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1. IACIIOPT PABOYEN ITPOT'PAMMBI
OBIIIEOBPA3OBATEJIBHON IUCIHUILINHBI

1.1. O6snacTh NpUMEHEHHUs TPOTPAMMBI

PaGouass mporpamma o0I11€00pa30BaTeIbHON TUCIUIUIMHBI «XUMHUS SIBISIETCS YaCThIO
IporpaMMbl  TOJATOTOBKM  CIHEIMAJIMCTOB  CPEIHETO  3BEHA/POTpaMMbl  TOATOTOBKH
KBTH(DUIIUPOBAHHBIX pabouunx u CITyXKaIInX) o crenraiIbHOCTH/TIpodeccrun
40.02.02 IIpaBooxpaHUTETbHAS A TEIHHOCTD.

[Iporpamma o611e06pa3zoBaTenbHON TUCIUILTHHBI « XUMHUS» MOYKET OBITh HCIOJIH30BaHA B
npodeccHOHANBHBIX  00pa30BaTENbHBIX OPraHU3aIUAX, pEATU3YIOUINX 00pa30BaTEIbHYIO
nporpaMmy cpenHero oomiero oOpa3oBaHUs B HIpeeliaX OCBOSHHS NPOTpaMM TOATOTOBKU
KBJIN(DUIIMPOBAHHBIX pab0OUMX, CIYXKAIIUX U CIIELIUATUCTOB CPEIHETO 3BEHA.

1.2. MecTo QMCHUILIMHBI B CTPYKType OCHOBHOW mpogeccHOHAILHOII 00pa3oBaTeIbHOM
nporpammsl (IIIICC3/IIIIKC3):

OO6meoOpazoBaTenpHasl JUCHUIUIMHA «XUMHS» H3y4daeTcss B 00I1eo0pa3oBaTeIbHOM
uukie ydyebnoro mana IIIICC3/IIIIKC3 nHa 06a3e ocHOBHOTO o0OIIero o0pa3oBaHUsS C
MOJTy4eHUEM CPETHETO 00I11ero 00pa3oBaHusl.

OO6meoOpa3oBarenpHas UCHUIUIMHA «XUMHs»  SIBISETCS  00s3aTETbHOM  Y9acThIO
o0m1eo0pa3oBaTeIpHOrO IUKJIAa OCHOBHOM 00pa3oBaTeilbHON MpOrpamMmbl B COOTBETCTBUU C
OrocC cnenmanbHocTH/podeccuu 40.02.02 TIpaBooxpaHuUTENbHAS AEATEIHHOCTb.

1.3. Hean AucUIIHHBI

Henp puctumuimHbl  «XuMuss». @OOpMUpOBaHWE Yy CTYIACHTOB IMPEJICTaBICHUS O
XMUMHYECKON COCTaBISIONIEH €CTeCTBEHHO-HAYYHOW KAapTHUHBI MHUpa KaK OCHOBBI MIPUHATHUS
pelIeHui B KU3HEHHBIX W TPOMU3BOJICTBEHHBIX CHUTYallUSAX, OTBETCTBEHHOTO IOBEACHUS B
MPUPOIHOM cpeae.

2. PE3VJIBTATBI OCBOEHUSA OBIIEOBPA3OBATEJIbBHBIX JUCHUIIJIMH C

YYETOM MPO®ECCUOHAJIbHOM HAITPABJIEHHOCTH ITPOT'PAMM CIIO
2.1. Tlnanupyemble Ppe3yJbTaTbl OCBOEHHsI 00IIe00Pa30BATEJbHOW JUCHUILIMHBI B
coorBercTBHHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

B pesynprare ocBoeHms ona oOywaromuiics AoybkeH oBiaaers JIP, MP, ITPB(®I'OC
COO); OK, IIK, ITPY (®I'OC CIIO):

o1rocC COO

Kona pesyabTarta ‘ HaumenoBaHue pe3yibrara

JIndyHOCTHBIC PE3YJIbTAThI

JIP 01 YyBCTBO TOPJOCTH M YBAXKEHUS K HCTOPUU U  JIOCTIKEHUSIM
OTEUECTBEHHON XUMUYECKOW HAYKH; XUMUYECKH I'PaMOTHOE MOBEJCHHUE B
npodeccHoHanbHOM JEeSITeNbHOCTH W B OBITY Ipu OOpallleHuu C
XMMHYECKUMHU BEI[ECTBAMH, MaTepHallaMy U MPOIIeCCaMHu.

JIP 02 TOTOBHOCTbH K IPOJIOJKEHHIO 00pa30BaHNUs U MOBBIIIEHUS KBaTU(DUKALUU
B M30paHHOM mNpodecCHOHANBHOM NeATENTPHOCTH U OOBEKTHUBHOE
OCO3HAHUE POJIM XMMHYECKUX KOMIIETEHIIUI B 3TOM.

JIP 03 YMCHHEC UCITOJIB30BATh JOCTUKCHU A COBpeMeHHOﬁ XHUMHUYECKOU HAayKHU U
XUMHUYECKHUX TEXHOJIOTUH JIJISI TTIOBBIIEHUS COOCTBEHHOT'O
HUHTCJUICKTYAJIbHOT'O Pa3BUTHA B BBI6paHHOﬁ HpO(I)eCCI/IOHaHLHOI‘;I
ACATCIIbHOCTH.

MCTaHpe)IMCTHLIe PE3YyJIbTATHI

MP 01 HCIIOJIb30BAHNUC Pa3JIMYHBIX BHJOB MO3HABAaTEIIbHOM JESITEIbHOCTH U




OCHOBHBIX  WHTEIUICKTYyaJIbHBIX  OIeEpanuii  (MOCTAHOBKH  3a/1ayH,
(dhopMyITupOBaHUS TUIIOTE3, aHAIHM3a M CHHTE3a, CPaBHEHHS, 0000IIeHNS,
CHCTeMAaTH3alliH, BBISIBICHUS PUYUHHO-CIICJCTBEHHBIX CBSI3CH, IMOMCKA
aHaJIOTOB, (OPMYJMPOBAHUS BBIBOJOB) JUIS PEIICHHS IOCTABJICHHON
3a7a4d, NPUMCHEHHE OCHOBHBIX METOJIOB TI03HAaHUs (HAOJIIOJCHUS,
HAYYHOT'O IKCIIEPUMEHTA) [UIsl U3yYCHUS PA3IMYHBIX CTOPOH XUMHUUECKHX
00BEKTOB ¥ TMPOILIECCOB, C KOTOPHIMH BO3HHKAET HEOOXOIMMOCTh
CTaJIKUBATHCS B MPO(ECCHOHAIBHOM cdepe.

