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Pabouass nporpamma OMCUMIUIMHBI paccMoTpeHa Ha [legaroruueckom

copere Komnemxa Yenl'Y u pexkoMeHaoBaHa K YTBEPXKIACHHUIO (ITPOTOKOJ
sacenanns Ne § ot « 27 » Coy 2024 rona).

[Ipencenaresns [lenarornueckoro coBeTa /(, ’(f/’ /M.B. Haiin/

v

PabGouas nmporpamma JuCHUIUIMHBI pa3paboTaHa Ha OCHOBE (heliepaabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEILHOTO CTaHJapTa CPEIHEro o0IIero oopa3oBaHus,
yTBepxkaeHHoro Ilpukazom MunnpocBemenusi Poccun ot 12.08.2022 N 732 u
IMPUMEPHOH TporpaMMbl IO JaHHOK 0O0Ie00pa3oBaTeIbHON  JAUCIUILIINHE,
paccMOTpeHHOM M ofoOpeHHo Ha 3acemanuu Ilemarormueckoro copeta ®I'BOY
JI1O UPTIO (ITpoTtokoa Ne 13 ot 29.09.2022 r)
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1. OBIIASL XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBI
OBHIEOBPA3ZOBATEJIBHOU JUCHUIIJIMHBI « XUMUSA»

1.1. MecTO IMCHMILIAHBI B CTPYKTYpPe NPOrpaMMbl OATOTOBKH
CIEeNUAJIMCTOB CPeHero 3BeHa

Oo6meoOpazoatenpHas  aucnumimHa  CO0O0.02.03  Xwumus — sBiIAeTCS
o0s3aTeNbHOM 0a30BOM JUCHUIUIMHOW 00I1€00pa30BaTeIbHOW MPOrpaMMbl B
coorBeTrcTBUM ¢ @PI'OC CIIO mo cneuualabHOCTU 35.02.01 Jlecnoe wu
JIECOTIaPKOBOE XO3SMCTBO.

1.2. HeJII/I H INIAHUPYEMBIE PE3YJIbTAThI OCBOCHHUA TUCHMUIIJIMHBI

1.2.1. Ileau AMCUUILIMHBI

dopMUpOBaHUE Y CTYJEHTOB MPEJICTABICHUS O XUMHUYECKON COCTaBIISIFOIIEH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHpPAa KAK OCHOBBI TPUHATUS pEUICHUU B
JKU3HEHHBIX M TPOU3BOJICTBEHHBIX CHUTYallUsX, OTBETCTBEHHOI'O IIOBEICHUS B
IIPUPOJTHOM CpeneE.

3amauu TUCHUILUINHBI:

1) chopmMupoBaTh MOHUMAHKE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYCCKUX
IIPOLIECCOB U SIBJICHUM B OKPYKAIOLIEH CpeJie, LIETOCTHOM HAYYHOW KapTHUHBI MUPA,
B3aMMOCBSI3H M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS  COCTaBJIATH  (OPMYJIbI  HCOPraHUYCCKUX U
OpraHUYECKUX BEUIECTB, YPABHEHUSI XUMHUYECKUX PEAKIHi, OOBSCHITh UX CMBICT,
UHTEPIPETUPOBATHPE3YIHTATHI XUMHUUYECKUX IKCIIEPUMEHTOB,

3) cdhopmupoBaTh HABBIKM TMPOBEACHHUS IPOCTCHINNX XUMHYCCKHX
HKCIIEPUMEHTANILHBIX HCCIICIOBAHUNA C COOJIOJIEHHEM TMpaBmil 0E30MacHOTO
oOparieHusIC BEIECTBAMH 1 J1a00paTOPHBIM 000PYT0BAHHEM;

4) pa3BUTb YMEHHUS KCIIOJIb30BaTh MH(POPMAIIMI0 XMMHYECKOIO Xapakrepa
U3 pa3INYHbIX UCTOYHUKOB;

5) chbopmMupoBaTh  yMEHHS ~ NPOTHO3UPOBATH  IOCIEACTBHS  CBOCH
JEATCIBHOCTH M XUMHUYECKUX TMPUPOJHBIX, OBITOBBIX U IMPOU3BOJICTBEHHBIX
MPOILIECCOB;
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chopMHpPOBaTh TOHUMAHUE 3HAYMMOCTH JOCTHKEHUN XUMUUYECKON HAYKH U

TEXHOJIOTHH JJIsl pa3BUTHS COIMATBLHOM U IPOW3BOACTBEHHOM cdep.

1.2.2. Tlnanupyemble pe3yabTaTbl OCBOeHHs 001Ie00pa3oBaTeIbLHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Kox m HauMeHOBaHUe
(popmupyembix
KOMIIeTeHITH I

IInanupyemble pe3yJbTaThl 0CBOCHHUS TUCIHUIIIMHBI

Oowmme

JAucnunanHapHsie (MpeaMeTHbIE)

OK 01. Beibupats
CIIOCOOBI pENICHUS 3aj1a4
npohecCHOHATBHOM
JeSITeIbHOCTH
IMPUMCHUTECIIBHO K
Pa3IMYHBIM KOHTEKCTaM

B yacTi TPyAOBOr0 BOCIUTAHMSA:

- TOTOBHOCTb K TpPYyAY, OCO3HaHUE
[IEHHOCTU MacTePCTBa, TPYIOIO0HE;
- TOTOBHOCTH K aKTUBHOM
JACATCIIbHOCTHU TEXHOJOTHYECKON U
COLMaNbHOU HaIlpaBJICHHOCTH,
CIOCOOHOCTH WHUIMAPOBATB,
IUIAHUPOBAaTh M CaMOCTOATEIHHO
BBITIOHSTH TAKYIO IEATEIEHOCTD;

- HWHTEpEeC K pasmudHbIM cdepam
mpo(heCCUOHANBHON  NIEeATCIILHOCTH,
OBnanenue YHUBEPCATbHBIMU
y4eOHBIMU MO3HABATEIFHBIMA
JIEACTBUSIMHU: a) 0a3oBble
JIOTHYeCKHue JeHCTBHA:

- CaMOCTOSTENHHO (HOPMYITUPOBATH
U aKTyallu3upoBaTh  MNpoOIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIWBaTh CYIIECTBEHHBII
MpU3HAK WX  OCHOBAaHUSA IS
CpaBHEHHS,  KlacCUUKAUKA U
0000IIIeHHS,;

- ONpENeNATh INEeNu NEeATEIbHOCTH,
3a/1aBaTh MapaMeTPhl U KPUTEPHUH UX
JIOCTIKCHUS,

- BBISBISITH 3aKOHOMEPHOCTH U
MPOTHUBOPEYHS B PAcCMaTPUBaEMbIX
SIBJICHUAX

- BHOCHUTH KOPPEKTHUBBI B
JIeATENBHOCTD, OILICHUBAaTh
COOTBETCTBHE pPE3yJbTATOB IEIIAM,
OLICHNBATh PUCKHU HOCHC}ICTBI/Iﬁ
JIeATETIbHOCTH;

- pa3BHUBaTh KPEATHBHOE MBIILICHUE
TIPH PEIIEHUH KU3HEHHBIX MPOOIeM
0) 0a3oBble HCCIeN0BATEIbLCKHE
AelcTBUSA:

- BJIaACTh HaBbIKaMH yqe6Ho-
HCCIIEN0BATEAbCKOH W MNPOEKTHOU

- BJIAQJIETh CHUCTEMOH XHUMHYECKUX

3HaHUH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraroIye MTOHSTHSA
(XuMHYECKHI 9JICMCHT, aTom,

3JIEKTPOHHAsE 000JI0YKa aToMa, S-, P-
, -2JIEKTPOHHBIE OPOUTAIIN aTOMOB,
WOH,  MOJEKyJa,  BaJeHTHOCTb,
AIIEKTPOOTPUIIATENBHOCT, CTENEHb
OKHCIICHHS, XUMHYECKas  CBS3b,
MOJIb, MOJISIpHasi Macca, MOJISIPHBIN
00BeM, YTIICPOIHBIH CKeJIeT,
(yHKIMOHANBHAS TPYIIa, pajuKal,
U30MepHs, H30MEpHI,
TOMOJIOTHYECKHI  PsAl, TOMOJIOTH,
YTIEBOAOPOIBL, KHCIIOPO/I- u
azoTcojiepXKaliie COE/IMHEHHH,
OMOJIOTHYECKN AKTUBHBIE BEIIECTBA
(yrneBosl, JKHPBI, Oenkn),
MOHOMEp, TIOJIUMEP, CTPYKTYypHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCJIHEHUS, KpHCTaITHYEeCKast
pererka, THIIBI XUMHUYECKUX
peaxuuit (oxucIUTENBHO-
BOCCTaHOBUTEJIbHEIC, 9K30-H
9HJIOTEPMHUYECKHE, peakun
HMOHHOTO oOMeHa), pacTBop,
3JIEKTPOJINTBI, HEBJIEKTPOJIUTHI,
AIIEKTPOJINTHYECKAS  JHCCOLIMAIINS,
OKHUCITUTENb, BOCCTaHOBHTEIIb,
CKOpOCTh  XMMHYECKOM peakiuH,
XMMHUYECKOE PABHOBECHUE), TCOPHH U
3aKOHBl  (TEOpUSI ~ XUMHUYECKOTO
CTPOCHHUSI OPTraHMYECKUX BEIIECTB
AM. Bytneposa, TEOpHUs
AIIEKTPOJIMTHYECKON JTUCCOIIMAIIHH,
MEPUOINYECKUI 3aKOH J.H.
MenpaeneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHH 53K XUMHH,
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JIeSATEIILHOCTH,
pasperieHus IpooeM;

HaBBIKaMH

- BBISIBJISITH
CJIEJICTBEHHBIE CBSI3H u
aKTyaJu3UpOBaTh 3ajauy,
BBIIBUTATh THUIIOTE3Y €€ PELICHMS,
HaXOAMTh apryMEHTHI JUIst
JI0Ka3aTeNIbCTBA CBOMX
YTBEP)KICHUH, 337aBaTh MapaMeTphl
Y KPUTEPUH PELICHHUS;

- aHaJU3UpOBaTh TOJY4YEHHBIE B
XOJIe PELICHMS 3aJaud pe3yJIbTaThl,

MIPHYUHHO-

KPHUTUYIECKU OIICHUBATh
JIOCTOBEPHOCTD,
HN3MCHCHUC B HOBBIX YCJIOBUAX,

00J1aCTH KU3HEACATCIBHOCTH;

