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IHosicuuTeNLHAA 3aNIUCKA

DNeKTUBHBIN Kype «Iloocomoexa k EI'D no xumuuy npenHa3HadeH s ydanmxcs 11-X Ki1accoB u
paccunTal Ha 34 yaca (1 yac B Heneno).

OCHOBHOM aKILIEHT MpHU pa3paboTKe MPOrpaMMbl Kypca JeJaeTcsl Ha pelieHrH 3aa4 Mo OJI0KaM:
«Ob6mas xumusy, «Heopranmaeckas xumusy, «Oprannueckast xumus». Oco0oe BHUMaHHE yIeNsAeTCs
METOJIMKE perieHus 3a1a4 yacTu B u C 1o KOHTpOJIbHO- U3MEpUTEIbHbIM MaTepranam EI'D.

esin 3JIeKTUBHOTO Kypca:

- pa3BUTHE NIO3HABATEIILHOM JESITEIBHOCTH 00yYaIOMUXCs Yepe3 aKTUBHBIE (POPMBI U METO/IbI
o0y4eHUS;

- pa3BUTHE TBOPYECKOTO MOTEHIIMAA 00yYaIOIINXCs, CHOCOOHOCTH KPUTUYECKU MBICIIHTD;

- 3aKpeIIeHUE U CUCTEeMaTH3aIus 3HaHUH, 00y4YaroINXCcs 0 XUMUH;

- 00yueHne 00y4aroInXCsi OCHOBHBIM MOJIX0JIaM K PELICHUIO PACYETHBIX 3a/1a4 10 XUMHH,
HCCTAHJAPTHOMY PCHICHUIO MPAKTUYCCKUX 3a1a4.

3ajauM 2JIEeKTHBHOIO Kypca:
- IOATOTOBUTH BBIITYCKHUKOB K €IMHOMY I'OCYJapCTBEHHOMY JK3aMEHY 110 XMMUU;
- pa3BUTh YMEHHUS CAMOCTOSITENIBHO pabOTaTh C JINTEPATYPOH, CUCTEMAaTUUYECKH 3aHUMATbhCS
peleHreM 3aad, paboTaTk C TECTAMU PA3JIUYHBIX THUIIOB,;
- BEISIBUTH OCHOBHBIE 3aTPYJHCHHUS U OIMIMOKY TPH BHIOJTHEHUH 3a1anuii EI'D mo xummun;
- HAy4YUTh 00y4aroIIKXCsl IPUEMaM pelleHus 3a/1a4 pa3InyHbIX THIIOB;
- 3aKpEeNUTh TEOPETUUECKHUE 3HAHUSI LIKOJIbHUKOB IO HanboJiee CI0XKHBIM TeMaM Kypca oO0IIeH,
HEOPraHWYECKON U OPraHUYeCKON XMUMUH;
- CIIOCOOCTBOBATH MHTErPALlMU 3HAHUI Y4alluXcsl 110 IPEeIMETaM €CTECTBEHHO-MAaTEMaTH4YECKOIO
LUKJIA [IPU PELLIEHUH PACYECTHBIX 3a]a4 10 XUMUU;
- IPOAOIKUTH (POPMUPOBAHHE YMEHUS aHAIU3UPOBATh CUTYAIMIO U JAeTIaTh IPOTHO3HI.

TeMaTnuyeckoe NVIAHMPOBAHUE 110 JJIEKTUBHOMY KYpCY
«Iloaroroska k EI'D mo xumumn»

N3 Hux
Teopusi, u| JlaGopa- |KoHTpob-
Ne ni/m HanmeHoBaHMe pa3je/ioB U TeM Koa-o TOpHRLIE I HpIC
1acoB npaktuyde- | padorsl,
CKHe padoThI, q.
.
CTpyKTypa KOHTPOJIbHO-U3MEPUTEIBHBIX
1 MaTepuasioB EI'D o xumun. 1 1
" [Oco0eHHOCTH CaMOCTOSATEIbHOM - -
[TOArOTOBKHY IKOJBHUKOB K EI'D
Teopernueckue ocHOBBI XumuH. Ob11ast
2. KuMmus 8 8 _ _
3. [Heopranunueckasi XuMus 10 10 _ _
4.  [Opranudeckasi XuMus 10 10 _ _
5 O606H1eHI:1e Y TTIOBTOPEHHE MaTepuraia 3a 5 5
[IIKOJIbHBIA KYPC XUMHH - -
lIToro 34 34 B B




Copepxanue 31ekTUBHOT0 Kypca «Iloaroroska k EI'D nmo xumum»

Tema 1. CTpyKTYypa KOHTPOJIbHO-U3MepHUTeJbHBIX MaTepuaioB EI'D no xumun. OcodennocTn
CaMOCTOSITE/IbHOM MOATOTOBKH MIKO0JbHUKOB K EI'D (1 yac)

Crnenuduxanusa EI'D o xumun 2021 r. [Tnan sx3amenanuonnoi padorst EI'D mo xumun 2021 r.
(ITPNJTIOXKEHME k cnerudukarun). Kogudukarop 31eMEHTOB CoACpKaHUS 110 XUMHUH JIJI COCTaBICHUS
KNMos EI'D 2021 r. KontponbsHo-u3MepHuTenababie MaTepuaisl mo xumun 2020-2021 r. (ananus
TUIHYHBIX OMTHOOK).

Xapakrepuctuka cogepkanus yact A EI'D o xumuu 2021 r. XapakTepucTika coaep:kaHus 4acTu
B EI'D no xumuu 2021 r. Xapakrepuctuka coaepxanus yactu C EI'D mo xumuun 2021 .

