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Pa6ouast nporpamma 0611e06pasoBaTeNbHON MHCIH LN KL OI.12 Xumus paspaGorana ma
OCHOBE TpeOOBaHMIA:

—  ®enepanbHOro rocynapcTBeHHOro 00pa3soBarenbHOro CTaHIapTa cpeaHero obuero
00pasoBaHus yTBEPKICHHOTO npHkasoM Munobpuayku Pocenn ot 17.05.2012 N 413
(3aperucTpuposano B Mumniocte Pocenn 07.06.2012 N 24480)(PeaKins ¢ H3MeHeHUsIMH
or 12.08.2022N 732);

®DenepatsHOro rocynapcTBeHHOrO o6pasoBatebHOro cTanapra CpesHero npohecCHOHATBHOrO
00pa3oBaHus o cneunansHoCTH/Ipodeccun: 44.02.02. Ipenonasanue B HavanbHBIX KiTaccax,

—  CY4YeToM:

= npoduis noyvaemoro oOpa3oBanus;

— TIPUMEPHO# IPOrpaMmeL;

~ PCKOMEHIANMH 110 MOJyYeHHIO CpefHero obmero 00pasoBaHis B npeneqax oCBOCHHS
obpazosarenbHoii HPOTPaMMEI  CpEAHEro Npod)ecCHOHANTBHOTO o0pazoBauus (mHCEMO
Henapramenta rocynapersenmoit TOIMTHKA B cepe cpelHEro npodeccHoHanbHOro
00pa3oBaHus U NPO(pecCHOHATLHOTO o0yuenust ot 01.03.2023 No 05-592);

— METOJMYECKHX PEKOMEHIanH 1o COCTaBIIEHHIO pabounx nporpamMm
0011e06pa3OBATENBHEIX HCIHIIIAN ¢ YUETOM 1PO(eCCHOHATLHOM HanpaBIeHHOCTH
[IpOTPaMM  CpejiHero  npoecCHOHATLHOIO oOpasoBanus  (IMIIKPC Mr1ces)
paspaboTaHHBIX Ha Gaze ['BIIOY PJ1 «KIIIIK» B cooTBeTcTBHU ¢ paboynM yueGHBIM
I1aHOM 00pa3oBaTeTbHOl opranusanun na 2024/2025y4eGus1if rog,

PaspaGoruux:

- Maromenosa Mapuna AHBapoBHa, npenofasarens Xumuu I'BIIOY PJT KITIK
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1. ACIIOPT PABOYEM ITPOT'PAMMBI
OBIIIEOBPA30OBATEJIBHOMN JUCIHUATIIAHBI

1.1. Ob6aacTh NpUMEHEeHUs! IPOrpaMMbl

Pabouast mporpamMma 0011€00pa30BaTENLHON AUCHUTUIHHB « XUMHESD) SBIISCTCS YacCThIO
OporpaMMbl  TIOJTOTOBKHM  CIICIUAUCTOB  CPETHEr0  3BEHA/TIPOTPaMMBI  TOATOTOBKH
KBaJTM(HUIMPOBAHHBIX pabounx W ciyxkamux) no cnenuansHocTu: 44.02.02. IlpenonaBanue B
HavaJbHBIX KJaccax.

[Tporpamma 0011€00pa30BaTEIBHON AUCIUIUIMHBI « XUMHUSD» MOXKET OBbITh UCIIOJIb30BaHA
B Mpo(decCHOHAIBHBIX 00pa30BaTEIIbHBIX OPraHU3aIUAgX, PEATH3YIONUMX 00pa30BaTEIbHYIO
IporpaMMy CpelHero oOmero oOpa3oBaHUs B Ipeieiax OCBOCHHUS INPOTPaMM IOATOTOBKU
KBaJTM(HUIIMPOBAHHBIX PAaO0UNX, CITY)KAIIUX U CIICIIUATHCTOB CPETHETO 3BCHA.

1.2. MecTo IMCHMILIMHBI B CTPYKType OCHOBHOII Npo(ecCHOHAJBLHOH 00pa3oBaTe/JbLHOM
nporpammsl (IIIICC3/IIIKC3):

OOmieoOpa3oBatesbHas JUCIHUILUIAHA «XHUMHUS» HU3ydaeTcs B 00IIe0o0pa3oBaTeIbHOM
nukne yuebnoro mmana [ITICC3/IIIIKC3 nHa 06aze ocCHOBHOrO o0mmero oOpa3oBaHUS C
MOJTy4EeHUEM CPEHET0 00IIero oopazoBaHusl.

OOmeoOpa3oBaTenbHas JUCHUIUIMHA —«XHUMHS» SIBISIETCS  00s3aTENbHOM  YacThIO

0011e00pa30BaTEIbHOTO IUKJIA OCHOBHOM 00pa3oBaTEIbHOW MPOTPAaMMBI B COOTBETCTBHH C
OI'OC  cneunansHocTu: 44.02.02. [IpenogaBanue B HaUaIbHBIX KJIacCaX.

1.3. Heau AucCHUNJIMHBI

Heny pmucummmbbl  «Xumus»: DPOpMHUpOBaHHE Yy CTYACHTOB IIPEACTABICHUS O
XUMHUYECKON COCTAaBIAIOIIECH €CTECTBEHHO-HAYYHOM KapTUHBI MHUpAa KaK OCHOBBI INPHUHSATHS
peuIeHUN B JKU3HEHHBIX WM IPOU3BOJACTBEHHBIX CUTyalUsX, OTBETCTBEHHOI'O IIOBEICHUS B
MPUPOAHOM Cpee.

2. PE3YJIBTATHBI OCBOEHHUSA OBIHIEOBPA3OBATEJIBHbBIX JUCHUIIJIMH C
YYETOM TIPO®ECCUOHAJBHOW HANPABJIEHHOCTH TIPOITPAMM
C1io
2.1. Ilmanupyemble pe3yJabTaTbl OCBOEHHSI 0011€00pa30BaTeIbHON JUCHUIIMHBI B
coorBeTrcTBUH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

B pesynbrare ocBoenust on oOydarommiicss moimkeH osnanets JIP, MP, TTPB(®I'OC
COO); OK, IIK, ITPY (®I'OC CIIO):

e1OC COO

Kopn pesyabrara | HaunmeHoBaHMe pe3yiabTaTa

JIMYHOCTHBIE pe3yIbTaTh

JIP 01 YyBCTBO TOPJOCTM M YBAKEHUS K HCTOPUUM U  JTOCTHIKEHUAM
OTE€YECTBEHHON XMMUYECKOW HAyKH; XUMUYECKU IPaMOTHOE MOBEJCHHE B
npopecCUOHANBHON JIeATENBPHOCTH U B OBITY MpHU OOpaIleHuu ¢
XMMHUYECKUMHU BELIECTBAMH, MaTepHalaMy U MPOLIECCAMHU.

JIP 02 TOTOBHOCTb K MPOJIOJKEHHIO 00pa30BaHUs U MOBBIIICHUS KBATU(PHUKAIIMN
B u30paHHON mpodeccuoHalbHON JEeATENbHOCTH U OOBEKTHBHOE
OCO3HAHUE POJIM XMMUYECKUX KOMIIETEHLIUN B ATOM.




JIP 03

YMCHUC UCII0JIb30BATb JOCTUIKCHUA COBpeMeHHOP'I XUMHUYECKOH HAayKH U
XUMHUYECKHUX TEXHOJIOTHI JIJIsI IIOBBIIICHUS COOCTBEHHOT'O
HUHTCJUICKTYaJIbHOT'O pa3BUTHUS B BLI6paHHOI>'I HpO(I)eCCHOHaHLHOﬁ
ACATCIIbBHOCTHU.

MertanpeaMeTHBIE pe3yJIbTaThl

MP 01

UCIIOJIb30BaHUE PpA3JINYHBIX BHJIOB II03HABATEJIBHOM JEATEIBHOCTH U
OCHOBHBIX  HHTEJUIEKTyaJIbHbIX  oOmepanuil  (MOCTAaHOBKM  3aJayd,
(dbopMyIHpOBaHUS TUIIOTE3, aHAJIU3A M CHHTE3a, CPABHEHUS, 0000IICHHS,
CUCTEMAaTH3alllM, BBISBICHUS NPUYUHHO-CIEICTBEHHBIX CBS3€H, MOMCKa
aHayoros, (OPMYJIMPOBAHUS BBIBOAOB) JUIA DELICHHUS MOCTaBIECHHON
3a/layd, TPUMEHEHUE OCHOBHBIX METOJOB TO3HaHMs (HaOIIOAeHMS,
HAYYHOT'0 SKCHEPUMEHTA) ISl U3yUEHHsI Pa3IMUHbIX CTOPOH XUMHUECKUX
O0OBEKTOB M TMPOILECCOB, C KOTOPHIMH BO3HUKAET HEOOXOJUMOCTh
CTaJIKUBAThCs B poecCHOHaNBHOMI cdepe.

