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PabGouass mporpamma  oOmeoOpazoBatensHor — aucnumuHel - OJ1.01.08  Xumwms
npeaHadHadycHa i U3Yy4YCHUA XUMUHU B HpO(bGCCI/IOHaJ'H)HbIX 06pa303aTeanHx opraHusanusax
CIIO, peanuzyronux 00pa3oBaTEIbHYIO IPOrPAMMY CPEIHETO 00IIero 00pa3oBaHusl B Ipeaesiax
OCBOCHHSI OCHOBHOU MpodeccrnonansHoit oopazosarensHoii mporpammbl CITO (OITOIT CITO) Ha
0aze OCHOBHOro oOmero oOpa3oBaHUS MpPH TOATOTOBKE KBAIM(UIIMPOBAHHBIX paboumnX,
CITy’KaIllUX, CICIHAINCTOB CPETHETO 3BEHA ISl IpodecCcuu

08.01.31 DJIeKTPOMOHTAKHHUK JIEKTPHUYECKHX ceTell M 3JIEKTPO0OOpPy10BAHMS

Opranuzanus — pa3paboTIuK:
rocygapcTBeHHOe  OropKeTHOe  mpodeccHoHaIbHOE  00pa3oBaTEIbHOE  YUPEKIIECHUE
«Bourorpaacknuii HHIyCTPUAIBHBINA TEXHUKYM)

Pazpabotumnk: IlstoBa Jlronmuina I'eoprueBna, mnpemnonaBatens — ['BIIOY  «Bonrorpaackuii
VHyCTPUAJIbHBIA TEXHUKYM)

Pabouas mporpamma paspaborana Ha ocHoBe TpeboBaHuii ®I'OC cpennero obmiero
o0pa3oBaHUs, MPEIBIBISIEMBIX K CTPYKTYpE, COJIEPKAHHUIO U pe3ybTaTaM OCBOCHHUS ydeOHOM
JUCIHUITIINHBI ((XI/IMI/ISI», U B COOTBETCTBUU C PeKOMeH}IaHI/IHMI/I [0 OpraHu3anuu IMOJYyUYCHUA
cpenHero ofmiero oOpa3oBaHUsS B Ipelenax OCBOEHHUS 00pa30BaTENIbHBIX IMPOrpaMM CpPEIHETO
npodeccuoHanbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO 0OmIero oOpa3oBaHHUs C y4E€TOM
TpeOoBaHU (eepaTbHBIX TOCYIapCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB U TMOJIy4aeMOu
npodeccuun WA CIIEIIUATTEHOCTH CpeIHero Mpo¢eCCHOHATBHOTO o0OpazoBaHUs
(mucpmo/lenapramenTa rocyAapcTBEHHOM MOJUTUKUA B cdepe MOATOTOBKU pabodyuX KaJapoB U
JIIO Munobpuayku Poccum ot 17.03.2015 Ne 06-259), ¢ yuerom IlpumepHOW OCHOBHOM
00pa3zoBaTeIbHOM TPOrpaMMBbl CpefHero oOmiero o0pa3oBaHMs, OJOOPEHHOUW pelieHueM
dbenepabHOTO y4eOHO-METOAMUECKOTO O0BEIUHEHUS TI0 00IeMy 00pa3oBaHUIO (ITPOTOKOI OT
28 uronHs 2016 1. Ne 2/16-3)

Paboyas mporpamma paszpabotana ¢ ydetom I[IpumepHO OCHOBHOM 0Opa3oBaTeIbHOM
MporpaMMBI CpelHero oOmiero oopa3oBaHHs, 0JJ0OpPEHHON pemieHreM ¢eaepaabHOro yaeOHO-
METOIMYECKOTO 00BbeIMHEHHUS 110 001emMy 00pa3oBanuto (mpotokod ot 30 HosOps 2022 1. Ne 14)
Ha OCHOBE IMPUMEPHONH 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.

PEKOMEH/IOBAHA Ha 3aceaHuu 11peMeTHOH (IIHKIOBOH) KOMHCCHH CTPOHTE/ILCTBA
W DHEPIreTUKH
npotokon Ne 9 ot «06» mas 2024 r.

llpﬁ;u'c;urrc.lb IPEAMETHOH (IMKI0BOT) KOMHCCHH CTPOUTE/IBCTBA K JHEPTETHKMY
Vs Pyaxosa C.B. RO A

Vi B SR
S n

NOORNUCH oama

OJJOBPEHA Ha 3aceqaHHH METO/IHUYEeCKOro coBeTa.

nporokos Ne8 ot «07» mas 2024 r.

HauanbHUK 0TAENgy9e0HO-METOANYECKOH paboThl
e - & 7 IIypeiruna U.1O. _pp 05, Lody

noonucy” oama
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YYEBHOU JJUCIHUTIIVHBI

CTPYKTYPA U COJEPXXAHUE YUYEBHOUIUCLIUITIVHBI
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KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA
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1. OBIIASI XAPAKTEPUCTUKAPABOUYEHN TPOT'PAMMBbI
YUEBHON JUCIHUIIVIMHBI O/1.01.08 XUMMU S

1.1. MecTo McUMIVIMHBI B CTPYKTYpPe OCHOBHOM 00pa3oBaTe/IbHOM NPOrpamMMBbl:

Oo6meobpazoBarenbras muctuumia OJ[.01.08 Xumust  sBisercss  00s3aTenbHOM
9acThI0001Ie00pa30BaTEIHLHOTO IIUKIA 00pa30BaTEIBHON MporpaMmbl B cooTBeTcTBHU ¢ PI'OC
o mpodeccuu

08.01.31 DJIeKTPOMOHTAKHHUK JIEKTPHUYECKHUX ceTell M 3JIEKTPO0OOpPy10BAHMS

1.2. llean u niiaHupyemMble pe3yabTaTbl 0CBOCHHS U CHUIITIHHBI
1.2.1. llean u 32724 TUCHUNJIHHBI:
DOopMHUPOBAHHE Y CTYAEHTOB XUMUYECKOW COCTABIISIONIEN €CTECTBEHHO-HAYYHOW KapTUHBI
MHpa KaK OCHOBBI TIPUHSITHUS PEIICHUH B )KU3HEHHBIX U MTPOU3BOJACTBEHHBIX CUTYAIUSIX
3agaun JUCHUIIINHEL:

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

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

XUMHUYECKUX peakuui, IJIaHUPOBATBUMHTEPIIPETUPOBATHPE3YAbTATBIXUMUYECKU X
JKCIIEPUMEHTOB;
3) chopMUpOBaTh  HABBIKM  IPOBEACHUS  XMUMHUYECKUX  IKCHEPUMEHTAIbHBIX

HCCIe0BaHUN CCOOIOIGHUEM TTPaBUIIOE30TIaCHOTO OOpaIeHusl CBEIIECTBAMHU HJIA00paTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHUS aHATM3UPOBATH, OIICHUBATH, IPOBEPATH HAa IOCTOBEPHOCTH U 0000IIAThH
MHPOPMAIIHIO XUMUYECKOTO XapaKTepa U3 Pa3InYHbIX HCTOYHUKOB;

5) cdhopmupoBaTh yYMEHHS TPOTHO3HPOBATH TIIOCIEIACTBHS CBOCH JESTEIBHOCTH B
XUMUYECKUX, IPUPOTHBIX, OBITOBBIX M MPOU3BOACTBEHHBIX MPOIIECCaAX;

6) chopMupoBaTh TOHUMAaHWE 3HAYMMOCTH JOCTHIKCHUH XUMHUYECKOW HAyKH U
TEXHOJIOTUH JUTS Pa3BUTHSI COLMAIBHOM U TIPOU3BOJICTBEHHOM cdep.

