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IMosicuuTeILHAS 3aIMCKA

DNEeKTUBHBIN Kypc «PelleHre kaueCTBEHHBIX U PACYEeTHBIX 3a/1a4 10 OOIICH XUMUM» TpeTHa3HAYCH IS
yuanuxcs 11-x knaccoB u paccuntad Ha 34 yaca (1 yac B Henento).

OCHOBHOH aKIIeHT mpu pa3paboTKe MpOorpaMMbI Kypca JelaeTcs Ha pelieHuH 3aaad mo Oiokam: «OOrmast
xumus», «Heopranmueckast xuMus», «Opranudeckasl XMMusi» U METOJIMKE PeIlIeHUs 3a1a4.

Jannas paboyas mporpamMma paspaboTaHa Ha OCHOBE:

1. ®enepanpHOTro 3aKk0Ha «O0 06pa3zoBanuu B Poccuiickoit denepanun» ot 29.12.2012 Ne 273-D3
C MOCEIYIOIIUMH U3MCHCHUSIMH,

1. ®epepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEILHOTO CTAHIAPTa CPETHETO OOIIETO
obpasoBanusi, yrBepxkaeHHOro [Ipukazom MunucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit
®enepanuu ot 17 mast 2012 roga Ne 413, ¢ nocienyromyumMu U3MEHEHUSIMH.

2. OCHOBHOM 00pa30BaTeIbHON TPOrpamMMoit cpeHero obmiero oopazopanus OUY

3. «®UHAHCOBO-IKOHOMUYECKas 1mIKojaa» Ha 2021-2022 yueOHbIi To.

4. TIporpaMMBbl 2IEKTUBHBIX KypcoB. Xumusi: 10-11 ki1.: mpodunbpHOe 00yuenue / [llumapesa I'.A. -
M.: JIpoda, 2005

esin 3JIeKTUBHOI0 Kypca:

- pa3BUTHE MO3HABATEIBHON NEATEILHOCTH 00YUYaAIOIMXCS Yepe3 aKTUBHBIE OPMBI U METOBI O0YUCHHUS;

- pa3BUTHE TBOPYECKOTO MOTEHIMAa 00y4YaIOUIXCs, CHOCOOHOCTH KPUTUYECKU MBICTHUTH;

- 3aKPCIUICHUC U CUCTCMATU3allusd 3HAaHUHU o6yqa101u1/1xc;1 10 XUMHUH,

- 00y4yeHue 00yJaromMXcsi OCHOBHBIM MOJIX0AaM K PEUICHUIO PACYETHBIX 3a/1a4 M0 XUMHH, HECTaHAaPTHOMY
PEIICHUIO MPAKTUYECKUX 3a/1a4.

3aaum 3J1eKTUBHOI0 Kypca:

*  pa3BUTh YMEHUS CAMOCTOSITENILHO padOTaTh C TUTEPATYpOil, CACTEMAaTHUECKU 3aHUMAThCS peIICHHEM
3ajad, paboTaTh C TECTAMU PA3JINYHBIX TUIIOB;

*  BBISIBUTH OCHOBHBIC 3aTPyJHEHHS U OUIHMOKU TPHU BBITOJHEHUHN 33JJaHU TIOBBIIICHHOHN CIIOXKHOCTH;

*  Hay4yuTb OOYYaIOIIMXCS MPHEMaM pEIIeHUs 3a/1a4 Pa3InYHbIX THUIIOB;

* 3aKpenuTh TEOPETHYECKHE 3HAHUS HIKOJHHMKOB IO Hamboyiee CIOKHBIM TeMaM Kypca oOmiei,
HEOPraHUYECKOU U OPraHUYECKOU XUMUU;

* cHnocoOCTBOBATh MHTErpallMM 3HAHUM ydalluxcs IO MpeAMETaM eCTeCTBEHHO-MaTeMaTHYeCKOro
LMKJIA [IPY PEIIEHUH PACYETHBIX 3a/1a4 110 XUMUU;

*  MPOAOJDKUTH (POPMUPOBAHHE YMEHUS aHATU3UPOBATH CUTYAIMIO U JAETaTh IPOTHO3BI.

