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1. OBHIASI XAPAKTEPUCTHUKA PABOYEM IPOI'PAMMBbI YYEBHOM
JANCHUIIVIMHBI OY/1.10 Xumus

1.1 ObacTh npuMeHeHus1 padoveil IPOrpaMmbl

PaGouass nmnporpamma y4yeOHOW  JUCHUIUIMHBI  SIBIIIETCSI  YacThIO  OCHOBHOM
npodeccuoHabHON 00pa3oBaTenbHON mporpammel B cooTBeTcTBUU ¢ PI'OC CIIO 1o
crierimanbHoCcTH 36.02.01 Betepunapus.

1.2 Mecro AUCHMIUVIMHBI B CTPYKTYpe OCHOBHOW mnpodecCHOHAIbLHOM
oOpa3oBaTeqbHO nporpamMmmbl: YueOHas nucuumuimHa OVYJ[.10 Xumus BXOIUT B
cocTaB 00111e00pa30BaTEIbHBIX YUSOHBIX TUCIUILINH.

1.3 Ilesin ¥ MIaHUPYeMBble Pe3yJIbTAThl 0CBOEHUS TUCIIUIJIMHBI:
Conepxanue nporpammbl OY (.10 Xumusa HanpaBiaeHO Ha JOCTHKEHUE CIEAYIOLIAX
neJseu:

* (dopmupoBaHUE y O0Y4YaIONIUXCS YMEHUS OIICHUBATh 3HAYUMOCTbh XMMHUYECKOTO
3HAHUS JJIs1 KOKJIOTO YeJIOBEKa;

* (opMHpoBaHHE Yy OOYy4YalOIIMXCA LEIOCTHOTO MPEACTaBICHUS O MHpPE U POJU
XUMUU B CO3JaHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI MHUPA; YMEHUS
OOBACHATH OOBEKTHI U TPOLIECCH OKPYXKAIOMIEH JIeHCTBUTEIBHOCTU: TTPUPOTHOM,
COIIMAJIbHOM, KYJIbTYPHOM, TEXHMYECKON Cpelbl, — HCIOJb3Yysd JUIsl 3TOro
XUMUYECKUE 3HAHUS;

* pa3BUTHE Y OOy4YaIOIIMXCS YMEHUHN pa3nudaTh (PaKThl U OLICHKU, CPABHUBATH OIlE-
HOYHBIEC BBIBOJIbI, BUJETh UX CBS3b C KPUTEPUSIMH OLIEHOK U CBSI3b KPUTEPHUEB C
OTpPENEICHHOM CHUCTEMOM IIeHHOCTeH, QopMynupoBaTh U  00OCHOBBIBATH
COOCTBEHHYIO MO3UIIUIO;

* npuoOpeTeHre 00yUYarIUMKCS ONbITa Pa3HOOOPA3HON NeATEIbHOCTH, IO3HAHUS U
CaMOMNO3HAHUS; KJIIOYEBBIX HABBIKOB, MMEIOIIMX YHHMBEPCAJIbHOE 3HAUYECHHE IS
Pa3JIMYHBIX BUAOB JEATEIBHOCTH (HABBIKOB pPEILICHUS MPOOJIeM, MPUHATHUS pellie-
HUM, MOWCKa, aHaiIu3a U 00pabOTKu MHPOpMALMU, KOMMYHUKATUBHBIX HABBIKOB,
HAaBBIKOB U3MEPEHU, COTPYIHUYECTBA, 0€30MacHOro 0OpalieHusl ¢ BEIECTBAMH B
TTOBCEHEBHOM KU3HU).

OcBoenue conepxkanust ydaeOHor nucuurmiiuabl OY]J[.10 Xumus obecrieunBaer
JTOCTIKEHUE CTYICHTAMHU CIICIYIOIINX Pe3yabTATOB:
* JIUYHOCHIHBIX:

- YyBCTBO TOPJIOCTH M YBaKEHUS K HCTOPUU U JIOCTHKEHUSM OTCUECCTBECHHOMU
XUMUYECKON HAyKH; XUMHUYECKH TPaMOTHOE TOBEACHHE B MPOheCcCUOHATHHOM
NEATEIPHOCTH W B OBITY MpU OOpalieHUH ¢ XUMHUYCCKUMH BEIECTBaMH,
MaTepHalaMH | IPOIIECCaMU;

- TOTOBHOCTH K TPOJOHKCHUIO 00pa30BaHMS W TOBBIMICHUS KBATH(PUKAIINKA B W3-
OpaHHON TpodheCCUOHAIBHOW AESTEILHOCTH U OOBEKTUBHOE OCO3HAHHME POJIU
XUMHYECKUX KOMIIETCHIIUH B 3TOM;

- YMEHHE HCIOJIb30BaTh JOCTHKCHHS COBPEMEHHOW XHMHYECKOH HAyKH W
XUMHYECKUX TEXHOJOTHH NJISl TOBBIIMICHUS COOCTBEHHOTO HMHTEIUIEKTYaJbHOTO
pa3BUTHUS B BEIOpaHHOU TPO(HECCHOHATIBHOM eI TEIbHOCTH;



® mem anpeomemnbtx:

UCIIOJIb30BaHUE PA3JIMYHBIX BUJIOB IMO3HABATEIBHOMN JESTEILHOCTH U OCHOBHBIX
MHTEJUICKTYaJIbHBIX ONepaIiii (MOCTAaHOBKH 3a/1a4H, (OPMYITMPOBAHUS THIIOTE3,
aHaliM3a W CHHTE3a, CPaBHCHHS, OOOOIICHMS, CHUCTEMATU3allUH, BBISIBICHUS
NPUYMHHO-CJICICTBCHHBIX ~ CBsA3CH, TIOMCKA AaHAJIoroB, (OPMYIHMPOBAHUS
BBIBOJIOB) I PCIICHHUS TIOCTABJICHHOW 3aja4yd, NPUMEHEHHE OCHOBHBIX
METOJIOB TIO3HAHMS (HAOIOJNCHHS, HAyYHOTO OSKCICPUMEHTA) JUIS H3yd4CHUS
pa3IMYHBIX CTOPOH XHMHYECKHX OOBEKTOB M IPOIECCOB, C KOTOPBIMHU
BO3HHKAET HEOOXOIUMOCTh CTATKHUBATHCS B IPO(ecCHoHambHOM cdepe;
UCIIOJIb30BAaHUE PA3IMYHBIX HCTOYHUKOB JUIS TOJIYYCHHS XHMHYECKOM
nH(pOpPMAIlNY, YMEHHE OIICHUTH €€ JIOCTOBEPHOCTDH JUIS JIOCTHDKCHUS XOPOIIHUX
pe3ynbTaToOB B MpodheccuoHaIbHOU cepe;

* npeoMemHbvix:

c(hOpPMHUPOBAHHOCTH IPEJACTABICHUN O MECTE XHUMHH B COBPEMEHHON Hay4dyHOM
KapTUHE MUpPa; TOHUMAaHHUE POJIM XMMHUU B (POPMHUPOBAHUHU KpPyro3opa u QpyHK-
IMOHAJIbHOM TPAMOTHOCTH YEJI0BEKA JIJISl PELICHUS MIPAKTUYECKUX 3a/1a4;
BJIAJICHUE OCHOBOIOJIATAIOIIMMU  XUMHUYECKUMHU TMOHATHUAMHU, TEOPHUSIMH,
3aKOHAMHU M 3aKOHOMEPHOCTSIMH; YBEPEHHOE IIOJIb30BAaHUE XHUMHUYECKOUN
TEPMHUHOJIOTHEN U CUMBOJIUKOU;

BJIAJICHUE OCHOBHBIMM METOJIAMU HAYYHOrO IIO3HAHUS, HCIOJIb3YEMBIMU B
XUMUU: HAONIOJEHUEM, OMUCAHUEM, H3MEPEHHEM, SKCIEPUMEHTOM; YMEHUE
00pabaTbiBaTh, OOBACHATH PE3YJbTAaThl IPOBEJACHHBIX OIBITOB U JIENIaTh
BBIBOJIbI; TOTOBHOCTh U CHOCOOHOCTH MNPUMEHSATh METOAbl MO3HAHUSI TIPU
PEILICHUY MPAKTUYECKUX 3a/aY;

c(hOpMHUPOBAHHOCTh YMEHHUS JaBaTh KOJMYECTBEHHBIC OIEHKU W MPOU3BOJUTH
pacyeThl N0 XUMHYECKUM (PopMyJiaM U YPaBHEHUSIM;

BJIaJICHHE MPaBUIaMU TEXHUKH 0€30IMacCHOCTH IIPH MCITOIb30BaHUN XUMHYECKUX
BCILICCTB;

c(hOpPMHUPOBAHHOCTh COOCTBEHHON IO3UIIMH TI0 OTHOIICHHUIO K XHMHYECKOU
uH}opMaIum, mojryqacMoi U3 pa3HbIX HCTOYHUKOB.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCITATIIVMHBI

2.1. O0beM yueOHOM AUCHHMIJIMHBI U BBl Y4eOHOH padoThl

Buj yueOHoi1 padoThl O0beM yacos

MaxkcumasnbHasi ydeOHAas HATPY3Ka 201
Oo0s3aTesbHAs ayAUTOPHAs y4eOHAasi HATPY3Ka (BCero) 134
B TOM YHCJIE!

JlaGopaTopHO-NIPaKTUYECKUE 3aHITHUS 46
CamocrosiTesibHasi padoTa o0y4armerocsi (Bcero) 67

B TOM YHUCIJIE:

BHEAy/IUTOpPHAsI CAMOCTOsITENIbHAsA paboTa 67
Hrorosas arrecranms B popme 3K3aMeHa




2.2. TemaTuyecKni IUIAH U COAEPKAHUE YUIeOHOM TMCHUIIMHBI XUMMS

HaumenoBanue Coaepxanue y4eOHOro MaTepuaJjia, 1a00paTopHbie padoThl M NPaKTHYeCKHe 3aHATHSA, O0bem | YpoBeHb
pa3aesioB M TeM caMoCTOsITeJIbHAs padoTa o0y4arommxcsi, Kypcopasi padbora (IpoeKT) (e€ciau NpeayCMOTPEHbBI) 4acoB | OCBOCHHS
1 2 3 4
BBenenue Copep:xanue yueOHOro MmaTepuaJjia 1
HayuHble MeTOAbl MO3HAHMS BEIIECTB M XUMUYECKUX SABJIIEHUU. Poip 3KCnepuMeHTa M TEOpUM B
xuMuH. 3HadeHwe xumuu npu ocBoeHun npodeccuit CIIO u cnenmansaocTeit CIIO ectecTBeHHO- 2
Hay9IHOTO MPOdUIIst MpoPeCCHOHATHHOTO 00Opa30BaHMS.
Paznen 1. Oprannyeckasi XuMus 116
Tema 1.1. Ilpeamer | CoaeprxaHue yueOHOr0 MaTepuaa 13
OpPraHM4ecKom IIpenmer oprannyeckoii xumuu. [lorsITHE 00 OpraHMYECKOM BEIIECTBE W OPraHUYECKOM XHWMUHU.
xumuu. Teopus KpaTtkuii odepk wucropuu pa3BUTHS OpraHUYecKoir XuUMUU. OCOOEHHOCTH CTPOEHHUS OpPTaHHMYECKHX
CTPOEHUA coenuHeHuil. KpyroBopot yriaepoaa B mpupoe.
OpPraHuYecKHux Teopusi crpoenuss oprannyecknx coequHeHuid A.M.bytaepoBa. [Ipeanocsuiku co3ganus TEOpPUU
COCIUHEHUI. ctpoeHust. OCHOBHBIE MOJIOKEHUS Teopun cTpoeHuss A.M.bytiepoBa. XuMHuueckoe CTpOEHUE U CBOKWCTBA
oprannueckux BemiecTB. [lonstue 00 wu3zoMepun. CrnocoObl OTOOpa)K€HUST CTPOEHUS MOJIEKYJIbI
(popmynbl, mozxenu). 3HaueHue Tteopun A.M.ByriepoBa myis pa3BUTHUS OpPraHUYECKOM XHUMUU U
XUMHYECKHX MTPOrHO30B.
Crtpoenue aroma yriepona. DIEKTPOHHOE OOJaKo M OpOWTanmb, S- U p-OpOUTAIU. DICKTPOHHBIC H
ANEKTpOHHO-Tpaduueckne (QopMyabl aToMa yriepoja B OCHOBHOM M BO30YKICHHOM COCTOSIHHSIX.
KoBanenTHast xumudeckas cBsi3b U €€ Kiaccuukaiys mo crmocoly mepeKpbIBaHusl opOuTanen (6- u m-
cBs3u). [lorsiTre TMOpUAN3aIUN. 7 2

Kaaccudpukanuss opranudeckux coeauHeHmii. Kriaccudukanus opraHMYecKMX BEIIECTB B
3aBUCHUMOCTH OT CTpOeHHs yriepojaHoil uenu. [lonstue QyHkimoHanpHOU rpynmnbl. Kiaccudukamms
OpPraHMYECKHX BEIIECTB M0 TUIY (YHKIHNOHAIBHOM IPYIIIIHI.

