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IHosicHuTeILHAS 3alIMCKA
Pabouas nporpamma yueGHOro npeamMera «XuMus» papadoTaHa Ha OCHOBE:
- [Ipukaza MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit ®deneparnuu ot 17 nexadbps 2010 roma Ne 1897 3apeructpupoBat B
Muntocte Ne 19644 ot 01.02. 2011 «DenepanbHbIi TOCyIapCTBEHHBIN 00pa30BaTeNbHbIN CTaHIAPT OCHOBHOTO 00IIETo

o0Opa3oBaHus» (C M3MEHEHUSIMH, YTBEPKIEHHBIMH MpUKa3zaMu MuHuctepcTBa oOpasoBanus u Hayku Poccuiickoit deneparuu ot 29
nexabpst 2014 r. N 1644, ot 31.12.2015 r. Ne 1577)

- [IpuMepHOI1 OCHOBHOI 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOI'O 00111eTr0 00pa3oBaHus, ooopenHoi denepaibHbIM yueOHO-
METOAUYECKUM O00BEIMHEHNEM IO 00IIeMy 00pa3oBaHuIO (IPOTOKOI 3acenanus oT 8 ampens 2015 r. Ne 1/15, B penakiuu mpoTokosa
Ne 1/20 ot 04.02.2020 denepanbHOTO YueOHO-METOIUUECKOTO OOBETUHEHHS TI0 00IIIeMy 00pa30BaHUIO);

- OcHOBHOM 00pa3zoBaTeIbHOM MporpaMMbl OCHOBHOTO 0011ero oopazoanus MOY COILL x.bypkoBckuii ;

- O.C. T'abpuensu [Iporpamma xypca xumun s 8-11knaccoB o6meodpazoBatenbubix yupexaenuit / O.C. 'abpuensn. - M.: Ipoda ,
2016 .

-Yueb6Horo mnana MOY COUI x.bypkoBckuii Ha 2021 — 2022 yueOHbIi TO/I.
He.]'ll/l: -OcBoeHrEe BaKHENIIINX 3HAHUH 00 OCHOBHBIX ITOHATHAX M 3aKOHAX XUMUH, XUMHUYECKOU CHMBOJIUKE,

- OBJIaI[CHI/IC YMCHUAMU Ha6J'IIOZ[aTB XUMHUYCCKHUE ABJICHUA, IIPOBOJUTH XUMHYECKHI OKCIICPUMCHT, IMPOU3BOAWUTL PACYCThl HA OCHOBC XHMMHUYCCKUX

dbopMys BEIIECTB U YPABHCHUN XUMHYECKUX PEaKIIHiA;

- Pa3BuTHEe 1I03HABaTEIBLHBEIX HHTCPCCOB W  HMHTCIICKTYaJIbHBIX CIIOCOOHOCTEH B nmponecce IMpOBCACHUA XHMMHYCCKOI'O OKCIICpUMCHTA,

CaMOCTOATCIIBHOI'O HpI/IO6peTeHI/ISI 3HAaHUI B COOTBETCTBHUH C BO3HUKAKIIUMHU )KU3HCHHBIMHA HOTpGGHOCTHMI/I;
- BocinTanne oTHOIIEHUS K XUMHHU KaK K OOJHOMY M3 Q)YHHaMeHTaIII)HBIX KOMITOHCHTOB €CTCCTBO3HAHUA 1 3JICMCHTY 06H1€'—I€J'IOBC‘I€CKOI71 KYJIBbTYPBHI;

'HpI/IMeHeHI/Ie ITOJIYYCHHBIX 3HaHUH | YMCHI/Iﬁ JIIA 0€e30MacHOro HMCIIOIb30BaHUS BCHICCTB W MATCpHUAJIOB B 6BITy, CEIIbCKOM XO3SMCTBE U Ha
MMpONU3BOACTBEC, PCHICHUA IPAKTUYCCKHUX 3aldda4d B HOBCG,HHCBHOI;'I JKU3HU, TMPCAYIIPCIKACHUS HBJICHI/II;'I, HaHOCAIIUX BPCIA 3A0POBLIO YCIOBCKA U

OKpY>Kalolllen cpene.



-OopmupoBaHue y o0yyaromuxcs yMEHHUsl BUAETh U MOHMMAaTh LIEHHOCTh OOpa30BaHMs, 3HAUUMOCTb XMMHUYECKOI'O 3HAHUS Ul KaKIOro 4eroBeKa
HE3aBUCHUMO OT €ro NpoeCCHOHATbHOU NEATEIbHOCTH; YMEHMs pa3nnyarh (akThl U OILEHKH, CPABHUBATH OLIEHOYHBIE BBIBOJbI, BUJIETh UX CBS3b C
KPUTEPHSIMU OLIEHOK U CBSI3b KPUTEPUEB C ONPEIEICHHON CUCTEMOI IeHHOCTEH, (hOpMYyTHpPOBaTh M1 0OOCHOBHIBATH COOCTBEHHYIO MO3UIIHIO;
-dopmupoBaHue Yy 00y4arOUIMXCsl LEIOCTHOTO MPEACTABICHUSI O MUPE M POJIM XUMHUHM B CO3[JaHMM COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI
MHUPA; YMEHUS OOBACHATH OOBEKTHl U MPOLIECCHl OKPYKAOLIEH NEHCTBUTENHOCTH — MPUPOAHOMN, COLMAIBLHON, KYJIbTYPHOM, TEXHUYECKON Cpe.bl,
UCIIOJIb3YS ISl 3TOr0 XUMUYECKUE 3HAHUS;

-[Ipnobperenne oOyyaroMMHUCSH ONbITA PAa3HOOOPA3HOM JEATENbHOCTH, IIO3HAHMA M CaMOIO3HAHHWSA; KIIOUEBBIX HAaBBIKOB (KIIHOYEBBIX
KOMIIETEHTHOCTEH ), UMEIOIUX YHUBEPCAIbHOE 3HAYEHHUE Ul PA3JIUYHBIX BUAOB JICATEIBHOCTH: PELICHHs MPOOJIEM, IPUHATHUS pEIIeHUH, IoUCKa,
aHanm3a U 00paboTKK MH(pOpMAIMK, KOMMYHUKAaTHBHBIX HABBIKOB, HABBIKOB H3MEPEHHH, COTPYJHUYECTBA, O€30MIaCHOr0 OOpAIeHHs C BEI[ECTBAMH B
IIOBCETHEBHOM JKU3HU

3apaumn: 1.ChopmMupoBaTh 3HaHNE OCHOBHBIX IMOHITHIA U 3aKOHOB XUMHU;

2.BocniuTeIBaTh 00IIEYETOBEYECKYIO KYJIBTYPY;

3. Yuutp HabM01aTh, IPUMEHSATH MOTYYCHHbBIE 3HAHUS HA MPAKTUKE.

4. ®opMUpPOBaATh Y JUIEHCTOB BIyMYHBOI'0 OTHOLIECHHS K CBOEMY (PH3MUECKOMY, ICUXUIECKOMY, COLIHAIEHOMY U TYXOBHOMY 3JI0POBBIO.

KoanuecTBo yueOHbIX yacoB: 68 vaca ( 2 yaca B Hejieno). B Tom umMciie: KOHTPOJIBHBIX PaboT — 5, MpakTHIECKHUX padoT -6.

J1s peaqu3anuu NporpaMMHOIO COEPKAHNS UCIOJIb3YIOTCS CJIeayonue y4eOHNKHA U ydeOHbIe MocoOus:
- 'abpuensan O.C. Xumus 8xi. M.: ipoda, 2014, 2016, 2019.
Jl1sl peain3auyy MPOrpaMMHOIO CO/IeP KAHMS UCIOJIB3YIOTCS CJlelyIolue A0MOJHUTeIbHbIe YueOHbIe I10CO0us:
1. l'abpuensa O.C. U3yuaem xumuto B 8 KiI.: quaaktuueckue Mmarepuansl / O.C. I'abpuensu, T.B. CmupnHoBa. — M.: biiuk mutroc

2. Xumus: 8 Kjlacc: KOHTPOJIbHBIE U MpoBepouHble paboThl K yueOHuky O.C. 'abpuensna «Xumus. 8 kinace» / O.C. I'abpuensn, I1.H. bepeskun, A.A.
VYmaxkoBa u ap. — M. : lIpoda;

3. I'abpuensn O.C., Bockoboitnukosa H.II., SmrykoBa A.B. HactonbHas kaura yuurens. Xumus. 8 ki1.: Meroauueckoe nocodue. — M.: [lpoda;
4. T'abpuensu O.C., PynoB H.H., TonkynoB B.. Xumuueckuii sxciepumenT B 1ikose. 8 kinacc. — M.: Jlpoda

dopma NPOMeKYTOUYHOI aTTeCTALMU: UTOTOBAs MIUCbMEHHAs KOHTPOJIbHAsA paboTa



B OCHOBY KypcCa II0JIOKCHBI CIICOYIOINC MIEH .

e MaTepHaJbHOE €IMHCTBO U B3aMMOCBSI3b OOBEKTOB U SBJICHUN MPUPO/IBI;

e BeAyllas pOJb TEOPETHUSCKUX 3HAHWU Ui OOBSICHEHUS W MPOTHO3HPOBAHUS XHUMHYECKHX SIBIICHHWH, OLICGHKA WX TPAKTHYECKON
3HAYUMOCTH;

® B3aMMOCBS3b KQUECTBEHHOM U KOJMYECTBEHHON CTOPOH XUMHUYECKUX OOBEKTOB MaTEPUAILHOIO MUPA;

® pa3BUTHE XMMHYECKOW HAYKH W TPOM3BOJCTBO XMMHYECKHX BEUIECTB W MaTEPHUAIOB JUIS YAOBICTBOPEHHS HACYIIHBIX MOTpeOHOCTEH
4eJIoBeKa M OOIIEeCTBA, PEIICHUs TI00aJbHBIX TPOOIEM COBPEMEHHOCTH;

® TCHETHYECKAs CBSI3b MEXKIY BEIECTBAMHU.

OTH UJIeH peaTu3yloTcsl B Kypce XMMHUU OCHOBHOM LIKOJIBI MyTEM TOCTUIKEHUS CIIEAYIOIINX HeJIei:

*  @opmuposanue y ydamuxcs LEJIOCTHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

*  Pa3zeumue no3HaBaTEIbHBIX HHTEPECOB, HHTEIIEKTYabHBIX U TBOPUECKUX CIIOCOOHOCTEN ydaluXcs B MPOLIECCe U3YUEHUsI XUMUYECKOM
HayKu M €€ BKJIaJla B COBPEMEHHBIN HaAyYHO-TEXHUYECKUH Iporpecc; GpopMUpPOBaHUE BaKHEHIIUX JTOTMYECKUX ONepaliil MbIIUIEHUS (aHAIN3,
CHHTE3, 000011IeHIEe, KOHKPETH3alHs, CPAaBHEHHE U JIp.) B IPOLIECCE MO3HAHUS CUCTEMbI BAKHEUIIIMX MTOHATHNA, 3aKOHOB U TEOPUH O COCTaBE,
CTPOEHHH, CBOMCTBAX U MPUMEHEHUU XUMUYECKUX BEIECTB.

*  Bocnumanue yoex€HHOCTH B TOM, YTO IPUMEHEHHUE MOTYYECHHBIX 3HAHUN M YMEHUH 110 XUMHUH SBISIETCS] 0OBEKTUBH O HEOOXOANMOCTHIO
17151 6e30macHoi padoThI ¢ BEIIECTBAMU U MaTepuaniaMu B ObITY U Ha IPOU3BO/ICTBE.

»  Ilpoexmupoeanue u peanuzayus BbIITyCKHUKaMH OCHOBHOM IITKOJIBI IMYHON 00pa30BaTEIbHON TPACKTOPHH: BEIOOP Mpoduist 00ydeHus B
CTapIlIel IKoJie WK MPo(hecCHOHATEHOTO 00pa30BaTENFHOTO YUPEKACHHUS.

*  Ognadenue Ki04e6bIMU KOMNEmMeHUUAMU . yIeOHO-TIO3HABATEILHBIMU, NH(GOPMAITMOHHBIMH, IEHHOCTHO-CMBICIIOBBIMH,
KOMMYHI/IKaTI/IBHBIMI/I.

[Ipennaraemslii Kypc OTJIMYAETCs OT APYTUX KYPCOB XUMHUHU OCHOBHOT'O 00IIEro 00pa3oBaHus, BKIIIOUEHHBIX B De/lepanbHblii epeueHb
y4eOHUKOB, HATMYHEM BAYKHBIX METOAHMYECKHX 0COOEHHOCTEN.

1. Coodepotcanue Kypca evicmpoeno 6 coomeemcmeuu ¢ UCHOPUKO-T02UYECKUM U CUCHIEMHO-0EAMETbHOCHHBIM NOOX00AMU HA OCHOGe
uepapxuu yuedOnvix npoodnem. Bce nupgakTHueckue €AMHUIBI YYEOHBIX KHHUI A7 8—9 KJIacCOB HAYMHAIOTCS C IMOCTAaHOBKU 0Opa30BaTENbHOMN
npo0ieMsl (BOMpoc, 3a/1aHue, SKCIEPUMEHT), KOTOpasi pelaeTcsi B Mpolecce U3y4eHus naparpada Ha OCHOBE I€ATEIbHOCTHOIO TOX0/1a.

2. Teopemuueckue nonoicenus Kypca XumMuu 0CHOBHOU WIKOIbL PACKPbIEAIONCA HA OCHO8E WUPOKO20 UCNOIb308AHUA XUMUUECKO20
aKcnepumernma (J1aOOPATOPHBIX OMBITOB M MPAKTUICCKUX PabOT), B TOM YHCIIC ¥ IPOBOIUMOTO B IOMAITHUX YCIIOBUSX, & TAKKE
JI€MOHCTPALlMOHHOT'0 HKCIIEPUMEHTA.

3. Pazeumue unghopmayuoHHO-KOMMYHUKAMUGHOU KOMNEMEHMHOCH U 00yuarouwjuxca: o0palleHne K pa3InuHbIM UCTOUHUKAM XUMUYECKOH
nH(pOPMAINH, MO 0TOBKA MH(POPMALIMOHHOTO MPOYKTA M €r0 MPE3eHTAINS, YMEHHE BECTH JUCKYCCHIO, OTCTAaNBaTh CBOIO TOUKY 3PEHUS H
KOPPEKTUPOBATH MO3ULUI0 HA OCHOBE aHAJIN3a API'YMEHTOB Y4aCTHUKOB JUCKYCCHH.



4. Memanpeomemnulii Xapaxmep co0epiHcanus yuedHo20 mamepuana: peaiusanns cBsa3el ¢ mpeaMeTaMu He TOJIbKO eCTECTBEHHO-HAyYHOI 0
LUKJIA, HO U C UCTOPUEM, INTEPATYyPOU, MUPOBOH XY10KECTBEHHOU KYJIbTYpPOMU.

5. Ilpakmuko-opuenmupoGannas 3HAYUMOCHb OMOOPA YUedHO20 COOEPIHCAHUA: CBSI3b N3YIaeMOr0 MaTepHaa ¢ )KHU3HbI0, JOpMUPOBAHHUE
HKOJIOTMYECKON IPaMOTHOCTH TPH OOpAIEHNH ¢ XUMUYECKUMH BEIECTBAMH, MaTepralaMH U MPOIECCaMU, OTBEYAIOIIMMH TPEOOBAHHUSIM ITPaBHII
TEXHUKU 0€30MacCHOCTH IPU paboTe B XUMUYECKOM KabuHeTe (1abopaTopuu) U MOBCEJHEBHOM KU3HU.

JIOCTM>KEHHUIO TIPEAMETHBIX, METAIIPEAMETHBIX U JIMYHOCTHBIX PE3YyJIbTaTOB CIIOCOOCTBYET CTPYKTYPUPOBAHUE 3aJaHUI 110 pyOpUKaMm:

«HpOBepre CBOM 3HAHUA»,
((HpI/IMeHI/ITe CBOM 3HAHU»,
((HCHOHBSYﬁTe JOINOJHHUTCIBbHYIO I/IH(I)OpMaI_II/IIO H BbIPA3UTC MHCHUC)).

HpezmaraeMa;I pa6oqa;1 IIporpamMmma 110 XuMHHU paCKpbIBACT BKJIA/ yqe6Hor0 npeaMeTa B 1O0CTUIKCHHUC HeJiei OCHOBHOI'O 06]].[61"0 O6p2130BaHI/I$I u
onpeaciacT BaKHEHIIIHE codepofcameﬂbnbte JUHUU npedmema:

® «Beu;ecmeo» — B3aMMOCBA3b COCTaBa, CTPOCHUA, CBOﬁCTB, IMOJIYYCHUA 1 IPUMCHCHHS BEIICCTB U MaTCPHAIOB;
o «Xumuueckas peaxkyusy — 3aKOHOMEPHOCTHU IMTPOTCKAHUA U YIIPABJICHUA MTPOLECCAMU TTOJYUCHUS U ITPEBPALICHUSA BCIICCTB,

o «Xumuyeckuil sA3bIK» — OINECPUPOBAHUE CUCTEMOW BAXKHEHIIMX XMUMHUYECKHX IMOHSATHM, BJIAJICHUE XWMHUYECKOW HOMEHKIATYpOil
¥ CUMBOJIMKOM (XMMHYECKUMHU 3HaKaMH, (GOpMYIaMH U YPaBHEHUSIMH );
o «Xumus u ocusHby — COONIOICHHE TPAaBHI XUMHUYECKOW O€30IMacHOCTH NpU OOpAIleHWH C BEHIECTBAMH, MaTepHajaMH U

XUMUYECKHMH MPOLIECCAMU B TOBCEAHEBHOM KU3HU U HA TPOU3BOJICTBE.
Kypc opueHTHpoBaH Ha OCBOSHHE 00YJAIOIIUMUCS OCHOB HEOPTAaHMUYECKOM XUMHUH M KPATKOE 3HAKOMCTBO C HEKOTOPBIMU MOHITUSIMU U 00 bEKTaMU
OpPraHUYECKON XUMUH.

B CO,I[Cp)K&TGJ'IBHOﬁ JIMHHUHN «Beu;ecmeo» PACKpPBIBACTCA YUCHHUEC O CTPOCHHUH aTOMa U BEIIECCTBA, COCTAaBEC U KJ'IaCCI/I(bI/IKaHI/II/I XHUMHWYCCKHX BCIICCTB.

B conepxarenbHON TUHUM «Xumuyeckas peakyus» pacKpbIBaeTCs yUeHUE O XMMHUYECKUX Mpolleccax: KiaccuPuKaIus XUMHUECKUX peaklui u
3aKOHOMEPHOCTH WX IMPOTCKAHMSI; KAUeCTBEHHAsI M KOJIMICCTBCHHASI CTOPOHBI XUMUYECKUX MPOIIECCOB (PACUETHI 10 XUMUICCKUM (POopMyiaM U
YpaBHEHUSAM XUMHUYECKUX PEaKLUil).

B conmepxarenpHON MUHUN «Xumuyeckuti s2361k» HOPMHUPYIOTCS YMEHHUS YJallIUXcs HA3bIBAaTh BEIIECTBA MO (OpMyJaM U COCTaBISATH (POPMYIIbI
10 UX HA3BaHUSIM, 3aIMCHIBATh YPABHEHHS PEAKIMHA U XapaKTEPH30BaTh UX, PACKPHIBATH HHPOPMALIMIO, KOTOPYIO HECET XMMHUYECKasi CHMBOJIMKA, B
TOM YHCJie BhIpaXeHHas B TabmuuHoi (opme (Ilepmommveckas cucrema xumudeckux siaemMeHToB J[. M. MenneneeBa, Tabiuia pacTBOPUMOCTH
BEIIECTB B BOJIE); HCIONB30BATh CHCTEMY XHUMHUYECKHX MOHITHA A OMUCAHHS XMMHYECKUX OOBEKTOB (PJIEMEHTOB, BEIIECTB, MaTEpUaIoB M

MIPOLIECCOB).

B conepxxarenbHON NTMHUM «XuMusa u JHCU3HbY PaCKPBIBAIOTCS JIOTHYECKHUE CBSI3M MEXKIY CBOMCTBAMM, IPUMEHEHUEM, IIOJIy4YEHHEM BELIECTB B
71a00paTOPHBIX YCIOBUSIX M Ha IPOU3BOACTBE; (HOPMHUPYETCS KyJIbTypa O€30MaCHOIO M SKOJIOTMYECKH I'PaMOTHOIO OOpAIleHUs ¢ XMMUYECKHMMHU
00BbEeKTaMHu.



B xypce 3HaumnTeNbHAS POIH OTBOJUTCS XUMHYECKOMY SKCIIEPUMEHTY: POBEACHHUIO MPAKTUYECKUX PaOOT 1 TabOpaTOPHBIX OIMBITOB, PUKCAIIMH U
aHaJM3y UX PE3yJIbTaTOB, COOMIOICHUIO HOPM U IIpaBUiI Oe30MmacHoi paboThl B XUMUYECKOM KaOuHeTe (J1abopaTopun).

Peanusanus nporpammsl Kypca B polecce 00y4eHHs IO3BOIUT 00y4aroIlIUMCs MOHATh POJIb M 3HAYEHHUE XUMUU CPEIU IPYruX HayK O IPUPOJIE,
T. €. PACKpBITh BKJIaJl XUMHH B (POPMHPOBaHHE 1I€TTOCTHON €CTeCTBEHHO-HAY4YHON KapTUHBI MUPA.

Kypc paccuutan Ha o6a3amenvhoe uzyuenue npeomema B 00péMe 140 yueOHBIX yacoB, 1o 2 yaca B HeJIeNio B 8—9 kiaccax.

