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[TosicHuTenpHas 3anucka
Heob6xomumocTs pa3paboTku yueOHOro Kypca mis ydammuxcs 10-x m 11-x kimaccoB
«XuMHUS B 33/a4ax M YOPAKHEHUSX» OOYCJIOBJIEHAa TEM, YTO B COOTBETCTBHH C Oa3MCHBIM
y4eOHBIM IJIAHOM CPEAHEro (IOJHOT0) 00IIero 00pa3oBaHus XUMHHU 3a 2 T0J1a BBIIEISIETCS BCErO
68 wuacoB. B comepxanum kypca xumuu B 10-11-x Kjaccax mpeacTaBiI€Hbl TOJIBKO
OCHOBOIOJIAralolue XHMMUYECKHE TEOPeTUUYECKHe 3HaHWA, BKIIOYAIOUIME caMble o0Iue
cBeneHus. IloBepXHOCTHOE HU3yYeHHME XHMHUHM HE 0O0Jerdaer, a 3aTpyaHseT €€ YCBOCHHE.
Oco0eHHOCThIO TAaHHOTO Kypca SIBIISETCS TO, YTO 3aHIATHS UIYT HapauieIbHO ¢ H3yuYeHUEM Kypca
opranuueckoi xumuu B 10-oM Kitacce, U ¢ U3ydeHHeM Kypca oouieil xumuu B 11-om kitacce. 910
Ta€T BO3MOXKHOCTh TIOCTOSIHHO UM IOCJIENOBAaTeNIbHO YBS3bIBaTh yUEOHBIH Marepuasl Kypca ¢
OCHOBHBIM KypCOM, a y4alIuMcs MoJIydaTh Oosiee IpodYHbIe 3HaHUS MO mpeamery. [Iporpamma
Kypca TOCITY>KUT [UJIsl CYIIECTBEHHOTO YIiayOJeHHss W pacUIMpeHus 3HAHUM 10 XUMUH,
HEOOXOJUMBIX Ui KOHKPETH3allMM OCHOBHBIX BOIPOCOB OpraHUYEeCKOH, oO0meid u
HEOPraHMYECKON XUMHH U JUIS OOIIEro pa3BUTHS YUSHUKOB.
Ienpb kypca:

e pacmupeHue 3HaHHUH, popMHpOBaHNE YMEHHUIH M HABBIKOB Yy  YYalllUXCS IO PEIICHUIO
pacueTHBIX 3a/1a4 M YINPaKHEHWW 10 XMMHUH, Pa3BUTHE MO3HABATEIBHON aKTHBHOCTH H
CaMOCTOSITEIbHOCTH.

3amauu Kypca:

e yriyOJeHHEe U pacIIupeHue 3HAHUH 110 XUMHUH

® 3aKpENHUTh YMEHUS U HABBIKA KOMIUIEKCHOTO OCMBICIICHUS 3HAHUM U UX IPUMEHEHHIO TIPU
peIlIeHUH 3a7]a4 U yIPaKHEHUH;

® UCCIIeZIOBATh U AaHAJM3UPOBATH AJITOPUTMBI PEIICHUS TUITOBBIX 3a]1a4, HAXOUTh CIIOCOOBI
peteHusi KOMOMHUPOBAaHHBIX 33]1a4;

e (QopmupoBaTh 1LIETOCTHOE NPEACTABICHHE O MPUMEHEHHUH  MaTeMaTHYeCKOTO
anmapara Mpu peleHIH XUMUYECKUX 33]1a4;

® pa3BUBATh y YYaIIUXCS YMEHHS CPaBHUBATh, aHAIM3UPOBATH U JIENIaTh BHIBOJIBL;

e cnocoOCTBOBaTh (POPMHUPOBAHUIO HABHIKOB COTPYAHHWYECTBA B IPOIECCE COBMECTHOM
paboThI;

® Pa3BUTh UHTEPECHI YUAIUXCS, YBICKAIOIIMXCS XUMUEH.

Kypc 6asupyercss Ha 3HaAHUSAX, MOTYYa€MbIX YYalIUMHUCS MPH H3YyYEHWU XMUMHHA B OCHOBHOM
HIKONIe, ¥ He TpeOyeT 3HaHHUS TEOPETUYECKUX BOIPOCOB, BBIXOMAIIUX 32 PAMKHU HIKOJBHOMN
nporpaMMbl. B TO ke BpeMs il YCHENTHOW pealn3aluy 3TOr0 Kypca HEO0OXOAMMO, YTOOBI
pebsTa Brageny BaKHEHIIMMU BBIYUCIUTENBHBIMI HAaBBIKAMH, alTOPUTMAMU PEIICHUS TUITOBBIX
XUMHYECKHX 3a/1a4, yMENIW TPUMEHATh INPH PEUICHWH 3a/ad BaKHEHIHMe (QHU3UYECKUue Hu
XUMHUYECKHE 3aKOHBI.

B kauectBe OCHOBHOW (hOpMBI OpraHuzaluy Y4eOHBIX 3aHATUN Mpeularaercs MpOBEIEHUE
CEeMMHApOB, Ha KOTOPBIX J1aeTCs KpaTKoe OOBSICHEHHWE TEOPETHUECKOro MaTepuana, a Tak Ke
penenue 3a1a4 1 yIpaxHEeHU! 110 TaHHOM TeMeE.

JI71s1 OBBILIEHUS. HHTEpECa K TEOPETUYECKUM BOIIPOCAaM U 3aKPEIUICHHs U3yUYEHHOIO0 MaTepuaa,
MIPEAYCMOTPEHBI YPOKH-NPAKTUKYMBI I10 COCTABJIEHHUIO CXEM NPEBPAIIECHUN, OTPAKAIOIINX
TEHETUYECKYI0 CBs3b MEXIYy KJIacCaMM HEOPraHMYECKUX M OpPraHUYECKUX BEILIECTB W
COCTaBJICHUIO PACUETHBIX 3324, C YKa3aHHEM CIIOCOOOB UX PEILEHHUS.

[Tpu pa3paboTke mporpaMMbl TMpeaAMeTa akIeHT JeNalcs Ha T€ BOIPOCH], KOTOpble B 0a30BOM
Kypce XUMHH OCHOBHOM M CpEIHEH IIKOJIBI PacCMaTpHUBAKOTCA HEAOCTATOYHO IOJHO WM HE
paccMaTpUBAIOTCS COBCEM, HO BXOJAT B IPOTrPaMMBbI BCTYIIUTENbHBIX IK3aMEHOB B BY3bl. 3a1auu
U YOpaXKHEHUS MOAOOpaHbI, TaK YTO 3aHATUS MO UX PELIEHUIO0 MPOXOAST NapajuleIbHO C
M3y4aeMbIM MaTepHalloM Ha ypokax. bonbmmHCTBO 3a1auy u ynpaxsHeHuil B3ato u3 KlMIMos no
EI'D npeapiaymux jiet, 4To NO3BOJISET MOATOTOBUTH yuamuxcs kK caade EI'D.
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VYuebublii Kypc «XuUMHS B 3a7adyaX M YIPaKHEHHUSIX» COBMECTHUM C IPOrpaMMOin
H.H.I'app. (Ilporpamma xypca xwumuum st 10-11kmaccoB)u  yueOHO-METOIUYESCKUM
koMIuiekToMB.B. Epemun, H.E. Ky3pmenko.

