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IHosscHUTEIbHAA 3aAIIUCKA

OnextuBHbIA Kype «lloocomoexka k EI'D no xumuuy npeaHazHayeH ISl y4alIuXcs
11-x kimaccoB , paccuutaH Ha 34 yaca (1 yac B He/el0), peaanus3yercsl B paMKax paOOThI
LICHTPA €CTECTBEHHO-HAYYHOW HANPABIECHHOCTU «TOUYKHM pocTay.

OCHOBHOI1 aKIIEHT IPH pa3pabdOTKe MPOrpaMMbl Kypca JIeJaeTcsl Ha PEIIeHUH 3a/1a4
no Oiokam: «Oobmas xumus», «Heopranuueckast xumust», «OpraHnudeckas XUuMus».
Oco0oe BHUMaHKE yACNSIEeTCS METOJUKE PEIICHUs 3a/]a4 4acTid B 1o KOHTPOJIBHO-
U3MEPUTENBHBIM MaTepuaiiam EI'D.

Ilesn 371eKTUBHOTO Kypca:

- pa3BUTHE MO3HABATEIILHOU JIESITEIHLHOCTH O0YYAIOIIUXCS Yepe3 aKTUBHBIE POPMBI U
METO/Ibl OOYUYECHUS;

- pa3BUTHE TBOPUYECKOTO MOTEHIIHAIA 00YUYAIOIIUXCS, CHOCOOHOCTH KPUTHICCKH
MBICJIUTE;

- 3aKPEIUICHUE U CUCTEMAaTH3allMsl 3HaHUI 00y4aroluxcs Mo XuMuu;

- o0ydeHue 00yJaromuxcsi OCHOBHBIM T0JIX0aM K PEIISHUIO PaCYeTHBIX 3a/1a4 10
XUMUHU, HECTAaHAAPTHOMY PEIICHUIO TPAKTUUECKUX 3a]1ay.

3aaum 3JIEKTUBHOI0 Kypca:

- IOJITOTOBUTH BBIITYCKHUKOB K €UHOMY T'OCYAaPCTBEHHOMY 3K3aMEHY 110 XUMUH;

- Pa3BUTh YMEHHSI CAMOCTOSITEIILHO paboTaTh C TUTEPATYPOU, CUCTEMATUIECKU
3aHUMAThCS PEIICHUEM 3a/1a4, paboTaTh C TECTAMU Pa3JIMYHBIX THUIIOB;

- BBISSBUTH OCHOBHBIC 3aTPYTHEHUSI U OIIMOKHU TIPH BBINMOTHEHUH 3aanuii EI'D mo
XUMUH;

- HAYYUTb 00YYarOUIUXCS IPUEMaM PEIICHHS 3a/1au Pa3InyHbIX TUIIOB;

- 3aKPEMUTh TEOPETUUECKUE 3HAHUS IIKOJILHUKOB 10 HanboJiee CI0KHBIM TeMaM
Kypca o0111eil, HEOPraHMUeCKO U OpraHUYEeCKON XUMUH;

- CI0COOCTBOBATh MHTErpaIlMK 3HAHUHN ydaIllIUXCsl TI0 MPeIMEeTaM €CTECTBEHHO-
MAaTEMATUYECKOTO LUKJIA MPU PEIICHUU PACUETHBIX 3a71a4 110 XUMHUH;

- IPOJIOJKUTH (POPMUPOBAHUE YMEHHSI AaHAIM3UPOBATH CUTYAITUIO U JIEIaTh
IIPOTHO3BL.



TpeOoBaHus K YPOBHIO NOATOTOBKHU BBINYCKHUKOB 110 Pe3yJibTATAM 0CBOCHHS
NporpamMmael 3J1eKTUBHOTO Kypca «Iloaroroska k EI'J mo xumum»

3unamuv/Ilonumamo:

Bascnenuue xumuueckue nonamus

- BBISIBJIATH XapaKTEPHBIE IPU3HAKY MOHATUMI: BEIIECTBO, XUMUYECKUH JJIEMEHT, ATOM,
MOJIEKYJIA, OTHOCUTEIBHBIE aTOMHBIE U MOJIEKYJISIPHBIE MacChl, HOH, U30TOIIbI, XUMHUUYECKas CBA3b,
AIEKTPOOTPULATEIBHOCTD, BAJICHTHOCTD, CTEIIEHb OKUCIIEHUS, MOJIb, MOJISIPHASI MAacca, MOJISIPHBIIA
00beM, BEIIECTBAa MOJIEKYJIIPHOI'O U HEMOJIEKYJISIPHOTO CTPOEHHUSI, pACTBOPBI, 3JEKTPOJIUTHI U
HEIJIEKTPOJIUTHI, IEKTPOJUTHYECKAS AUCCOLMALMS, TUAPOIIN3, OKACIUTEIb U BOCCTAHOBUTEIIb,
OKHCJIEHHE U BOCCTAHOBJIEHUE, 3JIEKTPOJIN3, CKOPOCTh XMMUYECKOW pEaKLUU, XUMHUECKOE
paBHOBecue, TEII0BOM 3(h(PeKT peakiu, yriaepo Hblid cKeleT, GyHKIHMOHAIbHAs IPYIIIa,
M30MEPHs U TOMOJIOTHS, CTPYKTYpPHasl U POCTPAHCTBEHHASI N30MEPUs, OCHOBHBIE THUIIBI PEAKIINI
B HEOPTAaHMYECKON ¥ OPraHNYECKON XUMUU;

- BBISIBJIATH B3aMMOCBSI3H ITOHATH, HCIIOJIb30BaTh BAXKHEUIINE XMMUYECKHUE MIOHATHS IS
OOBSICHEHHUS OTJCNIbHBIX ()aKTOB U SBJICHUIA;

- IPUHAJIEKHOCTH BEIIECTB K PA3JIMYHBIM KJ1acCaM HEOPTraHWYECKUX COCINHEHNN;

- TOMOJIOTH, U30MEPHI;

- XUMUYECKUE PEAKIIUN B OPIraHUYECKON XUMHH.

OcHogGHbIe 3aKOHbL U MEOPUU XUMUU:

- IPUMEHATH OCHOBHBIE TOJI0KEHUS XUMUYECKUX TEOPUH (CTPOEHUS aTOMa, XMMUYECKOU
CBSA3H, JJIEKTPOJIUTUYECKON JUCCOLUALUN, KUCIOT U OCHOBAHUM, CTPOCHUS OPraHUYECKUX
COEJIMHEHUH, XUMUYECKON KNHETUKH) AJI aHaJIn3a CTPOEHUS U CBOMCTB BEILIECTB;

- IOHUMAaTh TPAHULIBI IPUMEHUMOCTH YKA3aHHBIX XUMUYECKUX TCOPUH;

- moHuMaTth cMbIci [lepruoanyeckoro 3akona JI.M. MeHneneeBa u MCoib30BaTh €ro st
KauyeCTBEHHOTO aHaJln3a U 000CHOBAHUSI OCHOBHBIX 3aKOHOMEPHOCTEH CTPOEHHUS aTOMOB, CBOWCTB
XUMHUYECKHUX JIEMEHTOB U UX COCIMHEHUM.

Basicnenmue sewgecmea u mamepuanoi

- K1accu(UIMPOBATh HEOPTAaHUYECKHUE U OPTAHNYECKHUE BEIIECTBA MO0 BCEM U3BECTHBIM
KJIaCCU(UKAIIMOHHBIM MPU3HAKAM;

- OOBSICHATH 00YCIIOBICHHOCTh MPAKTHYECKOTO MPUMEHEHUS BEIIECTB MX COCTABOM,
CTPOCHUEM U CBOMCTBAMMU;

XapaKTEepU30BaTh NPAKTUUECKOE 3HAYEHHUE JaHHOTO BEILIECTBA;

- OOBSICHATH OOIIHE CITOCOOBI U MTPUHITUIIBI TTOJTYICHHUSI HAn00JIee BaKHBIX BEIIECTB.

Ymemo:

Ha3zvieams uzyuennsle seuiecmea no mpusuaibHou Ui MeicoyHapooHoil
HOMeHKnamype.

Onpedenamu/Knaccuguuyuposams:

- BAJIGHTHOCTb, CTEIIEHb OKUCIICHHS] XUMUYECKUX IJIEMEHTOB, 3apsiIbl HOHOB;

- BUJl XUMUYECKHX CBSI3€H B COCMHECHUSAX U TUT KPUCTATMYECKOHN PEIICTKH;

- POCTPAaHCTBEHHOE CTPOCHUE MOJICKYJT;

- XapakTep CpeIbl BOJHBIX PACTBOPOB BEIICCTR;

- OKHUCITUTENb U BOCCTAHOBUTEIh;



- IPUHAJJIEAKHOCTh BEIIECTB K PA3JIMYHBIM KJIaCCaM HEOPTaHUYECKUX U OPraHUYECKUX
COCIUHCHUM;

- TOMOJIOTH ¥ U30MEDHI;

- XUMHYECKHE PEaKIIMA B HEOPTaHUYECKOW U OPTaHMYECKOW XUMHH (110 BCEM M3BECTHBIM
KJIacCU(PUKAITMOHHBIM MPU3HAKAM).