Tema 2. Teopernueckue ocHoBbI XuMun. O0mas xumus (8 yacon)

2.1. Xumuueckuii snemenm

CoBpeMeHHbIE NPEACTABIECHUS O CTpoeHUH atoMa. CTpoeHHE 3JEKTPOHHBIX 000JI0UEK aTOMOB
3JIEMEHTOB TEPBBIX YETHIPEX MEPUOIOB: S-, P- U d-3JeMEHThI. DJIEKTPOHHAS KOHPHUTYPAIUS aTOMa.
OcHOBHOE 1 BO30Y>KJIEHHOE COCTOSTHAE aTOMOB.

[leproanyeckuii 3aK0H U IEpUOANUECKas CUCTeMa XUMudeckux nemenToB J[.M. Menneneena.
Panuycel aToMOB, UX EPUOINYECKUE U3MEHEHHSI B CUCTEME XUMUYECKUX IEMEHTOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS XUMHUYECKHUX CBOMCTB AJIEMEHTOB M UX COEAMHEHMUI 1o nepuojam u rpynnam. [lonstue o
PaZvOaKTUBHOCTH.

2.2. Xumuyeckas c653b U CmpoeHue eujecmea

KoBaneHTHast xummueckast cBsi3b, €€ pa3HOBUAHOCTH (IIOJIApHAs M HETIOJISIPHAs ), MEXaHU3MBI
oOpa3zoBaHusl. XapaKTEPUCTUKHU KOBAJICHTHOMN CBSI3M (IJIMHA M SHEPTUs CBsA3H). FloHHAs CBA3b.
Merammueckas cBA3b. BogopoaHas CBs3b.

OneKTpOOTpULATENBHOCTh. CTENEHb OKUCIIEHNS U BAJICHTHOCTh XUMHUYECKUX JIEMEHTOB. BelecTsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHHMSI. 3aBUCUMOCTb CBOMCTB BEILIECTB OT OCOOEHHOCTEH NX
KPUCTAJNINYECKON PELLIETKH.

2.3. Xumuueckue peaxyuu

2.3.1. Xumuyeckass KHHETUKA

Knaccudukanusa xumuueckux peakiuuid. TermnoBoit 3hpekT XuMudeckon peaxiuu.
Tepmoxumuueckue ypaBHeHHs. CKOpOCTb peaklny, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (PaKTOPOB.

OOpaTumble U HEOOpAaTUMbIE XUMUYECKHE peakiuu. XUMHUEcKoe paBHOBecHe. CMelleHne
XMMHYECKOI0 paBHOBECHS O IeHCTBUEM pa3IMUHBIX (PAKTOPOB.

2.3.2. Teopust 2IEKTPOTUTHIECKON TUCCOITUALIUN

DNEeKTPOIUTHYECKAs! JUCCOIMALIUS SJIEKTPOIUTOB B BOJHBIX pacTBopax. CuibHbIE U cllabble
ANEKTPONIUTHI. Peakiinu noHHOro oOMeHa.

XapakTepHble XUMHUECKUE CBOMCTBAa OKCH/IOB: OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX. XapaKTepHbIE
XUMHYECKHE CBOICTBA OCHOBaHMM U aM()OTEPHBIX THIPOKCHIOB. XapaKTepHbIE XUMUYECKHE CBOWCTBA
KHCIIOT. XapaKTEepUCTHUKA OCHOBHBIX KJIACCOB HEOPTaHUMYECKUX COCIUHEHUN € TIO3UIUH TEOPUN
aneKTposuTuyeckon aucconuamnuu (TI/]).

XapakTepHble XUMHUECKUE CBOMCTBA COJIEH: CPEHUX, KHCIIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha
MpUMepe COSTMHEHNUN aTIOMUHUS U IIMHKA). [ 'uaponus coneit. Cpemra BOJHBIX PaCTBOPOB: KUCHA,
HeUTpanbpHas, menoyHas. Bogopoausni nokasarens (pH). MaaukaTtopsl. Onpenenenue xapakrepa cpeibl
BOJHBIX PACTBOPOB BEILIECTB.

2.3.3. OKuCIUTENBHO-BOCCTAHOBUTEILHBIE PEAKIUU.

Peakuuu okuciauTenbHO-BOCCTAHOBUTENbHBIE, UX KiIaccudukaius Koppo3us MeTamioB u ciocoObl
3alIUTHI OT HeC. DIEKTPOJIU3 PACIUIABOB M PAaCTBOPOB (CoJIeH, 1menoueit, kucnor). Peakuumy,
MOTBEP K IAIOIIUE B3aUMOCBSI3b Pa3IMUHBIX KJIACCOB HEOPTaHUYECKUX COETUHEHUH.



2.4. Peuwwenue mpenuposounsix 3aoay no meme: « Teopemuueckue ocnoswvt xumuu. Qouwian
xumusn» (no mamepuanam KHMoe EI'D 2019, 2020 22)

Brruucnenune mMaccoel paCTBOPEHHOT'O BEIIECTBA, COAEPKALETOCs B ONPEEICHHON Macce pacTBOpa €
U3BECTHOM MaccoBOil 1osiel. PacueTsl: 00bEMHBIX OTHOLIEHUH ra30B IpU XUMUYECKUX PEaKLUsX.
Pacuersl: TemnoBoro s dexra peakuuu. Pacuers: MaccoBoii 10U (MacChl) XUMHUYECKOTO COSTUHEHUS B
cMecu. Hanmcanue ypaBHEHHI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUIA, PACCTAHOBKA
K02(hPUITMEHTOB METOIOM AJIEKTPOHHOTO OajaHca.

Tema 3. Heoprannyeckasi xumus (10 yacon)

3.1. Xapaxmepucmuka memannog eiaeHulx NOOZPYNN U UX COeOUHEHUL

OO6m1ast XxapakTeprucTUKa METAIIOB TJIaBHBIX noarpyni I-I1I rpynm B CBsA3M ¢ UX MOJIOKEHUEM B
MEPHONYECKON CUCTeMe XUMHIUecKux 3eMeHToB JI.M. MenaeneeBa 1 0COOCHHOCTH CTPOSHUS UX
aTOMOB.

