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PaGouas mporpamma 00611e06pa3oBaTe T HON AUCIHITIHHE OJ.12 Xumus paspaGorana ma
OCHOBE TpeGOBaHMii:

— @enepansHOro TOCYNapCTBEHHOr0 00pa30BaTEILHOrO CTaHjgapTa CpeaHero obmero
00pa3soBaHus yTBEPKICHHOrO npukasoM MunobpHayku Poccuu ot 17.05.2012 N 413
(3apeructprposano B Munrocte Poceun 07.06.2012 N 24480)(Pexakuus ¢ H3MeHEHHAMH
ot 12.08.2022N 732);

®DezepabHOro rocy1apeTBeHHOr0 oGpasoBartenbHOroO cTanapra CpenHero npodeccuonaabHOro
obpasoBauus o crenuanbHocTu/mpodeccuu: 44.02.03 IMenaroruka JIOTIOJIHUTEIEHOTO
obpazoBanus

npoduiis nomyyaemoro o6pasosanus:

— TPUMEPHOM NMPOrpaMMmer;

~ PCKOMEHIALMIA 10 MOJNYYEHHIO CpemHero obmero 00pasoBaHus B Mpefesax OCBOCHHS
obpa3oBarenbHOIf TIPOTpamMMBl  CpPEIHEro IPO(eCCHOHATEHOTO o0pa3oBanus (HCHEMO
Jlenapramenta rocymapcreeHHOM mOMHTHKH B cepe cpenHero mpodeccHoHATBHOro
06pa3oBaHHs U MPOdheECCHOHATBHOrO o6yuenus ot 01.03.2023 Ne 05-592);

— METOIUYECKUX PEKOMEHIanuu o COCTaBJICHHIO pabounx IporpaMm
00111€06pa3oBaTeNbHBIX JUCIHILIAE ¢ YU4ETOM NPO(ECCHOHANIBHON HATPABIEHHOCTH
[IpOrpaMM  CpeZiHero  npogecCHOHANTBHOTO obpasoBanust (IIMIKPC nu ITICC3)
paspaboTaHHBIX Ha Gaze ['BIIOY PJT «KIIIIK» B cooTBeTCTBHH ¢ pabounM yueGHBIM
IIaHOM 06pa3oBaTesbHOM OpraHH3aIMH Ha 2024/2025y4e6Hsb1i roq.

Pazpaborunx:

- Maromenosa Mapuna AuBapoBHa, npenonasarens xumuu ['BITIOY PJT KIITIK

COJIEP’)KAHUE
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1. IACIIOPT PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJIBHOMN JUCHUILJIAHBI

1.1. O6snacTh NpUMeEHEHHs MPOrPAMMBI

PaGouass mporpamma o001I€00pa30BaTENbHON JUCHHUILIMHBL «XHUMHS» SBISCTCS YacThIO
OporpaMMbl  TOATOTOBKM  CIICHUAJIKCTOB  CPEIHEr0  3BEHA/NPOrpaMMbI  IMOJTOTOBKH
KBaTM(HUIMPOBAHHBIX pPadOYMX W CIOyKamMx) 1o crenuansHocTH/mpodeccun  44.02.03
[Tenaroruka JOMOJHUTEILHOTO 00Pa30BaHUS

[Tporpamma 006111€00pa30BaTENBHON AUCITUTUTMHBI «XHUMHUS» MOYKET OBITh UCIIOJIB30BaHA
B HpodecCHOHATIbHBIX O00pa30BaTENbHBIX OpPraHU3alUsaX, PEATU3YIOUIMX 00pa30BaTEIbHYIO
IIpOrpamMMy CpeIHero oomero oOpa3oBaHUs B IpeelaX OCBOCHHS IPOrpaMM IOATOTOBKU
KBJIN(DUIIMPOBAHHBIX pab0UMX, CIYXKAIIUX U CIIELIUATUCTOB CPEIHETO 3BEHA.

1.2. MecTo QMCHUIUVIMHBI B CTPYKTYpe OCHOBHOW mpogeccHOHALHOII 00pa3oBaTeIbHOM
nporpammsl (IIIICC3/IIIIKC3):

O6meoOpa3oBarenpHas TUCHUIUIMHA «XHMHUS» H3y4aeTcss B 00IIeo0pa3oBaTeIbHOM
uukie ydyebnoro mana IIIICC3/IIIIKC3 nHa 06a3e ocHOBHOTO o0OIIero o0pa3oBaHUsS C
MOJTy4eHUEM CPETHETO 0011ero 00pa3oBaHusl.

O6meoOpa3oBarenbHas JUCHUIUIMHA «XUMHS» SBISAETCS 00S3aTebHON  YacThIO

o0mreo0pa3oBaTeIbHOrO IUMKJIAa OCHOBHOM 00pa3oBaTeilbHON MpOrpamMmbl B COOTBETCTBUU C
orocC cnermanbHocTH/Tpoheccuu 44.02.02. [IpenoaBanne B Ha9aIbHBIX KJIacCaXx.

1.3. llean TUCUMTIIIHHBI

Hens mucuumnuubl  «Xumus». @OOpMUpPOBaHHME Yy CTYACHTOB MPEACTABICHUS O
XMUMHYECKON COCTaBISIONIEH €CTeCTBEHHO-HAYYHOW KapTHUHBI MHUpa KaK OCHOBBI HPUHATHUS
pelIeHUi B KU3HEHHBIX W IPOU3BOJICTBEHHBIX CHUTYallUSAX, OTBETCTBEHHOTO IIOBEACHUS B
MIPUPOIHOM cpefie.

2. PE3YJIBTATHBI OCBOEHUSI OBIIEOBPA30BATEJIBHBIX JTUCIHUIIJIUH C
YYETOM IPO®ECCHOHAJBHON HAIMNPABJEHHOCTHU IIPOI'PAMM
Clio
2.1. Tlnanupyemble Ppe3yJbTaTbl OCBOEHHUSI 0011e00pPa30BATEJbHOI JAUCUMILUIMHBI B
coorBercTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

B pesynbrate ocBoenusi o oOydarommiics nomkeH osiaaets JIP, MP, TIPB(®I'OC
COO0); OK, IIK, TTPY (®I'OC CIIO):

P1rocC Coo

Kon pesyasTara ‘ HaumenoBaHue pe3yibrara

JIMYHOCTHBIE PE3YJIbTAThI

JIP 01 YyBCTBO TOPJOCTH M YBAXKEHUS K HCTOPUUM U  JTOCTHKEHUSIM
OTEUECTBEHHON XMMUYECKOW HAYKH; XUMUYECKH I'PAMOTHOE ITOBEJCHNE B
npoecCHOHANBbHOW JIeATENPHOCTH U B OBITY NpU OOpalleHuu ¢
XMMHMUYECKHMH BEIIECTBAMH, MaTepHalaMU U NPOLIECCaMHU.

JIP 02 TOTOBHOCTbH K IPOJIOJKEHHIO 00pa30BaHMUs U MOBBIIIEHUS KBaTU(PUKALUU
B Hu30paHHON npodecCHOHATbHON JAEATENbHOCTH M OOBEKTUBHOE




OCO3HAaHHUC POJIM XUMHNYCCKUX KOMHGTGHL{I/If/’I B 3TOM.

