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PaGouasi porpamma o6meo6pasosaresbaoit quctummne  OJ112 Xumus pazpaboTana Ha
OCHOBE TpeOOBaHMIA:

—  defepalbHOrO TOCYIApPCTBEHHOTO 00pa3oBaTebHOrO CTaHAApTa CPEIHEro obrmero
o0pa3oBaHus YTBEPK/ICHHOrO IpHKasoM MunoOprayku Poccnu or 17.05.2012 N 413
(3apeructpupoBano B Muntocte Poccun 07.06.2012 N 24480)(Penakuus ¢ H3MEHEHUSAMH
ot 12.08.2022N 732);

®eepaNbHOrO TOCYIAPCTBEHHOTO 00Pa30BaTeIbHOIO CTAHAPTA CPEHEr0 MPODECCHOHATLHOTO
obpasoBanmst mo cremmansHoctd: 10.02.05 Obecrieuenne HHOPMALMOHHOH Ge30MacHOCTH
aBTOMATH3MPOBAHHBIX CHCTEM.

—  CydYeroM:

—  mpoduIs moTydaeMoro oOpa3oBaHus;

— TIpUMEPHOH NPOrpaMMBI,

—  peKOMEHJAIMH MO MOJYYEHHIO CPEIHEro 00IIero 0OpasoBaHMS B NPEIENAXOCBOCHHS
06pa3soBaTENBHON MPOTPAaMMBI CPEHEro NpoecCHOHaNbHOro 00pasoBanHs (THCHMO
JlenapramenTa roCyIapCTBEHHOH MONUTHKH B Cepe CPeIHEro NpodecCHOHATbHOTO
obpazoBanus 1 npodeccuonanbHoro ooyyenus ot 01.03.2023 Ne 05-592);

—  METOAMYECKHX PeKOMEHIAINH 1o COCTaBIIEHHUIO pabouux  HPOrpamm
061meo6pa3oBaTebHBIX AHCLUUIUIAE ¢ Y4eToM Hpo(heCCHOHAIBHON HAIpPaBICHHOCTH
nporpaMM  cpenHero mpodeccuonansHoro obpasosanus  (IIIKPC [ICC3)
paspa6orannsix Ha 6a3e TBIIOY PJI «KIIIIK»

Paszpaborumk:

- Maromeoa Mapuna AuBaposHa, npenoaasarens xumuu [BIIOY PJT KK




COJEPKAHUE

1. ACIIOPT PABOYEM IMPOT'PAMMBI OBIIEOBPA3OBATEJIbHOM
JUCHHUIITIMHBL. ....ccuviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitittietiecietietcsesistenccnssnes
1.1. O0671aCTh NPUMEHEHHS TMPOTPAMMDBI..uueteruiensrersscsnssssssosnsssssossssssssssssssssses
1.2. MecTo AuCcHMILVIMHBI B CTPYKTYPe OCHOBHOM Npog)ecCHOHATIBHOM
oopazoBarteibHOi porpaMMbl (IIIICC3/IIIIKC3).....ciiieiiiniiiiniiiniiiinieinrcinecnns
1.3, L1e/IM TUCHIMIITHHDBL. « v uueeeeeeeeeeessanasccceecnnsssccecssssnasssscesssssnsnsscesssssnnnnnns
2. PE3YJIbTATBI OCBOEHHUS OBLIEOBPA3OBATEJIbHBIX JUCHUIIJINH
C YYETOM ITPO®ECCHUOHAJIBHOM HATIPABJTEHHOCTH ITPOTPAMM

2.1. [Inanupyembie pe3yabTaThbl 0CBOEHHS 0011€00pa30BaATEIbHOM TUCHMILINHBI B
cooTBeTcTBUHU ¢ PI'OC CIIO u Ha ocHOBe PT'OC COO......ccvvvviiviiiniiiniiinrcnnn
2.2. Kosin4ecTBO 4acoB Ha 0CBOCHHE Padoyeil NporpaMmmbl 0011e00pa3oBaTeIbHOM
D700 1070080070 S (R
3. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA3BOBATEJIBHOM
JUCHHUIITIMHBL. .....c.uviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieteeiateeetastatenssnssaes
3.1. O6beM 001mIe00pa30BaTEIbHON TUCHMILUIMHBLI U BUIbI Y4e0HOI PadoThl...........
3.2. TemaTn4yeckni IUIAH U COJepxkaHUe 001Ie00PA30BATEIHLHOM IUCHUIJINHBL......
4. YCJIOBUS PEAJIMBAIINU OBIIIEOBPA3OBATEJLHOM

JUCHHUIITIAHBL . ...cc.uviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiietiittiieteisteisscsssscssascnseens
4.1. TpeGoBaHUsA K MUHMMAJIbHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00eCeYeHH 0. . ...
4.2. UHGOpMALMOHHOE 00€CTICYCHUE OOYUCHMA o eeeuuurreerensrossssssosssscssssssssenssssnns
5.KOHTPOJIb 1 OHEHKA PE3YJIBbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOM JUCIHUATIIIAHDBL. ........ccvuveveneeeenneeerneernnneennn

10

19

19
19

21



1. IACIIOPT PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJIBHOMN JUCHUILJIAHBI

1.1. O6snacTh NpUMeEHEHHs MPOrPAMMBI

PaGouass mporpamma o0I11€00pa30BaTeIbHON TUCIUIUIMHBI «XUMHUS SIBISIETCS YaCThIO
IporpaMMbl  TOJATOTOBKM  CIHEIMAJIMCTOB  CPEIHETO  3BEHA/POTpaMMbl  TOATOTOBKH
KBaTM(HUIMPOBAHHBIX pPa0OYMX W CiOyKammx) 1o crnenuansHocTi/mpodeccun  10.02.05
Ob6ecneuenrie HHGOPMAITMOHHON OE30ITACHOCTH aBTOMATU3UPOBAHHBIX CUCTEM.

[Iporpamma 00m1e006pa3zoBaTeNbHON AUCIUILIHHBI « XHUMHUS» MOKET OBITh MCIOJIH30BaHA
B TMpO(EeCCHOHAIBHBIX 00pa30BaTENbHBIX OPraHU3AlMAX, PEATU3YIONUX 00pa30BaTEIbHYIO
nporpaMmy cpenHero oomiero oOpa3oBaHUs B HIpeeliaX OCBOSHHS NPOTpaMM TOATOTOBKU
KBJIN(DUIIMPOBAHHBIX pab0OUMX, CIYXKAIIUX U CIIELIUATUCTOB CPEIHETO 3BEHA.

1.2. MecTo TMCHUILUIMHBI B CTPYKTYpe OCHOBHOH mNpodeccCHOHAIBLHONH 00pa3oBaTe/ILHOM
nporpammsl (IIIICC3/IIIIKC3):

OO6meoOpazoBaTenpHasl JUCHUIUIMHA «XUMHS» H3y4daeTcss B 00I1eo0pa3oBaTeIbHOM
uukie ydyebnoro mana IIIICC3/IIIIKC3 nHa 06a3e ocHOBHOTO o0OIIero o0pa3oBaHUsS C
MOJTy4eHUEM CPeIHEro o01iero oopasoBaHusl.

OO6meoOpazoBaTenbHas JUCIUIUIMHA «XWUMHs»  SBIACTCS  00S3aTENbHON  YacThiO
o0m1eo0pa3oBaTeIbHOrO IUKJIAa OCHOBHOM 00pa3oBaTelbHOM MpOrpamMmbl B COOTBETCTBUU C
OrocC cnenuansHocT/mpodeccun  10.02.05 OOecnedyenrne HHPOPMAIMOHHOM
0€30IMaCHOCTH aBTOMATH3UPOBAHHBIX CHCTEM.

1.3. Hean AUCUMTIHHBI

Henp npucuumimbbl  «XuMmus». @OopMUpOBaHHE Yy CTYIACHTOB MPEACTaBICHUS O
XMUMHYECKON COCTaBISIONIEH €CTeCTBEHHO-HAYYHOW KAapTHUHBI MHUpa KaK OCHOBBI MHPUHATHUS
pelIeHU B KU3HEHHBIX W TPOU3BOJCTBEHHBIX CHUTYallUsAX, OTBETCTBEHHOTO IIOBEACHUS B
MPUPOIHOM cpeae.

2. PE3VJIBTATBI OCBOEHUSA OBLIIEOBPA3OBATEJIBHBIX JUCHUIIJIMH C

YYETOM NMPO®ECCUOHAJIbHOM HAITPABJIEHHOCTH ITPOT'PAMM CIIO
2.1. Tlnanupyemble Ppe3yJbTaTbl OCBOEHHUsI 001Ie00PAa30BaTEJbHONH JTMCUMILUIMHBI B
coorBercTBMHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

B pesynprare ocBoeHms onx oOydwaroutuiics aoibkeH ornanets JIP, MP, ITPB(®I'OC
COO); OK, IIK, ITPY (®I'OC CIIO):

o1rocC COO

Koa pesyabTarta ‘ HaumenoBaHue pe3yibrara

JIndyHOCTHBIC PE3YJIbTAThI

JIP 01 YyBCTBO TOPJOCTH M YBAXEHUS K HCTOPUU U  JIOCTIDKECHUSAM
OTEUECTBEHHOW XUMUYECKOW HAYKU; XUMHUYECKH TPAMOTHOE MOBECHUE B
npodeccHoHaNbHON JEesITeNbHOCTH W B OBITY Ipu OOpallleHuu C
XUMUYECKMMH BEIIECTBAMHU, MaTEPHAIAMH U MPOIIECCAMMU.

JIP 02 TOTOBHOCTb K IPOJIOJKEHHIO 00pa30BaHUs U MOBBIIIEHUS KBATU(UKaIUU
B M30paHHOM mNpodecCHOHANBHON NeATEeNTbHOCTH U OOBEKTHBHOE
OCO3HAHHE POJIM XMMHUYECKUX KOMIIETEHLIUN B 3TOM.

