 3BE€HO. THIIbI MOJMMEPHBIX LIETIEH: JIMHEWHBIC, PA3BETBICHHbIC, CIIUTHIE.
[TonsiTue o crepeoperyisipHbIX moauMepax. [loauMepbl TEpMOIIACTUYHBIE U
TepMopeakTuBHble. [IpeacraBneHne o miactMaccax W 3nactoMepax. llomuaTuiien
BBICOKOT'O W HH3KOT'O JaBJICHHA, €I'0 CBOJMICTBA U IMIPUMCHCHUC. KaTaJ'II/ISaTOpBI
Hwurnepa-Harra. [TonunponuieH, ero npuMeHEHHe U CBOMCTBA. ['aioreHcoaepxaiue
MOJIUMEPBI: Te(IIOH, MOJUBUHUIXIOpUA. Kaydyyku HaTypalbHbIH MU CHUHTETHUYECKHUE.
Comnonumepsl (OyTaAMEHCTUPOJIBHBIN Kaydyk). BymkaHuzamus kaydyka, pe3uHa H
300HUT.

Jlemoncmpayuu. Mojaenu MOJeKyd CTPYKTYPHBIX M IMPOCTPAHCTBEHHBIX H30MEPOB
ankeHoB M ankagueHoB. Kosmeknusa "Kayuyk u pesuna". Jlenonumepusaius Kaydyka.
CrymieHie MJIEYHOTO COKa KaydyKOHOCOB (MOJIoYasi, OAyBaHUHKOB, (PHKyca).

Ilpakmuueckoe paboma Ne2

KavecTBeHHBIN aHAIU3 OPraHUYECKUX COCAMHEHUM.

1,2

Camocmoamenvnas paboma cmyoenmog

CamocTosITensHOE HU3YUYCHHUEC TCOPCTUUCCKOTI'O MaTCpualia;
CamocTosITensHOE PCUICHUC 3aaa4.

Conepxanue yueOHOro Marepuasa

Tema 1.4. AneTnjieHOBbBIE
YIJIEBOAOPO/bI.

T'omonocuueckuii psad ankuno6. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHUE
aleTHiIeHa W JIpYTux ankuHOB. ['omonormdeckuil psim u oOmiast ¢opMyna aiKUHOB.
Homenknarypa  aneTuneHOBBIX — yriaeBOAOpoAoB.  M3omepus  MexkiaccoBas,
YIIEPOJIHOTO CKENETa, MOJIOXKEHUS KPaTHOM CBA3H.

Xumuueckue ceoilicmea u npumenenue anakunog. (OCOOCHHOCTH peakuuil
MPUCOEANHEHUSI 1O TPOMHOM yriepoa-yriaepoaHoil cBs3u. Peakums Kydeposa.
[IpaBuno MapkoBHMKOBa NPUMEHUTENBHO K aneTwieHam. I[loJBMKHOCTH aroma
BOoJIopofa (KHCIIOTHbIE CBOMCTBa aikuHOB). OKkuciieHHe aIKuHOB. Peakuus

1,2
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3enunckoro. [IpumeHenue aneTuiIeHOBBIX YIiieBo10po10B. [lomBuHMIaneTar.
Ilonyuenue anxkunoe. llomyueHue aneTwieHa NTUPOJIU30M MeETaHa W KapOWIHBIM
METOJIOM.

Jemoncmpayuu. Monenu MOJIEKyJbl aleTWlieHa W JApYyrux aikuHoB. [lomydeHue
areTHJIeHa U3 KapOwaa KaabIus, O3HAKOMJICHHUE C (PU3UYECKUMH M XUMHUYCCKHMH
CBOWMCTBAMM aIlleTHJICHA: PAcCTBOPUMOCTh B BOJE, TOPEHHUE, B3aUMOJICHCTBHE C
OpOMHOI BOJION, pacTBOPOM MepMaHraHara Kanusi, cossiMu meau (I) u cepebpa.

Ilpaxmuueckan paooma No3. 3
[Tosryaenune u CBOMCTBA YIII€BOJOPOIOB.
Camocmoamenvnas paboma cmyoeHmoes
CamMOCTOSITeNIbHOE U3YYEHHE TEOPETUYECKOT0 MaTepurara.
Tema 1.5. 1 ApomaTudeckue Conep:xanue y4e0HOro MmarepuaJja 2
yriieso10poanl. Tomonozuueckuii pao apenos. beH3051 Kak MNpeACTaBUTENb apeHOB. Pa3Butue
MpescTaBiIeHu 0 ctpoeHnn OeH3ona. CoBpeMeHHbIE MPeICTaBIeHHs 00 AIEKTPOHHOM
U MPOCTPAHCTBEHHOM CTpoeHHH OeH3oja. OOpa3oBaHHE apOMATUYECKOU JI-CHUCTEMBI.
l'omomoru ©OeH3ona, MX HOMEHKIaTypa, oOmas ¢opmyna. Homenkiarypa ans
IU3aMEIICHHBIX MPOU3BOJIHBIX O€H30Ja: opmo-, Mema-, JOpa-paclooKEHUE
3amectuTeneil. Pusnveckue CBOMCTBA apeHOB.
Conepxanue yueOHOro Marepuasa
Tema 1.5.2 Xumnueckue Xumuueckue ceoiicmea apenos. IlpuMmepbl peakiuid 3JIEKTPOPHIBHOTO 3aMEIICHUS: 1,2

cBOMCcTBAa 0€H30J1a U €ro
rOMOJIOTOB.

rajJloreHupoBaHue, ajkuinpoBanue (karaausaropsl Opunens-Kpadrca), Hurposanue,
cynbupoBaHue. Peakuuu THIpUpPOBaHUS M TPHCOEAMHEHHsS XJIopa K OEH30Iy.
Oco0GeHHOCTH XMMHUYECKUX CBOMCTB TrOMOJIOTOB OeH30J1a. B3anMHoe BiIMsIHHE aTOMOB
Ha TpuMepe TOMOJIOTOB apeHoB. OpHeHTalMs B peakUuusX 3JIeKTPo(UILHOrO
3amemenus. Opuentants! [ u Il pona.

Ilpumenenue u nonyuenue apenoe. IlpupoaHble HCTOYHUKUA apOMATHYECKHX
YTJI€BOJOPOJ0B. ApOMaTH3aIMs aTKAaHOB M LIMKJIOAIKaHOB. AJKMIMpOBaHue OeH301a.
Hemoncmpayuu. lapoctepxHeBble 1 00bEMHBIE MOJIENIM MOJIEKYJ OEH30Ja M €ro
roMoJioroB. PazneneHue cMecu OEH30J-BOJa C MOMOIIBIO JICIUTEIHHON BOPOHKH.
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PacTBopsitomas criocoOHOCTh OeH30J1a (AKCTPAKIUS OPraHUYECKUX U HEOPTaHUIECKUX
BEIIECTB OEH30JI0M M3 BOJHOTO pacTBOpa MOJa, KpacuTesell; pacTBOpeHue B OeH30I1e
BEUIECTB, TPYAHOPACTBOPUMBIX B Boje (cepbl, OeH30iHON Kucnotsl). ['opeHue
Oenszona. OTHomeHue OeH30Jla K OpOMHOM BOJe, pacTBOPY I€pMaHraHaTa Kajus.
[Tonyuenue HuTpOOEH30a.

O3nakomiieHHE ¢ PU3NISCKUMHU CBOMCTBAMH apPOMATHUYECKHX YTIIEBOJIOPOJIOB C
ucrnosnb3oBanueM pactBoputens "ConbBeHT". M3rotoBieHue U HCHOIb30BaHHE
MpocTeniero npudopa st XpoMaTorpaduu.

[Tonygyenne  OeH3ona  JeKapOOKCHUIMPOBAHWEM  OEH30MHOW  KHCIOTHI.
[Tonyuenue u paccioeHue smyabcuM OeH3zona ¢ Bojoil. OTHouieHusi OeH3osla K
OpOMHOI1 BOJIe M pacTBOPY N€PMAHIaHATa KaJHs.

Camocmoamenvnas paboma cmyoeHmos 3
CaMocToATEnbHOE U3YUEHUE TEOPETUUECKOTO MaTepuaa;
CaMOCTOSATENIHHOE pPelIeHuE 3a1a4.

1.6 IlpupoaHbie HCTOYHUKH Copep:xaHue y4e0HOI0 MaTepuaja 2

yIJ1€BOJA0PO/I0B
Tema 1.6.1 IIpupoanbie
HCTOYHUKH YIJ1€BOA0OPOI0B.

Hegmbsb. Haxoxenue B Ipupo/ie, cocTaB U (u3nueckre cBolicTBa He(TH. TOIIMBHO-
sHepreTuueckoe 3HaueHue Heptu. IlpombinuienHas  nepepaboTka  HedTH.
Pextudukanus HedTH, OCHOBHBIE (pakIuu €€ pa3/eieHHs, UX HCHOJIb30BaHHUE.
Bropuunas  mepepaboTka  HedrempoayktoB.  Pekrtudukanms  mazyra  mpu
yMeHbIlIeHHOM JaBieHuu. Kpekunr HedTenpoaykToB. Pa3iuuHble BUABI KPEKHHTA,
pabotet B.I'. IllyxoBa. M3omepusanmsi ankaHOB. AIKHIMPOBAHHE HEMPEAETbHBIX
yraeBoaopoaoB. Pudopmunr HedrenpoaykroB. KauecTBo aBTOMOOHIBHOTO TOTLIMBA.
OKTaHOBOE YHUCIIO.

Ilpupoonstii u nonymmuwiii negpmanoii 2azvi. CpaBHEHHE COCTaBa MPUPOJHOTO U
MOIYTHOTO I'a30B, UX MPAKTUYECKOE HUCTIOJIb30BaHHE.

Kamennwtit yeons. OCHOBHBIE HaIpaBJIEHUS MCHOJBL30BaHUS KaMEHHOIO yIJIsl.
KokcoBanne kaMEHHOTO yriis, BaKHEHIIME NPOJIYKTHI 3TOrO TMpoliecca: KOKC,
KaMEHHOYTOJIbHasi CcMoJa, HajacMoJibHass Boja. CoenuHEHus, BbIACIsAEMble U3
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Tema 1.6.2 Ixosioruyeckue KaMEHHOYT0JIbHOM cMOJIbL. [IpoyKThI, OJIy4aeMble U3 HaJCMOJIbHOW BOJIBI. 1,2
aCHEeKTBI 100bI4H, 1ePepaboTKU M | Sy noryyeckue  acrexTh 0ObIYM, TIEpepadOTKM UM  MCIOJIb30BAaHUSI TOPIOYUX
HCNOJb30BAHNS TOPIOYHX HCKOLACMBIX.
HCKONAaeMbIX.
Jemoncmpayuu. Konnexuus "[IpupoaHble UCTOYHUKK YriieBoJAoposioB". CpaBHEHME
MPOIIECCOB TopeHusi HeTU U MpUpOoaHOTO raza. OOpa3oBaHue HEPTIHOM IJICHKH Ha
TOBEPXHOCTH BOJIbI. KaTasnTrueckuii KpekuHT napaduHa (Wi KEpOCUHA). 3
Camocmoamenvnasa paboma odyuaroujuxcs.
CaMocTOATENbHOE U3YUEHUE TEOPETUUECKOTO MaTepuaa;
CaMocCTOATENBHOE pellIeHue 3a1a4.
CamocTosTenbHas MOAr0OTOBKA JI0KIa/1a IO TEMATHKE:
e DKOJIOTMYECKHE aCTEeKThl UCIOJIBb30BaHNUS YIIIEBOJOPOJIHOIO CHIPBS.
e DKOHOMHYECKHE ACHEKThl MEXIYHAPOJHOTO COTPYJHUYECTBA IO HCIIOIb30BAHUIO
YTJIEBOJOPOJHOTO CHIPBSI.
e Hcropust OoTKpeITHST U pa3pabOTKH Ta30BBIX M HEMTAHBIX MECTOPOXKICHUU B
Poccuiickoit ~ Denepanuu.
e Xumus YrieBOAOPOJIHOTO ChIpbsi M MOs Oynymas npodeccus. YTIIeBOJIOPOAHOE
TOIUIMBO, €T0 BU/Ibl U HA3HAUEHUE.
1.7 I'mapoxkcuibHbie coenunenus. | Coaep:xkaHue y4eOHOro marepuasa 2

Tema 1.7. 1 OgHOATOMHEIE
CIIMPTHI.

Cmpoenue u knaccugukayua cnupmos. Knaccupukanuss CHUpTOB IO THUILY
YIJI€BOJOPOJHOIO pajuKalla, YUCIy T'MIAPOKCUIIBHBIX TPYII U THUILy aTOMa Yriepoja,
CBA3aHHOIO C THUAPOKCHUIBHOW  TIpYyNIOH. ODJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE THAPOKCUIBHOHN Trpymibl. BiausHue cTpoeHus cnUpTOB Ha UX (U3NYECKHE
cBolcTBa. MEXMOJIEKYIsIpHas BOAOPOAHAs CBsI3b. [ OMOJIOrM4eCcKU psii IPEAEIIbHBIX
OJIHOATOMHBIX CIIUPTOB. M30Mepusi 1 HOMEHKJIATypa aJIKaHOJIOB, UX 00w1as Gopmyna.

Xumuueckue ceolicmeéa ankanonog. PeaknyoHHas CHOCOOHOCTh IpPeNENbHBIX
OJIHOATOMHBIX cIUPTOB. CpaBHEHME KUCIOTHO-OCHOBHBIX CBOMCTB OPraHUYECKUX U
HEOPraHUYECKUX CcoeluHeHuM, conepxkaumx OH-rpynmy: Kuciaor, OCHOBaHMH,
aM(pOTEpHBIX COeANHEHHUH (BOJbI, CIUPTOB). Peakiuu, moaATBepKAatoIIue KUCIOTHbIE
CBOMCTBA CIUPTOB. Peaknuu 3aMelenns TuApOKCWIBHON Ipymibl. MexxmoieKkyspHas
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Tema 1.7.2 MHoroaroMubie
CIIMPTHI.

Tema 1.7. 3 ®enoJnl

JeTUApaTanusl CIUPTOB, yCIOBUs 00pa3oBaHus MpocThiX 3¢upoB. CioxHble 3QUPHI
HEOPraHMYECKUX M OPTraHMYECKHX KHUCIOT, peakuuu srepudukanuu. OKUCIEHUE U
OKHUCJIMTEIBHOE JETUPUPOBAHUE CITUPTOB.

Cnocoovl nonyuenus cnupmos. I'iiponn3 rajoreHaakaHoB. [waparanus ankeHOB,
yCIIOBHS €€ TIpoBeieHus. BoccTaHoBIeHNE KapOOHMIIBHBIX COCTMHEHUM.

Omoenvnole npedcmasumenu ankanoaos. MeTaHos, ero NpOMBIIUIEHHOE MOTy4eHHE
U TpUMEHEHHE B TMPOMBIIUIEHHOCTH. buojormyeckoe AelCTBUE METaHOJIA.
Creuuduyeckue crnocoObl TMOJydyeHUs STUIOBOro cnupra. Dusznonoruyeckoe
JeHiCTBHE dTaHOJIA.

Conep:xxanue y4yeOHOro marepuaja

N3omepuss u HOMEHKIATypa MpEICTAaBUTENEH JBYX- M TPEXAaTOMHBIX CIHUPTOB.
Oco0OeHHOCTH XHMHYECKHX CBOICTB MHOTOAQTOMHBIX CIIUPTOB, HX KaueCTBEHHOE
oOHapyxeHue. OTAeIbHbBIE MPEICTABUTENN: STHICHTJIUKONb, TIUIEPUH, CIIOCOObI UX
MOJTy4EeHUs], TPAKTUYECKOE MPUMEHEHNE.

Conep:xaHue y4yeOHOro MmaTepuaja

DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTpoeHHe (QeHona. B3aumHoe BiusHUE
apoOMaTHU4ECKOro KOJbla U TUAPOKCUIBHON I'PYIIIBI.

XuMuyeckue cBOMCTBa (eHosla Kak (DYHKIUS €ro XMMUYECKOTO CTPOCHHS.
BpomupoBanue denona (kauecTBeHHAs peakiiysi), HUITpoBaHUE (MTMKPUHOBAsE KUCIIOTA,
ee CBONcTBa U mpuMeHeHue). OOpazoBaHUEe OKpAIIEHHBIX KOMIUIEKCOB ¢ MOHOM Pe .
[Ipumenenue denona. [lonydyenue geHosna B mpOMBIILIEHHOCTH.

Hemoncmpayuu. Monenn Moiiekyl cnupToB U (eHosoB. PactBopumocts B Boje
QJKAHOJIOB,  STWJIEGHIJIMKOJNA,  TiulepuHa, ¢eHona. CpaBHEHHE  CKOPOCTH
B3aMMOJEHCTBUS HATpHUs C OTAHOJOM, IPOMAHOJIOM-2, 2-METHIIPOIAHOJIOM-2,
rimnepuHoM. Tlomyuenne OpoMaTana u3 sTaHosa. BeitecHenue ¢eHomna u3 Qgenondra
HaTpusi yroJibHOW Kuciotoil. Peakuus ¢enona c¢ dopmanpaerugom. KauecTBeHHbIE
peakuuu Ha (eHosl. 3aBUCUMOCTH PAacTBOPUMOCTU (peHoJIa B BOJIE OT TEMIIEPaTypHI.
BsaumogeiicTBue ¢eHosa ¢ pactBopoMm mienoudd. Pacro3naBanue pacTBOpoB (peHomsiTa

1,2

1,2
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HaTpusi W KapOoHaTa Harpusi (0apOoTaxk BBIIBIXaEMOTO BO3JyXa WIN JeHCTBHE
CHJIHOW KHCIIOTHI). Pacrio3HaBaHue BOAHBIX pacTBOPOB (heHOJa U TIUIEPHHA.

