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1. OO6mrast xapakTepucTuka paboueit mporpaMmbl 00111e00pa30BaTEIILHOTO
y4eOHOro mpeamMera

1.1. MecTo npeameTa B CTPYKType OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMbl

OO6mieoOpazoBaTenbHbI  yu4eOHBI  mpeaMeT «XHUMHS»  SBISETCS
00s3aTEIbHOW YacThiO 00I1€00pa30BaTENLHOIO IMKIA 00pa30oBaTEIbHOM
MIPOrpaMMBbl 1o CIICIMAJIbHOCTH 09.02.08 HNuTennexkryaibHble
WHTETPUPOBAHHBIE CUCTEMBI.

1.2.1lenn u mIaHUpyeMble pPE3yJbTaThl OCBOCHHS OO0IIe00pa30BaTEIHLHOTO
nmpeaMeTa
1.2.1. Ilens o011e006pa3zoBaTeIbLHOTO MPEAMETA

OO61ieo0pa3oBaTeNIbHBIA  YUEOHBIH MpeaMeT «XHUMHs» O00ecreyrnBaeT
dbopMHpOBaHUE Yy CTYJIEHTOB MPEJCTABICHUS O XMMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHbI MHpa KaK OCHOBBI NPUHATHS PELUICHUI B
JKU3HEHHBIX U MPOU3BOJICTBEHHBIX CHUTYAIIMSX, OTBETCTBEHHOI'O MOBEJACHUS B
MIPUPOTHOM CpeJie.

3agaun o011e00pa30BaTEILHOIO YUYEOHOTO IIpeaMETa:

1) chopMUpOBaTh IMOHUMAaHUE 3aKOHOMEPHOCTEH  IPOTECKaHUS
XUMHYECKUX MTPOLIECCOB U SIBIICHUH B OKPYKAIOIIEH CPEAE, LIEJIOCTHON HAYYHON
KapTHUHBI MUPA, B3aUMOCBSI3U U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHUS COCTaBIATH (GOPMYJIbl HEOPraHUYECKUX U
OpraHUYECKUX BEIECTB, YPABHEHUS XUMHYECKUX pPEaKIuh, OOBICHATh HX
CMBICJI, HHTEPIPETUPOBAThH PE3YIbTAThl XUMUYECKUX SKCIIEPUMEHTOB,

3) chopMUpOBaTh HABBIKA MPOBEACHUSI MPOCTEUIINX XUMHUUYECKHUX
HKCIIEPUMEHTAJIbHBIX HCCJIEAOBAHUM C COOJIFOJICHHEM TMpaBWI 0OE30MacHOTO
oOparieHus ¢ BEIecTBaMu 1 JIa0OpaTOPHBIM 000PYTI0BAHUEM;

4) pa3BUTh YMEHHUSA WCIOJIb30BaTh HMH(POPMALUIO XUMHUYECKOTO
XapakTepa 13 pa3IndHbIX UCTOYHUKOB;

5) chopMUpOBaTh YMEHHUS MPOTHO3UPOBATH TMOCIEJACTBUS CBOEH
NEATCIBHOCTH M XUMUYECKUX IPUPOJHBIX, OBITOBBIX W MPOU3BOJACTBEHHBIX
MPOILIECCOB;

6) chopMUpOBaTh TOHUMAHKUE 3HAYMMOCTH JIOCTHKEHUM XUMUYECKOM
HAyKW U TEXHOJOTUH ISl pa3BUTHUS COIMAIILHON U TIPOU3BOICTBEHHOMU cep.

1.2.2. [TnanupyeMble pe3yJbTaThl OCBOCHHS 00IIe00pa30BaTEILHOTO IIPEIMETa
B cootBeTcTBHM ¢ DPI'OC CIIO 1 na ocaoBe ®I'OC COO
Ocoboe 3HaueHWe TpEeAMET MMeeT NMpu (OPMHUPOBAHMH W Pa3BUTHH
001X 1 MpopeCCUOHATBHBIX KOMIIETECHITU:
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KO,I[ 1 HAUMCHOBAHUC

HHaHI/IpyCMBIe PE3YJIbTaThl OCBOCHUS IIPpEAMETA

(hopMupyemMbIx O6mme n
. €7IMETHBIE
KOMIICTCHIINH (IMYHOCTHBIE, METANIPEAMETHBIE) P
OK 01. BriOupats | B yacTi Tpya10BOro BOCIUTAHUS: - BJIAJIETh CUCTEMON XMMHUYECKUX 3HAHUM,
CII0COOBI PEUICHUA | - FOTOBHOCTB K TPYAY, OCO3HAaHHUE LIEHHOCTHU | KOTOPasi BKIIIOYAET: OCHOBOIIOJATAIOIINE
sadad . MacTepcTBa, TPYLOI00He; MOHATHS (XUMHUYECKUH SIIEMEHT, aToM,
npoheCcCUOHANBHOMN .
- TOTOBHOCTb K AaKTHUBHOH [EATEIBHOCTH | 3JEKTPOHHas 00onodka aroma, s-, p-, d-
JeSITeIbHOCTH . . 5
TEXHOJIOTHUECKON u WAIILHON | 3IEKTPOHHBI WUTall aTOMOB, HOH
[IPUMEHHTEITBHO « | TEXHOJIOrHYECKO COLUAJIHOU | JIEKTPOHHBIE OpOMTald aTOMOB, HOH,
Pa3IIMYHbIM HaIpaBJIEeHHOCTH, CHOCOOHOCTH | MOJIEKYJIa, BaJICHTHOCTb,
KOHTEKCTaM WHULIUUPOBATH, IUTaHUPOBATh U | 3IEKTPOOTPHULIATEIHHOCTb, CTEIIEHb
CaMOCTOSITETILHO BBITIOHATD TaKylO | OKHCJIEHHUs, XUMHYECKas CBfA3b, MOJIb,
JEeSITETbHOCTD; MOJISIpHasT Macca, MOJSIPHBIH  00beM,
- HWHTEepeC K pa3iuuHeIM  cdepaM | yriaepogHblil ckeneT, (pyHKUHOHAIbHAS

po(heCCUOHATIBHOM IEATEIbHOCTH,
Oguagenue YHUBepPCATbHBIMH
TMO03HABATEIbHBIMH IeHCTBUSIMH:

a) 0a30BBIC JTJOTHICCKUE ACHCTBUS:

- CaMOCTOSITETTLHO bopMyIupoBaTh
aKTyaJIM3UPOBATh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYLIECTBEHHBIM NpPU3HAK
501041

OCHOBaHMS s

KJIACCU(HUKAINH U 0000IICHNUS;

CpaBHEHWUS,

- OIIpCACIIATh HCIU ACATCIIBHOCTH, 3a1aBaTh
napaMeTpbl U KPUTCPUH UX NOCTHUIKCHUS

- BBIABJIATD 3aKOHOMCPHOCTH n
IIPOTHUBOPCHUUA B paccMaTpuBaCMbIX
SABJICHUAX

- BHOCUTH KOPPEKTUBBLI B JOCATCIbHOCTD,

OLICHNBATH COOTBECTCTBHUC PE3YyJIbTAaTOB

[IEJISIM, OIICHWBATh PHUCKH TOCIEIACTBUH
JIeSITEIbHOCTH;

- pa3BUBaTh KpPEaTHUBHOE MEIIIICHHE MPH
peIeHNH KU3HCHHBIX TPo0IIeM

0) 6a30BBIC UCCIIETOBATEIILCKHUE JCHCTBUS:

- BJIaJETh HaBbIKaMH yueOHO-
HCCIIEA0BATEIBCKON u MPOEKTHOM
JIEATENIbHOCTH, HaBBIKAMU  Pa3pelIeHHA
mpooem;

- BbISIBJIATH NIPUYHUHHO-CJIICACTBCHHBIC CBA3H
U aKTyaJlu3upoBaTb 3aAdavdy, BbIIBUI'AaThb

TUIIOTE3y €€  pelleHus,  HaXOIUTh

APryMCHTBI JIs1  JO0Ka3aTCJIbCTBAa CBOUX

YTBEpXACHUH, 3aJaBaTh MapaMeTpel U
KpUTEPHUU PELICHUS;

- AHaJIM3UpPOBaTh IOIYYEHHBIE B XOJe
pelieHus 3a4a4d Pe3yJIbTaThl, KPUTUYECKU
OIICHUBATH

nux AOCTOBCPHOCTD,

rpynmna, paaukall, H30MEpus, HU30MEpHI,

TOMOJIOTUIECKHIA psn, TOMOJIOTH,
YTJIEBOJIOPO/IBI, KHCIOPOI- u
a30TcoJiepKaIIne COCIMHEHMS,
OMONIOTMYECKH  aKTHBHBIE  BEIIEeCTBa
(YyrimeBoabl, KHUpbI, O€JIKH), MOHOMED,
oJImMep, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIC COCIMHCHMUS,
KpUCTaJUINYECKas perieTka, THIIBI

XUMHUYCCKUX peaKLII/Iﬁ (OKI/ICJ'II/ITGJ'IBHO-
BOCCTaAaHOBUTCIIBHBIC, 3K30-HU
SHAOTCPMHUYCCKHUC,

o0OMeHa),

peaknnun HOHHOI'O

pactBop, 3JIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAS
JECCOLHAITS, OKHUCJIUTENb,
BOCCTaHOBUTENb, CKOPOCTh XUMHUYECKOU
peakiuu, XUMHYECKOe  paBHOBECHE),
TEOPUH U 3aKOHBI (TEOpUS XUMHYECKOTO
CTPOCHHSI OpPraHWYECKHX BemecTB A.M.
BytnepoBa, Teopus 3IEKTPOIUTHUECKOU
JIUccolanuu, nepruoanyeckuit 3akox J1.1.
MeHnyieneeBa, 3aKOH COXPAHEHHUsS MAacChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK
XUMHH, (DAKTOJOTHUECKHUE CBEIACHHUS O

CBOICTBaxX, COCTaBe, TIONYYCHHH W
0€30I1aCHOM HCIIOIB30BAHNN BayKHEHIITNX
HEOPTaHUYECKUX 5 OpPraHUYECKUX

BEHIECTB B OBITY W  NPAKTHYECKOW
JIesITeJIbHOCTH YEJIOBEKA,

- YMETb BBISBIATH XapaKTepPHbIC MPU3HAKU
nu B3aUMOCB3b I/IS}”—ICHHBIX HOHS[TPIfI,
MIPUMEHATH COOTBETCTBYIOIIHME TTOHSATHS
IpU ONHUCAHUU CTPOCHUA U CBOWCTB
HEOPTaHWICCKUX u OpTraHUICCKUX
BEILIECTB M WX MPEBPALICHUI; BBISBISATH
3HaHUH C