XapakTepHble XUMHYECKHE CBOMCTBA MTPOCTHIX BEIIECTB M COSTUHEHUN METAJUIOB - IIEIOYHBIX,
IEJIOYHO3EMENbHBIX, ATFOMUHUSL.

3.2. Xapaxmepucmuka HemMemaiog 21aéHblX NOOSPYNN U UX COeOUHEeHU

OO1as xapakTepucTHKa HeMETaIOB raaBHbIX noArpymi [V—VII rpym B ¢BS3U ¢ UX MOJOKEHUEM
B IIEPUOIMYECKON cucTeMe XxuMuueckux snemeHToB J.M. MeneneeBa 1 0COOEHHOCTSIMU CTPOCHUS UX
aTOMOB.

XapakTepHble XUMUYECKHE CBOMCTBA MPOCTHIX BEILIECTB U COEAMHEHUI HEMETAIIJIOB - BOJOPO/a,
raJloreHoB, KUCIOPOAa, Cepbl, a30Ta, hocdopa, yriepoaa, KpeMHUSI.

3.3. Xapakxmepucmuka nepexooHbulX 31eMeHmMO8 U UX COeOUHEHUT

XapakTepucTUKa MEePEeXOIHbIX AIEMEHTOB — ME/IH, IMHKA, XpOMa, ’Kelle3a MO UX MOJ0KEHHUIO B
MEPHONIECKON crucTeMe XuMuueckux 3nemMeHToB JI.M1. MenaeneeBa 1 0COOCHHOCTSIM CTPOSHUS UX
aTOMOB.

XapakTepHble XUMHYECKUE CBOMCTBA MTPOCTHIX BEIMIECTB M COSTUHEHUN MEPEXO0THBIX METAIIIIOB —
MeIH, IIUHKA, XpOMa, KeJe3a.

3.4. Pewienue mpenupoeounvix 3aoay no meme: «Heopzanuueckasa xumusay (no mamepuanam
KHMoe EI'D 2019, 2020 22)

Pacuersl: macchl (00beMa, KOIMUYECTBA BEIIECTBA) IPOAYKTA PEAKIUH, €CIH OJHO U3 BEUIECTB JIAHO
B BHJIE PACTBOPA C ONPEIEICHHON MAaCcCOBOM /10J1€i paCTBOPEHHOTO BELIECTBA.

Pacuertsl: MaccoBoll i 00BEMHOMN JJOJIM BBIXOJIA MPOAYKTA PEAKIIMHU OT TEOPETUUECKHU
BO3MOXKHOTO. PacueTsl: MaccoBOI 0NU (MacChl) XUMHUECKOTO coequHeHus B cMecu. Onpenenenue pH
Cpeabl paCTBOPOM COJIEH.

['eneTnueckas cBsI3b MEK/1y OCHOBHBIMH KJIACCAMHU HEOPTaHMUYECKUX coeAnHeHui. KauecTBeHHbIe
peaKkIy Ha HEOPTAaHMYECKUE BEIIECTBA U HOHBI.

Tema 4. Opranuveckas xumus (10 yacos)

4.1. YVeneeooopoowi

Teopus cTpoeHUs OpraHU4ECKUX COeIUHEHUN. VI30Mepus — CTPYKTYpHas U IPOCTPAHCTBEHHAS.
['omon0ry ¥ rOMOJIOTUYECKHM PALL.

Tumel cBs3eli B MoJIeKyIax OpraHMYecKuX BeriecTB. [ mOpuau3amus arToMHbIX opOuTaneit yrieposa.
Panukan. ®yuknuonanbHas rpynna. Knaccuduxaius 1 HOMeHKIaTypa OpraHM4eCKUX COeTUHEHHH.

XapakTepHble XMMUYECKUE CBOMCTBA YIIIEBOAOPOAOB: AJIKAHOB, [IUKIIOAIIKAHOB, AJIKCHOB, IUECHOB,
ankuHOB. [IprpoHbIEe HCTOUHUKH YTIIEBOIOPOAOB, UX MepepadoTka. MexaHn3Mbl peakiuii
IIPUCOEANHEHN B opranndeckoi xuMuu. IIpasuno B.B. MapkoBHukoBa, npasuio 3aiinesa A.M.

XapakTepHble XUMHUYECKHE CBONCTBA apOMaTHUECKHUX YIIJIEBOJOPOI0B: OEH30J1a U TOIYOJIa.
MexaHu3MBbl peaklui 371eKTPO(PUIBLHOIO 3aMELCHHUS B OPIraHUYECKUX PEaKIHsIX.

BricokOMONEKyIIsIpHBIE COEAUHEHM. Peakniny momMepu3anuy U MOJIMKOHAeHcanny. [lomumepsr.
[IimacTmaccel, BOJIOKHA, Kay4yKH.

4.2. Kucnopoocoodepoicawue opearnuueckue coeOuHeHust



XapakTepHble XMMUYECKHE CBOMCTBA MPEAEIbHBIX OJJHOATOMHBIX 1 MHOTOATOMHBIX CIIUPTOB,
¢denona. XapakTepHble XUMUYECKHAE CBOMCTBA aJlbJICTH/I0B, IPEICTbHBIX KAPOOHOBBIX KUCIIOT, CIIOKHBIX
3¢upoB. buosornyecku BaxxHbIe BEIIECTBA: YIIIEBOIbI (MOHOCAXAPHU/bI, AUCaXapU/abl, MOJUCAXAPUbI).
Peakiiuu, moaTBEpKIAONIME B3aUMOCBS3b YTIICBOJOPOIOB U KUCIOPOJICOACPIKALINX OPTaHUIECKUX
COETUHEHUH.

