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IMPHU NOCOJIBCTBE POCCHHU B IOJIBIIE

YTBEPXIEHO

pacropspKeHUEM  JUPEKTOpa
0011e00pa3oBaTeIbHOM
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3JIEKTHUBHOIO Kypca B 11 ki1acce
«O 4éM ymo19a/1M y4eOHMKH XUMHI»

IIporpamma paccurtana Ha 34 yaca B TOJ
1 yac B Henento (1Mo yueOHOMY IuTaHy 1 yac B HEJEINo)

CocraButens: Jusnosa O.I1., yuurens xumuu

Bapmasa
2023



IHosscHUTEIbHAA 3aAIIUCKA

DNEeKTUBHBINA Kype « O uém ymonauanu y4eOHuKu xumuuy npeHasHaueH Uil y4aluxcs
11-x knaccoB u paccuuTaH Ha 34 yaca (1 yac B Hefento).

OCHOBHOI1 aKkIIEHT IPU pa3pabOTKe MPOrpaMMbl Kypca JIeJIaeTcsl Ha PEIICHUH 3a/1a4
o OmokaMm: «O061ast xumus», «Heopranudeckas xumusy, «Opranuyeckasi XUMHUsD.
Oco6oe BHUMaHKE yACNISIEeTCS METOMKE perieHus 3a1ad yactu B u C mo KOHTpOJIbHO-
M3MEpPUTENbHBIM MaTtepuaiiam EI'D.

Ies 31EKTUBHOI'0 Kypca:

- pa3BUTHE MO3HABATEIILHOU JIESITEILHOCTH O0YyYAIOIIUXCS Yepe3 aKTUBHBIE POPMBI U
METOJIbI O0OYUECHUS;

- Pa3BUTHE TBOPYECKOTO MOTEHIMAIA 00YYAIOIIUXCS, CHOCOOHOCTH KPUTHUYECKH
MBICJIUTB;

- 3aKPEIUICHUE U CUCTEMAaTHU3allMsI 3HaHUI 00y4aroluxcs Mo XuMHUH;

- 00yueHue 00yJaronXcsi OCHOBHBIM TIOJIX0/IaM K PEIICHUIO PACUETHBIX 3a7a4 I10
XVMMWH, HECTAaHAAPTHOMY PELICHUIO MPAKTUYECKUX 3a/1a4.

3agaum 3JIEKTUBHOIO Kypca:

- IOJITOTOBUTH BBIITYCKHUKOB K €UHOMY TOCYAaPCTBEHHOMY 3K3aMEHY 110 XUMUH;

- Pa3BUTh YMEHHSI CAMOCTOSTEILHO padoTaTh C JUTEPATYPON, CUCTEMATUIECKU
3aHUMAThCS PEIICHUEM 3a/1a4, paboTaTh C TECTAMU PA3JIMYHBIX THUIIOB;

- BBISSBUTH OCHOBHBIC 3aTPYTHEHUSI U OITMOKHU TIPH BBINOMHEHUH 3aanuii EI'D mo
XUMUH;

- HAy4YHUTh O0yUYaIOIINXCS MTPUEMaM PEIICHUs 33729 Pa3TUIHBIX THUIIOB;

- 3aKPEMUTh TEOPETUUECKUE 3HAHUS IIKOJBHUKOB 110 HauOO0JIee CI0KHBIM TeMaM
Kypca o0111eil, HEOPraHMUeCKOW U OpraHUIECKON XUMHUH;

- CIOCOOCTBOBATh MHTErpaIlMK 3HAHUHN ydaIlIuXcsl 10 MPeIMETaM €CTECTBEHHO-
MAaTEMATUYECKOTO LIUKJIA MPU PEIICHUN PACUETHBIX 33]1a4 110 XUMHU;

- IPOJIOJKUTH (POPMUPOBAHUE YMEHHUSI AaHAIM3UPOBATH CUTYAITUIO U JIEaTh
IIPOTHO3BL.



TemaTuveckoe NJIAHUPOBAHME 110 YJIEKTUBHOMY KypPCy
«IloaroroBka k EI'D mo xumum»

MaxkcumajibHast
Ne Teoperu-
HanmeHoBaHMe pa3ae/ioB U TeM HAarpy3ka
n/n yeckoe o0y4eHue,
yuaierocs, 4. u
CTpyKTypa KOHTPOJIBHO-U3MEPUTEIBHBIX MAaTEPUATIOB
1 EI'D no xumun. Oco6eHHOCTH CaMOCTOSITEIHLHOM 1 1
' MMOATOTOBKH IIKOJIBLHUKOB K EI'D
Teopetnueckue ocHOBbI XxuMuu. OOmIas XuMus
2. 8 8
3. Heoprannueckast xumust 10 10
4, Opranuueckasi XuMus 10 10
5 O0600611eH1Ee U TOBTOPEHKE MaTepraa 3a IKOJIbHbBIN 5 5
' KypC XUMUU
Hroro 34 34

