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2023 — 2024 yu.ron

IosicHuTeNLHAA 3aIUCKA

[Iporpamma «IloaroroBka k EI'J mo xumMum» cocTaBiieHa B COOTBETCTBUH C 3aKOHOM
P® «O6 oOpazoBanumy», pazpaboTaHa Ha OCHOBE (heIepaIbHOTO KOMIIOHEHTA TOCY1apCTBEH-
HOTO CTaHAapTa o0Iero oOpa3oBaHus MO XMMHUH, paboyeil MporpaMMbl IO XUMHH 32 Kypc
cpemHel (IMOTHOM) OOIel IKOJBI, Ha OCHOBE 0Aa3WCHOTO YpPOBHs 00IIeo0pa3oBaTeIbHON
noarotoBku K EI'D mo xumun . Ona paspabotana ans ydanmxes 10 - 11 kmaccoB u paccun-
taHa Ha 136 Jaca(4 gaca B HE/IEIIO).

Pabouas mporpamma oTpakaeT cofiep>kaHHuEe OCHOBHBIX y4eOHBIX TpEeOOBaHMIA K pe3yiIbTa-
TaM 00yu4eHHsI, KOTOPbIE MOTYT OBITh TOCTUTHYTBI, UCXOAS U3 Y4eOHOIO BPEMEHH, BBIEICH-
HOTO Ha €ro U3y4eHHE B IPUMEPHOM TEMATUYECKOM ILIaHE.

PaGouas mporpamMma Cily>KUT Ul COCTaBJIEHUs pabO4Yero TeMaTUu4ecKoro IiaHa 1o Mnoj-
roroBke yuamuxcs Kk EI'D mo xumun.

Lenu u 3a0auu Kypca:

- H3yYEHUE OCHOBHBIX TEMAaTUYECKUX Pa3JIeIOB, HEOOXOIUMBIX JUIsSl YCIENTHON caaun EqmHo-
ro ['ocygapcTBEHHOro DK3aMeHa M0 XUMHUH.

-3aKperieHre, CUCTEMATH3aIHs U YTIyOIeHHe 3HaHUW ydaluxcs 0 HEOPraHUIeCKOW U Op-
TaHUYECKON XUMUU COOTBETCTBYIOIINX TPEOOBAHUSAM €MHOTO FOCYIapCTBEHHOTO SK3aMEHa;
- OCBOCHHME 3HAaHUN O XMMHUYECKOW COCTABIIAIOLICH €CTECTBEHHO-HAy4YHOW KAapTUHBI MHUPA,
BAKHEUIINX XUMUYECKUX MOHATHSX, 3aKOHAX U TEOPHUSIX;

- OBJIAJICHUE YMEHUSMHU MPUMEHSTh TOTyYCHHBIC 3HAHUS I OOBSCHEHHS Pa3HOOOPA3HBIX
XUMUYECKHX SIBIICHUH U CBOMCTB BEILIECTB;

- pa3BUTHE MO3HABATEILHBIX MHTEPECOB U MHTEIUIEKTYAIbHBIX CIIOCOOHOCTEH B Ipolecce ca-
MOCTOSITEJIBHOTO MPUOOPETEHHS] XUMUYECKUX 3HAHUHM C MCIOJB30BaHUEM Pa3IMYHBIX UCTOU-
HUKOB UH(OPMAIIUH, B TOM YHCJIE KOMITBIOTEPHBIX;

- BOCIIUTaHue yOeXKACHHOCTH B MO3UTUBHON POJIU XUMHH B KU3HU COBPEMEHHOI'O O0ILIECTBa,
HEOOXOUMOCTH XUMHUYECKU TPAMOTHOTO OTHOIICHHSI K CBOEMY 3OPOBBIO U OKPY’KaIOIIEH
cpene;

- IPUMEHEHHE TMOJIYICHHBIX 3HAHUW U YMEHUH /il 6€30MMacHOTO MCIIOIh30BAHMS BEIIECTB U
MaTepuasoB B OBITY, CEIbCKOM XO3SIIICTBE U HA MMPOU3BOJICTBE, PEUICHHS MPAKTUYECKUX 3a7a4
B MOBCEIHEBHOM JKM3HU, MPEAYNPEKIACHUS SBICHUHN, HAHOCSIINX BpeJl 3J0POBBIO YEIOBEKA U
OKpY>Karolleu cpene.

