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Pabouas mporpamma o6meoodpazoBatenbHoi aucuuiuinabl bJ1.07 Xumus npennasHaueHa
V1T M3y4YeHUST XUMHH B TIpodecCHOHaNbHBIX oOpa3oBarenbHbIX opranuzamusx CIIO,
pealM3yronmx 00pa3oBaTeNbHYI0 MPOTpaMMy CpPEAHEro OO0Iero oOpa3oBaHHs B Ipeaenax
OCBOCHHSI OCHOBHOU MpodeccrnonansHoit oopazosarensHoii mporpammbl CITO (OITOIT CITO) Ha
0aze OCHOBHOro oOmero oOpa3oBaHUS MpPH TOATOTOBKE KBAIM(UIIMPOBAHHBIX pabodnX,
CITYXaIHX, CIICHUATUCTOB CPEIHEr0 3BeHA JUIS CHICHUATbHOCTH

23.02.07 Texnuveckoe 00CTy:KMBaHHE U PEMOHT JIBUTraTeJieil, CHCTEM U arperaTon
aBTOMOOMIIEH

Opranuzanus — pa3paboTIHK:

rocygapcTBeHHoe  OropKeTHOe  mpodeccHuoHaNIbHOE  00pa3oBaTelIbHOE  YUPEKIECHUE
«Bourorpaacknii HHIyCTPUAIBHBINA TEXHUKYM)

Pazpabotumnk: IlsroBa Jlrommuna I'eoprueBHa, mpernoaaBaresb I'BIIOY «Bonarorpaackuit
WHIYCTPUATHHBIA TEXHUKYM)»

Pabouas mporpamma paspaborana Ha ocHoBe TpeboBaHuii ®I'OC cpennero obmiero
o0pa3oBaHUs, MPEIBIBISIEMBIX K CTPYKTYpE, COJIEPKAHHUIO U pe3ybTaTaM OCBOCHHUS ydeOHOM
IMCIUTUTAHBL «XWMHS», ¥ B COOTBETCTBHH C PeKOMEHIAaUsSMH 10 OpraHW3aldu TOJTYYIeHUS
cpenHero ofmiero oOpa3oBaHUsS B Ipelenax OCBOEHHUS 00pa30BaTENIbHBIX IMPOrpaMM CpPEIHETO
npodeccuoHaNbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO 0OmIero oOpa3oBaHHUs C y4E€TOM
TpeboBaHM (pemepabHBIX TOCYAaPCTBEHHBIX 00pa30BATENbHBIX CTAHIAPTOB W TOJIY4aeMOM
npodeccuun WA CIIEIIUATTEHOCTH CpeIHero Mpo¢eCCHOHATBHOTO o0OpazoBaHUs
(mucpmo/lenapramenTa rocyAapcTBEHHOM MOJUTUKHU B cepe MOATOTOBKU pabodMx KaJpoB U
JIIO Munobpuayku Poccum ot 17.03.2015 Ne 06-259), ¢ yuerom IlpumepHOW OCHOBHOM
00pa3zoBaTeIbHOM TPOrpaMMBbl CpefHero oOmiero o0pa3oBaHMs, OJOOPEHHOUW pelieHueM
dbenepabHOTO y4eOHO-METOAMYECKOT0 00BEeIUHEHUS TI0 00IeMy 00pa3oBaHUIO (ITPOTOKOI OT
28 uronHs 2016 1. Ne 2/16-3)

Pabouas mporpamma paszpabortanHa ¢ ydetom I[IpumepHO OCHOBHOM 0Opa3oBaTeIbHOM
MporpaMMBI CpelHero oOmiero oopa3oBaHus, 0JI0OpEHHON penieHreM ¢eaepaabHOro yaeOHO-
METOIUYECKOTO 00BbeIMHEHHUS 110 001emMy 00pa3oBaHuto (Mpotokod ot 30 HosOps 2022 1. Ne 14)
Ha OCHOBE MPUMEPHONH NporpamMmbl y4yeOHON AMCUMILIUHBI «MHOCTpaHHBIM S3BIK» NS
npodecCHOHANIBHBIX 00Opa3oBaTebHBIX opranm3anuii /besyeBckas B.A., Illunganuna U.A.,
MartseeBa O.C., u np. — ®I'bOY JAIIO UPIIO, 2022. — 43 c.

PEKOMEHJIOBAHA Ha 3acenanun npeaMeTHOH (IUKIOBON) KOMHCCHHM TEXHOJIOIUH
0OIIECTBEHHOTO NHTAHUS, €CTECTBEHHOHAYUHBIX JUCLHILIHH

[Tporokon Ne 9 ot «06» mas 2024 r,

[Ipencenarens npeaMeTHOH (LUMKIOBOH) KOMHCCHH TEXHOJIOTHH  ODLIECTBEHHOIO
MUTaHHS, €CTECTBEHHOHAYYHBIX JUCLIMILIHH

C.A. Kpasen ¢4, ¢9. &X'y .

OJNOBPEHA Ha 3ace1aHH# METOAHYECKOrO COBETA

[Tporoxon Ne 8 ot «07» mas 2024 .

Havanbuuk otagna yqebHo-MeToMueckol paboThl

77 p& 05, APXYy

—7 W.10. lllypeirnna
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1. OBIIASI XAPAKTEPUCTUKAPABOYE TIPOrPAMMBI
YYEBHO#I JUCUMITJIMHBI B1.07 XUMUS

1.1. MecTo AMCUUIIUHBI B CTPYKTYPe OCHOBHOI 00pa3oBaTe/bHOIl MporpaMmblI:
Oo6meobpazoBarenbras auctuiimHa  BJ1.07  Xumus SABJISIETCSL  00s13aTeNbHOM
9acThI0001Ie00pa30BaTEIHLHOTO KA 00pa30BaTEIBHON MporpaMmbl B cooTBeTcTBHU ¢ PI'OC
110 CIICNUAJIbHOCTHU
23.02.07 Texnuveckoe 00CTy>KMBaHHE U PEMOHT JIBUraTeJieil, CHCTEM U arperaTon

AaBTOMOOMJIEH

1.2. llesn u nIaHMpyeMble pe3yabTaThbl OCBOECHHS U CHUTIIHHBI

1.2.1. lean ¥ 32124 JUCIIUNIHHBI:

DOpMHUPOBAHKE Y CTYJICHTOB XUMHUYECKOW COCTABIISIIOLIECH €CTECTBEHHOHAYYHOW KApTHHBI

MHpa KaK OCHOBBI TIPUHSTHUS PEIICHUH B )KU3HEHHBIX U MTPOU3BOJCTBEHHBIX CUTYAIUSIX
3agaun JUCIUIIINHEL:

1) chopmMupoBaTh MOHMMAHHE 3aKOHOMEPHOCTEW NPOTEKAHUS XUMHYECKHX IPOILIECCOB
WSIBJIEHUM  BOKPYXKAIOIIEH  CpEE,lIEJJOCTHOM  HAyYHOMKApTHHBI MHPA, B3aUMOCBA3U U
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yYMEHHS MPOBOJUTH pacyeThl MO XUMHUYECKUM (GOpMyliaM H YpaBHEHHUSIM

XUMHYECKUX peakuuii, IIJIAHUPOBATBUUHTEPIIPETUPOBATHPE3YIBTATBIXUMUYECKU X
IKCIIEPUMEHTOB;

3) chopMupoBaTh  HABBIKM  MPOBEJCHUS  XHUMHYECKHX  IKCIIEPUMEHTAIBHBIX
HCCe0BaHUN CCOOIOIGHUEM TIPaBUIIOE30TIaCHOTO OOpaIeHusl CBEIIECTBAMU HIJIA00PaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHUS aHATM3UPOBATH, OIICHUBATH, IPOBEPATH HAa IOCTOBEPHOCTh U 0000IIATh
MHPOPMAIIHIO XUMUYECKOTO XapaKTepa U3 Pa3InIHbIX HCTOYHHKOB;

5) cdhopmupoBaTh yYMEHHS TPOTHO3HPOBATH TIIOCIEIACTBHS CBOCH JESATEIBHOCTH B
XUMUYECKUX, IPUPOTHBIX, OBITOBBIX M MPOU3BOACTBEHHBIX MPOIIECCAX;

6) chopMupoBaTh TOHUMAaHWE 3HAYMMOCTH JOCTHDKCHUH XUMHUYECKOW HAYKH U
TEXHOJIOTUH JUTS Pa3BUTHSI COLIMAIBHOM W TIPOU3BOICTBEHHOM cdep.

1.2.2. Ilnanupyembie pe3yabTaThbl 0CBOeHHs 0011€e00pa30BaTeJIbHOMN JUCIUINIMHBI
B/. 07 Xumust B coorBeTcTBHU ¢ PI'OC CIIO 1 Ha ocHoBe ®I'OC COO

VYueOnas nucrumunaa b/l 07 Xumus umeet 0omblnoe 3Ha4eHUE MpU GOPMHUPOBAHUU U
pa3zsutuu OK, I1K:



Kopg u HauMeHOBaHME
(dhopMHpyeMbIX
KOMIECTCHIMN

HnaHpreMLIe PEIYIBLTATHI OCBOCHHUA JUCHUIIJIMHBI

OOwmue

I[I/ICHI/IHJ'II/IHapHI)Ie

OK 01. Beibupats
CIOCOOBI pelIeHus
3a71a4
npohecCroHaIbHON
JeATEITbHOCTH
MIPUMEHHUTEIILHO K
Pa3siIMYHbIM KOHTCKCTaM

B yacTu TPya0BOr0 BOCIUTAHUS:

- TOTOBHOCTbH K TPY/y, OCO3HAHUE [ICHHOCTH MacTepCTBa,
TpyAoIooue;

- FOTOBHOCTh K aKTUBHOM JCATEIBHOCTH TEXHOJOTUYCCKON U
COIIMAJIbHOM HANPaBJICHHOCTH, CIIOCOOHOCTh NHUIIMUPOBATh,
IJITAHUPOBATh U CAMOCTOSTEIILHO BBITIOIHSTH TaKYHO
JESITEIIbHOCTH;

- MHTEPEC K Pa3InYHbIM cepaM npodeccuoHaIbLHON
JESITeIbHOCTH

OejaieHHe YHUBEPCAJBHBIMH Y4€OHBIMH MO3HABATEIbHBIMH
NelCTBUSIMU:

a) 0a30BbIe JIOTHYeCKHE NeHCTBUSA

- CaMOCTOSTEILHO (YOPMYJIUPOBAThH M aKTyaJIM3UPOBAThH
pobJieMy, pacCMaTPUBATh €€ BCECTOPOHHE;

-yCTaHaBJIMBATh CYIIECTBEHHBIN MTPU3HAK UM OCHOBAHUS JIJIS
CcpaBHEHUS, KIacCU(hUKAIMKA 1 0000IICHNS;

- ONPECNATh eI IeATSIbHOCTH, 3a1aBaTh apaMeTpPhl 1
KPUTEPUN JOCTIKEHUS;

- BBISIBIISITH 3aKOHOMEPHOCTH ¥ IIPOTUBOPEYNS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTH KOPPEKTUBHI B JIESITEILHOCTD, OIEHNBATH COOTBETCTBHE
pe3yaBTaTOB IENSAM, OL[EHUBATH PUCKU TIOCIEICTBHIA
JeSITeTbHOCTH;

- Pa3BHUBATh KPEATHBHOE MBINUIEHUE TP PEIICHUH KU3HEHHBIX
mpobiemM

0) 0a3oBbIe HCCIe0BaTeIbLCKHUE AeiiCTBUSI:

- BJIAJIETh HABBIKAMH y4eOHO-HCCIIETOBATENBCKON U TPOSKTHOM
JeSITeThHOCTH, HABBIKAMH pa3pelieHwsl pooIIeM;

-BBIABIISATH IPUYMHHO-CIIC/ICTBEHHBIE CBSI3U M aKTYaJIN3UPOBAThH
3a/1a4y, BBIIBUTATh THIIOTE3Y €€ PEIleHIs], HAXOAUTh apTyMEHTHI
JUTS TOKA3aTenbhCTBAa CBOMX YTBEPIK/ICHHH, 3a/1aBaTh TapaMeTphl U
KPUTEPUU PEIICHUS;

-aHaJTM3UPOBATH TOIYYEHHBIC B XOJ/I€ PELICHUS 3a/1a4l
pe3ynbTaThl, KPUTUYECKU OIIEHUBATH UX IOCTOBEPHOCTh
MIPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSX;

- YMETh MIEPEHOCHUTD 3HAHUS B TIO3HABATEIBHYIO U MPAKTHIECKYIO
00JIacTy KU3HEIEeATENbHOCTH;

- BJIaJIETh CUCTEMOM XMMHYECKUX 3HaHUI, KOTOPas BKIIOYAET:

- OCHOBOIIOJIATAIOIIIE TOHATHA (XUMHUECKUI DIIEMEHT, aTOM,
AJIEKTPOHHAsE 000J104Ka aToMa, -S, -P, -d 3JeKTpOoHHbIE OpOUTATH
aTOMOB, HOH, MOJIEKYJIA, BAJIEHTHOCT, 3JIEKTPOOTPULIATENBHOCTb,
CTENeHb OKUCIIEHUS, XUMUYECKas CBA3b, MOJIb, MOJIApHAs Macca,
MOJISIpHBIN 00BEM, YITIEpOIHBIH CKeleT, QYHKIMOHATbHAS TPYIIA,
paauKa, u3oMepus, H30Mephl, TOMOJIOIMUYECKHUI psiJl, TOMOJIOTH,
YIIEBOJOPOIBI, KUCIOPO U a30TCO/IEPIKALIIE COSTUHEHMS,
OHMONOrMYeCcKH aKTUBHBIE BEIIECTBA (YTIEBOIBI, )KUPHI, OCNKH),
MOHOMeEp, OJNMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISIPHBIE
COC/IMHEHNsI, KPUCTAJUINIECKas peleTKa, THITbI XHMUYECKIX
peaxiuii (OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE, K30~ U
SHJIOTEPMHUUECKUE, PEAKIIH HOHHOTO OOMEHa), pacTBOP,
3JIEKTPOIUTHI, HEAJIEKTPOIUTHI, IIEKTPOTUTHIECKAs JUCCOIUATIHS,
OKHCITUTENh, BOCCTAHOBUTEIb, CKOPOCTh XUMHYECKOW PEAKIINH,
XUMHYECKOE PABHOBECHUE, TEOPHUH M 3aKOHBI (TEOPHUST XUMHUECKOTO
CTpoeHHns oprannyeckux Bemects A.M. bytieposa, Teopus
3JIEKTPOJIMTUUYECKON TUCCOIMAIINK, TIeproguueckuil 3akoH JI. 1.
MeneneeBa, 3aKOH COXpaHEHUsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XUMUH, (PaKTOJIOTHUECKUE CBEACHUS O
CBOICTBAaX, COCTaBe, NOTy4YE€HUH U O€30I1aCHOM UCIIONb30BaHUU
BaXKHEHIINX HEOPraHUYECKUX U OPraHUYECKUX BEILECTB B OBITY U
IPAKTUYIECKOH NESTEIbHOCTU YEIO0BEKa;

