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[logcHUTe/IbHAA 3alIMCKa

Heo6xoaumocts pa3paboTku 3JeKTHBHOTO Kypca s ydammxcss 10-x m 11-x kiaccoB
«XuMusi B 3a7adax W YIOPOKHEHHAX» OOYCIOBJIIEHA TE€M, YTO B COOTBETCTBUHM C Oa3UCHBIM
Y4EOHBIM IUIAHOM CpeaHero (MOJHOTo) o0Iero oOpa3oBaHUS XMMHH 3a 2 TOJa BBIACIACTCS
Bcero 68 wacoB. B comepxanmm kypca xumuu B 10-11-x kiaccax mpencTaBiieHBI TOJBKO
OCHOBOIOJIAraloIue XHMHUYECKHE TEOPETHYECKHE 3HaHWs, BKJIIOUAIOIIME camble oO0Iiue
cBeneHus. [IOBEpXHOCTHOE H3ydeHHE XHMHU HE OOJerdaer, a 3aTpyJHsIeT €€ YCBOCHHE.
OCOOCHHOCTBIO JTAaHHOTO Kypca SIBJISIETCS TO, YTO 3aHATHS WAYT NApaJIeIbHO C HW3yYCHHUEM
Kypca opranndyeckoir xumuu B 10-om kjacce, U ¢ u3ydyeHHeM Kypca oOmiedt xumuu B 1l-om
Kjacce. JT0 1aéT BO3MOKHOCTH MOCTOSIHHO M TOCIIEOBATEIbHO YBSI3bIBaTh YU€OHBIM MaTepHan
Kypca C OCHOBHBIM KYpCOM, a yYallMMCs MOJIy4aTh OoJiee MPOYHBIC 3HAHHUS IO IPEIMETY.
[Iporpamma Kypca TOCITYXHT JJIsi CYHIECTBEHHOTO YIIyOJCHUST W PACHIMPEHHS 3HAHUH IO
XUMUH, HEOOXOIAMMBIX I KOHKPETH3allMd OCHOBHBIX BOIIPOCOB OPraHUYECKOH, oOmed u
HEOPTraHWUYECKOW XUMHHM U JUTS OOIIETO Pa3BUTHS YICHUKOB.

Hean kypca:

e paciIMpeHue 3HaHui, (GOPMUPOBAHHE YMEHHI U HABBIKOB Y YYaIHXCS IO
PEILICHHUIO PACYCTHBIX 33124 U YIPAKHEHHI 110 XMMHHU, PA3BUTHE TO3HABATEIIHHOM
AKTUBHOCTU U CAMOCTOSITETLHOCTH.

3agaum Kypca:

e yriyOJieHue U pacIIupeHne 3HAHUN 110 XUMHUH

®3aKpENUTh YMEHHUS W HABBIKA KOMITJICKCHOTO OCMBICIICHUS 3HAHUA U UX
NPUMEHEHUIO TIPH PEIICHUH 3a/1a4 ¥ YIPAKHECHUH,

®JICCIIC/IOBATh M aHAJIM3UPOBATHh AJITOPUTMBI PEIICHUS THUITOBBIX 3314, HAXOJUTh
CTMOCOOBI pereHnss KOMOMHUPOBAHHBIX 3314,

¢ hOpMUPOBATH 1ETOCTHOE MPEACTABICHNE O MPUMEHEHUH MaTeMaTH4YeCKOTro
ammmapaTa NpH pelIeHH XHMHYSCKUX 3a/1ad,

®Pa3BUBATH y yUAIIUXCS YMEHUS CPAaBHUBATh, aHATM3UPOBATE U JICTIATh BBIBOIBI;

¢ crioco6cTBOBaThH (hOPMUPOBAHUIO HABBIKOB COTPYAHMYECTBA B MPOIIECCE

COBMECTHOM padOTHI,

® Pa3BUTh UHTEPECHI YUAIINXCS, YBICKAOIMINXCSI XUMUEH.

Kypc 6a3upyercs Ha 3HaHUSX, MOTYyJaeMBbIX YYaIIUMUCS MPU W3YyYCHHUH XUMHUU B
OCHOBHOM MIKOJIE, U HE TpeOyeT 3HAHUS TEOPETUUYECKUX BOIMPOCOB, BBIXOJSAIINX 332 PAMKHU
LIKOJIBHOU MPOTpaMMbl. B TO ke Bpems i yCHEIIHOW peau3aliy 3TOro 3JIEKTUBHOTO Kypca
HE00X0IMMO, YTOOBI pedsiTa BiIaiel Tl BaXXHEHIIIMMI BBIYUCITUTEIIbHBIMA HABBIKAMH,

aIrOpUTMaMHU



pELIeHNs] TUIIOBBIX XUMHUYECKUX 3a/1a4, YMENIU NPUMEHATh NIPU PELICHUH 3aJa4d BaKHeime
¢bu3nUeCcKre U XUMHUECKUE 3aKOHBI.

B kxauecTBe OCHOBHOI (pOpMBI OpraHu3alK y4eOHBIX 3aHATHH MpeayaraeTcs MpoBeACHHE
CEMMHApOB, HAa KOTOPBIX JAeTCsl KpaTKoe OOBSICHEHHWE TEOPEeTHUYECKOro MaTepHuaia, a TaK ke
pelieHue 3aa4d U yIpaKHEHUH 110 JaHHOH Teme.

Jlns NOBBIIEHHS MHTEpeca K TEOPETHYECKUM BOINPOCAM U 3aKPEIJICHUS H3y4E€HHOTO
MaTepuana, MpeIyCMOTPEHBl YPOKH-TIPAKTHKYMBI IO COCTABJICHUIO CXEM IpeBpalleHHI,
OTPaKAIOUIMX MCHETUYECKYIO CBS3b MEXKJY KJacCaMy HEOPraHWYECKUX U OPraHUYECKUX BEIECTB
U COCTABJICHHUIO PACUETHBIX 33/]a4, C yKa3aHHEeM CIIOCOOOB UX peILeHHS.

[TIpu pa3paboTke mporpamMMbl SJIEKTHBHOTO MpEIMeTa akIeHT JIeNalicsi Ha Te BOIPOCH,
KOTOphle B 0a30BOM Kypce XHMUH OCHOBHOM W CpeAHEH IIKOJIBI pacCMaTpUBAIOTCA
HE/I0CTaTOYHO MOJIHO MM HE paCCMaTPUBAIOTCS COBCEM, HO BXOJAT B MPOrPaMMBbl BCTYIHUTEIbHbBIX
9K3aMEHOB B BY3bl. 3aJjaud W YNPAKHEHUs MOJOOpaHbl, TaK YTO 3aHATHS MO MX PEIICHHIO
OPOXOJAT MapajulebHO € HU3y4aeMbIM MaTepuajoM Ha Ypokax. bOJbIIMHCTBO 3amauy U
yrnpaxHeHuid B3dro u3 KMo no EI'D mnpeapiaymux jeT, 4TO MO3BOJSET IMOATOTOBUTH
yuanmuxcs K caaue EI'D.

ONneKTUBHBIM Kypc «XHMMHUS B 3aJadyax M YIPaKHEHUSAX» COBMECTUM C MPOTrpaMMOi
O.C.I'abpuensina, WN.I'.OctpoymoBa, C.A.Cnaakosa (IIporpamma kypca xumuu mis 10-11
KJIACCOB) U y4€OHO-METOMYCCKUM KOMILICKTOM.

ONeKTUBHBINA Kypc «XHUMUS B 3aJlauax U YIpakHEHUSX» MpeHa3HaueH s ydanmxces 10-
11-p1x knaccoB u paccunTal Ha 34 yaca B 10xacce u 34 yaca B 11 knacce

(1 gac B menmenmo B 10 u 11 ximaccax).
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oOpasoBanusi (yrBep:kaA€H mpukazoM MuHHCTEpCTBa 00pa3oBaHHMs W Hayku Poccuiickoit
®denepanun ot 17 nexadpst 2010 r . Ne 1897) (pen .21 .12 .2020) .
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denepanun ot 17 mas 2012 . Ne 413) (pen .11 .12 .2020) . —

8. Asropckoii mnporpammer O.C. TabpuensiHa, cooTBeTcTBYyOIIEH DenepaabHOMY
['ocymapcTBeHHOMY 00pa3oBaTeIbHOMY CTaHIAPTy OCHOBHOTO oOmero oOpazoBaHus W
nonymerHas MuHucTepcTBOM o0OpazoBanusi U Hayku Poccuiickoit @eneparuu (O.C.["abpuensH
[lporpamma kypca xumuu s 8-9 kimaccoB 00meoOpa3oBaTeNbHBIX — yupexaeHud /[
O.C.I'abpuemnsia. — M.: [Ipoda, 2012r.).
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HOCTaHOBJIeHUWE [ JTaBHOTO rocyIapCTBEHHOTO CaHUTAapHOro Bpada Poccuiickoit @enepamuu ot
29 nexadps 2010 r. Ne 189, r. Mocksa ; 3apeructpupoBano B Muntocre PO 3 mapra 2011 1.

10. Metoauueckne PEKOMEHIAMM TI0 CO3JaHMI0 U (YHKIMOHUPOBAHUIO B
0011e00pa30BaTENbHBIX OPraHU3aIMAX, PACIOJOXKEHHBIX B CEIbCKOW MECTHOCTH M MalbIX

ropojiax, IEHTPOB OOpa30oBaHMs €CTECTBEHHO-HAYYHOU M TEXHOJOTHYECKOW HaINpaBIIEHHOCTEH



(«Touka pocra») (yTBepKICHBI pacmopsHKeHHEM MUHHCTEpCTBa MpocBenieHus Poccuiickoit
Oeneparun ot 12 sHBaps 2021 r . Ne P-6) .

11. Meroauueckoe mocodue aBtopoB II. U. becmanoB u M.B. opodeer «Peanuzanus
00pa3oBaTeNIbHBIX MPOrpPaMM E€CTECTBEHHOHAYYHOW M TEXHOJOTHYECKON HAaNpaBIECHHOCTEH IO
XMMHHU C UCTIOJIb30BaHHEM 000pynoBanus eHTpa «Touka pocray

[Iporpamma ydebHOTO (3IEKTUBHOTO0) Kypca 00eCeYrBacT:

®  YIOBIETBOPCHUE HHIUBUAYAILHBIX 3alIPOCOB 00 yJAIONTIXCS;
e 00meoOpa3zoBaTeIbHyl0, OOMIEKYIBTYPHYIO COCTABJISIOIIYIO MPH MOJTYYEHUU CPEIHETO

o01ero o0pa3oBaHus;
® Pa3BUTUC JIMYHOCTHU O6y‘-IaIOH_H/IXC$I, HX MMO3HABATCIIbHBIX MHTCPECCOB, HHTGHHCKTY&HBHOﬁ u
IIEHHOCTHO-CMBICIIOBO#1 C(ephr;
®  pa3BUTHUE HABBIKOB CAaMOOOPA30BAHUS U CAMOIIPOEKTHPOBAHUS;
e yrayOJicHUE, PACHIMPEHUE M CHCTEMATH3AlMI0 3HAHUI B BHIOPAHHON 00JACTH HAYYHOTO
3HaHUWA WJIN BUJA ACATCIBHOCTH,
® COBECPIIEHCTBOBAHUE UMEIOIICTOCS M IPUOOPETEHUE HOBOTO OIIBITA;
® [I03HABATEIBHO JACATEILHOCTH, MPOPECCUOHAILHOTO CAMOOIIPE/ICTICHHUS 00YIarOLIHXCS.
JlanHass mporpaMMa rapaHTHpyeT OOeclieueHHE €IMHCTBA 00pa30BaTEIBLHOTO
MpoCTpaHCTBa 3a cyerT MMPECMCTBCHHOCTH, HHTCrpanuu, MpeaoCTaBJICHUA PaBHBIX
BO3MOXKHOCTEH M KayecTBa 00pa30BaHMUsI.
Conepxannie [IporpaMMbl CTPOHUTCSI C YUETOM PETHOHAIBHBIX OCOOCHHOCTEH, YCIOBUMI
00pa3oBaTeNbHBIX OpraHM3alfif, a TaKke C Y4CTOM BOBJICUCHHUS OOyJarOUIMXCS C

OTpaHUYCHHBIMU BO3MOXXHOCTAMU 310POBbBA.

Ilenuy v 3aga4u
OcHosHas yenb U3ydeHus y4eOHOTO (JIEKTUBHOI0) Kypca

dhopMupoBaHHE TPEACTABICHUNA O XHUMHYECKON COCTaBIISIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, OBJIA/ICHUE BAKHEUIIIMMU XUMUYECKUMH MOHATUSIMH, 3aKOHAMU U TEOPUAMH.

Ocnoguvie 3a0a4u.

