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IosicHUTENLHAA 3aNNCKA
IIporpaMMa 371€KTUBHOTO Kypca «XHUMUS: IPOCTO O CIOXKHOM» IpelHa3HaueHa i yvamuxcs 10-
11-x xaccos.

Pabouas mporpamMma SJICKTHBA COCTaBJICHA Ha OCHOBE CIICAYIOIIMWX HOPMATHUBHO- IIPaBOBBIX
JOKYMCHTOB!:

o ®depnepanbHblil 3akoH Poccuiickoit ®enepanuu ot 29 nexabps 2012 roma Ne 273-03 «O06
obpazoBanuu B Poccutickoit denepanumy (C H3MEHEHUSIMU U IOTIOJTHCHHUSIMH )

o ®depaepanbHBIi TOCYNAapCTBEHHBbIH  00pa3oBaTENbHBIM  CTAaHAAPT CpEeOHEro  OOIIero
oOpa3oBaHMs, YTBEPKICHHBIA ITPHKa3oM MuHHUCTEpCTBAa 00pa3oBaHus U Hayku Poccuiickoi
Oenepauun ot 17 mast 2012 r. Ne 413 (¢ u3BMEHEHUSIMU U TOTIOJTHEHUSMH );

e [lopsimok opraHuzalMu U OCYIIECTBIICHUS 00Opa30BaTEIbHON JESTENbHOCTU 1O OCHOBHBIM
o0uieo0pa3oBareibHbIM IMpOrpaMMaM — OOpa3oBaTeIbHBIM IMpOrpaMMaM HadajJbHOTO
00I11er0, OCHOBHOT'O OOIIET0 M CpeJHero o0Imero oopa3oBaHUs, YTBEPKICHHBIM MPUKA30M
Muno6pnayku Poccun ot 30.08.2013 roma Ne 1015 (c u3MEHEHHUSIMH U JJOTIOJIHEHUSIMU );

e CanlluH 2.4.2.2821-10 «CaHuTapHO-3IUAEMUOJIOTMYECKHE TPeOOBaHUA K YCIOBHUSIM U
opranuzanu oOydeHuss B 0OIIeo0pa3oBaTeNbHBIX YupexkaeHusax» (nairee — CanlluH),
YTBEPKICHHBIM IIOCTAHOBJICHHEM [ 'JIaBHOIO roCyapCTBEHHOIO CaHUTApHOro Bpada PD ot
29.12.2010 Ne 189 (c u3BMEHEHUSIMHU U JOTIOJTHECHUSMH ).

e OcHoBHas oOpa3oBareIbHas MporpaMmmMa OCHOBHOTO 001ero oopasoanust MOAY
«COILINe6y.

[Iporpamma kypca «XuMus: MPOCTO O CIOKHOMY» TpeaHasHadeHa mis ydammumxcs 10-11-x
KJIACCOB. DIEKTUBHBIN Kypc pa3paboTaH B COOTBETCTBHM C Iporpammoit mo xumuu ans 10-11
KJlacca. AKTYaJIbHOCTD IPEJIaraéMoro JIEKTUBHOTO Kypca 00yCI0BIeHa 3HAUMMOCTbhIO BOIIPOCOB,
KOTOpbIE H3-32 COKpallleH!s] y4eOHOro BpeMEHHU, OTBOAMMOIO Ha M3YYEHHE XUMUU B IIKoOIE (B
yueOHOM IUIaHE YHHMBEPCAJBHOTO Kjacca OTBOAMTCA | yac), y4uTelb HE MMEET BO3MOXHOCTHU
NoJpoOHO paccMOTpeTh Ha ypoke. llporpamma paeT  BO3MOMKHOCTh YydYallUMCsl IMOBTOPUTH
OCHOBHBIE XMMHYECKHE TOHATHS, 0000IUTh U PacIIMPUTh 3HAHUS MO OOIIei, HEOpraHWYeCKOu U
opraHvueckoil xumuu. lleneHanpaBiIeHHOE 3HAKOMCTBO Yy4YallUXCs C TPUHATBIMH CErOJHS
TECTOBBIMU (pOpPMaMHU UTOTOBOTO KOHTPOJs, co cTpykTypoii KM mo3BoiMT yyammmcs yCIElHO
CIpaBUTHCS ¢ UTOrOBOM aTTecranuei B popmare EI'D. CoBpeMeHHBIH BBITYCKHUK 3aMHTEPECOBAH B
MOJIyYUEHUU MNPAKTHKO-OPHEHTHPOBAHHBIX 3HAHWH, HYXKHBIX €My i1 caMopealu3aluud B
YCIOBUAX IOCTOSIHHOTO BbIOOpa. IlosToMy He ciy4aiiHO OJHO W3 BaKHEHIINMX COLMAIBHBIX
TpeOOBaHUM K IIKOJIE, 3asBJI€HHBIX B KOHIENIMKY MOIEpHU3ALIUU POCCUIICKOTO 00Opa3oBaHMs U B
Konnenuuu npopunbHoro o0yueHust B yupexkJIeHUSIX OOIIEro cpeiiHero oopa3oBaHus, sIBISETCS ee
OpUEHTalMsl HEe TOJbKO Ha YCBOEHHE OOYydYaroIMMCS OMNPEEICHHON CHCTeMbl 3HAHUW, HO U
pa3BUTHE €ro JIMYHOCTH, YYET HHTEpPECOB, CKJIOHHOCTEH, CIIOCOOHOCTEH B COOTBETCTBHM C
npodeccuoHalbHBIM  caMmoonpezeneHueM. [IpakTuueckas HampaBlIEHHOCTb, JKU3HEHHOE W
npodeccuoHalbHOE  CaMOONpPENETIeHHE JIMYHOCTH OOYy4aroumlerocsi  SBJISIOTCS TJIaBHBIMU
pUOpUTETaMU JaHHOH mporpaMMel. CoaepKaHHUe MPOrpaMMbl MO3BOJISIET 00yYaroIeMcsl pa3HoOro
YpPOBHS TIOATOTOBKH  BKJIIOYUTHCS B ydeOHO-TIO3HABATEIBHBIN TIpollecC Ha JIOOOM dTame
NEATENBHOCTH.

OBIAA XAPAKTEPUCTHKA 3JIEKTUBHOI'O KYPCA

VY4eOHblil (2NEKTUBHBIN) Kypc «XHUMHUS: TPOCTO O CIOXKHOM» Ha YpOBHE CpEAHEro oOuIero
o0pa3oBaHMs ABISETCS KypcOM IO BbIOOpY oOyyaromuxcs B peaMeTHoil obnactu «EcTtecTBeHHbIE
Haykn». [Iporpamma yueOHOTo (3JIEKTUBHOTO) Kypca odecneuugaem:

» YIOBJIETBOPEHUE WHINBHIYaTbHBIX 3aIIPOCOB 00YUYAIOIINXCS;
» 001e00pa3oBaTeIbHy0, OOMICKYIbTYPHYIO COCTaBJISIFOINYIO MPHU TIOJIYYECHUH CPEIHETO
o01mero oopa3oBaHus;



pa3BUTHE JIMYHOCTH OOYYAIOMIMXCS, UX MO3HABATEIBHBIX WHTEPECOB, NHTEIUICKTYAILHONH U
LIEHHOCTHO-CMBICTIOBOH c(hepsr;

pa3BUTHE HABBIKOB CAMOOOPA30BAHUS U CAMOIIPOCKTHPOBAHHS;

yriyOjeHue, pacliupeHrue M CHUCTeMaTH3allMi0 3HAHWK B BBIOpAHHON 0O0JACTH HAYYHOTO
3HAHMA WU BUJA AEATEIBHOCTH;

COBEPILICHCTBOBAHHE MMEIOUIETOCS W TMPHOOPETeHHE HOBOTO OIbITa I103HABATEIHHOMN
IeSITeTbHOCTH, TPOPECCHOHATHHOTO CAMOOTIPEACTICHHS 00YyUaIOIMIUXCS.

VV V¥V

A\

HporpaMMa IMO3BOJIACT PCaIN30BaTh HauoOoJee CJIOKHBIE Tp€60BaHI/I${ K IPEAMETHBIM pE€3yJibTaTaM
0CBO€HHS 0a30BOI0 KypCa XUMHU:

1) chopMUPOBAaHHOCTH MPEACTABICHUN O MECTe XUMHUHU B COBPEMEHHOW HAy4HOW KapTHHE MHpa;
MOHUMaHHE POJIM XUMHUHU B (POPMUPOBAHUH KPYro3opa M (pyHKIIMOHAIBHOW TPAMOTHOCTH YellOBEeKa
JUI PELIEHUs] IPAKTUUECKUX 3aau;

2) BlaZieHHe OCHOBHBIMM METOJAMHU HAyYHOI'O MO3HAHMS, MCIIOJIb3YEMbIMU B XUMHUU: HAOJIIOJICHUE,
OIMCaHMe, U3MEPEHUE, SIKCIIEPUMEHT; YMEHHE 00padaThIBaTh, OOBACHATH Pe3yJbTaThl MPOBEIEHHBIX
OIIBITOB U JI€/1aTh BbIBObI; TOTOBHOCTh U CIIOCOOHOCTh NPUMEHATh METO/IbI I03HAHUSI TP PEILICHUH
[IPAaKTUYECKUX 3a/1a4;

3) chopMUpOBAaHHOCTH COOCTBEHHOW TO3UIIMKM IO OTHOIICHHIO K XHMHYECKOW WH(OpMAIH,
MOJy4aeMOM U3 pa3HbIX HCTOYHHUKOB;

4) chopMupOBaHHOCTH YMEHUW MCCIIENOBATh CBOMCTBA HEOPTaHWYECKUX M OPraHUYECKHX
BELIECTB, OOBSACHATH 3aKOHOMEPHOCTH TMPOTEKAHHMS XHUMHUYECKUX peakUuid, MPOTHO3UPOBATH
BO3MOYXHOCTh X OCYIIIECTBIICHUS;

5) BJIAACHUC YMCHUAMU BBIABUT'ATH T'MIIOTE3bI HA OCHOBC 3HAHHUH O COCTaBC, CTPOCHUHN BCUICCTBA U
OCHOBHBIX XHMMHYCCKHX 3dKOHaAX, IIPOBCPATbL HX OKCIICPUMCHTAJIbHO, (1)OpMyJ'II/Ipy5{ Ocib
HCCICOOBAHUA,

6) BiameHWe METOJaMH CaMOCTOSATEIBHOTO IUIAHUPOBAHUS W IPOBEACHUS XHUMHYCCKHUX
SKCIIEPUMEHTOB C COOJIIOICHHEM MpaBHJI 0e30MacHOil paboThl C BELIECTBAMH M J1AOOPATOPHBIM
o0opynoBanueM; CPOPMHUPOBAHHOCTh YMEHUW OMNMUCAHUS, aHAM3a M OICHKU JTOCTOBEPHOCTH
MIOJIyYEHHOT'O pe3yJIbTaTa;

7) chopMUpPOBAaHHOCTH YMEHHI NPOTHO3UPOBATh, AHAIM3UPOBATh M OIEHUBATh C TO3WUIUN
HKOJIOTMUECKON 0e30MacHOCTH TOCIEACTBUS OBITOBOM W  TMPOU3BOJCTBEHHOW JEATEIHHOCTH
YeNoBeKa, CBI3aHHOM ¢ mepepaboTKOM BEIIeCTB.

8) chopMHPOBAHHOCTH HSKOJOTHYECKOTO MBIIIICHUS M CIHOCOOHOCTH YYHUTHIBATH W OICHUBATH
9KOJIOTUYECKHE TOCIIEACTBUS B Pa3HBIX cPepax AesATEIHHOCTH.

Kaxnaplii pas3znen mporpamMmsl BKIIOYAET KPAaTKUHW TEOPETHMYECKUHM MaTepual U CUCTEMY
3a/IaHui, CIIOCOOCTBYIOMMX (DOPMUPOBAHHUIO U PA3BUTHUIO TAKUX YMEHHUM M HAaBBIKOB KakK: paboTa ¢
y4eOHUKOM U JOMOJHUTENbHOM TUTEpaTypoli, yMEHUE aHAJTM3UPOBaTh, CPABHUBATh, YCTAaHABIMBATh
MIPUYMHHO-CJIEICTBEHHBIE CBSI3M, CHCTEMaTU3UpPOBaTh, 0000IIaTh, AeNaTh BBIBOJBI, OCYIIECTBISATH
CaMOKOHTPOJIb M caMOOIleHKy. Cuctema 3aaHuii pazHooOpasHa 1o ¢hopme, CoepKaHUI0 U CTENIEHH
CIIO)KHOCTH U TpedyeT OT  ydalluxcsi  aKTUBHOM  IIO3HAaBaTElIbHOW  JI€ATEIbHOCTH.

Kypc paccuntaH Ha ydeHUKa YBJIEYEHHOTO, JKENAIOIIEro MNojydyaTh 3HaHMA Ha Ooiee
BBICOKOM ypoBHe. [l ycremHoi paboThl HEOOXOAMMO, YTOOBI ydalluecsl BiaJleld 3HAHUSIMHU B
paMKax IIKOJIBHON IPOrpamMMbl 10 XMMHUH, BBIYUCINUTEIbHBIMU HaBbIKaMH, aITOPUTMaMU PELLEHUS
TUIIOBBIX 3ajad.
[Ipennaraemple 3amaud W 3aJaHUs  BBINOJIHSIOTCS B YCIOBHUSIX COTPYAHHMYECTBA, KOTOPOE
npescTaBisieTcss 0ojiee MOUIHBIM OpYyJIUMEM IMOHCKA OPUTHMHAIBHOTO PEHICHHs, YeM B OJIMHOUKY.
[Ipeiaraemelii  MaTepuall, OCBEIIA€T OCHOBHOH Kpyr BONPOCOB, MOAJEKAIIUX pa30opy,
YCTaHABIIMBAET JIOTMYECKYIO IIOCJIE0OBAaTeIbHOCTh M3yYEHHUS MaTepuana, JaeT BO3MOXKHOCTb
YHU(PUIUPOBATH TUIaH IPOBEACHUSI MPAKTUUECKUX 3aHATUH.