Opranuyeckue COeIMHEHUS, CO/IepKaIIie HECKOIBKO (yHKIMOHATBHBIX. OcOOeHHOCTH
XUMHUYECKHX CBOUCTB.

4.3. A3omcoodeporcawjue opeanuieckue coeOuHeHUs U OUOI0SUHECKU BAICHbIE OP2AHUYECKUE
geujecmea

XapakTepHble XMMUYECKHE CBOMCTBA a30TCOAEPKAIMX OPIrAHNYECKUX COCITMHEHUN: aMHUHOB U
AMHMHOKHCIIOT. BHOOTHYECKN BayKHBIE BEIIECTBA: KUPBI, OCITKU, HYKIEUHOBBIE KUCIOTHL. | OpMOHBI.
®epMeHThl. MeTamiopraHu4eckue CoeInHEHMsL.

4.4. Pewuenue npaxmuueckux 3adau no meme: «Opzanuueckas xumusny (no mamepuaiam
KHMoe EI'3 2019, 2020 22)

Haxoxnenne MonexyisipHoi (hopMyIsl BemecTBa. ['eHeTHueckas CBsi3b MEKAY HEOPTraHUIECKIMHU U
OpPraHUYECKUMHU BellleCTBaMU. [ eHeTnueckas CBA3b MEX/y OCHOBHBIMH KJIACCAMU HEOPTraHUUYECKUX
BeniecTB. KauecTBeHHbIE peakiy Ha HEKOTOPHIE KIIACChl OPTaHUMYECKUX COSAMHEHUH (JIKEHBI, alIKaHBI,
CIIMPTBHI, aJIbJAETH/]Ibl, KAPOOHOBBIE KUCIIOTHI, YIIIeBOAbI, Oenkn). MneHTudukanus opraHuyeckux
COCIMHECHU.

Tema 5. O60011eHHEe U MOBTOPEHUE MAaTEPHAJIa 32 KyPC IIKOJbHBIH XUMHUH (5 4acoB)

OcHoBHBIE OHATHS U 3aKOHBI XuMuH. [lepuoanueckuii 3axkon J[.M1.MenzaeneeBa u ero Gpusmdeckuii
cMbici. Teopus cTpoeHus oprannyeckux emecTB A.M. byTiiepoBa 1 0COOEHHOCTH OPTaHUYECKUX
coequHeHNH. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU B HEOPTAaHUYECKON U OpPraHMYECKON XUMUU.
I'eneTnueckas cBsI3b MEKy HEOPIraHMUECKUMU U OPraHUYECKUMHU COCAMHEHUSMU. DKCIIEPUMEHTAIbHBIE
OCHOBBI OPTaHUYECKON U HEOPraHUYECKON XUMMUH.

PaboTa ¢ KOHTPOJIBHO-U3MEPUTENbHBIMU MaTepuanaMu EI'D mo xumum.

Umoeoswiti konmponw 6 popme EID.

KanenpapHo-remaTuieckoe niiaHupoBaHue

JarTa npoBeaeHus

Koanue- <
Ne 3aHATUH
HanmeHnoBaHue pa3ie/ioB U TeM CTBO
n/n Inann- daxkTH-
JacoB
pyemasi yecKas
1 CTpyKTypa KOHTPOJIbHO-U3MEPUTEIbLHBIX MATEPHAJIOB 1y

EI'D nmo xumuu. Oco0eHHOCTH CAMOCTOATEILHOM
NMOATOTOBKHM IIKOJILHUKOB K EI'D

1.1 | CtpykTypa KOHTPOJIBHO-U3MEPUTEIBHBIX MaTEPUATIOB. 1
Tunossle omKMOKY npu BeINoNHEHNUU 3aganuii EI'D no
XxUMUU. OcOOEHHOCTH MOJTOTOBKH K 9K3aMEHY.

2 Teopernyeckue 0CHOBbI XUMHH. O01Ias XUMUS 8u
2.1 | XuMu4ecKkuil dJIeMEHT M XUMHUYECKAsI CBS3b. 1
2.2 | Pemenue 3a1a4 1o TemMe: « XUMHYECKHI DJIEMEHT U 1

XAMHYECKAs CBA3bY.
2.3 | XuMHuecKkas KHHETHKA. 1
2.4 | Pemenue 3a1a4 o TeMe: « XUMHYECKAS KMHETHKAY. 1
2.5 | Teopus 3IEKTPOIUTHUECKOMN TUCCOIMALINY. 1
2.6 | Pemenue 3amau o teme: « Teopust SJEKTPOTUTHUECKON 1
JIACCOLHAIIAN.
2.7 | OKHCIUTEITbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH. 1
2.8 | Pemenue 3agau no teme: «OKUCIUTEIBHO- 1




BOCCTAHOBUTCJIbHBIC PCAKITUI)).

3 Heoprannyeckasi XuMus 104
3.1 | XapakreprcTuKa METAJLIOB TJIABHBIX TOATPYII U UX 1
COEMHEHHIA.
3.2 | Pemenwme 3amau o teme: «lllenounsie u 1

MCITOYHO3EMCIIbHBIC 39JICMCHTBI U UX COCIUHCHU I,
AITFIOMUHUN U €r0 COCOUHCHUA.

3.3 | XapakTepucTHKa HEMETAJJIOB TJIaBHBIX MOATPYII U UX 1
COeIMHEHMH (raJIoreHbl, MOArpynmna KUCIOpoaa, BOAOPON).

3.4 | Pemenue 3ana4 o teme: «[ aJloreHb. 1

3.5 | Pemenue 3anau mo teme: «lloarpynmna kuciaopoaa, 1
BOZOPOJI.