PasHbIX IPEeAMETHBIX 00JIacTel;
- BBIIBUTAaTh  HOBBIC
npeasiaraTh

MOJXO/IBI U PELLICHHUS;

O3HABaTEIbHOU U
MIPaKTUKE

IIPOrHo3upoOBaTh

- YMETb INEPCHOCUTH 3HaHUA B
IMMO3HABATCIIBHYIO U TMPAKTUYCCKYIO

- YMETb WHTEIPUPOBATH 3HAHUS U3

1591(S)7
OpUTMHAJIbHBIE

- CIHOCOOHOCTHh MX MCHOJIB30BAHUS B
COLIMAILHOM

¢dakTonoruyeckue  CBEACHUS O
CBOMCTBAX, COCTaBe, IMOIYYECHUH H
6e30macHOM UCIIOJIb30BAHUHI
BOXHEHIINX  HEOPraHUYeCKUX U
OpPraHUYECKUX BEIIECTB B OBITY U
MIPAKTUYECKON JIeATEIbHOCTH
YeNI0BEKa; YMETh BBISBIISITD
XapaKTepHbIE MIpU3HAKH u
B3aMMOCBSI3b M3YUYECHHBIX IOHSATHH,
MPUMEHATh COOTBETCTBYIOLINE
MOHATHS TIPU ONMCAHUU CTPOCHHUS U
CBOICTB HEOPTraHUYECKUX u
OpraHMYECKUX  BEHIECTB MW HX
MIpeBpaIleHNH; BBISIBIISATD
B3aMMOCBSI3b XUMHUYECKHUX 3HAHUH C
MOHATHAMH M TPENCTaBICHUAMHA
JIPYTHX €CTECTBEHHOHAYYHBIX
MpeIMETOB;

YMETH HCIOJIB30BaTh HANMEHOBAHHSA
XUMHYECKHAX COCMHEHHIN
MEXTyHapOIHOTO cor3a
TEOPETHUUECKOW M NPUKIATHON
XUMHM ¥ TpPUBHAIBHBIE HAa3BaHHA
BOKHEUIITUX  BEIMIECTB  (ITHUIICH,
aleTHIIEH, TJIMIEPYH, ¢deHom,
(dbopmanbreru, ykCycHas KHUCIIOTa,
[JIMUWH, YTapHbIA ras3, yrJIeKHUCIbId
ra3, amMMHaK, TalleHas HW3BECTb,
HeraleHasl U3BeCTh, IMUThEBas COJA
U JIPYTHX), COCTaBJIATH (OPMYJIIBI
HEOPTraHWYECKUX M OPraHWYEeCKHX
BEUIECTB, YPaBHEHUS XHMHYECKHX
peakuuii, OOBACHATH HX CMBICI;
MOTBEPKIATh XapaKkTepHbIE
XUMHYECKUE CBOICTBA  BEIIECTB
COOTBETCTBYIOIIUMHU
SKCIIEPUMEHTaMH W 3alHCAMH
YpaBHEHUN XMMHUYECKUX PEAKLIUI;
YMETh YCTaHaBIUBAaTh
MIPUHAJIEKHOCTh H3Yy4YEHHBIX
HEOPTaHWYECKUX W OPraHWYEeCKHX
BEIIECTB K OMpEeNEeHHBIM KiIaccaM
u rpynmnam COETMHEHNUH,
XapakTepu3oBaTh WX COCTaB M
BAKHEHINME CBOMCTBA; OINPEACIATH
BUIBI XUMHUYECKUX cBA3EH
(KoBaneHTHas, HOHHA4,
METaJJINYecKas, BOJOPOJIHAS), THUIIBI
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KpUCTAJTMYECKUX peleTox
BEIIECTB; KJaccu(puIupoBaTh
XUMHUYECKHE peakuumy;
chopMHUpOBaTh MPEACTABICHUS: O
XUMHUYECKON COCTaBIISIIOIIEH
€CTECTBEHHOHAYYHON KapTHHBI
MHUpa, POJIM XUMHUU B TIO3HAHUU
SIBIIEHU I MIPUPOJIBI, B
(GbopMHpPOBaHMM  MBILUICHUS U
KyJIbTYpPBI JIMYHOCTH, ee
(YHKIMOHANBHON rPaMOTHOCTH,
HEO0X0IUMOi JUISL peleHns
MPAKTUYECKUX 3a1aq u
9KOJIOTUYECKHU 000CHOBaHHOTO
OTHOIIIEHUSI K CBOEMY 3J0POBBIO U
IPUPOIHOU cpene; YMETh
MIPOBOJIUTH pacueTsl o
XUMHYECKUM bopmynam u
YPaBHEHUSIM XUMHUYECKUX PEAKIHI C
HCIIOJIb30BaHNEM ¢busnuecKux
BEJIMYUH, XapaKTepU3YIOLIUX
BEIECTBA c KOJIMYECTBEHHOMN
CTOPOHBI: MAacCHlI, o0BemMa
(HOpManpHBIE ~ YCIIOBHSI)  Ta30B,
KOJIMYECTBA BEIIECTBA;
HCIIOJIb30BaTh CUCTEMHBIE
XUMHYECKUE 3HAHUS JUIS TPUHSATHUSL
peLieHui B KOHKPETHBIX

JKU3HCHHBIX CUTYyalUsX, CBA3AHHBIX
C BEHICCTBAMU U UX NPUMCHCHHUCM

OK 02. Mcnionb30Bath
COBpPEMEHHBIE CPEJICTBA
MOWCKA, aHAITN3a U
HHTEPIPETALIUU
UHQOpMAIH, 1
UHPOPMAIHOHHBIC
TEXHOJIOTHH JIJIs
BBITIOJTHEHHUS 33124
podeCCHOHATEHOM
JeSITeIbHOCTH

B o0gacTH HEeHHOCTHM HAY4YHOTO
TO3HAHMA:

- c(hOopMHPOBAHHOTO
MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHUSA
HayKd M OOILECTBEHHOW INPAaKTHKH,
OCHOBAaHHOT'O Ha JWAJOre KyJbTyp,
CIIOCOOCTBYIOIIIETO OCO3HAHUIO
CBOETr0 Me€CTa B MOJHUKYJILTYPHOM
MHpE;

- COBEpUIEHCTBOBAHUE SI3bIKOBOW U
YUTATENbCKON KYJbTYPBI Kak
CpEJICTBA B3aUMOJICHCTBHSI MEXAY
JIIOJBbMH U IO3HAHHS MUPA;

- OCO3HAHME IIEHHOCTH HAay4YHOU
JIeATEIbHOCTH, TOTOBHOCTh
OCYILECTBIIATh MIPOEKTHYIO u
HCCIIEN0BATEIBCKYIO  JEATENbHOCTD

- YMCThb IIJIAaHUPOBATH W BBINIOJIHATH

XUMHUUYECKUN JKCIIEPUMEHT
(npeBpareHus OpraHu4eCcKuX
BEIIECTB npu HarpeBaHuw,

MOJy4YEeHUE ITHJICHA U U3Y4YEeHHUE ero
CBOMCTB, Ka4YeCTBEHHBIC PEaKIMU Ha
QIBACTUABL, KpaxMall, YKCYCHYIO
KHCJIOTY; JEHATypalus OeKOB TpHU
HarpeBaHWM, I[[BETHBIC  PEaKIUU
0eJKOB; MIPOBOJUTD peaxkuun
HOHHOTO 0OMEHa, ONPEACIISATh CPEIy
BOJIHBIX PACTBOPOB, KaueCTBEHHbBIE
peakuuu Ha cynbgar-, KapOoHaT- U

XJIOpUA-aHUOHBI, Ha KaTHOH
aMMOHMUA, peumaTtb
SKCIICPUMCHTAJIbHBIC 3agadyu 1o

temam "Metaiuiel" 1 "Hemeramnsr")
B COOTBETCTBHHM C  TPaBWJIAMHU

© DIrBOY BO «Uen'V»




Muno6puayxu Poccun

DY

denepanbHOE roCyJapCTBEHHOE OIOIKETHOE
00pa3oBaTeNnbHOE YUPEKICHUE BHICIIIETO 00pa30BaHUs

«Yensbuncknii rocynapcrseHHbi yauBepeute» (PI'BOY BO «Uenl'Vy»)
Komnemx Yenl'Y

Pabodas mporpamMMa TUCIUATUTAHEL
C00.02.03 Xumus
CrenmansaocTh 35.02.01 JlecHoe 1 j1ecomapKoBOe X03HCTBO

Bepcus noxymenra - 1

cTp. 8 u3 26

IIepBsiit 3Kx3eMILIAP

KOITHA Ne

WHJMBUAYaJIbHO U B TPYIIIIC;
Osaanenne YHHBEPCATbHBIMHU
y4eOHBIMHU NMO3HABATEIbHBIMHU
AelCTBUSAMM:

B) paboTa ¢ uHdopManmei:

- BIajeTh HAaBBIKAMHU IIOIYYCHUS
WHPOpPMAaUK ~ U3  HMCTOYHHUKOB
pasHbIX THUIOB, CaMOCTOSTEIHHO
OCYHIECTBIATH  TOWCK,  aHAIu3,
CHCTEeMaTH3aIHI0 U HHTEPIIPETALUIO
uH(OpMALIMKM PA3IUYHBIX BHIOB U
(hopM TpencTaBIeHUS;

- CO37aBaTh TEKCTHl B pA3IMYHBIX
dopMaTax ¢ yYETOM Ha3HAUCHUS
WHQOPMAIUH U IETICBOH ayAUTOPHH,
BEIOMpas  ONTHUMAIbHYI  (Qopmy
MpECTABICHUS U BU3yaln3allni;

- OLICHMBAThH JIOCTOBEPHOCTH,
JETUTUMHOCTh ~ MH(pOpPMAINH, e
COOTBETCTBHE MPaBOBBIM "
MOpPaIbHO-3THYECKUM HOpMaM;
UCIIOJIb30BaTh cpencTaa
WH(POPMAITMOHHBIX u
KOMMYHHUKAIIMOHHBIX TEXHOJOTHIl B
peleHnn KOTHUTHBHBIX,
KOMMYHHUKATUBHBIX "
OpraHU3alMOHHBIX 3aja4 c
COOITI0/ICHIEM TpeOOBaHUIA
3PrOHOMUKH, TEXHHUKH
0e3o0rmacHoCTH, THTHEHBI,
peCypcocOepekeHUs, MPaBOBBIX U
ITUYECKHUX HOPM, HOPM
WH(POPMAITMOHHON 0€301TaCHOCTH;