MP 02

HCITIOJIb30BAHUC Pa3JIMYHbIX HCTOYHUKOB [JId IOJTYUYCHHA XUMHUYECKOU
uH(POpPMAIIMY, YMEHHE OIICHUTh €€ JIOCTOBEPHOCTh JUIS JIOCTHIKCHHS
XOPOIINX PE3YIIHTATOB B MpodeccuoHansHoi cdepe;

[IpeameTHBIC pe3ynbTaThl 0230BOTO YPOBHS

I1P601

c(hOpMUPOBAHHOCTh TPEJCTABICHUNH O MECTE XHUMHUU B COBPEMEHHOU
Hay4dHOW KapTUHE MHpA; MOHUMAHUE POJU XUMHH B (HOPMHUPOBAHUU
Kpyrozopa u (PyHKIMOHAJILHOW TPaMOTHOCTH 4YeJOBEKa JUIsl PEIICHUS
MPAKTUYECKUX 3a]1a4;

I1P602

BJIaJICHUE OCHOBOITOJIATAOIIUMHA XUMUYECKUMH TOHATHUSAMHU, TEOPHUSMU,
3aKOHAaMH W 3aKOHOMEPHOCTSAMH; YBEPEHHOE IOJIb30BAHNE XUMUYECKON
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

I1PG03

BJIaICHUEC OCHOBHBIMU METOJAMHU HAYYHOI'O IMO3HAHUA, UCIIOJIB3YEMBIMHA B
XHMUU: HAOJIOJIEHUEM, OTHMCAHUEM, HW3MEPEHHUEM, OSKCIEPUMEHTOM;
yMeHue 00pabaThiBaTh, OOBSICHATh PE3YIbTaThl MPOBEJACHHBIX OTBITOB U
JeNaTh BBIBOJBI; TOTOBHOCTh M CHOCOOHOCTh TPUMEHSATH METOIbI
MO3HAHUS TIPU PEIICHUH MPAKTHUECKUX 3a71a4;

I1P604

chOpMUPOBAHHOCTh YMEHHS JaBaThb KOJUYECTBEHHBIE OIICHKH U
IPOU3BOJIUTH PACUETHI 0 XUMUYECKUM (OpMYJIaM U YPaBHEHUSIM;

I1P605

BJIAACHUEC IIpaBUJIaMHd TCXHHUKHU 0e30macHOCTH npu HCIOJIb30BAHHUH
XUMHWYCCKUX BCUICCTB,

I1P606

C(l)OpMI/IpOBaHHOCTI) COOCTBEHHOMU O33N 8(6] OTHOIICHHIO K
XUMHYECKOH I/IH(bOpMaI_II/II/I, HOHy‘I&CMOﬁ N3 pa3HbIX UCTOYHUKOB.

@o1rocC C1lo

Kox
KOMIIETEeHIMH

HaumenoBaHue pe3yJjbrara

OO01ImMe KOMIIETEHIIUN

OK 01

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

OK 02

Hcnonb30BaTh COBpEMEHHBIE CPEACTBA MOMCKA, aHAIN3a U MHTEPIPETALINU
UHpOpMaLUd U WH(POPMALMOHHBIE TEXHOJOIMM MJIS BBINOJHEHMS 3a7ady
poecCHOHATBLHOM 1A TEIHOCTH

OK 04

Q(I)(I)CKTI/IBHO B3aHMO/ICHCTBOBATh U pa60TaTB B KOJIJICKTHUBC 1 KOMAaHIC

OK 07

ConelicTBOBAaTh COXPAHEHUIO OKPYXKAIOIIEH Cpesbl, pecypcocOepekeHHIo,
NPUMEHATh 3HaHUS 00 W3MEHEHHH KJIMMaTta, IMPUHIMIBI OepexIINBOrO
MIPOM3BOICTBA, 3PPEKTUBHO CHCTBOBATH B UPE3BBIYAMHBIX CUTYAIHSIX




[IpodeccronanbHbIE KOMIIETEHIIUU

IIK 1.5. OcCyIecTBIATh ONEPaTUBHO-CITY)KEOHBIE MEPOIIPHUATHUS B COOTBETCTBHHU C
poQuIeM OITOTOBKU

IIK 1.6. [IpuMeHATH MEPBI aAMUHUCTPATUBHOTO IIPECEUEHNUS IPABOHAPYIIECHUN,
BKJII0Yasi MPUMEHEHHE (QU3NIECKOM CHUJIIBI M CIICIIATIBHBIX CPEJICTB

IK 1.7. ObecrieunBaTh BBISBICHUE, PACKPBITHE U pacCiel0BaHUE NPECTYIUIEHUN U
WHBIX TPABOHAPYIICHUH B COOTBETCTBUH C MPOQHIIEM ITOATOTOBKH

IIK 1.8. OcyIiecTBIATh TEXHUKO-KPUMUHATUCTUYECKOE U CIICIIMAIBHOE TEXHUYECKOE
obecreueHrne OnepaTuBHO-CIYKEOHOM eATeIbHOCTU

2.2. KoauyecTBO 4YacoB Ha OCBOeHHe padoueii mporpamMmbl 001e00pa3oBaTebLHOIM
AUCHUTLINHBI:
KonnuecTBo 4acoB, 0TBEIEHHOE Ha OCBOEHUE MTPOTPaMMBbI 00I1Ie00pa30BaTeIbHON AUCITUTUIUHEI,

B TOM 4YHUCJIC:
MaKCUMaJIbHOW yueOHOI Harpy3ku oOyuarouierocs 72 yaca, B TOM YHUCIIE:
00s13aTeIbHOM ayIUTOPHOU yueOHOW Harpy3ku oOydaromierocs /2 Jaca.



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
BT. 4..

TEOpETHYECKOE 00yUueHue 30
MPAKTAYECKUE 3aHATUS 26
abopaTOPHBIC 3AHITHUS 10
2. IIpodeccuoHaILHO OPUEHTHPOBAHHOE CO/lepKkaHue (CoaepKaHue 6
NMPUKJIAJTHOT0 MO/YJIA)

B T. 4.

TEOpPETHIECKOE 00yUeHUE 2
MPAKTAYECKUE 3aHATUS 4

WHIMBHIYAIbHBIN IPOEKT (Oa/nem)**

Ipome:kyTouHasi aTTecTanus (3a4eT)




3.2. TeMaTH4eCcKHii IUIaH U cofiep:kaHue 001e00pa30BaTeIbHON THCHMIIHHBI «XHMUS»

HanMenoBame Conepxxanue yueOHOro Mmarepuajia (OCHOBHOE U npoc[)eccn(manbﬂo: Obnen dopmupyembie
OPUEHTHPOBAHHOE), JA00PATOPHbIE U MPAKTUYECKUE 3aAHATHUSA, IPUKJIATHONH MOAYJ/Ib KOMIIeTeHI[U T
pa3aeyioB M TeM 4acoB
(Ipu HAJIMYHUH)
1 2 3 4
OcHoBHoOE coep:xaHue
Pa3nen 1. OcHOBBI CTpOeHMS 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
XUMHUYECKUX 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.




oOMeH

Peakimu wonHoro oOmena. CocTaBieHHME pEakIUii HOHHOTO OOMEHa IyTeM
COCTAaBJICHUA UX IMOJIHBIX U COKPAIICHHBIX MOHHBIX ypaBHeHHﬁ. KucnorHo-ocHOBHEBIE
peakiuu. 3aJaHus Ha COCTABJICHUE HOHHBIX PEaKIIUi

