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«XHUMHYECKUN NPAKTUKYM
aas 11 kiaacca



IHosicHUTEIBbHAA 3AIIMCKA

DIIEKTUBHBINA KypC «Xumuueckuil npakmuxymy NpeaHa3HadeH A yyanmxcs 11-x
KJIacCOB M paccunTad Ha 34 yaca (1 gac B Heento).

OCHOBHOI1 aKIIEHT IpH pa3pabdOTKe MPOrpaMMbl Kypca JIeJaeTcsl Ha PEeIIeHNH 3a/1a4
o 6mokam: «Oo6mIast xumus», «Heopraamdeckas xumusy, «OpraHudeckasi XUMHUSD.
Oco0oe BHUMaHKE YAEISIETCS METOJUKE PEHIEHUS 33]1a4 [0 KOHTPOJIbHO- U3MEPUTEIbHBIM
Martepuanam EI'D.

Ilesim 3JIeKTHBHOIO Kypca:

- pa3BUTHE TIO3HABATEIBLHON JEATEIILHOCTH 00YYAIOIINUXCS Yepe3 aKTUBHBIE (POPMBI U
METO/Ibl 00YUEHHS;

- pa3BUTHE TBOPYECKOTO MOTEHIMAIA 00YYAIOIIKUXCS, CHOCOOHOCTH KPUTHUYECKH
MBICJIUTb;

- 3aKpeIJICHUE U CUCTEMAaTH3alUsl 3HaHUI 00yJarouxcs 1o XUMUH;

- O6yUIeHI/IC 06yanOIHHXCH OCHOBHBIM IMOAXOA4M K PCHICHHIO PACYCTHBIX 3a/a4 110
XUMHUH, HCCTAHAAPTHOMY PCILICHUIO ITPAKTHYCCKUX 3a/a4.

3aza4yM 3J1eKTHBHOIO Kypca:

- IOJATOTOBUTH BBIITYCKHUKOB K €MHOMY T'OCYAAPCTBEHHOMY JK3aMEHY 110 XUMUH;

- Pa3BUTh YMEHHMS CAMOCTOSATEIBHO pad0TaTh C JTUTEPATYPOd, CHCTEMAaTUYECKH
3aHUMAThCS PEIICHUEM 3a/1a4, paboTaTh C TECTAMU PA3JIMYHBIX TUIIOB;

- BBIIBUTh OCHOBHBIE 3aTPYIHEHHSI U OIIMOKHM NIPH BBINMOIHEHUH 3aganuii EI'D no
XUMUH;

- HAy4UTh O0y4YaoIIMUXCs TPUEMaM PEIlIeHUs 3a7a4 Pa3InvyHbIX TUIIOB;

- 3aKpENUTh TEOPETUYECKHUE 3HAHUS IIKOJIBHUKOB IO HAUOO0JIEE CII0KHBIM TEMaM
Kypca o0uieil, HEOpraHM4eCKo U OpraHuYeCKOil XUMHH;

- CIIOCOOCTBOBATh MHTETPALIMM 3HAHUM ydaluxcs Mo NpeAMeTaM eCTECTBEHHO-
MAaTeMaTUYECKOTO IUKJIA ITPU PELICHUU PACYETHBIX 3a4a4 I10 XUMHUH;

- IPOJIOJKUTHh (POPMUPOBAHUE YMEHHUS aHAIU3UPOBATH CUTYALUIO U JIENaTh
IIPOTHO3BI.



TemaTnyeckoe NIIAHUPOBAHUE MO KYPCY
«Xumuueckuit nPAKMuUKym»

N3 Hux
Maxkcumans | Teopern- Jlabopa- |KonTpois- [Qkckypcun,| Camocrtosn-
No HanMeHoBaHMe Hasd geckoe TOPHBIE H HbIE q. TeJbHbIE
/o PA3/IeIoB U TeM Harpyska o0yuyeHue, |mpaxkruye-| padoThI, padoThI,
yuamierocs, q. CKHe q. q.
4. padoTkI,
4.
Crpykrypa
KOHTPOJIbHO-
MU3MEPUTEIIbHBIX
matepuanos EI'D no
XUMUHU.
L Ocobennoctu 1 1 - - - -
CaMOCTOSITEJIbHOU
[IOATOTOBKH
HIKOJIBHUKOB K EI'D
Teopernueckune
2. OCHOBBI XUMUH. 8 8 _ _ _ _
OO0was xumus
3 Heoprannueckas 10 10
XUMUS - - - -
4, Oprannyeckas 10 10
XUMUS - - - -
0O0001eHne u
IIOBTOPEHHE
5. Marepuaia 3a 5 5 _ _ _ _
LIKOJIBHBIA KypC
XUMUU
Uroro 34 34

Conep:kaHue 3J1eKTUBHOTO Kypca « XumuuecKuil npaKkmuKym»




