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1. MACIIOPT PABOYEM TIPOTPAMMBI YYEBHOI'O INPEJIMETA
OVII.12 Xumus

1.1. Ob6aacTh npuMeHeHus1 padoyeil NporpaMMsl

PabGouass mporpamma oOmieoOpazoBatenbHOl yueOHOoro mnpenMera OVIL12 Xumwus
npeHa3HaueHa JJIs U3Y4eHHUS XUMHH B MPO(EeCCHOHATBHBIX 00pa30BaTEebHBIX OPraHU3ALUSIX
CIIO, peanuzyromux 00pa3oBaTeIbHYIO IPOrpaMMy CpeIHero o0ero oopazoBaHus B mpeaenax
OCBOCHHSI OCHOBHOH TpodeccnoHansHoi oopazoBarensHoi mporpammbsl CI1O (OITOIT CITO) Ha
0aze OCHOBHOro oOmero oOpa3oBaHMsI MPU TOATOTOBKE KBAIM(PHUIIMPOBAHHBIX pPabOYMX,
cinyxkamux: 43.01.09 IloBap, xkoHauTep, BXOIdIIEH B YKPYHNHEHHYIO Tpymniy Mpodeccun
43.00.00 CEPBUC U TYPU3M.
1.2. Mecto mnpeamera B CTPYKType OCHOBHOH TmpodeccHOHAIbHOH 00pa3oBaTeIbHOM
nporpammbl:  yueOHoro  mpeamera  OVYIL12  Xumus  BxomguT B TIpodrIibHBIC
o011eo0pa3oBaTesbHbIE yUeOHbBIE TPEIMETHI
1.3 lesn npeaMera — TpeGOBaHKs K pe3yJbTaTaM OCBOEHHUS MpeaMeTa:
['maBHOM w1EnbI0 OOLIEr0 XMMHUYECKOro 00pa3oBaHUS SBISETCS (POPMHUPOBAHUE Y CTYICHTOB
YMEHHMSI OLIEHUBATh 3HAYMMOCTh XUMUYECKOTO 3HAHUS JIJIs1 KaX/10I0 YEJIOBEKa;
dbopMUpOBaHUE LIETOCTHOTO MPEJCTABICHUS O MUPE M POJIM XUMHUU B CO3JaHUH COBPEMEHHOMU
€CTECTBEHHOHAYyYHOW KapTHHBI MMpPA; YMEHHUS OOBACHATh OOBEKTHI U MPOILECCH OKPYXKarolleH
JNEHUCTBUTENBHOCTH — MPUPOJIHOM, COLMATIBHOU, KYJIbTYPHOM, TEXHUYECKON Cpefbl, — UCIOIb3YS
JUIE 3TOTO XMMHUYECKHE 3HAHWS, Pa3BUTHE YMEHUN paznudaTh (akThl M OICHKH, CPaBHUBAThH
OILICHOYHBIE BBIBO/JIbI, BUJIETh UX CBSI3b C KPUTEPUSMHU OIICHOK M CBSI3b KPUTEPHEB C OMPEAeIEHHOM
CHCTEMOW HEHHOCTEW, (POPMYIHPOBATH U OOOCHOBHIBATh COOCTBEHHYIO TO3HIIMIO; IpUOOpEeTeHNE
CTYJIEHTaMH OIIbITa Pa3HOOOPA3HOMN JNEATEILHOCTH, OIBITA MO3HAHUS M CAMOIIO3HAHUS; KITFOUEBbBIX
HABbIKOB, MMEIOIMX YHUBEPCAJIbHOE 3HAUEHUE JJIS PA3JIMYHBIX BUJAOB JESITEIBHOCTH (HABBIKOB
pemieHuss mpoOyiieM, TPUHATHA pEIIeHUH, MOWCKa, aHamu3a U 00paboTku uHOpMauwy,
KOMMYHHUKATHBHBIX HABBIKOB, HAaBBIKOB W3MEPEHUI, HABBIKOB COTPYJHHYECTBA, HABBIKOB
0e30MmacHOro 00paIleHus C BEIECTBAMH B IIOBCETHEBHOM KU3HN).
[Inanupyemble pe3ysbTaThl OCBOeHUs oOmeodpazoBarenbHoro mnpeamera OVIL06 Xumus B
coorBercTBUM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO, dpopmHupoBaHHE U pa3BUTHE OOIIUX
KOMIETEHIIM:

Kon m mamMeHOBaHue
bopMHpyeMbIX
KOMIIETEHIIN I

[Inanupyemslie pe3ysbTaTbl OCBOCHUS IIPEAMETA

O6mue

IIpenmerHbie

OK 01. Beibupats
CIOCOOBI peleHus 3a/1a4
npodeccnoHaIbHON
JeSITeTbHOCTH
IPUMEHUTEIHHOK
pa3IMYHBIM KOHTEKCTaM

B ygacrtu tpynosoro

BOCTIMTAHMSL:
TOTOBHOCTB K TPYAY,
0CO3HaHME [IEHHOCTU
MacTepcTBa, TPya0to0ue;
TOTOBHOCTb K aKTUBHOM
JeSITeTbHOCTH
TEXHOJIOTUYECKOH 1
COLIMAIbHOW HAIIPABICHHOCTH,
CHOCOOHOCTh MHUIIUHPOBATH,
TUTAHUPOBATh U
CaMOCTOSITENIbHO BBIMOIHATh
TaKy¥o e TeILHOCTB;
MHTEpEC K pa3InIHbIM chepam
poQeCCHOHATBHON
NeSITEIbHOCTH,

OBnazeHue yHUBEPCATbHBIMU

yueOHBIMH [103HABATEIbHBIMU

BJIA/IETh CUCTEMON XMMHUYECKUX 3HAHUH,
KOTOpPasi BKJIFOYAET: OCHOBOIIOJIATAOIINE
MNOHATUS (XUMHMUYECKUI 3JIEMEHT, aToM,
JNIEKTPOHHAsI 000JI0OUKa aToma, s-, p-, d-
3JIEKTPOHHBIE OPOUTANIN aTOMOB,  HOH,
MOJIEKYJIa, BAJICHTHOCTB,
ANIEKTPOOTPHULIATEIBHOCTD, CTETICHb
OKHCIICHUs, XUMHUYECKas CBs3b, MOJb,
MOJISIpHAsE Macca, MOJIIPHBI 00BeM,
YIIEpOAHBIH CKeleT, (yHKUIUOHAIbHAsS
rpynna, paaukai, HW30MepHs, U30MEpBI,

TOMOJIOTHYECKHI pan, TOMOJIOTH,
YIJIEBOAOPOBI, KHUCJIOpOA- u
a30TcoepKanme COCIMHCHHUS,

OMOJIOTUYECKH  aKTUBHBIE  BEIISCTBA
(yrneBonpl, KUpBL, O€IKH), MOHOMEp,
MOJIAMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COCIMHEHMS,
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JEACTBUSAMMU:

a) 0a30BBIC JJOTUYECKHE

JEUCTBUA:
CaMOCTOSITENTEHO
dbopMynupoBath u
aKTyaJH3UpOBaTh MPoOIEMY,
paccMaTpuBaTh ee
BCECTOPOHHE;

YCTAaHABJIUBATDb CymeCTBeHHHﬁ

MPU3HAK WIH OCHOBAHUS IS
CpaBHEHUs, KJlaccupuKanuu u
000011IeHH S
OTPENIETATh LETH
JIeITeIIbHOCTH, 33/1aBaTh
napameTpbl U

KPUTEPHUU UX TOCTHKCHHUS;
BBISIBIIATH 3aKOHOMEPHOCTH 1
MIPOTUBOPEUUS B
paccMaTpUBAEMBbIX SIBICHUSX;
BHOCHTH KOPPECKTHBBI B
JIeITEIIbHOCTD, OIICHUBATh
COOTBETCTBHUE PE3YJIbTATOB
1IEJISIM, OIICHUBATh PUCKHU
IMOCJICICTBUI NCATCIBHOCTH;
pa3BUBATh KPEaTUBHOE
MBIIUJICHUE TP PEIICHUN
JKU3HEHHBIX TTPOOJIeM

0) 0a30BbIE UCCIIEIOBATEIIbCKUE

IEUCTBUA:

BJIa/IETh HABbIKaMU y4eOHO-
HICCJIEN0BATEILCKON U
MPOEKTHOMH J1eATeIbHOCTH,
HABBIKAMU Pa3peIICHUS
npobiewm;

BBISIBJISITH IPUYHHHO-
CJICACTBEHHBIC CBSI3U U
aKTyaJu3UpOBaTh 3a/1auy,
BBIIBUTATh TUIIOTE3Y €¢
pelIeHus, HaXOIUTh
apryMeHTHI JUIs
JI0KAQ3aTeIIbCTBA CBOMX
YTBEPKIACHUM, 3a/1aBaTh
napaMeTpsl U KPUTSPUH
peleHus;

AHATM3UPOBATH TIOJTYUYCHHBIC B
XOJI€ pelIeHUs 3a/1a4l
PE3yJIbTAThI, KPUTHICCKH
OIICHUBATh UX JIOCTOBEPHOCTH,
MIPOTHO3MPOBATH H3MCHCHHE B
HOBBIX YCJIOBUSX;

YMETh MIEPEHOCUTD 3HAHUS B
MO3HABATENIbHYIO U

KpHUCTaJITNYecKast peleTka, THUIIBI
XMMHYECKHX pPEAKUHUH (OKHCIUTEIbHO-
BOCCTaHOBUTEIILHBIE, 9K30- U
SHIOTEPMHUUYECKHE, PEAKIMU HOHHOIO
oOMeHa), pacTBOP, AJIEKTPOJIHUTHI,
HEBJICKTPOJIUTHI, IEKTPOIUTHYECKAS
JICCOIIMALINS, OKHCITUTEID,
BOCCT@HOBUTEJIb, CKOPOCTh XHMHYECKOU
peaknuu, XUMHYECKOE pPaBHOBECHE),
TEOPUH U 3aKOHBI (TEOPHUS XUMHUYECKOTO
CTPOCHHUSI OpPraHMYECKUX BemecTB A.M.
bytnepoBa, Teopusi 37I€KTPOIUTUYECKOM
JUCCOIMALNY, TEPUOJNYECKUN  3aKOH
.M. MenneneeBa, 3aKOH COXpaHECHUS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI A3BIK XMMHH,
(bakTonmormuecKue CBEIICHUS 0
CBOMCTBAX, COCTaBe, IIOJIYYEHUH W
0€30I1aCHOM HCII0JIb30BaHUH BayKHEHIINX
HEOPTaHWUYECKUX U OpPTraHUYECKUX
BEIIECTB B OBITY U IMPAKTUYECKOM
JeSITETIHHOCTH YeIIOBEKa,

YMETb BBISIBJISITH XapaKTCPHLBIC
IMPU3HAKK W B3aMMOCBA3b HU3YYCHHBIX
HOHHTI/Iﬁ, IMPUMCHATDb
COOTBCTCTBYIOIIHC IIOHATHUA npu
OIIMCaHHUH CTPOCHHUA u CBOMCTB
HEOPTaHUYCCKUX n OpTraHU4YCCKUX

BEILIECTB W UX IMPEBPAILCHUH; BbIABIATH
B3aWMOCBSI3b XHMHYECKUX 3HAHHA C
MOHATUSMHU U MPEJCTABICHUSMHU IPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;
YMETh HCIOJb30BAaTh HAMMEHOBAHUS
XUMHYECKUX COCTMHECHHUI
MEXAYHAPOJAHOTO cor03a
TEOPETHUYECKONU U MPUKIIATHON XUMHH U
TPUBUAJIbHBIE HAa3BaHUS BaKHEHIINX
BEIIECTB (ITUJICH, alleTUJICH, TJIUIIEPHUH,
(benoun, dbopmanbaerua, — yKcycHas
KUCJIOTA,  TJIMIIMH, yrapHbIi  ras,
YIJIEKUCIIBIA  Ta3, aMMUaK, ramieHas
W3BECTh, HETAIlICHasl U3BECTh, MMUTHEBAS
colla U JPYTHX), COCTABISATH (POPMYIIBI
HEOPraHUYECKNX U  OPTraHUYECKHUX
BEILIECTB, YPAaBHEHUS  XHUMHUUYECKHX
peakmuii, OOBACHATH WX  CMBICT;
MOATBEPK/IaTh XapaKTepHbIE
XUMHYECKHE CBOMCTBA BEIIIECTB
COOTBETCTBYIOIIMMHU  SKCHEPUMEHTaAMHU
U 3alMCSIMH ypaBHEHUH XHUMHUUYECKHX
peakuuii;

YMETH YCTaHaBJIMBATb
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MPAaKTUYECKYIO 00JIaCTH
KHU3HENEATEIbHOCTH;
YMETb UHTEIPUPOBATh 3HAHUSA
U3 Pa3HBIX IPEAMETHBIX
obnacreii;
BBIJIBUTATh HOBBIC UJICH,
Ipelaratb OpUruHaJbHbIE
MOJIXO/IbI U PELICHHUS;
CIIOCOOHOCTh HX
UCTIOJb30BAaHUS B
IIO3HABATEIBHON U
COLIMAJIBHOM ITPAKTUKE

MPUHAICKHOCTh U3yUYCHHBIX
HEOPraHWYECKUX U OpPraHUYECKUX
BEIIECTB K OIPEICIICHHBIM KJlaccaM H
rpynmnaMm CoeIWHEHUl, XapaKTeph30BaTh
X COCTaB M Ba)KHEHIIME CBOMCTBA;
ONpEeAeNATh BHUAbBl XUMHUYECKHUX CBSI3eil
(KoBajJIeHTHAsi, MOHHAs, MeTaJUIMYecKas,
BOJIOPOJHAS), THUIIBI KPUCTAJUTHUECKUX
pELIETOK BEIIECTB; KiacCU(UIUPOBATH
XUMHYECKHUE PeaKIUu;

chopMUpOBaTh  MPEACTaBICHUS: O
MaTepHaTbHOM €/INHCTBE MUpAa,
3aKOHOMEPHOCTSIX M MO3HABaeMOCTH
SIBJICHUH TPUPOJIBI; O MECTE M 3HAUCHHUH
XUMHH B CHUCTEME €CTECTBEHHBIX HayK U
€e poilu B OOECIEYCHUU YCTOMYUBOTO
pa3BUTHS 4YEJIOBEYECTBA: B PELICHUU
npo0iem 9KOJIOTUYECKOH,
JHEPreTHYECKON u 107000 (S:10) 71
0€30MaCHOCTH, B Pa3BUTHH MEIHMIIMHBI,
CO3/IaHUM HOBBIX MaTEpHaliOB, HOBBIX
UCTOYHUKOB JHEPruH, B OOECIICYCHHUU
palMoOHATBHOTO MPHUPOIONOIL30BaAHUS,
B (OpPMHPOBAaHUM MHUPOBO33PEHUS U
o0mieil KyJIbTypbl 4YeJIOBeKa, a TaKXkKe
9KOJIOTUIECKU 000CHOBAHHOTO
OTHOIICHHUS K CBOEMY 3/J0pPOBBIO H
MPUPOHOM CpeLIE;

BJIQJIETh CUCTEMON XMMHUUYECKUX 3HAHUI,
KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraroIye MOHATUSA
(TOTIOTHUTENIBHO K CHCTEME TOHSITHI
0a30BOr0 YPOBHSI) - U30TOIBI, OCHOBHOE
U BO30YXKIEHHOE COCTOSHHE aTroma,
ruOpuau3anys aToMHBIX —opOuTanei,
xumuueckas cBsizb (" " m "', KpaTHbIE
CBSI3W),  MOJSIpHAs  KOHLEHTpalus,
CTpyKTypHass  Qopmysa,  H30MepHUs
(cTpykTypHasi, reoMmeTrpuyeckas (IHc-
TPaHC-M30MEpHsi), THUMBI XUMHUECKUX
peakuuii  (romMo- ¥  TeTepOreHHbIE,
oOpaTtuMble U HEOOpaTUMBIE), PaCTBOPHI
(MCTUHHBIE, JUCIEPCHbIE CHUCTEMBI),
KPUCTaJUTOTHIPATEI, CTETIeHb
JMICCOLIMALIUK, DJIEKTPOJIN3, KPEKHHT,
pubOpPMUHT); TEOPUHM U  3AKOHBI,
3aKOHOMEPHOCTH, MHPOBO33PEHUYECKHE
3HaHUS, JIeKAIIUE B OCHOBE TTIOHUMAaHHS
MPUYUHHOCTH U CHCTEMHOCTH
XAMHAYECKUX SIBIICHHH, COBPEMEHHEIC
MPEICTAaBICHUS O CTPOCHMM BEIECTBA
HAa  aTOMHOM,  MOJICKYJSIPHOM H




HaJIMOJIEKYJISIPHOM YPOBHSIX;
MpEJICTaBICHUS 0 MEXaHHu3Max
XUMHUYECKUX peakuuid,
TEPMOJMHAMUYECKUX W KHUHETUYECKUX
3aKOHOMEPHOCTSX UX TMPOTEKAHHS, O
XMMHYECKOM PaBHOBECHH, JAUCIEPCHBIX
CUCTeMax, (PaKTOJIOTUYECKUE CBEIACHHUS
O CBOMCTBaxX, COCTaBe, IOJY4YEHUU U
0e30macHoM HCIIOIB30BaHUU
BaKHEHIIIMX HEOPraHUYECKUX u
OPTraHMYECKUX BEIIECTB B OBITY W
MPAKTUYECKOM JCATETbHOCTH YEJIOBEKA;

o0Imux HAy4HBIX HNpUHIATIAX
XUMHUYECKOTO IIPOU3BOJICTBA (Ha
puMepe IIPOU3BOJICTBA CepHOU
KHCIIOTBHI, aMMHUaKa, METaHoJ1a,

nepepaboTKu HEPTH);

- yMETh TMPOBOJAUTH PACUEThl IO
XUMHUYECKUM (popMysaM H ypaBHEHHUSIM
XUMHUYECKUX PEAKIMM C UCTIOIH30BAHUEM
(U3UYECKUX BEJIMYMH (Macchl, oObeMa
ra3os, KOJINYECTBA BEILIECTBA),
XapaKTepU3yIOIINX BelIeCTBa C
KOJIMYECTBEHHOW CTOPOHBI: pacueThl IO
HAXO0XJICHUIO XUMHUYECKOH  (OpMYIIbI
BEIIECTBA; pacueThl Macchl (0OBema,
KOJIMYECTBa BEIIIECTBA) MPOIYyKTa
peakuuu, €eclid OJHO U3 MCXOJHBIX
BEIIECTB JIaHO B

BUJE  pacTBOpa C  ONpPEIENIEHHOM
MacCcOBOM JIOJIEX  PAaCTBOPEHHOI'O
BElIeCTBA WJIM JIaHO B H30BITKE (MMeEeT
NpUMECH); pacdyeThl MacCOBOM  WIU
00BEMHOM J0MM  BBIXOJA MPOJYKTa
peaKIuu; pacyerbl TerjaoBoro 3¢dexra
peakiuii, 00bEMHBIX OTHOIIIEHU Ta30B;
- YMETh BBISABJIATh XapaKTEpHbIE
MPU3HAKK U B3aUMOCBS3b HW3YUYEHHBIX
MOHSATUN, MPUMEHATh COOTBETCTBYIOIINE
MOHSATUSA TIPU OMHCAHUU CTPOCHUS W
CBOICTB HEOPraHUYECKHUX u
OpraHUYECKUX BEII[ECTB " ux
MPEBPAIICHUI; BBISBIATH B3aUMOCBS3b
XUMUYECKUX 3HAHUK C TIOHATUSAMH H
MPEACTABICHUSMU JPYTUX TPEIMETOB
JUisi Gojiee OCO3HAHHOTO MOHUMAaHUS U
OOBSCHEHUSI CYIIHOCTH MaTepHAIbHOTO