- BJIQJICTh HABBIKAMH PACIIO3HABAHUSI
u 3aIIUTHI UHPOPMAITUH,
WH(POPMAITMOHHOW  0e30MacHOCTH
JMYHOCTH;

TEXHUKHU Oe3omacHoCTH npu
oOpamieHMM ¢ BEIIECTBAMH U
1abopaTOPHBIM obopymoBaHEM;
NPEACTaBIATh pe3yIbTaThl
XUMHAYECKOTO  DKCIEpHMEHTa B
dhopme 3aIUCH ypaBHEHUI
COOTBETCTBYIOIIMX  pEakuui |
(opMyIHpOBaTh BBHIBOJBI HA OCHOBE
3THX  pE3yJNbTaToOB; -  yMETh
aHAITU3UPOBATh XUMAYECKYIO
WHPOpPMALMIO,  TOJNydyaeMyl U3
pasHbIX  WCTOYHUKOB  (CpeiCTB
MaccoBoi  WHGOpPMAIMH,  CETh
WnTtepner u napyrue); - BIaAeTh
OCHOBHBIMU MCTOAaMH HAY4YHOI'O
MO3HAHUS BEIIECTB U XUMHYCCKHX
SIBJICHUI (HAOJIOIEHUE, U3MEpPEHUE,

SKCIIEPUMEHT, MOJICIUPOBAHUEL); -
yMETh TMPOBOJUTH pacyeThl IO
XUMHAYCCKUM bopmynam u

YPaBHEHUSIM XUMUYECKHX PEAKLUN C

UCIIOJIb30BaHUEM bm3rIecKux
BEJINYMH, XapaKTepU3YIOMINX
BEILIECTBA c KOJIN4ECTBEHHOM
CTOPOHBI: MAacChl, o0BemMa
(HOpManbHBIE ~ YCIIOBHSI)  Ta30B,
KOJINYeCTBa BEIIECTBA;
WCTIOJIb30BaTh CHCTEMHEIE
XMUMHUUYECKHE 3HAHUS JUIS TPHHATHS
penIeHui B KOHKPETHBIX

JKM3HCHHBIX CUTyallMAX, CBA3AHHBIX
C BCHICCTBAMU U UX NPUMCHCHHUECM

OK 04. Db dextnBaO
B3auUMOJICHCTBOBAThL U
paboTaTh B KOJUICKTUBE U
KOMaH/IC

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSTEIIBHOCTH u
CaMOOTPEEICHUIO;

-OBIIaJICHUE HaBBIKAMH  y4eOHO-
HCCIIE0BATEIbCKOM, MPOEKTHON U
COIMaJTbHOU JIEATEITBHOCTH;
OBJaneHue YHHBEpPCAJIbHBIMH
KOMMYHHUKATHBHBIMHA
JAeiiCTBUAMM:

0) coBMeCTHasA J1eATEeIbHOCTD:

- IIOHUMATh u HUCIIOJIB30BAaTh

- YMCThb IIJIAHUPOBATH W BBINIOJIHATH
XUMHAYECKUN OKCIICPUMEHT
(npeBpateHus OpraHUYECKUX
BEIIECTB pu HarpeBaHuy,
MOJyYEeHUE ITHIICHA U U3YYEeHUE ero
CBOICTB, KaueCTBEHHBIE pPEaKIIUU
Ha albJCTUABI, KpaxMall, YKCYCHYIO
KHCJIOTY; JCHATypalus OeJIKOB MpHu
HarpeBaHWM, IIBETHBIE  pPEaKIUU
0eJKOB; IIPOBOJIUTH peaxiumn
HOHHOTO 0OMEHA, ONIPEACIISTh CPEIy
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IPEUMyYIECTBA  KOMaHJHOM U
MHIUBUAYaIbHON paboThI;

- TPUHUMATH LEIH COBMECTHOMN
JIEATEIbHOCTH, OPTraHHU30BBIBATE U
KOOPAVNHHUPOBATE [JEHCTBHA IO €€
JOCTIKCHHIO:  COCTaBIATh  IIIAH
JIEUCTBUN, pACHpENENATh POIU C

y4eToM MHEHUH YYaCTHUKOB
00CYKIaTh Pe3yJbTaThl COBMECTHOM
paboThr;

- KOOPJAMHUPOBAaTH U BBIMOJHATH
paboTy B YCIOBHSX PEaNbHOrO,
BUPTYaJIbHOTO u
KOMOWHHPOBaHHOTO
B3aMMOJICHCTBUS; - OCYIIECTBIATH
[IO3UTHBHOE CTpaTermyeckoe
MOBEJICHUE B PA3JIMYHBIX CUTYAIUSX,
MIPOSIBIIATH TBOPYECTBO H
BOOOpakeHHe, ObITh HHAIINATHBHBIM
Osnagenue YHHBEPCATbHBIMU
PETYISATUBHBIMU JICHCTBUSIMH:

r) TpUHATHE ceds W JAPYrux

JIIofieit:
- MIPpUHUMATb MOTHBLI U apryMCHTbI
Jpyrux JIIOACM IOpu  aHaJIH3e

PE3YJIbTaTOB JESTEIBHOCTH;
- TIpU3HaBaTh CBOE MPaBO U MPaBO
JPYTUX JIIOJICH HA OIINOKH;

- pa3BUBaTh CIIOCOOHOCTH IIOHUMATh
MHP C TO3UIUH APYTOTO YeIOBEKa

BOJIHBIX PACTBOPOB, KaueCTBEHHBIE
peakiuu Ha cynbdar-, KapOoHAT- H
XJIOpUA-aHUOHBI, Ha KaTHUOH
aMMOHWUSI,; pemaThb
JKCHEPUMEHTAJbHBIE  3aJaud 110
temaMm "Metamiel" 1 "Hemetamisr")
B COOTBETCTBUM C  MpPaBUIAMHU
TEXHUKHU Oe3omacHOCTH npu
oOpalieHu ¢  BEMmECTBAMH U
m1ab0pPaTOPHBIM obopynoBaHUEM;
MMpEaACTaBJIATh PE3YIbTATHI
XUMHAYECKOTO  JKCIEPHUMEHTa B
dhopme 3ammcu ypaBHEHUI
COOTBETCTBYIOIIUX  peakuuid U
(hopMyJIMPOBaTh BBIBOJIBI HA OCHOBE
3THUX Pe3yJIbTaTOB

OK 07. ConeticTBOBaTH
COXPaHEHHIO
OKpYKaroIei cpepl,
pPeCYpPCOCOepPEIKEHHIO,
MIPUMEHATH 3HAHUS 00
W3MEHEHUH KITUMaTa,
MIPUHIIMITBI OEPEKITHBOTO
TIPOM3BO/ICTBA,

3¢ PEKTHUBHO
JIeHCTBOBATH B
YpE3BBIYANHBIX
CUTYAIIUSX

B  o0aactm  3KO0JI0THMYECKOro
BOCIUTAHMA:

- c(hopMHUpPOBaHHOCTH
JKOJIOTMYECKOU KYJIBTYPBHI,
IIOHUMAaHHE BIIMAHHUA COLUAJIBHO-
SKOHOMHYECKHX  IIPOIECCOB  Ha
COCTOSTHHE MIPUPOTHOM u
COLIMAJIBHONW  Cpelbl, OCO3HAaHHE
TJI00ATEHOTO XapakTepa
HKOJIOTHUECKUX npobiem;

IJIAHUPOBAHUE W  OCYIICCTBIICHHE
JICUCTBUM B OKpY’)Karoled cpelie Ha
OCHOBE 3HAHUS Lelel yCTOMYMBOrO
Pa3BUTHUS YEJIOBEYECTBA; AKTUBHOE
HETPUSITUE JEHUCTBUM, MPUHOCAIIUX
Bpell OKpy>Karolleu cpeae;

- YMEHUE MIPOTHO3UPOBATH
HEOJArONpPHUATHBIE  DKOJIOTHUECKHE

chopMUpOBaTh TPEJACTABICHUS: O
XUMHUUYECKOH COCTaBJIAIOLIEH
€CTEeCTBEHHOHAYYHOI KapTHUHBI
MHpa, POJIH XHUMHH B IIO3HAHUU
SIBJICHU IIPUPOBL, B
(GhOpMUPOBaHUM  MBIIUIEHUS U
KYJIbTYPBI JUYHOCTH, ee
(YHKIIMOHATBHOMN TPaMOTHOCTH,
HEOOXOIUMOU JUTS pelIeHus
MPAKTHYECKUX 3a1a4y u
AKOJIOTHIECKHU 000CHOBaHHOTO
OTHOIIIEHUSI K CBOEMY 3J0POBBIO H
MIPUPOTHOU cpene; YMETh
coOrOIaTh TpaBWiIa 3KOJIOTHUECKU
[IeJIeCO00pa3HOro  TOBENACHUS B
OBITY W TPYHOBOW ICITEIHLHOCTH B
LETSAX COXPAHEHHUS CBOETO 3JJ0POBbA
Y OKpY’Karolled NpUPOIHON Cpenpl;
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JICUCTBUH, TIpEeIOTBpAIaTh UX; Ha
SKOJOTHYECKON  HAaMpaBICHHOCTHU; | CMBICI

HCCIIEIOBATEIIbCKOM, TPOEKTHON U
COITMAIBHOU JESITENHHOCTH;

IIOCJICACTBHUA npeaAnpruHUMACMBIX | YUYUTBIBATL OIIACHOCTH BO3I[€I710TBH$1

KUBBIC

- pacIIMpeHue OMbBITa ASATEIHHOCTH | ONIPEACIICHHBIX BEIISCTB, ITOHMMAS
MoKazaTenss  IpeaeabHOM
OBNIaJieHNEe  HaBBIKAMH  Y4e€OHO- | TOMYCTHUMON KOHIIEHTPALINU

