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PaGouass mporpamma oOmieoOpaszoBarenbHor aucnumummabl OJ1.12 Xwumusa paspaboTaHa Ha
OCHOBE TPeOOBaHUI:

denepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOIO CTaHJIapTa CpPeAHEro oOIIero
o0pa3oBaHUs yTBEpXkJAEHHOrO mpuka3oM MunoOpHayku Poccum ot 17.05.2012 N 413
(3apeructpupoBano B Muntocre Poccun 07.06.2012 N 24480) (Pemakuusa c¢
u3MmeHenusimu 12.02.2025 N 93);

denepanbHOTr0 roCyAapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHIAPTa CPEAHETO MPOPECCHOHATBEHOTO

oOpa3zoBanus o crenuanbHOCTH : 09.02.07. MHOpMaIIMOHHBIE CHCTEMBI X TPOTPAMMHUPOBAHUE

npo¢uis Noay4aeMoro oopa3oBaHusl.

IIPUMEPHOU IIPOTPaMMBI;

pPEKOMEHAAUH O MOJYYCHHUIO CPEeTHEro oOuero oOpa3oBaHMs B IpEaesiaX OCBOCHUS
00pa3oBaTeNbHOW TPOTPAMMBI CPEIHETO NPOPECCHOHATBHOTO 00pa3zoBaHUs (IHCHMO
JlenaprameHTa rocyAapCTBEHHOW NOJUTHKU B cdepe cpeaHero npodeccuoHalIbHOIO
obpazoBanus u npodeccuonanbHoro odydenus ot 01.03.2023 Ne 05-592);
METOAMYECKHX pEeKOMEeHAaLuU o COCTaBJICHUIO pabounx pOrpaMm
00111€00pa30BaTENbHBIX JUCHMIUIMH C Y4YeTOM IpO(eCcCHOHAILHONW HAaINpaBIE€HHOCTH
nporpaMMm  cpefaHero npogeccuoHansHoro obpaszoBanus (IIIIKPC u  IIIICC3)
paspabotannbsix Ha 6a3e ['BIIOY PJI «KIITIK»

B COOTBETCTBUU C pabouyuM y4yeOHBIM IIJJAHOM OOpa30BaTEIbHON OpraHu3alMd Ha
2025/2026 y4eGHbIii roI.

PazpaboTumnku:

Maromenosa Mapuna AHBapoBHa, npenogaaTens xumun ['BITOY PJI KTITTK
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1. IACIIOPT PABOYEM ITPOI'PAMMBI
OBIHIEOBPA3OBATEJIBHOU AUCHUIIJINHBI

1.1. ObsacTh NpUMEeHEeHHUs TPOrPAMMBI

PabGouas mporpamma 0011€00pa30BaTeIbHON TUCHIUTIIUHBI «XUMHS» SIBISETCS YaCThIO
OporpaMMbl  TOATOTOBKM  CHEIMAJIMCTOB  CPEJAHEr0  3BEHA/NIPOrpamMMbl  MOATOTOBKU
KBAUIU(DUIMPOBAHHBIX paboyMX U CIOyXalMx) Mo crenuanbHocTH/mpodeccun  09.02.07
I/IH(i)OpMaL[I/IOHHLIC CHUCTCMbI U IIPOrpaMMHUPOBAHUC.

[Tporpamma 001e00pa30BaTENFHON TUCIUTUINHBI « XUMUSD» MOKET OBITh HCIIOIB30BaHa B
npoQecCHOHATBHBIX  00pa30BaTEIbHBIX OPraHU3aIMIX, pPEATH3YIOUMX 00pa30BaTEIbHYIO
nporpamMMmy cpeaHero ooOmero o0Opa3oBaHHS B NpEAEiTaX OCBOCHHUS MPOTPaMM MOJTOTOBKH
KBaJTH(PHUIMPOBAHHBIX PAOOUYUX, CIY)KAIIUX U CIIEHUAINCTOB CPEHETO 3BEHA.

1.2. MecTO0 AUCUMILIMHBI B CTPYKType OCHOBHOW mnpodeccMOHAJbHON 00pa3oBaTebLHOM
nporpammsl (IIIICC3/IIIIKC3):

OO6meoOpa3oBaTenibHas AUCHUIUIMHA «XUMHS» U3ydaeTrcs B 00I1e00pa3oBaTeIbHOM
nukie ydyeOoHoro turana I[ITICC3/TIIIKC3 Ha 06a3e OCHOBHOrO OOIIEro oOpa3oBaHUS C
MOJTyYEHUEM CpeHero oo1iero oopa3oBaHusl.

OO6meoOpa3zoBaTenbHas AUCHUIUIMHA —«XUMHSD»  SIBISETCA  00S3aTeIbHOW  YacThIO
00111e00pa30BaTENLHOTO IMKJIAa OCHOBHOW 00pa3oBaTeNbHON IMPOrpaMMbl B COOTBETCTBHUHU C
OrocC cnenuansHocTH/mpodeccun  09.02.07 UHPOpMALMOHHBIE CHCTEMBI  H
IIPOrpaMMUPOBAHUE.

1.3. lean AUCHUILIHHBI

Henp guctumumeel  «XuMus»: DOpMHPOBaHHE Yy CTYAEHTOB IIPEACTAaBICHUSA O
XUMUYECKONW COCTABJISIONICH €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA KaK OCHOBBI TPUHSATHUS
pelieHui B JKM3HEHHBIX M TPOM3BOJICTBEHHBIX CHUTYAIlMsX, OTBETCTBEHHOT'O TIOBEJCHUS B
MIPUPOHOM cperie.

2. PE3YJDbTATBI OCBOEHUSA OBIIEOBPA3ZOBATEJIBHbBIX JUCHUIIJIMH C

YYETOM IMMPO®ECCUOHAJIBHON HAITPABJIEHHOCTH ITPOI'PAMM CIIO
2.1. Ilnanumpyemble Ppe3yJbTATbI OCBOCHHUSI 001Ie00pa30BATEJbHONH [IMCHUILIUHBI B
coorBercTBUH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

B pesynbrare ocBoeHus oja oOyuarommiics aomkeH osianets JIP, MP, ITPB(®I'OC
COO); OK, IIK, ITPY (®I'OC CIIO):

P1'OoC COO

Koa pesyabTaTa | HaumeHnoBaHue pe3yJjbTaTa

JIM4HOCTHEIE PE3YIbTAThI

JIP 01 YyBCTBO TOPAOCTH M yBaXEHUS K HUCTOPUM U JOCTIDKECHUAM
OTE4YECTBEHHON XMMUYECKON HayKH; XUMUUYECKH I'PaMOTHOE [TOBEJICHHE B
npoeCCUOHATBHON  JIEATENPHOCTH W B OBITY NpU OOpalieHuu ¢
XMMUYECKMMHU BEILECTBAMM, MaTepHaIaMU U MPOLIECCAMHU.

JIP 02 TOTOBHOCTb K MPOJIOJKEHUIO 00pa30BaHUs U MOBBIIIEHUS KBaTHU(pUKALIUN
B u30paHHON mpodeccnoHalbHON JEATEIbHOCTH U OOBEKTHBHOE
OCO3HAHME POJI XUMUUECKUX KOMIETEHIHH B 3TOM.

JIP 03 YMEHHUE UCIOJIb30BaTh JOCTUKECHHSI COBPEMEHHON XUMUYECKON HAyKU U
XMUMHUYECKUX TEXHOJIOTUH /7S TOBBILIEHUsI COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO Pa3BUTHUS B BHIOpAaHHOM MpodeccHoHaNbHOM
JeSTETbHOCTH.

MeTaHpeI{MCTHHe PE3YJIbTAThI




MP 01 WCIIOJIb30BAHUE PA3JIUYHBIX BHUJOB II03HABATEIBHON AEATEIBHOCTH U
OCHOBHBIX  HHTEJUICKTyJIbHBIX  Omepanuii  (MOCTAaHOBKH  3a/ayu,
(dbopMyIIMpOBaHMS TUTIOTE3, aHAIM3a W CUHTE3a, CPaBHEHUS, 0000IIeHNS,
CHUCTEMAaTHU3alliy, BBISBICHHUS MPUUYMHHO-CIEICTBEHHBIX CBSI3€H, MOMCKA
aHaJIOTOB, (OPMYIUPOBAHUSA BBIBOJIOB) JJsl PEHICHHs ITOCTaBICHHOMN
3a/1auyd, TPUMEHEHHE OCHOBHBIX METOJIOB TO3HaHUS (HAOIIOIEHUS,
Hay4YHOT'0 SKCIIEPUMEHTA) ISl U3YUCHUS Pa3IUYHBIX CTOPOH XUMUYECKUX
OOBEKTOB M TIPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTH
CTAJIKMBATHCSI B MPOPECCHOHATBHOM cdepe.