JIP 03 YMCHHCEC UCITOJIb30BATh JOCTUKCHU A COBpeMeHHOﬁ XHUMHUYECKOU HAayKHU U
XUMHUYECKHUX TEXHOJIOTUM JIJIsI TTOBBIIICHHUS COOCTBEHHOT'O
HUHTCJUICKTYAJIbHOT'O Pa3BUTHA B BBI6paHH01>i HpO(I)eCCI/IOHaHLHOI‘;I
ACATCIIBHOCTH.

MCTaHpe)IMCTHLIe PE3YyJIbTATHI




MP 01

UCIIOJIb30BAHUE DPA3JIMYHBIX BHJOB II03HABATEIILHON ACATCIBHOCTH U
OCHOBHBIX  WHTEIUICKTYyaJIbHBIX  OIepanuii  (MOCTAHOBKH  3a/1ayH,
(dhopMynTUpOBaHUS TUIIOTE3, aHAIKM3a U CHHTE3a, CPaBHEHHS, 0000IIeHNS,
CHCTeMAaTH3alliH, BBISIBICHUS PUYUHHO-CIICJCTBEHHBIX CBSI3CH, IMOMCKA
aHaJIoOroB, (OPMYJIMPOBAHUS BBIBOJOB) JUIS PEIICHHUS IOCTABJICHHOMN
3a7a4d, NPUMCHEHHE OCHOBHBIX METOJIOB TI03HAHUs (HAOJIOJCHUS,
HAYYHOT'O IKCIIEPUMEHTA) [UIsl U3yYCHUS PA3IMYHBIX CTOPOH XUMHUYECKHX
O00OBEKTOB ¥ TMPOILIECCOB, C KOTOPHIMH BO3HHKAET HEOOXOJUMOCTh
CTaJIKUBATHCS B MPO(eCcCHOHABHOM cdepe.

MP 02

HCITIOJIb30BAHUC Pa3JIMYHbIX HCTOYHUKOB [JId IOJIYUYCHHA XUMHUYECKOU
“HpOpMAIIUM, YMEHHUE OIIEHUTh €€ JOCTOBEPHOCTH ISl JIOCTHXKCHUS
XOPOIINX PE3YJIHTATOB B MpodeccuoHansHoi cdepe;

[IpeameTHBIC pe3ynbTaThl 0230BOTO YPOBHS

I1P601

c(hOpMUPOBAHHOCTh TPEJCTABICHUNA O MECTE€ XHUMHUU B COBPEMEHHOU
Hay4dHOW KapTUHE MHpA; MOHUMAHUE POJU XUMHH B (OPMHUPOBAHUU
Kpyrozopa u (pyHKIIMOHAJIBHOW TPaMOTHOCTH 4YeJIOBEKa JUIsl PEIICHUS
MPAKTUYECKUX 3a]1a4;

I1P602

BJIaJICHUE OCHOBOIIOJIATAOIIUMHA XUMUYECKUMH TOHATUSAMHU, TEOPHUSIMH,
3aKOHAaMH U 3aKOHOMEPHOCTSAMH; YBEPEHHOE IOJIb30BAHHE XUMUYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOM;

I1P603

BJIaJICHHE OCHOBHBIMU METO/IaMU HAYYHOTO TTO3HAHMUS, UCTIOIb3YEMbIMH B
XUMUU: HAOJIOICHUEM, OTHMCAaHUEM, HW3MEPEHHEM, JKCIIEPHMEHTOM;
yMeHue 00pabdaThiBaTh, OOBSICHATh PE3YJIbTAThl MPOBEICHHBIX OIMBITOB U
JeNaTh BBIBOJBI; TOTOBHOCTh M CHOCOOHOCTH TIPUMEHSATH METOIbI
MO3HAHUS TIPU PEIICHUH MPAKTHUECKUX 3a/1a4;

I1P604

chOpMUPOBAHHOCTh YMEHHS JaBaTh KOJUYECTBEHHBIE OICHKH U
IPOU3BOIUTH PACUETHI IO XUMUYECKUM (OpMyJiaM U ypaBHEHUSIM;

I1P605

BJIaAACHUEC TIIpaBUJIaMHU TCXHHKHU 0e30macHOCTH IIpu HCIOJIb30BAHHUU
XUMHWYCCKNUX BCUICCTB,

I1P606

C(l)OpMPIpOBaHHOCTI) COOCTBEHHOMU O33N 8(6] OTHOIICHHIO K
XUMHYECKOM I/IH(bOpMaI_[I/II/I, HOHy‘I&GMOﬁ H3 pa3HbIX KCTOYHUKOB.

P1rocC C1lo

Kox
KOMIIETEeHIIMH

HaumenoBaHue pe3yJjbrara

O01ImMe KOMIIETEHIIUN

OK 01.

BLI6I/IpaTL CITOCOOBI pelmiceHusA 3aJa4 HpO(l)eCCI/IOHaHBHOI\/'I ACATCIbHOCTHU
IMPUMCHHUTCIIBHO K PAa3JINYHBIM KOHTCKCTaM

OK 02.

Hcnonp30BaTh COBpEMEHHBIE CPEACTBA MOWCKA, aHAIM3a U UHTEpPIpETAUU
uHbOpMaIlMU ¥ HMHQPOPMAIIMOHHBIE TEXHOJOTHH [UIsl BBIMOJIHEHUS 3a1ad
npodecCuOHAIBHON eATeTbHOCTH

OK 04.

a(l)(l)eKTI/IBHO B3aHMO/ICHCTBOBATh U pa60TaTB B KOJIJICKTHUBC 1 KOMAaHC

OK 07.

CoJelicTBOBAaTh COXPAHEHUIO OKPYXKAIOIIEH Cpesbl, pecypcocOepekeHHIo,
NPUMEHATh 3HaHUS 00 W3MEHEHHH KJIMMaTta, MPUHIHIBI OEepexIMBOrO




MIPOU3BOJICTBA, 3(PPEKTHBHO EHCTBOBATH B UPE3BBIYANHBIX CUTYAILIUSIX

[IpodeccronanbHbIE KOMIIETEHIIUU

K 1.1. [Ipon3BOIUTH YCTAHOBKY M HACTPOMKY KOMIIOHEHTOB aBTOMAaTU3UPOBAaHHBIX
(MHPOPMAITMOHHBIX) CUCTEM B 3alIMIIEHHOM HCIIOJIHEHUU B COOTBETCTBUM C
TpeOOBAHUSAMU IKCILTYaTAIIMOHHON TOKYMEHTAIIMH.

[IK 1.4. OcymiecTBISATh  MPOBEPKY  TEXHUUECKOTO  COCTOSIHUSA, TEXHUYECKOE
O6CJIY)KI/IB21HI/IG u TCKyHII/Iﬁ PEMOHT, YCTPAaHATH OTKAa3bl M BOCCTAHABJIMBATH
paboToCIOCOOHOCTh aBTOMATU3UPOBAHHBIX (MH(POPMALMOHHBIX) CHUCTEM B
3alIUIIEHHOM HCIIOJIHECHHH.

IIK 3.1. OcyliecTBISATh  YCTAHOBKY, MOHTa&X, HACTPOMKY M  TEXHHYECKOE
00CITy)KMBaHNE TEXHUYECKUX CPEACTB 3alUTHI HHGOPMAITUN B COOTBETCTBUHU
¢ TpeOOBaHUSIMU DKCIUTYyaTAllMOHHON JOKYMEHTAIHH

IIK 3.4. OcymiecTBidATh U3MEpPEHHE MapaMeTpoB (OHOBBIX IIYMOB, a TaKXKe
(¢u3nuecKkux TMoJel, CO3/1aBaeMblX TEXHUYECKUMHU CPEACTBAMU 3allUThI
nHpopmanuu.

2.2. KoauyecTBO 4YacoB Ha OCBOeHHe padodeii mporpamMmbl 001e00pa3oBaTebLHOM
JUCHMIIIMHBI:
KonnuecTBo 9acoB, 0TBeIEHHOE Ha OCBOEHHUE MTPOrPaMMBbl 00IIe00pa30BaTeILHOMN AUCITUTUIHHEI,

B TOM 4HUCJIC:
MaKCUMaJIbHOM yueOHON Harpy3Kku oOyuarouierocsi 72 yaca, B TOM YHUCIIE:
00s13aTeILHOM ayJUTOPHOM yueOHOM Harpy3ku oOydJaromerocs 72 yaca.



3. CTPYKTYPA U COAEP)KAHUE OBIIEOBPA3OBATEJBLHOM

JUCHUIIINHBI

3.1 O6bem 001e00pa3oBaTEIbLHON AMCHUILINHBI M BUIbI Y4eOHOH padoThI

Bua yueOHo# paGoThl

Oovem 6 uacax

O0Bbem 00pa3oBaTeIbHOI MPOrpaMMbl THCIUTLTHHBI 72
B T.4.

1. OcHoBHOE coaep:xaHue 66
B T. 4.

TEOpPETHYECKOE 00yUeHne 30
MPAKTAYECKUE 3aHATUS 26
abopaTOPHBIC 3AHITHUS 10
2. IIpodeccuoHaILHO OPUEHTHPOBAHHOE CO/lepKkaHue (CoaepKaHue 6
NPHUKJIATHOT0 MOAYJIA)

B T. 4.