OBJIaJICHUE METOJIaMH HAy4YHOTO TO3HAHWS i OOBSCHEHUS XUMHUYECKUX SIBICHUNA U
CBOICTB BEILIECTB, OLICHKH POJIM XUMHH B PA3BUTHM COBPEMEHHBIX TEXHOJOTHMH W MOJY4CHUH
HOBBIX MaTe€pUaJIOB;

BOCIIUTAHWE YOCKJICHHOCTH B TIO3UTUBHOMW POJM XUMHUU B KU3HH COBPEMEHHOTO
oOmiecTBa, HEOOXOAMMOCTH TPaMOTHOTO OTHOLICHHSI K CBOEMY 3JI0POBBIO U  OKpYKaroIen
cpene;

NpPUMEHEHUE TIOJYYCHHBIX 3HAHWUW Ui  OE€301acHOTO HWCIOJB30BAaHMS BEIIECTB U
MaTepHaioB B OBITY, CEICKOM XO3SMCTBE M HAa MPOM3BOJACTBE, PECIICHUS MPAKTUYECKUX 3a7a4 B
MOBCETHEBHOM JKWU3HU, NPEAYINPEKICHHUS SBJICHUNM, HAHOCALIMX BpeId 3J0pPOBBI YEIOBEKa M

OKpYXKarollen cpere.



O6iass xapaKTEpUCTUKA y4eOHOro (3JIeKTUBHOIO) Kypca

Conepxanue y4eOHOro (PIEKTHBHOTO) Kypca «XHMHSI B 3aa4ax M YNPasKHEHHIX»
NpPEACTABICHO JIMHEHHBIM CIIOCOOOM IOCTPOCHHsI Y4eOHBIX MHporpamMMm. YUeOHBI MaTepual
BBICTPAMBAETCS B OJAHOM JMHUM U COCTOUT U3 MOCIEA0BATEIILHO CBA3aHHBIX MEXIy cOOOH I1aB U
TeM. Y4eOHbIH Marepuan KaKIOH MOCIeAYIOIEH TaBbl SBISETCS JIOTHYECKUM MPOJIOJIKEHUEM
TOTO, YTO M3Y4aJIOCh B NPEAbIAYIIMI TIJlaBe. DTO MO3BOJISIET SKOHOMHUTb BPEMs, MOCKOJIbKY
UCKIIIOUaeTcs 1yOInpoBaHue MaTepHaa.

IIporpammHBIi MaTepual OTpaskaeT BCE COBPEMEHHBIE 3alIpOoChl 001ecTBa: (HopMUpOBaHUS

(GyHIaMEHTAJIbHBIX TPEACTABICHUN O MHUpPE, BKIIOYAMIIUX HapsAIy C
(GU3NIECKUMU 1 OUOJIOTUYECKIMHU 3HAHUSIMH, HEOOXO0TUMBIA 00beM XUMUYECKUX 3HAHU,

dbopMHUpOBaHUE XUMUYECKUX 3HAHUM BAKHBIX KaK JJIsS MMOBCEIHEBHOW KU3HU, TaK U IS
JIEATETPHOCTH BO BCEX 00JIACTAX HAYKH, HAPOJHOTO XO3SMCTBA, B TOM YHCJIC HE CBSI3aHHBIX C
XUMHUEHN HEMOCPEACTBEHHO.

Xumuyeckoe o00pa3oBaHME€ HEOOXOAMMO TakXKe s CO3JaHHus y OO0yJarommuxcs
NPEACTABICHU O POJIM XHMHHM B PEIICHUU HKOJOTHMYECKUX, CBHIPbEBBIX, JHEPreTHUYECKUX,
MPOJIOBOJILCTBEHHBIX, METUIIMHCKHUX MTPOOJIEM YEIOBEUECTBA.

[lennocmuvle  opuenmuper  IIporpamMmbl  ONPENENSAIOTCS  HANpPaBJICHHOCTHIO  Ha
HAIMOHAIBHBIA  BOCHUTATENIbHBIA HJ€ad, BOCTPEOOBAHHBIH COBPEMEHHBIM POCCHHCKUM
001IIECTBOM U TOCYAAPCTBOM.

[Iporpamma mpexycmaTpuBaeT oOecrneueHue oOiieoOpa3zoBaTeNbHON U OOIIEKYIBTYPHOI
NOATrOTOBKHU yuamuxcs. [IporpamMmma 1mo3BoJisieT pacKpbITh BEAYIINE UIAEU U TEOPUM XUMHUYECKOU
Haykd, (OPMUPYIONIME MHUPOBO33PEHHE YUAlIUXCA — 3aKOH COXPAHEHHS MacChl M JHEPTHH,
Ilepnonnueckuit 3axkon JI. 1. MenneneeBa, Teopuss XMMHUYECKOTO CTPOEHUS OpPraHUYECKHX
BelecTs, Teopust pacTBOpoB. [lonydeHHbIE 3HAHUS CO3JAIOT YCIOBUS I TOHUMaHUSA
3aBHUCHMOCTH CBOWCTB BEIIECTB OT COCTaBa U CTPOCHHS; OOYCIOBICHHOCTh MPHUMEHEHUS
BEII[ECTB UX CBOWMCTBaMH, MaTepHAIbHOE €IMHCTBO HEOPraHUYECKHX M OPTaHWYECKUX BEIICCTB,
BO3pACTAIONICH PO XMMHHM B CO3JaHUU HOBBIX JIEKAPCTB M MaTE€pPHAIOB, B YKOHOMHUU CHIPbS,
OXpaHe OKpYKarollen Cpeapl.

Conepxanne [Iporpammsel pa3paboTaHO B COOTBETCTBUU C TPEOOBAHUSMHU COBPEMEHHOUN
JUIAKTUKA U BO3PACTHOW TCHUXOJIOTHU M HANpaBIeHO Ha pelleHHe 3aqad Mo (GOopMUPOBAHUIO
Yy YydYaluxXcs HAy4dHOTO MHPOBO33PEHHUS, OCBOCHHS OOIICHAYYHBIX METOJOB ITO3HAHMUSA,
MPAKTUYECKOTO TMPUMEHEHHUs TMOJTYyYCHHBIX 3HAHWHM, CO3/IaHUE MEXIPEIMETHBIX CBSI3€H C
npeaMeTamMu o0acTeit MaTeMaTUYECKUX U TYMaHUTAPHBIX HAYK.

[Tporpamma yueOHOTO (IJIEKTHBHOTO) Kypca «XHMMHSI B 3aJadyax H YNPaKHEHUSIX»
MPEICTABIICHA CIEAYIOIIMMU COIEPKATEIbHBIMU KOMIOHEHTaAMU:

Bgenenue;

VYri1eBo10pO b

Kucnoponaconepxaniye opraHnuecKue BEeIecTBa;

A3oTcoaepikalliue OpraHu4ecKre BellecTBa;

Crpoenue atoMa u nepuogudeckuit 3akoH .M. Menneneena;

CrpoeHue BeliecTna;



XHUMUYECKUE PEaKIINH;

BemecTBa 1 UX CBOMCTBA;

XuMus B )KU3HU OOLIECTBA.

Ipunyuner u ocobennocmu codepaicanus I1Ipoespammo:

OPUHLUI CUCTEMATUYHOCTM U IIOCJIEA0BAaTEIbHOCTH IPEAIOJAraeT BbIJCICHUE B
MU3y4aeMOM Marepuase BeAyIUX HUJEH U TCOPUM, BBICTPAUBAHHUE JIOTUYECKOM CHCTEMBI Kypca
U y4eOHOro Mmarepuajga BHYTPM OJHOM TIuaBbl, TeMbl. IlIpUHIMI CHCTEMHOCTH H
[OCJIEIOBATEIbHOCTH  IO3BOJISIET  COXPAHUTb COOTHOLIEHHWE MEXAY TEOPEeTHYECKUMHU
IIOJIO)KEHUSIMU U TIPAKTUYECKOW COCTaBIISIIOIIEH Kypca. Peanusyercs B I1OCIIEI0BATENIBHOCTH
TEOPHH, IPAKTUKH, KOHTPOJIS U CAMOKOHTPOJIS 00yUJaIOINXCS;

NPUHIMIT HEMPEPHIBHOCTH IO3BOJIIET OPraHU30BHIBAaTH OOYYEHHE C OMOpPOM Ha 3HAHHSA
XMMUH, TOJIYYEHHbIE Ha CTYNEHSX HadalbHOIo OOIIEro M OCHOBHOro oOiero oOpa3oBaHus, a
TAaKXK€ Ha >KM3HEHHBIH omnbIT ydammxcs. Kpome Toro, 0oibliyl0 pojib UIpalOT 3HAHUS,
c(OpMHUPOBAHHBIC APYTUM MPEAMETHBIMU OOJIACTSIMU,

OPUHIMI  JAOCTYHOCTH ¥ HMHIUBUAYAIM3AIUHA CTPOUTCI Ha ydeTe y4eOHBIX
BO3MOKHOCTEeH oOyuatomuxcs. [lo3Bonser BbIOpaTh ONTUMAIbHO Y4eOHBI MaTepual,
COOTBETCTBYIOLIMM BO3PAaCTHBIM, (PU3MUECKUM, IICUXOJIOTHUYECKUM U HHTEJUIEKTYalbHbIM
ocobeHHOCTSIM oOydaronmxcsi. O0ydeHne XUMUYECKOMY COJCPKAHHUIO OCTACTCS JOCTYIHBIM,
HO T03BOJISIET YMCTBEHHO U MHTEJJIEKTYaJIbHO pPa3BUBAaTh 00Y4aIOLMXCS;

OPUHLIUI BapUaTUBHOCTH B OpraHM3allud 00pa30BaTENbHOM JI€ATENbHOCTH JaeT
BO3MO>KHOCTB JIJIS1 Pa3JIMYHBIX BapUAHTOB PEAM3aLUU TEOPETUUECKON M MPAKTUYECKOHN YacTH
Kypca, UCXOJs U3 00eCeYeHHOCTH Kypca MaTepraIbHO-

TEXHUYECKUM, HMH()OPMALMOHHBIM, METOJMUYECKUM oOOecleyeHneM, OCOOEHHOCTIMU
pasHBIX Tpynn yyamuxcsi B kiacce. [lo3BoisieT uckaTb KOHCTPYKTUBHBIE IYTH OpraHu3alliu
y4eOHO NesATeTbHOCTH HE TOJIBKO YUUTEI0, HO U 00Y4aroUMCs;

NPUHIMII MUHMMakca B OpraHM3allud 00pa3oBaTelNbHON JAEATENIBHOCTH MO3BOJISIET
o0OyJarouMMcsi OCBOUTH OO0s3aTENIbHYI0 YacTh pealu3yeMoi mporpammbl. B To ke Bpewms
IporpaMMa JaeT BO3MOXKHOCTb pa3BUTHIO TBOPYECTBA, HUHTEIJIEKTa OOydammxcs dYepes
ydacTue B MPOEKTHOM NeATEIbHOCTH, MCCIEI0BATEIbCKON NEATENbHOCTH, B PEIICHUHU 3aaad
MTOBBIIIEHHOTO YPOBHS CJIOKHOCTH.

CucreMHO — JAEATENBHOCTHBINM MOAXOX, peanusyemblii B Ilporpamme, mnos3Bosiser
(GbopMHUpOBATh JIMYHOCTHBIE, METAIPEIMETHbIE U IPEIMETHbIE Pe3ynbTaThl, 0003HAYECHHBIE
(denepanbHBIM rOCYIapCTBEHHBIM 00pa30BaTeNbHBIM CTaHIAPTOM B MIPEIMETHOM o0acTu

«EcTecTBeHHBIE HAayKu» € y4€TOM MHIAUBUAYAJIIbHBIX 0COOCHHOCTEH OGy‘I&IOU.II/IXCH.



MecTo B yueOHOM IJIaHE
Ha ypoBHe cpemnero obmero oOpa3oBaHHs Y4eOHBIH (IJIEKTHUBHBIN) Kypc SBISETCS

KYPCOM T10 BEIOOpY 00yJaromuxcs B mpeamMeTHo# oomactu «EctecTBeHHbIe Haykny. [Iporpamma

yueOHOro (dJIEKTUBHOIO) Kypca «XHMMHSI B 3aJa4aX M YNPAKHEHHSIX»
paccunTaHa Ha 68 y4eOHBIX 4acOB, Ha U3yYCHHE Kypca B KAXKIOM

KJIacce MmpeanoaracTcst BeiAeauTh mo 34 yacos (1 gac B Henenmio, 34 yucOHbIE HEIENHN).