€MHCTBA MHpA; HCII0JIb30BaTh
CUCTEMHBIE XUMHYECKHE 3HAHUA I
00BsICHEHUS 51 IIPOTHO3UPOBAHUS
SBJICHUH, MMEIOIINX

€CTECTBEHHOHAYYHYIO PUPOAY;




- YMCTb HUCITIOJIB30BAThH
HAMMEHOBAHHS XUMHYECKUX COCAMHCHUI
MEKTYHAPOJAHOTO CO3a TEOPETUUCCKOU
U TMPUKIATHOH XUMHH M TPUBHAIBHBIC
Ha3BaHHuA  BCUICCTB, OTHOCAIIUXCA K
U3YyYEHHBIM KJIACCAM OPraHUYECKUX W

HEOPTraHUYECKUX COEMHEHMUI;
UCIIOJIb30BaTh XMUMHUYECKYI) CHUMBOJIUKY
TUTST COCTaBIICHUS dbopmyi
HEOPraHUYECKUX BELIECTB,
MOJICKYJISIPHBIX u CTPYKTYPHBIX
(pa3BepHYTHIX, COKpAIEHHBIX u
CKENIETHBIX)  (GOopMynT  OpraHMYECKHX
BEIIECTB; COCTaBIISITh ypaBHEHUS
XUMHUYECKUX PEaKlIMi M PacKpbIBaTh MX
CYIIIHOCTb: OKHUCJIUTEIHHO-
BOCCTAHOBUTEIBHBIX peakiuii
[IOCPEACTBOM

COCTaBJICHUSI  AJIEKTPOHHOro  OanaHca
ATUX peaKlui; peakuil HOHHOTO oOMeHa
IYyTEeM COCTaBJICHHUs HX IOJNHBIX U
COKpAlllCHHBIX ~ MOHHBIX  YPAaBHEHUU;

peaKkuii TUApOIIH3a,
PEaKIMIKOMILIEKCOOOpa30BaHHSA
(Hanpumepe THIPOKCOKOMIUIEKCOB
MHKAa W aJIOMUHHS); TOJATBEPKAATh
XapaKTepHbIE XHMHUYECKHUE
CBOMCTBA BEILECTB

COOTBETCTBYIOIIMMH 3KCIEPUMEHTaMU U
3aUCAMU  yYpaBHEHHUH  XMMHMUYECKUX
peakumii; - yMmMeTb Kiaccu(UUIUpPOBaThH
HEOpraHUYeCcKue u OpraHHYecKue
BEUIECTBA M XMMMUYECKHE pEaKluH,
CaMOCTOSITENIbHO BbIOMpaTh OCHOBaHUS U
KpUTEPUN JUIS KJIaccu(uKanuu
U3y4aeMbIX  XHMHUYECKUX  OOBEKTOB;
XapaKkTepU30BaThb COCTAB M BaKHEWIINE
CBOIICTBa BEIIECTB, MPUHAMISKALUX K
ONpENCIEHHbIM KJlaccaM U Ipynmnam

COETMHEHUI (mpocthie BEIIIECTBA,
OKCHJIBI, TUIPOKCHIBI, couy;
YIJIEBOJOPOBL, MIPOCTHIE 3¢upsl,

COMPTHI, (PEHOJIBI, AJIbJETU/AbI, KETOHBI,
KapOOHOBBIE KHUCIIOTHI, CIIOXKHbBIE IPUPBI,
JKUPBI, YTJIEBOJIBI, aMUHBI,
AMUHOKHCIIOTBI,  O€NKH);  MPUMEHSThH
3HAaHHSA O COCTaBE U CBOWCTBAxX BELIECTB
JUISL  DKCIIEPUMEHTAJIbHOM  MPOBEPKHU

TUIIOTE3 OTHOCHUTEIILHO
3aKOHOMEPHOCTEN MIPOTEKAHUSA
XUMUYECKUX peakuuit u

MIPOTHO3WPOBAHMUSI  BO3MOXKHOCTEM WX




OCYILECTBIICHUS;

- YMEThb MIOATBEPK1aTh Ha
KOHKPETHBIX npumepax XapaKkTep
3aBUCUMOCTH PEaKIMIOHHON CIIOCOOHOCTH
OpPraHU4eCKHUX COCIMHEHU I oT

KPaTHOCTH WM THIIa KOBaJeHTHOU cBs3u ("
"' um ""), B3aMMHOTO BJIMSIHUSI aTOMOB M
rpyImn aTOMOB B MOJIEKYJIaX; a

TaKkkKe OT OCOOCHHOCTEW peaau3aluu
pa3IMYHBIX MEXaHU3MOB IPOTEKaHUs
peaKuuii;

- YMEThb XapaKTepu30BaTh 3JIEKTPOHHOE
CTpOCHHE aTOMOB (B OCHOBHOM H
BO30YXJICHHOM COCTOSSHUM) W HOHOB
XUMUYECKUX DJIEMEHTOB | - 4 mepuoaoB
[Tepuoanueckoit CHUCTEMBEI J.N.
Menpeneesa u 1504 BAJICHTHBIE
BO3MOKHOCTH, HCIONB3ysl mouatus '"s",
"p", "d-snekTpoHHbIC" opOuTanm,
DHEPreTHYECKHE YPOBHH, OOBSACHATH
3aKOHOMEPHOCTH H3MEHEHHUS CBOICTB
XUMUYECKUX DJIEMEHTOB U 00pa3yeMbIX

UMH COEIMHEHUH 10 Iepuojam u
rpynmaM;

OK 02. OcyuiecTBisATh
IIOMCK, aHAJIU3 H
UHTEPIPETALNIO
uHpopManuy,
HEOOXOIMMOM It
BBITTOJTHEHHS 33124
npodeccuoHaNbHOM
JIEATENIbHOCTH

B o6siacTu IeHHOCTH Hay4HOTO
MO3HAHMSL:
c(hOpPMHUPOBAHHOCTH
MHPOBO33pEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U
OO0IIECTBEHHOH NMPaKTHKH,
OCHOBAHHOTO Ha JINAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTa B
MOJHUKYJIBTYPHOM MHPE;
COBEPIIIEHCTBOBAHUE S3BIKOBOI
Y YUTATEILCKON KYJIBTYPBI KaK
CpencTBa B3aUMOACHCTBHUS
MEXKY JIFOJBMH M TIO3HAHHUS
MHUpa;
OCO3HaHUE [IEHHOCTH HAYYHOU
JEATeNIbHOCTH, TOTOBHOCTh
OCYIIECTBIISATH MPOSKTHYIO U
UCCIIEI0BATEIBCKYIO
JeATEIbHOCTDh UHIUBHYaTbHO
U B IpyIIIE;
OBnasieHre YHHBEPCAIbHBIMH
y4eOHBIMU
M03HaBaTEIbHBIMU
JNEUCTBUSIMU:

- YMETh IUIAHMPOBAaTh U BBINOJHATH
XUMUYECKUM AKCIIEPUMEHT
(mpeBpallleHusi OpPraHUYEeCKUX BEIIECTB
[P HAarpeBaHUM, IOJIyYEHHUE STUIIEHA U
U3Y4YEHHE €ro CBOMCTB, Ka4€CTBEHHBIE

peakuuu Ha  a’upAeruibl, Kpaxmal,
YKCYCHYIO KHCIIOTY; JIeHaTyparus
OEKOB TpU  HArpeBaHUHM, LIBETHHIE

peakuuu OENKOB; MPOBOJIUTH PEaKIUH
MOHHOTO OOMEHa, OIpeNeNATh Cpery
BOJHBIX  pPacTBOPOB,  KadeCTBEHHBIC
peakuuu Ha cynbdar-, kapOboHaT- U
XJIOpUA-aHUOHBI, HAa KAaTHOH aMMOHUSI,
pelarh 3KCIEepUMEHTabHbIE 33aJauu IO
teMaMm "Mertamibl" u "Hemeranns") B
COOTBETCTBUU C TIPAaBWIAMU TEXHHUKH
0e30MacHOCTH  MpU  OOpalIEeHUH  C
BEIIECTBAMU U 1a00paTOPHBIM
000pyI0BaHUEM; MIPEACTABISITH
pe3yabTaThl XUMUYECKOTO SKCIIEPUMEHTA
B dbopme 3anucu ypaBHEHUI
COOTBETCTBYIOIIUX  pEaKLUil "
dbopMyIHpOBaTH BHIBOIAB HAa OCHOBE
THUX

pe3yJIbTaTOB;
- YMETh aHAIM3UPOBATh
XUMHYECKYIO nHpopmaInuio,




B) paboTa ¢ nHpoOpmManuei:
BJIaJI€Th HaBbIKAMH MOJyUCHHUS
nH(pOpMAaIUU U3 HCTOYHHKOB
pa3HbIX TUIIOB,
CaMOCTOSITENTLHO
OCYILECTBIIATh MIOUCK, aHAJIN3,
CHCTEMaTH3aIHIO U
UMHTEpIpeTaIuio nHpopMaluu
pa3UYHBIX BUIOB U GOPM
IIPECTABIICHMUS;

CO3/1aBaTh TEKCThI B PA3JIMUHBIX
(dbopMarax ¢ yueTom
Ha3zHauyeHUs MHQOpMaIK U
LIEJIEBOM ay TUTOPHHU, BBIOHpast
ONTUMAJIbHYIO (hopMy
MPEJCTAaBICHUS U
BU3YyaJIU3alUH;

OLIEHUBATh JJOCTOBEPHOCTb,
JETUTUMHOCTH MH(OpMAIUH,
€e COOTBETCTBUE IPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;
UCIOJb30BATh CPEACTBA
MH(POPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH B PELICHUU
KOTHUTUBHBIX,
KOMMYHUKaTHBHBIX U
OpraHU3alMOHHBIX 3314 C
coOnroeHreM TpeOoBaHUI
SPrOHOMUKH, TEXHUKHU
0€30I1aCHOCTH, TUTHEHEI,
pecypcocOepexeHus,
MIPABOBBIX M ATHYECKUX HOPM,
HOpPM MH(}OPMAIIHOHHOMN
0€30IaCHOCTH;

BJIQJICTh HABBIKAMH
pacro3HaBaHMsl U 3aIIUTHI
nH(popmanuu,
UH(pOPMaIMOHHOM
0€301aCHOCTH JINYHOCTH,

MOJly4aeMyl0 M3 pa3HbIX HWCTOYHUKOB
(cpenctB MaccoBod WH(OpMaIUu, CETh
WuTepHeT u 1pyrue);

- BJIa/IeTh OCHOBHBIMHU METOJIaMU
HAyYHOTO  TIO3HAHWSI  BEIIECTB M|
XUMUYECKUX SBJIEHUH (HaOIIO/IeHHE,
U3MEepeHue, AKCIIEPUMEHT,
MOJCIIUPOBAHUE);

- yMETh TPOBOJUTH PACUEThl II0
XUMHUYECKUM (opMysaM U YypaBHEHHUSIM
XUMHYECKHUX PEAKITUI C UCTIOIB30BAHUEM

bu3nyeckux BEJIMYMH,
XapaKTepU3yOLINX BEIIECTBA C
KOJINYECTBEHHOM  CTOPOHBI:  Macchl,

o0bemMa (HOpMaJbHBIE YCIOBHSA) TIa30B,
KOJIMYECTBA BEIIECTBA; KCIIOJIb30BAThH
CHUCTEMHBIE XHMHUYECKHE 3HAHHUA JUIS
OPUHATHS  pEIIeHHHd B  KOHKPETHBIX
JKU3HEHHBIX CHUTYallUsSX, CBS3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM;
- yMETh CaMOCTOSTEIIBHO
IUTAHUPOBATh U TPOBOIUTH XUMHUYECKHIMA
OKCHEPUMEHT (TOJIyYeHUE W HU3yYCHUE
CBOMCTB HEOPraHUYECKUX u
OpPraHUYeCKHUX BEIICCTB, KAuCCTBCHHBIC
peaKkuu  YIIEBOJOPOJIOB  Pa3IHMUHBIX
KJIaCCOB u KHCJIOPOJICOICPIKAIINX
OPraHMYeCKHX  BEUIECTB,  pEIICHHE
OKCIIEPUMEHTAIBHBIX 3a/1a4 110
pacro3HaBaHUIO HEOPTaHUYECKUX
u OpPraHUYeCKUX BEIIECTB) C
COOMIOICHHEM  TIpaBWJI  0€30IMacCHOTO
oOpareHus c BEIIECTBAMHU u
1a00pPaTOPHBIM 000py/10BaHUEM,
dopmMynMpoBaTh LEAM  HCCIEIOBaHMA,
NPEJOCTABIATE B PAa3IMYHON  opme

pE3yJIBTATHI
HKCIEPUMEHTA, aHAIN3UPOBATh u
OLICHUBATh UX JIOCTOBEPHOCTH;

- YMETh OCYIIECTBIISATh

LeJICHANIPaBICHHBI MOUCK XWMHYECKOU
uH(pOpMalui B Pa3IMYHBIX MCTOYHUKAX
(HayuHas " yuebHo- HayuHas
JMTEepaTypa, CpeAcTBa MacCOBOM
uHpopmanuu, cetb HTEpHET U apyrue),
KPUTHYECKH aHATM3UPOBATh
XUMUYECKYIO uH(pOpMAaIIHIO,
nepepadaTbiBaTh €€ W MCIOJIb30BaTh B
COOTBETCTBUU C TOCTaBICHHON yueOHOMN
3ajavei;

- BIaJE€Th CHUCTEMOM 3HAHHUM O
METO/JaX HAyYHOTO TO3HAHMUS SIBJICHHUM
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MIPUPO/IBI, UCIIOJIb3YEMBIX B
€CTECTBEHHBIX HAayKaX W YMEHUAMH
MIPUMEHSATD 9TH 3HAHUS npu
AKCIEPUMEHTATILHOM HCCICA0BaHUU
BEILECTB U JIJII OOBSICHCHHUS XUMHUYECKHX
SIBJICHUM, MMEIOIINX MECTO B MPUPOJIEC
MPAKTUYECKOU

JIeSITeIbHOCTH YyeJioBeKa u B
IMOBCEAHEBHOM XKU3HU;

OK 04. PaboTaTb B
KOJIJICKTUBE M KOMaH/IE,

3 pexTuBHO
B3aUMOJCHCTBOBATH C
KOJUIETaMHU, PYKOBOJICTBOM,
KIIMEHTaMHU

TOTOBHOCTh K CAMOPa3BUTHIO,
CaMOCTOSITEJIBHOCTH U
CaMOOTIPE/IEIICHUIO;

-OBJaJICHUE HAaBBIKAMH
y4eOHO-MCCIIeI0BATEIbCKOM,
MIPOEKTHON U COLMATIbHOM
JEeITEIbHOCTH;

OBnazneHue  yHUBEPCAIbHBIMU
KOMMYHHUKATUBHBIMU
JIEHCTBUSIMU:

0) COBMECTHasl IeATEIIbHOCTD:
IMOHMMATh U UCIOJIb30BaTh
MperMyIIecTBa KOMaHIHON U
WHIUBUAYaTHHOU PabOTHI;
MIPUHUMATD LIEJTH COBMECTHOM
NeSTEIIbHOCTH, OPTaHH30BBIBATH
1 KOOPJIMHHUPOBATH JECHCTBHUSI 110
€€ JOCTHKEHHIO: COCTaBIIATh
IJIaH JIEUCTBUMN, paclpeesiTh

poaM € Yy4eTOM  MHEHUU
YYaCTHUKOB o0cyX1aTh
pe3yabTaThl COBMECTHOM
paboThI;

-KOOpJIMHUPOBATh U

BBHITIONHSATH paboTy B
YCIIOBHSIX

peanbHOr0, BHUPTYaIbHOTO U

KOMOMHHPOBAHHOTO

B3aMMO/ICHCTBUS,

- OCYIIECTBJISITH TTIO3UTUBHOE

CTpaTernyecKoe MOBEJECHUE B

pPa3IUYHBIX CUTYyaIUsX,

MPOSIBIATH TBOPUECTBO U

BOOOpakeHue, ObITH

MHULMATUBHBIM

OBiazieHue yHUBEPCAITbHBIMU
peryasiTUBHBIMU

JNIEUCTBUSIMU:

T) IPUHITHE Ce0sl U IPYTHX

JIONIEN:

- IPUHUMATh MOTHUBBI U

apryMEHTHI IPYTUX JIFOACH Mpu

aHaJIM3€ PEe3yJIbTaTOB

- YMETh IJITAHUPOBATh U BBIIOJHATH
XUMHYECKUN JKCIIEPUMEHT
(mpeBpallleHusi OpPraHUYeCKUX BEIIECTB
[IpY HArpeBaHUU, MOJYyYEHUE STHICHA U
M3y4YEHUE €ro CBOMCTB, Kauye€CTBEHHBIC

peakuuu Ha  anpAeruibl, Kpaxmal,
YKCYCHYIO KHCJIIOTY; JleHaTypanus
OEKOB TpU  HArpeBaHUHM, LBETHBIE

peakiuu OeNKOB; MPOBOAUTH PEaKIUU
MOHHOIO OOMEHa, OIpeaesTh cpeay
BOJHBIX  pPacTBOPOB,  KayeCTBEHHBIE
peaknuu Ha cynbdar-, kapOoHaAT- U
XJIOpUJ-aHUOHBI, Ha KAaTUOH aMMOHHUS;
pemarh SKCIepPUMEHTAIbHBIE 337a4d 110
temam "Mertamnel" u "Hemertamnel") B
COOTBETCTBUU C TIpaBUJIaMU TEXHUKH

O0e3omacHOCTH  TIpu  oOpamieHuu ¢
BELIECTBAMHU u 1a00paTOPHBIM
000pyI0BaHUEM; IPECTABIIATh
pe3yIbTATHI XHUMHAYECKOTO
JKCIepUMeHTa B (QopMe  3amucH

YPaBHEHUN COOTBETCTBYIOLIUX PEAKIUI
U GOpMyIHpPOBaTh  BBIBOJIBI HAa OCHOBE
ITUX PE3yJIbTaTOB;

-yMETb CaMOCTOATEIIBHO IIJIAHUPOBAaTh U
MIPOBOJIUTh XWMHMYECKUM DKCIIEPUMEHT
(moslyueHMe W H3y4YE€HUE  CBOMCTB
HEOPraHWYECKNX U  OPTaHMYECKHUX
BEIIECTB, KAUECTBCHHBIEC PEaKIINU
YTIEBONOPOAOB PAa3lIMYHBIX KIACCOB U
KHUCIIOPOJCOACPKALIUX
OpPraHMYeCKMX  BEIIECTB,
JKCIIEPUMEHTAJIBHBIX 3a7a4
II0 PACIO3HABAHUIO HEOPTraHWYECKUX H
OpPraHMYECKUX BEIIECTB) C

perieHne

COOMOICHNEM  TIpaBWJI  0€30IMacHOTO
oOpallieHus ¢ BEIecTBaMu

u  7abopaTopHbIM  00OpYyAOBaHUEM,
dbopMynupoBaTh TeITH
WCCJICIOBAHMSI, MIPEIOCTABIIATh B
pa3andHoi popMe pe3ybTaThl
IKCIIEPUMEHTA, AHATM3UPOBATH u

OLCHUBATL UX NOCTOBCPHOCTD,
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JeSITCIIbHOCTH;
- IPU3HABATH CBOE MPABO U
IIpaBo APYTHX JOJAECH Ha
OIINOKHU;

- pa3BUBATh CIIOCOOHOCTD
MMOHUMATh MUP C TIO3HIIUU
JPyroro

YeJI0BEKa;

B o6macTi 3K0I0rH4ecKoro
BOCIIUTAHMS:

- chopmMupoOBaHHOCTH
9KOJIOTUYECKOM KYJIBTYPHI,
MMOHUMaHHE

BIIMSHUA COIIMaJIbHO-
OKOHOMHYCCKHX nponeccoB
Ha

COCTOSIHHME IIPUPOIHON U
COIIMATIBHOM CPe/ibl, OCO3HAHUE
r7100aJ1bHOTO XapakTepa
9KOJIOTMUYECKUX MPOOIIeEM;

- IJIAHUPOBaHUE u
OCYILIECTBJIEHUE JCHUCTBUU B
OKpyXKaroleu

Cpelie Ha OCHOBE 3HaHMS LIeJIeH
YCTOMYMBOTO pa3BUTHUA
YEeJI0BEYECTBA; AaKTUBHOE
HENpusATHE JCHCTBUH,
MPHUHOCAIINX BPE
OKpY’KarollleH cpee;

OK 07.