B3aMMOCBA3b  XUMHUYCCKUX




Kopn u HaumeHoBaHue
(hopMupyemMbIx
KOMITETCHITUM

HHaHI/IpyCMBIe PE3YJIbTaThl OCBOCHUS IIPpEAMETA

IIpenmeTHsle

Oo6mmme
(JTMYHOCTHBIE, METATIPEIMETHBIC)
MPOTHO3UPOBATh HM3MEHEHHE B  HOBBIX
YCIIOBUSX;
- yMeTh  TICPEHOCUTh  3HAHHUA B

MO3HABATEIBHYIO MPAaKTHYECKYI0 00JIacTh
JKU3HECATEILHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MIPEAMETHBIX 00J1acTei;

- BBIBHTaTh HOBBIC WJCH, TMpeaaraTh
OpUTHHAIILHBIC TTOJIXOIbI U PEIICHYS,

- CHOCOOHOCTh WX HCIOJb30BaHUS B

IIO3HABATEJILHON U COLMANBHON ITPAKTUKE

MOHATUSIMU U TPEJCTABICHUSIMU JIPYTHUX
€CTEeCTBEHHOHAYYHBIX TIPEMETOB;

- YMETh WCIOJIb30BaTh HAUMEHOBAHUS
COCIMHCHHI
MEKyHapOJIHOTO COI03a TCOPETUUECKON U

XUMHYCCKUX

NPUKJIAJTHOW XUMHUM W  TPUBUAJbHBIC
Ha3BaHUS BAXKHEHIINX BEIIECTB (ITHUIICH,
¢denomn,
KHUCJIOTA,

allCTHJICH, TJIMOCPUH,

dbopManprernn, — yKcycHas
[JIMLMH, YrapHbId ras, YIJIEKUCIBIA ras,
aMMHaK,

ramecHass H3BCCTb, HETamicHas

W3BECTh, THUTHEBAas cOAa H JIPYTHX),
COCTaBIISITH (POPMYJIBI HEOPTaHUYECKUX H
OpPraHUYeCKUX

BEIIECTB,  YPaBHEHUS

XUMHYCCKHUX pCaKHI/IfI, OOBSICHATh HX

CMBICIJI, MOATBECPIKAAThH XapaKTCPHLBIC

XHUMHUYECKHE CBOIicTBa BEIECTB
COOTBETCTBYIOIIUMH JKCIIEPUMEHTAMU U
3aIIUCSIMU ypaBHEHUI XUMHUYECKHUX
peakLuii;

- YMETh YCTaHABIUBATh MPUHA]IC)KHOCTh
M3YYEeHHBIX HEOPraHUMYECKUX "
OpTraHUYECKUX BEIIECTB K OMpPEICICHHBIM
KjlaccaM W rpynmnam  COEJUHEHHH,
XapaKTepPU30BaTh UX COCTAB U BaKHEHIITHE
CBOWCTBA; OMPEACISATh BUABI XUMHUYIECKUX
CBs3EH

(KoBaJyICHTHAS, HOHHAas,

METaJIJIN4ecKas,  BOJOPOJHAs),  THIIBI

KPHUCTAJUTMYECKUX  PEIISTOK  BEIECTB;
KITaCCU(UIMPOBATh XUMHUUECKUE PEAKIIHH;
- chopMHpOBaThH

XUMHYECKOU

MpEJICTaBIEHUS: O
COCTaBIIAOUIEH
€CTECTBEHHOHAYYHON

KapTUHBl ~ MHpa,

ponun SBJIEHUN

npupoabl, B GOPMUPOBAHUN MBILICHUS

XUMHNHU B IIO3HAHUU
KYJILTYPBI INYHOCTH, €€ QYHKIIMOHATLHON
IrPaMOTHOCTH, HEOOXOIUMOH IS PELICHUs
MPaKTUYECKUX 3afad M SKOJOTHYECKH
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY
37I0pOBbIO U IIPUPOJHOIL cpeje;

- YMETH IIPOBOJUTH pacyeThl 10
XMMHYECKHM (GOpMyTaM ¥ YpaBHEHUSM
XMMUYECKUX PEaKUi C MCIIOJIb30BaHUEM
(GU3UYEeCKNX BETHYHH, XapaKTePU3YIOIINX
BEIIECTBA C KOJIMYECTBEHHOH CTOPOHBI:

Macchl, 0o0beMa (HOPMAaJIBHBIE YCIIOBHS)




Kopn u HaumeHoBaHue
(hopMupyemMbIx
KOMITETCHITUM

HHaHI/IpyCMBIe PE3YJIbTaThl OCBOCHUS IIPpEAMETA

Oo6mmme
(JTMYHOCTHBIE, METATIPEIMETHBIC)

IIpenmeTHbIe

ra3os, KOJIM4YECTBa BCIIICCTBA,

HUCIIOJB30BaTh CHUCTCMHBIC XHUMHWYCCKHC
S3HaHUd OJid  [OPpHUHATUA peHIeHI/Iﬁ B
KOHKPETHBIX

CBsA3aHHBIX C

KHU3HCHHBIX CUTyalusx,

BCIICCTBAMH u nux

IMPUMCHCHUCM

OK 02. HMcnoap3oBaTh

COBpEMEHHBIE
cpeacTBa MONCKA,
aHanm3a u
UHTEPIpPETAIIN
UHQOPMAIIH, u
WH(POPMAIOHHBIS
TEXHOJIOTUH oV}
BbIIIOJTHCHUS 3ada4
npoheCCUOHATBHOMN
JeATeILHOCTH

B  o0nactM  LEHHOCTH  HAy4HOIO
MO3HAHUS:

-c(hopMupOBaHHOCTH MHUPOBO33PEHHUS,
COOTBETCTBYIOILETO COBPEMEHHOMY

YPOBHIO Pa3BUTHUSI HAYKH W OOIIECTBEHHOU

IIPpaKTHUKH, OCHOBaHHOTI'O Ha

KYJIBTYD,
CBOEr0 MECTa B MOJIUKYJIbTYPHOM MUPE;

JHajore
CIOCOOCTBYIOIIETO  OCO3HAHUIO
- COBEpIICHCTBOBaHHWE  SI3BIKOBOM U

YUTATENbCKOW KYJIBTYPHl KaK CpelCcTBa

B3aMMOACHUCTBUS ~ MEXAYy JIOOBMH U
IMO3HAHUA MHpPaA,
- OCO3HaHHUE LICHHOCTHU Hay4HOU

ACATCIIBHOCTH, T'OTOBHOCTH OCYIICCTBIIATH
IMPOCKTHYIO u HCCJICA0BATCIIbCKYTO

ACATCIIbHOCTD MHAUBUAYAJIBHO U B I'PYIIIIC,

Osaanenne YHHBEPCATBHBIMHU
y4eOHBIMH NMO3HABATEILHBIMHI
AeHCTBUSAMM:

B) pabota ¢ nHpOpMaIen:

- BUaIeTh  HAaBBIKAMH  IIOJyYCHHS
uHQOpMAM W3 HMCTOYHUKOB  Pa3HBIX
THIIOB, CaMOCTOATECIIBHO OCYILICCTBIIATH
NOUCK,  aHalM3, CHUCTEMATH3alUI0 |

UHTEpIpeTauio HHOOPMAIUU Pa3THIHBIX
BUJIOB 1 (hOPM TIPEJICTABIICHUS;

- CO3/1aBaTh TEKCTHI B PAa3IMYHBIX (opMaTax
C YydYeToM Ha3Ha4deHWs WHPOpMAIH U
L[EIEBON ayJIUTOPHH, BBIOMpas
ONTUMAIBbHYI0 (GOpPMY TpEACTABICHUS U
BH3YaJIN3allNN;

- OLICHUBATh JOCTOBEPHOCTD, IETUHTUMHOCTh
WH(POPMAITUH, €€ COOTBETCTBHE MPABOBBIM U
MOPaJIbHO-3THYECKHM HOpPMaM;
- HCIIOJIb30BaTh cpeacTBa
MH()OPMALIMOHHBIX M KOMMYHHKAIIHOHHBIX
KOTHUTUBHBIX, =~ KOMMYHHMKAaTHBHBIX U
OpraHU3allMOHHBIX 33/a4 C COOJIIOIEHHEM
TpeOoBaHU 3PrOHOMHUKH, TEXHHUKH

0€e30I1aCHOCTH, TUTHEHBI,

- yMeTh IUIAaHUPOBATh W BHIMOJHATH
XUMHMYECKUHN 3KCTIEPUMEHT (TIpEeBpaLeHUS
OpPTaHWYECKUX BEIIECTB NMPH HArPEBaHUH,
MONTlydeHHe OTWICHa W U3yYeHHe ero
CBOICTB, KaueCTBEHHbIE pEaKkIUH Ha
aJbICTH/IBI, KpaxMall, yKCYCHYIO KHUCIIOTY;
JIeHatypanusi OelKOB TpH HarpeBaHHH,
[BETHBIE pEAaKIHU OEIKOB; TPOBOAUTH
peaKkiMu HMOHHOTO OOMEHa, OTIpEeAeIsATh
cpelly BOJHBIX PacTBOPOB, KaUeCTBEHHBIE
peaknmu  Ha cymnbdar-, kapOoHAT- U
XJIOpU/-aHUOHBI, Ha KAaTHOH aMMOHMS;
pemars 3KCIepUMEHTaJIbHbIE 33/Jaydl IO
temam "Mertamiel" u "Hemertammer") B

COOTBCTCTBUMU C IIpaBUJIaMHU TCXHHUKHU

Oe3ormacHOCTH  TpW  OOpamieHnd ¢
BEILIECTBAMU " 71a00paTOPHBIM
000pyI0BaHUEM; MPEJICTABIIATH
PE3yJIBTaThl XUMHYECKOTO IKCIIEPUMEHTA B
¢dopme 3aIMcu ypaBHEHU I
COOTBETCTBYIOIIINX peaxIuii "

(hopMyITUpPOBaTH BEIBOJIBI HA OCHOBE 3THUX
pe3yJIbTaToB;

- yYMETh AaHAIU3UPOBATH XUMHUYECKYIO
HHGOPMAIIUIO, IIOJIyUYaeMYyH H3 Pa3HbIX
MaccoOBOM

HMCTOYHHKOB (cpenctB

nHpopMauu, cetb HTEpHET U 1pyrue);