- YMETb BBISBJIATH XapaKTEPHbIE IPU3HAKU U B3aUMOCBSI3b
W3yYEHHBIX MOHATUH, IPUMEHATh COOTBETCTBYIOLINE IOHSITHS IPU
OIIMCAaHWU CTPOCHUS M CBOMCTB HEOPTaHMUECKUX M OPTaHUYECKUX
BEILECTB U UX MPEBPAIIECHUN; BBISBIATH B3aUMOCBSI3b XUMHUUECKUX
3HAaHUH C MOHATUSAMH U IPEICTABICHUSIMH IPYTUX
€CTECTBEHHOHAYYHBIX IPEIMETOB;

- YMETh UCIONb30BaTh HANMEHOBAHUS XUMUYECKIX COCANHEHUN
MEXAYHAPOIHOTO COI03a TEOPETUUECKON U MPUKIAIHON XUMHUH U
TpUBHAJIbHBIC HA3BAHUS BaKHEHUIINX BELIECTB (ITHJICH, alleTHJICH,
IIMUEpHH, GeHon, popManbaerull, yKCycHast KUCIIOTa, MIINLHH,
yrapHbIid Ta3, aMMHUaK, rameHas U3BeCThb, HerameHas U3BecTb,
MUTHEBAS COZA U JPYTHX), COCTABIATH (POPMYJIBI HEOPTAaHUUECKUX U
OPraHUYECKHUX BELIECTB, YPAaBHEHHSI XUMUYECKUX PEaKIHH,
OOBSACHATH UX CMBICI; HOATBEPKAATH XapaKTEpPHbIE XUMHUYECKHE




- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX
o0J1acTel;

- BBIJIBUTATh HOBBIC UJICH, IPEAJIaraTh OPUTHHAIBHEIC TIOX OB U
peIIeHHS;

- CIIOCOOHOCTH UX HCIOJIL30BAHUS B ITI03HABATEILHON U
COLIMAJIbHOM MPaKTUKE

CBOICTBA BELIECTB COOTBETCTBYIONIUMU HKCIICPUMEHTAMH U
3aMUCSIMU YPABHEHUN XUMUYECKUX PEAKIUN;

- YMETb YCTaHAaBJIUBATh MMPUHAIJICKHOCTD N3YYCHHBIX
HCOPraHUYCCKUX U OPraHNUYCCKHX BCIICCTB K ONMPECACICHHBIM
KJIaccaM U TpyIIaM COSAMHEHHH, XapaKTepu30BaTh UX COCTaB U
BaKHENIIME CBOMCTBA; ONPEAEIATh BUAbl XUMUUYECKUX CBA3EU
(xoBasieHTHas1, NOHHAsA, METaJUINYecKasl, BOJOPOIHAs ), TUIIBI
KPUCTAJUTMUECKUX PEIICTOK BEIIECTB; KIACCU(PUIIMPOBATh
XUMUYECKUE PEAKITUN;

- c(hopMUPOBATH IPEACTABICHUS: O MATEPUAJILHOM EIMHCTBE MHPA,
3aKOHOMECPHOCTAX U IO3HaABa€MOCTH SIBJICHUM IIpUupoabI; O MECTEC U
3HAa4YCHUU XUMHUH B CUCTEME €CTCCTBCHHBIX HAYK U €€ POJIU B
obecIieyeHN N yCTOMYUBOTO PA3BUTHS Y€JIOBEUECTBA: B PEIICHIH
MPOOIIEM IKOIOTHYECKOW, YHEPTETHIECKOM 1 MUIIEBOI
0€30MacHOCTH, B PA3BUTUH MEAUITUHBI, CO3aHUHN HOBBIX
MaT€puajioB, HOBbIX HCTOYHUKOB S3HEPTHUH, B obecrieueHNn
palOHAIBHOTO MIPUPOIONONIB30BaAHMSI, B (POPMUPOBAHHH
MHUPOBO33PEHUA U 00IIEH KyIbTyphl YeJOBeKa, a TAKKE
9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO U
MIPUPOTHOMN CpEE;

- YMETh MPOBOUTE PACUETHI 10 XUMUIECKUM (HOpMyTIaM H
YpaBHEHUSIM XUMHUYECKUX PEaKIUH C UCTIONB30BaAHUEM (PH3HUYECKUX
BEJIMYMH, XapAKTEPU3YIOLINX BEIIECTBA C KOJTUYECTBEHHONW CTOPOHBI:
Macchl, 00beMa (HopMaJbHBIE YCIIOBHS) Ta30B, KOJMMYECTBA
BELIECTBA; UCIIOJIb30BATh CUCTEMHbBIE XUMUYECKHUE 3HAHUS IS
MPUHSATHUS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYalUsIX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM

OK 02. Hcnonb3oBaTh
COBPEMEHHBIE CPEACTBA
MIOWCKA, aHANIN3a U
HHTEpIpeTauu
nH(opMaIun 1
UH(POPMAITMOHHBIE
TEXHOJIOTUH JUIS
BBINIOJIHEHHUS 33724

B 06s1acTH HEeHHOCTH HAYYHOI'0 NO3HAHMS:

- ¢(hOpPMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIECTBEHHON
MIPAKTHKU, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYP, CIIOCOOCTBYIOIIET O
OCO3HAHUIO CBOETO MECTa B MOJIUKYJIbTYPHOM MHPE;

- COBEPILCHCTBOBAHHUE SI3IKOBOM M YUTATENbCKOH KyJIbTYPhI KaK
CpE/ACTBa B3aMMOJIEHCTBUS MEXLy JIOIbMH U IO3HAHUS MUPA;

- OCO3HAHME IICHHOCTH HAYYHOH JeATEbHOCTH, TOTOBHOCTh

- YMETb IIJIAHUPOBATh U BBIIOIHATH XUMUYECKUH 3KCIEPUMEHT
(mpeBpalLeHust OpraHNYecKUX BELIECTB IPU HAPEBAHUH, TOTY4ICHUE
3TUJICHA U U3yUYCHUE €r0 CBOICTB, KAUECTBEHHBIC PEAKIIMH Ha
aNbIETHIbl, KpaxMaJl, YKCYCHYIO KHUCIOTY; IeHaTypanus OeIKOB IpU
HarpeBaHUM, [IBETHBIC PEAKIINU OENKOB; IPOBOAUTH PEAKIINN
MOHHOT0 0OMeHa, ONPeessITh CPEAy BOAHBIX PACTBOPOB,
Ka4eCTBEHHBIE PEAKIMH Ha Cyab(aT-, KapOOHAT- U XJIOPUA-aHUOHBI,
Ha KATUOH aMMOHHS; PEIaTh SKCIEPHUMEHTAIbHBIE 33Ja4H 110 TEMaM




npohecCroHaTbHON
JeATETLHOCTH

OCYILECTBIIATH MPOSKTHYIO U UCCIICAOBATENLCKYIO ACATEIBHOCTh
VHUBUIYaJIbHO UB TPYIIIE;

ORj1aieHHe YHUBEPCAJbHBIMH Y4€OHBIMH MO3HABATEIbHBIMH
el CTBUSIMU:

B)paboTa ¢ nngopmManueii:

- BJIaJICTb HABbIKAMU IMOJTYUCHH A I/IH(I)OpMaHI/II/I U3 NCTOYHHNKOB
Pa3HBIX THIIOB, CAMOCTOSTEIILHO OCYIIECTBIISATh MIOUCK, aHAJTH3,
CHCTEMAaTH3aINI0 U HHTEPIPETANI0 HHPOPMAIIHN PA3THYHBIX
BUJIOB 1 (hOPM IIpEICTaBICHHUS;

- cOo3/IaBaTh TEKCTHI B Pa3IMUHBIX popmaTax ¢ yueTom
Ha3HaueHHs WHGOPMAITUH U 1ISJICBON ayIUTOPHH, BRIOUpas
ONTUMAJIBHYIO (hOPMY MIPEICTABIICHUS U BU3YyaIH3allUH;

- OLICHMBATh JOCTOBEPHOCTD, JICTUTUMHOCTD I/IH(i)OpMaIII/II/I, €e
COOTBETCTBUEC NIPABOBBIM U MOPAJIbHO-3TUYCCKHUM HOpMaM;

- MCII0JIb30BaTh CPEICTBA HH(POPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH B PEUHICHNU KOTHUTUBHBIX,
KOMMYHHUKAaTUBHBIX U OpTraHU3allMOHHBIX 3a/1a4 C C06JHOIICHI/ICM
TpeOOBaHMI YPTOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI,
pecypcocbepexeHus, MPaBOBBIX M STHUYECKUX HOPM, HOPM
HHPOPMAITHOHHON 0€30TaCHOCTH;

- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U 3aIIUTHI HH(DOPMAIIUY,
HH(POPMAITMOHHON 0€30ITaCHOCTH JIMIHOCTH

«Meramns», «Hemerans») B COOTBETCTBHH C IPaBUIAMU TEXHUKU
0e30MacHOCTH MPH 00palIeHNH € BEIECTBAMH U 1JaOOpaTOPHBIM
000pyIOBaHUEM; ITPEICTABIIATh PE3YJIBTAThI XUMHUUECKOT O
JKCIIEPUMEHTA B (hOPME 3aIMCH YPABHEHHI COOTBETCTBYIOIIUX
peakiuii 1 GopMyIUPOBATH BHIBOJIBI HA OCHOBE STHUX PE3YJIbTATOB;

- YMETh aHAIN3UPOBATh XUMUYECKYI0 HHPOPMAIHIO, OIY4aeMYI0 13
Pa3HBIX UCTOYHUKOB (CPEACTB MacCcOBOM MH(MOpMAaIUH, CETh
WntepHer u apyrue);

- BJIaZICTb OCHOBHBIMU METOAAMHU HAYYHOI'O ITO3HAHHA BEIICCTB U
XUMHYECKUX sIBJICHUH (HaOIro/IeHne, N3MEpeHHe, IKCIIEPUMEHT,
MOJIETTUPOBAHHUE);

- YMETh MMPOBOJIUTH PacyeThl IO XUMUYECKHM (HOpMyJiaM U
YpaBHCHUAM XUMHUYCCKUX peaKHI/Iﬁ C UCIIOJIb30BaAHUEM (1)I/I3I/I‘ICCKI/IX
BCIIMYMH, XapaKTEPUYIOIIUX BEIICCTBA C KOJITWYECTBEHHON CTOpPOHBI:
Macchl, 00beMa (H.y.) Ta30B, KOJTUYIECTBA BEIIECTBA; HCIIOIH30BAThH
CUCTEMHBIC XUMUYCCKUEC 3HAHUA NJIA ITPUHATHA peHIeHPII’I B
KOHKPCTHBIX )XU3HCHHBIX CUTyallusiaX, CBA3aHHBIX C BEIIECTBAMU U UX
MPUMEHEHUEM;

OK 04. DddexTnBHO
B3aMMOJICHCTBOBATh U
paboTaTh B KOJUICKTHBE
Y KOMaH/ie

- TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSITETIbHOCTH U
CaMOOIPEACICHUIO;

- OBJIaZICHHE HAaBBIKAMH y4eOHO-HCCIIE10BATENIbCKON, IPOSKTHOM
1 COLMATIBbHOM NeATENbHOCTH;

OniialeHUe YHMBEPCAJbLHBIMU KOMMYHUKATHUBHBIMHU
AeHCTBUAMM:

0) coBMecTHAasl AeITeJIbHOCTD:

- IOHUMAaTb U UCIONB30BaTh IPEUMYIIECTBA KOMaHIHOH U
WHAWBUAYaJIbHON paboThl;

- IPUHUMATB 1IEJIM COBMECTHOU AEATEIBHOCTH, OPraHU30BBIBATh
U KOOPAWHUPOBATH ACHCTBUS IO €€ JOCTHKEHHUIO: COCTABIISTh
IJIaH ACUCTBUM, pacpenenaTh poju ¢ y4eTOM MHEHUN
YYaCTHUKOB, 00CYKJaTh PE3YJIbTaThl COBMECTHOM pabOTHI;

- YMEeTh IUTAHUPOBATH M BBIITOTHATH XUMHUYECKHHA IKCTIEPHMEHT
(TIpeBpaleHre OpraHMYeCKNX BEIIECTB IPU HAarPEBaHHUH, MIOITydCHUE
ATUJIEHA ¥ NU3yYEHHE er0 CBOMCTB, KAUECTBEHHBIC PEaKIINH Ha
aJIBAETU/IBI, KpaxMall, yKCYCHYIO KHCIIOTY; A€HATypanus OCIKOB IIPH
HarpeBaHUH, [IBETHBIC PEaKINH OEIKOB; TPOBOIUTDH PEAKIINI
HMOHHOTO OOMEHa, OMPEeeNATh CPEAY BOIHBIX PACTBOPOB,
Ka4eCTBEHHBIE PEaKIK Ha Cylb(aT-, KapOoHAT- U XJIOPUA-aHUOHHI,
Ha KaTHOH aMMOHWSI; PeIIaTh 3KCIEPUMEHTAIBHbIE 331241 110 TeMaM
«Meramns», «Hemeramibn) B COOTBETCTBUH C IIPABUIIAMH TEXHUKH
0e301macHOCTH TIpU O0PAIeHNH C BEIeCTBAMH U J1a00paTOPHBIM
000pyJOBaHHEM; NIPENICTABIIATH PE3YIbTATHl XUMUYECKOTO
JKCIIEpUMEHTa B (hopMe 3armcu ypaBHEHU I COOTBETCTBYIOLIUX
peakimii ¥ (OpMyIHPOBATH BBIBOJBI HA OCHOBE 9THX PE3yJIbTaTOB;
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- KOOPJIMHUPOBAThH U BBIMOJIHATH pa0OTy B YCIOBUSX PEaIbHOTIO,
BHPTYaJIbHOTO ¥ KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