Conep:kanue 3j1eKTUBHOIO Kypca «Iloaroroska k EI'D nmo xumum»

Tema 1. CTpyKTYypa KOHTPOJIbHO-U3MEPUTEJbHBIX MaTepuaaoB EI'J mo xumumn.
Oco0eHHOCTH CAMOCTOATEIbHOM MOATOTOBKH IKOJLHUKOB K EI'J (1 yac)

Crnemudukarnus EI'D mo xumuu 2013 r. [Inan sx3amenannonsoi padotsl EI'D mo xumun
2013 r. (ITPUJIOXKEHMUE « cnennduxanun). KogudukaTop 37eMEHTOB COACPKAHUS IO XUMHUH
s coctaBinenuss KMMos ETI'D 2013 r. KoHTponbHO-U3MepUTENIbHbIE MaTepUaIbl 10 XUMUU
2011-2012 r. (aHanW3 TUMUYHBIX OMIHOOK).

Xapaxrepuctuka cogepkanus yacti A EI'D no xumuu 2017 r. XapakrepucTuka
conepkanus yact B EI'D mo xumun 2017 r. Xapakrepuctuka coaepxanust yactu C EI'D no
xumun 2017 1.

Tema 2. TeopeTruueckue ocCHOBBI XuMuu. O0mas xumus (8 yacon)

2.1. Xumuueckuii s1emenm

CoBpeMeHHBIE TIPEICTABICHUS O CTpoeHHH aToMa. CTpOEHUE AIIEKTPOHHBIX 000JI0UEK
aTOMOB 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOIOB: S-, P- U d-351eMeHThI. DIEKTPOHHAS
KoH(puryparus atoma. OCHOBHOE U BO30Y)K/ICHHOE COCTOSIHHE aTOMOB.



[lepnoanueckuii 3aKOH ¥ IEPUOIUYECKAs] CUCTEMA XUMHUYECKUX 31eMeHToB [[. 1.
MenneneeBa. Pannycel aTOMOB, X MEPUOANMYECKHE U3MEHEHHUS B CUCTEME XUMUYECKHUX
3JIEMEHTOB. 3aKOHOMEPHOCTH U3MEHEHUSI XUMUYECKUX CBOMCTB 3JIEMEHTOB U UX COCIMHEHUH 1O
nepuoaam u rpynnam. IToHsTue o pagnoakTUBHOCTH.

2.2. Xumuyeckas c6s3b u cmpoenue geuecmed

KoBanenTHas XumMuueckas CBsi3b, €€ Pa3HOBUIHOCTH (TIOJSIPHAS M HETIOJSIPHAS ), MEXaHU3MBI
oOpa3oBaHus. XapaKTePUCTUKHU KOBAJIGHTHOM CBSI3U (AJIMHA U HEPrus cBsizu). loHHast CBS3b.
Merannuueckas cBs3b. BonoponHas cBA3b.

DNEeKTpOOTpULIATEIbHOCTh. CTENEHb OKUCICHHS U BAJICHTHOCTh XUMUYECKUX 3JIEMEHTOB.
BemecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aBUCUMOCTbh CBOKMCTB BEUIECTB OT
0COOCHHOCTEH X KPUCTAJUIMYECKOMN PEIIeTKH.

2.3. Xumuueckue peaxkyuu

2.3.1. Xumuyeckass KHHETHUKA

Krnaccudukanus xumuueckux peakiuii. TermnoBoi 3¢pheKT XuMUIeCKON peakilnu.
Tepmoxumuueckue ypaBHeHUsI. CKOPOCTh PEAKIIUH, €€ 3aBUCUMOCTD OT Pa3InIHBIX (PaKTOPOB.

OO6paTtuMble 1 HEOOpaTUMbIE XUMUYECKHE PeaKkIni. XUMHUecKoe paBHOBecHe. CMmellleHne
XUMHYECKOTO PAaBHOBECHS MO/ JEHCTBUEM PA3IMUHBIX (DaKTOPOB.

2.3.2. Teopus 3ME€KTPOJUTUUECKON TUCCOIUALINHI

DNEeKTPOIUTHYECKAs AUCCOLMALUS AIEKTPOIUTOB B BOJHBIX pacTBopax. CUIIbHBIE U ciadble
ANEKTPONUTHI. Peakiiuu noHHoro ooMeHa.

