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IosicHUTe/IbHASA 3aANIMCKA
Pabouas nmporpamma y4yebHOro npenmMera «XMMHUs» Ha YpOBHE cpeqHero oluiero oOpa3zoBaHUs
pa3paboTaHa B COOTBETCTBHUH C:
- denepanbHbIM TOCYJApPCTBEHHBIM 00Opa3oBaTeNbHBIM CTAHIAPTOM CpEIHEro OOIlero
obOpazoBanus. YTBepxkaeH Ilpukazom MunoOpaayku Poccum ot 17.05.2012 Ne 413 «O6
YTBEpkACHUU (eiepalibHOTO TOCYIapCTBEHHOI0 00pa30BaTeIbHOrO CTaHAapTa CPEeIHEro OOIIETo
00pa3oBaHus» C U3BMEHEHUSIMU;
HA OCHOBe:
— TpeOOBaHUII K pe3yibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeNbHON MPOrpaMMBI
ocHoBHOT0 0611ero oopazoBanuss MOY «COILL»m.[Iprno3éphbrii;
€ y4eToMm:
- MIPUMEPHON OCHOBHOM 00pa30BaTeIbHONW MPOTrpamMMbl CPEAHEro OOIIero 0Opa3oBaHUS,
0/100peHHON (eepaTbHbIM YU4eOHO-METOAUYECKUM OOBEIMHEHHEM 110 00IIeMy 00pa30BaHUIO
(mpotokon ot 28 utons 2016 r. N 2/16-3);
paboueii [Iporpammel Boctiutanus MOY «COLL»m.IIprno3épHblii - ¢ pexoMeHIanHsIMH aBTOPCKOI
nporpaMmbl «Xumus». Paboune mporpammel. [lpeamernas munus yueonukos O. C. [abpuensna, W. T.
OctpoymoBa, C. A. Ciagkoa. 10-11 knaccel: yueOHOenocooue /it 001e00pa3oBaTeIbHBIX OpraHU3allHii
/ 0. C. T'abpuensH, C. A. CnankoB — M.: [Ipocsemenue, 2019.
¢ BO3MOKHOCTAMU JuHuu Y MK:
- ['abpuensn, O.C. O. C. I'abpuensn, C. A. Cnagkos, U. I'. Octpoymo, Xumus. 10 kiacc: y4eO.
JUIst 00111€00pa30BaTENbHbIX YUPEKICHHH,
- O.C. T'abpuensn C. A. Cnagkos, U. I'. OctpoymoB, Xummus. 11 kiacc.

Lenu peanu3anuu NporpaMmbI:

1) (popmupoBaHHe €CTECTBEHHO-HAYYHON KapTUHBI MUpPa, B KOTOPOU CUCTEMA XUMUYECKUX
3HAHHUH SIBIISICTCS €€ BaXKHEHIIINM KOMIIOHEHTOM;
2) pa3BUTHE WHTEIJIEKTYaJIbHOTO W HPAaBCTBEHHOI'O IIOTEHLHANA CTapIlUICKIACCHUKOB,

dbopMUpOBaHHE Y HHUX OKOJOIMUYECKH TpPaMOTHOTO B Y4eOHON U mnpodeccuoHaNbHON
JAeATEeJIbLHOCTH, a TAKIKe B OBITY;

3) OCO3HAHHWe Y CTapLIEKJIACCHUKOB HEOOXOJIMMOCTH B Pa3BUTUU XUMHH U XUMHYECKOH
IPOMBIIIJICHHOCTH, KaK MPOU3BOAUTEIBHOM CHIIbI 00IIECTBA;

4) NOHMMAHHe HEOOXOAMMOCTH 0€30MacHOro oOpalleHus C BEIIECTBAMU M MaTepUallaMu,
UCTOJIb3yeMBIMHU B MPO(eCCHOHAIBHON U TOBCEAHEBHOM KHU3HH.

5) BH/ICHHME ¥ IOHMMAHHE 3HAUMMOCTH XUMUYECKUX 3HAHUM IS KaXKI0Tr0 WIEHA COLIMYMa;
YMEHHME OLEHUBATh Pa3jIMyHble (DAKThl U SBJICHMS, CBSI3aHHBIE C XMMHUYECKUMU OOBEKTaMU U
npoleccaMi Ha OCHOBE OOBEKTHBHBIX KpPUTEpUEB W ONPEACHEHHOM CHCTEMbl LIEHHOCTEH,
(bopMynupoBaTh U 00OCHOBBIBaTh COOCTBEHHOE MHEHHE U YOECK IEHUE;

6) NMOHMMAHHE POJIM XMMHHM B COBPEMEHHOH €CTECTBEHHO-HAyYHOM KapTHHE MHpa M
WCIIOJIH30BAaHNE XMMHYECKUX 3HAHWKA JUIsI OOBSICHEHHS OOBEKTOB M IPOIECCOB OKpYKaromeh
JEHCTBUTEIIBHOCTU — IIPUPOAHON, COLIUATIBHOU, KYJIbTYPHON, TEXHUYECKOU CPEMBL;

7) (¢opmMupoBaHue y CTapIIEKIACCHUKOB NPHU H3YYCHHMM XUMHUHU OIbITa MO3HAHUS U
CaMOMO3HAHMsI C TOMOIIBIO KITFOUEBBIX KOMIIETEHTHOCTEHN (KITIOUEBBIX HABBIKOB), KOTOPBIE HUMEIOT
YHHUBEpCAIbHOE 3HAYCHHE JIJIS Pa3JINYHBIX BUJIOB A€ATEIbHOCTH, — IIOKCKA, aHaIn3a U 00pabOTKH
UHPOpPMALIUK, HM3TOTOBJIEHHE HH()POPMALMOHHOTO MPOAYKTAa M €ro Mpe3eHTalH, MPHUHATHSI
pelieHnit, KOMMYHUKaTUBHBIX HAaBBIKOB, O€30MacHOr0 oOpalleHus ¢ BeleCTBaMH, MaTepualaMu
U MIPOLIECCAMU B MIOBCEIHEBHON KU3HU U POPECCHOHATBHOM NeATETbHOCTH

O0mas xapakTepucTHKa y4eOHOro nmpeamera

Oco0eHHOCTH COoIep AHMS M METOIUIECKOTO IIOCTPOCHUS Kypca chopMUpOBaHBI HA
ocHoe ®I'OC COO.

1. Coxepkanue Kypca BBICTPOEHO JIOTUYHO M JOCTYITHO B COOTBETCTBHH C CHCTEMHO-
ACATCIIBHOCTHBIM MMOAXOA0OM Ha OCHOBC UCPAPXUHN y‘ICGHLIX Hp06HeM

2. B 10-om kiacce cTapIieKJIacCHUKH 3HAKOMSTCS ¢ OOTaThiM MHPOM OpPTaHUYECKHX
BCIICCTB HAa OCHOBC pcajin3aliuv UACU B3aUMOCBA3U XUMHUYCCKOI'0 CTPOCHUS 3TUX BCHICCTB C UX



CBOMCTBAMH U ITPUMEHECHUEM

3. Copnepxanue Kypca oOmeld xumun B 11-oM kilacce cnocoOCTByeT (HOpMUPOBAHHIO
€IMHOM XMMHMYECKOM KapTUHBI MHMpa y BBITYCKHMKOB CPEIHEH WIKOJBI IIYTEM PACCMOTPEHUS
00LIMX 1JI1 HEOPraHUYECKOM U OpraHMYeCKON XUMUU IIOHATUM, 3aKOHOB U TEOPUIA.

4. Vzydenue Kypca MpoOBOJIUTCS HA OCHOBE COUYETaHHsI TEOPUH U MPAKTUKH MTPOOIEMHOTO
0o0y4yeHHMs U MOAAYN MaTepualla B JIOTUKE HAyYHOI'O IIO3HAHUS.

5. TeopeTnueckue MONOKEHUS Kypca ILIUPOKO IOAKPEIJIEHBI JIEMOHCTPALIMOHHBIMU
XUMHUYECKHUMHU IKCIIEPUMEHTAMU, 1a00PAaTOPHBIMU OIBITAMHU M IIPAKTUYECKUMHU PAOOTaMHU.

6. Peanu3syercst uHTErpanus CoAep KaHus Kypca ¢ MpeaMeTaMu He TOJIBKO €CTECTBEHHO-
HAy4YHOTr'0, HO U TyMaHUTapHOI'O LIUKJIOB.

7. JlocTMXKEHUIO TpeAMETHBIX, METANpeIMETHbIX M JIMYHOCTHBIE pE3yJIbTaTOB
CIOCOOCTBYET CUCTEMA 3aJaHui B (popmaTe pedieKcuu: NpoBepbTe CBOM 3HAHUSI, IPUMEHHUTE CBOU
3HAHUS, UCTIOJB3YUTE JIOTIOIHUTENbHYIO0 HH(POPMALIHIO U BBIPA3UTE MHEHUE.

8. PackpseiBaeTcs posib POCCUMCKHUX YUEHBIX B CTAHOBJICHMM MUPOBON XUMHUECKON HaYKH,
YTO CIIOCOOCTBYET BOCIIUTAHUIO NATPUOTU3MA U HALIMOHAJILHOW CaMOMIEHTU(UKALINY.

9. Kypc peanusyer cBsi3b yueOHON AMCLUUILUIMHBI C )KU3HBIO, YTO CIIOCOOCTBYET YCUIICHUIO
MOTHBALIMM yYaIllUXCsl K U3YUYEHUIO HEPOPHIbHON XUMHUU Y€pe3 PacKpbITUE CBSI3U U3y4aeMOIo
MmarepHaia ¢ Oynyueit 0opa3zoBarenbHOI TpaeKTopuel u MpodhecCHOHAILHON 1A TEIbHOCTH.

10. B kypce npencTaBiieHbl COBpEMEHHBIC HANIPABJICHUS PAa3BUTHS XUMUYECKON HAYKH H
TEXHOJIOTUH.

11. B kypce Halum oTpakeHUe OCHOBHBIE COJIEPKaTEIbHbIC JINHUU!

. «Bewiecmeo» — 3HaHUA O COCTaBe, CTPOCHHUH, CBOMCTBaX ((PU3NUECKUX, XUMUYECKUX U
OMOJIOTUYECKHX ), HAXOXKICHUH B IPUPOJIE U MOIYUCHUN BaXKHEHIIINX XUMHUUYECKHUX BEIIECTB;
. «Xumuueckan peakyus» — 3HaHUA O TPOILIECCAX, B KOTOPBIX MPOSABISIOTCS XUMHUECKUE
CBOICTBA BEILECTB, YCIOBUSIX UX IIPOTEKAHUA U CIIOCO0aX YIPABIECHUS UMU;
. «IIpumenenue eeuwyecme» — 3HAHUS B3aMMOCBSI3U CBOMCTB XHMMHYECKUX BEIECTB,
HauboJee UCIIONIb3yEMBIX B OBITY, IPOMBIIIEHHOCTH, CEIbCKOM XO035HCTBE, 3APaBOOXPAHEHNUN U
Ha TPaHCIOPTE;
. «3bIK Xumuu» — cucTeMa 3HAaHHM O BaXHEUIIMX MOHATHSAX XUMHM U XUMHYECKOU
HOMEHKJIaType Heopranuueckux u oprannyeckux Bemiects (MIOITAK u tpuBnanbHoit); BlajgeHue
XUMHUYECKON CUMBOJIMKOHM M €€ OTpaKeHHEM Ha MHUChbME, —XMMUYECKUMHU 3HaKaMH (CUMBOJIAMH),
(dopMynbl U ypaBHEHUS, a TakXke IpaBuUia NepeBoja MH(POPMAIUU C POIHOrO S3bIKa Ha SI3BIK
XUMHUU U 00paTHO.

MecTto npeamera B yueOHOM IJIaHe

Kypc xumum B cpenHel mkose mnpenycmarpuBaeTcss @enepanbHbIM TOCYAapCTBEHHBIM
o0pa3oBaTeNbHBIM CTAHIAAPTOM KakK COCTaBHAs 4YacTh MNpeaMeTHOM obnactu «EcrecTBeHHO-
Hay4YHbIE TPEIMETHI.

XuMHs BKITIOUEHA B paszien 0a3uCcHOro y4eOHOro 1iaHa cpefaHedt mkoibl «Coaepxanue,
dbopMupyeMoe ydacTHUKaMH 00pa3oBaTEbHOTO MPOIEccay, MOITOMY OOYyJaroniuecss MOTYT
BBIOpAaTh XMMHUIO KaKk Ha 0a30BOM, Tak M Ha YrJIyOJI€HHOM YypOBHE WM K€, B KauecTBe
albTepHATUBBI BEIOpATh HHTETPUPOBAHHBIN Kypc «EcTecTBO3HAHUE.

B 6asucHom ydeOHOM IutaHe 0O0IIEe00pa30BaTENbHBIX OpraHU3alMi H3yYyeHHE XUMHHU
nmpoBoaUTCS U3 pacuéra 1 gac B Hemenmto (68 wacoB 3a /Ba rojga oOy4eHHs), B COOTBETCTBUU C
KOTOpPBIM M pa3zpaboTaHa JaHHas paboyas MporpaMMa IO XUMHHM JJsl CpPeAHEro oOIIero
o0Opa3oBaHus Ha 6a30BOM YPOBHE.

JInuHOCTHBIC, MeTanpeIMeTHbIE U IPeAMeTHbIe pe3yJIbTaThl 0CBOCHHS Kypca
OOyueHre XUMUHM B CpelHEN 1IKosie Ha 6a30BOM ypOBHE MO JaHHOMY KypCy CIIOCOOCTBYET
JOCTH>KEHUIO 00YYAIOLUTUMHUCS CIIEAYIOIINUX JIUYHOCHHBIX PE3YIbIMAmO0g.

1) YyBCTBA TOPJOCTH 33 POCCHMCKYI0 XHUMHYECKYI0O HAyKy M OCO3HAHHME POCCHMCKOU
IpaXkJaHCKOW UIEHTUYHOCTH — 8 YEeHHOCMHO-0PUEHMAYUOHHOU cghepe;,
2) 0CO3HaBaTh HEOOXOIUMOCTh CBOEH MO3HABATEIbHOM JESITEIbHOCTH U YMEHHUE YIPABIATH

€10, TOTOBHOCTh U CIIOCOOHOCTh K caMOOOPa30BaHUIO HA MPOTSKEHUN BCEH JKU3HU; TOHUMAHUE
BXHOCTH HENPEPBIBHOIO 00pa3oBaHUs Kak (akTopy YCIEMIHOM NpodeccHOoHaNbHON H
00IIeCTBEHHOU ACATENBHOCTH;, — 8 NO3HABAMENbHOU (KOTHUTUBHOM, MHTEIUIEKTYaIbHOMN) cghepe
3) TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY JayibHeiimeli oOpa30BaTeIbHOM TPACKTOPUU HIIH



cheprl mpodecCHoOHANTBHON IEATETLHOCTH — 8 mpy0o0sol chepe;

4) HETPUATHE BPEIHBIX MPUBBIUCK (KYPEHHUs, YIOTPEOJICHUS aJKOTOJs WU HAPKOTHKOB) Ha
OCHOBE 3HAHWUH O TOKCHYECKOM U HAPKOTHYECKOM JICHCTBHHM BEIIECTB — 6 cepe
300posbechepedicerus u 6e30naAcH020 00paA3a HCUZHU,

Memanpeomemuvimu pe3yibmamamu 0OCBOSHHS BEITYCKHUKAMH CPEIHEH IIKOJIBI Kypca XUMUHU
SIBJISTFOTCSL:

1) UCNONb306aHUe OCHOBHBIX METOJIOB IMO3HAHHUS (OMpeACICHUE HCTOYHUKOB Y4YCOHOW H
HAY4YHOH WH(pOpMaIHH, MMOydeHHe TOH MHpOpMaIyu, e€ aHadu3, U YMO3AKIIOUEHHUS Ha €ro
OCHOBE, M3TOTOBJICHHE U MTPE3CHTALNs HH(DOPMAIIMOHHOTO MIPOIYKTA; POBEICHHE SKCIIEPUMEHTA,
B TOM 4YHCJEC U B TPOIECCE HCCIICAOBATEIILCKON ACATEIBHOCTH, MOJCIMPOBAHUE H3YyUaeMbIX
00bEKTOB, HAOJIOICHUE 32 HUMH, X U3MEPCHHE, (UKCAIHMS PE3YJIbTaTOB) U UX NPUMEHEHUe TS
MOHUMAaHHMS PAa3JINYHBIX CTOPOH OKPY)KAIOIICH JeHCTBUTEIILHOCTH;

2) 8l1a0eHue OCHOBHBIMH MHTEIUICKTYaJIbHBIMU OTIEpaIlUsIMK (aHAJIU3 U CUHTE3, CPABHCHHUE U
cucTeMaTH3anus, 0000IIeHNe U KOHKPETU3aIHs, KilacCu(hUKAIUS U TIOMCK aHAIIOTOB, BBISIBJICHUE
NPUYMHHO-CJICICTBEHHBIX CBsI3¢H, (OPMYJIHPOBKA THIIOTE3, MX IMPOBEpPKa WU (POPMYyIHPOBKA
BBIBOJIOB);

3) no3Hanue OOBEKTOB OKPYKAIOUIET0 MHUpPa B IUIAHE BOCXOXKICHHUS OT aOCTPAKTHOTO K
KOHKPETHOMY (0T OOIIIEro Yepes 4acTHOE K CAMHUYHOMY);

4) CnocoOHOCMb BBIIBUTATH UCH M HAXOUTH CPEJCTBA, HEOOXOIUMBIC JIJIS UX JOCTHUKCHHS;
5) yMeHue (GOPMYIHUPOBaTh LEIA W ONPEACIATh 3aJadyd B CBOCH I[O3HABATEIBHOM
JESTSIIBHOCTH, OTIPEICIIATh CPEICTBA JIJIS TOCTHIKEHUS TIeJIel U peIICHHs 33134,

6) onpedensimsb Pa3HOOOpPA3HbIE HMCTOYHHKH TOJTYYCHHS HEOOXOAMMON XMMUYECKOM

uHPOpPMALlMK, YCTAHOBJICHHWE COOTBETCTBUS  COACpKAaHUA W (OPMBI  MPEICTABICHHUS
MH(POPMALIMOHHOTO NPOJIYKTa ayAUTOPUH;

7) VMeHue TPOAYKTHMBHO OOLIAThCS U B3aUMOJAEWCTBOBAaTH B IIPOLIECCE COBMECTHOM
NeSITeIbHOCTH, YUYUTHIBATh MO3ULMU APYIUX YUACTHUKOB JIEATEIbHOCTH, 3PPEKTUBHO pa3pelaTh
KOH(JIMKTBI;

8) 20MOBHOCMb K KOMMYHHUKAIUH (IIPEICTABISTh PE3YIbTaThl COOCTBEHHOM 1M03HABATEIbHON
JeSITeJIbBHOCTH, CJIBIIIATh U CIYIIaTh ONIMOHEHTOB, KOPPEKTUPOBATh COOCTBEHHYIO MO3ULIUIO);

9) VMeHue UCTOIb30BaTh CPeCTBa MH(POPMALMOHHBIX U KOMMYHHUKALIMOHHBIX TEXHOJIOTHH
(nanee — UKT) B pelieHUn KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpraHU3al[MOHHBIX 3a]a4 C
co0uTr0/IeHneM TpeOOBaHH SPrOHOMHKH, TEXHUKH 0€301MaCHOCTH, TMTHEHBI, pecypcocOepekeHus,
MIPABOBBIX U ATUUECKUX HOPM, HOPM MH(OPMAaLIMOHHON O€30M1aCHOCTH;

10)  6radenue A3BIKOBBIMU CPEICTBAMHU, B TOM YHCIEC M S3bIKOM XHMHH — YMEHHE SICHO,
JIOTUYHO ¥ TOYHO M3JIaraTh CBOIO TOUKY 3PEHMsI, UCII0JIb30BaTh aJIeKBATHBIE S3bIKOBBIE CPEJICTBA,
B TOM UHCJI€ U CUMBOJIbHBIE (XMMUYECKHE 3HAKU, (OPMYIIbI U ypaBHEHHUS).

Ilpeomemnvimu pesyromamamu M3y4eHUs: XUMUU Ha 0a30BOM ypOBHE Ha CTYIEHU CPEIHETO
o0riero o0pa3oBaHUs ABISIOTCS CIEIYIOLUE PE3YIbTATHI.

I. B no3naBaTe/ibHOIi cdepe:

1. 3uanue (noHumanue) TEPMUHOB, OCHOBHBIX 3aKOHOB W BAXHEHWIIMX TEOpHH Kypca
OpTraHWYECKOHN U OOIIEH XUMUH;

2. ymeHue HaOMIOIATh, ONMMUCHIBATh, (PUKCUPOBATH PE3yIbTAThl U JENaTh BHIBOJBI Ha OCHOBE
JEMOHCTPAIIMOHHBIX U CAMOCTOSITEIbHO NMPOBENEHHBIX SKCIIEPUMEHTOB, MCHONB3YS AJIS ATOrO
POIHOM (PYCCKHUI MM WHOMN) SI3BIK U SI3BIK XUMUU;

3.  yMeHue KIacCUPUIMPOBATH XUMUIECKHE DIIEMEHTEHI, POCTHIE BEIIECTBA, HEOPTraHUIECKHE U
OpPraHMYECKHUE COETMHEHUS, XUMUYECKUE MPOLIECCHI;

4. ymeHue XapaKTepu30BaTh OOIINE CBOMCTBA, MOJTyYEHUE U MPUMEHEHHUE U3YYEHHBIX KIJIACChl
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB U UX BAKHEHIINX MPEICTaBUTENEH;

5. onucvleamv KOHKPETHbIE XMMHUYECKHE PEAKLUHU, YCIOBHUS UX MPOBEACHHUS U YIpPaBICHUS
XUMHUYECKHMH MTPOLIECCAMU;

6. ymenue TIPOBOAMTH CaMOCTOATENbHBIM XWMHYECKMH OKCHEPUMEHT U  HaOI0JaTh
JIEMOHCTPALMOHHBIN 3KCIIEPUMEHT, (PUKCUPOBATh pPe3yIbTaThl U A€IaTh BHIBOJIbI M 3aKIIOUEHUS 10
pe3yJibTaTam;

7. npocHosuposamsv CBOMCTBA HEM3YUEHHBIX BEILECTB 10 AHATOIMU CO CBOMCTBAMM U3Y4YEHHBIX
Ha OCHOBE 3HAHUS XUMHUYECKUX 3aKOHOMEPHOCTEN;



8. onpedenamv WCTOYHMKM XUMHMUYECKOW HH(POpMaLMHU, MONydaTb €€, MPOBOJUTH aHAIU3,
M3rOTaBIMBATh MHOOPMAIIMOHHBIN POIYKT U MPEJCTABIATh €T0;

9. ymemv nonvzoeamwvcs 00sA3aTENbHBIMM CIPAaBOYHBIMU Marepuanamu: llepuoguueckoi
cucreMoil xumuueckux anemeHtoB JI. WM. MengeneeBa, TabmuIe pacTBOPUMOCTH,
JNEKTPOXUMHUYECKUM PAJOM HANPSKEHUH METALIOB, PAIOM JJIEKTPOOTPHULIATEIBHOCTH — JUIS
XapaKTEPUCTUKH CTPOCHMS, COCTaBA U CBOMCTB aTOMOB XMMHUYECKUX 1eMeHTOB [—IV nepuonos
1 00pa30BaHHBIX UMH IPOCTHIX U CIOXKHBIX BEIIECTB;

10. ycmanoenenue 3aBUCUMOCTHM CBOWCTB M TPUMEHEHHUS BaXHEHIIMX OPraHUYECKHUX
COCMHEHUH OT MX XMMHUYECKOTO CTPOCHHS, B TOM YHCJIE U OOYCIIOBIEHHBIX XapaKTEpOM 3TOTO
CTpOEHUs (TpeeNbHBIM WK HENIPEIEIbHbIM) U HATMYUEM (PYHKIIMOHAIBHBIX TPYIIIL.

11. mooenuposarue MONEKYJI HEOPTAHUYECKUX U OPTAHUYECKUX BEILIECTB;

12. nonumanue XMMHYECKOW KapTHHBI MHUpPa KaK HEOTHEMJIEMON 4acTU LEJIOCTHON HaydHOH
KapTUHBI MUDA.

1. B uneHHOCTHO-OpHeHTAIMOHHOM cepe — GopMupoBaHHE COOCTBEHHOHN MO3UIIUU MPH
OLICHKE TOCJCICTBUI JUISI OKPY)KAIOIICH CpeIbl JEATCILHOCTH YEIOBEKa, CBSI3aHHON C
MPOM3BOJICTBOM H IEepepabOTKON XUMHUUECKUX MPOIYKTOB;

I1. B TpynoBoii chepe — npogedenue XMMHUECKOTO HKCIEPUMEHTA; pasgumue HaBBIKOB
y4eOHOH, TNPOEKTHO-UCCIIEAOBATEIBCKOW M TBOPYECKOM MAEATENBHOCTH TPH BBITOJHEHUH
WH/IMBUYAJIbHOTO MTPOEKTA 110 XUMHH,

IV. B cdepe 310poBoro od6pasa ;ku3HuU — coOa00eHue paBuil OE30I1aCHOTO 00paLEHUS C
BEIIECTBAMH, MaTepHaAIaMH;, OKa3aHUE IEePBOW MOMOIIY MPU OTPABJICHUSX, 0KOTAX U TpaBMax,
MOJTYYEHHBIX B pe3y/IbTaTe HApyLICHHUs IPABHUII TEXHUKH O€30IIaCHOCTH MTPU paboTe C BEIIECTBAMH
U J1abopaTOpHBIM 000PYIOBaHUEM.