Xapaxmepu3zoeamo:

- S, p 1 d-351eMeHTHI 10 UX MoJIoKeHuIo B Ilepuoandeckoii cucreme JI.M. Menzeneena;

- 001IMe XMMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB — METAVIOB U HEMETAILIIOB;

- 001IMe XMMUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCAMHEHUMN, CBOMCTBA
OT/ICJIbHBIX MPEACTABUTENIECH ATUX KIIACCOB;

- CTPOCHHUE U XUMHYECKHE CBOMCTBA U3YYCHHBIX OPTaHUUYE€CKUX COCTMHEHHUM.

Oovacnamo:

- 3aBHCUMOCTb CBOIMCTB XUMHUYECKUX 3JIEMEHTOB U UX COCIMHEHUH OT MOJI0KEHUS HJIEMEHTa
B [lepnognueckont cucreme [[.11. Menneneesa;

- IPUPOY XUMHUUECKOU CBSI3U (MOHHOM, KOBAJICHTHOM, METAJUTMYECKON, BOJIOPOIHOMN);

- 3aBUCUMOCTb CBOIMCTB HEOPraHUYECKUX U OPIraHUYECKHUX BEIIECTB OT UX COCTAaBa U
CTPOCHHUS;

- CYIIIHOCTbh U3YYE€HHBIX BUI0B XUMUYECKUX PEAKUUi (3JIEKTPOIIUTUYECKOMN TUCCOIMAIIH,
HMOHHOTO 0OMEHa, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX) U COCTABIISITh UX YPaBHEHUS;

- BIIUSTHUE Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKON PEaKIIUU U Ha CMEIIEHUE
XUMHYECKOTO PAaBHOBECHSI.

Pewamps 3a0auu:

- BBIUMCIIEHUE MACChl PACTBOPEHHOTO BEILIECTBA, COJAEPKAILETOCS B ONIPEICIICHHON Macce
pacTBOpa C U3BECTHOM MacCOBOM JIOJIEH;

- pac4eTbl: 0OBEMHBIX OTHOIICHUH ra30B MIPH XUMUYECKUX PEAKIIUSX;

- pacdeThl: MacChl BEI[ECTBA WM 00beMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00beMY OJTHOTO U3 YYaCTBYIOIINUX B PEAKIMH BEIICCTB;

- pacyeThl: TeTIOBOTO 3P deKTa peaKiuu;

- pacdeThl: Macchl (00beMa, KOJIMYECTBA BEUIECTBA) MPOTYKTOB PEAKIIUH, €CIIU OJTHO U3
BEILIECTB JIaHO B U30BITKE (MMEET IPUMECH);

- pacueThl: Macchl (00BeMa, KOJTUYECTBA BEIIECTBA) MPOYKTA PEAKIINH, €CJIM OJHO U3
BEILIECTB JIaHO B BUJIE PACTBOpA C OMNPEIeIEHHON MacCOBOM JI0JIe paCTBOPEHHOTO BEILIECTBA;

- HAXOXJCHUE MOJICKYJISIPHOU (DOPMYIIBI BEIIECTBA;

- pacueThl: MacCOBOM MM OOBEMHOM JIOJIM BBIXO/a MPOAYKTA PEAKIIUH OT TEOPETHUECKU
BO3MO’KHOT0;

- pacueThl: MacCOBOM A0JM (MAcChl) XUMHYECKOTO COEIMHEHUSI B CMECH;

- COCTaBJICHHE IIETIOUEK TeHETHUECKOM CBS3M XMMHUYECKUX COCMHEHUH (HeopraHuyeckas
XUMUS U OPTaHUYECKasi XUMUSA).



