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Pabouas mporpamma ydeOnor maucrurmimael OY/[. 09 Xumus pa3zpaboraHa Ha OCHOBE
®denepalibHOTO rOCYAapCTBEHHOT0 00pa30BaTeIbHOTO CTaHAApTa CPEeIHEro o0Iero oopa3oBaHus
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(mporoxon Ne 14 ot 30 HosiOpst 2022 1.), ¢ yuyetom OCHOBHOW 00pa30BaTENBLHONW MPOrPaAMMBbI
cpenHero obdmero obpazoBanus (mporokon ot 18.05.2022 r. Ne 371), ¢ yuerom dDenepaibHOro
rocy/1apCTBEHHOI'0 00pa30BaTEIbHOIO CTaHJAPTa CPEAHEr0 MPOPECCHOHATBLHOIO 00pa30BaHUs 1O
cnenuanbHocT  40.02.02 IIpaBooxpaHuTenbHAs AEATEILHOCTh U YTB. IPUKa30M MUHHCTEPCTBA
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1. OBIIASI XAPAKTEPUCTHKA PABOYEI ITIPOTPAMMBI
OBILEOBPA30OBATEJBLHOMN JUCHUNIUHBI
OVY/1.09 XUMUSI

1.1. MecTo IMCUMILUIMHBI B CTPYKTYpe o0pa3oBareibHO# nporpammsbl CI1O:

O6meobpazoBarensHas auciuminaa OY .09 Xumus sBiasercs oOs3aTebHON
4acThIO 00111e00pa30BaTEIHFHOTO IIMKJIAa 00Pa30BaTEIbHOM TPOrpaMMbl B COOTBETCTBUHU
¢ ®I'OC CIIO no cneruansaocty 40.02.02 [IpaBooxpaHuTeIbHAS 1E€SITEIBHOCTD.

1.2. He.]'ll/l H IVNIAHUPYEMBIC PE3YJIbTAaThI 0CBOCHUA IUCIHUIIINHDBI:

Conepxanue mporpaMmbl  o0meoOpa3oBaTenbHol  auctnuminael - OYJ[.09
XUMHUS HAIPaBJICHO Ha JIOCTIKECHUE CeayIolel 1eJiu: GOpMUPOBAHUE Y CTYJACHTOB
MPEJCTABICHUS O XUMUYECKOM COCTABIISAIONICH €CTECTBEHHO-HAYYHOM KapTUHBI MUpa
KaK OCHOBBI MPUHSTHUS PEIICHUM B )KU3HEHHBIX W MPOU3BOACTBEHHBIX CUTYAIIUSX,
OTBETCTBEHHOTO MOBEJICHUS B IPUPOIHOM Cpejie.

3agaum IUCUMIIIIMHBI:

1) chopmupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHHS XUMHUYECKHX
IIPOLIECCOB U SIBIICHUM B OKPY’KAIOLIEH Cpele, LEIOCTHOM HayYHOW KapTUHBI MHUPA,
B3aHMOCBSI3U M B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMCHHUS COCTAaBJIATH (POPMYJIbI HEOPTaHMYSCKUX M OPraHUYECKUX
BCIICCTB, YPaBHCHHUS  XUMHYECKUX  pPEAKIHH, OOBICHATHP WX  CMBICI,
HMHTEPIPETUPOBATH PE3YJIbTAaThl XUMUUECKUX IKCIIEPUMEHTOB,

3) chopmMupoBaTh HABBIKM  TMPOBSACHHS  IMPOCTEHIIMX  XUMHYCCKUX
AKCIIEPUMEHTAJIbHBIX ~HUCCJEAOBAaHUM C COOJIIOJICHUEM TIpaBWJI OE€30IMacHOro
oOpallleHHsI C BeleCTBaMU 1 JJaO0paTOpHBIM 000pYy10BaHUEM;

4) pa3BUTh YMEHHS HCIIOJIb30BaTh WH(POPMAIIMIO XUMHUYECKOTO XapakTepa W3
Pa3IUYHBIX UICTOYHUKOB;

5) chopMupoBaTh yMEHHUS MTPOrHO3UPOBATH MOCCIACTBUS CBOCH EATCIILHOCTH
1 XUMHAYECKUX MPHUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopMupoBaTh MOHUMAHUE 3HAYUMOCTH JOCTHKECHUN XMMHUUYSCKON HAYKH U
TEXHOJIOTUH JUIS Pa3BUTHUS COIMAILHON 1 IMMPOU3BOJICTBEHHOM cep.



1.2.2. IlnanupyemMble pe3yJbTAThl OCBOEHHsI 001e00pa3oBaTeJbHON TUCUMILVIMHBI B co0TBeTcTBHU ¢ PI'OC CIIO n Ha

ocHose ®I'OC COO
Koa n I[lnanupyemMsble pe3yabTaThl 0CBOEHUS THCHUILINHBI

HAUMeHOBaHHe

¢popmupyembIx Oomue JAucuumiimHapHbie

KOMIIeTeH I
OK 01. B yacTu Tpy10BOT0 BOCIIUTAHMS: - BJaIeTh CHUCTEMOW XUMHUYECKMX 3HAHMHA, KOTOpas BKIIOYAET:
Bri6upats - TOTOBHOCTb K TPY/Y, OCO3HAHUE [ICHHOCTH OCHOBOIIOJIATAIOIINE TMOHATHUS (XUMUUYECKHM 3JIEMEHT, aToOM, JJIEKTPOHHAS
CII0COOBI MacTepCTBa, TPYIOIIO0HE; 00oJi0uka aroma, S-, p-, d-3JIEKTPOHHBIC OPOUTAI aTOMOB, HOH, MOJICKYJIa,
pelieHus 3aaa4 - TOTOBHOCTh K aKTUBHOM JIEATEILHOCTH BaJICHTHOCTh, AJIEKTPOOTPHUIATEILHOCTh, CTEIEHb OKUCICHHS, XUMUYECKas
npodecCHOHANIBH | TEXHOJOTHYECKON U COIUAITBHON CBsI3b, MOJIb, MOJISIPHASE Macca, MOJISIPHBIA 00BEM, YTIIEPOJHBINA CKEJIET,
Ol ICITENNLHOCTH | HANIPABIEHHOCTH, CHIOCOOHOCTh HHUIIMUPOBATh, | (DYHKIMOHANIbHAS TPYIA, paauKall, U30MEepHs, U30MEPbI, TOMOJIOTUYECKUI
MIPUMEHUTENBHO | TUIAHUPOBATh U CAMOCTOSITEIHHO BBITIOIHSITH psiZ, TOMOJIOTH, YTJIEBOJIOPO/IbI, KUCIOPOA- ¥ a30TCOACPIKAIINE COCTUHECHMUS,
K pa3jIM4HbIM TaKylo JAesITeNbHOCTD; OMOJIOTMYeCKH aKTHUBHBIE BeIIeCTBa (YIJIEBOJBI, KUPHI, OCIKH), MOHOMED,
KOHTEKCTam - HHTEpEC K pa3IudHbIM cepam MOJIUMEP,  CTPYKTYpPHOE  3BEHO, COCIMHEHUS,

po¢eCCUOHAIBHON e TEIHHOCTH,
Ogi1ajeHne YHMBEPCAJIbHBIMH Y4eOHbIMH
NMO3HABATEJIbHBIMH /1efICTBUAMM:

a) 6azoBble JIOTHYECKHUeE 1eliCTBHSA:

- CaMOCTOSITENbHO (OPMYIUPOBATH U
aKTyaJu3UpoBaTh NMpoOJIeMy, pacCMaTpUBATh €€
BCECTOPOHHE;

- YCTaHaBJIMBATb CYIIICCTBGHHBIfI IMMPpU3HAK UJIN
OCHOBAHUA JIs1 CpPaBHCHHA, KJ'IaCCI/ICbI/IKaI_[I/II/I n
0000MIeHHS;

- OTIPEENIATh LENU JeSTeNIbHOCTH, 3a]1aBaTh
mapaMETpPhl U KPUTCPHUU UX TOCTHIKCHU A,

- BBIABJIATh 3aKOHOMEPHOCTH U ITPOTHBOPEUYHA B
paccMaTpruBACMBIX ABJICHUAX,

- BHOCHUTBH KOPPCKTUBLI B ACATCIBHOCTD,
OIICHUBATHb COOTBETCTBUE PE3YJIBTATOB LICIIAM,
OLIEHUBATh PUCKU MOCIEICTBUM AEATEIbHOCTH;
- pa3BHUBaTh KPEATUBHOE MBIIUIEHUE IpH
peLIeHUH KU3HEHHBIX TPo0JieM

BBICOKOMOJICKYJISIPHBIE
KpUCTAJUTMYECKasi pPelIeTKa, TUIThl XUMHYECKUX PEaKIfii (OKUCITUTEIHHO-
BOCCTAaHOBHUTEJBHBIC, SK30-U DHJIOTEPMHUUECKHE, PEAKIIMA HOHHOTO OOMEHa),
PacTBOP, IEKTPOIUTHI, HEIJIEKTPOIIUTHI, JIEKTPOIUTHUECKAsT TUCCOLUALNUSA,
OKUCITUTENh, BOCCTAHOBUTEH, CKOPOCTh XUMHUYECKON PEAKIINH, XUMUIECKOE
paBHOBECHE), TEOPUUM U 3aKOHBI (TE€OpUs XUMHUYECKOIO CTPOCHHUS
oprannyeckux BemiectB A.M. BytnepoBa, Teopust 2JI€KTPOTUTHIECKOM
nuccouranuu, nepuoandeckuit 3akon [[.M. Menaeneesa, 3akOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XUMUH, (DAKTOIOTHUECKUE
CBEJICHUS O CBOMCTBAaxX, COCTaBe, MOJYYCHHUU U O€30MaCHOM HCIIOJIb30BAHUH
BOKHEUIIINX HEOPTAaHMYECKUX W OPraHMYeCKHX BEIIECTB B OBITY U
MPaKTUYECKON JIeATETLHOCTH YEJIOBEKa;