JlabopaTopHble 3aHATUSA

1 | JlaGoparopnass paborta “Tumbl Xxumuueckux peakuuii” McciemoBanue THIOB (IO 2
COCTaBy W KOJHMYECTBY HCXOJHBIX W OOpa3yIOIIUXCS BELICCTB) W IPHU3HAKOB
XUMHYECKUX peaknuii. [IpoBeneHne peakunuii HIOHHOTO OOMEHa, OTpPEeIICHUE CPEJIbI
BOJIHBIX PACTBOPOB. 3aJ]aHUs HA COCTABJICHNE HOHHBIX PEaKIni
IpakTHyeckue 3aHATHSA: 2
1 | KonurpoabHnas padora 1 CtpoeHue BelecTBa 1 XUMUYECKHE PEaKuu 2
OK 01,0K 02
Pa3znen 3. CTpoeHue U CBOICTBA HEOPTraHMYECKHUX BelIECTB 16 OK 04,IIK 1.5,
IK 1.6,I1K 1.7,
IK 1.8
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 K 1.5
CTpOCHHUE [IpocTteie u cioxuble BeniecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEHIECTB (OKCHIBI, IIK 1.6
HEOPraHU4eCKUX THJIPOKCHUJIBI, KUCIIOTBI, COJIM). B3auMOCBS3p HEOPraHUYECKUX BEIIECTB. ArperaTHble IK 1.7
BEILECTB cocrosiHus  BemlectBa. Kpucrammumueckue © - amMOphHBIE  BEIECTBA.  THIIBI IIK 1.8
KPUCTAUTMYECKUX PEHICTOK (aroMHas, MOJICKYJSpHas, HOHHAs, MeETaJUIn4ecKas).
3aBUCUMOCTh (PM3UYECKUX CBOMCTB BEIIECTBA OT THIA KPUCTALTMYECKOW PEIICTKH.
3aBHCUMOCTh XUMUYECKOW aKTUBHOCTH BEIECTB OT BUJIa XUMUYECKOH CBSI3M U THIIA
KPHUCTALTMYECKOH pemeTku. [IpruurHbl MHOT0OOpa3us BEIIECTB
IIpakTHYecKkue 3aHATHSA: 2
1 | PeumieHne mpakTHUECKUX 3aJlaHH MO KiacCU(DUKAIUN, HOMEHKJIATYPEe ¥ XUMHUYECKUM 2

(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 o0yuenune OK 02
CBOICTBA 1 | Meramnsl. OOme (u3nyecKue W XUMHYECKHE CBOMCTBa MeTauioB. CrocoObl I[IK 1.5
HCOPraHUIEeCKUX MOJIydeHHs. 3HAYCHHUE METAUIOB M HEMETAJUIOB B MPUPOJE U KU3HEACATCIHHOCTH IIK 1.6
BCIIICCTB 4eJoBeKa M Opranu3MoB. Koppo3usi MeTayuioB: BHUJBI KOPPO3UH, CIOCOOBI 3aIIUTHI IK 1.7
METAJUIOB OT KOPPO3HH K 1.8
2 | Hemeramnel. O0nue gu3ndeckre U XUMUYECKUE CBOMCTBA HEMETAJUIOB. THITUYHBIE
cBoiictBa HemeTaiuioB [V— VII rpynn. Knaccudukanus u HoMeHKIaTypa COeMHEHHUH
HeMeTaioB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE
3 | XuMudeckne CBOIMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEMIECTB (OKCHJIOB,
TUAPOKCUAOB, KUCIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB IIPOCTHIX
BELIECTB, BOJJOPOJHBIX COCTMHEHUH, BBICIIUX OKCUJIOB U THJPOKCHJIOB
IIpakTHYecKkue 3aHATHS:
1 | CocraBiieHHEe ypaBHCHMH XMMHYECKHX PEAKIUH C Y4aCTHEM IMPOCTBIX U CIIOKHBIX
HEOPraHMYeCKUX BELECTB: METAJJIOB U HEMETANIOB; OKCUAOB METAJUIOB, HEMETAJUIOB
U aM(OTEpHBIX 3JIEMEHTOB; HEOPraHWYECKUX KHUCIOT, OCHOBAaHMH U aM(OTEpHBIX
T'HJIPOKCUIOB; HEOPraHUUYECKUX COJIEH, XapaKTepU3YIOLIUX UX CBOMCTRA.
Pemienne nmpakTuKo-OpHMEHTUPOBAHHBIX TEOPETUUYECKUX 3aJJaHUN Ha CBOMCTBA, COCTAB,
HOJlydeHHe U 0e30I1aCHOE HCIOJIb30BaHUE BaKHEMIIMX HEOPraHWYECKHUX BEILECTB B
OBITY M IPAKTUYECKON JEATEIbHOCTH YeI0BEKa
Tema 3.3. OcHoOBHOE cojlep:KaHue OK 01
Unentudukanms TeopeTnyeckoe ofydenne OK 02
HEOPraHM4eCKux JlabopaTopHble 3aHATHS OK 04
BCIIECTB 1 | JlaGopatopHas pabota «MaeHTudukanus HeEOpraHWYECKHX BellecTB» PemieHue

OKCHICPUMCHTAJIbHBIX 3a/1a4 M0 XUMHUYCCKUM CBOMCTBaM METAIJIOB U HEMCTAJJIOB, IIO
pacCiio3HaBaHWUIO U TTOJTYYCHHUIO COCIMHEHUN METaJJIOB 1 HEMETAILJIOB.




WNnentudukanyuss HEOPraHMYECKHX BEIIECTB C HCIOJb30BaHUEM HX (U3UKO-
XMMHUYECKUX CBOMCTB, XapaKTEPHBIX KAYECTBEHHBIX peakuuil. KayecTBEeHHbIE peakiuu

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

HpaRTuquRne 3aHATHUA:

‘ KountpoJabsHnas padora 2 CBoiicTBa HEOPraHMUECKHX BEILIECTB 2
24 OK 01,0K 02,
OK 04,I1IK 1.5,
Pa3nen 4. CTpoeHue u cBOiiCTBa OPraHMYeCKUX BelleCTB IK 1.6,I1K 1.7,
IIK 1.8

Tema 4.1. OcHOBHOE coep:KaHue 4 OK 01
Knaccnduxanms, Teoperudeckoe odyueHune HK 1.5
CTPOCHHE U 1 | [losiBneHWEe W pa3BUTHE OPraHMYECKOW XMMHHM Kak Hayku. [IpeaMeT opraHuueckoit 2 IK 1.6
HOMEHKJIaTypa XUMUU. MeCTO 1 3HaYeHUE OPraHNYECKOW XMMHH B CHCTEME €CTECTBEHHBIX HayK. IIK 1.7
OPraHMYECKHX BEIECTB XUMHYECKOE CTPOCHHME KaK MOPSAIOK COEIUHEHHMS aTOMOB B MOJIEKYJIE COTJIACHO MX K 1.8

BaJIeHTHOCTH. OCHOBHBIE ITOJIOKECHHUS TEOPHUU XUMHUYCCKOI'0 CTPOCHUA OPraHUYCCKUX
coenuHenni A.M. byrnepoBa. VYriepoaHblidi CKEIET OPraHUYECKOW MOJIEKYJIbI.
3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO CTpOe€HHs MoJiekyna. M3omepus u
H30MEPBHI.

