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1. IACIIOPT PABOYEM ITPOI' PAMMBI
OBIIEOBPA3OBATEJIBHOW JTUCIUILIAHBI

1.1. O6n1acTh NpUMEHEHUsI MPOrPaMMBbI

Pabouass mporpamMma o00me00pa30BaTENbHON JUCHUIUIMHBL «XUMHS» SBISETCS YacThIO
MIPOrpaMMBbI MOJITOTOBKHU CHEIMAIMCTOB CpelHero 3BEHa/MPOrpaMMbl MOJITOTOBKU
KBAJIM(UIMPOBAHHBIX pabounx M ciyxaummx) mno crneuuanbHocTn:44.02.02. IlpenogaBanue B
HaydalbHBIX KJIaccax.

[Iporpamma o0mIe006pa30BaTENbHON MUCIMILINHBI «XHUMHUS» MOXKET OBITh HCIIOJIb30BaHA B
npodecCHOHANBHBIX ~ O00pa30BaTEIbHBIX  OPraHU3AMIX, PpEATM3YIOIUX  00pa30BaTENbHYIO
nporpaMMy cpenHero ooOmiero oOpa3oBaHHsI B Ipefesiax OCBOSHHMS IPOTpaMM MOATOTOBKU
KBaJTM(PHUIUPOBAHHBIX paOOUHX, CITYKAIIUX U CIIEHUATUCTOB CPETHETO 3BEHA.

1.2. Mecto aucUMIVIMHBI B CTPYKType OCHOBHOW mnpodeccuoHalbLHOH 00pa3oBaTeIbHOI
nporpammsl (IIIICC3/TIIIKC3):

OO0meoOpa3oBarenbHas TUCIUIUIMHA « XUMUSI» U3ydaeTcs B 00meo0pa3oBaTeIbHOM ITHKIIC
yuebnoro miana [ITICC3/IITIKC3 na 6a3e ocHOBHOTO 00IIeT0 00pa30BaHUsI C MOTYYECHUEM CPETHETO
obmero oopa3oBaHusl.

OOmeoOpa3oBarenbHas  IUCHUIUIMHA  «XHUMHUS»  SIBISAETCS  00sA3aTENbHONW  YacCThIO

00111€00pa30BaTEILHOIO IIMKJIa OCHOBHOI 00pa3zoBaresbHOI mporpammsl B cooTBeTcTBUM ¢ PI'OC
cnenuanbHocTh: 44.02.02. TlpenogaBanue B HAaYaJIbHBIX KJIaccax.

1.3. Heau TUCUUIIMHBI

enp pucuumneel «Xumus»: OPOPMUPOBAHUE Yy CTYJAEHTOB INPEICTABICHHUS O XUMUYECKOU
COCTAaBJISIIOLIEH €CTECTBEHHO-HAy4YHOH KapTUHBI MHUpa KaK OCHOBBI IPHHATHS pEIIEHUH B

JKU3HCHHBIX U NPOU3BOJACTBCHHLIX CUTYallUAX, OTBETCTBCHHOI'O ITOBCJICHHUS B HpHpOI[HOﬁ cpeac.

2. PE3VYJIbBTATBI OCBOEHHSA OBHIEOBPA3OBATEJIBHBIX JUCHUIIVIMH C
YYETOM NPO®PECCUOHAJLHON HAIIPABJIEHHOCTH ITPOT'PAMM CIIO

2.1. Ilnanupyemble Ppe3yJbTaThbl OCBOEHHSI 001Ie00pPA30BATEJbHON AUCHUILIUHBI B
coorBercTBUM ¢ ®I'OC CIIO u Ha ocoBe PI'OC COO

B pesynbrare ocBoeHus ox oOywarommiics mopkeH osnanets JIP, MP, IIPB(®I'OC COO);
OK, IIK, ITPY (®I"OC CIIO):

oroc Ccoo

Kona pesyabTaTa | HaumeHnoBaHue pe3syjbrara

JInyHOCTHBIE PE3yJIbTaThl

JIP 01 YyBCTBO TOPAOCTH M YBAXKECHHS K UCTOPHH U JOCTHKEHUAM OTEUECTBEHHOU
XUMHUYECKON HayKH; XUMHYECKU IrpaMOTHOE MOBE/ICHUE B
npo(hecCUOHATIBHON  JAEATEIBHOCTHA M B OBITY MpH OOpalleHuu C
XUMUYECKMMH BEILLIECTBAMM, MaT€pUaAIaMH U MPOIIECCaAMHU.

JIP 02 TOTOBHOCTH K MPOJOJIKEHUIO 00pa30BaHUs M MOBBIIICHUS KBaTU(PUKAIIUU B
n30paHHOI MpodeccnoHanbHOM AESITENTbHOCTH M OOBEKTHBHOE OCO3HAHME
POJIM XUMUYECKHX KOMIIETEHLUH B 3TOM.




JIP 03

YMEHHE HCIIONIb30BaTh JOCTIKEHHSI COBPEMEHHON XUMHUECKON HAYKH U
XUMHUYECKHUX TEXHOJOTHH JIJIsl MOBBIILIEHUS] COOCTBEHHOTO
MHTEIJICKTYaJIbHOTO Pa3BUTHS B BBIOPaHHOM MpodeccnoHanbHoM
JESITETTHHOCTH.

MeranpeaMeTHbIE Pe3yIbTaThl

MP 01

UCITIOJIb30BAaHUE PA3IMYHBIX BHJOB II03HABATEIbHON JEATEIHHOCTH U
OCHOBHBIX  WHTEIUICKTYalbHBIX  omepanuii  (IOCTAHOBKH  3aJ1ayHu,
bopMyIUpOBaHUs THIOTE3, aHAIM3a M CHHTE3a, CPaBHEHHS, OOOOIICHWS,
CHUCTEMAaTHU3allii, BBIABICHUS TMPUYUHHO-CICICTBCHHBIX CBS3€H, IOUCKA
aHaJIoroB, ()OPMYJIMPOBAHUS BBIBOJIOB) LISl PEILICHHSI IOCTABJICHHOMW 3a/1auH,
NPUMEHEHHUE OCHOBHBIX METOJIOB TO3HAHHS (HAONIONEHHs, HAYYHOTO
OKCIIEPUMEHTA) JJISl U3YYEHUs Pa3IMYHBIX CTOPOH XUMHYECKHX OOBEKTOB U
NPOIIECCOB, C KOTOPHIMH BO3HHKAE€T HEOOXOJUMOCTh CTAJIKUBAaThCS B
npohecCuoHaNBHOM cdepe.

MP 02

UCIIOJIb30BAaHUE PA3JIMYHBIX MCTOYHUKOB [UIS TONYYEHHS XUMHUYECKOH
uHpOpMaAIlMM, yMEHHE OLIEHUTh €€ JOCTOBEPHOCTb JMJIsi JOCTHKEHUS
XOPOILIUX Pe3yNbTaToB B podeccroHanbHOl chepe;

[IpenmeTHbIE pe3ynbTaThl 6a30BOr0 YpPOBHS

ITP601

c(OpPMUPOBAHHOCTh MPEACTABICHUM O MecTe XHMHU B COBpPEMEHHOMU
HAyYyHOW KapTHMHE MHUpa; IOHMMAHUE pOJU XUMHUH B (HOPMHUPOBAHUU
Kpyrozopa # (yHKIMOHAIBHOW TPAMOTHOCTH YEJIOBEKa ISl PEIICHUs
MPaKTUYECKUX 3aaY;

I1P602

BJIAJICHUE OCHOBOIIOJIATAIOMIMMHA XUMUYECKUMH TOHSTHUSIMH, TEOPHUSIMU,
3aKOHAaMH M 3aKOHOMEPHOCTSMH;, YBEPEHHOE II0JIb30BaHUE XHWMHUYECKOU
TEPMHUHOJIOTUEN U CHMBOJIMKOM;

I1P603

BJIaJC€HUC OCHOBHBIMHU MCTOJAMH HAYYHOI'O IIO3HAHHS, HMCIOJB3YyEMbIMU B
XUMHHU: Ha6J'IIOI[eHI/ICM, OIMMCaHUEM, U3MCPCHHUEM, DKCIICPUMCHTOM; YMCHUC
O6pa6aTBIBaTB, OOBSICHITH PE3yJIbTaTbhl IMPOBCACHHBIX OIBITOB M ACJIATH
BbBIBOJBI, TOTOBHOCTb H CIIOCOOHOCTH NPUMCHATL MCETOAbI ITO3HAHUSA IIPpU
PEIICHHUU MMPAKTUUCCKUX 3a1a4,

I1P604

cOpPMHPOBAHHOCT, ~ YMEHHUS  JaBaTb KOJWYECTBEHHBIC  OLEHKH U
NPOM3BOIUTH PACUYETHI IO XMMUYECKUM (POPMYJIaM B ypaBHEHHSM;

I1P605

BJIaJCHUC IIpaBHUJIaMU TEXHHKHA 0€30MMacHOCTH Ipr  MCIOJIb30BaHUU
XHUMHUYCCKHX BCIUICCTB,

ITP606

cOPMHPOBAHHOCT, ~ COOCTBEHHOM  TMO3WIMM  TI0  OTHONIICHUIO K
XAMHYECKOI HH(OpMALIUH, TIOTy4aeMOW 13 Pa3HbIX HCTOYHHKOB.




