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1. OBIIASI XAPAKTEPUCTHUKA PABOYEWM ITPOT'PAMMBI
OBIIEOBPA3OBATEJIBHOU JUCIUAIIVIMHBI «XUMMU D>

1.1. MecTO IMCHUILIUHBI B CTPYKTYpPe OCHOBHOM NPOo(eccnoHaIbLHOI
0o0pa3oBaTeJIbHOM NPOrpaMMbl « XHUMUD)

OO6mieobpa3oBaTenpbHas  JIUCHUIUIMHA  «XHUMHS»  SBISETCS  00s3aTeIbHON
4acThI0  0O0IEOOpa30BaTEIPHOIO  ITMKJIA  OOpa30BaTCIBHOM  NPOrpaMMBI B
coorBercTBUM ¢ DPI'OC mo cnenuansHocTH 49.02.02 AfanTMBHaaA ¢usnyeckas
KyJIbTypa.

Heau n muianHupyemble pe3yJbTaThl OCBOCHUS AU CHUIITHHbI

1.1.1. lleau u 3aHa94 AUCHUILIHHBI

DOopMHUpPOBAaHUE Yy CTYACHTOB MPEICTaBICHUS O XHUMHUYECKOW COCTaBISIONICH
€CTECTBEHHO-HAYYHON KapTHHBI MUPA KaK OCHOBBI MPHUHSITHS PEIICHUN B KU3HEHHBIX
Y TIPOM3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOTO MOBEJCHUS B MPUPOIHON Cpee.

3agavyu AMCUMIIMHBIL:

1) chopmupoBaTh TMOHMMAaHWE 3aKOHOMEPHOCTEW MPOTEKAHUS XUMHUYECKHX
IPOLIECCOB M SIBJICHUM B OKPY’KAIOLIEH Cpele, LETOCTHOM HAay4yHOM KapTHHBI MUDA,
B3aMMOCBSI3U M B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMCHHS COCTaBJISATH (DOPMYJIbI HEOPraHUYECKHX M OPTaHMYCCKHX
BEIIECTB, YPAaBHEHUS! XUMHUUECKHUX pEaKUui, OOBACHATh UX CMBICI, HUHTEPIPETUPOBAThH
pe3yJIbTaThl XUMHUUECKHUX SKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKH MIPOBEICHUS MPOCTEUIITUX XUMUYECKUX
AKCTIEPUMEHTAIILHBIX UCCIIEOBAHUI C COOMIOIEHUEM MPaBUIl 6€30MacHOT0 OOpaIIeHUs
C BElIeCTBaMU U J1abOpaTOPHBIM 000PYI0BAHHUEM;

4) pa3BUTh YMEHUS HCIIOJIb30BaTh WH(GOPMAIMIO XMMHYECKOTO XapakTepa U3
Pa3IMYHBIX UCTOYHUKOB;

5) chopmMupoBaTh YMEHHS POTHO3UPOBATH MOCIEACTBUS CBOCH NEATEILHOCTH U
XUMHUYECKUX TPUPOTHBIX, OBITOBBIX U MPOU3BOICTBEHHBIX MPOIIECCOB,;

6) chopmMupoBaTh MOHMMAHUE 3HAYMMOCTH JOCTH)KCHUN XMMHUYECKON HAyKd U
TEXHOJIOTUM ISl pa3BUTHUS COIIMATIBHON U TPOU3BOACTBEHHOM cdep.



1.1.2.Ilnanupyembie pe3yabTaThl 0CBOEHHS 0011e00pa30oBaTe/bHOI TucuUILIUHBI B cooTBeTcTBUM ¢ PI'OC CIIO n Ha
ocaose PI'OC COO

Koa n
HaHMeHOBaHUe
(popmupyembIx
KOMIIEeTeHI M ii

H.]IaHl/IpyeMble PE3yJbTAaThl 0CBOCHUA TUHCIHUIIJINHBI

Oomue

III/ICIII/IH.]II/IHapHLIe

OK 01. Beibupats
CIIOCOOBI peLIeHus
3amaq
npodeccHoHaIbHON
NesATeTbHOCTH
PUMEHUTEIBHO K
pa3IYHBIM
KOHTEKCTaM

B yacTu TPpy10BOTr0 BOCIUTAHMS:

- TOTOBHOCTb K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa,
Tpyaoiooue;

- TOTOBHOCTb K aKTUBHOMU JESATEIHLHOCTH TEXHOJIOTHYECKOUN U
COIIMAIbHOW HAINPaBIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATb,
[JIJAHUPOBATh U CAMOCTOSITEIbHO BBIOJIHATH TAKYIO

eI TeIbHOCTD;

- HHTEpeC K pa3InyHbIM cepam mpodhecCHOHATEHON
NesATEeIbHOCTH,

OBiagenue YHHUBEPCAIbHBIMH y4eOHbIMH
M03HABATEJIbHBIMH ACHCTBUAMM: a) 0230BbIe JIOTHYECKHUE
NefCcTBUA:

- CAMOCTOSITEIFHO (POPMYITHPOBATH U aKTYAJIM3UPOBATH
po0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE,;

- YCTaHaBIIMBATh CYIIECTBEHHBIN MTPU3HAK WJIM OCHOBaHUS
TSl CpaBHEHUS, KJIacCU(UKAIIMU U 0000IIECHHUS;

- OTIPEACINIATH [N JIeATeILHOCTH, 3a/1aBaTh TapaMeTPhl U
KPUTEPUU UX TOCTHKEHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHUS B
[paccMaTpUBaEMBbIX SIBICHUSX;

- BHOCUTbh KOPPEKTHUBBI B IEATEIILHOCTh, OLICHUBAThH
COOTBETCTBHUE PE3YyJIbTATOB LEISIM, OLICHUBATh PUCKU
MMOCJIC/ICTBUU NCATCIBHOCTH;

- pa3BUBATh KPEATHBHOE MBIIIUICHUE TIPU PEIICHUH
PKU3HEHHBIX TIPOoOIieM

- 0a30BbIe HCCIEI0BATEIbCKHE 1eiiCTBHS:

- BIIQJICTh HaBBIKAMU y4eOHO-UCCIIeIOBATEIBLCKOM U

MMPOSKTHOM JICATEILHOCTH, HABBIKAMH Pa3pelieHus MpooIeM;

- BJIAJIETh CUCTEMON XUMHYECKUX 3HAHUN, KOTOPasl BKIIOYAET:
OCHOBOIOJIAraolue MOHATUS (XUMUYECKUH 3JIEMEHT, aTOM,
DIICKTPOHHAs 000JI0YKa aToMa, S-, p-, d-2JIEKTPOHHBIE OpOUTAIN
ATOMOB, HOH, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTbD,
CTENEHb OKHUCIICHUSI, XUMHUECKas CBA3b, MOJIb, MOJIIpHAs Macca,
MOJISIpHBINA 00BEM, YTIIEPOIHBIN CKeJeT, (PYHKIMOHATbHAS TPYIINa,
paauKal, u30Mepus, U30MepPbl, FOMOJIOIMUECKUN Psijl, TOMOJIOTH,
YIJIEBOJOPOAbI, KUCIOPOJ- M a30TCOJEPKAILNUE COSANHEHUS,
OMOJOrMYECKH aKTUBHbIE BEIeCTBa (YIJIEBObI, )KUPBI, OCIIKH),
MOHOMeEp, OJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS, KPUCTAJNINYECKasl pelIeTKa, TUIIbI XUMHUUECKUX
peakuuii (OKUCIUTENbHO-BOCCTAHOBUTENBHBIE, IK30-1
PHIOTEPMUUYECKHE, PEAKIIMH HOHHOTO 0OMEHA), pacTBOD,
DIIEKTPOJIUTHI, HEAIEKTPOJIUTBIL, MIEKTPOJIUTHYECKAS TUCCOLUALINS,
OKHUCJIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XMMHUECKOHN peaKluu,
XMMHUYECKOE PaBHOBECHUE), TEOPUU U 3aKOHBI (TEOPUS XUMUYECKOTO
CTpPOEHHUsI Opranndeckux Bemects A.M. bytnepoBa, Teopus
PIIEKTPOJIUTAYECKON AUCCOLMALINY, IEpUoandecKuii 3akoH J[. 1.
MenzeneeBa, 3aKOH COXpaHEHHUsI Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMUYECKHH A3BIK XUMUH, (DAKTOIIOTUUECKUE CBEICHHS O
CBOICTBAxX, COCTaBe, MOTYYEHUH U O€30IIaCHOM HCIIOIb30BaHUH

B KHEHIINX HEOPTaHWYECKUX M OPIraHUYECKUX BELIECTB B OBITY U
[PaKTUUYECKON JAESITENbHOCTH YEJIOBEKa;

- YMETb BBISBIISITH XapaKTEPHbIE MPU3HAKN U B3aMOCBA3b
V3Y4YEHHBIX MOHATHH, IPUMEHSATHh COOTBETCTBYIOIINE MOHITHS IIPU
ONMCAHNUU CTPOEHUS U CBOMCTB HEOPTaHUYECKUX U OPraHUUECKUX
BELIECTB U UX MPEBPAILEHU; BBISBISITH B3AUMOCBSI3b XUMUUECKUX