MP 02

HCIIOJIb30BAaHNE PA3JIUYHBIX HCTOYHHMKOB Ul IOJYUYEHHUS XUMHUYECKON
uH(poOpMallii, yMEHHE OILIEHUTh €€ JOCTOBEPHOCTb MJIsi JIOCTHKEHUS
XOPOIIUX Pe3yJIbTaTOB B Mpo(hecCHOHAIBHOU cdepe;

[IpenmeTHbIe pe3yabTaThl 0a30BOTO YPOBHS

I1P601

c(OPMHPOBAHHOCTh NPEACTABICHUNH O MeCTe XMMUU B COBPEMEHHOMH
HAyYHOM KapTHHE MHpa; MOHMMaHUE POJIH XUMHUU B (HOPMHUPOBAHHUU
KpYyro3opa M (YHKLUHOHAJIbHON I'pPaMOTHOCTH 4EJOBEKa JUIsl pPEeLIeHUs
MIPaKTUYECKUX 3a]1a4;

[1P602

BJIaJICHUE OCHOBOIIOJIATAIOIIUMHA XUMUYCCKUMH TOHSATHUSMH, TCOPHUSIMH,
3aKOHAMHU U 3aKOHOMEPHOCTSAMH; YBEPEHHOE IMOJIb30BAHHE XUMHUYECKOU
TEPMUHOJIOTUEH U CUMBOJIUKOM;

I1P603

BJIaJICHHEC OCHOBHBIMU METOJIaMU HAYYHOTO IMO3HAHHMSI, UCTIOb3YEMbIMHU B
XUMHH: HaOMIOJCHUEM, OMUCAaHUEM, W3MEPEHUEM, OJKCIEPHUMEHTOM;
yMeHHue o00pabaThiBaTh, OOBSICHATH PE3YyJbTaThl MTPOBEIACHHBIX OMBITOB H
ACJIaThb BBIBOABI, TOTOBHOCTh H CHOCO6HOCTB MNPpUMCHATH MCTOABI
MO3HAHUS TIPU PEIICHUH MPAKTHYECKUX 3a]1ad;

I1P604

cOPMHUPOBAHHOCTb ~ YMEHHsI J1aBaTh KOJHMYECTBEHHBIC OLIGHKU W
MIPOU3BOJUTH PACUYETHI IO XMMHUYECKUM (HPOPMYJIaM U yPaBHEHUSIM;

ITP60S

BJIAACHUC IIpaBUJIaMU TCXHHUKHU 0e30IMacHOCTH Ipu HUCIOJIB30BAHUHA
XHUMHUYCCKUX BCUICCTB,

ITP606

c(OpMHUPOBAHHOCTh ~ COOCTBEHHOM  TO3MIIMA TIO  OTHOIICHUIO K
XUMHAYECKON HH(pOpMAIIH, TOTy4aeMOi U3 pa3HbIX HCTOYHUKOB.




®1'OC C110

Kox HaunmeHoBaHue pe3yiabTaTa
KOMIIETCHIIUH

OO01Ire KOMIIETEHIINN

OK 01. Boi6upate crocoObl pemieHust 3anad npodhecCUOHATBbHOU e TeNbHOCTH
MPUMEHUTEIBHO K Pa3JINYHBIM KOHTEKCTaM

OK 02. Hcnonb30BaTh COBpEMEHHBIE CPEJICTBA MMOMCKA, aHAJIM3a M UHTEpHpETalun
uHpopMalUi U UHPOPMALMOHHBIE TEXHOJOTMU JJIS BBHIIOJIHEHUS 3a/1ad
npodeccHoHaIbHON AEATEIFHOCTH

OK 04. DddheKkTHBHO B3aUMOCHCTBOBATh U pabOTaTh B KOJJICKTHBE M KOMaH/IS

OK 07. ConeiicTBOBaTh COXPAHEHUIO OKPYKAIOMIEH CPENbl, pecypcocOepeKeHHIO,
NPUMEHATh 3HAHUS 00 W3MEHEHHMW KJIMMAaTa, MPHUHIUIBI OEpPEeHKIMBOTO
MIPOU3BOJICTBA, YPPEKTHUBHO JICHCTBOBATh B UPE3BBIYAMHBIX CUTYAIHIX

[IpodeccronanbHbIe KOMIIETCHIIUN

IIK 3.1. IIpoBoauTh [IeArornyecKoe HaOIroeHne u JIMarHOCTHKY,
UHTEPIPETUPOBATH I1OJIy4EHHBIE PE3YIIbTATHI

[IK 4.2. Co3naBaTh B KaOMHETE IIPEAMETHO-PA3BUBAIOIIYIO CPEIy

IIK 4.4. OdopmitaTh negaroruyeckue pa3paboTKH B BUJE OTYETOB, pedepaTos,
BBICTYTUICHUH

2.2. Koiun4yecTBO 4YacoB Ha O0CBOeHHMe padoyeil mnporpaMMmbl 0011e00PA30BATEIbHOM
AUCUMILIMHBI:

KonngecTBo yacoB, OTBEIEHHOE HA OCBOCHHE IIPOrpaMMbl 00111€00pa30BaTeIbHON JUCHUIUINHBL,

B TOM YUCIJIE:

MaKCUMaJIbHOU y4eOHOI Harpy3Kku o0ydJaromerocs 72 yaca, B TOM YHCIIE:

00s13aTeNIbHON ayJTUTOPHOM yueOHOI Harpy3Kku oOyyaromerocs 72 yaca.



3. CTPYKTYPA U COAEPKAHUE OBIIIEOEPA3OBATEJBHOM

JUCHUTLINHBI

3.1 O6beM 001m1€e00pa3oBaTEIbHON JMCIHUIIIMHBI U BUABI Y4eOHOIl padoThI

Bun yueOHoii padoThl

Oovem 6 uacax

O0Bem 00pa3oBaTe/IbHON MPOrPaMMbl IV CHUNIJIMHBI 72
B T.Y.

1. OcHoBHOE conepxkanmne 66
B T. 4..

TEOPETHYECKOE 00YUCHHE 30
MPAaKTUYECKUE 3aHATUSL 26
abopaTOPHBIE 3aHATHUS 10
2. [IpodeccuoHaIbHO OPUEHTHPOBAHHOE COlepPKaHMe (CodepKAHNE 6
NMPUKJIATHOTO MOIYJIs)

BT. U..

TEOPETUIECKOE O0YUCHHE 2
paKTUYECKHUE 3aHATHSA 4

WHIUBUTyIbHBIA IPOCKT (Oa/nem)**

IIpome:xxyTouHasi arTecTanus (3a4er)




3.2. TemaTH4ecKHil IJIAH U COAepKAHUE Y4eOHOM TUCHMIIIMHBI

HanMeHoBaHIe Conep:xxanue y4ye0HOro Mmarepuasia (OCHOBHOE U npmbeccmmanbﬂo: ObLem dopmupyemMbie
OPHEHTHPOBAHHOE), 1a00paTOPHbIE U NPAKTHYECKHE 3aAHATHSA, IPUKJIAAHON MOIYJI1b KOMIIeTeHIMH
pa3aesioB M TeM R — 4acoB
1 2 3 4
OcHoBHOe conepxxaHue
Pa3znen 1. OcHOBBI cTPOEHUS BelllecTBa 6 OK 01
OK 02
Tema 1.1. OcHoBHOe coaep:kanue 4 OK 01
CrpoeHune aToMOB Teoperuyeckoe o0y4yeHue 2
XUMUYECKUX d1eMEHTOB | 1 | CoBpemeHHas MoJenb CTpoeHUs aroMa. CUMBOJIMYECKUH SI3bIK XUMHUU. XUMUYECKUI 2
Y IIPUPOJA XUMHUYECKOU AIIEMEHT. DJIEeKTpOHHas KoH(urypamus aroma. Kiaccupukamuss XUMHUYECKHX
CBA3U 3JIEMEHTOB (S-, p-, d-371eMeHTh). BaneHTHble anekTpoHbl. BaneHTHOCTh. DneKTpoHHas
IIPUPOJIa XMMHUYECKON CBA3H. DJIEKTPOOTPHULIATEIBHOCTb. BHIBI XMMHUYECKOU CBSI3U
(xoBaJIeHTHAas!, MOHHAsI, METAJIJTNYECKasi, BOJOPOIHAS) U CIIOCOOBI ee 00pa30BaHuUs
IpakTHYecKue 3aHATHSI: 2
1 | Pemenne 3amaHuii Ha WCHOJB30BAaHWE XUMHYECKOW CHUMBOJMKH W HA3BaHHUM 2
COCIMHEHUI 1O HOMEHKJIATYpE MEXIYHapOAHOIO  COK3a TEOPETHYECKOW U
MIPUKJIATHON XUMUU U TPUBHAIBHBIX HA3BAHUU TSI COCTABJICHHSI XUMHUECKUX HOPMYIT
JBYXaTOMHBIX COEAMHEHUN (OKCHIIOB, CYJIb(QUIOB, THAPUAOB U T.I.) U JIPYTHX
HEOPraHMYECKUX COEAMHEHNN OTAEIBHBIX KJIaCCOB.
[IpakTHueckue 3agaHus Ha yCTAHOBIEHHE CBSA3M MEXIY CTPOCHMEM AaTOMOB
XUMHUYECKMX JJIEMEHTOB M NEPUOJUYECKUM HM3MEHEHHEM CBOMCTB XUMHUYECKUX
3JIEMEHTOB M MX COCJMHEHUH B COOTBETCTBUHM C TOJOKeHueM llepuonnueckoi
CUCTEMBI.
Tema 1.2. OcHoBHoOE coaep:kaHue 2 OK 01
Ilepuonnueckuii 3akoH | Teopernueckoe odyueHue OK 02
u tabmuna 1.
IIpakTHyeckue 3aHATHS: 2
Menneneesa
1 | Ilepuognueckas cucrema xumudeckux aemeHToB .M. MenneneeBa. dusnveckuit 2




cmbicn Ilepuoguueckoro 3axkona JI.MI. MenneneeBa. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMMYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMM IPOCTBIX U CIOXHBIX BELIECTB B
COOTBETCTBUU C IIOJIOKEHUEM XHUMHYECKOro dJjieMeHTa B llepuonmueckon cucreme.
Pemenne nmpakTUKO-OPMEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha XapaKTEPU3aLUIO
XMMHUYECKHX  3JeMeHTOB  «Mertauimyeckue /  HEMETalIM4eCKue  CBOMCTBA,
NEKTPOOTPHULATEILHOCTh XUMUYECKUX DJIEMEHTOB B COOTBETCTBUU C MX 3JIEKTPOHHBIM
CTPOCHHUEM U IOJIOKEHUEM B IEPUOAUYECKOM CUCTEME XMMHUYECKUX demMeHToB [[.1.
MenpeneeBa»