I[lnanupyemMsble pe3yabTaThl H3yUeHHUs] y4eOHOI0 peaMeTa « XUMHUD> HA YPOBHE CPeIHero
001ero oopazoBaHus

Buinycknuk na 6azoeom ypoene nayuumcs:
— NOHUMAMb XUMUYECKYIO KAPTUHY MHpA KaK COCTaBHYIO YacCTh LIEJIOCTHOM HAy4YHON KapTHHBI
MUDA;
— packpelgams POJIb XUMHUU M XMUMHYECKOTO IMPOMU3BOJCTBA KaK IPOU3BOAUTEIILHOM CHIIbI
COBPEMEHHOTO OOIIECTBA;
— ¢hopmynuposams 3HaYCHHE XUMHH U €€ JTOCTHKCHU B MOBCEAHEBHOM )KM3HH YEIIOBEKA;
— YCMaHaenueams B3aMOCBS3U MKy XUMUEH U IPYTMMH €CTECTBEHHBIMU HayKaMH;
— ¢opmynuposams OCHOBHBIE TIOJOXKEHHUS TEOPUU XHMHUYECKOTO CTPOEHHUS OpPraHMYECKUX
coennHeHu A. M. byriepoBa M WUIIOCTPUPOBAaTH WX NPUMEPAMH M3 OPraHUYECKOM H
HEOPraHUYECKOU XUMUU;
— apeymenmupoeams YHUBEPCAIBHBIM XapaKkTep XMMUYECKUX MOHITUN, 3aKOHOB M TEOPUH Ui
OpraHWYECKON U HEOPraHUYECKON XUMHH;
— ¢gpopmynuposamo llepuognueckuii 3akoH J[. . MenaeneeBa n 3aKOHOMEPHOCTH U3MEHEHHH B
CTPOCHUH M CBONCTBaX XMMHUYECKHX DJIEMEHTOB M 0Opa30BaHHBIX MMU BEHIECTB HAa OCHOBE
[Tepunonnueckoii cucTeMbl Kak rpaduaeckoro oroopakenus [leproandeckoro 3akoHa;
— Xapakmepu3o6amby S- U P-3JIEMEHTBHI, a TaK)Ke XKeJle30 M0 UX NoJokeHuto B [lepuonnyeckoit
cucreme /I. 1. Menpeneesa;
— Knaccugpuyuposams XUMUUECKUE CBA3H U KPUCTATUTNYECKUE PEIIETKU, OOBSICHIATH MEXaHU3MbI
ux o0pa3oBaHMs M JOKA3bIBaTh €IMHYIO MPUPOIY XUMHUYECKUX CBs3eH (KOBaJEHTHOMN, MOHHOM,
METaJUINYECKOH, BOAOPOAHOIN);
— 00vACHAMb TPUIHHBI MHOTO00pa3Hsl BEIIECTB, UCIIONB3Ys SIBICHUS M30MEPHH, TOMOJIOTHH,
aJJIOTPOIINY;
— Kraccuguyuposams XUMUYECKHE pEaKLUUH B HEOPTraHMYECKON M OpPraHu4yecKol XUMHUH I10
pa3IMYHBIM OCHOBAHUSAM U YCMAHAGIU6amsy CIEUU(PUKY THUIIOB pEeaKUMid OT oOIIero yepes
0COOEHHOE K €IMHUYHOMY;
— Xapaxkmepu3z06ams TUIPOIN3 KaK CrICUPUUHBI 0OMEHHBIN MPOLIECC U pACKPbIEAMb €T0 POIh
B KUBOM M HEXKUBOW MPHUPOJIE;
— Xapaxmepu3zo08ams DIEKTPOIU3 KaK CHEHUPUYHBIN OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIN
IIPOLIECC U OIPEIENATH €r0 IPAKTUUECKOE 3HAUCHHUE;



— Xapaxkmepu3z08ams KOPPO3UIO METAIOB KaK OKHCIMTEIHHO-BOCCTAHOBUTEIIBHBIN MPOIECC U
npeoaazams CIOCOOBI 3aIUTHI OT HEE;

— Kaaccugpuyuposams HEOPraHMIECKUE U OPTaHHYECKUE BEIIECTBA;

— Xapakmepu306amb OOIIME XUMHYECKUE CBOMCTBA BaKHEHIIMX KJIACCOB HEOPTaHUYECKUX U
OpPraHUYeCKUX COCIMHEHUH B IJIAaHE OT OOIIEro uepe3 0COOCHHOCTh K €IMHIYHOMY

— UCNONb306amb 3HAKOBYIO CHUCTEMY XHUMHYECKOTO s3bIKa Ui OTOOpaXEHHsS COCTaBa
(xumuaeckue GopMyIIbl) U CBOMCTB (XMMHUYECKHE YPABHEHHUS ) BEIICCTR;

— UCNno1b308ams TIPaBUIIA K HOPMBI MEKIYHAPOIHOW HOMEHKJIATYPHI JJIs1 HA3BAaHH BEIIECTB 110
dbopmynaM 1, HA000POT, JUIsE COCTABJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (POPMYIT COSTMHEHUI
M0 WX HAa3BAHUSM;

— 3Hamb TPUBHAIBHBIC Ha3BaHHUS BAaXKHEUIIUX B OBITOBOM OTHOIICHWU HEOPTaHUYECKUX U
OpraHMYECKUX BEIIECTB;
— Xapaxmepuz08amb CBOWCTBA, IOJY4Y€HHE M NPUMEHEHHE BaXKHEUIINX MpeICcTaBUTENEH
KJIACCOB OPTaHWYECKUX COECJUHEHUH (aJIKaHOB, aIKEHOB, AJIKNHOB, aJIKaJAUEHOB, apOMaTHYECKUX
YIIEBOIOPOAOB, CIHUPTOB, ()EHONIOB, albAETHAOB, MPEAETBHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT, CJIOKHBIX 3()MPOB U JKUPOB, YIJIEBOJIOB, aMUHOB, aMUHOKHCJIIOT);
—- YCMAaHaénueams 3aBUCUMOCTb SKOHOMHKH CTpPaHbl OT JOOBIYM, TPAaHCIOPTUPOBKH U
nepepaboTKH YrIIEBOJIOPOJTHOTO CHIPhs (HE(PTH U MPUPOTHOTO ra3a);
— DKCIEPUMEHTAIBHO nOOmMEepHcoams COCTaB U CBOMCTBA BAaKHEHIIMX NPEACTaBUTENEH
M3YYEHHBIX KJIACCOB HEOPIaHWYECKUX U OPIraHUYECKUX BEIIECTB C COONIOACHUEM MPABUIT TEXHUKHU
0e30macHOCTH Il pabOThl C XUMUYECKHMH BEIIECTBAMU M TaOOPATOPHBIM 000PYI0BAHHEM;
— Xapaxkmepu306ams CKOPOCTb XUMHUYECKOW peakuuu U €€ 3aBUCUMOCTh OT pPa3IMYHBIX
(hakTOpOB;
— Xapakxmepu3068ams XMMUYECKOE PAaBHOBECHE U €0 CMEIIEHHUE B 3aBUCUMOCTU OT pa3jIM4HbIX
(hakTOpOB;
— Npou3600UmMs Pacu€Thl 10 XUMHYECKUM (POPMYJIaM U YPaBHEHHUSM Ha OCHOBE KOJIMYECTBEHHBIX
OTHOLICHUH MEXy YJaCTHUKaMH XUMUYECKUX PEaKIIUi;
— cobnodame TPaBUIIa SKOJIOTUYECKON 0€30MMacHOCTH BO B3aMMOOTHOUICHUSAX C OKPY’KaroIIen
Cpenoif pu 0O0paleHNH ¢ XMMUUYECKUMH BElleCTBaMH, MaTepralaMH U MPOLIECCaMu.
Boinycknuk na 6a3060m ypoene noayuum 603M0}CHOCHIb HAYYUMbCA:
— Uucnoivb306ams METOJbl HAYYHOTO IIO3HAHUS IPHU BBINOJIHEHWU IPOEKTOB U Yy4eOHO-
MCCJIEIOBATEIbCKUX 3a7ja4 XMMHUECKON TEMAaTUKH;
— NpO2HO3UpO6amb CTPOEHUE U CBOWCTBA HE3HAKOMBIX HEOPraHMYECKUX M OpPraHMYECKUX
BELIECTB HA OCHOBE aHAJIOT WY,
— NPOCHO3UPO8AMb T€UEHNE XUMUYECKUX MTPOLIECCOB B 3aBUCUMOCTH OT YCIOBUM UX MPOTEKaAHUS
U TpeJyiaraTh CriocoObl yIpaBIeHUs 3TUMHU MIPOLECCaAMU;
— ycmauaenuéams B3AUMOCBS3M XUMHMU C IpeIMEeTaMHd T'YMaHMTapHOTO IHMKJIA (SI3BIKOM,
JUTEPATypOi, MUPOBOI Xy/10’)KECTBEHHOM KYJIbTYPOH);
— packpuvléams poib XUMUYECKUX 3HAHUH B Oynyleil MpakTUYecKoi e TeNbHOCTH;
— pacKpvléampb poJib XUMUYECKUX 3HAHUN B (GOPMHUPOBAHUH UHAUBHUIYaJIbHOM 00pa3oBaTeIbHOMN
TPAcKTOPHH;
— NpPO2HO3UpPO6amMb CIIOCOOHOCTh HEOPraHWYECKUX M OPraHMYECKHUX BEIIEeCTB MPOSBIATh
OKHCITUTENbHBIE U/WIA BOCCTAHOBUTEIbHBIE CBOMCTBA C YUETOM CTETIEHEH OKUCIIEHUS YIIEMEHTOB,
00pa3yromux ux;
— apaymeHmuposamys €IUHCTBO MHpA BEIIECTB YCTAHOBJIEHUEM T'€HETHYECKOW CBSA3U MEXIY
HEOPraHMYECKUMHU U OPTaHUYECKUMU BEIIECTBAMU;
— 871a0emb XUMUYECKUM SI3bIKOM JJIs 00OTaIlleHHsI CJIOBAPHOTO 3araca U pa3BUTHS PEUH;
— Xapaxmepu306ams CTAaHOBJIEHWE HAay4YHON TeOpUM Ha mpumepe oTkpeitus [leproaudeckoro
3aKOHA ¥ TEOPUH XMMHUYECKOTO CTPOCHHSI OpTaHUYECKHUX BEIIECTB;
— KPUTUYECKH OMHOCUMbCA K TICEBIOHAYYHOW XMMHUYECKOH HH(pOpMaIuy, MoIydyaeMod H3
pa3HbIX UCTOYHHUKOB;
— noHumams TIOOaJIbHBIE MPOOJIEMBI, CTOSIIME IEpe] YEeIOBEYECTBOM (IKOJIOTMYECKUE,
SHEPreTUYECKUE, CHIPbEBBIE), U npedsiazams MyTU UX PEUICHUSI, B TOM YHUCIIE U C TIOMOIIBI0 XUMUH.
Conep:xanue kypca 10—11 knaccoB. ba3oBblii ypoBeHb
CopepxaHue Kypca XapaKTepU3yeTcs IIeJIOCTHOCThI0O U CHCTEMHOCTbIO Yy4eOHOTO



IpeaMeTa, Ha OCBOEHUE KOTOPOIr'0 OTBEIEHO KECTKO TUMUTHPOBAHHOE yUeOHOE BpEMSI.

[lepBas yacTth Kypca (10 kimacc) mocssilieHa OpraHUYeCKUM COeAMHEHUsIM, a BTopas (11
KJIacc) — OOIIeH XUMHH.

Bnauane paccMarpuBarOTCs KpaTKM€ TEOPETHYECKHME CBEACHHS O CTPOCHHH,
KJaccupuKauuu U crnocobax (GOpMHUPOBaHUS HA3BaHW OPraHWYeCKUX COEAMHEHUH, 00
OCOOCHHOCTSIX MPOTEKAHUSI OPraHUYECKUX PEaKIUi B CPABHEHUU C M3YUYCHHBIMH B OCHOBHOM

LIKOJIE THINAaMU XMMHYECKUX pPEaKIUi C ydyacTUEM HEOpraHuueckux BemiecTB. Ha HavanmpHOM
ATane pacKpbIBAIOTCS MPUUMHBI MHOTO0Opa3usi OpraHUYECKUX COCTMHEHUN.

[anee paccMarpuBarOTCd  OCHOBHBIE — KJIACChl  OPraHUYECKHUX  COCAMHEHUH —
YIJIEBOJOPOAOB (IKAHOB, AJIKEHOB, TUEHOB, AJIKUHOB, apPEHOB) U UX MPHUPOIHBIX MCTOUYHHUKOB
(mpupoaHoro rasza, He()TU U KAMEHHOTO yIJisi). DTO MO3BOJIAET 3aKPENUTh OCHOBHBIE TOJIOKEHUS
TEOPUU XUMHUUYECKOTO CTPOECHUS OpraHudeckux coequHenuit A. M. byrneposa.

3aTeM CBEIEHUS O 3aBHCHUMOCTHU CBOWCTB OPTaHMYECKUX COCAUHEHUN OT UX CTPOCHHUS
pa3BUBAIOTCSI IPU PACCMOTPEHUHM KJIACCOB KHCIOPOACOAEPKALIUX COECIMHEHUN (CHUPTOB,
deHona, anbAErua0B, KapOOHOBBIX KHUCIOT, CIOXKHBIX A(GHUPOB, >XUPOB U YIJIEBOJIOB) U
A30TCOACPKAIIUX OPTAHMYECKUX COCTUHEHUN (aMHUHOB, aMUHOKHCIIOT, OEJTKOB U HYKJIEMHOBBIX
KHCJIOT).

Wnero nenenonaranusi, T. €. OTBETa HAa BOMNPOC O POJIM OPraHUYECKOM XHMHUH B KM3HU
COBPEMEHHOT0 O0IIeCTBa, pealn3yeT 3aKIIIOUMTENbHAs IaBa Kypca «OpraHudeckas XUMUs U
obmectBo». B Hell oOydarommecss 3HAKOMSTCS C TaKUMH BaXXHBIMU B TPAKTHYECKOM H
OMOJIOTUYECKOM OTHOIICHHM BEIIECTBAMH M MaTepHallaMi, KaK IJIacTMAacChl M BOJIOKHA,
(epMEHTBI, BATAMUHBI, TOPMOHBI U JICKAPCTBA, a TAKXKE C JOCTHIKESHUSIMU OUOTEXHOJIOTHH.

Wneu Teopuu pazBUBAIONIET0 00Y4YEHUS MOJIOKEHBI U B OCHOBY Kypca o0miel XuMuu. Y
CTapUICKIACCHUKOB (OpPMUpPYETCSl LEIOCTHOE TMpPEACTAaBICHUE O XHUMUYECKOM Hayke H
XUMHUYECKOM MTPOU3BOJICTBE, @ TAKKE O €IMHON €CTECTBEHHO-HAYYHOW KapTHHE MUPA, B KOTOPOl
XAMHYECKasl KAPTUHA MUPA SABISIETCS €€ HEOThEMJIEMOM YacThIO.

B xypce oOmielt xuMuM BHaYalle ydyariuecsi 3HAKOMATCS TIOCIESTHUMHU JTOCTHKEHUSIMUA B
o0nacTu W3ydyeHUs aToMa, Y3HAIOT O COBPEMEHHBIX METOJaX IO3HaHWs CTPOCHHUS aTroMma,
yrayONIsIFOT ¥ pacUIMPSAIOT 3HAHUS, IOJYyYEHHbIE B KypCe OCHOBHOM IIIKOJIBI, O CTPOEHUU aTOMa U
BelecTBa Ha ocHOBe [lepuonnyeckoro 3akona u [lepuoanueckoii cuctemsl /. . Menneneesa, 06
001X CBOMCTBAX KJIACCOB OPTAaHMYECKUX M HEOPTaHWYECKUX COCAMHEHUMN (KUCIOT, OCHOBAHHM,
aM(pOTEpPHBIX COEAMHEHUN) B CBETE€ TEOPHH JIIEKTPOTUTHUYECKON TUCCOLMAIMU U MPOTOHHON
teopun. Jlamee paccmaTpuBaeTcs KiIacCH(PUKAIMSI XUMHYECKHX PEaKIUid B OPraHUYECKON u
HEOPraHWYECKOM XMMHUHU. 3aBepIIaeT KypC 3HAKOMCTBO CTapIIEKIACCHUKOB C MEPCIEKTUBAMHU
pPa3BUTHSA XHUMHYECKONM HAyKM U XUMHUYECKOTO TIPOU3BOJCTBA, C MPOOJIEMaMU OXpaHbI
OKPY>KaIOIIEH cpeibl OT XUMUUYECKOTO 3arPA3HEHUS U yTSIMH UX PEIICHHUS.

Copep:xanue kypca. 10 kiaacc. ba3oBblii ypoBeHb
IIpeamer oprannyeckoii xumun. Teopusi cTpoeHnsi OPraHNYeCKUX coeTMHEHUI
A.M.Bytaeposa (2 yaca)

Opeanuyeckue 6ewjecmea: npupoomvie, UCKyccmeeHHvle U cunmemuyeckue. Ocobennocmu
cocmasa U CcmMpoeHus op2aHudeckux eewjecms. Bumanusm u eco «kpax. I[lonamue 06
yenesooopooax. BanentHocTh. CTpyKTypHBIE (OPMYIIBI — TOJHBIC U cOokpatéHHble. [IpocThie
(omuHapHBIC) W KpaTHBIC (IBOIHBIE W TpOMHBIE) cBs3u. M3omepsl W m3omepus. Bzammnoe
BJIMSIHHE aTOMOB B MOJIEKYJIE.

Jlemoncmpayuu. HexoTtopble 00IIMe XMMHUYECKHE CBOMCTBAa OpPraHMYECKHX BEIIECTB: HX
ropeHue, TUlaBlieHue W oOyriuBaHue. Mojenu (IapoCTep)KHEBbIE U OOBEMHBIE) MOJEKYI
OPraHWYECKHX COCAMHEHUM pa3HbIX KijaccoB. OrmpenerneHne 3JIEMEHTHOIO  COCTaBa
OpPraHUYECKUX COCTUHEHUM.

Jlabopamopnwie onvimui. V13r0TOBIIEHNE MOENEN OPraHUYECKUX COEUHEHHM.

YraeBoaopoabl U HX NPUPOIHbIE HCTOYHUKH (12 yacoB)

IIpenenbHbie yriaeBoaopoabl. Aukanbl. OnpeneneHue. ['oMOIOrHuecKuid psiji alIKaHOB U €ro
obrmmas popmyna. CTpyKTypHast ©3oMepus yriaepoaHoi nenu. Pagukanel. HomeHkatypa aakaHoB.
XYMHYECKHE CBOWCTBA AJKaHOB: FOPEHHUE, peaklUU 3aMelleHHs (TFaJloreHUPOBAaHUE), peaKlus
pa3NoXKEeHHUs] METaHa, peaKkus JEeTUIPUPOBAHUS ITAHA.
HenpeneabHble yrieBoaopoabl. AJIKeHbl. OTWUJIEH. [OMOJOTMYECKHUU psi  AJIKEHOB.



Homenknarypa. CtpykTypHass u3omepus. [IpoMblluieHHOE MOJyYeHUE AIKEHOB: KPEKHHI H
NEeTUAPUPOBAHME aJKaHOB. Peakiusi JeruapaTaliiy 3TaHONA, Kak JabopaTOpHBIH crocod
MoJIyueHus: dTuiieHa. Peakuuu npucoenvHeHus: TUIpaTalus, THAPOTraJoreHupoBaHue,

rajJloreHrpoBanue, noaumepusanuu. [lpaBuno MapkoBHukoBa. OKHCIEHHME  aJKEHOB.
KauecTBeHHBIE peaKLIMK HAa HENPEAEIBHBIE YTIIEBOAOPOIBIL.

Aaxanuenbl. Kayuyku. Homenknarypa. ConpsikéHuble nueHsl. byramgmen-1,3, wu3ompe.
Peakmus JleGeneBa. Peaknuu mnpucoenwHeHWs ankaaueHoB. Kaydyku: HaTypabHBIMH,
cuHTeTHueckue (OyTaaueHOBbIN, M30MPEHOBLIN). Bynkanu3amus kaydyka. Pesuna. D00HUT.
AuaxuHbl. O01as xapakTepucTHKa roMojiorudeckoro pszaa. Croco0sl 00pa3oBaHMs Ha3BaHUM
QIKMHOB. XMMHMYECKME CBOWCTBAa  alleTUJIEHA: TOpPEHHE, peakUMH IPUCOEAUHEHUS:
THJIpOraJIOreHUPOBaHUE, raloreHUpoBaHue, ruapatanus (peakuus Kyueposa), — ero nonsydeHnue
Y IIpUMeHeHue. BUHWIXJIOpU U €ro MoJIMMEpU3alus B MOJIUXIOPBUHUIL.

Apenbl. beH3o11, Kak IpecTaBUTENb APOMAaTHUYECKUX YTIIE€BO10P010B. CTPOEHHE €TI0 MOJIEKYJIbI U
CBOWCTBAa (HM3UYECKHE M XUMHUYECKHE CBOMCTBA: TOpPEHHE, pEaKIUH 3aMEUICHUus —
rajJJoreHMpoBaHue, HuTpoBanue. [lonyuenune u npumeHeHue OeH3oa.

IIpuponubiii 1 momyTHblil ra3pl. CoctaB mpupogHoro rasza. Ero HaxoxJaeHue B NpPUPOJE.
[TpeumyniecTBa NpUPOAHOrO ra3a Kak TOIUIMBA. XUMHUecKas rnepepaboTka MPUPOJHOIO rasa:
KOHBepcusl, upoiaun3. CuHTe3-Ta3 U ero NpuMeHEHHeE.

[TortytHble Ta3bl, ux cocraB. [lepepaboTka momyTHOro rasa Ha (pakuuu: CyxoW ras, MpornaH-
OyTaHOBasi CMECh, Fa30BbIA OCH3HH.

HedTs n cnocodn eé nepepadorku. CoctaB HehTu U €€ nepepaboTKa: MEPErOHKa, KPEKUHT,
pudopmunr. Hedrenpoayktsl u ux nonydenue. Ilonsatue o0 OkTaHOBOM uucie. XUMHUYECKUE
CIO0COOBI MOBBIIIEHUS KauecTBa OCH3MHA.

Kamennblii yroJis u ero nepepadorka. Kokcopanue KaMeHHOTO YISl U €ro IPOAYKThI: KOKCOBBII
ra3, aMMHa4yHast BOJia, KAMEHHOYTOJIbHASI CMOJIa, KOKC. [a3nukaryss KaMeHHOTO YTJIs.
emoncmpayuu. I'opeHue NpENENbHBIX U HENPEAEIbHBIX YIVIEBOJOPOIOB: METaHa, 3TaHa,
anerwieHa. KadecTBeHHblE peaklMM Ha HENpeaesbHble YIVIEBOJOPOJbl: OOECIBEUNBAHNE
STUJICHOM M alleTHJIEHOM pacTBOPOB IIEpMaHraHaTa Kanus 1 OpoMHO#M Bobl. OTHOLIEHHE OeH3051a
K 3TUM okuciuTensaM. Jleruapatanus stanona. ['naponus kapouaa kaneuus. Komnekiuu «Hedthb
U HePTenpoayKTel», «KaMeHHBIH yroiab M MPOXYKTHI ero nepepadotku», «Kayuyku». Kapra
IIOJIE3HBIX UCKOIMaeMbIX PO.

Jlabopamopnuie onvimor. OOHapyX eHHE MPOAYKTOB rOpeHMsl cBeuM. MccienoBaHue CBOMCTB
Kay4yKOB.

Kucnopon- u azorcoaep:xamme opranndeckue coennnenns (14 yacon)
Opnoaromubie cnuptbl. Onpenenenne. @DyHKIMOHAIbHAs  TUAPOKCWIIbHAs  TpyIIa.
['omonornyeckuit  psiAg  NpeneiabHBIX  OJHOATOMHBIX CIUPTOB. M30Mepus  IMOJIOKEHUs
¢dbyHKUMOHANBHON rpynnbl. BogopoaHas cBs3b. XUMHUYECKHE CBOWCTBA CIIUPTOB. AJIbJIErHIHAS
rpynna. Peakius stepudukanuu, cinoxssle 3¢upsl. Ilpumenenue cnuptoB. [leiicTBue
METHJIOBOT'O U STHJIOBOT'O CIIMPTOB HAa OPraHU3M UYEJIOBEKA.

MHoroaromMHble CIMPTHI. DTUJIEHIJIMKOJIb, KaK MPEACTaBUTENb ABYXaTOMHBIX U INIMLEPHH, KaK
MpeJICTaBUTENb TPEXATOMHBIX CUPTOB. KauecTBeHHast peakiius Ha MHOTOQTOMHBIE CIIUPTHI, UX
CBOWCTBA, MoJTyyeHue u npumenenue. [louarue 06 anTudpuzax.

®enou. CtpoeHue, nojsyyeHue, CBOMCTBa U NMpUMeHeHne QeHosa. KadecTBeHHbIE peakuu Ha
¢denon. BzaumHoe BIMsSIHUE aTOMOB B MOJIEKYJIe (peHOIa.

Auabaernabl U KeToHbl. DopManbaerua W aneTaabAeruil, Kak IMPEICTaBUTENHN allbJETHU]IOB,
coctaB uX Mosekyn. DyHKuMOHaNbHas KapOOHMJbHAs rpynmna. KauecTBeHHbIE peakiuu Ha
anbaeruapl. CBOICTBa, MOMyYeHHE U MPUMEHEHHE (popMalibJierujia u aneTaibaeruaa. Peakuuu
NOJMKOHJeHcaun i popmanbaeruia. [lonarue o keToHax Ha MpUMEpe alleToHa.
Kap6oHoBble KMCJIOTBI. [ 'OMOJIOTHYECKUiA Psi/T TPEACTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
Kuphbie kapOOHOBBIE KHUCIOTHl. XMUMHUYECKHE CBOMCTBA KapOOHOBBIX KHUCIOT. [lomyuenue u
IIPUMEHEHNE MYPaBbUHOM U YKCYCHOM KHUCIIOT.

Caoxnblie 3¢gupbl. Kupbl. Peakius srepudukamun. Crnoxusie 3¢pupsl. KXupbl, uX coctaB u
TUAPON3 (KUCIOTHBIN U 1me104HoN). Mbuta. 'napupoBaHue )KUpoB.



