MuHucTepcTBO 00pa3oBaHus, HAyKH U Mojojexu Pecnyonuku Kpeim
Anymtuackuit ¢punman ['ocynapcTBeHHOTO 010IKETHOTO MPO(ecCHOHATEHOTO
oOpa3oBarenbHOro yupexaenus Pecnyonuku Kpeim
«POMAHOBCKUI KOJUIEIK UHAYCTPUN IT'OCTEITPMMCTBAY

YTBEPXJIEHO
3aBeayronuii ATyIITHHCKUM (QUITHATIOM
I'BIIOY PK «PKHUI'»

A.P. banabanosa
« » 2023 r.

MopnucaHo yudpoBon NnoanNMCbIo:
Bana6aHosa A.P.

DN: cn=banaba+osa A.P., 0=A0®
FBMOY PK «PKUIM»,
ou=3asegytownin Gunmanom,

email=afrkig_1@crimeaedu.ru,
c=RU
[ara: 2023.10.10 19:35:44 +03'00'

PABOYAS IPOI'PAMMA
OBHIEOBPA3OBATEJIBHOU AUCHUIIIMHBI
OOI1.07 XUMUA

38.01.02 ITPOAABEL, KOHTPOJIEP-KACCHP

A,

o/

r. Anymra, 2023



Pabouas mporpamma o0mieo0pa3oBaTeIbHON AUCIUILUIMHEI «XUMUS» pa3paboTaHa Ha
OCHOBE NpUMEpHON paboueil mporpaMmMbl 00111€00pa30BaTEILHON AUCHUIUIMHBI «XUMUS»,
paccMmoTpeHHoM Ha 3acenanuu llemarorudeckoro cosera ®I'BOY JII1O UPIIO IIpoTtokon Ne
13 ot «29» cenTsa6ps 2022 r., yTBepKIeHHOH Ha 3acenanny CoBeTa Mo OIEHKE COACPKAHUS U
KayecTBa NPHUMEpPHBIX paboyux mporpaMm  0O0IIe00pa30BaTEIbHOIO U COLMAIBHO-
I'YMaHUTapHOTO ILHUKIOB CpelHero mnpodeccuoHanbHoro odpazoanusi [Iporokon Ne 14 ot
«30» mosiOpss 2022 r.; DenmepallbHOTO TOCYAAPCTBEHHOTO OOPa30BaTEIBHOTO CTaHIAPTa
cpeanHero npodeccruoHalbHOr0 00pazoBanus mo npodeccun: 38.01.02 Ilpogasern, KOHTpoIEep-
Kaccup, Bxosuien B ykpynHeHnyto rpynny 38.00.00 DxkoHoMHUKa U yIIpaBJIEHUE.

Opranuzanus-pa3padotunk: AnymTuHCKui ¢unuan ['ocygapcTBEHHOTO OrOHKETHOTO
npodeccuoHanbHOro oOpa3oBaTenbHOro yupexaenus Pecnyonuku Kpeim «PomanoBckuii
KOJUIE/IK UHTYCTPUHU TOCTEIIPUUMCTBAY.

Pazpaboruuk: ['opuakora JI.W., npemnogaBaTens BBICIIEH KaTeTOPHH.

Pabouas mporpamma o01ieoOpa3zoBaTeIbHON TUCHUIUIMHBI «XUMUS» PACCMOTPEHA Ha
3aceganuu LIMK o61meo0pa3oBareabHbIX JUCIUILIUH
IIpotokon Ne ot «_ » 20 r.
IIpencenarens LIMK E.H.Kpusopyuko

Pabouass mporpamma 00111€00pa30BaTE€IbHON AUCUMIUIUHBL «XUMHS» PEKOMEHJ0BaHa
metonuyeckuM coBetoM ['BIIOY PK «PKUI» mpu peanusaiuu ocHOBHO#M 00pa3zoBaTelbHOU
nporpammbl B cootBeTcTBUU ¢ DI'OC CIIO no nmpodeccun 43.01.09 IloBap, konaurep.

[Ipotokon Ne_ ot «  » 20 r.
Meroauct C.A.Kpamap

I'opuakosa JI.1. — aBTOp-COCTaBUTEIID.
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COJAEPKXAHUE
Crp.
O6mias  xapakTtepucTuka  paboueit  mporpammbel  oOmieoOpazoBaTenbHOM 4
JTUCTIUTUTAHBI

CtpykTypa u cofiepkaHue 0011e00pa3oBaTeIbHON TUCITUTITMHBI 14
YcroBus peanu3anuy IporpaMmbl 00IIe00pa3oBaTeIbHON JUCIIATUTIHBI 25
Kontposnsb 1 olieHKa pe3yinbTaTOB OCBOCHUS 00111€00pa30BaTEIbHON JUCIUTIITUHBI 26



1. OBLIAS XAPAKTEPI/ICTI/IKA”PABO‘IEﬁ IMPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOU JTUCHUIIJIMHBI
«XUMUSA»

1.1. Mecto JIMCUMIUVIMHBI B CTPYKTYpe OCHOBHO#Hi mpodeccHoHAIbHOM
00pa3oBaTe/IbHOI MPOrpaMMblI

OO6mieoOpa3oBarenibHasi JUCHUILUIMHA «XUMHUs» SBISETCS 00s3aT€IbHON  4YacThbiO
o0mreo0pa3oBaTesIbHOTO IMKIa 0bpazoBarenbHOM mporpammbl CI1O B cootBetcTBHM ¢ PI'OC
o npodeccun 38.01.02 IIponaserr, KOHTpoOIEP-KaCCHP..

1.2. Henau u njiaHupyemble pe3yJbTaThbl 0CBOEHUS] JUCHUNITHHBI:

1.2.1. leau u 3axa4u 0011e00pa30BaTEIbHON JUCHMIIIMHBI

dopMUpoBaHUE Y OO0YYaIOIIMXCSI XUMUYECKOW COCTABJISIONICH €CTeCTBEHHO-HAYYHOM
KapTUHBl MHpa KaK OCHOBBI MPHUHSATHS PEIICHUN B KU3HEHHBIX U IPOU3BOJCTBEHHBIX
CUTYaIlUsIX, OTBETCTBEHHOT'O MTOBECHHS B IPUPOTHOM Cpeie.

3agauyu JUCHUNIHHBI:

1) chopmupoBaTh TOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHMSI XUMUYECKUX TPOILIECCOB U
SBIIGHUN B OKpYXaroleil cpeze, LEJIOCTHONM HAyYHOW KAapTUHBI MHpa, B3aUMOCBSI3H U
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BuUTh yMEHHUS MPOBOIUTH PAcCUEThl MO XUMHUYECKUM (PopMyJiaM U ypaBHEHHUSIM
XUMHUYECKHX pPEaKIui, TUIAaHUPOBaTh M WHTEPHPETUPOBATh PE3YIbTaThl XUMHUYECKHX
AKCIIEPUMEHTOB,

3) cdopmupoBaTh  HaBBIKM  TMPOBEICHHUS  XUMHUYECKUX  DKCIEPUMEHTAIBHBIX
UCCIIEIOBaHUN C COONIOAGHHEM TMpaBuUi Oe€30MacHOro oOpalleHHsl € BeleCTBaMHU U
71a00paTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh yMEHHsI aHAIMW3UPOBATH, OIICHHBATh, MPOBEPATh HA JOCTOBEPHOCTh U
00001aTh HHGOPMALIMIO XUMUYECKOTO XapaKTepa U3 Pa3IMuHbIX HCTOUYHUKOB;

5) chopmupoBaTh yMEHHs MPOTHO3UPOBATH IOCIEJACTBUS CBOCH JESITEIbHOCTH U
XUMHYECKHUX MPUPOIHBIX, OBITOBBIX U TPOU3BOJICTBEHHBIX MTPOIIECCOB;

6) cdopMupoBaTh MOHHMMAaHHWE 3HAYUMOCTH JOCTHKEHUH XMMHUYECKOW HAyKH W
TEXHOJIOTHH JJI pa3BUTHUS COIMATBLHON U TPOU3BOJICTBEHHOM cep.

1.2.2. Ilnanupyemble Ppe3yjbTAaThl OCBOCHHUS O00HIE00PAa30BaTeJIbHON JMCHUILUIMHBI B
coorBercTBHU ¢ PT'OC CIIO n Ha ocHoBe ®I'OC COO
Oco0oe 3HadyeHHe TUCHUIUINHA uMeeT rpu popmupoBannu u pazputun OK u [TK



Koa n
HAUMEHOBaHMHe
(popmupyembIx
KOMIIeTeH I

HHaHpreMble PE3yJbTAThI 0OCBOCHUA TUCHHUIIJINHBI

Oo0mrue

I[I/ICIII/IHJII/IHapHLIe

OK 01. ITornmats
CYILLIHOCTb U
COLIMAJIbHYIO
3HAYUMOCTD OyIylIei
npodeccum,
MPOSIBIIATH K HEH
YCTOWYUBBINA UHTEPEC

B yacTH TPy10BOr0 BOCIIUTAHUS

- TOTOBHOCTb K TPYyIdy, OCO3HaHHE IIEHHOCTH MacCTEpCTBa,
TPYIOJIIOOHE;

- TOTOBHOCTh K aKTHBHOH JIEATCIILHOCTH TEXHOJIOIMYECKON U
COLIMAJILHOM HANpPaBACHHOCTH, CIIOCOOHOCTh MHUIUHPOBATH,

IUIAHUPOBATh U CaMOCTOSITENIbHO  BBIMOJIHATH  TaKyHo
JIeITCIIbHOCTB;
- HWHTEepeC K pa3muyHbiM chepam mpodeccuoHaIbHON
JIeITeIIbHOCTH,
OBaanenue YHUBEPCAJIbHBIMUI y4eOHBIMU

MO3HABATEJIbHBIMH JIeHCTBUSIMH:

a) 0a30Bble JJOrHYecKHe JelCTBHS.

- CaMOCTOSITENILHO (hOpMYIMpOBaTH M aKTyaJIM3HPOBAThH
npo0JeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIJIMBATh CYNIECTBEHHBIN MPU3HAK WM OCHOBAHMS JIJIS
CpaBHEHHUS, KITacCU(PUKALIUU U 000O0IICHNUS;

- ONpeneNsaTh IeNIM JIEATCIIbHOCTH, 3a/1aBaTh IMapaMeTphbl |
KPUTEPUU UX TOCTHIKEHUS;

- BBUBJISITh  3aKOHOMEPHOCTM U NIPOTHBOPEYHS B
paccMaTpUBaeMbIX SIBICHUSAX;

-  BHOCHTb KOPPEKTHBbI B JI€ITEIBHOCTh, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB  LENSAM, OLEHHUBATh PHUCKU
MMOCJICICTBUI IEATCILHOCTH;

- pa3BHUBaTh KpPEATUBHOE MBILUIEHUE IMIPU  PELICHUHU

JKU3HEHHBIX TTPOOIeM

0) 0a30BbIe HCCIEI0BATEIbCKIE TeHCTBUS:

- BJAQJAETh HABBIKAMH  y4eOHO-MCCIIEOBATEIbCKOW U
MPOEKTHOM J1eATeTHbHOCTH, HABBIKAMHU Pa3pelieHus mpooIem;

- BBISABIISTE MPUYUHHO-CIIECTBEHHBIE CBSI3H u
aKTyaJIM3UpOBaTh 3aJady, BBIJIBUTATh TMIIOTE3Y €€ pEelIeHus,

- BJIAJETh CUCTEMOM XHMHUYECKHX 3HAHWM, KOTOpas BKJIOYACT:
OCHOBOTIOJIATAIOIINE TMOHATHS (XUMHUYECKUHA DIIEMEHT, aToM,
3JIEKTPOHHAsi 000JI0UKa aToma, s-, P-, 0-3JIeKTpOHHBIC OpOUTAIN
aTOMOB, HOH, MOJIEKyJa, BaJICHTHOCTb,
AIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCICHUS, XUMUYECKas
CBsI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM, YriepoaHbIi
ckener, (yHKIMOHAIBHAS TpyNNa, paJuKall, W30MEpUs,
M30MEpbI, TOMOJIOTMYECKUH psii, TOMOJIOTH, YTIJIEBOAOPOJBI,
KHCIIOPOJI- W a30TCOJAEpKallMe COCAMHEHUsS, OMOJIOTHYECKH
aKTUBHBIC BeleCTBa (YrJeBOABI, JXUPbHI, OEJIKH), MOHOMEp,
MOJIMMeEp, CTPYKTYpPHOE 3BCHO, BBICOKOMOJIEKYJISIPHBIC
COCJIMHEHMS, KPUCTANINYECKas peIIeTKa, THUIbl XUMHYECKUX
peakuui (OKHCIIUTENLHO-BOCCTAHOBUTEIBHBIE, 3K30- u
SHIOTEPMUYECKHE, PEaKIMd HWOHHOro OOMEHa), pacTBOp,
AIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAS
JUCCOIAAIINS, OKHUCJIUTEIb, BOCCTAaHOBUTENb,  CKOPOCTh
XUMUYECKOW peaKklMh, XUMUYECKOE pPABHOBECHE), TEOPUU U
3aKOHBI (T€OpUs XUMHUYECKOTO CTPOSHHUS OPTaHUYECKUX BEIIECTB
A.M. BbytnepoBa, Teopusi SIEKTPOJUTHUYECKON HUCCOIMAIINU,
nepuoauueckui 3akoH /.M. MenneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3BIK XHMUH,
dakToNornuecKkrue CBEACHMs O CBOMCTBAX, COCTAaBE, MOTYYCHUH U
0€301acCHOM HCIIOJIb30BAaHUM BAXXHEWIIUX HEOPTaHUYECKUX H
OpPTaHWYECKHUX BEUIECTB B OBITY M MPAKTHUYECKON AESITETbHOCTU
YeoBeKa;

- yYMEThb BBIBJIATH XapAaKTEpPHbIE MNPHU3HAKA WM B3aUMOCBS3b
W3YYECHHBIX TOHATHUM, MPUMEHSITH COOTBETCTBYIOIIUE MOHSTHUSA
IPU ONUCAHUM CTPOCHUSI U CBOWCTB HEOPraHUYECKHX U
OpPraHMYEeCKHX BEIIECTB M WX MPEBpAlICHUN; BbISBIATH
B3aMMOCBSI3b ~ XMMHMYECKHX  3HAHUM C  TIOHITUSIMH H
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HaxoaAuThb APTYMCHTBI JJIsA JOKa3aTCIbCTBa CBOHX
YTBEPKACHUM, 3a1aBaTh IapaMETPbl U KPUTEPUH PEILICHUS;