SKCHepI/IMCHTaHBHaH pa60Ta, npoBoauMass B paMKax MHOpOorpaMMbl  IMOMOKCET 000raTuTh
o6yqa101unxc;l Ha6J'II-OI[eHI/IHMI/I MHOFOO6p33HBIX XUMHYCCKHUX ?IBJ'ICHPIﬁ, IO3BOJIUT Pa3BUBAThH



NpPaKTHYECKHE 3HAHUS, YMEHHS M HaBBIKM OOYYaloUIMXCsl B OOJACTH HPOBEICHUS XHUMHUYECKOTO
SKCIEpUMEHTa, HAayMHAas C MOCTAHOBKHM IleNeil U 3aj1ad, nmoadopa o00pyJOBaHUS U METO/a paboTHI.
OObenuHeHNe O0ydYaromuxcs B TPYNIBI IO HMHTEPECaM CO3JaeT BO3MOXKHOCTH IIE€pPeXojaa oOT
MH(POPMALIMOHHO-O0BACHUTEIBHOTO K  JIeITEIbHOMY OOyYeHHIO, CHOCOOCTBYET  Ppa3BUTHUIO
CIIOCOOHOCTEH JINYHOCTH.

[Tpenmaraercss 00K T€M M HMCCIEIOBAHUN K HHM, IO KOTOPHIM OOYYArOIIUHCS TOTOBUT
MPOCKTHBIE pPabOThI W MPE3CHTAI[MHM JIIS  3allMThl POCKTOB, COMPOBOXIAs pe3yabTaTaMHu
COOCTBEHHBIX UCCIICIOBAHUN.

Ocnoenas yenv uzyvyenusn yaeOHoro (3JIIEKTUBHOTO) Kypca « Xumus: npocmo 0 CLOHCHOMN:

¢dopmupoBanue y oOydarommxcsi TIIyOOKOr0O W yCTOWYMBOTO HMHTEpeca K MHUPY BEIIECTB HU
XMMHYECKUX MPEBPAIICHUH, CTAHOBICHNWE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS O0YYaIOIINXCS
Ha OCHOBE YITyOJIGHHS 3HAaHUH O XUMHUYECKMX BEIIECTBAaX, NPHOOpPETEHHE HEOOXOAUMBIX
NPAaKTHYECKUX YMEHHUI W HaBBIKOB MO JIA0OPAaTOPHOW TEXHMKE, CO3aHHE YCIOBUH Uil PACKPBITUS
POJIM XUMHHU KaK MHTETPUPYIOLIEH HAYKH.

Ocnoenvie 3a0auu:

» OBJAJICHUE METOJaMH HAy4dyHOTO IO3HAHHS I OOBSCHCHHS XWMHYECKUX SIBJICHUH WU
CBOMCTB BEIIIECTB,

» BOCIUTAHHUE YOCKJICHHOCTH B TIO3UTHBHOH pOJM XUMHH B JKH3HH COBPEMEHHOIO
oOmiecTBa, MOHMMAHHUE POJH XUMHH B (DOPMHpOBAHHWH Kpyro3opa ¥ (QpyHKIIHOHAIBHON
rPAaMOTHOCTH YeJIOBEKA JJIs1 PEIICHUS IPAKTUYECKUX 3a/1a4;

» Heo0X0IUMOCTH OEPEKHOTO OTHOIICHHSI K CBOEMY 3JI0POBBIO Ml OKPYIKAIOIICH cpejie;

» pa3BHUTHE y OOYYAIOIIMXCS YMEHHUs HAOJ0JaTh, aHAIM3UPOBATh, CTABUTh IIENIM U 33Ja4d
CBOEH JCATENBHOCTH, IIJIAHUPOBATH SKCIIEPUMEHT, JI€TIaTh BHIBOJIBL;

» pa3BuTHE YYeOHOH MOTHBAIlMA Ha BBIOOp NPOQPECCHUU, CBSI3AHHOH C XHMHUYCCKHMU
3HAHUSIMU.

Meoscnpeomemmnvnle ceaszu. JlanHbIH Kypc CBs3aH ¢ 0a30BBIM KypCOM XMMHHM OCHOBHOM IIIKOJIBI, a
TaK)Xe ¢ KypcaMHd MaTeMaTUKH (COCTaBJICHHE MPOMOPIUH, anredpandeckux ypaBHEHHUH), (QU3UKU
(razoBbIe 3aKOHBI), OMOJIOTHH.

Conepxxanne IlporpaMmbl  CTPOHWTCSI C Y4YE€TOM PETUOHAIBHBIX OCOOEHHOCTEW, YCIIOBHMA
00pa30BaTeNbHON OpPraHM3ally, a TaKKe C YUY€TOM BOBIICUEHHS OOYYAIOIIUXCS C OTPaHUYCHHBIMU
BO3MOXHOCTSIMU 3JI0POBBS.

LJennocmnvie opuenmupvr IIporpamMmbl ONPENEIAIOTCS HANPABICHHOCTBIO HA HAIlMOHAJIBHBIN
BOCIUTATEIbHBIM  HJA€al, BOCTPEOOBAHHBIM COBPEMEHHBIM  POCCHUICKMM  OOIIECTBOM H
rocynapctBoM.  [Iporpamma  mpenycMaTpuBaeT — obecrieueHue — o0IeoOpa3oBaTeslbHOM U
OO0IIEKyYJIbTYPHON MOATOTOBKU yUaIHXCS.

HpI/IHI_[I/IHBI 1 0COOCHHOCTHU COACPIKaHUMA HpOl"paMMHZ

» TPUHIHI CHCTEMATUYHOCTH M IOCIIENOBATEIHHOCTH TMPEAINONaraeT BBIACICHHE B
M3y4yaeMOM MaTepuasieé BEOyUIMX HJeH M Teopuil, BBICTpPAaUBaHHE JIOTHYECKOM
CHCTEMBI Kypca 1 y4eOHOTO MaTepraia BHyTPH OJTHOU TJIaBBI, TEMBI,

» TPUHIMIT CUCTEMHOCTH ¥ MOCIIE0BATEIBHOCTH MO3BOJISIET COXPAHUTh COOTHOILICHHE
MEXIy TEOPETUYECKHMH TOJOKEHUSAMU W IPAKTHYECKOM COCTaBIIONIEN Kypca.
Peanusyercs B mocien0BaTeNbHOCTH TEOPHUHU, MPAKTUKU, KOHTPOJIS M CaMOKOHTPOJIS
o0ydJaronuxcs;

» TPUHIMIT HENPEPHIBHOCTH TI03BOJISIET OpPraHU30BHIBaTH OOy4YeHHE C ONOpOW Ha
3HAHUS XMMUH, IOJyYE€HHBIE HAa CTYIEHSIX HayaJlbHOIO OOIIEro U OCHOBHOIO OOIIEro
0o0pa3oBaHMsl, a TAaKXKe Ha )KU3HEHHBIN ONbIT ydanmxcs. Kpome Toro, 0ombIryio posib
UTpaloT 3HaHUA, CHOPMHUPOBAHHBIE IPYTUM MPEAMETHBIMH 00JIaCTAMU;

» TpPHUHIMI JOCTYIHOCTH W WHAWBUAYAIH3alUM CTPOUTCS Ha ydeTe Y4eOHBIX
BO3MOXHOCTEH  oOydaromuxcs. [lo3Bosisser BbIOpaTh ONTUMAIBHO  Y4EOHBIN
MaTepHuall, COOTBETCTBYIOIIMH BO3PACTHBIM, (U3UUYECKUM, ICUXOJIOTHUYECKUM U
MHTEJUICKTYJIbHBIM ~ OCOOEHHOCTSIM  oOydarommuxcs. OOydeHne XUMHYECKOMY



COJZICPKAHUIO OCTAETCsl JOCTYITHBIM, HO TIO3BOJISIET YMCTBEHHO M WHTEIUICKTYaJIbHO
pa3BHUBATh OOYJAIOIIUXCS;

» TPUHIMIT BAPHATUBHOCTH B OpraHM3alnd 00pa30BaTEbHOM JEATEIHHOCTH JaeT
BO3MOXXHOCTh UL PA3JIMYHBIX BAapUAHTOB pEATH3AIMM  TEOPETUYECKOU U
MPAaKTUYECKOH YacTH Kypca, HCXOIs M3 OOECHEeueHHOCTH Kypca MaTepUalIbHO-
TEXHUUYECKUM, MH()OPMAIMOHHBIM, METOAMYECKUM OOECIeUYEeHHUEM, OCOOECHHOCTSIMU
pasHBIX TPyNN ydanmxcs B Kiacce. I103BoisieT MCKaTh KOHCTPYKTHBHBIE ITYTH
OpraHu3aIyy y9eOHOM IesATeIbHOCTH HE TOJIBKO YYHTEII0, HO U 00y4JaronuMCs;

» TNPUHIMII MHUHMMAakca B OpraHHM3alud 00pa30oBaTEIbHON NEATEILHOCTH I03BOJISET
00yJaromuMcsi OCBOUTh O0SI3aTENBHYIO YacTh pealn3yeMoi mporpaMMbl. B To ke
BpeMsi TIporpaMMa JaeT BO3MOXHOCTh Pa3BUTHIO TBOPUYECTBA, HHTEILICKTA
oOydammxcs d4epe3 ydacThe B TPOCKTHOW JESTEIBHOCTH, B HCCIEIOBATEILCKON
JeSTEILHOCTH, B PEIICHUU 3324 TIOBBIIIICHHOTO YPOBHSI CIIOKHOCTH.

MECTO B YYEFPHOM IlVIAHE

[Tporpamma yueOHOTO (SJIEKTHBHOTO) Kypca «XHMHUS: HPOCTO O CIOXKHOMY» paccuMTaHa Ha 68
y4eOHBIX YacoB, Ha M3YYEHHE Kypca B KaXJIOM KJlacce MperonaraeTcs BeIIenuTh o 34 gaca (1 gac
B HeJento, 34 yaeOHBIX HENleb).

IUVIAHUPYEMBIE PE3Y/IbTAThI OCBOEHHA YYEBHOI'O (3JIEKTHBHOI' O) KYPCA
«Xumua: npocmo o cnoicHoM»

CucreMHO — JESATENBHOCTHBIN MOAXOJ, peanusyemsblii B [Iporpamme, mo3BoiiseT (GopMUPOBATH
JIUYHOCHIHbBlE, MemanpeoMemHuvle U npeomMemHuvle pe3yivmampl, 0003HAUECHHBIE (eaepatbHbIM
roCy/1IapCTBEHHBIM 00pa30BaTEeNbHBIM CTAaHAAPTOM B MpeAMETHOUN 06nacTi «EcTecTBeHHbIE HAYKH»
C YYETOM MHAUBHIYAIbHBIX 0COOCHHOCTEH 00yJaromxcsl.

Pe3ynprarhl u3yueHus y4yeOHOro (9JEKTMBHOIO) Kypca IO BbIOOpY OOyYaroIuXcs JIOJIKHBI
OTpaXKaTh:

» Ppa3BUTHE JIMYHOCTH OOYYAIOIIMXCS CPEACTBAMH MPEAIAaraeMoro Ui W3y4eHUs y4eOHOro
mpeaMeTra, Kypca: pa3BUTHE OOIIeld KyJIbTypbl OOYYaroIIMXCS, HUX MHPOBO33pPEHUS,
OEHHOCTHO-CMBICIIOBBIX YCTAHOBOK, Pa3sBUTHC II03HAaBaTCJIIbHBIX, PETYIATUBHBIX u
KOMMYHHUKATHBHBIX CIIOCOOHOCTEH, TOTOBHOCTHM U CIIOCOOHOCTH K CaMOpPa3BUTHIO U
po(hecCuOHATLHOMY CaMOONPE/IEIIEHUIO;

» OBIIQJICHUE CHCTEMAaTHYECKHMMH 3HAHUSAMH ¥ MNPUOOPETEHHE OIbITa OCYIICCTBICHHS
11e1€c000pa3HON U pe3yIbTaTUBHON AESITEIbHOCTH;

» pa3BUTHE CIIOCOOHOCTH K HENPEPHIBHOMY CaMOOOpPa30BAaHUIO, OBJIAJICHHIO KIFOYEBBIMHU
KOMIIECTCHTHOCTAMMU, COCTABJIAIOIIMMUA OCHOBY YMCHHUSA: CAMOCTOATCIIbHOMY HpI/IO6peTeHI/IIO
U MHTErpaly 3HAHWH, KOMMYHUKALMM U COTPYIHUYECTBY, 3((HEKTUBHOMY PpEIICHUIO
(pa3pemienro)  mpoOieM,  OCO3HAHHOMY  HMCIOJIb30BAaHWUIO  WH(MOPMAIIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, CAMOOPTaHU3aIMH U CaMOPETYJIALIUY;

» oOecrieueHne akKaIeMHYeCKOH MOOMIBHOCTH W (WJIM) BO3MOXKHOCTH TIOZJIEPKUBATH
u30paHHOe HampaBlieHHe oOpa3oBaHus; oOecredeHne Npo(ecCHOHANbHON OpHUEHTalNuu
oOyJaromuxcs.