TEOpPETHIECKOE 00yUeHUE 2
MPAKTAYECKUE 3aHATUS 4

WHIMBHIYAIbHBIN IPOEKT (Oa/nem)**

Ipome:kyTouHasi aTTecTanus (3a4er)




3.2. TeMaTH4ecKuii IUVIaH U cojiep:kaHue 001e00pa3oBaTeIbHON THCHMIIMHBI «XUMHSI»

HanMenoBame Conepxxanue yueOHOro Mmarepuajia (OCHOBHOE U npoc[)eccn(manbﬂo: Obnen dopmupyembie
OPUEHTHUPOBAHHOE), JA0OPATOPHbIE U NPAKTUYECKHE 3AaHATHS, NIPUKJIATHON MOIYJIb KOMIIeTeHI[U T
pa3aeyioB M TeM 4acoB
(Ipu HAJIMYHUH)
1 2 3 4
OcHoBHoOE coep:xaHue
Pa3nen 1. OcHOBBI CTPpOeHMS BellleCTBA 6 OK 01
OK 02
Tema 1.1. OcHoOBHOE coep:KaHue 4 OK 01
CtpoeHue aToMOB Teoperuyeckoe o0yueHue 2
XUMHYECKUX 37IEMEHTOB | 1 | CoBpeMeHHass MOJelb CTpoeHUs aroMa. CHMBOJIMYECKUH SI3bIK XUMHUHU. XUMUYECKUN 2
U [IPUPOJIa XUMHUIECKOM JJIEMEHT. OJEeKTpOHHass KoHpurypamus artoma. Kiaccudukanus XUMHUYECKUX
CBsI3HU 3JIEMEHTOB (S-, P-, d-aeMenTsl). BaneHTHbIE 21eKTPOHBI. BaqeHTHOCT. DIeKTPOHHAS
MIPUPOJIa XUMHUYECKON CBSA3U. DIJIEKTPOOTPULIATEIBHOCTh. BUABI XMMHUYECKOW CBS3H
(koBasileHTHAs, MOHHAS, METATHYECKAs, BOJIOPOIHAS) M CIIOCOOBI €e 00pa3oBaHUs
IpakTHyecKkue 3aHATHA: 2
1 | Pemrenne 3amaHuii Ha HCIOJL30BAHWE XHUMHUYECKOH CHUMBOJMKA W Ha3BaHUU 2
COCMHEHUN 1O HOMEHKIAType MEXIYHAPOJHOTO COK03a TEOPETHYECKOW U
MPUKIAIHON XUMHUH U TPUBHUAJIBHBIX HA3BAHUM JJIs1 COCTABIIEHUSI XUMUYECKUX POpMYI
JBYXaTOMHBIX COEJUHEHHH (OKCUIOB, CyIb(QHUIOB, THAPUAOB MU T.I.) U APYrUX
HEOPraHWYECKUX COCTUHEHUI OTIEIbHBIX KIACCOB.
[IpakTnueckue 3agaHusi Ha YCTAHOBIIEHHE CBSI3M MEXIYy CTPOCHUEM AaTOMOB
XUMUYECKUX DSJIEMEHTOB U TNEPHUOJUYECKUM HW3MEHEHUEM CBOMCTB XUMHUYECKUX
3JIEMEHTOB U HX COEAMHEHUH B COOTBETCTBUM C MoJiokeHueMm Ilepumoanueckoi
CUCTEMBI.
Tema 1.2. OcHoOBHOE cojlep:KaHue 2 OK 01
[epuosuyeckuii 3akoH | TeopeTHueckoe 06ydeHHe OK 02
1 Tabmana JIL 1. IIpakTHYeckne 3aHATHS:
Menneneesa 1 | Ilepuoanueckass cucreMa xumudeckux siemeHToB (.M. MenneneeBa. ®usndeckuit




cmblcn Ilepuonmueckoro 3akona JI.JMI. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHUS
CBOWCTB XMMHUYECKUX AJIEMEHTOB, 00pa3yeMbIX UMHU MPOCTBIX U CIOXKHBIX BEUIECTB B
COOTBETCTBUHU C IMOJIOKEHHEM XUMHUYECKOro sjeMeHta B Ilepumonuueckoil cucreme.
Pemnienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUN Ha XapaKTepU3aIUIO
XUMHYECKUX  DJEMEHTOB  «Merajuinueckue /  HEMETaUIMYECKHE  CBOMCTBA,
AIEKTPOOTPUIIATEHFHOCTh XMMHUYECKUX IJIEMEHTOB B COOTBETCTBHH C MX AJIEKTPOHHBIM
CTPOEHUEM U TOJIO)KEHUEM B MEPHUOJNYECKON CUCTEME XMMHUYECKUX 3jieMeHTOB /[I.M.
Menaeneena

Paznen 2. Xumnueckue peakiuu 10 OK 01
OK 04
Tema 2.1. OcHoOBHOeE coep:KaHue 4 OK 01
THITBI XUMUYECKUX Teopernueckoe ofyuenue 2
peakimit 1 | Knaccuduxanusi u TUIBI XUMHUYECKUX PEAKIIUNA C yYaCTUEM HEOPraHMYECKHUX BELIECTB. 2
CocraBiieHHE ypaBHEHHI pEaKIMi COCIMHEHHS, Pa3jI0KEHUsI, 3aMelleHnus, OOMEHa, B
T.4. pEaKIHil TOPEHMS], OKUCIICHUSI-BOCCTAHOBIICHHSI.
VYpaBHeHUsI OKHCICHUS-BOCCTaHOBJIEHUs. CreneHb oOKuciaeHus. OKUCIuTeNb U
BoccTaHOBUTENb. COCTaBI€HUE W YpPaBHMBAHUE OKHCIIUTEIBbHO-BOCCTAHOBUTEIBHBIX
peakuuii MEeTOJIOM 3JNEeKTpOHHOro OanaHca. OKHCIUTENbHO-BOCCTAHOBUTEIbHbBIE
peakuuu B INPUPOJE, NPOU3BOJCTBEHHBIX MpOLECCAX U KUZHEIEATEIbHOCTH
OpPraHU3MOB
IIpakTHyecKue 3aHATHA: 2
1 | KonuvectBennble oTHOIIEHHs B XUMHUHU. OCHOBHBIE KOJIMYECTBEHHBbIE 3aKOHBI B 2
XUMUU M pacyeTbl 10 YPABHEHUSAM XHMHUYECKUMX peakuuid. Moiib Kak eauHuua
KOoJM4ecTBa BeulecTBa. MoJsipHas Macca. 3aKOHbI COXPaHEHUsI MacChl M 3HEPIUM.
3akon ABoraapo. MousipHblii 00beM razoB. OTHOCUTENbHAs TUIOTHOCTh Ta30B.
Pacyetsl Mo ypaBHEHHSM XHMHUYECKHX pPEaKIHil C MCIOJIb30BAaHHMEM MacChl, 00bemMa
(HOpMaJbHBIE YCIIOBHUS) T'a30B, KOJIMUYECTBA BEIIECTBA
Tema 2.2. OcHoOBHOE cojlep:KaHue 6 OK 01
DNEeKTpOoNUTHYECKas Teopernueckoe o0yuenune 2 OK 04
JUCCOIMAIMS U MOHHBIN 2

1 ‘ Teopmi SHGKTpOHHTquCKOﬁ aucconuany. MoHbI. 9J'IeKTpOJ'II/ITLI, HEJJICKTPOJIUTHI.




oOMmeH Peakium monHoro oOmena. CocTaBlieHHE peaknMii HMOHHOTO OOMEHa IyTeM
COCTaBJICHUS MX IOJIHBIX U COKpAIIEHHBIX MOHHBIX ypaBHEHUH. KncioTHO-0CHOBHBIE
peaknuu. 3aJjaHus Ha COCTABJICHNE HOHHBIX PEaKIUi
JlabopaTopHble 3aHATUSA
1 | JlaGoparoprast pabora “Tumbl xumMudeckux peakiuii” HccienoBanue TUTOB (110 2
COCTaBy M KOJHMYECTBY HCXOJHBIX M OOpa3yIOMIMXCS BEIIECTB) W IPHU3HAKOB
XUMHYECKUX peaknuii. [IpoBeneHne peakunuii HIOHHOTO OOMEHa, OTpPEeIICHUE CPEJIbI
BOJHBIX PaCTBOPOB. 3a7[aHUs HA COCTABJICHNE MOHHBIX PEaKIINi
IpakTHyeckue 3aHATHA: 2
1 | KonurpoabHnas padora 1 CtpoeHue BelecTBa 1 XUMUYECKHE PEaKuu 2
OK 01
Pa3znea 3. CTpoeHue U CBOICTBA HEOPTraHMYECKHUX BelECTB 16 OK 02
OK 04
MK 1.1
K 1.4
IK 3.1
Tema 3.1. OcHOBHOE co/lep:KaHue 4 OK 01
Knaccuduxanms, TeopeTuyeckoe ofy4enue 2 OK 02
HOMEHKJIATypa 1 1 | Ilpeamer Heopranudeckoi xumun. Kiaccubukaius HEOPraHWYECKUX BEIIECTB. 2 IK 1.1
CTpOCHHUE [Ipocteie u cioxHble BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEHIECTB (OKCHIIBI, IIK 1.4
HEOPraHU4ECKUX THJIPOKCHUJIBI, KUCIIOTBI, COJIM). B3auMOCBS3p HEOPraHUYECKUX BEIIECTB. ArperaTHble IK 3.1
BEIICCTB cocTtosiHMs ~ BemiecTBa. Kpucramnuueckue W aMop(dHbIe  BemiecTBa.  THITBI
KPHCTAUTMYECKUX PEIICTOK (aToMHas, MOJCKYJSpHasi, HOHHAs, METaJUIN4ecKas).
3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT THIA KPUCTALTUYCCKOW PEIICTKH.
3aBHCUMOCTh XUMUYECKOW aKTUBHOCTH BEIECTB OT BUJIa XUMUYECKOH CBSI3M U THIIA
KPHUCTALTMYECKOH pemeTku. [IpruurHbl MHOT0OOpa3us BEIIECTB
IIpakTHYecKkue 3aHATHSA: 2
1 2

Pemenne MPAKTUYCCKUX 3aJlaHUuM 110 I(J'IaCCI/I(I)I/IKaI_II/II/I, HOMCHKIIATYpEC U XUMHUUYCCKUM

(I)opMynaM HCOPraHNMYCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB (yrapHLIﬁ ras, erIeKI/IC.HHﬁ




ra3, aMMHuak, ramieHas M3BeCTb, HETalleHas HW3BECTh, MUTHbEBAs COJa W JPYTHX):
Ha3pIBaTh W COCTABJATH  (OPMYNIBI  XHMHUYECKHX  BEIIECTB,  ONPEICIATH
MPUHAJUICKHOCTD K KJIaccy.