Tema 1. CTpyKTypa KOHTPOJIbHO-U3MEPUTENbHBIX MaTepuanoB EI'D no xumuu.
Oco0eHHOCTH CAMOCTOSITEIbHON MOATOTOBKHM MKOJLHUKOB K EID (1 yac)

Cnemudukarus EI'D mo xumuu 2020 r. [Tnan sx3amenannonHoi padbotsl EI'D o xumun
2020 r. (ITPUJIOXXEHUE x cienmndukarun). KogudukaTop 21€MEHTOB COACPIKAHUS 0 XUMUU
st cocraBienus KMMog EI'D 2020 r. KoHTpoapHO-M3MEpUTENBHBIE MATEPHAIIBI IO XUMHH
2019-2020 r. (aHamM3 TUIUYHBIX OIMIHOOK).

Xapaktepuctuka coaepkanus yactu A EI'D mo xumun 2020 r. XapakTeprucTuka
conepxanust yactu B EI'D mo xumun 2020 r. Xapakrtepuctuka cogepxanus yactu C EI'D no
xumun 2020 T.

Tema 2. TeopeTnueckne oCHOBbI XuMuu. O0mas xumus (8 yacon)

2.1. Xumuueckuii snemenm

CoBpemeHHbIe TTpeICTaBIeHUsI O CTpoeHUH aToMa. CTpOeHUE IIEKTPOHHBIX 000JI0UeK
aTOMOB 3JICMECHTOB TIEPBBIX YETHIPEX MEPUOJIOB: S-, P- U d-dIIEMEHTBI. DJIEKTPOHHAS
KoH(urypanus atoma. OCHOBHOE U BO30YK/IEHHOE COCTOSIHHE aTOMOB.

[Teproauyeckuii 3aKOH U IEpUOAMYECKas CHCTEMa XUMUYeCKUX 3eMenToB J[. 1.
MenpeneeBa. Paguycsl aTOMOB, UX MEPUOINYECKHE UBMEHEHUS B CUCTEME XMMHUYECKIX
AJIEMEHTOB. 3aKOHOMEPHOCTU U3MEHEHUS XUMUYECKUX CBOMCTB JIEMEHTOB U UX COEAMHEHMI 110
neprojam u rpymnmam. [ToHsTHE 0 paInO0aKTUBHOCTH.

2.2. Xumuueckas césa3b U CmpoeHue euecmad

KoBanenTHas xumMuueckas CBsi3b, €€ pa3HOBUIHOCTHU (TIOJISIPHAS M HETIOJISIPHAS ), MEXaHU3MBI
oOpa3oBaHus. XapaKTepUCTUKHU KOBAJIGHTHOU CBSI3U ([JIMHA U dHEPrHs cBsi3H). loHHas CBSI3b.
Mertannuueckas cBsi3b. BogopoaHas CBs3b.

DneKTpoOTpULATENbHOCTh. CTENEHb OKUCIEHUS U BAJIEHTHOCTh XUMUYECKUX 3JIEMEHTOB.
BemecTBa MoJIEKyISIpHOTO U HEMOJIEKYJISIPHOT'O CTPOEHUS. 3aBUCUMOCTb CBOMCTB BEUIECTB OT
0COOEHHOCTEHN MX KPUCTANINYECKON PELIeTKH.

2.3. Xumuueckue peaxkyuu

2.3.1. Xumuyeckass KHHETHUKA

Knaccudukanus xumuueckux peakiuii. TeraoBoii 3pHEeKT XUMUYECKON peaKIIHH.
Tepmoxumuueckue ypaBHeHHs. CKOPOCTh peaKInuy, €€ 3aBUCUMOCTh OT PA3JIMYHBIX (DaKTOPOB.

OO6patuMble 1 HeOOpaTUMble XUMUYECKUE peakMi. XUMHUECKoe paBHOBecHe. CMmellleHne
XUMHYECKOTO PAaBHOBECHS MOJT JEHCTBUEM PA3IMUHBIX (DaKTOPOB.

2.3.2. Teopus 3E€KTPOJUTHIECKON TUCCOITUALINHI

DNEeKTPOIUTHYECKAs AUCCOLMALUS IIEKTPOIIUTOB B BOAHBIX pacTBopax. CuiibHbIE U cllalble
ANEKTPOJIUTHI. Peakiinu nOHHOTro oOMeHa.

XapakTepHble XHMHYECKHE CBOWCTBA OKCUIOB: OCHOBHBIX, aM()OTEPHBIX, KUCIIOTHBIX.
XapaKTepHbIe XUMHUYECKHE CBOMCTBA OCHOBAHUM U aM(POTEPHBIX THUIPOKCUIOB. XapaKTePHbIC
XMMHYECKHE CBOWCTBA KUCIIOT. XapaKTePUCTHKA OCHOBHBIX KJIACCOB HEOPTaHMUECKHUX
COEIMHEHUH C MO3ULIUU TEOPHUH AIEKTpoluTuueckon nucconuanuu (TIL).