- YMETh BBISBIATH XapaKTEpPHbIC MPU3HAKU M B3aUMOCBS3b M3YYCHHBIX
MOHSATUHN, TPUMEHSITH COOTBETCTBYIOIINE MTOHSATHS TTPH OMMCAHUU CTPOCHHUS U
CBOMCTB HEOPTAHMYECKUX W OPTAaHMYECKUX BEIIECTB U UX TMPEBPAIICHUN;

BBIABJIATH B3aNMOCBA3b XUMHUYECCKUX 3HaHUHU C IIOHATUAMU n
MpEACTABICHUAMU JPYTIUX €CTCCTBCHHOHAYUYHBIX IPEAMETOB,

- yMeTh HCHOJb30BaTh HAWMEHOBAHHUS  XUMHUYECKUX  COEIUHEHUI
MEXKIYHApPOAHOTO COI03a TEOPETMYECKOW M NPUKIAAHOW XHUMUU U

TPUBHUAJIBLHBIC HA3BAHU A Ba)KHEHIITHX BCIICCTB (STHHGH, AlCTUIICH, TTIMICPHH,




0) 0a30BbIe HcCIeN0BaTEIbCKUE AeHCTBUSA:

- BJIAJETh HaBBIKAMHU y4eOHo-
HCCIIeI0BATEIbCKOM " MIPOEKTHOM
JEeSTEIbHOCTH, HAaBBIKAMH Pa3peHICHUSTIPOOIIEM;
- BBIABJISITH MPUYUHHO-CIICJICTBEHHBIE CBS3H W
aKTyaJIM3UpOBaATh 3aJla4yy, BBIABUTATh TUIIOTE3Y
€e PpCIICHHS, HaxXOIUTh AapryMEHTHl IS
JIOKa3aTesIbCcTBa CBOUX YTBEPXKICHUM, 3a7aBaTh
rapameTpbl U KpUTEPUH PEILICHNUS,

- aHAJTM3UPOBATH TOJIYYCHHBIC B XOJE PEIICHUS
3a/laul pe3yJabTaThl, KPUTUYECKU OILEHUBATh UX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCJIOBUSIX;

- YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIHHYIO
Y TIPAKTUYECKYIO0 00JIACTH KU3HEACITEIHHOCTH;

- yYMETb WHTETPUPOBATh 3HAHUA U3 Pa3HBIX
MpeAMETHBIX 00JIaCTeH;

- BBIABATaTh HOBBIE  HJIEH,
OpUTHHAJILHBIC MTOXO/IbI U PEIICHUS;
- CIIOCOOHOCTh WX MCIIOJB30BaHUS B
IT0O3HABATEJIBHON Y COLMAIIBHON IIPAKTUKE

npeJarath

denon, Qopmanbrerun, yKCycHas KHCIOTa, TJHMIMH, YrapHbId —ras,
YIJIEKUCHBIN a3, aMMHaK, ralleHasi U3BEeCTb, HEralleHasi U3BECTb, IUTHEBAS
colla U APYTUX), COCTaBIATh (POPMYJIbl HEOPTAaHUYECKUX U OPraHUYEeCKUX
BEIIECTB, YpPaBHEHHS XUMHUYECKMX pEaKUuid, OOBSICHATH MX CMBICI;
MOJITBEPXKIaTh XapakTepHbIe XUMHUYECKHE CBOIiCTBa BEIIECTB
COOTBETCTBYIOILIMMHU IKCIIEPUMEHTAMHU U 3alIUCSAMHU YPaBHEHUM XUMHUYECKHUX
peaKIuii;

- YMETh YCTaHaBIMBaThb IPHUHAJUIEKHOCTh HM3YYEHHBIX HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB K OMPECNIEHHBIM KJIaccaM M IpyIIaM COSAMHEHUH,
XapaKTepu30BaTh WX COCTAaB M BaKHEHIlIME CBOWCTBA; OINpPENEIATh BUIBI
XUMHUYECKUX CBsi3el (KOBaJIGHTHAs, HOHHAs, METAaJUIMYEcKas, BOJOPOAHAs),
THUIIbI KPUCTAJUINYECKUX PEIIETOK BELIECTB; KJIACCU(UIUPOBATH XUMUUECKHE
peaxiuu;

- copMupoBaTh MPEACTABICHUA: O XUMHUYECKOHW  COCTaBIISAIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XUMHUH B TO3HAHUH SBICHUN
OpUpoabl, B (OPMHPOBAHUM MBIIUIEHUS M KYJIbTYpPbl JIMYHOCTH, €€
(GyHKIIMOHATIBLHOUW TPAMOTHOCTH, HEOOXOAMMOMN JJIsl PEIICHUS MPAKTHUECKUX
3aJa4 U 3KOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHMSI K CBOEMY 3JI0pPOBBIO U
MIPUPOAHOU CpEE;

- YMeThb NIPOBOJUTH pacueThl MO XUMUYECKUM (GopMysaM U ypaBHEHUSIM
XMMHUYECKUX  peakUuid C  HCHOJb30BaHMEM  (U3WYECKMX  BEJIUYMH,
XapaKTepU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOopManbHbBIE YCJIOBHSI) Ta30B, KOJMYECTBA BEIECTBA; MCIIOJIb30BaTh
CHCTEMHBIE XMMHUYECKHE 3HAHUS ISl IPHHATHUS PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAlIUsIX, CB3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

OK 02.
Hcnons3oBath
COBPEMEHHBIE
CpeICTBa MOUCKA,
aHaIn3a u
WHTEPIpETAINN
uHbOpMaLnH, U
MH(OPMaLMOHHBI
€ TEXHOJIOTUHU
U151 BBIITOJTHEHMSI
3a1a4

B o0s1acTH IEHHOCTH HAYYHOTI'O TIO3HAHMS:

- c(hOpMUPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHSI HAyKH U OOIIECTBEHHOW TMPAKTHKH,
OCHOBaHHOI'O Ha JIAaJIore KYJIBTYDP,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B
MOJIMKYJIBTYPHOM MHUPE;

- COBEPIIEHCTBOBAHNE SI3BIKOBOM 5
YUTATEJIbCKOM  KYJbTYpbl ~ KaKk  CpPEACTBa
B3aUMOJCHCTBUS MEXAY JIIOJABMU M IO3HAHUS
MHpA;

- yMeTh IUIAHUPOBAaThb M  BBIIOJHATH XUMHYECKHMH  DKCIEPUMEHT
(mpeBpalieHnss OpPraHWYECKUX BEHIECTB TIPH HAarpeBaHWUU, TIOJYYCHHE
STUJICHA U U3YYEHHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKLIMU Ha albICTHIbI,
KpaxMmaj, YKCYCHYIO KHCIIOTy, IeHaTypauus OelIKOB TpH HarpeBaHUH,
[[BETHBIE pEaKIUH OENKOB, MPOBOJAUTH pEaKIMH HWOHHOTO OOMEHa,
OTIPENIETISATh CPey BOIHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIINU HA CYIb(art-,
KapOoHaT- W  XJOPUA-aHUOHBI, HAa KATHOH AaMMOHHS;  pelIaTh
AKCIIEpUMEHTANIbHBIC 3a7aun 1o TemMaM "Mertamisl" u "Hemeramis") B
COOTBETCTBUU C MpPAaBWIAMU TEXHHKH OE30MACHOCTH MPU OOpAIIEHUU C
BEIIIECTBAMH U JIAOOPATOPHBIM O00OPYIOBAaHUEM; IPEICTABIATh PE3YIbTAThI
XUMHYECKOTO SKCIIEpUMEHTA B (hOpPME 3aITUCH YPABHEHHI COOTBETCTBYIOIIUX




npodeccuoHabH
OU JeATEbHOCTH

- OCO3HAHUC ICHHOCTHU HaquOﬁ ACATCIIbHOCTH,

FOTOBHOCTh  OCYIIECTBJISITH  MPOCKTHYIO U
HCCIIEIOBATENBCKYIO JESITEIbHOCTD
WHJIMBUIYaJIbHO U B TPYIIIIE;

OBJlaleHHe YHHUBEPCAJbHBIMH  YYeOHBIMU

NMO3HABATEJIbHbIMU /1eiiCTBUAMM:

B) pabora ¢ unopmaumei:

- BJIaJICTh HaBBIKAMH MOJy4YeHUs1 UHPOpMaAIUUU3
HMCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSITEJILHO
OCYILIECTBIISITH MOKCK, aHATN3, CUCTEMATHU3AIHIO
U HMHTEPIpeTanuio HHOOPMAIMK Pa3InIHBIX
BUJIOB ¥ (POPM MpeACTaBICHUS;

- CcOo3JlaBaTh TEKCTHI B Pa3UYHBIX (hopMaTax c
y4eTOM Ha3HA4YeHUA HHPOpPMAIMU U LEIEeBOH
ayTUTOPUH, BBIOWpAas ONTUMAIBHYIO (OopMy
MIPEJICTABICHUS U BU3YyaIH3aIIH;

- ONCHUBATb JOCTOBCPHOCTb, JICTUTUMHOCTD
uH(pOpMallUK, €€ COOTBETCTBHUE IIPABOBHIM U
MOPAJIbHO-ITUYECKUM HOpPMaM;

