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PaGouas nporpamma oiieo6pasosatenbHoi aucuumuasl OJ1.12 Xumus  paspabortana Ha
ocHOBe TpeOOBaHUM:

—  (esepaibHOTO TOCY/IAPCTBEHHOrO 0OPA30BATENbHOrO CTAaHJIApTa CPEIHEro OGLIEro
00pa3oBaHHs yTBEPKIEHHOrO NpHKasoM MunoOpuayku Poccum ot 17.05.2012 N 413
(3aperucrpuposano B Mustocte Pocenn 07.06.2012 N 24480)(Penakuus ¢ H3MEHEHHAMH
ot 12.08.2022N 732);

denepanbHOTo TOCYIAPCTBEHHOT0 06Pa30BaTENLHOTO CTAH/IAPTA CPEHEr0 IPO(ECCHOHATEHOTO
obpasoBanus o cremransHocTH/mpodeccun 49.02.01 MusnuecKkas KyabTypa.
C y4eTOM:

— mnpoduns monygaeMoro o0pazoBaHus.

— [OpHMEPHOH IIPOrpamMMBl;

— peKOMeHJALMil 110 MONYYeHHIO cpeHero odmero obpa3oBaHHMsA B HpEeaX OCBOSHHA
o6pa3oBaTebHO MPOrpaMMBl CpefiHEro MpodecCHOHATBHOr0 00pa3oBaHus (MMCHEMO
JlenapraMenTa TOCYJapCTBEHHOH MONHTHKH B cepe cpenHero npoheccHOHATBHOrO
o6pasoBanus 1 mpodeccuonansroro ooydenns ot 01.03.2023 Ne 05-592);

— METOIHYECKHX PeKOMeHIaIlHH 1o COCTaBIEHHIO pabounx IporpamMM
061meo6pasoBaTebHbIX JHCHUILIAH € y4eTOoM TNpo(eCcCHOHANBHOM HAalpaBleHHOCTH
mporpamm  cpensero npodeccHonamsHoro obpasosanms (IMMKPC u  IIIICC3)
paszpaborannbix Ha 6ase IBIIOY PJI «KITIIK»

Pa3paboTunk:

- Maromezosa Mapusa AHBapoBHa, npenoaasarens xumuu [BITIOY PJIKIIIK
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1. ACIIOPT PABOYEM ITPOT'PAMMBI
OBIIIEOBPA30OBATEJIBHOMN JUCIHUATIIAHBI

1.1. Ob6aacTh NpUMEHEeHUs! IPOrpaMMbl

PaGouass mporpamma 001I€00pa30BATENLHON MUCIUIUITMHBL «XHUMHS» SBISETCS YaCTHIO
IporpaMMbl  TOATOTOBKM  CIIELUAJIUCTOB  CPEJHEro  3BEHA/IPOrpaMMbl  MOATOTOBKHU
KBAJTM(HUIMPOBAHHBIX pabOUMX U CIy’KaIIUX) MO CIenruanbHOCTU 49.02.01 dusnyeckas KyIbTypa.

ITporpamma 00611€00pa30BaTENbHON AUCHUILUIUHBI «XUMHSD» MOXKET OBITh HCIIOJIb30BaHa B
npoeCCUOHATBHBIX ~ 00pa30BaTENbHBIX  OPTaHU3AIMIX, PEAIM3YIOMUX  00pa3oBaTEIbHYIO
porpaMMy cpegHero oOmero oOpa3oBaHUs B Ipejaeiax OCBOEHHMsS MPOrpaMM IOATNOTOBKH
KBAJTM(HUIIMPOBAHHBIX pabOUnX, CIIyKAIIUX U CICIUATUCTOB CPETHETO 3BEHA.

1.2. MecTo OMCUMIUIMHBI B CTPYKType OCHOBHOIl mpodeccHOHAIbHOH 00pa3oBaTe/bLHOI
nporpammsl (IINICC3/IIIIKC3):

OOmieobpa3oBarenbHas AUCHUILUIUHA «XHUMUS» HU3ydaeTcs B 00me00pa3oBaTEIbHOM IIHKIIE
yueonoro rutana [IITCC3/TIITKC3 na 6a3e 0CHOBHOT'O OOIIEro 00pa30oBaHus C TOJYYCHHEM CPEIHETO
o01miero oopazoBaHusl.

OOmieoOpa3oBarenbHass ~ JUCHUIUIMHA  «XUMHSD  SBISICTCS  OOS3aTENbHOW  YacThIO
00111€00pa30BaTEIILHOTO IIMKJIa OCHOBHOUM 00pa30BaTelIbHON MpOrpaMMel B cootBeTcTBHH ¢ PI'OC
no conenuanbHOCTU 49.02.01 dusudeckas KyiabTypa.

1.3. Heap aucuuniauabl «Xumus»: opMUpoBaHHE Y CTYJAEHTOB MPEACTABICHUS O XUMHUECKON
COCTAaBISIIOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MHpAa KakK OCHOBBI IIPUHATHA pELICHUH B
KU3HEHHBIX U IIPOU3BOJICTBEHHBIX CUTYALUSAX, OTBETCTBEHHOIO IIOBEICHUS B IPUPOJTHOM CpeEIe.

2. PE3YJBTATBI OCBOEHUS OBIHIEOBPA30OBATEJIBHBIX JAUCHHUIIJIMH C
YYETOM NPO®ECCHUOHAJIBHOM HAITPABJIEHHOCTH IPOT'PAMM CIIO
2.1. Ilnanupyemble Ppe3yjbTaTbl OCBOCHUS O00HIE00PA30BATEJILHOW JUCUMILIMHBI B
coorBercTBHM ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO
B pesynbpTaTe ocBoeHms oj oOydarommiics nomkeH oBiaaeth JIP, MP, TIPB(®PI'OC
COO0); OK, IIK, ITPY (®I'OC CIIO):

@1rocC CO0
Kopn pe3yabrara | HaumeHoBaHue pe3yjbTarTa

JIM4HOCTHBIE pe3yIbTaTh

JIP 01 YyBCTBO TOPJOCTH M yBaXEHUA K HUCTOPUM U  JOCTHIKEHUSAM
OTE€YECTBEHHON XMMUYECKOW HAYKH; XUMUYECKU IPAMOTHOE MOBEJCHUE B
npoeCCUOHATBHON JIeATENPHOCTA W B OBITYy NpU OOpalleHuu ¢
XMMHYECKUMHU BELIECTBAMH, MaTepHalaMU U MPOLIECCAMHU.

JIP 02 TOTOBHOCTb K MPOIODKCHUIO 00pa30BaHKs U TIOBBIILICHUS KBATH(DUKAIINH
B m30paHHOW TPO(PECCHOHANBHON MAEATENBHOCTH W  OOBEKTUBHOE
OCO3HAHHUE PO XUMHYCCKUX KOMIIETCHIIMI B ATOM.

JIP 03 YMEHHE UCTIOIb30BaTh JOCTHKEHHUS COBPEMEHHON XUMUUYECKON HAyKU U
XMMHUYECKHX TEXHOJIOTUH /IS TOBBILIEHUS COOCTBEHHOTO
MHTEJUIEKTYyalIbHOT'O pa3BUTHS B BHIOpAaHHOM PO ecCHOHATBHON
JESITEIbHOCTH.