XapaKTepHbIe XUMUYECKHE CBOMCTBA COJICH: CPETHUX, KUCIIBIX, OCHOBHBIX; KOMITJIEKCHBIX
(Ha mpuMepe COeAMHEHUM aMOMUHUA U IMHKA). ['uaponus coneit. Cpena BOAHBIX paCTBOPOB:
KHCIIasl, HeUTpalbHasl, menounas. Bogopoansiii nokazarens (pH). Muaukaropst. Onpenenenue
XapakTepa cpeibl BOIHBIX PACTBOPOB BELIECTB.

2.3.3. OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINH.



Peakiuu okucIuTebHO-BOCCTAHOBUTEIIbHBIC, UX KiIaccudukanus Kopposust MmeTamios u
CIIOCOOBI 3aIUTHI OT HEE. DICKTPOIU3 PACILIABOB U PACTBOPOB (COJICH, MIEIIOUEH, KHCIIOT).
Peaxiuu, noaTBepKIat0NIME B3aUMOCBS3b PA3IUYHBIX KJIACCOB HEOPTAHUYECKUX COCIMHEHUM.

2.4. Pewuenue mpenupogounvix 3adau no meme: « Teopemuueckue 0CHOBbl XUMUU.
Obwasn xumusn» » (no mamepuanam KHMoe EI'D 2017, 2018, 2019 22)

Brruncnenue Maccbl pacCTBOPEHHOTO BEIIECTBA, COAEPIKAILIETOCS B ONIPEICICHHON Macce
pacTBOpa ¢ U3BECTHOM MacCcOBOM oseil. PacyeTrl: 00BEMHBIX OTHOIIEHUH Ta30B MPU
XUMUYECKHX peaknusax. PacueTsl: TermmoBoro a¢dexra peaknuu. PacueTsr: MaccoBoit 1oau
(Maccel) XUMHUYECKOTO CoeIMHEeHUs B cMecH. Hanuncanue ypaBHEHUM OKUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX PEAKIUA, pacCTaHOBKA KOA((PUITMEHTOB METOAOM 3JIEKTPOHHOTO OanaHca.

Tema 3. Heopranuueckast xumus (10 yacos)

3.1. Xapaxmepucmukxa memainiog eiaeHblx NOOZPYNH U UX COeOUHEeHULL

OO01mas xapakTepucTuKa MeTauioB TiaBHbIX noarpynmn -1 rpymnm B cBsizu ¢ ux
MOJI0’)KEHUEM B IIEPUOJIUYECKON cUCTEME XUMHUYECKHX 35ieMeHTOB /(.M. MenneneeBa u
0COOEHHOCTH CTPOCHHS UX aTOMOB.

XapaKTepHble XUMUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB U COEUHEHU METAILIIOB -
HIEJIOYHBIX, HIEI0YHO3EMENbHBIX, ATFOMUHHSL.

3.2. Xapaxmepucmuxa Hememaios 21a8HblX NOOSPYNN U UX COeOUHEHUL

O011as xapakTeprucTuKa HeMeTauloB r1aBHbIX noArpynn IV-VII rpynmn B ¢Bsi3u ¢ ux
MOJIOKEHHUEM B IIEPUOJIUUECKON crucTeMe Xumudeckux anemeHToB .M. MenaeneeBa u
0COOEHHOCTSIMH CTPOEHHUS UX aTOMOB.

XapaKkTepHbIe XUMUYECKHE CBOMCTBA MTPOCTBIX BEIIECTB U COCINHEHUI HEMETAIIOB -
BOJIOPO/Ia, TaJIOTEHOB, KUCIOPO/a, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUSI.

3.3. Xapaxmepucmuxa nepexooHuvlx 31eMeHmMOo8 U UX COeOUHEeHUl

XapakTepucTHKa MEePEXO0IHBIX JIEMEHTOB — MEJIU, IIMHKA, XpOMa, JKeJjie3a Mo uX
MOJIOKEHUIO B MIEPUOIMUECKON CUCTEME XUMUYECKUX 35ieMeHTOB [[.M. MenaeneeBa u
O0COOCHHOCTSIM CTPOCHHUS UX aTOMOB.

XapakTepHble XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB U COCIMHEHUMN MEPEXOTHBIX
METaJJIOB — M€Y, LIMHKA, XPOMa, JKelle3a.

3.4. Pewuenue mpenuposounsvix 3aoauy no meme: «Heopzanuuecxkana xumusny (no
mamepuanam KHMoe EI'I 2017, 2018, 2019 22 22)

Pacuetsr: Mmacchl (0O0beMa, KOJTMYECTBA BEIIECTBA) MPOYKTA PEAKIINH, €CIIU OJHO U3
BELIECTB JaHO B BUJIE pACTBOPA C ONPEICICHHON MAacCOBOM JI0JIeH paCTBOPEHHOTO BEILIECTBA.