- HCIIOJIb30BaTh CpPeACTBa MH(OPMALMOHHBIX U
KOMMYHHKAIIUOHHBIX TEXHOJIOTUHA B pEeIICHUN

KOTHUTHUBHBIX, KOMMYHUKATHBHBIX n
OpraHn3allvOHHBIX 3aga4 C CO6J'IIOI[CHI/IGM
Tpe60BaHPII>i 9pPTOHOMMUKH, TCXHHUKHU

0€30MacHOCTH, TUTHUEHBI, pecypcocOepexeHus,
NPaBOBBIX M JTUYECKMX  HOPM,  HOPM
nH(pOpPMaIMOHHOM 0€30MacHOCTH;

- BJIaJICTh HABBIKAMM pacCliO3HaBaHHA U 3alllUThI
nH(popManuu, UHPOPMAILIMOHHOM OE30MMaCHOCTH
JIMYHOCTH;

peakiuii ¥ GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;
- yYMETh AaHAU3HUPOBATh XUMHUYECKYI0 HWH(OPMAIHIO, TMOJIy4aeMyl U3
pa3HbIX HCTOYHHKOB (CpencTB MaccoBod uHGopmainuu, cetb MHTepHeT u

Apyrue);

- BJAQAECTh OCHOBHBIMH METOJAMH HAyYHOTO IIO3HAHUS BEIIECTB |
XUMUYECKUX  sBJICHMM  (HaOmroleHue,  HU3MEpPeHUe,  HKCIIEPUMEHT,
MOJCIIUPOBAHUE);

- YMETh NPOBOJUTH PacCYeThl MO0 XHUMHYECKUM (opmysiaM M YpaBHCHHSIM
XUMUYECKUX  pPEaKIUi ¢  HUCHOJIb30BaHWEM  (U3UYECKUX  BEJIMYMH,

XapaKTEepU3YIOIINUX BEIECTBA C KOJIWYECTBEHHONW CTOPOHBI: Macchl, 00beMa
(HOpMasbHbIE YCJIOBHUSI) Ta30B, KOJMYECTBA BEILECTBA; HCIOJIb30BAThH
CUCTEMHbIE XMMMUYECKHUE 3HAHMs JJIsl NPUHITHUS PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CB3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM

OK 04.

OS¢ dexTuBHO
B3aUMO/ICVICTBOB
aTh U paboTaTh B
KOJUIEKTUBE U
KOMaH1e

- TOTOBHOCTb K CaMOPAa3BUTHIO,
CaMOCTOSITEIIbHOCTH U CaMOOIIPEIEIICHHUIO;
-OBJIaJICHUE HaBbIKAMH yueOHO-
HCCIIEA0BATENIBCKOM, MMPOCKTHON U COLUAIBHOU
NESTEIIBHOCTH;

Ogaanenue YHUBEPCAJIbHBIMH

- YMETb [IJIaHUPOBATh U BBINIOJIHATh XUMUUECKUH 3KCIIEPUMEHT (TIpEBpalleHUs
OpraHMYECKUX BEUIECTB IIPU HArPEBAHMM, IIOJIYYEHHUE STUIIEHA U U3Y4YECHHE
€ro CBOWCTB, KAaUYECTBEHHBIE PEAKIUU HA AJIbJETUIbI, Kpaxmall, YKCYCHYIO
KUCIIOTY; IeHaTypalyst OeJIKOB IPH HArPEBAHUU,IIBETHBIE PEaKIUN OCNKOB;
IPOBOJIUTh pEaKUUM HOHHOrOo OOMeHa,

OIpEeNIeNATh Cpey BOJHBIX PACTBOPOB, KAUECTBECHHbBIC PEaKIUK Ha Cyab(art-,




KOMMYHHMKATHBHBIMU J1eHCTBUSIMH:

0) coBMecTHAas 1eITeJIbHOCTh.

- TOHUMMATh M HCIOJb30BaTh IPEUMYLIESCTBA
KOMAaH/IHOW ¥ MHAWBUIYaJTbHON pabOTHI;

- [IPpUHHUMATh LOCIN COBMECTHOU ACATCIIbHOCTH,
OpPraHu30BbIBaTh U KOOPAUHUPOBATH JCHCTBUAIIO
€¢ JOCTHXKCHUIO: COCTaBJIATh ILJIaH [ACHCTBHM,
pacnpenenarb poiad € Yy4EeTOM  MHEHHM
YYaCTHHUKOB 00cyx1aTh pe3yJIbTaThl
COBMECTHOI pabOTHI;

- KOOpAMHMPOBATb M BBINOJHATH paboTy B
YCIOBUSIX  pEalbHOrO, BUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

- OCYILIECTBIISAITb IO3UTHUBHOE CTPATETUYECKOE
IMOBCACHHUEC B PA3JIMYHBLIX CUTyalUAX, IIPOABJIATH

TBOPYECTBO u BOOOpakeHue, OBITh
WHUITUATHBHBIM
Osaanenne YHHBEpPCAJIbHBIMH

peryJsiTUBHBIMHU 1€ CTBUAMM:

') NPUHATHE Ce0s M APYTUX JIIOIeii:

- I[PUHAMATh MOTHUBBI U apryMEHTHl IPYIUX
JIIOJIeH TIPU aHAIM3E Pe3yJIbTATOB JACATEIHHOCTH,
- IIpU3HABaTb CBOE IIPaBO U IIPaBO JAPYIUX
JIFOJICH HA OIMINOKU;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C
MO3UIIMH JPYTOro YeJ0BEKa;

KapOoHaT- ©  XJOPHUA-aHUOHBI, HA KAaTHOH aMMOHHS;, pellaTh
AKCIIEpUMEHTANIbHbIE 3afaud 1o TemMaM 'Meramisl" u "Hemeramnsl") B
COOTBETCTBUHU C IMpaBWJIAMU TEXHUKH O€30MacHOCTH MpH OOpalllEeHUH C
BEIICCTBAMH U JIA0OPATOPHBIM 00OPYAOBAHUEM; MPEICTABISITh PE3YJIBTATHI
XMMHUYECKOT0 SKCIIEPUMEHTa B (OpMe 3aIUCH YpaBHEHHUI COOTBETCTBYIOLIUX
peakiuii 1 GopMyIUPOBATH BEIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB

OK 07.
ConeiicTBOBaThH
COXPAaHCHHUIO
OKpY Karollen
CpeIbl,
pecypcocoepexe
HUIO, IPUMCHSTh
3HAHUS 00
W3MEHEHHH
KJIUMaTa,

B 00J1acTH 3K0JI0rHY€CKOr0o BOCIIUTAHMA
- c(OPMUPOBAHHOCTH IKOJOTUUECKON KYIbTYPHI,

IIOHUMAHHUEC BIINAHUA COMUAJIbHO-
SKOHOMHYECKUX TMPOLIECCOB HA  COCTOSHUE
MPUPOJHON M COIMAIBHOW Cpellbl, OCO3HAHHE
rI1006aTBHOTO Xapakrtepa HKOJIOTHYECKUX
npo0iem;

- IUIAHUPOBAHHME M OCYLIECTBIICHUE JCHUCTBHUM B
OKpY>Kalolllel cpejie Ha OCHOBE 3HAHUS 1eeH
YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA;

- chopMupoBaTh MPEACTABICHUA: O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHOHAYUYHOM KapTUHBI MHpA, POJM XUMHUU B MO3HAHUU SIBICHUM
Opupoabl, B (OPMHPOBAHUM MBIIUIEHUS M KYJIbTYPbl JIMYHOCTH, €€
(GYHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOAMMOMN TSl PEIICHUS MPAKTHUECKUX
3aJa4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOLIEHHSI K CBOEMY 3/I0pPOBBIO U
MIPUPOAHON CpeEAE;

- yMeTh coOI0aTh MpaBUiia SKOJOTUYECKU 1EIeCO00pa3HOro MOBEACHUS B
6LITy )41 TPYI[OBOP'I ACATCIIBHOCTH B LCIIAX COXPAHCHHA CBOCTO 3O0POBBI U
OKpYKaIoIllel MPUPOIHOW CpEeJlbl; YUYUTHIBATh OMACHOCTh BO3JCHUCTBUSA HA
KUBBIE OPraHU3MBI ONpPEAENICHHBIX BEIIECTB, OHUMAas CMBICI MOKa3aTess
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MIPUHIIUTIBI AKTUBHOE HEMPUATHE JEHUCTBUM, MPUHOCSIIMX | MPEAECIBHONU JOIYCTUMON KOHIEHTPALIMI
OepeXITMBOTO BpEJ OKpYXKarouieu cpeae;
MIPOU3BOICTBA, - yYMEHHE MpPOTHO3UPOBATh HEOIATONPUITHBIC
3¢ heKTHBHO 9KOJIOTUYECKUE MOCJIE/ICTBUSA
NEHCTBOBATH B NPEINPUHUMAEMbIX JIEUCTBUM, MNpPeaOTBpallaTh
YpE3BbIYANHBIX UX;
CUTYyaLUSAX - paciivpeHue OTbITa JIEATEIbHOCTH

9KOJIOTMYECKOM HANpPaBICHHOCTH;

- OBJIaJICHUE HaBbIKAMHU y4eOHO-

HCCIIEIOBATENIBCKOM, MPOEKTHON U COUMAIIBHOU

JIeSITENIbHOCTH;
I1K 10.1. -0CO3HAaHHUE 00YUYAIOIIUMHUCST POCCUUCKOM -chOpMHUPOBAHHOCTH MPEJICTABICHHUI: O XUMHYECKOW COCTABIISIOIICH
OO6pabartbIBaTh IpaxaIaHCKON UICHTUYHOCTH; - | ecTecTBEHHOHAYYHON KapTHHBI MUPA, POJIM XUMHHU B TO3HAHUU SIBJICHUN
CTaTUYECKUU U TFOTOBHOCTb K CAMOPA3BUTHIO, MIPUPOJIBI, B JOPMUPOBAHUHU MBIIUICHUS U KYJIbTYPhI INYHOCTH, €€
TUHAMHYECKHA CaMOCTOSITENTFHOCTU U CAMOOTIPEICTICHUIO; (GYHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOAUMOM ISl pEIICHHS] TPAKTHUYECKUX
UH()OPMALMOHHBI | -HAJTUYKE MOTHBAIIUK K O0YUICHUIO U 3a71a4 ¥ 9KOJIOTUYECKH 00OCHOBAHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U
i KOHTEHT. JTUYHOCTHOMY Pa3BUTHIO; - MIPUPOJIHOI cpere;