CopeiicTBOBaThH
COXPaHCHHIO
OKpY’Karolien cpejpl,
pecypcocOepexeHHUIO,

3¢ (HeKTHBHO JAeCTBOBATH
B UpE3BbIUATHBIX
CHUTYaITUSIX

B o6macTi 3K0710rH4ecKoro
BOCIIUTAHMS:

- cOpMHUPOBAHHOCTH
9KOJIOTMYECKOH KYJIBTYPBI,
MMOHUMAaHHE

BIIASTHUS COLIMAJTIbHO-
9KOHOMMUYECKUX IIPOLIECCOB
Ha COCTOSIHME PUPOJHON U
COLIMAJILHOM CPEeJIbl, OCO3HAHUE
rJ100abHOTO XapakTepa
9KOJIOTUYECKUX MPOoOIIeM;

- IJITAaHUPOBAHUE U
OCYILIECTBJIEHUE IEUCTBUN B
OKpYKaroleun

Cpele Ha OCHOBE 3HaHUs LIENEN
YCTOMYHMBOTO pa3BUTHUSA
YeJI0BEYECTBA; aKTUBHOE

- cdopMupOoBaTh NPEICTABICHUSA: O
XUMUYECKOHN COCTABIIAIOIIEH
€CTECTBEHHOHAy4YHOW KapTHUHBI
pOJIY XMMHUU B IO3HAHUH
SBJICHUHA TPHUPOJBI, B (POPMUPOBAHUU
MBILITIEHUS U KYJIbTYPEI

JINYHOCTH, ee (bYyHKIIMOHATIBHON
IPaMOTHOCTH, HEOOXOIUMOM

UL peLIeHHUs IIPAKTHYECKUX
3a1a4y " JKOJIOTUYECKH
00OCHOBaHHOTO OTHOIIEHHUS K CBOEMY
3JI0POBBIO U TPUPOIHOMN

MHpa,

cperne;
- yMETh co0mro1aTh npaBuia
HKOJIOTMUECKH 1€IeCO00Pa3HOTO

MOBEIEHUA B OBITY W  TPYyAOBOM

JACATCIIBHOCTH B LECIIAX

HETpUATHE JEHCTBUM, COXpAaHEHUs  CBOETO  3I0pOBbI U
IIPUHOCAILINX Bpen OKpY’KaroIleH IIPUPOJHON  CpEJbI;
OKpYKarollen cpene; YYUTBIBATh ~ OMACHOCTh  BO3JEHCTBHUS
- YMEHHE IIPOTHO3UPOBATH Ha JKUBbIE OpraHU3MBbI
HeOJIaronpusiTHbIE ONpPEIETEHHBIX BEIIECTB, NOHUMAs
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3KOJIOTHYECKHE

MTOCJIEICTBHS

NPEINPUHUMAEMBIX JICCTBUH,

MpEeAOTBPALLATh

UX;

- paclIMpEeHUE OIBIT

JEATEIIbHOCTH 3KOJIOTMYECKOMN

HaIlpaBJIEHHOCTH;

-OBJIQJICHUE  HABBIKAMH

y4eOHO-

HCCIIEI0BATEIbCKOM,
MPOEKTHOU 1

COLIMAJIbHOM AeSITEIbHOCTH;

CMBICII oxKasaresist npeaenbHON
JIOMYCTUMOM KOHIEHTPALIHNH;
- yMETh MIPOTHO3UPOBATb,

aHAIM3UPOBATh M OICHUBATH C
MO3UIUIA IKOJIOTUYECKOW 0e30IMacHOCTH
MOCJICACTBUS OBITOBOM u
HpOH3BOI[CTBeHHOI>'I ACATCIIbHOCTHU
JeJIoBeKa, CBSI3aHHOW €
nepepaboTKON BEIIECTB; HCIOIb30BaTh
MOJTyYEHHbIC 3HAHUS /ISl IPUHATHS

IPaMOTHBIX PEIICHUN TTPOoOIIeM B
CUTYalIUSX, CBA3AHHBIX C XUMUEH;

- YMETh 0CO3HaBaTh OITaCHOCTH
BO3JCHUCTBUI Ha JKUBBIC

OpPraHu3Mbl  ONPENEIEHHBIX BEILECTB,
IMOHHUMAas CMBICIT IoKa3aTesrst
MpeaeabHON JIOITyCTUMOM

KOHLCHTpAIMH, U IOSAACHATh Ha
MpuMepax CIIOCOOBI YMCHBIICHUA n

MPEIOTBPALICHUS ux BpPEIHOTO
BO3/ICVCTBUS HA OpPraHu3M
yeJoBeKa.

1.4. Koin4ecTBO 4aCOB HA OCBOEHHE MPOrpaMMBbl NpeaMeTa:
MaKCHUMaJIbHON y4eOHOW Harpy3ku oOydatomierocs 238 4acoB, B TOM YHCIIE:
00s3aTeNpHOM ayAUTOPHOH yueOHOI Harpy3ku oOyyarorierocs 228 4acos.
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2. CTPYKTYPA U COJAEPKAHUE YUEBHOI'O IPEMETA
2.1. O0beM yueOHOro npeaMera ¥ BUAbI Y4eOHOI padoThl 115 npodeccuu:

Bup yueOHoii paboTnbl O0bem yacoB

MaxkcuMajibHasi ydeOHas HAarpy3Ka (Bcero) 238
O06s13aTesibHAs ayIUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 228

B TOM YHCIIE:

JIEKIIUU 150
IPAKTUYECKHE 3aHSTUS 76
KOHCYJIbTAIIUI 2
CamocrosiTesibHasi padoTa o0yyawierocs (c.p.+ u.m.*): 4
[IpomexxyTouHas arrectanus B popme IK3aMeHa 6
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2.2. TemaTnueckuii JIaH U copepkanue yueoHoro npeavera OYIL.06 Xumus
43.01.09 IToBap, koHaUTEP

Ne m\nm HaunmeHoBaHue Coaepxxanue yueOHOTro MaTepuasa, 1a00paTopHble padoThI U MPAKTHYECKUE 3aHATHS, OK O0bem
pa3/iesioB U TeM CaMOCTOsITeJIbHasI padoTa CTY/IEeHTOB, KypcoBasi pa6oTa (nmpoekT) (eciau mpeayCMOTPEHBI) 4acoB

1 2 3

1 BBeaenue BBenenune OK.01 1

Conepxanne yueOHOro Marepuasia. HaydHbie METO/BI TO3HAHUS BEIISCTB U XUMHYCCKUX SBIICHHIA.
Ponp skcmepuMeHTa W TEOPUM B XUMHUHU. 3HAUEHHWE XUMHUU Tpu ocBoeHuu mnpodeccuit CIIO wu
cnermanbHocTel CIIO ecTecTBEHHOHAYYHOTO PO MpodeCCHOHATBHOTO 00pa3oBaHMsl.

Oprannyeckasi XumMus

Pa3nea 1. [Ipeamer opranuyveckoii xumuu. Teopusi cTpoeHns OpraHMYecKUX coeJUHEHU

2 IIpeameT oprannvyeckoil XuMuM. OK.01 1
Copepxanue yueOHoro marepuana. [ToHstre 06 opraHu4ecKoM BELIECTBE U OPraHUYECKOW XUMUH.
Kparkuii o4epk HWCTOpUM pa3BUTHS OPraHUYECKOW XHMUHU. BuTanmsM u ero KpyueHue.
OcoOeHHOCTH CTPOEHUs OpraHMuecKuX coeuHeHuil. Kpyrosopot yrieposa B npupoze.

3,4 Teopust crpoeHus oprannyeckux coennnenuii A.M. bytieposa. OK.01 2
Conepxanue y4eOHOro Mmarepuana. [Ipenmoceiku co3manus Teopun crpoeHus. OCHOBHBIC
noJjoxeHus Teopun crpoeHust A.M. ByTtiepoBa. Xummuueckoe CTpOEHHUE U CBOMCTBA OpraHMUYECKUX
BeuiectB. [lonsitue 06 wu3zomepun. CrnocoObl OTOOpa)k€HUsI CTPOEHUS MOJIEKYNbl ((OpMyJIbI,
Mojenu). 3HaueHue teopun A.M. ByTnepoBa st pa3BUTHS OPraHUYECKOW XUMUU U XUMUYECKUX
nporuo3oB. CTpoeHue aroma yriepoja. DJIEeKTPOHHOE OO0JaKo U OpOuTaib, S- U P- OpOUTAIH.
DONEeKTPOHHbIE U  JJEKTpOHHO-rpaduueckue ¢GopMylbl aToMa YIriepoJa B OCHOBHOM H
BO30YKIIEHHOM COCTOSIHUSIX. KOBaJleHTHass XMMHYECKasi CBsI3b M €€ KJIACCH(PHKAIHS 10 CII0CO0Y
nepekpeiBaHuss opoburtaneit (o- u  7w-cBa3u). llonstue rtuOpuau3zanuu. Pa3nuuHble THITBI
rubpuan3an U GopmMa aTOMHBIX OpOUTaNel, B3aUMHOE OTTAJIKHMBaHUE THOPHAHBIX opOuTanei u
UX PacIOJIOKEHUE B MPOCTPAHCTBE B COOTBETCTBUU C MHHHMYMOM DHEPTUHU. | €OMETpHs MOJEKYI
BEIIIeCTB, 00Pa30BaHHBIX aTOMaMHU YIJIEPOJia B PA3JIMYHBIX COCTOSIHUSX THOPHIN3ALINH.

5 Knaccupukauus opranndecKux coeJUHEHU. OK.01 1
Conepxxanmne yuebHoro martepuana. Kraccudukanus opraHM4ecKdX BEIIECTB B 3aBUCHUMOCTH OT
cTpoeHus yriaeponHoil nenu. I[lonstue ¢yHkimonanbHoi rpynmnbl. Kinaccudukaiys opraHn4ecKux
BEIIIECTB M0 TUITY (PYHKIIMOHAIBHOM IPYTIIBI.

6,7 IIpakTuyeckoe 3ansaTue Nel. CpaBHeHHe HEOPraHMYecKO U OKO1, 2
OpPraHMYecKoi XUMMHH OKO02
OK04

8,9 IIpakTnyeckoe 3anaTHe Ne2. Crioco0bI 0TOOpaKeHHs CTPOCHHSA OKOI, 2
MOJIEKYJI OPraHn4YecKux BeuiecTs (popmyabl, MoaesH) OKO02

OKO04, .
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11,12

13

14

15, 16

OCHOBBI HOMEHKJIATYPbI OPraHMYeCKHX BellecTB.

Conepxxanmne yyeOHOro marepuana. TpuBuanbHble Ha3BaHMA. PalmoHanbHas HOMEHKIATypa Kak
npenmectBeHHuna HomeHkinarypsl [UPAC. Howmenkmarypa IUPAC: npunHnumel o0pa3oBaHUs
Ha3BaHUH, CTApIIMHCTBO (DYHKIMOHAIBHBIX TPYIH, UX 00O3HaueHHe B mpedurcax u cyddukrcax
HA3BaHMI OpPraHNYECKHUX BEIIECTB.

OK.01

IIpakTuyeckoe 3anaTHe Ne3. YpaskHeHUs] MO 3aKPeNJIEHUIO
3HAHUI HOMEHKJIATYPbl H H30MepHU

OKO1,
OKO02
OK04

Tunbl XHMHYECKHUX CBsI3ell B OPraHM4YeCcKUX CoeITMHEHUsIX U CIOCO0bI MX pa3pbiBa.
Conepxxanue  y4eOHOro MaTepuaia Knaccudukanus KOBaJIEHTHBIX cBsA3el 1o
JIEKTPOOTPHULIATEIBHOCTH CBSI3aHHBIX aTOMOB, CIOCOOY IEpeKpbIBaHUS OpOHUTalel, KpaTHOCTH,
MeXaHU3My 00pa3zoBaHHs. CBs3b MPHUPOJIBI XUMHUECKON CBS3H C THIIOM KPHCTAITMUYECKOW pEelIeTKH
BEIIIECTBA U €ro (PU3MYECKUMH CBOMCTBaMU. Pa3pblB XUMUUECKOM CBA3M, KaK Mpoliecc, 0OpaTHBbI ee
oOpa3oBaHuI0. ['OMOIMTHYECKUH M TETEPOIUTUYECKUIN pa3pbIBbl CBA3EH, HMX COINOCTABIECHUE C
OOMEHHBIM M JIOHOPHO-aKLENTOPHbIM MeXaHu3MaMH WX oOpa3oBaHus. [loHsTHe cBOOOIHOTO
paauKana, HyKJIeopuIpbHOH 1 AIeKTPOUITBHON YaCTHUIIBL.

OK.01

Knaccupukauus peakuuii B OpraHu4eckoil XUuMMH.

Conepxanue yyeOHoro marepuana.  [loHsATHE O TUIIAX U MEXaHU3Max peaklUil B OpraHu4ecKou
xumun. CyOctpar u pearent. Knaccubukanus peakuuid Mo M3MEHEHHUIO B CTPYKType cybOcrpara
(mpucoenuHEHNE, OTIICIUICHUE, 3aMENICHHe, W30MEpH3alus) W THUIy pearcHTa (pagukaibHbIC,
HykieopuabHbIe, dekTpodunbhbie). Peakuuu npucoeaunenust (AN, AE), snumunuposanus (E),
samenierus (SR, SN, SE), uzomepuzaruu. Pa3HOBUIHOCTH peakIuii KaXA0ro TUIIA: THAPUPOBAHUE
U JIETHIPUPOBAHUE, TaJOTEHUPOBAHWE U JIETAJIOTCHUPOBAHME, TUApATAlUs M JeTUApaTaIus,
THIPOTATIOTCHUPOBAHUE W JICTHAPOTAIOTCHUPOBAHUE, TIOJMMEpPU3AlAsS W  ITOJHKOH ICHCAITHS,
neperpynnupoBka. OCOOEHHOCTH OKHCIUTENbHO- BOCCTAHOBUTENBHBIX PEAKIMI B OPTaHUYECKOM
XUMUH.

OK.01

IIpakTnyeckune 3anstuss Ned. OOHapyskeHHe yrjepoaa M BOJOPOJAa B OPraHMYeCKOM
coennnenun. QoHapy:keHue rajorenon (nmpoda beitbmreiina).

OKOI,
OKO02
OK04

Pazaen 2. YrieBoaopoasl

17

IIpupoansie ncrounuku yriaesogoponos Hegro

Cognepxanue yueOHoro Marepuana.  HaxokaeHue B mpupoje, cocTaB U (U3MYECKHE CBOMCTBA
HepTH. TomnMBHO-3HEpreTuyeckoe 3HadeHue HepTH. [IpombinuieHHas mnepepaboTka HePTH.
Pexktuduxanus HepTH, OCHOBHbIE (pakUMM ee pa3JeleHHs, MX HCHoJIb30BaHHE. BTopuunas
nepepaboTka HeTenpoaykToB. PekTudukanus masyTa Npud yMEHBIIEHHOM JaBieHHUU. KpekuHr
HedTenpoAyKToB. Pasznuunble BHIbI KpekuHra, padorel B.I'. IllyxoBa. M3oMepu3zanusi ajkaHOB.
AJNKWINPOBAaHHE HEIPEJCNIbHBIX YIIeBOA0poaoB. Pudopmunr HedrenpoaykroB. KauecTBo
aBTOMOOMJIBHOTO TOmIMBa. OKTaHOBOE YHCIIO.

OK.01
OK.07

16




18

19

IIpupoanbiii 1 NOMyTHHIA HePTAHOM ra3pl. CpaBHEHHE COCTaBA MPUPOIHOTO U MOMYTHOTO ra3oB,
UX MPAKTUYECKOE MCIOJIb30BaHUE.

OK.01
OK.07

20, 21

Kamennbiii yroab. OCHOBHbIE HaIlpaBJIEHMsI MCIOJIb30BaHUs KaMmeHHoro yris. KokcoBanue
KaMEHHOTO yIJI, BaXHEWIIME MPOJAYKTbl 3TOT0 Ipoliecca: KOKC, KaMEHHOYTrOJIbHas CMoJa,
HajacMoibHas Bojaa. CoeaMHEHUs, BbLIENAEMble M3 KaMEHHOYTONbHOM cMoibl. [IpomyKTsl,
NojyyaeMble U3 HAJICMOJBHONH BOJBI. OKOJOTHYECKHE AaCHEeKTHl J00bIuM, mepepaboTku u
UCIIOJIb30BAaHUS TOPIOYMX MCKOIIAEMBbIX.

OK.01
OK.07

22

IIpakTnyeckoe 3ansaTue NeS. Crioco0bl nepepadoTku HepTH M
He(TEenpoayKTOB

OKO1,
OKO02
OKO04

23

I'oMoJiornyeckuii paja aJIKaHOB.

Conepxxanne ydeOHoro martepuana. [lonarue o0 yriaeBogopoaax. OCOOEHHOCTH CTPOEHHUS
IpeleNbHBIX  YIJIEBOJOPOAOB. AJIKaHbl KaK IMPEICTAaBUTENM TMPENCNIbHBIX  YIJIEBOJOPOJIOB.
ONEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIbl METaHa M JIPYIMX aJKaHOB.
[omonoruyeckuii psaq u u3oMmepuss mapaguHoB. HopmanbHOe W pa3BETBICHHOE CTPOCHHE
yraepoaHoi nenu. HoMmeHKiaTypa ajakaHOB M alKWIBHBIX 3aMecTuTeseld. Pusznyeckue CBOMCTBa
AJIKaHOB. AJIKaHbI B IPUPOJIE.

OK.01

24

XuMH4ecKHue CBOMCTBA AJIKAHOB

Conepxanne yuedbHoro Marepuana Peaknmu SR-tuna: ramorenuposanue (padorsl H.H. Cemenona),
HutpoBanue 1o KonoBamoBy. MexaHu3M peaknMH XJIOPHUPOBaHHUS allkaHOB. Peakuuu
ACTUAPUPOBAHUA, TOPCHHUA, KATATUTUUCCKOIO OKHUCJICHHA aJIKaHOB. erKI/IHF AJIKAHOB, PAa3JIMYHBIC
BUJIbl KPEKUHTA, IPUMEHEHHE B MPOMBIIITIEHHOCTU. [TMponn3 1 KOHBEpCUsl MeTaHa, H30MepU3alus
AJIIKAHOB.