JIP 03

YMEHUE UCII0JIb30BaTh JOCTUKECHHS COBPEMEHHOM XUMHUYECKOM HAYKH U
XUMUYECKUX TEXHOJIOTHUI /IS TIOBBILICHUSI COOCTBEHHOTO
MHTEIUIEKTYaJIbHOTO Pa3BUTHUS B BBIOpaHHON MPOo(ecCHOHATBHOM
JESTEIIHOCTH.

MeranpeameTHble pe3yabTaThl

MP 01

WCIIOJIb30BAHUE PA3JIMYHBIX BHUIOB I03HABATEIBHOW JESATEIBHOCTH U
OCHOBHBIX  WHTEIUICKTYyaJIbHBIX  OMNEpanuii  (MOCTAHOBKH  3a/1a4H,
(hopMyITMpOBaHMS TUTIOTE3, aHAIM3a M CHHTE3a, CPaBHEHHS, 0000IIeHUS,
CHCTeMAaTH3alliH, BBISIBICHUS TPUYUHHO-CIICJCTBEHHBIX CBSI3CH, MOMCKA
aHajoroB, (OPMYJIHPOBAHUS BBIBOJOB) JUIS PEIICHHS TOCTABICHHON
3a7a4d, TPUMCHEHHE OCHOBHBIX METOJIOB TIO3HAHUs (HAOJIIOJICHUS,
HAYYHOTO IKCIIEPUMEHTA) JUIS U3YyUYCHUS PA3IMIHBIX CTOPOH XUMHUUECKHX
O00OBEKTOB ¥ TPOIIECCOB, C KOTOPHIMH BO3HHKAET HEOOXOIMMOCTh
CTaJIKUBAThCS B MPOQecCUOHANbHOM cdepe.

MP 02

HCIIOJIb30BAHUEC PA3JIMYHBIX HMCTOYHHUKOB JIS TIOJTYUCHUA XUMHUYECKOU
nHpopmaluy, yMEHHE OLIEHUTh €€ JOCTOBEPHOCTb MJIsi JIOCTHXKEHUS
XOPOIINX PE3YIIHTATOB B Mpo(deccuoHansHo cdepe;

[IpeameTHBIC pe3ynbTaThl 0230BOTO YPOBHS

I1P601

c(hOpMHUPOBAHHOCTh TPEJCTABIECHUNA O MECT€ XUMHUU B COBPEMEHHOU
Hay4yHOM KapTHHE MHpa; MOHMMAHUE POJU XUMUU B (OPMHUPOBAHUU
Kpyro3zopa M (YHKIIMOHAJIbHOM TPAMOTHOCTH 4E€JIOBEKa JUIsl PElIeHUs
MPAaKTUYECKHX 3a/1a4;

I1P602

BJIaJICHUE OCHOBOIIOJIATAIOMIUMHA XUMUYCCKUMH TOHATHSMHU, TEOPHUSIMH,
3aKOHAMU W 3aKOHOMEPHOCTSMH; YBEPEHHOE IOJIb30BAHUE XUMHUYECKON
TEPMHHOJIOTUEN U CUMBOJIMKOM;

I1P603

BJIaICHUEC OCHOBHBIMHU METOJaMH HAYUYHOI'O IIO3HAHUWA, UCIIOJIB3YyEMBIMU B
XHUMHU: Ha6J'IIOI[eHI/ICM, OIIMCaHuEM, HU3BMCPCHHUEM, OKCIICPUMCHTOM,
YMCHHC O6pa6aTI)IBaTI), 00BICHATE PE3YIbTAaThl NPOBEACHHBIX OIIBITOB M
J€ldaTb BbIBOAbI, TI'OTOBHOCTb H CIIOCOOHOCTD IIPUMCHATE METOAbL
IO3HAaHUWA IIpU PCIICHUHN ITPAKTHUYCCKHX 3a1a4,

I1P604

C(i)OpMI/IpOBaHHOCTb YMCHHA  OaBaTb  KOJIMYCCTBCHHBLIC OLCHKU U
IMPOU3BOJUTL PACYCTHI 110 XUMHUYCCKUM Q)opMynaM " YPAaBHCHUAM;

I1P605

BJIAJICHUC IIpaBUJIaMH TCXHUKHU 0e301IacHOCTH IIpu HCIOJIb30BAHHUH
XHUMHNYCCKHX BCIICCTB,

I1P606

C(I)OpMI/IpOBaHHOCTB COOCTBEHHOM NO3UIHU 1o OTHOIICHHIO K
XUMHYECKOMN I/IH(I)OpMaI_II/II/I, HOJ'Iy‘-I@.CMOfI N3 pa3HbIX UCTOUYHHUKOB.




eoroc CcIo

Kon HaumeHoBaHue pe3ysbTara
KOMIIeTEHIIM U

OO0ume KOMIIETEHIINNA

OK 01. BriOupare crmocoObl pemieHus 3amad MpoQeCcCHOHATBHON AEATENbHOCTH
IPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 02. Hcnonb3oBaTh cOBpeMEHHBIE CPEACTBa MOKCKA, aHAJIM3a U UHTEPIpETaIUU
nHpopmMaud ¥ MHPOPMAIMOHHBIE TEXHOJOTHHU JUISl BBINOJHEHUS 3a]ad
1pohecCHOHANBHOU JIEATETLHOCTH

OK 04. D¢ dexkTUBHO B3aMMOJICHCTBOBATh U pa0OTATh B KOJIJIEKTUBE M KOMaH/IE

OK 07. CoJelicTBOBaTh COXPAHEHHUIO OKPYXKAIOIIEH Cpeibl, pecypcocOepexeHuto,
NPUMCHATL 3HAHUA 00 u3MeHEeHHHn KJInMaTa, IMPUHIIMIIBI 6epe)KJ'II/IBOFO
MIPOU3BOJICTBA, 3(PPEKTUBHO EHCTBOBATh B UPE3BbIUAHHBIX CUTYaLUIX

[IpodeccnonanbHbIE KOMITETCHITUN

TIK 3.1. [IpoBoauTh eJJaroruaeckoe HaOIIOIeHNE " JINarHOCTHKY,
WHTEPIPETUPOBATH MOJYIEHHBIE PE3YIbTAThHI

I1IK 4.2. CoznaBath B KaOMHETE MpeIMETHO-Pa3BUBAIOIIYIO CPEY

IIK 4.4. OdopmiATh nenaroruyeckue pa3padoTKu B BUJIE€ OTYETOB, pedeparos,
BBICTYIJICHUI

2.2. Koau4yecTBO 4YacoB Ha OCBOeHHe paldoyeil mnporpaMmbl 00I1e00pa3oBaTeIbLHOI
AUCHUILINHBI:
KonunuecTBo 4yacoB, 0TBE/IECHHOE Ha OCBOCHUE MTPOrpaMMBbl 00111€00pa30BaTEIbHON AUCIUILIHHBI,

B TOM YHUCIIE:
MaKCUMaJIbHOU y4eOHOW Harpy3Ku oOydJaromierocs 72 4aca, B TOM 4HUCII€:
00s13aTeIbHOM ayAUTOPHON yu4eOHOM Harpy3Kku oOydJaromierocs 72 Jaca.



