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1. OBIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEM
IMPOI'PAMMBI OBIIIEOBPA3OBATEJIBHOM JUCIIUTIJIMHBI

Oo6meoOpa3oBaTenbHas JUCHUIUIMHA «XUMHUS» SBISETCA 005S3aTeIbHOW  YacThIO
00111e00pa30BaTEIPHOrO IHUKJIA 00pa3oBaTebHOM Mporpammbl B cootBeTcTBUM ¢ DI'OC CIIO
nocnenuanbHocT 21.02.02 Bypenue He(TIHBIX U Ta30BBIX CKBKUH

1.2. Heau U miianHupyeMblie pe3yJabTaThl 0CBOCHUS IMCHUILINHbI:

1.2.1. leau (ucCHUNINHBI:

(DOpMI/IPOBaHI/Ie Y CTYACHTOB IIPCACTAaBJICHUA O XHUMHYCCKOM COCTaBHﬂIOIHefI CCTCCTBCHHO-
HaquOﬁ KapTUHBI MHUpPa KaK OCHOBLI IIPUHATHA peH_IeHI/Iﬁ B JKU3HCHHBIX W IIPOU3BOACTBCHHBIX
CUTyalusiaX, OTBETCTBCHHOI'O ITIOBCACHUA B HpHpOI[HOﬁ cpenac.

3agauu AMCHUIINHBI:

1) chopmupoBaTh NOHUMAaHKUE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMHMUYECKHX IPOLECCOB U
ABJICHUM B OKpYXalolled Cpene, LEJOCTHOW Hay4HOW KapTHHBI MHpPa, B3aUMOCBS3U U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTb YMEHHUS COCTaBIATH (POPMYJIbl HEOPraHWYECKUX U OPraHMYECKHX BEIIECTB,

YpaBHEHUS] XMMHYECKUX pEaKIUi, OOBACHATH HMX CMBICI, WHTEPIPETUPOBATH PE3YNBTATHI
XHUMHYECKUX IKCIIEPUMEHTOB,

3) copmupoBaTh HABBIKH MPOBENEHHS MPOCTEHIINX XUMHUYECKHX 3KCIIEPUMEHTAIBHBIX
UCCIIEIOBaHUM C COOMIOZCHHEM TMpaBWJl 0Oe30macHOro oOpalmleHuss ¢ BEIeCTBAaMH U
1a00paTOPHBIM 000PYIOBaHHUEM;

4) pa3BUTh YMEHHS HCIIOJIH30BaTh HHGOPMAIMIO XUMUYECKOTO XapaKTepa U3 Pa3IuIHbIX
HCTOYHUKOB,

5) cdopmupoBaTh yMEHHUS MPOTHO3UPOBATH TIOCIEIACTBUS CBOCHU JEATEIBHOCTH U
XUMHUYECKHX MPUPOIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX ITPOLIECCOB;

6) cdhopMupoBaTh NOHHMAaHHE 3HAYUMOCTU JIOCTWKEHHH XUMHUYECKOW HAyKH U
TEXHOJIOTUH JUI pa3BUTHS COLMAIBHON U MPOU3BOACTBEHHOM cep.



1.2.2. IInanupyemMblie pe3yJbTaTbl 0OCBOeHHS 001Ie00pa3oBaTebHON AUcHMIIMHBI B cooTBeTcTBHU ¢ PI'OC CIIO n Ha ocHoBe PI'OC

COO

Koa n naumenoBanue
(¢GopMupyeMbIX KOMIIETEH U
OKO01.Bsi6upath criocoOsI
peleHus 3a1a4
npodeccnoHanbHOMI
NEeSATEIbHOCTH NPUMEHHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

OO6ume

B yacTu TPpy/10BOr0 BOCIIUTAHUS:

- TOTOBHOCTh K TpyAy, OCO3HAaHHUE
[IEHHOCTU MacTePCTBa, TPYAOIIO0HE;

- TOTOBHOCTh K AKTHUBHOHW JEATEIbHOCTU

TEXHOJIOTHYECKON u COIIMAJIbHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTH
WHHIUUPOBATb, IJIAHUPOBATh u
CaMOCTOSITEIILHO BBITIOTHSTh TaKyo
JeATeIbHOCTE,

- HMHTEpEC K pa3NIu4yHbIM  cdepam

poeCCUOHAIBHON JEATETHHOCTH,

OsBJianenue YHUBEPCAJIbHBIMH
yueOHBIMU MO3HABATEJILHBIMU
JAeHCTBUSAIMU:

a) 0a30Bble JIOTHYECKHE JIeliCTBUS:

- CaMOCTOSITENbHO (OPMYITUPOBaTH H
aKTyaJlu3UpOBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK
WIM  OCHOBaHUS Uil  CpaBHEHHS,
Kiaccuukanuu u 0600IICHNS;

- ompenensTh UETUd  JACSTENbHOCTH,
3aJaBaTh MapaMeTpbl U KPUTEPUU UX
JOCTHKCHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH u

JAucuunimHapHbie
- BJIAIETh CHCTEMOM XHWMHWYECKMX 3HAHUH, KOTOpas
BKJIFOYACT: OCHOBOIIOJIATAMOIINE TIOHATHS  (XMMHYECCKUI

JJIEMEHT, aToM, JJIEKTpOHHas o0osiouka aroma, s-, p-, d-
JNEKTPOHHBIE  OpOWUTanM  aTOMOB, HOH,  MOJEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, CTENEHb OKUCIIEHUS,
XUMUYECKass CBs3b, MOJIb, MOJSIpHas Macca, MOJISIPHbIN
o0beM, yIJIepoAHbI cKeneT, (yHKUUMOHAIbHAs TpYyIIa,
panuKal, W30MeEpHUs, H30MEpbl, TOMOJOTHYECKMH psg,
TOMOJIOTH, YIJIEBOAOPOJBI, KHUCIOPOA- M a30TcojAepiKalliue
COEJMHEHUS, OMOJOTMUYECKH aKTHBHBIE BellecTBa (yrieBOIbI,
KUPBI, O€NKW), MOHOMEp, TOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COEAVHEHMs,  KpHUCTaJuIM4yecKas
pelierka, THUIBI XUMHUYECKMX peakuui (OKUCIUTENbHO-
BOCCTAaHOBUTENIBHBIE, 3K30-M DJHIOTEPMHUYECKHE, PEAKLUU
HOHHOTO OOMEHa), PacTBOP, AJIEKTPOIUTHI, HEIIEKTPOIUTHI,
ANEKTPOJINTUYECKAS Jaucconuanus, OKHCJIUTETD,
BOCCTaHOBHUTENb, CKOpPOCTh XUMHUYECKON peakuuu,
XMMHYECKOE PpaBHOBECUE), TEOPUU U 3aKOHBI (TEOpHs
XUMHUYECKOTO CTPOECHMSI OpraHMYecKHx BemecTs A.M.
byrtnepoBa, Teopus DIIEKTPOIMTHUECKON AMCCOLMALINM,
nepuoanueckuii 3akoH .M. MenneneeBa, 3ak0OH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3bIK XUMHH,
(dakTonoruueckue CBEJEHUS O  CBOWMCTBax, COCTaBe,
MOJy4YeHUH U O€30IaCHOM HCIIOJIb30BAaHUM  BaKHEHUIIMX
HEOPraHUYECKUX M OpPraHUYeCKUX BEIIeECTB B OBITY U



IMPOTHUBOPCYHA B paccMaTpruBaACMbIX

SIBJICHUAX,
- BHOCUTb KOPPEKTHBBLI B JACATCIbHOCTD,
OLICHUBATh COOTBCTCTBHUEC  PE3YyJIbTATOB

IIEJIsIM, OILICHMBATh PUCKH TOCIEACTBUI
JIeSTCIIbHOCTH;

- pa3BUBaTh KPEAaTHBHOE MBIIUICHUE IPHU
pelIeHUH KU3HEHHBIX MPoOiieM

0) 0a3oBbIE Hceaen0oBaTeabLCKue
JelcTBHA:

- BJIAJIETh HaBBIKAMH yaeOHO-
HCCIIEN0BATENbCKON u IIPOEKTHOMN
JIeATCIIbHOCTH, HAaBBIKAMHM  Pa3pEIICHUS
npo0Jem;

- BBIBISITb  NPUYMHHO-CIIE/ICTBEHHbBIE
CBSI3M W aKTyaJM3UpoBaTh  3ajady,
BBIJIBUTaTh  TUIOTE3y €€  pelIeHus,

HaXOIUThb aprMeHTBI JJIs1 1O0Ka3aTcJIbCTBA
CBOMX YTBEPKICHMIA, 3a/1aBaTh MapaMeTPhI
U KPUTEPUU PEILICHUS,

- aHaNU3UPOBaTh TMOJYYCHHBIE B XOJE
pelieHus 3a1a4n pe3yabTaThl, KpUTHYECKU
OILIEHUBATh X JIOCTOBEPHOCTb,
HpOFHOSI/IpOBaTI) N3MCHCHHNC B HOBBIX
YCIIOBUSIX;

- yMeTh  TEPCHOCUTh  3HAHHWSI B
MO03HABATENIBHYIO u MPAKTHYECKYIO
001aCTH JKU3HEEATEITEHOCTH;

- yMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MPEAMETHBIX 00J1acTel;

- BBIJIBUI'aTb HOBBLIC HJCH, Hpe,unaraTb
OPUTHHAIILHBIC TTOIXO0JIbI U PEIICHUS;

IIPAKTUYECKOMN AEATEIbHOCTH YEJI0BEKa;

- YMETb BBISIBJIATH XapaKTEpHbIE NPU3HAKM U B3aUMOCBA3b
U3YYEHHBIX [TOHITHH, IPUMEHATh COOTBETCTBYIOLINE ITOHATHS
IIpM OINUCAaHUU CTPOEHHUSI U CBOWCTB HEOPraHUYECKUX U
OPraHMYECKHUX BEIIECTB U HX IPEBPALLEHUHN; BBIABIATH
B3aMMOCBS3b XUMHUYECKMX 3HAaHUH C TOHATUAMHU U
IIPEICTaBICHUAMU JPYTUX €CTECTBEHHOHAYYHBIX IPEAMETOB;
- yMeThb HCHOJb30BaTh HAMMEHOBAaHUS  XUMHUYECKHUX
COCIUMHEHUN MEXKIYHapOJHOIO COK3a TEOPETUYECKOH U
OPUKIAJHON XMMUU U TPUBHUAJIbHBIE HA3BAHUS Ba)KHEHIINX
BEIIECTB  (3TWJIEH,  aleTWIeH,  [JIHLUEpUH,  (eHou,
(dbopmanbaerua, YKCycHash KHCJIOTa, TIHIWH, yrapHBIA ras,
YIJIEKUCHIBIA Ta3, aMMMaK, TalleHas W3BECTb, HeramleHas
U3BECTb, NMUTHEBAs COAA M JPYrHMX), COCTaBIATH (HOPMYIIbI
HEOPraHWYECKUX M OPraHMYECKHUX BEUIECTB, YPABHEHMS
XUMHUYECKHUX peaklui, OOBSACHATh UX CMBICH; MOATBEPKIATh

XapaKTepHbIE XUMUYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOIIIMMHM  OJKCHEPUMEHTAaMHM M 3alHUCIMU
YPaBHEHUN XUMUYECKUX PEAKIUH;

