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1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCITATIINHBI

IJ1.02 XUMUA

1.1. OOaacTb npuMeHeHUs padoyeil MPOrpaMMbl

Pabouas mporpamma yd4eOHOM AUCIUILTUHBI «XUMUSD SBIISETCS YACTHIO MPOTPAMMBI TIOJITOTOBKU
crienannucToB cpeanero 3seHa B coorBeTcTBUM ¢ PI'OC cnenuanbroctu CIIO 33.02.01-Dapma-
s

Pabouast mporpamma y4eOHOM AMCHMIUIMHBI MOXKET OBITh MCIIOJIb30BaHA JAPYTHUMH MPOodeccro-
HATBHBIMU 00pa30BaTEIIbHBIME OPTaHU3AIMSIMHE, PEATU3YIOIUMHU 00pa30BaTEIbLHYIO TTPOrPaMMy
cpennero obmiero oopazoanus B npeaenax ocsoeHus [IIICC3 CITO na 6a3e 0CHOBHOTO OOIIETO
o0OpazoBaHusl.

1.2. MecTo y4yeOHOH AMCHMILUIMHBI B CTPYKType HPOrpaMMbl NOATOTOBKH CIENHMAJIHUCTOB
cpeaHero 3BeHa.

[TpodunpHas qucruIUIMHA 001Ie00pa30BaTEILHOTO ITUKIIA.

1.3. leau 1 321244 JMCUMILUIMHBI — TPeOOBAHUSA K pe3y/ibTaTaM OCBOEHHs YUeOHOM QucHH-
IJIMHBI

Menn:

- ¢opMupOBaHHE Y OOYYAIOMIMXCS YMEHHUS OI[CHHBATh 3HAYUMOCTh XMMHUYECKOTO 3HAHUS IS
Ka’KJIOr0 4EJIOBEKA,

- ¢dopMupoBaHUE Y 00YYaIOIINXCS IIEJIOCTHOTO MPEACTABICHHUS O MUPE U POJIU XMUMUHU B CO3/1a-
HUU COBPEMEHHOW €CTECTBCHHO-HAYYHON KApTHUHBI MHPA; YMEHHUS OOBSACHATH OOBEKTHI U IPO-
LECCBI OKPYKAIOLIEN IEUCTBUTEIBHOCTH: IPUPOAHOM, COUMAIBHON, KYJIbTYPHOU, TEXHUYECKON
Cpebl, — UCIOJIb3YsI 111 3TOTO XUMHUYECKUE 3HAHMUS;

- pa3BuTHE y 00yUaIOIIUXCsl YMEHUH pa3nuiarh (akThl U OIEHKH, CPABHUBATH

OIICHOYHBIE BBIBOJIBI, BUIETh UX CBSI3b C KPUTEPUSMHU OIEHOK U CBSI3b KPUTEPHUEB C
OTIpeIeIEHHOM CUCTEMOM IIEeHHOCTEH, (hOpMyIUpoBaTh U 0OOCHOBBIBATh COOCTBEHHYIO MO3HIIHIO;
- mpuobOpeTeHne 00yJaroIMMHUCS OIbITa Pa3HOOOPa3HOH JAESITEIBHOCTH, TTO3HAHUS

Y CaMOTIO3HAHUS; KIIFOYEBBIX HABBIKOB, UMEIOIINX YHUBEPCAIBHOE 3HAUCHHE JITIS

Pa3IUYHBIX BUJOB JAEATEIHLHOCTH (HABBIKOB PEIICHUS MPOOIIeM, IPUHATHS PEIIEHUH, ITONCKa, aHa-
nu3a U 00padoTku nHPOpPMaIK, KOMMYHUKATUBHBIX HABBIKOB,

HaBBIKOB U3MEPEHUH, COTPYTHUYECTBA, O€30MTaCHOTO OOpaIeHUs C BEIIECTBAMHU B
MOBCETHEBHOM JKU3HH).

OcBoeHue conepxkaHusi y4eOHON TUCHIMIUIMHBI «XUMH», 00€CIIeUYNBAET JOCTHKEHHUE CTYJICH-
TaMHU CIEAYIOIIHNX PE3YIbTaTOB:

JMYHOCTHBIX:

— YyBCTBO TOPAOCTU U YBAXKEHUS K ICTOPUU U TOCTUKEHUAM OT€UECTBEHHOW XUMHUUECKOU HAYKU;
XUMHUYECKH TPAaMOTHOE MOBE/IEHNE B MPO(HECCHOHATBFHOM IeATeTbHOCTH U B OBITY TIpU oOparie-
HUU C XMMUYECKMMU BEILIECTBAMH, MaTeprajaMu MPOLIECCaMHU;

— FOTOBHOCTH K TMPOJIOJDKCHUIO 00pa30BaHMS M TOBBINIEHUS KBaTu(UKAIIMU B M30paHHON TIPO-
dbeccroHanbHON AESITETPHOCTH M OOBEKTUBHOE OCO3HAHHE POJM XMMHYECKUX KOMIIETEHIUH B
3TOM;

— YMEHUE UCMOJIb30BaTh JOCTHKEHHUSI COBPEMEHHOW XMMUYECKOM HAYKU U XUMHUUECKUX TEXHOJIO-
TUH TSl TOBBIMICHUSI COOCTBEHHOTO HHTEIIEKTYAIbHOTO Pa3BUTHsI BEIOpAHHON MTPOQECCHOHAIb-
HOH JIeSITeILHOCTH;

MeTanpeIMeTHbIX:

— HMCMOJIb30BaHUE PA3MUYHBIX BUAOB MO3HABATEIBHOMN JESITEIIBHOCTH U OCHOBHBIX MHTEIIEKTY-
aJBHBIX OMEpaIuil (TOCTAHOBKY 3a7a4u, (POPMYIUPOBAHUS TUTIOTE3, aHAIM3a U CHHTE3a, CPaBHE-
HUs1, 00001IEHNs, CHCTEMATH3AIINH, BBISIBIICHUS IPUIHMHHO-CIICJICTBEHHBIX CBS3EH, TTOMCKA aHAJIO-
roB, GOPMYIHPOBAHMS BBIBOJIOB) JJIS PEIICHUS MTOCTABICHHOW 3a7a4d, TPUMEHEHNE OCHOBHBIX
METOJIOB MO3HAHUS (HAOIIOIEHUS, HAYYHOTO SKCIIEPUMEHTA) [Tl H3yUeHUS Pa3InIHbIX CTOPOH
XUMHUYECKHX OOBEKTOB U MPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAMMOCTh CTAJIKUBATHCS B



npodeccuoHabHOU cdepe;

— UCTOJIb30BAHUE PA3TMYHBIX MUCTOYHUKOB JJIS TOJIYUYEHUS] XUMHUECKOW MH(POPMALIUU, YMEHUE
OLIEHUTb €€ JOCTOBEPHOCTh AJISl JOCTHIKEHHSI XOPOLIMX Pe3yIbTaTOB B IPO(pecCHOHAIbHOM cdepe;
NpeAMeTHBIX:

— c(hopMHUPOBAHHOCTh MPEJCTABICHUNA O MECTe XMMHUH B COBPEMEHHOI Hay4HOH KapTHHE MUDA;
NOHMMaHHE POJIM XUMHUH B (POPMUPOBAHUU KPYTro30pa M (HYHKIMOHAIBHONW TPAMOTHOCTH YeJIO-
BEKa JIJIs peIlieHUs] MPaKTUYECKUX 3a7ay;

— BJIaJICHUE OCHOBOIIOJIATAIOIIUMHI XUMHUECKUMH TOHATUAMH, TEOPUSMH, 3aKOHAMH U 3aKOHO-
MEpPHOCTSIMH; YBEPEHHOE N0JIb30BAHNE XUMUYECKON TEPMUHOJIOTHENH U CUMBOJIUKOI;

— BJIaJIeHME OCHOBHBIMH METOJIaMH HAYyYHOTO MO3HAHMUS, MCIIOJIb3YeMBIMH B XUMHUU: Ha0IOIe-
HUEM, OIMCAaHHUEM, U3MEPEHUEM, SKCIEPUMEHTOM; YMEHUEe 00padaThiBaTh, OOBACHATH PE3YIlb-
TaTHl POBEACHHBIX OIBITOB M JI€IaTh BBIBOJIBI, TOTOBHOCTh U CIIOCOOHOCTH MPUMEHSATH METOIbI
MO3HAHUS NPHU PEIICHUH IPAKTUYECKHX 3a/1a4;

— ¢(hOpMUPOBAHHOCTh YMEHHUS JJaBATh KOJIMUECTBEHHBIC OIICHKH U MTPOU3BOIUTH PACUETHI IO XH-
MHUYECKUM (OpPMYJIaM U ypaBHEHUM;

— BJIaJICHHE MTPaBUIIAMU TEXHUKU 0€30MaCHOCTH TPH MCIIOJIb30BaHUN XUMHUYECKUX BEUIECTB;

— c(hopMHUPOBAHHOCTH COOCTBEHHOM MO3ULIUHU IO OTHOUICHUIO K XMMUYECKON MH(pOopManuu, no-
Jy4aeMOH U3 pa3HbIX UCTOYHUKOB.

1.4. KosinuecTBO 4acoB Ha 0cBOeHHMe padoyeil mMporpaMMbl Y4eOHOM JMCUMILINHbI:
MaKCHUMaJIbHON y4eOHOU Harpy3ku oOyyaromerocs 143 yaca, B TOM 4ucie:

00s3aTeNpHOM ayIUTOPHON yueOHOM Harpy3ku oOydaromerocs 139 yacos;

CaMOCTOSITEIILHOM paboThl 0OyJaromerocss 4 gaca.



2. CTPYKTYPA Y COJAEP KAHUE YYEFHOM JJUCIATIIMHBI
2.1. O0beM y4eOHOM TMCHUILUIMHBI U BUbI Y4eOHO# padoThl

Bup yueOHoii paboTbl O0bem
4acoB
MaxkcumanbpHas yueOHas Harpyska (BCero) 143
O0s13aTesbHas ayIMTOpHAsI yueOHas Harpy3ka (BCero) 139
B TOM YHCIIE:
MPAKTUYECKUE 3aAHATUS 20
CamocrosiTenbHas paboTa 00yJaronierocs 1 KOHCYJIbTaIluu (BCEro) 4

[TpomexxyrouHnas arrectanus B popme audpepeHInpoBaHHOrO 3a4eTa
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HaunmenoBaHue pa3xejioB 1 TEM

Conep:xanue y4eOHOro MaTepuaia, NpaKTHYeCKHe 3aHATHSA, CAMOCTOATEIbHAS
padoTa CTy1eHTOB
2

O0beM ya-
COB

YpoBeHb
OCBOEHHU

3

4

Pasznea 1. Oprannyeckasi Xummusi.

Tema 1.1.1 Ilpeamer opranuye-
ckoil xumuu. Teopus ctpoenus op-
TAaHUYECKHUX COeINMHEeHMII

Tema 1.1.2 CTpoeHue aTtoma yrJe-
poaa. BajieHTHBIE COCTOSIHUA.

Tema 1.1.3 Knaccudpuxanus opra-
HHUYECKHUX COeTUHEHHIA.

Conep:xanue yueOHOro MaTepuaJia

[TonsTHE 006 OPraHNYECKOM BELIECTBE M OPraHMYECKO XUMUH. KpaTkuii ouepk ucro-
pHUM pa3BUTUSI OpraHU4ecKoi XuMuu. Butanusm u ero kpymenue. OcoOOEHHOCTH CTpO-
€HHs OpraHn4YecKux coenuHeHuil. KpyroBopot yrieposa B npupoze.

[Ipennocbuiky co3ianus TEOpUU cTpoeHUs. OCHOBHBIE TIOJIOKEHUS TEOPUU CTPOCHUS
A.M. bytnepoBa. XuMHUECKOE CTPOCHHE M CBOMCTBA OpraHUYecKux BemecTB. [lons-
tre 00 nzomepun. CriocoObl 0TOOPAKECHHS CTPOSHUS MOJICKYITBI ((POPMYITBI, MOJICIH).
3nauenue reopun A.M. byTiepoBa 1715 pa3BUTHSI OPraHUYECKOW XUMHUH U XUMHYE-
CKHX IPOTHO30B.

Coaep:xxanue yueOHOro MaTepuaJia

DEeKTPOHHOE 00JIaK0 M OpOUTaIb, S- U p-OpOUTAIH. DIEKTPOHHBIE U SJIEKTPOHHO-TPa-
¢dudeckue GopMyIibl aTOMa YIriieposia B OCHOBHOM M BO30YKJIEHHOM cOCTOsSTHUX. Ko-
BaJICHTHAasi XUMHYECKasl CBA3b U ee KilacCHu(UKalus Mo Croco0y nepeKpbIBaHUs OpOH-
Tanei (o- u n-cBsa3u). [lonarue rubpunnzanuu. Paznuunble TUIIBI THOPUIN3ALUY U
dbopma aTOMHBIX OpOHTaNIel, B3aUMHOE OTTAJIKUBaHUE THOPUIHBIX OPOUTAICH U HX
pacnosoXKeHue B MPOCTPAHCTBE B COOTBETCTBUM C MUHUMYMOM 3Hepruu. ['eomerpus
MOJIEKYJI BEILIECTB, 00Opa30BAHHBIX ATOMAMHU YIJIEPO/a B Pa3IMUHbIX COCTOSHUSX T'H-
Opuu3aIum.

Conep:xkanue y4eOHOT0 MaTepuaJa

Knaccugukaius opraHMuecKix BEIIeCTB B 3aBUCUMOCTH OT CTPOEHUS YIIIEpOIHOM
uenu. [lonstre pynkumronansHoi rpynmsl. Kiiaccudukanms opraHn4eckux BelecTB
10 TUIY (PYHKUIMOHAIBHOM TPYIIIHI.

Knaccudukanus peakiuii B opranndeckoit xumun. [loHsATHE 0 THTIAX U MEXaHU3MAX
peakuuii B opranundeckoit xumuu. Cyocrpar u pearent. Knaccugukanus peakiuii mo

2

1,2

1,2
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Tema 1.1.4 OcHOBELI HOMEHKJIA-
TYpPbl OPraHNYEeCKUX COeTMHEHHUI.

U3MEHEHHIO B CTPYKTYpe cyOcTpara (IpucoeAnHEeHNEe, OTUICTIIICHNUE, 3aMELICHUE, H30-
Mepu3alus) U THITY peareHTa (paauKaibHble, HyKIeO(pHIbHbIE, JJeKTpopHiIbHbIE). Pe-
akiuu npucoeauHenus (ANe AE), snmumunupoanus (E), 3amemenus (8K, 8Ne 8E),
n3oMepusanuu. PasHOBUIHOCTH peakiMil KaXK10ro TUIIA: THIPUPOBAHUE U JETUIPUPO-
BaHU€, FaJIOT€HUPOBAHNUE U JAETAIOTCHUPOBAHUE, THApaTalus U JeTuapaTanus, Tuapo-
raJOreHHpPOBaHUE U JAECTUIPOraJOreHUPOBaHUE, OJUMEPU3ALMS U OJIUKOHICHCAIMS,
neperpynnupoBka. OcoOeHHOCTH OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUil B Op-
raHUYECKON XUMMHU.

Coaep:xanue yueO0HOro MaTepuaJia

TpuBunanbHble Ha3BaHMs. PanoHanbHas HOMEHKJIATYpa KakK MpeIlIecTBEeHHHUIIA HO-
menkaatypsl [UPAC. Homenxiatypa HIPAC: npuniunsl oOpazoBaHus Ha3BaHU,
CTapUIMHCTBO (DYHKIIMOHAJIBHBIX TPYIII, UX 0003HaYeHHE B IpepuKcax u cyppukcax
Ha3BaHMUM OpPraHMYECKHUX BEIIECTB.

Tunwvt xumuyeckux cea3eil 6 OP2AHUYECKUX COCOUHEHUAX U CROCOObL UX PA3PbIEA.
Knaccugukanys KoBaJeHTHBIX CBA3€H 110 3JIEKTPOOTPULIATEIBHOCTH CBSI3aHHBIX aTo-
MOB, CIOcO0Y MepeKpbIBaHUS OpOuTaneil, KpaTHOCTH, MEXaHU3MYy oOpa3zoBaHMs. CBs3b
IIPUPOJIBI XUMUYECKON CBA3M C TUIIOM KPUCTAJNINYECKON PEIIETKH BELUIECTBA U €TI0
¢bu3nUecKuMu CBOMCTBaMHU. Pa3pbIB XUMHUECKOM CBSA3U, KaK Mpolecc, 0OpaTHBI ee
00pa3oBaHut0. [ OMOTUTUYECKHI U TETEPOTUTHUECKUI pa3phIBbI CBSA3EH, UX COMOCTAB-
JIeHHe ¢ OOMEHHBIM M JOHOPHO-aKLENTOPHBIM MEXaHU3MaMH UX obpa3oBanus. [ToHs-
THE CBOOOJHOTO pajiuKaja, HyKJIeOo(QUIbHON U 3JIeKTPOPUIbHON YaCTHIIBI.
Cogpemennbvie npedcmagieHua 0 XuMu4ecKoOM CIpoOeHUU OP2AHUYECKUX eU{eCHIE.
OcHoBHbIE HampaBieHUs pa3BUTHs Teopun ctpoeHust A.M. byrneposa. 3omepus op-
raHMYECKHX BEIIECTB U ee BUAbl. CTPYKTypHasi H30MEpHUs: MEXKKIIACCOBas, yIiIepoi-
HOTO CKeJIeTa, TIOJIOKCHHS KPaTHOM CBsI3M U (PyHKIIMOHAIBHOU rpynibl. [IpocTpan-
CTBEHHasl U30MEpHsI: reoMeTpudeckas U onTuueckas. [loHaTne acumMmmeTpuueckoro
LeHTpa. bruosnornueckoe 3HaueHNEe ONTUYECKON N30MepHUH. B3anMHOe BiIMsIHME aTOMOB
B MOJIEKYJIaX OPraHMYECKUX BEHIECTB. DIEKTPOHHBIE 3(h(HEKThI AaTOMOB M ATOMHBIX

1,2
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TPYII B OPraHUYeCcKuX MoJieKynax. MHIyKinoHHbIH 3(h(heKT, MONI0KUTENbHBINA U OT-
pHUIaTeNbHBINA, ero ocobeHHOCTH. Me3omepHbIit 3hdekT (3 dekT conpsbkenus), ero
OCOOEHHOCTH.
Jemoncmpayuu. Komuiekiiuy opraHn4eckux BEUIECTB (B T.4. JIEKAPCTBEHHBIX IIperia-
paToB, KpacuTenei), MaTepuanoB (IPUPOAHBIX U CHHTETHUECKUX KaydyKOB, IJIACTMACC
Y BOJIOKOH) U U3/JENIUN U3 HUX (HUTH, TKaHU, OTJCIIOUYHbIC MaTePHAIIBI).

Monenu monekyn CH4, C2H4, C2H», CsHg, CH30H - mapocrepsxHeBbie 1 00b-
eMHbIe. Mojienu oTTanKuBaHusl THOPUIHBIX OpPOUTAJIEH ¢ MOMOIIBIO0 BO3YIIHBIX Il1a-
poB. B3aumoelicTBie HATPUSI C 3TAHOJIOM U OTCYTCTBHE B3aUMOJEHCTBUSI C TUITUIIO-

BBIM 3(UPOM.
OMBITHI, MOATBEPKAAOIINE HATNYNE (PYHKIIMOHAIBHBIX TPYIIT Y COSAMHCHHUA pa3iiny-
HBIX KJIACCOB.

Ilpakmuueckan paooma Ne 1

N3roropiieHne Moaenein MOJIEKyJl OpraHMYe€CKUX BEIIECTB.