Conep:kaHue 3JIEKTHBHOIO Kypca «PerieHne KaueCTBEHHBIX M PACUYCTHBIX 33]1a4 110 OOIICH XHMHH».
Tema 1. TeopeTuueckue ocCHOBbI XuMHuu. O01masi xumus (8 yacos)

1.1. Xumuuecxkuii onemenm

CoBpeMeHHBIE TIPEICTAaBICHUS O CTpoeHHH aToMa. CTpOEHHE 3IEKTPOHHBIX 00OJOYEK aTOMOB DJIEMEHTOB
MEPBBIX YETHIPEX IEPUOJOB: §-, p- U d-3JeMEHThl. DJeKTpoHHas KoHpurypamus aroma. OCHOBHOE U
BO30YKJICHHOE COCTOSTHIE aTOMOB.

[lepuonuueckuii 3aKOH M MEPUOAMYECKasl cucTeMa Xumuuyeckux annemeHToB .M. MenaeneeBa. Paguycel
aTOMOB, MX MEPUOJUYECKHUE U3MEHEHHUS B CUCTEME XUMHUYECKUX 3JIEMEHTOB. 3AKOHOMEPHOCTH M3MEHEHUS
XUMHUYECKHUX CBOMCTB 3JIEMEHTOB M UX COEAMHEHUH 10 nepuoaam U rpynmnam. [loHaTtue o painoakTUBHOCTH.
1.2. Xumuueckas c6s3b u cmpoenue seujecmasa

KoBasieHTHast XuMHu4eckasi CBsi3b, €€ pa3sHOBUIHOCTH (TOJIIPHAS W HEMOJIAPHAs), MEXaHU3MbI 00pa30BaHUs.
XapakTepUCTUKH KOBAJIEHTHOM CBS3M ([UIMHA M 3Heprus cBs3u). MoHHas cBsA3b. Merayuinueckas CBSI3b.
Bonopoanas cBs3b.
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DNeKTpooTpULaTeNbHOCTh. CTENeHb OKHUCICHHUS M BaJE€HTHOCTh XUMHUYECKHUX 3JEeMEHTOB. BemiectBa
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aBUCHUMOCTb CBOWCTB BEILECTB OT OCOOEHHOCTEH HX
KPUCTAIUIMYECKOMN PEILETKH.

1.3. Xumuuecxue peaxkyuu

1.3.1. Xumunueckasi KHHETUKA

Knaccudukanms xumudeckux peaknuid. TernoBod 3(QQekT XuMUYecKoW peaknuu. TepMOXUMHYECKHE
ypaBHeHHsI. CKOPOCTh PEAKIH, €¢ 3aBUCHMOCTh OT PA3IMYHBIX ()aKTOPOB.

OObpatumble U HeoOpaTHUMble XMMUYECKHE peakIMHh. XUMUdeckoe paBHoBecue. CMeleHue XHMUYECKOTO
paBHOBECHSI O] IEHCTBUEM PA3IUYHBIX (PaKTOPOB.

1.3.2. Teopust 3AEKTPOIUTUYECKON AUCCOIUALIMHI

DNEKTPOIUTHYECKAST TUCCOIUAIIHS JICKTPOIUTOB B BOJHBIX pacTBopax. CUIbHBIC U cIaObIe SJICKTPOIHTEHI.
Peaxiuu nosHOrOo oOMeHa.

XapakTepHble XHMHYECKHE CBOMCTBAa OKCHJIOB: OCHOBHBIX, aM()OTEPHBIX, KHCIOTHBIX. XapaKTepHbIC
XUMHUYECKHE CBOWCTBA OCHOBAaHWUW M aM(pOTEPHBIX THAPOKCHUIIOB. XapaKTEPHbIE XUMHUYECKHE CBOMCTBA
KUCJIOT. XapaKTepUCTUKAa OCHOBHBIX KJIACCOB HEOPraHMYECKUX COCAMHEHUH C TO3ULUU TEOpUU
aneKkTpoauTrueckoil aucconumanuu (TO/).

XapakTepHble XHUMHUYECKHE CBOMCTBA COJIEW: CPEIHMX, KUCIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha MpUMEpe
COCAMHEHUIN alroMUHMUS M 1UHKa). ['maponus comeil. Cpena BOJIHBIX PAcTBOPOB: KHUCIAsl, HEUTpalibHAasi,
menoyHass. Bopoponnelii mokasatens (pH). Wugukaropel. OmnpeneneHue Xxapakrepa cpeabl BOIHBIX
pacTBOPOB BEIIECTB.