- yMEThb YCTaHaBIIMBAaThb IPUHAJUIEKHOCTh HM3Y4YECHHBIX

HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB K ONPEEICHHBIM
KJlaccaM U TpyIIaM COEAMHEHUN, XapaKTepu30BaTh HX
COCTaB M BaXHEHIIME CBOWCTBA; OMNPENENATH  BHJIBI
XUMHYECKHUX CBsi3el (KOBaJIeHTHAs, MOHHAsI, METAJUINYeCcKas,
BOJIOPOJIHAS), THUIIBl KPHUCTAJIMUECKUX PEIIETOK BEIIECTB;
KJIacCU(UIMPOBATH XUMUYECKUE PEAKIINH;

- chopmMupoBaTh  NPEACTABICHUSA: O  XMMHUYECKOH
COCTaBJISIIOLIEH €CTeCTBEHHOHAYYHOW KAapTUHBI MUpPaA, POJIU
XMMHUU B TIO3HAaHUM SBJICHUN NPHUPOIBI, B (OPMHPOBAHUU
MBILIUIEHUS] U KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIbHOU
IPaMOTHOCTH, HEOOXOIUMOW JUIS PpEIICHUs IMPaKTHYECKUX
3aJa4 U 3KOJOrMYeCKH 0OOCHOBAHHOI'O OTHOLIEHHUS K CBOEMY



OK02.Ucnons3oBath
COBpEMEHHBIC CPEJICTBA TTOKCKA,
aHaJM3a ¥ HHTEPIPETAIIUU
nHpopManuu, u
HHGOPMAIIMOHHBIC TEXHOJIOTHI
JUTSL BBITTOJTHEHMS 3314
npodeccnoHaNbHOM
JeSITEITbHOCTH

- CHOCOOHOCTh MX MWCHOJb30BaHUSA B
IIO3HABATEJILHON U COLMAIIbHOW ITPAKTHKE

B o0nactH  HeHHOCTHM  HAY4YHOIO
MO3HAHMA:

- c(opMHUPOBAaHHOCTH MHPOBO33PEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY

YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOU
IIPAKTUKX, OCHOBAaHHOI'O HA JHAJIOre
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO
CBOEr0 MECTA B MOJIMKYJIBTYPHOM MUPE;

- COBEpIICHCTBOBAHWE  A3BIKOBOM U
YUTATEJIbCKOM KYJBTYpPbl KakK CpelcTBa

B3aI/IM0I[eI\/JICTBI/I$I MCKOY JIFIOAbMHU n
MIO3HAHUS MUPA;

- OCO3HaHME  LEHHOCTH  HAay4YHOU
JIeATEIbHOCTH, TOTOBHOCTh OCYILECTBIIATH
IIPOEKTHYIO u HCCIIEIOBATEIBCKYIO

JeATEeTbHOCTh ~ WHJIMBHUIYyaJIbHO UM B
IpymIe;

OBnanenue YHHBEPCAJIbHbIMH
y‘lCﬁHI)IMI/I MO3HABATCJIbHBIMHU
AEeMCTBUAMMU:

B) padora ¢ unopmaumeii:

- BJIaACTH HaBbIKaMH NOJIYUCHUA

uH(bOpMallMd U3 HUCTOYHUKOB Pa3HbBIX

3JI0pOBbIO U IPUPOAHOIL cpene;

- YMETb MPOBOJAUTH PacUeThl MO XUMHYECKUM (popMmynam u

YPaBHEHMSAM XMMHUYECKMX PpEaKkUuil C HCHOJIb30BAHHEM

(GU3NYECKUX BEIWYHMH, XapaKTEPU3YIOIIUX BEIIECTBA C

KOJINYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpPMasbHbIE

yCIOBUSI) Tra30B, KOJIMYECTBA BEIIECTBA; HCIOJIb30BaTh

CHUCTEMHbIE XMMUYECKUE 3HAHUS AJIS NPUHATHUS pelleHUH B

KOHKPETHBIX ~ JKM3HEHHBIX  CUTYyallUsX, CBA3aHHBIX C

BEIIECTBAMH U UX IPUMEHEHUEM

YMETh IJIAHUPOBATh U BBINOJIHATH XUMUYECKUN 3KCIEPHUMEHT
(mpeBpaleHuss OpraHMYEeCKMX BELIECTB IPU HarpeBaHHUU,
NOJIy4YE€HUE ATUJIEHA U U3YYEHUE €ro CBOMCTB, Kau€CTBEHHbIE
peakuud Ha aJbJeruibl, Kpaxmall, YKCYCHYIO KHCIIOTY;
JeHaTypauus O€NKOB INpU HAarpeBaHWM, LBETHHIE pEaKIUU
0€NKOB; IMPOBOJUTH PEAKIMM HOHHOIO OOMEHa, ONpeAeisATh
Cpelly BOJHBIX pacTBOPOB, KaUECTBEHHbIE PEAKIIMH Ha CyNb(dat-
, KapOOHAaT- U XJOPHUJ-aHUOHBI, HA KaTUOH aMMOHMS; pellaThb
OKCIEpPUMEHTAIbHBIE 3a7aur 1o Temam "Meramibsl"
"Hemerannsl") B COOTBETCTBHMM C TPAaBWIAMH TEXHUKHU
0e3omacHOCTH  Tpu  OOpalieHud € BelecCTBaMH U
1a00paTOpHBIM O0OPYZOBAaHUEM; NPEACTABIATh PE3yJbTaThl
XUMHYECKOr0 3KCIepuMeHTa B (opMe 3alucH ypaBHEHUU
COOTBETCTBYIOLIMX peakuuid U (OpMYIHPOBATH BBHIBOABI Ha
OCHOBE 3THUX PE3YyJIbTATOB;

- yMeTb  aHaJM3UpPOBATh  XUMHUECKYI0  HMH(OpMAIHIO,
MOJIy4aeMyl0 M3 pPa3HbIX HMCTOYHHUKOB (CPEICTB MAaccOBOI
uHpopManuu, cetb IHTEepHET U Apyrue);

- BJIa/IETh OCHOBHBIMU METOJaMH HAayYyHOTO MO3HAHUS BELECTB
U XUMHYECKUX  sBJICHUH  (HaONIOJeHHe, H3MEpEHHE,
9KCHEPUMEHT, MOJIEIUPOBAHUE);

- YMEeTh MPOBOAMTH PACUYETHl MO XMMUYECKHM (opMylIaM U
YPaBHEHMSIM XHMHUYECKUX peakUuil C HCIOJIb30BaHUEM



OK 04. DpdextuBHO
B3aMMOJICHCTBOBATh U paboTaTh B
KOJUIEKTUBE U KOMaH/E

TUIIOB, CaMOCTOSITEIbHO OCYILECTBIIATh
MOUCK, AaHalIu3, CHUCTEeMATU3alUI0 U
MHTEPIIPETALNIO HHAOOPMALIUU Pa3TUYHbBIX
BUJIOB 1 (DOPM Tpe/ICTaBICHHUS;

- co3JaBaTb TEKCThl B
dopmarax Cc  yderoM
uHbOpMallul ©  LEJIeBOU
BbIOMpas ONTUMAJIbHYIO
MPEJICTABICHUS U BU3yaTH3alUy;

- OIICHUBATH JIOCTOBEPHOCTH,
JIETUTUMHOCTD uH(popMaIuuy, ee
COOTBETCTBUE TMPABOBHIM U MOpPAIbHO-
STUYECKUM HOPMaM;

- HCIIOJIH30BaTh cpencTaa
WH(OPMAIIMOHHBIX 1 KOMMYHHUKAITMOHHBIX
TEXHOJIOTHI B PENICHHH KOTHUTUBHBIX,
KOMMYHHUKATHUBHBIX M OPraHU3alMOHHBIX
3aa4 ¢ coOmogeHueM — TpeOoBaHUM
ODPrOHOMUKH, TEXHUKH OE30MacHOCTH,
TUTHEHBI, PECYpCOCOEPEKEHHS, TTPABOBBIX
u 3TUYECKUX HODPM, HOPM
nH(pOpMaIMOHHOM 0€30MaCHOCTH;

- BIQJIETh HAaBBIKAMH DPACIIO3HABAHUS U
3auUThl MHGOpMaLKK, THHOPMAITMOHHON
0€30I1aCHOCTH JIMYHOCTH;

- TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEJIBHOCTU U CaMOOTPEJIETICHUIO;
-OBJIaJICHUE HaBbIKaMH y4eOHO-
HCCIIEI0BATENIbCKOM, MIPOEKTHOMN u
COIATLHOM JeSITEIIFHOCTH,

OBnanenue YHHBepPCAJIbHBIMU
KOMMYHUKATHBHBIMU J1€fICTBUAMM:

Ppa3INIHbIX
HAa3HA4YCHUA
ay,ZLI/ITopI/II/I,

dopmy

bu3nyecKUX  BEJIMYMH, XapaKTepU3YIONIMX BEIIeCTBa C
KOJIMYECTBEHHOW CTOPOHBI: MaccChl, O0ObeMa (HOpPMAaJIbHBIC
yCIIOBUSI) Ta30B, KOJMYECTBAa BEUIECTBA; HCIIOJIb30BaTh

CUCTCMHBIC XUMHWYCCKUC 3HAHUA JISI HNPHUHATHA peI_HCHI/Iﬁ B
KOHKPETHBIX KHN3HCHHBIX CUTyaluiax, CBA3aHHBIX C
BCIICCTBAMH 1 UX ITPUMCHCHUCM

YMETh IUIAHUPOBATh W BBHITIOJIHATH XHUMHUYECKAN DKCIIEPHUMEHT
(mpeBpallieHuss OPraHUYECKUX BEIIECTB TMPU HArPEeBaHUU,
MOJIyYEeHUE ITHJICHA W WU3YYCHHE €r0 CBOMCTB, KaYCCTBCHHBIC
peaKuuMyd Ha aNbJIETHIbI, KpaxMal, YKCYCHYIO KHCIOTY;
JeHaTypanus O€NKOB TP HArpeBaHHWU, I[BETHBIC DPEaKIUU
OENKOB; MPOBOAWTH PEAKIUM HOHHOTO OOMEHa, OIpEeNemsaTh
Cpeay BOJIHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIMH Ha CYJIbdaT-



OK 07. CogeiicTBOBaThH
COXPAHEHUIO OKPYKAIOLIEH

0) coBMeCTHas 1eATeJIbHOCTb:

- MOHUMATh Hu HCIIOJIb30BAaTh
MIPEUMYIIEeCTBA KOMaHIHOM H
WHUBUIyaJIbHOU PabOThI;

- MIPUHUMATh LEJTU COBMECTHOM
JIeSTCIIEHOCTH, OpraHU30BHIBATH "
KOOPJAMHHUPOBATh  JACHCTBUSA 1O €€

JOCTIDKCHHIO: COCTABIIATh IJIaH JICHCTBHIA,
pacrpenensiTh pojld C Y4eTOM MHEHH
YY4aCTHUKOB  OOCYXJaTb  pe3yJIbTaThl
COBMECTHOM pabOTHI,

- KOOPJIMHUPOBATH M BBITIONHATH padoOTy B
YCIIOBUSIX PEabHOTO, BUPTYAIbHOTO H
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