[Tonsatne o d¢ynknuoHanpHOW rpymme. Pamukan. IlpuHIUMNB  KIaccupuUKauu

OpraHMYECKUX COeOUHEeHH. MexayHapoaHas HOMEHKIATypa M MPUHIUIIBI
HOMEHKJIaTyphl ~ opranmdeckux coenuHeHuil. Ilonsatue 00 aszorcoaepkamux
COEIMHEHUAX, OMOJOrMYecKd aKTUBHBIX BelIecTBax (YrjeBojax, *KUpax, Oelkax u
Ip.), BBICOKOMOJIEKYJISIPHBIX COSAMHEHUSX (MOHOMED, MOJIUMEp, CTPYKTYPHOE 3BEHO)

IlpakTH4eckue 3aHATHA:

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

ruepuH, ¢eHon, QopManbAeru], YKCyCHas KUCIOTa, T[JIMUUH). Pacders




npocTeiiiei GopMysbl OpraHuYeCcKOi MOJIEKYIIbI, HCXOs U3 3JIEMEHTHOTO COCTaBa (B
%)

Tema 4.2.
CaolicTBa
OpPraHHYECKUX
COCIUHCHHI

OcHoBHOe coepkaHue

12

TeopeTuquRoe oﬁyqelme

1

[IpenenbHble yrieBo0opobl (adKaHbl U LMKIOANKaHbl). ['OpeHne MeraHa Kak OJMH U3
OCHOBHBIX HCTOYHHUKOB TE€IUIa B TPOMBINIJICHHOCTH W ObITy. CBOWCTBA MPUPOIHBIX
yIJ€BOI0POJIOB, HAX0K/IEHUE B IPUPOJIE U IPUMEHEHHE aJIKAHOB;

HenpenenbHble (ajakeHbl, aIKUHBI U aJKaJUEHbI) U apOMaTHUECKHUE YIIIE€BOIOPOIBI.
l'openue anermneHa Kak MUCTOYHHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHHU JJISi CBApKU U
PE3KU METAIUIOB

Kucnoponconepxamme coenuHeHuss (Coupthl U (HEHOJBI, KapOOHOBBIE KHUCIOTHI U
3¢upbl, anbAeruabl U KETOHBI, >KHUpBI, YriaeBojbl). llpakThyeckoe NpuUMEHEHHE
STWJICHTJIMKOJIS, TaulepuHa, ¢peHona. [lpumenenne dopmanbaeruaa, aneranbIerua,
YKCYCHOM KHUCJIOTHL. Mpblla Kak COJIM BBICIIMX KapOOHOBBIX KHUCIOT. Morolue
CBOWCTBA MbLJIa

AzoTcoepkamme COCTMHCHUS (amMuHBI u AMUHOKHCIIOTHI, OeInKm).
BricokomonekysipHble COEAMHEHUS (CHUHTETHYECKHEe U OHUOJIOTMYECKU-aKTUBHBIE).
Monomep, monumep, CTPYKTypHOe 3BeHO. llonmmepuzanus STUJIEHAa KaK OCHOBHOE
HampaBJICHHE €ro HUCIHOJIb30BaHUA. [eHeTHueckass CBSI3b MEXAYy Kilaccamu
OPraHNYeCKUX COCTMHEHUN

JlaGoparopHas padora

1

Jlaboparopnas pabota «[losyuenue sTuneHa 1 U3y4E€HUE €TO CBOMCTB»

IlpakTH4eckue 3aHATHA:

1

CaolicTBa OPraHU4YCCKUX COCI[I/IHCHI/Iﬁ OTACIBHBIX KJIACCOB (TpI/IBI/IaJ'IbHaﬂ u
MCKAYHApOJHAs HOMCHKIIATYpA, XUMHUYCCKUC CBOﬁCTBa, CII0COOBI HOHy‘leHI/Iﬂ)I
MMpCACIbHBLIC (aJ'IKaHH u I_[I/IKJ'IOB.J'IKaHBI), HCTIPCACIIbHBIC (aJ'IKeHLI, AJIKUHbI H
aJ'IKa,Z[I/IeHLI) U apOMAaTHU4YCCKUC YTIICBOAOPOALI, CIUPTBI H (I)eHOJ'ILI, Kap6OHOBI>Ie
KHUCJIIOTBI H B(I)I/IpLI, AJIbACTUIBI U KCTOHBI, aMUHbl H AMHWHOKHUCJIOTHI,

OK 01
OK 02
OK 04
I[IK 1.5
IIK 1.6
IK 1.7
K 1.8




BBICOKOMOJIEKYJISIPHBIE ~ COE€IMHEHMS. 3aJaHHUs Ha  COCTaBJICHUE  YpPaBHEHMM
XMMUYECKUX PEAKIMM C y4aCTUEM OPraHMYECKHUX BELIECTB HA OCHOBAHMM UX COCTaBa
U CTPOCHHUS

CocraBiieHne cxeM peakiuid (B TOM YHCIE TI0 MPEHIOKEHHBIM I[ENOoYKaM
MIPEBpAICHHI), XapaKTePU3YIOIMNX XUMHUUYECKIE CBONCTBA OPraHUYECKUX COCAMHEHUIN
OTJIEIbHBIX KJIACCOB, CIIOCOOBI MX IMOJIyYEHUS U Ha3BAHWE OPraHUYECKUX COCIUHEHMM
110 TPUBUAIBHOW MJIM MEXKIYHAPOIHON CUCTEMAaTUYECKON HOMEHKIIATYpeE.

Pemrenne mnpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUA Ha CBOMCTBA

OpPraHNu4YCCKUuX COGI[I/IHCHI/Iﬁ OTACIBHBIX KJIACCOB

Tema 4.3.
Wnentuduxarus
OpraHUYECKUX BEIIECTB,
WX 3HAUYCHHUE U
MIpUMEHEHHE B OBITOBOM
Y MPOU3BOJACTBEHHOM
JIEeITEILHOCTH YeJIoBeKa

OcHoBHOE€ CoA€cpiKaHue

Teoperuyeckoe o0yueHue

1

buooprannueckne coeauHeHus. [IpuMeHeHHe W OHOJIOTHYECKAas POJIb YIJIEBOJIOB.
Okwucienue YrJI€BOJOB — HMCTOYHHK OHEPruMd XKHUBBIX OPTraHU3MOB. Oo6mactun
NpUMEHEeHUs] aMHHOKHUCHOT. [IpeBpamieHuss OenkoB MUIM B OpraHU3Me.
buonornueckne ¢yHkmun OenkoB. buonormdyeckne GyHkmum kupoB. Poib
OpPraHUYeCcKON XMMHH B PEHICHUH MPOOIIEM NHIIEBOM O€30MacCHOCTH