3. CTPYKTYPA U COAEP)KAHUE OBIIEOBPA3OBATEJBLHOM

JUCHUILINHBI

3.1 O6bem 001e00pa3oBaTEIbLHON AUCHUILINHBI M BUIbI Y4eOHOH padoThl

Bua yueOHo# paGoThl

Oovem 6 uacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 72
B T.4.

1. OcHOBHOE coep:KaHue 66
B T. 4.

TEOpPETHYECKOE 00yUueHue 30
MNPaKTUYCCKHUE 3aHATUSA 26
abopaTOPHBIC 3AHITHUS 10
2. IIpodeccuoHaILHO OPHEHTHPOBAHHOE CO/IepP:KaHUE (CoAepKaAHUe 6
NMPUKJIATHOTO MOYJIfA)

B T. 4.

TEOpPETHYECKOE 00yueHUe 2
MIPAaKTUYECCKUE 3aHATUA 4

WHIMBHIYAIbHBIN IPOEKT (Oa/nem)**

Ipome:kyTouHasi aTTecTanus (3a4eT)




3.2. TeMaTH4ecKHii IJIaH U coiep:KaHue Y4eOHOH AU CUUITUHBI

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 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
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 | JlaGoparoprast pabora “Tumbl xumMudeckux peakiuii” HccienoBanue TUTOB (110 2
COCTaBy W KOJHUYECTBY HCXOIHBIX M OOpa3yIOMIMXCS BEIIECTB) W IMPHU3HAKOB
XUMHYECKUX peaknuii. [IpoBeneHne peakunuii HIOHHOTO OOMEHa, OTpPEeIICHUE CPEJIbI
BOJIHBIX PACTBOPOB. 3a[aHus Ha COCTABJICHNUE HOHHBIX PEAKIIUi
IMpakTHyeckue 3aHATHA: 2
1 | Kontpoabnasi padora 1 CtpoeHue BelecTBa U XUMHUYECKUE PEAKITUN 2
OK 01
Pa3nen 3. CtpoeHune U CBOMCTBA HEOPraHNYECKUX BelIeCTB 16 OK 02
OK 04
IIK 3.1
IIK 4.2
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 3.1
CTpOEHHUE IMpocteie u ciokHBIE BemmecTBa. OCHOBHBIE KIIACCHI CJIOKHBIX BEIIECTB (OKCHIBI, 1K 4.2
HEOPraHU4eCKUX THJIPOKCHUJIBI, KHCIIOTBI, COJIM). B3auMOCBS3b HEOPraHUYECKUX BEIIECTB. ArperaTHble
BEIICCTB cocTtosiHMs ~ BemiecTBa. Kpucramnuueckue W aMop(dHbIe  BemiecTBa.  THITBI
KPUCTAUTMYECKUX PEHICTOK (aToMHas, MOJCKYJSpHasi, HOHHAs, METaJUIN4ecKas).
3aBUCUMOCTh (DPM3UYECKUX CBOMCTB BEHIECTBA OT THIA KPUCTAUIMYCCKON PEIICTKH.
3aBHCUMOCTh XUMUYECKOW aKTUBHOCTH BEIECTB OT BUJIa XUMUYECKOH CBSI3M U THIIA
KPHUCTALUTMYECKOM pemmeTku. [IpruurHbl MHOT0OOpa3us BEIIECTB
IIpakTnyeckune 3aHATHS: 2
1 | PeumieHne mpakTHUECKUX 3aJlaHH 1O KiacCU(DUKAIUN, HOMEHKJIATYPEe ¥ XUMHUYECCKUM 2

(bopMynaM HCOPraHNYCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB (YFapHLIﬁ ras, yTJIeKI/ICJ'IBII\/’I
raz, aMMuak, ramcHasd HU3BCCTb, HCramiCHas HW3BCCTb, INHUTLBCBAA COJa U z[pyrI/Ix):




Ha3bIBaTh u COCTaBJIATH q)OpMy.HbI XUMHYCCKHUX BCIICCTB, ONpCACIIATD
IMPHUHAIJICIKHOCTD K KJIACCY.

Tema 3.2. OcHoBHOE colep:xkaHue OK 01
DU3NKO-XUMHUYECKUE Teopernueckoe o0yuenne OK 02
CBOMCTBA 1 | Meramisl. OOmue (u3Mueckue M XHMHYECKHE CBOMCTBa MeTaioB. CrocoOb K 3.1
HEOPraHMIeCKUX HoJIydyeHHUsl. 3HAY€HHWE METaJUIOB M HEMETAJUIOB B NPUPOJE U KUZHEIACATEIIbHOCTH 11K 4.2
BCIICCTB YyeJloBeKa M OpraHu3MoB. Kopposusi MeTayioB: BUABI KOPPO3UH, CIIOCOOBI 3aIUTHI
METAJUIOB OT KOPPO3HH
2 | Hemeramiel. O0mue gu3ndeckre U XUMHUYECKUE CBOMCTBA HEMETAIIOB. THITUYHBIE
cBoiictBa HemeTaiuioB [V— VII rpynn. Knaccudukamus u HoMeHKIaTypa COeMHEHUH
HeMeTaioB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IIPUPO/IE
3 | XuMuveckne CBOIMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEMIECTB (OKCHJIOB,
TUAPOKCUAOB, KUCIIOT, COJIeH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX
BEILECTB, BOJIOPOIHBIX COETMHEHHH, BBICIINX OKCUJIOB U THAPOKCHIOB
IIpakTHYecKue 3aHATHSA:
1 | CocraBiieHHEe ypaBHCHMH XMMHYECKHX PEAKIUH C Y4aCTHEM IMPOCTBIX U CIIOKHBIX
HEOPraHMYECKNX BEIIECTB: METAUIOB M HEMETAJUIOB; OKCUIOB METAJNIOB, HEMETAJUIOB
U aM(OTEpHBIX 3JIEMEHTOB; HEOPTraHUYECKUX KHUCJIOT, OCHOBAaHUU U aM(pOTEpPHBIX
TUAPOKCHUIOB; HEOPTAHUUYECKHUX COJIEH, XapaKTEPU3YIOINX UX CBOMCTBA.
Penrenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI Ha CBOMCTBA, COCTAB,
noJiyueHue U 0€30MacHOE HCIOJIb30BAHHWE BAXKHEHIINX HEOPraHMYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOMN AESITeTbHOCTH YeJIOBEKa
Tema 3.3. OcHOBHOE cojlep:KaHue OK 01
Unentudukanus TeopeTndeckoe ofydenne OK 02
HEOPraHM4eCKux JlabopaTopHble 3aHATHS OK 04
BCIICCTB 1 | JlabopaTopHas pabora «MnmeHTudukanys HEOPraHWUYECKHX BEIISCTB» PerieHue

OKCIICPUMCHTAJIbHBIX 3aaa4 10 XMMHUYCCKUM CBOMCTBAM METAJJIOB U HEMCTAJLJIIOB, IIO
pacCiio3HaBaHUIO U MTOJIYYCHHUIO COCIMHEHUN METaJJIOB 1 HEMETAILJIOB.
I/I)ICHTI/I(I)I/IKEU_H/IH HCOPraHNM4YCCKUX BCHICCTB C HUCIIOJIB30BAHUCM HUX (1)I/I3I/IKO'