IInanupyemMsble pe3yabTaThl 0CBOCHHS Y4eOHOI0 NpeaMeTa
IIpeaMeTHBIE pe3y/IbTaThl

ITo 3aBCPUICHUIO KypCa XUMHH HA 3TAallC OCHOBHOI'O 06HICFO 06p330BaHI/I$I BBIITYCKHHUKH OCHOBHOM IIKOJIBI AOJIKHBI OBJIAJICTE CIICAYOIIUMU
pe3yiibTaTaMu:

. Jqunocmetepe3ynbmambt:
1) 0CO3HAHUe CBOCH STHUUYECKOMN MNpUHAIIC)KHOCTU, SBHAHNUC UCTOPUH XHUMHH U BKIIaadad pOCCHﬁCKOﬁ XHUMHYECKOH HayYKU B MUPOBYIO XUMHUIO,

2) ¢opmuposanue OTBETCTBEHHOIO OTHOLICHHS K II03HAHHIO XHMHH; TOTOBHOCTH M CIIOCOOHOCTH OOYyYalOUIMXCS K CaMOpPa3sBUTHIO H
caMOO0pa30BaHUIO HAa OCHOBE M3YYCHHBIX (DAaKTOB, 3aKOHOB W TEOpPUH XHMMHUH; OCO3HAHHOTO BbIOOpa M IOCTPOSHHE WHIAMBHYaIbHON
00pa30BaTeIbHON TPACKTOPUH;

3) popmuposanue eTOCTHON eCTECTBEHHO-HAYYHON KApTHHBI MUPA, HEOTHEMIIEMOM YacThI0 KOTOPO# SIBJIIETCS XUMHUYCCKast KapTHHA MHUPA,;
4) osnadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHS HAYKHW W OOIIECTBCHHOMN MPAKTHKH, B TOM YHCIIC B XUMHUYCCKHUM,

5) ocsoenue conMaIbHBIX HOPM, MPAaBHJ TOBEACHUSA, pojiciH u (HOpM COIHATBHON >KU3HHM B COIMYME, MPHUPOJEC M YaCTHOW JKU3HH HAa OCHOBE
9KOJIOTMYECKOM KYJIbTYPBI U O€30MacHOr0 OOpaIleHus ¢ BeIECTBaMH U MaTepHalaMH;

6) ¢opmuposanue KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIICHHH CO CBEPCTHHUKAMHU U B3POCJIBIMH B IIpoliecce o0pa3oBaTeNbHO, OOIIECTBEHHO
M0JIE3HOM, YUeOHO-HMCCIIeI0BATEIbCKOM, TBOPUECKOM M JPYTUX BUJIOB JAEATEIbHOCTH, CBI3aHHBIX C XUMUEH.

Il. Memanpeomemmnuwie pe3yromamai:
1) onpedenenue neneit COOCTBEHHOTO OOYYEHUS, TOCTAHOBKA M (DOPMYTUPOBAHKE 15l ce0s1 HOBBIX 3a/1a4;
2) nianuposanue MyTel JOCTHKCHHS KEJIaeMOro pe3ylibTara 00yueHHs XMMUU KaK TEOPETUUECKOT0, TaK U SKCIIEPUMEHTAIBLHOTO XapaKTepa;

3) coomnecenue cBOMX ICHCTBUN C TUIAHUPYEMBIMH PE3YJIbTaTaMH, OCyujecmeieHue KOHTPOJS CBOCH JCATEIBHOCTH B MPOIECCE TOCTHIKECHUS
pe3ynbTraTta, onpeoeieHue CIOCOOOB JCUCTBUN MPU BBITIOJTHCHUH JTA00OPATOPHBIX U IMPAKTUYECKHX PabOT B COOTBETCTBHU C TPABHJIAMHU TCXHUKH
0€30IacHOCTH;



4) onpeoenenue UICTOUHUKOB XMMHUYECKOH HH(OPMAIIHMH, IONTyICHHE U aHAU3 e€, Co3JaHue HHOOPMAIIMOHHOTO TIPOAYKTA H €ro MPE3CHTALIHS;

5) ucnoavzosarnue OCHOBHBIX HHTCIUICKTYAJIbHBIX onepauﬂﬁ: aHalin3a U CHUHTE3a, CPABHCHUA M CHUCTCMATHU3aAlHU, O606H.[CHI/IH N KOHKPCTU3aAllUU,
ebiiejlieHUue TPUINHHO-CICACTBCHHBIX CBsI3eM U nocmpoerue JIOTHYCCKOro pacCCyKJACHUA U YMO3AKIIHOUCHU A (I/IHllyKTI/IBHOFO, ACAYKTHUBHOI'O M II0
aHaJ'IOFI/II/I) Ha MaTcpuajic CCTCCTBCHHO-HAYUYHOI'O COACPIKAHNA,

6) ymenue co3aaBarh, MPUMEHSTH U MPEOOPA30BHIBATH 3HAKU M CHMBOJIBI, MOJICIIM U CXEMBI JIJISI pEIICHHS YI€OHBIX U MO3HABATEIbHBIX 3a/1a4;

7) popmuposanue u pazgumue 3KOIOTHUECKOr0 MBIIUICHHS, YMEHHE IIPUMEHSTh €r0 B M03HABATEIbHON, KOMMYHUKATHBHOM, COI[MATIBHOMN MPAKTUKE H
npodeCcCUOHATBHON OpUEHTAIUH;

8) eenepuposanue unei u onpeneseHnue CpeaCTB, HEOOXOIUMBIX JUTS UX PeaTU3allku.
111, Ilpeomemmnuie pezynomamet:
BbInyCKHUK HAYy4YHTCH:

® XapaKTepHU30BaTh OCHOBHBIE METO/bI TIO3HAHMS: HAOJIOJeHHE, U3MEPEHUE, SKCIIEPUMEHT;
® ONNCHIBATh CBOMCTBA TBEPIBIX, JKUKUX, Ta3000pa3HbBIX BEIIECTB, BEIICISS UX CYIIECTBEHHBIC IPU3HAKH;
® PpacKpbIBaTh CMBICI OCHOBHBIX XHMHUECKHX IMOHATUH «aTOM», «MOJIEKYJIa», «XUMHYECKUH 3JEMEHT», «IIPOCTOE BEIIECTBOY», «CII0XKHOE
BEIIECTBOY», «BAJICHTHOCTBY, «XUMHUECKAsI PEAKIUs», UCIIOJIb3Ys 3HAKOBYIO CHCTEMY XHMUHU;
® pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHUS MaCChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHON TEOpHUH;
pa3nnyath XUMUYECKUe U (pru3nyecKue SBICHUS;
Ha3bIBATh XUMUYECKUE IJIEMEHTHI;
OIPEJIEINISATh COCTAB BEUIECTB O MX (HOpMYyIIaMm;
OIpEeNIATh BAJIGHTHOCTh aTOMA 3JIEMEHTA B COCINHEHUSX;
OIPEIENATh TUIl XUMUYECKUX PEAKIINA;
Ha3bIBATh IPU3HAKU U YCIOBUS IIPOTEKAHNUS XUMUYECKUX PEaKIIHii;
BBISIBJIATH MIPU3HAKHU, CBUJIETEIBCTBYIOIIUE O MPOTEKAHUU XUMHUECKON peaKMy MPHU BHIMOJHEHUN XUMHUUYECKOTO OIIbITA;
COCTaBJISITH (POPMYIIbI OMHAPHBIX COCTUHECHHIA;
COCTaBJISITh YPABHEHUSI XUMHUECKUX PEAKIUii;
co0uro1aTh IpaBuiia 6€30MacHol paboThl IPU MPOBEIECHUH OIIBITOB;
M10JIb30BATHCS J1AOOPATOPHBIM 00OPYAOBAHUEM U TIOCYI0M;
BBIYUCIISATH OTHOCHTEIBHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MaccChl BEIECTB;
BBIUUCIIATH MACCOBYIO JI0JIF0 XMMUYECKOI0 3JIEMEHTA 10 (OpMyJie COeANHEHUS;
BBIYUCIIATH KOJTMYECTBO, 00BEM I MacCy BEIIECTBA 110 KOJIMYECTBY, 00bEMY, Macce peareHTOB WIIM NMPOAYKTOB PEaKIIHH;
XapaKTepu30BaTh GU3NUYECKUE U XMMUYECKHE CBOMCTBA MPOCTHIX BELIECTB: KUCIOPOAA U BOJOPOJa;
MOJy4aTh, COOMPATh KUCIOPOA U BOJOPO/;
pacIio3HaBaTh OMBITHBIM IIYTEM ra3000pa3Hble BEIIECTBA: KHUCIOPO/, BOLOPOL;



pacKpbIBaTh CMBICH 3aKOHa ABOrajapo;

PacKpbIBaTh CMBICH MOHATUH «TEIIOBOM 3(PPEKT peakununy», «MOJISPHBIIA 00beM»;

XapaKTepu30BaTh GU3NUECKUE U XMMUYECKHE CBOMCTBA BOJIBI;

PacKpbIBaTh CMBICH ITOHATHUS «PaCTBOPY;

BBIUUCIIATH MAaCCOBYIO JIOJIIO PACTBOPEHHOIO BEILIECTBA B PACTBOPE;

IIPUTOTOBJIAITH PACTBOPHI C OIIPEACIEHHON MAaCCOBOM J0JI€H PACTBOPEHHOI'O BEIIECTBA;

Ha3bIBATh COEAMHEHMS U3yYEHHBIX KJIACCOB HEOPTaHMUYECKUX BEIECTB;

XapaKTepu30BaTh (U3NUYECKUE M XMMHUYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BELIECTB: OKCHUOB, KHCIIOT, OCHOBAaHUH,

coJei;
OpeACIATh HPUHAMJIC)KHOCTb BEIICCTB K OIMPCACICHHOMY KJIACCY COGI[I/IHCHI/II\/'I;
COCTaBJISITh (POPMYITBI HEOPTAHWYECKUX COCTMHEHU N3YICHHBIX KIACCOB;
MIPOBOJIUTH OMBITHI, TOJITBEPAKAAIOIINE XUMUUECKIE CBOMCTBA M3YUEHHBIX KJIACCOB HEOPTraHUYECKUX BELIECTB;
pPacro3HaBaTh ONBITHBIM ITYTEM PACTBOPBI KUCIOT U IIEI0YEH IO U3MEHEHHIO OKPACKH WHIMKATOPa,;
XapaKTepU30BaTh B3aUMOCBS3b MEX1Y KJIaCCaMU HEOPTraHUYECKUX COEIMHEHMI;
packpbiBaTh cMbIcH [lepuognueckoro 3akona Jl. 1. Menneneena;
® OOBACHATH (PU3MYECKHI CMBICT aTOMHOTO (TOPSAIKOBOr0) HOMEpa XMMHYECKOTO 3JIEMEHTa, HOMEPOB TPYIIIBI U TIEPHOJIA B MEPHOIHMUCCKON
cucteme J[.1. Menaeneena;
® OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHHUSI CTPOCHHSI aTOMOB, CBOWCTB 3JIEMEHTOB B IpEJIesIax MajbIX IEPHOIOB U TJIABHBIX TOATPYIIIL;
® XapaKTepHu30BaTh XHMHYECKHE DJIEMEHTHI (OT BOIOpPOJAA JO KalblMs) HA OCHOBE HUX IMOJNIOXKEHHUS B MEpHOAUYECKOM cucteme /Jl.
N. MeHnneneeBa 1 0COOCHHOCTEM CTPOCHUS UX aTOMOB;
® COCTaBJISATh CXEMbI CTPOCHHS aTOMOB IepBbIX 20 371eMEeHTOB nepuoanyecko cucremsl Jl. . Menneneea;
PacCKpBIBaTh CMBICII ITOHATUN «XUMHUYECKAs CBA3bY, «IIEKTPOOTPHULIATEILHOCTDY;
XapaKTepU30BaTh 3aBUCUMOCTh (PU3HMUYECKUX CBOMCTB BEUIECTB OT THUITA KPUCTAJUTMYCCKON PEIIETKY;
OIMpPCACIIATL BU XUMHUYECKOU CBSI3U B HCOPraHN4Y€CKUX COCANHCHUAX
M300paxaTh CXeMbl CTPOCHHS MOJIEKYJT BEIIECTB, 00Pa30BaHHbBIX Pa3HBIMU BHJIAMU XUMHUYECKUX CBSI3EH;
® pacKphIBaTh CMBICII TOHSATUU «UOH», «KATUOH», «AHUOH», <(QJEKTPOJIUTBHI», «HEIIEKTPOIUTHD), «JIEKTPOIUTHYECKAs JIUCCOLUALIMI,
«OKHCIIUTEIY, «CTETeHb OKUCIICHUS», «BOCCTAHOBHUTEIbY, KOKUCIEHUE», KBOCCTAHOBJICHUEY;
® ONpeleNsATh CTENEHb OKUCIEHUS aTOMa 3JIEMEHTA B COEIUHEHUU;
PpaCKpbeIBaTb CMBICII TCOPUHU SHCKTpOJ'H/ITI/ILIeCKOI\/'I JUCCOIIMal v,
COCTAaBJISITh YPABHEHHUSI SJIEKTPOJIUTUYECKON JTUCCOLMAIIMU KUCIIOT, IIEJI0YEH, Coneil;
OO0BSACHSTH CYIITHOCTH MPOIECCa MIEKTPOTUTHICCKON JUCCOIUALINK U PEAKII HOHHOTO OOMEHa;
COCTaBJISTH MOJHBIE U COKPAIIEHHBIE MOHHBIC YPaBHEHUS peakiinii 0OMeHa;
OTpeeNsATh BO3MOXKHOCTD IMPOTEKAHUSI peaKluii HOHHOTO OOMEHa;
MIPOBOJIUTH PEAKLIUHU, TOATBEPIKIAIOIINE KAaUECTBEHHBIM COCTaB Pa3IUYHbIX BELIECTB;
OMPEEATh OKUCITUTENh U BOCCTAHOBUTEIID;
COCTaBJIITh YPaBHEHUSI OKUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIX PEAKITUI;



Ha3bIBaTh (PaKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUYECKOH peakiuy;
KJIaCCU(PUIIMPOBATh XUMUUYECKHE PEAKLIUU 10 Pa3IMUHBIM IIPU3HAKAM;
XapaKkTEepU30BaTh B3aUMOCBSI3b MEX/y COCTaBOM, CTPOEHUEM U CBOWCTBAMHU HEMETAILIOB;
IIPOBOJIUTH OTIBITHI IO MOJIYYEHHIO, COOMPAHHIO U U3YUEHUIO XUMUYECKUX CBOMCTB Ia3000pa3HbIX BEIIECTB: YIJIEKUCIOr0 ra3a, aMMHUaKa;
pacIio3HaBaTh ONMBITHBIM yTEM ra3000pa3Hble BEIIECTBA: YIIIEKUCIIBIA a3 U aMMHAK;
XapaKkTepU30BaTh B3aUMOCBSI3b MEX/ly COCTaBOM, CTPOEHUEM U CBONMCTBAMHU METAILIOB;

e Ha3bIBaTh OPraHMYECKHE BEILECTBA MO UX (opMyJie: MeTaH, 3TaH, 3TUJIEH, METAHOJ, 3TAHOJ, INIMLEPUH, YKCYCHasl KUCIIOTa, aMUHOYKCYCHas
KHCJIOTa, CTEAPUHOBAsA KUCII0TA, OJIEMHOBAs KUCIIOTA, III0KO034;

® OLICHUBATH BIUSHUE XUMAYECKOIO 3arPsI3HEHUS OKPYKAIOIIEH CPEllbl Ha OPraHU3M YEI0BEKa;

® TpPaMOTHO OOpaIaThCs C BEIIECTBAMU B IOBCEAHEBHOM KU3HHU;

® OIpenensTh BO3MOXHOCTh IPOTEKAHHS PEAKIMil HEKOTOPBIX MpPEICTaBUTENEH OPraHWYeCKHMX BEIIECTB C KHUCIOPOJOM, BOJOPOIOM,
METAJlIIAMH, OCHOBAaHUSIMH, TaJIOT€HAMH.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHUTBCSH:

® BLLOGUAMb U NPOBEPSIMb IKCNEPUMEHMANLHO 2UNOME3bl 0 XUMUYECKUX CBOUCMBAX 6eujeCms HA OCHOBe UX COCMAsA U CMPOEHUs, UX
CNOCOOHOCMU 6CMYNAMb 8 XUMUYECKUe PeaKylul, 0 Xapakmepe u nPpoO0yKmax pasiudHblx XUMUYECKUX PeaKyull;

®  Xapakmepuzoeamsv Sewecmsea no COCmagy, CMpOeHur0 U CEOUCMBAM, YCMAHAGIUSAMb NPUUUHHO-CIEOCMBEHHbLE C8SA3U MENCOY OAHHBIMU
XaApaKmepucmuKkam 6euecmasd;

®  COCMAasIsIMb MOAEKYIAPHBLE U NOJHbIE UOHHBLE YPAGHEHUSL RO COKPAUJEHHBIM UOHHBIM YPAGHECHUSIM,

® POCHO3UPOBAMb CNOCODHOCMb BEUECMEA NPOSIEIAMb OKUCIUMETbHbLE WU 80CCIAHOBUMEbHbIE CEOUCMBA C YUemOM CMeneHell OKUCIeHUS
DNEMEHIMO8, BX0OAUUX 6 €20 COCAB,

® cocmasnsims YPAsHeHUsl Peakyutl, COOMEemcmayiouux nocie008amelbHOCMU NPeEPAUeHUN HEOPSAHULECKUX 6EUWeCm8 PA3TUYHBIX KIACCO8;

® BbLOBUCAMD U NPOBEPIMb IKCNEPUMEHMANILHO 2UNOME3bl O Pe3yIbMmamax 6030elCmeus PA3IUYHbIX (PaKmopoe HA U3MEHEHUe CKOPOCmuU
XUMUYECKOU peaxyuil;

® UCNONBL306aAMb NPUOOPEMEHHBLE 3HANHUSL ]I IKONOSUHECKU SPAMOMHO20 NOBEOCHUsL 8 OKPYJcalouell cpeoe;

® UCNONL306aMb NPUOOPEMEHHbLE KIIOUesble KOMNEMEHYUU NPU BbINOJHEHUU NPOEKMO8 U YHeOHO-UCCIe008aMeNbCKUX 3A0ay N0 U3YYEHUIO
c80licms, cnoco606 NOJYHeHUs: U PACNO3HABAHUS 6CULeCME;

®  00BEKMUBHO OYECHUBAMb UHDOPMAYUIO O BEUECMBAX U XUMUYECKUX NPOUECCAX;

® Kpumuuecku OMHOCUMbCSL K NCEBOOHAYHHOU UHDOPpMAYUU, HeOOOPOCOBECMHOIL peKlame 8 CPedCmEax MAcco8oU UHGopMayulL,

® 0CO3HABAMb 3HAYECHUE MEOPEMUYCCKUX SHAHUL N0 XUMUU OJIsL NPAKMUYECKOU 0esimelbHOCMU Yel08eKd,

® co30asamv Mooenu u cxemvl Olisl peuleHus Y4eOHbIX U NO3HABAMENbHbIX 3a0ai; NOHUMAMb HeoOX00UMOCHb COON00eHUs NPeOnUCAHUL,
npeonazaemvix 8 UHCIMPYKYUsX NO UCNONIb308AHUIO TEKAPCME, CPeOCmE ObIMO8ol Xumuu u Op.



Cozaep:xanue y4eOHOr0 npeamera
8 kuace

HavanbHble IOHATHS U 3aKOHbI XUMHH

Tena u BemecTBa. CBOWCTBa BEIIECTB. DTaJIOHHbIE (PM3MYECKUE CBOMCTBA BEIIECTB. MaTepualibl U MaTepuanoBefeHue. Poiab XUMUM B KHU3HU
coBpeMeHHoro obuiectBa. OTHOIIEHHE O0IIECTBA K XUMUU: XeMODMIHS U XeMOopoOus.

MGTOI[BI HN3YUCHUSA XUMHH. Ha6J'II-OI[CHI/I€. 3KCH€pI/IMGHT. MOI[GHI/IpOBaHI/Ie. MO]ICJ'II/I MaTCpHaJIbHBIC U 3HAKOBBIC NUJIM CUMBOJIBHEIC.

la3el. Kuakoctu. TBEpaple BemiecTBa. B3aumHble mepexoabl Mexay arperaTHbIMH COCTOSIHUSIMH BEIIECTBA: BO3TOHKa (CyOnumanus) u
JecyOnuManus, KOHICHCAIMs U UCTIApeHHE, KPUCTAJUIM3alMs U TUIABJICHUE.

dusnueckue sBieHUsA. YUCThIe BeleCTBa U cMecH. [ 'OMOreHHble U reTeporeHHbsle cMecu. CmecH razoodpasHele, xkuakue u TBEpase. CrocoOsl
pa3zieneHus CMecei: TMeperoHka, WM IUCTWUIANMSA, OTCTauBaHWE, (UIbTpOBaHWE, KPUCTAUIM3AIUS WM BBINApUBaHHE. XpomaTtorpadus.
[TpumeHneHue 3TUX criocoO0B B 1a00paTOPHON MPaKTUKE, HAa IPOU3BOJICTBE U B OBITY.

XUMHYECKHE 3TEMEHThI. ATOMBI U MoJieKyJibl. [IpocThie u cliokHbIE BeuiecTBa. AJUIOTPONUS Ha npuMepe Kuciaopoja. OCHOBHBIE MOJ0KEHUS
aTOMHO-MOJIEKYJIAPHOro yueHus. MoHbl. BemecTBa MOJIIEKYJIAPHOrO ¥ HEMOJIEKYJIIPHOIO CTPOCHHUS.

3HakH (CUMBOJIbI) XUMHUECKUX 3J1eMEeHTOB. MH(popMalins, KOTOPYIO HECYT 3HAKM XUMHUUECKHUX AJIEMEHTOB. DTUMOIIOTHUS Ha3BaHUN HEKOTOPBIX
XUMHYECKUX dJieMeHTOB. [lepuonndeckas tabmuna xumuueckux 3meMeHToB [[. 1. MenneneeBa: KOpOTKONEPUOIHBIA W ITMHHOIIEPUOIHBINA BapUAHTEHI.
[Tepuons! u rpynmel. ['maBHas 1 moOoYHas MOATPyNIbl, Ui A- U b-rpynmnel. OTHOCUTENBHAS aTOMHAs Macca.

Xumuueckue Qopmyinsl. Muaekcel u koapdunuentsl. OTHOCUTENbHAs MOJIEKYJsipHas Macca. MaccoBasi A0Sl XMMHYECKOrO 3JEMEHTa B
coeauHeHuu. MHpopmaius, KOTOpyro HECYyT XUMUYECKHE (POPMYJIBI.

Banentnocts. CTpykTypHbIe HOpMYIbl. XUMUYECKUE SJIEMEHTHI C TOCTOSSHHON M MEPEMEHHOI BaJIEHTHOCTHIO. BBIBOI (OpMYIIBI COETUHEHUS
o BaJieHTHOCTH. OmpeieieHne BAIGHTHOCTH XMMHYECKOro dJeMeHTa o ¢opmyse BemectBa. CoCTaBlIeHHE HA3BAaHUN COCIMHEHHM, COCTOSIIMX U3
JIBYX XUMHUYECKHUX AJIEMEHTOB, 110 BaJICHTHOCTH. 3aKOH MTOCTOSTHCTBA COCTaBa BEIIICCTB.

Xumudeckue peakuuu. PeareHTsl u mpoaykTel peakuuu. [ Ipu3Haky XUMUYECKUX peakiui. Y CI0BUS UX IPOTEKaHUs U NpekpanieHus. Peakuun
FOpeHMsl. DK30TEPMUYECKUE U SHIOTEPMUUECKHUE PEAKLIUU.

3aKOH COXpaHEHHs Macchl BeUIECTB. XUMHUYeckHe ypaBHeHMs. CocTaBleHHE XMMHUYECKUX ypaBHeHUH. MHdopmanms, KOTOpyr HecET
XUMHUYECKOE YpaBHEHHE.

Knaccugukamus XMMHYECKHX pEakIUil M0 COCTaBy M YHUCIY PEareHTOB U MPOJAYKTOB. THIBI XMMHYECKUX peakiuil. Peakiuu coeauHeHus,
pa3nokeHus, 3aMelleHus 1 ooMeHa. Karainsarops! u katanus.