MeTaHpeI{MCTHLIe PE3YIIbTAThI

MP 01 WCMOJIb30BAHUE PA3JIMYHBIX BHJIOB IO3HABATEJIBHOW AEATEIBHOCTH U
OCHOBHBIX  HMHTCIUICKTYaJbHBIX  omepanuii  (ITOCTAaHOBKH  3aJauH,




(dhopMyIHpOBaHMS TUTIOTE3, aHATKM3a U CHHTE3a, CPaBHEHHS, 0000IICHNUS,
CUCTEMAaTH3aIlMH, BBISABICHUS NMPUYUHHO-CIICJICTBEHHBIX CBS3CH, IMOMCKA
aHaJIoroB, (OPMYJIUPOBAHHS BBIBOJOB) IS PEIICHUS TOCTABICHHOU
3aJla4¥, TPUMEHEHUE OCHOBHBIX METOJIOB TIO3HAHMS (HAOIIOACHMS,
HAy4YHOTO DKCIEPUMEHTA) JJI U3YyUEHUS PA3IMYHBIX CTOPOH XUMHUYECKUX
OOBEKTOB M TMPOIECCOB, C KOTOPHIMH BO3HUKAaEeT HEOOXOIUMOCTh
CTaJIKUBAThCsI B MpodeccCHOHANBHOM cdepe.

MP 02

HCIOJIb30BAaHNE PA3JIUYHBIX HCTOYHMKOB Ul IOJYUYEHHUS XUMHYECKON
uH(poOpMallMi, yMEHHE OLIEHUTh €€ JOCTOBEPHOCTb MJIsi JIOCTHKEHUS
XOPOIIKX Pe3yJIbTaTOB B MPO(hecCHOHAIBHOM chepe;

[IpeameTHbIC pe3yabTaThl 0230BOI0 YPOBHS

I1P601

c(OPMHPOBAHHOCTh TPEACTABICHUNH O MeCTe XHMHUU B COBPEMEHHOMN
HAay4yHOM KapTHHE MHpa; MOHHMAaHUE POJIM XMMHUU B (HOPMUPOBAHUU
Kpyro3opa u (yHKIHOHAJIHHOH TI'PAaMOTHOCTH YeNOBEKa MJIS PELICHHS
MPAaKTHUYECKUX 3a1a4;

I1P602

BJIaJICHUE OCHOBOIIOJIATAIOIIMMHA XUMUYECKUMH IOHATUSMHU, TCOPUSIMH,
3aKOHAMH M 3aKOHOMEPHOCTSIMH; YBEPEHHOE IIOJIb30BAHME XUMHUYECKOU
TEPMUHOJIOTMEN U CUMBOJIMKOM;

I1P603

BJIaJICHUE OCHOBHBIMH METOJAMU HAYYHOI'O0 NTO3HAHUSA, UCIIOJIb3YEMBIMU B
XUMUU: HaAOMIOJCHUEM, ONHCAaHUEM, W3MEPEHUEM, OKCIEPUMEHTOM;
yMeHHe 00pabaThiBaTh, OOBACHATH PE3YNIbTATHI MPOBEACHHBIX OMBITOB U
JienaTh BBIBOJIBI; TOTOBHOCTH M CIIOCOOHOCTH TPUMEHSATh METOIBI
MO3HAHUA IPU PENICHUU MPAKTUYECKUX 3a1ay;

[1P604

Cq)OpMI/IpOBaHHOCTB YMCHHA  JaBaTb  KOJIWMYCCTBCHHBLIC OHLHCHKU U
OPOU3BOJUTDL PACUYCTHI 10 XUMHWYCCKHUM (bopMleaM U YpaBHCHUAM,

ITP605

BJIAACHUC TIIpaBUJIaMU TCXHHUKU 0e30IMacHOCTH IIpu HCIIOJIB30BAaHUU
XHUMHUYCCKUX BCIICCTB,

I1P606

CCI)OpMI/IpOBaHHOCTL COOCTBEHHOI IIO3HMIINHU 110 OTHOILICHUIO K
XUMHYECKOU I/IH(I)OpMaI_[I/II/I, HOJ'Iy‘-IEICMOfI M3 pa3HbIX UCTOYHUKOB.

[TpenMeTHbIC pe3yabTaThl HA YIIyOJICHHOM YPOBHE

[TPy 1

C(l)OpMI/IpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ (6] H606XO,I[I/IMOCTI/I J0Ka3aTCJIbCTB
npu 000CHOBAaHUH XUMHYECKHX YTBer(IleHHﬁ;

[1Py 2

c(OpPMUPOBAHHOCTh TMOHATUWHOTO ammapara IO OCHOBHBIM pa3jeiam
Kypca XMMHH;, 3HAaHUH OCHOBHBIX JJIEMEHTOB, (OpPMYT W yMEHHUS HX
MIPUMEHSITh; YMEHHSI HAXOIUTh HECTaHJAPTHBIE CIIOCOOBI PEIICHUs 3a1a4;

[TPy 3

cOpPMUPOBAHHOCTh YMEHUW MOJENUPOBATH peallbHble CHUTYyalluH,
UCCIIEeIOBaTh IMOCTPOCHHBIE MOJENH, WHTEPIPETHUPOBATH IONTYYESHHBII
pe3yJbTar;

[Py 4

c(hOPMHUPOBAHHOCTh  TPEACTABICHHH 00  OCHOBHBIX  IOHSTHAX
XMMHYECKOIO0 aHajdu3a M WX CBOWMCTBax, BJIAJICHUE YMEHHUEM
XapaKTepHU30BaTh IMOBEACHUE JJIEMEHTOB, HMCIOJIb30BaHUE MOJYYEHHBIX
3HAHUM JIJ1 ONTMCAHUS U aHAJIN3a PEATTbHBIX 3aBUCUMOCTEM.




o1'OoC C110

Kon HaumeHoBaHue pe3yjbTaTa

KOMIIETCHIIUHU

OO01111Ee KOMIIETEHIIUN

OK 01. BriOupaTh cniocoOwl perieHus 3a1ad npodecCHOHATBLHON ACSITeTbHOCTH
MIPUMEHHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM

OK 02. Hcnonp3oBath  COBpeMEHHbIE  CpEeACTBAa  IOHMCKa,  aHauu3a U
UHTEepHpeTanud HHGOpMAMH ¥ WH(POPMALMOHHBIE TEXHOJIOTHU JUIS
BBINOJIHEHUS 3a/1a4 TPOGECCUOHATIBHOMN 1eATEIbHOCTH

OK 04. OddekTHBHO B3aUMOCHCTBOBATh U PAa0OTATh B KOJUIEKTHBE M KOMAH]Ie

OK 07. ConeticTBOBaTh COXpaHEHHUIO OKpYyXarouei cpensl,
pecypcocOepexeHno, MPUMEHATh 3HaHMSA 00 W3MEHEHUH KJIMMaTa,
MPUHIUIBL OEpEXIMBOIO MPOU3BOACTBA, YPPEKTHUBHO ICHCTBOBATH B
Ype3BbIUANHBIX CHUTYaIUsIX

[TpodeccuonanbHbpie KOMIETEHIUH

K 1.1. Ornpenensars 1eIu U 3a/1a4H, TNIAHUPOBATh yUeOHO-TPEHUPOBOYHBIE
3aHSTHSL.
IIK 1.5. AHanu3upoBaTh y4eOHO-TPEHUPOBOYHBIE 3aHATHS, IPOLIECC U

pe3yJIbTaThl PyKOBOACTBA COPEBHOBATENIBHOM JEATEILHOCTHIO

IIK 3.5. Y4acTBOBATh B UCCIIEI0BATEIBLCKON U IPOEKTHON JEATEIBHOCTH B
obmacti 00pa3oBaHusl, (PU3NIECKON KYIBTYpHI U CIIOPTA

2.2. KouunyecTBO 4YacoB Ha OCBoeHHe Ppadoyeil mnporpaMMmsbl 0011e00pa3oBaTeJILHOM
AUCHMILIMHBI:

KonuuecTBo yacoB, OTBEICHHOE Ha OCBOEGHUE MPOTrpaMMbl 00111€00pa30BaTENbHON NUCIUTUIIMHEI,

B TOM YHUCIJIE:

MaKCUMaJIbHOU y4eOHON Harpy3ku o0ydaromierocs 72 yaca, B TOM YHCIIE:

00s13aTeNbHON ayJTUTOPHOM yueOHOI Harpy3Kku oOyyaromerocs 72 vaca.