eoroc Cno

Kon HanveHnoBaHue pe3yJbTaTa
KOMIIETCHIIHH

OO01111€ KOMIIETCHIIUU

OK 01. BriOupare crocoObl pemieHus 3aad NpOoQecCHOHANBHOW AESATeNTbHOCTH
MPUMEHHUTEIBHO K Pa3IUYHbIM KOHTEKCTaM

OK 02. Hcnonp30BaTh COBpEMEHHBIE CPEACTBA MOMCKA, aHAJIN3Aa U MHTEPIIPETALH
nHpOpMaLUU U MH()OPMAIIMOHHBIE TEXHOJOTMM JAJIS BHIIOJHEHUS 3a1ad
podeCCUOHANIBHOM eI TeNbHOCTU

OK 04. O} heKkTHBHO B3aUMOACHCTBOBaTh U padOTaTh B KOJJICKTHBE M KOMaHJE

OK 07. CopelicTBOBaTh COXPAHEHUIO OKPYKAIOLIEH Cpelbl, pecypcocOepexeHuto,
NPUMEHATh 3HAaHUS 00 M3MEHEHHMU KJIMMaTa, MPUHIUIBI OepekIMBOro
MIPOM3BOJICTBA, 3P PEKTUBHO EHCTBOBATH B UPE3BBIYANHBIX CUTYAIHAX

[IpodeccnonanbHble  KOMITETEHITHH

IK 3.1. IIpoBoguTs MIEAArOrn4ecKoe HaOmoIeHne 51 JUArHOCTHKY,
WHTEPIPETUPOBATH TOJTYUYECHHbIE PE3yJbTaThl

1K 4.2. Co3aBaTh B KaOMHETE MPEIMETHO-PA3BUBAIOILYIO CPEIY

1K 4.4. OdopmitsITh nefarornyeckue pa3padoTKy B BUAEC OTYECTOB, pedepaTosB,
BBICTYIUJICHU

2.2. KoguvecTBO 4YacoB Ha OCBOeHHe padouyeid mNporpaMMbl  001Ie00pa3oBaTeJIbHOI
JUCHUIINHBI:

KonngecTBo yacoB, 0TBeIeHHOE HA OCBOSHHE ITPOTPaMMBbI 00111e00pa30BaTeIbHOM AUCIUIINHEI, B
TOM YHUCIIE:

MaKCUMaJIbHON yueOHOM Harpy3Kku o0yuaronierocs 72 yaca, B TOM 4Hciie: 00s3aTeabHON

ayIUTOpHOU yuyeOHOM Harpy3ku oOyyaromierocs 72 vaca.




3. CTPYKTYPA U COJIEP)KAHUE OBIIEOBPA3OBATEJILHOI

JTACHUTIINHEI

3.1 O0bem 00mIec00pa3oBATEILHOM AUCUMILIMHBI U BHABI Y4eOHOIl padoThI

Bua y4e6Hoii padoThI

Oobvem 6 uacax

O0beM 00pa3zoBaTesIbHON NMPOrpaMMbl JUCHUNIHHBI 72
B T.4.

1. OcHoBHOE cofep:kanne 66
BT. 4.:

TEOPETHUECKOE OOYUYCHHE 30
NPaKTUYECKUE 3aHITHUSL 26
JIa0OpaTOpPHBIE 3aHATHS 10
2. [IpodeccnoHaIbHO OPHEHTHPOBAHHOE CO/Iep:KaHMe (CoqepKaHue p
NMPUKJIATHOTO MOILYJISA)

BT.4..

TEOpeTH4ecKoe OOydeHHe 2
MMPAKTUYCCKUEC 3aHATHUSA 4

VHJWBUTYTBHBIA TIPOEKT (Oa/Hem)**

IIpome:xxyTouHnasi arrecTaums (3a4er)




3.2. TemaTHuyecKHUii IJIaH U coJep:KaHue Y4eOHO! MUCHUILINHBI

Conep:xaHue y4eOHOT0o MaTepuaia (OCHOBHOe M NMPodecCHOHAIBbHO- dopmupyembie
HaumenoBanue Oobem
OPHEHTHPOBAaHHOE), 1a00pATOPHbIE M NMPAKTHYECKHe 3aHATHS, NPUKIATHON MOAYJIb KOMIIeTeHIIUH
pa3aeyioB U TeM 4acoB
(Ipu HATTMYHN)
1 2 3 4
OcHoBHOe coaep:kaHue
Pa3znen 1. OcHOBBI CTPpOeHHS BelecTBA 6 OK 01
OK 02
Tema 1.1. OCHOBHOE coJiepKaHue 4 OK 01
Crpoenue aTomMoB Teopernueckoe o0ydyeHue 2
XUMHYECKHX DJIEMEHTOB 1 | CoBpemeHHas MoJeNb CTpOeHUS aToMa. CUMBOIMYECKMH SA3bIK XUMHU. XUMHYECKAN
Y IPUPOJIa XUMHIECKOM JIEMEHT. OJIeKTpOHHass  KoHurypamus aroma. Kiaccupukamus — XUMHYECKHX
CBSI3U JJIEMEHTOB (-, p-, d-deMeHTs). BanenTHble 31eKTpoHbl. BaneHTHOCTD. DIeKTpoHHAS
MpUPOJa XUMUUYECKON CBSA3U. DIEKTPOOTPUIIATEIHLHOCTh. BHUIBI XUMHUYECKON CBSI3U
(xoBaJyIeHTHasI, MOHHAs, METAJUITMYECKast, BOAOPOAHAs) U CHOCOOBI ee 00pa3oBaHuUs
IIpakTHyeckne 3aHATHA: 2
1 | Pemenne 3amaHuii Ha MCIONB30BAHME  XMMHYECKOM  CHUMBOJIMKM M Ha3BaHUU
COCIMHEHUII 10 HOMEHKJIAType  MEXIYHapOJHOIO  COm3a  TEOPEeTHYECKOM U
NPUKJIAJTHONW XMMHUU U TPUBUAJIBHBIX HA3BAaHUH JIJIsl COCTABIEHUS XUMUYECKUX (POPMYIT
JIByXaTOMHBIX COEAMHEHUU (OKCHIOB, CyJIb()UIOB, THMIPUIOB M T.I.) U JAPYIHX
HEOPraHNYECKUX COEIMHEHUI OTIENbHBIX KJIACCOB.
[IpakTHyeckne 3agaHusl Ha YCTAHOBJIIEHHUE CBA3M MEXIy CTPOEHHMEM  aTOMOB
XUMHUYECKMX DJEMEHTOB U TMEPUOJUYECKUM  W3MEHEHHEM CBOWCTB XHMMHYECKHUX
3JIEMEHTOB M HX COCAVMHEHHM B COOTBETCTBUM C IoJokeHHEM llepmommdeckoit
CHUCTEMBI.
Tema 1.2. OcHoBHOe coaep:kaHue 2 OK 01
[Tepnoauueckuii 3aK0H Teoperuyeckoe ody4yenue OK 02
u Tabmna J[. 1.
IpakTHYecKHe 3aHATHA: 2
Menneneena
1 | Ileproguveckass cucremMa xumuueckux snemeHToB J[.M. Menneneera. dusndeckuii 2




cMmbici lepuoauyeckoro 3akona (.M. Menneneea. 3aKkOHOMEPHOCTH U3MEHEHUSI CBOWCTB
XUMHYCCKHUX DJICMCHTOB, 06pa3yeMI>IX HUMHN HpOCTBIX U CJIIOXKHBIX BECUICCTB B COOTBCTCTBUHN
C TOJIO)KEHUEM XMMHUYECKOTro anemMeHTa B [lepronnueckoil cucreme. Pelrenne mpakTuko-
OPUEHTUPOBAHHBIX TEOPETUUYECKHUX 3aJIaHUN Ha XapaKTEPHU3aIUI0 XUMUUYECKUX AJIEMEHTOB
«Meramniyeckre / HEMETaUNIMYSCKUE CBOMCTBA, DJICKTPOOTPUIIATSIIBHOCTh XUMHUYCCKUX
JJIEMEHTOB B COOTBETCTBMHU C UX OJEKTPOHHBIM CTPOCHHUEM U TIOJIOXKCHHEM B
MePUOIUIECKON CUCTEME XUMUUYECKUX ieMeHToB [[.1.

MenpgeneeBay»

Pa3znen 2. Xumuueckue peakumuu

10

OK 01
OK 04

Tema 2.1.
Tunel XuMHU4YeCKUX
peakiuit

OcHoOBHOe CcoaepKkaHue

Teopernueckoe o0ydyeHue

1

Knaccudukamus v THIIBI XUMAYECKUX PEAKIIHHA ¢ y4aCTHEM HEOPTaHWYECKUX BEILIECTB.
CocraBiieHue ypaBHEHUN peakluil COeIMHEHUs, pa3iokKeHHsl, 3aMelIeHNs, OOMeHa, B
T.4. peaklUHil TOPEHUs, OKUCICHUSI-BOCCTAHOBIICHUSI.