JleMoHCTpanuu



Konnekuust MatepuanoB v U3A€IUH U3 HUX.

Monenu, ucnonb3yemble Ha ypokax (pU3HKH, OMOJIOruM U reorpaduu.

OOBEMHBIE U IApOCTEPIKHEBBIE MOJIENIN HEKOTOPBIX XUMHUECKUX BEIIECTB.

Monenu KpucTasIn4ecKuX peréTok.

CoOupanue npudopa 115 MoayyeHus raza U MpoBepKa ero Ha FepMETUYHOCTb.

Bosronka cyxoro npaa, noja Win HapTaJuHa.

ArperatHble COCTOSIHHSI BOZBI.

Pa3nenenue qByX HECMEIINBAIOIINUXCS )KUKOCTENH C TOMOILBIO I€UTENBHON BOPOHKH.
Juctunnsatop u ero padora.

YcranoBka uist puiibTpoBaHus U e€ padbora.

VYcraHoBKa JUis BbIIapUBaHUA U €€ padoTa.

Komnexmust GbITOBBIX TPUOOPOB /17151 PUIBTPOBAHUS BO3AYXA.

Paznenenue kpacsiero BemecTa guioMactepa ¢ mOMOIIbI0 OyMakHOU XpoMaTorpadum.

Mozenu ajIoTpoNHBIX MOAU(UKALUE YTIiepoia U Cephl.

[Tonyuenue o30Ha.

Hoprpetst 1. 5. Bepriennyca u JI. . Menzeneesa.

Koporkoneprnoanslii v JUIMHHONIEpUOAHBIN BapruaHThl [lepuonnyeckon cucremsl . M. Menneneesa
KoncTpynpoBanue mapocTepKHEBBIX MOEIEH MOIEKYII.

Amnmnapar Kunmna.

PaznoxxeHnue OuxpomaTta aMMOHHUS.

I'openue cepbl 1 MarHMEBOM JICHTHI.

[Toptpetrsl M. B. JlomonocoBa u A. JI. JlaBya3be.

OnBbIThI, HJUTIOCTPUPYIOIINE 3aKOH COXPAHEHMSI MaCChl BELLIECTB.

I'openue ¢ocdopa, pacTBopeHrEe NPOLyKTa TOPEHUS B BOJE U UCCIIEI0BaHUE IIOTYYEHHOr0 PAacTBOPA JIAKMYCOM .
B3anmMozeiicTBue COMTHON KUCIIOTBI C IUHKOM.

e [lonyuenue ruapokcuaa meau(ll) u ero paznoxeHnue mpu HarpeBaHHH.
JlabopaTopHBbIe ONBITHI

1. O3HaKoMIIEHHE C KOJJIEKIMEeN 1a00opaTOpHON MOCYIbI.

2. IlpoBepka npubdopa AJs MOTYYEHUS ra30B Ha T€PMETUYHOCTb.

3. O3HaKoMIIEHHE C MUHEpaJIaMH, 00pa3yIOLIMMH IPaHUT.

4. ITpuroroBieHNE TeTEPOreHHON CMECH MOPOIIKOB CEPHI U JKeJe3a U UX pa3/iesieHue.

5. Bzaumogelicteue pacTBOPOB XJIOPUAOB U HOAUIOB KaJInusd € paCTBOPOM HUTpPATA cepe6pa.



6. [Tomyuenue ruapokcuaa meau(ll) u ero B3aumMoaeiicTBUE ¢ CEPHOI KUCIOTOM.
7. B3aumopeicTBre pacTBOpa CO/Ibl C KUCIOTOM.
8. [IpoBepka 3aK0Ha COXpaHEHUsI MacChl BEIIECTB HA MTPUMEPE B3aUMOICUCTBUSI 1IETI0YU U KUCIIOTHI.
9. IIpoBepka 3aK0HA COXpaHEHHsI MacChl BEIIECTB HA MIPUMEPE B3auMOJACUCTBUS MIEN0UH 1 coiu xkernesa (I1I).
10. PaznoxxeHue nmepokcu1a BoJopoaa ¢ moMoIpio okcuaa mapranna (IV). 11.3amernienne xeae3oM MeIu B METHOM KyIIOpOCe.
IIpakTH4eckue padoTnl
1. 3nakomMcTBO ¢ 1abopaTopHbIM o0opynoBanueMm. [IpaBuia TexHuku 6e3onacHoCTH pu pabote B kabuHeTe XuMuU. HekoTopeie BUABI padoT.
2. Ananu3s nouBbl (aHajor paboThl «OYNCTKA TOBAPEHHON COIHY).
Baxueiilmue npeacraBuTe/iM HeOpraHudecknx BemecrTs. KojimyecTBeHHbIe OTHOIIECHUSI B XUMUH

CocraB Bo3nyxa. [Tonsitue 06 00bEMHOI 1071€ () KOMIOHEHTa IPUPOAHON Ta30BOI cMecu — Bo3ayxa. Pacuér o0béMa KOMITOHEHTa ra30BOM
CMECH I10 €ro 00BbEMHOM J101€ U Ha00OPOT.

Kucnopon. O3omn. [lonyuenne kucnopona. Codupanue u pacrno3HaBaHUE KUCIOpoa. XUMHUYECKHUE CBOMCTBA KMCIOPO/1a: B3aUMOJICHCTBUE C
MeTaJllIaMH, HeMeTalllIaMH U CJI0KHBIMU BetiecTBamu. [Ipumenenue kucnopona. KpyroBopor kucinopozga B mpupoe.

Oxcuapl. Obpa3zoBaHue Ha3BaHUM OKCHIOB 1O uX popmynam. CoctaBieHue Gopmyn OKCUIOB MO UX HazBaHusM. [IpencTaBuTenu okCuaOB: BoAa U
YTJIEKUCIIBIN a3, HerameéHas u3BeCTb.

Bognopon B npupone. dusnueckrue 1 XUMUYECKUE CBOKMCTBA BOAOPO/A, €r0 OJyYEHUE U IPUMEHEHHE.
Kucnotsl, ux cocras u knaccudukanus. Maankaropsl. Tabnuna pacrBopumoctu. ConsiHast M cepHast KUCIOTHI, UX CBOMCTBA U IIPUMEHEHUE.
Conu, ux cocraB ¥ Ha3BaHus. PacTBopumocTh coneit B Boze. [IpeacraButenu coneit: Xiopua HaTpus, KapOoHaT HaTpus, pocdaT KaabIusl.

IlocTostnHas ABOF&I{pO. KomnunuectBo BellecTBa. MoJib. MOJ'IﬂpHa}I mMmacca. KpaTHBIC CANHUIBI U3SMCPCHHUA KOJIMYICCTBA BCUICCTBA — MUJUINMOJIb
N KHJIOMOJIb, MUJIJIUMOJIApHAA 1 KWJIOMOJIApHAsA MacChbl BEICCTBA.

Pacuérsl ¢ ncnonp30BaHNEM NOHATUN «KOJIMYECTBO BELIECTBA», «MOJIIPHAS Maccay, «IIOCTOSSHHAsE ABOraJpoy.
3akoH ABoragapo. MonspHblil 00b€M ra3000pa3HbIX BemecTB. OTHOCUTENbHAS IVIOTHOCTh OJITHOTO ra3a o Jpyromy.
KpatHbie eauHU1IbI U3MEPEHNS — MUJUTUMOJISIPHBINA U KUJIOMOJISIPHBIA 00BEMBbI Fa3000pa3HbIX BEILECTB.

Pacué€rsl ¢ ncronp30BaHNEM NOHATUN «KOJIMYECTBO BELIECTBA», «MOJIIPHAs Maccay, «MOJISIPHBI 00bEM ra3oB», «IIOCTOSTHHAs ABOTapo».



Pacuértnl ¢ ncnosab30BaHUEM HOHITHU «KOIUYECTBO BCIICCTBaA», «KMOJIIpHAaA Maccay, «MOJ'ISIpHLIﬁ 00BEM ra3oB», «HUCIO ABOI‘aI[pO».

FI/I,I[pOC(i)Cpa. prTOBOpOT BOJbI B ITPUPOIC. du3znyeckrue 1 XMMHUUECKHE CBOMCTBA BOJIbI: B3aUMOJICHCTBHUE C OKCUIAMHU.

OCHOBaHI/IH, HnX COCTaB. PaCTBOpI/IMOCTB OCHOBaHUI B BOAC. HNsmenenue OKpaCKHU MHIUKATOPOB B IHCJIO‘{HOI;'I cpeac. Hpe,[[CTaBI/ITeJ'II/I IIeIoYeH:
TUAPOKCHUABI HATPUS, KAJIUA U KaJIbIHA.

PactBopurens u pactBopEéHHOe BewecTBo. PactBopel. PactBopenue. I'mapatsl.

CBs3aHHBIC C HCIIOJIb30BAHUEM IIOHATHA «MacCOBas J0JIA paCTBOpéHHOFO BEIICCTBA».

12.
13.
14.
15.

JdemoHcTpanuun

Ornpenenenue copepKaHus KUCIOPO/Ia B BO3IyXeE.

HonyquHe KHCJIOpOJa PAa3JIOKCHUCM IICpMaHIraHaTa KaJIvsa U ICPOKCHUa BOAOPOaA.

CobupaHue METOI0M BBITECHEHHUS BO3/TyXa U BOJIBL.
Pacno3znaBanue kucinopona.

['openue maraus, sxenesa, yris, cepsl U ochopa B KUCTOPOJE.
Konnexuus okcuios.

[Tonyuenue, cobupanue u pacrio3HaBaHHE BOJOPO/IA.

I'openue Bogopona.

B3aumopeiictBue Bogopoaa ¢ okcuaom meau(Il).

Konnekuus MuHepanbHbIX KUCIOT.

[IpaBuno paz0aBieHus cepoil KUCIOTHI.

Komaekuust coneit.

TaOnuia pacTBOPUMOCTH OCHOBAaHUM, KUCIIOT U COJIEH B BOJIE.
Hekotopsie MeTaibl, HEMETaJUIbl U COeAMHEHUS KOJIMUYECTBOM BELIECTBA B 1 MOJIb.
Monenb MOISIpHOTO 00bEMa Ta3000pa3HBIX BEIIECTB.
Komnexiusg ocHOBaHUIA.

JlabopaTopHBbIe ONBITHI

HOMYTHGHI/IC HW3BECTKOBOM BOJIBI IIpU NMPOIMYCKAHHUU YTITICKHUCIIOTO ra3a.

HOHy‘ICHI/IC BOAOpOOa B3aUMOACHCTBHEM IIMHKA U COJISHOM KUCIOTHL.

Pacno3naBpanue KUCiIoT WHJAUKAaTOpaMH.

M3MeHeHre OKpacKy WHJIMKATOPOB B LIEJIOYHOU Cpejie.

MaccoBass 101 pacTBOpEHHOrO BellecTBa. Pacyérsl,

16. O3HakoMIIeHUE C InpenaparamMun JOMAaIllHe WIM IIKOJIbHON amTeuKu — pacTBOpaMu MEPOKCHUIa BOAOPOAA, CHHpTOBOfI HACTOMKM HOJa U
HalIaTbIPHOI'O CIIKpPTaA.



IIpakTHyeckune padoTsl
3. [lonyuenue, cobupanue U pacro3HaBaHUE KUCIOPOa.
4. ITonyuenue, cobupanue U pacmo3HaBaHHUE BOJOPO/IA.
5. IIpuroroBseHue pacTBOPOB COJICH ¢ UX 3aJaHHOM MAacCOBOM JOJIEH.
OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COeTUHEHU M
O06o006menne cBeieHn 00 OKCUAAX, UX KiIaccu(PHUKAIMU, Ha3BaHUSAX U CBOcTBax. CrocoObl MOMy4YeHHUs! OKCHJIOB.

OcHoBaHMs, UX Kilaccu(UKalys, Ha3BaHUS M CBONCTBa. B3ammoneicTBue ¢ KHCIOTaMM, KMCIOTHBIMH OKCHJAMHU U COJsIMH. PasnokeHue
HEPaCTBOPUMBIX OCHOBaHUH. CIIOCOOBI MOTY4YEeHUSI OCHOBAHUH.

Kucnorel, ux xnaccupukanuss u HazBaHusa. OOImMe XUMHUYECKHE CBOWCTBA KHUCJIOT. B3auMmojeicTBue KHCIOT € MeETaIaMH.
DIIEKTPOXUMHYECKUHN DSl HAMPSOKCHUH METAIOB. B3amMoaelcTBie KHUCIOT ¢ OKCHJIaMH METAJIOB. B3amMoaelcTBHE KHCIOT ¢ OCHOBAaHUSAMH —
peakius HelTpanuzamnuu. BzaumoneiictBue KUcnot ¢ consiMu. [lonydeHne OeCKUCIOPOIHBIX U KUCIOPOJACOIEPIKAIINX KUCIOT.

Conu, ux knaccudukanus u cBoiicTBa. BzanmozeiicTBue coneit ¢ MeTaniamMu, OCOOCHHOCTH 3TUX peakluii. BzanmopeiicTBre coneit ¢ Consimu.
I'eneTnueckue psiabl MeTaia U HeMeTasuia. ['eHeTudeckas CBsI3b MEXKy KJlacCaMH HEOPraHUYECKUX BEIIECTB.

JlaGopaTopHbIe ONBITHI

17. B3aumoaelcTBHE OKCHA KAJIbIIHI C BOIOM.

18. ITomyTHEHHE U3BECTKOBOM BOJIBI.

19. Peakuus HedTpain3anuu.

20. Ionyuyenne ruapokcuaa meau(Il) u ero B3anMopeiicTBue ¢ KUCIOTOM.

21. Paznoxenue ruapokcuaa meau(Il) mpu HarpeBanum.

22. B3anmMoercTBHE KUCIIOT C METAJINIAMH.

23. B3anmoelcTBHE KUCIIOT C COJISIMH.

24. O3HaKOMJIEHHE C KOJICKIIMEH COIeH.

25. B3aumopeiictBue cynbdara meau(ll) c xenezom.

26. B3aumogeiicTBHE COJIEH C COISIMHU.



27. I'eneTnyeckas CBsI3b Ha IpUMEpPE COCAMHEHUN MEIH.
IIpakTyeckune padoTbI
6. Pemenne skciepuMeHTAIbHBIX 3a/1a4.
Iepuoanyecknii 3akon n [lepnoanyeckas cucreMa xumMudeckux 31eMeHToB /. . MeHeieeBa u cTpoeHue aToma

EcrecTBeHHbIE ceMelicTBa XMMMUYECKUX 3JEMEHTOB: LIEIOYHbIE U IIET0YHO3EMENIbHbIE METAJUIbl, T'aJOreHbl, MHEPTHbIE (OJaropoiHble) rasbl.
AmdorepHocTh. AMpOTEpHBIE OKCHIBI 1 THAPOKCUIBI. KOMIUIEKCHBIE COTH.

Otkpsitue Jl. . MenneneeBbim Ilepuonuueckoro 3akoHa u co3zanue UM llepuonndeckoil CHCTEMbI XMMUUECKUX 3JIEMEHTOB.

ATOMEI Kak (bopMa CYHICCTBOBAHUA XUMHUUCCKUX 3JICMCHTOB. OCHOBHEBIE CBCACHUA O CTPOCHHUH aTOMOB. I[OKaSaTeJIBCTBa CJIOKHOCTHU CTPOCHUMA
atomoB. OnbIThl Pezepdopaa. [nanerapuas Mmonens CTpOSHHS aToMa.

CocTaB aTOMHBIX AA€p: IPpOTOHBI, HeﬁTpOHBI. OtHocuTenpHasg aToMHas Macca. B3auMoCBSI3b ITOHITUH «IIPOTOH», <<HCﬁTpOH)>, «OTHOCUTCIIbHAsA
aTOMHasi Maccay.

Mukpomup. OnekTpoHsl. CTpOeHHE DJIEKTPOHHBIX YPOBHEH aTOMOB XuMmHuueckKux 3iemMeHTOB NeNe 1-20. Ilonsatne o 3aBeplieHHOM
AJIEKTPOHHOM YPOBHE.

N3oronsl. @uznueckuit cMpicn cuMBoiukH [leproanueckoit cucremsl. CoBpeMeHHast GpopmynupoBka [lepuonuueckoro 3akona. V3meHeHHS
CBOIMCTB 3JIEMEHTOB B IIEPUO/IAX U rpynnax, Kak pyHKIHs CTPOEHUS 3JIEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepucTUKa 3JIEMEHTa-MeTaJla M SJIEMEHTa-HeMeTala M0 WX MNOoJOoKeHHto B llepmomnueckold cucTeMe XUMHUYECKHUX 3SJIEMEHTOB
J. 1. Menaeneena.

JlemoHCcTpanu

Paznuunbie popMbl TAOIUI] TEPHOAUUYECKON CHCTEMBI.

MopnenupoBanue nocrpoenus Ilepuonnueckon cucremsl . . Menneneesa.
Moznenu aToMOB XUMHUYECKHUX JIEMEHTOB.

Mozenu aTOMOB 3JIEMEHTOB 1—3-T0 eproaoB

JlaGopaTopHbIe ONBITHI.

28. [Tomyyenue ampOTEpPHOTr0 THAPOKCHIA U UCCICIOBAHUE €TO CBOMCTB.

Xumnueckas cBsizb. OKHCINTEIHLHO-BOCCTAHOBHUTEIbHbBIE pe€aKIuu



Wonnas xummuueckas cBsi3b. MOHbBI, 00pa3oBaHHbIE aTOMaMHM METAUIOB M HeMeTauioB. CxeMbl 00pa30BaHMs MOHHOM CBSA3M Ul OMHApPHBIX
coeauHeHuil. VIOHHBIE KPUCTAIIMYECKUE PEIIETKH U (PU3MUECKUE CBOMCTBA BEIIECTB C ATHM THIOM pemmérok. [Tonstue o GopmynbHOM eauHuIe
BELICCTBA.

KoBanentnas xumuyeckass CBSI3b. OJEKTPOHHbIE U CTPYKTypHble (opmynbl. KoBaneHTHass HemossipHas cBsi3b. Cxembl 00pa3zoBaHUS
KOBQJICHTHOM CBSI3U JUIsI OMHApHBIX COEAMHEHUN. MOJNEKyIspHbIe U aTOMHBIE KPUCTAJUTMUECKHE PEIIETKH, U CBOMCTBA BEIIECTB C 3TUM THUIIOM
pELIETOK.

DNEeKTPOOTPUIIATENFHOCTE. Psim anekrpoorpunarenbHocTd. KoBaneHTHass mojspHas XuMUYeckas cBsi3b. Jumonb. Cxembl 00pa3oBaHUs
KOBaJICHTHOM TIOJIIPHOM CBS3M JUTsi OMHAPHBIX cOeTMHEHUN. MOJNEeKyIIsIpHBIC U aTOMHBIE KPUCTAUTMYECKHAE PEIETKHA, CBOMCTBA BEIIECTB C ’TUM THUIIOM
pPELIETOK.

Merannuyeckass XUMHUYECKasi CBSI3b M MeTaJUIMYecKas KpUcTaimdeckas pemérka. CBOMCTBa BEIIECTB € 3TUM TUIOM pemérok. Exnmnas
IIPUPOJA XUMHUECKUX CBS3EH.

Crenenp okucinenus. CpaBHEHHE CTETIEHU OKUCIIEHUS M BaJeHTHOCTH. IIpaBmia pacuéra creneHell OKHMCICHHS MO (popMylaM XUMHYECKUX
COEIMHEHUN.

OKHCITUTEIIEHO-BOCCTAaH OBUTEIILHEIC pCaKknuu. Onpez[eneHI/Ie CTEIICHEH OKHMCJICHHUS JJIs1 3JIEMEHTOB, 06pasy101111/1x BCIICCTBA pa3HbIX KJIACCOB.
PeaKL{I/II/I HOHHOrO OOMEHa M OKHCIIMTEIbHO-BOCCTAHOBUTENILHEIE pCaKIuu. Oxucimurellb u BOCCTAHOBHUTCIIb, OKHCIICHHUC M BOCCTAHOBJICHHC.
CocraBieHue ypaBHeHI/Iﬁ OKHUCJIHMTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKI_II/Iﬁ MCTOAOM 3JICKTPOHHOT'O Oamanca.

JleMoHCTpanun

e Buneodparmentsl u cnaiiipl «MloHHas XMMUYECKast CBSI3bY.
Konnexnus BelecTB ¢ HOHHOM XUMHUYECKOM CBSA3BIO.

Mogaenu HOHHBIX KPUCTAUTUMYECKUX PEIIETOK.

BuneodparmenTs! u cnaitnpl «KoBajgeHTHaAsS XUMHUYECKast CBSI3bY.
Komnnexuus BemecTs MOJEKYISIPHOTO U ATOMHOI'O CTPOCHUSI.
Mogenu MOJIEKYJISIPHBIX U ATOMHBIX KPUCTAUIMYECKUX PEIIETOK.
Buneodparments! u cnaiiapl «MeTalandeckas XMMUYecKasl CBSI3bY.
Komnexmusa «MeTaisl ¥ CILIaBbI».

B3aumoseiicTBue nuHKa ¢ cepoil, CONSTHON KUciaoTo, xiopuaom meau(1l).
I'openne maruus.

BzaumopeicTere XJIIOPHOU U CEPOBOLOPOIHON BOBI.
JlabopaTopHbIe ONBITHI

29. H3roroieHrne MOJEIN, UIUTFOCTPUPYIOIIEH CBOWCTBA METAJUTMYECKOM CBSI3U



1/

Tema ypoxa

OCHOBHOE COJEpIKaHue
00y4eHus

IInanupyemsble pe3ynbTaThl

Jlara

IMpOBEACHUSA

ypoka

[IpenmeTHbIC

JIngHOCTHEIE

MertamnpeamMeTHble

ITo
IUIaHy

daxrt

PA3JIEJI 1: Benenue (6 4acos).