- OCYULIECTBIISTh MTO3UTHUBHOE
CTpaTeTUYeCcKoe IMOBEJICHUE B Pa3TUUHBIX
CUTyallUsiX, TMPOSBIATH TBOPYECTBO U
BOOOpakeHUe, ObITh HHAITUATUBHBIM
OBaanenue YHHBepPCAJIbHBIMU
PeryisiTUBHBIMU € CTBUSIMU:

I') IPUHATHE ce0NA M APYTrUX JIOaei:

- TPUHAMATh MOTHBBI M apTyMEHTBI
JIPYTHUX JIIOJeH TIpU aHAJIM3e Pe3yIbTaTOB
JIeITEIIbHOCTH;

- MPU3HABATh CBOE IMPABO U MPaBO JPYTUX
JIFOJIeH Ha OITUOKY;

- pa3BUBaTh CIOCOOHOCTH TOHUMATh
MUP C MO3UIUHU APYTOro YeIOBeKa

B 00J1acTH 3K0JIOTHYECKOT0
BOCIIUTAHMUS:

- chopMHUPOBAHHOCTH IKOJIIOTUUECKOM

, KapOOHaT- U XJIOpUJ-aHUOHBI, HA KAaTUOH aMMOHWUS; pelIaTh
SKCHEpUMEHTAIbHBIE 3a7aur 1o Temam "Mertamisl"
"Hemeramnbl") B COOTBETCTBUM C TPaBWJIAMH TEXHUKH
0e30MacHOCTH  MpU  OOpameHWH  C  BEIIECTBAMU U
1a00paTOpHbIM  000PYIOBaHUEM; MPEACTABIATh PE3YJIbTAThI
XUMHUYECKOTO JKCIepuMeHTa B (GopMe 3alucu ypaBHEHUM
COOTBETCTBYIOIIUX pEaKIHil u (OPMYyIUPOBATH BHIBOJIBI Ha
OCHOBE 3THX PE3YyJIbTaTOB

- chopMUpPOBATh YMEHUS IPUMEHSTH OTYYCHHBIE 3HAHUS JIS
OOBSICHEHUS YCIIOBUM MTPOTEKaHUsI (PU3NUECKUX SIBJIICHUI B
IIPUPOJIE U JJIs IPUHATHA IPAKTUYECKUX PELICHUN B



Cpebl, pecypcocOepekeHHUIO,
PUMEHSTH 3HaHUS 00 U3MEHEHUH
KJIUMaTa, IPUHIIATIBI
Oepe’KITMBOTO MMPOU3BO/ICTBA,

3¢ peKTUBHO NEHCTBOBATH B
YpEe3BbIYAHBIX CUTYAIHSIX

ITK 4.1 Ocy1ecTBasTh KOHTPOIIb
0€301MacHOCTH BeJIeHUS! OYpOBBIX
paboT B COOTBETCTBUU C
IpaBUIaMU OE€30MIACHOCTH

KYJIBTYPBI, IOHKMMAaHNUE BJIUAHUA

COLMAJIBHO-OKOHOMHYCCKHUX IIPOLCCCOB HA

COCTOSIHUE MPUPOTHON U COIUATILHOM
Cpelbl, 0CO3HAHUE TTI00aTBLHOTO
XapakTepa dKOJOTHYECKUX MPOoOIeM;
- TUITAHUPOBAHKE U OCYLIECTBIICHUE
JICUCTBUI B OKPY’KAIOILIEH cpelie Ha
OCHOBE 3HaHHMS LEJIEH YCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HEMPUATHUE JICUCTBUI,
MIPUHOCSIIMX BPEJ OKPYXKAIOLLEH cpesie
- YMEHHUE NMPOTHO3UPOBATH
HEOIaronpHUsITHBIE SKOJIOTHYECKHE
MOCJEACTBHS TPEATPUHUMAEMBIX
JIEUCTBUN, IPEIOTBPALLIATD HX;

- pacIIMpeHue ONbITa AEATEIbHOCTH
AKOJIOTMYECKOW HAIIPaBJIECHHOCTH;

- OBJIa/ICHUE HaBbIKaMH y4eOHO-
HCCIIEI0BATENIbCKOM, IPOEKTHON U
COLMAJIBHOU JIESATENBHOCTH

-YMEHHE TUIaHUPOBATh U OCYLIECTBIIATh
paboTHI COTIIACHO COOJIIOICHHUS MTPaBUII
0€30MaCHOCTH U JTOJIKHOCTHEIX U

HCTPYKLUHI

HIOBCETHEBHOM KM3HU JUIA o0ecieueHnst 0e30IacHOCTH IPU
oOpamieHnu ¢ ObITOBBIMHU MPHUOOPAMH U TEXHUYECKUMHU
YCTPOWCTBAMHU, COXPAaHEHHUS 3710POBbs U COOIIOICHUST HOPM
9KOJIOTMYECKOr0 MOBEAEHUS B OKPYXKAIOLIEH cpejie; TOHUMaHNe
HEOOXOANMOCTH IPUMEHEHHS JOCTHIKEHUH (DU3UKH U
TEXHOJIOTHH IS PallMOHATBHOTO MPUPOIOTIONB30BAHUS

- c¢(hopMUpPOBaTh YMEHUS IPUMEHSTH MOJYyYEHHbIE 3HAHUS JUIS
cOOIOICHUSI YCIIOBUHM TPOBEACHUS Ta00OPATOPHBIX PadoT, I
oOecniedyeHus 6€30MacHOCTH MpU 0OpallleHuu ¢ MPUOOpaMu 1
TEXHUYECKUMHU YCTPOWCTBAMH, COXPaHEHHs 3/10POBbsI U
cOOJTI0IEHUST HOPM

10



2. CTPYKTYPA ¥ COJAEP)KAHUE OBIIIEOBPA30OBATEJIBHOM JUCIIUILINHBI

«XHUMHUSA»

2.1. O0beM JUCHUIIMHBI U BU/bI y4eOHOH padoThI

Buna yueOHoii padoThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 68
B T.4.

OcHoBHOe coJep:kaHue 64
BT. 4..

TEOpETHYECKOe 00yUeHne 34
MPaKTUYECKHUE 3aHATUS 20
71a00paTOPHBIE 3aHATHS 10
IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COePKAHME 4
(conep:xaHue NPUKJIATHOTO MOAYJISA)

BT. U..

TeopeTudeckoe o0ydeHue 2
MPAKTUYECKHUE 3aHITUS 2
IIpoMeskyTouHasi aTTecTalus (3a4eT) 2
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2.2. TemaTn4eckui IJIaH U coacpiKaHuE TUCHUIIJIHHDBI «XHuMHU»

®opmupye
HanmenoBanme Conep:xxanue yueOHOro MaTepuaJia (OCHOBHOE U MPO(ecCHOHAILHO-0PHMEHTHPOBAHHOE), OG1eM 9ACOB Mble
pa3aesioB U TeM JIadopaTopHbIe M NPAKTHYECKHE 3aHATHS, IPUKJIAIHON MOAY/Ib KOMIIeTEeHIY
1001
1 2 3 4

OcHOBHOE cO/Iep:KaHue 64
Pa3nen 1. OcHOBBI CTPOEHMS BellleCTBA 6
Tema 1.1. OcCHOBHOE cO/Iep:KaHue 4 OK 01
Crpoenne atomoB | TeopeTnueckoe oGyueHue 2
XUMHYECKHX
AJIEMEHTOB U
npupojaa
XUMHUYECKOU
CBSI3U

CoBpeMeHHast Mofelb CTpoeHus aromMa. CHMBOJWUYECKUM S3BIK XUMHUH. XUMHYECKUN DIIEMEHT.

DOnekTpoHHas KoHurypamus aroma. Kmaccuduxaruss XUMAYECKUX DIEMEHTOB (S-, p-, d-d2JE€MEHTHI).

BaneHTHBIE ~ DIEKTPOHBL. BaneHntHOCTB. ONEeKTpOHHas  HpHUpoJa  XUMHYECKOHM  CBS3H. 2

DNeKTPOOTPUIIATEIbHOCTh. BUIBI XWMHUYECKOW CBSI3M (KOBaJIGHTHAs, HWOHHAS, MeTaJJn4ecKas,

BOJIOPOJIHAS) M CTTIOCOOBI €€ 00pa30BaHUs

IIpakTnyeckue 3aHATHSA 2

Pemienune 3amaHuvii Ha WCHOJIB30BAaHUE XUMHUYECKOM CHMBOJIMKM W Ha3BaHWM COEIUHEHUHN 1O

HOMEHKJIAType MEKIYHApPOJHOTO COI03a TEOPETHYECKOM M MNPUKIAJHON XMMHUM M TPUBHAIBHBIX

Ha3BaHWUU JUIsl COCTABIICHUS] XUMHUYECKUX (DOPMYJT JBYXaTOMHBIX COCTUHEHUN (OKCHUIOB, CYIb(UIIOB,

TUAPUJIOB U T.1.) U APYTUX HEOPTaHUUECKUX COEAMHEHUIN OTJEIbHBIX KJIACCOB. 2

[IpakTrueckue 3a7aHusl HA YCTAHOBJIEHUE CBS3U MEXKIY CTPOCHHEM aTOMOB XMMHYECKUX JIEMEHTOB U

MEPUOIUUECKUM HU3MEHEHHEM CBOMCTB XMMHUYECKUX JJIEMEHTOB U UX COCIWHEHUU B COOTBETCTBUU C

nosioxxeHueM [lepuoanueckon CUCTEMBI.
Tema 1.2. OcHoBHOe coepkaHue 2 OK 01
Ilepnonnuecknii | [lpakTHyecKue 3aHATHS 2
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3aKOH U Ta0Iuna
J.. MenneneeBa

[Tepuonuueckas cucrema xumudeckux 3aeMeHToB .M. Menneneea. uznueckuii CMbICI
Ilepuoanueckoro 3akona JI.11. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKHUX
3JIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUHU C MOJIOKEHUEM
XUMHUYECKOro aemenTa B [lepuonnueckoit cucreme. MupoBo33peHUYECKOE U HAy4YHOE 3HAYEHUE
[Tepuonuueckoro 3akona [I.1. Menaeneesa. [Iporno3ssl .M. MenneneeBa. OTKpbITHE HOBBIX
XAMUYECKHUX DJIEMEHTOB.

Pemrenre nmpakTMKO-OpUEHTUPOBAHHBIX TCOPETUUCCKUX 3aJJaHUI HA XapaKTepU3aIui0 XUMUYECKUX
JIEMEHTOB «MeTaNTNYeCKie / HEMETAUTHISCKUE CBOKWCTBA, 3JIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBHH C MX 3JICKTPOHHBIM CTPOCHHEM H IOJI0KEHHEM B IIEPUOIUICCKON CUCTEME
xumudeckux dyementoB .M. MeneneeBa»

OK 02

Pa3nea 2. XumMnueckue peakuumn

10

Tema 2.1. Tunsl
XUMHUNYCCKUX
peakuui

OcHOBHOE cO/Iep:KaHue

=

TeopeaneCKoe oﬁyqe}me

[\9]

Knaccudukanus u THIIBI XUMAYECKUX PEaKIUil C yuacTHeM HeopraHndeckux BemiecTB. CocTaBneHue
ypaBHEHUN peakIUui COeIMHEHUs, PA3I0KEHUSI, 3aMEIIICHHs], 0OMEHa, B T.4. PEaKlUii TOPEeHMUsI,
OKHCJICHUSA-BOCCTAHOBIICHUS.