MP 02 HCIIOJIb30BAHNE PA3IIMYHBIX HMCTOYHHMKOB Ui TIOJYYECHHS] XUMHUYECKOU
UHPOpPMALIUY, YMEHHE OLEHUTh €€ JIOCTOBEPHOCTb Ul JIOCTHUIKECHUS
XOPOIIUX Pe3yJIbTATOB B MPOJECCHOHAIBHOM cdepe;

[IpeameTHBIC pe3yabTaThl 0230BOT0 YPOBHS

IMP601 c(hOpPMUPOBAHHOCTh MPEACTABICHUNH O MECTe XHMHUU B COBPEMEHHOM
HAayYyHOM KapTHHE MHpa; TMOHMMAHUE pOJIM XHUMUU B (OPMHUPOBAHUU
Kpyro3opa u (yHKIMOHATBHOW TPAMOTHOCTH YENIOBEKa ISl PEIIeHUs
MIPAaKTUYECKUX 3a/1a4;

T1P602 BJIAJICHUE OCHOBOIOJIATAIOIIMMU XUMUYECKUMU MOHSITUSIMHU, TEOPHUSIMH,
3aKOHAMHU M 3aKOHOMEPHOCTSIMHU; YBEPEHHOE IMOJb30BAHHE XHUMHUYECKOUN
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

I1P603 BJIaJICHHE OCHOBHBIMU METO/IaMU HAYYHOT'O MO3HAHMS, UCTIOIb3YEMBbIMU B
XMMHUH: HaONIOCHWEM, OINMCAHUEM, H3MEPEHHEM, JKCIIEPUMEHTOM;
yMeHue o0pabaTbIBaTh, OOBSICHATH PE3yJIbTaThl MPOBEACHHBIX OMBITOB U
JienaTh  BBIBOABI, TOTOBHOCTH W CHOCOOHOCTH IPUMEHSTH METO/BI
MO3HAHUS TIPU PEIICHUH NPAKTHYECKUX 3a7ay;

[1P604 cOPMUPOBAHHOCTh YMEHUSI JIaBaTh KOJWYECTBEHHBIC OICHKH U
MPOU3BOIUTH PACUYETHI 0 XUMUUYECKUM (HPOPMYJIaM U yPaBHEHUSIM;

I1P605 BJaJICHUE TMpaBWJIAMH TEXHUKH O€30IacHOCTH MpPHU HCIOJIb30BAHUU
XMMHYECKHUX BEIIECTB;

[1P606 chOPMUPOBAHHOCTh ~ COOCTBEHHOW TMO3UIMM IO OTHOIICHHIO K
XMUMUYECKOH HH(OpMAINH, IOTYy4aeMOi U3 Pa3HbIX HCTOYHUKOB.

oroc Ccnno
Kon HanmenoBaHue pe3yJjibTara
KOMIIeTeHIIUH
OO61re KoMIEeTeHIIMH

OK 01. Boei6upate crnocoObl pemieHus 3agad Mpo(ecCHOHATBHOM JesTeIbHOCTH
MPUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTAM

OK 02. Vcnonb30BaTh COBpEMEHHbIE CPEICTBA MOMCKA, aHaJIM3a U MHTEepHpeTaluu
uHpopMauuu M WHGPOPMALMOHHbIE TEXHOJOTHH JUIS BBINOJHEHHUS 3ajad
poeCCUOHATILHOMN 1eATEIbHOCTH

OK 04. D¢ddexTuBHO B3aUMOIEHCTBOBATH U Pa0OTATh B KOJUIEKTHBE U KOMaH/IE

OK 07. CopelicTBOBaTh COXpPaHEHHMIO OKpY)KAIOIIEH Cpefbl, pecypcocOepeKeHuIo,
IPUMEHATh 3HaHUA OO0 W3MEHEHHMM KJIMMAara, NPUHLMIBEL OepexxIMBOro




MIPOU3BOJICTBA, 3(PPEKTUBHO NEHCTBOBATH B UPE3BBIUAHHBIX CUTYAIUSIX

[TpodeccroHabHBIE KOMITETEHITUU

[IK 10.1. OO6pabaTbIBaTh CTATUYECKUN U TUHAMUYECKUN HHPOPMAIIMOHHBIN KOHTEHT;

MK 11.1. OcymiecTBisITE cOOp, 00pabOTKY U aHANMM3 UH(DOPMAITUH IJIS
MIPOCKTUPOBAHUS 0a3 JaHHBIX;

K 11.2. [TpoexTrpoBaTh 6a3y JaHHBIX Ha OCHOBE aHAJIM3a MPEAMETHON 00JIACTH.

2.2. KoumuyecTBO 4YacoB Ha OCBOeHHe padodeil mnporpamMmbl 001eo0pa3oBaTeJbLHOM
AUCHUTIIMHBI:
KonugectBo yacoB, 0TBEICHHOE Ha OCBOEHHE IPOrpaMMbl 00111€00pa30BaTEIbHON TUCIUIUIUHBL,

B TOM YHCIJIC:
MaKCHMaJbHOW yueOHOI Harpy3ku oOydaromierocs 72 yaca, B TOM 4HCJIe:
00s13aTeNbHOM ayIUTOPHOM yueOHO Harpy3ku oOyyaromierocs 72 yaca.



3. CTPYKTYPA U COAEP KAHUE OBIIEOBPA3OBATEJIBHOM

JTUCHUTIIIMHBI

3.1 O0bem o01eodpazoBaTe/IbHONH JUCHUILUINHBI U BU/IbI y4eOHOH padoThl

Buna yueOHoii padoThI

Oovem ¢ uacax

O0beM 00pa3oBaTebHON POrPaMMBbl AU CHUILTHHBI 72
B T.4.

1. OcHOBHOe coepxkaHue 66
BT. U..

TeopeTuIecKoe o0ydeHue 30
MPaKTUIECKHE 3aHATHS 26
J1a00paTOPHBIE 3aHITHS 10
2. IIpogeccuoHaILHO OPUEHTHPOBAHHOE CO/lepPKaHue (CopepKaHmne p
NMPUKJIATHOTO MOYJIfA)

BT. 4.:

TEOPETHIECKOE 00yUeHHE 2
IPAKTHYCCKHUEC 3aHITHSA 4

WHIAVUBUAYATBHBIN TIPOCKT (Oa/Hem)**

IIpome:xxyTouHasi arTecTanus (3a4er)




3.2. TemaTnyeckuii IVIaH U COiep:KaHue 001e00pa30BaTEIbLHONH TUCHHIVINHBI «XHUMHSD)

HanMeHoBARMe Conep:xanue yueOHOro Marepuasa (OCHOBHOE U npocl)eccnona.ﬂbno: ObLem dopmupyeMble
OPUEHTHPOBAHHOE), JJA00PATOPHbIEe U MPAKTHYECKHE 3AHATHSA, TPUKJIATHOH MOTYJIb KOMIIETeHI[UH
pa3aeyioB U TeM 4acoB
(mpu HAJTMYMH)
1 2 3 4
OcHoBHOE cogep:kanue
Pa3nea 1. OcHOBBI CTPOCHHUS! BellecTBa 6 OK 01
OK 02
Tema 1.1. OcHoOBHOe coep:kaHue 4 OK 01
CtpoeHne aToMOB 1 | CoBpemeHHast Mozielib CTPOCHUSI aToMa. CUMBOJIMYECKUM SI3bIK XUMUU. XUMUYECKUN 2
XHMHYECKHX 3JIEMCHTOB AIIEMEHT. OJNeKTpoHHas KoHpurypamuss aroma. Krnaccudukanuss XuMHUYECKUX
Y NpUpoaa XMMUYECKOMN AIIEMEHTOB (s-, p-, d-deMeHThl). BajeHTHbIE 21IeKTPOHBI. BaleHTHOCTh. DNeKTpOHHAS
CBSI3U MpUPOJAa XUMUUYECKON CBSI3U. DIEKTPOOTPULIATEIBHOCTh. BUABI XMMHUUECKOWU CBS3HU
(xoBaJleHTHAs, HOHHAs, METAJUIMYECKasi, BOJIOPOJIHAS) M CIIOCOOBI ee 00pa3oBaHUs
IIpakTHYeckne 3aHATHSA:
1 | Pemenme 3agaHuMii Ha HWCIIOJB30BaHHE XHMHYECKOM CHMBOJHMKH W Ha3BaHUM 2
COCIMHEHUN IO HOMEHKIAType MEXIYHapOJHOTO COI03a TEOPETHYECKOW U
MPUKJIATHOW XUMHUU U TPUBHAIBHBIX Ha3BaHUM JIJII COCTABJICHHS] XUMUYECKUX (PopMyT
JIBYXaTOMHBIX COCIUHEHHH (OKCHIOB, CYIb(UIOB, THUAPUIOB M T.I.) U JPYTHUX
HEOPTaHWYECKUX COCTMHEHHUH OTJEIHHBIX KJIACCOB.
[IpakTHueckue 3agaHusi HaA YCTAHOBIIEHHE CBSI3U MEXIY CTPOCHHEM aTOMOB
XUMUYECKUX DJIEMEHTOB M TMEPUOAMYECKUM HM3MEHEHHEM CBOMCTB XHUMHUYECKHX
3JIEMEHTOB M HMX COEAUMHEHHM B COOTBETCTBUM C THoJIokeHueM llepuonnueckoin
CHCTEMBI.
Tema 1.2. OcHoOBHOe coiep:kaHue 2 OK 01
[Tepronuueckuii 3aKoH OK 02
u tabauna J[. 1. IIpakTHYeckne 3aHATHSA: 2
Menpeneena 1 | Ilepuoguueckas cuctema xumuueckux sineMmeHtoB J[.M. MenpaeneeBa. duznueckuit 2

CMBICJI HepI/IOI[I/I‘ICCKOFO 3aKOHa ZII/I MeHz[eneeBa. 3aKOHOMepHOCTI/I HU3MCHCHUA
CBOMCTB XMMHYECKHX 9JICMCHTOB, o6pasyeMHx HMH IIPOCTHEIX M CJIIOKHBIX BCHICCTB B




COOTBETCTBUU C IIOJIOKEHHEM XHMHUYECKOro 3JjIeMeHTa B llepuommueckoi cucreme.
Pemenne nmpakTHKO-OPUEHTHPOBAHHBIX TEOPETHUYECKHUX 3aJaHUM HA XapaKTEpHU3aLUIo
XUMHUYECKHX  3JJIeMeHTOB  «Mertamnuueckue /  HEMETalJIMuecKue  CBOMCTBA,
ANIEKTPOOTPHULIATEIBHOCTD XUMUYECKUX JIEMEHTOB B COOTBETCTBUH C UX DJIEKTPOHHBIM
CTPOCHHUEM U IIOJIOXKCHUEM B IIEPUOAMYECKON CHCTEME XUMUYECKUX deMeHTOB J[.H.
Menpaeneesay

Pazjnen 2. XuMuueckne peakuuu

10

OK 01
OK 04

Tema 2.1.
THnel XUMHUECKUX
peakiuii

OcHoBHOe conepxaHue

OK 01

1

Knaccudukanus v TUIBI XUMHUYECKUX PEaKUui ¢ y4acTHeM HEOPraHUYeCKHX BEIIeCTB.
CocTtaBiieHHe ypaBHEHHH peakIMii COeTUHEHMs], pPa3IoKEeHUs, 3aMeIlIeHus, OOMeHa, B
T.4. peakLUil TOPEHHUS], OKUCIICHUSI-BOCCTAHOBIICHUS.