- OCYILICCTBJIATH MMO3UTHBHOC CTPATCTUYCCKOC ITOBCICHUC B
Pa3IMYHBIX CUTyallUuAX, OPOABJIATE TBOPUYCCTBO U B006pa)KCHI/Ie,
6I)ITI) HMHHUIIMAaTUBHBIM

OBJaneHue YHUBEPCAJIbHBIMH PEryJIsSTUBHBIMU AeHCTBUSIMU:
r) IpuHATHE ce0sl ¥ APYTUX JIOAei:

- IPUHUMATh MOTUBBI U apIYMEHTBI IPYIUX JIIOJEH pU aHaIu3e
pe3yabTaTOB JAEATEIbHOCTH;

- IPU3HABATH CBOE TMPABO U MPABO JIPYTUX JIFO/IEH Ha OMINOKH;

- pa3BUBATh CIIOCOOHOCTH MIOHUMATh MUP C TTO3UIUHU JIPYyroro
YeI0BeKa;

OK 07.
ConeiicTBOBaThH
COXpaHEHHIO
OKpY’Karollen cpebl,
pecypcocOepexeHuto,
TIPUMEHSATH 3HAHHS 00
VM3MEHEHUH KJINMaTta,
TIPUHIIHAIIBI
OCepEeKITMBOTO
MIPOM3BOJICTBA,

3 pekTHBHO
JIeIICTBOBATh B
Ype3BbIYaMHBIX
CUTYaIusX;

B 06s1acTH 3K0/10THYECKOT0 BOCTUTAHUA:

- cOPMHUPOBAHHOCTH IKOJIOTHUECKON KYIbTYPHI, TIOHUMaHUE
BJIMAHUA CONUAJIBHO-D0KOHOMUYECKUX ITPOLECCOB HA COCTOAHUE
MPUPOIHON U COIMAIBHON CpPeJbl, OCO3HAHUE III00ALHOTO
XapakTepa dKOJIOTHIECKUX TpoOiIeM;

-TIJIAHUPOBAHUE U OCYILIECTBIIEHUE JEUCTBUM B OKpY Karomei
cpeze Ha OCHOBE 3HAHUS 1eIel yCTOMUUBOTO pa3BUTHUSA
YeII0BEYECTBA;

- aKTUBHOE HENPUATHE JEHCTBUHN, TPUHOCSIINX BPE
OKpY’Karollen cpee;

- YMEHHE TTPOTHO3UPOBATH HEOIATONPUSTHBIE IKOIOTUUECKIE
MTOCTIEICTBUSA MPENIPUHUMAEMBIX JEUCTBUHN, IPEIOTBPAIATh UX;
- pacIIMpeHre OMbITa JeITeTbHOCTH SKOIOTHIECKON
HaIpaBIIeHHOCTH;

-OBJIa/ICHUE HaBBIKAMHU Y4eOHO-NCCIIEI0BATENhCKON, IPOSKTHOMN H
COITHATILHOMN JESATENbHOCTH;

- ¢(hopMHUPOBATH IPEACTABICHHS: 0 XUMHUYECKOM COCTABIIAIOLICH
eCTeCTBeHHOHaquOﬁ KapTUHBI MUPaA, POJIM XUMHWHU B IIO3HAHUN
SIBIICHUH PUPOJIBI, B (POPMUPOBAHUY MBIIUICHHUS U KYJIBTYPhI
JIMYHOCTH, €€ (HYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM ISt
peIIeHns TPAaKTHIEeCKUX 3a71a4 ¥ DKOJIOTHYEeCKH 000CHOBAHHOTO
OTHOIIIEHUIO K CBOEMY 3/I0POBBIO U TIPUPOIHOM cpere;

- YMETh COOMIOAATh MPaBIIIA SKOJIOTHUECKH TIeJIeCO00pa3HOTo
MOBEJICHUS B OBITY M TPYAOBOM JIEATENHFHOCTH B IIEISTX COXPaHEHUS
CBOET0 3/I0POBbSl W OKPY>Karoleil IPUPOIHON CpENbl; YIUTHIBATD
OITaCHOCTH BO3/ICHCTBUS Ha JKUBbIE OPTaHU3MBI OIPEIEIEHHBIX
BEIIECTB, TOHUMAs CMBICI MTOKA3aTeNs PEAeTHHO JOMYyCTUMOM
KOHIIEHTpAIiH




MK 1.1
Opranu3oBbIBaTH U
MIPOBOAUTH pabOTHI 1O
TEXHUYECKOMY
00CITy>)KUBaHHIO U
PEMOHTY
aBTOTPAHCIIOPTA.

K 1.2
OcymecTBIsATh
TEXHUYECKUH KOHTPOJIb
P XpaHEHUH,
IKCIUTyaTall|H,
TEXHUYECKOM
00CITY)KUBaHUH H
pEMOHTE
ABTOTPAHCIIOPTHBIX
CpENCTB

K 1.3
PazpabateiBaTh
TEXHOJIOTUIECKHIE
MPOIIECCHl PEMOHTA
Y3JIOB U JieTajien

K 2.2
Ocy1iecTBIsaTh
TEXHHYECKOe
00CITy)KBaHHE
3IEKTPOOOOpyIOBAHUS
Y DJIEKTPOHHBIX CHCTEM
aBTOMOOWMJIEH COTIIaCHO
TEXHOJIOTUYECKOU
JOKYMEHTAIIAN

K 2.3
[IpoBoauTh peMOHT
AIEKTPOOOOpYIOBAHUS
Y DJIEKTPOHHBIX CHCTEM

MIPUMCHSATh OCHOBHBIE 3aKOHBI XVUMWHU JJISi PEIICHUS
3a/1a4 B 007acTH MPO(heCCHOHAIBHOM NIeSITeIbHOCTH;
HCIIONIb30BaTh CBOMCTBA HEOPTaHUYECKUX U OPTaHUYCCKHUX
BCUICCTB, OIUCIICPCHBIX MW KOJJIOMAHBIX CHUCTEM IJIA
ONTUMU3AIUN TEXHOJIOTMYECKOro MPoIecca;

OMUCBIBATL YPABHCHUAMU XUMHNUYCCKUX peaKHI/Iﬁ

MPOIIECCHI, JISKAIME B OCHOBE TEXHOJIOTMYECKUX MPOIIECCOB
00CITy>)KMBaHMsI U PEMOHTA JICTaJIeH;

MPOBOANTH pacuerbl MO0 XUMHUYECKUM (GopMyIaM U
YpaBHEHUSIM peaKiny; Y CTaHaBIMBATh 3aBUCUMOCTH (PU3HKO-
XUMUYECKUX CBONUCTB HEOPraHNMYCCKUX BCIICCTB OT CTPOCHUSA
ATOMOB M MOJICKYJI, & TAKKE THITA KPUCTAJUTMYECKON PEIICTKH;
HCIIOIb30BaTh J1a00paTOPHYIO TOCYAy W 00OpYIOBaHUE,
BBIOMpATh METONl M XOJ XUMHYECKOrO aHaJm3a,

oIOMpaTh PEAKTUBHI U almapaTypy;

MPOBOANTL KAaUCCTBCHHBIC PCAKIWH Ha

HCOPraHM4EeCKUEC BCIICCTBA, OTACIIBHBIC

KJIACChl OPTaHUYECKUX COSTUHCHUH;

BBITIOJTHATh KOJTMYECTBEHHBIE PacyeThl COCTaBa

BEIIIECTBA 10 PE3YJIbTATaM U3MEPECHUH;

coOTI0IaTh TIpaBUiIa TEXHUKN O€30IMaCHOCTH TIPH

pabore B XuMHU4IecKoi 1a00paTopuH;

OIICHUBATD TIOCIENICTBHSI OBITOBOW U MPOU3BOJICTBEHHON
JESTENBHOCTU YEJIOBEKA C MO3ULUN HKOJIOT MY ECKOM
0e30macHOCTH

- OCHOBHBIC TIOHSITHS U 3aKOHBI XUMUH;
-TEOPETUYECKUE OCHOBBI 00IIei, HEOPraHMYECKOH U OPraHHMYECKOH
XUMUU;

-TIOHATHE XUMHYECKON KMHETUKHU U KaTtaJin3a,

-KJIacCU(UKAIUSA XUMUYECKUX PEaKIUui u

3aKOHOMEPHOCTH UX MPOTEKaHMUS,;

-o0paTuMble U HEOOpaTHMbIE XUMHUYECKHE PEaKIIHH,

XUMHYECKOE PaBHOBECHE, CMEIIEHHE XUMHUYECKOTO

paBHOBeCHS IO JISHCTBHEM Pa3IHUHBIX (DAKTOPOB;

- OKHCJIUTENHHO-BOCCTAHOBUTENBHBIE PEAKIINY;

-TEIIOBOH 3P PEKT XUMHUYECKHX PeaKlni,

TEPMOXUMHUYCCKUE YPABHCHUS

-XapaKTCPUCTUKU PAa3JIMYHBIX KJIACCOB OPTaHHYCCKUX

BCUICCTB, BXOOAINNX B COCTaB ChIPbA U TOTOBOM IMPOAYKIINHU,
-pelmarh dKCIepUMEHTANIBHBIC 3a1a49H M0 TeMaM «MeTaJlibl,
«Hemerannsl») B COOTBETCTBUH C TIPABUJIAMH TEXHHUKH
0e301macHOCTH TpY O0PAIEHNH C BEIECTBAMH U Ja00paTOPHBIM
000pyAOBaHUEM; IIPEICTABISITh PE3YJIBTATHl XUMUYECKOTO
3KCIEPUMEHTA B (POPME 3aIIMCH YPAaBHEHHUH COOTBETCTBYIOLIUX
peakiuii 1 GOpMyJINPOBaTh BEIBO/BI HA OCHOBE ITUX PE3YJIbTATOB,;
-CBOWMCTBA PACTBOPOB U KOJUIOUIHBIX CHCTEM,
BBICOKOMOJIEKYJIIPHBIX COEANHEHUH;

- YMETh YCTAHABJINBATh IIPUHAAICHKHOCTh N3yIEHHBIX
HEOPraHWYECKUX U OPTaHMYECKUX BEIIECTB K ONpPeeIICHHBIM
KJlaccaM U IpyIaM COeIMHEHNH, XapaKTepH30BaTh UX COCTaB U
Ba)KHEHIIME CBOMCTBA,

- YMETh IPOBOJUTH PACUETHI IO XUMUYECKUM (HOpMyJIaM U
YPaBHEHUSIM XUMHUYECKUX PEAKLUH C UCIIONB30BAHUEM (PU3HUECKUX
BEJIMYMH, XapaKTEPU3YIOIINX BELIECTBA C KOJMYECTBEHHOH CTOPOHBI:
-Ha3Ha4YeHHE M TpaBWia HCIIOIb30BAHUS JIAOOPATOPHOTO
000pyOBaHMS U annapaTyphl;

-ipueMbl 0e30macHoi paboThl B XMMHYECKOW JabopaTopuu;

- cOOMI0aTh MpaBUJIa 3KOJIOTMUECKH LIeJIeCO00Pa3HOro MOBEACHUS B
OBITY U TPYZIOBOH NEATEIBHOCTH B LIENISIX COXPAHEHHUS! CBOETO
3/I0POBbSl M OKpPYXKAIOIEH MPUPOAHON CPe/Ibl; YUUTHIBATD
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aBTOMOOUIIEN B OMACHOCTh BO3JICUCTBUS HA )KUBBIE OPraHU3MBbI OIPEICIICHHBIX
COOTBETCTBHUH C BEILIECTB, TOHMMAasl CMBICII ITOKA3aTeNs MPEAEIBHO T0YCTUMOMN
TEXHOJIOTrNYeCKOM KOHILIEHTpauuu

JIOKYMEHTAaIUEN.
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2. CTPYKTYPA U COJAEPKAHUE YYEBHOM JIJUCIIUILINHBI
BJ. 07 XUMMUA

2.1. O0beM yueOHOM AUCHMIIMHBI M BUABI Y4eOHOIl padoThI

Bua yueOHo# paGoThl O0bem B yacax
O0beM 00pa3oBaTeIbHON MPOrPpaMMBbI I CHUILTUHBI 108
B T. 4.:
OcHoOBHOe coep:KaHue 104
TEOpEeTUYECKOe 00yIeHNe 36
MPAKTHYCCKUC 3aHATHA 44
nabopaTOPHBIC 3aHATHUS 24

IIpo¢deccuoHaILHO-OPHEHTHPOBAHHOE COCPKAHUE (COePKAHUE

NMPUKJIATHOTO MOYJIf) 6
B T. 4.