OcCHOBbI HOMEHKJIATYPbl OPraHU4YeCKHMX BellecTB. TpuBHaNbHbIE Ha3BaHUsA. PanuoHanbHas
HOMEHKJIaTypa kak mnpemmectBeHHuna Homenkinarypsl |UPAC. Homenknarypa IUPAC: npuHuumsl
o0pa3oBaHUsl Ha3BaHWUU, CTApIIMHCTBO (YHKLUMOHAJBHBIX TPYII, UX 00O3HAUeHHE B MpeduKcax H
cypdukcax Ha3BaHUN OPraHUUECKHUX BEIICCTB.

Tunbl XUMHYECKHX CBsi3eil B OpraHM4ecKuX COeJMHEHUAX U C0co0bl MX pa3pbiBa.
Knaccudukanns KOBaJ€HTHBIX CBsSI3€d IO AJIEKTPOOTPHUIATEIBHOCTH CBSA3aHHBIX aTOMOB, CIOCOOY
MEPEeKpBhIBAHUS OpOMTajei, KpaTHOCTH, MEXaHM3My oOpa3oBaHus. Pa3pblB XUMHUECKOW CBSI3M Kak
npouecc, oOpaTHeli ee oOpasoBanuio. [lonsTre cBOOOAHOrO paaukanza, HYKICOQWIBHOW U




ANEeKTPO(UIBHON YaCTHIIBI.

Knaccupukanus peakuuid B oprann4yeckoil xumum. [lonstue o Tumnax u MexaHusmax peakiui B
OpraHWYEeCKON XUMHUHU. Pa3HOBUIHOCTH peakuuii: THIAPUPOBAHUE U JETUAPUPOBAHUE, TAJIOTEHUPOBAHUE U
JEraJIoreHUpOBaHUEe, THIpaTalys U IETUAPATALMS, THAPOrAJION€HUPOBAHUE U AETUIPOTraJOr€HUPOBAHUE,
MoJIMMEepHu3aluss W TOJUKOHACHCAUWs,  neperpynmupoBka.  OCOOCHHOCTH  OKHUCIUTENIBHO-
BOCCTaHOBUTEJIBHBIX PEAKLIUN B OPTaHUYECKOU XUMMUHU.

CoBpeMeHHbIE NPeICTABJCHUS 0 XUMUYECKOM CTPOCHUH OPraHMYeCKUX BelIeCTB.

OcHoBHbIE HampaBieHUs pa3BUTHs Teopun cTpoeHus A.M.bytiepoa. M3omepust opraHuyecKux
BelIeCTB U ee BuAbl. CTpyKTypHash H30MEpHs: MEXKKIaccoBas, YIIEpOAHOrO CKeJleTa, IOJIOKEHUs
KpaTHOM CBs3M U (QYyHKUMOHAIBbHOM rpynnbl. llpocTpaHcTBeHHass u30Mepus: TeOMeTpUuYecKas u
ONTUYECKASI.

Ilpakmuueckan paboma
H3rorosiieHne Moaenen MOJIEKYJI MPEACTABUTENIEH PA3JINYHbBIX KJIACCOB OPTAaHUYECKUX COCAUHECHUM.

CamocrosiTe/ibHasi padoTa 00yYalOIMXCs
BelyuuTh OCHOBHBIE TTOJI0KEHUS TEOPUU CTPOSHUS OpraHndeckux coeauneHuit A.M. bytieposa.
BrryunTs NOpsIIOK COCTABIICHUS HA3BAHUN OPTAHUYECKUX COCITMHEHUMN.

Tema 1.2.
IIpenenbHbIe
yIJIeBOAOPO/bI.

Copep:xxanue yueOHOro MmarepuaJjia

10

T'omosornyeckuii psigx ankanoB. [lonstue o6 yrneBogoponax. OCOOEHHOCTH CTPOCHUS TPEISTBHBIX
YTJI€BOAOPOAOB. AJIKaHbI KaK IPEICTABUTENIN PEACIIBHBIX YIIIEBOJLOPOIOB.

DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJBI METaHA U JAPYIMX aJKaHOB. ['omosiormueckuii
psia u uzoMepus mnapapuHoB. HopmanbHOe W pa3BETBICHHOE CTPOEHHE YIJIEPOJHOW LEMu.
Homenknatypa ankaHOB U aJIKMIIBHBIX 3aMecTuTene. @u3nyeckue CBOMCTBA aJKaHOB.

Xumuyeckue cBoiicTBa ajakaHoB. Peakmum Sg-tuma: ramoreHupoBanue (padotsi H.H.Cemenosa),
HutpoBaHue no KonoBanoBy. MexaHu3M peakliu XJOpUPOBaHUsA ajKa-HOB. Peakuuu neruapupoBaHus,
TOPEHHUs, KAaTaIUTHYECKOTO OKHUCIECHUsS aikaHOB. IIpuMeHeHHe M €rmOCOOBI MOJyYEeHUS] AJIKAHOB.
OO6macti TpUMEHEHHsI alKaHOB. [IpOMBINIIICHHBIE CIMOCOOBI TIONYYEHHUS AalKaHOB: TIOIY4YCHHE U3
MPUPOJHBIX HCTOYHUKOB, KPEKUHT TMapauHOB, TOJYYECHHUE CHHTETHYECKOTO OCH3WHA, Ta3u(uKaIvs
yIisi, TUApUpPOBaHUE ankaHOB. JlaGopaTopHble crocoObl MOJyueHHUsl alKaHOB: CUHTE3 Biopma, aexap-
OOKCHJIMPOBAaHUE, THIPOIN3 KapOuia aTrOMUHUS.

Hukgoankanbl. ['OMOJIOTHYECKUN pPsAJ W HOMEHKIATypa I[MKIOAJKAHOB, WX o0mas dopmya.
[Tonydenue u ¢puznyeckre CBONCTBA IUKIOATKAHOB. XMMHUECKHE CBOMCTBA IIMKIOATKAHOB.

Jlabopamopnas paboma
[Tomydenue u cBOMCTBAa METAHA.

CamocTosiTesibHast padoTa 00y4alommxcst




1. TloaroroBka cooOiieHUsIHA TeMY: AJIKaHbl B IPUPOJIE.
2. BplyunTh Ha3BaHUA U GOPMYJIBI IEPBBIX AECATH MPEACTABUTENEH aTKaHOB.
3. TloaroroButs npesentanmio «IIpenenbHbie yrieBoAOPOIBD).

Tema 1.3.
9THJIEHOBBIE H
JAMEHOBbIE
YIJI€eBOIOPOIBI

Conepxxanue y4eOHOr0 MaTepuajia

I'omosornueckuii psax aJJKeHOB. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI STUJIEHA U
ankeHoB. ['omonornueckuii psigx U oOmiast Gpopmyina aikeHoB. M3o0Mepusi 3TUICHOBBIX YIJIEBOJOPOJIOB:
MEXKJIaCCOBasi, YIIEPOAHOrO CKENeTa, IMOJIOKEHHsI KpaTHOM CBs3u, reomeTrpuyeckas. OcoOeHHOCTH
HOMEHKJIATYPbl 3TUJIEHOBBIX YIJIEBOJOPOAOB, HA3BaHUS BAXKHEWUIINX paaukanoB. Ousnyeckue cBoiicTBa
AJIKEHOB.

XHMHYeCKHe CBOMCTBA AJKEHOB. DJEKTPO(PMIbHBIN XapakTep peakluid, CKJIOHHOCTb K PEaKIHUsIM
NPUCOEAUHEHMs, OKHCIEHUs, noauMepusauuu. IlpaBuio MapKoBHHKOBA UM €ro  3JIEKTPOHHOE
oOocHOBaHMEe. Peakuuu ranoreHUpoOBaHUs, TUAPOTaJOr€HUPOBAHUSA, TUApPATAUUU, THAPUPOBAHUIL..
[lonsiTHe 0 peakuusAx noJuMepu3anuu. ['opeHue anKeHoB.

IlpumeHeHnne © cmoco0bl TMOJIyYeHHMsl aJiKeHOB. lVcrnonab30BaHUME BBICOKONW PpPEaKIMOHHOU
CIIOCOOHOCTH AQJIKCHOB B XHUMHYECKOW MPOMBINUICHHOCTH. [IprMeHeHne »STWiIeHa W TpONHiIeHa.
[TpoMbIIeHHBIE CTIOCOOBI TONMYYCHHsI ANKEHOB. Peakmmm AETHAPUPOBAHHWS W KPEKWHTA aIKEHOB.
JlabopatopHbie cIOCOOBI TOTYYEHUS AIKEHOB.

Aaxanguensl. [TonsTre u knaccupukanys JUEHOBBIX YIJI€BOJIOPOAOB MO B3aUMHOMY PaCMOI0KEHUIO
KpaTHBIX cCBsi3e B Mouiekyde. OCOOEHHOCTH 3JIEKTPOHHOIO M IPOCTPAHCTBEHHOTO CTPOCHUS
CONPSIKEHHBIX TUEHOB. [IoHATHE O T-35IeKTpOHHOM cucteme. HOMeHKnaTypa IMEHOBBIX YIJIEBOAOPOIOB.
Oco0eHHOCTH XMMHUYECKHX CBOMCTB CONPSKEHHBIX JUEHOB KaK CIEICTBUE MX AJIEKTPOHHOI'O CTPOEHUSI.
Peaktmu  1,4-mpucoenunenus. Ilomumepmszammst  aueHoB.  CrmocoObl  MOJMY4YEHWS  JAHEHOBBIX
yraeBoaopoaoB: pabotel C.B.JIebenesa, neruApupoBaHme aJKaHOB.

OcHOBHbBIC TNOHATHS XMMHHM BBICOKOMOJIECKYJSPHBIX COeIMHEHUH (HA NpuUMepe NPOAYKTOB
NOJIMMEPU3ALMHU AJIKEHOB, AJKAIMEHOB M UX I'aJIOreHNnpou3BOAHbIX). MOHOMEp, MOIUMED, peaKius
MOJIMMEPHU3ALIUU, CTENIEHb MOJIMMEPHU3ALIMU, CTPYKTYPHOE 3B€HO. THIBI MOJIMMEPHBIX LIeTei: JIMHEUHbIE,
pa3BeTBIEHHBIE, cluuThie. [IoHATHE O cTEpeoperysap-HbeIX nojuMmepax. llonrMepsl TepMOIIIaCTUYHBIE U
TepMopeakTuBHble. [IpencraBienne o mactmaccax M 3macromepax. [IoamMaTUIEH BBICOKOIO M HHU3KOIO
NaBieHus, ero cBoicTtBa W npumeHeHue. Kartammzaropsl Llurnepa—Harra. [loaunponuieH, ero
MpUMEHEHHE U CBOMCTBa. ["anoreHcoaepskaiiie noaumepsl: Tedaon, noauBuHmwIxIopua. Kayuyku nary-
panbHbIl U cuHTeTHueckue. ComonmMepsl (OyTaaueHCTHPOJIbHBIN Kaydyk). BynkaHuzanus kaydyka,
pe3nHa u Y00HUT.

Jlabopamopnas paboma
ITosrydeHne sTrIIeHa U N3YYCHUE €T0 CBOMCTB.




CamocrosiTeqbHAsA padoTa 00y4aromuxcs
[TonroroBka coo0IieHus: Ha TEMY:
1. Knaccuduxanus n Ha3HAUeHHE KAYIYKOB, PE3UH.

Tema 1.4. Conepxxanue yueOHOr0 MaTepuajia
AlleTHJICHOBBIE I'omosornueckuii psa aIKHHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHME allETUIIEHA U IPYTUX
YIJ1€BOAOPOIbI ankuHOB. ['omonormyeckuil psg u oOmas ¢opmyna ankuHoB. HomeHknaTypa amneTHIEHOBBIX
YIJIEBOIOPOJ0B. M30Mepus MexkKiaccoBasi, yriiepogHOro CKeJeTa, OJI0KEHUS KPATHON CBSI3U.
XumMHuyeckne CBOMCTBA M NpUMeHeHHMe AJKHUHOB. OCOOCHHOCTH peaKkIHil MPUCOCTUHEHUS IO
TPOMHOM yruepoa-yriepoaHon cBasu. Peaknusa Kyuepona. IIpaBuno MapkoBHHKOBa MPUMEHUTEIBHO K
anetuseHaMm. [loaBumkHOCTH aToMa BoxoOpoAa (KUCIOTHBIE CBOMCTBA aJKUHOB). OKHUCIIEHHE AJIKMHOB.
Peakuus 3enauHckoro.
Iosyuyenune ankuHoB. [lonyyeHue aneTuieHa NUPOIU30M METaHa U KAPOUIHBIM METOIOM.
CamocrosiTeibHAsA padoTa 00y4aromMXcs
[loaroroBka cooOuieHUs HA TEMY:
[IpumeHeHue aleTUIEeHOBbIX yriaeBo10poaoB. [lonuBuHuIaneTar.
Tema 1.5. Conep:xanue yueOHOr0 MaTepuaJia
ApomaTHuyecKue I'omosornueckuii psig apeHoB. beH301 Kak INpeaCcTaBUTENb apeHOB. Pa3sBuTHe mpeacTaBiIeHUN O
YIJIEBOAOPOIbI ctpoeHnn Oen3ona. COBpEeMEHHBIE TMPEACTABICHUS 00 SJIEKTPOHHOM M MPOCTPAHCTBEHHOM CTPOCHHH
oenszona. OOpa3oBaHWE apOMATHYECKOW T-CHCTEMBI. ['omMonorm OeH30j1a, MX HOMEHKIATypa, oOmas
dopmyma. HomeHknaTypa nansi AW3aMENICHHBIX TMPOW3BOAHBIX O€H307a: opmo-, Mema-, napa-
pacnosioxeHne 3aMmectuTenen. Pu3nyecKue CBOMCTBA apEHOB.
Xumuyeckne cBoiictBa  apeHoB. Ilpumepsl  peakuuil  37IEKTPOPHUIBHOTO  3aMEIEHUS:
raJIoreHUpOBaHMsl, aKWInpoBaHus (karanuzatopsl Opunens—Kpadrca), HUTpoBaHUS, CyIb(PUPOBAHUS.
Peakuuu ruapupoBaHus U NpUCOeNUMHEHUs Xjopa K OeH3zoiny. OCOOEHHOCTHM XMMHYECKHX CBOMCTB
roMoJioros 6eH3osa. BzaumHoe BIusiHUE aTOMOB Ha PUMEPE TOMOJIOTOB apEHOB.
IlpumeHeHnne W mojy4dyeHue apeHoB. [IpHpoaHble MCTOYHHMKM ApPOMATUYECKHUX YIJIEBOJOPOIOB.
ApoMartuzanus aJTKaHOB U IIUKJI0ATKaHOB. AJIKIIIMPOBaHHE OEH30IA.
CamocrosiTeibHAasA padoTa 00y4aromMXCcs
[ToaroroBka cooOIIEHUS HA TEMY:
[IpuMeHeHre apoMaTHYECKHUX YII€BOAOPOAOB.
Tema 1.6. Conepxxanue yueOHOr0 MaTepuajia