XapakTepHble XUMHUUECKHE CBOMCTBA OKCUIOB: OCHOBHBIX, aM()OTEPHBIX, KUCIIOTHBIX.
XapakTepHble XMMUYECKHE CBOWCTBA OCHOBAaHUHN 1 aM(POTEPHBIX THIPOKCUIOB. XapaKTepHbIE
XUMHUYECKHE CBOMCTBA KUCIOT. XapaKTEepPUCTUKA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
COEIMHEHUH C IO3ULIUH TEOPHUH IEKTpoiuThueckon nucconuanun (TIL).

XapaKTepHble XUMUYECKHE CBOMCTBA COJICH: CPETHUX, KUCIIBIX, OCHOBHBIX; KOMITJIEKCHBIX
(Ha mpuMepe COeTMHEHUM alfOMUHUA U IMHKA). ['uaponus coneit. Cpenia BOJHBIX paCTBOPOB:
KHCIIasi, HeUTpanbHas, menounas. Bogopoansiii nokazarens (pH). MunukaTopel. Onpenenenue
XapakTepa cpejibl BOIHBIX PACTBOPOB BELIECTB.

2.3.3. OKHACIUTENBHO-BOCCTAHOBUTEIIBHBIC PEAKIINH.

Peaknun okucIuTENbHO-BOCCTAHOBUTENBHBIC, UX Kiaccudukaius Kopposust MeTamioB u
CIIOCOOBI 3aITUTHI OT HEE. DICKTPOIIN3 PACIIABOB U PaCTBOPOB (COJICH, IIeTI0UeH, KUCIIOT).
Peaxiuu, moaATBEpKIarOIINE B3aUMOCBA3b PA3IUYHBIX KJIACCOB HEOPTAaHUYECKUX COCTMHEHUH.

2.4. Peuenue mpenupoeounuvix 3a0au no meme: « Teopemuueckue ocHo6bl Xxumuu.
Oowan xumun» » (no mamepuanam KHMoe EI'3 2015, 2016, 2017 22)

Brruncnienne Maccel pacTBOPEHHOTO BEIIECTBA, COACPAKAILIETOCS B ONPeIeIEHHON Macce
pacTBOpa C U3BECTHOIM MaccoBO# aoJeil. Pacuersl: 00beMHBIX OTHOIICHUH Ta30B MPHU
XMMHAYECKUX peaknusx. PacueTsl: TemmoBoro addekra peakunu. PacueTs: MaccoBoil 1omu
(Maccel) XUMHUUYECKOTO COeTMHEHHS B cMecH. Hamncanue ypaBHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEIIBHBIX PEAKIINiA, pacCTaHOBKA KOA((PHUITUEHTOB METOOM JIEKTPOHHOTO OajaHca.

Tema 3. Heopranuueckasi xumus (10 yacos)

3.1. Xapaxmepucmuka memaniog ei1aeHulx NOOZPYNn U UX COeOUHeHUl

OO0mras xapakTepucTHKa MeTauioB riaBHbIX noarpymm [-11I rpynm B ¢Bs3u ¢ ux
MIOJIOKEHUEM B IIEPUOJIUUYECKON cucTeMe XumMudeckux anemeHToB .M. MenaeneeBa u
0COOCHHOCTHU CTPOEHUS UX aTOMOB.

XapakTepHble XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB U COCTMHEHUN METAJIIOB -
LIEJOYHBIX, IETOYHO3EMEITbHBIX, ATFOMUHUS.



3.2. Xapakmepucmuka Hememaniog 2agHvlx NOOZPYRN U UX COeOUHEHULL

OOmras xapakTepucTHKa HeMeTaJIoB raBHbIX noarpymni [V—VII rpynm B ¢Bs3u ¢ ux
MOJI0KEHUEM B IIEPUOJUYECKON CUCTEME XUMHUEeCKHX 3ieMeHToB [[. 1. Menaeneesa u
0COOCHHOCTSIMU CTPOCHHUS UX aTOMOB.

XapaKTepHble XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB U COCIMHEHHNI HEMETAIIIOB -
BOJOPO/JIa, TaJIOT€HOB, KUCIOPOJa, CEPHI, a30Ta, pocdopa, yriepoaa, KpeMHUS.

3.3. Xapaxkmepucmuka nepexoouvix 1eMeHmo8 U ux coeOuHeHutl

XapaKTepuCcTHKa MEPEXOIHBIX 3JIEMEHTOB — MEIU, IIMHKA, XpOMa, JKeJie3a Mo UX
MOJIOKEHUIO B IEPUOIUYECKON CUCTEME XUMHUYECKHUX 35ieMeHTOB [[.M. MenneneeBa u
0COOEHHOCTSIM CTPOEHHUS UX aTOMOB.

XapaKTepHble XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB U COCTMHEHUI NEPEXOIHBIX
METaJUIOB — MEJIU, LINHKA, XpOMa, JKeJie3a.