3. CTPYKTYPA U COAEPKAHUE OBIIIEOGPA3OBATEJBHOM

JUCHUTINHBI

3.1 O6beM 0011€e00pa3oBaTENbHONM JMCHHUIIIMHBI M BUbI Y4eOHOH padoThl

Bun yueOHoii padoThl

Oovem 6 uacax

O0Bem 00pa3oBaTeIbLHON MPOrpaMMbl TN CHUTIIIMHBI 72
B T.Y.

1. OcHoBHOE conepxkanmne 66
BT. 4..

TEOPETHYECKOE 00YUCHHE 38
MPAKTUYCCKUC 3aHATUA 20
JlaGopaTopHbie 3aHATHS 8
2. [IpodeccuoHabHO OPUEHTHPOBAHHOE COlepKaHMe (CoaepKAHUE 6
NMPUKJIATHOTO MOIYJIs)

BT. 4.:

TEOPETUIECKOE O0YUCHHE 2
NPaKTUYICCKUC 3aHATHUA 4

WHIUBUTyIbHBIA IPOCKT (Oa/nem)**

IIpome:xxyTouHasi arTecTanus (3a4er)




3.2. TemaTH4eCcKHUil IJIaH U co/iep:KaHue 001e00pa3oBaTeJbHOM AUCHUILNIMHBI « XHMUS»

HanMenoBaHIme Conep:kanue yueOHOro MaTepuaJia (0OCHOBHOE 1 npocbeccnona.ﬂbno: ObLem dopmMupyemMbie
OPHEHTHPOBAHHOE), 1a00PATOPHBIE M MPAKTHYECKHE 3aHATHS, IPUKJIATHOH MOY./Ib KOMIIETeHIMH
pa3aesioB M TeM T — 4acoB
1 2 3 4
OcHOBHOE coepkaHmne
Pa3znen 1. OcHOBBI cTPOEHUS BellecTBA 6 OK 01
OK 02
Tema 1.1. OcHoBHOE coaep:kaHue 4 OK 01
CtpoeHue aToMOB Teoperudeckoe o0y4yeHue 2
XUMHYECKHX JJIEMCHTOB | | | CoBpeMeHHas MOAEIb cTpoeHHsI aroMa. CUMBOJIMUYECKUH SI3BIK XUMHUU. XUMHUYECKUN 2
U IPUPOJIa XUMHICCKOM JJIEMEHT. OJEKTpoHHas KoHpurypanus artoma. Kraccuuxanus XUMHUYECKHX
CBA3H 3JIEMEHTOB (s-, p-, d-3eMeHTHI). BaneHTHbIe 21eKTpoHbl. BaneHTHOCTh. DIeKTpoHHAs
MIpUPO/Ia XUMHUUYECKON CBSI3U. DJIEKTPOOTPULIATENBHOCTh. Buabl XuMu4eckon CBSA3U
(KoBaJIeHTHAs!, MOHHAs, METAJUIMYECKAs, BOJOPOIHAS) M CITOCOOBI ee 00pa3oBaHMUs
IIpakTnyeckue 3aHATHUS: 2
1 | Pemenue npakTudeckux 3aaHuii 1o kjiaccuuKaluy, HOMEHKIATYpe U XUMUYECKUM 2
(dopMyaM HEOPraHMYECKUX BEIECTB Pa3IMYHbIX KJIACCOB.
Tema 1.2. OcHoBHOE coJep:kaHue 2 OK 01
[Tepuonnyeckuii 3akon | Teopermyeckoe odydyenue 2 OK 02
u tabimuna J1.1. 1 | Tlepuomnueckas cucTEMaA XUMHUYECKUX 3JIEMEHTOB J.N. Menneneena. 2
Menneneena 3aKOHOMEPHOCTH HM3MEHEHHUS! CBOMCTB XUMHUYECKUX 3JEMEHTOB, 0Opa3yeMbIX HMHU
IIPOCTBIX M CJOXHBIX BEUIECTB B COOTBETCTBUU C IIOJIOKEHUEM XMMHUYECKOIO
aneMeHTa B [lepuoauyeckoii cucreme.
IIpakTHYeckHe 3aHATHSA:
Paznen 2. XumMmuuyeckue peakimuu 10 OK 01
OK 04
Tema 2.1. OcHoBHOE cojiep:KaHue 6 OK 01
Tumel XuMu4ecKux Teopernueckoe o0yyenue 4




peakiuit

Knaccudukanus u TUITbI XUMUYECKHX PEAKIMNA C y4acTHEM HEOPTaHWYEeCKUX BEIIECTB.
CocraBneHre ypaBHEHUH peakuidi COeAMHEHUS, Pa3JI0KEHHUs, 3aMEIICHHs, OOMEHa, B
T.4. peaKuHﬁ FOpeHI/ISI, OKHUCJIICHUA-BOCCTAHOBJICHUS.

VYpaBHEHUsSI OKHUCJIEHHUS-BOCCTAHOBJICHHS. (CreneHb OKUCIECHUS. OKUCIUTENb U

BoccTaHOBUTENb. COCTaBJI€HHE W YpaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MeTOIOM DJIIEKTPOHHOro OamaHca. OKHCIUTENbHO-BOCCTAHOBHUTEIbHBIC
peakiuu B MPUPOJAE, MPOU3BOJCTBEHHBIX IIpolleccCaX M KU3HEAEATEIbHOCTH
OpraHu3MOB

KomunuecrBennrsle oTHOIIeHUS B XuMHU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B
XMMHU MW PACUCTHI IO YPABHCHHAM XHUMHUUYCCKHX peaKHHfI. Mons kak CAUHUIIa
KOoJMuecTBa BemiecTBa. MomsipHas Macca. 3aKOHbl COXPAaHEHHS MacChl M SHEPTHUU.
3akoH ABoraapo. MomsipHblil 00beM ra3zoB. OTHOCHUTEIbHAS TIJIOTHOCTD Ta30B.

IIpakTH4yecKkue 3aHATHA:

1

PacdeTsl 0 ypaBHEHUSIM XMMHUYECKHX PEAKIMH C MCIIOJIB30BAaHHEM MAacChl, 00beMa
(HOpMasbHBIE YCIOBHS) Ta30B, KOJUYECTBA BEIIECTBA.

Tema 2.2.
DJIIEKTPOIUTHYECKAS
JUCCOLIMAIUS U MIOHHBIN
oOMeH

OcHoBHOe coep:xaHue

TeopeTrnueckoe 00yuenue

1

Teopus anexTponuruyeckoil auccouuanuu. VoHBI. DJEKTPOJIUTHI, HERJIEKTPOJIUTHI.
Peaknun wonHoro oOmena. CocTaBieHHWE peakIMii HMOHHOTO OOMEHa MyTeM
COCTAaBJICHUS UX IOJIHBIX M COKPAILlEHHBIX MOHHBIX ypaBHEHHH. KucioTHO-0CHOBHBIE
peakuuu. 3aaHNs Ha COCTaBJIEHUE MOHHBIX peaKLUil

IIpakTnyeckue 3aHATHUS:

1

KonTpoabHas padora 1 CtpoeHue BenecTBa 1 XUMUYECKHE PEaKIIuu

OK 01
OK 04

Pa3nes 3. CTtpoeHue u CBOIMCTBA HEOPTaHMYECKHUX BellleCTB

16

OK 01
OK 02




OK 04

IK 1.1
IIK 1.5
IIK 3.5
Tema 3.1. OcHoBHOe coep:xaHue OK 01
Knaccudukanus, Teopernyeckoe 00yueHue OK 02
HOMEHKJIaTypa u 1 | Tlpeamer Heopranuyeckoi xumuu. Kiaccupukamus HEOPraHMYECKUX BEIECTB. IK 1.1
CTpOEHHE [Ipoctbie U cinoxHbie BeliecTBa. OCHOBHBIE KJIACCHI CIOKHBIX BENIECTB (OKCHIIBI, 1K 1.5
HEOPraHUYECKHUX TUIPOKCHJIBI, KUCIIOTHI, COJIM). B3aUMOCBSI3b HEOPraHMYECKUX BELIECTB. ArperarHpie 1K 3.5
BCILICCTB coctossHMsl  BemiecTBa. Kpucrammumdeckue u  amopdHbIE  BemecTBa. | HUIbI
KPUCTAINIMYECKUX PEIIEeTOK (aToMHasi, MOJEKYJsSpHas, HOHHas, MeTaJlIMuecKas).
3aBUCUMOCTh (DU3UYECKUX CBOMCTB BEIIECTBA OT THIMA KPUCTAUIMYECKOW PEIICTKHU.
3aBUCUMOCTh XUMHUECKOW aKTUBHOCTH BELIECTB OT BUAA XMMUYECKOH CBSI3M U THUIA
KpHUCTaNIn4eckoil pemerku. [IpuunHel MHOrooOpasus BeIecTB
IIpakTnyeckue 3aHATHUS:
1 | Pemienre mpakTHUeCKUX 3aJaHUM MO KJIACCU(PHUKAIMK, HOMEHKIATYpe U XUMHUECKUM
(dbopMyllaM HEOpPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIacCOB(yrapHbIM ra3s, yrieKUCIbIN
ra3, aMMHaK, TallleHass W3BECTb, HErallleHas W3BECTb, NHUTHEBAs COJa M APYTUX):
Ha3bIBaTh M COCTaBIATH  (OPMYJbl  XMUMHUYECKUX  BEIIECTB,  OMNPEAETSThH
MIPUHAJJIEKHOCTD K KJIaccy.
Tema 3.2. OcHoBHOe coaep:xaHue OK 01
DU3UKO-XUMHUYECKHE Teopernyeckoe o0yyenue OK 02
CBOICTBa 1 | Meramibl. O0mue Gpuznyeckre U XUMUYECKHE CBOMCTBA MeTaIOB. CrocoOb! IK 1.1
HCOPraHM4CCKuX II0JIy4€HHUs. 3HaUEHUE METAJVIOB M HEMETAJIJIOB B IIPUPOJIE U KUZHEAEATEIIBHOCTH IIK 1.5
BCLICCTB 4eJI0BEKa M Opranu3MoB. Kopposust METAILIOB: BUJIBI KOPPO3UH, CIIOCOOBI 3aIUTHI 1K 3.5
METAJJIOB OT KOPPO3UU
2 | Hemertamnsl. O6mue Gpuznyeckre U XUMUYECKHE CBOMCTBAa HEMETAIIOB. TUITMYHbIE

cBoiictBa HemeTauioB [V— VII rpynn. Knaccugukarus u HOMeHKIIaTypa COeAMHEHUN




HEMCTAJIJIIOB. prTOBOpOTH OMOIreHHBIX 2JIEMEHTOB B mmpupoac

3 | XuMHYecKue CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUYECKHUX BEIIECTB (OKCHUIIOB,
TUAPOKCHUJIOB, KUCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB MTPOCTHIX
BEIIECTB, BOJOPOIHBIX COCTMHEHUM, BBICIINX OKCUOB U THAPOKCH]IOB

IMpakTHyeckue 3aHATHS: 2
1 | CocraBneHue ypaBHEHHUH XMMHYECKHUX PEAKUUH C y4acTHEM IPOCTHIX M CIOXKHBIX 2
HEOPTaHMYECKUX BEIIECTB: METAIIOB M HEMETAJIOB;, OKCHIOB METAJIOB, HEMETAJUIOB
U aM(OTEPHBIX 3JIEMEHTOB; HEOPraHMYECKHX KHCJIOT, OCHOBAaHMM M aM(pOTEpHBIX
THIIPOKCHUIOB; HEOPTAaHMUYECKUX COJICH, XapaKTEPH3YIOIUX UX CBOWCTBA.
Perienne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI Ha CBOMCTBA, COCTaB,
MoJIyyeHHe M 0e30MacHOe MCIOJIb30BaHUE Ba)KHEHIINX HEOPraHMYECKUX BEIECTB B
OBITY U IPAKTUYECKOM JIeSITETLHOCTH YeJIOBEKa
Tema 3.3. OcHoBHOe coaep:xaHue 4 OK 01
Wnentudukarnms Teopernueckoe o0yyeHue - OK 02
HEOPraHMYECKHUX JlabopaTopHble 3aHATHSA 2 OK 04
BEIICCTB 1 | JlabopaTtopHas pabota «neHTudukanmst HeOpraHMUECKUX BELIECTB» 2
Pemienne SKCIEpUMEHTAIBHBIX 3a7ad IO XHUMHYECKHMM CBOHCTBAM METAJIOB U
HEMETAJJIOB, [0 PACTIO3HABAHUIO U MOJyUYEHHIO COSANHEHUH METAJUIOB M HEMETAJLJIOB.
WNneHTtudukanysi HEOPTaHUYECKHX BEHIECTB C HCIOJb30BAHMEM WX (PH3UKO-
XUMHAYECKHX CBOMCTB, XapaKTEPHBIX KAUeCTBEHHBIX peakiuii. KauecTBeHHBIE peakinn
Ha cynbdaT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHUS
IpakTHyeckue 3aHATHUS: 2
1 | KonTposbHnas padora 2 CBoiicTBa HEOPraHMUECKHUX BEILECTB 2
24 OK 01
OK 02
Pa3nen 4. CTpoenne u CBOIiCTBA OPraHMYECKHUX BelleCTB OK 04
IK 1.1
IIK 1.5

IIK 3.5




Tema 4.1.
Knaccudukanus,
CTpOCHHE U
HOMEHKJIaTypa
OpraHMYECKUX BEIIECTB

OcHoBHOe coaep:xaHue

TeopeaneCKoe oﬁyqe}me

1

IlosiBnenue u Pa3sBUTHUC OpF&HH‘-ICCKOfI XUMHHU KaK HAYKH. Hpe;[MeT oprT: aHUYECKOM
XuUMHH. MecTo U 3HaYCHHE opraaneCKoﬁ XUMHHU B CUCTEME €CTCCTBCHHBIX HAYK.
XHUMHUYECKOE CTPOCHUC KaK IOPAAOK COCAUHCHHA aTOMOB B MOJICKYJIC COINIACHO HUX
BaJieHTHOCTH. OCHOBHBIE ITOJIOKCHHS TECOPHUU XUMHUYCCKOI0 CTPOCHUA OPraHUYCCKHX

coequHeHuii A.M. DbymiepoBa. VYrneponHblli CKENET OpPraHMYECKOHW MOJIEKYJIBI.

3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHUYECKOTO CTPOEHUS MOJeKyl. M3omepus u
HU30MEPBL.