OK.01

25

IIpumMeHeHue u crioco0bI MOJTYYECHHS ATKAHOB

Copnepxanue yuyebHoro marepuana OOnacTu NpUMEHEHUs ajlkaHoB. [IpoMbllsIEeHHBIE CIIOCOOBI
NOJYYEeHUs] AJIKAHOB: IOJyYEHHE W3 MPUPOAHBIX MCTOYHUKOB, KPEKHHI MapauHOB, MOJy4YEHHUE
CHHTETUYECKOro OCH3WHA, razu(uKkamnus yris, TUApUupoBaHue alkeHOB. JlabopaTopHbIE CIOCOOBI
NOJY4YEeHHUs AJIKaHOB: cuHTe3 Biopia, nekapOoKkcHiInpoBaHue, THAPOIN3 KapOuaa alloOMUHUS

OK.01

26, 27

IukJI0aaKaHbI.

ConepxaHue ydeOHOro marepuana [ OMONOTHYEecKU psl W HOMEHKIATypa IUKIOANKaHOB, UX
obmas ¢opmymna. IlorsTne o HampsoKeHUM UWKIA. V3oMepHs IUKIOATKAHOB: MEXKKIaccoBasl,
VIIEPOAHOTO CKenera, reoMmerpuueckas. l[lomyueHue u (Qu3mveckue CBOWCTBA ITMKIOATKAHOB.
XUMHUYECKHE CBOMCTBA IMUKIOATKaHOB. Crienuduka CBONCTB IMKJIOAIKAHOB C MaJlbIM pa3MepoM
1uKiIa. Peakiuu nprcoeIMHeHus U PaANKaIbHOTO 3aMEIEHHUS.

OK.01

28

IIpakTuyeckoe 3ansaTueN26. IlosryueHme MeTaHa W HM3Y4YeHHE €r0 CBOWMCTB: TIOpeHHE,
OTHOLIECHHE K OPOMHOM BO/Je M PACTBOPY NEPMAHIAHATA KAJIHUS.

OKO1,
OK02
OK04

I'oMoJ1orHYecKuil psijl aJIKEHOB

OK.01

17




29

Conepkanuie y4eOHOTO Marepuana ODJEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJIBI
STUJICHA U AIKEHOB. ['oMosiormyeckuil psin u oOmas Gopmyna ankeHoB. M3oMepHst 3THIEHOBBIX
YIJIEBOAOPOZOB:  MEKKJIACCOBasl,  YIJIEPOJHOrO  CKeJeTa, IIOJOKEHUs  KpPAaTHOM  CBS3W,
reomerpuueckas. (OCOOCHHOCTHM  HOMEHKIATYphl  OTHUJICHOBBIX  YIJIEBOJOPOJIOB,  Ha3BaHUS
BOKHEHIINX paJrKaioB. PU3NUECKUE CBOMCTBA aJIKEHOB.

30

XHMHYeCKHe CBOMCTBA AJIKEHOB

Copnepxanue yuyeOHOro Matepuana JIeKTpo(UIbHBIN XapakTep peakluil, CKIOHHOCTh K PEaKLHIM
IIPUCOCIMHEHMS, OKHUCIIECHMs, noauMepuszauuu. l[IpaBwiio MapKOBHHKOBA M €ro 3JIEKTPOHHOE
o0ocHOBaHMe. Peakuuu rajloreHMpoBaHUs, THAPOraJIOTCHUPOBAHUE, T'MIpATallMM, THAPUPOBAHUS.
Mexanusm AE-peakuuii. Ilonstue o peakuusx nonuMepusanuu. l'opeHue ankeHoB. Peaxiuu
OKHCIICHHMsI B MSTKHUX W JKECTKMX yCJIOBUsX. Peakuus Barnepa u ee 3HaueHus A oOHapy)KEeHUs
HEIPEACIBHBIX YIVIEBOJAOPOI0B, IOJYYECHHUS TIIUKOJICH.

OK.01

31, 32

IIpumeHeHne U cOCOOBI MOJIYyYeHHS ATKEHOB

Coneprxanme yueObHOro Marepuana Vcnonap3oBaHne BBICOKON peaKIIMOHHOW CIIOCOOHOCTH aJIKEHOB B
XMMHUYECKOW TPOMBINUICHHOCTH. [IpuMeneHne sTuieHa U nponuieHa. [[poMblnuieHHbIE CIIOCOOBI
NOJIy4Y€HHUsl aJKEHOB. Peakuuu AeruapupoBaHus W KpeKuHra ajakaHoB. JlabopatopHble crocoObl
HOJTY4EHHSI JIKSHOB.

OK.01

33,34

JladopaTopnoe 3ansiTue Nel. XumMuyeckne CBOiicTBa aJIKeHOB

OKO1,
OKO02
OK04

35

AJNKaaNeHbl

Conepkanne ydyebHoro marepuana l[loHstue u kiaccuukamusi JTUEHOBBIX YTJIEBOJOPOIOB IO
B3aMMHOMY PpACIOJIOKEHUIO KpaTHBIX CBs3el B MoJekyne. OCOOEHHOCTH JIEKTPOHHOTO U
IIPOCTPAHCTBEHHOI'O CTPOCHHSI CONPSKEHHBIX JHEHOB. [IOHATHME O T-IIEKTPOHHON CHUCTEME.
Homenknatypa IMEHOBBIX YTieBOAOPOAOB. OCOOEHHOCTH XUMHUYECKHX CBOICTB COMPSKEHHBIX
JTMEHOB, KaK CJIEACTBHE UX 3JIEKTPOHHOTO cTpoeHus. Peakuuu 1,4-npucoeaunenus. [Tonumepusanus
nueHoB. CriocoObI oMyueHHUs AUEHOBBIX YTIeBo10poa0B: paboTsl C.B. JleGenesa, neruapupoBanue
aJIKaHOB.

OK.01

OcHOBHBIC NOHATHS XHMHH BbICOKOMOJICKYJISPHBIX COeIMHECHU I

Conepxanue yyeoHoro Marepriasia OCHOBHBIE IOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUM
Ha TpUMEpe MPOAYKTOB IOJIMMEPU3ALUN AJIKEHOB, AJKAJWEHOB M HX TaJOrCHIPOU3BOAHBIX.
Mounomep, monumep, peaxkius MOJIMMEpPH3alUu, CTENEeHb NOJUMEpPU3AlMH, CTPYKTYPHOE 3BEHO.
Tunel MOJMMEPHBIX LIETIEH: JTUHEWHBIE, pa3BETBICHHBIE, CHIMTHIE. [[oHATHE O CTEpEOpEryIsapHBIX
nonuMmepax. [lonumeps TepMorIacTUUHbBIE U TepMopeakTuBHbIE. [IpencraBnenue o miacrMaccax u
anactomepax. lloaMATUIEH BBICOKOIO M HHU3KOIO JaBJIEHHUS, €r0 CBONCTBA U IPUMEHEHHE.
Karamuzatoper  [{urnepa-Harra. [Tonunponunen, €ro  INpPUMEHEHHWE U  CBOWCTBA.
["anorenconepxamme MNOIUMEpBl: Te(IOH, NOMMBUHWIXIOpUA. Kaydyku HaTypalbHBId U
cunrernyeckne. ConommuMeps! (OyTaaMEHCTUPOIBHBIN KaydyykK). Bynkanuzamusi kaydyka, pe3uHa u

OK.01

18




300HMUT.

36, 37 IIpakTnyeckue 3ansitust Ne7. Ilosyyenme 3TmiIeHa aermaparanmeii 3TmioBoro cmuprta. | OKOI,

B3aumogeiicTBue 3THIEHA ¢ OPOMHOM BOI0OH, PACTBOPOM NEPMAHIAHATA KAJIMSI. OKO02
OK04

38 I'oMoJiornyeckuii psii aJIKMHOB. OK.01
Conepxanne y4yeOHOro MaTepuana.  DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE AIETUIICHA U
Ipyrux ankuHoB. ['oMonoruueckuii psa u obmas popmynna ankuHoB. HoMeHkaTypa aleTHiIeHOBBIX
YII€BOAOPOAOB. M30Mepus MEKKIACCOBAs], YIICPOTHOTO CKENETa, MOJOKEHHSI KPAaTHOM CBSI3H.

39 XuMHYeCKHe CBOMCTBA M MPUMeHeHue aJKMHOB. [losrydyeHne ajJKMHOB. OK.01
Conepxanne yueOHoro marepuasia. OcCoOCHHOCTH peakiuii PUCOSTUHEHUS IO TPOUHOM yTiIepo-
yraepoanoi cBsizu. Peakuus Kyueposa. [IpaBuio MapkoBHHKOBAa IPUMEHUTEIBHO K alleTHIICHAM.
[TonBmwKHOCTH aToMa BOAOpoJa (KHUCIOTHBIE CBOMCTBAa ankWHOB). OKHCICHHE aTKWHOB. Peakuus
3enuHckoro. IlpuMeHeHue aneTHIICHOBBIX yriaeBoaopoaoB. I[lonmuBununanerar.  [lomydenue
areTIJICHA MUPOJIM30M METaHa U KapOHMIHBIM METOJIOM

40, 41 IMpakTnyeckoe 3ansitue Ne§. Pemenue 3axau OKO1,

OKO02
OKo04

42 I'omosiormueckuii psii apeHoB. OK.01
Coneprkanre yueOHOro Marepuasia. beH3011 Kak mpejacraBuTelb apeHoB. Pazsutue npeacrasiennii | OK.07
o crtpoeHun Oenzona. CoBpeMEHHBIE NPEACTaBICHUS OO0 DIEKTPOHHOM U MPOCTPAHCTBEHHOM
crpoeHnn  OeHzona. (OOpa3oBaHME apOMaTHYECKOM T-cucTeMmbl. [omosorm OeH301a, UX
HOMEHKJIaTypa, oomas Gopmyna. HomeHkiaTypa s qu3aMenieHHbIX IPOU3BOTHBIX OSH30J1a: OpPTO-

, M€Ta-, Iapa-pacroyioKeHnue 3amectureneil. usndeckue CBOMCTBA apEHOB.

43, 44 XuMn4yeckue cBOicTBa apeHoB. [IpumMeHeHHe U MOJIy4eHHe AapPEHOB. OK.01
Conepxkanmie  yueOHOro Marepuana [Ipumepsl  peakmuid  3IEKTPOQHIBHOTO  3aMelIeHHUS:
raJloreHMpoBaHue,  ankuiaupoBanue  (karamuzatopel  Dpunmens- Kpadrca), HuTpoBaHue,
cynbdupoBanue. Peaknuu TUIPUPOBAHHUS W TPUCOCIUHEHHS XJopa K OeHzomy. OcoOeHHOCTH
XUMHYECKHX CBOWCTB TOMOJIOTOB OcH30Jia. B3anMHOE BIMSHHE aTOMOB Ha MpPHMEpPE TOMOJIOTOB
apeHoB. OpwueHTalus B peakuusx snekTpoduinbHoro 3amemieHus. Opuentantsl [ u Il ponma.23
[TpupoaHbIC HCTOYHUKHN APOMATUYECKUX YTIIEBOJIOPOIOB. APOMATH3AIIHSI ATKAHOB M IIUKJIOATKAHOB.
AJnkunupoBaHue OeH30a.

45, 46 IIpakTnyeckoe 3ansTue Ne9. Pemenue 3a1a4 u pacuingpoBka Henovexk npeBpameHnii. OKOI,

OKO02
OK04
47 KontpoJubHas padora Ne 1 «YriaeBoaopoabn»
Paznen 3. T'mapokcuiibHbIE COCTUHEHUS
48 \ Crpoenne n kiaaccupukanus cnupToB. CiocoObI NOJTy4eHHs CIIUPTOB OK.01

19




49, 50

CopepxaHue y4eOHOro Marepuana. Knaccudukanus cnupTtoB mo THIY YIJIEBOAOPOIHOTO
paaukaina, 4ucily TMAPOKCWIBHBIX PYIII U TUILy aTOMa YIiepoJa, CBA3aHHOIO C T'MIAPOKCUIIBHOM
rpynmnoi. DJeKTpOHHOE M 24 TPOCTPAHCTBEHHOE CTPOCHUE THAPOKCUIBHOW TpyImbl. BrusHue
CTPOCHHUS CIUPTOB Ha WX (U3WUECKHE CBOWCTBA. MEXKMOJICKYJISIpHAS BOJOPOAHAS CBS3b.
I'omonoruueckuit pAaa IPpEACIbHBIX OJHOATOMHBIX CITUPTOB. I/I30Mep1/151 U HOMCHKIJIAaTypa aJIKaHOJIOB,
ux obmas ¢popmyna. ['muponus ranoreHankaHoB. ['maparaius ajaKkeHOB, YCIOBUS €€ MPOBEIACHHUS.
Boccranonenue kapOOHMIBHBIX COSTUHEHMIA.

51

XuMHYecKHe CBOICTBA AJIKaHO0/10B. OTae/IbHbIE NPeICTABUTEIH AJTKAHOJI0B

Conepxanve y4eOHOro MaTepuana. PeakIMOHHas CIIOCOOHOCTh TPEAEIbHBIX OJHOATOMHBIX
crnupToB. CpaBHEHUE KHCIOTHO-OCHOBHBIX CBOMCTB OPraHUYECKUX U HEOPTraHUYECKUX COCAMHEHUH,
conmepxkammx OH-rpynmy: KHCIOT, OCHOBaHHWH, aM(OTEPHBIX COEAMHEHHU (BOMBI, CITHPTOB).
Peaknuu, noaTrBepkaarolMe KUCIOTHBIE CBOMCTBA CIMPTOB. Peakuuu 3amemieHus TuapoKCUIIbHON
rpynmbl. MeXMONeKyIsipHasi JETHIpATalys CIHHPTOB, YCIOBHS OOpa30BaHHS TMPOCTHIX APHUPOB.
CrnosxHble 3(pupbl HEOPraHMYECKUX U OPTraHUYECKUX KUCIIOT, peakuuu atepudukanun. OKucieHue u
OKHCIIUTEIBHOE JErMAPUPOBAHUE CHOUPTOB. MeETaHO, €ro IpPOMBIIIJIEHHOE IOJyYE€HHE U
NPUMEHEHHE B MPOMBILIUIEHHOCTH. bruonornueckoe neiicteue Meranona. Crnenuduieckre crnocoobl
IIOJIYYEHUS STWIIOBOIO criupTa. PU3NOIOrH4ECKOE IEUCTBUE 3TAHOJIA.

OK.01

52

MHoOroaToMHbI€ CIIMPTHI

COI[GD)KEIHI/IC V‘le6HOFO MaTcpHrajia. I/I30Mep1/1;1 U HOMCHKIJIATYpa HpeﬂCTaBHTeHeﬁ ABYX- U
TPEXaTOMHBIX CIIMPTOB. Oco0eHHOCTH XHMUYECKHX CBOMCTB MHOT'OATOMHEIX CIIMPTOB, HX
Ka4CCTBCHHOC 06Hapy>KeHI/Ie. OTI[GJ'IBHBIG npeaACTaBUTCIIU: OTUIICHITIMKOJIb, INIMIICPUH, CIIOCOOBI UX
MOJIYYCHUS, MPAKTHYCCKOC MMPUMCHCHHUC.

OK.01

53, 54

Deno

Conepkanue y4yeOHOro MaTepuayia.  JJIEKTPOHHOE M TMPOCTPAHCTBEHHOE CTpoeHue (eHoma.
B3auMHoe BiusSHHME apOMaTHUYECKOro KOJbLla U TMJIPOKCHIIBHOM Tpynmbl. XMMHUYECKHE CBOMCTBA
¢deHona kKak (QYHKIMS €ro XuUMHUYecKoro cTpoeHus. bpomupoBanue ¢deHona (kauecTBEHHas
peakiusi), HUTpoBaHHWE (TUKPUHOBAs KHCIOTa, €€ CBOWCTBAa M mpuMeHeHue). OOpazoBaHue
OKpAIleHHBIX KOMIUIekcOB ¢ HoHoM Fe®" Tlpumenenne ¢enona. Ilonyuenue deHona B
IPOMBIIIJICHHOCTH.

OK.01

55, 56

IIpakTunyeckue 3anaTus Nel(. M3ydyenue cBOWCTB CIUPTOB.
OxucieHue COUpTOB PA3IMYHOTO CTPOCHUS XPOMOBOHM cMechito. [lomyueHue ausTuioBoro 3gupa.
[Tonydenue rimnepaTa Meu.

OKOI1,
OKO02
OK04

57

IIpakTnyeckas padora Nell. Pemnenue nemnovyek npeBpauieHuii

OKO1,
OKO02
OK04

I'omosiornyeckue psiibl aJb1eru10B U KETOHOB.
Conepxanne yueOHoro Marepuana [loHsaTre o KapOOHUIBHBIX COSAMHEHHUIX. DIEKTPOHHOE
CTpoeHHe KapOOHUIIbHOU rpynmbl. M3oMepusi 1 HOMEHKJIATypa ajlbJACTHIOB U KeTOHOB. DH3nUecKue

OK.01
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58

CBOMCTBA KapOOHWJIHHBIX COCTMHECHHM.

59, 60

61

62

63

64

65

66, 67

XuMH4ecKkHe CBOMCTBA AIbJAerHI0B M KETOHOB. OK.01
Cozneprkanue yueOHOro mMarepuana. PeakiMoHHas cHOCOOHOCTh KapOOHMIIBHBIX COeIMHEHUH. Peakiyn

OKMCJIEHUSI AJIb/IETU/I0B, KAUECTBEHHBIE PEAKLIMHU Ha AJIbACTUIHYIO IpYIITy. Peakiiny noaukoHIeHcalyu:

oOpazoBanue HeHoI0(hOopMATBACTHIHBIX CMOJI.

IIpakTyeckoe 3ansiTue Nel2. Pemenue uenovex npeBpaieHuii OKOI,
OKO02
OK04

IIpumeHeHne U MoJIyYeHre KAPOOHUJIbHBIX COeINHEHUI. OK.01

Coneprxanme yuebHoro Marepuana. [IpuMeHeHHe anbIeru0B U KETOHOB B OBITY U

IPOMBIIIJICHHOCTH. AJIBJIETH/IbI U KETOHBI B Ipupoze (3¢upHble Macna, pepomonsl). [lomyuenue

KapOOHMJIBHBIX COCMHEHUI OKHUCIIEHUEM CIUPTOB, THApPATAIIMEH alIKUHOB, OKHUCICHHEM

yriaeBoaopoaoB. OTaenbHbIe NPeACTaBUTENH aIbIEIHI0B U KETOHOB, ClieliM(UUYecKre criocoObl UxX

IIOJIYYEHUS] U CBOMCTBA.

I'omosiormueckuii psij npeaebHbIX 0THOOCHOBHBIX KAPOOHOBBIX KUCJIOT OK.01

Coneprxanme yuebHoro Matepuana. [loHsTHE 0 KAPOOHOBBIX KUCIOTAX U UX KIaccu(UKaIus.

DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE KApOOKCUIIbHOM Ipymiibl. ['oMonorndeckuii psi

IpeJIebHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KUCJIOT, UX HOMEHKJIaTypa U U30MEPHSI.

MesxMomeKysipHble BOJOPOIHBIE CBS3U KapOOKCUIIBHBIX I'PYIII, UX BIUSHUE HA (PU3NUECKUE

CBOICTBa KAPOOHOBBIX KUCJIOT.

XuMH4ecKue CBOMCTBA KAPOOHOBBIX KHUCJIOT. OK.01

Conepxanue yueOHOro Marepuaia. Peakiuu, WUTIOCTpUPYIOIIME KUCIOTHBIE CBOMCTBA U UX

CpaBHEHHE CO CBOMCTBAMHU HEOPraHWYEeCKUX KUCI0T. OOpa3oBaHue (QyHKIIMOHAIBHBIX

IIPOU3BOIHBIX KapOOHOBBIX KHCIOT. Peakuuu stepuduxanyiv. AHTHAPHUIbI KApOOHOBBIX KHCIIOT, UX

NIOJIyYE€HUE U IPUMEHEHHE.