1.3.3. OKuCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUH.

Peakuuu okucnuTenbHO-BOCCTAaHOBUTENbHBIE, UX Kiaccudukanus Kopposus MeTanioB U crioco0bl 3alIUThI
OT Hee€. DIJIEKTPOJU3 pacIulaBOB U PACTBOPOB (cCojieH, Iienodei, kuciaor). Peakium, moarBepxkaaronine
B3aUMOCBS3b PA3JIUYHBIX KJIACCOB HEOPTAHMYECKUX COCTNHEHUM.

1.4. Pewenue mpenupogounvix 3aoau no meme: «Teopemuueckue ocnoevl xumuu. Oouwaa xumusn»
Beruucnenne Maccbl pacTBOPEHHOTO BEHIECTBA, COAEPIKALIErOCs B OMNPENEIEHHOM Macce pacTtBopa C
M3BECTHON MaccoBOM onieil. PacueTsl: 00BbeMHBIX OTHOIICHHUH Ta30B MPU XUMHUECKUX peakiusax. PacueTsr:
teroBoro ¢ dexra peakuuu. Pacders: MaccoBOW 10U (MacChl) XMMHYECKOTO COCIUHEHHS B CMECH.
Hanucanme ypaBHEHMII OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUH, paccTaHOBKa Kod(h(UIIMEHTOB
METOJIOM 3JIEKTPOHHOT0 OanaHca.

Tema 2. Heopranuueckasi xumus (10 yacos)

2.1. Xapaxmepucmuxa Memannos eiaeHulx NOO2PYNN U UX COeOUHEeHUlL

OOmast xapakTepucTHKa METauIoB maBHBIX mnoxarpynm I-III rpynm B CBS3M ¢ HMX MOJIOKEHHEM B
MePUONYECKON cucTeMe XuMuueckux anemeHToB J[.M. MenaeneeBa 1 0COOEHHOCTH CTPOSHUS X aTOMOB.
XapakTepHble XHMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB W COCIWHEHUM METaUIOB - IIEJOYHBIX,
LIEJI0YHO3EMEIbHBIX, ATFOMUHUS.

2.2. Xapaxmepucmuxka Hememaiio8 21aeHblX NOOSPYNN U UX COeOUHEHUL

OO6mrast xapakTepucThKa HeMETaIOB TiaBHBIX moxarpynmn IV-VII rpynm B cBsSI3W ¢ WX TOJOKEHHEM B
MEePHONYECKON crucTeMe XuMIIecknx 3nemMeHToB J[.1. MenaeneeBa u 0COOCHHOCTSIMHU CTPOSHUS UX aTOMOB.
XapakTepHble XMMUYECKHE CBOKMCTBA MPOCTHIX BEIIECTB U COEIMHEHUI HEMETAIIOB - BOJOPOAA, FaJOr€HOB,
KHUCJIOPOAa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUSI.

2.3. Xapaxmepucmuxa nepexooHbix 91eMeHmOos U UX COeOUHeHUll

XapakTepucTuka MEPEeXOJHbIX 3JEMEHTOB — MEAW, LHMHKA, XpOoMa, jKejie3a IO HMX TMOJIOKEHUIO B
MePUOINYECKON cucTeMe XxuMuueckux snemeHToB J[.M. MeneneeBa 1 0cCOOEHHOCTSIM CTPOSHHUS UX aTOMOB.
XapakTepHble XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB U COCAUHEHUN IMEPEXOJHBIX METANIOB — MEJH,
LIMHKA, XpOoMa, JKeJe3a.

2.4. Pewenue mpenuposounslx 3adau no meme: «Heopeanuueckasa xumusn» Pacdersl: Maccel (00beMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTA PEAKLIUH, €CIIM OJHO U3 BEUIECTB JIaHO B BUJE PACTBOPA C ONPEAEIICHHON
MAacCOBOM J0JIE paCTBOPEHHOTO BEIIECTBA.

Pacuersl: MaccoBol WM 0OBEMHOI JONM BBIXOJA MPOIYKTa PEAKIMH OT TEOPETUYECKH BO3MOXKHOTO.
Pacuetsi: MaccoBoi 10JM (Macchl) XUMHUUYECKOTO coennHeHus B cmecu. Onpeaenenue pH cpensl pactBopoM
COJIEH.
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I'eneTnueckas CBA3b MCIKY OCHOBHBIMHU KJIaCCaMH HCOPIraHUYCCKHUX COGI[I/IHCHI/Iﬁ. KauecTBeHHEIC pCaknnuun
Ha HCOPraHMYCCKNEC BEIICCTBA U NOHBI.