Paznen 2. Xumudeckue peakmuu 10 OK 01
OK 04
Tema 2.1. OcHoBHOe coep:xaHue 4 OK 01
THIBl XUMAYECKAX Teoperuueckoe odyuenue 2
peaxiuii 1 | Knaccudukaius u TUIIBI XUMUYECKUX PEaKUUi ¢ y4acTHEM HEOpraHMYeCKHUX BEIIECTB. 2
CocraBieHue ypaBHEHUI peakIMid COCTUHEHHUs, PA3NIOKEHHS, 3aMEIICHUs, OOMEHa, B
T.4. PEAKL1il TOPEHUS, OKUCIIEHHUSI-BOCCTAHOBIICHUS.
VYpaBHeHust okucieHus-BocctaHoBieHusa. CreneHb okuciaeHus. OKUCIUTENb U
BoccTaHOBUTENb. COCTaBl€HHE M YpPaBHUBAHUE OKHCIUTEIIbHO-BOCCTAHOBUTEIHHBIX
peakiii MeTOAOM AJIEKTpOHHOro OanmaHca. OKHCIUTENbHO-BOCCTAHOBUTEIHHbBIE
peakuuu B IpPUPOJE, TMPOU3BOACTBEHHBIX IMPOLECCAX M  KU3HEAEATEIbHOCTU
OpraHu3MOB
IIpakTHYeckune 3aHITHS: 2
1 | KonnyecTBeHHble OTHOWIEHUS B XUMHH. OCHOBHBIE KOJWYECTBEHHBIE 3aKOHBI B 2
XUMHHM U pacyeThl MO ypaBHEHUSM XMMMUYECKHUX peakuui. Monb Kak eIuHHIA
KOJIMYECTBa BelecTBa. MouisspHas Macca. 3aKOHbl COXPAHEHHs MacChl M SHEPIUU.
3akoH ABoraapo. MouspHbeiii 00beM Ta30B. OTHOCHUTENbHAS IUIOTHOCTH Ta30B.
PacueTsl Mo ypaBHEHMSIM XMMHYECKHX pEaKUUi C MCIOJIb30BAaHUEM MaccChl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) Fa30B, KOJNYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coaep:kaHne 6 OK 01
DNEeKTpOIUTHYECKAS TeopeTnueckoe o0yyeHue 2 OK 04
JIACCOLMAls U HOHHBIN
1 | Teopust anexkTponuTudecko auccouranuu. VMoHbI. DIEKTPOIUTHI, HEINEKTPOJIUTHI. 2




o0MeH

Peakniuu wonHOro oOmena. CocTaBleHHE peakiuii HWOHHOTO OOMeHa IyTeM
COCTAaBJICHHA UX IMOJIHBIX WU COKPAIICHHBIX MOHHBIX ypaBHeHI/If/'I. KucnorHo-ocHOBHEIE
peakiuu. 3aJaHusl Ha COCTABIICHUE MOHHBIX PEaKIIUi

JlabopaTopHblie 3aHATHSA 2
1 | JlaGoparopnas pabora “Tumbl xumuueckux peakuui” MccnenoBanue THIIOB (IO 2
COCTaBYy M KOJHMYECTBY HCXOJIHBIX M OOpPa3yIOUIMXCS BEIIECTB) W IPU3HAKOB
XUMHUYECKHUX peakiuid. [IpoBeneHune peakiuii HOHHOTO 0OMEHa, OMPEICIICHHE CPEIIbI
BOJHBIX PACTBOPOB. 3aJJaHUS HA COCTABJICHUE NOHHBIX PEaKINi
IIpakTHYeckue 3aHATHS: 2
1 | KonTpoabHasi pabora 1 CTpoeHue BelllecTBAa U XMMUYECKUE PEAKIIUU 2
OK 01
Pazzen 3. CTpoenne U CBOCTBA HEOPraHMYECKUX BELIECTB 16 OK 02
OK 04
IK 3.1
[IK 4.2
Tema 3.1. OcHoBHOe coaep:xaHue 4 OK 01
Knaccupukarys, Teoperudeckoe ofydeHue 2 OK 02
HOMCHKJIaTypa 1 I | Ipenmer Heopranmdeckod xumuu. Kraccudukanus HEOpraHMUECKUX BEIIECTB. 2 1K 3.1
CTPOCHHUC HpOCTHe A clIoKHBIE BemiecTBa. OCHOBHBIE KJIACChl CIIOKHBIX BEIIECTB (OKCI/IILBI, I1K 4.2
HCOPraHNYICCKUX THAPOKCHABI, KUCIOTHI, COJII/I). B3anmMmocss3b HCOPraHM4YeCKNUX BEIICCTB. ArperaTHHe
BCIICCTB cocrosHusi  BemecTBa. Kpucrammmueckue W amopdHbie  BemiecTBa.  THITBI
KPUCTAINIMYECKUX PEIIETOK (aToMHasi, MOJEKYJApHasi, HOHHAs, MeTaJIM4ecKast).
3aBUCUMOCTh (PU3UYECKHX CBOMCTB BEIIECTBA OT TUIA KPUCTAUTMYECKOW PEIICTKH.
3aBUCUMOCTh XMMHUYECKON aKTUBHOCTH BEIIECTB OT BUJAa XMMHYECKOUN CBSI3M U TUIIA
KpUCTAITU4ecKor pereTku. [I[puanHbl MHOTooOpa3usi BelIeCTB
IIpakTnyeckue 3aHATHUS: 2
1 | Pemenue npakTudyeckux 3aaHuil MO KiacCU(PHUKAUU, HOMEHKIATYpe U XMMUYECKUM 2

(dhopmysiaM HEOPraHUYECKHUX BEIIECTB Pa3IMYHBIX KJIACCOB (YTrapHBIN ras, yriieKUCIbINA
ra3, aMMHak, TallleHas W3BECTh, HETAIlICHas W3BECTh, MUThEBAs COAA U APYTHUX):




Ha3bIBATb n COCTaBJIATb q)OpMy.]'ILI XUMHYCCKHUX BCIICCTB, OIpeCACIATh
MNPpHUHAIC)KHOCTD K KJIACCy.

Tema 3.2. OcHoBHOe coaep:xaHue OK 01
DU3UKO-XUMHUYECKHE Teopernyeckoe o0yyenue OK 02
CBOICTBa 1 | Meramwtbl. OOmupe (Qu3HYECKHMe W XUMHYECKHe CBOMCTBa MeTamioB. CrocoOs IIK 3.1
HCOPraHM4CeCKuX MIOJIy4EHHUsl. 3JHAUEHHE METAJUIOB M HEMETAJUIOB B IPUPOJE M KU3HEAEATEIbHOCTU 1K 4.2
BCIICCTB YyenoBeka W opraHu3mMoB. Koppo3ust MeTayuioB: BHIBI KOPPO3HUH, CIIOCOOBI 3aIUThHI
METAJUIOB OT KOPPO3UHU
2 | Hemeramnel. O0mume pusndyeckue 1 XMMHUUYECKHE CBOMCTBA HEMETAJJIOB. THIHMYHBIC
cBoiicTBa HeMeTayuoB [V— VII rpynn. Knaccudukays 1 HOMEHKIaTypa coeIMHEHUH
HemeTauioB. KpyroBopoTsl OMOTeHHBIX 3JIEMEHTOB B IPUPOJIE
3 | XuMuueckue CBOICTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX BEIIECTB (OKCHJOB,
THJIPOKCUI0B, KMCIIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MIPOCTHIX
BEIIECTB, BOAOPOJHBIX COEAMHEHNN, BBICIINX OKCUJIOB U TMIPOKCUIOB
IIpakTHYeckue 3aHATHS:
1 | CocraBineHue ypaBHEHHH XMMHYECKHUX PEaKUUHl C y4acTHEM MPOCTBIX M CIOXKHBIX
HEOPraHUYECKUX BEIIECTB: METAUIOB M HEMETAJUIOB; OKCUAOB METAJUIOB, HEMETAJLIOB
U aMQOTEPHBIX 3JIEMEHTOB; HEOPraHMYECKHX KHCIIOT, OCHOBAaHMM M aM(pOTEpHBIX
TUAPOKCHJIOB; HEOPTaHUUYECKHUX COJIEH, XapaKTEPU3YIOIUX UX CBOUCTBA.
PelreHne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HAa CBOMCTBA, COCTAB,
NoJIyyeHne M 0e30MacHOe HCIOJIb30BaHUE BAKHEHIINX HEOPTaHWYECKHX BEIIECTB B
OBITY M IIPAKTUYECKOMN JEATEIIbHOCTH YEI0BEKa
Tema 3.3. OcHoBHOE coaep:kaHne OK 01
U nentudukanms TeopeTnueckoe 0byueHHe OK 02
HEOPraHNIECKUX JlabopaTopHble 3aHATHSA OK 04
BEILIECTB 1 | JlJabopatopnast pabota «MaeHTudukanus HEOPraHMYECKUX BemIecTB» Pemienue