Cnoco0bl mosryuyeHnst KapOOHOBBIX KMCJI0T. OT/iebHbIE IPEICTABUTENN U UX 3HAUCHHE. OK.01

Coneprkanue yuebHoro Marepuana Ooure crnocoObl MOTyYeHHsI: OKUCIIEHHE aTKaHOB, aJIKEHOB,

NEPBUYHBIX COIUPTOB, allbAETu0B. BaxkHelue npeacraBuTen KapOOHOBBIX KUCIIOT, UX

Ouonornyeckas poib, cienupuyeckue crocoobl MOTy4eHus], CBOICTBAa U IPUMEHEHUE MypPaBbUHOM,

YKCYCHOM, NaJIbMUTHHOBOM ¥ CTEAPUHOBOM; aKpUIIOBOM U METAKPUIIOBOM; OJIEMHOBOM, JIMHOJIEBOU U

JIMHOJICHOBOM, IIaBEJICBOI; OEH30HHOI KHCIIOT.

Caoxnble 3¢Gupsbl. OK.01

Conepxanue yueOHoro Marepuana CTpoeHrne 1 HOMEHKJIaTypa CJI0KHBIX 3(UPOB, MEKKIIACCOBAst

u30MepHst ¢ KapOOHOBBIMU KUCIOTaMU. CIOCOOBI OTYYEeHHUs CIIOKHBIX 3¢prupoB. OOpaTuMoCTh

peakuuu sTepuduranuu 1 HakTopsl, BIUAIONINE HA cMelleHne paBHoBecHs. OOpa30BaHUE CIOKHBIX

nonusupos. [onurtunentepedranar. Jlapcan kak NpeaCcTaBUTENb CUHTETUYECKUX BOJIOKOH.

XUMHUECKUE CBOICTBA U MPUMEHEHHUE CIOKHBIX IPHPOB..

Kupsl. OK.01
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68, 69

70

71,72

Conepxanne yuebHoro Mmarepuana. JKupbl Kak CioxHbie 3pupsl raunepuHa. KapooHoBbie
KHCJIOTBI, BXOAAIIHUEC B COCTAaB KUPOB. 3aBUCUMOCTD KOHCUCTCHIUHU KUPOB OT UX COCTABA.
XUMHUYECKUE CBOMCTBA KHUPOB: THAPOJIHN3, OMBUICHUE, THIPUPOBaHue. broornveckas poJib KHUPOB,
UX UCIIOJIB30BaAHUC B 6BITy 1 IPOMBIIIJIICHHOCTH.

JladopaTopHoe 3aHsiTue Ne2. Buosiornueckas poJib ;KHPOB, HX UCII0JIb30BaHUE B ObITY U
NMPOMBIILIEHHOCTH

OKOI,
OKO02
OK04

Cosu KapOOHOBBIX KHCJIOT.

Coneprxanne yuyebHoro marepuana. Mpiia. CriocoObl IOTy4YEeHHS COJIeH: B3aUMOICHCTBUE
KapOOHOBBIX KUCJIOT C METa/NIaMU, OCHOBHBIMU OKCHIAMH, OCHOBAHUSIMHU, COJISIMU; IEI0YHON
TUAPOJIN3 CIOKHBIX 3(PUpOB. XUMHUUECKHE CBOMCTBA COJIeH KapOOHOBBIX KUCIIOT: THIPOJIU3,
peaKIuu HOHHOTO 0OMeHa. Mblia, CyIIIHOCTh MOIOIIETO JelicTBUs. OTHOIIEHUE MBUTA K KECTKOU
Bojie. Cunrernueckue Moromue cpeacra — CMC (neTepreHTsl), MX IPEUMYIIECTBa U HEJIOCTATKH.

OK.01

IIpakTnueckoe 3ansaTue Nel3. M3yuyeHue BOCCTAHOBUTEIbHBIX CBOWCTB aJIbIETHA0B: PEAKIIH
«cepedpsHOTro 3epKaia», BoccTaHoBIeHUe Tuapokcuaa meau (11)

OKO1,
OKO02
OK04

73,74

KontposbHas padora Ne 2 « 'mapokcu/ibHbIe COeTUHEHUS»

Pa3znea 4.

YriaeBoanl

75

76

77

IlousiTue 06 yriesojaax.

Copepxanue ydeOHoro Martepuana. Knaccudukaius yrieBogoB. MoHO-, 1HU- U MOJHCAXapUIbL,
npeacTaBuTCIIN KaX(HOﬁ T'pynribl YIJI€BOJOB. Bbuonornueckas pOJib YIJI€BOAOB, UX 3HAYCHUC B
YKU3HU YeJIOBEeKa M 00IIeCTB

OK.01

MoHnocaxapuasbl.

Conepxanue ydebHoro marepuana. CTpoeHMe M ONTHYECKass HM30Mepus MOHocaxapuioB. Mx
KJIacCU(pUKaLMs [0 YUCITy aTOMOB YIJIepoJia ¥ Ipupojie KapOoHMWIbHOH rpynibl. @opmyinsl Ouiepa
u Xeyopca st u300pakeHHsT MOJIEKYJ MOHocaxapuaoB. OTHeceHne MoHocaxapunoB Kk D- u L-
psany. Baxueiimme mpencraButenn MoHo03.27 [Ut0ko3a, CTpoeHHe ee MOJeKyJbl M (usnueckue
cBorcTBa. Tayromepus. XUMHYECKHME CBOMCTBA TIJIIOKO3bl: PEAKIMM IO aJbJCTHIHOW TpyMIe
("cepeOpsiHOTO 3epkana, OKHCIEHHE a30THOW KUCJIOTOM, rHApupoBaHue). Peakiuu TiIroKo3bl Kak
MHOT0aTOMHOI'O CIIUPTA: B3aUMOJEHCTBHE IIIOKO3bl ¢ ruapokcuaomM menu (II) mpu koMHaTHOM
TEMIEpaType U HarpeBaHuu. Pa3inuuHble TUITBI OpOXeHHs (CIUPTOBOE, MOJIOYHOKHCIOE). [ TIoKo3a B
npupone. buosornueckas ponb U NPUMEHEHHE TIUIIOKO3bl. DpyKTO3a Kak H30MEDP IUIFOKO3BI.
CpaBHeHHE CTpPOEHHUS MOJIEKYJbl M XMMHYECKHUX CBOMCTB TJIOKO3bI M (GpYKTO3bl. DpyKTo3a B
npuposie u ee Ouosnormdeckas poib. [leHTo3pl. Pubo3a m ne3okcuprbo3a Kak MpeACTaBUTEITH
anbAoneHTo3. CTpoeHue MOJIEKYJI.

OK.01

Jucaxapuabl.
Conepkanne yuebHoro marepuana. Crtpoenue aucaxapujoB. Crocod cousieHEeHHs IHKJIIOB.

OK.01
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BoccranaBnuBaronue W HE BOCCTAaHABJIMBAIOIIME CBOWCTBA JIHCAXapHJIOB Kak CIEACTBUE
cousieHeHus nukia. CTpoeHWe M XMMHUYECKHE CBOWCTBA Caxapo3bl. TEXHOJOTMYECKHE OCHOBBI
MIPOM3BOJICTBA caxapo3bl. JIakTo3a M MaJIbTO3a, KAK H30MEPHI CaXxapOo3bl.

78

osmcaxapuabl.

Cognepxanne ydebHoro Martepuana. OOmiee cTpoeHue mnonucaxapuaoB. CTpoeHHE MOJIEKYJIbI
KpaxMaJia, aMrJI03a ¥ aMuiIonekThHH. PrU3nyecKrue CBOMCTBA KpaxMalia, €ro HaXOXKJIECHHE B IPUPOJIE
u Ouosnoruueckast posib. ['mukoren. Xumudeckue cBoicTBa kpaxmana. CTpoeHHE 3JIEeMEHTapHOro
3BEHA IEJUTION03bL. BiMsiHUE CTPOCHUS TTOJTUMEPHOH 1Ienu Ha PU3NYECKUEe U XUMUYECKHE CBOMCTBA
HEJUTION03bl.  ['Maponu3 1esIrono3bl, O0pa3oBaHUE CIOXKHBIX 3(QUPOB C HEOPraHMYECKHUMH U
OpraHu4yeckuMH kuciotamu. [loHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX: All€TAaTHBIM IIETK, BUCKO3a.
Haxoxnenue B mpupose u Ouosiornyeckas poyib HEiToia036l. CpaBHEHHE CBOWCTB Kpaxmaia U
L[EJUIFOJIO3BI.

OK.01

79, 80

JlabopaTopHoe 3ansiTue Ne 3. JleiicTBue iioga HA KpaxmaJl

OKOI,
OKO02
OK04

81, 82

IIpakTuyeckoe 3ansaTue Nel4. O6HapyskeHHe YIJIeBO/IOB B IPOAYKTAX MUTAHUSA

OKO1,
OKO02
OK04

Pa3znen 5. AMUHDBI, AMHHOKHCJIOTBI, 0€JIKH

83

Kaaccnduxanusa n usomepusi aMHHOB.

Conepxanue ydyebHoro Marepuana. [lonstue o6 amuuax. IlepBuuHble, BTOPUYHBIE U TPETUYHbIE
amuHbl. Kiaccudukanys aMUHOB MO TUIY YIJIEBOJOPOIHOIO pajguKana U YUCIy aMUHOTPYHN B
MoJiekyne. ['omonoruueckue  psiibl OpeeNbHbIX alu(aTHYecKuX M apoOMaTHYeCKUX aMHUHOB,
U30MEpUsl U HOMEHKJIATypa.

OK.01

84

Xumuyeckue cBoiicTea aMuHoOB. IIpuMeHeHMe U MOJIyYeHHEe AMUHOB.

Conepxanue y4eOHOro Marepuana. AMHUHBI KaK OpPraHUYeCKHE OCHOBaHUS, WX CpPaBHEHUE C
aMMHUAaKOM ¥ JPYTUMH HEOPTaHMYEeCKMMHU OCHOBaHUsAMH. CpaBHEHHE XUMHUYECKHX CBOWCTB
anudaTuyecKux M apoMaTHUeckux amuHoB. OOpa3zoBaHuE aMHUIOB. AHUJIMHOBBIE KPACHUTEIH.
[ToHsiTHE O CHUHTETHYECKHX BOJOKHAax. llonmmamMuabl M MOIMAMHIHBIE CHUHTETHYECKHE BOJIOKHA.
[Tomryuenue amunoB. Pabotel H.H. 3unnna

OK.01

85, 86

AMHHOKHCJIOTHI.

Conepxanue yyeOHoro Marepuana [loHsTre 00 aMUHOKHUCIOTaX, UX KiIacCU(PHUKAIUSI U CTPOEHUE.
Onrrueckast ©30Mepus oL-aMUHOKHCIIOT. HoOMeHKaTypa aMHUHOKHCIIOT. J[BOWCTBEHHOCTh KUCIOTHO-
OCHOBHBIX CBOMCTB aMUHOKHUCIIOT M €€ NpUYMHBI. bumnosspHele HOHBI. Peakuny KOHIEHCALMH.
[lentuanas cBsa3p. CuHTeTMYeckue BoJokHA: kampoH. Kmaccudukaums BonokoH. Ilomydenue
AMHHOKHUCIIOT, UX IPUMEHEHUE U Orosnoruyeckast QyHKIHs

OK.01

87, 88

Beaku.

OK.01
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Conepxanne y4yeOHOro marepuana. benku kak mpupoaHsle moiuMepsl. [lepBuunas, BTOpuYHasd,
TPeTUYHAsT M YETBEPTUYHAS CTPYKTYpbl OenkoB. DPuOpwasipHble H TIIOOYJIsSpHBIE OEIKH.
XUMHUYecKHe CBOWCTBAa OCIIKOB: TOpEHHE, [CHATypalus, THAPOJIN3, KAadeCTBEHHBIC (I[BETHBIC)
peakiuu. buonornueckue GyHKIMUM OENKOB, MX 3HaYeHHE. benku kak kommoneHT numm. [IpoGiaema
0EJIKOBOTO TOJIOJJAHUS ¥ IYTH €€ PEeLICHUsI.

89, 90 IIpakTnyeckoe 3ansaTue NelS. /lenarypanus Oenka. I{BeTHble peakuuu 0e1K0B OKOI,
OKO02
OK04
91, 92 KoutpoabHas padora Ne 3 AMHHBI, AMUHOKHCJIOTBI, 0€JIKH
Pa3nes 6. A3orcoaep:xaniue rerepounkiInyeckne coernnenusi. HykiiemHoBbIe KHCJI0TBI
93,94 HykJjienHOBBIE KHCJIOTHI. OK.01
Cognepxanue ydeOHOro Marepuana HykiIenMHOBbIE KHCIOTHl Kak MPUPOJHBIE TOJUMEPHI.
Hyxneorunsl, ux crpoenue, npumepsl. AT® u AJI®, ux B3auMOIpEBpaLICHHE U POJIb ITOrO
npouecca B npupoxe. [lowarue JHK u PHK. Ctpoenne [AHK, ee mnepBuuHas u BTOpUYHAas
crpykrypa. Pabotrer ®. Kpuxka u J[. Yorcona. KomrieMeHTapHOCTh a30THUCTBIX OCHOBAHHH.
Permukarmus JJHK. Ocob6ennoctu crpoenuss PHK. Tunst PHK u ux Ouonormyeckue QyHKIHH.
[TonsitTue o TpouyHoMm koze (komoHe). buocuHTe3 Oenka B XKUBOW KieTKe. ['eHHas MH)KeHepus U
ounorexHosorus. TpancreHHbie HOPMBI paCTEHUI U JKUBOTHBIX
95, 96 IpakTnyeckoe 3ansaTue Nel6. Cpapuenne JHK nu PHK OK.01
OK.02
OK.04
Pa3gen 7 buoJjiornyecku aKTUBHbIE COeITHHEHUS
97 ®epMeHTHI. OK.01
Conepxanne yueOHoro marepuana llonarue o gepMeHTax Kak 0 OMOJOTHYECKHX KaTaau3aTopax
OenkoBoil mpupoabl. OCOOEHHOCTH CTPOCHUSI W CBOWMCTB B CpPaBHEHUUM C HEOPTraHUYECKUMH
karanu3atopamu. Kmaccuduxamus dpepmenToB. OCOOCHHOCTH CTPOCHHS M CBOWCTB (DEPMEHTOB:
CEJIEKTUBHOCTh U 3((HEKTUBHOCTh. 3aBUCMMOCTh aKTHBHOCTH (DEPMEHTOB OT TeMmrieparypbl u pH
cpeanl. 3HadueHne hepMEHTOB B OMOJIOTHH M IPUMEHECHHE B POMBITITUICHHOCTH.
98 JlekapcTBa. OK.01

Conepkanme ydeOHOro Marepuana [loHsTHE O JleKapcTBaX Kak XHWMHOTEPANeBTUUYECKHUX
npenaparax. Kparkue HCTOpHUYECKHE CBEACHHS O BO3HUKHOBCHHHM W PA3BUTHUU XUMHUOTEPAITHH.
['pynmbl  nexapcTB: cyiabhaMuabl (CTPENTONHI), AHTHOWOTHKH (TICHUIWUIMH), AHTHUIHPETUKU
(acimpuH), aHATBTETUKH (aHAIBTYMH). MeXaHu3M JeHCTBUSI HEKOTOPBIX JIEKaPCTBEHHBIX MPENapaToB,
CTPOCHHUE MOJIEKYJI, MPOTHO3WPOBAHUE CBOMCTB HA OCHOBE aHAJIM3a XUMHUYECKOIO CTPOCHHS.
AHTUOMOTUKH, UX KIACCU(UKAIUS 110 CTPOSHUIO, TUIY M CIEKTPY AeHCTBHS. be3onacHbie CriocOObI
MIPUMEHEHHS, JIEKapCTBEHHbBIE (hOPMBI
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99

100

BuramunbI.

Conepkanue yueOHOro Marepuana IloHsTue o BUTamuHaX. VX Kinaccudukamus U 0003HAYCHUE.
Hopma norpebnenns ButaMuHOB. BomopactBopumbie (Ha npumepe ButaMuHOB C, rpynnbsl B u P)
JKUpopacTBOpuUMbIe (Ha mpumepe BUTaMUHOB A, D u E). ABUTaMUHO3bI, TMIEPBUTAMUHO3BI U
THIIOBUTAMHMHO3bI, X MPO(GUIAKTHKA

OK.01

101, 102

I'opmonbI.

Conepkanrie yueOHOro marepuaia [IoHSITHE 0 TOpMOHAX KaKk OMOJIOTMYECKH aKTHBHBIX BEIECTBAX,
BBIIIOJIHAIOIIMUX OSHAOKPHHHYIO PEryJLAIUI0 XHU3HCACATCIbHOCTH OpPraHU3MOB. KHaCCI/I(i)I/IKaLII/ISI
TOPMOHOB: CTEPOHbI, MPOU3BOJHBIE AMHHOKHCIIOT, IOJHMICHTHIHBIE W OCJIKOBBIE TOPMOHBI.
OTtnenbHbBIC MPEJICTABUTEIIN: CTPAJIMOI, TECTOCTEPOH, MHCYJIMH, apeHAINH

OK.01

IpakTnyeckoe 3ansitue Nel7. O0Hapy:KeHrMe BUTAMHHOB B IIPOAYKTAX MUTAHUSA.
O6napy>xeHnue BuTaMuHa A B mojicoiHe4HOM Macie. O6Hapysxenrue Butamruta C B sI0JI0UHOM COKe.
Ornpenenenne ButamMmuHa D B pelObeM >KHpe UM KYpUHOM >KeNTKe. J(elicTBre aMuI03bl CIIOHBI Ha
kpaxman. JlelicTBue neruaporeHasbl Ha METWUJICHOBBIM cuHMid. [[eficTBHe KaTanas3bl Ha MEPOKCH]
BOJIOPOJIa. AHAIHM3 JIEKAPCTBEHHBIX IIPEIapaToB, MPOW3BOIAHBIX CAIUIIMIOBOM KHCIOTHI. AHaIU3
JIEKAPCTBEHHBIX MPENAPaTOB, IPOU3BOIHBIX M-aMUHO(EHOJIA

OK.01
OK.02
OK.04

103, 104

IIpakTuyeckasi padora Nel8. CoxpaHeHrne BUTAMHHOB NMPH TENJIOBOii 00padoTKe MPOIYKTOB
MUTAHUS

OK.01
OK.02
OK.04

Pa3nesn 8. Xumusi — Hayka o BeliecTBax

105

Cocras Bemecrna.

Copepxanue y4eOHOro MaTepuana Xumuyeckue 3yeMeHThl. CrnocoObl CyLIECTBOBAHUS
XMMHYECKHMX DJIEMEHTOB: aTOMBI, IPOCTBIE M CIOJKHBIE BelIECTBAa. BellecTBa NOCTOSHHOTO U
NEPEMEHHOTO COCTaBa. 3aKOH IIOCTOSIHCTBA COCTaBa BEILECTB. BelecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJISIpHOTO cTpoeHHs. CrnocoObl 0TOOpakeHUsI MOJIEKYJ: MOJEKYJSpHbIE U CTPYKTypHBIE
(dbopMyIibl; IIapoCTEpKHEBbIE M MaciuTaOHble HpocTpaHcTBeHHble (Crtroapra-bpurneda) moxpenu
MOJIEKYI.

OK.01

106

HN3mepenue BeuecTBa.

