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1. MTACHOOPT PABOYEN NPOT'PAMMBI JJUCHUILIIUHBI «OBIIAS U
HEOPI'"AHUYECKAS XUMMSA»

1.1. OobaacTh NpuMeHeHUs1 padoyeil MporpaMmal

Pabouas mporpaMma JUCHMIIJIMHBI SBJSIETCA 4YacTbiO OOpa30BaTENIbHOW MPOrpaMMbl B
cootBercTBUM ¢ ®I'OC 1o npodeccun CIIO 18.01.33 JIaGopaHT 1O KOHTPOIIIO KA4eCTBa ChIPbS,
PEAKTUBOB, IMPOMEKYTOUHBIX MPOAYKTOB, FOTOBOW NPOJYKLHH, OTXOJOB IMPOU3BOACTBA (110
OTpacisiM).

1.2. MecTo AuCHMILVINHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl:

Hucummummna  «OOmas W HEOpraHWyeckas  XHMHS»  SBISETCS  YacThIO
o01enpodeCcCHOHAIBHOTO IHUKJIA.

B pamkax u3ydeHHs AUCHUIUTUHBI y oOydarommxcst ¢popmupyrorcs kommnerennuu (OK,
1K), Bkimroyaromue B ce0s1 CmoCOOHOCTD:

OK 01. Bsibupats cmocoObl pemeHus 3anad Mnpo(ecCHOHAIBHOW IeSTEIbHOCTH
HIPUMEHHUTEIBHO K Pa3IMYHBbIM KOHTEKCTaM.

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CpEJICTBAa IOMCKA, aHAIM3a U HMHTEpIpETaLuu
uHpopMalUu U UHPOPMALMOHHBIE TEXHOJOIMM JJsl BBIIOJHEHHUS 3a1ady IpodeccHOHaIbHON
JeSITEIIbHOCTH.

OK 03. [TnanupoBaTh U peain30BbIBaTh COOCTBEHHOE MPO(PECCHOHANTBHOE U INYHOCTHOE
pasBUTHE, NPEANPHUHUMATEIBCKYIO JIEATENFHOCTh B MPOQecCHOHANbHON cdepe, UCIOoIb30BaTh
3HaHU 110 (PUHAHCOBOM IPaMOTHOCTH B Pa3IMYHbBIX KU3HEHHBIX CUTYallUsX.

OK 04. D¢} dexTrBHO B3aMOACHCTBOBATH M pabOTATh B KOJUIEKTUBE 1 KOMaH/IE.

OK 05. OcymiecTBiiTh YCTHYIO M MHCbMEHHYI0 KOMMYHHUKALMIO Ha TOCYAapCTBEHHOM
a3bike Poccuiickoit ®epepanuu ¢ y4eToM OCOOEHHOCTEH COLMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTA.

OK 07. CogneilcTBOBaTh COXPAaHEHHUIO OKPYKAIOIIEH Cpeabl, PecypcocOepexeHuIo,
OPUMEHATh 3HAHUS 00 M3MEHEHUHM KIMMaTa, NPUHLMNBI OepexIMBOro MPOU3BOJCTBA,
3¢ (HEeKTUBHO AEMCTBOBAThH B UPE3BBIYAMHBIX CUTYALIUSIX.

IIK 1.2. IloaroraBnauBaTth mpoObl (KUAKHE, TBEpHble, ra3000pa3Hble) U PaCTBOPHI
3a/laHHOM KOHIIEHTpallud K MPOBEACHMUIO aHallM3a B COOTBETCTBUM C MpaBHJIaMU pabOTHI C
XMMHUYECKHMH BEIIECTBAMH U MaTepHaIaMH.

IIK 4.1. IIlpoBoauTh XUMHUYECKUI U (PU3UKO-XMMUYECKUN aHalIU3 B COOTBETCTBHM CO
CTaHJApTHBIMH W  HECTAHJAAPTHBIMM  METOJMKAaMH, TEXHUYECKMMHU TpeOOBAHUSAMHU U
TpeOOBaHUSMU OXPAHbI TPY/a.

1.3. TpeOoBaHus K pe3yJibTaTaM OCBOEHHS AUCHUIIIHMHBI:

Koa IIK, OK YMenusn 3Hanus
OK 1-5,7 — TIOJIb30BaThCAd  MEPUOJMYECKON | — CHCTEeMaTHYECKYIO
IIK 1.2, 4.1 CUCTEMOH XUMUYECKUX HOMEHKJIATypy
anemenToB JI. 1. Menaeneena; HEOPraHWYECKUX COCAMHEHUI;
— J1aBaTh XapaKTePUCTHKY | — COIMOCTaBIATh (U3MUECKUE U
2JICMEHTA, XUMHUYECKHE CBOMCTBA MPOCTHIX
—  OOBSACHSATH 3aBUCUMOCTD BEIIIECTB U OCHOBHBIX KJIACCOB
KUCJIOTHO-OCHOBHBIX ~ CBOMCTB, COCTMHECHUM, o0pazyemMbIxX
OKHCITUTEIHHO- dJIeMEHTaMH TIOATPYIITT;




BOCCTAaHOBUTEILHOM —  CYIIHOCTh IIPOIIECCOB,

CIIOCOOHOCTH ~ OT  CTPOEHWS, MPOTEKAIOIINX B pasHbIX
YCTOMYUBOCTh CTCTICHH arperaTHbIX COCTOSHMSIX.
OKHCIICHUS, IIPOSIBIISIEMOM

3JIEMEHTaMHU JaHHOU

MOATPYIIIBI.

— OOBACHATH (PUIUKO-XUMUYECKUE
3aKOHOMEPHOCTH B HW3MEHEHUU
IIPOYHOCTU  COEIMHEHUH  (Ha
OCHOBE YYEHHS O XUMHYECKOH
CBSI3N);

— TPaBUIBHO 3aMMChIBaTh
XUMHUYECKHE ypaBHEHUS s
pa3IMYHBIX KJIACCOB PEaKLUH,

BJIAJICTh METOaMHU
AJIEKTPOHHOTO Oananca "
MOJIypeaKLuii;

—  TIOJIB3YSCh CIPaBOYHBIMU
Tadynnamu, IPEJICKa3bIBATh
POTCKAHHS XHUMUYECKUX
MIPOIIECCOB.

