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IHosicHuTe IbHAS 3aNIMCKA
PaGouas nmporpamma pa3zpaboTaHa Ha OCHOBE:

1) ®denepaibHOTO KOMIIOHEHT TOCYAApCTBCHHBIX OOpa30BaTEIbHBIX CTaHJIAPTOB
Ha4YaJIbHOTO 00IIEer0, OCHOBHOTO M CpeaHero ( MOJHOTOo ) 00Iero oopa3oBaHus,
YTBEPKJCHHbIN mnpukazoM MunoOpHayku P® ot 5 maprta 2004r. Nel089 (c
n3MeHeHusIMH U gonoiaHeHus MU oT 10.11.2011 Ne2643,ot 23.06.2015 Ne 609,
ot 07.06.2017 Ne506)

2) denepabHOTO OACUCHOTO YUEOHOTO IJIaHA M MPUMEPHOTO YIeOHOTO TiaHa JIs
oOpa3oBarenpHbIX yupexaeHud Poccuiickoii ®enepauuu, peanu3yronmx
IporpaMmbl OOIIEr0 00pa3oBaHUsl, YTBEPKICHHBIM MpUKazoM MHHOOpHAYKH
Poccun ot 09.03.2004r. Nel312 (c u3MEHEHHSMHU U JOMOJHEHUSMU OT
20.08.2008 Ne241,ot 30.08.2010 Ne 889, ot 03.06.2011 Ne1994, ot 01.02.2012
Ne74)

3) OOITI TBOY COII Nel13.

Psan pa3nmenoB MIKOMBHOM MpPOrpaMMbl MO XMMHUHU JOJDKEH PAacCMaTpPUBATBCS B PaMKax
npoUILHON MIKOJBI Oojiee YIIIyOJIeHHO. DTO OTHOCHTCS, B YaCTHOCTH, K OCHOBaM
TEPMOXUMHHU, TEOPUM KHUCJIOT U OCHOBAHWM, CTPOCHHUIO aTOMa M XUMHYECKOW CBS3H.
Vuyanuecss He MOJy4aroT MPEACTABJICHUS O TOM, KakK OMNPEICTUTh TUM TUOPUIU3AIUU
aTOMHBIX OopOuWTaneil mpu oO0pa3oBaHWU KOBAJICHTHOMW CBS3M, HE YMEIOT HCIIOJIb30BaTh
MPUHIMIT CMEIIECHUS XMMUYECKOTO PAaBHOBECHS, HE MOHUMAIOT, KAK MOYXHO NMPUMEHUTH
MOJYyYEHHbIC B Kypce (PU3UKU 3HAHHUS B O0JACTU OCHOB TEPMOJMHAMHUKH K XUMUYECKUM
peakiusaM. Kpaiine ¢popMalibHBIN MOJIX01 MPAKTUKYETCS 1O OTHOIICHUIO K OKHCIMTEIIBHO-
BOCCTAHOBHUTEIBHBIM MPOILIECCAM M BOINPOCAM TUAPOJM3a. B pe3ynaprare y MIKOJIbHUKOB
BO3HHUKAIOT IMOBEPXHOCTHBIC, a TMOPOH W HEBEPHBIC MPEJCTABICHUS B 00JACTH OOIICH

XUMHUH.

Mexnay Tem 3TU paslienbl 00Iel XUMHUKM BKIIIFOUEHBI B 33/1aHKsI UTOTOBOM aTTeCTallK 3a
KypC OCHOBHOM cpeiHel mikonbl. Bor mouemy HeoOxoauMo B nmporpamMmy oOyudenus B 11
KJIaCCE BKJIFOUNTHh KYpC BHEYPOUHOM JIESITEIBHOCTH «XHUMUS B LIKOJIEY», HANPABICHHBIN Ha
JUKBUAALMIO YKa3aHHBIX MPOOENOB B MOATOTOBKE BBIMTYCKHUKOB, OTPAa0OTKY HABBIKOB

pEUICHUA 3aaa49 U ITIOMCKAa OTBETOB HA CJIOKHBIC BOITPOCHI O6H.[Cﬁ XUMHU.