LIEJICHAIIPABIICHHOE Pa3BUTUE BHYTPEHHEH
ITO3UIIMH JINYHOCTH Ha OCHOBE JTyXOBHO-
HPaBCTBEHHBIX LICHHOCTEN Hapo10B Poccuiickon
denepannn, ICTOPUYECKUX U HALIMOHAJIBHO-
KYJIBTYPHBIX TPAIULMHA, POPMHUPOBAHUE
CUCTEMBI 3HAYMMBIX IEHHOCTHO-CMBICIIOBBIX
YCTaHOBOK, aHTUKOPPYILIUOHHOTO
MHPOBO33PEHHUSI, IPABOCO3HAHHUS,
HKOJIOTUYECKOH KYJIbTYpBI, CHOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTH )KM3HEHHBIE TUIAHBL;
-OCBOEHHBIE 00YYaIOIIUMUCS MEXKIPEIMETHBIE
MOHSATHS U YHUBEpCaJIbHbIE yueOHbIE IeHCTBUS
(peryisTUBHBIE, TO3HABATEIIBHBIE,
KOMMYHHKATHUBHBIE); -
CIOCOOHOCTh MX MCIIOJIB30BaHUS B
ITO3HABATEJIBHON U COL[UAIIbHON MTPAKTHKE,
TOTOBHOCTB K CAMOCTOSITEJIbHOMY
IUTAHUPOBAHUIO U OCYILECTBICHUIO y4eOHOM
NESTeIbHOCTH, OPraHU3aluu y4eOHOro

-BJIaJICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOPAsi BKIIOUYALT:
OCHOBOIIOJIATAIOIINE MOHATHS (XUMUYECKHI 3JIEMEHT, aTOM, 3JI€KTPOHHAs
00o0J10uKa aToma, s-, p-, d-3JIeKTPOHHBIE OPOUTAITH AaTOMOB, HOH, MOJICKYJIa,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTh, CTENIEHb OKUCIICHUS, XUMHUUECKast
CBSI3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBINA CKEJIET,
GbyHKIIMOHATBHAS TPYIITA, PAIUKAT, U30MEPHsI, ©30MEPbI, TOMOJIOTHYECKHI
P, TOMOJIOTH, YTJI€BOJOPO/IbI, KUCIOPO- U a30TCOepKaIlie COeTUHEHUS,
OMOJIOTMYeCKH aKTUBHBIE BEIIEeCTBA (YTJIEBOIbI, )KUPHI, OCIIKH ), MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, BEHICOKOMOJIEKYJISIPHBIE COEIMHEHUS,
KPUCTAIIITNYECKAsl pEIIeTKa, TUITbl XUMHUECKUX PeaKInii (OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE, 3K30-U SHAOTEPMHUUECKHE, PEaKIIN1 HOHHOTO 00MEeHa),
PacTBOP, IIAEKTPOJIUTHI, HEIJIEKTPOIHUTHI, HIEKTPOIUTHUECKAsL JUCCOLHAIIMS,
OKUCITUTENh, BOCCTAHOBUTEIH, CKOPOCTh XMMHYECKON peaKIi, XUMUIECKOE
paBHOBECHE), TEOPUH U 3aKOHBI (TEOPHUS XUMHUYECKOTO CTPOCHUS
opraHnyeckux Bemects A.M. bytieposa, TeOpHsl SIEKTPOITUTHIECKON
Jaucconuanuu, nepuoaunyeckuid 3akon .M. MeneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUH S3bIK XUMUH, (PAKTOIOTHUECKHE
CBEJICHHSI O CBOWCTBAX, COCTABE, MOJyUYEeHUU U 0€30MaCHOM UCTIOIb30BAHUT
BXHEHIIINX HEOPTaHUYECKUX M OPTaHUYECKHX BEIIESCTB B OBITY U




COTPYJHUYECTBA C M€1arOrnuYeCKUMHU
pabOTHUKAMU U CBEPCTHUKAMU, K YYACTHIO B
MIOCTPOCHUH MHANBUAYAIbHON 00pa30BaTeIbHON
TPaeKTOPUH; -OBJIa/ICHUE
HaBbIKaMU y4eOHO-MCCIIE0BATEIbCKOM,
MIPOEKTHOM U COLIMATILHON JIeATEIbHOCTH;

MPAaKTUYECKOH IeATEIbHOCTH YelIOBEKa, -
c(OpPMHPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIC PU3HAKU U
B3aMMOCBSI3b U3YYEHHBIX IOHATHH, IPUMEHATh COOTBETCTBYIOLINE OHATHUS
IIPU OTIMCAaHUU CTPOCHUS M CBOMCTB HEOPTaHMUECKUX U OPraHMYECKUX
BEIIIECTB U UX IIPEBPALLCHHI; BBIABIATh B3aUMOCBSI3b XUMHUECKUX 3HAHUM C
MOHATUSMH U TPE/ICTABICHUSMH JIPYTUX €CTECTBEHHOHAYYHBIX MPEJIMETOB;
-c(hOpMUPOBAHHOCTh YMEHUH MCII0JIb30BATh HAMMEHOBAHHSI XUMHUYECKUX
COCMHEHUI MEXTYHAPOJHOTO COI03a TEOPETUUECKON U MPUKIIAJHON XUMUU
Y TPUBHAJIbHbIC HA3BaHUS BaXXKHEHUIIMX BEIECTB (ITUJICH, alleTUJIEH,
rIuieput, GeHom, GopManbIAeTHI, YKCyCHas! KUCIIOTa, TIIMIUH, yrapHbIi ras,
YIJIEKHUCIBIN Ta3, aMMHUaK, TalleHas U3BeCTb, HeralleHasi U3BeCTb, TUTheBas
coJla ¥ APYTHX), COCTABISATH (HOPMYJIbl HEOPTAaHMUYECKUX M OPTaHMYECKIX
BEIIECTB, YPABHEHUSI XUMHUECKUX PEAKLUH, OOBACHATh UX CMBICI,
MOJTBEPK/IaTh XapaKTEPHbIE XUMUYECKHIE CBOMCTBA BEILIECTB
COOTBETCTBYIOLIUMH SKCIIEPUMEHTAMHU U 3aUCAMHU YPABHEHUIN XUMHUECKUX
peaKuuii;

-c(hOpMUPOBAHHOCTh YMEHUH YCTaHABIUBATh IPUHAJICKHOCTb U3y4EHHBIX
HEOPTaHMYECKUX U OPTaHHMUECKUX BEIIECTB K OMpPEesICHHBIM KJIaccaM 1
rpyImnam coelMHEeHUH, XapakTepU30BaTh UX COCTAB M Ba)KHEUIIINE CBONCTBA;
OTIpEeNIeNATh BUABI XUMHUECKUX CBsA3EH (KOBaJCHTHAs, NOHHAS,
MeTaJuIn4YecKas, BOJOPOIHAS ), TUITbI KPUCTAUNIMYECKUX PEIIETOK BEIIECTB;
KJIacCU(UITUPOBATh XMMUYECKHE PEAKIINH;

-BJIa/ICHUE OCHOBHBIMHM METOJJaMH HAYYHOT'O MTO3HAHMS BEIIECTB U
XUMHUYECKHX SIBJICHUH (HaOII01eHIE, U3MEPEHUE, SKCIIEPUMEHT,
MO/JICJIUPOBAHUE);

-c(hopMUPOBAHHOCTH YMEHHUH TIPOBOJUTH PACUYETHI 110 XUMHUUECKUM
dbopMynaM U ypaBHEHUSIM XUMUYECKUX PEAKIMHA C UCIIOIB30BaHUEM
(GU3NIECKNUX BEITMYNH, XapaKTePU3YIOIINX BEIIECTBA C KOJMYECTBEHHON
CTOPOHBI: Macchl, 00beMa (HOpMaJbHbBIE YCIOBHS) Ta30B, KOJTUYECTBA
BEIIECTBA; MCITOJb30BaTh CHCTEMHBIC XUMUYECKHAE 3HAHUS JUTST IPUHSATHSI
pelIeHN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUsIX, CBA3aHHBIX C BEIIECTBAMHU
U VX TIPUMECHEHUEM,

-c(hopMUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBHIIOIHATH XUMUYECKUN
HKCIEPUMEHT (MPEBPALCHUsI OPTaHMUECKUX BEIIECTB IPU HArpEBaHUM,
MOJTyYEeHHE 3TUIICHA U U3yYCHHE €Tr0 CBOIMCTB, KAaUeCTBEHHbIE PEAaKIIUU Ha
aNlbJICTU/IbI, KpaXMaJl, YKCYCHYIO KUCIIOTY; JICHATypaIysi OEIKOB PH
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HarpeBaHUH, LIBETHBIC PEAKIIUU OCIIKOB; IPOBOJUTH PEAKLIUU HOHHOTO
oOMeHa, OTpeIeNIATh CPeay BOJHBIX PACTBOPOB, KAUYECTBEHHBIE PEAKIIMU Ha
cynbdar-, KapOOHAT- ¥ XJIOPU-aHUOHBI, HA KATUOH aMMOHHUS; pelliaTh
AKCIIEpUMEHTaJbHBIE 3a1auu 110 TeMaM "Meramiel" 1 "Hemetannsl") B
COOTBETCTBUH C IPABUIAMHU TEXHUKHU 0€3011aCHOCTH MPH 00OpallieHUH ¢
BEIIECTBAMH U JIA0OPATOPHBIM 000PYJOBAHUEM; MIPEJICTABIISAT PE3YJIbTaThI
XMMUYECKOI'0 3KCIIEpUMEHTa B (hOpMe 3aIIMCH YPAaBHEHUH COOTBETCTBYIOIINX
peakiuii U GOopMyYIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;
-c(hOpMUPOBAHHOCTh YMEHUS aHATU3UPOBATh XUMUUYECKYIO HH(POPMALIHIO,
MI0JIy4YaEMYIO U3 Pa3HbIX HCTOUYHUKOB (CPEICTB MAaCCOBOM MH(POPMAIUH, CETh
WuTtepHer u npyrue);