IIpakTH4eckue 3aHATHS:

1

Homenknarypa opraHuuecKUX COCAMHEHHH OTIENbHBIX KIIACCOB (HACHIIIECHHBIC,
HEHACBIICHHBIE M apOMAaTHYECKUE YTIEBOMOPOMABI, CIUPTHI, (PEHONBI, ambIACTUIBI,
KETOHBI, KapOOHOBbIE KHUCJIOTHI U Ap.) CocTaBlieHHE TMOJHBIX U COKPAIEHHBIX
CTPYKTYPHBIX (DOPMYJT OpraHHYECKHUX BEIICCTB OTICIBHBIX KJIACCOB, MUCIONB3YS WX
Ha3BaHMS 10 CHCTEMATHYECKOH W TPUBHAILHOW HOMEHKJIAType (ITHIICH, alleTHIICH,
mmnepuH, (eHon, QGopManmpaerua, yKCycHas —KHCJIOTa, TJWNWH). PacyeTs
npocreiiiei Gopmyibl OpraHMuecKoil MOJIEKYJIIbI, UCXO/s U3 DJIEMEHTHOIO cOCcTaBa (B

%)

OK 01
IK 1.1
IIK' 1.5
IIK 3.5

Tema 4.2.
CsoiicTBa
OpPraHUYECKHUX
COCITUHECHUN

OcHoBHOE coaep:kaHue

12

Teopernyeckoe 00yueHue

1

HpC,I[CJ'ILHBIC YIJIeBOAOPOAbI (aJ'IKaHBI u I_II/IKJ'IOElJ'IKaHLI). FOpeHI/IC MC€TaHa KaK OJUH U3
OCHOBHBIX MCTOYHHUKOB TCIlJIa B IPOMBIIUICHHOCTU U 6LITy. CBolicTBa MMPUPOAHBIX
YIJI€BOAOPOAOB, HAXOKACHUC B IIPUPOAC U IPUMCHCHHEC aJIKAHOB.

HenpenenbHble (aqkeHbl, aJKUHBI M aJKaJUEHbl) U apOMATUYECKUE YTIIEBOJOPOJBI.
I'opeHune anerniieHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOI'O IJIAMEHU JUIS CBAPKHU U
PE3KU METaJUIOB.

Kucnoponcoaepxaiue coequHenus (COUPTHL U (EHOIbI, KapOOHOBBIE KUCIOTHI U
3¢upbl, albAeTUIbl U KETOHBI, KHUPBI, YrieBojbl). l[IpakThyeckoe HpUMEHEHHE
STUJICHTIIMKOJIS, Tuiepuna, ¢penona. [lpumenenue Gpopmanbaeruia, aneTaibIeruia,

OK 01
OK 02
OK 04
IK 1.1
IIK 1.5
IIK 3.5




YKCYCHOM KHCIOTHI. MpbIla Kak CONM BBICHIMX KapOOHOBBIX KHUCIOT. Mororue
CBOMCTBA MBbLIA.

A3zoTcoaepixaiiue COEJIMHEHUS (amuHBI u AMUHOKUCIIOTHI, OcNKn).
BricokoMonekysipaple  COeMHEHUS (CUHTETHYECKHEe M OHOJIOTMYEeCKU-aKTUBHBIC).
MoHoMep, moJMMep, CTPYKTypHOE 3BeHO. llommmepusanus 3TuieHa Kak OCHOBHOE
HalnpaBJI€HUE €ro MCIHOJb30BaHWs. [‘eHeTMyeckas CBSI3b MEXKIy KiaccaMu
OPraHUYECKUX COCTMHEHUM.

JlabopaTopnasi pabora 2
1 | JlabopaTtopHas pabota «Ilomydenue sTuieHa u U3y4eHHEe €ro CBOHCTBY 2
IIpakTHyeckue 3aHATHS: 2
1 | CocraBieHue cxeM peakluii XapakTepU3yIOIUX XUMUUYECKHE CBOICTBA OPIraHUYECKUX 2
COEZMHEHUH, CIOCOOBI X MOJIyYESHHUSI.
Tema 4.3. OcHoBHOe coiep:kaHue 8 OK 01
Wnentudukarms Teoperuveckoe o0y4yeHue OK 02
OPraHMYECKHX BEIECTB, | 1 | BuoopraHumueckue COeNMHEHWs. lIpuMeHeHWe W OHMOJIOrMYECKas pOJb YIIEBOIOB. 4 OK 04
UX 3HaYCHUE U OKHCIIEeHHE YTIICBOJOB — MCTOYHHMK DHEPIMH JKUBBIX oOpranusmoB. O6nmactu 1K 1.1
TPUMEHEHHE B OBITOBOH MPUMEHEHUS  aMUHOKHMCIOT. [IpeBpameHuss O€IKOB THIIM B OpraHU3ME. IIK 1.5
¥ TIPOU3BOJICTBCHHOM buonornueckue ¢ynkium OenkoB. buonornueckue QyHkmum KuUpoB. Ponb 1K 3.5
ACATCIIBHOCTH Y€IOBECKA OpraHUYECKON XMMHH B PEIICHUH MPOOJIEM MUIIEBON O€30MMaCHOCTH
2 | Ponp opraHMYeckoil XMMHUHU B PEUICHHWH MPOOJIEM SHEPreTUYEeCKOi 0e30MacHOCTH, B
Pa3BUTUH MEAMIIMHBI, CO3JAaHMM HOBBIX MAaTE€pPHAJIOB, HOBBIX HCTOYHHKOB SHEPTUU
(ampTepHATUBHBIE HWCTOYHUKU dSHepruu). OnacHOCTb BO3ACHCTBHUS HA IKUBBIC
OpraHU3Mbl OPraHMYECKHUX BEIIECTB OTIENBbHBIX KJIAccoB (YTIJI€BOJOPOJbI, CIUPTHI,
(eHoIbI, XJIOPOPraHUYECKUEe MPOU3BOJHBIC, aMbACTUABI U JIP.), CMBICH TMOKa3aTels
IIPEEIbHO AOITYCTUMOM KOHIIEHTPALUU
JlabopaTopHasi pabora 2
1 | JlaboparopHass pabora: “VmeHTU(UKANNS OPraHWUYSCKUX COCIUHEHUH OTACITHHBIX 2

KJ1accoB”
Nnentudukanuss OpraHMYECKUX COCIWHEHUH OTIEIbHBIX KIAcCOB (Ha IpHUMEpe




QJIBJIETU/IOB, KpaxMmala, YKCYCHOM KHCIIOTBI, O€JKOB M T.M.) C HCIIOJIb30BaHUEM HX
(U3NKO-XMMHYECKUX CBOMCTB M XapaKTEPHBIX KaUeCTBEHHBIX peakiuil. JleHaryparus
Oenka mpu HarpeBaHuH. L[BeTHbIe peakiyn O0enkoB. BO3HHKHOBEHHE aHATUTHIECKOTO
CUTH&JIA C TOYKHM 3PEHHsS XUMHUYECKHX MPOLECCOB NPHU IPOTEKAHWM KAaYyECTBEHHOMU
peaKkiuy, MO3BOJAIOIIEH HMISHTHU()ULIUPOBATh MPEIOKEHHbIE OpraHU4ecKue
BELIECTBA

IIpakTnyeckue 3aHATHUS:

1 | KonrpoabHasi padora 3 CTpyKTypa U CBOWCTBA OPraHUYECKUX BEIIECTB
Pasnen 5. Kunernueckue 1 TepMOAMHAMHMYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHUX PeaKIUui OK 01
OK 02
IIK 1.1
IIK 1.5
IIK 3.5
Tema 5.1 OcHoBHOe coaep:xaHue OK 01
Ckopoctb xumudeckux | TeopeTmdeckoe 06ydeHHe OK 02
peaKIuii. 1 | CkopocTh peaknuu, €€ 3aBUCHMOCTh OT Pa3JIMYHbIX  (DAKTOPOB:  MPHPOJIBI 1K 1.1
XUMHYIECKOE pearupyromux BEIIECTB, KOHIECHTpPAIlMU pPEarupyrolux BEIIECTB, TEMIIEpaTyphbl U IIK 1.5
paBHOBECHE IUIOUIAI  PEAKIMOHHON MOBEepXHOCTH. TernoBbIedPHEKTHl XUMUUYECKUX pEaKIuil. IIK 3.5
OK30-M  SHAOTepMHUYecKHe, peakimuu. OOpaTUMOCTh  peakiuil. XUMHYECKOoe
paBHOBECHE M €ro CMEUICHHE IO JEeHCTBUEM pPA3NUYHBIX (AaKTOPOB (KOHIICHTpAIUs
pEeareHToB WJIM TPOJIYKTOB peakUMH, [JaBI€HHE, TeMIeparypa) i CO3JaHUs
ONTUMAJIbHBIX YCIOBUI MIPOTEKaHUsl XuMu4ecKkux npoueccon. [Tpunnun Jle [latense.
2 | OGpaTUMOCTh peakuii. XUMHUYECKOEe PaBHOBECHE U €T0 CMEILEHHE 0] IeHCTBHEM

pa3nUYHBIX (PaKTOPOB (KOHIIEHTPALIMS peareHTOB WU MIPOAYKTOB PEAaKIINHU, TaBJICHUE,
TeMIlepaTypa) A CO3/1aHUsI ONITUMAJIbHBIX YCIOBHM MPOTEKAHUS XUMUUECKUX
npoueccos. [Ipuanun Jle Hlarense.