CTapmHe IMKOJBbHUKH, TATOTCIOINIHNEC K eCTeCTBeHHOHaquOﬁ cricuain3anuu, IIPpocCTO
00s13aHbBI npopa60TaTb B JOIIOJIHCHUE K CTaH,HapTHOﬁ nporpamMme CIaCcaAyromune TEMBbI:
OCHOBBI TCPpMOXHMMHHN W YYCHHC O XHUMHYCCKOM PABHOBCCHUH, CBOMCTBA PaCTBOpPOB H
KHCJIIOTHO-OCHOBHBIC PABHOBCCHA, CTPOCHHUC ATOMOB M XHUMHWUYCCKAA CBA3b (BKJIIO‘-IaH
MpcacCTaBJICHUA O FGOMCTpI’I‘IGCKOﬁ Q)opMe qaCTHH), OCHOBHBLIC IIOHATHUA XHMHHU

KOMIIJICKCHBIX CO€HHH€HHﬁ.

[ToBepXHOCTHOE M3YUYEHUE XMMHUHU HE OO0JIEr4aeT, a 3aTpyJIHAET €€ YCBOeHHE. B cBs3u ¢
3TUM, KypC BHEYPOUHOU JAEATEIBHOCTH IIPeAHA3HAYEH JUIs yyanuxcs 11 k. u paccuurtan

Ha 34 yaca (1 gac B Heiem10).

Iesu 31€KTUBHOI'0 Kypca:

- pa3BUTHE MO3HABATEIILHOU JIESITEILHOCTH O0YyYaIOIIUXCS Yepe3 aKTUBHBIE POPMBI U
METO]Ibl O0yUEHHS,;

- Pa3BUTHE TBOPYECKOTO MOTEHITHAIA 00YUYaIOIIHUXCsl, CHOCOOHOCTH KPUTHUECKU
MBICJIUTB;

- 3aKpeIUICHUE U CUCTeMAaTH3alvs 3HAaHUM 00y4Jaromuxcs 1Mo XUMHUH;

- 00yueHune 00y4aronIuxcsi OCHOBHBIM TOJIX0JIaM K PEIICHUIO PACUETHBIX 3a7a4 I10

XUMHUHN, HCCTAHAAPTHOMY PCIICHUIO ITPAKTHYCCKUX 3a/1a4.

3aaum 3JIEKTUBHOI0 Kypca:

- Pa3BUTh YMEHHSI CAMOCTOSITEIILHO pad0TaTh C JIUTEPATYPON, CUCTEMATUIECKU
3aHUMAThCS PEIICHUEM 3a/a4, paboTaTh C TECTAMH PA3JIMYHBIX TUIIOB;

- BBIIBUTH OCHOBHBIE 3aTPYy/IHEHUS U OMIMOKH MU BhITIOJIHEHUH 3aaanuii EI'D mo
XUMUH;

- HAYYUTb 00yUYaIOUIUXCS TPUEMaM PEIICHUS 3a/1a4 Pa3InYHbIX TUIIOB,;

- 3aKPEMUTh TEOPETUUECKUE 3HAHUS IIKOJIBHUKOB 110 HauOO0JIee CI0KHBIM TeMaM
Kypca o0I1eil, HEOPraHMUeCKOW U OpraHUIECKON XUMHH;

- c110cOOCTBOBATH MHTETPAITUHN 3HAHUN yYaIIUXCs TI0 MMPEAMETaM €CTECTBEHHO-
MAaTEMaTHYE€CKOT0 MK MTPU PEIICHUN PACUETHBIX 3a7a4 10 XUMUH;

- IPOJIOJKUTH (POPMUPOBAHUE YMEHHUSI AHAIM3UPOBATH CUTYAITUIO U JIEaTh

POTHO3BI.



|.Ilnanupyembie pe3yibTaThl 0CBOEHUS Y4eOHOI0 MpeaMeTa

BBINYCKHHMK 10JI2KEH:

3aarn/IloHuMAaTh:

Bakueiinue xuMu4eckKue NOHATHHA

BBISIBIIATh XapaKTEPHBIE MTPU3HAKHU MTOHITUI: BEIIECTBO, XUMUYECKHUMN JJIEMEHT,
aTOM, MOJIEKYJ1a, OTHOCUTEIIbHBIE AaTOMHBIE U MOJIEKYJIIPHBIE MACChI, HOH,
M30TOIbI, XUMUYECKas CBA3b, JIEKTPOOTPUIIATEIBHOCTD, BAJICHTHOCTb,
CTEIEeHb OKUCIIEHUS, MOJIb, MOJISIPHAsI Macca, MOJIAPHBIA 00bEeM, BEIIECTBA
MOJICKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUSI, PACTBOPHI, SJIEKTPOJIUTHI U
HE3JIEKTPOJIUTHI, 3JIEKTPOIUTHYECKAS JUCCOIMALMA, TUAPOJIN3, OKUCIUTEIb U
BOCCTaHOBUTENb, OKUCIEHUE U BOCCTAHOBIICHUE, JJIEKTPOJIU3, CKOPOCTh
XUMHUYECKOM peakIuu, XUMUIECKOE paBHOBECHE, TEIIOBOM d(PeKT peakiuu,
YIJIEPOHBIN CKeNeT, PYHKIMOHANIbHAS TPYyIa, U30MEPUsI 1 TOMOJIOTHUSI,
CTPYKTYpPHAs U MPOCTPAHCTBEHHASI N30MEPHSI, OCHOBHBIC TUIIbI PEAKIIUN B
HEOPraHUYECKOW U OPraHNYECKON XUMUH;

BBISIBJISATH B3aMMOCBSI3M MOHATHM, HUCIIOJIb30BaTh BAXKHEHUIIINE XUMHUUCCKHUE
MOHSATHS JIJI1 00BSICHEHUSI OT/ICTbHBIX (DaKTOB U SBJICHUIA;

MPUHAJIEKHOCTh BEIIECTB K PA3JIMYHBIM KJIACCaM HEOPTraHUYECKHUX
COCJIMHCHMUI;

TOMOJIOTH, U30MEPHI;

XUMHUYCCKHUE PCAKIIMU B OpFaHHqGCKOﬁ XHUMMHH.

OcHoeHble 3aKOHBL U meopuu xumuu.:

PUMEHSITH OCHOBHBIE TIOJIOKEHUSI XUMHUYECKUX TEOPHH (CTpOSHHUs aToMa,
XAMHUYECKOU CBSI3H, DJICKTPOJIUTUYECKON TUCCOLMALINKI, KUCIIOT 1 OCHOBAaHHH,
CTPOCHHSI OPTaHUYECKUX COCAMHEHUN, XUMUUECKON KHHETUKHU) JIsl aHATU3a
CTPOEHUS U CBOMCTB BELIECTB;

IMOHHUMAThb I'paHUIbI IPUMCHUMOCTH YKAa3aHHBIX XUMHUYCCKUX TeOpHﬁ;



* noHumaTh cMbIca llepuoanueckoro 3akona /.M. MenneneeBa u ucronb30BaTh
€ro JJIs1 KaYECTBEHHOI'0 aHaJIn3a U 00OCHOBAaHUSI OCHOBHBIX 3aKOHOMEPHOCTEN

CTpOCHUA aTOMOB, CBOMCTB XMMHUYECKHUX BJIEMEHTOB U UX COCI[PIHCHHﬁ.

BakHeniuue BemecTsa ¥ MaTepuaJIbl
* KJIacCH(PUITUPOBATh HEOPTAaHUYECKHE WM OPraHUYECKHE BEIIeCTBA IO BCEM
M3BECTHBIM KJIaCCU(UKAIMOHHBIM TIPU3HAKAM;
* OOBICHATH OOYCIIOBIEHHOCTh MPAKTUYECKOTO TMPUMEHEHHUS BEIIECTB UX
COCTaBOM, CTPOECHHUEM U CBOMCTBaMU,;
*  XapaKTEpH30BATh NPAKTUYECKOE 3HAYECHUE TAHHOTO BEUIECTBA;
* OOBSICHATH O00IIME CHOCOOBl M TPHUHIMIBI TOJyYeHUS HaumOoJee BaKHBIX

BCIICCTB.