DJIEKTUBHBIN Kypc «XUMHUS B 33Jja4ax M YIPAKHEHUIAX» peaHa3zHadyeH i yyamuxcs 10-11-p1x
KJIacCOB U paccunTaH Ha 34 yacoBB 10kiacce u 34 yaca B 11 kiacce
(1 gac B Hepemo B 10 m 11 kmaccax).

TpebGoBaHMsI K YPOBHIO IMOJATOTOBKH BBIITYCKHUKOB

B pesynbrare n3ydeHus MnpeaMera YYeHHUK JOJDKEH

3HaTL/IOHUMATh

Baxneiinme XMMUYECKUE MOHITHSA: BEIECTBO, XMMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJa, Macca

aTOMOB W MOJICKYJ, MOJb, MOJISIpHAs Macca, MOJSPHBI 00BbEeM, JJIEKTPOJIUTHYCCKAS

JUCCOLIMAIUS, TUIPOJH3, JJICKTPOIH3, TEIUIOBOH HS(PQEKT peakiuu, HSHTAIBIHSI, TEIUIoTa

0o0pazoBaHMs, XHUMHYECKOE pPABHOBECHE, KOHCTAHTA pPAaBHOBECHS, YIJEPOIHBIN CKEJeT,

(G yHKIIMOHATBHAS TPYITA, TOMOJIOTHS, CTPYKTYPHASI U TPOCTPAHCTBEHHASI U30MEPHSI,;

OCHOBHBIE 3aKOHBI XMMHHU: 3aKOH COXPAHEHUS MAaCChl BELIECTB, NMEPUOJUUYECKUN 3aKOH, 3aKOH

MOCTOSTHCTBA COCTaBa, 3aKOH ABOTrajipo, 3aK0oH ['ecca, 3aKOH JEHCTBYIOIIUX MAacC B KHHETUKE U

tepmoauHamuke; Kiaccudukanuio u HOMEHKIATypy: HEOPraHMYECKUX W OpPraHu4ecKux

COCIMHEHU;

YMeTh

Ha3piBarh: n3ydeHHbIE BEMIECTBA IO «TPUBUAIBHON» U MEXKIYHAPOIHON HOMEHKIIATYPE;
Onpenensatb: BAJIGHTHOCTh U CTENEHb OKUCIICHUS XMMUUYECKUX AJIEMEHTOB, XapaKTep Cpelibl B

BOJIHBIX PacTBOpPAX, OKUCIUTEIb U BOCCTAHOBUTEIb, HAIIPABICHUE CMEIIECHUS PAaBHOBECHUS MOJ

BIIMSTHUEM Pa3IUYHBIX (DAKTOPOB, H30MEPHI U TOMOJIOTH, TPUHAIJICKHOCTh BEIIECTB K Pa3IMIHBIM

KJIacCaM OPraHUYEeCKHX COCMHECHUMN;

[TpoBOAUTH pacyeTsl M0 XUMUYECKUM (OpMyJIaM M YPAaBHEHUSM PEaKIUii;

OCyIIEeCTBIATh CaMOCTOSITCNIBHBIN TOMCK XMUMHYECKONH WH(OpPMAMA C WCIOJIb30BAHUEM

pa3IMYHBIX HMCTOYHHUKOB (CIIPAaBOYHBIX, HAyYHbIX M HAYYHO-TIOMYJSPHBIX  U3JaHU,

KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTEepHETA)

Jluteparypa:

1. Xumust: nmpakTUKyM mo opranuueckoid xumuu. 10-11xmacesl/ coct. H.W. Tynun. - Boarorpan:
Yuyurens, 2006

2. Xumus: npakTukyM 1o obmeit xumuu. 10-11xknacesl/ coct. H.W. Tynun. - Bonrorpan: Yuurens,
2006

3. 3agayHuK ¢ «TOMOIIHUKOMY. 10-11kmaccsl: mocobue i ydammxcs o01eo0pa3oBaTesbHbIX
yupexaenuii / H.H.I'apa, H.W. T'abpyceBa. —M. : [Ipocsemenne, 2009

4. YuuMcs pemiath 3aaayu mo xumuu. 8-11 kmaccel/aBT.-cocT. P.A. bouapuukoBa. —13x1.2-e. -
Bonrorpan: Yuurens, 2016

5. lBetkoB JI.A. Opranundeckas xumus: Yueb. /s 10-11km. o6meobpazoBar.yued. 3aBeICHUIA. -
M.: I'ymanur. U3n. Hentp BJIAJJIOC

6. Kypcsl o Bei6opy: BeiOOp 3a Bamu / Pen.-coct. JL.I .IlpoitueBa.-M.: LlenTpxummnpecc, 2007.

7. HU. Tynuna. YrnyOneHHOe H3Yy4Y€HHE OTAEIbHBIX TeM OOIIeld XUMHH»; OMyOJIHMKOBaHA:
Xumus. 10-11 kiaccsl: cOOpHUK JIEKTUBHBIX KypcoB/aBT.-cocT. B.E. Mopo3os. — Bosrorpan:
Yunrens, 2007.

8. Xumust ans rymanurapueB. 10,11 xiaccsl: anextuBHbIM Kypc / coct. H.B. Ilupmmna. —
Boarorpan: Yuurens, 2007
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Kanennapno-rematnueckoe manuposanue 10xmacc 35 yacos (1 yac B Hepemno)

