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PaGouas nporpamma o6meo6pasosarensoit micuummnsr O] 12 Xumus paspaGotana Ha
OCHOBE TpeOOBaHHiIi:

®elepaIbHOrO  rOCYJApCTBEHHOTO 00pa30BaTeNbHOrO CTAHAAPTAa CPEAHero OOIIero
o0pa3soBanus yTBep)KAEHHOTO nprkazom MunoGpuayks Poccuu ot 17.05.2012 N 413
(3apernctpuposano B Muniocte Poccun 07.06.2012 N 24480)(Peakuust ¢ H3MEHEHHAMH
or 12.08.2022N 732);

DezepalIbHOro rocy1apCTBEHHOrO 06Pa30BATENBHOIO CTAHAPTA CPEHEro MpOgecCHOHATLHOTO
obpasoBauus 1o cnenuansHocTH/mpodeccun: 09.02.07 MHPOPMALHOHHBIE CHCTEMBI W
IpOrpaMMHpOBaHKE

C YYeToM:

npouIIs MOJIy4aeMoro o6pa3oBaHus;

IIPUMEPHO#T IIPOrpaMMBl;

PEKOMEH/IalHi 10 MOJYYeHHIO CpeiHero obuiero oOpa3oBaHHsA B MpeeNaX OCBOSHHS
00pa3oBaTe/IbHOH NPOrpaMMBbl CPEIHEr0 MPO(ECCHOHATBHOTO 00Pa30OBaHHS (maceMO
JlenapramenTa rocy/apCcTBEHHOH NOTHTHKH B cepe CpenHero npodecCHOHATBHOrO
obpasoBaus u npodeccuonansroro o6yuenns or 01.03.2023 Ne 05-592);
METOIMYECKHX pEeKOMEHIaLHu 1o COCTABJICHHIO pabounx IporpaMm
0011€00pa30BaTe/IbHBIX JMCLMIUIME € Y4ETOM NPOPECCHOHANBHON HANPABICHHOCTH
nporpamMM  cpejiero  npogeccuonansuoro  obpasosanns  (IMMKPC  u IITNCC3)
paspaborannbix Ha 6aze 'BITIOY PJI «KITITK»

Pazpaborumk:

MaromezioBa Mapuna Ausaposna, npenojasareib xumuu [BIIOY PJTKITIK
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1. ACIIOPT PABOYEM ITPOT'PAMMBI
OBIIIEOBPA30OBATEJIBHOMN JUCIHUATIIAHBI

1.1. ObsacTh NpUMEHEHUs! IPOrPaMMBbI

Pabouas mporpamma o0011€00pa30BaTeIbHON JUCIUTIIUHB «XHUMHS) SBISETCS YacCThIO
OporpaMMbl  HOJATOTOBKM  CIEHUAIUCTOB  CPEJHEro  3BEHA/IPOrpaMMbl  MOATOTOBKU
KBJIM(ULMPOBAHHBIX PA0OUMX U CIy)KaluX) Mo cnenuanbHocTh: 09.02.07 NudopmanroHHbIE
CUCTCMbI U MPOrpaMMHUPOBAHUC.

ITporpamma o611e00pa30BaTeNbHON TUCHUILIMHBI « XUMHSD» MOXKET OBbITh UCIIOJIb30BaHa B
npoeCCHOHATBHBIX ~ 00pa30BaTENbHBIX  OPraHM3aALMUAX, PEATH3YIOUIMX 00pa3oBaTEIbHYIO
IporpaMMy CpelHero oOmero oOpa3oBaHHs B IpejAeraax OCBOECHUS MPOrpaMM MOATOTOBKU
KBAJTM(HUIIMPOBAHHBIX paboumnX, CIIyKAIIUX U CIEIUATUCTOB CPETHETO 3BEHA.

1.2. MecTo IMCHMILIMHBI B CTPYKType OCHOBHOH Npog)ecCHOHAJIBLHOH 00pa3oBaTebHOM
nporpammsbl (IIIICC3/IIIKC3):

O6meoOpazoBarenbHas JUCHUIUIMHA «XHUMHUS» H3ydaeTcss B 00Ieo0pa3oBaTeibHOM
nukie yueOHoro muanHa [IIICC3/IIIKC3na 6a3e ocHOBHOro oOmiero oOpa3oBaHHUs C
MOJTyYEHUEM CPEJTHETO 00IIero 00pa3oBaHuUs.

Oo6meoOpazoBaTenbHas AUCHUIUIMHA «XHUMHsD»  SBISAETCS  00S3aTENIbHOM — YacThIO
0011e00pa3oBaTeIbHOr0 IIUKIAa OCHOBHOM 0O0pa30BaTeIbHOW MPOrpaMMbl B COOTBETCTBUHU C
drocC CIICIUAJIbHOCTH: 09.02.07 HubopMarmoHHbe CHCTEMEI u
IPOrpaMMUPOBAHUE.

1.3. leau AucCHMILIHHBI

Henpy pucrummeel «XuMus»: DPOpMHUpPOBAHHE Yy CTYJIEHTOB IIPEACTABICHUS O
XUMHYECKOH COCTAaBIISIONIEH €CTECTBCHHO-HAYYHOW KAapTUHBI MHpa KaK OCHOBBI TMPUHSATHS
pelIeHNd B JKU3HEHHBIX M TPOM3BOACTBCHHBIX CHUTYaIlUAX, OTBETCTBEHHOTO ITOBEACHUS B
MPUPOAHOI Cpee.

2. PE3VJIbTATBI OCBOEHUSA OBLHIEOBPA3OBATEJIbHBIX JUCHUIIJIUH C

YYETOM ITPOPECCHUOHAJBHOM HATIPABJIEHHOCTH ITPOT'PAMM CIIO
2.1. Ilnanupyemble pe3yJibTATHI OCBOECHHMSI 00IIE00Pa30BATEBLHON JIUCUMILVIMHBI B
coorBeTcTBUH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

B pesynbrare ocBoenms ox oOydaromuiicss mopkeH osnanets JIP, MP, TTPB(®I'OC
COO); OK, IIK, ITPY (®I'OC CIIO):

®roc Ccoo

Kon pe3yabTara | HaumeHnoBaHmue pe3yjabTaTra

JIM4HOCTHBIE PE3yIbTaThI

JIP 01 YyBCTBO TOPJOCTH M YBWKEHUS K HCTOPUU U  JIOCTHIKECHUSIM
OTEUECTBEHHOM XMMHYECKON HAYKU; XMMHUYECKH TPAMOTHOE TMOBEICHHE B
npodeccCHoHabHON JEATENbHOCTH M B OBITYy MpU OOpalieHHH ¢
XUMUYECKUMH BEIIECTBAMU, MaTEpHUaIaMU U MIPOIIECCaMHU.

JIP 02 TOTOBHOCTB K MPOJOKEHUIO 00pa30BaHMsl U MOBBIIIECHUS KBAIU(DUKAIINH
B u30paHHOU mNpodecCHOHAIBHON JEATEIBPHOCTH U  OOBEKTUBHOE
OCO3HaHHUE POJIM XMMHUECKUX KOMIETEHIIUN B ATOM.

JIP 03 YMEHHE UCI0JIb30BaTh IOCTUKEHUSI COBPEMEHHOW XUMUYECKON HAYKU U
XUMHYECKUX TEXHOJIOTUHN JJIs MOBBILICHHUS] COOCTBEHHOTO
MHTEJJIEKTYaJIbHOTO Pa3BUTHUS B BHIOpAHHOM NpodecCHOHaIbHON
NeSITeIbHOCTH.