Ilpakmuueckaa paboma Nod

CBolicTBa MHOTOATOMHBIX CIIUPTOB.

Camocmoamenvnasa paboma odyuarouyuxcs.

CaMocCTOSATENBHOE U3YUEHUE TEOPETHUECKOIO MaTepuaa;

CaMocCTOATENBHOE pelleHue 3a1a4.

CamocTosTenbHas MOAr0TOBKa pedepara 1o TeMaTuke:

e Meranoun: xemodunus u xemopoous.

e DTaHOJ: BeIMYaiiiee 0J1aro u CTpanrHoe 3J10.

e AJKOTOJM3M U €ro NpoQuiIaKkTHKA.

e MHoroaToMHbIE CIUPTHI U MOs Oyaymiasi mpodeccuoHaabHas AeITeIbHOCTh

1.8 Adbaernabl ¥ KeTOHBI

Tema 1.8.1Aanaernapl.

Tema 1.8.2 KeToHbl.

Tema 1.8.3 IIpumenenue n
NoJiy4eHue KapOOHWIbHBIX
coeqnHeHuil. O000IIeHHE 3HAHUM.

Conep:xaHue y4eOHOro MmaTepuasa

T'omonozuueckue psaovl anvoecudooe u Kemouos. IloHstne o KapOOHUIBHBIX
COCIMHEHUSX. ODJEKTPOHHOE CTpOeHHEe KapOOHWJIbHOW rpynmbl. M3omepus wu
HOMEHKJIaTypa ajbJEeTUI0B U KEeTOHOB. DHU3MYecKHe CBOICTBA KapOOHUIIBHBIX
COECIUHEHU.

Conepxanue y4eOHOro Marepuasia

Xumuueckue ceolicmea anvoecudoé u Kemonos. PeakuyoHHas CIOCOOHOCTH
KapOOHWJIBHBIX COeIMHEHUI. Peakuuu OKHCIEHHS aibJerHI0B, KaueCTBEHHBIC
peakIMy Ha aJbACTUAHYI0 Tpymny. Peakuuu NOJUMKOHAECHCAMU: O0O0pa3oBaHUe
(henonohopManbAETUAHBIX CMOJL.

Conepxxanue y4eOHOro Marepuasa

[IpumeHeHre anbIeruoB U KETOHOB B OBITY W MPOMBIIIIEHHOCTH. AJBACTUABI U
KeToHbl B mpupoae (ddupueie Macna, (epomonsl). [lomyueHue kapOOHHIBHBIX
COCIMHEHUN  OKUCJIEHUEM  CIHUPTOB, THApaTaldeld  aJKMHOB,  OKHCJICHUEM
yraeBoa0poaoB. OTAeNnbHbIE MPEICTABUTENH ATbICTHI0B U KETOHOB, crienuduueckie
CHoCcOOBI MX TOJIYUYEHUS U CBOMCTBA.

1,2

1,2

1,2
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Jemoncmpayuu. 1llapoctepkHeBbIe U 00BEMHBIC MOJICIIH MOJICKYJ albJCTHUIOB H
KeTOHOB. [losyyeHune yKCycHOro ajipJerujia OKUCICHUE ATAHOJa XPOMOBOW CMECHIO.
KadecTtBeHHbI€ peakiiy Ha aJIbICTUAHYIO TPYIIITY.

Camocmoamenvnasa paboma 0dyuarouyuxcs.

CamocrosTeTbHOE H3yUYeHHE TEOPETHIECKOTO MaTepHala,

CamocrosTeTbHOE pelIeHue 3a1a4

CamocrosTenbHas MOAr0OTOBKA pedepaTa Mo TeMaTUKE:

° d)opMam))IerH)] KaKk OCHOBa IIOJIY4CHHsS BCIICCTB W MAaTCpUaiOB IJId Moen
1poheCcCHOHATBHON JIEATETLHOCTH.

1.9 KapGoHoBbIe KHMCIOTBI M HMX
NPOM3BOAHBIE

Tema 1.9. 1 Kap6oHoBbie

KHCJIOTHI.
Py6e:xublii KOHTpOJIb Nel

Tema 1.9.2 CBoiicTBa
Kap0OHOBBIX KHCJIOT.

Copep:xaHue y4e0OHOro MmaTepuaJja

T'omonozuueckuii pso npedenbHbIX 00HOOCHOBHBIX KAPOOHOBBIX KUCTON.

[lonsiTne o0 KapOOHOBBIX KHCIOTaX W HX Kilaccuukanus. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE KapOOKCWIIBHOW Tpynmbl. [ OMOJOTHYECKHH  Psif
MpeebHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT, MX HOMEHKJIATypa U H30MEpUSL.
MexMonekyaspHble BOJOPOJHBIE CBS3M KapOOKCWJIBHBIX TPYNI, WX BIMSHHE Ha
(uznueckue cBoiicTBa KapOOHOBBIX KUCIIOT.

Conep:xanue y4eOHOro MmaTepuaja

Peakuuu, mmurocTpupyromme KUCIOTHbIE CBOMCTBA M MX CPaBHEHHUE CO CBOMCTBAMHU
HEOpraHnyeckux KucioT. O6pazoBanne PyHKIIMOHATBHBIX TPOU3BOIHBIX KAPOOHOBBIX
kuciotT. Peakuuu srepudukanuu. AHTUIPUIBI KAPOOHOBBIX KUCIOT, UX MOJTyYEHHE U
IIPUMEHEHHUE.

Cnocoovl nonyuyenus kapoonoewvix kKuciom. OmoenvHbvle npeocmagumenu u ux
3nauenue. OOUIMe COCOOBI MONYYCHHS: OKHCIEHUE aTKaHOB, aJKEHOB, MEPBUYHBIX
CIUPTOB, aNbAECTUIOB. BaxkHeilue mpeacTaBUTeNN KapOOHOBBIX KHCIOT, UX
Ouonorudeckas poib, CIeupUIecKre CrocoObl MOTyuYeHus, CBOMCTBAa U IPUMEHEHUE
MYPAaBbUHOM, YKCYCHOM, IaJIbMUTUHOBOM U  CTEAPUHOBOM; aKpWIOBOM W
METaKpWJIOBOH; OJEMHOBOM, JMHOJEBOW M IUHOJEHOBOW; IIaBeleBOM; OEH30HHOM
KHUCJIOT.

1,2

1,2
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Tema 1.9.3 Cioxnbie 3¢pupbl.

Tema 1.9.4 Kupbl.

Conepxxanue yueOHOro Marepuasa

Ctpoenne ¥ HOMEHKIATypa CJOXHBIX J(QHUPOB, MEXKIacCOoBas H30MEpUi C
KapOOHOBBIMH KucTOTaMu. CrocoObl MOJTy4YeHUs: CIOXKHBIX 3¢pupoB. OOpaTUMOCTh
peakuuu dtepuduranud U (PaKTOpHl, BIUAIOINIME HA CMEIICHUE PaBHOBECHS.
OO6pazoBanue cnoxubix mnonauddupoB. [lommdtunenrepedranar. JlaBcan Kkak
MPEACTaBUTENh CHHTETUYECKUX BOJIOKOH. XHMHYECKHE CBOWCTBA W NPUMEHEHHE
CJIOXHBIX 3(DUPOB.

Kupser kak cioxubie 2pupsbl TimmnepruHa. KapOoHOBBIE KUCIOTHI, BXOSIINE B COCTaB
JKUPOB. 3aBUCUMOCTh KOHCHCTEHIMH JKHPOB OT MX COCTaBa. XMMHUYECKHE CBOWCTBA
KUPOB: THAPOJU3, OMBUIEHHE, TUApUpoBaHUEe. buonormueckas poJyib KHUPOB, HX
WCIOJIb30BaHKE B OBITY U IPOMBIIIJIEHHOCTH.

Conu kapoonosvix kuciaom. Mpina. CriocoObl TOJIyd€HHsI COJICH: B3aWMOJCHCTBHE
KapOOHOBBIX KHCIOT C MeTa/llaMH, OCHOBHBIMHM OKCHJIaMH, OCHOBAHHUSIMHU, COJIIMH;
HIEJIOYHOM THUAPOJN3 CIOXKHBIX 3PUPOB. XUMHUECKUE CBONCTBA COJel KapOOHOBBIX
KUCJIOT: TUJPOJIN3, PEaKIIMK HOHHOTO oOMeHa. Mblia, CYIIIHOCTh MOIOILIETrO JIeHCTBUS.
OTHoOllIEHME MbUIa K JKeCTKOW Boje. CuHTeThueckue moromue cpeactBa - CMC
(merepreHTshl), UX IPEUMYIIECTBA U HETOCTATKH.

Jlemoncmpayuu. 3HakOMCTBO C (DU3MUECKUMHU CBOMCTBAMH Ba)KHEHIINX KapOOHOBBIX
KkucioT. Bo3ronka 6eH30iHOM KUCIOTHI. OTHOIIEHUE Pa3IMYHbIX KAPOOHOBBIX KHUCIOT
K Bojie. CpaBHeHue pH BOJHBIX pacTBOPOB YKCYCHOM U COJITHON KUCIOTHI OJMHAKOBOM
MoussipHOcTH. [lomyueHue MPHUATHO MaXHYHIETO CIOXHOTO d¢upa. OTHOIIEHHE
CIIMBOYHOTO, TMOJCOJTHEYHOTO, MAIIMHHOTO Macel W MaprapuHa Kk OpOMHO# Boje H
pacTBOpY epMaHraHaTa Kajusl.

1,2

1,2

Camocmoamenvnas paboma odyuaroujuxcs.

CaMOoCTOATENBHOE N3YUEHUE TEOPETUUECKOIO MaTEPUAIa;
CaMocTOATENBHOE PELIEHUE 3a/1a4

CamocTosTenbHas MOArOTOBKA JI0KIaa IO TEMATHKE:

e MypaBbHHas KUCJIOTA B IPUPOJE, HAYKE U TPOU3BOJICTBE.
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Hcropus ykcyca.

Crnoxnble 3(UpHI 1 X 3HAYCHUE B IPUPOJIE, OBITY U MPOU3BOICTBE.

JKupbl Kak MpOAYKT MUTAHKUS U XUMHUYECKOE ChIPHE.

3amena JKHUPOB B TCXHUKC HCTIMIICBBIM CHIPHEM.

HexBaTka mpomoBONBCTBHS KaK TIIoOanbHAs MpoOiieMa YeloBeYecTBa M IyTH €e
peueHus.

Mputa: npornuioe, HacTosee, Oyayiiee.

e (CpencTBa rUTHEHBI HA OCHOBE KUCIIOPOCOACPKAIIUX OPraHUISCKUX COCTMHEHUH.
e (Cunrernueckue moromrue cpenactsa (CMC): 10CTOMHCTBA U HEJIOCTATKH.

1.10 YraeBoasbl
Tema 1.10.1 MoHnocaxapubl.

Copep:xaHue y4e0HOro MmarepuaJja

Hlonamue 06 yzneeooax. Knaccuduxanus yriaeBogoB. MoHO-, AW- H
MOJIMCaXapyuabl, MPEICTaBUTENN KaXXIOW TpYyMIbl YriieBoJAoB. buonormueckas posib
YIJI€BOJIOB, MX 3HaYCHHE B KU3HU YEJIOBEKa M OOIECTB.

Monocaxapuowvl. CTpoeHue W ONTUYECKass HU30MEpUs MOHocaxapuzoB. Mx
KJaccu(UKaIs [0 YUCIY aTOMOB yrjiepoja U MNpUPOJe KapOOHUIBHOW TPYIIIBI.
Qopmynsl Dumiepa u  Xeyopca sl H300paxKeHHs MOJIEKYI MOHOCaXapHUIOB.
OtTHeceHrne MOHOCaxapuaoB K u b-psany. Baxneimue mnpeiacTaBUTENIM MOHO3.
I'moko3a, cTpoeHue ee MOJIeKyibl U pu3nueckue cBoicTBa. Tayromepus. XUMHUYECKUE
CBOMCTBa TIIOKO3BI: peakluu Mo anbAeruaHoil rpymme ("cepebpsHoro 3epkana',
OKHCJICHHE Aa30THOM  KHUCIOTOH, TuApuUpoBaHue). Peakuuu TIIOKO3BI — Kak
MHOTOQTOMHOTO CIHUPTa: B3aUMOJECHCTBUE TIIOKO3bI ¢ ruapokcuaomM meau (II) mpu
KOMHATHOW TemrmepaType W HarpeBaHUH. Pa3nuunHbple TUMBI OpoxeHHs (CIUPTOBOE,
MoJIOUHOKHMCIOe). [mioko3a B mpupone. buonorudeckas ponab U NpUMEHEHHE
roko3bl. DpykTo3a Kak u30Mep MIHOKO3bl. CpaBHEHHE CTPOCHMSI MOJIEKYJbl U
XUMHYECKUX CBOWCTB TJIOKO3BI U (pykTo3pl. @DpykTo3a B TpUpPOJIE U ee
OronoruvecKast poib.

[TenTo3sl. Pubo3a u ne3okcupub03a Kak MPEACTAaBUTENN allbJOMEHTO3.
CrpoeHue MOJIeKyII.

1,2
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Tema 1.10.2 ducaxapuasbl.

Tema 1.10.3 IToucaxapuabl.

Conepxxanue yueOHOro Marepuasa

Crpoenue nucaxapunoB. Croco0 cousieHeHHs LHMKIOB. BoccranaBimuBamoomue u
HEBOCCTAHABIIMBAIOIME CBOMCTBA JMCAXapHUIOB KaK CJICJACTBHE COWICHCHHS ITUKJIA.
CrpoeHHe W XUMHUYECKHE CBOWCTBA caxapo3bl. TEXHOJIOTMYECKHUE OCHOBBI
MIPOM3BOJICTBA caxapo3bl. JIakTo3a M MaJIbT03a, KaK U30MEPHI Caxapo3bl.

Conepxxanue yueOHOro Marepuaja

O6mee crtpoenne mnoaucaxapunoB. CTpoeHHE MOJIEKYJIbl Kpaxmayia, amuio3a u
aMuIoneKTHH. DU3NYeCKHe CBOWCTBA Kpaxmalia, €ro HaxOoXJACHHE B TPUPOJEC U
Ouwosornueckasi poJsib. [ nmkoreH. XwWMHYECKHE CBOWMCTBa Kkpaxmaina. CTpoeHue
JJIEMEHTAPHOTO 3BEHA IICJUTFOJIO3bI. BiMsSHWE CTpOeHUs TOJUMEPHOW IIemu Ha
¢uznueckue W XUMHYECKHE CBOMCTBA IEJUIIONO3bl. [ MApONM3  IENTI0N03bl,
00pa3oBaHUE CIIOKHBIX A(PUPOB C HEOPraHWYECKUMHU U OPraHUYECKUMHU KHCIOTaMHU.
[TonsaTne 00 MCKYCCTBEHHBIX BOJIOKHAX: alleTaTHBIM IIENK, BHCKO3a. HaxoxneHue B
npupoae U Ouojoruueckas pojb LeToiao3bl. CpaBHEHHE CBOWCTB Kpaxmana |
LEJLTION03BI.

Jlemoncmpayuu. OOpa3npl yriaeBoJoB W um3lenuii u3 Hux. IlomydeHwe caxapara
KaJbIUsl M BBIIEICHHUE Caxapo3bl M3 PacTBOpa caxapaTa kanblius. B3aumopelicTBue
TJIIOKO3bl ¢ (YKCHHCEPHUCTOW KUCIOTOH. OTHOILIEHHE pacTBOPOB cCaxapo3bl H
manbTo3bl K Cu(OH), npu HarpeBanuu. O3HaKOMJICHHE ¢ (PU3UUECKHUMH CBOMCTBAMHU
KpaxMmana ¥ 1einono3sl. HaOyxanue memtonossl U kpaxmana B Boje. [lomyueHue
TPUHHUTpATA LIEJUTI0NI03bI. KoJIeKius BOJOKOH.

1,2

1,2

Camocmoamenvnas paboma 0dyuaruyuxc.

CaMOCTOSITEIBHOE HU3YUYCHHUEC TCOPCTUUCCKOTO MaTCpUualia;
CaMOCTOSTEIIbHOE peIICHUC 3a/ia4

1.11 AMUHBI, aAMHHOKHCJIOTHI,
Oeaku

Tema 1.11.1 AMUHBI

Conepxanue yueOHOro Marepuasa

Knaccugukayua u uzomepusa amunos. Ilonstue o6 amunax. [lepBuynsie, BTOpUYHbIE
U TpeThuuHble aMuHbI. Kiaccudukanus aMMHOB 1O THUITY YTJI€BOJOPOTHOTO PaUKaia 1
YUCITYy aMUHOTPYIII B MOJICKYIJIC. T"omonorugeckue PAABI MPEACTIBHBIX aJII/I(l)aTI/I‘-ICCKI/IX

1,2
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Tema 1.11.2 AMUHOKHCJIOTBI.