Ymersb:
HaspiBaTth H3y4YeHHble BellecTBA 10 TPUBUAJIBHOW MJIM  MEKIYHAPOJAHOM
HOMEHKJIaType.
Onpenensitb/KiIaccupuuupoBaThb:
* BAJIEHTHOCTbH, CTENIEHb OKUCIICHHUS] XUMUUYECKHUX JIEMEHTOB, 3apsi/ibl HOHOB;
*  BUJ XUMHYECKHUX CBSI3€M B COEMHEHUSAX U TUI KPUCTAIIMYECKOMN PEIIETKH;
* MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI;
*  XapakTep cpebl BOJHBIX PACTBOPOB BEILECTB;
*  OKHCJUTENb U BOCCTAHOBUTEIb;
* IPUHAUIEKHOCTh BELIECTB K PA3JIMYHBIM KJlacCaM HEOPraHUYECKUX H
OPraHUYECKUX COCIMHCHUN;
*  TOMOJIOTH U U30MEPBHIL;
*  XMMHMYECKHE PEAKIMH B HEOPTaHWYECKOM M OpraHM4eckod XUMHH (II0 BCEM

U3BECTHBIM KJIACCU(UKAIMOHHBIM MTPU3HAKAM).

Xapakrepus3oBarTh:
* S, p u d-a;meMenHTHI MO UX MoJiokeHuto B [lepuoauueckoii cucreme J1.1.

Menneneena;



e o0wmue XMMHUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB — METAUIOB U
HEMETAJUIOB;

¢ oOupe XHMMUYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COEIMHEHUI, CBOWCTBA OTAEIJIBHBIX ITPEACTABUTENIEN 3TUX KJIACCOB;

* CTPOGHHE M XHMMHYECKHME CBOWCTBA M3YYECHHBIX OPraHUYECKUX

COEJIMHEHUN.

OO0BLSACHATD:

3aBUCHUMOCTh CBOWCTB XHMHWYECKMX DJIEMCHTOB W HUX COCIUHEHUH OT
noJiokeHus 3neMenTa B I[lepuoanueckon cucreme .M. Menaeneena;

NpUPOAY XUMHUYECKOM CBSI3M (MOHHOW, KOBAJCHTHOW, METANIMYECKOM,
BOJIOPOJTHOM );

3aBUCUMOCTh CBOWCTB HEOPTraHUYECKUX W OPTraHUYECKUX BEIIECTB OT HMX
COCTaBa U CTPOCHHS;

CYIIHOCTh HW3YYEHHBIX BHUJIOB XHMHUYECKHUX peEaKIuil (JIEKTPOIUTHICCKON
JTUCCOIMAIINM, HMOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX) M
COCTAaBJISITh UX YPABHEHUS;

BIMSHUEC PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOM pEaKIUM M Ha

CMCIICHUEC XUMHNYCCKOT'O paBHOBECHAI.

Pemiats 3agaun:

BBIYUCJIEHWE MAacChl  PAaCTBOPEHHOIO  BEIIECTBa, COJEpXKAIIerocss B
OIPEJICIIEHHON MAacCe pacTBOpPA C U3BECTHOM MACCOBOM JOJIEH;

pacyeThl: 00bEMHBIX OTHOIICHHM ra30B MPU XUMHUYECKUX PEAKIIHSIX;

pacueThl: Macchl BeIIeCTBA WJIM 00beMa ra3oB IO HU3BECTHOMY KOJIUYECTBY
BEIIECTBA, MACCe WM 00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIICCTR;
pacyeTsl: TerIoBoro 3dexra peakuuu;

pacdeTsl: Macchl (00beMa, KOJMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUH, €CIIU
OJIHO M3 BEIECTB JaHO B U30BITKE (MMEET MPUMECH );

pacyeTsl: Macchl (00beMa, KOJIMYECTBAa BEUIECTBA) MPOAYKTA PEaKlUu, €Clld
OJHO W3 BEIIECTB JIAHO B BHUJE PACTBOpPA C OMPEACICHHOW MAacCOBOW J10JIEU

PACTBOPCHHOI'O BCIICCTBA,



HAXO0XKJIEHUE MOJICKYJIIPHOW (pOPMYIIBI BEIIECTBA;

pacueTbl: MaccoBOM WM OOBEMHOM JOJIM BBIXOJIa MPOJYKTa PEaKIUU OT
TEOPETUYECKH BO3ZMOYKHOTO;

pacyeThl: MacCOBOM JIOJIM (MAacChl) XUMHUECKOTO COSTMHEHUS B CMECH;
COCTaBJICHUE IICMOYECK T'€HETUYECKOM CBS3U XHUMHYECKUX COETUHCHUM

(HeopraHUUecKasi XUMUSI U OpraHuyecKasi Xumus).