MertanpeaMeTHbIE pe3yJIbTaThl




MP 01

UCIIOJIb30BAHNUE PA3JIMYHBIX BHUAOB I103HABATEJIBHON JEATEIBHOCTH U
OCHOBHBIX  HHTEJUJIEKTyaJIbHbIX  omepauui  (IIOCTAaHOBKM  3aJlayH,
(dbopMyIMpOBaHUs TUIIOTE3, aHAJIM3A U CUHTE3a, CpaBHEHUs, 0000IIEeHUS,
CUCTeMAaTHU3allM, BBISBICHUS MPUUYMHHO-CIEICTBEHHBIX CBsI3€H, MOUCKa
aHayoros, (OPMYJIHPOBAHUS BBIBOAOB) JUISI PELICHHs IOCTABICHHOM
3a/lay, TPUMEHEHHE OCHOBHBIX METOJ0B TIO3HaHMs (HaOIIOaeHMS,
HAYYHOT'O SKCHEPUMEHTA) JJISl U3YUYEHUs PA3IUYHBIX CTOPOH XUMUYECKUX
O0OBEKTOB M TMPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTH
CTaJIKUBAThCs B IpodeccCHOHaNbHOMI cdepe.

MP 02

HCIOJIb30BAaHNUE PA3JIUYHBIX HCTOYHMKOB Ul IOJYYEHHUS XUMHYECKON
uH(popMallii, yMEHHE OLIEHUTh €€ JOCTOBEPHOCTb MJIsi JIOCTHKEHUS
XOPOIIKX Pe3yJIbTaTOB B MPO(hecCHOHAIBHOMN chepe;

[IpeameTHBIC pe3yabTaThl 0230BOI0 YPOBHS

I1P601

c(OPMHPOBAHHOCTh TPEACTABICHUNH O MECTe XMMUU B COBPEMEHHOMH
HAay4yHOM KapTMHE MHpa; MOHMMAHUE pOJM XUMUU B (OPMHUPOBAHUU
Kpyro3opa M (YHKIHOHAJIHHOH T'PAaMOTHOCTH YEJOBEKa JUIsl pPELICHHUs
MIPAaKTHUYECKUX 3a1a4;

I1P602

BJIaJICHUE OCHOBOIIOJIATAIOIIUMHA XUMUYECKUMU IOHATUAMU, TEOPUAMH,
3aKOHAMH M 3aKOHOMEPHOCTSIMH; YBEPEHHOE IIOJIb30BAHHE XUMHYECKOU
TEPMUHOJIOTMEN U CUMBOJIMKOM;

I1P603

BJIaICHUC OCHOBHBIMU METOJAMH HAYUYHOI'O ITO3HAHUA, UCITIOJIb3yCMBbIMH B
XHUMUU: Ha6JHOI[€HI/IeM, OINMMCAHUCM, HU3SMEPCHHUEM, OKCICPHUMCHTOM;
YMCHUC O6pa6aTLIBaTB, OOBICHATH PE3YJIbTAaThl MPOBCACHHBIX OIIBITOB U
J€J1aTb BBIBOAbI, TOTOBHOCTH H CIIOCOOHOCTH MPUMCHATE MCTOABI
MO3HAHUWA IIPpU PCIICHUUN ITPAKTHYCCKUX 3a71a4;

[1P604

Cd)OpMHpOBaHHOCTB YMCHHA  JaBaTb  KOJIWMYCCTBCHHBLIC OHCHKU U
OPpOU3BOJNUTDL PACUYCTEI 110 XUMHWYCCKHUM (bOpMyJ'IaM 1 YpaBHCHUAM,

ITP605

BJIAACHUC TIIpaBUJIaMU TCXHHUKHU 0e30IMacHOCTH npu HUCIOJIb30BAHUHN
XHUMHUYCCKUX BCIICCTB,

I1P606

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

oroc Ccio

Kon
KOMIIETCHIINU

HaumeHoBaHue pe3yabrara

OO01me KOMIIETEHIINA

OK 01.

Bribupare cnocoObl pemieHust 3a1a4 Mpo(hecCHOHAIBHOW JesSTeIbHOCTH
MIPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 02.

Hcnonws30BaTh COBpEeMEHHBIC CPECTBA MOWCKA, aHAIM3a U MHTEPIIPETAIIUN
uHpopMali U UH(DOPMAIIMOHHBIE TEXHOJOTUU IS BBINOJHEHHUS 3a/1ad
npodeccuoHanbHOM AesITeIbHOCTH

OK 04.

DdheKkTHBHO B3aUMOACHCTBOBATh U pabOTaTh B KOJJICKTHBE M KOMaH/IE

OK 07.

ConelicTBOBaTh COXPAHEHHIO OKPY’KAalOLIeH Cpembl, pecypcocOepeKeHHIo,
NPUMEHATh 3HaHHS 00 HM3MEHEHHMH KJIMMara, MPHHIUIB OepexkIMBOro




MIPOU3BOJICTBA, 3 (HEKTUBHO AEHCTBOBATH B UPE3BBIYANHBIX CUTYAIUSIX

[IpodeccronanbHbIE KOMITIETEHITUN

IIK 10.1. OO6pabaTbIiBaTh CTATUYECKUN U TUHAMHYCCKUN HH(GOPMAIIMOHHBIN KOHTEHT;

MK 11.1. OcymiecTBisITh cOOp, 00pabOTKY M aHaIU3 HH(POPMAITUU IS
MPOEKTUPOBAHUS 0a3 TaHHBIX;

K 11.2. [IpoektupoBath 6a3y JaHHBIX HA OCHOBE aHAJIN3a MPEIMETHON 00JIacTH.

2.2. KouunyecTBO 4YacoB Ha OCBoeHHe Ppadoyeil mnporpamMMsbl 0011e00pa3oBaTe/LHOM
AUCIHUTLIUHBI:
KonuyecTBo 4acoB, 0TBEZIECHHOE HA OCBOCHHE MPOTPAMMBI 001T11e00pa30BaTENbHON AUCIIUTUIMHBI,

B TOM YHCJIC:
MaKCUMaJIbHOUW y4eOHON HArpy3Ku o0ydJaromierocs: 72 yaca, B TOM YHCIIE:
00s13aTeIPHON ayTMTOPHOM yueOHOM Harpy3ku o0ydaromierocs: 72 Jaca.



3. CTPYKTYPA U COAEPKAHUE OBIIIEOGPA3OBATEJBHOM

JUCHUTINHBI

3.1 O6beM 0011€e00pa3oBaTEIbHON JMCHUIIIMHBI U BUJbI Y4eOHOI padoThI

Bun yueOHoii padoThl

Oovem 6 uacax

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

1. OcHoBHOE coaepkaHHue 66
B T. 4..

TEOPETHYECKOE 00YUCHHE 30
MPAKTUYECKUE 3aHATHUS 26
abopaTOPHBIE 3aHATHUS 10
2. [IpodeccnoHabHO OPUEHTHPOBAHHOE COIEePKAHMe (COAepKAHME p
NMPUKJIATHOTO MOIYJIs)

BT. U..