1 EcrectBo3HaHMeHa® | 3HATH ONMpeacIeHUS MOHITHIA: CamoonpenencHue — OpTaHNU30BBIBATH CBOIO YUEOHYIO NEATECIBHOCTD;
peamer
XUMUH. JIOACHUE, TUIIOTE3Aa, «aTom», «KMOJIEKYJIa», AEMOHCTPHUPYIOT OTBEYaTh HA BONPOCH! YUUTEIIS; y4aCTBOBATh B
BemecTsa 9KCIIEPUMEHT, «XUMHUYECKUU AJIEMEHT, UHTEJUIEKTYaJIbHbIE U rpymmoBoit padore (Majas Tpymmna, Kjaacc); IpUMEHATE

BBIBO/I, «BEIECTBOY», KIIPOCTOE TBOpPUYECKHUE CIIOCOOHOCTH, g
WHCTDVKTAK npueMbl paboThl ¢ HHpOpMaIuei: OCyIIeCTBIsATh
py MOJIeIUPOBAHHE BELIECTBOY, «CIOKHOE OTBETCTBEHHOE OTHOLIEHHE 5 5 8
mo Th nabopaTopHBIN BEIIECTBOY», CBOHCTBA K 00y4eHHUIO0, TIOHCK 1 0TOOP MCTOYHUKOB HEOOXOAMMOM
OIIBIT, UCTOYHUKH BELIECTBY; [03HABATENbLHBIE HHTEPECH uH(bOPMAIMH, CHCTEMATH3UPOBATE HH(OPMALIHIO;
uHpOpMaIIHH, YMETh: ONUCHIBATh U 1 MOTHUBBI, HANIpaBJIEHHBIE hopMyIHPOBATE MPOOIIEMY; BEITTOIHATE PEPICKCHIO
XHUMHUS, BEIECTBO, CpPaBHUBATH MPEIMETHI Ha U3y4eHUe NpeaMeTa; CITIOCOOOB U YCJIOBUU NEHCTBUS, KOHTPOJb U OIICHKY
XUMHYECKUH HU3y4YCHUS €CTCCTBECHHOHAYY - OCO3HAKT HEHHOCTb npoiiecca U pe3yJbTaToB AEATEIbHOCTH;
3JIEMEHT, IPOCTOE HBIX AUCIUTUIUH 30pOBOTO
BEIIECTBO, CIOXKHOE u 6ezomacHoro obpasa
BEIIECTBO KU3HU
XuMuyeckue 3HaTh ONpE/EICHUs MOHITUN CamoonpeneneHue — OpTaHNU30BBIBATH CBOIO YUCOHYIO NEeATENBHOCTD;
peBpalleHus
BEIIECTB. SIBIICHUA, «XUMHICCKHC SIBICHUSY, ACMOHCTPUPYIOT OTBE€YaTb HA BOIIPOCHl YUYUTEINSA; yI4aCTBOBAThH B
XUMUUYECKUE «puzudecKkue ABICHUN»; YMETh: | HHTE/UICKTyaJlbHBIC U rpymmoBoit padore (Majas Tpymmna, Kjaacc); IpUMEHATE
peaxkuuu, OTJINYaTh XUMHUECKHUE SIBICHUS | TBOPUECKHUE CIOCOOHOCTH; ..
npueMbl paboThl ¢ HHpOpMaIueil: OCyIeCTBIsATh
dbuzuyeckue OT PU3UUICCKHUX; OOBIICHATH OCO3HAIOT OTBETCTBEHHOE .
MOMCK ¥ OTOOP MCTOYHUKOB HEOOXOAMMOMH
SIBJIGHU S, alIXUMUSI CYIIHOCTh XUMHYECKUX OTHOIICHHE K O0YUCHUIO
ABJIECHUI UH(OpPMALMHU, CHCTEMATU3UPOBATE HHPOPMALIHIO;
hopMyIHpPOBATE MPOOIEMY; BEITIOTHATE PEPIECKCHIO
CITOCOOOB U YCIOBUU NEHCTBHUS, KOHTPOJb U OIICHKY
npolecca 1 pe3yJbTaTOB JeATEIbHOCTH;

3 3HaKu XUMUYeCKUH 3HaK, YMETh Ha3bIBaTh XUMHYECKHUE CamoormpeneneHue — OpTaHU30BHIBATH CBOIO YUEOHYIO ACATEIBHOCTD;
XUMHUUECKAX CHUMBOJI, IEPUOIHI, OJICMCHTBI, JaBaTh TIPOABJIAIOT OTBETCTBEHHOC OTBEYaTh HA BONPOCH! YUUTEIIS; y4aCTBOBATh B
5TEMEHTOB. TpYIIIBI, onpez{eneHmf' MMOHATUH OTHOIIECHHE K 00YyICHHIO, IpyMIOBOIi paboTe (Majas rpymnmna, Kjiacc); IpUMEHSTh

MOArPYIIIBI, «XUMUYECKUU 3HAK, WU TPOSIBJISIIOT ..
Ta6nuna . MPUEMbI pabOTHI ¢ HH(pOPMAIIHEH: OCYIIECTBIISITh
MepUOoABI OONBIIHNE CHUMBOID», «KO3()PUITHECHTEHI», T03HABaTEIIbHBIA UHTEPEC. 5 5 .
XUMHUUYCCKUX 1 MaJible «UHAEKCHI», 3alIUCBIBATH 3HAKHU TTIOMCK 1 OTOOP HCTOUHMKOB HEOOXONUMON
3IEMEHTOB XUMUUECKHX IEMEHTOB; nH(pOpMALINH, CHCTEMAaTH3NPOBATH HH(POPMAIIHIO;
JI. . Mene- 3HAThH 3HAKH HepBhIX 20 hopMyIHPOBATE MPOOIEMY; BEIIOIHATE PEPIECKCHIO
eeBa XUMHYECKUX DIIEMEHTOB. CITOCOOOB U YCIOBUM JEHCTBHUS, KOHTPOJIb U OIICHKY

IpoIecca U pe3yIbTaTOB IEATEIbHOCTH;




4 XuMHUecKHue Wnnexe, 3HATh ONpPEACICHUS MOHATHH CaMOOIpeeNeHUuE — OpPraHU30BbIBATH CBOI YUEOHYIO ACSITEIBbHOCTD;
(bOpMyJIBI. koo puumenr, «xumudeckas popmynar, ACMOHCTPUPYIOT OTBEYaTh HA BONPOCH! YUYUTEIS; y4aCTBOBAThH B
OTHOCI/ITe,]'II)H OTHOCHUTCIIbHAA «OTHOCHUTCJIIbHAs aTOMHAas HHTCIJICKTYAJbHBIC U I‘pyHHOBOﬁ pa60Te (Maﬂaﬂ rpymra, KJ'IaCC); MIPUMEHSTh

aTOMHas Macca, Macca», «OTHOCHUTEJIbHas TBOpYECKHE CIIOCOOHOCTH, o
bIe aTOMHAs npueMsl paboThl ¢ HHpOpMaIuei: OCyIeCTBIsATh
OTHOCHUTEJIbHAs MOJIEKyJIsipHasl Maccay, OTBETCTBEHHOE OTHOLICHUE .
. . MOMCK ¥ OTOOP MCTOYHUKOB HEOOXOAMMOMN
H MOJIEKyJIsipHast «MaccoBast J10JIs DJIIEMEHTAa; K 00y4YEHHIO; IPOSBISIOT
MOJIEKYJISIpHA | Macca, Maccosas YMETh: IIOHUMATh M 3allUCHIBATH | [MO3HABATENLHBINA HHTEPEC. uH(OPMaIH, CHCTEMATH3UPOBATH HH(OPMALIHIO;
S MAacCCEI OJIs XUMHUUYECKUE (bopMyJ'H,I (1)OpMy.]'II/Ip0BaTL np06neMy; BBIITOJHATH pC(I)HeKCI/IIO
BEIIECTB; ONPEACIATh COCTAB CIoco0OB M yCIOBUH AEHCTBUSA, KOHTPOIIb U OL[EHKY
BEMECCTB IO XHMHYICCKOH Ipolecca U pe3ylnbTaToB AESITEIbHOCTH;
(dopMyiie; BEIYUCIATH
OTHOCHUTEIBbHYIO
MOJIEKYJISIPHYIO Maccy
BEIIECTBA

5 MaccoBas MaccoBas gons 3HATb ONPEIETICHNUS TOHATHH caMOOIpeeNeHNue — OpPraHU30BHIBATH CBOI0 YICOHYIO IESITEIBHOCTB;
noms 3JI€MEHTa B «MOJIEKYJIIPHAs Maccay, «MaccoBas | IEMOHCTPUPYIOT OTBEYATh HAa BONPOCHI YIUTEINA; yIaCTBOBATH B
STEMCHTA B BEIIICCTBE, JIOJTS1 STIEMEHTA»; YMETh: IOHUMATh | MHTEIIEKTYalbHbIE U rpynmnoBoi pabore (Manas rpymnmna, Kjacc); IpUMEHSITh

npocTenmas U 3aIIChIBAaTh XUMUUYECKUE TBOPUYECKHE CIIOCOOHOCTH, npueMsl paboThl ¢ HH(pOpMaIUei: OCyLIeCTBIATh
COCAMHCHUH ¢dhopmyna (opMyJIbI BEIIECTB; ONPENENSITh OTBETCTBEHHOE OTHOLICHHE | MOMCK U OTOOP MCTOYHUKOB HEOOXOUMOI
COC/IMHCHHUS COCTaB BEILECTB IT0 XUMUYECKOH K 00y4YEHUIO; MPOSIBISIOT MHpOpPMaINH, CHCTEMAaTH3UPOBATh UH(OPMAIIHIO
(opMyIie; BEIYUCIIATH [I03HaBATEIbHBIN UHTEPEC.
OTHOCHUTENBHYIO MOJIEKYJISIPHYFO
Maccy BelllecTBa 1 MacCOBYIO JIOJTFO
XUMHYECKOTO JIEMEHTA B
COEIIMHEHUH;

6 ITpaktuyeckas | Ilpasuma paboTsl B YMETb: BBIIOJHSTH IIPOCTEHILITIE c(hOpMHPOBaHHOCTH OpPraHU30BHIBATH CBOIO YUCOHYIO IESITEIBHOCTS;
pa6ota Nel. MIKOJLHOH JIeHCTBUS ¢ TaGOPATOPHBIM LEJIOCTHOTO OTBEaTh Ha BONPOCH! YUHTENA; YHaCTBOBATH B
3HAKOMCTBO C nabopaTopuu 000pY/IOBAHHUEM: C MEPHBIM MHPOBO33pEHUS, rpynmoBoii pabore (Manas rpynia, KJIacc); IPUMCHSTh

JlabopaTopHas o COOTBETCTBYIOIIETO pueMBbI paboThl ¢ HHpOpMAINEil: OCYIIeCTBIATh
1a60DaTODHEL LJIHHIIPOM, CITUPTOBKO; -
paTop nocyzaa u . COBPEMEHHOMY YPOBHIO MIOMCK U OTOOP MCTOYHUKOB HEOOXOUMOM
HaOITI0IaTh 3a CBOMCTBAMH BEIIIECTB
M obopynoBaHue. pPa3BUTHS HAYKH. nHPOpPMaNNH, CHCTEMAaTH3UPOBATh HH(OPMAIUIO
obopynosanu | llpaBnna H ARICHMAMH, TIPOHCXONATIHAMHU CamMoornpeeneHue —
EM» 0e301acHOCTH BCIICCTBAMM, OTIMCHIBATE JIEMOHCTPUP YIOT
OKCIEPUMEHT C TIOMOIIBIO UHTEJIEKTYaJIbHbIE U
(40 munyT)

€CTECTBEHHOT'O (PYCCKOT0 MIH
POZHOr0) A3bIKA U SA3bIKA XHMUH,
JIeT1aTh BBEIBOIBI 110 Pe3yIbTaTaM
TIPOBEJICHHOT'0 HKCIIEPUMEHTA.

TBOpPUYECKHE CIIOCOOHOCTH;
OCO3HAIOT OTBETCTBEHHOE
OTHOILIEHHE K 00y4eHHUIO

PA3JIEJI Ne 2: AToMBbI XUMH4YeCKHX 3JIeMeHTOB (8 uacoB).

7

Ctpoenue
aTOMOB.

AToM, HelTpanbHad
YJacTHIla,
IUTaHEeTapHas

3HATb ONpPEIEIICHHUS TOHATUH
«TIPOTOHY, KHEUTPOH», «ATEKTPOH»,
«XUMHYECKHH 3IEMEHT», «<MacCOBOE

camMooIpeseNeHne —
JEMOHCTPUPYIOT
OTBETCTBEHHOE OTHOMIICHHE

OpPraHU30BHIBATH CBOIO YYCOHYIO IESATEIBHOCTS;
OTBEYaTh HAa BOIPOCHI YUHUTENS; y4aCTBOBAThH B
TpynmoBoil pabore (Manas rpynmna, Kjiacc), IpUMEHSTh




M30TOIBbIL. MOJIEeTb aTOMA, YHCIIO», «M30TOI», «MOJIENB K 00y4€eHHIo, pueMsl paboThl ¢ HH(pOpPMaIUEil: OCYLIeCTBIATh
MPOTOHBI, CTPOCHHSI aTOMa; M03HABATENbHBII UHTEPEC U | MOKCK U OTOOP UCTOYHUKOB HEOOXOUMOi
HEHTpPOHBI, YMETb: OIMCBIBATH COCTAB aTOMOB MOTHBBI, HAIIpaBJICHHbIC HA | HHPOPMaLKUH, CHCTEMAaTU3UPOBATh HH(OPMAIUIO
3JIEKTPOHBI, anemenToB Ne 1-20 U3y4YEHHE TPOrPaMMBI
MaccoBO€ YHCIIO,
W30TOTIBI, siIepHbIC
MPOLIECCHI,
XUMUYECKUU
9JEMEHT
8 DJIEKTPOHBI. [Mnanerapnas 3HATH MOJIENIb CTPOCHUSI aTOMa, camMooIpeseNeHne — OpPraHU30BHIBATH CBOIO YUCOHYIO IESITEIBHOCTS;
CrpoeHue MOJIE€Tb CTPOCHHUS COBPEMCHHBIC ONPENICIICHI JEMOHCTPUPYIOT OTBEaTh Ha BONPOCH! YUHTENA; YHaCTBOBATH B
aTOMa, SJIEKTPOHHAS | TOHATUH «aTOM», «(XUMHIECKHH OTBETCTBEHHOE OTHOIICHHE | IPYNIOBOH pabore (Majas rpymnmna, Kjiacc); IpUMEHSITh
SJICKTPOHHBIX obosouka, MIEMEHT», «3JIEKTPOHHBIH CIION», K 00y4YeHHIo, pueMbl paboThl ¢ HH(pOpPMAINEi: OCyIIeCTBIATh
obomouek SJIEKTPOHHBIN CIOH, | «IHEPreTHYeCKUi YPOBEHb»; yMETh | MMO3HABATEIBHBIA HHTEPEC U | MIOMCK U OTOOP HCTOYHUKOB HEOOXOTUMOM
aTOMOB. SHEPTETHYECKUH HAaXOAUTH 3HAYCHHE 3apsia szpa, MOTHBBI, HAIIpAaBICHHbIE HA | HH(OPMAINH, CHCTEMAaTH3NPOBATh HH(POPMALIHIO;
YPOBEHB, ONPEIENATh YHCIIO 3IEKTPO-HOB, N3ydeHUE IPOrpaMMBbl
3JEKTPOHHOE TIPOTOHOB, HEUTPOHOB 110 [TICXD,
o0rako, COCTaBJISITh CXEMBI CTPOCHHMS
3JIEKTPOHHAs aTOMOB EepBBIX 20 3JIEMEHTOB
opOuTab
9 3MeHeHne V3meHeHHE CBOWCTB | 3HATh ONpEENICHNUS TIOHSTHI JEMOHCTPUPYIOT OpPraHU30BBIBATh CBOK Y4EOHYIO JESITEIbHOCTS;
CBOMCTB XUMHYECKHX <«QJIEMEHTBI-METAILTBI», «3JIEMEHThI- | OTBETCTBECHHOE OTHOIIEHHWE | OTBEYATh HA BOIPOCHI YUUTENs; y9aCTBOBATh B
3JI€EMEHTOB T10 HEMETAJIIBDY; K 00y4YeHHIO; rpynmnoBoii padore (Majnas rpymnmna, Kjiacc); IpUMEHITh
XUMHHCCKIX rpynmnam u YMETb: OOBSICHATH 3aKOHOMEPHOCTH npueMbl paboThl ¢ HHpOpMaIuei: OCyIIeCTBIsATh
SJICMCHTOB IIepHOJaM, aTOMBI W3MEHEHMSI CBOMCTB XHMHYECKHX HOKMCK U OT6OP HCTOYHMKOB HEOOXOJUMOM
10 rpymnmnam METaIoB 9JIEMEHTOB B NEPHOJIAX U TPYIIax MHPOpPMaNNH, CHCTEMAaTH3UPOBATh HH(OPMAIHUIO;
U MepuoIam. U HEMETAJIOB (T1aBHBIX HOATPYIIIAX) (hopmynupoBaTh npodiaemy;
TIEPHOIMYECKON CHCTEMBI C TOUKH
3pEHHS TEOPHH CTPOEHHSI aToMa
10 | Xumunueckas Wown, nonnas 3HamMb TIOHATHUS «(MOHHAS CBSI3b», | NEMOHCTPUPYIOT OpPraHU30BHIBATH CBOIO YICOHYIO IESITEIbHOCTB;
CBS3E. XUMHUYECKas CBSI3b, | «HMOHBI», CIIOCOO OMpeeneHHs WHTEIIEKTyaJIbHbIE U OTBEYaTh HA BOIPOCH YUUTEIS; yIaCTBOBATH B
" kodpunueHr, TUTIA XUMHYIECKON CBS3H 110 TBOpPYECKHE CIIOCOOHOCTH; TpYIIoBOil paboTte (Manas rpymma, Kjacc); MPUMEHSTh
OHHai WHJIEKC (dopmyre BemmecTsa; pueMbI paboTHl ¢ HHpOPMAIIHEH: OCYIIECTBISTh
XUMHU4eCKan yMemb: 00BACHATH 3aBUCUMOCTh HOMCK ¥ OTOOP UCTOUHMKOB HEOOXOAMMOi
CB3b. CBOMCTB BEIIECTB OT MPUPOJIBI nH(pOpMaNH, CHCTEMAaTU3NPOBATH HH(POPMAILIHIO;
XUMHYECKOI1 CBSI3U; IPUBOJHUTH (dhopMynHpoBaTh MPoOIEMY; BBIIOIHATh pediekcuio
NIPUMEPHI BELECTB C HOHHOU CIocoOOB U YCIOBUN NEHCTBUSA, KOHTPOJb U OIEHKY
CBSI3bI0; XapaKTEPU30BaATh npoiecca U pe3yIbTaToB AESTEIbHOCTH
MeXaHU3M 00pa30BaHUsI HOHHON
CBSI3M; YCTaHABJINBATh IPHYMHHO-
CIIEJICTBEHHBIE CBSI3H: COCTAB
BEILIECTBA — TUI XUMHUYECKON
CBSI3H.
11 | KoBajieutHag | KoBanenrtHas 3HATh ONpPEACICHHUE MOHITUS JEMOHCTPUPYIOT OpPraHU30BHIBATH CBOIO YYCOHYIO ESTEIBbHOCTS;

HCIIOJIApHAasA

XUMHUYECCKas CBA3b,

«KOBAJICHTHA HCIIOJIApHAA

HUHTCIIJICKTYAJIbHBIC U

OTBC€YATh Ha BOIIPOCHI YYUTCJ; YyHaCTBOBAThH B




XUMHAUYECKas nossipHasi, CBSI3b», XapaKTEPUCTUKY TBOpPUYECKHE CTIOCOOHOCTH; TpYIIOBOH paboTe (Manas Tpymmna, KjJacc); IpUMEHSITh
CBS3b. HEMoJIsIpHas MeXaHHu3Ma 00pa3oBaHUA MPOSABIISIOT OTBETCTBEHHOE npueMbl paboThl ¢ HHpOpMaIUeil: OCyIeCTBIsATh
XUMHUYECKAs CBS3b, KOBAJIEHTHOU CBS3U; OTHOIIEHHE K 00yUEeHHIO; MOMCK U OTOOP UCTOYHHUKOB HEOOXOMUMOM
CTPYKTYypHast YMETh: 00BSCHITH 3aBUCUMOCTD MHpOpPMalNH, CHCTEMAaTU3UPOBATh HH(OPMAIHUIO;
¢dbopmyua, CBOICTB BEUIECTB OT IIPHUPOJIBI (hopMynrpoBaTh NpobIEeMy; BEIIOIHATE pedieKkcuro
olMHapHas X XUMHYECKOH CBSI3H; CIOCOOOB M yCIIOBUH ACHCTBUSA, KOHTPOIb U OL[EHKY
KOBaJIGHTHAs CBSI3b, | ONPEAEINSATH THII XUMUYECKOH npolecca U pe3yiIbTaToB AESITEIbHOCTH
JBOITHasl, TpOHHas CBSI3M 110 OopMYyJie BEUIECTBA;
XUMHUYECKas CBSI3b, | HPHUBOJUTH ITPUMEPHI BEIIECTB C
JUIMHA CBSI3H, KOBaJICHTHOM HETOISApHOU
3JIEKTPOHHAS CBS3BIO; COCTABISATH CXEMBI
¢dhopmyma 00pa30BaHNS KOBAJICHTHON
HENOJSIPHOW XMMHUYECKOU CBSI3U
12 | DaekTpoOoTpr | DIACKTPOOTPULATENb | 3HATH ONPEICICHHS MOHATHI caMOOIIpe/ieNIeHne — OpPraHU30BHIBATH CBOIO yUEOHYIO IESITEIbHOCTB;
aTeNbHOCTE, | HOCTD, MONApHAs «3IEKTPOOTPHUIATEIBHOCTD JEMOHCTPUPYIOT OTBEYaTh HA BOIPOCH YIHUTEIS; yIaCTBOBATh B
K CBS3b, BAIGHTHOCTh | 3JIEMEHTOBY», KOBAJICHTHAS WHTEJUIEKTYaIbHBIE U TpynIoBoil paboTe (Manas rpymnmna, Kiacc); IpUMEHATh
OBAJICHTHAsA TIOJISIPHAS CBSI3bY, TBOPUYECKHE CIIOCOOHOCTH; mpueMsl paboThl ¢ HH(pOpMaIUEil: OCYIIeCTBIATh
noJisApHas YMETb: COCTABIATh CXEMBbI HPOSBJISAIOT OTBETCTBEHHOE | TIOMCK M OTOOP UCTOYHHUKOB HEOOXOAMMOM
XUMHYCCKa 00pa3oBaHUs KOBaJIEHTHOM OTHOILIECHHE K 00yUEeHHUIO nH(pOpMalNH, CHCTEMaTH3UPOBATH HH(POPMAILIHIO;
CBS3b. MOJISIPHOU XMMUUYECKOU CBSA3H; (dhopMynHpoBaTh MPoOIEMY; BBIIOIHATE pediekcuio
OIpEeJEeIATh TUIl XUMUYECKON CIoCcOOOB M yCIOBUH AEHCTBUSA, KOHTPOIIb U OL[EHKY
CBSI3M 110 pOopMYyJie BELIECTBa; npouecca U pe3yjibTaToB AESITEIbHOCTH
MIPUBOJUTD NIPUMEPHI BEIIECTB C
KOBaJICHTHOW MOJISIpHON
CBSI3BI0; XapaKTEepU30BaTh
MeXaHU3M 00pa3oBaHUs
KOBAJICHTHOH CBS3H.
13 | Mertauinyeck | ATOM-HOH, 3HaTh onpeaeneHne MOHIATHS caMooIpesieNIeHne — OpPraHU30BHIBATH CBOIO YUEOHYIO ICSITENbHOCTD;
as MeTaJIIndecKas «METaJITN4ecKas CBI3b»; MIPOSIBJISTIOT OTBETCTBEHHOE OTBEYATh HA BOIPOCH YUHUTEIS; yIaCTBOBATH B
CBSI3b, YMETbh: COCTaBIISITh CXEMBI OTHOIIECHHE K O0YUCHHIO; TpYyNIoBOil paboTte (Maas rpymma, Kjacc); IPUMEHSATh
XxuMpHeckas 0000mIeCTBICHHBIC 00pa3oBaHHS METATIUIECKON COOMIOIAIOT MpaBMIIa B pueMbl paboTHl ¢ HHpOPMAIIHEH: OCYIIECTBISTh
CBA3b. M OHBEI XUMHYECKOH CBSI3H; OOIIICHNH ¥ COTPYIHUYECTBE | MOMCK U OTOOP MCTOYHHUKOB HEOOXOIUMOM
OTIPEJENSTh THUII XUMHYECKON CO CBEPCTHHKaMH, nHGOpPMaNNH, CHCTEMAaTU3UPOBATh HH(OPMAIHUIO;
CBSI3M 1O OpMYyIie BEIIECTBA; VYUTENSIMH B TIPOIIECCE bopMmynupoBaTh IPOOIEMY; BBITTOIHITE PEDISKCHIO
OPUBOIUTE MPUMEPHI BEIIECTB ¢ | yueOHON NesITeIbHOCTH CIIO0cOOOB U YCIOBUN JEHCTBUSA, KOHTPOJb U OIIEHKY
METAJINYECKON CBSI3bIO; npoiecca U pe3yIbTaToB AESITEIbHOCTH
XapaKTepHu30BaTh MEXaHU3M
00pa3oBaHMS METaIJIUYECKOM
CBSI3M; yCTaHABIMBATh
MIPUYUHHO-CIIEICTBEHHbBIE
CBSI3M: COCTaB BEIlECTBa — TUII
XUMUYECKOH CBA3HU.
14 | KoHTpojbpHast | ATOM, HEHTpanbHas | 3HATH: TCOPCTHYCCKHII MAaTCpPHaNl | AEMOHCTPHPYIOT OpPraHU30BHIBATH CBOIO YYCOHYIO ESTEIBbHOCTS;
pa6ora Ne 1 YacTHIA, 10 U3yYCHHOH TeMe, YMETh: WHTEIUIEKTYyaIbHbBIC U OTBEYATh HA BOIPOCH YUHUTEIS; yIaCTBOBATH B