Tema 3.2. OcHoBHOE coep:kaHue OK 01
DU3NKO-XUMHUYECKUE Teopernueckoe o0yuenne OK 02
CBOICTBA 1 | Meramisl. OOmme (Qu3nyeckue W XUMHYECKHE CBOWCTBA MeTaiwioB. CrocoOb K 1.1
HEOPraHMYECKUX MOJTydCHHS. 3HAYCHHE METAUIOB W HEMETAUIOB B MPHPOJC U KH3HEACATEILHOCTH IIK 1.4
BEIIECTB YeI0BeKa W OpraHu3MoB. Koppo3usi METayuioB: BHIBI KOPPO3UH, CIOCOOBI 3alllUTHI 1K 3.1
METaJJIOB OT KOPPO3UH
2 | Hemeramiel. O0mue gu3ndeckre U XUMHUYECKUE CBOMCTBA HEMETAIIOB. THITUYHBIE
cBoiictBa HemeTaiuioB [V— VII rpynn. Knaccudukanus u HoMeHKIaTypa COeMHEHUH
HeMeTaioB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE
3 | XuMuveckne CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEMIECTB (OKCHJIOB,
TUAPOKCUAOB, KUCIIOT, COJIeH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX
BEILECTB, BOJIOPOIHBIX COETMHEHHH, BBICIINX OKCUJIOB U THAPOKCHIOB
IIpakTHYecKkue 3aHATHS:
1 | CocraBiieHHEe ypaBHCHHMH XMMHYECKHX PEAKIIMH C Y4aCTHEM IMPOCTBIX U CIIOKHBIX
HEOPraHMYECKUX BEIIECTB: METAJUIOB U HEMETAJJIOB; OKCHIOB METAJJIOB, HEMETAJJIOB
U aM(OTEpHBIX 3JIEMEHTOB; HEOPTraHUYECKUX KHUCJIOT, OCHOBAaHUU U aM(pOTEpPHBIX
TUAPOKCUIOB; HEOPraHUYECKUX COJIEH, XapaKTepPU3YIOIIUX UX CBOICTBA.
Pemenne nmpakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUI HA CBOWCTBA, COCTAB,
noJiyueHue U 0€30MacHOe HCIOJIb30BAHHWE BAXKHEHIINX HEOPraHMYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOMN AESITeTbHOCTH YeJIOBEKa
Tema 3.3. OcHoOBHOE cojlep:KaHue OK 01
Unentudukanus TeopeTudeckoe ofydenne OK 02
HEOPraHM4eCKux JlabopaTopHble 3aHATHS OK 04
BCIICCTB 1 | JlabopaTopHas pabora «MnmeHTudukanus HEOPraHWMYECKHX BEIISCTB» PerieHue

OKCHICPUMCHTAJIbHBIX 3a/1a4 M0 XUMHUYCCKUM CBOICTBaM METAJIJIOB U HEMCTAJJIOB, IIO
pacCiio3HaBaHUIO U MTOJIYYCHHUIO COCIMHEHUN METaJJIOB 1 HEMETAILJIOB.
I/I)ICHTI/I(I)I/IKEU_H/IH HCOPraHNM4YCCKUX BCHICCTB C HUCIIOJIb3OBAHUCM HUX (bPI3PIKO-




XMMHUYECKUX CBOMCTB, XapaKTEPHBIX KAYECTBEHHBIX peakuuid. KayecTBEeHHbIE peakiuu

Ha cyibdaT-, KapOOHAT- M XJIOPHI-aHUOHBI, HA KATHOH aMMOHUS

HpaRaneCKne 3aHATHUA:

‘ KounTtpoJabsHas padora 2 CBoiicTBa HEOPraHMUECKHUX BEILIECTB 2
24 OK 01
OK 02
Pasnen 4. CTpoeHue u cBOiicTBa OPraHMYeCKUX BelleCTB OK 04
IK 1.1
K 1.4
IK 3.1
Tema 4.1. OcHOBHOE coep:KaHue 4 OK 01
Knaccndukanms, Teoperudeckoe odyueHune K 1.1
CTPOCHHE U 1 | [losiBneHHEe W pa3BUTHE OPraHMYECKOW XMMHHM Kak Hayku. [IpeaMeT opraHuueckoit 2 IK 1.4
HOMEHKJIaTypa XUMHH. MeCTO U 3HaUeHUE OPraHN4YeCKOM XMMHUH B CUCTEME €CTECTBEHHBIX HAYK. IIK 3.1
OPTaHNYECKUX BEIIECTB XUMHYECKOE CTPOCHHME KaK MOPSAIOK COCOUHEHHsS aTOMOB B MOJIEKYJE COTJIACHO HX
BaJIeHTHOCTU. OCHOBHBIE TOJIOKEHUSI TEOPUU XUMUYECKOTO CTPOEHHUS OPraHMYECKUX
coenuHenni A.M. byrnepoBa. VYriepoaHblii CKEIeT OPraHUYECKOW MOJIEKYJIbI.
3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO CTpPOCHHMS MoJekyil. M3omepus u
uzomepsl. [lonarue o ¢pynkunonanbHoi rpymmne. Pagukan. [lpunnune knaccudukanyuu
OpraHMYECKUX COeOUHEHWH. MexayHapoaHass HOMEHKJIAaTypa W [PHUHIIMIIBI
HOMEHKJIaTyphl ~ OpraHuyeckux coenuHeHuil. [lomsitue 006  azorcopepkamux
COeIMHEHUX, OMOJIOTUYECKH aKTUBHBIX BellecTBax (yriieBojiax, )Kupax, Oeiakax u zp.),
BBICOKOMOJIEKYJISIPHBIX CO€TMHEHUSX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO)
IIpakTnyeckune 3aHATHS: 2
1 2

HOMeHKHaTypa OPraHNYCCKUx COCI[I/IHCHI/Iﬁ OTACIBHBIX KJIaCCOB (HaCHI_I_IeHHBIC,
HCHACBIIICHHBIC W apOMATHUYCCKUC YIJICBOAOPOIbI, CIIMPTHI, q)eHOJ'ILI, AJIbACTU/IBI,
KCTOHBI, Kap6OHOBI>Ie KHCIIOTBI H ,I[p) CocraBiieHHE TIOJHBIX U COKpallCHHBIX
CTPYKTYPHBIX (I)OpMyJ'I OpraHn4eCKux BCHICCTB OTACIIbHBIX KJIACCOB, HUCIIOJIB3YA HX
Ha3BaHUA MO CHUCTEMATUYECKOH H TpHBHaHBHOﬁ HOMCHKIJIATyp¢C (BTI/IJ'ICH, allCTHUJICH,




rmnepud, (eHos, QopMalbIETHI, YKCYyCHas KHCIOTa, TIUIUH). Pacders
npocTeiiiei GopMysbl OpraHuYeCcKOi MOJIEKYIIbI, HCXOs U3 3JIEMEHTHOTO COCTaBa (B
%)

Tema 4.2.
CaolicTBa
OpPraHHYECKUX
COCIUHCHHI

OcHoBHOE conepxaHue 12
Teopernueckoe odyuenue 6
1 | IlpenenbHble yraeBoAopoas! (aJIKaHbl M LUKIOANKaHbl). ['opeHre MeTaHa Kak OJIMH U3 6
OCHOBHBIX HCTOYHHUKOB TEIIa B TPOMBINIICHHOCTH W ObITy. CBOWCTBA MPHUPOIHBIX
yII€BOI0POJIOB, HAX0K/IEHUE B IPUPO/JIE U IPUMEHEHHE aJKAHOB;
HenpenenbHuble (ajakeHbl, aIKUHBI U aJKaJUEHbI) U apOMaTHUYECKUE YIIIE€BOIOPOJIBI.
l'openue anermneHa Kak MCTOYHHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHU JJISi CBAapKU U
PE3KH METAJIOB
2 | Kucnoponconepkame COeTUHEHUS (CUPTHI U (EHOJBI, KapOOHOBBIE KHCIOTHI U
3¢upbl, anbAeruabl U KETOHBI, >KHUpBI, YriaeBojbl). llpakThyeckoe NpuUMEHEHHE
STWJICHTJIUKOJIS, TaulepuHa, ¢peHona. [lpumenenne dopmanbaeruaa, ameranbIeruia,
YKCYCHOM KHUCJIOTHL. Mpblla Kak COJIM BBICIIMX KapOOHOBBIX KHUCIOT. Morolue
CBOMCTBA MbLIa
3 | AzoTconaepxkarime COCTMHCHUS (amMuHBI u AMUHOKHCIIOTHI, OenKm).
BbicokoMONIeKynIApHbIE COEIUHEHUs (CHHTETHYECKHME M OUOJOrMYECKU-aKTHBHBIC).
MoHomep, monumep, CTpyKTypHoe 3BeHO. Ilommmepusanus STHieHa Kak OCHOBHOE
HalpaBJIEHUE €r0 UCIO0JIb30BaAHUS.
I'eHeTnueckas cBsI3b MEXAY KJIACCAMU OPraHUYECKUX COCIMHEHUN
JlaGopaTopHasi padora 2
1 | JlaGopaTtopnas pabota «I[losydeHue 3TuIeHa U U3y4E€HUE €ro CBOMCTB» 2
IIpakTnyeckune 3aHATHS: 4
1 | CpoiicTBa OpraHM4eCKUX COCIAMHEHMH OTIEJBHBIX KJIACCOB (TpUBHAJIBHAS MU 4

MCKAYHApOAHAs HOMCHKIIATYpPA, XUMHUYCCKUC CBOﬁCTBa, CII0COOBI HOJIy‘ICHI/IH)Z
MMpCACIbHBLIC (aJ'IKaHH u I_[I/IKJ'IOB.J'IKaHBI), HCTIPCACIIbHBIC (aJ'IKeHLI, AJIKMHbI H
aJ'IKa,Z[I/IeHLI) U apOMAaTHU4YCCKUC YTIICBOAOPOALI, CIUPTBI H (I)eHOJ'ILI, Kap6OHOBHe
KHUCJIIOTBI H S(I)HpLI, AJIbACTUABI U KCTOHBI, adMHMHBI H AMHUHOKHCJIOTHI,
BBICOKOMOJICKYJISAPHBIC COCOUMHCHUA. 33,[[3HI/I$I Ha COCTaBJICHUC ypaBHeHI/Iﬁ

OK 01
OK 02
OK 04
IK 1.1
I[IK 1.4
IIK 3.1




XUMUYECKUX PEAKIM ¢ yuacTHUEM OPraHUYeCKHUX BEUIECTB HA OCHOBAHHMU UX COCTaBa
U CTPOCHHUS

CocraBieHue cxeM peakuuid (B TOM 4HCIE€ MO MPEAJOKEHHBIM IENOoYKaM
MpPEBPAIICHUI ), XapaKTePU3YIOINX XUMHUYECKHUE CBOMCTBA OPTaHUYECKUX COCTUHEHUN
OTJIENbHBIX KJIACCOB, CIIOCOOBI MX IMOJIy4YEHUS U Ha3BAHWE OPraHUYECKUX COCIUHEHMM
110 TPUBHAIBHOW MJIM MEXIYHAPOIHON CUCTEMAaTUYECKON HOMEHKIIATYpeE.