3.4. Peuuenue mpenuposounsix 3adoau no meme: «Heopeanuueckasa xumusn» (no
mamepuanam KHMoe EI'9 2015, 2016, 2017 22)

Pacuetsl: Macchl (06beMa, KOTMUECTBA BEIIECTBA) MPOAYKTA PEaKIUH, €ClId OJTHO U3
BEILIECTB JIaHO B BHUJIE pacTBOpa C OMPEICTICHHON MacCOBOM J0Jiel pacCTBOPEHHOTO BEIECTRA.

Pacuetsl: MaccoBo# niu 00bEMHOM JTOJIM BBIXO/A MPOAYKTA PEAKIIUUA OT TEOPETUUECKHU
BO3MOKHOT0. PacueTsl: MaccoBOM 1011 (MAacChl) XUMUYECKOTO COETUHEHUS B CMECH.
Omnpenenennie pH cpenbl pacTBOPOM COJIEH.

['eneTnyeckast CBsI3b MEXKAY OCHOBHBIMH KJIACCAMH HEOPTAaHUYECKUX COCAMHEHUH.
KauecTBeHHbIE peaklii Ha HEOPTaHUYECKUE BEIIECTBA U NOHBI.

Tema 4. Oprannyeckasi xumus (10 yacoB)

4.1. Yenesooopoowi

Teopust CTpOEHUsI OpraHUYECKUX COeNUHEHNN. M30Mepus — cTpyKTypHas u
MPOCTPAHCTBEHHAs. | 'OMOJIOTH ¥ TOMOJIOTUYECKUAN PSIJI.

Tumnsl cBA3€il B MOJIEKYIaX OPraHMYECKUX BEIIECTB. | MOpun3aimsi aTOMHBIX opOuTaen
yraepopaa. Pangukan. @ynkiuonansHas rpynmna. Kiaccuduxaiys 1 HOMEHKIIaTypa OpraHU4eCKUX
COCIMHECHUM.

XapaKTepHbIE XUMUYECKHE CBOMCTBA YIJIEBOJIOPOJIOB: aJIKaHOB, IMKJIOAIKAHOB, AJIKEHOB,
JTMEHOB, aJTKUHOB. [I[pUpoIHbIE HCTOYHHUKH YTIIEBOIOPOIOB, UX MepepaboTka. MexaHu3MbI
peaKkunii NpUCOeAMHEHUS B oprannueckon xumud. [Ipasuno B.B. MapkoBHHKOBa, IpaBUIIO
3annesa A.M.

XapakTepHble XUMUYECKHE CBOMCTBAa apOMaTUYECKUX YTIEBOJOPOAOB: OEH301a U TOIyoJa.
MexaHu3MBbl peakiuii MEKTPOGUILHOTO 3aMEIICHHS B OPTAHUYECKHUX PEAKITUSX.

BricokoMonekyinsgpHbie coeiMHEeHUs. Peakiiuu noimmMepu3anuu U MOJUKOHSHCAIUH.
ITonumepsl. IlimacTmaccsl, BOJIOKHA, KAYYyKH.

4.2. Kucnopoodcooepacawue opeanuyeckue coeOUuHeHUs.

XapakTepHbIe XUMUYECKUE CBOWCTBA MPEICIIBHBIX OJJHOATOMHBIX 1 MHOTOaTOMHBIX
CIUPTOB, eHoa. XapaKTEePHbIC XUMUUECKHE CBONCTBA allbJIETHI0B, MPEIeTbHBIX KAPOOHOBBIX
KHCIIOT, CJIOXKHBIX 2UPOB. bronornvecku BaxxHbIC BEMIECTBA: YIIIEBOIbI (MOHOCAXapU/IbI,
JUcaxapuibl, mojrMcaxapusl). Peakiuu, noaTBepk1aomire B3auMOCBs3b YTIEBOJOPOAOB U
KHCJIOPOJICOAEPKAINUX OPTaHUYECKUX COETUHEHHUI.

Opranuyeckue COeIMHEHUs, COJIepKallue HECKOJIbKO (PyHKIIMOHANBHBIX. OCOOEHHOCTH
XUMHYECKHUX CBOMCTB.

4.3. A3omcooeparcawue opeanuueckue coeOUuHeHuUs U OUON0SUYECKU BANCHbIE OPSAHUYECKUE
geujecmea



XapakTepHble XUMUYECKUE CBOMCTBA a30TCOAEPKAIIUX OPTaHUYECKUX COCTUHEHUI:
aMUHOB U aMUHOKHUCJIOT. brosornuecku Ba>kHbIE BEILIECTBA: )KUPbI, OCJIKU, HYKICMHOBBIE
KHUCJIOTHL. ['opMOHBI. @epMenThI. MeTamopraHndecKue COeIMHEHUS.