TEOPETUIECKOE O0YUCHHE 2
PAKTUYECKUE 3aHATUA 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.ﬂbﬂo: ObLem dopmMupyemMbie
OPHEHTHPOBAHHOE), 1a00PATOPHbIE M MPAKTHYECKHE 3aHATHS, MTPUKJIATHOH MOIYJIb KOMIIeTeHIINH
pa3aesioB u TeM (npu namanm) JacoB
1 2 3 4
OcHoOBHOe conepxxaHue
Pa3znen 1. OcHOBBI cTPOEHUS BellecTBA 6 OK 01
OK 02
Tema 1.1. OcHoBHOE coaep:kaHue 4 OK 01
CtpoeHne aToOMOB 1 | CoBpeMeHHast MozeNb CTpOoeHUsI aToMa. CHUMBOJIMYECKUM SI3bIK XUMHHU. XUMUYECKHUI 2
XHMHYECKHX 3JICMEHTOB JJIEMEHT. OJEeKTpoHHass KoHburypamuss artoma. Kiaccubukammss XUMHYECKHX
U IPUPOJA XUMUIECKOU AJIEMEHTOB (S-, p-, d-3memenThI). BasieHTHBIE 5IeKTpOHBI. BaneHTHOCTh. DIeKTpOoHHAs
CBSI3U MPUPOJA XUMUYECKON CBSI3U. DIJIEKTPOOTPULIATEIHHOCTh. BUABI XUMHUYECKOU CBSI3U
(KoBaJIeHTHAs!, MOHHAs!, METAJUINYECKast, BOJIOPOIHAS) U CIIOCOOBI ee 00pa3oBaHuUs
IIpakTHYeckne 3aHITHS: 2
1 | Pemienne 3amaHuii HaA MCOONB30BAHHME XUMHUYECKON CHMBOJMKMA W HAa3BaHUU 2
COCIMHEHUM MO HOMEHKIAType MEXKIyHapOJHOTO COI03a TEOPETHUYECKOM H
MPUKIIATHOW XUMHUHU U TPUBHAIBHBIX Ha3BaHUM JJII COCTABIICHHUS] XUMUYECKUX (hopMyIT
JIByXaTOMHBIX COCIUHEHHI (OKCHUIOB, CYIb(UAOB, THUAPUAOB H T..) U JIPYTHX
HEOPTraHUYECKUX COCAMHEHHUI OTJEIbHBIX KJIACCOB.
[IpakTrueckue 3amaHWsl HA YCTAHOBJICHUE CBS3M MEXKIYy CTPOSHHEM aTOMOB
XUMHYECKHX D3JIEMEHTOB W TICPUOAMYECKMM HW3MECHCHHEM CBOWCTB XHMHUYECKHUX
BJIEMEHTOB M MX COCJMHEHUH B COOTBETCTBUM C TOJOXeHueM llepuonnueckoi
CHCTEMEI.
Tema 1.2. OcHoBHOe coep:xaHue 2 OK 01
[Tepnonnueckuii 3aKoH OK 02
u tabmuna J1.1. IIpakTHYeckue 3aHATHS: 2
MeHnpeneeBa 1 | Ilepuoguueckas cucrema xumuueckux sjaeMmeHToB [[.M. MenaeneeBa. duzmyeckuit 2

cmbicn Ilepmommueckoro 3akona /.M. MenaeneeBa. 3aKOHOMEPHOCTH H3MCEHCHUS
CBOMCTB XMMHUYCCKHX 3JIEMEHTOB, 00pa3yeMbIX UMHU IPOCTHIX U CIOKHBIX BEIIESCTB B




COOTBETCTBUU C IOJIOKEHUEM XHUMHYECKOro 3JIeMeHTa B llepuonnueckon cucreme.
Pemenne nmpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA XapaKTEpPU3aLUIO
XMMHAYECKHX  2JeMeHTOB  «MeTauinyeckue /  HEMETaUIM4eCKUe  CBOMCTBA,
JNEKTPOOTPHULATEILHOCTh XUMUYECKUX DJIEMEHTOB B COOTBETCTBUU C MX DJICKTPOHHBIM
CTPOCHHUEM U IOJIOKEHUEM B IEPUOAUYECKON CHCTEME XUMHUYECKUX d1emMeHToB [[.1.
MenpeneeBa»

Paznen 2. XumMuvecKkue peakuuu

10

OK 01
OK 04

Tema 2.1.
Tunel XUMHUECKHUX
peakuui

OcHoOBHOe conepxxaHue

OK 01

1

Kiaccudukanmst 1 TUIIBI XMMHUYECKUX PEAKIUH ¢ y4aCTHEM HEOPTaHMYECKHX BEICCTB.
CocrapneHue ypaBHEHUN peakIuil COCAMHEHUS, Pa3IOKEeHUsI, 3aMeIlleHUs, OOMEHa, B
T.4. peaklnii TOpPEHUs, OKUCICHUSA-BOCCTAHOBJICHHSI.

VYpaBHeHust OKuClIeHUs-BOcCTaHOBieHHs. (CrerneHb OkucieHus. OKUCIUTENs U
BoccTtaHoBUTEMh. COCTaBICHHE M YpaBHHBAHWUE OKHCIHMTEIbHO-BOCCTAHOBUTEIHHBIX
peakiuii METOJOM BJEKTpOHHOro ©Oananca. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
peakiuyu B TMPUPOJIC, TMPOU3BOJACTBEHHBIX TMPOIECCAX U IKUZHEACATCIbHOCTH
OpTaHU3MOB

IIpakTnyeckue 3aHATHUS:

1

KonnuectBennsie oTHOIIEHHS B XUMUU. OCHOBHBIE KOJIMYECTBEHHbBIE 3aKOHBI B
XMMHAU M PAcYeThl MO ypaBHEHHSIM XMMUYECKHX peakiuid. Moyib Kak eIuHHIA
KoJM4yecTBa BeliecTBa. ModsipHass Macca. 3aKOHBI COXPAHEHUS MAcChl M DHEPTHH.
3akon ABoranpo. MomsapHbli 00beM ra3oB. OTHOCHTEIbHAS TUIOTHOCTH Ta30B.
PacueTsl O ypaBHEHUSIM XMMHYECKHX PEAKIMU C HCIIOJIb30BAaHHEM MacChl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) Fa30B, KOJIMYECTBA BEIIECTBA

Tema 2.2.
DNEKTPOIUTHYECKAS
JMCCOLMALIUS U HOHHBIH
oOMeH

OcHoBHoOe coiep:kaHue

OK 01
OK 04

Teopust 3IeKTPOIUTHIECCKON AMCCOranuy. MOHBI. DIEKTPOIUTHI, HEIICKTPOJIUTHI.
Peakiun  wonHoro oOmena. CocTaBieHHME peaknuid HOHHOTO OOMEHa ITyTeM
COCTABJICHHS MX TOJHBIX U COKPAICHHBIX HOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE
peakuuu. 3aJaHks Ha COCTABJIECHUE MOHHBIX pEeaKIui




JlabopaTopHbIe 3aHATHSA 2
1 | JlaGopatopnas pabora “Tumbl xumuueckux peaxuuii” MccrnepoBaHue THNOB (110 2
COCTaBy M KOJHMYECTBY HCXOJHBIX M OOpa3yIOUIMXCS BEIIECTB) U IPU3HAKOB
XUMHUYECKHX peaknuid. [IpoBeneHue peakiuii HOHHOTO 0OMEHa, ONIPEICIICHUE CPEIbI
BOJHBIX PACTBOPOB. 3aJJaHMs Ha COCTABJICHUE NOHHBIX PEAKIIUN
IMpakTHyeckue 3aHATHS 2
1 | KonrpoabHasi padora 1 CTpoeHue BellleCTBAa U XUMUYECKUE PEAKIIUU 2
OK 01
Pa3nea 3. CTpoeHue u CBOIMCTBA HEOPTAaHUYECKHUX BellleCTB 16 OK 02
OK 04
I1K-10.1
IK-11.1
[K-11.2
Tema 3.1. OcHoBHOe conepxxaHue 4 OK 01
Knaccuduxanmus, 1 | Ipenmer Heopranmdeckoi xumuu. Kiaccudukanus HEOPraHMYECKHUX BEIECTB. 2 OK 02
HOMEHKJIaTypa 1 IIpocTbie u cnoxHble BemiecTBa. OCHOBHBIE KIIACCHI CIIOXKHBIX BEIIECTB (OKCHIIBI, 1IK-10.1
CTpOEHUE THIPOKCHU/IBI, KUCJIOTHI, COJIM). B3anMOCBs3b HEOpPraHMUECKUX BEUIECTB. ArperaTHble TIK-11.1
HEOPraHUYECKUX cocTtossHusi  BemiecTBa. Kpucramnmueckue W aMmop(dHbIe  BemecTBa.  THIIBI IIK-11.2
BCIIICCTB KPUCTAIJIMYECKUX PEIIETOK (aToMHasi, MOJEKYJIApHas, HOHHas, MeTaJIMYecKast).
3aBUCUMOCTh (DPU3MUECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIIMYECKOW PEIIETKH.
3aBUCUMOCTh XMMUYECKON aKTUBHOCTH BEIIECTB OT BHUJIA XMMUYECKON CBA3U U THIIA
KpUCTaITU4ecKor pereTku. [IpuanHbl MHOrooOpa3usi BEIeCTB
IIpakTHyeckue 3aHATHS: 2
1 | Pemennie mpakTUYeCKUX 3aJaHUM MO KIacCHU(PUKAIMU, HOMEHKIATYpPEe U XUMUYECKUM 2
(dbopMynaM HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIACCOB (YTapHBIA Ta3, yIIeKHCIBII
ra3, aMMHakK, TaiieHas HW3BeCTb, HEramieHasi W3BeCTb, MUThEBas COAA W JIPYTHX):
Ha3plBaTh W COCTABIATH  (OPMYJIBI  XMMHYECKHX  BEIIECTB,  OIPENENATh
MIPUHAJIEKHOCTD K KJ1accy
Tema 3.2. OcHoBHoOE coJep:kaHue 8 OK 01