3HAHWI C HOHITHAIMM U OpCACTABJICHHUAMU JAPYTUX
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- BBISIBIISITH IPUYUHHO-CIIC/ICTBEHHBIC CBS3H U
AKTyaJIM3UPOBaTh 3a/1a4y, BBIJIBUTaTh TUIIOTE3Y €€ PeIICHMS,
HAXOUTh APTYMEHTBI JUIS JOKA3aTeIbCTBA CBOUX
YTBEPI)KICHHH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHHUS,
- aHAJIM3UPOBATH MOJYUYCHHBIC B XOJIC PEIICHHS 3a1a41
pe3yJIbTaThl, KPUTHYECKH OIICHUBATh MX JJOCTOBEPHOCTb,
[IPOTHO3MPOBATH N3MEHEHHUE B HOBBIX yCIIOBUSX;

- YMETh MIEPEHOCUTH 3HAHUS B TIO3HABATEILHYIO U
MIPAKTUIECKYIO0 00JIACTH KU3HEIEATEIIbHOCTH,

- YMETh HHTETPHPOBATH 3HAHMSI U3 PA3HBIX MTPEIMETHBIX
o0s1acTe;

- BBIJIBUTaTh HOBBIC UJCH, IIPE/IaraTh OPUTHHATbHBIC
[1OJIXO0/IbI M PEILICHUS;

- CIIOCOOHOCTH MX MCIIOJIb30BaHUs B [TO3HABATEIILHON U
COLIMAJILHOM MTPAKTHKE

- YMETb UCIIOJIb30BaTh HAUMEHOBAaHUS XMMHUECKUX COEAMHEHUN
MEXIYHAPOJHOIO COK3a TEOPETUYECKON U IPUKIIAJHON XUMUU U
TpPUBHAJIbHbIE Ha3BaHUS Ba)KHENUIINX BEUIECTB (ITHIIEH, alleTUJIEH,
rivuepuH, Genos, hpopManbaerui, yKCycHas KUCI0Ta, TIUIHH,
yrapHblil ra3, yriaeKuCiblii ra3, aMMHaK, raieHas u3BecTh,
HeraiieHasi U3BeCTh, IUThEBAs COJIa U IPYTUX), COCTABIATh
(hopMyJIBl HEOPTaHMYECKUX M OPTaHUMYECKUX BEIIECTB, yPAaBHEHUS
XUMHYECKHUX PeaKIHii, 00BSCHATh UX CMBICI; IOATBEPKIATh
XapaKTepHble XMMUUYECKHUE CBOMCTBA BELLIECTB COOTBETCTBYIOILIUMU
SKCIEPUMEHTAMH U 3aIIMCAMH YPAaBHEHU XUMUUYECKUX PEaKLIUid;
- YMETh YCTaHABIIUBATh IPUHAJIECHKHOCTh U3yYEHHBIX
HEOPraHWYECKUX U OPraHUYECKUX BELIECTB K OIPEIEICHHBIM
KJIACCaM U IpyIIIaM COEMHEHUH, XapaKTepru30BaTh UX COCTaB U
Ba)KHEWILIME CBOMCTBA; ONPEACIIATh BUAbl XUMUYECKUX CBS3EH
(KOoBaJIGHTHAs, HOHHAs, METAJUIMYECKasi, BOJOPOAHAS), TUIIbI
KPUCTATMYECKHUX PEUIETOK BEIECTB; KIacCU(PUIIMPOBAThH
XUMHYECKHUE PEAKIIUH;

- chOpMHUPOBATH MPECTABICHUS: 0 XMMHYECKOM COCTaBIISIONICH
€CTEeCTBEHHOHAYyYHOUW KapTUHBI MHpPa, POJIU XUMUHU B TIO3HAHUU
SIBIICHUW TIPUPOJIBI, B (DOPMUPOBAHUH MBIIIJIEHUS U KYJIbTYPBI
JTMYHOCTH, €€ (PYHKIMOHATbHON I'PaMOTHOCTH, HEOOXOJUMOM JIsI
peleHns MPAKTUYECKHX 3a/1a4 U IKOJIOTHYECKH 0O0CHOBAHHOTO
OTHOILEHHUS K CBOEMY 3/I0POBBIO U IIPUPOJHOM CpEAE;

- YMETh IPOBOAMUTDH PacyeThl 10 XUMUYECKUM QopMyJiaM U
YPaBHEHUSAM XUMHUYECKHUX PEaKIUN ¢ UCTI0JIb30BaHUEM
(U3NYECKUX BEJTMYNH, XapaKTEePU3YIOIINX BEIECTBA C
KOJIMYECTBEHHOUM CTOPOHBI: Macchl, 00beMa (HOpMaibHbIE
YCIIOBHSA) Ta30B, KOJMYECTBA BEIIECTBA; UCIIOJIB30BaTh CUCTEMHBIE
XUMUYECKHUE 3HAHUS ISl IPUHSATHSI PEIIEHUH B KOHKPETHBIX

OK 02.

M cnonbp30BaTh
COBPEMEHHBIC
CpelcTBa MOUCKa,
aHaIM3a U

B 00/1acTHIEHHOCTH HAYYHOTO MIO3HAHUSA:

- chopMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON
[IPaKTUKH, OCHOBAaHHOTO Ha JAUAJIOTe KYJIbTYD,

CHOCO6CTBy10H.ICFO OCO3HAaHHUIO CBOCTO MECTA B

- YMETh IIAHUPOBATh U BBIMOJIHATE XUMUYECKUN DKCIIEPUMEHT
(mpeBpallleHns] OpraHMYECKUX BEIIECTB IIPU HarPEBAHUU,
[IOJIy4YEHUE ITUICHA U U3YUYEHUE €r0 CBOMCTB, KAUECTBCHHBIE
[pEaKIMKU Ha aJIbJIETUABI, KpaxMaJl, YKCYCHYIO KHCIIOTY;

JCHATypalus OCIIKOB IIpU HAarp€BaHnu, OIBCTHBIC PCAKITNN 6CJ'IKOB;




WHTEPIPETAINN
nH(pOpMaLUU 1
WH(POPMAIIMOHHBIC
TEXHOJIOTUH IS
BBITTOJIHCHUS 32124
mpodeccnoHaTBLHOMI
eI TeTbHOCTH

- COBEPILICHCTBOBAHUE SI3bIKOBOM U YUTATEIIBCKOMN KYJIBTYPBI
KAK CpEACTBA B3aUMOJIEHCTBUS MEXK LY JIFOJbMU U MIO3HAHUS
MUDa;

- 0OCO3HAHUE LICHHOCTH Hay4YHOH J1€ATEIbHOCTH, TOTOBHOCTD
OCYILIECTBIATH IPOEKTHYIO U UCCIIEI0BATENIBCKYIO
NIEATEIbHOCTh HHAUBUYAIbHO U B TPYIIIIE;

OBy1ajeHNe YHMBEPCAJIbHBIMH Y4eOHbIMH
MO3HABATEJIbHBIMM JIeCTBUSIMU: B) padoTa ¢
uHpopManuei:

- BJIaJICTh HABBIKAMU TTOTy4YEHUS] HHPOPMAIUH 13
MICTOYHUKOB PAa3HBIX TUIIOB, CAMOCTOATEIBHO OCYILIECTBIISATh
[TOMCK, AHAJIU3, CUCTEMATU3ALAI0 U UHTEPIIPETALIHUIO
MHGOPMAIIUY Pa3IMYHBIX BUJOB U ()OPM IPEIICTABICHHS,

- CO371aBaTh TEKCTHI B Pa3IMYHBIX (hopMaTax ¢ yueToM
Ha3zHauYeHUs MH(OPMAIMK U 1IeJICBOU ayJUTOPUH, BEIOUpast
ONTUMAIIEHYIO (hOpMY MPEJCTABICHUS U BU3YyaIH3aIHN;

- OLICHUBATH JOCTOBEPHOCTD, JISTHTUMHOCTh HH(OpMAIIHH, €€
COOTBETCTBHE NPABOBBIM U MOPAIbHO-3TUUECKUM HOpMaM;

- ICTIOJIb30BaTh CPEACTBA HH(DOPMALIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B PEIIEHUH KOTHUTUBHBIX,
KOMMYHHMKATHUBHBIX 1 OPraHU3allMOHHBIX 3a/1a4 C
coOtoieHreM TpeOOBaHUI 3PrOHOMUKH, TEXHUKH
0€30I1aCHOCTH, TUTHEHBI, pecypcocOepeKeH s, IPaBOBBIX U
TUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE3011aCHOCTH;

- BJIaJIeTh HAaBbIKAMM PACcO3HABAHUS U 3allIUThI

oOMeHa, OnpeeNsTh CpeAy BOJHBIX PACTBOPOB, KAUECTBEHHbBIE
peakiuu Ha cynb(haT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH
AMMOHUS;, pEIIaTh HKCIIEPUMEHTAJIbHbIE 33]]a4l [0 TeMaM
"Mertambl" 1 "HemeTtanab") B COOTBETCTBUM C MPAaBHIIAMU
TEXHUKHU 0€3011aCHOCTH IpU 00pallleHNH C BEIIeCTBAMU U
1abopaToOpHEIM 000PYIOBAaHUEM; MPEACTABIISATH PE3YIbTATHI
XMMHYECKOI0 SKCIIEpUMEeHTa B opMe 3allucu ypaBHEHUI
COOTBETCTBYIOIIUX pPeakuuii 1 (HOpMyITUpOBATH BHIBO/IBI HA OCHOBE
PTUX Pe3yJIbTaTOB;