PemreHne NpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA

OpPraHNu4YCCKUuX COGI[I/IHCHI/Iﬁ OTACIBbHBIX KIIaCCOB

Tema 4.3.
Unentuduxarus
OpraHMYECKUX BEIECTB,
UX 3Ha4Y€HUE U
MIpUMEHEHHE B OBITOBOM
Y NMPOU3BOJCTBEHHOM
NeSITEeIbHOCTH YeJIoBeKa

OcHoBHOE CoacpiKaHue

Teopernyeckoe o0yueHue

1

buooprannueckue coenuHeHus. IlpumeHeHne u Ouosoruyeckas pojb YriIeBOJIOB.
OxucieHue YrieBoJOB — HCTOYHHUK DHEPIMU JKUBBIX oOpraHuzMoB. Oobnactu
NpUMEHEeHUs] aMHHOKHUCHOT. [IpeBpamieHuss OenkoB MUIM B OpraHU3Me.
buonornueckne ¢ynkmuun OenkoB. buonormdyeckne GyHkmum kupoB. Pomb
OpraHMYEcKON XMMUU B PEICHUH NMPOOJIeM MUIIEBOM 6€30MacHOCTH

Ponb opranmveckoil XuMUU B pEIICHUH MPOOJIEM IHEPreTHYECKON 0e30MmacHOCTH, B
Pa3BUTUM MEIMIIMHBI, CO3JaHUM HOBBIX MAaTE€pPHAOB, HOBBIX MCTOYHHMKOB SHEPTUU
(ampTepHATUBHBIE HCTOYHUKH »HHepruu). ONacHOCTb BO3ACUCTBHUS Ha JKHUBbBIE
OpraHU3Mbl OPraHMYECKHUX BEIIECTB OTIENbHBIX KJIaccoB (YIJIEBOJOPOJbI, CIHUPTHI,
(heHoJIbI, XJIOpOpraHUYecKue MPOU3BOAHBIC, ANbJIETHIBI U JIP.), CMBICI MOKa3aTels
IpeeNbHO JOMYCTUMOMN KOHIICHTPAIUH

JlaGoparopHas padora

1

JlaGopatopHast pabota: “UaeHTHdUKAIMSA OPraHUYECKHX COCAMHEHUN OTACIIbHBIX
KJIacCoB”

Nnentudukaus opraHUYECKUX COCOUHEHHM OTAENbHBIX KJIaccoB (Ha MpUMepe
aNbJIETHJIOB, KpaxMmalla, YKCYCHOM KHCIOTHI, OENKOB M T.M.) C HCIOJb30BAHUEM HUX
(DU3HKO-XMMHUYECKUX CBOMCTB M XapaKTEPHBIX KAYECTBEHHBIX peakuuid. [leHatyparus
Oenka mpu HarpeBaHuu. L[BeTHble peakuuu OenkoB.BO3HUKHOBEHHE aHATMTUYECKOTO
CUTHAJa C TOYKHM 3PEHUS] XMUMHUYECKHX MPOLECCOB MPH MPOTEKAHHMH KayeCTBEHHOU
peaKIny, MO3BOJISIONIEH UASHTH(PHUITNPOBATH NMPEATOKEHHbIE OPTaHUYECKHE BEeIIECTBA

OK 01
OK 02
OK 04
K 1.1
I[IK 1.4
IIK 3.1




HpaRaneCKne 3aHATHUSA:

1 | KonrpoabHas padora 3 CTpyKTypa U CBOMCTBAa OpraHUYECKUX BEIIECTB
Pa3nes 5. Knunernyeckue U TepMoIMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XMMHYECKUX pPeaKIui OK 01
OK 02
IK 1.1
I[IK 1.4
IIK 3.1
1K 3.4
Tema 5.1 OcHoOBHOeE coep:KaHue OK 01
Cxopocts xuMndeckux | Teopernuyeckoe odyuenue OK 02
peakiui. 1 | CkopocTh peakiMu, €€ 3aBHCUMOCTh OT Ppa3iu4yHbIX (AKTOPOB:  MPHUPOJIBI MK 1.1
XHUMHYECKOE pearupyromunux BEIICCTB, KOHICHTPAIWHW pCarupyrolinuxX BEIICCTB, TEMIEpPaTypbl H IIK 14
paBHOBECHE IUIOIAJN PEAKIMOHHOM IOBEPXHOCTH. TemIoBbIEIQ(EKTBI XUMHUYECKHX PEaKLUI. K 3.1
DK30-U SHAOTEPMHUUYECKUE, PEAKIIUH. IIK 3.4
O6patumMocTh peakiuii. XuMUYECKOe PAaBHOBECHE U €r0 CMEIICHHE TOJ JEHCTBUEM
pasnuuHbIX (aKTOpoB (KOHIICHTpALMsSI PEareHTOB, MAaBJICHHE, TeMIepaTrypa) Jist
CO3JIaHUsl ONTUMAJIbHBIX YCIOBUN MPOTEKAHNS XUMUYECKUX MPOLIECCOB.
IIpakTHYecKkue 3aHATHS:
1 | Pemenue npakTUKO-OpUEHTUPOBAHHBIX 33JaHUN Ha aHATN3 (DAaKTOPOB, BIAMSIOMIUX HA
U3MEHEHUE CKOPOCTH XUMUYECKON peakuu
OK 01
OK 02
OK 04
Pasnen 6. PacTBopsl OK 07
K 1.1
I[IK 1.4
[IK 3.1
Tema 6.1. OcHoBHOE coaepkaHue OK 01
OK 02

IlonsTHE 0 pacTBOpax

Teopernueckoe o0yuenune




1 | PacTBopenue kak Gpu3MKo-xuMudeckuii mpouecc. PacrBopel. CriocoObl TPUTOTOBICHUS OK 07
pactBopoB. PactBopumocTh. MaccoBasi 107 pacTBOpeHHOro BemiecTBa. CMbICT K 1.1
MoKaszaTeisl MpeieabHO JOMYCTUMOM KOHIIEHTPALMM U €r0 MCHOJIb30BaHHE B OICHKE MK 1.4
IKOJIOTHYECKOI 0€301TacHOCTH. MK 3.1
Pemienne  mpakTUKO-OPUEHTHPOBAHHBIX  PACUETHBIX  3aJlaHU  HA  PacTBODBI,
UCIIOJIb3yeMbI€ B OBITOBOM M MPOU3BOJICTBEHHOMN ACSITEIHBHOCTH YEJIOBEKA
I[IpakTHYecKkue 3aHATHSA:
Pemienne  mpakTHKO-OPMEHTUPOBAHHBIX  PACUETHBIX  3aJaHUl  HA  PacTBOPHI,
WCTIOJIb3yeMbI€ B OBITOBOM M MPOU3BOJICTBEHHOMN JESATEIHLHOCTH YEJIOBEKA
Tema 6.2. OcHoBHOE coep:kaHue OK 01
Hccnenosanue cBOUWCTB | TeopeTnyeckoe odydeHue OK 04
pacTBOpOB JlabopaTopHas pa6ora IK 1.1
1 | JIaboparopHas paboTa «I[IpUroTOBIEHHE PACTBOPOBY. IIK 1.4
[IpuroroBnenne pacTBOPOB 3amaHHON (MaccoBoM, %) KOHIEHTparuu (C MPaKTUKO- IIK 3.1
OPHEHTHPOBAHHBIMU BOIIPOCAMH ) U OTIPEJICTICHUE CPE/IbI BOIHBIX PACTBOPOB.
Pemrenne 3a1a4 Ha MPUTOTOBJICHUE PACTBOPOB
Ipuknagnoii moayab. Paznen 7. Xumusi B ObITY M IPOU3BOJICTBEHHOM 1eATEILHOCTH Yel0BeKa OK 01
IIpodeccnonabHO-OpHEHTHPOBAHHOE COAEPKAHUE OK 02
OK 04
OK 07
K 1.1
I[IK 1.4
IIK 3.1
Tema7.1 IIpodeccnoHaTBLHO-OPUEHTHPOBAHHOE COJlEPKAHNE OK 01
Xumus B ObITY U Teoperuueckoe oGyduenue OK 02
IPOM3BOICTBEHHOM 1 | HoBeillne AOCTIKEHUS XMMHUECKON HAYKU M XUMUYECKOM TeXHOIOTHH. Posib xumun OK 04
ACATCIIbHOCTH YCJI0BCKA B 00CCIICUCHHUH 3KOJIOTHUECKON, YHEPreTUYECKON 1 ITUIIEBOM 0€30MaCHOCTH, Pa3BUTHH OK 07
MeaunuHbL. [IpaBuia nmoucka u aHaau3a XMMUYECKO HH(OPMALIUU U3 Pa3IMYHBIX 1K 1.1
UCTOYHUKOB (Hay4Has U y4eOHO-HAy4YHAas TUTEpaTypa, CpeJCcCTBa MacCOBOM 1K 1.4
IK 3.1

uHpopmanuu, cetb IHTEepHET)




IIpakTnuyeckune 3aHATHSA: 4
1 | Ilouck u aHanU3 KEHCOB O IPUMEHEHUU XUMUYECKUX BELIECTB U TEXHOJIOTUI C yUETOM 4
Oymyuiei mpodecCHoHaNbHON ASITETFHOCTH IO TEMaM: KOHCTPYKIIHOHHBIE
MaTepuaibl, MaTepUabl JJs 3JIEKTPOHUKH, HAHOMaTepHaJlbl, UICTOYHUKU SHEPTHH,
JIEKapCTBEHHBIE BEIIECTBA, OBITOBASI XUMHUSL.
2 | IlpencraBneHne pe3yabTaToB pelIeHUs KeHCoB B (QopMe MHUHHU-IOKIAAA C
Mpe3eHTalnen
Bcero: 72