- O3HAKOMJICHHE Y4alluXcs C.TUMOBbIMU Bapuantamu EI'D o xumun.

Dopmul opzanu3ayuu y4edHOll OeamenbHOCU.
WH/IMBUYyalIbHAS, TPYIIIIOBAsi, KOJUICKTUBHASL.

Ilepeuenvy mpedosanuil K ypoeHi0 n0O20MOBKU, NPOGEPAEMBIX HA eOUHOM 20CYOAPCMEEH-
HOM IK3aMeHe no Xumuu

[lepeuens TpebOBaHUN K YPOBHIO MMOATOTOBKH, IPOBEPSIEMBIX HA €IMHOM TOCYJapCTBEHHOM
PK3aMEHE 0 XMMHH, COCTaBJICH Ha OCHOBe TpeboBaHuii denepanbHOr0 KOMIIOHEHTA TOCY-
JAPCTBEHHBIX CTAaHIAPTOB OCHOBHOTO OOIIETO M CpeaHero (MOJIHOTro) O0IIero oopa3oBaHUs
(6azoBbIil u mpoduIbHEIA ypoBHU) (mpuka3 MunoOpaszoBanusi Poccun ot 05.03.2004 Ne
1089).

3uamuv/nonumamas:

1.1 Baswcneiimuue xumuueckue nonamus



[ToHnMaTh CMBICT BaXXHEHIIUX TMOHITHIA (BBIACISATh UX XapaKTEPHBIC MPU3HAKH): BEIIECTBO,
XUMHYECKHUM 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHBIE aTOMHBIE U MOJIEKYJIIPHBIE MACCHlI,
WOH, U30TONbI, XUMUYECKAs CBSA3b, JJIEKTPOOTPULIATEIBHOCTD, BAJIEHTHOCTh, CTENEHb OKHC-
JICHUs, MOJIb, MOJISIPHAs Macca, MOJISIPHBIA O00BEM, BEIIECTBAa MOJIEKYJSIPHOTO W HEMOJICKY-
JSIPHOTO CTPOEHUS, PACTBOPBI, AJIEKTPOJIUTHI U HEIIEKTPOJUTHI, FJIEKTPOIUTAYECKAS JUCCO-
IUALMs, TUAPOIU3, OKUCIUTEIb U BOCCTAHOBUTEL, OKUCICHUE U BOCCTAHOBIICHHE, YJIEKTPO-
JN3, CKOPOCTh XUMHUYECKON PEaKINK, XHMHUECKOE PAaBHOBECHE, TEIUIOBOHM 3(PPeKT peakiuu,
YTJIEPOIHBIN CKeTeT, GyHKIIMOHAIbHAS TPYITa, H30MEPHS U TOMOJIOTHS, CTPYKTYpHAs U
IIPOCTPAHCTBEHHAS! U30MEPHUsI, OCHOBHBIEC TUIIbI PEAKLIUA B HEOPraHUYECKON U OPraHUYECKON
XMMHH; BBISIBIISTH B3aMMOCBS3H ITOHATHH, MCIIOJIb30BaTh BAXKHEHIIINE XUMHICCKIE
TUTSE OOBSICHEHUS OTICTBHBIX (DAKTOB U SBICHUIA.