IIpupoanbie Hedrs. Haxoxnenue B mpupoje, coctaB U ¢pu3ndeckre cBoicTBa HePTU. TOMIMBHO-IHEPreTHIECKOE
HCTOYHUKH 3HayeHue HedTH. [IpombinuienHas nepepadotka Hedtu. Pextudukamus HeQTH, OCHOBHBIE (paKIUK €e
YIJIEBOAOPO/IOB. pasaeneHus, uxX ucrolib3oBanue. Bropuunas nepepaboTka HedrenpoaykToB. Pextudukarms mazyra npu
YMEHBIIEHHOM AaBieHud. Kpexkunr Heprenpoaykros. Pasnuunsie Bunbl kpexunra, padbotst B.I'.1lyxoBa.
W3omepuzanusi  ankaHoB.  AJIKIUIMPOBaHHE  HEMPEACNbHBIX  YIIEBOAOPOJAOB.  Pudopmunr
HedrenpoaykToB. KauectBo aBTOMOOMIEHOTO TOIIMBA. OKTAaHOBOE YHCIIO.
Ilpuponublii 1 nonyTHbIH HedTAHOMH ra3pl. CpaBHEHHE COCTaBa MPUPOJHOTO U MOIMYTHOTO ra3oB, 2
UX IPAKTUYECKOE UCIIOJIB30BAHUE.
Kamennbiii yroab. OCHOBHbIE HallpaBi€HHUs HCIIOJIb30BaHMs KaMmeHHoro yris. KokcoBaHnue
KaMEHHOTO YIUIsl, BaKHEUIIME MPOAYKTHI 3TOr0 Ipoliecca: KOKC, KAMEHHOYIOJIbHAsI CMOJIA, HAJCMOJIbHAS
Boga. CoenuHeHus, BbIIEISIEMbIE M3 KaMEHHOYTOJIbHOM cMoibl. [IpoaykThl, moslydaemble U3
HaJICMOJILHOM BOJIBI.
CamocrosiTe/ibHasi padoTa 00y4aloIMXCs
[ToaroroButk npesentanuio «lIpupoaHbie HCTOYHUKH YIJIEBOIOPOI0BY»
IloaroroBka IOKJIaI0B HA TEMEL. 6
1. OcHOBHbIE HaMpPaBICHNS MPOMBIIUICHHON TIepepaboTKH IPUPOTHOTO Ta3a.
2. DKOJOTUYECKHUE aCTIEKTHI JOOBIUH, MEPEePabOTKH U MCTIOIH30BAHUS TOPIOYHX MCKOMAEMBIX
Tema 1.7. Copepxanue y4eOHOro MmarepuaJja. 12




rl/lIlpOKCI/IJIbHLIe
COCINHCHUS.

Crtpoenue u kjaaccupuxanusi cnuproB. Kiaccupukanus cnupToB HO THILY YITIEBOJOPOIHOTO
paaMKana, 4ucily TUAPOKCUJIBHBIX TPYNI W THUIY aToMa YIJEpPOJa, CBSI3aHHOTO C TUIPOKCHUIBLHOU
rpynmnon. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE THAPOKCWIBHOW Tpynmbl. BrusHue crpoeHus
CHOUPTOB HA WX (PU3WYECKHE CBOMCTBA. MEXMOJEKYJsipHAs BOJOPOAHAS CBs3b. | OMOIOTHYECKUU Psif
MpeeIbHBIX OJJHOATOMHBIX CIIUPTOB. I30Mepus 1 HOMEHKIIATypa alKaHOJIOB, UX o0IIas popmyIa.

XumMHuyeckne CBOICTBA aJKaHOJOB. PeakiuoHHas CcrnocoOHOCTh NPEASIbHBIX OJHOATOMHBIX
cnupToB. CpaBHEHUE KUCIOTHO-OCHOBHBIX CBOMCTB OPraHUYECKUX U HEOPTaHUYECKUX

coequHeHull, coxepxkamux OH-rpynmy: KuciaoT, OCHOBaHMM, aM(pOTEpHBIX COEAUMHEHHH (BOJBI,

CIIUPTOB).
Peakuuu, noaTrBepKAarolive KUCIOTHBIE CBOWCTBAa CHUPTOB. Peakuuu 3amelleHuss TUAPOKCUIBLHOU
rpynnsl.  MexMolleKyaspHas Jerujparanus CHUPTOB, YCJIOBHUS 0Opa3oBaHUS MPOCTHIX 3(UPOB.
Crnoxuble 3GUpbl HEOPTAaHUYECKUX M OPTraHMYECKHX KHUCJIOT, peakiuu srepudukanuu. OKHCIeHUuE U
OKHUCJIUTEIHHOE ACTUIPUPOBAHUE CITUPTOB.

Cnoco0bl moJiyuyeHusi cnupToB. ['maponus ramoreHankaHoB. [mupaTtamusi ajakeHOB, yCIOBUSA €€
npoBeneHusi. BoccranoBneHne KapOOHMIBHBIX COSTMHEHUN.

OTtaenbHbIe NPeICTABUTEHN AJTKAHOJ0B. MeTaHO, €ro MPOMBIIIJICHHOE MOJIyYeHUE U TPUMEHEHHE
B IPOMBIIIEHHOCTU. buonoruueckoe aeiictBue MeraHosa. Crnenuduyeckue crnocoObl MOTyYEHUs
3THIIOBOTO civpTa. dusnosornyeckoe AeHCTBUE 3TAHOIIA.

MHoroaroMuble cnupThl. M30Mepuss U HOMEHKIATypa MpeACTaBUTENIeH ABYX- M TPEXaTOMHBIX
cnupToB. OCOOEHHOCTH XMMUYECKMX CBOMCTB MHOTOATOMHBIX CIIUPTOB, UX KaYeCTBEHHOE OOHAapyKEHHUE.
OtnenpHBIC TPEICTABUTENH: ATHJICHTINKOIb, TIWIEPHH, CIOCOOBI WX TMOJYYCHHS, MPAKTHIECKOE
MPUMEHEHHE.

®eHos1. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTpoeHue (eHona. B3anMHoe BIUsHIE apOMaTHUECKOTO
KOJIbI[a ¥ TUAPOKCHUIHLHOU TPYTITIHL.

XuMUYecKre CBOMCTBA (peHONa KaKk (PYHKIHS €ro XMMHUYECKOTO cTpoeHus. bpomupoBa-aue ¢eHomna
(xauecTBeHHas peakuus), HuUTpoBanue).. [lpumenenue ¢enona. Ilonyuenue dpeHosna B MpOMBIIIIIEHHOCTH.

Jlabopamopusie padomut
CBoiicTBa 3TWJIOBOIO CIIMPTA U INIMLIEPUHA.

CamocrosiTesibHast padoTa 00y4aroIMXCs
[ToaroroBka cooOIEHUI HA TEMBI:
1. AnxorosusMm, ero nocjaeACTBUS U MPeLyNpeKICHHS.
2. llpumeHeHHEe MHOTOaTOMHBIX CIIUPTOB.

Tema 1.8.

Conep:xaHue yueOHOr0o MaTepuasia




AJbaeruanl 1

I'omosornueckue PAABI AJBACIHI0B M KETOHOB. [lonstue o Kap6OHI/IJ'H>HI>IX COCAMHCHUAX.

KETOHBI. DNEeKTPOHHOE CTPOECHHE KapOOHWJIBHOHM rpymmbl. M3oMepuss 1 HOMEHKJIATypa ajdbJEeruI0B U KETOHOB.
du3nyeckue CBOMCTBa KapOOHMIBHBIX COSTUHEHUN.

XumMHuYeckne CBOICTBA ajb/ernioB M KeTOHOB. PeaknnoHHas CHocOOHOCTh KapOOHHMIIBHBIX
COeIMHEHUI. Peakiuum OKHCIEHHs allbJIETUJ0B, KAaUYECTBEHHbIE PEaKUUMU Ha aJNbJETHJHYI0 TpYIIILY. 9
Peakiiuu nmonukonAeHCcauu: oopasoBanue GeHoI0(PpopMaIbIETHIHBIX CMOJL.

IIpumeHnenne u nmosyvyeHue KapOOHWJIBHBIX coeAnHeHUi. [I[pumMeHeHue anbAeruoB U KETOHOB B
OBITY M IpOMBINIIEHHOCTH. [lonydyenne kapOOHUIBHBIX COETMHEHH OKUCIIEHUEM CIIMPTOB, TUApaTalneit
QJIKUHOB, OKHUCIIEHHEM YIJIEBOAOpPONOB. OThenbHblE MPEACTABUTENN aNbICTUJO0B U  KETOHOB,
cnenuguyeckre crnocoObl MX NOJyYEHUsl U CBOMCTBA.

Jlabopamopnas paboma

CBoiicTBa abJIeru10B. 2

CamocrosiTe/ibHasi padoTa 00y4alOIMXCH

[MToaroroBka cooOIIEHHNA HA TEMBI. 4

1. Tlpumenenue ¢popMmanbaeruaa Ha OCHOBE €ro CBOMCTB.

2. Anpaerujpl U KETOHHI B mpupoe (d¢upHble Macia, GepOMOHBI).

Tema 1.9. Conepxxanue y4eOHOro MmaTepuaJja. 14
KapOonoBrbie I'omosiornueckuii psig  NpeAeJbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT. [lonsATne o
KHCJOTHI M UX KapOOHOBBIX KHUCJIOTaX M MX Kilaccuukamus. OJEKTPOHHOE M MNPOCTPAHCTBEHHOE CTPOEHHUE
NPOM3BOJHbBIE KapOOKCHJIBHOHM Tpymnibl. ['OMONIOru4eckuil psiji npeaesibHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT, UX

HOMEHKJIATypa W H30MepHusi. MEXKMONEKYIIpHbIE BOIOPOJHBIC CBSI3M KapOOKCHUIIBHBIX TPYII, WX
BIUSTHUE HA (PU3NICCKUE CBOMCTBA KAPOOHOBBIX KHCIIOT.

XuMHYeCKHe CBOMCTBA KAPOOHOBBIX KMCJIOT. Peakiuu, WIMIOCTPUPYIOIINE KUCIOTHBIE CBOMCTBA U
WX CpaBHEHHUE CO CBOMCTBAMH HEOPraHWYECKUX KUCIOT. OOpa3oBaHue (PyHKIIMOHATBHBIX TMPOU3BOIHBIX
KapOOHOBBIX KHUCJIOT. Peakumu stepudukanvv. AHTHAPUAB KapOOHOBBIX KHCIIOT, WX TOJydYeHUE W
IIPUMEHEHHE. 6

Crnoco0blI noJryueHusi KapoOHOBBIX KHCI0T. OTAe/bHbIE MPeACTABUTENU U UX 3HaYeHue. OOmue
CHOCOOBI MOMYYEHHS: OKHUCICHHE aJIKaHOB, AJIKEHOB, MEPBUYHBIX CHOUPTOB, ajbACTUAOB. BaxHeilmue
MpeICTaBUTENN KapOOHOBBIX KHCIIOT, UX OMOJIOTHYECKast POJIb.

Caoxuble 3¢pupsbl. CTpoeHHE U HOMEHKIIATypa CIOXKHBIX 3(pupoB. CriocoObl MONTyYeHHs CIOMKHBIX
a¢upoB. OOpaTUMOCTh peakuu dTepuPUKaAUu U (HAKTOPHI, BIUAIOMIME HA CMEIICHHE PaBHOBECHS..
XVUMUYECKHE CBOMCTBA U TPUMEHEHHE CIIOKHBIX A(PUPOB.