1.4. Koin4ecTBO 4acoB Ha OCBOEHHE MPOTrPAMMBbI M CUMILIMHBI:
MaKCHUMaJIbHOW yueOHOU Harpy3Kku oOyuaromerocs 98 4yacos, B TOM 4HCIIE:
00s13aTeIbHON ayJUTOPHON yueOHOUM Harpy3ku o0ydaromierocs: 88 4acos.




2. CTPYKTYPA U COAEPKAHUE JUCTIUITJIMHBI
«OBIIASA U HEOPTTAHUYECKAS XUMMUS»

2.1 O0beM TMCUMIIMHBI M BU/IbI Y4eOHOH padoThl

Buna yueOHoii padoThl Oovem

uacoe
MakcumasibHasi ydeOHasi Harpy3ka (Bcero) 98
O0s3aTesIbHAsI Ay IUTOPHAsI YueOHasi Harpy3Ka o0y4arouerocst (Bcero) 88

B TOM YHUCIJIE:

nabopaTopHbIEC 3aHATHUS 6
IIPAKTHUYECKUE 3aHATUS 10
KoncyabTanum 4
IIpomexyTouHas arrectanus B gopme IK3aMeHa 6




2.2 TemaTn4yeckuii ni1ad u cogepxkanue Aucuumimusl «KOBIIAS U HEOPITAHUYECKASA XUMUS»

HaumeHoBaHue Conep:kanue y4yeOHOIro MaTepuasa, Jad0paTopHble U MPAKTHYECKUE PA0OTHI. Oo0bem OcBoeHHBbIE
pa3aesioB M TeM 4acoB KOMIIETEeHI[UH
1 2 3
Tema 1. BBenenue. Copepxanne yaeOHOr0o Marepuana 2 OK 04.
a) TpeaMET U 33/1a4d XUMUHU; OK 05.
0) 3HaYeHHE HEOPTraHMYECKOW XMMHUU B IMOATOTOBKE Oy ylIero 1adopaHTa; OK 07.

B) XHUMMs U OXpaHa OKpYXKarolleil cpeipl;
I') POJIb OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B Pa3BUTHH XUMUH;

Tema 2. OcnoBHble | ConepxaHue yaueOHOro MaTepuana OK 1-5,7
MOHATHSA M 3aKOHbI | OCHOBHBIE ITOHATHS U 3aKOHBI XUMUH. 2 K 1.2, 4.1
XHMHH. ATOMHO- | a) arom, siIpo, IPOTOHBI, HEWTPOHBI, JJICKTPOHBI, H30TOIIbI, AaTOMHAs Macca, KOJHYECTBO

MOJIEKYJISIPHOE BEIIIECTBA;

yueHue M. B. | 0) BemecTBa (IpOCThIC U CIOKHBIC), HOH, PAUKAIT;

JlomoHocoBa. B) OJKBUBAJIEHT, MOJISIpHAs Macca SKBHBAJICHTA, OOBEMHAsl [IOJIA, MOJSpHAs JIOJIA,

MaccoBas J0JId;
r) 3akoH A. A. ABoraapo, 3aKOH IOCTOSHCTBAa COCTaBa, 3aKOH COXPAHEHHS MacChbl
BEILECTB.
ATtomHO-MosekyssspHoe yueHue M. B. JlomoHocOBa. 2
a) aToMHO-MoJeKysipHOe yueHue M. B. JlomoHOCOBa;
0) cTeXMOMETpPUYECKHE 3aKOHbI M HUX pOJb B AaTOMHO-MOJIEKYJISPHOH TEOPHH, HX
VICIIOJIb30BAaHUE ISl PACUETOB;

Ilpaxmuyeckas paboma. Pemienue 3amad Ha 3aKOHbl XUMHUHU. Pacdyersl 00beMHON H 2

MOJISIDHOM JIOJIEW BEIIECTB, pacyeT SKBUBAJICHTOB BEIIECTB.
Tema 3. | Coneprxanue yq4eOHOTO MaTepuaa OK 1-5,7
XumMuueckasi CBfI3b. | XMMHUUYECKAS CBSI3b. THUIIBI XUMUYECKUX CBSI3E. 2 IIK1.2, 4.1
Tunel XUMHYECKHUX a) OCHOBHBIE XapaKkTEPUCTUKHU CBSI3U: DHEPrusi, JJIMHA, BaJEHTHbBIE YIJIbI,
cBsi3eil. MOJISIPHOCTB;

0) TUIBI XUMUYECKUX CBA3EH: METaJUINYECKas, HOHHAsI, KOBAJIEHTHAs, BOJOPOIHAS;
B) CTENEHb OKUCIICHHUS, IPABUJIA ONIPEIETICHUS CTETIEHN OKUCIICHNUS;
I') DJIEKTPOOTPHULATENBHOCTD, BAJICHTHOCTb;