Ne | HaumeHoBaHHE TEMBI DJIEMEHT coaep KaHus Jlata Jlata
/1 TUTaH. daxr.
1 Baenenue. Posb u MecTO pacyeTHBIX 3a/71a4 B YcnoBHBIE 0003HAUCHUS, HA3BAHUS U CIUHUIIBI U3MEPECHHS (PU3UICCKIX
cucteMe 00y4YeHHUsI XMMUU U TIPAKTUICCKOMN KU3HHU. BEJIMYMH, MX B3aUMOCBS3b. [ [prOIMKeHHbIC BEIYUCIICHUS, TIPAaBUIIA
Turmsl 3a1a4. OKPYTJICHUS.
2 Beraucnenus ¢ ucmnoib30BaHUEM TTOHATHI OO0mue peKOMEHJAINH K PEIICHHIO ¥ 0()OPMIICHHUIO PACYECTHBIX 3a]1ad.
«KOJMYECTBO BEIIECTBA», UUCIO ABOTAIPO», AHanu3 XUMHUYECKON 3a7a4H.
MOJIIpHAsi Macca, MOJIIpHbIN 00BEM.
3 YcraHnoBiieHHE MTpOCcTenel (opMyJIbl BEIIECTBA M0 | XUMHUYECKUE (HOpMYITBL: TpocTernas (3MIUpHUIEcKast), MOJICKYIIpHast
MAaCCOBBIM JOJISIM 3JIEMEHTOB C UCIIOJIb30BaHUEM (uctunHas, OpyrTo-hopmyna),rpaduueckas, CTpyKTypHasi, SJEKTPOHHASI.
a0COTFOTHOW ¥ OTHOCHTEIHHOU TJIOTHOCTH (Dn2,Dsosn.,Do2,D ~2 1 1p.) BeiBog ¢popmynisl BemecTBa Ha OCHOBE
BEIIIECTBA. MacCOBOM J0JIM 3JIEMEHTA, OTHOCHUTEJIbHOM IJIOTHOCTH IO Ipyromy rasy,
Macce, 00beMy o01Iel (hopMyIie TOMOJIOTHYECKOTO PsiJia OPTaHUUYECKUX
COEJIMHEHUH.
4 BreiBox (hopmyiibl BemecTBa o OTHOCHTEIBLHOM BriBo hopMyIbI BeliecTBa MO KOJUYECTBY BEIIECTBA IIPOYKTOB
IJIOTHOCTU U Macce (00beMy UITH KOJTUYECTBY) cropanusi, o011eil popmysie TOMOIOTHYECKOTO Psiia OpTaHUIECKIX
MPOAYKTOB CrOPAHUS. COCJIMHEHUH.
5 N3omepus 1 HOMEHKIIATypa OPraHUYECKUX Bunbl uzoMepun: npocTpaHCTBEHHAs M CTPYKTypHast. [IpocTpancTBeHHas
COCTMHEHMI n3omepus u e€ Bunbl. HoMeHknatypa: TpuBuaibHasi, COBpeMEHHas.
6 VYpok-ynpaxxHeHHe 10 0TPabOTKE HABBIKOB [IpaBuna cuctemaTuyecKor HOMEHKIIATypbl. Hanmcanue cTpyKTypHBIX
COCTAaBJICHHS] ©30MEPOB M X Ha3BaHUH bopmys H30MEPOB
7 Pacyetr 00beMHBIX OTHOIIICHUH Ta30B MPU Pemenune 3agau
XUMUYECKUX PEAKIIUSIX
8 Breruucnenus maccel (KoJudecTBa, 00beMa) PacueTsl 10 XUMHUYECKUM YPaBHEHUSM C UCIIOIb30BAHUEM PA3JIMYHBIX
BEIIIECTBA 110 U3BECTHOMY KOJMYECTBY (Macce, BennuuH. (3a7a4u ¢ UCIIOJIH30BAHUEM MaTepuraja 1o OPraHuIeCcKOn
00BEMY) OJTHOTO U3 BCTYMUBIINX B PEAKIIHIO WIIN XUMUH)
TTOJTYYMBIITUXCST BEIIECTB.
9 Brruncienune Macchl, KOJIUYECTBA MU 00beMa CrerneHb YHCTOTHl OCHOBHOTO BEIeCTBA(BEIIECTBA, BCTYIAIOIIETO B
MPOJIYKTa PEaKIMH 110 U3BECTHOM Macce, KOJMYECTBY | PEAKIIHIO), COJAEPIKAIIEro MPUMECH, OTIPEIEIIETCS MAaCCOBOM T0JIeH
WM 00bEMY HCXOJIHOTO BEIIECTBA, COJEPIKAIIETO JTAaHHOTO BEIlleCTBa B HaBeCKe cMecH. Perenue 3agau
MIPUMECH.
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10 | Beruncnenue MaccoBOii Wi 00BEMHOM JI0JM BbIXoJa | MaccoBas A0Sl MPaKTUYECKOTro Beixoaa. OObeMHast 101 MPaKTHIECKOTO
IIPOJYKTA PEAKLUU OT TEOPETUYECKH BO3MOXKHOTO. BbIX0ozAa. Penmenue 3anay
11 | Pacyersl mo XMMHYECKUM ypaBHEHHUSAM, CBA3aHHbIE C | MaccoBas 10 paCTBOPEHHOTO BellecTBa. Pemenne 3anayq
MacCOBOM J0JIEH PACTBOPEHHOIO BEILIECTBA
12 | Beiuncnenue maccol (00beMa WIIM KOJIMYECTBA) Ecnu ogHO U3 pearupyroimux BELIeCTB B3STO B U30BITKE, TO pacuyeT MacChl
IIPOYKTA PEAKLIMH, €CIIU OJTHO U3 PEarupyronmx (oO6bema, KoMYecTBa BEIIECTBA) MPOAYKTA PEAKIIMH OCYILIECTBIISIOT IO
BEIIECTB J1aHO B U30BITKE. Mmacce (00beMy, KOJIMYECTBY BELIECTBA) TOTO PeareHTa, KOTOPbIi BCTYIIII
B PEaKILMIO NOJHOCTLI0. Pemenne 3amau
13 | Pacyersl 10 TEPMOXMMHYECKUM YPABHEHUSIM TepMoxuMHUeCKOe ypaBHEHHE, TEINIOBOM APPEKT XMMUUECKON peakLny.
14 | XuMunyeckue peakliuyd B OpraHMYECKON XUMUU ITonsTne o peaknusax coenquHeHus. [IoHsATHE O peakUsAX OTIIEIIICHUS.
Peakuun nzomepuzanuu. [Ipasuino MapkoBHukoBa. Peakiiuu
apOMATHYECKOU CHCTEMBI U YIIIEBOAOPOJIHOIO PaJuKaIa.
OpuenTupytoliee feiicTBue 3amectutesneil B 06H30JbHOM KOJIbIIE
(opuentanTtsl | u Il pona).Bemonsenue ynpaxuenuii
15 | [lonsaTHE O HUKIOAIKaHAX [Muknoankansl. CTpoeHHe, U30MEPU,
HOMEHKJIaTypa ¥ CBOMCTBA. BpinonHeHwe 3a1aHuit
16 | AnkagueHbl Ankanuensl. CTpoeHue MoJiekys. M3omepus 1 HOMEHKIIaTypa.
XUMHYECKHE CBOMCTBA aJIKaJUECHOB. Brinonnenue 3ananuii
17 | Kayuyk Kayuyk B mpupone. CpolicTBa kayuyka. CocTaB U CTpPOCHHE HATypaJIbHOIO
Kay4yKa.
18 | benson u ero romonoru DNEeKTPOHHOE CTpoeHue OEeH30a U €ro TOMOoJIOroB. XMMHUYECKHE CBOMCTBA
TOMOJIOrOB OeH301aBrInonHeHue 3a1aHuit
19 | Xumuyeckue CBOMCTBA YIJIEBOJIOPOJOB M CIIOCOOBI XapakTepHble XUMHYECKHUE CBOMCTBA YIIIEBOJOPO/IOB: AJIKAHOB,
UX TOJY4YEHHS. LIMKJIOAJIKAHOB, AJIKEHOB, INE€HOB, AJIKUHOB, ApOMATHYECKUX
yIII€BO0POA0B (O€H3071a 1 TOyos1a). BeimonHeHHe 3a1aHuii
20 | CxeMsl peBpalleHuil OTpaKAIOLINX TeHETHUECKYI0 | XMMHUYEeCKHe CBOWCTBA YIJIEBOJIOPOJIOB U CIIOCOOBI MX MOTydeHus. Cxembl
CBA3b MEXAY YIJIEBOJOPOAAMU: OTKPBITHIE, IIPEBPAILECHHI, OTPAKAFOIINE TE€HETUYECKYIO CBSI3b MEXKY
3aKpBIThIE, CMEILIAHHBIE. YIIEBOJOPOAAMHU: OTKPBITHIE, 3aKPHITHIE CMEILIAHHBIE
21 | YpOoK-npakTHKyM IO COCTABJICHUIO CXeM BeimosnHenue 3a1aHui
[IPEBPALLCHUH, OTPAXKAKOIUX N'EHETUYECKYIO CBS3b (Pabota B rpynmax u napax)
MEXY YIIIEBOJOPOAaAMU
22 | IlepepaboTKa yrieBOIOPOTHOTO CHIPhS [Teperonka Hedru. Kpexkunr neprenpoaykron. Kokcoxumuueckoe
ITPOU3BOJICTBO.
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23 | XapakTepHble XUMHUYECKHE CBOMCTBA NPEIEIbHBIX | XUMUYECKHUE CBOMCTBA KHUCIIOPOLOCOAEPKALLINX OpraHUYECKUX
OJTHOATOMHBIX U MHOT'OaTOMHBIX CIHMPTOB; ()€HOJIA U | COEAMHEHUH U CIOCOOBI UX MOTYYEHUS.