4.4. Pewuenue npakmuueckux zaoay no meme: «Opeanuydeckas xumusny (Ho mamepuaiam
KHMoe EI'3 2015, 2016, 2017 22)

Haxoxxnenne momnekynsapHoit ¢opmyiibl BemiecTBa. ['eHeTnyeckas CBA3b MEXIy
HEOPraHWYECKMMH U OPraHMYEeCKUMU BellecTBaMu. [ eHeTndeckas CBsI3b MEXy OCHOBHBIMU
KJIaCCaMH HEOPTaHUYECKHUX BelIeCTB. KauecTBeHHBIE peaKlMi Ha HEKOTOPbIE KIacChl
OpPraHUYECKUX COCAUHEHUMN (AJTKEHBI, aIKaHbl, CIUPTHI, aJIbJICTHIbl, KAPOOHOBBIE KUCIIOTHI,
yriieBoibl, Oenku). Unentudukaiuss opraHn4ecKux COeIUHEHUN.

Tema 5. O0o01IeHHe H TOBTOPeHHE MaTepHaJia 3a KYPC IIKOJIbHbIA XUMuHM (5 4acoB)

OcHOBHBIE TTOHATHS U 3aKOHBI XuMKH. [Tepuoanueckuit 3akon J[.M.MeHnaeneeBa u ero
¢dbu3udeckuii cMpici. Teopus cTpoeHus: opraHndeckux BemiecTs A.M. byTiaepoBa u 0coOeHHOCTH
OPraHNYEeCKNX COeNMHEHNN. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUY B HEOPTAHUYECKON U
OpraHn4ecKor XUMHUU. ['eHeTnueckas CBA3b MEXAY HEOPTaHUYECKUMHU U OPTaHUYECKUMHU
COCMHEHUSIMH. JKCIIEPUMEHTAJIbHBIE OCHOBBI OPraHUYE€CKON Y HEOPTraHUYECKOW XUMUHU.

Pabota ¢ KOHTpOJbHO-U3MEPUTENHHBIMU MaTepraniaMu EI'D o xumum.

HUmoeoswiii konmponw 6 chopme EID.

KaHeHI[apHO-TeMaTI/IquKOC INIAHUPOBAHUEC

Jdara npoBenenust

Koaunue- .
Ne 3aHATHI
u/ HaunmeHnoBaHue pa3ieoB U TeM CTBO Tiianm- pr—
1acos pyemasi yecKkas
1 CTpyKTYypa KOHTPOJIbHO-U3MEPHUTEIbHBIX 1u
MatepuanoB EI'D nmo xumuu. OcobeHHOCTH
CaMOCTOSITEIbHOI MOAr0OTOBKH MIKOJIbHUKOB K EI'D
1.1 | CtpykTypa KOHTPOJIbHO-U3MEPUTEIBHBIX MAaTEPUAJIOB. 1
Tunosble olIMOKY pH BbINIOJIHEHUH 3a1anuit EI'D no
xuMud. OCOOEHHOCTH TTOITOTOBKU K DK3aMEHY.
2 Teopernueckue 0cHOBBI XUMHMH. O01asi XUMHS 8u
2.1 | XuMu4eCcKui 3JIEMEHT U XUMHYECKas CBS3b. 1
2.2 | Pemrenne 3aga4 mo remMe: « XUMHYECKHUH DJIEMEHT U 1
XAMHYECKAs CBSA3bY.
2.3 | XuMuueckass KHHETHKA. 1
2.4 | Pemrenne 3aga4 mo teMe: « XUMHAYECKass KUHETUKA. 1
2.5 | Teopus 2IEKTPOIUTHYECKON AUCCOIHAIINH. 1
2.6 | Pemenue 3aga4 o teme: «Teopust 2IEKTPOIUTUYECKON 1
JIACCOLIUAITAN.
2.7 | OKHCIUTETHLHO-BOCCTAHOBUTEIILHBIE PEAKIIHH. 1
2.8 | Pemrenue 3amau o reme: « OKUCIUTEILHO- 1
BOCCTAHOBHUTEJIbHBIEC PEAKIIIIY.
3 Heoprannuyeckasi XuMusi 10y
3.1 | XapakTepucTruka METaIOB IJIaBHBIX MOJATPYIII U UX 1
COCJIUHCHHUM.




3.2 | Pemenue 3agau mo teme: «lllenounsie u 1
MIEJIOYHO3EMEITbHBIC SJIEMEHTBI U UX COSAMHCHUS,
AIIOMUHHHN U €0 COCIUHEHUS.

3.3 | XapakTepucThKa HEMETAIJIOB IIaBHBIX MOJATPYII U X 1
COeMHEHUH (TaJOTeHBI, TOATPYIINA KHUCIOPOIa,
BOJIOPOJ).