TpeboBaHUS K YPOBHIO MOJATOTOBKH BbIMYCKHUKOB

B pesynbTaTe n3ydeHus 3JEKTHBHOTO MIPEAMETa YICHUK JTOJDKECH

3HaTh/IOHUMATH

BaxHeiine XMMUYECKUE TTOHATHUS: BEIIECTBO, XUMHYECKHI 3JIEMEHT, aTOM, MOJICKYIa,
Macca aTOMOB U MOJIEKYJ, MOJIb, MOJISIPHAsI Macca, MOJIIPHBIA 00BEM, DIIEKTPOIUTHIECKAS JIHC-
COIMAIUS, THIIPOJIHN3, JIEKTPOIIU3, TETUIOBOW 3PQEKT peakiiu, SHTAIBIH, TEIIoTa oOpa3oBa-
HUS, XUMUYECKOE PaBHOBECUE, KOHCTAHTA PaBHOBECHS, YITIEPOIHBIM CKeJeT, (PyHKIHNOHAIbHAsS
TpyIia, TOMOJIOTHS, CTPYKTYpHAasl U IPOCTPAaHCTBEHHAS H30MEPUS;

OCHOBHBIEC 3aKOHBl XHMMHUH. 3aKOH COXpPAHEHHWS MAacChl BEIECTB, MEPUOJAMYCCKUN 3aKOH,
3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABorajipo, 3akoH I'ecca, 3aKOH JIEHCTBYIOIIMX MAacc B KHUHE-
TUKE U TepMoauHaMuke; Kilaccupukanuio ¥ HOMEHKIATYPy: HEOPTaHMYECKHX M OPraHUYEeCKHX
COECIUHEHUN,

YMerb

Ha3zbpiBaTh: H3ydeHHbIE BEIIECTBA MO0 «TPUBUATLHON» U MEXKTYHAPOTHON HOMEHKIIATYPE;

OnpenensiTh: BAJICEHTHOCTh W CTCTIICHb OKHUCJICHHS XUMHUYECKHX DJIEMEHTOB, XapakTep
CpeIsl B BOJHBIX pPACTBOPAX, OKHCIUTEIb W BOCCTAHOBUTENb, HAIPABICHUE CMEIICHUS
paBHOBECHs] TIOJ BJIMSHUEM pA3IUYHBIX (PAKTOPOB, HU30MEPHl U TOMOJIOTH, MPUHAICKHOCTD
BEIIECTB K PA3IMIHBIM KJIACCaM OPraHUYECKHUX COCTUHEHUH,

HpOBOI[I/ITB PaCUYCThI 10 XUMUYCCKHUM (bopMynaM " YpaBHCHHUAM peaKHHﬁ;
OCYHIGCTBJB[TI) CaMOCTOSTEIBHEIM MOUCK XUMHUYECKOH I/IH(i)OpMaHI/II/I C HCIIOJIb30BAaHHUEM

Pa3INYHbIX UCTOYHHUKOB (CHpaBO‘IHLIX, HAaYYHBIX WU HAYYHO-TIOIIYJIAPHBIX W3JaHUM, KOMIIBIOTEP-

HbIX 0a3 JaHHBIX, pecypcoB MHTepHeTa).

HJIaHI/IpyeMbIe pe3yJbTaThbl
[InanupyeMble pe3yibTaThl OCBOCHHS IPOrpaMMBbl ydeOHOTro (RIIEKTHBHOIO) Kypca

YTOYHSIOT ¥ KOHKPETH3UPYIOT 0OIee TIMOHMMAaHUE JIMYHOCTHBIX, METANpeIMETHBIX U
NpeJAMETHBIX Pe3yJabTaTOB KaK C MO3MLMH OpraHu3allMd UX JIOCTH)KEHUS B 00pa3oBaTelbHOI
NEeSITeTbHOCTH, TaK U C MO3UINHN OIEHKH TOCTH)KEHUS dTUX PE3YIIbTaTOB.

Pe3ynpraThl m3ydeHHs y4eOHOTrO (PIIEKTHBHOTO) Kypca IO BBIOOpPY OOYydYarOMIUXCS
JIOJDKHBI OTPAXKaTh!

pa3BUTHE JTMYHOCTH 00YYaIOUIMXCS CPEACTBAMH MPEIaraeéMoro sl U3y4eHus: yueOHOTo
npeaMeTa, Kypca: pa3BUTHE O0Iel KyIbTyphl 00yJaromuxcs,

UX MHPOBO33PEHUS, LIEHHOCTHO-CMBICIOBBIX YCTAaHOBOK, pPAa3BUTHE I03HABATEIbHBIX,

PETYIATUBHBIX YU KOMMYHUKATUBHBIX CIIOCOOHOCTEW, TOTOBHOCTM M CIOCOOHOCTH K



CaMOpPa3BUTHUIO U MPO(HECCHOHATHLHOMY CaMOOIIPEIETIECHUIO;

OBJIAJICHUE CHUCTEMAaTHUYECKUMHU 3HAHUSMU U TNPUOOPETEHHE OIBITA OCYIIECTBICHHS
1ieniecooOpa3Hoi U pe3ynbTaTUBHOM JEATEIbHOCTH,

pa3BUTHE CHOCOOHOCTH K HENPEPHIBHOMY CamMO00pa30BaHUIO, OBIIAJICHUIO KIHOUEBBIMU
KOMIIETEHTHOCTSIMH, COCTaBJISIOIIMMH OCHOBY YMEHHUS:

CaMOCTOSITEIbHOMY ~MPHOOPETEHUI0 W HMHTErpallid 3HAaHWHA, KOMMYHUKALUUH |
COTpYAHUYECTBY, 3(D(EeKTHBHOMY pelieHHI0 (paspelieHuo) mnpobsieM, OCO3HAHHOMY
UCTOJb30BaHUIO HWH(MOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH, caMOOpraHu3aluul u
CaMOPETYIIALNHY,

oOecrieueHre aKaJeMUYeCKO MOOWIIBHOCTH ¥ (MJIHM) BO3MOXXHOCTH IIOJJCPIKUBAThH
n30paHHOE HAIpaBJIeHuEe 00Pa30BaHMUS;

obecnieueHre mpoPecCHOHATBHON OPUEHTAIIMN O0YYaIOIIHUXCSI.

IInanupyemvle tuuHOCmMHbIE pe3yIbmanmbl

JIMYHOCTHBIE PE3YIbTATHI BKIIOYAIOT:

POCCHICKYIO TPaXTaHCKYIO HWACHTHYHOCTh (uMaeHTH(UKaAMs ce0s B  KadyecTBe
rpaxnanuHa Poccun, TOpIOCTh 32 TOCTHIKCHUSI PYCCKUX YUCHBIX, 32 PYCCKYIO HayKy, OCO3HaHHE
U OIIYyIIEHHWE JIMYHOCTHON CONMPHYACTHOCTH CyabOe poccuiickoro Haposa). Oco3HaHHOE,
YBOXKHUTEIHHOE M J0OpOKETaTeNIbHOE OTHOIIEHHUE K WCTOPHUH, KYIbTYpE, PEIUTUU, TPaTULMIM,
A3bIKaM, LIEHHOCTAM HapoJoB Poccuu u Hapo10B MUpa;

c(OPMHUPOBAHHOCTh 1IEJIOCTHOTO MHPOBO33PEHMS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH;

c(hOpMUPOBAHHOCTh  I[IEHHOCTH  370pOBOTO M  OeszomacHOoro  oOpa3za  JKH3HH,
WHIIMBUIyaJbHAs M KOJJICKTHBHASI O€301IaCHOCTh B YPE3BBIYAIHBIX CUTYAIUSX;

c(OpMHUPOBAHHOCTb OCHOB JKOJIOTUYECKOU KYJBTYPHI, COOTBETCTBYIOLIEH
COBPEMEHHOMY YPOBHIO KOJIOTHYECKOTO MBIIIICHHS,

OCBOEHHOCTb COIMAJIHHBIX HOPM, IIPAaBWII TIOBEICHUS, POJIei U (hOpM COLMATBHON KU3HH B
rpynmnax u coooOIecTBax;

OCO3HAHHOE, YBa)XKUTEJIIbHOE U J00pOXKenaTeIbHOe OTHOLICHHE K APYrOMYy 4YeJIOBEKY, €ro
MHEHHIO, MHPOBO33PECHHUIO, KYIBTYpE, S3BIKY, Bepe, TPaXXITaHCKOW TO3WIUH. [OTOBHOCTH M
CMOCOOHOCTH BECTH JIUAJIOT C IPYTUMHU JIIOABMHU U IOCTUTATh B HEM B3aUMOIIOHUMAaHMS;

pa3BUTOE MOpATbHOE CO3HAHWE M KOMIIETEHTHOCTh B PEIIEHHH MOPAIBHBIX MPOOJIEeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (OpMUpOBaHWE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO
HOBEJICHUS, OCO3HAHHOTO U OTBETCTBEHHOI'O OTHOIIEHHUS! K COOCTBEHHBIM MOCTYIKaM;

ACTETHUYECKOE, IMOLMOHATBHO-IIEHHOCTHOE BHJICHHE OKPYXAIOIEro MUPA; CIIOCOOHOCTh K
HIMOIMOHAEHO-IIEHHOCTHOMY OCBOCHHUIO MHpA.

lInanupyemvle memanpeomemmuovie pe3yibmanul

MeranpenMerHble pe3ynbTaThl BKJIOYAIOT TPU TPYINbl YHUBEPCAIbHBIX Y4eOHBIX
JIEHCTBUM.

Pezynamusnvie ynusepcanvhvie yuebHvie oelicmsus



CaMOCTOSITEJIHO OMNpENEATh 1EeNd, 3aJaBaTh MHapamMeTpbl M KPUTEPUH, MO KOTOPHIM
MO>XHO OIPEIENINTh, YTO I€JIb JOCTUTHYTA; OIIEHUBATh BO3MOXKHBIE MOCIEACTBUS JOCTUKEHUS
MMOCTABJICHHOM IICJIH B

JIESITeIbHOCTH, COOCTBEHHOM >KM3HU M >KU3HU OKPYKAIOMIMX JIIOJCH, OCHOBBIBAsICh HA
COOOpakeHMSIX ATUKU ¥ MOPAJIH,

CTaBUTHh W (POPMYITHPOBATH COOCTBEHHBIC 33aJa4d B OOpPa30BATEIBHON JIEATEIBHOCTH U
JKU3HEHHBIX CUTYaIUsIX;

OLICHUBATh PECYpPChbl, B TOM YHCJIE BpeMsi M JpYrHe HEMaTepualibHbIE PECYPCHI,
HEOOXOIMMEIC JIJIS TOCTHKSHHS IIOCTABICHHON 1IEIIH;

BBIOMpATh MyTh JOCTHDKCHUS II€JIHM, IUTAHUPOBATh pEIICHHWE IOCTABJICHHBIX 3aj1a4,
ONTUMU3UPYS MaTepUaIbHbIC U HEMaTepUaIbHbIE 3aTPATHI,

OpraHu3oBbIBaTh A((PEKTUBHBIN TMOUCK PECYPCOB, HEOOXOIMMBIX [JISI JIOCTHXKCHUS
ITOCTaBJICHHOH I1€JIH,

COIIOCTABJIATH NOJIYYEHHBIN PE3yIbTaT ACATEIBHOCTH C IOCTABICHHO 3apaHee LEIbIO.
IlosnasamenvHhvie yHugepcanvhvle yuebHvie 0eticmsus

UCKaTh U HAaXOAMUTh 000OIIEHHBIE CIIOCOOBI pelleHHs 3a/1a4, B TOM YHUCIIE, OCYLIECTBIATh
pa3BepHyThIi MHOOPMAIMOHHBI TMOMCK W CTaBUTh Ha €ro OCHOBE HOBbIe (yueOHbIE W
NO3HaBaTENIbHBIE) 3a]1a4H;

KPUTUYECKH OIICHUBATh M HWHTEPIPETUPOBATh HH(POPMALMIO C pasHBIX MO3MUIHUH,
pacro3HaBaTh U (UKCHPOBATH MIPOTUBOPEUHS B MH(POPMAIIMOHHBIX HCTOYHUKAX;

UCIIOJIB30BaTh PA3JIMYHBIE MOJIEIbHO-CXEMAaTUUECKHE CpPEICTBA Ul IPEICTaBICHUS
CYIIECTBEHHBIX CBSI3¢ M OTHOWIEHWH, a TakKe IPOTHBOPEYUM, BBIABICHHBIX B
UH()OPMALMOHHBIX HCTOYHHKAX;

HAXOJIUTb U NPUBOJUTH KPUTUYECKHE ApPryMEHTHl B OTHOUICHUU JNEHCTBUU U CYXKICHUMU
JIpYroro, CIHOKOMHO U pPa3yMHO OTHOCHUTBCS K KPUTUYECKMM 3aMEUYaHUsM B OTHOLIECHUHU
COOCTBEHHOTO CYKJEHHSI, paCCMaTpUBATh UX KaK pecypc COOCTBEHHOT'O pa3BUTHUS;

BBIXOJIUTHh 32 PaMKU y4eOHOro MpeaMeTa M OCYLIECTBIATH IieJieHANpaBIeHHbIH MOUCK
BO3MOKHOCTEH JIJIs1 IMPOKOIo IEpeHoca CPeICTB U CIOCOOOB EHCTBUS;

BBICTPAaMBATh MHIUBHUYaJIbHYIO 00Pa30BaTENbHYIO TPAEKTOPHUIO, YUUTHIBAsE OTPAHUUEHUS
CO CTOPOHBI JIPYIrMX YYaCTHHUKOB M PECYPCHBIE OTPaHUYEHMS; MEHATh U YAECpPKHUBaThb Pa3HbIE
NO3ULMHU B TO3HABATEIILHON JAEATEIBHOCTH.