Tema 4. Twunel | Cogepxanne yaeOHOT0 MaTepuana OK 1-5,7




XHMHYECKHX Krnaccudukanus XuMHUECKUX peaKIHi. I1K1.2, 4.1
peaxkumii. a) 10 TUILy IPEeBpalleHUN (PEaKMU COEAUHEHNUS, PAa3JI0KEHNs, 0OMEHA, 3aMEILEHNUs);
0) 1o croco0y aKTHBAIIMU PEareHTOB (CaMONPOU3BOJIbHBIC, TEPMUYECKHUE,
(doToOXUMHUECKUE, KATAITUTHIECKHUE);
B) [0 THUIYy MEPEHOCUMBIX 4YacTull (KHUCIOTHO-OCHOBHBIE, OKUCIUTEIIBHO-
BOCCTAHOBHUTEJIbHBIC, PEAKIIMN KOMIUIEKCOOOpa30BaHMUs);
OKHUCIUTENIBHO-BOCCTAHOBUTEINIbHBIE PEAKLIUU.
a) OKHCIHUTENN, BOCCTAHOBUTEIIHN, BEIIECTBA C ABOWCTBEHHOM NPUPOAOI;
0) cocraBieHUe ypaBHEHUH OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKLHUM;
paccTaHoBKa KO3(DQHUIIMEHTOB METOJOM 3JIEKTPOHHOTO OajaHca W AJIEKTPOHHO-
HMOHHBIM METOA0M (METOAOM MOIypeakuil);
B) pacyeT MOJIAPHOM Macchl SKBUBAJIEHTA OKUCIIUTENEH U BOCCTAHOBUTEIIEH.
Tema 5. | Coneprxanue y4eOHOTO MaTepuaa. OK 1-5,7
3aKkoHOMepHOCTH 3aKOHOMEPHOCTH NMPOTEKAHMSI XUMUYECKUX peakiil. CKOpOCTh XUMHUUECKON PEaKIIMH. [1K1.2, 4.1
NPOTEeKAHUA a) (QakrTopbl, BIUAIOLME Ha CKOPOCTh (IpUpOJa pearupyrolux BELIECTB,
XHMHYECKHX KOHLEHTpalus, TeMIEparypa, Karajau3aTop, IUIOW@AAb  CONPUKOCHOBEHHMS
peakuuii. Ckopoctb pearupymoIrx BeIIeCTB, AaBJICHUE);
XHMHY€ECKOH 0) 3aKOH JAEHCTBYIOUIMX MacC, KOHCTAHTa CKOPOCTH PEaKIUH.
peaKuuu. B) mnpasuio Baut-T'odda;
XumMnueckoe I) KaTaJIUTHYECKHE PEaKIH; TOMOT€HHBINA 1 I€TePOTreHHbIN KaTallu3.
paBHOBecHeE. XHMHYECKOE PaBHOBECHE.
a) oOpaTuMble U HEOOpaTUMBbIE PEaKLIUU, XUMHUECKOE PABHOBECHE;
0) KOHCTaHTa pPaBHOBECHS;
B) npunuun Jle Ilarense.
Tema 6. PactrBopsl. | Conepxanue yueOHOro Marepuarna. OK 1-5,7
Konuenrpanuu PacTtBOpBI. IIK1.2, 4.1
pacTBOpPOB. a) o0mue cBeJeHHs O PaCTBOPAX, pACTBOPUMOCTH BEIIECTBA, PACTBOPUTEIH.
0) coBpeMeHHas TEOpHs PaCTBOPOB, FMIPATHI, COJIBBATHI, KPUCTAJUIOTUAPATHI.
B) PpacTBOPBI HEIIEKTPOIUTOB, 3aKOHBI Payis;
I') PacTBOPHI JIEKTPOIUTOB, CUIbHBIE U CI1a0bIe SJIEKTPOJIUTHI;
1) 3aKoH pa3dasieHus OcTBaIBA.

KoHuenTpauuu pactsopa

a)

MacCoBas N0Jid paCTBOPCHHOI'O BCUICCTBA,




0) MoJIsIpHAst KOHIICHTPAIIHS;

B) MOJISIpHAS KOHIIEHTPAIIUS YKBHBAJICHTOB;

r) THUTP;

J) TIEPEXOJl OT OJIHOTO BBIPAKCHUS KOHIIEHTPALIUHU K APYTOMY.

ITonsitue o pH pactBopoB. ' maposnms coneit. bydepHbie pacTBOPBHI.

a) HMOHHOE NMPOU3BEICHUE BOJIbI;

0) BomopomaHBI Mmoka3atensb pH, onpenenenne pH B pa3muuHBIX pacTBOpax;

B) THIPOJIH3 COJCH, TUIIBI THAPOIIN3a, (PAaKTOPHI, BIUSIONINE HA CTEIICHb THPOJIH3a;
r) noHsTue 0y(hepHbIX paCTBOPOB.

Ilpaxmuuecxas paboma. PactBopsl. KOHIIEHTpaIuy pacTBOPOB.

Tema
Homenkiiatypa
CBOMCTBA
HEOPraHu4ecKux
BelIeCTB.

Copepxanue yaueOHOro MaTepuara.

Kucnotsl. Knaccuduxanus. [lonydenue.

a) mnpeicTaBiieHUs o Kuciorax u ocHoBaHusx no M.H. bpencreny, I'.H. JIstoucy, I
ITupcony, conpsiKeHHbIE KUCIOTHI U OCHOBAHUS;

0) knaccuduranus KHCJIOT: KHCJIOPOJICOICpKAIIIHE, OECKHUCIIOPOIHbIE,
NEPOKCOKHUCIOTh,  CUJIbHBIE, Cilabble, OAHO-, JIBYX-, MHOT'OOCHOBHBIE,
HEUTpaJbHBIE, 3apPsHKEHHBIE, CONPSKEHHBIE.

B) MOJIyu€HHE KUCIOT (M3 2JIEMEHTOB, peakisiMU 0OMEHa U THAPOJIU3A).

duznueckre 1 XUMUYECKHE CBOMCTBA KHUCIIOT.

a) (usnueckue cBOCTBA KUCIOT.

0) XMMHYECKHE CBOWCTBA KUCIIOT:

— OECKHUCIIOpOJIHBIX: PpEaKUuH HEeWTpaau3alMu C aKTUBHBIMH MeETaJUlaMH, C
OKCHJIaMH, C COJIIMHU, OKUCIINTEIIbHO-BOCCTAHOBUTENIbHbIE CBOWCTBA;

—  KHCIIOPOACOJEPKAMIMX: IIKalTa KHCIOTHOCTH, CHJa KUCIOT (CpemHue, cialble,
CHJIbHBIC), OPTO-, METa-, MUPO-KUCIOTHI, PEaKIUH C MeTalIaMH, OKCHIAMH,
THJIPOKCUIAMH, COJIIMHU, OKUCIIUTEIbHO-BOCCTAHOBUTENbHbIE CBOMCTBA.

OcnoBanus. Knaccudukanus. [Tomyuenue.

a) ocHoBanus no M.H. bpenacreny u no I'.H. JIstoucy;

0) mnoay4yeHHe TUAPOKCUIOB: peaKUUsSIMU HEHUTpaau3allud, U3 OCHOBHBIX OKCHJIOB C
BOJIOM, IIEPOKCUIOB METAUIOB C BOJOW, pPEaKUMAMHU COJEH CO ILIEI0YaMH,
JNEKTPOXUMHYECKOE ITOIYUYCHHUE.

dusnyeckre U XUMUYECKHUE CBOMCTBA OCHOBAHUH.

a) (uU3NYECKHE CBOWCTBA OCHOBAHU;

OK 1-5,7
I1K1.2, 4.1




0) XUMHUYECKHE CBOMCTBA: pEAaKIMW C KHCIOTaMH, KHUCIOTHBIMA OKCHIAMH,
HEMETAIIAMU;
B) KOMIUIEKCHBIC THAPOKCH]IBI METAJLIOB.

Conun. Knaccuduxanus. [Tonyuenue.

a) kimaccuukanus CcoJiei: cpeaHue, KHUCIble, OCHOBHBIC, JBOWHBIC, OPraHHYECKHE,
KOMILJICKCHBIC.