- YMETh aHAJIM3UPOBATh XUMUUECKYIO HH(DOPMALIHIO, TTOTyIaeMyt0
W3 Pa3HBIX UICTOYHUKOB (CPEJCTB MACCOBOM MH(OpMAIIHH, CETh
WuTepHeT u apyrue);

- BJIJICTh OCHOBHBIMU METOJJaMHU HAYYHOT'O MTO3HAHUS BEILIECTB U
XMMHYECKHX SBJICHUM (HaOII0IeHIe, U3MEPEHUE, SKCIIEPUMEHT,
MOJICJIUPOBAHUE);

- YMETh IPOBOJIUTH PACUYETHI 10 XUMHUECKUM (POpMYIIaM H
YPaBHEHHUSIM XUMUYECKHUX PEAKIMH C UCIIOIb30BaHHEM
(U3MYECKUX BEJTMYNH, XapaKTePU3YIOIINX BEIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMaibHbIE
YCIIOBHS) Ta30B, KOJMUYECTBA BEIIECTBA; UCII0JIb30BAaTh CUCTEMHBIE
XUMHUYCCKHE 3HAHUS JUTSI PUHATHS PEIICHUNA B KOHKPETHBIX
PKU3HEHHBIX CUTYAIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX
MIPUMCHCHHEM

OK 04. O¢pdexTnuBHO
B3aUMO/IEVICTBOBATh
1 paboTaTth B
KOJIJICKTHBE U
KOMaH/1e

- TOTOBHOCTb K CaMOpPa3BHUTHIO, CAMOCTOATCIIBHOCTH U
CaMOOTPEIEIICHUIO;

-OBJIa/ICHHE HAaBBIKaMH Y4eOHO-MCCIIE0BATEIHCKOM,
[TPOEKTHOM M COIMAIILHOM JIeATETbHOCTH;

OBJIaI[eHl/Ie YHUBEPCAJIbHBIMA KOMMYHHUKATUBHBIMU
NefCTBUAMMU:

0) coBMecTHAas1 1esITeJIbHOCTD!

- MIOHUMATh U UCIOJIL30BaTh MPEUMYIIECTBA KOMAaHIHON U

MHIMBUAYaIbHON pabOTHI;

- YMETb IJIAHUPOBATh U BBIMOJIHATE XUMUYECKUH DKCIIEPUMEHT
(mpeBpallleHns] OpraHMYECKUX BEIIECTB IIPU HarpEeBaHUU,
[IOJIy4YEHUE ITUICHA U U3YYEHUE €r0 CBOMCTB, KAUECTBCHHBIE
[pEaKIMK Ha aJIbJIETUAbI, KpaxMall, yKCYCHYIO KHCIIOTY;
neHaTypaius OeKOB MPU HarpeBaHHUM, [[BETHbBIE PEaKIIUU OEIIKOB;
[IPOBOJUTH PEAKIIU HOHHOTO OOMEHa, ONPEeAeATh CPEy BOIHBIX
pacTBOPOB, KAUECTBEHHBIE PEAKLIUU Ha CyIb(aT-, KapOoHaT- U
XJIOPUA-aHUOHBI, HA KATHOH AMMOHHSI; pEIIaTh

PKCIepPUMEHTAIbHBIE 33/1a4 10 TeMaM "MeTamibl" 1




- IPUHUMATD 11€JT1 COBMECTHOM JESITEIIbHOCTH,
OpraHu30BbIBaTh U KOOPAUHUPOBATH JICUCTBUS MO €€
TOCTHKEHMIO: COCTABIIATH IUIAH IEHCTBUM, paclpeleisaTh
POJIA C YY€TOM MHEHUM YYaCTHHKOB 00CYX AaTh pe3yJIbTaThl
COBMECTHOI paboThI;

- KOOPJAMHUPOBATH U BBITIOJIHATH PAa0OTY B YCIOBUSIX
[pEATbHOTO, BUPTYAIbHOTO 1 KOMOWHUPOBAHHOTO
B3aMOJCHCTBUS;

- OCYILIECTBIIATH IO3UTUBHOE CTPATErMYECKOE MOBEJCHUE B
Pa3JIMYHBIX CUTyalUsiX, IPOSBISATh TBOPUYECTBO U
BOOOpaXkeHne, ObITh MHUIIMATUBHBIM

OBJ1aieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHbIMU

el CTBUSIMMU

) NpUHATHE ce0sl U APYIHUX JIKO/AeH:

- IPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX JIFOAEH Mpu
QHAIN3€ PE3YJIHTATOB JIEATEILHOCTH;

- IpU3HABaTh CBOC IIPABO U MPABO APYTHX JIIOJCH Ha

pu 0OpaIIeHU! C BEIIECTBAMU U JIa0OpaTOPHBIM 000PYIOBAHUEM;
[IPEICTaBIATh PE3yIbTAThl XUMUYIECKOTO IKCIIEPUMEHTA B (hopme
3aMycy ypaBHEHUN COOTBETCTBYIOIIUX peakUuid U GopMyIupOBAThH
BBIBOJIbI HA OCHOBE 3THX PE3YJIHTaTOB

OK 07.
CoielicTBOBaTh
COXPaHEHUIO
OKPYKarOIIEe Cpebl,
pecypcocOepexeHII0
, IPUMEHSTH 3HAHUS
00 U3MEHEHUU
KJIUMAaTa, IPUHIIATIBI
OepeKIMBOTO
[TPOU3BOJICTBA,

B HEKTUBHO
IeiCTBOBATH B
YpEe3BbIUATHBIX
CUTYaITUIX

B 00,1acTHIKOI0IrH4YE€CKOT0 BOCTIMTAHUSA

- COPMUPOBAHHOCTH 3KOJIOTHYECKON KYJIbTYpPbl, TOHUMaHUE
BIIMSIHUS COLIMATIbHO-D)KOHOMUYECKUX ITPOLIECCOB HA
COCTOSTHHUE MPHUPOJTHON U COLMATIBHOW CPEJIbl, OCO3HAHHUE
r100abHOTO XapakTepa 3KOJIOTMUECKUX MpooIeM;

- IJIJAaHUPOBAHME U OCYILIECTBICHHUE ICHCTBHI B
OKPY’KaIOILeH Cpezic Ha OCHOBE 3HAHUA LEJIEW YCTOMYUBOTO
Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HETIPUATHE IEHCTBUM, IPUHOCSILIUX BPE]
OKpYKarollei cpee;

- YMEHHE [TPOrHO3UPOBATh HEOJIAronpusTHhIE
DKOJIOTMYECKHE MTOCIEACTBUS IPEANPUHIMAEMBIX JIEVUCTBUM,
[IPEIOTBPALLATD UX;

- pacIIMPEHNE ONBITA JEATEIBHOCTH YKOJIOTMYECKOMN
HaIPaBJICHHOCTH;

- OBJIAJICHUC HABBIKAMH V‘le6HO-I/ICCHCI[0BaTCJ'IBCKOI71, HDOCKTHOﬁ u

- chOpMHUPOBATH MIPEACTABICHUS: O XUMUUYECKON COCTABIISIONIEH
€CTECTBEHHOHAY4YHOW KapTUHBI MUPA, POJIM XUMHUHU B IIO3HAHUU
SIBIICHUW TIPUPOJIBI, B (YOPMUPOBAHUH MBIIIJICHUS U KYJIbTYPBI
TUYHOCTH, €€ (PYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOAUMOM JIJIst
peleHns MPAKTUYECKHX 3a/1a4 U IKOJIOTHYECKH 0O0CHOBAHHOTO
OTHOIIEHUS K CBOEMY 3/10POBbIO U IPUPOJHOM CpeIe;

- YMETh COOJTIOZIaTh TIPABUIIA SKOJIOTUUECKH 11eJIeCO00pa3HOTOo
MOBEJICHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LENAX COXPAHEHUS
CBOETO 3/I0POBbS U OKPYKAIOIIEH TPUPOTHOMN CPEIbl; YUUTHIBATh
OIACHOCTH BO3/IEHCTBUS HA )KUBBIE OPTaHU3MBI ONIPENETICHHBIX
BEIIECTB, TOHUMAasi CMBICIT ITOKA3aTelIsl IPEAEIbHON JOITYCTUMOI
KOHILICHTPALIUU




2. CTPYKTYPA U COJEP)KAHUE OBIIIEOBPA3OBATEJIBHOM

JANCHOUIVIMHBI «XUMMUSA»

2.1. O0beM TUCHUIIMHBI ¥ BUIbI Y4eOHOH padoThI

Buj yueOHoil padoTbl

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl JUCHHUILINHBI 48
B T.Y.

OcHOBHOE co/iep:KaHue 36
B T. 4.

TEOpEeTUICCKOe 00yICHHE 24
[IPAKTUYECKUE 3aHATUSL 12
IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE cO/lep:KaHue (Co/lep:KaHue 4
MPUKJIAJTHOI0 MOYJIfA)

B T. 4.

TEOpeTUYECKOe 00yUeHNE 2
[TPAKTUYECKHE 3aHITHS 2
KoHTpoJibHbIE padoTHhI 6
IIpomexyTounas arrecranus (AuddepeHunpoBaHHbIN 3a4eT) 2




2.2. TemaTu4eCKHUil IUVIAH U COJAEPKAHNE TUCIUILINHBI

dopmupyem
HaumenoBanue Conep:xxanue yueOHOro marepuajia (0OCHOBHOe M PO eccHoOHAIBHO- O LeM 9ACOB ol e
pa3aesioB U TeM |OPHEHTHPOBAHHOE), JIA00PAaTOPHbIEC H NPAKTHYECKHE 3aAHATHUS, IPUKJIATHONA MOLY.Ib
KOMIIeTeH !