Pacuethl: MaccoBo# MM 00BEMHOM JTOJIM BBIXO/1A MPOAYKTA PEAKIIUHA OT TEOPETHISCKHU
BO3MOXHOT0. PacueTsl: MaccoBOil 1011 (Macchl) XUMUYECKOTO COEAMHEHMS B CMECH.
Onpenenenne pH cpeapl pacTBOpoM coseil.

I'eneTnyeckast CBsI3b MEXKAY OCHOBHBIMU KJIACCAMH HEOPTaHUYECKUX COETUHEHUI.
KauecTBeHHbIE peakiiii Ha HEOPTaHUYECKUE BEIIECTBA U UOHBI.

Tema 4. Opranunyeckasi xumus (10 yacoB)
4.1. Yeneso0opooul

Teopus cTpoeHuss OpraHMuecKuX COeInHEeHN. M3o0Mepust — CTpyKTypHas u
IIPOCTPAHCTBEHHAsA. [ OMOJIOTH ¥ TOMOJIOTMYECKUN PSLL.



Tunsl cBA3€il B MOJIEKYIaX OpraHMYeCKUX BelecTB. [ nopuan3anms aTOMHBIX opOuTaien
yraepoaa. Panukan. @ynkuunonansHas rpynna. Kinaccudukaiys 1 HOMEHKIIATypa OpraHM4eCcKuX
COCIMHECHUM.

XapakTepHble XUMUYECKUE CBOMCTBA YIVIEBOJIOPOIOB: AJIKAHOB, [IMKIOAIKAHOB, AJIKEHOB,
JMEHOB, aJKUHOB. [IpUpo/IHbIE HCTOYHUKH YTIEBOIOPOAOB, UX MepepaboTka. MexaHu3Mbl
peakuuy NpUCOEIMHEHUS B oprannueckor xumuu. [Ipasuiio B.B. MapkoBHHKOBa, ITpaBuiio
3aiieBa A.M.

XapakTepHble XMMUUECKHE CBOMCTBAa apOMAaTUYECKUX YIIIEBOJOPOIOB: OE€H301a U TOJIyoJIa.
MexaHu3MBbl peakiuii MeKTPOUILHOTO 3aMEIICHHS B OPTAHUYECKUX PEAKITUSX.

BricokoMonekyisgpHble coeIMHEHNS. Peakiny noJimmMepu3auuy U MOJIUKOHACHCAIUH.
ITomumepsl. [1nmacTMaccsl, BOJIOKHA, KAYy9yKH.

4.2. Kucnopoocooepocawue opeanuyeckue coeOUHeHUs.

XapaKTepHble XUMUYECKHE CBOMCTBA MPEAEIbHBIX OJHOATOMHBIX 1 MHOTOQTOMHBIX
CIUPTOB, peHoa. XapaKTEepHbIE XUMUUYECKIE CBONCTBA allbJIETUI0B, MPEICIbHBIX KAPOOHOBBIX
KHUCIIOT, CJIOXKHBIX 3UPOB. bronornveckn BaxxHbIe BEMIECTBA: YTIEBOABI (MOHOCAXapPHUIbI,
Jcaxapyibl, mojaucaxapuabl). Peakiuu, moaTBepkaaonue B3auMOCBsI3b YIIIEBOIOPOIOB U
KHCJIOPOJICOAEP/KANX OPTaHUYECKUX COCTUHECHUM.

Opranuyeckue COeIMHEHUs, COJIepKallue HECKOJIbKO (PyHKIIMOHANBHBIX. OCOOEHHOCTH
XUMUYECKHX CBOUCTB.

4.3. A3omcooeparcawjue opeanurecKue cOeOUHeHUs U OUOTOSUYECKU BANCHbIE OP2AHUYECKUEe
gewjecmea

XapaKTepHble XUMUYECKHE CBOMCTBA a30TCOAEPKAIINX OPTAHUYECKUX COCUHEHUMN:
aMUHOB M aMUHOKUCIIOT. brojornyecku BaxkHbIE BEIIECTBA: KHUPHI, OCTIKU, HYKICUHOBBIE
KHUCIJIOTHL. ["'opMOHBI. DepMeHThI. MeTAIIIOpraHndeCcKUe COCTMHEHMS.