Kommynuxamuenvle ynusepcanvHule yuebnvie 0etcmesusl

OCYLIECTBJIATh JEJIOBYI0 KOMMYHHUKALMIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMU
(kak BHYTpU 00pa30BaTENbHON OpraHM3allMd, TaK M 3a €e MpeaeiiaMu), MoJA0Hparh MapTHEPOB
JUIS J1eJIOBOM KOMMYHUKALIUU UCXOMS M3 COOOpaKE€HUIl pe3y/lbTaTUBHOCTH B3aUMOJIEHUCTBUS, a
HE JIMYHBIX CUMIIATH;

IOpU OCYUIECTBICHUU TPYNNOBOM pabOThl OBITh Kak PYKOBOJMUTENEM, TaK U YJICHOM

KOMaH/Ibl B Pa3HbIX posisix (TeHepaTop WAeH, KPUTHK, UCIIONHHUTEINb, BBICTYIAIOIIUM, KCIEPT U

T.J1.);



KOOPJIMHHUPOBATh U BBHIMOJHATH pPabOTy B YCIOBUSX pPEaTbHOTO, BUPTYAJIBHOTO U
KOMOWHHPOBAHHOTO B3aMMO/ICHCTBHUS;

pa3BepHYTO, JIOTMYHO M TOYHO H3jaraTh CBOIO TOYKY 3pEHHUS C HCIOJIb30BaHUEM
aJIeKBaTHBIX (YCTHBIX M MUCbMEHHBIX) SI3IKOBBIX CPEJICTB;

pacro3HaBaTb KOH(JIMKTOT€HHbIE CHUTYyallUM M TMpPeJoTBpallaTh KOH(IUKTBI 10 UX
aKTUBHOM (aspl, BBICTpAaMBaTh JEJOBYI0O M 00pa30BaTeNbHYI0 KOMMYHHUKALUIO, u30eras
JMYHOCTHBIX OLICHOYHBIX CYKICHHM.

IInanupyemvle npeomemmvle pe3yibmamol

B pesysibrate 00yuenus mo [IporpamMme ydeOHOTo (37€KTHBHOIO) Kypca «XUMHS: TEOPHs U
MPaKTUKa» 00y4aromMiicsi HAYYHTCS:

NOHUMAHUIO MPEAMETa, KIIOUEBBIX TEOPUM W TOJIOKEHHUH, COCTaBISIOIIUX MPEAMET
«XUMHS», 9TO 00ECIICUNBACTCS TIOCPEACTBOM MOJCIMPOBAHKS U MIOCTAHOBKHU MPOOIEMHBIX
BOITPOCOB, XapaKTEPHBIX IJIs1 MPEAMETHOM 00macTu «EcTeCTBEHHBIE HAYKY,

YMEHHE pelIaTh OCHOBHBIC MPAKTUUECKHUE 33/1a4H, XapaKTePHBIE ISl UCIIOJIb30BaHUS
METOJIOB M MHCTPYMEHTApUs MpeaMeTa « XuMus»,

dbopMHUpOBaHUE MEKIIPEAMETHBIX CBSI3€H C APYrUMH 001aCTSIMU 3HAHUS.

OO0yuaromuics MOJYYUT BO3MOKHOCTH HAYUYHTHCS:

OBJIQJICTh KJIIOYEBHIMHU TMOHATHUSMU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOHUTCS Hayka
XUMHS, PpacHo3HaBaHUE COOTBETCTBYIOIIMX €W TMPU3HAKOB M B3aUMOCBSI3EH, CIOCOOHOCTH
JIEMOHCTPUPOBATh pa3IMYHbIE MOJIXOJbl K H3YYEHHUIO SIBJICHUW, XapaKTEpHBIX ISl U3ydaeMou
HAYKU XUMHH,

YMEHHE periaTh Kak HEKOTOPhIE MPAKTHUYECKUE, TaK U OCHOBHBIE TEOPETHUUECKHUE 3a/1auH,
XapaKkTepHBIC ISl UCTIOIB30BaHMSI METOJIOB U MHCTPYMEHTAPUSI XUMUU;

HaJIMYKe TPEACTABICHUN O XUMHUHM KakK HEIOCTHOH Teopuu (COBOKYIMHOCTH TEOpHii), 00
OCHOBHBIX CBS3SIX C HHBIMH CMEKHBIMU O00JIACTSIMU 3HAHU.

MarepuanbHO-TEXHUYECKOE 00ecrieueHne KaOMHeTa XUMUU

HarypanbHbie 00beKTbI

HartypanbHbie 00OBEKTHI, BKJIIOYAIOT B CeOS KOJUIEKIIMM MHHEPAJIOB M TOPHBIX MOPOJ, Me-
TaJJIOB U CIUIaBOB, OKCUOB, KHCIOT, OCHOBaHUH, COJIeH, B TOM YHUCIIE U MHHEPAIbHBIX ya00pe-
HUM, a TaKXe KOJUIEKIIMM OPraHMYeCKHUX BEIIEeCTB M MarepuasioB, npeaycMoTpeHHbix PI'OC
(«Hedts u mpoaykTel ¢€ mepepaboTkm», «KaMeHHBIH yrojgb M MPOAYKTHI KOKCOXHMHYECKOTO
npou3BOACTBaY», «BomokHay, «llmactmMaccei» u T. 1. O3HaKOMJIeHHE C OOpasllaMH HCXOJHBIX
BEIIECTB M TOTOBBIX W3/IEIHUN MO3BOJISIET MOJYYUTh HATJSAHBIC MIPEICTaBICHUS 00 ATHUX MaTepu-
ayax, UX BHEIIHEM BHJIE, a TaKKe O HEKOTOPBIX (PH3MYECKUX CBOMCTBAX. 3HAUMTEIbHBIC YIEOHO-
MO3HABATENIbHBIE BO3MOXKHOCTH HMMEIOT KOJUICKIIMH, HW3TOTOBJICHHBIE CAMHUMH OOyJarONUMHUCS.
[IpeameTsl i TaKUX KOJUIEKIMA COOMPAIOTCS BO BPEMsI SKCKYPCUH M JIPYrHX BHEYPOUHBIX 3a-
HSATHUH.

KOJIJ'IGKI_[I/II/I HCIIOJIB3YIOT TOJIBKO IJIA O3HAKOMIJICHHA 06yqa101u1/1xcs1 C BHCIIHUM BHIOM H



(Gu3nYecKUMHI CBOICTBAMH pa3IMYHBIX BELIECTB U MarepuasioB. /lJis mpoBeAeHHUs] XUMHUYECKHX
OTIBITOB KOJUIEKIIMH HUCIOJIb30BATh HENb3SI.
XHUMHYeCKHe PeaKTUBbI M MATEPHAIbI

OOparieHre coO MHOTMMH BEIECTBAMH TPEeOyeT CTPOroro COOJIOICHMS MPaBHII TEXHUKU
0€30MacHOCTH, OCOOCHHO TMpH BBIIOJIHEHWW ONBITOB CaMHMH oOOyJaromuMucsa. Bce

HEOOXOJAMMBIE Mepbl INPEJOCTOPOKHOCTH YyKa3aHbl B COOTBETCTBYIOIIMX JOKYMEHTax U
MHCTPYKLUSAX, a TAaKXKe B IOCOOUAX Ul yUUTENeH XUMHUU.

Bce peakTuBbl 1 MaTepuaibl, HyXHbIE JUIsl IPOBEIEHUS JEMOHCTPALIMOHHOIO U
YYEHHYECKOTO IKCIIEPUMEHTA, TMOCTABISAIOTCS B 001Ie00pa3oBaTeIbHbIe OpraHu3anun
LICHTPAJIM30BAHHO B BUJIE 3apaHee YKOMIUIEKTOBaHHBIX HaOopoB. [Ipu HeoOxomumocTH
nproOpeTeHNs JONOJIHU-TEIbHBIX PEAKTUBOB U MAaTEPUAJIOB ClIeAyeT 00palarbes B
CHeHaIN3UPOBAHHbIE Mara3uHsbl.

Hudposbie JadopaTopuu U JATYNKOBbIE CHCTEMBbI.

B ocHoBy o0Opa3oBarenbHOIl mporpaMmbl 3aJI0)KEHO INPUMEHEHHE  LU(POBBIX
TabopaTopuid, TOCTaBISEMBIX B paMKax peanu3anuu (enepansHoir mporpammbel  «Touka
pocta». TemaTuka NpPEUIOKEHHBIX SKCIIEPUMEHTOB, KOJIWYECTBEHHBIX OIBITOB COOTBETCTBYET
CTPYKTYpe HpUMEpHOI 00pa3zoBaTeIbHOM MPOrpaMMbl MO XUMHHM, cojepxaHuio DenepaabHOro
rocyaapcTBeHHOro obOpasoBatenbHoro cranaapra (PI'OC) cpeanero (mosiHOro) o00IIEro
o0pazoBaHwusl.

MHoroJieTHss IpaKTHKa KCIOJIb30BAHUS XUMUYECKUX PUOOPOB, LUPpoBOii 1aboparopun B
HIKOJIE TI0Ka3aja, YTO COBPEMEHHbIE TEXHMYECKUE CPEICTBAa OOY4YEHHsS HOBOIO IOKOJIEHUS
MO3BOJISIIOT JOOMTHCS BBICOKOTO YPOBHSI YCBOEHHsI yd4eOHOTO MaTepuasa, YCTOMYMBOTO POCTa
II03HABATEJILHOTO MHTEpeca IIKOJIbHUKOB, T .€ . MPEOJ0JIETh T€ MPOOJIEMBl, O KOTOPBIX Tak
MHOTO FOBOPSIT, KOT'/1a pe4Yb 3aXOUT O COBPEMEHHOM IMIKOJIBHOM XMMHYECKOM 00pa30BaHUH .

Xumuueckas J1a00paTopHasi OCy/1a, ANnapaTsbl 1 NPHOOPHI

Xumuueckas nocyzia nojapasensiercs Ha JABe TPYIIIbL: AJs BBIIOJIHEHUS ONBITOB 00ydaro-
MIMMHUCS U JJIS1 AEMOHCTPALIMOHHBIX OIBITOB.

[TpubGopsl, ammapaTsl ¥ YCTAaHOBKH, MCIIOJIb3yeMble Ha YpoKax XMMuUM B 7/—9 Kiaccax,
KJIaCCU(PUIMPYIOT HA OCHOBE NPOTEKAIOMIMX B HUX (U3NYECKUX U XMMHUYECKUX IPOILIECCOB C
Y4aCTHEM BEIIECTB, HAXOAIINXCS B Pa3HBIX arperaTHbIX COCTOSHHUAX!

1) mpuGOpsI 115t pabOTHI € Ta3aMHu — TOJIydeHUE, COOMpaHUe, OUMCTKA, CYIIKA,
MIOTJIOIIEHHUE T'a30B; peakUy MEXy IOTOKaMHU Ia30B; PEAKIIMU MEXAY ra3aMH B AJIEKTPUYECKOM
paspsiie; peakliuy MeX/ly ra3aMu IpU NOBBIIIEHHOM JIaBJIEHUH,

2) ammapaTbl U TPUOOPBI VIS OTIBITOB C XKUJIKAMH U TBEPABIMU BEIIECTBAMU — IMEPETOHKA,
¢uIbTpoBaHME, KpUCTAUIM3aLlUs; TPOBEACHUE peakuuid MeXIy TBEPABIM BEIIECTBOM U
YKUJIKO CTBIO, KHUJIKOCTBIO U )KMJKOCTBIO, TBEPJBIMH BELIECTBAMM.

3) matumku PH, 21€KTPONPOBOIHOCTH, TEMIIEPATYPHI U JIP.

Bre sT0# knmaccuukay HaxogUTCs ydyeOHas anmapaTypa, npeIHazHaueHHast s

M3YYCHHUS TCOPECTUYECKUX BOMNMPOCOB XMMHHU. AJI1 JCMOHCTPALIUM 3JICKTPOIIPOBOJHOCTH



pPacTBOPOB U JIBM)KEHHUS MOHOB B 3JIEKTPUUYECKOM II0JIE, I U3YYEHUS CKOPOCTH XUMHUUYECKOU
pEaKIMK U XUMHUYECKOTO PAaBHOBECHS, AIICKTPOJIN3a, IIEPETOHKH HE(PTH H T. 1.

