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«KA®BIPKYMYXCKAA COIII UM.M.A. AJIXJIAEBA>

PABOYASA ITPOT'PAMMA

«lloozomoexka k EI'D no xumuu
11 kJiacc

Ha 2023 — 2024 y4eOublii roj

Yuaureas xumun MypandexoBoii Xaaumar MaromeapacyJIOBHbI

Kadsipkymyx 2023r.



IHosicHUTEIBHAA 3aIIMCKA

OnekTuBHBIN Kypc«lloocomoska k EI'D no xumuuy npeaHazHadeH ajs yyammxces 11x
KJlacca M paccuutad Ha 34 yaca (1 yac B Hezelo).

OCHOBHOI1 aKIIEHT U pa3pabOTKe MPOrpaMMbl Kypca JIeJaeTcsl Ha PEIlICHUH 3a/1a4
no Oiokam: «Oomas xumus», «Heopranuueckast xumusi», «OpraHnudeckas XUuMus».
Oco06o0e BHUMaHUE yJIeNAeTCs METOANKE pelieHus 3a1a4 yactuB u C o KOHTPOJIBHO-
U3MepUTenbHbIM MaTepuanaMm EI'D.

e 3JIEKTUBHOTO Kypca:

- pa3BUTHE TIO3HABATEIHLHON IEATEILHOCTH O0yUJaOIIUXCs Yepe3 aKTUBHBIC (DOPMBI 1
METO/IbI OOYUYCHUS;

- pa3BUTHE TBOPUYECKOTO MOTEHIMATIA 00YYAIOIIUXCs, CHOCOOHOCTU KPUTUYECKH
MBICJIUT;

- 3aKpeIUIeHUE U CUCTeMaTH3allys 3HaHU 00y4JaroIuxcs 1Mo XUMHH;

- O6y‘—ICHI/Ie O6y‘—IaIOHII/IXC$I OCHOBHBIM IMOAXOAAaM K PCHICHHIO pACYCTHBIX 3a/1a4 110
XUMHUH, HCCTAHAAPTHOMY PCIICHUIO ITPAKTHYCCKUX 3a/1a4.

3axa4u 2JIEKTUBHOI'O Kypca:

- HOATOTOBUTH BBIIIYCKHUKOB K €IMHOMY I'OCYIAPCTBEHHOMY JK3aMEHY 110 XUMHUHU; -
Pa3BUTh YMEHHS CAMOCTOSITEILHO pab0TaTh C JIUTEPATYPON, CUCTEMATUYECKU 3aHUMAThCS
perieHremM 3aaad, paboTaTh ¢ TECTAMU PA3JIMYHBIX TUIIOB;

- BBISIBUTH OCHOBHBIE 3aTPYTHCHUSI U OIIMOKH MPHU BBITIOJIHEHUH 3a7aHuii EI'D mo
XUMUH;

- HAYYUTh OOYYAIOIINXCA MPUEMaM PEIIeHUs 3a7a4 Pa3InIHbIX THUIIOB;

- 3aKPEMUTh TEOPETUUCCKUE 3HAHUSI IIIKOJIbHUKOB MO HanbOoJIee CI0KHBIM TeMaM
Kypca o0111eil, HEOPraHMUeCKOW U OpraHUYEeCKON XUMUH;

- CI0OCOOCTBOBATh MHTETPAIlMY 3HAHUN ydaIlIUXCs 10 MpeIMeTaM
€CTECTBEHHOMATEMATUYECKOT0 IIMKJIa TPU PEUICHUH PACYETHBIX 33/1a4 M0 XUMUHU;

- MPOJIOJDKUTH (POPMUPOBAHUE YMEHUS aHATTM3UPOBATH CUTYAIIUIO U JIeTIaTh
MIPOTHO3HI.



TemaTnueckoe nIaHUPOBaHue 1Mo dieKTUBHOMY Kypcy «IloaroroBka k EI' mo

XUMHUN»
e MaxkcumajibHas
/_ HaunMeHoBaHMe pa3je/ioB U TeM Harpy3ka Teopernueckoe
n/n
yuyaierocsd, 4. o0y4denue,

4.

CTpyKTypa KOHTPOJIBHO-U3MEPHUTEIBHBIX MAaTEPHATIOB
EI'D o xumun. OcoOEHHOCTH CaMOCTOSITEIBHOMN
MMOATOTOBKH IIKOJIBLHUKOB K EI'D

2. Teopernueckue ocHOBBI XuMun. OOIIast XUMUS 8 8
3. Heopranuueckas xumus 10 10
4, Opranuyeckasi XuMus 10 10
5 O0600611eH1Ee U TOBTOPEHHE MaTepraa 3a IKOJIbHbBIN 5 5

' KypC XUMHUH
Htoro 34 34

Conep:kanue 3j1eKTUBHOTO Kypca «lloaroroska k EI'D mo xumum»

Tema 1. CTpyKTypa KOHTPOJIbHO-U3MEPHUTENbHBIX MaTepuanoB EI'D no xumuu.
Oco0eHHOCTH CaMOCTOATEILHOM MOATOTOBKM IIKOJbHIUKOB K EI'D (1 yac)

Crnemundukanus EI'D mo xumun 2024 r. [1nan sx3amenanmonsoi pabotsl EI'D mo xumun
2024 r. (ITPUJIOKXEHME k cnenudukanun). Konudukarop 31eMEHTOB COAEPKAHUS 110
xumun g coctasiienust KMMos EI'D 2024 r.