OpTaHU3MEBI

2. CTPYKTYPA U COAEPKAHUE JUCIHIUIIJINHBI

2.1. O0bem IUCUMILIUHBI U BUAbI Y4e0HO padoThI

Bun yueOHo#i padboThl

O0BeM B yacax

O0beM 00pa3oBaTe/IbHOI NPOrPaAMMBbI AUCHUIIIMHBI 72
B T.4.
OCHOBHOE CoJIepKaHUE 50
BT. U..
TEOPETUIECKOE O0yUCHUE 24
MPAKTHYECKHUE 3aHSATHUS 26
IIpoeccnoHaIbLHO-OPHEHTHPOBAHHOE CO/AEPKAHNE(COAepKaHUe 4
MPHUKJIATHOT0 MOTYJISA)
B T. U.:
TeopeTuIecKoe 00yueHue 2
PAaKTUYECKHE 3aHATHS 2
IIpome:xyTouHas aTTecTanus Jk3amMeH (2 cemecTp) 18
2.2. TeMaTH4YeCKHUI IVIAH U COAEPKAHNE JUCHMILNIUHBI «XHUMMA»
Conep:xxanue yueOHOro MaTepuasa
HaumenoBanue (OCHOBHOE H IIPO(ECCHONANLHO- Oo0bem | @opmupyembie
OPHEHTHPOBAHHOE), J1A00PaTOPHbIE H
pasieiIon 1 Tem NpaKTHYeCKUe 3aHATHS, TPUKIATHOIM HACOB | KOMHETEHIH
MOAYJIb (IPH HAJTMYMH)
OCHOBHOE COAEPKAHHUE
Pa3nes 1. OcHOBBI CTPOCHHSI BeleCTBA 6
Tema 1.1. OcHoBHOE cogepKaHue 4 OK 01
Crpoenue atoMOB | CoBpeMeHHass MOJENb CTPOEHUs aToMa. 2
XUMHAYECKHX CHUMBOIMYECKHIA S3BIK XUMUH.
DJIEMEHTOB U MpUpoJa | XMMHUUYECKUH  3JIEMEHT.  DJIEKTPOHHAS
XUMHYECKOHN CBSI3U koH(purypamuss aroma. Kiaccudukamms

XUMHYECKMX  3jJeMeHToB (s-, p-, d-
9JIEMEHTHI).  BaJeHTHBIC  3JEKTPOHBI.
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BanentHocTh.  DNeKTpOHHas  mOpuUpojaa
XUMHUYECKOU CBSI3H.
DIIEKTPOOTPULIATEHHOCTb. Buast
XUMHUYECKON CBS3M (KOBaJICHTHAs, MOHHAS,
METaJUINYeCKas, BOAOPOAHAsI) U CIOCOOBI
ee o0pa3oBaHus

IIpakTHyecKue 3aHATHSA 2

Pemenne 3agaHuii Ha HCHOIL30BaHHE
XUMHUYECKOM CHMBOJIMKM MW Ha3BaHWHU
COeIUHEHUH 1o HOMEHKJIaType
MEXIYHAPOJAHOTO COI03a TEOPETUUYECKON U
NPUKIAAHON XUMHUHM U  TPUBUAIBHBIX
Ha3BaHHMH JJIS COCTABJICHUS XHUMHYCECKUX
bopmyn JIBYXaTOMHBIX COeTMHEHHI
(oxcuaoB, cynbGUIOB, TUAPHUAOB U T.II.) U
JIpYTUX  HEOPraHMYECKUX  COECIMHEHMI
OTJICIIBHBIX KJIACCOB.

[IpakTuueckue 3aaHusi HA YCTaHOBJICHUE
CBSI3M  MEXIYy  CTPOCGHHEM  aTOMOB
XUMHYECKHUX 9JIEMEHTOB H
MEePUOUYECKIUM  HU3MEHEHHEM CBOMCTB
XHMHYECKHUX DJIEMEHTOB M MX COCIMHCHUI

B COOTBETCTBUHU c ITOJIOKEHUEM
IleproInYecKO CUCTEMBI.
Tema 1.2. OcHOBHOe co/iep:KaHue 2 OK 01
[Tepuoanueckuit Ilepuognueckas cucreMa XUMHUYECKUX 2 OK 02
3akoH ¥ Tabmuna J[.W. | snmemenToB . Menneneena.
MenneneeBa @usnyeckuit  cMmbicn  Ilepuoamueckoro
3aKoHa J.N. Meunneneena.

3aKOHOMEPHOCTH  M3MEHEHHUS  CBOMCTB
XUMHUYECKHX AJIEMEHTOB, 00pa3yeMbIX MU
IPOCTBIX W CIOXHBIX  BEIIECTB B
COOTBETCTBUU c MOJIOKEHNUEM
XMUMHMUYECKOTO 1eMeHTa B [lepnonnueckoit
cucreMe. MHpOBO33pEHUYECKOE U HAydyHOE
3HaueHue Ilepmommnueckoro 3axona JI.H.

Menneneena. [Tporuo3sl H.N.
MeHaeneena. OTkpbITHE HOBBIX
XHUMUYECKHX 9JIEMEHTOB. Pemenne
MPaKTUKO-OPUEHTUPOBAHHBIX

TEOPETUUECKHAX 3alaHUI Ha

XapaKTCpUu3aluw XUMHUYCCKUX 3JICMCHTOB
«MeTammmyeckne / HEMCTAJIJIMYCCKHUEC
CBOﬁCTBa, QJICKTPOOTPULATCIIBHOCTb
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XUMHUYECKHX AJIEMEHTOB B COOTBETCTBUHU C
ux 3JIEKTPOHHBIM CTPOEHUEM u
MOJIOKEHUEM B IEPUOAMYECKON cucTeMe
XUMHUYECKHX 3JICMEHTOB J..
MenjeneeBay

Paznen 2. Xumnuyeckue peakumu

e}

Tema 2.1. Tumnsl

XUMHWYCCKUX pCaKHI/Iﬁ

OcHoBHOe€ coJepKaHue

SN

OK 01

Krnaccudukanuss u THIBI  XUMHYECKHX
peakuii C ydacTUeM HEOPraHUYEeCKUX
BEIIIECTB. CocraBiieHue ypaBHEHUU
peakuui COCIUHCHHUS, pa3JoKEeHU,
3aMeIleHus, OOMEeHa, B T.4. pPEaKIUl
TOpPEHUs, OKUCIICHUS-BOCCTAHOBJICHUSI.
VYpaBHEHUS OKHCICHUSI-BOCCTAHOBIICHMUSI.
Crenenp okuciieHus. Oxuciautelb H
BOCCTaHOBHUTEJIb. Cocrasnenune H
ypaBHUBaHHE OKHUCJIUTEIIFHO-
BOCCTAHOBUTEIBHBIX PEAKIUA METOJ0M
JIEKTPOHHOTO Oananca. OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIC PEAKIIUHA B TPHPOJC,
MIPOU3BOJICTBEHHBIX rpoiieccax i
JKU3HEACSITEIIbHOCTH OPraHu3MOB

HpaKTuquKue 3aAHATHSA

KonuuecTBeHHBIE OTHOIIEHUS B XUMUHU.
OCHOBHbBIE KOJIMYECTBEHHBIE 3aKOHbBI B
XUMMM W pacdyeTbl 10 YPaBHEHHSIM
XMMHUYECKUX peakiuuil. Moip KaK eIuHuIa
KOJIMYeCTBa BelecTBa. MoJsipHas Macca.
3aKOHBI COXPAHEHHS MacChl U DSHEPruu.
3akoH ABoraapo. MomnspHblii  00beM
razoB. OTHOcUTENbHAs IMJIOTHOCTH Ta30B.
Pacdyersl mo ypaBHEHUSAM XHMHUYECKUX
peakuuii ¢  HCIOJIB30BAHMEM  MaccChl,
o0beMa (HOpMallbHBIE YCJIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA

Tema 2.2.
DIIEKTPOIUTHYECKAS
JIHCCOIHAIUS
WOHHEII 00MeH

u

OcHoBHOE coJep:KaHue

OK 01

Teopus AJIEKTPOJIUTUYECKON
nucconranud.  MOHBL.  DJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI. Peakiun HOHHOTO
oOmeHna. CocraBiieHHEe pPEaKIMii MOHHOTO
oOMeHa TyTeM COCTaBIEHUS MX MOJIHBIX U
COKPAILIEHHBIX HOHHBIX ypaBHEHUH.
KucinoTHo-OCHOBHBIE peakuuu. 3aJaHusd
Ha COCTABJICHUE NOHHBIX PEAKINI

OK 04
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HpaKaneCRne 3aHATHSA

Tunsl xumuueckux peakuuid. [IpoBenenue
peakiuii MOHHOTO OOMEHa, OompeselieHue
Cpeibl BOAHBIX PAaCTBOPOB.

Pasnen 3. Ctpoenue u

CBOMCTBA HEOPraHNvIeCKUX BEUIECTB

10

Tema 3.1.
Knaccudukanus,
HOMEHKJIaTypa u
CTpOCHHE
HEOPraHUYECKHUX
BEILIECTB

OCHOBHOe co/Iep:KaHue

OK 01

[Ipenmer HEOpPraHUYECKOM XUMHH.
Knaccudukanus HEOPraHUYECKUX
BeulecTB. [IpocThie U CI0KHBIE BELECTBA.
OCHOBHBIE KJIACChl CJIOXKHBIX BEIIECTB
(OKCcHUIBI, THUAPOKCHUABI, KHUCIOTBI, COJIN).
B3auMocCBsI3p HEOpPraHWYECKUX BEIIECTB.
ArperaTHble COCTOSIHUS BEIIECTBA.
Kpucrannuueckue u amopgHbIe BEIIECTBA.
Turbt KPUCTAIIIMYECKHUX peIIeToK
(aromHas, MOJIEKYJISIpHAS, MOHHas,
MeTaJIhuecKasi).

3aBUCHUMOCTh buznuecKkux CBOMCTB
BEUIECTBA OT TUNA KPUCTAJUIMUECKOMN
pemeTku.  3aBUCUMOCTh  XUMHYECKOH
AKTUBHOCTH BEILECTB OT BHUJIa XMMHUUYECKOI
CBSA3M M TUIA KPUCTAJUIMUECKON PELIETKH.
[TprunHBl MHOrOOOpa3usi BEIIECTB

N

OK 02

IIpakTHYecKHe 3aHATHA

Pemenne  mpakThueckMx — 3amad 1o
KJIacCU(pUKaLuH, HOMEHKJIAaType u
XUMUYECKUM (hopMysiaM HEOpraHMYECKHX
BEIIIECTB Pa3JIMYHBIX KJIACCOB.