TEOpPETHYECKOE 00yUeHne 2
MPAKTUYECKHUE 3aHATHS 4

Ipome:kyTounasi arrectanus (1uddepeHupoBaHHDBII 3a4eT) 4
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2.2. TeMaTu4eckuii miaH u coaep:xkanue Jucuumimibl BJ1.07 Xumus

HaumeHoBaHue pa3iesioB H TeM Conep:xanue y4eOHOro MmaTepuasa (OCHOBHOe T NPoecCHOHAIBHO O6bem D opMHupyeMble KOMIETeHIHH
OPHMEHTHPOBAHHOE), JJA00PATOPHBIE H NPAKTHYECKHE 3aHATHS, IPUKJIAJTHON 4acoB
MOIYJIb
1 2 3 4
OcHOBHOe cofep:kanue 104
Paznen 1. OcHOBBI CTPOEHNS BellleCTBA 8
Tema 1.1 OcHOBHOE cofep:kanue 4
Crpoenue aTtoMoB  XuMHYeCKHX | TeoperHueckoe o0ydeHune 2 OK 01
3JIEMEHTOB. CoBpeMmeHHast MOzIENb cTpoeHust atoMa. CUMBOIMYECKHUI A3BIK XUMUH. X UIMUYECKHU IK 1.1
JJIEMEHT. DJICKTpOHHAs KoH(purypaius artoma. Kiaccudukanmus XHMHUECKUX
aneMeHToB  (s-, P-, O-a;mementsr). BaneHTHBIE 37€KTpPOHBL.  BajeHTHOCTB.
DNeKTpoHHas MPHUPOJa XUMHUYECKOM CBS3H. OIEKTPOOTPUIATENbHOCTh. Buabl 2
XUMHUYECKO# CBsI3U (KOBaJICHTHAs, HOHHAS, METAJUTMYECKasl, BOAOPOHAS) U CIIOCOOBI
ee o0pa3oBaHuUs
IIpakTHyeckoe 3aHATHE 2
Pemenue 3amaHmii Ha MCIOJIB30BAaHME XHMMHYECKOM CHMBOJHMKH W Ha3BaHUM 2
COCAMHEHUH TIO0 HOMEHKJIAType MEXKIYHApOJHOTO COI03a TEOPETUYECKONH H
NPUKIAAHOW XUMHM WM TPHUBHAJIBHBIX HA3BaHUHM JJIS COCTABICHHUS XUMHYECKHX
(dbopMyn JBYXaTOMHBIX COCIMHEHUN (OKCHIOB, CYIb(MHIOB, THIAPUIOB U T.NI.) H
JIPYTUX HEOPTaHMYECKUX COeAWHEHUH OTIEeNbHBIX KIIACCOB.
[IpakTHyeckue 3aJaHNs HA YCTAHOBJICHUE CBSI3U MEXAY CTPOCHHEM aTOMOB
XUMHYECKHUX 3JIEMEHTOB U MIEPHOANIECKUM U3MEHEHHEM CBOICTB XMMUYECKUX
3JIEMEHTOB U UX COEJUHEHUI B COOTBETCTBUU C NooKeHueM Ilepuonnueckoit
CHCTEMBIL.
Tema 1.2. OcHoBHOe cofiep:kaHue 4
Tepuoauveckuii 3aKoH 1 TAGIUNA TpakTHYecKoe 3aHATHE 4 OK 01
.M. Menpeeena IMepuonnyeckas cucreMa XuMuueckux saementos .M. Menneneesa. ®usnueckuit OK 02
cmbicn [eprongmueckoro 3akona .M. MeHzaeneeBa. 3aKOHOMEPHOCTH H3MECHEHHS IIK 1.1
CBOWCTB XUMHYECKHUX IJIEMEHTOB, 00pPa3yeMBIX MU IPOCTHIX U CIIOKHBIX BEIIECTB B 4

COOTBETCTBHH C TIOJIOKEHUEM XMMHYECKOT0 37ieMeHTa B [leproandeckoii cucreme.
MonenupoBanue octpoenus Ileproanmdaeckoit TaOIUIBl XUMAYECKUX HIEMEHTOB.
CocraBieHHE STIEKTPOHHBIX KOHQUTYpAIiA aTOMOB XUMHUYECKUX AJIIEMEHTOB.
XapakTepuCcTUKa XUMUYECKOI0 JIEMEHTA MO €r0 MOJIOXKEHUIO B IEPUOAMYECKOM
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cucreMe. MHupoBo33peHdYecKoe U HayqHoe 3HaueHue [lepuoandeckoro 3akona JI.11.
Menneneesa. [Ipornossl JI.11. MenneneeBa. OTKpBITHE HOBBIX XUMHUYECKHX
3JIEMEHTOB.

Pemenune MIPAKTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3a/1aHuH Ha

XapaKTepU3alUl0 XUMHUYCCKUX JJIEMEHTOB «MeTalumdeckue / HeMETaJLTHYSCKHE
CBOMCTBA, 3JICKTPOOTPHUIIATEIILHOCTh XUMHICCKUX 3JIEMCHTOB B COOTBETCTBHH C HX
JJIEKTPOHHBIM CTPOCHUEM U TOJIOKEHHEM B MEPUOIUUCCKON CHCTEME XUMHUYCCKUX
anemenToB JI.M. MenneneeBay

Paznen 2.

Xumnueckue peaknuun

14

Tema 2.1.
XuMHUYecKHEe PeaKIuu

OcHoBHOe coiep:kaHue

TeopeTnueckoe o0yueHnue

Krnaccupukaumss ¥ THIIBI XMMHYECKMX pEAKIMH C y4acTHEM HEOpPraHMYeCKUX
BEIIECTB.  YPaBHEHUS  OKMCICHHA-BOCCTaHOBIEHHUS. CTemeHb  OKHCICHHUS.
Oxucnutens M BoccTaHOBUTENb. COCTaBlIeHHE M YpaBHUBAHHWE OKHCIHUTEIBHO-
BOCCTAHOBUTEINIBHBIX PEAKIUH METOAOM O3JIEKTpOHHOro OanaHca. OKHMCIMTENIbHO-
BOCCTAHOBUTEJIbHbIE DPEAKIMM B IPHUPOAE, NPOM3BOACTBEHHBIX IIpoleccax |
JKU3HEACATEILHOCTH OPraHu3MOB

HpaKTl/l‘leCKOC 3aHATHE

KonuuecTBeHHble OTHOIIEHWS B XUMHH. OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B
XMMHH M pacyeTbl 10 YPaBHEHUAM XHMHYECKHX peakiuid. Moip Kak eIuHHLa
KOJIMYeCcTBa BellecTBa. MomspHas mMacca. 3aKOHbI COXPAaHEHHs MAacChl M JHEPTHUH.
3akon ABoranapo. MoisipHbelii 00beM ra3oB. OTHOCHUTENbHAs IUIOTHOCTh Ta30B.
PacyeTsl 0 ypaBHEHHUSIM XUMHYECKHUX PEAaKLHH C HCIOIb30BAaHUEM Macchl, 00beMa
(HOpMaJIbHBIE YCIOBHUS) Ta30B, KOIMYECTBA BEIIECTBA

CocTaBneHue ypaBHEHHI peakiuii pa3HbIx THIOB. OnpeieseHre TUIA PEaKIUU 10
YpaBHEHHIO XMUMHUYECKON peakiuu. YpaBHEHHS OKHCICHUS-BOCCTAHOBIICHHUSL.
Crenenn OKHUCJICHUS. OKHCIIUTEIb u BOCCTaHOBUTEIL. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIMU B MPUPOJE, TMPOM3BOACTBEHHBIX Mpoleccax U
KU3HEACATEIIBHOCTH OpraHn3MoB. OKHCIHTENLHO-BOCCTAHOBUTEIILHBIN TMOTEHIUAT
cpensl. CocraBiieHHE U YpaBHUBAHHUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA
METO/IOM 3JIGKTPOHHOTrO OajaHca. THUMHYHBIE HEOPraHMYECKUE OKHCIUTEIH |
BOCCTAHOBUTEIH. DJIEKTPOJIN3 PACTBOPOB U PACILIABOB COJEH.

OK 01
IK 1.1

Tema 2.2
DIIeKTPOJIUTHYECKAS THCCONNAINSA

OcHoBHOe conep:kaHue

TeopeTuueckoe o0yueHue
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M MOHHBLIH 00MeH

Teopw{ SHGKT‘I)OJII/ITI/I‘IGCKoﬁ Jucconuanuu. PCaKHI/II/I HOHHOI'O oOMeHa.
CocraBiieHue peaKHI/Iﬁ HOHHOI'O0 OOMeHa IMyTeéM COCTABJICHUA WX TMOJHBIX U
COKpAICHHBIX NOHHBIX ypaBHeHHfI. 3aZ[aHI/I$I Ha COCTaBJICHHUEC MOHHBIX peaKHI/Iﬁ

JlabopaTopHble 3aHATUS

JlabopaTopHast paboTa “THUIbl XUMUYECKUX PEaKLvi”.
HccnenoBanue THIOB (IO COCTABY M KOJIUYECTBY HCXOHBIX U 00Pa3yrOIIHXCS

BEIIIECTB) U MPU3HAKOB XUMHYECCKUX peakimii. [[poBeicHrne peaKIuii HOHHOTO
oOMeHa, onpeieNieHre Cpe/ibl BOJHBIX PACTBOPOB. 3a/IaHUs HA COCTABJICHUE MOHHBIX
peakuui

OK 01
OK 04

KonTpoasnas padora 1.

CTpOCHI/Ie BCHICCTBA U XUMHUYCCKUE PCAKIIUH.

Paznen 3.

CTpoeHHe U CBOHCTBA HCOPraHu4e¢CKUX BEIICCTB

30

Tema 3.1.
Knaccuduxanusi Heopranmyeckmnx
coeIMHEHMIT M UX CBOIICTBA

OcHoBHOe CoaepKaHue

TeopeTn'leCKoe oﬁyl{elme

IIpeamer Heopranudeckoit xumun. Kimaccuukariyss HCOPraHUIECKUX BEIIECTB.
ITpocTeie u cnoxHble BemecTBa. OCHOBHBIE KJIACCHI CIOKHBIX BEHIECTB (OKCHIBI,
THIIPOKCHUJIBI, KUCIIOTHI, COJIM). ATperaTHbIe COCTOSIHUS BellecTBa. Kpucrammmueckue
¥ amop¢HbIe BemecTBa. THITBI KPUCTAIIMYECKHUX PEIIETOK (ATOMHas,
MOJIEKYJISIpHasl, HOHHAsI, METaJUTM4ecKas). 3aBUCUMOCTh (PU3MUYECKUX CBOIMCTB
BEIECTBA OT TUIIA KPUCTAJUIMYECKOH peweTku. [IpnunHb MHOr00Opas3us BEIIECTB.

l'[palcanecmle 3aHATUA

HomeHnknatypa HEOpraHMYeCKHX BEIECTB: Ha3BaHHE BEILECTBA UCXOI U3 HX
XUMHYECKOH (POPMYIIBI HJIM COCTaBIEHHE XMMHUUYECKOH (hOPMYJIBI HCXOAS U3
Ha3BaHUA BemecTBa 1o MmexxayHapogHoi (MIOITAK) mwnu TpuBHaibHOM
HOMEHKJIaType.

Pemenne npakTHYeCKUX 3aJaHUH 110 KJIacCH(HUKALMN, HOMEHKJIATYpe ’

XUMHUYECKHM (pOpMysIaM HEOpPraHMYECKHX BEIIECTB PAa3IHMYHBIX KJIACCOB (yrapHBIH
ras, YrJIeKHCIIBII ra3, aMMHaK, ralleHast U3BeCThb, HeralleHas H3BeCThb, IUThEBast Cola
U IPYIruX):Ha3bIBaTh M COCTABIATH (POPMYIIBI XUMHUUYECKHUX BEIIECTB, ONPEACIIATh
MPUHAUISKHOCTH K Ki1accy.

Uctounnkn xuMudeckoi HHPpOpMaIun (CpeacTBa MacCoBOM MH(OPMAIIHH, CETh
Wntepner u npyrue). [lonck na(pOpManum mo Ha3BaHUAM, HACHTH()HUKATOpAM,

CTPYKTYPHBIM (hopMyIIaM.

OK 01
OK 02
IK 1.1
K 1.2
IK 1.3

Tema 3.2.
Pu3nKko-XxuMHUYECKHE CBOIICTBA

OcHoBHOe conep:kaHue

14

TeopeTuueckoe o0yueHue

OK 01
OK 02
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HEOPraHn4eCKUuX BeIIeCTB

Meramel. O6mue gpruzndeckne U XMMHYECKHE CBOMCTBA MeTaiioB. CriocoOs!
MOTy4eHHs. 3HaYeHHUE METAIJIOB M HEMETAJIOB B IIPUPOJIE U KHU3HEIESTEIILHOCTH
YeJIoBeKa U OpraHu3MoB. Koppo3ust MeTaioB: BHIbI KOPPO3UH, CIIOCOOBI 3aIIUTHI OT
KOpPpPO3HH.

Hemeramner. O0mue pu3nueckne 1 XUMHIECKHE CBOHCTBA HEMETAILIOB. THITUYHBIE
cBoiictBa HemetainioB 1V-VII rpymnmn. Knaccudukanys u HoMeHKIaTypa coeIMHEHUH
HemeTa/u1oB. KpyroBopoThl OMOreHHBIX 3JIEMEHTOB B IIPHPOJE.

XUMHUUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX BEIECTB (OKCHIOB,
THJPOKCHUJIOB, KUCJIOT, COJIEH U JIp). 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
MPOCTHIX BEIECTB, BOJOPO U HBIX COCTUHEHUI, BHICIIUX OKCHUAOB U THIPOKCHU/IOB.

HpaKTl/I‘{ECKl/Ie 3aHATHUSA

CocraBieHue ypaBHEHHH XMMUYECKHUX PEaKIUH ¢ yJacTHEM MPOCTBIX M CIOKHBIX
HEOPraHWYECKUX BEIIECTB: METAJIJIOB UM HEMEeTAaJJIOB;  OKCHIOB METaJUIOB,
HEMCTAJIJIOB U aM(bOTCprIX OJICMCHTOB, HCOpFaHI/I'-IeCKI/IX KHUCJIOT, OCHOBaHI/Iﬁ u
aM(OTEpHBIX THAPOKCHJIOB, HEOPTaHMYECKUX COJICH, XapaKTepU3yIOIIUX HX
CBOICTBA.