Tema 3. Oprannueckas xumus (10 yacon)

3.1. Yenesooopoowi

Teopus cTpoeHMs OpraHU4eCKUX COeIUHEHMM. MI30Mepust — CTpYKTypHas U IPOCTPAHCTBEHHAs. 1'oMoioru u
TOMOJIOTHUYECKUH PS/I.

Turmbl cBs13eil B MosleKy1ax OpraHMuecKux BemecTs. [ uOpuau3amus aToMHbIX opOuTaneii yrnepoaa. Pajgukann.
®OynkuuoHanbHas rpynna. Knaccudukanus 1 HOMEHKIATypa OpraHu4eCKUX COSIMHEHUH.

XapakTepHble XMMUUECKHE CBOICTBA YIVIEBOJOPOIOB: AIKAHOB, LIMKJIOAIKAHOB, aJIKEHOB, INEHOB, aJIKUHOB.
[TpupoaHble HMCTOYHMKHM YIJIEBOAOPOAOB, HX IepepaboTka. MexaHM3Mbl peakluil NPUCOCIUHEHUs B
oprannueckoil xumuu. [Ipasuno B.B. MapkoBHuKoBa, npaBuiio 3aiinesa A.M.

XapakTepHble XUMHUYECKHE CBOMCTBA apOMaTHUYECKUX YIVIEBOAOPOAOB: OEH30J1a M TOJyosa. MexaHU3Mbl
peaKIuii AIeKTPOUILHOTO 3aMEIICHUSI B OPraHMUECKUX PEaKIHIX.

BeicOKOMONEKyIIsIpHBIE  COeAMHEHMs. Peakunm noaumepusanvu W NOJMMKOHAeHcauuu. IlommMepst.
[IimacTmaccel, BOJIOKHA, Kay4yKH.

3.2. Kucnopoocooepaicawjue opeanuyeckue coeOuHeHus

XapakTepHble XMMHUYECKHE CBOMCTBA MpPECIbHBIX OJHOATOMHBIX M MHOTOATOMHBIX CHHPTOB, (eHoja.
XapakTepHble XUMHUYECKUE CBOMCTBA ajbJErMJ0B, MPEACIbHBIX KapOOHOBBIX KHUCIOT, CIOXKHBIX 3(HUPOB.
buonoruueckn BaXkHbIE BEIIECTBA: YIJIEBOJbI (MOHOCAXapuibl, AuUcaxapuibl, Mojucaxapujel). Peaknuwu,
MTOATBEPKIAIOIINE B3aUMOCBS3b YTIIEBOJIOPOAOB U KHCIOPOACOAEPKAIUX OPraHUYECKUX COCTUHEHUM.
OpraHuyeckne COCIUHEHHs, COJEpXKAaIlUe HECKOJIbKO (PYHKIMOHANBHBIX. OCOOEHHOCTH XMMHUYECKHUX
CBOWCTB.

3.3. A3omcooepacawue opeanuueckue coeOuHeHus U OUON02UYECKU BAJICHbLE OP2AHUYECKUEe Gelecmed
XapakTepHbIE XUMHYECKHE CBOMCTBA a30TCOJNEP)KALIMX OPraHMYECKHX COCNMHECHHH: aMHHOB U
aAMHMHOKHUCIIOT. BHOJOrMYecKH BaKHbIE BEIECTBA: KHUPBI, OCNKH, HYKJICHMHOBBIC KHCIOTHL. [ OpMOHBI
depMeHThl. MeTaINTOPraHunYecKue COEAMHEHHS.

3.4. Pewenue npakmuueckux 3aoau no meme: «Opzanuueckas xumusa» HaxoxaeHue MOJCKyIspHOU
¢dopMmynbl BemiecTBa. ['eHeTHUecKas CBA3b MEXJy HEOPraHMYEeCKHMH M OpPraHWYECKMMHU BEIECTBAMHU.
I'enernyeckas CBSI3b MEXAY OCHOBHBIMM KJIACCAMU HEOPTaHWYECKUX BellecTB. KauecTBeHHbIE peakluu Ha
HEKOTOpbIE KJIACCHI OPraHUYECKUX COEAMHEHMH (aJIKeHbl, aJKaHbl, CIUPTHI, albJIETUbl, KapOOHOBBIE
KHUCJIOTHI, YTIIeBObI, Oenku). MnenTudukanms opraHn4ecKux coeTuHeHNH.