Tema 3.2. ®wusuko-
XUMHYECKHE CBOMCTBA
HEOPraHUYECKHUX
BEICCTB

OcHoBHOE coepKaHue

OK 01

Metamnsl.  OOmme  ¢usnueckue U
XUMHYECKHE CBOMCTBA METAaJLJIOB.
Cnoco6s1 nosrydeHus. 3HaU€HUE METAJLIOB
u HEMETaJJIOB B npupojie u
JKU3HEIEITENHLHOCTH yeJgoBeKa u
opranu3MoB. Koppo3usi MeTannoB: BHIBI
KOPPO3UH, CIIOCOOBI 3alIMTHl METAJIOB OT
KOppO3uu

Hemeramnel. OOmue  ¢usndeckue u
XUMHYECKHE CBOWMCTBA  HEMETAJUIOB.
Tunnunsle cBoiicrBa Hemerannos V- VII
rpynn. Knaccudukaius 1 HOMEHKIATypa
COCTMHEHUN HeMeTaioB. KpyroBopoThl
OMOTEeHHBIX PJIEMEHTOB B TIPUPOJIE
XWMHUYECKHE CBOMCTBA OCHOBHBIX KJIAaCCOB

N

OK 02
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HEOPraHMYECKUX  BEIIeCTB  (OKCHIIOB,
THJIPOKCU/IOB, KHCIIOT, COJIeH W Jp.).
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB

IPOCTHIX BEILIECTB, BOJIOPOJIHBIX
COCIMHEHUH,  BBICIIUX  OKCUAOB U
THJIPOKCU

IIpakTHyeckue 3aHATHSA 2

CocraBieHue ypaBHEHUH XHUMHUYECKHUX
peaklMil ¢ y4aCTUEM MPOCTBIX U CIOKHBIX
HEOPraHWYECKUX BEIIECTB: METAUIOB H
HEMETAJUIOB; OKCHJIOB METaJIoB,
HEMETAUIOB M aTMOC(EPHBIX IJIEMEHTOB;
HEOPraHWYEeCKUX KHCIIOT, OCHOBAaHUU U
aTMOC(EepHBIX TUAPOKCHJIOB;
HEOPraHUYECKHUX CoJIeH,
XapaKTEepPU3YIOIINX UX CBOMCTBA. Pemienne
MIPaKTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJJaHhii Ha CBOICTBA,
cocTaB, TMOJy4YyeHHe u  0Oe30IacHo
HCIIOJIb30BaHUE BAKHEUIINX
HEOPraHMYeCKUX BEIIeCTB B OBITY U
IIPAKTHUYECKON NeATEIbHOCTH YEI0BEKa

Tema 3.3.
UNnentuduxanus
HEOPraHUYECKHUX
BEIICCTB

OcHOBHOe coJep:KaHue 2 OK 01
IlpakTHYeckne 3aHATHSA 2 OK 02
«Mnentuukanus HEOPraHUYECKUX OK 04
BEIIIECTBY.

Pemienne skcrniepuMeHTaIbHBIX 33Ja4 110
XUMUYECKUM CBOHCTBAaM METAUIOB U
HEMETAJUIOB, IO  pPACHO3HAaBaHUIO U
MOJIYYEHUIO COCIMHEHHH METauIOB U
HEMETaJUIOB.

UNnentudukanus HEOPTaHUYECKUX
BEIIECTB C HCMOJIb30BAaHUEM HX (PHUIUKO-
XUMHUYECKHX  CBOMCTB,  XapaKTEPHBIX
KaueCTBEHHbIX peakuuil. KauecTBeHHble
peakuuu Ha cynbdar-, KapOoHaT- U
XJIOPUI- aHUOHBI, Ha KATHOH aMMOHHUS

Paznea 4. Ctpoenue u

Tema 4.1.
Knaccudukanus,
CTpOCHHE 51
HOMEHKJIaTypa
OpPTaHHYECKUX

CBOICTBA OPraHUYeCKHX BelleCTB 12

OcHOBHOe co/iep:KaHue 4 OK 01
[TosiBneHMe W pa3BUTHE OPraHUYECKOU 2 OK 02
XUMUHI KaK HayKHu. [Ipenmer OK 04

OpI‘aHI/IquKOI\/'I XUMHH. MecTo U 3HauYeHUE
OpFaHHLIeCKOfI XMW B CHUCTEMCEC
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BCIICCTB

CCTCCTBCHHLIX HAYK.

Xumudgeckoe CTPOCHHUE KaK IIOPAJOK
COCAMHCHUA aTOMOB B MOJICKYJIC COTJIaCHO
nX BaJeHTHOCTH. OCHOBHBIE ITOJIOJKCHMS

TEOpUH XAMHYECKOTI0 CTPOCHUS
OPraHUYeCKHUX COETMHEHUHN AM.
byrneposa. YrnepoaHsii CKeJIeT

OpPraHUYEeCKOM MOJIEKYJbl. 3aBUCHUMOCTh
CBOMCTB  BCIIECTB OT XHMHYECKOIO
CTpPOEHHUsI MOJIeKyJ1. M3oMepust 1 U30MEPBI.
[TonsiTue O (QYHKIMOHAIBHOW TpyIIIE.
Pamukan. [lpuHnunel  kinaccudukanuu

OPraHUYECKUX COCIMHEHUM.
MexnayHapoaHnas HOMEHKJIaTypa H
MPUHLIMIBI HOMEHKJIATYpbl OPraHUYECKUX
COEeIMHEHU. Ilonsatne 00
a30TCOJIEpKALIUX COCIMHCHHUIX,

OMOJIOTMYECKH  AKTUBHBIX  BEILECTBAX
(yrmeBomax, Jkmpax, Oenkax u Jp.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUX
(MOHOMeEp, OJIUMEDP, CTPYKTYPHOE 3BEHO)
IIpakTH4eckue 3aHATHSA 2
Homenknarypa OpTraHUYECKUX 2
COEIMHEHUI OTJEJIBbHBIX KJIACCOB
(HachIIIEHHBIE, HEHaCBILICHHbIE u
apoOMaTHYECKHE YTJIIEBOJOPOABI, CIUPTHI,
(beHosbl, aJbJIETU/IbI, KETOHBI,
KapOOHOBBIE KHCIOTHI U Jip.) CocTaBieHue
MOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX
bopmyn OpPraHMYECKHUX BELICCTB
OTIIENbHBIX  KJIACCOB, MCHOJB3YS  UX
Ha3BaHMs IO  CHCTEMaTH4YECKOH W
TPUBUAIBHON  HOMEHKJAType (ITHJIEH,
AlETHIIEH, [JIMLIEPHH, ¢beHom,
dbopMmanbaerus, YKCyCHas KHCJIOTA,
riuH). PacueTsl mpocreiien GopmMyiisl
OpraHMYECKON MOJEKYJbl, HUCXOAS U3
AJIEMEHTHOTO0 cocTaBa (B %)

Tema 4.2. CsoiicTtBa
OpraHUYECKUX
COeTMHEHNN

OCHOBHOE COIepKAHHE 6 OK 01
PHU3NKO-XUMHUUECKHUE CBOICTBa 4 OK 02
OPraHMYEeCKUX COCIMHEHUW OTIEIbHBIX OK 04
KJ1acCOB (0COOEHHOCTH KiacCU(UKALUU U
HOMEHKJIATyPbI BHYTpHU KJ1acca;

TOMOJIOTHUECKUH psif U obmas gopmyna;
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U30MEpUS; dusnueckue CBOIICTBa;
XUMHUYECKHUEC CBOﬁCTBa; CIIOCOOBI

MOJIyYeHHUS): TPEJEbHBIE YTIIEBOIOPOIbI
(amkanpl W 1mWKIOANKaHbl). [opeHue
MEeTaHa Kak OJWH M3  OCHOBHBIX
WCTOYHUKOB TEIUIa B MPOMBIIIICHHOCTH U
OBITY. CaoiicTBa IPUPOJIHBIX
YIIIEBOAOPOIOB, HAXOXKICHUE B IPUPOIC U
NpUMEHEHHE aJIKaHOB;

— HempeJelbHbIe (&IKCHBI, AJIKHHBI U

aJIKaIMEHBbI) " apoMaTUYECKue
YIJIEBOAOPOABL. ['OpeHue amernieHa Kax
HMCTOYHUK BBICOKOTEMIIEPATYPHOTO

TUTAMEHH TS CBAPKH U PE3KH METAJIOB

—  KHCIIOPOJCOJEpIKAIINE  COCAMHEHUS
(ctupThl U GeHOIIBI, KAPOOHOBBIC KUCIOTHI
¥ 3(GUpBI, aTbACTHABl U KETOHBI, JKUPBHI,
yraeBozbl). [IpakTHueckoe TNpUMEHEHHE
STUICHTIIMKOJS,  TJWLEpuHa, (¢eHona.
[Tpumenenue bopmainbaeruia,
aleTAIBJICTHIa,  YKCYCHOM  KHUCIIOTHI.
Mpima Kak COJIM BBICHIMX KapOOHOBBIX
KUCI0T. Moronme CBOiCcTBa MbLIa

— a30TcoJIeprKallie COeTUHEHNS (aMHHBI U

AMUHOKHCIIOTHI, OeIKm).
BricokoMonekysipHbIe COEJIMHEHUS
(cuHTETHYECKHE u OMOJIOTUYECKH-
AKTUBHBIE). Momnowmep, MOJIUMED,

CTPYKTYPHOE 3BEHO.