YraeBoasbl. YrieBoasl. MoHocaxapupl. [roko3a kak anpaeruaocnupt. Copout. MoaogyHOKHUCIIOE
u crnupTtoBoe Opokenue. Porocunre3. Jucaxapuasl. Caxapoza. Ilommcaxapuabl: Kpaxmadm,
LEJUTI0JI03a.
AMuHBI. AMUHOTpyMna. AMUHBI IpeJiebHblE U apoMaTtudeckue. AHwinH. [lonyyeHne aMUHOB.
Peaknus 3unnHa. XuMu4eckrue CBOMCTBA U IPUMEHEHUE aMUHOB.
AMMHOKHUCJIOTBI. AMHHOKHCIOTBI, COCTaB HMX MOJIEKYJI M CBOWCTBA, Kak aM(OTepHBIX
OpPraHMYEeCKUX COEAMHEHWH. [TuuuH, Kak MpeAcTaBUTENb aMUHOKHUCIOT. llomydeHue
MOJIUIIETU/IOB pEeaKUUEN MOJMKOHAeHCaunn. [IoHsTHE 0 IENTUIHOW CBSI3H.
Beaku. CrpoeHue MojeKkyn O€NKOB: IEepBUYHAs, BTOPUYHAs M TPETHYHAS CTPYKTYPBHI.
KadecTBeHHbIe peakiiuy Ha OCJIKH, UX TUAPOIIHN3, JeHATYypalus U OMOJI0rndeckue () yHKIHH.
Jemoncmpayuu. llonydenue anbIeruoB OKUCIEHHEM cnupToB. KadecTBeHHas peakuus Ha
MHOTOAQTOMHBIE CIUPTHL. 3aBUCHUMOCTh PACTBOPUMOCTH ()eHOJa B BOAE OT TEMIeEpaTyphl.
B3aumopeiictBue ¢ 6pomHoi Bojoi n xyopuaom skeneza(lll), kak kadecTBEHHbIE peaKIMU Ha
denon. Peaknuu cepeOpsHOTO 3epKaja M CO CBEXKEMONY4eHHBIM TuapokcuaoMm meau(ll) mpu
HArpeBaHUU, KaK KAayeCTBEHHbIC peaKkIMHu Ha anbaerujpl. OOpas3ibl MypaBBUHOM, YKCYCHOI,
NaJIbMUTUHOBOM M CTE€APUHOBON KHMCIIOT U UX PACTBOPUMOCTD B BOJIE. AJIbJIETHIHBIE CBOMCTBA U
CBOIICTBA MHOTOATOMHBIX CIHPTOB TJIOKO3bl B peaknuu ¢ ruapokcugom wmenu(Il).
Wnentudukanus kpaxmana. KauecTBeHHbIE peakiy Ha OSNKH.
Jlabopamopuvie onvimbi. CpaBHEHUE CKOPOCTHU HCIAPEHHUs BOJBI M 3TaHONa. PacTBOpUMOCTH
TJIMIIEPUHA B BOJIE. XMMUUYECKHE CBOMCTBA YKCYCHOU KHUCJIOTHI. OmnpeneneHne HenpeaeabHOCTH
pactutenbHOoro Macia. WaeHTuduKanus Kpaxmaaa B HEKOTOPBIX MPOJIYKTaX MUTAHUS.
N3roroBienne KpaxmaiabHOro KieWcrepa. M3rorosieHne MoAened MOJEKYJ aMHUHOB.
N3roroBieHne Mo1eau MOJIEKYJIbI MIUIUHA.
Ilpakmuueckan padoma. Vinentudukanus OpraHU4eCKUX COSAMHEHUN.
Opranunyeckasi Xumus u o6mectBo (1 gac)
Bbuorexnosiorusi. Ilepuonsr e€ pasputua. Tpu HampaBiieHus OUOTEXHOJIOTHU: TeHHas (WM
TeHETUYEeCKasl) MHKEHEpUsl; KIETOUHas MH)KEHEepHsl; OMojornueckas MHXeHepus. ['eHeTnuecku
monudunmpoBannbie opranu3dMel  (I'MO) wu  TpancrenHas mnpoaykuusa. KiioHupoBaHue.
NmMmoOunn3oBaHHbIe (PEPMEHTHI U UX IPUMEHEHHE.
IMoaunmepsl. Knaccuduxanus nmonumepos. MckyccTBEHHBIE MTONIUMEPHI: HEITYIOU/, alleTaTHBIN
mENK, BUCKO3a, 1eJtodaH.
Cunrternueckue nojumepsnl. [lomumepusanus 1 MOJUKOHAEH AN, KaK CIIOCOOBI MOIY4YEeHUs
nonuMepoB. CuHreTmueckue kKaydyku. llomucTtupos, TehIOH W TOJUBUHWIXJIOPHI, Kak
npeacTaBuTeNy miactMacc. CHUHTETUUECKHE BOJIOKHA: KAallPOH, HAlJIOH, KEBJIap, JIABCaH.
Jemoncmpayuu. Konnekuun KaydyKkos, IJIIaCTMAcC, CHAHTETUYECKUX BOJIOKOH U U3JEJIUN U3 HUX.
DepMEHTAaTUBHOE Pa3JI0XKEHUE IEPOKCHAA BOAOPOJA C IOMOIIBI0 KaTaja3bl CBEKEHATEPTHIX
MOPKOBH WJIH KapToders.
Jlabopamopnwie onvimur. O3HAKOMIIEHHE C KOJUIEKIUAMHU Kay4yKOB, INIACTMACC U BOJIOKOH.
Ilpakmuueckaa paboma. Pacio3HaBaHMe IJIaCTMACC U BOJIOKOH.
Copep:xanue kypca. 11 kiaacc. ba3oBblii ypoBeHb

Crpoenue BemectB (10 yacoB)
OcHoBHbIe cBeleHUs] 0 cTpoeHMH aroMa. CTpoeHHMe aToma: COCTaB sapa (HYKJIOHBI) U
anekTpoHHast oOosiouka. [lonsarue 00 wuzoromax. IloHsTHE O XUMHUYECKOM »>JEMEHTE, Kak
COBOKYITHOCTH aTOMOB C OJJMHAKOBBIM 3apsJI0M sIpa.
IHepuoauyeckas cucrema xumMmudeckux j1eMeHToB /[. U. MeHe/ieeBa B cBeTe cBeTe YUeHUS
o crpoenuu atoma. Ousnueckuii cmpich npuHATol B Tabnune /. M. MenaeneeBa CHMBOIUKU:
MOPSAIKOBOTO HOMEpPA AJIEMEHTa, HOMEpa Mepuoja U HoMmepa rpynmnbl. [loHATHE O BaJeHTHBIX
anekTpoHax. OToOpaskeHre CTPOCHUS SIEKTPOHHBIX 000JI0YEK aTOMOB XUMHUYECKUX JIEMEHTOB C
MOMOIIBIO AJIEKTPOHHBIX U 3JIEKTPOHHO-Tpapuueckux GopMyIl.
OOBbsicHEHHE 3aKOHOMEPHOCTEH W3MEHEHHs] CBOMCTB D3JIEMEHTOB B NEpUOJaX M TIpymmax
NEPUOANYECKON CUCTEMBI, KaK CJIE/ICTBUE UX 3JIEKTPOHHOTO CTPOCHHUS. DIEKTPOHHbIE ceMeNCTBa
XUMHYECKHX DJIEMEHTOB.



CpaBHenue Ilepuoanyeckoro 3aK0Ha M TEOPUU XMMHUYECKOTr0 CTpoeHHusI Ha (puiiocodckoii
OCHOBE: IIPEANOCBUIKK OTKpbITUA [lepnoauueckoro 3akoHa U TEOPUU XMMHUYECKOTO CTPOEHUS
OPraHWYECKUX COCIWHEHUW; POJb JIMYHOCTH B HUCTOPUHM XHMMHUH; 3HAUCHHE IIPAKTUKU B
CTAHOBJICHUU U PAa3BUTUU XUMUYECKUX TEOPUH.
HNonnasi xumMuuecKkasi CBA3b M HOHHbIC KPUCTALJIMYECKHE pelnéTkH. KaTHOHBI 1 aHUOHBL: X
3apsabl M Kiaccu(UKalus Mo COCTaBy Ha MpOCThie U cinoxHbie. [Ipencrasurenu. Ilonstre 06
MOHHOM XHMMHUYecKOl cBsizu. VMoHHas KpHucTauiMueckas pemérka U (QU3nYecKHue CBOMCTBA
BEIIIECTB, 00YCIIOBIIEHHBIC 3TUM CTPOCHHUEM.
KoBanenTHasg XuMH4ecKas CBA3b. ATOMHBIE M MOJIEKYJISIPHbIE KPHCTAJVIHYECKHE PEIIETKH.
[TonsiTue O KOBaJEHTHOM CBSI3U. OJIEKTPOOTPULIATEIBHOCTh, HENOJIIpHAs M IOJIApHAas
KOBaJICHTHbIE CBsA3M. KpaTHOCTh KOBaJEeHTHOW CBsI3U. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHBIX
CBsA3€: OOMEHHBII M JIOHOPHO- axkUenTOpHbIA. IlodsIpHOCTH MOJIEKYNBI, KakK CIEACTBUE
MOJISIPHOCTHU CBSI3U U T€OMETPUM MOJIEKYJbl. Kpuctaimuyeckne peméTku ¢ 3TUM THIIOM CBSI3H:
MOJICKYJISIpHBIE H aToMHble. Du3nueckue CBOWCTBA BEIIECTB, OOYCIOBICHHBIE THIIOM
KPUCTAJUTMYECKUX PELIETOK.
Merajuinyeckas cBsi3b. [[oHATHE O METAJUIMYECKON CBSA3M U METAIIMYECKUX KPUCTAIUINYECKHUX
pem€rkax. Pu3MUecKue CBOWCTBA METAUIOB HAa OCHOBE HUX KPUCTAJUIMYECKOTO CTPOCHMS.
[IprMeHeHrne MeTalIOB HA OCHOBE UX CBOMCTB. UEPHBIE U IBETHHIE CIJIABBHI.
Bopopoanasi xumuveckasi cBA3b. MeXMOJIEKYyJIIpHAasE U BHYTPUMOJIEKYJISIpHAs BOJOPOJHbBIE
CBS3H. 3HAUYEHUE MEKMOJIEKYJISIPHBIX BOJOPOAHBIX CBA3€H B IPUPOJIE U )KU3HU YETIOBEKA.
IHonmumepsl. IlomydyeHne mNONMMEPOB pPEAKUUAMM IIOJIUMEPU3ALMA U IMOJUKOHJCHCALUU.
BaxxHeiilive npeacTaBUTENH IJIACTMACC M BOJIOKOH, MX IOJIyY€HHME, CBOMCTBA U IPUMEHEHUE.
IloHsiTHE O HEOPTAHMYECKUX MOJUMEPAX U UX NPEICTABUTEIIN.
JMucnepcublie cucreMmsl. [lonarue o aucnepcHol ¢dasze U AUCIIEPCHUOHHOW cpene. ArperaTHoe
COCTOSIHME pa3Mep dacTuil (as3bl, Kak OCHOBA I KIacCHU(UKAUU JUCIEPCHBIX CHCTEM.
DOMyIbCUH, CYCTIEH3UH, a3PO30JIM — IPYIIBI IPYOOUCTIEPCHBIX CUCTEM, UX MPEACTABUTENH. 3011
U Tely — TIPYNIbl TOHKOAMCIEPCHBIX CHUCTEM, HMX mpeacTtaButTenu. lloHstue o cunepesuce u
KOAaryJsiluH.
Hemoncmpayuu. Ilepuonndeckor cuctembl xumudeckux siemeHToB . M. Mengeneea B
pa3nuuHbIX hopmax. Mojenb HOHHOW KPUCTAIITMYECKON PEemETKY Ha TpUMepe XIJIOpuaa HaTPHsl.
MuHepassl ¢ 3TUM TUIIOM KPUCTAINIMYECKON PEIIETKON: KAJIBLUT, TAIUT. MO MOJIEKYJIIpHON
KPUCTAJUIMYECKOM PEIIETKH Ha MIPUMEPE «CYXOTO JIbJa» UM UOJa U aTOMHOM KPUCTANIMUECKOU
pemETKN Ha MpuMepe anMasa, rpaguta win kBapua. Mojens MossgspHoro o0béma raza. Monenu
KPUCTANIMYECKUX PEHMETOK HEKOTOpbIX MeTaioB. Kosulekunum o0pa3noB  paziIMyuHBIX
qucnepcHbIx cucteM. CHHepe3uc U KoaryJisiusl.
Jlabopamopuvie onvimbi. KOHCTpyHpOBaHME MOJAEIN METAUIMUECKON XUMUYECKOW CBA3M.
[TosryueHue KOJUIOMAHOTO pacTBopa KypHHOIO Oelka, UCCIIEJOBAHUE €r0 CBOMCTB C MOMOIIbIO
JIa3epHON YKa3KU U MPOBEJEHUE ero AcHarypanuu. Ilonydenue sMylbcuy paCTUTENIBHOIO Macia
u HaOmoneHue 3a e€ paccioeHueM. llomyueHue CyclneH3MHM <«U3BECTKOBOIO MOJIOKa» U
HaOIoIeHue 3a €€ CeIMMEHTaIeH.

Xumnueckue peakunu (12 yacon)
Knaccupukanusi XuMHUYeCKUX peaknuii. AIoTponu3aus U H30Mepu3alys, Kak peakiuu 0e3
M3MEHEHHUs CcOCTaBa BellecTB. AsutoTponust M e€ mnpuuuHbl. Kriaccudukamus peaxnuii mo
pa3IMYHBIM OCHOBAaHUSM: MO YHMCIYy M COCTaBy pEareHTOB M IPOJYKTOB, IO asze, o
HCIIOJIb30BAaHUIO KaTalu3aropa WM ¢epMeHTa, Mo TerioBoMy 3ddexty. Tepmoxumuueckue
YpaBHEHUS PEaKIIHid.
Cxopocth XuMHYecKMX peakuuii. DakToppl, OT KOTOPBIX 3aBHCUT CKOPOCTh XUMHYECKHX
peakumii: IpupoJa pearupyrollux BeEIIEeCTB, TEMIEpAaTypa, IUIOLIaJb UX COIPUKOCHOBEHHS
pearupyromux BEIECTB, NX KOHIIEHTPALMs, IPUCYTCTBHE KaTanu3aropa. [lonsatue o karanmse.
DepMeHTHI, KaKk OMOJIOTMYECKUE KaTamu3aTopbl. THTHOUTOPHI, KaK «aHTOHUMBD) KaTalu3aTopoB
Y UX 3HAYCHHE.



XuMun4yeckoe paBHOBecHe U COCOObI ero cMemienusi. Knaccudukanus XMMUIECKUX PEaKITHit
1o MPHU3HAKY WX HampasieHus. [loHaTHE 00 0OpaTUMBIX pEaKIUIX U XUMUYECKOM PAaBHOBECHHU.
[Mpuntun  Jle-Illatenbe W cmocoObl  CMENIEHUST XMMHUYECKOro paBHoBecus. OOmras
XapaKTepUCTHKA peaklui CHHTE30B amMMmHaka U okcuzaa cepwl(VI) m paccMoTpeHue ycioBui
CMEIIIEHUS UX PaBHOBECHS HA IIPOU3BOJICTBE.
I'mapoaus. OOpatumblii 1 HEOOpAaTUMBII ruaponu3sl. I'naponaus coneit u ero tumnsl. ['uaponus
OpPraHMYECKUX COEIMHEHUH B JKMBBIX OPraHM3MOB, Kak OCHOBa oOMeHa BemiecTB. [lonsTHe 00
HHEPTeTUYECKOM OOMEHE B KJIECTKE U POJIM TUAPOIIHN3A B HEM.
OKHCINTEJBbHO-BOCCTAHOBHUTE/IbHBIE peaknuu. CTeneHb OKUCIECHUA U €€ OIpeAeiieHUE II0
(dopMyaM OpraHu4ecKUX U HEOPTaHUYECKUX BEUIECTB. DIEMEHTHI M BEIECTBA, KAK OKUCIUTEIN
u BoccraHoBuTenu. [loHsTHe o mporeccax OKHCIEHUST U BoccTaHoBieHHs. CocTaBieHHE
YpaBHEHMI XMMUYECKUX PEAKIMi Ha OCHOBE AJIEKTPOHHOTO OanaHca.
DJIEKTPOJIM3 PACIJIaBOB U PACTBOPOB 3JIEKTPOJIUTOB. XapaKTEPUCTHKA DJIEKTPOJIU3a, Kak
OKHCIUTEIbHO-BOCCTAHOBUTENBHOTO Tporecca. OcoOOEHHOCTH 3JIEKTPONIN3a, MPOTEKAIOMIETO B
pacTBopax 3JeKTpOoduTOB. I[IpakTHueckoe MpPUMEHEHHE SJEKTPOJN3a: IMOJIyYeHHUE TaJOTeHOB,
BOJIOPOJia, KUCJIOPOJa, LIEIOYHBIX METAJUIOB M ILEIOYEH, a TaKKe aJIOMUHHUSA 3JIEKTPOIU30M
paciiaBoB U PacTBOPOB COEIWHEHUN OJTUX »dleMeHTOB. [loHSATHE O TaTbBaHOIMIACTHKE,
rajbBaHOCTETUH, paUHUPOBAHUH IBETHBIX METAJLIOB.
Jlemoncmpayuu. PactBopeHre CEpHOI KUCIOTH U aMMUAYHOMN CEMUTPBI M (PUKCALIUS TETIIOBBIX
SIBJICHUW JUIS1 3TUX MTPOLIECCOB. B3anMoIeiCTBUS paCTBOPOB COJISTHOM, CEPHOM U YKCYCHOM KUCJIOT
OJIMHAKOBOM KOHIICHTPAIIMH C OJMHAKOBBIMU KyCOUKaMH (TpaHyJiaMu) [IMHKA U B3aUMOJICHCTBHE
OJIMHAKOBBIX KYCOYKOB DAa3HbIX METAJJIOB (MarHusi, LMHKA, Keje3a) C pacTBOPOM COJISTHOM
KHUCIIOTBHI, KaK MPHUMEp 3aBUCHUMOCTH CKOPOCTH XMMHUYECKHX pPEaKIHid OT MPUPOIbI BEIIECTB.
B3aumonelictBue pacTBOpoB THOCY/Ib(aTa HATpUs KOHLEHTPALMU U TEMIIEPATYphl C PACTBOPOM
CEpHON KHUCHOTHL. MoJAenupoBaHUE «KHIISIIETo cjos». Vcmoiap3oBaHHE HEOPTaHUYECKUX
KaTaau3aTopoB (Coel JKese3a, HoauIa Kalusi) U MPUPOJIHBIX 0OBEKTOB, COACPIKAIUX KaTala3y
(celpoe Msico, KapTodelnb) A pa3iIoXKeHHs MepoKcuaa Bojopoja. B3aumopaelcTBue LMHKA C
COJITHOW KHCIIOTOM HHUTPATOM cepedpa, KaK MPUMEPhl OKHUCIUTEIHHO-BOCCTAHOBUTEIHHOM
peakuuii u peakuuu obmeHa. KoHcTtpyupoBanue mozenu snekrpoiusépa. BugeopparmeHnrt c
IIPOMBIIIJIEHHON YCTaHOBKU JJIs1 OJTyYEHUS AIFOMUHHUSL.
Jlabopamopnsie onvimot. Vinmoctpanus npasuiia beprosuie Ha npakTHKe — NPOBEACHUE PEAKIHA
c oOpa3oBaHMeM OcaJKka, ra3a M BOJBL. [ e€TeporeHHbId KaTaau3 Ha MpPUMEPE Pa3IoKEHHS
TIepOKCH/Ia BOJIOPO/A B IPHCYTCTBHH AMOKCHAA MapraHia. CMenieHne paBHOBecus B cucteme Fed*
+ 3CNS™ « Fe(CNS)s. UcnpiTanre HHAMKATOPAMHU CPEbl PACTBOPOB COJIEH PAa3TUYHBIX THIIOB.
OKHCIUTENIbHO-BOCCTAHOBUTEIbHAS PEaKLUs U peaklus oOMeHa Ha MpHUMEpe B3auMOJIECHCTBUS
pactBOpoB cynbghaTta Meau(ll) c xxene3oM U pacTBOPOM ILEIOYH.
Ilpakmuueckas paboma. Penienye sKcriepUMEHTaNbHBIX 33a4 110 TeMe «XHMHUYECKask peakius.
BemecTBa u ux cBoiicTBa (8 4yacos)
MeTtasuibl. u3ndeckrue CBOWCTBA METAIOB, KaK (DYHKIMS WX CTpoeHusd. JleneHue MeTamioB Ha
TPYIIbl B TEXHUKE U XUMHH. XMMHUYECKHE CBOMCTBA METAUIOB U DJIEKTPOXUMUYECKUU P
HanpspkeHud. [lonsTHe 0 MeTamuioTepMuH (aTFOMUHOTEPMUN, MAarHUETEPMHUU U JIP. ).
Hemeranabl. buaaropoansie ra3pl. Hemeramnel kak okuciurend. Hemeramwibl  Kak
BOCCTaHOBUTENHU. Psij anexkTpooTpunaTeibHOCTH. IHEpTHBIE Wil 01aropoiHbIe ra3bl.
Kuciaorel Heopranuveckue u opraHuveckme. KHCIOTBI € TOYKH 3pEHHS aTOMHO-
MOJIEKYJISIPHOTO yueHHs. KUCIOTBI ¢ TOYKU 3peHUs] TEOPUH DJIEKTPOTUTHUECKON JAUCCOIHAIINH.
Kucnorsl ¢ TOukdM 3peHHs NPOTOHHOH Teopuu. OOIME XMMHUYECKHE CBOMCTBAa KHCIOT.
Knaccudukanus kucior.
OcHoBaHMsI HeOpraHu4Yeckue M opraHmyeckue. OCHOBaHMS C TOYKM 3PEHHUS aTOMHO-
MOJIEKYJISIpPHOTO YueHHs. OCHOBaHMSI C TOUKH 3PEHUS TEOPUH JIEKTPOIUTUYECKON TUCCOLUAIINH.
OcHOBaHMSI C TOYKHM 3peHHs] MpoTOHHOW Teopuu. Knaccudukanus ocHoBaHUM. XUMHUECKHUE
CBOICTBA OPTraHMYECKUX U HEOPTaHUYECKUX OCHOBAHHMIA.



AmdoTepHble coeTUHEHNsI HEOpPraHuveckue U opranndyeckue. Heoprannueckue amdorepHbie
COCIMHEHUS: OKCUJIBI M THAPOKCHUJIBI, — UX CBOWCTBA M MoxydeHue. AMGOTEpHBIC OpraHHIECKUE
COEIMHEHUS Ha IPUMEPEe aMUHOKUCIIOT. [lenTuapl v nentuHas cBs3b.

Couu. Knaccudukamms comneil. JK€ctkocTh BB M criocoObl e€ yerpanenus. [lepexos kapooHara
B THJIpOoKapOoHaT U 00paTHO. O0IIMe XUMUYECKUE CBOMCTBA COJIEH.
Hemoncmpayuu. Komiekuuss wmerawioB.  Komnexkuuss HeMerayimioB.  B3aummoneiicTBue
KOHIIEHTPUPOBAHHOW a30THOM KHCJIOTBI C MeIbpl0. Bcemblllika TEpMUTHOW cMecu. Bcmbliika
4EpHOrO TOpoxa. BbITeCHEHHWE TaJoreHoB M3 MX PACTBOPOB JIPYTMMU TaJIOT€HAMM.
B3aunmopeiicTBie mapoB KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM KHCJIOTHI U aMMHUaKa («IbIM
0e3 orus»). [lonyuenne aMMuaka v U3ydyeHue ero CBOMCTB. Pa3nuunbie ciydan B3auMOICUCTBUS
pacTBOPOB COJIE€H ATOMHUHMS CcO IIE€noubto. llomydenune kECTKOM BOABI U YCTpaHEHHE €&
KECTKOCTH.

Jlabopamopusie onvimot. 1loiryueHre HEpacTBOPUMOTO TMAPOKCUIA U €ro0 B3aUMOIECHCTBHUE C
kucioToil. MccrnenoBanue KOHIEHTPUPOBAHHBIX PACTBOPOB COJISHOM W YKCYCHOM KHCIOT
KaleJbHbIM METOAOM INpHU UX pa3daBieHun Bojol. [lomydenuwe am@orepHOro TUapoKCcHIA U
n3y4deHue ero cBoMcTB. [IpoBeneHne kaueCTBEHHBIX PEAKIIUA IO OMPEACIICHNUIO COCTaBa COJIH.
Ilpakmuueckaa padoma. PemieHue >KCIEepUMEHTAIbHBIX 3a1ad 1o Tteme «BemecTtBa um ux
CBOMCTBa.

XuMHus 1 cCOBpeMeHHOoe 001ecTBo (2 yaca)

IIpousBoacTreo ammuaka U MeraHoJa. [loHsATHE O XMUMHYECKOW TEXHOJIOTHH. XHMUYECKHUE
peaxkiuu B MPOU3BOJICTBE aMMuaka U MetaHona. OOmas kiaccupuKalruoHHas XapaKTepUCTUKA
peakiuii CUHTe3a B MPOW3BOJCTBE ATUX MPOAYKTOB. HayuHble MpUHIMIBI, JIEKaIIUe B OCHOBE
MIPOU3BOJCTBA aMMHUaKa U MeTaHoja. CpaBHEHUE 3TUX MPOU3BOJICTB.

XuMH4ecKass IpaMOTHOCTh KAaK KOMIIOHEHT o0mieil KyJbTypbl 4en0Beka. MapkupoBka
YIaKOBOYHBIX MAaTEPUAIIOB, SJICKTPOHUKU M OBITOBOM TEXHUKH, IKOJIOTUYHOTO TOBApa, MPOyKTOB
MUTaHUS, STUKETOK 110 YXOAY 3a OAESXKI0M.
Jlemoncmpayuu. Mojenb NPOMBIIIJICHHON YCTaHOBKH TOJIYY€HHS CEPHOM KHUCIOTHL. Mojemnb
KOJIOHHBI CHHTE3a aMMHaka. BumeopparMeHTsl U Claiibl O CTENEHH SKOJIOTHYEeCKONH YUCTOTHI
TOBapa.

Jlabopamopuvie onvimel. VI3ydeHue MapKUPOBOK pa3IMYHBIX BHJIOB IPOMBIIUICHHBIX H
MIPOJIOBOJILCTBEHHBIX TOBAPOB.

TemaTn4yeckoe nJIaHMpoBaHue, ¢ ydieroM padoueir IlporpaMmbl BOCIHTAHUA € YKa3aHHEM

KOJIMYECTBA YaCOB, OTBOJIMMBbIX HA OCBOEHHE KAMKI0I TeMbl

Ne Paznen MoayJib BOCIMTATEJIbHOM MPOrpaMMBbI Kosmmuec | 1a | mpa | Konrpo
«llIk0JBHBIH YPOK» TBO 60 | KTH | JbHbIe
4acos pa | 4yeck | padoThl
TO ue
pH | pado
ble | ThI
|
10 kuace -YCTaHABJIHMBATH JIOBEPUTEIbHBIC OTHOMICHUI MEXKITY
YYUTENeM U YYCHUKaMH, CITOCOOCTBYIOIIUX TIO3UTHBHOMY
= BOCIPHUATHIO yUalIUMHUCS TPEOOBAaHUN U IPOCHO yUUTEIIS
1 [Ipenmer opranndeckomn p Y L P yq ’ 2
T AKTHBH3AIIMH X MTO3HABATEILHOMN IeITEIHOCTH;
XAMAn. L eopus -mo0yXaaTh NIKOJHHUKOB COOIOIATh HA YPOKE
CTPOCHMA OPTaHUYECKHX | oGmenpuHATHIE HOPMBI TIOBEIEHHS, IPABUIIA OOLIEHHUS CO
coenHeHuit A. M. CTapmuMH (YUUTEISIMH) ¥ CBEPCTHUKAMHU
bytneposa (IIKOJIBHUKAMN);
2 VYrieBo JIOPOJIBI U UX -IIPUBJIEKATh BHUMAHUE LIKOJbHUKOB K IEHHOCTHOMY 12 1
IIPUPOAHBIE UCTOYHUKHA ACTICKTY M3y4Ya€MbIX HA YPOKE HBHGHI/II‘/’I,
3 Kucnopoa- u OpraHU30BBIBATh PabOTy JETEl C COIMAIBHO 3HAYMMOH 14
A30TCOMIEPKAIITHE uHpopManuei — 00CyKIaTh, BRICKA3bIBATH MHECHUC;
-HCIOJIb30BaTh BOCIUTATENIbHBIC BO3MOXKHOCTH
OpPraHUYECKHUE
COJICpKaHUs YIeOHOTO MMpeaIMeTa Yepe3 JeMOHCTPALUI0
COCJIMHEHU S
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11 kaace
1 CrpoeHue BelecTB
2 XUMHUUECKHE PEaKIUK
3 BemectBa u ux
CBOICTBa
4 XHMMSL U COBPEMEHHOE
001I1ecTBO
5 [ToBTOpEHUKE 1
00001IeHNEe
HUTOT

JIETSIM IPUMEPOB OTBETCTBEHHOT'0, TPAXKIaHCKOTO
TIOBECHHUSL, TIPOSIBIICHHS YEJIOBEKOJIIOONS 1
I0OpOCEePACIHOCTH;

-CII0cOOCTBOBATEH PO(PECCHOHATEHOMY
CaMOOTIPEIENICHNIO IIKOJIbHUKOB

-IPUMEHATH Ha YPOKE WHTEPAKTHBHBIC (DOPMBI PaOOTHI:
MHTEJJIEKTYalbHBIE UIPBI, TUIAKTHICCKUH

Teartp, AUCKYCCHH, pabOTHI B Iapax H Jp.;
-OpraHU30BbIBaTh MIE()CTBO MOTUBHPOBAHHBIX U
SpYIMPOBAHHBIX YUYAIIUXCs HAJl UX HEYCHEBAIOIINMHU
OJTHOKJIACCHUKAMU;

-HCII0JIb30BaHUE KPAEeBEIUECKOTO MaTepuasa Ipu
HAIOJHEHUH ypOoKa 1 TOMAIIHUX 3aJaHUH
-MHULOMUPOBATH U MOAJICP)KUBATH HCCIIEAOBATEIBCKYIO H
MIPOEKTHYIO /IS TEIBHOCTD MIKOJIEHUKOB

-Opranuzanus oOuIeHus

-(opmMHpOBaTH U pa3BUBATh HABBIKH, 3HAHHS O 3JI0POBOM
o0pase KHU3HU

-aKTUBH3MPOBATh IT03HABATEIbHYIO aKTHBHOCTD
-ITOKa3bIBaTh 00YYAIOIINMCS CBSI3b IPEIMETA C UCTOPHEH
1 TIPAKTUYECKUM NPUMEHEHNUEM B )KU3HH

-Hay4IHTh YYaIlUXCsl aHATM3HPOBaTh, CPAaBHUBATE,
KOHKPETU3UPOBATh U NPEACTABIATH 0OPAa3HO BEIMUUHBI U
(haKThI, OTHOCSIIMECS K SKOHOMHYECKNM SIBIICHUSIM,
SIBJICHUSIM COIIMANIbHOM M OOIIECTBEHHOM KU3HU.