3.6 | XapakTepucTHKa HEMETAJJIOB TJIaBHBIX MOATPYII U UX 1
coeMHEeHMH (MoArpynna a3ora, NOArpyIa yriepona).

3.7 | Pemenue 3amaq o teme: «lloarpymnmna azoray. 1

3.8 | Pemenue 3agau o teme: «lloarpymnmna yrieponuay. 1

3.9 | XapakrepucTiKa METAIIIOB TOOOYHBIX MOATPYII U HX 1
COCTMHEHUM.

3.10 | Pemenue 3amau o Teme: «XapaKTepUCTUKA METAJIOB 1
MOOOYHBIX MOATPYNH U UX COSAMHEHUID.

4 Opranunveckasi XuMHUA 10y
4.1 | Teopus cTpoeHUs OpraHUYECKUX coequHeHui. Mi3omepust. 1
4.2 | YrneBoaopoAbl — alKaHbl, AIKEHBI, ITUKI0ATKAHbI, AJIKUHBI, 1

QJIKATUCHBI.
4.3 | Pemenue 3anau no teme: «lIpenenbHble yriieBOAOPOIBI. 1
4.4 | Pemenne 3ama4 no teme: «HenpeneapHble yriieBOIOPOIBIY. 1
4.5 | ApoMaTHyeCKHE YTIEBOAOPOIbI. 1
4.6 | Kucnopojcoaepskaniie OpraHuaeckie CoeTMHECHUS 1
(cpaBHUTENbHAS XapaKTEPUCTHKA CIIUPTOB, albJAECTHAOB U
KapOOHOBBIX KUCIIOT).
4.7 | Pemenue 3amau. 1
4.8 | Pemenue 3anad. 1
4.9 | AzoTcoaepikaniue OpraHMIeCKHe COSTMHEHUS 1 1
OMOJIOTHYECKH Ba)KHbIE BEIIECTBA.
4.10 | Pemrenue 3anau. 1
5 O000menne 1 MOBTOPEHNE MATEPHAJIa 32 IIKOJbHBIH 54
KYpPC XUMHH
5.1 | O6obueHne MaTepualia mo TeMe MKOJILHOro Kypca «O0mmas 1
XUMUSD» - pEIIeHUE CI0XKHBIX 33]1a4, pa300p THITHYHBIX
OLITNOOK.
5.2 | Ob6o6menue MaTepuaa mo TeMe MKOJILHOTO Kypca 1

«Heopranndeckast XUMus - pelIeHNe CI0KHBIX 3a71a4,
pa3d0p TUIMYHBIX OIIUOOK.

5.3 | O6o0meHne MaTepuaa 1Mo TeMe IMKOJIBHOTO Kypca 1
«Oprannyeckas XuMus» - pellieHHe CI0KHbIX 3aa4, pa3oop
TUMMMYHBIX OMINOOK.

5.4 | Umoeoswiii koumponw 6 popme EID. 1

5.5 | Umoeoswvuii koumponw 6 hopme EI'D. 1

TpedoBanus K YPOBHIO NOATOTOBKH BBIIIYCKHUKOB I10 Pe3yJbTaTaM O0CBOCHUS
NporpamMmsbl 3JIeKTUBHOT0 Kypca «Iloaroroska k EI'D nmo xumun»




Sunamuv/Ionumams:

Baxcnennmue xumuueckue nonamus

- BBIABIIAITH XapaKTEpPHbIC IIPU3HAKU ITOHATUMN: BEIECTBO, XUMUUYECKHI DJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEIIBHBIC aTOMHBIE W MOJEKYJISAPHBIE MAacChbl, HOH, M30TOIbI, XUMHUYECKas CBsi3b,
3JIEKTPOOTPHUIIATEIIEHOCTh, BAJICHTHOCTh, CTENIEHb OKHCIICHHS, MOJIb, MOJISIPHAsI Macca, MOJIIPHBIN 00BeM,
BELLECTBA MOJICKYJISIPHOIO U HEMOJCKYJIAPHOIO CTPOCHMS, PACTBOPBI, DJIEKTPOJIUTHI U HEDJIEKTPOJIUTHI,
JJIEKTPOJUTUYECKAs JAMCCOLMALMS, THUAPOJIM3, OKUCIUTENb W  BOCCTAHOBUTEIb, OKHUCICHUE H
BOCCTAHOBJICHHUE, JJIEKTPOJIU3, CKOPOCTh XMMHUYECKOW pEaKIUH, XMMHYECKOE PAaBHOBECHUE, TEIIOBON
3 dEKT peakuu, yriepoaHbli cKeneT, GyHKINOHATbHAS TPYIIa, H30MEpPHUsS K TOMOJIOTHS, CTPYKTYpHAs U
IIPOCTPAHCTBEHHASI N30MEPHS, OCHOBHBIC TUIIbI PEAKLIMI B HEOPTaHUYECKOW U OPraHUYECKON XUMUM;

- BBIABIAITH B3aMMOCBSI3M IIOHATHM, MWCIOJIb30BaTh BAKHEUIINE XUMHUYECKHE IIOHATHSA UL
OOBSICHEHUS OT/AEIbHBIX (PAKTOB U SIBIICHUI;

- IPUHAUJICKHOCTD BEIECTB K PA3JIMYHBIM KJIACCAM HEOPTaHUYECKUX COCAUHEHUN;

- TOMOJIOTH, U30MEPBI;

- XUMHMYECKHUE PEAKIIMU B OPraHUYECKON XUMUH.