DU3NKO-XUMHUYECKHE
CBOICTBa
HEOPraHUYECKUX
BCIIESCTB

Mertamiel. OOmue Qu3nuecKkue M XUMHYECKHE CBOWCTBa MeTauioB. CrocoObl
MOJy4eHHs. 3HaueHHE META/UIOB M HEMETAUIOB B INMPHPOJEC M KU3IHEIEATEIbHOCTH
YeroBeKa M OpraHm3MoB. Kopposusi MeTayuioB: BHIIBI KOPPO3WH, CIIOCOOBI 3aIUTHI
METaJJIOB OT KOPPO3HHU

Hemeramner. Obume (usnueckne u XMMUYECKHE CBOWCTBA HEMETAUIOB. THIUYHBIE
cBoiictBa HeMeTayu1oB [V— VII rpynm. Kinaccudukamus 1 HOMEHKIATypa COeTMHEHHUHA
HemeTauoB. KpyroBopoTel OMOTEHHBIX JIEMEHTOB B IPUPOJIE

XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEIECTB (OKCHUJOB,
THIPOKCHUIOB, KUCIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB ITPOCTHIX
BELIECTB, BOAOPOJHBIX COEAMHEHNH, BBICIINX OKCHJIOB U TMJIPOKCUIOB

IIpakTn4yeckue 3aHATHUS:

1

CocraBrneHne ypaBHEHMH XUMHUYECKHX pEaKLUUN C ydacTUEM IPOCTBIX U CIOXKHBIX
HEOPraHWYECKUX BELIECTB: METAJUIOB U HEMETAJJIOB; OKCHIOB METAJIJIOB, HEMETAJNIOB
U aM(OTEPHBIX 3JIEMEHTOB; HEOPraHUYECKHX KHCIOT, OCHOBAaHMH M aM(pOTEpHBIX
TMIPOKCHUIOB; HEOPTAHUYECKUX COJIEH, XapaKTEPU3YIOIIUX UX CBOMCTBA.

PemreHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA CBOMCTBA, COCTAB,
MoJIly4yeHne M 0e30MacHOe MCIOJIb30BAHUE BAKHEHIINX HEOPraHWYECKHUX BEIIECTB B

OBITY U IPAKTUYECKOM JeSITeTLHOCTH YeJIOBEKa

OK 02
ITK-10.1
IK-11.1
IK-11.2

Tema 3.3.
Nnentudukarus
HEOPTaHUYECKUX

BEIIIECTB

OcHoOBHOe coep:xaHue

JlaGopaTopHble 3aHATHSA

1

JlaGoparopnast pabora «MneHTudukanus HEOPraHWYECKUX BellecTB» PemeHue
JKCIEPUMEHTAIIBHBIX 3a/1a4 MO0 XMMHUYECKUM CBOMCTBAM METANIOB U HEMETAILJIOB, IO
PacCIO3HABAHUIO U MOJIYYCHUIO COEAMHEHUN METAJNIOB U HEMETAJUIOB.

Wnentudukanuss HEOPraHUYECKUX BEIIECTB C HCIOJIb30BaHUEM UX (HU3UKO-
XUMUYECKHUX CBOMCTB, XapaKTEPHBIX KAUECTBEHHBIX peaklnii. KauecTBeHHbIE peakiuu

Ha Cy.]'H:(i)aT—, Kap6OHaT— H XJIOPUI-aHUOHbI, HA KATUOH aMMOHUA

IIpakTnyeckue 3aHATHUS:

| KonTpoabnas padora 2 CBoiicTBa HEOPraHUYECKUX BEIIECTB

OK 01
OK 02
OK 04




24 OK 01
OK 02
Pa3nen 4. CTpoenne u cBOiicTBAa OPraHMYeCKUX BelleCTB OK 04
[1K-10.1
IK-11.1
IK-11.2
Tema 4.1. OcHoBHOE coJep:KaHne 4 OK 01
Knaccudukanys, 1 | TosiBnieHne M pa3sBUTHE OPTaHWUYECKOW XUMHUM Kak HaykK. IIpeaMeT opraHudecKoi 2 1IK-10.1
CTPOEHHE U XUMHHU. MECTO U 3HaUEHUE OPraHUYECKOM XMMHH B CUCTEME ECTECTBEHHBIX HAYK. IIK-11.1
HOMEHKJIaTypa XHWMHYECKOE CTPOEHHE KaK TMOPSIOK COSAMHEHHUS aTOMOB B MOJIEKYJIE COTJIACHO HX IK-11.2
OPTAHHUECKUX BEIIECTB BAJICHTHOCTH. OCHOBHbIE TIOJIOKEHUSI TEOPUU XHMUECKOTO CTPOCHHS OPraHH4eCKUX
coequHennii A.M. bBytnepoBa. VYriaepoaHslii CKeJIE€T OPraHUYECKOM MOJIEKYJIbI.
3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHUYECKOTO CTPOCHHUS Moiyiekyl. W3omepus u
H30MEpBHIL.
Ilonatue o ¢yHkunoHanbHOM rpynne. Pamgukan. IlpuHumnel kinaccudukanum
OpraHMYEeCKUX coequHeHuH. MexayHapoaHass HOMEHKJIATypa W MPUHIIMIIBI
HOMEHKJIATypbl ~OpraHuyeckux coeauHeHuid. [lonsitue 00 aszoTcomepKammx
COCIMHCHHIX, OMOJIOTHUECKH aKTUBHBIX BEIIeCTBaxX (yrieBojax, *Kupax, Oelkax u
1p.), BBICOKOMOJICKYJISIPHBIX COEAMHEHUAX (MOHOMED, TTOJIUMEDP, CTPYKTYPHOE 3BEHO)
IIpakTHYeckne 3aHITHS: 2
1 | HomeHnknaTypa OpraHM4eCKHX COCIUHEHHH OTAEIbHBIX KJIACCOB (HACHIIICHHBIC, 2
HEHACBIICHHBIC W apOMAaTUYECKHE YTICBOJIOPOMBI, CIUPTHI, (DEHOJNBI, aabJICTHJbI,
KETOHbI, KapOOHOBBIE KHCIOTHI M Jp.) CocTaBieHHE MOJHBIX U COKpAllEHHBIX
CTPYKTYPHBIX (POPMYJT OPraHWYECKUX BEIIECTB OTIEIBHBIX KJIACCOB, MCIOJIB3YS WX
Ha3BaHMsI MO CHUCTEMAaTHMYECKON M TpUBHUAJIBHOW HOMEHKJIAType (ITHJIEH, alleTHJIEH,
rvuepus, ¢eHon, QopMmanbaerus, yKCycHas KHCIOTa, TIUIUH). Pacdersl
npocTeiiel (GopMysTbl OPraHMYECKON MOJEKYIIbI, UCXOS U3 DJIEMEHTHOTO COCTaBa (B
%)
Tema 4.2. OcHoBHOe coep:xaHue 12 OK 01
CaoiicTBa 1 | [IpenenwsHbIe YrieBOaOPOAbI (ANKaHBI M IUKJIOATIKaHbl). ['OpeHre MeTaHa Kak OJUH U3 6 OK 02




