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IosicHUTEILHAA 3AIMUCKA

QDakynbTaTUBHBIN Kypc «Pewenue 3aoau no xumuu, 10 xracc» Ha HaydHOM YpOBHE PACKpBIBAE€T psI TEOPETHYECKHX BOIPOCOB
HIKOJILHOTO Kypca XMUMHUU; CIOCOOCTBYET 0000IICHHIO MaTepHralia o o01eii, HeOpraHM4eCKOH 1 OPraHu4eCKOU XUMHUH.

K stoMy BpemeHu mpoiijieHa rnporpaMmma o0IIed 1 HEOPraHMYEeCKOM XMMHUHU, yJallliecs B OCHOBHOM KYypCE YK€ O3HAKOMJICHBI C THUIIaMU
pacueTHBIX 3a/lay ¥ UX peUleHHeM. DTO J1aeT BO3MOXKHOCTh Ha 3aHATUAX (haKyJIbTAaTUBHOIO Kypca 3aKpeNUTh MOJTYYEHHbIE 3HAHUSA, OOpaTUTh
BHUMaHUE Ha OCOOCHHOCTH CTPOSHUS M CBOWCTB OPTaHMYECKHUX BEIIECTB, UX B3aUMOCBS3b U B3aMMOIPEBPAIICHHS, HA TUIIOJIOTHIO PACUETHBIX
3agau. Ilpu paspaborke mporpaMMsbl (pakyIbTaTUBHOIO Kypca OOJBIIMHCTBO 3a/1a4 U YINPaKHEHUN B3ATO U3 MeToandeckux ykazanuit GUITA
o moaroroske k EI'D. OcuoBHOI Henpio moaroroBku kK EI'D gBisgercs oBiageHHMe HABBIKAMHM BBINOJIHEHHS HamOosee CIIOKHBIX 3amaHui,
3HAHUE OKHUCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLNNA, OCHOBHBIX KJIACCOB OPraHUYECKHUX U HEOPraHWYECKUX COCIMHEHHM, a TaKKe aJITOPUTMBbI
peIlleHrs OCHOBHBIX THUTIOB PAaCUETHBIX 3a7a4. Y pOBEHb 0a30BbI.

@DaKkynbTaTUBHBIM KypC MO3BOJIUT BOCHOJHUTH MpOOENbl B 3HAHUSAX YYAIIUXCS M HAyaTh LIeJICHANpaBICHHYIO MOATOTOBKY K claye
WUTOTOBOI'O 3K3aMeHa II0 XUMHUH. [[aHHBIM KypC COAECUCTBYET KOHKPETHU3alMy M YINPOUYCHHUIO 3HAHUM, Pa3BUBACT HABBIKM CaMOCTOATEIBHOU
paboThl, CIY)KUT 3aKPEIJICHUIO B MaMSITH YYalllUXCsl XMMUYECKHX 3aKOHOB U BaXKHEMIIUX MOHATHI. OCHOBOW uisi pa3paboTKU MPOrpaMMbI
(bakyJIbTaTUBHOTO Kypca ObUIN CIICIYIONIHNEe HOPMATHBHBIC JOKYMEHTBI: CTAaHIAPT CPEIHETro (ITOJIHOTO) 001Iero oopasoBanus mo xumuu 2004 T.,
pPUMEpHBIE MPOrPaMMBbI MO XUMHH IS cpefHero (moyiHoro) obmero obpazoBanus 2004 r., cnenudukanus KOHTPOJbHBIX H3MEPUTEIbHBIX
MaTepHaJiOB €JUHOI0 TOCYAapCTBEHHOro 3k3ameHa 2015 roma mo XxumuM, KOAW(DUKATOP DJIEMEHTOB COJACPKaHUS M TPEOOBAHUN K YPOBHIO
MOJTOTOBKU BBITYCKHUKOB OOIIE00pa30BaTENbHBIX YUPEKICHUH Uil €AMHOTO TOCyAapCTBEHHOro 3Kk3ameHa 2015 rona mo XMMHH, BapUAHTHI
KOHTPOJIBHBIX U3MepUTENIbHBIX MaTepuanos 2012, 2013, 2014, 2015, 2016, 2017, 2018, 2019 roaoB mo XuMuwu.

®dakynbTaTUBHBIN KypC paccuuTaH Ha 34 Yaca W mpeaycMaTpUBAET JEKIIMOHHBIE, CEMUHAPCKUE, MpaKTHUecKue 3auatusi. Kypc comgepxut
IporpaMMy, TeMaTUYeCKOe IUIAHWPOBAHHME, METOJIWYECKHUE PEKOMEHIAIMH, CHHCOK Y4eOHOH IuTeparypbl UIS YUYUTENs U O0yJaroIIuxcs,
TUTAKTUYECKHEe MaTepuaibl, MPUMEPbl TECTOB IS MPOMEXKYTOUYHOTO KOHTPOJI 3HAHMM W YMEHHM IIKOJLHUKOB W JIOMAlllHUE 3aJaHus,
o0ecrnevynBarone CUCTEMaTUYECKYIO TIOATOTOBKY K cnade EI'D mo xumum.

OCHOBHOM akIIeHT Npu pa3paboTKe MporpaMMmbl Kypca JeflaeTcs Ha penieHuHu 3anad no Omokam: «OOmas xumus», «Heopranudeckas
xumusy, «Opranudeckas xumus». Ocoboe BHUMaHuE yAeIsSeTCsl METOUKE PElIeHHs 3a7a4 YacTH 1 MOBBIIIEHHOTO YPOBHS CIOKHOCTH M 4acTH
2 BBICOKOT'O YPOBHSI CJIOXKHOCTH TI0 KOHTPOJIBHO-H3MEPHUTEIBHBIM MaTepuaiam EID.

Pemenue 3agau - He camoI11elb, @ METOJI IO3HAHUS BEILIECTB U UX CBOMCTB, COBEPILIEHCTBOBAHUS U 3aKpEIJICHU 3HAaHUU ydamuxcs. Yepes
pellieHne 3ajia4 OCYILECTBISETCS CBS3b TEOPUM C NMPAKTUKOM, BOCIHMTHIBAIOTCS CaMOCTOSITENIBHOCTh U IEJNEYCTPEMICHHOCTh, (OPMUPYIOTCS
palMoHaNIbHbIE IPUEMBI MBILIIICHUSI.

YMeHue pemarth 3aa4u SBISETCS OJHUM M3 MOKa3aTesel YpOBHS Pa3BUTHs XMMHUYECKOTO MBIIUICHHS, TIIYOMHBI YCBOSHUS IIKOJIbHIUKAMHU

yueOHOr0 MaTepuaa, 4To MO3BOJHT B JAbHEHIIIEM YCIEIIHO 3aHUMAThCS B BBICIINX yUEOHBIX 3aBEJCHHSIX MO BEIOpAaHHOMY TIPOGUITIO (XUMHUS,
ouosorusi, pusuka).
B xauecTBe yueOHO-METOAMYECKOTO KOMILIEKCA TIPU OpTraHU3AIMH 3aHITHI Kypca «Pewenue 3adau no xumuu, 11 kracc: nooeomoska k EI'D no
XUMUuu» MOKHO MCTIOJIb30BaTh IMOCOOHE TT0 XUMHUH JIJIsi TIOCTYNAIOMINUX B BY3bI MOJ peal. XomueHko [.I1., u yueOHO-TpeHUPOBOYHBIE MaTEPHUAITBI
non pea. Kysemenko H.E. Brimeykasanaple MaTepuanbl pacKphIBalOT HanOoJee CIOXKHBIE BOMPOCH! MIKOJBHOTO Kypca XMMHH, COAEPKAT IO
XHUMUH IS TTOCTYTAIOIMIKX B BY3bI o pea. XomueHko [.I1., u yaebHO-TpeHnpoBouHbie MaTepuansl o pea. Kyzsmenko H.E. Brrmeyka3zannbie
MaTepuanbl PaCKpPHIBAIOT HAWOOJIEe CII0KHBIE BOMPOCHI IIKOJILHOTO Kypca XUMHHU, COJIEPKAT KOMILIEKC TPEHUPOBOYHBIX YITPAKHEHUH 1O



CJIOXKHBIM TCMaM U MCTOAUYICCKHU PCKOMCHAAINU JI YUUTCIIA.

B kauecTBe TeKyIero KOHTPOIIs 3HAHUM U YMEHUH y4YaIlUXCS IIPELyCMOTPEHO NPOBEACHNUE IPOMEKYTOUYHOTO TECTUPOBAHUSA 110
IPONJEHHBIM TEMaM, UTOIOBAsI IPOBEPKA 3HAHUMN — B BUJE BBIIIOJHEHUS AEMOHCTPAallMOHHbIX BapuaHToB [ IA 3a Texymuii 1 npomeamui rof.

Hean ¢akya1bTaTHBHOTIO Kypca:

- pa3BHTHE NMO3HABATEIHHOM JIEATEILHOCTH 00YUYAIOIIMXCS Yepe3 aKTHBHbIE (DOPMBI M METOJIbI OOYUCHHUS;

- pa3BHUTHE TBOPYECKOI'O MOTEHLIMAIA 00YYAIOLUXCsl, CIOCOOHOCTH KPUTUUECKU MBICIUTD;

- 3aKpeIuIeHHE ¥ CUCTeMaTH3alMs 3HaHUM 00yJaroIuxcst 10 XMMHUU;

- o0y4yeHue 00y4aroIUXCs OCHOBHBIM ITOX0AaM K PELICHUIO PaCUETHBIX 3a]a4 10 XUMHUH, HECTAaHAAPTHOMY PELICHUIO IPAKTUYECKHX 3a/1a4;
- CHCTEMaTH4€eCKas IIOATrOTOBKA IIKOJIBHUKOB CTAPIIMX KJIACCOB K CAA4Y€ €AUHOI0 rOCYAapCTBEHHOIO dK3aMeHa 110 XUMUH;

- IOArOTOBKA LIKOJIbHUKOB K PAOHHBIM U 00JACTHBIM OJIMMIIMAIAM 110 XUMHUU.