4.4. Pewuenue npakmuueckux 3aoau no meme: «Opeanuyeckas xumusny (no mamepuaiam
KHMoe EI'3 2017, 2018, 2019 2z 22)

Haxoxnenune MoiexynsipHoil popmyiibl BemecTBa. [ eHeTnueckas cBsizb MKy
HEOPraHWYECKMMH U OPraHMYECKUMU BenlecTBaMu. [ eHeTnyeckasi CBsi3b MEK/y OCHOBHBIMHU
KJIACCaMH HEOPTraHUYECKHUX BeleCTB. KauecTBEHHBIE peakliMi Ha HEKOTOPbIE KIaCChl
OpPraHMYECKHUX COCIMHEHUN (aJIKSHBI, AIKaHbl, CTUPTHI, alIbJETHU/IbI, KAPOOHOBBIE KUCIIOTHI,
yriieBoibl, Oenku). Unentudukaius opraHndecKuX COeIUHEHUN.

Tema 5. O0001mIeHNe U MOBTOPEHHE MAaTepPHAaJia 32 KyPC IIKOJIbHbINA XUMHH (5 4acoB)

OCHOBHBIE TOHATHS U 3aKOHBI XUMHH. [Tepnoanueckuii 3akon [[.M.MenaeneeBa u ero
¢busnueckuii cMbici. Teopust cTpoeHus: opranndeckux Bemects A.M. Bytneposa n ocobeHHOCTH
OpraHMYEeCKUX coequHEHUN. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN B HEOPTAHUUECKON 1
opraHuyeckor xuMuu. ['eHeTH4YecKas CBsA3b MEXKAY HEOPTaHMUYECKUMU U OPTaHUYECKUMU
COCMHECHUSIMH. JKCIIEPUMEHTAJIbHbIE OCHOBBI OPraHUYECKON M HEOPraHUYE€CKON XUMHUH.

Pabota ¢ KOHTpOIbHO-U3MepUTENbHEIMHA MaTepuatamMu EI'D mo xumum.

Hmoeoswiii konmpons 6 hopme EID.



KanengapHo-temaTu4eckoe NJiaHUPOBaHUE

Jdata npoBenenust

Kounye- .
Ne 3aHSATHI
o/ HaumeHoBaHue pa3/iesioB U TeM CTBO TP E-—
acos pyemasi yecKasi
1 CTpyKTYypa KOHTPOJIbHO-U3MEPHUTEIbHBIX 14
matepuanaoB EI'D no xumun. Oco6ennocTn
CAMOCTOSITEJIbHOM MOAT0TOBKH MIKOJbHUKOB K EI'J
1.1 | CtpyKTypa KOHTPOJIBbHO-U3MEPUTEIHHBIX MATEPHAIIOB. 1 07.09
Tunosele oMMOKY MPU BBINOTHEHUH 3aaanuil ET'D mo
xuMuH. OCOOEHHOCTH MOJITOTOBKH K 9K3aMEHY.
2 Teopernueckue 0CHOBbI XMMUHN. O01Iass XuMus 8u
2.1 | XuMu4yeCcKuil SJIEMEHT U XUMHYECKasl CBSI3b. 1 14.09
2.2 | Pemrenue 3amad 1o reMe: « XUMHYECKUI DJIIEMEHT U 1 21.09
XUMHYCCKasl CBSI3bY.
2.3 | XuMuueckas KUHETHKa. 1 28.09
2.4 | Pemrenue 3amad 1o reMe: « XUMHUUECKasi KHHETHUKA. 1 05.10
2.5 | Teopus dIEKTPOITUTHYECKON JTUCCOIHAINH. 1 12.10
2.6 | Pemenue 3amad o reme: «Teopus 3JIEKTPOTHTHICCKOMN 1 19.10
JTMCCOLIUALIAN.
2.7 | OKHCIUTETHLHO-BOCCTAHOBUTEIIHHBIC PEAKIIHH. 1 26.10 8 yac
2.8 | Pemrenne 3aga4d mo reme: «OKHUCIUTEIBHO- 1 09.11
BOCCTAaHOBHTEIIbHBIC PEAKIIUN.
3 Heoprannueckasi XuMusi 10y
3.1 | XapakTepucTruka METaJJIOB IIABHBIX MOATPYII U UX 1 16.11
COCIMHECHUM.
3.2 | Pemenue 3amau no teme: «lllemounsie u 1 23.11
MIEJIOYHO3EMEIbHBIE SJIEMEHTBI U UX COSAMHCHUS,
AIIOMUHUHN U €0 COCIUHEHUS.
3.3 | XapakTepucTHKa HEMETAIIJIOB IJIaBHBIX MOJATPYII U X 1 30.11
COeIMHEHUH (TaJoreHbl, MOATPYIINa KUCIOPOaa,
BOJIOPOI).
3.4 | Pemenue 3aga4 o treme: «l'ajmoreHsi. 1 07.12
3.5 | Pemenue 3agau o teme: «[loarpymnmna kucinopona, 1 14.12
BOZOPOJI».
3.6 | XapakTepucTHKa HEMETAIIJIOB IIaBHBIX NOJATPYII U UX 1 21.12
coeJIMHEHUH (MoArpynna a3ora, HoArpynna yriepoaa).
3.7 | Pemmenue 3amay no reme: «lloarpymnma azoray. 1 28.12 8 uac
3.8 | Pemenue 3amau o reme: «lloarpynma yriepoaay. 1 11.01
3.9 | XapakrepucTuka METaUIOB TOOOYHBIX MOATPYII U UX 1 18.01
COCIMHECHUM.
3.10 | Pemenue 3amau mo teme: «XapakTepUCTHKA METAIIIOB 1 25.01
MOOOYHBIX MOATPYIII U UX COSTUHEHUIN.
4 Oprannyeckasi XuMus 10y
4.1 | Teopus CTpOCHHUS OPTAaHUYECKUX COCAMHEHM. 1 01.02
N3zomepus.
4.2 | YrieBoaopoabl — adKaHbl, aIKeHbI, [IMKJIOATKAHBI, 1 15.02
QJIKUHBI, aJTKaJNCHBI.