-c(hopMUPOBAHHOCTH YMEHHI COOJIIOIATH MTPABHIIA SKOJIOTUIECKU
11eJ1ec000pa3HOro NOBEJCHUS B OBITY U TPYAOBOM JESATEIbHOCTH B LEIIAX
COXPAHEHHUsI CBOETO 370POBbs U OKPYKAIOIIEH IIPUPOTHOM CPEJIBI;
YUUTBIBaTh ONIACHOCTb BO3JCHCTBYS HA )KUBBIE OPraHU3MbI OIIPEIEIICHHBIX
BEILECTB, IOHUMAsl CMBICJI II0KA3aTeNs IPEAEIbHON JOITYCTUMOMN
KOHLIEHTPALIUU;

-J171s1 00y4aroUIMXcs ¢ OTPAaHUYEHHBIMUA BO3MOXKHOCTSIMU 3710POBbSI:
c(OpPMHUPOBAHHOCTb YMEHUS IPUMEHSTh 3HaHUS 00 OCHOBHBIX JIOCTYITHBIX
METO/1aX MMO3HAHUS BEIIECTB U XUMUUYECKUX SIBICHUN;

-JUISL CJIETIBIX U CIA00BUASIIMX 00yJarOUIMXCsl: CPOPMUPOBAHHOCTh YMEHUS
UCIOJIb30BaTh pebeHO TOUeUHYI0 cucteMy ooo3HadeHuit JI. bpaitns s
3alUCH XUMHUYECKUX (OPMYIL.
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2. CTpyKTypa M coJep:kaHue 0011e00pa3oBaTeIbHON TN CIUINIMHBI

2.1. O0beM TUCUHMIIMHBI U BUABI Y4€OHOH padoThl

. Ob0bem B
Buj yueOHoi1 padoThl
yacax
O0bem 00pa3oBaTeIbHOM MPOrPaAMMBbI JUCHUILIHHBI 72
OcHOBHOE coaepkaHue 12
BT. 4.
TeOpeTUIECKoe 00yUeHre 38
MPAKTUUYECKUE 3aHATUS 34
Npo¢ecCHOHATBHO-OPMEHTHPOBAHHOE COACPKAHMNE 6
BT. 4.
TEOpETUYECKOEe O0yUeHUe 2
NPAKTUYECKUE 3aHATUSA 4
IIpome:xyTouHnas arrectauusi B popme 5
Au(ppepeHuMPOBAHHOIO 3a4eTa
UTOIo 72
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2.2. TeMaTH4YeCKHUil IJIaH U colepPKaHue TUCHMILTHHbI

HaumeHoBaHue Conep:kanue y4eOHOTro MaTepuasia (0CHOBHOE M NPO(eCCHOHATBLHO-OPUEHTUPOBAHHOE), OB LeM YACOR dopMupyemMble
Pa3aesioB M TeM Ja00paTOpPHbIe U MPAKTHYECKHE 3aHATHS, IPUKJIATHONH MOTYJIb KOMIIETEeHIHH
1 2 3 4
OcHoOBHOE cojIep:KaHue 64
Paznen 1. OcHOBBI cTPOEHUSA BelleCTBA 6
Tema 1.1. Conep:xanue yueOHOTro MaTepuaJia 6 OK 01
Crpoenue atomoB | TeopeTrnueckoe ooyyeHue 4
XAMAHCCKAX CoBpeMeHHass Mojeib CTpoeHust atomMa. CHMBOJIMYECKHH $3BIK XHMHH. XHUMHYECKHH 3JIEMCHT.
SJICMCHTOB U DnektpoHHas KoH(purypanus aroma. Kiaccupukaius XUMHUUECKHX 3JEMEHTOB (S-, P-, O-3JI€MEHTBI). 2
npupora BaneHTHble ~ OSNEKTPOHBI.  BaleHTHOCTh.  DICKTPOHHAS  MPHPOJA  XUMHYECKOH  CBS3M.
XAMHAICCKON DJIEKTPOOTPHUIIATEILHOCTh. BHIbI XUMHYECKOH CBSI3U (KOBAJCHTHAs, MOHHAS, METAJUTMYECKas, 2
CBiA3H BOJIOPOJIHAS ) K CIIOCOOBI €€ 00pa3oBaHMs
IIpakTHyecKue 3aHATHS 2
Pemienne 3amaHnii Ha WCHOJIB30BAHHE XUMHUYECKONM CHMBOJMKM M Ha3BaHUN COCIMHEHUN IO
HOMEHKJIATYpE MEXKIYHAPOIHOTO COK3a TEOPETHYECKONM W NPHUKIAJHOM XHMHH W TPUBHAIBHBIX
Ha3BaHWH JUIA COCTABJIEHUS XUMHYECKHX (POPMYJ ABYXATOMHBIX COEIMHEHHH (OKCHIOB, CYIb(HUIOB,
THAPUIOB | T.IL.) M IPYTHX HEOPIraHHUYECKUX COEAMHEHUM OTICIBHBIX KJIaCCOB. 2
[pakTHyecKue 3aJaHus Ha YCTAaHOBJIEHHE CBS3M MEXIY CTPOCHHEM aTOMOB XMMHUYECKUX DJIEMEHTOB U
NEPHOTUYECKUM U3MEHEHHEM CBOWCTB XMMHYECKHMX 3JIEMEHTOB M MX COEJMHEHHH B COOTBETCTBHH C
nojoxxenueM [leproanyeckoil CUCTEMBI.
Tema 1.2. Coaep:xaHue yueOHOro MaTepuaJia 2 OK 01
[Mepnoguueckuii | MpakTHYecKHe 3aHATHS 2 OK 02
3aKOH ¥ TaOmuIa [Meproanueckas cucTeMa XUMUIECKHX dieMeHToB J. . Menneneesa. ®U3nuecKuii CMBICT
JA.1. Menneneesa IMepuomuueckoro 3akona JI.1. Menjeneesa. 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XUMHYECKHX
3IIEMEHTOB, 00Pa3yeMBIX MU IIPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKEHHEM
XHMHYECKOT0 dyieMenTa B [leproanueckoii cucteMe. MUpOBO33PEHYECKOE M HAYYHOE 3HAYEHHE 5

[Tepuonnueckoro 3akona /.M. Menaeneesa. [Iporno3ssr .M. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYCCKHUX DJIEMECHTOB.

Pemennie npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HAa XapaKTepU3aLUI0 XUMHUUECKUX
3IIeMEeHTOB «MeTajuinueckue / HeMeTaUTHUeCKHe CBOMCTBA, JICKTPOOTPHIIATEIbHOCTh XUMUIECKUX
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3JIEMEHTOB B COOTBETCTBHH C UX 3JIEKTPOHHBIM CTPOCHHEM H MOJI0KEHUEM B ITEPHUOINIECCKON CHCTEME
XuMu4YecKkux 3jemeHnToB JI.M. Menaeneea»

Pa3nesn 2. Xumudeckue peaknuu 10
Tema 2.1. Tunsr | Coaep:kanue yueOHOro Mmarepuajia 6 OK 01
XUMUYECKHUX Teopernueckoe o0yueHue 4
peakuuii Knaccudukanus u TUIIBI XUMUYECKUX PEAKIH ¢ ydacTHeM HeopraHudeckux BeuiecTB. CocTaBneHre
YpaBHEHUH peakluil COeAMHEHUS, PA3I0KEHHU, 3aMEILIEHUsI, 0OMEHA, B T.4. PEaKIUii TOPEHUs, 2
OKHCJICHUSA-BOCCTAHOBJICHUSI.
YpaBHeHUs OKHUCIEHUS-BoccTaHOBIIEHU. CTeneHb okuciaeHus. OKUCINUTENb U BOCCTAHOBUTEIID. 5
CocraBiieHHE U YpaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN METOI0M AJIEKTPOHHOIO
Oananca. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU B IPUPOE, IPOU3BOACTBEHHBIX IIPOLECCAX U
KU3ZHEJEATEIIbHOCTH OPraHU3MOB
IIpakTHyeckne 3aHATHSA 2
KonuuectBeHHble OTHOLIEHUA B XUMUU. OCHOBHBIE KOJIMYECTBEHHbIE 3aKOHBI B XUMHHM U PacyeThl 1O
YPaBHEHUSAM XUMUYECKUX peakuuid. Mojb Kak eAMHMIIAa KOJMYecTBa BellecTBa. MoispHas Mmacca.
3aKOHBI COXpaHEHHUS MacChl U dHepruu. 3akoH ABoraapo. MospHbIi 00beM ra3oB. OTHOCHTETbHAS 2
IUIOTHOCTh Ta30B. PacyeTsl M0 ypaBHEHUSM XHMUYECKUX pEaKUUi C HUCIOJb30BAHUEM MacChl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) ra30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. Conep:xxanue yueOHOro MaTepuaJia 4 OK 01
OJEKTPONUTHIECKA | TegpeTndeckoe 00yuenue 2 OK 04
A ﬂHCC(iHHaHHH = Tunbel XUMUYECKUX peakiuid. Teopus SIEKTPOIUTUYECKONU aucconuanuu. MoHBI. DIeKTPOTUTHI 2
HMOHHBIN 0OMEH ’
HERJIEKTPOJIUTHI.
Peakuuu nonnoro oomena. CoctaBieHue peakiiuii HOHHOTO OOMEHa MMyTEM COCTAaBJICHMS UX MOIHBIX U
COKpAaIICHHBbIX MOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE peakluU. 3aJaHusl Ha COCTaBICHUE MOHHBIX 2
peakuuin
KonTtpoubHas padora nmo pasaeny «CrpoeHue BeneCTBa U XUMUYECKUE PEAKIIUN» 2
Paznen 3. Conep:xxanue yueoHoro marepuaia CTpoeHue  CBOMCTBAa HEOPraHNYECKHUX BellleCTB 14
TeMma 3.1. Conep:xxanue yueOHOIro MaTepuaJia 2 OK 01
Knaccugpukanus, | Teopernueckoe o0yuenue 2
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HOMEHKJIaTypa 1
CTPOEHHUE
HEOPraHUYECKUX
BEILECTB