Ponp opranmveckoil XuMUM B PEIICHUH MPOOJIEM IHEPreTUUeCKOrd Oe30TacHOCTH, B
Pa3BUTUM MEIMIIMHBI, CO3JaHUHM HOBBIX MAaTE€pPHAJIOB, HOBBIX MCTOYHUKOB SHEPTUU
(ampTepHATUBHBIE HCTOYHUKH HHepruu). ONacHOCTb BO3JCHCTBHS Ha IKUBBIC
OpraHU3Mbl OPraHMYECKHUX BEIIECTB OTIENIbHBIX KJIAccoB (YIJIEBOJOPOJbI, CIHUPTHI,
(heHoJIbI, XJIOpOpraHNYEeCKUe MPOU3BOAHbBIC, aJbJCTHAbl U JApP.), CMBICH MOKa3aTels
IpEeNeNbHO JOMYCTUMOMN KOHIIEHTPAIUH

JlaGoparopHnasi padora

1

JlaboparopHass pabota: “UneHTHHUKAIMS OPraHUYECKHX COCIUHCHHH OTIACIbHBIX
KJ1accoB”

Nnentudukaius opraHMYECKUX COCOUHEHHH OTAENbHBIX KJIaccoB (Ha MpHUMepe
aNbJIETHJIOB, Kpaxmayla, YKCYCHOM KHCIOTHI, OENKOB M T.M.) C HCIOJb30BAHUEM HUX

OK 01
OK 02
OK 04
I[IK' 1.5
I[IK 1.6
IIK 1.7
IIK 1.8




(U3UKO-XUMHUECKUX CBOMCTB M XapaKTepHBIX Ka4eCTBEHHBIX peakiuid. [leHarypamnus
Oenka mpu HarpeBaHud. LIBeTHbie peakuuu OenkoB.BO3HWKHOBEHHE aHAIMTUYECKOTO
CUTHQJIA C TOYKM 3PEHHUsS] XMMMUYECKMX IPOLECCOB IPHU NPOTEKAHWM KAYECTBEHHOU
peaxkiuuu, Io3BOJISAOLIEH UIEHTU(UIUPOBATh NPEI0KEHHBIE OPraHUYECKUE BEILIECTBA

HpaRTuquRne 3aHATHUA:

KonTpoabHnas padora 3 CTpykTypa U CBONCTBAa OPraHUYECKUX BELLIECTB

Paszpnen 5. Kunernuyeckue ¥ TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NIPOTEKAHUSA XUMHYECKUX peaKkIuii OK 01,0K 02,
I1K 1.5,IIK 1.6,
K 1.7,1IK 1.8
Tema 5.1 OcHOBHOE coep:KaHue OK 01
CkopocTs xumMuueckux | TeopeTnueckoe odydeHme OK 02
peakumii. 1 | CkopocTh peakiMd, €€ 3aBHCUMOCTh OT pas3iu4yHbIX (AKTOPOB:  TPHUPOJIBI IIK 1.5
XUMH4YeCKoe pearupyrommux BelIeCTB, KOHIEHTPAIMU pPEarupyrolinx BEHIeCTB, TEMIEpaTypbl M IIK 1.6
paBHOBeCHE IUIOLIAAM  PEAKIMOHHON 1MOBEepXHOCTH. TernoBbiedapPeKThl XUMHUUYECKUX peaKiuil. K 1.7
OK30-H S3HAOTEPMHUUYECKUE, PEAKIIHH. K 1.8
OO6patuMocTh peakiuil. XMMUUECKOe PAaBHOBECHE M €r0 CMEIICHHE T0J] JIeHCTBUEM
pa3nuuHbIX (AKTOPOB (KOHIEHTPALUsl PEareHTOB WM IPOIYKTOB pEaKIUH, aBJIeHUE,
TeMmreparypa) Ul CO3JaHHUsA ONTUMAIbHBIX YCIOBUH INPOTEKAHUS XUMHUYECKHX
nponeccoB. [Ipunnun Jle [latense
IIpakTHYecKkue 3aHATHS:
1 | PemeHue npakTHKO-OpHEHTUPOBAHHBIX 33aJJaHNI HA aHATIN3 (HAKTOPOB, BIUAIOLIMX HA
MU3MEHEHHE CKOPOCTH XMMHYECKON PEaKIINH
OK 01,0K 02,
OK 04,0K 07,
Pa3nen 6. PacTBopnl IIK 1.5,IIK 1.6,

IIK 1.7,IIK 1.8




Tema 6.1. OcHoBHOe coepkaHue OK 01
[TonsiTue o pacTBopax Teoperudeckoe o0yueHue OK 02
1 | PacTBopenue kak Gpu3nKo-xuMudeckuii mpouecc. PacrBopel. CriocoObl IPUTOTOBICHUS OK 07
pactBopoB. PactBopuMmocTh. MaccoBasg [0Js pacTBOpeHHOro BemiectBa. CMbIC IIK 1.5
HOKa3arenisl MPeAesbHO JIOMYCTUMOW KOHILEHTPAlMU M €ro HCIOJIb30BAHUE B OLICHKE K 1.6
HKOJIOTUYECKOH 0€301acHOCTH. K 1.7
[IpaBusna HKOJOTHYECKH IIEIECOOO0PAa3HOrO TOBEACHHUS B  OBITY H prI[OBOI/:I K 1.8
NESITEIbHOCTH B LENSIX COXPAHEHHS CBOErO 3J0POBbsI M OKpYKAIOLIEH MPUPOJAHOMN
CpeJibl; ONTAaCHOCTh BO3/CHCTBHS HA KUBbIE OPTraHU3MBbI OTIPE/IEIIEHHBIX BEIIECTB.
IIpakTnuyeckune 3aHATHSA:
1 | Pemienne nOpakTHUKO-OPUMEHTUPOBAHHBIX  pAacUYETHBIX 3aJaHMM Ha  pacTBOPBI,
HCI0JIb3yeMble B OBITOBOM U MPOU3BOJCTBEHHON AESITETLHOCTH YeJIOBEKa
Tema 6.2. OcHoBHOE coep:KaHue OK 01
Hccnenosanue coiicts | JlaGopaTtopHasi padora OK 04
pacTBOpPOB 1 | JJaboparopuast pabota «I[IpuroToBiicHHE PaCTBOPOBY. IIK 1.5
[IpuroTtoBiienue pacTBOPOB 3alaHHOM (MaccoBOW, %) KOHLEHTpauuu (C MpPaKTUKO- K 1.6
OpPUEHTUPOBAHHBIMU BOIIPOCAMH) U OTIpeIeTICHUE CPEAbl BOJHBIX PACTBOPOB. K 1.7
Pewrenne 3aga4 Ha IPUTOTOBJIEHUE PACTBOPOB K 1.8
Ipuknagnoii moayab. Paznesn 7. Xumusi B ObITY M IPOU3BOJICTBEHHOM 1eATEILHOCTH Yel0BeKa OK 01,0K 02,
IIpodeccnonanbHO-OPHEHTHPOBAHHOE COAEPKAHUE OK 04,0K 07,
IIK 1.5,11K 1.6,
K 1.7,IIK 1.8
Tema7.1 IIpodeccnoHaTBLHO-OPUEHTHPOBAHHOE COJIEPKAHNE OK 01
Xumus B ObITY U Teopernveckoe o0yueHue OK 02
IIPOU3BOICTBEHHON 1 | HoBeilline AOCTMKEHUS XUMHYECKON HAYKH U XUMUYECKOUN TeXHOJIOTHH. Ponb XumMuun OK 04
ACATCIIbHOCTH YCI0BCKA B 00CCIICUCHHUH 3KOJIOTHUYECKOW, YHEPTeTUYECKON U MTUIIEBOI 0€301MacCHOCTH, PA3BUTHH OK 07
MeaunuHbL. [IpaBuia nmoucka u aHaau3a XMMUYECKOW HH(OPMALIUK U3 Pa3TUYHBIX LK 1.5
UCTOYHUKOB (Hay4Has U y4eOHO-HAy4YHAas TUTEpaTypa, CpPeICTBa MacCOBOM LK 1.6
uHdopmanuu, cet MHTEpHET) LK 1.7