1.2.2. Ilnanupyembie pe3yabTaThbl 0CBOEHHs 0011€e00pa30BaTeJIbHON JUCIUNIMHBI
«Xumusm» B coorBercTBUM ¢ ®I'OC CIIO 1 Ha ocHoBe PI'OC COO

VYueOnas gucuumnuna OJl. 01. 08 Xumus umeet OoJpiioe 3HaYeHHe npu GOPMUPOBAHUN
u pazsutuu 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:

- FOTOBHOCTb K TPY/y, OCO3HAHUE IICHHOCTH MacTePCTBa,
TpyAoIooue;

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

- MHTEPEC K Pa3InYHbIM cepaM npodeccuoHaIbLHON
JESITeIbHOCTH

ORj1aieHHe YHUBEPCAJBLHBIMH Y4eOHBIMH MO3HABATEILHBIMH
NelCTBUSIMU:

a) 0a30BbIe JIOTHYeCKHE NeHCTBUSA

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

-yCTaHaBJIMBATh CYIIECTBEHHBIN MTPU3HAK UM OCHOBAHUS JIJIS
CpaBHEHUs, Kiaccu(UKaluyd U 0000IICHHS,;

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

- BBISIBIISITH 3aKOHOMEPHOCTH ¥ IIPOTUBOPEYNS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTH KOPPEKTUBHI B JIESITEILHOCTD, OIEHNBATH COOTBETCTBHE
pe3yaBTaTOB IENSAM, OIEHUBATH PUCKU TIOCIIEICTBUI
JeSITeTbHOCTH;

- Pa3BHUBATh KPEATHBHOE MBINUIEHUE TP PEIICHUH KU3HEHHBIX
mpobiemM

0) 0a3oBbIe HCCIe0BaTeIbLCKHUE AeiiCTBUSI:

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

-BBISBIISATH IPUIMHHO-CIICICTBEHHBIE CBSI3U U aKTYaIH3UPOBATH
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, KPpUTUYECKU OIIEHUBATH UX JOCTOBEPHOCTH
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 000JI09Ka aToMa, -S, -P, -d 3JeKTpoHHbIE OpOUTaIH
aTOMOB, MOH, MOJIEKYJIA, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTb,
CTENeHb OKUCIIEHUS, XUMUYECKas CBA3b, MOJIb, MOJIApHAs Macca,
MOJISIpHBIN 00BEM, YITIEpOIHBIH CKeleT, QYHKIMOHATbHAS TPYIIA,
paauKa, u3oMepus, H30Mephl, TOMOJIOIMUYECKHUI psiJl, TOMOJIOTH,
YIIEBOOPOIBI, KUCIOPOA U a30TCO/IepIKaIie COeNMHEH NS,
OHMONOrMYeCcKH aKTUBHBIE BEIIECTBA (YTIEBOIBI, )KUPHI, OCNKH),
MOHOMeEp, OJNMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISIPHBIE
COC/IMHEHNsI, KPUCTAJUINIECKas peleTKa, THITbI XHMUYECKIX
peaxiuii (OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE, K30~ U
SHJIOTEPMHUIECKUE, PEAKIIH HOHHOTO OOMEHa), pacTBOp,
3JIEKTPOIUTHI, HEAJIEKTPOIUTHI, IIEKTPOTUTHIECKAs JUCCOIUATIHS,
OKHCITUTENh, BOCCTAHOBUTEIb, CKOPOCTh XUMHYECKOW PEAKIINH,
XUMHYECKOE PABHOBECHUE, TEOPHUH M 3aKOHBI (TEOPHUST XUMHUECKOTO
CTpoeHns oprannyeckux BemecTB A.M. bByrnepoa, Teopust
3JIEKTPOIIMTUYECKON JIMCCOIUAIINU, TIeproanyueckuil 3akon J[. 1.
MeneneeBa, 3aKOH COXpaHEHUsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XUMUH, (PaKTOJIOTHUECKUE CBEACHUS O
CBOICTBAaX, COCTaBe, NOTy4YE€HUH U O€30I1aCHOM UCIIONb30BaHUU
BaKHEHIINX HEOPraHWYECKHX M OPIraHUYECKHX BEILIECTB 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
BEILIECTB U UX MPEBPAILEHNUN; BBIIBISITH B3aUMOCBSI3b XUMHUECKUX
3HAaHUH C MOHATUSAMH U IPEICTABICHUSIMH IPYTUX
€CTECTBEHHOHAYYHBIX IPEIMETOB;

- YMETh UCIONb30BaTh HANMEHOBAHUS XUMUYECKIX COCANHEHUN
MEXAYHAPOIHOTO COI03a TEOPETUUECKON U MPUKIAIHON XUMHUH U
TPUBHAJIbHBIC Ha3BaHUS BaKHEHIINX BEIIECTB (ITUJICH, alleTHJIEH,
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; NOATBEPKAATh XapaKTEPHbIE XUMHUECKHE




- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX
o0J1acTel;

- BBIJIBUTATh HOBBIC UJIEH, NIPEIIaraTh OPUTHHAIBHEIC TOAX OBl 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 COeANHEHUH, XapaKTepru30BaTh UX COCTaB U
BaKHENIIME CBOMCTBA; ONPEAEIATh BUAbl XUMUUYECKUX CBA3EU
(xoBasieHTHas1, NOHHAsA, METaJUINYecKasl, BOJOPOIHAs ), TUIIBI
KPUCTAJUTMUECKUX PEIICTOK BEIIECTB; KIACCU(PUIIMPOBATh
XUMUYECKUE PEAKITUN;

- ¢(hopMHUPOBATH NIPEACTABICHHS: O MaTEPUATLHOM SIIMHCTBE MHUPA,
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 MEIUITUHEI, CO3JJaHUN 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
MIPUPOHOM CpEIE;

- YMETh MPOBOJUTE PACUETHI 0 XUMUIECKUM (HOpMyTIaM H
YpaBHEHUSIM XUMHUYECKUX PEAKITUI C UCIIOIb30BAaHHEM (PH3HUECKUX
BEJIMYMH, XaPAKTEPU3YIOIIUX BELIECTBA C KOJTUYECTBEHHOW CTOPOHBL:
Macchl, 00beMa (HopMaJbHBIE YCIIOBHS) Ta30B, KOJMMYECTBA
BELIECTBA; UCIIOIb30BATh CUCTEMHBIE XUMUUECKHUE 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
BBINOJIHEHHUS 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 MOJUKYIHTYPHOM 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
(mpeBpaleHust OpraHUYeCKUX BELIECTB IPU HarPEBaHUH, ITOTyYCHUE
3TUJICHA U U3YyYCHHE €r0 CBOMCTB, KAYECTBEHHBIC PEAaKIMH Ha
aNbIETHIbl, KpaxMaJl, YKCYCHYIO KHUCIOTY; IeHaTypanus OeIKOB IpU
HarpeBaHUM, [IBETHBIC PEAKIINU OENKOB; IPOBOAUTH PEAKIINN
MOHHOT0 0OMeHa, ONPeessITh CPEAy BOAHBIX PACTBOPOB,
Ka4eCTBEHHBIE PEAKIMH Ha CyabdaT-, KapOOHAT- U XJIOpUA-aHUOHBI,
Ha KATUOH aMMOHHS; PEIaTh SKCIEPHUMEHTAIbHBIE 33Ja4H 110 TEMaM




npohecCroHaTbHON
JeATETLHOCTH

OCYILECTBIIATH MPOSKTHYIO U UCCIICAOBATENLCKYIO ACATEIBHOCTh
WHJUBHUIYaILHO UB TPYIIIE;

ORj1aieHHe YHUBEPCAJBLHBIMH Y4eOHBIMH M03HABATEIbLHBIMH
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 HHTEPIPETALNI0 HH(POpMAIINK pa3InIHbBIX
BUJIOB B ()OPM TIpeJICTaBICHIS,

- 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 KU 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 STHYECKHX 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; MTPEICTABIIATH PE3YJIBTATH XUMHUECKOTO
3KCIIEPUMEHTA B (hOpPME 3aIHMCU YPAaBHEHHUH COOTBETCTBYIOIINX
peakiuii 1 GopMyIUPOBATH BHIBOJIBI HA OCHOBE STHUX PE3YJIbTATOB;

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

- BJIaZICThb OCHOBHBIMU METOAAMHU HAYYHOTI'O ITIO3HAHUW BECUICCTB 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, XapaKTEPUIYIOIIUX BEIIECTBA C KOJIWYECTBEHHOMN CTOPOHBI:
Macchl, oo0beMa (H.Y.) razos, konndecTBa BEIECTBA; UCIIOIL30BAThH
CUCTEMHBIC XUMUYCCKUEC 3HAHUA NJIA ITPUHATHA peHIeHPII’I B
KOHKPCTHBIX )XU3HCHHBIX CUTyallusiaX, CBA3aHHBIX C BEIIECTBAMU U UX
HpUMEHEHHEM;

OK 04. DddexTnBHO
B3aMMOJICHCTBOBATH U
paboTaTh B KOJUICKTHUBE
Y KOMaH/ie

- TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSITETIbHOCTH U
CaMOOIPEACICHUIO;

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

OniialeHUe YHMBEPCAJbLHBIMU KOMMYHUKATHUBHBIMHU
AeHCTBUAMM:

0) coBMecTHAas 1eITeJIbHOCTD:

- IOHUMAaTh U UCIOIb30BaTh IPEUMYIIECTBA KOMAHIHON U
WHAWBUAYaJIbHON paboThl;