HnauupyeMble JIUYHOCMHbBLE pe3ylbmanibl
JIMYHOCTHBIE PE3YJIbTAThl BKJITOYAKOT:

» POCCHHCKYIO TPpaXIaHCKYI0 HJICHTHUYHOCTh (MISHTU(HKANUs ceOs B KayecTBE TpaKJIaHUHA
Poccun, roprocth 3a TOCTHXKEHUS PYCCKMX YYCHBIX, 32 PYCCKYIO HAayKy, OCO3HAHHE H
OLIYIIEHUWE JUYHOCTHOM CONMPHUYACTHOCTU cyabOe poccuiickoro Hapona). Oco3HaHHOE,
YBOKHUTEIIFHOE W J0OpOKENaTeNIbHOE OTHOIIEHHE K WCTOPUH, KYyJIbType, pEJIHTHUH,
TPaIULMAM, SI3bIKaM, IICHHOCTSM HapoJoB Poccun 1 HapooB Mupa;

» CcOPMHUPOBAHHOCTh IEJIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOILECTBEHHOM MPAKTUKH;

»  cOpPMHUPOBAHHOCTH LIEHHOCTH 3/I0pPOBOTO M 0€30macHOro o0pasa KHU3HU; HHAUBHIyaTIbHAS
U KOJUIEKTHBHAs 0€30I1aCHOCTH B qpe3BBIan‘;IHBIX CUTYyalluAX;



C(OPMHPOBAHHOCTh OCHOB JKOJIOTMYECKOH KYJIBTYPHI, COOTBETCTBYIOIICH COBPEMEHHOMY
YPOBHIO 3KOJIOTMYCCKOTO MBIINIJICHUS; OCBOCHHOCTH COLIMAJIBHBIX HOPM, MpaBUJI IMOBCIACHUA,
poJieii u popM colMabHON KU3HH B TPYIIIAX U COOOIIECTBAX;

OCO3HAHHOE, YBAXKUTEIBHOE W OOpOKenaTeIbHOE OTHOIIEHUE K JAPYroMy YeIOBEKY, €ro
MHEHHIO, MHPOBO33PEHHIO, KYIbTYpPE, S3BIKY, BEpE, TPaKIaHCKOW MO3HIUHU. [ 0OTOBHOCTh U
CHOCO6HOCTB BCCTU AUAJIOT C APYTUMHU JIFOAbMHU U JOCTHUI'aTh B HCM 3aMMOIIOHUMAHU A,
pa3BUTOE MOpAIbHOE CO3HAHWE W KOMIIETCHTHOCTh B PEIICHUH MOPAIbHBIX MPOOJIEeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (OPMHPOBAHME HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO
MOBEJICHHSI, 0CO3HAHHOTO U OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHBIM ITOCTYIIKaM,
ACTETUYECKOE, SMOIIMOHAIFHO-IIEHHOCTHOE BUACHUE OKPY)KAIOLIET0 MHUPA; CIIOCOOHOCTH K
HMOILMOHATBHO-IIEHHOCTHOMY OCBOCHHIO MHUDA.

ITnanupyemoie memanpeomemusvie pe3yiomamnasl

Memanpeomemnuvle pe3yibmamsl BKIOYAIOT TPU TPYIIIBI YHUBEPCATIbHBIX YIEOHBIX JEHCTBHIMA.

Pecynamusnvle ynusepcanvuvie yuebHvle oeticmaus:

>

>

>

>

CaMOCTOATENIBHO ONPEIEIATh LENH, 3a1aBaTh apaMeTPhl U KPUTEPUH, 10 KOTOPBIM MOKHO
OIIPEIEIUTD, YTO LENb JOCTUTHYTA;

OLICHUBATh BO3MOKHBIC ITOCIEACTBUS JOCTHKCHMS ITOCTaBICHHOM LENH B JEATEIbHOCTH,
COOCTBEHHOM JKU3HU U )KU3HU OKPY>KAIOLIUX JII0/IeH, OCHOBBIBASICh HA COOOPAXKEHUAX ITUKU
Y MOPAJIH;

CTaBUTh M (HOPMYJIMPOBATH COOCTBEHHBIE 3a/aud B 00pa3oBaTENbHON NEATEIBHOCTH U
JKU3HEHHBIX CHUTyallMsX; OLEHUBATh pEeCypcbl, B TOM YHCIE BpeMs U JpPYyTHE
HeMaTepuaibHbIE PECYPChl, HEOOXOAUMBIE /ISl TOCTHKEHUS TIOCTABJICHHOH LIENH;

BbIOMpaTh NyTh JIOCTWXKEHUS LEIM, IUIAHUPOBAaTh pEIIEHUE I[IOCTABJIEHHBIX 3ajad,
ONTUMU3UPYS MaTEpPUAIIbHBIE U HEMAaTEpPUaJIbHBIEC 3aTPATHI;

OpraHu3oBbIBaTh S((EKTUBHBIA IOHCK PECYpCOB, HEOOXOMUMBIX JJISI  JOCTH)KEHUS
[IOCTaBJICHHOM LIEIIN;

COIIOCTABJIATH ITOJIYYEHHBIN pe3yJIbTaT AEATEIbHOCTH C IIOCTABJICHHOMN 3apaHee LENbIO.

Ilo3nasamenvhuvie ynusepcanvhvie yuebHvle 0eticmeus:

>

YV V
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>

UCKaThb U HAXOJUTh OOOOIIEHHBIE CIIOCOOBI pelIeHHs 3aJad, B TOM YHCJE, OCYLIECTBISAThH
pa3BepHYyThIil MH(OPMALMOHHBIA MOMCK U CTaBUTh Ha €ro OCHOBE HOBble (y4eOHblE U
MIO3HABATEJIbHBIE) 3a/1a4H;

KPUTHUYECKH OLIEHUBATh U HHTEPIPETUPOBATH MHPOPMALIMIO C PA3HBIX MO3UIIHH,
pacrio3HaBaTh U (PUKCHUPOBATH NPOTUBOPEUHSI B MHPOPMALIMOHHBIX UCTOUHUKAX;
UCIIOJIb30BaTh pa3jMuHblE MOJEIbHO-CXEMaTHUYEeCKHE CpEeACTBa Ui IPEJICTaBICHUS
CYLIECTBEHHBIX CBSI3éi W OTHOIIEHWH, a TakKXe IPOTHUBOPEYHUN, BBISIBICHHBIX B
MH(OPMALIMOHHBIX HCTOYHUKAX;

HaxXOJUTb U NPUBOAUTH KPUTHYECKHE apTyMEHTBl B OTHOLIECHUM JEHCTBUH MU CYXKICHUU
Apyroro,

CIIOKOMHO M pa3yMHO OTHOCHUTBCS] K KPUTUYECKUM 3aMEUYaHUsM B OTHOILIEHHH COOCTBEHHOTO
CYXKIEHHsI, pacCMaTpUBaTh UX KaK pecypc COOCTBEHHOTO pPa3BUTHS;

BBIXOJIUTh 34 PaMKH Y4eOHOro MpeaMeTa M OCYILECTBIIAThH IleJICHANpaBIeHHBI MOUCK
BO3MOXHOCTEH IS IUPOKOTO MEPEHOCA CPEACTB U CIIOCOOOB AEHCTBUS;

BBICTPaNBaTh MHAWBUAYAIbHYIO 00pa30BaTeIbHYIO TPAEKTOPHUIO, YUUTHIBAsI OTPAaHUUEHHS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYEHNUS;

MEHSTh U YAEPKUBATh pa3HbIE MO3UIIUY B TO3HABATENIbHOM J1€ATEIbHOCTH.

Kommynuxamuenvle ynusepcanvhule yuebnvie oeticmeus.

» OCYUIICCTBJISTH JICIOBYI0O KOMMYHHKAIIMIO KaK CO CBEPCTHHKAMH, TaK U CO B3POCIBIMHU
(kak BHYTpH OOpa30BaTeIbHON OpraHW3allid, TaK W 3a €€ Mpeaenamu), MoadupaTth
MapTHEPOB ISl JIEIOBOM KOMMYHUKAIIMM HCXOMS M3 COOOpaKEHUH pPe3ylIbTaTUBHOCTHU
B3aMMO/ICHCTBUS, a HE TUYHBIX CUMIIATHI;

» TpHU OCYIIECTBICHUH TPYIIOBOH pabOThl OBITh KaK PYKOBOAMTEIEM, TaK U UJICHOM
KOMaHJbl B Pa3HBIX pOJIAX (TeHepaTop UAeH, KPUTHUK, UCIOIHHUTEb, BBICTYIMAIOIIUH,



9KCIEPT U T.JA.); KOOPAMHUPOBATH U BBHIMNOJHATH pabOTy B YCIOBUSAX peajbHOrO,
BUPTYaJIbHOT'O ¥ KOMOMHHUPOBAHHOT'O B3aUMOJICHCTBHUS;

» Ppa3BepHYTO, JOTHYHO M TOYHO H3JaraTh CBOK TOYKY 3PEHHUS C HCIIOJIb30BaHHEM
aJICKBATHBIX (YCTHBIX U MMCbMEHHBIX) SI3bIKOBBIX CPECTB;

» pacro3HaBaTh KOH(DIUKTOTCHHBIC CHTYallMd W TMPEIOTBpAIlaTh KOH(IUKTHI IO WX
aKTHUBHOM (ha3bl, BBICTPAUBATh JEJIOBYI0 U 00pa30BaTENbHYI0 KOMMYHHKAIMIO, H30eras
JIMYHOCTHBIX OLIEHOYHBIX CYXKJIEHUH.

ITnanupyemoie npeomemusle pe3yibmamol.

K o1ty 1 roga oOydenust o0ydarommecs T10KHBI 3HAMb !

>

YV VVVVVY

TEOPHUIO CTPOCHUS OpraHuueckux coenuHenuid A.M.bytiepoBa ¢ jJ0Ka3aTeiabCTBaMU
MOJIOKEHUHN Ha IPUMEPAX OPraHUYECKUX BEILECTB;

M30MEPUIO U TOMOJIOTHIO OPTaHUYECKUX COEIMHEHUN;

pacuérHbie (OPMYIIBI U aITOPUTMbI THUIIOBBIX 3a]1a4;

CTpoeHue, (pu3nyeckre 1 XMMUIECKHUE CBOMCTBA OPTaHUYECKHUX BEILECTB;

(GbopMyIIbl TUITUYHBIX OKHCITUTENIEH U BOCCTAaHOBUTENEH; 7

3aKOHOMEPHOCTH NPOTEKAHUSI OPraHUYECKUX OKHCINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI;
METOJMKY COCTAaBJIECHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUA  Pa3IudHbIMU
METOIaMH;

KJIacCU(UKALUIO TIETI0YEK MPEBPAIICHHI OPraHNYECKUX COSTNHEHH.

OOyuarommmecs TOJKHBI yMemb.

YVVVVYVYYVYYVY

>

OIpeAEIIATh TUI PacUETHBIX 3a/]a4;

BBISIBJIATh XUMUYECKYIO CYIIHOCTb 33/1a4H;

COCTaBJISITh YPAaBHEHUS BCEX XMMHUECKUX IPOLECCOB, 3aJJaHHbIX B YCIIOBHUAX 3a7auu;
OCYILECTBIIATh LIETIOYKH IPEBpALeHUH J1I000ro TUIa;

YMETb peliaTh 3a/laHus 0 OPraHMueCKOM XUMUHU PA3JIMYHBIX YPOBHEN CIIOKHOCTH;
OKHCIIUTEIbHO-BOCCTAHOBUTEbHBIE (BCE THUIIbI)

MCIIOJIb30BaTh MOJTYYEHHbIE 3HAHUS, YMEHHUS, HaBBIKU JUISl BBIIOJHEHHUS CaMOCTOSTEIbHON
TBOPYECKOH paboThI (MTPOEKTHI, OYKJIETHI, IPE3eHTalluU U T.1.);

MIPOBOJIUTH MyOIMYHBIE BBICTYIUIEHUS MEepel Pa3TIUUHbIMU ayUTOPUSMHU.

K xoHny 2 roaa o0y4eHusi o0yJaromuecs J0KHbBI 3HAMb!

>

3aKOHBI COXpaHCHHA MACChl BEHIICCTB, COXPAaHCHHA WU MPEBPALICHHUA DHCPIUU B XUMHUYCCKUX
peaKUusIX, 3aKOH MIOCTOSTHCTBA COCTaBa, MEPUOIUYECKAN 3aKOH U NIEPUOAUYECKAS] CUCTEMA C
TOYKH 3pCHUA YYCHUA O CTPOCHHUH aTOMOB,

OCHOBHBIC IIOJIOKEHUS TEOPUM XHMHUYECKOIO CTPOCHMS OpPraHUYECKUX  BEILIECTB,
BakHEHINe (PyHKIMOHAIbHbBIE TPYIIIBl OPraHUYECKUX COEIMHEHUN U 00YyCIIOBJIEHHbIE MU
CBOMCTBA;

COCTaB M CTPOCHHE OPTaHUYECKUX COCTUHECHHUI;

XapaKTEPUCTUKY OCHOBHBIX THUIIOB H3YYEHHBIX XMMHUYECKUX PEAKLMM, BO3MOXKHOCTU U
HaITpaBJICHUA UX IMPOTCKAaHWA, OCO6GHHOCTI/I peaxunﬁ C Yy4aCTUCM OpTraHUYCCKUX BCUICCTB, -
KauC€CTBCHHBIC PCAKIIMNU HA MCTa

oOyuaroluecs 10JKHbI YMETh:

>

Y VVVVYVY

paboTaTh C TBEpPABIMHU, >KMJIKHUMH, Ia3000pa3HbIMU OPraHUYECKUMU U HEOPraHWYECKUMU
BELIECTBAMUY;

pelaTh SKCIepUMeHTaIbHbIE 33]]a4l Ha OIpe/ieJIeHHe OpraHN4YeCKUX BEIIEeCTB;

pewatsb 3aganus EI'D no oprannueckoil, HeOpraHm4eckou u ooIelt XuMHu;

OCYILIECTBIISATh TEHETUUYECKHE MPEBPAILIEHUSI OPraHUYECKUX U HEOPTaHUUECKUX BEIIECTB;
YMETh pelIaTh 33aHus M0 O0Iel XUMHUH Pa3InYHbIX YPOBHEH CI0XKHOCTH;

BBINIOJHATh pacyeTbl C MCIOJIb30BaHUEM TIa30BbIX 3aKOHOB, YIpaBieHUs MeHaeneeBa-
Knaneiipona, 3akoHa ABOraJipo U CJI€JCTBUI U3 HETO;

OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE  (Bce  Tumbl). [uaponu3  (HeopraHuyeckas |
OopraHuyecKas XuMusl). DIEKTPOIIH3;



» TpaKTHUYECKH OIpPENeNsaTh HaJWdue yriaepoaa, BOAOPOJAa, XJOpa, Cepbl, a3oTa, I
XapaKTePHBIM PEAKITUSIM;

» TpUEMBl TPOBEICHHUS OPraHWYECKOTO CHUHTE3a, BBIICICHUS TOJIYYCHHOTO MPOAYKTa,
MPAKTUYECKH IMO3HAKOMUTBCS CO B3aWMHBIM MPEBPAIIEHUEM COSAMHEHHH pa3IMuHbIX
KJIACCOB;

» TPOBOAMTH TEMAaTHYECKUE MPE3CHTALUHU, COCTABIISATH IPOCKTHI.