'eneTnueckass CBsSI3b MEXIy KilaccaMu
OPraHUYECKUX COCTUHEHUI

CBoiicTBa OpPraHUYECKHX COEIUHEHUU
OTAENBHBIX KJIACCOB (TpUBHAJIbHAS U
MEXIyHapoaHas HOMEHKJIATypa,
XUMHYECKHE CBOICTBA, CIIOCOOBI
MOJIyYeHUs1): TMpeAesbHble (alKaHbl U
LMKJIOAJKaHbl), HEMNpeIeabHbIe (aJIKEHBI,
AJKWHBI U aJKQJIMCHBI) U apOMaTHYECKUE
VIIEBOAOPOABI, CHOUPTHI W (PEHOINBI,
KapOOHOBBIE  KHUCIOTBI W 3(UPHI,
albAeTUIbl M KETOHbl, aMHHBI U
aMUHOKHCIIOTBI,  BBICOKOMOJIEKYJISIPHBIC
COEIMHEHMUSI.
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3ajaHuss Ha COCTaBJIEHUE YpaBHEHUI 2

XUMHUYCCKUX peaKHI/Iﬁ C ydyacTuem
OpTraHN4YC€CKUX BCHICCTB HA OCHOBAHWHN HX
COCTaBa U CTPOCHUS

Tema 4.3,
Nnentudukanys
OpPTaHWYECKHUX
BEIIECTB, 1504
3HAYECHUE
MIPUMEHEHHE B
OBITOBOM nu
MIPOU3BOCTBEHHOMN
eI TENLHOCTH
YyeJI0BEKa

OcHOBHOE coJiep:KaHue 2 OK 01
buoopranuueckue COCTUHEHUS. 2 OK 02
[Ipumenenue u Ouosoruyeckas poJib OK 04

yraeBonoB. OKHCIEHHE YrJeBOJOB —
WUCTOYHUK DSHEPTUU JKUBBIX OPTaHU3MOB.
O6nactTd  TMpUMEHEHUS  AMUHOKHUCIOT.
[TpeBpareHuss 6EITKOB MUIIA B OpraHU3MeE.
Buonornueckue byHKIIUN OEJIKOB.
buonornueckue ¢yHkmmuu Kupos. Ponb
OpraHMYeCKONM  XMMHUU B  pEUICHHUH
npo0JeM MUIEeBO 6€30MacHOCTH

Ponp opranmyeckold XUMHH B pPELICHUH

npobjeM 3HepreTuyeckor Oe30MacHOCTH,
B Pa3BUTUU MEIULUHBI, CO3JAHUU HOBBIX
MaTepHaoB, HOBBIX UCTOYHUKOB SHEPrUU
(anmpTEpHATUBHBIE HUCTOYHUKU SHEPTUM).
OnacHOCTh  BO3JIEHCTBUSL Ha  JKUBBIE
OpraHM3Mbl ~ OpraHMYECKHX  BEIIECTB
OTIENbHBIX  KJaccoB  (yIJeBOJOPOJIbI,
COUPTHl, (EHONBI,  XJIOPOPraHWYECKHE
IPOM3BOJIHBIE, aJIbAETHIBI U JIP.), CMBICI

IIpakTH4eckue 3aHATHSA 2
“Unentudukanus OpPTaHUYECKUX 2
COEIMHEHUI OTJENbHBIX KJIacCOB”
Unentuduxanus OpraHUYECKUX
COEMHEHUN OTIEeNbHBIX KJIAcCOB (Ha
npuMepe aJIbJIETUJI0B, Kpaxmara,
YKCYCHOW KHUCIIOTBI, O€JIKOB M T.I.) C
MCIOJIb30BaHUEM HX (U3NKO-XMMHUYECKUX
CBOMCTB M XapaKTEPHBIX KayeCTBEHHBIX
peakumii.  [enarypammst Oenka  mpu
HarpeBaHuu. l[BeTHble peakuuu OEIKOB.
Bo3HUKHOBEHHE aHATUTUYECKOTO CUTHAja
C TOYKU 3pEHUS] XMMHUYECKHX IPOLECCOB
IpU NMPOTEKaHUM KaueCTBEHHOM peakuuw,
MIO03BOJIAIOILEN UICHTU(PHUIMPOBATH
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| npeIoXKeHHbIe OPraHNYecKIe BEeCTBa

Pa3zpen 5. Kunernueckue ) TePMOAUHAMUYECKUE 4

3AKOHOMEPHOCTH NMPOTEKAHUA XUMHYECCKUX pealclmii

Tema 5.1
CxkopocTh
XUMHUYECKHX
peaKuui.
Xumudaeckoe
paBHOBecCHE

OCHOBHOE co/Iep:KaHue 2

OK 01

CKOpOCTh peakif, €€ 3aBUCUMOCTh OT 2
pa3IMYHbIX bakTopoB: MIPUPOJIBI
pearupyomux BeleCTB, KOHIEHTPAIUU
pearupyromux BeIIeCTB, TEMIEpPaTypbl U
IUIONIAIA  PEAKIIMOHHONH  TTOBEPXHOCTH.
Tennobie 3 dexTh XUMHUYECKHX
peakuuii. DK30- U SHAOTEPMHUYECKUE,
peaxIuu.

OO6parumocTh  peakuuii. XHUMHYECKOE
paBHOBECHME U €ro CMEIICEHHe TOJ
JEHCTBUEM Pa3IMYHBIX (dakTopoB
(KOHILIEHTpAIHs PEareHTOB WU MPOIyKTOB
peakiuu, JaBlIeHUE, TeMIeparypa) s
CO3/IaHUSA ONTUMAJIBHBIX yCIIOBUI
MPOTEKAHUS  XUMHUYECKHX  IPOIIECCOB.
[Tpunumn Jle [larense.

OK 02

IlpakTHYeckne 3aHATHS 2

Pemenne nmpakTMKO — OPUEHTHPOBAHHBIX 2
3aJJaHUi Ha aHanu3 (aKTOPOB BIIMSIOIINX
Ha M3MEHEHHE CKOpPOCTH XHMMHUYECKOH
PEAKIIHH.

Pa3nes 6. PacTBopbl

Tema 6.1. Iloustue o
pacTBopax

N

OcHoBHOE coaepKaHue

OK 01

PactBopeHne kak (PU3IMKO-XUMUYECKUI 2
mpotecc. PactBOpHI. Crioco6b1
IIPUTOTOBJIEHUS pacTBOpPOB.
PacTBOpHUMOCTS. MaccoBas Joms
PacTBOPEHHOTO BEIIECTBA. Cwmbicn
[oKas3aTesss  MPEeNeibHO  JOIyCTHUMOU
KOHIIGHTpAllUl M €ro HCIOJIb30BaHUE B
OLIEHKE HKOJIOTMYECKON O€30MacHOCTH.

[IpaBuiia 3KOJOTHYECKH 1€71€CO000pa3HOro
NOBEJEHUA B  OBITYy W TPYyAOBOH
JIEATEILHOCTH B LIETSAX COXPAHEHUSI CBOETO
3I0pPOBbSl UM OKPYXKAIOIIEH IPUPOIHOU
Cpenbl; OMMaCHOCTh BO3JECHCTBHS HA JKHBBIC
OpraHU3Mbl OIIPEIEIECHHBIX BEILECTB.

OK 02
OK 07

IlpakTHYeckne 3aHATHSA 2

Pemenne  mpakTHKO-OpMEHTHPOBAHHBIX 2
pacueTHBIX  3aJaHMi  Ha  PacTBODSI,
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Hccenenoanue IIpakTHYecKHe 3aHATHA 2 OK 02
CBOWCTB pacTBOPOB «IIpUroTOBIEHHE PACTBOPOBY. 2 OK 04
[IpuroroBieHHe  PacTBOPOB  3aJaHHOM OK 07

(maccoBoif, %)  koHueHTpauuu  (c
MIPAKTUKO-OPHUCHTUPOBAHHBIMHU
BONPOCAMHU) ¥  OINPEHCICHUE  CPE.bl
BOJIHBIX PacTBOPOB.

Pemienne 3amad  Ha  IPUTOTOBJIICHHE
pacTBOpOB

NPO®PECCUOHAJIBHO-OPUEHTUPOBAHHOE COJEPKAHUE
(conep:kaHue MPUKJIATHOTO MOTYJIs1)

Paznen 7. Xumusi B ObITY U NPOU3BOJACTBEHHOM /1eATEJIbHOCTH
YyeJ0oBeKa

Tema 7.1 IIpo¢eccrnona/IbHO-OPHEHTUPOBAHHOE 4 OK 01
Xumusgs B OBITY U | cofepKaHue OK 02
MIPOU3BOICTBEHHOMN Hoselimme  gOCTMOKEHHUST  XUMHYECKOH 2 OK 04
JIEATETbHOCTH HayKd U XUMHUYECKON TexHosoruu. Poib OK 07
yeJioBeKa XUMUU B 00ECIEYEHHH SKOJOTHYECKOH,

JHEPreTUYECKOU 51 MUIIEBON

0€30MacHOCTH,  Pa3BUTUU  MEAULIMHBI.
[IpaBuna moucka M aHaiaM3a XUMHUYECKOU
MH(pOpMallMU M3 Pa3IMYHBIX HNCTOYHHUKOB
(Hay4yHas U ydyeOHO-HayuyHas JUTEpaTypa,
CpEeJICTBA MacCcOBOM HMH(pOpMAIUH, CETh
WHuTepHer).

IIpakTHYeckue 3aHATHS 2
[Tonck M aHanu3 KEWCOB O NPUMEHEHHUU
XUMHUYECKHX BELIECTB M TEXHOJIOTUH C
ydueroM Oyaymiedl npodeccruoHanbHON
JEeSATEIbHOCTH [0 TeMaM: Ba)KHEWIIue
CTPOUTEJILHBIE Marepuaibl,
KOHCTPYKLIMOHHBIE MaTepHallbl, KpackKw,
CTEKJIO, KepaMuKa, MaTepuainbl s
AIIEKTPOHUKH, HaHOMaTepHaJbl,
TEKCTUJIbHBIE BOJIOKHA, HMCTOYHHUKHU
SHEPruM, OPraHUYECKHE W MHUHEpaJIbHbIE
ynoOpeHus, JIeKapCTBEHHBIC BEIIECTBa,
OBITOBAst XUMUS.

3ammTa: [IpencraBneHue  pe3ysabTaToOB
pelieHus: KelcoB B ¢hopMe MHHH-JOKJIAJA
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\ C IIpe3eHTaluen

IK3aMeH 18

Bcero: 72

3. YCJOBUS PEAJIM3ALIMM PABOYE TPOTPAMMBbI
TV CHMUILIAHBI

3.1. TpebGoBaHusi K MUHMMAJbHOMY MATEPHAJTBLHO-TEXHUYECKOMY
o0ecre4eHnIo

KabuHer ecTecTBEHHOHAYUYHBIX AUCIUIUIMH — ydyeOHas ayJauTopus IJis
MPOBENCHUST  JICKIIMOHHBIX W MPAKTHUYECKUX  3aHATUM, TPYNIOBBIX U
WHIUBUYAIbHBIX KOHCYJbTAIlMH, TEKYIIEr0 KOHTPOJISI U MPOMEXKYTOUHOMN
arrectauuu Ne 307.

OcHOBHOE 000pYIOBaHUE:

yueOHasd U crHenuain3upoBaHHas MeOenb, yueOHas Jocka, paboune mecTa
JUTsl 00y4arommxcs, padoyee MECTO MPENOIaBaTelis ¢ BEIXOJOM B CeTh MIHTEpHET.

Texauueckue  cpeacTBa  OOydeHHUsS 11 TPOBEACHUS  3aHSATHIM:
MYJIbTUMEIUMHBIA KOMILIEKC MOPTATUBHBIN (HOYTOYK, IEMOHCTPALIMOHHBIN YKpaH,
MPOEKTOP).