Cognepxanue y4yeOHOro marepuasa Macca aToMOB U MOJIEKYJ. ATOMHas €IWHHLA MAacChl.
OtHocHTEeIBHBIE aTOMHAs W MOJIEKYJspHas Macchl. KolMyecTBO BelecTBA M EIUHUIBI €ro
M3MEPEHHUS: MOJIb, MMOJIb, KMOJIb. Uucino ABoraapo. MonsipHas macca

OK.01

ArperaTHble COCTOSIHUS BeleCTBA

Conepxanne yueOHOro marepuaiga ArperaTHble COCTOSIHMS BELIECTBA: TBEPJOE (KPUCTAIIIMUECKOE
u amop(dHOE), KHUJIKOEe W Ta3z000pa3zHOe. 3aKOH ABOTaJipo W €ro CIeACTBUA. MOISpHBIN 00BeM
BEIIIECTB B ra3zoo0pa3zHoM cocTosiHMHM. OO0beMHEHHBIN ra30BbIi 3aKOH U ypaBHEeHHEe MeHzeneeBa-
Krnaiinepona

OK.01

CMecH BelecTB.
ConepxaHue yuyeOHOro marepuana Pazmuuuss MeXIy CMecSIMH M XMUMHYECKUMHU COSAHMHEHHSIMH.

OK.01
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MaccoBas 1 00beMHas JOJIM KOMIIOHEHTOB CMECH.

107,108 IIpakTuyeckoe 3ansiTue Nel9. OK.01
N3roroBiienne Moeseil MoJIeKyJ HEKOTOPbIX OPraHNYeCcKNX U HEOPraHU4eCKUX BellecTB 0OK.02
OK.04
109,110 IpakTuyeckoe 3anaTue Ne20. Pemenue 3a1a4 1o 0CHOBHBIM 3aKOHAM XHUMHHU
Paznen 9. Crpoenue atroma
111 ATOM - CJ107KHASI YACTHUIIA. OK.01
Conepxanne y4deOHOro Martepuana Jloka3aTenbCTBa CIOXKHOCTH CTPOSHHUS aTOMa: KaTOTHBIC U
PEHTTEeHOBCKUE JTy4H, GoTodPEKT, palu0aKTUBHOCTD, 1eKTponu3. [nanerapuas Mmoaens aroma 3.
Pezepdopna. Ctpoenue aroma mo H. Bopy. CoBpemMeHHBIE MpeACTaBICHUS O CTPOSHUU aroma.
KopmyckyisipHO-BOTHOBOM Ayain3M YaCcTUI] MUKPOMHUPA.
112 CocraB aTOMHOrO0 s1iipa. JJIEKTPOHHAasi 000JI0YKA aTOMOB. OK.01
Copepxanue yyebHoro marepuasa CocraB aTOMHOIO siipa - HYKJIOHBI: IIPOTOHBI U HEUTPOHBI.
W3oTonbl u HykIuAbl. YcToiuuBocTh siaep.31 [lonsTtre o0 31eKTpOHHON OpOUTANIH U ANEKTPOHHOM
obnmake. KBanToBble umcna: THaBHOE, oOpOUTaNbHOE (1MOOOYHOE), MArHUTHOE W CIHUHOBOE.
PacripenienieHrie  AMIEKTPOHOB 10 JHEPTETUYCCKAM YPOBHSIM, IOAYPOBHSAM U OpOHTAIsIM B
COOTBETCTBUHU C MPHUHIMIIOM HauUMEHbIIeW sHepruu, npuHmumnoMm llaynum u mnpaBunom ['yHaa.
DNEKTPOHHBIC KOH(PHUTYpaIlli aTOMOB XMMHYECKHUX JJIEMEHTOB. BaJleHTHBIC BO3MOXHOCTH aTOMOB
XMMHYECKUX DJIEMEHTOB. DJIEKTPOHHAs KiacCH(DUKAIMs XUMHUYECKUX I3JIE€MEHTOB: s-, p-, d-, f-
3JIEMEHTHI
113, 114 IMpakTuyeckoe 3ansitue Ne2l. CocraBiieHHe IEKTPOHHBIX M djieKkTporpaduueckux ¢opmya | OK.01
XHMHUYECKHUX 3JIEMEHTOB OK.02
OK.04
Paznen 10 [lepuoanyecknii 3aK0H M epruoAMUYECKasi cucTeMa XuMuieckux iemeHToB /.M. MenaesieeBa
115, 116 OTKpBITHE NEPHOANYECKOT0 3AKOHA. OK.01

Conepxkanre yueOHOTro Marepuana [Ipeanochiiku: HakoIieHHe (DaKTOJIOrHYeCKOro MaTepuaa,
pabotel mpeamectBeHHuKoB (M.B. [leGepeitnepa, A.D. Illankyprya, /[x.A. Hsronenaca, JLIO.
Meiiepa), cbe3nn xumukoB B Kapicpys, nuunoctHele kauectBa [[.J. Menneneesa. Otkpoite /.M.
MeHniesieeBbIM NEPHUOIMUECKOTO 3aKOHA.
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117,118

Ilepuoauveckuii 3aKOH M CTPOEHHE ATOMA.

Conepxanne ydeOHOro marepuana K3ortonmbsl. COBpeMEHHOE MOHITHE XMMHYECKOTO SJIEMEHTA.
3akoHomepHocte I.  Mosmu. CoBpemenHass  GOPMYJIUPOBKAa  TNEPHOIWYECKOTO  3aKOHA.
Ilepuoanueckas cucteMa u crpoeHre atroma. OU3NYECKUN CMBICI HOPSAKOBOIO HOMEpPA 3JIEMEHTOB,
HOMEpPOB Tpynmbl U nepuopa. [lepmonnueckoe M3MEHEHHE CBOWMCTB 3JIEMEHTOB: pajuyca aToma;
SHEPIMM HWOHU3ALMM; DIIEKTPOOTPULATENIBHOCTU. [IpUuMHBI W3MEHEHUsT METAUIMYECKUX U
HEMETAJUTMYECKUX CBOWCTB DJJIEMEHTOB B TPYIMIaX W TEPUOAAX, B TOM 4YHUCIE OONBIINX U
CBepXOONbIIMX. 3HAUCHHE NEPUOJMYECKOTO 3aKOHA U TEPUOJUYECKON CHUCTEMbl XHMHYECKUX
anemenToB J[.M1. MeHeneeBa i pa3BUTUSI HAyKU U IOHUMAHUS XUMUYECKON KAPTUHBI MUPA.

OK.01

119, 120

JlabopaTopnoe 3ansitue Ne 4. CpaBHeHHe CBOICTB  MPOCTHIX BelIeCTB, OKCHI0B U
THAPOKCUIOB dj1eMeHTOB |11 mepuona

OK.01
OK.02
OK.04

121,122 | KourpoJibHas padora Ned4: Ileprmoanueckuii 3aK0H ¥ MePUOANYECKAs CHCTEMAa XUMUYecKuX djiemeHnToB 1. U.

MenneiaeeBa

Pa3znen 11. Crpoenue BemecTBa

123, 124

125, 126

127,128

ITonsiTue 0 xumu4eckoi cesizu. KoBajleHTHasi XumMH4ecKasi CBSI3b

Conepxanue yueOHOro mMarepuana. THIbl XUHMHUUYECKUX CBSA3€H: KOBaJICHTHAs, HOHHAS, METAIIMYECKas
U BoJoponHas. J[Ba MexaHm3Ma o0Opa30BaHMs 3TOM CBSI3M: OOMEHHBIH M JTOHOPHO-AaKLENTOPHBIH.
OcHOBHbIE MapaMeTpbl 3TOrO THUIA CBS3U: JUIMHA, HPOYHOCTb, YrOJI CBS3U WJIM BAJICHTHBIA YIOJL
OCHOBHBIE CBOMCTBAa KOBAJCHTHOM CBSI3M: HACBIIIEHHOCTb, MOJSIPU3YEMOCTh U IIPOYHOCTS.
OJEeKTPOOTPULIATENBLHOCTh U KJIacCU(UKALIUS KOBAJICHTHBIX CBSI3€W 10 TOMY IpPU3HAKY: MOJISIpHAsl U
HETOJIIpHAs KOBaJICHTHBIE CBSA3U. [10ISIpHOCTD CBA3M U MOSIPHOCTHh MOJIEKYJIbl. Crioco0 mepeKphIBaHUs
ANIEKTPOHHBIX OpOUTaseit 1 32 kiaccu(UKalys KOBAICHTHBIX CBA3€H MO 3TOMY MPU3HAKY: G- U TT-CBSI3H.
KpaTHOCTh KOBaJIEHTHBIX CBsI3el M KiaccU(UKaAIMsA UX MO 3TOMY NPU3HAKY: OAMHApHBIE, JABOIHBIE,
TPOMHBIE, TIOJTyTOPHBIE. THUIBI KPUCTAIMYECKUX PELIETOK y BELIECTB C 3TUM THUIIOM CBSI3U: aTOMHBIE U
MOJIEKYJIsipHbIe. PU3NYECKUE CBOMCTBA BELIECTB C ATUMHU KPUCTAJUIMUYECKHMU PELIETKaMU

OK.01

Honnasi xumuyeckasi cBs3b

Conepxanue y4eOHOro Mmarepuana. HNonnast xuMmMuyeckas CBSI3b, Kak KpaWHUI ciydait
KOBQJICHTHOH TMOJIAPHOM CcBA3M MexaHu3M 00pa3oBaHMs MOHHOW CBSi3U. MIOHHBIE KpUCTAJUINYECKHE
PEHIICTKU U CBOMCTBaA BCIICCTB C TAKMMHU KpHUCTAJIJIAMHA

OKO1

MeTta/sinyecKkass XUMHYECKasi CBA3b

CopaepxaHue ydeOHOIro MaTepuaja. MeTtamndeckass XUMHYECKass CBSI3b, KaK OCOOBIH THII
XUMUYECKON CBSI3M, CYUIECTBYIOUIMH B MeTaJlax M cruiaBax. Ee oTiMuuss M CXOACTBO €
KOBAJICHTHOM W HMOHHOM CBsa3sMH. (CBoOMCTBAa METAUIMUECKON CBSI3W. MeTaluImuecKue
KPUCTAJUIMYECKUE PEIIETKH M CBOMCTBA BEUIECTB C TAKUMH KPUCTAIIIAMHU.

OK.01

27




129,130

Bonopoanasi xumMu4yeckasi CBA3b

Coneprxanue yuebHoro Marepuana Bomoponas xumuueckas cBsizb. MexanuzM o0pa3oBaHUs TaKOH
cBs3u. Ee kinaccupukanys: MexXMONEKyJIsIpHasi U BHYTPUMOJIEKYJISIpHAst BOAOPOAHBIE CBA3H.
MonekyJsipHble KpUCTAUIMYECKUE PELIETKH IS 3TOrO TUIA CBs3U. PU3HUYECKHE CBOMCTBA BELIECTB
C BOJIOPOIHOM CBsA3bI0. brosorudeckas pojib BOLZOPOJHBIX CBSI3€H B OPraHU3aLMK CTPYKTYD
ouononMepoB. EnnHas npupoaa XMMUUECKHUX CBSI3EH: HAIMUUE Pa3InYHbIX TUIIOB CBS3E€H B OJTHOM
BELICCTBE, NEPEXOL OJHOTO THUIIA CBA3HU B IPYTOU U T.II.

OK.01

131, 132

IIpakTnyeckoe 3ansaTue Ne 22. Tunbl XUuMHUYECKOi CBSI3H

OK.01
OK.02
OK.04

133, 134

KonTpoabHas padora NeS: « CTpoeHue BemecTa

Paznen 12. Iloumepnbl

135, 136

Heoprannueckue nosimmepsbl

Copnepxanue yyeOHoro marepuana. [Tonumepsl - MpoCcThie BEIIECTBA ¢ ATOMHOM KPUCTANIMYECKOM
pEILIEeTKOM: a/UIOTPOIHbIE BHJIOM3MEHEHHus yriepoaa (anmas, rpadut, kapOuH, ¢yuiepeH -
B3aMMOCBSI3b T'MOpUIM3alMU OpOMTaJeH y aTOMOB yriepoja C HPOCTPAaHCTBEHHBIM CTPOCHHEM
QUIOTPONHBIX MOAM(HUKANNI); CeleH W TEJUTyp HENOYeyHOro cTpoeHus. [lomuMepsl - CIOXHBIE
BEIIIECTBA C aTOMHOM KPUCTAIIIMUECKOW pEIIeTKOM: KBapll, KpeMHe3eM (IMOKCHIHbIE COCTUHEHUs
KpeMHUS), KOPYHJ (OKCHJ alIOMUHMS) U aJOMOCHJIMKATHI (IIOJIEBBIE INMNATHI, CIOJA, KAOJHUH).
Munepansl u ropusle nopoasl. Cepa miuactuyeckas. MuHepalbHOE BOJIOKHO - acOecT. 3HaueHHe
HEOPraHMYECKUX MPUPOJHBIX MOJIUMEPOB B (POPMHPOBAHUHU OJHOM M3 IE€OJOTHYECKHX 000JI0YEK
3emi - uToCchephl

OK.01

137, 138

Oprannyeckue noJuMephbl.

Conepxanne y4yeOHOro Marepuaa. CriocoObl MX MONYyYEHUS: PEeaKIMU TOJIMMEpU3alud U
peakuuun  nonukoHjeHcanuu. CTPYKTypbl  IOJMMEPOB:  JIMHEWHBbIE, pa3BETBIECHHBIE U
npocTtpaHcTBeHHbIEe. CTPyKTYpHUpOBaHUE MOJUMEPOB: BYJIKAaHU3AIMs KaydyyKoB, AyOiieHHe OenKoB,
OTBEPXKJICHHUE MOJIMKOHJEHCAIMOHHBIX NoJauMmepoB. Knaccudukanus MnoiuMepoB MO pa3iMYHbIM
IPU3HAKAM.

OK.01

139, 140

IpakTuyeckoe 3ansaTue Ne 23. IlpumeHneHnue noaumMepoB B Oyayuueit npogeccun

Pazgen 13. /IlucniepcHble cucTeMsl

141

ITonsiTHE 0 AMCIIEPCHBIX CHCTEMAX.

Conepanue yueOHOro marepuania. Knaccudukanusi TUcriepcHbIX CHCTEM B 3aBUCHMOCTH OT
arperaTHOro COCTOSIHHS JTUCIIEPCHOHHOM Cpelibl U TUcHepcHOl (a3bl, a Takke MO0 pa3Mepy MX YacTHIL.
['pybonucniepcHble CUCTEMBL: SMYJIBCHH U CYCHEH3UHU. TOHKOIUCIIEPCHBIE CUCTEMbI: KOJUIOUHBIE (30711
U Teld) M WCTUHHbIC (MOJISKYJSpPHBIE, MOJIKYJSIPHO-UOHHbIE M MOHHbIC). Dddekt Tunpmans.

OK.01

28




Koarymsiims B KosutoniHbeIX pactBopax. CHHEpE3UC B TeNsiX

142

3HavyeHMe JUCTIEPCHBIX CHCTEM

Coneprkanue yueOHOro Mareprana.  3HauCHHUE JUCIEPCHBIX CHCTEM B KHMBOW M HEKUBOH MPUPOJE U
NPaKTUYECKON KU3HU YelloBeKa. DMYJIbCUM U CYCIEH3MU B CTPOUTEINILCTBE, MUILEBOM U MEIULIMHCKON
IPOMBIIIUIEHHOCTH, B KOCMETHUKE. bronornueckue, MEAULIUHCKUAE U TEXHOJIOTMYECKHE 30JIU. 3HaUEHUE
resieil B OpraHu3aluy KMBoi Matepuu. buonornyeckue, NUIEeBble, MEJULIMHCKHE, KOCMETHUYECKUE TeIIH.
Cunepesuc Kak (hakTop, ONMpEeAeISIONINA CPOK TOAHOCTH MPOAYKIMH Ha OCHOBE Teneil. CBepThiBaHNE
KPOBH KaK OUMOJIOTHMYECKUI CHHEPE3HUC, €ro 3HaYeHHE

OK.01

143, 144

HpaKaneCRoe 3aHsaTHe Ne26. O3HaKoMJIeHHE ¢ AUCHEPCHBIMU CUCTEMaAMU

OK.01
OK.02
OK.04

Pasnen 14. Xumnueckne peaxkuuu

145, 146

Kunaccundukanuss XuMUYeCKHUX peakiuii.

Conepxanue y4eOHOro Marepuana. Knaccudukamusi XuMUUECKUX peakiii B OpraHHuecKoil u
Heopranuueckoil xumuu. [loHatne o xumuueckod peakuuu. Peakimu, waymme 0e3 HM3MEHEHUS
KaueCTBEHHOT'0 COCTaBa BEILIECTB: AJUIOTPONU3ALIMS U n3oMepu3alus. Peakuuu, uaymme ¢ n3MeHeHHeM
COCTaBa BEILECTB: 10 YMCIY M XapakTepy pearupyronmx W oOpa3yIoMMXCsl BEHIECTB (pa3iioKeHHs,
COEIMHEHUS, 3aMellIeHNs], 0OMEHa); 110 U3MEHEHHIO CTETEHEH OKUCIICHHUS SJIEMEHTOB (OKUCIUTEIbHO-
BOCCTaHOBUTEJIHHBIC U HE OKUCITUTEIIEHO-BOCCTAHOBHUTEIILHBIC PEAKIINH ); TI0 TEIIOBOMY 3(D(hEeKTy (9K30-
U SHAOTepMHYEcKHe); 1Mo ((aze (roMo- W TEeTepPOreHHbIC), IO HampaBiIeHUIO (oOpaTuMble H
HeoOpaTUMbIe); TO WCHOJIB30BAHUIO KaTajam3aTopa (KATaJIUTHYECKHE M HEKATAIUTHYECKHE); TI0
MeXaHU3MY (paarKaabHbIe, MOJIEKYIISIPHBIC U HOHHBIE).

OK.01

147, 148

149, 150

BeposiTHOCTH POTEKAHNS XMMHYECKUX PeaKLHii.

Coneprkanue yuyeOHOro MaTepuaia.  BHyTpeHHss sHeprus, sHTanbnus. TernoBoi apdexT XuMuIecKrx
peakmuii. Tepmoxumudeckue 34 ypaBaenusi. CTanaapTHas SHTATBINS PEaKIii 1 00pa30BaHMsI BEIIECTB.
3akon I'.1. I'ecca u ero cneactust. QHTponus

OK.01

CxopocTh XUMHYECKHX peaKIMi.

Conepxkanne y4yeOHOro Marepuana. ITonsstTne o ckopoctn peakuuii. CKOpoCTb TOMO- H
reTepOreHHOM peakuuu. DHeprusi akTuBauuu. DakTopbl, BIUSIOUIME Ha CKOPOCTb XHMMHUYECKOU
peakuuu. Ilpupona pearupyromux BemiecTB. Temmneparypa (3akoH Bant-I'opda). Konnenrpanus.
KaranuzaTopsl U Katajau3: TOMO- U I'eTEpOTreHHBbIA, UX MeXaHU3Mbl. DEPMEHTHI, UX CPaBHEHUE C
HEOPraHMYECKMMHU  KaTajlu3aTopaMH. 3aBUCHUMOCTb CKOPOCTH pE€akUHUid OT IOBEPXHOCTU
CONPUKOCHOBEHMSI pEarupyoirX BEIIeCTB.

OK.01

151, 152

IpakTnyeckoe 3ansaTHe Ne27. PemeHne NpakTHYeCKHX 3324 M0 XMMHYECKHM YPaBHEHHSAM

OK.01
OK.02
OK.04

Paznen 15. PacTBopsl

29




153, 154

IlonsiTue o pacTBOpax.