[TporpamMma mo3BoJISET:

» OpHEHTHPOBATHCS B COJICPIKAHHM TCOPETHYECKUX TOHATHA B 00JACTH XUMHH (B Ipeaeiax
HpOFpaMMbI) 1 UCIIOJIB30BATh UX IIPH BBIIIOJIHCHUU UCCICAOBATCIILCKUX Bal[aHI/II;'I;

» yMCHHE OCO3HaBaTh MOTHBBI 00Pa30BaTEILHOW JCATEIBHOCTH, OIPEICIATh €€ IeId |
3aaa4yu, IMpoBOAUTH CaMOCTOSITCIBHBIN TTOMCK XMMHUYECKOMN I/IH(bOpMaI_[I/II/I C HUCIIOJIB30BAHUEM
Pa3INYHbBIX UCTOYHUKOB;

» BCTyHaTh B KOMMYHMKAIHIO (B3aMMOJEHCTBOBATh NMPU PEIICHUH 33/1a4H, OTCTAaUBaTh CBOIO
MO3UIUIO, IPUHUMATh WJIM apTYMEHTUPOBAHO OTKIIOHSTH TOUKH 3PEHUS APYTUX);

» BBICTYHNaThb C pe3yJbTaTaMHd CBOMX HCCIICOBAaTENbCKUX paboOT mTepen pasiuyHOn
ayTUTOpHEll;  BiIaJeTh  pa3HOOOpa3HBIMM  CpPEACTBAMH  TBOPUYECKOM  (IIOMCKOBOIA,
IKCIIEPUMEHTAILHOM, UCCIIE0BATEIHCKOM ) PabOTHI.

MeTtoabl u ¢opMbl padoThl: Beaylllee MECTO 3aHUMAIOT METOJIbI MPOOJIIEMHOT0, MPAKTHUYECKOTO U
UCCIIEIOBATENLCKOTO XapaKkTepa, CTUMYIUPYIOIINE MO3HABATENbHYIO aKTUBHOCTh oOydaromuxcs. C
y4éTOM WHHOBAIIMOHHBIX TEXHOJIOTHH MPEIYCMOTPEHBI CICIYIOIIHE (OPMBI 3aHATHHA: JICKIIHH,
Oecenpl, CEMUHApbI, NUCKYCCUH, MPAKTUYECKHUE PAOOTHI, HAYYHO-UCCIIEIOBATENbCKUE pPabOTHI,
BUPTYAJIbHBIE A3KCKYPCHUH, SKCKYPCHM HAa XHUMHYECKHE MNPEANPUATUA, XUMHUUYECKUE TYPHUPBHI,
peleHre 3ajad, MPOBEPOYHbIE DPAOOTHI, TECThI, 3aIIMTa IPOEKTOB, yYacTUE B MPEAMETHBIX
OJIUMITHA/IAX. YUACTHEC B OJIMMITMATHOM JBMKCHHH WIrpaeT OOJBIIyI0 poiib B (opMupoBaHUU
JUYHOCTH peOCeHKa, BOCIHUTHIBAS OTBETCTBEHHOCTh 3a HAuaTO€ Jelio, IeNeyCTPEMIIEHHOCTD,
Tpynontooue. [IlpenMeTHpie oMMIKUAABI HE TOJBKO TOJJEPKUBAIOT W PA3BUBAIOT HWHTEPEC K
MpeAMETY, HO W CTHUMYJIUPYIOT aKTUBHOCTh, CAMOCTOSITENIBHOCTb YYAIUXCA IPH IMOATOTOBKE
BOIIPOCOB IO Te€MaM, B paboTe C JOMOJHUTEIHHOW JMTEpPaTypoll; OHM MOMOTAIOT IIKOJIbHUKAM
dbopmupoBatb cBoi  TBopueckuii wmup. Ilupoko  ucmonb3yrOTCA UH(OPMAaLIMOHHO-
KOMMYHUKAIITMOHHBIE TEXHOJIOTHUHU (ITOKAa3 TOTOBBIX KOMITBIOTEPHBIX Mpe3eHTanuii B Power Point,
cocTaBJieHHe OOy4YaroIMMUCS KOMIBIOTEPHBIX Mpe3eHTanui B mporpamMe Power Point, pabota B
cetu MHTEpHET.

Dopmul nodgedenus umozoe peanuzayuu IIpozpammol
Llenv ammecmayuu — OLIEHKA YCIIEIIHOCTH YCBOSHMS 00y4arOIIUMUCS pa3ziesioB IPOrpaMMBbl.
IIpomexyTouyHas aTrecTanus NPOXOAUT B (popMe 3a4eTa, KOTOPBIH BKIIOYAET B ce0s:

» TECTHpPOBaHHE MO BOIIPOCAM TEOPHH

»  TpoBeleHHE Ja00opaTOPHOTO MPAKTHKYMa 10 BBIIAHHOMY 3a/IaHHIO;

» YCIEIIHOE YdYacTHe B MYHHUIMIAIBHBIX M PETHOHANBHBIX OJMMITHAIaX, XHMHYECKHX
TypHUpax, J[He HayKH;

» TPOBEIICHHE OTYETHBHIX U TEMAaTUYECKUX KOH(EpEHIINH;

» PCELICHHBIX 33Ja4 U pa300paHHbIX YIPaKHEHHH,

Hrorosas arrectarus IpoXoauT B (popme 3adeTta U JaOOpaTOPHOU MPAKTHKH.
@DOpMBI U METOJIBI OTCIICKUBAHUS PE3YJIHTATOB:

» TeJarorudeckre HaOMIoACHUS;

» crenualibHas TMarHOCTUKA YMEHHUI U HaBBIKOB,;

» OTCJICKWBaHWE YPOBHS B3aHMOOTHOIIICHUH B KOJIJICKTUBE;

» TECTHpPOBAHHUE;

» KOHTPOJIbHBIC 3aJaHHS;

» pellieHHe ypaBHCHHI U 3a]1ad.

COJEPKAHUE ITPOI'PAMMBbI
10 KJIACC



Pa3znen 1. CTpoeHue oprannyeckux coeauHeHuii. [Tonstue o0 opraHMYeckux BemlecTBax. Poib
PYCCKHX YYEHBIX B Pa3BUTHH OPraHUYECKON XMMHHU. IIpocTpaHCTBEHHOE CTpPOEHME OPraHUYECKUX
coequHeHUl. OCHOBHBIE TIOJIOKEHUS TEOPUU CTPOEHUS OPraHW4ecKuX coeauHeHuid A.M.
Bbytneposa. ['omosioru u uzomepsl.

Paznen 2. Opranumuyeckue BemecTBa. YrjeBoaopoabl. Kiaccudukanus yrieBogopoaoB.
Homenkmarypa yriaeBomopoaoB. 3aKOHOMEPHOCTH B H3MEHEHHMHM (DU3MYECKHX W XHUMHYECKUX
CBOMCTB yrieBof0opoaoB. [IpeaenbHbie, HEMpeaeIbHbIC U APOMATHUECKHUE YTIICBOIOPO/IBI.

Paznen 3. IlpupoaHble HMCTOYHHUKH YIJeBOAopoaoB. HedTb - HCTOYHUK yTIEBOIOPOJIOB,
3HaKOMCTBO C €€ cBoiicTBaMHM H crocobamu mepepaboTku. KpekuHr HedTenpoIyKToB.
DKOJIOTHYECKHE TOCIEACTBUS 3arpsA3HEHHsI IKOCHCTEM He(TernpoayKTamMu, (GeHOJICOAEPKAIUMHU U
JPYTUMH OpPraHUYECKUMU BEIECTBAMU.

Pazgen 4. Cniuptel 1 dpenosbl. Ipupsnl. ’Kupsl. Moromue cpeacra. [lonydenue, pusndeckue u
XUMHYeckue cBoiicTBa cnupToB. I'mukomu. ['munepun. OcoOEHHOCTH U UX XMMHUYECKUE CBOWCTBA.
Tokcuunocts cnuproB. JlelicTBUE CIUPTOB Ha JKUBbIE opraHu3Msbl. [lomydenue, Qusnueckue u
XMMUYECKHEe CBOICTBa, mpuMeHeHue (enosoB. [IpakTrueckas yacts. Cyxas neperoHka ApeBECHHBI,
M3y4YEeHUE CBOMCTB ININILIEPUHA.

Paznen 5. Kap6onoBbie kuciaorsl. CTpoeHre KapOOKCHIbHOM Tpynmsl. [lonydenue, pusndeckne u
XMMHYECKHE CBOMCTBa KapOOHOBBIX KHCJIOT (0Opa3oBaHUE COJEH, CIOKHBIX 3(UPOB, HUTPHUIIOB,
amunioB). IlpowsBomHbIe KapOOHOBBIX KHUCIOT. lIpOMBINIIICHHBIE METOJBI CHHTE3a KapOOHOBOIA
KHCIIOTHI.

Paznen 6. Asorocoaepxkamme opranumvyeckue BemlectBa. [lonydeHue, gusnueckue CBOMCTBa,
HOMEHKJIATypa, XMMHYECKHE CBOWCTBA aMWUHOB. benku. DU3NKO-XMMHUYECKHE CBOMCTBA OEIIKOB.
Knaccudpukanus OenkoB. XapakTepUCTHKAa OTAEIbHBIX IPEACTaBUTENEH INPOCTBIX U CIIOKHBIX
6enxoB. PazHooOpasue GpyHKIuN OEIKOB U UX HAPOJHOXO3AHCTBEHHOE 3HAYCHHUE.

IIpakTryeckas yactb. Peakuus ocaxaeHust 6enkoB. L[BeTHble peakuuu Ha Genku. KonndyectBeHHOE
onpeneneHue 6enko ( OmyperoBas peakuus). ['uaponn3 6enkos.

Hyxnennosblie kucinotsl. CocTaB HyKI€MHOBBIX KUCIIOT.

OKOJIOTUYECKHE  aCMeKThl XMMHUHM HYKJIEMHOBBIX  KHCIOT. CTpyKTYpHO-()yHKIIMOHAJIbHAS
XapaKTEPUCTHKA HYKJIEUHOBBIX KUCIIOT.

Pazgen 7. Yraesoawl. Knaccupukanus m HOMEHKIaTypa yrieBofoB. [Jioko3a, cBoicTBa Kak
QNbJAECTUOCIIUPUTA: B3aUMOJEHCTBHE C TUAPOKCHIAMHM METAJJIOB, OKHCIEHHE BOCCTAHOBIICHHE,
opoxenne. Caxapoza. OOpazoBaHue caxaparoB, Tuiaposn3. Kpaxmanm M 1emnono3a Kak Kak
IIPUPOJHBIE BBICOKOMOJIEKYIISIPHBIE BEIIECTBA. XMMHUYECKHE CBOMCTBAa Kpaxmana. lIpaktmueckas
qacTh. M3BIeueHne kpaxmasua u3 KapTogesns, onbIThl ¢ HUM. [ naponu3 Kkpaxmarna.

[IpoekT «YraeBopl r1azaMu XUMUKa U OHOJI0Ta

Pa3nesn 8. DOxkcnepumeHTabHBbIE OCHOBBI XMMHMH. HayuHble MeTO/bI HCCIEA0BAHNUS XUMUYECKUX
BEIIECTB W  MpeBpaileHuil. MaeHTuukanuss  opraHuueckux  coenvHeHui.  Pernenue
SKCIIEPUMEHTAJIBHBIX 3a7]ad Ha OMpeJelIeHne OPraHUYeCKUX BEUIeCTB. DKCKYPCHM B XHMUYECKUE
nabopaTopuu roposia. Y4acTie B HaydHO-HCCIIE0BATEIbCKUX KOHKYpPCaX, B HAYYHO-TIPAKTHYECKUX
KOH(pepeHIMIX, KOHKYpcaxX pa3jiNyHbIX YPOBHEH.

Paspen 9. Pacuerpl 1m0 XMMHMYECKHM YPAaBHEHHUSIM M 3aKOHOMEPHOCTAM IPOTEKAHUSA
xumMHuyeckux peakumii. 3aganus EI'D mo opranmueckoil n oOmieit xumuu. Peaknuu HOHHOTO
oOMeHa B OpraHMYecKOM M HeopraHuuyeckod xumuu. HaxoxaeHue MoJeKyIspHOW (OpMYIIbI
BelecTsa. MaccoBas 10JIsI paCTBOPEHHOIO BellecTBa. MolisipHas KOHLIEHTpalUs pPacTBOPEHHOIO
BELICCTBA.

Pasznen 11. I'eneTrnyeckasi CBA3b MEXK1Y OCHOBHBIMH KJIACCAMH OPraHMYECKHUX COCAUHEHM.
I'eneTnyeckue psAnabl yrieBoAOpOAOB. I'eHeTHUeCKue psAabl KUCIOPOACOAEPXKAIIMX OPraHUYECKUX



BelleCcTB. ['eHeTnyeckue psbl A30TCOAEPKAIIMX OpraHUYecKuX coequHeHud. OO0beauHeHue
TEHETUYECKUX PAIOB.

Pemienne ympaXHEHHMII Ha OCYIIECTBICHHE MpEBpalllcHUi. PellleHne TeHETHUYECKUX LEeNoYeK
pa3nuuHbIX TUNOB. Pemenue 3ananuii ypoBHs C3 1eMOHCTpallMOHHBIX BapuaHToB EI'D o xumum.

Pazgen 12. OKucIANTENbHO-BOCCTAHOBHTE/IbHbIE PEAKNUH B OPraHUYecKOd XWUMHUM.
Baxneiiimume okucnutenu u BocctaHoBUTe . OCOOEHHOCTH paccTaHOBKA KO3 GUIIMEHTOB METOI0M
ANIEKTPOHHOTO OajlaHCa B YPAaBHEHUSAX C OPraHMYECKUMHU M HEOPraHMYEeCKHMMH BellecTBamMu. MeToj
ANEKTPOHHO-UOHHOTO  OanmaHca (MeTon Tmosypeakuwii). BrmusHue cpeapl Ha  IOPOAYKTHI
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ peakuuidl. PacdeTsl 10  ypaBHEHUSAM  OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUH.