OpraHUYECKUX
COEIMHEHUN

OCHOBHBIX MCTOYHUKOB TEIUIa B MPOMBIIUIEHHOCTH U ObITy. CBOMCTBa MPUPOIHBIX
YIIIEBOJOPOAOB, HAXO0KIEHUE B IIPUPOJIEC U IPUMEHEHUE AJIKAHOB;

HenpenenbHble (aaKkeHbl, alKUHBI U aJKaJUEHbI) U apOMaTUYECKHUE YTIIEBOIOPOABI.
I'openue aneTwieHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHHU JUJIS CBApKHU U
PE3KH METAJIIIOB

Kucnoponaconepxkamue coequHeHus! (cmupThl U (EHOIBI, KapOOHOBBIC KHUCIOTHI U
3¢upbl, anbAEruibl U KETOHBI, XUPbI, YrieBojsl). IIpakTHueckoe mpuUMeHEHHE
STWIEHIJIMKOJIS, TaulepuHa, ¢peHona. [lpumenenue dpopmanpaeruia, aneraibaeruia,
YKCYCHOM KHCJIOTBHI. MblJIa KaK COJM BBICIIMX KapOOHOBBIX KHCIOT. Motoiue
CBOMCTBA MbLIa

AzoTcoaepikaiiue COEIMHEHHUS (amuHBI u AMHUHOKHCIIOTHI, Oenkn).
BricokoMonekynsipHble COeAMHEHUs (CHHTETHYeCKHe M OHOJIOTHYeCKH-aKTHUBHBIE).
Mounomep, nmonumep, CTpyKTypHOe 3BeHO. [loiammepusanus STHIEHAa KaK OCHOBHOE
HalpaBJieHWE €ro WCIOJIb30BaHUsA. [ 'eHeThueckass CBs3b MEXIy Kjaccamu
OPraHNYeCKUX COCTMHEHUHN

JlaGoparopHas padora

1

JlaboparopHas pabota «IlonydeHue STHUIIEHA U U3YYSHHE €rO CBOWMCTBY

IIpakTnyeckue 3aHATHUS:

1

CBoiicTBa OpraHMYECKUX COCIWHEHUH OTIENbHBIX KJIacCOB (TpUBUAIbHAS |
MEXIyHapOoAHasT HOMEHKIATypa, XMMHYECKHE CBONCTBA, CIOCOOBI TONydYeHUSs):
npeAesbHble  (aJKaHbl W UUKIOAJIKaHbI), HeMNpelneabHble (QJIKEHbI, AalKUHBI U
QIKQJIMCHBI) W apOMATHYECKHE YTICBOIOPOMABI, CHUPTHI M (EHOIBI, KapOOHOBHIC
KUCJIOTBI W J(UpbI, alpAerujbl HW KETOHbl, aMHUHBI M aMHUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE ~ COE€IUHEHMs. 3aJaHus Ha  COCTaBJIEHWE ypaBHEHUU
XUMHUYECKHUX PEAKIMil ¢ yJacTHeM OPraHMYECKUX BEUIECTB HA OCHOBAHUHU UX COCTaBa
U CTPOCHUS

CocraBieHne cxeM peakiuii (B TOM YHCIE€ [0 TPEAJIOKEHHBIM  IEMOYKaM
IpEeBpaILEeHHIT), XapaKTePU3YIOIUX XUMUYECKIE CBOWCTBA OPraHMYECKUX COCIMHEHHUN
OTJEJIbHBIX KJIACCOB, CIIOCOOBI MX MOJYYEHHs U Ha3BaHHE OPTaHUYECKUX COEAMHEHUH

OK 04
ITK-10.1
IK-11.1
IK-11.2




10 TPUBUAJIBHOM MM MEXAYHApPOJHON CUCTEMAaTUYECKOW HOMEHKIIATYPE.
Pemenne mnpakTHKO-OPMEHTUPOBAHHBIX TEOPETUYECKMX 3aJaHUM Ha CBOWMCTBA

OpPTraHU4YCCKUX COC)II/IHGHI/II\/JI OTACIBHBIX KJIaCCOB

Tema 4.3.
WnenTudukarus
OpPraHWYECKUX BEIICCTB,
HX 3HAYEHUE U
MPUMEHEHHE B OBITOBOM
Y TIPOU3BOJICTBEHHOM
NeSITEILHOCTH YeI0BEKA

OcHoBHOE coaep:kaHue

1

buooprannueckue coenuHeHus. [IpumeneHne u Ouojoruyeckas pojb YIIEBOIOB.
OxuciieHue yriaeBoJOB — MCTOYHUK OHEPrMH KHUBBIX oOpraHu3moB. OOnactu
NpUMEHEHHs aMUHOKUCIOT. [IpeBpamieHuss O€lIKOB MNUIIM B OpraHU3ME.
buonornueckne ¢yHkuu OenkoB. buonormueckne QyHKIMH KUPOB. Poib
OpPraHMYECKON XMMHH B PEIIEHUH MPoOJIeM MUILEBOM 6€301MacHOCTH

Ponp oprannueckoil XUMHUM B pEIIEHUHU MPOOJIEM ISHEPreTHdecKkoil 6e30macHOCTH, B
Pa3BUTUH MEAMLIMHBI, CO3JAHMHM HOBBIX MAaTE€pPHAJIOB, HOBBIX HCTOYHHMKOB JHEPruu
(ampTEpHATUBHBIE HCTOYHUKHM HSHepruu). ONacHOCTb BO3ACHCTBHUS Ha JKUBBIC
OpraHU3Mbl OPraHMYECKHUX BEILECTB OTIENbHBIX KJIACCOB (YIJI€BOJIOPOAbI, CIHPTHI,
(eHOIIBI, XJIOPOPTaHUYECKUE TPOU3BOAHBIE, ABICTHUABI U JIp.), CMBICH TMOKa3aTems
MpeieIbHO AOMYCTUMOM KOHIIEHTpaLUu

JlabopaTopnasi paGora

1

JlaGopaTopHass paborta: “WaeHTHdUKAIUS OPraHUYECKUX COCAMHEHUN OTIEIbHBIX
KJIaCCOB”

WNnentudukanuss opraHMYECKUX COEIUHEHHH OTIENbHBIX KJIaccoB (Ha mpumepe
QNBJICTHJIOB, KpaxMaya, YKCYCHOH KHUCIIOTHI, OCTKOB M T.N.) C UCIOJIB30BAaHUEM HX
(U3UKO-XMMHYECKHUX CBOMCTB M XapaKTEpHBIX KaueCTBEHHBIX peakiuil. JleHaTypanus
Oenka mpu HarpeBaHuM. L[BeTHBbIe peaknuu O0enKOB.BO3ZHUKHOBEHHE aHATUTHYECKOTO
CUTHQJIa C TOYKHM 3pPEHUS XMMHYECKUX IPOLIECCOB MPU MPOTEKAHUH KAaueCTBEHHOU
pEaKIny, MO3BOJISIIONICH WACHTH(PUIIMPOBATH MPEAJIOKEHHBIE OPTaHUYECKIE BEIIECTBA

IIpakTHyeckue 3aHATHS:

KonTpoabHas padora 3 CTpyKTypa B CBONCTBA OPraHUYECKUX BEIIECTB

OK 01
OK 02
OK 04
I1K-10.1
IK-11.1
IK-11.2

Pa3zpnen 5. Kuneruueckne u TepMoOAMHAMUYECKHE 3AaKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX peakIui