1,2

1.2 IlpenesbHBbIE YI1€BOIOPOABI.
Tema 1.2.1AnkaHbl, CTPOEHHE, O-
JIy4YeHHue.

Tema 1.2.2 XumMuuyecKue CBOHCTBA
AJIKAHOB

Tema 1.2.3 [IpumeHeHue u crno-
co0bI NMOJIy4YEeHUS AJTKAHOB.

Coaep:xanue yue0HOro MaTepuaJia

I'omonozuueckuit pao ankanoe. Ilonsitue 06 yrneogopoaax. OCOOEHHOCTH CTPOCHHS
IpeJeNbHBIX YIIEBOAOPOAOB. AJIKaHbl KaK MIPEJCTaBUTENN MPEAEIbHBIX YIIEBOA0PO-
JIOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHUE MOJIEKYJIbl METaHa U APYTUX aJlKa-
HOB. ['oMonornueckuii psin u n3omepus napapuHoB. HopmanbHoe U pa3BeTBIEHHOE
CTpO€HHue yriaepoHoi nenu. HoMeHk1aTypa ajakaHOB U alKUIIbHBIX 3aMECTUTEIIEH.
dusnueckue cBOICTBA aIKaHOB. AJIKaHbI B IPUPOJIE.

Conep:xanue yueOHOro MaTepuaJia

Peakuuu 8x-tuna: ranorennponanue (padotsl H.H. CemenoBa), nutpoanue no Kono-
BaJIOBY. MeXaHHM3M peaKIiy XJIOPUPOBAHHS aTKaHOB. Peaknnu peruipupoBanus, ro-
pPEHMS, KAaTaTMTHYECKOTO OKUCIICHUS alKaHOB. KpekHHT allkaHOB, pa3inyHbIe BUIbI
KpEKUHTa, IPUMEHEHHE B TPOMBINIIEHHOCTH. [IMponn3 u KoHBepcHs MeTaHa, U30Me-
pHU3alus aJIKaHOB.

Conep:kanue y4eOHOTr0o MaTepHuaJa

1,2

1.2

1,2
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Tema 1.2.4 llukjaoaakaHbl.

Ob6nactu npuMeHeHHs aIKaHOB. [IpOMBIIITIEHHBIE CITOCOOBI MOTyYEHHS aJIKAaHOB: T10-
JTy4eHUE U3 PUPOIHBIX HCTOYHUKOB, KPEKHHT Mapa(uHOB, MOJy4YeHHE CHHTETHYC-
cKoro OeH3mHa, ra3uuKanus yrisi, THAPUPOBaHNE AIKeHOB. JIabopaTopHbIE CITOCOOBI
MOJTyYeHUs AIKAaHOB: CUHTE3 Bropiia, n1ekapOoKCHIMpOBaHUE, THIPOIN3 KapOuaa ao-
MHHUS.

Coaep:xanue yue0HOIro MaTepuaJa

I'omosoruueckuil psa 1 HOMEHKJIATypa HUKJIOAIKaHOB, UX obmas Gopmyina. [Tonstue
0 HaNpsHKEHUHU LUKIIA. MI30Mepus IIUKII0aIKaHOB: MEXKJIACCOBasl, YIIIEPOJAHOTO CKe-
nera, reomerpudeckas. Ilonydyenne u puznyeckue cBOWCTBA IUKIOATKAHOB. XUMHUYeE-
CKHe€ CBOICcTBa HuKIIoaIKaHOB. Crienndrka CBONCTB IIUKIOATKAHOB C MaJIbIM pa3me-
poM 1uKJa. Peakiiuu npucoeuHeHUs U paiuKalbHOIO 3aMEIICHHUS.
Jlemoncmpayuu. Mopenu MoJIeKysl METaHa, APYTUX aJIKAHOB, Pa3IMYHBIX KOH(pOpMa-
ui nukiorekcana. Pacrsopenue napaduna B OeH3MHE U HCIIAPEHUE PACTBOPUTENS U3
cmecu. [1naBnenue napaduHa 1 €ro oTHOIIEHUE K BOJI€ (PacCTBOPUMOCTb, IJIOTHOCTb,
cMauuBaHue). Paznenenue cmecu 6€H3MH-BO/A C IOMOIIIBIO I€UTEIbHON BOPOHKH.
['openue MeTaHna, mponaH-0yTaHOBON cMecH, apaduHa B yCIOBHUIX U30BITKA U HENO-
CTaTKa Kuciopoja. B3pslB cMecu MeTaHa ¢ BO3AYXOM U XJIopoM. BoccTaHoBiieHue OK-
CHJIOB TSDKEJIBIX MeTasioB napadunom. OTHOIIEHHE HUKIIOreKcaHa K OpOMHOM Bojie U
pacTBOpy NepMaHraHaTa Kajus.

1.2

Coaep:xanue yueOHOT0o MaTepHuaJia
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1.3 HenpenenbHbie yrieBono-

PoabI.
Tema 1.3.1 AJIKeHBI.

Tema 1.3. 2 AIkaaMeHbI.

TI'omonocuueckuil pao anikenog. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MoJie-
KYJIbI 3TUJICHA U aKeHOB. [ 'oMooruyeckuii psa u odmas popmyna ankenos. izomepust
ATUJIEHOBBIX YIJIEBOAOPOIOB: MEKKIIACCOBAsI, YIJIEPOJHOTO CKEJIETa, TOJI0KEHUSI KpaT-
HOM CcBsA3M, reoMeTpuueckas. OCOOEHHOCTH HOMEHKJIATYphl 3TUIIEHOBBIX YIJIEBOIOPO-
JIOB, Ha3BaHMsI BAKHEUIIMX paaukanoB. OU3HuecKue CBOMCTBA aJIKEHOB.

Xumuueckue ceoicmea aikenos. DNeKTPOPUIbHBIN XapakTep peakLuil, CKIOHHOCTb K
peakuusM MPUCOETUHEHUs, OKUCIICHUs, onuMepu3annu. [IpaBmio MapkoBHUKOBA U
ero 3JEeKTpOHHOE 000CHOBaHUE. Peaklinu ranoreHupoBaHus, THAPOTraIOreHUPOBaHUS,
rujparanuy, ruapupoBanus. Mexanusm AE-peakuuii. [TonsaTie o peakuusx noiaume-
puzanmu. ['opeHue ankeHoB. Peakiuy OKMCIEHUS B MATKHUX U KECTKHUX yCIOBUAX. Pe-
akuus Baraepa u ee 3HaueHus 111 0OHAPYKEHUS HEMPEACTbHBIX YTIEBOIOPOIOB, MO-
JIyYEHHUsI TTTUKOJIEH.

Ilpumenenue u cnocodvt nonyuenusa ankenog. VIcronb30BaHN€e BHICOKOW pEaKIMOH-
HOM CIIOCOOHOCTH aJKEHOB B XUMUYECKOW MPOMBIIITIEHHOCTH. [IpuMenenune atuiena u
nponuieHa. [IpoMblieHHbIe cIOcOOBl MOTYYeHHUs alKkeHOoB. Peaknuu aeruapuposa-
HUS ¥ KpeKUHTa ankaHoB. JIabopaTopHble CrIOCOOBI MOJIYUYEHHUSs aTKEHOB.

Coaep:xxanue yueOHOro MaTepuaJia

[TonsTHe 1 KIaccu (UK TUEHOBBIX YIIIEBOJOPOIOB MO0 B3aUMHOMY PACIIOI0KEHUIO
KpaTHBIX CBsA3el B MosieKyse. OCOOEHHOCTH 3JIEKTPOHHOTO ¥ IPOCTPAHCTBEHHOT'O CTPO-
eHUs COTIPSDKEHHBIX JIMeHOB. [loHaTHE 0 J1-35ekTpoHHOM cucteme. Homenknarypa nue-
HOBBIX YIJIeBOI0P0/10B. OCOOEHHOCTH XUMHUYECKUX CBOMCTB COIpPSKEHHBIX IMEHOB,
KaK CJIEJCTBHE UX JIEKTPOHHOTrO cTpoeHus. Peakiuu 1,4-npucoeannenus. [Tomumepu-
3arust queHoB. CrocoOBl MOTydeHUs TUEHOBBIX yrieBoaopoaoB: padotsl C.B. Jlebe-
JIeBa, IETHIPUPOBAHUE AJIKAHOB.

OcHO6HbIE NOHAMUA XUMUU 8bICOKOMOJIEKYIAPHBIX COEOUHEH Ul HA IPUMEpE IPOIYK-
TOB MOJIMMEPU3ALIUY AJIKEHOB, IKaJMEHOB U UX raJIOTE€HNPOU3BOAHBIX. MOHOMED, MO-
JMMEp, peakus MOJUMEPHU3aIMH, CTEIIEHb TOJIMMEPU3aLUH, CTPYKTYPHOE 3B€HO. THUIIbI

1,2
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IIOJIMMEPHBIX LIENEH: JIMHEWHbIE, PA3BETBIICHHbIE, CLIUTBIE. [IoHATHE O cTepeoperyIsp-
HBIX nojauMepax. [lommMepsl TepMonIacTU4HbIE U TEpMOpeakTuBHbIE. [IpencraBinenue
0 IJIacTMaccax M snacromepax. I1oamsTHIIEH BBICOKOTO M HU3KOTO JaBJICHHUSA, €TI0 CBOMU-
ctBa u npuMmeHenue. Karaimmsarops! Liurnepa-Harra. [lonunponuien, ero npuMeHeHue
u cBoiicTBa. ['anoreHconepxaiue noauMepsl: TeduioH, nonuBuHWwIXKIOpua. Kayuayku
HaTypaibHbIi U cuHTeTHueckue. Conoaumeps! (OyTaaueHCTHPOIbHBIN Kaydyk). Byi-
KaHU3alys KaydyKa, pe3uHa U 500HHUT.

Hemoncmpayuu. Moznen MOJIEKYJ CTPYKTYPHBIX U IIPOCTPAHCTBEHHBIX H30MEPOB all-
keHoB M ankaaueHoB. Komnekuust "Kayuyk m pe3una". Jlemonumepusanus kaydyka.
CrynieHne MJICYHOro CoKa Kay4yKOHOCOB (MOJI04asi, OJJyBaHUMKOB, QUKYca).

Ipaxmuueckoe paboma Ne2 1,2
KadecTBeHHBIN aHAIN3 OPraHUYECKUX COCAUHEHUMN.
Conep:xxanue yueOHOro MaTepuaJia

Tema 1.4. AuerniieHoBbI€ YIJI€BO- | [omonozuuecKkuil PAO ANKUHOB. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE AlLIETH- 1,2

JAOPOJBI.

JIeHa U IpYTUX aJIKMHOB. ['oMosiorndeckuit psia u obmas popmyia ankuHoB. Homenka-
Typa alleTUIEHOBBIX YIJIEBOIOPOAOB. M30Mepus MexKIIaccoBasi, yriepoAHOIO CKENeTa,
IOJIO’KEHUSI KPATHOU CBS3H.

Xumuueckue ceolicmea u npumenenue aikunog. OcoOEHHOCTH peakuil NpUucoeIHe-
HUA 110 TPOMHOM yriiepoa-yriiepoaHou ces3u. Peakuus Kydeposa. IIpaBuno Mapkos-
HUKOBA NMPUMEHHUTENBHO K aneTwieHaM. [loABMKHOCTh aToMa BOJOpo/a (KHCIOTHbBIE
cBoiicTBa ankuHOB). OKucieHue ankuHoB. Peakuus 3enuHckoro. [IpuMmenenue aneru-
JICHOBBIX YIeBo10poAoB. [lonuBruHMIaLeTAT.

Honyuenue ankunos. IlonydueHue aneTuieHa TUPOIN30M METaHa U KapOUTHBIM METO-
JIOM.

Jemoncmpayuu. Monenu MOJEKyJIbl alleTUIIEHA U IpyruxX alkuHoB. [lomydyeHue ane-
TUJIEHA U3 KapOuIa Kaylblus, O3HAKOMJICHHE C (PU3UYECKUMHU U XMUMUYECKUMHU CBOM-
CTBaMH alleTHJICHA: paCTBOPHUMOCTH B BOJIE, TOPEHHUE, B3aUMOACHCTBUE C OPOMHOM BO-
JIOW, pacCTBOPOM IepMaHranara kauus, conssmMu menu (1) u cepedpa.
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Ilpakmuueckaa paboma Ne3.

[TosyueHue U CBOWCTBA YIIEBOIOPOAOB.

Tema 1.5. 1 ApomaTudeckue yrie-
BO/10OPO/bI.

Tema 1.5.2 XumMuuyeckue cBOi-
cTBa 0€H30J1a M €ro roMoJIOr0OB.

Coaep:xanue yueOHOro MaTepHaJia

T'omonozuueckuil pao apenos. beH3on Kak npeacTtaBuTelnb apeHoB. Pa3Burtue npen-
CTaBleHH O cTpoeHHH OeH3osna. COBpEMEHHBIC MPEACTABICHUS 00 SJICKTPOHHOM WU
MIPOCTPAHCTBEHHOM CTpoeHUU OeH30s1a. OOpa3oBaHne apoOMaTHYECKOH JI-CUCTeMBI. [ 0-
MOJIOTH O€H30J1a, UX HOMEHKJIaTypa, oomas hopmyna. HomenknaTtypa ajist Au3aMenieH-
HBIX MMPOM3BOAHBIX OEH30Ia: opmo-, Mema-, T0pa-pactojoxKeHne 3amectureneil. Ou-
3UYECKHE CBOMCTBA apEHOB.

Conep:xxanue yueOHOTro MaTepHaJia

Xumuueckue ceoiicmea apenos. lpumMepsl peakuuii 3J1eKTPOPHUILHOTO 3aMElCHUS:
rajJloreHupoBaHue, alKuiIupoBanue (katanuzaropbl Opunens-Kpadrca), HutpoBanue,
cyib(upoBaHue. Peakiiuu ruipupoBaHust U IPUCOEANHEHUS XJopa K 6eH3oi1y. OcobeH-
HOCTH XMMHUYECKHUX CBOWCTB TOMOJIOroB OeH30ja. B3auMHoOe BiMsHUE aTOMOB Ha MpH-
Mepe TOMOJIOTOB apeHOB. OpHeHTalus B peakiusxX 3JIeKTPOPHUIBLHOIO 3aMelIeHHUs.
Opuenrantsl [ u II pona.

Ilpumenenue u nonyuenue apenos. IlpupoaHpie ICTOYHUKNA aPOMATHUECKUX YTIIEBO-
JOPOJIOB. ApOMaTH3aIis aJKaHOB U IIUKJIOATKAHOB. AJKWIMpOBaHNE OeH3071a.
Jemoncmpayuu. 11lapoctep>xHeBbie 1 00BEMHBIE MOJEITH MOJIEKYJI O€H30J1a U €T0 TOo-
MoJioroB. Pa3ienenne cMecu G€H3071-BOIa C TOMOIIBIO JETUTETFHON BOPOHKHU. PacTBo-
pstotasi CrocoOHOCTh O€H30J1a (IKCTPAKIMsI OPraHUYECKHX W HEOPTraHMYEeCKUX Be-
IecTB OCH30JI0M M3 BOJHOTO PacTBOpa MOJa, KpacUTENeH; pacTBOpeHUE B OCH30IIe Be-
IIECTB, TPYAHOPACTBOPUMBIX B Boj€ (cepbl, OeH301HOI kucnoTel). ['opeHne GeHzouna.
OtHomenne OeH3ona K OpOMHOHM BOJe, pacTBOpY mMepMmaHraHara kanus. Ilomydenue
HUTPOOEH3071a.

O3HakomiieHHE ¢ (PU3NIECKUMU CBOWCTBAMH apOMAaTHUECKUX YIIIEBOJIOPOJIOB C
ucnosabp3oBaHueM pactsopurens "ConbBeHT". M3roToBlieHME U UCIOJIB30BAaHUE IIPO-
cTeiimero mpubopa st Xxpomarorpaduu.

[Tomydyenue Gen3ona nekapOOKcUIMpoBaHuEM OeH30MHON KUCTIOTHI. [Tonyuenne

1,2
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U pacclioeHHe 3MyJibcun OeH3ona ¢ Boxoil. OTHomeHus O6eH3o01a K OpOMHOM BOJE U
pacTBOpy MepMaHraHaTa KaJus.

1.6 Ilpupoanbie ucrounukm yrie- | Coaep:xkaHue y4e0HOro Mmatepuaja 2
BOOpO10B Hegpms. Haxoxnenue B mpupoe, coctaB u (pusnueckue cpoiictsa Heru. TormBHO-
Tema 1.6.1 IIpupojbie HCTOY- sHepreTuueckoe 3HaueHue HedTu. [Ipombliniennas nepepadborka HegTH. PexTrduka-
HIIKH yIJEBOI0POAOB. 1usl HehTH, OCHOBHBIE (PPAKIMK €€ pa3/IeNeHUs, UX UCTOJIb30BaHue. Bropuunas nepe-

paboTka HedTenpoaykToB. PexTudukanus Ma3yra npu yMeHbIIEHHOM AaBiieHuu. Kpe-

KUHT He(pTernpoaykToB. Pa3znuunbie Buabl kpekunra, padbotsl B.I'. Illyxosa. M3omepu-

3alys aTKaHOB. AJIKWJIMPOBAHHME HEMPEENbHBIX YIiIeBoa0poa0B. Pudopmunr nedre-

npoayktoB. KauecTBo aBToMOOMIBHOTO TOMIMBA. OKTaHOBOE YUCIIO.

Ilpupoonstii u nonymmuutii Hegpmanoit 2azpl. CpaBHEHUE COCTaBa IPUPOIHOTO U TO-

IIyTHOTO ra30B, UX IIPAKTUYECKOE UCIIOJIb30BAHNE.

Kamennwtit yeonp. OCHOBHbIE HAIPaBJIEHUS UCIIOJIb30BaHUs KaMeHHOro yrisi. Kokco-

BAaHME KAMEHHOTI'O yIJIsl, BaKHEHIINE IIPOYKThI 3TOTO MpoIecca: KOKC, KAMEHHOYTOJIb-

Has cMousia, HajacMmoJbpHas Boja. CoenuHEHUs, BbAEISEMbIE M3 KaMEHHOYTOJIbHOMN

cMmodbl. [TpoayKTsl, moayyaemsle U3 HaACMOIbHON BOJBI.
Tema 1.6.2 Sxonoruyeckne ac- DKOJIOTHYECKHUE aCIEeKThl JOOBIYM, epepaboTKH U MCIIOIb30BaHMs TOPIOYMX MCKOTIae- 1.2
NeKThI 100bIYH, lepepadoTKu 1 MBIX. ’
HCIO0/1b30BAHUSA FOPIOYUX HCKOMA-
eMBIX. JHemoncmpayuu. Konnexuusa "[Ipupoansle HCTOUHUKH yriieBoAopoaoB". CpaBHEHME

IpOIIeCCOB ropeHust HeTH U npupogHoro raza. ObpazoBanue He(TAHON MJICHKH Ha MO-

BEpXHOCTH BOAbl. Katanutnueckuii KpekHHT napaduHa (U1 KepocuHa).
1.7 I'mapoxcunbHbie coennHenusi. | Conep:kanue yueOHOro MaTepuajia 2

Tema 1.7. 1 OnnoaToMHBI€
CNMPTHI.

Cmpoenue u knaccugpuxayuna cnupmos. Kiaccudukanys CoupToB 110 TUITY YTIEBOI0-
POJHOTO paJvKalia, YUCITY TUIPOKCUIILHBIX TPYII U TUITY aTOMa yIiiepo/ia, CBI3aHHOTO
C THUIPOKCWIBHOM  TPYNIoOW. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE THJI-
POKCUIILHOM Tpymnmbl. BiusHUE CTpOeHUS CIUPTOB Ha MX (pu3nyeckue cBocTBA. Mex-
MOJICKYJIApHass BOAOPOAHASA CBA3b. T'omonornueckuii pAa IpCACIbHBIX OAHOATOMHBIX
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Tema 1.7.2 MHOroaToMHBIE
CIIUPTHI.