Conep:xanne 31eKTUBHOTO Kypca «Iloaroroska k EI'J mo xumum»

Tema 1. CTpyKTypa KOHTPOJIbHO-U3MEPUTEJbHBIX MaTepuaaoB EI'J nmo xumumn.
Oco0eHHOCTH CAMOCTOSITEIbHON MOATOTOBKHM MKOJLHIUKOB K EI'D (1 yac)

Crenuduxarmus EI'D mo xumun 2023 r. [nan sk3amenanmonnoi padbotsl EI'D mo xumum
2023 r. (ITPUJIOXKXEHMUE x cneundukanun). KogudukaTop 31eMEHTOB COACPKAHUS 110 XUMUHU
st coctaBiernss KMMMog EI'D 2023 r. KoHTpoJIbHO-U3MEPUTEIbHBIC MaTePHUAIIBI TI0O XUMHH
2022-2023 r. (aHamM3 TUIUYHBIX OIMHOOK).

XapakTepuctuka coaepxkanns yactu A EI'D mo xumuu 2023 r. Xapakrepuctuka
conepxanust yactu B EI'D mo xumun 2023 r. Xapakrepuctuka cogepxanus yactu C EI'D no
xumun 2023 .

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

2.1. Xumuyeckuti snemenm

CoBpemeHHbIE TPeICTaBIEHUs O CTPOeHUU aToMa. CTpOeHHUE 3JIEKTPOHHBIX 000JI0UEK
aTOMOB 3JICMEHTOB TMIEPBBIX YETHIPEX MEPUOJIOB: S-, P- U d-dJIEMEHTBI. DJIEKTPOHHAS
KoH(uryparus atoma. OCHOBHOE U BO30YK/IEHHOE COCTOSIHHE aTOMOB.

[leproanueckuii 3aKOH ¥ NEPUOAAYECKAsT CUCTEMA XUMHUYECKUX d1eMeHToB /.M.
MenpeneeBa. Paguycsl aTOMOB, UX IEPUOINYECKAE U3MEHEHHSI B CHCTEME XUMUYECKUX
3JIEMEHTOB. 3AKOHOMEPHOCTHU U3MEHEHHSI XUMUYECKUX CBOMCTB 3JIEMEHTOB U UX COCIMHEHUH 110
nepuoaam u rpynnam. [ToHsiTue 0 pauoakKTUBHOCTH.

2.2. Xumuueckas c6s3b U cmpoenue euecmeda

KoBanenTHas xumMuueckas CBsi3b, €€ pa3HOBUIHOCTHU (TIONSIPHAS M HETIOJSIPHAS ), MEXaHU3MBI
oOpa3oBaHus. XapaKTePUCTUKHA KOBAJIGHTHOW CBSI3U (JJTMHA U dHEPrHs cBsizH). loHHas CBSI3b.
Merannuueckas cBsi3b. BonoponHas cBA3b.

OneKTpoOTpULATENBHOCTh. CTENEHb OKUCIEHUS U BAJICHTHOCTh XUMHUUYECKUX 3JIEMEHTOB.
BemecTBa MOJIEKYISIPHOTO ¥ HEMOJIEKYJISIPHOI'O CTPOEHUS. 3aBUCUMOCTb CBOMCTB BELIECTB OT
0COOEHHOCTEN UX KPUCTAJUIMYECKON PEeIIeTKH.

2.3. Xumuueckue peaxkyuu

2.3.1. Xumunueckasi KHHETHKa

Krnaccudukanus xumuueckux peakiuil. TernnoBoi 3¢ (heKT XuMUYeCKol peakiuu.
Tepmoxumuueckue ypaBHeHHsI. CKOPOCTh PEaKINH, €€ 3aBUCUMOCTD OT PA3JINYHBIX (DaKTOPOB.

OOpaTtumMble 1 HEOOpaTUMbIE XUMUYECKUE peaknu. XUMU4Ieckoe paBHoBecre. CMelieHne
XMMHYECKOTO PaBHOBECHS MO/ JCHCTBUEM PA3IUUHBIX (DaKTOPOB.

2.3.2. Teopus 3MEKTPOJIUTUIECKON TUCCOIUALINHI

DNEeKTPOIUTHYECKAs JUCCOIUAIIHS AIEKTPOIUTOB B BOAHBIX pacTBOpax. CHIIbHBIE U cladble
JIEKTPONIUTHI. Peakiiuu noHHOro oOMeHa.

XapakTepHble XMMHUUECKHE CBOMCTBA OKCUIOB: OCHOBHBIX, aM()OTEPHBIX, KUCIIOTHBIX.
XapakTepHble XUMUYECKHE CBOMCTBA OCHOBAHUHN M aM()OTEPHBIX THAPOKCUIOB. XapaKTEpHbIE
XUMHYECKHE CBOWCTBA KMCIIOT. XapaKTEPUCTHUKA OCHOBHBIX KJIACCOB HEOPraHUYECKUX
COCIMHEHUH C TIO3UIIUH TEOPHUH AIEKTpoiuTHueckon auccormanuu (TII).