CTIOCOOBI UX NOTYUYECHUS BrInonHenue 3anaHuii

24 | XapakTepHble XUMHUYECKHE CBOMCTBA aJlbJETU]IOB,

IpeJebHbIX KapOOHOBBIX KHCIIOT, CI0KHBIX 3(UPOB
Y CTIOCOOBI MX TOTY4EHUsI.

25 | CxeMbl IpEBpAILCHUI OTPAKAIOIIUX T€HETUYECKYIO
CBS3b MEXKAY YIVIEBOAOPOAAMU U CxeMbl HpeBpaH.[eHHﬁ, OTpaXarome rcHETUYCCKYIO CBA3b MCKIY
KHCIIOPOACOJECPKAINMA OPraHUYECKUMU BCIIECTBAMM: OTKPBITBIC, 3aKPBIThIC CMCIIAHHBIC.

COCIMHEHUSIMU: OTKPBITHIE, 3aKPBIThIC, CMEILIAHHBIE. 5
26 | Ypok-npakTukyM (DKCIEPUMEHT) Brmonmenye sajanui
27 | Cnoxuble 3¢pupbl. Kupsl. YTiaeBoasl. JKupbl Kak nuTaTenbHbIE BEIIECTBA. ['MIpOIN3 M TMAPUPOBAHHUE >KUPOB.
Moromue cpeacrsa. Oxpana okpyxawoomend cpeasl. Kpaxman — kak
nuTaTenpHoe BemiecTBo. CTpoeHue yriieBooB. lIpuMeHeHue yrieBoJoB.
ArieTaTHOE BOJIOKHO.BrIonHenue 3agaauil

28 | Xumuueckue CBOMCTBa a30TcoJepkKalux | XMMUYECKUE CBOMCTBA Aa30TCOAEpXKAILUX COEAMHEHHUS U CIIOCOObI HX

COEZIMHEHUS U CIOCOOBI UX MOJTYUYESHHUS. IIOJIyYEHUS.
Breimonnenue 3agaHuii

29 | I'enernueckas CBsA3b AMUHOB C IPYTUMH KJIaCCaMHU
OPraHNYeCKUX COCTMHEHUIN

30 | I'enernueckas CBS3b aMUHOKHUCIIOT C IPYTUMHU CxeMBI IpeBpaIICHN i, OTPAKAIOLINE TCHETHIECKYIO CBS3b MEXKIY
KJ1aCCaMH OPraHu4eCKuX COC}II/IHCHI/Iﬁ BCIICCTBAMM: OTKPBITBIC, 3aKPbITBIC CMCIIAHHBIC

31 | A3oTconepxaiire reTepolrKINIecKue COeTUHCHHS

Brinonaenue 3amanumii

32 | CxeMBl IpeBpalIeHU 110 TEME « A30TCOAEpKALUE
COEJIMHEHUS)

33 | IloHATHE O BBICOKOMOJIEKYISPHBIX COEUHEHMSIX. CuHTe3 OpraHMYecKuX COeAMHEHUH B 1abopaTopuu, Ha IPOU3BOJICTBE.
OcCHOBHBIE METO/IbI CUHTE3a IOJIMMEPOB. ITonmy4yeHnue opraHu4ecKOro COETMHEHMS ONPEAEIEHHOTO CTPOEHUS U3
[Honustuien. IonunponuieH. OTJIMYAIOLLET0Cs OT HErO 110 CTPOECHUIO COEIUHEHUS ITIOCPEACTBOM OJHOMN
®denopopMabIeruIHbIe CMOJIBI. WJIM HECKOJIBKMX XMMHYECKUX peakiuil. [lenouku npespameHui

34 | CuHTeTHYECKHE KayYyKH U CHHTETUYECKUE BOJIOKHA. | (PELIEHUE 3aYETHBIX 3a/1a4 M YIIPAKHEHUH)

(penieHue 3a/1a4 ¥ ypaxHEHH)
35 | IlonBenenue UToros BeIcTyIuieHne yqammxcs
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KanengapHo-rematnueckoe mutanuposanue 1 1kiace 34 yac (1 yac B Hezento).