VpaBHeHUsT OKuUCIEHUs-BOCcCTaHOBiEeHHs. (CreneHb oOkucieHus. OKUCIUTeNb U
BOcCTaHOBUTENb. COCTABJIEHHE W YPAaBHUBAHUE OKHUCINUTEIbHO-BOCCTAHOBHUTEIBHBIX
peakiuii MeTOAOM DJIEKTPOHHOTO OanaHca. OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIC
peakuuu B [OPUPOJE, IPOU3BOACTBEHHBIX IIPOLECCAX U KUZHEACATEIBHOCTH
OPraHu3MoOB

IpakTnyeckue 3aHATHS:

1

KonnuectBeHHble OTHOMmIEHUST B XUMHUH. OCHOBHBIE KOJIUYECTBEHHBIE 3aKOHBI B
XMMUU U PacyeThl MO YpPaBHEHHUSM XHMHUYECKMX peakuuid. Monb Kak eauHuIa
KOJIMYeCTBa BellecTBa. MousipHas Macca. 3aKOHbI COXPAaHEHHUS MAacChl M DHEPTHUU.
3akon ABoraapo. MosipHbelii 00beM ra3oB. OTHOCHTEIBHAS TUIOTHOCTH Ta30B.
PacueTsl MO ypaBHEHUSIM XMMHYECKHX PEAKIMi C MCHOJIb30BAHUEM MAaCChl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) Ta30B, KOJIMYECTBA BEIIECTBA

Tema 2.2.
DNEeKTpOIUTHYSCKAS
JIHACCOIIAAIMS 1 HOHHBIN
oOMeH

OcHOBHOe coiep:KaHue

OK 01
OK 04

Teopust 7AEKTPONUTUYECKON Aucconuanui. VoHBI. DIEKTPOIUTHI, HEIIEKTPOIHTHI.
Peakimu wnonHOro oOMeHa. CocTaBleHHWE peakIuii HOHHOTO OOMeHa MyTeM
COCTaBJICHUS] WX TIOJHBIX M COKPAIICHHBIX MOHHBIX ypaBHEHUH. KHUCIOTHO-OCHOBHBIC
peakiuu. 3aaHus Ha COCTABIICHUE HOHHBIX PEaKIIHi




JlabopaTopHble 3aHATHUS 2
1 | JlabopaTopHast pabota “Tumbl xumuueckux peakuuii”’ MccnemoBanuwe THMIOB (1O 2
COCTaBy M KOJMYECTBY MCXOIHBIX W OOpa3ymOIIMXCS BEIIECTB) W MPU3HAKOB
XUMUYECKHX peaknuil. [IpoBenenne peakiuii HOHHOTO OOMEHa, OTpeeICHUE CPEab
BOJIHBIX PacTBOPOB. 3a/1aHUs HA COCTaBJICHHE HOHHBIX peaklnui
[IpakTnyeckue 3aHATHSA: 2
1 | KonrpoabHas padora 1 CtpoeHue BelecTBa U XMMUUYECKUE PEAKIINH 2
OK 01
Pa3nen 3. CTpoeHne U CBOMCTBA HEOPraHNYECKHUX BelIeCTB 16 OK 02
OK 04
[1K-10.1
[K-11.1
MK-11.2
Tema 3.1. OcHOBHOe coep:KaHue 4 OK 01
Knaccudukanms, 1 | I[Ipenmer Heopranuueckol xumuu. Kiaccudukamus HEOPraHHMYECKUX BEIIECTB. 2 OK 02
HOMEHKJIATypa U [Ipocteie U cnoxHble BemiecTBa. OCHOBHBIE KIACCHI CIOXKHBIX BEHIECTB (OKCHUBI, ITK-10.1
CTpPOEHHUE TUAPOKCHUIBI, KUCIOTHI, COJIM). B3aMMOCBS3b HEOPraHWUYECKUX BEIIECTB. ArperaTHbie HK-11.1
HEOPraHUYeCKUX cocTosiHUST  BemiecTBa. Kpucrtammueckue W amMopdHBIE  BEMIECTBA. | HUIIBI IIK-11.2
BEILIECTB KPUCTAJUTMYECKUX PEIIETOK (aTOMHAasi, MOJICKYJISIpHAs, HMOHHAs, METAJTHYecKas).
3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIICCTBA OT THIMAa KPUCTAUIMYECKOW PEHICTKH.
3aBUCUMOCTh XMMHYECKON aKTUBHOCTU BEILIECTB OT BHUJA XUMHUYECKOH CBSI3U U THMA
KPUCTAIIIMYECKOH pemeTku. [IpuyrHbl MHOrooOpasus BEe1ecTB
IIpakTHyeckue 3aHATHA: 2
1 | Pemenune mpakTHUeCKHUX 3alaHUi MO KIACCU(PUKALUU, HOMEHKIATYPE W XMUMHUYECKUM 2
(dbopMysiaM HEOPraHUYECKUX BEILECTB Pa3INYHbIX KJIACCOB (yrapHbIi ra3, yrieKUCIbIi
ra3, aMMHaK, raiieHasi W3BeCTb, HEraiieHasi W3BeCTb, MUTbEBAas coAa U JPYTHUX):
Ha3bIBaThb U COCTaBIATH  (OpPMyJdbl  XMMHYECKMX  BEILIECTB,  OIpPEAEsATh
MPUHAJICKHOCTD K KJIaccy
Tema 3.2. OcHOBHOE coaepKaHne 8 OK 01




duznko-xuMnyecKue

OK 02

CBOIMCTBa 1 | Merautel. OOmme ¢u3nyYeckne W XUMHYECKHE CBOWCTBa MeTayuioB. CrocoOs 6 IIK-10.1
HEOpPraHUYECKUX MOJTy4yeHHUsl. 3HAU€HHWE METaJUIOB M HEMETAJUIOB B NMPUPOAE U KUZHEIACSATEIbHOCTH IK-11.1
BEIIECTB YyellioBeKa M opraHu3moB. Kopposusi MeTayioB: BUIbI KOPPO3HH, CIIOCOOBI 3aIUTHI IK-11.2
METAJUIOB OT KOPPO3UH
2 | Hemeramnbl. O6umue duznyeckre U XMMHUYECKHE CBOMCTBA HEMETaJIOB. THUIUYHBIE
cBoiictBa HemeTaoB [V— VII rpynn. Knaccudukamnus 1 HOMEHKIaTypa COeAMHEHUH
HeMmeTaoB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B IIPHPO/JIE
3 | Xumuueckue CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEIIECTB (OKCHIOB,
TUAPOKCHUIOB, KUCIIOT, COJNeH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX
BEIIECTB, BOJOPOAHBIX COEMHEHUH, BBICIINX OKCUJIOB U THAPOKCHJIOB
IIpakTHYecKkne 3aHATHS: 2
1 | CocraBieHue ypaBHEHMH XMMHUYECKMX DPEAKLUH C Y4acTHEM TMPOCTHIX M CIIOKHBIX 2
HEOpPraHMYECKUX BEIIECTB: METAJUIOB U HEMETAJJIOB; OKCHJIOB METAJIJIOB, HEMETAJJIOB
U aM(OTEpHBIX 3JEMEHTOB; HEOPraHWYECKHX KHUCIIOT, OCHOBaHMA W aM(pOTEPHBIX
THJIPOKCHUJIOB; HEOPTAaHUYECKUX COJIEH, XapaKTEepHU3YIOIIHUX UX CBOICTBA.
Perienue nmpakTHKO-OpUEHTHPOBAHHBIX TEOPETUYECKHUX 33aJaHUI Ha CBOMCTBA, COCTaB,
NoJy4yeHne M 0e30IMacHOe HUCIOJIb30BaHUE Ba)KHEHIINX HEOPTaHWYECKHX BEIIECTB B
OBITY M IPAKTUYECKOMN JEATEIILHOCTH YEIOBEKa
Tema 3.3. OcHoBHOe coaep:kaHue 4 OK 01
Nnentudukanus JlaGopaTopHble 3aHATHA 2 OK 02
HEOPTraHNYeCKUX 1 | JJaboparopHast pabora «MneHTudukanuss HeOpraHUYECKUX BellecTB» PeleHue 2 OK 04
BEIIIECTB AKCIIEPUMEHTAJIbHBIX 33J1a4 N0 XMMHUYECKUM CBOWCTBAM METAUIOB U HEMETAJUIOB, IO
pacro3HaBaHMIO U MOJTYYEHUIO COeAMHEHUI METallIOB M HEMETAJUIOB.
Vnentudukanyuss HEOPraHWYECKHX BEIIECTB C HCIOJB30BaHUEM WX (U3UKO-
XUMHYECKHX CBOMCTB, XapaKTEPHBIX Ka4eCTBEHHBIX peakiuii. KauecTBeHHbIE peakiuu
Ha cyJsb(aT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATUOH AMMOHMS
IpakTHYeckune 3aHATHS: 2
| KonTposbHast pabora 2 CBolicTBa HEOPraHUUYECKUX BEILECTB 2
24 OK 01