1
2 1
34 4
10 1
12 1
8 1
2

2 1
34 4




KanennapHo-reMaTndeckoe IIaHNPOBaHMe YPOKOB XuMuH B 10 Ki1acce
(34 yaca B rox — 1 yac B He/eJ110)

KOJIH [Tnanupyemsbie pe3ysIbTaThl
HaumenoBanue 4ECTB
Neo paszienoB, TeM o OcHOBHOE coep)kaHue YIeOHOTO
n/m 9acoB MaTepuaa IIpenmeTHele MerTanpeaMeTHsie JlmaHOCTHEBIE
Ipeamer oprannveckoii xumuu. Teopusi CTpoeHust opraHuyeckux coequHerHuii A. M. Byriieposa (2 1)
1/1 [Tpeamet oprannveckon 1 Opranudeckue BeIIecTBa: XapakTepHu3oBaTh 0COOCHHOCTH AprymMeHTHpOBaTh ¢dbopMupoBanue
XUMHUH MIPUPOJTHBIE, NCKYCCTBEHHBIC U COCTaBa M CTPOCHHMS HECOCTOSATENILHOCTh BHUTAJIU3Ma. | OTBETCTBEHHOTO
CHHTCTHYCCKUC. OCO6eHHOCTI/I OpPraHnv4cCKUX BEIIECTB. OHpeI[eJ'IHTI) OTJIUYUTCIBHBIC | OTHOIICHUA K Y4€HHU1O,
COCTaBa U CTPOCHUS KnaccudunuposaTs UX Ha OCHOBE | 0COOCHHOCTH YII€BOJOPOIOB. TOTOBHOCTHU U CIOCOOHOCTH
OpPraHUYECKUX BEIECTB. MPOUCXOXKACHHUS U TIepepabOTKH. K CaMOpPa3BUTUIO u
Buranuswm u ero kpax. ITonsarue camMo00pa30BaHHIO Ha
00 yIrIeBoIopoiax. OCHOBE  MOTHBallMM K
Hemoncmpayuu. Ilnasnenue, 00Y4EeHHUIO U IO3HAHUIO
o0yriauBaHue ¥ TOPEHHE
opraHudeckux BemecTB. Mozxenn
MOJIEKYJI OPTaHUIECKIX
COEIMHEHUH Pa3HbIX KIaCCOB
(mapoctepkHeBBIE U 0OBEMHBIE).
Omnpenenenne dIeMEHTHOTO
COCTaBa OPraHMYECKUX
coenunenuil. [Toptpetsr A. M.
Byrneposa,
M. 5. Bepuemuyca, ®. Bénepa
2/2 OCHOBHBIE ITOJIOKEHHUS 1 OCHOBHBIE ITOJIOKEHHUS TEOPUH Dopmynupoeams OCHOBHbIE CoCTaBIIATh MOJIEKYIIAPHBIE U (dopmupoBanHne
TEOPHUU XUMHUUYECKOTO XMMHUYECKOTO CTPOCHHMS TIOJIO’KEHHS TEOPUH XUMHUYECKOTO | CTPYKTYpHBIE (DOPMYJIBI. OTBETCTBEHHOTO

CTPOEHUS
A. M. Bytnepoa

A. M. bytneposa. BaneHTHOCTSD.
CrpykTypHbIe HOPMYIIBI —
TIOJTHBIE W COKpPAIIEHHBIE.
[pocteie (oquHapHbIE) U
KpaTtHble (IBOWHBIE U TPOHHBIE)
cBs13u. M30Meps! 1 n30MepHs.

CTPOEHUS

A. M. Bytnepoga.
Paznuuate nonsaTus
«BAJICHTHOCTB» U «CTCIICHb
OKHUCTICHUS.

Knaccndpummporats
KOBAaJICHTHBIE CBS3H 110
KPaTHOCTH.

OOBSICHATD SIBIICHHE N30MEPUHU
Y B3aMMHOE BJIMSIHHE aTOMOB B
MOJIEKyJIe

OTHOIIIEHHS K YUEHHIO,
TOTOBHOCTH U CITOCOOHOCTH
K CAMOPa3BUTHUIO U
camM000pa30BaHUIO Ha
OCHOBC MOTHUBAIIUHU K
00Y4EeHHIO U TTO3HAHUIO




KOJIH [Tnanupyemble pe3yabTaThl
HaumeHnoBanue YECTB
Ne paszenos, TeM o OcHOBHOE cofep)kaHue YIeOHOTO
n/m 4acoB Marepuana [IpenmeTHbie MertanpeameTHble JInuHoCTHBIC
B3anMHOe BIUsSHKEE aTOMOB B
MOJIEKYJIE.
Lemoncmpayuu. IloptpeTsl
A. M. bytrnepoga, 3.
®paHKIaHaa,
®. A. Kekyre.
Jlabopamopmvle onvimul.
W3srorosienne Moaenen
OpPTaHUYECKUX COCIMHCHUH
YrieBoaopoabl X NPHPOAHbIE HCTOYHUKH (12 4.)
3/1 AIKaHbI 1 Tomonormyeckwii psx ankanoB U | OmpenernsTe NpUHAIICKHOCTh HabmromaTh XUMUYECKHH ¢dopmupoBanue
ero o61ast dopmyma. | coeamHEHMIT K aNKaHaM Ha SKCICPUMEHT ¢ (PUKCHPOBATH OTBETCTBEHHOT'O
CrpykTypHas M30MEpHUsl | OCHOBE aHAJIM3a COCTaBa UX €ro pe3yabTaThl. OTHOIIEHHS K YICHHUIO,
yriepogHod uenu. Pajnukanel. | MOJIEKyIL. TOTOBHOCTH U CIIOCOOHOCTH
Homenknarypa ankaHoB. JlaBaTh Ha3BaHUS alKaHAM IIO K CaMOPa3BUTHIO U
MEXIYHApOHONH HOMEHKIIATYpeE. caM000pa30BaHUIO Ha
OCHOBE MOTHBAIIMH K
00Yy4EeHHIO U TTO3HAHUIO
4/2 Ankanbl. XUMHUYECKHE 1 XUMUYEeCKHUE CBOWCTBA alKaHOB: | XapaKTepu30BaTh COCTAB U PazmiuaTte moHATHSA «TOMOJNOT» | (hOpMHUpPOBaHUE
CBOMCTBa TOpPEHHE, pEeaKUWH 3aMEIICHUS | CBOWCTBA BaXKHEHIITHX U «H30MEp» OTBETCTBEHHOT'O
(ramoreHupoBaHue), peaxuys | mpeAcTaBUTEIICH aTKaHOB. OTHOIICHHS K YUCHHUIO,
pazjoKEeHUsT MeTaHa, peakuus TOTOBHOCTH M CTIOCOOHOCTH

JETUIPUPOBAHUS dTaHA.
Jlemoncmpayuu. I'openue
aJIKaHOB U3 pe3epByapa razoBoi
3akurasiki. OTHOLLIEHUE aJIKaHOB
K OpOMHO#1 BOJie pacTBOPY
TepMaHraHaTa Kajwusl.

K CAaMOPa3BUTHIO U
caM000pa30BaHUIO Ha
OCHOBE MOTHBAIIUH K
00Y4EeHHIO U TTO3HAHUIO




KOJIH [Tnanupyembie pe3yabTaThl
HaumenoBanue YeCTB
Ne paszenos, TeM o OcHOBHOE cofep)kaHue YIeOHOTO
/I 4acoB Marepuana [IpenmeTHbie MertanpeameTHble JIlnuHOCTHBIC

JlabopamopHule ONnvIMbL.
OOHapyxeHue MIPOAYKTOB
TOpEHUs CBeUH

5/3 AJKeHBI 1 Ortunen. ['oMonormaecKuii psy OmnpenensaTs NpUHAAICKHOCTh XapakTepu30BaTh COCTaB U ¢dopmupoBanue
ankeHoB. Homenkiarypa. COCIMHEHM K aJKeHaM Ha CBOWCTBa BayKHEHIITHX OTBETCTBCHHOTO
CTpyKTypHas U30MEpPHSL. OCHOBE aHaJIN3a COCTaBa UX MpeICTaBUTENCH aIKeHOB. OTHOIIEHHS K YUCHHUIO,
[IpoMeIIIeHHOE TTOTyYeHHE MOJIEKYIL. TOTOBHOCTH U CITOCOOHOCTH
QJIIKEHOB: KPEKUHT U JaBaTh Ha3BaHUA AIKCHAM I10 K CaMOPa3BUTHIO U
JETUIPUPOBAHUE aJTKAHOB. MEXIyHapOHOI HOMEHKIAType. camMo00pa30BaHUIO Ha
Peaxnust geruapartaiyu STaHoOIA, OCHOBE MOTHBAIIMH K
KaK JIabopaTOpHBIN CIOCO0 00YUYCHHIO U TIO3HAHUIO
MOJIy4Y€HUS STUIICHA.

6/4 Anxenpl. Xumudeckue | 1 Peakuuu npucoegnHeHus: HaGmronats xumudeckui Paznuuars nonstus «romonor» | Pasiuuarom ux,

CBOMCTBA. THIpaTaIys, 9KCIIEPUMEHT C (PUKCUPOBATh €r0 | M «U30MEP» ISl AIKEHOB onucwlgarom u

THUIPOTATIOTeHUPOBAHUE, pe3ynbTaThl xapaxmepusyom
raJIOTeHUPOBAHUE, MIPaKTUIECKOEe 3HAUCHNUE.
moymMepu3anud. [IpaBuio
MapxkoBHuKOBa. OKHCIEHUE
ankeHoB. KauecTBeHHBIC peakiuu
Ha HeTIpeIebHBIC YTIICBOJOPOIHI.
Jlemoncmpayuu. I'openue
sTuiieHa. KauecTBeHHbIE peakuu
Ha IBOMHYIO CBSI3b:
obecrBeYnBaHNE STHICHOM
pacTBOPOB MepMaHTaHaTa KaJlns 1
OpOMHOM BOJIBI.

7/5 Anxanuensl. Kayayku 1 Homenknarypa.  CompspkéHnbie | OnpenernsiTe NpUHAIICKHOCTh YcTaHaBnMBaTh 3aBUCUMOCTh (dhopmupoBaHue
nueHbl. byramuweH-1,3, W30IpEH. | COCTMHEHUIT K allKaIieHaM Ha MEXAY CTPOECHUEM U OTBETCTBEHHOT'O

Peakmus Jlebenena. Peaxiuu

CBOMCTBaMH MOJIMMEPOB HA

OTHOIICHUA K YUYCHHUIO,




KOJIU IInanupyemsle pe3yiabTaThl
Haumenosanue 4eCcTB
Ne paszenos, TeM o OcHOBHOE cofep)kaHue YIeOHOTO
n/n 4acoB MaTepuaa IIpenmertHble MertanpeaMeTHble JInuHOCTHBIE
MIPUCOCTUHEHHS AJIKaJINCHOB. | OCHOBE aHAIM3a COCTaBa UX IpUMepe KaydyKa, pE3HHBI 1 TOTOBHOCTH U CIIOCOOHOCTH
Kayuyxu: HaTypalbHBIH, | MOJIEKYIL. »00HNTa K CaMOpPa3BUTHUIO U
cuHTeTnueckue (OyTragueHoBHIH, | JlaBaTh Ha3BaHUS aJKeJUEHAM 110 camMo00pa30BaHUIO Ha
W30TPEHOBHIN).  BynkaHuzamus | MeXIyHapoJHOW HOMEHKIAType. OCHOBE MOTHBAIIUH K
Kaydyka. Pesuna. D60HHT. XapakTepHu30BaTh COCTaB U 00y9IEHHIO U TI03HAHUIO
Lemoncmpayuu. Konnexuust CBOMCTBA BaXKHEHUIIIHMX
«Kayaykuny». MIPEACTaBUTENCH aJIKaANeHOB.
JlabopamopHhuvie onvimel. | Oco3HaBaTh 3HAYUMOCTH POJIU
HccrenoBanne cBOMCTB KAyIyKOB | OT€YECTBEHHOTO Y4EHOTO B
TIOJTY4EHHUH TIEPBOTO
CHHTETHUYECKOI'0 KaydyKa.
8/6 ATKUHBI 1 OOmmas xapakTepuctuka | OnpenensTs NpUHAICKHOCTD YcranaBnuBaTh NIPUYUHHO- Habmonath xumudeckuii

roMoJsioruueckoro psiua. Crocoos
00pazoBaHusl Ha3BaHUW AIKUHOB.

XuMugeckue CBOWCTBa
alleTWJICHA: TOPEHHEe, peaKnuu
TIPUCOCTUHEHHSL:
THIPOTaJoreHUPOBaHNUE,
raJoreHUpOBaHMe,  TUApaTanus
(peakmust  KywepoBa), — ero
MOJy4YeHHWEe W TIpPUMEHEHHE.
Bununxnopun u €ro
MOJIMMEPHU3aLIUs B
TIOJIMXJIOPBHHHUIL.

Hemoncmpayuu. Ilonyuenue
alleTUIECHA peakyel TuapoIn3a
KapOuna kanpuust. 'openue
aneruneHa. KauecTseHHsle
peaxIyy Ha TPOHHYIO CBSI3b!
obecBeUnBaHNE Al[ETHICHOM
pPacTBOPOB MEpMaHTaHATa KaIWs 1
OpOMHOM BOJIBI.

COCIMHEHU K aJIKMHAM Ha
OCHOBE aHaJIM3a COCTaBa UX
MOJIEKY1.

HaBaTb Ha3BaHH aJIKMHAM I10
MEX1yHapOIHOM HOMEHKIIATypeE.
XapakTepHu3oBaTh COCTaB,
CBOWCTBA U MPUMEHEHUE
aleTUICHA.

CJICACTBCHHYIO CBA3b MCKIY
COCTaBOM, CTPOCHHUEM MOJICKYJI,
CBOMCTBAMHU U MMPUMEHCHUEM
allCTUIICHA.

Pasnmuyarth MOHITHS «TOMOJIOIY
" «M30MEP» AJId AJIKUHOB

9KCIIEPUMEHT C
(buKCHpOBaTh €ro
pe3yIbTaThl




KOJIH [Tnanupyemsbie pe3ysIbTaThl
Haumenosanue 4eCcTB
Ne paszenos, TeM o OcHOBHOE cofiep)kaHue YIeOHOTO
n/n 4acoB MaTepuaa IIpenmertHble MertanpeaMeTHble JluaHOCTHBIE
9f7 ApeHBI 1 Berszom, kak  mpeacTaBUTENh | XapaKTepu30BaTh COCTAaB, YcTanaBauBaTh IPUIUHHO- Habnromats xuMudeckuit
apOMaTHYeCKUX YIJIEBOJOPOJIOB. | CBOWCTBA M IPUMEHEHHE OCH30J1a. | CIIEACTBEHHYIO CBSI3b MEXAY 9KCIEPUMEHT C
CrtpoeHue €ro MOJIEKYJIBl H COCTaBOM, CTPOCHHEM MOJIEKYJ, | (PUKCHPOBATh €ro
cBOMcTBa ¢usnueckne u CBOMCTBaMH U IPUMEHEHUEM pe3yIbTaTh
XMMHYECKHE CBOWCTBA: TOpPEHHE, GeH3omna 10
peakun 3aMEIIECHUS —
raJoreHUpPOBaHNWE, HUTPOBAHHME.
Ilomydyenne u  TpUMEHEHHE
OeHzoa.
Jemoncmpayuu.  VccnenoBanue
CBOWCTB OeH30/Ila C TOMOIIBIO
OBITOBOTO pacTBopuUTENs
«CoOnbBEHT»
10/8 | TIpupomusiii u momyTHbIH | 1 CoctaB mnpupoaHoro rasza. Ero | Xapakrepn3oBaTb COCTaB H XapakTepu3oBaTb COCTaB U (dbopmupoBanue
rasbl HaXOXJICHHE B IpUpoJie. | OCHOBHBIC HAIPABIICHHS OCHOBHBIC HalpaBIICHUS OTBETCTBEHHOTO

[MpenmymiecTBa MPUPOIHOTO Tras3a | IMepepadOTKH U UCIOIb30BaHUS nepepabOTKH 1 UCTIONB30BAHNS | OTHOIICHHMS K YUCHHIO,
Kak  TOIUIMBA. XuMudeckas | TIPUPOAHOTO rasa. MOy THOTO Ta3a TOTOBHOCTH U CIIOCOOHOCTH

nepepaboTKa TPUPOAHOTO Ta3a:
KoHBepcus, nuponn3. CuHTe3-ra3
1 eTo MPUMEHEHHE.

IlonyTHele Ta3bl, HX COCTaB.
IlepepaGoTka MOMYTHOTO Ta3a Ha
¢pakouu: Cyxod Tra3, IpoIaH-
OyTaHOBas CMECh, Ta30BBIH
OeH3MH.

Jlemoncmpayuu. Kapra 1ojie3HbIX
nckomnaempix PO

CpaBHUBATh HAX0XKJICHUE B
MIPUPOJIC U COCTAB MPHPOTHOTO H
MOy THBIX TA30B.
XapakTepHu3oBaTh COCTaB U
OCHOBHEBIC HAIIPABJICHUS
nepepabOTKH U UCTIOJIb30BAHUS
MOMYTHOTO Ta3a

K CAaMOPa3BUTHUIO U
camM000pa30BaHUIO Ha
OCHOBE MOTHBAIIUH K
00Yy4EeHHIO U TTO3HAHUIO




KOJIH [Tnanupyemsbie pe3ysIbTaThl
Haumenosanue 4eCcTB
Ne paszenos, TeM o OcHOBHOE cofep)kaHue YIeOHOTO
n/n 4acoB MaTepuaa IIpenmertHble MertanpeaMeTHble JluaHOCTHBIE
11/9 | Hedrs u cioco6sr eé 1 CocraB Hetu 1 e€ mepepaboTka: | XapakTepH30BaTh COCTaB U Oco3HaBaTh HEOOXOANMOCTh ¢dopmupoBanue
nepepabOTKH NIeperoHKa, KpeKUHT, pu(OPMUHT. | OCHOBHBIC HANIPABIICHHS XUMHYECKHX CIIOCOOO0B OTBETCTBEHHOTO

HedrenpoaykTs! u ux nepepaboTku HePTH. MOBBILIEHHS KayecTBa OEH3MHA | OTHOILEHHS K YUCHHIO,
noxyuenue. [Tonstue 00 Paznnuats HedTsHBIE Dpakyy 1 TOTOBHOCTH U CIIOCOOHOCTH
OKTaHOBOM 4HcCJIe. XUMHUYECKHE OIIMCHIBAThH 00IACTH UX K CaMOpa3BUTHIO U
CHOCOOBI MOBBIIICHUS KAYECTBA TIPUMEHEHNS. camMo000pa30BaHUIO HA
OeH3MHA. OCHOBE MOTHBAIIMHU K
Hemoncmpayuu. Komnekuus 00y9IEHHIO U TI03HAHUIO
«Heptsr W  HEPTEPOIYKTEI,
BUAEO(pParMEHTBl W Ciaiiasl
«[leperonka  HepTm». Kapra
M0JIE3HBIX UCKONaeMbIX PO

12/10 | KaMeHHBI# yroJib U ero 1 KokcoBanne kaMeHHOro yrisi H | XapakTepu3oBaTh OCHOBHBIC Oco3HaBaTh HEOOXOAUMOCTh (dbopmupoBanue

nepepaboTka €ro MpOJYKTBHI: KOKCOBBIM Tras3, | MPOIYKTHl KOKCOXUMHYECKOTO ra3u(uKanuy KAMEHHOTO YIS, | OTBETCTBEHHOTO

aMMHavYHas BOJa, | mpousBozacTBa. ONUCHIBaTh KaK aJIbTepHATUBBI IPUPOJHOMY | OTHOIICHHMS K YUCHHIO,
KaMEHHOYTOJIbHAasl CMOJIa, KOKC. | 00JacTH NPUMEHEHUS rasy. TOTOBHOCTH U CITOCOOHOCTH
lNazndukanust KaMEHHOTO YIIIA. KOKCOBOTI'0 I'a3a, aMMUauYHOHI K CaMOPa3BUTHIO U
Hemoncmpayuu. Kosutekius | BOabl, KAMEHHOYTOJILHOI CMOJIBI, camMmo00pa30BaHUIO Ha
«KaMeHHBIH yromp M TNPOIYKTHI | KOKCA. OCHOBE MOTHBAIIUH K
ero nepepabOTK». 00y4YEHHIO U TIO3HAHUIO
Buneopparmentsl u  crnaiabl
«Koxkcoxummaeckoe
IIPOU3BOJICTBOY»

13/11 | IloBropeHue 1 1 TectupoBanue, peuieHue 3afgad U | BhIMonHATH TecTsl, pemarsb ITpoBoanTh ouenky | Koppekruposats cBOn

00001IeHE

yIpa>KHEHUH MO TeMe

3aJa491 U YIIPAXXHECHUS 110 TEME.

COOCTBEHHBIX ,HOCTI/I)KCHI/Iﬁ B
YCBOCHUU TEMBI

3HAHUA B COOTBETCTBUU C
ITIAaHUPYEMBIM PE3YJIBTATOM




KOJIH [Tnanupyemsbie pe3ysIbTaThl
HaunmenoBanue YeCTB
Ne paszenos, TeM o OcHOBHOE cofep)kaHue YIeOHOTO
n/n 4acoB Marepuana [TpenmeTHbIC MeranpeameTHble JluaHOCTHBIE
14/12 | Kourponbras padora Ne | 1 TectupoBanue, penieHue 3afgad U | BEITOMHATH TECTHI, pemarhb KoppexTtupoBats cBon
1 «Teopus ctpoenus YIPaKHEHHI 10 TeMe 3aJa4M ¥ yIpaXKHEHHUS 110 TEME. 3HAHMS B COOTBETCTBUH C
OpPTraHUYEeCKuX IUITAaHUPYEMBIM PE3YJIbTaTOM
coequHeHuit A M.
Byrnepoga.
YTr1eBoopoas»
Kuciiopoa- 1 a3orcoaep:kaimme opranndeckue coexunenus (14 q1)
OnHOATOMHBIE CITUPTHI 1 @OyHKIMOHATBHAS THAPOKCHIbHAS | Ha3piBaTh CIMpTHI IO YcraHaBnMBaTH MPUYUHHO- | (POPMUPOBAHHE
15/1 rpynna. ['omosiormyeckuil  psan | MeXIyHapoJHOH HOMEHKIATYPE. | CIIEACTBEHHYIO CBSI3b MEX/Y | OTBETCTBEHHOTO
MpeAeIbHBIX OJJTHOATOMHBIX | XapaKkTepu3oBaTh CTPOCHHE, COCTaBOM, CTPOEHHEM MOJIEKYJ | OTHOIIECHHUS K yUEHHIO,
cnuptoB. M3oMepusi MOJIOXKEHUs | CBOMCTBA.. METaHOJIa M ITaHOJIa TOTOBHOCTH U CIIOCOOHOCTH
(YHKIIMOHAIBEHON TpYIIIBL. K CaMOpa3BUTHIO U
Bonoposnas cBsi3b. caMo00pa30BaHUIO HA
OCHOBE MOTHBAIIMHU K
00y9EeHHIO U TI03HAHHIO
16/2 | OaHOATOMHBIE CTUPTHIL. 1 XUMHUYECKHEe CBOWCTBA CIHPTOB. | Xapaxmepusosamo crocoOsl | YcTaHaBIMBaTh npuanHHO- | Habmroxarts,
XUMHUYECKUE CBOMCTBA Anpperuanas rpynma. Peakuus | mosydeHus u 005IacTH | CIENCTBEHHYIO CBSI3b MEXKAY | CAMOCTOSITENIEHO
sTepuUKALNY, CIIOKHBIE dPUPBL. | TPUMEHEHHS Npe/ieNbHBIX | CBOMCTBAMH W NPUMEHEHHEM | MPOBOAUTH U OIHCHIBATH
IIpumenenue cnuptoB. JlelicTBUE | OJHOATOMHBIX CIIUPTOB METaHOJIa U 3TaHOJIa XUMHUYECKUH 3KCIIEPUMEHT
METWJIOBOTO ¥ 3TUJIOBOTO CIIHPTOB
Ha OpraHU3M YeJOoBeKa.
Hemoncmpayuu. Oxucnenune
CHMpPTA B aJIbJICTUI.
JlabopamopHhvie onbvimul.
CpaBHEHHE CKOPOCTH HCIIapeHHs
BOJIbI ¥ ATAHOJIA.
17/3 | MuoroaromHble ciupTel | 1 OTUNEHTTUKOIb, kak | Knaccuduuposats criupTsl o Wnentndunnposars HaGmonars,
NIPE/CTaBUTENb JABYXAaTOMHBIX M | MX ATOMHOCTH. MHOTOATOMHBIE CIIUPTHI C CaMOCTOSTENIHLHO




KOJIH [Tnanupyemsbie pe3ysIbTaThl
HaunmenoBanue 4eCcTB

Ne paszenos, TeM o OcHOBHOE cofep)kaHue YIeOHOTO

n/n 4acoB MaTepuaa IIpenmertHble MeranpeameTHble JluaHOCTHBIE
TJHLOEPUH, Kak MPEICTaBUTENb | XapaKTepH30BaTh CTPOCHUE, MOMOIIIBIO KAYE€CTBEHHOH MIPOBOANTD U OTIMCHIBATH
TpEXaTOMHBIX CIIUPTOB. | CBOMCTBA, CIIOCOOBI IIOJIy4EHUSI M | PEaKLUH. XUMHUYECKHH IKCIIEPUMEHT
KauecTBeHHas peakuus Ha | 00JacTH NMPUMEHEHHUS
MHOTOaTOMHBIE  CIIUPTHI, WX | MHOTOATOMHBIX CIIUPTOB.
CBOHCTBA, MOJTy4eHHE "
IIPUMCHEHHE. IMTonsTne 00
a"HTA(dpHU3ax.
Lemoncmpayuu. KauectBeHHas
peaKmus Ha MHOTOaTOMHBIE
CIHPTHL.
Jlabopamophvie onvimul.
PacTBOpHMOCTS IIIMILIEpHHA B BO/IE

18/4 | denon 1 CrpoeHue, moylydeHHE, CBOMCTBA | XapaKTepH30BaTh CTPOCHUE, Wnentndunmnposath GheHo ¢ (dbopmupoBanue
u IIpUMEHEHNE (eHONa. | CBOWCTBA, CIOCOOBI MOYYCHNUS U | TIOMOIIBIO KAYECTBEHHBIX OTBETCTBEHHOTO
KauecTBeHHble ~ peakuuu  Ha | objacTv npuMmeHeHus QeHona. peaxIui. OTHOIICHHS K YYEHHIO,
(beHoI BzaumHOe  BaMsiHUE TOTOBHOCTHU M CLIOCOOHOCTH
aTOMOB B MOJIeKyJe (eHoma. Cobmronath IIpaBUJIA | K CAMOPA3BUTHIO U
Hemoncmpayuu. 3aBHCHMOCTh Oe3omacHOTO  OOpamieHdss ¢ | caMOOOpa30BaHHIO Ha
pacTBOpUMOCTH (eHOJIa B BOJIE OT (beHomoM OCHOBE MOTHBAIIUH K
TeMIeparypsl. Bzaumopnelicteue 00y4YEHHIO U TIO3HAHUIO
(deHona ¢ OpOMHOH BOIOH W
XJIOPUAOM xenesa(Ill), KaK
Ka4eCTBEHHbIC PEAKIHN
19/5 | Anbgerngbl u KeToHbl 1 dopmanbieru M aneTanbAerui, | XapakTepu3oBaTh CTPOCHUE, Wnentndunnposars anpaeruns! | CobmonaTs npasuiia

KaK MpEaACTaBUTEIN aJlbACTUI0B,

COCTaB ux
MoJekyi. OyHKIMOHaIbHAs

KapOOHMIIbHAS rpynmna.
KauecTBeHHBIE  peakuuu Ha

anbjeruipl. CBOMCTBA, MOJTy4yeHUE

CBOWCTBA, CTIOCOOBI MOTyYSHUS H
00J1acTH IPUMEHEHHS
dbopmanpaeruaa u
aleTaibIerua.