Ne HanmeHoBaHue TEMbI DJIEeMEHT CO/IepKAHUS Jlata Jlara
/11 TJ1aH. (dakr.
Tema 1. Xumudeckuii amemeHnt (3)
1 Ctpoenue aroma. M30TomBbI. Anpo u anekTpoHHas 0007109Ka. DIEKTPOHBI U IPOTOHBL. MHUKpOMUpP U Makpomup. [lyanusm
YaCTUIl MUKPOMHUPA.
Pemenne 3agau
2 OCHOBHBIE ITOHATHUA U 3aKOHBI XUMUK | PelieHue 3aay ¢ mpuMeHEHUEM 3aKOHA COXPAHEHHUSI MACChI BEIIECTBA, 3aKOHA MOCTOSIHCTBA
COCTaBa, 3aKOHA COXPAHEHUS SHEPTUU.
3 Pacuérsl ¢ npuMeHeHueM ypaBHeHus | Pemienne 3amaq
MengeneeBa — Kiaitnepona
4 Oco0GeHHOCTH pa3MEIICHUS ®uU3NYECKHIA CMBICIT KBAHTOBBIX YHCE (TJIaBHOE, OPOUTAIBHOE, MATHUTHOE CITMHOBOE
SIIEKTPOHOB 110 OPOUTAIAM B aTOMax KBaHTOBBIE uncia). [lorsTre atomHON opOuTany. 3aceneHrne aTOMHBIX opOuTanei
MaJIBIX ¥ GOJIBIIMX HEPHOJIOB snexTpoHamu. [IpuHIun MuaIMyMa SHepruu, puHnwmn [laynu u npaBuio XyHza.
Brimonnenue 3agaHnuii
5 CrpykTypa nepuoandeckoit cuctembl | CTpyKTypa NEpUOAMYECKOM CHCTEMbI XUMUYECKUX dieMenToB [, M. Menneneesa.
XUMHYECKHX d1eMeHToB J1. U. OrnpeneneHre CTPOSHUS aTOMa [0 UX KOOpJIMHATaM. BeinonHeHue 3aqaHuit
Menpaeneena.
6 BajleHTHOCTE U CTEIIEHh OKUCIICHUS BanenTHsble a5ekTpoHbl. BanieHTHOCTE. BaneHTHbIe BO3MOKHOCTH aTOMOB. [ IpyunHa BbIciIei
BaJICHTHOCTH aTOMOB, BAJICHTHOCTh JIEMEHTOR ITPY 00pa30BaHUM XMMUYUESCKOU CBSI3U T10 JIOHOPHO-
AKIETITOPHOMY MEXaHM3MY, Tparueckre CXeMbI CTPOSHHS BHEIITHHX MIEKTPOHHBIX CJIOSB aTOMOB XHMH-
YeCKHX AIEMEHTOB B BO30Y)KIEHHOM M HEBOROYXKIEHHOM COCTOSTHUH. BEITIOTHeHHE 3aaHnii
7 (OCHOBHEIE BHIIBI XUMHWYECKON CBSI3H, Byt XMMHYECKO CBSI3M B TIPOCTBIX M CJIOXKHBIX BEIIECTBAX, CXEMbI 00Pa30BaHUsI BEIIECTB C PATNIHBIMU
MEXaHM3MBI MX 00pa30BaHus BHUJIAMH CBSI3H, MEXaHU3M 00pa30BaHMs JOHOPHO-AKIICIITOPHOM, KOBAJICHTHOM CBsI3H, 0COOCHHOCTH
BOZOPOHOM CBS3U
Honnas xumMudeckasi CBS3b M HOHHBIE KPUCTAJUTMUSCKHE pereTku. KoBaneHTHass XuMudecKas
8 TuIbl KPUCTATUIMYECKUX PEMIETOK U . .
o CBSI3b U €€ KJIacCH(UKAIMSL: [T0 MEXaHU3My 0O0pa3oBaHus (0OMEHHBINH U JOHOPHO-
CBOMCTBA BCILCCTB AKIIETITOPHBIN ), TIO AIEKTPOOTPUIIATENIEHOCTH (TIOJISIpHAS M HEMOJISIPHAS ), TI0 CTIOCO0Y
MepEeKPBIBaHU YIEKTPOHHBIX OpOUTael (CUrMa | 1), 10 KPaTHOCTH (OAMHApHAA, ABOWHAS,
TpoiHas, moyTopHas). [lonsipHOCTH CBSA3M M MOISPHOCTH MOJIEKYbl. KpucTammdeckue
PELIETKY JJIs BEIIECTB € ATOM CBA3BIO: aTOMHAs U MOJIEKYJIsipHast. MeTaminyeckas
XUMUYECKas CBSI3b U METAIIMYECKAsl KpUCTAITMYECKas pelieTka. BomopoaHas cBsi3b:
MEKMOJICKYJIIpHAS U BHYTPUMOJIEKYIIApHas. MeXaHnu3M 00pa30BaHUs dTOU CBS3HU U €€
3HauyeHue. FloHHas CBs3b KaK MPEAEIIbHBIN Cllydail KOBAJIEHTHOM MOJSPHON CBSI3H; IIEPEXO.L
OJIHOT'O BHJIA CBS3U B IPYTOil; pa3Hbie BUJbI CBSI3e B OJIHOM BELIECTBE.
BrimosiHeHne TECTOBBIX 3alaHHI
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9 XapakTepUCTUKNA XUMUYECKOH CBSI3H. OCHOBHBIC XapaKTePHCTHKH XUMUUecKol cBsi3u (HachlmaemMocTs, monsapu3yeMocTb,
HaIpaBJICHHOCTH). BEITIOTHEHNE 3aMaHui
10 IIpocTpancTBEHHOE CTpOCHUE sp® - rubpuM3anKs y aIKaHoB, BOJbI, aMMHAKa, ajIMasa.
MOJIEKYJI HEOPraHUYECKUX U sz - 1"1/16p1/11[1/13au1/151 y COCIMHEHU I 6opa, AJIKCHOB, apC€HOB, JMCHOB, Fpa(bI/ITa.
OpraHHYECKHX BEIIECTB. Sp - ruOpUIM3aIKs y COeIMHEHNI OEpUILINS, aJIKMHOB, KapOuHa. I eoMeTpHst MOJIEKYIT
Ha3BaHHBIX BEIIECTB.
Brimonnenue 3a1anuii
11 JlucniepcHbIE CHCTEMBI. [onsTHe 0 AUcTepcHBIX cucteMax. [lucnepcnonHas cpena u aucrnepcHas ¢asa. JleBaTs THIIOB
CHCTEM M MX 3HAUEHHE B MPUPOJE U KU3HU YeloBeKa. JlucrnepcHas cucTema ¢ XUJIKON cpeiou:
B3BECH, KOJUTOMIHBIE CUCTEMBI, UX Ki1accudukaris. 3omu u renn. DPdext Tuaaas.
Koarynsmusa. Cunepesuc. MoneKymsipHble B HCTHHHBIE PACTBOPBI.
12 3a7a4M C UCIOJIB30BAHUEM PA3HbBIX Pemenve 3anau
CroCco0O0B BBIPAKECHHS KOHIIEHTPAIIIH
pacTBOPOB.
13 Pacuérrl, cBI3aHHEIC C Perrenye 3amaa
MIPUTOTOBJIEHUEM PACTBOPOB.
IIpaBuio cmenieHust pacTBOPOB,
(«TIpaBUIIO KpECTay).
14 Kpucramoruaparsl Pemenue 3anau
15 Knaccudukanus XuMruaeckux IToHsITHE O XUMHUYECKOM peaklnu, €€ OTINYUE OT SIACPHON peakuu. Peakuuu
peaKuii B OpraHuIeckKoi u AIUTOTPOTIM3ANMY ¥ H30MepH3annd. Peakium, uaymye ¢ i3MEHEHHEM COCTaBa BEIIeCTBa: 10
HEOPraHUIECKOH XMMHH. YHUCITy U XapaKTepy pearupyronmx U 00pa3yoNIuXcs BemecTB (pa3ioKeHns, 3aMelIeHN,
oOMeHa, coeTMHeHus ); 1o u3MeHeHuro creneHeit okucnenus (OBP u ne OBP); no TeroBomy
addekty (3K30- U IHIOTEPMHUUECKHE); 10 (Pa3e (rOMO- U reTePOTreHHbBIC); TI0 HAPABJICHUIO
(oOpatumble U HEOOpATUMEIE); TIO UCTIOIH30BAHMIO KaTaian3aTopa (KaTaIUTHIeCKHe U
HEKaTaIUTUYECKHE); TI0 MEXaHNU3MY (paJrKaJbHbIe M HOHHBIE); IT0 BUJLy SHEPTHH,
WHUNUUPYOLIEH peaknnio (poToXuMuuecKe, paJuaoHHbIe, YIEKTPOXUMUYECKHE,
TEPMOXHUMUYECKHE).
Brinonnenue 3amaduit
16 CKOpOCTh XMMHYECKUX PEaKLUH. ITonsitue 0 ckopoct. CKOPOCTh FOMO- U F€TEPOTreHHOI peaKiuil. DHEePrus aKTUBALIUN.
MDakTOpHI, BIUAIONINE HA CKOPOCTH dakTophl, BIUSIONIAE HA CKOPOCTh PEAKIIMIA: IPUPOJIa PEarupyIONIUX BENIECTB, KATAIN3aTOPEI,
peaKIHii. TeMIeparypa, KoHIeHTparws. Karanus roMo- u reTeporeHHbli, nX MexaHu3Mbl. DepMEHTHI, UX
CpaBHEHHE C HEOPTaHMYECKUMU KaTaiu3aropamMu. IHTHOUTOPHI U KATATUTUYECKUE SITIBI.
[ToBepXHOCTH CONPUKOCHOBEHUSI PEarupyONINX BEIECTB.
Brinonnenue 3aganuid.
17 XHUMHYECKOE PAaBHOBECHE. [lonsiTHE 0O XMMHUYECKOM paBHOBeCHHU. PaBHOBeCHBIE KOHIICHTpaMU. JJMHAMUYHOCTD
paBHoBecus. KoHcTanTa paBHOBecHs. DakTOPbI, BIUSIONNE HA CMEIIEHHE PABHOBECUSI:
KOHIIEHTpauus, AasjieHue, remneparypa. [Ipunnun Jlelllatense. BeinosnHeHue 3ajaHui.
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18