I1.Conep:xkanne

3JIEKTUBHOIO Kypca «XuMHUA BOKPYT Hac -11 kiace»

Tema 1. CTpoenne aroma. JjieMmeHTapHast yactuua(54)

1.1 Ocrosnule ceéeoernus o xumuu

1.2. Xumuueckui snemenm

CoBpeMeHHBIE TIPEJCTABICHUS O CTpoeHUHM aroma. CTpOEHHE IJIEKTPOHHBIX
000JIOYeK aTOMOB JJICMEHTOB IIEPBBIX YETBIPEX IEPUOJOB: S-, P- W O-37eMEHTHI.
DnexkTpoHHas KoHpuUrypaius aroma. OCHOBHOE M BO30YKICHHOE COCTOSTHUE aTOMOB.

[Tepuoauyeckuii 3aKOH W TEpUOAUYECKAs CHUCTeMa XMMHUYECKuX sjeMmeHToB JI.U.
MenneneeBa. Paguycsl aToMOB, UX MEPUOJUYECKUE U3MEHEHUS B CUCTEME XUMHYECKHUX
3JIEMEHTOB. 3aKOHOMEPHOCTHM M3MEHEHMSI XUMHMYECKHMX CBOWCTB DJJEMEHTOB U HX
COEJIMHEHUH 10 neproaaM U rpynmnam. [loHsaTre o painoakTUBHOCTH.

1.3. Xumuueckas c6536 u cmpoenue sewjecmasda

KoBasieHTHass XuMH4YecKasi CBSI3b, €€ PA3HOBUAHOCTH (MOJSpPHAS W HETOJSpHAas),
MEXaHM3Mbl 00pa3oBaHUs. XapAKTEPUCTUKKW KOBAJICHTHOM CBs3M (JJIMHA W SHEPrus
cBs3u). MonHas cBs3b. MeTtayumaeckas cBsi3b. BogopoaHas cBs3b. (Mpe3eHTAIHS

1.4.2nexmpoompuyamenvrocms. CTENEHb OKUCICHUS M BAJICHTHOCTh XMMHUYECKHUX
AJIEeMEHTOB. BelectBa MOJICKYISIPHOTO W HEMOJICKYJISIPHOTO CTPOCHUS. 3aBUCHUMOCTH
CBOMCTB BEIIECTB OT 0COOCHHOCTEH MX KPUCTATUTMICCKON PEIICTKH.

1.5. ITpaktuueckas paboTa-1.Pacrio3HaBaHue BEIIECTB CPEaU APYTHUX.

Tema 2. Teopernueckue ocCHOBbI XUMUHU. O0mas xummus(84)

2.1. Xumuueckue peaxyuu

2.2. Xumuueckas Kunemuxa

Knaccudukanusa xumuueckux peakuuid. TermnoBoil 3(pekT XUMHUYECKOM peaKiuu.
Tepmoxumuyeckue ypaBHeHHs. CKOpPOCTh peaklud, €€ 3aBUCHUMOCTh OT Pa3IMYHBIX
¢dakTopoB.

2.3.06pamumble u HeoOpamumble XumMuyeckue peaxyuu. XUMUYECKOE PaBHOBECHE.
CMmelieHne XUMUYECKOTO paBHOBECHS IOJ JICWCTBHEM  PAa3IMYHBIX  (haKTOPOB.
(pe3eHTarus)

2.4 Teopus snekmpoarumudeckou Ouccoyuayuu



DNEKTPOIIUTUYECKAS] TUCCOLMALUS 3JIEKTPOJUTOB B BOAHBIX pacTBopax. CuibHbIE U
cialble ANIEKTPOIUTHL. Peakiiun HOHHOTO 0OMeHa.

XapakTepHble XMMHYECKHE CBOMCTBA OKCHJOB: OCHOBHBIX, aM(pOTEPHBIX,
KHCIIOTHBIX. XapakKTepHble XHMHUYECKHE CBOWCTBA OCHOBAaHUH U  aM(pOTEPHBIX
TUAPOKCUIOB. XapaKTEPHbIE XUMUYECKUE CBOMCTBA KUCIOT. XapaKTEepPUCTHKA OCHOBHBIX
KJIACCOB HEOPTaHWYECKUX COCIMHEHUM C TMO3ULHM TEOPUU  DIIEKTPOJIMTUYECKOU
nucconuanuu (TO/).