[Ipeamer Heopranmveckoit xumun. Kimaccudukammsi HEOpraHMIeCKuX BemecTB. [IpocThie U ClI0KHBIS
BeniecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHIbI, THAPOKCUABI, KUCIOTHI, COJIH). B3auMocBs3b
HEOPraHMYECKUX BEIIECTB. ArperatHbie COCTOSHUS BemecTBa. Kpucraminueckue u aMoppHbIe
BellecTBa. THIbI KPUCTAIUTMUECKUX PEIIETOK (aTOMHAs!, MOJIEKYJISIpHAs, MOHHASI, METa/NTNYecKasi).
3aBUCUMOCTH (PU3UUECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIUTMYECKON PEIIETKU. 3aBUCUMOCTb
XUMHUYECKON aKTUBHOCTH BELIECTB OT BHJIa XMMUYECKOM CBSI3U U TUIIA KPUCTAJUIMYECKON PEIIETKH.
[TpryrHBI MHOTOOOpa3Msl BEILIECTB

OK 02
K 10.1

Tema 3.2. Pusuko-
XHUMHYECKHE
CBOMCTBaA
HEOPraHUYECKHUX
BCIICCTB

Conep:xanue yueOHOTro MaTepuaJia

TeopeTuyeckoe o0yueHue

Mertamibl. Obmpe (uzndeckne M XUMHUYECKUE CBOWcTBa MeTaiuioB. CriocoObl moiydeHus. 3Ha4eHUE
METAJUIOB M HEMETAUIOB B TNPHPOJE M JKU3HEACATEILHOCTH YelIOBeKa M opraHm3moB. Kopposus
METAJIJIOB: BHIbI KOPPO3HH, CIIOCOOBI 3aIIUTHl METAJUIOB OT KOPPO3UH

Hemeramnpl. OOmme ¢u3mdyeckue W XUMHUYECKHE CBOMCTBA HEMETAJUIOB. TUIHMYHBIE CBOMCTBA
HemetaiioB IV— VII rpynn. Knaccudukaius 1 HOMeHKIaTypa cOeAMHEHU HeMeTalioB. KpyroBopoTsl
OMOTreHHBIX AJIEMEHTOB B IPUPOJIE

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEIIECTB (OKCHIO0B, THAPOKCUIOB, KUCTIOT,
coJiei u p.). 3aKOHOMEPHOCTH B MI3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COSAMHEHUH,
BBICIIMX OKCUJIOB ¥ TUJIPOKCHIOB

IIpakTH4eckne 3aHATHA

CocraBieHrne ypaBHEHMM XMMHUYECKHUX DPEAKIMM C y4acTHEM IPOCTBIX M CIIOXHBIX HEOPTaHUYECKUX
BEIIECTB: META/ZIOB U HEMETAJJIOB; OKCHJIOB METAJIJIOB, HEMETAJUIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBaHMH M aM(OTEpHBIX THAPOKCHUIOB; HEOPraHWYECKUX COJIeH,
XapaKTEepU3YKOLIUX UX CBOMCTBA.

Pemenue NnpakTUKO-OPUEHTUPOBAHHBIX TEOPETHYECKUX 3aJaHUM Ha CBOWCTBA, COCTAaB, IOJIYyYEHHUE U
0e30MacHOe HCIOJIb30BaHWE BAKHEUIINX HEOPraHWYEeCKUX BEIIECTB B OBITY U TMPAKTUYECKOU
JESITCIIBHOCTH YEJIOBEKA

OK 01
OK 02
[IK 10.1

Tema 3.3.

W nentudukamms
HEOPTraHUYECKHUX
BEILECTB

Conep:xaHue y4eGHOro MaTepuaJia

[MpakTnyeckue 3aHATHS

[TpakTrueckas padota «nenTudukanyss HEOpraHMUECKUX BELECTB.

Pemenne skcriepuMEHTANBHBIX 33/1a4 IO XMMHYECKUM CBOMCTBAM METAJUIOB M HEMETAILIOB, I10
PacIO3HABAHMIO U MTOJIYYECHUIO COCIMHEHUN METAJUIOB U HEMETAJUIOB.

WnenTndukanyss HEOpraHM4eCKUX BELIECTB C MCIOJIb30BAHMEM MX (PU3MKO-XMMUYECKHX CBOMCTB,
XapaKTEpHBIX KAaYeCTBEHHBIX peakinuid. KadecTBeHHBIE peakuuu Ha Cynb(ar-, KapOOHAT- M XJIOPUI-
AQHUOHBI, HA KATUOH aMMOHUs

OK 01
OK 02
OK 04
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KonTpoasHas padora no pasaeay «CBOKWCTBA HEOPraHMYECKUX BEIIECTB)

Pazngean 4.

CTpOCHHe H CBOlicTBA OPraunveCKux BeuecTnB

24

Tema 4.1.
Knaccuduxkarus,
CTPOCHUE U
HOMEHKJIaTypa
OpraHUYeCKUX
BCIIIECTB

Conep:kaHue y4eOHOT0 MaTepuaa

S

TeopeTuyeckoe o0yueHue

[TosiBieHue U pa3BUTHE OPraHUUYECKON XMMUU Kak Hayku. [IpenMer oprannyeckoit xumuu. Mecto u
3HaYEHUE OPraHUYEeCKON XUMUU B CUCTEME ECTECTBEHHBIX HayK.

XUMUYECKOE CTPOEHUE KakK IMOPSIOK COECTUHEHHUS aTOMOB B MOJIEKYJIE COTJaCHO UX BaJIEHTHOCTH.
OCHOBHBIE TOJIOKEHUS TEOPUU XUMHUYECKOTO CTPOCHHsI OopraHuyeckux coeauHeHuid A.M. bytieposa.
VYrinepoaHblid CKeNeT OPraHUYeCKOM MOJEKyJbl. 3aBUCUMOCTb CBOMCTB BEUIECTB OT XHUMHYECKOIO
CTpOEHMS MOJIEKYJ. I30Mepusi U U30MepHI.

[lonstne o QyukuuoHanbHOM rpymme. Paaukan. I[lpunnunel knaccupukanuu OpraHUYECKUX
coeIMHEeHMI. MexayHapoiHasi HOMEHKJIATypa U PUHITUITBI HOMEHKJIATypbl OPraHUYeCKUX COCIMHEHUM.
[TonsTre 06 a3zoTcoaepKallUX COCAMHEHUSX, OMOJIOTMYECKH aKTHBHBIX BEIIECTBAX

(yrmeBomax, Xupax, OelKax M Jp.), BBICOKOMOJIEKYJSPHBIX COEIUHEHHUSX (MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO)

HomeHnknarypa opraHM4YecKMX COEIMHEHMH OTAEIbHBIX KJIACCOB (HACBILICHHbIC, HEHACHIIIEHHbIE U
apoMaTHYeCKHUE YTJIEBOJOPO/bI, CHUPTHI, (DEHOJIbI, aJbJIErH/Ibl, KETOHbI, KAPOOHOBbIE KUCIIOTHI U Ap.)
CocraBieHre MOJHBIX U COKPAIEHHBIX CTPYKTYPHBIX (DOPMYyN OpPraHMYECKHUX BELIECTB OTJENbHBIX
KJIACCOB, HCIIOJIb3YsS WX Ha3BaHUS IO CHCTEMaTHYECKOW W TPUBHAJIBHOW HOMEHKJAType (ITHIJIEH,
alleTWIeH, MIHLEepuH, GeHon, GopManbaeruy, ykCcycHas KUCIOTa, TIUIKH). PacdeTs! npocreiimeit
(bOpMyIIbI OPraHUYECKO# MOJICKYIIBI, HCXO/IS U3 AJIEMEHTHOTO cocTaBa (B %)

OK 01
[1IK 10.1

Tema 4.2.
CsolicTBa
OpraHUYECKUX
COCTUHEHUN

Conep:xxanue yueOHOIro MaTepuaJia

10

TeopeTuquKoe oﬁyqelme

OU3NKO-XMMUYECKUE CBOWCTBA OPraHUYECKUX COEIMHEHUN OTAENbHBIX KJaccoB (0COOEHHOCTH
KJIacCU(UKALMM U HOMEHKJIATYphl BHYTPH KJlacca; TOMOJIOTHYECKHH psll U ol1iast popMmysa; H30Mepusi;
¢bu3nyeckre CBONCTBA; XUMUYECKHE CBOMCTBA; CIIOCOOBI MOIYUEHUS):