[Tpou3BOACTBO CEPHOM KUCIOTHI
KOHTaKTHBIM CITOCOOOM.

HpOMBIH_U'ICHHOC IMOJIYYCHUC XUMHUYCCKUX BCUICCTB HAa IPUMEPEC MPOU3BOACTBA CCpHOfI
KHUCJIOTHI. HpI/IHLII/IHLI XUMHYCCKOI'O ITPOU3BOJACTBA
XHUMHYECKOE 3arpsI3HCHUC 0pr>KaIOH1€I>'I CpC€Abl U €ro NOCJICACTBUSA

19

OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE
peakiuu(OBP).

Crenens okucienus. Knaccudukanus peakiuii B CBETe 3IEKTPOHHOH Teopun. OCHOBHBIC
norsitusas OBP. Metozp! coctaBienus ypasHeranii OBP: MeTon anexTpoHHOTO 6ananca, MeTox
nonrypeaknuii. Brnusaue cpenbl Ha npotekanne OBP. Knaccudukamms OBP. OBP B
OPraHNYeCcKON XMMUU. BhINOJHEHNE 3aJaHUI.

20

DIIEKTPOTUTHYECKAs JUCCOIHALIHS.

(©.1.)

DIEKTPOIUTHI U HEIJIEKTPOIUTHL. MeXaHu3M AIIEKTPOIUTUYCCKON JUCCOLUUALIUU C PA3ITUYHBIM
BUAOM cBs13U. CBOMCTBA KATHOHOB M aHUOHOB. KHCIIOTHI, coli, ocHOBaHMUS B cBeTe . /1.
Cremnenp O.J].1 €€ 3aBHCHMOCTB OT NIPUPOIBI AICKTPOJINTA U €ro KOHIeHTparmu. Koncranra
nuccornmanuu. CtynenyaTas aucconuanusi. CBOWCTBa paCTBOPOB AIIEKTPOIUTOB. BrInonHeHue
3aJJaHuH

21

Bonxopoanslii mokasaress.

Hucconuanus Boael. Koncranra e€ nuccounanuu. Monnoe npousseaenue Boasl, BogopoaHsiit
nokasarens - pH. Cpezpl BOOHBIX pacTBOPOB JIEKTPOIUTOB. 3HAUEHNE BOJIOPOJHOIO
MoKas3arest 1J1s XHMUYECKHX M OMOJIOTHYECKUX MPOLIECCOB.

22

I'maponus.

[onsTne ruaponusa. [ Maponn3 opraHuYecKUX ¥ HEOPraHUUECKUX BEILECTB (TalOreHaJIKaHoB,
CIIOKHBIX A(UPOB, YTrIeBo10B, OenkoB, AT®D) u ero 3HaueHue. [ uaponus coneii - Tpu cirydasi.
Crynenuatslii runponns. Heobpatumelii rugponus. [Ipakrudeckoe 3HaUeHUE THIPOIIN3A.
Brimonnenue 3agaHuil

23

Mertaniel.