OK 01
OK 02
I1K-10.1




IK-11.1

I1K-11.2
Tema 5.1 OcHoBHOe coaep:xaHue OK 01
CxopocTs xumuueckux | 1 | CKOpOCTh  peakiid, €€ 3aBUCHMOCTh OT Pa3iuYHbIX  (DAKTOPOB:  MPHPOJIBI OK 02
PpeaKIuii. pearupyroImux BEIIECTB, KOHIEHTPALUUH PEArupyroIMX BEHIECTB, TEMIEPATYpPbl M I1K-10.1
XUMHUIeCKoe IUIOIAJM PEAKUMOHHOM mnoBepXHOCTU.TernnoBbieah(HeKThl XUMHUYECKHX —PpEaKIHi. IK-11.1
paBHOBECHE DK30-U SHIOTEPMUECKHE, PEaKLI. MK-11.2
OOpatuMocTh peakuuil. XMMHUYECKOE PAaBHOBECUE M €r0 CMELICHHE MOJ JACHCTBHEM
pa3nuYHBIX (PaKTOPOB (KOHIEHTPALIUSl pEareHTOB UM MPOAYKTOB PEaKluH, 1aBJICHHUE,
TeMIEparypa) JUlsl CO3J4aHMsl ONTHUMAJIbHBIX YCJIOBUN NPOTEKaHUS XUMHYECKHX
npoueccoB. [Ipunnun Jle [Harense
IIpakTH4eckue 3aHATHS:
1 | Pemenue mpakTUKO-OPUEHTHUPOBAHHBIX 3a/laHUI Ha aHATU3 (AaKTOPOB, BIUSIOIINX HA
M3MEHEHHE CKOPOCTH XMMHUYECKOH peaKkiiuu
OK 01
OK 02
OK 04
Pa3znen 6. PacTBopbl OK 07
I1K-10.1
IK-11.1
I1K-11.2
Tema 6.1. OcHoBHOe coaep:xaHue OK 01
ITonsiTHEe O pacTBOpax 1 | PactBopenue kak ¢pusznko-xumuueckuii mpomecc. PactBopsl. CriocoObl MPUTOTOBICHUS OK 02
pactBopoB. PactBopumocTh. MaccoBasg 1ot pacTBOpeHHOro BemiecTBa. CMbICT OK 07
IIOKa3aTessl MPEeAesIbHO TOIMYCTUMOM KOHLIEHTPALlMM U €r0 UCIOJIb30BAHUE B OLIEHKE [1K-10.1
9KOJIOTMUYECKOI 0€30M1acHOCTH. MK-11.1
[IpaBuna 5SKOJOTMYECKH I€JIECOOOpPA3HOrO TMOBEAEHUS B OBITY UM TpPYyHOBOH K-11.2

NEATEIbHOCTH B LENIAX COXPAaHEHMsI CBOErO 3J0POBbS M OKPYKAIOIMIEW NPUPOIHOU
CPEIbl; OACHOCTh BO3ACHCTBUS HA KUBBIC OPraHU3MBbI OIIPEIEIICHHBIX BELECTB.

IIpakTnyeckue 3aHATHUS:




Pemenue IMPAaKTUKO-OPUCHTUPOBAHHBIX PAaCUCTHBIX 3aﬂaHI/II71 Ha pacCTBOPHI,
HCIIOJIb3YCMBIC B OBITOBOM U HpOI/ISBO,I[CTBeHHOﬁ ACATCIIBHOCTH YCJIIOBCKA

Tema 6.2. OcHoBHOe coaep:xaHue 2 OK 01
Hccnenosanne cBOICTB | JlabopaTopHasi padoTa 2 OK 04
pacTBOpOB 1 | JJaboparopHas pa6oTa «I[IpHrOTOBIEHHE PACTBOPOBY. 2 1K-10.1
[IpuroToBaeHne pacTBOPOB 3aJaHHON (MacCoBOM, %) KOHLEHTPAluH (C MPaKTUKO- [K-11.1
OPHEHTHPOBAHHBIMHU BOIPOCAMH) M ONPEICICHNUE CPEIbI BOAHBIX PACTBOPOB. IK-11.2
Pemenue 3a1a4 Ha IPUTOTOBIIEHUE PACTBOPOB
IIpuxnagnoi moayas. Pasnena 7. Xumus B ObITY M HIPOU3BOACTBEHHOM 1eATEJILHOCTH Y€J10BEKA 6 OK 01
IIpodeccnoHabHO-0PUEHTHPOBAHHOE COAECPKAHUE OK 02
OK 04
OK 07
I1K-10.1
IK-11.1
I1K-11.2
Tema7.1 IMpodeccnoHanbHO-0PHEHTHPOBAHHOE COEPKAHUE 6 OK 01
Xumus B OBbITY U 1 | Hogeilmue AOCTHXEHUS XUMUYECKONH HAYKH U XMMHUYECKON TeXHOIOTUU. Pols XxuMuu 2 OK 02
IPOU3BOJICTBCHHOM B 00€CIIeYeHNH IKOJIOTUIECKOH, YHEPTeTUUECKOH 1 MUILIEBOI 6€30MaCHOCTH, pa3BUTHH OK 04
ACATCIIPHOCTH 4CJIOBCKA MeauuuHbL. [IpaBuiia moucka u aHajm3a XUMUYECKO HH(OpMAIMK U3 PA3TUIHBIX OK 07
MCTOYHMKOB (Hay4yHasi U yueOHO-Hay4YHasl TUTEPATypa, CPEICTBA MACCOBOM [1K-10.1
uHopmanuu, cetb UHTEepHET) [IK-11.1
IIpakTHyeckue 3aHATHS: 4 TK-11.2
1 | Ilouck m aHaU3 KEWCOB O MPUMEHEHHH XUMHUYECKUX BEUICCTB U TEXHOJIOTHI C YYETOM 2
Oynymiedi mpodeccCHOHANBHONW  JESITeNTbHOCTH 1O  TeMaM: KOHCTPYKIMOHHBIE
MaTepHajbl, MAaTepHalbl U1 DJIEKTPOHMKH, HAaHOMATEpHabl, UCTOYHMKU DHEPruUH,
JIEKapCTBEHHbIE BEILIECTBA, ObITOBAs XUMHSI.
2 | IlpeacraBnenue pe3ynbTaTOB peIIeHWS KeicoB B ¢GopMe MHUHH-JOKIANa C 2
MpEe3EeHTALMEN
IIpomexyTouHas arTecTalus N0 JUCHUILINHE (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 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.
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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.
Tepennna, A. A. [posmoBa u np. «Xumus. YriuyoneHHsld ypoBenb». 10 kmacc / B. B.
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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. :
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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-
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— Hoocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. — TekcT: 351eKTpOHHBIN
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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.
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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. Tabpuensu O.C. Xumus: yueb. s ctya. 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 mKoje».

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-TIIOIYJISIPHOTO KypHana «XuMHus U )kxu3Hb». JKypHan uzgaércs ¢ 1965 1.



https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A0%D0%B5%D0%B7%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://postnauka.ru/themes/chemistry
http://elementy.ru/)
http://gotourl.ru/4780
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http://gotourl.ru/4783
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5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTKpbITast AIIeKTpOHHAst OMOIHOTeKa XuMHIUeckoro moprana «Chemnet», comepxuT yueOHbIE
nH($OpMaLMOHHBIE MaTepUabl JJIs IIKOJLHUKOB U yuuTenel. B Helt MOXHO HallTH y4eOHUKH 1O
o0mmeil 1 HEOPraHMYECKOW XMMHHW, OPTaHMYECKOW XUMHH, MYJIbTHMEIHAMaTepUANbl, a TaKKe
3aayl XMMHYECKMX OJHUMIIHMAJ C pEHICHUAMH, 3a7a4d BCTYNUTEIbHBIX HSK3aMEHOB JUIS
aOUTYyPUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
Wudopmannonnpie MaTepuainsl 00 onuMmnuanax: MOCKOBCKOW Topojackol, Bcepoccwuiickoii,
MenpeneeBckoit, MexayHapoanoi. [IpuBeneHsl 3ajaun TEOPETHUECKUX U IKCTIEPUMEHTAIBHBIX
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 cnpaBounas wuH(oOpMamuss O XHMHYECKHX DIEMEHTaX M HX CBONCTBax (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 HHTEPECHBIX 00pa30BaTEIbHBIX
KypCOB U BHJICOJIEKIIUN JUIS IIKOJIBHUKOB, CTY/IEHTOB U yuuTeleld. EcTb 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.

