IHosicHUTEALHAA 3aNUCKA

DneKTUBHBIN Kypc «lloocomoexa k EI'D no xumuuy npenHa3HavYeH s ydammxcs 11-X KimaccoB u
paccunTad Ha 34 daca (1 yac B Heneno).

OCHOBHOM aKIEHT IIpU pa3pabOTKe MPOrpaMMbl Kypca Jel1aeTcs Ha PeIleHUH 3a/1a4 110 OJIoKaM:
«O6mas xumus», «Heopranuueckas xumusi», «Opranunueckas xumusi». Oco0oe BHUMaHHUE YIeIeTCs
METOJMKE peleHus 3a1ad yactu B n C 1o KOHTpoJIbHO- U3MEPUTENBHBIM MaTtepranaM EI'D.

He.l'll/l IJICKTUBHOTI'0 Kypca:

- pa3BUTHE NO3HABATEILHON NESITEIBHOCTH 00YYArOIINXCS Yepe3 aKTUBHBIC (DOPMBI U METO/IbI
00yJeHUS;

- pa3BHUTHE TBOPYECKOTO IMOTEHIIMANIA O0YUYAIOIINXCsI, CTOCOOHOCTH KPUTUYECKH MBICIIUTE;
- 3aKpervieHUE U CUCTEeMaTH3allusl 3HAaHUM, 00yJaroUXCsl 10 XUMUU;

- O6y‘I€HI/I€ 06yqa}oumxc;1 OCHOBHBIM IIOAXOAaM K PCIICHHUIO PACUYCTHBIX 3aJad IO XHUMHH,
HECTaHAAPTHOMY PCIICHUIO IIPAKTUYCCKUX 3aaa4.

33)13‘11/[ JJIEKTUBHOI'O Kypca:
- HOATOTOBUTH BBITYCKHHUKOB K €IUHOMY I'OCYJapCTBEHHOMY 3K3aMCHY 110 XMMHUU;

- Ppa3BUTh YMEHHUS CAMOCTOATEIHHO paboTaTh C JUTEPATypOM, CUCTEMATUYECKH 3aHUMATHCS
pelieHreM 3ajad, paboTarh ¢ TECTaMU PA3JIMYHBIX THIIOB;

- BBIIBUTH OCHOBHBIE 3aTPYJHEHMsS M OLIMOKM IpU BbINOJHEHMM 3agaHuil EI'D mo xumumy; -
Hay4YMTh O0yYaroIuXxcs IpueMaM peleHus 3a1a4 pa3IndHbIX THIIOB;

- 3aKpEeNHTh TEOPETHYECKHE 3HAHUS MIKOJIHHHUKOB IO HamOoJiee CIIOKHBIM TEMaM Kypca OOIIeH,
HEOPraHMYecKOW U OpraHMYeCKOl XUMUHY;

- CHOCOOCTBOBATH HHTErpannmn 3HAHHUH ydamuxcsa 1o npe€aMeraM €CTCCTBEHHOMATEMAaTUYCCKOI'O
HUKJIa OpHU pCHICHUU PACYCTHBIX 3a4a4 110 XUMUHU; - HPOJOJIKUTH CI)OpMHpOBaHI/Ie YMCHUA aHAJIM3UPOBATH
CUTyallur0 U JCJIaThb IIPOTHO3LI.

TemaTnuyeckoe NJaHNPoOBaHMe MO0 Y1eKTUBHOMY Kypcy «IloaroroBka
Kk EI'D o xumum»

N3 Hux

Teopus, KonTpoJabHbie

q
Koa-Bo JIabopa- pabotsl,

Nen/m| HamMmeHoBaHMe pa3esioB U TeM
4acoB TOPHBIE H q.
NpaKTHye-
cKue padoThbl,
q.




CTpyKTypa KOHTPOJIBHO-
M3MepUTENbHBIX MaTepuanoB EI'D no
1. [xumun. OcobeHnoctu 1 1
CaMOCTOSITEIIbHON MOJATOTOBKH
IKOJIbHUKOB K EI'D

TeopeTnyeckre OCHOBBI XUMUU.

2. |OO6mas xumus 8 8 _ _
3. |Heopranuyeckast xumust 10 10 _ _
4. |Opranuueckas XuMHs 10 10 _ _
O6001IeHNE U TOBTOPEHNE MaTepraa
S ha mkombHbiit KypC XUMHUH 5 5 - —
Toro
34 34

Coaepxanue 3j1eKkTUBHOrO0 Kypca «Iloaroroska k EI'D nmo xumum»

Tema 1. CTpyKTypa KOHTPOJIbHO-U3MepHUTeJbHBIX MaTepuanoB EI'D no xumun. OcodennocTn
CaMOCTOSITEJIbHOM MOAroTOBKH MK0JbHUKOB K EI'D (1 yac)

Cnenudukarus EI'D o xumun 2022 r. [Tnan sx3amenannonnoi padboter EI'D mo xumum 2022r.
(ITPMJIOXKEHUE k cneundukanumn). KoanpukaTop 37eMEHTOB COEPKAHUS 10 XUMUHU JJIS1 COCTABIICHHUS
KMMosg EI'D 2021 r. KoHTposnbHO-U3MepUTENbHBIE MaTepraisl o xumuu 2021-2022 r. (ananus
TUTUYHBIX OIIHOO0K).

Xapaxrepuctuka coaepkanusd yactu A EI'D no xumun 2022 r. XapakrepucTUKa COAEpkKaHUs 4acTH
B EI'D no xumuu 2022 r. Xapakrepuctuka cojaepxanus yactu C EI'D o xumum 2022 r.