Tema 1.11.3 Beakn.

¥ apOMaTHYECKUX aMUHOB, U30MEpHS U HOMEHKJIATypa.
Xumuueckue ceolicmea amMuHO8. AMHHBI KAaK OpPraHUYECKME OCHOBAHHS, UX
CpaBHEHHE C aMMHAKOM M JPYTUMH HEOPraHUYECKUMH OCHOBaHUsIMU. CpaBHEHHE
XUMUYECKUX CBOWUCTB anu(aTUYECKUX M apoMaThueckux amuHOB. (OOpa3oBaHue
aMUJI0B. AHUITMHOBBIE KpacuTeau. [IoHsATHE 0 CHHTETHYECKUX BOJOKHAX. [lonmamu bt
Y TIOJTMaMUIHBIE CHHTETUYECKHE BOJIOKHA.

Ilpumenenue u nonyuenue amunos. Ilonyuenue amunos. Pa6oter H.H. 3ununa.
Conep:xxanue y4yeOHOro marepuaja

[Tonatue 06 aMuHOKKCTIOTAX, UX KIaccupUKAKs U cTpoeHre. OnTudyeckas n30Mepust
a-amMmuHOKHCIOT. HoMeHknaTypa aMiMHOKUCIOT. JIBOWCTBEHHOCTh KUCIOTHO-OCHOBHBIX
CBOWCTB aMUHOKHUCJIOT M €€ NPUYMHBI. bUMoJsipHble MOHBI. Peakiuum KOHJIEHCAlWH.
[lentunnas cBs3p. CUHTETHYECKHME BOJIOKHA: KampoH, 5HaHT. Kiaccudukarums
BOJIOKOH. [lonyyeHne aMuHOKHUCIIOT, UX MPUMEHEHHe U OuoJjiorndyeckast QyHKIUS
Conep:xanue y4yeOHOro Mmarepuaja

benkun kak npupogHelie noauMepsl. llepBuuHasg, BTOpUYHAs, TpPETUYHAs W
YeTBEPTUYHAS CTPYKTYphl OenkoB. DubpuuisapHbie W TIOOYISIpHBIC  OCIKH.
XUMUYECKHE CBOWCTBAa OEIKOB: TOPEHME, JEHATypalus, THAPOJIU3, KauyeCTBEHHbBIC
(uBetHbIe) peakiuu. buonoruueckue QyHkuuu OenKoB, MX 3HaueHue. benmku kak
KOMIIOHEHT nuiy. [IpoGiema 6eTKOBOTo roJiofaHus U MyTH €€ PEIICHHUS.
Jlemoncmpayuu. Ouznyueckue CBOKWCTBA METUJIAMHUHA: arperaTHOE COCTOSIHUE, IIBET,
3amax, OTHOIIEHHE K Boje. l'opeHue merunamuHa. B3aumopeiicTBue aHWUIIMHA U
METUJaMUHA C BOJAOM M Kuciaotamu. OKpallMBaHME TKaHEH aHMJIMHOBBIMU
kpacurensiMu. OOHapykeHHe (QYHKIMOHAIBHBIX TPYII B MOJEKYIaX aMHHOKHCIIOT.
Heurpanuzauus menoyn aMMHOKUCIOTOW. HelTpanu3auust KuciaoTel aMUHOKHACIOTOM.
PactBopenue u ocaxaeHne OEIKOB.

1,2

1,2

Ilpakmuueckoe paboma Ne5

W3yuenue cBONCTB GENKOB.

Camocmoamenvnas paboma odyuaroujuxcs.

CaMOCTOATENBHOE U3YUEHUE TEOPETUUECKOTO MaTEpUAIIA;
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CaMocTOATENBHOE PELIEHUE 3a/1a4

CamocrosTenbHas HOArOTOBKA IMPE3EHTAIMHU TI0 TIpe/IIaraeMoi TeMaTHKe
AMMMaK ¥ aMUHBI — OECKUCIOPOIHBIE OCHOBAHMSI.

AHUITMHOBBIE KPACUTEIH: UCTOPHSI, TPOU3BOJICTBO, IEPCIICKTHBA.
AMUHOKHUCIOTHI — aM(pOTEPHbIE OPraHUYECKUE COCAUHEHHUS.
AMMHOKHUCIIOTHI — KKUPITUYUKI OCTKOBBIX MOJICKYJI.
CuHTeTH4ecKHe BOJOKHA HA aMUHOKHUCIIOTHON OCHOBE.

«OKu3Hb 370 crocoOl cyriecTBOBaHMs OEIKOBBIX TEM. ..»

CTpyKTypbl O6€Ka U ero AeCTpYKTypHUpOBaHHE.

buonoruueckue GpyHKIMH OEIKOB.

benkoBas 0CHOBa IMMYHHUTETA.

CIIU/I u ero mpodunakTuka.

Jedbunut Oenka B MUAMIEBBIX MPOIYKTaX U €r0 MPEOJI0JICHUE B PaMKax TJI00aTbHOM
MIPOJIOBOJILCTBEHHON MTPOTPAMMBI.

1.12. A3oTcoaepxamme

rerepouMKJINYecKre coelMHEeHN .
Tema 1.12.1 HykyienHoBbIe
KHCJIOTBI.

Tema 1.12.2 JIlexkapcTBa n
npenaparbl, U3roTOBJIEHHbIE
MeTO0JaMHU IeHHO# HHKeHePUH 1
OMOTEXHOJIOTHH.

Copep:xaHue y4e0HOro MmaTepuasa

Hykneunogvie xuciomwl. HykinenHOBBIE KHCIIOTBl Kak IPUPOJIHBIE IOJIMMEPHI.
Hyxkneotuasl, ux crpoenue, npumepbl. AT® u AP, ux B3auMonpeBpaiieHue 1 poib
aroro npouecca B npupoze. [loustue IHK u PHK. Ctpoenue JIHK, ee nepsuunas u
BTOpuyHas crpykrypa. Pabotet @. Kpuka u JI. Yorcona. KommiemeHTapHOCTH
azotucthix ocHoBanui. Perumkarnusa JIHK. Ocobennoctu ctpoenus PHK. Tuner PHK
u ux Ouonornueckue Qynkuuu. [loHsTHe 0 TpomyHoM koxae (komoHe). buocunres
Oenka B )KUBOU KJIETKe.

Conepxxanue y4eOHOro Marepuasa

I'ennas umxeHepus u OMOTEXHONOTHS. TpaHCreHHbIE (OPMBI PACTEHUIN U JKUBOTHBIX.
Jemoncmpayuu. Mojenn MoJeKyl BaXHEHIIUX TrerepouukioB. Komieknus
TFeTEPOLUKIMYECKUX CcoeluHeHni. JleiicTBue pacTBopa NUPUAMHA HAa HWHAUKATOP.
B3aumopelictBue nupuanHa ¢ coisHOM kuciotol. Mogens wmonekynsl JHK,
JNEMOHCTpAIs TMPHUHIMIA KOMIUIEMEHTAPHOCTH a30THUCTBHIX OCHOBaHMA. OOpasiisl
MPOIYKTOB MUTAHUS M3 TPAHCTEHHBIX (JOPM paCTeHHMil W KUBOTHBIX. JlekapcTBa u

1,2

1,2
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mpernaparbl, U3roTOBJICHHBIC MCTOAaAMU TCHHOMH HHKXCHCPUHN U OHOTEXHOJIOTHH.

Camocmoamenvnasa paboma cmyoeHmos.

CaMOCTOSITEIIFHOE HU3YUYCHHEC TCOPCTUUCCKOTO MaTcpuala,
CaMOCTOSITEIIFHOE pEIICHUC 3a1a4.

1.13. BuoJjiornyecKky aKkTUBHBIE

coeTMHEeHUs
Tema 1.13.1 BuramuHbI.
®epMeHTHI.

Tema 1.13.2 I'opmonbI.

Tema 1.13.3 JlekapcrBa.

Conepxxanue yueOHOro Marepuaja

Depmenmot. Tlonstre o hepMeHTax Kak 0 OMOJIOTHYECKUX KaTalu3aTopax OeIKOBOH
npupoasl. OcOOEHHOCTH CTPOCHHS W CBOWMCTB B CpPaBHEHMHM C HEOPTaHUYECKUMHU
karanu3aTtopamu. Knaccuduxamus ¢depmenToB. OCOOEHHOCTH CTPOEHUS M CBOWCTB
(hepMEHTOB: CEJIEKTUBHOCTh U IPPEKTUBHOCTh. 3aBUCUMOCTh AKTUBHOCTH (PEPMEHTOB
ot Temreparypsl U pH cpenbl. 3HaueHue (hepMEHTOB B OMOJIOTUM M NPUMEHECHHE B
TIPOMBIIIJICHHOCTH.

Bumamunwl. Tlonstne o ButammHax. Ux kmaccudukamuss u oboznauenue. Hopma
notpebyeHnuss BUTaMUHOB. BosopacTBopumsbie (Ha mpumepe ButamMuuoB C, rpymmsl B
u P) u xupopactBopumbie (Ha mpumepe BuUTaMHHOB A, D u E). ABUTaMHHO3BI,
TUIEPBUTAMUHO3bI U THIIOBUTAMUHO3BI, UX MTPO(UIaKTHKA.

Conep:xaHue y4eOHOro MmaTepuaja

I'opmonswi. llonatne o0 TOpPMOHAaXx Kak OWOJIOTMUECKH AaKTHBHBIX BEIIECTBAX,
BBINIOJHSIOMINX ~ SHAOKPUHHYIO  PETYIALHI0  KU3HEICSATENIbHOCTH  OpPraHHU3MOB.
Knaccudukarus ropMOHOB: CTEPOUIbI, POU3BOIHBIE AMUHOKHUCIIOT, OJUIIENTHIHBIE
u OenkoBble TOpPMOHBI. OTHeNbHBIE MPEACTABUTEIN: 3CTPAAUON, TECTOCTEPOH,
WHCYJIMH, a[peHaiH.

Conepxanue yueOHOro Marepuasa

Jekapcmea. IloHsTue O JeKapcTBax Kak XUMHUOTEPANEBTUYECKHX IIperaparax.
KpaTtkue wucropuueckue cBeleHHsS O BO3HUKHOBEHHWH M DPAa3BUTHUH XHMHOTEPAIHU.
I'pynmbr  nexapeTB:  cynb@amuabl  (CTPENTOLWA), AHTUOMOTHUKU (TICHUIIWIUIMH),
AHTUMHUPETUKU (aCTIUPHH), aHATBI€TUKH (aHATBTHUH). MeXaHu3M AeUCTBUS HEKOTOPBIX
JICKapCTBEHHBIX MPENapaToB, CTPOCHHE MOJIEKYIN, MPOTHO3HPOBAHUE CBOWCTB Ha
OCHOBE aHallM3a XUMHUYECKOTO CTpOCHHs. AHTHOMOTHKH, WX KiaccuUKamus o
CTPOCHHIO, THUIY U CHEKTpy JeiictBusa. besomacHple crocoObl NpUMEHEHHS,

1,2

1,2

1,2
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JIeKapCTBEHHBIE (DOPMBI.

Jemoncmpayuu. CpaBHenre ckopocTu pasioxkenus H202 non neiictBuem depmenTta
KaTanaspl W HeopraHumueckux kartanuzaropos: 1O, PeCls;, MnO,. OOpa3upl
BUTAaMHUHHBIX npenaparoB. [lommButamunbl. Mimmroctpanuu gororpaduii ;KMBOTHBIX C
paznuuHbIMU  (opMaMM aBUTAMUHO30B. [lmakar ¢ u300pakeHHEM CTPYKTYPHBIX
dbopmyn 3cTpaanona, TECTOCTEpOHA, aJpeHaluHa. B3aumojaeilcTBue ajpeHanuHa C
pactBopom PeCls;. benkoBas mnpupoaa HMHCynMHa (LIBETHas peakuus Ha Oesku).
[InakaTel wnaM KojxorpaMmbl C QopMmylamMH aMuja Cylb(QaHHIOBOM KHCIOTHI,
TUTHAPOMONTHEBBIM U JIOKHOW TUTHUAPODOTHEBOM KHCIOT, OCH3WINMCHHUIMILINHA,
TETPaLMKINHA, IeOoTaKCUMa, aCIIHUPHHA.

Camocmoamenvnasa paboma cmyoeHmos. 3

CaMocTOATENbHOE U3YUEHUE TEOPETUUECKOTO MaTepuaa;

CaMOoCTOATEIbHOE PelIeHUE 3a/1a4

Pasznes 2. O0masi 1 HeOpraHuvdeckass XMMus.

2.1 Xumusi — HayKa 0 BemiecTBax | CojepskaHue y4eGHOI0 MaTepualia 1,2
Tema 2.1.1 Xumusi — Hayka o Cocmas éeujecmea. Xumuueckue >eMeHThl. CriocoObl CYIIECTBOBAHUS XUMUYECKHX
BelecTBax JJIEMEHTOB: aTOMBbl, MPOCTHIE U CIIOKHBIE BellecTBa. BelecTBa MOCTOSHHOTO U

NEPEeMEHHOTO COCTaBa. 3aKkOH TIIOCTOSHCTBA COCTaBa BelIecTB. BemecTBa

MOJIEKYJIIPHOTO ¥ HEMOJEKYISIpHOro cTpoeHus. CrnocoObl OTOOpa)KeHUS MOJIEKYI:

MOJIEKYJIIDHBIE M CTPYKTYpHbIE (DOpPMYJbI; I[IAPOCTpPEepKHEBbIE U MaclITaOHbIE

npoctpancTBenHble (CTioapTa-bpurieda) Moaenn MOJIEKYIL.

H3zmepenue eewyecmea. Macca aToOMOB U MOJEKYl. ATOMHAs €IMHHILIA MAacChl.

OTHocuTenbHBIC aTOMHASI M MOJIEKYsipHast Macchl. KonnmdecTBo BeliecTBa M €IMHUIIBI

€ro U3MEpEeHHsI: MOJIb, MMOJIb, KMOJIb. Yncio ABoraapo. MomsipHas Macca.

Coaep:kanue y4eGHOr0 MaTepuaia 1,2

Tema 2.1. 2 CMecH BelIeCTB.
MaccoBast 1 00beMHAasl 10JIH
KOMIIOHEHTOB CMECH.

Azpecammuple cocmoanua eeuwjecmea: TBEpAOe (KpHUCTAIIMYECKOe M aMopdHOe),
KHUJIKOE U razooOpazHoe. 3akOH ABOrajapo M ero cieicTBUA. MoJspHbIH 00BbeM
BEIIECTB B ra3oo0pazHoM cocTosHuU. OObeAMHEHHBIN ra30BbI 3aKOH M ypaBHEHUE
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MenneneeBa-Kianeipona.

Cmecu eewecme. Paznuuus MeXAy CMECSIMH U XUMHUYECKMMH COEIUHEHHSIMHU.
MaccoBasi 1 00beMHas 0T KOMIIOHEHTOB CMECH.

Jemoncmpayuu. OnbITH, WUIIOCTPUPYIOUIME 3aKOH COXPAaHEHHUS MAacChl BELIECTB.
Ha6op moneneit atomoB u Mosiekya. HekoTopeie BemiecTBa KOJIMYECTBOM B 1 MOJIb.
Monenb MoJsipHOro o0bemMa ras3os.

Camocmoamensnas paboma cmyoeHmoe. 3
CamocrosTeTbHOE H3ydeHHE TEOPETHUECKOTO MaTepHaa,
CamocTosITeThHOE pEeIIeHUe 3a1a4
2.2 Crpoenne aroma Coaep:xkanue y4e0HOro MaTepuaia 1,2
Amom - cnoxcnan wacmuya. JIoka3areabcTBa CJI0XKHOCTH CTPOCHHUS aTOMa: KaTOTHBIE
Y PEHTIC€HOBCKHUE JTy4H, GoTOIDPEKT, paii0aKTHBHOCTD, JIEKTPOJIH3.
[Inanerapnas momens atoma . Pesepdopma. Ctpoenue atoma mo H. Bopy.
CoBpeMeHHbIE TPEACTABICHUS O CTpPOeHUM artoMa. KopmycKyJaspHO-BOJIHOBOM
JyaJI3M YacTUI] MEKPOMHUPA.
Cocmae amomHnozo a0pa - HYKIOHBI: IPOTOHBI U HEUTPOHBI. V30TONBI M HYKIIH/IBL.
YcTounBOCTS s11ep.
dnekmponnas ob6onouka amomos. IloHsTHe 00 OdIEKTPOHHOW OpOUTATU U
AJIEKTPOHHOM oOOyiake. KBaHTOBBIE uYwMcla: TJIaBHOE, OpOUTaibHOE (IMOOOYHOE),
MarHWTHOE U CIIMHOBOE. PacrpenesnieHue 3JIEKTPOHOB MO DHEPrETHYECKUM YPOBHSIM,
HOJypOBHSIM U OpPOUTAISIM B COOTBETCTBHU C TPUHIIUIIOM HAWMEHBIIEH DHEPTUH,
npunnunoMm Ilaynun u mpaBuwnom ['yHma. DnekTpoHHblE KOHGUTYpallid aTOMOB
XMUMHYECKUX DJIEMEHTOB.
BanenTHble BOBMOKHOCTH aTOMOB XUMUYECKHX 3JIEMEHTOB.
DNeKTpOHHas KIacCU(PHUKAIUST XUMUYECKUX DJIEMEHTOB: S-, p-, d-, faeMeHThI.
Hemoncmpayuu. dotorpdexr. Moaenu opOutaneit pasnuaHoit Gopmsl.
Ipakmuueckan paboma No6 1,2
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QHGKTPOHHOG CTPOCHUC aTOMOB.