Kupsl. XXupsr kak ciioxxsabie 3gupsl riunepuHa. KapOoHOBBIE KUCIOTHI, BXOISAIINE B COCTAB KHUPOB.
3aBUCUMOCTh KOHCHUCTEHIIMM JKMPOB OT HMX COCTaBa. XHMHMUYECKHE CBOMICTBA >KHPOB: THUAPOIIU3,




OMbLIIEHUE, THAPHUPOBAHUE.
Cosmn kap00HOBBIX KHCJI0T. Mbina. CriocoObl MONYYCHHsI COJICH: B3aMMOCHCTBHE KapOOHOBBIX
KHCJIOT C METaJUlaMH, OCHOBHBIMH OKCHJIaMH, OCHOBAHMSIMH, COJIIMH; IIEIIOYHOU THUIAPOJIU3 CIIOKHBIX
3(upos.
XWMHUYECKHE CBOMCTBA COJIed KapOOHOBBIX KHCJIOT: THAPOJIM3, PEaKIMd HOHHOrOo oOMeHa. Mbuia,
CYIIHOCTh MOIOIIETro AeHCTBUA. OTHOIICHHE MbLIa K JKeCTKOW Bojie. CHHTETHYECKHE MOIOIINE CPEICTBA
— CMC (nerepreHTsl), UX MPEUMYIIECTBA U HEIOCTATKHU.

Jlabopamopnusie pabomul

CBolicTBa yKCYCHOM KUCJIOTHI. 4
CBoiicTBa ’KHPOB, MblJIa U CHHTETUYECKMX MOIOLIUX CPENICTB.
CamocrosiTeibHAsA padoTa 00y4arommMXxcs
IToaroroBka cooOIIEHMIT HA TEMBI. 4
1. Cnoxnsie 23¢upsl B IpUpOIC, UX 3HAUCHUE.
2. buonorudeckas poiib )KUPOB, MX UCIOJIB30BAHNE B OBITY M IPOMBIITUICHHOCTH.
Tema 1.10. Coaep:xkanue yueO0HOro MaTepuaJia. 12
Yraesoasl IlonsiTue 06 yriaesogax. Kmaccudukarus yrieBogoB. MoHO-, 1- W MONHCAXAPHUIBI, TPEICTABUTEIH
KaKJIOW TPYIIIBI YTICBOIOB.
Monocaxapuabl. CTpoeHHE U ONTHYECKAss U30MEpPUsi MOHOCAXapuIoB.. BaxkHellline npeacTaBuTenu
MOHO3.
I'moko3a, cTpoeHue ee MOJIEKYJdbl M (PU3MUECKHE CBOMCTBA. XHMHYECKHE CBOMCTBA TJIOKO3BI:
peakuuMd TO albJIeruJHON rpymnmne («cepeOpstHoro 3epkajay, OKHUCIEHHE a30THOM KHCIOTOM,
rupupoBanue). Peakuuu TIJIIOKO3bI KaK MHOTOaTOMHOTO CHUpPTa: B3aUMOJCHCTBUE TIIIOKO3BI C
ruapokcuioM Meau (II) mpum xomHaTHOW Temneparype W HarpeBaHMM. Pa3nuunble TUIBI OpOKEHUs
(cmupToBOE, MOJIOUHOKHUCIOE). ['Moko3a B mpupoje. buonorudyeckas pojib U NPUMEHEHUE TIIFOKO3BI. 4

®pyKTO3a KaK MU30MEP TIIIOKO3bl. CpaBHEHUE CTPOCHUS MOJIEKYJIbl U XUMUYECKHX CBOMCTB IIFOKO3BI U
¢bpykTo3bl. DpyKTO3a B MPUPOJIE U €€ OMOITOTHIECKAs POITb.

Jucaxapuasbl. CtpoeHue aucaxapuoB. JIakTo3a u MajabT03a KaK U30MEPhI caxapo3bl.

Mommcaxapuapl. OOmee ctpoeHue nonucaxapuioB. CTpoeHHE MOJEKYJbl Kpaxmala, aMuio3a M
amuiioniekTuH. Gusnueckue cBoiicTBa Kpaxmana. [ mukoren. Xumuueckue cBoiicTBa kpaxmana. CtpoeHue
AJIEMEHTApHOTO0 3BEHA IEJUTI0J03bl. BiusHuEe CTpoeHMs] MOJIMMEpPHON Ienu Ha (U3MYecKHue U XU-
MUYECKHME CBOMCTBa IEJUTIONO3bl. [HMIpPOIM3 LEJUII0NI03bl, OO0pa30BaHME CIOXKHBIX 3(UPOB C
HEOPraHMYECKHUMH M OPraHMYEeCKUMH KucioTamu. [loHsTHe 00 MCKYyCCTBEHHBIX BOJIOKHAX: alleTaTHOM
mienke, Bucko3e. CpaBHEHHE CBOMCTB Kpaxmaiia M LeJITI0JI03bI.




Jlabopamopnusie pabomut
CBo#iCTBAa TITIOKO3BI.

CBoiicTBa caxapo3bl, KpaxmaJa. 4
CamocTosiTesibHasE padoTa 00y4arommXxcst
[Toaroroska cooOIIEHHUH HA TEMBI. 4
1. Buonoruyeckas poib yrieBOJOB, UX 3HAUYCHHUE B )KU3HU YeJIOBEKa.
2. HaxoxpaeHue B mpupoje U OMoJorudecKas posib HEJITIOI03bI.
Tema 1.11. Amunbi, | CoaepskaHue yueOHOr0 MaTepuaJa. 10
AMHHOKHCJIOTHI, Kaaccndukanus n usomepus amunos. [lonsatue 06 amunax. [lepBuunble, BTOpUYHbBIEC U TPETHUUHBIE
OeJIKH. amunbl. Knaccudukanuss aMMHOB 1O THIY YIVIEBOJOPOJHOTO pajuKaia W YUCIY aMUHOIPYII B
MoJieKyJse. ['omonornyeckue psabl NpeAeabHbIX anupaTHYecKuX U apOMaTHYECKUX aMUHOB, U30MEpUS U
HOMEHKJIaTypa.
XuMnyeckHe CBOHCTBA AaMHHOB. AMUHBI KaK OPraHUYECKHE OCHOBAHUS, UX CPAaBHEHHE C aMMHAKOM
U JPYrMMH HEOpPraHWYECKMMU OCHOBaHMSIMH. CpaBHEHHE XHMHUYECKHX CBOWCTB alu(paTUUECKUX U
apoOMaTUYEeCKHX aMHUHOB. AHHJIMHOBBIE KpacuTenu. [loHsATHe 0 CHHTeTHYeCKUX BoJOKHAX. [lonraMusl u
MOJIMAMM/IHbIE CHHTETHYECKHE BOJIOKHA.
IIpumenenue u noayyenne aMmuHoB. [lonyuenne amunos. Pabotst H.H.3ununa. 4
AMuHOKHCIOTHI. [loHATHE 00 aMHMHOKMCIOTaX, MX KiIaccupukanus U crpoeHue. Onruueckas
u30Mepusl 0-aMUHOKHMCIOT. HomeHknatypa aMHHOKHCIOT. [IBOMCTBEHHOCTb KHCIOTHO-OCHOBHBIX
CBOWCTB aMUHOKHCIOT M €€ npuuuHbl. Peakumm konaeHcauuu. llentuanas cBsizb. CHHTETHUECKHE
BOJIOKHA: KampoH, 3HaHT. Kiaccuduxanus BosokoH. [lonydenne aMMHOKUCIIOT.
Beaxkun. benku kak npupojHsle noiumepsl. IlepBuuHas, BTOpuYHas, TpEeTUYHAs W YETBEPTUYHAS
CTPYKTYpbI OenkoB. OuOpniisipHble U TI00YIsIpHbIe OelKH. XUMHUECKUEe CBOIMCTBAa OEJIKOB: TOpEHHE,
JeHaTypalusi, TUAPOIN3, KadyeCTBEHHbIC (I[BETHBIE) peakuuu. buonormueckune (yHKIUH OEIKOB, HUX
3HaYeHUE.
Jlabopamopnas paboma
CBoiicTBa 6enKOB. 2
CamocrosiTeibHAasA padoTa 00y4aromMXcs
[TonroroBka coobmenus Ha Temy: [lpumenenne n 6uonorndeckas QyHKIUS AMUHOKHUCIIOT. 4
[TonroroBka nokiiaga Ha TeMmy: benku kak komrnoHeHT numy. [IpoGiema 6exxoBoro
TOJIOJAHHUS U IIyTH €€ pelICHusl.
Tema 1.12. Conepxxanue yueOHOr0 MaTepuaJja. 4




A3oTcoaepikamme HyxneunnoBble kucejoThl. HykiienHOBBIE KUCIOTHI Kak HNpHUpOJAHbIE noauMmepsl. Hy-kiaeotuasl, ux
rerepounkanyeckue | crpoenue, npumepsl. AT® u AJI®, ux B3auMONpPEBpALIEHUE U POJb ATOrO Mpolecca B IMPUPOE.
COeTUHCHUA. [Monstne ITHK m PHK. Crpoenne JIHK, ee mepBuuHas u BTOopmuHas ctpykrypa. Pa6orer @.Kpuka u
HyxknennoBbie JII.Yorcona. KommiemenTapHocTh a3otuctbix ocHoBaHui. Permukamus JIHK. OcoGeHHOCTH cTpoeHUs
KHMCJIOTBI. PHK. Tumst PHK u ux Ouonormueckue gynkiuu. [lonsrue o tpomynoMm kojae (komone). buocunres
Oenka B JKUBOU KJIETKE.
CamocTosiTesibHAast padoTa 00y4arommxcst
[Tucemennas paboTa B TETpaau: 3aMOIHUTH CIOBAPh XUMUYECKUX TEPMUHOB I10 TEME.
Tema 1.13. Conep:xanue yueOHOro MaTepuaJia.
buosornyecku ®epMmenThl. [lonsatue o QepMeHTax Kak O OMOJOTMYECKHX KaTajlu3aTopax OEIKOBON MPHUPOBI.
aKTHBHbIE Oco0eHHOCTH CTPOCHHMSI ¥ CBOIMCTB B CPAaBHEHHH C HEOPTAaHWYECKMMU KaTann3aTopamu. Knaccubpukanus
COeJUHEeHHUS. bepmenToB. OcoOOEHHOCTH CTPOEHUS U CBOMCTB ()EPMEHTOB:

CENIEKTUBHOCTh U 3(PPEeKTUBHOCTH. 3aBUCUMOCTh aKTUBHOCTU (PEPMEHTOB OT Temreparypsl U pH cpensl.
3HayeHue (pepMEHTOB B OMOJIOTMH U IPUMEHEHHE B POMBIIIJIEHHOCTH.

Butamunbl. Ilonstue o ButammHax. Mx knaccuduxanus u obozHaueHue. Hopma mnorpebienus
BUTaMMHOB. BonopactBopumsie (Ha npumepe BuramuHoB C, rpynnsl B u P) u xupopactBopumMsblie (Ha
npumepe BuTaMHHOB A, D wu E). ABUTaMHUHO3bI, TUIEPBUTAMUHO3bl U TUINOBUTAMHHO3BI, UX
npodunakTuka.

I'opmonsbl. [IloHsATHE O ropMoOHax Kak OHOJOTMYECKHM AaKTHUBHBIX BEIECTBAX, BBIIOIHIIOMINX
SHIOKPUHHYIO PEryJIALHUI0 KXU3HEAEATEIbHOCTH OpraHm3MoB. Kitaccudukaiysi ropMOHOB: CTEPOUBbI,
MPOU3BO/IHBIE AMUHOKHUCIOT, MOJUMNENTUAHbIE M OelKoBble TOPMOHBI. OTENbHBIE NPEACTaBUTENH:
3CTPaaNOJI, TECTOCTEPOH, NHCYJIHH, aJIpCHAIIIH.

JlekapcrBa. [IlonsTne o0 JlekapcTBax Kak XMMHOTEpaneBTUYECKMX Inpenaparax. Kparkue
UCTOPUUYECKHUE CBEJICHHS O BOSHUKHOBEHUHU U PAa3BUTUHM XUMHOTEpanuu. ['pynmnsl iekapcTB: cylib(aMuabl
(ctpenTouua), aHTUOMOTUKM (MEHULWUIMH), AHTUIHUPETHKU (ACMIUPHH), aHAJIbICTHKU (aHAJIBbIHH).
MexaHu3M AeHCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX IPENapaToB, CTPOCHUE MOJIEKYJ, POrHO3UPOBAHUE
CBOWCTB Ha OCHOBE aHaJIM3a XMMHUYECKOrO CTPOCHMs. AHTUOMOTHKH, UX KJIACCU(PUKALMS 110 CTPOCHHUIO,
TUILY U CIEKTPY AeWcTBUs. bezonacHsle ciocoObl IPUMEHEHMs], JIEeKapCTBEHHbBIE (POPMBI.

Ilpakmuueckas paboma
JKu3HEHHO BaXKHBIC BUTAMUHEI.

CamocrosiTeibHasA padoTa 00y4aromMXcs

[TucpmenHas paboTta B TETpaau: 3alI0JHUTD CIOBAPh XUMUYECKHX TEPMUHOB IO TEME.
IloaroroBka J10Ki1aa Ha TEMY:

IIpakTHyeckoe NCnoJb30BAHHUE JIEKAPCTB.