XUMHUYCCKUX CBOfICTB, XapaKTCPHBIX KAYC€CTBCHHBIX peaKHHﬁ. KauectBennsbie pcaKkuumn




‘ Ha cyibdaT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHUS

HpaRaneCKne 3aHATHUA:

‘ KountpoJabHnas padora 2 CBoiicTBa HEOPraHMUECKHUX BEILIECTB 2
24 OK 01
OK 02
Pasnen 4. CTpoeHue u cBOiiCTBa OPraHMYeCKUX BelleCTB OK 04
K 3.1
1K 4.2
Tema 4.1. OcHoOBHOE coep:KaHue 4 OK 01
Knaccudukanus, Teopernyeckoe 00yuenune IIK 3.1
CTPOCHHUE U 1 | IlosiBneHne M pa3BUTHE OPraHMYECKOM XUMHUHM Kak Hayku. llpenmer opranmyeckoi 2 IIK 4.2
HOMEHKJIaTypa XUMUU. MecTo 1 3HAaYCHHE OPraHNYECKOW XUMUH B CUCTEME €CTECTBEHHBIX HayK.
OPTaHUYECKUX BEIIECTB XHWMHUYECKOE CTPOCHHME KaK MOPAJOK COECIUHEHHUs] aTOMOB B MOJIEKYJIE COIJIACHO HX
BaJICHTHOCTH. OCHOBHBIE TIOJIOKEHHS TEOPUU XHUMHYECKOTO CTPOCHHUS OPraHMYECKHX
coequuenni A.M. byrnepoBa. VYriepoaHblid CKEIET OPraHUYECKOW MOJIEKYJIbI.
3aBUCUMOCTh CBOMCTB BEILECTB OT XMMHUUYECKOTO CTPOCHHS MoOJieKyld. M3omepus u
n3omepsl. [lonstue o pyHknmonansHoO# rpynme. Pagukan. [Ipuniumne! kiaccuduxanum
OpraHMYeCKUX COeOUHEHWH. MexayHapoaHass HOMEHKJIAaTypa W IPHUHIIMIIBI
HOMEHKJIATypbl OpraHuyeckux coeauHeHuid. Ilonarue 00  a3zoTcomep ammx
COCTMHECHUSX, OMOJIOTHYECKH aKTUBHBIX BEIIecTBaxX (yrieBojax, >Kupax, Oenkax u zp.),
BBICOKOMOJIEKYJISIPHBIX CO€TMHEHUSX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO)
IIpakTHyecKue 3aHATHA: 2
1 | Homenknatypa oOpraHMYeCKHX COCAMHEHHUN OTIENIbHBIX KJaccoB (HAaCHILIICHHBIE, 2

HEHACBIIICHHbIE W apOMAaTHYECKHE YIJIEBOJOPOJbI, CIUPTHI, (DEHOJIBI, ambAECTUIbI,
KETOHBI, KapOOHOBBIE KUCIOTHI U Jp.) CocTaBieHHE TMOJHBIX M COKpAIICHHBIX
CTPYKTYpPHBIX (DOpPMYJT OpraHMYECKUX BEHIECTB OTAENBHBIX KIIACCOB, UCHOJIB3YS HX
HA3BaHMS 10 CUCTEMATHUYECKON M TPUBUAIBHOW HOMEHKIAType (ITUJICH, alleTUJICH,
runepul, (GeHos, QopMmanbIerus, YKCycHas KHUCIOTa, TIJIMLOUH). Pacyersl

npocTeiiel GopMyIbl OpraHNYecKOi MOJIEKYIIbI, HCXO/I U3 JIEMEHTHOTO COCTaBa (B
%)




Tema 4.2.
CaolicTBa
OpPraHUYECKUX
COCIUHCHHI

OcHoBHOe coepkaHue

12

TCOPCTI/I‘leCKOC oﬁyqelme

1

[IpenenbHble yrieBoopoabl (aIKaHbl U LMKIOAIKAHbI). ['OpeHre MeTaHa Kak OJUH U3
OCHOBHBIX HCTOYHHUKOB TEIUIa B TPOMBINIJICHHOCTH W ObITy. CBOWCTBA MPHUPOIHBIX
yIJ€BOI0POJIOB, HAX0XK/IEHUE B IPUPOJIE U IPUMEHEHHE aJKAHOB;

HenpenenbHble (aakeHbl, aJIKUHbl U aJIKaJUEHbl) U apOMaTHUYECKHE YIJIEBOJOPOIbI.
['openue anermneHa Kak MUCTOYHUK BBICOKOTEMIIEPATYpHOTO IJIAMEHU JUISl CBapKH U

PE3KH METaJLIOB

Kucnoponconepxamue coenuneruss (cnuptbhl U (HEHOJBI, KapOOHOBBIE KHUCIOTHI U
3¢upbl, anbAEruAbl M KETOHBI, >KHUpBI, YriaeBojbl). llpakThueckoe NpUMEHEHHE
STWJIEHIJIMKOJIS, TauleprHa, ¢eHona. [lpumenenune dopmanbaeruaa, aneTanbIerusa,
YKCYCHOM KHUCIOTHL. Mpblla Kak COJIM BBICIIMX KapOOHOBBIX KHUCIOT. Morolue
CBOWCTBA MbLJIa

A3zoTcoaepxalime COETMHEHUS (amuHBI " AMHHOKHUCIIOTHI, OenKm).
BricokoMonekynsapHble COeMUHEHUS (CHHTETHYECKHE W OHOJOTHYECKU-aKTHBHBIC).
Monowmep, monumep, CTPYKTypHOe 3BeHO. llonmmepuzanus STHJIEHAa Kak OCHOBHOE
HaIpaBJICHHE €ro UCTOJIb30BaHUS.

I'enetnueckas cBs3b MEXKIY KJIaCCaMH OPTaHUYECKUX COETMHEHUN

JlaGoparopHas padora

1

JlaGopaTtopHnas pabota «[lomydeHue 3THIICHa U U3YYCHUE €TO CBOWCTB»

IIpakTHYecKkue 3aHATHS:

1

CaolicTBa OPraHU4YCCKUX COC,HHHCHHI;'I OTACIBbHBIX KJIACCOB (TpI/IBI/IaJ'II)HaH u
MCXAYyHapOoJHas1 HOMCHKIATypa, XHMHUUYCCKHUC CBOfICTBa, CITI0COOBI HOJ'Iy‘IeHI/IH)Z
MMpCACIbHbIC (aJ'IKaHH u I_[I/IKJ'IOB.J'IKaHBI), HCTIPCACIIbHBIC (aJ'IKeHLI, AJIKMHbI H
aJ'IKa,Z[I/ICHLI) U apOMAaTHU4YCCKUC YTIJIICBOAOPOAbI, CIUPTBI H q)eHOHLI, Kap6OHOBI>IC
KHUCIOTBI H 3(1)I/IpI>I, aAJIbJACIruabl H KCTOHBHI, adMHMHBI H AMHUHOKHNCJIOTHI,
BBICOKOMOJICKYJISAPHBIC COCOMHCHMUA. 3aﬂaHI/IH Ha COCTaBJICHHUC ypaBHeHI/Iﬁ
XUMHUYCCKUX peaKHHI’I C Yy4aCTUCM OPraHUYCCKUX BCILICCTB Ha OCHOBAHUH HUX COCTAaBa
U CTPOCHUA

CocraBiaeHHE CXEM peaKHI/Iﬁ (B TOM 4YHCJIICE TI0 MNPCHIOKCHHBIM HICIIOYKAM

A BAIDNDN

OK 01
OK 02
OK 04
IIK 3.1
1K 4.2




MpeBpaIIeHUM), XapaKTePU3YIOIINX XUMUYECKUE CBOMCTBA OPraHUYECKUX COETUHEHUN
OTJIENBHBIX KJIACCOB, CHOCOOBI UX IMOJyYeHHUS W Ha3BaHUE OPTraHUYECKHX COCIAWHEHHM
110 TPUBUAIBHOW MJIM MEXIAYHAPOJIHON CUCTEMAaTUYECKON HOMEHKIIATYypE.