Tema 2. Teoperudeckne 0CHOBbI XuMHuu. O01mas xumus (8 4acon)

2.1. Xumuueckuii snemenm
CoBpeMeHHBIE TPENCTaBIeHUS O CTpoeHWH atoma. CTpOoeHHEe AIIEKTPOHHBIX O0O0JOYEK aTOMOB

3JIEMEHTOB IIEPBBIX 4YETBIPEX IICPHOIOB:. S-, P- U d-oieMeHTEI. :‘)J'IeKTpOHHaH KOH(l)I/IpraI_II/IH aToma.
OcHoOBHOE U BO36y>KI[CHHO€ COCTOAHHUE aTOMOB.

HepI/IO,Z[I/IquKI/Iﬁ 3aKOH U ICPUOJUYICCKAA CUCTEMA XUMHUYCCKUX 3JICMCHTOB I[I/I MeHnpeneeBa.
Pa,[[I/IYCLI ATOMOB, UX IICPUOANYICCKUC NU3MCHCHHUA B CUCTEMC XUMHUYICCKUX 3JICMCHTOB.
3aKOHOMepHOCTI/I W3MCEHEHHS XUMHYSCKUX CBOMCTB 3JIEMEHTOB U X CoeﬂHHeHI/Iﬁ 1o mépruoaamM nu
rpynmam. IlonsTue o PadOAKTHUBHOCTH. 2.2. Xumuueckas c6s13v u CcCmpoeHue seujecmea

KoBaneHTHass XuMHuecKkasi CBs3b, €€ Pa3HOBUAHOCTU (IIOJIApHAs WU HEMOJSApPHAs), MEXaHU3MBI
o0pa3zoBaHMsl. XapaKTepPUCTUKN KOBAJIEHTHON CBSA3U (JUIMHA M SHEpPrus cBs3u). IoHHas CBSA3b.



Merammueckas cBA3b. BogopoaHas cBs3b.

DIeKTPOOTPULATEIBHOCTD. CTENIEHb OKUCIICHNS U BAJICHTHOCTh XUMUYECKHX JJIEMEHTOB. BemecTsa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOT'O CTPOEHUS. 3aBUCUMOCTb CBOWCTB BEILECTB OT OCOOEHHOCTEH UX
KPUCTAJUIMYECKON PEIIETKU.

2.3. Xumuueckue peaxyuu

2.3.1. Xumunueckass KHHETHKA

Knaccupukanus  xumuyeckux — peaknuil.  TeroBoil  addekr  XUMHUECKOM — peakiuu.
Tepmoxumunyeckue ypaBHeHHs. CKOPOCTb PEaKIMU, €€ 3aBUCUMOCTh OT pa3IMYHbIX (DaKTOPOB.

OOparuMble W HeoOpaTHMBbIE XHMHYECKHE peakiuh. XHUMHYecKoe paBHOBecue. CwmelieHue
XMUMHUYECKOT'0 paBHOBECHUS O] ICHCTBUEM pa3IMYHBIX (PAKTOPOB.

2.3.2. Teopust 2IEKTPOIUTHIECKON TUCCOIUAIIUN

DJEKTPOIUTUYECKAs AUCCOLMAIUS 3JIEKTPOJIUTOB B BOJAHBIX pacTBopax. CuiibHbIE M cla0ble
JJEKTPOIUTHL. Peakiiuu HoHHOro ooMeHa.

XapakTepHble XUMUYECKHE CBOMCTBA OKCHUJIOB: OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX. XapaKTepHbIe
XMMHAYECKHE CBOMCTBA OCHOBAaHMW M aM(OTEPHBIX THIPOKCHJIOB. XapaKTepHble XUMHUYECKHE CBOWCTBA
KHACJIOT. XapaKTEpUCTHUKAa OCHOBHBIX KJIACCOB HEOPraHWYECKMX COEINMHEHUN C MO3ULHMHA TEOPHUU
anekTposuThueckoi auccounanuu (TII).

XapakTepHble XMMUYECKHE CBOWCTBA COJIEH: CPETHUX, KUCIIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha
IIpUMepe COeANHEHUH amtoMUHMA U IIMHKA). ['uaponus coneil. Cpena BOJHBIX PACTBOPOB: KHCIIas,
HehTpanbHas, mwenovyHas. Bogopoausiii nokazarens (pH). Maaukaropsl. Onpenenenue xapakTepa cpeibl
BOJHBIX PaCTBOPOB BEILIECTB.

2.3.3. OKMCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIUH.

Peakiium OKMCIUTENBHO-BOCCTAHOBUTENBHBIE, UX Kiaccuukaims Koppos3ust MeTaioB 1 criocoObl
3alIUThI OT Hee. DIEKTPOJIU3 PACIUIaBOB M PacTBOPOB (coiei, menodeid, kucnor). Peakuumy,
MOJTBEPKIAIOIINE B3aUMOCBSA3b Pa3IMYHBIX KJIACCOB HEOPraHMUECKUX COEAMHEHUI.

2.4. Peuwienue mpenupogounsix 3adau no meme: « Teopemuueckue ocnoevt xumuu. Oduian xumusy
(no mamepuanam KHMoe EI'D 2021, 2022 22)

Brruncnenue maccel paCTBOPEHHOTO BELIECTBA, COJIEPIKAILETOCS B ONPEIEICHHON Macce pacTBopa C
M3BECTHON MaccoBO noieil. PacueTsl: 00beMHBIX OTHOLICHUH T'a30B MPU XUMHUECKUX peaknusx. Pacuersr:
TEII0BOro 3 dexra peakuu. Pacuersl: MacCcoBOM 1011 (Macchl) XUMUYECKOTO COEIMHEHHSI B CMECH.
Hanucanue ypaBHEHUI OKUCINTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIMNA, pacCTaHOBKA KOA((PUIIMEHTOB
METO/IOM JIEKTPOHHOTO OaaHca.

Tema 3. Heopranunueckas xumus (10 yacos)

3.1. Xapaxmepucmuka Memanio 2iasHblx NOOSPYNN U UX COeOUHEHUT

OO6mas xapakTepucTUKa MeTauIoB TiaBHbIX noarpynn [-1II rpynn B ¢Bsi3U ¢ UX MOJI0KEHUEM B
HEPUOIMYECKON cucTeMe XUMUYecKux aneMeHToB [I.M. MenzeneeBa U1 0COOEHHOCTH CTPOGHUS HMX
aTOMOB.