Pa3nea 4. CtpoeHue U cBOIiCTBa OPraHNYeCKNX BellecTB

OK 02
OK 04
ITK-10.1
M[K-11.1
ITK-11.2

Tema 4.1.
Knaccudukanms,
CTpPOCHHUE U
HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

OcHoBHOE€ coaecpkanue

1

[TosiBnenne M pa3BUTHE OpPraHUYECKONM XUMHUM Kak Hayku. [Ipeamer opraHnueckon
XUMHH. MECTO 1 3HaUeHHE OPraHUYECKON XUMUHU B CUCTEME €CTECTBEHHBIX HAYK.
XHUMHUYECKOE CTPOCHHE KaK MOPSAJOK COECJUHEHHs] aTOMOB B MOJIEKYJIE COIJIACHO MX
BaJIEHTHOCTH. OCHOBHBIE IOJIO)KEHUS TEOPUU XHMUYECKOTO CTPOCHHUS OPraHMYECKHX
coenuHennit A.M. bBytinepoBa. VYriepoaHblii CKEIET OPraHUYECKOW MOJIEKYJIBI.
3aBUCUMOCTb CBOMCTB BEIIECTB OT XHMHUYECKOTO CTPOEHHUs MOJIeKyl. M3omepus u
H30MEPBI.

[Tonstue o ¢ynkumoHanbHOi rpynme. Paaukan. [lpuHOMnbl KiaccupuKauu
OpraHMYECKUX COEOUHEHMH. MexayHapoaHass HOMEHKIATypa ¥ IPHUHLUIIBI
HOMEHKJIATypbl ~OpraHM4eckux coenuHeHud. [loHsTne 00 a30TcoaepKaIInux
COEJIMHEHUSAX, OMOJIOrMYeCKd aKTUBHBIX BEIIeCTBAaX (yrieBonax, *KHUpax, Oelkax H

Ip.), BBICOKOMOJIEKYJIIPHBIX COEMHEHUSX (MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO)

IIpakTnyeckue 3aHATHS:

1

Homenknatypa oOpraHMYecKHX COEAMHEHUN OTIENbHBIX KIAcCOB (HACHIIICHHBIE,
HEHACBIIIICHHBIE M apOMAaTHYECKHE YTIEBOJOPOMAbBI, CIUPTHI, (DEHONBI, aabJAETHIbI,
KETOHBI, KapOOHOBBIE KHUCIOTHI H Jp.) COCTaBI€HHE TOJNHBIX W COKpAIICHHBIX
CTPYKTYPHBIX (DOPMYJT OpraHHMYECKHUX BEIIECTB OTICIBHBIX KJIACCOB, UCIONB3YS HUX
Ha3BaHUs MO CUCTEMATHMYECKOM M TPUBHAIHHOM HOMEHKJIAType (ITHJICH, alleTHJICH,
rmnepud, (eHon, d¢opManmpaerua, yKCyCHas —KHCJIOTa, TJAWIWH). PacdeTsl

npocreimeld GopMyJIbl OPraHMYECKON MOJIEKYJIbI, UCXO/ W3 DJEMEHTHOTO COCTaBa
(8 %)

OK 01
[1K-10.1
IK-11.1
[IK-11.2

Tema 4.2.
CaoiicTBa
OpraHUYECKHUX

OcHoBHOE cogep:kanue

12

1

[IpenenbHble yraeBoAopoabl (aJikaHbl U LUKIIOANKaHbI). ['opeHne MeTaHa Kak OJIMH U3
OCHOBHBIX HCTOYHHMKOB Te€IlJa B MPOMBIIUIEHHOCTH U ObITYy. CBONCTBAa MPUPOTHBIX
YIJIEBOJOPOAOB, HAX0XKICHHUE B IIPUPOJIEC U IPUMEHEHHUE aJIKaHOB;

OK 01
OK 02
OK 04




COEIMHEHUN

HemnpenenbHbie (aJIKeHbI, aJKWHBI U AJKAJUEHBI) U apOMATUYECKUE YTIEBOJOPOJIBI.
l'openue anernsieHa KaKk MCTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHU ISl CBAPKU U
PE3KH METAJIOB

Kucnopoaconepxainiue coenuHenusi (CmupThl U (EHOBI, KapOOHOBBIC KHCIOTHI U
aupbl, anpIeru/ibl U KETOHBI, >KUPBIL, yriaeBonbl). [IpakTuyeckoe npuMeHEHHE
STUIICHTIIMKOJS, TuiepuHa, ¢peHona. [Ipumenenue dopmanbaeruaa, alneTanbaerua,
YKCYCHOM KHCJHOThL. Mplla Kak COJNM BBICHIMX KapOOHOBBIX KHUCIOT. Motomue
CBOWCTBa MbLa

A3zoTcoaepixaiiue COCMHEHHUS (amuHBI " AMHHOKHCIIOTHI, Oenkn).
BricokoMONeKysipHbIle COeNMHEHUs! (CUHTETHMYeCKHe U OHOIIOTHUYECKU-aKTUBHBIE).
Monomep, monumMep, CTpyKTypHOe 3BeHO. [lonmmepuzanus 3TuiIEHa KaK OCHOBHOE
HampaBlIEHUE €ro UCHOJb30BaHUS. ['eHeTHueckas CBSI3b MEXIy KlaccaMu

OpPraHUYeCKUX COCAUHEHHUN

JlaGoparopHnasi pabora

1

Jlaboparopnas pabota «[lomydeHnue 3TuICHa U U3YYCHHE €TI0 CBOMCTBY

IIpakTHYeckHe 3aHATHSA:

1

CBolicTBa OpraHMYECKUX COEIUMHEHUI OTHENbHBIX KJIAcCOB (TpUBUANbHAS MU
MEXIyHapoJHas HOMEHKJIAaTypa, XHMUYECKHE CBOMICTBa, CIIOCOOBI MOIYYECHHS):
npenenbHble (aJKaHbl M LMKIOAJIKAaHbl), HeIpeneibHble (QJIKeHbI, AalKUHbI H
aIKaJMeHbl) M apOMaTHYeCKHUe YTIEBOAOPOAbI, CHUPTHI M (EHOIbI, KapOOHOBBIE
KUCIOTBI U 3GUpbl, anbJeruabl U KETOHbl, aMHUHbI ¥ aMHHOKHCIOTHI,
BBICOKOMOJIEKYJISIDHBIE ~ COEAMHEHMs. 3aJaHus Ha  COCTaBIEHUE  YpaBHEHMM
XMMHMUYECKHUX pEaKLUi C yYaCTUEM OPraHMYECKHUX BEIECTB HAa OCHOBAHUU HUX COCTaBa
U CTPOEHUS

CocraBnenue cxeM peakiuii (B TOM YHCIE 10 MPEIIOKEHHBIM IEMOYKaM
MPEeBpALICHH), XapaKTePU3YIOIUX XUMHUECKHUE CBOWCTBA OPraHUYECKUX COECIMHEHUN
OTJICTTBHBIX KJIACCOB, CIIOCOOBI MX IMOJIYYCHUS W HA3BAHHE OPTraHUYECCKUX COCIUHEHUHN

10 TPUBUAJIBHON WJIN MEXIyHAPOJIHON CUCTEMAaTHYECKOM HOMEHKIIATYPE.
PemeHne mNpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKMX 3aJaHMM Ha CBOMCTBA

[IK-10.1
ITK-11.1
IK-11.2




OpTraHU4YCCKUX COGI[I/IHGHI/Iﬁ OTACIBbHBIX KJIaCCOB

Tema 4.3.
Nnentudukanus
OpTraHUYECKUX BEIIECTB,
HX 3HAUYECHUE U
MIPUMEHEHHE B OBITOBOM
Y IPOU3BOACTBEHHOMN
JIeSITEILHOCTH YEJI0BEKa

OcHoBHOE coacpkanue

1

buoopranmueckue coenunenus. IIpuMeHeHne m OuoslorHuYecKas pOJb YTIIEBOJOB.
OxucneHne yrieBoJ 0B — WCTOYHUK OSHEPrMH JKUBBIX OpraHumsmoB. O6mactu
NPUMEHEHHS aMHUHOKHCIOT. [IpeBpamieHuss O€NKOB MUK B OpraHU3ME.
buonornueckne Qynkuun OenkoB. buonmormueckue QyHkuumu kupoB. Poib
OpPraHMYeCcKOil XMMHMHU B PELICHUH MPOOJIeM MUIIEBON 6€30MacHOCTH