C  IOMOIIBIO
peaxiuit

Ka4yCCTBCHHBIX

9KOJIOTUYECKH IPAMOTHOTO
n 6e301acHOTo 00paIeHNs
¢ (hopMasbaAETHIOM.




n/n

HaumenoBanue
pa3nenos, TeM

KOJIM
4YCCTB

JacoB

OcHOBHOE cofep)kaHue YIeOHOTO
Marepuana

IInanupyemsle pe3yiabTaThl

[IpenmeTrHbie

MeTaHpeZ[MeTHLIe

JInyHOCTHEIE

U TIpUMeHeHue (HopManbIeTHIa U
aleTagbIeruaa. Peakuuu
MIOJIMKOH/ICHCAIIUT JUTISL
¢dopmanpaeruna. Ilonsatne o
KETOHax Ha ITpUMepe arleToHa.
Lemoncmpayuu. Peakuun
cepeOpssHOrO  3epkala M cO
CBEXKETIOyYCHHBIM THIPOKCHAOM
vemu(Il) mpum HarpeBaHHH, Kak
KaueCTBEHHbIC  pEakUUH  Ha
QJTBJICTU/IBI

20/6

Kap6oHOBBIE KHCTOTHI

T"'omosornueckuit pan
MIpeIeTbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. JKHpHBIC
KHUCJIOTBl. XHMMUYECKHE CBOMCTBA
KapOOHOBBIX KHUCIOT. [lomyueHue
U TpUMEHCHHE MYpaBBHHON U
YKCYCHOU KHUCIIOT.
Jlemoncmpayuu. OGpasisl
MYpPaBbUHOM, YKCYCHOM,
NaJIbMUTHHOBOMI U CTEapUHOBOI
KHCJIOT ¥ UX PAaCTBOPHMOCTD B
BOJIE
Jlabopamopnvle
XHUMHYECKHUE CBOWCTBA YKCYCHOM
KHUCJIOTBI

Oonbsinivl.

XapakTepHu3oBaTh CTPOCHHE,
CBOWCTBA, CTIOCOOBI MOTyYSHUS U
o0JlacTi IPUMEHEHUS
MYpPaBbUHOM U YKCYCHOM KHCIIOT.
Paznuuats o61ree, 0COOEHHOE U
€IMHUYHOE B CTPOCHUH U
CBOMCTBaX OpPraHNYECcKUX
(MypaBBEUHOW M YKCYCHOW) H
HEOPraHMYECKHUX KUCIIOT.

Cobmroaath
JKOJIOTUYECKHU
Oe3omacHOTO  OOpamieHus
KapOOHOBBIMHU KUCIIOTAMHU

IpaBuiIa
IPaMOTHOTO U

C

Habnronats, npoBOAUTH,
OIUCHIBATH M (PUKCUPOBATH
pE3yIbTaTHI
JEMOHCTPALIMOHHOTO H
1ma00paTOPHOTO
XUMHYECKHX
IKCIIEPHUMEHTOB.

21/7

Crnoxuble 3¢upsl. JKupst

Peakuus aTeprurKaInK.
Cnoxusle »dupbsl. Kupel, nx
COCTaB M TMAPOIN3 (KUCIOTHBIA U

OnuceIBaTh peakiuu
STepUPHUKAIINY KaK 00paTuMon
OOMEHHBIH MPOIIECC MEKITY
KHCJIOTAMH U CIIUPTaMHU.

YcTaHaBauBaTh 3aBUCUMOCTD

MEXAy HU3NIECKIMHU

CBOICTBaAMU JKHUPOB, COCTAaBOM

HaGuronats, MpoBOINTS,
OIHCHIBATh U (PUKCHPOBATH
pe3yIBTATHI
JIEMOHCTPAIIHOHHOTO H




n/n

HaumenoBanue
pa3nenos, TeM

KOJIM
4YCCTB

JacoB

OcHOBHOE cofep)kaHue YIeOHOTO
Marepuana

IInanupyemsle pe3yiabTaThl

[IpenmeTrHbie

MeTaHpeZ[MeTHLIe

JInyHOCTHEIE

IEIIOYHON ). Merna.
T'unpupoBaHue KHUPOB.
Jemoncmpayuu. Konnexius
CIOXHBIX 3pupoB. Komnekims
xupoB. OOpasibl TBEPIOTO U
KHJIKOTO MbLIA.

Jlabopamophvie onbImbl.
OrmpeneneHnue  HENMpeneabHOCTH
PACTUTEIILHOTO Macia

XapakTepHu3oBaTh CTPOCHHE,
CBOMCTBA, CIIOCOOBI ITOJTyYEHUS 1
00J1aCTH IPUMEHEHHUS )KUPOB.

HX MOJICKYIT 1
MMPOUCXOKACHUEM.

1 IIPOU3BOJACTBO TBépL[LIX
JKHUPOB Ha OCHOBEC
PACTUTCIIbHBIX MACCII.

nmabopaTopHOTO
XUMHUYECKHX
HKCTIEPUMEHTOB

22/8

YraeBobl

VYriesoasl. MoHOCaxapusl.
I'mroko3a Kak anbIeruJocnupT.
Copbur. MomoyHOKHCIIOE H
CITUPTOBOE OpOKEHUE.
®doTocunres. Jlucaxapuasl.
Caxapo3a. [lonucaxapusl:
KpaxMaJl, I[eJUTI0JI03a.
Jlemoncmpayuu. AnbaeruaHble
CBOMCTBA M CBOKCTBA
MHOTOaTOMHBIX CITHPTOB TITFOKO3BI
B PEAKIUAX C THIPOKCHIIOM
veau(Il). Unentudukarms
Kpaxmaia.
Jlabopamopuvie
UsrotoBnenue KpaxMaJlbHOTO
KJIehcTepa. Unentudukamms
Kpaxmajla  Kak  KOMIIOHEHTa
HEKOTOPBIX MPOTYKTOB MUTAHUS

onvinvl.

OnpenensiTe NPUHAIIC)KHOCTh
OpraHWYeCKHX COeUHEHUH K
YTIICBOJAM.

PasnmuuaTte MOHO-, 1H-
MTOJTCAXapUIbI 10 X
CHOCOOHOCTH K THAPOIIH3Y.

ITpuBoauThs pUMEpPHI
IIPEICTaBUTENICH KaXKIOU
TPYIIIBI YIIIEBOJIOB.

Habnronats, mpoBOAUTH,
OIUCHIBATH U (PUKCHPOBATH
Ppe3yIbTaThI
JEMOHCTPALIHOHHOTO H
7m1a00paTOPHOTO
XUMHYECKHX
IKCIIEPHMEHTOB

23/9

AMUHEBI

AMuHOrpymnma. AMUHBI
npeieybHble W apoOMaTHYECKUe.
Anunu. [lonyyeHue aMHHOB.

OnpenensiTe NPUHAIICKHOCTh
OpraHUYecKOro COeIUHEHNUS K

ApryMEHTHPOBATh YyBCTBO
TOPAOCTH 3a JOCTHKEHUS

(dopmupoBaHne
OTBETCTBEHHOTO
OTHOIICHHS K yYEHHIO,




KOJIH [Tnanupyemble pe3yabTaThl
HaunmenoBanue YecTB

Ne paszenos, TeM o OcHOBHOE cofep)kaHue YIeOHOTO

/1 4acoB Marepuana [IpenmeTHbie MertanpeameTHble JIM4HOCTHBIE
Peakmusa 3ununa. XuMuueckue aMHUHaM Ha OCHOBE aHaJIM3a OTEUECTBEHHON OpraHMYECKOM TOTOBHOCTH M CITOCOOHOCTH
CBOMCTBA ¥ IPUMEHEHHE aMUHOB. | COCTaBa €ro MOJIEKYII. XUMUH. K CaMOPa3BUTHIO U
Hemoncmpayuu. Ioptper H. H. XapakTepu3oBaTh CTPOCHUE, Cobmronath MpaBmiIa | caMOOOpa30BaHUIO HA
3unnHa. KoIeKIus aHUITHHOBBIX | CBOWMCTBA, CIOCOOBI TONYYCHUS U | O€30MacHOr0  OOpalleHUuss  C | OCHOBE MOTHBAIIMH K
KpacuTeJeH. 00TacTH MPUMEHCHHS aHHUJIIHA. AHWIMHOM W KpacHTeIAMH Ha | 0OOyYCHHIO U TIO3HAHHIO
Jlabopamopnule OnbIMbl. €ro OCHOBE
HsrotoBnenue Mopenei MOJIEKYI
AMHUHOB

24/10 | AMHHOKHUCIOTEL 1 AMJHOKHUCIIOTHI, CcOCTaB ux | Onpenenars IpUHAICKHOCTD XapakTepu30BaTh CBOMCTBa ¢dopmupoBanue
MOJIEKyT ¥  CBOWCTBA, KaK | OPraHHYECKOTO COCTMHEHUS K aMUHOKHUCIIOT KaKk aM(QOTEPHBIX | OTBETCTBCHHOTO
aM(pOTEPHBIX OpPTaHWYECKHX | aMUHOKHCIOTaM Ha OCHOBE COEIMHEHNH. OTHOIICHHSA K YUCHHIO,
COEIMHEHNH. Tnunmn, KaK | aHajm3a coCTaBa HX MOJICKYII. Paznuuars peakiy | TOTOBHOCTH M CTIOCOOHOCTH
HpeI[CTaBI/ITeJ'II) AMHUHOKHUCIIOT. IIOJIMKOHACHCAIINU U IICIITUIHBIC K CaMOpa3BI/ITI/IIO nu
[Tonyuenue MOJIUIIETHIOB CBSI3U caM000pa30BaHUIO Ha
peakuuein MOJUKOHACHCALINH. OCHOBE MOTHUBAI[UU K
ITonaTue o nenTUaHON CBA3HU. 00Yy4EeHHIO U TTO3HAHUIO
Jlabopamophule OnbIMbI.
HzroroBneHre MOACTH MOJICKYJIBI
TIUIAHA
25/11 | Benku 1 CtpoeHne MOIIeKy OSITKOB: XapakTepHu3oBaTh COCTaB, OnuceIBaTh Omonorodeckue | GOpMHpPOBAHUE

NepBUYHAs, BTOPUYHAS U CTPOCHUE, CTPYKTYPY U CBOMICTBA | CBOWCTBA OCIKOB HAa OCHOBE | OTBETCTBEHHOI'O

TPETUYHAS CTPYKTYPHI.
KauecTBeHHble peakuuu Ha
OeNKkH, UX THAPOIIU3,
JieHaTypamus U OUOJOTHIECKIE
¢byHKINN.

Jemoncmpayuu. KauecTBeHHbIE
peaximu Ha OCIKH.

OEJIKOB.
UnentudunupoBath OSIKU.

MEKIIPEIMETHBIX CBS3CH XUMHU
# OHOJIOTHH

OTHOIIIEHHS K YUEHHIO,
TOTOBHOCTH U CITOCOOHOCTH
K CAaMOPa3BUTHUIO U
caM000pa30BaHUIO Ha
OCHOBC MOTHUBAIIUHU K
00Yy4EeHHIO U TTO3HAHU




KOJIH [Tnanupyemsbie pe3ysIbTaThl
HaunmenoBanue YeCTB
Ne paszenos, TeM o OcHOBHOE cofep)kaHue YIeOHOTO
n/n 4acoB Marepuana [TpenmeTHbIC MeranpeameTHble JluaHOCTHBIE
26/12 | Tlpaktuueckas pabora Ne | 1 Unentndpukanus opranndeckux | IIpoBoauth, HaOIrOIaTh u | [IpoBomuTth, HaOmomate u | GpopMupoBaHHe
1. Unentudukanms COCIMHEHU I OITUCHIBATh XMMHYECKUI | ONUCHIBATH XUMHYECKUH | OTBETCTBEHHOTO
OPTaHUIECKUX IKCIIEPUMEHT JUISl | DKCIIEPUMEHT JUISl | OTHOIIEHHMS K YYEHHIO,
COCIMHEHUH MOATBEPKACHNAS ~ CTPOCHUS W | TMOATBEPXKACHUS CTPOEHHS U | TOTOBHOCTH U CLIOCOOHOCTH
CBOMCTB pa3IUYHbBIX | CBOWCTB Pa3IUYHBIX | K CAMOPa3BUTHIO U
OpPraHMYeCKUX COCIAMHEHMH, a | OpraHMYEeCKHX COCIMHEHHUH, a | caMooOpa30BaHHUIO HA
TaKKe WX HACHTHOUKAIMU C | TaKKEe HUX WICHTH(GUKAIMKA C | OCHOBE MOTHBAIMHU K
TIOMOUIBIO KAueCTBEHHBIX | IIOMOLIBIO Ka4eCTBEHHBIX | 00yUIEHHIO U IIO3HAHUIO
peaxuui peakuuit
27/13 | TloBTOpCHHE U 1 TectupoBanue, peuieHue 3a7ad U | BbINONIHATE TECTHI, pellaTh IIpoBoauTh OLEHKY KoppekTtupoats cBOU
00001eHue YIpaXHEHUH 110 TeMe 3aJ[a4M ¥ yIpaKHEHHUS 110 TeMeE. COOCTBEHHBIX JJOCTHIKEHHI B 3HAHMS B COOTBETCTBUH C
YCBOCHUH TEMBI. IUTAaHUPYEMbIM PE3YJIbTaTOM
28/14 | KourpombHas pabora 1 KOHTPOJIb 3HAHUI KoppekTtupoBats cBOM
Ne2 «Kucnopoa- n 3HAHUS B COOTBETCTBUU C
a3oTcozeprKalye IUTAaHUPYEMbIM PE3YJIbTaTOM
OpTaHWYecKHue
COCIMHEHUS
Opranuyeckast Xumusi 1 06mmecTBo (4 4)
29/1 | BuotexHomorus 1 PazButne 6norexnonoruu. Tpu OOBSICHATB, YTO TAKOE XapakTepu3oBaTh pons | hopmupoBaHue
HarpasJeHUs] OMOTEXHOJIOTHU: OHOTEeXHOJIOT UL, TeHHAS (MIIN OMOTEXHOJOTMM B  PEIICHUU | OTBETCTBEHHOTO

reHHas (MM TeHeTHYeCcKast)
WH)KEHEepHs; KIeTOYHAas
HWH)XKeHepus; Onomornaeckas
HHXeHepus. ['eneTnuecku
MOUHUINPOBAHHBIE OPTAHU3MBI
(I'MO) u TpancreHHas

TeHETHYeCKas) HHKCHEePHs,
KJIETOYHAs! MHKEHEPHS,
Onosornueckas MHKECHEepHs,
KJIOHHPOBAHHE,
HMMMOOMIN30BaHHBIE (DEPMEHTEHI.

MIPOJIOBOJILCTBEHHON IMPOOIEMBI
" COXpaHEeHUU 3/10pOBbS
YyeJIOBEKa

OTHOIICHUA K YUYCHHUIO,
TOTOBHOCTHU M CTIOCOOHOCTH
K CAaMOPa3BUTHUIO U
caM000Opa30BaHUIO Ha
OCHOBC MOTHUBAIIUHU K
00Y4EeHHIO U TTO3HAHUIO




KOJIU IInanupyemsle pe3yiabTaThl
Haumenosanue 4eCcTB
Ne paszenos, TeM o OcHOBHOE cofep)kaHue YIeOHOTO
n/n 4acoB MaTepuaa IIpenmertHble MertanpeaMeTHble JInuHOCTHBIE
npoxykuus. Kimornposanue.
HmmoOum3oBaHHbIe (DEPMEHTHI
U X IPUMEHEHHUE.
Jlemoncmpayuu.
BuneodparmenTs! u ciaiiabpl mo
OMOTEXHOJIOTHH u
UMMOOMIIN30BaHHBIM ()epMEHTaM
30/2 | MMonumeps 1 Krnaccudukanms nonumepos. Knaccuduimposars noiaumepsl o | YcraHaBiIuBaTh CBs3W Mexay | GpopmupoBaHHe
HckyccTBeHHBIE TOJIUMEPHI: Pa3IMYHBIM OCHOBAHUSIM. CBOWCTBAMH  IOJUMEPOB U | OTBETCTBEHHOTO
LEJUTYJIOH I, alleTaTHBIH MENK, Pazmiuath HCKYCCTBCHHBIC | OOJIACTSIMH UX MPUMCHECHUS OTHOILCHUS K YUCHHIO,
BHCKO3a, LeJUTo(aH. MOJMMEPBI,  KJIacCU(ULINPOBATH TOTOBHOCTH U CIIOCOOHOCTH
Hemoncmpayuu. Konnekimst | uX ¥ WUIIOCTPUPOBATH TPYIIIBI K CaMOpa3BUTHIO U
MTOJIIMEPOB. Konnexiust | monmMepoB mpuMepamu. camM000pa30BaHUIO HA
CHUHTETHYECKHUX MOJMMEPOB U OCHOBE MOTHBAIINHU K
W3AETNH U3 HUX 00y9EeHHIO U TI03HAHUIO
31/3 | Cunrernueckue 1 ITonumepuzanus u | Paznuuate mnonmMmepuzanuio ¥ | ONUCHIBATH cuHTeTHYeCKue | (hopMUpOBaHUE
MOJIMMEPHI TIOJIMKOHJICHCANNS, KAaK CIOCOOBI | IOJMKOH/ICHCAIHIO. Kay4yKH, TTACTMACCHI 1 | OTBETCTBEHHOTO
TIOTy4eHHS noiaumepoB. | [IpuBoauTh ~ TpHMEpbl  3THX | BOJIOKHA HA OCHOBE CBSI3M | OTHOIICHHS K YYEHHIO,
CuHTreTn4eckue Kay4dyKH. | CHOCOOOB IOTyYeHHS TIOJIMMEPOB. | CBOMCTBA — NMPHUMEHEHHE TOTOBHOCTH U CIIOCOOHOCTH
[MommcTupou, TedIIoH " K CaMOpa3BUTHIO U
TIOJIMBUHUIIXJIOPHL, Kak camMo00pa30BaHUIO HA

MIPEICTaBUTEIN TUIACTMACC.
CHHTETHYECKHE BOJIOKHA: KaIPOH,
HaNJIOH, KeBJap, JIaBCaH.
Jemoncmpayuu. Komiekuus
CHHTETHYECKHX MOJIIMEPOB:
IJIacTMacC U BOJIOKOH M U3AETUi
13 HUX

OCHOBE MOTHBAIIUH K
00Y4EeHHIO U TTO3HAHUIO




KOJIH [Tnanupyemsbie pe3ysIbTaThl
HaunmenoBanue YeCTB
Ne paszenos, TeM o OcHOBHOE cofep)kaHue YIeOHOTO
n/n 4acoB Marepuana [TpenmeTHbIC MeranpeameTHble JluaHOCTHBIE
32/4 | Tlpaktmueckas paGora Ne | 1 Pacno3naBanne mmnactmacc # | [IpoBomuts, HaOIrOIaTh u [IpoBoauTh, HAOMIOATE U
2:PacniozHaBaHue BOJIOKOH OITUCHIBATh XUMHUYECKHUI OITUCHIBATH XUMUUECKHUI
IIacTMacc M BOJIOKOH IKCIIEPUMEHT JUIst 9KCTIEPUMEHT LISl
UACHTH(QHUKAINK IUIACTMAcC ¥ | HACGHTH(UKALWY IUTacTMacc U
BOJIOKOH c HIOMOIIIBIO BOJIOKOH C ITOMOIIBIO
Ka4eCTBEHHBIX PeaKIui Ka4eCTBEHHBIX PeaKIui
IMoBTOpeHue u 0600eHne Kypca. [ToaBeneHne HTOroB y4eOHOro rojaa. (2 4)
33/1 | MoaroroBka k uroropoit | 1 TectupoBaHue, pelieHue 3aJa4 1 | BBINONHATE TECTHI, pellaTh KoppexTtupoBaTh CBOU 3HaHUA B
KOHTPOJILHOM padoTe YIPaXXHEHUI 110 TeME 3aJ1a4d U YIPAXHEHHS 110 TEME. COOTBETCTBHH C IIJIAHUPYEMBIM
pe3ysbTaToM
34/2 | UroroBas KOHTPOJbHAS 1 TectupoBanue, pemenne 3a1ad U | BBINONHATE TECTHI, pemaTh KoppekTupoBats cBOM 3HaHUS B
pabora YIPaKHEHHI 10 TeMe 3a7a4M ¥ yIpaXHEHHUS 110 TEME. COOTBETCTBUM C IUIAHUPYEMBIM
pe3ysbTaToM
KanennapHo-temaTnuyeckoe IJIaHUPOBaHMe YPOKoB xumuu B 11 Kkiacce
(34 yaca B rox — 1 yac B HeJIeT10)
KOJIH [TnanupyemMsble pe3ysIbTaThl
HaumenoBanue 4eCTB
Ne pa3/IenoB, TeM o OcHOBHOE coJiep)kaHue Y4eOHOTO
/I 4acoB Marepuaia IIpenmeTtHbIe MeranpenmeTHble JInuHOCTHBIE

Crtpoenue Bemects (104)




KOJIH [Tnanupyemsbie pe3ysIbTaThl
HaunmenoBanue YeCTB
Ne paszenos, TeM o OcHOBHOE cofep)kaHue YIeOHOTO
n/n 4acoB Marepuana [TpenmeTHbIC MeranpeameTHble JluaHOCTHBIE
1/1 OCHOBHBIE CBEIICHHSA O 1 CrpoeHne aToma: coCcTaB siipa ApPTyMEHTHPOBATH CIIOKHOE OnwuceIBaTh yCTPOICTBO U ¢dopmupoBanue
CTPOEHHHU aToMa (HYKJIOHBI) U 3JIEKTPOHHAs CTPOCHHUE aTOMa KaK CHCTEMBI, paboty bonbiioro agpoHHOro0 OTBETCTBEHHOTO
obonouka. [TonsTue 06 n3oTonax. | cocrosuiei U3 sapa u KoJutaiinepa OTHOIIEHHS K  YYCHHIO,
[onsiTre 0 XMMUYECKOM JJIEKTPOHHOI 000JI0UKH. TOTOBHOCTH U CIIOCOOHOCTH
3JIEMEHTE, KaK COBOKYITHOCTH XapakTepnu3oBaTh ypOBHU K CaMOpa3BUTHIO u
aTOMOB C OJIMHAKOBBIM 3aps/I0M CTPOCHHS BEIIECTBA. camMo00pa30BaHMIO Ha
sapa. OCHOBE  MOTHBAIlMH K
Hemoncmpayuu. IloptpeTst 00y9IEHHIO U TI03HAHHUIO
3. Pesepdopaa, H. bopa.
BuneohparMeHThI U Cliai bl
«bonpioi aapoHHbIN
KOJUIAUAEp», «Y POBHU CTPOCHUS
BEIIIECTBaY
212 Iepnoanueckas cucrema | 1 @®usndecknii cMbICT MPUHATON B | ONHCHIBATH CTPOSHHEM aToMa OmnpenensiTe OTHOIICHHE ¢dbopMupoBanue
XUMHNYECCKUX DJICMECHTOB Ta6n1/1ue I[ n. MeH,ueneeBa XHUMHYCCKOI'O DJICMEHTA Ha XUMHYCCKOTI'O JIEMEHTA K OTBETCTBCHHOI'O

. . Menpneneena B
CBeTe y4eHHUs O
CTPOEHUH aTomMa

CHMBOJIMKH: TIOPSIIKOBOTO HOMEpa
JJIeMeHTa, HoMepa Hepuoja u

HoMmepa rpynnbl. Ilonsatue o
BaJICHTHBIX JIIEKTPOHAX.
OTtobpaxenue CTPOCHUS

ANEKTPOHHBIX 000JIOYEK aTOMOB
XAMAYIECKHX 2JIEMEHTOB c
MTOMOIIBIO JIEKTPOHHBIX u
ANEKTPOHHO-TpaUIECKIX
bopmyi.

OOBsicHEHHE  3aKOHOMEPHOCTEH
HU3MEHCHHS CBOMCTB AJIEMEHTOB B
TIeproIax u rpymmax
MEePUONYECKON CUCTEMBI, Kak
CIIE/ICTBHE WX  DIIEKTPOHHOI'O
CTPOEHUSL. OIEeKTpOHHBIE

OCHOBE €ro

II0JIO’KEHUS B IIEPUOIUYECKON
cucTeMe

. . Menneneena.
3anuceIBaTh ANEKTPOHHBIE U
JIEKTPOHHO-TpadIecKre
(opMyIIBI XUMHYIECKUX
JJIEMEHTOB.

OIPEAEIEHHOMY JIEKTPOHHOMY
CEMEHUCTBY

OTHOIICHUA K YUYCHUIO,
TOTOBHOCTHU M CLIOCOOHOCTH
K CaMOPa3BUTHUIO U
caM000pa30BaHUIO Ha
OCHOBC MOTHUBAIIUHU K
00yYEHUIO U TIO3HAHHUIO




KOJIH [Tnanupyemble pe3yabTaThl
HaumenoBanue YeCTB
Ne paszenos, TeM o OcHOBHOE cofep)kaHue YIeOHOTO
/I 4acoB Marepuana [IpenmeTHbie MertanpeameTHble JInunocTHbIE
ceMelcTBa XUMUYECKUX
3JIEMEHTOB.
Jlemoncmpayuu. Paznuuneie
¢dopmel [Tepromndeckoi CUCTEMBI
XUMUYecKux snemeHToB J. U.
Memngeneesa. Iloptper . U.
Menneneesa.
Jlabopamopmuvle onvimul.
MopaenrpoBaHue MOCTPOCHUS
[lepunoauueckoi CUCTEMBI C
TIOMOIIBIO KaPTOUYEK
3/3 CpaBHeHue 1 [IpeanoceUIKn OTKPHITHS [IpencraBnsTh pa3BUTHE HAYUYHBIX | XapaKTepU30BaTh POJIb AprymMeHTHpOBATh YYBCTBO
[Tepuoanueckoro 3akoHa [leproanveckoro 3aKkoHa U TEOPUH | TEOPHId MO CIIUPAIId HA OCHOBE MIPAKTUKU B CTAHOBJICHUH U TOPAOCTH 32 TOCTHKEHUS
Y TEOPUH XUMHUYECKOTO XUMHUYECKOTO CcTpoeHHs | Tpé€x GOopMyITUPOBOK Pa3BUTHM XUMUYECKOU TEOPUH. | OTEUECTBEHHON XUMUU U
CTPOCHHUS Ha OpraHMYecKuX coequHeHui; poib | Ilepuoguueckoro 3akoHa U BKJIaJ] POCCUHCKHUX YUYEHBIX
(umocodckoif ocHOBE JIMYHOCTH B UCTOPUHU XUMUHU; OCHOBHBIX HalpaBJIeHUM B MHUPOBYIO HayKy
3HaYEHUE MIPaKTUKU B | pa3BUTHUS TEOPUH CTPOEHUS
CTaHOBJIEHUU u pa3BuTHU | (XHMHYECKOTO, DIIEKTPOHHOTO U
XUMHUYECKUX TEOPHil. MIPOCTPAHCTBEHHOTO).
Jemoncmpayuu. Tloptpersr . W.
Mengeneesa u A. M. Bytneposa
4/4 WNonnas xumuyeckas 1 KaTnoHbl ¥ aHUOHBL: MX 3apsiibl M | XapaKTepu30BaTh HOHHYIO CBsI3b | XapakTepu30BaTh (pusnyeckue (dbopmupoBanue
CBSI3b ¥ NOHHBIE KIacCU(UKaUsA IO COCTaBy Ha | KakK CBSA3b MEXIy HOHAMH, CBOMCTBA BEIIECTB C HOHHOH OTBETCTBEHHOTO

KPUCTAJIIINYECKUE
pemeETKN

TIPOCTHIC u CJIOJKHBIE.
[IpencraButenu. [lomsatue 00
HOHHOM  XHMMHYECKOM  CBSI3H.
Honnas KpHUCTaJUTHYECKas

pemérka u (pU3NUECKHEe CBOMCTBA
BEIECTB, OOYCIIOBJICHHBIE 3TUM
CTPOECHHUEM.