XapaKTepHLIe XHUMHUYECKHE CBOMCTBA MIPOCThIX BCHICCTB U COCIMHEHUN METAINIOB - MICJI0OYHBIX,
IICJIOYHO3EMCEIIbHBIX, aJIFOMHUHHA.



3.2. Xapaxmepucmuka HeMemainios 21aeHulX NOOSPYNN U UX COeOUHEHULL
OO6mas xapakTeprcTUKa HeMeTaIoB riaaBHbIX noarpynm [V—VII rpymnm B ¢Bs3H ¢ UX MONTOKEHHEM
B MEPUOJINYECKON CUCTEMe XUMUYEeCKUX 3yieMeHToB [[.M. MennaeneeBa u 0COOCHHOCTSIMH CTPOCHUS UX

aTOMOB.

XapakTepHble XMMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB M COCAMHEHUN HEMETANIOB - BOJOPOJA,
TaJIOTeHOB, KUCIOPOIa, CePhI, a30Ta, pocdopa, yriaepoaa, KpeMHUSI.

3.3. Xapaxmepucmuka nepexooubix 21eMeHmMO8 U UX COeOUHEHULL

XapakTepuCTUKA MEPEXOIHBIX 3JIEMEHTOB — MEIH, LINHKA, XpOMa, JKeJie3a 110 UX MOJ0KEHHIO B
MEePUOINYECKON cucTeMe Xumudeckux saemeHToB [[.M. MenneneeBa 1 0COOCHHOCTSIM CTPOCHHS UX
aTOMOB.

XapakTepHble XUMUUECKHE CBOMCTBA ITPOCTHIX BEIIECTB M COSTUHEHUN MEPEXOTHBIX METANIOB —
MeJH, [ITHKA, XpoMa, xenesa. 3.4. Peuwenue mpenuposounsvix 3a0au no meme: «Heopzanuueckasn
xumun» (no mamepuanam KHMoe EI'D 2021, 2022 22)

Pacuetsl: Macchl (00beMa, KOJIMYECTBA BEILIECTBA) MPOIYKTa PEaKLIUU, €CIIM OJTHO U3 BEIIECTB AaHO B
BH/JIE PACTBOPA C ONPEJEICHHON MaCCOBOM JOJIEH PACTBOPEHHOT'O BEIIECTBA.

Pacuetsi: MmaccoBoii uiiM 00bEMHOM JTOJIM BBIXO/Ia TPOAYKTA PEAKIIMH OT TEOPETUUYECKH BO3MOXKHOTO.

Pacuetsl: MaccoBo#t 1M (Macchl) XUMUYECKOTO coeinHeHus B cMec. Onpenenenue pH cpenbl pactBopom

coJeil.
FGHGTI/I‘ICCKBJI CBA3b Me>1<11y OCHOBHBIMH KJIaCCaMH HeOpFaHI/I‘ICCKI/IX COCI[HHGHHﬁ. Ka‘IeCTBeHHBIG

peakuuy Ha HEOPTAaHMYECKHUE BEIIECTBA U MOHBI.
Tema 4. Opranuveckas xumus (10 gacos)

4.1. Yeneeooopoowi

Teopus cTpoeHMs OpraHU4eCKUX coequHeHu. Vi3oMepus — CTpyKTypHas U IPOCTPAHCTBEHHAs.
['omonoru ¥ roMOJIOTUYECKH PALL.

Tumnsl cBs13eil B MosieKy1aX OpraHM4YecKux BemiecTB. | nOpuamu3anys aToMHbIX opOUTaIel yriepoaa.
Pagukan. @ynknuonansHas rpynmna. Knaccuduxanus 1 HOMEHKIATypa OpraHM4eCcKuX COeMHEHUH.

XapakTepHble XUMHUYECKHE CBOMCTBA YIVIEBOJOPOJOB: AJIKAHOB, LIUKJIOAIKAaHOB, aJIKEHOB, TUCHOB,
ankuHOB. [IprpoiHbIE HCTOUHUKH YTIIEBOJAOPOAOB, UX NepepaboTka. MexaHu3Mbl peakiuil
MIPUCOEANHEHUS B opranndeckoit xumud. [Ipasuno B.B. MapkoBHukoBa, npasuio 3aiinieBa A.M.

XapakTepHble XMMUYECKHE CBOWCTBA AapOMATHUECKUX YIJIEBOAOPOAOB: O€H30J1a U TOIYOJIa.

MexaHu3MBbI peaKLII/Iﬁ BHCKTPO(I)I/IJ'ILHOI“O 3aMCIICHU B OPraHUYCCKUX PCAKIUAX.

BI)ICOKOMOJ'IGK}’J'IHpHI)IG COCAMHCHUS. PeaKHI/II/I noJIMMEpu3alu U NOJIMKOHACHCAIH. HOHI/IMCpI)I.

[TracTMaccel, BOJIOKHA, Kay4yKH.

4.2. Kucnopoocooepoicawue opeanuieckue coeOuneHus

XapakTepHble XUMHUYECKHE CBOMCTBA MPECIIbHBIX 0JIHOATOMHBIX 1 MHOIOATOMHBIX CITUPTOB,
(denona. XapakTepHbIe XHMUYECKUE CBOMCTBA AJIbJICTHIOB, IPEICIIbHBIX KAPOOHOBBIX KHCIIOT, CIIOMKHBIX
3¢upoB. buonorudecku BayKHbIC BEIIECTBA: YTIIEBOABI (MOHOCAXAPHU/IBI, TUCAXAPUIBI, TIOTUCAXAPHJIBI).
Peakuuu, moaTBepKIaIONINE B3aUMOCBSI3b YTIIEBOIOPOIOB ¥ KUCIOPOICOACPKAIIMX OPTaHHUECKUX

COETMHEHUH.