Pa3znen 13. HayuHo-ucciaenoBartenabckasi padora. [lonbop Tem m nutepaTyphl I MPOSKTHBIX
pabor.

[IpakTuueckas yactob. [IpoBeaenue uccieqoBanuii paboThl, IPOU3BEICHUE PACUETOB U BBIYHCICHUIMA
M0 HCCIEeNOBAaTeIbCKUM paboram. Yuactue B onmuMmnuazne mno xumun ITAO «/loporoOyx».
[ToxroroBka oOyuarommxcs K «J{HI0 HayKn»

TemMaTH4ecKkoe MJIAHMPOBAHNE

Nen.n | Ha3Banue TemMbl Komnuecto | [lara no | lata no
4acoB IIaHy daxty
CrpoeHune OpraHuyecKux COeAMHEHUH. 2
Opranuyeckue BeIecTBa. Y TJI€BOJOPOIb 3
[TpupoHBIE HCTOYHUKH YTIEBOAOPOIOB. 2

Crnuptel u  ¢enonsl. Odupsl. Kupbel. Motromme | 5

cpexacTsa

KapOoHOBBIE KHCITOTHI. 3
A30TCcoAepIKallie OPraHUYECKUE COETUHEHUS 5
VYrneBons! 2
DKCIEePUMEHTAITBHBIE OCHOBBI XUMUH 2

Pacyersl 1m0  XMMHMYECKMM  YpaBHEHHUSIM M | O
3aKOHOMEPHOCTSIM MIPOTEKAHUS XUMHUUYECKUX
peakuuii

I'enernyeckasi CBSI3b MEXAY OCHOBHBIMU KIlaccamu | 2
OPraHNYEeCKUX COCTMHEHUH.

OKHUCINTENNFHO-BOCCTAHOBUTENIEHBIE ~ PEaKIMA B | 2
OpPraHUYECKON XUMUHU.

HayLIHO-I/ICCJ'ICIlOBaTCJ'IBCKaH pa60Ta. 2




Kane}mapno-TeMaanecxoe INJIAHUPOBAHHE

No | Tema ypoka | Kon- | Buasl gestenbHoCcTH ®dopma Jlara | [ara
n.n BO opraHusanuu | 1o o
4acoB wiany | gaxry

1 Tema 1. 2 OOBACHATH, TOUEMY OPTaHUUECKYIO0 XHMHUIO Jlexuns
Crpoenue BBIZICJIVIIN B OT/ICJIBHBIN pa3Jiell XHMHH. JlaGopaTopHsrii
OpTaHHIecKux [TepeancisiTh OCHOBHBIEC MPEIITOCHUIKH onbIT. V3roTose
COeTMHEHHI. BO3HUKHOBEHHS TEOPHU XUMHIECKOTO CTPOCHHSI. N

HHE MoJieNel
Pa3nmuarh Tpu OCHOBHBIX THIIA YTIIEPOJHOTO
R - N . MOJIEKYT
CKeJleTa: Pa3BeTBIEHHBIN, HEPA3BETBIEHHBIN 1 OJIeKy
HUKITHYECKHUiA. YIJICBOJIOPOZIOB U
TaJ0reHONIPOM3BO
JTHBIX.

2 Tema 2. 5 OOBSCHATH MPOCTPAHCTBEHHOE CTPOCHUE JlabopaTopHblii
Opraaugeckue MoJIeKyJ1 YB Ha 0CHOBE NpeAcTaBIeHUN O onbIT. 3roToBie
BeLIECTBA. ruOpuaAn3auy opouTasel aromMa yriaeposa. HHUE MOJeNeH

W3roraBnuBaTh MOENH MoJIeKysl Y B, MOJIEKYJI
VYrnesonopoast N
PYKOBOJICTBYSICh TEOPHEH XUMHUYECKOTO YTJI€BOAOPOIOB U
CTPOCHUS OPTaHNYECKUX BemecTB. OTInIaTh TaJ0reHONIPOM3BO
romoJoru ot uzomepon. Haseisats ¥YB 1o JTHBIX.
MEXTyHapoaHO! HOMeHKaType. COCTaBIsITh
YPaBHEHUS] XUMHYECKUX PEAKIHH, JleMoHCTpanuu.
XapaKkTepU3yOLUX XUMUYEeCKHe cBoiicTBa Y B. 1.I'openue
JTUJICHA.
2.B3aumopeiicTeu
€ 3TUJICHA C
pacTBOpOM
HepMaHraHaTa
KaJIusl.
3. O6pa3ubl
HOJIMATHIICHA.
3 Tema 3. XapakTepu3oBaTh COCTAB IPUPOJHOIO ra3a u .
2 P p pHpol JlaGopaTopHblii
TIpupoHbIe MOMYTHBIX HE(TAHBIX ra30B. XapaKTepH30BaTh ONBIT
criocoOsl epepaboTky HehTH. OOBICHITH )
HCTOYHHKH pPep v(b O3HaKOMIICHHE C
oTnuue OeH3UHA IPSIMOH ITEPErOHKH OT
YTIIEBOJIOPOJIOB. obpazuamu
KpPEKHHT-OCH3MHA
HPOJYKTOB
Ymers COCTaBJIATS CPABHUTEINbHYIO Tabmuy, HedTenepepaboTk
3HATh CBOMCTBA HEPTEIPOTYKTOB. -

4 Tema 4.Cruptel | 5§ N306paxats o01mryio Gpopmyy CIHpPTOB. JemoHcTpanuu.
1 GeHOIBL. OO0BsCHATH 00pa30BaHKe BOJOPOIHOMN CBsI3K U €€ | 1. KoMuecTBEeHH
aq)I/IpBI. }KI/IpBI. EJ]I/IHHI/IG Ha c})muqecm/le CBOHUCTBA CIIMPTOB. o€ BbIICTICHHE

OCTaBJIATh CTPYKTYPHBIC (DOPMYJIbI CIIUPTOB U
Moromue PYKTYP (bopmy. P BOZOpOJA U3
UX U30MEPOB, HA3bIBATh CIIUPTHI 110
TB o THJIOBOT!
cpenctsa MEeXTyHapOaHOH HOMEHKIaType. OOBACHATH ITHIIOBOTO
3aBUCHMOCTD CBOWCTB CITUPTOB OT HAMYHS crmpra. 2.
(GynkuuonansHoi rpyrmsl (-OH). Bsaumoneiictaue
CocCTaBIATh ypaBHEHHS PEaKIUi, STUJIOBOTO CITHPTA
XapaKTePH3YIOIINX CBOMCTBA CITUPTOB U UX ¢
IpHMEHEHHE. XapaKTspmosaTb 6POMOBOIOPOIOM
(usmronornyeckoe AeiicTBre MeTaHosIa U
3. CpaBHeHHE
9TaHOJIA. -
OOBSCHSTH 3aBUCHMOCTh CBOICTB (peHoIIa oT CBOMCTB CITHPTOB
CTPOCHUSI €r0 MOJICKYJIBI, B3aNMHOE BIIMSTHHE B
aTOMOB B MOJIEKYJIe Ha IpuMepe (eHoa. TOMOJIOTHIECKOM
CocTaBIsTh ypaBHEHUsI PEAKIIUMT, pany:
XapaKTePH3YIOIINX XUMUIECKHE CBOHCTBA (DeHOTT PACTBOPHMOCTE B
'BACHATH OU THYECK b XXH B.
O0bsc OMOJIOTHUECKYIO POJI po BOJIE, FOPEHE,
CoOmoath npaBuia 6€301acHOr0 00paleHns .
o B3aNMOJICHCTBHUE
CO cpelcTBaMH OBITOBON XUMUU
¢ HaTtpueM. 4.
B3anmoneiictere
TIINIEPUHA C
HaTpHUEM.
5 Tema 5. 3 CocTaBiaTh (HOPMYITEI H30MEPOB U TOMOJIOTOB Pa6ota o

Kap6oHoBeie
KHUCIIOTHI.

KapOOHOBBIX KHCJIOT U Ha3bIBaTh UX IO
MEXIyHapoiHOH HOMeHKIaType. OObICHATD
3aBHCUMOCTH CBOMCTB KapOOHOBBIX KHCIIOT OT
Hanmuust pyHkuuonanbHo rpymmsl (-COOH).
CocTaBisATh ypaBHEHUS peakLuii,

I/lH}lPlBI/IlIyaIlI)HI)IM
KapTOYKaM.
Pabora ¢
Y4eOHUKOM,




XapaKTepU3yIOIINX CBOWCTBA KapOOHOBBIX TETPabio
KkucioT. [TomydaTs yKCYCHYIO KHCIOTY U
JIOKa3bIBATh, YTO 3TO BEIIECTBO OTHOCHUTCS K
Kiaccy kucioT. OTinaaTe MypaBbUHYIO KUCIOTY
OT YKCYCHOH C IIOMOIIBIO XMMHUYECKUX PEAKIHH.
6 Tema 6. OOBACHATH 3aBUCUMOCTb CBOMCTB aMHHOKUCIOT | JlaGopaTopHble
A30Tcoﬂep)1(am OT CTPOCHHUA UX (byHKLU/IOHaJ'[beIX rpymi. ONbITHI.
He HazpiBaTh aMUHOKMCIIOTHI 110 MEX1YHAPOIHOM 1. PacTBopenue 1
opraHHeckHe HOMEHKJIATYPE 1 COCTABIATS YpaBHEHHA T
peakIyii, XapaKTepU3yIOINX HX CBOICTBA.
COCAMHCHUA OOBSICHATH OUOJOTUIECKYIO POJIb OCITKOB U HX Genkos. 2.
npeBparLeHuii B oprasusme. [posoauts upeTHple | HCHATYparus
peakIuu Ha OenKku. 6enkos. 3.
L{BeTHBIE peakuuu
0eNKoB.
CemuHnap
«OKOoJIOrn4ecKue
ACTICKTHI XUMHHU
HYKJIEHHOBBIX
KUCTIOT»

7 Tema 7. OOBACHATH OHOTOTUYECKYIO POJIb ITFOKO3BL. [IpoexTHas

VYreBoxs! [pakTryeckn 10Ka3bIBaTh HAINIUE JIeATeTbHOCTD
(DYHKIIMOHAIBHBIX TPYIII B MOJIEKYJIE TJIIOKO3bL. IpoexTt
OOBSCHATH, KaK CBOMCTBA Caxapo3bl CBSI3aHBI C «YTIIeBOABI
HaJIM4reM (YHKIMOHAIBHBIX TPYII B €€ rIa3aMd  XUMHKA
MOJIEKyJIe, ¥ Ha3bIBaTh 00IACTH MIPUMEHEHHS 1 GHOJIOray
Caxapos3bl.
CocCTaBIATh ypaBHEHHS PEaKLUi,
XapaKTePHU3YIOLIUX CBOMCTBA Caxapo3bl.

8 Tema 8. PacrniozHaBaTh OpraHu4ecKue BeIecTBa, IIpakTuky™m 1o
OKCHepUMeHTal UCTIONB3Ys KaUeCTBEHHBIC PEaKIH. YMETh PpEIIeHHIO 3a1a4
BHBIC OCHOBBI SKCIIEPUMEHTANIBHO JI0Ka3aTh HAJIMYKE TIIFOKO3BI, | MPaKTHYECKOe
XUMHHU KpaxMala. YMeTh CaMOCTOSITENbHO BBIOTHATD 3aHsTHE,

SKCIIEPUMEHT 110 HHCTPYKTHBHOM KapTe,
MOJIE30BaThCS JTA0OPATOPHBIM 000PYLOBAaHHEM,
BECTH HaOJIIOICHNUS, AENaTh BBIBOIBL.

9 Tema 9. 3akperieHne 3HaHU 1 PacCUeTHBIX HaBBIKOB Pabota c paboueit
Pacuets! mo o0yJaronmxcsi. TETPabIO.
XUMHYECKHM VYMeTb onpenesnsaTh TUIT 3aJla4y U 3HaTh anroput™ | Pabora no
YpaBHEHUSIM H peLIeHusI. WHJUBUTyaTbHBIM
3aKOHOMEPHOCT KapTOYKaM.

SIM TIPOTEKAHUS
XUMHYIECKIX
peaxkuuit

10 Tema 10. Pernrenue rienoyex npeBpaimieHuii. YMeTh Pa6ota o
I'enernueckas HCIOJIb30BaTh MOJyUYEHHbIE 3HAHUSI O CBOMCTBAaX UHIMBUyJIbHBIM
CBA3b MEXKILY U Cr0co6ax MoJyueHHUs: OPraHUIECKUX BEILECTB KapTouKam.
OCHOBHBIMU MIpU pEIIeHUH LEeNoYeK NpeBpaleHlii. YMeThb
KJIaccaMu COCTaBJISITh KOHCIIEKT.

OpPTaHWYECKHX
COCIMHEHHUI.

11 Tema 11. KraccuuiupoBaTh, BEIICISITD, ONPEACTITE U Pa6ora no
OxucnIuTeNEHO- HMPUBOAUTE IIPUMEPHI pa3aHIHbIM Buiam OBP. WHUBUTyaTbHBIM
BOCCTaHOBHTEJIb KapTOUKaM.

HBIE PEaKIny B Pabora ¢
OpTaHWYECKOH yueOHHKOM,
XUMUHU TETPaAbIO

12 Tema 12. OBnaJieBaTh HABBIKAMH KOHTPOJISI U OLICHKH Pa6ora ¢
Hayuno- CBOCH JIESATEILHOCTH, YMEHHE NPEABUICTH yaeGHHKOM,
HICCIEI0BATEIThC BO3MOYKHBIE ITOCIIE/ICTBUS CBOUX JICHCTBUIH TeTpajpio: paboTa
Kas pabota. C y4eOHHUKOM U

JIOTIOJIHUTEIIbHOH
JIMTEPATYPOH,
yMeHHe
aHAJIM3UPOBATD,
CpPaBHMBATD,




yCTaHABIUBATh
NPUYUHHO-
CIIEICTBEHHBIE
CBSI3H,
CHUCTEMaTU3UPOBa
Tb, 0000111aTh,
JieJaTh BEIBOJIEI,
OCYIIECTBIATh
CaMOKOHTPOJIb U
CaMOOIICHKY.