SKCIEPUMEHTAJIbHBIX 33/1a4 MO XMMHUYECKUM CBOMCTBAM METANIOB U HEMETAILJIOB, IO
pacro3HaBaHUIO U MOIYYEHHUIO COEAMHEHUH METAJIJIOB U HEMETAJIJIOB.
Unentudukanuss HEOPraHWYECKUX BEIIECTB C HCIHOJIb30BaHHUEM UX (PHU3UKO-

XUMHNYCCKHUX CBOﬁCTB, XapaKTCPHbIX KaYCCTBCHHBIX peaKHI/Iﬁ. KauectBenHsie p€aKkunu




| Ha Cy.]'Ib(i)aT—, Kap60HaT— H XJIOpUI-aHUOHbI, HAa KATUOH aMMOHUS

HpaKTuquKne 3AHATHA:

| KonTpoabHnas padora 2 CBoiicTBa HEOPraHUYECKUX BEIIECTB

Pasnen 4. CTpoenne u cBOiicTBAa OPraHMYECKUX BelleCTB

24

OK 01
OK 02
OK 04
I1IK 3.1
I1K 4.2

Tema 4.1.
Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHMYECKUX BEIIECTB

OcHoBHOe coaep:xaHue

Teopernyeckoe 00yueHue

1

[losiBneHue m pa3BUTHE OPraHUYECKOM XUMHUU Kak Hayku. lIpenmer opranuueckou
XUMUHU. MeCTo U 3HaueHHe OPTraHMYECKOM XMMHUHU B CUCTEME €CTECTBEHHBIX HaYK.
XHUMHUYECKOE CTPOEHUE KaK MOPSIOK COCAMHEHHUS aTOMOB B MOJIEKYJIE COTJIACHO HX
BaJIEHTHOCTU. OCHOBHBIE IOJIOKEHUSI TEOPUU XMUMHUECKOIO CTPOEHHSI OPraHUYECKUX
coenuHennii A.M. bytnepoBa. VYriepoaHblii CKeJeT OpPraHUYECKOM MOJIEKYJIbI.
3aBUCUMOCTb CBOMCTB BEIIECTB OT XMMHYECKOTO CTpOEHMsI Mojekys. M3zomepus u
nuzomepsl. [lonstue o pyHkumonansHo rpymnme. Pagukan. [Ipuniune! kiaccudukanuu
OpraHMYECKHUX  COEIUHEHHH. MexayHapogHas HOMEHKJIATypa W [PUHIUIIBI
HOMEHKJIATypbl OpraHudyeckux coeauHeHuid. Ilonarue o0 a3oTcomepkammx
COCIMHEHMX, OMOJIOTHYECKH aKTUBHBIX BellecTBax (yriieBoJax, )Kupax, Oemkax u ap.),
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUSAX (MOHOMEP, OJUMEp, CTPYKTYPHOE 3BEHO)

IIpakTnyeckue 3aHATHUS:

1

Homenknatypa opraHWuecKHX COEAMHEHHH OTIENbHBIX KIIACCOB (HACHIIIEHHBIC,
HEHACBIIIEHHBIE ¥ apOMAaTHYECKUE YTIEBOAOPOABI, CIUPTHI, (EHOIBI, albICTUIBI,
KETOHBI, KapOOHOBbIE KHUCIOTHI M Ap.) CocTaBiieHHE TOJHBIX W COKpAIIEHHBIX
CTPYKTYPHBIX (OpPMYJT OpraHMYECKHX BEHIECTB OTICIBHBIX KJIACCOB, HCIONB3YS HX
Ha3BaHMS 10 CHCTEMATHYECKOH W TPHUBHAIBLHOW HOMEHKJIAType (ITHIICH, alleTHIICH,
mmnepuH, (eHon, ¢opManmbaerua, yKCycHas —KHCJIOTa, TJWIWH). PacyeTs
npocteiiel (GopMybl OPraHUYECKON MOJEKYJIIbI, UCXOS U3 SJIEMEHTHOTO COCTaBa (B
%0)

OK 01
I1IK 3.1
I1K 4.2




Tema 4.2.
CsoiicTBa
OpPTraHUYIEeCKHUX
COEIMHEHUN

OcHoBHOe coaep:xaHue

12

TeopeaneCKoe oﬁyqe}me

1

[IpenenbHble YrieBoIOpO/Ibl (aJIKaHBI M LUKJIOANKaHbI). 'opeHre MeTaHa Kak OAMH U3
OCHOBHBIX HCTOYHHKOB Te€IJIla B NPOMBIIUIEHHOCTH U ObITy. CBONCTBA MPUPOIHBIX
YIIIEBOAOPOAOB, HAXO0KIECHUE B IIPUPOJIE U IPUMEHEHUE AJIKAHOB;

HenpenenbHble (aakeHbl, aJIKUHbBI U aJKaJWEHbI) U apOMaTHYECKUE YTIIEBOJIOPOADI.
I'openue aneruneHa Kak MCTOYHHMK BBICOKOTEMIIEPATYPHOTO IUIAMEHU Ul CBAPKH U
PE3KU METAIIIOB

Kucnopoaconepxamue coeauHeHus: (COUPTH U (EHONbI, KapOOHOBBIE KHCIOTHI U
5QUpHI, anbIeTUbl W KETOHBI, KHPHI, yrieBoabl). IlpakTndyeckoe NpuUMEHEHHE
STHJICHIJIMKOJIS, TIuiepuHa, Genona. [Ipumenenue Gopmainbaernia, aneTaabaeriia,
YKCYCHOM KHCIIOTBHI. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KHUCJIOT. Morormue
CBOMCTBA MbLIa

A3oTcoaepikaiiue COEIMHEHHUS (amuHBI u AMHUHOKHCJIIOTHI, Oenkn).
BricokoMoneKysIpHbIe  COCTUHEHUS (CHHTETHYECKHE M OHOJIOTMYECKU-aKTUBHBIC).
MoHoMep, moJIMMep, CTPYKTypHOE 3BeHO. llonmmmepusanus 3TuieHa KaK OCHOBHOE
HaMpaBJICHUE €0 UCIOJIb30BaHU.

['eHeTnueckas CBsA3b MEXKY KIIACCAMU OPTAaHUYECKUX COEAUHEHUIN

JlabopaTopnasi pa6ora

1

JlaboparopHas pabota «IlonydyeHue sTHIIeHA U U3YYEHHE €r0 CBOWCTBY

IIpakTH4eckue 3aHATHS:

1

CBoiicTBa OpraHMYECKUX COCIUHEHUH OTIENbHBIX KIACcCOB (TpUBUANBHAS H
MEXIyHapoAHass HOMEHKIATypa, XMMHYECKHE CBONCTBA, CIOCOOBI TONy4YeHUSs):
npeAesibHble  (aIKaHbl W LUKIOAJKaHbI), HENpeJeiabHble (JKEHBbI, aJKUHBl U
QIKQJIMCHBI) W apOMATHYECKUE YTICBOJIOPOMABI, CHUPTHI M (EHOIBI, KapOOHOBBIC
KUCJIOTBI W J(QUpPBI, alpJAeruJbl MW KETOHbIl, aMHUHBI WU aAMHUHOKHUCIIOTHI,
BBICOKOMOJICKYJIIPHBIE ~ COCJMHEHHS. 3aJaHWsl Ha  COCTaBJICHHUE  ypaBHEHUU
XUMHUYECKHUX PEaKIHil ¢ ydJacTHeM OPraHUYECKUX BEUIECTB HA OCHOBAHWHU MX COCTaBa
U CTPOCHUS

CocraBneHue cxeM peakuuii (B TOM 4YHCIIE 1O MPEJIOKEHHBIM IIEMOoYKaM

AR NN

OK 01
OK 02
OK 04
IIK 3.1
I1K 4.2




MpEBpAIICHUI ), XapaKTEPU3YIOUTUX XUMUYECKUE CBOMCTBA OPraHUYECKUX COEIMHEHUN
OTJIENBbHBIX KJIACCOB, CIOCOOBI MX MOJyYEeHUs U HAa3BaHHME OPraHUYECKHX COEIMHEHUI
10 TPUBUAIBHON UJIU MEXIYHAPOJIHON CUCTEMAaTUYECKON HOMEHKIIATYpE.

Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUM Ha CBOMCTBA

OpPTraHU4YCCKUX COGJII/IHGHI/Iﬁ OTACIBHBIX KJIaCCOB

Tema 4.3.
Nnentudukarus
OpraHMYECKHUX BEIIECTB,
HMX 3HAYCHUE U
MIPUMEHEHHE B OBITOBOMA
U IIPOU3BOJCTBEHHON
JIEATCILHOCTH YEJIOBEKa

OcHoBHOe coaep:xaHue

TeopeTnueckoe 00yueHue

1

buooprannueckue coemuHeHus. [IpumeHeHne u OHUONOTHYECKas POJb YIIEBOJIOB.
OxucneHwe YIJIEBOAOB — WCTOYHHUK DSHEPTUM JKUBBIX OpraHuzMoB. OoOnactu
MPUMCHCHHUS ~ aMHHOKHCIOT. [IpeBpamieHuss OCIKOB MNHIM B OpraHu3Me.
buonornueckne Qynknuum OenkoB. buonormdeckue ¢yHkumm KupoB. Ponb
OpPraHWYECKON XMMHUH B PEIICHUN MPOOIIEM MHUIIEBOH 0€30MacHOCTH

Ponp oprannueckoll XuMHUH B pEIICHUH MPOOJIEM IHEPreTHUecKO 0Oe30MacHOCTH, B
Pa3BUTUM MEAMIIMHBI, CO3JAaHMM HOBBIX MAaTE€pPHAJIOB, HOBBIX MCTOYHHKOB SHEPruu
(abTepHATUBHBIE HWCTOYHUKU dSHepruu). OnacHOCTb BO3ACUCTBHUS Ha IKUBBIC
OpraHU3Mbl OPraHMYECKHUX BEIIECTB OTIENIbHBIX KJIAccOB (YIJIEBOJOPOJbI, CIUPTHI,
(beHOoIIBI, XJIOPOPraHMYECKUe MPOU3BOJHBIC, ANBAETHIBI M JIp.), CMBICH IOKa3aTess
MIPEJENIbHO JOMYCTUMOMN KOHIIEHTpaIuu

JlaGoparopHas pa6ora

1

JlaboparopHast pabota: “UneHTu(UKANMS OPraHUYECKHUX COCIAUHEHUN OTIEIbHBIX
KJIaCCOB”

Nnentudukamuss OpraHMYECKUX COCTUHEHHH OTAENbHBIX KIAcCOB (HAa MpuMepe
aIBJACTUIOB, KpaxMalsia, YKCYCHOW KHCJIOTHI, O€IKOB M T.MI.) C HMCIOJB30BAHHEM HX
(U3UKO-XMMHUYECKUX CBOMCTB M XapaKTePHBIX KaueCTBEHHBIX peakiuil. JleHaTyparus
Oenmka mpu HarpeBaHWW. l[BeTHBIC peakiuu OeKoB.BO3HMKHOBEHHE aHATUTHYECKOTO
CUTHajJa C TOYKH 3pPEHHUS XMMHUYECKUX MPOILECCOB MPHU MPOTEKAHHH KaueCTBEHHOM
peaKinu, MO3BOJISIIONICH HACHTU(DUIIMPOBATH NPEJIOKEHHBIEC OPraHNYECKHE BEIIeCTBA

IIpakTnyeckue 3aHATHUS:

KonTposabHas padora 3 CTpyKTypa U CBOMCTBA OPraHUYECKUX BEIIECTB

OK 01
OK 02
OK 04
IIK 3.1
[1K 4.2




Pa3nen 5. Kuneruveckue u TepMoIMHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX peaKkIuii OK 01
OK 02
I1K 3.1
[1K 4.2
Tema 5.1 OcHoOBHOe conepxaHue OK 01
Cxopoctb xumndeckux | TeopeTHdeckoe 06ydeHHe OK 02
peaKuii. 1 | CkopocTh peakuuu, €€ 3aBUCHMOCTh OT pPasiM4YHbIX  (DAKTOPOB:  IPUPOJIBI 1K 3.1
XUMHUYECKOE pearupyromux BEIIECTB, KOHICHTPaMU pEarupyroninux BEIIECTB, TEMICPATyphl U IIK 4.2
paBHOBecHe IUIOINAZM  PEAKUMOHHOM mnoBepXHOCTU. TernnoBbieah(HeKThl XMMHUYECKUX —PEaKIHi.
DK30-U SHAOTEPMUYECKUE, PEAKIINH.
OO6paruMocTh peakuuii. XMMHUYECKOe PaBHOBECHE M €ro CMEILICHHE TOJ| JeHCTBHEM
pa3IMyYHbIX (aKTOPOB (KOHUEHTPALUSI PEareHTOB WU MPOIYKTOB PEaKINH, JaBJICHUE,
TEMIEpaTypa) M CO3/aHUs ONTHMAJbHBIX YCJIOBUHM IPOTEKAHHUA XMMHUYECKHX
nporieccoB. [Tpuniun Jle [llatense
IIpakTnyeckue 3aHATHUS:
1 | PemieHue npakTUKO-OpUEHTHUPOBAHHBIX 3a/laHUI Ha aHANIN3 (DAKTOPOB, BIMSIOMIUX HA
M3MEHEHHE CKOPOCTH XUMHUYECKOI peaKkiuu
2 | Pemenue 3amay Ha TEIIIOBOM (D PEKT XMMUIECKOMN peaKInu
OK 01
OK 02
OK 04
Pasnen 6. PacTtBopnbi OK 07
I1IK 3.1
I1K 4.2
Tema 6.1. OcHoBHOe coaep:xaHue OK 01
[TonsiTue o pactBopax Teopernueckoe 00yueHue OK 02
1 | PacTBopenue kak Gpu3nKo-xuMuieckuii nporecc. PactBopel. CriocoObl MPUTOTOBICHUS OK 07
pactBopoB. PactBopuMocTs. MaccoBasi 10y11 pacTBOpeHHOro BemiecTBa. (CMbICT IK 3.1
[I0Ka3aTeisl MpeieabHO JAOMYyCTUMOM KOHILIEHTPAlMM M €r0 HCIOJb30BaHUE B OLICHKE MK 4.2

9KOJIOTHYECKOM 0€30IaCHOCTH.




PemeHne  NpakTUKO-OPUEHTHPOBAHHBIX  PACUYETHBIX  3aJaHUN  HA  PacTBOPBI,
HCIIOJIb3yeMbI€ B OBITOBON M MTPOU3BOJICTBEHHOM! €ATEILHOCTH YeIOBEKa

Tema 6.2. OcHoBHoOE coJep:kaHue 2 OK 01
HccnenoBanue coiicts | TeopeTnuyeckoe odyueHne OK 04
pacTBOpOB JlaGopaTopnasi paGora 2 1K 3.1
1 | JlabopaTopHas paGota «IIpUroToBIeHHE PacTBOPOBY. 2 1K 4.2
[TpuroToBneHue pacTBOPOB 3aJaHHOUN (MaccoBOM, %) KOHIEHTpAlUU (C MPAKTHKO-
OpPUEHTUPOBAHHBIMU BOIPOCAMH) U OTIpeeNIEHUE Cpeibl BOJHBIX PACTBOPOB.
Pemenue 3aia4 Ha IpUTrOTOBJIEHUE PACTBOPOB
IIpuxnagnoi moayJs. Pasnesa 7. Xumus B ObITY M IPOM3BOACTBECHHOM AeATEJILHOCTH Y€J10BEKA 6 OK 01
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKAHUE OK 02
OK 04
OK 07
[IK 4.4
Tema7.1 IIpodeccnoHanbHO-0PHEHTHPOBAHHOE COJEPKAHME 6 OK 01
Xumus B ObITY Teopernueckoe o0yueHue OK 02
IPOU3BOJCTBEHHON 1 | Hogeilmue AOCTHXEHUS XUMUYECKON HAYKH U XUMHUYECKON TeXHOIOruu. Poinb xumuun OK 04
NEATCIIbHOCTH YCJIOBCKA B 00€CIIeYEeHNH IKOIOTUIECKOM, YHEPTeTUUECKOH 1 MUILIEBOI 6€30MaCHOCTH, pa3BUTHH OK 07
MeaunuHbl. [IpaBuia moucka u aHaaM3a XMMHYECKOH HHPOPMAITUHN U3 Pa3TUuIHBIX 1IK 4.4
WCTOYHUKOB (Hay4YHasi U y9eOHO-HAyYHAs JIUTEPATypa, CPEICTBA MACCOBOM
uHpopmanuu, cetb IHTepHET)
IIpakTHyeckue 3aHATHS: 4
1 | Ilowck u aHANMHM3 KEWCOB O MPUMEHECHUU XMMHUYCCKHUX BEIICCTB U TEXHOJIOTHHA C YYCTOM 4
Oynymeii mnpodeccCHOHABHON JIEATENBHOCTH [0 TEeMaM: WCTOYHUKH OJHEPTHUH,
OpraHMYeCKHe W MHUHEpaJibHble YIOOpEHHMs, JIEKapCTBEHHbIC BEIECTBA, OBITOBas
XUMUSL.
2 | IlpencraBineHue pe3yapTaToB pelIEHUs KeHCOB B (QOpMEe MUHHU-IOKIAga C
MpEe3EeHTALMEN
Bcero: 72




4. YCJOBUS PEAJIN3AIIMA OBIIEOBPA3OBATEJIBHOM IUCITATIIAHBI

4.1 TpedoBaHusA K MUHMMAJbLHOMY MaTePHAJIbLHO-TEXHUYECKOMY 00ecre4eHnI0

Peanmzanus 06meo0pazoBaTeIbHON TUCIUILIHHBI TPEOYET HATHYIUS:
" yuebHOro KaGMHETa XMMHUH
nabopaTopuu

ObopynoBanne ydyeOHoro kabuHera: Tabmuma JI. W.MenugeneeBa, Tabnuma
pPacTBOPHMOCTH BELIECTB, KOJUIEKLHUS TOPHBIX IOPOJ M MHUHEPAJOB, KOJUICKIIMU TPOCTHIX H
CJIO)KHBIX BEIIECTB M KOJUICKIIMW TMOJMMEPOB , KOJUICKIIMH TPOCTBIX M CIIOKHBIX BEIIECTB U
KOJUIEKLIUH MOJIMMEPOB, MOETH KPHCTAIUINIECKUX PEIICTOK.

TexHuueckue cpeacTBa 00yYeHHs: KOMIBIOTEP, MYJIbTHMEIHA-IIPOCKTOP C SKPAHOM.