- BIAQAETh  OCHOBHEIMH  METOHaMU
HAy4YHOTO MMO3HAHUS BEIICCTB u
XUMUYECKUX  SIBICHUH  (HaOmroAcHWHeE,
HU3MEpeHHE, 9KCIIEPUMEHT,
MOJICTTUPOBaHHE);

- yMETh NPOBOJUTH  PACUYETBl IO

XUMHYECKUM (opMyraM © ypaBHEHHSIM
XUMHYECKUX PEAKIHMA C HUCIOJIb30BaHHEM
(U3NYECKUX BETUYWH, XapaKTePH3YIOIINX
BEIICCTBA C KOJUYECTBEHHOW CTOPOHBI:
Macchl, o0beMa (HOPMAaJIbHBIE YCIIOBHS)
KOJIMYECTBA

ra3os, BCIIICCTBA,

HUCIIOJB30BAaTh CHUCTCMHBIC XHMHYCCKHEC




KO,I[ 1 HAUMCHOBAHUC

HHaHI/IpyCMBIe PE3YJIbTaThl OCBOCHUS IIPpEAMETA

(hopMupyemMbIx O6mme

KOMIETEHIHH (IMYHOCTHBIE, METANIPEAMETHBIE) Hpenveriste
pecypcocbepexenmus, NPaBOBBIX U | 3HaHMA JUIA OPHHATUS — pENICHHH B
STUYECKUX HOPM, HOPM HH()OPMAIMOHHOW | KOHKPETHBIX  JKM3HEHHBIX  CHTYaIHsX,

0e30MacHOCTH;

- BJAJETh HAaBLIKAMM pACIIO3HABAHHA U
3alMTel UHGOPMANUH, HHPOPMAIIMOHHOM
0e30IaCHOCTH JTUYHOCTH;

CBsA3aHHBIX C BCIICCTBAMH u nux

IIPUMCHCHUEM

OK 04. BddexTuBHO
B3aUMOJCHCTBOBATh M
paboTarb B
KOJIJIEKTHBE ¥ KOMaHJIe

- TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEIbHOCTH ¥ CaMOOTIPE/ICIICHUIO;
- OBJIAJICHUE

HaBbIKAMH  y4eOHO-

HCCIIEI0BATEIbCKOM, MPOEKTHOU u
COIMAILHOM ACSITEIBHOCTH;

OBnageHue YHUBepCATbHbIMH
KOMMYHUKATHBHBIMH J1efCTBUSIMU:

0) COBMECTHAs ACATEIBHOCTD:

- IOHAMATh ¥ UCTIOIh30BaTh MTPEUMYIIECTBA

KOMaHJHO! W MHIUBHUTYyaTbHOH paboOTHL;

- IIPUHUMATh e COBMECTHOM
JIeATCIIBHOCTH, OpraHU30BbIBaTh u
KOOPIMHHpOBAaTh  JEWCTBHA IO €€

JIOCTHDKEHHIO: COCTABIIAThH TUIAH JICHCTBUH,
pacnpenenarb pojid C YYETOM MHEHUU
YYACTHUKOB o0CyXIaTh  pe3yJabTaThI
COBMECTHO# paboThI;

- KOOPJMHHUPOBATh M BHIMOJIHATH Pa0b0OTy B
YCIOBUSAX PEATBbHOrO, BHPTYAIbHOTO W
KOMOMHHMPOBAHHOTO B3aMMOJICHCTBUS;

- OCYIIECTBIISITh MO3UTUBHOE
CTpATerHYeCKOe MOBEJCHUE B Pa3IMYHBIX
CUTyalusiX, NpPOSBJISATH TBOPYECTBO U
BOOOpaXkeHHE, ObITh HHUIIUATHBHBIM
OBnaneHue YHUBEpPCATbHBIMH
PeryJasiTHBHBIMHU JTeHCTBUSIMU:

T) IPUHSTHE CeOS U APYTUX JIFOICH:

- IPUHUMATh MOTHBBI U apIyMEHTHI IPYTHX
MOJe  mpM  aHanu3e ~ pe3yJabTaToB
JICSATSIIbHOCTH;

- IPHU3HABATh CBOE MPABO M IIPABO IPYTUX
Iozei Ha OIIHNOKH;

- pa3BUBaTh CIIOCOOHOCTH IMOHMMATh MHUD C

MO3ULNU APYTOro 4CjI0BCKa

- yMeTh IUIAaHUPOBATh W BHIMOJHATH
XUMHYECKUH 3KCTIEPUMEHT (TIPEBPALICHUS
OpPTaHWYECKUX BEIIECTB NMPH HArPEBaHUH,
MONTlydeHHe OTWICHa W U3yYeHHe ero
CBOICTB, KaueCTBEHHbIE pEaKkIUH Ha
aJbICTH/IBI, KpaxMall, yKCYCHYIO KHUCIIOTY;
JIeHatypanusi OelKOB TpH HarpeBaHHH,
[BETHBIE pEAaKIHU OCIKOB; TMPOBOIUTH
peakiMu HMOHHOTO OOMEHa, OMPEAEISATh
cpelly BOJHBIX PacTBOPOB, KaUeCTBEHHBIE
peaknmu  Ha cymnbdar-, kapOoHAT- U
XJIOpU/-aHUOHBI, Ha KAaTHOH aMMOHMS;
pemars 3KCIepUMEHTaJIbHbIE 33/Jaydl IO
temam "Mertamiel" u "Hemertammer") B

COOTBCTCTBUMU C IIpaBUJIaMH TCXHHUKHU

Oe3ormacHOCTH  TpW  OOpamieHnd ¢
BEILIECTBAMHU u 71a00paTOPHBIM
000pyI0BaHUEM; MPEJICTABIIATH
PE3yJIBTaThl XUMHYECKOTO IKCIIEPUMEHTA B
¢dopme 3aIMcu ypaBHEHU I
COOTBETCTBYIOIIINX peaxIuii "

(hopMyITUpPOBaTH BEIBOJIBI HA OCHOBE 3THUX
pe3yIbTaTOB




KO,I[ 1 HAUMCHOBAHUC

HHaHI/IpyCMBIe PE3YJIbTaThl OCBOCHUS IIPpEAMETA

(hopMupyemMbIx O6mme n
M eIMETHbIE
KOMIICTCHITHA (IMYHOCTHBIE, METANIPEAMETHBIE) P
OK 07. | B 06J1acTH KOJIOTHYECKOr0 BOCIIMTAHUS: | - CQOPMUPOBATh NPEACTABICHUS: O
ConericTBoBaTh - chOpMHPOBAHHOCTh  JKOJOTHUYSCKOH | XMMHICCKOU COCTaBJISIIOLIEH
COXpaHCHHIO KYJIBTYPBI, HOHUMaHHUE BIIMSHUS | €CTECTBEHHOHAYYHOW  KapTUHBI  MHpa,
OKpY>Kalolled cpemsl, M
COLMATLHO-DKOHOMHYECKUX TIPOLIECCOB HA | PO XUMHHM B TO3HAHWUM  SIBICHHUI
pecypcocOepekeHuto,

MIPUMEHSATh 3HAHUS 00
W3MCHEHUM KJIMMATa,

COCTOSIHMUE€ TPUPOJHOW M  COLMAJIbHOU

Cpeabl, OCO3HAHUC r100aILHOTO XapakTepa

npUpoabl, B GOPMUPOBAHUN MBILICHHUS
KYJIBTYPBI IMYHOCTH, €€ QYHKIHOHATEHON

IPHHIHIIE] 9KOJIOTHUYECKHUX Mpo0iieM; IPaMOTHOCTH, HEOOXOIUMOH U1 PEIIEeHUs

OepexIMBOro - IUIAHUPOBAaHME M  OCYIIECTBJICHUE | MPAKTUYECKUX 3aJad M SKOJOTMYECKHU

HIpOU3BOACTEA, JIEHCTBUI B OKPY>KAIOIIIEH Cpejle Ha OCHOBE | 0OOCHOBAaHHOTO OTHOIIEHHS K CBOEMY

dpdexTnsio 3HAHMS 1enedl  YCTOMYMBOrO pa3sBHTHS | 370POBBIO H IIPHPOIHON CPETE;

JIeHcTBOBATH B

N YeJI0OBeYeCcTRa,; - YMETh co0moaaTh MpaBuia

YpE3BBIYANHBIX . . 6

CHTYaIHAX - aKTUBHOE  HENpUATHE  JCHCTBUIL, | SKOIOTUYECKU 1enecoo0pa3Horo
MIPUHOCSIINX BPeJ] OKPYXKAIOIIeH cpee; MoBeJicHUsT B  OBITY W TPYIOBOH
- YMEHUE MIPOTHO3UPOBATH | AESITEIbHOCTH B LIETSIX COXPAHEHHSI CBOETO
HeOIaronpusaTHbIE 9KOJIOTHMYECKHE | 3M0POBbSI M OKPY’KAaloIIeH NpUPOIHON
MOCIEACTBUA MpEePUHUMAEMBIX | CPEJbI; YUUTHIBATh OTAaCHOCTb
JIEUCTBUIA, IPEIOTBPAILATD UX; BO3JICUCTBHUSI HA JKUBBIE OPraHU3MBbI
- paclIMpeHHe OIbITa JESTeNbHOCTHU | OINpENEIeHHBIX BEIIEeCTB, TOHUMAas CMBICI
9KOJIOTMYECKOM HANPABIECHHOCTH; [oKa3aTeylss NPEeAcIbHON  JOIyCTUMOMU
- OBJIQ/ICHUE  HaBBIKAMH  y4eOHO- | KOHLEHTPaLUH
HCCIIEN0BATEIBCKOMH, HPOEKTHOU u
COLIMAJIHOHN J1eSITETbHOCTH

IIK 2.3 Beisaats | OBiaagenune YHHMBEPCAJIbHBIMHU | YMEHHUS:

TpeboBaHus K | yueOHBIMU MO3HABATEJIbHBIMM | - TIPAUMEHSITh METOABI KOHTPOJSI pabOTHI

MOACpHHU3AllnH nelcTBUAMM: CHUCTEMBI;

MHTErPallMOHHbIX o . )

. 0) 0a30BBIC UCCIICAOBATEIILCKHUE JCHCTBUS: | 3HAHUS:
peleHuni

- CTaBUTh U (OPMYJUPOBATH COOCTBECHHBIC
3a/1a4¥l B 00pa30BaTENbHON ACSITEILHOCTH H
JKU3HEHHBIX CUTYaIIUAX;