Mpe3eHTaluen

IIpakTnuyeckune 3aHATHSA: 4

1 | Ilouck u aHaJIU3 KEHCOB O MPUMEHEHUHN XUMUYECKUX BEILIECTB U TEXHOJOTUH C yUYETOM 2
Oynymiedi mpodecCHOHATbHONW  AEATETPHOCTH 1O TeMaM: KOHCTPYKIIMOHHBIE
MaTepuayibl, MaTepuaibl JUIsl JJIEKTPOHUKH, HAHOMAaTEpHaJIbl, MCTOYHHKU DHEPIUU,
JIEKapCTBEHHBIE BEIIECTBA, OBITOBASI XUMUSL.

2 | IlpencraBneHne pe3yabTaToB pemieHUs KeiHcoB B (QopMe MHUHH-IOKIAAAa C 2

HpOMe)KyTO‘IHaﬂ arrecTanmd 1Mo JMCIMIIJInHEe (3aqu)

IIK 1.8

Bcero:

72




4. YCJOBMUS PEAJIM3AIINU OBIIIEOBPA3OBATEJIBLHON JUCITATLIAHBI

4.1 TpeﬁoBaHnﬂ K MUHUMAJIBHOMY MaTC€PHUAJIBbHO-TEXHUYCCKOMY o0ecnevYeHuIo

Peanu3arus o01ieo0pa3oBaTeabHON JUCIUILTUHBI TPeOyeT HATUYUSI:
— 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 KOJUICKIIUU TOJMMEPOB , KOJUICKIIMH MPOCTHIX U CIIOKHBIX BEHIECTB U
KOJUICKIIMH MTOJIUMEPOB, MOJICTH KPUCTAUIMYECKUX PEIIETOK.
Texaudeckue cpeacTBa 00YICHUS: KOMITBIOTED, MYIbTHMEINA-TIPOCKTOP C IKPAHOM.
OGopynoBanue nadoparopui U pPabOYMX MECT JIabOPATOPUH: MEH3YPKH, THIETKU-
KaIleJIbHUIBI, MHKPOCKON, HaOOp peakThBOB, (GaphopoBbIle 4YalllKW, CTCKJISSHHBIC MaJ0YKH,
CTCKJISIHHBIE TMPOOUPKH, TPOMBIBAJIKUA, CTYNMKH C IIECTUKOM, PE3HHOBBIC TPOOKH, BOPOHKHU
CTCKJISIHHBIC, IITATHBBI JUISI TPOOHMPOK, (PHILTpOBaIbHAS Oymara, CITUPTOBBIC TOPEIIKH,
MUAHIETBI, JepXKaTeld JUIsl MPOOUPOK, MEPHBIC KOJIOBI, MEpHBIC MPOOUPKH, YHHBEPCATHHBIN
WHJIUKATOP, KOHUYECKHE KOJIOBI.

4.2 UndopmannoHHoe obecrieyeHne 00y4eHus

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

OCHOBHBIE HCTOUYHUKHU:

1. Xumua 10 xmacc. Tabpuensu O.C., OctpoymoB W.I'., CnagxoB 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 xkmacc. Yraoyonénnsiii 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, —
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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,
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3. http://gotourl.ru/4783 (http://potential.org.ru/)
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CaliT HayyHO-TIONYJISIPHOTO JKypHajia « XUMHUA U >ku3Hby». XKypHan uznaéres ¢ 1965 r.
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5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTKpbITas A7eKTpoHHast OMOIMoTeKa XuMHUYeckoro noptana «Chemnety, conepxkut ydeOHbIe U
nH(OpPMAIMOHHbBIE MAaTEPUAIIbI IS MIKOJIHHUKOB U yuuTesiel. B Helf MOXHO HalTH Y4eOHHUKH 110
oOmield ¥ HEOpPraHMYeCKOW XMMUHM, OPraHMYECKOH XUMUH, MYJbTHMEIHaMaTepUanbl, a TaKkKe
3a/1ayd  XUMHUYECKUX OJUMIIMAJ C pEUICHUSMU, 3a/Ja4d BCTYNHUTENbHBIX 3K3aMEHOB st
aOUTYypUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
Nudopmanronnsie MaTepuansl 00 onmmmuagax: MOCKOBCKOUW TOpoJcKol, Bcepoccuiickoi,
MenneneeBckoii, MexaynapoaHoii. [IpuBeneHsl 3aqaun 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/1ay, CTPYNIUPOBAHHBIX KaK MO TeMmaMm, Tak M 1o oJummuanaM. [lo Bcem
OCHOBHBIM pa3jiejlaM XUMUW TPUBEIEH TEOPETUUECKUM MaTepHall U pa3o0paHbl peuieHus
TUTIOBBIX 3aJ1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)
[lopran mno HaHoTexHosorusM. OCHOBHas Iellb — pa3BUTUE 0O0pa3oBaHMs B oOnacTu
HaHOTEXHOJIOTHIA U MOATOTOBKA K HHTEPHET-OJIUMITHAJIE 10 HAHOTEXHOJIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)
Hanéxnas cnpaBounas wuHdOpMamus O XUMHUYECKHX OJEMEHTaX W HMX CBOMCTBax (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
KYpPCOB M BHJICOJIEKLINN JJIs1 NIKOJBHUKOB, CTYJICHTOB M yunuTeneld. ECTh HECKOJIBKO KypCOB IO
XUMUHU.

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

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.

5. KoHTpoJIb U OlleHKA pe3yJIbTATOB 0CBOCHHS 00111€00pa30BaTeIbHOI
AUCUMILTAHBI
KoHTpoJib W OlleHKAa pPacKpbIBAIOTCS 4Yepe3 IUCIUIUIMHAPHBIE pe3yJbTaThl,
YCBOCHHBIEC 3HAaHUSI U MPUOOPETEHHBIE CTYJCHTAMH yYMEHHUS, HalpaBJCHHbIE Ha
dbopmupoBaHue 00mMKUX U MPOPECCHOHATBHBIX KOMIICTCHITUH.