KoHnTponbHO-u3MepuTenbabie Matepuaisl o xumuu 2023-2024 1. (aHaau3 TUTTAYHBIX
OIKOO0K).

XapakTepucTuka cojepkanusi Bcex pasaenoB EI'D 2023 r.

Tema 2. Teopernueckne 0CHOBbI XuMuu. O0mas xumus (8 4acos)



2. 1. Xumuuecxkuu snemenm

COBpeMeHHBIe MMpcaAcTaBJICHUA O CTPOCHHUHN aTOMa. CTpO@HI/Ie QJICKTPOHHBIX 06OJIOLICK
ATOMOB 3JICMCHTOB IICPBBIX YCTBIPECX IICPHUOJ0B: S-, p' 51 d'BHeMeHTBI. 9HeKTpOHHa${
KOH(bI/II‘ypaI_II/I}I aroma. OCHOBHOE U B036Y)KZ[GHH06 COCTOAHHE aTOMOB.

HepI/IOZ[I/I‘IeCKI/Iﬁ 3aKOH U IICPUOJHNYCCKAA CUCTCMAa XUMHWYCCKUX 3JICMCHTOB I[I/I
MeH/:[eJIeeBa. PaI[I/IYCBI aTOMOB, UX HCpI/IOZ[I/I'-ICCKI/Ie N3MCHCHHUA B CUCTCMC XUMHUUYCCKUX
AJICMCHTOB. 3aKOHOMepHOCTI/I N3MCHCHUA XUMHNUYCCKHUX CBOfICTB 3JICMCHTOB U UX COCI[I/IHCHI/Iﬁ 110
InepuoaamM M rpyl1iiam. IlousTue o PaanOaKTUBHOCTH.

2.2. Xumuyueckas ces3v u Cmpo€eHuUue seujecmea

KoBanenTHas xumuueckas CBsi3b, €€ pa3HOBUIHOCTH (IIOJIIpPHAS M HETIOJISIPHAS ), MEXaHU3MBI
oOpa3oBaHus. XapaKTepUCTUKHU KOBAJIEHTHOU CBSI3U ([JIMHA U dHEPrHs cBsi3H). loHHas CBSI3b.
Mertannudeckas cBs3b. BomopoaHast cBsi3b.

DNEKTPOOTpULIATEIbHOCTh. CTENEeHb OKUCICHHS U BAJICHTHOCTh XUMHUYECKUX IJIEMEHTOB.
BemecTBa MOJIEKyISIPHOTO U HEMOJIEKYJISIPHOT'O CTPOEHUS. 3aBUCUMOCTb CBOMCTB BELIECTB OT
0COOCHHOCTEH X KPUCTAJUIMYECKOMN PEIIETKH.

2.3. Xumuueckue peaxkyuu
2.3.1. XumMuyeckasi KHHETHUKA
Knaccudukamus xumudecknx peaknuil. TemmoBoi 3 PpekT XuMuuecKoi peakiuu.

Tepmoxumuueckue ypaBHeHUsI. CKOPOCTh PEAKIUH, €& 3aBUCUMOCTD OT Pa3IMYHbIX (PaKTOPOB.
OOpaTuMble 1 HEOOpAaTUMbIE XUMUYECKUE peaKMU. XUMHUECKOe paBHOBecHe. CMmellleHne
XMMHYECKOTO paBHOBECHUS MO/ JCHCTBUEM PA3IMUYHBIX (DaKTOPOB.

2.3.2. Teopus DJIEKTPOJIATHIYECCKON TUCCOIAAIINNA
DNEKTPOAUTHYECKAS TUCCOLUAIIHS IJIEKTPOIUTOB B BOJHBIX pacTBopax. CHUIbHBIEC U clla0bie

ANEKTPONUTHI. Peakiiuu noHHOro 0OMeHa.

XapakTepHble XMMUUECKHE CBOMCTBA OKCUIOB: OCHOBHBIX, aM()OTEPHBIX, KUCIIOTHBIX.
XapakTepHble XMMUUECKHE CBOMCTBAa OCHOBAHUM U aM(POTEPHBIX THIPOKCHIOB. XapaKTepHbIE
XUMHUYECKHE CBOMCTBA KMCIIOT. XapaKTEPUCTHKA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX
COCIMHEHUH C TIO3UIIUK TEOPHUH AIEKTpoJuTHueckon auccoruanuu (TIT).

XapakTepHbIe XUMUYECKHE CBOMCTBA COJIEH: CPETHUX, KUCIIBIX, OCHOBHBIX; KOMIIJIEKCHBIX
(Ha mpuMepe CoeAMHEHUH amoMUHNS U LMHKA). ['uaponu3 coneit. Cpeaa BOJHBIX paCTBOPOB:
KHcTas, HelTpanbHasi, meiaouHas. Bogopoausiii nokaszarens (pH). Mnaukatopsl. Onpenenenue
XapakTepa cpeibl BOJHBIX PACTBOPOB BELIECTB.