Ponb oprannueckoil XUMUM B pEHICHUH MPOOJIEM SHEPreTHUecKoil Oe30MmacHOCTH, B
Pa3BUTUHM MEAMIMHBI, CO3JaHUM HOBBIX MAaTE€pUAJIOB, HOBBIX MCTOYHUKOB 3HEPTUU
(anmpTEepHATUBHbIE HWCTOYHUKUA dSHepruu). ONacHOCTb BO3ACHCTBHS Ha JKUBBIE
OpPraHu3Mbl OPraHMYECKHUX BELIECTB OTAEIbHBIX KJIAcCOB (YIJIEBOAOPOABI, CIMPTHI,
(eHObI, XJIOPOPraHMYECKUe MPOU3BOJHBIE, albJIEIHIbl U JIp.), CMBICI IOKa3aTes
IpeJeNbHO JOMYCTUMON KOHLIEHTPALUH

JlabopaTopnasi paGora

1

Jlaboparoprass pabora: “UneHTH(UKANMS OPraHUYECKHUX COCIUHEHUN OTICIIbHBIX
KJIacCoOB”

WneHTudukanyss OpraHUYeCKHX COEAMHEHHUH OTIEeNbHBIX KiIaccoB (Ha TMpuMepe
aJIbJIETU/IOB, KpaxMaia, YKCYCHOM KHMCIOThI, O€IKOB M T.I.) C HCHOJb30BAHUEM HX
(U3UKO-XMMUYECKIX CBOMCTB M XapaKTEPHBIX KadeCTBEHHBIX peakiuil. [leHaryparus
Oenka nmpu HarpeBaHMU. l[BeTHble peakuuu OesKOB.BO3HHMKHOBEHHE aHAINTHYECKOTO
CUTHaJla C TOYKHU 3PEHUS XUMHUYECKHX IPOLIECCOB NPHU NPOTEKAaHUM KaueCTBEHHOM
PEAKIMHU, TO3BOJIAIONIECH HACHTU(UIIMPOBATh NPEAJIOKEHHbIE OpraHUYECKHE BEIIeCTBA

HpaKanecKue 3aAHATHUA:

KonTpoabnast pabora 3 CTpykTypa 1 CBONCTBA OPTaHUYECKUX BELLECTB

OK 01
OK 02
OK 04

[TK-10.1
IK-11.1
ITK-11.2

Paznen 5. KuneTuueckne u TepMOIHHAMHYECKHE 3aKOHOMEPHOCTH MPOTEeKAHUS XUMHYECKHX pPeaKiuii

OK 01
OK 02

[IK-10.1
ITK-11.1
IIK-11.2




Tema 5.1 OcHoBHOe coaepkanue OK 01
Cxopoctb xuMuueckux | 1 | CKOpocTh peakiuy, €€ 3aBUCHMOCTh OT pas3iu4yHbIX  (AKTOPOB: MPHPOIBI OK 02
pEaKIHid. pearupymomux BEIIECTB, KOHLEHTPAllMM pPEarupyrollnx BEHIECTB, TEMIIEPATypbl H I1K-10.1
XUMIIECKOE TUIOMIAIA  PEAKIIMOHHOW IMOBEPXHOCTH. TeTUIOBBICI(DPEKTEI XHUMHUSCKUX PEaKIIUH. TIK-11.1
pABHOBECHE DK30-U SHIOTEPMUECKHE, PEAKIIH. § K-11.2
OOpatumocTh peakiuil. XHMHYECKOE PaBHOBECHE M €r0 CMEIIEHUE TOJ| JCHCTBUEM
pa3IUYHBIX (GaKTOPOB (KOHIIEHTPAIMs PEareHTOB WM MPOIYKTOB PEAKIINH, JaBJICHUE,
TeMIeparypa) Uid CO3[JaHUsl ONTHMAJbHBIX YCJIOBHM TNPOTEKaHUS XUMHUYECKUX
npouecco. [Ipunnun Jle [latense
IIpakTHYeckHe 3aHATHSA:
1 | PemeHue mpakTHKO-OPUEHTUPOBAHHBIX 33aJaHUI HA aHAIH3 (PAKTOPOB, BIUSIOIINX HA
M3MEHEHUE CKOPOCTH XUMUYECKON peakiiuu
OK 01
OK 02
OK 04
Pa3nea 6. PacTBopsl OK 07
[1K-10.1
IK-11.1
[IK-11.2
Tema 6.1. OcHoOBHOe coep:kaHue OK 01
[TonsiTue o pactBopax 1 | PacTtBopenue kak pU3HKO-XUMHUYECKHH mporiecc. PactBopbl. CiocoObl TIPUTOTOBICHUS OK 02
pactBopoB. PactBopumocTh. MaccoBass 4075 pacTBOpeHHOro BemecTBa. (CMbICI OK 07
MOKa3aTessl NPeJeiabHO JIOIMYyCTUMOM KOHIIEHTPALMHU M €r0 MCIHOJIb30BAaHUE B OLICHKE IK-10.1
HKOJIOTHYECKOM Oe30MacHOCTH. MK-11.1
[IpaBmia 5SkojOorMyeckd LeraecooOpa3HOro IMoBeAeHUS B ObITY U TPYAOBOH K-11.2
JIEATETTLHOCTH B IIEJISIX COXPAHEHHSI CBOETO 3J0POBbS M OKPYKAIOIIEH HPUPOIHOM
Cpenbl; ONaCHOCTh BO3JEHCTBUS HA KUBBIE OPraHU3MbI ONPE/IETICHHBIX BEIIECTB.
IIpakTHYeckne 3aHATHSA:
1 | Pemienne  MpakTUKO-OPUEHTUPOBAHHBIX  pPACUETHBIX  3aJaHUd  HA  PacTBOPHI,

HCIIOJIb3YCMBIC B OBITOBOM M HpOPI3BO,Z[CTBeHHOI>'I ACATCIIBHOCTH YCJIOBCKA




Tema 6.2. OcHOBHOe coJepKaHne 2 OK 01
Hccnenosanue cpoiicts | JlabGopaTopHasi padoTa OK 04
PacTBOpPOB 1 | JTaGoparopnas pabora «IIpUrorosieHre pacTBOPOBY. 2 IK-10.1
[IpuroToBieHHE PACTBOPOB 3aJaHHOW (MAaccoBOi, %) KOHIEHTpanuuu (C MPAaKTHKO- IK-11.1
OPHMEHTUPOBAHHLIMHU BOIIPOCAMHM) U OIPEIEIEHUE CPEIbl BOAHBIX PACTBOPOB. IK-11.2
Pemenue 3a1a4 Ha IPUTrOTOBIEHUE PACTBOPOB
IIpuxnagnoii moayasn. Pasnen 7. Xumus B ObITY M IPOU3BOACTBEHHOI /1eSITeIbHOCTH Ye10BeKa 6 OK 01
IIpodeccuoHaNTbHO-OPUEHTHPOBAHHOE COJlePKAHUE OK 02
OK 04
OK 07
[1K-10.1
IMK-11.1
[MK-11.2
Tema7.1 IIpodeccuonaibHO-OPHMEHTUPOBAHHOE COEP:KAHUE 6 OK 01
Xumus B ObITY U 1 | Hoseilmme 10CTH>KEHUA XUMUYECKOM HAYKH U XUMUYECKON TeXHOJIOTuU. Ponb xumMun 2 OK 02
IIPOU3BOJCTBCHHON B 00CCTICUCHHH IKOJIOTHUECKOM, SHEPTETUUECKON 1 MUIIEBON 0€30IaCHOCTH, Pa3BUTHH OK 04
ACATCIIBHOCTH YCJI0BCKA MeauuuHbl. [IpaBuiia moucka u aHanu3a XUMUYECKON HH(POPMAIUY U3 Pa3TUUHBIX OK 07
HCTOYHUKOB (Hay4Has M yuyeOHO-HAyYHAs IUTEpaTypa, CPEICTBA MACCOBOM 11K-10.1
uHpopmanuu, cetb HTepHET) IIK-11.1
IIpakTHyeckue 3aHATHA: 4 IK-11.2
1 | Ilouck u aHanu3 KEMCOB O MPUMEHEHUH XUMUYECKUX BEIIECTB M TEXHOJIOTUNA C yYETOM 2
Oynymieii mpodecCHOHANBHONW  JEATeTbHOCTH MO0  TeMaM: KOHCTPYKIIMOHHBIE
Marepuaibl, Marepuanbl JUIsl 3JIEKTPOHUKH, HAHOMATEpHUaJbl, WUCTOYHUKUA SHEPIHH,
JICKapCTBEHHbIC BELIECTBA, ObITOBAs] XUMHSL.
2 | IlpencraBnenue pe3yJabTaTOB peIIEHUS KeWcoB B ¢GopMe MHUHH-JIOKIana C 2
npe3eHTaluen
IIpomexyToyHas aTTecTanus MO TUCHHUILINHE (3a4eT)
Bcero: 72







4. YCJOBUS PEAJIN3AIIMU OBIIIEOBPA30OBATEJBHOMN JUCIHUILINHBI

4.1 TpeOoBaHMsI K MUHUMAJIBHOMY MaTepPHAJbHO-TEXHUYECKOMY 00ecredeHHI0

Peanuzarus o0mieo6pazoBaTebHON JUCITUTUTMHBI TPEOYET HATHIHS:
" yuebGHOro KaGHHETa XHMHH
nmabopaTopun

O6opynoBanne ydyeOHoro kabuHera: Tabmmma [J[. W.MenneneeBa, Tabnuia
pPacTBOPUMOCTH BEIECTB, KOJUICKIUS TOPHBIX IMOPOJ M MHUHEPAIOB, KOJUICKIIMU TPOCTBIX H
CJIOXKHBIX BEIIECTB U KOJJICKIIUU TOJUMEPOB , KOJUIEKIIUU MPOCTHIX U CIOXKHBIX BEIIECTB U
KOJUICKIIMH TIOJTMMEPOB, MOJIEITN KPUCTAIUTHYECKUX PEIIETOK.