1.2 Ocnosnule 3aKkonbl u meopuu xumuu

[IpuMeHSTh OCHOBHBIE MOJIOKEHUS XUMUYECKUX TEOPHM (CTPOCHUSI aTOMa, XUMUUYECKOU CBSI-
3H, SJICKTPOJIMTHYECKON JUCCOLMAIIMN, KUCIOT U OCHOBAHUM, CTPOEHHUSI OPraHUYECKUX
COCIMHEHUH, XUMUUECKOW KUHETUKH ) JUIsl aHAJIU3a CTPOEHUS U CBOMCTB BEILIECTB;

MMOHUMAaTh TPAHUIBI MPUMEHUMOCTH U3YYEHHBIX XUMUYECKUX TEOpHUid; MOHMMATh cMbIch [le-
puoanueckoro 3akoHa .M. MenzaeneeBa 1 UCIIOJIB30BaTh €0 ISl KAYECTBEHHOIO aHAIN3a U
000CHOBaHUSI OCHOBHBIX 3aKOHOMEPHOCTEH CTPOEHHUS aTOMOB, CBOMCTB XUMUYECKUX DJIEMEH-
TOB ¥ MX COCIMHCHU.

1.3 Basxcueiimue eewyecmea u mamepuasisl

KnaccudunupoBars HEOpraHMYECKHE U OPTaHUYECKHE BEIIECTBA MO BCEM M3BECTHBIM Klac-
cu(HUKAIMOHHBIM MPU3HAKAM; TIOHUMATh, YTO MPAKTHIECKOE MPUMEHEHHUE BEIICCTB
00YCIIOBJICHO MX COCTAaBOM, CTPOCHHEM U CBOWCTBAMU; UMETH MPEACTABICHUE O POJIU U 3HA-
YEHUHW JAHHOTO BEIIECTBA B MPAKTHUKE, OOBSCHATH OOIIHME CITOCOOBI U MIPUHITUIIBI TTOTYUYCHUS
HanboJIee BAXKHBIX BEIIECTB.

Ymemo:

2.1 Hazvieamo

M3Yy4YEHHBIE BEIIECTBA MO TPUBHAIBHON MJIM MEXIYHAPOIHON HOMEHKJIIATYpE.

2.2 Onpeodenamyv/ Knraccugpuuyuposams:

BaJICHTHOCTh, CTEIIEHb OKUCIECHUS XUMHUYECKUX AJIEMEHTOB, 3apsA/ibl HOHOB; BUJ XUMUYECKUX
CBsI3€M B COEUHEHUSIX U TUIl KPUCTAJUTMUECKOHN pPEIIeTKH; MPOCTPAHCTBEHHOE CTPOCHHUE MO-
JIEKYJ; XapaKTep Cpe/ibl BOAHBIX PACTBOPOB BEILIECTB; OKUCIUTENb U BOCCTAHOBUTEID;
MPUHAJJIEKHOCTh BELIECTB K PA3IMYHBIM KJIaCCaM HEOPraHMYECKUX U OPraHUYECKUX COENIU-
HEHUI; TOMOJIOTH U U30MEPBI; XUMUUECKUE PEAKLIUM B HEOPTAHUYECKOW U OPraHUYECKOU XU-
MUH (TI0 BCEM U3BECTHBIM KJIACCH(UKAIIMOHHBIM ITPU3HAKAM ).

2.3 Xapakmepu3oeamo:

S-, p- u d-smeMeHTHI 0 X mosiokeHuio B Ilepuoanueckoit cucteme .M. Menaeneesa; 00-
e XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB MU HEMETAJIOB; OOIINE XUMHUYe-
CKHE CBOICTBAa OCHOBHBIX KJIaCCOB HEOPraHUYECKUX COCIMHEHM, CBOMCTBA OTAEIBHBIX
MPEACTABUTENEH 3TUX KJIACCOB; CTPOCHHE U XUMUUYECKHE CBOMCTBA M3YUEHHBIX OPTaHUYECKUX
COCTMHEHU.