Camocmoamenvnasa paboma cmyoeHmoa.

CaMOCTOSITEIIFHOE HN3Y4YCHHE TCOPECTUUICCKOI0O MaTcpuaa,
CaMOCTOSITEeIIFHOE pPEIICHUE 3a/1a4

Tema 23. 1 ICX3D ..
MenaesieeBa B cBeTe Y4YeHHSI O
CTPOEHHUU aTOMa

Tema 2.3.2 Iepuoauyeckoe
H3MEHEeHHe CBOICTB DJIEMEHTOB.

Conep:xxanue yueOHOro Marepuaja

OmKkpvimue nepuoouuecKkozo 3aKoHna. [TpennocsLiku: HaKOIUIEHHE
(akTonoruueckoro Mmarepuaia, padotsl npeamectseHHukoB (MU.B. JleGepelinepa, A.D.
[Mankyprya, [x.A. Hseionenaca, JI.FEO. Meiiepa), cpe3n xumukoB B Kapicpyos,
muyHocTHBle  KadectBa J[.M. Menneneesa. Otkpeitue .M. MenneneeBbim
MEPUOIUNYECKOT0 3aKOHA.

Ilepuoouueckuit 3akon u cmpoenue amoma. W3otonbl. COBpEeMEHHOE TMOHSTHE
XUMHUYECKOTO 3JIeMeHTa. 3akoHOMepHOCTh . Mosmu. CoBpeMeHnHas (GopMyIHpOBKa
MepuoInYecKoro 3akoHa. [lepuoauueckas cucrema u cTpoeHue atoma. Ou3M4ecKui
CMBICJI IOPSKOBOTO HOMEPA 3JIEMEHTOB, HOMEPOB I'PYIIIbI U IIEPUOAA.

Conep:xaHue y4e0OHOro MmaTepuaJja

[lepuognueckoe W3MEHEHHE CBOMICTB 3JEMEHTOB: paJuyca aToOMa; >SHEPruu
WOHU3ALMH; BJIEKTPOOTPULIATENBHOCTH. [IpUUMHBI HM3MEHEHHS] METALIMYECKUX W
HEMETAJUTMYECKUX CBOMCTB 2JIEMEHTOB B IPYINAX U MEPUOAAX, B TOM YHUCIe OOJBIINX
U CcBepXOoNpIINX. 3HaU€HUE MEPUOAMYECKOTO 3aKOHA M TEPUOIUYECKON CHCTEMBI
xumuyeckux sneMeHtoB [[.M. MennaeneeBa uisi pa3BUTUS HAayKd M IOHMMaHUs
XUMUYECKON KapTUHBI MUPA.

Jemoncmpayuu. PaznuyHble BapuaHThl TaOMUIBI MEPUOJUYECKOM  CHCTEMBI
xumuueckux snemenToB JI.M. MenneneeBa. OOpasibl MPOCTHIX BELIECTB OKCHUIOB U
rupokcuoB dneMeHToB I1I nepuona.

1,2

Camocmoamenvnasa paboma cmyoeHmoe.

CamocTosATenbHOE U3yUYEHHUE TEOPETHUECKOTO MaTepHaa;
CamMmocTosATenbHOE pelIeHre 3a/1a4

CaMmocTosTenpHas MOArOTOBKA pedepara rmo TeMaTuke:

. Kuznb u gestensHocTh JI.M. Menpeneena.
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«[lepnonyeckoMy 3akoHy OyayIee He TPO3UT Pa3pPyIICHUEM. .. ».
Cuntes 114-ro snemenTa — TpryMQ pOCCUHCKUX (PU3UKOB-SIICPITUKOB.
H3oTonsl Bogopoaa.

Hcnonp3oBaHne pagroaKTHBHBIX U30TOTIOB B TEXHHUYECKHUX IIETISX.
PeHTreHoBCKOE M3IIy4eHHE U €T0 UCTIOJIh30BAHNE B TEXHUKE M MEHUIIMHE.
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2.4 CTpoeHmue BelecTBa
Tema 2.4.1 Buabl XuMH4eCKHX
cBsa3eil

Conepxxanue y4eOHOIro MaTepuasa
Ilonamue o xumuueckou ceéazu. TUNIBI XUMUYECKUX CBSI3€H: KOBAJICHTHAs, NOHHAs,
MeTaJIJINYeCKast U BOJOPOIHASL.
Kosanenmnasa xumuueckana ceéa3v. J|Ba MexaHusma oOpa3oBaHMsI STOW CBSI3U:
OOMEHHBII W JTOHOPHO-aKIEeNTOpHBIH. OCHOBHBIE IMapaMeTpbl 3TOTO THIIA CBS3H:
JUTMHA, TIPOYHOCTh, YrOJl CBS3M WJIM BaJeHTHHIH yroid. OCHOBHBIE CBOICTBa
KOBAJICHTHOW  CBSI3W:  HACHIIICHHOCTh,  MOJSIPU3YEMOCTh W TIPOYHOCTD.
DJEeKTPOOTPUIIATETFHOCTh M KiacCH(UKAIUs KOBAICHTHBIX CBSI3€H TI0 ITOMY
MpHU3HAKY: TOJISApHAss M HETNOJsIpHAs KOBAJICHTHBIE CBs3H. [lOJNAPHOCTH CBS3M U
MOJIIPHOCTE  MoJIeKyJbl. Croco® TepeKkphIBaHUS JJEKTPOHHBIX OpOWTaell |
KJ1accuUKaIus KOBAJIEHTHBIX CBS3€H MO 3TOMY MpHU3HAKY: a- U J-cBsi3u. KpaTHocTh
KOBAJICHTHBIX CBSi3ed M Kiaccuukanuss UX 1O 3TOMY MPHU3HAKY: OJMHApHBIE,
JIBOMHBIC, TPOMHBIE, MOJIYTOPHBIE. THIBI KPUCTAUIMYECKUX PEHIETOK Yy BEIIECTB C
9THUM THUIIOM CBSI3M: aTOMHBbIE M MoOJIeKyJsipHble. DU3HUEcKHe CBOICTBA BEIIECTB C
3TUMU KPUCTAJUIMYECKUMU PELIECTKAMHU.
Honnaa xumuueckasa c61a3b, KaK KpalHHI Clydail KOBaJEHTHOW IMOJSPHON CBSI3U
Mexanu3m 00pa3oBaHUs HOHHON CBsi3U. VOHHBIE KPUCTANIMYECKHE PEIIETKH U
CBOMCTBA BEIIECTB C TAKMMH KPUCTAJIIAMHU.
Memannuyeckaa Xumuyeckas c6a3b, KaKk OCOOBIM THUI XUMHUYECKOW CBS3H,
CYIIECTBYIOIIMNA B MeTalllaX M cIijlaBaX. Ee OTIMYus M CXOJCTBO C KOBaJCHTHON W
UOHHOH  CBS3SIMHU. CpoiicTBa  MeTalNIM4eCKOW  cBsi3U.  MeTanndeckue
KPUCTAJUTMUECKHE PEIIETKU U CBOMCTBA BEIECTB C TAKUMH KPUCTAIIJIAMHU.
Booopoonaa xumuueckan cea3p. MexaHusMm oOpa3oBaHus Takod cBszU. Ee
KJIacCU(PUKAIUSA: MEXKMOJICKYIIpHAs U BHYTPUMOJICKYIpHAs BOJOPOJIHBIE CBS3H.
MouiekynspHble KPUCTAUTUYECKHE PEMICTKH IS 3TOT0 Tuha CBs3U. Dusznyeckue
CBOICTBA BEILIECTB C BOJIOPOIHON CBsA3bI0. brosiornueckas poJib BOJIOPOIHBIX CBA3EH B
OpTraHu3aIuy CTPYKTYp OMOMOIHMEPOB.

Enunast mpupoa XMMUYECKHX CBSI3€i: HaIMYWE Pa3NUYHBIX TUIIOB CBS3EH B

1,2
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Tema 2.4.2
Kommuiekcoo0pa3zoBanue.
ITonsiTHE 0 KOMILIEKCHBIX
coeMHEHHUAX.

OJTHOM BEILIECTBE, IEPEXO/T OJJTHOTO TUIA CBS3U B IPYTrOM U T.II.
Komnnexcooopazoeanue. [Tonsatue 0 KOMIIJIEKCHBIX COCIMHCHUSX.
KoopauHaiimoHHOe 9uCIIo KOMIUIEKcooOpa3oBaTensi. BHYyTpeHHsISI U BHEHIHsS cdepa
KOMILIEKCOB. HOMEHKIIaTypa KOMIIEKCHBIX coeMHeHU. X 3HaUueHue.

Jemoncmpayuu. Moneny MOJIEKYJ pa3iIMYHONA apXUTEKTyphl. Moienu u

2 3

BO3JIYIIHBIX IIAPOB MPOCTPAHCTBEHHOTO pacCHOJIOKeHUs 8p-, 8p -, 8p -rHOPUAHBIX
opOutaneii. Moaenu KpUCTAUTMYECKUX PEIIETOK Pa3IMYHOTO THIAa. Moaenu MOJIeKyl
JIHK u Genxka.

1,2
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Camocmoamenvnasa paboma cmyoenmog

CaMOCTOSITEIIFHOE HU3YUYCHHE TCOPCTUUCCKOTO MaTcpuala,
CaMOCTOSITEIIFHOE pPEIICHUC 3a/1a4

2.5. Illotumepwl

Tema 2.5.1 [lomumepsnI —
BBICOKOMOJIEKYJISIPHBIE
coeIMHeHHUs!

Tema 2.5.2 CpaBHeHHe CBOICTB
TEePMOPEAKTHUBHBIX H
TePMOILIACTHYHBIX MJIacTMACC.

Conepxxanue yueOHOro Marepuaja 2
Heopzanuueckue nonumepwr. llomumepbl - TMpocThle BeELIECTBA C aTOMHOM

KPUCTANTMYECKON PEIIeTKOW: aJUIOTPOTHbIE BUAOW3MEHEHHS yriepoaa (ammas,

rpadur, kapOuH, (y/iepeH - B3aMMOCBS3b THMOpHUIU3aLMK OpOUTalledl y aTOMOB

yriiepoja ¢ MPOCTPAHCTBEHHBIM CTPOSHHEM AIIOTPOIHBIX MOIUGMUKAIIHIA); CelleH |

TEJUTYp IIETIOYEYHOTO CTpoeHus. [loamMepsl - CIIOKHBIE BEIIeCTBA C aTOMHOMN

KPUCTAUTMYECKON  PEIIeTKOW: KBapll, KpeMHe3eM (IHOKCHIHBIE COCAMHEHUS

KpeMHUs1), KOpyH]T (OKCHJ aJOMUHUS) U AIIOMOCHUIIMKATHI (II0JIEBbIE IINMATHI, CIO/A,

KaoJIMH). MuHepaisl U TopHbIe Topo sl Cepa ruractuueckas. MuHepaabHOE BOJIOKHO

- acOecT. 3Haue€HHE HEOPTaHMYECKUX MPUPOIHBIX MOJIMMEPOB B (POPMUPOBAHUU OJTHOM

13 T€0JIOTHYECKUX 000109eK 3eMIIH -JIUTOCHEPHI.

Conep:xaHue y4e0OHOro MmaTepuaJja 1,2
Opzanuueckue noaumepol.

CriocoObl UX MOJTYYECHUS: PEaKIUU NOJUMEPU3AINH U PEAKIINH TOTUKOHICHCAIIUH.

CTpyKTypbl OJMMEPOB: JTMHEHHbIE, pa3BETBICHHbBIC U MPOCTPAHCTBEHHBIE.

CtpykTypupoBaHUE MOJIMMEPOB: BYJIKAaHU3ALMS KaydyKOB, AyOleHue OenKoB,

OTBEPXkJACHUE MOJMKOHICHCAIIMOHHBIX MouMepoB. Kiaccudukaius noammepos 1o

pa3IMYHBIM MPU3HAKAM.

Hemoncmpayuu. Konnexuuu mnjiactMacc, KaydyKoB, BOJIOKOH, MUHEPAJIOB U TOPHBIX

nopoJi. MuHepajibHO€ BOJIOKHO - acOecT U u3/enus u3 Hero. MoJienu MoseKyi OeKoB,

JHK, PHK.

Camocmoamenvnasn paboma cmyoeHmoa. 3

CaMOCTOSITEIIFHOS HU3YUYCHHUEC TCOPCTUUCCKOTO MaTCpualia;

CaMOCTOSITeIIbHOE peuicHue 3aja4q

CaMocTosTenbHAS IOATOTOBKA pe(pepaTa 10 TCMAaTHKC:

o (CuHTETHYECCKHE Kay4dyKu: UCTOpPUSA, MHOT" 006p8.31/IC " INCPCIICKTUBLI.

e Pe3uHOTEXHHMYECKOE MPOM3BOACTBO U €0 POJIb B HAYIYHO-TCXHUYCCKOM IMPOIrpeccCe.
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2.6./lucnepcHble CHCTEMBI

Conepxxanue yueOHOro Marepuaja

Ilonamue o Oucnepcuvix cucmemax. Kiaccupukanus AUCIEPCHBIX CUCTEM B
3aBUCHUMOCTH OT arperaTHOTO COCTOSTHUS TUCIIEPCUOHHOM CPEeJlbl U TUCTIEPCHOM (ha3bl,
a TaKXKe Mo pa3Mepy uX yacTuil. [ py0oaucnepcHble CUCTEMBI: SMYIbCUU U CYCIICH3HH.
ToHKOUCHIEpPCHBIE  CUCTEMBI: KOJUIOWOHBIE (30U M TelUM) U  HCTUHHBIE
(MoJIeKyIsIpHBIC, MOJICKYISIPHO-UOHHBIE U MOHHBIE). Dddext Tunnansa. Koarymsius B
KOJUIOMJIHBIX pacTBopax. CHHEpE3uC B TEIIAX.

3nauenue OucnepcHvlX cucmem B KUBOM M HEXKHUBOW TNMPHUPOAEC M NPAKTUUECKOUN
JKU3HU YeTIOBEKa. DOMYIbCUU U CYCTICH3UH B CTPOUTEIHCTBE, MUIIEBON U METUITUHCKON
MIPOMBIIIJIEHHOCTH, B KOCMETHKe. bronornueckue, MEAUIIMHCKUE U TEXHOJIOTUYECKUE
30JIM. 3HAUYECHHE TeJIe B OpraHu3alfu >KUBOM Martepuu. buojorndeckue, NMUILIEBBIE,
MEIUIIMHCKUE, KocMeTndyeckue reiau. CuHepesuc Kak (pakTop, Onpenesstomuil cpok
TOJHOCTH TPOIYKIIMU Ha OCHOBE reneil. CBepThIBaHWE KPOBU KaK OHMOJIOTHYCCKUUN
CHUHEPE3HC, €ro 3HaYCHHE.

Jemoncmpayuu. Buapl [TUCHEPCHBIX CHUCTEM M UX XapaKTepHbIE IMPU3HAKH.
[IpoxoxneHue my4ya cBeTa uepe3 KOJUIOWIHBbIE M HUCTUHHBIE PacTBOPBHI (3pdexT
Tunnans).

Camocmoamenvnas paboma cmyoeHmos

CamocTosITenEHOE HU3YUYCHHUEC TCOPCTUUCCKOT'O MaTCpHraJia,
CaMOCTOSITeIbHOE peUICHuC 3a/1a4

2.7. XuMHYeCKHe peakunu

Tema 2.7.1 Knaccnpukanus
XHUMHMYECKHMX PeaKUui B
OPraHMYecKOoi U HEOPraHUYecKou
XHMHUH

Conepxanue yueOHOro Marepuasia

Knaccugukayus xumuueckux peakyuii 6 0p2aHuyecKoll U HeoOp2aHUYecKol Xumuu.
[TonsiTe o xumudecko peakuu. Peaknuu, uaymue 6e3 M3MEHEHHUS KaueCTBEHHOTO
COCTaBa BENIECTB: aUIOTpONM3alusd M u3oMepuzauus. Peaknuu, wuaymme c
W3MEHEHHUEM COCTaBa BEIIECTB: IO YHCIY M XapaKTepy pearupyoimux U
00pa3yroImuxcsi BEmeCcTB (pa3lokKeHHs, COSAMHEHHUs, 3aMelIeHHs, OOMEHa); IO
W3MEHEHHUIO CTETICHEH OKUCIIEHUSl 3JE€MEHTOB (OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE U
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Tema 2.7.2 TensioBoii 3¢ pexT
XHMHYECKHX PeaKIuii.
TepmoxumMuyeckne ypaBHEeHUsI.

Tema 2.7.3 O0paTumoctb
XHUMHMYECKHX PeaKkIMi.
XumMn4veckoe paBHoOBecHe.