BcenomorarenbHylo posib UrpaloT W3MEPHUTENbHBIE M HAarpeBaTelibHbIe MPHOOPH,
pa3uYHbIe MPUCTIOCOOICHNUS I BBHITOJIHEHHS OIIBITOB.

Mopaeau

OObekTaMu MOJETUPOBAHUS B XUMHH SIBIISIFOTCSI aTOMBI, MOJIEKYJIbI, KPUCTaJLIbI,
3aBOJICKUE allllapaThl, a TAK)KE€ XMMHUYECKUE MPOILECChl. B npenosiaBaHny XMMUU UCHIOJIB3YIOT
MOJICIIA KPUCTAIUTMYECKUX PEIIETOK anMasa, rpadurta, cepbl, pocdopa, okcuaa yriepoga(lV),
noJa, )eJje3a, MeIH, MarHusi, MOJEIH KPUCTAUINYECKUX PEIIETOK BaXKHEHIINX MTPEACTaBUTENIEH
KJIACCOB OPraHUYECKHUX COCAUHEHUI.

Brimyckatorcst HabOpbl Mojeneld aTOMOB JJIsl COCTAaBJICHUS IIAPOCTEPXKHEBBIX MoOJIENel
MOJIEKYII, B IEPBYIO OUEPE/Ib, OPTAaHUUYECKUX COCTUHEHUI.

YueOHbIe 10co0MsI HA EYATHOI OCHOBE

B mnpomecce oOydeHHMS XUMHHM HCIOJNB3YIOT —CIEAYIOIIAE TAOMUIBI  [TOCTOSHHOTO
skcnionupoBanus: «llepronnueckas cucrtemMa xumudeckux ssiemeHToB /[l WM. MenpaeneeBay,
«Tabnmuua pacTBOPUMOCTH KHCIIOT, OCHOBAaHMUH H colei», «DIEKTPOXUMUYECKUN Pl
HaIpsOKEHUH MeTan-ioBy, «BalleHTHble cocTosiHus atoMa yriepona», «llpocTpancTBeHHOE U
AJIEKTPOHHOE CTPOEHUE MOJIEKY] OPraHUYECKUX COEAUHEHUN» U JIp.

Jnsg opraHuzanuu CaMOCTOSTENbHON paboThl 00ydYaolmMXcs Ha YpPOKaxX HCHOIB3YIOT
pa3HoOOpa3Hble AWIAKTUYECKHE MaTepualbl: TeTpajd Ha MNEYaTHOH OCHOBE WIH OTAETIbHbIE
paboune JNHUCTBI — HUHCTPYKIHMM, KAPTOUKU C 3aJaHUSMHM pa3sHOM CTEMEeHU TPYAHOCTH s
U3y4EeHHS HOBOTO MaTepuaa, CaMOIPOBEPKH U KOHTPOJISI 3HAHUH.

JKPaHHO-3BYKOBbIE CPeJICTBA 00yYeHUsI

K sKkpaHHO-3BYKOBBIM CpeACTBaM OOY4€HHUsI OTHOCSAT TaKHe MOCOOUS, KOTOPbIE MOTYT OBITh
BOCIIPHHATBHl C MOMOIIBIO 3pEHHsS U CilyXa. JTO KUHO(UIbMBI, KHHO(pPArMeHThl, TuapuiIbMBbI,
IMano3uTuBbl  (Ciaiiiel), eOMHUYHBICE — TpaHcmapaHthl s rpadompoekropa.  Cepun
TpPaHCNAPaHTOB IMO3BOJIAIOT MMMTHPOBATH JIB)KEHHE IYTEM IMOCJIEI0BATEIbHOTO HaJIOXKEHUS
OZHOTO TpaHCIapaHTa Ha JIPYyroi.

Texunueckue cpeacra ooyuenus (TCO)

BoNbIIMHCTBO TEXHUYECKHX CpEeACTB OOyueHHs He pa3padaTbIBaJloCh CIELUANBHO JUIS
IIKOJIbI, @ U3HAYAIBHO CIYKWIO JUId Tepeaadn U o0paboTKu MHPOPMALIUK: 3TO Pa3IMYHOTO POJia
HOPOEKTOPHI, TEIEBU30PbI, KOMIIBIOTEPHI U T. 1. B yueOHO-BOCIUTATENFHOM IPOLIECCE KOMITBIOTED
MO>KET UCMOJIb30BaThHCS AJIS PEHICHUS 3a/1a4 HaYy4HOU OpraHu3aluy Tpyaa YUUuTes.

[Tpu ucnoIb30BaHUM TEXHUUECKUX CPEACTB OOydeHHUs CleAyeT YYWUThIBaThb BPEMEHHbIE
orpannyeHusi, Hamaraemple CanutapHbiMu mnpaBwiamu ¥ HopMmamu (CanlluH). HenpeproiBHas

IPOJOKUTETHHOCTh JIEMOHCTPAIMK BUACOMATEPUATIOB HAa TEIEBU3MOHHOM JKpaHe W Ha 00Jib-
IIOM JKpaHE€ C HCIIOJb30BAHUCM MyHBTHMe}IHﬁHOFO IIpPOCKTOpa HE AO0JDKHA MNPCBBIIIATH I
oOyvaromuxcs B X - Xl knaccax Ha ypoke 30 MmuH Takoe ke orpaHUYeHHE pacIpOCTPAHSIETCS Ha

HEeNpepbhIBHOE UCMOJIb30BAHNE MHTEPAKTUBHOM JTOCKM M Ha HEMPEPHIBHYIO pabOTy OO y4aromuxcs



Ha TIEpCOHAIBHOM KoMmIbloTepe. Pa3memarh WHTEpaKTHUBHYIO JOCKY ClEAyeT TaKXke Kak M
OOBIUHYIO: HA TOW XK€ BBICOTE, oOecreunBas IMpu 3TOM paBHOMepHOe ocBemieHue. Kornma nocka
HE HUCIOJIb3YeTCs, e€ HeoOX0AUMO OTKIIoUaTh. [y mpoUIakTHKK yTOMJICHHS TJ1a3 B y4eOHBIN
npouecc HeoO0XOAWMO BKIIOYATh PA3IUYHBIE BUJBI ACATEIBHOCTH, BKIIOYAs CHEIHATILHYIO
TUMHACTHKY JJIS TJ1a3.

ObopynoBanue KabMHeTa XUMHUHU

Kabuner xumun 1omkeH OBITH 00OPYIOBAaH CHEIHMAIBHBIM JAEMOHCTPAIMOHHBIM CTOJIOM.
st obecrieueHus JTydiieil BUAMMOCTH J€MOHCTPAIIMOHHBIM CTOJI PEKOMEHIYEeTCs
YCTaHABIMBATh HA ITOJUYM.

B kabuHeTax XMMHH YCTaHABJIMBAIOT JBYXMECTHBIE YYEHHUYECKHE JIa0OpPaTOPHBIE CTOJIBI.
Y4eHHUeCKHEe CTOJIbI JIOJDKHBI HMETh MOKpPBITHE, YCTOMYMBOE K JEHCTBHIO arpecCUBHBIX
XMMUUYECKUX BEIIECTB, M 3allUTHbIE OOPTHKH 10 Hapy)KHOMY Kpawo. KaOuHeTsl XuMuu
00OpYAYIOT BBITSDKHBIMH IIKaaMu, pacloJIOKEHHBIMH Yy HapyXKHOH CTEHBl BO3JIE CTOJIa
yauresns. [ns npoBeaeHus 1a00paTOPHBIX ONBITOB HCHOIB3YIOT TOJIBKO MUHH-CITUPTOBKH.

Y4eOHble TOCKHU JOJKHBI OBITh M3TOTOBJICHBI U3 MAaTEPHAJIOB, UMEIOIINX BBICOKYIO
Q/ITe3UI0 C MaTepHaIaMH, UCTIOJIb3YEMbBIMH JUTSI IIMCbMA, XOPOIIO OYHIIATHCS BIAKHON T'YOKOH,
OBITH M3HOCOCTOMKHMH, MMETh TEMHO-3ENEHBIM LBET M aHTHOJIMKOBOE MOKpHITHE. YueOHBIE
JOCKH 000pyAyIOT co(UTaMH, KOTOpPBIE NOJDKHBI MPHUKPEIUIAThCs K creHe Ha 0,3 M Bbiie
BEPXHET0 Kpast JOCKH U BBICTYNATh Briepén Ha paccrosiue 0,6 m.

Jlns MakcUMaabHOTO MCHOJIb30BAHUS JTHEBHOTO CBETa M PAaBHOMEPHOTO OCBELICHUS
y4eOHBIX TIOMENICHUH He cienyeT pa3MeliaTh Ha MOJOKOHHHMKAX ITUPOKOJIUCTHBIC PacTECHUS,
CHMJKAIOIIME YPOBEHb €CTECTBEHHOIO OCBEILeHMs. BbicoTa pacTeHMil HE OJKHA MpeBbIaThlS
cM (OT mojloKOoHHKKA). PacTeHus 1enecooOpa3Ho pa3MeriaTh B IEPESHOCHBIX [[BETOYHHIIAX
BbICOTOI 65—70 cM OT moJ1a MM MOJBECHBIX KaIIIO B MPOCTEHKAX MEX1Yy OKHAMH.

Jlnst oTHeNKM y4eOHBIX MOMELIEHUI UCTIOIb3YIOT MaTepHajbl U KPackKH, CO3Jarolue
MaTOBYIO OBEPXHOCTb. {151 cTeH yd4eOHBIX MOMENIEHUH ClIeyeT UCIOIb30BaTh CBETIbIe TOHA
KENTOrOo, 0E€KEBOro, PO30BOTO, 3€JIEHOTO, TOJIyOOTO I[BETOB; MJIsl JIBEpEH, OKOHHBIX pamM —
Oenblii 1BET.

Kabuner xumMun 10KeH OBITh OCHAIEH XOJIOTHBIM U TOPSTYUM BOJOCHAOKEHUEM H
KaHaJIM3aIuen.

B xabuneTe XuMuM 0053aTebHO JOJDKHA OBITh anTe4Ka, COCTAB KOTOPOM yTBEPKIAACTCS

MECTHBIMHU OpTraHaMU YIPABIICHHUS.
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KasieHlapHO-TeMaTH4eCKOe MJIaHupoBaHue 3JyieKTuBa 10kiacc 34 yaca (1 4yac B HeJieso)

No | Jlara | [lara | HammenoBaHue TeMbl DIIEMEHT COoJIepKaHUs
n/m | iaH | gakT
1 Benenue. Ponb n MeCTO pacyeTHBIX 3a/1ad B CUCTEME VYcioBHbIE 0003HAUEHHS, HAa3BaHUA U €AMHUIBI U3MEpeHus (husu-
0oOy4eHUs1 XMMUM U IPAKTUYECKOH Kn3HU. Tunsl 3a1au. YEeCKUX BEIIMYMH, UX B3aUMOCBs3b. [IpuOnmxeHHbIe BHIUUCICHUS,
IIpaBUJIa OKPYTJIEHUS.
2 Bbruncnenust ¢ HMCHOIB30BAaHUMEM IOHATUH «KoJau4ecTBO | OO0mme peKkoMeHIalud K PemeHu0 1 0(OPMICHUIO PacueTHBIX
BELIECTBAY», «UUCIO ABOrajgpo», MOJSpHas Macca, MOJSIp- | 3a1ad. AHAIN3 XUMHYECKON 3aauu.
HBI 00BEM.
3 YcraHoBiieHUe TpocTeiiieil GopMylbl BEIIECTBa MO Mac- | XUMHUYEeCKUe (OpMysIbl: mpocreifmas (IMIUpUYECcKas), MOJICKY-
COBBIM JIOJISIM 3JICMEHTOB C UCIIOJIb30BAHHEM aOCOJIIOTHOM | JispHasi (MCTUHHAs, OpyTrTOo-hopmysna),rpaduueckas, CTPYKTYp-
Y OTHOCHUTEJIbHOM IJIOTHOCTH BEILECTBA. Hasi, 31eKTpoHHas. (Dn2,Dsosn.,Do2,D N2 1 n1p.) BeiBoa dopmysisl
BEIIECTBA HA OCHOBE MAacCOBOM JI0JIM 3JE€MEHTA, OTHOCUTEIbHOU
IUIOTHOCTH TIO JIPYyroMy Ta3y, macce, o0bemy obmieit (opmyre
TOMOJIOTMUYECKOTO PsAJla OPraHUYECKUX COCIUHEHHM.
4 BriBo1 hopMyIibl BemmecTBa 1o OTHOCUTENFHON TUNIOTHOCTH | BeIBOJ (hopMysibl BelecTBa MO KOJUYECTBY BELIECTBA NPOAYKTOB
1 Macce (00beMy WM KOJHYECTBY) MPOAYKTOB CrOPAHHUSL. cropanus, oOmeil (opmyne roMOJOrMYecKOro psijia OpraHuye-
CKHX COCAVHECHHM.
N3oMepust 1 HOMEHKJIaTypa OpraHUYeCKUX COeTMHEHUN Bunel n3zomepun: npocTpaHCTBEHHas U cTpykTypHas. IIpoctpan-
VPOK-yIIP@KHEHHE [0 OTPabOTKE HABBIKOB COCTaBicHms | CTBCHHAT H3OMEpHS U e€ BUJBIL. HOMteKJ'IaTypa: TpUBHAJIbHAS,
W30MEpOB H HX HA3BAHHIL coBpeMeHHas. [IpaBuna cuctemarnueckoit HoMmeHKIaTypbl. Hamu-
7 VYpok-ynpakHeHHe 0 0TpabOTKE HABBIKOB COCTABICHMS CaHue CTPYKTYPHRIX GOPMYIT H30MEPOB
M30MEPOB U UX HA3BaHUU
8 Berurciaenust Maccel (KoJm4ecTBa, o0bema) BemiecTBa 1o | PacyeTel Mo XMMHYECKHMM YpaBHEHHUSM C HCIIOJIb30BAaHHEM pa3-
M3BECTHOMY KOJINYECTBY (Macce, 00beMy) OTHOTO M3 JMYHBIX BENMUYWH. (3a7a4ul C UCIOJIb30BAHUEM MaTepuaa 1o op-
BCTYNHUBIINX B PEAKIIHIO WM MTOJYYUBUIMXCS BELIECTB. raHUYECKON XHMUH)
9 Berancienne Macchl, KojaudecTBa Wik oO0bema mpojaykra | CTerneHb YHCTOTHI OCHOBHOTO BellecTBa(BEIIECTBA, BCTYMAIOIIETO
pEeakIMy 10 M3BECTHOM Macce, KOJIMYECTBY MM OOBEMY | B PEAKIHIO), COJEPIKAIIero MPUMECH, OIPEeISeTCs] MAaCCOBON
HCXOJHOIO BELIECTBA, COAEPIKALIETO IPUMECH. JI0JIel TaHHOTO BeIlleCTBa B HaBecke cMecu. Perienue 3aqau
10 Beruncienne MaccoBoit Wim 00beMHOM J0JIM BBIXO/a Mpo- | MaccoBas 1018 IpakTU4eckoro Bbixojaa. OObeMHas 10714 Npak-