- AaHAJIM3UPOBATH IIOJYUCHHBIC B XOJAC PCHICHHUA 3adadyu
pe3ysbTaThl, KPUTUYECKM OLEHMBAThb HUX JOCTOBEPHOCTb,
IMPOrHO3UpPOBATH UBMCHCHHUEC B HOBBLIX YCJIIOBUAX,

- YMETb TIIEPEHOCHUTb 3HAaHWs B II03HABATEIbHYI0 W
NPAaKTUYECKYIO 00JIACTH KU3HEIEATEILHOCTH;

- YMETb MHTETPUPOBaTh 3HAHHUA M3 Pa3HBIX IPEIMETHBIX
o0OJacrei;

- BBIIBUIaTb HOBBIE HJEH,
IIOAXOIBI Y PELLICHMUA,

- CIOCOOHOCTh MX MCIIOJIb30BaHMs B [T03HABATENbHON U
COLIMAIBHON ITPAKTHUKE

npeajiaraTb OPHUIMHAJIBHBIC

IIPEJICTaBICHUSIMU IPYTHX €CTECTBEHHOHAYYHBIX IPEIMETOB;
- YMETh MCMHOJIb30BaTh HAUMEHOBAHUSI XUMHUECKUX COEIMHEHUN
MEKIYHapOAHOTO COK3a TEOPETUUYECKOW M MPUKIAJHOW XUMUU
U TpUBHAJbHBICE Ha3BaHHUS BAKHEWIIUX BEIIECTB (ITUJIEH,
alieTWSieH, TIMUepuH, (QeHod, ¢GopManbAeTua, YyKCycHas
KHUCIIOTA, TJUIUH, YrapHbIA ra3, YIJIEKHCIBIM ra3, amMMHak,
raiieHasi M3BECTb, HEralleHas M3BECTb, IIUThEBas coja U
IpYrux),  COCTaBIATH  (POpPMyJdbl  HEOPraHMYECKUX U
OpraHMYECKUX BEILIECTB, YPABHEHUS XUMUYECKUX PpEaKLHM,
OOBSCHATH UX CMBICI; MOATBEPKAATh XapaKTEPHbIE XUMUUECKUE
CBOICTBa BEILIECTB COOTBETCTBYIOLUIMMH OSKCIIEPUMEHTAMH U
3aMUCAMU YPAaBHEHUH XUMUYECKUX PEaKIUit;

- yMeTb  YyCTaHaBIMBaTh IMPUHAUIEKHOCTh  H3YUEHHBIX
HEOPraHMYECKUX U OPraHMYECKHUX BEIIECTB K OIpeAeTICHHBIM
KJlaccaM U TpyIIiaM COeAMHEHUN, XapaKTepru30BaTh UX COCTaB U
Ba)KHEHIIIME CBOWMCTBA; OMPEAENATh BUABI XUMHUYECKHX CBS3EU
(xoBaJIeHTHasi, WOHHAs, MeETaJJIMYecKasl, BOJOPOJHAsi), THIIbI
KPUCTAINIMYECKUX  PEUIeTOK  BEeUIeCTB; KJacCU(UIIMPOBATH
XUMHUYECKHE PEaKIUH;

- copMHpOBaTH MpPEJICTABICHHUS: O MaTepUaIbHOM E€IMHCTBE
MUpa, 3aKOHOMEPHOCTSAX M TIO3HABAEMOCTH SIBJICHUI HMPUPOJIBL; O
MECTE M 3HAYEHHWU XMMHUHU B CHUCTEME €CTECTBEHHBIX HayK U €€
poiu B OOECreueHUuu YCTONYMBOIO pPa3BUTHS YEIOBEUYECTBA: B
peLIeHUH TPOOIIEM IKOIOTUYECKOM, SHEPreTUYECKON U MUIIEBOM
0€30MacHOCTH, B pa3BUTUH MEIULMHBI, CO3JIaHUU HOBBIX
MaTepHalioB, HOBBIX MCTOYHHKOB OJHEPIrUH, B OOECIEeYeHUHU
paloHaIbHOIO  MPUPOIOIONb30BaHUS, B  (HOPMUPOBAHUU
MHUpPOBO33pPEHUSI M OOIIeH KyJabTypbl YeENIOBEKa, a Takke
HKOJIOTMYECKH 0OOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3JJ0POBBIO
U IIPUPOJHON Cpene;

- BJIQZIETh CHCTEMOM XMMHUYECKHX 3HAHWMH, KOTOpas BKIIOYAET:
OCHOBOITOJIATAIOLINE TOHATHS  (JIOTOJIHUTENBHO K CHCTEME
MOHATHM  0a30BOTO  ypPOBHsS) - HW30TONbBI, OCHOBHOE U
BO30Y)KJIEHHOE COCTOSIHME aToMa, T'HOpHIU3aIMsl aTOMHBIX
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opoOuranei, xumuueckas cBsi3p ("T " u "', KpaTHbIC CBSI3H),
MOJISIpHAsi KOHLEHTpalus, CTpPYKTypHas (opMmyia, H30MepHs
(cTpykTypHas, reomerpuueckas (LMC-TpaHC-U30MEPHUSI), THIIbI
XMMUYECKUX peakuuil (roMo- M TeTeporeHHble, oOpaTUMble U
HEOOpaTUMBIE), pacTBOPHI (MCTHHHBIC, TUCIIEPCHBIE CHUCTEMBI),
KPUCTANIOTUAPATHI,  CTENEHb  JAUCCOLMAIMM,  DJICKTPOJIU3,
KPEKUHT, PpU(OPMUHT); TEOPUHM U 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHUSA, JIEKallMe B OCHOBE IMOHMMAaHUs
IPUYUHHOCTY U CHCTEMHOCTH  XHMHUYECKUX  SIBJICHUH,
COBPEMEHHbIE IMPEJACTAaBJICHUsI O CTPOEGHUM BeElecTBa Ha
aTOMHOM, MOJIEKYJISIPHOM U  HaJIMOJIEKYJSIPHOM  YpOBHSX;
OpEJCTaBICHUs O  MEXaHU3MaX XUMMUYECKHX  PEaKIMH,
TEPMOJMHAMHYECKUX M KHHETHYECKMX 3aKOHOMEPHOCTAX UX
OPOTEKaHHUs, O XUMHMYECKOM DPABHOBECHM, JAMCIEPCHBIX
cucreMax, (PaKTOJIOTHYECKHE CBEIEHHsS O CBOWCTBAX, COCTaBe,
NOJYy4eHUH W  0e30MacHOM  HCHOJb30BAaHUU  BaXKHEHUIIMX
HEOPraHMYECKUX M OpPraHMYeCKHMX BELIECTB B ObITY U
IPAaKTUYECKOM JEATeNbHOCTH 4YeJOBEeKa; OOIIMX HayuHBIX
NPUHLIMIIAX ~ XUMHUYECKOTO  TPOU3BOACTBA (Ha  IpuUMepe
IIPOU3BOJCTBA  CEPHOM  KHUCIOTHI, aMMHakKa, METAHOIA,
nepepaboTku HePTH);

- yMETh NPOBOJUTH pacyeTbl MO0 XUMHYECKUM (GOpMynaM U
YpaBHEHUSM  XMMHMYECKHX peakUuil ¢  HCIOJIb30BaHHEM
¢u3nyeckux BeJWYMH (Macchl, OoObeMa Ta3oB, KOJMYECTBA
BEIIECTBA), XapaKTEPU3YIOLIMX BEILIECTBA C KOJIWYECTBEHHON
CTOPOHBI: pacueThl IO HAXOXKICHHI0O XUMHUYECKOH (opMyIbl
BEIECTBa; pacyeThl Macchl (00bema, KOJIMYECTBA BELIECTBA)
IIPOJYKTA PEaKlUu, €CIU OJHO M3 MCXOJHBIX BEILIECTB JaHO B
BHJIE pacTBOpa €  OINpPEACIICHHOW  MacCOBOW  JI0JeH
pPacTBOPEHHOIO BelIeCTBa MJIM JAHO B U30bITKE (UMeeT
MPUMECH); pacyeTbl MaccoBOM MM OOBEMHOW JOJM BBIXOJA
NPOAYKTa peakiMM; pacyeTbl TEeIUIoBOro s¢QeKTa peaxiuid,
00BEMHBIX OTHOILIEHUH Tra30B;

- yYMeTb BBUIBIATH XapakTepHble NPU3HAKK U B3aUMOCBSA3b




HN3YUCHHBIX HOHSITI/If/'I, MNPUMCHATH COOTBCTCTBYIOIIMUC ITOHATHA
IIPU ONMCAaHWU CTPOEHUS M CBOWCTB HEOPraHWYECKUX U
OpraHru4YeCKux BCHICCTB U HX HpeBpaLueHHﬁ; BBIABJIISITH
B3aUMOCBSI3b ~ XMMHMYECKMX 3HAHMM C  TOHATHSAMU U
NPEJCTAaBICHUAMHU JAPYIHX MPEAMETOB UIs 0ojee OCO3HAHHOTO
MOHUMAaHUS U OOBSCHEHHS CYIIIHOCTH MaTE€pHabHOTO €IMHCTBA
MHpa; HCIOJIb30BATh CHCTCMHBIC XWUMHWYCCKUC 3HAHUA JIA
OOBSCHEHUS! W  MPOTHO3UPOBAHUS  SBICHUM, HMEIOIINX
€CTECTBEHHOHAYYHYIO [IPUPOAY;

- YMETh MCHOJIb30BaTh HAUMEHOBAHUS XUMUUYECKHX COCIMHEHUM
MEKIYHAPOAHOTO COK3a TEOPETUUYECKON M MPUKIAIHOW XHUMUU
Y TPUBHAJIbHBIC HA3BAHUS BELECTB, OTHOCSAIIMXCS K U3YYEHHBIM
KJlacCaM OpraHUYECKMX M HEOPraHWYECKUX COCIUHECHUMU;
HCIIOJIb30BaTh XMMHUYECKYH) CHUMBOJMKY JJISI COCTaBIICHMS
dbopMynT  HEOPraHMYECKUX  BEIIECTB, MOJICKYJSPHBIX U
CTPYKTYpPHBIX (Pa3BEpHYTBIX, COKPAIIEHHBIX U CKEJIETHbIX)
dbopMys OpraHMYECKUX BEIIECTB; COCTAaBJIATh YpaBHEHUS
XUMUYECKUX  peaKkUUil U  pACKpbIBaTh HUX  CYIIHOCTbH:
OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ IoCpEaACTBOM
COCTaBIICHUSI DJIEKTPOHHOTO OanaHca STUX PpeaKlHii; peakuui
HOHHOTI'O oOMeHa mMyTeM COCTaBJICHHU S nux ITOJIHBIX n
COKpAILLICHHBIX HMOHHBIX YypPaBHEHUM; peakuud TUAPOIU3a,

peakuui KOMILJIEKCOOOpa3oBaHUs (Ha puMepe
THJIPOKCOKOMITJIEKCOB IIMHKAa U allOMUHHUA); MOATBEPXKAATh
XapaKTCPHBIC XUMHUYECCKUEC CBOMCTBA BCIIIECCTB

COOTBETCTBYIOLIMMHU JKCIEPUMEHTAMU U 3allMCSAMH YpPaBHEHUU
XAMHUYECKHUX PEaKIUi;

- yMeTh KIacCU(PHUIIMPOBATh HEOPTAHUYECKHUE U OPTaHUYECKUE
BEIIIECTBA M XUMHUYECKHE PEAKIUH, CAMOCTOATEIBHO BBHIOMPATH
OCHOBaHUS M KPHUTEPUH A KiIacCU(DHUKAIMN H3ydaeMbIX
XUMHUYECKHX OOBEKTOB; XapaKTEPU30BaTh COCTAB M BaKHEHIITNE
CBOWCTBA BEILIECTB, IPUHAIICKALIMX K ONPEAEIEHHBIM KilaccaMm
W TpynmaM COEIMHEHHH (MpPOCThIE€ BEIIECTBA, OKCHIBI,
THJIPOKCHUJIBI, COJIU; YTIEBOJOPOABI, MPOCThIE dPUPHI, COUPTHI,




(beHoNbI, anbAeTHAbI, KETOHBI, KAPOOHOBBIE KUCIOTHI, CIOXKHBIE
3Gupbl, KHUPBI, YIIEBOABI, AMHHBI, AMUHOKHCIOTHI, OENKH);
IPUMEHSTh 3HAaHHA O COCTaBE M CBOMICTBaX BEIIECTB IS
AKCIIEPUMEHTAJIbHOW  NPOBEPKHM  TUIIOTE3  OTHOCHUTEIHHO
3aKOHOMEPHOCTEH  IIPOTEKaHUs XMMHMYECKUX pEeakUud H
MIPOTHO3UPOBAHUS BO3MOXKHOCTEH UX OCYIIECTBIICHHUS;

- YMETb NOATBEP)KJIaTh HAa KOHKPETHBIX IPUMEpPAX XapakTep
3aBHCHUMOCTH  PEaKIIMOHHOM  CIIOCOOHOCTH  OpraHMYeCKHX
COC/IMHCHUH OT KPAaTHOCTH M THIa KoBajeHTHOH cBsizu ("T " u
"'"), B3aMMHOTO BJIUSIHHUSI aTOMOB U TPYII aTOMOB B MOJIEKYJaX;
a TaKkKe 0T 0COOEHHOCTEH peann3aluy pa3IHYHBIX MEXaHU3MOB
MPOTEKAHUS PEaKIUii;

- YMETb XapaKTepHu30BaTh JJIEKTPOHHOE CTPOEHUE aTOMOB (B
OCHOBHOM U BO30YXJIEHHOM COCTOSIHUM) U MOHOB XHMHYECKHX
anemeHToB 1 - 4 mepuonoB Ilepmommueckoit cucrems 1.
MenzaeneeBa W WX BaJCHTHbIE BO3MOXKHOCTH, HCIOJB3YS
nousatus "s", "p", "d-anexkTpoHHBIE" OpOHUTANH, YHEPTETHUECKUE
YpOBHU; OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB
XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMblX HUMH COEIUHEHHM IO

NepuoJiaM U rpyImmnam;