HE OKHCJIHTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH); MO TEIJIOBOMY 3PQeKTy (3K30- U
SHAOTEPMHUECKHE); 1O (haze (TOMO- U T€TEepOreHHbIE); 110 HAlpaBICHUIO (0OpaTHUMbIe
U HeoOpaTMMble); 10 HUCHOJBb30BAHUIO  Karanu3aropa (KaTaIUTHYECKHE W
HEKaTaJIUTUUYECKUE); 10 MEXaHU3MYy (paJuKaibHble, MOJIEKYJISIPHbIE U HOHHBIE).
Conep:xxanue yueOHOro Marepuaja

Bepoamnocme npomexkanua xumuueckux peaxyuil. BHyTpeHHss dHeprus,
sHTanbnud. TemnoBod 3¢ddekr xumuueckux peakuuil. Tepmoxumuueckue
ypaBHeHus. CTaHaapTHasl SHTaJbIMS peakuuid U oOpazoBaHus BemiecTB. 3akoH .M.
I'ecca u ero cnencTBus. DHTPOIHSL.

Ckopocmb xumuueckux peakyuit. [lonstue o ckopoctu peakuuif. CKOpocTs ToMo- U
reTepOreHHOMN peakiuu. DHEPrus aKkTUBAIUH.

@akTopbl, BIHSAIOLNIME HA CKOPOCTh XHMMHUYECKOW peakuuu. IIpupona
pearupyromux BemectB. Temmneparypa (3akon Banr-T'odda). Konmentpamus.
KaTtanuzaTopsl M KaTaiu3: TOMO- M T€TEPOTCHHBIM, UX MeXaHU3Mbl. DEPMEHTHI, UX
CpaBHEHHME C HEOPraHWYECKUMU KaTaau3aTopaMu. 3aBUCUMOCTh CKOPOCTH PEaKIHi OT
MOBEPXHOCTU CONPUKOCHOBEHHUS PEarupyroinx BEIIECTB.

Conep:xanue y4yeOHOro MmaTepuaJja

Obopamumocmy xumuyueckux peaxkyuil. Xumuueckoe paenosecue. llonstue o
XMMHYECKOM  paBHOBeCHH.  PaBHOBecHble  KOHIEHTpauuu. JIMHaMHUYHOCTH
XMMHYECKOTO paBHOBecHs. @DakTOppl, BIHUAIOIME HA CMEIICHHE pPaBHOBECHS:
KOHIIEHTpalus, AaBieHue, reMieparypa (nmpunuui Jlelllaremnse).

Hemoncmpayuu. Ilpespamenue kpacHoro ¢ocdopa B Oenblil; KUCIOpoOAa -B O30H.
Mopenu Oyrana u uzo0yraHa. IlomydeHue kucioposia M3 MEPOKCHIA BOAOPOAA U
BOJIbI; JAeruaparanus staHona. llemouka mnpespamennit P — P205 — H3PO4;
CBOMCTBA YKCYCHOM KHCIOTBI; pEeakluu, HIylmHe ¢ oOpa3oBaHHEM OCajKa, raza H
BOJIbI; CBOMCTBA METAJJIOB, OKMCIIEHUE AJIbJIETHJA B KUCIOTY U CHOUpPTA B AJbJCTHUI.
Peakuuu ropeHus; peakuuu SHAOTEPMHYECKHE Ha INPUMEPE PEaKLUU pa3I0KEHUS
(3TaHONa, KAIMIHON CeNUTphl, OMXpoMaTa aMMOHUS) M SK30TEPMHUYECKHE Ha pUMEpe

1,2
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peakuuii coequHeHust (oOeciBeurBaHME OpPOMHOM BOJBI M pacTBOpa IEpMaHraHara
KaJusl 3TUJIEHOM, TallleHHe M3BECTU U Jp.). B3aumopelicTBue LIMHKA C pacTBOpPaMH
COJISHOM M CEpHOM KUCJOT MpH Pa3HbIX TeMIepaTypax, IPH Pa3HbIX KOHLUEHTPALUIX
COJIIHOM KMCJIOTHI; Pa3JIokKEeHHE NEpPOKCUIa KUCIOpo/ia ¢ MOMOIIIbIO OKCUIA MapraHia
(IV), xartama3el ChpIpOTO Msca H CbIporo Kaprodens. BzaumopeiicTBue NHMHKA
pa3IUYHON MOBEPXHOCTH (MMOPOIIKA, MBUIH, TPAHY) ¢ KHCIOTOW. Mojaens "KUIsIero
cios". CMmelleHne paBHOBECHS B CUCTEME:

Fe’* + 3 CNS° <—> Fe(CNS)s3; OMBLIEHHE HPOB, PEaKIuH STepU(UKAIUHU.
3aBUCHUMOCTh CTENEHU AJIEKTPOJIUTUYECKON AMCCOIMAIMM YKCYCHOM KHCIOTBI OT
pa36asnenus. CpaBHenue cpoiictB 0,1 H pacTBopoB cepHOM M CEpPHHMCTO KHUCIOT;
MYpPaBbUHOM M YKCYCHOW KHUCJIOT; THAPOKCHJIOB JIMTHUS, HATPUS U KaJIHsL.

Ilpakmuueckas paooma No7 1,2
CKOPOCTh XMMHUUYECKUX PEAKIIHI.
Camocmoamenvnas paboma cmyoeHmoes 3
CaMocCTOATENbHOE U3YUEHUE TEOPETUUECKOTO MaTepuaa;
CaMOCTOSATEIBbHOE pelleHue 3a1a4.
2.8. PacTBOpBI Coaepskanue y4eOHOro MaTepuajia 1,2
Tema 2.8.1 Teopus Ilonamue o pacmeopax. OU3NKO-XUMUYECKasi MPUPOJIa PACTBOPEHUS U PACTBOPOB.
3JIeKPOTHTHYECKOi Aucconnanuu. | B3anMozelicTBue  pacTBOpUTENss M PacTBOPEHHOro  BemlecTBa. PacTBOopuMOCTH
BemiecTB. CrmocoObl BBIpOKEHUS KOHIIGHTpAIlMM PAcTBOPOB: MaccoBas J0Jis
pPacTBOPEHHOTO BEIECTBA (MPOLIEHTHAs ), MOJISIPHASI.
MexaHu3M IMCCOLMALNY BEIIECTB C PAa3IMUYHBIMU TUIIAMUA XUMUYECKUX CBs3eil. Bkian
PYCCKHUX YYEHBIX B pa3BUTHE MPEICTABICHUN 00 3MEKTPOIUTUUECKON JUCCOIHAIIMH.
OCHOBHBIE MTOJIOKEHUSI ~ TEOPUU  DIIEKTPOIUTHYECKON  nucconmanuu. CTeneHb
ANEKTPOJUTUYECKON TUCCOUUAU U (PAKTOPHI ee 3aBUCUMOCTH. CHIIbHBIE U CpEeIHUE
3IEKTPOJIUTHI.
Hucconmanusi Boasl. Bomopoansiii moka3atenb. Cpena BOAHBIX pPacTBOPOB
ANEeKTPOIUTOB. Peakiinu oOMeHa B BOJHBIX paCTBOPAX AJIEKTPOIUTOB.
Tema 2.8.2 'mapoaus. Peakunu
Conepxxanue yueOHOro Marepuaja 1,2
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MOHHOI'0 00MeHa.

T'uoponu3, xax oOMeHHbIM mpouecc. HeoOpatumblil rugposin3 OpraHudyeckux u
HEOPraHUYECKUX COEJIMHEHUH M €ro 3HaueHHe B NPAKTHUUECKON JeATeIbHOCTU
YeJI0BEeKa.

OO6patumelii  ruaponu3 coneil. CrynmeHuarbiii ruaposns. Ilpaktuueckoe
MIPUMEHEHHE TUAPOIIN3A.

lMmaponus  opranwdeckux  BemiecTB  (OETKOB,  KUPOB,  YIJIEBOJOB,
MOJNMHYKJIEOTUZ0B, AT®D) u ero OHOJOTMYECKOE U NPAKTHUECKOE 3HAYCHHE.
Owmbuienue xxupoB. Peakuus stepuduxariu.
Jemoncmpayuu. CpaBHEHHE DJIEKTPONPOBOJHOCTH PACTBOPOB  AJIEKTPOJIUTOB.
CwMmenieHne paBHOBECHS JTUCCOLUAIMH CIa0bIX KUCIOT. IHIUKAaTOPbl U U3MEHEHUE UX
OKpacku B pa3HbIX cpenax. CepHOKUCTBIM M (hepMEHTATUBHBIA TUIPOJIU3 YTIIEBOJIOB.
I'mpponus xapOoHaTOB, Cyab(haTOB M CHWIMKATOB ILEIOYHBIX METAJUIOB; HUTPATOB
ceuHia (II) mmm nuHKa, XI0pUIa aMMOHHS.

Ilpakmuueckoe 3anamue Ne§ 1,2
PactBopsbl. KosimuecTBeHHas: XapaKTepUCTHUKA PACTBOPOB
Camocmoamenvnaa paboma odyuarouwguxcs. 3
CaMocCTOATEeTbHOE U3YUYEHHUE TEOPETHIECKOTO MaTepHaa;
CamMocTosATenbpHOE peleHre 3a/1a4.

2.9, Oxucaureasno- | Coaepxxanue yueOHOro MaTepuaJia 1,2

BOCCTAHOBHTEJbHBIE peakuum.
DJIeKTPOXMMHUYECKHE MPOIecChl
Tema 2.9.10KHCIUTETBHO —
BOCCTAHOBHMTEJbHbIE MPOLECCHI.

OKuciumenbHo-60CCIAHOBUMETIbHbLE peakuuu. CreneHb OKHCJICHHUA.
BoccranoButenn u okumciautenud. OKHCIEHHME M BOCCTaHOBJICHHE. BakHeimme
OKHCIUTEIN M BOCCTaHOBUTENH. BoccTaHOBHUTENIBbHEIE CBOMCTBA METAJJIOB -IIPOCTHIX
BCIICCTB. OKHCIIUTEIbHBIE U BOCCTAHOBUTEIIBHBIC CBOMCTBA HEMETAJIIOB - MMPOCTBIX
BEIIECTB. BOCCTaHOBUTENBHBIE CBOMCTBA BCIICCTB, O6paSOBaHHLIX 9JICMCHTaAMHU B
HU3IIEH (OTpI/II_IaTeJ'IBHOI\/'I) creneHu okuciieHus. OKHCIUTEIbHBIC CBOMCTBA BCIIICCTB,
O6pa3OBaHHLIX 3JIeMEHTaMHd B BBICIIEH (HOHOH(HTCHBHOﬁ) CTCIICHU OKHUCJIICHUA.
OKHUCIIUTEIbHBIE W  BOCCTAaHOBHTCILHBIC CBOMCTBaA BCIICCTB, O6pa3OBaHHLIX
QJICMCHTaMU B IIPOMCKYTOYHBIX CTCIICHAX OKHCIICHUA.

K'Jlaccuqbukauuﬂ OKUCTUMEJIbBHO-60CCMAHO6UMEJIbHbIX peakuuﬁ. Peakuuun
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Tema 2.9.2 JaekrpoJu3
pacmiaBoB M BOJHBIX PAaCTBOPOB
3JIEKTPOJIUTOB.

MEXAaTOMHOI'O u MCKMOJICKYJIAPHOTO OKHCJICHHUA-BOCCTAHOBJICHU . PeaKHI/II/I
BHYTPUMOJICKYJISIPHOT'O OKUCJICHUSA-BOCCTAHOBJICHHUA. PeaKHI/II/I CaMOOKMUCJICHU A -
CaMOBOCCTAHOBJICHUS (AUCIIPONIOPLIMOHUPOBAHMUS).

MGTOI[I)I COCTaBJICHUA ypaBHCHI/Iﬁ OKHCIINTECIIBHO-BOCCTAaHOBUTCIBHBIX
peakuuii. Meton anekTpoHHoro OanaHca. BnusHue cpeapl Ha IIpOTEKaHUE
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX MTPOLIECCOB.

Conep:xxanue yueOHOro Marepuaja

Xumuueckue uCMOYHUKU MOKA. DICKTPOIHbIE MMOTEHIMANBL. Psa cTaHAapTHBIX
NEKTPOJHBIX TOTEHIHMATOB (IJMEKTPOXUMUYECKUNA psAJl HaNpsOKEHU  MeTaljioB).
T"anpBanmuecke JIEMEHTHI U MPUHOHUIIBI UX pa6OTI)I. CocraBiieHHe TAILBAHUIECKIX
eMeHToB. OOpa3oBaHME TaJbBaHWYECKUX Map MpPU XUMHUYECKHX IpOLEccax.
['anpBaHMUYECKUE 3IEMEHTHI, NPUMEHSIEMbIE B JKU3HU: CBUHIIOBAs aKKyMYJIATOpPHas
Oarapesi, HUKeb-KaJIMUEBbIe OaTapen, TOIUIMBHBIE JIEMEHTHI.

dnekmponu3z pacnigaBoB M BOJHBIX PAacTBOPOB  AIeKTponuToB. Ilpomeccsl,
NPOMCXOJAIINE Ha KATOAE M aHOAE. YPABHEHUS HIIEKTPOXUMUYECKHUX HPOLECCOB.
DNeKTPOJIu3 BOIHBIX PACTBOPOB C MHEPTHBIMHU AJIEKTPOAAMU. DJIEKTPOJIU3 BOJHBIX
pPacTBOPOB C paCTBOPUMBIMH 3JIeKTpoaamu. [IpakTryeckoe NpuMeHEeHUe 3IEKTPOIIU3a.

Jemoncmpayuu. BoccraHoBiieHWE aMXpomara Kajus IIMHKOM. BoccraHoBieHue
okcuna meau (I1) yrimem u BoopooM. BocctaHoBiieHHE TUXpOMaTa KaJvsl STHIOBBIM
cnupTtoM. OKHCIUTENbHBIE CBOWCTBA a30THOW KUCIOTHL. OKUCIUTENbHBIE CBOMCTBA
auxXpoMara Kanus. [anpbBaHMYECKHE SJIEMEHTHl M OaTapeiku. DIEKTPOIU3 pacTBOpa
xnopuna meau (I1).

1,2

Ilpakmuueckasn paboma Ne9

Cocrasnenue ypasHenuii OBP

1,2

Camocmoamensnasa paboma cmyoeHmoe.

CaMOCTOSITeIIbHOE HU3YUYCHHUEC TCOPCTUUCCKOTO MaTCpualia;
CaMOCTOSITeIIFHOE pCeIICHUC 3a1aY.

2.10. Knaccudukanusi BemecTs.

Conepxanue yueOHOro Marepuaja

Knaccugpuxkauyusn neopzanuueckux eewgecme. IIpocThle W CIIOXHBIC BEIIECTBA.

1,2
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IIpocTelie BemecTBa
Tema 2.10.1 Knaccndpuxanus
BemecTB. [IpocThie BemecTBa.

Tema 2.10. 2 Koppo3usi MeTa1J10B.
IlonsiTHEe KOPpPO3UM.

Oxcunpl, ux xinaccuukanus. ['mapoxcuasl (OCHOBaHHSA, KHCIOPOJCOIEPKAIINE
KHCJIOTHI, aMpOTepHbIe THIPOKCH IBI). KucnoTel, ux kinaccudukanus. OCHOBaHHS, HX
knaccudukanus. Com cpeTHue, KUCIbIe, OCHOBHBIC H KOMITJICKCHBIC.
Memanner. TlonoxxeHne METaUIOB B MEPHUOJMYECKOM CHCTEME W OCOOEHHOCTH
CTpOEHHs WX aToMmoB. [IpocThie BemiecTBa - METAJIbl: CTPOCHUE KPHUCTALIOB HU
MeTajyinyeckas XuMuyeckas cBsi3b. OOmmMe Qu3nueckue CBOWCTBA METaNIOB U
BOCCTAaHOBUTEIIbHBIE CBOMCTBA MX: B3aUMOJCHCTBHE C HEMeTaUlaMH (KHUCIOPOIOM,
rajoreHaMu, Cepoi, a30TOM, BOJOPOJOM), C BOJIOW, KHCIOTaMH, PACTBOpPaMH COJIEH,
OpraHWYECKUMH BEIIECTBAMHU (CIUPTAMH, TajoreHaJIKaHaMu, (PEHOJOM, KHUCIOTaMH),
co menoyamu. OKCHIIBI U THAPOKCHABI METAUIOB. 3aBUCHUMOCTb CBOMCTB 3THX
COCIMHEHUN OT CTENEHEH OKHUCIEHHS METAJUIOB. 3HAYEHUE METAJUIOB B IPHUPOAE U
YKU3HU OPraHU3MOB.
Conep:xanue y4eOHOro marepuaJja
Koppo3usa Memannoe. [TousiTne KOpPpO3HH. XuMu4eckast KOppo3usl.
DnexTpoxumMuueckas kKopposus. CriocoObl 3alIUThl METAILIOB OT KOPPO3HH.
Oobuue cnocodwvl noayuenus memannog. Metamibl B nipupojae. Merautyprust u ee
BUJIBI: NIUPO-, TUAPO- U DIIEKTPOMETAJUIYPrus. DJIEKTPOJIU3 pacIlyIaBOB U PaCTBOPOB
COCIMHEHUI METAJJIOB U €r0 PaKTUYECKOE 3HAUCHUE.
Hememannel. IlonoxxeHue HEMETaUIOB B MEPHOJUYECKON CHCTEME, OCOOCHHOCTH
CTPOEHHMS KX aTOMOB. DJIEKTPOOTPULIATEILHOCTb.

brnaropogubie ra3pl. DIEKTPOHHOE CTPOEHHE AaTOMOB OIAropoJHBIX ra3oB U
O0COOCHHOCTH MX XUMUYECKUX U (PU3HUECKUX CBOWCTB.
Hemerannel - mnpocTeie BemectBa. ATOMHOE M MOJIEKYISIPHOE CTPOCHHE UX.
Amnotponusi. XHMHUYECKHME CBOMCTBA HeMeTaioB. OKHUCIUTENbHBIE CBOMCTBA:
B3aMMOJICIICTBUE C METaJIaMH, BOJIOPOJIOM, MEHEE HIIEKTPOOTPHUIATEIbHBIMU
HEMEeTaJlJIaMU, HEKOTOPbIMU CJOKHBIMU BelllecTBaMu. BoccTaHOBUTEIbHBIE
CBOMCTBa HEMETAJNIOB B PEAKIUAX C (TOPOM, KUCIOPOJOM, CIIOKHBIMH BEIIECTBAMU-
OKUCITUTENSIMU (a30THOM U CEPHOM KUCIOTaMHU U Jp.).