Oo0masn/ Pazgen/Tema THun oeHOYHBIX MEePONPUATHI
npogeccuona
JbHas
KOMIIeTeHI Ul

Pa3nesn 1. OcHOBBI CTPpOCHHSI BelecTBA
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OK 01

1.1Ctpoenue atomoB
XMMMUYECKUX 3JIEMEHTOB U
MIPUPOJIa XUMUYECKOMN
CBS3U

1. Tect «CTpoeHrEe aTOMOB XMMUYECKUX
AJIEMEHTOB M MPUPOJIa XUMUYECKOMN CBSI3U.

2. 3a1a41 Ha COCTABJICHUE XUMHYCCKUX
dbopMyI IByXaTOMHBIX COCTMHEHUH (OKCHIIOB,
Cynb(UIO0B, TUHAPUIOB U T.IL.).

3. 3agaHus Ha HCHOJIL30BAHHE XUMUYCCKOU
CUMBOJWKM ¥ Ha3BaHWH COCAWHEHWH IIO
HOMEHKJIaType€  MEXKIYHAapOJHOTO  COI03a
TEOPETUYECKOM M IPUKIATHOM XUMHH U
TPUBUAJILHBIX HAa3BaHMM JJIsi COCTaBJICHUS
XUMUYECKUX dhopmyn JIBYXaTOMHBIX
CoeqUHEHNN (oxcumaoB, cynbumos,
TUAPUIIOB U T.I1.) U IPYrUX HEOPTaHUYECKUX
COEIMHEHUI OTJCIBbHBIX KJIACCOB

OK 01
OK 02

1.2 Ilepuoauueckuii 3aKOH
u tabnuma J[. 1.
Meunneneena

1. Tect «MeTamnudeckue / HEMETANIMUCCKUE
CBOMCTBA, AIEKTPOOTPULIATEIBHOCTD U
CPOJICTBO K DJIEKTPOHY XHMHUYECKUX
AJIEMEHTOB B COOTBETCTBHUE C MX AIEKTPOHHBIM
CTPOCHHEM H TOJIOKEHUEM B TIEPUOTUICCKOI
CHCTeMe XUMHUYeCKuX 3j1eMeHToB J[. 1.
MenneneeBay.
2. IIpakTryeckue 3aJaHusl HA YCTAHOBJICHUE
CBSI3U MEXY CTPOCHHEM aTOMOB XUMHUYECKUX
3JIEMEHTOB U MEPUOJUYECKUM U3MEHEHUEM
CBOMCTB XMMHUUYECKHX 3JIEMESHTOB U NX
COCIMHEHHUH B COOTBETCTBUH C ITOJIOKSHUEM
[lepuonueckoit cucreme.
3. [IpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUYECKUE 3a/IaHUsI Ha XapaKTepHU3aLHIO
XHMHUYECKHUX DJIEMEHTOB: «MeTamndeckue /
HEMETaJNIMISCKHE CBOMCTBA,
3JIEKTPOOTPULIATENIBHOCTE M CPOJCTBO K
JJEKTPOHY  XUMHUYECKHMX  JJIEMEHTOB B
COOTBETCTBUE C MX DJEKTPOHHBIM CTPOCHUEM
M TOJO)KEHHUEM B TMEPUOJUYECKON CHUCTEME
XUMHU4YEeCKuX 3neMeHToB /.M. MenaeneeBay

Pa3znes 2. Xumnuyeckue peakuuu

OK 01
OK 04

2.1 Tunsl XUMHYECKUX
peakuun

1. 3agauu Ha cocTaBieHUE YPaBHEHUM
peaKLuii:

— COEIMHEHUS, 3aMEILEHUs, Pa3JI0KEHMUS,
oOMeHa;

— OKHCIIMTEIbHO-

BOCCTAHOBUTEJBHBIX PEAKLU C
HCIIOJIb30BAHUEM METOJIA SJIEKTPOHHOTO
OaaHca.

2. 3agauM Ha pacyeT MaccChl BEIIeCTBA WU
00BEMa

ra3oB 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA,




Macce Wi 00bEMY OJJHOTO U3 y4aCTBYIOIUX B
peaKkIyu BEUIECTB; PACUEThI

macchl  (00b€Ma, KoJMYecTBa  BEIIECTBA)
IPOJYKTOB PEAKIUH, €CIIU OJHO U3 BEIIECTB
HMECT NIPUMECHU

2.291eKTpOoIMTHYECKAS
IUCCOLAIINS U NOHHBIN
oOMeH

1. 3ajanus Ha COCTaBIEHUE MOJIEKYJIIPHBIX U
HOHHBIX peaxunﬁ C Yy4aCTHEM KHCJIOT,
OCHOBAHMU U COJIEH, YCTAHOBJIEHUE U3MEHEHUS
KHCIIOTHOCTH CPEJIbI

2. JlabopatopHasi padota "Turbl XUMUYECKUX
peakuuii"

Pa3nen 3. CTpoeHue U CBOICTBAa HEOPraHUYEeCKHUX BellleCTB

OK 01
I[IK' 1.5
IIK 1.6
K 1.7
[IK 1.8

3.1Knaccudukanus,
HOMEHKJIATypa ¥ CTPOCHHE
HEOPraHWYECKUX BEIIECTB

1. Tect «HomeHkIaTypa 1 Ha3BaHUE
HEOPraHMYECKUX BEIIECTB UCXOIS U3 UX
XUMHYECKON (hOPMYJIBI I COCTaBIICHHE
XUMHAYECKOH (POPMYITBI HCXOMS U3 HAa3BaHUS
BEIL[ECTBA M0 MEXYHAPOHOW UITN
TPUBHAIIBHON HOMEHKJIATYPE».

2. 3ajaum Ha pacyeT MaccoBOil 1011 (Macchl)
XUMHYECKOTO AJIEMEHTA (COeIMHEHNs) B
MoOJIeKyJie (CMecH).

3. IIpakTrdeckue 3agaHus MO KiacCUpUKAIIIH,
HOMEHKJIaType U XMMHUYECKUM (hopMyriam
HEOPraHMYECKUX BEIIECTB Pa3IMUHBIX
KJIacCOB.

4. IlpakTuueckue 3aJaHusg Ha OIpEICICHUE
XHMHYECKOM  aKTUBHOCTH  BEIIECTB B
3aBMCHMOCTH BUJIa XMMHUYECKOM CBSI3U U THIIA
KPUCTAUTMYECKON PeIIeTKH

OK 01
OK 02
IIK 1.5
IIK 1.6
IIK 1.7
IIK 1.8

3.2DU3UKO-XUMHUYECKHE
CBOMCTBAa HEOPraHMYECKHUX
BEILECTB

1. Tect «OCOOECHHOCTY XUMHUYECKUX CBOMCTB
OKCHJIOB, KUCJIOT, OCHOBaHHUM, aM(DPOTEPHBIX
TUIPOKCHUIOB U COJICH».

2. 3ajaHus Ha COCTABJICHUE YPABHEHUI
XUMHYECKUX PEaKIUN ¢ y4aCTHEM MPOCThIX U
CJIO’KHBIX HEOPTAaHMYECKUX BEIIECTB: OKCHIOB
METaJUIOB, HEMETAIIJIOB M aM(OTEPHBIX
3JIEMEHTOB; HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUU U aM(pOTEPHBIX TUAPOKCUIOB,
HEOPraHUYECKHUX COJIEH, XapaKTePU3YIOIIUX UX
CBOMCTBA U CIIOCOOBI MOTyYESHHUSI.