- IPUHUMATB 1IEJIM COBMECTHOU AEATEIBHOCTH, OPraHU30BBIBATh
U KOOPAWHUPOBATH ACHCTBUS IO €€ JOCTHKEHHUIO: COCTABIISTh
IJIaH ACUCTBUM, pacpenenaTh poju ¢ y4eTOM MHEHUN
YYaCTHUKOB, 00CY)KJAaTh Pe3yJIbTaThl COBMECTHOU paboThI;

- YMEeTh IUTAHUPOBATH M BBIITOTHATH XUMHUYECKHHA IKCTIEPHMEHT
(TIpeBpaleHre OpraHMYeCKNX BEIIECTB IPU HAarPEBaHHUH, MIOITydCHUE
ATUJIEHA ¥ NU3yYEHHE er0 CBOMCTB, KAUECTBEHHBIC PEaKIINH Ha
QJIBAETU/IBI, KpaxMall, yKCYCHYIO KHCIIOTY; A€HATypanus OEIKOB IIPH
HarpeBaHUH, [IBETHBIC PEaKINH OEIKOB; TPOBOIUTDH PEAKIINI
HMOHHOTO OOMEHa, OMPEeeNATh CPEAY BOIHBIX PACTBOPOB,
Ka4eCTBEHHBIE PEaKIK Ha Cylb(aT-, KapOoHAT- U XJIOPUA-aHUOHHI,
Ha KaTHOH aMMOHUSI; PeIaTh SKCIIEPUMEHTABHBIE 33/1a4H 110 TeMaM
«Meramns», «Hemeramisn) B COOTBETCTBHU C TIPABUIIAMH TEXHUKH
0e301macHOCTH TIpU O0PAIeHNH C BEIeCTBAMH U J1a00paTOPHBIM
000pyJOBaHHEM; NIPENICTABIIATH PE3YIbTATHl XUMUYECKOTO
JKCIIEpUMEHTa B (hopMe 3armcu ypaBHEHU I COOTBETCTBYIOLIUX
peakimii ¥ (OpMyIHPOBATH BHIBOABI HA OCHOBE ITHUX 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 3006pa>1<eHHe,
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 MOHUMATh MUP C TIO3UIHHU JIPYTOTO
YeI0BeKa;

OK 07.
ConeiicTBOBaThH
COXpaHEHHIO
OKpY’Karollen cpebl,
pecypcocOepexeHuto,
TIPUMEHSATH 3HAHHS 00
W3MEHEHUH KJINMaTa,

B o6s1acTH 3K0J10rH4Ye€CKOr0 BOCIUTAHMA:

- cOPMUPOBAHHOCTH IKOIOTHIECKON KYIbTYPHI, IOHUMAaHNE
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 3HAHMS 1EJIe yCTOMUUBOrO pa3BUTHUSA

- ¢(hopMHUPOBATH IPEACTABICHHS: 0 XUMHUYECKOM COCTABIIAIOLICH
eCTeCTBeHHOHaquOﬁ KapTUHBI MUPaA, POJIM XUMHWHU B IIO3HAHUN
SIBIICHUH TTPUPOJBL, B HOPMUPOBAHUH MBIIIICHUS U KyJIbTYPHI
JIMYHOCTH, €€ (HYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM ISt
peIIeHus IPAKTHYECKUX 3aa4 M SKOJIOTHYECKH 00OCHOBAHHOTO
OTHOIIIEHUIO K CBOEMY 3/I0POBBIO U TIPUPOIHOM cpere;

- YMETh COOMIOAATh MPaBIIIA SKOJIOTHUECKH TIeJIeCO00pa3HOTo

IIPUHIUIIBL YeJI0BEYECTBa; HOBEZICHUS B OBITY U TPYIOBOIl IESTEIBHOCTHU B LIENAX COXPAaHEHUS
OepexJInBoro - aKTUBHOE HENpUATHE ACHCTBUN, IPUHOCAIINX Bpell CBOET0 3/10pOBbsI U OKpY’Karolleil NPUPOJHOI cpelibl; YUUTHIBATh
IIPOU3BO/ICTBA, OKpYXarollen cpeae; OIIaCHOCTb BO3JIEMCTBUS Ha XKUBbIE OPraHU3MbI OIPEIEICHHBIX
3¢ deKTUBHO - YMEHHE IPOTHO3UPOBATh HEOIATOMPUATHBIE SKOJIOIHYECKUE BEILIECTB, IOHUMAsl CMBICII II0Ka3aTes sl IPEIeIbHO 10IyCTUMOM
JeCTBOBATH B IIOCIIEACTBUS NPEAIPUHIMAEMBIX JEHCTBUN, IPENOTBPALIATh UX; | KOHLIEHTpalUu
Ype3BhIYaHbIX - pacIIMpeHue OMNbITa AEATEIbHOCTH YKOIOIHYECKOM
CUTYyaLUsX; HaIpaBIEHHOCTH;
-OBJIaJICHNE HABbIKAMU Y4€OHO-HUCCIIEA0BATENbCKOM, IPOEKTHON U
COLIMAJIbHOM eI TENbHOCTH;
K 1.1 NPUMEHATh OCHOBHBIE 3aKOHBl XMUMHU ISl PELICHUS — c(hopMHUpPOBaHHOCTP MIPECTABICHII O MECTE XUMHUH B

Bemonasats paboTel o
MOHTaXy
AIIEKTPOIPOBOJOK BCEX
BUJIOB (KpOME ITPOBOIOK
BO B3PBIBOOIACHBIX
30HaX).

3a/a4 B 0061acTu mpoheCCHOHAIBHON NIeSITeThHOCTH;
UCTIONb30BAaTh CBOWCTBA OPraHMYECKHX BEIIECTB

JUTSL OITUMU3AIIMN TEXHOJIOTHYECKOT O TIPOIIECCa;
ONKCHIBATh YPAaBHEHUSMU XHMHUYECKUX PEaKIUH
MPOLIECCH, JIeKAlle B OCHOBE MPOW3BOJCTBA METAJLIOB,
BBICOKOMOJICKYJISIPHBIX BEIIECTB, IJIACTMACC;

COBPEMEHHOH HayJHOI KapTHHE MHUPa; TOHUMaHUE POJIM XUMHUH B
(dhopMHUpOBaHUY Kpyro3opa U (pyHKIIMOHATHHON TPAMOTHOCTH
YeJoBeKa /TS PEIICHNUs MPAKTUIECKUX 3a/1ad;

— BJIAJICHWE OCHOBOIIOJATAIONIMMHU XHMHUYECKUMH MOHSTHSIMHU,
TEOPHSIMHU, 3aKOHAMH Y 3aKOHOMEPHOCTSIMH; YBEPEHHOE
NI0JIb30BaHNE XUMHYECKON TEPMHUHOIOTHEH ¥ CHMBOJIHMKOM ;




ITpou3BOAUTE PEMOHT
AIIEKTPOMPOBOJIOK BCEX

BUJIOB.

K 1.3

MPOBOJHUTH pacyeThl MO XMMHUYECKUM (opMysiaM U
YPaBHEHHUSIM PEAKIHH;

HCIIOIb30BaTh J1aOOpPaTOPHYIO TOCYAy U 00OpYIOBaHUE;
BBIOMpAaTh METOA U XOJ XUMHYECKOrO aHaJu3a,
noa0MpaTh PEaKTHUBHI U anmapaTypy;

MNPOBOANTL KAaUYCCTBCHHBLIC PCAKIMU Ha
HEOPraHM4CeCKUC U OPpTraHNYCCKUC BCUICCTBA, OTACILHBLIC
KJIACChI OPraHMYEeCKUX COC/IMHCHU;

BBITIOJIHATE KOJMYECTBCHHBLIC pacCyC€Thl COCTaBa
BEIIECTBA; COOJIIOATH TPaBHiIa TEXHUKH O€30MaCHOCTH MPH
pabote B XuMHUECKO JabopaTopuu

— BJIQJICHUE OCHOBHBIMHU METOJIaMU HAYYHOT'O ITO3HAHUS,
UCIOJIh3yEMbIMH B XUMHH: HAOJTIOJICHIEM, ONTUCAHUEM, U3MEPCHUEM,
3KCIIEPUMEHTOM; YMEHUE 00padaThIBaTh, O0BICHAThH PE3YJIbTAThI
MPOBEICHHBIX OIBITOB U JISNIAaTh BBIBOJIbI; FTOTOBHOCTD U
CIIOCOOHOCTh TPUMEHSATH METO/IbI IO3HAHUS TIPH PEIICHUH
MPAKTUYECKUX 3a/1a4;

— ¢(hopMHUPOBAHHOCTH YMEHUS J1aBaTh KOJIMYSCTBEHHBIC OLICHKU U
MPOU3BO/IUTh PACUYETHI 0 XUMUYECKUM (HOPMYJIaM M YPaBHEHUSIM;

— BJIQJICHUE MPABUIAMUA TEXHUKU 0€30MaCHOCTH MPH MCIIOIb30BaHUH
XUMHUYECKUX BEIICCTB;

- ¢(hOpMHUPOBAHHOCTH COOCTBEHHOM MO3UIIUHU 110 OTHOIICHHUIO K
XUMHUYECKOW H(OpMaIUH, IOJTy4aeMON 13 Pa3HbIX HCTOYHUKOB
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2. CTPYKTYPA U COJAEPKAHUE YYEBHOM JJUCIIUILIUHBI

OJ. 01. 08 XUMUSA

2.1. O0beM yueOHOM AUCHMIIMHBI M BUABI Y4eOHOIl padoThI

Bua yueOHo# paGoThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI I CHUILTUHBI 108
B T. Y.