Tema 4. O6001meHHe M MOBTOPEeHHE MaTepHaia 3a KYpPC IIKOJbHBIA XUMUH (6 4acoB)

OcHOBHbBIE MOHATHA U 3aKOHBI XUMUH. [lepuoanueckuii 3akon JI.M.MenneneeBa u ero Gpu3nyecKuii CMbICI.
Teopust crpoeHust oprannyeckux BemecTB A.M. byrinepoBa m 0COOCHHOCTH OPTaHMYECKUX COCTUHEHUM.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMM B HEOPraHMYECKOW M OpraHMYECKON XuMuu. I'eHeTHueckas
CBSI3b MEXJY HEOPraHMYEeCKMMH U OpPraHWYECKHMMH COCJUHEHMSIMH. OKCIIEPUMEHTAIBHBIE OCHOBBI
OpraHUYECKON U HEOPraHUYECKON XUMUH.

Hmoeosvlti konmpos.
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TemaTnuyeckoe nIaHUPOBaHHUE

Ne Koanue-
w/n HaumeHoBaHue pa3esioB U TeM CTBO
4acoB

1 Teopernyeckne 0CHOBbI XuMHH. Q01T XUMUS 8u

1.1 | XuMu4decKkui 2JIEMEHT U XUMHYECKasl CBA3b. 1

1.2 Pemenne 3amadu mo Teme: «XUMHUYECKHH »dJIEMEHT U | 1
XUMUYECKas CBSI3b».

1.3 | Xumunueckass KHHETHKA. 1

14 Pemenue 3amay mo reme: «XUMHYECKasT KHHETUKA». 1

1.5 | Teopus 3JI€KTPOIUTHUECKOMN TUCCOUMALINH. 1

1.6 Pemienue kadecTBeHHBIX 3amady 1o Teme: «Teopwus | 1
JJIEKTPOJUTUYECKON JUCCOLMALIM».

1.7 OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH.

1.8 Pemrenue 3a1a4 o TEME: «OKHCIUTEILHO-
BOCCTAHOBUTEJIbHBIE PEAKITUN».

2 Heopranunueckasi xumust 104

2.1 | XapakrepucTuka METAJUIOB TIJIABHBIX MOATpyHnn U uXx | 1
COETUHEHUN.

2.2 | Pemenue 3anau no teme: «lllenounsie u menounozemensusie | 1
AJIEMEHTHI U UX COCAMHEHUS, ATIOMUHHNA U €r0 COSMHEHUS».

2.3 | XapakTepuCcTHKa HEMETAUIOB TIJIaBHBIX HOArpynn U ux | 1
COCAMHEHMH (TaJIOreHbl, MOArpyIna KUCJIOpoaa, BOAOPON).

24 Pemenne 3amau mo teme: «I aoreHbr». 1

2.5 Pemenwue 3anau no reme: «[loarpymnma kucnopona, Bogopoa». | 1

2.6 | XapakTepucTuKka HEMETa/UIOB TJIaBHBIX MOArpynn W uX | 1
COe€MHEHMH (TOArpynna a3oTa, HOArPyINIa yriaepoaa).

2.7 Pemenue 3agau no treme: «lloarpynma azora».

2.8 | Pemenne 3amau no teme: «lloarpynna yriepoga».

2.9 | XapakTepucTHKa METAUIOB MOOOYHBIX TMOATPYNI U HX
COETUHEHUN.

2.10 | Pemienne 3amau mo TeMe: «XapakTEpUCTUKA METALIOB | 1
MOOOYHBIX MOATPYNHI U UX COSTMHEHHI».

3 Oprannyeckasi XuMust 104

3.1 | Teopus cTpoeHUsl OPraHNYECKUX cOEAUHEHNN. 130Mepusi. 1

3.2 YriaeBogopoibl — ajIKaHbl, aJIKEHbI, UKIOAIKAHbI, aJKUHBI, | |
QJIKaIUEHBI.

3.3 Pemenue 3agau no treme: «IIpeaenbHbie yriaeBoI0pOAbI». 1

3.4 | Pemenue 3aga4d no teme: «HemnpenenbHbIe yTrIeBOIOPOABD». 1

3.5 | ApomaTtnueckue yrieBoA0pObL. 1

3.6 Kucnopoaconepxarue OpraHnu4ecKue coenuuenus | 1
(cpaBHUTENbHAS XapaKTEPUCTUKA CHUPTOB, aJIbIACTUIIOB U
KapOOHOBBIX KHCIIOT).