1,2
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Jemoncmpayuu. Komnexnus "Knaccudukaius HEOpraHMIeCKuX BEmEecTB" u 00pa3iibl
npencrasuteneil kinaccoB. Komnexkuusa "Knaccudukanus opraHudeckux BewecTB" U
o0pa3Lpl IpeacTaBUTeNed KiaccoB. Mojenu KpUCTAIUIMYECKUX PELIETOK METaJlIoB.
Konnexuust MeramioB ¢ pasHbIMH (U3MUECKHUMHU CBOMCTBaMu. B3aumojeiicTBue
JUTHSI, HATpHs, MarHUs M JKejle3a C KHUCIOPOJAOM; IIEJIOYHBIX METAJUIOB C BOJOH,
cnupTtaMi, (EHOJIOM; LIMHKA C PAcTBOpaMH COJISTHOM M CEpHOM KHUCJIOT; HATpHS C
CepoM; allOMUHHUS C MOJIOM; JKelie3a C pacCTBOPOM MEIHOTO KyIopoca; aJlOMUHUS C
pacTBopoM enkoro Hatpa. OKcuIbl M THAPOKCUABI Xpoma. Koppos3usi mMeTamioB B
3aBUCUMOCTH OT YCJIOBUM. 3aluTa METaUIOB OT KOPPO3WHU: 00pa3iel "HeprkaBeek',
3alIUTHBIX TOKpbITH. Kosutekuust pya. DIEKTposiM3 pacTBOPOB cotieil. Mogjenun
KPUCTAJUTMYECKUX PEIIETOK Hoja, aiMasa, rpadura. Ammorporust ¢ocdopa, cepsl,
Kucioposa. Bzanmoneiictere Boiopoaa ¢ KACIOPOAOM; CYPbMBbI C XJIOPOM; HATPUS C
MOJOM; XJIOpa C PacTBOpOM OpoMuIa Kajus; XJIOPHOM M CEpOBOJOPOJHOIN BOJBI;
obecrBeunBaHue OPOMHOI BOJIbI THJIEHOM UJIU AllETUIICHOM.

Camocmoamenvnasa padoma cmyoeHmoas.

CamMmocTosATENnbHOE U3YUYEHHUE TEOPETUUECKOTO MaTepHaa;
CamMmocTosATenpHOE peleHne 3a/1a4

CamocTosTenbpHas MOAr0TOBKa pedepara 1o TeMaTuke:

e OKcHUJIBI M COJIM KaK CTPOUTEIbHBIE MATEPUAIBL.

e Hcropus rumnca.

e [loBapeHHas COJIb KAK XMMHUYECKOE ChIPhE.

2.11. OcHOBHEIE KJIACChI
HEOPraHW4YeCKUX M OPraHu4ecKuX
coeIUHEeHUu

Conepxxanue yueOHOro Marepuasa

Booopoonvie coeounenus nememannoe. llonydeHne amMmuaka ¥ XJIOpPOBOJOpOJA
CHUHTE30M U KOCBeHHO. Dusuueckue cBoicTBa. OTHOLIEHHE K BOJE: KHUCIOTHO-
OCHOBHBIE CBOWCTBA.

Okcuovl u  ancudpuodvl  Kapoonogvelx  kuciom. HeconeoOpasytomue
cojnieoOpa3yronue okcuibl. KucinoTHele okcuapl, Mx cBoiicTBa. OCHOBHbBIE OKCH[IBI, X
cBoiicTBa. AMQoOTepHble OKCHJbI, MX CBOWCTBA. 3aBUCHUMOCTh CBOICTB OKCHJIOB
METAJUIOB OT CTENEHU OKHCICHHSA. AHTUAPUABI KapOOHOBBIX KHCIOT KakK aHaJOTH

1,2
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KHCIIOTHBIX OKCHJIOB.
Kucnomwet opzanuueckue u Heopzanuueckue. Kuciotel B CBETE TEOpUH
ANEKTPOJUTUUECKON aucconranu. KucinoTsl B CBET€ MPOTOIUTHYECKON TEOPHUH.
Knaccudukanus opraHnueckux U HeopraHu4deckux KucioT. OOmue cBoMCcTBa KUCIIOT:
B3aMMOJICHCTBHUE OPTAaHUUECKUX U HEOPTaHUYECKUX KHUCIIOT C METAJJIAMU, OCHOBHBIMH
u amM(OTEepHBIMH OKCHUJIAMU W THUJPOKCHUIAMH, C COJIAMH, OOpa30BaHHE CIOKHBIX
3¢upoB. OCOOEHHOCTH CBOMCTB KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KHUCIIOT.
Ocnosanua opzanuueckue u Heopeanudeckue. OCHOBAaHUS B CBET€ TEOPUU
ANEKTPOJUTUUECKON aucconranur. OCHOBaHHUS B CBETE MPOTOJIUTHYECCKOW TEOPHH.
Knaccudukanus  opraHM4ecKuX W =~ HEOPTraHWYECKUX OCHOBAHUU. XHUMHYECKHE
CBOWCTBa IIENOYe M HEPaCTBOPUMBIX OCHOBaHHMi. CBOHWCTBA OECKHUCIOPOIHBIX
OCHOBAHUM: aMMHAaKa U aMUHOB. B3auMHO€ BIIMsSIHHE aTOMOB B MOJIEKYJIE aHUJIMHA.
Amgpomepnvie opzanuveckue u Heopzanuueckue coeounenHus. AmdpoTepHbIE
OCHOBAaHUS B CBET€ MPOTOIUTHYECKON Teopun. AMQOTEPHOCTh OKCHAOB U
TUAPOKCHUIOB MEPEXOIHBIX METAJUIOB: B3aUMOJIEHCTBUE C KUCIOTAMU U ILIeJI0YaMH.
Conu. Knaccudpukanusi 1 XUMUYECKHE CBOMCTBA cojieii. OCOOEHHOCTH CBOWCTB COJIEH
OPraHWYECKUX U HEOPraHUYECKUX KUCIIOT.

I'enemuueckasa c6a3p Mmedxcdy Kiaccamu OpP2AHUYECKUX U HEOP2AHUUECKUX
coeounenuiu. lloHsATHE O TEHETMYECKOM CBSI3M U TEHETUYECKUX pAJax B
HEOPraHMYECKON U OpraHnyeckoil xumuu. ['eHeTuueckue psaasl MeTania (Ha mpumMepe
KaJIbLIUSI M JKeJie3a), HeMeTauia (Cepbl U KPEMHUS), MePEX0THOTO dIeMeHTa (IMHKA).
I'eneTnueckue psabl U T€HETUYECKAs CBSA3b B OPraHMYECKOM XuMuu. EnuHCTBO Mupa
BEILECTB.

Jemoncmpayuu. KoONneKuM KHUCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCHIOB,
JIEMOHCTpALM UX CBOMCTB. B3auMo1elicTBUE KOHUEHTPUPOBAHHBIX a30THOM U CEPHOM
KHCIIOT, a TaKkXke pa30aBJICHHON a30THOW KUCIOTHI ¢ MeAbio. Peakuus "cepeOpsHOTO
3epkana" ajig MypaBbUHOW KUCIIOTHI. B3anMoaeiicTBrue pacTBOpa r’UAPOKCH]IA HATPUS C
KUCIOTHBIMU oKcugamu (okcuaom (ocdopa (V)), amboTepHbIMU THIPOKCHUIAMHU
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(rugpokcuaoM 1MHKA). B3ammopeiicTBue amMMuaka ¢ XJopodoJopoaoM H BOIOM.
AHaJIOTHYHO I MCTHJIaMHUHA. B3aHMOﬂ€fICTBH€ AMHMHOKUCJIOT C KHUCIOTaMH U
11E€JI0YaMH.

Camocmoamenvnasa paboma cmyoenmoa.

CaMocCTOSTENBHOE N3YUEHUE TEOPETUUECKOT0 MaTepuaia
CamocTosATeNnbHOE pEIICHHEe MPAKTUKOOPHUEHTHPOBAHBIX 3a7a4 TI0 COCTABJICHHUIO
1[ETI0YEK B3aMMOIPEBPAIIICHHI BEIIECTB.

2.12. XuMus 3JIieMeHTOB
Tema 2.12.1 Xumus 2jieMeHTOB. S
—nJieMeHThbl. P — 3JieMeHThI.

Copep:xaHue y4eOHOro marepuaJja

S-DneMeHTHL.
Booopoo. [IBoliCTBEHHOE TIOJIOKEHHE BOJIOPOIA B MEPUOANUECKON cucTteme. M30Tombl
Bojopoaa. Tsoxenas Bojma. OKUCIUTENbHBIE M BOCCTAHOBHUTEJIBHBIE CBOWMCTBA
BOJIOpOJA, €ro MOJYy4YE€HHE W TpUMeHeHue. Poyib BOJOpO/Ia B JKMBOHM M HEKHUBOM
MIPUPOJIE.

Bopna. Ponps Boawl kKak cpemooOpa3yromiero BemecTBa KIeTKH. JKOJOTHUYECKUE
aCIEKThl BOJOIOJIb30BAHMS.
Inemenmut 1A-epynnei. 1llenounsie Meramipl. OOImas XapakTEPUCTHKA IIEIOYHBIX
METaJUIOB Ha OCHOBAHMM MOJIO)KEHHUS B IEPUOJMYECKON cucrteme 3ieMmeHTtoB J[.U.
MenpeneeBa u crpoenus aromoB. llonydenue, pusunyeckre U XUMUYECKUE CBONCTBA
HIEJIOYHBIX MeTauioB. KaTHOHBI HIENOYHBIX METAUIOB KaK BaKHEHIIAass XUMUYECKas
(opMa UX CyIIECTBOBaHUS, PETYIATUBHASA POJIb KATHOHOB KaJIMS M HATPUSA B KUBOU
kietke. [IpupoaHbie coelMHEeHNs HATPUS U KaJlUsl, UX 3HAYEHUE.
Inemenmut 11A-2pynner. OO1Iast XapakTepUCTUKA IIETOYHO3EMENbHBIX METAIJIOB U
MarHusi Ha OCHOBAaHHMM IIOJIOKEHHUS B MepHoanYecKod cucreme snemeHToB [I.U.
MenneneeBa u cTpoeHuss aToMoB. Kampiuii, ero mosyueHue, ¢Gu3MUecKue u
XUMUYECKHE CBOMCTBA. BakHellne coequHEHUs KalblMs, HX 3HA4eHUE U
npumeHenne. Kanpiuii B mpupose, ero Ouoaorudeckas pob.
p-DJIEMEHTBL
Anomunuii.  XapakTepucTUKa  aJIOMMHMSL HAa  OCHOBAaHMM  TOJIOKEHHUS, a
nepuoaudeckor cucreme dnaeMeHToB JI.M.MenneneeBa U CTPOCHHMS  aToMa.

1,2
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[Tonmyuenue, ¢u3ndeckne ¥ XMMHYECKHUE CBOWCTBA aTIOMUHUS. BaxHeimme
COCIMHEHUS AaIOMHHMS, WX CBOWCTBA, 3HA4YeHME U TmpumeHeHue. [IpuponHbie
COCIMHEHUS AJTFOMUHMUSL.

Yenepoo u kpemnuii. OOmasi xapakTepuCTMKa Ha OCHOBAHMM HX IIOJIOXKEHHUS B
nepuoanueckoit cucreme .M. MenneneeBa u ctpoenus atoma. [Ipocteie BemiecTna,
00pa3zoBaHHbIE ATUMHU 3IeMEeHTaMH. OKCHABI U TUIPOKCUIBI YIIEpOJa M KPEeMHHUSI.
Bakneiinme conu yrojibHOM U KpeMHUEBOM KUCIIOT. CUIIMKAaTHAS TPOMBIIIJIEHHOCTb.
T'anozenwvr. OOmias xXapakTEPHCTHKA TaJOTCHOB HAa OCHOBAHWHM WX TIOJIO)KCHHUS B
nepuoanueckoit cucreme smemeHToB J.M.MenneneeBa u ctpoeHust atToMoB. ['anoreHsl
- TPOCTHIC BEIIECTBA: CTPOCHUE MOJIEKYJ, XHMHUUYECKHE CBOWCTBA, TOJydeHHUE U
NnpuMeHeHne. BaxHellne CcOeIUHEHHUs TajJOT€HOB, HMX CBOMCTBA, 3HAYEHUE U
npuMeHeHue. ["anorens! B npupojie. bruonorudeckas poJib raJoOreHoB.

Xanvkozenwt. O01Ias XapaKTePUCTUKA XaJIbKOTEHOB HA OCHOBAHUU UX TOJIOKEHUS B
nepuoauyueckoil cucreme sieMeHtoB .M. MeHaeneeBa M CTpOEHHUS aTOMOB.
XanpKOreHsl - mpocThle BeniecTBa. Asutorponus. CTpO€HHE MOJIEKYN aIOTPOITHBIX
Moaudukanuii U ux cpoiictBa. llomydyeHue W mHpUMEHEHHE KHUCIOPOJa U CEpbl.
XanbKOTEHbI B MPUPOAE, UX OUOJIOTUYECKAs POJIb.

Inemenmol YA-cpynner. OOmias XapakTepUCTUKa SJIEMEHTOB 3TOM TpyIIbl Ha
OCHOBAHUU UX IOJIOKEHUS B Iepuoaudeckoil cucreme snementoB [[.1. Menaeneesa u
cTpoeHusi aromoB. CTpoeHHE MOJEKYNbl a30Ta M aUIOTPONHBIX MOAU(UKAIIHIA
docdopa, ux ¢uznyeckue U XUMHUYECKUE CBoOicTBa. BomoponHbie coeauHEHUs
aneMeHTOB VA-rpymmbl. Okcuabl a3ora u ¢pocdopa, COOTBETCTBYIOMINE UM KHUCIOTHI.
Comu stux kuciot. CBOICTBa KHCIOPOJHBIX COEOUHEHHMH a3zoTa u ¢ocdopa, UxX
3HauUeHUE U MpuMeHeHne. A30T u Gocdop B mpHUpoie, HX OUOTOTHYECKas POIIb.
Inemenmur 1YA-cpynnoi. OOmmas XapakTEepUCTHUKA 3JIEMEHTOB 3TOW TpYyNIbl Ha
OCHOBAHUU UX MOJIOKEHUS B epuoauueckoi cucreme anemeHtoB [I.M. MenzaeneeBa u
CTPOEHHMS aTroMOB. Yriepoa U ero amiotpornus. CBoicTBa  auIOTPOMHBIX
MoAu(UKAII yrieposa, WX 3Ha4eHWe M npuMeHeHue. OKCHIBI U THAPOKCHIIBI
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Tema 2.12.2 Xumusd 3jaeMeHToB. D
—3JIeMeHThI. f— DJIeMeHThI.

yriepojia U KpeMHUs, UX XUMHUecKhe cBoWcTBa. CoJIM YyrojabHOM M KPEMHHEBBIX
KUCJIOT, MX 3HadeHue u npumeHeHue. [IpupomooOpaszyromas poib yriepoja uis
JKUBOM M KPEMHHUS - JUISl HEKUBOU MPHUPO/IBI.

Conep:xxanue yueOHOro Marepuaja
D-DnieMeHTBhL.

Oco0OenHoctu ctpoeHus: atomoB €-ameMmenToB (IL-\IIIII-rpymnm). Menp, nuHK,
XpOM, Kee30, MapraHel] Kak MPOCThIe BEIIECTBA, UX (U3NYECKHE M XUMHUYECKUE
cBoiicTBa. HaxoxaeHue 3THX METAJUIOB B MPUPOAE, MX IMOJY4CHHE U 3HAYCHUE.
CoenuHeHust €-271€EMEHTOB C PA3IMYHBIMU CTENEHSAMH OKHUCIEHUsA. XapaKTep OKCHUIOB
Y THJIPOKCHJIOB 3TUX DJIEMEHTOB B 3aBHCHUMOCTH OT CTEIICHH OKUCIICHHS METaJljIa.
Jemoncmpayuu. KoIIeKIIMM TPOCTBIX BEIIECTB, OOPa30BaHHBIX AJIEMEHTAMU
pa3IMYHBIX JJIEKTPOHHBIX ceMeicTB. Koimekiuu MUHEpanioB W TOPHBIX IMOPOI.
[Tonydyenue ammoTpomHBIX MoAU(HUKAUNA KUCIOpoaa, cephl, Gocdopa. Xumuueckue
CBOWCTBa BOJIOPO/Ia, KHCIOPOaa, cepbl, pocdopa, TaJoreHoB, yriepoa.