VpaBueHust  okucneHusi-BoccraHoBieHus.  Crenenb  okucieHus. OKUCIUTENb H
BoccTaHOBUTENb. COCTaBJIEHUE U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii  METOJOM  BJIEKTPOHHOTro  OamaHca. OKUCIMTEIbHO-BOCCTAHOBUTEIHHbBIE
peakimuu B TPUPOJE, NPOU3BOJACTBEHHBIX  MPOLECCAX UM IKUIHEAEATEIBHOCTH
OpraHu3MOB

IIpakTHyeckne 3aHATHA:

1

KonnuecrBenHnple oTHOmIEHHS B XUMHU. OCHOBHBIE KOJIHYECCTBCHHBLIC 3aKOHBLI B
XUMUU M pacyeThl MO YpPAaBHEHMSIM XUMHUYECKMX peakuuil. Mojib Kak eauHHLa
KoJIM4ecTBa BelecTsa. MossipHas Macca. 3aKOHBI COXPAHEHMsI MacChl U SHEPrHH.
3akoH ABoraznpo. MoisipHblii 00beM ra3oB. OTHOCHTENbHas IJIOTHOCTh Ta30B.
PacueTsl 0 ypaBHEHUSIM XUMHUYECKUX PEaKLMil C UCIOJIb30BAHUEM MaccChl, 00beMa
(HOpMaNbHBIE YCIIOBHSI) ra30B, KOJIWYECTBA BEIIECTBA

OK 01

Tema 2.2.
DNEKTPOIUTUYECKAS

JUCCOLMAINI U UOHHBIN

OcHoBHOE coaep:kaHue

TeopeTnueckoe o0ydeHme

1 | Teopust 2neKTpoMTHYECKON aucconrannu. MoHbl. DJIEKTPOIUTBI, HEIEKTPOJIMTHL.

OK 01
OK 04




o0OMeH

Peakiium  wmonnoro obmena. CocraBieHWe peakiuid HOHHOTO OOMEHa IyTeM
COCTAaBJICHUA UX IMOJIHBIX U COKPAIICHHBIX HOHHBIX ypaBHCHHﬁ. KucinotHo-0ocHOBHBIE
peakuuu. 3a1aHusl Ha COCTaBJIEHUE NMOHHBIX peakLni

JlaGopaTopHble 3aHATHS

1 | JlaboparopHas pabota “Tumnbl XuMuuecKuX peakiuii” VccienoBanue THIOB (10 COCTaBY 2
Y KOJIMYECTBY MCXOHBIX U 00Pa3yIOIIUXCS BEIIECTB) U MPU3HAKOB XMMUYECKUX PEAKIINH.
[TpoBenenue peakuuii HOHHOrO OOMEHa, OTIPEIEIIEHUE CPEIbI
BOJIHBIX PAacTBOPOB. 3aJaHHs HA COCTABJICHHE MOHHBIX PEaKIHi
IMpakTHyecKne 3aHATHSA: 2
1 | KonrpoabHasi pabota 1 CTpoeHHE BEIIECTBA K XUMUUECKUE PEAKITIT 2
OK 01
Pa3znen 3. CtpoeHue W CBOWCTBA HEOPraHMYECKHX BelleCTB 16 OK 02
OK 04
IK 3.1
1K 4.2
Tema 3.1. OcHOBHOe coaep:xaHue 4 OK 01
Knaccudukanus, TeopeTnueckoe o0ydyeHHe 2 OK 02
HOMEHKJIaTypa U 1 | Ilpenmer Heopranuyeckoit xumuu. Knaccugukamus Heopranuyeckux Bemiects. [Ipoctbie 2 MK 3.1
CTpOEHHUE U cloxkHble BemecTBa. OCHOBHBIE KIIACCHI CIIOXKHBIX BEMIECTB (OKCHIBI, THUAPOKCHUJIBI, 1K 4.2
HEOPraHUYeCKUX KHUCJIOTBI, COJH). B3auMMOCBSI3b HEOPraHMYECKMX BELIECTB. ATpEeraTHble COCTOSHUS
BEIIIECTB BemiecTBa. Kpucramnmueckue u amopdHbie BemecTBa. THIIBI KPUCTAUTMYECKUX PELIETOK
(aromHasi, MOJIEKYJIIpHAs, NOHHAS, METAJUTHYEeCKast). 3aBUCUMOCTh (PH3MUYECKHX CBOWCTB
BEIIECTBA OT THIA KPUCTAJUIMYECKOH PEHIeTKU. 3aBHCUMOCTh XMMHYECKOW aKTHBHOCTHU
BEIICCTB OT BHJA XMMUYECKOH CBS3M U TUIA
KpUCTAJUTMUECKOi pemeTku. [IpuanmHbsl MHOrooOpas3usi BEILIECTB
IpakTUYecKne 3aHATHS: 2

1

Pemenne mpakTHUeCKHUX 3aJaHAN IO KIIACCU(PUKAIINN, HOMCHKJIATYpE U XUMUYCCKUM
(hopMysiaM HEOPTraHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB (YrapHBIN ra3, YIIIEKUCIIbIA
ras, aMMUak, TalicHas H3BECTh, HeTalllcHas HM3BECTh, MHUThEBas COJAa W APYTHUX):




Ha3bIBaTb n COCTaBJIATDh (bOpMy.TIBI XUMHYECCKUX BCIICCTB, onpeacAThL
NPUHAAJICKHOCTD K KJIACCY.

Tema 3.2. OcHoBHOe cojep:kaHue OK 01
DU3UKO-XUMUYECKUE Teopernueckoe odyuyeHue OK 02
CBOMCTBA 1 | Meramsl. O6iye pU3nUECKre ¥ XUMUYECKHE CBOMCTBA MeTaIIoB. CIIOCOOBI TTOIyYEHHMS. IIK 3.1
HEOPTraHNYEeCKUX 3HaueHUE METAJUIOB M HEMETAJUIOB B MPHUPOAE U KUZHEACATEIHLHOCTU YEJIOBEKa H 11K 4.2
BEILECTB opranu3moB. Koppo3ust MeTa/uioB: BHUJbl KOPPO3UH, CHOCOOBI 3aLUThI
METAJIJIOB OT KOPPO3UU
2 | Hemeramnpl. O6ume ¢puszndeckne U XMMUYECKHE CBOMCTBA HEMETAUIOB. | UITUYHbBIE
coiictBa HemeTayioB IV— VII rpynm. Knaccudukarus u HoMeHKIaTypa CoeTMHEHUH
HemeTaioB. KpyroBopoTsl OMOTE€HHBIX JIEMEHTOB B IPUPOJIE
3 | XuMmuueckue CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEILIECTB (OKCHJIOB,
THJIPOKCHUIOB, KUCIIOT, COJIEH U 1p.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB MPOCTHIX
BELIECTB, BOJOPOJHBIX COEAMHEHUH, BBICHIMX OKCHUIOB M THAPOKCHIOB
IIpakTHYeckne 3aHATHA:
1 | CocraBneHne ypaBHEHUH XUMHUECKUX PEAaKUUH C Y4aCTHEM IPOCTBIX U CJIOXKHBIX
HEOPraHMYECKUX BEILECTB: METAJUIOB U HEMETAJIJIOB; OKCHJOB METaJIOB, HEMETAIJIOB U
aMQOTEepHBIX  JJIEMEHTOB; HEOPraHWYECKUX KHUCJIOT, OCHOBAaHMH M  aM(OTEPHBIX
THJIPOKCHUIOB; HEOPTaHUUECKUX COJIeH, XapaKTEePU3YIOIIHUX UX CBOMCTBA.
Pemenne npakTHKO-OpUEHTHPOBAHHBIX TEOPETHUYECKMX 3aJaHUN Ha CBOICTBA, COCTaB,
NoJIydeHre U 0e30MacHOe UCIOJIb30BAHUE BaKHEHMIINX HEOPraHUYECKUX BEILECTB B
OBITY M NPAKTUYECKON JEATE]bHOCTH YellOBEeKa
Tema 3.3. OcHoBHOE coaepkaHue OK 01
Wnentnduxamms Teopernueckoe o0ydyeHue OK 02
HCOPraHUYECKUX JlaGopaTopHble 3aHATHSA OK 04
BEIIECTB 1 | JlaboparopHast pabora «MneHTudukanus HeEOpPraHMYeCKMX BellecTB» PemieHue

AKCIEPUMEHTAIBHBIX 3a/a4 0 XHUMHUYECKHUM CBOMCTBAM METAJJIOB M HEMETAIJIOB, IIO
pacro3HaBaHUIO U MOJYYEHUIO COCTUHEHUN METAIIJIOB U HEMETAILIIOB.
WNnentudukanus HEOPraHUYECKUX BEIIECTB C HCIOJb30BaHUEM WX (DU3HMKO-

XUMHUYCCKHUX CBOﬁCTB, XapPaKTCPHBIX KAYCCTBCHHBIX peaKLII/Iﬁ. KauectBeHnble pCeaKkuuun




| Ha cyib(har-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHUS

IIpakTHyeckue 3aHATHA:

| Koutpoabnas padora 2 CBoiicTBa HEOPraHMYECKUX BEIIECTB 2
24 OK 01
OK 02
Paznen 4. CtpoeHue u cBOiicTBa OPraHMYeCKUX BelleCTB OK 04
[K 3.1
1K 4.2
Tema 4.1. OcHoBHOe cojep:KkaHue 4 OK 01
Knaccudukanms, TeopeTrnueckoe odyueHme 2 IIK 3.1
CTpOCHUE U 1 | [osiBneHue n pa3BUTHE OPTaHUYECKONW XMMHHU KaK HayKH. [IpenmMer opraHndeckoil XuMum. 2 11K 4.2
HOMEHKIIaTypa MecTo U 3HaU€HHE OPraHNYECKOW XUMHHU B CUCTEME €CTECTBEHHBIX HayK.
OPraHMYECKHX BEIECTB XUMHUYECKOe CTPOCHHE KaK MOpSAOK COEIWHEHUS aTOMOB B MOJIEKYyJIe COTJIACHO HX