OcHoOBHOe coep:KaHue 104
TEOpEeTUYECKOe 00yIeHNe 36
MPAKTHYCCKUC 3aHATHA 44
nabopaTOPHBIC 3aHATHUS 24
IIpo¢deccnoHaILHO-OPHEHTHPOBAHHOE COCP:KAHUE (COePKAHUE 5
NPHUKJIATHOTO0 MOAYJIA)

B T. 4.

TEOPETHIECKOE 00yUeHHE 2
MPAKTUYECKHUE 3aHATHS 4
Ipome:kyTounasi arrectanus (1uddepeHEpoOBaHHDBII 3a4eT) 4
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2.2. TemaTuveckuii mian u coaep:xkanue yucuumimabl O/1.01.08 Xumusn

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
CtpoeHne aToMOB  XMMHM4ecKHX | Teopernueckoe o0yueHue 2 OKO01
3JIEMEHTOB. CoBpemeHHas: MOzieNb CTpoeHHs aToMa. CUMBOJIHMUYECKHUH S3bIK XUMUN. XUMUYECKU I
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
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

Krnaccudukanmss ¥ THIBI XMMHUYECKHX PEAKIHMHA C y4acTHEM HEOpPraHHMYEeCKUX
BELIECTB. Y paBHEHUS OKHCJIEHUSA-BOCCTAHOBJICHHUSL. CreneHp OKUCJICHHUS.
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

CocraBneHue ypaBHEHUI peakiuii pa3Hbix THIOB. ONpeelieHne THIIAa PEaAKIHU 110
YpaBHEHHIO XMUMHUYECKON peakiuu. YpaBHEHHS OKHCICHUS-BOCCTAHOBIICHHUSL.
Crenenn OKHUCJICHUS. OKHCIIUTEIb " BOCCTaHOBUTEIL. OKHUCIUTEIIBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIMU B MPUPOJE, TMPOM3BOACTBEHHBIX Mpoleccax U
KU3HEACATEIIBHOCTH OpraHn3MoB. OKHCIHTENLHO-BOCCTAHOBUTEIILHBIN TMOTEHIUAT
cpensl. CocraBiieHHE U YpaBHUBAHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHIA
METOJIOM 3JICKTPOHHOTrOo OajaHca. THUNHYHBIE HEOPraHHMYECKUE OKHCIUTEIH |
BOCCTAHOBUTEIH. DJIEKTPOJIN3 PACTBOPOB U PACILIABOB COJEH.

OK 01

Tema 2.2
DJIEKTPOJIMTHYECKAS TUCCOIMALUS

OcHoBHOe conep:kaHue

TeopeTuueckoe o0yueHue
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M MOHHBLIH 00MeH

Teoplzm SHGKTPOHHTHQCCKOfI JUCCOHaIu. PeaKIII/II/I HOHHOI'O obOMeHa.
CocraBiieHue peaKHI/Iﬁ HOHHOI'O0 OOMeHa IMyTeéM COCTABJICHUA WX TMOJHBIX U
COKpAICHHBIX NOHHBIX ypaBHeHI/Iﬁ. 3aZ[aHI/I$I Ha COCTaBJICHHUEC MOHHBIX peaKHI/Iﬁ

JlabopaTopHble 3aHATHA

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 HeopraHudecKux
coeIMHEHMIT M UX CBOIICTBA

OcHoBHOe CoaepKaHue

TeopeTn'leCKoe oﬁyl{elme

[Tpenmer Heoprannveckoi xumun. Kitaccuukanusi HEOPraHMYEeCKUX BEIECTB.
ITpocTeie u cnoxHble BemecTBa. OCHOBHBIE KJIACCHI CIOKHBIX BEHIECTB (OKCHIBI,
THIIPOKCHUJIBI, KUCIIOTHI, COJIM). ATperaTHbIe COCTOSIHUS BellecTBa. Kpucrammmueckue
¥ amop¢HbIe BemecTBa. THITBI KPUCTAIIMYECKHUX PEIIETOK (ATOMHas,
MOJIKYJISIpHasl, HOHHAsI, METAJUIMYecKast). 3aBUCUMOCTh (PU3NUECKUX CBOIMCTB
BEILlECTBA OT THUIA KPUCTAJUINYECKOHN pemeTku. [IpuanHbpl MHOr0oOpa3usi BEIIECTB.

l'[palcanecmle 3aHATHUSA

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

Pemenne npakTHYeCKUX 3aJaHUH 110 KJIacCH(HKALMN, HOMEHKJIATYpe ’

XUMHUYECKHM (pOpMysIaM HEOpPraHMYECKHX BEIIECTB PAa3IHMYHBIX KJIACCOB (yrapHBIH
ras, YrJIeKHCIIBI ra3, aMMHaK, ralieHasi H3BeCTb, HeranleHas: H3BeCTh, TUTheBast cozla
U IPYIruX):Ha3bIBaTh M COCTABIATH (POPMYIIBI XUMHUUYECKHUX BEIIECTB, ONPEACIIATh
MPUHAUISKHOCTH K Ki1accy.

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

CTPYKTYPHBIM (hopMyIIaM.

OK 01
OK 02
K 1.1
K 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. Obmuedu3ndecKie 1 XUMUIECKHE CBOMCTBa MeTaJutoB. CrocoObI
MOy4YeHUsl. 3HaUEHUE METAJIJIOB U HEMETAJUIOB B IPHPOJIE U KU3HEAESITEIbHOCTU
YeJIoBeKa U OpraHu3MoB. Koppo3ust MeTasioB: BUIIBI KOPPO3UH, CIIOCOOBI 3aIIUTHI OT
KOpPpPO3HH.

Hemeramner. O0muedu3ndeckre 1 XUMUUECKHE CBOWCTBAHEMETAIIIOB. TUIIMYHBIE
cBoiictBa HemetaiuioBlV-VIlrpynn. Kinaccudukanns u HoMeHKIaTypa coeTMHEHHN
HemeTa/uioB. KpyroBopoTsl OMOTreHHBIX 3JIEMEHTOB B IIPHPOJE.

XUMHUYECKUE CBOMCTBA OCHOBHBIX KIJIACCOB HEOPTaHMYECKUX BEIIECTB (OKCHIOB,
THJPOKCHUJIOB, KUCJIOT, COJIEH U JIp). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB
MPOCTHIX BEIIECTB, BOJOPO U HBIX COETUHEHUH, BHICIIUX OKCUAOB U THAPOKCUIOB.

HpaKaneCKne 3aHATHSA

CocraBieHue ypaBHEHHH XMMUYECKHUX PEaKIUH ¢ yJacTHEM MPOCTBIX M CIOKHBIX
HECOpraHM4YeCKHUX BCUIICCTB: MeTaJIJIOB WV HeMeTaJlJIOB; OKCUJIOB
METAJIOB, HEMETAZIOB M aM(OTEPHBIX JIJIEMEHTOB; HEOPraHMYECKUX KHCJIOT,
OCHOBaHUI u amM{(OTEepHBIX TUAPOKCUIIOB, HEOPraHUYECKUX coiel,
XapaKTEPU3YIOLIMX UX CBOMCTBA.

Pemenue npakTuko-OpueHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA CBOMCTBA,
COCTaB, TOTy4eHHE 1 O€30I1aCHOE UCTIOJIb30BAHUE BAXKHEHUIIINX HEOPTAHUIECKUX
BELIECTB B OBITY M PaKTUUECKON EATEIHHOCTU YeTIOBeKa

JlaGopaTopHble 3aHATHS

JlabopatopHast pabora «CBoOiCTBa METAaJUIOB U HEMETAJLIIOB»

HccnenoBanne GU3MYECKUX U XMMHUYECKHX CBOMCTB METAIIOB M HEMETAJLIOB.
Pemenne skcriepUMEHTANIBHBIX 33124 110 XHMHYECKAM CBOMCTBAM METAIIOB U
HEMETaJUIOB, 110 PACIIO3HABAHUIO U IIOJIYYSHHUIO COSUHEHUH METaJLIOB U
HEMETaJlIOB.