4.3 | Pemenue 3amau o teme: «I[IpeaenpHbie 1 22.02
YTII€BOIOPOIBDY.

4.4 | Pemenue 3amau no teme: «HemnpeaenbHbie 1 29.02
YTIIEBOAOPOIBD».

4.5 | ApomaTH4ecKre yriieBOIOPOIbI. 1 07.03

4.6 | Kucnopoacoaep:kaiie OpraHHueCcKie COSIHHEHUS 1 14.03
(cpaBHUTENTBHAS XapaKTEPUCTHKA CITUPTOB, aJIbJACTHIOB
1 KapOOHOBBIX KHCIIOT).

4.7 | Pemenue 3amad. 1 21.03 10 yac

4.8 | Pemenue 3amau. 1 17.04

4.9 | AzoTrcoaepikaliyie OpraHn4IecKue COCTMHEHUS U 1 18.04
OMOJIOTUYECKHU BaXKHBIC BEIIECTRA.

4.10 | Pemenue 3anauy. 1 25.04

5 O0o00menne ¥ MOBTOPEHNE MaTepuaJsa 3a Su
IIKOJbHBIH KYPC XUMHUH

5.1 | O600mIeHne MaTepuaa 1o TemMe MmKOJILHOTO Kypca 1 02.05
«OO0m1as XuMush» - perieHue CI0XKHBIX 3a1a4, pa3doop
TUIMMUYIHBIX OMTHOOK.

5.2 | O600mIeHne MaTepuaa 1o TemMe MmKOJILHOTO Kypca 1 08.05
«Heoprannueckas XuMuUs - pelICHUE CIOKHBIX 33]1a4,
paz00p TUIMUYHBIX OMIHUOOK.

5.3 | O6o0mIeHne MaTepuaa 1o TemMe MmKOJILHOTO Kypca 1 16.05
«Opranndeckasi XUMHE» - pEIICHUE CIIOKHBIX 3aj1ad,
paz00p TUIMUYHBIX OMIHUOOK.

5.4 | Umozcoswiii koumponws 6 popme EID. 1 23.05

5.5 | Umozcoswiii koumponws 6 hopme EI'D. 1 30.05 8 uac

Hmozo 3a 200 34 uaca




TpeGoBaHus K YPOBHIO NOATOTOBKHU BBIIYCKHUKOB 10 Pe3yJibTaTaM 0CBOEHMS

MPOrPaMMbl 3JIEKTUBHOI0 KYpca «Xumuyeckui npaKmuKym»
N3yyenune Kypca XMMHHU HANPABJIEHO HA JOCTHKEHHUE CIAEAYIOIIMX Lesei:

. OCBOCHUE 3HAHUH O XMMMYECKOM COCTaBIIAIOLICH E€CTECTBEHHO-HAy4YHOM KapTHUHBI MHPA,
BOKHEHIINX XUMUYECKUX MOHATHSX, 3aKOHAX U TCOPUSIX;
. OBJIa/IeHHEe YMEHMSIMHM TPUMEHATH TOJTYYEeHHBIC 3HAHMS JUII OOBSCHEHUS Pa3HOOOpPA3HBIX

XUMHYECKHX SBJICHUM U CBOMCTB BCIICCTB, OLICHKHN POJIM XMMHUH B PA3BUTUU COBPCMCHHbBIX TEXHOJIOTHI U
IMOJIYYCHHNU HOBBIX MAaTCPHUAJIOB;

* Pa3BUTHE II03HABATCIBbHBIX HMHTCPECOB M HHTCIIICKTYaJlbHBIX CIIOCOOHOCTEH B mpounecce
CaMOCTOATCIIBHOI'O HpI/IOGpeTeHI/ISI XUMHUYCCKUX 3HAHUH C HCIOJIb30BaHHEM Pa3IMIHbIX HCTOYHUKOB
I/IH(bOpMaI_[I/II/I, B TOM YHUCJIC KOMIIBFOTCPHBIX