OCHOBHOE CoJIep:KaAHUe 48
Paznea 1. bl CTPOCHUS BeleCTBA 8
Tema 1.1. OcHOBHOE coJiep;KaHue 4 OK 01
CrtpoeHnue Teopernueckoe o0yueHnue 2
aTOMOB CoBpemeHHass Mozelb CTpOeHHs aroMa. CHUMBOJIMYECKUU SI3bIK XMUMHUHU. XHMHUYECKHM
XUMHYECKUX DIIEMEHT. DJIEKTpOHHAass KoHurypamus atoma. Kiaccupukanus XMuMAUYECKUX AJIEMEHTOB
5JIEMEHTOB U (s-, p-, d- 2
[pupozaa HIIeMEHTHI). BalleHTHbIE 31eKTpoHbl. BalleHTHOCTh. DIEKTpOHHAsA NPUPOAA XUMHUYECKOU
XUMHYECKOM CBSI3U. DJIEKTPOOTPULIATENBHOCTh. BuAbl XMMHUECKOM CBs3M (KOBaJICHTHAsl, MOHHas,
CBA3U IIpakTHYeCKMEe 3aHATHS 2

Pemrenne 3amaHuii Ha UCIIOJB30BaHME XMMUYSCKOM CUMBOJIMKHA UM HAa3BaHUM COCIWHEHUU

[0 HOMEHKJAType MEXIYHAPOJHOIO COK03a TEOPETHYECKOM W NPUKIATHOM XUMUHA M

TPUBUAJIBHBIX HA3BaHUW [UJII COCTABJICHUS XUMHUYECKUX (OPMYJ JBYXaTOMHBIX

COCIMHEHUN (OKCHUIOB, CYJIb(PHUAOB, THUAPUIOB W T.I.) U JPYTUX HEOPTraHUYECKUX 2

COCIMHEHUN OTAEIbHBIX KIACCOB.

[IpakTUeCcKHe 3a1aHUA HA YCTAHOBIICHUE CBS3U MEXKIY CTPOCHHEM aTOMOB XMMHUYECKUX

DIIEMEHTOB M IEPUOAUYECKMM H3MEHEHHEM CBOMCTB XMMHUYECKMX JJIEMEHTOB M HX
Tema 1.2. OcHOBHOE coJIep;KaHue 4 OK 01
[Iepnonnueckuii [TeopeTrnueckoe o0yueHune 2 OK 02
3akoH 1 Tabiuna [[lepuoanueckas cucrema xumudeckux siaeMenToB J[.M. MenneneeBa. duzndeckuii
JI.A. cMmbici [Tepuoanueckoro 3akona J[.M. MeHneneeBa. 3aKOHOMEPHOCTH U3MEHECHUS
MeHnneneeBa CBOMCTB XMMHUYECKHUX JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEILIECTB B

COOTBETCTBHH C MOJIOKEHUEM XUMHUYECKOTO d1eMeHTa B llepuonnueckon cucreme. 2

MupoBo33peHUecKOe U HayuHoe 3HaueHue [leprnoanueckoro 3akona /.M. Menneneesa.
[Iporuo3ssl .. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKHUX 3JIEMEHTOB.

10




PeleHne mpakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKHUX 3a/IaHUN HA XapaKTEPU3aLHUI0
XUMHUECKUX 2JIEMEHTOB «MeTtammueckre / HeMeTalINueCK1e CBOMCTBA,

PIEKTPOOTPUILIATEIBHOCTh XUMHUUECKUX 3JIEMEHTOB B COOTBETCTBUU € UX JIEKTPOHHBIM 2
CTPOEHUEM U TOJIOKEHUEM B IEPUOANYECKON CUCTEME XUMUYECKUX dieMeHTOB JI.1.
Paznean 2. rCKHe peaKkluu 8
Tema 2.1. Tunsl (OCHOBHOE coep:KaAHUE 4 OK 01
XAMHUYECKUX Teopernueckoe 00yueHmne 2
peaKiuii Krnaccudukanys u TUIIBI XUMUYECKUX PEaKlUi ¢ y4acTHeM HEOPraHUYeCKHUX BEIECTB.
CocraBiieHre ypaBHEHHM peakifii COeTMHEH NS, Pa3IoKEHUs, 3aMeIlleHHs], 0OMeHa, B T.4.
PEaKUMi TOPEHUS, OKUCIICHUS-BOCCTAaHOBIICHUSL.
YpaBHEHUSI OKUCIICHHUSI-BOCCTaHOBIICHHS. CTeneHb oOKucieHus. OKUCIUTEINb U 2
BOCCTAHOBUTENb. COCTAaBIICHUE U YPABHUBAHUE OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX
[peakIuii METOJI0OM AJIEKTPOHHOTO OanaHca. OKUCIUTEILHO-BOCCTAHOBUTEIIHHBIC PEAKIIUU
B IPUPOJIC, MPOU3BOJICTBEHHBIX MPOILIECCAX U KUZHEACSITECIbHOCTH OPTaHU3MOB
IIpakTHYeCKHE 3aAHATHS 2
KonnuecTBeHHbIE OTHOMIEHNSI B XUMHUHU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XUMHUU U
pacdeThl IO YPABHECHUSIM XUMHYECKMX peakuuil. MoJjib Kak €IWHMIA KOJWYeCTBa
BellecTBa. MoisipHast Macca. 3aKOHBI COXPAHEHMsI MAacChl M DHEPTUH. 3aKOH ABOraapo. 2
Moutsipabiii 00beM Ta30B. OTHOCUTENbHAS TJIOTHOCTh Ta3oB. PacdeTsl 1Mo ypaBHEHUSIM
XUMUYECKUX PEaKIMi ¢ UCIOJIb30BAHUEM MAacCChl, 00beMa (HOpMaJibHbIE YCIIOBHSI) Ta30B,
Tema 2.2. OcHOBHOe coJiepKaHne 4 OK 01
DnekTposuTHYeC TeopeTudeckoe 00yueHue 2 OK 04
K as Teopus 2JIEKTPOIUTAYECKONW auccouuanuu. HoHBI. DJIEKTPOIUTHI, HEJICKTPOIUTHI.
MUCCOLMAINA U |Peakiiui HOHHOTO oOMeHa. CocTaBiieHUE peakiuii HOHHOTO oOMeHa IIyTEM COCTaBJICHUS 2
MOHHBI OOMEH |uX TONHBIX | COKpAlIEHHBIX HOHHBIX YpaBHEHUW. KHCIOTHO-OCHOBHBIE pPEAKIIUH.
3aJaHus HA COCTABJICHUE MOHHBIX peaKIui
KontpoabHas padora Nel: CTpoeHue BEIECTBAa MU XUMUYECKHUE PEAKIUU 2
Paznea 3. CtpoeHue ¥ CBOMCTBA HEOPIrAaHUYECKHUX BeIECTB 10
Tema 3.1. OcHOBHOe coepxkanne 4 OK 01
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Knaccudukarus,
HOMEHKJIaTypa U
CTpOCHUE
HEOPTaHUYECKUX
BEIIIECTB

Teopernueckoe o0yueHue

[Ipenmet Heoprannyeckoit xumun. Knaccudukanus Heoprannueckux Bemects. [IpocTsie
U CJIOXHBIE BellecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIECTB (OKCUABI, THIPOKCUIBI,
KHCJIOTBI, COJIN). B3aMOCBS3b HEOPIraHUYECKUX BEIIECTB. ArperaTHble COCTOSTHUS
BeriecTBa. Kpucramnuueckue u amopHble BemecTBa. THUITBI KPUCTATNIMYECKUX PEIIETOK
(aTomMHas1, MOJIEKYJISIpHAsl, HOHHASI, METAJTH4YecKasi). 3aBUCUMOCTh (PU3MUYECKUX CBOWMCTB
BEILECTBA OT THIA KPUCTAIMYECKON pEeIEeTKH. 3aBUCUMOCTh XUMUYECKON aKTUBHOCTH
BEILIECTB OT BUJA XUMHUUYECKON CBSI3U U THIA KPUCTALINYECKON pemeTkH. [Ipnunnsl

[IpakTH4YecKHe 3aHATHS

HomeHnkaTypa HeOpraHMIeCKHUX BEIIECTB: Ha3BaHUE BEIECTBA UCXOIS U3 MX
XUMUYIECKON (hOPMYIIBI MM COCTABIICHUE XUMUICCKON (OPMYIIBI UCXOIS U3 Ha3BAHUS
BemiecTBa 1Mo MexayHapoaaon (MIOITAK) wiu TpuBrUanbHONM HOMEHKIATYpE.