HpaKTuquKne 3aHATHA:

1

Perrenne npakTHKO-OPUEHTUPOBAHHBIX 3aIaHUM HA aHAIH3 (DAKTOPOB, BIMSIIONIUX HA




W3MEHEHUE CKOPOCTH XHMMHUYECKOM peakinuu, B T.4. C TMO3ULIUNH SKOJOTUYECKU
1enecoo0pa3Horo MoBeeHus B ObITY U TPYAOBOM E€ATEIbHOCTH B IIEJIAX COXPaHEHUs
CBOET0 3/I0POBbS M OKPY’KAKOLIEH MPUPOIHON CPEIBL.

Pemenue npakTMKO-OpUEHTUPOBAHHBIX 3a/IaHUI HA MPUMEHEHHE pUHIUMa Jle-
IMaTenne JJI HAXOXKICHHA HAlIPpaBJICHUA CMCIICHUS PABHOBCCHUS XUMHUYECKOMI

pPC€aKu U aHaJIN3 (baKTOpOB, BJIMAIOIHX HA CMCIICHUE XUMHWYCCKOI'0 paBHOBCCHA.

OK 01
OK 02
OK 04
Paznen 6. PacTtBopbi OK 07
IK 1.1
IK 1.5
IK 3.5
Tema 6.1. OcHoBHOe coep:xaHue OK 01
[TonsiTe o pacTBOpax Teopernyeckoe 00yuenue OK 02
1 | PactBopenue kak Gpu3MKO-XxuMuueckuii mpouecc. PacrBopbl. CriocoObl IPUTOTOBIECHUS OK 07
pactBopoB. PactBoprmocTh. MaccoBasg 10Ji1 pacTBOPEHHOro BemecTBa. (CMBbICH K 1.1
MoKa3aTessl MpeieIbHO JIOMYCTUMOM KOHIIGHTPALMU M €ro HCIOJIb30BaHHE B OIICHKE K 1.5
sKoJOrn4Yeckoi 6e3onacHocTH. [IpaBmiia 3KOIOrHYECcKy 11e1eco00pa3HOro MOBEACHUS B 1K 3.5

ObBITY M TPYIOBOM JEATETBPHOCTH B LEISIX COXPAaHEHUS CBOETO 3J0POBbI U

OKpYXXalolle NPHPOJHON Cpeabl; OMACHOCTh BO3JACHCTBHS Ha JKHUBbIE OPTraHU3MBI

OTIpEeJICIIEHHBIX BEIIECTB.
IIpakTn4yeckue 3aHATHUS:

Tema 6.2. OcHoBHOe coaep:xaHue OK 01
VccnenoBanue cBoiicTB | TeopeTHueckoe 00yueHHe OK 04
pacTBOpoB JlabopaTopnasi padora K L1
1 | JlaGopatopHas pabora «IIpuroToBiicHHE pPacTBOPOB» I[IPUTOTOBIICHHE PACTBOPOB 1K 1.5
3aMaHHON  (MaccoBO#l, %) KOHIEHTpamuu (C [PAKTHKO-OPUEHTUPOBAHHBIME 1K 3.5




BOIIPOCAaMHU) H OIpeIeNieHue Cpelbl BOAHBIX pacTBOpoB. PemieHwe 3amau  Ha
MPUTOTOBJIEHUE PACTBOPOB

IIpuxnagnoi moayas. Pasnen 7. Xumus B ObITY M IPOU3BOACTBECHHOM NeATEJLHOCTH Y€J10BEKA 4 OK 01
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKAHUE OK 02
OK 04
OK 07
IK 1.1
IIK 1.5
IIK 3.5
Tema7.1 IIpodeccnoHanbHO-0PHEHTHPOBAHHOE COJIEPKAHHUE 6 OK 01
Xumus B ObITY Teopernyeckoe 00y4enue 2 OK 02
HPOM3BOJICTBEHHON 1 | HoBeiimne MOCTHKEHUS XUMUYECKOW HAYKH M XUMHUYECKOH TeXHOJIOTUU. Poibs xumuu 2 OK 04
AESATEIILHOCTH YeIIOBEKa B 00€CIIeUeHNH IKOJIOTHIECKOH, JHEPreTHUeCKOil 1 MUIEBOH 6e30MacHOCTH, Pa3BUTHH OK 07
MeaunuHbl. [IpaBuna moucka M aHanM3a XMMUYECKOW HMH(OpPMALMM U3 pa3IUYHbIX HK 1.1
HUCTOYHUKOB (Hay4yHas M Yy4yeOHO-HayyHasi JMTepaTrypa, CpeAcTBa MacCOBOM HK 1.5
nHpopmanuu, cetb IHTEpHET) 1K 3.5
IMpakTUyecKkue 3aHATHSI: 4
I | [ouck n aHaiu3 KEHCOB O NMPHUMEHEHHMM XUMHUYECKUX BEIIECTB M TEXHOJOTHH ¢ 4
yderoMm Oynymiedt npodeccuoHanbHO AestensHOCTU. [IpencTaBieHue pe3yabTaToB
peleHust KeiicoB B (hopMe MUHHU-TOKIIA/Ia C IPE3CHTALINEH.
IIpome:xxyTOoyHasi aTTecTANMS O AMCLHMILIMHE (324€T)
Bcero: 72




4. YCJOBUS PEAJIN3AIIMA OBIIEOBPA3OBATEJIBHOM IUCITATLIAHBI

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 UndopmauuonHoe odecriedeHne 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. Hleromuxwuna, 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.
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OTKpbITast ANEeKTpoHHast OMOIHoTeKa XuMmIdeckoro moprana «Chemnet», conepKuT y4eOHbIE U
nH(pOpMalMOHHBIE MaTepUabl JAJIs IKOJIBHUKOB U yuuTenel. B Helt MOXKHO HaillTh y4eOHUKH 110
o0mmeil 1 HEOPraHMYECKOW XMMHHU, OPTaHUYECKOW XUMHH, MYJIbTHMEIHaMaTepUaNbl, a TaKKe
3alayl XMMHYECKHX OJUMIHNAA C pEHICHUSIMH, 3aJa4d BCTYMHUTEIbHBIX 3K3aMEHOB JUIS
aOUTYyPUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
Wudopmannonnsie MaTepuaisl 00 onuMnuanax: MOCKOBCKOW ropoackoi, Bcepoccuiickoi,
MenaeneeBckoit, MexayHapoanoit. [IpuBeneHbl 3a1aui TEOPETHUECKUX U DKCIIEPUMEHTAIbHBIX
TYpOB, OJPOOHBIE PELICHHUS, CIIUCKU U PoTOrpaduul ModeuTeNeH.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
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OCHOBHBIM pazJiellaM XMMHUU MpPUBEAEH TEOPETHUECKUH MaTepual U pPa3o0paHbl pelIeHHs
TUTIOBBIX 3a7a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)
[Topran mo wnaHOoTexHONOTHAM. OCHOBHAas WeENb — pa3BUTHE o0O0pa3oBaHUs B OOJIACTH
HaHOTEXHOJIOTHH U MOATOTOBKA K HHTEPHET-OJIMMITHA/IE TIO HAHOTEXHOJIOTUSM.