VYpaBHEeHUs OKHCIICHUsI-BOCCTaHOBIICHUs. CTeneHb okucaeHuss. OKUCIUTETh U BOCCTAHOBUTEIb.
CocraneHre U ypaBHUBAHNUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METOJIOM 3JIEKTPOHHOIO
Oaanca. OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIE PEAKIIMHU B IPUPOJIE, MPOU3BOJICTBEHHBIX MPOIECCax 1
YKUA3HEIEATEIIbHOCTH OPraHU3MOB

IIpakTHYecKkue 3aHATHA

KonnuectBeHHble oTHOMEHN B XUMUN. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUH M PacyeThl IO
YPaBHEHUSIM XMMHMUYECKMX peakiui. Moiyb Kak eIvHMIAa KOJIMYecTBa BellecTBa. MolsipHas Macca.
3aKOHBI COXPAaHEHHUs Macchl M 3Hepruu. 3akoH ABoraapo. MouspHbli 00beM razoB. OTHOCUTENIbHAS
IUIOTHOCTH ra3oB. PacyeTsl mo ypaBHEHUSM XMMHUYECKHUX PEaKIUil C MCIOJIb30BaHMEM Macchl, 00bemMa
(HOpMaJIbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA

OK 01

Tema 2.2.
DIEKTPOIUTUYECKA
s JUCCOLMALINA U
HOHHBIH 00MeH

OcHoBHOE coaep:xaHue

Teopernueckoe odyuenune

Teopus aneKTposnuTUYECKON nucconnanuu. MoHbl. DIEKTPONIUTHI, HEAIEKTPOIUTHI. Peakiny HOHHOTO
obmeHa. CocTaBiieHHE peaklUil MOHHOIO OOMEHa IYTeM COCTABJIEHHS MX IOJIHBIX M COKpAIEHHBIX
VMOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE peaKIIMU. 3aJaHUSI HA COCTABJIEHUE HOHHBIX PeaKIuil

OK 01
OK 04
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JlabopaTopHble 3aHATHSA

JlaGopaTopHas padoTta “THITbl XUMHUYECKUX pEaKIIHii”.

HccnenoBanue TUTIOB (TI0 COCTaBY M KOJMYECTBY MCXOIHBIX U 00Pa3yIOMIUXCS BEIIECTB) M MPU3HAKOB
XUMHUecKux peakuuid. [IpoBenenue peakiuit HOHHOTO 0OOMEHa, OMpeIesIeHNue CPeIbl BOJAHBIX
pacTBOPOB. 3a7aHusl HA COCTABJICHHE MOHHBIX PEaKINil

KonTposabsHas
pabora 1

CTpOGHI/Ie BCIICCTBA U XUMHNYCCKHUEC PCaKIIUH

Pazpea 3.

CTpoeHue 1 CBOHCTBA HEOPraHUYECKUX BeleCTB

16

Tema 3.1.
Knaccudukanus,
HOMEHKJIaTypa
CTpoeHHuE
HEOPraHMYecKuX
BEIIECTB

OcHOBHOE cO/Iep:KaHue

=

TeopeaneCKoe oﬁyqe}me

[Ipenmer Heoprannyeckoit xumun. Kiaccugukanys HeopraHuueckux BemecTs. IIpocTsie U croxHble
BeniecTBa. OCHOBHBIE KJIACChI CJIOMKHBIX BELIECTB (OKCUIBI, TUIAPOKCUIBI, KUCIOTHI, cOM). B3aumocss3pb
HEOpPraHMYECKUX BeIleCTB. ArperatHble cOCTOssHU BelecTBa. Kpucrannmnyeckue u aMmopdHbie
BellecTBa. TUIBI KPUCTAIIMYECKUX PEIIETOK (aTOMHas, MOJIEKYJIApHasl, MOHHAs, METAJITMYECKast).
3aBUCUMOCTh (PM3UUYECKHUX CBOWCTB BELIECTBA OT TUIA KPUCTAIIINYECKON PEIIETKU. 3aBUCHMOCTb
XUMUYECKON aKTUBHOCTH BEILECTB OT BUJIa XMMUYECKOH CBA3HM U TUIIA KPUCTAININYECKON PELIETKHU.
[IprurHbI MHOrOOOpa3us BEIECTB

HpaKaneCKne 3aHATHUSA

HomeHnknarypa HeopraHMYeCKMX BEIIEeCTB: Ha3BaHHUE BEIECTBA UCXOMAS U3 UX XUMHUUYECKON (hOPMYIIbI
WM COCTABJIEHNE XUMHUYECKON (POPMYJIbI HCXO/S U3 Ha3BaHUS BELIECTBA 10 MEKyHAPOIHOU
(MIOITAK) nnu TpuBHAJIBHON HOMEHKIIATYPE.

Pemenne mnpakThyeckux 3aJaHUN MO KiIacCU(PHUKAUM, HOMEHKJIAType M XHUMHUYECKHUM GdopMyiaM
HEOPraHMYECKHUX BELIECTB Pa3JIMYHBIX KJIaccoB (yrapHbli ra3, YIVIEKHCIBIM ra3, aMMHaK, ramieHas
U3BECTb, HETallleHasi U3BECTh, MUThEBAas CoAa U JPYTUX): Ha3bIBaTh U COCTABIATH (POPMYJIBI XUMUYECKUX
BELIECTB, ONPEEISTh IPUHAIIEKHOCTD K KJlaccy.

HcTounuku xumuueckoi HHGpopMaIiuu (CpeicTB MaccoBoi nHpopManuu, cetb HTepHeT u npyrue).
ITouck nHpopmManyy No Ha3BaHUSIM, HICHTHU(PHUKATOPAM, CTPYKTYPHBIM GopMynaM

OK 01
OK 02
IIK 4.1

Tema 3.2. Ousuko-
XUMHYECKHE

OcHoBHOE coep/kaHue

Teopernyeckoe o0yueHue

OK 01
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CBOHCTBA Meramipl. O0mue Guznyeckne U XUMUYECKHE CBOWCTBa MeTalioB. CriocoObl TONydeHHs. 3HAYCHUE OK 02
HCOPraHWYICCKUX  |MeTasIOB M HEMETauIOB B IPUPOAEC M KU3HEIACATEIbHOCTH 4elloBeKa M opranus3MmoB. Kopposus 2 OK 07
BCILICCTB METaJUIOB: BUBI KOPPO3UH, CIIOCOOBI 3aIIMTHl METAINIOB OT KOPPO3UU

Hemeramnel. OOmue ¢u3nueckne W XHUMHUYECKHUE CBOWCTBA HEMETAIOB. THMUYHBIE CBOWCTBA

nemertauioB IV— VII rpynm. Knaccudukanust 1 HoMeHKIaTypa cOeTMHECHUH HeMeTauioB. KpyroBopoTsl 2

OMOTEHHBIX JIEMEHTOB B IPUPOJIC

XUMUYEeCKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIEeCTB (OKCHIOB, TUIPOKCUIOB, KHCIIOT,

cojieil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX COETUHEHU, 2

BBICHIMX OKCHJIOB U THAPOKCUJIOB

IIpakTHYecKne 3aHATHS 2

CocraBiieHHe YpaBHEHMH XMMHUYECKUX PEAKIMM C y4yacTHEM IPOCTBIX U CIOKHBIX HEOPraHMYECKHUX

BEIIECTB: METAJUIOB M HEMETAJUIOB; OKCHIOB METaNIOB, HEMETaNIOB U aM(OTEPHBIX 3JIEMEHTOB;

HEOPTaHMYECKUX KHUCIIOT, OCHOBaHMA © aM(OTEPHBIX THAPOKCUIOB; HEOPraHWYECKUX COJCH,

XapaKTEpU3YIOIIMNX UX CBOMCTBA. 2

Pemenne npakTUKO-OpHEHTHPOBAHHBIX TEOPETUYECKMX 3aJaHMM Ha CBOWCTBA, COCTaB, NOJYYEHHUE U

0e30macHOe HCIOJIb30BaHUE BaKHEHIIMX HEOPraHWYECKHX BEIIECTB B OBITY M MPAKTHYECKOil

JIeSITEJIbHOCTH YeJIOBEKa
Tema 3.3. OcHOBHOE coJiep:KkaHue 2 OK 01
Unentndukanust | JlaGopaTropHble 3aHSITHS 2 OK 02
HEOPraHMHUCCKUX | TaGoparopras paGota «MaeHTHpUKAIMsA HEOPraHMIECKUX BENIECTBY. OK 04
BCIICCTE PenieHne SKCIEPUMEHTATBHBIX 3a1ad [0 XMMHYECKHM CBOMCTBAM METAUIOB M HEMETAIOB, IO K 4.1

pacro3HaBaHMIO U MOIYYEHHUIO COEIMHEHNI METAJUIOB U HEMETAJLIOB. )

WNnentudukanus HEOPraHUYECKUX BEIIECTB C HUCIOJIb30BaHUEM HX (DU3UKO-XUMUYECKHUX CBOMCTB,

XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHbIe peakiuu Ha cynbpaT-, KapOOHAT- U XJIOPUJ-

AQHMOHBI, Ha KATHOH aMMOHMUSI
KonTpoubnas .

CBolicTBa HEOPTaHUYECKUX BEILIECTB 2
padora 2
Paznea 4. CrpoeHne 1 CBOIICTBA OPraHUYeCKHUX BelleCTB 22
Tema 4.1. OcCHOBHOE coJiep:KaHue 4 OK 01
Knaccudpukanus, | Teopernueckoe o0yqenue 2
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CTpOCHUE U
HOMEHKJIaTypa
OpPraHUYECKUX
BCILIECTB

[TosiBienue U pa3BUTHE OpraHUYECKON XMMUHU Kak Hayku. [IpenMer oprannyeckoit xumuu. Mecto u
3HAQUYEHHE OPTaHMYECKOM XMMHUHU B CUCTEME €CTECTBEHHBIX HaYK.

XHWMHUYECKOE CTPOCHUE KaK MOPSAJOK COEAMHEHHS aTOMOB B MOJIEKYJIE COTJIACHO MX BAJIEHTHOCTH.
OCHOBHBIE TOJOXKEHUS TEOPUU XMMUUYECKOr0 CTPOCHMSI OpraHnyeckux coeauHeHuit A.M. bytieposa.
VYriepoaHblid CKEJNEeT OPraHMYEeCKOW MOJEKYJbl. 3aBUCHMOCTh CBOWCTB BEHIECTB OT XMMHYECKOTO
CTpOEHMS MOJIEKYJl. MI3oMepusi U U30MepHI.