Pa3znen 2. O0masg M HeOPraHM4yecKas XUMHUsl.
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Tema 2.1. Xumusi — | Cogep:xanue yueOHOro MaTepuaJjia 4

HAYKa 0 BellecTBax. CocraB BemecTBa. XuMuyeckue 3ieMeHThl. CrnocoObl CyIIECTBOBAaHUS XUMHYECKHX 3JIEMEHTOB:
aTOMBI, MPOCTBIE M CJIOXKHBIE BEIIECTBA. BemiecTBa MOCTOSHHOTO W TIEPEMEHHOTO COCTaBa. 3aKOH
MTOCTOSIHCTBA COCTaBa BEILIECTB.

HN3mepenue BemecTBa. Macca aTtoMOB U MOJEKYyJI. ATOMHas eIuHUIA Macchl. OTHOCUTENIbHBIE
aTOMHas U MOJIEKyJsipHas macchl. KonmuecTBO BemiecTBa M €AMHMIIBI €r0 U3MEPEHUsS: MOJIb, MMOJIb,
kMoJib. Hucno ABoraapo. MonsipHas macca.

ArperaTHblie COCTOSIHUSI BellecTBa. TBeproe (KpUCTaLIMYECKOE U aMOp(HOE), XKHUIKOE MU 2
razoo0pa3Hoe arperaTHble COCTOSHUSI BELIECTBA. 3aKOH ABOraJpo U ero cienctBus. MossipHblii 00beM
BEILIECTB B Ta3000pa3HOM cocTosiHuU. OObeIMHEHHBIH Ta30BbI 3aKOH W ypaBHeHHUE MeHpaeneeBa—
Knaneiipona.

CMmecu BewecTB. Paznmuns Mexay cMecIMH U XUMUYECKUMU CoeTMHEHUsIMU. MaccoBast 1 00beMHast
JIOJTM KOMIIOHEHTOB CMECH.

CamocrosiTeibHAasA padoTa 00y4aromMXxcs 9

BrinosiHeHue yrpaxHeHHH Ha onpeesieHue MOJIEKYJISIPHOM Macchl.

Tema 2.2. Ctpoenue | CoaepxxaHue y4eOHOro MaTepuajia 2
aroma ATOoM — cJoxHas 4YacTtuma. JlokazaTenbcTBa CJIOKHOCTH CTPOEHHUS aToMa: KaTOAHbIE W
PEHTT€HOBCKUE JTy4H, POTOdIPPEKT, paIHOAKTUBHOCTD, HIEKTPOIIH3.

[Inanerapnas mogens artoma O.Pesepdopna. Crpoenue aroma mno H.bopy. CoBpemennbie
MPEICTaBICHUS O CTPOCHUH aTtoMa. KopimyCKyIapHO-BOTHOBOU Ayaan3M YacTUIl MUKPOMHUPA.

CocraB aTomMHOro siApa. HykjoHbl: NPOTOHBI U HEUTPOHBI. M30TONBI U HYKJIUJBI. YCTOWYHUBOCTD
sanep.

DJIeKTPOHHAs1 000J109Kka aToMoOB. [loHATHE 00 3JIEKTPOHHON OpPOWUTANHM W SJIEKTPOHHOM OOJIaKe. 2
KBantoBbie umncna: rinaBHOe, opOuTanbHOe (MOOOYHOE), MarHUTHOE W CHHHOBOE. Pacmpenenenue
AJIEKTPOHOB IO IHEPreTHUECKUM YPOBHSAM, MOAYPOBHAM U OpOUTAISIM B COOTBETCTBHHM C NPHUHIIUIIOM
HauMeHbIe sHepruu, npuHuunoM llaynu m npaBunom ['yHaa. DnekTpoHHbIE KOH(UTYpallMd aTOMOB
XUMHYECKHUX HJIEMEHTOB.

BanenTHble BO3MOXHOCTH aTOMOB XUMUYECKUX 3JIEMEHTOB.

DJIeKTpOHHAs KIacCU(UKAIUS XUMUYCCKHUX JICMEHTOB: S-, P-, d-, f-271eMeHTHI.

Tema 2.3. Coaepxxanue y4eOHOro MmaTepuajia 4




Iepuoauveckuii
3aKOH U
nepuoauvecKas
cucremMa
XUMHUYECKHX
3JIeMEHTOB
J1.A.MenaejieeBa.

OTKpbITHE TEPUOANYECKOTr0 3aKkoHA. [Ipeanockutku: HakomieHUe (aKTOJIOTHYECKOTO MaTepHala,
paboter mpenmectBeHHukoB (M.B.JleOepeitnepa, A.D.lllankyprya, JIx.A.Hwronenaca, JI.FO.Meiiepa),
che3n xumukoB B Kapiicpys, nuuHoctHbele kadyecTBa J[.M.MenneneeBa. Otkpeitue [[.M.MenaeneeBbiMm
[Iepnoanueckoro 3akoHa.

Ilepuoanueckuii 3ak0H M cTpoeHue aroma. IM3otonsl. COBpEMEHHOE IOHATHE XHUMHUYECKOIO
aneMmeHTta. 3akoHoMmepHOCcTh [.Mo3mu. CoBpemennas ¢opmynupoBka Ilepuoamueckoro 3akoHa.
Ilepuonnueckas cucrtemMa U crpoeHue aromMa. OU3MYECKHIM CMBICH TMOPSAIKOBOIO HOMEpPA 3JIEMEHTOB,
HOMEPOB TpyIIbl U nepuoja. llepuoandyeckoe M3MEHEHUE CBOMCTB JIEMEHTOB: pagnyca aToMa; SHEPTUU
WOHU3ALNM; JIIEKTPOOTPULIATENBbHOCTH. [IpUuMHBI HW3MEHEHUS METAUIMYECKUX U HEMETAILUIMYECKUX
CBOMCTB JJIEMEHTOB B Tpynmnax W NEpHOJaxX, B TOM YHCIE OOJbIINX M CBEPXOOJbIIUX. 3HAYCHHUE
[Tepuonuueckoro 3axkoHa u llepumoanueckoin cucrembl xumuueckux sneMeHTtoB [[.M.Menaeneesa s
pa3BUTHUS HAYKHU U MIOHUMAaHMSI XUMUYECKON KapTUHBI MUPA.

Ilpaxkmuueckan paboma
CocTtaBieHue IeKTPOHHBIX (POPMYII AaTOMOB 3JIEMEHTOB.

Tema 2.4. Ctpoenne
BellecTBa.

Coaep:kanue yue0HOro MmarepuaJia

IlonsiTHe 0 XUMHMYECKOM CBA3H. THUNEI XMMHUUYECKHUX CBSI3CH: KOBAJICHTHAs, MOHHAsI, METAJIndecKas 1
BOJIOPOJTHASL.

KoBajienTHasi xuMu4yeckasi cBsi3b. JIBa MexaHW3Ma O0Opa3oBaHUs OSTOH CBsS3W: OOMEHHBIH U
JIOHOPHO-aKLIEeNTOPHBIM. OCHOBHBIE TAPAMETPhI 3TOr0 THUIIA CBA3U: JJIMHA, IPOYHOCTh, YIOJl CBA3U HIIH
BAJICHTHBIN yroji. KpaTHOCTh KOBAJIGHTHBIX CBSI3ed M KiIacCU(UKAIUA HMX IO OSTOMY HPHU3HAKY:
OJIMHApHBIE, IBOMHBIE, TPOHBIE.

Honnasi xuMmnuyeckasi cBA3b. MexaHu3M o0pa3oBaHUsi MOHHOM CBs3U. MOHHBIE KpUCTAIMYECKHE
PEILIETKN U CBOMCTBA BEIIECTB C TAKUMH KPHUCTAJIJIAMH.

Meranaudeckas xumuueckasi cBsi3b. OCOOBIN THIT XUMUYECKOW CBSI3U, CYIIECTBYIONIMH B METaJIax
U ciiaBax. Ee oTiInuns u ¢XoICcTBO ¢ KOBAJEHTHON U MOHHOM CBsA3IMHU. CBOMCTBA METAJNIMYECKON CBSA3H.
Merajunueckne KpUCTAIIMYECKUE PEMIETKU U CBOKMCTBA BEIIECTB C TAKUMH KPHUCTAJLIAMM.

Bonopoanasa xumuyeckasi cBsi3b. MexaHu3Mm oOpa3oBaHusi Takoil cBs3u. Ee wiaccudukanus:
MEXKMOJICKYJISIPHAS U BHYTPUMOJIEKYJISIPHAS BOJOPOAHBIE CBA3H.

KommnekcooOpa3zoBanue. I[loHsATHE O KOMIUIEKCHBIX COeAUMHEHMSIX. KoopAMHAIIMOHHOE 4YHCIIO
KoMILIeKcooOpa3oBaressi. BHyTpeHHsst U BHemHssl cdepa KoMmruiekcoB. HomMeHKiIaTypa KOMIUIEKCHBIX
coennHeHni. MIx 3HaueHue.

Tema 2.5.

Conep:xaHue yueOHOr0 MaTepuasia




IHosmumepsl.

Heoprannyeckne mosumepbl. [losmMepsl — TNpOCThIE BEIIECTBA C aTOMHOW KPUCTALIIMYECKOU
PEIIeTKOW: aJZIOTPOIHBIE BHIOM3MEHEHUs yriepoaa (anmas, rpadut, kapOuH, (yJiepeH, B3auMOCBS3b
rubpuan3anuu  opOuTaneid y aToMOB yriepoAa C MPOCTPAHCTBEHHBIM CTPOCHHUEM aJUIOTPOIHBIX
Moau(UKAIUI); CEeJeH U TEJUTyp LENOYeYHOro crpoeHus. [lomumepsl — CloKHBIE BEIIECTBA C aTOMHOI
KPUCTAINTMYECKON PEHIETKON: KBapll, KpEeMHE3eM (IMOKCHIIHbIE COCTUHEHUS! KPEMHHUA), KOPYHI (OKCUA
ATFOMUHHMS) ¥ aJTIOMOCHIIUKATHI (ITOJIEBBIC IIMATHI, CIII0/Ia, KaoauH). MuHepansl u TopHbIe Toposl. Cepa
riacTuyeckas. MuHepallbHOE BOJIOKHO — acOecT. 3HaueHne HEOPraHUYECKUX MPUPOTHBIX MOJIMMEPOB B
(hopMUPOBaHHUH OAHON U3 TEOJOTHIECKUX 0001049eK 3eMITi — JTUTOC(HEPHI.

Oprannyeckue moaumepsnl. CrnocoObl WX TMOJYYEHHUs: PEaKIUU TOJUMEpU3AllMd U PeaKluu
nonukoHAeHcauu. CTPYKTypbl TOJUMEPOB: JIMHEWHBIC, pPA3BETBJICHHbIE U MPOCTPAHCTBEHHBIE.
CTpyKTypHpOBaHHE TIOJMUMEPOB: BYJKAHU3AMSA KAaydyKoB, JAyOjeHue O€eJKOB, OTBEpXKIACHUE
MOJINKOHICHCAIIMOHHBIX MTOJIMMEPOB.

Knaccudukanus monmmMepoB Mo pa3IMdHbIM MPU3HAKAM.

Ilpakmuueckan paboma
N3ydeHne CBONCTB IUIACTMACC U BOJIOKOH

CamocTosiTesibHast padoTa 00y4aloIIuXCcs
[ToaroroBka cooOIeHNS HA TEMY:
[TpakTHUecKoe UCIOIB30BaHUE TTOJIMMEPHBIX MAaTCPHUAJIOB.

Tema 2.6.
JucnepcHbie
CHCTEMBI.

Copep:xxanue yueOHOro MmarepuaJjia

Ilonsitue o aucmepcHbIX cucrtemax. Kiaccudukanus AHUCHEPCHBIX CHCTEM B 3aBUCHMOCTH OT
arperaTHOr0 COCTOSIHUS JTMCIIEPCHOHHOW Cpellbl U TUCTIEepCHOM (a3bl, a TakKe MO pa3Mepy UX YacTHLl.
I'pybGoaucniepcHble CUCTEMBI: IMYJIBCUU M CyCTIeH3UU. TOHKOIUCTIEPCHBIE CUCTEMBI: KOJUIOUAHbIE (30111
Y TeJIM) U UCTUHHBIE (MOJIEKYJISIPHBIE, MOJIEKYJISIpPHO-MOHHBIE U HOHHBIE). DddexT Tunnans. Koarynsus
B KOJJIOUJHBIX pacTBopax. CHHEpe3Hc B refsix.

3HayeHHe MCIEPCHBIX CHCTEM B JKMBOW W HEXKHBOH NpHpoAe M NPAKTHYECKON KU3HH
YyeJIOBeKa. DOMYJIbCUU U CYCIIEH3UU B CTPOUTENIBCTBE, MUINEBOM M MEAMLIMHCKOM NMPOMBIIIICHHOCTH,
KocMeTuke. buonornueckue, MEIUIIMHCKUE U TEXHOJIOTMYECKHUE 30JM. 3HAUEHUE Tejieil B OpraHu3aluu
KUBOWH MaTepuu. buonormueckue, MuUIIEBbIE, MEAMIMHCKHE, KOocMeTHueckne renu. CHHepe3nuc Kak
¢bakTop, OmpeAeNsAIOUINi CPOK TOJHOCTH NPOAYKIMM Ha OCHOBe reneil. CBepThIBaHHE KPOBHM Kak
OMOJIOTHYECKHI CHHEPE3HUC, €r0 3HAUCHHUE.