5. KoHTpoJib U OLIeHKA pe3yJIbTATOB 0CBOEHUs 00111e00pa30BaTe/ILHOI
TUCIUIIMHBI
KoHTpoib W oOmeHKa pacKphIBAIOTCA 4Yepe3 AUCIUIUIMHAPHBIC Pe3yJIbTaThl,
YCBOCHHBIC 3HAHUS W MPUOOPETEHHBIE CTY/IEHTAMHU YMEHUS, HAlpaBlICHHBIC Ha
dhopmupoBaHue O0ITUX U MPO(PECCHOHATBLHBIX KOMITETCHITUH.

Oomas/ Paznen/Tema Tun oueHOYHbIX MEPONPUATHI
npogeccuoHa
JbHas
KOMIIeTEeHUS

Pa3nen 1. OcHOBBI cTPpOEHMS BellleCTBA
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OK 01

1.1Ctpoenue atomoB
XUMHUYECKUX JJIEMEHTOB U
MIPUPOJA XUMUYECKON
CBSI3U

1. Tect «CTpoeHuE aTOMOB XUMUUYECKHUX
3JIEMEHTOB M MPUPOJIa XUMHUYECKOUN CBSI3M».

2. 3a/1auu Ha COCTABJIEHUE XUMUYECKUX
(hopMyJT IBYXaTOMHBIX COCTMHEHUH (OKCHJIOB,
CyJb(UI0B, TUAPUAOB U T.I1.).

3. 3agaHusg Ha UCIIOJL30BaHHUE XUMHYECKOU
CHUMBOJIMKM W Ha3BaHUW COECAMHEHUU 110
HOMEHKJIAType  MEXIAYHApOJAHOrO0  COHO3a
TEOPETUYECKOM M IPUKIAJHOM XUMHHU H
TPUBUAIBLHBIX HAa3BaHWM I COCTaBIICHUS
XUMUYECKHUX bopmyn JIBYXaTOMHBIX
COCIMHEHHI (oxcuaoB, CyJb(pHUIOB,
TUAPUIOB | T.I.) U APYTUX HEOPTraHHMYECKUX
COEIMHEHUI OTACNIbHBIX KJIACCOB

OK 01
OK 02

1.2 Ilepuoanueckuii 3aKkoH
u Tabymma J[.1.
Menpaeneesa

1. Tect «MeTamnyeckue / HEMETAIUTHYECKUE
CBOICTBA, AIEKTPOOTPUIIATETLHOCTD U
CPOJICTBO K 3JIEKTPOHY XUMHUUYECKUX
3JIEMEHTOB B COOTBETCTBUE C X AJIEKTPOHHBIM
CTPOEHUEM U MOJIOKEHUEM B IIEPUOINYECKOMN
CHUCTEME XUMUYECKUX 31eMeHTOB [[. 1.
MeHgeneeBay.
2. IlpakTruyeckue 3a1aHus HA YCTaHOBJICHUE
CBSI3M M€Ky CTPOEHHUEM aTOMOB XUMHYECKHUX
3JIEMEHTOB U NIEPUOANYECKUM U3MEHECHHEM
CBOMCTB XMMHYECKHUX 3JIECMEHTOB U UX
COE€IUHEHHI B COOTBETCTBUH C ITOJIOKECHUEM
[Iepuoanueckoii cucreme.
3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKUE 3a/IaHUsI HA XapaKTEPU3AIUIO
XHMHMYECKHUX JJIEMEHTOB: «Mertaminueckue /
HEMETaTHICCKHE CBOICTBA,
3JIEKTPOOTPULATENIBHOCTE M CPOJACTBO K
BJIEKTPOHY  XMMHUYECKMX  JJIEMEHTOB B
COOTBETCTBUE C UX DJIEKTPOHHBIM CTPOCHUEM

" II0JIOKCHUEM B nepnonnquKoi/'I CHUCTEMC
xumudeckux daemenToB .M. Menaeneesa»

Pa3znen 2. XuMnuyeckue peakiumn

OK 01
OK 04

2.1 THIBl XUMAYECKAX
peakimit

1. 3agaum Ha cocTaBiIEeHUE YpaBHEHUI
peaKkuui:

— COE/IMHEHMSI, 3aMEIICHUS, PA3JIOKCHHS,
oOMeHa;

— OKUCJIUTENBHO-

BOCCTaHOBUTEJIBHBIX PEAKIIUN C
HCIOJIb30BAHUEM METO0/1a SJIEKTPOHHOTO
Oananca.

2. 3ajauM Ha pacyeT MacChl BEIIECTBA WU
00béMa

ra30B [0 U3BECTHOMY KOJIMYECTBY BEIECTBA,




Macce Wi 00bEMY 0IHOTO U3 YYaCTBYIOIUX B
pEeaKIK BELIECTB; PACUETHI

Macchl (00bEMa, KOJIMYECTBA  BEIECTBA)
NPOAYKTOB PEAKIMH, €CITU OJIHO W3 BEIIECTB
HUMCCT IIPUMECH

2.2D21eKTpoNuTHYECKAS
JNUCCOLMAINI U HOHHBIN
o0OMeH

1. 3agaHus Ha cOCTaBIEHUE MOJIEKYJISIPHBIX U
MOHHBIX PEaKIfil ¢ y4acTHeM KHUCIIOT,
OCHOBAHHU U COJIEH, YCTAHOBJIICHUE U3MEHEHUS
KHCJIOTHOCTH CPEJIbI

2. JTabopatopHas pabota "THITBI XUMHUYIECKUX
peaxmuii”

Pa3jen 3. CTpoeHne u CBOIiCTBAa HEOPraHUYECKHUX BellleCTB

OK 01

[1K-10.1
IK-11.1
IK-11.2

3.1Knaccudukanus,
HOMEHKJIATypa M CTPOCHHUE
HEOPTaHMYECKUX BEIECTB

1. Tect «HomeHnknarypa u Ha3BaHue
HEOPraHUYECKUX BEIIECTB UCXOJS U3 UX
XUMHUYECKON (POPMYJIbI UJIU COCTaBJICHHE
XUMHUYECKON (POPMYJIbI HCXO/1S U3 Ha3BaHUS
BEIIECTBA 110 MEXIYHAPOIHON WIN
TPUBHAJILHON HOMEHKIIATYPE».

2. 3ajauM Ha pacyeT MaccoBOM J01M (Macchl)
XMMHUYECKOI'0 DJIEMEHTA (COEIMHEHNS) B
MoJIeKyJIe (cMecH).

3. [IpakTryeckue 3a1aHusl 110 KIacCUPUKALIH,
HOMEHKJIATYpE U XUMUYECKUM (opMyJiaM
HEOPraHMYECKUX BEILECTB PA3IMYHBIX
KJIACCOB.