Conepkanue y4eOHOro MaTepHana. OU3NKO-XUMUYECKasi MPUPOJIa PACTBOPEHHSI U PacTBOPOB.
B3aumopeiictBue pactBopuTelss W PAacTBOPEHHOro BemiecTBa. PacTtBopuMocTh BemecTB. CrocoObl
BBIPAKEHUS KOHLEHTpPALMM PAcTBOPOB: MAaccoBasl [0Sl PACTBOPEHHOIO BEIIECTBA (IIPOLIEHTHAS),
MOJISIpHASI.

OK.01

155, 156

Teopus 3JIeKTPOJIUTHYECKON JUCCONUALMH.

Conepxanue yyeOHOro marepuana.  MexaHM3M AMCCOLMALMU BEIIECTB C Pa3IMYHbIMU THUIIAMU
XUMHUYECKHX CBs3ed. BKiag pycCKuX Y4YEHBIX B Pa3BUTHE MPEICTABICHHH 00 3IEKTPOIUTHUECKON
qucconpanuy. OCHOBHBIE TIOJIOKEHHUS TEOPUM DIIEKTPOJUTHYECKOM naucconmanuu. CTeneHb
AIIEKTPOIUTUYECKOH rcconuanuy u (HakTopsl ee 3aBUCUMOCTH. CHIIbHBIC M CPETHUE DIICKTPOIIUTEHI.
Jucconmanus Bonael. Bonopoauslii nokasarens. Cpea BOOHBIX paCTBOPOB 3JIEKTPONIUTOB. Peaknuu
00MeHa B BOJIHBIX PACTBOPAX 3JIEKTPOJIUTOB

OK.01

157, 158

I'mapoam3s

Coneprxanue yueOHOro MaTepuana. [ 'maponus, Kak 0OMEHHBIN mporecc. HeoOpaTumelit ruaponus
OpPraHMYECKUX W HEOPraHWYECKUX COCIUHEHHUH M €ero 3Haue€HUE B MPAKTUYECKOH AeATelbHOCTU
yenoBeka. OOpatumblil ruzaponus coneid. CryneHuarsiii rujgponus. [IpakTuueckoe npuMeHEHHE
ruponusa. ['maponu3 opraHm4eckux BelecTB (OeNKOB, JKUPOB, YIJICBOJOB, HMOJMHYKJIEOTHJIOB,
AT®) u ero OuojgorM4eckoe M IMpakTHUeckoe 3HaueHue. OwmbUleHHE KUpoB. Peakuus
sTepudUKAIIH.

OK.01

159, 160

HpaKTI/I‘leCKOQ 3ansaTHe Ne2§. HpI/IFOTOB.TIeHI/Ie PaCcTBOPOB PA3IMYHBIX BU/IOB KOHHCHTPAIlUA

OK.01
OK.02
OK.04

161, 162

IIpakTnueckoe 3ansiTue Ne29. Pemenue 3a1a4 Ha pacTBOPUMOCTb

Pazgen 15. OkucauTe/IbHO-BOCCTAHOBUTE/IbHbIE PEAKIHH. DJIEKTPOXUMHYECKHUE MPOLECChI

163, 164

OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIUH.

Coneprkanue yyebHoro marepuana. CreneHb okucieHus. BoccranoBurenu u okuciantenu. OKucneHne
Y BOCCTAHOBJICHHE. BaskHEHIIINE OKUCIIUTEIN U BOCCTAHOBUTENN. BOCCTaHOBUTENBHBIE CBOMCTBA
METAIIIOB - IPOCTHIX BeIIECTB. OKUCIUTEIBHBIE U BOCCTAHOBUTENBHBIE CBOMCTBA HEMETAIIIIOB — ITPOCTBIX
BelllecTB. BocctaHoBUTENbHBIE CBOMCTBA BEIIECTB, 00PA30BaHHBIX JIEMEHTaMH B HU3LIEH
(oTpuIaTeabHOM) cTeneHn okucneHus. OKUCIUTENbHbIE CBOMCTBA BELIECTB, 00PA30BAHHBIX 3JIEMEHTAMU
B BBICILIEH (ITOJIOKUTENLHOI) cTeneHH okucieHHus. OKUCIUTENbHbIE U BOCCTAHOBUTEIbHBIE CBOWCTBA
BEIIECTB, 00Pa30BAaHHBIX 2JIEMEHTAMH B TPOMEKYTOUHBIX CTETICHIX OKUCIICHHSL.

OK.01

165, 166

Kuaaccunduxkanust 0KUCIMTEIbHO-BOCCTAHOBUTEILHBIX PeaKIMil.

Coneprkanue yyeOHOro Mareprana. Peakiuu MeXaTOMHOTO U MEKMOJIEKYIIIPHOTO OKHUCIICHUSI-
BOCCTAHOBJIEHUS. Peakiiny BHYTpUMOJIEKY ISIPHOTO OKHUCIIEHHU-BOCCTaHOBIEHHS. Peakiu
CaMOOKHCIICHUSI-CAMOBOCCTAHOBJICHHS (JMCIPONIOPILIMOHUPOBaHUS ). MeTO/IbI COCTaBIEHHS YPaBHEHUI
OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX peakiyid. Meron anekTpoHHoro Oananca. BiusiHue cpepl Ha

OK.01

30




167, 168

169, 170

171,172

IMPOTCKAHNUE OKHMCIIUTCIIbHO-BOCCTAHOBUTECIILHBIX IPOLICCCOB.

IIpakTuyeckoe 3ansaTue Ne30. CocTaBjieHne YPaBHEHH OKHUCJINTEIbHO-BOCCTAHOBUTEIBHBIX
peaxuuii

OK.01
OK.02
OK.04

XumMnyeckne HCTOYHHKH TOKA.

Copnepxanue yueOHOro Marepuaiga.  JIEKTPOIHbIE HOTEHIUANBL. P/l CTaHIApTHBIX 31EKTPOIHBIX
MOTEHIINAJIOB (JIEKTPOXUMHUYCCKUH Psi/T HAMPSHKEHUH METAIUIOB). [ allbBaHMUECKHE DIIEMEHTHI 1
npuHIUIBI UX paboThl. CocTaBiieHUE rATbBAHUYECKHUX 1eMeHTOB. O0pazoBaHue ralbBaHUUECKUX Map
pu XuMuveckux 36 mporieccax. [abBaHMUECKUE AIIEMEHTHI, IPUMEHSIEMbIC B )KU3HU: CBUHIIOBAs
AKKyMYJISITOpHast OaTapesi, HUKEITb-KaIMUEBbIE OaTaper, TOIUIMBHBIC YJIEMCHTHI.

OK.01

DJIEKTPOJIN3 PACIVIABOB M BOAHBIX PACTBOPOB JJIEKTPOJIUTOB.

Coneprkanue yyeOHoro mMarepuana.  [Iporeccsl, pOMCXOasIIIe Ha KaToAe U aHOAE. Y paBHEHUS
ANEKTPOXUMUYECKUX MPOIIECCOB. DIEKTPOIIU3 BOAHBIX PACTBOPOB C MHEPTHBIMH AJIEKTPOIAMHU.
DJIEKTPOJIN3 BOIHBIX PACTBOPOB C PACTBOPUMBIMHE MIEKTpoAaMu. [IpakTideckoe mpruMeHEeHUE
AIIEKTPOJIH3A.

OK.01

173

KonTtposabHnas padora Ne7: OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIHH. DJIEKTPOXHMHYECKHE MPOLEeCChI

Paznen 16. Kinaccugukanus Bemects. [Ipocthlie BelecTsa

174,175

176, 177,
178, 179

180

181

Knacenpukanusi HeopraHu4ecKux BeuecTs.

Coneprkanue yuebHoro marepuana.  IIpoctble u crnoxxHble BeecTa. OKCcupl, UX KIacCHU(pUKaIus.
['mapoxcuabl (OCHOBaHUS, KHCIIOPOICOACPIKAIINE KUCIOThI, aM(OoTepHbIe TUAPOKCHIBI). KucmoTsl, nx
kiaccudukanys. OcHoBaHus, X Kinaccudukarys. Conu cpeHue, Kucible, OCHOBHbIE M KOMILICKCHbIE

OK.01

IpakTnyeckoe 3ansaTue Ne31l. CBoiicTBa coJieid

OK.01
OK.02
OK.04

Merajibl.

Conepxanue yueOHoro marepuana. [lonoxeHue MeTaJIOB B IEPHOINYECKON CUCTEME M OCOOEHHOCTH
CTpoeHUsI MX aTOMOB. [IpocThle BelecTBa - METaJUIbl: CTPOEHHE KPUCTAIIOB M METAJUIMYECKast
XUMHUYCECKas CBA3b. O6HII/I€ (1)I/ISI/I‘~ICCKI/I€ CBOMCTBA METAJIOB M BOCCTAaHOBUTEILHBIE CBOMCTBA X
B3aMMO/ICHCTBHE C HEMETa/UTaMH (KHCIIOPOIOM, Tallor€HaMu, CEPOi, a30TOM, BOJIOPOJIOM), C BOJIOH,
KHCJIOTaMHU, paCTBOpaMHn COJ'IGfI, OpraHMn4eCKUMHU BCIICCTBAMU (CHI/IpTaMI/I, TraJJOrCHaJIKaHaMU, (1)€HOJ'IOM,
KUCIIOTaMH), CO m1enoyaMu. OKCHIIBI U THPOKCH B METAJUIOB. 3aBUCUMOCTh CBOIMCTB ATUX COSAMHEHHUN
OT CTETICHEeH OKUCIICHHS METAIUIOB. 3HAYEHHE METAIUIOB B IPUPOJIE M KU3HU OPTaHU3MOB

OK.01

Koppo3us mera/ios.
Coneprxanue yueOHOTro MaTepuana. [loHsTHE KOppOo3uH. XUMUYECKast KOPPO3HSL.
DnekTpoxumuueckasi Kopposusi. CriocoObl 3aIIUThI METAJLIOB OT KOPPO3UH

OK.01

OO0uue cnocoObI MOy4eHUsSI METAIJIOB.
Coneprkanue yueOHOro Matepuana. MeTaibl B Ipupoae. MeTamtyprus ¥ ee BUJIbL: TUpo-, THIPO-
U JIEKTPOMETAILITYPrusi. DJIEKTPOJIN3 PACIIaBOB M paCTBOPOB COEIMHEHUH METAJUIOB U €r0

OK.01

31




182

MPAKTUYCCKOC 3HAUCHUC.

HeMeTanibl.

Conepkanne yuyebHoro marepuana. IlonokeHne HeMeTaIOB B IEPUOUIYCCKOM CUCTEME,
OCOOEHHOCTH CTPOEHHUS UX aTOMOB. DJIEKTPOOTPULIATEILHOCTh. biaropo/inbie ra3pl. DJIEKTPOHHOE
CTPOCHHE aTOMOB OJIATOPOHBIX Ta30B U OCOOEHHOCTH MX XUMUYECKUX U (PU3UYECKUX CBOMCTB.
Hewmerannel — npoctele BemecTBa. ATOMHOE U MOJIEKYJIIPHOE CTPOEHHE UX. AJUIOTPOIUS.
Xumudeckue cBoiicTBa HeMeTauioB. OKHUCIMTENbLHBIC CBOMCTBA: B3aUMOJCHCTBHE C METaJIaMH,
BOJIOPOJIOM, MEHEE AJIEKTPOOTPUIIATEIbHBIMU HEMETAIIIIAMHU, HEKOTOPBIMU CJIOKHBIMH BEIIECTBAMHU.
BoccraHoBuTenbHBIE CBOMCTBA HEMETAIOB B PEAKITUAX C PTOPOM, KHUCITOPOAOM, CIOKHBIMHU
BEIIIECTBAMHU-OKHUCIIUTEISIMU (230THOM M CEpHOM KHCIOTaMU U JIp.).

OK.01

Paznen17. 0O

CHOBHbIC KJIACChI OPraHv

YeCKHUX COeIUHEHHH

183

184

185

186

187

188

Bonopoanbie coequHeHnsI HEMETAJLIOB.
Conepxkanne yuebHoro marepuaina. [lonyuenrne aMMuaka u XJI0pOBOJOPOAa CHHTE30M U
kocBeHHO. Dusnueckue cBoicTBa. OTHOIIEHUE K BOJE: KUCIOTHO-OCHOBHEIE CBOMCTBA

OK.01

Oxcuapbl M1 AaHTUAPHIBI KAPOOHOBBIX KHCJIOT.

Conepxanue yuebHoro marepuana. HeconeoOpasyromue 1 coiaeodpa3yromue OKCUIbl.
Kucnorasie okcuipl, ux cBoiictBa. OCHOBHBIE OKCHJIBI, UX CBOWCTBA. AM(MOTEPHBIE OKCH/IBI, UX
CBOMCTBA. 3aBUCUMOCTb CBOMCTB OKCHJOB METAJIOB OT CTEIICHU OKUCICHUS. AHITUAPUIBI
KapOOHOBBIX KHCJIOT KaK aHAJIOTH KHCIOTHBIX OKCHJIOB.

OK.01

KucsioTel oprannyeckne 1 HeOpraHu4eckue.

Conepxanue yueOHOro Marepuana. KucioTsl B cBeTe TE€OPUH IEKTPOIUTHUECKON AUCCOLUALIHH.
Kucnotsl B cBeTe nporonutrueckoil Teopun. Kinaccupukarus opraHuueckiux 1 HeOpraHU4eCKux
kucaotT. O01Ime cBoMCTBAa KMCIOT: B3aUMOJICHCTBIE OPraHNYECKUX U HEOPTaHUYECKUX KHUCIIOT €
MeTaJlaMi, OCHOBHBIMU M aM(OTEPHBIMHU OKCHJIAMH U THUPOKCHIAMH, C COJISIMU, 00pa3oBaHKe
CI0KHBIX 3¢pupoB. OcOOEHHOCTH CBONCTB KOHIIEHTPUPOBAHHOM CEpHON U a30THOM KUCIIOT

OK.01

OcHoBaHMA OpraHMYecKHe U HEOPraHUYecKHe.

Conepxanue yueOHoro Mmareprasna. (OCHOBaHHS B CBETE€ TEOPUU IIEKTPOJUTHUECKON
nuccornanui. OCHOBaHUS B CBETE NMpOTOIUTHUECKON Teopun. Kitaccudukanus opraHuyeckux u
HEOPraHWYECKUX OCHOBaHUM. XMMUYECKHE CBOMCTBA IIEI0YEH U HEPACTBOPUMBIX OCHOBAHHM.
CBoiicTBa O€CKHCIOPOAHBIX OCHOBAHMI: aMMHaKa U aMUHOB. B3anMHoOe BIHsIHHE aTOMOB B
MOJIEKYJIE aHWJIMHA.

OK.01

AM(oTepHbIe OpraHHYecKHe H HEOPraHu4YecKHe CoeJMHEeHHS.

Coneprxanue yueOHoOro Marepuana. AMQOTEpHbIE OCHOBAHHUS B CBETE IIPOTOIUTUYECKOM TEOPHUH.
AMpOTEpPHOCTH OKCHJIOB U THJIPOKCH/IOB MEPEXOIHBIX METAJIJIOB: B3aUMOJICHCTBHE C KUCIOTaMH U
1HIeJI049aMHu

OK.01

Couan.
Conepkanne yuebroro marepuana Knaccudukanus u xumudecknue cBoricta coneit. OcCo0eHHOCTH

OK.01
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189

190, 191

CBOMCTB COJIEl OPraHMYE€CKUX U HEOPTraHUYECKUX KHUCIOT

I'eHeTHYecKasi CBA3b MEXK1Y KJIACCAMHU OPraHUYECKHX H HEOPraHMYEeCKUX COeIMHEeHUI.
Conepxanue yueOHoro Marepuana.  [loHsATHE 0 FeHETUYECKOM CBA3M U F'€HETUYECKHX pAJiax B
HEOPraHUYECKOM U OpraHMYecKoi XUMHUU. ['eHeTnueckue psiibl MeTauia (Ha IpuMepe KajabLus U
xKese3a), HemeTasia (Cepbl U KpEMHHUs), IEPEXOHOr0 3IeMeHTa (LMHKa). ['eHeTnueckue psiapl 1
T€HETUYECKas CBsI3b B OPraHMYECKOM XUMHH. EQMHCTBO MUpa BEILIECTB.

OK.01

IIpakTnyeckoe 3ansitue Ne32. [losryuyeHue XJ10pOBOAOPOAA M COJISIHOM KHCJIOTHI, HX CBOMCTBA.
IHonyyeHue ammmuaka, ero CBOMCTBA

OK.01
OK.02
OK.04

Paszaen 18. Xumusa 3j1eMEeHTOB

192

193, 194

195

196, 197

198, 199

200, 201

Bonopon.

Conepxanue yueOHoro Marepuana. J[BOoHCTBEHHOE MOJI0KEHHE BOAOPOA B IEPUOINYECKON
cucrteme. M3oronsl Bogopoaa. Tsokenas Bona. OKUCIUTENbHBIE U BOCCTAHOBUTEIIBHBIE CBOMCTBA
BOJIOPO/IA, €ro MOJIYy4YEHUEe U IpuMeHeHne. Posib BoIopoa B :KMBOM M HEXKUBOW Ipupoe. Bona.
Posib BOJIbI Kak cpe1oo0pa3yoNero BeuiecTBa KJIETKH. DKOIOTHYECKHE aClIeKThl BOJAONOIb30BAHHUS.

OK.01

JuiemeHTHI [A-rpynnel.

Conepkanne yuyebnoro marepuana. Illemounsie Meramipl. O0IIas XapaKTepUCTHUKA IIETOYHBIX
METAJJIOB HA OCHOBAHUU IOJI0KEHUA B IEPUOANUECKOM cucteme aemeHToB .M. Menzaeneesa u
ctpoeHus aromoB. [lonydenue, puznueckue 1 XUMUYECKUE CBOMCTBA IIETOYHBIX METAIIJIOB.
KaTtroHb! 11Ie109HBIX METAJUIOB KaK Ba)KHEHIIAsh XUMUYecKas popMa ux CyIeCTBOBAHMUSI,
pEryJsTUBHAS POJIb KATUOHOB KaJIus U HATpUsl B )KUBOM KieTke. [IpupoaHbie coennHeHUst HaTpUs U
KaJus, X 3HaAUCHHUE.

OK.01

JuiemeHTHI IIA-rpynnsi.

Conepkanue yuebHoro marepuana. OOmias XapakTepUCTHKA HIEIIOYHO3EMETBHBIX METANIOB U
MarHusi Ha OCHOBaHHUU MOJIOKEHUS B IeproInueckoi cucrteMe sanemeHToB J[.M. MenneneeBa u
cTpoenust atroMoB. Kanbuii, ero noixydenue, Gpu3ndeckue 1 XMMHYECKUE CBOMCTBA. BaxkHelmue
COeIMHEHUS KaJbl¥sl, UX 3HaUeHue U npuMeHeHue. Kanpuuid B mpupojie, ero Ouosoruyeckasi poJib.

OK.01

AJIIOMUHHHA.

Conepkanue y4eOHOro Marepuana. XapaKTepUCTHUKA ATFOMUHUS Ha OCHOBAaHUU TIOJIOKEHUS a
nepuoanydeckoi cucreme aneMenToB J[.M.MenneneeBa u crpoenus atoma. [lonyuenue, pusundeckue
1 XUMHYECKHE CBOMCTBA aIIOMUHUS. BaxkHelie coeIMHeHNS aJJFOMUHMS, MX CBOMCTBA, 3HAUCHHE
u npuMeHeHue. [IpupoaHpie coeIMHEHNS ATFOMUHUS

OK.01

Yriaepoa u KpeMHHUIA.