O6opynoBanue nabopaTopur W pPaboYMX MeCT JabopaTOpuu: MEH3YPKH, THUTETKH-
KalleJIbHUIBI, MUKPOCKON, Ha0Op peakTuBOB, (appopoBble YAIIKH, CTEKJISHHBIC MaJIOYKHU,
CTEKJSIHHBIE TPOOMPKH, TNPOMBIBAIKH, CTYNKH C MECTHKOM, PE3WHOBBIC MPOOKH, BOPOHKHU
CTEKJSIHHBIC, IITATHBBI Ui TPOOHPOK, (GUIbTpOBaibHAs Oymara, CIHPTOBBIE TOPEJIKH,
NUHLETHI, JAepKaTelnHu A NMPOOUPOK, MEpHBIE KOJIObI, MEpHBIC NPOOMPKH, YHUBEPCAIHHBIN
WHIUKATOP, KOHMYECKHE KOJIOBI.

4.2 UndopmannoHHoe odecrieyeHne 00yueHust

[lepeuenp pexomMeHAyeMbIX yueOHBIX W3aHul, MHTepHeT-pecypcoB, AOMOIHUTENBHON
JIUTEPATypBI

OCHOBHBIE UCTOYHUKU:

. Xamust 10 xmacc. Tabpumensa  O.C., OctpoymoB W.I', CmagkoB C.A.,. M:
IIpocsemenne,2022.-128c.

2. Xumusa 11 xmacc. INabpuensa O.C., OctpoymoB WN.I'., CraakoB C.A.,. M: Ilpocsemenue,
[Tpocsemienue,2022.-127¢.

3. Xwumus. 10 xnace. Yrioy6nénnsiii ypoess : yueOnuk/ B.B. Epemun, H.E. Ky3smenko, B.1.
Tepennn, A.A. JIpo3nos, B.B. Jlynun; nong pen. B.B. Jlynuna. — M.: [Ipocsemenue, 2022. —
446, [2] c.: ui.

4. Xwumus. 11 xmacc. Yrmyonéunenii ypoeHs : yueOnuk/ B.B. Epemun, H.E. Kyssmenko,
A.A. [Ipo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna. — M.: IIpocBemenue, 2022. — 478, [2] c.:
WL

JloTnoIHUTEIbHBIE HCTOYHUKY:

1. AndunorenoBa, WM. B. Xwumus: y4eOHUK U TPAKTUKYM JJIs  CPEIAHETO
npodeccuonanbHOro obpazosanus / M. B. Audunorenora, A. B. badkos, B. A. [TonkoB. — 2-¢
u3 1., uctp. u gon. — Mocksa: M3parenscto FOpaiit, 2022. — 291 c.

2. Hleromuxuna, H. A. O6mas xumus: yueonuk mis CITIO / H. A. llleronuxuna, JI. B.
Mumnaesckas. — Cankt-IlerepOypr: Jlanp, 2021. — 164 c.

3. Huxonbckmit, A. b. Xumua: yuyeOHUK © TPAKTUKYM I CPEIHETO
npodeccuonansHoro oopazosanus / A. b. Hukonsckuit, A. B. CyBopoB. — 2-¢ u3j., iepepad. u
non. — Mocksa: M3narensctBo FOpaiit, 2022. — 507 c.

4. Xumus: y4eOHUK Al cpefHero npogeccuonansHoro odpasosanus / FO. A. Jlebenes,
I'. H. ®anees, A. M. TlN'omy6es, B. H. lllanoBan; mox obmeit penakiueit I'. H. ®aneeBa. — 2-e
u31., nepepad. u gon. — Mocksa: M3narensctBo HOpaiit, 2022. — 431 c.

5. Xwumusa. YraoyOnenssii ypoBeHb. 10—11 kmaccel: paGodas mporpamMma K JHHUU
YMK B.B. Jlynuna: y4e0HO-METOINICCKOE mocooue / B.B. Epemumn,
A.A. Ipo3nos, 1.B. Epemuna, 2.10. Kepumon. — M.: Jlpoda, 2017. — 324, [1] c.

6.  Meroauueckoe mocobue k yueOHumky B. B. Epemmna, H. E. Kyssmenko, B.U.
Tepenuna, A. A. lpo3znoBa u np. «Xumwus. YriuyOneHuslii ypoenb». 10 kmacc / B. B.



Epemun, AA. HApo3nos, n.B. Epemuna, B. . MaxonuHa,
O. 10. Cumonoga, 2.10. Kepumos. — M.: [Ipoda, 2018. — 339 c. : um.

7.  Meroauueckoe mocobue k yueOnuky B. B. Epemmna, H. E. Ky3pmenko, A. A.
Hpo3noBa u ap. «Xumus. YTiyosneHHblid ypoBeHby». 11 kmacc / B. B. Epemun, A.A. Jlpo3nos,
N.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 2.10. Kepumos. — M.: JIpoda, 2018. — 423 c. :
WL

8.  TDycena, E. B. Xumus qis CI1O: yuebno-meroamueckoe nocodue / E. B. I'yceBa, M.
P. 3uranmmuna, J[. M. Kynukoa. — Kazans: KHUTY, 2019. — 168 c. — ISBN 978-5-7882-
2792-4. — TekcT: »neKTpoHHbIH // JlaHp : >neKTpoHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/196096 (mara oOpamenus: 14.10.2022). — Pexum mgoctyma: st
aBTOPU3. II0JIb30BATEIICH.

9.  UYepnukona, H. 0. Xumus B 70cTynmTHOM U3JIOKEHUH: yaeOHOe Ttocooue st cro / H.
1O. YepnukoBa. — 2-e u3g., crep. — Cankr-IletepOypr: Jlanp, 2022. — 316 ¢. — ISBN 978-5-
8114-9500-9. — Texkcrt: amekTpoHHBIN // JlaHb: 35ekTpoHHO-OMOMMOTeUHass cuctema. — URL:
https://e.lanbook.com/book/195532 (mara oOpamenus: 14.10.2022). — Pexum moctyma: uist
aBTOPH3. MOJIb30BATEIICH.

10. eBnwmmpina, JI. B. Xumus: yueonoe nmocoowue / JI. B. [lleBaunpina, A. 1. AnapHes.
— Hoocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. — TekcT: 251eKTpOHHBIN
/| Jlanb: snexktpoHHO-OMOnMMoTeuHass cuctema. — URL: https://e.lanbook.com/book/118505
(mata obpamenus: 14.10.2022). — Pexwum noctyna: ajst aBTOPU3. OTb30BATENECH.

11. bnunos, JI. H. Xumus: yue6nuk ans CIIO / JI. H. bniunos, U. JI. [lepdunosa, T. B.
CokonoBa. — 2-e u3f., crep. — Cankr-IlerepOypr: Jlans, 2021. — 260 c. — ISBN 978-5-8114-
7904-7. — Tekcr: saexTpoHHBIA // JlaHb: 3nekTpoHHO-OMOIMOTEeuHast cuctemMa. — URL:
https://e.lanbook.com/book/167183 (mara oOpamenus: 14.10.2022). — Pexxum moctyma: Juist
aBTOpU3. TIOJIB30BATEINICH.

12. Ta6puensn, O. C., JIsicoBa, I'. I'. Xumust: kHUTa 1)1 IpenioAaBaTens: yue0.-MeTO/I.
rnmocobue. — M. Akanemus, 2012. - 332 c.

13. Yepnuxona H. }O., Memepsikosa E. B. Pemaem 3agaun no XuMnuu caMOCTOSITEIIBHO:
yueonoe nmocodue / H. 0. Uepnukona, E. B. Memepskosa — Cankr-IlerepOypr: Jlanp, 2022. —
328 c.

14. PesnukoB B. A. COOpHHK ynpakHEHUH U 3a7a4 110 OPraHWYECKON XMUMHH: Y4eOHOe
nocobue / B.A. PesnukoB — Cankrt-IletepOypr: Jlans, 2021. — 226 c.

15. Kamyctuna A. A., Xampuenko W. I'., JIubano B. B. OOmas m HeopraHnuuyeckas
xumus. [Ipaktukym / A. A. Kanycruna, U. I'. Xansuenko, B.B. JIubanos— Cankr-IlerepOypr:
Jlans, 2020. — 152 c.

16. Ta6puensu O.C. Xumus: y4ued. s crya. npod. yued. 3apenenuii / O.C. ['abpuensH,
N.I'. Octpoymos. — M., 2016.- 256 c.

17. Tabpuensn O.C. Xumus ang npodeccuil M cHeuHanbHOCTEH TEXHUYECKOTO
npoduns: yueOHUK Uil CTyJ. yupexaeHuil cped. npod. oopasosanus / O.C. 'abpuensn, WU.I.
OcTtpoymoB. — 4-¢ u3a., ctep. — M. : 3naTenbckuii neHTp «Akagemus», 2017. — 272 c.

WHTepHeT pecypesl:

1. hvsh.ru — Xypnan «Xumus B mKose».