XapakTepHble XMMHUYECKHE CBOMCTBA COJIEM: CPEAHUX, KHUCIBIX, OCHOBHBIX;
KOMIUIEKCHBIX (Ha MpUMEPE COCTUHEHMI amtoMuHUs W HuHKA). ['unponus conei. Cpena
BOJHBIX PACTBOPOB: KHCIHAas, HEUTpasibHas, mienodyHas. Bomopoausiii mokaszatens (pH).
Nupukaropsl. OnpeaesieHne xapakrepa cpeibl BOJHBIX PACTBOPOB BEILIECTB.

2.7. OKuciumenbHo-60CCMAHOBUMENbHbIE PEAKYULL.

Peakiuu  OKMCIMTENIBHO-BOCCTAHOBUTENbHBIE, WX Kiaccubukamus Kopposus
METaJUIOB M CIIOCOOBI 3aIlIMTHI OT Hee. DIEKTPOJIM3 PacIyIaBOB U PACTBOPOB (COJIEH,
mieJIo4eil, KHUCJIoT). Peaknuu, NOATBEpKAAONIME B3aMMOCBA3b PA3JMYHBIX KJIACCOB
HEOPraHUYECKUX COCAUHEHUN.

2.8.Ilpaxmuueckas paboma-1. Perienre TpeHUPOBOYHBIX 33/1a4 IO TEME:
«Teopernueckrne OCHOBBI XUMUU. XHUMHUS B IIKOJIE»

BrrunciieHne mMacchl paCTBOPEHHOTO BEIIECTBA, COJAEPIKAILETOCS B OIPEAECIECHHON
Macce pacTBOpa ¢ M3BECTHOW MAcCOBOM nojied. PacueThl: 0ObEMHBIX OTHOIICHUN Ta30B
Py XUMUYECKUX peakiusix. PacyeTsl: TeruoBoro s dexra peakiun. PacueTsi: MaccoBoi
1071 (Macchl) XMMUYECKOTO COeAMHEHUs B cMecH. Hanncanve ypaBHEHU OKUCITUTENBHO-
BOCCTAHOBUTEJIBHBIX pEaKIuii, pacCTaHOBKa KO3(PPHUIMEHTOB METOJOM 3JIEKTPOHHOTO

OajtaHca.

Tema 3. Heoprannueckasi xummus (54)

3.1. Xapaxmepucmuka memanios 21aeHblX HOOZPYNN U UX COCOUHEHUL

OO0mrast xapakTepuCTHKa MeTaIOB MMaBHBIX moarpynn [-III rpynm B cBs3u ¢ ux
MOJIO)KECHUEM B TIEPHOJAUYECKON CHCTeME XUMHYECKuX sneMeHToB J[.M. MenneneeBa u
O0COOCHHOCTH CTPOEHUSI UX aTOMOB.

XapakTepHble XUMUYECKHUE CBOWCTBA MPOCTHIX BEIIECTB U COCIMHEHUM METAJIOB -

IICJIOYHBIX, IICTIOYHO3EMCEIIbHBIX, aJIFOMUHUA.



3.2. Xapaxmepucmuxa Hememanios 21aeHbiX NOOZPYRN U UX COEOUHEHUL

OO6m1as xapakTepucTuka HemeTaoB miaBHbIX noarpymnm |V—VII rpynm B cBsi3u ¢ ux
MOJIO)KEHUEM B MEPUOIMYECKON cucteMe xumuyeckux siemeHToB JI.M. MenpaeneeBa u
O0COOEHHOCTSIMU CTPOEHUS UX ATOMOB.

XapakTepHble XUMUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB U COCIMHEHUI HEMETAILJIOB -
BOJIOPOJia, TAJIOT€HOB, KUCIOPO/a, Cephl, a30Ta, (hocdopa, yriepoaa, KpeMHUS.