BaJICHTHOCTH. OCHOBHBIE TIOJIO)KCHHS TEOPHUHM XHMHYECKOT'O CTPOCHHUS OPraHUYECKHX
coenuHennit A.M. bBytnepoBa. VYriiepoIHBI CKEJNET OpPraHUYEeCKON  MOJEKYJIBI.
3aBHUCHMOCTh CBOWCTB BEMIECTB OT XHMHYECKOTO CTPOCHHS MOJICKyJd. M3omepus u
nzomepbl. [lonstue o ¢yHKIMOHANBHON rpynme. Pamukan. [IpuHiunel kiaccubukanuu
OpPraHMYECKUX COCAMHEHUH. MeXIyHapoHasi HOMEHKIIATypa ¥ MPUHITUIIBI HOMEHKJIATYPbI
opranudeckux coeauHeHuil. llorsTue 00 a3oTcoaepkammx

COCTMHEHMSIX, OMOJIOTMYECKH aKTHBHBIX BelecTBax (yriieBoiax, KuUpax, Oenkax u [p.),
BBICOKOMOJICKYJISIPHBIX COSMHECHUAX (MOHOMED, TTOJIUMED, CTPYKTYPHOE 3BEHO)
IMpakTHyeckne 3aHATHUS: 2

1 | Homenknatypa OpraHM4YecCKUX COEAMHEHUN OTHENbHBIX KJIAcCOB (HACBILICHHBIE, 2
HCHACBIIICHHBIE W apOMATUYCCKHUE YIJICBOAOPOAbI, CIIUPTHI, q)eHOJ'IBI, aJIbJACTHU DI,
KCTOHBI, I(ap6OHOBI)Ie KHCJIOTBI H I[p) CocraBlieHHEe TIOJHBIX H COKpaIl€HHBIX
CTPYKTYPHBIX (DOpPMyYJT OpraHMYECKHWX BEHIECTB OTIENBHBIX KJIACCOB, HCIONB3YS HX
Ha3BaHUS II0 CHCTEMAaTHYCCKOM U TpHBHﬁJ’IBHOﬁ HOMCHKJIaTypeC (STI/IJ'IGH, AllCTHUJICH,
rimiepuH, (eHol, GopManbIerul, YKCycHash KHUCJIOTa, TIUIMH). PacdeTsl mpocreiiei
(bopMyIBI OPraHNYECKO MOJIEKYIIbI, HCXOS U3 3JIEMEHTHOTO COCTaBa (B

%)




Tema 4.2.
CpoiicTBa
OpraHUYECKUX
COCIUHCHUN

OcHoBHOe cojep:KaHue

12

Teopernueckoe o0ydyeHue

1

[IpenenpHble yrieBoAOponabl (aJKaHBI W LUKJIOANKaHbI). ['opeHHe MeTaHa Kak OJUH M3
OCHOBHBIX HCTOYHHKOB TeIJIa B MPOMBIIUIEHHOCTH U ObiTy. CBOICTBa NPUPOIHBIX
YTJIEBOJIOPO/IOB, HAXOXKICHHUE B IPUPOJIEC U MPUMEHEHHE AKAHOB;

HenpenenbHble (ankeHbl, alKUHbI U aJIKaJUEHbI) U apOMATUYECKUE YIIJIEBOJOPO/IbI.
['openue anernineHa kak ICTOYHHUK BBICOKOTEMIIEPATYPHOIO IIAMEHHU ISl CBAPKH U PE3KH
METaJUIOB

Kucnoponconepxamye coequHeHus (CupThl U (EHOIBI, KApOOHOBBIE KUCIOTHI M 3(UPBI,
aIbJIETUJbl U KETOHBI, JKUPBI, YrieBojsl). [IpakTuueckoe mMpUMEHEHUE 3TUIICHIIIMKOJI,
riuepusa, penona. [Ipumenenue popmanbaernaa, aneTalibaeruaa, YKCyCHOW KHUCIIOTHI.
Mpiia Kak CcoJM BBICIIMX KapOOHOBBIX KHUCJIOT. Motolue

CBOMCTBa MblIa

A3oTcoaeprKaliue COeMHEHNs (AMUHBI 1 AMUHOKHUCIIOTHI, OelKkH). BeicokoMomneKyispHbie
COeIUHEHMs] (CUHTETUYECKHE M OHOJOTHYECKH -aKTHBHbIE). MoHoMep, MOoIuMep,
CTpyKTypHOe 3BeHO. [lommmepu3zanusi 3TUIEHA Kak OCHOBHOE HAIIPaBIEHHUE €ro
HCTIOJIb30BaHUS.

['eneTrnyeckast CcBA3b MEXAY KiIaccaMu OPraHHMYECKUX COETUHEHUI

JlaGopaTopnasi padora

1

J'Ia60paT0pHa;1 pa60Ta ((HOJ'IyquI/Ie 9TUJICHA U U3YUCHUEC €TO CBOMCTB»

HpaKanecmAe 3aHATHUA:

1

CBoiicTBa OpPraHMYECKHX COCAMHEHWU OTIENBHBIX KJIaccoB (TpUBHANBHAS U
MEXIyHApOJHAas HOMEHKJIATypa, XWMHUYECKHE CBOWCTBA, CIIOCOOBI ITOJYYCHUS):
npezieNibHbIE (AIKaHbl U TUKIIOAIKAHBI), HEMPEIeIbHbIE (aJTKEHbI, AIKHHBI U AIKAJUCHBI) U
apoMaTHYECKHE YTIICBOJOPOJIbI, CIUPTHI U (DEHOJIBI, KapOOHOBBIC KHCIOTHI M A(MUPHI,
albJACTUBl U KETOHBI, aMUHBI MU aMHHOKHCIIOTBI, BBICOKOMOJICKYJISIPHBIC COCAVMHECHHUS.
3ajaHus Ha COCTAaBJIICHHE YPaBHEHUN XMMHMUYECKHX PEAKIMA C y4acTHUEeM OPraHuYecKHUX
BEIICCTB HAa OCHOBAHHUH MX COCTaBa

" CTPOCHUA

CocraBineHne cxeM peakiuidi (B TOM 4YHclae MO NPEAJOKEHHBIM  LIENIOYKaM

AN N

OK 01
OK 02
OK 04
I1IK 3.1
1K 4.2




MPEBpAIICHHN), XapaKTEPHU3YIONIMX XWMHUYECKHE CBOWCTBA OPraHUYECKHUX COCTUHEHUH
OTJIENBHBIX KJIACCOB, CIIOCOOBI MX TOJMYyYEHHUS W Ha3BaHWE OPTAaHMYECKUX COCAMHEHUU IO
TPUBHATBHON WIN MEXIYHAPOIHON CHCTEMAaTHYECKOW HOMEHKIIATYPE.

Pemenne mNpakTUKO-OPHEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOMWCTBA

OpraHN4YCCKHX COe,Z[I/IHeHI/Iﬁ OTACIBHBIX KJIACCOB

Tema 4.3.
Wnentudukanms
OpPraHn4Ye€CKuX BCIICCTB,
UX 3HAYCHUC U
MIPUMEHEHHUE B OBITOBOU
Y IPOU3BOJACTBEHHOU
JeSITeIbHOCTH YeJIOBEKa

OcHoBHOe cojep:KkaHue

TeopeTrnueckoe o0ydeHue

1

Buooprannueckne coenuHenus. llpumenenume M OWONIOTHYECKash pOJIb  YTIEBOAOB.
OxucieHue yrieBoJOB — HCTOUHUK SHEPTUH KUBBIX OpraHn3MoB. O0macTu NpUMEHEHUs
amuHokucnoT. [IpeBpamienus OenkoB muiy B opranusme. buonoruueckue — QyHKuMU
O6enkoB. buonornyeckue ¢yHkuuu kupoB. Poib

OpPraHUYECKOM XMMHUU B pEUICHUH MpoOIeM MUILEBOH 0e30mMacHOCTH

Ponp oprannueckoil XMMHMHM B pELIEHHHM HOPOOJIEM SHEPreTHUecKod Oe30MacHOCTH, B
Pa3BUTHUM MEOULMHBL, CO3JaHWHA HOBBIX MAaTEpHUAJIOB, HOBBIX HCTOYHHMKOB HHEPIUU
(anmpTepHAaTUBHBIE UCTOYHUKU HHEprun). OMacHOCTh BO3JAECUCTBUS HA JKUBBIE OPTaHU3MBbI
OpPraHUYECKUX BEIIECTB OTAEIBHBIX KIACCOB (YIJIEBOJOPOABI, CHHUPTHL, (PEHOIHI,
XJIOpOpTraHUYECKUEe TMPOU3BOIHBIE, aJbJACTHABI U Jp.), CMBICI MOKa3aTes