XapaKTepHble XUMUYECKHE CBOMCTBA COJICH: CPETHUX, KUCIIBIX, OCHOBHBIX; KOMILJIEKCHBIX
(Ha mpuMepe COeTMHEHUM allfOMUHUA U IMHKA). ['uaponu3 coneit. Cpena BOJHBIX paCTBOPOB:
KHCJIasi, HeUTpalnbHas, menounas. Bogopoansiii nokazarens (pH). Uunukatoper. Onpenenenue
XapakTepa cpeJibl BOJHBIX PACTBOPOB BELIECTB.

2.3.3. OKHMCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.



Peakiiuu okucIuTebHO-BOCCTAHOBUTEIIbHBIC, UX KIaccudukanus Kopposust MmeTanios u
CIIOCOOBI 3aIUTHI OT HEE. DIEKTPOIN3 PACILIABOB U PaCTBOPOB (COJICH, IeNI0Ue, KUCIIOT).
Peakuuu, moaTBEep KIaIOIME B3aUMOCBSI3b Pa3IMYHBIX KJIACCOB HEOPTaHMYECKUX COCTMHEHUM.

2.4. Peuwuenue mpenupogounvix 3adau no meme: « Teopemuueckue 0CH0O8bl Xumuu.
Oowaa xumusn» (no mamepuanam KHMoe EI'J)

Brrurciienue Maccel paCTBOPEHHOTO BEIIECTBA, COAEPKALIETOCS B OMPEICIICHHON Macce
pacTBopa ¢ U3BECTHOM MacCOBOM ojeii. PacueTsl: 00bEMHBIX OTHOIIICHUH Ta30B MPU
XUMUYECKHUX peakuusax. Pacuetsl: TermnoBoro s dexra peakuuu. PacueTsi: MaccoBoil 101u
(Maccel) XUMHUYECKOTO COeIMHEHUS B cMecH. Hanucanve ypaBHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUi, pacCTaHOBKA KOA(P(HUIIMEHTOB METOIOM 3JIEKTPOHHOTO OataHca.

Tema 3. Heopranuueckasi xumus (10 yacon)

3.1. Xapakmepucmuxa mMemannios 21a8Hblx NOOSPYNA U UX COCOUHEHUL

OO01as xapakTeprucTuKa MeTauioB riiaBHbIX noArpynmn -1 rpynmn B cBsi3u ¢ ux
MOJI0’)KEHUEM B IIEPUOJIUYECKON cUCTEME XUMHUYECKHX 35ieMeHTOB /(.M. MenneneeBa u
O0COOCHHOCTH CTPOEHUS UX aTOMOB.

XapaKTepHble XUMUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB U COEUHEHU METAILIIOB -
HIEJIOYHBIX, MET0YHO3EMENTbHBIX, ATFOMUHHUS.

3.2. Xapaxmepucmuxa Hememaios 21a8HblX NOOSPYNN U UX COeOUHEHUL

OO01mas xapakTeprucTuKa HeMeTauioB I1aBHbIX noarpynn [V-VII rpymnm B ¢Bsi3u ¢ ux
MOJIO’)KEHUEM B IIEPUOJIUYECKOM cUCTEME XUMHUYEeCKHX 35ieMeHToB [[. 1. MenneneeBa u
O0COOEHHOCTSIMHM CTPOEHHUS UX aTOMOB.

XapakTepHble XUMUYECKUE CBOWCTBA MPOCTHIX BEIIECTB U COCTUHEHN HEMETAIIIIOB -
BOJIOPO/Ia, TaJIOTEHOB, KUCIOPO/a, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUSI.

3.3. Xapaxmepucmuxa nepexooHvlx 31eMeHmo8 U UX COeOUHEHUl

XapakTepucTUKa NEPEXOIHBIX FITEMEHTOB — MEJIA, IMHKA, XpPOMa, KeJe3a Mo UxX
MOJIOKEHUIO B MEPUOJUYECKON cucTeEME XUMHUYECKuX 3iemeHToB .. MeHnneneeBa u
O0COOEHHOCTSIM CTPOEHHUS UX aTOMOB.