OcHoénble 3aKOHbL U meopuu xumuu:

- IIPUMCHATL OCHOBHBIC ITOJIOKCHHA XUMHUYCCKHX TeOpI/IfI (CTpOGHI/IH aToMma, XUMHUYECKOU CBiA3H,
BHGKTpOJII/ITI/I‘{CCKOfI JUucconuanuuy, KHUCIOT H OCHOBaHHﬁ, CTPOCHUSA OPraHUYCCKUX COGI{I/IHGHHﬁ,
XUMHYECKOM KI/IHeTI/IKI/I) 1A aHaJIn3a CTPOCHUA U CBOMCTB BCIICCTB,

- IOHUMATb I'paHUbI IPUMCHHUMOCTH YKA3aHHBIX XUMHUYCCKUX T€0pI/II71;

- IIOHHMMATb CMBbICII HepI/IO,Z[I/I‘ICCKOFO 3aKOHa I[I/I MenjgeneeBa M HCIIOJNB30BaTh €ro JJIs
Ka4eCTBEHHOr0 aHajam3a M OOOCHOBAHUS OCHOBHBIX 3aKOHOM€pHOCTeI71 CTPpOCHUA aTOMOB, CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB U MX COCJAMHECHMU.

Baoicnennmue eeugecmea u mamepuanot

- KJIacCU(pUIIMPOBaTh HEOPTraHMYECKHE ¢ OPraHUYeCKHe BEIIeCTBAa 10 BCEM HW3BECTHBIM
KJIacCU(UKALMOHHBIM IPU3HAKAM;

- OOBACHITH 00YCIOBJICHHOCTh MPAKTUYECKOTO NMPUMEHEHHS BEIIECTB MX COCTABOM, CTPOCHUEM U
CBOMCTBaMH;

XapaKTEepPU30BaTh MPAKTUYECKOE 3HAUCHHUE TAHHOTO BEIECTBA;

- 00BSCHATDH 001IMEe CTIOCOOBI U MTPUHIIUIIBI TOTYYSHHs HanOoJiee BaXKHBIX BEIIECTB.

Ymems:

Ha3zvigamp uszyuennvie geuiecnmea no mpueuaibHOU Ui MedcOyHapoOHoll HOMEHKamype.

Onpeodenamuv/Knaccugpuuyuposans:

- BAJICHTHOCTD, CTETICHb OKUCIICHUS XUMHUECKUX IJIEMEHTOB, 3apsi bl HOHOB;

- BUJT XUMHYCSCKHX CBSI3eH B COCTUHEHUSIX U THUI KPUCTAJUTMICCKOMN PEIICTKH;

- IPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYT,

- XapakTep CpeIbl BOAHBIX PACTBOPOB BEIIECTB;

- OKUCTIUTENh U BOCCTAHOBUTEID;

- MPUHAIJIC)KHOCTH BEIIECTB K Pa3IMIHBIM KJIacCaM HEOPTaHHYECKUX M OPTaHUYEeCKUX COCTUHCHHIM,

- TOMOJIOTH W U30MEPBHI;

- XMMHYECKHE pEeaKIMd B HEOPraHWYECKOW W OpPraHWYeCKOH XWMHH (10 BCEM H3BECTHBIM
KJIaCCU(UKALMOHHBIM TIPU3HAKAM).

Xapaxkmepu3zoeambw:
- S, p u d-3;eMeHTHI 0 uX mojokeHuio B [lepuoanueckoii cucreme JI.1. Mennaencesa;
- O6H_II/IG XUMHNYCCKUC CBOI\/JICTBa HpOCTBIX BCIICCTB — MCTAJIJIOB U HEMCTAJIJIIOB,



- o0mue XWMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COEAMHEHUH, CBOWCTBA
OTOCIIBHBIX HpeI[CTaBPITeJIefI 9THX KJIACCOB,
- CTPOCHHUE U XUMHYECKUE CBOMCTBA U3YUECHHBIX OPraHUYECKUX COCAMHCHUM.

Ob6vsacuame:

- 3aBHCUMOCTh CBOMCTB XHMHUYCCKHX DJICMCHTOB M HMX COCOMHCHHUN OT IIOJI0XKCHHS JJICMCHTA B
[Tepuonuueckoii cucreme .M. Menpeneena;

- IPUPOAY XUMHUUYECKOM CBSI3U (MOHHOM, KOBAaJIEHTHOM, METAJUINYECKOM, BOAOPOIHOM);

- 3aBUCHUMOCTb CBOWCTB HEOPTAHMYECKUX M OPTAaHUYECKHUX BEIIECTB OT MX COCTaBa U CTPOCHUS,

- CYIIHOCTh M3YYCHHBIX BHJIOB XMMHUYECKUX PEAKIUN (IJIEKTPOJMTHICCKONW AMCCOLMAIIMH, HOHHOTO
oOMeHa, OKHCITUTEIIbHO-BOCCTAHOBUTEILHBIX ) i COCTABIISATh UX YPABHCHUS,

- BIIMSIHHE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW PEAKIIMU U Ha CMEIICHUE XUMUUYECKOTO
paBHOBECHS.

Pewams 3a0auu:

- BBIYMCIICHHE MacChl PACTBOPEHHOTO BEILIECTBA, COAEPIKAIIETOCs B ONPEACICHHON Macce pacTBopa
C M3BECTHOM MAaCCOBOM JIOJICH;

- pac4eTsl: 0OOBEMHBIX OTHOILICHUH Ira30B NPU XMMUYECKUX PEaKIHsX;

- pacyeThl: MacChl BEIIECTBA WM 00bEMa Ta30B 1O M3BECTHOMY KOJHMUYECTBY BEIIECTBA, Macce MU
00BEMY OJTHOTO U3 yYaCTBYIOIIUX B PEAKIIMH BEIICCTB;

- pacdeThl: TeIIOBOTO (P PEKTa PEaAKIHH;

- pacueThl: Macchl (00beMa, KOJMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMM, €CIU OJHO U3 BEILECTB
JTAaHO B M30BITKE (MMEET MPUMECH );