Pemenue npakTuko-OpueHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HAa CBOMCTBA,
COCTaB, Oy4eHUE U 0e30MaCHOE UCTIOIb30BAHIE BAKHEHUIINX HEOPTaHUYECKHX
BEILIECTB B OBITY M PaKTUUECKON EATEIHHOCTH YeTIOBEeKa

JlaGopaTopHble 3aHATHS

JlabopaTopHast pabora «CBOICTBa METAJNIOB U HEMETAJIIIOB)

HccnenoBanne GU3MYECKUX U XMMHUYECKHX CBOMCTB METAIIOB M HEMETAJLIOB.
Pemenne skcriepUMEHTaNIBHBIX 33124 110 XUMUYECKUM CBOMCTBAM METAIIOB U
HEMETaJUIOB, I10 PACIIO3HABAHHIO M IOIYYCHUIO COSTUHEHNI METaJLIOB U
HEMETaJlIOB.

K 2.2

Tema 3.3.

IIpou3BoACTBO HEOPraHUYECKHUX
BewecTs. Unenruduxanmus
HEOPraHUYeCKUX BellecTB

OcHOBHOe CoACPKaHUuEe

10

TeopeTuueckoe o6yueHue

OO6mrre mpeACcTaBICHUS O IPOMBIIUIEHHBIX CITOCO0aX MOTyIeHNST XUMHUIECKUX
BEIIECTB (HA IpUMepe IMPOU3BOICTBA AMMHUAKa, CEPHOU KUCIIOTHI).

YepHas u nBeTHast Metauryprus. IIpaktnyeckoil MpUMEHEHNE IEKTPOIU3a ISt
TIOTYYEHHMS. IETOYHBIX U IIEJIOYHO3EMENbHBIX METAIOB U allfoMUHUS. CTEKIIO 1
CHJIMKATHAasl IPOMBIIIIICHHOCTb.

[Ipobnema 0TX0A0B U MOOOYHBIX TPOAYKTOB.

IpakTHyeckue 3aHATHSA

OK 01
OK 02
OK 04
IK 1.1
K 1.2
IK 1.3
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Pemenne OKCIICPUMCHTAJIBHBIX 3aJa4 10 XWUMHUYCCKUM CBOMCTBAM METAJUIOB U
HEMCTAJJIOB, TI0 PACIIO3HABAHUIO U TOJTYYCHHIO COGﬂI/IHGHI/IfI MCTAJIZIOB U
HCMCTAJIJIOB.

JlabopaTopHble 3aHATHS

JlabopatopHas pabota «neHTH(UKAITNST HEOPTAHUICCKUX BEIICCTBY.
WneHTndukanms HEOPTaHMYECKUX BEIISCTB C HCIOIB30BaHUEM WX (DHU3HKO-
XUMHYECKHX CBOMCTB, XapaKTepPHBIX KAadeCTBCHHBIX peakiuii. KadecTBeHHBIC
peakIyu Ha cyabGaT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHUS

KonTpoabsnas pabora 2

CsolicTBa HCEOPTaHUYCCKUX BEUICCTB.

Paznen 4.

CTpoeHne U CBOMCTBA OpPraHn4eCKuX BeHIeCTB

Tema 4.1.

Knaccuduxanusi, cTpoeHHe H
HOMEHKJIATyPa OpraHuYecKuX
BEIECTB

OcHoBHOe coaepkaHue

TeopeTn'leCKoe oﬁyl{elme

IIpenMer opranndeckoil Xxumuu. B3anMocBsa3b HEOPraHUYECKUX U OPraHUYECKHUX
BelecTB. MecTo u 3HaueHHe OpraHM4eCKON XUMUHU B CUCTEME €CTECTBEHHBIX HAYK.
XUMHUUYECKOE CTPOECHHUE KAK MOPAIOK COEAUHEHHU aTOMOB B MOJIEKYJIE€ COITIACHO MX

BajieHTHOCTH. OCHOBHBIE ITOJIOKEHHUS TEOPUHN CTPOCHUA OPraHNICCKUX COG}II/IHGHI/Iﬁ
A.M. bytnepoBa. YTaepoaHbIii CKeleT OpraHHYecKoi MOJIEKYNIbl. MoeKysipHbIe 1
CTPYKTYpHBIE XUMHYecKHe (popMyibl. 3aBUCHMOCTH CBOHCTB BELIECTB OT
XUMUYECKOI0 CTpOoeHUs MoJeKyn. M3omepus u uzomepsl. [lonstue o
¢bynkuponanbHou rpymre. Paaukai. [IpuHnmn knaccudukauy OpraHnuaecKux
coelMHEHUH. MeXyHapoiHast HOMEHKIIATypa U MPHUHIMITBI HOMEHKIATYPBI
opraHndeckux coequHeHui. IloHsTHE 00 a30TCOAEPKAILUX COETUHEHUSAX,
OMOJIOrMYECKU aKTUBHBIX BELIeCTBaxX (YIIIeBOJax, JKUpax, Oenkax u jp.),
BBICOKOMOJIEKYJISIPHBIX COETUHEHHUAX (MOHOMED, NOJIIUMED, CTPYKTYPHOE 3BEHO)

OK 07

l'[palcanecmle 3aHATUA

Homenknatypa opraHu4ecKnX COeIMHEHUH OTAEIBHBIX KIaCCOB (HACBIIICHHBIE,
HEHACHIIIEHHBIE, APOMAaTHYECKHE YTIIEBOIOPOIBI, CIIUPTHI, (DEHOJIBI, allbIeTHIb,
KETOHBI, KapOOHOBBIE KUCIOTHI U Ap.). CocTaBieHNe MOTHBIX W COKPAIICHHBIX
CTPYKTYPHBIX (DOPMYJT OPTaHUUECKHX BEIIECTB OTAEIBHBIX KJIACCOB, HCIONB3YSI NX
Ha3BaHMA 110 CHCTEMAaTHYECKOH M TPUBUAILHOM HOMEHKJIATYpE (3THIICH, alleTHIICH,
rinepuH, GheHon, GopManbaerua, yKCycHast KHCTIOTa, TIHINH). PacdeTst
mpocTeitiel GopMyITbl OpraHMIECKON MOJIEKYIIBI HCXOAS U3 DIIEMEHTHOT'O COCTaBa

(5 %).

Tema 4.2

OcHoBHOe conep:kaHue

14
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CpoiicTBa OpraHn4YecKux
coeAMHeHMIT

Teopernueckoe o0yueHue

DU3UKO-XUMHYECKHE CBOWCTBA OPTraHUYECKUX COCAMHEHHIH OTACNBHBIX KJIACCOB
(ocobeHHOCTH KITaccH(UKAMU ¥ HOMEHKJIATYphl BHYTPH Kjlacca: TOMOJIOTHYECKHH
psin U obwasi popmyna; u3oMepus; (GU3NUECKHE CBOICTBA, XUMHYECKUE CBOWCTBA,
CIIOCOOBI TIOTYYCHHUS):

- penesIbHbIC YIIeBOA0pOobl. ['OpeHre MeTaHa Ka OJIMH U3 OCHOBHBIX HCTOYHHKOB

TCIJIa B IIPOMBIIIIJICHHOCTHU U 6I)ITy. CBolicTBa MMPUPOAHBIX YIJIEBOAOPOAOB,
HaXO0KACHUEC B MPUPOJAC U IIPUMEHCHUC AJIKAHOB,

- HENPEACIIbHBIC U apOMATUYCCKUE YTTIEBOAOPOIbI. HOJ'H/IMepI/BaLII/IH OTUJICHA KaK
OCHOBHOC€ HallpaBJICHHUEC MCIIOJIb30BaHUA. FOpeHI/Ie alCTUJICHa KaK HICTOYHHUK
BBICOKOTEMIIEPATYPHOT'O INIAMCHU JIJI1 CBAPKH U PE3KHU METAJIJIOB,

- KHUCJIOPOJCO/IepKAallie COEAWHEHUs (COMPTHI M (DEHOJNBI, aJbJICTHIbl U KETOHBI,
KapOOHOBBIE KHCIIOTHI W 3(UPHI, XUPBI, yrieBoabl). [IpakTuueckoe NpUMeHEHHE
STHJICHIJIMKOIIS, TIIUIeprHa, ¢peHona. [Ipumenenue popmanbiaeruia,

aleTab/Ieru/ia, yKCyCHON KMCIOThL. Mblla Kak COJIM BBICIIMX KAPOOHOBBIX KHCIIOT.

Moroime cBOMCTBA MbLIA;

- a30TcoAepXKalIue CoeqUHEHNUs (AMUHBI M1 aMUHOKUCIIOTHI, OCTIKH).
BricokoMoneKkynsapHble COeNHEHHS! (CHHTETHYECKHEe U OUOJIIOrMYECKH-aKTUBHBIE).
MoHoMep, nonuMep, CTpyKTypHOe 3BeHo. [lomnMepuzamus 3THIEHA KaKk OCHOBHOE
HAalpaBJICHUE €ro UCIIOIb30BAHMSI.

T'enernyeckas CBA3b MEXY KJIACCAMU OPraHUYECKUX COCIUHEHUI

l'[palcanecmle 3aHATHSA

CBoiicTBa OpPraHMYECKHX COSITUHEHUH OTAENBHBIX KIAacCOB (TpUBHAIBHAS U
MEXIyHapoIHasi HOMEHKIATYpa, XUMUYECKUE CBOMCTBA, CIIOCOOBI MOTYyYEHHA):
npenesbHble (aIKaHbl ¥ UKIOAIKAHbI), HellpeleIbHbIe (aJIKeHBI, QJIKUHBI 1
AJIKaIMeHBI) U ApOMATHYECKHUE YIIIEBOIOPOIBI, CHIUPTHI U (PEHONIBI, KapOOHOBBIE
KUCJIOTHI ¥ 3()HPBIL, aJbJETUABl K KETOHBI, aMHHBI 1 aMHHOKHCIIOTHI,
BBICOKOMOJIEKYIISIPHBIE COSTMHEHUS. 3a/laHus Ha COCTaBIICHHE YPaBHCHUH
XHMHYECKHX PEaKIUid C y4acTHeM OpraHMYeCKHX BEILECTB Ha OCHOBAHHWH HX
COCTaBa M CTPOCHHUS

CocraBneHue cxeM peakmuii (B TOM 4YHCIE 10 TPEIIOKEHHBIM IIEMOYKaM
MIPEBPAIICHNH),  XapaKTEepU3YIOIINX  XMMHYECKHE CBOWCTBA  OPraHMYECKUX
COCIMHEHUH OTAENBHBIX KJIACCOB, CHOCOOBI WX TIOJNIydeHHS] W Ha3BaHHUE
OPraHMYECKUX  COCAUHEHMA 1O  TPUBUAIBHOW  WIM  MEXIYHAPOIHOU
CUCTEMAaTHYECKON HOMEHKIIATYpE.

OK 01
OK 02
OK 04
MK 1.1
K 1.2

K 1.3
K 2.2
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Pemenne MPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTUICCKUX 33.]_'[3.HI/II\/’I Ha CBOMCTBa
OPraHn4CCKuX COGI[I/IHGHI/Iﬁ OTACJIIBHBIX KJIaACCOB

JlabopaTopHble 3aHATHS

JlabopatopHasi paboTa «[lomydeHne STHICHA 1 U3YYCHHE er0 CBOWCTBY
[NonmyveHue 3THIEHA 1 U3yYSHUE ero CBOWCTB. MOIeTUPOBaHHE MOJICKYIT 1

XUMHWYCCKUX HpeBpaHleHI/Iﬁ Ha IpuUMEpe 3TaHa, STUJICHA, allCTUJICHA U Jp.

Tema 4.3

NnenTudukanus opraHudecKux
BEIIECTB, MX 3HAYEHHE U
npuMeHeHne B ObITOBOI U
NMPOU3BOJACTBEHHOI /1e5ITeJILHOCTH
Yeji0BeKa

OcHoBHOe coaepkaHue

10

TeopeTnueckoe o0yueHnue

Buooprannyeckne coenauHenus. [lpumeHeHune M OuoJOrMuecKas pojib YIJIEBOJOB.
OkucieHre yriieBOAOB — HWCTOYHUK OHEPrMU JKUBBIX oOpraHu3MoB. OOiactu
NPUMEHEHUS] aMUHOKHCIIOT. [IpeBpaimieHue O€NKOB IUIM B OpraHu3Me.
buonornueckne ¢yHkuum OenkoB. buomornueckue ¢GyHKImMM kHpoB. Ponb
OpraHW4ecKOW XUMHH B PELICHUHU POOJIEeM MUIIEBOH 0€30MacHOCTH.

Posib opraHnueckoil XMMUM B PEIISHUH MTPOOJIEM SHEPreTHUecKol 0e30MacHOCTH, B
pa3BUTUN MEIUIIMHBI, CO3JJaHWU HOBBIX MaTCPUAIOB, HOBBIX MCTOYHHUKOB JSHEPIruun
(aypTepHATHBHBIE HCTOYHUKM HHEPruu).OMacHOCTh BO3JACHCTBUS Ha JKUBBIC
OpraHM3Mbl OPraHUYECKHUX BEILIECTB OTICIBbHBIX KIACCOB (YIJIEBOAOPOJbI, CHMUPTHI,
(eHONBI, XJIOPOPraHUYECKUE MPOU3BOJHBIC, albICTHABI U Ip.), CMbICHI MOKa3aTels
HpeIeNIbHO JIOMyCTUMON KOHIIGHTPALuu

JlaGopaTopHble 3aHATHS

JlaGopaTopHast pabora: “UneHTHU]UKALMS OPraHUYECKHX COCAWHEHUI OTAENbHBIX
KJ1accoB”

Wnentudukanys OpraHMYeCKHX COSIMHEHUH OTHENBHBIX KiIaccoB (Ha NpuUMepe
QJIBJIETH/IOB, KpaxMala, YKCYCHOH KHCIIOTBI, OENKOB M T.I.) C MCIOJIb30BAHHEM HX
(M3UKO-XMMHYECKUX ~ CBOMCTB M XapaKTePHBIX  KAueCTBEHHBIX  PEaKIHid.
Henatypanus Oenxa npu HarpeBaHun. L[BeTHble peakimm OenkoB.Bo3HHKHOBEHHE
AQHAJMTHYECKOTO CUTHAJIA C TOYKH 3PEHUS] XUMUUECKHX TPOLECCOB MPH MPOTEKaHUN
Ka4eCTBEHHON peakIWH, TI03BOJIONMIEH HACHTHU(GUINPOBATh MPEIOKECHHbBIE
OpraHWYECKHE BEIECTBA

OK 01
OK 02
OK 04
MK 1.1
K 1.2
IK 1.3
K 2.2

KonTponbnas padora 3

CrpyKTypa 1 CBOWCTBAa OPTaHWYECKHX BELIECTB.