OK 04.
OcyiecTBISTh TOUCK
uHpopManuy,
HEOOXOAUMOM IS

3¢ deKTUBHOrO
BBITTOJTHEHHSI
npodeccCHOHATBLHBIX
3ama4

B o0s1acTH HEHHOCTH HAYYHOI'O MO3HAHUSA:

- ¢(OopMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTUS HayKd U OOIIECTBEHHOMH
MPAKTHKH, OCHOBaHHOTO Ha nanore KYJbTYD,
CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MHPE;

- COBEPUICHCTBOBAHUE SI3bIKOBOM M UUTATENICKON KYJIBTYPHI
KaK CpeJCTBa B3aUMOJEHCTBUS MEX]Y JIOJbMHU M MO3HAHUS
MUDA;

- OCO3HAHHUE IIEHHOCTH HAy4YHOU NEeSATEIbHOCTH, TOTOBHOCTb

- YMETh MJIAHUPOBATh U BBIIOIHATh XUMUYECKUM AKCIIEPUMEHT
(mpeBpallleHusT OpPraHMYECKHUX BEIIECTB MpPH HArpeBaHUU,
MOJIyYEHUE JTUJIEHA M WM3YyYEHHUE €r0 CBOWCTB, KaYECTBEHHBIE
peakuuu Ha albJIeru]bl, KpaxMmal, YKCYCHYIO KHCIOTY;
JIeHaTypauust OeNKOB TpU HarpeBaHWM, I[BETHbIC peaKlUuu
OEJIKOB; TPOBOJUTH PEAKIMM HMOHHOTO OOMEHa, OIpPEeACNAThH
Cpealy BOJHBIX pacTBOPOB, KaueCTBEHHBIC pEaKIUU Ha CYlbdart-,
KapOOHaT- U XJIOPUJ-aHHOHBI, HA KAaTHOH aMMOHMS, pellaTh
AKCIIEpUMEHTANIbHBIE  3aaud 1o Temam "Meramisl"
"Hemetannbl") B COOTBETCTBUM C MpaBUJIaMH  TEXHHUKH

OCYIICCTBIIATH IMPOCKTHYIO n HCCICAOBATCIILCKYHO 0e30IMacHOCTH npu O6paH_[eHI/II/I C BCIICCTBAMH U J'Ia60paTOpHBIM
ACATCIIBHOCTE MHAUBHUAYAJIBHO U B I'PYIIIIC, 060py11013aHI/1eM; NpEaACTaBIATE  PE3YJbTATbl XHUMHUYCCKOI'O
OB.]'[ﬂ}_IeHI/le YHUBEPCAJIbHBIMH y‘-leﬁHblMl/l 9KCIICPUMCHTA B (I)OpMC 3altucu ypaBHCHI/Iﬁ COOTBCTCTBYHOIIINUX
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N03HABATEJILHBIMM JIeHCTBUSIMU:

B) padora ¢ unopmaumeii:

- BJIaJICTh HaBbIKaMH MOJy4YeHHUs WH(POPMAIUK U3 UICTOYHUKOB
pasHbIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBJIATH IOUCK,
aHalM3, CHUCTEeMAaTU3alMI0 M WHTEPHpETaluio WHPOpMaIUu
pas3InYHbIX BUAOB U (POPM IPEICTABICHHUS;

- co37aBaTh TEKCTHl B PAa3IMYHBIX (opMaTax C Y4EeTOM
Ha3HaueHUs MH(pOpMAIMKU U LENEBOH ayIuTOpPHM, BbIOMpas
ONTUMAIIbHYIO (POPMY MIPEICTABICHUS U BU3yaTH3aIUH;

- OLIEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh MH(pOpPMALIUH, €
COOTBETCTBHUE MPABOBBIM U MOPAJILHO-ITHYECKIM HOpMaM;

- HCHOJB30BaTh  CpeAcTBa  MHPOPMALMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTUH B PEIICHUH KOTHUTHBHBIX,
KOMMYHUKaTUBHBIX ~ M  OpraHM3allMOHHBIX  33Ja4  C
coOII0ICHUEM TpeOoBaHMI SPrOHOMUKH, TEXHUKHU
0€30I1aCHOCTH, TMIMEHBI, pecypcocOepeXeHus, MpaBOBbIX U
ATHYECKHX HOPM, HOPM WH(POPMALIMOHHOH O€3011acHOCTH;

- BJIaJIeTh HaBbIKaMM PACIIO3HaBaHUA U 3aILUThl HH(pOpMaIuy,
MH(OpPMallMOHHON 0€30MaCHOCTH JIUYHOCTH;

peakumii W (GOPMYIHMPOBAaTH BBIBOJABI HAa OCHOBE ATHX
pe3yJIbTaTOB;
- yMeThb  aHAJIM3UPOBATh  XHMHUYECKYI0  HH(popMaiuo,

NOJy4aeMyl0 M3 pa3HbIX HCTOYHMKOB (CpPEICTB MacCOBOM
uHpopmanuu, cetb IHTEpHET U Jpyrue);

- BJIaJIeTh OCHOBHBIMU METO/IaMU HAYYHOT'O [TO3HAHUS BEIIECTB U
XMMUYECKHUX SIBJICHUH (HAOIIOZCHNE, H3MEPEHHE, YKCIIEPUMEHT,
MOJICIIUPOBAHUE);

- YMETh NPOBOJUTH PACYEThl MO XUMHUYECKUM (QopMyliaM H
YPAaBHEHMSIM  XMMHUYECKUX peakUUui C  HCHOJIb30BaHUEM
¢u3NYeCKUX  BENMYMH, XapaKTePH3YIOIIMX  BEIIeCTBA C
KOJINYECTBEHHOM CTOPOHBI: Macchl, o00beMa (HOpMajbHbIE
yCIIOBUSI) Tra3oB, KOJMYECTBA  BEIIECTBA;  HCIIOJIb30BATh
CHUCTEMHbIE XMMMYECKHE 3HAHMS JUIsl NPUHATHUS pEIIeHUH B
KOHKPETHBIX KU3HEHHBIX CHTYallUsX, CBI3aHHBIX C BEIIECTBAMHU
U UX IPUMEHEHUEM;

- yMeTh CaMOCTOSITENIbHO IUIAHUPOBAaTh W MPOBOJIUTH
XMUMUYECKUH HKCIEPUMEHT (TOJIyueHHEe W HM3y4eHHE CBOWCTB
HEOPTraHMYECKUX ¥ OpPraHWYeCKUX BEIIeCTB, KadeCTBEHHBIC
peakuuu YIJIEBOIOPOIOB Pa3INYHbIX KJIaCCOB u
KHCIIOPOJICO/IEP)KALUX ~ OPraHMYECKUX  BEIECTB, pEeIlIeHue
HKCIEPUMEHTANIBHBIX 33714 110 paclo3HaBaHUIO HEOPTaHUYECKUX
Y OPraHMYECKUX BEIIECTB) C COOIIOIEHUEM MTPaBUIl 0€30I1aCHOTO
oOpallleHns C BEIeCTBAMU M JIaOOPaTOPHBIM 000pYIOBaHUEM,
dbopMynupoBaTh IEJNW  HUCCIEIOBAHUS, NPEIOCTABIATH B
pasnu4yHOl (opMe pe3yabTaThl SKCIEPUMEHTa, aHAIU3UPOBATh U
OLICHUBATh UX JIOCTOBEPHOCTH;

- YMETb OCYHIIECTBJIATH 1LI€JCHANPABICHHBIN MOUCK XUMUYECKOM
nH(pOpMallMd B Pa3IMYHbIX HMCTOYHUKAX (HaydyHas U ydeOHO-
Hay4Has JIMTEparypa, CpPeiCcTBAa MacCOBOW HH(OpPMALUHU, CETh
WuTepHeT U npyrue), KpUTHUECKH aHATH3UPOBATH XUMUYECKYIO
uHpopMmanuio, mepepadaTbiBaTh €€ M HCIOJb30BaTh B
COOTBETCTBUH C TIOCTABJICHHON y4eOHOH 3a1a4eii;

- BJIAJETh CHCTEMOW 3HAHUH O METOJaX HAYYHOrO MO3HAHU
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SIBIICHUI npupoabl, HUCIIOJIb3YECMbIX B CCTCCTBCHHBLIX HAyKaxX U
YMCHUAMU IPUMCEHATH 3TH 3HAHUA IIPpHU 3SKCIICPHUMEHTAJIBHOM
HCCICJOBaHUM BCIICCTB HU  IJIA OOBSICHEHHS] XMMHUYCCKHUX
HBHGHHﬁ, UMCIOIIIUX  MCCTO B mpupoac HpaKTquCKOﬁ
JACATCIIbHOCTH 4YCJIOBCKA U B HOBCCHHGBHOﬁ KHU3HU,

OK 06. Pa6orarts B

- TOTOBHOCTH K CaMOpPa3BUTUIO, CaAMOCTOATCIBHOCTH U

- YMCTh IIJIaHUPOBATH W BBIINIOJIHATH XUMHAYECKUHN OKCIICPUMCHT

KOMaHse, CaMOOIIPEIEIICHUIO; (mpeBpallleHuss OpPraHMYECKUX BEIIECTB IIPU HarpeBaHuUH,
3¢ PeKTUBHO -OBJIaJICHUE HaBbIKAMU y4eOHO-UCCIIEI0BATENIBCKOM, | OJTyYeHHEe STUJIEHA M H3YYEHHUE €ro CBOWCTB, KaueCTBEHHBIE
oOwuaTbcst ¢ IIPOEKTHOM U COLIMATILHOM €ATEIbHOCTH; peakuuu Ha albJIerujbl, KpaxMmal, YKCYCHYIO KHUCIOTY;
KOJIJIETaMH, OBjaseHne  YHMBEPCAIbHBIMH  KOMMYHUKATHBHBIMH | IeHaTypaluss O€JIKOB NpPHU HarpeBaHUM, LBETHbIE PEAKIUU
PYKOBOJCTBOM, JAefiCTBUSIMH: O€NIKOB; NPOBOAMTH PEAKIUU HOHHOTO OOMEHa, OIpEAesATh
KJIMEHTaMHU 0) coBMecTHasl 1eATeJbHOCTD! Cpelly BOAHBIX pacTBOPOB, KaUeCTBEHHbIE PEAKLIMU Ha Cyibdar-,
- [IOHMMAaTh U HCIOJb30BaTh IPEUMYILECTBA KOMaHAHON M | KapOOHAT- M XJOPUA-aHUOHbI, Ha KATHOH aMMOHMUS; pelaTh
UH/IMBUIYaJIbHONU PabOTHI; JKCHEpUMEHTalbHble 337aud 1o TemaMm "Mertamisl" u
- IIPUHUMATh LEIU COBMECTHOM nestenbHocTH, | "Hemeramnel") B COOTBETCTBUM C  NIpaBWIAMU  TEXHUKHU
OpraHU30BbIBaTh U KOOPAMHUPOBATh JEHCTBHS 1O €€ | 0€30MacHOCTH MpH OOPALIEHUHU C BEIECTBAMU M J1aDOPaTOPHBIM
JOCTUKEHHUIO: COCTaBJIATh IUIAH JIEWCTBUM, paclpenensiTh | 000pyAOBaHHWEM; NPEJICTaBISITh PE3yJbTaThl  XUMHYECKOIO
pPOJIM C Y4eTOM MHEHUIl Y4acCTHUKOB OOCYXJaTh PE3yJbTaThl | SKCIIEPUMEHTa B (hOpMe 3alUCU YPaBHEHUH COOTBETCTBYIOILUX
COBMECTHOM paboThI; peakuuii U (OpMyIHMpOBaTh BBIBOABI HAa OCHOBE JTHX
- KOOpAMHUPOBaTh M BBINOJIHATH pabOTy B YCJIOBUSAX | Pe3yJbTaTOB,;
peayibHOTO, BUPTYaJIbHOTO u KOMOMHHMpPOBAHHOTO | -yMETh  CaMOCTOSITEJIbHO  IUJIAHUPOBAaTb M IPOBOJUTH
B3aUMO/ICICTBHUS; XMMUYECKUHA HKCIEPUMEHT (TOoJIyueHHEe W HM3y4eHHE CBOWCTB
- OCYILIECTBJISITh MO3UTHUBHOE CTPATETHYECKOE IOBEJACHHE B | HEOPraHMYECKMX M OpraHMYeCKHX BEIIEeCTB, KaueCTBEHHBIE
pPasIMYHBIX  CUTYyalUsiX, MPOSBIATH  TBOPYECTBO U | peakUUHu YIJIEBOIOPOIOB Pa3INYHbIX KJIACCOB u
BOOOpakeHue, ObITh MHULIUATUBHBIM KHCIIOPOJICO/IEP)KAIIMX ~ OPraHUYECKUX  BEIIECTB, pEIICHHE
Osiaagenue YHHBEPCAJIbHBIMH PeryJSITHBHBIMH | SKCIIEPUMEHTANBHBIX 33/1a4 [10 paclio3HaBaHUIO HEOPTaHUYECKUX
NeHCTBUSAMMU: Y OpPraHWYECKHUX BEIIECTB) C COOJIIOICHHEM TIPAaBUII 0€301TacHOTO
I') IPUHATHE ce0sl M APYTUX JIKO/Ieii: oOpaleHns ¢ BEIIeCTBAMU M JIAOOPAaTOPHBIM 00OpPYIOBaHUEM,
- NPUHUMATh MOTHUBBI M apTyMEHTBHI NPYTUX IOJeH TpH | GopMymupoBaTh IeM  WCCIEAOBAaHUS, TPEAOCTABISATH B
aQHAJIN3€E PE3YJIBTATOB JIEATEIBHOCTH; pa3nu4YHOl (opMe pe3yabTaThl IKCIIEPUMEHTA, AaHAIU3UPOBATH U
- IPU3HABaTh CBOE MPaBO U MPABO APYTHUX JIt0JIel Ha OIMIMOKH; | OLIEHUBATh UX JOCTOBEPHOCTH;
- pa3BUBaTh CIOCOOHOCTH IOHUMATh MUP C MO3ULHH JPYTOro
YeJI0BEKa;
I1IK 2.3. | O6cnyxuBaTh MOKynaTene, KOHCYILTHPOBAT HX O IMHIIEBO [IEHHOCTH, BKYCOBBIX 0COOCHHOCTSIX M CBOMCTBAX OT/IEIbHBIX
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MMPOAOBOJILCTBCHHBIX TOBAPOB.

I1K 2.4.