2.3.3. OKHCINUTENBbHO-BOCCTAHOBUTEIIBHBIC PEAKIINH.

Peaknun okuCIUTEIPHO-BOCCTAHOBHUTEIBbHBIC, X Kilaccudukanus Kopposust MeTamioB u
CHIOCOOBI 3aIUTHI OT HEe. DJIEKTPOIU3 PACIIIABOB U PACTBOPOB (COJICH, IEII0UEeid, KUCIIOT).
Peakuuu, noaTBEpKAat0NIME B3aMMOCBA3b Pa3IUYHBIX KJIACCOB HEOPTAaHUYECKUX COCTMHEHUM.



2.4. Pewenue mpenupogounvix 3a0ay no meme: « Teopemuueckue 0cHoabl
xumuu. Obwasn xumusny » (no mamepuaram KUMosEI'D 2023, 202422)

Bolunciienne Macchel pacTBOPEHHOTO BEIIECTBA, COAEPIKAIIETOCS B ONPEAEIEHHON Macce
pacTBOpa ¢ U3BECTHOM MaccoBoi nosei. PacueTsl: 00BEMHBIX OTHOIIEHUHM Ta30B NMPU XUMUYECKUX
peakuusx. Pacuetsl: TemoBoro s dexra peakiuu. PacyeTsi: MaccoBOi 101U (MaccChl)
XUMHYECKOTO COSTMHECHMSI B cMecH. Hamncanne ypaBHeHNUN OKUCTUTEIIbHOBOCCTAHOBUTEITBHBIX
peakuuii, pacctaHoBKa KO3 PUIIMEHTOB METOI0M AJIEKTPOHHOTO OajaHca.

Tema 3. Heopranuueckasi xumus (10 yacos)

3.1. Xapakmepucmuxa memanios eiasHbix NOOZPYNn U ux cOeOUHeHUll

OO01as xapakTepucTuKa MeTauioB riaBHbIX noArpynmn -1 rpynmn B cBsi3u ¢ ux
MI0JIO)KEHHEM B IIEPUOIMUYECKON cUCTEMe XuMUYecKuX 3neMeHToB [ M. Menneneesa u
0COOEHHOCTHU CTPOCHHUS UX aTOMOB.

XapaKkTepHbIE XUMUYECKHE CBOMCTBA ITPOCTBIX BEIECTB U COCAUHEHUN METAIIIIOB -
IIEJIOYHBIX, IEIOYHO3EMENIBHBIX, ATFOMUHUS.

3.2. Xapakmepucmuka HemMemanios eiasHblX NOOZPYNN U UX COeOUHEHULL

OO011as xapakTeprucTuKa HeMeTauioB r1aBHbIX noarpynn IV-VII rpynmn B cBsi3u ¢ ux
MI0JIO)KEHHEM B IIEPUOIMUYECKOMN cUCTEMe XUMUYeCcKuX 3neMeHToB [ M. Menneneesa u
0COOEHHOCTSIMU CTPOCHUS UX aTOMOB.

XapakTepHbIe XUMUYECKHE CBOMCTBA MIPOCTBIX BEIIECTB U COCANHEHUI HEMETAIIOB -
BOJIOPO/Ia, TaJIOT€HOB, KUCIOPO/a, CEPHI, a30Ta, (hocdopa, yriepoaa, KpeMHUSI.

3.3. Xapaxmepucmuxa nepexoonvix 31eMeHmMOo8 U UX COeOUHEeHUL

XapakTepUCTUKA MEPEXOIHBIX IIEMEHTOB — MEJIU, IMHKA, XPOMA, XKeJie3a 10 UX MOJIOKEHUIO
B IIEPUOANYECKON cCUCTeMe XuMHUUYecKuX 3eMeHToB [[.M. MenaeneeBa 1 0COOCHHOCTSIM CTPOSHUS
HX aTOMOB.

XapakTepHble XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB U COCAMHEHUN MTEPEXOIHBIX
METAJUIOB — MEH, [IUHKA, XpOMa, JKEJIe3a.

3.4. Pewenue mpenuposounwvix 3a0ayd no meme: «Heopeanuuecxkas xumusy
(no mamepuanam KlMoe EI'32023, 202422)

Pacuetsl: Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CIIH OJHO U3
BEILIECTB JIaHO B BUJIE pacTBOpa C ONPEIEIEHHON MacCOBOM J0JIEl paCTBOPEHHOTO BEILIECTBA.

Pacuetsr: MaccoBo# niu 00bEMHOMN JTOJIM BBIXO/A MPOAYKTA PEAKIIUUA OT TEOPETUUSCKHU
BO3MOKHOT0. PacueTsl: MaccoBOM 10T (MAacChl) XUMUUYECKOTO COCTUHEHUS B CMECH.
Onpenenenne pH cpeapl pacTBOpoM coeil.

I'enernueckast CBSI3b MEXIY OCHOBHBIMHU KJIaCCaMH HEOPTAHUYECKUX COEAUHEHHUI.
KauecTBeHHbIE peakMu HA HEOPTaHUYECKHUE BEIIECTBA U HOHBI.