TexHudeckue cpeacTBa 0OYUCHHsS: KOMITBIOTEP, MYJIbTUMEINA-TIPOEKTOP C IKPAHOM.

O6opynoBanue mabopaTopud W pabOUYMX MECT JAa0OpaTOPUHM: MEH3YpPKH, IHIECTKH-
KareJIbHUIBI, MUKPOCKOII, Ha0Op peakTUBOB, (aphopoBbIC YAILIKH, CTEKJISHHBIC MATOYKH,
CTEKJITHHBIE TPOOUPKH, TMPOMBIBAJIKU, CTYINKH C TIECTUKOM, PE3UHOBBIC NMPOOKH, BOPOHKHU
CTCKJIIHHBIC, IITATHUBBI IS TPOOUPOK, (UIBTpOBalbHAs Oymara, CIIUPTOBBIE TOPEIKH,
NUHIETHI, JEpXKaTeNu Uil MPOOUPOK, MEPHBIE KOJOBI, MEpHBIC MPOOUPKH, YHHBEPCATbLHBIN
WHIUKATOP, KOHUYECKUE KOJIOBI.

4.2 UndopmannonHoe odecreyeHne 00y4eHus

[lepeyeHp pexoMeHAyeMbIX Y4eOHBIX M3/1aHUH, VHTepHET-pecypcoB, IOMOJIHUTEILHON
JIUTEPaTypBI

OCHOBHBIE UCTOYHUKU:

1. Xumus 10 xmacc. T'abpumemnstaH O.C., OctpoymoB W.I'., CmankoB C.A.,. M:
[Ipocsewmenne,2022.-128c¢.

2. Xumust 11 xmacc. I'abpuensu O.C., Octpoymo W.I'., CraakoB C.A.,. M: IIpocsemnienue,
[Ipocewenne,2022.-127c.

3. Xumwus. 10 xnace. Yriyonéuusiii yposens : yueOnuk/ B.B. Epemun, H.E. Ky3smenko, B.U.
Tepenun, A.A. lpo3znos, B.B. Jlynun; nox pea. B.B. Jlynuna. — M.: Ilpoceemenue, 2022. —
446, [2] c.: un.

4. Xumus. 11 kmacc. YruyOnéuuelii ypoBeHb : yueOHux/ B.B. Epemun, H.E. Ky3pmenko,
A.A. Ipoznos, B.B. JIlynun; non pea. B.B. Jlyuuna. — M.: Ilpocsemenue, 2022. — 478, [2] c.:
WL

JIOTIOTTHUTEThHBIE NCTOYHHUKH:

1. AudunorenoBa, WM. B. Xwumusa: y4eOHMK ¥ TPAKTUKYM JJIS  CPEIHETO
npodeccuoHanbHOro obpazosanus / M. B. Andunorenona, A. B. badkos, B. A. IlonkoB. — 2-¢
u3 ., ucop. u gon. — Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

2. Heromuxwuna, H. A. Obmas xumus: yaebnux misi CIIO / H. A. [leronmuxuna, JI. B.
Munaesckas. — Cankr-IlerepOypr: Jlans, 2021. — 164 c.

3. Hukonbckuii, A. b. Xumusa: y4yeOHMK M  T[PaKTUKyM JUISI  CPEIHEro
npodeccuonangbHoro oopasosanus / A. b. Hukonbsckuii, A. B. CyBopoB. — 2-e u3n., nepepab. u
non. — Mocksa: UzmparensctBo HOpaiit, 2022. — 507 c.

4. Xumus: yuyeOHUK A cpeaHero npodeccuonaabHoro oopazosanus / 10. A. Jlebenes,
I'. H. ®anees, A. M. I'ony6es, B. H. [llanoBai; mox o6mieit pegakuueit . H. ®aneeBa. — 2-¢
u3., nepepad. u mon. — Mocksa: M3gatenbctBo FOpaiit, 2022. — 431 c.

5. Xwumus. Yray6nenselii ypoenb. 10—11 kiaccel: pabouas mporpamma K JHMHHUU
YMK B.B. JlynuHa: y4e0HO-METOIUIECKOe nocooue / B.B. Epemum,
A.A. lpo3nos, N.B. Epemuna, 3.10. Kepumos. — M.: [Ipoda, 2017. — 324, [1] c.

6.  Meroauueckoe mnocobue k yueOHuky B. B. Epemuna, H. E. Ky3pmenxo,
B.U. Tepenuna, A. A. Jlpo3noBa u ap. «Xumus. YriayOneHHbIi ypoBeHb». 10 kmacc / B. B.



Epemumn, AA. Hpo3nos, H.B. Epemuna, B. . MaxoHuHa,
O. 10. Cumonoga, 2.10. Kepumos. — M.: Jlpoda, 2018. — 339 c. : ui.

7. Meroanueckoe mocodbue k yueOHuky B. B. Epemuna, H. E. Ky3bmenko, A. A.
HpoznoBa u ap. «Xumwus. YriayoneHnsiid yposeHsy. 11 kimace / B. B. Epemun, A.A. [Ipo3nos,
N.B. Epemuna, H.B. Bonkosa, H.B. ®upctosa, 3.10. Kepumos. — M.: JIpoda, 2018. — 423 c. :
WL

8.  TIycema, E. B. Xumus ans CIIO: yue6HO-MeTonuueckoe nocodue / E. B. I'ycea, M.
P. 3uranmmna, J[. . KynukoBa. — Kazans: KHUTY, 2019. — 168 c. — ISBN 978-5-7882-
2792-4. — Tekct: 3nekTpoHHbIH // Jlanp : snekrpoHHO-OMONMMoTeyHast cucrema. — URL:
https://e.lanbook.com/book/196096 (mata obpamenus: 14.10.2022). — Pexum nmoctyma: mjs
aBTOPH3. MIOJIb30BATENICH.

9.  UYepnukona, H. }0. Xumus B 10CTYyNIHOM U310XKEHUH: YueOHOoe ocodue st cro / H.
1O. YepnukoBa. — 2-e u3na., crep. — Canxrt-IletepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-
8114-9500-9. — Texcrt: snexktponHbIi // Jlanb: anekTpoHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/195532 (nmata ob6pamenus: 14.10.2022). — Pexum poctyma: ans
aBTOPU3. NIOJI30BATENIEH.

10. IleBnuupiHa, JI. B. Xumus: yae6Hoe mocobue / JI. B. llleBuunpina, A. . AnapHes.
— Hosocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. — TexkcT: 37€KTPOHHBIH
//" Jlanb: snekTpoHHO-OMOMMoTeynas cucrema. — URL: https://e.lanbook.com/book/118505
(mara obpamenus: 14.10.2022). — Pexxum noctyma: 1j1si aBTOpH3. TIOJIb30BATEIICH.

11. bnunos, JI. H. Xumus: yue6nuk mis CIIO / JI. H. bnunos, U. JI. Ilepdunosa, T. B.
CokomnoBa. — 2-¢ u3f., crep. — Cankr-Ilerepoypr: Jlanp, 2021. — 260 c. — ISBN 978-5-8114-
7904-7. — TexkcT: 31eKTpoHHBIA // JlaHb: 3neKTpoHHO-OmMOMmoreuyHnas cucrema. — URL:
https://e.lanbook.com/book/167183 (mara obpamenus: 14.10.2022). — Pexum poctymna: mjs
aBTOPH3. [1OJIb30BATEICH.

12. Tabpuensn, O. C., JIsicoBa, I'. I'. Xumus: kHura 115 npenojaBarens: y4eo.-MeTo 1.
nocooue. — M. Akagemus, 2012. - 332 c.

13.  Yepnukona H. 0., MemepsikoBa E. B. Pemaem 3anaun mo XuMumu caMoCTOSITENIBHO:
yuebHoe nocooue / H. FO. Yepnukona, E. B. MemepsikoBa — Cankr-IletepOypr: Jlans, 2022. —
328 c.

14. PesnuxoB B. A. CO0pHUK ynpakHEHUH U 3a/1a4 [0 OPraHUYEeCKOl XUMMHU: yueOHoe
noco6ue / B.A. Pe3ankoB — CankTt-IlerepOypr: Jlanp, 2021. — 226 c.

15. Kanyctuna A. A., Xampuenko U. I'., JIubanos B. B. O6mas u Heopranuueckas
xumust. [Ipaktukym / A. A. Kamycrtuna, U. I'. Xansuenko, B.B. JIubanos— Cankr-IlerepOypr:
Jlanp, 2020. — 152 c.

16. Tabpuensu O.C. Xumus: yueO. ais cryn. npod. yue6. 3aBenenwnii / O.C. ['abpuensH,
N.I". Octpoymos. — M., 2016.- 256 c.

17. Tabpuensa O.C. Xumus mus npodeccuil M CIenHaIbHOCTEH TEXHUYCCKOTO
npoduis: yueOHUK JUIsl CTyA. yupexaeHuil cpea. mpo¢. obpazoBanus / O.C. I'abpuensn, N.I.
OctpoymoB. — 4-e u3f., ctep. — M. : U3natenbckuil ueHTp «Akagemus», 2017. — 272 c.

HHTepHeT pecypcs:

1. hvsh.ru — Xypran « Xumus B mKose».