0) moJIydeHHE COJIeH: peakIMH KHCJIOT C OCHOBAaHMSMH, PEAKIIMd OCHOBaHUH C
KHCJIOTHBIMH OKCHJAMH, PEAKIUHA KHCIOTHBIX OKCHUJIOB C OCHOBHBIMH OKCHUIAMHU H
OCHOBAHUSIMHU, PEAKIIMH METAJUIOB C HEMETAJIJIaMHU.

XUMHYECKHE CBOMCTBA COJIEH.

a) TEPMHYECKOE Pa3JIOKEHHE,
0) peakuuu ¢ KUCIOTaMHU, OCHOBaHUSIMH U IPYTHUMHU COJISIMU;
B) TEHETHYeCcKas CBS3b MEKAY KJIaCCAMH HEOPIraHWYECKUX COSTMHEHUI.

Konmponvnas paboma. Knaccel HeOpraHuuecKol XUMHUHU.

Tema 8. MeTa/IbI.

Copneprkanue ydeOHOro Marepuarna.

O6H_[8.SI XapaKTCPUCTHKA MCTAJIJIOB, (I)I/I3I/I‘leCKI/Ie n XUMHUYCCKUC CBOﬁCTBa, 06H_[I/Ie
CIIOCOOBI IMOJIYUYCHHUA MCTAJLJIOB.

a) ol0mas xapakTepucTuka MeTainoB B [lepuogmdeckoit cucreMe XHUMHUYECKUX
anemenToB /I. 1. Menpeneena;

0) ofmme CBOMCTBa METAJUIOB: OTHOIIEHHE K HemeTauiaM (K KHCIOpOHY, rajoreHam,
azoty, cepe, dochopy, yriepoay); OTHOUIEHHE K CIIOXKHBIM BeliecTBam (K BOJIE,
pacTBOpaM KHUCIIOT, OCHOBAHUH U coieil);

B) o00mue cnocoObl NOJy4YeHUs] METAJIJIOB.

Cnnael. Koppo3ust MeTaos.

a) CIUIaBHI,
0) TOHATHE KOPPO3UH, XUMHYECKast KOPPO3HUS, INEKTPOXUMUYECKAsT KOPPO3HS; CIIOCOOBI
3alIMTHl METAJUIOB OT KOPPO3HH.

[I{eno4HkIe METAIIBI.

a) o0mas xapakTepuCTHKa 3JIEMEHTOB | rpynmbl riaBHOW MOArPYMNIBI EPHOJUYECKON
cucrtemsl [. 1. MeHpeneeBa;

0) XapakTepuCTUKAa HATpus M Kajus, UCXOJS W3 HUX IOJOKEHHUS B IMEPHOIUYECKON
CUCTEME, C TOYKUM 3pEHUs TEOpPUM CTPOCHMsS aTOMa, CTEIEHU OKHUCIICHMS,
pacnpoCTpaHEHHUE B IPUPOJE, MTOJIyYEHUE, CBONCTBA;

B) COEAMHEHMsI HATPMsI M KaJlusl, OKCHJIbI, TUIPOKCHUIBI, COJH;

OK 1-5,7
I1K1.2, 4.1
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r) OuoJIorHYecKast pojb;
1) TPUMEHEHHE B MEIMIIMHE U HAPOJIHOM XO0351CTBE COSMHCHHI HATPHSI U KaJusl.

[llenoyno3eMenbHBIC METAJLIbI.

a) o0mas xapakTepucTuka MeTaioB Il rpymnmel ri1iaBHOM MOATPYIIIBI NEPUOIUYECKON
cuctemsl J. 1. Menaeneena.

0) XapakTepUCTUKA KaJIbLIUg U MarHus, UCXOAS U3 UX IOJOKEHUS B IEPUOJUYECKON
CUCTEME, C TOYKHM 3pEHMS TEOpPUU CTPOCHUSA aroMa, CTENEHU OKHUCIICHMS,
pacupocTpaHeHue B IPUPOJIE, IIOJyYEHHE, CBOMCTBA.

B) CBOICTBa COGAMHEHUI MarHus U KaJlbLus;

I) OKCHJbI, TUAPOKCUIBI, CYIb(aThl, KAPOOHATHI;

1) Ouoyoruyeckasi poJib Kajablius U MarHus;

€) NpUMEHEHUE B MEAMIMHE M HApOAHOM XO3SHCTBE MarHus, KajdbLUs U HX
COEIMHEHUI.

AJTIOMAHUHA.

a) XapaKTepUCTHKA AJFOMUHMSA, UCXOS U3 €ro MOJOKEHUS B IEPUOINUECKOI cucTeme, ¢
TOYKM 3pEHUSI TEOPUM CTPOCHUS aTOMA, CTEIEHU OKHUCIICHHs, PacIpOCTPaHECHHE B
IIPUPOJE, MOJyYEHUE, CBOMCTBA;

0) coeauHEHMs alOMHUHUA, aM(OTEPHBIM XapakTep OKCUIa alIOMUHHUSA U THIPOKCHA
AJIOMUHUS;

B) Ouonoruueckas poJib, IPUMEHEHHE B METUIIMTHE U HAPOJHOM XO34HCTBE COCUHEHUM
AJIOMUHUSL.

MeTannsl 1o004YHOM noArpynmnsl | rpynmsl.

a) o0ImIas xapakTepruCTUKa JIEMEHTOB | rpymmbl, TOOOYHOM MOATPYIIIBI IEPHOTUIECKON
cuctemsl J[. 1. Menaeneera;

0) XapakTepucTHKa MeIu W cepedpa, UCXONsi M3 WX TMOJOXKEHUS B TMEPHOIUYECKON
CUCTEME, C TOYKHM 3pCHUA TCOPHU CTPOCHUA aTOMa, CTCIICHU OKHCIICHUA,
pacmpocTpaHeHHe B IPUPOJIE, TTOTyUEeHUE, CBOWCTBA;

B) COCIUHCHUA MCIU, OKCHUJbI U THAPOKCHUbI, KOMIIJICKCHBIC COCITMHCHM

r) coeauHEHHs cepedpa, OKCu cepedpa, HUTpaT cepedpa, KOMIUIEKCHBIE U KOJUIOUTHBIE
coeTMHEHUS cepebpa;

1) Owuororudeckast poib MeIu, cepedpa;

€) NpUMEHEHHUE B MeJIMIMHE U HAPOJIHOM XO035HUCTBE COeIMHEHHI Meu, cepedpa.