3.4 | Peurenue 3amau 1o reMe: «[ ajoreunn. 1

3.5 | Pemenue 3anay no teme: «Iloarpynmna xucinopona, 1
BOZIOPOJI».

3.6 | XapakTepHucThKa HEMETAIJIOB IJIaBHBIX MOJATPYII U HX 1
coeMHeHuH (MoATrpymma a30Ta, NOArpynmna yriepoa).

3.7 | Pemmenue 3amay mo reme: «lloarpymma azoray. 1

3.8 | Pemenue 3amau o reme: «lloarpynma yriaeposay. 1

3.9 | XapakrepucTuka METaUIOB TOOOYHBIX MOATPYII U UX 1
COEJIMHEHUN.

3.10 | Pemenue 3amau mo teme: «XapakTepUCTHKA METAIIIOB 1
MOOOYHBIX MOATPYIIT U UX COSTUHEHUIN.

4 Opranuyeckasi XuMus 104

4.1 | Teopus cTpoeHUST OPTAaHUYECCKUX COCTUHCHHM. 1
N3omepus.

4.2 | YTneBoopoIbl — adKaHbl, aJIKCHBI, ITUKIIOATKAHEI, 1
QJIKUHBI, ATKaHCHBI.

4.3 | Pemenue 3amau no teme: «I[Ipeaenspabie 1
YTJIEBOOPOJIBI.

4.4 | Pemenue 3anau o teMe: «HemnpenenbHbie 1
YTJIEBOOPOJIBI.

4.5 | ApomaTuyecKkue yriieBoa0pO/Ibl. 1

4.6 | Kucnopojcoaepskaiiyie OpraHnuecKue CoeTMHEHUS 1
(cpaBHHUTEIBHAS XapAKTEPUCTHKA CITUPTOB, AJIbJICTHIOB
1 KapOOHOBBIX KHUCJIOT).

4.7 | Pemenue 3amau. 1

4.8 | Pemenue 3amau. 1

4.9 | AzoTcoaepxaline OpraHuIeCKUe COCTUHEHUS U 1
OMOJIOTUYECKHU BaXKHBIC BEIIECTBA.

4.10 | Pemenue 3anauy. 1

5 O0001meHne 1 MOBTOPEHUE MaTepHuaJjia 3a Su
IIKOJbHBIN KYpPC XUMHUH

5.1 | O600menne MaTepurana mo TeMe IMKOJIBHOTO Kypca 1
«OO01mas XuMush» - perieHne CIOXKHBIX 3a/1a4, pa3oop
THITHYHBIX OMTHOOK.

5.2 | O600meHne MaTepurana mo TeMe IMKOJIBHOTO Kypca 1
«Heoprannueckass XUMUs - PEIICHUE CIOXHBIX 3a7a4,
pa300p THNUYHBIX OLIHMOOK.

5.3 | O600menne MaTepurana o TeMe IMKOJIBHOTO Kypca 1
«Opranuyeckasi XMMUsD - pelIeHUe CI0KHBIX 3a/1a4,
paz00p TUINUYHBIX OMIHOOK.

5.4 | Umoeoswiii konmponw 6 hopme EID. 1

5.5 | Umoeoswiii konmponw 6 hopme EI'D. 1




TpeOdoBaHus K YPOBHIO NOATOTOBKH BBINTYCKHHUKOB 110 Pe3yJIbTATAM OCBOCHHS
NMPorpamMmael 3J1eKTUBHOTO Kypca «Iloaroroska k EI'J mo xumum»

Suamu/Ilonumameo:

Basxnennmue xumuueckue nonamus

- BBISIBJIATH XapaKTEPHbIE IPU3HAKY TIOHATUN: BEILIECTBO, XUMUYECKUN AIIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEJIbHbIE AaTOMHBIE U MOJIEKYJISIPHBIE MacChl, HOH, U30TOIbl, XMMUYECKasl CBSI3b,
AJIEKTPOOTPULIATENIHOCTD, BAJIEGHTHOCTh, CTENIEHb OKUCJIEHHS, MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN
00BbeM, BEIIECTBA MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUSI, PACTBOPBHI, SJIEKTPOIUTHI U
HERJIEKTPOJIUTHI, JEKTPOIUTHYECKAS AUCCOLMALINS, TUAPOIIN3, OKHCIUTENb U BOCCTAHOBUTENb,
OKHCJICHHE U BOCCTAaHOBJIEHHUE, HIEKTPOJIU3, CKOPOCTh XUMUYECKON PEAaKIINU, XUMUYECKOe
paBHOBECHE, TETJIOBOU 3(h(PEKT peaKkmu, yriaepoaHblid CKelleT, PyHKIMOHANIbHAS Tpy1Ia,
M30MEpHS U TOMOJIOTHUS, CTPYKTYpPHAas U IPOCTPAHCTBEHHAS N30MEPHSI, OCHOBHBIE TUIIBI PEAKLIUN
B HEOPTaHUYECKON M OpraHMuecKoil XUuMuH;