ITonoxeHue MeTanIoB B IEPUOANUECKON CUCTEME U CTPOEHUE X aToMOB. [IpocThie BemecTBa-
METaJUIbl: CTPOECHUE KPUCTAIJIOB M METAJUINYECKasi XUMHUYecKas CBsi3b. Ayuorponus. O0mue
(u3nUecKre CBOMCTBA METAJUIOB M BOCCTAHOBHUTEIBHBIC CBOWCTBA MX: B3aUMOJICHCTBHE C
HEMeTallaMy (KHCIOPOAOM, TaloreHaMHt, CEpOi, a30TOM, BOJOPOAOM), C BOJIOH, KUCIIOTAMH,
pacTBopamHu coJieid, OpraHM4eCKUMH BELIECTBAaMHU (CIIUPTaMH, TajloreHajJKaHaMH, (peHosom,
KHCIIOTaMu), co mienouyaMu. OKCHJIBI U THUPOKCHIBI METAINIOB. 3aBUCMOCTH CBOMCTB 3THX
COEIMHEHMH OT CTeTIeHeW OKHCIEHHS METaIIOB. 3HAYEHHE METAJIJIOB B MIPUPOJIE U KUZHU
OpPTraHHU3MOB.

24

Koppo3sus Meramios

[onsTHE KOppOo3uu. XUMHYECKas KOPPO3usl. DIEKTPOXUMHUIEcKask Koppo3ust. CrocoObl
3aIUTHl METAJUIOB OT KOPPO3HH.

OO6ure criocoObl MOTyYeHHsI METAIJIOB. MeTaulbl B PUPO/IE. METAJUTYPIrUs U €€ BUIIBL: TUPO-
U THAPO- BIIEKTPOMETAILTYPrHsl. DIEKTPOIN3 PACIUIABOB U PACTBOPOB COCIUHEHUI METAIIOB U
€ro 3HaueHue.

25

Pacuérsl o Teme «IIeKTpOIn3»

BrimmoniHenwne 3amaHuii

26

Hemerasibr.

[TonoxxeHue HEMETAIOB B IEPUOANUECKOM CUCTEME, CTPOCHUE UX ATOMOB.
DIEeKTPOOTPHUIIATENIEHOCTE. IHepTHBIE ra3pl. HemeTais! - mpocThie BemecTBa. ATOMHOE U
MOJIEKYJISIPHOE CTPOCHHE MX. AIIIOTpOIus. XMMUYECKHE CBOIICTBA HEMETAIIOB.
OkucnuTeIbHbIe CBOMCTBA: B3aUMOJICHCTBHE C METANIaMU, BOAOPOJIOM, MEHEE
3JIEKTPOOTPULIATEILHBIMU HEMETAJIIAMH, HEKOTOPBIMU CJIIOKHBIMH BEIIECTBAMH.
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BoccranoBuTenbHbIE CBOMCTBA HEMETAIJIOB B PEaKIHSIX cO (PTOPOM, KUCIOPOAOM, CIIOKHBIMH
BEIIECTBAMU-OKHUCIUTENSIMH (a30THON M CEpHOU KUCIOTaMH U 1p.). Bonopoausle coenquaenus
HeMeTaloB. [loaydeHne ux cuHTE30M U KOCBEHHO. CTpOEHNE MOJIEKYJ M KPUCTAJUIOB 3TUX
coenuHennil. usnueckue cpoiictBa. OTHOMIEHUE K Bofie. VI3MeHeHue KMCIOTHO-OCHOBHBIX
CBOWCTB B nepuojax u rpynnax HeconeoOpa3zyroye 1 coeo0pa3yromnue OKCHIbL.
Kucnoponnsie kucinoTsl. MI3MeHeHHE KUCTOTHBIX CBOWCTB BBICIINX OKCUAOB U THIAPOKCHIIOB
HEMETAJJIOB B IEPHOAAX U TPYNIaX.
27 Kucnotel oprannueckue u 3aBHCHUMOCTb CBOMCTB KHCJIOT OT CTETICHU OKHUCIICHUS HEMeTalIa.
HEOPraHMYECKHE. Kucnots! B cBeTe npotosntudeckoi Teopun. ConpsKeHHbIE KUCIOTHO-OCHOBHBIE TIAPHI.
Knaccugukanus opraHnuecKiX 1 HEOpraHMIeCKUX KUCIoT. OOmre CBOHCTBa KUCIIOT:
B3aMMOJICHCTBUE OPraHNIECKUX U HEOPTaHMUECKUX KUCIIOT C METalIaMH, OCHOBHBIMHU H
amM(pOTEepHBIMU OKCHJAMH U THIPOKCHIAMH, C COJISIMH, 00pa30BaHNE CIOKHBIX 3(QHUPOB.
Oco0eHHOCTH CBOWCTB KOHIIEHTPUPOBAHHOMW CEPHOI M a30THON KUCIOT. OCOOEHHOCTH
CBOMCTB YKCYCHOW U MypaBbUHOW KHUCIIOT.
Brinonnenue 3aganui
28 AMdoTepHBIE OpraHuvYecKue U AmdoTepHbIe COeIUHEHUS B CBETE MIPOTOIUTHUECKON T€OpUH. AMPOTEPHOCTH OKCHIOB U
HEOPraHNUYECKUE COCTUHEHHUS. THUAPOKCHUIOB IIEPEXOAHBIX METAJIJIOB: B3aMMOACUCTBUC C KMCJIOTAMU U IICJI0YaMHU
29 IToHsiTHE 0 KOMILIEKCHBIX KommiekcooOpa3oBaress, TUTraHAbl, KOOPAMHAIIMOHHOE YUCIIO, BHYTPEHHSS cepa, BHEITHSS
COCIUHEHUSIX ctepa. HomeHnknarypa nanaeix coenuaeHuit. [Ipumepsl coequaennii. AMQoTepHOCTh
AMUHOKHCJIOT: B3aUMO/ICHCTBHE aMUHOKHUCIIOT CO II[eJI0YaMH, KUCIOTaMH, CIIUPTaMH, JIPYT €
Ipyrom (oOpa3oBaHHe MOJUNENTHIOB), 00pa30BaHUE BHYTpEHHEH con (OUTTOISIPHOTO HOHA
30 I'enetudeckas cBsi3b MeXIy Kiaccamu | [IoHATHE O FEHETUYECKON CBA3HM M T€HETHYECKMX PsA/IaX B HEOPTAaHUYECKON M OPraHUYECKOM
OpPraHUYECKUX U HEOPTAaHUIECKUX xumud. ['eHeTnyeckue pAAbBI METaJl1a (Ha MIpUMEPE KaJIblLUA U ncene3a), HEeMCETall1a (CepI)I "
COeIMHEHMNH. KPEMHH:), IEPEXOIHOT0 dJ1eMeHTa (IIMHKa). ['eHeTnueckne psibl M TeHETHYECKas CBA3b B
OpPTraHNYECKON XUMHHU (COeTUHEHUS IByXaTOMHOTO0 yriepoza). EAnHcTBO Mupa BemecTs.
Brinonnenue 3amanuit
31 enoyku npespaicHu, Brinonnenue 3aganuit
OTpaXKarollre FeHETUYECKYIO CBA3b
MEXAY KJIacCaMU HEOPTraHUYECKUX U
OpPraHNY€eCKUX BEIIECTB.
32 XUMHSA 1 DKOTOTHA. Xumuueckoe 3arps3HeHue oKpyskaromiei cpenpl. Oxpana rugpocdepbl OT XUMUIECKOTO
3arpsisHeHust. OXpaHa IMOYBbI OT XUMHUYECKOTO 3arpsizHeHus. Oxpana atMocdepsl OT
XUMUYecKoro 3arpszHeHus. OxpaHa (Qiaopsl v ¢payHbl OT XUMUIECKOTO 3arps3HEHHS.
BuotexHoorus v reHHas UH>XEHEPHsL.
BricTyniieHus yqammxcs
33 XUMUS U IOBCEIHEBHAA JKU3HD Homamrasist anrreka. Moromue u auctsue cpeactsa. Cpeactsa 00pbObI ¢ OBITOBEIMHU
yeJoBeKa HaceKoMbIMU. CpelicTBa IMYHOM F'MTHeHbl 1 KOCMETHKU. XUMUS U HIIa. MapKupoBKa
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YIIAaKOBOK IMUIICBLIX U TUTUCHUYCCKUX IMMPOAYKTOB U YMCHUC UX YUTATh. DKoJIorus JKHJIMIIA.
XUMHS 1 TeHETHKA YSJI0BEKa.
BI)ICTyrIJ'IeHI/Iﬂ ydaluxcst