- CcTaBUTh mTpoOJeMbl W  3aJayH,
JIOTYCKAIOUIUE allbT€PHATUBHBIEC PEIICHMUS;
- OlLIEHMBaTh KadeCTBO CBOEro BKJaga H
KKIOT0 YYaCTHUKAa KOMAaHIbl B OOIIWH

pe3ynbTaT 1Mo pazpaboTaHHBIM KPUTEPHUSIM

- I[IpaBUJI 1 HOPM OXpaHbl Tpydad, TCXHUKHN
6€3OHaCHOCTI/I, HpOMLIHIJ'IeHHOﬁ

CaHUTApUU U IPOTUBOMNOKAPHOMN 3aIIUTHI




2. CTpyKTypa 1 coaepKaHue 00111e00pa3oBaTeIbHOr0 yueOHOro mpeameTa

2.1. O0bem y4eOHOTO mpeaMeTa U BUIBI yueOHOM paboTh

Bup yaebHo# paboTh

O0BeM B gacax

O06Bem o0pa3oBaTeILHON IPOrpaMMbl YI€OHOTO TTpeaAMETa 78
B TOM YHUCJIE:

1. OcHOBHOE co/iepKaHUE 70
B TOM YHUCIJIE:

TEOpeTUIEeCKOoe 00yIeHUE 36
MPAKTUYECKHUE 3aHATUS 24
nabopaTopHEIC 3aHATHS 10
2. IlpodeccuonanbHO  OpPUEHTHPOBAHHOE  CoOJEp:KaHHE  (ColepiKaHue 6

MIPUKJIIATHOTO MOJTYJIS)

B TOM YHUCJIC:

TeopeTudyeckoe o0ydeHue 2

IIPAKTUYECKNUE 3aHATUSA 4

[TpomexyTtouHas atrectanus B popme nuddepeHIrnpoBaHHOTO 3aueTa 2




2.2. TemaTH4eCcKUi IJIaH U coJiepKaHre 0011e00pa3oBaTEILHOTO MIpeaMeTa

Kozgsl
KOMIIETCHIIU I
dbopMHUpOBaHH
HaumenoBanue Copneprxanue yueOHOTO MaTeprana u GOpMbI O6beMm 10 KOTOPBIX
pa3zesioB U TeM OpraHM3alH JIeATEIbHOCTH CTYIEHTOB 4acoB | CIOCOOCTBYET
AJIEMEHT
MIPOrpPaMMBbI
1 2 3 4
Paznen 1. OcHOBBI CTpOCHUS BEIIECTBA 6
Tema 1.1. CopepxaHue yaeOHOro MaTrepuana 4 OK 01.
Crpoenue atromMoB | 1.CoBpemMeHHas MOJIETIb CTPOECHUS aToMa. 2
XUMHUYECKHUX 2.CUMBOJIMYECKUN  SI3BIK ~ XUMHUU.  XHUMHUYECKHI
BJIEMCHTOB H 9JIeMEHT.  DJIEKTpOHHass  KOHQUTypauus  aToma.
npupoja 3. Knaccudukanus XUMAYECKUX IIEMEHTOB (s-, p-, d-
XUMHYECKOU 3JIEMEHTHI).
CBsI3U 4.BasieHTHBIE 371€KTPOHBI. BaleHTHOCTh. DeKTpOHHAas
npupoa XUMHYECKON CBSI3H.

DIIEKTPOOTPULIATEITHHOCTb.

5.Bunpl XxuMu4eckoil cBsi3M (KOBaJICHTHAs, WOHHas,
MeTaJIJIM4ecKas, BOAOPOJAHAs) U  CHOCOOBI  ee
o0Opa3oBaHusl.

B ToM uncie npakTH4eCKUX 3aHATUN
1. Ilpaktnueckoe 3aHsaTHe. «PemenHue 3amaHuii Ha 1
MCIIOJIb30BAHNE XMMHUYECKOW CHUMBOJIMKM U Ha3BaHUI
COCIMHEHUN 110 HOMEHKJIAType MEXAYHapOJIHOIO
COI3a TEOPETUYECKOM U MPUKIAJHON XUMUU U
TPUBUAIBHBIX HA3BaHUH JIJIsl COCTABIIEHUSI XUMUYECKUX
dopMyn  IBYXaTOMHBIX  COEIMHEHHH  (OKCHJIOB,
cynb(uIOB, THAPUAOB W  T.0I.) U  JPYTUX
HEOPraHUYECKUX COEAMHEHUN OTJENbHBIX KJIACCOB».

2. llpakTuyeckoe 3aHATHE. «YCTAHOBIICHUE CBSI3H 1
MEXIY CTPOEHUEM aTOMOB XMMHUYECKHUX DJIEMEHTOB U
MEPUOIUYECKUM H3MEHEHUEM CBOMCTB XHMHYECKHX
JJIEMEHTOB M HUX COEJUHEHUH B COOTBETCTBUU C
nosioxkeHueM [lepnoinueckon CuCTEMBI».

10



Tema 1.2.
[Tepuonnueckuit
3aKOH U Ta0uma
.. MenpeneeBa

ConeprkaHrie yueOHOT0 MaTepuaa

He npenycmorpeno

B TOM 4ncIie npakTUYeCKUX 3aHATUIA

l.Ilpaktuueckoe 3anatue «PemieHne NpPaKTHKO-
OPUEHTUPOBAHHBIX  TEOPETUYECKUX  3aJaHUld  Ha
XapaKTEPU3ALHIO XUMHYICCKUX 3JIEMECHTOB
«Mertamnyeckne / HeMETaANIMYECKHE CBOMCTBA,
ANEKTPOOTPULATEIBHOCTh XUMHUYECKUX JJIEMEHTOB B
COOTBETCTBUE C MX OJJICKTPOHHBIM CTPOCHHEM U
MOJI0KEHUEM B NIEPUOJUYECKON CUCTEME XMMUYECKUX
snemeHnToB .M. MenaeneeBay.

1.Ilepuoanueckas cuCTEMa XUMUYECKUX 3JIEMEHTOB
JI.1. MeHnaeneeBa.

2.®usnueckuit cmbica [lepuonnueckoro 3akona [1.1.
Menneneena.

3.3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUYECKHUX
3JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX
BCIIIECTB B COOTBETCTBHU C IOJ0KECHUEM XUMHISCKOTO
sneMeHTa B [lepuoauueckoil cucreme.

4. MupoBO33pEHYECKOE U HAYYHOE 3HAUCHUE
[Tepunoguueckoro 3akona /.M. Menaeneena.
[Tporuosst .M. MenneneeBa. OTKppITHE HOBBIX
XMMHYECKHX 3JIEMEHTOB.

OK 01.
OK 02.

Pazpen 2. Xumunueckue peakuuu

10

Tema 2.1. Tumsl
XUMHAYECKUX
peakiui

CopepxaHre yaeOHOTo MaTepuana

(@)

1.Knaccudukanus u THITBI XUMUYECKUX PEaKIUi ¢
Y4aCTHEM HEOPTaHMYECKUX BEIIECTB.

2.CocraBieHue ypaBHEHUN peakuil COeAMHEHNU ,
pa3oXKeHUs, 3aMellleHus, OOMeHa, B T.4. peaKIuit
TOPEHUsI, OKHCIICHUS-BOCCTAHOBIICHUS.

3.YpaBHEHHsSI OKMCIIEHUA-BOCCTaHOBIEHUA. (CTeneHb
OKHCJICHHS. OKucnIuTeIHL i BOCCTAHOBUTEJIb.
CocraBieHHe W ypaBHMBAaHUE  OKHCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIIUH METOJOM AJIEKTPOHHOTO
Oananca. OKUCIUTENFHO-BOCCTAHOBUTEIBHBIC PEAKIIUN
B TpUpOJAE, TPOU3BOJCTBEHHBIX IpoIeccax W
KU3ZHEACSITEIIbHOCTA OPTaHNU3MOB.

B toMm uncne MPAKTUYCCKUX 3aHATUH

1. IIpaktmueckoe  3anatne  «KoimuecTBeHHbBIE
OTHOLIEHUS B XUMHUHU. OCHOBHBIE KOJIMYECTBEHHBIC
3aKOHBI B XWMHH H pacyeThl 10 YpaBHEHUSIM
XUMUYECKHUX peakuuil. MoJib Kak eIMHUIIAa KOJTUYEeCTBa
BemecTsa. MomsipHass macca. 3aKOHbl COXPaHEHUs
Macchl U SJHEPTHUH.

2. Ilpaktuyeckoe 3aHsATHE «3aKOH  ABOrajapo.
MonspHblii 00beM ra3oB. OTHOCHUTENBHAS TIOTHOCTh
razoB. PacyeTsl 0 ypaBHEHUSIM XUMHYECKUX PEAKIINil
C UCIONB30BaHHWEM Macchl, oOBeMa (HOpMaJIbHBIE
YCIIOBUS1) Ta30B, KOJIMYECTBA BEILIECTBA».

OK 01.
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Tema 2.2.
DNEKTPOIUTHYECK
as IUCCOLIMAIN U
MOHHEINA 00MeH

Copneprkanue yueOHOTO MaTepuraa

1.Teopust 3JIEKTPOIMTUUECKON JUCCOLHALUU.

2.1oHsl.

3.O1€eKTpOIUTHI, HEIJIEKTPOIUTHI.

4 Peaknuu MoHHOTO oOMeHa. CocTaBlICHHE peaKIuit
MOHHOTO OOMEHa IMyTeM COCTaBICHHS WX IOJHBIX U
COKpAIIEHHBIX HOHHBIX ypaBHEHUH.
5.KucnoTHO-OCHOBHBIE PEAKIIUH.

6.3aaHus Ha COCTaBJICHHE HOHHBIX peaKlui

B Tom uncne npaktuyeckue v Jab0paTopHbIE 3aHATHS

1.JJaboparoproe 3ansTHE «THUITBI XHMHUYECKUX
pEaKLHiN».

OK 01.
OK 04.

KonTponbHas padora no teme «CTpoeHue BeuiecTsa u
XUMHUYECKHE PEAKIIUN».

OK 01.
OK 04.

Pasznen 3. CtpoeHue u cBONCTBAa HEOPTAHUYECKUX BELIECTB

Tema 3.1.
Knaccudukanus,
HOMEHKJIaTypa 1
CTpOCHHUE
HEOPraHMYEeCKUX
BEIIICCTB

Copepxanue yaueOHOro Marepuana

1.IIpenmer HEOpraHUYECKON XUMUH.
2.Knaccudukanus HEOPraHUYECKUX BEIIECTB.
3.IIpocTbie U CI0KHBIE BEUIECTRA.