110 TCMC

[JilaHeTapHasa

NPHUMCHUTDH MOJTYUCHHBIC 3HAHUA

TBOPYCCKUEC CHOCO6HOCTI/I,

rpynmoBoii pabore (Manas rpymnmna, Kiacc); IpUMEHATh




«ATOMBEI
XUMHAYECKUX
DJIEMEHTOBY
(40 munyT)

MOJEeJIb aToMa,
MPOTOHBI,
HEUTPOHHI,
3JIEKTPOHBI,
MacCOBOE€ YHCIIO,
W30TOIIbI, /I€pHbIE
MPOIIECCHI,
XUMHYECKUH
JJICMECHT

TPU BHITIOJIHEHU U
MPEAJIOKECHHBIX 3aJJaHUH 110
TEeMe

OTBETCTBEHHOE OTHOIIEHHE K
00y4EHHIO; MPOSBIISIOT
NO3HABaTENbHBIA HHTEPEC U
MOTHUBBI, HalpaBJICHHBIC

Ha U3y4eHHUE MPOrpamMMbl

mpueMbl paboTHI ¢ HH(POPMALIHEH: OCYIIECTBIATH
MOMCK ¥ OTOOP MCTOYHUKOB HEOOXOAMMOMN
MHpOpPMalMH, CHCTEMAaTU3UPOBATh HH(OPMAIHUIO;
hopMyIHPOBATH MPOOJIEMY; BBIIIOJHATE PEPICKCHIO
CIoco0OB M yCIOBUH AEHCTBUSA, KOHTPOIIb U OL[EHKY
mpolecca U pe3yiIbTaToB AESITEIbHOCTH

PA3JIEJI Ne 3: IIpocTbie BemecTBa (7 yacoB)

15 | Aganus Merannsl, 3HATh ONpEJEIeHUs NOHITUN caMOooOIpeAeeHre — OpPraHU30BHIBATH CBOIO YYEOHYIO IESTEIBbHOCTS;
KOHTDOJIBHON | TMIACTHYHOCTS, «METaJIBI», «IJIACTUIHOCTHY, JEMOHCTPUPYIOT OTBE4aTh Ha BONPOCH] yIUTEI; Y1aCTBOBATE B
6 TBEPAOCTD, «TETIONPOBOIHOCTHY, WHTEJUIEKTyallbHbIE 1 rpynmoBoii pabore (Manas rpymnmna, Kiacc); IpUMeHATh
paOOTLI. 3JIEKTPONPOBOIHOCT | «3JIEKTPOIPOBOAHOCTEY; TBOpUYECKHE CIIOCOOHOCTH, npueMsl paboThl ¢ HH(pOpMaIuei: OCyIIeCTBIATh
Ipoctsre b, YMETh: ONMUCHIBATh MOJIOKEHHE | OTBETCTBEHHOE OTHOUICHHE | MOMCK U OTOOP MCTOYHUKOB HEOOXOAUMOM
BCIICCTBA — METANINYECKU U 3JICMCHTOB-METAJIIIOB B K 00y94eHHUIO; IPOSIBISIOT nHPOpPMaNNH, CHCTEMAaTH3UPOBATh HH(OPMAIHUIO;
METaJTbL. Oieck MIepUOTUIECKON CHCTEME MMO3HABATENbHBIH HHTEpPEC K | GOPMYITHUPOBATH MPOOIEMY; BHIIIOTHATH PE(ICKCHIO
XUMH4ecKkux snemenTos 1. W. HU3Y4YEHHIO NIpeaMeETa CII0COOOB U YCIIOBUN AEHCTBUSA, KOHTPOIb U OIEHKY
Menzeneesa; mpolecca U pe3ylIbTaTOB ACSITEIbHOCTH
KJaccu(UIMPOBATH MPOCTHIE
BEIIeCTBA HA METAaJIbI U
HEMETaJlJIbl; XapaKTepHu30BaTh
oOmue pusnueckue cBoicTBa
METAJIJIOB
16 HpOCTBIe Hemerannsl, 3HATh ONpEEICHUs MOHATUN caMooIpeneilcHue — OpraHM30BHIBATH CBOIO YUCOHYIO JACATEIBHOCTD;
BElLIECTBA — XUMHYecKas «HEMETaJLIbI», «aJUIOTPOIHUSY, JEMOHCTPUPYIOT OTBEYaTh Ha BOIPOCHI YUUTEN; yUacCTBOBATH B
¢dopmyua, «aIIOTPONHbIE BUAOU3MEHE- HUHTENIEKTyalbHbIE U rpynmoBoii pabore (Manas rpymnmna, Kiacc); IpUMEHATh
HEMCTAJLIBI. aJIOTpON U, HUS, WU MOIUDUKALIUN», TBOpYECKHE CIIOCOOHOCTH, npueMsl paboThl ¢ HHpOpMaIuei: oCyIecTBIsATh
aJIOTPOIHBIE YMETh: OMUCHIBATH MOJ0KEHNE | OTBETCTBEHHOE OTHOIIEHHE | IIOMCK U OTOOp MCTOYHMKOB HEOOXOAMMON
MoIu(pUKAITIT 3JIEMEHTOB-HEMETAJIJIOB B K 00y4YEHHIO; IPOSBISIOT MHPOpPMaNNH, CHCTEMAaTH3UPOBATh HH(OPMAIHUIO;
[Tepnonnueckoii cucreme MM03HABATENbHBIN HHTEpeC K | popMyIanupoBaTh NPOOJIEMY; BBHIIIOJIHITH PEQIIEKCUIO
XUMHYECKHX 3JIE€MEHTOB N3YYEHUI0 XUMUHU CIOCO0OB M yCIOBUI ACHCTBUA, KOHTPOIb U OLEHKY
J. 1. Menneneena rpoLecca U pe3yJbTaTOB AEATEIbHOCTH
17 | KomnuecTBoO Monb,  KOJIMYECTBO | 3HATH OINpEIENCHUs MOHATUI CaMOOTIpENIETICHHE — OpPraHU30BHIBATH CBOIO YICOHYIO IESITEIBHOCTB;
BeElecTBa. BCIIECTBA, MOJSIPHAS | «MOJIB», «KOJIHYECTBO TIPOSIBIIIOT OTBETCTBEHHOE OTBEHaTh Ha BOMPOCH! YYHTENA; yHaCTBOBATL B
MOJI}IpHa}I Macca BEI[ECTBA», IIOCTOSHHAS OTHOILIEHUE K o6queHmo, TPYNIOBOit 6pa60Te (mamas I‘pyl‘[l;[?l, KJIacc); IpUMEHATh
vacea. ABOTa/IpO», «KMOISAPHAS TI03HABATENIbHBIN HHTEPEC pueMsl paboTsl ¢ HH(pOpPMaIUeil: OCYLIeCTBIATh

Maccay;
YMETH BBIYUCIATH MOJISIPHYIO
Maccy

o popMmyiie COeTUHEHUS,
Maccy BEIIecTBa, pemarb
3a/1a4¥ C UCIOJIB30BAHUEM

MOMCK ¥ OTOOP MCTOYHUKOB HEOOXOAMMOMH
nH(pOpMaNH, CHCTEMaTU3UPOBATh HH(OPMAIIHIO;
hopMyITHPOBATH MPOOJIEMY; BBIIIOIHATE PEPICKCHIO
CIOCOOOB M yCIOBUH ACHCTBUSA, KOHTPOIIb U OL[EHKY
ImpoIecca U pe3ylbTaTOB AeATelIbHOCTU




MOHATHH «KOJHYECTBO
BENIECTBAY, «MOJISIpHAs Maccay,
«OCTOsIHHAsI ABOTaIpoy.

18 | Monspusblii MoutsipHsii 00beM, 3HATh ONpeEAENCHHs TTOHATHIA CaMoOoIIpe/IelIeHUe — OpPraHU30BBIBATh CBOI Y4EOHYIO IESITEIbHOCTb;
00BeM MOCTOSIHHAS «IOCTOsIHHAsE ABOTaapoy, JIEMOHCTPHUPYIOT OTBEYaTh Ha BOIPOCHI YUHUTEIsI; y4aCTBOBATH B
6 ABgorajipo, «MOJISIPHBIN 00BbEM razoBy, OTBETCTBEHHOE OTHOLLIECHUE K IpyInoBoi pabore (Manas rpymnmna, KjJacc); IpUMEHITh
Tra3o00pasHbIX HOpPMAaJIGHBIC YCIIOBHSI | «HOPMAaJIbHBIE YCIOBUS»; YMETh | O0Y4YEHUIO; IIPOSBIISIOT npueMbl paboThl ¢ MHpOpMaLMEl: OCYIEeCTBISATh
BCIICCTB. pelmars 3a1a4u ¢ TO3HABATENBHBIA MHTEPEC K HIOMCK M OTOOP UCTOUYHMKOB HEOOXOMMOi
HCII0JIb30BAaHUEM MOHITHI W3Y4EHHIO TIPEIMETA MHpOpPMaNNH, CHCTEMAaTHU3UPOBATh HH(OPMAIHUIO;
«KOJIMYECTBO BEIICCTBAY, (hopMynrpoBaTh MpobIEMy; BEIIOIHATE pediekcuro
«MOJISIPHASI Maccay, CIoco0OB M yCIIOBUH AEHCTBUSA, KOHTPOIIb U OL[EHKY
«TIOCTOSTHHAS aBOTaIPO», mporecca U pe3yinbTaToB ACSITEIbHOCTH;
«MOJISIPHBIN 00BEM Ta3oB»,
KHOPMAaJIbHBIE YCIOBHSI.
19 | Pemenue Mok, KOTH4YECTBO 3HATh ONPEACIICHUS IMOHATHH caMooIpeeNeHIe — OpPraHU30BHIBATH CBOIO YIEOHYIO NESITEIBHOCTS;
PacUeTHBIX BEI[ECTBA, MOJAPHAS | «MOIb», «KONMIECTBO JEMOHCTPHUPYIOT OTBEYaTh Ha BONPOCH! YYHTENA; YHaCTBOBATH B
Macca, MOJIIPHBIN BEIIECTBA», KIIOCTOSHHAS HMHTEIUIEKTYaIbHbBIC U TpynmoBoil pabote (Manas rpymnmna, Kiacc); IpUMEHATh
sanat. 0o0BeM, TOCTOSTHHAS. | aBOTaApo», KMOJISIpHAs Macca», | TBOPUYECKHE CIIOCOOHOCTH, MpueMbI paboTHI ¢ HHpOPMAIUEH: OCYIIECTBISTh
ABoraapo, «MOJISIPHBIA 00BEM Ta30BY, OTBETCTBEHHOE OTHOIIEHHE K | MOWCK U OTOOP UCTOYHUKOB HEOOXOANMOM
HOpPMaJIbHBIC «HOPMAJIbHBIE YCIOBUS»; 00yueHUI0 MHpOpPMalNH, CHCTEMAaTH3UPOBATh HH(OPMAIUIO
YCIIOBUS YMETh pelaTh 3a1auu ¢
UCIIOJIb30BaHMEM JaHHBIX
TIOHATUH
20 | O600wEeHne Merasubl, 3HATh U3y4YECHHBII MaTepua 1o JIEMOHCTPUPYIOT OTBETCTBEHHOE | OPTraHW30BBIBATH CBOIO yUEOHYIO AESATEIBHOCTD;
U CHCTEMATH3a- | MWACTHUHOCTb, JIaHHOH TeME, yMETh: OTHOIIIEHUE K YYEHHUIO, TPYALY; OTBEaTh Ha BONPOCH! YIHTENA; YHaCTBOBATH B
vist 3HaRmiE o | TECPROCTE: MPUMEHHTD [OTy4CHHBIC 3HAHHS rpynmoBoii pabote (Manas rpynna, KJIacc); IPUMEHSTh
o I 3IEKTPONPOBOTHOCTE, | [1py BHIIOIHEHUH npueMsl paboThl ¢ HHpOpMaIuei: oCyIecTBIsATh
TEMC «1IPOCTBIC | \erammmueckuii Gireck. NIPE/UTOKEHHBIX 3a(AHHH 110 MOUCK ¥ 0TOOP UCTOYHHUKOB HEOOXOIMMOM
BEIIISCTBAY. Hemeranbr, TeMe nHPOpPMaNNH, CHCTEMAaTH3UPOBATh HH(OPMAIIHUIO;
XUMUYecKast popmyra, hopMyIHpPOBATE MPOOIEMY; BEIIONHATE PEPIESKCHIO
AIUIOTPOITHS, CIoco0OB U YCIIOBUN NEUCTBUSA, KOHTPOIb U OIEHKY
AJUIOTPOITHbIE Iporecca U pe3yiIbTaTOB ACSITEIbHOCTH
MomrhuKarmu. Mo,
KOJIMYECTBO BEIIIECTBA,
MOJIIpHas Macca,
MOJISIPHBIN 00BeM,
MOCTOSTHHAS ABOTaipo,
HOPMAJIGHBIE YCIIOBHSI
21 | KonrponsHas 3HATh U3y4YCHHBII MaTepuall 1o JIEMOHCTPUPYIOT OTBETCTBEHHOE | OPTraHW30BBIBATH CBOIO yUEOHYIO AESATEIBHOCTD;
patora Ne 2 1o JAHHOM TeMe, YMETh: OTHOIIIEHHE K 00YUEeHHIO OTBEaTh Ha BOMPOCH! YUUTENS; NPUMCHSATE PHEMBI
MIPUMEHUTH TIOTYYCHHbIE 3HAHUS paboThl ¢ MHpOpMaLMel: CHCTEMAaTH3UPOBATh
teme «IIpocteie I i
PY BBITIOJIHEHUH TPEIJI0KEH WH( OpMaIHIO
BCIICCTBA» HBIX 3aJlaHuil IO TeMe

(40 munyT)




PA3JIEJI Ne 4: CoennHeHus1 XMMHYECKHUX 3JieMeHTOB (15 yacoB)

22 | Agamms buHapHbIe 3HATh ONpeACICHUs MOHATHI CaMOOIIpEIeIeHUE — OpPTaHHU30BHIBATh CBOIO Y4EOHYIO 1€ATENbHOCTH;
KOHTPOJIbHOM COG[IUHEHHUS, CTENICHb | «CTENEeHb OKUCIICHUY, TIPOSIBILIIOT OTBETCTBEHHOE OTBEYATh Ha BONPOCH! YIHTENs; yIaCTBOBATH B
6 OKHCIIEHUS, «BAJIEHTHOCTB», NIpaBUia OTHOIIIGHUE K 00Y4YEHHIO, IpYINoBOH paboTe (Manas rpymnmna, KjJacc); IpUMEHITh
paboTRL. XUMHUYECKast OIIpEeJeNICHUs CTENEeHEH NI03HABATEIIbHBII UHTEPEC npueMbl paboThl ¢ HHpOpMaIUei: OCyIeCTBIsATh
Crenenb HOMEHKJIaTypa OKHMCJIEHHS 3J1EMEHTOB; HIOMCK M OTGOP UCTOYHMKOB HEOOXOMMOi
OKHCJICHUSL. YMETh: CPABHUBATH TIOHSITHS WH(pOpPMalNH, CHCTEMAaTH3UPOBATh HH(OPMAIUIO
Bunapubie «BaJICHTHOCTB» U «CTEICHb
COeTUHEHMS. OKHCJICHUSI»; 1aBaTh Ha3BaHUs
OMHAPHBIM COEIMHEHUSM I10
HOMEHKJIAType; COCTaBIATh
(dhopMynbl OMHAPHBIX
COEIMHEHUM.
23 | Okcuasl. Oxcunel, BoJa, 3HAaTh OMPE/ISIICHNE TOHSTHS JEeMOHCTPUPYIOT OpPTaHHU30BBIBATh CBOI YUCOHYIO IEATEIbHOCTH;
Jleryune YIIICKHCIIBIH Ta3, «OKCHIBI», «TUIPHABD), HA3BaHUS | MHTEIUICKTyaJlbHbBIC U OTBEYATh HA BONPOCH! YIHTEIIs; yIaCTBOBATE B
HeTalIeHast I3BEeCTh OKCHIOB U THIPHIOB, TBOpPYECKHUE CIIOCOOHOCTH; TPYNIOBOil paboTte (Maas rpymma, Kjacc); IPUMEHSTh
BOAOPOZHBIC YMETB: OIPENENSATh BAIGHTHOCTH U | OCO3HAIOT OTBETCTBEHHOE npueMsl paboThl ¢ HHpOpPManHel: OCyIeCTBIATh
COCAMHCHMUA. CTETICHH OKHCIICHHS DIEMEHTOB B OTHOIIEHUE K 00YYEHHIO HOMCK U OTGOP MCTOUYHHKOB HEOOXOJUMOI
OKCHJIaX; OIHCHIBATH CBOMCTBA MH(OPMALNU, CUCTEMAaTU3UPOBATh HH(OPMAIIHUIO
OTZENbHBIX MPEICTABUTEIECH
OKCHJIOB; COCTaBJISITh (hopMyIIbI
OKCHUJIOB U HA3bIBaTh UX.
24 | OcuoBauusl. OcHoBaHus, 3HATh ONPEACIICHUS TOHATHI IEMOHCTPUPYIOT OpraHU30BHIBATH CBOIO YUCOHYIO JACATEIBHOCTD,
TUAPOKCU-HUOH, «OCHOBaHUA», «ICIIOYHN, HHTCIJICKTYAJbHBIC U OTBC€YaTh Ha BOMPOCHI YYUTECJIA, YyHaCTBOBATH B
THAPOKCOrpyIna, «KayeCTBEHHas PEaKIIHs, TBOpYECKHE CIIOCOOHOCTH; rpynnoBoii padore (Majas rpymnmna, Kjiacc); IpUMEHITh
11eJI04H, «UHIUKATOP», KJIaCCU(PUKALIIIO OCO3HAIOT OTBETCTBEHHOE npueMbl paboThl ¢ MHpOpMaIuei: OCyIecTBIsATh
HEpacTBOPUMBIE OCHOBAHHH 110 PACTBOPUMOCTH B OTHOIICHHE K 00Y4YCHHIO MTOMCK U OTOOP MCTOYHUKOB HEOOXOJUMOM
COC/INHEHHS, BOJIE; MHpOpPMaNNH, CHCTEMAaTH3NPOBATH NH(OPMALIHIO
M3BECTKOBAs BOJA, YMETb: COCTaBIATH (POPMYITBI
Ka4yeCTBCHHBIC OCHOBAHHIA U HA3bIBATh HX.
peaxuuu,
WHJIUKATOD
25 | KucioTsl. Kuciaorsl. 3HATh ONpPEACIICHUS OHITHI JEeMOHCTPUPYIOT OpPTaHHU30BBIBATh CBOI YUCOHYIO 1EATEIbHOCTH;
Kucnopoaconepxa «KHUCIIOTBI», «KUCIOPOACOAEP- HHTEIUICKTyaJIbHbIC U OTBEYaTh HAa BOIIPOCH YUHUTEINS; y4aCTBOBATh B
mIue, JKAIIHe KACIOTHD, «OECKICIIO- TBOpPYECKHE CIIOCOOHOCTH; TPYNIoBOil paboTte (Maias rpymma, Kjacc); IPUMEHSTh
OECKUCIOpOIHEIE, POIHBIE KHCIOTBD), «KHCIOTHAS OCO3HAIOT OTBETCTBEHHOE npueMsl paboTel ¢ HHGOpMaLueil: OCyIeCTBIATh
OCHOBHOCTbD, cpena, OTHOIIECHHE K 00yICHHUIO MMOMCK ¥ OTOOP MCTOYHUKOB HEOOXOAMMOMN
OmnpeneneHue YMETbh: COCTABJIAThH (POPMYIIBI WHpOpMaINH, CHCTEMAaTH3UPOBATh HH(OPMAIUIO
XapaKTepa Cpelbl. KHUCIIOT; KJIAaCCU(UIIUPOBATH
I/IH}II/IKaTOpI)I KHUCJIOTHBI 110 OCHOBHOCTH U