Tema 1.7. 3 ®eHobl

cupToB. M3oMepus 1 HOMEHKIIATypa allkaHOJIOB, MX 00mas ¢popmyia.

Xumuueckue ceoiicmea ankanonos. PeakiimoHHas COCOOHOCTb NMPEAEIBHBIX OJHO-
aTOMHBIX cIUpTOB. CpaBHEHHE KUCIOTHO-OCHOBHBIX CBOMCTB OpraHM4ECKUX U HEOpra-
HUYECKUX COeIMHEeHMH, copepkammx OH-rpymmy: Kucior, ocHOBaHUN, aM(OTEPHBIX
coenuHEeHUN (BOAbI, CIHUPTOB). Peakuuu, MOATBEp)KAAIOIIME KHUCIOTHBIE CBOMCTBA
cnupToB. Peakuuu 3amenieHus: THIPOKCHIBHOM rpynibl. MexXMOJeKyIsapHas Jeruapa-
Talus CIIUPTOB, YCIOBUS 00pa3zoBaHus MPOCThIX 3GupoB. CloKHbIE 23PUPbI HEOPTAHU-
YeCKUX M OPraHHYeCKUX KHCIOT, peakuuu 3Tepudukanuu. OKUCICHUE U OKUCITUTEINb-
HOE JICTUIPUPOBAHHE CIIUPTOB.

Cnocoovl nonyuenus cnupmos. ['iiponus rajoreHalKaHoB. [ 'uaparanusi aakeHOB,
yCJIOBHS €€ MpoBeaeHus. BoccraHoBneHrne KapOOHMIBHBIX COSTMHEHUMN.

Omoenvhble npedcmasumenu ankanonoe. MetaHos, ero NpOMBIIUIEHHOE TIOJTy4YeHUe
Y IPUMEHEHNE B MPOMBIIINIEHHOCTH. bruonornyeckoe neficteue meranosna. Crnenuduye-
CKH€ CIIOCOOBI OTYyYeHHs 3TUII0BOTO crupra. dusnosornueckoe AecTBre 3TaHOA.
Conep:xxanue yueOHOro MaTepuaJia

W3omepust 1 HOMEHKIaTypa MpeICTaBUTeNeN BYX- U TPEXaTOMHBIX ciUpToB. OcoOeH-
HOCTU XUMHUYECKUX CBOMCTB MHOTOATOMHBIX CIIMPTOB, MX KAYECTBEHHOE OOHAPYKEHUE.
OTtaenbHbIC MPEACTABUTENN: STHUIICHTIIUKOIb, TTIUIEPUH, CIOCOOBI X TIOTyYEHUS, TIPaK-
TUYECKOE TPUMEHEHHUE.

Conep:xanue yueOHOro MaTepuaJia

DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTpOoeHUE GeHoa. B3anMHoe BIMsIHUE apoMaTHye-
CKOI'0 KOJIbLIA U TUAPOKCUIIBHOM TPYIIIIBL.

XuMuyeckue cBoicTBa (heHosa Kak PyHKIHS ero XMMUYECKOTo cTpoeHus. bpo-
MupoBaHue (eHona (kauecTBEHHas! peakilysi), HUTpOBaHHWE (MUKPUHOBAsI KUCIIOTA, €€
CBoOMCTBa U MpuMeHeHwne). OOpa3oBaHUE OKpaIIEHHBIX KOMIUIEKCOB ¢ HOHOM Pe . [Ipu-
MeHneHnue (enona. [lomydenue ¢peHosa B MpOMBIIIICHHOCTH.

Jlemoncmpayuu. Monenu MOJIEKYJT CIUPTOB M (peHO0JIOB. PacTBOpUMOCTH B BOJIE aJiKa-
HOJIOB, STWJICHTJIMKOJIS, TIuIepuHa, ¢perona. CpaBHEHHE CKOPOCTH B3aMMOJCHCTBHS

1,2

1,2

19




HATpHUs C 3TAHOJIOM, IIPOIIAHOJIOM-2, 2-METHIIIIPOIIaHOJIOM-2, riuiepuHoM. [Tomyuenue
OpoMdTaHa U3 3TaHoa. BeitecHeHne Gpenona u3 GeHonsITa HaTpUsl YTOJIbHOM KUCIOTOM.
Peakuust ¢penona ¢ popmanpaeruiom. KauecrBeHHbIE peakiiuu Ha PeHO. 3aBUCUMOCTH
pacTBopuMOCTH (heHoJla B BOJIE OT TeMIepaTypbl. BaumoneiictBue ¢enona ¢ pactBo-
poM mienoun. Pacnio3HaBaHue pacTBOpoB (eHoJIATa HATPUs M KapOoHaTa HaTpus (Oap-
00Ta)K BBIIBIXaEMOr'0 BO3/lyXa WU JAEHCTBUE CUIBHON KUCIOTHI). PacriosHaBaHue BOA-
HBIX pacTBOPOB ()€HOJIA U INIULEPUHA.

Ilpakmuueckan paooma No4

CBolicTBa MHOTOAaTOMHBIX CIIUPTOB.

1.8 AJbJeruabl ¥ KeTOHbI

Tema 1.8.1Anbaernanl.

Tema 1.8.2 KeToHbI.

Tema 1.8.3 IIpumeHenue u moJry-
YeHne KapOOHMJIbHBIX COeIMHe-
Huid. O0o0LIeHe 3HAHUIA.

Coaep:xanue yueOHOro MaTepHaJia

T'omonozuueckue paowt anvoezudoe u kemonos. Ilonstiue o KapOOHUIBHBIX COEIUHE-
HUSX. DNEKTPOHHOE CTPOEHUE KapOOHWIBHOM Ipymibl. i3oMepust 1 HOMEHKIIaTypa allb-
JETUI0B ¥ KeTOHOB. Du3nueckre CBOMCTBA KApOOHUIBLHBIX COSIMHEHHIA.
Conep:xxanue yueOHOro MaTepuaJia

Xumuueckue ceolicmea anboezuooe u Kemonoe. PeakuionHas criocoOHOCTh KapOo-
HWIBHBIX COCJTUHCHHA. PEakuu OKUCIICHUS allbJCTHUIOB, KAYECTBCHHBIC PEaKIUU Ha
aNbJEeTUIHYIO0 Irpynny. Peakiyu noamkoHaeHcanuu: odpazoBanue ¢peHosopopmabie-
THJTHBIX CMOJL.

Conep:xanue yueOHOro MaTepuaJia

[IpuMmeHeHne anbIeTHI0B U KETOHOB B OBITY U MPOMBIIUICHHOCTH. AJBACTHIBI U Ke-
TOHBI B Tipupoae (ddupHbie Macna, hepoMonsl). [Tonyuenne kapOOHMIBHBIX COEIMHE-
HUN OKHUCIIGHHEM CIUPTOB, TUApATAIMEH aIKHMHOB, OKUCICHHEM YTIeBOA0poaAoB. OT-
JIENbHBIE MTPEICTABUTENH AJbICTHIOB U KETOHOB, CIIEIIU(PUIECKHE CIIOCOOBI UX MOTy4de-
HUSI M CBOMCTBA.
Jemoncmpayuu. apoctepkHeBble 1 00bEMHBIE MOJEIN MOJIEKYJI allbJeTUI0B U Ke-
TOHOB. [lonydeHne yKCyCHOro ajibJieru/ia OKMCICHUE 3TaHoJa XpOMOBOM cmechio. Ka-
YECTBEHHbIE PEAKIIMH Ha AJIbJICTHIHYIO TPYIIY.

1,2

1,2

1,2

1.9 KapGoHoBbIe KHCIOTBI H HMX

Conep:kaHue y4eOHOT0 MaTepHuaJia

Tomonozuueckuii psao npedenvbHbIX 00HOOCHOBHBIX KAPOOHOBHIX KUCTIOM.
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NMPOU3BOJAHLIC

Tema 1.9. 1 KapOoHoBble kuc-

JIOTBI.
Py6exnbiii KoHTpoab Nel

Tema 1.9.2 CBoiicTBa kap0OOHO-
BBIX KHCJIOT.

Tema 1.9.3 Cii0:kHbI€ 3QHPHI.

Tema 1.9.4 Kupsil.

[TonsiTe 0 KapOOHOBBIX KUCIOTaX M WX KiIacCU(PUKANUA. DIESKTPOHHOE M MPOCTPaH-
CTBEHHOE CTPOEHHUE KapOOKCHIIbHOW IPpyMIIbl. ['oMonornyeckuii psia mpeaeabHbIX OJHO-
OCHOBHBIX KapOOHOBBIX KHCJIOT, MX HOMEHKJIAaTypa ¥ H30oMepHs. MeXMOIEKyIspHbIE
BOJIOPOJIHBIE CBSI3U KapOOKCUIIBHBIX TPYIII, UX BIUSHUE HA (PU3UUECKHE CBOMCTBA Kap-
OOHOBBIX KUCIIOT.

Coaep:xxanue yue0HOro MaTepuaJia

Peakuuu, WimocTpupyroye KUuCIOTHBIE CBOMCTBA U UX CPABHEHUE CO CBOMCTBAMMU He-
oprannueckux kucnot. OOpa3oBaHue (YHKIIMOHATBHBIX MPOU3BOIHBIX KapOOHOBBIX
kucnotT. Peakuuu stepudukanuu. AHTUAPHUIBI KAPOOHOBBIX KHUCIOT, UX MOJTYYSHHE U
IIPUMEHEHUE.

Cnocoowt nonyuenusa Kkapoonogvix kuciom. Omoenvhule npeocmagumeny u ux 3Ha-
yenue. OOIME CIIOCOOBI MOTYYEHUS: OKUCICHUE AJIKaHOB, AJIKEHOB, IEPBUYHBIX CIIHUP-
TOB, aJIbJIETH10B. BaxkHeimue npeacraBuTeny KapOOHOBBIX KUCIIOT, UX OMOJIOrHYecKas
poJIb, crienupuyYecKue crocoObl MOTyYeHHs], CBOMCTBA U IPUMEHEHHE MypPaBbUHOM, YK-
CYCHOM, MAJIbMUTUHOBOU ¥ CTEAPUHOBOM; aKPUIIOBOM U METAKPHUIIOBOM; OJIEMHOBOM, JIH-
HOJICBOI U JIMHOJICHOBOM; IIJaBeJICBOM; OCH30MHOM KHCIIOT.

Conep:xanue yueOHOro MaTepuaJia

CtpoeHre U HOMEHKJIATypa CIOKHBIX d(PHUPOB, MEXKKIACCOBAsT M30MEpHs C KapOOHO-
BbIMH KrcToTaMu. CriocoObl TOy4eHUs! CI0KHBIX 23UpoB. OOpPaTUMOCTh PEAKIH dTe-
puduKanuu u GaKkTOpskl, BIUIIOIINE Ha cMellleHre paBHOBecHs. OOpa30BaHME CII0KHBIX
o GupoB. [omustunentepedranar. JlaBcan kak mpeacTaBUTEIh CHHTETUHUECKUX BO-
JIOKOH. XMMHUYECKHE CBOMCTBA U MPUMEHEHHE CII0KHBIX I(PUPOB.

XKupsl kak crnoxabie dpupbl TaunepuHa. KapOoHOBBIE KHCIIOTHI, BXOSIINE B COCTaB
KHUPOB. 3aBUCUMOCTh KOHCUCTEHIIUH )KUPOB OT UX COCTaBA. XUMHUYECKHE CBOMCTBA KHU-
POB: THUIIPOJIN3, OMBUICHHE, THAPUPOBaHUE. bromornueckas posib )KUPOB, KX UCITONIH30-
BaHHE B OBITY U MMPOMBIIIJICHHOCTH.

1,2

1,2

1,2

1,2
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Conu kapoonoswvix kucaom. Mpuia. CriocoObl TOJIy4eHUS COJICH: B3aUMOICHCTBUE Kap-
OOHOBBIX KHCIIOT C METAJJIAMU, OCHOBHBIMHU OKCHIaMH, OCHOBaHUSIMU, COJISIMU; I1I€JI0Y-
HOW THAPOIU3 CIIOXHBIX dPUPOB. XUMHUECKHE CBOMCTBA COJIel KapOOHOBBIX KHCIIOT:
TUAPOIIN3, PeaKIIi HOHHOTO 0OMeHa. Mblia, CylHOCTh MOIOIIETO JAeicTBrsl. OTHOIIIE-
HUE MblIIA K kecTKoi Boje. Cunretnueckue mormue cpenctsa - CMC (neTepreHTs),
UX IPEUMYIIECTBA U HEJOCTATKHU.

Jlemoncmpayuu. 3HakoOMCTBO ¢ (PU3MYECKUMH CBOMCTBAMH Ba)KHEHIINX KapOOHOBBIX
KucnoT. Bo3ronka 0eH3o0itHoi KucinoTel. OTHOIIEHHE Pa3IMYHbIX KapOOHOBBIX KHUCIOT
K Bozie. CpaBHeHune pH BOJHBIX pacTBOPOB YKCYCHOM U COJISHOM KHCIJIOTHI OJMHAKOBOM
MossipHOCTH. [lonyueHne npusTHO MaxHYIIETo CI0KHOTO 3pupa. OTHOLICHHE CTUBOY-
HOTO, TIOJICOJTHEYHOT'0, MAITMHHOTO Maces M MaprapuHa K OpOMHOM BOJAE U PacTBOPY
nepMaHTaHaTa Kajaus.

1.10 YriaeBoanl
Tema 1.10.1 Monocaxapuasbl.

Coaep:xanue yueOHOro MaTepuaJia

Ilonamue 06 y2nesooax. Knaccudukaius yrieBogoB. MoHo-, 11- U TIOJIHcaxa-
pHUABI, PEICTABUTENN KaXKAOW I'PYMIBl YIIEBOAOB. bruosornyeckas posib yrieBoJOB,
UX 3HaU€HHUE B )KU3HM YEJIOBEKA U OOIIECTB.

Momnocaxapuodwi. CTpoeHue 1 oNTHYeCKasi U30MepHsi MoHocaxapuoB. x kiac-
cuduKanys 1Mo YUCIy aTOMOB YIJiepoJa U Ipupojie KapOoHWIbHON rpymmbl. Dopmysibl
Qumepa u Xeyopca 17 U300pakeHHsI MOJIEKyJ MOHOcaxapuaoB. OTHECEeHHE MOHOCA-
XapuaoB K ¥ b-psany. Baxunelimue npencraBuTen MOHO3. [ 110K03a, CTpOEHUE €€ MO-
JIEKYJIbl U pu3nyeckue cBorcTBa. Tayromepus. XUMHUYECKHE CBOMCTBA IIIIOKO3bI: peak-
UM 110 AJIbJeTUAHOM rpymre ("'cepeOpsHOro 3epkana', OKHCICHHE a30THOI KUCIIOTOH,
ruipupoBanue). Peakuuu TriroKo3bl Kak MHOTOATOMHOTO CIIMPTA: B3aHMMOJCHCTBHE
III0KO3bI ¢ ThapokcuoM meau (1) mpu komHaTHOH TemnepaType u HarpeBaHuu. Pas-
JUYHBIE TUTIBI OPOKEHUs (CIUPTOBOE, MOJIOUYHOKKCIOE). ['moko3a B mpupoje. buono-
ru4eckKasi posib ¥ IpUMeHEeHHe IoKo3bl. DpykTo3a Kak n3omep riroko3bl. CpaBHEHHE
CTPOCHUSI MOJICKYJIbI U XUMHUYECKHX CBOMCTB IIIOKO3BI U ()pYyKTO3bl. DPPYyKTO32a B MPH-
pojie u ee OrosIoruUecKas poJb.

1,2
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Tema 1.10.2 {ucaxapuasbl.

Tema 1.10.3 [loaucaxapuabl.

[Tento3el. Pubo3a u nezokcupu603a Kak mpeacTaBuTeNu anpaoneHTo3. Ctpoe-

HUE MOJIEKYJI.

Coaeprxanue yueOHOro MaTepuasa

Crpoenune nucaxapunos. Crioco0 cousieHeHus IUKI0B. BoccTaHaBnuBaronme u HeBoC-
CTaHaBJIMBAIOIIME CBOMCTBA JMCAaXxapuIoB KakK CJIEICTBUE COwIeHeHus nukia. Ctpoe-
HHUE U XMMHUYECKHE CBOMCTBA caxapo3bl. TeXHOJIOrn4ecKre OCHOBBI IIPOU3BOJICTBA Ca-
xapo3bl. JIakTo3a U MaabTO3a, KaK M30MEPbI CaXapo3bl.

Coaep:xxanue yueO0HOro MaTepuaJia

Obuee crpoenue noaucaxapuaos. CTpoeHHEe MOJIEKYJIbl KpaxMaia, aMuiIo3a 1 aMuiIo-
nekThH. du3nyeckre CBOWCTBA KpaxMaia, ero HaXoKJeHHUe B MPpHUpoJie U Ouosoruye-
ckast poib. ['nmukoreH. XuMuueckue CBOMCTBa kpaxmaina. CTpoeHHE HJIEMEHTApHOTO
3BEHA LEJUTI0JI03bl. BiMsiHIE CTpoeHUs MOIMMEpPHON 1enu Ha (U3NYECKHe U XUMUYe-
CKH€ CBOMCTBA IEJUTIOI03bl. [ MAPOIN3 LETI0/103bl, 00pa30BaHUE CIIOXKHBIX 3(UPOB C
HEOpPraHMYECKUMHU U OpraHMYecKUMHU KucioTaMu. [loHaTHE 00 HCKYCCTBEHHBIX BOJIOK-
Hax: alleTaTHBIN IIeNK, BUcKo3a. HaxoxxaeHnue B mpupojae 1 Ouonoruyeckas poiib 1es-
mto103bl. CpaBHEHHE CBOMCTB KpaxMaia U HEeJUTI0I03bI.
Hemoncmpayuu. O6pasipl yriaeBoJoB U u3aeauid u3 Hux. [lonydenue caxaparta Kaib-
1LIMs U BBIJIEJIEHUE CaXapo3bl U3 pacTBOpa caxapara Kaibliys. BzanMonelicTBre ritoKo3sl
¢ (ykcuHcepHHCTOW KHUCIOTOM. OTHOIIEHHE PAaCTBOPOB caxapo3bl U MaJbTO3bl K
Cu(OH); npu HarpeBanuu. O3HaKOMJIEHHE C (U3UUYECKUMHU CBOMCTBAMM Kpaxmaia U
nesuTrosio3el. Habyxanue 1estoso3sl ¥ kpaxmana B Boje. [lonydenue TpuHuTpara me-
710710361 KoJIeKus BOJIOKOH.

1,2

1,2

1.11 AMUHBI, AMMHOKHUCJIOTHI,
0eskmn

Tema 1.11.1 AMHHBI

Conep:kanue y4eOHOT0 MaTepHuaJia

Knaccugukayusa u uzomepusn amunos. Ilonsitue o6 amunax. [leppuynbie, BTOpUUHbIE
U TpeTHYHbIe aMuHBL. Kiaccuukaius aMyHOB 110 TUITY YTJIEBOJOPOJHOTO PaHKaIa U
YUCJIIY aMUHOTPYIIL B MOJICKYJIC. I"'oMonoruueckue pAAbI MPEACIIBHBIX aJII/I(l)aTI/I‘IeCKI/IX
¥ apOMAaTHYECKNX aMUHOB, H30MEPHS U HOMEHKIIATypa.