Opranudeckue COETUHEHUS, COJIEPIKaINE HECKOJIBKO (DyHKIMOHAIBHBIX. OCOOEHHOCTH XUMHUECKUX
CBOMCTB.

4.3. Asomcooepacawue opeanuyeckue coeOuHeHus U OUON0SULECKU BANCHbIE OPLAHUYECKUE
sewecmea

XapakTepHble XMMHUYECKHE CBOMCTBA a30TCOJEPXKALUX OPraHUYECKUX COEAUHEHWH: aMHUHOB H
AMMHOKHCIIOT. BHOOrn4ecky BakHbIE BEIIECTBA: XKUPbI, OETIKU, HYKJIEHHOBBIE KMUCIOThI. [ OpMOHBI.

®epMeHThl. MeTaiopraHu4ecKue COeIMHEHUS.

4.4. Pewienue npaxmuueckux 3aoauy no meme: «Opzanuueckas xumusy (no mamepuaiam
KHMoe EI'D 2021, 2022 22)

Haxoxnenue MonekynspHoit popmysisl BerecTBa. ['eHeTnyeckas CBsS3b MEXAy HEOPTAaHUYECKUMU U
OpraHMYECKMMHU BellecTBaMU. ['eHeTudeckas cBsi3b MEX/1y OCHOBHBIMH KJIaCCaMH HEOPraHUYECKUX
BemlecTB. KauecTBeHHBIE peakliMi Ha HEKOTOPBIE KJIACChl OPTaHUYECKUX COCTMHEHUH (aJIKeHbI, aJIKaHBI,
CHUPTHI, aTbJACTH/IbI, KApOOHOBBIE KHCIOTHI, YIIIEBOABI, Oenku). MneHTHuuKaIus opraHnuecKux

COETMHEHUH.

Tema 5. O6001IeHUe U TIOBTOPEeHHE MaTeprasia 3a Kype HIKOJbHBIH XUMHUH (5 4acoB)

OcHOBHBIE TOHATHUS U 3aKOHBI XUMuH. [lepuonunueckuii 3akon JI.M1.MenaeneeBa u ero pusnueckuii
cmbici. Teopus crpoenus oprannyeckux emiects A.M. ByTiepoBa 1 0COOEHHOCTH OpraHUYECKUX
coeqMHEeHNM. OKHCINTENIBHO-BOCCTAHOBUTENIBHBIE PEAKIIUN B HEOPTaHUYECKOW U OPraHUYECKON XUMUHU.
I'enernueckas cBsI3b MEX/1y HEOPraHUYECKUMHU U OPraHUYECKUMH COEITMHEHUSMU. DKCIIEPUMEHTaIbHbIE

OCHOBBI OPTaHMYECKOM U HEOPTraHUYECKON XHUMUU.
PaboTa ¢ KOHTpOIBHO-U3MEPUTENBHBIMU MaTepuaiamMu EI'D mo xumuu.

Hmoeoswiii koumpoaw 6 popme EID.

Ka.neH)]apHO-TeMaTuqecxoe IJIAHUPOBaAHHUE

JaTa npoBeneHus 3aHATUHI

Ne KosmuectBo
n/n HaumeHoBaHHe pa3aejioB U TeM Jacos Inanupyemasi | @akTHuecKas
1 CTpyKTypa KOHTPOJIbHO-U3MEPHUTEIbHBIX 1y
MaTepHAaJIoB

EI'D o xumuu. OcodeHHocTH
CAMOCTOATEJLHON MOATOTOBKH IHIKOJLHUKOB K

EID

1.1 | CtpykTypa KOHTPOJIbHO-U3MEPUTEIBHBIX 1
MaTepHuaioB. TurnoBsle OMIMOKY HPU BBITOJTHEHUH
sagaauii EI'D o xumun. OcobeHHOCTH
IIOATOTOBKH K 9K3aMEHY.

2 | Teoperuyeckue OCHOBbI XuMHH. O0IIAs XUMUSA 8u




2.1 | XuMUYEeCKUH DJIIEMEHT U XUMHUYECKasl CBSI3b. 1

2.2 | Pemenue 3anay mmo teMme: « XUMHUUECKUH DJIEMEHT U 1
XUMHYECKasl CBSI3bY.

2.3 | Xumuieckass KHHETHKA. 1

2.4 | Pemenue 3a1a4 1o tTeMe: « XuMudeckast 1
KHHETHKA.

2.5 | Teopust 31€KTPOIUTUYECKOM TUCCOIMALINY. 1

2.6 | Pemenue 3aja4 1o TeMe: «Teopus 1
ANEKTPOIUTUYCCKON TUCCOITUAITUN).

2.7 | OKMCAUTEIBHO-BOCCTAHOBUTEbHBIC PEAKIIHH. 1

2.8 | Pemrenue 3agau mo teMme: « OKUCIUTEILHO- 1
BOCCTAHOBUTEIIHHBIC PEAKIIUN.

3 Heoprannueckas xumus 104

3.1 | XapakTepucTHKa METAJUIOB TJIABHBIX IMOATPYII U 1
UX COCIMHEHHUM.

3.2 | Pemenne 3amau o teme: «lllemounsie u 1
[IETTIOYHO3EMEIbHBIE SJIEMEHTHI M KX COCTMHEHHS,
QTFOMUHHH B €T0 COCTUHEHUS).

3.3 | XapaKTepucTHKa HEMETAJUIOB TJIABHBIX MOATPYIII 1
U X COCTMHEHUH (TAJIOTeHBI, MTOATPYIIa
KHCJIOPO/ia, BOJOPOI).

3.4 | Pemenue 3ama4 o Teme: «l aloreHsn. 1

3.5 | Pemenwne 3agau mo teme: «Iloarpymnma 1
KHCIIOPOJ1a, BOJIOPOI».