AYKTa p€aKIUun OT TCOPETUUCCKU BO3MOXKHOI'O.

THYCCKOI'O BBIXOJA. Pemienue 3aJga4

11 PacueTsl 0 XMMUYECKUM YpaBHEHUsSIM, CBSI3aHHBIE C Mac- | MaccoBas 1011 paCTBOPEHHOTO BellecTBa. Pemenne 3amau
COBOM JI0JIEN pACTBOPEHHOTO BEIIECTBA
12 Beruncienne maccbl (0ObeMa WIIM KOJNIMYECTBA) MPOAyKTa | ECii 0IHO M3 pearupyroiux BEIIeCTB B3STO B U30BITKE, TO pac-
peaKiluu, €CIM OJHO W3 PEeardpyrolIMX BEIIECTB JAHO B | 4yeT Macchl (00beMa, KOJMYECTBA BEUICCTBA) MPOAYKTA PEaKIHH
U30BITKE. OCYHIECTBIISIIOT 10 Macce (00beMy, KOJMYECTBY BEIIECCTBA) TOTO
peareHra, KOTOpPBIA BCTYNMJ B PEaKLMIO INOJIHOCTHIO. Pemenue
3a1a4y

13 Pacuersl 10 TEPMOXMMHUUYECKUM YPABHEHUSAM TepMoxuMuyeckoe ypaBHEHUE, TEIJIOBON 3PPEKT XUMHUECKON
peaknuu. Vcnoap30BaHie TEMIIEPATypHOTO JaTyuka udpoBoi
1abopaTopuH.

14 XVWMHUYECKHE PEAKIIUU B OPraHUYECKON XUMUHU [TonsTue o peakuusax coeaunenus. Ilonarue o peakuuax oTuieieH
Peaknun nzomepuzanuu. [IpaBuno MapkoBHukoBa. Peakiiuu
apOMAaTUYECKOW CUCTEMBI U YIIIEBOJIOPOJIHOTO pauKaa.

Opuenrtupyrouiee 1eiCTBUE 3aMecTUTENEH B OEH30IbHOM KOJIbLIE
(opuentantsl | u Il poga). Bemonnenune ynpaxaeHuii

15 [lonsiTHE O HKKIIOATKAaHAX Huknoankansl. CTpoeHue, uzoMepus,
HOMEHKJIaTypa U CBOMCTBA. BhinonHeHue 3a1aHuii

16 AJKaaueHsl Anxanuensl. CtpoeHue MoJekyi. Mi3oMmepus 1 HOMEHKIATypa.
XUMHYECKUE CBOVMCTBA alKaJAUECHOB. BhinonHeHIe 3a1aHui

17 Kayuyk Kayuyk B mpupone. CoiicTBa kaydyka. CocTaB u CTpoeHUE HaTy-
PaIBHOTO Kay4dyKa.

18 benson u ero romosiorn DNEeKTPOHHOE CTpPOeHHE OEH30Ja U €r0 TOMOJIOTOB. XUMHYECKHE
CBOMCTBa rOMOJIOTOB O€H30J1a JaTYMKa 3JIE€KTPONPOBOTHOCTH
¢ poBoii 1abopaTopuu

19 XUMHYECKHE CBOWCTBA YIIIEBOIOPOIOB M CIIOCOOBI UX MO- | XapaKTepHbIE XUMUYECKHE CBONCTBA YrIeBOJOPOJIOB: aJIKAHOB,

Jy4EHHUS. LMKJIOAJIKAHOB, AJIKCHOB, JAMEHOB, AJIKMHOB, APOMATHYECKUX YT-
JIEBOOPOOOB (6eH30JIa Hu TOJIyOJIa). BrimmoniHeHue 3aganuin
20 CxeMBbl MPEBpaIIEHNi OTPaXKAIOIINX FeHETHYECKYIO CBs3b | XMMUYECKUE CBOMCTBA YIIEBOAOPOIOB M CIIOCOOBI UX MOJy4e-
MEKy YIJCBOJIOPOJAMHU: OTKPBITHIE, 3aKpPbIThIC, cMelran- | HUus. CXeMbl NMpEeBpalleHui, OTpaXkarolie IeHEeTUYECKYI0 CBS3b
HBIE. MEX/1y YIIeBOJA0POJaMH. OTKPBIThIE, 3aKPBIThIE CMEIIaHHbIE
21 VPOK-TIIPaKTUKYM 110 COCTABICHUIO CXEM MpeBpalleHui, | BblnonHeHne 3aganuii

OTpaXKaroIUX T'€HETUYECKYIO CBSI3b MEXKIY YIIIEBOI0PO-
TaMHu

(PaboTa B rpynmax u napax)




22

[TepepaboTka yriaeBoA0POIHOTO ChIPhS

[leperonka neprtu. Kpexunr nedrenpoaykroB. Kokcoxumuue-
CKO€ IPOU3BOJICTBO.

23 XapakTepHble XMMHUYECKHE CBOMCTBA NPENEIbHBIX OJHO- | XMMHUYECKHUE CBOMCTBA KHUCIOPOAOCOAECPIKALIUX OPraHUYECKUX
aTOMHBIX ¥ MHOTOATOMHBIX CIIUPTOB; (P)e€HONA M CHOCOOBI | COCAMHEHUH U CIOCOOBI HX MOJTYYSHHUS.
UX MOJIy4EHUS BelnonnHeHue 3a1aHui

24 XapakTepHble XMMHUUYECKHE CBOWCTBA albAETHUJIOB, IIpe-

JEITBHBIX KapGOHOBBIX KHACJIOT, CJIIOHBIX 3(1)1/1130]3 u | Ucnonp30oBanne gaTtuymka ICKTPONPOBOTHOCTHU I.IPI(I)pOBOfI nmabo-
CHOCOOBI MX MOTyICHHUS. paTopuu

25 CxeMbl NpeBpalieHul OTpakarolIMX I'€HETHYECKYIO CBS3b
MEXY YrIIEBOAOPOJaMHU M KUCIIOPOJACOAEpKALUMU Opra- CxeMsbl HpeBpaH.[eHHﬁ, OTpaXKaromue rCHETUICCKYHO CBA3b MCKAY
HUYECKHUMH COCOUHCHHUSAMU. OTKPBITHIC, 3aKPBITHIC, CME- BCILICCTBAMM. OTKPBITBIC, 3aKPBITHIC CMCIIAHHBIC.

[IaHHBIE. .

26 VPOK-PaKTHKYM (DKCIICPHMEHT) Hcnonb30BaHue TeMIlepaTypHOTO JaTduka IudpoBoi madoparo-

puu

27 Crnosxubie 3¢upsl. XKupsl. YTIeBoabl. JKupsbl Kak nuTaTenbHble BellecTBA. ['MAPOIN3 U TMAPUPOBAHUE

*KupoB. Moromue cpeactBa. OxpaHa OKpPYXKArOIMIEH Cpemsbl.
Kpaxman kak nuratenbHoe BeniecTBO. CTpOEHUE YIIIeBOIOB.
[Ipumenenue yrieBoJoB. AIETaTHOE BOJOKHO. BrimonHenue
3aJTaHuN

28 XHUMUYECKUE CBOMCTBA a30TCOACPKAMMX COCTUHEHUS U XUMHYECKHE CBOWCTBA a30TCOIEPKAIINX COCTUHEHUSI U CIIOCOOBI
CIOCOOBI MX MOJIYUCHHUS. UX TTOJIyYEHUS.

Hcnonb3oBanue pH-npartunka nudposoii m1adboparopun

29 I'enernyeckast CBSI3b aMUHOB C JPYTMMH KJlaccaMH Opra-

HUYECKUX COCOUHEHHI CxeMbl IpeBpalleHu, OTPAKAIONINE TEHETHIYECKYIO CBSI3b MEXKY

30 ['enetnueckast CBsi3b aMUHOKHCIIOT C APYTMMH KJIacCaMU | BEIIECTBAMU. OTKPBITHIC, 3aKPBITHIC CMEIIaHHBIE
OPraHUYECKUX COCIMHEHUMN

31 A3oTCcoaepKaIMe reTepOUUKINYECKUE COEANHEHUS Hcnons3oBanue pH-naTynka nudposoit nabopaTopun

32 Cxembl TpeBpaleHUN MO TeMe « A30TcoleprKalue co-

EIUHEHUS»

33 IlonsATHE O BBICOKOMOJEKYISIPHBIX coennHeHUsAX. OcHOB- | CHHTe3 OpraHMYeCKUX COCJAMHCHUH B JIAOOpATOPHH, HA TPOU3-
HbIE METOJIbl CUHTE3a oauMepoB. [lonustunen. Ilonu- BojcTBe. [lonydeHre OpraHnyeckoro COeIMHEHUs ONPEIEIEHHOTO
nponuieH. ®enondopmanbaeruiHbIe CMOIIBI. CTPOEHHUS U3 OTIUYAIOLIETOCS OT HEro MO CTPOEHUIO COEAMHEHUS

34 CHuHTeTHYEeCKHE KaydyKH M CHHTETHUYECKHE BOJIOKHA. (pe- | mocpeicTBOM OHOW MJIM HECKOJIBKUX XMMHUYECKHX peakuuii. Ile-

IICHHE 33/1a4 U YIIPAKHEHUH)

MIOYKU MIpEeBpAIICHUN




KasieHlapHO-TEMaTHY€eCKOE TJIaHUPOBaHHUe 3jeKTUuBa 11kaacc 34 yac (1 yac B Hefies110).