PemreHne NpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKHX 3aJaHUM Ha CBOMCTBA

OpraHn4YCCKUuX COGZII/IHCHI/Iﬁ OTACIBHBIX KIIaCCOB

Tema 4.3.
WNnentuduxarms
OpraHMYECKUX BEIECTB,
UX 3Ha4Y€HUE U
MIpUMEHEHHE B OBITOBOM
1 NIPOU3BOJCTBEHHOM
NeSITENIbHOCTH YeJIOBeKa

OcHoBHOE€ CoacpiKaHue

TeopeTuquRoe oﬁyqelme

1

buooprannueckue coenunenus. IlpuMeHeHne u OHoOJIOTHUYECKAas POJb YIJIEBOJOB.
OkwuciieHHe YriaeBOJOB — HCTOYHHMK DSHEPIHMH JKUBBIX oOpranu3zMoB. OO0nacTu
MPUMEHEHHUS] aMUHOKHCIOT. [IpeBpamienuss OelkoB MNHINM B OpPraHU3MeE.
buonornueckne ¢yHkiuu OenkoB. buonormdyeckue Qynkmum kupoB. Pomb
OpraHMYEcKON XMMUU B PEeLIEHUH NMPpoOIeM MUIEBOI 0€30MacHOCTH

Ponp oprannueckoil XMMUU B pelIeHUU MPoOJIeM SHEpreTH4ecKol 0e30MmacHOCTH, B
Pa3BUTUHU MCIAUIHHBI, CO3JaHHWU HOBBIX MAaTCpPHAIOB, HOBBIX HMCTOYHHWKOB DOHCPIHUU
(ampTepHATUBHBIE HCTOYHUKHM HHepruu). ONacHOCTb BO3JCHCTBHUS Ha IKUBBIE
OpraHu3Mbl OPraHMYECKUX BEIIECTB OTAEIbHBIX KJIACCOB (YIJIEBOJOPOJBI, CIHPTHI,
(eHOBI, XJIOPOPraHUYECKUE IMPOU3BOJAHBIC, aJbJICTUIBI U Jp.), CMBICH MOKa3aTels
MPEJEIBHO JOMyCTUMON KOHLIEHTPALlUK

JlaGoparopHas padora

1

JlaGopatopHast pabota: “UaeHTHdUKAIMSA OPraHUYECKHX COCAMHEHUN OTACIIbHBIX
KJIacCOB”

WNnentuduxaus opraHMYEcKUX COEOUHEHHM OTAENbHBIX KJIaccoB (Ha MpUMepe
aNbJIETUJIOB, Kpaxmalyla, YKCYCHOM KHCIOTbI, OENKOB M T.M.) C MCIOJBb30BAHUEM HUX
(U3HKO-XMMHUYECKUX CBOMCTB M XapaKTEPHBIX KAYECTBEHHBIX peakuuid. [leHarypamus
Oenka mpu HarpeBaHuu. L[BeTHble peakuuu OenkoB.BO3HUKHOBEHHE aHATMTUYECKOTO
CUTHAJla C TOYKHM 3PEHHUS XUMHUYECKHX MPOLIECCOB MPH MPOTEKAaHUH KAYeCTBEHHOM
peaKIny, MO3BOJISIONICH UASHTH(PHUIIMPOBATH NPEAT0KEHHbIE OPraHUYECKHE BEIIECTBA

IlpakTHYeckue 3aHATHA:

KonTpoabsnas pabora 3 CTpyKkTypa U CBONCTBAa OPraHUYECKUX BELLIECTB

OK 01
OK 02
OK 04
IIK 3.1
1K 4.2




Pazgen 5. Kunern4yeckue u TEPMOAUHAMHUYECCKUEC 3AKOHOMEPHOCTHU NMPOTEKAHUA XUMHUYECCKUX peammﬁ

OK 01

OK 02
IIK 3.1
[IK 4.2
Tema 5.1 OcHoOBHOE cofep:KkaHue OK 01
Cxopocts xuMndeckux | Teoperndyeckoe odyuenue OK 02
peakiui. 1 | CkopocTh peakmuu, €€ 3aBHCUMOCTh OT pPa3iIW4YHBIX  (aKTOPOB:  MPHPOJIBI IK 3.1
XUMH4YECKOe pearupyrommux BeIIeCTB, KOHIEHTPALMH pPEarupyrolinx BEIIECTB, TEMIIEpaTypbl U I[IK 4.2
paBHOBeECHE IUIOLIAM  PEAKIIMOHHON MOBEpXHOCTH. TernoBeiedp(PEeKThl XUMHUECKUX pEeaKLui.
DK30-U S3HAOTEPMHUUYECKUE, PEAKIINH.
O6patumocTh peakiuil. XMMUUECKOe PAaBHOBECHE M €Tr0 CMEIICHHE TO0J JIeHCTBUEM
pa3nu4HbIX (HaKTOPOB (KOHIEHTPAIUsl PEareHTOB WM MPOJYKTOB PEaKIMH, JaBJIEHUE,
TeMIeparypa) s CO3JaHUs ONTUMAJbHBIX YCJIOBUHA TPOTEKAHMUS XUMHYECKHX
npoueccoB. [Ipuanun Jle [Hlarense
IIpakTHYecKkue 3aHATHSA:
1 | Pemenue npakTUKO-OpUEHTUPOBAHHBIX 33JaHUN Ha aHATN3 (DAKTOPOB, BIAMSIOMIMX HA
M3MEHEHHE CKOPOCTH XUMHUYECKOU PeaKkUU
2 | Pemenwne 3a1a4 Ha TEMI0BOM YHPEKT XUMHUIECKOH peaKkIuu
OK 01
OK 02
OK 04
Pa3nen 6. PacTBopsl OK 07
[IK 3.1
[IK 4.2
Tema 6.1. OcHoOBHOE cojlep:KaHue OK 01
Honsithe o pactBopax | TeopeTHueckoe 06ydeHHe OK 02
1 | PactBopenue kak gu3uko-xumudeckuii npouecc. PactBopsl. CiocoObl MPUTOTOBICHUS OK 07
pactBopoB. PactBopumocTe. MaccoBass 10 pacTBOpPEHHOro BemiecTBa. (CMbICH IK 3.1
NOKa3aTrensl MPEeAebHO JOMYCTUMOW KOHLEHTPALMU M €r0 HCIOJIb30BAHUE B OLICHKE K 4.2

3KOJIOTAYECKOI OE€30ITaCHOCTH.