Oxcumbl cepwl, a30Ta, yriiepoja, jKeje3a, MapraHiia, MO C Pa3InYHBIMU
CTETICHSIMHU OKUCJICHUS, UX CBOMCTBA.

I'uapoxcuapl cepbl, XpomMa, MapraHiia, )eJe3a, MeIu, AIFOMUHUS U [IUHKA, X
TIOJIy4CHUE ¥ XMMHYCCKHE CBOWCTBA.

1,2

Ilpakmuueckan paooma Nel()

Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4 I10 HeOpFaHI/I‘leCKOﬁ XHMHH.

1,2

Camocmoamenvnasn paboma cmyoeHmoa.

CaMOCTOSITEIBHOE HU3YUCHHUEC TCOPCTUUCCKOTO MaTCpualia
CaMocTosTenbHAs IOoATOTOBKA COO6IJ.I€HI/I}I 10 TCMaM:

e XWMMS METAJIOB B MOEH HpO(i)eCCHOHaHBHOIZ ACATCIIBHOCTH.

e XHMMSI HEMETAIOB B MOeH HpO(I)eCCHOHaHLHOfI ACATCIIbHOCTH.

2.13. XuMud B KH3HH 001eCTBA

Conepxxanue y4eOHOro Marepuasa

Hrorosoe 3ansTue
PeliTHHIOBBIN KOHTPOIBNE2

Xumua u npouzeoocmeo. XUMHUYECKAs] TMPOMBIIUIEHHOCTh W XUMHUYECKUE
texHoJioruu. ChIpbe I XUMHUYECKOW MPOMBIIUIEHHOCTH. Boja B XuMHMUYECKOU

1,2
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IPOMBILUIEHHOCTH. DHEPrus UIsl XMMHYECKOIo Mpou3BojcTBa. HayuHble IpUHLIMIIBI
XMMHMUYECKOTO IPOU3BOJACTBA. 3allluTa OKpYXaloUleil cpeabl M OXpaHa TpyAa IpH
XMUMHUYECKOM Tpou3BojaAcTBE. (OCHOBHBIE CTAaJUU XUMHYECKOIO IPOU3BOJCTBA.
CpaBHeHue MPOU3BOICTBA aMMHUAaKa U METaHOJIA.

Xumus 6 cenbckom xo3aiicmee. XIMU3alns CEIbCKOTO XO341CTBA U €€ HAIIPaBJICHUS.
Pacrenuss um mouBa, MOYBEHHBIH NOTJIOMIAIOMIMN KOMIUIEKC. YJIOOpeHHs U HUX
kinaccupukanus. XHUMHUYECKHE CpEeICTBA 3allluThl pacTeHuid. OTpunartenbHble
MOCJIEACTBUSL NPUMEHEHHs] MNEeCTHIMIOB W Oopbba ¢ HUMH. XUMH3ALUA
KUBOTHOBOJICTBA.

Xumua u 3IKonocus. XHAMHYECKOE 3arps3HEHHE OKpyxaromed cpenpl. Oxpana
ruznpochepbl OT XUMHUYECKOro 3arpsi3HeHus. OXxpaHa IOYBBI OT XHMHYECKOTO
3arpsasHeHus. OxpaHa atMocdepbl OT XUMHUYECKOro 3arps3HeHus. OxpaHa (iaopsl u
(bayHbl OT XMMHUYECKOT'O 3arpsi3HEeHNs. BUOTEXHOIO0THS U reHHAas HH)XKEHEepHs.

Xumus u nogceonesnasn Hcuzns uenogeka. Jlomamsss anteka. Morolue U YUCTAIINE
cpeacrBa. CpencrBa OOpbObI ¢ OBITOBBIMU HaceKOMBIMU. CpelICTBa IMYHOM TMTUeHbl U
KOCMETHKU. XUMHUS U Iuia. MapKupoBKa yNakOBKAa IMILEBBIX M TMTHEHUYECKUX
IIPOLYKTOB U YMEHHUE UX YUTATh. DKOJIOTUS JKUIMILA. XUMHS U TCHETHKA YEJIOBEKA.
Hemoncmpayuu. Mojenn npous3BOACTBA CEPHOM KHUCIOTHI M aMmuaka. Kosuieknus
ynoOpenuit 1 nectuuuaoB. OOpa3ipl CpeaCTB OBITOBOM XUMHHM M JIEKApCTBEHHBIX
IIPENapaToB.

Camocmoamenvnas paboma cmyo0enmog

COO6IJ.[€HI/ISI, AOKJIaAbl, KOHCIICKTBHI IO MaTcpuajlaM y‘le6HI/IKa U JOIOJHUTEILHOMN
JIATCPATYPhI «XHMHS B )KU3HH 001ECTBA»

JAudpepeHupOoBaAHHBIN 324eT

O0s13aTe1bHAs ayIMTOPHAS HATPY3KAa

139
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CamocrosiTesibHas padoTa

69

Hroro

208
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IIpumepHbIie TeMbl pedepaToB (10K/I210B), HHIMBUAYAJIbHBIX IPOEKTOB:

buotexnonorus u renHas uwxxeHepus — texnosnorun XXI Beka.
«IlepronyeckoMy 3aKoHy Oyayliee HE TPO3UT Pa3pyLIEHUEM...»

ANOMUHMI Ha KyXHE: ONIaCHBIN Bpar WX BEPHbIA IOMOIITHUK?

Ammiaza Kak 00BbEKT XUMHUYECKOTO UCCIIETOBAHMS.

AmopdHBIe BemecTBa B MPUPOJE, TEXHUKE, OBITY.

Ananu3 cojepkaHusi aCKOpOMHOBOM KUCJIOThI B HEKOTOPBIX COPTaX CMOPOUHbI
AHanu3 cocraBa MOJIOKa M MOJIOYHBIX IPOJIYKTOB.

Ananmn3 GU3NKO-XUMHUYECKUX TTOKa3aTese TOTOBBIX MalilOHE30B.
ApoMaTtuzaTtopsl Ha OCHOBE CJIOKHBIX 3(pUpOB.

AcKopOMHOBasI KUCJIOTa: CBOMCTBA, (PU3NOJIOTHUECKOE JIEHCTBUE, COIePKAHUE U
JUHAMHKa HAKOIUIEHUS B PACTCHUSX.

A3p030JI1 U UX TPUMEHEHNE B MEAUIIUHCKON MTPAKTUKE.

be3onacHoe nuTaHue U OLEHKA Ka4eCTBA IIPOYKTOB ITUTaHUS.

benku u ux 3Ha4YeHNE B IUTAHUU YEJIOBEKA.

buonoruvecku akTuBHbBIE 100ABKU K MUILE U UX BIMSHUE HA OPraHU3M YelloBeKa
buonmornyeckue 4acel, WK Kak MPOKATH JOJITO.

buc-denon, nnu Bpen niacTHKoBOH MOCYAbI

boeBble TOKkCHUECKHE XUMHYECKHE BEIIECTBA U UX BIUSHUE HA IEIOCTHOCTD
JKOJIOTUYECKOU CUCTEMBI

BbbITOBBIE (DPUIIBTPBI 17151 OYUCTKU BOJOIIPOBOIHON BOJIBI M CIIOCOO UX PEreHepaIum.
Baxunelmmnii moka3aTeiab 3KOJOTHYECKOTO COCTOSIHUS MOYBHI - pH.
B3auMoCBs3b IPEIMETOB: XUMUS U JIUTEPATypa.

BupryanpHOE€ MOAECINPOBAHNE XUMHUYECKUX ITPOLIECCOB.

Buramun C u ero BiavsiHME Ha OPraHU3M Y€JI0BEKa.

ButaMuHBI KaK OCHOBA )KM3HEAEATEIbHOCTH )KUBBIX OPTaHU3MOB.

Bxitag 0Te4eCTBEHHBIX YUEHBIX B PA3BUTHE TEOPUH IEKTPOJUTUYECKON JUCCOLUALINH.
e BhiusHue aBTOMOOMJIBHOTO TPAHCHOPTA HA CTENEHb 3arpsi3HEHUs BO3/yXa.

e BiusnHue ankoross u Tabaka Ha OpraHU3M YeloBeKa.

e BhusHue aHTUOMOTHKOB Ha BCXOKECTh U POCT PACTEHUH.

Bnusinue GbITOBOM XMMHHU Ha SKOJIOTHIO U 3I0pPOBbE YETIOBEKA.

BnusiHe KOMIOHEHTOB TabayHOIO AbIMa HAa OPraHU3M YelloBeKa.

BiusiHue OKTaHOBOTO 4Mcia HA JETOHAMOHHYIO YCTOMYHUBOCTh TOIUIMBA
Bnusiaue ynorpe0ieHus ra3upoBaHHbIX HAITUTKOB HA OPraHU3M YesloBeKa.
BnusiHMe XMMUYECKHX BELIECTB Ha 3710POBbE 3y00B.

BiusiHue XMMHUYECKUX 3aBOJIOB HA SKOJIOTMIO HAILLETO TOpoJa.

BiusiHue XUMHUYECKUX IEMEHTOB Ha JKU3HEIEATEIBHOCTD YEJIOBEKA.

BnusiHue sHepreTHUeCKUX HAlMTKOB HAa OPTaHU3M YEJIOBEKA.

BnusiHue 3TUII0BOTO CIIUpTa HAa OPTaHU3M YEJIOBEKA.

Boga kak peareHT u cpena Uit XUMHYECKOT0 IpoLecca.

Bo3snelicTBre TSDKENBIX METAJUIOB HA )KUBOM OPTaHU3M.

I"asupoBaHHas BOia — BpE WM M10JIb3A.

I'moramar HaTpus — NpUYMHA MUILEBON HAPKOMAHHH.

I'pyboaucniepcHble CUCTEMBI, UX KiacCU(UKAIUs U UCHOIb30BaHUE B IPOQecCHo-
HaJIbHOMU JESITEIBHOCTH.

JlexopaTuBHasi KOCMETHKA U €€ BIUSHUE HA KOXKY.

e JlueTnueckuii 3aMEHMUTEND caxapa acrapTaM - TOKCHYHOE BELIECTBO.

e Jlo6GaBKH, KpaCUTEIHN U KOHCEPBAHTHI B MUIIEBBIX MTPOTYKTaX.


http://zubstom.ru/docs/index-5970.html

3amura 030HOBOIO 3KpaHa OT XUMHUUYECKOTO 3arps3HEHUS.

N3ydenue cocraBa U CBOWCTB MUHEPAIBHOU BOJBI.

N3yuenune xapakTepUCTUK MOPOKEHOTO KaK IIPOyKTa IUTAHUS.

Won B npoiyKTax MUTaHUS ¥ BIMSHKE €I0 HA OPraHH3M YeOBEKa.
Hcnonb3oBaHne MUHEPATIBHBIX KUCJIOT Ha MPEANPUATHSAX Pa3IMUHOTO PO puIs.
Hcnonp30Banne paguoaKkTUBHBIX H30TONIOB B TEXHUYECKUX LIEIIAX.

HccenenoBanue kayecTsa BOJbI B BOJOEMAxX U BOJIOIPOBO/IE.

HccnenoBanme prU3HNKO - XUMHUYECKHX CBOMCTB MOJIOKA Pa3HBIX MTPOU3BOAUTEIICH,
MUMEIOIINX SKOJOTUIECKUN CepTH(HKAT.

Hcropus oTeuecTBEHHON HBETHOM METaJUTypruu. Poap MeTaioB U CIIaBOB B HAYYHO-
TEXHUYECKOM IIporpecce.

Wcropus oTKpbITHS U pa3pabOTKU Ta30BbIX U HEPTIHBIX MECTOPOXKAeHUN B Poccuiickoit
denepanuu.

Kanbuuii v ero coeuHeHns B OpraHu3Me 4esIOBeKa.

Koppo3zus MeTanioB 1 criocoObl 3alUThI OT KOPPO3UH.

KocmeTnka juist KpacOTbI M POTUB KPACOTHI.

Kodewnn u ero BausiHue Ha 3I0pOBHE JIHOICH.

MuHepasbl ¥ TOpHbIE TOPOIbI KAK OCHOBA JIUTOC(hEPHI.

MHoronukuii kKapOOHAT KajJbIHs: B IPUPOJE, B IPOMBIIIJIEHHOCTH, B OBITY.
Hanuuue B mpoaykrax nutanus Hojaa u ero OMoJIoruyeckasi posb.
HaHoTexHoJI0rHs Kak NpUOPUTETHOE HAIIPABJIECHUE PA3BUTHSI HAYKU U ITPOU3BOJICTBA B
Poccuiickoit @enepanuu.

Harypansubie ayxu, wim [lapdromepust cBoumMu pykamu

HedTs 1 ee TpancriopTHpOBKa Kak OCHOBA B3aUMOBBITOIHOTO MEXYHAPOJHOIO CO-
TPYAHHUYECTBA.

Hutpats! B 0BOIIax ¥ MyTH CHUYKEHUS UX CONEPIKAHUS.

Oxcupl U CONM KaK CTPOUTENIBHBIE MATEPUAIIBI.

OmnpezeneHne MHIAMKATOPOB B OBOIIAX U (PpPYKTax.

OnpeneneHne Ka4eCTBEHHBIX XapaKTEPUCTUK YaWHBIX HAIIUTKOB, IPEJIaracMbIX
MOTPEOUTENILCKUM PIHKOM

OTKpbITHE U IPOUCXOKICHUE Ha3BaHNUSI HEKOTOPBIX XUMHUYECKUX IEMEHTOB.
OxpaHa OKpyKarolei cpeapl 0T XMMUYECKOro 3arps3Henus. KonnyecTBeHHbIE Xa-
PaKTEPUCTUKH 3arpsA3HEHUS OKPYXKAIOLEH CPEbl.

IlexTnH n ero BIMsAHHME HA OPraHU3M YEJIOBEKA.

IInrocer 1 Munycel HanuTkoB «llencn» u «Koka-Konay, «Cnpaiit» n «®aHTtax.
[ToBapeHHast colb — MHHEpa HEOOBIYAHONW Ba)KHOCTH.

IloBapeHHas COJIb KAK XUMUYECKOE CBIPBE.

[Tone3Hsle cBOMCTBA Me/ia, ONpe/ieIeHUue KauecTBa MEAA B OBITY.

[IpakTHyeckoe NpUMEHEeHne 3IEKTPoIIn3a: paMHUPOBAHKE, TAJIbBAHOIIIIACTHKA,
raJbBaHOCTETHS.

IIpuMeHeHue CyCIEH3UM U SMYJIbCUI B CTPOUTEIILCTBE.

[IpumeHneHue TBepOro U razoodpasHoro okcuja yriaepoaa (IV).

Peakiiun ropeHus Ha MPOU3BOJCTBE U B OBITY.

Pe3nHOTEXHUUECKOE POU3BOJACTBO U €TI0 POJIb B HAYYHO-TEXHUUECKOM IIpOrpecce.
PeHTreHOBCKOE U3IIy4eHHUE U €r0 UCIIOIB30BAHNUE B TEXHUKE U MEIULIUHE.

Posb MeTauioB B UCTOPUM YEIIOBEYECKON IUBUIU3alUU. VIcTOpHUs OTeUeCTBEHHON
yepHO# MeTauryprui. COBpEMEHHOE METANTyprHUECKOE IMPOU3BOICTBO.

Poib 0TEUECTBEHHBIX YYEHBIX B CTAHOBIICHUU U Pa3BUTUH MUPOBOM OPraHU4ECKON
XUMHH.

Capo4HO€E POU3BOACTBO U POJIb XUMHUH YIJIEBOJOPOJIOB B HEM.
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CepHast KUCIIOTa — «XJI€0 XUMUYECKOH TPOMBIIIIIICHHOCTH.

Cuntes 114-ro snemenTa — TpuyM@ pOCCHICKUX (PU3HKOB-SICPIINKOB.
CuHTeTHYecKHne KayqyKu: UCTOPHsI, MHOT00Opa3He U MEePCIEeKTUBEI.
CoBpeMeHHBIE MPEJICTABICHHS O TEOPUU XUMHUECKOTO CTPOCHUSI.
CrupanbHble TOPOIIKU: 0030p M CPABHUTEIIbHAS XapaKTEPUCTHKA.
VYTIeBoI0pOJHOE TOIUTMBO, €r0 BH/IBI U HA3HAYCHHE.

YcrpaHeHue )KeCTKOCTH BOJIBI Ha MTPOMBIIIICHHBIX TPEATNPUSITHSX.
docdop, ero cBOICTBA U AJUIOTPOITHBIC N3MEHEHHUSI.