Tema 4. Opranunueckasi xumus (10 yacos)

4.1. Yeneeooopoowi

Teopus cTpoeHuss OpraHMYeCcKuX CoOeInHEeHNN. M30Mepus — CTpyKkTypHas u
MPOCTPAHCTBEHHAS. | OMOJIOTM ¥ TOMOJIOTHYECKUAN PSIJI.

Tunel cBsizeil B MoJieKyJlax OpraHMYecKUX BemlecTB. ['mOpuanzaius aToMHBIXOpOUTANIeH
yraepoga. Pagukan. @yHkuuoHanbHas rpynna. Knaccupukanus W HOMEHKJIATypa
OpPraHMYECKHUX COECINHEHUN.

XapakTepHble XMMUYECKHE CBOMCTBA YIIIE€BOJAOPOIOB: AJIKAHOB, IUKJIOAJIKAHOB, aJIKEHOB,
JMEHOB, aJIKUHOB. [IprpoiHbIe HCTOYHUKH YIIIEBOIOPOIOB, UX NepepadoTka. MexaHU3MBbl
peaKkui NpUCOECINHEHUS B Opranndecko xumui. [Ipasuno B.B. MapkoBHUKOBa, IpaBUIIO
3aiineBa A.M.

XapakTepHble XUMUYECKHE CBOMCTBA apOMaTHUECKUX YITIEBOIOPOIOB: OEH30I1a U TOIyoJIa.
MexaHu3MBbl peakiyil 31eKTPOPHIBHOTO 3aMEIEHHS B OPraHUUECKUX PeaKIUsX.

BricokoMonekynspHble COeIMHEHMS. Peakiiuy noirMepru3anuy U MOJIMKOHACHCALUN.
[Tomumepsl. [1macTMaccsl, BOJIOKHA, KAY9yKH.

4.2. Kucnopoocoodepoicawue opeanuueckue coeouHeHus

XapaKTepHLIe XMMHUYECKHE CBOMCTBA IMpCACIIbHBIX OJHOATOMHBIX 1 MHOT'OATOMHBIX
CIINPTOB, (beHona. XapaKTepHLIe XUMHUYECKHE CBOMCTBA AJIbACTU OB, IIPCACIIBHBIX Kap6OHOBBIX
KHCJIOT, CJIOKHBIX B(bI/IpOB. buosnornyecku Ba)kHbIe BCHICCTBA: YIJICBOJbI (MOHOC&X&pI/IHBI,
Ucaxapuibl, mojrMcaxapusl). Peakiuu, noaTBepk1atoire B3auMOCBS3b YTIE€BOJOPOAOB U
KHCIIOPOJICOAEPKALIUX OPTaHUYECKUX COETUHEHUM.

Opranudeckue COeTMHEHUs, COJIEPKaIe HECKOJIbKO (DyHKIIMOHATBHBIX. OCOOEHHOCTH
XMMUYECKUX CBOWCTB.

4.3. A3omcoodeporcawjue opeaHuieckue coeOuHeHus u OUoI02u4ecKu

6AJICHblE Op2AHUYECKUe seuyecmed

XapakTepHble XUMUYECKUE CBOMCTBA a30TCOAEPKAIIUX OPTaHUYECKUX COCTMHEHUM:
aMUHOB M aMUHOKUCIIOT. Brojornyecku BaxKHbIC BEIIECTBA: KHUPHI, OCIKU, HYKICUHOBBIC
KUCHOTBL. ['opmoHBI. DepmeHThl. MeTaiutopraHnyeckue COeINHEHUS.

4.4. Peuwenue npaxmuueckux 3aoau no meme. « Opeanuueckas Xumusi» (no
mamepuanam KUMoes EI'D 2023, 2024 22)

Haxoxaenue MosiexynsipHoil popmyiibl BemiecTBa. [ eHeTnueckas cBsizb MEXAY
HEOPraHMYECKUMHU U OPraHMYECKUMU BelleCTBaMU. [ eHeTudecKas CBsi3b MEXK1Y OCHOBHBIMU
KJIaCCaMM HEOPTraHWYECKUX BellecTB. KauecTBeHHbIE peakiui Ha HEKOTOPHIE KIIACChI
OpPraHMYECKHUX COECIMHEHUN (aJIKEHBI, AJIKaHbl, COIUPTHI, AJIbJAETH]IbI, KAPOOHOBBIE KUCIIOTHI,
yraeBojsl, 6enkn). Unentudukanns opraHuuecKux COeTMHEHHA.



Tema 5. O0001IeHHe 1 MOBTOPEHUE MATEPHUAJIa 32 KYPC IIKOJbHbIIA XUMHUH (5 4acoB)

OcHoBHbIE TOHATHUA U 3aKOHBI XuMuH. [lepronuueckuii 3akon J[.M.MenneneeBa u ero
¢dbusmdeckuii cMpici. Teopus cTpoeHust opraHndeckux BemiecTB A.M. byTiaepoBa u 0coOeHHOCTH
OpraHuYecKuX coeauHeHU. OKUCIUTETHFHO-BOCCTAHOBUTEIBHBIC PEAKIINY B HEOPTAaHUYECKON U
opraHuyeckor XuMuu. ['eHeTHdIecKast CBsA3b MEXAY HEOPTAHNYECCKUMH U OPTaHUICCKUMHU
COCTMHCHUSMHU. DKCIIEPUMEHTAIbHBIC OCHOBBI OPraHUYECKON U HEOPTaHUUECKOW XUMHH.