2. https://postnauka.ru/themes/chemistry — neknum mo xumuu Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)
HayuHo-nonymsipHblii MPOEKT «ONeMeHTHl 00iblIol Haykw» ((u3nKa, XUMHSA, MaTeMaTHKa,
aCTPOHOMHMS, HAyKU O XHU3HH, Hayku o 3emiie). HoBoCTH Hayku, KHUTM, Hay4HO-IOIYJISIPHbIE
CTaTbH, JEKIUH, SHIUKIIONEIUH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)
CaiiT HayuHO-nomyJssipHOTO KypHana «llorenumam». Xypnan usnaéresa ¢ 2005 r., ¢ 2011 r. —
pazzaen « Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)
CaiiT Hay4HO-TIOIYJIIPHOTO XKypHana «XuMHUs U kxu3Hb». JKypHan uznaéres ¢ 1965 1.
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https://postnauka.ru/themes/chemistry
http://elementy.ru/)
http://gotourl.ru/4780
http://potential.org.ru/)
http://gotourl.ru/4783
http://www.hij.ru/)
http://gotourl.ru/4785

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTKpbITast ANEeKTpoHHast OMOIHoTeKa XuMmIdeckoro moprana «Chemnet», conepxuT yueOHbIE
nH(pOpPMaLMOHHBIE MaTepUabl AJIs IIKOJIBHUKOB U yuuTenei. B Helt MOXKHO HailTH y4eOHUKH 110
o0mmeil ¥ HEOPraHMYECKOW XMMHHU, OPTaHMYECKOW XUMHH, MYJIbTHMEIHAMATePUAIbl, a TaKKe
3alayil  XMMHYECKHX OJUMIHNAA C PpEHICHUSIMH, 3aJa4d BCTYMHTEIbHBIX DJK3aMEHOB JUIS
aOUTYyPUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
Wudopmannonnsie MaTepuaisl 00 onuMuanax: MOCKOBCKOHM ropoackoi, Bcepoccuiickoi,
MenpeneeBckoit, MexayHapoaHnoii. [IpuBeneHbl 3a1a4i TEOPETHUECKUX U IKCIEPUMEHTAIbHBIX
TYpOB, OJPOOHBIE PELICHHUS, CIIUCKU U PoTOrpaduul ModeuTeNeH.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
CucremMa IUCTaHIIMOHHOTO OOydYeHUs, HallpaBlieHHAs B TIEPBYIO OdYepenb Ha MOJTOTOBKY K
OJIMMITHAZaM BCEX YPOBHEM — OT MIKOJBHBIX 10 MexayHapoaHoil. CaliT coaepKUT OrpoOMHOE
KOJIMYECTBO 3a/1a4, CTPyNIHAPOBAaHHBIX KaK MO TeMaMm, Tak W Mo onuMnuazam. [lo Bcem
OCHOBHBIM pazJiellaM XMMHUU MpPUBEAEH TEOPETHUECKUH MaTepual U pPa3o0paHbl pelIeHHs
TUTIOBBIX 3a7a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)
[Topran mo wnanoTexHONorussM. OCHOBHas 1eNb — pa3BUTHE 0Opa3oBaHUS B O0JIACTH
HaHOTEXHOJIOTHH U MOATOTOBKA K HHTEPHET-OJIMMITHA/IE TIO HAHOTEXHOJIOTUSM.

9. http://gotourl.ru/4790 (http://webelements.com/)
Hanéxnas cnpaBouHas wuH@oOpMamus O XHUMHUYECKHX OJJIEMEHTaX M HUX CBOWCTBax (Ha
AHTTIUICKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/)
Pycckos3pIuHBIN CalT O CBOMCTBAX XUMUYECKHUX 3JIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv)
Hexommepueckuii caliT oHaifH-00pa30BaHus, COAEPKUT MHOTO MHTEPECHBIX 00pa30BaTEIbHBIX
KypCOB U BHJICOJIEKIIUN JUIS IIKOJIBHUKOB, CTY/IGHTOB U yuuTelneld. EcTh HeCKOJIbKO KypCOB IO
XUMUH.

12. http://gotourl.ru/4800 (https://www.cas.org/)
Caiit Chemical AbstractService — caMblii aBTOPUTETHBI B MHPE XUMHH WH(POPMAIMOHHBIHI
HMHTEPHET-pecypc (CaiT IIaTHBIN).

13. http://www.organic-chemistry.org/
[TopTan no opraHu4YeCKoO XMMHUHU Ha aHTJIMIUCKOM S3BIKE.

14. http:/www.xumuk.ru
CaliT 0 XMMHUU: KITacCHIeCKne yUeOHUKH, CIIPAaBOYHUKH, SHIIUKIIONEINH, IIONCK OPTaHMYECKUX U
HEOPraHWYECKUX PEaKLUi, COCTaBICHUE YPABHEHUM PEaKIUil.

15. http://orgchemlab.com/
CaiiT, nOCBAIEHHBIN MPAKTUYECKOH padoTe B 1a00paTOpHH.
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5. KOHTPOJIb U OLIEHKA Pe3yJIbTATOB 0CBOCHUS 00111e00pa30BaTe/IbHOM

JTUCIHUTIIINHBI

KoHTpoaib W omeHKa pacKpbIBaIOTCS 4Yepe3 AUCIUIUIMHAPHBIC Pe3yJIbTaThl,
YCBOCHHBIC 3HAHUS W MPUOOPETEHHBIC CTYJICHTAMH yYMCHUS, HAIlpaBJICHHBIC Ha
dhopmupoBaHHUe O0ITUX U MPO(PECCHOHATBHBIX KOMITCTCHITUH.

Oo6mas/
npogeccuoHa
JbHAs
KOMIIeTEeH U

Paznen/Tema

Tun oueHOYHbIX MEePONPUATHI

Pa3znen 1. OcHOBBI cTPOEHUS BellleCTBA

OK 01

1.1Ctpoenue aTomoB
XUMHUYECKUX JJIEMEHTOB U
MIPUPOJA XUMUYECKON
CBSI3U

1. Tect «CTpoeHrE aTOMOB XUMUUYECKHUX
3JIEMEHTOB W MPUPOJIa XUMUIECKOM CBSI3M».

2. 3amayy Ha COCTABJICHUE XUMHUYECKIX
(hopmys TByXaTOMHBIX COSTMHEHHH (OKCHIOB,
CyNb(UI0B, THAPUAOB U T.I1.).

3. 3aga”Husg Ha UCIIOJL30BaHUE XUMHYECKOU
CUMBOJHUKM W Ha3BaHUM COEOUHEHHU 110
HOMEHKJIaType  MEXIYyHapOIHOr0  COK3a
TEOPETUYECKOM M IPUKIAJHOM XUMHHU H
TPUBHUAIBHBIX HAa3BaHWM Il COCTABJICHUSA
XAMUYCCKHUX bopmyn JIBYXaTOMHBIX
COEIMHEHUH (okcuaoB, cynb(uIoB,
TUAPUIIOB M T.I.) U JPYTUX HEOPTaHUYECKHUX
COE€IUHEHHMH OTAEIBHBIX KJIACCOB

OK 01
OK 02

1.2 [lepuoanueckuii 3aK0H
u tabmuma J[. 1.
MenneneeBa

1. Tect «MeTammnueckue / HEMETaIUINYECKUE
CBOICTBA, AIEKTPOOTPUIATETLHOCTD 1
CPOJICTBO K AJIEKTPOHY XUMHUYECKUX
3JIEMEHTOB B COOTBETCTBUE C X AIEKTPOHHBIM
CTPOCHUEM M MOJIOKEHUEM B MEPUOIUYECKOM
CHCTEME XMMHYCCKHUX daeMeHToB J[. 1.
MenpaeneeBay.
2. IlpakTruyeckue 3a/1aHusi Ha YCTaHOBJICHUE
CBSI3U MEXK]Iy CTPOCHUEM aTOMOB XUMUYECKHUX
3JIEMEHTOB U NIEPUOANYECKUM U3MEHECHHEM
CBOMCTB XMMHYECKHUX 3JICMECHTOB U UX
COE€IUHEHHI B COOTBETCTBUH C ITOJIOKECHUEM
[Tepuonuueckoit cucreme.
3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKUE 3a/IaHUSI HA XapaKTEPU3AIUIO
XHMHYECKHX JJIEMEHTOB: «Mertaminueckue /
HEMETaTHIECKIe CBOMCTBA,

QJICKTPOOTPUIATCIIBHOCTE W CPOACTBO K
QJICKTPOHY XHMHWYCCKUX OJICMCHTOB B




COOTBETCTBHUE C MX AJICKTPOHHBIM CTPOCHHUEM
" IIOJIOKCHUECM B HCpHO}IH‘—IGCKOﬁ CUCTCMC
xumudeckux djemenToB .M. Menngeneesay

Paznen 2. XumMuyecKkue peakimuun

OK 01

2.1 TUBl XUMAYECKHAX
peakuuin

1. 3ajaun Ha coOCTaBJIEHUE YPABHEHU M
peaKkuui:

— COCIMHEHM S, 3aMEILICHUS], PA3JIOKEHUS,
oOMeHa;

— OKHCJIUTEILHO-

BOCCTAHOBUTEILHBIX PEAKITUH C
HCTOJIb30BAHUEM METO/1a JIEKTPOHHOTO
OanaHca.