3.IIpakTHKO-OpHEHTUPOBAHHBIE
TEOPETUYECKUE 3a/JlaHusl Ha CBOHCTBA W
NIOJIyYEHUE HEOPTAHNYECKUX BELIECTB

OK 01
OK 02
OK 04

3.3Unentudukanus
HEOPraHU4eCKUX BEIIECTB

1. HpaKTI/IKO-OpI/ICHTHpOBaHHLIC 3aJaHuA 110
COCTAaBJICHHUIO XUMHUYCCKUX peakunﬁ C
Y4aCTUEM HCOPTaHUYCCKUX BCIICCTB,
HCIIOJIb3YEMBbBIX IS UX I/I,[[CHTI/I(I)I/IKaI_II/II/I.




2.Jlaboparopnast pabora: ‘“UneHTHdUKAIUS
HEOPraHUYECKHUX BEIIECTB”

Pa3znen 4. CTpoeHne H CBOMCTBa OpPraHnmveCKux BE€UIECTB

OK 01 4.1 Knaccudukarmus, 1. 3aganust Ha COCTAaBJICHUE HA3BAHUM

K 1.5 CTPOCHHME U HOMEHKJIATypa | OPraHUYECKUX COCIUHEHUN 110 TPUBUAIBHON

I[IK 1.6 OPraHUYECKHUX BEILIECTB WJIM MEKTYHAPOJHOM CUCTEMATUYECKOM

K 1.7 HOMEHKJIATYpE.

IIK 1.8 2. 3amaHnsa Ha COCTABJICHUE IIOJIHBIX U
COKpAIEHHBIX CTPYKTYPHBIX (popmMyIT
OPraHWYeCKUX BEIIECTB OTACIIbHBIX KJIACCOB.
3. 3amaun Ha ompenenNeHUuE MPOCTEUIei
bopMysIBl OPraHUYECKON MOJIEKYIbI, HCXOIS
13 3JIEMEHTHOTO cocTaBa (B %)

OK 01 4.2CsolicTBa oprannueckux | 1. 3ajaHus Ha COCTaBJIEHHUE ypaBHEHUMN

OK 02 COEMHEHU N XUMHUYECKUX PEAKIUI C yJaCTHEM

OK 04 OPraHNYeCKHUX BEUIECTB HA OCHOBAHUU UX

I[K 1.5 COCTaBa M CTPOCHMUSL.

I[IK 1.6 2. 3ajaHus Ha COCTABJICHUE YPABHEHUI

K 1.7 XUMHUYECKUX PEAKIUIN, NIUTFOCTPUPYIOIINX

I[IK 1.8 XUMHUYECKHE CBOMCTBA C Y4ETOM MEXaHU3MOB
MPOTEKaHUA JAHHBIX PEAKIIMI U TEHETUYECKOI
CBSI3U OPraHUYECKHUX BELIECTB Pa3HbBIX
KJIACCOB.
3. PacueTHble 3a/1a4u O YpaBHEHUSIM pEaKIUiA
C y4aCTUEM OPTraHUYECKHUX BEIECTB.
4. JlabGopatopnas paborta “IIpeBpameHus
OPraHWYEeCKHUX BEUIECTB IPU HArpeBaHUU"

OK 01 4.3 Unentuduxanus 1.ITpakTHKO-OpHUEHTUPOBAHHBIC 3aJaHUS 110

OK 02 OPraHWYECKUX BEUIECTB, UX | COCTABJICHUIO XUMHUYECKHX PEAKLU C

OK 04 3HAYEHUE U MPUMEHEHHUE B | yYaCTUEM OPraHMYECKUX BEIECTB, B T.4.

IIK 1.5 OBITOBOM U WCIOJIB3YEMBIX I UX UACHTH(UKAIINH B

I[IK 1.6 MIPOU3BOJACTBEHHOMN OBITY U TPOMBIIIJIEHHOCTH.

K 1.7 JIEATEIIbHOCTH YeJIOBEKA 2.JIaboparopHas pabora: “HneHTHdUKAIUSA

K 1.8 OpPraHMYEeCKUX  COCIMHEHHH  OTHENbHBIX
KJ1acCcoB”

Pasnen 5. KunHermyeckme M TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHMS

XHUMHYECKHX PeaKIM

OK 01 5.1CkopoCcTh XUMHYECKUX IIpakTUKO-OpUEHTUPOBAHHBIE TEOPETUYECKUE

OK 02 peaxiuii. Xummueckoe 3a/laHus Ha aHaiu3 (AKTOPOB, BIUSIOMIUX Ha

MK 1.5 paBHOBECHE M3MEHEHUE CKOPOCTH XHMHYECKOU peakiuu.

K 1.6 [IpakTUKO-OpUEHTUPOBAHHBIE 3a/laHUs  Ha
npumeHenue npuHuuna Jle-lllaTense ans

EE i; HAXOX/JICHUS HarpaBJIEeHUS CMEIICHUS

paBHOBCCHUA XUMHUYECKOMN pCakiuu U aHalinu3
(I)aKTOpOB, BJIMATOIINUX Ha CMCIUICHUC
XUMHNYCCKOT'O PABHOBCCHUS

Pa3nen 6. PacTBopbl




OK 01

6.1ITonsiTue o pacTBopax

1. 3agaun Ha TPUTOTOBJIICHUE PACTBOPOB.

OK 02 2. IIpakTHMKO-OPUEHTHPOBAHHBIE pACUETHBIE
K 1.5 3a/1aHus Ha  JUCIIEPCHbIE CUCTEMBI,
MK 1.6 UCIIOJIb3YEMbIE B OBITOBOMA u
K 1.7 IIPOU3BOJICTBEHHON JIESITEIbHOCTH YEJIOBEKa
K 1.8
OK 01 6.2UccnenoBanue cBoiictB | JJaboparopnas padota
OK 04 pacTBOpOB “IIpuroroBneHue pacTBOpoB”
K 1.5
IIK 1.6
K 1.7
K 1.8

Paszpen 7. Xumus B ObITY H IPOU3BOACTBEHHOM 1eATEJbHOCTH Y€JI0BEKA
OK 01 7.1 Xumus B ObITY U 1.ITouck u aHanM3 KEHCOB O MPUMEHEHUU
OK 02 MIPOU3BOICTBEHHOM XUMHUYECKUX BEIIECTB U TEXHOJIOTHM C y4ETOM
OK 04 JEATEIBbHOCTH YEJIOBEKA Oyny1eii MpopecCHOHATBHOI IeATEIbHOCTH
OK 07 M0 TeMaM: KOHCTPYKIIMOHHbIE MaTepUaIbl,
MK 1.5 MaTepuaibl Ui NEKTPOHUKH,

HaHOMAaTepHaJibl, UICTOUHUKU SHEPTHUH,

HK1.6 JIEKapCTBEHHBIC BEIIECTBA, OBITOBASI XUMUSL.
EE i; 2.IlpencraBieHue pe3yabTaToB PEeLICHUS

KeCcoB B (hopMe MUHH-IOKIIAA C
Mpe3eHTaluen
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