Conepxanne yueOHOro Marepuana. OOmias XxapakTepuCTHKa Ha OCHOBAHUU UX MOJIOKEHHUS B
nepuoanuecko cucreme JI.M. MenneneeBa u crpoenns atoma. [Ipocteie BemecTBa, 00pa3oBaHHBIC
TUMU FeMeHTaMu. OKCUJIbI U TUAPOKCHUIBI yTiepoaa U KpeMHus. BaxkHeliue cou yroiabHou u
erMHHeBOﬁ kucior. CumkaTHas IMPOMBIINIJIICHHOCTD.

OK.01

I'anorennl.

OK.01
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202, 203

Conepxanne yueOHoro Marepuana. OO1as xapakTepuCcTHKa rajJoreHOB Ha OCHOBAaHUH MX
IIOJIOXKEHUS B IIEpUOANYECKON cucteMe aiuemenToB Jl.M1.Menneneesa u crpoeHust atoMoB. ['ajoreHsl
— IIPOCTHIE BEUIECTBA: CTPOCHHUE MOJIEKYJ, XUMUUYECKHE CBOMCTBA, IOJy4YE€HHUE U IPUMEHEHHUE.
Baxueiine coelMHEHNS rajJOreHOB, UX CBOMCTBA, 3HAYCHUE U IPUMEHEHUE. [ aJIOreHbl B IpUpOE.
buonornyeckas posib rajJoreHoB.

204, 205

XaJabKOreHbl.

Conepkanne yuyebHoro marepuana. OOmas XapakKTepUCTHKA XaJIbKOTEeHOB Ha OCHOBaHUH UX
MOJIOKEHUS B IEPUOANYECKON cucteme asiemeHToB [[.M. MenaeneeBa u CTpoeHUs] aTOMOB.
XabKOreHbI — MPOCTHIE BemecTBa. AyutoTpornus. CTpOSHHE MOJIEKYIT aJZIOTPOITHBIX MOAU(PUKAIIHI
U uXx cBoicTBa. [lomydyeHne u NpuMeHEeHne KUCIOPOa U Cepbl. XalIbKOI€HBI B IIPUPOJIE, UX
OuoJstornueckas poib

OK.01

206, 207

DJieMeHTbl VA-Ipynmnsl.

Conepxanne yueOHoro marepuana. OOmas XxapakTepuCcTHKa JIEMEHTOB 3TOM IPyMIIbl HA
OCHOBAHHMU WX MOJIOKEHHS B IEPUOINYECKON cucTteMe 3neMeHToB JI.1. MeHieneeBa u CTpoeHUs
aToMoB. CTpoeHue MOJIEKYJIbl a30Ta U aJUIOTPONHBIX Moaudukanui hocdopa, ux GuzndecKue u
XUMHUYECKHE cBOMCTBAa. BogopoiHbie coeiuHeHns 31eMeHTOB VA-rpyIibl. OKCHJIbI a30Ta U
docdopa, coorBeTcTBYIOIIHE UM KUCTOTHI. CoM 3TUX KUCIOT. CBOMCTBA KUCIOPOIHBIX
coeanHeHU# a3ota u pocdopa, UX 3HaAUECHHE U TPUMEHEHHUE. A30T U dochop B mpupoae, ux
Ouooruveckas polib.

OK.01

208, 209

JuiemenThl [VA-rpynmsi.

Coneprkanue yuebHoro Marepuana. OOmiast XxapakTepUCTHKA 3JIEMEHTOB 3TOM IPYIIIbI Ha
OCHOBAHHMU WX MOJIOKEHHS B IEPUOINYECKON cucteMe aneMeHToB .. MeHieneeBa u CTpoeHUs
aToOMOB. YTiepo u ero ajutotrponus. CBoicTBa ayuIOTpONHBIX MOAM(UKALUI yriepoaa, ux
3HaueHue v npuMeHeHune. OKCHUIbl U TUJIPOKCHUIBI YTIIEPOaa U KPEMHUS, X XUMHUYECKUE CBOWCTBA.
Counn yroiapHOHN ¥ KpEMHHUEBBIX KUCIIOT, MX 3HaUeHHe U npuMmeHenue. [Ipupogoodpasyromas poib
yIJIepOJia JUIsl JKUBOW M KPEMHMS - JUIsl HEXKUBON IIPUPOJIBI

OK.01

210, 211

d-DJieMeHThI.

Conepxanue yueOHoro Marepuana. OcoOeHHocTu cTpoeHus atToMoB d-3nemenTos (IB-VIIIB-
rpymnm). Meapb, IUHK, XpOM, 5K€J1€30, MapraHel] Kak MpoCcThle BEIeCTBa, X (PU3NYECKHe U
XUMHYECKHE CBOMCTBA. Haxoxk1eHne STHX METaIOB B IPUPO/IE, UX MOJTyYCHHE U 3HAUCHHE.
Coenunenus d-31eMEHTOB C Pa3IMYHBIMH CTENEHAMHU OKHCIICHUS. XapaKTep OKCUIIOB U
THJIPOKCHIOB THX JIEMEHTOB B 3aBUCHMOCTH OT CTETICHU OKHCJICHUS] METaJlIa.

OK.01

IIpakTuyeckoe 3ansaTue Ne33. [losryyenne ruApOKCUA0OB AJTIOMUHUA M HMHKA U HCCJIeJ0BaHUe
MX CBOWCTB.

OK.01
OK.02
OK.04

212,213

IIpakTuyeckoe 3ansaTue Ne34. [losyyenune U ucciae0BaHue CBOWCTB OKCH/IOB Cepbl, yI1epoa,
¢pocpopa

OK.01
OK.02
OK.04

34




Paznen 19. XuMmus B ;KU3HH 00IIIeCTBA

214, 215 XuMusi ¥ NPOU3BOICTBO. OK.01
Conepkanue y4eOHOro Marepuaga. XHUMHYECKas IPOMBIIIUICHHOCTh U XumMudeckue TexHosorun. | OK.02
ChIpbe 1151 XUMHYECKON POMBIIIIIEHHOCTU. Bofa B 2xumuydeckoil npomsinuieHHOCTH. Dueprust s | OK.04
XHMHYECKOT0 Mpou3BoJIcTBa. HayuHble MPUHITUITBI XMMUYECKOTO TPOU3BO/ICTBA. 3alluTa OK.07
OKPY’KaIOIIEeH cpe/ibl U OXpaHa TpyJla MPU XUMHYECKOM MPOU3BOJIcTBE. OCHOBHBIE CTaANH
XUMHYECKOTO MPon3BoJicTBA. CpaBHEHHE NMPOU3BOJICTBA aMMHAKa U METaHOJIA

216, 217 XuMHuS B CeJILCKOM XO03SIliCTBE. OK.01
Conepkanue y4eOHOro Marepuaga. XHUMH3aIUs CeTLCKOr0 X03MCTBA M €€ HAIPaBIICHHUS. OK.02
Pacrenus u moyBa, MOYBEHHBIN MOTJIOMIAOIINN KOMIUIEKC. Y J0OpEHUS U UX KIIACCU(PUKAIIUS. OK.04
XUMHYECKUEe CPEeACTBA 3alUThl pacTeHuil. OTpuaTeaIbHbIE TOCAEACTBUSA TpUMeHeHud nectuuuaos | OK.07
1 60ppba ¢ HUMH. XUMHU3AIKs dKUBOTHOBOJICTBA.

218, 219 XuMHSA 1 YKOJIOTHA. OK.01
Conepkanue ydeOHOro Marepuana. XHUMHUYECKOE 3arps3HeHue OKpyskarolen cpeasl. Oxpana OK.02
ruapocdepbl OT XUMUYECKOro 3arps3HeHus. OxpaHa Mo4Bbl OT XUMHUecKoro 3arps3HeHus. Oxpana | OK.04
aTMocdepsl 0T XUMUYECKOro 3arps3Henus. Oxpana ¢uopsl u ¢payHbl OT XuMudeckoro 3arpszaenns. | OK.07
bHOTEeXHOJIOTHS ¥ TeHHAs MH)KCHEPHS.

220, 221, XuMHS ¥ IOBCEJHEBHAS *KU3Hb YeJI0BEKa. OK.01

222 Conepkanne yuyebHoro marepuana. JlomamiHss anteka. Moronme U YUCTSIINE CPEACTBRA. OK.02
CpenctBa 60pbs0OBI ¢ OBITOBEIMH HaCEKOMBIMU. CpeICTBA JIMYHON TUTHEHBI U KOCMETHKH. XUMHUSI U OK.04
numa. MapkupoBKa ynakoBKa MUIIEBBIX U THTUEHUYECKUX MPOJYKTOB U YMEHUE UX YUTATh. OK.07
OKOJIOrHS KUJINIA. XUMHUS ¥ TeHETHKA YeJIOBEKa.

223-224 IIpakTuyeckoe 3ansaTHe Ne3S: O3HakoMIIeHHe ¢ KOJJIEKIMeld yI00peHui U MecTHIMI0B. OK.01

OK.02
OK.04
OK.07

225-226 IIpakTyeckoe 3ansaTue Ne36. O3HakomJIeHHe ¢ 00pa3aMHu CpeACTB OBITOBOM XMMHUH H OK.01

JIEKAPCTBEHHBIX NMPENnapaToB OK.02
OK.04
OK.07

227-228 IIpakTnyeckoe 3ansaTue Ne37. [IpumeHeHHe HEOPTAHHUYECKUX BEIIIECTB M UX COeUHEHU B OK.01

npogeccuu nNoBap, KOHAUTEP OK.02

OK.04

OK.07

229-230 IMpakTnyeckoe 3ansaTue Ne38. Pemenne pacyeTHbIX 32124 OK.01
OK.02

OK.04

OK.07
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231-232 | KoncyabTanuu 2
233-238 | Dk3aMeH 6
HUTOroO: 238
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3. YCJIOBUSA PEAJIM3ALIMU ITIPOT'PAMMBI ITIPEAMETA OVIIL.12 Xumus
3.1. MaTepuaaibHO-TEXHHYECKOMY 00ecreyeHn o

Peanuzamus paboueit mporpaMmbl OCYIIECTBISETCS MPU HATMYUU KaOnHeTa XUMUU
00111e00pa30BaTeNIbHBIX UCIUILINH.

O06opyaoBaHue yueOHOTO KaOHWHETAa:

- IOCAJI0OYHbIE MECTA M0 KOJIMYECTBY CTYJIEHTOB;

- pabouee MeCTO MpernojaBaTess
3.2. UudopmanuonHoe odecrnedeHne 00yueHust
Ilepeyenb pexomMeHayeMbIX Yy4eOHBIX H3AaHMH, WHTepHET-pecypcoB, IONOJHUTEIbHOMN
JIUTEPATYpPbI
OcCHOBHBIC HCTOYHHUKHU:

Jlono/IHUTeIbHbIE HCTOYHUKH

KO.M. Epoxun, U.b. KoBanéBa «Xumust 1151 mpodeccrii M CeruaibHOCTeH TEXHUIECKOTO U
€CTECTBEHHO-HAy4YHOT0 npoduieiy yueonunk 2020 r. Axamemus

O.C.I'abpuensin, U.I". OctpoymoB «Xumust Asist mpodeccuil v crenuaibHOCTeH TEXHUIECKOTO
npoduneit» Axagemus 2017

Xumus 10 knace Pyasurtuc I'.E. (M.IIpocsemenue) 2003r
Xumus 11 knace Pynzurtuc I'.E. (M.IIpocsemenue) 2003r

HNuTepHeT-pecypcenl:
pvg.mk.ru - onumnuana «I[lokopu BopoObEBbI ropbD»
hemi.wallst.ru - «Xumus. O6pazoBaTeabHBINA CANUT IS IIKOJLHHUKOB)
www.alhimikov.net - O6pa3oBaTenbHbIi CAlT ISl MIKOJILHUKOB
chem.msu.su - DiekTpoHHas OUOIMOTEKA IO XUMUN
Www.enauki.ru — uarepHeT-u3nanue s yuutenen «EcrecTBennbie Hayku» 1september.ru -
Meroandeckas razera "[lepBoe ceHTaOps"
6. hvsh.ru - xypHain «XUMHs B IIKOJIC»
7. Www.hij.ru/ -«Xumust 1 5KU3HbB»
8. chemistry-chemists.com/index.html - snexTpoHHbI XKypHAT « XUMHKHA U XUMUS»

arONE

dast ctyneHToB

1. Tabpuensn O.C. Xumus 1i1s npodeccuii U cnennanbHOCTEN COMaTIbHO- SKOHOMHYECKOTO U
rymanutapHoro npoguieii: yuednuk / O.C. I'abpuensn, U.I'. Octpoymos. — M.: 2014
2. Tabpuensn O.C. Xumus g npodeccuil U CrHenUaNbHOCTEH TEXHUYECKOro mpoduis:
yuebHuk / O.C. I'abpuensn, U.I'. Octpoymos. — M.: 2014
3. Taopuensn O.C. Xumus ans npodeccuii M cCHenMaIbHOCTEH €CTECTBEHHO Hay4yHOIo
npoduns: yueonuk / O.C. I'abpuensn, U.I'. Octpoymos. — M.: 2014
4. Taopuensn O.C. Xumus: yue0. ans crya. npod. yued. 3aBeaenuit / O.C. 'abpuensn, N.I.
OctpoymoB. — M.: 2014
5. Tabpuensu O.C. Ilpaktukym: yue6. nocobue / I'abpuensa O.C., Octpoymos WN.I'., CnankoB
C.A., Hopodeea HM. — M.: 2014
6. Tabpuensn O.C. Xumus: mocobue s moaroroBku k EID: yueb. mocobme / O.C.
IMa6puensu, U.I'. Octpoymos, C.A. Crnagkos. — M.: 2011
7. Epoxun FO.M., Kosanesa U. b. Xumus a1 npodeccuii u ciennanbHOCTENH TEXHUYECKOTO U
€CTeCTBEHHO HayuyHoro npoduineit. — M.: 2014
8. Epoxun IO.M. Xumusa: 3amaun u ynpaxHenus. — M.: 2014 Epoxun FO.M. Coopuuk
TECTOBBIX 3aaHuii mo xumuu. — M.: Akagemust, 2014
9. Taopuensn O.C. u ap. Xumus Ui npodeccuii u creruaabHOCTeH TEXHUYECKOro Mpodust
(37IEKTPOHHOE MPHIIOKEHHE)

Juis1 npenogasareJiei
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1. O6 oOpazoBanun B Poccuiickoit @Denepanuu. DenepanbHbii 3akoH Poccuiickoi
Oeneparun - ot 29  nexabps 2012 1. Ne 273-®3 ®DepepanbHblii  TOCYIapCTBEHHBIH
00pa3oBaTeNbHBId CTaHAAPT cpeaHero (monHoro) oOmiero oOpa3oBanus. YTB. [Ipukazom
Muno6puayku Poccun ot 17 mast 2012 1. Ne 413

2.  Ilpuxaz Munobpuayku Poccuu ot 29 nexabps 2014 r. Ne 1645 « O BHeceHUH U3MEHEHUI
B npuka3 MunucTepcTBa 00pa3zoBanus U Hayku Poccuiickoit @enepannu ot 17 mas 2012 r. Ne
413 «OO0 yTBep)kaeHUH (eaepalbHOrO TOCYAapCTBEHHOrO0 00pa30BaTeIbHOIO CTaHAapTa
cpenaHero (TMOTHOT0) 00IIero 00pa3oBaHU.

3. PexomMenpanuu nmo opraHuzaliuu MOJyYEHHUs CPEIHEro oOIero oopazoBaHus B Mpeiesiax
OCBOCHHS 00pa3zoBaTeIbHBIX MPOTPaMM CPEIHETO MPOo(ecCHOHATBHOTO 00pa3oBaHMs Ha 0aze
OCHOBHOTO 001ero oOpa3oBaHHs € Y4eToM TpeOoBaHMM (enepaabHbIX TOCYAapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB M IOJy4aeMOW NpOPeccCuu MM CIEHUAIBHOCTH CPEIHEro
npodeccuoHanbHOro o6pazoBaHusi (mucbMo JlemaprameHTa TroCyAapCTBEHHOM IOJUTUKH B
chepe moaroroBku padounx kaapos u JI1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

4, INabpuensn O.C. Xumus s mpernogaBaTess: ydeOHo-meroamdeckoe mocodue / O.C.
["abpuensu, I'.I'. JIsicoBa. — M.: 2014

5. Tabpuensn O.C. u gap. Xumusa s npodeccuii U crnenuanabHOCTed 53 TeXHHYeCKOro
npoduis (3JIEKTPOHHOE IPUIIOKEHHUE)
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4. KOHTPOJIb 1 OHEHKA PE3YJBTATOB OCBOEHMUS NIPEIMETA

OVYII1.12 Xumus

KOHTpOJ'IL U OIC€HKaA pC3yJIbTaTOB OCBOCHUA JUCHUIIIMHBI OCYIICCTBIIACTCA IMMPCII0AaBaTCiicM B

nmponecce IMpOBCACHUA IPAKTHYCCKHUX 3aHHTHﬁ,

CTyACHTAMU MHIAUBUYAJIbHBIX 3az[aH1/1171, cJa4du 5K3aMCHa.

TECCTUPOBAHUAA,

a TaKXC BbIIIOJIHCHUA

Kox v HanumenoBanue
¢GopmMupyeMbIX KOMIIETEH U

Pa3zgen/Tema

THun oleHOYHbIX
MepOnpHUATHH

OK 01. Beibupats criocoObI peneHus
3a7a4 Mpo(eCcCHOHATBHOM IeSTETLHOCTH

IIPUMEHUTCIIBPHO K Pa3JIMYHBIM KOHTCKCTaM

P.1,P.2,P.3,P.4,P.5 P.6,P.7,
P.g8,P.9,P.10,P.11,P.12, P.13,
P.14,P.15,P.16,P.17, P.18,
P.19

OK 02. Mcnonbs30BaTh COBpEMEHHbBIE
Cpe/ICTBa IMOUCKa, aHaIu3a U
MHTEepHpeTanuyu HHPOpPMaLuH, U
MH(OPMALIMOHHBIE TEXHOJIOTUHU IS
BBITIOJIHEHUS 33]71a4 MPO(eCCUOHATBHOMN
JesITeIbHOCTH

P2T.14
P2T2.1,24,25,2.7,228,
2.10,2.13
P3T3.1,3.2,33, 3.4,3.5,
3.6,3.7,3.8,3.9,3.10,3.11,
3.12
P4T4.1,42,43,44,4.6
P.5T.5.1

P.6T6.1

P.7T.7.1,72

P.10 T.10.2

P11 T.11.1

OK 04. D¢ddexruBHO
B3aUMOJICHCTBOBATh M PadOTaTh B
KOJIJICKTHBE U KOMaH/Ie

P1T.14
P2T.24,25,2.7,2.8,2.13
P3T.3.3,34,3.8,3.11,3.13,
3.14

P7T.7.2
OK 07. P2T.2.1,2.10,2.13
CopeicTBOBaThH P4TA4.6
COXPAHEHUIO PIT1T.11.1

OKpYKaroIlen Cpebl,
pecypcocOepeKeHNI0, MPUMEHSITh 3HAHUS
00 U3MEHEHUU

KJIUMaTa, TPHHIIAIIBI

OepexKIMBOTO

MIPOU3BOJICTBA, 3PPEKTUBHO
JIEHCTBOBAThH B

YpE3BbIYANHBIX

CUTYaIUIX

Juarnoctuueckas pabota
KonTposnbhas padora
CaMooleHKa 1
B3auMoolieHka [Ipesenranus
YcrHbiit Y MUCbMEHHbBIN
onpoc

Pe3ynbTaThl BBINOIHEHUS
y4eOHBIX 3aJJaHuM
[IpakTuueckue paboTh
[IpomexxyTouHas aTTectanus
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