- BBISIBJIATH B3aMMOCBSI3H MTOHSITHUMN, UCIIOJIb30BATh BAXKHENUIITNE XMUMHUECKUE TTOHATHUS IS
0OBSICHEHUS OTJIEIbHBIX (PAKTOB U SIBJICHMUIA;

- IPUHA/UIEKHOCTH BEIIECTB K PA3JIMYHBIM KJlaccaM HEOPTaHUYECKUX COSAUHEHUN;

- TOMOJIOTH, U30MEPBHI;

- XUMUYECKHE PEAKI[UU B OPraHUYECKON XUMHUH.

OcHoe6nble 3aKOHbBL U MeopUU XUMUU:

- IPUMEHSATH OCHOBHBIE TOJI0KEHUS XUMUYECKUX TEOPUH (CTPOEHHUS aTOMa, XMMHUYECKOU
CBSI3H, JIEKTPOJIUTHUYECKON JUCCOLMALIMU, KUCIOT U OCHOBAHUMN, CTPOEHUSI OPraHMYECKUX
COEIMHEHUH, XUMUYECKON KUHETHKH) JJIsl aHAJIM3a CTPOCHUS U CBOICTB BEILIECTB;

- [IOHUMATh TPaHULbl IPUMEHUMOCTH YKa3aHHBIX XUMUUYECKUX TEOPHUH;

- noHnmats cmeici [lepuoauyeckoro 3akona J1.1. MenaeneeBa u uCnosib30BaTh €ro s
KayeCTBEHHOTO aHaJln3a U 000CHOBAHUSI OCHOBHBIX 3aKOHOMEPHOCTEH CTPOEHHUS aTOMOB, CBOWCTB
XUMHYECKHUX IEMEHTOB U UX COCANHEHM.

Basicnennmue eewgecmea u mamepuanoi

- K1accu(puIMpoBaTH HEOPTAHMUECKHUE U OPTaHUYECKUE BEIIECTBA 110 BCEM U3BECTHBIM
KJIAaCCU(UKAIIMOHHBIM IPU3HAKAM;

- O0BSICHATH O0YCJIIOBIICHHOCTh MPAKTUYECKOTO MMPUMEHEHHMSI BEIIIECTB UX COCTABOM,
CTPOCHUEM U CBOMCTBAMMU;

XapaKTepU30BaTh NIPAKTUUECKOE 3HAYECHUE JaHHOIO BEILIECTBA;

- OOBSICHATH OOIIHE CITOCOOBI U MIPUHITUIIBI TTOJIYICHHUSI HAn00JIee BaKHBIX BEIIECTB.

Ymemo:

Ha3zvieamo uszyuennvie eenjecmea no mpuguaibHou uiu MeicoOyHapoOHou
HOMEHKamype.

Onpeodenamuv/Knaccuguyuposams:

- BAJICHTHOCTb, CTEIEHb OKUCIICHUS XUMUUECKUX 3JIEMEHTOB, 3apsiibl HOHOB;

- BUJI XUMUYECKHUX CBSI3€d B COCIMHEHUSAX U TUIl KPUCTAITUYECKON PEIIeTKY;



- IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII;

- XapaKTep cpeapl BOOHBIX PACTBOPOB BEILIECTB;

- OKHUCJIUTEINIbL U BOCCTAHOBUTEIIb;

- IPUHAJJICKHOCTh BEIIECTB K PA3IMYHBIM KJIacCaM HEOPTraHUYECKUX U OPraHUUYECKUX
COCJIMHEHU;

- TOMOJIOTH ¥ U30MEDHI;

- XUMHYECKHE PEaKIIMM B HEOPTaHUYECKOW U OPTaHUYECKOW XUMHH (110 BCEM M3BECTHBIM
KJIacCU(UKAITMOHHBIM MPU3HAKAM).

Xapaxkmepu3zoeamo:

- S, p 1 d-351eMeHTHI 110 UX MoJIoKeHuIo B Ilepuonndeckoii cucreme JI.M. Menzeneena;

- 001IMe XMMUYECKHUE CBOMCTBA IIPOCTHIX BEIIECTB — METAVIOB U HEMETAILIOB;

- 001IMe XMMUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCAMHEHUMN, CBOMCTBA
OT/CJIBHBIX MPEACTABUTENICH ATUX KIIACCOB;

- CTPOCHHUE U XUMHYECKHE CBOMCTBA U3YYCHHBIX OPraHUUYE€CKUX COCTMHEHUM.