3.6 | XapakTepucTHKa HEMETAUIOB TJIABHBIX MTOATPYIIIT 1
Y UX COeIMHEHUH (MOArpyIa a30Ta, HoArpymmna
yriieposa).

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

3.8 | Pemenue 3amau mo teme: «[loarpymnmna yriaepoaay. 1

3.9 | XapakTepucTrKa METaUIOB MOOOYHBIX MOATPYIII 1
Y UX COCAUHEHHUII.

3.10 |Pemenue 3amad 1o TeMe: «XapaKTepUCTHKA 1
METAJIJIOB MOOOYHBIX MOATPYII U UX COCTUHEHUNY.
4 Oprannyeckasi XuMus 104
4.1 [Teopus cTpoeHUS OPTAaHUYECKHX COCAMHEHUH. 1

M3omepus.




4.2 |VYTneBoaopoabl — aKaHbl, AIKEHBI, IUKJIOATKAHBI, 1
QIKIHBI, AJTKAICHBI.

4.3 |Pemenue 3ama4 o teme: «IIpenensHbie 1
YTIIEBOIOPOIBI.

4.4 |PemeHue 3aJad 110 TEeMeE: 1

«HenpenenbHble yriaeBoI0POAbIY.

4.5 |ApoMaTUUYECKHE YTIIEBOIOPO/IBI. 1

4.6 [Kucnopopacoaepkaiiue OpraHn4eckiue COeAMHEHUS 1
(cpaBHUTEBHAS XapAKTEPUCTHKA CITHPTOB,
QIIBJICTH]IOB ¥ KAPOOHOBBIX KUCJIOT).

4.7 |Pemenue 3a1ad. 1

4.8 |Peuienue 3agay. 1

4.9 |A3oTrcoepKkaniye OpraHu4ecKie COeMHECHUS U 1
OMOJIOTMYECKH BayKHBIE BEUIECTBA.

4.10 |Pemenue 3amay. 1
5 O06o00meHne U MOBTOPEHHE MaTepHraJia 3a Su
HIKOJIBHBII Kypc XUMHH

5.1 (O6006meHne MaTepraa Mo TeMe MIKOJILHOTO Kypca 1
«OO01Iast XUMUsD) - pellIeHUE CIOKHBIX 3a]1a4,
[pa300p TUIMMHMYHBIX OUTHOOK.

5.2 |0O6006meHne MaTeprala Mo TeMe MIKOJILHOTO Kypca 1
«Heopranndeckast XuMusD) - peIeHUE CII0KHBIX
3ajay, pa300p TUIMYHBIX OMIMOOK.

5.3 |0O6o06menne Marepuaia no TeMe MKOJILHOTO Kypca 1
«Oprannyueckas XUMHsD) - PEIICHUE CIOXKHBIX
3ajay, pa30o0p TUIMUYHBIX OIIHNOOK.

5.4 Umoecosuviii koumponws 6 popme EI'D. 1

5.5 |Mmozoswiii konmpons 6 popme EID. 1

TpeGoBaHus K YPOBHIO NOATOTOBKH BbINYCKHUKOB 10 Pe3y/JbTaTaM 0CBOEHHS MPOTrPaMMbl
3J1eKTUBHOTr0 Kypca «Iloaroroska k EI'D no xumun» 3name/Illonumams:

Basicneiimue xumuueckue nonamus

- BBISIBJISITh XapaKTepHbIE MPHU3HAKU MOHSITHI: BEIIECTBO, XUMUYECKUM 3JIEMEHT,
aTOM, MOJIEKYJIa, OTHOCHTEIIbHBIC aTOMHBIE M MOJICKYJIIPHBIE MAacChl, UOH, M30TOIIbI,
XUMUYECKas CBS3b, AIEKTPOOTPUIIATEIbHOCTD, BAJICHTHOCTb, CTETIEHb OKUCIEHUS, MOJIb,
MOJIIpHasi Macca, MOJIAPHBIA 00BbEM, BELIeCTBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOIO
CTPOEHHUS, PACTBOPBI, JJCKTPOJIUTHI M  HEIIEKTPOIUTHL,  BJIEKTPOJIUTUYECKAS
TUCCOLUAIMS, TUIPOIIN3, OKUCIUTENb U BOCCTAHOBUTEb, OKUCIIEHHE U BOCCTAHOBJICHUE,
AJIEKTPOJIU3, CKOPOCTh XWMHUYECKOW pPEaKIUH, XUMUUYECKOE pPaBHOBECHE, TEIUIOBOU



3GGEeKT peakuuu, YIIePOAHBIM CKeleT, (YHKIHOHAIbHAs TPYIa, H30MEpUS H
TOMOJIOTHs, CTPYKTYpHasi U IIPOCTPAHCTBEHHAs. U30MEPHs, OCHOBHBIE THUIIBI PEaKIU B
HEOPraHWYECKON U OPraHUYECKON XUMUH;

- BRIABIISITE B3aMMOCBSI3M IIOHATHUM, WCIOJIL30BaTh BAXKHEHUINNE XUMHUUYECKHC
TOHSATHS TSl OOBSICHEHUS OT/ICBHBIX (DAKTOB U SBIICHUI;

- IPUHAJIEKHOCTh BEIIECTB K Pa3JIMYHbIM KJIacCaM HEOPraHWYECKUX COCIMHEHUN;
- TOMOJIOT Y, U30MEDPBI;

- XUMHUYCCKUEC PCAKIIUU B OpFaHI/I‘ICCKOﬁ XHUMHUU.