Pabota ¢ KoHTpOJIbHO-U3MEPUTENBHBIMU MaTepuaiamu EI'D mo xumuu.

HUmoeosbiil konmponawv 6 gpopme EID.

KaneHnapHO-TeMaaneCKoe INIAHUPOBAHUE

KouauuyecTrBo | /laTta npoBeaeHust 3aHATHIA

HaumeHoBaHMe pa3ieioB H TeM 1acos
Ilnanupyemas | PakTnyeckas

1 CTpyKTYpa KOHTPOJIbHO-U3MEPHUTEIbHBIX 1u
MmarepuagoB EI'D nmo xumun. OcodbeHHocTn
CaMOCTOSITEJIbHOM NMOATOTOBKHU
HKOJIbHUKOB K EI'D

1.1 | CrpykTypa KOHTPOIbHO-U3MEPUTEITBHBIX 1 07.09
MaTepuasioB. TUNOBbIE OMIMOKH MTPH

BBINNOTHEHUH 3aannii EI'D mo xummuu.
Oco0eHHOCTH MOATOTOBKHU K SK3aMEHY.

2 Teopernueckue ocHOBbI xumuu. Oo1mas 8u
XUMHSA
2.1 | XuMHU4YECKUH JIEMEHT U XUMHYECKasl CBS3b. 1 14.09
2.2 | Pemrenne 3aga4 o reme: « XUMAYECKHUHA 1 21.09
3JICMEHT U XMMUYECKast CBS3bY.
2.3 | XumMudeckass KHHETHKA. 1 28.09
2.4 | Peurenne 3ama4d no teMe: « XUMHAYeCKasgs KHHETHKAY. 1 05.10
2.5 | Teopus 3neKTPOIUTUIECKON AUCCOIMALINY. 1 12.10
2.6 | Pemenue 3anad no reme: « Teopust 2MEKTPOIUTUIECKON 1 19.10
JIACCOLIHAIIAN.
2.7 | OKUCTUTETHLHO-BOCCTAHOBUTEIBHBIE PEAKIINH. 1 26.10
2.8 | Pemrenue 3aga4 no reme: 1 02.11
«OKUCTATETLHOBOCCTAHOBUTEIILHBIC PEAKITUNY.
3 Heoprannueckasi xumusi 104
3.1 | XapakrepucTHKa METAIJIOB IIaBHBIX MOATPYII U X 1 09.11

COEIMHEHUHN.




3.2 | Pemenue 3agau o teme: «Il{enounnic u 1 16.11
IE€JI0YHO3EMEIIbHBIE IIEMEHTHI U UX COECIUHEHNS,
ATIOMUHHUH U €r0 COETMHEHHUS.

3.3 | XapakrepucTuka HEMETAJUIOB TIaBHBIX MOATPYI U UX 1 23.11
COCIMHEHUH (TaJOTeHBI, TOATPYIIA KACIOPOIa,
BOJIOPON).

3.4 | Pemenne 3amau 1o reme: «[ amoreHen). 1 30.11

3.5 | Pemenue 3amau o teme: «lloarpynma kucinopoa, 1 07.12
BOJIOPOJI».

3.6 | XapakrepucTuka HEMETAIUIOB TIABHBIX MMOATPYII U UX 1 14.12
coeMHeHuH (TOArpymmna a30Ta, MoArpyma yriepoaa).

3.7 | Pemenue 3amau o teme: «lloarpymnma azotay. 1 21.12

3.8 | Pemenue 3amau o teme: «lloarpymma yrieposay. 1 28.12

3.9 | XapakrepucTruka METAIIOB TOOOYHBIX TMOATPYIIT U UX 1 11.01
COCIUHCHMH.

3.10 | Pemenue 3a1a4 1o TeMe: « XapakKTEPUCTHKA METAIIJIOB 1 18.01
MOOOYHBIX IMOATPYII U UX COCAUHCHHI.

4 Oprannyeckass XuMus 104y

4.1 | Teopus cTpOCHUSI OPTaHUYECKUX COSTUHCHUM. 1 25.01
N3omepus.

4.2 | YTIIeBOJOpOIbI — aJTKaHBI, aJIKEHBI, IUKIIOAIKAHBI, 1 01.02
AJIKMHBI, aJIKaJUEHEI.

4.3 | Pemenue 3amau o teme: «lIpenenbHbpie 1 08.02
YTJIEBOJIOPOIBI.

4.4 | Pemenue 3anau no teme: «HenpenenbHbie 1 15.02
YTIIEBOIOPOIBI.

4.5 | ApoMaTtuuecKkue yrieBo0pOIbL. 1 22.02

4.6 | Kucmopojcoaepikaiiyie opraHnuecKiue CoeTMHCHUS 1 01.03
(cpaBHHUTENBHAS XapaKTEPUCTHKA CITUPTOB, aIbJICTHI0B
U KapOOHOBBIX KUCIIOT).