4. IlpakTuueckue 3aJaHus Ha OIpEIEICHHE

XMMUYECKOW  aKTMBHOCTHM  BELIECTB B
3aBUCHUMOCTH BHMJIa XUMUYECKOU CBSA3HU U TUIA
KPUCTAJJINYECKON PELIETKN

OK 01
OK 02
I1K-10.1
IK-11.1
IK-11.2

3.2Du3NKO-XUMHUYECKHE
CBOICTBA HEOPTraHUYECKUX
BEILECTB

1. Tect «OcoOEHHOCTH XUMHYSCKUX CBOMCTB
OKCHJIOB, KUCJIOT, OCHOBaHUH, aM(OTEPHBIX
TUAPOKCHJIOB U COJICH.

2. 3a1aHus Ha COCTaBJICHUE YPABHEHUI
XUMHUYECKHUX PEAKLUN C y4aCTHUEM MPOCTHIX U
CJIO’KHBIX HEOPraHMYECKUX BEILECTB: OKCUIOB
METaJIOB, HEMETAJIOB ¥ aM(DOTEPHBIX
3JIEMEHTOB; HEOPTAHUYECKUX KHUCIIOT,
OCHOBaHUI 1 aM(pOTEPHBIX TUIPOKCUIOB,
HEOPTaHUYECKHUX COJICH, XapaKTePU3YIOITHUX X
CBOMCTBA U CITOCOOBI TIOJTyYCHHSI.

3.IIpaKTHKO-OpHEHTUPOBAHHbBIE
TEOPETUYECKHE 3aJaHusl Ha CBOMCTBA U
[IOJIyYE€HUE HEOPraHUYECKUX BELIECTB

OK 01
OK 02
OK 04

3.3 nentuduxarms
HEOPTraHUYECKUX BEIIECTB

1. HpaKTI/IKO—OpI/IeHTI/IpOBaHHBIC 3aJaHus 110
COCTaBJICHHUIO XUMHWYCCKHUX peaxunﬁ C
Y4aCTUEM HCOPTaHNYCCKUX BCIICCTB,
HCIIOJIb3YCMBIX IJIA UX I/I,Z[eHTI/I(bI/IKaI_[I/II/I.




2.JlaGopatopHas pabota: “Unentuduxanus
HEOPraHMYECKUX BEIIEeCTB”

Pa3znen 4. CTpoeHue M CBOWCTBA OPraHUYeCKUX BelleCTB

OK 01 4.1 Knaccuduxanus, 1. 3amanus Ha cocTaBIEHUE Ha3BaHUM
IK-10.1 CTPOEHUE U HOMEHKJIaTypa | OPraHMYECKHX COCAMHEHUI MO TPUBHAIBHOMN
HK-11.1 OpPraHUYECKUX BEILECTB WM MEKIYHApOJHOW CUCTEMATHUECKON
TIK-11.2 HOMEHKJIAType.
2. 3a1aHus Ha COCTaBJICHUE MOJTHBIX U
COKpAIEHHBIX CTPYKTYPHBIX (hOpMYIT
OpPraHMYECKUX BEILECTB OTAEIbHBIX KIACCOB.
3. 3amaun Ha ONpeneNeHHE MPOCTEHUIIeH
(hopMyJIBI OPTraHUYECKOW MOJICKYJIBI, UCXOMIS
13 3JIEMEHTHOTO cocTaBa (B %)
OK 01 4.2CBoiicTBa oprannueckux | 1. 3agaHus Ha COCTAaBJICHHE YpaBHEHUN
OK 02 COCIMHEHUIN XUMUYECKHUX PEAKLUN C yYaCTHEM
OK 04 OpPraHWYECKHX BEILECTB HA OCHOBAHUH X
[TK-10.1 COCTaBa M CTPOEHMUS.
[K-11.1 2. 3agaHus Ha COCTABJICHUE YPABHEHUI
IIK-11.2 XUMHUYECKHUX PEaKIHii, WILTIOCTPUPYIOIINX
XMMHUYECKHE CBOICTBA C y4€TOM MEXaHU3MOB
MPOTEKaHMs JaHHBIX PeaKIUil U TeHETHYECKOM
CBSI3M OPraHUYECKHUX BELIECTB Pa3HbIX
KJIACCOB.
3. PacueTHbl€ 3aJ1a4¥ M0 YPABHEHUSM PEaKIIMi
C y4acTHeM OpraHMYeCKHUX BEIIECTB.
4. Jlaboparopnas pabota “TlpeBpaiienus
OpraHWYECKUX BELIECTB MPU HArpEeBAHUU"
OK 01 4.3 Nnentupukanus 1.IIpakTUKO-OpUEHTHUPOBAHHbBIE 3a/1aHNUS 10
OK 02 OpPraHUYECKHX BEIIECTB, UX | COCTABJICHUIO XUMUYECKHUX PEAKLIUN C
OK 04 3HAYCHHE U IPUMCHECHHUE B | YUYaCTHEM OPraHWYECKHUX BEIIECTB, B T.4.
[IK-10.1 OBITOBOI U UCIIOIb3yEMBIX JUIS X UASHTU(PUKALMU B
gﬁ'i i ; MIPOU3BOJICTBEHHOM OBITY U IPOMBIIIJICHHOCTH.

ACATCIIBHOCTH 4YCJIOBCKA

2.JIabopatopHas pabota: “UnenTrdukanus
OPraHMYECKUX  COCIUHCHUH  OTIEJIbHBIX
KJIacCOB”

Pazgen 5. Kumernueckue

XUMHUYECKNX peakini

H  TEePMOAMHAMHYCCKHUE 3aAKOHOMCEPHOCTH MNMPOTCKAHUA

OK 01
OK 02
I1K-10.1
IK-11.1
IIK-11.2

5.1CxopoCTh XUMHUYECKHUX
peakuuii. XuMu4ecKoe
paBHOBecHE

[IpakTuKO-OpHUEHTUPOBAHHBIE TEOPETUYECKUE
3aJaHMs Ha aHainu3 (PakTOpOB, BIUSIOIIMX HA
U3MEHEHUE CKOPOCTH XMUMHUYECKOM peakiyu.
[IpakTUKO-OpUEHTHPOBAHHBIE 33JaHUS  HA
npumeHenue npuHuuna Jle-llarense i
HaXOXKICHUS HalpaBJICHUS CMEILEHUS
pPaBHOBECUSI XMMHUYECKON pEaKkUMM U aHAIU3
(akTOpoB,  BIMAIOUIMX Ha  CMEIIEHHUE
XMMHUYECKOTI'O paBHOBECHS

Pa3zpnen 6. PacTBopbl




OK 01

6.11lonsTue 0 pacTBopax

1. 3aaun Ha NPUTOTOBJIEHHUE PACTBOPOB.

OK 02 2. IlpakTuKO-OpHUEHTUPOBAHHBIE PACUETHBIE
T1IK-10.1 3aJaHUA Ha JUCIEpPCHBIC CUCTEMEI,
MK-11.1 HCTIOIb3YEMBIE B OBITOBOM u
K-11.2 IIPOU3BOACTBEHHOM IESITEIIbHOCTU YEJIOBEKa
OK 01 6.2WccnenoBanue cpoiictB | JlaGopaTopHas pabora
OK 04 pacTBOpoB “IIpuroroBieHue pacTBOPOB”
ITK-10.1
[K-11.1
IIK-11.2

Paznen 7. Xumus B ObITY M IPOU3BOACTBEHHOM 1eSITEJIbHOCTH YeJIOBEKA
OK 01 7.1 Xumus B ObITYy U [Touck 1 aHanmu3 KEMCOB O IPUMEHEHUH
OK 02 MIPOU3BOJICTBEHHOM XUMHUYECKHX BEIIECTB U TEXHOJIOTUH C yYETOM
OK 04 NeSTebHOCTH UeIOBeKa Oynymieii npodeccuoHanbHON AEATEIBHOCTU
OK 07 110 TEMaM: KOHCTPYKLIMOHHbIE MaTepUallbl,
K-10.1 MaTepHuabl JIs DJIEKTPOHUKH,
MK-11.1 HaHOMaTepHaIbl, HICTOYHUKU YHEPTHH,

[IK-11.2

JICKApCTBCHHBIC BCIICCTBA, OBITOBAsT XUMHUSL.