COJAEP)KAHME ITPOI'PAMMBI 11 KJIACC

Pazgen 1. BakHeiiime XuMH4YecKHe MOHATHS M 3aKOHbI. 3aKOH COXpPAHEHHUS MAcChl BEIIECTB,
3aKOH COXPAaHEHHUsSI U MPEBPAIICHUS SHEPTUH B XUMHYECKUX PEaKLUsIX, 3aKOH IMOCTOSHCTBA COCTaBA.
[Tepuoanueckuii 3aKOH U IEPUOIUYECKASI CHCTEMA C TOYKU 3PCHHsI YICHHUS O CTPOCHUHU aTOMOB.

Pa3zjnen 2. Metajuibl. MeTajuibl -CTOWKUE, aKTUBHBIE, TBEPJIbIE M MATKHE, JparoneHHbie. CrocoObl
noydeHus: metaioB. OO030p MeTamuyeckux djaeMeHTOB A u b- rpynmn. CrutaBel IIBETHBIX
MeTauioB. OKCUABI U THAPOKCUIBI MeTaIIoB. Koppo3us.

IIpakTuueckas padora: KauecTBeHHbIC peaKIK Ha METAILIbL.
[Tpoekt «Kene303HaKOMBII BCEM METa».

Paznen 3. Hemeramubl. Xapaktepuctuka HemeTaisioB. CBoiictBa HeMmeTaioB. OKCHUIBI U
BOJIOPOJHBIE COEIMHEHUS HEMETAJIOB. Annorponusi. Crenupuyeckue CBOMCTBa
KOHLEHTPHUPOBAHHOM a30THOM U cepHOM KucoT. [loHsATHE «MUHEpaT», KMUHEPAIbHbBIE YA0OOPEHUD.
A3zotHble U hochopHbIe y10OpeHUs.

[IpakTuueckas yactb: Pacuer coctaBa ynoOpeHuii.

Pa3znen 4. KauecTBeHHBIH aHAIU3 OPraHM4YecKux coeauHeHuii. OcoOCHHOCTH KaueCTBEHHOTO
aHallM3a OPraHUYeCKNX W HEOPraHMYeCKUX coeAuHeHuil. OO0Imas cxema mporecca UACHTHPUKAITT
BEIIECTB. AHAIIMTUYECKHE 3aJ]a4Ml TIPU HCCIIeOBaHUU BemiecTB. [IpenBapuTenbHble UCCIICTOBAHNUS:
YCTaHOBJICHHE arperaTHOrO COCTOSIHUA, IIBETa, 3amaxa, poda Ha TOpIOYECTb, H3MEpEHUE
(UBUYECKUX KOHCTAHT, MOJIEKYJIApHON Maccel. OmnpeneneHue pacTBOPUMOCTH B BOJE,
pa30aBIeHHBIX PAcTBOpAaX XJOPOBOJOPOJA, TUAPOKCHUIA HATPHs, B OPraHUYECKUX PACTBOPHUTEISX.
OO6napyxeHue yriepoja, BOJIOpoJa, B coeauHeHusx. OOHapyKeHHE cepbl, TaJloTeHOB, a30Ta B
coequHeHusX. OOHapyxeHrne (QYHKIIMOHANBHBIX TPYII: CIHUPTOB, albJAETHAOB, (DEHOJIOB, KUCIOT,
aMHUHOB, KHCJIOT OCHOBaHU. M3yueHne B3aMMOJICHCTBHSI OPraHMYECKHUX COCIUHEHUN Ppa3IMYHBIX
KIaccoB ¢ coenuHeHusMu cepebpa. IlpakTuyeckass paGora: PacrnozHaBaHue HEU3BECTHOTO
OpPraHUYECKOTO U HEOPTAHUYECKOTO BEIIECTB.

Pa3zpnen S. Xumus s;ku3Hu. PacturenbHble TUIrMEHTs! XUMHS U IUTaHWE. BUTaMUHBI B IpOAYKTaxX
nutaHus. Ilpupoansie ctumynsaTopsl. Beinenenue u3 uvas kodeuna. KauecTBeHHas peakuusi Ha
koewnn. I'moko3a, caxapo3a. OOHapykeHHE TIIOKO3bI B muile. Heopranmdeckue coenmvHEHHs] HA
KyXHE.

[TpakTrueckas pabora: o0yriMBaHHE OPraHUYECKUX BelIeCTB. JJ0Ka3aTeabCTBO HAMYMS yIIIepoia,
BOJAOpPOJA M a30Ta B MNpoayKTax nuTaHus. OnpeneneHne KUCIOTHOCTH IPOAYKTOB IUTaHUS.
PactBopumocts kupoB. ['maponus kpaxmana. [lenatypauus Oenka. M3ydeHue Mosioka Kak
OMYJIbCUH.

Paznen 6. Xumusi B ObITy. Moronme cpeactBa M YHCTALIME CpPEACTBA. 3HAKOMCTBO C
pasHooOpa3ueM, CBOMCTBaMH, KiaccH(UKAMEH MOIOMMX W YUCTANMX cpenctB. Meuta. Cocras,
crpoenue, moiydeHue. CpaBHEHHE CBOMCTB MbUIa CO CBOMCTBAMH CTHPAIbHBIX ITOPOILIKOB.
JlymucTthble BeliecTBa B nmappromMepun, KOCMETHKH, MOIOLIUX cpencTBax. DupHbpie Macia. Cocras.
JlymucTsle BemiecTBa B naproMepun, KOCMETUKH, MOIOIUX cpeacTBax. CrnoxxHble 3¢upsl. Cocras,
CTPOCHHE, MTOTTyIEHHE.



Pazgea 7. DxkcnepuMeHTANbHBIE 3a1a4d. PellleHre SKCIEPUMEHTAIBHBIX 3371a4 Ha OMpPEICICHUE
OpraHWYEeCKUX U HEOPraHMYECKUX BELIECTB. DKCIIEpPUMEHTaIbHAsl 4acTh MpPoeKToB: «Poib Hona B
HallleM OpraHu3me», «4YTo X HaM KyIIaTh U MUTH?» - ONPENEIICHUE COJEPHKAHUS Oo/1a B IPOITYKTaxX
MUTAHUS, aHAIM3 KadecTBa MPOAYKTOB MUTAHUS. JDKCKYPCUU B XUMHUYECKUE T1aO0OpaTOpUU ropoja.
YyacTue B Hay4YHO-HCCIEAOBATEIIBCKUX, HAYYHO-TIPAKTHYCCKUX KOH(MEPEHIUIX, KOHKYypcax
Pa3IMYHBIX YPOBHEH.

Pasnen 8. Pacyerpl mo XuMMHYeCKMM YPaBHEHHUSIM H 3aKOHOMEPHOCTAM MPOTEKAHUS
XuMudeckux peaknuii. 3aganus EI'D mo opranmyeckoid, HEOpraHMYECKONM M OOIIEH XHMUHU.
Peakiium woHHOro oOMEHa B OpraHMYeCKOW U HEOpraHuyeckod XuMuu. OKHCIUTEIHHO-
BOCCTAHOBUTEIbHBIE (Bce Tumbl). [waponu3. Onekrponus. MaccoBas 1071 PacTBOPEHHOTO
BellecTBa. MoJisipHasi KOHLEHTpaluss M MOJISIpHAs KOHLIEHTpalus PacTBOPEHHOTO BEIECTBA.
VcaokHEHHBIE 3a/1a4l BCEX THIIOB.

Paznen 9. 'eneTnuyeckasi CBA3b MeK1y OCHOBHBIMH KJIaCCAMU COeIMHEHM . ['eHeTHUeCcKue psijbl
YIIIEBOAOPOAOB. ['eHeTnyeckue psapl HEOPraHMYECKUX, OPraHMYECKHX BEUIECTB. |'eHeTnueckas
CBS3b MEXKIY METAUIAMHM M HEMeTaulaMd. ['eHeTnyeckue psiibl a30TCOACPKAIIUX OPraHMYECKHX
coenuneHuii. OObeIMHEHNE TeHETUYECKUX pAIO0B. PemieHune ympakHEHUH Ha OCYIIECTBIICHUE
IIpeBpalicHuil. Pelmenne reHeTuuecKux LenoYeK pa3InyHbIX TUNOB. Pemenue 3aganuil yposHs C3
JE€MOHCTPAaLlMOHHBIX BapuaHToB EI'D o xumuu.

Pa3znesn 10. Hayuno-ucciegoBarenbckasi padora. [lonbop tem u nureparypbl Uisi TPOEKTHBIX
pa0ot. Ilpaktuueckas uvactb. [IpoBeneHue uccinenoBaHuii pabOThl, NPOM3BEACHUE PACUETOB U
BBIUMCIICHUM [0 HCCIENOBaTEIbCKUM pabotam.  Yyactue B onumnuazae no xumuu [TAO
«doporodyx». [lonroroBka oOy4darommxcs K «J{HIO HayKn».

TEMATHYECKOE IINTAHUPOBAHHUE

Ne Ha3zBanue TeMbl KoanuyectBo | /lata mo | lata mo
181 4acoB IVIAHY (pakry
1 Baxuelime XMMUYECKUE TOHATHS U 3aKOHBI 1
2 MeTaib 4
3 Hemerasr 4
4 KauecTBeHHBII aHanm3 OpraHUYECKUX | 5
COEMHEHU I
5 XUMHUS )KU3HU 4
6 XuMmus B ObITY 2
7 DKcIepruMeHTATbHBIC 33/1a49H 3
8 Pacderbl 10 XWMHYECKMM YypaBHEHUSM W |5
3aKOHOMEPHOCTSIM ~ MPOTEKaHUS  XUMHUYECKUX
peakuu
9 ['eHeTnyeckass  CBA3b  MEXKIY  OCHOBHBIMH | 2
KJIAaCCaMH COETMHEHUN
10 Hayuno-uccnenoBarenbckas pabota 4

IIpuMepHBIE TEMBI IPOCKTOB:
1. McTopus nomyueHus: ¥ IpUMEHEHUE YKCyca



2. Oprannyeckue BelIecTBa — KOHCEPBAHTHI IS MUIIEBBIX MPOJAYKTOB

3. TexHoJIOTHsI MOJIOYHOKHCIION 3aKBACKU OBOILLEH

4. UccnenoBaHue COCTaBa Pa3IMYHbIX COPTOB CIMBOYHOIO Macia

5. M3roroBieHne MacisiHbIX KPacoK

6. BeiOupaem cpenicTBO 11l MBIThSI )KUPHOM MOCY/IbI

7. I3roToBIeHNE MbLIa PYy4HOI paboThI

8. AHayn3 pa3IMYHbBIX COPTOB XO3WCTBEHHOTO MbLIA

9. UccnenoBanue MOIOLIEH CIIOCOOHOCTH MbLJIA B OTHOILIEHUH PA3JIMYHBIX 3arpsA3HUTEIEH
10. UccnenoBanue xayecTBa MEna

11. Kak coxpaHUTh CBEKECTh MOJIOKA?

12. Onpenenenune nopora 4yBCTBUTEILHOCTH PEAKIIMU Kpaxmaia ¢ Ho10M
13. M3yuyeHune 3aBUCHMOCTH TMOSBICHHUS (M HMCYC3HOBEHMS) CIIAJIKOrO TPUBKYyca KapTtodens OT
TEeMIEPaTypbl

14. ViccnenoBanue coiep:kaHus aCKOPOMHOBOM KHCIIOTHI B PA3TUYHBIX COKaX
15. Ucropust xneboreueHus

16. Ucropus yepHun

17. ViccnenoBanue coqepkanus KodernHa B pa3IMYHbIX MapKax yasi U kode
18. 3roToBieHne TEMIEPHBIX KPACOK

19. BiusiHre STUIIOBOTO CIIMPTA HAa Pa3BUTHE PACTEHUN

20. [TonyyeHnue u mpuMEHEHHUE KeJIaTUHA

21. Paznenenue pacTUTENbHBIX MIUTMEHTOB 3€JICHOTO JTUCTA

22. U3roToBieHue akBapeIbHbIX KPACOK U3 PACTUTEIbHBIX ITMTMEHTOB

23. HccnenoBaHnue XMMHUYECKON CTOMKOCTH IIACTMAcC — YMAaKOBOYHBIX MaTEPHANIOB IS MHILEBHIX
MIPOJIYKTOB

24. Comuenust u TpuyM@ BEIHKOTO OTKPBITUS

25. Amdopsl, ampuduu u... aMPOTEPHOCTH

26. Bonuas 000J104Ka IIaHETHI

27. NUmeet 1 BOIAa TaMSITh?

28. Bira)xHOCTb BO3/lyXa U 3J0POBBE UEIOBEKA

29. Dkonoruyeckue NpoodsieMbl XUMUYECKOTO ITPOU3BOJICTBA

30. Xumuueckre BellecTBa B MOBCEIHEBHOM )KU3HH UeIOBEKa

Yueono-memoouueckuin komnaexm

Memoouueckue nocoous onsa yuumens:
[abpuensn  O.C. Ilporpamma kypca xumum 18 8-11 kmaccoB  o0meoOpa3oBaTeabHbBIX
yupexnaenuit.— M.:  Jlpoda, 2014.
1. O.C.I'abpuenss. 1.I.Octpoymos. C. FO.ITonomape Xumus. 10 kinacc. YrinyOiaeHHbIH ypoBeHb
M. Jlpoda. 2015
2. 0.C.I'abpuensn. N.I.Octpoymos. C. FO.ITonomapeB Xumus. 11 kiacc. YriayOneHHbIH YpOBEHb
M. Jlpoda. 2015
3. O.C.T'abpuensu. U.I'.Octpoymos. C. FO.ITonomape Xumus. 10 knacc. bazoBbiit ypoBeHb
ypoBeHb M. [Ipoda. 2014
4. O.C.I'abpuensH. N.I'.Octpoymos. C. FO.ITonomapeB Xumus. 11 kiacc. ba3oBslii ypoBeHb
ypoBeHb M. [Ipoda. 2014
5. KontponbHele u npoepounsie padoTsl. Xumus. K yu-ky O.C. I'abpuensna.10xi. — M.; Ipoda.
2006
6. M.YO.I'opkosenko. [Toypounsie pa3padotku no xumuu. K yaebnukam O.C.I"abpuensna,
A.C.I'yzes, I.E.Pynszutuca. M. Bako 2005
7. Metoauueckoe nocobue 10 k. O.C.I'abpuensn, U.I'.OctpoymoB. Tem. [Tnanup. [Toyp. Paszp.
8. 3amanms. Onopueie cxembl. Kont. Pa6. M. Ipoda. 2000
9. Xumus. Pa3zsepHyroe Temarnyeckoe mianuposanue no nporpamme O.C.I'aGpuensna. 8-11
kyaceel. Mopo3oB B.E. Mocksa «IInanera» 2010
10. UuTepHET-pecypChl.
11. KontponbsHo-u3Meputenbubie Marepuaisl k yaeOuuky O.C. I'abpuensna. 10 kmacc; M. Bako.
2011
12. Macrep-knacc yuutens xumud. 8-11 kimaccel. Metoaudeckoe mocooue ¢ eKTPOHHBIM
npunoxenueM. M. Mza. «['moGycy; 2010