MpeAesIbHO JOMYCTUMON KOHUEHTpaluu

JlabopaTopnasi padora

1

Jlaboparopuast pabota: “VnmeHTuduKanuss OpPraHUYECKUX COCOUHEHHHA OTAEITHHBIX
KJIacCOB”

WUnentuduxanust opraHM4ecKUX COEAMHEHUH OTHENbHBIX KJIaccoB (Ha mpumepe
aJbJIETU/IOB, KpaxMalia, YyKCYCHOM KHCIIOTHI, OETIKOB U T.I1.) C UCIIOJIb30BAaHUEM UX (UUKO-
XUMHYECKUX CBOMCTB M XapaKTEPHBIX KA4ECTBEHHBIX peakuuid. [leHarypanus Oenka mpu
HarpeBaHuu. llBeTHple peakuuu OenkOB.BO3HHMKHOBEHHWE aHATUTHYECKOTO CHUTHAla C
TOYKHU 3PEHHs] XMMUYECKHUX IMPOIECCOB MPU MPOTEKaHUH KadeCTBEHHOM

peaxiyy, MO3BOJISIOMEH MASHTH()UIMPOBATh NMPENIOKEHHBIE OpPraHMYeCKHe BElecTBa

IIpakTHYeckue 3aHATHA:

Kourpoabnas padora 3 CTpykTypa U CBOMCTBA OpPraHUYECKUX BEIIECTB

OK 01
OK 02
OK 04
IIK 3.1
1K 4.2




Paznen 5. Kunernueckue U TepMoJUHAMHMYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUS XUMUYECKHX peaxKiui OK 01
OK 02
[K 3.1
1K 4.2
Tema 5.1 OcHOBHOe coaep:kaHue OK 01
CKOpOCTh XUMHUYECKHUX Teopernueckoe o0ydyeHue OK 02
peaKuui. 1 | CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3iIUYHbIX (DaKTOPOB: MPUPOJBI pearupyroumx IK 3.1
XUMHUECKOE BEIIECTB, KOHIIEHTPALIUN PEarupyrolux BeIeCTB, TEMIIEPaTyphl U IJIOMAAN PEaKIIMOHHON K 4.2
DaBHOBECHE noBepxHOCTH. TeroBbIedPPEKT XUMHUYECKUX PEAKIHA. OK30-U JHIOTEPMHUYECKUE,
peakuuu.
OOpaTuMoCTh peakiuii. XMMHUYECKOEe PABHOBECHE W €r0 CMEIIECHUE TIOJ JICHCTBHUEM
pa3nuYHbIX (AKTOPOB (KOHIIEHTPALUS PEarcHTOB WJIM MPOAYKTOB PEaKLUH, IaBICHHE,
Temmeparypa) s CO3JaHUsl ONTHUMAJbHBIX YCIOBUH MNPOTEKaHUS XUMHUYECKUX
npoueccoB. [ Ipunnun Jle [latense
I[IpakTHYeckue 3aHATHS:
1 | Pemenne mpakTHKO-OpUEHTHPOBAHHBIX 3a/laHUN HAa aHANMM3 (DAKTOPOB, BIHUSIONUNX Ha
W3MEHEHHE CKOPOCTH XMMHUYECKOH peakIuu
2 | Pemenue 3a1a4 Ha TEII0BOM 3(PPEKT XUMUYECKOM peakIun
OK 01
OK 02
OK 04
Pa3zpnen 6. PacTBopbl OK 07
K 3.1
1K 4.2
Tema 6.1. OcHoBHOe cojep:kaHue OK 01
ITonsiTHe 0 pacTBOpax TeopeTnueckoe o0ydeHme OK 02
1 | PactBopenne kak ¢usuko-xuMudeckuii mpomuecc. PactBopel. CriocoObl NPUTOTOBICHHS OK 07
pactBopoB. PactBOopuMocTh. MaccoBas Jonsi  pacTBopeHHOro BemiectBa. CMbICT MK 3.1
MoKa3aTens NpeAeabHO JOIMYCTUMON KOHLIEHTPALUU U €r0 MCIOJIb30BAHHUE B OLIEHKE MK 4.2

9KOJIOTHYECKOH O0€30MMacHOCTH.




Pemiennie  mpakTUKO-OPUEHTUPOBAHHBIX pacueTHBIX  3aJlaHUM  Ha  PacTBOPBHI,
HCIIONBb3yEMbIC B OBITOBOM M IPOW3BOJICTBEHHOW JICSITCIIBHOCTH UeIOBEKa

Tema 6.2. OcHoBHOe coaepkaHue 2 OK 01
Hccnenosanue cBOWCTB | Teoperuyeckoe odyueHue OK 04
pacTBOpOB JlaGopaTopnas padora 2 IK 3.1
1 | JJaboparopuast pabora «I[IpuroroBieHHe pacTBOPOBY. 2 11K 4.2
[IpuroroBneHnue pacTBOpPOB 3a7aHHON (MaccoBOM, %) KOHIIEHTpaluu (C MPaKTHKO-
OPHEHTUPOBAHHBIMU BOIIPOCAMM) U OTIPEJIEJIEHUE CPEbl BOJHBIX PACTBOPOB.
Pemenne 3a1ay Ha MPUTOTOBJICHHE PACTBOPOB
Ipuxnagnoii moay.ab. Paznen 7. Xumusi B ObITY M IPOU3BOJACTBEHHOI 1eSITEIbHOCTH YeJI0BEeKa 6 OK 01
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE CO/IeP:KaHNE OK 02
OK 04
OK 07
T1IK 4.4
Tema7.1 [MpodeccuoHaAIbHO-OPHEHTUPOBAHHOE COEpPKAHUE 6 OK 01
Xumus B ObITY U Teopernueckoe ofydenue 2 OK 02
IPOU3BO/ICTBCHHOM 1 | Hogefime qocTmkeHUsS] XAMUYECKON HAYKH M XUMUYECKON TEXHOJIOTUHU. Poih xuMuu B OK 04
ACATCIPHOCTH YCJIOBCKA obecreueHnr SKOJIOTHIECKOH, JHEPTETHIESCKOH 1 TUIIIEBOU 0€30MacHOCTH, Pa3BUTHH OK 07
MenuirHbL. [IpaBuiia moucka U aHaM3a XUMUYECKOW MH(POPMAITUU U3 Pa3TuIHBIX 11K 4.4
WMCTOYHUKOB (Hay4Has U ydeOHO-Hay4dHas JIUTEPaTypa, CPeACTBA MaCCOBOU
uHpopmaiuu, cetb MHTEpHET)
IMpakTHYeCKHe 3aAHSITHS: 4
1 | Ilouck u aHaIM3 KEMCOB O MPUMEHEHUN XUMHUYECKUX BEIIECTB U TEXHOJIOTUN C YIETOM 4
Oyaymieli TpOQECCHOHANBHOW  JEATSILHOCTH 10 TEeMaM: HWCTOYHHKH  DJHEPIHH,
OpraHWYecKMe W MHUHEpalbHbIE YJI00pEHUs, JICKapCTBEHHBIC BEIECTBA, OBITOBAsS
XUMHSL.
2 | IlpencraBneHue  pe3ysnbTaTOB  peLIeHHUsS KeWcoB B (QopMe MHHHU-AOKIaga C
Mpe3eHTaIner
Bcero: 72




4. YCJIOBUS PEAJIM3AIIMU OBIIEOBPA3OBATEJBHOM JUCIUAILIAHBI

4.1 TpeGoBaHusi K MHHUMAJIBLHOMY MATepPHAJbHO-TEXHUYECKOMY OOecreyeHHI0

Peanuzarus 06mieo0pa3oBaTeIbHON JTUCIUILIMHBI TPEOyeT HAIAYUS:
" yue6HOro kabHHEeTa XMMUH
naboparopun
O6opynoBanne yueOHOTO Kabunera: Tabnuna J[. M.Menneneesa, Tabiauia pacTBOPUMOCTH
BEIIIECTB, KOJUICKIIUS TOPHBIX TMOPOJ M MHUHEPAJIOB, KOJUICKIIMH TPOCTHIX M CIOXKHBIX BEHIECTB U
KOJUICKITMW TIOJIMMEPOB , KOJUICKIIUH TPOCTBIX M CIIOKHBIX BEHISCTB W KOJUICKIIMW IOJIMMEPOB,
MOJIETTM KPUCTAIUTUIECKHUX PEIIETOK.

Texaudeckue cpeAcTBa OOyYCHHS: KOMIBIOTEP, MYJIbTUMEAHA-TIPOCKTOP C 3KPAHOM.
O6opynoBanue Jaboparopuu W paboOdMX MECT J1TaOOpaTOpHU: MEH3YPKH, HITCTKHU-
KaleJIbHUIIBI, MHKPOCKON, HAa0Op peakThBOB, (aphopoBbie dYalIKh, CTEKISHHBIC MAJIOYKH,
CTCKJISIHHBIE TPOOMPKH, TIPOMBIBAJIKH, CTYNKH C TIECTUKOM, PE3WHOBBIE MPOOKH, BOPOHKH
CTCKJISIHHBIC, IITATUBHI JUISI MMPOOUPOK, (GUIBTPOBaJIbHAS Oymara, CIUPTOBBIC TOPEIIKH, TTHUHIICTHI,
JiepKaTenu s TMpOOUPOK, MEPHBIE KOJIObI, MEpHBbIE MPOOWUPKH, YHUBEPCATLHBIN WHIUKATOD,

KOHHYECKHE KOJIOBI.