Ne Hara | [Jata | HammeHoBaHuE TeMbI DneMEeHT coJiep KaHus
n/u | mian | dakr
1 Crpoenue atoma. M3otonsl. Snpo u ’nekTpoHHast 000104Ka. DIEKTPOHBI U MPOTOHBL. MUKpOoMHp U Makpomup. [yanusm
4aCTUL MUKPOMUDA.
Pemenne 3anay
2 OcHOBHBIEC TIOHATHA W 3aKOHBI | Pemienue 3amad ¢ MpUMEHEHUEM 3aKOHA COXPAHEHHS MacChl BEIIECTBA, 3aKOHA MOCTOSTHCTBA
XUMHHU COCTaBa, 3aKOHA COXPAHEHUs SHEPIUH .
3 Pacuérnl C npuMmeHeHueM | Pemenue 3amau
YpaBHEHHUS Menneneesa —
Knaitnepona
4 Ocob6ennoctu pasmenienus | OU3NYECKUN CMBICT KBAHTOBBIX 4YHcel (rJaBHOE, OpOUTAIbHOE, MArHUTHOE CIHMHOBOE
JJICKTPOHOB MO OpOHMTAIsIM B | KBaHTOBbIe uymcia). [loHsTHe aTOMHOM opOuTanu. 3aceieHue aTOMHBIX OpOuTaiei
aToMax MajblX U OOJIBIINX anexTpoHamu. [IpuHnmn Mmuanmyma sHeprun, npuHuun [laynu u npaswio XyHza.
NIEPUOJIOB Beinosinenue 3anannii
5 Crpykrypa nepuogudeckor | CTpykTypa MepHOAWYECKOW cucTteMbl xumuuyeckux osnemeHtoB /[l WM. Menneneesa.
CUCTEMBI XUMHUYECKUX | OmnpeneneHre CTpoeHusl aroma o UX KoopJauHaTam. BeinonHeHue 3a1anuii
anemedToB . 1. MeHnzaeneesa.
6 BanenTHOCTB U cTeneHb | BanentHsble 21eKTpoHbl. BaneHTHOCTH. BaneHTHbIE BO3MOXKHOCTH aTOMOB. [IprunHa BeIcIIEN
OKHCIICHUS BJIEHTHOCTH aTOMOB, BAJICHTHOCTh JIEMEHTOB IPH 00pa30BaHUN XUMUYECKON CBSI3H IO IOHOPHO-
aKILIENTOPHOMY MEXaHU3MY, TpadHUecKUe CXEeMbl CTPOCHHS BHELITHUX JIEKTPOHHBIX CIIOEB aTOMOB
XUMHUYECKHX IEMEHTOB B BO30Y)KJIEHHOM 1 HEBO30YKIEHHOM COCTOSIHMM. BbInosHenue 3a1anuit
7 OcHOBHbIE BHIBl XUMHUYECKOM | Bua XumMHuueckoil CBS3M B MPOCTHIX U CIIOKHBIX BEIIECTBAX, CXEMbl 00pa30BaHMsI BELECTB C
CBSI3M, MEXaHU3Mbl HUX 00pa-| pasIMYHBIMU BHIAMHU CBSI3H, MEXaHU3M 00Pa30BaHUsl JOHOPHO-AKIIEITOPHOH, KOBAIICHTHOH CBSI3H,
30BaHMsA 0COOEHHOCTH BOJIOPOIAHOI CBS3U




Tunel KPUCTAJUIMYECKUX
PELIETOK U CBOKCTBA BELIECTB

HNoHHass xuMuYeckas CBSI3b W HMOHHBIE KpHUCTAUIMYECKHE pemeTkd. KoBajaeHTHas
XHUMHYECKass CBsI3b W ee KiaacCH(UKAIHs: 10 MeXaHu3My oOpa3oBaHus (OOMEHHBIH u
JOHOPHO-aKIENTOPHBIN), 10 3JIEKTPOOTPUIATEILHOCTH (MOJIApHAass M HEMOJSApHAas), [0
croco0y mepeKphIBaHMs JIEKTPOHHBIX OpOUTajei (CHrMa U Iu), Mo KpaTHOCTH (OJHHApHAS,
JBOWHAs, TpOiHAas, moayropHas). [lomApHOCT, CBSI3M HM  HOJSIPHOCTH  MOJIEKYIIBL
Kpucranmnmdeckue pemieTkyd s BEIIECTB C ATOW CBA3bIO. aTOMHAs W MOJIEKYISpHAas.
Mertanmnueckass XAMHYECKas CBSI3b M METAUIMYECKas KpHCTAUIMYecKas pelieTka.
BonoponHas cBs3b: MEKMOJICKYISIpHAs U BHYTPUMOJICKYJIsApHas. MexaHu3m 00pa3oBaHUs
3TOH CBs3U U ee 3HaueHHe. MloHHas CBs3b KakK IpelebHbIM Cilydail KOBaJEHTHOM MOJISPHOM
CBSI3M; TIEPEXO0/1 OJIHOTO BUA CBSI3U B IPYrOi; pa3Hble BUABI CBS3EH B OJTHOM BEIIECTBE.
BrImosiHeHHE TECTOBBIX 3aJaHHI

9 XapaKTepUCTUKH XUMUYECKOM| OCHOBHBIE XapaKTePUCTUKH XUMHUYecKOW cBsi3u (HacklimaeMocTh,  HOJISIPH3YeMOCTb,
CBSI3H. HaIpaBJICHHOCTD). BhIMonHeHne 3a1anuit
10 ITpocTpaHCTBEHHOE CTpOEHHE Sp° - ruOpuIM3anKs y aJKaHOB, BOJbI, aMMHaKa, aiMasa.
MOJIEKYJ  HEOPraHWYECKHX M Sp? - TM6pUIM3ALKSA y COEMHEHHI 60pa, ATKEHOB, apEHOB, THEHOB, TPaduTa.
OpPraHUYeCKUX BELIECTB. Sp - rubpuau3anus y CoeIMHEeHU Oepuiuins, amkKUHOB, KapOuHa. ['eoMeTpusi MOJIeKyI
Ha3BaHHBIX BEILIECTB.
Brinosnnenue 3aganuit
11 JlucriepcHbIE CHCTEMBI. [lonatue o nucnepcHbIx cucreMax. JucrnepcuonHasi cpefa u aucrnepcHas Qasza. [eBars
TUTIOB CHCTEM M WX 3HAYEHUE B MPUPOJIC U KU3HU YeloBeKka. JlucrnepcHas cucreMa ¢ )KUJIKou
Cpeloi: B3BECH, KOJUIOUAHBIC CUCTEMBI, X Kiaccudukarus. 3omu u renu. Db dext Tunmans.
Koarynsmus. Cunepesuc. MoliekyisipHble 1 ICTHHHBIE PACTBOPHI.
12 3agaun ¢ HWCIOJIb30BaHWeM | Pelienue 3amad
pa3HbIX CIOCOOOB  BBIPAKECHUS
KOHIIEHTPALUU PacTBOPOB.
13 Pacuérsl, CBA3aHHBIC ¢ | Pemenue 3anau
MPUTOTOBJICHHEM pacTBOPOB.
[IpaBuno cMemeHusr pacTBOpOB,
(«mpaBmITO KpecTay).
14 Kpucramnoruapats: Pemenue 3anay
15 Knaccudukamms  xummdeckux | [loHATHE 0 XMMHYeckOM peakuuy, €€ OTIMYHE OT sAEpHOM peakuuu. Peaxunun

peakuuMii B OpPraHUYECKOW WU
HEOPraHUYECKON XUMUHU.

AJUIOTPOIU3ALMH U U30MepU3aluu. Peakiuu, uaymme ¢ \3SMEHEHUEM COCTaBa BEILIECTBA: T10
YHUCITY U XapaKTepy pearupyoliux U 00pa3yroIIuxcsl BEIECTB (Pa3IokKeHUs, 3aMEIICHHUS,
oOMeHa, CcoeIMHEHHs); 1o u3MeHeHuto crenened okucienus (OBP u ne OBP); mo




terioBoMy 3ddekry (3k30- U dHIOTEpMHYECKHE); MO (ha3e (rOMO- M I'E€TEPOrCHHBIE); IO
HampaBieHuio (0OpaTMble W HEOOpaTUMbIC); MO HCIOJB30BAHUIO  KaTaiu3aTopa
(kaTamUTHYECKUE U HEKATAIUTHYECKHE); IO MEXaHU3MY (paJMKalbHble U UOHHBIC); 10 BUIY
SHEPIHH, MHHUIMHAPYIONIEH peaKiuio (boToxumuueckue, panuanuoHHbIE,
AIEKTPOXUMHUIECKUE, TEPMOXUMHUUECKHE).

Brinonaenue 3amanui

16 Ckopocts xumuyeckux peakuuil. | [lorstue o ckopoctd. CKOpOCTh TOMO- M T'€TEPOI€HHOW peakiuil. DHeprus aKTHUBAIWU.
daxkTopsl, BIIUAIOLINE Ha | GakTOphl, BIHMSIOIIME HA CKOPOCTh pEaKkUWi: MpUpOJa pEearupyrollux BEIIECTB,
CKOPOCTb PEaKIIMH. KaTajlu3aTopbl, Temmeparypa, KoHueHTpauus. Karanu3z romMo- W TeTeporeHHbId, HX
MexaHu3Mbl. DepMEHTHI, UX CPABHEHUE C HEOPraHMYECKUMHU KaTanuzatopamu. UHrHOUTOPbI
U KaTaJIuTU4YECKHe s1/1bl. [I0BEpXHOCTh CONMPUKOCHOBEHUS pEarupyroINX BEIIECTB.
BrinonHenue 3agaHui.
17 XUMUYECKOE paBHOBECHE. [londaTe 0 XMMHMYECKOM paBHOBECUHU. PaBHOBECHbIE KOHIEHTpalUuu. JMHAMUYHOCTH
paBHoBecus. Koncranra paBHoBecus. PakTopbl, BIUSIOUIME HA CMELIEHUE PAaBHOBECHS:
KOHIIEHTpauusl, f1aBinenue, remneparypa. [Ipunnun Jle [latense. BeinonHenue 3aganuii.
18 [Tpou3BoacTBO cepHOM KUCIOTHI | I[poMBIlIIEHHOE MOTYy4eHHE XMMHUECKUX BELIECTB HA IMpPUMEpE MPOU3BOJICTBA CEPHOU
KOHTaKTHBIM CITIOCOOOM. KUCJIOTHI. [I[pUHIMIIBI XMMUYECKOTO MPOU3BOJICTBA
XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEeH Cpeibl U ero MOoCIeICTBUS
19 OxucnurenpHo- Crenenp oxucnenus. Knaccudukanus peakuuil B cBeTe 3JE€KTPOHHON Teopuu. OCHOBHBIE
BOCCTAHOBUTEIILHBIE noustTuss OBP. Metoasl coctaBnenust ypaBHenuil OBP: meron snextpoHHoro OanaHca,
peakuu(OBP). MeTo1 nonypeakiuii. Biusuaue cpenst Ha nmpotekanue OBP. Knaccugukanus OBP. OBP B
OPraHN4eCcKO XMMHUU. BhITOTHEHNE 3a/TaHUIA.
20 DneKkTponuTHIeCcKas DONEeKTPOIUTHl U HEIJIEKTPOIUTHL. MeXaHU3M d3IeKTPOJIUTHUECKON JIUCCOLMAlM ¢
nucconmanust. (3.11.) pa3nuYHBIM BUAOM CBs3U. CBOMCTBAa KaTMOHOB M aHMOHOB. KHCIIOTBI, COIM, OCHOBaHUS B
ceere J.J1. Crenenp J.J[.1 €€ 3aBUCUMOCTB OT IPUPOJBI JIEKTPOIUTA U €T0 KOHLIEHTPALNH.
KoncranTa nucconumanuu. Crynenyarast qucconnanusi. CBoicTBa pacTBOPOB AJIEKTPOIUTOB.
Hcnonb3oBanue gaTymka 3JeKTPONPOBOIHOCTH IM(POBOIi 1abopaTopuu
21 Bonoponsliii mokaszaTenb. Hucconmanuss Boabl. KoHcranta e€ aumcconmanuu. oHHOe mnpousBeneHHe BOIbI,
Bonoponnsrii mokazarens - pH. Cpeasl BOJHBIX pacTBOPOB AJIEKTPOJIUTOB. 3HAUCHHUE
BOJIOPOJTHOTO TIOKa3aTess sl XMMHUYECKUX M OMOJIOTHYecKHX mpoleccoB. Mcmonb3oBanue
pH-natuuka mmudposoii maboparopuu
22 IM'unponus. [lonstne  ruapomusza. I[ugponu3  opraHMYecKUX M HEOPraHMYECKUX  BELIECTB

(rammoreHankaHoB, CIOXHBIX 3(UPOB, yriaeBoaoB, 6enkoB, AT®) u ero 3nauenue. I'uapoaus
coieil - tpu ciydas. CryneHuatslii ruaponu3. HeoOpartumseiii rugponus. Ilpakruueckoe




3Ha4YCHHE THApoan3a. BeimonHeHue 3amanuii. Mcnosb3oBanue pH-matumka 1udpoBoit
nabopaTopum

23

MerTamnebl.

[TonoxxeHnne MeTalioB B NEPUOJUYECKOM CHCTEeME U CTpoeHue ux atomoB. [IpocTbie
BEIIECTBA-METAIIBI. CTPOCHHE KPHUCTAJIOB W  METAJUTMYECKass XUMHUYECKas CBS3b.
Amnorponusi. O6uue Gpu3nuecKrue CBOMCTBAa METAJIOB M BOCCTAHOBUTEIBHBIC CBOWCTBA HX:
B3aMMOJICHCTBHE C HeMeTaIaMU (KHCJIOPOJIOM, TaJIOTeHaMHM, CEPO, a30TOM, BOJIOPOJIOM), C
BOJIOHM, KHUCIIOTaMH, pPacTBOpaMH COJICH, OpraHMYeCKMMH BellecTBaMH  (CIIUpTaMH,
rajoreHajJKkaHamu, (PeHOJOM, KUCIOTaMu), co menodyamMu. OKCHIBI ¥ THAPOKCH/IBI METAJLIOB.
3aBHCHMOCTh CBOMCTB 3THX COCIMHCHHUN OT CTCIIEHSH OKHMCICHHUSA METAUIOB. 3HAUYCHHE
METAJUIOB B MPUPOJIC U KU3HU OPTaHU3MOB.