K11
K 1.3

Tema 3.3.

IIpou3BoACTBO HEOPraHUYECKHUX
BewecTs. Unenruduxanms
HEOPraHUYeCKUX BellecTB

OcHOBHOE CoACPKaHUuEC

10

TeopeTuueckoe o0yueHue

OO61m1re mpeACcTaBICHUS O MPOMBIIUIEHHBIX CITOCO0aX MOTyIeHNST XUMUIECKUX
BEIIECTB (HA IpUMepe IMPON3BOICTBA AMMHUAKa, CEPHOU KUCIIOTHI).

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

[Ipobnema 0TX0A0B U MOOOYHBIX TPOAYKTOB.

IpakTHyeckue 3aHATHS

OK 01
OK 02
OK 04
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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.

Paznean 4.

CTpoeHne U CBOMCTBA OpPraHn4eCKuX BeHIeCTB

Tema 4.1.

Knaccuduxanusi, cTpoeHHe H
HOMEHKJIATyPa OpraHuYecKuX
BEIECTB

OcHoBHOe coaepkaHue

TeopeTn'leCKoe oﬁyl{elme

IIpenMer opranndyeckoil Xxumuu. B3anMocBs3b HEOPraHUUECKUX U OPraHUYECKUX
BewecTB. MecTo U 3HaueHue OpraHM4eCKOM 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 3aHATHUSA

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
HA3BaHUsI 110 CHCTEMATHIECKON U TPUBUATIBHONU HOMEHKIATYPE (ITHIICH, AlleTHIICH,
rinepuH, GheHon, GopManbaerua, yKCyCcHast KUCTIOTa, TIHINH). PacdeTst
mpocTeiiel 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 KJIacca: TOMOJOTHYECKHH
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,
HaXO0XACHUE 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 3aHATHUSA

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 1.3
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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] aMUHOKHCIOT. [IpeBpamieHMe O€NKOB MUIIM 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 MAaTCPUAJIOB, HOBbBIX MCTOYHHKOB JSHCPIruu
(aypTepHATHBHBIE HCTOYHUKM HHEPruu).OMacHOCTh BO3JACHCTBUS Ha JKUBBIC
OpraHM3Mbl OPraHUYECKHUX BEILIECTB OTICIBbHBIX KIACCOB (YIJIEBOAOPOJbI, CHMUPTHI,
(eHONBI, XJIOPOPraHUYECKUE MPOU3BOJHBIC, albICTHABI U Ip.), CMbICHI MOKa3aTels
HpesIeNbHO JIOMyCTUMON KOHIIEHTpaluu

JlaGopaTopHble 3aHATHS

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

Wnentudukanys OpraHMYeCKHX COSIMHEHUH OTHENBHBIX KiIaccoB (Ha NpuUMepe
QJIBJIETHIOB, KpaxMala, YKCyCHOH KHCIIOTBI, OEIKOB ¥ T.II.) C MCIOJIB30BAaHUEM 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, IIO03BOJAIOMIEH HICHTU(PUIINPOBATh IMPEIUIOKECHHBIC
OpraHWYECKHE BEIECTBA

OK 01
OK 02
OK 04
MK 1.1
K 1.3

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.

OKO01
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. BausHie pa3nuyHbIX (aKTOPOB HA K3MEHEHUE PAaBHOBECHS
XUMHMYECKUX peakuid. 3aKOH JeHCTBYIOINX MacC U KOHCTaHTa XUMHUYECKOT0
paBHOBecHsl. PacueTsl paBHOBECHBIX KOHIIEHTPALIUIl pearupyromyx BeecTB U
NPOAYKTOB peakuuii. Pacuersl TeruioBoro s Qexra peaxkimu.

Perenue npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUI Ha IPUMEHEHHE
npuHimnallelllaTenseansaHaxox/AeHNUE HANIPABICHUS CMEIICHUS PaBHOBECHUS
XMUMHYECKHX PEeaKMii M aHaJN3 (paKTOPOB, BIMSIONINX Ha CMEIIEHHE XUMHIECKOTr 0
paBHOBECHSL.

JlabopaTopHble 3aHATUS

JlabopaTopHast pabora «/3ydeHue BIUsSHIE Pa3IHMYHBIX ()AKTOPOB Ha CMEICHUE
XMMHYECKOT0 PaBHOBECHS». MccienoBaHue BIMAHHUSA H3MEHEHNS KOHLIGHTPALN
BEIECTB, PEAKIMH CPeIbl U TEMIIEPaTyphl Ha CMEIEHHEe XUMHUYECKOI'0 PABHOBECHSL.
CpaBHEHHE MOJTyYEHHBIX PE3YJIbTATOB C TEOPETHUECKH IPOrHO3UPYEMBbIMH Ha
ocHose npuHuunallelllarense.

Tema 5.2.
CKopocTh XHMMHYECKHX PeaKiuii.
XuMu4ecKoe paBHOBeCHE

OcHoBHOe coaepikaHue

TeopeTuueckoe 00yueHune

CKOpOCTh peakiuu, €€ 3aBHCUMOCTh OT pa3JIMYHBbIX (PAaKTOPOB: MPHPOJIBI
pearupyromux BeleCTB, KOHICHTPALUH PEarHpyIOUINX BEIIeCTB, TEMIIEPATyphl H
IUIOLIA I PEaKIIMOHHON MOBepXHOCTH. TeruoBbie 3(Q(GEKThl XUMUUECKUX PEaKIIHH.
DK30- ¥ SHAOTEPMUIECKHE, PEAKIIHH.

OOpaTMOCTh peakiuif. XMMHYeCKOe paBHOBECHE H €r0 CMEIICHHE O] IeHCTBHEM
pasnuUHBIX (pakTOpPOB (KOHIIEHTPALMS PEATeHTOB MIIH MIPOIYKTOB PEaKIliH,
JaBJIEHUE, TEMIIEPATypa) Ui CO3JaHNs ONTHMAIbHBIX YCIOBUH MPOTEKaHUS
xumudeckux npoueccos. [Ipunuun Jlelllatense

IpakTHyeckue 3aHATHSA

Pemenne mpakTHKO-OPHEHTUPOBAHHBIX 33JaHUN HAa aHAIN3 (DaKTOPOB, BIUSFOLINX
Ha W3MEHEHHE CKOPOCTH XHMHYECKOW PEaKLH, B T.4. C MO3UIUH IKOJIOTHYECKH
LeNIecoo0pa3HOro TOBEACHUS B OBITY W TPYHAOBOH IEATEIBHOCTH B LENAX
COXPAHEHHUS CBOETO 3JJ0POBbsSI U OKPYXKAIOUIEH MPUPOAHOIN CpebL.

PemeHne npakTHKO-OpUEHTHPOBAHHBIX 33aHUI HAa NpUMEHeHUe npuHnuna Jle-

OK 01
OK 02
IK 1.1
K 1.3
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[laTense JUTA HaXOXKIACHUS HAlIPaBJICHU CMCIICHUA PaBHOBECUA XHUMHYECKOR
PCaKM U aHaJIn3 (l)aKTOpOB, BJIMAONINX HAa CMCHICHUEC XUMUYCCKOI'O paBHOBECHS