4.OCHOBHBIC KJIACCHI CIIOKHBIX BEIICCTB (OKCHIBI,
TUAPOKCUBI, KUCIIOTHI, COJIN).

5.B3auMocBs3b HEOPraHUYECKUX BCIIECTB.
6.ArperatHbie COCTOSIHUS BEIIIECTBA.
7.Kpucrannudyeckue u amopgHbie BellecTBa. THIIbI
KPUCTAJUTMYECKUX PEIIETOK (aTOMHasl, MOJIEKYIsIpHas,
WOHHAsI, MeTajindyeckas). 3aBUCUMOCTh (DPU3MYECKHUX
CBOWCTB BEIIECTBA OT THUMNA KPUCTATUIMYECKOU
PELIETKU.

8.3aBHCUMOCTh, XMMHUYECKOH aKTUBHOCTH BEIECTB OT
BHUJIa XUMHUYECKON CBSI3M M THUIA KPUCTAJUIMUECKOU
pEIIETKY.

9.ITpuunHBI MHOTOOOpAa3Hsl BEIECTB.

B ToM uncIie MpakTHYECKUX 3aHATUI

1. TlpakTnueckoe 3aHATHE «PelleHne NpakTHYECKUX
3aJaHuii M0  KJIacCU(HKAIMK, HOMEHKJIAType W
XUMHUYECKUM (GopMysiaM HEOpPraHMYEeCKHX BEIECTB
pa3IMyYHBIX KJIacCcOB (yrapHbIM Tra3, YIJIEKHCIBIA ras,
aMMUaK, U IpYyTrHux): Ha3bIBaTh U COCTaBIATh (YOPMYJIIbI
XUMHUYECKHX BEIIECTB, ONPEAEIATh IPUHAIEKHOCTD K
KJIACCy».

2. Ilpaktnueckoe 3aHATHE «PelleHne NMPaKTHYECKUX
3alaHMii O  KJIacCU(PUKAMKA, HOMEHKJIAType W
XUMHUYECKHM (OpMYyJIaM HEOPraHUYECKUX BEILECTB
pasIMYHBIX KJIAcCcOB (TramieHas W3BECTb, HeEralieHas
U3BECTh, NHTbEBAs COJAa W JpPYruX): Ha3blBaTh MU
COCTaBIATH  (OpPMyNBI ~ XMMHYECKHUX  BEIIECTB,
OIpeNIeNATh NPUHAAICKHOCTD K KIAcCy».

OK 01.
OK 02.
IIK 2.3.
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1.HomeHnknaTypa HEOpraHu4eCKuX BEILECTB: Ha3BaHUE
BEIIIECTBA UCXOS U3 UX XUMHUYECKON (POPMYIIbI HITH
COCTaBJICHHE XUMUYECKOU (POPMYIIbI UCXOAS U3
Ha3BaHMUs BelecTBa 1o MexxayHapoaHoil (MIOITAK)
WM TPUBUAIBHON HOMEHKJIATYpeE.

2.MIcTOYHUKN XUMHUYECKOH WHpopMAu (CpPeacTB
MaccoBoil uH(popMaluu, cetb WHTEepHET U apyrue).
3.ITouck uH(pOopMaIun no Ha3BaHUSIM,
uaeHTUu(GUKaTOpam, CTPYKTYPHBIM QopMyiam.

Tema 3.2.
dusuxo-
XHUMHYECKHE
CBOMCTBaA
HEOPraHUYECKUX
BEIIICCTB

Copepxanne yaueOHOro Marepuaa

Mertamipl.  OOmue ¢Qusnueckue ©  XUMHYECKUE
cBoiicTBa MeTaysioB. CriocoObl MOJTy4YeHUs. 3HaueHHUe
METaJUIOB ¥  HEMETAUIOB B MpHpPoIE |
KHU3HEACATCIIPHOCTH ~ YellOBeKa W OPraHM3MOB.
Koppo3uss MeTamioB: BHIBI KOPPO3UH, CHOCOOBI
3aIIUTHl METAJUIOB OT KOPPO3HH.

Hemeramnmer. OOmue ¢u3nueckue W XHUMHUYECKUE
CBOIicTBa  HeMmeTa/ioB.  TumuuHble  CBOMCTBA
HemetauioB [V— VII rpynn. Knaccudpukauus u
HOMEHKJIaTypa COeIMHEHUI HEMETAaJUIOB.
KpyroBopoTbl OMOTEHHBIX AJIEMEHTOB B IPUPOJIE.

XuMuyeckre CBOICTBa OCHOBHBIX KJIaCCOB
HEOPraHMYECKUX BEMIECTB (OKCUIOB, THAPOKCHIOB,
KHCJIOT, COJIeH U Jp.). 3aKOHOMEPHOCTH B M3MEHECHUH
CBOMCTB MPOCTBIX BEILECTB, BOJOPOIHBIX COEAMHEHUH,
BBICIHINX OKCHJIOB U THIPOKCHUIOB.

B ToM 4ncIie IpakTHYECKUX 3aHATUI

1. IIpaktuueckoe 3anstue «CocTaBieHHE ypaBHEHUM
XUMHUUYECKHUX PEAKLUI C y9aCTUEM ITPOCTHIX U CIIOKHBIX
HEOPraHWYECKUX BEUIECTB: METAIIOB M HEMETAJUIOB;
OKCHJIOB METaJJIOB, HEMETAJUIOB U aM(OTEepHBIX
DIIEMEHTOB; HEOPraHWYECKUX KHCIOT, OCHOBAaHUN U
aM(OTEepHBIX THUIPOKCUAOB;, HEOPTaHUUYECKHX COJIEH,
XapaKTEpU3YIOIINX UX CBOMCTBA».

2. [Ilpaktnueckoe 3aHATHE «PemeHne MNpaKTUKO-
OPUEHTHUPOBAaHHBIX  TEOPETUYECKUX  3aJaHUil  Ha
CBOIicTBa, coOCTaB, TMOIy4eHHMEe U  Oe3omacHoe
MCII0JIb30BAaHUE BAKHENIIINX HEOPraHMUECKHUX BELLIECTB
B OBITY U IPAKTHYECKOM JI€ATEIHbHOCTH YEJIOBEKa.

OK 01.
OK 02.
IIK 2.3.

Tema 3.3.
Wnentudukanus
HEOPraHMYECKUX
BEILIECTB
KontponbHas
pabora 2

Conepxanue yaeOHOro MaTepraia

He npenycmorpeno

B Tom yncie npakTH4eCcKNX U J1ab0opaTOPHBIX 3aHATHI

1.  Jlaboparopnoe  3amsitue  «MnaeHTHdUKaUA
HEOPTraHMYECKUX BEIIECTB.

Kontponbnass  pabora 1o  Teme:  «CBoiicTBa
HEOPTraHUYECKHUX BEIIECTB.

OK 01.
OK 02.
OK 04.
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Paznen 4. CtpoeHune U CBOMCTBA OPraHUYECKUX BEIIECTB

30

Tema 4.1. Copepxanne yaeOHOro Marepuaa

Knaccuduxanys, | 1.ITossiaeHue U pa3BUTHE OPraHMYECKON XMMUM KaK
CTPOCHUE U Hayku. [Ipenmer oprannueckon xumun. Mecto u
HOMEHKJIaTypa 3HAUYEHHE OPTraHUYECKOW XMMHUHU B CUCTEME
OpPraHMYECKHUX €CTECTBEHHBIX HayK.

BEIICCTB 2.XMMHUYECKOE CTPOEHHUE KaK IMOPSAOK COEIUHEHHUS
aTOMOB B MOJIEKYJI€ COTJIaCHO HX BaJICHTHOCTH.
3.OCHOBHBIE  TIOJIOXKEHUS TEOPHUH  XHUMHUYECKOIO
CTpOCHUSA OPraHUYeCKUX COCIMHEHU AM.
byrnepoBa. YriepoaHblid  CKEIET OPraHUYECKOU
MOJIEKYJIBI.

4.3aBUCUMOCTb CBOMCTB BEILIECTB OT XHUMHUYECKOTO
cTpoeHust MoJiekyn. M3omepust 1 u30Mephl.

S.Ilonsitue o ¢yHkuuoHanbHOM rpynmne. Pagukai.
[TpuntUIIBI KJaccuukanuu OpraHUYECKUX
COEIMHEHUI.

6.MexayHapogHass HOMEHKJIATypa W IPUHIUIIBI
HOMEHKJIaTypbl OPraHUYECKUX COCTMHEHUM.
7.Ilonsatne 00  a30TCOAEpKAUIMX  COCAWHEHHMSIX,
OMOJIOTUYECKH aKTHBHBIX BelecTBax (yriieBojax,
XKUpax, Oenkax M JIp.), BBICOKOMOJIEKYJISIPHBIX
coeuHEHUsX (MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3BEHO).

B TOM uncIie npakTHYeCKUX 3aHSATUI

1. [IpakTrueckoe 3aHATHE «HomenknaTypa
OpPraHMYECKUX COEAMHEHUH  OTAENbHBIX KJIACCOB
(HachIlIEHHbIE, HEHACHIIICHHBIE W apOMATUYECKHE
YIIEBOIOPOABI, CIIUPTHI, (PEHOINBI, adbAETHAbI, KETOHBI,
KapOOHOBBIE KMCIIOTHI U JIP.)».

2. Ilpaktnueckoe 3ansTHe «COCTaBIEHHE TOIHBIX M
COKpAIIEHHBIX CTPYKTYPHBIX (DOPMYS OpPraHMYeCKUX
BEILECTB OTAENbHBIX KJIACCOB, UCMOJb3Ysl UX Ha3BaHUS
M0 CUCTEMATHYECKOW M TPUBHAIBHOW HOMEHKJIAType
(9THIIEH, alleTUIICH, TULepHH, PeHoN, popMallbaeTu/,
YKCyCHas KHCIIOTa, INuuuH). Pacuersl mpocteifmeit
GbopMyNbI  OPTaHUYECKOW MOJEKYINbI, HCXOAs W3
AJIEMEHTHOTO cocTaBa (B %)».