00pa3yIoMmuMuCs B pe3yIbTaTe
OTJa49¥ WIIH IIpUEMa 3JIEKTPOHOB
aTOMaMH WJIM TPYTIIIaMH aTOMOB.
OmnpenensTs NpUHAATIEKHOCTh
HOHOB K TOW WJIM MHOM rpymmne Ha
OCHOBAHUU HX 3apsijia U COCTaBa.

CBAI3bI0, KaK (DYHKIMIO BUA
XMMUYECKOH CBSA3M U THIIA
KPHUCTaIINYECKON pemeETKH

OTHOIICHHUA K YUYCHHUIO,
TOTOBHOCTH M CTIOCOOHOCTH
K CAMOPa3BUTHUIO U
caM000pa30BaHUIO Ha
OCHOBE MOTHBAIIMHU K
00yYEHUIO U TIO3HAHHUIO




KOJIU IInanupyemsle pe3yiabTaThl
Haumenosanue 4eCcTB
Ne paszenos, TeM o OcHOBHOE cofiep)kaHue YIeOHOTO
n/n 4acoB MaTepuaa IIpenmertHble MertanpeaMeTHble JInuHOCTHBIE
Lemoncmpayuu. Moaeins HOHHOU
KPUCTAJLINYECKON PEIIETKH Ha
pumepe xJopuna HaTpusl.
Mpusepansl ¢ 3TUM  THIIOM
KpUCTATINYECKOU PEETKOM:
KaJbIWT, FAJIUT.
5/5 KosanenTtHas 1 IlonATHE 0 KOBAJIEHTHOI CBS3H. OmnnceIBaTh KOBAIEGHTHYIO CBs3b, | Kiaccudumpoats ¢dbopMupoBanue
XMMUYECKas CBA3b. OIeKTPOOTPULIATEIEHOCTE, KaK pe3yabTaT 00pa3oBaHUs KOBaJIEHTHbIE cBsA3H 110 D0, OTBETCTBEHHOI'O

ATOMHEIE U
MOJICKYJISIPHBIE
KPUCTAITNYECKHE
pemeTKH

HemnoJsipHast u ToJIIpHAst
KOBaJICHTHbIE CBSI3U. KpaTHOCTH
KOBAJICHTHOM CBs3U. MeXaHU3MBI
00pa3oBaHus KOBQJICHTHBIX
CBsI3el: OOMEHHBIA W TOHOPHO-
AKLIENITOPHBIH. [MonspHocTh
MOJIEKYJIBL, Kak CJIe/ICTBHE
MOJIAPHOCTHU CBSI3U U T€OMETPUHU
MOJIEKYJIBL. Kpucrannnueckue
PEWETKU C 3TUM THUIIOM CBS3H:
MOJIEKYJISIDHBIE ¥ aTOMHBIE.
du3nyecKrue CBOMCTBA BEIIECTB,

00yCJIOBJICHHBIE TUTIOM
KPUCTAJIINYECKUX PELIETOK.
Llemoncmpayuu. Mopenu

MOJIEKYJISIPHOW KPUCTANINYECKOU
pEelIETKM Ha IPUMEPE «CYXOro
JpJa» WIA HOoJa U AaTOMHOMU
KpUCTAINIMYECKOH pEIIETKH Ha
mpuMepe anMasa, rpadura HIn
kBapua. Mojenb  MOJSPHOTO
00BEMa Taza

OOIIMX 3JIEKTPOHHBIX Tap WK KaK
pe3yabTaT MepeKphIBaHUS
AIIEKTPOHHBIX OpOUTATIEH.

KpPaTHOCTH M CHIOCO0Y
TMEPEKPhIBAHUA DJICKTPOHHBIX
opOuTanen.

Xapaktepu3oBaTh (pr3HUECKIC
CBONCTBA BEILECTB C
KOBAJICHTHOM CBSI3bI0, KaK
(YHKITUIO KOBAJIEHTHOU CBSI3U U
TUIA KPUCTAIUIMYECKON
pelmeéTKn

OTHOUICHUA K YUYCHUIO,
TOTOBHOCTH U CITOCOOHOCTH
K CAMOPa3BUTHUIO U
caM000pa30BaHUIO Ha
OCHOBE MOTHBAITHH K
OOYYEHHUIO U TIO3HAHHUIO




KOJIH [Tnanupyemsbie pe3ysIbTaThl
Haumenosanue 4eCcTB
Ne paszenos, TeM o OcHOBHOE cofep)kaHue YIeOHOTO
n/n 4acoB MaTepuaa IIpenmertHble MeranpeameTHble JluaHOCTHBIE
6/6 Mertannmmaeckas 1 [onaTne o MeTaIUTMYECKON CBS3HM | XapaKTepHu30oBaTh Xapaktepru3oBaTh (HpU3NIECKHE ¢dopmupoBanue
XMMUYECKas CBS3b u METAUIMYECKUX | METAJUIMYECKYIO CBSI3b KaK CBSI3b | CBOWCTBa METAJUIOB, KaK OTBETCTBEHHOTO
KPHUCTAJUTHUECKUX pemérkax. | Mex1y HOH-aTOMaMH B MeTajulaXx | (pyHKLIHMIO METaNIMYeCKOH OTHOIICHHS K YYEHHIO,
dusnyeckre CBOMCTBAa METAIOB | U CIUIaBaX IIOCPEICTBOM CBS3U U METAIIMYECKON TOTOBHOCTH U CIIOCOOHOCTH
Ha OCHOBE nx | 0000ImecTBIEHHBIX BAICHTHBIX KPHUCTAJUTMYECKON peIETKN K CaMOpa3BUTHIO U
KPHUCTAJUTHIECKOTO CTPOCHUSI. AJIEKTPOHOB. camMo000pa30BaHUIO Ha
[IpumMeHeHne MeTaIIIOB Ha OCHOBE | OOBACHATH €IUHYIO IPUPOTY OCHOBE MOTHBAITIH K
uX CcBOHCTB. UEpHBIC W IBETHHIC | XUMHUYECKHUX CBS3CH. 00yUYCHHIO U TIO3HAHUIO
CIUTABHL.
Llemoncmpayuu. Monenu
KPUCTAJIINYECKUX PEIIETOK
METaJUIOB.
Jlabopamopnule ONnvlMul.
KoncTpyupoBanue MOJeNU
METaJNINYECKOU XUMUYECKOU
CBA3U
717 Bonopoxnas 1 MexMomneKyspHas i XapaKTepru30oBaTh BOJOPOIHYIO PackprIBaTh poiib BOIOPOIHBIX | (hopMUpOBaHUE
XUMHYECKast CBSI3b BHYTPHMOJIEKYJIIpHAs CBSI3b KaK OCOOBIH THII CBsI3eH B OPTaHU3AI[UH MOJICKYJ | OTBETCTBEHHOTO
BOJIOPOJIHBIE  CBS3M. 3HA4YEHHUE | XMMUYECKOIl CBS3H. 6ronoanMepoB, — OETIKOB U OTHOIIEHUS K YUEHHIO,
MEKMOJIEKYJSIPHBIX BOJOPOIHbIX | Paszmuuats mexmonekynsipuyton | JJHK, — Ha ocHOBe TOTOBHOCTH U CITOCOOHOCTH
CBsA3eH B MPHUPOJE M KHU3HU BHYTPHUMOJICKYIIPHYIO MEXIIPEIMETHBIX CBSI3€H C K CaMOPa3BUTHIO U
YenoBeKa. BOJIOPOJIHBIC CBSI3H. Ouostorueit camMmo00pa30BaHUIO Ha
JlabopamopHhvie Onvimul. OCHOBE MOTHBAIIUH K
JHenatypanus Oenka 00Y4EeHHIO U TTO3HAHUIO
8/8 TTosmumepsr 1 [Momyuenne oNMMeEpoB | XapakTepu30BaTh MOJUMEPH! Kak | Y CTaHaBIMBATh €AMHCTBO ¢dopmupoBaHne
peakuusIMHA  TMOJMMEpPU3alMHd U | BHICOKOMOJIEKYJISIPHBIC OpTraHUYecKOr 1 OTBETCTBEHHOTO
MOJIMKOHJeHCauy. BaxxHeimue | coequHeHusI. HEOpraHNYeCcKOi XUMHHN Ha OTHOIIEHHS K YYEHHIO,
NpeACTaBUTENM  IulactMace M | Pasnuyats peakiyn IpUMepe HEOPraHMYECKUX TOTOBHOCTH U CIIOCOOHOCTH

BOJIOKOH, UX ITOJIY4YC€HUEC, CBOMCTBa
1 OPUMCHCHUEC. Ilonstre o

noJimMepusaliiu u
IIOJIMKOHACHCAIIUH.

MOJIMMEPOB

K CAMOPa3BUTHUIO U
camM000pa30BaHUIO HA




KOJIA [Tnanupyembie pe3yabTaThl
HaunmenoBanue 4eCTB
Ne paszenos, TeM o OcHOBHOE cofep)kaHue YIeOHOTO
/I 4acoB MaTepuaa [TpenmeTHbIC MertamnpeMeTHbIC JIlnuHOCTHBIC
HEOpraHUYeCcKHX mosuMepax u ux | OmUChIBaTh BaxKHEH e OCHOBE MOTHBAIIMHU K
MIPECTABUTEIIH. MIPEJICTABUTEIIN TIACTMACC U 00YUYCHHIO U MO3HAHHIO
BOJIOKOH M Ha3bIBaTh 00JIaCTH UX
MIPUMCHCHUSI.
9/9 JlucnepcHbie CUCTEMBI 1 IMousitve o aucnepcHoi (asze u | XapakTepH30BaTh pa3IUYHbIC [TpoBoaUTh, HAOIIOAATH dbopmupoBanue
Z[HCHCpCI/IOHHOﬁ cpene. TUIBI JUCTIEPCHBIX CUCTEM Ha ONMCHIBATh XUMHYECKUH OTBETCTBCHHOI'O

ArperaTHoe COCTOSTHUE pa3Mep
yacTull (as3pl, Kak OCHOBa IS
Kiaccudukanuu JICTIEPCHBIX
CHUCTEM. OMYJbCHH, CYCIIEH3HH,
a3po30JIu — TPYIIIBI
IpyOOANCIIEPCHBIX  CHUCTEM, HX
MIPEACTABUTEIHN. 30JI1 M TEIH —
TPYIIIBI TOHKO/IUCIIEPCHBIX
CHCTeM, MX  TPEICTaBHTEIH.
Ilonatue o  cuHepesuce U
KoaryJisiiuu.

Hemoncmpayuu. Konnexuun
00pasIoB Pa3IUIHBIX
aucnepcHsIx cucrteM. CHHepesunc
1 KOAryJIsus
Jlabopamoprule
[Momyuenne KOJUIOMJTHOTO
pactBOopa  KypHHOro  Oeika,
HCCIIEIOBAaHUE €ro CBOWCTB C
IIOMOIIBIO JIA3€PHOM YKa3Ku U
NPOBEJICHUE €ro JeHaTypaluu.

onvimal.

ITonyuenune 3MYJIbCUH
PacTUTENBEHOTO Macia u
HaOMOZIeHUe 3a €€ PacClOoeHHEM.
[Tonyuenune CYyCIIEH3UHU
«U3BECTKOBOTO MOJIOKa» "

OCHOBE arperaTHOro COCTOSIHHS
JMCTIEPCHON (ha3bl 1
JIUCTIEPCUOHHOM Cpe/Ibl.
PackpbiBaTh posb pa3Iu4HbIX
THIIOB JUCHEPCHBIX CHCTEM B
YKM3HU NIPUPOJIBI M 00IIECTBa.

9KCIEPUMEHT

OTHOIICHUA K YUYCHUIO,
TOTOBHOCTH U CITOCOOHOCTH
K CAMOPa3BUTHUIO U
caM000pa30BaHUIO Ha
OCHOBE MOTHBAITHH K
OOYUEHHUIO U TIO3HAHHUIO




KOJIH [Tnanupyemsbie pe3ysIbTaThl
HaunmenoBanue YeCTB
Ne paszenos, TeM o OcHOBHOE cofep)kaHue YIeOHOTO
n/n 4acoB Marepuana [TpenmeTHbIC MeranpeameTHble JluaHOCTHBIE
HaOIr0AEHNE 3a eé
CceJUMEHTalNeH
10/10 | Kourpomnsnas paGora Ne 1 TectupoBanue, pemeHne 3a1ad U | BBIMONHATE TECTHI, pemaTsh KoppektupoBaTs cBOM 3HaHHS B
1 o pazgeny : CtpoeHue YIpaXHEHUH 110 TeMe 3aJ1a4 U yIPaKHEHHS 10 TeMe. COOTBETCTBHH C TTAHUPYEMBIM
BEILIECTB pe3ynbTaToM
Xumnyeckue peakuun (12 4)
11/1 | Knaccudukarms 1 AJIOTpOnH3aIys u | OnpenensTs NPUHAICKHOCTD [MonTBepkmaTh ¢dopmupoBanue
XUMHYECKHX PEaKLui M30MepH3alus, KaKk peakuuu 0e3 | XUMHYECKOH peakUuH K TOMY WIH | KOJHMYEeCTBEHHYIO OTBETCTBEHHOT'O
W3MEHEHMsI COCTaBa  BELIECTB. | HHOMY THITy Ha OCHOBAaHHH I10 XapaKTepUCTUKY IK30- U OTHOIICHHS K YYEHHIO,
Amnorponus U €€ NpUYHHBI. pa3MYHBIX IPU3HAKOB. SHJOTEPMHYECKUX PEaKInit TOTOBHOCTH U CIIOCOOHOCTH
pacuéramu 1o K CaMOpa3BUTHIO U
TEPMOXUMHYECKUM camo00pa30BaHUIO Ha
YpaBHEHHSIM. OCHOBE MOTHBAIIMHU K
00Yy4EeHHIO U TTO3HAHUIO
12/2 | Knaccudukarms 1 Knaccupukarmus  peakmuit 1o | OTpakaTh Ha MHCHME TEIIOBOM [MonTBepxmaTh ¢dopmupoBanue
XUMHYECKHX PEaKLHi. pa3IMYHBIM ~ OCHOBaHMAM: 1O | 9G(PEKT XUMHYECKHX PEaKkLui ¢ KOJIMYCCTBEHHYIO OTBETCTBEHHOT'O
YpOoK-NpakTHKYM YHCIIy W COCTaBy pEareHTOB M | MOMOIIbIO TEPMOXUMHYECKUX XapaKkTepUCTUKY IK30- U OTHOIICHHS K YYEHHIO,
NpoxyKTOB, 1m0  ¢ase, 1O | ypaBHEHUIL. SHJOTEPMHYECKUX PeaKInil TOTOBHOCTH U CIIOCOOHOCTH
UCIIONIb30BAaHUIO  KaTalu3aTtopa pacuéramu 1o K CaMOpa3BUTHIO U
win  (depMeHTa, 1O TEIIOBOMY TEPMOXUMHYECKUM camo00pa30BaHUIO Ha
addexry. TepMoxumMHudecKue YpaBHEHHSIM. OCHOBE MOTHBAIIMHU K

YPaBHEHMSI peakLUil.
Jlemoncmpayuu. PactBopeHue
CEpHOM KHUCIIOTHl U aMMHAYHOU
CEJIUTPHI U (PUKCANHS TETIOBBIX
SIBIICHUHM JJI1 9TUX MPOLIECCOB

00Y4EeHHIO U TTO3HAHUIO




KOJIH [Tnanupyemsbie pe3ysIbTaThl
HaunmenoBanue YeCTB
Ne paszenos, TeM o OcHOBHOE cofep)kaHue YIeOHOTO
n/n 4acoB Marepuana [TpenmeTHbIC MeranpeameTHble JluaHOCTHBIE
13/3 | CkopocTh XUMHYECKHX 1 @DaKToOphl, OT KOTOPHIX 3aBHUCHUT | YCTaHAaBIHUBATh 3aBHCHMOCTH Xapaxrepu3oBaTh (pepMEHTHI [IpoBoauTh, HAOIFONATE U
peakuuii CKOPOCTh XUMMYECKHX PEaKLMil: | CKOPOCTH XUMHYECKOW PeaKLuK Kak OMOJIOTHYecKHUe OIUCHIBATH XUMUYECKHUH
NIPUpOJIa PEarnpyIoIUX BELUIECTB, | OT MPUPOJIBI pearupyromnx KaTaJIu3aTopbl OEJIKOBOU 9KCTIEPUMEHT
TeMmIepaTypa,  IUIOIIAJb  MX | BEHIECTB, UX KOHIEHTpAlUH, MPUPOJIBI U PACKPHIBATH UX POJIb
COIIPUKOCHOBEHHS pPEarupyromux | TeMIIEpaTyphl U MIOMAAN HX B IIPOTEKaHUHN OMOXMMUYECKIX
BEIIECTB, WX  KOHIIEHTpAUUs, | CONMPUKOCHOBEHHS. peakuii Ha OCHOBE
MIPUCYTCTBHE KaTtanu3atopa. | PackpbIBaTh poib KaTann3aTopoB | MEXIPEIMETHBIX CBA3EH ¢
INonstre o xarammze. PepMeHTHI, | Kak (aKTOPOB YBEITHUCHUS Ouonoruei
Kak OMOTIOTMYECKHE | CKOPOCTH XMMUYECKOH PEaKINH 1
KaTanu3aTtopbl. IHrHONTOpEI, KaKk | paccMaTpuBaTh HHTHOUTOPHI KakK
«AQHTOHMMBD) KaTaJN3aTOPOB U UX | «aHTOHHMBI» KaTaIN3aTOPOB.
3HAUCHHE.

14/4 | Jlabopamopnas paboma 1 [onsarue o xatammze. GepMeHTH], | YcTaHaBIUBATH 3aBUCHMOCTh Xapaktepu3oBaTh (pepMEHTHI [IpoBoauTh, HAOTFOIATE U
M [: Vicionb3oBaHue Kak OMOJIOTMYECKHE | CKOPOCTH XMMHUYECKOH peakunu Kak OMoJorniecKue OTIMCHIBATH XUMUYECKUH
HEOpraHMYeCKUX KaTaJIM3aToPBbI. OT NPHUPOABI PEATNPYIONINX KaTaJau3aTopbl OEIKOBOH 9KCTIEPUMEHT
KaTaJIu3aTopoB (conei BEIIECTB, NX KOHLICHTPAIHH, MPUPOJIBI U PACKPHIBATH UX POJIH
KeJie3a, HoIu/Ia Kajlus) 1 TeMIlepaTypsbl U IUIOLIAIH UX B IIPOTEKaHUHM OMOXMMHUYECKUX
MPUPOTHBIX OOBEKTOB, COIPHKOCHOBEHUSL. peakiuii Ha OCHOBE
COJIeprKalliX KaTanasy MEXIPEIMETHBIX CBSI3EH C
(ceIpoe Msico, Ouostorueit
KapToQels) s
pasnoxeHus HepoKCHIa
BOJIOpO/IA

15/5 | O6parumocts 1 Knaccugukarms XUMH4YeCKHX | OMUCHIBATh COCTOSTHUS ITpoBoauTh, HAOTFOIATH (dopmupoBaHne
XUMHUYECKHUX PEaAKIHH. peakuuii 1O  MPU3HAKy  MX | XUMHYECKOTO paBHOBECHUS U OIUCHIBATH XUMHUYECKHIA OTBETCTBEHHOTO
XUMHYecKoe paBHOBECHE Hanpasnenus.  [lomstme 00 | mpensaraTh criocoObI ero 9KCTIEPUMEHT OTHOIIEHHS K YYEHHIO,
U CIIOCOOBI €ro 00paTUMBIX peakumsx U | cMelieHHs: B HEOOXOJUMYIO TOTOBHOCTH U CIIOCOOHOCTH
CMelIeHHs XHMHYECKOM PaBHOBECHH. | CTOPOHY Ha OCHOBE aHaJIN3a K CaMOpa3BUTHIO U

[Mpunnun Jle-1llarense 1 cocoObl | XapakTEpUCTHKN pPeakuuy 1 camMo00pa30BaHUIO HA
CMElIeHUs xumudeckoro | npuHnuna Jle-lllarense. OCHOBE MOTHBAIIMHU K
paBHOBECHSL. Ob6mas 00y4EeHHIO U TI03HAHHIO




KOJIH [Tnanupyemsbie pe3ysIbTaThl
HaunmenoBanue YeCTB

Ne paszenos, TeM o OcHOBHOE cofep)kaHue YIeOHOTO

n/n 4acoB Marepuana [TpenmeTHbIC MeranpeameTHble JluaHOCTHBIE
XapaKTepUCTHKa peakuuit
CHUHTE30B aMMHaKa U OKCHJa
cepsl(VI) u paccMoTpeHue
YCIIOBUMA CMeEIIeHHS ux
PaBHOBECHSI Ha ITPOU3BOJICTBE.

16/6 | T'maponus 1 OOpatumerii  ©  HeoOpaTuMbl | OmpenensTs TUT THAPOIN3a cod | XapaKTepHU30BaTh POIIb [IpoBoauTh, HAOTFOIATE U
ruaponussel. [ maponms coneii v ero | Ha OCHOBE aHAIM3a €€ COCTaBa. THAPOJIN3a OPTaHUIECKIX OTIMCHIBATH XUMUIECKUH
tunbl. [maponus oprarmdeckux | KnaccuduuumposaTs ruaponns COCAMHEHUH, KaK XMMUYECKON 9KCTIEPUMEHT
COeNHEHU I B JKUBBIX | colel OCHOBBI 0OMEHA BEIIECTB U
OpraHU3MOB, KaK OCHOBa OOMEHa | MO KaTHOHY U aHUOHY. SHEPTHHU B KUBBIX OPraHU3Max.

BEILIECTB. INonsarue 00
9HEPreTUIecKOM OOMEHE B KIIETKE
U POJIM FUAPOJIN3A B HEM.

17/7 | JlabopaTopHas pabora Ne 1 I'mpponmns coneit m ero tumbl. | OnpeaenaTs THII THAPOIN3a conu | XapaKkTepu3oBaTh PoIlb [TpoBoxuTh, HAOMIOAAT U
2: UcribiTanue I'mapomns OpPTraHWYecKHX | Ha OCHOBE aHaJIM3a e€ CoCTaBa. THAPOJIN3a OPTaHUIECKUX OTIMCHIBATH XUMUYECKUH
MHJINKaTOPaMu CpezIbl COeMHEeHN I B *uBbIX | Kimaccudummposats runposms COEMHEHUH, KaK XMMUYECKON 9KCTIEPUMEHT
pacTBOPOB coJiei OpPraHu3MOB, KaK OCHOBAa OOMeHa | coiiei OCHOBBI 0OMEHa BEIIECTB U
pa3MYHbIX TUIIOB. BEIIECTB. 10 KATHOHY U aHHOHY. SHEPTHHU B KUBBIX OPraHU3Max.

18/8 | OxkucnurenbHO- 1 Crenenp  okuciieHHss u  e€ | Onpenensrs OKUCIUTENbHO- PazniuaTh OKUCIUTEND U IIpoBoauTh, HAOMIONATD U
BOCCTaHOBHUTEJIBHbIC ompefeneHue 1o (opMysiaM | BOCCTAaHOBHUTEINIBHbBIC PEAKIIMM KaK | BOCCTaHOBUTEIb, IPOLECCHI OIUCHIBATH XUMUUECKHI
peaknuu OpraHMYeCKNX M HEOPTaHUYECKUX | MPOIECCHl ¢ U3MEHEHNUEM OKHCIJIEHHS Y BOCCTAHOBIICHUSI.

BCIICCTB. DJIeMEHThI U BCIICCTBA,

KakK OKUCIINTCIIN u
BOCCTAaHOBUTCIIH. [TonsTue o
mpoueccax OKHCJICHUSA u
BOCCTAHOBJICHHUA. CocraBlieHHE

YPaBHEHUM XUMHYECKUX PEaKIMil
Ha OCHOBE JICKTPOHHOTO OanaHca.

CTENEeHEW OKUCIICHUSI SJIEMEHTOB
BEILECTB, YYaCTBYIOLIUX B
peaxIum.