Mertamiel nobouHoi nmoarpynmna Il rpynmsr.

a) obmas  xapakrepuctuka diemeHToB Il rpynmel  moGo4HOM  moArpymmel
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nepuoauyeckoit cucrtemsl 1. 1. Menneneena;

0) XapakTepUCTHKa ILMHKA W PTYTH, UCXOJd M3 HUX TOJOXEHHUS B IEPUOJAMYECKON
CUCTEMEe, C TOYKH 3pPEHHUS TEOPHH CTPOCHHS aToMa, CTEICHU OKHUCIICHHS,
pacmpocTpaHeHue B IPUPO/IE, OTyUYeHHUE, CBOMCTBA;

B) COCIMHCHMS ITUHKA, OKCUJ U THIPOKCHU]I ITMHKA, COJIM IIUHKA,;

r) COCAMHEHUS PTYTH, OKCUIBI PTYTH, COJIU PTYTH.

1) OuoJIorHYecKass pojb IIMHKA, BIMSHUE COCJUHEHUW PTYTH HA KHBBIC OpPraHU3MBI;
MPUMEHEHUE COCAMHEHUN PTYTH U IIMHKA B MEJIMIIMHE, B HAPOJAHOM XO35HCTBE.

Mertamibel no6oyHOU noarpynns! VI rpynmsl.

a) oOmas XapakTepucTuka odieMeHToB VI rTpynmbel  1mOOOYHOW — MOATPYIIIEI
nepuoauyeckoit cucrtemsl 1. 1. Menneneena;

0) XapakTepuCTHKa XpOMa, UCXOJS U3 €ro IMOJIOKEHUs B NEPUOAMYECKOI cucTteme, ¢
TOYKM 3pEHHUSI TEOPUU CTPOCHHUS aToMa, CTEIICHW OKHUCIICHHs, PAacIpOCTPAHEHUE B
IIPUPOJE, IOJyYEHUE, CBOMCTBA;

B) COEIUHEHUS XpOMa: OKCHU[IbI, THAPOKCH/IbI, XPOMAThI, TUXPOMATHI;

I) OKHUCIUTEIbHBIE CBOMCTBA coenqnueHnit xpoma (VI);

J1) OuoJioruyeckasi pojib Xpoma, IpMMEeHEHHE COSIMHEHUH XpoMa.

Metannsl nobounol noarpynmns! VII rpynmnsl.

a) oOmas xapakrepucTuka »diemMeHToB VII  rpymmel, mnoOOYHOW MOATPYIIIBI
nepuoauueckoit cucremsl 1. 1. Menneneena;

0) XapakTepUCTHKa MapraHiia, HCXO/Js U3 €ro MOJ0KEHHUs B MEPUOIMYECKOI cucTeMe, C
TOYKU 3pEHUSI TEOPUM CTPOECHUS aTOMA, CTEIEHU OKHUCIICHMs, PacCIpOCTpaHEHUE B
IIPUPOJE, MOJyYEHHE, CBOMCTBA;

B) COEJIMHEHUS MapraHiia: OKCHU/bI, THIPOKCH/IBI;

I') MapraHioBasi KUCJIOTa, Kalus IIePMaHTaHaT, €ro OKUCIUTENIbHbIE CBOWCTBA B KUCIIOM,
HEHUTPaAJIbHOW M IIEJI0YHOMN Cpelax;

1) 6rosnoruyeckas pojib Mapraiia, IpUMEHEHUe KaJlusl IepMaHraHata B MeJUIIMHE.

Mertansl nobounoit noarpynmsl VIII rpynmsl.

a) obOmass xapakrtepuctuka oiaemeHToB VIII  rpynmbl  moGo4HOM — MOArpPYMIIEI
ITepuoanueckoii cucremsl [. . MeHnneneea;

0) XapakTepuCTHKa XeJe3a, UCX0ls U3 ero nojoxenus B Ilepuonmueckoil cucreme, c
TOYKHM 3pEHHUSI TEOPUU CTPOCHHUs aToMa, CTEIICHW OKHUCIICHHS, PAaCIPOCTPAHEHUE B
IIPUPOJE, MOJyYEHUE, CBOMCTBA;

B) COEIUHEHMs XKeJle3a: OKCUIbI, THAPOKCHIIBI, COJIN JKENIE3a;
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r)

Ouosornyeckas poJib Xkeie3a, IPUMEHEHHE JKelle3a U ero COeAMHEHUM B MeAULIHE U
HAapOJHOM XO35I1CTBE.

Ipaxmuueckasa paboma. CBOICTBa COEAMHEHUI METAILIOB.

Jlabopamopnas paboma. KauecTBEHHBIE PEAKLUU HA KATHOHBI METAJUIOB MOOOYHBIX
noarpyn [-VIII rpym.

Konmponvnas paboma. Metaibl.

Tema 9.
Hemera/uibl.

CopepxaHue yaueOHOro Marepuana

OO01mast XapakTeprCTHKa HEMETAJIOB, OOIIHME CBOMCTBA HEMETAJIIIOB.

a)

o0mas xXapakTepUCTHKAa HeMeTauioB B lleprognyeckol cUCTEME XHUMHYECKUX
anemenToB JI. M. Menneneera;

0) oOmue cBOMCTBAa HEMETAJIOB;

B) 3aKOHOMEPHOCTHM B HW3MEHEHUU CBOWCTB OKCHUJIOB, THAPOKCHIOB B MEpuUOAax M
rpynmiax.

["anoreHsl.

a) obmas xapakTtepuctuka snemeHToB VII rpynmsl mepuogmdeckoi cuctemsl JI. U.

0)

B)

r)
)

¢)

MenneneeBa. O01as xapakTepUCTHUKA TaJOTEHOB;

XapaKTEPUCTUKA 3JIEMEHTA, UCXO/Is U3 €ro MOJIOKEHUSI B MEPUOJUUECKOIN cUcTeME, C
TOYKM 3pEHUST TEOPHUH CTPOEHUS aTOMa, BO3MOXKHBIE CTENEHU OKHUCICHUS,
¢u3uyeckue CBOMCTBa, paclpoCTpaHEHHE B MPUPOJE, CIOCOOBI IMOJTYyYSHHMS,
XUMHYECKHE CBOIMCTBA,

BAKHEWILIME COEAMHEHUsl XJIOpa: XJOPOBOAOPOJ, COJISIHAs KHUCIIOTA, XJIOPUABI, UX
IIOJIy4EHHUE U CBOMCTBA;

KHCIJIOPOJIHBIE COEIMHEHHUS XJI0pa;

Ouosoruyeckasi posib raJoreHoB, IpUMEHEHHe XJiopa, Opoma, HoJa U UX COCIMHEHHH
B MEJIMLIMHE U HAPOJHOM XO35HCTBE;

raJIOTeHbl M OKpYXKarouias cpesa.