2.5 Obvacuamo:

3aBHCHUMOCTbH CBOMCTB XMMHUYECKHX AJIEMEHTOB U MX COECAMHEHUN OT MOJIOXKEHUS dJIEMEHTa B
[lepnonuueckoii cucreme [[.JM. MenneneeBa; npupoay XMMHUYECKOH CBSI3M (MOHHOH, KOBa-
JICHTHOM, METAJUNTMYECKON, BOJOPOIHON); 3aBUCHMOCTh CBOMCTB HEOPTraHUYECKUX M OpPTraHH-
YECKHUX BEIIECTB OT UX COCTaBa M CTPOCHHUS; CYIIIHOCTh U3YUECHHBIX BUJIOB XUMUYECKHUX PEaK-
U AJIEKTPOIUTUYECKON TUCCOLMAIMH, UOHHOTO OOMEHa, OKHUCIUTEIHbHO - BOCCTAaHOBHU-
TENBHBIX (M COCTABIIATh UX YPAaBHEHUS );BIHSIHIC PA3TUIHBIX (PAKTOPOB HA CKOPOCTh XUMHUYE-
CKOM peaklMy U Ha CMEIEHNE XUMUYECKOTO PaBHOBECHS.

2.5 ITnanuposamv/npoeoouma:



SKCHCPUMCHT 110 IMOJIYYCHHUIO U PACIIO3HABAHUTIO Ba)KHEUIITNX HCOPTraHNYCCKUX U OpraHnuvc-
CKHMX COCIMHEHHUM, C y4ETOM TMPUOOPETCHHBIX 3HAHHMK O TIpaBuiIax 0e30macHON paboThI C Be-
IIECTBAaMH B J1a00OPaTOpUU U B OBITY; BEIYMCIICHUS 110 XUMHUECKUM (POpPMYJIaM U YPaBHEHHSIM.

Conep:xanue Kypca.
(136 vacos, 4 yac B HEACIIO)

Tema 1. Beeoenue. Teopemuueckue 0CHO8bL Xumuu .

CrpoeHue MeKTPOHHBIX 000I04E€K aTOMOB 3JIEMEHTOB IIEPBBIX YETHIPEX MEPUOJOB: S-, P- U
d-anemeHTBI. DneKTpoHHass KoHQurypamus aroma. OCHOBHOE U BO30YKICHHOE COCTOSHHE
aTOMOB.

3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB 3JIEMEHTOB U UX COEIMHEHUH IO NepHojaM U rpyn-
nam.

O6mas xapaktepuctuka MetamioB IA-IIIA rpynn B c¢Bs3u ¢ ux nonoxenueM B Ilepuonu-
YecKor cucreMe xuMuueckux snemeHToB J[.M. MeHneneeBa 1 0COOEHHOCTSIMUA CTPOCHHS MX
aTOMOB. XapaKTepUCTHKA NEPEXOAHBIX JIEMEHTOB (MEIH, IIMHKA, XpOMa, XKeJe3a) Mo UX I0-
JIO)KEHHIO B MEPUOAMYECKON cucTeMe XuMu4eckux anemeHToB J[.M. MenneneeBa nu ocoOeH-
HOCTSIM CTPOEHUS UX aTOMOB.

O6mas xapakrepuctrka HemeTtauioB [IVA-VIIA rpynm B ¢Bs3u ¢ ux nosoxeHueM B Ile-
pPUOIUYECKON cucTeMe XUuMudeckux snemMeHToB J[.M. MenneneeBa u 0COOEHHOCTSMHU CTpOE-
HUS UX aTOMOB.

KoBasienTHast XuMu4eckas CBsI3b, €€ Pa3HOBUAHOCTU M MEXaHU3MbI 00pa30BaHUs. Xapak-
TEPUCTUKU KOBAJIEHTHOW CBA3M (MOJSIPHOCTh U dHEprus cBs3u). MoHHas cBsa3b. Meramnude-
CKas CBs3b. BomopoaHas CBA3b.

DIEeKTPOOTPULATENBHOCTD. CTEIEHb OKUCIICHNS U BaJICHTHOCTh XUMUYECKUX IIEMEHTOB.

BemecrBa MOJEKYISIPHOIO M HEMOJIEKYJSIPHOIO CTPOCHMSA. THII KPUCTAUIMYECKOU pe-
HIETKH. 3aBUCUMOCTb CBOMCTB BEILIECTB OT UX COCTaBa M CTPOCHU.