3agaum (aKyJbTATUBHOIO Kypca:

- HayuduTh O0yYarouuxcs mprueMam pelieHus 3aa4 pa3inyHbIX TUIIOB;

- 3aKpeNHTh TCOPETHUSCKUE 3HAHUS MIKOJHLHUKOB 110 HanboJIee CIIOKHBIM TeMaM Kypca 001Iel, HeOpraHMIeCKOH M OpraHu4IeCKON XUMHUU;
CrocoOCTBOBATH MHTETPAIIMH 3HAHUN YYaAIIMXCS MO MIPeIMETaM €CTECTBEHHOMATeMAaTUYECKOT0 IIMKJIA IIPHU PEIICHUN PACYETHBIX 3a/1a4 110
XHUMHH;

- MPOJOIKHUTH (GOPMHUPOBAHKE YMEHUS aHATU3UPOBATH CUTYAIUIO U JIENIaTh MPOTHO3HI;

pa3BUBaTh y4eOHO-KOMMYHUKATUBHBIE HABBIKU MPU MOATOTOBKE K CEMUHAPCKUM 3aHATHUSIM U BBITTOJIHEHHS] KOHTPOJIBHBIX PaldoT.

IIporpamma ¢pakyJbTaTUBHOIO Kypca «Peumienue 3aaga4 no Xumuu,
10 knacc: moaroroBka k EI'D mo xumumn»

Tema 1. CTpyKTypa KOHTPOJIBbHO-U3MepPUTENbHbIX MaTepuaJoB EI'D nmo xumun. Oco0eHHOCTH caMOCTOATEIbHOH MOATOTOBKH
mkoabHuKoB K EI'D (1 yac)
Crnenuduxarmus EI'D mo xumun 2017 r. [lnan sx3amenarmonroi padotel EI'D o xumum 2017 r. (ITPUJIOXEHUE k crienndukamnmm).

Koaudukarop snemeHToB coaepxkanus no xumuu juis cocrasienuss KMMos EI'D 2015 r. KoHTponbHO-U3MepUTENbHBIE MaTepUabl 10 XUMUU
2007-2017 r. (aHQJIN3 TUMHYHBIX OIIHOOK).

XapaktepucTuka cojaepkanus 9actu 1 6a3oBoro ypoBHs cinoxuHocTH EI'D mo xumuun 2017 r. XapakTepucTuka CoAepKaHus MepBON 4acTh
MOBBIIIEHHOTO ypoBHs ciokHOCTH EI'D mo xumum 2017 r. XapakTepucTHKa COAEPKAHMS YaCcTH 2 BBICOKOrO ypoBHs cioxkHoctH EI'D mo
xumuu 2017 .

OcoOeHHOCTH CaMOCTOSTENLHON OATOTOBKHU JI0Ma 110 TPEHUPOBOYHBIM MaTepranam. Co3naHue nHeBHUKA «Mou yCcrexy U TOCTUKEHUS .



NuTepHeT-pecypehl 1 NOATOTOBKH MIKOIBHUKOB K EI'D mo xumuu.

Tema 2. Teopernyeckue ocHoBbI xuMun. Oomas xumusi (8 yacon)

Xumuueckuu snemenm
CoBpeMeHHbIE MPEJCTaBICHUS O CTPOeHUHU aroMa. CTpoeHHE JIEKTPOHHBIX 000JIOYEK aTOMOB 3JIEMEHTOB MEPBBIX YEThIPEX MEPUOJIOB: S-,
p- u J-371eMeHThI. DieKTpoHHAas KoHpurypaius aroma. OCHOBHOE U BO30YKJIEHHOE COCTOSIHUE aTOMOB.
Ilepuoanueckuii 3aKOH M MEpUOAMYECKAss CHUCTEMa XUMHUYeCKUX 3nemeHToB .M. Menneneesa. Pannycbl aToMOB, MX NEPUOAUYECKHE
WU3MEHEHUS B CUCTEME XUMUYECKHUX 3JIEMEHTOB. 3aKOHOMEPHOCTH U3MEHEHHUSI XUMUYECKUX CBOMCTB 3JIEMEHTOB U UX COCAUHEHUH I10 Iepruoaam
u rpynnam. [ToHsitue o paguoaKkTUBHOCTH.

Xumuueckas c6s36 u cmpoenue geujecmea
KoBaneHTHass Xxumuueckas cBsi3b, €€ pa3HOBUAHOCTHU (IIOJISIPHAS U HEMOJISIPHAs ), MEXaHU3MbI 00pa30BaHusl. XapaKTepUCTHKH
KOBaJIEHTHOM CBs3U (A7MHa U SHeprus cBs3n). MlonHas cBsa3b. MeTtamnueckas cBs3b. BogopoiHas cBs3b.
DNIEeKTPOOTpULATENBHOCTh. CTENEHb OKUCIEHUS U BAJICHTHOCTh XUMUYECKUX 2JIEMEHTOB. BelecTBa MOJIEKYIISIPHOTO M HEMOJIEKYJIIPHOTO
CTPOEHUs. 3aBUCUMOCTb CBOMCTB BEILIECTB OT OCOOCHHOCTEH UX KPUCTAJUIMYECKON PEIIETKH.

Xumuueckue peaxyuu
XuMmHudeckass KHHETHKA
Knaccudukanus xumuueckux peakuuil. TemnoBoit agpdext xumudeckoi peakuu. Tepmoxumudeckue ypaBHeHusi. CKOpoCTh peakiui, eé
3aBHCUMOCTB OT Pa3IMyYHbIX (PAKTOPOB.
OOpatumble 1 HeoOpaTHUMble XMMHUYECKHE PEaKIU. XUMHUYecKoe paBHOBecHe. CMellleHue XMMHUYECKOTrO PaBHOBECHS IO JE€HCTBHUEM
pa3InYHbIX (PaKTOPOB.

Teopm[ BHCKTPOHHTHHGCKOﬁ JAUCCOorManmn

DIEKTpOTUTHYECKAs! JUCCOIMALIUS SJICKTPOJIUTOB B BOAHBIX pacTBopax. CHIIbHBIE U c1a0ble JEKTPONUTHL. Peakiinn HoHHOTO oOMeHa.

XapakTepHble XMMUYECKHE CBOMCTBA OKCHIIOB: OCHOBHBIX, aM()OTEPHBIX, KUCIOTHBIX. XapaKTepHble XUMUYECKHE CBOWCTBA OCHOBAHUHN U
aM(OTEPHBIX THIPOKCUIOB. XapaKTepHble XUMUYECKHUE CBOMCTBA KUCIIOT. XapaKTepUCTUKAa OCHOBHBIX KJIACCOB HEOPTraHUYECKHX COEIMHEHUH C
MO3HLIHU TEOPUH dJeKTponuTHueckon auccounaruu (TI/).

XapakTepHble XUMUYECKHE CBOMCTBA COJIEH:CPETHNX, KUCIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha MpUMeEpe COSAMHEHUH allfOMUHUS U IIMHKA).
I'mpponus coneit. Cpena BOOHBIX pacTBOPOB: KHCJas, HEMTpaibpHas, LienodHas. Bonopoansiil nokaszarens (pH). Muaukaropel. Onpenenenue
XapakTepa cpeZibl BOJHBIX PaCTBOPOB BEILLIECTB.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH

Peakimu OKMCIUTETHHO-BOCCTAHOBUTENbHBIE, MX Kiaccudukanus Kopposuss meramioB W crnocoObl 3amuThl OT He€. DJIEeKTPOIIH3



pacIuiaBoB M pacTBOPOB (CoJied, mienoyel, Kuciaor). Peakuuu, nmoATBEpKIalOIMINE B3aUMOCBS3b PA3IMYHBIX KJIACCOB HEOPTaHUYECKHUX
COCTUHEHUN.

Pewienue mpenupoeounvix 3aoau no meme: «Teopemuueckue ocnoevt xumuu. Qowaa xumua» (no mamepuaram KHMoe EID
2013, 2014, 2015,2016,2017 2.2.)

Brruncnenne macchl pacTBOPEHHOTO BELIECTBA, COJEPIKAIIEerocsi B OIMpPENeJeHHOW Macce pacTBOpa C HM3BECTHOM MacCcOBOHM JI0JIEH.
PacueTsl: 00beMHBIX OTHOIIEHUI Ta30B IPU XUMUYECKUX peakuusx. PacueTsl: TemoBoro ¢ dexra peakiun. Pacuers: MaccoBoii 1o (Macchl)
XMMHUYECKOTO COEIMHEHHs B cMecH. Hammcanue ypaBHEHMH OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIX pEAKLUi, PacCTaHOBKAa KO3((UIIMEHTOB
METOJIOM 3JIEKTPOHHOTO OaiaHca.

Tema 3. Heoprannueckasi xumusi (10 gacoB)

Xapaxkmepucmuxa memannios 2uasuvix nOOSPYnn U uUx coeOuHeHull
OO0wrast XxapakTepucTUKa MeTau1oB riaBHbIX noArpynn |-111 rpynm B ¢BsA3M ¢ UX MOJNOXKEHUEM B NMEPHOAMUYECKON CUCTEME XMMUYECKHX
anemenToB /[.11. MenzeneeBa 1 0COOEHHOCTH CTPOEHUSI UX aTOMOB.
XapaKTepHme XUMHUYECKHE CBOMCTBA IMPOCTHIX BEIICCTB U COGI[I/IHCHI/Iﬁ METaJIJIOB - IICJIIOYHBIX, IIECIOYHO3EMECIIbHBIX, AJIIOMUHUA.

Xapakmepucmuka HemMemanios 2naeHblx NOOZPYNN U UX COeOUHEHUL
OO6mas xapakTepucThka HeMeTaysioB riaBHbIX noarpynmn IV-VII rpynn B ¢Bsi3u ¢ UX MOJIOKEHUEM B MEPUOJUYECKON CHUCTEME
xuMuueckux snemeHToB J.. MenpeneeBa 1 0COOEHHOCTSIMU CTPOEHHUS UX aTOMOB.
XapakTepHble XMMHUYECKHE CBOMCTBA MPOCTHIX BEUIECTB U COSAMHEHMHM HEMETAJUIOB - BOJOPOJA, FaJOreHOB, KUCIOPOJA, CEPHI, a30Ta,
docdopa, yraepoaa, KpeMHUS.