Pemenne mpakTHYECKUX 3aJaHUH 110 KIaCCH(PUKAIINHA, HOMEHKIIAType U XUMHUICCKUM
dbopMyaM HEOPTraHUIECKUX BEIICCTB PA3TMYHBIX KIIACCOB (YTapHBIN ra3, yrIIeKUCIIBIN
ra3, aMMHaK, raieHas U3BeCTh, HeTallleHas! U3BECTh, MUTheBas COMIAa U APYTHX): HA3bIBAThH
U COCTABJISITH (POPMYJIBI XUMHUYECKUX BEIIECTB, OMPEACIATh MPUHAJICKHOCTh K KJIaccy.
VcTounnku XumMudecko nHpopManuu (CpeacTB MaccoBoit uHdopmaiuu, cetb MuaTepuer
u apyrue). [lonck nadopmaruu no Ha3BaHUAM, UIESHTU(HUKATOPAM, CTPYKTYPHBIM

OK 02

Tema 3.2.
DuU3HKOXUMHUYEC
KHE CBOMCTBA
HEOPraHUYECKUX
BCIIICCTB

OcHOBHOE coep:kaHue

Teopernueckoe o0yueHue

MeTtamibl. O01ue pu3ndeckue 1 XuMHYecKre cBoiicTBa MeTaoB. CriocoObl MOTy4eHHUS.
3HAaYCHUE METAIUIOB U HEMETAJUIOB B MPUPOJIEC U )KUZHEACATEIILHOCTH YEJIOBEKA U
opranu3MoB. Koppo3us MeTaioB: BUIbl KOPPO3HUH, CIIOCOOBI 3alIUTHI METAJIIIOB OT
KOppO3UHU

HemeTamnbl. O0mmue Gpu3ndecKre 1 XUMUISCKHE CBOMCTBA HEMETAJUIOB. T UITMYHBIC
cBoiictBa HeMeTauioB [V- VII rpymnm. Knaccuduxarus u HoMeHKIaTypa COeTUHEHUM
HeMeTauioB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B IIPUPO/IE

XUMUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEUIECTB (OKCHUIOB,
TUJIPOKCUIOB, KHCIIOT, COJIEHN U JIp.). 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB MPOCTHIX

[IpakTH4eckue 3aHATHS

OK 01
OK 02
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CocraBneHue ypaBHeHHfI XHUMHWYCCKHUX peaKuHﬁ C Yy4YaCTHEM IIPOCThIX M CJIOXHBIX
HCOPTaHNYCCKHUX BCHICCTB: MCTAJIJIOB U HECMCTAJIJIOB; OKCHIOB MCTAJIJIOB, HCMCTAJIJIOB U
aM(bOTepHI)IX QJICMCHTOB, HCOPIraHUYCCKHUX KHUCJIOT, OCHOBaHUN H aM(l)OTepHBIX

TUIPOKCHUIOB; HEOPraHUUYECKUX COJIEH, XapaKTEPU3YIOIIUX UX CBOMCTBA. 2
PelieHre NpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA CBOMCTBA, COCTaB,
MoJIydeHre U 0e30IMacHOE HCIOIb30BaHNE BAXKHEHIIIMX HEOPTAHUUECKUX BEIIECTB B OBITY
Y PAKTUYECKOU JICSITEIbHOCTH YEJIOBEKA
Kontpouabhasi padora Ne 2: CBoiicTBa HEOPraHUYECKUX BEIIECTB 2
Pa3nea 4. CTpoeHue U CBOIICTBA OPraHM4YeCKHX BelleCTB 12
Tema 4.1. OCHOBHOE co/Iep:KaHue 2 OK 01
Knaccudukanus, Teoperudeckoe 00ydeHue 2
CTPOCHUC 1 [losiBIeHME W pa3BUTHE OPraHUYECKOM XMMHHM Kak Hayku. IIpeamMer opraHmyeckou
HOMCHKJIATYpa |[xpumuu. MecTo U 3HaY€HUE OPraHNYECKOW XUMHUH B CUCTEME €CTECTBEHHBIX HAYK.
OPraHUYCCKUX [ XMMHUYECKOE CTPOEHUE KaK IMOPSAIOK COCIMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO HX
BCIICCTB BAJICHTHOCTH. OCHOBHBIE TOJIOKEHUS TEOPUU XUMHUUYECKOTO CTPOCHHSI OpPraHUYECKUX
coenuHeHuid A.M. bytnepoBa. VYTrIepoAHbId CKEJIET OPraHUYeCKOM MOJIEKYJIbI.
3aBUCHUMOCTh CBOICTB BEIECTB OT XHMHYECKOTO CTPOECHHUS MoJieKyn. M3omepus u 2
N30MEDBI.
[lonsitue o QyskumonaneHoW rpynmne. Paauwkan. IlpuHnunsr — knaccuduxauum
OpPraHMYEeCKUX  COeAMHEHUW. MexayHapoaHas  HOMEHKJIaTrypa W [PUHIMIIBI
HOMEHKJIaTyphl OpraHuYecKuX coenuHeHui. [lonarure 00 a3oTcoaepxaiiux COeIMHEHUSX,
OMOJIOTMYECKH aKTHBHBIX  BemiecTBax  (yrjeBojax, »JKuhpax, Oeigkax ©  Jap.),
Tema 4.2. OCHOBHOE CO/IepKAHNE 6 OK 01
CaoiicTBa Teopernueckoe 00yueHHe 4 OK 02
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OPTaHUYECKUX
COEIMHEHUN

OU3NKO-XUMUYECKAE CBOMCTBA OPraHUYECKUX COCIMHEHHU OTHEIbHBIX KIJIACCOB
(0coOEHHOCTH KIacCU(PUKALMK M HOMEHKJIATYPbl BHYTPH KJIACCa; TOMOJIOTUYECKHH Pl U
obmast dopmyna; mzoMepus; (GU3NIECKUE CBOMCTBA; XUMHUYECKHUE CBOWCTBA; CIIOCOOBI
MOJIyYEHUS]):

- MpeJenbHbIe YIIIEBOJIOPOAbl (alKaHbl U IUKJIOANKaHbl). ['OpeHrne MeTaHa Kak OJUH U3
OCHOBHBIX HCTOYHHUKOB TEIUIa B MPOMBIIUIEHHOCTH U ObITy. CBONCTBAa MNPUPOJHBIX
YTJIEBOJOPO/IOB, HAXOXK/IEHUE B IPUPOJIE U MPUMEHEHHE AJIKAHOB;

- HeTpeneabHbIC (QJIKEHBI, ATKWHBI W QJIKAJAUCHBI) M aPOMATHUYECKHE YTIIEBOIOPOJIbI.

- KHUCJIOPOJCOJEpPKAIIUE COEIUHEHHs (CIUPTHI U (PEHOJbI, KapOOHOBBIE KHUCIOTHI H
PQUpBL, anbAETUAbl W KETOHBI, JKHUpbI, yriaeBoibl). IIpakTHueckoe MpUMEHEHUE
ATUJICHTJIMKOJS, TiaulepuHa, ¢enona. Ilpumenenue Qopmanpaeruaa, ameraabaeruia,
YKCYCHOM KHUCIOThl. MblIa Kak COJIM BBICIIMX KapOOHOBBIX KHCJIOT. Morolue cBOWCTBA
MbLIa

- a30TCoAepKalme COEINHEHUA (aMUHBI " AMHUHOKMCIIOTHI, OeIKm).
BBICOKOMOJIEKYJIIDHBIE  CO€IMHEHUS (CUHTETUYECKHE M  OHUOJOTrMYEeCKU-aKTHUBHBIE).
MoHoMep, mnoJuMep, CTPYKTypHOe 3BeHO. lloimmepusanmsi 3TUiieHa KaK OCHOBHOE

IIpakTHYeCKHMe 3aHATHS

CBoiicTBa OpPraHMYECKMX COCIUHEHUN OTACNIBHBIX KJIacCoB (TpUBHAJIbHAs U
MEXIyHApOJHAs HOMEHKJIATypa, XHUMHYECKUE CBOMCTBA, CHOCOOBI TOJIYYEHUS):
npejebHble (AIKaHbl U IUKJIOAJIKaHbl), HEMpeaeabHbIe (ATKEeHbI, aJTKUHBI U aJIKaJHCHBI)
1 apOMaTUYECKHUE YIJIEBOAOPOAbI, CIIUPTHI U (PEHOJIBI, KAPOOHOBBIE KUCIOTHI U IPUPHI,
aJIbJETUbl U KETOHBI, aMUHbl U AMUHOKHUCIIOTBI, BBICOKOMOJIEKYJIIPHBIE COECIUHECHMUS.
3agaHusl Ha COCTaBIICHHE YPAaBHEHUN XMMUYECKUX PEAKIUN C y4acTHEM OpPraHUYECKHUX
BEILIECTB HA OCHOBAaHWM MX cocTaBa U cTpoeHus CocTaBieHUE CXeM peakuuid (B Tom
YUCIEe MO NPEMJIOKEHHBIM LIETOYKaM MPEBPAICHUN), XapaKTepU3yKOUUX XUMUYECKUE
CBOMCTBAa OPraHMYECKUX COCIUHEHHH OTIEITBHBIX KJIACCOB, CIIOCOOBI WX TOJMYYEHUS |
HAa3BaHWE OPraHUYECKHX COCAUHECHHM T1I0 TPUBUAJIBHOW WJIM MEXKIYHAPOIHOU
CUCTEMATUYECKOM HOMEHKIIAType.

PelieHue  NPAaKTUKO-OPUEHTUPOBAHHBIX  TEOPETUYECKUX  3aJaHUM  HA  CBOWCTBA

OK 04

Tema 4.3.