Pazgea 6. PacTBOpsI 8
Tema 6.1. OcHOBHOE cofiep:KaHue 4
ITonsiTHE 0 pacTBOpax Teopernueckoe odyueHne 2 OK 01
PactBopenne  kak  ¢usuko-xumuueckuii  mpomecc.  PactBopel.  CrocoOsl OK 02
IPUTOTOBIEHUA pacTBOpoB. PacTBopuMmocTh. MaccoBast m01s pPacTBOPEHHOTO
BemecTBa. CMbICT IOKa3aTelsd NPEAENbHO JOMYCTUMOH KOHLEHTpAalMd U €ro OK 07
HCIOJIB30BaHUE B OLIEHKE 3KOJIOTNUECKOM O€30I1aCHOCTH.
IlpaBuna SKOJIOrMYECKH LEIECOO0pPa3sHOro IOBEAECHHA B OBITY M TPYJOBOH 2
JEATENIHOCTH B IIEJISIX COXPAHEHHs CBOET'O 3J0POBbSl M OKPYXKAlOIeH MPUPOAHOM
Cpellbl; ONIACHOCTh BO3/ICHCTBUS HA YKMBBIE OPTaHU3MBI OIPE/ICIICHHBIX BEIIECTB.
PerieHne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUI HA PACTBOPBI,
HCIIOJIb3YEMBIC B 6BITOBOﬁ )41 HpOHBBO}]CTBEHHOﬁ JACATCIBbHOCTU YCJIOBCKA
IlpakTHYeckue 3aHATHS 2
Perenue 3a1a4 Ha IPUTOTOBJICHUE PACTBOPOB.
Pemenne NpakTHKO-OPUEHTHPOBAHHBIX pAacYETHBIX 33JaHUM Ha JHUCIIEPCHBIE
CHCTEMBI, UCTIONb3yeMble B OBITY M NMPOU3BOACTBEHHON IEATENHLHOCTH YelOBEKa, C 2
MO3UIIMKA JKOJIOTMYECKOH 0E30IMacHOCTH IOCIEICTBUH M TI'PaMOTHBIX pELICHHN
npobneM, CBI3aHHBIX C XUMHEH.
Tema 6.2. OcHoBHOe coniep:KaHue 4
HccienoBanue cBOiiCTB pacTBOPOB JlaGopaTopHble 3aHATHS 4
JlabopaTopHast pabota «IIpuroroBienue pacTBOpPOB» 2 OKO01
[IpuroroBnenne pacTBOPOB 3aJaHHON (MOJISPHOM) KOHLEHTpammu (C MpPaKTHUKO- OK02
OPUEHTHPOBAHHBIMH BOIPOCAMH), ONIPEACIICHUE CPEIbl BOAHBIX PACTBOPOB. OK 04
JlaGopatopHas pabota «I[IpuroroBneHne pacTBOPOBY. 2
Pemenue 3ama4 Ha IPUTOTOBJIEHHE PACTBOPOB
IpodeccnonanbHO-OpHEHTUPOBAHHOE cOdepP:KaHUe (CodepKAHNE NPUKIATHOTO MOAYJIs)
Pazpen 7. Xumus B ObITY M IPOU3BOACTBEHHOI AeATeILHOCTH Ye10BEKa 6
TeopeTuueckoe odyueHue 2 oK 01
Tema 7.1 Hoseiiline NOCTHKEHUS XMUMHYECKOW HAYKM M XMMHMYECKOM TEXHOIOTHH. Pojb
Xumusi B ObITY M IPOM3BOJCTBEHHOM | XMMHU B 00ECTIEYEHHH 3KOJOTMYECKON, SHEPreTHYECKOH N MUILEBON OE30MIaCHOCTH, OK 02
JeSITeILHOCTH Ye/I0BeKa pasBuTHd MeauuuHbl. IlpaBuia moucka M aHaaM3a XUMUYECKOH MHpOpMALUM U3 2 OK 04
pasNMYHBIX HCTOYHHKOB (HaydHas M y4eOHO-HaydHas JHTepaTypa, CpencTBa 0K 07
MaccoBoi nH(popmanuu, cetb HTEepHET) L1
IpakTu4ecKkue 3aHATAN 4 MK 1.
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IMouck u aHanW3 KeHCOB O MPUMCHECHWHM XMMHUYCCKUX BEIIECTB M TEXHOIOTHUH C
yueToM Oymytel npodeccrHoHaTEHONW NeITeTPHOCTH 0 TeMaM: KOHCTPYKIIMOHHBIC
MaTepUabl, MAaTCPUAITBI JUTSI JICKTPOHUKH, HAHOMATEPHAJIbl, TCKCTIIILHBIC BOJIOKHA,
OBITOBAsI XMMHUSI.

K 1.3

. 4
3ammuTa:[IpencrapneHne pe3ybTaTOB PEUICHUs KEHCOB B (opMe MHHH-IOKIANA C
Tpe3eHTaImen
IIpomeskyTouHas aTrecTalus 4
Bcero: 108




21

3. YCJOBUS PEAJIN3AIIMA ITIPOT PAMMBI OBIIIEOBPA30OBATEJIBHOM
JAUCHUIIJIMHBI O/1.01.08 XUMMUA

3.1 MaTepuajibHO-TeXHHYeCKOe o0ecrevyeHne

Jia peanuzanuu mporpaMMmbl yd4eOHON JUCHMILIMHBI UMEETCS CIIEQYIOLIEee CIelUalbHOe

nomelneHue: kabuHer «dusuka. Xumus».

[lomemienne kaOuHeTa COOTBETCTBYET TpeOoBaHUSM CaHUTAPHO-AMIHIEMHUOJIOTUYECKUX
npaBuil 1 HopmaTuBoB (CanlluH 2.4.2 Ne 178-02): ocHallleHO TUIIOBBIM 00OPYAOBAHUEM, B TOM
qyclie CHEeIUaTN3UpOBAHHON y4yeOHOW MeOENbl0 U CpeACTBAMU OOYy4eHUs, HEOOXOIUMBIMH JUIS
BBINIOJIHEHUS TPEOOBAHUIN K YPOBHIO MTOJATOTOBKH O0YUYaIOUIUXCS.

Oo6opynoBanue yueOHOro kabuHera (HarjsiiHbIe MOCOOMs):

HaOOPBI MIAPOCTEPKHEBBIX MOJETEH MOJEKYNI, MOJETH KPUCTALUTUYECKUX PEHIETOK, KOJUICKIHH
IMPOCTBIX W CJOKHBIX BCHICCTB /Ui KOJUICKOWH IIOJMMCPOB; KOJUICKIUA TOPHBIX IOPOA U
MUHepaJioB, Tabnuna Menzaeneesa, yueOHble GuiibMbl, H(poBbIE 00pa30BaTENbHBIE PECYPCHI.

Texnuuyeckue cpeacrsa o0y4eHHMsi: KOMIBIOTEP C YCTPOMCTBAMHU BOCIPOM3BEICHUS 3BYKQ,
MPUHTEP, MYIBTUMEANA-TIPOEKTOP C IKPAHOM

OobOopynoBanue Jadoparopum U PpadoYuX MecT JadOPATOPUM: MEH3YPKHU, MHUIETKU-
KareJIbHUITBI, TEPMOMETPBI, MUKPOCKOTI, JYIbI, IPEIMETHBIE W TTOKPOBHBIE CTEKJA, TIJIAHIICTHI IS
KameJlbHBIX peakiui, (uIbTpoBabHAs Oymara, TMPOMBIBAJIKH, CTEKIITHHBIC MPOOUPKU, PE3UMHOBHIE
npoOku, (GoHApUKH, HAOOp PEAKTUBOB, CTEKJISHHBIC MAJIOYKH, IITATUBBI I MPOOHPOK;, MEPHBIC
IAJTUHIPHI, BOPOHKH CTEKJISTHHBIE, BOPOHKH JeauTeNnbHbIe muuHapuieckue (50-100 mi), ctynku ¢
nectukoM, (apdopoBbie YamIKu, MUHIETH, (GUIBTPHI OyMa)KHbIE, BaTa, MapJs, YaCOBBIC CTEKIIA,
ANIEKTPOIUIUTKH, JTaOOPAaTOPHbIE IITATUBBI, CIIUPTOBBIE TOPENIKH, CIIUYKU, IPUOOp s MOTyYeHHS
ra3oB (WM MpOOHpPKa ¢ Ta300TBOAHON TPYOKO#t), nepkaTesu Aji TPOOUPOK, CKIISTHKH ISl XpaHCHHS
PEaKTUBOB, pa3gaTOUYHbIC JIOTKW; XxuMudeckue crakanbl (50, 100 u 200 mi); mmarenu; MUHICTHI;
TUTEIBHBIC MIUIIIBI; CEKYHIOMEPHI (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 mur); MHAMKATOPHBIE TOJOCKU i ompenencHuss pH u cranmapTHas
WHJIMKATOpHAs ITKaJla; YHUBEPCAIbHBIN MHAMKATOP; muneTku Ha 1, 10, 50 mu (mnm mo3aropsl Ha 1, 5
u 10 M), GropeTky Juisi TUTpOBaHUs, MeauIHCKre mmpuibl Ha 100—150 M, maGopaTtopHble W/unn
aHaMTU4eckue Bechl, pH-MeTpbl, cymniabHbIN mkad, U ap. 1aboparopHoe 000pyI0BaHHeE.

3.2. UndopmannonHoe obecriedeHue peaau3anuy mNporpamMmmbl
Jliia peanuzanuu nporpamMmbl OMOIHOTEYHBIN (HOHT 00pa30BATENIBHOM OPraHU3aluy OCHAIEH
MEYaTHBIMU U DJEKTPOHHBIMH  00Opa3oBaTeNbHBIMM ¥ HH(POPMALMOHHBIMU  pecypcami,
pexomenoBanHbIME @YMO, 1151 HCIOJIb30BaHUS B 00pa30BaTEIBHOM IMpOIIecce.