3.3. Xapaxmepucmuxa nepexooHvix 21eMeHmMO8 U UX COeOUHEHUL

XapakTepucTUKa IMEPEXOJHBIX IJIEMEHTOB — MEAM, LIMHKAa, XpOMa, Keje3a Mo HuX
IIOJIOKEHUIO B IEPHOJUYECKON CHCTEME XUMHYecKuX dieMeHToB J[.M1. MenneneeBa u
O0COOEHHOCTSIM CTPOEHUS UX AaTOMOB.

XapakTepHble XUMHUECKHUE CBOMCTBA MPOCTHIX BEIIECTB U COCAMHEHUN MEPEXOIHBIX
METaJUIOB — ME/IM, LIMHKA, XpOMa, JKeJe3a.

3.4. Ilpaxmuueckass paboma-l.Peuienue mMpeHUpOBOUHBIX 3a0ay NoO meme:
«Heopeanuueckas xumusy

Pacuetsl: Macchl (0OBbEeMa, KOJIMUECTBA BEIIECTBA) MPOAYKTa PEaKIMU, €CIIU OJTHO U3
BELIECTB JIAHO B BHUJE pacTBOpa C ONPEIEICHHOM MAacCOBOM JOJE€H PACTBOPEHHOTO
BEILECTBA.

Pacuersl: MaccoBod wiM OOBEMHON [OJIM BBIXOJA TMPOAYKTa pPEaKUUd OT
TEOPETUYECKH BO3MOXKHOT0. PacdyeTrl: MaccoBOM J10JIM (MAcChl) XUMHUYECKOTO COCIMHEHUS
B cmecu. Onpenenenne pH cpeabl paCTBOPOM COJIEH.

3.5 [enemuueckas c6436 MEXIy OCHOBHBIMH KJIaCCAMH HEOPTaHUYECKUX

COCI[I/IHCHHf/'I. KauecTBeHHBIC pPCaKI Ha HCOPraHM4YCCKHUEC BCUICCTBA U MOHBI.

Tema 4. Oprannveckasi xumus (154)

4.1.-4.6 Veneso0opoowi

Teopus CTpOE€HUST OpPraHUYECKHX COeauHEHU. M3omepus — CTpyKTypHas u
POCTPAHCTBEHHAS. | OMOJIOTH ¥ TOMOJIOTHYECKUM psJl. (TIpe3eHTaIs, 3aI[UTa TPOCKTOB)

Tumnbl cBsize B MoOJEKyJiax OpPraHMYECKHUX BemecTB. ['mOpuamn3anus aTOMHBIX
opbutaneit yraepoma. Panmukan. ®OysknumonanbHas rpynmna.  Kiaccudukanums u
HOMEHKJIATypa OPraHUYE€CKUX COCTUHEHU.

XapakTepHble XUMHYECKUE CBOMCTBA YIJIEBOJOPOAOB: QJIKAHOB, ILMKIIOAJIKAHOB,

AJIKEHOB, JIUEHOB, AJIKWHOB. I[IpupoJIHbIE MCTOUYHHMKHU YTJIEBOIOPOJOB, MX MepepadoTKa.



MexaHn3Mbl peakuMi NPUCOECIWHEHUS B OpraHudeckod xumuun. Ilpasmwio B.B.
MapkoBHUKOBA, ITpaBuiIo 3aitiieBa A.M.

XapakTepHble XMMHUYECKHE CBOWMCTBA apOMATHYECKUX YIJIEBOJIOPOJOB: OEH30Ja U
TOJIyoJia. MexaHU3Mbl peakiuil 3MeKTPO(YUILHOTO 3aMEIIEHUSI B OPTAHUYECKUX PEAKIIUsIX.

BricokoMounekysipHble coeIuHeHus. Peakiiny noauMepu3aluy U MOJIMKOHICHCAIUH.
[Tonumepsl. [lnacTmacchl, BOJIOKHA, KayuyKHd. (MIPe3eHTaIKsI,3al1UTa IPOEKTOB)

4.7-4.9. Kucnopoocoodepoicawjue opearnuveckue coeouHeHus

XapakTepHble XMMUYECKHUE CBOWCTBA MPENENbHBIX OJIHOATOMHBIX WU MHOTOATOMHBIX
cnupToB, (¢eHona. XapakTepHble XHUMHUECKHE CBOWCTBA albJECTHAOB, MPEACTbHBIX
KapOOHOBBIX KHUCJOT, CIOKHBIX 3(UPOB. bHOTOrMYecKkd Ba’KHBIE BEIIECTBA: YTJIEBOJbI
(MOHOCaxapuspl,  JUcaxapujibl,  Mojucaxapujbl). Peakuuu,  MOATBEP>KIAIONINE
B3aUMOCBS3b YIJIEBOJIOPOJOB M KUCIOPOACOAEPKALIUX OPraHUYECKUX COETMHEHHM.