OcHOBHOE coaep:xaHue

OK 01
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Wnentuukanys [Teopernueckoe 00ydeHue 2 OK 02
OpraHu4eCKUX buoopranuueckue coenuHeHus. [IpumeHeHne u OHoJOTHYECKas POJIb YIJIEBOJIOB. OK 04
BCIICCTB, UX OxucieHne yriaeBoI0B - HICTOYHUK HEPTUU KUBBIX opraHu3MoB. O0nacTu mpUMEHEHUs
SHAYCHUC U aMUHOKHCIOT. [IpeBpaiienus OenKkoB MUIIM B OpraHu3me. buonorndeckue (yHKIUN
[PUMEHEHUE B 6enkoB. buonorumueckne QyHkuuu >kupoB. Ponb opraHndyeckoil XMMUU B pEIICHUU
OBITOBOM U npobsieM nuieBoil O6ezomacHoCcTH Ponb opraHMyeckoil XMMHHM B pEUICHHH TpoOiieM 2
[IPOU3BOJICTBCHH PHEPIeTHUECKOW 0€30MaCHOCTH, B Pa3BUTUHM MEIULIMHBI, CO3/IaHMH HOBBIX MaTEpHaIOB,
0 i HOBBIX HCTOYHUKOB DSHEPruu (aJbTepHATHBHBIE WCTOYHUKM HSHepruu). OnacHoCTb
JEATCIIBHOCTH  [BO3EUCTBUA HA JKUBBIC OPraHU3Mbl OpPraHUYECKUX BEILIECTB OTIEIBHBIX KIACCOB
ICII0BEKA (yriieBoaopoJibl, CIUPTHL, (PEHOIIBI, XJIOPOPTAHUYECKUE MPOU3BOIHBIE, aJIbJICTHIbI U JIP.),
KontpoabHasi padora Ne3: CTpyKTypa U CBOMCTBAa OPraHUYECKUX BEILIECTB 2
Pasznea S. KuHernueckue ¥ TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUA XMMHYECKHX 2
Tema 5.1. OcHOBHOE coJiep:KaHue 2 OK 01
CkopocThb OK 02
N IMITICCKIX Teopernueckoe o0yueHnme 2
peakIuii. CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT PA3JIMYHbIX (PAKTOPOB: MPHUPOABI PEArHpPyIOUIUX
HMITIECKOE BCILIECTB, KOHIIEHTPALMM pPEATHPYIOIIUX BEHIECTB, TEMIIEPATypbl M  IUIOMIAAH
paBHOBeCHE pEaKIMOHHOM TOBEepXHOCTU. TeruoBble 3(Q(EKTl XUMHUYECKHX peakuuid. IDK30-H 2
DHIAOTEPMHUYECKHE, PEAKIIUU.
O6patuMocTh peakiuii. XUMHUUYECKOE pPaBHOBECHE U €ro CMEIICHUE MOoJA JeUCTBUEM
pa3IuyHbBIX (aKTOpOB (KOHIIEHTPALMSI PEareHTOB WM MPOAYKTOB PEAKLMH, aBIICHUE,
Pa3znea 6. PacTBOpBI 2
Tema 6.1. OcHOBHOE Co/Iep;KaHue 2 OK 01
[Tonsitre o Teopernueckoe 00y4eHne 2 OK 02
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pacTBopax PactBopenue kak (usnuko-xumudeckuii mporiecc. PactBopel. CriocoObl MPUTOTOBICHUS OK 07
WccnenoBanne [pactBopoB. PacTtBopuMocTb. MaccoBasi Joyisi pacTBOpEHHOro BemiecTBa. CMbIci
CBOMCTB MoKa3aTesid MNPeIeiabHO JOIMYCTUMOM KOHUEHTpAMM U €ro MCIOJb30BaHUE B OLIEHKE
pPacTBOPOB HKOJIOTMYECKOI 0€30I1aCHOCTH.

[IpaBuiia 5KOJOTUYECKH 11€€CO00Pa3HOT0 MOBEACHUS B OBITY U TPYIOBOM ACSITEIbHOCTU 2

B LIETISIX COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpYXAIOleH MPUPOIHONU Cpeibl; OMAaCHOCTb

BO3JICHCTBUSI HA KUBbIE OPTraHU3MBbI ONPEICIICHHBIX BEIIECTB.

Pemienne  MpakTUKO-OPMEHTHPOBAHHBIX  pAcCUYETHBIX  3aJlaHUd  HAa  PacTBOPBHI,

MCITI0JIb3yeMbl€ B OBITOBOM M ITPOU3BOJICTBEHHOMN JIEATEILHOCTH YEJIOBEKA
IIpogeccHOHAIBHO-OPUEHTHPOBAHHOE COACPKAHUE 6
Paznea 7. XuMus B ObITY M MPOU3BOJACTBEHHOM JeSITEJIbHOCTH Y€JI0BEKA 6 OK 01
Tema 7.1. OCHOBHOE cOePKAHHE 6 OK 02
XMt B OBITY 1 Teopernueckoe o0yueHme 2 OK 04
IPOM3SBOACTBCHH |Hopejimme mocTmkeHHs XMMUYECKOH HAyKH M XHMUYECKOH TeXHolIoruu. Poib Xumun B OK 07
o H 00€eCIeYeHNN 3KOJIOTHUECKOM, IHEPreTUYecKOd M MUIIEBOM O€30MacHOCTH, pa3BUTUU 9
ACATCIBHOCTH e pnuupl. [IpaBuiia MOMCKAa M aHaIW3a XUMHYECKONM HMH(DOpMAlMU M3 Pa3IMYHBIX
‘1CITOBCKA MCTOYHUKOB (HaydHas U yueOHO-HaydYHas JUTEpaTypa, CpeACTBA MaCCOBOM MH(pOPMAIINH,

IIpakTHYeCKHMe 3aHATHS

[Touck ¥ aHaNIM3 KEWCOB O MPUMEHEHUH XMMUYECKUX BEILECTB U TEXHOJOTUM C y4ETOM

Oynyuield mpodeccHOHaNbHON MEATETbHOCTH IO TEeMaM: Ba)KHEHMIIHE CTPOUTEIbHBIC

MaTepHuabl, KOHCTPYKIIMOHHBIE MaTepHallbl, KPACKHU, CTEKJIO, KepaMUKa, MaTepUuasbl s 4

DIICKTPOHUKH, HaHOMAaTepHUasbl, TEKCTUJbHbIE BOJIOKHA, HWCTOYHUKUA  DSHEPIUH,

OpraHMYeCcKUe U MUHEPAIbHbBIE YI00pEHHUS, JIEKaPCTBEHHbIE BEUIECTBA, OBITOBASI XUMHUSI.

3ammTa: TPENCTABICHUE PE3yJbTATOB pEIIeHUs KeiWcoB B ¢GopMe MUHHU-TOKIAAa C

IIpomexkyrounas arrecrauus (AuddepeHIUPOBAHHBIN 3a4eT) 2

Bcero 48
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3. YCJIOBUS PEAJIMZAIUUA ITPOT'PAMMBI
OBIIIEOBPA3OBATEJbHOM ITUCIUITJIAHBI
3.1. TpeGoBanus K MHUHUMAJIBHOMY
MATepPHAIbHO-TeXHUYECKOMY 00ecredeHUuI0
Jlnst peanuzaniud POTpamMMBbl TUCHUTIIMHBL JOJDKHBI OBITH MPEIYyCMOTPEHBI
CIIEYIOIIKE CIielUalbHbIe TOMEIIECHUS: YUeOHbI KaOMHET XUMUU W/ y4eOHOI
XUMHYECKOH 1abopaTopuH.

O6opynoBanne yueOHOro kaduHeTa (HArJIsIIHbIE MIOCOOMS): HaOOPBI
[IAPOCTEPIKHEBBIX ~ MOJENEH MOJIEKYJ, MOJEIH KPUCTALTUYECKUX PEIIeTOK,
KOJUIEKIIMA TIPOCTBIX M CJOXHBIX BEHIECTB W/WIM KOJUICKIIMH TOJMMEPOB;
KOJUIEKIUSI TOPHBIX MOPOJ U MUHEPATIOB, Tabnuia MeHaeneeBa, yueOHble (DUIIbMBI,
udpoBbie 00pa30BATENbHBIE PECYPCHI.

Texnnueckue cpeacrBa oO0y4eHMs : KOMITBIOTEP C YCTpOMCTBaMu
BOCIIPOU3BEJECHUSI  3ByKa, MPUHTEP, MYJIbTUMEIUA-IPOEKTOP C  DSKPAHOM,
MYJIbTUMEANIHAS TOCKA, YKa3Ka-TIPEe3eHTEep IS MPE3CHTalUH.