Knaccugukanus XuMHUECKUX peakiuii B HEOPraHUYeCKON M OpraHMYeCcKON XUMUH.

Tennooii 3pdexT XuMudeckoi peakiuu. TepMOXUMUYECKHE YPaBHEHUS.

CKOpOCTh peakIiiy, ee 3aBUCUMOCTb OT pa3iuyHbIX (hakTopoB. OOpaTHMble U HEOOpaTUMBbIE
XUMHUYECKHE peakuuu. XUMHYeCKoe paBHOBecue. CMeEIIeHHne XMMUYECKOTO PABHOBECHS O]
JIeCTBUEM PA3IUYHBIX (DAKTOPOB. DIEKTPOIUTUYECKAS TUCCOIUAINS ICKTPOIUTOB B BOJI-
HbIX pacTBopax. CuibHbIe U cialble 371eKTpoauThl. Peakiuu nonHoro oomena. ['maponus co-
neil. Cpella BOAHBIX pacTBOPOB: KHCIas, HEUTpajbHAas, IIeJ0YHas. Peakiuy OKUCIUTENBHO-
BOCCTaHOBUTENIbHBIE. KOppo3usi MeTaiioB U crocoObl 3alIUThl OT Hee. DJIEKTPOIMU3 pacilia-
BOB U PacTBOPOB (COJIEH, IEI0YEH, KUCTIOT).

Tema 2. Heopeanuueckasn xumusi.

Knaccugukanus Heopranmdyeckux pemectB. HoMeHKnIaTypa HEOpraHMYECKHX BEILECTB
(TpuBHANbHAS U MEXAYHApOIHAs ). XapaKTepHble XMMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB —
METAJUIOB: IEIOYHBIX, I€T0YHO3EMENIbHBIX, AIIOMUHMS; IEPEXOIHBIX METAIIOB (ME/IH, LIUH-
Ka, XpoMa, Keye3a).

XapaKkTepHbIE XUMHUYECKUE CBOMCTBA IPOCTBIX BEHIECTB — HEMETAUIOB: BOJAOPOJA, Tallo-
T'€HOB, KHCIIOpPOJa, Cephl, a30Ta, Gocdopa, yriepoaa, KpEeMHHUS.

XapakTepHble XUMUUYECKHE CBOMCTBAa OKCHJIOB: OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX.

XapakTepHble XUMHUYECKHE CBOMCTBA OCHOBAHUHN M aM()OTEPHBIX THIPOKCHIOB

XapakTepHble XUMHUYECKHUE CBOMCTBA KUCIIOT.



XapakTepHble XUMUYECKHE CBOWCTBA COJIEN: CPEHUX, KUCIIBIX, OCHOBHBIX; KOMIIJIEKCHBIX
(Ha MmpUMepe COeTMHCHUI ATFOMUHUS U ITUHKA)
B3auMocBsI3b pa3nuuHbIX KJIaCCOB HEOPTAHUUYECKUX BEILIECTB.

Tema 3. Opzanuueckan xumusn .

Teopust CTpoeHUs] OPraHMYECKUX COECTUHEHMI: TOMOJIOTUS U HU30MepHs (CTPYKTypHas U
IpOCTpaHCTBEHHas1). B3auMHOe BiIMsHHME aTOMOB B MOJeKyjax. THIBI CBA3eH B MOJIEKyJax
opranuveckux BeriecTB. [ mOpuau3anus aTOMHBIX opOuTaneil yrnepoaa. Panukan. @yHkim-
OHAJIbHAS TPYTIIA.

Knaccudukanus oprannueckux BemecTB. HoMeHkIaTypa opraHMuecKuX BEIIECTB (TpUBU-
ajbHas U MEXTYHAPOIHAS).

XapakTepHble XMMHYECKHE CBOWCTBA YIJIEBOAOPOJOB: aJIKAHOB, IIUKJIOAIKAHOB, AJIKEHOB,
JTMEHOB, AIKHHOB, ApOMaTUUYECKHUX YIIE€BOAOPOA0OB (OEH301a B TOIyoIa).