- pacueThl: Macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEAKIHH, €CIIN OJJHO M3 BEIIECTB JAHO
B BHJIC PacTBOpPA C ONPEIEICHHON MacCOBOH JI0JIeH PaCTBOPEHHOTO BEIIECTBA;

- HaXO0XKJICHHE MOJICKYJISIPHOM (hOpMYJIBI BEIIECTBA,

- pacueThl: MaccoBOM MM OOBEMHOM JIOMM BBIXOJA MPOAYKTAa PEAKIMHU OT TEOPETHUECKH
BO3MOKHOT'O;

- pacyeThbl: MacCOBOH J10JIM (MAcChl) XUMUUYECKOT'O COEIMHEHUS B CMECH;

- COCTaBJICHUE IIETIOYEK TEHETHYECKON CBSI3M XMMHUECKUX COCIMHEHUHN (HEOpraHWYecKass XUMUS U
OpraHuyvecKasi XuMus).



Jlureparypa

Hopmamusnas 6aza snekmugnoeo Kypca

1) OGs3aTeNbHBIE MUHUMYM COJIEP)KaHHS cpeaHero (MmoJHoro) obmero oopa3oBanus mo xumuu (IIpukas
Muno6pazoBanus Poccuu Ne 56 ot 30.06.1999 r.).

2) denepanbHbli KOMIIOHEHT TOCYJApPCTBEHHBIX CTaHIApTOB OCHOBHOT'O OOIIETO M CpelHEero (IOJIHOTO)
obmiero oopaszoBanus o xumuu ([Ipukas MunobpazoBanus Poccuu Ne 1089 ot 05.03.2004 1.).

4) Cneunduxarnus 3K3aMeHaAIIMOHHOM pabOThI 110 XUMHUU €IMHOTO TOCYAapCTBEHHOT0 3k3ameHa 2021 rog.
5) KoaudukaTop 351IeMEHTOB COACpKaHMS MO XUMHHU JJIsI COCTaBICHHS KOHTPOJBHBIX M3MEPHTEIBLHBIX
MaTepUajIoB eIUHOTO rocyAapcTBEHHOro sk3ameHa 2021 roxa.

Jlumepamypa ons yuumensn (Memoouueckas no no020moesKke wkoabHukos k EI'D no xumuu)

1. IIporpamma kypca xumuu ais 8-11 ximaccoB o0meo0pazoBaTenbHbIX yupexkaeHuit (aBrop ["abpuensn
0.C.) u npumMepHas mporpamma CpeJHEero MmoJHOro oluiero oopa3oBaHus MO0 XUMUU. ba3oBbIil ypOBEHb
(COopHuK HOpMATHUBHBIX JOKyMEHTOB. XuMus /coctaButens J./[.Jlnenposa, A.I'. ApkanseBa. M. Jlpoda,
2007).

2. Jlaiineko B.M. Kak HayuuTh NIIKOJIBHUKOB pemiaTh 3aJa4yd IO OpPraHWYECKOM Xumuu. — M.:
[Ipocsemienue, 1992.

3. 3abpoauna P.1., Conosenkas JI.A.. KadecTBeHHBIE 33141 B OpraHUYecKoil xumuu. — benropo, 1996.
4. [Tak M. Anroputmsl B 00ydenuu xumuu. — M.: [Ipocsemenne, 1993.

5. IIporacos I1.H., IlutoBuu M.K. MeTonuka pemieHus: pac4eTHbIX 3aj1a4 1o xumuu. — M.: [IpocBenienue,
1978.

6. Pomanosckas B.K. Pemenne 3agau. — C-IletepOypr, 1998.

7. Wrpemmnep I''U., XoxnmoB A.M. Meronuka pacueTHbIX 3aaad no xumuu 8-11 kmaccoB. — M.:
[Ipocsemienue, 2001.

8. Enunblii rocymapctBeHHBbIH 5k3amen: Xumus: 2003 — 2004: KOHTpPONI. H3MEPHUT. MaTepUalibl/
A.A Kagepuna, /I.}O.Jlo6potun, A.C.Kopomenko u np.; nmox pen. ['.C.Komanesoit; MunucrepcTBo
oOpazoBanus PO — M.: [Ipocsemnienue, 2004. O6bem 16 1.1,

9. YueOHO-TpeHUPOBOYHbIE MaTepUabl sl HOJATOTOBKU K €IMHOMY rOCyJapCTBEHHOMY 3k3ameHy. 2004:
Xumus/  A.AKasepuna, JI.}O0.Jlo6potun, A.C.Kopomenko, H.H.Mensenes; MunucrepctBo
obOpazoBanusi PO — M.: Unrennext-Lentp, 2004. O6bem 10 m.a. 3. A.A.Kasepuna, [1.}O.[JoOpoTuH,
A.C.Kopomenko, M.I'.CHactuna, H.A.I'opoguinoBa. MeToaudeckue peKOMEHJALMUU IO OLICHWBAHHIO
3aJlaHuil C pa3BEepHYThIM OTBETOM: Xumusi/ @DenepalbHblii HMHCTUTYT NEAArOTUYECKUX H3MEPEHUM
Munuctepcta oopazoBanusi PO — M.: Yuukym- Llentp, 2004. O6bem 1,5 n.a

10. A.A Kasepuna, J[.}O.Jlo6potun, A.C.Kopomenko, M.I'.Cuactuna, H.A.I'oponunoBa. Matepuaiibl
JUIL CaMOCTOSITETIbHOM pabOThl HKCHEPTOB MO OLEHUBAHUIO 33JaHUN C pa3BEPHYTHIM OTBETOM: XHUMHUS/
@enepalibHbIIl UHCTUTYT NEIaroru4eckux usmepeHuil Munucrtepcra oopazoBanusi PO — M.: YHukym-
Hentp, 2004. O6bem 1,2 m.o.