XaJILXOr'€HEI.

a)

0)
B)

oOmrasi xapakTepucTHkKa 3j1eMeHToB VI rpymmbel nepuogudeckoi cucremsl JI. .
Mennieneesa, 00111asi XapaKTEPUCTUKA XaIbKOTCHOB,;

KHCIIOPOJI, AJIZIOTPOIINS KHCIOPO1a, COSAUHEHHS KUCIOPOAA ¢ BOLOPOAOM;
XapaKTEPUCTUKA CEPBl, UCXOMS U3 €€ MOJIO0KEHUS B IIEPUOJUYECKON CUCTEME, C TOUKH
3peHHs. TEOPUM CTPOEHHUS] aTOMa, BO3MOXKHBIE CTENEHU OKHCICHHA, (PU3HMUECKue
CBOWCTBA, PpAacCHpOCTPAHEHHWE B TMPHPOJE, CIOCOOBI MOJNYYCHHS, XHUMHYECKHE

OK 1-5,7
I1K1.2, 4.1
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CBOMCTBA;

BaXHEHIIINE COSAMHEHUS CEPhI: CEPOBOAOPOI, Cynbduabl, okcuabl cepsl (IV) u (VI),
CEpHHUCTAs KUCIIOTA, CYIb(PUTHL.

cepHas KHUCJIOTAa, XMMHUYECKHE CBOICTBAa pa30aBICHHONM W KOHLEHTPUPOBAHHOMN
KHCJIOTHI, TEXHHKA 0e301acHOCTH pu padoTe, cynbdatsl;

THOCEPHAsi KUCIIOTA, THOCYNb(AT HATPHS;

Ouosoruveckasi poiib XaJabKOI'€HOB;

IPUMEHEHUE KHUCIIOPOAA, CEpPbl M HUX COECJUHEHMM B MEIUIMHE U HApOJHOM
XO0351CTBE.

Hewmerannsl V rpynisl.

a)
0)

3)
)

o011as1 XapakTepUCTUKA JIEMEHTOB V IPYIIIbl [NIABHOW MOJArPYIIbI IEPUOIUIECKOM
cucremsl [. 1. Menaeneesa;

XapaKTepUCTHKa a30Ta, UCXOAS U3 €ro IMOJIOKEHUS B IMEPUOJUYECKON cHucTeme, C
TOYKH 3PEHUSI TEOPUU CTPOCHHS aTOMa, CTETIEHU OKUCIICHUs, (pu3nyecKre CBOWCTBA,
pacrpocTpaHeHHEe B NPUPOAE, CHOCOObI TONy4eHHUs, XHMHUYECKHE CBOMCTBa.
Baxxneimme coemHEHN a30Ta;

aMMMaK, €ro CIocoObl MONydyeHHs, (pHU3MuecKue U XuMudeckue cpoiictBa. Conu
aMMOHWUSI, CIOCOOBI MTOJTyYSHHS, CBOWCTBA,

OKCH/IBI a30Ta, a30TUCTAast KUCIOTa, HUTPUTHI.

a30THasg KHCJIOTa, CIOCOOBI TONIydeHUs, (U3MUECKHEe M XHWMHUUYECKHE CBOWCTBA,
TeXHUKa 0€30aCHOCTH NpU paboTe, HUTPATHI.

docdop, amnorponus pochopa, pusnueckre 1 XMMUUECKHUE CBOMCTBA;

okcuibl hochopa, pochopucras KucioTa u ee coiu, HochopHas KUCIOTa U €€ COJIH;
Ouosiornyeckas pojb azoTa u gpocdopa;

IpUMEHEeHHE B METUIIMHE M HAPOJAHOM XO03siiCTBE a30Ta, (pocdopa u MX COeAUHEHUI.

Hewmeramns! [V rpynnsl

a)
0)

o0I1ast XapakTepUCTUKA AIEMEHTOB [V rpynimbl, TIaBHOM MOATPYIIIEI TEPUOTUIECKON
cuctemsl J[. 1. Menaeneera;

XapaKTEepUCTUKA YTIEpoJa, UCXOAS U3 €ro MOJOKEHUS B MEPUOANUECKON cucTeMe, ¢
TOYKH 3PEHUS TEOPUH CTPOCHHS aTOMa, CTENICHU OKHCJICHUS, aJJIOTPOIUS yriepoa,
azcopOLus, pacipocTpaHeHHE B IPUPO/Ie, TOTyYEeHUE, CBONCTBA;

OKCH/IBI YTIIEpO/Ia, UX TIOJyUYCHHE, CBOMCTBA;

YTOJbHasl KUCJIOTA U €€ COJIU;

CpaBHUTEJbHAS XapaKTEPUCTHKA KapOOHATOB M THIPOKApPOOHATOB;
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e) kpemHuii, okcua kpemuus (IV), kpeMHUEBas KHCIOTA, CUIMKATHL;

’K) Omoisioruyeckast pojb yriepoja;

3) NOpUMEHEHUE B MeJMIMHE U HAPOJIHOM XO035HCTBE YIiiepoJa U ero COeTMHEHUN.
Hewmeramnst [II rpynmst. 2
a) XapakTepucTuka Oopa, MCXOJIl U3 €ro IOJIOKEHHUS B MEPUOJUYECKON CUCTEME, C

TOYKU 3PEHHUS] TEOPUU CTPOCHHSI aToMa, CTENEHH OKHCIICHHUS, PAclpOCTpaHCHHE B
pUpoJie, OTyYeHHEe, CBONCTBRA;
0) coeamHEeHHS Oopa: OKCHI OOpa, OOPHBIC KHCIOTHI M UX COJIH.

Jlabopamopnas paboma. KauecTBeHHbIE peaklliy HA AHUOHBI. 2
Jlabopamopnass paboma. T'eHeTnueckass CBsI3b MEXKAY KilaccaMd HEOPraHMYECKHX 2
COE€IMHEHUI.