2. https://postnauka.ru/themes/chemistry — nekuuu mo xumuu Ha caite IlocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)
HayuHo-nonynsipHblii MpoekT «ieMeHTbl OonbLIoN Haykw» ((pu3uKa, XUMUS, MaTeMaTHKa,
AaCTPOHOMHMS, HAyKH O KHM3HH, HayKu 0 3emie). HOBOCTH HayKH, KHUTH, HAYYHO-TIOMYJISIPHBIC
CTaTbU, JIEKIUH, SHIUKIIOTIEHH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)
Caiit HayuHO-nomyssipHOro XypHana «llorenumnam». Xypuan uzmaércs ¢ 2005 r., ¢ 2011 r. —
pazaen «Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)
CaiiT HayYyHO-IIOMYJISIPHOTO JKypHajia « XUMuUs U ku3Hb». JKypHain nznaércs ¢ 1965 r.
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https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://gotourl.ru/4783
http://gotourl.ru/4785

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTkpbITast 25eKTpoHHAsE OubIMoTeka xuMudeckoro nopraia «Chemnet», conepkut yueOHbIE U
nH(pOPMAaIMOHHbIE MaTepUaJIbl I IIKOJIBHUKOB U YUuTelel. B Hell MOo)KHO HallTH yueOHUKH 1O
oOuieil 1 HeOpraHM4ecKol XUMHUHM, OPraHUYECKOM XUMUU, MyJIbTHMeIWaMaTepHasbl, a TaKkKe
3ala4 XMMHYECKHMX OJMMIMAJX C PEIICHUSMHU, 33Jaud BCTYNUTENIBHBIX DK3aMEHOB A
aOUTYpPUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
Nudopmanmonnsie maTepuanbl 00 onuMmmuanax: MOCKOBCKOW TOpojaCKo#, Bcepoccuiickoi,
Menpeneesckoii, MexnyHapoaHoi. [IpuBeneHsl 3a1aul TEOPETUUECKUX U OKCIIEPUMEHTAIBHBIX
TYpOB, IOAPOOHBIE pEIeHUs, CIUCKU U PoTorpaduu nodeauresnei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
Cucrema IUCTAaHIIMOHHOTO OOYy4Y€HHs, HalpaBlieHHas B IEPBYIO Oudepelb Ha MOATOTOBKY K
OJIMMIINAIaM BCEX YPOBHEH — OT HIKOJIBHBIX 10 MexayHapogHoi. CalT conepKUT OrpOMHOE
KOJMYECTBO 3ajJ]ay, CrpyNIHPOBAaHHBIX KaK IO TeMaM, Tak WU 1o onumnuaaaMm. [lo Bcem
OCHOBHBIM pa3zjielaM XUMHMHM NpUBEAEH TEOPETUUYECKUH MaTepuajl M pa300paHbl pELICHUs
TUIOBBIX 3a/1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)
[lopran mno HaHoTexHosorusM. OCHOBHasg Lenb— pa3BUTUE o00Opa3oBaHus B o0iacTu
HAHOTEXHOJIOTUH Y MOATOTOBKA K MHTEPHET-OJIMMITMA/IE 110 HAHOTEXHOJIOTUSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)
Hanéxnast crnpaBouyHas wuHpopManMs O XHMHYECKHX OJEMEHTaX M HUX CBOMCTBax (Ha
AHTJIMICKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/)
Pycckos3pI4HBIN CalT O CBOMCTBAX XUMUYECKHUX JIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv)
Hexommepueckuii cailT oHaltH-00pa30BaHus, COAEPKUT MHOTO UHTEPECHBIX 00pa30BaTeIbHbIX
KypCOB U BHUJCOJEKLUUN 1JI1 IIKOJIBHUKOB, CTYJIEHTOB M yuuTeneill. EcTh HECKOIBKO KypCOB IO
XMMUH.

12. http://gotourl.ru/4800 (https://www.cas.org/)
Caiit Chemical AbstractService — caMblif aBTOPUTETHBI B MUPE XMMHHU HH(OPMaLMOHHBIN
UHTEPHET-pecypc (CaiT IIaTHbIN).

13. http://www.organic-chemistry.org/
[Topran no opraHUYECKON XMMHUH HA aHTJINHCKOM SI3BIKE.

14. http://www.xumuk.ru
CaliT 0 XMMHUU: KIacCUYeCKUe yUeOHUKH, CIIPAaBOYHHUKH, SHIIUKIONEINH, TOMCK OPraHMYECKUX U
HEOPraHWYECKUX PEAKIIMH, COCTAaBICHUE YPABHEHUM pPEaKIUl.

15. http://orgchemlab.com/
CaiiT, mOCBAMIEHHBIN MTPAKTHYECKON paboTe B 1a00paTOpHH.

5. KOHTpPOJIb ¥ OLIEHKA Pe3yJbTATOB OCBOCHHS 0011e00pa30BaTeIbHOM
AUCUMILTHHBI
KoHTposib M OIlEHKA pPacKpBIBAIOTCA Y€pe3 AUCIUIUIMHAPHBIE PE3yJbTaThl,
YCBOCHHBIC 3HAHUSI U MPUOOPETEHHBIE CTYICHTAMU YMEHHsI, HAIllpaBJICHHbIC HA
dbopmupoBaHue 00X U MPO(HECCUOHATBHBIX KOMIIETEHIIUM.

Oo6mas/ Paznen/Tema Tun oueHOYHbIX MEPONPUATHH
npogeccuoHa
JIbHasI
KOMIIeTeHIHs

Pa3nes 1. OcHOBBI CTPOCHHUSI BeLIeCTBA
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OK 01

1.1Ctpoenue atomoB
XUMHUYECKUX 3JIEMEHTOB U
MIPUPOJA XUMUYECKON
CBSI3U

1. Tect «CTpoeHHE aTOMOB XUMUYECKUX
3JIEMEHTOB M MPUPO/Ia XUMUUYECKON CBSI3M.

2. 3a1a4n Ha COCTABJICHUES XUMUYCCKUX
(hopmys IByXaTOMHBIX COEMHEHUH (OKCHIOB,
Cynb(pUA0B, TUAPHUIIOB U T.I1.).

3. 3amaHnus Ha MCIOJb30BaHHE XHMMHYCSCKOM
CUMBOJHUKM U Ha3BaHUM COCIMHEHHUM IO
HOMEHKJIAType  MEXIYHapOJHOTO  COH3a
TEOPETHUYECKOW M IPUKIATHOM XUMHUU U
TPUBHAJIBHBIX HAa3BaHWH JJII COCTaBIICHUS
XAMUYECKHUX dbopmyn JIBYXaTOMHBIX
COEIMHEHUI (okcuaoB, CyJb(pHUI0B,
TUAPUZIOB U T.I.) U JPYTUX HEOPTraHUYECKUX
COEIMHEHHH OTACIBHBIX KJIACCOB

OK 01
OK 02

1.2 Ileproanueckuii 3aKOH
u tabmuma J[.1.
Menneneena

1. Tect «MeTamnnueckue / HEMETANINUECKUE
CBOICTBA, AIEKTPOOTPHUIIATETLHOCTD U
CPOJICTBO K AJIEKTPOHY XUMUYECKUX
3JIEMEHTOB B COOTBETCTBHUE C UX AJIEKTPOHHBIM
CTPOEHUEM M MOJIOKEHUEM B MEPUOINYECKOM
CHCTEME XMMHYECKHUX deMeHToB JI. 1.
Menneneenay.
2. IlpakTueckue 3a/laHust HA YCTaHOBJICHUE
CBSI3U MEXIY CTPOCHHEM aTOMOB XUMUYECKUX
3JIEMEHTOB ¥ MIEPUOUIECKUM U3MEHEHUEM
CBOMCTB XMMHYECKHUX DJIEMEHTOB U UX
COCIUHEHHI B COOTBETCTBUH C ITOJIOKECHUEM
[Tepronuueckoit cucreme.
3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHUE 3a/IaHMsI HA XapaKTEePU3AIHIO
XAMHUYECKHX DJIEMEHTOB: «MeTamandeckue /
HeMeTaJJIMUeCK1e CBOMCTBA,
3JIEKTPOOTPUIIATEIBHOCTh U CPOACTBO K
JJCKTPOHY  XUMHUYECKHX  JJIEMEHTOB B
COOTBETCTBHUE C UX BJIECKTPOHHBIM CTPOCHHUEM
U TIOJIOKEHUEM B TEPHUOJIUYECKON CHUCTEME
xuMmudeckux daemenToB .M. MengeneeBay

Pazjnen 2. XuMuueckue peakuuu

OK 01
OK 04

2.1 THOBI XUMHYECKUX
peaxkuui

1. 3amaun Ha cocTaBlIeHUE YPaBHEHHIA
peaKuuii:

— COCMHCHMSI, 3aMEIIICHUS, PA3TI0KEHUS,
oOMeHa;

— OKHMCIIMTENBHO-

BOCCTAaHOBHUTEIBHBIX PEAKIIUN C
HCTIOIb30BAaHUEM METO/Ia JIEKTPOHHOTO
OajaHca.