24

Kopposus metanios

[lonsiTne koppo3uu. XuMHYecKas KOppo3us. ODIEKTpoxXxuMudeckas Kopposus. CrocoObl
3alIMTHl METAJUIOB OT KOPPO3HUH.

OOmme crocoObl MOMydeHHs] METaJUIoB. MeTauisl B MPHUPOJE. METAUTyprusi U €€ BHUJBIL
MUPO- U THAPO- BJIEKTPOMETAUTYprus. DJEeKTPOJM3 PAcIUIaBOB U PACTBOPOB COEIUHEHUI
METaJJIOB M €r0 3HaYCHHE.

25

Pacuétel o Teme «neKTpoIIn3»

Bemosmnenue 3amanuii.  Mcrmonp3oBaHHME — JaTYMKA  AJIEKTPONPOBOTHOCTH  IH(PPOBOWMA
nabopaTopum

26

Hewmeramisl.

[lonoxxeHne HeMeTaUIOB B  MEPUOJUYECKOM  CUCTEME, CTPOEHHE UX  aTOMOB.
DneKkTpooTpuUIiaTeNbHOCTh. MIHepTHBIe ra3pl. Hemeramisl - mpocThie BemiecTBa. ATOMHOE U
MOJIEKYJIIpHOE CTpOeHHE UuX. AsuioTponus. XUMHUYECKHE CBOWCTBA HEMETAJJIOB.
OKuCIUTENbHBIE  CBOMCTBA: B3aUMOJCHCTBHE C  METalllaMH, BOJOPOJOM, MEHee
JJIEKTPOOTPULIATEIIBHBIMY ~ HEMETAJUIaMH,  HEKOTOPBIMU  CIIOKHBIMU  BEILIECTBAMH.
BoccranoBuTenbHble CBOMCTBA HEMETANIOB B PEAKIUSIX CO (TOPOM, KHCIOPOJOM,
CITO’KHBIMH BEIIECTBAMH-OKUCIUTENIMHU (a30THON M CEPHOM KUCIOTaMu | 1p.). BogopoaHbie
coelMHEHUsT HeMmeTayioB. llonydyeHne uX CHHTE30M M KOCBEHHO. CTpOEHHE MOJEKYNl M
KpPUCTAJUIOB 3THX coeAauHeHuil. dusnueckue cBoiictBa. OTHOIIEHHE K Boje. V3MeHeHue
KHCIIOTHO-OCHOBHBIX CBOMCTB B nepuojax u rpynnax HeconeoGpasyromiue u
cosieoOpaszyromue OKcuabl. KucimopomHwsie KHCIOTHL. M3MeHeHWE KHCIOTHBIX CBOWMCTB
BBICIIMX OKCUJOB ¥ TUAPOKCUIOB HEMETAJIOB B IIEPUOIAX U TPYIIIAX.

27

Kucnorel  opranmdeckune
HEOPraHWYEeCKHE.

n

3aBHCHMOCTD CBOMCTB KHCJIOT OT CTEIIEHU OKUCIICHHUsI HEMETAJLNIA.

Kucnotsl B cBeTe mpotonutnieckoi Teopuu. ConpspkeHHbIE KUCIOTHO-OCHOBHBIE MapBhI.
Knaccudukanus opraHmdeckux W HEOpraHMYecKux KucioT. OOmue CcBOICTBa KHUCIIOT:
B3aMMO/JICHCTBUE OPraHUYECKUX U HEOPraHMYeCKHX KHUCIOT C MeTajlslaMH, OCHOBHBIMH U
aMm(pOTEepHBIMU OKCHUJIAMU U THJIPOKCHIAMH, C COJIIMH, O0Opa3oBaHHE CIOKHBIX 3(UPOB.




Oco0OeHHOCTH CBOWMCTB KOHIIEHTPUPOBAHHOM CEpHOU M a30THOUM KuCIOT. OCOOEHHOCTH
CBOMCTB YKCYCHOW U MYpPaBbUHOM KHUCIIOT.
Brimonnenwne 3aganui

28 AmMpoTepHbIE OpraHUYECKUe U AmboTepHble COeIMHEHUS B CBETE MPOTOJIUTUYECKOW TeOopuu. AMMOTEPHOCTh OKCUIOB U
HEOPraHUYECKUE COCTUHEHHUSL. TUAPOKCUIOB TEPEXOJHBIX METAIJIOB. B3aUMOJCHCTBHE C KUCIOTaMH M ILIEJIOYaMHU.
Wcnonp3oBanue pH-naTanka mudpoBoii 1abopatopun
29 [Tonsitue 0 KoMIuIeKCcHBIX | KommekcooOpa3oBatenb, JIMraHabl, KOOPAMHAIMOHHOE YHWCIO, BHYTpEHHss  cdepa,
COEIMHEHUSX BHemHsAs cdepa. Homenkmarypa nmaHHBIX coeAuHEHHUU. [lpuMepsl  COeAMHEHUH.
AMGbOTEpHOCTh aMUHOKHUCIIOT: B3aHMMOJICICTBHE aMUHOKHCIOT CO IEJI0YaMH, KHCIOTaMHU,
cniupramu, Apyr ¢ apyrom (oOpa3oBaHHe MOJUIENTHIOB), 00pa30BaHWE BHYTPEHHEH COJH
(6umossspHOTO MOHA
30 I'enetnueckast  cBsi3b  Mexay | IIoHATHE O reHETUYECKON CBSA3M M €HETUYECKUX PsIaX B HEOPraHMUECKOW M OpraHUu4YeCcKOn
KJaccaMM  OpPraHMYeCKMX U | XUMHHU. ['eHeTHueckue psjpl MeTaia (Ha mpuMepe KajlblHs M yKeles3a), HeMeTauia (Cepsl u
HEOPraHMYECKUX COCAMHECHU. KPEMHHS), TIEPEXOTHOrO 3JieMeHTa (I[MHKA). [ eHeTHUeCKue psabl U MeHETHYeCKas CBS3b B
OpraHuveckoi xumun (CoeMHEHHS BYXaTOMHOTO yriieposa). EMuHCTBO Mupa BeIiecTs.
Brinosnnenue 3aganuit
31 Henouku MpeBpallcHuid, | BIionHenne 3ananui
OTpaxaromiue TEeHETUYECKYIO
CBA3b MEXIy  KaccaMu
HEOPraHUYECKUX u
OpraHUYeCKUX BEIIECTB.
32 XUMUS U SKOJIOTHSL. XUMHYECKOe 3arps3HeHue OKpyxkarmieil cpensl. OxpaHa ruapocdepbl OT XUMHUYECKOTO
3arpsisHeHus. OxpaHa TOYBBI OT XHMMHYECKoro 3arpsi3HeHus. OxpanHa atMmocdepbl OT
XUMHUYECKOro 3arpsizHeHus. OxpaHa @uopbl ¥ (ayHbl OT XMMHYECKOTO 3arps3HEHUs.
buotexHonorus U TeHHAsT HHXCHEPUS.
Brictymuienus yuammxcs
33 XuMus ¥ oBceqHeBHAs u3Hbp | JloMmammHsis anTteka. Motonme u uuctsamnme cpencrtBa. CpeactBa OopbObI ¢ OBITOBBIMH
YyeJloBeKa HacekoMbIMHU. CpeacTBa JWYHOM TUTMEHbl M KOCMETHKU. XHMHS W NHla. MapkupoBKa
YMaKOBOK IMHIIEBBIX U TUTUEHUYECKHUX TMPOIYKTOB U YMEHUE WX YUTATh. DKOJIOTHS KHUITHIIA.
XUMHMS ¥ T€HETHKA YeJIOBEeKa.
BricTymiienust ygamumxcs
34 [TonBenenue uToros BricTymienust ygammxcs




CamoaHanus.

1. Ha xakoM coaepx’aTeabHOM MaTepuae?

- Ha marepuane opranndeckoii u oomei xumun (10,11 xiacc).

2. YUem coneprkanue Kypca OyJIeT KaueCTBEHHO OTJIMYAThCS OT 6a30BOTO Kypcea ...7
-coneprkanun kypca xumun B 10-11-x xmaccax nmpeacTaBieHbl TOJIBKO OCHOBOTIONATAIOIINE
XMMHUYECKUE TEOPETUUECKUE 3HAHMS, BKIIOYAIOIIME caMble oOmue cBenenus. [loBepxnoctHoe
U3y4eHHE XUMUH HE 00JIeryaer, a 3aTpyJHseT €¢ YCBOCHUE

3. Kakumu yueOHBIMU U BCIIOMOTATENIbHBIMU MaTepraliaMu o0ecrieueH?

1. lunaktudeckue Matepuasl Mo opranndeckoi xumuu s 10 -11kmaccoB TaTapckoit
0011e00pa30BaTEILHON HIKOJIBI
2. XuMusi: mpakTUKyM 1o opranndeckoit xumun. 10-11kmaccwr/ coct. H.W. Tynus. - Bonrorpan:
Yyurens, 2006

3. Xumus: npaktukyMm mo oomiei xumun. 10-11knacesr/ coct. H.W. Tynun. - Boarorpan: Yuu-
tenb, 2006

4. 3agavHuK ¢ «moMonTHUKOM». 10-11kmaccher: mocobue i yqamuxcst 001meo0pa3oBaTeIbHBIX
yupexaennii /| H.H.I'apa, H.W. T"abpyceBa. —M. : IIpocsemnienue, 2009

5. Yuumcs pemats 3amaun o xumun. 8-11 knaccer/aBT.-coct. P.A. bouapuukosa. —-13x.2-e. -
Bonrorpax: Yaurens, 2016

4. Kakue BUBI 1€ATEIHHOCTH BO3MOXKHHI ...7

- pelieHue 3a1ay;

- BBITIOJIHEHHE YIIPAXKHEHUH;

- BBITIOJTHEHHE MTPEBPALICHHUH [0 OPraHUYECKON U HEOPraHUYECKOWM XUMUH,

- BBIIIOJIHEHHE NTPAKTUYECKHUX Pa0OT (pelIeHne IKCIEPUMEHTAIbHbIX 3a/1a4);

- HamucaHue pedeparos,;

- IOJArOTOBKA MPE3CHTALNN

6. Kakue Buap1 pabOT MOTYT BBITIOJIHUTE ydanuecs?

- Hantucanue pedepar;

-COCTaBJICHHE NPE3CHTALINHY,

- BBITIOJTHEHUE KOHTPOJIBHOTO TECTA.

7. KakoBa J10J151 caMOCTOSITEIbHOCTH YYEHHKA ?

- Yyammmecst MOTYT BEIOpATh BHJI OTUYETHBIX PabOT U3 MPEATI0KESHHOTO TepeyHsi, [| IuTepaTypy,
10 KOTOPOI OHU OYIIYT TOTOBUTH COOCTBEHHBIE PAOOTHI.

8. KakoBbl KpUTEpUH YCIIEITHOCTH?

- Y4eHUK MoIydaeT 3aueT NPH YCIOBUU BBINOIHEHUs pabOThl, B IPEUI0KEHHON yUuTelIeM
(dbopme ¢ cobIt0/IeHNEM CTaHAAPTHBIX TPEOOBAHUN K UX 0(OpMIICHHIO. f

JlonoaHUTENbHBIE OAUTBI BHICTABIISIOTCS 32 BBINOJIHEHUE JOTIOJHUTEIBHOM paboThl, ydacTus B
MEPONPHUATHSX, TPOBOIUMBIX TI0 MIPEIMETY, YIaCTHE B OJMUMITHAAX JIOOOTO YPOBHS;
MHHULUATUBHYIO MYOIMYHYIO IPE3EHTAIMIO CBOCH padOoThI B LIKOJIE UM 3a €€ MpeielaMu
(koHKYpC, CMOTp, YOIHMKAIHS U T.I1.).

Hrorosast paboTa cuuTaeTCs BHITIOJTHEHHBIM, €CIH YYSHHK 3aBOCBBIBACT MTPU30BOE MECTO HA
OJIMMITNA/I€ MYHUIIMTIIAIBHOTO YPOBHS

9. Kakum o6pazom B nporecce paboTbl OyaeT GUKCHpOBaThCS TUHAMUKA HHTEpeca?

- CobecenoBanue B mporiecce padoThl

10. KakoBa ¢opma UTOTOBOI OTYETHOCTH?

- BBICTABJICHHE PabOT Ha IIKOJIBHBIX MEPOIIPUATHUSX.
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