Xapakmepucmuka nepexoOHvlX 31eMEeHmos U UX cOeOUHeHUl
XapakTepHUCTUKa NEPEXOIHBIX JIEMEHTOB - MEAM, LIUHKA, XpOMa, XKeJle3a MO UX MOJOKEHUI0 B MEPUOJUYECKON CHCTEME XUMHYECKHX
anemenToB /[.11. MenzeneeBa u 0COOEHHOCTSIM CTPOCHHUS UX aTOMOB.

XapaKkTepHble XHMHUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB M COSAMHEHUN NIEPEXOIHBIX METAINIOB - ME/IH, IIMHKA, XpOMa, JKeje3a.

Pewenue mpenuposounvix 3aoau no meme: «Heopeanuueckan xumusn» (no mamepuanram KHMoe EI'D 2007, 2008, 2009, 2010,
2011, 2012, 2013, 2014, 2015 2.2.)

Pacuetsl: Macchl (0ObeMa, KOJMUECTBA BEIIECTBA) MPOAYKTA PEaKIMU, €CIU OJHO M3 BEIIECTB JJAHO B BHJIE PACTBOpa C OMpPEICICHHON
MAacCCOBOM J0JIei paCTBOPEHHOTO BEIIIECTBA.

PacueTsl: MaccoBO# MM OOBEMHOM JIOJM BBIXOJIA MPOIYKTA PEAKIUU OT TEOPETHUSCKH BO3MOKHOTO. PacueThl: MacCoBOi 7011 (Macchl)
XHMHYECKOTro coenHeHus B cmecu. Onpenenenue pH cpenbl pacTBOpoM coJei.

['eHeTHuecKas CBSI3b MEXK/y OCHOBHBIMH KJIACCAMH HEOPTaHUYECKUX coenuHeHN. KauecTBeHHbIC peakiiyi Ha HEOPraHMYECKHE BEIICCTBA



U HOHBI.
Tema 4. Oprannyeckas xumus (10 yacos)

Yenesooopoout

Teopus cTpoeHU OpraHUYECKUX COeIUHEHNN. V30Mepus - CTpyKTypHas U IPOCTPaHCTBEHHAsA. [ OMOJIOrM M TOMOJIOTHYECKUH PALL.
Tumel cBsA3€H B MOJIEKYyJIaX OpraHUYecKuX BemlecTB. [ mOpuan3anus arToMHbIX opouTaneit yriepona. Panukan. @yHKInoHaIBHAS TpyTIA.
Knaccudukanus u HOMEHKIIaTypa OPraHUYeCKUX COSAMHEHUN.

XapakTepHble XUMUYECKUE CBOMCTBA YIII€BOAOPO/IOB: AIKAHOB, IUKJIOATIKAHOB,
QJIKCHOB, IUEHOB, AKUHOB. [IpUpOIHbIC UCTOYHUKH YTTIEBOJIOPOIOB, UX MepepadoTka. MeXaHu3Mbl peakIfil MPUCOSAMHEHUS B OPraHUYECKON
xumuu. [IpaBuno B.B. MapkoBHuKkoBa, npaBuio 3aiiiesa A.M.

XapakTepHble XMMHUYECKHE CBONCTBA apOMAaTHYECKHUX YIIIEBOJAOPOIOB: OCH307a M TOJyoja. MeXaHM3Mbl pPeakIHi 3IeKTPO(UIHLHOTO
3aMEIICHUS B OPraHUYECKUX PEAKLIUAX.

BricokoMonekyisipHble coenHeHus. Peakiuy nonuMepusanuu 1 noJiMkonaeHcanuu. [lonumepsl. [nactmaccesl, BOJIOKHA, Kay4yKH.

Kucnopoocooepocawue opeanuueckue coedunenus
XapakTepHble XUMUYECKHE CBOWCTBA MPEJENIbHBIX OJHOATOMHBIX M MHOTOATOMHBIX CIHPTOB, (eHoNa. XapaKTepHbIE XUMHUYECKUE
CBOWCTBA aJbJIETHOB, MPEACTbHBIX KapOOHOBBIX KHCIOT, CIOXHBIX 3(pHUpOB. BHOIOrmueckn BaKHBIE BEUIECTBA: YIIIEBOIBI (MOHOCAXAPHIBL,
Jicaxapuabl, MOJMcaxapuabl). Peakiyu, moATBepKAaronie B3auMOCBSI3b YTIIEBOIOPOIOB M KHCIOPOACOACPIKAIINX OPTaHUIECKIX COSTNHEHHA.
Opranuyeckue COeIMHEHNUS, COAepKalllie HECKOJIbKO (YHKIIMOHATIbHBIX. OCOOEHHOCTH XMMHUECKHUX CBOWCTB.

Aszomcoodepocawue opeanuieckue coeOuHeHUus U OUOI02UYECKU BAJICHbIE OP2AHUYECKUE 8eujecmed
XapakTepHble XMMUYECKHE CBOWCTBA a30TCOAEPIKAIIMX OPraHUYECKUX COCAUHEHUN: aMUHOB U aMUHOKMCIIOT. bHOIOrn4ecku BaskHbIE
BEIIECTBA: KUPbI, OCIKHU, HYKJIEHHOBBIE KUCIOTHL. " opMOHBI. @epMeHThl. MeTaioprannyeckue COeMHEHMUS.

Pewenue npakmuueckux 3aoau no meme: «Opeanuueckana xumusay» (no mamepuanam KHMoe EI'D 2007, 2008, 2009, 2010, 2011,
2012, 2013, 2014, 2015 2.2.)

HaxoqueHHe MOJ'IeKy.J'ISIpHOI\/'I (bOpMy.TII)I BCIIICCTBA. I'eneTnueckasa CBA3b MCXKIAY HCOPraHM4YCCKUMHU H OPraHUYCCKMMH BCIICCTBAMMU.
I'eneTnueckas cBA3b MCXKIY OCHOBHBIMH KJIaCCaMH HCOPTaHUYCCKUX BCHICCTB. KauecTBeHHBIE PC€aKii Ha HEKOTOPBIC KJIACChl OPraHUYCCKUX
COeIMHEHUH (aIKEHBI, aJIKaHbl, CIIUPTHI, ANTbIETUIbl, KAPOOHOBBIE KUCIIOTHI, YIIIEBObI, Oenkn). neHTnuKkanms opraHuiuecKux COeIMHEHUH.

Tema 5. O0001meHne 1 MOBTOpPeHHE MaTepHasa 3a Kype mkoJabHbli xumuu (10-11 kaacewl) (5 yacoB)

OcHoBHBIE TOHSATUS U 3aKOoHBI Xxumuu. llepmonmueckuit 3axon J[.M.MenneneeBa u ero ¢Qusmveckuit cmbica. Teopust cTpoeHus
oprannueckux BemecTB A.M. ByrnepoBa u 0COOEHHOCTHM OpraHWYEeCKUX coequHeHU. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC pEAKINH B
HEOPraHWYECKOM W OpraHMYECKOM XHUMHUHU. [eHeTuyeckas CBSI3b MEXKJIYy HEOPraHMYeCKUMH M OPraHUYECKHUMH COEIMHEHHSIMU.
DKCIEepUMEHTAIbHbIE OCHOBBI OPIrAaHMYECKON U HEOPTaHUYECKOW XUMUHU.



Pabora ¢ KOHTPOJIBHO-U3MEPHUTEIbHBIMI MaTepuaiaMu EI'D o xumumu.

Umoeoswiii konmpons 6 gpopme EID.

TemaTnyeckoe MJIAaHNPOBaHUE Y4eOHOr0 MaTepuasa

Jlara

Ne

ypoka

Tema 3anaTHs

Koa-Bo

qacoB

dopma
3aHATHUS

TpeOoBaHMe K YPOBHIO NOATOTOBKH
o0yuaronerocst

Tema 1. CTpyKTypa KOHTPOJIbHO-U3MePUTEIbHBIX MaTepuaaoB EI'D nmo xumuu. OcodeHHOCTH caMOCTOSITEIbHOM
NOAr0TOBKM MK0JbHNKOB K EI'D (1 yac)

CTpyKTypa KOHTPOJIHLHO-U3MEPHTENBHBIX MaTepuaion. 1

Tunosble ommOKK npu BbINOJHEHUHM 3agaHuil EI'D mo

xuMur. OCOOEHHOCTH INOATOTOBKH K 3K3aMCHY

CemuHnap

- 3HamMb CTPYKTYPY IK3aMEeHAIHOHHOM
padotbl popme EI'D mo XUMUH,

NPOLECCYATbHbIOCOOEHHOCTH
MpPOBeJeHHUs IK3aAMeHA;

- 03HaKOMUmMbCA € OCHOBHBIMH
TpyAHOcTAMIOATroToBkM K EI'D mo xumum.