Xumuueckue ceoiicmea amunos. AMAHBI Kak OpPraHUYECKHe OCHOBAHMUS, X CPAaBHCHHE

1,2
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Tema 1.11.2 AMHHOKHCJIOTBI.

Tema 1.11.3 Beakn.

C aMMHMAaKOM M JIPYIMMH HEOPraHMYECKUMHU OCHOBaHHUSAMHU. CpaBHEHHME XMMHUYECKHX
CBOWCTB ayiM(haTHUECKUX U apoMaTHdecKnx aMrHHOB. OOpa3oBaHue aMUI0B. AHHIIMHO-
Bble kpacutenu. [loHsTHE O cUHTeTHUYECKUX BoJIOKHAX. [lonnaMuapl U noauaMuaHble
CUHTETHYECKHUE BOJIOKHA.

Ilpumenenue u nonyuenue amunos. llonydenne amunos. Pabots! H.H. 3ununa.
Coaep:xxanue yue0HOro MaTepuaJia

[Tonstue 00 aMUHOKMCIIOTaX, UX KiIaccupukanus U crpoeHre. OnTruyeckas n3oMepust
a-aMMHOKHCIO0T. HoMeHKIaTypa aMMHOKHCIOT. /IBOMCTBEHHOCTh KMCIOTHO-OCHOBHBIX
CBOMICTB aMMHOKMCIIOT M €€ IpUYMHBL. bunonspHsle MOHBI. Peaknuu xoHaeHcanuu.
[Tentuanas cBs3b. CHHTETHYECKHE BOJIOKHA: KallpoH, YHaHT. Knaccuukarys BOJIOKOH.
[Tony4yeHne aMMHOKHUCIIOT, MX IPUMEHEHUE B OHOIoTnYecKast yHKIIHS

Conep:xxanue yueOHOro MaTepuaJia

benku xak npupoHbie noiaumepsl. [lepBuuHnas, BropuyHas, TpeTUYHAs U YeTBEPTUYHAS
CTpYKTYpbl OenkoB. OubOpuIsipHble U TI0OYNsipHbIE Oenku. XUMHYECKHE CBOMCTBA
OENIKOB: TOpeHHe, AeHaTypalus, THIPOIN3, KaueCTBEHHBIE (I[BETHbIE) peakiiuu. bruono-
rudeckue QyHKIMY OeIKoB, X 3HaueHue. benku kak koMmoHeHT nuiy. [Ipobiema 6en-
KOBOT'O TOJIOAIAHUS U ITyTU €€ PELICHHUS.

Jemoncmpayuu. Ouznyeckue CBONCTBA METUIAMUHA: arperaTHOE COCTOSIHUE, IBET,
3arax, OTHOIIEHHE K Boje. ['openne MetmnaMmuna. BzaumoelicTBue aHniInMHa 1 METH-
JaMHHA ¢ BOJIOM 1 kucinotamu. OKpaliBaHue TKaHeH aHUIMHOBBIMU KpacutensaMu. O0-
HapykeHHe (PYHKIIMOHAIBHBIX TPYIII B MOJIEKY/IaX aMMHOKUCIOT. HelTpanu3zamnus mie-
JI0YX aMHUHOKMCIIOTOW. HelTpanu3anus KUCIOTb aMUHOKUCIIOTON. PacTBopeHue u oca-
JKIeHne OEJIKOB.

1,2

1,2

Ilpakmuueckoe padoma Ne5

N3yuenune cBONCTB OEIKOB.

1.12. A3oTcoaep:kaiiue rerepo-
IHMKJIMYeCKHe COeIMHEeHNS.

Tema 1.12.1 HykJiemHOBBIE KHC-
JIOTBI.

Coaep:xanue yueOHOro MaTepuaJia

Hyxkneunogvle kuciomol. HykienHoBble KUCIOTHI KaK MpUpOAHbIe monuMepsl. Hyk-
JI€OTU I, UX cTpoeHue, npumepsl. ATD u A1, nx B3auMonpeBpaiieHue 1 pojib 3TOro

1,2
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Tema 1.12.2 JlekapcTBa 1 npena-
paThbl, U3rOTOBJIEHHbIE METOAAMU
reHHOU UHKeHepuH U OMOTEeXHO-

JIOTHH.

npouiecca B npupoze. [lonsitue IHK u PHK. Ctpoenne IHK, ee nepBuunas u Bropuu-
Has cTpykrypa. Paboter @. Kpuka u [I. Yorcona. KomniueMeHTapHOCTb a30THCTBIX OC-
HoBaHui. Permnkanus JIHK. Ocobennoctu crpoenus PHK. Tunst PHK u ux 6uonoru-
yeckue (pyHkuuu. [loHsiTHe 0 TpoudHOM Koje (komoHe). bruocuHTe3 Oenka B KUBOM
KJIETKE.

Coaep:xxanue yue0HOro MaTepuaJia

['ennas unxeHepus u OuotexHosorus. Tpancrenusie pOpMbl pacTEHUN U JKUBOTHBIX.
Jlemoncmpayuu. Mojenn MoKyl BaKHEWIIUX rerepouukino. Kosmnekuusa rerepo-
LHUKJIMYECKUX coelMHeHM. [leficTBue pacTBOpa NupuAMHA HAa UHAKUKATOp. B3aumonen-
CTBUE NMUPUJMHA C COISTHOM Kucnotoi. Moaens monekynsl JIHK, nemoncTpauus npus-
[[MIIa KOMIUIEMEHTAPHOCTU a30TUCTBIX OCHOBaHUIl. OOpa3lbl IPOAYKTOB MMUTAHUS U3
TpaHCTE€HHBIX ()OPM PAaCTEHMH U KUBOTHBIX. JIeKapcTBa U mpenapaTsl, U3TOTOBICHHbIE
METOJJaMU T€HHOM MH)KEHEPUU U OMOTEXHOJIOTHUH.

1,2

1.13. BuoJjorn4yecKy aKTUBHBIE

coeIMHEeHUsA
Tema 1.13.1 Buramunbl. @ep-
MEHTBI.

Tema 1.13.2 T'opMoOHBI.

Coaep:xanue yueOHOro MaTepuaJia

®Depmenmut. TloHaTue 0 pepMeHTaX Kak O OMOJIOTMYECKUX KaTajau3aTropax OelKOBOH
npuposl. OCOOEHHOCTH CTPOCHHS M CBOWCTB B CPAaBHEHHWU C HEOPTaHMYECKHMMH KaTa-
nu3aropamu. Kimaccudukanus pepmenToB. OCOOEHHOCTH CTPOSHUS U CBONCTB (hpepMEH-
TOB: CENIEKTUBHOCTH M 3(PPEKTHBHOCTH. 3aBHCUMOCTh aKTUBHOCTH ()EPMEHTOB OT TEM-
nepatypsl 1 pH cpenpl. 3HaueHne (HepMEHTOB B OMOJIOTHN W MIPUMEHEHHE B TIPOMBIIII-
JIEHHOCTH.

Bumamunwi. Ilonstue o Butamunax. Mx knaccuduxanus u o6o3nauenue. Hopma mno-
TpebyieHus: BUTaMUHOB. BojjopactBopumblie (Ha mpumepe ButamMmuHoB C, rpymnsl B u P)
U KHPOpACTBOpUMBIE (Ha mpuMepe BUTaMUHOB A, D U E). ABUTaMMHO3BI, TUIIEPBUTA-
MHUHO3bI U THIIOBUTAMUHO3bI, UX MPO(MUIAKTHKA.

Conep:xanue yueOHOro MaTepuaJia

T'opmonwt. TlonsaTHE 0 TOPMOHAX KaK OMOJIOTMYECKH aKTUBHBIX BEIIECTBAaX, BHITIOIHS-
IOIIMX AHIOKPUHHYIO PETYJISIMIO JKU3HEACATENbHOCTH opranu3MoB. Kiaccuduxanms
TOPMOHOB: CTE€POU/IbI, IPOU3BOIHBIE AMUHOKUCIIOT, TOJUIENTHIHbIE U OEJIKOBBIE TOp-
MOHBI. OTIebHBIE TPEJCTABUTENN: ICTPAANOI, TECTOCTEPOH, MHCYJIUH, aIPEHAJINH.

1,2
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Tema 1.13.3 JlekapcTBa.

Coaeprxanue yueOHOro MaTepuasa

Jlexapcmea. IloHsiTHE O TIEKapCTBaX KaK XMMHOTEPANIEBTUYECKUX Mpenaparax. Kparkue
UCTOPUYECKHE CBEICHUSA O BOSHMKHOBEHMU M Pa3BUTUM XUMHUOTEpanuu. [ 'pynmsl je-
KapCTB: CyIb(aMuIbl (CTPENTOIU), AHTUOMOTUKY (TIEHUIMILINH ), aHTUITUPETUKH (ac-
MUPHUH), aHAJBICTUKHU (aHANBIUH). MexXaHu3M JeHCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX
MpenaparoB, CTPOCHUE MOJIEKYJI, TPOTHO3UPOBAHUE CBOMCTB HA OCHOBE aHAJIM3a XUMU-
YEeCKOro CTpOeHHS. AHTHOUOTHKH, UX KJIaCCU(PUKALIUA IO CTPOCHUIO, THITY U CIIEKTPY
neiictBus. bezonacHble ciocoObl MPUMEHEHHS, IEKAPCTBEHHBIE (POPMBI.
Jlemoncmpayuu. CpaBHenme ckopoctu pasznoxenus H202 non neiictBuem depmenta
KaTaja3bl U Heoprannueckux karanuzatopos: O, PeCl3, MnO,. O6pa3iibl BATAMUHHBIX
npenapatoB. [lomuBuramunsl. Mmumoctpanuu gororpaduii )XKUBOTHBIX C Pa3IMYHBIMU
¢dbopmamu aBUTaMHHO30B. [11aKaT ¢ 1300pakeHneM CTPYKTYPHBIX (hOpPMYII ACTpaauoa,
TECTOCTEPOHA, ajJipeHanuHa. Bzaumonaeiicteue anpenanuna ¢ pactsopom PeCl3. benko-
Bas MpUpPOJAa MHCYNWHA (LBEeTHas peakuus Ha Oenku). [lmakarel WM KOAOrpaMMBbI C
dopMynaMu amuia cyiab(haHUIOBONH KUCIOTHI, TUTUAPO(OIUEBBIN U JTOKHOW JUTUIPO-
(bonmeBoil KUCIIOT, OEH3WINEHUIIWIUIMHA, TETPAUKINHA, IeOoTaKCHMa, aCIUPHHA.

1,2

Camocmoamenvnas padboma cmyo0enmog

CaMOCTOSTEIIbHOE HU3YUCHUC TCOPCTUYCCKOI'O MaTCpHaJIa.

Pa3nes 2. O01mas 1 Heoprannyeckast XuMms.

2.1 Xumus — HayKa 0 BelecTBax

Tema 2.1.1 Xumusi — HayKka o Be-
1IeCTBax

Conep:kanue y4eOHOT0o MaTepuaJa

Cocmae éewgecmea. Xumudeckue 371eMeHTh. CIocoObl CYIIECTBOBAHUS XUMUYECKUX
AJIEMEHTOB: aTOMBI, IPOCTHIE U CIOXHBIE BEIIECTBA. BeliecTa MOCTOSIHHOTO U Nepe-
MEHHOI'0 COCTaBa. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. BelecTBa MOJIEKYISpHOTO U
HEMOJIEKYJISIpHOTO cTpoeHus. CrocoObl OTOOpakeHHs MOJEKYJI: MOJICKYJSIPHBIE U
CTPYKTYpHBIE ()OPMYIIBI; IAPOCTEPKHEBBIE U MacIITabHBIE TpocTpaHcTBeHHbIE (CTIO-
apra-bpurne6a) Moenu MOJIEKYII.

H3zmepenue geutecmea. Macca aToMOB U MOJIEKYJ1. ATOMHas enHuIa Maccel. OTHOCH-

1,2
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Tema 2.1. 2 Cmecu Berects. Mac-
coBasi 1 00bLeMHAA 01U KOMIIO-
HEHTOB CMECH.

TCJIbHBIC aTOMHAA U MOJICKYJIsIpHAad MaccChI. KonmaectsBo BCIICCTBA U CAUMHHUIBI €TI0 U3-
MEpEHUs: MOJIb, MMOJIb, KMOJIb. Yucno ABoraapo. MossipHast macca.

Conep:xanue yueOHOro MaTepuaJia

Azpecammusle cocmoanun eeujecmea: Teepaoe (KpUcCTalIMueckoe u aMophHoe), Ku-
KOe U ra3o00pa3Hoe. 3aKoH ABOTaJIpo U €ro cieAcTBUs. MomspHblii 00beM BElIeCTB B
razoo0pazHoM coctosiHuu. OObeIMHEHHBII Ta30BbIi 3aKOH U ypaBHEHHE MeHieneeBa-
Knaneiipona.

Cmecu seuwjecme. Paznuunsi MeXIy CMECSIMU U XUMUYECKUMU COeTUHEHUsIMU. Macco-
Bas U 00BbEMHasl 10JIM KOMIIOHEHTOB CMECH.

Jemoncmpayuu. OnbIThl, WUIIOCTPUPYIOLIUE 3aKOH COXPAHEHUS MAacChl BELIECTB.
Ha6op moneneit atromoB 1 Mosiekyi. HekoTophbie BemecTBa KoaudecTBoM B 1 Moiib. Mo-
JIeTb MOJIIPHOTO 00beMa ra3oB.

1,2

2.2.CTpoenue aTroma

Conep:xxanue yueOHOro MaTepuaJia

Amom - cnoxcnasa wacmuya. Jloka3aTeabCTBa CI0XKHOCTH CTPOEHHS aTOMa: KaTOJHbIE
U PEHTTE€HOBCKHE JIyuH, POoTO3(h(PEeKT, pai0aKTUBHOCTb, JIEKTPOJIU3.

[TnanerapHast mozens atoma O. Pesepdopna. Ctpoenue atoma no H. bopy. Co-
BPEMEHHBIE NPEACTABIEHUS O CTPOCHUM aToMa. KopmycKyasipHO-BOJIHOBOM Iyainu3m
4acTULl MUKPOMHMPA.

Cocmaeé amomnoz2o a0pa - HyKJIOHBI: IPOTOHBI U HEUTPOHBL. M30TONBI M HYKJIHJIBIL.
Y CcTOMYMBOCTSH s1€ep.

Dnexmponnan o6onouka amomos. Ilonstue 06 MEKTPOHHONU OpOUTAIN U DIIEKTPOH-
HOM obinake. KBaHTOBBIE UMcia: ri1aBHOE, OpOUTaIbHOE (T0OOYHOE), MATHUTHOE U CIIH-
HOBo€. Pacripenenenne 31eKTPOHOB IO SHEPTETUYECKUM YPOBHSM, MOJYPOBHSIM H Op-
OuTansAM B COOTBETCTBMM C NMPUHLUIIOM HaMMEHbIIEH 3Hepruu, npuHiunom [laymu n
npaBuioM ['yHaa. DneKTpoHHbIE KOHPUTypallui aTOMOB XMMHUYECKHUX 3JIEMEHTOB.
BaneHTHbIE BO3MOKHOCTH aTOMOB XMMHUYECKUX 3JIEMEHTOB.

DNeKTpOHHAs KIACCU(PUKAIMSI XUMHUECKUX dJIEMEHTOB: S-, P-, d-, fFaIeMeHTHI.

1,2
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Jemoncmpayuu. ®orordpdext. Moaenu opouTaneit pasnuaHoi GOPMBI.

Ilpakmuueckan paboma Ne6

:‘)J'ICKTpOHHOG CTPOCHUE aTOMOB.

1,2

Tema 2.3. 1 IICXD JI.A. Menaeine-
eBa B CBeTe Y4YEeHHUSI 0 CTPOEHUH
aToMa

Tema 2.3.2 Ilepuoanyeckoe u3me-
HeHHe CBOMCTB 3JIeMEHTOB.

Conep:kanue y4eOHOT0 MaTepHuaJa

OmKkpbimue nepuoouyeckozo 3akona. IIpeAnocbUTKy: HaKOMIIeHUE (PAKTOIOTHIECKOTO
MaTepuaia, padbotsl npeamectseHHukoB (M.B. [lebepeitnepa, A.D. lllankyptya, [x.A.
Hreronenaca, JI.YO. Meiiepa), cve3n xumukoB B Kapicpya, nuunoctHsie kauecta JI.1.
Menneneesa. Otkpoitie [{.J1. MenaeneeBbM epuoinyecKkoro 3aKkoHa.
Ilepuoouueckuii 3akon u cmpoenue amoma. V13oronsl. CoOBpeMEHHOE MTOHATHE XUMU-
Y4eCKOTo AJieMeHTa. 3akoHOMEepHOCTh I'. Mo3nu. CoBpemenHast popMyInpoBKa IMepHo-
audeckoro 3akoHa. Ilepuoanueckas cuctema u ctpoeHue aroma. OU3HUECKUi CMBICIT
MOPSIKOBOTO HOMEpPA IEMEHTOB, HOMEPOB I'PYIIBI U IIEPUO/A.

Conep:xxanue yueOHOro MaTepuaJia

[lepnonnueckoe n3BMEHEHUE CBOMCTB 3JIEMEHTOB: Pailyca aTOMa; SHEPIUH HOHU3AIUY;
ANEKTPOOTPULIATENBHOCTU. [IpUUMHBI H3MEHEHHSI METAINTMYECKUX U HEMETAIITNYECKUX
CBOIICTB AJIEMEHTOB B IpyMIax U MEepUojJaxX, B TOM YUCIE OOJBIINX M CBEPXOOIBIIHX.
3HaueHHE NMEePUOJNYECKOr0 3aKOHA U MEPUOIUYECKON CUCTEMbl XUMHUYECKUX DJIEMEH-
toB JI.1. Menneneena /uisi pa3BUTHS HAYKU U IOHUMAHUS XUMUYECKON KAPTUHBI MUPA.
Jemoncmpayuu. Pa3znuunbie BapuaHThl TaOIUIBI IEPUOIUIECKON CUCTEMBI XHMHYE-
ckux anemeHToB J[.1. MenneneeBa. OOpa3Iisl MPOCTHIX BEIIECTB OKCUIOB M THIPOKCH-
noB anemenToB I mepuona.

1,2

Camocmoamenvnas padboma cmyoenmoas.