CO6J'IIOI[8.TB YCJIOBHUA XpaHCHUA, CPOKHU I'OJHOCTH, CPOKHU XpaHCHHUA U CPOKHU p€aln3alliu ITPOoagaBacMBbIX IIPOAYKTOB.

OcBocHue HpOH3BOI[CTBeHHOI>'I IMPaKTUKH oOecrieunBaeT JOCTHIXKCHHUC 06yanOIHHMHC$I CICAYIOMUX JIMYHOCTHBIX PC3YJIbTATOB
peajin3anu IporpaMmMbl BOCIIMTAHUSA:

JIP Ne Pacumdposka

JIP Ne 1 Oco3Haronuii ce0si rpakJaHHHOM U 3allIUTHUKOM BEJIMKOM CTpaHsbl.
[TposiBisAIOIMI aKTUBHYIO I'PAXKIAHCKYIO IO3ULUI0, JEMOHCTPUPYIOIIMHM IPUBEPKEHHOCTD PUHIMIIAM YECTHOCTH, IOPSAA0YHOCTH,

JIP Ne 2 OTKPBITOCTH, JKOHOMUYECKN aKTUBHBIM M YYACTBYIOLIMI B CTYIEHYECKOM M TEPPUTOPUATIBHOM CAMOYIIPABICHUH, B TOM YHCIIE HA
YCIOBHSX 100pOBOJIbYECTBA, IPOJYKTUBHO B3aMMOICHCTBYIOUIMH U YYaCTBYIOIIUHI B 1€ATEIbHOCTH OOIIECTBEHHBIX OpraHU3alui.
CoOuro1aronuii HOpMBI MIPABOIMOPSIIKA, CISAYIONUN HaeasaM TpakIaHCKOTO oOIIecTBa, oOecriedeHusl 0e301acHOCTH, MPaB H

TP Ne 3 cBoOoj rpaxaaH Poccun. JIosbHBIM K yCTaHOBKaM U IPOSIBICHUSAM IpeACTaBUTENEN CYOKYNbTYp, OTIMYAIOIIMNA MX OT IpYII ¢
JECTPYKTUBHBIM M JCBHAHTHBIM IIOBEJCHUEM. JIEMOHCTPUPYIOIIMI HENPUATHE M NPEIYNPEKJAOIMUNA COLUAIBLHO OIACHOE
IIOBEJICHNE OKPYKAIOIIUX.

TP No 4 [TposiBnsitOIUi U AEMOHCTPUPYIOIMINK YBaXKCHHUE K JIIOJISIM TPYJa, OCO3HAIONINI IICHHOCTh COOCTBEHHOTO Tpyna. CTpemsimuiics K
(GOpMHPOBAHHUIO B CETEBOM CpeJie JMYHOCTHO U MPO(ecCHOHAIBHOT0 KOHCTPYKTUBHOTO «IIM(POBOTO ciena.

TP No 5 JleMOHCTpUpYIOMINNA TPUBEPKEHHOCTh K POJHOM KYJIbTYype, HCTOPUUYECKON NMaMsATH Ha OCHOBE J100BU K Poaune, ponHomy Hapoay,
MaJIO¥ pOAMHE, IPUHATHIO TPAJULIMOHHBIX IIEHHOCTE MHOTOHALMOHAJIBHOIO Hapoaa Poccuun.

TP No 6 [IpostBasromMi YBa)KEHHUE K JIFOASAM CTApLIETO IOKOJEHUS U FOTOBHOCTH K YYaCTHIO B COLMAIIBHON MOIICPIKKE U BOJOHTEPCKUX
JIBUKCHMSIX.

TP No 7 Oco3HarouMii NPUOPUTETHYIO IIEHHOCTh JIMYHOCTH YEJIOBEKA; YBAKAIOUIMM COOCTBEHHYIO M UYXKYI0 YHUKAJIbHOCTb B pa3IMYHBIX
CUTYallUsIX, BO BceX popmax U BUAAX AESITEIbHOCTH.
[TposBisroIMi ¥ JEMOHCTPUPYIOIIMM  yBaXCHME K  IPEACTABUTENSIM — Pa3iIMYHBIX  OTHOKYJIBTYPHBIX, COLIMAJIBHBIX,

JIP Ne 8 KOH()ECCHOHANBHBIX M MHBIX rpynn. ConpUyacTHBIM K COXPAHEHUIO, MPEYMHOKEHUIO M TPAHCISALUU KYJIbTYPHBIX TPaJuLUN U
LIEHHOCTEN MHOTOHAIMOHAJIBHOI'O POCCUICKOI0 roCyAapcTBa.
Colmrogaromuii ¥ mponaraHAupyOMUKA MpaBuiia 30POBOT0 M 0OE30MacHOTO 00pas3a XKWU3HH, CIOPTa; MPEIyNpPeKIAIMnui 00

JIP Ne 9 NPEOIOJICBAIOIINN 3aBUCUMOCTH OT aJIKOToJisi, Tabaka, ICHUXOAKTHBHBIX BEIIECTB, a3apTHbHIX Urp M T. A. CoxpaHsroummi
IICUXOJIOTHYECKYI0 YCTOMYMBOCTh B CUTYaTHBHO CJIOKHBIX WJIH CTPEMUTENBHO MEHSIONUXCSI CUTYallHsIX.

JIP Ne 10 3a0oTAImMiACS 0 3alMTE OKPYXKAroIEeH cpesibl, COOCTBEHHOM U 4yK0i 6€301acHOCTH, B TOM YHCIIe HU(PPOBOH.

JIP Ne 11 [TposiBnsitonuil yBaXkeHHE K 3CTETUYECKUM IIEHHOCTSIM, 00J1aAat0Iiii OCHOBAMHU ICTETUYECKOM KYJIbTYPBHI.
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[IprHUMAaKOMMI CEMENHBIE LIECHHOCTH, TOTOBBIN K CO3/IAHUI0 CEMBbHU U BOCIIMTAHMIO IETEH; IEMOHCTPUPYIOIINN HENPUATUE HACUIIUS

P Ne 12 B CEMbE, YXOJa OT POJAUTEIHCKON OTBETCTBEHHOCTH, OTKA3a OT OTHOIIEHUI CO CBOMMHU JE€THbMH U UX (PMHAHCOBOTO COJEPKAHUSI.
CriocoOHbI B IIU(POBOI cpene MCIOJIb30BaTh pa3inyHble HU(GPOBBIE CPEACTBA, MMO3BOJIAIONINE BO B3aHMMOJACHCTBHH C IPYTUMHU
JIP Ne 13 JIOJIBMH JIOCTUTaTh TOCTABJICHHBIX IIEJIeH; CTpeMsIIUACS K (GOPMUPOBAHUIO B CETEBOM Cpejie JUYHOCTHO M MPOGeCCHOHATBHOTO
KOHCTPYKTUBHOTO «IIM()POBOTO CIIE/Ia».
CrniocoOHBbIN cTaBUTH Tiepell co0O0il Ied MOJ BO3HMKAIOIIME >KU3HEHHBIE 3a/layd, MOoAOHUpaTh CIOCOObl pelieHHs U CpeAcTBa
JIP Ne 14 pa3BUTHS, B TOM YHUCIIE C UCIOJIb30BaHUEM LU(QPOBBIX CPEICTB; COJACHCTBYIOIIMK MOAACPKAHUIO MPECTHXKA CBOEH mpodeccuu M

00pa3oBaTeNIbHOI OpraHu3alru.
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2. CTpykTypa u coaep:kaHue 001meo0pa3oBaTeIbHONM IMCHUIINHBI « XMMUSD)

2.1. O0beM QMCHUNIMHBI U BUABI y4e0HOH padoThI

Bua yueOHoi padboThI

O0neM B yacax

O0bem 00pa3zoBaTe/IbHOI NPOrpaMMbl JMCHMILIMHBI, B TOM YHUCIIE 78
OcHoBHoOE cojiep:KaHmne 69
TEOPETHYECKOE O0yICHHUE 35
MIpaKTUYECKHUE U JJaOOpaTOPHBIE 3aHITHS 34
IIpodeccuonaibHO-OPHEHTHPOBAHHOE COlep:KaHue (CopepKaHNe 9
NPUKJIATHOT0 MOAYJIsI), B TOM YHCIIE

TEOPETHYECKOE OOyICHHUE 3
NPaKTUYECKUE U JIAOOPATOPHBIC 3aHITHS 4

IpomexyTounas arrectanus (1uddepeHIHPOBaAHHBIN 324eT)
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2.2. TemaTn4yecKkMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

dopmupye
Oo0be | JlomaluHee
HaumeHnoBanue Conep:kanue y4e6HOro MaTepuajia (0CHOBHOE H MPO()ecCHOHATLHO-OPHEHTHPOBAHHOE), Mbl€
pa3aesIoB U TeM Ja060paToOpHbIEe M NPAKTHYECKHE 3aAHTHS, NPUKJIATHON MOLY/Ib M SWIAHNE | commerenn
4acoB -
1 2 3 4 S

OcHOBHOE coepKaHue 69
Pasznes 1. OcHOBBI cTPOEHNS BelleCTBa 6
Tema 1.1. OcHoOBHOE coepKaHue 4 OK 01
CrpoeHnue Teopernueckoe odyuenue 2
aTOMOB CoBpeMeHHast MOJIENb CTPOEHHS aToMa. DIeKTpoHHast KoHpurypamus aroma. Knaccuduxarnms 0.2,¢.5-6
XUMHUICCKHAX XHUMHYECKUX 3JIEMEHTOB (S-, P-, 0-25ieMeHThI). BaneHTHbIC 25IeKTpOoHbL. BalieHTHOCTD. DieKTpOHHAs 0.2, ¢.6-9
SJIEMCHTOB 1 IPUPO/Ia XMMUUYECKOH CBSI3U. DNEKTPOOTpHUIaTeNbHOCTh. KOBaneHTHas CBA3b, €€ PA3HOBUIHOCTU U 5
npupoaa MeXaHU3MbI 00pa3oBaHus (0OMEHHBIN U JOHOPHO-aKIeNTOPHBIN). loHHas CBs3b. MeTaiummueckas
XUMHYECKON cBs3b. BogopoaHas cBsizb. MeXKMOIEKYIApHbIE B3aUMOICHCTBHSL.
CBsA3U H30TOMBI, OCHOBHOE M BO30YKIEHHOE COCTOSIHUE aTOMa, THOpUIN3allisl aTOMHBIX OpOHUTalei.

IIpakTHYecKkue 3aHATHA 2 M.y. k3.

Perenne nmpakTu4eckux 3aJaHUil Ha COCTABIIEHUE dIEKTPOHHO-Tpaduieckux GopMysl AIeMEeHTOB 1—

4 mepuoIoB.

Pelenue 3aannii Ha UCMIOIB30BAHUE XUMUYECKON CUMBOJIMKY U Ha3BaHUN COEIMHEHUI MO 9

HOMEHKJIAType MEXIYHAPOJIHOTO COI03a TEOPETUYECKON U MPUKIAJHON XUMHUH U TPUBHAIIbHBIX

Ha3BaHMMU U1 COCTABIIEHUSI XUMUUYECKUX (QOPMYJI IByXaTOMHBIX COEAMHEHUH (OKCHAOB, CYIb(UIOB,

TUAPUOB U T.I1.) U IPYTMX HEOPraHUYECKUX COEAMHEHUN OTJENbHBIX KJIACCOB.
Tema 1.2. OcHoBHOeE coaep:xaHue 2 M.y. k m.3. OK 01
Ilepronnyeckuii | Teopernyeckoe o0yueHue OK 04
3aKOH ¥ Tabmuia | [pakTHYecKHe 3aHATHS 2 OK 06
J.N. Menneneesa Ilepuoanueckas cucrema xumMuueckux aneMeHToB J[.M. Menaeneesa. ®u3nueckuii CMbICI

[Tepuoanueckoro 3akona /.M. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMUYECKHUX 9

AJIEMEHTOB, 00Pa3yeMbIX UMHU MTPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUU C TTOJIOKEHUEM
XUMHUYECKOro aeMeHTa B [leproanueckoil cucreme. MupoBo33peHUECKOe U HaydHOE 3HAU€HHE
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ITepuoaunueckoro 3akoHa J[.11. Menneneesa. [Ipornossr [I.11. MenaeneeBa. OTKpbITHE HOBBIX
XHUMUYCCKHX DJICMCHTOB.

Pemienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HA XapaKTePU3ALUI0 XUMUUYECKHUX
2JIeMeHTOB «MeTalTM4ecKre / HEeMETAIITMYECKIE CBONCTBA, SJICKTPOOTPUIIATEIEHOCTD U CPOJICTBO K
AJNEKTPOHY XUMHUYECKUX JIEMEHTOB B COOTBETCTBUE C UX DJIEKTPOHHBIM CTPOCHUEM U TTOJIOKEHUEM B
MepUONYECKON cucTeMe XumMuieckux snemeHToB .M. MenneneeBay.

Paznen 2. Xumuueckue peakuumn

10

Tema 2.1. Tumesr
XUMHYECKHAX
peakiuii

OcHoOBHOE co/lep:KaHue

TeopeaneCKoe oﬁyqe}me

KJIaCCI/I(i)I/IKaHI/IH " TUIIbI XUMHUYCCKUX peaKHI/Iﬁ C Y4aCTHEM HCOPraHU4CCKUX BCUICCTB.
KonnuecTBeHHBIC OTHOIICHUSA B XUMHH. OCHOBHBIC KOJMUECTBCHHBIC 3aKOHEI B XHMUH U pacyeCThI 11O
YpaBHCHUAM XUMHUYCCKUX peaKuHﬁ. Moinb Kak CAMHHIA KOJIHUYCCTBA BCIICCTBA. MOHHpHaﬂ Mmacca.
3aK0oHEBI COXpaHCHHA MACChbI U SHCPIr'uu. 3aKoH ABOl"aI[pO. MOJ'IHpHBIﬁ 00BeM rasos. OTHOCUTEIbHAS
IIJIOTHOCTB I'a30B.

PeaKI_[I/II/I KOMHJ’IGKCOO6paSOBaHI/IH C Y4aCTUECM HCOPIraHUYCCKHUX BCIICCTB (Ha IMpUMEPEC
TUAPOKCOKOMIIJICKCOB LIMHKA U aJIIOMI/IHI/Iil).