Pemienne  npakTUKO-OPUEHTHPOBAHHBIX  PACUYETHBIX  3aJaHUA  HA  PacTBODSI,
UCHOJIb3yeMble B OBITOBOM M MPOU3BOJICTBEHHON AEATEIBHOCTH YEJI0OBEKa

Tema 6.2. OcHoBHOe coepkaHue 2 OK 01
Hccnenosanue cBoiicts | Teopernueckoe ooyueHue OK 04
pacTBOpPOB JlaGopaTopuas padora 2 1K 3.1
1 | JIaboparopuas pa6oTa «IIpuroToBIE€HNE PACTBOPOBY. 1K 4.2
[IpuroroBnenne pacTBOPOB 3aJaHHON (MaccoBoOM, %) KOHILEHTpanuu (C MPaKTHKO-
OPHUEHTUPOBAHHBIMH BOTIPOCAMH) U OTIPEICTICHUE CPEIbI BOTHBIX PACTBOPOB.
Pemenue 3a1a4 Ha MPUTOTOBIICHUE PACTBOPOB
Ipuknagnoii moayuab. Paznen 7. Xumus B ObITY M IPOU3BOICTBEHHOM 1eATEIbHOCTH YeI0BeKa 6 OK 01
IIpodeccuonabLHO-OPHEHTHPOBAHHOE COIEP:KAHNE OK 02
OK 04
OK 07
I1K 4.4
Tema7.1 IIpodeccnoHaNTbLHO-OPUEHTHPOBAHHOE COJIEPKAHUE OK 01
Xumus B ObITY U Teopernyeckoe o0yueHue OK 02
HPOU3BOJICTBEHHOM 1 | HoBeiimume 1OCTIKEHHS XHUMHUUECKOI HAYKH ¥ XUMHYECKOH TEXHONOTHH. Poib XumMun OK 04
JNIEATENHLHOCTH YENIOBEKA B 00€CIIeUeHNHN KOJIOTHIECKOM, YHEPreTHYECKOH 1 MUIIEBOil 6e30IIaCHOCTH, PA3BHTUH OK 07
MeuuuHEL [IpaBuiIa MONCKa M aHATN3a XMMHUUECKOH HHQOPMAINH U3 Pa3THIHbIX 11K 4.4
VCTOYHUKOB (Hay4YHas U yueOHO-Hay4YHas JIUTEPaTypa, CPEICTBA MACCOBOM
uHdopmaruu, cetb lHTEpHET)
IIpakTHYecKkue 3aHATHSA: 4
1 | [Touck u aHanM3 KEHCOB O MPUMEHEHUN XUMUYECKUX BEIIECTB U TEXHOJOTHHA C Y4ETOM 4
Oyaymed mnpodecCHOHAIBHOW JIEATENIbHOCTH 10 TEeMaM: WCTOYHUKU JHEPIHH,
OpPraHWYeCKUe W MUHEpAIbHbIC YAOOpPCHHS, JICKAPCTBCHHBIC BEIIECTBA, OBITOBAs
XUMUSL.
2 | TlpencraBieHue pe3yabTaTOB pelIeHHs KeiHcoB B (GopMe MHUHH-IOKIAna C
Ipe3eHTaluen
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 TIOJUMEPOB , KOJUICKIIUU MPOCTHIX U CIOXHBIX BEIICCTB 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., ucop. u gon. — Mocka: 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 odpazosanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-e uz., 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.
HpoznoBa u ap. «Xumust. YriyOneHHbI 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. 3uranmmuna, /. . KymukoBa. — Kazanp: KHUTY, 2019. — 168 ¢. — ISBN 978-5-7882-
2792-4. — Tekct: snekTpoHHbId // JlaHb : 3nmekTpoHHO-OMOMMoTeynas cuctema. — URL:
https://e.lanbook.com/book/196096 (nara obOparienus: 14.10.2022). — Pexum goctyma: mis
ABTOPU3. NIOJIB30BATEIICH.

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: snexTpoHHsbIi // Jlanb: anekTpoHHO-OMOIMOTEUHast cucrema. — URL:
https://e.lanbook.com/book/195532 (mara obpamenusi: 14.10.2022). — Pexum pocryma: amis
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: dIIeKTpOHHBIH
/I Jlaub: snexkrpoHHO-OMONMmMoTeunas cuctema. — URL: https://e.lanbook.com/book/118505
(mara ob6pamenust: 14.10.2022). — Pexxum nocTyrma: jisi aBTOPH3. TIOJIb30BATEIICH.

11. bmwusos, JI. H. Xumus: yaueonuk mist CI10 / JI. H. baunos, U. JI. Tlepdunosa, T. B.
CoxkonoBa. — 2-e u3sg., 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 oOpamenus: 14.10.2022). — Pexum pocryma: ams
aBTOPU3. MOJIL30BATEIICH.

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

13. Yepnuxonra H. 1O., Memepskora E. B. Pemraem 3amaun mo XMMUu caMOCTOSTEIBHO:
yaeonoe nocodue / H. 1O. Uepnukona, E. B. Memepsikoa — 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 U. I'., JlubanoB B. B. OOmas u HeopraHuyeckas
xumus. [Ipaktukym / A. A. Kamyctuna, W. I'. Xanpuenko, B.B. JIu6anos— Cankr-IleTtepOypr:
Jlanp, 2020. — 152 c.

16. Ta6puensn O.C. Xumus: yue6. s ctya. npod. yued. 3asenenuii / O.C. ['abpuenss,
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 JKypHajia « XUMHUA 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 OMOIHoTeKa XuMHuYeckoro noptana «Chemnety, cogepkut yueOHbIe 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, 3aJa4d BCTYINUTEIbHBIX HK3aMEHOB JUIs
aOUTYypUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
Nudopmanmonasie Matepuanbl 00 onmmmuagax: MOCKOBCKOW TOpOJCKOM, Bcepoccuiickoid,
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/iay, CTPYNIUPOBAHHBIX Kak IO TeMaMm, Tak W Mo ojumnuaaam. [lo Bcem
OCHOBHBIM pa3jiejlaM XUMUW TPUBEIEH TEOPETUUECKUM MaTepHall U pa3o0paHbl peuieHus
TUTIOBBIX 3aJ1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)
[Topran mno HaHoTexHosorusM. OCHOBHasi 1eNb — pa3BUTUe o0O0pa3oBaHus B oOnacTu
HaHOTEXHOJIOTHIA U MOATOTOBKA K HHTEPHET-OJIUMITHAJIE 10 HAHOTEXHOJIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)
Hanéxnass cnpaBounas wHdopMamuss O XWMHUYECKHX DJJIEMEHTaX M WX 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 PeaKUuid, COCTaBJICHUE YPAaBHEHUIN peaKUl.