CocraBnats ypaBHeHus OBP Ha
OCHOBE 3JIEKTPOHHOTO OanaHca.
9KCIEPUMEHT




KOJIH [Tnanupyemsbie pe3ysIbTaThl
HaunmenoBanue YeCTB
Ne paszenos, TeM o OcHOBHOE cofep)kaHue YIeOHOTO
n/n 4acoB MaTepuaa [TpenmeTHbIC MeranpeameTHble JluaHOCTHBIE
19/9 | DnekTposn3 paciulaBoB U 1 XapaKTepuCTHKa  DJEKTPoim3a, | ONHCHIBATE 3MEKTPOIIN3 KaK XapakTepu3oBaTh ¢dopmupoBanue
pacTBOpPOB. Kak OKHCJIUTEIBHO- | OKUCIHUTENLHO- NpaKTHYECKOE 3HAUCHHE OTBETCTBEHHOTO
[pakTryeckoe BOCCTaHOBHTEIBHOIO IPOIleCCca. | BOCCTAHOBHUTEJBHBIH MpoLecce. JIEKTPOJIN3a Ha TIPHUMeEpe OTHOIICHHS K YYEHHIO,
NpUMEHEeHHe OcobenHocTH ANIEKTpONN3a, | Pasmuuark a5eKTponn3 paciulaBoB | MOJTYYEHHS aKTHBHBIX METAIOB | TOTOBHOCTH U CIIOCOOHOCTH
SJIEKTPOIH3a MPOTEKAIIIETO B PAcTBOpPaxX | M BOIHBIX PaCTBOPOB. U HEMETAIUIOB, a TaKXKe K CaMOPa3BUTHIO U
AEKTPOJIUTOB. [Ipaxtuaeckoe TaJIbBaHOIUIACTHKH, camMo000pa30BaHUIO Ha
MIpUMEHECHUE JJIEKTPONIH3A! raJbBaHOCTETHH, OCHOBE MOTHBAITIH K
MTOJTyYCHHE TAJOTEHOB, BOAOPOAA, papUHUPOBAHIH I[BETHBIX 00yUYCHHIO U TIO3HAHUIO
KHCJIOPOJa, MICTIOYHBIX METaJlIOB METAaJIIOB
U IIeJI0YeH, a TakKe allFOMUHUS
JNIEKTPOJIM30M  PACIUIABOB |
pacTBOpOB  COEAMHEHUM  3TUX
JJIEMEHTOB. IlonsTtue 0
rajJbBaHOILIACTHKE,
rajbBaHOCTErHHu, pahUHUPOBAHUH
IIBETHBIX MCTAJJIOB.
20/10 | TIpaktuueckas pabota Ne 1 Pemenne  sxcmepumeHTansHBIX | [maHMpoBaTh, MPOBOAUTH [TrarUpOBaTH, MPOBOANTH (dopmupoBanue
1. Pemienue 3aa4 10 TeMe «XHMMHYecKas | HaOJroIaTh U ONHCHIBATh HaOJIO/1aTh M OTIMCHIBATH OTBETCTBEHHOTO
OKCICPUMEHTAJIbHBIX peakuus» XUMHUYECKHUHN OKCIICPUMEHT C XUMHUYECKUHN OKCIICPUMEHT C OTHOIICHUA K YUYCHUIO,
3aaa4 1o TeM¢E CO6J'IIOI[CHI/I6M IpaBUJI TEXHUKU CO6J'IIO}I€HI/ICM IMpaBUJI TEXHUKHU TOTOBHOCTH U CITOCOOHOCTH
«X7UMUYeCKas peaKIus» 0e301acHOCTH 6e3omnacHocTH K CaMOpa3BUTHIO U
caM000pa30BaHUIO Ha
OCHOBC MOTHUBAIIUHU K
00Y4EeHHIO U TTO3HAHUIO
21/11 | TloBTOpEHUE U 1 TectupoBanue, pemenue 3a1ad U | BbIMONHATE TECTHI, pemaTh ITpoBoaNTH OLIEHKY Koppekruposars cBon
000011eH1E N3YYEHHOTO YIPXHEHUH 110 TeMe 3aJ[a4M ¥ yIpaXHEHHs 110 TEME. COOCTBEHHBIX JJOCTHKEHHI B 3HAHMS B COOTBETCTBUH C
YCBOEHUH TEMBI. IUIAHAPYEMBIM PE3YJIETaTOM
22/12 | KoutpousbHas pabota Ne 1 TectupoBanue, pemenue 3a1ad U | BBIMONHATE TECTHI, pemaTh [TpoBoANTH OLIEHKY Koppekruposars cBon

2 «XUMHYECKHE
peakuum»

yIpa>KHEHUH MO TeMe

3a7a4yu U YIIPAXKHCHUS 110 TEME.

COOCTBEHHBIX JOCTHKECHHH B
YCBOCHHUH TEMBI.

3HAHUA B COOTBETCTBUU C
ITIAaHUPYEMBIM PE3YJIBTATOM




KOJIH [Tnanupyemsbie pe3ysIbTaThl
HaunmenoBanue YeCTB
Ne paszenos, TeM o OcHOBHOE cofep)kaHue YIeOHOTO
n/n 4acoB MaTepuaa IIpenmertHble MeranpeameTHble JluaHOCTHBIE
BemecTBa u ux cBoiicraa (8 u)
23/1 | Metamnist 1 dusnyeckre cBOWCTBa METaJUIOB, | XapakTepu3oBarh (¢usndeckue W | HabmromaTh u omuchIBaTh (dopmupoBanue

Kak (QYHKOUS WX CTPOCHHUS. | XMMHUYECKHE CBOWCTBA METAVIOB | XHUMHUYECKHUH IKCTIEPUMEHT OTBETCTBEHHOTO
Jlesenue MeTaJuloB Ha TPYMNbI B | KaK  (QYHKLUUIO  CTPOGHHS X OTHOIICHHS K YYEHHIO,
TEXHUKE W XUMHU. XUMHYECKHE | aTOMOB M KPHUCTAJJIOB HA OCHOBE TOTOBHOCTH U CIIOCOOHOCTH
CBOMCTBA METaJJIOB u | mpenctaBneHnit o6 OBP m K CaMOPa3BUTHIO U
ANEKTPOXUMHUICCKUHT psAa | mOnOXKeHUs METaIoB B camMo00pa30BaHUIO HA
HAaIpsDKeHUH. [TonsiTue 0 | DIEKTPOXUMHUIECKOM psny OCHOBE MOTHBAIIMHU K
METaTIOTEPMUHN HalpsDKeHUH. 00y9EHHIO U TI03HAHHIO
(aJTFOMUHOTEPMHH, MaTHUETEPMHUHU
u ap.).

24/2 | Hemerasmisl. 1 Hemerammel  kak  okuciurenu. | OmUchIBaTh 0COOEHHOCTH HaGmronarth 1 onuceiBaTh (dopmupoBanue

briaropoHbie razst Hemeraisl kKak BOCCTAaHOBHUTEINU. | TOJIOKEHUS] HEMETAJUIOB B XUMHUUYECKHH SKCTIEPUMEHT OTBETCTBEHHOTO
Psan  snekrpoorpunarensHoctH. | [lepmommaeckoii Tabmume . U. OTHOLIEHMS K YUECHHIO,
Wneptusle wnm  OnaroponHsle | MeHneneeBa, CTpoeHHE UX TOTOBHOCTH M CIIOCOOHOCTH
rasbl. aTOMOB M KPUCTAIIJIOB. K CaMOpa3BUTHIO U
CpaBHHBATH CIIOCOOHOCTH K camM000pa30BaHUIO HA
AIOTPOIIMHU C METaJIaMU. OCHOBE MOTHBAIINHU K
XapakTepu3oBaTh 001I1e 00yUYEHHIO U TIO3HAHUIO
XUMHUUYECKHUE CBOMCTBA
HeMeTaiioB B ceete OBP u nx
TIOJI0’KEHHUSI HEMETAJIIOB B Py
JIEKTPOOTPHULATEIIEHOCTH.

25/3 | Kucnotsr 1 Kucnots! ¢ Touku 3pennst atoMHO- | COOTHOCHTH NpeCTaBUTENCH ITpoBoanTb, HAOMIONATE U ¢dopmupoBanue
HEOpraHM4YecKHe u MOJIEKYJISIPHOTO YueHHs. KHCIIOTBI | OpraHNYecKUX U HEOPraHWYECKUX | OOBSCHATH PE3yJIbTaThl OTBETCTBEHHOTO
OpraHuvecKue. C  TOYKM  3pEHHS  TEOPHH | KHCIIOT C COOTBETCTBYIOLIEH MPOBENEHHOTO XMMHYECKOTO OTHOIIEHHS K YYEHHIO,
JlabopatopHnas pabota Ne IIEKTPOIUTHUECKOM KJIacCU(PUKAIIMOHHON IPYTIION. 9KCIIEPUMEHTA TOTOBHOCTH U CIIOCOOHOCTH
3: UccnenoBanue nucconnaru. KucmoTsl ¢ Toukn | OnmchiBaTh 0OIIHE CBOHCTBA K CaMOpa3BUTHIO U
KOHI[EHTPUPOBAHHBIX 3peHUs]  NPOTOHHOM  TEOpHH. | OPraHUYECKUX U HEOPraHWYECKUX camMo00pa30BaHUIO HA

pacTBOPOB COJITHOM U

kucioT B cBere TOJ U ¢ mo3unuu




KOJIH [Tnanupyemsbie pe3ysIbTaThl
Haumenosanue 4eCcTB
Ne paszenos, TeM o OcHOBHOE cofiep)kaHue YIeOHOTO
n/n 4acoB MaTepuaa IIpenmertHble MertanpeaMeTHble JluaHOCTHBIE
YKCYCHOM KHCIIOT OOmue XMMHUYECKHE CBOMCTBA | OKHCIECHHUSI-BOCCTAHOBICHUS OCHOBE MOTHBAIINHU K
KarelbHbIM METOZIOM kuciot. Knaccugukanus KUCIOT. | KaTHOHA BOAOPO/a MM aHHOHA 00y4eHUIO ¥ MO3HAHHIO
NP UX pa30aBiIeHUU KHCJIOTHOTO OCTATKa.
BOJIOM. Omnpenensats 0COOEHHOCTH
XUMHUYECKUX CBOMCTB a30THOM,
KOHLEHTPUPOBAHHON CEPHOU U
MYpPaBbUHOM KHCIIOT.

26/4 | OcHoBaHus 1 OcHoBaHMA ¢ TOukH 3peHHs | ONHUCHIBaTh HEOPTraHUUECKHE [TpoBoanTh, HAOIIONATE U ¢dbopMupoBanue
HEOPraHMYECKHE U aTOMHO-MOJIEKYJISIPHOTO y4eHHs. | ocHoBaHHA B cBeTe TO/I. OTMCHIBATH XUMUIECKUH OTBETCTBCHHOTO
OpraHu4ecKue OcHOBaHMA C TOYKH 3pCHHUA IKCIIEPUMEHT OTHOILCHUS K YUCHHIO,

Teopun 3JIEKTPOJIMTHYECKOH | XapaKTepU30BaTh CBOUCTBA TOTOBHOCTH U CIIOCOOHOCTH
muccouuanuu.  OcHoBaHWs ¢ | OPTaHMYCCKUX U HCOPraHUYCCKUX K CaMOpPa3BUTHIO U

TOYKY 3pEHUS IPOTOHHOU TEOPUH. OeCKMIIOPOIHBIX OCHOBAHUH B camMo00pa30BaHUIO Ha
Krnaccudukarms OCHOBaHHUH. . OCHOBE MOTHBAITUH K
XUMHYECKHE cBoifcTa | CBETE IIPOTOHHOM TCOPHH. 00YYEHHIO U TIO3HAHHIO
OpPraHNYecKnX M HEOPraHMYECKUX

OCHOBaHHUH.

27/5 | AmobortepHsie 1 Heopranuueckue amporepHble XapakTepu3oBaTh OpraHHYecKiue | ApryMEHTHpOBaTh CBOICTBa PackpbiBaTh Ha OCHOBE
COEIHEHUS COCIUHEHUS: OKCHIBI U U HeopraHuieckue amporepHbie AMHUHOKHUCIIOT Kak aM(POTEpHBIX | MEXIIPEIMETHBIX CBA3EH ¢
HEOpraHMYEeCKHe U THIPOKCHU/IBI, — UX CBOWMCTBA U COE/IMHEHMsI KaK BEIeCTBa C OpPTraHUYECKUX COCIMHEHHH. Ouonorueit poib
OpTaHWYecKHue noxydeHue. AMQpoTepHbIe JIBOMCTBEHHON (QyHKIMEH aMHHOKHCIIOT B
JlabopaTtopHnas padota Ne OpraHUYecKue COeANHEHNS Ha KHCJIOTHO-OCHOBHBIX CBOWCTB. OpraHM3aINH )KU3HH
4: TomydeHue IIpUMepe aMHHOKHUCIIOT.
am(oTepHOTrO IMenTuasl ¥ NenTUIHAS CBSI3b.

TUAPOKCUAA U U3yYEHHUE
€ro CBOWCTB

Jemoncmpayuu. Pa3znuunbie
ciy4yau B3auMOJIEUCTBUS
PacTBOPOB COJIEH AIFOMUHHUS CO
WENO0YbLO.




KOJIU IInanupyemsle pe3yiabTaThl
Haumenosanue 4eCcTB
Ne paszenos, TeM o OcHOBHOE cofep)kaHue YIeOHOTO
n/n 4acoB MaTepuaa IIpenmertHble MertanpeaMeTHble JInuHOCTHBIE
28/6 | Comu. JTaboparopHas 1 Knaccudukarms coneii. | XapaKTepu30BaTh COIA XapakTepu30BaTh KECTKOCTh [IpoBoauTh, HAOIFONATE U
pabora Ne 5: JXKéEctkocTh BOIBI M CIOCOOBI €€ | OpPraHUYECKUX W HEOPTaHWYECKUX | BOJBI M MpeJJiaraTh CriocoObl €€ | ONMMChIBATH XMMHUUYECKHN
IIpoBenenue ycrpanenus. Ilepexon kapOoHaTa | KHCIIOT B CBETE TEOPUH yCTpaHEHUsl. 9KCIEPUMEHT
Ka4eCTBEHHBIX peaKI[iii B THIpOKapOOHAaT © 0OpaTHO. | BIEKTPOIUTHYECKON OnuceIBaTh 0011IKEe CBOHCTBA
O OTPENENECHUI0 OOmue XUMHUYECKHE CBOWCTBA | JHCCOIMAIIMH. coneii B ceere TO/L.
cocTaBa COJIH. COIei. CoOTHOCHUTB MPEACTaBUTENEH
Lemoncmpayuu. llonydyenne COJIeH OPraHUYECKUX U
XKECTKOH BOJIBI M YCTPAHEHHE €€ HEOPraHUYECKUX KUCIIOT C
HKECTKOCTH. COOTBETCTBYIOLIECH
KI1accu(UKAIIMOHHON TPYIIIOH.
29/7 | TloBTOpeHUe 1 TectupoBanue, penieHue 3a7ad U | BhINONIHATE TECTHI, pellaTh IIpoBoauTh OLEHKY KoppekTtupoats cBou
0000I111eHHE TEMBI yIpaKHEHUH 10 TeMe 3aJaud U yIpaKHEHHUs 110 TeMe. COOCTBEHHBIX JJOCTHKEHHUH B 3HaHUs B COOTBETCTBUU C
YCBOEHUH TEMBI. IUIAHUPYEMBIM PE3yIbTaTOM
30/8 | KoutposbHas pabota Ne 1 TectupoBanue, penieHue 3afgad U | BeINOMHATH TeCThl, pemarsb IIpoBOIUTE OLIEHKY
3 «BemecTBa u ux YIpaXXHEHUH 10 TeMe 3a[]a4U U yIIPAKHEHUS 110 TEME. COOCTBEHHBIX JIOCTHKEHHH B
CBOMCTBa» YCBOEHUH TEMBI.
XuMHs 1 COBpeMeHHOoe 001ecTBO (2 1)
31/1 | Xumwugeckas TexHomorus | 1 ITonsitue 0 XUMHUUYeCKOH | XapaKTepu30BaTb XUMUYECKYIO OnuceIBaTh XMMHUYECKHE YcTaHaBIMBaTL AHAJIOTUU
TEXHOJIOTHH. XuUMHUECKUE | TEXHOJIOTUIO KaK MPOLIECCHL, JIeXKAlUE B OCHOBE MEXTYy ABYMS
peaxkiuu B MIPOU3BOJICTBE | MPOU3BOJUTENBHYIO CUITY MPOU3BOJICTBA aMMHUAKa U MPOU3BOJICTBAMU.
amMMuaka U MetaHoia. OOmas o01ecTna. METaHOJIa, C TOMOIIbI0 poHOro | dopmynuposats o0mme
KJIaccu(UKaIOHHAS SI3bIKA U A3bIKA XUMHHU Hay4HbIE TPUHIUIIBI

XapaKTePUCTHKA PEaKIUil CHHTE32a
B IIPOU3BOACTBE 3TUX NPOAYKTOB.
HaquLIe TIPUHIHUIIBI, JICKAIUC B
OCHOBE MMPOM3BOJCTBA aMMHAKa U
MeraHosa.  CpaBHEHHWE  3THX
MIPOU3BOJICTR.

XUMHYCCKOTO NPOU3BOACTBA




KOJIU IInanupyemsle pe3yiabTaThl
Haumenosanue 4eCcTB
Ne paszenos, TeM o OcHOBHOE cofep)kaHue YIeOHOTO
n/n 4acoB MaTepuaa IIpenmertHble MertanpeaMeTHble JInuHOCTHBIE
32/2 | Xummdeckast 1 MapkupoBKa yIIaKOBOYHBIX ApTryMeHTHpOBATh Ymers mony4ats HeoOxomumyto | GopmupoBaHme
TPaMOTHOCTh Kak MaTepHuaoB, AIEKTPOHUKH U HE00X0AUMOCTh XUMHUYECKON nH(OopMaLIO C MAPKUPOBOK HA | OTBETCTBEHHOTO
KOMITOHEHT 0011en OBITOBO¥ TEXHHUKH, DKOJIOTUYHOTO | IPaMOTHOCTH KaK KOMIIOHEHTa YIaKOBKaxX pa3IMYHbIX OTHOILEHUS K yUEHHIO,
KyJIBTYpBI YeJIOBEKa. TOBapa, NPOAYKTOB MUTAHNUS, OOILEKYIbTYpPHOM HMPOMBIIIJICHHBIX U TOTOBHOCTH U CIIOCOOHOCTH
JlabopaTopHas padoTa Ne ITUKETOK 110 YXOAY 3a OAEHKIOI. KOMIIETEHTHOCTH Y€JI0BEKA. MPOAOBOIBCTBEHHBIX TOBAPOB K CaMOPa3BUTHIO U
6: Usydenue Lemoncmpayuu. camMo000pa30BaHUIO HA
MapKHPOBOK Pa3IHYHbIX BuneodparmenTs! u cnaiap! o OCHOBE MOTHBAaIlUH K
BUJIOB IPOMBIIUIEHHBIX U CTETIEHH 3KONOTMIECKON YHCTOTBI 00y9IEHHIO U TI03HAHHUIO
MPOJOBOIBCTBEHHBIX TOBapa.
TOBapOB
IMoBTOpeHue u 0600IEeHHE (2 U)
33/1 | MoaroroBka k uroropoit | 1 TectupoBanue, penieHue 3a7ad U | BhINONIHATE TECTHI, pelIaTh IIpoBoauTh OLEHKY KoppekTtupoats cBou
KOHTPOJIBbHOI paboTe yIpakKHEHUH 10 TeMe 3a[a4d U yIIpa>KHEHU TI0 TeMe COOCTBEHHBIX JIOCTH)KEHUI B 3HaHUS B COOTBETCTBUH C
YCBOEHUH TEMBI. IUIAHUPYEMBIM PE3yIbTaTOM
34/2 | UroroBast KOHTPOJIbHAsL 1 TectupoBanue, peuieHue 3a7ad U | BBINONIHATE TECTHI, pelIaTh IIpoBoauTh OLEHKY

paboTa 3a Kypc XHMUHU
11 knacca

YIPaXXHEHUI 110 TeEME

3aa4i U YOPAKHCHUSA 110 TEMEC

COOCTBEHHBIX ,Z[OCTI/I)KCHI/Iﬁ B
YCBOCHUU TCMBbI.




KoHTpoJab npeaMeTHBIX pe3yabTaTOB

OcHoBHas 3a/1a4a U KPUTEPHUI OLICHKH — OBJIaJICHUE CUCTEMOM yU4eOHBIX JCHCTBUM C
M3y4aeMbIM Y4eOHBIM MATEPHATIOM.

Cuctema OIEHKH BKIIFOYAET B ¢€0sl BHYTPEHHIOIO (OCYIIECTBISIEMYIO CaMOM IIKOJION) 1
BHEITHIOO (OCYIIECTBIIsIeMasi BHEITHUMU IO OTHOIICHHIO K IIKOJIE CITY>KOaMu).

JIns  OLEHKHM WCHOJIb3yeTcs  IMepcoHu(UIMpOBaHHAs HHPOpMaNUs U aHOHHUMHAsS
(menepconnpuIMpOBaHHAS).

[TepcoHUUITUPOBAHHON OIICHKE MOMJIEKAT TOJIBKO METANpPEIMETHBIE W IMPEAMETHBIE
pe3yNbTaThl U3 0JI0Ka «BBIMTYCKHUK HAYYIUTCS.

OLleHKa JTOCTHIKEHUN PeaT3yeTcs «METOJIOM CIIOKEHUS», MPH KOTOPOM (UKCHUPYETCS
JOCTH>KEHHE OMIOPHOTO YPOBHS M €T0 MPEBBILICHHUE.

Jlns orneHWBaHUST MCTOJB3YIOTCS: CTaHIAPTU3UPOBAHHBIE MHCHbMEHHBIE W YCTHBIE PalOTHI,
MIPOEKTHI, MPAKTUYECKUE PaOOTHI, TAOOpaTOpHBIE PAOOTHI, TECTHI, 3a4€Thl, TBOPUECKHUE PAOOTHI,
caMoaHaJIn3, CaMOOIICHKa, HAOJIIOICHHS | TIP.

Tunel 3a1aHuil, KOTOPble UCHOJIb3YIOTCH AJI51 OLEHKH 10CTHKEHUI:

1o opMe OTBETA: C 3aKPHITHIM OTBETOM M OTKPBITHIM OTBETOM;
10 YPOBHIO NPOBEPSEMBIX 3HAHU, YMEHUN, CIOCOOOB JIeICTBHI1: 0a30BbIil U MOBBIIICHHBIH
YPOBEHB;
M0 UCHOJBb3YeMbIM CPEACTBAM: 3aJaHMsl JJIsl MUCbMEHHOW WM YCTHOW Oece/bl, MPaKTHUYeCKUe
3a/1aHusl, 1abopaTopHbIe PabOTHI;
1o (opme mpoBeneHUS: A UHAUBUAYAIbHON WU TPYIIIOBON PaOOTHI.

Hrorosas oneHka CKJaJAbIBAeTCs U3:
HAKOIUICHHBIX OI[CHOK (XapaKTepU3yIOT THHAMUKY 00pa30BaTeIbHBIX JOCTHKECHHI );
OIICHKH 3a CTaH/IapTU3UPOBAHHBIE UTOTOBBIE PAOOTHI (XapaKTepU3YyIOT YPOBEHb MPUCBOCHHS
CIoco0O0B JCHCTBUI)

BHyTpeHHI0OI0 CHCTEMY OIIEHKHM HAa CTYNEHHM OCHOBHOIO o001mero oo0pa3oBaHusi
KIacCUPUIUPYETCSI CASAYIONUM 00pa3oM M BKIFOUYAET MPOLIETYPHI:

HHIMBHUAYAJbHbIE Pe3yabTaThl - B cepe pa3BUTHSA y HUX KOMIETCHTHOCTHBIX YMEHHWH WU
HABBIKOB, BBISBIISIOTCS B XOJI€ IICUXOJIOTO-TI€JarOTMYECKOT0 MOHUTOPHHT A,

npeaMeTHbIe Pe3yJbTaThl - PE3yJbTaThl, MOJIYYEHHBIE B MPOILIECCE OILICHUBAHUS YUUTEISIMU
IIKOJIBI Ha MPEMETHOM YPOBHE;

BHYTPHILIKOJIbHbIE Pe3yJIbTAThbl - Pe3ylbTaThl, MOIyYEHHBbIE B XOJI€ AJMHUHHUCTPATHUBHOTO
KOHTpPOJSl, WTOTOBOM arTecTalui (KOHTPOJbHBIE pabOThl, NPOMEXKYTOUYHBIE, HTOTOBBIE,
JTUArHOCTUYECKHE);

BHENIKOJIbHbIE  Pe3yJabTaThl - Pe3yNbTaThl OJUMIHAJA, KOHKYPCOB, COPEBHOBAHMIA,
KOH(pEepeHIMH U T.I1.;

XapakrepucTuka unpoBoii OlleHKH (0TMETKH)

«5» («OTIIMYHO») — YPOBEHb BBIOJHEHUS TpPeOOBaHMWA 3HAYMTEIBHO  BBIIIE
YIOBJIETBOPUTENILHOTO: OTCYTCTBHE OIIMOOK KaK MO TEKyIleMy, TaK W IO MpeablIylemMy
yuyeOHOMY MaTepuaty; He 60ojiee OJJHOrO HeJloueTa; JOTMYHOCTh U MOJTHOTA U3JI0KEHHMSL.

«4» («X0pomio») — ypOBEHb BBIOJHEHHUS TpPEeOOBAHUH BBINIE YAOBIETBOPUTEIHLHOTO:
HCII0JIb30BaHNE JOIOJIHUTEIBHOIO MaTepHala, MOJIHOTAa U JIOTMYHOCTh PAacKpbITHS BONPOCA;
CaMOCTOSITENIbHOCTh CYXKIEHHM, OTpa’keHHE CBOEro OTHOLICHHS K MPEIMETy OOCYXIACHHUS.
Hannune ommOOK M HETOYETOB B KOJMYECTBEHHOM BBIPRKEHHH IO OTIENBHBIM IpeIMeTaMm
OTpa)kaeTcs B JIOKAJbHBIX aKTaX O TEKYIIEeH U NTOroBoi (pyOexxHOi) aTTecTaluu .

«3» («yIOBJIETBOPHUTEJIBbHO») — JOCTaTOYHBI MHMHHMMAJIBHBIM YPOBEHb BBIIOJIHEHUS
TpeOoBaHUH, MPEABABIAEMBIX K KOHKPETHOIN paboTe, OT/AEIbHbIE HApYIICHUS JOTUKU U3T0XKEHUS
MaTepualia; HEMoJHOTa pacKpblThs Bompoca. Hamuuwe ommOOK M HEIO0YETOB IO OTAEIBHBIM
mpeaMeTaM B KOJIMYECTBEHHOM BBIPAKEHUU OTPa)KaeTCsl B JIOKAIbHBIX aKTaxX O TEKyIIeW u
UTOTrOBOM (pyOexKHOI) aTTecTalH .



«2» («1J10X0») — YpPOBEHb BBINMOJIHEHUS TPEOOBaHWA HIDKE YIOBICTBOPUTEIHHOTO:
HapyIIeHHE JIOTHKH; HEMOIHOTa, HEPAaCKPHITOCTh OOCYKAAeMOTrO BOMPOCA, OTCYTCTBHE
apryMeHTaluu 1160 omrmO04YHOCTh €€ OCHOBHBIX MoJIokeHu. Hanuure ommbok 1 HeZ0YeTOB 1O
OTJIETIbHBIM TIPEJMETaM B KOJWYECTBEHHOM BBIPAKCHUH OTPAXKAETCS B JIOKAJIBHBIX aKTax o
TEKyIleld U UTOTOBOH (pyOekHOI) 00 aTTecTaluu .

KoHTposibHO-U3MepHUTe/IbHbIE MaTepHaJbl NPeIHA3HAYCHbl Ui MPOBEPKU YpPOBHS
YCBOGHHUsI y4eOHOrO MaTepuana Ha OCHOBAaHHMHM OOpa30BATEIILHOTO MHHHMYMA COICPKAHUS
oOpa3oBaHHs U TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIMYCKHUKOB HIKOJI. OHU COCTaBIIEHBI HA
OCHOBE MHOTOJICTHEH TMEJarormueckoil MPakTUKA C YYETOM pPa3IHYHbIX METOJAHYECKUX
pa3paboToK.

ITo Bcem riaBam Kypca M MX pasjeiaMm Mpeiiaraercs TeKyIIMid U TeMaTHYeCKUd KOHTPOJIb
3HAHUN U YMEHUN B pOpMe XMMUUECKHUX TUKTAaHTOB U TECTOB, CAMOCTOSITEIbHBIX U KOHTPOJIBHBIX
pabot. 3amanus 000MX BapUAHTOB PAOOT CXOJMHEI MO COACPIKAHUIO U XaPaKTEPY BBHITOIHIEMBIX
y4eOHBIX JIeHCTBUH.

Hus opranusanuu dQQekTUBHOW pabOThl BCETO Kiacca C YYETOM WHIUBHIYAITbHBIX
CIOCOOHOCTEH KaXKI0T0 y4alierocs B psijie padoT, BXOIAUINX B TOcoOue, MPEeICTaBICHBI 3aJaHHs
Pa3IMYHBIX YPOBHEHN CI0KHOCTH.