XapakTepHble XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB U COCIMHEHUMN MEPEXOTHBIX
METaJUIOB — MEJIU, LIMHKA, XpOoMa, JKelie3a.

3.4. Pewuenue mpenuposounwvix 3adau no meme: «Heopzanuueckan xumusy» (no
mamepuanam KUMoe EI'3)

Pacuetsr: Macchl (0O0beMa, KOJTMYECTBA BEIIECTBA) MPOIYKTA PEAKIINH, €CIIU OJHO U3
BEILIECTB JIaHO B BU/JIE PACTBOPA C ONPEACIIEHHON MacCOBOM J0JIEW paCTBOPEHHOIO BEILIECTBA.

Pacuetsr: MaccoBo# niu 00bEMHOMN JTOJIM BBIXO/A MPOAYKTA PEAKIIUUA OT TEOPETUUECKHU
BO3MO>KHOT0. PacueTsl: MaccoBOM J10JIH (MAacChl) XUMHUYECKOTO COSTUHEHUS B CMECH.
Omnpenenennie pH cpenpl pacTBOpOM COJIEH.

['eneTnyeckast cBsI3b MEXKAY OCHOBHBIMU KJIACCAMH HEOPTaHUYECKUX COCAUHEHUH.
KadecTBeHHbIE peakiiiy Ha HEOPTAHUYECKHE BEIIECTBA U MOHBI.

Tema 4. Opranuueckasi xumus (10 yacos)
4.1. Yeneso0opooul

Teopus cTpoeHuss OpraHMdeCcKuX CoeInHEeHNI. M3o0Mepus — CTpyKkTypHas u
MPOCTPAHCTBEHHAS. [ OMOJIOTM M TOMOJIOTHYECKUAN PSIJI.



Tunsl cBA3€il B MOJIEKYIaX OpraHMYeCKUX BellecTB. [ nOpuan3anus aTOMHBIX opOuTaien
yriepoaa. Paaukan. ®ynknuonansHas rpynmna. Kiaccudukaius 1 HOMEHKIaTypa OpraHu4ecKux
COCIMHECHUM.

XapaKTepHble XUMUYECKHE CBOMCTBA YIJIEBOJIOPOJOB: a1KaHOB, IMKIOAJIKAHOB, AJIKEHOB,
JMEHOB, aJKUHOB. [IpUpoiHbIE HCTOYHUKHU YTIEBOJOPOOB, UX MepepadboTka. MexaHU3MBbI
peakuui NpUCOEeINHEHU B opranndecko xumui. [Ipasmno B.B. MapkoBHHKOBa, TpaBUIIO
Jannesa A.M.

XapakTepHble XMMUUECKHE CBOMCTBAa apOMAaTUYECKUX YIIIEBOJOPOIOB: OE€H301a U TOJIyoJIa.
MexaHu3MBbI peakiuil AIeKTPOPUIHLHOTO 3aMEIICHUSI B OPraHUYECKUX PEaKIUsIX.

BricokomonekymnsipHbie coelMHEeHHs. Peakiinu noiuMepusanuy U MOJIMKOHACHCAIUH.
[Tonumepst. [InacTMaccsl, BOIOKHA, KAY9yKH.

4.2. Kucnopoocooepocawue opeanuyeckue coeOUHeHUs.

XapaKTepHble XUMUYECKHE CBOMCTBA MPEACTbHBIX OJHOATOMHBIX 1 MHOTOATOMHBIX
CIUpPTOB, peHona. XapakTepHble XUMUYECKHE CBOMCTBA alIbJIETH/I0B, TIPEIeIbHBIX KapOOHOBBIX
KHUCIIOT, CIIOXKHBIX 3GUPOB. bronornieckn BaxkHbIe BENIECTBA: YIIIEBOIbI (MOHOCAXaPH/IBI,
JUcaxapuibl, ojiMcaxapuiasl). Peakiuu, moaTBEpKIat0IIie B3aUMOCBSI3h YTIEBOJOPOAOB U
KHCJIOPOJICOAEPKAIIUX OPTaHUYECKUX COSTUHEHUM.

Opranudeckue COeTMHEHUs, COJIepKaIue HECKOJIbKO (pyHKIIMOHATBHBIX. OCOOEHHOCTH
XUMUYECKHX CBOUCTB.