OK 01.
IIK 2.3.
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Tema 4.2.
CBolicTBa
OpraHNYeCKUX
COCIMHEHU I

Coneprkanue y4eOHOT0o MaTepuana 18
1.®dU3UKO-XMMUYECKUE  CBOMCTBA  OPraHMYECKHUX
COCMHEHUN OTAENbHBIX KJIACCOB  (0COOEHHOCTH
KJaccu(UKaui M HOMEHKJIATyphl BHYTPH KJacca;
TFOMOJIOTHYECKUH pAJ M oOwas Gopmyna; U30Mepus;
¢u3uueckue  CBOWCTBA, XUMHUYECKHE  CBOICTBA;
CIIOCOOBI TOJTYYCHHUS ):
—  [peAenbHblE  YIJIEeBOAOpPOAbl  (IKaHbBl U
LHUKJIOAIKaHbl). ['opeHMe MeTaHa Kak OJUH U3
OCHOBHBIX MCTOYHHMKOB TE€IlJla B IPOMBIIUIEHHOCTU U
OBITY. 4
2.CBoiicTBa IPUPOJHBIX YIJIEBOAOPOOB, HAXOXKICHUE
B IIPUPOJIE€ U IPUMEHEHUE AJIKAHOB;
— HemnpezeabHble (AJIKEHbl, AJKUHbI U AJIKaJHUEHBI.
3.I'openue aleTUIICHa KaK UCTOYHUK
BBICOKOTEMIIEPATYPHOT'0 IUIAMEHH ISl CBAPKHU U PE3KU
METAJIJIOB.
- ApOMATUYECKHUE YIIIEBOJAOPOIbI
1.Kucnopoaconepxaiue coequHeHuss (COUPTB U
(beHobl, KapOOHOBBIE KUCIOTHI U 3()UPbI, ANbAETUABI U
KETOHBI, )KUPBI, YTIEBObI).
2.Ilpaktuyeckoe IIPUMEHEHHE ATUJICHTJIUKOJIS,
rIMLepuHa, heHona.
3.Ilpumenenne  ¢opmanpaeryaa, — aleranblIeruja, 4
YKCYCHOM KUCJIOTBI.
4.Mplna Kak COJM BBICHIMX KapOOHOBBIX KHCIOT.
Moromue cBONCTBA MbLIA.
1.A3zoTconepxamue COCIMHEHUS (amuHBI 51
AMHHOKUCIIOTHI, OCJIKH).
2.BbICOKOMOJIEKYIIIpHBIE COSAMHEHMS] (CHHTETUYECKUE
U OMOJIOTHYECKU-AKTUBHBIE).
3.Mosnowmep, MOJUMeEp, CTPYKTYpPHOE 3BEHO.
4.Ilonumepuzanus ATUJIEHA KaK OCHOBHOE
HaIpPaBJIEHUE €Tr0 UCIIOIb30BAHMS.
S.I'eneTnueckas cBs3b MEXy KJIJaCCAMH OPraHUYECKHUX
COCTUHEHUN.

4

OK 01.
OK 02.
OK 04.
IIK 2.3.
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B ToM 4ymcIie mpakTHUecKuX ¥ 1aOOpaTOPHBIX 3aHATHMA

1. Ilpaktuueckoe 3aHsiTHE «CBOMCTBA OpraHUMYECKHX
COCIMHEHUIN OTAENBHBIX KJIAcCOB (TpUBUAIbHAA U
MEXTyHapOHAS HOMEHKJIATYpa, XUMHUYECKHE
CBOMCTBA, CITIOCOOBI IMOJTYUCHHUS ): IPEACIIbHBIC (ATKAHBI
U IUKJIOAJIKaHbl), HEMPEAeIbHbIC (AIKEHBI, AJIKUHBI U
aJIKaIMeHbI) U apOMATUYECKUE YTIIEBOJOPO/IbI, CIUPTHI
U PeHOIIBI, KapOOHOBBIE KUCIIOTHI ¥ A(DUPBI, aTTbJICT U IbI
u KETOHBI, aMUHBI u aMUHOKHCIIOTBI,
BBICOKOMOJICKYJISIPHBIE ~ COCIUHEHUsS. 3aJlaHusi Ha
COCTaBJICHHME YpaBHEHUW XHWMHUYECKUX pEaKIHid C
y4acTUEM OPraHMYECKHX BEIIECTB HA OCHOBAHHH HX
COCTaBa U CTPOCHHUSI».

2. [Ilpaktuueckoe 3amsatue «CoCTaBlIEHHUE CXEM
peakuil (B TOM YHCIE MO MPEUIOKEHHBIM IENOoYKaM
MPEBpAICHA),  XAPaKTEPU3YIOIIUX  XUMHUYCCKUE
CBOICTBA OpraHWYECKUX COCAMHEHUU OTAETbHBIX
KJIACCOB, CMOCOOBI WX TMIOJNY4YEHUS MW Ha3BaHUE
OpPraHMYECKUX COCOUHEHHH 10 TPUBHAIBLHOW WU
MEXIYHAPOAHOU CUCTEeMAaTUUECKOM HOMEHKIIATYpE.
Pemenue MIPAKTUKO-OPHUEHTUPOBAHHBIX
TEOPETHYECKUX 3aJaHUM Ha CBOMCTBA OPraHMYECKUX
COEIMHEHUH OTAENBHBIX KJIACCOB».

3.JIaGopartopHoe 3aHSTHE «[IpeBpamienus
OpPraHUYECKHX BEIECTB IPU HArpEeBAHUN.

Tema 4.3.
Wnentudukanms
OpPraHMYECKUX
BEIIECTB, UX
3HaYeHNE U
MIPUMEHEHUE B
OBITOBOH U
MIPOU3BOJCTBEHHO
H 1eITeIbHOCTH
yeJioBeKa

Copeprkanne y4eOHOro MaTepuana

1.buooprannueckue coeauHenus. Ilpumenenune u
Ouosornyeckas poib yriieBOAOB.

2.0OKuCIIeHNE YIIIEBOAOB — UCTOYHMK DHEPIMH KHUBBIX
OpraHU3MOB.

3.006nacTu NPUMEHEHUsI aMUHOKHUCIIOT.

4 IlpeBpamienuss O€nKOB MHUIMM B OpPraHU3ME.
5.buonornyeckue GyHKINU OEIKOB.

6.buonornueckue GpyHKINN KUPOB.

7.Ponp opraHuueckoil XMMHHM B peIIeHUH Hpobiem
MMUIIEBOA OE30ITaCHOCTH.

1.Ponp opranuueckoil XMMHUHM B pelIeHUH Hpobiem
SHEpreTudeckod  0e30macHOCTH, B Pa3BUTHUHU
MEAMIMHBI, CO3JaHMM HOBBIX MAaTE€pPHAIOB, HOBBIX
UCTOYHUKOB DJHEpPruu (aJbTepHATUBHBbIE HCTOYHHUKHU
DHEPIUN).

2.0macHOCTh BO3JEHCTBUSI HA JKUBBIE OPTAHU3MBI
OpraHMYECKUX  BEIIECTB  OTACIBHBIX  KJIACCOB
(YyrineBomoposl, COUPTHI, (GEHOIIBI, XJIOPOPTaHUYECKUE
IIPOU3BOJHBIE, ABJAETUIBI U JIp.), CMBICI MTOKa3aTessl
NPEJEIbHO JONYCTUMON KOHIEHTPAIHH.

B Tom umciie 1abopaTOpHBIX 3aHATHN

1.JJaboparopnoe 3aHATHE «Unentudukanus
OpTraHUYCCKUX COGI[I/IHGHI/Iﬁ OTACJIBbHBIX KJIIACCOB»

OK 01.
OK 02.
OK 04.
IIK 2.3.

16




Kontponbnas pabora mo pasmeny: «CTpoeHuwe u
CBOMCTBA OPraHUYECKHUX BEIIECTB.

Pa3,I[CJ'I 5. Kunernueckue wu TEPMOIUHAMHUYCCKUE 3aKOHOMCPHOCTHU
MMPOTCKAHUA XUMHWYCCKUX peaKHI/Iﬁ

Tema 5.1

CopepxaHue yaueOHOro Marepuaa

CkopocTb
XUMHUYECKUX
peaKLuii.
XUMHUYECKOE
paBHOBeCHE

1.CkopoCTh peakuuu, €€ 3aBUCUMOCTb OT PA3TUYHBIX
GakTOpoB:  TPHUPOIBI  PEarupyIONIUX  BEIIECTB,
KOHLIEHTpAllUU PEearupyronux BEIECTB, TEMIEPATYypPhl
Y TUIOIIAU PEAKIIMOHHOM MMOBEPXHOCTH.

2.TermoBbie 3P hEeKThl XUMUYECKUX pPEAKIUH. DK30-U
SHIOTEPMUYECKUE, PEAKIIUU

3.00paTUMOCTh PEaAKITUH.

4. XuMHYECKOE€ paBHOBECHE W €ro CMEIIEHUE IO/
NEHCTBHEM pa3iHuYHbIX (PaKTOpOB (KOHIEHTpALUs
peareHTOB WJIW TPOAYKTOB pEaKIUu, JaBJICHUE,
TeMIeparypa) Uisi CO3JaHMsl ONTHUMAJbHBIX YCIOBUMN
MPOTEKAHUS XUMUYECKUX TTPOLIECCOB.

5.ITpunuun Jle [larenbe.

B TOM uncne npakTU4EeCKNX 3aHATHU

1. Ilpaktuueckoe 3ansATHE «PelieHne NpaKTHKO-
OPUEHTHUPOBAHHBIX 3aJaHUN Ha aHauu3 (HakTopos,
BIMAIOIIMX HAa H3MEHEHUE CKOPOCTHM XHMHWYECKOU
peakuuu, B T.4. C TIO3MLHUH  DKOJIOTMUYECKU
11e1ecO000pa3HOro MOBEACHUSI B OBITY U TPYAOBOM
JEATEIBbHOCTH B LIEIAX COXPAHEHUS CBOETO 310POBbS U
OKPY’KaroIlled MPUPOTHON CPEIIbI».

2. Ilpaktnueckoe 3aHATHE «PelieHMEe NPaKTHKO-
OPHUEHTHPOBAHHBIX 33/IaHUH HA IPUMEHEHHE IPUHIIUIIA
Jle-lllatenpe  mus  HAXOXKIAEHUS  HAIpaBICHUSA
CMELIEHUS PABHOBECHUS XUMHUYECKOU PEAKIINY U AHAIIN3
(GakTOpOB, BIUAIOIIMX HAa CMELIEHHE XUMHUYECKOTO
PABHOBCCHUS».

OK 01.
OK 02.
IIK 2.3.

Pasnen 6. PactBopsl

Tema 6.1.

CopepxaHue yaeOHOTo MaTepuana

Ioustue o
pacTBopax

1.PactBOopenne kak (HU3MKO-XUMUYECKHI Mpoliecc.
2.PacTBOpBL.

3.CnocoOsl IPUTOTOBJICHUS pacTBOpOB.
PactBOoprMOCTS.