Paznen 5.

Kunernueckue 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX PeaKIMii

10

Tema 5.1.

TepmoauHamuyeckue
3aKOHOMEPHOCTH MPOTEeKAHMS
XMMHUYeCKuX peakuuii. PaBHoBecue

OcHoBHOe conep:kaHue

TeopeTnueckoe o0yueHnue

Knaccudukarus XuMIdecKix peakifii: 1Mo TerIoBoMy 3G GeKTy, 00paTUMOCTH.
TermoBeie 3G HEKTH XUMUYECKUX peaknnii. TepMOXUMIUECKUE YPaBHEHUS.

OKO1
OKO02
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XMMHMYECKHUX peaKIuii.

OOpatuMocTh peakiid. XuMHYeCKOe PABHOBECHE M €ro CMEIIEHHE TI0]T IeHCTBHEM
Ppa3nuIHBIX (PAaKTOPOB JJISl CO3JIAHUS ONTUMAJIBHBIX YCIOBHH MTPOTEKaHUS
XMMHYECKHX MPOIIECCOB.

[onsiTre 00 sHTANBNMYU U HTponUH. JHeprust [ nooca. 3akon ['ecca u ciencTBus U3

Hero. Pornb cMetenus PaBHOBECHA B TCXHOJIOTHYCCKUX ITpOLECCax.

IpakTHyeckue 3aHATHS

[punnun Jlelllatense. BausHue pa3nuyHbIX (aKTOPOB HA H3MEHEHHE PaBHOBECHS
XUMHMYECKUX peakuid. 3aKOH JeHCTBYIOINX MacC U KOHCTaHTa XUMHUYECKOT0
paBHOBecHsl. PacueTsl paBHOBECHBIX KOHIIEHTPALIUIl pearupyromyx BeecTB U
NPOAYKTOB peakiuii. Pacuersl TeruioBoro s dexra peaxiyu.

Perenne npakTUKO-OpUEHTHPOBAHHBIX 3aJaHNUI Ha IPUMEHEHHE TPUHIUIA
JlelllaTenbensiHaX 0k A€HUE HAIIPABJICHUS CMELICHUS PAaBHOBECUS XUMUYECKUX
peakuuii 1 aHanu3 GakTopoB, BIHSIONIMX HA CMELIEHHEe XUMHYECKOr0 PABHOBECHSI.

JlabopaTopHble 3aHATUS

JlabopaTopHas pabora «/3ydeHue BIUsSHIE Pa3IHMYHbIX (AKTOPOB Ha CMEICHUE
XUMHUYECKOI'0 paBHOBECHUS». HCCHC}IOBaHHe BJIMSAHUA U3MCHCHUA KOHIICHTpAallun
BEIECTB, PEAKIMH CPeIbl ¥ TEMIIePaTyphl Ha CMEIEHHEe XUMHUYECKOI'0 PABHOBECHSL.
CpaBHEHHE MOJTyYEHHBIX PE3YJIbTATOB C TEOPETHYECKH IPOrHO3UPYEMBbIMHU Ha
ocHoBe npuHuuna Jlelllarense.

MK 1.1
K 1.2
K 1.3

Tema 5.2.
CKopocTh XUMHYECKHX PeaKIuii.
XumMHuecKkoe paBHOBecHe

OcHoBHOe coaepxkaHue

TeopeTuueckoe odyueHune

CKOpOCTh peakiuu, ee 3aBHCUMOCTh OT pPa3JIMdHbIX (DAKTOPOB: TMPHPOJIBI
pearupyromux BeleCTB, KOHICHTPALUU PEarHpyIOUINX BEIIECTB, TEMIIEPATyphl H
VIO PEaKIMOHHON MOBepXHOCTH. TermoBbie 3()(GEeKThl XUMUUECKUX PEaKIUH.
OK30- ¥ SHAOTEPMUYECKHE, PEAKIIHH.

OO6paTuMOCTh peakiyif. XMMHYeCKOe pAaBHOBECHE U €r0 CMEIICHHE MO IeHCTBHEM
pasmuUHBIX (pakTOPOB (KOHIIEHTPALMS PEATeHTOB MIIH MIPOIYKTOB PEaKITHH,
JaBJIEHUE, TEMIIEPaTypa) Ui CO3JaHNs ONTHMAIbHBIX YCIOBUH MPOTEKaHUS
xumuueckux npoueccos. [Ipunuun Jlelllatense

HpaKTl/l'leCKl/le 3aHATHUA

Pemenre mMpakTUKO-OPUEHTUPOBAHHBIX 3aJ@HMH HAa aHAIN3 (DAKTOPOB, BIIMSIOIINX
Ha W3MEHEHHE CKOPOCTH XHMHYECKOW PEaKUH, B T.4. C MO3UIUH IKOJIOTHYECKH
LeNIecoo0pa3HOro TOBEACHUS B OBITY W TPYHAOBOH IEATEIBHOCTH B LENAX
COXPAHEHHUS CBOETO 3JJ0POBbsI U OKPYXKAIOUIEH MPUPOAHOIN CpebL.

Pemenune npakTuKko-OpUEHTUPOBAHHBIX 3aJaHUI HA NpUMEHEHUE npuHIMna Jle-
IaTenpe [T HAXOXKACHUS HAITPABIEHHS CMEIEHHS] PABHOBECUSI XUMUYECKOU

OK 01
OK 02
IK 1.1
K 1.2
K 1.3
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PCaKM U aHaJIn3 q)aKTOpOB, BJIMAONINX HAa CMCHICHUEC XUMUYCCKOI'O paBHOBECHS

Paznen 6. PacTBoOpBI 8
Tema 6.1. OcHOBHOE conep:kanue 4
IousiTHE 0 pacTBOpax TeopeTnyeckoe obyuenue 2 Ok 01
PactBopenne kak  ¢usuKo-xummdeckuii  mporecc.  PactBoppl.  CrocoObr OK 02
NIPUrOTOBJIEHUA pPAacTBOpPoB. PacTBopuMocTs. MaccoBass [0 PacTBOPEHHOIO OK 07
BemecTBa. CMBICT TOKa3zaTens MpeaesbHO JOMYCTUMON KOHILEHTpalMd U ero
UCIIOJIb30BaHKE B OLIEHKE IKOJIOTNYECKON 0e30MacHOCTH.
[IpaBuna »5KoONOTMYECKH 11€1€COO0pa3HOrO TMOBEACHHS B OBITY W TPYJIOBOH 2
JIeSITeIbHOCTH B LIENSIX COXPAHEHHUs CBOETO 3J0POBbS M OKpPYXKAaIOLIeH MPUpPOIHOU
Cpellbl; ONIACHOCTh BO3/ICHCTBUS Ha JKMBBIE OPraHU3MBbI ONPEACICHHBIX BEIIECTB.
Pemienne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JaHUI Ha PaCcTBOPHI,
HCIIOJIb3YEMBIC B 6BITOBOﬁ )41 HpOHBBO}]CTBeHHOﬁ JACATCIBHOCTHU YCJIOBCKA
IlpakTH4eckue 3aHATHS 2
Pemienue 3ajau Ha MPUTOTOBJIEHHUE PACTBOPOB.
PemieHne mnpakTUKO-OPUEHTUPOBAHHBIX pACYETHBIX 3aJaHUld Ha JUCIEPCHbIE
CHCTEMBI, UCIIONb3yeMble B OBITY M NPOU3BOACTBEHHOW IEATENBHOCTH YelOBEKa, C 2
MO3UIIMKA JKOJIOTMYECKOH OE30IMacHOCTH IOCIEICTBUH M TI'PaMOTHBIX pELICHHN
npobJieM, CBSI3aHHBIX C XMMUEH.
Tema 6.2. OcHoBHOe cofiep:kaHue 4
HccienoBanue cBOCTB pacTBOPOB JlaGopaTopHble 3aHATHS 4
JlabopaTopHas pabora «IIpuroroBieHue pacTBOpPOB» 2 OKO1
[IpuroroBnenne pacTBOPOB 3aJaHHON (MOJSPHOM) KOHLEHTpamuu (C MpPaKTHUKO- OKO02
OpPHUEHTHUPOBAHHBIMH BOIIPOCAMH), OIPEJIEIICHUE CPE/ibl BOJHBIX PACTBOPOB. OK 04
JlaGoparopHas pabota «I[IpuroroBneHue pacTBOpOB». 2
Pemenue 3a1a4 Ha IPUrOTOBIIEHUE PACTBOPOB
IIpodeccrnonaibLHO-0pHEHTHPOBAHHOE Colep:kaHue (cofep:kaHHe MPHKJIATHOTO MOIYJIs1)
Paszpen 7. Xumus B ObITY U IPOU3BOACTBEHHOI JeATeIbHOCTH Ye/I0BeKa 6
TeopeTnueckoe o0yueHue 2
Tema 7.1 Hogeilmune nocTMXEHUsT XUMUYECKOM HAYKM M XUMHUYECKOW TEXHONOruu. Poinb OK 01
Xumusi B ObITY M IPOM3BOJCTBEHHOM | XMMHU B 00ECTIEYEHHH 3KOJOTMYECKON, SHEPreTHYECKOH N NMUILEBON OE30MaCHOCTH, OK 02
JeSITeILHOCTH Ye/I0BeKa pa3BUTHM MeOWIMHBL [IpaBmia IMoMCKa W aHadM3a XUMHYECKOH WH(opManuu 3 2 0K 04
pa3NUYHBIX WCTOYHMKOB (HaydyHas W y4eOHO-HaydHas JUTEpaTypa, CpEACTBa
MaccoBoi uH(popmanun, cetb HTEepHET) OK 07
IpakTu4ecKue 3aHATHS 4 K 2.3

Ilonck m aHamm3 KEHCOB O NPUMCHCHUN XUMHYCCKHUX BCHICCTB H TEXHOJOTHI C
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yueToM Oyaymeli npodecCHOHANBHOW JESTENBHOCTH IO TeMaM: BasKHCHIITe
CTpOUTENbHBIE MaTepHalibl, KOHCTPYKIIMOHHBIE MAaTepHUallbl, KPacKu, CTEKJIO,

KepaMuKa, MaTepUaNIbl JUIs JICKTPOHUKY, HAHOMATEPUAIbI, TCKCTIIHLHBIC BOJIOKHA, 4
HWCTOYHUKH SHEPTHH, OPraHWMYCCKHE M MUHEpaJbHBIC YIOOPCHUS, JCKAPCTBCHHBIC
BEIIECTBA, OBITOBASI XUMUSL.
3ammuTa:[IpencrapieHne pe3ybTaTOB PEIICHHS KEHCOB B (opMe MUHH-IOKIANA C
Tpe3eHTaIen
IIpoMekyTOUHASI ATTECTAIUS 4
Bceero: 108
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3. YCJIOBUS PEAJIM3AIIAU ITIPOT PAMMBI OBIIIEOBPA3OBATEJBLHOM
JUCHUIIVIMHBI B/1.07 XUMUA

3.1 MaTepuajibHO-TeXHHYeCKOe o0ecrevyeHne

JUia peanu3anuu MporpaMMbl y4eOHON JMCUUIUIMHBI HMEETCSl CJEAYyIoIllee CIEeLHUaIbHOe
nomeleHue: kabuHer «dusuka. Xumus».

[lomemienne kaOuHeTa cOOTBETCTBYET TpeOoBaHUsAM CaHUTApHO-3MUIEMHOIOIMYECKUX
npaBus 1 HopmaTuBoB (CanlluH 2.4.2 Ne 178—02): ocHallleHO TUIIOBBIM 0OOPYAOBAHHUEM, B TOM
qyclie CHEelUalM3UpOBAaHHON y4yeOHOW MeOeNbl0 M CpeiCcTBaMU O0YydeHHUs, HEOOXOIUMBIMH JUIS
BBITNIOJIHEHUS TPEOOBAHUI K YPOBHIO NMOATOTOBKH 00Yy4aOLIUXCSl.

Oo6opynoBanue yueOHOro kabuHera (HarjsiiHbIe MOCOOMs):

HAa0OPBI TIAPOCTEPIKHEBBIX MOJICICH MOJICKYJ, MOJEIH KPUCTAIUTMUECKUX PEIICTOK, KOJIICKIIUU
IMPOCTBIX W CJIOKHBIX BCHICCTB 1500503051 KOJUICKOWH IIOJMMCEPOB; KOJUICKHOUA TOPHBIX IOPOA H
MHHEpaJoB, Tabauia MenjeneeBa, yaeOubie GumbMbl, uppoBbIe 00pa30BaTEIbHBIE PECYPCHI.