CamocTosiTeTbHOE U3YYEHUE TEOPETUUECKOTO MaTEpHaa;
CamocTosiTeTbHOE pelleHne 3a/1a4

CamocTosTenpHas MOAroTOBKa pedepara 1mo TeMaTuKe:

e Kusnp u nesrenpHocts [[.1. Menneneena.

o «llepuoanueckomy 3aK0oHY OyAyIlee HE TPO3UT PA3PYIICHUEM. .. ).
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2.4 CtpoeHue BellecTBa
Tema 2.4.1 Buabl XuMHYeCKHX
cBsa3eil

Conep:xanue yueOHOTro MaTepHaJia
Ilonamue o xumuueckoii céazu. TUIIEI XUMHYECKHUX CBSI3€i: KOBaJICHTHAS, HOHHAS, MC-
TaJUTM4ecKasi ¥ BOJAOPOJIHAS.
Kosanenmnasn xumuueckasn ceéa3v. JIBa MexaHu3ma o0Opa3oBaHUs dTOU CBsI3U: OOMCH-
HBII U JOHOPHO-aKLeNnTOPHbINA. OCHOBHBIE TAPAMETPHI 3TOT0 THUIIA CBS3U: JUIMHA, [IPOY-
HOCTb, YrOJl CBSI3U WJIM BAJICHTHBIH yrojl. OCHOBHBIE CBOMCTBA KOBAJEHTHOM CBS3H:
HACBIIIEHHOCTD, MOJISIPU3YEMOCTh U MPOYHOCTh. DIEKTPOOTPULIATEILHOCTh U KJIACCH-
¢buKalysa KOBAIEHTHBIX CBA3EH M0 3TOMY MIPU3HAKY: MOJISIPHAS U HETIOJISIpHAs KOBAJICHT-
HbI€ CBs3H. [10JIIpHOCTD CBSA3H U MOJSPHOCTH MOJIEKYIbl. CrIOCcO0 MepeKphIBaHUs SJICK-
TPOHHBIX OpOUTaNell U KiIaccu(UKalys KOBAJICHTHBIX CBSI3€H 10 TOMY MPU3HAKY: a- U
n-cBsi3U. KpaTHOCTh KOBAJICHTHBIX CBSA3EH M KJacCHU(UKAIUS UX M0 STOMY MPU3HAKY:
OJIMHApHBIE, IBOMHBIE, TPONHBIE, TOTYTOPHBIC. THIBI KPUCTATUTMYECKUX PEIIETOK Y Be-
IIECTB C ATUM THIIOM CBSI3U: aTOMHBIC M MOJEKyJsipHble. DU3NUYECKHE CBOICTBA Be-
HIECTB C OTUMHU KPUCTATUNIMYECKUMH PEIIETKaAMH.
Honnaa xumuueckan c6a3b, Kak KpaiHUI CIydail KOBaJIEHTHOMW MOJIAPHON CBsA3U Me-
XaHU3M 00pa3oBaHusl HOHHOM CBs3U. MlOHHBIE KpUCTAUIMUECKHUE PElIEeTKH U CBOMCTBA
BEILECTB C TAKUMH KPUCTAIIIAMHU.
Memannuueckasa xumuueckas cea3b, Kak 0COOBIN THUI XUMUYECKOU CBS3H, CYIIECTBY-
IOIMNA B MeTalljIax U ciyiaBax. Ee oTiau4us U cXOACTBO C KOBAJIEHTHOW M MOHHOM CBS-
3stMu. CBOMCTBA METAINTMYECKOM CBS3U. MeTauinueckue KpUCTaNInueCKUe PEeleTKH U
CBOMCTBA BEILIECTB C TAKUMHU KPUCTAIIAMH.
Booopoonaa xumuueckan ceéazv. Mexannsm o0pa3oBaHus Takoi cBs3u. Ee kimaccudu-
KaIsi: MEXKMOJICKYJISIPHAsI ¥ BHYTPUMOJICKYJIIpHAs BOJIOPOHBIE CBSI3U. MOJEKYIIsp-
HbIE KPUCTAJUTMYECKUE PEIIETKH JIJIsI 3TOTO TUTIA CBsI3H. DU3NUYECKHre CBONCTBA BEIIECTB
C BOJIOPOJHOM CBA3BIO. bHojormyeckas pojib BOJAOPOAHBIX CBSA3EH B OpraHU3alUU
CTPYKTYp OHOIIOTMMEPOB.

Enunas npuposia XMMHYECKUX CBS3€M: HAJTMUUE Pa3JIMYHbIX TUIIOB CBSI3EH B O1-
HOM BEUIECTBE, IEPEXO0 OJJHOTO TUIA CBS3HU B APYTrOU U T.II.

1,2
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Tema 2.4.2 Komniekcoodpa3oBa-
Hue. [ToHsITHE 0 KOMIJIEKCHBIX CO-
eIMHEeHUsIX.

Komnnexcooopaszosanue. I1oHsTHE O KOMIUIEKCHBIX coequHeHUsAX. KoopanHannonHoe
YHCII0 KOMILIEKcooOpa3oBarens. BuyTpeHHsst 1 BHenHsIsI cepa komiiekcoB. Homen-
KJIaTypa KOMIUIEKCHBIX COEAMHEHUI. 1IX 3HaUeHUeE.

Hemoncmpayuu. Monenu MOJIEKYJT pa3JIMYHON apXUTEKTYpbl. Moaenu u

2 3

BO3YILIHBIX 1IAPOB MPOCTPAHCTBEHHOI'O pacHojiokeHus 8p-, 8p -, 8p -ruOpUIHBIX Op-
ourtaneil. Moaenu KpUCTAIUIMUECKUX PELIETOK Pa3IMYHOro Tuna. Mojenu MOJIeKys
JIHK u Genxka.

1,2
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2.5. [Tonumepnbl
Tema 2.5.1 IlosimMepsbI — BBICOKO-
MOJIEKYJ/ISIPHbIE COeIMHEHMS

Tema 2.5.2 CpaBHeHHe CBOIiCTB
TEePMOPEAKTUBHBIX H TEPMOILIIA-
CTHUYHBIX MJIACTMACC.

Conep:xanue yueOHOTro MaTepuaJia

Heopzanuueckue nonumeput. I1osmMeps! - TPOCTHIE BENIECTBA C aTOMHON KPUCTAILTH-
YEeCKOM PeIeTKOW: aJUIOTPOIHBIE BUOM3MEHEHHS yriiepoaa (anmas, rpadut, KapOuH,
(dysepeH - B3aMMOCBsI3b THOPUIN3ALMU OpOUTAJICH Y aTOMOB YIJiepoJia C MPOCTpaH-
CTBCHHBIM CTPOCHHUEM aJUIOTPOIHBIX MOAM(UKALNKN); CEIeH M TEJLIYp LENOYSUHOrO
cTpoeHusi. [TosmMepsl - CI0XKHBIC BEIIECTBA ¢ aTOMHOW KPUCTALTMUECKOW PEIeTKOM:
KBapIl, KpEMHE3eM (JIMOKCHIHBIC COCIMHEHUSI KPEMHUS ), KOPYHII (OKCHJI aJTFOMHHHUS ) U
ITFOMOCHJTUKATHI (TIOJIEBBIC INIATHI, CIFOJA, KAOJIHH). MHUHEpalibl U TOPHBIC TOPOJIBI.
Cepa mnactuueckas. MuHepalbHOE BOJIOKHO - acOecT. 3HaueHHne HEOPraHUYeCKUX MpHU-
POJHBIX MOTUMEPOB B (POPMHUPOBAHUU OJTHON U3 T€OTOTUYECKUX 000J0UYEK 3eMITU -JTH-
ToC(hephl.

Conep:xanue yueOHOro MaTepuaJia

Opzanuueckue nonumepel.

CriocoObl UX MOTYYESHHsI: pEaKIIUK MOTUMEPHU3AINH U PEAKIIUH TOJTHUKOH ICHCAIIHIH.
CTpyKTYypBhl OTUMEPOB: JTUHEHHbBIE, pa3BETBICHHBIC U POCTpaHCTBEHHBIE. CTPYKTY-
pUpOBaHUE MOJMMEPOB: ByJTKaHU3AIMS KaydyKOB, 1yOieHne OeKOB, OTBEPKICHUE
MOJIMKOHACHCAIIMOHHBIX MouMepoB. Kiaccudukaiys moimMepoB Mo pa3aTudHbIM
MpPU3HAKAM.

Jemoncmpayuu. Konneknyn mjaactMace, KaydyKoB, BOJIOKOH, MUHEPAJIOB U TOPHBIX
nopoJ1. MuHepabHOE BOJIOKHO - acOeCT U M3/1eus U3 Hero. MoJieln MOJIeKyIT OelTKoB,
JIHK, PHK.

1,2

2.6. IucniepcHble CHCTEMBbI

Conep:kanue y4eOHOT0 MaTepHuaJia

Ilonamue o oucnepchnvix cucmemax. Knaccudukanus JUCIIEPCHBIX CUCTEM B 3aBUCH-
MOCTH OT arperaTHOro COCTOSTHUS TUCIIEPCUOHHON Cpe/ibl U AUCTIEPCHOMN (a3bl, a TAKKeE
1o pasmepy ux vactull. ['pyboaucrnepcHble CUCTEMBI: SMYJIbCUH U CyCIIeH3UH. TOHKO-
JUCTIEPCHBIE CUCTEMBbI: KOJIJIOUTHBIE (301U U TN ) U UCTUHHBIE (MOJIEKYIIpHbIE, MOJIe-
KYJISpHO-UOHHBIE U MOHHBIE). DpdexT Tunnansa. Koarynsaius B KOJUIOUAHBIX PacTBO-
pax. CuHepe3uc B TelisX.

3Hauenue OucnepcHvIX cucmem B )KUBON U HEKUBOU MTPUPOJAE U MPAKTUYECKOUN KU3HU
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YeJIoBeKa. DOMYJIbCUU U CYCIIEH3UU B CTPOUTENILCTBE, MUIIEBOM M MEAMIIMHCKON IPO-
MBIIIJIEHHOCTH, B KOCMETHKe. bronornueckue, MEIUIIMHCKIE H TEXHOJIOTMYSCKHUE 30IH.
3HaueHue refiei B opraHu3alliy ,KUBoM MaTepuu. buojornueckue, nuieBbie, MEIUIIUH-
ckue, kocmeTndeckue renu. CuHepesnc Kak (hakTop, OmpeeNsiFoInidi CPOK TOAHOCTH
MPOJYKIMH HA OCHOBE reieil. CBepThIBaHNE KPOBU KaK OMOJIOTUYECKHIT CHHEPE3HC, €ro
3HAYCHHE.

Hemoncmpayuu. Busibl TUCIIEPCHBIX CUCTEM U UX XapakTepHble Nmpu3Haku. [Ipoxox-
JICHUE JTy4ya CBETa Yepe3 KOJJIOUHbIE U HCTUHHBIE pacTBOphI (3 ekt Tunnamns).

2.7. XuMnueckue peakuumn
Tema 2.7.1 Knaccudukanus xu-
MHMYECKHMX peaKlnii B Oprannye-
CKOIl 1 HEOPraHMYecKOoil XMMHUHU

Tema 2.7.2 TenuioBoii 3¢ ekt xu-
MH4YecKkux peakuuii. Tepmoxumu-
YyeCKHe YPaBHEHHUH.

Coaep:xanue yueOHOIro MaTepHuaJia

Knaccugukayua xumuueckux peakyuii 6 Op2anuyecKkoil u Heop2aHu4ecKol Xumuu.
[TonsTHe 0 XxMMuYeckol peakiuu. Peakuuu, uaynie 6e3 U3MEHEHHs KayeCTBEHHOTO
COCTaBa BEUIECTB: aJUIOTPONMU3alus U H3oMepu3anus. Peakiuu, naymnuye ¢ i3aMEHEHUEM
COCTaBa BEIECTB: MO YUCIY U XapaKTepy pearupyroumx U oOpa3yroolxcs BELIeCTB
(pa3noxxeHusi, COEJMHEHUS, 3aMellIeHus, 0OOMEHa); 110 N3MEHEHMIO CTEeTIeHeH OKHCIeHUS
AIIEMEHTOB (OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE U HE OKHCIUTEIbHO-BOCCTAHOBUTEb-
HBIE PEaKI1u); M0 TEII0BOMY P (deKTy (3K30- U SHIO0TEpMHUUECKHE); 10 (a3e (roMo- 1
reTepOreHHbIE); M0 HAIMpPaBICHUIO (0OpaTHUMble U HEOOPATUMBIE); MO HCIOIb30BAHHUIO
KaTajan3aTopa (KaTaJUTHYeCKHe U HEeKaTaIUTUYECKUE); 10 MEXaHU3My (paJuKaibHbIE,
MOJIEKYJISIPHbIE U HOHHBIE).
Conep:xkanue y4eOHOT0 MaTepuaJia
Bepoamnocmv npomexkanua xumuueckux peakyuil. BHYTpEHHSsI dHEprus, 3HTalb-
nus. TeruoBoit 3¢ddekr xummuuyeckux peakuuid. TepmoxuMudeckue
ypaBHeHMs. CTaHIapTHasi SHTANbINS peakiuii 1 oOpa3oBaHus BemecTB. 3akoH [.U.
I'ecca u ero cineacTBus. DHTPONHUSL.
Cropocmb xumuueckux peaxyuii. Iloustue o ckopoctu peakiuit. CKOpocTb roMO- U
TeTEPOreHHON peakuu. DJHEPrUsl aKTUBALUH.

@aKTOpHI, BIUAIOLIME HA CKOPOCTh XUMUYECKOU peakuuu. [Ipupona pearupyro-
mux BemiecTB. Temneparypa (3akoH Bant-I'odda). Konnentpamnus. Karanuzatopsr u

1,2

1,2
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Tema 2.7.3 O0paTuMocTh XUMHYE-
CKHUX peakumii. XMMH4YecKoe paB-
HOBecCHe.

KaTaJu3: FOMO- U FE€TEPOTrEeHHBIN, NX MeXaHU3Mbl. DEpMEHTHI, UX CPABHEHHE C HEOpra-
HUYECKUMH KaTaau3aTopaMu. 3aBUCUMOCTb CKOPOCTH PEAKIIUI OT IOBEPXHOCTH COTIPH-
KOCHOBEHMSI pearnpyolrX BEIIECTB.

Coaep:xanue yue0HOro MaTepuaJia

Obépamumocmp xumuyeckux peaxyuil. Xumuueckoe pasnoeecue. llouarue o Xumu-
4ecKOM paBHOBecHH. PaBHOBeCHBIE KOHIIEHTpallUU. JJMHAMUYHOCTh XUMHYECKOTO PaB-
HoBecHsl. DaKTOPBI, BIUAIOIINE Ha CMEIICHUE PAaBHOBECHS: KOHIICHTpAIus, JaBJICHNUE,
temneparypa (mpunuun Jlelllarense).

Jlemoncmpayuu. Ipespaienue kpacuoro gochopa B 6emblii; Kucnopoaa -B 030H. Mo-
nenu OyraHa ¥ n3o0yrana. [lomyueHue Kucinopoa u3 NepoKCHIa BOAOPOAA M BOJIBI; Je-
ruapaTanus stanona. llenouka npespaienuii P — P205 — H3PO4; cBoiicTtBa ykcyc-
HOM KHCJIOTHI; peakiiu, Uayliue ¢ 00pa3oBaHUEM OCaJKa, ra3a U BOJbI; CBONCTBA Me-
TaJIJIOB, OKUCIICHHUE aJlbJIETHa B KUCIOTY U CIIUPTA B allbACTH/I. Peakyu ropeHus; pe-
aKLIMM SHAOTEPMHUUYECKHE HA IPUMEPE peaklMM pa3oKeHus (3TaHousia, KaJuilHOU ce-
JUTPBI, OUXpoOMaTa aMMOHHMS) M SK30TEPMUYECKHUE Ha NMPUMEpE PeaKkIMid COeIMHEHUS
(o6ecrBeunBaHuEe OPOMHOM BOJIBI M paCTBOPA MIEPMAHTaHAaTa KaJIKsl ’TUIICHOM, rallleHue
U3BECTH U JIp.). B3aumojeiicTBre 1IMHKa C paCTBOPaMU COJISTHOM M CEpHON KUCIOT MPH
pasHBIX TeMIepaTypax, MPH Pa3HBIX KOHLUEHTPAIMIX COJSIHOM KHCIOTHI, pa3jioKeHue
MEePOKCHIa KUCIIOpOoJia ¢ MOMOIIbI0 okcuaa Mapranna (IV), karanassl celporo msca u
celporo kaprodens. B3aumoneiicTBue IMHKa pa3IM4YHON MOBEPXHOCTH (IIOPOLIKA,
IBLIK, TPaHyll) ¢ Kucaotoil. Monens "kumsuiero cios". CMmelleHue paBHOBECHS B CH-
cTeme:

Fe’" + 3 CNS™ <—> Fe(CNS)3; oMbIIEHHE KUPOB, PEaKiMy dTepu(UKaud. 3aBUCH-
MOCTb CTETICHHU JIEKTPOTUTHUECKON TUCCOLUAIIMU YKCYCHON KUCIIOTHI OT pa30aBlieHus.
Cpasuenue cBorictB 0,1 H pacTBOpoB cepHOM M CEPHUCTON KUCIIOT; MypaBbUHOW U YK-
CYCHOM KUCJIOT; TUIPOKCUIOB JINTHUS, HATPHUS U KU

1,2

Ilpakmuueckaa paboma Ne7

CKOpPOCTh XUMHUUYECKUX PEAKIIUH.

1,2
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2.8. PacTBopnI
Tema 2.8.1 Teopus 3j1eKpoInTH-
YeCKOM AUCCONMALNH.

Tema 2.8.2 'mapoaus. Peakunu
HOHHOI0 00MeHa.

Conep:xanue yueOHOro MaTepHaJia

Ilonamue o pacmeopax. Ou3uKo-XxuMUYecKas NPUPOJA PACTBOPEHUS U PaCTBOPOB.
B3aumoneiicTBue pacTBOpUTEIIS M PACTBOPEHHOT'O BEllleCTBA. PacCTBOPUMOCTD BELIECTB.
Crioco0Ob! BBIpa)KE€HMsI KOHLEHTPALMKU PAaCTBOPOB: MACCOBAasl JOJISI PAaCTBOPEHHOI'O Be-
miecTBa (MPOIEHTHAS ), MOJISIPHAS.
MexaHu3M IUCCOLMAlMY BEUIECTB C PAa3IMYHBIMU TUIIAMH XUMHYECKHX CBsA3ei. Bxman
PYCCKHMX YUYEHBIX B pa3BUT-UE€ IPEJCTaBICHUNA 00 3JIEKTPOIUTUYECKON IHMCCOLMALINU.
OCHOBHBIE MIOJIOXKEHHUS ~ TEOPUM  DJIEKTPOJIUTHUECKOM  auccouuanuu. CTeneHb
ANIEKTPOJINTUYECKON JUCCOLMAUU U (akTOphl €e 3aBUCUMOCTU. CUIIbHBIE U CPEIHUE
AIIEKTPOJIUTHI.

Juccounanus Boabl. Bogopoaustii nokaszarens. Cpeia BOAHBIX paCTBOPOB JIEK-
TponuToB. Peakiiny oOMeHa B BOJAHBIX pacTBOPAx JIEKTPOIUTOB.

Coaep:xxanue yueOHOro MaTepuaJia
T'udponus3, xak oOMeHHbII nporecc. HeoOpaTumblii ruipoan3 opraHMuecKuX 1 Heopra-
HUYECKHUX COCTMHEHUH U €0 3HaYCHUE B IIPAKTUUYECKOMN JAEATENBHOCTH YEIOBEKA.

OO6partumslii rugponus coneil. CtynenuaTsiid rufponus. [Ipaktuueckoe mpume-
HEHHE TUAPOIN3a.

['unponu3 oprannyeckux BeuiecTs (OENKOB, JKUPOB, YIIIEBOI0B, OJINHYKIEOTH-

noB, AT®) u ero 6uosoruveckoe U npakTuueckoe 3HaueHue. OMplIeHNE )KUPOB. Peak-
1Us dTepuUKaIIg.
Jemoncmpayuu. CpaBHEHUE IEKTPOIPOBOJHOCTH PACTBOPOB AJIEKTPoauTOB. CMerie-
HUE PaBHOBECHSI IMCCOIMALIUMH CIa0BIX KUCIOT. UHAMKATOPHI M U3MEHEHHE UX OKPACKU
B pa3HbIX cpenax. CepHOKHUCIBINA U (hepMEHTATUBHBIM THAPOIIN3 YIIIeBOIOB. [ uaponuns
KapOOHATOB, CyIb(PATOB U CUIMKATOB IIETOYHBIX MEeTaIOB; HUTpaToB cBuHLA (II) mim
LIMHKA, XJIOpUJa AMMOHHUS.