0.2, ¢c.51-59
0.2, ¢.60-69

HpaKanecmle 3aHATHUSA

CocraBrieHue ypaBHEHUHN PeakIuii COeAMHEHUS, PA3JIOKEHHUs, 3aMEIIIeHHs], 0OOMeHa. Y paBHEHUS
peakIuii TOpeHusi, HOHHOT'O0 0OMEeHa, OKHCJICHHUSI-BOCCTAHOBJICHHUSI.

Pacuer xommuecTBEHHEIX XapPaKTCPUCTHUK UCXOJHBIX BEIICCTB U IMIPOAYKTOB PCAKIINH. Pacuer
KOJMYCCTBCHHBIX XapaKTCPUCTUK MIPOAYKTA pCAKIIUN COCAUHCHUS, €CJIM OJHO M3 BEIICCTB AaHO B
U30BITKE U/UITU COAEPKUT MpuMecH. PacueT MaccoBoil uim 00beMHOMN AOJIH BBIXOJIa MPOAYKTA
PEaKIuu COSIMHEHHSI OT TEOPETUYECKU BO3MOKHOTO. PacueT 00beMHBIX OTHOIIIEHHI Ta30B. Pacuet
Macchl (00beM, KOJTMUECTBO BEIIeCTBA) MPOAYKTa PEAKIIHH, €CIIH OAHO U3 BEIIECTB JaHO B BUJIE
pacTBOpa ¢ ONpeIeIEHHON MacCOBOM J10J1€i1 paCTBOPEHHOTO BELIECTBA.

M.y. k 3.

YPaBHeHI/IH OKHCJICHHSA-BOcCcTaHOBJICHUS. CTeneHp okucieHnsI. OKUCIINTENIhF 1 BOCCTAHOBHUTEIb.
OKuCINTEIIFHO-BOCCTAHOBUTEIIHHEIC PCaKkuu B Ipupoac, MpOMU3BOJACTBCHHBIX ITPOLECCaxX U
KUBHCACATCIBHOCTH OPraHU3MOB. OXHUCIUTEIBFHO-BOCCTAHOBUTEILHEIN MnoTeHuuala CpPpCabI.
CocraBieHue u YpaBHHUBAHUC OKUCIUTCIIbHO-BOCCTAHOBUTCIIbBHBIX pCaKI_[I/Iﬁ MCETOAOM BJICKTPOHHOTO
Oananca. Tunu4yHbIe HCOPraHNYCCKUC OKUCIUTCIIN U BOCCTAaHOBUTCIIN. 3J’ICKTpOJ'IPI3 pacTBOpPOB U

M.y. k 3.

OK 01
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pacIuIaBoB COJIEH.

Tema 2.2. OcHoOBHOE coep:KaHue 4 0.2,¢.70-74 OK 01
Onekrponutriecka| Teoperudeckoe o0yqdenue 2 0.2,¢.75-84
A ucconuanua - | Teopust AIEKTPOJUTHUYECKON auccoruanuu. Peakiuu moHHOro ooOmena. CocTaBieHHE pPeakIuid
MOHHBII 0OMEH MOHHOTO OOMEHA ITyTEM COCTABJICHHSI MX ITOJTHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHUH. 9

['unponus coneil. 3HaueHre TUIPOIN3a B OMOIOrHYecKUX 0OOMEHHBIX mpoueccax. [Ipumenenue

TUAPOIN3a B IPOMBIIIJIEHHOCTH.

JlabopaTopHble 3aHATHS 2 M.y. K 13.

JlaboparopHas paboTa «Peakuuu ruipoamn3a.

HccnenoBanue cpelbl pacCTBOPOB COJICH, OOPa30BAHHBIX CHIIBHBIMU H CIa0BIMH MTPOTOJIMTAMU, U UX 2

peakuuii ¢ pacTBOpaMu I1eao4yu 1 kapOoHara HaTpus. CocTaBlieHUE peakLMii THAPOIu3a Coel.
Pasznea 3. CTpoeHue 1 CBOMCTBA HEOPraHUYECKUX BeleCTB 18
Tema 3.1. OcHoBHOeE coep:kaHue 4 Hor. OK 01
Knaccupukanus, | Teopermueckoe o0yuenue 2 MaTepua OK 04
HOMCHKJIATypa U ([IpeameT HeOpraHMYecKor XUMuH. B3anMocBs3p Heoprannyeckunx BemecTs. Kinaccudukanms OK 06
CTpoeHune Heopranuyeckux BemecTs. [IpocTeie u cinoxubie BemecTBa. OCHOBHBIEC KJIACCHI CIIOKHBIX BEIIECTB
HCOPraHUYCCKUX | (oKCUIBI, TUIPOKCHIBI, KUCIOTHI, cosin). HomeHknaTypa n Ha3BaHHE HEOPTaHUYECKUX BEIIECTB
BCILICCTB UCXOJS U3 UX XUMHUYECKON (POpPMYJIbl MIIM COCTABJIEHUE XUMUYECKON (POPMYIIbI UCXOAS U3 Ha3BaHUS

BEIIECTBA 10 MEKYHAPOIHOM UM TPUBHUAIBHONW HOMEHKJIATYype.

MexmonekynspHble B3aumoieicTBus. Kpucramnoruaparsl. ArperaTHble COCTOSIHUS BEILIECTBA. 2

Kpucrannnueckue u amop¢Hbie BelecTBa. TUIBI KPUCTANTMYECKUX PEIIEeTOK (aToMHas,

MOJIEKYJIsIpHasi, HOHHAsA, METANINYecKas). 3aBUCUMOCTh (PU3NYECKUX CBOICTB BElIECTBA OT THUIA

KPUCTAIIMYECKON pemeTKu. [[puaiHbpl MHOT0OOpasust BEIECTB.

CoBpeMeHHbIE NPEACTABIEHUSI O CTPOCHUM TBEPIBIX, KUIAKUX M ra3000pa3HbIX BemiecTB. JKuukue

KPHUCTAJLJIBL.

IIpakTHYeckune 3aHATHSA 2 M.y. k 3.

Pemenue 3amad Ha pacdeT MaccoBOM MOMM (MacChl) XHMHUYECKOTO dJeMeHTa (COeIUHEHHS) B

MOJIEKYJIe (CMecH). )

Pemienne MPAKTUYCCKUX 3aJaHuil 110 KJ'IaCCI/I(I)I/IKaLII/II/I, HOMCHKJIAaTypC U XUMHUYCCKUM (I)OpMy.]'IaM
HCOPTaHNYCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB (HaBBIBaTB n COCTaBJIATH (I)OpMyJIBI XUMHNUYCCKUX
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BELIECTB, ONPEAENIATh IPUHAIEKHOCTD K KJIACCy).

Hcrounnku xumuyeckod wuHGopManuu (HaydyHas W ydeOHO-HAy4yHasl JUTepaTypa, CpeAcTBa
maccoBoil uH(popmanmu, cerb HWMurepuer u apyrue). [lowmck wuHpOpMamuu MO Ha3BaHUIM,
UICHTU(PHUKATOPAM, CTPYKTYPHBIM (POPMYIIaM.

Tema 3.2. ®usuko-| OcHOBHOe cofepKaHHe 10 OK 01
XUMHUYECKHE Teopernueckoe odyuenune 6 OK 04
CBO¥ICTBA Mertamibl. O6mue puzndeckne U XUMHYECKHE CBOKWCTBA MeTauioB. COCcOOBI MostyueHusl. 3HaueHHe 0.2, ¢.88-90 OK 06
HCOPraHMYCCKUX  |MeTauIOB U HEMETAJUIOB B IPUPOJE U JKU3HEACATEIBHOCTU 4YelloBeKa M opraHu3moB. Kopposus 2 0.2,¢.91-92
BCILICCTB METAaJUIOB: BUJIbl KOPPO3HUH, CIIOCOOBI 3AIIUTHI METAIIIOB OT KOPPO3HH.

Hemeramnbl. OOme Qusnueckue M XUMHUYECKHE CBOICTBa HEMETAJUIOB. THUIMYHBIE CBOICTBa 0.2,¢.93-94

metaiioB  [Y— YII rpynn. Knaccudukanmus U HOMEHKIATypa COEAMHEHUH HEMETallIOB. 2 0.2,¢.95

KpyroBopoTbl OMOT€HHBIX JIEMEHTOB B IIPUPO/IE.

XVMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEUIECTB (OKCUA0B, THJIPOKCH]IOB, 0.2,¢.96-99

KHCJIOT, COJIEH U Jp.). 3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOAHBIX 2 0.2, ¢.100-

COEIMHEHUH, BBICIIMX OKCHJIOB ¥ TUAPOKCUIOB. 102

IIpakTHYecKkue 3aHATHA 2 M.y. k3.

CocraBieHne ypaBHEHUN XUMHUUYECKUX PEAKLUN C y4aCTUEM MPOCTBIX U CIOXKHBIX HEOPraHUYECKHX

BEIIIECTB: OKCHIOB METAJIJIOB, HEMETAUIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPraHMYECKUX KHUCIIOT,

OCHOBaHMU U aM(OTEPHBIX TMJIPOKCUI0B, HEOPTAHUYECKHUX COJIEH, XapaKTEePU3YIOIIUX UX CBOMCTBA. 2

Pemenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHUIl Ha CBOWCTBA U MOJY4YECHHE

HEOPraHMYECKUX BEILECTB.

JlabopaTropHble 3aHATHUS 2 M. y. kK 1.3.

JlaGopatopHas paboTta «CBoiiCTBa METAJNIOB U HEMETAJLJIOBY.

HccnenoBanne (QU3MUECKUX M XUMHMUYECKHMX CBOMCTB METaJUIOB U HEMeTauloB. Peenue 9

SKCIIEPUMEHTANIBHBIX 3a[a4 M0 CBOMCTBAM XMMHUYECKHM CBOWCTBAM METaNIOB W HEMETAJIOB, IO

pacro3HaBaHMIO U MOJIYYEHUIO COeIMHEHUN METAJUIOB U HEMETAJLIOB.
Tema 3.3. OcHoBHOe coiep:KaHue 4 OK 01
[IpousBoacTeo Teoperuyeckoe o0yueHue 2 0.2,c.114- OK 04
HEOPraHU4YCCKUX  |OO0ure npeAcTaBieHus O MPOMBIIIJIEHHBIX CIIOCO0aX MOMTYYeHHUs XUMUYECKHUX BEIIECTB (Ha MpUMepe 9 116 OK 06
BCIICCTB. MIPOM3BOJICTBA aMMHAKa, CEPHON KUCIIOTHI).
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3HaueHue u UepHas u nBerHas Mertauryprus. lIpakTudeckoe INpUMEHEHHE OHIIEKTPOIU3a Ul IOJYy4CHUS Horm.
IIPUMEHEHUE B IIEJIOYHBIX, IIEJIOYHO3EMENIBHBIX METAIJIOB U altoMUHUSA. CTEKJIO U CUIIMKATHAS IPOMBIIIIIEHHOCTD. Marepuall
OBITY U Ha [Tpobnema 0TX010B U TOOOYHBIX POTYKTOB.
IIPOU3BOJICTBE IIpakTHYecKkne 3aHATHS 2
Pemienne npakTUKO-OPUEHTHPOBAHHBIX 3aJaHUM O POJM HEOPraHMYECKOM XUMHUU B Pa3BUTUHU M.y. k 3.
MEAMIMHBI, CO3/IaHUM HOBBIX MAaTE€pUAIOB (B CTPOUTENIBCTBE U Jp. OTPACIAX IMPOMBIIIJIEHHOCTH), 5
HOBBIX HMCTOYHHMKOB JHEpPruu (aJbTepHATUBHbIE HMCTOYHMKU OJHEPrHMHM) B pEIICHUU MpodieM
9KOJIOTMYECKOM, SJHEPreTUYECKON U MUILEBOI 0€30M1acHOCTH.
Pazneua 4. CTpoeHne 1 CBOMCTBA OPraHU4eCKUX BellecTB 23
Tema 4.1. OcHoOBHOE co/lep:KaHue 4 OK 01
Knaccudukanus, | Teoperudeckoe oGydenune 2
CTpOCHUE 1 IIpenmer oprannyecko XuMuu. B3auMOCBsA3b HEOPraHUYECKUX U OPTaHUYECKUX BEILECTB. 0.1, ¢.5-9
HOMCHKJIaTypa XUMHUUYECKOE CTPOCHHUE KaK IMOPSAJOK COCAUHEHMS aTOMOB B MOJIEKYJIE COIVIACHO UX BAJEHTHOCTH. o.1,¢.10-15
OpraHn4eCKUX OCHOBHBIE TIOJOKEHUSI TEOPUHM XHMHYECKOrO CTPOCHHMS OPraHMYEeCKUX CcoeluHeHuil A.M.
BCIIECTB bytnepoBa. YrieponHbI CKeJNeT OpraHM4ecKOM MOJEKYyabl. MONEKyIsIpHble W CTPYKTYpHBIE
(pa3BepHyTbIE, COKpAIICHHbIE) XUMHUYECKHE (QOpPMYJbl. 3aBUCHUMOCTh CBOMCTB BEIIECTB OT 2
XUMHYECKOTO CTpOeHusi Moyekya. M3omepus u m3omepbl (CTpyKTypHasi, reomerpuyeckas (Luc-
TpaHc-uzomMepust). KpaTHOCTh XUMHUYECKOH CBSI3U.
[TonssTue o QyHkuMoHanbHOM rpynmne. [IpuHIUOBl KiaccuUKAMK OPraHUYECKUX COETUHEHHH.
MexayHapoaHass HOMEHKJIATypa U IPUHIUIIBI HOMEHKJIATYPBI OPraHUYECKUX COEANHEHUM.
IIpakTHYecKkue 3aHATHA 2 M.y. k 3.
HomMmeHknaTtypa opraHn4eckuX COEIUHEHHUH OTNENbHBIX KJIACCOB (HACHIIIEHHBIE, HEHACHIIIEHHBIE U
apoOMaTUYECKUE YTIIEBOAOPOAbI, CIUPTHL, (PEHOJIBI, aJIbAETH/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBieHne MOJHBIX M COKPAIlEHHBIX CTPYKTYPHBIX (POPMYJI OPraHMYECKUX BELIECTB OTAEIbHBIX 2
KJIACCOB, HCIIOJIb3Ys MX HAa3BaHUs II0 CUCTEMaTU4YeCKOM HOMeHKIarype. Pacuersl mpocrenmieit
(bOopMyITBI OPraHMYECKOW MOJIEKYIIBI, HCXOIS U3 3JIEMEHTHOTO cocTaBa (B %).
Tema 4.2. OcHoBHOE coep:KaHue 13 OK 01
CaoiicTBa Teopernueckoe o0yuenue 9 OK 04
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OPraHU4YeCKHUX
COEIMHEHUN