4.3. A3omcooeparcawjue opeanuyeckue coeOuHeHUs: U OUONOSUYECKU BANCHbIE OP2AHUYECKUE
geujecmea

XapaKTepHble XUMUYECKHE CBOMCTBA a30TCOAEPKAIINX OPTAHUYECKUX COCUHEHUMN:
aMHUHOB U aMUHOKHCJIOT. brosiornuecky BayKHbIE BEIIECTBA: )KUPBI, OCIIKU, HYKJICHHOBBIC
KHUCJIOTHI. ['opMOHBI. @epMeHThI. MeTamopraHnyecKkue COeIMHEHMUS.

4.4. Pewuenue npakmuueckux 3aoau no meme: «Opzanuyeckas xumusny (no mamepuaiam
KHMoe EI'3)

Haxoxxnenne momnekynsapHoi Gopmyiibl BeecTBa. ['eHeTndeckas CBA3b MEXIY
HEOPraHMYE€CKUMHU U OPraHUYECKUMU BelllecTBaMu. ['eHeTrnuecKkas CBsi3b MEX/1y OCHOBHBIMU
KJIacCaMH HEOpraHWYECKHX BelllecTB. KauecTBeHHbIE peaKIMi Ha HEKOTOPbIE KJIACChI
OpraHWYECKUX COCAUHEHUN (JTKEHBI, aIKaHbI, CIUPTHI, abJACTH/IbI, KAPOOHOBBIC KUCIIOTHI,
yriieBoibl, Oenku). Unentudukaius opraHndecKuX COeIUHEHUN.

Tema 5. O0001meHNe U MOBTOPEHHE MAaTepUAaJia 32 KypPC IIKOJIbHbIN XUMHH (5 4acoB)

OcHoBHbIE TOHATHUA U 3aKOHBI XuMuH. [leprnoanueckuii 3axon J{.M.MenneneeBa u ero
¢usndeckuii cMpica. Teopust cTpoeHus: opranndeckux Bemects A.M. Bytieposa u ocobeHHOCTH
OpraHMYECKNX COeAUHEHNNU. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUN B HEOPTAHUYECKON U
OpraHMYecKor XuMuu. ['eHeTndeckast cBsA3b MEXAY HEOPTaHUYECKUMH ¥ OPTraHUYECKUMHU
COEIMHEHUSIMHU. DKCIIEPUMEHTaIbHbIE OCHOBBI OPIraHUYECKON U HEOPTaHUYECKON XUMHH.

PaboTa ¢ KOHTpOJIbHO-U3MepUTENbHBIMUA MaTepuanamMu EI'D mo xumun.

Umoeoswiii konmponw 6 hopme EI'D.



KanengapHo-temaTu4eckoe NJiaHUPOBaHUE

Jdata npoBenenust

Koanue- .

Ne 3aHATHIH
w/ HaunmMeHoBaHue pa3ieioB U TeM CTBO e pr—
1acoB pyemast yeckasi

1 CTpyKTypa KOHTPOJIbHO-U3MEPUTEIBHBIX 1u

matepuanoB EI'D no xumun. OcobennocTn
CaMOCTOSITEIbHOI MOAr0OTOBKH MKO0JIbHUKOB K EI'D
1.1 | CtpyKTypa KOHTPOJIbHO-U3MEPUTEIBHBIX MaTEPUAIIOB. 1
TunoBble OMMMOKK MPHU BBHITOTHEHUH 3aaanuil EI'D mo
xuMun. OCOOEHHOCTH OATOTOBKU K DK3aMEHY.

2 Teopernueckue 0CHOBbI XMMUHN. O01Iass XuMus 8u
2.1 | XuMuuecKui 31eMEHT U XUMHYECKAsI CBS3b. 1
2.2 | Pemenne 3ama4d mo teme: « XUMHUYECKUN DIIEMEHT U 1

XMMHUYECKast CBSI3bY.
2.3 | Xumuueckas KHHETHKA. 1
2.4 | Pemenne 3ama4d mo reMe: « XUMHUYECKass KUHETHKAY. 1
2.5 | Teopus 27IEKTPOJUTHICCKON TUCCOITHALIIH. 1
2.6 | Pemenue 3amad o teme: «Teopus dIEKTPOTHTHIECCKON 1
JIACCOIIAAIIAN.
2.7 | OKHCITUTETbHO-BOCCTAHOBUTEILHBIE PEAKIIUH. 1
2.8 | Pemrenne 3aga4d mo reme: «OKHUCIUTEIBHO- 1
BOCCTAaHOBHTEIILHBIC PEAKITHN.