Ipaxmuuecxas paboma. CBONCTBa HEMETAJLIOB. 2
Ilpaxmuuecxas paboma. Penienne 3ana4d 1o o01meld 1 HeOPraHUIeCKOW XUMHH 2
Konmponvnas paboma. Hemetanibl. 2
Koncyabranus 4
IIpome:kyTouyHas arTecranus B gopMe JK3aMeHa 6
Bcero: 98

OcBoeHue JUCHHUIIIIMHBI MOXCT OBITh pcain30BaHO C TMPUMCHCHUCM JSJICKTPOHHOI'O 06y‘~I€HI/I$[, JUCTAaHIIMOHHBIX 06p330BaTeJ'IBHBIX
TEXHOJIOTHH B COOTBETCTBHHU C I[lomoxkeHueM o MMPUMCHCHUHN SBJICKTPOHHOT'O 06y‘IeHI/I${, JAUCTAaHIIM OHHBIX 06paSOB8.TeJ'IBHLIX TEXHOJOr Ui npu

peanu3anuu 0o0pa30BaTEIbHBIX MPOrpPaMMaM CPEIHETrOo MPOGEeCCHOHATBHOTO 00pa30BaHMSs, YTBEP)KIEHHOTO MpejceaaTeNieM yYeHOTO COBETa
OI'bBOY BO «VI'TVY».
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3.YCJIOBHUA PEAJIM3AIIMA PABOYEN MPOT'PAMMBI JUCIHUILIAHBI
«OBIIAS U HEOPTTAHUYECKAS XUMMSA»

3.1.Tp660BaHHH K MUHHMAJIbHOMY MaT€PHAJTBbHO-TEXHUIECCKOMY o0ecnevYeHuIo

Peanu3anus pabodeii mporpaMMbl TUCIUTUTHHBI TPEOYeT HAIMYUS KaOMHETa XUMUYECKUX
JUCIUILINH, JIa0opaTOpUH 00IIel U HEOPraHUYECKOW XUMHUH.

OcHameHHOCTh KaOWHETAa XMMHYECKUX JUCHUIUIMH: [OCAJI0OYHBIE MecTa JUis
oOydaromuxcsi, padouee MeCTO MpernojaBaTelis, J0ocka ydeOHas, MepPCOHAIbHBIA KOMIIBIOTED,
MIPOEKTOP, IKpaH, KOJOHKH, TEIEBH30p, MPUHTEP, yueOHOe 000pyHOBaHUE, CTCHIbI, IIIAKATHI,
yueOHO - MeTOANYECKas JOKYMEHTaIH.

OcHaileHHOCTb JJabopaTopuu o0IIe 1 HeOPraHWYECKOW XUMHUU: MOCAI0YHbIE MECTa JIJIs
oOydaromuxcsi, padouee MeCTO MpernojaBaTelis, 0cka ydyeOHas, MepCOHAIbHBIH KOMIIBIOTED,
MPOEKTOpP, SKpaH, KOJIOHKH, TEJIEBU30p, NPUHTEP, XUMHYECKHE PpEaKTUBBI, JlabopaTopHas
nocyza, yuedbHoe o0opynoBaHue, yaeOHO - METOIUYeCKasi JOKYMEHTAIIHSL.

BreiTsokHON 1mIKad, 7Ta0OpaTOpHBIEC CTOJIBI, XWMHYECKas IIOCY/Aa, OJJIEKTPUYCCKUE ILUIUTKY;
CYLIWJIBbHBIN 1IKad, TepMOMETpPbI, 0aHs KOMOMHUPOBaHHAS.

3.2.AudopmanuonHoe odecneyeHne o0y4eHust

[lepeuens pexoMeHIyeMbIX y4eOHBIX H3aHui, HTepHET-pecypcoB, MOMOITHUTEIbHOM

JUTEPATYPBI
OcCHOBHbBIE HCTOYHUKH:
o boromonora, M. B. Heopranmmueckas xwmwusi : ydeOHOe mmocobme / W. B.

Bboromonora. — Mocksa : UHOPA-M, 2021. — 336 c. : un. — (ITPO®Unw). — ISBN 978-5-98281-
187-5. — Tekcr : anekTpoHHBIN. — Pexum noctyna: https://znanium.com/read?1d=398927

. Weanos, B. I'. Heopranndeckas xumusi. Kparkwuii kypc / B.I'. IBanos, O.H. I'ea.
- M.: KYPC: HUIL] UH®PA-M, 2019. — 256 c. — ISBN 978-5-905554-60-5. — Tekcr :
ANIEKTPOHHBIN. — Pesxum nocrtyna: https://znanium.com/read?1d=355750

. BbpeitkoBa, A. JI. O6mas u Heopranuveckas xumus : npaktukym st CITO / A. J1.
bpritkoBa. — Capatos : [Ipodobpaszosanue, 2020. — 124 c. — ISBN 978-5-4488-0687-2. — Tekcr

SNEKTPOHHBIA // DNEKTpOHHBIM pecypc 1udpoBoit obpa3oBatensHOil cpeast CIIO

PROFo6pa3zoBanue : [caiit]. — pexuM JOCTYyTIA:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/92126

JlonoJIHUTEIbHbIE HCTOYHUKH:

. bontpomerok, B. B. Heopranwueckas xumus : mocoOue I TOATOTOBKH K
LEeHTpaIn30BaHHOMY TecTupoBanuio / B. B. bonrpomerok. — Munck : Terpanut, 2019. — 288 c. —
ISBN 978-985-7171-24-8. — TekcT : DJIEKTPOHHBIH // DIEKTPOHHBIA pecypc HHU(PPOBOH

o0Opa3oBatenbHON cpenbl CIIO PROFo6GpazoBanue : [caiT]. — Pexum
nocrtyna: https://profspo.ru/webreader/web/viewer.php?publicationld=books/88827

. Bacunesckas, E. M. Heopranmueckas xumms : ydyeObHoe mocobue / E. U.
Bacunesckas, O. U. Ceuko, T. JI. IleBuoBa. — Munck : PecnyOnukaHCKHII HHCTUTYT

npodeccuonabHoro oopazosanus (PUIIO), 2019. — 246 c. — ISBN 978-985-503-901-4. — Tekcr
JNEKTPOHHBIA  // BHeKTpOHHHH pecypc 1udpoBoil obpazoBarenbHOU cpensl  CIIO

PROFoGpa3oBanue [caiit]. — Pexxum
noctyma: https://profspo. ru/webreader/web/wewer php?publicationld=books/93429
. CrenanoBa, A. K. OOmas u Heopranmdeckas xumus. OpraHuyeckas XUMHUS :