4.2 UndopmannonHoe odecrneyeHne 00ydeHHs

[lepeuenr pexomeHIyeMbIX YyueOHBIX u3aHUM, HHTepHeT-pecypcoB, AONOJHUTEIBHOU
JIUTEPaTyphl

OCHOBHBIE UCTOYHUKH:

1. Xumus 10 knacc. I'a6puensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,. M: [IpocBemienue,2022.-
128c.

2. Xumus 11 xmacc. TI'abpuensta O.C., OctpoymoB WN.I'., CmagxkoB C.A.,. M: IIpocBemenue,
[Ipoceewenue,2022.-127c.

3. Xwumusa. 10 kmacc. Yriny6néunslii yposens : yueOnuk/ B.B. Epemun, H.E. Ky3ssmenko, B.1.
Tepenun, A.A. Jlpo3nos, B.B. Jlynun; nox pen. B.B. JIyuuna. — M.: IIpocsemienue, 2022. — 446, [2]
C.: WL

4. Xwumwmsa. 11 xmacc. YriyOnénueiii ypoenb : yueOnuk/ B.B. Epemun, H.E. Ky3pmenko, A.A.
Hpoznos, B.B. Jlyaun; nox pen. B.B. Jlyauna. — M.: [Ipocsemenue, 2022. — 478, [2] c.: un.

JloTOJTHUTENIbHBIE MCTOYHUKU:

1. Andunorenosa, M. B. Xumus: yyeOHUK U MPAKTUKYM JUIsl CPETHETO MPO(ecCHOHATBEHOTO
obpazosanmsi / U. B. Audunorenona, A. B. badokos, B. A. [lonkoB. — 2-e¢ u3f., ucnp. u J0M. —
Mocksa: UznatensctBo FOpaiit, 2022. — 291 c.

2. Hlerommxwuna, H. A. O6mas xumus: ydeOnuk mus CIIO / H. A. Hleronmxuna, JI. B.
Munaesckas. — Cankrt-IlerepOypr: Jlans, 2021. — 164 c.

3. Huxonbckuii, A. b. Xumus: y4eOHUK U NMPaKTUKYM JUIS CPEAHEro Mpo¢ecCHOHAIBHOTO
obpazoBanmst / A. b. Huxonbckuii, A. B. CyBopoB. — 2-¢ m31., mepepadb. u jgon. — Mockaa:
WznatensctBo FOpaiit, 2022. — 507 c.

4. Xwumwus: yueOHUK A5 cpeanero npodeccuonansHoro oopazosanus / 10. A. Jlebenes, I'. H.
danees, A. M. T'ony6es, B. H. [llanoBain; mox o6meit pemakuueit I'. H. ®daneeBa. — 2-¢ wm3n.,
niepepad. u mon. — Mocksa: M3garensctBo FOpaiit, 2022. — 431 c.

5. Xwumwus. YroyOnennsiit ypoenb. 10—11 kmaccsl: pabouast nmporpamMma k nuann Y MK
B.B.  Jlynuna:  yueOHo-meToauyeckoe  mocobue /  B.B. Epemun, A.A. JIpo3nos,
N.B. Epemuna, 2.10. Kepumos. — M.: [Ipoda, 2017. — 324, [1] c.

6. Meroauueckoe mnocodue k yueOHuky B. B. Epemuna, H. E. Kyspmenko, B.H.
Tepenuna, A. A. [poznoBa u ap. «Xumus. YrioyOnenusiii ypoenb». 10 kmacc / B. B.



Epemus, AA. HApo3nos, n.B. Epemuna, B. H. MaxonuHa, O.
10. Cumonoga, 2.10. Kepumos. — M.: Jlpoda, 2018. — 339 c. : u.

7. Meroauueckoe nocodue k yueOHuky B. B. Epemuna, H. E. Ky3smenxko, A. A. JIpo3nosa
u ap. «Xumus. Yriyonenusiii yposenb». 11 kimacc / B. B. Epemun, A.A. JIpo3nos, 1.B. Epemuna,
H.B. Bonxoga, H.B. ®upcrosa, 3.10. Kepumos. — M.: [Ipoda, 2018. — 423 c. : u.

8.  Tycesa, E. B. Xumus mis CIIO: yue6HO-MeTommueckoe mocodue / E. B. I'yceBa, M. P.
3uranmmuHa, [, Y. Kynmukosa. — Kaszans: KHUTY, 2019. — 168 c. — ISBN 978-5-7882- 2792-4. —

Texcr:  osnextpoHHblid  //  Jlamp :  3neKTpoHHO-OmOmmoreunas  cucrema. —  URL:
https://e.lanbook.com/book/196096 (mara obpamenus: 14.10.2022). — Pexum poctyna: mis
aBTOPH3. NOJIH30BATEINICH.

9.  Yepnukona, H. }O. Xumus B foctynHom u3noxxeHuu: yueobnoe nocodue ms cro / H. 1O.
UYepHukoBa. — 2-e usl., crep. — Cankr-IlerepOypr: Jlanp, 2022. — 316 c. — ISBN 978-5- 8114-
9500-9. — Texkct: oanekrponnbiii // JlaHb: 3aexkTpoHHO-OMONMMOTeuHass cuctema. — URL:
https://e.lanbook.com/book/195532 (mata oOpamenus: 14.10.2022). — Pexum pgocrtyma: mmis

aBTOPH3. II0JIb30BATEIICH.
10. [lesnurneina, JI. B. Xumus: yaeoHoe mocooue / JI. B. [lleBHunpina, A. Y. AnapHes.
— HoBocubupck: HI'TY, 2017. — 92 c¢. — ISBN 978-5-7782-3345-4. — TeKcT: MEKTPOHHBIHA
// Jlanb: snextpoHHO-OMOMMOTeuHas cucrema. — URL: https://e.lanbook.com/book/118505 (mara
obpamenus: 14.10.2022). — Pexxum gocTyma: st aBTOPHU3. MOIH30BATEICH.

11.  baunos, JI. H. Xumus: yueonuk ana CIIO / JI. H. baunos, W. JI. Ilepdunora, T. B.
CokomnoBa. — 2-e u3a., crep. — Cankr-lletepOypr: Jlans, 2021. — 260 ¢. — ISBN 978-5-8114-
7904-7. — Texct: osnekTpoHHbI // Jlanb: snekTpoHHO-OmOMMoTeuHas cucrtema. — URL:
https://e.lanbook.com/book/167183 (mata oOpamenus: 14.10.2022). — Pexum nocryma: mis
aBTOPH3. MOJIH30BATENECH.

12. Taopuensu, O. C., Jlpicora, I'. I'. Xumusa: kaura s mpernojaBateis: y4ueO.-MeTo.
mocobue. — M. Akagemus, 2012. - 332 c.

13.  Yepuuxosa H. lO., MemepsikoBa E. B. Pemaem 3amaun mo XumMuM CaMOCTOATENBHO:
yaebHoe nocobue / H. FO. Uepnukosa, E. B. Memepsikoa — Canxkr-IlerepOypr: Jlans, 2022. — 328
C.

14. PesnukoB B. A. COopHUK ynpaXHEHMH M 3a7ay MO OPraHUYECKOM XHMMHUU: ydyeOHOe
noco6ue / B.A. PesnukoB — Cankr-IlerepOypr: Jlanp, 2021. — 226 c.

15. Kamycruna A. A., Xanpuenko U. I'., JIubanos B. B. OOmiast u HeopraHudeckast XHMHSL.
[Tpaktukym / A. A. Kanyctuna, U. I'. Xansuenko, B.B. JIn6anos— Cankr-IlerepOypr: Jlans, 2020.
— 152 c.

16. Taopuensu O.C. Xumus: yueb. qust cryd. npod. yueb. 3aBenenuii / O.C. I'abpuenss,
N.I'. OctpoymoB. — M., 2016.- 256 c.

17. Taopuensa O.C. Xumus 1 npodeccuii U CIeNHaTIbHOCTEH TEXHUYECKOTO TPOQHIIS:
YYEOHHK JUTSl CTY[I. yUpexkaeHui cpen. nmpod. oopazosanus / O.C. NabpuensH, U.I'. OctpoymoB. —
4-e uzn., crep. — M. : U3narensckuii neHTp «Akagemusi», 2017. — 272 c.

HNHTepHeT pecypcesr:

1. hvsh.ru—Xypnan «Xumus B mkosey.