1,2

1,2

Ilpakmuueckoe 3anamue Ne8

PactBopbl. KonnuecTBeHHas XapaKTEpUCTHKA PacTBOPOB

1,2
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2.9. OKHCIUTEJIHLHO-BOCCTAHOBH-
TeJIbHbIE peaKIiu. JJIeKTPOXUMHU-
YyecKHe Mpouecchl

Tema 2.9.10KkucJIUTEILHO — BOC-
CTAHOBHTE/IbHbBIE MPOIECCHI.

Tema 2.9.2 JnexkTpoan3s pacmia-
BOB U BOAHBIX PaCTBOPOB JJICK-
TPOJINTOB.

Conep:xanue yueOHOro MaTepHaJia

Okucnumenvno-6occmanogumensvuule peakyuu. CteneHb okucieHus. Boccranosu-
Tenu ¥ okucauTenu. OKUCIeHne U BOCCTaHOBJIEHUE. BaxkHelie OKUCIUTENN U BOC-
CTaHOBUTENU. BoccTaHOBUTEIbHBIE CBOMCTBA METAJUIOB -NPOCTHIX BewecTB. OKUCIH-
TEJbHBIE U BOCCTAHOBUTEJIbHBIE CBOMCTBAa HEMETAJIJIOB - IIPOCTHIX BemiecTB. BoccTano-
BUTEJIbHBIE CBOWCTBA BEILIECTB, OOpa30BaHHBIX 3JIEMEHTAMM B HU3LIEH (OTpHULIATENb-
HOM) crenenu okucaeHus. OKUCIUTENbHbIE CBOMCTBA BEIIECTB, 00Pa30BAHHBIX HJIEMEH-
TaMU B BbICLIEH (IIOJIOKUTENBHON) CTENEHHU OKUCIeHUs. OKUCIUTENbHBIE U BOCCTAHO-
BUTEJIbHBIE CBOICTBA BEIIECTB, 00Pa30BaHHBIX AJIEMEHTAMHU B IPOMEXYTOUHBIX CTEIle-
HSIX OKHMCJICHUS.

Knaccugukayua oxuciumenbno-60cCmanosumenvHolx peakyuil. Peakuun Mex-
ATOMHOTO M MEXMOJIEKYJIIPHOTO OKUCIIEHHUA-BOCCTAHOBIEHUS. Peakiuu BHyTpuMOoIIe-
KYJISIPHOTO OKHCJIEHHMS-BOCCTAHOBJIEHUS. Peakium caMOOKHUCIIEHUA-CaMOBOCCTaHOBIIE-
HUS (JUCTIPONIOPLIMOHUPOBAHNSA).

Mertonbl coCTaBIeHHMs YpaBHEHHH OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX DPEak-
uil. Meroa snekTpoHHoOro Oananca. BiusiHue cpeapl Ha MPOTEKaHHE OKUCIUTEIbHO-
BOCCTaHOBUTEJBHBIX ITPOLIECCOB.

Conep:xkanue y4eOHOT0 MaTepuaJia

Xumuueckue ucmouHuKu moxa. DIEKTPOIHbIE TOTEHIMAIBL. Ps1 cTaHAapTHBIX 3JIEK-
TPOJHBIX OTEHLUAIOB (JIEKTPOXUMUYECKUH Psi/i HAaNlpsDKEHUN MeTaiuioB). [anbBaHu-
YECKHUE DJIEMEHTHI U PUHLHUIIBI UX paboThl. CocTaBiIeHHE raIbBAHUYECKUX 3JIEMEHTOB.
O06pa3oBaHue ralbBaHMUECKHX Map MPU XMMHUYECKUX Ipolieccax. ['aapBaHNYecKHe die-
MEHTBI, TPUMEHSEMbIE B )KU3HU: CBUHLIOBAsI aKKYMYJISTOpHas 6aTtapesi, HUKeNb-KaIMHU-
eBble OaTapeu, TOTJIMBHBIC 3JIEMEHTHI.

Inexmponu3 paciiaaBoB U BOAHBIX PACTBOPOB 3JIEKTPOIUTOB. [Ipoueccel, mpoucxons-
I1€ Ha KaTOJI€ U aHOZE. Y paBHEHUS AIEKTPOXUMHUUYECKUX IIPOLECCOB. DIIEKTPOJIN3 BOI-
HBIX pacTBOPOB C HHEPTHBIMH 3JIEKTPOAAMH. DJIEKTPOIN3 BOJHBIX PAaCTBOPOB C PacTBO-
pUMBIMH IeKTpoaMu. IIpakTrueckoe NpUMEHEHNE IEKTPOIINA3A.

1,2
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Hemoncmpayuu. BocCTaHOBIICHUE NUXpOMAara Kaiaus UUHKOM. BoccraHoBieHHE OK-
cuga meau (II) yrmem u Bomoposom. BoccranoBieHue guxpomara Kaidusi 3THIOBBIM
crupToM. OKUCIUTENbHBIE CBOMCTBA a30THOM KUCTOTHl. OKUCIUTEIbHBIE CBOMCTBA JIU-
xpoMara kanus. ['aibBaHMYeCKue 3JEMEHTHI U 0aTapeiiku. DJIEeKTPOIU3 pacTBoOpa XJjo-
puna meau (II).

Ilpakmuueckan pavoma No9

CocraBnenue ypaBaenuit OBP

1,2

2.10. Knaccudukamnusi BemecTs.

IIpocThie BemecTBa
Tema 2.10.1 Knaccupuxanus Be-
mectB. IIpocThie BemecTna.

Tema 2.10. 2 Koppo3usi meTa/uI0B.
IlonsiTue Koppo3uu.

Coaep:xanue yue0HOro MaTepuaJia

Knaccugukayun neopcanuueckux eéewgecme. Ilpocteie u cioxubie BemecTBa. Ok-
cupl, ux kKiaaccudukanus. ['mapokcuapl (OCHOBaHHUS, KHUCIOPOICOISPIKAITNE KUCITOTHI,
amdoTepHbie TuAPOKcUIbl). Kuciaotel, ux knaccudukanua. OcHOBaHUS, UX KiIaccudu-
kauusi. Conu cpeHue, KUciable, OCHOBHBIE U KOMILIEKCHBIE.

Memannwt. [lonoxxeHue METAIJIOB B IEPUOINYECKON CUCTEME M OCOOCHHOCTH CTPOEHUS
ux atroMoB. [IpocThle BemecTBa - METaJIbl: CTPOEHUE KPUCTAIIOB U METAINTNYECKAS XH-
Mudeckas cBs3b. OOme pusnveckre CBOCTBa METANIOB 1 BOCCTAHOBUTEIHHBIE CBOM-
CTBa UX: B3aUMOJICUCTBUE C HEMETAJUIaMU (KUCIOPOIOM, TaIOT€HaMHU, CEPOii, a30TOM,
BOJIOPOJIOM), C BOJIOHM, KHCJIIOTaMH, PAaCTBOPAMH COJICH, OPraHMYECKUMHU BEIICCTBAMU
(cupTamu, TayioreHaIKaHaMU, (EHOJIOM, KUCIIOTaMHt), co TesodamMu. OKCUIBI U TH/I-
POKCHABI METAJJIOB. 3aBUCUMOCTh CBOMCTB 3THX COCAUHEHHI OT CTENEHEW OKHUCIICHUS
METaJUIOB. 3HAYCHHE METAIJIOB B IPUPOJIE U )KMU3HU OPTaHU3MOB.

Conep:kanue y4eOHOT0o MaTepuaJa

Koppo3usa memannos. 1lonsatre koppo3un. XUMUYECKasi KOPPO3Usl. DIEKTPOXUMHUYE-
ckas koppo3us. CrocoObl 3alUThl METAIIJIOB OT KOPPO3HH.

Oowue cnocobvl nonyuenus memannog. Metannsl B npuponae. Meramunyprus u ee
BUJIBI: TUPO-, TUJIPO- U AJNEKTPOMETAILTYPIusi. IEKTPOJIU3 PACILIABOB U PACTBOPOB CO-
€AMHEHUN METaJJIOB U €ro MPakTUYeCKoe 3HAaUCHHE.

Hememannsi. [lonoxeHne HEMETaUIOB B IEPHOANYECKON CUCTEME, 0COOCHHOCTH CTPO-
€HUS UX aTOMOB. DJIEKTPOOTPULIATENbHOCTb.

1,2
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bnaropoanbie ra3pl. DIIEKTPOHHOE CTPOCHUE aTOMOB 0J1arOpOIHBIX Ta30B U 0CO-
OCHHOCTH MX XUMUYECKUX U (PU3HUECKUX CBOUCTB.
Hemeramibl - mpocThie BemecTBa. ATOMHOE U MOJIEKYJISIPHOE CTPOCHHUE UX. AJIIIOTPO-
must. XUMHYECKHE CBOMCTBA HeMeTaIIOB. OKUCIMTEILHBIC CBOMCTBA: B3aNMOJCHCTBHC
C MeTajulaMHu, BOJOPOJOM, MEHEE AJIEKTPOOTPHUIATEIbHBIMU HEMETaIaMu, HEKOTO-
pbIMH  CJIOKHBIMHM  BellleCTBaMH. BoccTaHOBUTENIbHBIE CBOMCTBA HEMETAJJIOB B peaK-
USX ¢ PTOPOM, KMCIOPOJIOM, CIIOKHBIMH BEIIECTBAMH-OKUCIUTENISIMHE (a30THOH H cep-
HOHM KHUCJIOTaMH | JIp.).
Jemoncmpayuu. Komnexkus "Knaccudukaius HeopraHn4eCcKuX BemecTB" u o0pasibl
npeacraBuTenei kiaccoB. Komneknus "Knaccudukaiuys opraHU4ecKuX BemecTs" u 00-
pasubl IPEACTABUTENECH KIIAcCOB. MoIesI KPUCTAINIMYECKUX PEIIETOK MeTaiioB. Koui-
JIEKIMST METAJUIOB C pa3HBIMH (PU3WYECKUMH CBOWCTBaMH. B3ammopeiicTBue nutus,
HATpHs, MarHusl U JKeJie3a C KUCIOPOJOM; IIEIIOYHBIX METAJUIOB C BOJOW, CIIUPTAMHU,
(heHOJIOM; IIMHKA C PACTBOPAMHU COJITHOU U CEPHOM KUCIIOT; HATPUS C CEPOM; ATFOMUHUS
C MOJIOM; JKeJie3a C pacTBOPOM METHOTO KYIMOopoca; alfOMUHUSI C PACTBOPOM €IKOTO
HaTpa. OKCUIBI ¥ THAPOKCUIBI XpoMa. Koppo3usi MeTaslsIoB B 3aBUCUMOCTH OT YCIIOBHIA.
3amuTa MeTajuIoB OT KOPPO3uu: 00pasiibl "HepxkaBeek'", 3aUTHBIX TOKphITHH. Kosutek-
IUs pya. DIEKTPOIU3 PaCTBOPOB coieid. Moienn KpucTaminuecKuX peiieTok nojaa, ai-
Ma3a, rpadura. Annorponus docdopa, cepbl, kuciaopoaa. Bzaumoseiictsue Bogopoa
C KHCIIOPOJIOM; CYPbMBI C XJIOPOM; HATPHUs C MOJOM; XJIOpa C pacTBOPOM OpoMHIa Ka-
TIUS; XJIOPHOM M CePOBOJOPOTHON BOJIBI; 00ECIBEYMBAHUE OPOMHON BOJBI ITUIICHOM
WJIH allCTHIICHOM.

2.11. OcHOBHBIE KJIACCHI HEOpra-
HUYEeCKNX U OPraHUYeCKHUX CoeIM-
HEHM

Conep:kanue y4eOHOTr0o MaTepuaJa

Booopoonvie coedunenusn nememannos. Ilonydenne ammuaka u XJI0pOBOAOPOIA CHH-
Te€30M M KOCBeHHO. Ddusnyeckue coiicTBa. OTHOLIEHNE K BOJE: KUCIOTHO-OCHOBHBIE
CBOMCTBA.

Okcuovt u anzuopuosvl Kapoonosvix kuciom. HeconeoOpasyromre u coineodopasyronme
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okcuabl. KucoTHble OKCHIbI, MX cBoicTBa. OCHOBHBIC OKCHBI, HX CBOWCTBA. AM(o-
TEpHbIE OKCHJIbI, UX CBOMCTBA. 3aBUCUMOCTb CBOMCTB OKCHJOB METAJJIOB OT CTEIEHU
OKHUCJICHUS. AHTHIIPHU]IBI KAPOOHOBBIX KHCIIOT KaK aHAJIOTH KUCIIOTHBIX OKCHJIOB.
Kucnomut opeanuueckue u neopzanuueckue. KucioTsl B CBETE€ TEOPUU NIEKTPOIUTH-
yeckoi nuccouuanuu. Kuciaorel B cBeTe mpotonuthueckoil Teopun. Kiaccudukanus
OpPraHUYECKUX U HEOPraHMYECKUX KUcaoT. OOIIue CBOMCTBAa KUCIIOT: B3aUMOJICHCTBHE
OpPraHUYECKUX U HEOPTaHMUYECKUX KHUCIIOT C METaulaMU, OCHOBHBIMHU U aM()OTEpHBIMH
OKCUJAMH U TUIPOKCUIAMH, C COISIMH, 00pa3oBaHUe CIOKHBIX 3(¢upoB. OcoOeHHOCTH
CBOMCTB KOHIIEHTPUPOBAHHOM CEPHOM U a30THOM KUCIIOT.

Ocnosanusa opeanuyueckue u Heopeanuyeckue. OCHOBAHMS B CBETE TEOPUU AIIEKTPO-
TuTHYeCKON aucconuanuu. OCHOBaHMS B CBETE MPOTOJUTHYECKOM Teopuu. Kiaccu-
¢ukanys OpraHM4ecKMX M HEOPraHWYeCKHMX OCHOBAaHMH. XHMMHUYECKHE CBOMCTBA
IeJI0Yel U HePaCcTBOPUMBIX OCHOBaHUM. CBOWCTBA OECKUCIOPOIHBIX OCHOBAHHM: aM-
MHaKa ¥ aMUHOB. B3anMHoOe BiMsIHHE aTOMOB B MOJIEKYJIE aHUJIMHA.

Amghbomepnuie opzanuyeckue u neopeanuueckue coeOuHenus. AMPoTepHble OCHOBa-
HUS B CBETE NMPOTOIUTUYECKON Teopruu. AMPOTEPHOCTh OKCHI0B U THJPOKCUIOB Iepe-
XOJIHBIX METAJIJIOB: B3aUMOJIEUCTBUE C KUCIOTAMH U IIEI0YaAMHU.

Conu. Knaccudukarusi 1 XUMAYECKHE CBOMCTBA cosieil. OCOOEHHOCTH CBOMCTB COJEi
OPTraHUYECKUX U HEOPTaHUYECKUX KUCIIOT.

I'enemuueckasn c6a3p medncoy Kaiaccamu Op2aHUYeCcKuUX U HeOP2AHUYECKUX coeOuHe-
Huil. TloHATHE O TEHETUYECKOM CBSI3U M T€HETHUECKUX PsIIax B HEOPraHUYECKOH U op-
raHndeckoi xumuu. ['eHeTndeckue psijpl MeTaia (Ha mpuMepe Kaiablys U JKenesa), He-
MeTasuia (cepbl U KpeMHHS), TIEPEXOJHOTO0 dJIeMeHTa (IIMHKA). ['eHeTHuueckue psiapl 1
TE€HETUYECKas CBSI3b B OPraHMYECKOW XUMHUH. EJUHCTBO MUpa BEIIECTB.
Jemoncmpayuu. Konnekiyu KUCIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCHUJIOB, IEMOH-
CTpalus UX CBOMCTB. B3auMojelicTBue KOHIIEHTPUPOBAHHBIX a30THOM M CEPHOM KHC-
JIOT, a Takke pa30aBJIEHHON a30THOM KUCJIOTHI ¢ Menblo. Peakmumst "cepeOpsHOTO 3€p-
Kaja" Ay MypaBbUHOM KHUCIIOTBHL. B3anMopelicTBHe pacTBOpa T'MJIPOKCHIA HATpPUs C
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KHACJIOTHBIMH oKcuaaMu (okcuaom dochopa (V)), ampoTepHbIME THAPOKCHIAMHE (THI-
poKcHIOM IMHKA). B3ammopeiictBue ammuaka ¢ XjaopodoaopoioM U BoAod. AHao-
THYHO I MeTUJIaMuHa. B3anMoaeicTBie aMUHOKUCIIOT ¢ KUCIOTAMHU U IIEJT0YaMH.

2.12. XuMus 2J1€eMEeHTOB
Tema 2.12.1 XumMus 3J1eMEHTOB. S
—3JIeMeHTHhI. P — 2j1eMeHTBhI.

Conep:kanue y4eOHOT0 MaTepHuaJa

S-DJieMEHTHI.
Booopoo. [IBolicTBEHHOE TOJIOKEHHUE BOJIOPO/Ia B IEPUOANYECKON cucteme. N30Tombl
Bozopoaa. Tsxenast Boga. OKUCIUTENbHBIE 1 BOCCTAHOBUTEIIBHBIE CBOMCTBA BOJOPOAA,
€ro NoJly4eHue 1 npuMeHenue. Poiab BOAOpO1a B )KUBOW U HEXKUBOM IPUPOJIE.

Bona. Poib Boabl Kak cpeoo0Opa3yroliero BemecTBa KIeTKU. DKOJIOTUYECKUE
aCIeKThl BOJOIMOIb30BAHMS.
Inemenmut 1A-ecpynnet. lllenounsie metamuibl. O0111as XapaKTEpUCTHKA IETOUHBIX Me-
TAJIJIOB HA OCHOBAHUU TTOJIOKEHUS B IEPHOINUECKOM cucteme 3iemenToB [[.1. Menne-
JeeBa M CTpoeHus: aToMoB. [lomydenne, pu3ndeckne 1 XUMUYECKUE CBOMCTBA IIETI0Y-
HBIX MeTauI0B. KaTHOHBI 1ET0YHBIX METAJUIOB KaK BaKHEHIIIas XuMuueckasi opma mux
CYILIECTBOBaHUS, PETYIATHUBHAS POJIb KATUOHOB KaJIUsl U HATPUSA B )KUBOM Kietke. [1pu-
POJIHBIE COEIMHEHUS HATPUSI U KaJMsl, X 3HAUCHUE.
Inemenmur 11A-2pynner. O01mas XxapakTepUCTHKA MIETOYHO3EMENbHBIX METaUIOB U
MarHusi Ha OCHOBaHUH MOJIOKEHUS B IepuoAnueckoi cucreme snementoB .M. Menne-
JieeBa U cTpoeHus aToMoB. Kanbiuii, ero monydenue, Gu3nuecKue ¥ XUMUYECKUE CBOM-
cTBa. BaxkHelive coelMHEHUs KalblKs, UX 3HaUeHUE U npuMeHenue. Kanbuuii B npu-
pojie, ero Guosoruyeckas posb.
p-DJIEMEHTHI.
Anromunuit. XapakTepuCTHKA ATFOMUHUS Ha OCHOBAHUH TIOJIOXKECHHS, @ TEPUOTUIECKON
cucteme aemenToB J[.M.MenneneeBa u crpoenus atoma. [lonyuenue, pusmdeckue u
XMMHYECKHE CBOMCTBA aTIOMUHHUS. BaxkHelnme coelMHEeHNs alFOMUHNS, UX CBOWCTBA,
3HauYeHUE U npuMeHeHue. [IpupogHabie coeuHeHns aTlOMUHMUS.
Yenepoo u kpemuuii. O01mas xapakTepUCTHKA HA OCHOBAHUHU WX TIOJIOKEHUS B MEPHO-
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muaeckon cucteme J[.M. Menzaeneea u ctpoenust atoma. [IpocTeie BemecTsa, o0pa3o-
BaHHbIE 3TUMHU 371eMeHTaMU. OKCHU/IbI U TUAPOKCHUIBI YIIIEpoia U KpeMHMsl. Baxxueliue
COJIM YIOJIbHOM U KpEMHUEBOM KUCIIOT. CUIIMKAaTHAS IPOMBILLIEHHOCTD.