XapakTepHble XUMUYECKHE CBOMCTBA MPEAEIbHBIX OJHOATOMHBIX 1 MHOTOQTOMHBIX CIIUp-
TOB, (heHoa.

XapakTepHble XWMHUYECKHE CBOMCTBA ajbJErHJIOB, IPEACIbHBIX KapOOHOBBIX KHCIIOT,
CJIOKHBIX 3(pHpOB.

XapakTepHble XMMUYECKHE CBOMCTBA a30TCOACPIKALIUX OPraHUYECKUX COCIMHECHMM: aMu-
HOB M aMUHOKHCIIOT.

Buonornyecku BaxHbIE BEILIECTBA: KUPBI, OCIIKU, YIIIeBOIbI (MOHOCAXapUIbI, TUCAXaPU/IHL,
MOJICaXapHU/IbI).

B3auMoCBA3b OpraHNYeCKUX COCAUHEHUMN.

Tema 4. Memoowv noznanusn 6 xumuu. Xumus u HCu3Hbs.

[IpaBuna pabotsl B 1aboparopuu. Jlaboparopras mocyaa u obopynoBanue. [Ipasuna 6e3-
OMACHOCTH MPH paboTe ¢ eAKUMHU, TOPIOUYMMH M TOKCUYHBIMU BEIIECTBAMU, CPEACTBAMH OBbI-
TOBOM xuMHH. HayuHble METOBI MCCIIEIOBAHUS XMMUYECKUX BEUIECTB U MpeBpalleHuii. Me-
TOJBI pa3JIeJIeHUsI CMECel U OUUCTKHU BELIECTB.

Omnpenenenue xapakrepa cpeibl BOJHBIX PACTBOPOB BELIECTB. IHIUKATOPHI.

KauecTBeHHBIC peakinu Ha HEOPTaHWYECKUE BEIIeCTBa M MOHBI. KauecTBEHHBIC peakiuu
OPTraHUYECKUX COCTMHEHUMU.

OcHoBHBIE cIOCOOBI MONTydeHHs! (B 1a00paTOpUK) KOHKPETHBIX BELIECTB, OTHOCSIIUXCS K
M3YYEHHBIM KJ1accaM HEOPTaHMUYECKUX COCIUHEHU.

OcHOBHBIE CTIOCOOBI TOTYYEHHUS YTIIIEBOIOPOIOB (B JIAOOPATOPHUH).

OcCHOBHBIE CTIOCOOBI MOTYYEHHUS KUCIOPOICOACPKAIUX COSTUHECHUH (B 1abopaTopun).

[Monsatue o Metanmypruu: odIre crnocoOb! MOITy4YeHUs] METAIIJIOB.

OO01ue Hay4HblEe MPUHIUIB XUMUYECKOTO NMPOU3BOJACTBA (Ha IMPUMEPE MPOMBIILICHHOTO
MOJIyYeHUs] aMMHAKa,CEPHOM KUCIOTHI, METaHOJIAa). XUMHUUYECKOE 3arpsA3HEHUE OKpYKaroei
CpEeIbl U €ro MOoCIeICTBHUS.

[IpupoaHble HICTOYHHUKH YTIIEBOJAOPOIOB, UX MepepadoTKa.

BricokoMonekymsipable coeuHeHus. Peakiuy noiaumepusanuu U noaukonaeHcauuu. Ilo-
aumepsl. [ImacTMacchl, BOJOKHA, KAyqyKH

Bbruncnenre mMacchl pacTBOPEHHOTO BEIIECTBA, COJAEPIKAIIErocsl B ONpeAeeHHOW Macce
pacTBOpa ¢ U3BECTHOW MACCOBOM JTOJIEM; BBIYMCIEHUE MACCOBOM JI0JIM BELIECTBA B PACTBOPE.
PacueTbl 00beMHBIX OTHOUICHHH ra30B P XUMHYECKUX PEaKLIUsX.