OU3UKO-XMMUYECKHE CBOICTBA OpPraHUYECKHX COCIMHEHUH OTIENBHBIX KJIacCOB (OCOOEHHOCTH
KJaccu(UKaMl ¥ HOMEHKJIATYphl BHYTPH KJlacca; TOMOJIOTUYECKMHA psii W oOmas dopmyna;
U30MepHs; PU3MUECKUE CBOMCTBA; XMMUYECKHE CBOWCTBA; CIIOCOOBI IMTOTyUEHUS ):

— TpelesibHbIe YIIeBOAOpoAbl. ['opeHre MeraHa Kak OJMH W3 OCHOBHBIX HCTOYHUKOB TEIUIA B
MPOMBINIIEHHOCTH U ObITy. CBOICTBa MPUPOAHBIX YIJIEBOJIOPOAOB, HAXOXKIEHUE B MPUPOJE U
MPUMEHEHUE AJIKaHOB;

— HCIPCACIBbHBIC MW apOMAaTUYCCKHUC YIJICBOAOPO/HbI. HOJII/IMepI/I?;aLII/ISI OTHJICHA KaK OCHOBHOC
HaIlpaBJICHUC C€ro HUCIOJIb30BaHUA. FopeHHe AllCTUJICHA KaK HCTOYHHUK BBICOKOTCMIICPATYPHOI'O
IJIaMCHH JJId CBApPKU U PE3KHU MCTAJJIOB;

— KuUcCJiopoacoacpKamue COCAUHCHUS (CHI/IprI H IIPOCTBIC S(I)I/IpLI, q)eHOHLI, AJIbACTUAbI U KCTOHBEI,
Kap6OHOBLIe KHCJIOTBI U UX HpOI/ISBOI[HbIe). HpaKTI/I‘{eCKOe IIPUMCHCHHUEC DTUJICHIJTIMKOJIA, INIMOCPHUHA,
(1)CHOJ'IEI. HpI/IMCHCHI/IC Q)opMaan[eer[a, ancrajiapacrujia, YKCYCHOﬁ KHUCIOThl. MblJa Kak CoOJIu
BBICIIHNX Kap6OHOBBIX KHUCIOT. Morolue cBoiicTBa MBblLIa,

— a30TcoJepIKaIIie COSTUHECHNUS (AMUHBI 1 AMUHOKHCIIOTBI, OCJIKH).

Knaccupukamuss ¥ OCOOCHHOCTH OpraHMYECKHX peakuui. PeakumonHble neHTphl. Pagukaisr
IlepBoHa4aIbHBIC NOHATHUSA O TUIIAX U MEXAHU3MAaX OPraHUYECKUX PEAKLIUN.

o.1,c.17-18
0.1, c.18-23

0.1, c.24-29
0.1, ¢c.30-43

0.1, c.57-66
0.1, c.67-92

0.1,¢.93-103
0.1¢104-106

Jom.

MaTepual

HpaKanecmle 3aHATHUSA

Pemrenne nenoyek npeBpalieHnil Ha TeHETUYECKYIO CBSI3b MEK/y KJIaCCaMU OpPraHUYECKHUX
COEIMHEHUH C COCTABICHUEM HAa3BaHUM OPTaHUYECKUX COEAMHEHUH 110 TPUBUAIBHON WIH
MEXIYHAPOJAHOU CUCTEMAaTHYECKOW HOMEHKIIAaType. Pellienne pacyeTHbIX 3a/1a4 110 YpaBHEHUSAM
peakLyii C y4aCTUEM OPTaHUYECKUX BEIIECTB.

JlabopaTropHble 3aHATHUS

JlaGopatopHas pabota «llodydyeHue 3TuneHa U u3y4yeHHe ero CBONCTB.

[Tony4yeHnue 3TuI€HA U3 3TaHOJA B 1a00OPaTOPUU M U3ydeHHUE ero GU3NIECKUX U XMMUYECKUX
cBoiictB. CocTaBieHHEe peakuii NPUCOeINHEHUS 1 OKUCIIEHUS Ha IpuMepe 3TuiieHa. Pemenue
pacueTHBIX 3ajjay C UCMOIb30BaHUEM INIOTHOCTH ra30B MO BOAOPOIY U BO3IYXY.

M.y. k3.

OK 06

Tema 4.3.
Opranunueckue

OcHoBHOE coaep:xaHue

Teoperuyeckoe o0yueHue

OK 01
OK 04
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BEIIECTBA B buooprannueckue coenuHenus. llpumenenue u OuosorMueckass poib yriaeBojoB. OKucieHue Horm. OK 06
KHU3HEIEATENFHOCT | YIJIEBOAOB — HCTOYHMK HHEPIUU JKUBBIX OpraHu3MoB. OOjacTé NPUMEHEHHS aMHUHOKHCIIOT. MaTepuain 1K 2.3
U 4EJIOBEKa. [IpeBpamenust OenkoB MHIM B opranu3me. buonormyeckue ¢yHkuuu OenxoB. buomormueckue [IK2.4
[IpousBoacTeo u ¢byHKIMU XUPOB. PoJb OpraHnvyeckoil XuMHUH B PEICHUN TPoOIeM MUILEBOM Oe30MacHOCTH.
IPUMEHEHNE HyxnenHoBble KHUCIOTHI: cocTaB M cTpoeHue. CTtpoeHue HykJIeoTH0B. COCTaB HYKIEHHOBBIX
OPraHUYECKHUX kuciot (JJHK, PHK). Pois HyKI€MHOBBIX KUCIIOT B )KH3HEIEATEILHOCTH OPTaHH3MOB.
BEILECTB B [Tpon3BOACTBO OpraHWYECKUX BEIIECTB: IPOU3BOJICTBO METaHOIA, NepepadboTka HedTu. [lonusTunen 0.2,c.113-
NPOMBIIIIEHHOCTH |KaK  KPYNHOTOHHAXHBIA — MPOAYKT ~XMMHYECKOTO NPOM3BOJACTBA.  [IpMMEHEHHE OTHIICHA. 115

IIpou3BOACTBO U IPUMEHEHHE KayuyyKa U PE3UHBI. o.1,c.116-

CuHTeTHYeCKHE U UCKYCCTBEHHbIE BOJIOKHA, X CTpPOEHHE, cBoMcTBa. [IpakTuueckoe Ucoib30BaHue 121

BOJIOKOH. CHHTETHMYECKHE IUIEHKH: M30JSLUS JUIsl IPOBOAOB, MEMOpaHbl JUIsl ONPECHEHUS BOJBI,

3alllUTHBIE IJICHKU JJIi aBTOMOOWJIEH, IUIaCThIpU, XHUpYypruyeckue mnoBsi3ku. HoBble TexHOIOrHH

JAIbHEUIIET0 COBEPIICHCTBOBAHUS TOJUMEPHBIX MAaTEPUAJIOB.

Poub oprannydeckoil XuMuu B pellieHuH MpoOIeM dHepreTudeckoil 6€30MacHOCTH, B pa3BUTUN

MEAMIIMHBI, CO3JaHUN HOBBIX MaTepUajIoB, HOBBIX HICTOYHUKOB SHEPTUU (aJTbTepPHATUBHBIC

UCTOYHUKU YHEPTHH).

I[IpakTnyeckne 3aHsATHSA M.y. Kk 3.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX 3a/1aHUN IO COCTABIEHUIO XUMUUECKUX PEaKIIUM,

OTpaKaIOIINUX XUMUYECKYIO AKTUBHOCTh OPraHUYECKUX COESIMHEHHUH B pa3IMUHbIX cpeaax

(MpUpOHBIX, OMOJOTUYECKUX, TEXHOTEHHBIX ).
Pazneu S. Kunernyeckue 1 TepMOANHAMHUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XMMHYECKHUX PeaKuui
Tema 5.1. OcHoBHOe coiep:KaHue OK 01
Kunernueckue | Teopermueckoe oGyuenue OK 04
3aKOHOMCPHOCTH | Xpumudeckue peakiuu. Kimaccupukamms XuMUYecKuX peakiuii: mo (pazoBomMy cocTtaBy (TOMOTE€HHbBIE 0.2,¢.51-39 OK 06
HPOTECKaHUA Y TETEPOTCHHBIC), TI0 UCTIOIH30BAHMIO KaTaau3aTopa (KaTAIUTUYECKUE U HEKATATUTHYECKUE). 0.2,¢.60-65
XUMHUYCCKUX CKOpOCTh pEaKIuu, €€ 3aBUCUMOCTh OT PAa3IUYHBIX (PAKTOPOB: MPHUPOJBI PEATHPYIONINX BEIIECCTB,
peaKuuit KOHIIGHTPAIlMd pPEarupyrolux BeIecTB, Temmeparypbl (mpaBwio Bant-I'odda), mmomann

pCaKL[I/IOHHOﬁ MOBCPXHOCTHU, HAJIUYUA KaTalnu3aTropa. Poxab KaTaJIM3aTOpoB B IPUPOAC U
IMPOMBIINIJICHHOM ITPOU3BOACTBE.
SHCpF ns aKTUBaAIlUuH. AKTI/IBI/IpOBaHHHﬁ KOMIIJICKC. KaTaHI/BaTOpLI U KaTanus. Poib KaTaJIn3aToOpOB B

21




IIPUPOJE U MPOMBIIIEHHOM IIPOU3BOJACTBE.

JlabopaTopHble 3aHATHS

I/I3yquI/Ie 3aBUCUMOCTH CKOPOCTH XHUMHYECKOH p€akuuu OT KOHIUCHTpalu pearupyrommnx BCUICCTB

U TEMIIepaTyphl. M.y. k 1.3.
JlaGopaTopHas paboTa Ha BEIOOP:
1. JlaGopatopHas paborta «OrmpeneneHue 3aBHCUMOCTH CKOPOCTH PpEaKIUH OT KOHIEHTpAIuu
pearupyromux BeuiecTB». lcciaenoBaHue 3aBUCUMOCTH CKOPOCTH PEAaKIMM OT KOHLIEHTPALUH.
Omnpenenenre KOHCTaHTH CKOPOCTH PEAKIIMU TPAPHUUECKUM METOIOM.
2. JlaGoparopHasi pabora «OrmpeneneHue 3aBUCHMOCTH CKOPOCTH PEAKIMH OT TEeMIIEPaTyph».
HccnenoBanue 3aBUCHUMOCTH CKOPOCTH pPEAKUMU OT TeMmIiiepaTypbl. Pacuer sHeprum axktuBaiuu
peakiuu.
Tema 5.2. OcHoOBHOE co/lep:KaHue
Tepmonnnamuyeck | Teoperudyeckoe 00y4yeHune OK 01
ne Knaccudukanus  XUMUYECKMX  peakuuid: 1o  TemioBoMy dddexty  (3K30TepMHUYECKHE, 0.2,c.66-69, OK 04
3aKOHOMEPHOCTH  [3Hj10TepMUYECKUE), MO oOpaTtumMocTd (oOpaTumble u HeoOpatumeble). TemsoBble 3 EKTs Hor. OK 06
HIPOTCKaHUA xumMuueckux peakiuil. Tepmoxumuueckue ypaBHeHHs. OOpaTUMOCTh peakiuil. XHUMHUYECKOEe MaTepurall
XHUMHYCCKHX pPaBHOBECHE M €ro CMEIIEeHUE MO/ ICHCTBUEM Pa3IMUHBIX (DaKTOPOB (KOHLIEHTPAIUs PEareHTOB WIH
peaxImi. MPOJIYKTOB PEaKIUU, JaBJICHUE, TEeMIEepaTypa) Ui CO3JAaHHUS ONTUMAIBHBIX YCIOBHH MPOTEKAHUS
PaBHoBecue XUMHYECKHX TIPOIECCOB.
XUMHYCCKUX [Tonsitue 00 sHTambIUM U 3HTponuU. DHeprus I'md6ca. 3akon I'ecca u crnencrBus us Hero. Poinb
peakuuii CMEILICHUS] PABHOBECHUS B TEXHOJIOTHYECKHUX MPOLECCAX.
IIpakTHyeckne 3aHATHA M.y. k3.

[Mpunmun Jle Illarense. BausHue pa3nuuHbiX (aKTOPOB HA M3MEHEHHE PAaBHOBECHUS XMMHUYECKHX
peaKkuui.

3aKOH JAEWCTBYIOHNIMX MacC M KOHCTaHTa XMMHUYECKOTO paBHOBecHs. PacueTbl paBHOBECHBIX
KOHIIGHTpAllMil pearupyronmx BeUIeCTB U MNPOAYKTOB peakuuid. Pacuersl TeruoBoro s¢ddekra
peakuuu.