3.7 | Pemenue kaueCTBEHHBIX 3a]1a4.

3.8 | Pemenue pacueTHbIX 3a7a4 Ha BBIBOJ XUMHUYECKUX (HOPMYI
OpPraHUYECKUX BEIECTB.

39 A3zoTcoaepKalme OpPraHUYECKHUE COCTUHEHUS ull
OHMOJIOTUYECKH BaKHBIC BEIECTBA.

3.10 | Pemenue 3anau. 1

4 O00061eHEe ¥ IOBTOPEHNE MaTepuaJia 3a IIKOJbHBIN Kypc | 64
XUMUH
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4.1 | O6o6mmenne MaTepuaia Mo TeMe IKOJIBHOTo Kypca «O6mas | 1
XHMHS» - PELICHHE CIOXKHBIX 3ama4, pa3dop TUIIHYHBIX

OIMOOK.
4.2 | O6obmenne Marepuaja IO TeME IIKOJBHOTO Kypca | 2
<<HeOpFaHI/I‘-I€CKa$I XAMHUA» - PCHICHUC CJIOKHBIX 3aaad,

paz00p TUMHYHBIX ONTHOOK.
4.3- | O6obmenne Marepuasa IO TeME IIKOJBHOTO Kypca | 2
4.4 | «Opranndeckas XUMHUsI» - PEILICHUE CIIOKHBIX 3a/1a4, pa3zoop
TUMUYHBIX OMIHOOK.

4.5 | Umoeosuwiti konmpons. 1

TpeGoBaHus K YPOBHIO NOATOTOBKH BbINYCKHUKOB IO Pe3yJbTATAM OCBOCHUS
NPOrpaMMbl 3JIEKTUBHOT0 Kypca «PelleHue kayecTBeHHBIX M PacYeTHBIX 32124 MO 001Ieldl XUMUM».

3namuv/Ilonumams:

Baxcnenmue xumuueckue nonamusn

- BBIABJIATH XAapaKTCPHLIC MPHU3HAKU MOHATHH: BCIIECCTBO, XUMHYECKUU 9JICMCHT, aTOM, MOIJICKYJIA,
OTHOCHUTENIbHbIE ~ aTOMHBIE W  MOJIGKYJSIpHBIE  MacCchl, HOH, H30TONbI, XHMMHYECKas  CBA3b,
ANEKTPOOTPHUIIATETILHOCTh, BAJIGHTHOCTh, CTEIICHb OKUCIICHHUS, MOJb, MOJIIPHAs Macca, MOJISIPHBI 00BeM,
BELIECTBA MOJIEKYJISPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS, PAaCTBOPBI, 3JIEKTPOIUTHI M HEDIEKTPOIUTHI,
QJICKTPOJIUTHUYCCKAA JUCCOUALINA, THAPOJIN3, OKUCIIUTCIIb U BOCCTAHOBUTCIIb, OKHUCJICHUEC U BOCCTAHOBJICHUC,
ANEKTPOJIU3, CKOPOCTh XMMHUYECKOM pEeaKIMH, XHMHUYECKOE paBHOBECHE, TEIIOBOW 3(PQeKT peaxiuwu,
YIIEpOIHBIN CKeNeT, (yHKIIMOHAIbHAS TPYIIa, U30MEPUsS U TOMOJIOTHS, CTPYKTYpHAasi U IPOCTPAHCTBEHHAS
W30MEPHs, OCHOBHBIC TUIIHI PEAKIIUN B HEOPTAHMYECKOW U OPraHUYECKON XHUMUU;

- BBIABJISATH B3aMMOCBA3U HOHHTHﬁ, HUCIOJIL30BaTh Ba)KHEUINIME XUMHUYECKHE MOHSATUS JJIA O6’b$ICHeHI/I$I
OTIENbHBIX (PAKTOB U ABICHUIL;

- IPUHAJIC)KHOCTD BCIICCTB K PA3JIMYHBIM KJIACCaM HCOPIraHUYCCKUX COCHHHGHHﬁ;

- TOMOJIOTH, U30MEPBHI;

- XUMHWYCCKUC PCAKIINHU B opraHqucxoﬁ XUMHHU.