Ilpakmuueckan padoma
O3HaKOMJICHHE C TUCTIEPCHBIMU CUCTEMaMH




Tema 2.7.
XUMHYEeCKHe
peakuumn

CoaeprxaHue y4eOHOr0 MaTepuajia

Knaccupukanuss XuMu4eCKNX peakuii B OPraHu4eCcKod U Heopranuyeckou xummu. [lonstue o
XUMHYECKOW peaknuu. Peakuuu, wugymume 0€3 W3MEHEHHMS KAadyeCTBEHHOTO COCTaBa BEIIECTB:
AJUIOTpONU3alus UM HU3oMepusanus. Peakuuu, uaynye ¢ MU3MEHEHHEM COCTaBa BELIECTB: MO YHUCILY H
XapaKTePy pearupyromux U 00pa3yronuxcs BenecTB (Pa3ioKeHHsI, COSUHEHHUs, 3aMEIICHHS, 0OMEHA);
M0  W3MEHEHHUIO  CTENEHEHl  OKHCIEHUS  DJIIEMEHTOB  (OKHCIWTEIbHO-BOCCTAHOBUTEIBHBIE U
HEOKHCIIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIIMM); 1O TEIIOBOMY 3 (DekTy (3K30- U dHIOTEPMHUYECKHUEC);
o ¢asze (roMo- ¥ reTepOTeHHEBIE); 110 HAMPaBICHUIO (00paTUMbIe U HEOOpaTHMBIE); IO UCTIOIL30BAHHUIO
KaTajau3aTopa (KaTaIMTUYECKUE M HEKATaJUTHUECKHE); IO MEXaHU3My (paJuKajbHbIe, MOJIEKYJISIPHbIE U
HWOHHBIE).

BeposiTHOCTH, MpOTEeKaHUS XMMHUYECKHX peakuuil. BHyTpeHHss sHeprus, sHTanbnus. TernnoBou
s¢dexkr xumuyeckux peaknuil. Tepmoxumumyeckue ypaBHeHus. CTaHgapTHas SHTANbIUS peakUud U
obOpazoBanus BemniecTB. 3akoH ['.M.I'ecca u ero ciaeacTBusA. DHTPOIHSI.

Ckopoctb xumMnuyeckux peakuuii. [lonstue o ckopoctu peakuuii. CKOpOCTh TOMO- U I€TEPOreHHON
peakiu. JHEPrus akTUBALUH.

@akTOphl, BIMAIONIME HA CKOPOCTh XMMHMYECKOW peakuuu. I[Ipupoma pearupyrommx BemIECTB.
Temmneparypa (3akoH Baut—T odda). Konuenrpauus. Karanuzatopbl 1 kaTains: roMo- U F€TEPOTreHHBIH,
UX MeXaHu3Mbl. DPEpMEHTH, UX CPaBHEHHE C HEOPraHMYECKMMH KaTajau3aTopaMU. 3aBUCUMOCTh
CKOPOCTH pEaKIMil OT MOBEPXHOCTH COITPUKOCHOBEHMS PEArNPYIOIINX BEIIECTB.

O0paTtumMocTh XMMHYECKHX peakuuid. XuMuyeckoe paBHoBecue. [loHATHE O XUMUYECKOM
paBHOBecuM. PaBHOBECHbIE KOHLEHTpauuu. J[MHAMUYHOCTH XWUMHYECKOIO paBHOBeCHs. DakKTopBl,
BJIMSAIONIME HA CMEIICHUE PAaBHOBECUS: KOHIICHTpAIMs, JaBieHne, remneparypa (npunuun Jle [larense).

Jlabopamopnas paboma
3aBUCUMOCTh CKOPOCTH XUMHUYECKUX PEAKIMA OT Pa3INIHbIX (PaKTOPOB.

Tema 2.8. PacTBOpBI.

Copep:xanue yueOHOro MmaTepuaJjia

10

IHousitue o pacrBopax. OU3NKO-XUMUYECKaAs IPUPOJA PACTBOPEHMS U pacTBOPOB. B3anmonerncreue
pacTBOpuTeNss M PACTBOPEHHOTo BemiecTBa. PactBopumocTh BemecTB. (CnocoObl  BbIpakeHUS
KOHIIEHTPALIUK PACTBOPOB: MaccoOBas J0Js1 PACTBOPEHHOI'O BELIECTBA (IIPOLIEHTHAs ), MOJISIPHASL.

Teopusi 3/1eKTPOIUTHYECKOH AMCCOMUANMU. MeEXaHU3M IHUCCOLUALMM BEUIECTB C Pa3IMYHBIMU
TUMIAMU  XMUMHYECKMX CBsA3eil. Bkiag pycckMx ydeHbIX B pa3BUTHE IpEACTaBlIeHUNH 00
INEKTPOJIUTUYECKON Auccouranui. OCHOBHBIE MOJIOKEHUS TEOPUH AJIEKTPOJUTUUYECKON JHCCOLMALNH.
CreneHp 3IEKTPOIUTUYECKON JUCCOLMAUMU U (PakTopbl ee 3aBUCUMOCTU. CHIIbHBIE W CpEIHUE
JJIEKTPOJIUTHI.

Juccoumanus Boxabl. BogopoaHsiil nokaszarens. Cpena BOJHBIX pacTBOPOB 3JIEKTPOJIUTOB. Peakiuu
oOMeHa B BOJHBIX PacTBOpPaX AJIEKTPOJIHUTOB.




I'maposm3 kak oOMeHHbIl mpouecc. HeoOpatumblii ruaposin3 OpraHMYECKMX M HEOPraHMYECKHX
COCIMHEHUH U €r0 3HAYCHHE B MIPAKTUYECKOMN ACATEIBHOCTH YEI0BEKA.

OO6patumsrii ruaponus coneid. CtyneHuatsiii ruaponus. [Ipaktuyeckoe mpuMeHeHHE THAPOIIN3A.

I'unponu3 opranmveckux BemiecTB (OETKOB, KUPOB, YIIIEBOJOB, MOJIMHYKIeOTHIOB, AT®) u ero
OMOJIOrMYeCKOe U MpaKkTHIecKoe 3HaueHne. OMpuIeHne KUpoB. Peakius stepudukaimm.

Ilpakmuueckan paboma
[IpuroroBneHne pacTBOPOB Pa3IMYHbIX BUIOB KOHIIEHTPALIMH.

Jlabopamopuwie padomut
Peakiiuu HOHHOrO 0OMEHa MEX/ly pacTBOPAMU AJIEKTPOJIUTOB.

CamocTosiTesibHasA padoTa 00y4alOIIUXCS
BrimoHeHNEe ynpaKHEHHU Ha COCTABIICHUE YPaBHEHHM peaKIuii HOHHOTO OOMEHa.

Tema 2.9.
OKuCcIuTENBHO-
BOCCTAHOBHMTEJIbHbIE
peakuum.
DIeKTPOXUMHYECKHE
npoIecchl.

Coaep:kanue yue0HOro MmarepuaJia

OKHNCIUTENbHO-BOCCTAHOBUTE/IbHBIE peakuuu. CTeneHb OKWUCIEHUsA. BoccraHoBuTenu u
okuciurend. OKHUCIIEHHWE W BOCCTAHOBIICHHE. BakHelIme OKHCIUTEIM ¢ BOCCTAaHOBHUTEIIH.
BoccTanoBuTenbHbIE CBOMCTBA METANIOB — MPOCTHIX BEHIECTB. OKUCIUTENIbHBIE U BOCCTAHOBUTEIIbHbBIC
CBOMCTBAa HEMETANIOB — IPOCTHIX BEIIECTB. BOCCTaHOBUTEIBHBIC CBOWCTBA BEIIECTB, 0Opa30BaHHBIX
AJIEMEHTaMU B HU3IICH (OTPHUIIATEIHLHOM) CTETICHH
okucneHus. OKHUCIUTENbHBIE CBOMCTBA BEIIECTB, OOpPa30BaHHBIX JJIEMEHTAMHU B  BBICIICH
(TOJIOKUTENIBHON) CTeNeHU OKHUCeHUs. OKUCIUTENbHBIE W BOCCTAHOBUTEJIHHBIE CBOWCTBA BEILECTB,
00pa30BaHHBIX JIEMEHTAMU B MMPOMEKYTOYHBIX CTEIIECHAX OKUCIICHUS.

Knaccupukauusi OKHMCJIANTEILHO-BOCCTAHOBUTEIbHBIX peakmnuii. Peakuuu MeXaTOMHOTO U
MEKMOJIEKYJISIPHOTO  OKHMCJICHUS-BOCCTAHOBIICHUA. Peakunu BHYTPUMOJICKYJISIPHOTO  OKHCIICHUS-
BOCCTaHOBJICHHUS. Peakinu caMOOKHUCIIEHUSI-CAMOBOCCTAHOBIICHHUSI (TUCIIPO-TIOPITMOHUPOBAHUA).

MeTtoapl  COCTaBIEHWS  ypPABHEHUM  OKUCJIWTEIBbHO-BOCCTAHOBHUTEIBHBIX  peakiui. Meton
ANIEKTPOHHOTO Oananca. BausHue cpespl Ha MPOTEKaHNUE OKUCIIUTETHhHO-BOCCTAHOBUTEIBHBIX TIPOIIECCOB.

XuMHYecKrMe MCTOYHHUKH TOKA. OIJEKTPOAHBIE NMOTEHUHAIbL. PsJ CTaHIApTHBIX BJIEKTPOIHBIX
MOTEHITMAJIOB  (JICKTPOXUMUYECKUM PsIJi HANPSHKCHUM MeETauioB). ['albBaHWMYECKHE DJIEMEHTHI |
MPUHIUIIBI UX paboThl. CocTaBlieHHE TalbBAHUYECKHUX 3JIeMEHTOB. OOpa3oBaHHE rajbBaHMUYECKUX Iap
NpU XUMHUYECKUX Tpoleccax. ['allbBaHMYECKHE JJIEMEHTHI, MPUMEHSEMBIE B JKU3HU: CBUHIIOBAs
aKKyMYJISITOpHas OaTapesi, HUKellb-KaIMHUeBbIe OaTapen, TOTUTMBHEIC SJIEMEHTHI.

DJIeKTPOJIN3 PACIUIAaBOB M BOJAHBIX PAacTBOPOB JJIEKTPOJUTOB. [Iporeccel, mpoucxonsgiiue Ha
KaToJle M aHoJ€. YPaBHEHHUS OHJIEKTPOXMMHUUYECKHX IPOILIECCOB. ODJEKTPOJIM3 BOJHBIX PacTBOPOB C
WHEPTHBIMU  3JIEKTPOAAMHU. JEKTPOJU3 BOJHBIX PAcCTBOPOB C PACTBOPUMBIMHU  3JIEKTPOJAMHU.
[IpakTueckoe NpUMEHEHUE BIEKTPOIIN3A.




Tema 2.10.
Knaccupuxanus
BemtecTB. [IpocThie
BellecTBa.

CoaeprxaHue y4eOHOr0 MaTepuajia

Kinaccnpukanusa Heopranmveckux BemrecTB. [lpocTbie u cioxkHble BemecTBa. OKCHABL, HX
kiaccupukanusa. [wapokcunabl  (OCHOBaHUWS,  KHCJIOPOJCOAEP)KAIIAE  KUCIOTHI,  aM{Qo-TepHbIE
ruapokcuabl). Kucnorel, ux knaccudukamnus. OcHoBanus, ux kinaccudukamms. Cou cpeHue, KUCIbIe,
OCHOBHBIE M KOMIIJIEKCHBIE.

Metauibl. [lonoxeHne METaIoB B MEPUOAMIECKON CUCTEME U OCOOCHHOCTH CTPOEHHUS MX aTOMOB.
[IpocThie BemecTBa — METaUIBl: CTPOCHHE KPUCTAJUIOB U METaJUIMUecKass XUMHu4deckasi cBs3b. OOmue
(u3nYecKre CBOKMCTBA METANIOB U MX BOCCTAHOBUTEJIbHBIE CBOMCTBA: B3aMMOJICUCTBUE C HEMETaUIaMHU
(KUCmopooM, TrajoreHaMH, Cepoil, a30TOM, BOJOPOAOM), BOJOM, KHCJIOTaMH, PACTBOpPAMHU COJICH,
OpraHWYECKMMH BeIlleCTBaMU (CIHUpPTaMH, TalloreHaJIKaHaMU, (EHOJIOM, KUCIOTaMH), MIeJI0YaMHu.
Okcuabl U TUAPOKCUABl METAIIIOB. 3aBUCUMOCTh CBOMCTB 3THX COEJUHEHUN OT CTENEHEW OKHCICHHS
METaJUIOB. 3HAYEHUE METAJUIOB B MPUPOJE U )KU3HU OPTaHU3MOB.

Koppo3us meraanos. [lonstue koppo3uu. XumMuueckas KOppo3us. DIEKTPOXUMHUYECKasT KOPPO3HUs.

CriocoOBI 3aIUTH METAJUIOB OT KOPPO3HUH. 6
OO0mue cnoco0bl MoJiy4eHHsi MeTa/LIOB. Mertaiibl B npuponae. Metamnyprusi U €€ BUIbl: IUPO-,

THAPO- U DJIEKTPOMETALTYPTHSA. DJEKTPOJIU3 PACIUIABOB W PACTBOPOB COCAMHEHHI METAaJUIOB U €ro

MPAKTUYECKOE 3HAYEHUE.