9. http://gotourl.ru/4790 (http://webelements.com/)
Hanéxnas cnpaBounas wuHoOpMamuss O XUMHYECKHX DdIEMEHTaX M HX CBOHCTBax (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. KOHTpPOJIb ¥ OLIEHKA Pe3y/JIbTATOB 0CBOCHHUSA 00111e00pa30oBaTe/IbHOIM

TUCIHIIIMHBI
KoHTpoaib W omeHKa pacKpbIBaIOTCS 4Yepe3 AUCIUIUIMHAPHBIC Pe3yJIbTaThl,
YCBOCHHBIC 3HAHUS W NMPUOOPETEHHBIC CTYJICHTAMH yYMCHUS, HAIlpaBJICHHBIC Ha
dhopmupoBaHUe O0ITUX M MPO(PECCHOHATBLHBIX KOMITCTCHITUH.

Oo0masn/
npogeccuoHa
JbHas
KOMIIeTEeH U

Paznen/Tema

Tun oueHOYHbIX MepONPUATHI

Pa3znea 1. OcHOBBI CTPOEHNS BellleCTBA

OK 01

1.1Ctpoenue atomoB
XMMHUYECKHX JIEMEHTOB U
MIPUPOJa XUMUYECKON
CBSI3U

1. Tect «CtpoeHre aTOMOB XUMHUUECKHUX
3JIEMEHTOB M MPUPOJIa XUMHUIECKOM CBSI3N.

2. 3a1auu Ha COCTABJIEHUE XUMUYECKUX
(hopmys TByXaTOMHBIX COSTMHEHHH (OKCHIOB,
CyJb(UI0B, THAPUAOB U T.I1.).

3. 3agaHus HaA HCIOJIH30BAHHE XUMHUYECKOU
CUMBOJIMKM Y Ha3BaHUU COEAMHEHUH 1O
HOMEHKJIATYpEe  MEXIYHApOJAHOTO  COM03a
TEOPETUYECKOM U TMPUKIAJAHOW XHUMUU U
TPUBUAIBHBIX HA3BaHWM JJIA COCTaBIICHUS
XUMUYECKHUX bopmyn JIBYXaTOMHBIX
COEMHEHHI (okcumaoB, CyJIb(PUIOB,
TUAPUIOB | T.I.) U APYTUX HEOPTaHHMYECKUX
COEIMHEHUI OTACNIbHBIX KJIACCOB

OK 01
OK 02

1.2 Ilepuoanueckuii 3aKo0H
u tabmuna J[. 1.
Menpeneesa

1. Tect «MeTamnueckne / HEMETATITUNYECKHIE
CBOMCTBA, AJIEKTPOOTPHULIATEIIBHOCTh n
CpPOJICTBO K 3JEKTPOHY XAMUYCCKHUX
3JIEMEHTOB B COOTBETCTBUE C UX JIEKTPOHHBIM
CTPOCHHEM M TIOJIO)KEHUEM B MEPUOIUUECKOM
CHCTEME  XHMHYEeCKHMX djemeHtoB .M.
MeHpeneeBay.

2. IlpakTuueckue 3aJaHusi Ha YCTAHOBJICHUE
CBSI3U MEXIY CTPOCHHUEM aTOMOB XMMHYECKUX
3JIEMEHTOB W MNEPUOJAMYECKUM H3MEHEHUEM
CBOHCTB XMMHYCCKHUX DJJIEMCHTOB H HX
COCIUHEHHI B COOTBETCTBUHM C ITOJIOKCHHEM
IIepuonnueckoii cucreme.
3.IIpakTUKO-OpUEHTUPOBAHHBIC
TEOPETHUECKHUE 3aJaHUs HA XapaKTepHU3aLUIO
XUMHYECKHUX DJIEMEHTOB: «MeTamandeckue /
HEMETaJTNICCKUE CBOICTBa,
3JIEKTPOOTPULATEIBHOCTh M CPOACTBO K
3JEKTPOHY  XMMHUYECKHX  DJJEMEHTOB B
COOTBETCTBHUE C UX DJEKTPOHHBIM CTPOEHUEM
U TOJIOKEHUEM B TEPUOANYECKON CUCTEME
XuMH4eckux 35eMeHToB /.M. MeHneneeBay

Pazgen 2. XumMuveckue peakiuuu

OK 01

2.1 TUObl XUMAYECKUX

1. 3agauu Ha cocTaBleHUE YPABHEHHI
peaKIuii:




OK 04

peakimit

— COCIMHEHMS, 3aMEILICHHUS], PA3JIOKEHUS,
oOMeHa;
— OKHCITUTENIbHO-BOCCTAHOBUTENBHBIX PEAKIUIl
C UCIOJIb30BAaHUEM METO/A 3JIEKTPOHHOTO
Oanamca.
2. 3agayu Ha pacyeT MaccChl BEIIECTBA WU
00BEMa
ra3oB 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
Macce Wik 00bEMY OJTHOTO U3 YYACTBYIOIIUX B
pEeaKIK BELIECTB; PACUEThI
Macchl (00bEMa, KOJIHMYECTBA BEILECTBA)
MPOJYKTOB PEAKIIMHU, €CIIM OJIHO U3 BELIECTB
MMeeT MPUMECH

2.201eKTpoNuTHIECKAs
JYCCOIUAIINS U UOHHBINA
o0OMeH

1. 3agaHus Ha COCTaBIEHUE MOJIEKYJISIPHBIX U
HMOHHBIX pEaKlUi C y4acTHEeM KHCIIOT,
OCHOBAHUH U COJIEH, YCTAaHOBIIEHUE N3MEHEHUS
KHCIIOTHOCTH Cpebl

2. JIabopatopHas padota "THITBI XUMUYECKHUX
peakimii”

Pa3nen 3. CTpoeHne u CBOIiCTBA HEOPraHUYECKHUX BelleCTB

OK 01
IK 1.1
I[IK' 1.5
IIK 3.5

3.1Knaccudukanus,
HOMEHKJIATYPa M CTPOCHUE
HEOPTaHMUYECKUX BEIIECTB

1. Tecr «Homenknatypa U  Ha3BaHuUE
HEOPraHWYECKNX BEIIECTB MCXOAS M3 UX
XUMHAYECKOH (OPMYJBI HMIM  COCTaBJICHHE
XUMHUYECKON (OpMyJIbl MCXOJ M3 Ha3BaHUS
BEIIECTBA 1o MEX1yHapOaHON WIH
TPUBHAJILHON HOMEHKJIATYpe».

2. 3agauu Ha pacyeT MacCOBOHM J0Jid (Macchl)
XUMHUYECKOTO  3JeMeHTa (COeAUHEHHs) B
MOJIEKyJie (CMECH).

3. [IpakTrueckue 3a7aHus MO KiacCUpUKAIIH,
HOMEHKJIATYpEe U XUMHUYECKUM (Qopmyiam
HEOpPraHUYECKUX BEIIECTB pa3IMYHbIX
KJIACCOB.