T'anozenvr. O0OIAasA XapaKTEPUCTHKA TAJIOTEHOB HA OCHOBAHUH UX TTOJIOKEHUS B TIEPHO-
nudeckoi cucteme siemeHToB JI.M1.MenzeneeBa u cTpoeHus aToMoB. ["ajioreHs! - npo-
CTBhI€ BEILIECTBA: CTPOCHUE MOJIEKYJI, XHMUYECKHE CBOMCTBA, MOTYYCHHE U IPUMEHEHHE.
Baxxueiimume coeAMHEHHsI TaJIOTEHOB, X CBOMCTBA, 3HAUCHUE U PUMEHEHHeE. ["anoreHsl
B IIpupoe. buonoruyueckas pojib rajloreHos.

Xanvkozenwt. 00111251 XapaKTEPUCTHKA XAIbKOTCHOB HA OCHOBAaHUH UX MOJOXKEHHUS B 11e-
puoaudeckoii cucteme anemenToB J[.M. MenzeneeBa u cTpoeHus aTOMOB. XaJIbKOTEHBI
- ipocThie BenecTBa. Aymtorporusi. CTpoeHHE MOJICKYJT aJUTOTPOITHBIX MOTU(MUKAIIAN 1
uXx cBoicTBa. [lonydyeHne U npuMEeHEeHUEe KUCIOPOIa U cepbl. XalbKOTE€HbI B PUPOJIE,
WX OMOJIOTUYECKAS POJIb.

Inemenmul YA-cpynnot. O011as1 XapaKTEPUCTHKA HIEMEHTOB 3TOM TPYIIBI HA OCHOBA-
HUM UX TOJIOKEHUS B Iepuoandeckon cucrteme anemenToB .M. Menneneesa u crpoe-
Hus aroMoB. CTpoeHue MOJIEKYIbl a30Ta U aJUIOTPOIHBIX MoAguduKkanui pocdopa, nx
¢u3nueckue W XUMHYECKHE CBOMCTBAa. BoJOpojHBIE COEAMHEHUS 3JIeMEHTOB VA-
rpymnnbl. Oxcunsl azora U Gpocopa, COOTBETCTBYIONIME UM KUCIOTHI. COJIM 3THX KHC-
70T. CBOMCTBA KUCIIOPOIHBIX COeTMHEHUH a30Ta U Gochopa, UX 3HAUEHUE U IPUMEHe-
HUe. A30T u ¢pochop B pupoe, X OMOIOTHUECKas POIIb.

Inemenmur 1YA-epynnoi. O01as XapaKTEPUCTHKA JIEMEHTOB 3TOM I'PYIIIBI HA OCHO-
BaHUU MX MOJOXEHUS B IEPUOANUYECKON cucteme aneMeHToB .M. Menzaeneesa u ctpo-
€HHs aTOMOB. YTJepoa U ero ajuioTponusi. CBONCTBa aJIFIOTPOIHBIX MOAU(UKAINI yT-
Jeposa, uX 3HaueHue U npuMeHeHue. OKCUAbI U TUAPOKCUIBI YIIIEpoia U KPEMHHUS, UX
XuMH4eckue cBoiictBa. Cojiu yroJbHOM U KPEMHHUEBBIX KUCIIOT, UX 3HAaYEHHUE U TIpUMe-
Henue. [IpupomooOpasyromas posb yriaepoaa A )KUBOW M KPEMHUS - JJIsT HEKUBOU
MIPUPOJIBIL.
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Tema 2.12.2 Xumusg 3j1eMeHToB. D
—3JieMeHTBI. f —3JIeMeHThI.

Conep:xaHue yueOHOro MaTepuasa
D-D5neMeHThI.

Ocobennoctu cTpoenus: atomoB &-3memenToB (LL-\LHII-rpymm). Menp, 1HHK,
XpOM, JK€JI€30, MapraHell Kak MpOCThIC BEIIECTBA, NX (PH3HMUECKUE U XUMUYECKUE CBOM-
crBa. HaxoskeHue 3TuX METauIoB B IPUPOJIE, UX MONTydeHue 1 3HaueHue. CoelMHeHns
€-3JIEMEHTOB C Pa3IMYHBIMH CTETICHSMH OKUCIICHHS. XapaKTep OKCUIOB M THAPOKCH/IOB
3THX HJIEMEHTOB B 3aBHCUMOCTH OT CTEIICHU OKUCIICHUS METaJlIa.
Jemoncmpayuu. Konnexnyuy mpocTeiX BEIIECTB, 00pa30BaHHBIX AJIEMEHTaMU Pa3iny-
HBIX 3JICKTPOHHBIX ceMelcTB. Kosekiumn MuHepanoB u TopHbIX mopo. [lonyuenne an-
JOTPOIHBIX MOAN(DUKAIMN KUCIOpoa, cephl, pocdopa. XuMudeckue cBOHCTBA BOJIO-
poxa, KHciaopoaa, cepsl, pocdopa, raoreHos, yrieposa.

Oxcubl cephbl, a30Ta, yriepoa, xKee3a, Mapraniia, MeJi ¢ pa3IMYHbIMHU CTeTe-
HSIMH OKHCIJICHUS, UX CBOMCTBA.

['mapoxcuabl cepbl, XpoMa, Mapraniia, jkenes3a, MeIn, aATFOMUHUS M [IWHKA, UX
MOJTyYeHUE ¥ XUMHYECKHE CBOMCTBA.

1,2

Ipakmuueckas paboma Nel0 1,2
PelnieHne SKCIEPUMEHTATBHBIX 3a/1a4 110 HEOPTaHUYECKOH XUMHH.
2.13. Xumus B ku3nu oomecrsa | Comep:kanue yueGHOro MaTepuasia 1,2

Hrorosoe 3ansitue
PeliTUHIOBBIN KOHTPOJIBbN22

Xumus u npouszeoocmeo. XuMu4eckas MpOMbBIIIIIEHHOCTh U XUMUYECKHE TEXHOJIOTHH.
ChIpbe 111 XUMUYECKOW MPOMBIIIJIEHHOCTH. Boa B XUMHUECKON MPOMBIIIIEHHOCTH.
OHeprus s XUMUYECKOT0 MPOU3BOACTBA. HayuHble MPUHIIMITBI XUMUYECKOTO TTPOU3-
BOJICTBA. 3alllUTa OKPYXKAIOIIEH CPeIbl U OXpaHa TPyda MPU XUMHUYECKOM MPOU3BOI-
ctBe. OCHOBHBIE CTaUM XMMHUYECKOTO MPOM3BOACTBA. CpaBHEHHUE MPOU3BOJICTBA AM-
MHaKa 1 METaHOJIA.

Xumusa 6 cenbckom xo3ancmee. XMMHU3aLUs CEIILCKOTO XO35MCTBA U €€ HaIllPaBJICHUS.
PacTenus u mo4Ba, MOYBEHHBIH MOTTIOMIAIOIINI KOMIUIEKC. Y 100peHHs U UX KiIaccuu-
Karus. XUMHUUECKUE CPEACTBA 3alUThl pacTeHuid. OTpUlIaTeNIbHbIE MOCIEACTBUS MPHU-
MEHEHUS eCTULIU0B 1 O0phOa ¢ HUMU. XUMH3AIHs )KUBOTHOBOJICTBA.
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Xumusa u Ixonocus. XuMUUYECKOE 3arpsi3HEHUE OKpykarouiei cpenbl. OxpaHa Tuipo-
cdepbl 0T XUMHUYECKOTro 3arpsi3HeHus. OXpaHa MOYBBI OT XMMHUYECKOTO 3arps3HEHUSI.
Oxpana atMocgepbl OT XUMHUECKOT0 3arpsa3HenHus. OxpaHa ¢QIiopsl U payHbl OT XUMHU-
YeCKOT0 3arpsi3HEeHUs. BUOTEXHOIOrUs U TeHHasl NHXKEHEPUSL.

Xumusa u noeceonesnasn Hcu3no yenosexa. Jlomamass anteka. Mormye U YUCTALIE
cpenctBa. Cpencta 00pbOBI ¢ OBITOBBIMU HaCEKOMBIMH. CpecTBa JIMYHON TUTHEHBI U
KOCMETHKHU. XUMUS U nuiia. MapKupoBKa yrakoBKa MUIIEBBIX M TUTHEHHYECKUX MPO-
JYKTOB M YMEHHUE X YUTATh. JKOJOT U KUIUIIA. XUMUS U TEHETHKA YeJIOBEKa.
Jlemoncmpayuu. Mojenu npous3BOJACTBA CEPHOM KHUCIOTHI M aMMuaka. Kosuiekius
ynoopenuit u nectTuuaoB. O6pasibl CpeaCTB OBITOBONM XUMUH U JIEKAPCTBEHHBIX Ipe-
11apaToB.

Camocmosmenvnas paboma cmyoenmos 2 3
HO}IFOTOBK& WHAWBUAYAJIbHBIX IMTPOCKTOB 110 PA3JIMYHBIM TCMaM.

JuddepeHupoBaHHBIN 3a4eT

O0s3aTeNbHas ayIUTOPHAS HATPY3KA 139
CamocrosiTeibHast pa6ora 4

Hroro 143
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IIpumepHbIe TeMbl pedepaToB (I0KJIAA0B), HHAUBUAYAJIbHBIX POEKTOB:

buorexHonorus u renHas nHxxeHepus — texnonoruu XXI Beka.
«lleproguueckoMy 3aKoHY Oy/ylliee He TPO3UT Pa3PYIICHUEM...»

AJIFOMUHUI Ha KyXHE: OMACHBIN Bpar WK BEPHBII TOMOIIHUK?

AMmunaza Kak 00beKT XMMHUECKOTO UCCIICIOBAHMUS.

AMop(dHbIe BeliecTBa B MPUPOJIE, TEXHUKE, OBITY.

AHanu3 cofepkaHusi aCKOpOMHOBON KHUCIOTHI B HEKOTOPBIX COPTaX CMOPOJIUHBI
AHanu3 cocTaBa MOJIOKa U MOJIOYHBIX IIPOTYKTOB.

Anann3 (U3NKO-XUMHUYECKUX MOKa3aTese TOTOBBIX MailOHE30B.

Apomatu3atopsl Ha OCHOBE CIIOKHBIX 3()HUPOB.

ACKOpOMHOBAs KUCIIOTA: CBOMCTBA, (PU3NOJIOTUYECKOE JICHCTBHE, COIEPIKaHUE U JMHA-
MUKa HaKOIUICHUS B PACTCHUSIX.

A3p0301I1 U UX IPUMEHEHUE B MEAUIIMHCKON MTPAKTHUKE.

be3onacHoe nuTaHue U OLEHKA KauecTBa MPOAYKTOB MUTAHUS.

benku v X 3HaUYE€HHUE B MUTAHUM YEJIOBEKA.

buonoruuecku akTUBHbIE 100ABKHU K IUIIE U UX BIUSHUE HA OPraHU3M 4eJIOBEKa
buonoruueckue yachl, UM Kak MPOKUTh JI0JITO.

buc-¢enon, win Bpen ninactukoBoi nocyablt

boeBbie TOKCHUECKME XUMUYECKHE BEILIECTBA U UX BIMSIHHUE HA EIOCTHOCTh IKOJIOTHYe-
CKOM CUCTEMBI

BeITOBBIE PUIIBTPBI U1 OUUCTKH BOJOIIPOBOJHON BOJIBI M CIIOCOO MX pEereHepaIuu.
Baxxnenmuii mokasaresnb 3K0JI0THUYECKOI0 COCTOSHUSA MTOYBHI - pH.

B3aumocBs3b IpeIMETOB: XUMUS U JIUTEPATypA.

BupryansHoe MoienTMpoBaHne XUMUYECKUX TTPOLIECCOB.

Buramun C u ero BiaMsiHME HAa OPTaHU3M YEJIOBEKa.

ButamuHbI Kak OCHOBA )KH3HEAESTEIbHOCTHU KUBBIX OPraHU3MOB.

Bxnan oTeuecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPHUH 3JIEKTPOIUTUYECKON TUCCOLNAIINN.
BnusiHne aBTOMOOMIIBHOTO TPAaHCIIOPTA HA CTENEHb 3arps3HEHUs BO3TyXa.
Bausinue ankorosis u Tabaka Ha OpraHU3M YeIOBeKa.

BausiHue aHTHOMOTHKOB Ha BCXOKECTh U POCT PACTECHUM.

BriusiHue ObITOBOM XMMHUU Ha HKOJIOTHIO U 3/I0POBbE YETIOBEKA.

BausiHue KOMIIOHEHTOB TaOaYyHOT'O IbIMA Ha OPraHU3M YellOBeKa.

BnusiHue oKTaHOBOTO YKCiIa HAa JETOHALMOHHYIO YCTOMUNBOCTH TOIUIMBA

Bnusaue ynorpe0ieHns ra3upoBaHHbBIX HAMMTKOB Ha OPTaHU3M YeJIOBEKa.
BnusiHue XuMru4yeckux BEIEeCTB Ha 3/10pOBbE 3y0OB.

BinsHMEe XMMHUYECKUX 3aBOJIOB HA SKOJIOTHIO HAILIErO ropoja.

BnusiHue XuMu4yeckux 371€MEHTOB Ha KU3HEEATEIIbHOCTh YeI0BeKa.

Bnusinue sHepreTnyeckux HaUTKOB HA OPraHU3M YellOBEeKa.

BinsiHME 3THIIOBOTO CIUPTA HA OPTraHN3M YEJIOBEKA.

Bopa kak peareHT u cpena Al XMMHYECKOT0 IIpoliecca.

Bo3nelicTBue TSHKENBIX METAJUIOB HA )KMBOW OPTaHU3M.

["a3upoBaHHas BoJa — BPEJl WIH I10JIb3A.

['moTamaT HaTpUsi — NPUYKHA MUIEBOM HAPKOMAHUU.

['pyboaucriepcHble CUCTEMBI, UX KIacCU(UKAIUS U UCTIOIb30BAHUE B MTPO(ECCHOHAb-
HOU JIEeATEILHOCTH.

JlexopaTuBHas KOCMETHKA U €€ BIMSHUE HA KOXKY.

Jluetnueckuii 3aMEHUTEND caxapa acnapTaM - TOKCHYHOE BEIIECTBO.

Jlo6aBKH, KpaCUTEIHN U KOHCEPBAHTHI B MHUILEBBIX MPOIYKTaX.


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

3amuTa 030HOBOT'O 3KpaHa OT XUMHUYECKOTO 3arpsi3HEHNUS.

N3yuenue coctaBa U CBOMCTB MUHEPAIbHOM BOJIBI.

N3yueHune XxapakTEpUCTHUK MOPOKEHOTO KaK MPOAYKTa MUTAHUSI.

Mon B mpoyKTax MUTAHNS U BIUAHKE €0 HA OPTaHM3M 4eJIOBeKa.

Hcnonp30BaHne MUHEPATbHBIX KUCIOT HAa MPEINPUITHIX PA3IUYHOTO MPODUIIS.
Hcnonb3oBaHue paguoaKTUBHBIX U30TOIIOB B TEXHUYECKUX LIEIISIX.

HccenenoBanue KkayecTBa BOJBI B BOJOEMAX U BOJOIIPOBO/JIE.

Hccnenoanne pU3NKO - XUMHUECKUX CBOMCTB MOJIOKA PAa3HBIX MPOU3BOJIUTENICH, UMEIO-
HIMX IKOJIOTUYECKUH cepTuuUKar.

Hcropust oTeuecTBEHHOM BETHOM METauTypruu. Poiap MeTamioB U CIJIaBOB B HAY4YHO-
TEXHUYECKOM IIporpecce.

HcTopust OTKPBITUS U pa3pabOTKU Ta30BBIX U HEPTIAHBIX MECTOPOXKACHUH B Poccuiickoit
®enepanuu.

Kanpuumii u ero coequHeHus B OpraHu3Me 4ejioBeKa.

Koppo3us MeTaiioB U cnocoObl 3alUThl OT KOPPO3UH.

KocMeruka a1 KpacoThbl U MPOTUB KPACOTHI.

Kodewnn u ero BiusiHre Ha 3J0POBHE JIIOICH.

MuHepaiibl ¥ TOpPHBIE TOPOIbl KAaK OCHOBA JTUTOC(EPHI.

MHorosnukuii KapOoHAT KajablUs: B IPUPOJE, B IPOMBIIIJIEHHOCTH, B OBITY.

Hanuune B mpoayKkTax NMUTaHUS HO/a ¥ €r0 OMOJIOTHYECKast POIIb.

HanotexHosorus kak NpuOpUTETHOE HAIPABICHUE Pa3BUTHS HAYKH U ITPOU3BOJICTBA B
Poccuiickoit denepaiumu.

Harypanbnble nyxu, unu [lappromepus cBouMu pykamu

Hedtp u ee TpancnopTHpoBKa Kak OCHOBA B3aUMOBBITOJJHOTO MEXAYHAPOIHOIO COTPYI-
HUYECTBA.

HuTpatsl B 0BOIIAX M yTH CHUKEHUS UX COJEPIKaHU.

OKcHIBl U CONU KaK CTPOUTENIBHBIE MATEPHAIIBI.

OnpezneneHye MHANKATOPOB B OBOIIAX U (pyKTax.

OmnpeneneHne KauECTBEHHBIX XapaKTEPUCTUK YalHBIX HAIIUTKOB, IIPEUIaracMbIX IOTpPe-
OUTENbCKUM PHIHKOM

OTKpBITHE U TPOUCXOKICHUE Ha3BaHUSI HEKOTOPHIX XUMHUYECKUX JIEMEHTOB.

OxpaHa OKpyKarolel cpelpl OT XUMUYECKOTO 3arpsi3HeHus. KonndyecTBeHHbIE XapaKTe-
PUCTHKH 3arpsI3HEHUS OKPYKAKOLIEN CpeJIbl.

[lexTHH U ero BIMSHNE HA OPTaHU3M YeJIOBEeKa.

ITmrocer m Mmunycsl HanuTKOB «llercn» n «Koxka-Komay, «Cnpaidt» u «PaHTay.
[ToBapeHHast coib — MUHEpaJl HEOOBIYATHOW BaKHOCTH.

IToBapeHHas COJIb KaK XUMHUYECKOE CBIPBE.

[Tone3nbie cBOMCTBA Mea, ONIPEACIICHNE KauecTBa META B OBITY.

[TpakTHyeckoe MpUMEHEHHUE IEKTPOoIIH3a: padhMHUPOBAHUE, FATbBAHOIUIACTHKA, TaJIbBa-
HOCTETHS.

IIpuMeHeHne CyCieH3uil U SMYJIbCUI B CTPOUTEIIBCTBE.

[Ipumenenue TBEp0TO M ra3000pa3Horo okcuaa yriepoaa (IV).

Peakuuu ropeHust Ha IPOU3BOJICTBE U B OBITY.

Pe3nHoTexHHUECKOe MPOU3BOICTBO U €T0 POJIb B HAYYHO-TEXHUYECKOM IPOrpecce.
PeHTreHoBCKOE N3IIy4eHHE U €r0 UCII0JIb30BAaHUE B TEXHUKE U MEULIMHE.

Posib MeTamIIOB B MCTOPUM YENOBEYECKOW [IUBWIM3ALUH. FICTOpHS OTEUECTBEHHOM Uep-
HOH MeTaiutypruu. COBpEMEHHOE METAJTypriueCKOe MPOU3BOCTBO.