2. 3agauu Ha pacyeT MacChl BEIIECTBA WK
00BéMa

ra3oB 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
Macce Wi 00bEMY OJTHOTO U3 YYACTBYIONIUX B
pEeaKIK BELIECTB; PACUETHI

Mmaccel  (00BEMa, KOJIMYECTBA  BEIECTBA)
IPOJYKTOB PEAKIMH, €CIIH OJTHO W3 BEUIECTB
HMCCT IPUMECHU

OK 01
OK 04

2.292neKTpouTHYeCKast
JYCCOUMAaNMs U MIOHHBIN
oOMeH

1. 3agaHus Ha COCTaBICHUE MOJIEKYJISPHBIX U
HWOHHBIX PEAKIUI C yYaCTUEM KHUCIIOT,
OCHOBAHMU U COJIEH, YCTAHOBJIICHUE U3MEHEHUS
KUCJIOTHOCTH CPEbI

2. JIaboparopHast paboTa "TuIbl XUMHYECKUX
peaktmit"

Pa3nen 3. CTpoeHue 1 CBOCTBA HEOPTraHUYECKHX BellleCTB

OK 01
OK 02
IIK 3.1
IIK 4.2

3.1Knaccudukanus,
HOMEHKJIaTypa U CTPOCHUE
HEOPTraHUYECKUX BEIIECTB

1. Tect «HomeHnknatypa u Ha3BaHue
HEOPraHWYECKUX BELIECTB UCXO/I U3 UX
XUMHUYECKON (OPMYIIbI MII COCTABIICHHUE
XUMHUYECKOH (POPMYITBI HCXO/IS U3 Ha3BaHUS
BEILECTBA I10 MEXKYHAPOIHOW UIIU
TPUBHUAIBHON HOMEHKJIATYPE».

2. 3agauu Ha pacyeT MacCOBOM J10JIM (MacChl)
XUMHUYECKOI'0 3JIEMEHTa (COeIMHEHUs) B
MOJIEKYJIE (CMECH).

3. IIpakTrdeckue 3aanus o KiIaccu(uKaIum,
HOMEHKJIAType U XUMUYECKUM (opMyTiaM
HEOPraHUYECKHUX BEILECTB Pa3IMYHBIX
KJIACCOB.

4. IlpakTrueckue 3aJaHusi Ha OIpPEACIICHHE
XMMHYECKOM  AaKTUBHOCTHM  BEIIECTB B
3aBUCHMOCTH BUJA XMMUYECKOH CBSI3U U TUIIA
KPUCTAJUIMYECKON PEIIETKH

OK 01
OK 02
IIK 3.1

3.2DU3UKO-XUMHYECKHUE
CBOMCTBA HEOPTaHUYECKUX

BCIICCTB

1. Tect «OCOOEHHOCTH XUMHUUYECKHUX CBOMCTB
OKCHJIOB, KUCJIOT, OCHOBaHH, aM()OTEPHBIX
TUAPOKCHUJIOB U COJICH.




IIK 4.2

2. 3agaHus Ha COCTABIEHUE YPAaBHEHUN
XMMHUYECKHUX PEAaKIMH C y4aCTHEM NPOCTHIX U
CJIOKHBIX HEOPTaHUYECKUX BEILIECTB: OKCHU/IOB
METaJJIOB, HEMETAJJIOB ¥ aM(OTEPHBIX
3JIEMEHTOB; HEOPTAaHUYECKUX KHUCIIOT,
OCHOBAaHUU 1 aM(OTEPHBIX THIPOKCHIOB,
HEOPTraHUYECKUX COJIEH, XapaKTepU3yIOIUX X
CBOWCTBA M CIIOCOOBI MOTYyYESHHS.

3.1TpakTUKO-OPUEHTUPOBAHHBIC
TEOpeTUYEeCKHe 3aJaHusl Ha CBOMCTBA W
NOJTy4YeHHE HEOPTaHUYECKUX BEIECTB

OK 01
OK 02
OK 04

3.3Unentudukarys
HEOPTaHNYECKUX BEIECTB

1. IlpakTUKO-OpUEHTUPOBAHHBIE 3a/1aHUS 10
COCTABJICHUIO XMMUYECKUX PEAKLUH C
y4acTUEM HEOPTaHNYCCKUX BCIICCTB,
UCIOJIb3YEMBIX JUISl UX UIEHTU(UKALIUH.

2.JIaboparopHas pabota: “UneHtudukamms
HEOPraHWYECKUX BEIIECTB”

Pasnen 4. CTpoenne u CBOIiCTBA OPraHMYeCKUX BelleCTB

OK 01
IIK 3.1
IIK 4.2

4.1 Knaccuduxanus,
CTPOCHHE U HOMEHKJIaTypa
OpPTraHUYECKUX BEIIECTB

1. 3agaHus Ha COCTABJICHHUE HA3BAHUM
OPraHMYEeCKUX COCTMHEHU MO TPUBHAIBHOMN
WJIM MEXTYHApOJIHON CUCTEMAaTUYECKON
HOMEHKJIaType.

2. 3agaHus Ha COCTaBJICHUE ITOJIHBIX U
COKpAIIICHHBIX CTPYKTYPHBIX POpMyT
OpPraHUYECKUX BEIIECTB OTJEIbHBIX KIACCOB.

3. 3agaun Ha OIpENENIeHUE MpocTeumeit
(hopMyJIBI OPraHUYECKONW MOJIEKYJIBI, UCXOMS
13 3JIEMEHTHOT0 cocTasa (B %)

OK 01
OK 02
OK 04
IIK 3.1
IIK 4.2

4.2CBolicTBa OpraHMYECKUX
COCIMHEHUI

1. 3agaHus Ha cocTaBiICHUE YPAaBHEHUN
XUMHUYECKHUX PEaKIMi ¢ y4acTHEM
OpraHMYECKUX BELIECTB Ha OCHOBAHUU MX
COCTaBa U CTPOEHHS.

2. 3a1aHus Ha COCTABJICHUE YPaBHEHUH
XUMUYECKUX PEAKUUN, WILTFOCTPUPYIOLIUX
XMMHUYECKHE CBOICTBA C yUETOM MEXaHU3MOB
IIPOTEKAHUs JAHHBIX PEAKLIUM U T€HETUYECKOU
CBSI3M OPraHUYECKHUX BELIECTB Pa3HbIX
KJIACCOB.

3. PacueTHble 3a]1a4H M0 YPABHEHUSM PEaKIIMi
C y4acTHUEM OPraHUYECKHX BELIECTB.

4. Jlaboparopnas paborta “TIpeBparmieHus
OpPraHWYECKUX BEIIECTB IIPU HarpeBaHUH"

OK 01
OK 02
OK 04
IIK 3.1

4.3 Unentudukanus
OpPTraHUYECKUX BEILECTB, UX
3HaYEHHE ¥ IPUMEHEHHE B
OBITOBOM U

1.IIpakTUKO-OpUEHTUPOBAHHBIC 3a/TAHUS TIO
COCTaBJICHUIO XUMHYECKHUX PEAKLUH C
y4acTHEM OpraHUYECKUX BEILIECTB, B T.4.
WCTIOB3YEMBIX JJI UX UJICHTU(DUKAIIUY B




IIK 4.2

IIPOU3BOICTBEHHOU
NeSATEIbHOCTH YEJIOBEKa

6I>ITy " INPOMBIINIJICHHOCTH.

2.JIaboparopnast pabora: “Unentuduxarms
OPraHMYeCKUX  COCOUHEHUN  OTHENbHBIX
KJIACCOB”

Pa3znen 5. Kunernueckue
XUMHUYECKNX PeaKuid

H TEPMOAUHAMUYECCKHE 3aKOHOMEPHOCTH TIIPOTCKAHUA

OK 01 5.1CKOpOCTh XMMUUYECKHUX [IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE

OK 02 peakiuii. Xumuueckoe 3a/1aHus Ha aHaM3 (aKTOPOB, BIMSIONIMX HA

K 3.1 paBHOBECHE U3MEHEHHUE CKOPOCTH XMMHUYECKOW pEeaKlLUH.

TIK 4.2 [IpakTuko-OpHeHTUpPOBaHHbIE  33JaHUS  Ha
npuMenenue npuHuuna Jle-Illarense s
HaXO0XACHUS HaIpaBJICHUS CMEIlIEeHUs
paBHOBECHsI XMMHUYECKON PEaKLMM U aHaIu3
(GakTOopoB,  BIMAIOLIMX HAa  CMEILEHHUE
XMMHUYECKOI0 PABHOBECHUS

Pa3zpnen 6. PacTBopbl

OK 01 6.11lonsTue 0 pacTBOpax 1. 3agaun Ha IPUTOTOBJIEHUE PACTBOPOB.

OK 02 2. TlpakTUKO-OpUEHTUPOBAHHBIE PACUETHBIC

OK 07 3a/1aHUS Ha  JIUCIIEPCHBIE CUCTEMBI,

K 3.1 UCIIOJIb3YEMBIE B OBITOBOI u

TIK 4.2 IIPOU3BOACTBEHHOM ESITEIIBHOCTU YEJIOBEKA

OK 01 6.2UccnenoBanue cBoiictB | JJabopaTopHas pabota

OK 04 pacTBOpoB “IIpuroroBieHue pacTBOPOB”

IIK 3.1

1K 4.2

Pa3znen 7. Xumus B ObITY M IPOU3BOICTBEHHOM /1€ATEJILHOCTH YeJI0BeKa

OK 01 7.1 Xumust B ObITY U ITouck 1 aHamu3 KEMCOB O IPUMEHEHUH

OK 02 MIPOU3BOJICTBEHHOM XUMHYECKHUX BEIIECTB U TEXHOJIOTHI C Y4ETOM

OK 04 NeSTeNbHOCTH UeIOBEKa Oynyuieii npodeccuoHanbHON AEATEIBHOCTU

OK 07 110 TEMaM: UCTOYHHUKHU YHEPTUH,

TIK4.4 OpraHMYEeCKHEe U MUHEpaJbHbIE YI0OpEeHMUS,

JICKApCTBCHHBIC BCIICCTBA, OBITOBAsT XUMHUSI.