Pemenne npakTHKO-OPHMEHTHPOBAHHBIX 3aJaHUil Ha mNpuMeHeHne mnpuHuuna Jle-Illatense s
HAXOXJ/ICHHS HAIpaBJIEHUS CMEILEHUS pPABHOBECUS XMMHMUYECKON peaklud U aHanu3 (HaKTopoB,
BIIMSIOIIMX HA CMELIEHUE XUMUYECKOTO PABHOBECHSI.
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JlabopaTopHble 3aHATHS

JlaboparopHas pabora «l3ydeHue BIMSHMS DPA3IUYHBIX (DAKTOPOB HA CMEIIEHHE XHUMHUYECKOIrO

PaBHOBECHS. M.y. K 51.3.
HccnenoBanue BIMSHUSA U3MEHEHUS KOHIIEHTpALMM BEILLECTB, PEAKLUU CPEIbl U TEMIIEpaTyphl Ha
CMEIlIEHNE XMMMUYECKOro paBHOBecus. CpaBHEHHME IIOJIyYEHHBIX pE3YJbTaTOB € TEOPETHUECKU
IIPOrHO3MpPYEMbIMU Ha ocHoBe npuHiuna Jle Ilarense.
Pazpgea 6. PacTBopbI
Tema 6.1. OcHoBHOE coep:kaHue OK 01
ITonsitue o Teoperudeckoe o0yueHue 0.2,c.44-49 OK 04
pacTBopax PactBopenne kak ¢usuko-xumudeckuit mporecc. PactBopsl. CiocoObl MPUTOTOBIEHUSI PAaCTBOPOB. Hom. 1%15 3 63
PactBopumocTs. MaccoBas m0is pacTBOpeHHOro BemiecTBa. CMBICT TMOKa3aTelsl MpeaesbHO MaTepuall TIK 2: 4
JIOITyCTUMON KOHIIEHTPAIMH U €T0 UCIIOJIh30BAHNE B OI[CHKE SKOJIOTHIECKON 0€30macHOCTH.
[TpaBuiia 3KOJIOTMYECKH 11€7€CO00Pa3HOT0 MOBEACHUS B OBITY U TPYJIOBOM JESATEIBHOCTH B LIEJSAX
COXPAaHEHHsI CBOETO 3J0pPOBbSl U OKPYKAIOLIEH NPUPOAHOM CpEnbl; OMACHOCTh BO3JEHCTBUS Ha
JKUBBIE OPTraHU3MBbI OIIPEJICIICHHBIX BEILECTB.
Pemenne npakTUKO-OPUEHTUPOBAHHBIX pPACUETHBIX 3aJaHUKM HA pacTBOPBI, HCIOJB3YEMBIE B
OBITOBOM 1 POM3BOJICTBEHHOM JIESITEIbHOCTH YETIOBEKA
Tema 6.2. OcHoBHoOe coaepkaHue M. y. K 1.3. OK 01
Hccnenosanne  |JlaGopaTopHbie 3aHATHS OK 04
CBOMCTB JlaGopatopnast pabora «IIpuroroBienue pactBopoB». IIpuroroBieHue pacTBOPOB 3aJaHHOU 1%15 ;) g
pacTBOpOB (MaccoBoil, %) KOHIIEHTpaLuH (C MPaKTUKO-OPUEHTHPOBAHHBIMHU BOIIPOCAMH) U OTIPE/IEIEHUE CPebl K 2: 4
BOJ/IHBIX PacTBOPOB.
IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE CO/lep:KaHMe (coep:KaHMe MPUKJIAJTHOTO MOLYJIs1)
Pa3zpnen 7. Xumus B ObITY M IPOM3BOACTBECHHOM JeATEJbHOCTH YeJI0BEKa
XuMmus B OBITY U OcHoBHOE coep:kaHue OK 01
NPOU3BOJICTBEHHOM [ TeopeTHyeckoe 00ydeHue 0.1, c.110- OK 04
ACATCIIBHOCTH Hoselimme n0OCTHKEHUS XMMHYECKOM HAayKHW W XHMHYECKOW TeXHojoruu. Poip xummm B 112 1%I<< g 63
4eNoBeKa obecredeHnH YKOMOTHYECKOH, YHEPreTHUecKOi M MUINEBOH 0e30MacHOCTH, PA3BUTHH MEIXHITMHEL 0.2, cl17- | 5
121

[IpaBuiia moucka W aHamu3a XMMHUYECKOM HMH(OpMalLMKM U3 PA3IMYHBIX HCTOYHUKOB (HAy4Has WU
yueOHO-Hay4yHas JTUTeparypa, Cpe/icTBa MaccoBoi MH(opMaIu, cetb ViHTepHeT)
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OcHOBHOe coiep:KkaHue

HpaKaneCRne 3aHATHSA

[Towick 1 aHaMM3 KEHWCOB O MPUMEHEHUHM XMMHUYECKUX BEIIECTB M TEXHOJOTHH C yd4eToMm Oymymiei
npo(ecCHOHANBHOM ~ JEATCNILHOCTH [0 TEeMaM: BaXHEHIIME CTPOUTEIbHBIE  MaTepHAlbl,
KOHCTPYKIIMOHHBIE MAaTe€pHasibl, KpackK, CTEKJIO, KepamMuKa, MaTepuaibl IS JJIEKTPOHUKH,

M.y. K 3.

4
HaHOMaTepHallbl, TEKCTWJIbHbIE BOJIOKHA, MCTOYHHUKU DSHEPIUH, OPraHUYECKUE U MHHEPAIbHbIE
ynoOpeHus, JieKapCTBEHHbIE BEIIECTBA, ObITOBAS XUMHSI.
3amuTa: [IpencraBnenue pe3yabTaToB pelieHus: KeHcoB B opMe MUHH-IOKIA/a C Mpe3eHTauei
IpomexkyTounasi aTTecTaius no JucuuiuinHe (uddepeHnpoBaHHbIii 3a4eT) 2
Bcero 78
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3. YCJIOBUS PEAJIN3ALIUU TPOT'PAMMBI
OBIIEOBPA3OBATEJBbHON TUCIUIIAHBI
3.1 TpeGoBaHusi K MUHUMAJIbHOMY MATEPHATbHO-TEXHUYECKOMY
o0ecrneyeHuIo.
Peanuzanus mporpammbl yueOHON AMCHMIUIMHBI TpeOyeT Haaudusi Yy4eOHOTo
KaOWHEeTa XHUMUHU.
O6opynoBanue yueOHOro KaOMHeTa:

- IOCa/I0YHBIE MECTA MO KOJIMYECTBY 00YHaAIOIINXCS;

- paboyee MecTO IpernoaaBaTeis;

- BBITSDKHOM 1IKad;

- HA0Op XUMHYECKOMN MOCY/IbI ¥ MPUHAIICKHOCTEN ISl JTA0OPATOPHBIX U
MPAKTHYECKUX padoT;

- Ha0OpbI PEaKTUBOB OPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB;

- KOMIUIEKT Y4€OHO-HAIISIIHBIX TOCOOUN «XUMHUSIY;
TexHuueckue cpeicTBa 00ydeHHUs:

- KOMIIBIOTEP.

3.2 UupopmannoHnHoe odecriedeHue 00y4eHust
Ilepeyenb pekoMeHayeMbIX yY4eOHbIX HM3aaHuii, UHTepHET-pecypcoB, OCHOBHOI
JIUTEPATYPHI.
OcHoBHasi JuTeparypa:

1.Tabpuensa O.C. Xumusa. 10 kmacc: y4ue6. s oOmieoOpa3oBaT. OpraHU3aIMi:
0a30BbIl ypoBeHb. — M.: [IpocBenienue, 2022. - 128 c.

2.I'abpuensn O.C. Xumusa. 11 kmacc: yue0. ans oOmieoOpa3oBaT. OpraHU3alUM:
0a30BbIl ypoBeHb. — M.: [Ipocsemienue, 2022. - 127 c.

JlonosiHUTEJIbHASL JIMTEpaTypa:

1Tabpuensa O.C. Xumusg a1 mpodeccuid W CIEeNHATIBbHOCTEH CONUAIbHO —
HPKOHOMHUYECKOTO U TyMaHHTApHOTO Tpodumnei: ydeOHuk. — 9-e u3m., crep. - M.:
N3patenbckuii neHTp «Axagemus», 2015 —208c., ui.

2.I'abpuensn O.C. Xumusi: TecTbl, 3aJla4ydl U YNpaXHEHHs: ydeOHOe rMmocoOue s
crynertoB yupexaenuin CIIO — 2-e wusm., crep. - M.: M3martenbckuil ILEHTP
«Axanemus», 2015. — 336¢.

3.Epoxun FO.M. Xumus qns npodeccuil M crnenuaibHOCTEH TEXHHUYECKOTo H
€CTECTBEHHO — Hay4yHOTO npoduieil: yueOHuK it ctyaeHToB yupexaenuit CI1O. —
4-e uzn., crep. — M.: U3narenbckuil 1ieHTp «Akagemusi», 2017. — 496c¢.

4. Pymsutuc I'.E., ®enpaman @.I'. Xumus (6a3oBeiii ypoBenb) 10-11 kmacc. —M.
[Ipocsemenue, 2014. — 224 c.

5.XuMus: mpakTHUKyM: ydeOHoe mocoOue mnsa cryaeHtoB yupexaenuit CIIO/ O.C.
["aGpuensn u np. — 4-e usg., crep. - M.: U3narensckuil ueHtp «Akanemus», 2015. —
304c.

NuTepHeT-pecypcesl
www. pvg. mk. ru (omummuaga «Ilokopu BopoObeBbI TOPHI»).
www.hemi.wallst.ru (O6pa3oBaTebHbIN CalT IS IIKOJIBHUKOBK X HMHSI ).
WWw.chem.msu.su(DnekTporHas OUOITUOTEKA 110 XMMHH ).
www. lseptember. ru (meromuueckas raseta «IlepBoe ceHTIOps») .
WwWw.hvsh.ru (xypHam«XuMust B IIKOJIE»).
Www. hij. ru (xypHai «XuMUS U KU3HBY).
www.chemistry-chemists.com (37eKTpOHHBIH KYpPHATKXUMUKA U XUMHUS).
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4. KOHTPO.JIb Y OLIEHKA PE3YJbLTATOB OCBOEHUSI
JTUCHMUIJIUHBI

KoHTpoib U OlleHKa pe3yibTaToB OOY4YEHHS! OCYIIECTBIISIETCS IMperojaBaTeyieM B
mpoliiecce MPOBEACHUS MPAKTUYECKUX 3aHITHI U JIa0OPaTOPHBIX pabOT, TECTUPOBAHUS, a
TaKk)K€ BBIMOJTHEHHUS OOYYarONIMMHCS WHAUBUAYAIbHBIX 3a/laHUl, KCCIEIOBAHUM.
Pe3ynbpTaThl OOyueHHUs OMpENENsioT, YyTo oOydarolmecs OJKHBI 3HATh, MOHUMATh U
JIEMOHCTPUPOBATH O 3aBEPIICHUN U3YUCHUS TUCIUILIUHBI.

Hns  dopmupoBaHus, KOHTPOJS U OLEHKHA pe3yJbTaTOB OCBOCHHUS Yy4eOHOMU
JTUCIUIUIMHBI  MCTIOJB3YEeTCsl CHUCTEMa OILICHOYHBIX MEPONPUATHN, NpPeICTaBISIoNas
co00#1 KOMIUIEKC y4eOHBIX MEPOIPHUSITHI, COTIACOBAHHBIX C PE3yJbTaTaMU OOy4YEHUS U
chopmynupoBannbix ¢ yauetoM OI'OC COO (mpeaMeTHble pe3yabTaThl O JUCHUTLIAHE)
u ®I'OC CIIO.

Tun oneHoYHbIX OK/
Ne Pazgen / Tema Pe3ysabTar 00yyeHus N
MeponpHUATHI K
| |OcHoBHOI MOAYJIb
1 |Pa3zpea 1. ®opmyanpoBath 0a30BbIe
OcHoBBI MOHSATHS U 32aKOHBI XUMHHU
CTPOCHHS
BellecTBa
1.1 |Crpoenue aromoB |COCTaBIsATH XUMUYECKHE 1. Tect «CTpoeHue aToOMOB OK 01
XUMHUYECKHUX (bopMyJibl COEIMHEHUH B XUMHUYECKUX 3JIEMEHTOB U
3JIEMEHTOB U COOTBETCTBUU CO CTETICHBIO |[IPUPOAA XUMHUUECKON CBSI3M».
pupoaa OKHCIICHUS XUMUYECKHUX 2. 3ajaum Ha COCTaBIICHUE
XUMHUYECKON AIIEMEHTOB, UCXOJIS U3 XUMHYECKHUX HopMyIT
CBSI3U BaJICHTHOCTH U JIByXaTOMHBIX COEIMHEHUMN

AJIEKTPOOTPHUILIATENILHOCTH  |(OKCUIOB, CYJIb(UIOB,
THJIPUJIOB U T.I1.).

1.2 |llepuognueckuii | XapakTepu3oBaTh [Ipaktuko-opuentupoBanneie  |OK 01
3aKOH M TaOJUIa |XMMHYECKUE 3JIEMEHThl B [TEOPETHUYECKHUE 3a/laHUs Ha OK 04
.. MenneneeBa |COOTBETCTBUU C UX XapaKTEepU3aLHI0 XUMUYECKUX

MIOJIO)KEHHUEM B a51eMeHTOB: «MeTtayunyeckue /
NepUOANYECKON CUCTEME  |HEMETAJJIMYEeCKHE CBOMCTBA,
XUMHUYECKUX DJIEMEHTOB ANEKTPOOTPHULIATENBHOCTD U
.. Menneneesa CPOJCTBO K AJIEKTPOHY

XUMHUYECKUX HJIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
ITOJIOKEHUEM B IIEPUOANYECKON
CUCTEME XMMUYECKUX
anemeHToB JI.W. Menaeneenay.

2 |Pa3gen 2. CocTaBisiTh ypaBHEeHHUS U
XuMuueckKmne CXeMbI XHMHY€ECKHX
peaxkuuu peaxuuit

26



THI OLEHOYHBIX

OK/

Ne Pa3nesn / Tema PesynabTaT 00yuenus MeponpusTHii MK

2.1 |Tunsr CocraBisTh peakuuu 1. 3ajaun Ha cocTaBiieHUE OK 01
XUMHUYECKUX COCIIMHEHUS, pa3JIOKEHUs, |ypaBHEHUN peakuuil:
peaxkuuit oOMeHa, 3aMEeIIeHNUs, — COEMHEHMS], 3aMELLEHUS,

OKHCIIUTEIBHO- pa3ioxeHus, 0OMeHa U peakui

BOCCTaHOBUTEJIbHbBIE C Y4aCTHEM KOMILICKCHBIX

PEaKLMU U peaKuu coeiMHEHuH (Ha mpuMepe

KOMILJIEKCO0Opa30BaHus (Ha |THIPOKCOKOMILIEKCOB

npuMmepe QJIIOMUHUS U LUHKA);

TUIPOKCOKOMILIIEKCOB — OKHCIIUTENBHO-

QIIOMUHUS U IUHKA) C BOCCTAHOBUTEJIBHBIX PEaKIHil ¢

y4acTHEM HEOPraHMYECKUX |MCIOJIb30BaHUEM METOJa

BEILIECTB 3JIEKTPOHHOTO OanaHca;
— C y4acTHEeM KOMIIJIEKCHBIX
coeMHEeHu! (Ha mpuMepe
I'MJIPOKCOKOMILIEKCOB IIMHKA U
QITIOMUHHUS).
2. 3ajauu Ha pacyer
KOJINYECTBEHHBIX
XapaKTePUCTHUK MPOTYKTa
peakuuu COeJMHEHMSI; MaCCOBOM
WM 00bEMHOM JI0JIM BBIXOJ1A
IPOAYKTa PEAKIIUU COEANHEHUS
OT TEOPETUYECKH BO3MOXKHOT0;
00BEMHBIX OTHOLICHUH Ta30B;
KOJINYECTBEHHBIX
XapaKTePUCTHK HUCXOIHBIX
BEILIECTB U IPOAYKTOB PEAKIINH;
Macchl (00BEM, KOJTMYECTBO
BEILIECTBA) MPOAYKTa PEaKIHH,
€CJIM OJIHO U3 BEIIECTB JJaHO B
BUJIE PACTBOpA C OIPENEICHHON
MacCOBOM J0JIEH PACTBOPEHHOIO
BELIECTBA.