34

ITonBenenue UTOros

BI)ICTYHJ'ICHI/DI yJyalmuxcs
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Camoananus.
1. Ha xakoM coaeprkaTeslbHOM MaTepuaie?
- Ha marepuane opranudeckoit u oomieit xumuu (10,11 kmacce).
2. Yem coneprkanme Kypca OyeT KaueCTBEHHO OTJINYaThCs OT 6a30BOro Kypea ...7
-coaepxkanuu Kypca xumuu B 10-11-x Ki1accax mpeacTaBieHbl TOJIBKO OCHOBOIOJIATAI0IINE
XMMHUYECKHE TEOPETUYECKHE 3HaHU, BKIIIOYAIOIIKE caMble o0mue cBenenus. [loBepxHOCTHOE
M3YyYeHUE XUMHUU HEe 00JIeTYAEeT, a 3aTPYAHSET €€ YCBOCHHE
3. Kakumu y4eOHBIMH U BCIOMOTATEIbHBIMU MaTepUaiaMu odecrieueH?
1. lumakTrueckue MaTepralibl 1o opranndeckor xumuu i 10 -11kmaccoB Tarapckoit
00111e00pa30BaTEIbHOM HIKOJIBI
2. XuMusi: IpaKTUKyM 110 opranudeckoit xumun. 10-11kmaccel/ coct. H.W. Tynun. - Bonrorpan:
Yuurens, 2006
3. Xumus: mpakTukyM 1o oomieit xumun. 10-11kmacceel/ coct. H.W. Tynun. - Bonrorpan:
Yuurens, 2006
4. 3agauHuK ¢ «mmoMoutHIKOM». 10-11kmaccsl: mocodue i yqanmxces 001eo0pa3oBaTenbHbIX
yupexaenuit / H.H.I'apa, H.W. I'abpycesa. —M. : IIpocBemmenue, 2009
5. Yuumcs pemrats 3agaun 1mo Xxumuu. 8-11 kimaccel/aBt.-coct. P.A. bouapraukoBa. —M3m.2-¢. -
Bonrorpaa: Yuurens, 2016
4. Kakue BUIBI J€ITEILHOCTA BO3MOXKHEI ...7
- peleHue 3a1ay;
- BBITIOJTHEHUE YIIPAKHEHUH;
- BBIIIOJIHEHUE IIPEBPALLICHUM 110 OPraHUYECKON U HEOPTraHUYECKOM XUMHUH;
- BBIMIOJIHEHUE MPAKTUYECKUX PadOT (pelIeHrne IKCIIePUMEHTAIbHBIX 3a/1a4);
- HarucaHue pedeparos;
- IOATOTOBKA MPE3eHTAIU I
6. Kakue BubI pabOT MOTYT BBITIOJHHUTD y4aruecs?
- Hantucanue pedepar;
-COCTaBJICHUE NIPE3EHTALINY;
- BBIIIOJTHEHUE KOHTPOJBHOI'O TECTA.
7. KakoBa 70711 CaMOCTOSITEIBHOCTH YYCHHKA ?
- Yyamuecst MOTYT BBIOpaTh BHJ OTUETHBIX padOT U3 MPEJI0KEHHOTO NIepeyHs, [ | TuTepaTypy,
10 KOTOPOIl OHU OYyAYT TOTOBUTH COOCTBEHHBIE PAOOTHI.
8. KakoBbI KpUTEpUH YCHEIIHOCTH?
- YYeHHK NOJy4aeT 3aueT IpU YCIOBUH BBIIIOJHEHUS padOThl, B PEIJIOKEHHON YUUTEIEM
dbopMe ¢ coboIeHneM CTaHIapTHRIX TpeOoBaHMi K UX oopmIIeHuIO. [
JlonosnHUTEbHBIE OAUIBI BBICTABJISIOTCS 32 BBINOJIHEHUE TOTOJIHUTEIbHOW paboThl, y4acTHs B
MEPOMPUITHSIX, TPOBOJIUMBIX IO MPEAMETY, YUaCTUE B OJUMIINAIaX JI0OOTO YPOBHS,
MHUIMATUBHYIO MyOJIMYHYIO IPE3EHTALINI0 CBOEH pa0dOThI B IIKOJIE WM 32 €€ IpeleaMU
(KOHKypC, CMOTp, MyOIMKAIMS U T.I1.).
Htorosas paboTa cuuTaeTcs BBIMOJIHEHHBIM, €CJIM YYEHHK 3aBOEBBIBAECT IPU30BOE MECTO HA
OJINMIINA/IE MYHULIUITAIbHOTO YPOBHS
9. Kakum 06pa3zom B mporiecce paboTsl OyaeT puKcHpoBaThCS JUHAMUKA HHTepeca?
- CobecenoBanue B mporecce paboThl
10. KakoBa ¢opmMa UTOrOBOM OTYETHOCTH?
- BBICTABIICHHE PA0OT Ha MIKOIBHBIX MEPONPUSITHUSX.
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