4 .MaccoBast 70Jisi pacTBOPEHHOro BemiecTBa. CMbICH
MOKa3aTesl MPeAEIbHO JOIMYCTUMON KOHLUEHTPAaluu U
€ro HCIIOJIb30BAaHME B  OIIEHKE HKOJIOIMYecKOi
0€30IMacCHOCTH.

5.IIpaBuia 9KOJIOTUYECKH 1e1eco00pa3Horo
MOBEJICHUS B OBITY U TPYAOBOW JIEATENBHOCTH B LENSAX
COXpaHEHHsSI CBOETO 3/0pOBbsi U  OKpy’Karouen
MIPUPOAHON CPEABL; OMACHOCTh BO3JCUCTBUS HA KUBbBIC
OpraHU3Mbl OIIPENIECICHHBIX BEILIECTB.

6.Pemienne npakTHMKO-OPUEHTUPOBAHHBIX PACUYETHBIX
3aJlaHU HA PaCTBOPBI, MCIOJIb3YyEeMble B OBITOBOH H
IIPOU3BOJICTBEHHON JESATENLHOCTH YEJIOBEKA.

B TOoM 4nciie npakTUYeCKUX 3aHATUIA

OK 01.
OK 02.
OK 07.
[IK 2.3.
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Tema 6.2.
Hccaenopanue
CBOICTB
pacTBOpoOB

Copneprkanue yueOHOTO MaTepralia

He npenycmoTtpeno

B Tom uucine 1a00paTopHbIX 3aHATUN

1.JIaGoparopHoe 3aHSATHE «IIpuroroBnenue
pacTBOPOBY.

OK 01.
OK 02.
OK 04.
IIK 2.3.

Paznen 7.IIpodeccuonanbHO-OpUEHTHPOBAHHOE CO/ICPIKAHUE (COIepIKaHHEe
MPUKJIIATHOTO MOJTYJISA)

Tema 7.1 Xumus B
OBITY U
MIPOU3BOJICTBEHHO
H IeATeIbHOCTH
yeJIoBeKa

Copepxanue yaueOHOro Marepuaa

l.HoBelimne AOCTHKEHHUSI XUMUYECKOM HAyKUM H
XUMHUYECKON TEXHOJIOTHU.

2.Pomp xumuu B 00€CIEUCHHH JKOJIOTHMUECKOM,
SHEpPreTUYecKoi U NUILEeBON 6e30MaCHOCTH, Pa3BUTUHU
MEIULIMHBI.

3.IlpaBmia moucka M aHaJIM3a  XMMHYECKOH
uH(pOpMallK U3 Pa3IMYHbIX MCTOYHUKOB (HAay4Has U
yuyeOHO-HayuyHas JIUTepaTypa, CpeICTBa MacCOBOM
uH(popmanuu, cetb HTEpHET).

B TOM yncne npakTM4eCKuX 3aHATHN

1. Ilpaktuueckoe 3anstue «llouck u aHaIM3 KEHUCOB O
MPUMEHEHUN XUMHUYECKHX BEIIECTB M TEXHOJOTHH C
ydgeToM Oyaymied mpoeCcCHOHAIBHOU NeATeTbHOCTH
O TeMaM: BaKHEHIINWEe CTPOMUTENbHbIE MaTepUalbl,
KOHCTPYKIIMOHHBIE ~ MaTepHajbl, KpPacKd, CTEKIIO,
KepaMuKa, MaTepuanbl Uil D3JIEKTPOHMKH, HAHO
MaTepHaibl, TEKCTHJIBHBIE BOJIOKHA, HCTOYHHKH
SHEPIuu, OpraHUYeckrue U MHUHEpalbHble YI00peHus,
JIEKapCTBEHHBIE BEILIECTBA, OBITOBASI XUMUS».

2. Ilpaktnueckoe  3anstue:  «[IpeacraBnenue
pE3yIBTATOB pEIICHUs KeHCOB B (hopMe MUHHU-IOKIIA1A
¢ mpe3eHTauuen”

OK 01.
OK 02.
OK 04.
OK 07.
IIK 2.3.

[TpomesxyTounas arrectanus (1udpdepeHIMpOBaHHbIN 3a4eT)

Bcero

78
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3. VcioBus peanuzanuu  MpOTpaMMbl  00IIE00pa30BaTEIBPHOTO yUeOHOTO

npeaMera

3.1. MarepuanbHO-TEXHUYECKOE 00ecrieueHue

Jyist peanu3anuu nporpaMMsel 0011e00pa3zoBaTeIbLHOTO NpeaMeTa
JOJKHBI OBITh PETyCMOTPEHBI ClIeIMaIbHbIC TOMEIICHHS: Y4eOHbI KaOUHET
XUMUH.

O6opynoBanue y4eOHOTO KaOWHeTa (HarJIsiAHbIE MOCOOUSs): HabOopbI
[IAPOCTEPIKHEBBIX MOJENEH MOJIEKYJ, MOJEIN KPUCTAUIMYECKHX PELIETOK,
KOJUIEKIMU TPOCTBIX M CIIOKHBIX BEIIECTB W/WIM KOJUIEKIUU IOJUMEPOB;
KOJUIEKLIMA TOPHBIX IOpPOJ M MHUHEpajoB, Tabnuna MenzaeneeBa, ydyeOHbIE
bunbMBbI, TUPPOBBIE 00pa30BaTEIbHBIE PECYPCHI.

TexHuueckue cpencrBa OOyYEHHs: KOMIIBIOTEp C  YCTpOMCTBaMu
BOCIPOM3BECHUS 3ByKa, NIPHUHTEP, MYJIbTUMEAUA-TIPOCKTOP C 3SKPaHOM,

MyJIbTUMEIUMHAS JOCKA, YKa3Ka-Mpe3eHTEeP sl IPE3CHTALIHIA.
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3.2. HudopmannoHHOE 0OecriedyeHUE peaau3aiy MporpaMMbl

1. IleyaTHble U3MaAHUS:

1. Aun¢unorenoBa, M. B. Xumus: yuyeOHHK M MPAKTUKyM AJI CPEIHETrO
npodeccuonansaoro obpazoanus / M. B. Audunorenora, A. B. baOkos,
B. A. IlonkoB. — 2-e u3a., uchp. u aon. — Mocksa: U3narensctBo HOpaiir,
2023. — 291 ¢. — (IIpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-
11719-6. — Tekct: snextponHbl // ObOpazoBarenbHas miargopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/513807 (nata oOpamenus: 03.04.2023).

2. leromuxuna, H. A. OOmas xumusa: yueOHuk s crmo / H. A.
[leronuxuna, JI. B. Munaesckas. — Cankt-IlerepOypr: Jlanb, 2021. — 164 c.
— ISBN 978-5-8114-6897-3. — TekcT: 351eKTpoHHBIN // JlaHb: 3IEKTPOHHO-
oubnuoteunas cucrema. — URL: https://e.lanbook.com/book/165824 (nata
obpamienus: 03.04.2023). — Pexxum mocTyma: Jjisi aBTOPU3. MOIb30BaTENEH.

3. Hukonbckuii, A. b. Xwumus: y4eOHUK M TPaKTUKYM JJI1 CPEIHErO
npodeccuonansHoro oopazosanus / A. b. Hukonbsckuii, A. B. CyBopoB. — 2-¢
u3., nepepad. u gon. — MockBa: U3narensctBo FOpaiit, 2023. — 507 ¢. —
(ITpodeccuonansuoe obpazoanue). — ISBN 978-5-534-01209-5. — TekcT:
anekTpoHHbIN // OOpaszoBarenbHas miargopma FOpaiit [caitit]. — URL:
https://urait.ru/bcode/513537 (nata oopamenus: 03.04.2023).

4. Xumusi: y4eOHMK ISl cpefHero mpodeccuoHanbHOro obOpa3oBaHus /
1O. A. Jle6enes, I'. H. ®anees, A. M. I'ony6es, B. H. IllamoBair; mox o6reit
penaknuenn I'. H. ®danmeeBa. — 2-¢ wm3a., mepepab. u gom. — Mockaa:
M3narensctBo  Opaiit, 2023. — 431 c¢. — (IlpodeccuonanpHoe
obOpazoBanue). — ISBN 978-5-9916-7723-3. — TekcT: »1IeKTpOHHBIN //
O6pazoBatenbHas maTdopma Opaiit [caiiT]. — URL:
https://urait.ru/bcode/513073 (nara ob6pamenus: 03.04.2023).

2. JIonoJTHUTEIbHBIC UCTOYHUKH:

1. T'yceBa, E. B. Xumusa gns CIIO: yuyeOno-meTonuueckoe nocodue / E. B.
I'ycera, M. P. 3uranmmuna, J[. . Kynukoa. — Kazans: KHUTY, 2019. — 168
c. — ISBN 978-5-7882-2792-4. — TekcT: anekTpoHHbIH // JIaHb: 2IeKTpOHHO-
oubnuoteunas cucrema. — URL: https://e.lanbook.com/book/196096 (nata
obpamenus: 03.04.2023). — Pexum nocTyna: ajisi aBTOPU3. OJIb30BATENECH.

2. Yepnukona, H. FO. Xumus B 10CTYyITHOM H3JI0KEHUU: yueOHOE mocodue Asis
cno / H. FO. YepnukoBa. — 2-e u3sf., crep. — Cankr-IlerepOypr: Jlans, 2022.
— 316 c. — ISBN 978-5-8114-9500-9. — Texkcrt: amekTpoHHbIi // JlaHb:
AIEKTPOHHO-OMOIMOTEeUHAs cucTema. — URL:
https://e.lanbook.com/book/195532 (nata o6pamenus: 03.04.2023). — Pexum
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JOCTyMa: JJisl aBTOPU3. OJIH30BATEIICH.

3. IleBnunpina, JI. B. Xumus: yue6noe nocodbue / JI. B. llleBHuipina, A. .
AmnapueB. — HoBocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-
— TexcT: a5ekTpoHHbIH // JIaHb: 351eKTpOHHO-0MOInoTeuHas cuctema. — URL:
https://e.lanbook.com/book/118505 (mata obpamenus: 03.04.2023). — Pexum
JIOCTYyTIA: JIsl aBTOPU3. MOJIb30BaTENEH.

4. baunos, JI. H. Xumus: yueonuk nis CI10 /JI. H. baunos, U. JI. Tlepduiiosa,
T. B. CokonoBa. — 2-e u3f., crep. — Cankrt-IletepOypr: Jlans, 2021. — 260 c.
— ISBN 978-5-8114-7904-7. — TekcT: snexkTpoHHbIN // JlaHb: 3JI€KTpOHHO-
oubmmoreunass cucrema. — URL: https://e.lanbook.com/book/167183 (nata
obpamenus: 03.04.2023). — PexxuM qocTyma: aJjisi aBTOpU3. MOJIb30BATEIICH.