2.2 |Onextponutnueck |CocTaBiATh ypaBHEHUS 1. 3amaHus Ha COCTaBIICHHE OK 01
asi TUCCOIMANNS U | XUMHUECKUX PEAKIIUN MOJIEKYJISIPHBIX ¥ HOHHBIX
UOHHBIA OOMEH  [MOHHOTO OOMEHa C peakuuii ¢ ydacTHeM OKCHJIOB,

y4aCTHEM HEOPTraHUYECKHUX |KHUCIJIOT, OCHOBAHHI U COJIEH,
BELIECTB MOHHBIX peaKI1ii I'MIposn3a
COJIEH, YCTAaHOBJICHUE
U3MEHEHUS KUCIOTHOCTH CPEIbl.
2. JJaboparopnas pabota
«Peakuuu ruaponuzar.
3 |Pa3gen 3. HccaenoBarh cTpoeHue u
Crpoenne n CBOliCTBa
cBOlicTBa HEOPraHMYeCKUX BellecTB
HEOPraHHYeCKHuX
BeLeCTB
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Pa3zgen / Tema

PesyabraTt 00yuenus

THI OLEHOYHBIX
MeponpUATHH

OK/
ITK

3.1

Knaccudukanus,
HOMEHKJIaTypa U
CTpOCHHE
HEOPraHUYECKHX
BEILIECTB

Knaccugunuponartsb
HEOpPraHWYECKHEe BELIECTBA
B COOTBCTCTBHH C UX
CTPOCHUEM

1. Tect «Homenknarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIIECTB UCXOJIS U3 MX
XUMHYECKON (HOpMYIIbI UITN
COCTABJICHUE XUMHUYECKOU
(hopMyIIbI HCXO/1 U3 Ha3BaHUS
BEILECTBA I10 MEXIYHAPOAHOU
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3agaun Ha pacyeT MacCOBOM
J10JIA (MacChl) XUMHYECKOTO
3JIEMEHTA (COEeAMHEHNUS) B
MOJIEKyJIe (CMecH).

3. [IpakTuyeckue 3aaanus 1Mo
KJIacCU(pUKallMU, HOMEHKIIAType
U XUMUYECKUM (popmynam
HEOPraHUYECKUX BEIIECTB
Pa3IMYHbIX KJIACCOB.

4. [IpakTuyeckue 3a/1aHus Ha
ONPEACIICHUE XUMUYECKON
AKTUBHOCTH BEILIECTB B
3aBUCHMOCTH BHUIa XUMHYCCKON
CBSI3M U TUIA KPUCTAJUINYECKOM
PELIETKH.

OK 01

3.2

dusnko-
XUMHYECKHE
CBOMCTBA
HEOPraHUYECKUX
BEIIIECTB

YcranaBiuBaTh
3aBUCUMOCTH (PH3HKO-
XHUMHYECKHUX CBOMCTB
HEOPraHWYECKUX BEIIECTB
OT CTPOECHUS aTOMOB U
MOJIEKYJI, @ TAK)KE THIA
KPUCTAJUIMYECKON PELIETKH

1. Tect «Ocobennoctu
XUMHUYECKUX CBOMCTB OKCHU/IOB,
KHUCJIOT, OCHOBaHU,
aM(}OTEpHBIX THAPOKCUJIOB U
CoJIei».

2. 3ajaHus Ha COCTaBJIEHHE
ypaBHEHUN XUMUYECKUX
peaKUuii C y4aCTUEM MPOCTHIX U
CJIOKHBIX HEOPTaHUYECKHUX
BELIECTB: OKCHUJIOB METAJIOB,
HEMETAJJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAaHUI U
aM(}OTEepPHBIX THAPOKCHUIOB,
HEOPraHWYECKHUX COJIEH,
XapaKTEPU3YIOIINX UX CBOMCTBA
U CTIOCOOBI OJTYYEHUSI.

3. IIpakTMKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHE 3aJJaHusI Ha
CBOMCTBA U ITOJIyYEHHUE
HEOPraHUYECKUX BEIIECTB.

4. JIaboparopnas paboTa
«CBOMCTBAa METAJJIOB U
HEMETAJJIOB.

OK 01
OK 04
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THI OLEHOYHBIX

OK/

Ne Pa3nesn / Tema PesynabTaT 00yuenus MeponpusTHii MK
3.3 |IIpousBoacTBo O6ocHoBwIBaTh 3HaueHue u |[Ipaktuko-opueHtupoBanHsie |OK 01
HEOPTraHWYECKUX |IPUMEHEHHUE 3aJIJaHHUsA 110 COCTABIIEHUIO OK 04
BCIICCTB. HEOPraHUYECKHUX BEILECTB B |XMMUYECKUX PEAKIUH C
3HaueHue U OBITOBOM U y4acTHEM HEOPTaHHMYECKUX
MpUMEHEHHUE B MIPOU3BOJICTBEHHOMN BEILIECTB, UCIIOIb3YEMBIX ISl UX
OBITY ¥ Ha JIEATEeTLHOCTH YeJIOBEKA UX |UIACHTU(UKAIIUN U
MIPOU3BOJICTBE (U3HKO-XUMHYECKUMHU MPOMBILIJIEHHBIX CITIOCOO0B
CBOIiCTBaMH MOJTYYCHHUSI.
4 |Pa3gea 4. HccaenoBars cTpoeHue u
Crtpoenne u CBONCTBA OPraHUu4YecKuX
CBOHCTBA BelleCTB
OpPraHMYecKux
BelleCTB
4.1 |Knaccudukanus, |Knaccupunmponartsb 1. 3ajaHus Ha cOoCcTaBJIEHUE OK 01
CTPOCHHE U OpraHWYECKHE BEIIECTBA B |HA3BaHUH OPraHUYCCKUX
HOMEHKJIATypa COOTBETCTBHHU C UX COEAMHEHUI IO TPUBUAIILHOU
OpPTraHUYECKUX CTPOCHHEM WM MEXIYHApOIHON
BEILICCTB CHCTEMaTHUYCCKOI
HOMEHKJIaType.
2. 3aaHus Ha COCTABJICHHC
MOJTHBIX M COKPAIIIEHHBIX
CTPYKTYPHBIX (OpMYII
OpPraHUYECKUX BEIIECTB
OTJEIIBHBIX KJIACCOB.
3. 3aauu Ha onpeeeHue
npocrteimien GopmyIbl
OpPraHUYECKON MOJIEKYJIbI,
HCXOJIs U3 JIEMEHTHOI'O COCTaBa
(B %).
4.2 |CsoiicTBa YcranaBauBaTh 1. 3aganns Ha COCTaBIICHUE OK 01
OpPTraHUYECKUX 3aBUCUMOCTH (hU3HUKO- YpaBHEHUN XUMHUYECKUX OK 04
COCIMHCHUI XHUMHYECKHUX CBOMCTB peakiuii ¢ yuacTuem

OpTraHN4Y€CKUX BECIICCTB OT
CTPOCHUA MOJICKYJI

OpraHUYECKUX BEIECTB Ha
OCHOBAHMH UX COCTaBa U
CTPOCHHUS.

2. 3amaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUYECKUX
peaKkunii, MIUTFIOCTPUPYIOIINUX
XMMHYECKHUE CBOMCTBA C YUYETOM
MEXaHU3MOB IPOTEKAHUS
JTAHHBIX PEaKINi U
TCHETUYECKON CBS3U
OpPTaHUYECKUX BEIIECTB Pa3HBIX
KJIaCCOB.

3. PacueTHblIe 3a0a4un IO
YpaBHEHUSIM PEaKILHii C
y4acTHEM OPTaHHYECKUX
BEIIECTB.

4. JIaboparopnas padoTa
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THI OLEHOYHBIX

OK/

Ne Pa3nesn / Tema PesynabTaT 00yuenus MeponpusTHii MK
«Ilonydenue sTuneHa u
U3YyYEHHUE €r0 CBOMCTBY.

4.3 |Oprannueckue O6ocHoBeIBaTh 3HaueHue u |[Ipaktuko-opuentupoBanusie |OK 01
BELIECTBA B IIPUMEHEHHUE OPIraHUUYECKUX |3a/laHus IO COCTABIICHUIO OK 04
YKU3HEJIESATEIIbHOC |BEILECTB B OBITOBOM U XUMHUYECKHUX PEaKIUii ¢
TH 4EJIOBEKa. IIPOU3BOJICTBEHHON y4acTUEM OPTaHUYECKUX
[Tpou3BOACTBO U |IEATEIBHOCTH YEIOBEKA UX |BEIECTB, UCIOIb3YEMbIX JIJIS UX
IPUMEHEHNE (U3HKO-XUMHUYECKUMHU UICHTH(PUKAIUN B OBITY U
OpraHUYECKUX CBOiicTBaMH IPOMBIIIIICHHOCTH.

BELIECTB B
MPOMBIIIJICHHOCTH
5 |Pa3gmea 5. HccaenoBatsh paBHOBecHe
Kunernyeckue 1 |M CKOpPOCTh XHMHYECKHX
TePpMOAMHAMUYEC | peaKkuui
KHe
3aKOHOMEPHOCTH
NPOTEeKAHUS
XHMHYECKHX
peakuuii

5.1 |Kunernueckue UccnenoBath BausiHuE 1. JJaboparopnas paboTa Ha OK 01
3aKOHOMEPHOCTH |KOHIIEHTpALlUU BBIOOD: OK 04
IPOTEKAHUS pearupyrouux BemecTB 1 |— «OmnpeneneHue 3aBUCUMOCTU
XUMHYECKHUX TEMIIEPaTyphbl HA CKOPOCTh [CKOPOCTU PEAKIUU OT
peakuui XUMHUUYECKHUX PEAKIMH KOHIEHTPALUU pearupyronmx

BEIIIECTBY;

— «OrnpenieneHne 3aBUCUMOCTU
CKOPOCTH p€akLUU OT
TEMIEPATYPbI».

2. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/laHus Ha
aHanu3 (akTOpPOB, BIUSIONIUX
Ha U3MEHEHUE CKOPOCTHU
XUMHUYECKON PEaKIIHH.

5.2 |Tepmomunamuyec |McciemoBarh BIMSIHAE 1. 3amaun Ha pacuets! TemioBbix |OK 01
KHE W3MEHEHUs KOHIEHTpauu |3(h(HEeKTOB XMMHYECKHUX peakiuii |OK 04
3aKOHOMEPHOCTH |BEILECTB, PEAKIIMU CPENbl U M ONpE/IeTIeHUE TUIIA peaKIIun
MPOTEKAHUsA TeMIIepaTypbl Ha cMelleHue |(1mo TerioBomy 3 dekry: sk30-
XUMHUYECKHUX XUMHYECKOT'O PABHOBECUS M SHIAOTEPMHUECKHUE).
peaxIuii. 2. IIpakTUKO-OpUEHTUPOBAHHBIE
PaBHOBecue 3a/laHus Ha IPUMEHEHHE
XUMHYECKHUX npuHuuna Jle Hlatense nmns
peaxiuit HaXOXJACHUS HaIlpaBJICHUS

CMEILEHUS] PABHOBECHS
XUMHUYECKON PEAKIINN U aHAJIU3
(akTOpOB, BIMUAIONIUX HA
CMeIlleHnEe XUMHYECKOTO
paBHOBECHS.

3. JlJabopaTtopHas pabota
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THI OLEHOYHBIX

OK/

Ne Pa3nesn / Tema PesynabTaT 00yuenus MeponpusTHii MK
«3yueHne BIMSHUS PA3THYHBIX
(hakTOpOB Ha CMEIICHUE
XUMHUYECKOT'O PAaBHOBECHUSI.
6 |Pa3mex 6. HccaenoBatsh pacTBOpbI
PacTBopbI
6.1 |[TomstTme o PasnuuaTh HCTUHHBIC 1. 3agaHus Ha COCTABIICHUE OK 01
pacTBopax PacTBOPBI, KOJUIOUIHBIC MOJIEKYJIIPHBIX U HOHHBIX OK 04
pacTBOpEL U ypaBHEHUN MK 2.3
IpyOOIUCIIEPCHBIE CHCTEMBI K 2.4
Ha OCHOBE XMMHYECCKOTO
IKCIIEPUMEHTA
6.2 |MccnenoBanue HccnenoBath Gusuko- JlaboparopHas paboTta (Ha OK 01
CBOIICTB XHMHUYECKHE CBOMCTBA BBIOOD): K 2.3
pacTBOpOB pPacTBOPOB — [IpuroroBienue pacTBopoB; |[IK 2.4
7 OuenuBarp nociaeacTBus |3ammra Keica (¢ yuerom
A 7 OBITOBOI U Oyayuueil mpodeccuoHaJIbHOM
Xumus B ObITY H .
NMPON3BO/ICTBEHHOI JesiTeJIbHOCTH)
HgomBOHCTBeHH JAeATEJIbHOCTH YeJI0BEKA C
OH ACATEILHOCTH MO3ULNI DKOJOrHYECKOM
HeT0BEKA 0e30MmacHOCTH
Xumus B 0biTy 1 |OLIEHUBATh MTOCIIEICTBUS Keiic (c yuerom Oymymieit OK 01
MIPOU3BOJICTBEHHO |OBITOBOM U poheCcCUOHATLHOM IIK 2.3
W ICATENHPHOCTH  |TTPOU3BOACTBEHHOM JESATETLHOCTH) K 2.4
YyeJIoBeKa JIeATEIILHOCTH YeJioBeka ¢ |Bo3MOKHEIE TEMEI KEHCOB:

HO3UINN DKOJIOTUYECKON
0€e301acHOCTH

1. IloTennenue kaumara u
BBICBO60)K)I€HI/IG Ta30BbIX
THJIPATOB CO JIHA OKEaHa.

2. Bynymue matepuansl ais
aBWa-, MallIMHO- U
MPUOOPOCTPOCHUS.

3. HoBble MaTepuasl 1is
COJIHEYHBIX OaTapeil.

4. JIekapcTBa Ha OCHOBE
paCTUTENBHEIX IIPENapaToB.
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