2. https://postnauka.ru/themes/chemistry — nekmuum mo xumum Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)
Hayuno-nonynsipubiii  mpoekt «JOnemMeHTbl Oonblioil Haykuw» ((u3uka, XUMHUS, MaTeMaTHKa,
aCTPOHOMHUSI, HAYKH O JKU3HH, HayKu 0 3emiie). HOBOCTH HayKH, KHUTH, HAyYHO-TIONMYJISIPHBIC CTAThH,
JIEKITUH, SHITUKIIOTICIH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)
Caitt nayuHo-monyssipHoro >kypHana «llorenmuany. XKypuan uzmaércs ¢ 2005 r., ¢ 2011 r. —
pazznen «XuMus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)
Caift Hay4YHO-TIOMYJISIPHOTO XypHalia «XuMmus U xxu3Hby. XKXypnan uzgaércs ¢ 1965 r.
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://postnauka.ru/themes/chemistry
http://elementy.ru/)
http://gotourl.ru/4780
http://potential.org.ru/)
http://gotourl.ru/4783
http://www.hij.ru/)
http://gotourl.ru/4785

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTkpblTast 3JIEKTpOHHAs OuOIMOTEKa XumMuueckoro mnoprana «Chemnety, comepxut ydeOHbIE U
MH(OPMAIMOHHbIE MaTepUalibl JJIs IIKOJIBHUKOB W yuyuTened. B Heill MOXHO HalTH y4yeOHUKH 1O
o011eil 1 HeOPraHMYECKON XUMUH, OPTaHUIECKOW XUMHH, MYJIbTUMEANaMaTEepHalbl, a TAKXKe 3a1a9n
XUMHYECKUX OJIMMITHA]] C PEIICHUSIMU, 3a/1a4l BCTYMUTEIBHBIX 9K3aMEHOB ISl a0UTYPUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
Nndopmanmonnsie marepuansl 00 onummnuanax: MOCKOBCKOW Topoackoit, Bcepoccuiickoid,
Menneneesckoit, Mexaynapoanoil. [lpuBeseHbl 3a7auu TEOPETUUECKUX M IKCIEPUMEHTATBHBIX
TYpOB, OJAPOOHBIE pEIIeHHs, CHICKH U GoTorpaduu modeanuTenei.

7. http://gotourl.ru/7179 (http://chem.dist. mosolymp.ru/)
CucremMa AHMCTAaHIMOHHOTO OOyYeHUs, HampaBJeHHAs B IMEPBYI0 oOyepeAb Ha MOATOTOBKY K
OJIUMIIMA/iaM BCEX YpPOBHEH — OT MIKOJBHBIX 10 MexayHapoaHoi. CallT comepXUT OrpoMHOE
KOJIMYECTBO 3a/1a4, CTPYIIUPOBAHHBIX KaK MO TeMaM, Tak ¥ 1o onumnuagam. [Io BceM OCHOBHBIM
paszzenam XMMUU PUBEIEH TEOPETUUCCKUI MaTeprall U pa300paHbl pEIICHUs TUTIOBBIX 3a/1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)
[lopran mno wnHanotexHomorusiM. OCHOBHas 1enb — pa3BUTUE O00Opa3oBaHus B 00JacTu
HAHOTEXHOJOTHI U OJITOTOBKA K MHTEPHET-0JIMMITHAIE 110 HAHOTEXHOJIOTUSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)
Hanéxnas cnpaBounass uHpOpMams 0 XMMHYECKUX AJIEMEHTaX M MX CBOMCTBaxX (Ha aHIJIHICKOM
SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/)
Pycckos3pIuHBINA CAaT O CBOMCTBaX XUMHUYECKUX SJEMEHTOB.

11. http://gotourl.ru/7180 (https:/www.lektorium.tv)
Hexommepueckuit caiiT oHaifiH-0Opa3oBaHMsl, COJIEPKUT MHOTO HHTEPECHBIX 00pa30BaTENIbHBIX
KypCOB M BHJICOJICKIIMH JJIsl IIKOJBHUKOB, CTYACHTOB M yuuTened. ECTh HECKONIBbKO KypcoB IO

XHMUH.
12. http://gotourl.ru/4800 (https://www.cas.org/)
Caiitr Chemical AbstractService — caMblii aBTOPUTETHBI B MHpE XMMHUU HH(OPMAIMOHHBIN
WHTEpHET-pecypc (CalT TUIaTHBIN).
13. http://www.organic-chemistry.org/
[Topran no opraHyeckoil XMMHMH Ha AaHTJIMHCKOM SI3bIKE.
14. http:/www.xumuk.ru
CaiiT 0 XUMHUM: KIaCCUYECKUE YUCOHWKH, CIIPAaBOYHUKH, DHIMKIIOTCINHU, TIONCK OPTaHHUYECKUX H
HEOPraHWYEeCKHUX PEaKUUH, COCTaBIEHUE YPaBHEHUH peaKIuil.
15. http://orgchemlab.com/
CaiiT, MOCBAMEHHBIN MPaKTHYECKON paboTe B jaboparopuu.
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5. KOHTPOJIb U OLIEHKA Pe3yJIbTATOB OCBOCHHUS 00111e00pa30oBaTe/IbHOM

AUCHHUIIIMHBI

KoHnTposib M oOlleHKAa pPacCKphIBAIOTCA Yepe3 AUCIUIUIMHAPHBIC PE3yJIbTaThl,
YCBOCHHBIC 3HAHMS W MPHOOPETCHHBIC CTYJCHTAMH YMCHHS, HaIlpaBJICHHBIC HA
dhopMupoBaHHe O0ITUX M MPO(PECCHOHATBLHBIX KOMITCTCHITHIA.

Oomas/
npogeccuoHa
JIbHAS
KOMIIeTeH I UsI

Pazgen/Tema

Tun oneHOYHbIX MepONnpPUATHI

Paszpen 1. OcHOBBI cTpOeHHS BeliecTBa

OK 01

1.1Ctpoenue aToMOB
XMUMHYECKHX JJIEMEHTOB U
MIPUPOJA XUMUIECKOU
CBSI3U

1. Tect «CTpoeHHE aTOMOB XUMHUYECKHUX
3JIEMEHTOB U IPUPOJa XUMUYECKON CBA3H.

2. 3ajauu Ha COCTABIICHNE XUMUIECKUX (POPMYJT
JIByXaTOMHBIX COEIUHEHHUH (OKCHIOB,
CyIb(pHUIO0B, TUAPUIOB H T.IL.).

3. 3amaHus Ha MHCIOJIb30BAHUE XUMHUYECKOH
CUMBOJIMKA ¥ Ha3BaHUM coelIWHEHUl 1o
HOMEHKJIaType MEXyHapOJIHOTO coro3a
TEOPETUYECKOM M MPUKIAJHOM XUMHM H
TPUBHAJIBHBIX Ha3BaHUM IS COCTaBJICHHUSA
XUMHUYECKUX dopmyn JIByXaTOMHBIX
coeMHeHH (OKCUIOB, Cylb()HUIOB, TUAPUIOB
U T.I.) U APYTUX HEOPTaHUUECKUX

COEIMHEHHUH OTHAENbHBIX KIIACCOB

OK 01
OK 02

1.2 Ieproauaecknii 3aK0H U
tabmuna /.M. Mennenecena

1. Tect «MeTannuyeckre / HEMETaNIMYECKHUE
CBOICTBA, JIEKTPOOTPUIIATENHHOCTE U CPOJICTBO
K JICKTPOHY XUMHUYECKUX DJIEMEHTOB B
COOTBETCTBHE C UX JIEKTPOHHBIM CTPOCHUEM U
[IOJIOXKEHUEM B TIEPUOJIUYECKOMN CUCTEME
xuMu4deckux aneMeHToB .M. MenaeneeBay.
2. IlpakTryeckue 3a/laHns Ha yCTaHOBIICHUE
CBSI3U MEXY CTPOCHHEM aTOMOB XUMUYECKHUX
3JIEMEHTOB M MEPUOJANUECKIM U3MEHEHUEM
CBOMCTB XMMUYCSCKHUX JICMCHTOB U UX
COEJMHEHU B COOTBETCTBHUU C MOJIOKEHUEM
[Iepuonnueckoii cucreMe.
3. [IpakTUKO-OpUEHTUPOBAHHBIE
TEOpPETHUECKHE 3a/laHusl Ha XapaKTepU3aluio
XUMUYECKUX JJIEMEHTOB: «MeTammudeckue /
HEMETaJUTMYECKUE CBOMCTBA,

QJICKTPOOTPHULATCIbHOCTD )51 CpOACTBO K
OJICKTPOHY XHMHYCCKUX  JJICMCHTOB B




COOTBETCTBHE C UX DJIEKTPOHHBIM CTPOCHHUEM H
MOJIOKEHHUEM B TEPHOJUYECKON cHCTEME
XUMHUYecKux 3semeHToB [[.M. MenneneeBa»

Paznea 2. Xumu

YecKue peakinun

OK 01

2.1 TUIbl XUMHYECKUX
peakiuit

1. 3agaun Ha cOCTaBIICHUE YpaBHEHUN
peaKkiuii:

— COeIMHEHMUS, 3aMEITCHUS, PA3JIOKECHUS,
oOMeHa;

— OKHCIIUTEIbHO-

BOCCTAHOBUTEIILHBIX PEAKIU C
WCTIOJTb30BAaHUEM METO/Ia DJIIEKTPOHHOTO
OayaHca.