Oovacuamo:

- 3aBUCHMOCTh CBOMCTB XMMHUYECKHUX JICMEHTOB M UX COCIUHEHUH OT ITOJIOKEHHUS DJIICMEHTa
B [lepuonnueckon cucreme .M. Menneneena;

- IPUPOY XMMUYECKOU CBsI3U (MOHHOM, KOBAJIEHTHOM, METAJTTMYECKOM, BOAOPOIHOI);

- 3aBUCUMOCThH CBOMCTB HEOPTraHUUECKUX U OPTraHUYECKUX BEIIECTB OT UX COCTaBa U
CTpPOCHHUS,

- CYIIHOCTH U3YYEHHBIX BUJOB XUMHUECKUX PEAKIIUHN (IICKTPOIUTUUECKON TUCCOIUAIINH,
MOHHOTO 00MEHAa, OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX) U COCTABIISATh UX YPABHCHUS;

- BIIMSTHUE PA3IUIHBIX (DAKTOPOB Ha CKOPOCTh XUMHUUYECKOU PEaKIIMu U Ha CMEIICHUE
XUMHYECKOTO PaBHOBECHSI.

Pewams 3a0auu:

- BBIYMCIIEHHE MAcCChl pACTBOPEHHOI'O BELIECTBA, COAEPIKALIETOCS B ONPEEICHHON Macce
pacTBOpa C U3BECTHOM MacCOBOM JIOJIEH;

- pac4eTbl: 00BEMHBIX OTHOIIEHUH ra30B MPU XUMUYECKUX PEAKIIUIX;

- pacueTsl: Macchl BEIIEeCTBA M 00beMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00beMY OJJHOTO U3 YUACTBYIOIINX B PEAKIIMH BEIIECTB;

- pacyeThl: TeIOBOTo 3P deKTa peaKuu;

- pacueTsl: Macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIU OJTHO U3
BEIIECTB JAHO B U30BITKE (MMEET MPUMECH);

- pacueTbl: Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEAKI[UH, €CIIU OJTHO U3
BEIIECTB JAHO B BUJIE PACTBOPA C OIPEJIEIEHHON MAacCOBOM J10JIel PAaCTBOPEHHOI'O BEIIECTBA;

- HaX0XJIEHUE MOJICKYJISIPHOM (POPMYIIbI BelecTBa;

- pacdeThbl: MacCOBOW MJIM 0OBEMHOMN JJO0JIM BbIXOA MPOIYKTA PEAKIIUU OT TEOPETUUECKU
BO3MOXHOTO0;

- pacdeTbl: MacCOBOM J10JIM (MacChl) XUMUUYECKOI'O COEIMHEHUS B CMECH;

- COCTaBJICHHE LIETIOYEK TeHETUYECKOM CBSI3M XUMUYECKUX COSAMHEHUN (HeopraHuyeckas
XUMHS U OpraHudecKast XUMHUs).



Jlureparypa

Hopmamusenas 6a3a anekmugHno2o Kypca

1) OGs3aTeNBHBIN MUHUMYM COJIEPKaHUSI CPETHETO (IIOTHOTO) O0IIEro 00pa3oBaHus 0 XUMUHU
(ITpukaz Muno6pazobanus Poccun Ne 56 ot 30.06.1999 1.).

2) ®enepaibHbli KOMIIOHEHT TOCYJaPCTBEHHBIX CTAHIaPTOB OCHOBHOTO OOIIIETO U CPEHETO
(momuoro) obuero o6pa3zosanus no xumuu (I[Ipukaz Muno6pazoBanust Poccuu Ne 1089 ot
05.03.2004 1.).

4) Cneundukanus 3K3aMeHAIMOHHON paboThl IO XUMUU €IMHOTO TOCYIapCTBEHHOTO IK3aMeHa
2010 ron.

5) Kogudukarop 31eMEHTOB coJiep KaHus IO XUMHUH JJI1 COCTABIICHUS] KOHTPOJIbHBIX
M3MEpUTENbHBIX MaTepUaIoB eIUHOTO rocyaapcTBeHHoOro sk3amena 2010 rog.

Jlumepamypa ons yuumensi (Memoouseckas no no02omosexe wkoavHukos k EI'D no xumuu)

1. [Tporpamma kypca xumun 1751 8-11 kiraccoB 0011€00pa30BaTENBHBIX YUPEKACHUHN (aBTOP
I'a6puensan O.C.) u npuMepHasi IporpaMma CpeJHEro MOJTHOTo 001Iero 00pa30BaHus M0 XUMHUH.
bazosbiii ypoBeHb (COOpHUK HOPMATUBHBIX TOKYMEHTOB. XUMHMs /cocTaButens J.J[.Jlnenposa,
9. Xomuenko I'.I1., Xomuenko W.I". COOpHUK 33724 O XUMUHU JIJIs1 TOCTYTAIOIIUX B BY3bl. — M.:
Hogsas BosHa