* BOCIIMTaAaHHUE y6e)K,H€HHOCTI/I B IIO3UTHBHOM POJin XMMHUHU B )KU3HU COBPCMCHHOI'O 06H.[CCTBa,
HeO6XOI[I/IMOCTI/I XUMHUYCCKH I'PAMOTHOI'O OTHOLICHUA K CBOEMY 310POBbIO U oxpy;xafomeﬁ cpeac;
* NMPUMEHEHUE MOJTYIECHHBIX 3HAHUH U yMeHHﬁ JJIA 0€301IaCHOT0 UCIIOJb30BaHUS BCIICCTB U

MaTepuajgoB B OBITY, CEIbCKOM XO3SICTBE M Ha MPOU3BOJICTBE, PEIICHHUS NPAKTUYECKUX 3a7ad B
MMOBCEJHEBHOW JKU3HU, MPEYIPEKACHUS BJIICHUIN, HAHOCAILIUX BPEJl 3I0POBBIO YEJIOBEKA U OKPYKAOIIEH
cpeze.

Sunamuv/Ilonumamo:

Baoicnenimue xumuueckue nonamus

- BBISIBJISITh XapaKTEPHBIE TPU3HAKY MOHATHI: BEIIECTBO, XUMUYECKUM 3JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIbHbBIE aTOMHBIE U MOJIEKYJISIPHBIE MacChl, UOH, U30TOIbI, XUMUUYECKas CBSI3b,
3EKTPOOTPULIATETbHOCTD, BAJICHTHOCTh, CTEIIEHb OKHCIIEHUS, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN
00BbeM, BEIIECTBA MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMSI, PACTBOPBHI, SJIEKTPOIUTHI U
HEDJIEKTPOJIUTHI, DIIEKTPOJIUTHYECKAS AUCCOLMALMS, TUAPOJIN3, OKUCIUTEIb U BOCCTAHOBUTEIID,
OKHCJICHUE U BOCCTAHOBIICHUE, JJIEKTPOJIU3, CKOPOCTh XUMUUECKOM PEAKLIUH, XUMHUYECKOE
paBHOBecHe, TeTIOBOM d(DPEKT peakinu, YrIepoaHbIi cKeneT, G yHKIIMOHAIbHAS TPYTa,
M30MEPUS U TOMOJIOTHS, CTPYKTYPHAst U IPOCTPAHCTBEHHAS U30MEPHS, OCHOBHBIC TUITbI PEAKIIHI
B HEOPTraHMYECKOW U OPraHUYECKON XUMHH;

- BBISIBJISITH B3aUMOCBS3U IIOHITUIN, UCIOJI30BATh BAXKHENIINE XUMUYECKUE TTOHATHS IS
0OBsICHEHUS OTJIEIbHBIX (PAKTOB U SIBJICHMUIA;

- IPUHA/JIEAKHOCTh BEIIECTB K PAa3JIMYHBIM KJIaCCaM HEOPTaHUYECKUX COCIMHEHUN;

- TOMOJIOTH, U30MEDPBI;

- XUMUYECKUE PEAKIIMHA B OPTaHUYECKON XUMUHU.

OcHo6Hble 3aKOHBL U MeoPpUU XUMUU:

- MPUMEHSTh OCHOBHBIE MOJIOKEHUSI XUMUYECKUX TEOPHil (CTPOEHUSI aTOMa, XUMUYECKON
CBSI3H, DJIEKTPOJIUTUYECKON TUCCOIMALINU, KUCIOT U OCHOBAHUM, CTPOCHUSI OPTaHUYECKUX
COCIMHEHUH, XUMUYECKON KMHETUKHU) ISl aHAJIM3a CTPOCHUS U CBOMCTB BEILIECTB;

- IOHUMATh TPAHULBI TPUMEHUMOCTH YKa3aHHBIX XUMUYECKUX TEOPUH;

- ToHUMaTh cMbIc [leprnoanyeckoro 3akona JI.M. MenaeneeBa u MCoOIb30BaTh €ro s
KaueCTBEHHOTO aHajIu3a U 000CHOBaHUSI OCHOBHBIX 3aKOHOMEPHOCTEH CTPOCHHSI aTOMOB, CBONCTB
XUMHUYECKUX DJIEMEHTOB U UX COCTMHECHUH.

Baxcuenuue sewgecmea u mamepuansl
- KJIJaCCU(UIMPOBATH HEOPTAHWYECKHE U OPraHWYECKHE BEIIECTBA 110 BCEM N3BECTHBIM
KJIacCU(PMKAIIMOHHBIM IPU3HAKAM;



- O0BSACHATH OOYCIOBICHHOCTh MPAKTUYECKOTO MPUMEHEHHS BEIIECTB UX COCTABOM,
CTPOCHHEM M CBONCTBAMH;

XapaKTEepU30BaTh MPAKTUYECKOE 3HAUCHHUE JAHHOTO BEIIECTRA;

- 00BSACHATH 00IIME CITOCOOBI M IPUHITUIIBI MOJYYeHHS] HanboJiee BaXKHBIX BEILIECTB.