3.2.1 OcHOBHBIE TEYATHLIE H3TaHUA:

1 T'abpuensH, O.C. Xumusi: yueOHUK A CTYJIEHTOB MPO(ECCHOHATIBHBIX 00pa30BaTEIbHBIX
opranu3zanuii, ocsanBarouinx npodeccuu u crenuaabHoctu CIIO / O.C. T'abpuensn, U.I'. OctpoymoB.
— Mockga: Ilpocsemienue, 2021. — 128 ¢. — TekcT : HENOCPEACTBEHHBIH.

2 T'abpuensn, O.C. Xumus. IIpaktukym: yde6.mocoOue Juisl CTYyAEHTOB MPO(ecCHOHANBHBIX
o0pa3oBaTeNbHBIX OpraHu3anuii, ocBauBaromux npopeccun u cneuuansHoctu CIIO / O.C. 'abpuensn
u ap. — Mocksa : 2019. — 215 c. - TekcT : HemoCpeICTBEHHBIN.
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3 Taopuensia, O.C.u ap. Xumus: mocobue mis moarotoBku k EID: ydued. mocobue s
CTYIACHTOB TPO(ECCHOHATBHBIX 00pa30BaTENbHBIX OpraHU3aluii, ocBaWBarOIMX mpodeccuu u
cnermansHoctTn CIIO / O.C. Tabpuensm u np.. — MockBa : 2019 — 304 c. - Texkcr
HEIOCPEACTBEHHBIM.

4 Tabpuensn, O.C. Xumus. TecTsl, 3amaun U ynpakHeHUs: y4e0.mocoOue JUisi CTYIACHTOB
npodeccHOHANBHBIX 00pa30BaTENFHBIX OPTraHU3aIMK, OCBAMBAIONINX MPO(ECCHH W CHEHUAIBHOCTH
CIIO / O.C. I'abpuensn, I'.I'. JIeicoBa — Mocksa : 2019 — 336 c. - TekcT : HemocpeaCTBEHHBIN.

5 Epoxun, FO.M. Xumus nns npodeccuil U crenuaibHOCTEH TEXHUYECKOTO U €CTECTBEHHO-
Hay4yHOTO TpOoQUICH: YIeOHUK TSI CTYJCHTOB MPOQPECCHOHAIBHBIX 00pa30BaTEIbHBIX OPTraHU3AINM,
ocBanBatonux npodeccun u crnenuansHocTd CI1O / FO.M. Epoxun, WU.B. KoBanesa. — Mocksa : 2019
—267 c. - Tekcr : HENOCPeICTBEHHBIH.

3.2.2. OcHOBHBIE YJIEKTPOHHbIE U3IAHUSA
6. Mup xumun: >1eKTpoHHbIH xypHan//mirofhim.narod.ru/

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

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

9. Xumust u xu3nb — XXI Bek: HAyIHO-TOMYJISPHBIN KypHAT //Www.hij.ru

10. Onmummnuana «ITokopu BopoObeBsl Topei» : [caiiT]. - MockBa. — URL: www.pvg.mk.ru -

TeKcCT : 2IeKTPOHHBIM.

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

12. DnexkTpoHHas Oubmuoreka: OudbIUOTEKA MO XUMHH : [caiT]. - MockBa. — URL.:
Www.chem.msu.su - TekcT : 3JIeKTPOHHBIH.

13. UnTepHeT-uznanue A yuurenend «EcrecrBennbie Haykny :[caifT]. - MockBa. — URL:
www.enauki.ru — TekcT : 3JeKTpOHHBI .

3.2.3. JlonoJIHUTEeIbHbIe HCTOYHHUKH:

14, Taopuensn, O.C. OctpoymoB W.I'. Xwmus pmus npodeccwii u  crienmralbHOCTEH
€CTECTBEHHO-HAYYHOI'0 MPOQUIIsA: Y4eOHHK IJIsi CTYIEHTOB MPOo(ecCHOHANBHBIX 00pa3oBaTENbHBIX
opranu3anuii, ocsauBarouux npodeccuu u cneruansuoctu CIIO / O.C. T'abpuensn, U.I'. Octpoymos.
— Mocksa : 2017 - TekcT : HemocpeACTBEHHBIH.

15. T'abpuensan, O.C. Xumusa: kHUra s npenogaBatens: y4deb.-meron, mocodue /  O.C.
I"abpuensn, I'.I'. JIeicoBa. — Mocksa : 2012 — 336 c. - TekcT : HenmocpeACTBEHHBII.

16.Epoxun, FO.M. Xumus: 3anauu u ynpaxHeHus: yded.mocobue i CTyA. yupexIAeHUi
cpen, npod. O6pazosanus / KO.M. Epoxun. — Mocksa : 2014 — 288 c. - TekcT : HemocpeICTBEHHBIH.

17. Epoxun, FO.M. COOpHHK TECTOBBIX 3aJaHM{ MO XUMHHU: ydeb.mocoOue s CTYI.
yupexaeHuit cpen. npod. Obpazoanus / HO.M. Epoxun. — MockBa : 2015 — 128 c. - Teker :
HEMOCPECTBEHHBIH.


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 1 OLIEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIIEOBPA3OBATEJbHON JUCITATLIAHBI

Ne | OK/IIK Mopnyas/Paznen/Tema PesyabTat 00yuenuns THIBI OLEHOYHBIX MePONIPUATHI
I OcHoBHOE coiep:kaHHNe
1 Pa3znen 1. OcHoBBI DopMyTUPOBATH 0a30BbIE
CTPOEHHS BelecTBa TMOHSITHS ¥ 3aKOHBI XUMHH
1.1 |OK 01 CtpoeHne aToMOB CocTaBiATh XMUMHUYECKHE 1. Tect «CtpoeHue aToMoOB
XUMHNYECKUX DJIEMECHTOB U Q)OpMy.HI)I COGILI/IHGHI/H‘/'I B XUMHUYCCKUX 3JIEMECHTOB U IIpUpOaa
MIPUPOJIa XUMUYECKOM COOTBETCTBUHU CO CTETEHBIO |XWMHUYECKOH CBSI3M».
CBSI3U OKHUCJIEHUS] XMMUYECKHUX 2. 3ajaun Ha COCTaBJIEHUE
DJIEMEHTOB, UCXOMS U3 XHUMUYECKUX (OPMYIT JIBYXaTOMHBIX
BaJIEHTHOCTH U coeinHeHn! (OKCHIIOB, CYIb(HIOB,
3JIEKTPOOTPULIATEIBHOCTH TUAPUJIOB | T.I1.).
3. 3ajaHus Ha UCITONB30BAHUE
XMMHUYECKON CUMBOJIMKU U Ha3BaHUM
COEIMHEHUH 110 HOMEHKJIaType
MEKTyHapOIHOTO COI03a
TEOPETUYECKON U NPUKIIAJHON XUMUU
1 TPUBUAJIBHBIX Ha3BaHUU JUIS
COCTaBJICHHSI XUMHUYECKIX (HopMyIT
JIBYyXaTOMHBIX COSAMHEHUH (OKCH/IOB,
Cynb(UIOB, TUAPUIOB U T.II.) U
JIPYTUX HEOPTaHMYECKUX COCIMHEHUN
OTJENBHBIX KJIACCOB
1.2 |OK 01 Ilepronnueckuii 3akoH 1 | XapaKkTepru30BaTh 1. Tect «Meramnmnyeckue /
OK 02 tabmuna .M. MenaeneeBa | XHMUYECKHAE SJIEMEHTHI B HEMETAIINYECKHEe CBOICTBA,

COOTBETCTBHH C UIX
TTOJIO’KEHUEM B
MEPUOUYECKON CUCTEME
XUMHYECKUX IIIEMEHTOB
J.W1. MenneneeBa

JIEKTPOOTPHULATENLHOCTD U CPOJCTBO
K JIEKTPOHY XMMHUYECKUX 3IEMEHTOB
B COOTBETCTBUE C UX HJIEKTPOHHBIM
CTPOEHHEM U TOJIOKEHUEM B
MEPUOUYECKON CHUCTEME
XHUMHYECKuX 3eMeHToB J[. 1.
Menneneesay.

2. IlpakTrueckue 3a1aHus Ha
YCTaHOBJICHUE CBS3U MEXAY
CTPOECHHEM aTOMOB XUMHYECKHX
3JIEMEHTOB U MEPUOJUYECKIM
M3MEHEHUEM CBOWCTB XMMHUYECKUX
3JIEMEHTOB U MX COCIUHEHUI B
COOTBETCTBHH C ITOJIO)KEHUEM
[lepuoguyeckoil cucreme.