Hememannwu. llonoxenue HemetauioB B [lepmonnueckoil cucreme, OCOOCHHOCTH CTPOCHMSI HX
aTOMOB. DJIEKTPOOTPULIATEIBHOCTb.

bnaropognbie raspl. DJIEKTPOHHOE CTPOEHHE AaTOMOB OJIAarOPOJHBIX Ta30B M OCOOEHHOCTH UX
XUMHYECKHX U (PU3NYECKUX CBOUCTB.

Hemeramner — mpocTeie BemecTBa. X aTOMHOE W MOJIEKYJSIPHOE CTPOCHHE HUX. AJUIOTPOIHSL.
XUMHYECKHE CBOMCTBA HeMeTamoB. OKHCIMTEIBHBIC CBOMCTBA: B3aMMOJICHCTBHE C METaJJIaMH,
BOZIOPOJIOM, MEHEE JJICKTPOOTPHUIATEIFHBIMA HEMETaUIaMHU, HEKOTOPBIMH CJIOKHBIMH BEIIIECTBAMHU.
BoccraHoBuTenbHBIE CBOHCTBA HEMETAIIIIOB B PEAKIIHAX C PTOPOM,

KHCJIOPOJIOM, CJIO)KHBIMU BEIIECTBAMH — OKHCIUTENIIMH (Q30THOW M CEPHOI KUCIOTaMU | JIp.).
Jlabopamopnas paboma 5
B3anMopeicTBre METAJIIIOB C paCTBOPAMHU KUCIJIOT U COJIEH.

2.11. OcHOBHBIE Conepxxanue y4eOHOro MmaTepuajia 12




KJIaCChI Bonopoanbie coennHeHusi HemeTaswioB. l[loiyyeHne ammumaka W XJIOPOBOAOPOJA CHUHTE30M U
HEOPraHUYecKHX U | KocBeHHO. Ddu3nueckue cBoiicTBa. OTHOLIEHHE K BOJIE: KUCIOTHO-OCHOBHBIE CBOMCTBA.
OpPraHMYecKux Oxcuabl M1 aHTUAPUIBI KapOoOHOBBIX KHCJ0T. HeconeoOpasyromue u coiaeoOpas3yromme OKCUIBL.
coeMHEeHU . Kucnoraeie okcuapl, ux cBoiicTBa. OCHOOBHBIE OKCHIBI, WX CBOHCTBA. AMQOTEpHBIE OKCHIBI, HX
CBOMCTBA. 3aBUCHMOCTh CBOMCTB OKCHOB METAJUIOB OT CTETICHU OKUCICHHUS. AHTHIPUILI KAPOOHOBBIX
KHCJIOT KaK aHAJIOTH KUCJIOTHBIX OKCHIOB.
Kuciaorsl oprannyeckue W Heopranmveckue. KHCIOTBI B CBET€ TEOPUMU HIIEKTPOIUTUUECKOU
nuccormanuu. Kucinotrel B cBere mnpoToiduThyeckod Tteopuu. Kiaccudukanus OpraHM4ecKux U
HEOpraHnueckux KucioT. OO1ue cBOMCTBA KUCIIOT: B3aUMOJCHCTBUE OPraHUYECKUX U HEOPTraHUYECKUX
KHUCJIOT ¢ METaJJIaMU, OCHOOBHBIMU M aM(OTEPHBIMU OKCHJIAMH U TUIPOKCUIAMU, COJISIMU, 00pa3oBaHuE
CIOXKHBIX 3(prpoB. OCOOEHHOCTH CBOMCTB KOHLIEHTPUPOBAHHON CEPHON U a30THOM KHUCIIOT. 4
OcHoBaHusI opraHuvyeckue U Heopranumuyeckme. OCHOBaHHSI B CBETE€ TCOPUM DJICKTPOIUTHUUECKOM
muccoranui. OCHOBaHHMS B CBETE€ MPOTOJUTHYECKOW Teopuu. Kiaccudukamus oOpraHUYecKHX U
HEOPraHWYECKUX OCHOBaHUU. XMMHUYECKHUE CBOMCTBA IIeJI0YEl U HEPACTBOPUMBIX OCHOBaHUH. CBOMCTBA
OCCKUCIIOPOIHBIX OCHOBAHUN: aMMHaKa U aMHHOB. B3anMHOE BIIMSIHEE aTOMOB B MOJICKYJIE aHUJIMHA.
AM@oTepHble OpraHuvyecKrue U HeopraHuveckue coeqnHeHuss. AMGOTEpHbIE OCHOBAHUS B CBETE
MPOTOJUTHYECKON Teopuu. AMMOTEPHOCTh OKCHUJIOB U THUIPOKCUIOB TMEPEXOJHBIX METAILJIOB:
B3aMMO/ICCTBUE C KUCJIOTAaMHU M IIET0YaMH.
Coau. Knaccudukanus u xuMuueckue cBoiictBa coseil. OCOOEHHOCTH CBOMCTB COJIEH OpraHMYeCcKUx
Y HEOPTaHUYECKUX KHUCIIOT.
I'eneTnuyeckas cBsI3b MekKAY KJIACCAMHU OPraHUYeCKMX U HEOPraHM4YeCKUX coequHeHui. [lonstue
0 T€HETUYECKOM CBSA3M M T€HETUYECKUX PsAJIaX B HEOPTaHUYECKONW U OPraHUYeCKON XUMUU.
Jlabopamopnusie pabomul
CBOICTBA COJISIHOMN KHUCIIOTEI. 4
N3ydenue ruaponnsa conen.
Ilpakmuueckaa pabdoma
Pemienue skcriepuMeHTaIbHBIX 3a]1a4. 2
CamocrosiTe/ibHasi padoTa 00y4aroIMXCs
BplyunTh XUMUYECKNE TEPMUHBI: OKCUJIBI; TUIPOKCUIBL; KUCTIOTBI; COJIU. 2
2.12. Xumus Coaepxxanue y4eOHOro MmaTepuajia 16
3JIEMEHTOB. S-Inemenmot

Boaxopoa. /[BOMCTBEHHOE MOJIOKEHHE BOAOPOJAa B NEPUOAMYECKON cucteme. M3otomsl Bomopona.
Tsoxkenast Boma. OKHUCIHMTENbHBIE M BOCCTAHOBUTEIBHBIE CBOWMCTBAa BOJIOPO/A, €ro MOJYYEHHUE H




npuMeHeHue. Poap BoAopoaa B )KMBOM U HEKMBOU MPUPOJE.

Boma. Pomp Boapl Kak cpenooOpasyromiero BEIIeCTBA KIETKH. OKOJOTHYECKHE AaCIEKTHI
BOJIONOJIb30BaHUSI.

duementbl IA-rpynnbi. [llenounsie metamipl. OOmas XapakTepUCTHKA INEJIOYHBIX METAJIOB Ha
ocHOBaHMM TonoxeHus B [lepuonuueckoit cucreme snemeHToB J[.MI.MeHnaeneeBa u CTpO€HUsI aTOMOB.
[Tonyuenue, pu3nueckre U1 XUMUIECKUE CBOIMCTBA IIETOYHBIX METAIOB. KaTHOHBI IIEIOYHBIX METAJUIOB
KaK Ba)KHEWIIass XuMu4eckas popMa X CyIIeCTBOBAHUSA, PETYIATUBHAS POJIb KATUOHOB KaJHs U HATPUS
B )KUBOH KileTKe. [Ipupoanblie coequHEHUsT HaTpUs U Kallns, UX 3HaYCHUE.

JuemenTbl IIA-rpynnbl. OOmias XapakTepuCTHKa ILIEIOYHO3EMENIbHBIX METAIJIOB U MarHus Ha
OCHOBaHUU noJjoxeHus B llepnoguyeckoi cucreme snemenToB /[[.M.MeHaeneeBa u cTpoeHus aTOMOB.
Kanpuuii, ero nonyuenue, pusndeckue 1 XuMU4YecKkue cBorcTBa. BaxkHeline coeqMHeHHs KalbLus, UX
3HaueHue u npuMeHeHne. Kanpuumii B mpupoze, ero OMoJorudeckast poib.

p-Inemenmul

AnroMUHUA. XapaKTEpUCTHKA AMIFOMUHMS Ha OCHOBAHMM IONOXKeHUsA B llepmommdeckon cucreme
sanementoB J[.M.MenneneeBa u crpoeHus aroma. [lomyueHuwe, pu3myeckue m XMMHUYECKHE CBOWCTBA
ATIOMUHMS. BakHelne coelMHEHMs allOMUHUS, UX CBOMCTBA, 3HAUeHUE U npumeHeHue. [IpupoaHbie
COECIMHEHMS AJIFOMUHHS.

Yraepoa u kpemumii. O0mas XapakTepucTUKa Ha OCHOBaHMM UX moJjiokeHus B Ilepmoanueckoit
cucreme /[.M.MenneneeBa u ctpoenust aroma. IIpocTeie BemecTBa, 00pa30BaHHbIE 3TUMHU 3JIEMEHTAMHU.
Okcuabl M THIPOKCUIBI YIJIEpOJa M KpeMHHs. BakHeuline coiau yrojbHOM M KPEMHUEBOW KHCIIOT.
CunukaTHasi TPOMBILIIEHHOCTb.

I'ajorennbl. OO0mas XapaKTEPHCTHKA TAJIOTCHOB Ha OCHOBAaHWM WX MOJokeHHS B [lepmomnueckoi
cucreme anemeHToB J[.M.MenneneeBa u cTpoeHus: aTOMOB. ['alOTeHBl — MPOCTHIE BEIIECTBA: CTPOCHUE
MOJIEKYJI, XUMHUYECKHE CBOMCTBA, MOJIydeHUE M NMpPUMEHEHHE. BaxkHeillne coeMHEHUsI TaJIOTE€HOB, UX
CBOWCTBA, 3HAYEHUE U PUMEHEHUE. | asloreHsl B npupoje. bruosorndyeckas poJib rajJoreHoB.

Xaabkorenbl. OOmas XapakTepUCTHKAa XaJbKOI€HOB HAa OCHOBAaHMU MX TIOJOXKEHUS B
[lepuonnueckoii cucreme 3nemeHToB J[.M.MeHneneeBa u cTtpoeHuss aToMOB. XaJIbKOT€Hbl — IPOCTHIE
BemecTBa. Ayorponusi. CTpoeHue MOJIEKYJT aJNIOTPONHBIX Moau(uKauil u ux cpoicraa. [lonyuenue u
MPUMEHEHHE KUCIIOpoAa U cepbl. XaJIbKOI€HbI B IPUPOJE, UX OMOJIOTHYECKas POIIb.

DuemeHTbl VA-rpynnbl. OOmas XapaKTepUCTHKa JJIEMEHTOB STOW TPYNIbl Ha OCHOBAHHHM WX
nonoxenus B Ilepuoanueckoit cucteme snementoB J.M.MenneneeBa u ctpoeHuss atomoB. CtpoeHue
MOJIEKYJIBl a30Ta U AJJIOTPONHBIX Moaupukanuii docdopa, ux ¢uznyeckne U XUMUYECKHE CBOMCTBA.
Bopopoanbie coenunenus 3neMeHTOB VA-rpynmbl. Okcuabl a3ota U dochopa, COOTBETCTBYIONINE UM
kucaoTel. Conu 3TuxX KUcaoT. CBOMCTBA KUCIOPOAHBIX COeTUHEHMN a30Ta M ¢docdopa, ux 3HaAYEHUE U
MIPUMEHEHHE.




DuemenTbl IVA-rpynnbi. OOmias xapakTepUCTHKa 3JIEMEHTOB ATOW TPYMIBI HA OCHOBAHMH WX
nonoxenusa B [lepuonnueckon cucreme snemeHtoB [[.Ml.MenzaeneeBa u CTpoeHUus aTOMOB. YTIEpoAd U
ero amtorponus. CBOWCTBA aJUIOTPOIHBIX MOAM(PUKAIMN yriepoja, MX 3HAYCHUE W TNPUMCHCHHE.
Okcuapl ¥ TUAPOKCUIBI YTIIEPOIa M KPEMHUS, UX XUMUYECKHe CBOMCTBA. COJIM YyrOJbHOW U KPEMHHUEBBIX
KHUCJIOT, UX 3Ha4eHHe U npuMmeHeHue. [Ipupo-moobpasyromast poib yrieposa sl )KUBOW M KPEMHHUS IS
HEKUBOU ITPUPO/IBL.

d-Dnemenmot

Ocobennoctu ctpoeHuss aromoB d-anementoB (IB-VIIIB-rpynm). Menb, umHK, Xpom, xeneso,
MapraHel] Kak IpOCTbIE€ BeIllecTBa, WUX (Pu3Mueckue U XUMHUYECKHue cBoiicTBa. HaxoxnaeHue stux
METaJUIOB B MPUPOJIE, UX MoxyueHue u 3HauyeHue. CoeauHeHus: d-3JIeMEHTOB € Pa3jIMYHBIMU CTEIICHSIMU
OKHCJICHUs. XapaKTep OKCUIOB U THAPOKCUIIOB 3TUX DJIEMEHTOB B 3aBUCHMOCTHU OT CTEIEHU OKUCJICHUS
MeTaa.