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

JTUCHMILIHHBI

KoHTpoJib UM oOlleHKAa pPacKpBIBAIOTCA Yepe3 MUCIUIUIMHAPHBIC Pe3yJbTaThl,
YCBOEHHBIE 3HAHUSA M NMPUOOPETEHHbIC CTYJEHTAMHU YMEHUs, HAMpaBJICHHBIC Ha
dbopmupoBanue 00mKX U MPOGHeCCUOHATIBHBIX KOMIETEHITUH.

Oo6mas/
npogeccuoHa
JIbHaA
KOMIIeTeHI U

Pasznen/Tema

T oeHOYHBIX MePONPUATHH

Pa3zges 1. OCHOBBI CTPOCHUA BelIeCTBA

OK 01

1.1Ctpoenue atomoB
XMUMHUYECKUX DJIEMEHTOB U
MIPUPOJIa XUMUYECKOMN
CBS3U

1. Tect «CTpoeHHE aTOMOB XUMHUYECKHUX
3JIEMEHTOB U TIPUPOIa XUMUUYECKON CBSI3NY.

2. 3ajgauy Ha COCTABJICHNE XUMHUICCKIX
dbopMys IByXaTOMHBIX COEAMHEHUH (OKCHJIOB,
Cyab(GUI0B, THAPUAOB U T.IL.).

3. 3amaHus Ha HCHOJIL30BAaHHE XUMHUYECKOU
CUMBOJIMKM ¥ Ha3BaHUM COEIUHEHUH IO
HOMEHKJIaType  MEXIYHapOJIHOTO  CO03a
TEOPETUYECKON W TPUKIAAHON XUMUU H
TPUBHAIIBHBIX Ha3BaHWM JJIsi COCTaBJICHUS
XUMUYECKUX dhopmyn JIBYXaTOMHBIX
COEIMHEHUN (OKCcumoB, cynbdumos,
TUAPUIIOB U T.II.) U IPYrUX HEOPTraHUYECKUX
COEIMHEHHUH OTAEIbHBIX KJIaCCOB

OK 01
OK 02

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

1. Tect «MeTamnudeckue / HEMETAIUIMYECKUE
CBOICTBA, AIEKTPOOTPUIIATEILHOCTD U
CPOJICTBO K 3JICKTPOHY XUMHUYECKUX
3JIEMEHTOB B COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOEHUEM U TI0JIOKEHUEM B MEPUOIUUECKOM
CHCTEME XUMHYECKHUX deMeHToB JI. 1.
Menneneesay.
2. IlpakTyeckue 3a/laHus Ha yCTAaHOBJICHUE
CBSI3U MEXy CTPOCHHEM aTOMOB XMMUYECKUX
3JIEMEHTOB U NEPUOINYECKUM U3MEHEHUEM
CBOMCTB XMMHUUYECKHX DJIEMEHTOB U MX
COEIUHEHHUH B COOTBETCTBUH C IOJIOKEHUEM
Ilepuoanueckoii cucreme.
3. [IpakTUKO-OpHUEHTUPOBAHHBIE
TEOPETUUECKUE 3aJaHUsl Ha XapaKTepU3aIUIo
XUMHYECKUX DIIEMEHTOB: «MeTaanuueckue /
HEMETAJNINYSCKHE CBOMCTBA,

QJICKTPOOTPULIATCIBHOCTE W CPOACTBO K
OJICKTPOHY XUMHUYCCKUX OJICMCHTOB B




COOTBETCTBUE C UX DJIEKTPOHHBIM CTPOCHUEM
U TIOJIOXKEHUEM B TEPHOJUYECKON CcucTEeMe
xuMmuueckux anementoB [[.M. MenpeneeBa»

Pa3nen 2. XuMuyeckue peakiuuu

OK 01

2.1 Tuel XUMHUYECKUX
peakuui

1. 3ajaun Ha cocTaBlieHUE YpaBHEHUN
peaKuuii:

— COCIMHEHUS, 3aMCIIICHUS, PA3JIOKEHUS,
oOMeHa;

— OKMCIIUTEILHO-

BOCCTAaHOBUTEIIHHBIX PEAKITUH C
UCII0JIb30BAHUEM METOIa IIEKTPOHHOTO
OanaHca.

2. 3agaun Ha pacyeT MacChl BEIIECTBA WU
00BéMa

ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTRA,
Macce Wi 00BEMY OJTHOTO M3 YIaCTBYIONIUX B
p€akuu BEUIECTB; PACUETHI

macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
IPOTYKTOB PEAKINH, €CIIH OJHO W3 BEIIECTB
HMECT IPUMECHU

OK 01
OK 04

2.2D7eKTpOJIMTHYECKAS
JMICCOLIMAIUsl M1 MIOHHBIN
oOMeH

1. 3agaHus Ha cOCTaBJIEHNE MOJIEKYISIPHBIX U
WOHHBIX PEAKIIUN C yYaCTHEM KHUCIIOT,
OCHOBAaHMH U COJIEH, YCTAHOBJICHUE U3MEHEHUS
KHCIIOTHOCTH CPEIbI

2. JlabopatopHast padota "THITBI XUMUYECKUX
peakuuit"

Pa3znes 3. CTpoeHne U CBOIiCTBA HEOPTraHMYECKMX BELIECTB

OK 01
OK 02
IIK 3.1
IIK 4.2

3.1Knaccudukanus,
HOMEHKJIATypa U CTPOCHHE
HEOPraHMYECKUX BEIIECTB

1. Tect «HomeHnknatypa u Ha3BaHUE
HEOPraHMYECKUX BEIIECTB UCXOS U3 UX
XUMHYECKON (hOPMYIIBI U COCTaBIICHHE
XUMHYECKON (hOPMYIIBI UCXO/IS U3 HA3BAHUS
BEIIECTBA 10 MEKTYHAPOIHOM UITN
TPUBUAIBHOI HOMEHKJIATYpPE».

2. 3ajaym Ha pacyeT MaccoBO 10U (Macchl)
XHUMHYECKOTO AJIEMEHTA (COeIMHEHUs) B
MoJIeKyIe (CMecH).

3. [IpakTryeckue 3a1aHus O KIACCU(PUKAIUY,
HOMEHKJIaType U XUMUYECKUM (PopMyIam
HEOPraHMYECKUX BEIIEeCTB Pa3IMYHBIX
KJIACCOB.

4, HpaKTI/I‘ICCKI/Ie 3aIaHus Ha OIPCACIICHUC
XUMHYECKOMN AKTUBHOCTH BCIICCTB B
3aBHCHMOCTH BHJIa XUMHUYECKOMN CBS3M U THIA
KpHCT&J’IHH‘-ICCKOfI PCHICTKU

OK 01
OK 02
IIK 3.1

3.2DU3UKO-XUMHUYECKHE
CBOMCTBA HEOPraHMUECKHUX
BEIIECTB

1. Tect «OcOOEHHOCTH XUMUYECKUX CBOMCTB
OKCHUJIOB, KUCJIOT, OCHOBaHUi, aM(pOTEpHBIX
TUAPOKCHUIIOB U COJEIN.




1K 4.2

2. 3ajaHus Ha COCTaBJIEHUE YpPaBHEHUN
XUMHNYCCKHUX peaKHI/If/’I C Y4aCTUCM HIPOCTLIX U
CJIOKHBIX HCOPraHUYCCKUX BCUICCTB: OKCUI0B
METaJUIOB, HEMETAJUIOB B aM(OTEPHBIX
AIIEMEHTOB; HEOPraHUYECKUX KHCIIOT,
OCHOBaHMHU M aM(POTEPHBIX THIPOKCH/IOB,
HEOPraHUYECKUX COJICH, XapaKTePU3YIOLINX UX
CBOWCTBA M CIIOCOOBI MOTyYCHHUS.