13. U. B. Mapkuna. CoBpemMeHHbIN ypoK XuMuu. Apociasibs. Akagemus pazputus. 2008.

14. O.C. Makcumenko. [Tonnbiii mkonbHbI Kype EI'D. M. Onma.2008

15. UtoroBerit koHTpodb. Xumus. EI'D. YaeOHo-cnpaBounbie matepuainsl. M. [Ipocsemenue.2011
16. Huxutiok T.B. Xumus. /{ns nosropenus u noarorosku. Caparos. M3aarensctBo « Jlnnein»
2006

17. O.C. Tabpuensa. N.I'. OctpoymoB. Meroauueckoe nmocodue. M. JIpoda. 2001

18. A. A. JIpo3nog.; E.A. Epemuna. EI'D. DddexrtuBnas metoauka. M. U3narenbcTBo « IK3aMen,
2005

19. KO.K. I'ybanoBa. COOpHUK 3a7a4 110 OPraHUIECKON XUMHH ¢ pereHussMu. CapaTos.

20. O.C. T'abpuepsin, I'.T'". JIsicoBa, A.I'. Benenckas. HacronbHas kaura yaurens Xxumun. M.
Hpoda. 2004

21. H.I1.Tpoery6oga. [Toypounsie pazpadorku no xumuu k YMK O. C. I'abpuensna, I'.I". JIsicoBoit
(M.: Hpoda) I'.E.Pymzutuca, ®.I'. ®enpamana (M. [IpocBemenne)

22. KoHntponwsHbIe U MpoBepouHbie paboThl kK yueOHuky O.C.['abpuensna, I'.I".JIpicoBoii «XuMusl.
11» M. [poda, 2006

23. H.H.I'apa; Xumus: ypoku B 8 kiacce: nocodue ans yuurens; H.H.I'apa.

M.IIpocsemenue; 2008r

24. H.I1.Tpoery6oBa; 8 kiacc: moypouHsie pazpaboTku mo xumuu; M. Bako, 2012

25. Xumust. 8 kimace: noypounblie miiansl K yaeOnukam JI.C.I'y3es, B.B..Copokuna,
P.I1.Cyposuesoii.-Bonrorpaz, 2003.Arop-cocrasurens Jubnenxo C.1O.

26. Tectpl. Xumus. 9 kiacc. M. OI'Y.

27.E.Il. Kum. Xumus. Jluarnoctuka roroBHoctu. ['MA. Caparos. M3aarensctBo «JInnei» 2011
28.H.C.I1aBnoBa. KoHTponbHble M caMocTOsTeNbHbIE padoThl mo xumuu. K yuebnuky O.C.
INabpuensna «Xumus.8 kinace». M. Jlpoda, 2016

29.Tematuueckue TecThl. 8 kiaacc. M. «Bako». 2016

30.A.B. Kymnuoga. k yuebnuky O.C.I'abpuensina. J{uarnoctuueckue padotsl. M. [poda, 2015
31.Temaruyeckue TecThl. 9 kiacc. M.»Bako». 2016

32.0.C.I'abpuensn. A.B.KymmoBa. Meroanueckoe mocobue k yueOnmkam O.C.I'abpuensna. M.
Hpoda, 2017

33.0.C.I'abpuensn. T.B. CmupnoBa. C.A..CrnaakoB. XuMus B TeCTax, 3a/1a4ax, yIpakKHEHHUIX.

M. lpoda, 2017

34.®roc. Paboune nmporpammsl o yueonukam O.C. 'abpuensiHa. 8-11 knaccel. Bonrorpan

Jononnumenvnas numepamypa 0a:a yuaujuxcs
1.T. H. JIutBuHoBa. XuMusi. 3aKOHBI, CBOMCTBA PJIEMEHTOB U UX COeAUHEHUN. POCTOB-Ha- TOHY
«®Denukey». 2012
2. Xomuenko N.I". COopHUK 3a/1a4 ¥ yIpaKHEHUH 110 XUMUH JUIst cpeaHei mkomsl/ N.I'. XomueHko.
N3n." Hosas BomHay: U3natens Ymepenkos. 2008.
3.Xumus B Tabaunax. 8-11 knace. CnpaBounoe nocodue. ABrop-cocrasurens A.E.HacoHosa;
M. Ipoda. 2011
4.P. A. JIunun. CripaBo4HHUK 110 0011ei u Heopraunyeckoit xumun. M. [Ipocsemenue. 1997
5.B.H.Jloponbkun, A.I'.bepexxnas, T.B.Caxnesa, B.A. ®epanena. [lonrotoska k 'MA. Jleruon.
PoctoB-Ha-/lony. 2011
6.B.H.Jopouskun, A.I'.bepexnas, T.B.Caxxnena, B.A. ®eBpaneBa. Temarnueckne TeCThI s
noarotoBku k 'MA. Jlernon. PoctoB-Ha-/{ony. 2013
7.A.9.AnTommH. Xumus. Craem 6e3 npobiaem. Syza-npecc. M. 2013
8.B.H.[loponbkun, A.I'.bepexnas, T.B.CaxueBa, B.A. ®eBpaneBa. Temaruueckue TeCThI s
noaroroBku k ['MA. Jlernon. PoctoB-Ha-/{ony. 2013
9.B.H.Jlopoubkun, A.I'. bepexnas, T.B.CaxneBa, B.A. ®eBpanena. Xumus. [logroroska k EI'D
2018. Jlernon. PoctoB-Ha-/lony. 2017
10.B.H. Joponbskun, A.I'. bepexxnas, T.B. Caxuena, B.A. ®eppaneBa. Xumus. Temarnueckuit
TpenuHr.2018. Jlernon. Pocros-Ha-/{ony. 2017

Pazoamounvie mamepuanwl
JlunakTrueckue pa3aaTodHbie Matepraibl. [IoBbIIeHHBINH U 6a30BBIH YPOBEHb. XUMUs. 8-9 Kiacc
> TECThI



» CaMOCTOSITENIbHBIC PaOOTHI

» KOHTPOJIbHBIC PaOOTHI
Junaktrueckue paznarounble MaTepraiibl. [loBbimeHHbIN 1 0a30BbIH ypoBeHb. Xumus. 10-11 kmacc

» TeCThI

» CaMOCTOSITEeNIbHBIC PaOOTHI

» KOHTPOJIbHBIE PaOOTHI

Oopa3zoseamenvuvle OUCKU

» Xumus (8-11 xmacc). BupryanbHas nabopatopus. YdeOHOE 3JIEKTPOHHOE U3/IaHUE!
JlaGoparopus cuctem myasrumenna Map I'TY, 2009.
CD-nuckn

A\

Hnmepuem-pecypcot:
» http 4vww.chem-astii.ru/chair/study/genchem/index.html
> http://bril2002.narod.ru/chemistry.html
> http://www.chemel.ru/
> http://lwww.prosv.ru/ebooks/Gara_Uroki-himii_8Kkl/index.html
»  http://chem-inf.ncirod.ru/inorg/element.htm

Y

HuTepHer-pecypebl «B Mupe Xumuny»

Xumus

http://school-collection.edu.ru/ - Equnas komekims udpoBeIX 00pa3oBaTeIbHBIX PECYPCOB.
http://him.1september.ru/ - snexrponnas Bepcus raszers! "Xumus" npunoxenue K "1 ceHTIOps”
http://pedsovet.org/ - Tlexcoser.org. JXuBoe mnpocTpaHcTBO o0Opa3oBaHus. MHTepHET-pecypc
COJICP)KUT TEOPETUYECKHE M IMPAKTUUSCKUE MaTepuasbl Uil MPOBEACHHS YPOKOB, BHEKIACCHBIX
MEPONPHUITHH.

http://www.uroki.net/ - UROKILNET. Ha crpanumax storo caiita Bel HaiijeTe HOypo4YHOE H
TEMaTHYECKOE IJIAHUPOBAHUE, OTKPBITHIC YPOKHU, CLICHAPHUHU IIKOJIBHBIX MPA3JHUKOB KIIACCHBIC YaChl,
METOJIMYECKHE pa3pabOTKU, KOHCIEKTBl YPOKOB, J1a0OpaToOpHble, KOHTPOJbHBIC pabOThl H
MHOYKECTBO JIPYTUX MaTEPUAIIOB

http://festival.1september.ru/subjects/4/ - ®dectuBans mnemaroruveckux uped "OTKpPBITHIA ypok'.
Pa3paboTku ypoKOB 110 XUMHUH.

http://som.fsio.ru/subject.asp?id=10000755 - CereBoe 00BEIMHEHHE METOIUCTOB — JTO CaWT,
MpeAHA3HAYEHHBIN I METOIWYECKON MOAICPKKH YUHUTEIEH-TIPEAMETHUKOB. B HeM pa3zmermarorcs
pa3IUYHBIE MaTepHaIbl MO0 XUMHH: METOJMYECKHE pa3paOdOTKH YPOKOB, JaOOpaTOpHBIE palbOTHI,
TECThl M KOHTPOJIbHBIC pa0OThI, OJMMIIHAMbBI, BUICOOMBITHI, XUMHYCCKHE 3alaud, WHTEPHET-
y4eOHHKH 10 XUMHH ¥ MHOTOE JIPYroe

http://schools.perm.ru/ - TlepMckuii TOpOACKON MIKOJBbHBINA mopTai. Ilegarorn Ha moprajie CMOTYT
HAWTH pa3pabOTKH YPOKOB M PAa3IMYHBIX MEPONPHUSATHH, a TaK K€ IOCIEJHUE HOBOCTH B cdepe
oOpasoBanus [lepmckoro kpast

http://www.alhimik.ru/ - AJIXUMUK. DnekTpoHHBIN KypHAT Ui MPEnoiaBareeil, IKOIbHUKOB U
CTYIICHTOB, M3Y4YaIOIINX XUMHIO. BKIIIOYaeT METOMMYECKUE PEKOMEHIAIMH JUTS YYUTENCH XUMHH,
CIPaBOYHHMKH, OMOTrpaguM BEIMKHUX XMMHKOB, pa3aensl "Becemas xumus", "Xumusg Ha Kaxabli
JIeHb" ¥ MHOTO JPYTOil HHTEPECHO! U MOJIe3HON nHpopManuu

http://www.chemistry.narod.ru/ - Mup xumuu. ComepXUT XUMHUYECKHE CIPABOYHHKH, HUCTOPUIO
CO3JaHUsI U PA3BUTHUS TEPUOJAMYECKOM CHCTeMBI dJeMeHTOB (cchuika "Myseit"), omucanue
XMMHYECKHX OIBITOB C Pa3IMYHBIMUA DJIEMEHTaMH, CBEACHUS M3 OCHOBHBIX OOJIacTeil XUMHHU
(orpaHuuecKas, arpoXMMHs, TCOXHUMHs, OKOXHMHS, aHAIUTHYECKas XUMUs, (HOTOXUMHS,
TEPMOXHMHUS, HEPTEXUMHUsI), pa3/iel XUMHUYECKHX HOBOCTEH, CCBUIKM Ha TIOJIE3HBIE PECYpPCHI
WNHTtepHera u T.1.

http://hemi.wallst.ru/ - Xwumusa. OOpa3zoBaTelabHBI CaWT Ui IIKOJIBHUKOB W CTYJCHTOB.
DONEeKTPOHHBIM y4eOHUK MO XUMHUM JJIsi CPEAHEH IIKOJIBI, TPUTOIHBIA JJI UCIOJIB30BAHMS KaK B
OOBIYHBIX, TaK W B CIEHNHAIM3HPOBAHHBIX KJIaccax, a Takke I TOBTOPEHUsS Marepuana B
BBIITYCKHOM KJIacCe W JUIs MOJTOTOBKH K dK3aMeHaM. Ha caiite OmyOSMKOBaH psiji MPUIIOKCHUI:
tabnuua  MeHgeneeBa, TaOiMI@a  AIEKTPOOTPHUIIATEIBHOCTEH  JJIEMEHTOB,  JJIEKTPOHHBIC
KOH(UTYypaIMK JIEMEHTOB H JIp., @ TAK)Ke 3a/1a4H JIJIsl CAMOCTOSITEIbHOTO PEIICHHUS.
http://www.college.ru/chemistry/ - OtkpsiTsiii Komnemx: Xumus. DNeKTpOHHBINA y4eOHUK 10 XHMUH
(HeopraHu4eckasi, OpraHUYecKas, SACpHas XUMHS, XUMHS OKpPYXKAIOUIeH Cpebl, OHOXUMHS),
COICP)KUT OOJIBIIOE KOJMYECTBO JIOTOJHUTEIBHOTO Marepuana. YUeOHUK COMPOBOXKAACTCS



http://bril2002.narod.ru/chemistry.html
http://www.chemel.ru/
http://www.prosv.ru/ebooks/Gara_Uroki-himii_8kl/index.html
http://chem-inf.ncirod.ru/inorg/element.htm
http://school-collection.edu.ru/
http://him.1september.ru/
http://pedsovet.org/
http://uroki.net/
http://festival.1september.ru/subjects/4/
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http://www.college.ru/chemistry/