COICPIKAHUIO KHUCIIOPO/a,
onpeaciATb NPpUHAAJICKHOCTD
HCOPraHn4CCKUX BCUICCTB




K KJIaccy KHUCIIOT 0 popMyIIe,
OIKMCHIBATh CBOMCTBA OTACIBHBIX
IIPEJICTABUTENEH KUCIOT

26 | KuciaoTsl. Kuciiora, 3HaTh ONpEJIeIeH s TIOHATHH JIEMOHCTPUP YIOT OPraHM30BBIBATH CBOK Y4eOHYIO JEATENBHOCTD;
KUCIIOPOJICOIEPIKAIIME | «KHMCIIOTB», «KUCIOPOICOIED- UHTEJJIEKTyallbHbIE U OTBEYaTh Ha BONPOCHI YYUTENS; y4aCTBOBATh B
, JKaIlKe KUCIOThI», «OeCKUCIIO0- TBOpYECKHE CIIOCOOHOCTH, IpyInoBoi pabore (Manas rpymnmna, KjJacc); IpUMEHITh
OECKMCIIOPOIHBIEOCHO | POJIHBIE KUCIIOTBI», «KUCIOTHAS OTBETCTBEHHOE OTHOLIEHHE | TPUEMBI pabOTHI ¢ MH(OPMAIHEN: OCYLIECTBIIATE
BHOCTB, pH-cperibt cpena, K 00y4eHHIO; TPOSBIISIOT HIOMCK M OTOOP UCTOUYHMKOB HEOOXOMMOi
YMETb: COCTABJIATH (OPMYITBI MO3HABATENLHBINA HHTEPEC K | MH(OPMAIUH, CUCTEMATU3UPOBATH HH(OPMAIIHIO
KHCJIOT; KJIAcCU()MIMPOBATE M3YYEHUI0 XUMUH
KUCJIOTBI 110 OCHOBHOCTH M
COJIEPIKAHMIO KUCIIOPO/Ia;
ONPEIENSTH MPUHAUTEXHOCTD
HEOPTaHUIECKUX BEMIECTB
K KJIaccy KHUCIIOT 10 popMyIIe,
OIHCHIBATh CBOICTBA OT/IENBHBIX
NIPEACTABUTENEN KHCIOT
27 | Conu kak Coub, KMCITOTHBIN 3HATh ONpENEIEHHUE MOHATUS JIEMOHCTPUPYIOT OpPTraHM30BHIBATH CBOK) yIE€OHYIO JEATETBHOCTD;
NpOM3BOMHBIe | OCTATOK, CpeaHss «Conm; MHTEIUIEKTyalbHbIE U OTBEYATh Ha BOTIPOCHI yYHUTENs; y4aCTBOBATh B
COJIb, OCHOBHASI COJIb, | YMETH: COCTABIATH ()OPMYJIbI TBOPYECKHE CIIOCOOHOCTH, Ipynmnosoii pabore (Manas rpynmna, KJaacc); HpUMeHATh
KHCIIOT 1 . KHCIIast Colb COJIEH, OTPENENSTh OTBETCTBEHHOE OTHOLIEHHE | IPUEMBI paboThl ¢ MH(OPMALIMER: OCYLIECTBIAT
OCHOBaHHH. NPUHAJIEKHOCTh K 00y4EHHIO; TPOSBJIAIOT HIOMCK M OTGOP UCTOUHMKOB HEOOXOAMMOi
HEOPTaHUYECKUX BEIIECTB K MO3HABATENbHBIA HHTEPEC K | MHPOPMALMH, CUCTEMATU3MPOBATh HHPOPMALIHUIO;
Kyaccy coueii no gpopmyie U3YYEHHI0 XUMUH ($OpMyIHPOBATEL NPOOJIEMY; BBINOJHATE PEPIEKCHIO
CIOCOGOB M YCJIOBHH I€HCTBYS, KOHTPOJIb U OLEHKY
IpoIlecca M PE3YNbTATOB JIEATENbHOCTH
28 | Conu xak Conu, 3HATh OTPEJIENIEHNE TIOHATHS JIEMOHCTPHUP YIOT OpTaHU30BHIBATH CBOK Y4eOHYIO JEATENBHOCTD;
MpOM3BOAHBIe | HOMEHIIATYPa «COJIM»; HOMEHKJIATYPY COJIeH, | MHTEIEKTyalbHbIE U OTBEYaTh Ha BONPOCHI YYUTENS; y9aCTBOBATh B
cosieif, moBapeHHas | Kiaccu(pUKaLHUIO COJEN; TBOPYECKHE CIIOCOOHOCTH, IpynmoBoil pabote (Majas rpynna, KJiacc); IpUMEHATh
KHCIIOT . COJIb, PACTBOPUMBIE, | YMETH: COCTABIATH ()OPMYJIbI OTBETCTBEHHOE OTHONIEHHE | MPHEMBI Pa0OTHI ¢ HHPOPMALIUEN: OCYIIECTBIATh
W OCHOBAHUM. | yepacTBOpUMEIE, colleid, onpenensaTh K 00y4YeHHIO; IPOSBJIAIOT HOMCK ¥ 0TOOP UCTOUHMKOB HEOOXOAMMOi
MaJopacTBOPUMBIE | MPHHAIEKHOCTh MO3HABATENbHBII HHTEPEC K | HHPOPMALIMH, CHCTEMATU3UPOBATH HH(OPMAIIHIO;
HEOPraHUYECKUX BEMIECTB K M3Y4EHHIO XUMUH (GopMyITMpOBaTh IPOGIEMY; BBITIOTHATL Pe(IIEKCHIO
KJIaccy coiei mo popmye, CIT0CcOOOB U YCIIOBUU NEUCTBUSA, KOHTPOIb M OIEHKY
MPOM3BOAUTH PACUETHI O IIPOLECCa M PE3YIBTATOB AEATENBHOCTH
dbopmynam cosei
29 | O606IIeHHE OKCHJIBI, OCHOBHBIE | 3HATH ONPEIENEHNS, HA3BAHUS | JIEMOHCTPUPYIOT OpPraHM30BBIBATH CBOK) y4E€OHYIO JEATETbHOCTD;
3HAHHH O OKCH/Ibl, KUCJIOTHBIE | U KJIaCCH(UKAIHIO UHTEIJIEKTyalbHBIE U OTBEYATh HAa BONPOCHI YIUTENS; y4aCTBOBATh B
OKCH/IBI, COEJIMHEHUH: OKCHIOB, TBOPYECKHE CIIOCOOHOCTH; Ipynmnosoit pabore (Manas rpynmna, KJaacc); HpUMeHsTh
Knaccnpukany OCHOBaHHUs, OCHOBaHHUM, KMCIIOT, COJIEH; OCO3HAIOT OTBETCTBEHHOE npueMbl paboThl ¢ MHPOPMAIIHEN: OCYLIECTBIIAT
U CIIOKHBIX ENI0YH, KUCTOTB, | YMETh: KIaCCU(DUIIUPOBATE OTHOIIEHUE K 00YIEHUIO MOMCK U OTOOP UCTOYHUKOB HEOOXOIUMOMN
BELIECTB. COJIb, KUCIIOTHBIH CJIOKHBIE HEOPTAHUYECKHE MHpOPMAIMHU, CHCTEMATU3MPOBATE UH(OPMAIIHIO;

OCTAaTOK, CpeaAHAA
COJIb, OCHOBHas
COJIb, KHUCJIasd COJIb

BeUIECTBA IO COCTABY Ha
OKCHJbI, OCHOBAHUA, KHUCJIOThI U
COJIN;, OCHOBAHMA, KUCJIOThI U

(hopmynupoBaTh npobdIeMy; BEIIOIHATE pedieKkcuro
Croco0OB M yCIOBUH AEHCTBUSA, KOHTPOIb U OL[EHKY
IpoIecca U pe3ylbTaTOB AEATENbHOCTU




COJIM II0 PAaCTBOPUMOCTH
B BOAC, KHCJIIOTHI ITO
OCHOBHOCTH U COJEPKaHHIO
KUCJIOPOJia; CPaBHUBATh
OKCHJIbI, OCHOBAHUS, KHUCIOTHI U
COJIM 11O COCTaBYy; OIpPENENATh
MIPUHAAJIEKHOCTD BEIIECTB K
OJIHOMY M3 U3YYEHHBIX KJIACCOB
COCIMHEHHUH 110 popMmyIe,
NPOU3BOAHUTH PACUETHI IO
bopMynaM BeUIecTB

30 | AMopdubIe u BemiecTBa B TBEpIOM, | 3HATh ONMpPEACICHUS MOHATHI JEeMOHCTPUPYIOT OpPTaHHU30BBIBATh CBOK YYCOHYIO IEATEIbHOCTH;
KHAKOM H «aMop(HBIE BELIECTBAY, HHTEIUICKTyaIbHbIC U OTBEYaTh HAa BONPOCH YUHUTENS; y4aCTBOBATh B
KpHCTaILI1eC ra3o00pa3sHOM «KPHUCTATIUYCCKUE BEIIECTBa», | TBOPUECKHE CIOCOOHOCTH; TpYNIoOBOil paboTte (Manas rpymma, Kjiacc); IpUMEHSTh
KHE€ BCIICCTBA. | COCTOSHHH. «KpHUCTAIIUYeCcKas pelreTka, OCO3HAIOT OTBETCTBEHHOE MpueMbI paboTHI ¢ HHpOPMAIUEH: OCYIIECTBISTh
Kpucrammueckas «MOHHAS KPUCTAJITNIECKast OTHOIICHHE K 00yYCHHIO MIOUCK M OTOOp HCTOYHMKOB HEOOXOAMMOI
peleTka: HOHHas, pemeTKa, «aTOMHas MH(GOPMALNH, CUCTEMAaTU3HPOBATh HH(OPMAIIHIO;
aTOMHasl, KPUCTAJUIMYECKas PEelIeTKa, (dopMynaupoBaTh NPoOIEMY; BBIIOTHATH PE(ICKCHUIO
MOJIEKYJIsIpHAasi, «MOJIEKYJIIpHas crmoco0OB U YCIOBUMN IeHCTBUS, KOHTPOJIb U OLIEHKY
MeTaJUTHYeCKasl. KPUCTANIMYECKasl pelieTKa, npoliecca U pe3yabTaToB AesATEIbHOCTH
Amop¢HbIe «MeTannIndeckas
BelllecTBa. 3aKOH KpUCTAJNIMYECKasi pelIeTKa;
MOCTOSIHCTBA COCTaBa | YMETh: YCTaHaBIIMBAaTh
MIPUYHUHHO-CJIEICTBECHHBIE CBSI3U
MEXJAYy CTPOCHHEM aToma,
XUMHYECKOH CBA3BIO U THIIOM
KPUCTAJUTMYECKOI peleTKh
XUMHYECKUX COCIMHCHUI;
XapaKTepH30BaTh aTOMHEIE,
MOJICKYJIIpHbIE, HOHHBIE,
MeTaJUTHYeCKue
KPUCTAJUIMYECKUE PELISTKU
31 | Yucteie Heonnoponsble cMecn, | 3HaTh OHpeeNieHus TOHATHH ChopMupoBaHHOCTH OpPTaHHU30BBIBAThH CBOIO Y4eOHYIO 1EATENbHOCTH;
BeIleCcTBA U OTHOPOZHBIE CMECH, «CMeCH», «MaccoBas J10JIs LEJIOCTHOI'O MUPOBO3- OTBEYaTh HA BOIPOCH YUUTEIS; yIaCTBOBATh B
KUJIKKE, TBEPIBIE, PacTBOPEHHOT O BEILIECTBA, 3pEHHUs, COOTBETCTBYIO- rpynmnoBoii padore (Majas rpymnmna, Kjiacc); IpUMEHITh
CMCCH. ra3oo0pasHble cMecH, | «00beMHas JOJs BELIECcTBa B IEr0 COBPEMEHHOMY npueMbl paboThl ¢ HHpOpMaIUeil: OCyIIeCTBIsATh
XUMHUYECKHUIA aHAITH3, CMECH», CIIOCOOBI pa3zeNIeHusI YPOBHIO Pa3BUTHUSI HAYKU. MOMCK U OTOOP UCTOYHHUKOB HEOOXOMUMOM
0c000 YHCTBIE cMecel; CamoonpeneneHue — nH(pOpMAIMH, CHCTEMAaTU3UPOBATH HH(OPMAIIHIO;
BellleCTBa YMETb: ONPEAENATh BUJI CMECH, JEMOHCTPUPYIOT (hopMynrpoBaTh NMpobIEMy; BEIIOIHATE pediekcuro
pelath 3a1a4H C KCIIONIb30BaHHEM | MHTEIIEKTYyaJbHbIE U CIoco0OB U yCIIOBUH AEHCTBUSA, KOHTPOJIb U OL[EHKY
TIOHSITHH «MaccoBast JI0JIs TBOpUYECKHE CIIOCOOHOCTH; mporecca U pe3yiIbTaToB ACSITEIbHOCTH
KOMITOHEHTOB B CMECH» OCO3HAIOT OTBETCTBEHHOE
OTHOIICHNE K 00YICHHIO
32 MaccoBast KomronenT cmecn. 3HATb ONpPE/IEIICHHUS TOHSTHH JEMOHCTPUPYIOT OpPraHU30BHIBATH CBOIO YYEOHYIO ESTENBbHOCTS;

U 00BeMHas

Maccosas nois,

«MaccoBas A0JIs1 paCTBOPEHHOI'O

HUHTCJUICKTYAJIbHBIC U

OTBCYATh Ha BOIIPOCHI YYUTCI; YyHaCTBOBAThH B




00BbeEMHAs 10T

BEILIECTBAY, «O0BEMHAS OIS

JTOJISL TBOpPUYECKHE CIIOCOO-HOCTH; TpYINoBO paboTe (Manas Tpymmna, Kjacc); IpUMEHSITh

KOMIIOHEHTOR KOMITOHEHTA CMECH. BEIIIECTBA B CMECH, OCO3HAIOT OTBETCTBEHHOE pHEMBI paboTE ¢ HHPOPMAIIUEH: OCYIIECTBIATE
YMETB: PEIAaTh 3a1a49H C OTHOILIEHHUE K 00yIEHHUIO MOMCK U OTOOP MCTOYHMKOB HEOOXOIUMOMN

CMECH. UCIIONb30BAHMEM TTOHSTUI UH(OPMALIMHU, CUCTEMATU3UPOBATH HH(OPMAIHIO
«MAacCcoBast IO KOMIIOHEHTOB B
cMECH

33 | IIpaktnueckass | CriocoGbl passienenye | yMETb: BBITIOIHATH IpOCTeiiiye JEMOHCTPUP YIOT OPraHU30BLIBATEL CBOIO YYEOHYIO NEATENHLHOCTD;
pa6ora Ne 2 1o CMeCel BEIIECTB. nelicTBYS ¢ Ta00paTOPHBIM UHTEJUIEKTYalbHbIE U OTBEYaTh Ha BONPOCH! YUUTENA; y9aCTBOBATh B
TeMe «OUHCTKA OunCTKA BEIIECTB. 000pYIOBAHUEM: C MepHBIM TBOPYECKHUE CIIOCOOHOCTH; IpynmnoBoi pabore (Majas rpynua, KJIacc); IPUMEHATh

N PactBopenue. LWIMHIPOM, CIIMPTOBKOIA; OCO3HAIOT OTBETCTBEHHOE npueMbl paboThl ¢ HHGOPMAIMER: OCYLIECTBIATh
3arpsA3HEHHOU DHIETPOBAHKE Ha0JII0JAaTh 32 CBOMCTBAMY BEILECTB | OTHOIIEHHE K 00yIEHHUIO HOKMCK U 0T6OP HCTOYHMKOB HEOOXOJUMOM
[IOBapEHHOU BonapuBaHye. U SBJICHHSMHY, TIPOUCXOISAIIIMY C UHQPOPMAIIMH, CHCTEMATH3HPOBATh HH()OPMAIIHIO
COJTIDY. BEIIECTBAMH; OIACHIBATE
(40 MuHyT) SKCIIEPMMEHT C ITOMOILBEO

€CTECTBEHHOT'O (PYCCKOTO WIIH
POIIHOTO) A3BIKA M S3BIKA XM,
JIETATh BRIBOIBI TI0 PE3YNBTATAM
TPOBEIEHHOTO JKCIIEPHMEHTA.

34 | Ipaktuueckas | Pactsop, YMETB: BBIIOJHSATE IPOCTEMIITE UHTEIIEKTYaNbHBIE U BocnpuHUMarOT HHGOPMAIUIO YIUTENS, COCTABISIOT
pa6ota Ne 3 110 | PacTBopHTEI®, IeCTBYS ¢ Ta60paTOPHEIM TBOPYECKHE CIIOCOOHOCTH;  [UIAH OTBETA, IIEPEBOAAT HH(OPMAIUIO U3 OTHOU
Teme «IIpuro- | PacTsopenHoe 000pYIOBAaHHEM: C MepHI)'IM OCO3HAIOT OTBETCTBEHHOE BHAKOBOM CHCTEMBI B APYTYIO,

LWIMHIPOM, CIIMPTOBKO; OTHOIIEHUE K 00yIEHHUIO IUIAHUPYIOT Y4€OHOE COTPYAHUYECTBO ¢ YUUTEIEM U

TOBJICHUEC BEIECTBO. HaOIMIOIATh 32 CBOMCTBAMHU BEIIECTB CBEPCTHHKAMM; BIAJEI0T MOHONIOTHYECKOH 1
pacTtBOpa € Bipemmpanne. U SIBJICHUSMU, TIPOHCXOJSAIIIMMHU C JUATIOTHIECKON (OopMaMu pedr, BEIPAKAIOT CBOU
3aJaHHON [Ipurorosnenne BEILECTBAMH; OIMCHIBATH MBICITH TIOJHO, TOYHO, SICHO.
MACCOBOi pacTBOpOB SKCIIEPUMEHT C MOMOILBIO

. €CTECTBEHHOT'O (PYCCKOIO WK
Aojen POIHOr0) SA3BIKA M A3BIKA XM,
pacTBOPCHHOI O JIeNaTh BBIBOJBI 110 PE3yNHTATaM
BEIIIECTBAY. HPOBEIEHHOTO SKCIIEPHMEHTA.

(40 MmuHyT)

35 | O606meHue u | Maccopas 3HATh onpejeneHus, HasBanus | CHOPMUPOBAHHOCTE BocnpuHUMaroT MHPOPMALIUIO YUUTENS, COCTABIAIOT
cucremMaTH3an | 1 06beMHast u Knaccn(bnvxaumo LETOCTHOIO MUPOBO3- 113K OTBETA, TP EBOMAT uH(pOPMAIMIO U3 OJHOM
o SHAHMI 1O JIOJTH. COC/MHEHHI: OKCHIOB, 3pEHHsI, COOTBETCTBYIO- BHAKOBOM CUCTEMBI B APYIYIO,

Kpucramnmdaeckas OCHOBAHUIi, KUCIIOT, COJICH; IIETO COBPEMEHHOMY IIAHAPYIOT YY€OHOE COTPYNHUYECTBO C YIUTEIEM U
TeME pereTKa, YMETB: KIacCU(QUIIMPOBATH YPOBHIO Pa3BUTHA HAYKH. CBEPCTHUKAMHU; BIAJCIOT MOHOJIOTHIECKON H
«CoeauHeHus | amophusie CIOKHBIE HEOPTAHHIECKHE CaMoonpeencHue — IHMAIOTHYECKOM ()OPMaMHM PEYH, BEIPAkKAIOT CBOM
XUMHUYECKUX BENIECTBA, 3aKOH BEIIECTBA IO COCTABY HA JTEMOHCTPHP YIOT MBICJIH TI0JIHO, TOYHO, SICHO.
STIEMEHTOB. IIOCTOSIHCTBA OKCHJIBI, OCHOBAHUS, KHCIOTH H | HHTEJUIEKTYaIbHEIE U

cocTasa, COIIM; OCHOBAHUS, KACIOTH H TBOPYECKHE CIIOCOOHOCTH;

HEOTHOPOIHEIE COIIU TI0 PaCTBOPHMOCTH OCO3HAKOT OTBETCTBEHHOE

CMECH, OJTHOPOJIHBIC
CMECH, KUJKHUE,
TBEPABIE,
ra3000pa3Hbie

B BOJI€; KUCJIOTHI 110
OCHOBHOCTH U COJICPKAHHIO
KHCIIOPO/Ia; peliaTh pacyeTHbIe
3a/Ia4M C UCIOJIb30BAHUECM

OTHOIIECHHE K 00yICHHUIO




CMECH, XUMUYECKUH
aHaJu3.

MOHATHH «MaccoBas IO
KOMIIOHEHTA B CMECH»

36

KonTponpnas
pabota Ne 3
o TeMe
«CoenqnHeHus
XUMUYECKUX
3JIEMEHTOB»
(40 MmuHyT)

OCHOBHEBIE KJIaCCHI
COEIMHEHUH.
MaccoBas

1 00beMHas

nonu. CMecH, BUIBI
cMecel, CIoco0bl
paslielieHust CMecei.