[lonsitne o QynkuuoHanbHoit rpynne. Panukan. IlpuHnunel KiaccupUKAMU  OpPTaHUYECKUX
coeMHEHUN. MexayHapogHass HOMEHKJIATypa M TPUHLUNBI HOMEHKJIATYyphl OPraHUYEeCKUX
coequHeHuil. I[loHsTHe 00 a3zo0TcoAep)KalIMX COCOUHEHHSIX, OMOJOTMYECKH AaKTHUBHBIX BeIIECTBAX
(yrmeBomax, >kupax, OelKkax U JIp.), BBICOKOMOJEKYJISIPHBIX COCAUHEHUAX (MOHOMEp, IOJIMMED,
CTPYKTYpPHOE 3BEHO)

HpaRanecmle 3aHATHUSA

Homenkiiarypa opraHnyecKMX COEIMHEHMH OTAEIBHBIX KJIACCOB (HACHIIIEHHBIC, HEHACHIIICHHBIC H
apoMaTHYeCKHUEe YTJIEBOJOPOJIbI, CHUPTHI, ()EHOIBI, allbJETU/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBneHue TMOJTHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJT OpPTraHUYECKHX BEIIECTB OTIEIbHBIX
KJIACCOB, HCIIONb3YySl WX Ha3BaHUS MO CHUCTEMAaTHYECKOM W TPHUBUAIBHOM HOMEHKJIAType (3THUJIEH,
aneTuieH, ruiepuH, (eHon, (Gopmanbaerua, YKCyCHas KHCJIOTa, TiauiuH). Pacdersl mpocteiineit
(GhopMyIbl OpraHuYecKoi MOJIEKYJIbI, HCXO/IS U3 SJIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CsoiicTBa
OpPTaHUYECKUX
COeIMHEHUI

OcHoBHOE COACPKAHUC

12

TeopeaneCKoe oﬁyqeﬂue

@DU3NKO-XMMUYECKHE CBOHCTBA OPraHMYECKUX COEAMHEHUH OTHENBHBIX KIAccoB (0COOEHHOCTH
KJIacCU(UKALMU U HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJIOTUYECKUH psii U o01mas popmyna; n3oMepus;
¢$u3nyecKkre CBONCTBA; XUMHUECKHE CBOICTBA; CIOCOOB! NOJTYUYEHHUs):

— TpenesbHbIe YITIEBOAOPObl (alIKaHbl M IMKJIOAJIKaHbl). ['OpeHre mMeTaHa Kak OJMH U3 OCHOBHBIX
MCTOYHMKOB TEIIa B IPOMBIIIICHHOCTH U ObITY. CBOWCTBA MPUPOAHBIX YIIIEBOJOPOIOB, HAXOXKICHUE B
MIPUPOJIE U IPUMEHEHUE AIKAHOB;

— HENpeNeNbHbIE (AJKEHbI, AJKUHBI M alKaJueHbl) W apoOMaTHYECKHE YIIeBOAOpoAbl. ['opeHue
aleTUIIeHa KaK NCTOYHUK BBICOKOTEMITEPATYPHOTO IIJIAMEHU JJII CBAPKHU M PE3KH METAJUIOB

OK 01
OK 02
OK 04
IIK 4.1
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— KHUCIIOpOACOAepkKalllue COeAMHEHUS (CIUPTHI U (eHOIIbI, KapOOHOBBIE KUCIOTHI U 3PUPHI, aJIbJICT U/ IbI
U KETOHBI, >KHUPBI, YTIeBojbl). lIpakTHueckoe NPHUMEHEHHWE STUIICHIVIMKOJSA, TIMIEpPHHA, (eHOa.
[Ipumenenue Qopmanpaeruaa, ameraibAeruia, YKCYCHOM KHCIOTBl. MpUla Kak COJU BBICIIUX
KapOOHOBBIX KHCJIOT. MOoIIIMe CBOKWCTBA MbLIa

— a30TCoJepXKallie COEAUHEHUs (aMUHBI M AMHHOKUCIOTHI, Oeyiku). BblcOkoMoseKymsipHble
COEUHEHUS (CUHTETUYECKHE U OMOJIOTMYECKU-aKTUBHBIE). MOHOMEp, NOJUMEP, CTPYKTYPHOE 3BEHO.
[Tonumepu3anys STHIIEHa KaK OCHOBHOE HalpaBJIEHUE €r0 UCIIOJIb30BaHUSL.

['eneTnyeckas CBA3b MEXKY KJlacCaMH OPraHUYECKUX COEIMHEHUN

HpaRanecmle 3aHATHUSA

CBolicTBa OpraHMYECKMX COEIMHEHUN OTHAEIbHBIX KJIAccOB (TpUBHAIbHAS M MEXJIyHapOJHas
HOMEHKJIaTypa, XUMHUUECKHE CBOMCTBA, CIIOCOOBI MOJIYUYEHHUs): NMpeeibHble (AIKAHbI U UKIOAIKAHBI),
HenpeaebHbIe (AIKSHBI, AIKMHBI U alIKaAHeHbI) H apOMAaTUYECKHUE YIIIEBOJIOPOIbI, CIIUPTH U (HEHOJIHI,
KapOOHOBbIE  KHCIOTBI M 3(QUpPbI, albAETHAbl M  KETOHbl, AaMHMHbI M  AMHUHOKHCIOTHI,
BBICOKOMOJIEKYJISIPDHBIE COEIUHEHUS. 3aJaHusl Ha COCTaBJICHHE YpPaBHEHUI XMMHUYECKUX PpEaKkLUi ¢
y4aCTHEM OPTaHMYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa U CTPOCHUS

CocraBrneHne cxeM peaknuii (B TOM 4YHCIE [0 MPEIIOKEHHBIM IIeToYKaM IpeBpalieHHil),
XapaKTepU3yIOIUX XMMUYECKHE CBOMCTBA OPraHMYECKUX COEIMHEHUIH OTJIENbHBIX KJIACCOB, CIIOCOOBI
UX TOJY4YeHHUs W Ha3BaHME OpPraHMYECKHX COEJUHEHHM MO TPUBHAIBHOM WM MEXIyHapOIHOU
CHUCTEMATUYECKON HOMEHKJIIATYPE.
Pemenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3a/JaHMi Ha CBOWCTBA OPTraHUYECKUX
COEIMHEHMH OTAEIbHBIX KIACCOB

JlaGoparopHas pabdora

JlaGoparopHas paboTa “ XHMMHUYECKHE CBOWCTBAa CHUPTOB U YKCYCHOM KHCIOTHI. CBOMCTBa >KUpPOB U
yraeBoAoB".

Tema 4.3.
WNnentuduxarus

OcHoBHOe cogepkaHue

Teoperuyeckoe o0yueHue

OK 01
OK 02
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OpraHNU4YeCKHUX buooprannueckue coenunenusi. llpumenenue u Ouonornyeckas poib yriaeBoaoB. OxucieHue OK 04
BEILIECTB, UX YIJIEBOJOB — WCTOYHUK SHEPIHMM JKUBBIX OpraHu3MoB. OONacTH NPUMEHEHUS AMHHOKHUCIOT. K 4.1
3Ha4YEHHE U [IpeBpamenuss OenkoB mnuiu B opraHu3Me. buonorumdeckue ¢ynkinuu OenkoB. buonoruueckue
MIPUMEHEHUE B ¢byHKIMU kUpoB. PoJb oprannyeckoil XMMUM B pEICHUH TPOOJIeM MUIIEBOH 0€3011acHOCTH
OBITOBOMH U Ponp opranuueckoil XMMHHM B PpEUICHUH MPOOJIEM JHEPreTUYECKOr Oe30MacHOCTH, B Pa3BUTHUU
HPOU3BOJCTBCHHOM | MEIUIMHBI, CO3/TAHUU HOBBIX MAaTEPHAIOB, HOBBIX HCTOYHHKOB SHEPTUH (AIbTEPHATHBHBIC HCTOYHUKH
AEATEITbHOCTH sHepruu). OnacHOCTh BO3ACWUCTBHUS HA >KUBbIE OpPraHU3Mbl OPraHHMYECKHX BEIIECTB OTIEIIbHBIX
YeJI0BEKa KJIacCOB (YIJI€BOAOPOMABI, CHUPTHI, (PEHONIBI, XJIOPOPTaHUYECKHUE MPOU3BOAHBIC, ANBICTUABI U Ip.),

CMBICJI [TOKA3aTelsl MPEEIbHO TONYCTUMONW KOHIICHTPALUH

JlabGopaTopHble 3aHATHUS

JlaboparopHast pabota: “UneHTHUKAINST OPTAaHHIECKUX COSAMHEHUN OT/ICIBHBIX KJIACCOB™

Wnentudukanus opraHMuecKUX COeIMHEHUN OT/IEIbHBIX KJIAcCOB (Ha MpUMepe aabAeTUI0B, KpaxMmana,

YKCYCHOW KHCJOTBI, O€IKOB M T.I.) C HCIOJIb30BaHHEM UX (U3UKO-XUMHUYECKUX CBOHCTB U

XapaKTepHBIX KauyeCTBEHHBIX peakimii. [leHarypauus Oenka mpu HarpeBaHud. L[BeTHbIE peakiuu

0enkoB.BO3HUKHOBEHNE AHAJUTHYECKOIO CHUTHAJa C TOYKHM 3pPEHUS XUMHUYECKHMX IPOILIECCOB IpHU

MPOTEKaHUN KaYECTBEHHON PEaKIINH, MO3BOJISIFOIICH HACHTU(PHUIIMPOBATH MPEATOKEHHBIE OpraHNYeCKHe

BEIIECTBA
Pazpean S. Kunernveckue u TepMOAMHAMIYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKNX PeaKuuid
CxopocTb OcHoBHOE coaep:xaHue OK 01
XUMHUYECKUX OK 02
peaKuui. IIK...
XHWMHYECKOE
paBHOBECHE

Teopernueckoe odyuenune

CKopocTh peakiiuu, €€ 3aBUCHMOCTh OT Pa3IUYHBIX (DAKTOPOB: MPUPOJIBI PEArHPYIONIUX BEIIECTB,
KOHIOCHTpAalMK pearupyromux BCIICCTB, TEMIICpATyphl W ILJIOMIAAA peaKHHOHHOﬁ IMOBEPXHOCTH.
TemnoBsie 23 (HeKTH XUMUYECKUX PEAKIIUi. DK30- U SHIOTEPMHUUECKUE, PEAKIIHH.