3. IIpakTUKO-OpUEHTUPOBAHHbBIE
TEOPETUUYECKUE 3aJaHHS Ha
XapaKTEepPHU3ALMI0 XUMHUYECKUX
aneMeHToB: «Mertayuinueckue /
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OK/IIK

Moayas/Paznen/Tema

PesyabTat 00yuenuns

THIBI OLEHOYHBIX MEPONPUATHI

HEMETaJUINYECKHE CBOMCTBA,
3NEKTPOOTPULIATENBHOCTh U CPOACTBO
K 3JICKTPOHY XUMHUYCCKUX 3JIECMCHTOB
B COOTBETCTBHE C UX AJIEKTPOHHBIM
CTPOCHHEM U TIOJOKEHHUEM B
MIEPUOUYECKON CHCTEME
XUMHYECKUX 3JIEMEHTOB

JI.. MenneneeBay»

Paznea 2. XuMuueckue
peakuuu

XapakTepu3oBaTh THUIIbI
XUMHUYECKHX peaKkmuii

KonTpoabnas padora
«CTpoeHne BelecTBa U
XHMHUYECKHE PeaKkumy

2.1

OK 01
OK 04

THel XUMHYECKUX
peakuuii

CocTaBnaTh peakuuu
COC/IMHEHUS, Pa3JIOKEHUS,
oOMeHa, 3aMelleHuS,
OKHCJIATENHHO-
BOCCTAHOBUTCIBHBIC
peakuu

1. 3agauu HaA cocTaBIeHUE
YPaBHEHUH PEaKIUiA:

— COEIMHEHUs, 3aMEICHHS,
pasiiokeHus, 0OMeHa;

— OKHMCJTUTEIBHO-
BOCCTAHOBUTCIBHBIX peaKum‘/'I C
HCIOJIb30BAHMEM METOa
AJIEKTPOHHOTrO OaaHca.

2. 3ama4n Ha pacyeT Macchl BEIIECTBA
i 00bEMa

ra30B 10 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce Wi 00BEMY OJJHOTO
W3 YYACTBYIOIIUX B PEAKITHH
BEIILIECTB; PACUETHI

Macchl (00bEMa, KOTMIecTBa
BEIIECTBA) MPOITYKTOB PEAKITHH, €CITH
OJTHO W3 BEIIECTB UMEET MPUMECH

2.2

DNEKTPONUTHYCCKAS
JICCOIUATIVSI 1 HOHHBIN
o0MeH

CocTaBisATh ypaBHEHHS
XMMHYECKUX PEaKIuu
HOHHOTO OOMEHa C yJacTHEM
HEOPraHNYECKUX BEUIECTB

1. 3amaHus HA COCTaBIICHUE
MOJIEKYJISIPHBIX M MOHHBIX PEAKIIUN C
y4acTHEeM KHUCIIOT, OCHOBaHUH 1
COJIeH, YCTaHOBIIEHUE H3MEHEHUS
KHCJIOTHOCTH CpPEbl

2. JlabopaTopuas pabora "Twurbt
XUMUYECKUX peakiuuii"

Paznen 3. Ctpoenne u
CBOIICTBA
HEOPraHnYecKUux
BelllecTB

HccienoBath cTpoeHue u
CBOJICTBA HEOPraHNYeCKHUX
BElIECTB

KonTpoabHas padoTa
«CBoliCcTBa HEOPraHMYeCKNX
BelllecTB)»
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OK/IIK

Moayas/Paznen/Tema

PesyabTat 00yuenuns

THIbI OLIEeHOYHBIX MePONPUSITHI

3.1

OK 01
K 1.1
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
MEXAYHAPOIHON WIH TPUBUAIBHON
HOMEHKJIAType».

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

4. ITpakTHdeckue 3aaHus Ha
ONpeNeNeHne XUMUYECKON
aKTHBHOCTH BEIIECTB B 3aBUCUMOCTH
BHJIa XUMHYECKOW CBS3H M TUTIA
KpUCTaJUIMYECKON pelIeTKH

3.2

OK 01
OK 02
K 1.1
I1K1.3

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, HEMETAJIOB
aM(OTepHBIX JIEMEHTOB;
HEOPTaHWYECKUX KUCIIOT, OCHOBAaHUH
1 aM(OTEPHBIX THIPOKCHJIOB,
HEOPraHUYECKUX COJIEH,
XapaKTePU3YIOIINX WX CBONCTBA H
CIOCOOBI MOTYIEHUSI.

3. IIpakTUKO-OpUEHTUPOBAHHBIE
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
WCIIOJIb3YEMBIX IS 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)
4.1 |OK 01 Knaccudukanwms, crpoenne|KnaccupumnmpoBatsb 1. 3aaHus Ha cocTaBJIeHUE Ha3BaAHUM
[K... 1 HOMEHKJIaTypa OpraHWYEecKHE BEIIECTBA B |OPTaHUYECKUX COCTUHEHHH 110
OpPraHn4eCKuX BCUICCTB COOTBETCTBHU C UX TpI/IBI/IﬁJ’IBHOﬁ 501050 Me)I(ILYHapOIIHOﬁ
CTpOEHHEM CHCTEMAaTHYeCKO HOMEHKIIAType.
2. 3ajaHus Ha COCTaBJIEHNE TOITHBIX
U COKPAILEHHBIX CTPYKTYPHBIX
(dhopMys1 OPraHUYECKUX BEIIECTB
OT/ICIIBHBIX KJIaCCOB.
3. 3amaun Ha ompezeneHne
npocreiimei GopmyIbl
OpFaHI/I‘IeCKOﬁ MOIJICKYJIBI, UCXO U3
3JIIEMEHTHOT0 cocTaBa (B %)
4.2 |OK 01 CBoiicTBa OpraHMYeCKUX |YCTaHABIMBAThH 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 OCHOBAaHHMM UX COCTaBa U CTPOEHUA.
K 1.3 MOJIEKYIT 2. 3ajaHus Ha COCTaBJICHHE

YpaBHEHUI XUMHUYECKUX PEAKLIUiA,
WITIOCTPUPYIOIINX XUMHUYECKUE
CBOIICTBA C y4ETOM MEXaHU3MOB
IPOTEKAHUS JaHHBIX PEaKIHUN 1
TeHETHYECKOH CBSI3M OPraHUYEeCKUX
BEILIECTB Pa3HbIX KIACCOB.

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

4. JlabopaTtopHas paboTa
“IIpeBpalieHust OpraHUYECKUX
BELIECTB IpU HarpeBaHuu"
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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 PEaKIUi C y4aCTHEM
IIK 1.1 MPUMEHEHHE B OBITOBOM U |KJIACCOB OpraHU4ecKuX BEUIECTB, B T.U.
K 1.3 MIPOU3BOJICTBEHHON HCIIOJIB3YEMBIX JUIS UX
JeSITebHOCTH YelloBeKa uaeHTH(GUKaUY B OBITY H
MIPOMBILIIEHHOCTH.
2.JlaGoparopHas pabora:
“Unentndukanus opraHnIecKuX
COETMHEHNUN OTJENBbHBIX KJIacCOB™
) Pa3nen 5. Kunernyeckue | XapakTepu3oBaTh
U TepMOAUHAMHYECKHE |BJIMAHHE PA3JINYHBIX
3aKOHOMEPHOCTH (haxTopoB Ha paBHOBecue
NPOTEKAHUA U CKOPOCTh XUMHYECKHUX
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
IIK1.3 TEMIIEPATYPHI HA CKOPOCTh  |CKOPOCTH XMMHUYECKON PEAKIINH.
XUMHUYECKUX peaKui [TpakTHUKO-OpHUEHTUPOBAHHBIE
XapakTepu3oBaTh BIUSHUE |3aJaHKs Ha NPUMEHEHHE ITPUHIATIA
n3MeHeHus KoHueHTpanun  (Jle-IlaTense i HaXOXKIOCHUS
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 IPOU3BOJICTBEHHOM JEATEIBHOCTH
9enoBeKa
6.2 |OK 01 UccnenoBanne cBONCTB Uccnenosats Gpusmxo- JlabopartopHas paboTa
OK 04 pacTBOpoB XUMHYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPOB”

HCTHUHHBIX paCTBOPOB

IIpodeccnoHaNIbHO-OPHEHTUPOBAHHOE COleP:KAHUeE (Codep:KaHue TPUKJIATHOT0 MOLYJIs1)
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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 EATEIHHOCTH YeJIOBEKA MIPOU3BOJICTBEHHOMN Bo3MoXHBIE TEMBI KEHCOB:
OK 07 JIeSITeTbHOCTH YeI0BEKa C 1. Bynymue marepuaisl 1 aByua-,
IIK 1.1 MO3ULIUNA HKOJIOTHYECKOMN MAaIIMHO- U IPUOOPOCTPOCHUSI.
IIK 1.3 Oe3o0macHOCTH 2. HoBble MaTepHalibl ISl COTHEYHBIX

Oarapeii.