TexHnuyeckue cpeacrBa 00y4eHHUsi: KOMIIBIOTEP C YCTPOMCTBAMHU BOCIIPOU3BEICHUS 3BYKA,
MIPUHTEDP, MYJIbTUMEANA-TIPOCKTOP C SKPAHOM

Oo0OopynoBanue Jadoparopum H PpadoYux MecT Ja0OpPaTOPUM: MEH3YPKH, TIHUIETKU-
KareJIbHUITBI, TEPMOMETPBI, MUKPOCKOTI, JYIbI, IPEIMETHBIE ¥ TTOKPOBHBIE CTEKJA, TJIAHIICTHI IS
KaleJabHBIX peakluui, (GuiabTpoBaibHas Oymara, MPOMBIBAJIKU, CTEKJISTHHbIE MPOOUPKH, PE3UHOBBIE
npoOku, (GoHApUKH, HAOOp PEAKTUBOB, CTEKJISHHBIC IMAJIOYKH, ITATUBBI I MPOOHUPOK; MEPHBIE
IAJUHIPHI, BOPOHKH CTEKJISTHHBIE, BOPOHKH JIeIuTeNbHbIe muuHapuieckue (50-100 mi), ctynku ¢
nectukoM, (apdopoBeie Yamiku, MUHIETH, QUIBTPHI OyMaXkHbIE, BaTa, MapJiisi, YacOBBIE CTEKIa,
ANIEKTPOIUIUTKH, JaOOPAaTOpHbIE IITATUBBI, CIUPTOBBIE TOPENIKH, CIIUYKU, IPUOOp VIS MOTYYCHUS
ra3zoB (WK MpOOHPKa ¢ Ta300TBOAHON TPYOKOit), nepkaTesd A7 TPOOUPOK, CKIISTHKH ISl XpaHCHHS
PEaKTHBOB, pa3JaTOYHbIC JIOTKH; XuMU4eckue crakadbl (50, 100 m 200 mur); mimarTenad; MTUHIETHI;
TUTEIBHBIC MIUIIIBI; CEKYHAOMEPHI (TaiiMepbl), MepHbIe mpooupku (Ha 10—20 M) U MepHBIE KOJIOBI
(25, 50, 100 1 200 mur), BoasiHast O6aHs (MM TEPMOCTAT), CTCKJISTHHBIC TAJTOYKH; KOHUYECKUE KOJIObI
st tutpoBanus (50 m 100 mut); MHIAMKATOPHBIE TOJOCKH JUIs omnpeaeneHus pH um crangapTHas
WHJIMKATOpHAs ITKaJla; YHUBEPCATbHBIN MHAMKATOP; muneTku Ha 1, 10, 50 M (wnm mo3atopsl Ha 1, 5
u 10 M), GropeTKy JuIsi TUTpOBaHUs, MeauImHCKkre mmpuibl Ha 100—150 M, maGopaTtopHbie W/umm
aHalMTU4ecKkue Bechl, pH-MeTphl, cymmibHbIN 1Kad, U ap. 1aboparopHoe 000pyI0BaHHE.

3.2. UndopmannonHoe obecriedeHue peaau3anum NporpamMmmbl

Jliia peanuzanuu nporpamMmbl OMOIHOTEUHbIN (HOHT 00pa30BATENBHOM OPraHU3aluK OCHAIIEH
MEYaTHBIMU U DJEKTPOHHBIMH  00Opa3oBaTeNbHBIMM ¥ HH(POPMALMOHHBIMU  pecypcami,
pexomenoBaHHEIME DYMO, 1111 HCIOIb30BaHUS B 00pa30BaTENBHOM MpoIiecce.

3.2.1 OcHOBHBIE TEYATHLIE H3TAHU:

1 T'abpuensH, O.C. Xumusi: yueOHUK A CTYJIEHTOB MPO(ECCHOHATIBHBIX 00pa30BaTEIbHBIX
opranu3zanuii, ocsanBarouiux npodeccuu u crenuaabHoctu CIIO / O.C. T'abpuensn, U.I'. OctpoymoBs.
— Mockga: Ilpocsemienue, 2021. — 128 ¢. — TekcT : HENOCPEACTBEHHBIH.
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2 T'abpuensa, O.C. Xumus. [Ipaktuxym: yde6.mocoOue Uit CTYIEHTOB MPO(ecCHOHANTBHBIX
o0Opa3oBaTeNbHBIX OpraHu3aIuii, ocBauBaronux npodeccuu u cneruansHoctu CIIO / O.C. INabpuensu
u ap. —Mocksa : 2019. — 215 c. - TeKcT : HEMOCPEACTBEHHBIN.

3 Taopuensa, O.C.u ap. Xumus: mocobue mis moarotoBku k EID: yded. mocobue s
CTYIEHTOB TPO(ECCHOHANBHBIX 00pa30BaTEeNbHBIX OpraHU3alid, OCBAaWBAIOUIMX Npodeccuu u
cnermanibHoctTn CIIO / O.C. TabpuwensH u np.. — Mocka : 2019 — 304 c. - Tekcr
HEIOCPEACTBEHHBIM.

4 Tabpuensn, O.C. Xumus. TecTol, 3a1aud U ynpakHeHUsA: ydeO.rmocodue Uisi CTYACHTOB
npodeccHOHANBHBIX 00pa30BaTEeNFHBIX OPTraHU3aIMK, OCBAMBAIONINX MPO(ECCHH W CHEUUATBHOCTH
CIIO / O.C. T'abpuens, I'.I'. JIsicoBa — Mocksa : 2019 — 336 c. - TekcT : HenmocpeICTBEHHBIH.

5 Epoxun, FO.M. Xumus mis npodeccuiit u cnenuagabHOCTEH TEXHUYECKOTO U €CTECTBEHHO-
Hay4dHOTO TIpoduiierd: ydeOHUK ISl CTYIEHTOB Mpo(decCHuoHaIbHBIX 00pa30oBaTEIbHBIX OpPraHu3aIui,
ocBanBatonux npodeccun u crnenuansHocTd CI1O / FO.M. Epoxun, WU.B. KoBanesa. — Mocksa : 2019
—267 c. - Tekcr : HENOCPeICTBEHHBIH.

3.2.2. OCHOBHBIE JJICKTPOHHbIC U31AHUA
6. Mup xumun: >1eKTpoHHbIH xypHan//mirofhim.narod.ru/

7. XuMmus Ui BceX: WUTFOCTPUPOBAHHBIE MaTepHalIbl 110 O0IIeH, OpraHuYecKon u
Heopranudeckoit xumun//school-sector.relarn.ru/nsm

8. OCHOBBI XUMUH: AIIEKTPOHHBIN yueOHUK//WWW.hemi.nsu.ru

9. Xwumus u xu3Hb — XXI BeK: HAyIHO-TIOMYJISIPHBIN KypHaT //www.hij.ru

10. Onummnuana «ITokopu BopoObeBsl ropsi» : [caiit]. - MockBa. — URL: www.pvg.mk.ru -

TeKCT : 3NEKTPOHHBIMN.

11. O6pa3oBaTeabHBINA CAUT ISl IIKOJIBHUKOB « XUMUS» : [caiiT]. - MockBa. — URL:
www.hemi.wallst.ru - TekcT : 3IeKTPOHHBIH.

12. DnekTpoHHas OubnuoTeka: OudbIUOTEKa 1Mo XUMHUH : [calT]. - MockBa. — URL.:
Www.chem.msu.su - TeKkcT : 2JIeKTPOHHBIH.

13. UnTepHeT-uznanue aisa yuureneid «EcrectBennbie Haykny :[caift]. - MockBa. — URL:
www.enauki.ru — TekcT : 3JeKTpOHHBI .

3.2.3. JlonoJIHUTeIbHbIe HCTOYHHKH:

14. Ta6puensu, O.C. OctpoymoB W.I. Xumus pans mnpodeccuili U crnenuaibHOCTEH
€CTECTBEHHO-HAYYHOT0 MpOo(QMiIs: Y4eOHUK Uil CTYIAEHTOB HPO(eCcCHOHATIBHBIX 00pa30BaTENIbHBIX
opranuzanuii, ocsauBarouux npodeccuu u cneruansuoctu CIIO / O.C. T'abpuensn, U.I'. Octpoymos.
— Mocksa : 2017 - TekcT : HemocpeACTBEHHBIH.

15. T'abpuensH, O.C. Xumus: kHUra aias npenojasarens: ydel.-meron, mocodue /  O.C.
I"abpuensn, I'.I". JIpicoBa. — Mocksa : 2012 — 336 c. - TekcT : HenocpeACTBEHHBIH.

16.Epoxun, FO.M. Xumus: 3agaun u ynpaxxHeHus: ydye6.mocobue Ui CTyH. YUpeKICHU
cpen, npod. O6pazosanus / KO.M. Epoxun. — Mocksa : 2014 — 288 c. - TekcT : HemocpeICTBEHHBIH.

17. Epoxun, FO.M. COOpHUK TECTOBBIX 3aJaHMN MO XUMHHU: ydeO.mocoOue s CTYI.
yupexaeHuit cpen. npod. ObpazoBanus / KO.M. Epoxun. — MockBa : 2015 — 128 c. - Teker :
HEIOCPEACTBEHHBIM.


https://mirofhim.narod.ru/
https://school-sector.relarn.ru/nsm
https://www.hemi.nsu.ru/
https://www.hij.ru/
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI
YYEBHOM JUCLUAIIJINHBI

KoHTpobHOIIEHKAaPE3yIIbTaTOBOCBOEHHUI00111€00pa30BaTeIbHON AU CIIUIIIINHBIPACKPHIBAIOTC
siYepE3AUCUUIIIIMHAPHbBIEPE3YIbTAThI,
HaIpaBJIEHHbIEHAQOPMUPOBAHUEOOIIMXKOMIIETEHIUHIIOpa3ielaMUTEMaMCOIep KaHUsTydueOHOroMa

Tepuana.
Ne | OK/IIK Monyas/Paznen/Tema PesyabTat 00yuenuns THIbI OLEHOYHBIX MePONIPUATHI
I OcHoBHOe coiep:kaHHne
1 Paznen 1. OcHOBBI DopMyTUPOBATH 0a30BbIE
CTPOEHUsI BelleCcTBA TMOHSATHS ¥ 3aKOHBI XUMUH
1.1 |OK 01 Ctpoenne aToMOB CocTaBiATh XMMHUYECKHE 1. Tect «CtpoeHue aToMOB
XUMHYECKUX SJIEMEHTOB U |(POpMYJIbI COSTMHEHU B XMUMHYECKUX 3JIEMEHTOB U IPUPOa
MIPUPOJIa XUMUYECKOH COOTBETCTBHH CO CTEIICHBIO |XUMUYECKOH CBSI3M».
CBSI3U OKHCIIEHUS] XUMHAYECKHUX 2. 3ama4n Ha COCTaBIICHUE
3JIEMEHTOB, UCXOJS U3 XUMHUYECKUX (POPMYJT JBYXaTOMHBIX
BAJICHTHOCTH U coeqHeHn (OKCHUIOB, CYIb(pHUIOB,
3JIEKTPOOTPUIIATEILHOCTH | THAPHUJIOB M T.IL.).
3. 3agaHus HA UCITOJIb30BAHUE
XUMHYECKON CUMBOJIMKY U Ha3BaHUI
COEJIMHEHUM IO HOMEHKJIaType
MEKTyHapOIHOTO COI03a
TEOPETUUYECKON U MPUKIATHOU XUMUHU
Y TPUBHAJBHBIX HA3BaHUH IS
COCTaBJICHHSI XUMHUYECKIX (HopMyIT
JIByXaTOMHBIX COSAMHEHUH (OKCH/IOB,
Cynb(GUAO0B, TUAPUIOB U T.I1.) H
JIPYTUX HEOPTaHMYECKUX COCIMHEHUN
OTJENBHBIX KIACCOB
1.2 |OK 01 [Tepuomuyecknii 3ak0oH 1 | XapaKTepHU30BaTh 1. Tect «Merammaeckue /
OK 02 tabmuna .M. MenaeneeBa | XHMUYECKHAE SJIEMEHTHI B HEMETAIINYECKHEe CBOICTBA,
COOTBETCTBHH C UIX AIEKTPOOTPUIIATETHHOCT M CPOACTBO
TTOJIOKEHUEM B K DJIEKTPOHY XUMUYECKUX DJIEMEHTOB
TIEPUOANYECKON CUCTEME B COOTBETCTBHE C HX JJIEKTPOHHBIM
XUMHYECKUX JJIEMEHTOB CTPOEHHEM U TIOJIOKEHHUEM B
O.. MenneneeBa MEPUOJUYECKON CHUCTEME
XUMHUYeCKuX anemeHToB [[.H.
Meuneneesay.
2. IlpakTrueckue 3a1aHus Ha
YCTaHOBJIEHUE CBSI3U MEXIY
CTPOSHHEM aTOMOB XUMHUYECKUAX
AJIEMEHTOB U TIEPUOANYECKUM
M3MEHEHHEM CBOMCTB XUMHUYECKUX
3JIEMEHTOB U UX COCJMHECHUN B
COOTBETCTBHH C TIOJIO)KCHUEM
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OK/IIK

Moayas/Paznen/Tema

PesyabTat 00yuenuns

THIBI OLEHOYHBIX MEPONPUATHI

Ilepuoguueckoit cucreMe.

3. IIpakTHKO-OpHEHTUPOBAHHBIE
TEOpETHUYECKHUE 3aJaHNs Ha
XapaKTepu3aluo XUMHIIECKUX
anemMeHToB: «Mertamnieckue /
HEMETAJINTNYECKUE CBOMCTRA,
3JEKTPOOTPUIIATENBHOCTh U CPOICTBO
K 3JICKTPOHY XUMHUYCCKUX 3JIEMCHTOB
B COOTBETCTBHE C MX AJIEKTPOHHBIM
CTPOEHHEM U TIOJOKEHHUEM B
MIEPUOANYECKON CHCTEME
XUMHYECKUX IIEMEHTOB

JI.. Menneneeay»

Pazgen 2. XuMuueckue
peakiumn

XapakTepu3oBaTh THUIIbI
XUMHYECKHUX peakmui

KonTpoabnas padora
«CTpoeHHUe BellecTBA U
XHMHYeCKHEe PeakIum)

2.1

OK 01
OK 04

THIbpl XUMHYECKUX
peakuuit

CocTtaBnaTh peakuuu
COCJIMHEHUS, Pa3JIOKEHUS,
oOMeHa, 3aMelleHus,
OKHCITUTEIILHO-
BOCCTaHOBHTEIIbHBIC
peaxkun

1. 3agaun Ha cocTaBIeHUE
YpaBHEHUH pEeaKIHii:

— COGIIMHEHUS, 3aMEICHHS,
pasyioKeHus, 0OMeHa;

— OKHCITUTEIHHO-
BOCCTAHOBHTEIBHBIX PEAKIHil C
WCIIOJIb30BAHUEM METOA
3JIEKTPOHHOTO OajaHca.