O6parumocTh peakiuid. XUMHYECKOE PaBHOBECHE M €ro CMEIICHHE I10J] JIEHCTBHEM Pa3IMYHBIX
(akTOpOB (KOHIEHTpALMsl PEarecHTOB WM MPOIYKTOB PEaKIMH, JaBICHUE, TEMIIEpaTypa) sl CO31aHuUs
ONTUMAJIBHBIX YCJIOBUM MPOTEKaHU XUMHUeCKUX rnponeccoB. [Ipuniun Jlelllarense
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IIpakTHYeckne 3aHATHS 2 OK 01
Pemenne npakTUKO-OPUEHTUPOBAHHBIX 33JaHUN Ha aHauu3 (AKTOPOB, BIMSIOMIMX Ha H3MEHEHHE OK 02
CKOpOCTH XUMHYECKOM peakuuu, B T.4. C MO3UIIHN KOJIOTHYCCKHU nenecooGpa3H0ro IMOBEACHUS B 6bITy IIK 4.1
U TPYZAOBOM JI€ATEILHOCTHU B LIEJSAX COXPAHEHUS CBOETO 3/I0POBbS M OKPYXKAIOLEH TPUPOJHOMN CpEbl. >
PemeHne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha npuMeHeHue npuHuuna Jle-Illarense mid
HAXOXJCHUS HaNpaBlICHUS CMEUICHHUS paBHOBECHS XHMHUYECKON peakluuu ¢ aHaiu3 (HaKTOpOB,
BIIMSAIONIMX HA CMEIICHUE XUMUYECKOTO PABHOBECHS
Paznean 6. PacTBOpbI 4
Tema 6.1. OcHoOBHOE co/lep:KaHue 2 OK 01
Tonstue o Teoperuueckoe oGyuyenue 2 OK 02
pactBopax PactBopenne kak ¢usnko-xummuueckuii npormecc. PactBopel. CriocoObl NPUTOTOBICHHS PACTBOPOB. OK 07
PactBopuMocTs. MaccoBasgs nons  pacTBOpeHHOro BeniecTBa. (CMbICH IOKa3aTens MpeAesbHO IIK 4.1
JOTTYCTUMOM KOHIIEHTPAIIMU U €r0 UCIIOJIH30BAHUE B OI[EHKE YKOJIOTMUECKOM 0€30MacHOCTH.
[IpaBuia sKONOrMYECKH I11€71eco00pa3HOro MOBEACHUS B OBITY W TPYAOBOM AESITENBHOCTH B LEJSIX )
COXpaHEHHUs CBOETO 3/I0POBbSI M OKPYXKAIOIIEH MPUPOIHON CPe/bl; OMACHOCTh BO3/IEUCTBHS Ha KUBBIE
OpraHU3Mbl OIIPE/IETICHHBIX BEIIECTB.
Perrenne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJjaHUI Ha PaCTBOPHI, UCTIOIb3YEMbIE B OBITOBOM 1
MIPOU3BOJICTBEHHOM JESTEIbHOCTH YEIOBEKa
Tema 6.2. OcHOBHOE colepKaHne 2 OK 01
Mccnenosanne | jy,G0paropubie 3anstus 2 OK 02
CBOHCTB Jla6oparopHas pabota «[IpUrOTOBIIEHNE PACTBOPOBY. OK 04
pactBopos [IpuroroBnenue pacTBOpOB 3aaHHON (MaccoBOH, %) KOHLEHTpaluHU (C MPaKTUKO-OPUEHTUPOBAHHBIMU ) IIK...
BOIIPOCAMHM ) U OTIPEIeTICHNUE CPEIbl BOAHBIX PACTBOPOB.
Pemenue 3a1a4 Ha TPUTOTOBJIEHUE PACTBOPOB
IIpodeccnonabHO-0PUEHTUPOBAHHOE COJepKaAHMeE (COMePKAHUE MPUKJIATHOTO MOIYJIs1)
Pa3nen 7. Xumusi B ObITY H IIPOU3BOACTBEHHOI 1eATEJLHOCTH YeJ0BeKa 4 OK 01
Xumus B OLITY M| OcnoBHOE copepakanme 4 OK 02
TpOM3BOCTBCHHOM TeopeTnueckoe odyueHune 2 OK 04
NEeATEIbHOCTH » > " OK 07
Hosgeiimue noctukeHuss XMMUYECKON HayKU U XUMHYECKON TEXHOJIOTHH. Poib xumun B obecriedeHuu 2
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YECJI0BCKAa

HKOJIOTMUYECKOH, SJHEPreTUYEeCKON U MUIIeBOM 0€30MacHOCTH, pa3BUTUU MeIUIMHBL. [IpaBuia nmoucka u
aHauM3a XUMHYECKOW HH(pOpMAIMM M3 Pa3IMYHbIX HMCTOYHUKOB (HAaydHas W YydeOHO-HaydHas
JUTepaTypa, cpecTBa MaccoBoii nHpopmanuu, cetb HTepHer)

HpaRTn'{ecmle 3aHATHUHSA

[Tonck m aHaNMM3 KEMCOB O NMPUMEHEHWH XWMUYECKUX BEIIECTB W TEXHOJIOTUH C ydeToMm Oymymiei
npodeccHoHaNbHOM ~ [EATENBHOCTH MO  TeMaM:  BaKHEWIIHME  CTPOUTENIbHbIE  MaTepHallbl,
KOHCTPYKUMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KepaMHKa, MaTepualibl [Js DJICKTPOHHUKH,

HaHOMAaTepHallbl, TEKCTHJIbHBIC BOJIOKHA, HCTOYHHUKHA OSHEPIHH, OPraHUYeCKHe W MHHEPaJbHBIC 2
yI0OpEeHUs, JICKAPCTBEHHBIC BEIIECTBA, OBITOBAST XHMHSI.

3amuTa:lIpencraBienue pe3yabTaToB penieHus: KeHcoB B popMe MUHH-JIOKIA A C MPe3eHTaIuei
IIpomexyTouHas aTTecTAlMs MO TUCHUILINHE (324eT) 2
Bcero 68
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3. VCJIOBMS PEAJIM3ALIAM ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
TACIATLITAHBI

3.1. TpeGoBaHus K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0
JUis peamzanuy MpoOrpamMMbl TUCHMIIMHBI JOJDKHBI OBITH MPEIYCMOTPEHBI CIEIYIOIHE
CHenuanbHble TOMEIICHUS: Y4eOHBbIH KaOWMHeT XMMHU W/HIM y4eOHOM XMMHUYECKOH
nabopaTopuu.

Ob6opynoBanue yuyeOHOro kabuHeTa (HaryIgIHbIE TOCOOHS): HAOOPHI MIAPOCTEPIKHEBBIX
MoJeNiell MOJIEKYJ, MOJEIN KPUCTAJUIMYECKHX PEIIeTOK, KOJUIEKIMM IPOCTBIX M CIOXKHBIX
BEIIECTB /WM KOJUIEKIIMM IOJMMEPOB; KOJUICKIUS TOPHBIX IMOPOJ M MHHEpAJoB, TabiauLa
Meuneneesna.

Texnuueckue cpeincTBa OOydeHHMsS: KOMIIBIOTEp C YCTPOWCTBAaMHM BOCHPOM3BEICHUS
3BYyKa, MyJIbTUMEIUA-IIPOEKTOP C SKPAaHOM, MYJIbTUMEIUITHAS TOCKa.

O6opynoBanue JIA0OpATOPUU U PadOYUX MECT J1abOpaTOPUU: MEH3YPKH, ITHIETKH-
KaIleJIbHUIIBI, TEPMOMETPBI, MUKPOCKOII, JIYIbI, TPEIMETHbIC W MTOKPOBHBIE CTEKJIA, IJIAHIICTHI
JUI KameJbHBIX Ppeakiuid, (WIbTpoBaNbHAs Oymara, MPOMBIBAIKH, CTEKJISHHBIE MPOOUPKH,
pEe3MHOBBIE MPOOKH, (HOHAPHKHU, HAOOP PEAKTUBOB, CTEKJISHHbIC MaJOYKH, IMITATUBBI JUIs
IpoOUPOK; MEPHBIE LIMJIMHAPBI, BODOHKH CTEKJISTHHBIC, BOPOHKHU JEJIUTENbHbIC IMINHAPUIECKUE
(50-100 mu), cTtynku ¢ mecTukoM, GpapdopoBble YallKu, TUHIETHL, GUIBTPHI OyMaxKHbIE, BaTa,
MapJisi, 4acoBble CTEKJA, 3JIEKTPOIUIMTKM, JIaOOpaTOpHbIE ILUTATUBBI, CHUPTOBBIE TOPEIIKH,
CIHMYKH, IPUOOp JJIsl TIOIyYEHUs Ta30B (WM MPOOHUPKA C Ta300TBOJHON TPYOKOM), AepKaTeln
JUTS IPOOUPOK, CKIISTHKH JUIS XpaHEHHS PEaKTHBOB, Pa3gaTOUHBIC JIOTKH; XUMHUYECKHAE CTaKaHBI
(50, 100 u 200 mu1); mmarenan; NUHLIETHI; TUTEIbHbIE MBI, CEKYHIOMEPHI (TaliMepbl), MEPHBIE
npobupku (Ha 10-20 mu) u mepHbie konOwr (25, 50, 100 u 200 mn), BomsHass Oanst (Wiu
TEPMOCTAT), CTEKJSIHHBIC NAJOYKHU;, KOHWYECKHE KOJIObI s TuTpoBanus (50 m 100 mn);
UH/IMKATOpHBbIE TMOJOCKUW Juid onpeaeneHus pH W craHgapTHas HMHIUKATOpHAas IIKaa;
YHUBEpCAJIbHBIN MHAUKATOP; nuneTku Ha 1, 10, 50 mu (nam no3aropsel Ha 1, 5 u 10 mut), GropeTku
JUIS TUTPOBAHM, MeIUIMHCKKE mmpullsl Ha 100—150 mi, 1abopaTtopHble /UM aHATUTUYECKHE
Bechl, pH-MeTpbl, cymmibHbIi mkad, u ap. 1adopatropHoe 000py10BaHUE.

3.2. UupopmannonHoe odecnieuenne odyuenus. [lepeyenb pekoMmeHayeMbIX y4eOHbIX
u3aanuii, UHTepHeT-pecypcoB, 10NMOTHUTEILHON JIUTEPATYPbI
OcHOBHas JuTeparypa:

Ne /1 | UcTouHuk

I'abpuensn, O. C. Xumus : 10-i knacc : 6a30BbIif ypoBeHs : yuebnuk / O. C. ['abpuensH,
N. T'. Octpoymos, C. A. CnagkoB. — 7-e u3a., crep. — Mocksa : [Ipocsemenue, 2025.
— 128 ¢. — ISBN 978-5-09-120190-1. — TexkcT : a5eKTpoHHbIH // JIaHb : 31eKTpOHHO-
6ubnuoreynas cuctema. — URL: https://e.lanbook.com/book/473033 (mata oOpaiienus:
19.05.2025).

INabpuensa, O. C. Xumus: 11-i kmacc: 6a30Bbiid ypoBeHb : yueOnuk / O. C. ['abpuensH,
N. I'. Octpoymos, C. A. CnankoB. — 6-¢ u3n., crep. — Mocksa : [Ipocsemenue, 2024.
— 127 ¢. — ISBN 978-5-09-112177-3. — TekcT : 35eKTpoHHbIH // JIaHb : 31eKTpOHHO-
6ubnuoreuynas cuctema. — URL: https://e.lanbook.com/book/408668 (nara obparieHus:
27.01.2025).

Andunorenosa, M. B. Xumus : yaeOHUK U IPAKTUKYM JJISI CPETHETO
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npodeccuonanbHOro oopazoanus / . B. Audunorenosa, A. B. badkos, B. A. Tlonkos.
— 2-e u3 M., ucnp. u gomn. — Mocksa : U3znarensctBo FOpaidt, 2025. — 291 ¢. —
(ITpodeccuonanbuoe odpazobanue). — ISBN 978-5-534-11719-6. — Texker :
anekTpoHHbIH // OOpa3zoBatenbHas miardgopma FOpaiir [caiit]. — URL:
https://www.urait.ru/bcode/562501 (mara obpamenus: 27.01.2025).

JlononuurenpHas quTeparypa:

Ne i/ | UcTouHuk

1 I'muuka, H. JI. OOmas xumus. 3aqauu U YIPaKHEHUS : YIeOHO-TIPAaKTHUECKOE MOCO0Ue
st cpeaHero npodeccrnonansHoro odpaszosanus / H. JI. I'muaka ; mon penakmueit B. A.
[TonkoBa, A. B. babkoBa. — 14-e u31. — Mocksa : UznarenscTBo HOpaiir, 2025. — 236
c. — (IIpodeccuonansnoe obpazoBanue). — ISBN 978-5-534-09475-6. — Tekcr :

anekTpoHHbd  //  OOpa3zoBarenbHas minatgopma FOpait [caiit]. —  URL:
https://www.urait.ru/bcode/561208 (mnara o6pamenus: 27.01.2025).