Pacuetsl Maccel BemecTBa Ui o0beMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe
WK 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEAKI[UH BEIECTB.

Pacuets! TermoBoro ¢ dekra peakiuu. PacueTsr Maccel (00beMa, KOTUYECTBA BEIIECTBA)
MIPOJIYKTOB PEAKIIMH, €CJIU OJTHO M3 BEIIECTB JIaHO B U30BITKE (MMEET IPUMECH )

Pacuersl mMacchl (00beMa, KOMUYECTBA BEIIECTBA) MPOIYKTa PEAKIMH, €CIU OJHO U3 Be-
IIECTB JIaHO B BUJIE PACTBOpA C OMPEAECICHHON MacCOBOM J0JIel paCTBOPEHHOTO BEIIIECTBA

Haxoxxnenne MosieKkysipHOi (opMyJbl BEIecTBa



Pacuetsl MaccoBoOli WM OOBEMHOHN OJTU BBIXOAA MPOAYKTA PEAKIIUUA OT TEOPETUIECKH BO3-
MOKHOTO.
Pacuetsl maccoBoit 1011 (Macchl) XUMHUYECKOTO COETUHEHUS B CMECH.

TemaTuyeckoe NVIAHUPOBAHUE.

HanmenoBanue pa3zienoB U TeM KonuuectBo yacos
Tema 1. Benenue. TeopeTnueckre OCHOBBI XUMHH. 36

Tema 2. Heoprannueckast XuMus. 44

Tema 3. Opranndeckass XUMUSI. 48

Tema 4. MeToap! TO3HAHUS B XUMHUH. XUMUS U KA3HbD. 8

Hroro: 136

KasnenxapHo - reMaTuuyeckoe mJiaHupoOBaHHue

CodepKgrue (paszdervl, membi) Koauuecmeo | Dambi nposederus.
uacoe

BBenenue. Teopernueckne 0CHOBbI XUMUH.

Crpoenue atoma. Ilepuoauyeckas cucremMa XUMHYECKUX
anemenToB /.M. Menneneena.

Buael xumudeckoi cBsi3u. TUN KpUCTATIIMYECKOW peleT-
KH.

O6mras xapakrepuctuka MetaioB [A—IIIA rpynm. O6-
1ast xapakrepuctuka Hemetauios [VA-VIIA rpynm.

B O W AW
»

Knaccudukanuss XuMrudeckux peakiuii B HEOpraHUIECKON
U OpPraHUYeCKOU XUMUHU.
TennoBoit 3pdexT XuMUIECKo peakiuu. Pacdersl Terio-
BOro 3¢ (exra peakiuu.

CKopocTh peakiuy, €e 3aBUCHUMOCTbh OT Pa3IM4HbIX (ak- | 4
TOpoB. XUMHUECKOe paBHOBecue. CMEIIEHNE XUMHUECKOTO
paBHOBECHS MO IEHCTBUEM PA3INYHBIX (PAKTOPOB.

DnexkTponuTHyeckas nucconuanus. Peakuuu monHoro o6- | 4
MEHa.

I'mpponu3 cosell. DIEKTpONM3 pacIIaBOB M PacTBOPOB |
(comeit, menodeit, KUCJIOT).

8-9 | Peakumu OKHCIUTEIBHO-BOCCTaHOBUTENbHBIE. Kopposus | §




METAJIJIOB U CIIOCOOBI 3alllUTHI OT HEC.

Tema 2. Heoprannueckasi Xumus. 44

10 | Knaccudukanus Heopranmveckux BemecTB. Homenknary- | 2
pa HEOpPraHMYECKUX BELIECTB (TpUBHMAIBHAS U MEXIyHa-
pojHas).

11 | XapaktepHble XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — | 5§
METAJUIOB: IIEJIOYHBIX, IIETOYHO3EMENIbHBIX, ATIOMHHUS,
MEePEXO0HBIX METAJUIOB (MEIH, ITMHKA, XPOMa, KEJIe3a).