— TpeJesbHbIE YIIIeBOAOPOAbI (aJdKaHbl M IUKJIOAIKaHbI). ['OpeHne MeraHa Kak OAMH M3 OCHOBHBIX
HMCTOYHUKOB TEIUIa B IPOMBILUIEHHOCTH U ObITY. CBOMCTBA NMPUPOIHBIX YIIIEBOAOPOIOB, HAX0XK/IEHUE B
IIPUPOJIE U IPUMEHEHHUE AJIKAHOB;

— HemnpenesnbHble (AJKEHbl, AJIKUHBI W alKaJWEHbl) W apoMaTHyYecKue YrieBonopojabl. [openHue
alleTHJIEHA KaK MICTOYHHUK BBICOKOTEMIIEPATYPHOTO IIJIAMEHM U1l CBAPKU M PE3KU METAJJIOB

— KHUCJIOPOACOepKaIIUe COSAMHEHUS (CITUPTHI U (PEHOIBI, KAPOOHOBBIC KUCIOTHI M A(UPHI, abACTUIBI
W KETOHBI, KUPBI, YIJeBOJbl). [IpakTHyeckoe NpPUMEHEHHE STUJICHTIWKOJSA, TIuleprHa, (eHoma.
[Mpumenenne Gpopmanbaernia, aleTaibIernia, YKCyCHON KUCIOThl. Mblla KaK COJIM BBICIIHX
KapOOHOBBIX KUCIOT. MoroIie CBOMCTBA MbLIa

OK 01

OK 02

OK 04
1K 10.1
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— a30TcoJIeprKalIie COeTMHEHUS (AMUHBI 1 aMUHOKHUCIIOTHI, 0€TKH). BBICOKOMONEKYISIPHBIE COSTMHEHUS
(cuHTeTHYeCcKHe U OMOIOrMYeCKU-aKTUBHBIE). MOHOMED, OJIMMeEp, CTPYKTypHOE 3BeHO. [lomumepuzanus

ATUJIEHA KaK OCHOBHOE HAIIPABJIEHUE €TI0 UCIO0Ib30BaHUS. 2

I'eneTndeckas CBA3b MEXIY KJIaCCaMU OPraHUYECKUX COCIMHEHUN

IIpakTHYeckune 3aHATHA 2

CocraBneHue cxeM peakuuid (B TOM UHCIE€ IO MPEUIOKEHHBIM LENOYKaM IIPEBpAIlCHU),

XapaKTepU3YIOIUX XMMUYECKHE CBOWCTBA OPraHMYECKUX COSIMHEHUH OTENIbHBIX KJIACCOB, CIOCOOBIMX

IIOJIy4eHUSI M Ha3BaHUE OPraHUYECKUX COCAUHEHUM [0 TPUBUAIBHOM WIM MEXKIYHAPOIHOU )

CUCTEMATUYECKOM HOMEHKIIATYpE.

Pemrenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aIaHUM HA CBOMCTBA OPraHUYECKUX COCITMHEHUN

OTJIEIbHBIX KJIACCOB
Tema 4.3. Conep:xxanue yueOHOro MaTepuaJia 8 OK 01
Wpentudukanus | Teopernueckoe o0yuenue 8 OK 02
OPTaHHACCKHX buooprannueckue coenunenus. llpuMeHnenue u Ouosiornyeckas pojib YriieBoAoB. OKucieHue OK 04
BCIICCTB, MX YIJIEBOJAOB — MCTOYHUK SHEPrMM JKUBBIX OpraHu3MoB. OOnacTM NpPUMEHEHHS aMHUHOKHCIIOT. 2 [IK 10.1
3HAHCHHC 1 [TpeBparienust O0enkoB muiy B opraHu3zMe. buonorndeckue QpyHkuuu OenkoB. buonornueckue
ngMerHHe B GyHKIMY KkHUpoB. Posib opraHndeckoil XMMHUY B PELIEHUH MTPOOJIEM MUIEBON O€30MacHOCTH
HEI;;:;)(I)/IL[I;ITBeHHOﬁ Ponp opranuyeckoif XUMHMM B pELICHMHM NpOOJIEeM 3SHEpreTHdeckoil Oe30MacHOCTH, B Pa3BUTHH

MEIUIUHBI, CO3/JaHMHM HOBBIX MaTepUaJIOB, HOBBIX HCTOYHUKOB SHEPTHH (1bTEPHATUBHBIE HCTOYHUKU
JeSITEIbHOCTH 2
YeJIoBeKa SHEPTHH). N

OnacHOCTh BO3JCHCTBUS Ha JKUBBIE OPraHU3MBbl OPraHUYECKUX BELIECTB OTAEIBHBIX KJIACCOB 2

(YriaeBoJopoAbl, CHUPTHL, (EHOJIbI, XJIOPOPraHUYECKUE MPOU3BOJAHBIC, aJbAETHIBI U Jp.), CMBICI

NIOKa3aTelsl MPeeIbHO JOIYCTUMON KOHIEHTPAlUU

WNnentuduxanus opraHMueCKUX COEIMHEHUHN OT/AEIbHBIX KJIACCOB (Ha MpUMEpEe albJeru10B, Kpaxmara,

YKCYCHOM KUCIIOTBI, OETIKOB U T.II.) C UCIIOJIb30BAHUEM UX (PU3UKO-XUMHUECKUX CBOUCTB M XapaKTEPHBIX

KauecTBeHHbIX peakuuil. JleHarypanuss Oeika Tmpu HarpeBaHud. L[BeTHble peakIMu OENKOB. 2

BoO3HMKHOBEHME aHAJIUTUYECKOTO CUTHAlAa C TOUKH 3PEHUS XMMUYECKUX MPOLIECCOB MPU

MPOTEKaHWU KaYeCTBEHHON PEaKIINH, MO3BOJISIIOIIEH WACHTU(PUIIMPOBATH MPEAJIOKEHHbIE OpPraHu4YeCKHe

BEIIECTBA
KonTposbHasi padora no pasaeny «CTpyKkTypa U CBONCTBA OPraHUYECKHUX BEIIECTB) 2
Paznen 5. Kunernyeckne 1 TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NIPOTEKAHUA XUMHYECKUX PeaKkuuii 4
CxopocTh Conep:kanue y4eOHOT0 MaTepHuaJia 4 OK 01
RUMHHCCIIX Teoperuyeckoe o0yueHue 2 OK 02
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peakuui. CKOpOCTh peakIiy, €€ 3aBUCHUMOCTb OT PazIUYHBIX (PAaKTOPOB: MPHPOJBLI PEArHPYIOIIUX BEIIECTB, [1IK 10.1
XuUMHYECKOe KOHIEHTPAllUU pEarupyromux BeUIeCTB, TeMIepaTypbl U IUIOLUIAJAM PEaKIHMOHHOW MOBEPXHOCTH.
paBHOBecHe TennoBblie 3PPEKTH XUMUYECKUX PEaKIMid. IK30- U IHTOTEPMUUYECKHE, PEAKLIUH. 2
OOpatumocTh peakuuii. XUMHYECKOE DPABHOBECHE M €ro CMEIICHHE IOJ ACHCTBHEM pa3IuYHbIX
(akTOpOB (KOHIIEHTPALIUS PEAreHTOB MM IPOAYKTOB PEaKIUH, 1aBICHUE, TEMIIEpaTypa) Ul CO3JaHHs
ONTUMAJIbHBIX YCIOBUI IPOTEKaHUsl XuMU4eckux npoueccos. [Ipuanun Jle [laTense
IIpakTHYeckne 3aHATHA 2 OK 01
Pemennie nmpakTUKO-OPUEHTHPOBAHHBIX 33JaHUN Ha aHaAIW3 (PAKTOPOB, BIHUAIOIIMX HAa HU3MEHEHHE OK 02
CKOPOCTH XMMHUYECKON PEeaKlny, B T.4. C O3ULUI HKOJOTHUECKH 11EIeCO00pa3HOro TOBEACHHUS B OBITY [1K 10.1
U TPYIOBOM JESTENbHOCTH B LIEJSIX COXPAHEHUS CBOETO 37I0POBbsI U OKPY’KAIOIIEH TPUPOTHON CpeIbl. 5
Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUil Ha npuMmeHeHue mnpunuuna Jle-llatense pns
HAXOXJICHUS HAIMlPaBJICHUSI CMEIICHNUS PAaBHOBECHS XMMHUYECKON peakIMy W aHalu3 (pakTopoB,
BIIMSFOIIMX Ha CMEIICHHE XUMUYECKOTO PaBHOBECHS
Pasnea 6. PacTBOpbI 4
Tema 6.1. Conep:xanue yueOHOTro MaTepHuaJia 2 OK 01
TonsTue o Teopernueckoe o0yuenne 2 OK 02
acTBOpax =
P P PactBopenne kak ¢uznko-xumuueckuil mporecc. PactBopbl. CrnocoObl NPUTOTOBIEHUS PAcTBOPOB. 2 OK 07
PactBopuMocTs. MaccoBast 107151 pacTBOPEHHOTO BetiecTBa. CMBICH MTOKa3aTelNs MPeAesIbHO T0MYyCTHMOM K 10.1
KOHIIEHTPALUH U €r0 MCIIOJIb30BaHHE B OLIEHKE SKOJIOTHYECKOM O€30MMacHOCTH.
Pemenne npakTHKO-OpUEHTHPOBAHHBIX PACYETHBIX 33JJaHUI HA PACTBOPHI, UCIOJIb3yeMbIe B OBITOBOW 1
IPOM3BOJICTBEHHOH JIESTEILHOCTH YEIIOBEKA
Tema 6.2. Conep:xaHue yueOHOro MaTepuaJja 2 OK 01
MccfeHOBaHHe IpakTHyeckue 3aHATHSA 2 OK 02
CBOWCTB PacTBOpPOB - = OK 04
[IpuroroBneHne pacTBOPOB 33aAaHHON (MaccoBOM, %) KOHIEHTPALUH (C PAKTHKO-OPUEHTHPOBAHHBIMH
BONPOCAMH) U OTIPE/ICNICHNE CPEIBI BOIHBIX PACTBOPOB. 2 1K 10.1
Pemrenue 3amaq Ha MPUTOTOBIIEHUE PACTBOPOB
IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE CO/lePKaHNe (CoAepKaHNe MPUKJIATHOTO MOYJIs1)
Pazpnen 7. Xumus B ObITY H IPOU3BOACTBEHHOM /1eSITEJILHOCTH YeJT0BEeKa OK 01
Xumusi B OBITY I |OcHOBHOE CO/IepKaHue OK 02
TPOMSBONCTBEHHON T oo peTHueckoe 06yuenne 2 OK 04
JEeSITeIbHOCTH = = = OK 07
Hogeiimme noctixeHuss XMMUYECKON HAYKH M XMMUYECKOH TeXHOJIOrHU. Poib XuMuM B oOecrieueHuu
YeoBeKa o . .
9KOJIOTMYECKOM, SHEPreTUYEeCKON 1 MUILEBON 0e30M1acHOCTH, pa3BUTUU MeulMHBL. [IpaBuia noucka u 2 11K 10.1