O6opynoBanmne Jadoparopum W padoumx MecT JadopaTopum:
MEH3YPKH, TUTIETKU-KATIEIbHUIIBI, TEPMOMETPBI, MUKPOCKOTI, JIyTbI, IPEIMETHBIE U
MOKPOBHBIE  CTEKIa, TUTAHIIICTHI TUTST KareIbHBIX peaKIuid,
¢unbpTpoBanbHas ~ Oymara, MPOMBIBAJIKM, CTEKISIHHBIE MPOOUPKH, PE3HMHOBBIC
npoOku, (oHapukU, HAOOP PEAKTHBOB, CTEKJISHHBIC TIMAJIOYKH, INTATUBBI IS
POOMPOK; MEpPHBIE IWIMHIPHI, BODOHKA CTEKJISHHBIC, BOPOHKH JCIIUTEIHHBIC
munuaapudeckue  (50-100 M), ctynku ¢ nectukoM, ¢apdopoBbie YaIllKu,
MUHUETHI, (QUIBTPHl OyYMa’kHbBIE, BaTa, Mapiid, YacOBBbIE CTEKJa, DJIEKTPOIUIUTKH,
7abopaTOpHbIE IITATHBBI, CIUPTOBBIC FOPEIKU, CIIUYKH, MPUOOp IS MOTyYEHUS
razoB (Wiaum mpoOHpKa C ra300TBOJHON TPyOKOi#), JAepkaTtenu s HIPOOUPOK,
CKJISIHKM Il  XpaHEHWs  pPEaKTHBOB, pa3/laTOYHbIC JIOTKH, XHUMHUYECKHE
crakanel (50, 100 w 200 wM); MmIMATENW; MUHIETHI; THUTEJIbHBIC IIUIIIIHI;
CEeKyHIOMephI (TaiiMepsl), MepHble mpoOupku (Ha 10-20 M) W MEpHBIE KOJIOBI
(25, 50, 100 wm 200 wmm), BomsHas OaHs (WJIM TEPMOCTAT), CTCKJISHHBIC
MajJouKy; KOHUYeckue KoaObl miga tutpoBanus (50 um 100 mi); wHAUKATOpPHBIE
MOJIOCKK Juisi  ompedeneHuss pH w  craHmapTHas WHAWKATOpHas —IIKaja,
YHUBEpCaIbHbIA UHAUKATOpP; nuneTky Ha 1, 10, 50 mi (wam go3atopei Ha 1,5 u 10
MJI), OIOpETKH nJs TUTPOBaHWs, MeAulMHCKue wmnpuisl Ha 100-150  mu,
Ja0opaTopHbIe W/WIW aHAIMTUYECKHE BeChl, pH- MeTpbl, CyImmIbHbIN mKad, u ap.
nabopatopHoe 000PY/I0BAHHUE.

3.2. UudopmanuonHoe odecnevyeHue peau3anum NporpaMmmel

1. s peanuzanuu IPOTrpaMMBbl OMOIMOTEUHBIN donx
0o0pa30BaTeIbHON OpraHU3alMKM JOJDKEH HMETh I€YaTHbIE W/WIM JIIEKTPOHHBIC
oOpa3oBareibHble U WH(DOPMAIMOHHBIE  PECypChbl,  PEKOMEHJOBaHHBIC I
UCIIOJIb30BaHUsI B 00pa3oBaTEIbHOM MpOLECCe, HE cTapume 5 JeT ¢ MOMEHTa
U3JIaHUS.

2. Pexomennyemsbie nevyaTHbIC U3JIaHUS 1o
peanmzanuu  001e00pa3z0BaTENbHOM JUCITUTUTHHBI MIPE/ICTABIICHBI B
METOJMYECKUX PEKOMEHAIUSAX TI0 OpTraHu3aIui O0yUYeHHUS.

OcHOBHbBIE HCTOYHUKH

[lepeuenr pekOMEHAyeMbIX Y4eOHBIX U3daHUM, HHTepHET-pecypcos,

flononHuTeNnbHOU aureparypa Y MK
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. Kypun A.A. JlTabopaTopHBbI€ OIBITHI U TPAKTUYECKUE PAOOTHI O XUMUU/

yue0. [Tocobue 8-11 ki.-M.: Dk3aMeH
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. DK3aMEHAIMOHHBIE BONPOCHI U OTBEThI. XUMUA 9 1 11 BBITYCKHbBIEC KIACCHI:
VYuyebnoe nmocodoue. — M. ACT- ITPECC IKOJIA
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4. KOHTPOJIb 1 OHIEHKA PE3YJbTATOB OCBOEHUA
OBIHIEOBPA3OBATEJBHOU JUCIHUIIJINHBI

Kontponb u  olleHKa  pe3yibTaToB  OOy4YeHHUS  OCYIIECTBISETCS
IIPENoIaBaTeNIeM B IIPOLIECCE MPOBEIECHUS MPAKTUUECKUX 3aAHITHI U Ta00OPaTOPHBIX
paboT, TECTUPOBAHMS, a TAKXKE BBINOJHEHUS OOYYaIOIIMMHCS WHIWBUIYATBHBIX
3aJlaHAl, TPOEKTOB, HCCIAEAOBaHW. Pe3ynabTaThl OOy4YeHHsI ONPENENSIOT, YTO
oOydJaronyecsi JTOJDKHBI 3HATh, NMOHMMATh M JIEMOHCTPUPOBATH MO 3aBEPILICHUU
U3YUYECHUS JUCIUTUTHHBI.

Jnst popMupoBaHusi, KOHTPOJIS U OLIEHKH PE3yJhTAaTOB OCBOCHHUS y4eOHOM
JUCHUTUIMHBI UCTIONIB3YETCSl CUCTEMA OIEHOUYHBIX MEPOINPUSATUH, TPEICTABIISIONIAS
cOo00i KOMIUIEKC YYEOHBIX MEPOIPUATHI, COTJACOBAHHBIX C pe3yjibTaTaMu
oOyuenus u copmynupoBanHbix ¢ yuerom OI'OC COO (nmpenMeTHbie pe3yabTaThl
no auciumuae) u GI'OC CIIO.

Ne |OK/IIK Moayas/Pa3znen/Tema |Pesyabtar 00yueHust THunel OLICHOYHBIX
MeponpHUATHI

| OcHOBHOe co/iep:KaHue

1 Pasznen 1. OcHOBBI ®opmyMpoBaTh 6a30BbIe
CTPOCHMS BellleCTBA  |IOHATHS W 3aKOHbI
1.1 OKO01 |Crpoenue aToMOB CocraBnsath xumuueckue |1. 3agadun Ha COCTaBICHUE

XUMHUYECKHUX 3JIEMEHTOB |(pOPMYJIbI COEIMHEHUN B [XUMUYECKUX POpMyTT
Y IIPUPOJAa XUMUYECKOW |[COOTBETCTBHUHU CO CTEINEHBIO [IBYXaTOMHBIX COEIMHEHHM

CBSI3U OKHCJICHUS] XUMUYECKUX  |(OKCHIOB, CYJIb(MHIOB,
DJIEMEHTOB, HCXOIS U3 [HIPU/IOB U T.I1.).
BAJICHTHOCTH U 2. 3amanus Ha

DIIEKTPOOTPHULIATEILHOCTU  [MCIIOJIb30BAHNE
XUMHYECKON CUMBOJIMKU U
Ha3BaHUM COEIMHEHHI O
HOMEHKJIAType
MEXyHAPOAHOTO COI03a
TEOPETUYECKON U
[TPUKIIATHON XUMUH 1
TPUBHUAJIbHBIX HA3BAHUM
JUIS1 COCTaBIICHNUS
XUMHUYECKHX (GOpMYIT
JIByXaTOMHBIX COE€IMHEHUIN
(oxcuaoB, cynbhuaoB,
TUAPUJIOB U T.11.) U JPYTHX
HEOpPraHUYECKUX
COEIMHEHMH OTIENbHBIX
KJIACCOB
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1.2

OK 01
OK 02

Ilepronueckuii 3aKOH U
tabmuma J[.U.
Menpeneena

XapakTepu3oBaTh
XUMHYECKHE HIEMEHTHI B
COOTBETCTBUU C UX
[10JIO)KCHUEM B
[IEPUOIUYECKON CUCTEME
XUMHYECKHUX DJIEMEHTOB
JI.11. MenneneeBa

1. IlpakTrueckue 3a1anus
Ha YCTaHOBJICHUE CBSI3U
MEXy CTPOCHHEM aTOMOB
XHUMHYECKHUX 3JIEMEHTOB B
[EePUOIUYECKUM
M3MEHEHHEM CBOICTB
XUMHYECKHUX DJICMCHTOB U
X COeOUHEHNN
COOTBETCTBHU C
[MOJIOKEHHUEM
[lepuonnueckon cucreme.
2.

[ [pakTHKOOPUEHTUPOBAHHBI
€ TEOpPETUYECKUE 3aJaHUs
Ha XapaKTepU3aIrIo
XHUMHYECKHUX 3JICMEHTOB:
«MeTtamndyeckue /
HEeMETaJNINICCKHUE
CBOMCTBA,
PIIEKTPOOTPUIIATEILHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHUMHYECKHUX 3JICMEHTOB B
COOTBETCTBUE C UX
PJIEKTPOHHBIM CTPOSHHUEM U
[TOJIOJKEHUEM B
[IEPUOJIUYECKON CUCTEME
XUMUYECKHX DJIEMECHTOB
L[.11. MenneneeBa»

2.1

OK 01
OK 04

TUIBI XUMHYECKUX
peaKIHit

CoCTaBJISITh PeaKIUU
COCIMHEHUS, PA3JI0KEHUS,
oOMeHa, 3aMeleHHUS,
OKHCITUTEBHO-
BOCCTAHOBUTEILHEIE
peaknuu

2.2

DJIEKTPOTUTHYECKAs
MYCCOIMAIMS U MOHHBIN
00OMeH

CocCTaBJIsITh ypaBHEHHUSI
XUMHUYCCKUX peaKHI/H/I
MOHHOI'0 OOMeHa C
y‘IaCTI/IeM HeOpFaHI/IquKI/IX
DJIEMEHTOB
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bl R) D DI |

Paznen 3. Ctpoenue u
CBOliCTBa
HEOPraHuYecKHX
BellecTB

HcciienoBatsb cTpoOeHUE U
CBOMCTBA
HEOPraHu4ecKux
BellECTB

KonTposbHas padora
«CBoiicTBa
HEOPraHu4ecKux
BeLeCTB»

3.1

OK 01

Knaccudukanus,
HOMCHKJIATypa U
CTpOCHHUE
HEOPraHMYECKUX BEIIECTB

Knaccuduiuposath
HEOpraHUUYECKUE BEIECTBa
B COOTBETCTBUU C UX
CTpPOEHUEM

1. 3agauun Ha pacyer
MacCOBOM 707U (Macchl)
XHUMHYECKOT0 3JIEMEHTA
(coenuHeHus )B MOJIEKYJIE
(cmecnm).