4.7 | Pemrenne 3amau. 1 15.03

4.8 | Pemenne 3amau. 1 22.03

4.9 | AzoTrcoaepikaiiyie OpraHnIeCKUe COCTMHCHUS 1 1 29.03
OMOJIOTMYECKU Ba)KHBIC BEILIECTRA.

4.10 | Pemenue 3amau. 1 05.04

3) O000meHne ¥ NOBTOPEHHE MAaTepHaJsa 32 Su
HIKOJIbHBIN KYpC XUMHUH

5.1 | OGo0meHne MmaTepualia mo TeMe MIKOJIBHOTO Kypca 1 12.04
«O01mas XuMush» - pereHue CIOKHBIX 3a1a4, pa3oop
TUIIMYHBIX OIIHOOK.

5.2 | O600uIeHre MaTepuaa 1o Teme MKOJILHOro Kypca 1 19.04

«Heoprannyeckas Xumus» - pelieHne CIOKHBIX 3ajad,
pa3d0p TUMHYHBIX OUTHOOK.




5.3 | O0o0menne MmaTepuaia mo TeMe MIKOJIBHOTO Kypca 1 26.04
«OpraHndeckasi XUMUsI» - pEIICHUE CIIOKHBIX 3a7ad,
pazbop TUMUYIHBIX OIIHOOK.
5.4 | Umozcoswiii koumponws 6 popme EID. 1 03.05
5.5 | Umozcoswiii koumponws 6 popme EID. 1 10.05

TpeﬁoBaHnﬂ K YPOBHIO NIOATOTOBKM BBIITYCKHUKOB 110 pe3yjJbTaTaM 0CBOCHUSA
NMporpaMmsl 3JJEKTUBHOI'0 Kypca «HOI[I‘OTOBK& K EI'D nmo xumum»

Suamu/Ilonumameo:

Baoicnenimue xumuueckue nonamus

- BBISIBJISITh XapAaKTEPHbIC TPU3HAKY ITOHATHN: BEIIECTBO, XUMUYECKNN IJIEMEHT,
aTOM, MOJIEKYJIa, OTHOCUTEIIbHBIE AaTOMHBIE I MOJIEKYJISIPHBIE MAcCChl, HOH, U30TOIIbI,
XUMUYECKAsI CBS3b, JIEKTPOOTPULIATEIBHOCTD, BAJIEHTHOCTh, CTEIIEHb OKUCIIEHUS, MOJIb,
MOJIIpHAsi Macca, MOJISIPHBIN 00BEM, BEIIECTBA MOJIEKYJIIPHOTO  HEMOJIEKYJIIPHOTO CTPOCHUS,
PacTBOPBL, AMEKTPOJIUTHI U HEANEKTPOJIUTHI, JIEKTPOIUTUYECKAS] IUCCOLMALINS, THUIPOJIN3,
OKHCIIUTENh U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIIEHHE, 3JIEKTPOJIN3, CKOPOCTh
XUMHYECKON PeakIuu, XUMUYECKOE paBHOBECHE, TEIUIOBOM AP (HEKT peakiiuu, yriaepoaHbIi
CKeTIeT, PyHKIMOHAIbHAS TPYIINa, U30MEPHUsS U TOMOJIOTHS, CTPYKTYPHAs M IPOCTPAHCTBEHHAS
MU30MEpHsl, OCHOBHBIE TUIIBI PEAKIUI B HEOPTAHUYECKON U OPraHUYECKONW XUMUH;

- BBISIBJISITh B3AUMOCBSI3M NIOHSATHM, UCITOJIb30BaTh BaXKHEUIIINE XUMUYECKUE TTOHSITHS
JUTSE OOBSICHEHHSI OTACIIbHBIX (DAKTOB U SIBIICHU;

- IIPUHAJUICKHOCTD BEIIECTB K Pa3JIMYHBIM KJIACCaM HEOPraHUYECKUX COCAUHEHUN;

- TOMOJIOTH, U30MEDPBI;

- XUMUYECKHE PEaKIIMU B OPraHNYECKON XUMHHU.

OcHo6Hble 3aKOHBL U MeOPpUU XUMUU:

- MIPUMEHSATH OCHOBHBIE MOJO0KEHUSI XUMHUYECKUX TEOPUM (CTPOCHUS aTOMa,
XUMHYECKOU CBSI3H, ANEKTPOJIUTUUECKON JUCCOLIMALIUM, KAUCIIOT U OCHOBAHUM, CTPOEHHUS
OpraHWYECKUX COCTUHECHUM, XUMUUYECKOM KUHETHUKH) JIJIsl aHalIn3a CTPOEHHUS U CBOMCTB
BCIIECCTB;

- MMOHUMATh IPaHUILIbl MPUMEHUMOCTH YKa3aHHBIX XUMHUYECKUX TCOPHUIL;

- noHumaTth cMbici [lepuoanueckoro 3axkona /.M. Menaeneesa u UCIOIb30BaTh €r0
JUIsl KaU€CTBEHHOTO aHaIn3a U 000CHOBAHUSI OCHOBHBIX 3aKOHOMEPHOCTEM CTPOEHHUS aTOMOB,
CBOMCTB XMMHUYECKHUX JICMEHTOB U UX COCIUHCHUI.