Tema 2. Teopetuueckre 0CHOBBI xuMuu. OOIIas xumus (8 4acos)

XHUMHUUYECKUN DJIEMEHT U XUMHUYECKAs CBI3b

1

Jlexuusa

- 6blA6/1imb XAPAKTCPHBIC IPU3HAKH IMOHATU
BCIIICCTBO, XUMHYECKHUI QJICMCHT, aToM,
MOJICKYJI OTHOCHUTCJIbHBIC aTOMHBIC )51
MOJICKYJISIPHBIC MaccChbl, no H30TOIIkbI,
XUMHUYCCKAsd CBA3b, JJICKTPOOTPHUIATCIIBHOCT
BaJICHTHOCTD, CTCIICHb OKHCJICHUA, MOJIb

Permenue 3a1a4 mo teMe: « XUMUYECKUU DIIEMEHT U 1

XUMHUYCCKaA CBA3b»

IIpakTuky
M

- 8bINOSIHEHU e YIIPAKHEHUN U TPEHUPOBOYHBIX
3ananuno marepuanam EI'D o teme:
«XUMHYCCKUH PJIEMEHT XUMUYECKasl CBI3bY,
OCMBICTTUTh 3aJlaHue ¥ HauOOJ TPYJAHBIC
BOIIPOCHI

XuMHU4ecKas KHHETHKA

Jlexusa

- 6blA6/1AMb W TIOHUMATh XapaKTEPHbIE
[TPU3HAKIIOHATUN: CKOPOCTh XUMHUYECKOU
peakiuu, GakTop BIUAIOININE Ha

CKOPOCTB XUMHYECKOU
PECAKIUXUMUYCCKOC
paBHOBecHe, (HaKTOPHI,
BIUAOIIHUEC

CMCHICHUEC XUMHNYECKOT'O paBHOBECHUA,

KaTaIn3aTOPUHTHOUTOPBI



Perrenue 3amad mo teMe: « XUMHUYECKasT KUHETUKA)

[IpakTuky
M

- 6bINOJIHEHU e YTIPAKHEHUN U TPEHUPOBOYHBIX
3aJaHUIIO Marepuainam EI'D  mo
TEME: «XHAMUYECK KHHETHKAY,

OCMBICJIMTD 33JlaHue M Hauboiiee TPYIHbI
BOIIPOCHI

Teopus AMEKTPOTUTUYECKON JUCCOLMAIIII

Jlexusa

- 6blA61AMb XAPAKTEPHbIE MPHU3HAKU TOHATU
BELIECTBA MOJIEKYJISIPHOIO U HEMOJEKYJSPHO
CTPOEHUSI, pPacTBOPBIL, AJIEKTPOJIUTHI u
HERJIEKTPOJIUT IEKTPOJIMTUYECKAs TUCCOLIMALINS,
CUAPOIIN3

Pemenue 3anad o teme: «Teopus
DIICKTPOJIUTUYECKON
TUCCOLIUALIAID)

[IpakTuky
M

- 6bINOJIHEHUEe YNPAKHCHUW W TPEHUPOBOUYHBIX
3agaHu o marepuanaM EI'D mo teme: «Teopu
HIIEKTPOIUTUYECKON TUCCOIMALIUN

OKHUCIIUTEILHO
BOCCTAHOBUTEJIbHBIE
peaku

Jlexusa

- 3HAMb U NOHUMAMb: OKUCITUTEIb U
BOCCTAaHOBUTEIIOKUCIICHUE 1 BOCCTAaHOBJICHHUE,
DIICKTPOITU3

Pemenue 3amau mo teme: «OKHCIUTEIBHO-
BOCCTAaHOBUTCIIBHBIC PECAKIINH>>

[IpakTuky
M

- 8bINOJIHEHUE YIIPAKHEHUN U TPEHUPOBOYHBIX

3aIaHUIIO MaTrepuaiam EI'D mno
TEME: «OKUCIUTEIBH

BOCCTAHOBHUTEJILHBIE- BEITIOJIHEHHUE
YIPaXXHEHUN TPEHUPOBOYHBIX 3a/IaHUH 10

Marepuaiam EI'D mo tem

«XUMHAYECKUH DIIEMEHT U XUMHUYECKAsI CBSI3b»)

10

XapaKTepI/ICTI/IKa MCTAJIJIOB TJIABHBLIX IMOATPYIIIT W HUX

COeTUHEHUN

Tema 3. Heopranunueckas xumus (10 uacos)

1

Jlexuusa

- Xapakmepuzoeamy:

- 5-oJIeMeHTBI W QJIIOMUHHH, UX
nosioxxenuel lepuonnueckon cucreme J1.1.

Menneneena;

- 0o0IIMe XMMHUYECKUE CBOMCTBA MPOCTHIX

BEILIECTBMETAIIIOB;

- 00I111e XUMUYECKHE CBOMCTBA OCHOBHBIX

COEIMHEHUS-3JIEMEHTOB
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Pemenne 3agau mo teme: «lllenounbie u
IIEJ0YHO3EMEIIbHEIE JIEMEHTHI M MX COCTUHEHHUS,
AIIOMUHUN U €r0 COCIUHCHUS

[IpakTuky:
M

@blYUCNIeHUe MacCbl PACTBOPEHHOI'O
BEIIIECTBCOIEPKALLETOCS B OIPENEICHHON
MAacCe pacTBOpa M3BECTHOM MacCOBOM JOJIEH;

- pacueTbl: OOBEMHBIX  OTHOUICHHH  Ta30B
- pacyeTbl: MacChl BEIIeCTBA UM 00beMa ra3os Il
M3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WU
00BEM OJHOrO M3 YYACTBYIOIIUX B pEaKIUU
BEILIECTB;

- pacueTbl: Maccel  (0oObeMa,  KOJIMYECTBa
BELIECTB IPOAYKTOB PpEAKLIMM, €CIM OJHO U3
BEIIECTB J1aHO N30BITKE (MMEET MPUMECH);

- pacuetsl: Macchl  (oObema,  KOJUYECTBa
BELIECTB INPOAYKTAa pEaKLUuu, €CIU OJHO U3
BELIECTB JJaHO B BUJ pacTBOpAa C OIPENEICHHON
MacCOBOH J10J1€ pACTBOPEHHOTI'O BEIIECTBA;

- pacyeThl: MacCOBOW WM OOBEMHOM JTOJU BBIXO
[IPOYKTA PEaKLIMK OT TEOPETUUYECKU BO3MOKHOTO;
- pacuersl: MacCcoBOM JI0JIN (maccer)
XMMHUYECKOI COEIMHEHHUS B CMECH;

- COCTaBJICHHE 1IETIOYEK TI'EHETHYECKON  CBA3
HEOPraHNYECKUX COCTMHEHHUU

1]

12

XapaKTepI/ICTI/IKa HCEMCTAJJIOB I'NTaBHBIX MMOATPYIIIL U UX

COCMHEHUH (TaJIOTeHBI, TOATPYIIa KUCIOPOa,
BOJIOPOJ)

Jlexnusa

- Xapakmepuzoeanibv.

- p-dIIEMEHTHI (TaJoreHbl, MOATPYIA KUCIOPOT
BOJOpOA), UX mnojoxeHue B [lepmonnueckoi
cucteMm /.. Menneneena;

- o0lmMe XMMHUYECKHE CBOWCTBA  MPOCTHIX
BEILIECTB HEMETAJJIOB!

- o0IMe XHWMHUYECKHe CBOMCTBA OCHOBHBIX
COETMHEHUP-IJIEMEHTOB
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Pemenue 3amau no teMme: «l aioreHn»

[IpakTuky:
M

8bl4UCAEeHUe MaCcChl PACTBOPEHHOIO

BEILIECTBCOIEPKALLETOCS B OIPENEICHHON

Macce pacTBOpa M3BECTHON MacCOBOM J0JIEH;

- pacueTbl: OOBEMHBIX  OTHOUICHHH  Ta30B

- pacueThl: MacChl BEIIECTBA MM 00beMa Ta3oB I

M3BECTHOMY KOJMYECTBY BELIECTBA, MAcce WU

00BEM OJHOrO M3 YYACTBYIOIIUX B pEaKIUU

BEIIIECTB;

- pacueThl: TeII0BOro 3((eKTa peakuuu;

- pacueTrbl: Maccel  (0oObeMa,  KOJIMYECTBa

BELIECTB IMPOAYKTOB pEaKIMH, €CIH OJHO U3

BEILIECTB JIaHO U30BITKE (MMEET IPUMECH );

- pacueTbl: Macchl (00beMa, KOJTM4eCTBa

BEIIECTBIPOAYKTA PEAKIINH, €CIIA OJTHO U3

BEIIECTB JJaHO B BUAPACTBOPA c
OINPEIECIIEHHON MacCOBOM JloJ1e

[PaCTBOPEHHOIO BEILIECTBA;

- pacyeThl: MACCOBOW MJIM OOBEMHOMN JOJU

BBIXOITPOAYKTA PEAKLIUU OT TEOPETUUECKU

BO3MOJKHOT0;

- pacdeTbl: MacCOBOM J0JU (Macchl)

XMMHUYECKOICOEMHEHMSI B CMECH;

COCTaBJICHIEC €II0YeK . TIE€HETUYECKOU
HCOPIraHUYCCKNUX COCAMHCHHUIN

1]

CBJI

- pacueThl: Macchl BEIleCTBa MM 00beMa ra3oB I
W3BECTHOMY KOJMYECTBY BELIECTBA, MACCE HIIHU
00bEM OJHOTO U3 YYAacTBYIOIIMX B PpEaKUUU
BELICCTB;

- pacyeTsl: TeroBoro 3 dexra peakiuu;

- pacueTsl: Macchl  (oObema,  KOJIUYECTBa
BEILIECTB IPOAYKTOB pEaKIMM, €CIU OJHO W3
BELIECTB JIaHO U30bITKE (MMEET IPUMECH);

- pacueTsl: Macchl  (oObema,  KOJUYECTBa
BELIECTB TNPOAYKTAa pEaKkluu, €cld OJHO U3
BEILIECTB JJAHO B BUJl pacTBOpa C OIpe/eIeHHON
MacCcOBOH JI0JI€ paCTBOPEHHOTO BELIECTBA;

- pacueThl: MacCOBOW MM OOBEMHOM JTOJU BBIXO
[POAYKTA PEAKLIUU OT TEOPETUUECKH BO3MOXKHOIO;
- pacyeTsl: MaccoBOM J0JIN (maccnr)
XMMHUYECKOT COEIMHEHHUS B CMECH;

- COCTaBJICHHE IIETIOYEeK TI'eHeTHYeCKOl CBS3
HEOPraHUYECKUX COCTMHEHUI
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Pemienue 3amau mno Teme: «lloarpymma kwucnopona,
BOJIOPOI»

[IpakTuky
M

8blUUCIEeHUEe MAaCChl PAaCTBOPEHHOTO
BEIIECTBCOJIEPKAIIETOCS B ONPEIEICHHOMN
Macce pacTBOpa M3BECTHON MacCOBOM J10JIEH;

- pacueTbl: OOBEMHBIX  OTHOUICHHH  Ta30B
- pacyeTbl: MacChl BELIECTBA WM 00BbEMa ra3oB Il
M3BECTHOMY KOJMYECTBY BEIECTBA, Macce WU
00BEM OJHOTO U3 YYaCTBYIOIIMX B pEaKIUU
BEIIECTB;

- pacueThl: TEIIOBOTo 3(h(eKTa peaKiuu;

- pacuerbl: Macchl (oObema,  KOJMYECTBa
BELIECTB IPOJYKTOB pEaKLUU, €CIU OAHO U3
BEIIIECTB J1aHO N30BITKE (MMEET MPUMECH );