OcHogéHble 3aKOHbL U meopuu xumuu:

- IPUMEHSATh OCHOBHBIC TOJIOKEHUSI XMMHUYECKHX TEOpUl (CTpOeHUs aroma,
XUMHUYECKOM CBSI3U, SJIEKTPOJIUTHUECKON TUCCOLMALNN, KUCIOT U OCHOBAHUM, CTPOEHUS
OpraHNU4YeCKUX

COGI[I/IHSHI/II‘/‘I, XUMHYECKOU KI/IHeTI/IKI/I) I aHaJIn3a CTPOCHUA U CBOMCTB BCIIICCTB,
- HOHHUMAThb I'paHUIbI IPUMCHUMOCTHU YKA3aHHBIX XUMHUYCCKHUX TGOpHﬁ;

- noHuMaTh cMmbici [lepuoanueckoro 3akona /.M. MenzeneeBa v UCIOIb30BATH €TI0
JUIST Ka4ECTBEHHOTO aHaM3a U OOOCHOBAaHUS OCHOBHBIX 3aKOHOMEPHOCTEH CTPOCHHS
ATOMOB, CBOMCTB XMMHYECKHUX IJIEMEHTOB M UX COSINHEHMUIA.

Basicueiiuue eeuiecmea u mamepuaiobl

-KJ'IaCCI/I(i)I/IIII/IpOBaTI) HCOPTraHNYCCKUEC W OPraHruYCCKUC BCIICCTBA II0 BCEM
HU3BCCTHBIM KHaCCI/I(bI/IKaL[I/IOHHLIM IIpHU3HAaKaM;

- 00BACHATH 06}’CJ'IOBJ'I6HHOCTB IMPAKTUYCCKOI'0 IPUMCHECHUS BEIIECCTB NX COCTABOM,
CTPOCHUCM U CBOﬁCTBaMH; XapaKTCpU30BaATh MPAKTHUYCCKOC 3HAYCHUC HOAHHOTO
BCIICCTBA,

- OOBACHATH 00IIME CITOCOOBI ¥ IPUHIIMITBI TTOJTYYeHUS HAN00JIee BaKHBIX BEIIECTB.

Ymemo:

Hasvieamo uzyuennvle geuiecmea no mpusuaIbHOu Uiu MecOyHapooOHoll HOMEHKAamype.
Onpeodenamuv/Knaccuguuuposams:
- BAJICHTHOCTb, CTETICHb OKUCJICHUS] XUMHUYECKHUX JIEMEHTOB, 3apsi/Ibl HOHOB;
- BUJI XUMUYECKUX CBSI3€H B COCTMHEHUSIX U TUIT KPUCTAJUTMUECKON PEIIETKH;
- IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJT;
- XapakTep Ccpe/ibl BOJHBIX PACTBOPOB BEIECTB;
- OKHCIIUTENb U BOCCTAHOBUTED;

- IPpUHAUIC)KHOCThL  BCHICCTB K  PAa3/IMYHbBIM  KJIaCCaM  HCOPraHUYCCKUX U
OpPraHU4YCCKHX CO@HHHCHHﬁ; - TOMOJIOTH U U30MCPbI;



- XUMUYECKUE PEAKIUU B HEOPraHWYECKOW M OpPraHWYeCKOW XUMHUHU (IO BCEM
M3BECTHBIM KJIACCU(PHUKAIIMOHHBIM NPU3HAKAM).

Xapaxkmepuzoeambo:

-S, p u d-a;meMeHTHI 1O HMX mojokeHHIO B Ilepuogmueckoii cucreme JI.U.
Menneneena;

- O6IHI/IC XHMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB — MCTAJJVIOB U HCMCTAJJIOB,

- 06H_II/IG XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNUYCCKUX COGI[I/IHGHI/If/'I,
CBOMCTBA OTACJIIBHBIX HpeﬂCTaBHTeHCﬁ OTHX KJIACCOB,

- CTPOCHUC U XUMHNYCCKHUC CBOICTBaA HN3YUYCHHBIX OPraHNYCCKHUX CO€HHHCHHﬁ.

Oo0vacuame:

- 3aBHUCHMOCTh CBOMCTB XUMHUYECKUX 3JIEMEHTOB M UX COGI[I/IHGHI/Iﬁ OT ITOJIOKCHUA
9JICMCHTAa

B
ITepnonnueckoii cucreme /[I.1. Menneneesa;

- IPUPOJy XMMHYECKOW CBsI3M (MOHHOW, KOBAJIEGHTHOH, METaJUIMYECKOH,
BOJIOPOJAHOM);

- 3aBHCHUMOCTH CBOMCTB HCOPTaHNYCCKUX U OPraHUYCCKUX BEIIECCTB OT UX COCTaBa

CTPOCHUS;

- CYITHOCTh HW3YYCHHBIX BHJIOB XHUMHUYECKUX PEaKIUi (DJIEKTPOIUTHICCKON
JIUCCOLMAIIMU, HOHHOTO 0OMEHA, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX) U COCTaBIISTh UX

YpaBHEHHS;

- BJIUAHUC Pa3JIMYHBIX (I)aI(TOpOB Ha CKOPOCTb XUMHYECKOMU pCakiiupu MW Ha
CMCUICHHUEC XUMHWYCCKOI'O

PaBHOBCCHA.

Pewamo 3a0auu:

- BBIUMCJIEHHE MAcChl pAaCTBOPEHHOT'O BEIIECTBA, COAEPIKALLETOCS B OIPEIECTICHHON
Macce pacTBOpPa ¢ U3BECTHOM MaccOBOM J10JIEH;

- paCyCThI: 00BEMHBIX OTHOIIIEHUH T'a30B Ipyu XUMHUYCCKUX PCAKIIUAX

- pacueThl: MacChl BellecTBa WM 00beMa ra3oB 10 HM3BECTHOMY KOJUYECTBY
BEI[ECTBA, MAacCe WM 00BEMY OTHOTO M3 YYaCTBYIOLIMX B PEAKI[H BEIIECTB;

- pacyeThl: TeIoBoro 3(pdexra peakuu;

- pac4eThl: Macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOTYKTOB PEAKIIMH, €CITH OJTHO
13 BEIIECTB JIaHO B M30BITKE (MMEET IPUMECH );