4. IlpakTtrueckue 3aJaHusl Ha OIPEICIICHHE
XMMHUYECKOM  aKTMBHOCTM  BELIECTB B
3aBUCHMOCTH BHJIa XUMHUECKOH CBSI3U U THIIA
KPUCTAJUIMYECKON PEIIETKU

OK 01
OK 02
IK 1.1
IIK 1.5
IIK 3.5

3.2Du3NKO-XUMHYCCKHE
CBOMCTBA HEOPTAHUYECKUX
BEIICCTB

1. Tect «OCOOEHHOCTH XMMHYECKHUX CBOWCTB
OKCHJIOB, KHCJIOT, OCHOBaHUH, aM(pOTEpPHBIX
TUAPOKCHUJIOB U COJIEW.

2. 3agaHusg Ha COCTaBJICHHE YypaBHEHMI
XUMUYECKUX PEAKIMI ¢ y4acTUEM MPOCTHIX U
CJIOKHBIX HEOPTaHMYECKUX BEIIECTB: OKCHJOB
METaJUIOB, HEMETAUIOB U aM(OTEpHBIX
3JIEMEHTOB; HEOPraHUYECKUX KHCJIOT,
OCHOBaHMH W aM(OTEPHBIX THIPOKCHJIOB,
HEOPTaHUYECKUX COJIeH, XapaKTepU3yIOIUX UX
CBOICTBA U CIIOCOOBI OJTyUEHUSI.
3.1TpakTUKO-OpUEHTUPOBAHHBIC

TEOPETUYECKHE 3aJaHusl Ha CBOICTBA U
MI0JIyYEHHE HEOPTAaHUYECKUX BELLIECTB

OK 01

3.3Unentuduxanys

1. HpaKTI/IKO-OpI/IeHTI/IpOBaHHBIC 3agaHus 110




OK 02
OK 04

HCOPraHN4YCCKHUX BCUICCTB

COCTAaBJIGHUIO  XMMHMYECKMX  peakIuid ¢
y4acTHEeM HEOPTaHUYECKUX BEIIIECTB,
UCTOJIb3YEMBIX JUISl UX UICHTU(UKALIUH.
2.JIabopatopHast pabora: “UneHtudukanus
HEOPraHUYECKUX BEIECTB”

Pa3znen 4. CTpoeHue M CBOWCTBA OPraHUYECKHUX BellECTB

OK 01
IIK 1.1
IIK 1.5
IIK 3.5

4.1 Knaccuduxarus,
CTpOCHHE M HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

. 3agaHus Ha COCTaBJIEHHE Ha3BaHUM
OPraHWYECKUX COCIUHEHHWHW IO TPUBUAIBHOMN
WM MEXIYHAPOAHOM  CHCTEMAaTHYECKOM

HOMEHKJIAaType.
2. 3agaHMs Ha COCTABJIIEHHE IIOJHBIX U
COKpaICHHBIX CTPYKTYPHBIX bopmyn

OpraHWYECKUX BELIECTB OTAEJIbHBIX KIacCOB.
3. 3amaun Ha omnpeaereHue MpOCTEHIIeH
(hopMyITbI OPraHUYECKON MOJEKYIbI, UCXOIS
W3 DJIEMEHTHOTO cocTaBa (B %)

OK 01
OK 02
OK 04
IK 1.1
IIK 1.5
IIK 3.5

4.2CBolicTBa OpraHMYECKUX
COCIMHEHUIN

1. 3amaHuss Ha COCTaBJICHHE YpaBHEHUI
XAMHAYECKHX peaxmmii c y4acTHeM
OpPraHUYECKHUX BELIECTB HAa OCHOBAaHUHM HX
COCTaBa U CTPOEHHUS.

2. 3amaHMsg Ha COCTaBJIEHHWE YypaBHEHUH
XAMHAYECKHX  PEaKIHi, HUTIOCTPUPYIOLINX
XMMHUYECKHE CBOWCTBA C YYETOM MEXaHHU3MOB
MIPOTEKaHUs JAHHBIX PEAKIUN U F€HETUYECKON
CBSI3M  OpPraHMYECKHUX  BEIIECTB  pa3HBIX
KJIACCOB.

3. PacuerHble 3a7jauu O ypaBHEHUSM peakiuil
C y4aCTHUEM OPraHUYECKHX BEILECTB.

4. JlaGopatopHas paborta “IIpeBpaiienus
OpPraHUYECKUX BEIIECTB IPU HarpeBaHuu"

OK 01
OK 02
OK 04
IK 1.1
IIK 1.5
[IK 3.5

4.3 Nnentupukanus
OpraHUYECKUX BEIECTB, UX
3Ha4YE€HHUE U MPUMEHEHUE B
OLITOBOH U
MPOU3BOJICTBEHHOM
JEeITEeIbHOCTH YeJIoBEKA

1.IIpakTUKO-OPHEHTUPOBAHHbIE 3aJaHUs  T10
COCTaBJICHUIO  XHMHYECKMX  peakIuid ¢
y4acTHEeM OpraHMYeCKUX BEIIeCTB, B T.U.
UCTIONIB3YEMBIX Ul HMX WICHTU(QHUKALUK B
OBITY ¥ TPOMBILIEHHOCTH.

2.JlabopatopHas pabota: “Unentudukanus
OPraHMYEeCKUX  COCAMHEHUH  OTIEIBHBIX
KJIACCOB™

Pazgen 5. Kunernmueckmne

XMMHUYECKNX peakiui

H  TEePMOAMHAMHYCCKHUE 3aAKOHOMEPHOCTH MNMPOTCKAHUSA

OK 01 5.1CKOpOCTh XMMHUECKHUX IIpakTHKO-OpUEHTUPOBAHHBIE TEOPETUYECKUE
OK 02 peaKHI/If;I. XuMmnueckoe 3aJaHUs Ha aHAJIN3 (baKTOPOB, BJIMSIOMINX Ha
MK 1.1 pPaBHOBECHE W3MEHEHUE CKOPOCTU XUMHUYECKOW peaKiluu.
K 1.5 [IpakTHKO-OpUEHTUPOBAHHBIE  3aJaHHUs  Ha
npuMmeHenne npuHuuna Jle-Ilarense s
TK 3.5 HAaXO0XKJICHUS HaIpaBJIeHUs CMEUIEHUs
paBHOBECHS] XMMHUYECKON peakluyd U aHaJINU3
(akTopoB,  BAMSIONIMX HA  CMEUICHUE
XUMHUYECKOTO PABHOBECHS
Pa3pnen 6. PacTBopbl
OK 01 6.11lonsTHe 0 pacTBOpax 1. 3agaun Ha MPUTOTOBJIEHUE PACTBOPOB.

OK 02

2. IIpakTUKO-OpMEHTHUPOBAHHBIE pPACUETHBIE




IIK 1.1

3a/1aHus Ha JIMCTIEPCHBIE CUCTEMBI,
1K 1.5 HCIIOIb3yEMBIE B OBITOBOI 51
MK 3.5 ITPOU3BOJICTBEHHON JEATEIBHOCTH YEJIOBEKA
OK 01 6.2lccrnenoBanue cBoiicts | JlabopaTopHas pabora
OK 04 PacTBOpOB “IIpuroroBieHue pacTBOPOB”™
IK 1.1
IK 1.5
IIK 3.5

Pa3znesn 7. Xumusi B ObITY M IPOU3BOJICTBEHHOM 1ATEJIbHOCTH YeJI0BEKa
OK 01 7.1 Xumus B ObITY 1 1.Ilouck ¥ aHanmM3 KEWCOB O MNPUMEHEHUH
OK 02 MIPOU3BOJICTBEHHOM XUMHUYECKHX BEIIECTB M TEXHOJIOTUH C
OK 04 NesITeIbHOCTH YeJIOBeKa yuyeToM  Oyaymed  mpodeccHoHaTbHOM
OK 07 2.IlpencraBieHne  pe3ynbTaTOB  PELICHUS
K 1.1 KelicoB B (QopMe  MHHH-JOKIaga ¢
IIK 1.5 IIPE3EHTAUEN eATEIbHOCTH

IIK 3.5