- pacuetsl: Maccel  (oObeMmMa,  KOJIMYECTBA
BELIECTB MPOAYKTAa PEAKIUH, €CIU OJHO U3
BELIECTB JJaHO B BUJ PACTBOPA C OIpENEICHHON
MacCOBOH J10JI€ paCTBOPEHHOT'O BELIECTBA,

- pacyeThl: MacCOBOW WJIM OOBEMHOMW JOJIH BBIXO
MPOAYKTa PEAKLIUU OT TEOPETUUECKU BO3MOXKHOIO;
- pacuersl: MacCcoBOM 0N (maccer)
XMMHUYECKOI COEIMHEHHUS B CMECH;

- COCTaBJICHHE I1IETIOYEeK TEeHETUYECKOW CBs3
HEOPraHUYECKUX COCTMHEHUI

IT

15 XapakTepucTUKa HEMETAJIIOB ITIaBHBIX ITOATPYIII U UX Jlekuust | Xapakmepusoeams.

COeMHEHMH (MoArpyMna a30Ta, MOATrPYIa yriiepoa) - P-dNEMEHTEL (HOArpyNnNa aseTd M IOArpym
yriaepoja), MX mnosioxkeHue B Ilepuoanueckoit
cucteM /.. Menneneena;

- o0mue XUMHYECKHe CBOMCTBA  MPOCTBIX
BEIIECTB HEMETAJIIOB!
- o0mue XMMHUYECKHE CBOWCTBA OCHOBHBIX
COEIMHEHUP-3JIEMEHTOB
16 Pelmenye 3a1a4 [0 TeMe: IlpakTuKy- 6bi4uciIenue Macchl PAaCTBOPEHHOIO
M BEILIECTBCOIEPKALIETOCS B ONPEACICHHON



«[Toarpynma azota»

Macce pacTBOpa ¢ U3BECTHOM MacCOBOU J0JIEH;

- pacuyeTbl: 00BEMHBIX OTHOILLEHUH ra30B Mp
XUMHUYECKUX PEaKLUsX;

- pacueThl: Macchl BEeIeCTBa WM 00beMa ra30B
1 U3BECTHOMY KOJINYECTBY BELIECTBA, Macce
I 00bEMOIHOTO U3 YUACTBYIOIIUX B PEAKIINH
BEIIIECTB;

- pacueThl: TeIIOBOro 3((eKTa peakiuu;

- pacyeTbl: Macchl (00beMa, KOJIMUecTBa
BELIECTB MPOJAYKTOB PEAKIIMU, €CIIA OJTHO U3
BEILIECTB JIaHO U30BITKE (MMEET IPUMECH );

- pacueTbl: Macchl (00beMa, KOJTM4eCTBa
BELIECTB MPOAYKTa PEAKIIMH, €CIIU OJTHO U3
BEIIECTB JaHO B BUAPACTBOPA C ONPEICTICHHON
MacCOBOM JI0JIe paCTBOPEHHOTO BEIIECTBA,

- pacyeTbl: MaCCOBOM WJIM 0OBEMHOM 101N
BBIXO IPOJYKTA PEAKIIUH OT TEOPETUUECKHU
BO3MOKHOT0;

- pacyeTbl: MacCOBOM J10JIH (MaccChl)
XMMHUYECKOI COEIMHEHNUS B CMECH;

- COCTaBJICHUE IIENIOYEK TeHETHUECKO CBSI3
HEOPraHMYECKUX COSTUHEHUN

17

Pemenue 3amgad no teme: «lloarpynmna yraepoma»

[IpakTuky!
M

8bIUUCAEHUe MaCChl PAaCTBOPEHHOTO
BEIIECTBCOJIEPKAIIETOCs B OIPEIEICHHON
Macce pacTBOpa W3BECTHON MacCOBOM JI0JIEH;

- pacueThl: OOBEMHBIX  OTHOIICHHWA Ta30B
- IPXUMHYECKUX PEaKLUX;

- pacyeTbl: MacChl BELIECTBA WM 00beMa ra3oB
1 U3BECTHOMY KOJINUECTBY BELIECTBA, Macce
W1 00BEMOIHOTO U3 YUAaCTBYIOLIUX B PEAKLIUU
BELICCTB;

- pacdeTsl: Ter1oBoro 3 dexra peakiuuu;

- pacueTsl: Macchl (00beMa, KOJIM4ecTBa
BELIECTB IPOJLYKTOB PEAKIIMH, ECIIA OJTHO U3
BEIIIECTB J1aHO U30BITKE (MMEET MPUMECH);

- pacueTsl: Macchl (00beMa, KOJIMYecTBa
BELIECTBIPOAYKTA PEAKIINH, ECIIA OJTHO U3
BELIECTB JaHO B BUAPACTBOPA c
ONpENEICHHONM MacCOBOM JoJie
[PaCTBOPEHHOIO BEILIECTBA;

- pacueThl: MacCOBOM MM OOBEMHOMW JTOJIH
BBIXOITPOAYKTA PECAKIIUH OT TCOPETUICCKH
BO3MOKHOT0;

- pacueTbl: MacCOBOM JTOJIM (MaccChl)
XMMHUYECKOTCOSIMHEHHSI B CMECH,

- COCTaBJICHHE  LIEMIOYEK  I'€HETUYECKOU

CBJI:
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XapaKkTepuCcTUKa METAJIOB TOOOYHBIX MOATPYII U UX
COCTUHEHUN

1 Jlexkusa

- Xapakmepu3zoeamo:

- J-a7eMeHThI, UX TOJIOKEHHUE B

[Tepuoanueckocucreme /.M. Menneneesa;

- 0o0IIMe XUMHUYECKUE CBOMCTBA MPOCTHIX

BELIECTBHEMETAJIIOB:

- 00IIMe XUMUIECKHE CBOMCTBA OCHOBHBIX
COEIMHEHU

-3JIEMEHTOB

19

Pemenue 3amad no teme: «XapakTepucTUKa METAJIIIOB
MOOOYHBIX MOJATPYIIT U UX COCTUHEHUI

1 [IpakTuky
M

8blYUCIeHUe MAaCChl PAaCTBOPEHHOTO
BEIIECTBCOJICPKAIIETOCS B OMPEIEICHHOMN
MAacCe pacTBOpa M3BECTHON MacCCOBOM JI0JIEH;

- pacyeTbl: OOBEMHBIX OTHOIICHMH  Ta30B
- pacyeTbl: MacChl BEIIeCTBA UM 00beMa ra3os Il
M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WU
00bEM OJHOTO HU3 YYAacTBYIOIIMX B pEaKUUU
BEIIECTB;

- pacueTbl: Macchl (0OBema, KOJUYECTBA
BEILIECTB MPOAYKTOB pEaKIMM, €CIH OJHO U3
BELIECTB JIaHO U30bITKE (MMEET IPUMECH);

- pacuerbl: Macchl (0OBema, KOJUYECTBa
BELIECTB NPOAYKTAa peakluu, €cld OJHO U3
BELIECTB JJaHO B BUJ pacTBOpa C OIpENeIeHHON
MacCOBOH J10JI€ paCTBOPEHHOT'O BELIECTBA;

- pacdeTbl: MacCOBOM MM OOBEMHOM JOJU BBIXO
MPOJIyKTa PEAKIIUH OT TEOPETHYECKH BOZMOKHOTO;
- pacyeTsl: MaccoBOH J0JIN (maccnr)
XUMHAYECKOT COCTMHECHUS B CMECH;

- COCTaBJICHHE IIETIOYEK T'E€HETHYECKON CBA3
HEOPraHWYECKNX COETMHEHUI

1]

Tema 4. Opranunueckas xumus (10 gacos)
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Teopust CTpOCHUSI OPraHMYECKUX coequHeHM. 3oMepust

Cemunap

- 3HAMb U NOHUMAMb. TPUHAITIEKHOCTh
BCIICCTB Kpa3JII/I‘IHBIM KJ1accaM OpFaHI/IquKI/IX
COCTMHCHMIA,

- TOMOJIOTH, U30MEPBI;

- CTPOCHHUE OPTraHUYECKUX COCIMHECHHUI;

- XHUMHYECKHUE PEAKIIUU B OPraHUYEeCKON

XUMHNHU, UMCXaHNU3MbI

21 yrﬂeBoﬂopoﬂm - QJIKAHBbI, AJIKCHBI, IUKJIOATIKAHbI, TUCHBI HGKI_[I/IH - 6blnOJIHéRHUue yNpa)xxHCHUU U TPCHHUPOBOYHBIX
3agann no wmarepuairam EI'D  mo Tewme:
«YTIIEBONOPOABI  OCMBICIUTH  3aJaHUE U
HanboJIee TPYTHBIC BOIIPOCHI
22 Pemtenue 3agau mmo reme: [IpakTuky
«IIpenenbHbie M
YTJIEBOAOPOIBI»

- OonpeAciCHHE  MOJICKYJISIPHOH  (hPOPMYIIBI
BEIIIECTBA,

- pacuyeTbl: OOBEMHBIX OTHOIICHHWH Ta30B IIp

XUMHYCCKHUX PEaKIIUX;

- pacyeThl: MacChl BEIIECTBA UM 00beMa ra3oB

[ M3BECTHOMY KOJIMYECTBY BEILIECTBAa, Macce

Wi 00BEM OJTHOTO U3 YYAaCTBYIOUINX B PEAKIIHH

BEILIECTB;

- pacyerbl: Macchl (0oObeMa, KOJIUYECTBa

BEILIECTB MPOJYKTOB pPEAKLUUU, €CIH OJHO U3

BEIIECTB JIaHO U30BITKE (MMEET MIPUMECH );

- pacueTpl: Macchl (0oObeMa, KOJMYECTBa

BEILIECTB MPOAYKTA pEaKIUU, €CIU OJHO U3

BEILIECTB J]aHO B BHJI PACTBOpA C OIMPECICHHOU

MacCOBOM J10JI€ paCTBOPEHHOTO BEIIECTRA;

- COCTaBJICHHUE LIENOYEK T€HETHUECKOM CBSI3U

OPraHn4YCCKUX COCIMHCHNHU

- Ka4C€CTBCHHBIC pCaKknuun Ha
HCKOTOPBIHCOPTaHNYUCCKHUEC COCANHCHUSA
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Pemrenue 3agad omn treMe:
«HenpenenbHbie
YTIE€BOJOPOABD)