- pacueTsl: Macchl (00beMa, KOIMYeCTBA BEIIECTBA) MPOIYKTa PEAKIINU, €CITH OJJHO
U3 BEUIECTB JAaHO B BHUJE pacTBOpa C ONPEACIEHHOM MacCOBOM JOJIeH pacTBOPEHHOIO
BELIECTBA,

- HAXOX/IEHUE MOJIEKYJIIpPHOI (OpPMyYJIbI BEIIECTBA;

- pacyeThl: MacCOBOM M1 00BEMHOMN JJOJM BBIX0JIa MPOAYKTA PEAKIIMH OT
TEOPETUYECKH BO3MOXKHOI'O;

- pacueThl: MacCOBOM J0JIM (MacChl) XUMHUECKOTO COETUHEHNS B CMECH;

- COCTaBJICHUE I[ETIOYEK T€HETUYECKOI CBSI3U XUMHYECKUX
COeIMHEHUH

(Heopranuyeckasi XuMusi U opranndeckas xumusi). Jlureparypa
Hopmamusnas 6aza snexkmueno2o Kypca

1) OO0s3aTenbHBIE MUHUMYM COJIEp)KaHHS CpeaHero (TOJHOro) oO0miero o0pa3oBaHUsS IO XUMHU
(ITpuka3z Muno6pazoBanus Poccuu Ne 56 ot 30.06.1999 r.).

2) ®denepalnbHbIii KOMIIOHEHT FOCYAapCTBEHHBIX CTAaHAPTOB OCHOBHOTO OOIIETO U CPETHETO

(monHoro0) 0b1Iero obpasosanus no xumuu (IIpukaz Muno6pazosanus Poccun Ne 1089 ot 05.03.2004 r.).
4) Crnenudukarus sK3aMEHAIMOHHON PabOThI IO XUMHUH €AMHOTO TOCYAapCTBEHHOr0 dk3ameHa 2021 rog.
5) Komudukatop 31€MEHTOB COJEpKaHUS MO XMUMHH JUISI COCTaBJICHHSI KOHTPOJBHBIX HM3MEPUTEIBHBIX
MaTepHaJIoB €IUHOTO TOCYAApCTBEHHOT0 3k3ameHa 2021 roa.

Jlumepamypa ons yuumens (memoouueckas no n0020mosKe WKoIbHukos Kk EI'D no xumuu)

1. TIporpamma xypca xumuu s 8-11 kimaccoB o6meo06pa3zoBaTenbHBIX yapexaeHui (apTop ["abpuensa

0.C.) u mpuMepHas mporpaMma CpeaHero MOJIHOTO 00IIero 00pa3oBaHus 10 XUMHUHU. ba3oBbIl ypoBEeHb

(CoopHUK HOPMATUBHBIX TOKYMEHTOB. XuMus /coctaBurens O./1.J{nenposa, A.I'.ApkaaseBa. M. Jlpoda,
2007).

2. Jaitneko B.M. Kak Hay4uTh IIKOJGHUKOB peIIaTh 3aJadyd IO OPTaHWYecKOW Xumuu. — M.:
IIpocsemenue, 1992.

3abpomuna P.1., Conosenkas JI.A.. KauecTBeHHBIE 3a71au1 B opraHudeckoi xumun. — benropo, 1996.

4. Tlak M. Anroputmbl B 00yuenuu xumun. — M.: IIpocBemienue, 1993.

5. [IIpotacos I1.H., llutoBuu N.K. MeTonuka pemeHus: pacdeTHbIX 3a1a4 1o xumun. — M.: [IpocBernienue,
1978.

6. Pomanosckas B.K. Pemenue 3amau. — C-IletepOypr, 1998.

7. rpemmep I'M., XoxmoB A.M. Meroauka pacdeTHbIX 3afady nmo xumuu 8§-11 kimaccoB. — M.:
IIpoceemenne, 2001.

8. Enmunubli rocymapctBeHHbI 5k3ameH: Xumus: 2003 — 2004: KOHTpON. H3MEpUT. MaTepuaibl/
A.A Kagepuna, /[.}O.Jlo6potun, A.C.Kopomenko u ap.; nmox pexa. I'.C.KopaneBoit; MuHuCTEpCTBO
obpazoBanust PO — M.: [Ipocsemenne, 2004. O6beMm 16 .. 9. YueOHO-TPEHUPOBOUHBIE MaTEPHAIIBI
JUII TIOATOTOBKM K €IWHOMY TocydapcTBeHHOMY »dk3ameny. 2004: Xwumusa/ A.A.KaBepuHa,
J.}O.Jobpotun, A.C.Kopomenko, FO.H.Mensenes; MunucrepctBo odpazoBanust PO — M.:



WNurennexr-Lentp, 2004. O6vem 10 m.a. 3. A.A.Kasepuna, [.}O./lo6potun, A.C.KopomieHko,
M.I'.Cuactuna, H.A.I'oponmnoBa. Meronnyeckue peKOMEHJALMM IO OLEHUBAHUIO 3aJlaHul ¢
pa3BepHYTHIM OoTBeTOM: XHUMUs/ DeaepanbHbIil HHCTUTYT MEeJaroru4eckux M3MepeHni

MunucrepcrBa oopazoBanus PO — M.: Yaukym- Llentp, 2004. O6wem 1,5 m.a

10. A.A Kagepuna, /[.}O.[lo6poTuH, A.C.Kopomenko, M.I".Cractuna, H.A.T'opoaunoBa. MaTepuansl st
CaMOCTOSITENIbHON PabOThl SKCHEPTOB IO OLEHUBAHUIO 33aJaHUN C Pa3BEpHYTbIM OTBETOM: XHUMHs/
®denepanbHbli HHCTUTYT MEAArornyeckux u3MepeHnit Munucrepcrsa oopazopanus PO — M.: YHukywm-
Lentp, 2004. O6wem 1,2 m.i.