4. YCJOBMUS PEAJIM3AIINU OBIIIEOBPA3OBATEJIBLHON JUCITATLIAHBI

4.1 TpeﬁoBaHnﬂ K MUHUMAJIBHOMY MaTC€PHUAJIBbHO-TEXHUYCCKOMY o0ecnevYeHuIo

Peanu3arus o01ieo0pa3oBaTeIbHON JUCIUILTUHBI TPeOyeT HATHYUS:
— y4eOHOro KabuHeTa XUMHUHU
— nabopaTopuu
OGopynoBanne yueOHoro kabumHera: Tabmmma JI. W.MenneneeBa, TaOiuia
PaCTBOPUMOCTH BEIIECTB, KOJUICKIUS TOPHBIX IMOPOJ M MHUHEPAJIOB, KOJUICKIIMH IMPOCTHIX WU
CJIOXHBIX BEIIECTB U KOJUICKIIUHU TOJMMEPOB , KOJUICKIIMH MPOCTHIX U CIOXHBIX BEIIECTB U
KOJUICKIIMH MTOJIUMEPOB, MOJICTH KPUCTAUIMYECKUX PEIIETOK.
Texaudeckue cpecTBa 00YICHUS: KOMITBIOTED, MYJIbTHMEINA-TIPOCKTOP C IKPAHOM.
OGopynoBanue nadoparopui U pPabOYMX MECT JIabOPATOPUH: MEH3YPKH, THIETKU-
KaIleJIbHUIBI, MHKPOCKON, HaOOp peakThBOB, (GaphopoBbIle 4YalllKW, CTCKJISSHHBIC MaJ0YKH,
CTCKJISIHHBIE TMPOOUPKH, MPOMBIBATIKH, CTYNMKH C TIECTHKOM, PE3WHOBBIC MPOOKH, BOPOHKH
CTCKJISIHHBIC, IITATHBBI JUISI TPOOHMPOK, (PHILTpOBaIbHAS Oymara, CITUPTOBBIC TOPEIIKH,
MAHIETBI, JepXKATeNM JUIs MPOOUPOK, MEpHBIC KOJIObI, MEpHBIC MPOOUPKH, YHHBEPCATHHBIN
WHJIUKATOP, KOHUYECKHE KOJIOBI.

4.2 UndopmaunoHHoe odecneyeHue 00yueHus

[Tepedyerr pekoMeHIyeMBbIX Y4€OHBIX W3IaHWi, VIHTEpHET-pecypcoB, JOMOJHUTEIBHON
JIATEPATYPBI

OCHOBHBIE HCTOUYHUKHU:

1. Xumua 10 xmacc. Tabpuensu O.C., OctpoymoB W.I'., CnagkoB C.A.,. M:
[Ipocsenienune,2022.-128c.

2. Xumusa 11 xmacc. I'abpuensa O.C., Octpoymo WN.I'., Cmankos C.A.,. M: IIpocsemnieHue,
[Ipocsenienune,2022.-127c¢.

3. Xwumus. 10 kmacc. Yrayonénnsiii ypoBeHb : yueonuk/ B.B. Epemun, H.E. Ky3smenko, B.1.
Tepenun, A.A. JIpo3nos, B.B. JIyaun; nox pen. B.B. Jlyauna. — M.: IlpocBemenne, 2022, —
446, [2] c.: un.

4, Xwumus. 11 kmacc. Yruyon€uueiii ypoeHb : yueOHuk/ B.B. Epemun, H.E. Ky3pmenko,
A.A. lpo3nos, B.B. Jlynun; mox pea. B.B. Jlyuuna. — M.: Ilpocsemenue, 2022. — 478, [2] c.:
WL

JlononHUTEIbHbIE UCTOYHUKU:

1. AundunorenoBa, W. B. Xumus: yueOHUK U TPAKTUKyM JUIS  CpPETHETO
npodeccuoHanbHoro obpazosanus / . B. Aupunorenona, A. B. badkos, B. A. IlonnkoB. — 2-¢
u3a., ucnp. u gon. — Mocksa: U3natensctBo FOpaiit, 2022. — 291 c.

2. lleronuxuna, H. A. O6mas xumus: yaeOnuk s CIIO / H. A. Hleronuxuna, JI. B.
MunaeBckas. — Canxt-IletepOypr: Jlans, 2021. — 164 c.

3. Hukonbckuii, A. b. Xumus: y4eOHUK M  TPaAKTUKyM Ui  CPEIHEro
npodeccuonansHoro obpazosanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-e u3j., nepepad. u
non. — MockBa: M3garensctBo FOpaiit, 2022. — 507 c.

4. Xumus: ydeOHHK Jj1s1 cpenHero npodeccuonanbHoro oopasosanus / HO. A. JleGenes,
I'. H. ®anees, A. M. T'ony6es, B. H. lllanosain; nox oOmieit penakuueit I'. H. ®dageeBa. — 2-e
u31., mepepad. u qon. — MockBa: M3natensctBo FOpaiit, 2022. — 431 c.

5. Xumusa. YrayOneHnslii ypoBeHb. 10—I11 kmaccel: paGouast mporpamma K JUHHU
YMK B.B. JlynuHa: yueOHO-METOIUYECKOE nocooue / B.B. Epemumn,
A.A. [Ipoznos, U.B. Epemuna, 2.10. Kepumos. — M.: Jlpoda, 2017. — 324, [1] c.

6. Meronuueckoe mnocobue k yueOHuky B. B. Epemuna, H. E. Ky3bsmenko,
B.U. Tepenuna, A. A. Jlpo3znoBa u ap. «Xumus. YriayOneHHbl ypoBeHnby». 10 kmacc / B. B.



Epemun, AA. Hpo3108, N.B. Epemuna, B. n. MaxonuHa,
O. 10. Cumonosa, 2.10. Kepumos. — M.: [Ipoda, 2018. — 339 c. : ui.

7. Meromuueckoe mocobue k yueOnuky B. B. Epemuna, H. E. Ky3emenko, A. A.
HposnoBa u ap. «Xumust. YriuyOneHHbI ypoBeHby». 11 kmacc / B. B. Epemun, A.A. [Ipo3nos,
N.B. Epemuna, H.B. Bonkosa, H.B. ®upctosa, 3.}0. Kepumo. — M.: [Ipoda, 2018. — 423 c. :
WL

8.  T'ycema, E. B. Xumus mis CI1O: yue6HO-MeToquueckoe mocobue / E. B. I'yceBa, M.
P. 3uranmuna, /[. U. KymukoBa. — Kazanp: KHUTY, 2019. — 168 ¢. — ISBN 978-5-7882-
2792-4. — Tekct: snekTpoHHbId // JlaHb : 3nmekTpoHHO-OMOMMoTeynas cuctema. — URL:
https://e.lanbook.com/book/196096 (mata oOpamenus: 14.10.2022). — Pexum gocrtyma: s
ABTOPU3. II0JIB30BATENIEH.

9.  UYepnurkona, H. 0. Xumus B JOCTYITHOM H3JI0KEHHUH: yaeOHOE mocobue s cro / H.
1O. YUepnukoBa. — 2-¢ u3n., crep. — Cankr-IletrepOypr: Jlans, 2022. — 316 ¢. — ISBN 978-5-
8114-9500-9. — Texcrt: snexTpoHHbIi // Jlanb: anekTpoHHO-OMOIMOTEUHast cucrema. — URL:
https://e.lanbook.com/book/195532 (nara obOpamenus: 14.10.2022). — Pexum goctyma: mis
aBTOPH3. NIOJIb30BATEIICH.

10. IleuumsiHa, JI. B. Xumus: yae6Hoe nmocobue / JI. B. llleBnunpiHa, A. V. AmapHes.
— Hosocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. — TekcT: IIeKTpOHHBIN
/I Jlaub: snexkrpoHHO-OMONMmMoTeunas cuctema. — URL: https://e.lanbook.com/book/118505
(mara ob6pamenust: 14.10.2022). — Pexxum nocTyrma: jisi aBTOPH3. TIOJIb30BATEIICH.

11. bmwunos, JI. H. Xumus: yae6uuk as CIIO / JI. H. bimunos, . JI. [lepdunora, T. B.
CoxkonoBa. — 2-e usg., crep. — Cankr-IlerepOypr: Jlans, 2021. — 260 c¢. — ISBN 978-5-8114-
7904-7. — Texkct: osnexkrpoHHbIid // JlaHb: 3IeKTpOHHO-OMOMMoOTewHass cucrema. — URL:
https://e.lanbook.com/book/167183 (mara obpamenus: 14.10.2022). — Pexum pocryma: ams
aBTOPU3. MOJIL30BATEIICH.

12. Tabpuensu, O. C., JIpicoBa, I'. I'. Xumusi: kHuTa 71 TIpenoaBarenis: yuae0.-MeTo/I.
nocooue. — M. Akagemus, 2012, - 332 c.

13. Yepnuxora H. 1O., Memepskora E. B. Pemnraem 3amauun mo XumMum camMOCTOSITEIBHO:
yaeonoe nmocodbue / H. 1O. Uepnukona, E. B. MemepsikoBa — Cankr-IlerepOypr: Jlans, 2022. —
328 c.

14. PesnukoB B. A. COOpHUK ynpaKHEHHH W 3a/1a4 110 OPTaHUYECKOW XMMUU: ydeOHOE
nocobue / B.A. Pe3nukoB — Cankr-IletepOypr: Jlans, 2021. — 226 c.

15. Kanycrtuna A. A., Xampuenko W. I'., JIubGanoB B. B. O0Omas u HeopraHnuueckas
xumus. [Ipaktukym / A. A. Kamyctuna, W. I'. Xanpuenko, B.B. JIu6anos— Cankr-IleTtepOypr:
Jlanp, 2020. — 152 c.