2. 3ama4n Ha pacyeT Macchl BEIIECTBA
i 00sEMa

Ta30B 10 U3BECTHOMY KOJIIMYECTBY
BEIIECTBA, Macce Wi 00BEMY OJTHOTO
W3 YYACTBYIOIIUX B PEAKITUH
BEIIECTB; PACUETHI

Macchl (00bEMa, KOMMIecTBa
BEIIECTBA) MPOILYKTOB PEAKITHH, €CITH
OJTHO W3 BEIIECTB UMEET MPUMECH

2.2

DNeKTpOoIUTUYECKaAs
JIUCCOLMAIVSI M MOHHBIN
o0MeH

CoCTaBIATh YpaBHEHHS
XMMHUYECKUX PEaKIuu
HOHHOTO OOMEHa C yJacTHEM
HEOPraHMYECKUX BELIECTB

1. 3aganms Ha cocTaBlICHHE
MOJIEKYJISIPHBIX ¥ MOHHBIX PEAKIIUN C
y4acTHEeM KHUCIIOT, OCHOBaHUH 1
COJIeH, YCTaHOBIIEHUE H3MEHEHUS
KHCJIOTHOCTH CPEbl

2. Jlabopatopuas pabora "Twurbt
XUMUYECKUX peakiuit"

Pa3nen 3. Ctpoenne u
cBOlicTBa
HEOPraHN4YeCKUX
BelEeCTB

HccnegoBath cTpoeHue u
CBOJICTBA HEOPTraHNYeCKHUX
BEIIECTB

KonTtpoabHast paboTa
«CBoONCTBa HEOPTAHMYECKHUX
BelIeCTB)»
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OK/IIK

Moayas/Paznen/Tema

PesyabTat 00yuenuns

THIbI OLIEeHOYHBIX MePONPUSITHI

3.1

OK 01
K 1.1
K 1.2
K 1.3

Knaccugukanus,
HOMEHKJIATYpa U CTPOCHUE
HEOPraHMYECKUX BEIICCTB

Knaccudummposats
HEOpraHW4ecKHe BElleCTBa B
COOTBETCTBUU C UX
CTPOEHHEM

1. Tect «HomeHnknatypa u Ha3BaHUe
HEOPTaHWYECKUX BEIEeCTB UCXOS U3
UX XUMUYECKOH (OpPMYIIBI HIIH
COCTaBIJICHHE XUMHUUECKON (POPMYIIBI
MCXO/I U3 Ha3BaHUs BEIIECTBa IO
MEXAYHAPOJHON WINA TPUBUAIBHON
HOMEHKJIAType».

2. 3ama4n Ha pacueT MacCOBOM JOIHU
(Macchl) XMMHYECKOTO DJIEMEHTA
(coenuHeHus) B MoJieKyIie (CMecH).
3. IlpakTuueckue 3a1aHus 1Mo
KJaccuuKalyy, HOMEHKIAType U
XUMHUYECKUM QopMyiaM
HEOPTaHWYECKHUX BEIIEeCTB
Pa3IMYHBIX KJIACCOB.

4. ITpakTHdeckue 3aJaHus Ha
ONpeNeNeHne XUMUYECKON
aKTHBHOCTH BEIIIECTB B 3aBUCHMOCTH
BHJIa XUMHYECKOW CBS3H M TUTIA
KpUCTaJUIMYECKON pelIeTKH

3.2

OK 01
OK 02
K 2.2

DUBUKO-XUMHUYECKHUE
CBOMCTBa HEOPTraHUYECKUX
BEIIIECTB

YcraHaBnMBaTh 3aBUCUMOCTh
(DU3HKO-XUMUYCCKUX
CBOMCTB HEOPTraHUYECKUX
BEIIECTB OT CTPOCHHUS
aTOMOB M MOJIEKYII, a TaKKe
THUMA KPUCTATTUYECKOMN
permeTKu

1. Tect «OcoO6EHHOCTH XMMHYECKHIX
CBOMCTB OKCHIOB, KHCJIOT,
OCHOBaHU#, aM(OTEPHBIX
TUJIPOKCHUIIOB U COJIEH».

2. 3amaHus Ha COCTaBJICHHE
YpaBHEHUN XUMUUYECKUX PEaKLUi C
YYaCTHEM TPOCTHIX M CIOXKHBIX
HEOPTaHWYECKHUX BEIIEeCTB: OKCH/IOB
METaJJIOB, HEMETAJIIOB H
aM(OTepHBIX JIEMEHTOB;
HEOPTaHWYECKUX KUCIIOT, OCHOBAaHUH
1 aM(OTEPHBIX THIPOKCHJIOB,
HEOPraHUYECKUX COJIEH,
XapaKTePU3YIOIINX WX CBONCTBA H
CIOCOOBI MOTYIEHUSI.

3. IIpakTUKO-OPUEHTUPOBAHHbBIE
TEOpPETHYECKUE 3aJaHHsI HA CBOHCTBA
1 TIOJTyYeHHE HEOPTraHMIECKUX
BEIIECTB

3.3

OK 01
OK 02
OK 04

Unentnduxanus
HEOPraHWYECKUX BEIIECTB

UccnenoBaTh Ka4eCcTBEHHEIE
peaKIuu HeopraHMIEeCKUX
BEIIECTB

1. IIpaKTHKO-OpUEHTUPOBAHHBIE
3aJlaHus 110 COCTABJICHUIO
XUMHMUYECKHX PEAKIIUN C ydacTHEM
HEOPraHWYECKHUX BEILECTB,
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Ne [ OK/IIK Mopnyas/Paznen/Tema PesyabTat 00yuenuns THIIBI OLEHOYHBIX MePONIPUATHI
MCIOIBb3YEMBIX JIJIST UX
UJCHTU(UKAIINN.
2.JlaGoparopHas pabora:
“Unentndukanus HEOPraHMYECKUX
BEIIECTB”
4 Pa3nen 4. Ctpoenne n HccnenoBats cTpoenue 1 |KonTposabHas pabora
CBOIICTBA OPraHMYecKUX |CBOMCTBAa oprannyeckux |«CrTpoeHme u cBoiicTBa
BelIeCTB BeIIeCTB OPraHu4YecKuX BelleCTB)
41 |OKO01 Knaccudukanwms, crpoenne|KnaccupumnmpoBatsb 1. 3aaHus Ha cocTaBJIeHUE Ha3BaAHUM
IIK 1.1 1 HOMEHKJIaTypa OpraHU4eCKH e BEIIECTBA B OpraHN4eCKUX COCIMHEHUH 110
IIK 1.2 OpraHUYeCKUX BEUIECTB COOTBETCTBUU C UX TPUBHUAJILHON WJIM MEXIYHAPOIHOU
K 1.3 CTPOEHUEM CHUCTEMATUYECKOW HOMEHKJIATYpeE.
2. 3ajaHus Ha COCTaBJIEHNE TOITHBIX
U COKPAILEHHBIX CTPYKTYPHBIX
(dhopMys1 OPraHUYECKUX BEIIECTB
OT/ICIIBHBIX KJIaCCOB.
3. 3amaun Ha ompeeeHne
npocreiimei GopmyIbl
OpFaHH‘IeCKOI’I MOIJICKYJIBI, UCXO U3
3JIIEMEHTHOT0 cocTaBa (B %)
4.2 |OK 01 CBoiicTBa OpraHMYecCKUX | Y CTaHABIMBAThH 3aBUCUMOCTH | 1. 3amaHus Ha COCTaBICHUE
OK 02 COCTMHECHUH (DU3HKO-XUMHUYCCKUX ypaBHEHUH XUMHYECKUX PEAKITUH C
OK 04 CBOMCTB OpraHUYICCKIX Y9aCTHEM OpPTaHUYECKUX BEIIECTB Ha
IIK 1.1 BEILIECTB OT CTPOEHUSA OCHOBAHMM UX COCTaBa U CTPOEHUS.
K 1.2 MOJIEKYIT 2. 3ajaHus Ha COCTaBJICHHE
IIK 1.3 YpaBHEHUI XUMHUYECKUX PEAKLIUiA,
IIK 2.2 WJUTIOCTPUPYIONNX XHMHYECKHE

CBOIICTBA C y4ETOM MEXaHU3MOB
IPOTEKAHUS JaHHBIX PEaKIHH U
TeHETHYECKOH CBSI3M OPraHUYEeCKUX
BEILIECTB Pa3HbIX KIACCOB.

3. PacueTHble 3a1a4u IO ypaBHEHUSIM
peakLuii C yuacTHeM OPraHUYeCKHX
BEILIECTB.

4. JlabopaTtopHas paboTa
“IIpeBpalieHust OpraHUYECKUX
BELIECTB IpU HarpeBaHuu"




28

Ne [ OK/IIK Mopnyas/Paznen/Tema PesyabTat 00yuenuns THIBI OLEHOYHBIX MEPONPUATHI
4.3 |OK 01 Unentuduxanus Uccnenosats kauectBeHHbIe |1.IIpakTHKO-OpHEHTHPOBAHHBIE
OK 02 OpPTaHWYECKHX BEIECTB, |pEaKLMH OpPraHMYECKUX 3aJIaHUs 110 COCTABIICHUIO
OK 04 HUX 3HaUCHUE U COCJIMHEHUN OTACIIbHBIX XUMHMUYECKUX PEaKLUN C yHaCTHEM
IIK 1.1 MPUMEHEHHE B OBITOBOM U |KJIACCOB OpraHU4ecKuX BEUIECTB, B T.U.
K 1.2 MIPOU3BOJICTBEHHON HCIIOJIB3YEMBIX JUIS UX
IIK 1.3 JIeSITENILHOCTH YeJIOBEKA UICHTU(UKAIMY B OBITY U
K 2.2 MPOMBIIIIEHHOCTH.
2.JlaGoparopHas pabora:
“Unentndukanus opraHnIecKuX
COETMHEHNUN OTJENBbHBIX KJIacCOB™
) Pa3nen 5. Kunernyeckue | XapakTepu3oBaTh
U TepMOAUHAMHYECKHE |BJIMAHHE PA3JINYHBIX
3aKOHOMEPHOCTH (haxTopoB Ha paBHOBecue
NPOTEKAHUA U CKOPOCTh XUMHYEeCKHX
XHMHUYECKHX peaKkiui peaxkuuit
5 [OKO01 CKOpOCTh XUMHUYECKUX XapakrepuzoBath BimsiHUE  |IIpakTUKO-OpUEHTHUPOBAHHBIE
OK 02 peakuii. XuMHu4eckoe KOHIIEHTpauuu TEOPETUYECKUE 3aJIAHUS HA aHATU3
K 1.1 paBHOBECHUE pearupyrommx BEUIECTB U (hakTOpOB, BIUSIOIINX HA U3MEHEHHE
IIK 1.2 TEMIIEPATYPHI HA CKOPOCTh  |CKOPOCTH XMMHUYECKON PEAKIINH.
IIK 1.3 XUMHUYECKUX peaKui [TpakTHUKO-OpHUEHTUPOBAHHBIE
XapakTepu3oBaTh BIUSHUE |3aJaHKs Ha NPUMEHEHHE ITPUHIATIA
n3MeHeHus KoHneHTpanun  (Jle-IlaTense s HaXOKICHUS
BEIIIECTB, PEAKLIUN CPEAbl U |HANPAaBJICHUS CMEIECHHS paBHOBECHUS
TEMIIEpaTyphl HA CMEUICHAE |XMMHWYECKON PEaKIIMH U aHAIIN3
XMMHYECKOT0 paBHOBECUSI  |(DaKTOpOB, BIUAIOLIMX HA CMEICHUE
XUMHYECKOTO PaBHOBECHUS
6 HccnenoBath
e (i (3 G HCTHHHBIEPACTBOPBI €
3alaHHBIMH
XapaKTePUCTHKAMH
6.1 [OK 01 ITonsiTue o pacTBopax Paznuuath ncTUHHBIE 1. 3agaun Ha MPUTOTOBJICHUE
OK 02 pacTBOpBI PacTBOPOB.
2. IIpaKTHKO-OpUEHTUPOBAHHBIE
pacuyeTHbIE 3aJaHNS Ha IUCIIEPCHBIE
CHCTEMBI, HCIIOIb3yEMbIE B OBITOBON
Y IIPOM3BOJICTBEHHOM JEATEIBHOCTH
9enoBeKa
6.2 |OK 01 UccnenoBanne cBONCTB Uccnenosats Gpusmxo- JlabopartopHas paboTa
OK 04 pacTBOpoB XUMHYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPOB”

HCTHUHHBIX paCTBOPOB

IIpodeccnoHaNIbHO-OPHEHTUPOBAHHOE CO/leP:KAHUeE (CoAep:KaHNe MPUKJIATHOT0 MOAYJIA)
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Ne [ OK/IIK Mopnyas/Paznen/Tema PesyabTat 00yuenuns THIBI OLEHOYHBIX MEPONPUATHI
7 Paszpen 7. OuneHuBaTh MOCHECTBHA |3amuTa Keiica (C ydeToM Oyayuien
Xumus B ObITY B OBITOBOM N npogeccHoHATLHOM 1eSITeJIbHOCTH)
NPOU3BOACTBEHHOM NPOU3BOACTBEHHOM
JAeATeIbHOCTH YeJIOBeKa |IesTeJHLHOCTH YeI0BeKa C
MO3UIINI IKO0JOTrHIECKOMI
0e30macHOCTH
OK 01 XuMmus B OBITY U OrneHUBAaTH MOCHEICTBUS Ketic (¢ yuerom Oyaymieit
OK 02 MIPOU3BOJICTBEHHON OBITOBOH U npodeccoHaNbHON A TETHHOCTH)
OK 04 EATETHbHOCTH YeJIOBEKA MIPOU3BOJICTBEHHOMN Bo3MoXHBIE TEMBI KEHCOB:
OK 07 JIeSITeTbHOCTH YeI0BEKa C 1. Bynymue matepuasl st
K 2.3 MTO3UIINH SKOJIOTHYECKOM aBTOMOOUIIEH

0€e30I1acCHOCTH

3. HoBble MaTepuaisl ISl COTHEUHBIX
Oarapeii.