3.IlpakTHKO-OpHUEHTUPOBAHHbIE
TEOPETUYECKUE 3aJaHus Ha CBOMCTBA U
MIOJTy4€HHE HEOPraHNYECKUX BEIIECTB

OK 01
OK 02
OK 04

3.3UnenTuduxarus
HEOPraHMYECKUX BEIIECTB

1. TlpakTHKO-OpUEHTHPOBAHHBIC 3aJaHUS TIO
COCTaBJICHUIO XUMUYECKUX PEAKIUH C
y4aCTHEM HEOPraHWYECKUX BELIECTB,
HCITOJIB3YEMBIX JJIA UX I/I)IGHTI/I(l)I/IKaIII/II/I.

2.JIaboparopnasi pabora: “UneHTHduUKaIms
HEOPraHWYECKUX BEIIECTB’

Pa3znes 4. CTpoeHue U CBOIICTBA OPraHN4YeCKHX BelIeCTB

OK 01
[IK 3.1
IIK 4.2

4.1 Knaccuduxkanus,
CTPOEHHE U HOMEHKJIaTypa
OpPraHUYECKUX BEILIECTB

1. 3amaHus Ha cOCTaBJIEHHE Ha3BaHUU
OPraHNYEeCKUX COCTMHEHUH N0 TPUBUAIBHOU
WJIM MEXKTYHAPOJHOM CUCTEMATUUYECKOM
HOMEHKJIATYypE.

2. 3aga"usa Ha COCTABJIEHUE MMOJHBIX U
COKpAIICHHBIX CTPYKTYPHBIX (OPMYIT
OPraHMYEeCKHUX BEIIECTB OTJEIbHBIX KJIACCOB.

3. 3amaun Ha oOmpeaesieHUue MpocTerIen
GbopMyIIBl OPraHMYECKON MOJICKYIbI, MCXOJIS
U3 AJIEMEHTHOTro cocTtana (B %)

OK 01
OK 02
OK 04
IIK 3.1
IIK 4.2

4.2CBoiicTBa OpraHUYECKUX
COEeIUHEHNN

1. 3amanus Ha COCTaBIICHUE YPAaBHEHUI
XUMHUYECKUX PEAKIUI C ydacTHEM
OPraHUYeCKHUX BEIIECTB Ha OCHOBAHUU UX
COCTaBa U CTPOCHHS.

2. 3ajaHus Ha COCTABJICHUE YPABHEHUI
XUMHUYECKUX PEaKIUN, WILTIOCTPUPYIOIIUX
XMUMHYECKHE CBOMCTBA C YUETOM MEXaHHU3MOB
MIPOTEKAHUS JaHHBIX PEAKIIUA U TEHETHIECKOM
CBSI3U OPraHUYECKUX BELIECTB Pa3HbIX
KJIaCCOB.

3. PacueTrHble 3ajauM 10 YPaBHEHUSAM pEaKLUi
C y4aCTUEM OPTraHUYECKHUX BEIECTB.

4. JlabopatopHast pabora “IIpeBpaiieHus
OpPraHWYeCKUX BEUIECTB MPU HarpeBaHuu"

OK 01
OK 02
OK 04
IIK 3.1

4.3 Unentuduxanms
OpPraHMYECKUX BEIIECTB, UX
3HaUEHUE U MPUMEHEHHE B
OBITOBOM U

1.HpaKTI/IKO-OpI/ICHTI/IpOBaHHLIC 3aJaHus 110
COCTAaBJICHHUIO XMMHUYCCKUX peakunﬁ C
Y4aCTUECM OPraHNYCCKUX BCIICCTB, B T.4Y.
HCIIOJIb3YEMBbBIX IS UX I/II[CHTI/I(I)I/IKaI_II/II/I B




1K 4.2

IIPOU3BOICTBEHHOMN
JESATEIILHOCTH YEIIOBEKA

OBITY U IPOMBIILIJIEHHOCTH.

2.JlaGoparopnast pabora: ‘“UneHTHdUKAIUS
OpraHn4YCCKUX COCI[I/IHCHI/Iﬁ OTACIBbHBIX
KJIacCOB”

Paspen S. KuHernmyeckue M TepMOJUHAMHMYECKHE

XUMHYECCKHUX peaKum?i

3aKOHOMEPHOCTH TNPOTCKAHUSA

OK 01 5.1CkopoCTh XUMHUYECKUX [IpakTHKO-OpHUEHTUPOBAHHBIE TEOPETUUECKUE

OK 02 peakiuii. XuMudeckoe 3a/laHus Ha aHaau3 (aKTOPOB, BIHSIOMINX HA

MK 3.1 paBHOBeCHE U3MEHEHHUE CKOPOCTH XUMMUYECKON PEaKIUHU.

MK 4.2 [IpakTuKO-OpUEHTUpPOBaHHbIE  3a/aHUs  Ha
npumeHenne npuHuuna Jle-Illatense s
HaXO0XJIEHUs HaIpaBJICHUS CMelLEeHUs
paBHOBECUS] XMMUYECKOM peakuuy W aHaIHu3
(GakTOpoB,  BIMAIOIIMX HAa  CMEILEHUE
XMMHUYECKOTO PaBHOBECHS

Pa3nen 6. PacTtBopbl

OK 01 6.11TonsiTie 0 pacTBOpax 1. 3amaun Ha MPUTOTOBJIEHHUE PACTBOPOB.

OK 02 2. IlpakTHKO-OpHEHTHUPOBAHHBIE PaCUETHBIE

OK 07 3a/1aHus Ha  JMCIIEpPCHbIE CUCTEMBI,

MK 3.1 UCITOJIb3yEMbIE B OBITOBOM 51

K 4.2 IIPOU3BOJICTBEHHON JIESITEIbHOCTH YeJIOBEKa

OK 01 6.2UccnenoBanue croiictB | JJaboparopnas padota

OK 04 pacTBOpPOB “IIpuroToBieHHE pacTBOPOB”

[IK 3.1

[IK 4.2

Pa3znen 7. Xumus B ObITY M IPOM3BOJACTBEHHOM /1eITEJIbHOCTH YeJIOBEKA

OK 01 7.1 Xumus B ObITY U ITouck n aHaMU3 KEMCOB O MPUMEHEHUHN

OK 02 IIPOU3BOJICTBEHHOM XUMHUYECKUX BELIECTB U TEXHOJIOTHI C yUETOM

OK 04 JESITEIbHOCTH YEJIOBEKA Oymynieit pohecCHOHANBHOM AeATeILHOCTH

OK 07 110 TEMaM: UCTOUYHHUKH SHEPIruH,

[1K4.4 OpraHHyYecKre U MUHepalbHbIE YI00peHus,

JICKAPCTBCHHEBIC BEIICCTBA, OBITOBAST XUMHSL.
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