2 [llep6akos, B. B. Heopranudeckas xumusi. Borpocsr u 3a1a4u : y4eOHUK IS CPETHETO
npodeccnonansHoro oopazosanus / B. B. lllep6akos, A. A. ®upep, H. H. bap6oruna. —
2-¢ u3n., ucnp. u gon. — MockBa : UzmarensctBo IOpaiit, 2025. — 107 c. —
(ITpodeccuonanbuoe obpazoBanue). — ISBN 978-5-534-09133-5. — Teker
anekTpoHHbI //  OOpa3zoBarenbHas mnatgopma FOpait  [caiit]. —  URL:
https://www.urait.ru/bcode/563926 (nara obpamenus: 20.02.2025).

3 AmnapreB, A. 1. O6mas xumusi. COOpHUK 3alaHUl ¢ TIPUMEpPaMH PEIIeHUH : ydeOHOe

mocobue s cpeaHero mpodeccuonanbHoro odpazosanmst / A. WM. Amapues, JI. W.
Adonnna. — 2-e u3z., ucnp. u gon. — Mocksa : UznarensctBo KOpaiir, 2024. — 127 c.
— (IIpoeccuonansuoe obpazoBanue). — ISBN 978-5-534-09932-4. — Tekcer
eKTpoHHbI  //  OOpa3zoBatenbHast 1uatdopma  IOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/539181 (nara oOpamenns:27.01.2025).

ITepuoanueckue n3ganus

Ne /1 | UcTouHuk

1 EcTtecTBeHHblE M TEXHWYECKHE HAyKu : Hayd. XypHan / rii. pen. A. SI. XaBkuH. —
Mocksa : OOO "UzpatenbctBo "CrmytHuk+", 2002 — .— Bwixoaut 12 pa3 B rog. —
ISBN neuartnoii Bepcun 1684 — 2626. — TekcT : HEemocpeACTBEHHBIH.

2 [Ipupona: Hayd.-nomyn. xxypHan / yapeautenu : PAH; Hayunblilt u u3naTenbckuii LEHTp
"Hayxa" PAH. — Mocksa : Hayunslii u usgarensckuii nenrp "Hayka" PAH, 1912 — —
Beixogur 12 paz3 B roa. — ISBN mneuatnHoit Bepcum 0032-874X. — Tekct
HEINOCPEACTBEHHBIN. .

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIIEOBPA3OBATEJIbBHOU JUCIUIIJINHbI
KoHTpons u oleHka pe3yabTaToB OOy4YeHMsI OCYLIECTBISIETCA MPENOAaBaTelIeM B

Ipolecce MPOBEIECHUS MPAKTUYECKUX 3aHITUN U 1a00paTOPHBIX pabOT, TECTUPOBAHUS, a TAK¥Ke
BBIMIOJTHEHUS] ~ OOYy4YaloIMMUCS  WHAWBUIYaJbHBIX  3a/JaHUN, TPOEKTOB, HCCIEAOBAHUM.
PesynbraThl 00ydeHus ONpENensioT, YTO oOydaroliuecs JMJOJDKHBI 3HATh, MOHUMATh H

JEMOHCTPUPOBATH 110 3aBEPLICHUN U3YYEHUS JUCLUIIIMHBL.
st popMUpOBaHUs, KOHTPOJIS U OLEHKH Pe3y/IbTaTOB OCBOCHMS y4eOHOM AMCHUIUIMHBI
UCTIOJIb3YeTCsl CUCTEMAa OLIEHOYHBIX MEPONPUATHI, MpeICTaBIIsAONIast COO0H KOMIUIEKC y4eOHbIX
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MEpONPUATHHA, COIJIACOBAHHBIX C pe3yJbTaTaMu OO0y4eHUs M CHOPMYIMPOBAHHBIX C yYETOM
OI'OC COO (npeamerHsbie pe3ynbraThl o qucuuiuae) 1 I'OC CIIO.

Ne

OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00yueHus

Tunbl OLIEHOYHBIX
MEpOIPUATHI

OcHOBHOE

COACPIKAHUC

Pazmen 1. OcHOBEI
CTPOCHHUS BEIEeCTBA

®opmynnpoBaTh 6a30BbIE
MOHSATHUS ¥ 3aKOHBI XHMUHU

1.1

OK 01

CtpoeHne aToOMOB
XUMHYECKHX 3JIEMEHTOB
U IPUPOJIa XUMUYECKOM
CBSI3U

CocTaBniTh XUMHUYECKHE
(hopMyIIbI COeMHEHU B
COOTBETCTBHUH CO
CTENEHBIO OKUCIICHUS
XUMHUYECKUX HJIEMEHTOB,
MCXO/I U3 BAJICHTHOCTU U
ANEKTPOOTPHULIATEILHOCTU

1. Tect «CTpoeHue aToMOB
XHUMUYECKHX DJIEMEHTOB U
MPUPOJIA XUMHUIECKOM
CBSI3UY.

2. 3a1a4n Ha COCTaBJICHHC
XUMUYECKHUX (HopmMyIT
JIBYXaTOMHBIX COETUHEHUN
(okcu0B, Cynb(pHIOB,
TUAPUJIOB U T.I1.).

3. 3agaHus Ha
HCIIOJIL30BaHHE
XUMHUYECKOH CUMBOIMKHU U
Ha3BaHUM COCIMHCHUM 110
HOMEHKJIaType
MEXIYHAPOJAHOTO COI03a
TEOPETUYECKON 1
MPUKITIATHON XUMUH U
TPUBUAIIbHBIX HA3BaHUU AJIs
COCTaBJICHUS XUMHUUYECKHUX
dbopMyI AByXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
Cynb(pUA0B, TUAPUIIOB U
T.I.) U IPYTUX
HEOPTaHUYECKUX
COCIMHEHHUI OTIACIbHBIX
KJIACCOB

1.2

OK 01
OK 02

[Iepuonnueckuii 3aKOH U
tabauna J{. 1.
Menneneesa

XapakTepu3oBaTh
XUMHYECKHE IEMEHTHI B
COOTBETCTBUH C UX
I0JIO)KEHHUEM B
MIEpUOINYECKON CHCTEME
XUMHNYECKHUX IJIEMECHTOB
J.1. MenneneeBa

1. Tect «Metammnueckue /
HEMETAIUINYCCKHUE
CBOICTBA,
3JEKTPOOTPULIATENBHOCTD U
CPOJICTBO K DJIEKTPOHY
XHMUYECKHX DJIEMCHTOB B
COOTBETCTBHE C UX
AJICKTPOHHBIM CTPOCHUEM U
MIOJIOXKCHUEM B
NIEPUOIUYECKON CUCTEME
XHUMUYECKHX DJIEMESHTOB

23




OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00ydueHus

Tume! oLeHOYHBIX
MEpOIPUATHI

J.. MeunneneeBa.

2. [IpakTuyeckue 3aqaHus
Ha YCTAHOBJICHHE CBA3HU
MEXK]ly CTPOCHUEM aTOMOB
XUMHYCSCKHX 3JIEMEHTOB B
MEPUONYECKUM
N3MECHEHHEM CBOMCTB
XUMHYSCKHUX IJIEMEHTOB B
UX COCINHECHHI B
COOTBETCTBHUH C
MTOJIOKEHUEM
Ilepuonuueckoii cucreme.
3. IIpakTuko-
OPUEHTHUPOBAHHBIE
TEOPETUUYECKUE 3aJaHUS HA
XapaKkTEPU3ALHIO
XHMHYCCKHX 3JICMCHTOB:
«Merammmueckue /
HEMeTaJlJINYeCKHe
CBOMCTBA,
3JIEKTPOOTPULIATEIIBHOCTD U
CPOJICTBO K DJIEKTPOHY
XHMHYSCKHX 3JIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHUEM U
MIOJIOKEHUEM B
NIEPUOIUYECKON CUCTEME
XUMHYECKHUX DJIEMEHTOB
J.1. MenneneeBay

Pasnen 2. XuMuueckue
peakiuu

XapaKTemeBaTL THIIBI
XUMHUYCCKUX peaKI_[I/Iﬁ

KonTtponbHas padora
«CTpoeHue BelecTsa u
XUMHUYECKHE PEaKLIUN»

2.1

OK 01
OK 04

THUIbl XUMHYECKUX
peakuuii

CocTaBnsTh peakiuu
COCJTMHEHUS, PA3JIOKEHUS,
oOMeHa, 3aMeleHus,
OKHCITUTEIBHO-
BOCCTAHOBUTCIIBHBIC
peaknuu

1. 3amaun Ha cocTaBiICHHUE
YpaBHEHUHN pEaKIUi:

— COEIMHEHMS, 3aMEIICHMS,
pasnoxeHusi, o0OMeHa,

— OKHCJIMTEIBHO-
BOCCTAHOBUTENIHHBIX
peakimii ¢ UCTIOIb30BAHUEM
METO0/1a PJIEKTPOHHOTO
OajaHca.

2. 3agaun Ha pacyeT MaccChl
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00ydueHus

Tume! oLeHOYHBIX
MEpOIPUATHI

BEIIIECTBA UJIN 00BbEMaA
ra30B 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OHOTO
U3 YY9aCTBYIOIIUX B
peaKIy BEUIECTB; PACUETHI
Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA)
IPOAYKTOB PEAKIIUH, €CIH
OJTHO M3 BEIIECTB UMEET
npuMecu
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DIEeKTPOIUTHYCCKAS
NUCCOLMAINSA 1 UOHHBII
o0MeH

CocTaBiaTh YpaBHCHUA
XUMHUYCCKHUX PCAKIIMU
HOHHOI'0 OOMeHA ¢
ydqaCTuem
HCOPTraHNYCCKUX BCIICCTB

1. 3amanus Ha cocTaBJICHUE
MOJICKYJISIPHBIX U MOHHBIX
peaxIuii C yuactuemM
KHCJIOT, OCHOBAaHHUH U
COJIEH, YCTAaHOBJICHUE
M3MEHEHUS KUCIIOTHOCTHU
cpenbl

2. JJabopaTtopHnas pabota
"THIIB XUMHYECKUX
peakuii"

Paznen 3. Ctpoenue u
CBOMCTBa
HEOPTaHUYECKUX
BEIIECTB

I/ICCJ'IeJIOBaTB CTPOCHUC U
CBOMCTBA HEOPTaHNUYCCKUX
BCIICCTB

KonTponpHas pabota
«CBolicTBa
HEOPTraHWYECKUX BEILIECTB)
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00ydueHus

Tume! oLeHOYHBIX
MEpOIPUATHI

3.1

OK 01
I1K..

Knaccudukanus,
HOMEHKJIaTypa U
CTPOCHHE
HEOPTaHHYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYeCKHUe
BEILIECTBA B COOTBETCTBUU
C UX CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (GOpMYIIbI UITN
COCTaBJICHHE XUMUYECKOU
(bopMyIbI HCXOS U3
HA3BaHUS BEIIECTBA 110
MEKTYHApOAHON WU
TPUBHAIIBHOU
HOMEHKJIAType».

2. 3aauu Ha pacyer
MacCOBOH 101U (MaccChl)
XUMHYECKOT0 JIEMEHTa
(coenuHeHus1) B MOJIEKYJIE
(cmecn).