11. A.A Kasepuna, J[.1O. lo6potun, A.C. Kopomenko, M.I'. Cractuna, H.A.I'opoaunoBa. Marepuaist
JUI TIpoBeieHus 3aueta: Xumus/ DegepanbHbIi

MHCTUTYT TeJarormyeckux usmepeHuil Munucrepcrsa oOpazoBanus PO — M.: Yuukym- Lentp, 2004.
O0nem 0,7 ..

12. A.A Kasepuna, A.C.KopomeHko. EnuHblii rocyJapCTBEHHBIN 2K3aMEH: COAECPKaHUE U OCHOBHBIC
pe3ynbraThl. — Xumusd B mikosie Ne 1/2004, c. 14-20.

13. A.C.Kopomierko. O MOATOTOBKE K €IMHOMY T'OCYJAapCTBEHHOMY 3K3aMeHy. - XuMHs B miKosie Ne
7/2004, c. 34-44.

14. Pesynbprathl enuHOro rocynapctBeHHOro sk3amena 2004 r.: Xumums/ J1.}O.Jlo6potun, A.A . Kasepuna
(pyxoBogutens), A.C.Kopomenko, M.I'.CHactuna. — B kH. Pe3ynpTarsl €QMHOrO rocyaapcTBEHHOTO
sk3ameHa (uioHb 2004 r1.) AHanuThuyeckud ot4yeT: MuHucTepcTBO oOpa3oBaHUs M Hayku PO,
I'ocynapctBenHas ciyx6a 1o Han3opy B chepe odpazoBanus u Hayku, OUIIN — M.: 2004. O6bem 2 1.1
15. P.I'MBanoBa, A.A.KaBepuna, A.C.Kopomenko. Bompocsl, ynmpakHEHHs W 3aJaHUsl 1O XUMHH:
[Tocobue nns yaamuxcs 10-11 k. — M.: IIpocBemenune, 2004. O6bem 8 m.a1. JlomyreHo MHUHUCTEPCTBOM
oOpazoBanus 1 Hayku PO.



16. A.A.Kapepuna, P.I'MBanoma, C.B.CymatoxuH. MeToandeckoe MNHUCbMO O COBEPUICHCTBOBAHUH
MpernojaBaHusl XUMUU B cpenHed mkone. B ¢0.: Meronuyeckue mHucbMa O COBEpPIICHCTBOBAHHUH
MPEnoIaBaHusl MaTeMaTUKH, PYCCKOTO si3bIka (M 1p. mpeamMeToB) B cpeaneit mkone — M.: AIIK u TTPO.
2004. O6bem 1 m.i.

17. Xumust. KOHTpONIbHO-U3MEPUTENBHBIE MaTEpUalbl €IMHOIO TOCYJapCTBEHHOIO 3k3ameHa B 2004 r.
M.: Llentp TectupoBanuss MunoopazoBanus Poccuu, 2004.

18. T'abpuensa O.C. Enunblii TocynapcTBeHHbIN 3k3ameH: Xumus: CO. 3amanuii u ynpaxuaenuit / O.C.
I'abpuensu, B.b. Bonosuk. — M.: IIpocsemenne, 2004.

19. EropoB A.C. Bce Tumbl pacueTHbIX 3aj1ad Mo XuMuu 11t noaroroBku Kk EI'D M3narensctBo: DeHUKC,
2004 ronga

20. OpxexoBckuii I1.A., bormanosa H.H., lopodees M.B. u ap. Equnsiii rocyqapCcTBEHHBIH K3aMEH:
2005 r.: Xumusi: TpeHUpOBOUHBIE 3aJaHUS.

21. EnunHbli TOCYHAapCTBEHHBIM »Sk3aMmeH: Xwumua: KOHTpOIbHBIE HW3MEPUTEIbHBIE MaTepHUaIbI:
Penerunimonnas ceccust 2. / A.A.Kasepuna, M.I'. Cuactuna, H.A.bornanosa — M.: Benrana-I'pad, 2006.

22. Enunbii rocymapctBeHHBIM 3Kk3ameH 2007. Xumusg. YueOHO-TPEHUPOBOUHBIE MaTepUabl IS
noarotoBku yuamuxcs / @UIN — M.: Uarennext-Lentp, 2007.

Jlumepamypa ona yuawuxcs (na npasax YMK ons snekmugnozo Kypca)
1. Actinuikas A.®. IIposeps cBom 3Hanms: 10-11 xinaccsl: Yuebnoe mocodue. - M.: Benrtana-I'pad, 2009

2. Ky3pmenko H.E., Epemun B.B. Xumus. 2400 3agau a5 MKOJBHUKOB M MOCTYNAKOMIMX B BY3bl. — M.:
Hpoda, 1999 (u Bce nocienyromye U3aanus).

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

4. Ky3pmenko H.E. Yuucse pemars 3agaun no xumuu. — M.: IIpocsemenune, 1986.

5. Ky3smenko H.E., Epemun B.B. Xumust muig abutypuento u yyamuxces. — M.: Dk3amen, 2003.
6. JIugun P.A., Monouko B.A. Xumus muia abutypuentoB — M.: Xumus, 1993.

7. Mapmanosa I'.JI. 500 3agau no xumuu. 8-11 knacc. — M.: U3par-mkona, 2000.

8. Cnera JI.A., Xonmun 10.B., Yepnsiii A.B. KonkypcHble 3a1aun o XMMHH C pemieHusMu. — MockBa-
XapbkoB: MUnekca-rumuasus, 1998.

9. Xomuenko I'.I1., Xomuenko W.I'. COopHMK 3a7a4y MO XUMHHU Ui TOCTYyNammuX B By3bl. — M.: HoBas
BOJIHA