YuebHo-meToanuecKas T0KyMEHTAIUS:

ocoOus, TUTAKAThI, HATJISIIHBINA U pa3aTOYHBIN MaTepual.

[Iporpammuoe obecrieyeHue:

Windows 10 (cpok aeicTBUS TUIICH3UH: OSCCPOYHO).

ITomemeHuss IJI1 OPraHM3alUU CAMOCTOATEJILHONW M BOCHHMTATEIbHOM
padoThI

1. bubnuoreka, untanbHbli 3a71 Ne3 ¢ BeIxogoM B MHTEpHET - momelieHne
JUTSL OpraHU3alMU CAMOCTOSATENIbHON U BOCUTATEIbHON paOOTHI.

OcHoBHOE 00OpyJOBaHHWE: CTEJUIaXXW KHIDKHbIE, Kadenpa BbLaauu
JUTEPATYPhI, BBICTABOYHBIA CTEIUIAX, ITKA(BI, CTONBI, CTY/bs, KOHIUIIMOHED, 9
MEPCOHAJILHBIX ~ KOMIBIOTEPOB C TOJIKIIOYCHHEM K HWH()OPMAIMOHHO —
TeJIEKOMMYHUKAITMOHHON ceTu « HTepHeT»; ydyeOHas meOenb, MpOeKTop, IKPaH,
KOHTUITHOHED.

[Tporpammuoe obGecneuenue: Microsoft Windows Professional 7 Russian
Academic OPEN No Level (Cpok netictBusi - mo goroBopy); Microsoft Office
Professional Plus 2010 Russian Academic OPEN 1 License No Level (cpok
JNEUCTBUS — MO J0roBopy); AHTuUBHpyC Kacmepckoro (Cpok AeHCTBUSI — TIO
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noroBopy); Koncynbrantllmtoc (cpok naelictBusi — mo jgoroBopy); HOB (cpok
JEUCTBUS — IO JIOTOBOPY).

HeorpannueHuslii m0CTyn K  OJICKTPOHHO-OMOJMOTEYHBIM  CHCTEMaM
(3NEKTPOHHBIM oubnamorekam), B 3JIEKTPOHHYIO MH(OPMALIMOHHO-
oOpa3oBaTenbHyI0 Cpeay o0pa3oBaTeIbHOW OpTraHW3allid; K COBPEMEHHBIM
npodeccruoHanbHbIM 6a3aM JaHHBIX U HHGOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM.

2. AxrtoBbIi 3am Ha 483 mecTta ¢ BBIXOAOM B Ce€Th MHTEpHET - 14
MIPOBEICHUS] HAYYHBIX KOH(MEpPEHI, CEeMUHAPOB - MTOMEIICHHUE /Il OpraHu3aluu
BOCITUTATEIHLHOM PaOOTHI.

Texnuueckue  cpeacrBa  OOy4deHUsT  JUJIi  TNPOBEACHUS  3aHSATHM:
MYJIbTUMEIUMHBIA KOMILIEKC MOPTATUBHBIN (HOYTOYK, IEMOHCTPAIIMOHHBIN YKpaH,
MIPOCKTOP).

OcHoBHOE  000pyJOBaHHE: COBPEMEHHOE 3BYKOBOE, CBETOBOEC U
BUJI€0000pYI0OBAHUE.

3.2. Uudopmannonnoe odecneyeHue 00yueHust

OcHoBHas JuTEpaTypa

1. bopucos, A. H., Xumus : yueOnuk / A. H. bopucos, E. C. Octpornsnos, T.
b. boiinosa, JI. I1. Apnamesa. — Mocksa : KnoPyc, 2024. — 331 c¢. — ISBN 978-
5-406-11987-7. — URL.: https://book.ru/book/950237 (naTa oOparicHus:
13.02.2024). — TekcT : 3JCKTPOHHBIH.

2. Henucona, O. U. Xumus : yueobnuk / O. 1. JlenucoBa. — Mocksa : KnoPyc,
2023. — 307 c. — ISBN 978-5-406-11978-5. — URL.:
https://book.ru/book/950217 (nata obpamienus: 13.02.2024). — Tekcr :
DIEKTPOHHBIN.

3. Caenko, O. E., XumMus (11 HEXUMHUECKUX CIIEHAIBHOCTEN) : yueOHuk / O.
E. Caenko. — Mocksa : KnoPyc, 2023. — 304 ¢. — ISBN 978-5-406-11295-3. —
URL: https://book.ru/book/948704 (nata obpamienus: 13.02.2024). — Texer :
DIEKTPOHHBIM.

4, ZaitrieB O. C. Xumus. JIabopaTopHBbIi MPAKTUKYM B COOPHHUK 337124
[DnexTpoHHBIHN pecypc] : yueOHoe nocodue ais CIIO / O. C. 3aiiues. —
Mockaa:Opaiit, 2023. — 202 ¢. — (Cepus :IlpodeccruonanipbHoe 0OpazoBaHue).
— Pexxum noctyma: www.biblio-online.ru/book/CC295C0C-16C8-4FA3-AA10-
02AD6544DAF7

S. Hukonbckuii, A. b. Xumus [DnekTpoHHbIN pecypc] : y4eOHUK U PAKTUKYM
st CI1O / A. b. Hukonwsckuit, A. B. CyBopoB. — 2-€ u3., nep. u 1on. — MockBa
: FOpaiit, 2023. — 507 ¢. — (Cepus :IlpodeccrnonanpHoe 00pa3oBaHuUE). —
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Pesxxum noctyna: www.biblio-online.ru/book/9C43BEG6F-1093-4551-BB03-
DA86598C10AB
JlonoTHUTEIbHASI JIUTEepaTypa:

1. AmapueB, A. WM. OO6mas xwmusa. COOpHHK 3adaHWil C NpUMEpamMu
peteHuil [DnekTpoHHbIN pecypc]: yuebHoe nocodue mis CIIO / A. U. AnapHes,
JI. 1. Aponmna. — 2-e uzna., ucnp. u gon. — Mocksa : FOpaiit, 2018. — 127 ¢. —
(Cepus:ITpodeccuonansaoe obOpaszoBanue). — Pexum mgoctyma:www.biblio-
online.ru/book/A68ED09D-D513-4717-8473-545DB707C082

2. Kamunuckmii, B. A. Oprannyeckas XUMus : TECTOBBIC 3aJIaHUS, 3a7a4H,
BOIIPOCKHI [DJIEKTPOHHBIM pecypc]: ydyebHoe mocobme mua CIIO / B. A.
Kamunckwmii. — 2-e u3a., ucnp. u gon. — Mocksa : HOpaiit, 2018. — 289 ¢. —
(Cepus:ITpodeccuonanpHoe obOpaszoBanue). — Pexum mgoctyma:www.biblio-
online.ru/book/09EA6D71-8182-4441-9CC6-12677823A625

3. MapteiHoBa, T. B. Xwumus [DnekTpoHHBI pecypc]: y4eOHUK U
npaktukym 11t CITO / T. B. MapteiHoBa, M. B. Apramonosa, E. b. 'ogyHoB ; oj
pen. T. B. MaprteiHoBoii. — Mocksa :Opaiit, 2018. — 393 c¢. — (Cepus
IIpodeccuonanbHoe  oOpa3zoBanue). —  Pexum  poctynma:www.biblio-
online.ru/book/C857772E-BD06- 4C00-81AC-518E104A9CE9

4. MockBa, B. B. Opranuueckas xumusi: 0a30Bble  HNPUHLUIIBI
[DnexTponHbIit pecypce]: yueoHoe mocodue mis CITIO / B. B. MockBa. — 2-e u3.
— MockBa : IOpanit, 2018. — 143 c. — (Cepus :IIpodeccuonanpHoe
obpaszoBanue). — Pexkum moctyma:www.biblio-online.ru/book/9E571A25-1C9A-
4ACF6-A8D8-92FF2788FF67

5. OneiinukoB, H. H. Xwumus. ANropuTMbl pemieHus 3anad U TECThI
[DnexTpoHHBIN pecypc]: yuebHoe nocodue ans CIIO / H. H. Oneitnukos, I'. II1.
MypaBbeBa. — 3-¢ u3a., uchp. u gon. — Mocksa : FOpaiit, 2018. — 249 c. —
(Cepusi:IIpodeccuonanboe obpazoBanue). — Pexum moctyma:www.biblio-
online.ru/book/595E06FE-3970-4352-9579-B6B3A277613C

6. Pocun, 1. B. Xumusa[3nexkTpoHHbIN pecypc]| :y4eOHUK W 3aJadHUK IS
CIIO / U. B. Pocun, JI. /1. Tomuna, C. H. ConoBbeB. — Mockaa :IOpaiit, 2018. —

420 c¢. — (Cepusa :llpodeccuonanpHoe oOpa3oBaHue). — Pexum
noctymna:www.biblio- online.ru/book/7678EFFE-1F8D-48A3-AAEO-
9F9E86320CB1
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7. Cmapsirud, C. H. Heoprannyeckas xumud. [Ipaktukym [DneKTpOHHBIN
pecypc]: yuebHO-mIpakTHueckoe. mocodbue mis CIIO / C. H. Cwmapsirun, H. JL
barnagen, M. B. JlaitnakoBa. — Mocksa :IOpaiit, 2019. — 414 c. — (Cepus
Ilpodeccuonanpbuoe  oOpazoBanue). —  Pexum  nmocryma:www.biblio-
online.ru/book/C5F91A80-846B-4449- AD7F-5CF4E3633D6F

8. CyBopoB, A. B. OOmas u HeopraHuyeckas XuMHs [DIESKTPOHHBIN
pecypce]: yuebnuk nns CIIO : 8 2 1. T. 1. / A. B. CyBopos, A. b. Hukonbsckuii. —
6-¢ w3m., ucnp. m gom. — MockBa :Opaiit, 2018. — 292 c¢. — (Cepus
IIpodeccuonanbHoe  oOpa3zoBanue). —  Pexum  poctynma:www.biblio-
online.ru/book/65B7E681-47A6-4304- 95E6-9457DD679373

9. CyBopoB, A. B. OOmas u HeopraHwdeckas XUMHUS [DICKTPOHHBIN
pecypc]: yuebnuk nns CITIO : B 2 1. T. 2. / A. B. CyBopos, A. b. Hukonbsckuii. —
6-e wu3n., ucnp. u gon. — MockBa :HOpaiit, 2018. — 315 c¢. — (Cepus
IIpodeccuonanbHoe  oOpa3zoBanue). —  Pexum  goctyma:www.biblio-
online.ru/book/3FEBBA67-A0DA- 4101-BAFD-A95B643E09DD

10. Xumus [DnextponHsbIil pecypce]: yuebnuk ams CIIO / FO. A. Jlebenes, I'.
H. ®anees, A. M. I'ony6es, B. H. Illanosan ; mox obmi.pen. I'. H. ®daneeBa. — 2-¢
u3a., nep. u jgon. — Mocka : IOpaiit, 2018. — 427 c¢. — (Cepus
IIpodeccuonanbHoe  oOpa3zoBanue). —  Pexum  moctyma:www.biblio-
online.ru/book/A2E58E03-CD8C- 428F-BB13-47BBABOF386E

11. Xumus. 3agadnuk [DaeKTpoHHBIN pecypc]: yueoHoe nocodue mist CI1O
/ YO. A. Jlebenes [u ap.] ; mox odur.pex. I'. H. ®ageeBa. — Mocksa :FOpaiit, 2018.