aHaM3a XUMHYECKON HWH(GOpMaluUKW M3 pa3IMYHBIX HCTOYHUKOB (HaydyHas M ydeOHO-HayuyHas
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JaUTEpaTypa, CpecTBa MaCCOBOM HHPOpMaLnH, ceTh HTepHET)
IIpakTnyeckue 3aHsATHS

4
[lovck m aHanM3 KeMcOB O NPUMEHEHMHM XHMHYECKHUX BELIECTB M TEXHOJOTMH C ydeTroM Oymyien 2
npodecCHOHATBLHOM IEATETFHOCTH 110 TEMaM.
3amuTa: NpeCTaBJICHUE JOKIA0B ¢ IPEe3CHTAlNEH
IIpome:xkyTouHas arrecTanus B popme 1P pepeHIIUPOBAHHOIO 3a4eTa 2
Bcero 72
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3. YCJIOBUS PEAJIN3AIIMN YYEBHOM JJUCIIUIIJINHBI
3.1. TpeOoBanuss K MHHUMAJIBLHOMY  MAaTepPHAJIbHO-TEXHHYECKOMY
o0ecrneYeHn 10
Peanuzanust yaeOHOM TUCHUIUIMHBI TpeOyeT HaIu4us yueOHOro kabuHeTa
XUMUH.
O6opynoBanne yueOHOTO KaOWHeTa:
- IOCA/I0YHBIE MECTa M0 KOJIMYECTBY O0yUaIOIINXCS;
- pabodee MeCTO IperoaBaTers;
- KOMIUTIEKT Y4eOHO-HATJISITHBIX TTOCOOUN «XUMUS»;
- DJIEKTPOHHBIN pecypce «BupryansHas nabopaTopus».

TexHuueckue CpcacCTBa O6y‘-IeHI/IHI KOMIIBIOTCP, SKpaH, IIPOCKTOP.

3.2. UndopManmoHHoe odecneyenme

NudopmanmonHoe  oOecrieyeHue  OOy4YEHUSI  COJACPKUT  IMEpeyYEHb
PEKOMEHyeMbIX Y4YeOHBIX W3JaHul, VHTepHET-pecypcoB, TOMOJHUTEIbHOU
JUTEPATYPBL.

OCHOBHBIE UCTOYHUKH:

1. BoromoisoBa, U. B. Heopranuueckas xumus . yueOHOoe mocodue / U.B.
Bboromornoga. - Mocksa : UH®PA-M, 2020. - 336 c. : un. - ([IPO®Uns). - ISBN
978-5-98281-187-5. - Tekct ) AJIEKTPOHHBIM. - URL:
https://znanium.com/catalog/product/1061490 (nata oOpamenus: 09.03.2021). —
Pexum nocrymna: mo noamnucke.

1. T'abpuensa O.C. Xumus 1js crieruaibHOCTeH W nMpodeccuii TeXHUUECKOTO
npoduis : yaeOnuk / O.C. I'abpuensa. — M.: Axanemus, 2010. - 256 c.

2. @unmumonoBa, H. A. Opranuueckast XuMus : 1a00pPaTOPHBIM TPAKTUKYM JIJIs
obOyuaroruxcst CIIO mo nampaBnenuto «Berepunapus» / H. A. dunumonona. -
Boarorpan : ®I'bOY BO Bogarorpamckuit I'AY, 2019. - 76 c¢. - Tekcr :
anektponubii. - URL: https://znanium.com/catalog/product/1289036 (mara
obparenus: 09.03.2021). — Pesxkum gocTyma: 1Mo momucKe.

JlonoHUTENbHBIE HCTOYHUKHU:
1. I'abpuensta O.C. XuMmus i MpernoaaBateis: y4eOHO-MeTOAuYecKoe mocooue /
O.C. T'abpuensn, I'.I'. JIsicoBa — M., 2010.
2. T'adbpuensa O.C. Hacronbuas kuura yuutens xumuu: 10 wmacc / O.C.
["a6puensn, U.I'. Octpoymor — M., 2009.
3. I'abpuensia O.C. HacronpHas kaura yuutens xumun: 11 kmace: B 2 4. / O.C. Ta-
opuensiy, I'.I'. JIpicoBa, A.I'. Beegenckas — M., 2009.
4. Tabpuensu O.C. Jlsicopa I'.I'. Xumus a1 npernogaBatesis: METOIUYECKOe
rocooue. — M., 2010.
5. I'abpuensu O.C. Xumus 115 crieruaibHOCTeN U mpodeccuii TeXHUYECKOTro
npoduis: yaeonuk / O.C. 'abpuensa. — M.: Akagemus, 2010. - 256 c.
6. MapteiHoBa T. B. Xumus: yueOHUK U IPAKTUKYM JJISI CPEAHETO
npodeccronansHoro oopazosanus / T. B. MapteinoBa, 1. B. ApramonoBa, E. b.



['omynoB; moa obmieit penakiueit T. B. MapTeiHOBOW. — 2-€ W37., UCTIP. U IO, —
Mocksa: M3natensctBo FOpaiit, 2019. — 368 c. — (IIpodeccronansHOe
oOpazoBanue). — ISBN 978-5-534-11018-0. — Texkcr: anexrponnsiit // 9bC
IOpaiir [caiiT]

7. Xumust: yueoHoe nocooue s CIIO / cocrasutenu I'. FO. BocTtpukosa, E. A.
Xopoxopauna. — Capatos: [Ipodo6pazoBanue, 2019. — 91 c. — ISBN 978-5-
4488-0369-7. — TekcT: 31eKTpOHHBIH // DnekTpoHHO-O0nbmoTeynas cucrema IPR
BOOKS: [caiiT]. — URL: http://www.iprbookshop.ru/87280.html . — Pexum
JI0CTyMA: JJI aBTOPU3UP. MOJIH30BATENCH.
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4. KOHTPO.Ib 1 OHIEHKA PE3YJIbTATOB OCBOEHUSI
OBIHIEOBPA3OBATEJIBHOU JUCHUIIJIMHBI

KoHTposlb M OLEHKa pe3yJbTaTOB OCBOEHUA 00HIe00pa30BaTEIbHOM
OUCHMIUTUHBL «XUMHS» PACKPBIBAIOTCS Yepe3 AUCHUUIUIMHAPHBIE PE3YJIbTaThI,
HarmpasJIeHHbIe Ha (OPMHUPOBAHKE OOIMIUX U MPO(ECCHOHATBHBIX KOMIIETEHIIHH 110
paszzienam U TeMaM CoJepKaHus yueOHOTo MaTepuaia.

Oo6masn/ Paszngen/Tema Tun oueHOYHbIX MEPONIPUATHIA
npodeccuoHaIbLHAs
KOMIIE€TEHIHS
OK 01 Pasnenasnen 1; Pasnen 2; Y CHBIH onpoc, TECTOBBIE 3aJIaHus,
Pasnen 3; Pazgen 4;Pa3nen 5; |koHTpoSbHBIC PA0OTHI, TPAKTHICCKHE
Paznen 6;Paznen 7. paGoTHI
OK 02 Tema 1,2; Tema 3,1; Tema VY cHBIH onpoc, TECTOBBIE 3aJaHus,
3,2; Tema 3,3; Tema 4,2; KOHTPOJIbHBIE PaOOTHI, MPAKTUICCKUE
Tema 4,3; Paznen 5;Paznen 6; |paGoTsr
Paznen 7.
OK 04 Tema 2,2; Tema 3,3; Tema VY cHBIH onpoc, TECTOBBIE 33/IaHNUS,
4,2; Tema 4,3; Tema 6,2; KOHTPOJIbHBIE PAOOTHI, MPAKTUYECKUE
Pasnen 7. paboThI
OK 07 Tema 6,1; Paznen 7. Y CHBII OTIPOC, TECTOBBIC 3aJaHMS,
KOHTPOJIbHBIE PAOOTHI, MPAKTUYECKUE
paboThI
I1IK 10.1 Tema 3,1; Tema 3,2; Tema VY cHBIH onpoc, TECTOBBIE 3aJaHus,
4,1; Tema 4,2; Tema 4,3; KOHTPOJIbHBIE PAOOTHI, MPAKTUYECKUE
Pazgen 5; Tema 6,1; Tema paboThI
6,2; Paznen 7.
OK 01, OK 02, OK 04, (Bce pa3aemns JuddepeHnmrpoBaHHbIN 3a9eT
OK 07, 11K 10.1