3. lIpakTrueckue 3aganus
10 KJIacCU(UKAIINH,
HOMEHKJIaType U
XUMHYECKUM (hopmynam
HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. IpakTuyeckue 3a1aHus
Ha OIlpe/ieJIeHHe
XUMHUYECKOH aKTUBHOCTH
BEIIICCTB B 3aBUCUMOCTHU
BUJIa XUMUYICCKOU CBSI3U H
TUTIA KPUCTAJUTMYECKOM
peIIeTKH
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OK 01
OK 02
I1K...

DU3NKO-XUMHYECKUE
CBOMCTBA
HEOPraHUYECKUX
BEIIIECTB

YcraHaBiauBaTh
3aBUCHUMOCTH (PU3HUKO-
XHMHYECKHUX CBOHCTB
HEOPTraHWYECKUX BELIECTB
OT CTPOCHHSI aTOMOB H
MOJICKYJI, a TAK)KE THUTIA
KPUCTAIUTNYECKOMN
pereTKu

1. Tect «OcobeHHOCTH
XHUMHYECKHX CBOHCTB
OKCHOB, KHCJIOT,
OCHOBaHUH, aM(pOTEPHBIX
TUJPOKCHJIOB U COJICH».

2. 3amaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUYECKUX
peaKIuil ¢ yyacTUEM
MPOCTHIX U CIOKHBIX
HEOPTraHWYECKHUX BEIIECTB:
OKCHJOB METaJIOB,
HEMETAIJIOB U aM(OTEPHBIX
DJIEMEHTOB;
HeOpFaHI/IT—IeCKI/IX KHCJIIOT,
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00ydueHus

Tumnbl olleHOYHBIX
MEpOIPUATHI

OCHOBaHUU ¥ aM()OTEPHBIX
THIPOKCHJIOB,
HEOPraHUYECKUX COJIEeH,
XapaKTEePU3YIOIINX MX
CBOMCTBa M CLIOCOOBI
HOJTY4eHHUS.

3. IlpakTuko-
OpPUEHTHUPOBAHHBIE
TEOpPETUYECKHE 3aaHus Ha
CBOMCTBa M MOJy4YEHHE
HEOPraHUYECKUX BEIIECTB
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OK 01
OK 02
OK 04

Nnentudukanuys
HEOPraHMYECKUX
BEIIECTB

Hccnenosatb
Ka4eCTBEHHbBIC PEaAKIIUU
HEOPraHUYECKUX BEIIECTB

1. IlpakTuko-
OPHUEHTHPOBAHHBIC 3aJaHUS
10 COCTaBJICHUIO
XUMUYECKUX PEAKIUi C
y4acTUEM HEOPTraHUIECKUX
BEIIECTB, UCIIOJIb3YEMBIX
JUTSL UX WICHTU(UKALINH.
2.Jlaboparopuas pabora:
“Unentuduxanys
HEOPraHWYECKUX BELIECTB’

Paznen 4. Ctpoenue u
CBOMCTBA OpPraHUYECKHUX
BELIECTB

I/ICCJ'IeJIOBaTB CTPOCHUC U
CBOMCTBA OpTraHUYCCKUX
BCIICCTB

KonTtponbHas padora
«CTpoeHue U cBOICTBa
OpPraHUYECKUX BEIIECTB)»

4.1

OK 01
I1K...

Knaccudukanus,
CTpOCHHE U
HOMEHKJIaTypa
OpPTaHHYECKUX BEIICCTB

Knaccudunuponatsb
OpraHUYEeCKUe BEIECTBA B
COOTBETCTBHUH C UX
CTPOECHUEM

1. 3amanus Ha cocTaBlICHUE
Ha3BaHUN OPraHUYECKUX
COE€IUHEHHH I10
TPUBHUAIBHON WU
MEXKTYHapOHOMN
CHCTEMAaTHUECKOM
HOMEHKJIAType.

2. 3amaHus Ha cOCTaBJICHUE
MOJIHBIX M COKPAILEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpPraHUYECKUX BEIIECTB
OTJEIBHBIX KJIACCOB.

3. 3aauu Ha ONpeaeIeHNE
npocTteiiien GopmyIibl
OpPraHUYECKON MOJIEKYJIbI,
HCXOJIS U3 DIIEMEHTHOT'O
cocrasa (B %)
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00ydueHus

Tumnbl olleHOYHBIX
MEpOIPUATHI

4.2

OK 01
OK 02
OK 04
I1K...

CBolicTBa OpraHMYECKUX
COCTUHEHUN

YcraHaBauBaTh
3aBUCUMOCTH (DU3HKO-
XHMHUYECKHX CBOWMCTB
OpPraHUYECKUX BEIIECTB OT
CTPOCHHUSI MOJIEKYJI

1. 3agaHus Ha cOCTaBICHUE
YpaBHEHUN XUMUYECKUX
peaxiuil ¢ yuactueM
OpPraHMYECKUX BEIIECTB Ha
OCHOBaHUU UX COCTaBa U
CTPOCHHUS.

2. 3agaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX
peaKkuuit,
WUTIOCTPUPYIOIINX
XUMHYECKHE CBOIMCTBA C
y4eTOM MEXaHU3MOB
MPOTEKaHUS JaHHBIX
pEaKUUil U TeHETUYECKOU
CBSI3U OPTaHUYECKUX
BEII[ECTB Pa3HBIX KJIACCOB.
3. PacuerHsble 3a1a4n Mo
YPaBHEHUSAM PEaKIuii C
y4acTUEM OPTaHUYECKUX
BEIIIECTB.

4. JIaboparopHas paboTa
“IIpeBpamieHust
OpPTraHUYECKUX BEIIECTB MPHU
HarpeBaHuu"

4.3

OK 01
OK 02
OK 04
I1K...

Unentuduxarus
OpPTraHUYECKUX BEIECTB,
X 3HAYECHUE U
MIPUMEHEHHE B OBITOBOMA
Y MIPOU3BOJCTBEHHOMN
JIeSITEILHOCTH YeJIOBEKa

Uccnenosats
KAa4CCTBCHHBIC peaKHI/II/I
OpraHUYeCKuXx
COEIUHEHHH OTIEIBLHBIX
KJ1aCcCOB

1.IIpakTuko-
OPUEHTUPOBAHHBIE 3aJaHUS
10 COCTABJIEHUIO
XUMHYECKHUX PEaKIHii ¢
y4acTUEM OPTaHUYECKUX
BEILIECTB, B T.4.
UCTIONB3YEMBIX IS KX
UICHTU(DUKAIMY B OBITY U
MPOMBIITUICHHOCTH.
2.JIaboparopnas paboTa:
“Unentuduxanus
OPraHUYECKUX COCTUHEHUIN
OTJIENbHBIX KJIACCOB”

Paznen 5.
Kunernueckue n
TEPMOJIMHAMUYECKHUE
3aKOHOMEPHOCTHU
MPOTEKAHUs

XapakTepu3oBaTh
BJIMSIHUE PA3JIMYHBIX
(hakTOpoB Ha paBHOBECHE
U CKOPOCTh XUMHYECKHUX
peakuuii
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Tumnbl olleHOYHBIX

Ne | OK/IIK | Monyns/Paznen/Tema Pesynbrar 00ydueHus N
MEpONPUATHH
XMMHYECKUX PEaKIUi
5 |OKO0l CkopocTh XUMHUYECKUX | XapakTepu3oBaTh [IpakTuko-
OK 02 peakuuil. XMMUYECKOE |BIMSHUE KOHLUEHTPALUM |OPUEHTUPOBAHHbBIC
IK... paBHOBECHE pearupyromux BEMECTB U |TEOPETUUECKHUE 3aITaHUS Ha
TEMIIepaTypbl Ha CKOPOCTH [aHaIH3 (PaKTOPOB,
XUMHYECKHUX PEAKIUM BIIMSIOUINX HA U3MEHEHUE
XapakTepu3oBaTh CKOPOCTH XUMHUYECKOM
BIIMSIHUE U3MEHEHUS peakuuu. [IpakTuko-
KOHIIEHTPALUH BELIECTB, |OpPUEHTHUPOBAHHBIE 3aaHUs
pEaKLMU Cpebl U Ha IPUMEHEHHUEe IPUHLUIIA
TeMIepaTypsbl Ha Jle-Illarenwe ns
CMEILIEHNE XUMUYECKOTO |HAXO0KJIECHHUS HAllpaBJICHUS
paBHOBECHS CMEILIEHUS] PaBHOBECHUS
XUMHYECKON PEaKIUU U
aHaJIu3 (PaKToOpoB,
BIIMSIOIIUX Ha CMEILEHUE
XMMHUYECKOI'0 paBHOBECHUS
6 HccnenoBaTh HCTUHHBIE
Pa3znen 6. PactBopsl pacTBOpHI € 3aJaHHBIMU
XapaKTepUCTUKAMHU
6.1 |[OK 01 ITonsatue o pactBopax  |Pasznuyars HCTUHHBIE 1. 3amaun Ha
OK 02 pacTBOPLI IIPUTOTOBJICHUE PACTBOPOB.
1K ... 2. IlpakTuko-
OpUEHTUPOBAHHBIE
pacueTHbIe 3a/1aHus Ha
JUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbI€ B OBITOBOM U
IIPOU3BOJCTBEHHON
JESATEIBHOCTH YEJIOBEKA
6.2 |[OK 01 Hccnenoanue croiict |MccnenoBars husuko- JlaGoparopHas paboTa
OK 04 pacTBOpOB XMMHYECKHE CBOMCTBA “IIpuroroBneHue
IIK ... HUCTHUHHBIX pacTBOPOB pacTBOpoB”
II | [IpodeccronanbHO-OpUEHTHPOBAHHOE COIEPIKaHUE (COJIepKaHNe TPUKIIATHOTO MOTYJIS)
7 Paznen 7. OnenuBaTh nociencTBUs |3amura Keiica (c yueTrom

Xumus B ObITY U
MIPOU3BO/ICTBEHHOM
NesITeIbHOCTH YeJIOBEKa

OBITOBOM U
MIPOU3BOACTBEHHOMN
JIeATEIIFHOCTH YeI0BEKa C
MO3HUIAM SKOJIOTHUECKOM

Oynmymeit
npodeccroHabHOI
JESITEIILHOCTH)
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Tume! oLeHOYHBIX

No | OK/TIIK | Monayns/Paznen/Tema Pesynbrar 00ydueHus N
MEPOTIPUITHIA
0€30I1aCHOCTH

OK 01 Xumus B OBITY U OnenuBath nocnencteus |Keiic (¢ yuerom Oynyieit
OK 02 MPOU3BOJACTBEHHOM OBITOBOM U npodeccuoHaTbHON
OK 04 JIEATEIIbHOCTH YEJIOBEKA (ITPOU3BOICTBEHHOU JIESATeTLHOCTH )
OK 07 eSITEILHOCTH YeoBeKa ¢ |Bo3MoskHBIE TEMBI KEHCOB:
IIK ... no3unuii sxojornueckoi |1. IloTemnenue kaumara u

0€e30IaCHOCTH

BBICBOOOYIEHUE Ta30BBIX
THIPATOB CO JIHA OKEaHa.

2. Bynymme Matepuansl Iist
aBHa-, MAIIMHO- U
IPHOOPOCTPOCHHS.

3. HoBble MaTepuaibl 1Jis
COJIHEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
PACTHTENHHBIX TIPETapaToB
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