Ymemo:

Haszvieamp uzyuennvie geuiecmea no mpueuaibHou uiu MedcoyHapooHoll
HOMEHKamype.

Onpeodenamuv/Knaccuguyuposams:

- BAJICHTHOCTb, CTETICHb OKUCIICHUS XUMUUECKUX DJIEMEHTOB, 3apsiibl HOHOB;

- BUJI XUMHYECKHUX CBSI3€d B COCIMHEHUSX U TUIl KPUCTAILTUYECKON PEIIeTKY;

- IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII;

- XapakTep cpebl BOJHBIX PACTBOPOB BEILIECTB;

- OKHUCITTUTENb U BOCCTAHOBUTEIID;

- IPUHAJICKHOCTD BEIIECTB K PA3IUYHBIM KJIACCaM HEOPTaHMUECKHUX U OPTaHMYECKHUX
COCIUHCHHUM;

- TOMOJIOTH ¥ H30MEPHI;

- XUMUYECKHUE PEAKIIMN B HEOPTAaHUUYECKON M OPTaHUYECKON XUMUHU (TI0 BCEM U3BECTHBIM
KJIAaCCU(UKAIIMOHHBIM MPU3HAKAM).

Xapaxmepu3zoeamo:

- S, p u d-351eMeHTHI 1O uX nosoxeHuio B [lepuoaudeckoii cucreme J1.M1. Menpeneena;

- 001IMe XMMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB U HEMETAILIOB;

- 001IMe XMMUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCAMHEHUMN, CBOMCTBA
OTJEJbHBIX MPEJICTABUTEIECH 3TUX KIIACCOB;

- CTPOCHHME U XUMHUYECKUE CBOMCTBA N3YUYCHHBIX OPTaHUYECKUX COCTMHEHUM.

Obvacuame:

- 3aBUCUMOCTb CBOMCTB XMMUYECKUX JIEMEHTOB U UX COEIUHEHUI OT MOJIOKEHUS AIEMEHTA
B [Iepnognueckont cucreme [[.11. Menneneena;

- IPUPOJY XMMHUUECKOU CBSI3U (MOHHOM, KOBAJIEHTHOM, METAJUTMUECKOU, BOJOPOJHOM);

- 3aBUCUMOCTb CBOWCTB HEOPraHUYECKUX U OPraHUYECKUX BEILIECTB OT UX COCTaBA U
CTPOEHHMUS;

- CYIIIHOCTbh U3YYECHHBIX BUIOB XUMHUUECKUX PEaKUuil (3EKTPOIMTUYECKON TUCCOIHAIIIH,
HMOHHOTO 0OMEHA, OKHCIUTENbHO-BOCCTAHOBUTENBHBIX) U COCTABIISITh UX YPaBHEHUS;

- BIUSTHUE Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKON PEaKIIUY U Ha CMEIIEHUE
XUMHYECKOTO PaBHOBECHSI.

Pewams 3a0auu:

- BBIUMCIIEHUE MACChl PACTBOPEHHOTO BEILIECTBA, COJAEPKAILIETOCS B OIIPEICIICHHON Macce
pacTBOpa C U3BBECTHOM MAaCCOBOM JIOJIEH;

- pac4eTbl: 00BEMHBIX OTHOIICHHU Ta30B IPH XUMUYCCKUX PEAKIIHSX;

- pacdeThl: MacChl BEIIECTBA WIH 00beMa ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wil 00beMy OJIHOTO U3 YYaCTBYIOIIUX B PEAKIIMH BEIIECTB;

- pacueTsl: TemIoBOro 3G peKra peakuuu;

- pacdeThl: Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUH, €CIIA OJTHO U3
BEILIECTB JIaHO B U30BITKE (MMEET IPUMECH );



- pacueTsl: Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOYKTa PEaKIUH, €CIIH OJIHO U3
BEIIECTB JAHO B BUJIE PACTBOPA C ONPEEICHHON MAaCCOBOM J10JIEH PACTBOPEHHOTO BEILIECTBA;

- HaXO0KJIEHUE MOJIEKYJISIPHON (POPMYJIbI BELIECTBA;

- pacdeThbl: MaCCOBOW MJIM OOBEMHOM JOJIM BBIXO/AA MPOJIYKTA PEAKIIMU OT TEOPETUUECKH
BO3MOXHOT0;

- pacueTsl: MacCOBOM J10JIM (MacChl) XUMUYECKOTO COETUHEHUS B CMECH;

- COCTaBJICHHE LIETIOYEK T€HETUYECKOM CBSI3M XUMUYECKUX COEAMHEHUH (HeopraHneckas
XUMHUS U OpraHudecKasi XUMHUs).
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