16. Tabpuensn O.C. Xumus: yueb. mis cty. npod. yued. 3aBeaenuit / O.C. I'abpuensn,
N.I'. OctpoymoB. — M., 2016.- 256 c.

17. Taopuensa O.C. Xumus 18 npodeccHii U CHEHUATbHOCTEH TEXHHYECKOTO
npoduiis: yueOHHK Ui CTyA. yupexaeHuil cpea. npod. oodpazosanus / O.C. 'abpuensu, WU.I.
OctpoymoB. — 4-e u3n., crep. — M. : U3natenbckuii nuentp «Axagemusn, 2017. — 272 c.

WnTepHer pecypcsl:

1. hvsh.ru — Xypuan «Xumus B MIKOJIEY.

2. https://postnauka.ru/themes/chemistry — nekuuu mo xumum Ha caiite ITocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)
HayuHo-nonynspHblii NpoekT «yeMeHThl 00JbLION Hayku» ((pu3Mka, XUMHsS, MaTeMaTHKa,
acCTPOHOMMS, HAyKH O KM3HM, Hayku o 3emie). HoBocTH Hayku, KHUTH, HAy4YHO-TIONYJISIpHbIE
CTaThH, JIEKLUH, SHIIUKIIOTICUH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)
Caiit HayuHO-nonyssipHOTO XypHasa «llorenunam». Xypnan uzgaérea ¢ 2005 r., ¢ 2011 r. —
pazznen «XuMus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)
CaliT HayyHO-TIONYJISIPHOTO JKypHaja « XUMHs U ku3Hby». XKypHan uznaéres ¢ 1965 r.



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%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%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%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%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%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%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%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://gotourl.ru/4780
http://gotourl.ru/4783
http://gotourl.ru/4785

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTKpbITas ANIeKTpoHHast OMbIHoTeKa XuMHU4Yeckoro nopraina «Chemnet», conep uT yueOHsie u
nH(OpPMAIMOHHbBIE MAaTEPUAIIbI IS MIKOJIHHUKOB U yuuTesiel. B Helf MOXHO HalTH Y4eOHHUKH 110
oOmield ¥ HEOpPraHMYeCKOW XMMUHU, OPraHHMYECKOH XUMUH, MYJIbTHMEINaMaTepUalbl, a TaKKe
3a/1ayd  XUMHUYECKUX OJUMIIMAJ C PEUICHUSMH, 3a7a4yd BCTYMHUTEJIbHBIX 3K3aMEHOB IS
aOUTYypUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
Nudopmanmonnsie Marepuanbl 00 onmmmuanax: MOCKOBCKOW TOpoJackol, Bceepoccuiickoi,
MenneneeBckoil, MexaynapoaHoi. [IpuBeneHbl 3a1aun TEOPETUUECKUX U SKCIIEPUMEHTAIbHBIX
TYpOB, MOJIPOOHBIEC PEeLICHHS, CITUCKH U (OoTOrpaduu modeuTeNeH.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
Cucrema AUCTAaHIIMOHHOTO OOYYEHHMs, HallpaBlieHHash B IEPBYIO OYEpeIb Ha MOATOTOBKY K
OJINMITHA/IaM BCEX YPOBHEW — OT MIKOJBHBIX 10 MexayHapoaHoi. CalT COAepKUT OTPOMHOE
KOJIMYECTBO 3a/iay, CTPYNIUPOBAHHBIX KaK IO TeMaMm, Tak M 1o oJuMmmuanaM. [lo Bcem
OCHOBHBIM pazjiejlaM XUMUU TPUBEIEH TEOPETUUECKUM MaTepHayll U pa3o0paHbl peuieHus
TUTIOBBIX 3aJ1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)
[lopran mno HaHoTexHosorusaM. OCHOBHas LeNb — pa3BuTUe o00pa3oBaHus B oOnacTu
HaHOTEXHOJIOTHIA U MOATOTOBKA K HHTEPHET-OJIUMITHAJIE 10 HAHOTEXHOJIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)
Hanéxnast cnpaBounas wuHMOpMamus O XUMHUYECKHX OJJEMEHTaX W HX CBOWCTBax (Ha
AQHTJIMICKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/)
Pycckosi3pI4HbBIN CAalT O CBOMCTBAX XUMHUYECKUX 3JIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv)
Hexommepueckuit caiT oHIaifH-00pa30BaHus, COJEPKUT MHOTO WHTEPECHBIX 00pa30BaTEIbHBIX
KYPCOB M BHUJCOJEKINN JUIS IIKOJBHUKOB, CTYJ€HTOB U yuuTenaeil. ECTh HECKOJIBKO KypCOB IO
XUMUHU.

12. http://gotourl.ru/4800 (https://www.cas.org/)
Caiitr Chemical AbstractService — camblii aBTOPUTETHBIM B MHpPE XHUMHUU HHGOPMAIIMOHHBIN
WHTEPHET-PeCcypcC (CAMT IUIATHBI).

13. http://www.organic-chemistry.org/
[TopTan no opraHM4eCKON XMMHUH HA AHIJTMHCKOM SI3BIKE.

14. http://www.xumuk.ru
CaliT 0 XuMUU: KJIacCHYeCKUe YueOHUKHU, CIPABOYHUKH, SHIIMKIONEANN, TOUCK OPraHUYECKUX U
HEOPraHUYECKUX PEaKUUi, COCTaBICHUE YPAaBHEHUN pEaKIIHil.

15. http://orgchemlab.com/
CaiiT, moCBAIEHHBINA IPAKTHUECKON paboTe B J1abopaTOpUu.
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5. KoHTpoJIb U OlleHKA pPe3yJIbTATOB 0CBOEHHS 00111€00pa30BaTeIbHOI

AUCUMILTHHBI
KoHTposib UM oOlleHKAa pPacKphIBAIOTCA 4Yepe3 IUCIUIUIMHAPHBIC Ppe3yJbTaThl,
YCBOEHHBIE 3HAHUSA M NMPUOOPETEHHbIE CTYJEHTAMHU YMEHUs, HAMpaBJICHHBbIC Ha
dbopmupoBanue 00mKX U MPOoGheCCUOHATIBHBIX KOMIIETEHITUH.

Oo6masn/
npogeccuoHa
JIbHaA
KOMIIeTeHI U

Pasznen/Tema

T OeHOYHBIX MePONIPUATHH

Pasnen 1. OcHOBBI CTPpOEHHS BeleCTBA

OK 01

1.1Ctpoenue atomoB
XMMHUYECKUX 3JIEMEHTOB U
MIPUPOJIa XUMUYECKOMN
CBS3U

1. Tect «CTpoeHHE aTOMOB XUMHUYECKUX
3JIEMEHTOB U MIPUPOIA XUMUUYECKOU CBSI3U.

2. 3ama4yy Ha COCTABJIIEHNE XUMHUUYECKAX
dbopMysT IByXaTOMHBIX COEAMHEHUH (OKCHJIOB,
Cyab(GUI0B, THAPUAOB U T.IL.).

3. 3amaHus Ha HCHOJIL30BAaHHE XUMHUYECKOU
CHMBOJINKM W Ha3BaHUM COCOWHEHHM IO
HOMEHKJIAType  MEXIYHapOJHOTO  CO03a
TEOPETUYECKOM W TPUKIATHOM XUMHH U
TPUBHUAJBHBIX HAa3BaHUM [UJII COCTABJICHUSA
XAMHYSCKAX dhopmyn JIBYXaTOMHBIX
COEIMHEHUN (OKcumoB, cynbdumos,
TUAPUIIOB U T.II.) U IPYrUX HEOPTaHUYECKUX
COCIMHEHHUHU OTHCIBHEIX KJIaCCOB

OK 01
OK 02

1.2 Tleprionnueckuii 3aKOH
u tabauma J[. 1.
Meunneneena

1. Tect «MeTamnndeckue / HEMETAIUIMYECKUE
CBOICTBA, AIEKTPOOTPUIIATEILHOCTD U
CPOJICTBO K 3JICKTPOHY XUMHUYECKUX
3JIEMEHTOB B COOTBETCTBUE C UX AJEKTPOHHBIM
CTPOEHUEM M TOJIOKEHUEM B MEPUOINUECKOM
CHCTEeME XUMHYECKHuX 3eMeHToB JI. 1.
Menneneesay.
2. IlpakTyeckue 3a/1laHus Ha yCTAaHOBJIEHUE
CBSI3U MEXY CTPOCHHEM aTOMOB XUMUYECKUX
3JIEMEHTOB U MEPUOJUYECKUM U3MEHEHUEM
CBOMCTB XMMHUUYECKHX 3JIEMEHTOB U MX
COEIUHEHHUH B COOTBETCTBUH C IOJIOKEHUEM
Ilepuoanueckoii cucreme.
3. [IpakTUKO-OpHUEHTUPOBAHHBIE
TEOPETUUECKUE 3aJaHUsl Ha XapaKTepU3aluio
XUMHYECKHUX DJIEMEHTOB: «MeTaanuueckue /
HEMETaAJNINYSCKHUE CBOMCTBA,
AJIEKTPOOTPULIATENIBHOCTE W CPOACTBO K
SJEKTPOHY  XUMHUYECKHUX  DJIEMEHTOB B
COOTBETCTBUE C UX JJIEKTPOHHBIM CTPOCHUEM
U TOJIO)KEHUEM B NEPUOJMYECKON CHCTEME
XUMHu4eckux aneMenToB .M. MenaeneeBay




Pa3nen 2. XumMuyeckue peakuuu

OK 01
OK 04

2.1 Tuel XUMHUYECKUX
peakuui

1. 3ajaun Ha cocTaBlIEHUE YpaBHEHUN
peaKuuii:

— COCIIMHEHUS, 3aMEIIICHUS, PA3TIOKEHUS,
oOMeHa;

— OKHUCIIUTEIHHO-

BOCCTAaHOBUTEIIHHBIX PEAKITUH C
UCII0JIb30BAaHUEM METO/a AIEKTPOHHOTO
OanaHca.