OcHogHble 3aKOHbL U MeopUU XUMUU:

- TIPUMEHSTh OCHOBHBIE TMOJIOKEHUS XHUMHYECKUX TEOpUM (CTpOEHUS aTomMa, XHUMHUYECKOW CBSI3H,
AJIEKTPOJUTAYECKON JHCCOLMALUM, KHUCIOT W OCHOBAaHWM, CTPOCHHMS OpPraHUYECKUX COCIMHEHUN,
XMMHYECKOM KMHETUKH) JJIsl aHAIU3a CTPOCHUS U CBOWCTB BEILIECTB;

- IOHUMATh TPAHUILbI MPUMEHUMOCTH YKa3aHHBIX XUMUYECKUX TCOPUL;

- moHuMath cMmbich [lepuoanueckoro 3akona .M. MenaeneeBa U MCMoJib30BaTh €ro JJIsl KAYECTBEHHOTO
aHaym3a 1 000CHOBAaHHUSI OCHOBHBIX 3aKOHOMEPHOCTEW CTPOSHHS aTOMOB, CBOMCTB XUMUYECKUX IIEMEHTOB U
HUX COEIUHEHUN.

Bascneiimue sewjecmea u mamepuansl

- K.HaCCI/Iq)I/II_[I/IpOBaTB HeOpFaHI/I‘-IeCKI/IC n OpFaHI/I‘-IGCKI/Ie BCIICCTBA 110 BCEM N3BCCTHBIM KJ'IaCCI/I(bI/IKaI_[I/IOHHBIM
MIPU3HAKAM;

- O6’b$ICHSITI> OGyCHOBHCHHOCTB HpaKTI/I‘IeCKOI‘O HpI/IMeHeHI/ISI BCIIECCTB HX COCTAaBOM, CTpOCHI/IeM nu
CBOICTBaMU;

XapaKTepU30BaTh MPAKTUICCKOE 3HAUCHUE TAHHOTO BEIIIECTBA;

- O0BSCHATH OOIIHE CIIOCOOBI U TPUHITUIIBI TOTyUeHUs HanOoiee BaXKHBIX BEIIECTB.

Ymemo:
Haszvieamo uzyueHHvle 6euiecmea no mpusUAIbHOU UTU MEHCOYHAPOOHOU HOMEHKIamype.

Onpedenamuv/knaccugpuyuposams:
- BaJICHTHOCTH, CTEIICHb OKUCIICHUS] XUMHUYECKUX 3JIEMEHTOB, 3apsi/Ibl HOHOB;
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- BUJ] XUMHUYECKHUX CBS3E€U B COCUHEHUAX U TUI KPUCTAJUINYECKON PEILIETKY;

- IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYT;

- XapakTep Cpelbl BOJAHBIX PACTBOPOB BELIECTB;

- OKHCJIUTEIb U BOCCTAHOBUTEIID;

- IPUHAUICKHOCTD BEILECTB K PA3JIMYHBIM KJIACCAM HEOPTAHUYECKUX U OPTaHUYECKUX COCIUHEHUN;

- TOMOJIOTH M H30MEPBHI;

- XHMMHMYECKME pEakIuu B HEOPraHWYeCKOM U OpraHMYeCKOM XUMHHU (II0 BCEM H3BECTHBIM
KJ1acCU()UKALMOHHBIM ITPU3HAKAM).

Xapaxmepu3zosamu:

- §, p ¥ d-37€MeHTHI 110 uX nojoxenuto B [lepuonnueckoii cucreme 1.1. Menneneena;

- 00mIMe XUMHYECKHE CBOMCTBA MTPOCTHIX BEMIECTB — META/UIOB U HEMETAJIJIOB;

- 00IMe XMMHYECKHUE CBOWMCTBA OCHOBHBIX KIJIACCOB HEOPTraHUYECKHX COCIWHEHUH, CBOWCTBA OTICIIBHBIX
MPEJICTaBUTENEN ATUX KIJIACCOB;

- CTPOCHHME U XMMUYECKUE CBOWCTBA U3YUYEHHBIX OPIraHUYECKUX COCIMHEHUN.