Pob 0TeUeCTBEHHBIX YUEHBIX B CTAHOBJICHUU U PA3BUTUHA MUPOBON OPraHUYECKOM XHU-
MUHU.

CBapouHO€E POU3BOACTBO U POJIb XMMHUH YIJIIEBOJIOPOAOB B HEM.
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CepHast KUCIIOTa — «XJIe0 XUMUYIECKOU MTPOMBIIIIIICHHOCTI.

Cunres 114-ro anemerTa — TpuyM@ pOCCHICKUX (HU3UKOB-SICPIITHKOB.
CuHTreTnvecke KaydyKu: HCTOpUsL, MHOTOOOpa3He U MePCIEeKTUBBI.
CoBpeMeHHbIE MPECTABICHUS O TEOPUU XUMUYECKOTO CTPOCHUS.
CrtupaibHble TOPOUIKU: 0030p U CPABHUTEIbHAS XapaKTEPUCTHUKA.
YTneBo10poAHOE TOIIIMBO, €ro BUIbl U Ha3HAUCHUE.

YcTpaHeHue )KeCTKOCTH BOJIbI Ha TPOMBIIIJICHHBIX MPEATPUATHSIX.
®docdop, ero CBOCTBA U AIOTPOITHBIC U3MEHEHUSI.

XuMHUs yTIACBOOPOTHOTO CHIPhS M MOsI OyayIas mpodeccus.
DKOJIOTUYECKUE aCIIEKThl UCIIOJIb30BAHUS YTIEBOAOPOAHOTO ChIPhSI.
OKOHOMHUYECKHE aCIEKThl MEXAYHAPOJHOTO COTPYIHUYECTBA 10 UCIIOIb30BAHUIO yIJIe-
BOJIOPOJTHOTO CHIPBA.
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3. YCJIOBUS PEAJIM3AIIMA YYEFHOM JUCHUTIJINHBI
3.1. TpeOoBaHMA K MaTePHAJBHO-TEXHHYECKOMY 00ecIeYeHH IO

OcBoenue nporpaMmbl y4eOHOH TUCIUILTHHBI «XUMUS» TPEoiaracT HaIu4ue B npodeccuo-
HaJIbHON 00pa30BaTEIbHON OpraHU3alluy, Peaqu3yollei 00pa3oBaTeIbHyI0 IPOrpaMMy CpeIHEro 0o-
niero oopazoBanus B npenenax ocsoenus [IIICC3 na 6a3e ocHOBHOrO 00111€T0 00pa3oBaHus, KaOMHeTa
XUMHU ¢ JabopaTopuell n 1a0OpaHTCKON KOMHATOM, B KOTOPOM HMMEETCS BO3MOXXHOCTb 00ECIEUUTh
cBOOOIHBIN TocTyn B MIHTEpHET BO BpeMsl yUeOHOTO 3aHATUS U B MEPHOJ BHEYUEOHOU EATEILHOCTH
oOydJaronuxcs.

[Tomemienue kabuHeTa y10BiIeTBOpsieT TpeboBanusiM CaHUTAPHO-IHIEMUOIOTUYECKUX TTPABUIT
u HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) 1 ObITh OCHAILIICHO THIIOBBIM 00OPYAOBaHUEM, YKa3aHHBIM B
HACTOSIIINX TPEOOBAHMSIX, B TOM YHCJIE CIICHUATM3UPOBAHHON yueOHOM MeOeTbI0 U CPeICTBAaMH 00yue-
HUS, TOCTATOYHBIMU JIJISl BBIMOJTHEHUS TPEOOBaHMUI K YPOBHIO MOATOTOBKH O0YYAIOIIUXCS.

B xabunere mynpTUMenniiHOe 000pyAOBaHUE, MTOCPEICTBOM KOTOPOIO YYaCTHHKH 0Opa3zoBa-
TEJIBHOI0 MPOLECCa MOTYT IPOCMATPUBATh BU3YAJIbHYIO HH(POPMAIIUIO 110 XUMUH, CO3aBaTh [IPe3eHTa-
IIH, BUACOMATEPHAIIBI  T. TI.

B coctaB yueOHO-METOAMYECKOTO ¥ MaTePHAIbHO-TEXHUYECKOT'0 OCHAIIICHUSI KaOMHeTa
XUMHH BXOJST:

* MHOTO()YHKIIHOHATbHBIA KOMILIEKC MPETIOAaBaTEs;

* HaTypaJbHbIE OOBEKTHI, MOJIENH, TPUOOPHI M HAOOPHI I TOCTAHOBKH

JEMOHCTPALIMOHHOTO U YUEHUYECKOTO SKCIIEPUMEHTA;

* [IeYaTHbIE ¥ IKPAHHO-3BYKOBBIE CPEACTBA O0yUEHMUS,

* CPEJCTBA HOBBIX MH(OPMALIMOHHBIX TEXHOJIOTHA;

* PEaKTHUBHI,

* IEPEYHU OCHOBHOM U JIOTIOJIHUTEIBHON y4EeOHOM JIUTEpaTyphl;

* BCIIOMOTaTeNIbHOE 000PY/I0BAaHUE U MHCTPYKIINU;

* OMONMMOTEeUHBIH (HOH.

B 6ubnuoteunslii GoHa BXOAAT yueOHUKHU U yueOHO-MeToanueckrue KoMiuiekTsl (YMK),
PEKOMEHI0BaHHbBIE UJTU JIOMYILIEHHBIE /IJIS1 HCII0JIb30BaHUS B TPO(ECCHOHATIBHBIX 00pa30BaTEIbHbBIX Op-
raHMU3aluUAX, PEATU3YIOIINX 00pa30BaTeIbHYIO IPOTPaMMy CPETHETO
obmiero oopazoBanus B npenenax ocsoeHus [IIICC3 Ha 6a3e 0CHOBHOTO 001IIET0 00pa30BaHHUS.

bubnuoTteunsiii poHT MOKET OBITH TOMOJIHEH XUMUUYECKOW SHIIMKIIONEANEH, CIIpaBOYHUKAMH,
KHUTAMH JIJIS1 YTSHUS TI0 XUMUH.

B nporiecce ocBoeHust IporpaMMbl yUeOHOH TUCIMITIIMHBI « XUMHUS» CTYIECHTHI
UMEIOT BO3MOXKHOCTD JIOCTYTIA K 3JIEKTPOHHBIM y4eOHBIM MaTepuasiaM Mo XUMHUH, UMEIOLIUMCS B CBO-

601HOM focTyMe B ceTu MIHTepHET (37€KTPOHHBIM KHUTaM, MPAaKTUKyMaM, TecTaM | JIp.).



3.2. UudopmanuonHoe odecriedeHne 00yueHust

IlepeyeHb pekoMeHayeMbIX Y4eOHbIX U31aHuil, UHTepHET — pecypcoB, 10MOJHUTEIbLHOM JIUTE-
paTypsbl

OcCHOBHBIC HCTOYHUKHU:

1. Taopuensa O.C., OctpoymoB N.I'. Xumusi, YriryOsieHHbIH ypoBeHb, 10 kmace —M: [Ipoda.,2018.
Pexxum noctyma:lib.kbsu(CD-auck) https://drive.google.com

2. Tabpuensu O.C., JIsicoa I'.I' Xumusi, YrinyOneHHbI ypoBeHb, 11 kmace —M: [Ipoda.,2018.
Pexxum noctyma:lib.kbsu(CD-auck) https://drive.google.com

JlonoTHUTeIbHbIE HCTOYHUKH:

1. Ta6puensu O.C., OctpoymoB N.I'. Xumus aiis npodeccuii U CenuaibHOCTeH eCTeCTBeHHO-HAYY-
HOTO poduIIsi: y4eOHUK IS CTYICHTOB POQeCcCHOHATBHBIX 00pa30BaTeNbHBIX OpPraHU3alluii, OCBaH-
Baromux npodeccuu u cnermanbHoctu CI10. — M., 2017

2. Ta6puensu O.C., JIsicoBa I'.I'. Xumus. TecTsl, 3a1a4u 1 ynpaxHeHHUs: yuyeOHOE Tocodue s CTy-
JEHTOB MpodeccroHalbHBIX 00pa30BaTeNIbHBIX OpraHU3allHii, OCBAaUBAIOIINX MTPO(ECCHH U ClIeUaNb-
noctu CI1O. — M., 2017

3. Tabpuensn O.C. u ap. Xumus. [Ipaktukym: yue0. mocobue uist CTyI€HTOB MPOPECCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHu3anuii, OcBanBarIuX npodeccuu u crenuansHocTa CI10. -M., 2017

4. Ta6puensu O.C., Octpoymon N.I'. Xumus: yueOHUK AJisi CTYACHTOB MpodeccnoHanbHbIX 00pa3o-
BaTENbHBIX OpPraHU3aluii, ocBanBaIMX npodeccuu u cneruanbHocta CI10. — M., 2017

5. Tabpuensu O.C.u ap. Xumus: nocobue st noarotroBku k EI'D: yuebHoe nocodue i CTyIeHTOB
po(heCcCHOHATTBHBIX 00Pa30BaTEIBHBIX OPTAHNU3AIIHNA, OCBAMBAIOIINX TPOPECCHH U CIICITUATBHOCTH
CIIO. -M., 2017

6. Epoxun F0.M., KoBanesa U.b. Xumus mist npodeccuii u cienuabHOCTEH TEXHUYECKOTO B €CTe-
CTBEHHO-HAy4YHOTO NMpoduiiel: yueOHHK AJisi CTYACHTOB MpodeccnoHanbHbIX 00pa3oBaTeNbHbBIX Opra-
HU3aluH, ocBauBaoIuX npodeccuu u cnenuansHoctu CI10.— M., 2017

7. Epoxun 0. M. Xumus: 3agaun U yrpakHeHUs: yued. mocoOue JUIst CTyJl. YUpeKIACHUH cpe.
npo¢. oOpazoBanus. — M., 2014.

8. Epoxun 0. M. COOpHHK T€CTOBBIX 3aJJaHU{ MO0 XUMHUH: yueb. mocoOue JUisl CTy. YUpeKIeHUN
cpen. mpod. obpazoBanuss. — M., 2014.

9. Epoxun 0. M., KoBanesa 1. b. Xumus 11 npodeccuit 1 cnenuaabHOCTEH TEXHUYECKOTO Mpo-
buns. DNeKTPOHHBIN yueOHO-METOoAMUeCKHil KomIuieke. — M., 2014.

10. Cnaaxos C. A., Octpoymos U. I'., 'abpuensu O. C., JlykpsnoBa H. H. Xumus nis npodeccuii u
CIENUATLHOCTEN TEXHUUECKOTO MPOuIsi. DJIESKTPOHHOE MPUIIOKEHUE (JIEKTPOHHOE YIeOHOe U3~ /1a-
HUE) IS CTYl. YUpexXIeHHUH cpel. mpod. obpazoBanus. — M., 2014.

HNHuTepHeT- pecypcebl:

https://urait.ru/bcode/471732

https://urait.ru/bcode/469316

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

www. enauki. ru (MHTepHET-U3IaHue TSl yauTene «EcTecTBeHHbIE HAyKN»).

www. lseptember. ru (meTonuueckas razera «llepBoe ceHTIOP»).

www. hvsh. ru (kypran «XuMus B mkoje»). www. hij. ru (KypHai «XUMHS U )KH3HBY).

SNk W=
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https://drive.google.com/
https://drive.google.com/
https://checklink.mail.ru/proxy?es=GYHTzddkxWWtzxwOoxjsNz%2FbTrgQTMW3cKh0DMJeaNU%3D&egid=vctB3J0GKrLNULJVSyxrZE2IeF3WDECSUGhp2Q%2Fuz8A%3D&url=https%3A%2F%2Fclick.mail.ru%2Fredir%3Fu%3Dhttps%253A%252F%252Furait.ru%252Fbcode%252F471732%26c%3Dswm%26r%3Dhttp%26o%3Dmail%26v%3D3%26s%3Dec91b91308b384b9&uidl=16349892911741671578&from=zholaevafatimat%40mail.ru&to=&email=zholaevafatimat%40mail.ru
https://checklink.mail.ru/proxy?es=GYHTzddkxWWtzxwOoxjsNz%2FbTrgQTMW3cKh0DMJeaNU%3D&egid=vctB3J0GKrLNULJVSyxrZE2IeF3WDECSUGhp2Q%2Fuz8A%3D&url=https%3A%2F%2Fclick.mail.ru%2Fredir%3Fu%3Dhttps%253A%252F%252Furait.ru%252Fbcode%252F469316%26c%3Dswm%26r%3Dhttp%26o%3Dmail%26v%3D3%26s%3Df4c8701d343031b7&uidl=16349892791668695779&from=zholaevafatimat%40mail.ru&to=&email=zholaevafatimat%40mail.ru

KOHTPO.Ib Y OLIEHKA PE3YJIbTATOB OCBOEHHUSA YUYEFHOM JUCIHATLIAHBI

Pe3yabTaThl 00yueHus ®opmMbI U METOAbI KOHTPOJISI U OLIEHKHU
(ocBOEHMSI YMEeHMSI, YCBOCHUSI 3HAHMS) pe3yJbTaToOB 00y4YeHu s

OcBoeHue cojepKanus Y4eOHOU JUCITUTITMHBI
«Xumusi», 00eCTieunBaeT JOCTHKCHHUE CTYICHTaAMHU
CJICIYIOIINX PE3YJIbTATOB:

* JINYHOCTHBIX: YCTHBIH orpoc B (hopMe KOJIIOKBUYMA,
— YYBCTBO TOPJIOCTH M YBKEHHS K UCTOPUH U 10- | MUCbMEHHBIN onpoc B (hopMe KOHTPOIIb-
CTHKEHUSM OTE€YECTBEHHON XHUMHUYECKOU HAYKH; HOM paboThl, UHAUBUIyaJIbHbIC 3a/1aHUS,
XUMHUYECKH IPaMOTHOE MOBEJICHHE B Tpodeccro- TECTOBBIE 3aJaHMsI, JOKJIA/Ibl, YCTHBIE U

HAJILHOUW JICATEIBHOCTH ¥ B OBITY IPY OOPAIICHUU C | MIUChMEHHBIE COOOIICHHMSI
XUMHUYECKHMH BEIECTBAMH, MaTepHaIaMU TPOIIeC-
camu;

— FOTOBHOCTH K MPOJIOJKEHHUIO 00Pa30BaHUSI U TIO-
BBIIIICHUS KBIM(UKALIMK B U30paHHOM Mpodeccro-
HAIBHOU JICITETLHOCTH M OOBEKTHBHOE OCO3HAHUE
POJIM XMMHUYECKHX KOMITETCHIIUN B 3TOM;

— YMEHHE HUCIIOJIB30BATh JJOCTHKEHUS COBPEMCH-
HOW XMMHUYECKOH HayKH U XUMUYECKUX TEXHOJIO-
TUI JIJIS TIOBBIICHUST COOCTBEHHOTO HHTEJUICKTY-
QJIBHOTO Pa3BUTHS BEIOPAHHOM PO ECCHOHATLHON
JESITCIIBHOCTH;

* MeTanpeIMeTHbIX: YCTHBIN OIIpoC B (pOopMe KOJIJIOKBHYMA,
— WCTIOJIF30BAaHUE PA3JIMYHBIX BUJIOB NIO3HABATENb- | MMMCbMEHHBIN OMPOC B (hopMe KOHTPOIIb-
HOM JI€ATeNbHOCTU M OCHOBHBIX MHTEIUIEKTYAJIbHBIX | HOM paOoThl, MHAWBUYaIbHbIE 3aJaHUS,
orepanuii (ITOCTaHOBKH 3a/1a4i, (OPMYIIMPOBAHUSL | TECTOBBIC 3aJJaHHS, JOKJIA bl YCTHBIE H
TUIIOTE3, aHAJIM3a U CUHTE3a, CPaBHEHUs, 000011e- | MMCbMEHHBIE COOOIIEHUS

HUSI, CHCTEMaTH3alMH, BBISIBJICHUS TPUIHMHHO-CIIE]I-
CTBEHHBIX CBsI3€H, TOMCKa aHAJIOTOB, (OPMYIHPO-
BaHUs BBIBOJIOB) JUIsl pEIICHUS TOCTABJIEHHOM 3a-
Jlauu, IPUMEHEHNE OCHOBHBIX METOJIOB MTO3HAHUS
(Habro1eHMsI, HAYYHOTO DKCIIEPUMEHTA) JIJIS U3Y-
YEHUS Pa3IMYHBIX CTOPOH XUMUYECKUX OOBEKTOB U
IIPOLIECCOB, C KOTOPHIMU BO3HUKAET HEOOXO -
MOCTh CTaJIKUBaThCs B IpOoQeccuoHaibHOM chepe;
— UCTIOJIB30BAHNE PA3IMYHBIX HCTOYHUKOB IS TIO-
Jy4YEeHHUs1 XUMUYECKOI nHpopMaluu, yMeHue ole-
HUTH €€ IOCTOBEPHOCTH ISl TOCTHYKEHUS XOPOIITIX
pe3ysIbTaToB B PO ecCHOHAILHOU cdepe;
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* IPEIMETHBIX:

— ¢(hopMHPOBAaHHOCTH MIPEJCTABICHUN O MECTE XHU-
MHH B COBPEMEHHOW HAy4YHOW KapTUHE MUpa; TO-
HUMaHHUE POJIM XUMUU B (HOPMHUPOBAHUH KPYro30pa
U QYHKIIMOHAJIBLHOU IPaMOTHOCTH YeJIOBeKa sl pe-
HICHUS TPAKTUYECKUX 33]1aY;

— BJIaJICHUE OCHOBOMOJAralOIUMMU XUMUYECKUMHU
MOHSATUSAMHU, TEOPUSIMU, 3aKOHAMHU U 3aKOHOMEPHO-
CTSIMU; YBEPEHHOE T0JIb30BaHUE XMMHYECKOU Tep-
MHHOJIOTHEH U CUMBOJIHUKOM;

— BJIaJICHHE OCHOBHBIMHU METOJIaMH HAY4YHOTO I10-
3HAHMUSI, UCTIOJIL3YEMBIMU B XUMUH: HAOTIOJACHHEM,
ONMCaHUEM, UBMEPEHUEM, FIKCIIEPUMEHTOM; YMEHUE
00pabarbiBaTh, 00BIACHATH PE3yIbTATHI IPOBEICH-
HBIX OIBITOB U JI€JaTh BbIBOJIbI; TOTOBHOCTB U CIIO-
COOHOCTB NMMPUMEHATHh METOIbI IO3HAHUS TIPU pelie-
HUU NIPaKTUYECKUX 3a]1ay;

— c(hopMHPOBAHHOCTH YMEHHUS JaBaTh KOJIMYE-
CTBEHHBIE OLICHKU U TPOU3BOAUTH PACUYETHI 10 XH-
MHUYECKUM (OpMyJIaM B YPaBHCHHSIM;

— BIIAJICHHE MIPaBUJIaMU TEXHUKH 0€30MaCHOCTH
MIPU UCMOJIb30BaHUU XUMHUYECKUX BEIIECTB;

— ¢(hopMHPOBAHHOCTH COOCTBEHHOW MO3UIUH 110
OTHOIICHUIO K XUMUYECKON HH(POPMAIIHIH, ITOTyYa-
€MOU U3 pa3HbIX HICTOYHUKOB.

YCTHBIH orpoc B (hopMe KOJIOKBUYMa,
MMMCEMEHHBIN OTPOC B JOPME KOHTPOIIb-
HOI pabOThl, UHAUBHUAYAIbHbIE 3aaHUS,
TECTOBBIC 3aJ]aHus, JOKJIA/Ibl, YCTHBIE 1
MUCHbMEHHBIE COOOIIICHUSI.
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