3HATh ONPCACICHUA, HAa3BAHUA
U KJIACCU( UKAITHIO
COEJIMHEHU: OKCUIOB,
OCHOBaHUM, KMCIOT, COJICH;
YMETh: KIIacCUPUIIHPOBATH
CII0’KHBbIE€ HEOPTAaHUYECKHUE
BEIIECTBA 10 COCTAaBY Ha
OKCH/Ibl, OCHOBaHHUS, KMCIOTHI U
COJIM; OCHOBAHMUS, KUCIOThI U
COJIM 110 PaCTBOPUMOCTH

B BOJI€; KMCIIOTHI IO
OCHOBHOCTH U COJEPIKAHUIO
KHUCJI0pOJa; pelliaTh pacyeTHbIE
3aJ1a4¥ C UCIOJIb30BAHUEM
HOHSITHH «MaccoBas JOJs
KOMIIOHEHTa B CMECH»

CdopMupOBaHHOCTH
LEJIOCTHOTO MUPOBO3-
3pEHHS, COOTBETCTBYIO-
IIEro COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH.
CamoonpeneneHue —
JEMOHCTPUPYIOT
WHTEIJICKTyaIbHBIC U
TBOpUYECKHE CIIOCOOHOCTH;
OCO3HAIOT OTBETCTBEHHOE
OTHOIICHHE K 00YICHHIO

OpPTaHHU30BBIBATH CBOI YUCOHYIO MEATEIBHOCTS;
OTBEYATh HA BOMPOCHI YUUTEIS; IPUMEHATEH IPUEMBI
paboThl ¢ HHpOPMAIIHEH: CHCTEMAaTU3UPOBATh

WH( OpMaIIHIO

PA3JAEJI Ne 5: U3meHnenus, npoucxoasinme ¢ Bemecrsamu (12 yacos)

37 A»amus duznveckue 3HATh: ONPEETICHHs TOHATHI CamoonpeneneHue — OpTraHW30BHIBATH CBOIO  y4EOHYIO JIESATEIBHOCTE;
KOHTPOJIBHOM SIBJICHUS, «pU3nUECKHe SIBICHUS, JEMOHCTPHUPYIOT OTB€YaTb Ha BOMNPOCHl YYUTEISA; YyYaCTBOBATh B
6 JHACTHILIALHS, «IACTUILISALINSA, WK IIEPETOHKAY, MHTENIEKTYaIbHbBIE U IpYINoOBOH paboTe (Manas rpymnma, Kiacc); IpUMEHATh
pabOTHL. HeperoHkKa, «KPUCTAIIN3ALHSD, «BBIIAPH- TBOpYECKHE CIIOCOOHOCTH; npuemMbl paboThl ¢ WHPOpMalMei: OCYIIECTBIATh
dusnueckue KPHCTAIUIH3AIUS BaHHE», «QUIETPOBAHKUEN, OCO3HAIOT OTBETCTBEHHOE HOMCK ¥ OTOOpP  MCTOYHHKOB  HEO0OXOAMMOii
SABJICHUA. BBITIAPUBAHUE, «BO3TOHKA, WK CYOITMMALIUSD», OTHOILICHHE K 00YUCHHUIO nH(pOpMAIIMH, CUCTEMATU3UPOBATh HH( OPMAI[HIO
¢unbTpOBanue, «OTCTauBaHHEM,
BO3T'OHKa, «UEeHTpU]YrupoBaHUEY;
OTCTauBaHUE, YMETh YCTaHABJIMBATH NPUYMHHO-
JeTIUTENbHAS CICICTBEHHBIE  CBS3U  MEXIY
BOPOHKa, ¢br3IecKIMH CBOHCTBaMH
HEeHTPU(YTUpOBaHUE | BEIIECTB M CIIOCOOOM pasJeneHHs
cMeceil.
38 | XumMmuueckue Xumuyeckas 3HATh: ONpPENENCHUS TOHATHH Camoormpenenenue — OpTaHHU30BHIBATH CBOIO YUEOHYIO ACATEIBHOCTD;
SBJICHSL. peaknus. YCIOBUA M | «XUMHYECKAs PEAKLID), «PEAKIUN | TEMOHCTPUPYIOT OTBEYATh HA BOIPOCH YUHUTEIS; yIaCTBOBATH B
MPU3HAKA TOPEHHSD, «IK30TEPMUIECCKHE MO3HABATENbHBIN HHTEPEC U | TPYNIIOBOIl paboTe (Manmas rpymmna, Kiacc); IpUMEHATh
XUMHYECKUX PEAKIUM», «IHAOTEPMHIIECKHE MOTHBBI, HAIIPAaBJIEHHBIE HA | MPHEMBI pabOTHI C HHPOPMALHEN: OCYIIECTBIATh
peaKIuii. pEeaKIn»; yMETh: HAOIIOAaTh U H3ydeHHUe IPOrpaMMbl MOUCK U OTOOP UCTOYHUKOB HEOOXOIUMOM
Knaccudukanus OIUCBIBATh IIPU3HAKYU U YCIIOBUS nH(pOpMaNNH, CHCTEMaTU3UPOBATH HH(OPMAITHIO
XUMHYECCKUX TPOTEKaHUA XUMUYCCKUX peaKHI/Iﬁ.
peakuuii mo

MOTJIOIICHUIO U
BbIACJICHUIO DOHCPTUU




39 | 3akoH 3aKOH COXpaHEHHUSI 3HATh: ONpPENENECHHUE OHATUS Camoonpeenenne — OpPraHM30BHIBATH CBOK) y4E€OHYIO JEATETBHOCTD;
COXpaHeHHsT MAcChI BEIIECTB, «XUMHYECKOE YPaBHCHHCY; JIEMOHCTPUPYIOT OTBEYATh HA BOMPOCH YUUTEINS; YIaCTBOBAThH B
XAMHYECKHE yMEThb: 00BSICHATH 3aKOH MO3HABATEIBHBINA HHTEPEC U | TPYNIOBOM paboTe (Manasi Tpymmna, Kiacc); IPUMEHSIThH
Macesl ypaBHEHUH, COXpPaHEHHS MacChl BEIIECTB C MOTHBBI, HAITPABICHHbBIC HA | IpUEMBI paboThl ¢ HHGOpMaIHEil: OCYIEeCTBISATH
BCIIICCTB. K03 PULHEHTBI TOYKH 3pEHHS aTOMHO- U3yYEeHHE NPOrPaMMBI MIOMCK M OTGOP UCTOUYHMKOB HEOOXOMMOi
XuMHUYECKHe MOJIEKYJIAPHOTO YU CHHUS; MH(OPMAIMHU, CHCTEMATH3UPOBATH HH(POPMALIUIO
ypaBHEHHUS. COCTaBIATH yPaBHEHHUS
XUMHYECKUX pEaKkIuii Ha
OCHOBE 3aKOHA COXPaHEHHs
MacChl BENMIECTB.
40 | Xumudeckue 3aKOH COXpaHEHHUS 3HATh: ONpEeNeHUE NOHATHS CamoonpejeneHue — OpraHM30BHIBATH CBOK y4eOHYIO JEATENBHOCTD;
ypaBHEHUSL MAcChI BEIIECTB, «XUMHYECKOE YPABHCHHCY; JEMOHCTPUPYIOT OTBEYATh HA BOMPOCHI YUHUTEINS; YIaCTBOBATh B
XAMHYECKHE yMEThb: 00BSICHATH 3aKOH MO3HABATEIBHBINA HHTEPEC U | TPYNIOBOM paboTe (Manasi Tpymmna, Kiacc); IPUMEHSIThH
ypaBHEHUH, COXpPaHEHHS MacChl BEIIECTB C MOTHBBI, HAMIPABICHHbBIC HA | MpUEMBbI paboThl ¢ HHPOPMANHEH: OCYIIEeCTBIATh
K03 QHUIHEHTBI TOYKH 3pEHHS ATOMHO- U3ydeHHE NPOTPaMMBbI TMOUCK U 0TOOP MCTOYHMKOB HEOOXOAMMOI
MOJIEKYJIAPHOTO Y4EHHUS; MH(OPMAIMH, CHCTEMATH3UPOBATH HHPOPMALIUIO
COCTaBIATH ypaBHEHHUS
XUMHYECKUX pEaKkIuii Ha
OCHOBE 3aKOHA COXPaHEHHs
MacChl BENIECTB.
41 | Pacuersl BhI4ucieHus 1o YMETB: BBIIOJHATE PACYETHI T10 Camoonpe/ieneHne — OpraHM30BBIBATH CBOK) y4E€OHYIO JEATETBHOCTD;
o XUMHYECKAM XMMHYECKHM YPABHEHUSM Ha JEMOHCTPUPYIOT OTBEYATh Ha BONIPOCHI yIHUTENS; y4aCTBOBATh B
YPaBHEHHSIM MacChl, HAXOKIEHHE KOJIMIECTBA, MACChI MHTEIUIEKTyanbHbIE U IpynIoBoi paGote (Majnas rpynmna, KJaacc); IpUMEHATh
XUMHUHCCKIM o0BpeMa i WM o0beMa MPOIYKTA PEaKINH [0 | TBOPUYECKHE CIIOCOOHOCTH; pueMbI pabOoTHl ¢ HHpOPMAIIHEH: OCYIIEeCTBISTh
YPaBHCHUSM. KOJIMYECTBA OJHOTO U3 | KOJIMYECTBY, MACCE HIIM 00beMY OCO3HAIOT OTBETCTBEHHOE MOKCK ¥ OTOOP UCTOYHMKOB HEOOXOMMOi
TIPOYKTOB PEAKIN MCXOJTHOTO BEIECTBA OTHONIEHHE K 00yYEHHUIO MH(OPMAIMK, CHCTEMATH3UPOBATE HH(OPMAIIUIO
TI0 Macce UCXOIHOTO
BEILECTBA
42 Peakuum Paznoxenue, 3HATh: ONPE/ETICHHs TOHATHI CamoonpeneneHue — OpTaHNU30BBIBATH CBOKO YUECOHYIO NEATENbHOCTD;
Pa3TIOIKEHNA. KaTa/lu3aTophl, «PEAKIMN Pa3JIOKEHHS, JIEMOHCTPHUP YIOT OTBEYATh HA BOMPOCHI YYUTENs; y4aCTBOBATh B
(epMEHTBI, CKOPOCTh | «KATATM3ATOPBI», «(QEPMEHTBI»; MO3HaBATENbHBIH MHTEPEC M | IPYNNOBOI paboTe (Majas rpynmna, Kaacc); IpUMEHATh
peaKiuu YMETh: OIPEENATh PEaKIINN MOTHBBI, HATIPABJICHHBIC HA | MIPUEMBbI pabOTHI ¢ HHPOPMAIIHEH, OCYIIECTBIATH
Pa3IOKEHHS CPEN PEVIOKEHHBIX | U3YYEHHE TPOrPAMMBI MOMCK U 0TOOP UCTOYHUKOB HEOOXOIUMOI
PEaKIMiA, 3aMUCHIBATH YPaBHEHHS MH(OPMAIMH, CHCTEMATH3UPOBATH HH(POPMALIUIO
peaKuui pazIoKeHHsl.
43 | Peakuuu Peaxuun 3HATh: ONpE/IEIEHHUs OHATHI Camoornpe/ieieHue — OpraHM30BBIBATH CBOK Y4E€OHYIO JEATENbHOCTD;
COCIMHEHHS.. COeIMHEH U, «PEaKIMH COETMHEHHS, JIEMOHCTPUPYIOT OTBEYATh Ha BONPOCHI yYHUTENs; y9aCTBOBATh B
HEKATAJIUTUYECKHE, | «KATATUTHYECCKUE U MO3HABATENbHBII UHTEPEC U | TPYNIOBOI paboTe (Manas Tpynna, Kiacc); NpUMEHATh
HeoOpaTUMBbIeE, HEKATAITNTUYECKUEY, OOPATUMBIE | MOTHBBI, HATIPABJIEHHBIE HA | TPHEMBI pabOTHI ¢ MHPOPMAIHEH, OCYIIECTBIATh
oOpaTUMble 1 HEOOPATUMBIEY; M3ydeHHE NPOTPaMMBbI TIIOUCK ¥ OTOOP MCTOYHMKOB HEOOXOIMMOM

peaknnH, HEMOYKH
npeBpaleHUu N

YMETb: OPECIISThH PEaKINH
COCJIMHEHUSI CPEIH TIPETOKEHHBIX

nHPOpPMaNNH, CHCTEMAaTH3UPOBATh HH(OPMAIUIO




PEAKIIHH, 3aIMChIBATh YPABHEHHUS
peaKuuil COSAUHEHHS.

44 Peakuuu Peakiuu 3HATh OMPEACIICHUS TOHATHI CamoonpeneneHue — OpTaHU30BBIBATH CBOIO YUECOHYIO NESATENBHOCTD;
3aMeIleHus. 3aMelleHus, PO | «peaKLuy 3aMELIeHUS», «PAl JEMOHCTPUPYIOT OTBEYATh HAa BOIIPOCHI YUUTENS; y4aCTBOBATH B
AKTUBHOCTH AKTUBHOCTH METAIJIOBY; HHTENIEKTyalbHbIe U rpynmnoBoii padore (Majas rpymnmna, Kjiacc); IpUMEHITh
(HanpspkeHuit) YMETh: KIacCH(HIIUPOBATH TBOpPYECKHE CITIOCOOHOCTH; MpPUEMBI pabOTHI ¢ HH(pOPMAIUEH,: OCYIIECTRBIATh
METaJIJI0B XUMHUYECKHE PEaKIiH 110 YUCILY U OCO3HAIOT OTBETCTBEHHOE MOMCK U OTOOP MCTOYHUKOB HEOOXOJUMOI
COCTaBY UCXO/IHBIX BEIECTB U OTHOIIEHHE K 00Y4ECHHIO WH(pOpPMaNNH, CHCTEMAaTH3UPOBATh HH(OPMAIUIO
MPOAYKTOB PEAKLIUML.
45 | Peaknum Peaxiu oOmeHa, 3HATh OINPEAEIICHUS TOHATHI Camoonpenenexue — OpPraHU30BHIBATH CBOIO  y4E€OHYIO  JI€ATEIbHOCTH;
oGMeHa. peaxiuu «peakIy 00MEHay, «peaKIin JEMOHCTPUPYIOT OTBEYaTh Ha BOMNPOCHl YYUTENS; Yy4acTBOBaTh B
HeUTpanu3auuu HeHTpanuzanumy; HUHTEIEKTyaJbHbIE U TpymnmoBoil pabote (Mamas rpymnmna, Kiacc); IpUMEHSTh
YMETh: KIacCHPHUIPOBATH TBOpPYECKHUE CIIOCOOHOCTH; mpueMbl paboTBl ¢ WHpOpMAIUEH, OCYIIECTBIATH
XUMHUYECKHE PEAKIIMH 110 YHUCTY U OCO3HAIOT OTBETCTBEHHOE MOMCK W  OoTOOp  HCTOYHHUKOB  HEOOXOAMMO
COCTaBY UCXOJHBIX BELIECTB U OTHOIIECHHE K 00 YICHHUIO nHOpMAIIMH, CHCTEMAaTU3UPOBATh HH(OPMAITHIO
MIPOAYKTOB PEAKLIUH; UCIIONb30BATh
TaOJUIIBI PACTBOPUMOCTH IS
OIIPEIEIIEHUS] BOSMOKHOCTH
MPOTEKaHMs peakimii oOMeHa
46 [IpakTrueckas [IpuzHaku YMETb: BBINOJHATH IPOCTEHIINE | IEMOHCTPUPYIOT OpTaHMU30BBIBATH CBOIO YUCOHYIO NEATENBHOCTD;
pabora Ne 4 XAMUYECKUX PEaKuuii: | JeHCcTBUSA ¢ 1abopaTOPHBIM WHTEIEKTYyaJbHbIE U OTBEYaTh Ha BOIIPOCHI yUUTEJs; y4aCTBOBATh B
110 TeMe ras, OCaJoK, 3arax, O60£)yI[OBaHI/IeM; Ha0JI01aTh 32 | TBOpPYECKHE CIOCOOHOCTH; rpymmnoBoi padore (Manas rpymna, KJIacc); IpUMEHATh
W3MEHEeHHe I[BETa, | CBOMCTBAMHU BEIIECTB U OCO3HAIOT OTBETCTBEHHOE npueMbl paboThl ¢ HHpOpMalMel, OCyIeCTBIATh
«ITpu3Haku CBEYEHHE. SBJIEHUSAMH, NPOUCXOJALIMMH C | OTHOLIEHHE K 00y4EHHIO HIOMCK M OTGOP UCTOUYHMKOB HEOOXOAMMOi
XUMHUYECKUX BellleCTBAMHU; OIUCHIBATH WH(pOpPMalNH, CHCTEMAaTH3UPOBATh HH(OPMAIUIO
PEaKIIHii» SKCHEPUMEHT C IOMOIIBIO
(40 MuHyT) €CTECTBEHHOTO (PYCCKOTO WIH
POIHOrO) s3bIKa U SI3bIKA
XUMHU; AeNaTh BBIBOJBI 110
pe3ynbTaTaM OIpoOBEAEHHOTO
JKCIIEPUMEHTA
47 0O0600menue dusznyeckue 3HATh OMNpeeJIeHUs NOHATUI CamoonpenenesHue — OpTaHHW30BHIBATH CBOIO  yYEOHYH  JIESATEIBHOCTE;
U CHCTeMaTh- | ABJICHHL, «peaxuuu oOMeHay, «PEeaKInuu JEMOHCTPUPYIOT OTBEYaTh Ha BOINPOCHl YYUTENS; Yy4YacTBOBaTh B
. | XuMHueckue HeUTpaiu3auum», WHTEJIEKTYyaJbHbIE U rpynmoBoii pabore (Mamas rpymnma, Kiacc); IpUMEHSITh
3allyst SHaHMH peakuuu, peakuuu yMETh: KIIacCU(PUIHPOBATH TBOpPYECKHUE CIIOCOOHOCTH; mpueMbl paboTel ¢ WHpOpMAIMEH, OCYIECTBIATH
110 TEME COEAMHEHUS, XUMHUYECKUE PEAKIUU 110 YUCIY | OCO3HAIOT OTBETCTBEHHOE MOMCK M  OTOOp  HMCTOYHHUKOB  HEOOXOAMMOM
<<I/13M6H6HI/IH, HEKaTaJINTHIECKHUE, M COCTaBY MCXOJHBIX BCIICCTB OTHOIIECHHE K 00yICHHUIO nHpOpMaNH, CHCTEMAaTU3UPOBATH HH(OPMAITHIO
IIPOUCXOOAIINA Heo6paTI/IMBIe, " IPpOAYKTOB pCaKlnHu,
e ¢ oOpaTuMsbIe TEIoBOMY 3QdeKTy,
BeLECTBAMIY peakIuu, peaKkIuu HaIpaBJICHUIO IPOTEKAHUS

obMeHa, peakuu
HEWTpalIu3aluy,
peakuuu 3aMelIeHus,
PSAA AKTUBHOCTH
(HampshK eHUIA)

peaxkuuu, y4acTHIO
KaTalu3aTopa; UCIONb30BaTh
Ta0JUIy PACTBOPUMOCTH IS
omnpeJiesIeHUs: BO3MOXKHOCTH
MPOTEKAaHMs PeaKIuidi oOMeHa,




MCTaJIJIOB

3IIEKTPOXUMHUYECKUM PsJL
HanpspKeHUH (aKTUBHOCTH)
METaJI0B

48

Kontponpnas
pabota Ne 4
10 TEMeE
«3meHeHUs,
MPOUCXOJSAIIHN
ec
BEILIECTBAMU»
(40 muHYT)

dusnyeckue
SIBJICHUS,
XUMHYECKHE
peakunu, peakinu
COE/INHEHHS,
HEKaTaJINTUYECKUE,
HeoOpa-THUMBIE,
oOpa-TuMbIe
peaxuuu, peakuuu
o0Me-Ha, peakIuu
HeWTpanuzauuupeax
UM 3aMELICHUS,
psiI aKTUBHOCTH
(HampsKeHHH )
METaJIOB

YMETh: COCTaBIATh YpAaBHEHHUS
XUMHMYECKUX PEaKLUi Ha
OCHOBE 3aKOHA COXpaHEHHS
MaccChl BEIIECTB;
KJaccu(puIMpOBaTh
XUMHYECKUE PeaKkLuu 1Mo
Pa3INYHBIM NIPU3HAKAM,
HCII0JIB30BaTh TaOIumy
PacTBOPUMOCTH IS
OTIpEICIICHHSI BO3MOXKHOCTH
MPOTEKaHMs peaKuii oOMeHa;
3JIEKTPOXUMHUYECKUHN psIa
HaInpsoKeHUH (AKTUBHOCTH)
METaJJIOB; IPOBOAUTH PACUETHI
110 XUMHUYECKUM YPaBHEHUAM
Ha HaXOXJICHHE KOJIMYECTBA,
Macchl MU 00beMa MPOoIyKTa
peakuuu

Camoonpenenenue —
JEMOHCTPUPYIOT
HHTCIJICKTYAJIbHBIC U
TBOpYECKHE CIIOCOOHOCTH;
OCO3HAIOT OTBETCTBEHHOE
OTHOIICHHE K O0YICHUIO

OpraHMU30BLBIBATH CBOIO yqe6Hy}o JACATCIBbHOCTD,
OTB€YAaTh Ha BOIPOCHI YUUTECJIA; IPUMCHATH NIPUEMbL
paboThl ¢ nHpOpMaLMel, CHCTEMAaTH3UPOBATh

WH( OpMaIHIO

PA3JIEJI Ne 6: PacTBopenne. PacTtBopsl. CBoiicTBa pacTBOPOB 3J1eKTPoauTOB (18 yacoB)

49 AHanuz PactBop, 3HATh ONpEJEJICHUs IOHATUI CamoornpeneneHue — OpTaHM30BHIBATH CBOIO YUEOHYIO ACATEIBHOCTD;
KOHTPOJIBHOM TUAPATEI, «pacTBOP», «HACHIIIEHHBIN JEMOHCTPUPYIOT OTBEYATh HAa BOIIPOCHI YUUTEN; y4aCTBOBATH B
6 HACBIIIIEHHBII pacTBOp», HEHACHIIIEHHBII MO3HaBaTENbHBIA UHTEPEC U | TPYNINOBOM paboTe (Maynas rpymnmna, Kjacc); IpUMeHATh
PabOTBL. pacTBop, pacTBOp», «MEPEeChIeHHBII MOTHUBBI, HaIIPAaBJIEHHBIE HA npueMbl paboThl ¢ HHPOpMALHEl, OCYIECTBISATh
PacTtBOpUMOC | penacemmenmit pacTBOpP», «PacTBOPUMOCTEY; U3yYEeHHEe IPOrpaMMBbI [OMCK U OTOOP UCTOYHUKOB HEOOXOIUMOMU
Thb. Tune! | pacrsop, YMETh: ONPEAEIITh MHpOpPMaNNH, CHCTEMAaTH3UPOBATh HH(OPMAIUIO
pacTBOpoOB MEPECHIILEHHBII pacTBOPUMOCTH BELIECTB
pacTBop C UCIIOIB30BAaHUEM KPUBBIX
pacTBOPHMOCTH
50 | DyekTpoUTHY | DTEKTPOIHTEL 3HATH OINPEACIICHNS TOHATHI Camoonpenenenue — OpPraHU30BHIBATH CBOIO yUEOHYIO IESITEIbHOCTS;
ecKas HEANEKTPOIIUTBI, «QIEKTPOIUTHYECKAS JEMOHCTPUPYIOT OTBEYaTh HAa BOIPOCHI YUYUTENS; y4aCTBOBATh B
JNEKTPOIUTHYECKAS JHCCOLALIUST», «ATIEKTPOIUTED, MMO3HABATENbHBII HHTEPEC U | TPYNIIOBOI paboTe (Manas rpymnmna, Kiacc); IpUMEHATh
Auccoruania JCCOLMALINS, HEAEKTPOIIUTBIY; MOTHUBBI, HaIIPABJICHHBIE HA pueMbl paboThl ¢ HHpOpMaluel, OCyIeCTBIATh
JITIOND, CTETICHb YMETB COCTABIIATh yPaBHEHHS HU3y4EeHHE IPOTrPaMMBbI MTONCK U OTOOP MCTOYHUKOB HEOOXOIUMOM
JWCCOLIMALINH, JCCOLIMALINA OCHOBAaHHH, KHCIIOT, nHPOpPMaNNH, CHCTEMAaTH3UPOBATh HH(OPMAIUIO
accoIyaIys conen
51 | IMonoxxkeuus Honpl, crenens 3HATh OIPEIEIIEHUS] IOHATUI Camoornpenenenue — OpTaHU30BHIBATH CBOIO YUEOHYIO ACATEIBHOCTD;
TeopuH JCCOLIMALINH, «CTENEHb NUCCOLUALINY, JEMOHCTPUPYIOT OTBEYATh HAa BOIIPOCHI YYUTENA; y4aCTBOBATh B
CIJIbHBIC «CHJIbHBIE JIEKTPOJIUTEIY, «cabble | MO3HAaBaTENbHBIA HHTEPEC U | TPYNIOBOM paboTe (Maynas rpymnmna, Kjacc); IpUMEHSITh
STCKTPOIUTIC | 1) o 1a6ere SIIEKTPOIHUTHD), KKATHOHBDY, MOTHBBI, HallpaBJICHHbIE HA pueMbl paboThl ¢ HHpOpMalMen, OCYIeCTBIATh