2.3a1a4yu Ha pacyeT MacChl BEIIECTBA HIIM 00bEMa
ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIICCTRA,
Macce Wi 00bEMY OJTHOTO U3 yUaCTBYIOIINX B
pEeaKLMy BEIIECTB; PACUETEI

Maccel  (00BEMa, KONMMYEeCTBa  BEIIECTBA)
MPOJYKTOB PEaKIIMU, €CIH OJHO W3 BEIICCTB
UMeeT IPHMECH

OK 01
OK 04

2.22neKTpoauTHYECKas
JMCCOLMALUST U MOHHBIN
o0MeH

1. 3amaHus Ha cOCTaBJIEHNE MOJIEKYJIIPHBIX U
HWOHHBIX PEAKIU C y4acTHEM KHCIIOT,
OCHOBaHHU U COJIEH, YCTAHOBIICHUE U3MEHEHHUS
KUCJIOTHOCTH CPEJIbl

2. JIabopatopnast pabota "Turbsl XUMHYECKHX
peakmmit"

Pa3znen 3. CtpoeHue M CBOWCTBA HEOPraHUYECKHX BelIeCTB

OK 01
OK 02
IK 3.1
1K 4.2

3.1Knaccudukanmus,
HOMEHKJIaTypa U CTPOCHHE
HEOPTaHMYECKUX BEIECTB

1. Tect «HomeHKIaTypa 1 Ha3BaHUE
HEOPTaHWYECKUX BEIIECTB HCXOS U3 UX
XMUMUYECKOH (hOpMyYJIBI MITH COCTABJICHUE
XUMUYECKOH (POPMYIIBI NCXO/IS U3 HA3BAHUS
BELIECTBA 10 MEKIYHAPOIHON HIIN
TPUBUAIBHON HOMEHKIATYPE».

2. 3agauu Ha pacyeT MacCOBOM /107U (Macchl)
XUMHYECKOTO 3JIEMEHTa (COSMHEHNUS) B
MoJIeKyJIe (cMecH).

3. [IpakTuueckue 3aganus Mo Kiaccuduxammm,
HOMEHKJIAType ¥ XUMUYECKUM (hopmyam
HEOPraHMYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB.

4. IlpakTHueckue 3alaHus Ha ONIpEICIICHUE
XUMHUYECKON AKTHUBHOCTH BEILIECTB B
3aBUCUMOCTH BHJIa XUMHYECKOU CBS3H U THIIA
KPUCTAJUIMYECKON DPEIIETKH

OK 01
OK 02
IK 3.1

3.2PU3UKO-XUMHAYECKHE
CBOMCTBA HEOPTAHUYCCKUX

BCIIICCTB

1. Tect «OcoOEHHOCTH XMMHUYECKHX CBONCTB
OKCHOO0B, KHMCJIOT, OCHOBaHHﬁ, aMQ)OTepHBIX

TUIPOKCHIOB U CONEN».




1K 4.2

2. 3agaHus Ha COCTaBJICHUE YpaBHEHUI
XMUMUYECKUX PEAKLUN C yYaCTHEM MPOCTHIX U
CJIO’KHBIX HEOPIaHUYECKUX BELIECTB: OKCUOB
METaJUIOB, HEMETAJIJIOB U aM(OTEPHBIX
9JIEMEHTOB; HEOPraHUYECKUX KUCIIOT,
OCHOBaHUI U aM(OTEPHBIX THIPOKCHIOB,
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIINX X
CBOMWCTBA U CIIOCOOBI MOJTyYCHHS.

3.1IpaKTHKO-OPHEHTUPOBAHHBIE TEOPETUUECKUE
3aaHHs Ha CBOWCTBa u
M0JIy4Y€HUE HEOPraHMUECKHUX BEIIECTB

OK 01
OK 02
OK 04

3.3Unentndukarys
HEOPraHUYECKHUX BEIICCTB

1. IIpakTUKO-OPHEHTUPOBAHHBIE 3aJaHUS 110
COCTaBJICHUIO XUMUYECKHUX PEaKLU C ydacTHeM
HEOPraHUYECKUX BELIECTB, UCIOIb3YEMBIX IS
WX UICHTH(HKALINY.

2.Jlabopatopnast pabota: “Unentudukanus
HEOPraHWYeCKHUX BEUIECTB”

Paznen 4. CTpoeHue W CBOIICTBA OPraHMYECKHUX BEIECTB

OK 01
IK 3.1
1K 4.2

4.1 Knaccudukarus,
CTpPOEHHE U HOMEHKJIaTypa
OpPraHM4ecKUX BELIECTB

1. 3ajaHus Ha COCTaBIICHUE HAa3BAaHUM
OpPraHUYECKUX COETMHEHU 10 TPUBUATBHOMN
WA MEKTYHAPOIHON CUCTEMATHYECKON
HOMEHKJIATYypE.

2. 3afaHus Ha COCTaBJIEHUE NOJIHBIX U
COKpAILlEHHBIX CTPYKTYPHBIX (hopMyIT
OpPraHUYECKUX BELIECTB OTAEIbHBIX KJIACCOB.

3. 3agaun Ha oOIpeaeNieHue npocTenuieit
(bopMyIIbI OPraHUYEeCKONH MOJIEKYIIbI, HCXOIS
M3 3JIEMEHTHOTO cocTaBa (B %)

OK 01
OK 02
OK 04
IK 3.1
1K 4.2

4.2CBoiiCcTBa OpraHUYECKUX

COEIMHEHNH

1. 3agaHus Ha COCTABIIEHUE YPaBHEHUH
XMMUYECKUX PEAKIUH C yuacTHeM
OpraHMYECKUX BEIIECTB HA OCHOBAaHUH UX
COCTaBa M CTPOCHHMS.

2. 3a/1aHns Ha COCTABJICHHE YPaBHEHUH
XMUMUYECKUX PEAKINH, HILTIOCTPUPYIOIINX
XMMUYECKHE CBOMCTBA C y4€TOM MEXaHU3MOB
IIPOTEKAHUS JaHHBIX PEAKLUI U T€HeTUYECKON
CBSI3U OPraHMYECKHX BELIECTB PA3HbBIX KIIACCOB.
3. PacueTHble 3a1a4u 10 YpaBHEHUSM pEaKLUi C
y4acTHeM OpPraHMYECKHX BEIECTB.

4. Jlaboparopnass pabora “IIpeBpameHus
OpraHWYeCKUX BEUIECTB IPU HAarpeBaHuu"

OK 01
OK 02
OK 04
IK 3.1

4.3 Unentuduxamnus
OpPraHUYECKUX BEIIECTB, UX
3HaYCHHE U IPUMEHEHHUE B

OBITOBOH

1.HpaKTI/IKO-OpI/IeHTI/IpOBaHHBIC 3aJaHus 110
COCTaBJICHHIO XUMHNYCCKUX peaKL[I/Iﬁ C ydyaCTuemM
OpraHn4Y€CKuX BCUICCTB, B T.4Y.

HCIIOJB3YEMBIX JIA HUX I/I,HGHTI/ICI)I/IKaLII/II/I B




[IK 4.2 MIPOU3BOICTBEHHON

JCATCIPHOCTHU YCJIOBCKA

OBITY ¥ TPOMBIIIUIEHHOCTH.
2.Jlaboparopnas pabora: “UneHTHdUKaLUSL

OpPraHUYEeCKUX COEIMHEHUI OTIENIBHBIX
KJIaCCOB”
Pazgen 5. KuHermueckue W TepMOAMHAMHUYECKHME  3aKOHOMEPHOCTH  HNPOTeKAHUS
XHMHYECKHX Peakiui
OK 01 5.1CKOpOCTh XUMHYECKUX [TpakTUKO-OpHEHTHPOBAHHBIE  TEOPETUUYECKHE
OK 02 peakiuii. Xumudeckoe 3aJjaHdsl Ha aHanu3 (aKTOPOB, BIMSIONIMX Ha
K 3.1 paBHOBecHe M3MEHEHUE CKOPOCTH XUMHUYECKON pEeaKIiH.
K 4.2 [IpakTHKO-OpUEHTUPOBAaHHBIE  3aJaHUs  Ha
npuMmeHeHue npuHiuna Jle-Illarense s
HaXO0XKJICHUS HaTpaBIICHUS CMEIIeHUS
paBHOBECHS XMMHUYECKOW PEaKLMU U aHAJIN3
(bakTopoB, BIMSIONIMX  Ha CMellleHue
XUMHYECKOTO PaBHOBECHS
Paznen 6. PacTBopsl
OK 01 6.111onsTHE O pacTBOpax 1. 3agaun Ha NPUrOTOBJIEHHUE PACTBOPOB.
OK 02 2. TlpakTUKO-OPUEHTHPOBAHHBIC  PACUETHHIE
OK 07 3a1aHus Ha JICTIEPCHBIC CHUCTEMBI,
MK 3.1 HCIIOJIb3YEMBIE B OBITOBOI u
K 4.2 IIPOU3BOJICTBEHHOH J1€ATEIbHOCTH YEJIOBEKa
OK 01 6.2UccnenoBannie CBOWCTB JlaboparopHas padora “TIpuroroBieHue
OK 04 pacTBOpPOB pacTBopoB”
IK 3.1
1K 4.2
Paznen 7. Xumus B ObITY M NPOM3BOACTBEHHOH JeSITEJILHOCTH Yel0BeKa
OK 01 7.1 Xumus B ObITY 1 [Touck u aHamu3 KEMCOB O MTPUMEHEHUHN
OK 02 IPOU3BO, JICTBEHHON XUMHYECKHX BEIIESCTB U TEXHOJIOTHM C y4eTOM
OK 04 NeATeTbHOCTH YeIOBeKa Oyay1eit nmpoheccHoHaIbHOM ESTETLHOCTH 1O
OK 07 TeMaM: UCTOYHHUKH SHEPTUH, OPraHuueCcKue u
[IK4.4 MHUHEpaJIbHbIE YA0OpEeHHUS, IEKaPCTBEHHbIE
BEIIECTBA, OBITOBAST XUMHMSI.