[IpakTuky:
M

MOJIEKYJISIPHOU (hopMyIIbI

orpeJiesieHIe
BEIIIECTBA,

- pacyeTbl: OOBEMHBIX OTHOLIEHUH Ta30B IIp
XUMHYECKHUX PEaKIIUsX;

- pacueThl: MacChl BEIIEeCTBA MM 00beMa Ia3oB Il
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIU
00BEM OIHOTO W3 YYACTBYIONIUX B pEaKIUU
BEIIIECTB;

- pacyeTbl: Macchl (00beMa, KOJIMYECTBA BEILIECTB
[POJYKTOB PEaKIUH, €CIIU OJHO U3 BEIIECTB AaHO
M30BITKE (MMEET MPUMECH);

- pacueTbl: Macchl (00beMa, KOJIMYECTBa BEIIECTB
[POJYKTa PEAKIMH, €CIIK OJJHO U3 BEIIECTB JaHO B
BUJl pacTBOpa C OMpPEIEIICHHON MaccoBoil aose
PaCTBOPEHHOIO BEILIECTBA;

- COCTaBJICHHE IIETMOYEK TEeHETUYECKOW  CBS3
OpraHUYeCKUX COCTUHEHHU;

- Ka4CCTBCHHBIC peakuuu Ha
HCOPIraHUM4CCKHUEC COCANMHCHU A

HEKOTOPBI

24

ApomaTtnueckue

YTIEBOIOPOIbI

CemuHap

- 6bINOJIHEHUe YIPAOKHEHUN U TPCHUPOBOYHBIX

3a1aHUII0 Marepuanam EI'D 1o
TeMe: «ApOMaTHYECKH

YIJIEBOJAOPOABD), OCMBICIUTh 3aJaHHe |
Hau0OJI TPYTHBIE BOIIPOCHI

25

Kucnoponcoaep:xaiiue opraHndeckue CoeAMHEHUs

(cpaBHUTENbHASI XapaKTEPUCTHKA CIIUPTOB, aJIbJACTUIOB

1 KapOOHOBBIX KHCIIOT)

Jlexuusa

- 6bINOIHEHUE YIPAKHEHUN U TPEHUPOBOUHBIX
3amanuno marepuaiam EI'D mo teme:
«Kucnopoaconepxamnopranndeckue
COETMHEHUS», OCMBICIIUTD 3a/laHue Hanboee
TPYJIHbIE BOPOCHI
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Pemrenue 3agau

[IpakTuky:
M

- OIpElEICHUE MOJIEKYJIIPHOU (POPMYJIBI
BEIIIECCTBA,

- pacueTbl: OOBEMHBIX OTHOILUEHHH TIa30B IIp

XUMHUYECKHUX PEaKLUsX;

- pacueThl: Macchl BEIEeCTBAa M 00beMa ra30oB II

W3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WU

00bEM OIHOTO W3 YYACTBYIOIIMX B pPEaKLUUH

BCILIECTB;

- pacuetsl: Maccel  (0oObema,  KOJIMYECTBa

BEILIECTB IPOAYKTOB PEAKLUU, €CIU OJHO U3

BEIIECTB J1aHO N30BITKE (MMEET MPUMECH );

- pacueTsl: Macchl  (oObema,  KOJIMYeCTBa

BELICCTB IPOAYKTa pEaKLUUH, €CIH OJHO U3

BELIECTB JAaHO B BMJI pacTBOpPA C OIPENEICHHOU

MacCOBOH JI0JI€ paCTBOPEHHOTI'O BELIECTBA,

- COCTaBJICHHE IIETIOYEK TIEHETUYECKON  CBS3

OpraHUYE€CKUX COECTUHEHHUI;

- KayeCTBEHHbIC pEaKkUMM Ha  HEKOTOPbI

HEOPraHNYECKUE COCTUHEHUS

27

Pemenue 3agau

[IpakTuky
M

- OIIpelEelICHUe MOJIEKYJISIPHON (opMyIbI
BEIIIECTBA;

- pacueThl: OOBEMHBIX OTHOIIEHWH Ta30B TIp

XUMHUYECKUX PEaKIMsX;

- pacueThl: Macchl BEIeCTBa UM 00beMa ra3oB I

M3BECTHOMY KOJMYECTBY BEIECTBA, Macce WIIN

00bEM OJHOrO M3 Y4YacTBYIOIIMX B pEaKLUU

BEIIICCTB;

- pacuerhl: Maccel (oOBeMa,  KOJHWYECTBA

BEIIECTB TPOJIYKTOB pEAKIUH, €CIH OIHO U3

BELIECTB JIaHO U30BITKE (MMEET IPUMECH);

- pacueTrpl: Maccel  (oOBeMa,  KOJHWYECTBA

BEIIECTB TPOAYKTA PEaKIMH, €CId OJHO U3

BEIICCTB JITAHO B BHJ PacTBOpa C OIMpPEeIIEHHON

MaCCOBOM JI0JI€ PACTBOPEHHOTO BEIIECTBA;

- COCTaBJICHHE IIEMOYEK TECHETHYECKOW  CBS3

OpPraHUYeCKUX COeAMHEHHI;

- Ka4CCTBCHHBIC pe€akunuun Ha HEKOTOPLbI
HCOPraHU4CCKUEC COCANHCHUA



28 A3oTcoiepKallue OpraHnyecKue COeTMHEHUS U 1 CemuHap |- 6bIn0JIHeHUe YIPAXKHEHUH U TPDEHUPOBOYHBIX
OMOJIOrMYECKH Ba)KHBIE BEILIECTBA salaHuIo MatepnataM EI'D mio Teme:
«A30TCONIEP)KALIOPTAaHUYECKUE COCAUHEHUS U
OMOJIOTMYECKH BaKHBIOPTAHHUECKUE
COCITMHEHUS», OCMBICIIUTD 3aJlaHue Hanboee
TPY/JHBIE BOIIPOCHI
29 Pemenue 3agau 1 IIpakTuKy OIpPE/ICICHUC MOJIEKYJIIPHOU (hOpMyJIbI
M BEIIIECTBA;
- pacdyeTbl: OOBEMHBIX OTHOIIEHWH Ta30B IIp
XUMHUYECKUX PEaKLUsX;
- pacyeThl: MacChl BEIIECTBA WM 00BbEeMa Tra3oB I
W3BECTHOMY KOJIMYECTBY BEIECTBA, MAacce WIH
00BEM OJHOTO W3 YYaCTBYIOIIUX B PEAKINH
BCIIICCTB;
- pacyeThl: Macchl (00beMa, KOJIMYECTBA BEIICCTB
[IPOJYKTOB PEAKIIUH, €CIIU OJHO M3 BEIICCTB JIAHO
130bITKE (MMEET IIPUMECH);
- pacueTbl: Macchl (00beMa, KOJIMUYECTBA BEIIECTB
MPOJYKTa PEaKIMK, €CJIU OJJHO U3 BEIIECTB JAaHO B
BUJl pPacTBOpa C ONPEIEICHHON MaccoBOM 1ol
PaCTBOPEHHOIO BEILIECTBA;
- COCTaBJICHHE IIETOYEK TEeHETHYECKOW  CBS3
OpraHNYeCKUX COECTUHEHHUI;
- KayeCTBEHHbIE  peaKkIMH  Ha  HEKOTOPHI
HEOPraHMYECKUE COSAMHECHHUS
Tema 5. O600IIeHEe ¥ TOBTOPEHHE MaTepuaa 3a mKoIbHbIH Kype xumuu (10-11 kmaccer)(5 yacos)
30 OG6o01EeHne MaTepUaa 1o TEME MIKOJIBHOTO Kypca 1 [TpakTuky,
M

- KOMIIJICKCHOC IIPUMCHCHUC 3HAHHH 110 peIicHn
3a71a4 B HCCTaHHapTHOﬁ CUTYyalluH,
- PacUCThI IO TCPMOXUMHNYCCKHUM

«0611_12151 XUMHA» - pCHICHUC CIIOXHBIX 3aJay, p3.360p

TUTIMYHBIX OIIHOOK

YPaBHEHUSM.




31 OGoOmIeHne MaTepuana 10 TeMe HIKOJILHOrO Kypea| 1 IIpakTuky,
«Heoprannueckas XUMHs» - PEIIEHHE CIIOKHBIX 3a/1a4, M
pa3z00p THUIMHYHBIX OIMUOOK

KOMIUIEKCHOE TPUMEHEHUE 3HAHWUH IO PEUICHU
3a/1a4 B HECTaHAapTHOW CUTYaIUH;

- TCHETUYeCKass CBS3M B HEOPTaHUYECKOM
XUMHU (BBITIOJITHEHUE YIIPOKHCHHH )

32 OGoOImenne MaTepuana II0 TeMe IIKOJABHOro Kypea| 1 IIpakTuky,
«Oprannyueckas XUMHsD - PEIICHHE CIOXKHBIX 3a/1ad, M
pa3z00p THUIMHYHBIX OIMTUOOK

KOMIUIEKCHOE IIPUMEHEHUE 3HAHUH 110 PELICHU
3a/1a4 B HECTAaHAAPTHOM CUTYallUH;

- TCHETHYeCKas CBS3M B  OpraHUYeCcKOn
XUMU(BBITIOJHEHUE YIIPAKHCHHH )

33, 34 |\Umozoewiii konmpons 6 popme EI'D 2 Tectupos
aHue

TpeOoBaHusA K YPOBHIO MOATOTOBKH BBINYCKHUKOB 0 Pe3yJbTATAM OCBOECHHS MPOrpaMMbl (paKyJIbTATHBHOIO Kypca

«Pemenne 3agav 1nmo XuMmum»

3Harb/IIoHUMATE:

Basicnennmue xumuueckue nonamus

BBIABJIATE XapaKTCPHBIC ITPU3HAKA MMOHSATHH: BC€HOICCTBO, XUMHUYCCKHM QJICMCHT, aTOM, MOJICKYJIa, OTHOCUTECJIILHBIC aTOMHBIC U MOJICKYJIAPHBIC MacCChI,