Basicneiiwmue seuecmea u mamepuannl
- KJaccu(pUIMpoBaTh HEOPTAHUYECKHE U OPTaHUYECKHE BEUIECTBA MO0 BCEM
U3BECTHBIM KJIaCCU(PUKAIIMOHHBIM IPU3HAKAM;



- O0OBACHATH 00YCIIOBICHHOCTh MPAKTUYECKOTO MPUMEHEHUS BEIIECTB UX COCTABOM,
CTPOCHHMEM M CBOMCTBAMH; XapaKTepHU30BaTh MPAKTHUECKOE 3HAUYECHNE JAHHOTO BEIIECTBA;
- 00BACHATH 00I1IKME CIIOCOOBI U MPUHIIUIIBI TTOTYYEHUsI Hau0O0JIee BaXKHBIX BEIIIECTB.

Ymemo:

Ha3zvieams uzyuennsle seuiecmea no mpusuaibHOu Ui MeicoyHapooHoul
HOMeHKnamype.
Onpedenamu/Knaccuguuyuposams:
- BAJICHTHOCTH, CTCIICHb OKHCIICHHUSI XUMHUECKUX 3JIEMEHTOB, 3apsiIbl HOHOB;
- BUJI XUMHYCCKUX CBSI3€H B COCTMHEHUSIX U THIT KPUCTAJUTMYCCKON PEIIETKY;
- MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT;
- XapaKTep CPeJlbl BOJHBIX PACTBOPOB BEIICCTB;
- OKHUCJIUTETh ¥ BOCCTAHOBUTEb;
- MPUHAJICKHOCTh BEIIECTB K Pa3JIUYHBIM KJIACCaM HEOPTaHUYECKUX U
OPraHUYECKHUX COCTUHCHHUI;
- TOMOJIOTH B U30MEPHI;
- XUMHYECKHE PEAaKIIMA B HEOPTaHUYECKON M OPraHNnIeCKON XUMHUH (TI0 BCEM
U3BECTHBIM KJIaCCH(DHUKAIIMOHHBIM TIPU3HAKAM).

Xapaxmepu3zoeamo:
- S, p u d-3;eMeHTHI 10 UX moJiokeHuto B [lepuoanueckoii cucreme .M.
Menpeneena;
- 00IIre XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIESCTB — METAJIJIOB M HEMETAJLIOB;
- 00IIre XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COSTUHEHUM,
CBOMCTBA OTJICJIbHBIX MPEICTABUTEIICH ITUX KJIACCOB;
- CTPOCHHUE U XUMUYECKUE CBOMCTBA N3YUYCHHBIX OPraHUYECKUX COCIMHEHU M.

Oovacuamo:

- 3aBUCUMOCTb CBOMCTB XMMUYECKUX AJIIEMEHTOB U UX COCAUHEHUIN OT MOJIOKECHUS
anemeHTa B [lepuonnueckon cucreme [[.M. Menneneena;

- MPUPOLY XUMHUYECKOM CBS3U (MOHHOM, KOBAJICHTHOM, METAJNTUYECKOM,
BOJIOPOHOM);

- 3aBUCUMOCTb CBOMCTB HEOPTAHMYECKUX U OPTaHMYECKUX BEIIECTB OT UX COCTaBa U
CTPOEHUS;

- CYIIHOCTh U3YyUYEHHBIX BUJOB XUMHUYCCKUX PEAKIIUH (IJIECKTPOTUTHIECCKOM
JTMCCOITMAIINN, MIOHHOTO 0OMEHA, OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX) U COCTABIISATh UX
ypaBHEHUS,

- BIIMSIHUE PA3JIMYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEAKIIUU U Ha CMEIIICHHE
XUMHYECKOTO PaBHOBECHS.

Pewmamo 3a0auu:



- BBIYMCIICHHE MACChl pACTBOPEHHOI'O BEIIECTBA, COJIEPHKALIETOCs B ONPEAEICHHOMN
Macce pacTBOpPaA C U3BECTHOM MaCCOBOM JIOJIEH;

- pacyeThl: 00BEMHBIX OTHOIICHUM Ta30B MPU XUMUYECKUX PEaKIIMIX;

- pacyeThl: MacChl BEIIECTBA UM 00BEMa ra30B MO0 U3BECTHOMY KOJIUYECTBY
BEILIECTBA, MAcCE WM 00BEMY OJTHOTO U3 YYaCTBYIOIIUX B PEAKIIMH BEIIECTB;

- pacyeThl: TEIIOBOro 3P PeKTa peaKuy;

- pacueThl: Macchl (00bemMa, KOJIMYEeCTBa BEIIECTBA) MTPOYKTOB PEAKIINH, €CIH OTHO
13 BEIICCTB JaHO B U30BITKE (MMEET MPUMECH );

- pacueThl: Macchl (00beMa, KOJIMYEeCTBA BEIIECTBA) MPOIYKTA PEAKIH, €CIIU OJTHO U3
BEILIECTB JIaHO B BUJIE pacTBOpa C ONPEIETIEHHON MAacCOBOM J0JIEl PAaCTBOPEHHOTO BEILIECTBA;

- HaXO0XkJICHUE MOJIEKYISIPHOM (POPMYJIBI BEIIECTBA;

- pacyeThl: MacCOBOM MJIM OOBEMHOM J0JIM BBIX0/1a IPOAYKTA PEAKIIUHU OT
TEOPETUYECKH BO3MOXKHOTO;

- pacyeThl: MaCCOBOM 10U (MacChl) XUMUUYECKOTO COCIMHEHHS B CMECH,

- COCTaBJICHUE LEMOYEK FT€HETUYECKON CBSI3M XUMHUUECKUX COECIMHEHHI
(HeopraHmveckasi XMMHs M OpraHu4ecKast XUMHS).