2. [IpakTryeckue 3a1aHust
M0 KJaccu(UKaInH,
HOMEHKJIAType U
XUMHYECKUM (hopmynam
HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KIIACCOB.

4. [IpakTudeckue 3a1aHus
Ha OIpe/ieIeHIe
XUMHUYECKON aKTUBHOCTHU
BCIIICCTB B 3aBUCUMOCTH
BU/Ia XUMUYECKOW CBSA3H U
THIA KPUCTAIIINYECKON
pEIIeTKH

3.2

OK 01
OK 02

DU3UKO-XUMUYECKHE
CBOMCTBA
HEOPTraHUYECKUX BELIECTB

Y cTaHaBIMBATh
3aBUCUMOCTh
(U3UKOXUMHUECKUX
CBOMCTB HEOPTaHUYECKUX
BEILECTB OT CTPOEHUS
ATOMOB M MOJIEKYJI, &
TaK)KE TUIIA
KPUCTAJUIMYECKON pPEIETKH

1. 3amanus Ha
COCTABJICHHE YPaBHECHUU
XUMUYECKUX PEAKIUHN C
Y4acTHEM MPOCTHIX U
CII0KHBIX
HEOPTraHUYeCKUX
BCIISCTB. OKCHJIOB
METaJI0B, HEMETAJJIOB U
aM(OTEpPHBIX DIIEMEHTOB;
HEOPTraHUYECKUX KHUCIIOT,
OCHOBaHUMN U
aM(pOTEpPHBIX
TUAPOKCHJIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEPHU3YIOLIUX UX
CBOMCTBA U CIIOCOOBI
MOy YEHUSI.

2. [IpaKTHKOOPHEHTHPOBA
HHBIE TEOPETUUYECKUE
3agaHus Ha CBOMCTBA U
[MOJIYUCHHE

Pasnen 4. Ctpoenue u
CBOMCTBA OPraHN4eCcKHX
BeleCTB

Hccaenosarb cTpoeHue U
CBOICTBA OPraHMYECKUX
BellIeCTB

KonTpoJsbHasi paGora
«CTpoeHne u cBOMCTBA
OpraHM4YecKux

4.1

OK 01

Knaccudukanus,

CTPOCHUE H

Knaccugunuponatb
OpraHMYEeCKHE BEIIeCTBA B

1. 3amanus Ha

COCTaBJICHHE Ha3BaHUN
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OpTaHU4YCCKUX BCIICCTB

COOTBETCTBUU C UX
CTpOCHUEM

OpraHUYECKUX
COCIUHEHMH I10
TPUBHAIILHON WIIH
MEKTyHapOAHON
CHCTEMaTHYECKOM
HOMEHKJIAType.

2. 3aga”Husa Ha
COCTaBJICHHC ITOJIHBIX U
COKpAIICHHBIX
CTPYKTYPHBIX (OpPMYIT
OpraHUYECKUX BEIICCTB
OTJEIBHBIX KIIACCOB.

4.2

OK 01
OK 02
OK 04

CBOICTBa OpraHMYECKUX
COCTMHEHUI

'V cTaHaBIMBaTh
3aBUCHMOCTD
(DUBUKOXMMUYCCKUX
CBOMCTB OPraHHYECKUX
BEILIECTB OT CTPOCHUS
MOJIEKYJT

1. 3amanus Ha
COCTABJICHHE YPaBHECHUU
XUMHYECKUX PEaKIUi ¢
Y4aCTHEM OpPraHUYECKUX
BCILIECTB Ha OCHOBAaHUH
X COCTaBa M CTPOCHHS.
2. 3aganus Ha
COCTABJICHHE YPaBHECHUU
XUMHYECKUX PEaKIUH,
WTIOCTPUPYIOIINX
XHUMHUYECKHE CBOMCTBA C
Y4ETOM MEXaHU3MOB
[MPOTEKAHUs JaHHBIX
peaKunii U TeHETUYECKOU
CBSA3U OPraHUYECKUX
BEILIECTB PA3HBIX KJIACCOB.
3. PacueTHBIE 3a/1a4H 110
YPaBHEHUSAM pEaKIUil C
Y4aCTHEM OpPraHUYECKUX
BCIIICCTB.

4.3

OK 01
OK 02
OK 04

W nentuduxarms
OpPTraHUYECKUX BEIIECTB,
UX 3HaYECHUE U
[pUMEHEHNE B OBITOBOW U
MPON3BO/ICTBEHHOM

eI TeIbHOCTH YeJIOBEKa

HMccnenosath
KAQUCCTBCHHBIC peaKm/m
OpraHUYECKUX COETMHEHUM
OTACJIBHBIX KJIACCOB

1.IIpakTuko-
OpUEHTUPOBAHHbBIE
3aJJaHUS 110 COCTABIICHUIO
XUMUYECKHUX PEAKIUH C
Y4acTHEM OPraHUYECKUX
BEIIECTB, B T.4.
MCIIOJIb3YEMBIX IS UX
MICHTUQUKAIUHN B OBITY U
[TPOMBIIIJICHHOCTH.

Pasznen S.
Kunernueckue n
TepMonuHaanecxne
3aKOHOMEPHOCTH
NMPOTEKAHUS

XapakTepu3oBarhb
BJIUSIHHE PA3JIMYHBIX
(paxkTOpOB Ha paBHOBecHE
U CKOPOCTb XUMHUYECKHX
peakumi

OK 01
OK 02

CKOpPOCTh XUMHUYECKUX
peakuuii. XUMUYECKOe
paBHOBECHE

XapakTepru3oBaTh BIUSHUE
KOHLICHTPpAL U
pearupyromux BemecTB 1
TEeMIIepaTypbl Ha CKOPOCTh
XUMHUYECKUX PEaKIni

XapakTepu3oBaTh BIUSHUE

[[pakTHKOOPHUEHTHUPOBAHH
bI€ TEOPETUUECKHE
3a/laHUs HA aHAJIU3
(akTOpOB, BIUSAIOLUINX HA
M3MEHEHHUE CKOPOCTH
XUMHYECKOU
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M3MEHEHUsI KOHLIEHTPAIuU
BEIIIECTB, PEAKIIMH CPEIIbI U

XUMHUYCCKOI'0O paBHOBECCHUS

TEMIIEPATYPbI HA CMELICHUE

peaKkiuu.

6 HccaenoBarhb
Pasien 6. PacTsopbi HCTHUHHBIEPACTBOPHI €
3a/laHHbIMH
XapaKTepUCTUKAMH
6.1 OKO01 [lonsTue o pacTBOpax Pa3nuyars HCTUHHBIC
OK 02 [PacTBOPHI 1. 3amaum Ha
[IPUTOTOBJIICHUE
PacTBOPOB.
2. [IpakTHKOOpPUEHTUPOBA
HHBIE PACUETHBIE 3aJaHus
Ha JIUCIIEPCHBIE CUCTEMBI,
MCIIOJIb3YEMBbIE B OBITOBOM
1 IIPOU3BOJICTBEHHOMN
NEesATEIbHOCTH YEJIOBEKA
Il [[IpodeccuonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue NPUKJIAJTHOTO
....... ==\
7 Paznea 7. OuenuBaTh NOCjaeACTBHS [3aIUTA Kelica (C yueTom
Xumus B ObITY U OBITOBOM U Oyayuei
MPOU3BOICTBEHHOM MPOU3BOACTBEHHOI npogeccnoHaIbHOI

JACATECJIbHOCTH Y€/J10BCKA

NesATeJILHOCTH YeJI0BEKa ¢
MO3UIIUH IKOJIOTNYECKOH
0€30IACHOCTH

nesATeJIbHOCTH)

OK 01
OK 02
OK 04
OK 07

XuMus B ObITY U
[IPOU3BOJICTBEHHON
NEeSITEIbHOCTH YEJI0BEKA

O11eHUBATh [TOCIEICTBUSA
OBITOBOM U
[MPOU3BOJACTBEHHOMN
eITEILHOCTH YeJIOBEKA C
MMO3UITIH DKOJIOTHUECKOM
0e30IMacHOCTH

Keiic (¢ yuetom Oyytieit
npodeccnoHanbHOM
NeSITEIbHOCTH )
B03MOKHBIE TEMBI
keiicoB: 1. [lotennenue
KJIMMaTa 1
BHICBOOOKICHHE T'a30BbIX
MJIPaTOB CO JTHA OKEaHa.
2. Bynymme marepuaibl
115 aBMa-, MallIMHO- U
pHUOOPOCTPOECHHUSI.

3. HoBbie MaTepuaiisl st
COJIHEUHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE

ACTUTCJIbHBIX
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