HOH, HU30TOIlbl, XUMHUYCCKAA CBA3b, DJICKTPOOTPHUUATCIIBHOCTD, BAJICHTHOCTb, CTCIICHbL OKHUCJIICHHA, MOJIb, MOJISIpHAsA Macca, MOJIHpHBIﬁ 06’B€M, BCIICCTBA

MOJICKYJIAPHOT'O U HEMOJICKYJISIDHOTO CTPOCHMA, PAaCTBOPLI, DJICKTPOJIMTBI U HEBJICKTPOJIMTEI, SJICKTPOIUTUYCCKAA AUCCOoUalusd, TUAPOJIN3, OKUCIUTCIIL U

BOCCTAaHOBUTEJb, OKHCICHHE W BOCCTAHOBIICHHE, JJIEKTPOJH3, CKOPOCTh XMMHYECKOW peakluh, XMMHUYECKOe paBHOBecue, TerioBod 3ddekr peakiuw,

YIJIEPOAHBIA CcKeJeT, (yHKIMOHANbHAS TPyIIa, W30MEpPHs M TOMOJIOTHsS, CTPYKTypHash M TPOCTPAHCTBEHHas H30MEpHUSi, OCHOBHBIC THUIBI PEAKUIUi B

HEOPraHWYECKON U OpraHU4eCKON XUMUU;

BBIABJIATH B3AUMOCBA3HU HOHS[THﬁ, HCIIOJIb30BaTh BaYKHEHUIIIE XUMHUYSCKUEC IIOHSITHUS JUISL 00BSICHEHHS OTACIBHBIX (baKTOB n SIBJ'ICHI/II;’I;

MMPUHAIJIC)KHOCTH BEIICCTB K pa3JIMYHbIM KJIaCCaM HEOPraHUYCCKUX COGHHHGHHﬁ;
TOMOJIOTH, U30MEPHEI;
XUMHYCCKHE pE€aKIIuU B OpF&HH‘-IGCKOfI XUMHH.

OcHoeHble 3aKOHbL U meopuu xumuu:

MMPUMCHSATH OCHOBHBIC TIOJIOKCHUSA XUMHNYCCKUX TeOpI/If/i (CTpOCHI/ISI aTomMa, XHMHUYECKOH CBs3H, BHCKTpOHHTHHCCKOﬁ Jucconuan, KHCJIOT H



OCHOBaHUH, CTPOCHHS OPraHUIECKUX COSAMHCHUH, XUMHUSCKOW KMHETHUKH) JISI aHATTN3a CTPOSHUS U CBOWCTB BEIIIECTB;

- MMOHUMATh TPaHUIIbl IPUMEHUMOCTH YKa3aHHBIX XUMUYECKUX TEOPHUIA;

- noHuMath cMbich [lepuoamyeckoro 3akoHa J[.M. MeHzeneeBa v HCIIOJIB30BaTh €ro JUIsl KAYECTBEHHOTO aHalIu3a U 00OCHOBAHHUS OCHOBHBIX
3aKOHOMEPHOCTEU CTPOEHHUSI aTOMOB, CBOMCTB XUMHUYECKHUX 3JIEMEHTOB U UX COCIUHEHUH.

Baoicneiimue eewgecmea u mamepuainl

- KJIACCU(UIIMPOBATH HEOPTaHUUSCKHUE ¥ OPTAaHUYCCKUE BEIIECTBA 10 BCEM M3BECTHBIM KJIaCCH(DUKAIIMOHHBIM MMPU3HAKAM;
- 00BSICHATH 00YCIOBICHHOCTh MPAKTUIECKOTO MPUMEHEHHUS BEIECTB KX COCTAaBOM, CTPOCHUEM U CBOMCTBAMHU;
XapaKTePU30BaTh MIPAKTHUCCKOE 3HAUCHUE JAaHHOI'O BEIIECTBA;

- 0O0BSACHATH 00IIHE CITOCOOBI U IPUHIIUIIEI MTOJTyYeHUS Han0oJIee BaXKHBIX BEIICCTB.

Ymern:
Hazvigamo uszyuennvle eeujecmea no mpusuaiIbHoUl iU MeicOyHapoOHoll HOMEHKAamype.

OnpenensaTs/Ki1acCuPUIPOBATS!

- BHJI XUMHUYCCKUX CBsI3EH B COCIMHCHUAX U THUIL KpPICTaJ'IJ'IPI‘ICCKOﬁ PEIIETKU;

- IMPOCTPAaHCTBCHHOC CTPOCHUE MOJICKY I,

- XapaKkTep Cpelbl BOAHLIX PACTBOPOB BCUICCTB;

- OKHCIHTEIIb U BOCCTAHOBUTCIIb,

= MMPUHAAJIC)KHOCTH BEHICCTB K pa3JIMYHbIM KJIaCCaM HEOPraHUYCCKUX U OPTaHNICCKUX COGI[I/IHCHI/II‘/'I;

= TOMOJIOTH U U30MEPEI;

- XUMUYCCKHE pCaKuu B HeOpraHH‘leCKOﬁ n OpraHH‘leCKOﬁ XUMHHA (1'[0 BCEM U3BCCTHBIM KJ'IaCCI/I(bI/IKaLII/IOHHI)IM HpHSHaKaM).

XapakTepu30oBaTh:

- 5, P u J-3meMeHThI TIo uX noJioxkeHuto B [lepuoanueckoii cucreme JI.W. Menneneena;

- o0I1re XMMIUYECKUEe CBOMCTBA MTPOCTHIX BEUIECTB - METANIOB U HEMETAJLIIOB;

- 00111e XMMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX COSIMHEHHUH, CBOMCTBA OTACIbHBIX MPEACTABUTEIICH STUX KJIaCCOB,;
- CTPOCHHE U XMMHUYECKHE CBONCTBA N3YYEHHBIX OPTaHUYCCKUX COSTUHEHUI.

OOBICHATE:

- 3aBUCHMOCTH CBOMCTB XMMHUYCCKHX YJICMEHTOB M X CO@):[I/IHGHI/Iﬁ OT ITIOJIOKCHHU JJICMCHTA B Hepnozlnqecxoﬁ CHUCTEMCE I[I/I MeHZLeJ'IeeBa;
" / " u u u\

- MIPUPOIY XUMHUIECKOU CBSI3H (MOHHOH, KOBAJICHTHOHM, METAaJUTMIECKON, BOJTOPOTHOMN );
- 3aBHUCHMOCTH CBOICTB HEOPTaHUYIECKUX M OPraHMYECKUX BEIIECTB OT X COCTaBa U CTPOCHUS;



- CYIIHOCTb M3YYCHHBIX BHJ0B XUMHWYCCKUX peaKuHﬁ (SJICKTPOJIPITI/I‘ICCKOI;'I Jucconyanuu, HOHHOT'O O6MeHa, OKI/ICHI/ITCHBHO-BOCCTaHOBI/ITeHLHBIX) n
COCTaBJIAATh UX YPABHCHUA,
- BJIMAHUC PA3JIAYHBIX (baKTOpOB Ha CKOPOCTH XUMHUYECKOH PCaKyn U Ha CMCHICHHUC XUMHUYCCKOI'O PAaBHOBECHU.

Pemrate 3amaun:

- BBIYMCIICHHE MacChl pACTBOPEHHOT'O BEILIECTBA, COACPIKAILETOCS B ONPEIEICHHON Macce pacTBOpa ¢ M3BECTHOW MacCOBOM I0JIeH;

- pacyeTbl: 00bEMHBIX OTHOLICHUH ra30B MPH XUMUYECKUX PEaKIHsX;

- pacyeTs: Macchl BEIECTBA WIIM 00BEMa ra3oB IO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce WM 00BEMY OIHOTO M3 yYacTBYIOIIMX B PEaKINU
BEILIECTB;

- pacyeThl: TETUIOBOTO 3P deKTa PeaKITiu;

- pacdeTsl: Macchl (00beMa, KOIMYECTBA BEIIECTBA) MPOYKTOB PEaKIIMU, €CITH OJHO U3 BEUIECTB JaHO B H30BITKE (MMEET MPUMECH);

- pacyeTsl: Macchl (00beMa, KOJTHYECTBA BELIECTBA) MPOIYKTA PEaKIMH, €CIM OJHO W3 BEUIECTB AaHO B BHUJIE PACTBOPA C OMPElENIEHHON MaccoBOH
JI0JIei paCTBOPEHHOTO BELIECTBA;

- HAX0XJICHUE MOJICKYJIIPHON (OPMYJIbI BEIICCTBA;

- pacyeTsl: MacCOBOW MM OOBEMHOM JJOJIM BBIXO/A MPOAYKTA PEAKIIH OT TEOPETUIECKH BO3MOXKHOTO;

- pacueThl: MaCCOBOM J0JIH (MacChl) XMMUYECKOTO COSMHEHUS B CMECH;
JIEHTHOCTb, CTETICHb OKUCIICHISI XUMIYECKHX IIEMEHTOB, 3apsAbl HOHOB;

- COCTaBJICHHE IIEM0YEeK T'€HETUYECKOM CBA3N XUMUYECKIX COSIMHEHNH (HeOpraHniecKasi XUMHsI U OpraHUYecKas XUMHUSL).

MeToanuyeckne peKoOMeHAANHA

daxynbratuBHBIN Kype «Pewenue 3aday no xumuu, 11 knacc: noocomosxa xk EI'D no xumuu» MOXHO WCroib30Barh kak B 10, tak u B 11
KJ1acce.

OCHOBHOH akIIEHT IpH pa3pabdoTKe MpOrpaMMbl Kypca JAeiaeTcs Ha pelIeHHH 3ajad no Omokam: «Oomas xumus», «Heopranudeckas XUMHS»,
«Oprannyeckasi XMMHs»; BHUIMaHHE YAEISIETCS METOIUKE PEIIeHUs 3a1a4 yacTh | 6a30BOro ypoBHS CJIOKHOCTH M YacTH 2 BBICOKOTO YPOBHSI CJIOKHOCTH 110
KOHTPOJIbHOM3MEPUTENbHBIM MaTepraiam EI'D.