METOJMYECKHE YKa3aHUs K JabopaTopHbIM padotam / Anekcanapa KoncrantunoBHa CtenaHoBa
; YXTUHCKMHA TOCYAApCTBEHHBIM TEXHUYECKUN YHUBEpCUTET, MHAYCTpUaIbHBIA WHCTUTYT
(cpemnero npodeccuoHanbHOTO 00pazoBanus). — YXTa : M31-BO0 YXTHHCKOTO rOCYJapCTBEHHOTO
TeXHH4Yeckoro yHuBepcurera, 2019. — JInga cpennero mpodeccuoHambHOrO 00pa3oBaHUs. —
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https://profspo.ru/webreader/web/viewer.php?publicationId=books/88827
https://profspo.ru/webreader/web/viewer.php?publicationId=books/93429

Tekct : amekTpoHHBIN : 0.11. — TekcT (BU3yasbHBIN) : HEMOCPeACTBEHHBIH. — Pexxum nocryma:
http://lib.ugtu.net/book/41340/

. CrenanoBa, A. K. Xumus. O0mass u Heopranumdeckas xumusa. OpraHnudeckas
XUMHUS  JUIS  CHEHHAbHOCTeH TEXHUYECKOro Mpopuis : METOJAWYECKHE YKa3aHui K
naboparopHeiM  paboram / Anekcanapa KoucrantmHoBHa CremaHoBa ; YXTHHCKUN
rOCY/IapCTBEHHBIH TEXHUYECKUH yHUBEpCUTET, WHAyCcTpHanbHBIi MHCTUTYT (CpeIHEro
npodecCHOHAFHOTO 00pa3oBaHus). — YxTa : M3A-BO VYXTHHCKOTO TOCYIapCTBEHHOTO
TEXHUYECKOTO yHUBepcuTeTa, 2021. — Jlnsa cpeanero nmpodeccruonanbHOro oopasopanus. — 0.11. —
DJNIeKTpOHHAs TMporpaMma (BU3yalibHas). DJEKTPOHHBIC JAHHBIE : JJIEKTPOHHbIE. — Pexum
noctyna: http://lib.ugtu.net/book/41729/ 45 k3.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIIUITJIMHBI
«OBIIAS U HEOPTTAHUYECKAS XUMMS»

HTorossie pe3yabTaThl 00yueHUsI TPOBEPSIOTCS Ha K3aMEHe.

PesyabTaTnl 00yyeHus

(ocBOEHHBbIE YMEHMSl, YCBOCHHbIE 3HAHUS)

®opmMbI U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJbTaToB 00y4eHust

OcBauBaeMble 3HAHHUSA

CHCTEMATUYECKYIO HOMEHKJIATypy
HEOPraHWYECKUX COCIMHEHUN;

TECTUPOBAHUE, KOHTPOJIbHBIE PA0OTHI, DK3aMEH,
WHIUBHIyaJIbHBIC 3a/IaHHs 00 YJarOIMCS

COIIOCTABJISTh ¢busnueckue u
XUMHYECKHE CBOMCTBA MPOCTHIX BEUIECTB
M OCHOBHBIX KJIACCOB  COCAUHEHUH,
00pa3yeMbIX JeMeHTaMU MOJITPYIIIL,

TECTUPOBAHUE, HPaKTHYECKHE paboTHI,
KOHTPOJIbHbBIE paboThI, 9K3aMeEH,
WHIUBHTyaJIbHBIC 3a]JaHHUS 00Y4aIOINMCSI

CYIIHOCTb HPOLECCOB, IMPOTCKAKOIINX B
Pa3HbIX arp€raTHbIX COCTOAHHAX.

TECTUPOBAHHUE, MPaKTUYECKUE paboThI,
KOHTPOJIbHBIE paboThl, HK3aMeEH,
WHJMBUIyaJIbHBIC 3aJIaHUs 00yYarOIUMCs

YmMmenus

— TI0JIb30BaThCS MEPUOJTMYECKON CUCTEMOM | TCCTUPOBAHHME, MIPaKTUYECKUE paboTHI,
XUMHUYECKUX 3JIECMEHTOB J1. W. | KOHTpOJIbHBIE pa0OTHI, IK3aMEH
Menneneena;

— JaBaTh XapaKTEPUCTHUKY AJIEMEHTA; YCTHBI OMpOC, SK3aMEH, WHAWBUIyaJbHbIC

3a/1aHus 00y4JarOIUMCSI

— OOBACHATH  3aBUCHUMOCTb  KHCJIIOTHO- | TECTHUPOBaHUE, MIPaKTUYECKUE padoTHI,
OCHOBHBIX  CBOMCTB, OKHCJIUTEIHHO- | KOHTPOJBHEIE paboThI, JK3aMeEH,
BOCCTAHOBUTEJIBHOM CIOCOOHOCTH OT | MHAWBHyaJbHBIC 3aJaHUSI O0yUYaIOLIUMCS
CTPOCHHSI, YCTONYHMBOCTh CTENEHU

OKHUCJICHUS, MPOSBISEMON 3JIeMEHTaMu
JTAHHOM MOJTPYIIIIBL.

OOBSACHATH (U3UKO-XMMHYECKHE
3aKOHOMEPHOCTH B U3MEHEHUU
IPOYHOCTU COEJUHEHHH (HAa OCHOBE
YUYEHHs O XUMHYECKOH CBA3H);

TECTUPOBAHUE, MPAKTUYECKHE paboThl,

KOHTPOJIBHBIC pa6OTH, 9K3aMCH

MMpaBUJIbHO  3alMCbIBaTb XHUMHWYCCKUC
YpaBHCHUA OJId Pa3IMYHBIX KJIAaCCOB
peaKHI/Iﬁ ) BJI1aACTH METOdaMU

AJIEKTPOHHOT0 OajlaHCca U MOJIypEeaKIInii;

MPaKTUYECKHE pabOThl, KOHTPOJbHBIE PAOOTHI,
DK3aMEH, VHAVBHUyaJIbHbBIE 3aJJaHUs
00yyJaromuMmcest

MOJIB3YACh  CIIPABOYHBIMHA Ta6J'II/II_IaMI/I ,
MMPEACKA3bIBATH MMPOTCKAHUA
XUMHYCCKUX IMPOLECCCOB.

MpakTUYeCKue pabOoThl, KOHTPOJIbHBIC PabOTHI,
OK3aMC€H, HHIAWBUIYAJIbHBIC 3alaHuA
oOy4aromumces
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