CKOIl 3NEKTPOITUTHI «AHHOHBIY, KKUCIIOTHD», H3ydeHHUe MPOrpaMMbl MOUCK U OTOOP UCTOYHUKOB HEOOXOIUMOM

«OCHOBaHHUSI», «COINY; WHpOpPMaINH, CHCTEMAaTH3UPOBATh HH(OPMAIUIO
Jucconuanmu

YMETB: COCTABJIATh YPAaBHCHU S

AIEKTPOIUTUYECKOM TUCCOLUALIN

KUCJIOT, OCHOBaHUM U COJIeH;

WUTFOCTPUPOBATH MPUMEPAMU

OCHOBHBIE [OJIOKEHUSI TEOPHU

MEKTPOIMTHYECKON JIMCCOLMAIINH,

52 | YpaBHeHus Peaxiu oOmeHa, YMETh COCTaBJIATh YPaBHEHUS Camoornpenenenue — OpPraHU30BHIBATH CBOIO YYEOHYIO IESTEIbHOCTS;
peaKuii UAyIIHeE 10 KOHIA. XUM. PEaKIHUH B MOJICKYJISIPHOM, JEMOHCTPUPYIOT OTBEYATh HA BOIIPOCH YUHUTEIS; yIaCTBOBATH B
HOHHOLO 3aruch ypaBHeHHit TIOJTHOM M COKPAIIEHHOM HOHHOM | MO3HABATEIbHbI HHTEPEC U | IPYIIIOBOH pabore (manas rpynia, KJlacc); IPUMEHSTh

peaiii(Monexynsp | BHme MOTHBBI, HAllpaBJIEHHbBIC HA | MpHEMBl pabOTHl ¢ MHPOpMaLHel, OCYIEeCTBIATh
oOMeHa. ’ N3ydeHUE MPOrPaMMBbI MTOUCK U OTOOP MCTOYHUKOB HEOOXOIUMOM
HBIX ¥ HOHHBIX).
0 ) nHOpMAIIMH, CHCTEMAaTU3UPOBATh HH(OPMAITHIO

53 | YpaBHeHus Peaximu oOmeHa, YMETh COCTABJIATh YPAaBHECHUS Camoomnpenenenue — OpPraHU30BHIBATH CBOIO YUCOHYIO IESTEIBHOCTS;
peaKquI MOYIIMC 010 KOHIA. XHUM. peaKHI/Iﬁ B MOJIEKYJISIPHOM, ACMOHCTPHUP YIOT OTBE€YATh HA BONPOCHI YYMUTECIIs, y4aCTBOBATh B
HOHHOLO 3armich ypaBHeHHii TOMHOM H COKDAIIEHHOM HOHHOM | 103HABAaTENbHbIH HHTEpEC M | IPYNIoBOH pabore (Manas rpynna, KJ1acc); IPUMCEHSTh

peaxmi(Monexymsp | Bee MOTHBBI, HAIIPaBJIECHHBIE HA | NIPHEMBI pabOThHI ¢ HHPOPMALHEH, OCYIECTBIATh
obmeHa. ‘ U3yueHHE NPOrpaMMbl HOMCK ¥ OTOOP UCTOUHMKOB HEOOXOAMMOi
HBIX H HOHHBIX). nH(pOpMaNH, CHCTEMaTH3UPOBATH HH(OPMAITHIO

54 | IIpaktuueckas | Peaxium oOmena, 3HATb: YCIIOBHS MPOTEKAHUS Camoomnpenenenue — OpPraHU30BHIBATH CBOIO YUEOHYIO IESTEIbHOCTS;
pabora Noe 5 | miyumue 1o KoHua. peakIuii HOHHOTO OOMEHa 110 JEMOHCTPUPYIOT OTBEYATh HA BOIPOCH YUHUTEIS; yIaCTBOBATH B
o TeMe | 3amich ypasHeHuii KOHIIa, MO3HABATENbHBIN HHTEPEC U | TPYNIIOBOIl paboTe (Manmas rpymmna, Kiacc); IpUMEHATh

peaKITHi B YMETb COCTaBJISITh YPaBHEHUS MOTHBBI, HAIIPAaBIECHHBIE HA | MPUEMBI pabOTHI ¢ HHPOpPMALHEH, OCYIECTBIATh
«HonHble XMM. Kyl B MOJIEKYIISIPHOM, | M3yYeHHE MPOrPaMMEbI IOUCK U 0T6OpP MCTOYHHKOB HEOOXOAMMOi
MOJIEKYISIPHOM U «
pCaKum». yAp TIOJTHOM U COKpaleHHOM MOHHOM UH(OpPMALMHU, CHCTEMATU3UPOBATE HH()OPMALHIO
WMOHHOM BHJIE. BUIC.

55 | Kucnorel, wux | Onpenencuue 3HATh: COCTaB, HA3BaHMSI, Camoormnpenenenue — OpPraHU30BBIBATH CBOI YYEOHYIO IESITEIbHOCTS;
KJ'IaCCI/I(I)I/IKaI_II/I KHCIIOT, KaK Kinaccu(uUKaImio, BaXHeHe JEMOHCTPUPYIOT OTBEYaTb Ha BONPOCH! YUYUTEIIS; y4aCTBOBATH B
S ¥ CBONCTRA JJIEKTPOIIUTOB, X CBOICTBa KHCIIOT. M03HABATENbHBIN UHTEPEC U | TPYNIIOBOI paboTe (Manas rpymnmna, Kiacc); NpuUMeHsATh

JICCOLHALIHS. YMETb: 3aIIMCHIBATh yPABHEHHMS MOTHBBI, HallpaBJIEHHbIC HA | NIPHEMBI pabOTHl C MHPpOpMaLMel, OCYIEeCTBIATh
Knaccudukarys peaKIuii, XapaKTepHu3yIoIue H3y4eHHUE MPOrpaMMBbl MTOMCK U 0TOOP MCTOYHUKOB HEOOXOIUMOM
KHUCIIOT. CBOICTBa KHCIIOT. MHPOpPMaNNH, CHCTEMAaTH3UPOBATh HH(OPMAIUIO
Bsaumogeiicteue

KHCIIOT C METAJUIAMH,

OKCH/IaMH METaJLIOB,

OCHOBaHMSIMH.

Peaxnnu

HEUTpanu3aum.

56 | OcHoBanus, ux | Onpenenetue 3HaTh: COCTAB, HA3BaHMS, Camoomnpenenenue — OpPraHU30BHIBATH CBOI0 YIEOHYIO NESITEIBbHOCTD;
KIaccu(uKarm OCHOBaHMH, KaK KJIacCU(UKALNIO, BaKHEHIINeE JIEMOHCTPHPYIOT OTBEYaTh HA BOIPOCH YUUTEINS; yIaCTBOBATh B

3JIEKTPOJIUTOB, UX

CBOMCTBA OCHOBAHHH.

HUHTCJJICKTYaJIbHBIC U

IpyYINoBoi paboTre (Manas rpymnmna, KjJacc); IpUMEHITh




s Y1 CBOICTBa

JICCOILHALIMSL.
Knaccudukarus
OCHOBaHUH.
Bzaumoneiicteue
OCHOBaHUMH C
KHCJIOTaMH, COJISIMH,

YMETb: 3alIMChIBATh YPaBHEHUS
peakiuii, XxapakTepu3yrouiue
CBOMCTBa OCHOBaHUM.

TBOpPUYECKHE CTIOCOOHOCTH;
OCO3HAIOT OTBETCTBEHHOE
OTHOIICHHE K 00YUCHHIO

pueMbl paboTHl ¢ HHpOpMaIel, OCYIIECTBIATh
MOMCK ¥ OTOOP MCTOYHUKOB HEOOXOAMMOMN
MHpOpMalNH, CHCTEMAaTH3UPOBATh HH(OPMAIUIO

OKCH/IaMH
HEMETaJIJIOB.
Paznoxenue
HEpPaCTBOPHUMBIX
OCHOBaHUH.
57 | Okcuppl, ux | CoctaB OKCHIOB, X | 3HATH: COCTAB, HA3BAHMS, CamoornpeneneHue — OpTraHU30BHIBATH CBOIO YUCOHYIO ACATECIBHOCTD;
KJ_IaCCI/I(bI/IKaHI/I Kﬂaccﬂ(l)p[}(aup[;{; KJ'Ia(jCI/Iq)I/IKaI_[I/IIO, BaXXHCHUIIINEC JEMOHCTPUPYIOT OTBC€YATh I\-‘Ia BOIIPOCHI YYUTCIIA; YH1aCTBOBAThH B
o M CBOMCTRA. OCHOBHBIE 1 CBOWCTBA OKCHIIOB. HHTEIIEKTyalbHbIE 1 TpymnmoBoii pabore (Mamas rpynia, KJIacc); IpUMEHSATh
KHCITOTHBIC. YMETb: 3aMHACHIBATH YPABHEHHA TBODTECKHE CIOCOBHOCTES MpueMbI paboTHl ¢ HH(OpMaITHeH, OCYIIECTBIATE
. peaxuuii, XapaKTepHu3yIoIne MOMCK ¥ OTOOP HCTOYHHUKOB HEOOXOIMMOM
CrolicTBa KCIOTHEIX CBOIICTBA OCHOBHBIX M KHCIOTHBIX | OCO3HAIOT OTBCTCTBCHHOC nH(pOpMaNH, CHCTEMaTH3UPOBATH HH(OPMAITHIO
Y OCHOBHBIX OKCHJIOB. OTHOIICHHNE K 00Y4CHHIO
OKCH/JIOB.
58 | Coun, ux | Omnpenenenue coneil, | 3HaTh: COCTaB, HA3BaHUS, CamoonpeneneHue — OpraHM30BHIBATH CBOIO YUCOHYIO JACATEIBHOCTD,
Knaccuuary | KaK IEKTPOTHTOB, Ba)KHEHIIME CBOWMCTBA COJICH. JEMOHCTPUPYIOT OTBEaTh Ha BONPOCH! YIHTENA; YHaCTBOBATH B
o UX JTUCCOLMANNSL. YMETb: 3alUCHIBaTh YPaBHEHUS WHTEIJIEKTyaJbHbIE U rpynmoBoit pabore (Manas rpyrmnmna, Kiacc); IpUMEHSITh
1 1 CBOUCTBA. Bzanmopeiicteue peakIuii, XapaKTepHu3yroLue TBOpUYECKHE CIIOCOOHOCTH; npueMbl paboThl ¢ HHpOpMaluel, OCyIIEeCTBIATh
CoJIeH ¢ MeTaJlTaMH, CBOWCTBa COJICH, IPEICKa3hIBaTh | OCO3HAIOT OTBETCTBEHHOE MOUCK ¥ 0TOOP UCTOYHHUKOB HEOOXOIMMOM
C COIISIMH, BO3MOXHOCTH ITPOTCKAHUS OTHOIICHHE K O0YICHUIO nH(pOpMAIINH, CHCTEMAaTU3UPOBATH HH(OPMAIIHIO
KHCIIOTaMU, peaxuuu.
MIETI0YaMH.
59 | I'emeruueckas | [Housarue o TTIOHUMATh U YMETh CamoormpeneneHue — OpTaHHU30BHIBATH CBOIO YUCOHYIO ACATEIBHOCTD;
CB3b  MEXKIY TCHETHYECKOH CBS3M | NEMOHCTPHPOBATH TEHETHIECKYIO | TEMOHCTPUPYIOT OTBEHaTh Ha BOMPOCH! YYHTENA; yHaCTBOBATL B
Y TeHETUIEeCKUX CBSI3b MEXAY KJIacCaMH HEOpT. WHTEIJIEKTyalbHBIE U TpyNmoBoil pabore (Manas rpymnma, Kjacc); IpUMEHATh
Kiraccamu psmax METajuIoB H BEIIIECTB, 3aIMMCHIBATh YPABHEHUS | TBOPUYECKHE CIIOCOOHOCTH; mpueMbl paboTHl ¢ HHpOpMaIel, OCYIIECTBIAT
HCOPTAHUYECCK | yemeramnios peakIuii K cXeMaM CBSI3H. OCO3HAIOT OTBETCTBEHHOE HOMCK M OTOOP UCTOUHMKOB HEOOXOAMMOi
MX BCHICCTB. OTHOIICHHE K 00YUCHHIO uHpOpMallMM, CHCTEMAaTH3UPOBATh HH(OPMAIIUIO
60 | IIpakTuueckas | CBOWCTBA pacTBOPOB | YMETh MPOBOIMTE PEAKLIHMH, Camoornpenenenue — OpTaHHU30BHIBATH CBOIO YUEOHYIO ACATEIBHOCTD;
pa60Ta No 6 | 27I€KTPOIHTOB: XapaKTEPHBIE I KUCIIOT, JEMOHCTPUPYIOT OTBEYaTb HA BONPOCH! YUYUTEIS; IPUMEHATH IPUEMBI
KHCIIOT, COJIeH, OCHOBaHUH, OKCHJIOB, COJIEH, UHTEJUIEKTyalbHbIE U pabothl ¢ nHpopMalLuel, CHCTEeMAaTU3UPOBATh
1o Teme OCHOBaHMH, OKCHUIOB. | paboTaTh 10 HHCTPYKTHBHBIM TBOpYECKHE CIIOCOOHOCTH; WH(OpMaIIHIO
«YcnoBus VpaBHeHus peakluii | KapTaM. OCO3HAIOT OTBETCTBEHHOE
NPOTCKaHUS MOHHOr'0 00MeHa. OTHOIIEHHE K 00Y4ECHHIO
peakiuit [paeuna no Tb.
MEXIY
pacTBOpaMu
3JIEKTPOJIUTOB

» (40 MuHYT)




61 0O0600menue wu | Knaccuduxanus u 3HaTh: CBOMCTBA BEILLECTB Camoornpenenenue — OpTaHHU30BHIBATH CBOIO YUEOHYIO ACATEIBHOCTD;
CHCTEMATHU3aIl XapaKTepHbIe OCHOBHBIX MU3YYEHHBIX KIJIACCOB. JTEMOHCTPHPYIOT OTBE€YaTh HA BOIPOCHl YUYUTENS; y4aCTBOBATh B
A9 3HARMGE IO CBOHCTBA KHCIIOT, YMET: 3allMCHIBATS YPABHEHUS MHTEIUICKTyalIbHbIC 1 rpyHHOBOM6pa60Te (manas rpynna, KJIacc); IpUMEHSATh

COJIeH, OCHOBaAHNU CaKIIMU, XapaKTepus3 ux IIPUCEMBbI PaOOThl C UHPOpMaLIUCHU: OC C€CTBJIATH
TeMe ’ i p uIl » Xap PH3YIOI TBOpPYECKHUE CIIOCOOHOCTH; p p bopman yi .
OKCHJIOB. YPaBHCHHS | CBOMCTBA BELIECTB OCHOBHBIX MOUCK M OTOOP UCTOYHHKOB HEOOXOAMMOit
o o H T OTBECTCTBCHH
«CBoiicTBa peaxnuit HOHHOTO H3yYEHHBIX KJIACCOB, OCO3HAIOT OTBETCTBCHHOC UH(pOpPMAIINU, CHCTEMAaTH3UPOBATh HH(OPMAIIHIO
PacTBOPOB oOMeHa [POM3BOJUTH PACYETHI IO OTHOUICHUE K 00Y4EHHIO
JJIEKTPOJIMTOB YPABHCHIIM.
»

62 | KonrpombHas Knaccudukanus u 3HATh: CBOICTBA BEIIECTB CamoomnpeseneHue — OpPTaHHU30BBIBAThH CBOI YUCOHYIO EATEIbHOCTH;
paGora Ne 5 XapaKTepHbIC OCHOBHbIX M3YYCHHBIX KIIACCOB. JeMOHCTPHPYIOT OTBEYaTh HA BOMPOCHI YUUTENS; IPUMEHATH IPHUEMBI
o Teme | CBOUCTBA KHCIOT, YMETb: 3aITHChIBATD YPABHEHNS WHTEIUIEKTYalbHbIE H paboThl ¢ nHGOpMaLHUei, CHCTEMaTH3UPOBATh

. coJeii, OCHOBaHHH, peakumii, XapaKTepU3yIOLIHX 6 . UH(OpMAIIHIO
«CBoiicTBa . TBOPYECKHUE CIIOCOOHOCTH;
OKCHJIOB. YPaBHEHUs | CBOMCTBA BELIECTB OCHOBHBIX
pacTBOpPOB peaKiuii HOHHOTO W3yYEHHBIX KJIACCOB, OCO3HAIOT OTBCTCTBCHHOC
SJIEKTPOJIMTOB obMeHa TIPOU3BOIUTH PACUETHI 110 OTHOLICHHE K 00y4CHMIO
» (40 MUHYT) YpaBHEHUSIM.
63 | Agaius [loHsTHA OKUCINTEND | 3HATH: ONpeeIeHHE TOHATHIH Camoonpenenenue — OPTaHU30BBIBATh CBOIO YU€OHYIO EATENbHOCTD;
= 1 BOCCTAaHOBUTCIIb, OKHUCIIMTCIIb U BOCCTAaHOBUTCIIb, JAEMOHCTPHU T OTB€YATh HAa BOIIPOCHI YUHUTCECIIA, YUHAaCTBOBAThH B

KOHTPOJIBHON yioT , Y Y

AGOTEL OKHCIICHHE U OKHCJICHHE W BOCCTAHOBJICHHE. MO3HABATEIBHBINA HHTEPEC U | TPYNMIOBOI paboTe (Manasi Tpymmna, Kiacc); IPUMEHSTh
p ' BOCCTAaHOBJICHHUC, METb: COCTABJISATH DJIEKTPOHHBIN MOTHBBI, HAIIPABJICHHBIC Ha IIPUCMBbI a6OTI)I C HH(PO MaHHeﬁ: OCYIICCTBJIATH
O ’ y

KUCIUTEIBHO | veron snekTpoHHOro | GamaHc K MpOCTeHIIMM U3ydEeHHE NPOrpaMMBbl TMOUCK U 0T6OP MCTOYHMKOB HEOOXOAMMOIH
-BOCCTAaHOBH- OarnaHca. YpaBHEHMSM peakLuil. WH(pOpPMalNH, CHCTEMAaTH3UPOBATh HH(OPMAIUIO
TEIILHBIE
pCakuuu

64 | Oxucourenpuo | CocraBnenue YMETh: PACCTaBIISITh CamoomnpeseneHue — OpPTaHU30BBIBATH CBOI YUCOHYIO NEATEIbHOCTH;

-BOCCTAHOBH- ypaBHenuit OBP KO3 PHUIHEHTHI B IPOCTEHIINXK JEeMOHCTPUPYIOT OTBEYaTh HA BOMPOCHI YUUTENS; y4aCTBOBATh B
METOIOM OKHCJI.- BOCCT. IpoLeccax MO3HABATENBHBI HHTEPEC U | IPYIIOBOIl paboTe (Majas rpyIma, Kjiacc); IpUMEHATh
TEIILHBIE ) ;
3NIEKTPOHHOTO METOZOM 3JTEKTPOHHOTO MOTHBBI, HAMPABJICHHBIC HA | MIPHEMBI pa0OTHI ¢ HH(POPMALIMEH: OCYIIECTBISATh
peaxknuu Oananca. Oayanca U3yYCHHUE IPOrpaMMbl MIOUCK M OTOOpP HCTOYHHKOB HEOOXOAUMOI
p
UH(pOpPMALIMH, CUCTEMaTU3HPOBATh HH( OPMALIUIO

65 | CgoiicTBa OBP, 3HATh ONPE/IeTICHUS TOHATHH CamoonpeneneHue — OpPTaHHU30BBIBATh CBOI YUCOHYIO NEATEIbHOCTB;

OKCHIOB BOCCTaHOBJICHUE, «OKHCIATEIIBHO- JeMOHCTPUPYIOT OTBEYaTh HAa BOIPOCH YUHUTEINS; y4aCTBOBAThH B
b v v

OCHOBAHMI OKHCIICHHE, BOCCTaHOBHTEIIBHBIC PEAKLIIID, MO3HABATENBHBI HHTEPEC U | IPYIIIOBOIl paboTe (Majas rpymmna, Kjacc); IpUMEHATh

> BOCCTaHOBHTEJIb, «OKHCIIATENbY, «BOCCTAHOBUTENEY», | MOTHBEI, HAIIpaBJIICHHBIE HA | MIPHEMBI paboTHl ¢ HH(PpOPMaLHel: OCYIIEeCTBIATh
KHCJIOT, COJICH | okucnurens «OKHCIICHHE», «BOCCTAHOBIICHHE»; | U3yYEHHE IPOrPaMMBbl HOMCK M OTOOP UCTOUHMKOB HEOOXO0AMMOii
B CBCTC JIOJDKHBI YMETh COCTaBJIATH nHpOpMaNH, CHCTEMaTU3UPOBATH HH(OPMAITHIO
OKUCJIUTEIILHO- YpaBHCHUA OKUCIIUTEIIbHO-
BOCCTAHOBUTEI BOCCTAHOBUTCIIBHBIX peaKHPIﬁ,

HCITONB3YS METOJT SJIEKTPOHHOTO
BHBIX
. OasaHca, ONpeeNnaTh OKUCIUTENb

peaxknun 1 BOCCTaHOBHUTENIb, TIPOLIECCHI

OKHMCJICHUA 1 BOCCTaHOBJICHU .




66 O000uieHe u OcHOBHBIE TOHATHS | 3HATh: cOCTaB, kiaccudukamuio | CamoomnpenencHue — OpTaHHU30BHIBATH CBOIO YUEOHYIO ACATEIBHOCTD;
CI/ICTeMaTI/I3aH Kypca nu CBOﬁCTBa OCHOBHBIX KJaCCOB IleMOHCTpI/IpyIOT OTBCYATH HaA BOl'[pOCI)I y‘II/ITeHH; yqaCTBOBaTB B
s 3HAHWH 110 HeopraHu4eckas W3Y4YEHHBIX BEIIECTB HHTCIICKTYaIbHbIC H rpynmnoBoi paboTe (Manas rpymmna, Kjiacc); IpUMEHSTh
XUMHU S YMETh. pacno3HaBaTh KJIACCHI . npueMbl paboThl ¢ HHpOpMaIuei: OCyIIeCTBIsATh
K CV XUMHUHU TBOpquKI/Ie CHOCO6HOCTI/I, o
yp y BCUICCTB, HUIUIIOCTPUPOBATDH IIOUCK U 0T60p HNCTOYHUKOB HeO6XO[[I/IMOI/I
N 0CO3HAIOT OTBETCTBEHHOE
CBOMCTBA KaXXJ10ro Kjacca nH(pOpMAIMH, CUCTEMAaTU3UPOBATH UH(OPMAITUIO
BEIIECTB, noarBepxkaarp | OTHOUICHHE K 00y4eHHIO
YpaBHEHUSIMU peakuuii
67 | Peseps
68 | Peseps
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