— 236 ¢. — (Cepus :lpodeccuonanbHoe oOpazoBanue). — Pexum
nocrymna:www.biblio- online.ru/book/776D1303-3CDD-42AE-89FC-
DEC2F5D8COES8

12. Illep6akoB, B. B. Heopranmueckas xumwus. Bompockl u 3amaum
[DnexkTponHbIi pecypce] : yuebHoe mocodue mis CIIO / B. B. llepbakos, A. A.
®dupep, H. H. bap6otuna. — 2-e u3a., ucnp. u gorn. — Mocksa : FOpaiit, 2018. —
107 c¢. —(Cepus:IlpodeccuonanpHoe oOpa3oBaHue).—Pexum  gocTyma:
www.biblio- online.ru/book/510CDA50-7E17-40CB-BA51-D4457D188683

HNuTepHeT-pecypesl:

1. www.pvg.mk.ru (omumnuana «Ilokopu BopoObeBEI TOPED).
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2. www.hemi.wallst.ru  (OOpa3oBarenbHbIi  CalT OIS  IIKOJHHHKOB
«XuMus»).

3. www.alhimikov.net (O6pa3oBaTeNbHbBIN CAUT MJIs ITKOJTHHUKOB).

4. www.chem.msu.su (DnekTpoHHas OMOIHOTEKA 10 XUMUH).

5. www.enauki.ru(uatepueT-uznanue  Juis - ydmreiaed  «EcTecTBeHHBIC
HAYKH»).

6. www.lseptember.ru (MeToguueckas razera «llepBoe ceHTAOPs»).

7. www.hvsh.ru (kypHas «XuMus B IIKOJIER).

8. www.hij.ru (kypHasl «XuUMHSA U KU3HB»). Www.chemistry-chemists.com
(3NIEKTPOHHBIN KypHAT « XUMUKH U XUMUS» ).

3.3. YciaoBus peajmzanum padoueil nporpaMmal JJisi HHBAJIUI0B U JIMII €
OrpaHN4YEeHHBIMU BO3MOKHOCTAMMU 3/10POBbSA

OOyueHre WHBAUIOB | JIUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 30POBBS
OpPraHU30BaHO COBMECTHO C APYTUMH O0yJarOIIHMHUCS.

Jlns  ocBOeHUsS AUCHUIUIMHBI B (oHAC OHONMOTEKH U DJIEKTPOHHO-
OMOJIMOTEUHBIX CHCTEMaX HMEETCS OCHOBHAas M JOMOJHHUTENIbHAs ydeOHas
JuTepaTypa B BUJEC AICKTPOHHBIX JIOKYMEHTOB.

B NeKmuoHHBIX ayaUTOpUSX OO0OPYIOBaHBI CIENUAIbHBIE MeECTa ¢
BO3MOYKHOCTBIO pa3MEIICHUSI CTYJICHTOB Ha KPECJIC-KOSICKE M TMOAKIIOUCHUS K
AIEKTPUYECKON CETH TEXHUYECKUX CPEICTB OOYUCHHUS.

[Ipu mpoBeneHMHM TPOIEAYPHl OICHUBAHUS PE3yIbTATOB OOyYCHHUS
WHBAIMJOB W  JIMII C  OTPAHMYCHHBIMH  BO3MOXKHOCTSIMH  37I0POBBS
IpeayCcMaTPUBACTCS MCITOIb30BAHUE TEXHUYECKUX CPEJICTB, HECOOXOJAUMBIX UM B
CBSI3U C UX WHIAWBUIYaTbHBIMH OCOOCHHOCTSAMHM. JlaHHBIE TEXHHUYECKHE CPEJICTBA
MOT'YT OBITh TPEJCTaBICHBI PecypCHBIM y4eOHO-METOJAMYECKUM IICHTPOM TIO
0OyYCHHIO WHBAJUIOB M JIUI] C OTPAaHUYCHHBIMUA BO3MOYKHOCTSIMH 3/I0POBBSI.

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOW
T CTMTLIAHBI

KoHTtpons u oneHka pe3yJbTaTOB OCBOCHUS YYEOHOM JUCHUIUIMHBI
OCYUIECTBJISIETCS TMpPEeNnojaBaTeieM B MPOLECCE MNPOBEACHUS MPAKTUYECKUX
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3aHSTUNA, a TaKXKE€ BBINOJHEHUS OOYYAIOIIMMUCA WHAWBUIYAIbHBIX 3aJaHUM,
MIPOEKTOB, UCCIICAOBAHUM.

@DOpMBI 1 METOIBI KOHTPOJISI M OIIEHKH PE3YIhTAaTOB O0yUCHUS:

Texymuii KOHTpOJIb: TECTUPOBAHUE, KOHCIIEKTUPOBAHHE, OTYETHI IO
MPaKTUYECKUM 3aHSATUSIM, BHEAYUTOPHON CaMOCTOSTEIBHOM padoTe.

[IpomexyTOUHBIN KOHTPOJIb: SK3aMEH.

[Ipu HeoOXOAMMOCTH WHBAIMAAM ¢ JIMIIAM C  OTPAaHUYCHHBIMU
BO3MOXXHOCTSIMUA ~ 3JI0POBBSl  MPEIOCTABIISICTCSL  JIOMOJHUTEILHOE BpeMsl st
MOATOTOBKHU OTBETA BO BPEMs TPOMEKYTOUYHOTO KOHTPOJISI.
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KoHTpoJib U O11eHKa pe3yJibTAaTOB 0CBOEHMS 00111e00pa30BaTeILHOM
AUCHUILINHBI PACKPBIBAKOTCS Yepe3 AMCHUILINHAPHBbIE Pe3yJabTaThl,
HalpaBJIeHHbIe HA (POPMUPOBAHUE 00LIUX U PO EeCCHOHAIBHBIX
KOMIIeTEHIUI 110 pa3jesiaM U TeMaM COJAepP:KaHus Y4eOHOro MmarepuaJia.

Kox n nHaumeHnoBanue
(popMupyeMbIX KOMIIETEH NI

Pa3zpgen/Tema

THun oeHoOYHbIX
MepOonpUATHH

OK 01. Bei6upatbcriocoObt
penieHus 3a1a4
npoeCCUOHATBLHON
JESTSIIbHOCTH MPUMEHHUTEIBHO K
pa3InYHBIM KOHTEKCTaM

Pasnen 1. Temsr 1.1., 1.2
Pasnen 2. Temsr 2.1., 2.2

Paspmen 3. Temsr 3.1, 3.2., 3.3
Pasnen 4. Tems14.1.,4.2.,4.3

Paszgen 5. Temnr 5.1
Pasznen 6. Temsr 6.1, 6.2
Pasnen 7. Tembr 7.1

OK 02. Vicnonb3oBaTh
COBPEMEHHBIC CPE/ICTBAIIOKCKA,
aHaJIM3a U UHTEPIIPETAIIH
uHpopmanuu u

Pasnen 1. Temsbr 1.2

Paspmen 3. Temsr 3.1, 3.2., 3.3

Pasnen 4. Tems14.2., 4.3
Pasnen 5. Temsr 5.1

MH(POPMALIMOHHBIE TEXHOJIOTUI Pa3znen 6. Tems1 6.1., 6.2.
JJ1 BBITIOJIHEHUS 3a1a4 Pasnen 7. Temnr 7.1.
npodecCuOHAIbHON

JEeSITEIbHOCTH

OK 04. DddexTrBHO Paznen 2. Temsr 2.2.

B3alMOJIeiCTBOBATh UpabOTaTh
B KOJUUICKTUBE U KOMaHJIE

Paznen 3. Temnr 3.3
Paszgen 4. Temn1 4.2., 4.3.
Pasnen 6. Temsr 6.2.
Pasgen 7. Temnr 7.1

OK 07. CogeiicTBoBaTh
COXPAHEHHIO OKPYIKaIOLIEH CpPebl,
pecypcocOepekeHHI0, TPUMEHSITh
3HaHUS 00 U3MEHEHUH KIIUMara,
MPUHLIMIIBI OEPEKINBOTO
IPOM3BOJICTBA, 3 (HEKTUBHO
JIECTBOBATHB UPE3BbIUANHBIX
CUTYyaIHsIX

Pasznen 6. Temsr 6.1
Pazgen 7. Temnr 7.1

- YCTHBIH 0IIpOC;
- (hpOHTANILHBIN OIIPOC;

OIICHKA KOHTPOJIBHBIX
pabor;

HaOJI0ICHUE 32 XOJ0M
BBITTOJIHCHUS
nabopaTopHEBIX paboT;

OLICHKA BBIMTOJIHCHHS
n1abopaTopHBIX PadoT;

OLICHKA TMPAKTHYECKUX
paboT (penreHus
Ka4eCTBECHHBIX,
pacUeTHBIX,
npodeccuoHaIbHO
OPUEHTUPOBAHHBIX
3a1a4);

OIICHKA TeCTOBBIX
3aJJaHuM;

Ha0Ir0IeHNE
3a X0JI0M
BBITIOJTHCHHSI
WH/IUBUTyaJTb
HBIX TIPOEKTOB
U OLICHKa
BBITIOJTHEHHBIX
MIPOEKTOB;

- HAOJIFO[IEHYE 1 OIIEHKA
pelieHus Keiic-3a1ay;

- HAOJIFOIEHYE 1 OIIEHKA
JIEJIOBOU UIPBI;

- JK3aMEH

© DIrBOY BO «Uen'V»