11. A.A Kagepwuna, /[.1O. Jlo6potun, A.C. Kopomenko, M.I'. Cractuna, H.A.I'oponunoBa. Matepuaist
Ui TpoBeneHHMs 3adera: Xumus/ DemepanbHbINA WHCTUTYT TENArOTMYECKUX H3MEPEHUN
MunuctepctBa oopazoBanust PO — M.: Yuukywm- Lentp, 2004. O6vem 0,7 m.o.

12. A.A.KaBepuna, A.C.Kopomenko. EnuHblii TOCYIapCTBEHHBI SK3aMEH: COAEp)KaHUE M OCHOBHBIC
pe3ynbTaThl. — Xumus B mkose Ne 1/2004, c. 14-20.

13. A.C.Kopomenko. O MoAroToBKe K €IUHOMY TOCYIapCTBEHHOMY dK3aMeHY. - XUMHS B IIKOJIe Ne
7/2004, c. 34-44.

14. Pe3ynbTaThl enuHOTO rocynapctBeHHOro sk3ameHa 2004 r.: Xumus/ J1.}O.Jlo6potun, A.A . Kasepuna
(pyxoBomutenb), A.C.Kopomenko, M.I'.CHactuna. — B kH. Pe3ynbTarsl €qMHOTO TOCyJapCTBEHHOTO
sk3ameHa (utoHb 2004 r1.) AHanuThueckuid oTdeT: MUHHUCTEpCTBO OOpa3oBaHusi M Hayku PO,
lNocynapcTBennas cimyx6a mo Ham3opy B chepe odpazoBanus u Hayku, DUIINU — M.: 2004. O6bem 2
ILJI.

15. P.I'.iBanoBa, A.A.KaBepuna, A.C.Kopomenko. Bompocsl, ynpaxHeHUs M 3aJaHHUsl [0 XHUMHU:
[Tocobue nmns yuammxcs 10-11 xi. — M.: Ilpocemenne, 2004. O6vem 8 m.. JlomymieHo
MunuctepcTBOM 00pazoBaHus U Hayku PO.

16. A.A KaBepuna, P.I''MBanoBa, C.B.CymaroxuH. MeToaudeckoe MHUCBMO O COBEpPIICHCTBOBAHUU
IpenojiaBaHusi XUMMM B cpeqHed mkose. B ¢6.: Meroguueckue muchbMa O COBEPLICHCTBOBaHUU
IpernojaBaHusl MAaTEMaTHKH, PyCCKOTo sA3bIKa (U Ap. npeaMeToB) B cpeanelt mkoiue — M.: AIIK u ITPO.
2004. O6wvem 1 m. 17. Xwumusa. KOHTpPOJIBHO-U3MEPUTEIbHBIE MaTEpUANIBl  E€IUHOTO
rocynapcTBeHHoro sk3amena B 2004 r. M.: Llentp TectupoBanuss Muno6pazoBanust Poccun, 2004.

18. TI'abpuensan O.C. Equnblii rocyaapcTBeHHbIN 3kx3amen: Xumus: CO. 3amanuil u ynpaxuenuit / O.C.
I"a6puensn, B.b. BomoBuk. — M.: [IpocBemenune, 2004.

19. Eropos A.C. Bce Tumbl pacueTHbIX 3a/1a4 10 XUMUHU [t noArotoBku k EI'D UznarensctBo: deHuke,
2004 roma 20. OpxxexoBckuii I1.A., bornanosa H.H., Jlopodee M.B. u np. Enunslii rocyaapcTBeHHbIN
sk3ameH: 2005 r.: Xumus: TpeHUpOBOUHBIE 3aJaHUS.

21. Enunblii rocynapcTBeHHbIN Sk3aMeH: Xumusi: KOHTpoIbHBIE N3MEPUTETBHBIE MATEPUAIIBI:
Peneruninonnas ceccus 2. / A.A.Kasepuna, M.I'. Cnactuna, H.A.borganosa — M.: Benrauna-I"pad, 2006.
22. Enmsblii TocymapcTBeHHBIH dKk3ameH 2007. Xumusa. Y4UeOHO-TPCHHPOBOUYHBIC MAaTEPHAIBI IS

noarotoBku yuamuxcs / GUIN — M.: Untennekr-Lientp, 2007.

Jlumepamypa ons yuawuxca (na npasax YMK onsa snekmugnoco kypca)

1. Acnuuxkas A.®. IIpoBeps cBou 3Hanud: 10-11 knacesl: YuebHoe nocobue. - M.: Benrana-I"pad, 2009



. Ky3pmenko H.E., Epemun B.B. Xumus. 2400 3agay a1 MKOJBHUKOB U MOCTYNAIOMUX B BY3bl. — M.:
Hpoda, 1999 (u Bce mocnenyroliye u3aaHus).

. Ky3pmenko H.E. u np. Hauana xumun. — M.: Ok3ameH, 2005.

. Ky3pmenko H.E. Vuuck pemats 3agaun no xumun. — M.: [Ipocsenienue, 1986.

. Ky3smenko H.E., Epemun B.B. Xumus st abutypueHToB u ydammxcs. — M.: Dk3amen, 2003.
. Jluaun P.A., Monouko B.A. Xumus s abutypuentoB — M.: Xumus, 1993.

. Mapmanosa [".JI. 500 3agau nmo xumuu. 8-11 knacc. — M.: U3gar-mkomna, 2000.

.Cnera JILA., Xomun lO.B., Yepubiii A.B. KoHkypcHble 3aJauyu MO XUMHH C PCIHICHUAMH. —
MockBaXapbkoB: Mnekca-rumuasus, 1998.

. Xomuenko ['.I1., Xomuenko W.I'. COopHHK 3a/1ay 10 XUMHH JJIs MMOCTynaroummx B By3sl. — M.: HoBas
BOJIHA
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