12 | XapaktepHble XUMHUYECKUE CBOMCTBA MPOCTHIX BEMIECTB — | 5
HEMETAJJIOB: BOJOPO/a, TaJOreHOB, KHUCIOPOa, CEPhI, a30-
Ta, hochopa, yriepoaa, KpeMHHUS.

13 | XapakrepHble XUMHUYECKHE CBOWCTBA OKCHJIOB U OCHOBa- | 4
HUU.

14 | XapakTepHble XMMHUUECKHUE CBOMCTBA KMCIIOT U COJIEH. 4

15- | Beruucnenne mMacchl pacTBOPEHHOTO BEIECTBA, CopaepiKa- | 8

16 | merocs B ompenereHHOM Macce pacTBOpa C H3BECTHOU
MAacCOBOH JI0JIEH; BEIYHCIICHE MAaCCOBOM JIOIHM BEIIECTBA B
pacTBope.

17- | Pacuersl maccel (0ObeMa, KOTMYECTBA BEIIECTBA) MPOIYK- | 8

18 | Ta peakuuu, eciny OJHO W3 BEIIECTB JaHO B BUJE pacTBOpPA
C ONpEeIETECHHOW MacCOBOM J0JIell pacTBOPEHHOTO BElIE-
crBa. PacueTsl 0ObEMHBIX OTHOIIECHUI ra30B MPU XUMHUYE-
CKHX peaklUsX.

19- | B3auMoCBsI3b pa3IMYHBIX KJIACCOB HEOPraHMYECKuX Be- | 8

20 | mecTs.

Tema 4. Opzanuueckasn xumus. 48

21 | Teopus cTpoeHus opraHnueckux coeauHeHuid. Kmaccudu- | 2
Kalusi OpraHndeckux BemiecTB. HoMmeHkatypa opranuye-
CKHX BEIECTB (TpUBUAIbHAS U MEXIYHAPOTHAS).

22 | XapakTepHble XUMHUYECKHUE CBOMCTBA aJKAaHOB, AaJIKEHOB, | 5
QJIKHOB.

23 | XapakTepHble XMMHYECKHE CBOWCTBA LUKJIOAIKAHOB, aj- |5
KaJIUEHOB.

24 | XapakTepHble XUMHUYECKHE CBOWCTBA OEH30J1a U €ro romMo- | 4
JIOTOB.

25 | XapakTepHble XUMHUYECKHE CBOWCTBA MpPENENbHBIX OIHO- | 5
aTOMHBIX 1 MHOTOATOMHBIX CIIUPTOB, (heHoIa.

26 XapakTepHble XMMUYECKHE CBOMCTBA albIETHUIOB, IIpe- | O
JENHHBIX KAPOOHOBBIX KHUCJIOT, CJIOKHBIX 3(PHUPOB.

27 | XapakTepHble XHMHMYECKHE CBOMCTBa a30TcoIepXKammux | 5
OpPraHMYECKUX COCAMHEHUN: aMUHOB U aMUHOKHUCIIOT.

28 | buonorndecku Ba)kHBIC BEIIECTBA: JKUPBI, OCJIKH, YIIIEBO- | 5
TTBL.

29- | B3anMoCBsI3b OPraHMYECKUX COSTUHEHUM. 6

30

31- | HaxoxaeHue MosieKyasipHOi (hOpMyITbl BEIIECTBA. 6

32
Tema 4. Memoowt noznanus 6 xumuu. Xumus u yHcu3ne. | 8

33 | KauecTBeHHbIE peakIMM Ha HEOpraHWYEeCKHe BeliecTBa H | 4




noubel. KadecTBeHHEIE p€akuuu OPraHUYCCKUX COCANHC-

HUH.

34

OOure Hay4HbIE MPUHIUIB XUMHUYECKOTO MPOU3BOJCTBA | 4
(Ha TOpuMepe NPOMBIIIJIEHHOIO TOJIY4YEHHs aMMua-
Ka,CEepHOM KHUCIOTHI, METAHOJIA).

Uroro:

136

10.
11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.
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