XUMUS YTIeBOJOPOIHOTO CHIPhS U MOs Oy tymiasi mpodeccusi.
DKOJIOTUYECKHE aCTIeKThI HCIIOJIB30BAHUS YTIIEBOIOPOIHOTO CHIPHSI.
DKOHOMHYECKHE acTIeKThl MEXTyHAPOIHOTO COTPYJHHUYECTBA MO MCIIOIH30BAHUIO
YTJIEBOJOPOIHOTO CHIPHSI.
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3. YCJIOBUS PEAJIMBAIIAM YYEBHOU JUCHUILJINHBI
3.1. TpeOoBaHMA K MAaTepPHAJIBLHO-TEXHMYECKOMY 00ecreYeHH 10

OcBoeHue mporpaMMbl y4eOHOH IUCHMIUIMHBI «XUMHsS» TpEANoiaracT HAJIWYHE B
npodeccuoHanbHOW 00pa3oBaTENbHON OpraHU3alMU, Pean3ylomeil 00pa3oBaTeNbHYIO MPOrpaMMy
cpenHero oobmero ooOpasoBanusi B mpenenax ocBoeHust [IIICC3 Ha 06a3e OCHOBHOTO 0O0IMIero
oOpa3oBaHUs, KaOMHETa XMMHUHU C JIabopaTopuedl W JaOOPaHTCKOW KOMHATOH, B KOTOPOM HMEETCS
BO3MOKHOCTh 00€CIeunTh CBOOOTHBIN 0CcTyn B VIHTEpHET BO BpeMsi y4eOHOTO 3aHSATHS U B MEPUOJT
BHEY4YEOHOMU eI TETHHOCTH 00yJaIOINXCS.

[Tomemenne kabuHeTa YHOBIETBOpsAET TpeboBaHUAM CaHUTAPHO-IIHIEMHUOIOTHYECKIX
npaBuil U HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIIEHO THUIIOBBIM OOOpYJIOBAaHUEM,
YKa3aHHbIM B HAacTOAILIMX TPEOOBAHMAX, B TOM YHUCIE CIELHUAIU3UPOBAHHON yuyeOHOW MeOenbio U
cpeactBamMu OOy4YeHHs, JOCTAaTOYHBIMHM JUIS BBITIOJTHEHUS TPeOOBAHMH K YPOBHIO ITOJTOTOBKH
00yJaromuxcs.

B kabunere MynbTUMeIuiiHOe 000pyIOBaHUE, IOCPEICTBOM KOTOPOTO  YYaCTHUKU
00pa30BaTeNILHOTO Mpolecca MOTYT MPOCMATPUBaTh BU3YAIIbHYI0 HHPOPMAIUIO 110 XUMHUH, CO31aBaTh
MIPE3CHTAINH, BUACOMATEPHAIIBI U T. II.

B cocTaB yueOHO-METOAMUECKOTO U MaTepUaIbHO-TEXHUYECKOTO OCHAIIIEHUS] KaOMHEeTa
XAMHUH BXOJAT:

* MHOTO()YHKIIMOHATEHBIA KOMIUIEKC TIPETIOaBaTelIs;

* HaTypaJibHble 00BEKTHI, MOJAEIH, TPUOOPHI M HAOOPHI JUISl TOCTAHOBKH

JIEMOHCTPALIMOHHOTO U YYEHHYECKOT0 SKCIIEPUMEHTA;

* IEYaTHbIE U SKPAHHO-3BYKOBBIE CPEJICTBA OOYyUEHUS;

* CpPEICTBa HOBBIX WH(OPMAIIMOHHBIX TEXHOJIOTHIA;

* PCaKTUBEI;

* IEPEYHU OCHOBHOM U OTIOTHUTEIbHON y4eOHOM JINTEpaTyphl;

* BCIIOMOTaTeIbHOE 000pyI0BaHUE U UHCTPYKLIUU;

* OuOnroTeuHbId QOHI.

B 6ubnumoTteunsrit GoHA BXOIAT YUCOHUKH U yueOHO-MeToandeckre KoMIieKThl (YMK),
PEKOMEHI0BaHHbIE WJIM JOMYIIEHHBIE I UCIOJB30BaHUs B MPOECCHOHATIBHBIX 00pa30BaTEeIbHBIX
OpraHu3aIusaX, peaau3yiux 00pa3oBaTeIbHyI0 MPOrpaMMy CPEIHETO
obmero oopazoBanus B npezenax ocoerus [IIICC3 na 6a3e 0CHOBHOTO 00111€T0 00pa30BaHMS.

bubnuoTteunsiit GoHI MOKET OBITH JOMOJHEH XUMUYECKOW SHITUKIIOTICANEH, CIIPaBOYHUKAMM,
KHUTaMU JJIs1 YT€HUS [0 XUMUHU.

B npouiecce ocBoeHust mporpaMMbl yUeOHOU TUCIMILTUHBL «XUMHUSD CTYICHTHI
MMEIOT BO3MOKHOCTh JOCTYyINa K 3JCKTPOHHBIM y4eOHBIM MaTepuaiaM IO XUMHU, UMEIOLIUMCS B
CBOOOJHOM J0CTYIIE B ceTH MIHTEpHET (JIEKTPOHHBIM KHUTAM, ITPAKTUKyMaM, TeCTaM H JIp.).



3.2. UudopmanuonHoe odecneyeHne 00yueHus

Ilepeuenn pexoMeHayeMbIX YUeOHbIX H31aHuii, UHTepHeT — pecypcoB, 10MOJTHUTEILHOIM
JINTEPaTypsbl

OcCHOBHbIE HCTOYHHKH:

1. Tabpuensu O.C., OctpoymoB N.I'. Xumusi, YraoyoneHHbIi ypoBeHs, 10 kmace —M: Jlpoda.,2014.
Pexum nocryna:lib.kbsu(CD-auck) https://drive.google.com

2. Tabpuensu O.C., JIsicoBa I'.I' Xumusi, YriayOnennsiii ypoBens, 11 kimacc —M: Jlpoda.,2015.
Pexum nocryna:lib.kbsu(CD-auck) https://drive.google.com

JlonoTHUTEeIbHBIE HCTOYHUKHU:

1. Taopuensa O.C., OctpoymoB N.I'. Xumust st mpodeccuii u crieluaibHOCTEH eCTeCTBEHHO-
HAYYHOTO TPOQHIIs: YIeOHHK JUIS CTYACHTOB MPO(HEeCCHOHATBHBIX 00pa30BaTEIbHBIX OPraHNU3alNi,
ocBauBawmuX npodeccuu u cnenuanbHoctu CI10. — M., 2017

2. Tabpuensu O.C., JIsicoBa I'.I'. Xumust. TecTsl, 3a7aun 1 yrpaxHEHUS: y4eOHOe mocodue Jist
CTYJIEHTOB MPOECCHOHATBHBIX 00pa30BaTEIbHBIX OPraHU3aIlii, 0CBAaUBAIOIIUX Mpodeccuu u
cnennansaoctu CIIO. — M., 2017

3. Tabpuensu O.C. u ap. Xumus. [Ipaktukym: yue6. mocoOue s CTyI€HTOB Mpo(dhecCHOHaATbHBIX
o0pa3oBaTeNIbHBIX OpraHu3alMii, ocBauBaroux npodeccuu u cnennaibHoctu CI10. —M., 2017

4. Tabpuensu O.C., OctpoymoB WN.I'. Xumus: yueOHUK AJisl CTYJEHTOB PO (eCCHOHATbHBIX
o0pa3oBaTeNIbHbIX OpraHu3alyii, ocBanBaromux npodeccuu u crnenuanbHocta CI10. — M., 2017

5. Tabpuensa O.C.u ap. Xumusi: mocodue ais moArotoBku k EI'D: yueOHoe mocobue st CTyIeHTOB
npoheccHOHATBFHBIX 00pPa30BaTENBHBIX OpPraHU3aIMid, OCBAUBAIOIINX MTPO(ECCHH U CHICTIHATHHOCTH
CIIO. - M., 2017

6. Epoxun FO.M., KoBanesa N.b. Xumust 11 npodeccuit u cneruanbHOCTeH TEXHUYECKOTO U
€CTECTBEHHO-HAY4YHOT0 Mpoduieil: yaeOHUK /Ui CTYI€HTOB PO (ecCHOHaIbHBIX 00pa30BaTEIbHBIX
opraHu3alyii, ocBanBaromux npodeccun u crenuaabaoctu CI10.— M., 2017

7.  Epoxun 0. M. Xumust: 3agaun v ynpaKHeHHs: yue0. TocoOue s CTyI. YUPSKACHHUHN Cpe/l.
npod. o6pazoBanus. — M., 2014.

8. Epoxun FO. M. CO0pHHK TECTOBBIX 33JJaHUI TI0O XUMHUHU: Y4€0. TocoOre TSl CTYA. YIPEIKICHUN
cpen. ipod. odpazoBanus. — M., 2014.

9. Epoxun 0. M., KoBanea . b. Xumus g npodeccuiit U cnenuaibHOCTeH TEXHUIECKOTO
npodus. IESKTPOHHBIA y4eOHO-METOIUUECKU KoMIuIeke. — M., 2014.

10. Cmankos C. A., OctpoymoB U. I'., I'abpuensu O. C., JIykpsiHoBa H. H. Xumus st npodeccuii u
CHEIHATbHOCTEH TEXHUYECKOTO MPohMiIs. DIEKTPOHHOE MPUIIOKEHHE (NIEKTPOHHOE yueOHOe U3-
JaHue) IS CTYI. YUPSXKACHHUH cpell. mpod. oopazoanus. — M., 2014.

HNuTepHeT- pecypcebi:

1. https://urait.ru/bcode/471732

https://urait.ru/bcode/469316

www. chem. msu. su (DaexTpoHHas 6MOIHOTEKA M0 XUMUH).

www. enauki. ru (MHTepHeT-u3AaHue Ui yuuTenel « EcTecTBeHHbIE HAYKHY).

www. lseptember. ru (Meroauueckas razera «llepBoe ceHTIOPs»).

www. hvsh. ru (xypHan «Xumust B kosie»). Www. hij. ru (kypHan « XuMus U )KU3HbY).

SARNANE Sl e
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https://drive.google.com/
https://drive.google.com/
https://checklink.mail.ru/proxy?es=GYHTzddkxWWtzxwOoxjsNz/bTrgQTMW3cKh0DMJeaNU=&egid=vctB3J0GKrLNULJVSyxrZE2IeF3WDECSUGhp2Q/uz8A=&url=https://click.mail.ru/redir?u=https%253A%252F%252Furait.ru%252Fbcode%252F471732&c=swm&r=http&o=mail&v=3&s=ec91b91308b384b9&uidl=16349892911741671578&from=zholaevafatimat@mail.ru&to=&email=zholaevafatimat@mail.ru
https://checklink.mail.ru/proxy?es=GYHTzddkxWWtzxwOoxjsNz/bTrgQTMW3cKh0DMJeaNU=&egid=vctB3J0GKrLNULJVSyxrZE2IeF3WDECSUGhp2Q/uz8A=&url=https://click.mail.ru/redir?u=https%253A%252F%252Furait.ru%252Fbcode%252F469316&c=swm&r=http&o=mail&v=3&s=f4c8701d343031b7&uidl=16349892791668695779&from=zholaevafatimat@mail.ru&to=&email=zholaevafatimat@mail.ru

4. KOHTPOJIb Y OLIEHKA PE3YJbTATOB OCBOEHUSI YYEBHOM

JTUCHUATIIUHBI

PesyabTaThl 00yyeHus
(ocBOEHUSsI YMEHNsl, YCBOCHUSI 3HAHUS)

@D opMBbI U METObl KOHTPOJISI M OLIEeHKHU
pe3yJibTaToB 00y4YeHHsl

OcBoenue copepkaHus yueOHOM TUCIUILINHBI
«XuMHUs», 00eCIeunBaeT JOCTHKEHHUE CTYJICHTaAMU
CIIEIYIOLIUX PE3YyJIbTATOB:

* TUYHOCTHBIX:
— YyBCTBO TOPAOCTU U YBOXXCHUS K UCTOPUU U
JOCTUKEHHUSIM OT€YECTBEHHOM XUMUYECKON HAYKH;
XUMUYECKH TPAMOTHOE TIOBEJCHHUE B
npodecCuoHANBHOM JIEATETLHOCTH U B OBITY TIPU
00OpalleHny ¢ XUMHUYECKUMU BEIIECTBAMH,
MaTeprasamMmu Mpoueccamu;

— FOTOBHOCTH K MPOJIOJDKEHUIO 00pa30BaHus 1
MOBBIIIEHUS KBATM(PUKAUU B U30paHHOM
npo¢ecCHOHANTBHOM IeATETFHOCTH U 00BEKTUBHOE
OCO3HAHHUE POJIU XUMHUYECKIUX KOMIIETEHIUHN B
JTOM;

— YMEHUE UCIMOJb30BaTh JI0CTUKECHUS
COBPEMEHHOW XMMUYECKON HAYKU U XUMHYECKUX
TEXHOJIOTHH 71 MOBBIIIEHUS COOCTBEHHOIO
WHTEJUICKTYAJIbHOTO Pa3BUTHUS BEIOPAaHHON
pohecCHOHANTBHOM JIeATETLHOCTH;

YCTHBIN OMpoc B (opMe KOJUIOKBHYMa,
MUCHEMEHHBIN orpoc B hopme
KOHTPOJILHON pabOThl, HHIMBHyaTbHbIC
3aJlaHKsl, TCCTOBBIC 3a1aHus, TOKIIAJIbI,
YCTHBIC U TTMCbMEHHBIE COOOIIEHUS

* METaNpeIMETHBIX:

— UCTIOJIb30BaHUE PA3TMYHBIX BUIOB
MO03HABATEIHHOM JIEITETLHOCTH U OCHOBHBIX
WHTEIUICKTYaJIbHBIX OTIepaluii (TIOCTAaHOBKU
3a1auu, GOpPMYTHUPOBAHUS THUIIOTE3, aHAIN3a U
CHHTE3a, CpaBHEHHSI, 0000IIECHUS, CHCTEMATU3AIIH,
BBISIBJICHUS TIPUYNHHO-CIICJICTBEHHBIX CBS3CH,
MOKCKA aHAJIOTOB, (POPMYITHMPOBAHUS BBIBOIOB) LIS
peleH sl MOCTAaBJICHHOW 33a]auu, IPHMEHEHHE
OCHOBHBIX METOJIOB TIO3HaHUS (HAOIrOICHUS,
HAYYHOTO DKCIIEPUMEHTA) JJIsl H3yUCHUS
Pa3IMYHBIX CTOPOH XUMHUECKUX OOBEKTOB U
MPOIIECCOB, C KOTOPHIMHU BO3HUKACT
HEO0XOIUMOCTh CTAJIKUBATHCS B
npodeccuoHanbHOM chepe;

— UCTIOJIB30BAHUE PA3IMYHBIX UCTOYHUKOB JIJIS
MOJIyYCHUST XUMUYECKOH HH(popMaImu, yMeHne
OIICHUTbH €€ JIOCTOBEPHOCTH JIJIS IOCTHXKEHUS
XOPOIIUX PE3yAbTATOB B MPOQECcCHOHANTBHOM

cdepe;

YCTHBIN OTPOC B POpPME KOJJIOKBHYMA,
MMCbMEHHBIN onpoc B hopme
KOHTPOJILHOW pabOThI, HHMBHIyaTbHbIC
3aJ[aHusl, TECTOBBIC 3a/IaHMSI, JOKIIAIbI,
YCTHBIC ¥ TIHCEMEHHBIE COOOIICHHS
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* IPEIMETHBIX:
— c(OpMHUPOBAHHOCTD NPECTABICHUN O MECTE
XMMHUU B COBPEMEHHOM HAay4YHOU KapTUHE MUDAa;
MOHMMaHHUE POJIM XUMUH B (POPMUPOBAHUH
Kpyrosopa u pyHKIIHOHAIBHOI IPaMOTHOCTH
YeJI0BEKa JUIs PEIICHUS IPAKTUYECKUX 3a/1a4;

— BJIaJICHUE OCHOBOIIOJIATAIOIMMU XUMUUYECKUMU
MOHATUSMU, TEOPUSMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE I10JIb30BaHHE
XUMUYECKON TEPMUHOJIOTUEN U CHMBOJIUKOW;

— BJIaJICHUE OCHOBHBIMU METOJAMH HAyYHOTO
MIO3HAHUS, UCIIOJIb3yEMbIMH B XUMUHU:
HaOJI0IEHUEeM, OTIMCaHUEM, U3MEPEHUEM,
9KCIEPUMEHTOM; yMeHue 00pabaThIBaTh,
OOBSACHATH PE3YNIbTAThl IPOBEACHHBIX OMBITOB U
JIeNIaTh BbIBOJIbI; TOTOBHOCTH U CIOCOOHOCTH
MPUMEHSTh METOAbI IO3HAHUS MIPU PELICHUH
MPaKTUYECKUX 33/1a4;

— c(hopMHPOBAaHHOCTH YMEHUS JaBaTh
KOJIMYECTBEHHBIE OIIEHKU U MPOU3BOIUTE PACUETHI
10 XUMUYECKUM (OpMysaM U YpaBHEHUSM;

— BJIaJICHUE MTpaBUJIaMU TEXHUKU 0€30TIaCHOCTH
P UCTIOJIb30BAaHUU XUMHYECKUX BEIIECTB;

— c(hopMHPOBAaHHOCTH COOCTBEHHON MO3UIINH T10
OTHOIICHHIO K XUMUYECKOU HH(OpMaLIUY,
IIOJIy4aeMOM U3 Pa3HbIX HCTOYHUKOB.

YCTHBIN OMPOC B (OpME KOJJIOKBHYMA,
MUCBMEHHBIN orpoc B hopme
KOHTPOJILHON pabOThl, MHIMBHIyaTbHbIC
3aJlaHKsl, TECTOBBIC 3a1aHuUs, TOKIIAJIbI,
YCTHBIC U MTMCbMEHHBIE COOOIICHHS.
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