ObvacHams:

- 3aBHCHMOCTb CBOWCTB XHMHMYECKHX OJJEMEHTOB M MX COCIMHEHHMH OT IIOJIOKEHUS »JJIEMEHTa B
[Tepuonnueckont cucreme /.M. Menneneena;

- IPUPOY XMMUYECKOM CBA3U (MOHHOW, KOBAJIEHTHOM, METAINTUYECKOM, BOJOPOIHOM);

- 3aBUCUMOCTb CBOMCTB HEOPTaHMYECKUX M OPIraHMUYECKUX BEIIECTB OT UX COCTAaBA U CTPOCHHS;

- CYITHOCTh U3YYCHHBIX BUJIOB XUMUUYCCKUX PEAKITUN (JIIEKTPOTUTHICCKOMN AUCCOIMAIINKI, HOHHOTO OOMEHa,
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX) U COCTABJISITH X YPABHEHUS;

- BIMSHUE PA3JHYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOM pEaKIMU M Ha CMEIICHHE XHWMHYECKOTO
paBHOBECHS.

Pewams 3a0auu:

- BBIYMCIICHHE MAacChl PACTBOPEHHOI'O BEUIECTBA, COAEPIKALIErocs B OINPEACICHHOW Macce pacTBopa C
HM3BECTHOM MacCOBOM JOJICH;

- pacueThl: 00bEMHBIX OTHOIICHHUH Ia30B MPU XUMUYECKUX PEaKLUsIX;

- pacueThl: MacChl BEIIECTBA WM 00beMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00bEMY
OJIHOTO M3 YYaCTBYIOLIUX B PEAKIIUN BEILECTB;

- pacyeThl: TEeII0BOro 3G eKTa peaKiim;

- pacueThl: Macchl (00beMa, KOJMYEeCTBa BEIIECTBa) MPOAYKTOB pEaKLMU, €CIU OJHO M3 BEIECTB JaHO B
M30BITKE (MMEEeT PUMECH);

- pacdeThl: Macchl (00beMa, KOJIMYEeCTBa BEIIECTBA) MPOAYKTA peakluu, eCIM OHO U3 BEIIECTB JaHO B BUE
pacTBOpa € ONPENEIEHHON MacCOBOM J0JIEW pacTBOPEHHOTO BEIIECTBA;

- HaxXOKJIeHHE MOJIEKYISIpHON (hOpMYJIbI BEIIECTBA;

- pacueThl: MaCCOBOW UM OOBEMHOM JOJIH BBIXOJA MPOIYKTa PEAKIIUU OT TEOPETUIECKH BO3MOXKHOTO;

- pacyeTbl: MaCCOBOM JOJIM (MAcChl) XMMUYECKOTO COEUMHEHHS B CMECH;

- COCTaBJICHUE LIETIOYEK T'E€HETUYECKOM CBSI3M XUMHUYECKHUX COCIMHEHHM (HeopraHuueckass XUMHUS U
OpraHuyYecKasi XUMUs).
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P.I'."BanoBa, A.A.Kasepuna, A.C.Kopomierko. Borpocsl, ynpaxueHus u 3aganus mo xumuu: [locodue mmns
yuamuxcsa 10-11 k. — M.: [Ipocsemenue, 2022
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1. Acniutikas A.@. [Iposeps cBou 3HaHus: 10-11 kinaccer: YuebHoe mocobue. - M.: Benrtana-I'pad, 2009

2. Ky3emenko H.E., Epemun B.B. Xumus. 2400 3agad ju1sl MIKOJIBHUKOB U MOCTYHAIOIMIMX B BY3bl. — M.:
Hpoda, 1999 (u Bce mocneayroniye U3aaHus).

3. Ky3smenko H.E. u ap. Hawana xumuu. — M.: Dx3amen, 2005.

4. Kyzpmenko H.E. Yuucs pemars 3angaun no xumuu. — M.: IIpocsemenue, 1986.

5. Ky3emenko H.E., Epemun B.B. Xumust st abutypueHToB U yuanmuxcs. — M.: Dx3ameH, 2003.

6. Jlunuu P.A., Monouko B.A. Xumus s abutypuentos — M.: Xumus, 1993.

7. Mapmanosa I'.JI. 500 3amay o xumuu. 8-11 knacc. — M.: U3par-mkoia, 2000.

8. Cnera JI.A., Xonun 10.B., Uepnsbiii A.B. KonkypcHble 3aauu MO XMMHMM C pelIEHUIMH. — MOCKBa-
XapbkoB: Mnekca-rumuasus, 1998.
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