Jlabopamopuan paboma

[Tomy4yeHne THAPOKCUIOB ATFIOMUHUS U IIMHKA; MCCIIEIOBAHUE UX CBOWMCTB. 2
CamocrosiTeibHAasA padoTa 00y4aromMXxcs
1. TloaroroBka cOOOIIEHHUI:
A3oT 1 pocdop B npupoje, ux OHoIOruuecKas poib.
Maxkpoa37eMEeHTHI, MX COIECP)KAaHUE B OPTaHU3ME U MPOIYKTaX MUTaHUS. 3HAYCHHUE B OpTaHU3ME. 8
MuKpo37eMEHThI, X COJACp)KaHWE B OpPraHW3ME W TPOAYKTaxX MUTAHWSA. 3HAYCHHWE B OpPraHU3ME
YeIIoBeKa.
2.BBITIOTHATE XapaKTEPUCTHKY XUMUIECKOTO PJIEMEHTAa Ha OCHOBAHUH €T0 TOJIOKEHUS B IEPUOTNICCKON
CUCTEME XUMUYECKUX JIEMEHTOB.
2.13. Xumus B Copep:xanue yueOHOro MaTepuJia 10




JKH3HM 001eCTBA. XHMHUAl U NPOU3BOACTBO. XUMHUYECKasl MPOMBIIUIEHHOCTh U XUMUYECKUE TEXHOJOTuU. ChIpbe IS
XUMHYECKON MPOMBIIIJIEHHOCTU. Boia B XMMUYECKON MPOMBINUIEHHOCTH. DHEPrus JUIsl XUMUYECKOTO
Mpou3BoJcTBAa. HayuyHble NPUHIMIBI XMMHYECKOTO MPOM3BOJCTBA. 3alIUTa OKPYXKAIOLIEH Cpeasl U
OXpaHa TpyJda NpU XUMHYECKOM Mpou3BojcTBE. OCHOBHBIE CTaJAUM XUMHYECKOTO IPOU3BOJICTBA.
CpaBHeHUE TPOU3BOJCTBA AMMHAaKa U METAHOJIA.

XuMusl B CeJIbCKOM X03s1iicTBe. XMMU3ALMA CEIbCKOr0 XO35MCTBA U €€ HampaBiieHus. Pactenus u
MOYBA, MOYBEHHBIN MOTJIOIMAIOUINHI KOMIUIEKC. Y 100OpeHus U uX Kiaccupuka-
1. XMMUYECKUE CPEJICTBA 3aIUThl pacTeHUil. OTpuLaTeIbHbIE TOCAEACTBUS IPUMEHEHNS ECTULIUIOB
u 60pb0Oa ¢ HUMU. XUMH3ALUS )KUBOTHOBOJICTBA. 4

Xumusi U 3Kojgorusg. XUMHUECKOE 3arps3HeHHE OKpykawiueid cpenpl. Oxpana ruapocepsl OT
XUMHYECKOro 3arpsasHeHus. OxpaHa MOYBBI OT XHMMHUYECKOro 3arpsizHeHus. OxpaHa aTmocdepbl OT
XUMHYECKoro 3arpsizHeHus. Oxpana ¢iaopsl 1 GayHbl OT XUMHYECKOTO 3arps3HeHus. buorexHonorus u
TCHHAs] HH)KEHEPHSL.

XuMHUSI M MOBCEeJHEBHAsSl *KM3Hb 4ejoBeKka. JlomamHss anTeka. Moromue ¥ YUCTSIIHUE CPEICTBa.
CpenctBa 60pr0OBI ¢ OBITOBHIMH HAaCEKOMBIMH. XUMHUS W MHIIA. MapKUPOBKH YIMAKOBOK IMHUIIEBBIX U
TUTHEHUYECKUX MPOJTYKTOB M YMEHUE X YUTATh. DKOJOTUS KUINILA.

Ilpakmuueckas padbora

O3HakomiIeHHE ¢ 00pa3iiaMu CPeJICTB OBITOBOM XUMHH U JIEKAPCTBEHHBIX MTPENapaToB. 2
CamocTosiTesibHasi padoTa 00y4al0oIIUXCs
[ToaroroBka cooOIIEHUHA HA TEMBI. 4
1. CpencrtBa TUYHONU TUTUEHBI H KOCMETHKH.
2. XuMUs U reHeTHKa YeJIOBEKA.

Bcero 201

J1J1st XapaKTepUCTUKU YPOBHS OCBOEHUSI yUeOHOT0 MaTepHraia UCIOIb3yIOTC 0003HAUCHHUS:
1- o3HaKOMUTEIBHBIN (Y3HABAHHME paHEee U3YYEHHBIX 00BEKTOB, CBOMCTB);
2- penpOAYKTUBHBIN (BBIOJHEHHUE IEATEILHOCTH MO 00pasily, MHCTPYKIIMH WU MO/ PyKOBOJCTBOM);

3- HpOILYKTI/IBHblﬁ (HJ'IaHI/IPOBaHI/Ie N CaMOCTOATCIIbHOC BBIITIOJIHCHHUC ACATCIBHOCTHU, PCUHICHUC HpO6HeMHBIX 3aga4.




3. YCJIOBUS PEAJTU3ALIUU TTPOTPAMMBI YYEBHOM
JUCHUIIIAHBI

3.1. I peanuzalniys mporpaMMbl y4eOHON JTUCHIUIUIMHBI TOJDKHBI OBITh:
Kabunet «XuMusi», OCHaIIEHHBI 000pYI0BAaHUEM:

- IOCAI0YHBIC MECTa M0 KOJUYECTBY 00YUaIOIINXCS;

- pabodee MecTo IpernoiaBaTers;

- KJIaCCHas JIOCKa,

- y4eOHO — METOIUYECKUE MaTEePUAIIbI;

- 1abopaTopHOE 000PYAOBAaHUE U XUMUUECKUE PEAKTUBEI.
TexHIYEeCKUMU CPeICTBAaMH O0yUCHUS:

- HOyTOYK;

- DKpaH;

- POEKTOP.

3.2. MupopmanuoHHOe oOecnedeHne peau3auu NporpaMmmbl

3.2.1. IleyaTHbIEe H3MaAHUSA

1. Tabpuensa O.C., OctpoymoB W.I'., Xumusa. M., Uzparenbckuit 1eHTp
«Axagemus» 2019.

2. FO.M. Epoxun, 1.b. KoBanesa, Xumus, M., M3gaTenbckuii IEHTP «AKaaeMus,
20109.

3. T'abpuensia O.C. Xumus. [Ipaktukym. M., MU3natenbckuil eHTp «AKaIeMus»
20109.

4. Epoxun KOM Xumuda: 3amaun u ynpaxHeHuss M., M3narenbckuid 1HEeHTp
«Axanemus», 2019

3.2.2. DeKTPOHHBIE U31aHUA (3JIEKTPOHHBbIE PeCypPChl)

1. https://znanium.com/ - DaeKTPOHHO-ONOINOTEYHAS CUCTEMa «3HAHUY M.

2. https://neochemistry.ru/ - O6mas Xxumusi, opraHudecKas 1 HeOpraHHUeCKas XUuMHus,

pelleHue 3aaay u ap.

3. WWW.chem.msu.su - 3jeKTpoHHas OMOIHOTEeKa yueOHBIX MAaTEPHATIOB 10 XUMHH 15

IMKOJBbHUKOB, CTYACHTOB, aCIIMPAHTOB.


https://znanium.com/
https://neochemistry.ru/
http://www.chem.msu.su/

4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHMS YUEBHOI
JTUCHUTIIMHBI

Pe3yabTaThl 00y4yeHus MeToabl OlIeHKH

*  JIUYHOCMHbBIX: Texyiuii KOHTPOJIB:
- YyBCTBO TOpPJOCTH M YBaXEHMs K | - YCTHBIH OIpoC,
UCTOPUM U JOCTHKEHHUSIM OTEYECTBEHHOM | - MMCbMEHHBIN OIpoC,
XUMHUYECKON HAyKH; XUMUYECKU IPaMOTHOE
NOBEJICHHE B MPOPECCUOHATIBHON J1esATellb-
HOCTU W B ObITy npu oOOpamieHuu C
XUMUYECKMMH BEUIECTBAMH, MaTepHalaMu
U IIpOLIECCAMU;

- TOTOBHOCTh K POAOHKEHHUIO
0o0pa3oBaHUsI U MOBBIICHUS KBaTU(UKAIIIH
B n30paHHOMN npodeccruoHanbHOM

NESITEILHOCTH M OOBEKTUBHOE OCO3HAHUE
PO XUMHUYECKUX KOMIIETCHIIUN B 3TOM;

- YMEHHME  HCHOJIb30BaTh  JOCTHXKEHHS
COBPEMEHHOW  XHMHUYECKOM HAyKH U
XUMHUYECKUX TEXHOJIOTUM IS IOBBIIICHUSI

COOCTBEHHOTO MHTEJUIEKTYJIbHOTO
pa3BUTHS B BRIOpaHHOU NpodhecCHOHaTbHOM
NEeSTENbHOCTH.

*  MemanpeomMemHbvlx: Tekymuin KOHTPOJIb:
- HCHOOJIb30BAHWE  PA3JIMYHBIX  BHUJOB | - YCTHBIN OIpOC,
II03HABATEIBLHOU JEATEIIbHOCTU U | - MUCbMEHHBIN OITPOC,

OCHOBHBIX HMHTCIICKTYaIbHBIX OIepaIni
(moctaHoBKM  3amaud, (GopMyIHpOBAHUS
TUIIOTE3, aHaliu3a U CHUHTE3a, CPABHEHWS,
0000IIICHNS, CUCTEMATHU3aIuN, BBISBICHUS
MIPUYMHHO-CJICACTBEHHBIX CBS3CH, IMOMCKA
aHajoroB, (POPMYJIUPOBAHKS BBIBOJOB) JIJIS
pelieHus MOCTABJIEHHOU 3a7a4H,
MPUMEHEHNUE OCHOBHBIX METOJOB TO3HAHUS
(Habmro/leHns, HAy4YHOTO JKCIEPUMEHTA)
JUTST W3YYCHHS Pa3IUYHbIX CTOPOH XH-
MHYECKUX OOBEKTOB M IPOIECCOB, C
KOTOPHIMH  BO3HHKaeT  HEO0OXOJAMMOCTb
CTaJIKUBATHCS B MpodeccuoHaIbHOM cdepe;
- HCIIOJIb30BAaHWE PA3IMYHBIX MCTOYHHUKOB
JUTSI TIOJTyYCeHHSI XUMHUIECKOW MH(POPMAIIHH,
YMEHUE OLIEHUTh €€ JOCTOBEPHOCTH IS




JOCTHKEHHUSI XOpOIIUX Pe3yJbTaTOB B
npodeccuoHaabHOU cepe.

* HnpeoOMemHbvix:
- c(opMUpPOBaHHOCTb TPEACTABICHUNA O
MECTe XHMMHH B COBPEMEHHOM Hay4dHOUH
KapTUHE MHpa; MOHUMaHHE POJU XHUMHUU B
dopmupoBanun  Kpyrozopa u  (QyHK-
[IMOHATIFHOW TPaMOTHOCTH YEJIOBEKa JJIst
pEIIeHUs PAKTHUECKUX 3a7ad;

- BJIAACHHUC OCHOBOIIOJararomumMu
XUMHWYCCKUMH IIOHATHUAMU, TCOPUSAMU,
3aKOHaMH u 3daKOHOMCPHOCTAMU,

YBEPEHHOE  MOJIb30BAaHUE  XUMHYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOU;

- BJIAACHHC OCHOBHBIMH MCTOJaMM
HAY4YHOI'O IIO3HAaHHA, HUCIIOJIb3YyCMbIMHU B
XUMUU: Ha6J'II-O,Z[eHI/I€M, OIIMCAHHUCM,

U3MEPEHUEM, SKCIIEPUMEHTOM; yMEHHE
o0OpabaTbiBaTh, OOBACHATH  PE3YyIbTAThI
MPOBEJICHHBIX OIBITOB U JIENaTh BBIBOJBL
TOTOBHOCTh U CIIOCOOHOCTH TPHUMEHSTH
METOJbl ~ TO3HAHUS  TNPU  PEHICHUU
MPAKTUYECKUX 3a]1a4;

- c(hOpMUPOBAHHOCTh  YMEHHUS  JlaBaTh
KOJIMYECTBEHHBIE OLICHKHM M MPOU3BOAMTH
pacueTbl MO XHUMHUYECKUM (dopMysiaM U

ypaBHEHUSIM;
- BJIQJICHUC MpaBUJIAMHA TEXHUKH
0e30macHOCTH npu UCIIOJIb30BAaHUU
XUMHYECKHUX BEIICCTB;

- ¢c(OpMHUPOBAHHOCTH CcOOCTBEHHOM

MO3UIMU TI0 OTHOUIEHHWIO K XUMHUYECKOU
uH(popManuy, MOIy4yaeMOl U3 Ppa3HbIX
HMCTOYHUKOB.

Tekymuii KOHTPOJIb:

- YCTHBIU OIPOC,

- MUCBMEHHBIN OIPOC,

- OLICHKA PEe3yJIbTaTOB
BBINOJIHEHUS IPAKTUYECKOU
paboThI
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