2. 3ajauu Ha pacyeT Macchl BEUIECTBa WU
00BéMa

ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,




Macce Wik 00bEMY OHOTO U3 YUaCTBYIOIIUX B
pEeaKIK BELIECTB; PACUETHI

Maccel  (00B€Ma, KONHMYECTBa BEIIECTBA)
NPOJIYKTOB PEAKIMH, €CIIM OIHO M3 BEIIECTB
HMCCT IPUMCECHU

2.200eKTpoauTHyIecKas
JUCCOLMAanus U HIOHHBIN
obMeH

1. 3aganus Ha COCTAaBIEHUE MOJEKYJISPHBIX U
HMOHHBIX PEAKIUI C yYaCTUEM KHUCIIOT,
OCHOBAaHMH U COJIEH, YCTAHOBJIEHUE U3MECHEHUS
KUCJIOTHOCTH CPEbI

2. JlabopatopHas pabota "Turnbl XUMHYECKUX
peaxiuit"

Pa3znen 3. CTpoeHue M CBOIICTBA HEOPraHUYECKUX BellleCTB

OK 01

[IK-10.1
ITK-11.1
[IK-11.2

3.1Knaccuduxkarus,
HOMEHKJIATYpa U CTPOCHHE
HEOPTaHMYECKUX BEIIECCTB

1. Tect «HomeHkatypa u Ha3BaHuE
HEOPraHMYECKUX BEIIECTB UCXOS U3 UX
XUMHAYECKON (POPMYITBI T COCTABIICHHE
XUMHUYECKON (OpMYJIbl UCXOJIS U3 HA3BAHUS
BEILIECTBA 10 MEXYHAPOAHOW UITN
TPUBUAIBHOM HOMEHKJIATYPE».

2. 3aga4m Ha pacyeT MacCOBOM J10JIA (MacChl)
XMMHUYECKOT0 3JIEMEHTa (COeTUHEHNUS) B
MOJIEKyJie (CMECH).

3. IlpakTuueckue 3aaHus M0 KIacCUPUKAIIH,
HOMEHKJIAType M XUMHUYECKUM (popMyiiam
HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX
KJIaCCOB.

4. IlpakTuyeckue 3aJaHus Ha OIPEICICHUE
XAMUYECKOM  aKTUBHOCTH  BEIICCTB B
3aBHCHMOCTH BHJa XMMHYECKOM CBS3H U THIIA
KPUCTALIMYECKON PEIIECTKU

OK 01
OK 02

IIK-10.1
[IK-11.1
IIK-11.2

3.2OU3NKO-XUMUYECKHUE
CBOMCTBA HEOPTaHUYECKHUX
BEIIECTB

1. Tect «OCOOEHHOCTH XUMHYECKUX CBOICTB
OKCHJIOB, KUCJIOT, OCHOBaHUH, aM(OTEPHBIX
TUAPOKCHUJIOB U COJICH.

2. 3agaHus Ha COCTaBJICHUE YPAaBHEHUI
XUMUYECKHUX PEAKLUN C y4aCTHEM IPOCTBIX U
CJIOXKHBIX HeopraHqucxnx BCIICCTB: OKCHUJI0B
METaJIJIOB, HEMETAJIJIOB ¥ aM(OTEPHBIX
9JIEMEHTOB; HEOPTAHUYECKUX KHUCIIOT,
OCHOBaHHUI 1 aM(pOTEPHBIX THIPOKCHIOB,
HEOPTraHUYECKHUX COJICH, XapaKTEPU3YIOMIUX HX
CBOICTBa U CIIOCOOBI OTyUEHUSI.

3.1IpakTUKO-OPUEHTUDPOBAHHBIE
TEOpETUYECKHE 3a/laHusi Ha CBOMCTBA H
I0JIyYEHUE HEOPTAaHUYECKUX BELECTB

OK 01
OK 02
OK 04

3.3UnenTuduxanus
HEOPraHMYECKUX BEIECTB

1. ITpakTHKO-OpHEHTUPOBAHHBIC 3aJaHUS T1O
COCTaBJICHUIO XUMHUYECKUX PEaKLUi ¢
y4acTUeM HEeOpPTaHUYEeCKUX BEIECTB,
WCTOJIb3YEMBIX JJIS1 UX UACHTH(PHUKAIUY.




2.JlaGopatopHass paborta: “HueHTHUdUKAIHS
HEOPraHWYECKUX BEIIECTB’

Pa3nea 4. CTpoeHue H CBOMCTBA OPraHu4YeCKHX BellleCTB

OK 01 4.1 Knaccuduxkarus, 1. 3agaHust Ha COCTaBJICHUE HA3BAHUM
[IK-10.1 CTPOCHHE U HOMEHKJIATypa | OPTraHMYECKUX COCIUHEHUH IO TPUBUAIBHON
HK-11.1 OpPraHMYECKUX BEILECTB WM MEKIYHApPOJHOW CUCTEMAaTHYECKON
[K-11.2 HOMEHKJIaType.
2. 3aaHus Ha COCTaBJICHUE MOJHBIX U
COKpAIIIEHHBIX CTPYKTYPHBIX PopMyT
OpPraHMYECKUX BEILECTB OTIEIbHBIX KJIACCOB.
3. 3agaun Ha oIpeaeneHUe npocTeiien
(GbopMyIIbI OPraHUYECKON MOJIEKYJIbI, UCXOIs
M3 DJIEMEHTHOr0 cocTana (B %)
OK 01 4.2CBoiicTBa opranuyeckux | 1. 3ajaHus Ha COCTaBJICHUE YPaBHCHUI
OK 02 COCIMHEHUN XUMUYECKUX PEAKLUN C y4acTUEM
OK 04 OPraHMYECKHX BEIIECTB HA OCHOBAHUU UX
[1K-10.1 COCTaBa U CTPOCHMUS.
HK-11.1 2. 3ajaHus Ha COCTaBICHUE YPAaBHEHUN
[IK-11.2 XUMHUYECKHUX PEaKLMH, WILTIOCTPUPYIOIINX
XMMHUYECKHE CBOICTBA C yUETOM MEXaHU3MOB
MIPOTEKAHUS JAHHBIX PEAKIN U T€HETUYECKON
CBSI3M OPraHUYECKHX BEIIECTB Pa3HbIX
KJIaCCOB.
3. PacyeTHble 3a1auu IO ypaBHEHUSAM pPeaKIuil
C Y4aCTHEM OpraHUYECKHX BEIIECTB.
4. JlabGopatopHas pabota “TlpeBparieHus
OpPraHWYECKHUX BEUIECTB TP HATPEBAHUM"
OK 01 4.3 Nnentudukanus 1.IIpakTuKO-OpUEHTUPOBAHHbBIE 3aJaHUSI 110
OK 02 OPraHUYECKHUX BEIIECTB, UX | COCTABJICHUIO XUMUYECKUX PEAKLIUN C
OK 04 3Ha4YECHHME U IPUMEHEHHUE B | yYaCTUEM OPraHNYECKHUX BEIIECTB, B T.4.
[1K-10.1 OBITOBOM U HCIIOJIb3YEMBIX ISl UX UICHTU(DUKAIIH B
II:IHIE-} }; IPOM3BOJICTBEHHOI OBITY U TIPOMBITITIEHHOCTH.

ACATCIIBHOCTH YCJIOBCKaA

2.JIaboparopHass pabora: “UnenHTuduxarus
OPTaHWYECKUX  COCJMHEHUH  OTACIBHBIX
KJIacCoB”

Pasnen 5. KunHernyeckne M TepMOAUHAMHMYECKHE 3aKOHOMEPHOCTH NPOTEKAHMS
XMMHYECKHX peaKuui

OK 01
OK 02

ITK-10.1
IK-11.1
ITK-11.2

5.1CKOpOCTh XUMHYECKUX
peakuuii. XuMu4ecKoe
paBHOBeCHE

[IpakTuKO-OpHEHTUPOBAHHbBIE TEOPETUUECKHE
3aJJaHMs Ha aHau3 (PaKTOPOB, BIMSAIONIUX Ha
W3MEHEHHE CKOPOCTH XMMMYECKON pEeaKIHH.
[IpakTUKO-OpUEHTUPOBAHHBIE 3aJaHUsl Ha
npumeHenne npuHuuna Jle-Illatense mns
HaXO0XICHUS HaIpaBJICHUS CMEILEHUs
paBHOBECHS] XUMUYECKOW peakluu U aHallu3
(GakTopoB,  BIMAIOLIMX HAa  CMEILEHHUE
XMMHUYECKOTI0 PaBHOBECHUS

Pa3znen 6. PacTtBopbl




OK 01

6.111ondarue o pacTBopax

1. 3amaun Ha MPUTOTOBIIEHUE PACTBOPOB.

OK 02 2. IIpakTHKO-OPHEHTHPOBAHHBIE pACUETHBIE
MK-10.1 3aJaHusd ~ Ha  JWUCHEPCHBIE  CHUCTEMBI,
TIIK-11.1 HCIIOJIb3yEMbIE B OBITOBOM u
MK-11.2 IIPOU3BOJICTBEHHOH EATEIBHOCTH YeOBEKa
OK 01 6.2lccnenoBanue cBoiictB | JlabopaTopHas pabota
OK 04 pacTBOpOB “IIpuroroBienue pacTBOpoB”
[IK-10.1
IK-11.1
MK-11.2

Paznen 7. Xumusi B ObITY M IPOU3BOJCTBEHHOM 1€AATEJILHOCTH YeJI0BeKa
OK 01 7.1 Xumus B ObITYy U [Touck 1 aHamu3 KEMCOB O IPUMEHEHUHU
OK 02 MIPOU3BOJICTBEHHOM XMMHMYECKHX BEIIECTB U TEXHOJIIOTUH C y4ETOM
OK 04 NeSTeNbHOCTH YeoBeKa Oyny1iiei mpodeccHoHaATBHON AeITeTbHOCTH
OK 07 10 TEMaM: KOHCTPYKLIMOHHBIE MaTEpUabI,
[K-10.1 MaTepHabl Ui AIEKTPOHHUKH,
MK-11.1 HaHOMAaTepHaJlbl, ICTOUHUKH SHEPTUH,

[K-11.2

JICKaApCTBCHHLIC BCIICCTBA, OBITOBAsT XUMHUSL.