Takum 00pa3oM, MpH OpraHU3aLMM 3aHATUH YYUTEIIO CIEAyeT YACIUTh BHMMaHHE pa30opy HauOojee CIOXHBIX TE€M, IO KOTOPBIX LIKOJbHHKH
JIOITyCKAlOT MHOTO OIMHOOK. YKakeM MpOoOJIEeMHbBIE TEMbI IIKOJIBHOTO Kypca XMMHUH, TI0 KOTOPBIM CIIEJYET MPOBECTH JOMOJHHUTENBHBIE TPEHUHTH B PaMKax
3ansTHi (o pesynabratam EI'D 2007-2009 n 2010-2014 yueOHBIX TOJI0B):

Obwas u neopeaHuuecKas Xumus

. MexaHu3mbl 00pa3oBaHusl KOBaJIEHTHOH cBsa3u. CpaBHEHHE OCHOBHBIX XapaKTEPUCTHK KOBaJIEHTHOM M MOHHOW cBs3eil. Bomoponnas cBs3p (Ha
npruMepe HEOPraHMUECKUX U OPTaHUUECKUX coelMHeHnH). THUIbl KpUCTAJUIMYECKUX PELIETOK U (PU3NUECKUE CBOWCTBA BEIIECTB.

. Onpenennuts cTeNeHb OKUCIEHUS dJIEMEHTa B KOMIUIEKCHOM aHUOHE, kKaTHoHe. Onpe/eieHne CTETIeHN OKMCIICHUS aToMa YIiiepoda B OPraHUYeCcKIX
COEIMHEHMSIX.

. [Ipunauumn Jle-Illatense. @akTopsl, BIUAIONNE HA CKOPOCTh XUMHUECKON PEAKIIIH.

® Pacuersl o YpaBHCHUAM TCPMOXUMUUCCKUX peaKLII/Iﬁ



. Knaccugukanus okuciutensHO-BocCTaHOBUTENBHBIX peakuuii (OBP). Texnonorus paccraHoBku koddduuueHTtoB B ypaBHeHusix OBP. OBP B
KOTOPBIX 3a1eiicTBOBaHbI coenunenus d-snemenros (Mn, Cr, Fe).

. Koppo3zusi. DnexTponau3 pacTBOPOB COJIEH M OCHOBaHUM Ha KOHKPETHBIX MPUMEPax (IPOLYKThI BBIACICHHUS Ha KaTOAE U aHOAE).

. [IpaBuna 3amucyu MOJHBIX M COKPALICHHBIX MOHHBIX YpaBHEHHH. Y CIIOBHS HEOOPaTUMOCTH peakiuii ooMeHa. COOTBETCTBHE COKPALICHHBIX MOHHBIX
YpaBHEHUH MOJIHBIM MOHHBIM ypaBHEHUSIM. BO3MOKHOCTB CyIIECTBOBAHHUS T€X WM MHBIX MOHOB B pacTBope. OmpeneneHue cnadbIX KUCIOT U OCHOBaHMU.
ITonsitue pH. M3MeHeHNe OKpacKu MHIUKATOPOB.

. Llenmouku npeBpalieHU HEOPraHWNYECKUX COCAMHEHHI C ydacTHeM aMOTepHBIX OCHOBaHUI. PacTBOpuMbIe M HEPaCTBOPUMBI B BOAE OCHOBAHHS.

. O0pa3oBaHne KOMIUIEKTHBIX COSIMHEHUH B pacTBOpax (Ha MpUMEPEe COeTMHEHUH aMIOMUHUS U LIUHKA).

. O0pa3zoBaHue CpeTHUX, OCHOBHBIX U KHCIBIX couiell. Llemouku npeBpaleHuii HeOpraHu4ecKuX COeANHEHNH € Y4acTHEM KUCIOT U OCHOBAHHH.

. [Tonyuenue MetayuioB. B3anMmopeiicTBue MeTauIOB ¢ pa30aBlICHHBIMM M KOHII. KHCJIOTaMH. B3anMoneiicTBHE METajuIOB ¢ BOJOW, C pacTBOpPaMHU
coneit. [lepexomHpie METAIITBI TOOOYHBIX MTOATPYIIN U KX CBOWCTBA. B3anMoielicTBIie HEMETAIJIOB C KOHII. CEPHOU M a30THOW KHACIOTaMH.

. Crenuguyeckre CBOMCTBA psijia coeAMHeHnH HeMmeTawioB (Hanpumep, NHs, H,S uT.1.)

Opeanuueckas Xumus

. Omnpenenenue U30MEPOB U TOMOJIOTOB.

. Haszanus Bemects o Homenknarype MFOITAK. Coenunaenust, cogeprkamniye HECKOIbKO PYHKIIMOHATBHBIX TPYIIL.

. Knaccuduxarwst THIIOB M30Mepun (IpUMEPHI).

. Oco0eHHOCTH CTPOCHUS OPraHUYeCKUX coequHeHUM. [IoHsITHE O THOPUIU3AIIIH.

. CpaBHeHHE Ba)KHEHIINX XMMUYECKUX CBOWCTB YIJIEBOJOPOAOB passiniHbl KinaccoB. Hutposanue, cynbdupoBanue, n30Mepu3anus, NOIMMEpH3aLus,
KaTaJIUTUYECKOE OKUCIICHHE.

. ApeHsl 1 ux npousBoaHsle. [IpaBuino opueHTau 3amectTuTesei 06H30JIbHOTO KOJbIIA.

. CpaBHeHHUE Ba)KHEHIIINX XUMUYECKUX CBOWCTB KHCIOPOACOIEPKALINX COSTMHEHUI pa3IiniHbl KiaccoB. MHoroaromusie ciupthl. OOpa3oBaHue
KHUPOB. Briciine kapOOHOBbIE KUCIIOTHI (TIpee/IbHBIC U HETIPEIEIIbHBIE).

. YrneBozpl, XapaKTepHble XUMHUYECKHE peakuy. KauecTBeHHbIE PeaKuy.

. CpaBHeHUE BOKHEHITNX XMMUYECKAX CBOHCTB a30TCOAEPIKAIINX COSANHEHHN Pa3UUHBI KJIACCOB. AMHHOKHUCIIOTBI, XapaKTepHbIE XUMHUECKHE

peakinuu. AHWINH, XapakTepHbIe XMMUYecKue peakiui. KauecTBeHHbIE peakiny.
. YacTuus! anektpoduiisl U Hykineoduisl. O0pazoBanue kapo-katroHa. [IpaBuna MapkoBHUKOBa U 3aiiieBa (MX 0OBSICHEHUE C TOUKH 3PEHUS
MeXaHU3Ma XUMHUYECKON peakun). MexaHUu3Mbl HUTPOBaHUSI, AIKUIMPOBAHUS, XJIOPUPOBAHHS APEHOB U UX MPOU3BOIHBIX.

Opranu3zyst HOJATOTOBKY K 3aHATHUSM, YIHTEb MOXKET IOJIb30BAThCS IUTEPATYPOH, KOTOpas PUBEJICHA HUXKE.

B mpunoxenunsix 1-12 npuBoasTcs npuMepsl TPEHUPOBOYHBIX MAaTEPUAIIOB JUIsS OPraHU3ally NPaKTHYECKHUX 3aHATHi. B nmpunoxennu 13 npencrasiex
IpUMep UTOrOBOM KOHTPOJbHOH padoTel o marepuanam KMAos EI'D o xumun 2017 .

PaspabatsiBast 3ansATHs (aKyIbTaTHBHOTO Kypca «PeuieHue 3a0ay no Xumuuy pekOMEHIyeM OPHEHTHPOBATh Ha CIEAYHOIHe 00pa3oBaTesbHbIC
TEXHOJIOTHH:



Jlurepartypa

Hopmamuenas 6aza 31eKmugnozo Kypca

1. OO0s3aTenbHbBII MUHUMYM COJICpIKaHUs CpeaHero (MOJIHOTo) obmero odopasoBanus o xumun ([Ipukaz MunoOpazoBanust Poccuu Ne 56 ot 30.06.1999
T.).

2. degnepanbHbIi KOMIIOHEHT FOCY/IapPCTBEHHBIX CTaHAAPTOB OCHOBHOTO OOIIEro M cpeaHero (MoiHoro) odmero odpazopanus mo xumun (Ipukas
Muno6pa3zosanus Poccun Ne 1089 ot 05.03.2004 1.).

3. Crnenudukanys 3K3aMeHAIMOHHON pabOTHI IO XUMHUH €TUHOTO TocyaapcTBeHHoro 3k3amena 2015 ro.

4, KOI[I/I(I)I/IKaTOp QJICMCHTOB COACPKAHUA MO0 XUMHHU IJIs1 COCTABJICHHUA KOHTPOJbHBIX U3MEPUTECIIbHBIX MAaTCPHUAJIOB €AUHOTO rOCYyAapCTBEHHOI'0 3K3aMCHa
2015 ron.

Jumepamypa ona yuumensa (memooudeckas no noo2omoeke wkoavhukoe Kk EI'3 no xumuu)

1. [Iporpamma kypca xumuu anst 8-11 kmaccoB oOmeoOpazoBaTenbHBIX yupexaeHuit (aBrop [adpuensa O.C.) u mpuMmepHas mporpamma CpEeIHEro
MOJIHOTO 00IIero 00pa3oBaHus Mo XMMHH. ba3oBwili ypoBeHb (COOpPHUK HOPMATHBHBIX JOKYMEHTOB. Xumus /coctaButens O.J1./lnenpora, A.I'.Apkansera.
M. Ipodha, 2007).

2. Haiinexko B.W. Kak Hay4uTh IKOJFHUKOB PELIATh 33Ja4U [0 OPraHUYECKONU XUMHUH.

- M.: IIpocBemenue, 1992.

3. 3abpoauna P.U., Comosernkas JI.A.. KauecTBeHHBIE 337]a91 B OPTaHUYECKOM XUMUH.

- Benropon, 1996.

[Tax M. Anroputmsbl B 00yuernn xumuu. - M.: [IpocBemenne, 1993.

IIporacos I1.H., lluroBuu N.K. MeTonuka penieHus pac4eTHBIX 3a1a4 1o xumui. - M.: [Ipoceemenue, 1978.

Pomanosckas B.K. Perenune 3amau. - C-IlerepOypr, 1998.
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