3 Heoprannueckasi Xumusi 104

3.1 | XapakTepucTuKa METAIIJIOB IIIaBHBIX MOJATPYI U X 1
COCJIMHCHHM.

3.2 | Pemenue 3agau no teme: «Illenounsie u 1
IIEJIOYHO3EMEIbHBIE DJIEMEHTHI U KX COCAUHEHHS,
AJTIOMHUHUN U €T0 COSTUHEHUY.

3.3 | XapakTepucThKa HEMETAIJIOB IIaBHBIX MOJATPYII U UX 1
COCIMHCHUH (TaJIOTeHBI, TOATPYIIIa KUCIOPO/Ia,
BOJIOPOJ).

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

3.5 | Pemenue 3anay no reme: «Iloarpymnna xucnopona, 1
BOJIOPOJI».

3.6 | XapakTepucTuka HEMETAJUIOB TIIaBHBIX MOATPYII U UX 1
coeJIMHEHUH (MoArpynna a3ora, HoArpynna yriepoaa).

3.7 | Pemenue 3anau o reme: «[loarpymma azoray. 1

3.8 | Pemenue 3anay no teme: «lloarpynmna yriaepoaay. 1

3.9 | XapakrepucTuka METaUIOB TOOOYHBIX MOATPYII U UX 1
COEJIMHEHUN.

3.10 | Pemenue 3amad o teme: «XapakTepuCTHKA METAJUIOB 1
MOOOYHBIX MOATPYII U UX COSTUHEHUI.

4 Opranuyeckasi XuMus 10y
4.1 | Teopus CTpOEHUSI OPraHUYECKUX COEAMHEHHM. 1

N3zomepus.
4.2 | YTneBoopo/ibl — adKaHbl, aJIKCHBI, ITUKIOATKAHBI, 1

AJIKMHBbI, aJIKaAUCHBI.




4.3 | Pemenue 3amau o teme: «I[Ipeaenpabie 1
YTIIEBOJAOPOIBI.

4.4 | Pemenue 3amad o Teme: «HemnpeaenpHbie 1
YTIIEBOIOPOJIBDY.

4.5 | ApomaTndeckue yriieBoJI0POIbI. 1

4.6 | Kucnopojcoaepskaiue OpraHudeckue CoeIMHEHUS 1
(cpaBHUTEBHAS XapAKTEPUCTHKA CTUPTOB, AJIbJICTHIOB
1 KapOOHOBBIX KHUCJIOT).

4.7 | Pemenue 3amau. 1

4.8 | Pemenue 3amau. 1

4.9 | AzoTcoaepxaline OpraHUnIeCKUE COCTUHEHUS U 1
OHMOJIOTHYECKH BaXKHbIEC BEIIECTBA.

4.10 | Pemenue 3anau. 1

5 O0001eHHe ¥ IOBTOPEHNE MaTepHuaJia 3a Su
IIKOJIbHBIH KYPC XUMHUH

5.1 | O600mIeHne MaTepuaa 1o TemMe MmKOJILHOTO Kypca 1
«OO01mIas XuMusi» - perieHue CIOKHBIX 3a/1a4, pa3oop
TUTTUYHBIX OITHOOK.

5.2 | O600mIeHne MaTepuaa 1o TemMe MmKOJILHOTO Kypca 1
«Heoprannueckass XUMus» - PEIICHUE CIOKHBIX 3a7ad,
paz00p TUIMUYHBIX OMIHUOOK.

5.3 | O600mIeHne MaTepuaa 1o TemMe MmKOJILHOTO Kypca 1
«Opra"udeckasi XUMHUS» - PEIICHUE CIIOKHBIX 3a/1a4,
paz00p TUIMUYHBIX OMIHUOOK.

5.4 | Umozcoswiii koumponws 6 hopme EI'D. 1

9.5 | Umoeoswiii konmponw 6 hopme EI'D. 1

- MarepuaJbHO-TEXHHYECKOE 00ecredeHne peajn3alu NporpaMmbl
C UCIIOJIb30BAaHUEM 000pyAOBaHHUS IIEHTpa

€CTECTBEHHO-HAYYHOU

HanpaBJICHHOCTU « TOYKH pocTay.

NudpopmanuonHoe odecneyeHue
® CIIPaBOYHMKH, YUEOHBIC IJIAKATHI U TAOIUIIbI, TOTIOJHUTEIbHAS JIUTEPATYPa

10 IIpeJAMETaM, pa3laTOYHbIN MaTepua.