Opranuueckre  COEJUHEHUs,  COJIepXKallhe€  HECKOJBbKO  (DYHKIIMOHAJIbHBIX.
Oco0EHHOCTH XMMUYECKUX CBOMCTB. (IIPE3EHTALIMS], 3AIIUTA IPOECKTOB)

4.10-4-13. Azomcooepoicawjue opeanudeckue cOeOUHEeHUs: U OUOIOSUHECKU BANCHbIE
opeanuyecKue geuecmad

XapakTepHble XUMUUYECKHE CBOMCTBA a30TCOJEPKAIMMX OPTaHUYECKUX COCIUHEHUM:
aMUHOB M aMHHOKHCIIOT. brosiornuecku BakHbIE BEIIECTBA: KUPHI, OCIKH, HYKIIEUHOBBIE
KUCHOTHL. ['opMOHBI. DepMeHTHI. MeTaIuTIOpraHndecKue COEANHEHMS.

4.14-4.15. Pewenue npakxmuueckux 3aoay no meme. « Opeanuyeckas Xumusiy

Haxoxnenue MosekynsipHOM (QopMyInbl BemiecTBa. ['eHeThueckas CBSI3b MEXIy
HEOPraHMYeCKUMH M OPraHMYeCKHMMHM BeulecTBaMU. ['‘eHeTuueckass CBS3b MEXIY
OCHOBHBIMH KJIACCAMH HEOPraHMYECKHX BellecTB. KauecTBeHHbIE peakli Ha HEKOTOPBIE
KJIACChl OPTAaHMYECKUX COEAMHEHUN (aJIKEHBI, aJKaHbl, CIUPTHI, aJIbJIETUIbI, KAPOOHOBHIE

KHCJIOTBI, yTaeBOAbL, 0enkn). UneHTudukanus opraHn4ecKux COeIMHEHUN.

Tema 5. O600111eHre ¥ MOBTOPEHHE MaTepHAaJia 32 Kypc IKOJIbHbIIH xumuu(14)

5.1 OcHosmnvie nonamus u 3aKOHbL XUMUL.

[Tepuomnueckuii 3axkoH J[.M.MenneneeBa u ero Quanueckuii cMbIca. Teopus
CTpoeHus opranuueckux BemiectB A.M. byTiepoBa W 0COOEHHOCTH OPraHUYECKHX
coelMHEHUH. OKHUCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKUMU B HEOPraHUYECKOW U

OpFaHquCKOﬁ XUMUM. I'eHeTnyeckas CBSI3b MCXKAY HCOPTaHMYCCKUMHU N OPraHUYCCKUMHA



COCIUMHCHUSIMMU. 3KCHepI/IMeHTaHBHBIe OCHOBBI OpFaHquCKOﬁ u HCOpFElHH‘-ICCKOfI XHUMMHU.

(3a1muTa nNpoeKToOB)



I1l.TemaTnyeckoe miIaHupoBaHue

11 xnacc
Tema ®dopMBbI OpraHU3aIry.
1. Ctpoenue aToma. S [MpakTudeckux pador-1
DnemMeHTapHas IIpesenranmii-1
4acTUIa
2. Teopernueckue 8 [MpakTryeckux padot — 1
[IpesenTarnmii-1
OCHOBBI XUMHH.
OO01asa XuMus
3. Heopranuueckas 5
XUMUS [IpakTrueckux padot-1
4. Opranuyeckasi XuMus 15 [MpakTudeckux pabor-2
[Ipesenranuii-3
3arura NpoeKToB-3
5. O06o061IEeHHNE U 1 3armuTa mpoekToB-1
MIOBTOPEHUE
Marepualia 3a Kypc
IIKOJIbHBIN XUMUHU
Uroro: 34 [TpakTrueckux pabot-3

3amuTa NpoeKkToB-4
[IpesenTarnuii-4
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