CIIPaBOYHBIMU TAOJMIIAMH, TIPUBOIUTCS MTOAPOOHBIN pa300p TUMOBBIX 3a/1a4, IPEICTABIICH OOJIBIION
H3_60p 3aaa4 OJjisk CaMOCTOATCIIBHOTO PCIICHU A

http://www.chemistry.ssu.samara.ru/ - Opraduueckas XUMHUS - y4eOHUK Ui CpEIHEW IIKOJbl. B
yLIGGHI/IKC H3JIararoTCad TCOPCTHUYCCKUC OCHOBBI OpFaHI/I‘IeCKOﬁ XUMHUHU U CBCIACHUA 06 OCHOBHBIX
KJIaccax OpraHMYecKHX BemlecTB. [IpUBOASTCS peKOMEHIAINH IO PEIICHHIO 3a1a49. Y YeOHBIC TEKCTHI
COIIPOBOKAAIOTCS OOJBIIUM KOJIMYECTBOM Ipa)UUeCKUX WILTIOCTPALMA U aHUMAlUl, B TOM YHCIIe
TPEXMEPHBIX

http://www.informika.ru/text/database/chemy/Rus/chemy.html - DnexkrponHbie yueOHUKH O 0OMICH
XMMHWH, HEOPTaHUIECKON XMMHUH, OPTraHNnIeCKON XUMHUHIIpEn0oCTaBIsIFOTCS CIIPAaBOYHBIC MAaTEPUAITBI
(cmoBapb XMMHUYECKUX TEPMHHOB, CIPAaBOYHBIC TAOIUIIBI, OMOTpaguy BETUKUX XUMHKOB, HUCTOPHS
XMMHH), & TAKIKE TECTOBBIC BOIPOCHI

http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry - OO0pa3oBarebHBbIi cepsep
TecTupoBaHus. becruiatHoe on-line TecTHpoOBaHWE MO XUMHUH, TPEOYEeT PErHCTpalii B CHUCTEME.
TecroBble 3amaHusi BKIIOYAIOT B ce0si COCTAaBIIEHHWE YpAaBHEHHMH W BBHIOOD YCJIOBUN MPOBEICHHS
XUMHAYECKHX PEaKIMH, KIacCU(UKAIIMIO AIEMEHTOB U CJIOXHBIX BEIIECTB, BOIMPOCH! MO CTPYKTYpE
MOJICKYJT, KOJTMYECTBEHHBIN pacueT peareHToB, ClIOCOObI HICHTU(UKAIIUN BEIICCTB.

MATEPHA/IBHO-TEXHUYECKOE OFECIIEYEHHUE OEPA30BATEJILHOI'O
ITPOIIECCA

YYEBHOE OBOPY/|OBAHUE

Tabnuupbr:

"Ne

n/n " Haumenosanue Koi-Bo Tema Kiace

1 O6pamienue c BemectBamu 1 CBONMCTBa XUMHUUYECKHUX BEIIECTB 8

2 ®unpTpoBaHue 2 8

3 DnexTpoBosHOBBIE Mojienu aToMoB 1 Ctpoenue aroma §8,9,11

4 ®opma u IepeKpbIBaHUE JIEKTPOHHBIX 00s1akoB 1 Ctpoenue atoma 8,11

5 MonHas cBa3b 1 Xumudeckas cBs3b 8,11

6 Kpucrainmuueckas perierka meramuioB 1 Metamisr 8,9,11

7 KoBanenTHas cBs3b 1 Xumuueckas cBs3b 8,11

8 KonmnuecTBeHnHble BennunHbl B XuMuu 1 Pemenne 3agau 8

9 Kpucramnnueckue pemerku 1 Ctpoenue Bemects 8,9,11

10 CBs13p MeXTy KJIacCaMU HeOpraHudeckux BemiecTB 1 CBoiicTBa XMMUYECKUX BeriecTB 8,11
11 DnexTponpoBoaHocTs pacTBopoB 1 PacTBops! 8,9

12 Cxema pacTBOpPEHHS U DJICKTPOTUTUIECKON TUCCOIMAIUN COSAMHEHUN C HOHHOW U KOBaJIEHTHOM
NOJIApHOM cBsA3siMU 2 PacTBops! 8,11

13 DnexTponuTUyecKoe rnoixydeHue Hatpus 2 Mertasibl 9

14 lyrosas snekrponeus | Metansl 9

15 TIpsimoe BoccTaHoBIeHUE *ene3a u3 pya 1 Meramsr 9

16 ITpumenenue anekrponusa 1 Meramer 9,11

17 DnexTponu3s pactBopa xiopuaa meau (1) ¢ yroasubm anomom 1 Mertasmist 9

18 Cxema rampBaHndeckoro 3ymemMenTa 1 Metamner 9,11

19 JIByxBaHHas MapTeHOBCKas neub | Metamer 9,11

20 DnexTpoausep Uil MOIy4eHUs antoMuHus 1 AnroMuHui 9

21 Xumnueckas kopposus 1 Meramnsr 11

22 3amuTa OT KOPpO3UH METANINYeCKUMU IIeHKaMu | Metamerl 11

23 DJIEeKTPOXUMUYECKOE NOJTYyYeHUE AMFOMUHUSA | AsroMuHMN 9

24 Ctpoenue aroma yriepona 2 Yruepon 9,10

25 Amdotepnbie ruapokcuabl 1 OCHOBHBIE KJIacChl HEOPTaHUYECKUX BemiecTB 9,11
26 I'unponu3 BOIHBIX pacTBOPOB coieit 2 PacTBopsr 11
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http://www.informika.ru/text/database/chemy/Rus/chemy.html
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27 3aBUCUMOCTb AUCCOIMALIMY THAPOKCUIOB OT 3apsijia A/ipa U paauyca HEHTPATIbHOro aToma |
Bemecrsa 11 28 Pextudukaruonnas kononsa 1 Hegts 10

29 ®ochopubie 1 azoTHbIe ynoopenus 1 [Moarpymma a3zora 9

30 Crnuptsl u ansaeruasl 1 Kucnopoaconepskamue opranunueckue semjectsa 9,10

31 benzon 1 Apomaruueckue yrieBoaopoast 9,10

32 Ortan u Oyran 1 Ankanst 9,10

33 Mertan | Yraesomopoast 9,10

34 Otunen 1 Ankenst 9,10

35 Anerunes 1 Ankunsr 9,10

36 Ctpykrypa monekynsl 6enka 1 benku 9,10

37 Ilonydenue aneratHoro BojiokHa 1 ITomumeps 9,11

38 ITomyuenue BonokHa karnpoH 1 [Tomumeps 9,11

39 Ilonyuenue BosiokHa xJyiopuH 1 [Tomumepsr 10,11

40 OGpa3oBaHHE BOJOPOJIHBIX CBs3eil B Mosiekynax 2 Cruptel 10

41 Cobupanue razos 2 9

42 Tlonyuyenue u npumeHeHue Bogopoaa 2 Bogopon 9

43 IInactuyeckue macchl ¥ u3aenus u3 Hux 1 [omumepsr 10,11

44 Cxema ouuctku nomeHHoro raza 1 Cepa 9

45 NonooOMeHHbIe mpotieccsl 2 Dnekrponus 9,11

46 BoccranoBuTenbHbIe Mponecchl B 1oMHue 1 Cepa 9

47 CTeneHu OKUCICHUSI XUMUYECKUX 3JIEMEHTOB OT BOJIOpo/ia A0 Kayblus 1 CTerneHb OKUCICHUS
8,9,11 48 CriocoObI 3aIUTHI METAIIOB OT KOppo3uu 2 MeTtasibl 9

49 DnexTponauTHueckas gucconuanus 1 DnexkTpoiauTuyeckas JUccouuanus 8

50 DAeKTPOXUMHUYECKOE MOTYyYeHHE BOAOPOa, XJI0pa, ruapokcuaa natpus 1 Hemeramis 9
51 Homennas neus 1 Cepa 9

52 IlpoctpancTBenHas nuzomepus oyrunena 1 Ankenst 9,10

53 Xumuueckue cpescTBa 3auuTsl pacreHuit 1 Xumus B ObITy 11

54 PacTBOpUMOCTH BEUIECTB B BoJie. MoJsipHbie Macchl BemecTs 1 PacTBopsl 8

55 Kanuitasle ynoopenus 1 Xumus B ObiTy 11

56 Texnuka 6€30MacHOCTH MPH MPOoBeAeHUH onbIToB 2 8,9,10,11

57 Texnuka 6e301acHOCTH Ipu padore ¢ razamu 2 8,9,10,11

58 3naku 2 8,9,10,11

59 IlpaBuna noBeneHus B kabunere xumun 1 8,9,10,11

60 IICXD JI.1. Menneneena 2 8,9,10,11

61 PacTBOpMMOCTB KHCIIOT, OCHOBAHUM, COJIEN B BOJIE U cpena pactBopoB 1 Pacteopsr! 8,11
62 IpaBuna no TexHUKE 0€30MaCHOCTH TIPH paboTe B xumuueckom kabunere 1 8,9,10,11
63 DieKTpOXUMHUECKUH psit HanpsbkeHui metauios 1 8,9,10,11

62 Komrutekt no Heoprannyeckon xumuu 1 8,9,11

63 Kommiekt no oprannveckoit xumuu 1 9,10,11

CreHasnl:

Ne i/ HazBanue

1. PacTBOpHMOCTB cOJIel M TUAPOKCHUIOB

2. Ilepuoanyeckasi cucTeMa XUMUYECKHUX AJIIEMEHTOB

3. Yronok 6e30macHOCTH

4. KnaccHblii yroyok

Monenn:

1 Kpucramumueckas pemerka NaCl

2 Kpucrammnueckas pemerka Mg



3 Kpucrannmuyeckas perierka rpadura

4 Habop Mojiesneit aToMOB JJIsi COCTAaBICHHS MOJIEIIeH

5 Mogaenb mosekyinbl JJHK

6 Kpucrannuueckas pemierka Fe

[udposble 1 37eKTPOHHBIE 00pa3oBaTeNbHbIE PECYPCHI

CD nucku

Nen/mm Pazgen, tema Kitace HasBanue Koi-Bo

. Kypc 8 Xumus — 8, x yuebnnky O.C. 'abpuensina 1 guck

. Kypc 8-9 Xumus. 8-9 kinaccel. bazoBsiii kypc 1 nuck

. Kypc 10-11 Opranunueckas xumus 1 auck

. Heoprannueckas xumus 8-11 Heopranmueckas xumus 1 nuck
. O6mas u Heopranndeckast xumus 10-11 Xumus oOmast u Heopranmueckas. 10-11 xkmace 1 quck
. Kypc 10-11 Ypoku xumuu 10-11 kiacc 1 auck

N N N RN -

. Kypc 11 Xumus - 11 1 auck
Kypc 9 Xumus — 9, mynetumenuiinoe npuioxenue Kk YMK «Xumus. 9 kimace» 1 quck
Kypc 11 Xumus. 11 knacc. KoMmuiekT 31eKTpoHHBIX Tocoouii 1 tuck



OBOPYJAOBAHME JIUIsA TPOBEAEHUSA ITPAKTUYECKUX PABOT

Ne /1 HaumenoBanue KonndectBo

1 Annmapar qj1st AMCTWIISIUU BOABI 1

2 Becsl yueOHbIe ¢ pazHoBecamu 10

3 HarpeBarenu 1eMOHCTpallMOHHBIE 2

4 Ikad cymuabHbIHI 1

5 Ilnutka snekrpuyeckas 1

6 CriuproBka jJabopaTtopHas 20

7 HaGop 1o 31eKTPOXUMHUU JEMOHCTPAIIMOHHBIN 1
8 Anmnapat Kunma 2

9 l'azomerp 1

10 Boponka nenutenbHas 2

11 Annapar a5 nosyyeHus rasa 3

12 Harpesatens npooupok HITOIII 10

13 Bropetka 25 mi. 3

14 KomIuiekT TpyOOK COeAMHHUTENbHBIX |

15 Hnarenu, noxku dapdopossie 10

16 Habop crexnsiHHBIX TPYOOK 1

17 llITatuB 1abopaTopHbIi KOMOMHUPOBAHHBIHN 16
18 IlTaTuB A1 AEMOHCTPALIMOHHBIX TPOOUPOK 1
19 Jloxku mis coxuranus semiects 10

20 Crynka daphopoBas ¢ IECTUKOM 5

21 Habop nocynsl 11t peakTuBoB 20

22 [lratuB ans npodupok 10

23 BopoHka npoctas KoHycooOpa3Has 20

24 [Tpobupku 250

25 Konbsl konnyeckue 10

26 Kon6w1 mmockogonnsie 20

27 Kon6b1 MepHbIe 3

28 Habop nocy/pl ¥ MpUHAIEKHOCTEN Ui paboThl ¢ MallbIMU KosndecTBamu BewecTs (HIIM) 10
29 Crakan xumuueckuii 20

30 Yamu kpucTauM3aluoHHbIe 6

31 Yamka ¢apdoposas BeimapurenabHas 15

32 Hunuuap u3MepuTeNbHbIN 4

33 Komruiekt apeoMeTpos |

34 KomruieKT 1a00paTOpHbIX TEPMOMETPOB 1

35 Jloxkka niia cokuranus BemecTB 15

36 Kanenpaumna 6

Monenn:

1 Kpucramumueckas pemerka NaCl

2 Kpucramnmnueckas permerka Mg

3 Kpucrannuueckas pemierka rpadura

4 HaGop mojieneil aToMOB ISl COCTAaBIIEHUSI MOJIeNe
5 Mognens monexyinsl JIHK

6 Kpucrannuueckas perierka Fe