5. Uepnukona, H. 0. Pemraem 3agaun mo XuMuu caMOCTOSITEIBHO (C OTBETaMHU
u pemenusimu) / H. 1O. Uepnukona, E. B. MemepsikoBa. — 2-e u3., crep. —
Cankr-IletepOypr: Jlanb, 2023. — 330 c¢. — ISBN 978-5-507-45904-9. —
Tekct: anmexkTpoHHbIN // Jlanb: anekTpoHHO-OuOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/291209 (nata obpamenus: 03.04.2023). — Pexum
JOCTyMa: AJIsl aBTOPU3. TTOJIb30BATEIECH.

6. Pesnukos, B. A. COOpHUK 3a/1a4 U YIPaXKHEHHUM MO OPraHUYECKOH XUMUU /
B. A. Pe3nukoB. — 3-¢ u3j., crep. — Cankr-IletepOypr: Jlans, 2023. — 336 c.
— ISBN 978-5-507-46011-3. — TekcT: 31eKTpoHHbIN // JlaHb: 3JIEKTPOHHO-
oubmmoreunass cucrema. — URL: https://e.lanbook.com/book/293012 (mara
obpamenusi: 03.04.2023). — PexuM gocTyma: aJisi aBTOpU3. TOJIH30BATEIICH.

3. DIEKTPOHHBIE U3AAHUS

1. hvsh.ru — XKXypnan «Xumus B mikomie».

2. https://postnauka.ru/themes/chemistry — JIeKUuM 10 XUMUHU Ha CalTe
[ToctHayka. http://gotourl.ru/4780 (http://elementy.ru/)

HaydHo-nionysipHbIiA MPOEKT «DIEMEHTHI OOJIBIIION HayKn» ((hU3uKa, XUMHUS,
MaTeMaTrKa, aCTPOHOMHMSI, HAYKH O KM3HU, Hayku o 3emie). HoBocTu Haykw,
KHUTH, HAYYHO-TIOMYJISIPHBIE CTAThH, JICKIIUH, SHIIUKIIOTEANH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit HayuHO-TIONYJISIpHOTO KypHaia «llorenunam». XKypnan nzgaércs ¢ 2005
r.,c 2011 r. — pazgen «Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)

CaiiT Hay4HO-TIOMYJISPHOTO KypHaJIa « XUMUA U KU3HbY». JKypHan u3naércs ¢
1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkpbITast 35eKTpoHHAsT ONOIMOTeKa XUMIYecKoro opTtaina «Chemnety,
COJEPKUT yueOHbIe U HH()OPMALIMOHHBIE MaTepUaibl AJIs MIKOJIbHUKOB U
yuuTenei. B Helt MOKHO HalTH y4eOHMKH 1O OOIIEeH U HEOPTaHUYECKOM
XUMUH, OPraHUYECKON XUMHUHU, MYJIbTUMEINAMATEPUAIIBI, a TAKKE 3a/1a4n
XUMHUYECKUX OJIMMITNAA]] C PEIIEHUSMH, 3a/1a4¥ BCTYIUTEIbHBIX 3K3aMEHOB JIJIS
a0UTypHUEHTOB.
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6. http://eotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
Nudopmarnmonnsie Matepuaibl 00 onumnuanax: MoCKOBCKOW FOPOICKOM,
Bceepoccuiickon, MenneneeBckon, MexnynaponHou. [IpuBenensl 3anauun
TEOPETUUYECKHUX U HKCIIEPUMEHTAIBLHBIX TYPOB, OJAPOOHBIE PEIICHUS, CIIUCKHU U
dboTtorpaduu nmodbeautenei.

7. http://eotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema TUCTaHIIMOHHOTO O0yUYeHHUs, HAllpaBJECHHAs B TIEPBYIO ouepeab Ha
MOATOTOBKY K OJIUMITUAJIaM BCEX YPOBHEWU — OT IIKOJIbHBIX J0
MexnayHnaponHoi. CaliT coIep UT OTPOMHOE KOJIMYECTBO 3a/1a4,
CTPYIIHUPOBAHHBIX KaK [0 TEMaM, TaK U Mo ouMnuaaam. [1o BceM 0OCHOBHbIM
pazzaesiaMm XUMHUU TPUBEJIEH TEOPETUUYECKUI MaTepual U pa300paHbl pelieHUs
TUIIOBBIX 33]1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Toptan mo HanoTexHoJOTHUAM. OCHOBHAS 11€71b — Pa3BUTHE 00pPa30BaHUS B
00JIaCTH HAHOTEXHOJIOTHM U MOATOTOBKA K HHTEPHET-OJIMMITHA/IE 110
HAHOTEXHOJIOTUSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cnpaBouHas uHpopMaiys 0 XMuMUYECKUX JIeMEHTaX U UX
CBOMCTBaX (Ha aHTJIMICKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/)

PycCKOS3BIYHBIN CalT O CBOMCTBAX XMMHUYECKUX IIEMEHTOB.

11. http://eotourl.ru/7180 (https://www.lektorium.tv)

Hekommepueckuii caiiT OHJIaiiH-00pa30BaHusl, COJEPKUT MHOTO MHTEPECHBIX
00pa3zoBaTEIbHBIX KyPCOB U BUCOJICKIMM JIs IIKOJbHUKOB, CTYJACHTOB U
yuuTene. ECTh HECKOBKO KYypCOB MO XUMUHU.

12. http://gotourl.ru/4800 (https://www.cas.org/)

Caiit Chemical Abstract Service — caMblii aBTOPUTETHBIN B MUPE XUMUU
nH(OPMAITMOHHBIA HHTEPHET-pecypc (CalT TUIATHBIN).

13. http://www.organic-chemistry.org/

[Topras no opraHuyecKOr XMMHUHU Ha aHTJIUMCKOM SI3BIKE.

14. http://www.xumuk.ru

CaiiT 0 XUMHH: KITACCHYECKUE YUeOHUKH, CTPABOYHUKH, DHITMKIIOICTUH,
MOUCK OPraHUYECKUX U HEOPTraHUYECKUX PEAKIUi, COCTABIICHUE YPAaBHEHUI
peaKiuu.

15. http://orgchemlab.com/

Caiit, mOCBALIEHHBIN MpaKTHYECKON paboTe B 1abopaTopuu
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4. KoHTposb U OIIEHKa pPE3yJIbTaTOB OCBOEHHUS OOIIe00pa30BaTEIHLHOTO
npeaMera

KoHTposib M OIIEHKa pacKpBIBAIOTCS dYepe3 AMCIUILTMNHAPHBIC pPEe3YIbTaThI,
YCBOCHHBIC 3HAHUA U MIPHOOPETEHHBIC 00YUYAIONUMCST YMEHUS, HAIIPABIICHHBIC
Ha (opMHUpOBaHUE OOIMUX U MPOHECCHOHATHHBIX KOMIIETEHITUH

Oob6masi/mpodeccnoHanbHasA Paznen/Tema Tun oueHOYHbIX MEPONIPUATHIA
KOMIIeTeHIIMHA
OK 01. Paznen 1 - OIICHKA TECTOBBIX 3aJaHMI;
Tema 1.1 - OLICHKA MPAaKTUYECKUX 3aHATHH;
OK 01. Paznen 1 - OIICHKA TECTOBBIX 3aJaHMI;
OK 02. Tema 1.2 - OlIEHKA MPaKTHUUECKUX 3aHATHHA;
OK 01. Pazgen 2 - OLEHKA NMPAaKTUYECKUX 3aHATHH;
OK 04. Tema 2.1
OK 01. Paznen 2 - OlIEHKA MPAaKTHUYECKUX 3aHITHIA;
OK 04. Tema 2.2 - OIIEHKA BBIMIOJIHEHHSI JTA0OPATOPHBIX 3aHATHIA;
- KOHTpOJIbHAS paboTa Mo TeMe
OK 01. Pazgen 3 - OIICHKA TECTOBBIX 3aJaHHM;
[IK 2.3. Tema 3.1 - OLIEHKA MPAaKTHUYECKUX 3aHATHH;
OK 01. Pazgen 3 - OIICHKA TECTOBBIX 3aJaHHM;
OK 02. Tema 3.2 - OLIEHKA NMPAKTHUYECKUX 3aHATHH;
MK 2.3.
OK 01. Paznen 3 - OIIEHKA BBITIOJHEHUS Ta00PATOPHBIX 3aHSTHIA;
OK 02. Tema 3.3 - KOHTpOJIbHAS paboTa Mo Teme
OK 04.
OK 01. Paznen 4 - OIlEHKA MPaKTHIECKUX 3aHATHH;
IK 2.3. Tema 4.1 - OIIEHKA PE3YJIbTATOB YCTHBIX OTBETOB;
OK 01. Pasnen 4 - OLIEHKA NMPAaKTUYECKUX 3aHATUH;
OK 02. Tema 4.2 - OIIEHKA BBINIOJIHEHHS JITa0OPATOPHBIX 3aHATHIA,
OK 04.
MK 2.3.
OK 01. Paznen 4 - OIIEHKa NMPaKTUKO-OPUEHTUPOBAHHBIX 3a/IaHU;
OK 02. Tema 4.3 - OLICHKA BBHINIOJIHEHUS Ta0OPATOPHBIX 3aHATHIA;
OK 04. - KOHTpOJIbHAsS paboTa Mo TeMe
MK 2.3.
OK 01. Paznen 5 - OIleHKAa MPaKTHIECKUX 3aHATHHA;
OK 02. Tema 5.1 - OIIEHKA PE3YJILTATOB YCTHBIX OTBETOB;
[K 2.3.
OK 01. Pa3znen 6 - OIICHKA MPaKTUKO-OPUEHTUPOBAHHBIX 3a/IaHU;
OK 02. Tema 6.1 - OIIEHKA PE3yIhTaTOB YCTHBIX OTBETOB;
MK 2.3.
OK 01. Paznen 6 - OIICHKA Pe3yJIbTaTOB YCTHHIX OTBETOB;
OK 04. Tema 6.1 - OLICHKA BBITIOJIHEHUS 1a00PATOPHBIX 3aHSATHIA;
MK 2.3.
[IpodeccnonanbHO OPUEHTHPOBAHHOE COCPIKAHKE
OK 01. Paznen 7 - 3aIl[UTa Kekca;
OK 02. Tema 7.1 - nuddepeHIMpPOBAHHEIN 3a4€T
OK 04.
OK 07.
IK 2.3.
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