Jlureparypa:

1. Cneuudukarus s3K3aMeHaIMOHHON pabOThI IO XUMHUH €AMHOTO TOCYIapPCTBEHHOTO
sk3ameHa 2023 rog.

2. KomndukaTop 3meMEHTOB coaepKaHUsI 0 XUMHUH JIJIS COCTaBICHHUS KOHTPOJIBHBIX
M3MEPUTEIBHBIX MAaTEPUAJIOB €MHOTO TOCYAAPCTBEHHOIO 3K3ameHa 2023 rog.

3. EI'D Xumus: nomarosas noarotoska /O.B.Memkosa.- MockBa: OkcMo0,2018

4. Xumus. bonbiioit cipaBOYHUK JJ1s1 MOATOTOBKHU K EI'D: cipaBo4yHOE M3nanue/ moj
pen. B.H.loponskuna. — U31. 4-e, nepepad. U nom.- Poctos H//1: Jlernon, 2018

5. EI'D Xumus: aropuT™bl BbINOJHEHUsT TUNIOBBIX 3a1anuid/ E.B. Kpbimmnosuuy,
B.A.MoctoBsIx.- MockBa: OkcMo, 2018

6. Xomuenko W.I". Pemenue 3amau mo xumun. — M.: OO0 «M3narenscTtBo HoBas
Boumay, 2005. — 256¢.

7. I'miaka H.JI. O6mas xumus. M3pareabcTBo « Xumus», 1979

8. Ilporpamma O.C.I'abpuensna «I[Iporpamma kypca xumuu juist 8-11 kitaccos
o01eobpaszoBarenbHbIX KoM, M.: «/Ipoday, 2010t

9. Bb.B.Bonosuk, E.JI.Kpyrenkas «Oprannueckast Xumusi, ympakKHEHUs U 3a1a4n»,
Cn6.: 1U3B-Bo A.Kapnakora,2004

10.H.H.I"'apa,M.B.3yeBa «KoHTponbHBIC U TPOBEPOUHBIC PAOOTHI 10 Xumuu 10-11
kimaccey, M.:Jlpoda,2000

11.Xomuenko U.I'. Pemenue 3anau nmo xumun. — M.: OOO «U13narensctBo HoBas
Bomnay, 2005. — 256¢.



12.B.B.Copoxkun, D.I".3noTHukoB «TecTsl mo xumun», M.:IIpocBemenne,1997

13.«41 uny Ha ypox xumun», M.: «IlepBoe ceHTa0psi»,2002

14 . Tecteimoxumuu: 1 0xn.:kyue6HukyO.C.I"abpuensnanp.«Xumus, 1 Okinacc»/M.A.Ps6
oB,E.}O.Hesckas,P.B.JIuako — M.:Ox3amen,2006.

15.00masxumMusiBTeCTax,3aaadax, yrnpaxaenusx. 1 Okiacc:yue0.mocoouemissoomieoopas
oBatenbHbIXyupexaennii/O.C.I"adpuensan,1.I".Octpoymos-M.: poda,2005.

16.Mynbtumenuitnoe nocodbue «Opranudeckas xumus 10-11 kmace» (1C
OO6pazoBaTenbHask KOJUISKITHS)

17.MynbTumenuitHoe nocooue «YTiaepo U €ro COeTUHEHUs. Y TIIEBOJOPOIbI»,
(OneKTpOHHBIE YPOKU U TECTHI)

18.MynbsTumenuitnoe nocobue «IIpons3BoaHbIe yriaeBo10pOA0BY, (DIEKTPOHHBIE YPOKU
U TECThI)

19.MynerumenuitHOe Tocoone «Xumust 11 Bcex X X1, XUMUIECKHE OIBITHI CO
B3pbIBaMU U 0e3», (1C OOpazoBaTenbHas KOJUICKITUS)

20.«Enunas xomnexius Ludposeix O6pazoBarensHbIX PecypcoBy (Habop g poBbIx
pecypcoB k yueOnnkam O.C. I'abpuensna) (http://school-collection.edu.ru/).

21.http://him.1september.ru/index.php — xypHaim «XuMus».

22.www.edios.ru — DiIoc — IeHTp AUCTAHIIMOHHOTO 00pa30BaHUs

23.www.km.ru/education - ygeOHbIe MaTepHalIbl U CJIOBapH Ha caiite «Kupwnt u
Medoamii»

24.3HI.[PIKJIOHC,ZIPIH€CKHI?I CJIOBAapb IOHOI'O XMMHUKa.
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