2. 3agaun Ha pacyeT MacChl BEIIECTBA WIIN
00béMa

ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIIECTBA,
Macce Wi 00BEMY OJIHOTO M3 YIaCTBYIONIUX B
pEeaKLUH BELIECTB; PACYETHI

Macchl  (00bEMa, KOJIMYECTBA BEIIECTBA)
IPOIYKTOB PEAKIMH, €CIIM OJHO W3 BEIIECTB
HMECT IPUMECHU

2.2D7eKTpOJIMTHYECKAS
JIUCCOIIHAIINS ¥ MOHHEIN
oOMeH

1. 3agaHus Ha cOCTaBIEHNE MOJIEKYISIPHBIX U
VMOHHBIX PEaKINi C y4aCTHEM KHUCIIOT,
OCHOBAHMU U COJIEH, YCTAHOBJIEHUE U3MEHEHUS
KHUCJIOTHOCTH CPEJIbI

2. JlabopatopHasi padota "THITBI XUMUYECKUX
peakuuit"

Pa3znes 3. CTpoeHue U CBOICTBA HEOPTraHMYECKHUX BElIECTB

OK 01
IIK 1.1
IIK 1.4
IIK 3.1

3.1Knaccudukanms,
HOMECHKJIATypa U CTPOCHHE
HEOPraHMYECKUX BEIECTB

1. Tect «HomeHknatypa u Ha3BaHuE
HEOPraHMYECKUX BEIIECTB UCXOS U3 UX
XUMHYECKON (hOPMYIIBI U COCTaBIICHHE
XUMHYECKOH (hOPMYIIBI UCXOIS U3 HA3BAHUS
BEIIECTBA M0 MEKTYHAPOIHOM 1N
TPUBUAIBHON HOMEHKJIATYpPE».

2. 3agaun Ha pacyeT MacCOBOM 101 (MacChl)
XHUMHYECKOTO AJIEMEHTA (COeIMHEHUs) B
MoJIeKyIe (CMecH).

3. [IpakTrdeckue 3a1aHus O KIACCU(pHUKAIUY,
HOMEHKJIAType U XUMUYECKUM (PopMyIam
HEOPraHMYECKUX BEIECTB Pa3IMYHBIX
KJIACCOB.

4, HpaKTI/I‘ICCKI/Ie 3a1aHus Ha OIIPCACIICHUC
XUMHYECKOMN AKTUBHOCTHU BCIICCTB B
3aBHCHMOCTH BHJIa XMMHUUYECKOH CBSI3HM U TUMA
KpI/ICTaHHI/I‘leCKOﬁ PCHICTKU

OK 01
OK 02
IIK 1.1
IIK 1.4
IIK 3.1

3.2DU3UKO-XUMHUYECKHE
CBOMCTBA HEOPraHUUECKHUX
BEIIECTB

1. Tect «OCOOEHHOCTH XUMHYECKUX CBOHCTB
OKCHUJIOB, KUCJIOT, OCHOBaHUi, aM(pOTEpHBIX
TUAPOKCHUIIOB U COJNEI.

2. 3ajaHus Ha COCTaBJICHHUE YpaBHEHUN
XUMHYECKUX PEAKIUN ¢ y4aCTHEM MPOCTHIX U
CJIOKHBIX HEOPTaHUYECKHX BEIIECTB: OKCUIIOB




METaJIJIOB, HEMETAJJIOB M aM(OTEPHBIX
3JIEMEHTOB; HEOPraHMYECKHUX KUCIIOT,
OCHOBaHMU M aM(POTEPHBIX THIPOKCH/IOB,
HEOPraHUYeCKUX COJICH, XapaKTePU3YIOLINX HX
CBOWCTBA M CIIOCOOBI MOTYyYCHHUSI.

3.IIpakTHKO-OpHUEHTUPOBAHHbIE
TEOPETUYECKUE 3aJaHus Ha CBOMCTBA U
IIOJIY4€HHE HEOPraHUYECKUX BEIIECTB

OK 01 3.3Unentuduxanus 1. [IpakTHKO-OpHEHTHPOBAHHBIE 331aHUS IO

OK 02 HEOPraHNYECKUX BEUIECTB COCTaBJICHUIO XUMUYECKUX PEAKLUH C

OK 04 y4acTUEM HEOPraHWYECKUX BEIECTB,
UCIOJIb3YEMBIX JUISl X UACHTU(UKALIUHN.
2.JIaboparopnasi pabora: “UneHTudukarus
HEOPraHUYECKUX BEIECTB”

Pa3znes 4. CTpoeHue U CBOIICTBA OPraHN4YeCKNX BelIeCTB

OK 01 4.1 Knaccudukanus, 1. 3amaHus Ha cOoCTaBJIEHHE Ha3BaHUU

K 1.1 CTPOECHHME U HOMEHKJIATypa | OPraHMYECKUX COCIUHEHUN N0 TPUBUAIBHON

I[IK 1.4 OPraHNYECKUX BEILECTB WU MEXITYHApOIHON CUCTEMATUYECKON

[K 3.1 HOMEHKJIATYpE.
2. 3aga"Husa Ha COCTABJIEHUE MMOJHEBIX U
COKpAILEHHBIX CTPYKTYPHBIX (popMyT
OPraHWYEeCKHUX BELIECTB OTAEIIbHBIX KIACCOB.
3. 3amaum Ha ONpeAesieHHEe MPOoCTeHIIeit
(bopMyIBl OPraHUYECKON MOJEKYIbI, UCXOMIS
U3 JIEMEHTHOTr0 cocTana (B %)

OK 01 4.2CBoiicTBa oprannyeckux | 1. 3agaHus Ha COCTaBJICHHUE YpaBHCHUM

OK 02 COEeIUHEHNN XUMHUYECKUX PEAKIMH C y4acTHEM

OK 04 OPraHMYeCKHUX BEIIECTB HA OCHOBAaHWUU UX

I[K 1.1 COCTaBa M CTPOCHUSL.

IIK 1.4 2. 3a1aHus Ha COCTaBJICHUE YPABHEHMI

[IK 3.1 XUMHUYECKUX PEAKINH, WIUTIOCTPUPYIOLTUX
XUMHUYECKHE CBOMCTBA C YUETOM MEXaHU3MOB
MPOTEKAHUs JaHHBIX PEaKUUd U T€HETUYECKOI
CBSI3U OPraHUYECKUX BEUIECTB Pa3HbIX
KJIACCOB.
3. PacueTrHble 3ajauM 10 YPaBHEHUSIM pEaKLUM
C y4acTHEM OPraHUYECKHX BEIECTB.
4. JlabopatopHast pabora “IIpeBpaiieHus
OpraHWYeCKHUX BEUIECTB IPU HArpeBaHUU"

OK 01 4.3 Unentuduxanus 1 .IIpakTKO-OpHEHTUPOBAHHBIE 3aAAHUS 10

OK 02 OPraHUYECKUX BEIIECTB, UX | COCTABICHUIO XMMUYECKUX PEAKLUN C

OK 04 3HAYEHUE U IPUMEHEHHUE B | y4aCTUEM OPTraHUYECKUX BEIIECTB, B T.4.

IIK 1.1 OBITOBOM U UCTIOJIL3YEMBIX JIJIS X UACHTU(DUKAINH B

IIK 1.4 IIPOU3BOICTBEHHON OBITY M IPOMBILIUIEHHOCTH.

IIK 3.1 JEATEIbHOCTH YEII0OBEKA 2.JlaGopatopnas paborta: “HaeHTudukanus

OpraHNu4YCCKUX COCIUHEHUI OTACIBHBIX




| xmaccos”

Pazgen 5. KuHerHuyeckme u TEPMOAUHAMUYECCKUE 3aKOHOMEPHOCTU TIIPOTEKAHUA
XUMHYECCKHUX peakum”l

OK 01 5.1CkopocTh XUMHUYECKUX [IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUYECKUE
OK 02 pCaKHI/If/'I. XuMudeckoe 3aJaHUA HA aHAJIN3 q)aKTOpOB, BIIMAONINX Ha
MK 1.1 paBHOBeCHE U3MEHEHHUE CKOPOCTH XUMMUYECKON PEaKIUHU.
1K 1.4 [IpakTuKO-OpuEHTUPOBaHHbIE  3a/aHUs  Ha
npuMeHeHne npuHuuna Jle-llarense mis
IK 3.1 HaXO0XK/IEHUs HaIpaBJICHUS CMEILEHUs
TK 3.4 pPaBHOBECUS] XMMUYECKOM peakUuu W aHaIu3
GakTOpoB,  BIMAIONIMX HA  CMEIICHHE
XMMHYECKOTO PaBHOBECHS
Pa3nen 6. PacTtBopbl
OK 01 6.11TonsaTue o pacTBopax 1. 3agaun Ha MPUTOTOBIIEHNE PACTBOPOB.
OK 02 2. IIpakTHMKO-OPUEHTHPOBAHHBIE PACUETHBIE
K 1.1 3a/1aHus Ha  JWCIIEpPCHbIE CUCTEMBI,
MK 1.4 UCITOJIb3yEMbIE B OBITOBOM 51
K 3.1 IIPOU3BOJICTBEHHON JIESITEIbHOCTH YeJIOBEKa
OK 01 6.2UccnenoBanue croiictB | JJaboparopnas padota
OK 04 pacTBOpPOB “IIpuroToBI€HHE PaCTBOPOB”
MK 1.1
K 1.4
IIK 3.1
Pa3znen 7. Xumus B ObITY M IPOM3BOJACTBEHHOM 1eITEJIbHOCTH YeJIOBEKA
OK 01 7.1 Xumusi B ObITY U Keiic (c yaeTom Oymymieit
OK 02 MPOM3BOJICTBEHHON podecCHoHaNbHON JeATeNbHOCTH)
OK 04 JEATCIILHOCTH Y€I0BEKa B03MO>XHBIE TEMBI KEICOB:
OK 07 [Touck u aHanu3 KeWCOB O MPUMEHEHUU
MK 1.1 XHMHUYECKMX BELIECTB ¥ TEXHOJIOTUH C YUETOM
[IK 1.4 Oynyuieil npodeccuoHaIbHON AesITeNbHOCTH
IIK 3.1 M0 TeMaM: KOHCTPYKIIMOHHbIE MaTepUAaIbI,

MaTepuraibl I SJICKTPOHUKH,
HaHOMAaTCpUualibl, MCTOYHUKHU SHCPI'UHU,
JICKAaPCTBCHHLIC BCIICCTBA, OBITOBAs XUMHMSL.
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