HezaMeHHMBIM MOMOIIHUKOM I€Jjarora B KOHTPOJIE 3HAHUMW SIBISIOTCA 3alaHusi B (opme
tecta. VIX MOYKHO HCITOJIb30BaTh HAa Pa3HBIX dTamax y4eOHOro mporecca:

. IPY U3YYCHUU HOBOTO MaTepHaa;

. Ha dTaIre 3aKperyIeHUs N3y4eHHOTO MaTepuala;

. Ha ypoKax 0000MIA0IIEeTO MOBTOPEHUS;

. IpY TEKYIIEM M TEeMaTHYECKOM KOHTPOJIEe 3HAaHWH, yMEHHI 1 HABBIKOB |

. IPH MOJArOTOBKE K 9K3aMEHaM KaK B YCTHOM, TaK U B IIMCbMEHHON GopMe, 0COOCHHO B
dbopme EI'D.

JUIs KaxJIoi TeMbl W €€ pa3felioB NPEUIONKEHBI TECTOBBIC 3aJaHWs Pa3HOTO YPOBHS
CJIO)KHOCTH B IBYX BapHaHTax, pacCunTaHHble HAa 15—35 MuH niu Ha 1enslii ypok. [[ist BeicTaB-
JICHUS OIEHKH TPeJIIaraeTcs UCIOIb30BaTh CISAYIONTYIO MPOIICHTHYIO IIKAITY:

35% BBIITOIHEHHBIX 3aJaHUH — OILIEHKA «2);

36—61 % — omeHka «3»;

62—85% — orenka «4»;

86—100% — ortenka «5».

B 3aBucumocTu OT pe3yabTaTOB BBHIIOJHEHUS pa0OTHl YUUTETh MOKET BHOCUTH B
MIPEJITIOKEHHYIO CUCTEMY OICHUBAHUS KOPPEKTUBBI, TOCKOJIBLKY OCHOBHAS II€]Tb KOHTPOJIS B
JTAHHOM CJIy4ae — He COOCTBEHHO BBICTABIIEHUE OLIEHKH, a ONpPe/IeTICHIE YPOBHS YCBOCHUS
yYaIuMHCs y4eOHOTO MaTepHalla U HalpaBJieHUH JaJIbHEHIIe paboThl Ha/l MOBHIIIICHUEM Ka-
yecTBa 3HAHUM

3anmanue oy mudpoit 1 oneruBaetcs 3 6ayutaMu; o udpoi 2 — 5 damuiaMu; o1 mudpoi
3-8 6aymutamu. 3aanus, OTMEYSHHBIEC *, — JUTSI MHAWBHTYaTbHOTO BBHITTOTHEHHUS.
Ecnu He yka3aHO MHOE, KaKJbplil OTBET YaCTE OLIEHUBAETCS:

. yactu 1 — 2 Gamnamu;
. yactu 2 — 4 Gamtamu;
. yacTtu 3 - 6 Oayiamu.

OpHaKo HE BCE y4Yalluecs MPHUCTYIAOT K 3aJJaHUsAM YacTH 3 U TeM OoJiee BBITIOJTHSIOT UX
MOJHOCTHI0. UTOOBI MOBBICHTH MOJOKUTEIBHYI0 MOTHBAIIMIO K BHITIOJTHEHHIO 33JJaHUI YacTu 3,
YUUTENb MOXET OOBSBUTH O BBICTABJICHHMHM I10 PE3ysbTaTaM TecTa JIBYX OIICHOK: IEepBOil — 3a
gactu 1 u 2, a BTOpoit — 3a 4acTh 3 — C HCMOIH30BAHUEM MPOIIEHTHOM KAl OLICHKU 3HAHHM.

Bonpocs! n1s Bcex BUIOB KOHTPOJISI 3HAaHUHM COCTaBIIEHBI TAKUM 00pa3oM, 4TOObI MeAaror ¢
UX TIOMOIIBIO MOT BBISIBUTH 3HAHUS 1O BCEM Y3JIOBBIM BOIIPOCAaM IJIaBbl M pasliena Kak Ha
0a30BOM ypOBHE, T/Ie HEOOXOMMO TOJIBKO BOCIIPOM3BEIICHUE Yy4eOHOTr0 MaTepuaia, Tak W Ha



YCII0)KHEHHOM yPOBHE, TJie TpeOyeTcsl yMEeHHEe aHaIN3UpOBaTh U CPABHUBATH JJaHHbIC, IIPHMEHSIS
TBOPYECKHE CIIOCOOHOCTH.

Bce oOyuaromiye BUbI KOHTPOJIS IPEAIIONATraloT KOJUIEKTUBHYIO JAEATEIHOCTh JINOO B Iape,
100 B IpyIIE U CAMOIIPOBEPKY.

[Tpu moAroToBKe K KOHTPOJIBHBIM paboTaM HEOOXOJMMO OOpaTUTh BHUMAaHHME Ha 3aJaHUs
YPOKOB 0000IIa0NIero MoBTOpeHus. B 3ToM cilyyae yuamuecs B COOTBETCTBUU CO CBOUMHU
CIIOCOOHOCTSIMH OTIPEEIISIOT IS ce0s 3aaHusl, KOTOPBIE MOTYT BBITIOJHUTb.

Pacuernsie 3aa4yu pa3jIMuHbIX THUIIOB U ypOBHeﬁ CJIO)KHOCTU TIPCACTABJICHBI B rnmocoouun
0J0KaMU, a TaK)Ke BKIIIOUEHBI B Pa3HBIC BUIBI KOHTPOJIS 3HAHUK. YUYHUTENIb MOXKET 110 JKEJIaHUIO
BKJIIOYATh UX KaK AOIIOJHHUTCIIPHOC 3aaHUC B 0001 BUJ KOHTPOJIA WK MIpEAJIaratb ydalumcd
OT/EJbHBIE CAMOCTOSATENBHBIC PA0OTHI 10 PELICHUIO MTOTO00HBIX 33/1a4.

HpOBe)IeHHe XHUMHYECCKOIro TMKTaHTa
3al[aHI/ISI JJIA oboux BApHUAHTOB KPATKO 3aIllMCBIBAIOTCA Ha JINIIEBOM CTOPOHC JOCKH WJIM Ha
KOJOTpaHCIIapaHTC; OTBCThHI HA BOIIPOCHI XKCJIATCIIbHO HAIIKMCATh Ha 06paTHOI7I CTOPOHE NOCKHU UJIHU
TAK)XKC Ha KOAOTPAHCIIApaHTC. Vuurensr 3a4dTHIBACT COACPpIKAaHHUEC BOIIPOCA, YJaIUCCA
3aIlIMCBIBAOT OTBCT B TCTPAIIX.
ITo okoHYaHUM JUKTAaHTA IMPpOBOAUTCA CaMOIIPOBCPKaA:

. OIIMOOK HET — OLIEHKA «5»;
. nomnyiieHbl 1—2 ommoku — «4y;
. JIOTTYIIIEHBI 3 OMUOKU — «3».

B 3aBucuMocCTH OT CTETIEHH MOATOTOBICHHOCTH YYUTEIh MOXKET U3MEHUTH KPUTEPHI OLIEHKH
paboT B MOJIb3Y YUCHHKA.

IIpoBeaenne camocTOATEIHLHOM PadoThHI

CaMocrosTenbHas paboTta npeanoiaraeT 0o napHyto, 1100 rpynmnoByo Gopmy padoThl U
JIaeT BO3MOXKHOCTB JIy4Ille OTpaboTaTh M3y4aeMble BOIPOCH MOJT KOHTPOJIEM YYHUTENS U B XOJI€
CaMOCTOSITENIBHON JeaTeNnbHOCTH (Juis oOyuwaromied paboThl) JuOO0 Jydlle MOATOTOBUTHCS K
KOHTPOJILHOM paboTe, KOTOPYIO TMPEICTOMT BBINOJNHATH Ha CIEAYIOmEM ypoke (s
oOoOmaromeit paboTel). 3ajaHusl BBINOJIHAIOTCSA B Hape (IpyIIe), 4To MO3BOJISET 3KOHOMUTh
BpeMs Ha oTBeT. OTAenbpHbIe 3a4aHusl (M0 3HaKOM *) yyalirecs BBIMOIHIIOT CAMOCTOSITENIBHO.
JUis KOHTPOJISL ydalumMcst peoCTaBIsIeTCs] BO3MOKHOCTb CBEPUTh CBOU OTBETHI C 3TAJOHAMH,
KOTOpBIE OyIyT IaHBI YYUTEIEM 110 OKOHYAHHH PAOOTHI.

OuneHka NnpakTHYecKUX YMeHHit

Yunrens AOJDKCH YYUTBIBATDL:

- IPaBUIILHOCTH OTPE/IEICHNUS 1IeNTU OIbITa;

- CaMOCTOSITEIbHOCTh MOA00pa 000pyAOBaHUS U OOBEKTOB;

- IIOCJIEI0BATEIbHOCTD B BBIITOJHEHUH PAOOTHI O 3aKJIaIKE OIBITA;

- JOTUYHOCTh U TPAMOTHOCTb B ONMCAaHUU HAOII0IEHUH, B (OPMYJIMPOBKE BBIBOAA U3 OIBITA.

OTMeTKa | - MPAaBUJILHO OTIpEIeNIeHa IIeJTh OIbITa,

5 - CaMOCTOSITEIBHO, C HEOOXOUMOM MOCIIEA0BATEIIBHOCTHIO TIPOBEICHBI TIOJI00P
00opynoBaHus U 0OBEKTOB, a TaKXke paboTa Mo 3aKIaKe OIbITa,;

- Hay4HO IpaMOTHO, JJOTHYHO OIMKCAaHbl HA0II0IEHUS U CPOPMYIUPOBAHBI BbI-
BOJBI U3 OIBITA.

OTMeTKa | - MPaBUILHO OMpeE/IeNieHa eI OIbITa;

4 - CaMOCTOSITEIHHO MPOBEEHA padoTa 1Mo Mo00py 000pYAOBaHMS, OOHEKTOB;
TIPH 3aKJIaJIKE OTBITA JOMYCKarTCs 1 -2 omuoKu;

- Hay4HO IpaMOTHO, JJOTHYHO OINKCAaHbl HA0IIOIeHUS U CPOPMYITUPOBAHBI BbI-
BOJIbI U3 OITIBITA,

- B OMIMCAaHUU HAOIIOIEHUI U3 OMBITA JOMYCKAIOTCS HEOOIbIIINE HETOYHOCTH




OTMeTKa | - MPaBUILHO OMpE/ICNIeHa eI OIbITa;

"3 - noabop 00opynoBaHUs M 0OBEKTOB, a TAK)Ke PAOOTHI 1O 3aKJIa/IKE OMBITA
MIPOBEJICHBI C TIOMOIIBIO YUHUTEJIS;

- JIOITyCKAIOTCsI HETOYHOCTHU M OIIMOKY MPH 3aKJIAJKE OTBITA, OMIMCAHUH Ha-
omoieHui, GopMyITHPOBAHUH BBIBOJIOB.

OTtmeTKa | - HE OIpe/esieHa CAMOCTOATEIBHO LIENb OIbITa;

A - He 0TOOpaHO HYKHOE 000PYIOBAHHCE;

- JIOITYCKAIOTCs CYIIECTBEHHBIC OMIMOKH TPH 3aKJIaJKe U 0)OPMIICHUH OIIBITA.
OueHka yMeHUil IPOBOANTH HAOJIIOAEeHUS

YuuTenb T0JKSH YIUTHIBATD:

- IPaBHJILHOCTH MTPOBEICHUS HAOIIOICHUH 110 3a/IaHUIO;

- YMEHUE BBIICTATH CYIIECTBEHHBIC IPU3HAKU Y Ha0JII01aeMOro o0bekTa (Iporecca),

- JOTHYHOCTh M HAYYHYIO TPAMOTHOCTh B O OPMIICHHH Pe3yJIbTATOB HAOIIOACHUH U B
BBIBOJIAX;

- IPOBEICHUE HAOIIIOICHHS T10 331aHUIO;

OTMeTKa | - MPaBUIIBHO 1O 33IaHUIO YUHUTEIS IPOBEICHO HAOIIOICHHE;

"o - BBIJICJICHBI CYIIIECTBEHHBIC TPU3HAKU Y HabI01aeMoro o0bekTa (mpoiiecca);
- JJOTHYHO, HAYYHO TPAMOTHO O(OPMJIICHBI PE3y/IbTaThl HAOIOACHUHN U BBIBOJIBI.

OtMeTKka | - NPaBUIIBHO O 33JaHUIO YUUTENS POBEACHO HAOIIOACHMUE;

"'4" - P BBIJICJICHUN CYLIECTBEHHBIX MPU3HAKOB Y HA0II0AaeMOro o0beKTa (Ipo-
11ecca) Ha3BaHbl BTOPOCTEIICHHBIE;

- JIOITyCKaeTCsl HEOPEKHOCTh B 0pOpMIICHUN HAOIIOICHHI U BHIBOJIOB.
OTmeTKa | - IONYCKAIOTCS HETOYHOCTH U 1-2 omMOKM B IPOBEIEHUH HAOI0ACHUH 110 3a-
"3 JAHUI0 YYUTEIs;

- 1P BBIJICJIEHUN CYLIECTBEHHBIX PU3HAKOB Y Ha0II0AaeMOro o0beKTa (Ipo-
11ecca) BBLACISAIOTCS JIUIIb HEKOTOPHIE;

- nonyckarotcs ommboku (1-2) B oopmiieHUN HAOIIOACHHI U BHIBOIOB.
OtMmeTKa | - JOMycKarTcs omunoOku (3-4) B mpoBeeHUH HAOIIOICHUH 110 3aJaHUI0 YIHUTEIIS,
"2 - HEMIPaBWJIbHO BBIJENSIOTCS IPU3HAKK Hab0jaeMoro o0beKkTa (mpoiiecca);

- nomyckatotcs omuoku (3-4) B ohopmieHun Habmro1eHnH U BbIBO10B. Popma
aTTeCTAIMU TI0 OMOJIOTUU MOXKET OBITh PA3JINYHON: YCTHBIN SK3aMeH MO
Ouseram, 3amuTa pedepara, TECTUPOBAHUE, 3AIUTA MTPOCKTA.

®opmbl NIpeacTaBIeHUs 00Pa30BaTebHBIX Pe3yJbTATOB:

- Tabenb YCIeBaeMOCTH MO TpeaMeraM (C yKazaHHEM TpeOOBaHWH, NMPENbSIBIIEMBIX K
BBICTABJICHUIO OTMETOK);

— TEKCThl UTOTOBBIX JJUATHOCTHUECKUX KOHTPOJIBHBIX pa0OT, TUKTAHTOB U T.J. M aHAJIU3 UX
BBINOJIHEHNS YJauMcs (MHpopmarust 00 371eMeHTax U YPOBHSX IPOBEPSIEMOT0 3HaHUS — 3HAHUS,
MTOHWMAaHWsI, IPUMEHEHHsI, CHCTEMATH3aIlNN ),

- yCTHas OLEHKa YCHEIIHOCTH pe3yJlbTaToB, (OPMYIMpPOBKa TMPUYMH Heyaad W
pEeKOMEHAaLUH 110 YCTpaHeHUIO TPOOEIOB B 00YUEHHOCTH I10 MPEeIMETaM;

- nopTQoano;

- pe3yIbTaThl TICHXOJIOTO-TIEIarOTMYECKUX HMCCIISIOBAHNN, HIUTIOCTPUPYIONINX JUHAMHKY
Pa3BUTHSL OTJIENBbHBIX MHTEJJIEKTYAIBHBIX M JMYHOCTHBIX KauecTB o0yyarorerocs, YVY /.

KpurepusiMu onieHUBaHUS SIBISIOTCS:

- COOTBETCTBUEC NOCTUTHYTBIX MPCIAMETHBIX, MECTAIIPEAMCTHBLIX U JIMYHOCTHBIX PE3YJIBTATOB
TpeOOBaHUAM K pe3ydbTaTaM OCBOCHHS 00pa3oBaTENbHOI IMPOrpaMMBl OCHOBHOT'O OOIIEro
obpazoBanus PI'OC;

- JMHAMHKA Pe3yJbTaTOB MPEIMETHON 00y4eHHOCTH, (hopmupoBanus Y'Y /1.

- OueHKa JOCTIIKCHUSI METAlpeMETHBIX PEe3yJbTaTOB MOXET IPOBOAUTHCS B XOJIE
pasznuyHbIX npoueayp. OCHOBHOM MpoLeypOi HTOTOBOM OIIEHKH JOCTUXKEHUSI METAIIPEAMETHBIX



PE3YIBTATOB SIBISETCS 3aUUma umo2o8020 UHOUBUOYATbHO20 NPOEKMA.
Onucanue yueOHO-METOANYECKOT0 U MATEPUAIBLHO-TEXHHUYECKOT0 o0ecredeHnst
o0pa3oBaTeJILHOIO Npoiecca

Y4eOHO — MeTOANYECKOE 00ecIeyeHue
OcHoBHas obpazoBartenbHas nporpamma OO0 MOY «COlLL»m.[Iprno3épubrit
2. Xuwmus. Paboune nporpammel. [Ipenmernas nunus yueOHukoB O. C. 'abpuensna, U. T
OctpoymoBa, C. A. CmaagkoBa. 10—11 «xmjaccel: yuebHOe mocobue — ams
obmeobpazoBarenbubix opranmsanuii /| O. C. Tabpuensn, C. A. CmagkoB — M.:
[Tpocsemenue, 2019.
3. Tabpuensu O. C. Xumus. 10 kinacc: yaeOHHK i 0011eo0pa3oBaTeibHbIX opranu3armii / O.
C. T'abpuensn, U. I'. OctpoymoB, C. A. CnankoB. — M.: IlpocBemenune, 20190. C.
Labpuensn, U. I'. Ocmpoymos, U. B. Axcénosa, Xumus. 10 kmacc. ba3oBwlii ypoBEHb.
Metoanyeckoe mocooue.
O. C. I'abpuenan, C. A. Craokos. Xumus. 10 knacc. ba3oBelil ypoBenbs. Pabouas tretpanb.
O. C. I'abpuenan, U. B. Tpueyouax. Xumus. 10 xnacc. 3amaqauk
OnexTpoHHas popMa yuyeOHHKA.
Xumust. 11 xmacc: yued. mis ob6meobpaszosar. opranuzanuii / O. C. I'abpuensu, U. T.
OctpoymoB, C. A. CnaakoB. Xumus. 10 knacc. ba3oBbiii ypoBeHb. YueOHMK. — M.:
[Tpocsemenue, 2019
8. 0. C. I'abpuensan u op. Xumus. 11 xnacc. ba3oBrblit ypoBenb. Metoaunueckoe nocodue.
9. 0. C. TI'abpuensan, C. A. Cnaokos. Xumus. 11 xnacc. bazoBsiii ypoBens. Pabouas tetpasp.
10. O. C. I'abpuenan, U. B. Tpueybuax. Xumus. 11 xnacc. ba3oBblit ypoBeHb.
11. Dnexrponnas popma yueGHUKA.
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Hugpopmayuonnwie cpeocmea
Humepnem-pecypcot na pyccKkom A3vlKe

1. http://www.alhimik.ru TTpeacTaBieHs! clienyromue pyoOpHKH: COBETH a0UTYPHEHTY, YUHTEIIO
XHMHH, CIIPABOYHHK (OYEeHb OOJIbIIasi MOA00pKA TAOIHIl U CIIPABOYHBIX MAaTEPHAJIOB), Bec&nast
XHUMHSI, HOBOCTH, OJIMMITHAIBI, KyHCTKaMepa (Macca HHTEPECHBIX UCTOPUIECKHUX CBEICHHUI)

2. http://www.hij.ru/ Xypaan «Xumusi 1 ®KHU3HB» MMOHATHO U 3aHUMATEIBHO PacCKa3bIBaeT 000
BCEM MHTEPECHOM, YTO MTPOUCXO/IHUT B HAYKE M B MUPE, B KOTOPOM MBI )KUBEM.

3. http://chemistry-chemists.com/index.html OnexTpoHHBIN KypHan «XUMHKA U XUMHUs». B
)KypHaJIe MPEICTABICHO MHOXECTBO OIBITOB IO XUMHH, COJICPIKUTCS MHOTO 3aHHMMATEIbHOM
uH(OpMaIHH, TO3BOJISIFONIEH YBICYb YICHHKOB SKCIIEPUMEHTATBHON YaCThIO TPEIMETA.

4. http://c-books.narod.ru JTureparypa o xumumu.

5. http://1september.ru/. Xypuan «IlepBoe CeHTSOps» A y4dHTeAeH M HE TOABKO. B HEM
NPEJICTABICHO OOJIBIIOE KOJNUYECTBO PpabOT yYEHHUKOB, B TOM YHCIIE W HCCIEAOBATEIHCKOTO
Xapakrepa.

6. http://schoolbase.ru/articles/items/ximiya Beepoccuiickuii MKOJIBHBIN MOPTAT CO CCHUTKAMH Ha
00pa3oBarelbHbIe CAUThI IO XHMHH.

7. www.periodictable.ru COopHUK cTaTeii 0 XHMHUYECKHX 3JEMEHTaX, HJUTFOCTPUPOBAHHBIHN
IKCTIEPUMEHTAMH.

Humepnem-pecypc na anenuiickom azvike
http://webelementes.com. Coxep>HT UCTOPUIO OTKPBITHSI M OTIMCAHUE CBOWCTB BCEX XMMUYECKUX
3NIeMEHTOB. Bynet noseseH st 00yJaromuxcst B sI3bIKOBBIX MIKOJAX U KJIACCaXx.
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O0vexmul yueoOHvIX IKCKYpCUil
1. My3eu: MuHepaioru4eckue, KpaeBe4ecKue.

2. JlaGoparopuu:  y4eOHBIX  3aBEACHHH,  arpoXxumiabopaTopud,  IKOJIOTHYECKHE,
CaHAIHIPMHUOJIOTUICCKHE.
3. AnTeku.

4. Tlpou3Bo/ICTBEHHbIE OOBEKTHI: XUMUUYECKUE 3aBOJIbI, BOJJOOYUCTHBIE COOPYKEHUSI U JAPYTUe
MECTHBIE [IPOU3BO/ICTBA.

MartepuaibHO-TEXHHYECKOE o0ecriedeHre KaOUHeTa XUMUM
HartypaabHble 00beKThbI

HatypanbHble 00BEKTHI, HCIIOTB3yeMbIe B /—9 Ki1accax mpu 00y4eHUHN XHUMHUH, BKITOYAIOT B ce0s
KOJUIEKLIMM MHUHEPAJIOB U TOPHBIX TOPOJI, METAJUIOB M CIUIABOB, OKCHJIOB, KHUCIIOT, OCHOBAaHHH,
COJICH, B TOM YHCJIC U MUHEPAITBHBIX YIOOPEHUH, a TAaK)Ke KOJUIEKIIMU OPTaHUYECKUX BEIECTB U
Mmatepuainos, npeaycMoTpeHHblx PI'OC («Hedts u npoaykTsl €€ nepepaboTku», «KameHHBbIH
yrojib U MPOAYKTHl KOKCOXMMHYECKOTO IMPOM3BOJACTBAY, «Bomoknay, «[lmactmacce» u T. .
OsHakomileHHE ¢ O0pa3laMu HCXOIHBIX BELIECTB M T'OTOBBIX H3/EIHH ITO3BOJSET IMOJYyYHTh
HarJSIIHBIC TPENICTAaBICHUS 00 3TUX MaTepuanax, UX BHEIIHEM BHJE, a TaKKe O HEKOTOPHIX
¢u3nyeckux CBOMCTBAaX. 3HAuUTENbHbIE Y4eOHO-TIO3HABATENIbHBIE BO3MOXHOCTH HMEIOT
KOJUICKIIH, HW3TOTOBJICHHBIE CaMUMH oOydarommumucs. [lpeamersl Ui TakuxX KOJUICKIUH
COOMPAIOTCS BO BpeMs DKCKYPCHUI U IPYTUX BHEYPOUHBIX 3aHSATHH.

KOHHGKHI/IH HCIIOJIB3YIOT TOJIBKO AJI1 O3HAKOMJICHUA 06yqa}01111/1xcs1 C BHCIIITHUM BHJIOM U
(1)I/I3I/I‘-IGCKI/IMI/I CBOMCTBaAMH Pa3IMYHBIX BCIICCTB U MAaTCPHAJIOB. I[J'IFI IMPOBCACHUA XUMHUYCCKUX
OIIBITOB KOJUJICKIIMH HMCIIOJIb30BAaTh HEJIb34.

XuMHYeCKHe peaKTHBbI U MATEPHAIbI

OOparmieHue co MHOTMMH BeEIIeCTBaMU TpeOyeT CTPOroro COOMIOAEHUS NpPaBUI TEXHUKU
0€e3011acHOCTH, 0COOEHHO P BBIMOJIHEHNUH OIBITOB caMMMHM oOydaromuMucs. Bce HeoOxoaumeie
MepBI IPEJOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIMX JTOKYMEHTAX U MHCTPYKIIMAX, a TAK)KE B
MOCOOMSX JUISl yUUTENeH XUMUH.

Bce peakTuBbl 1 Marepuaibl, HyXKHbIE JUIsl IPOBEACHUS AEMOHCTPALIMOHHOTO M yYEHHUYECKOIO
HKCHEPUMEHTA, IOCTABIIAIOTCS B 0011e00pa3oBaTeIbHbIe OpraHU3allMy LIEHTPAIN30BaHHO B BUJE
3apaHee YKOMIUIEKTOBaHHBIX HaOopoB. [Ipu HeoOXoaumocTu mpuoOpeTeHUs AOMOIHUTENbHBIX
PEaKTUBOB M MAaTEpHAJIOB CJIEyeT 00paIlaThCs B ClICUATU3UPOBAHHBIE Mara3uHbI.

Xumunyeckas J1adopaTopHasi OCy/1a, anapaTbl M IPUOOPbI

XuMHU4YeCKast nocyaa noapasacisAi€TCda Ha ABC IPyHIIbI: JJI BBIIIOJIHCHUS OIIBITOB O6y‘-IaIOIJ_[I/IMI/ICH
" JIid ACMOHCTPAlITUOHHBIX OIIBITOB.

[TpuGopsl, ammapaTsl M YCTAaHOBKH, HCIOJNb3yeMble Ha ypoKax XWMUH B 7—9 Kiaccax,
KJIacCCU(UIIUPYIOT HAa OCHOBE MPOTEKAIOMIMUX B HUX (PU3MYECKMX M XUMHUYECKHX MPOIIECCOB C
Y4aCTHEM BELIECTB, HAXOIALIUXCS B PA3HBIX arperaTHbIX COCTOSTHUSAX:

1) npubops! s paboTHl ¢ Ta3aMH — TOJyYeHHEe, COOMpaHue, OYHCTKA, CYIIKa, MOTJIONICHUE
ra3oB; peakLUd MEXJy MOTOKaMH ra3oB; pPEaKLIMM MEXIy ra3aMu B 2JIEKTPHUYECKOM pa3psle;
peaKuy MEeXly ra3aMu IIpH MOBBIILIEHHOM JaBJICHUH;

2) ammapatbl ¥ TPUOOPBI JIUIsl OMBITOB C JKUJAKHUMH U TBEPIBIMU BEIIECTBAMH — TIEPETOHKa,
buabTpOBaHWE, KpHUCTAUIM3ALMS;, MPOBEIACHUE peakuuid MeXAy TBEPABIM BEUIECTBOM H
AKUJKOCTBIO, )KUJKOCTHIO U KUJIKOCTHIO, TBEPIBIMU BEUIECTBAMU.



3) natunku PH, 37K TPOPOBOAHOCTH, TEMITEPATYPHI U JP.

Bue sT0if knaccudukanmu HaxoauTcs ydeOHasl ammaparypa, npeaHasHaueHHas JUisd U3y4eHHs
TEOPETHYECKUX BOIPOCOB XUMHHU: [UIS JEMOHCTpPAlUU 3JIEKTPOIPOBOJHOCTU PACTBOPOB U
IOBUKCHHSI MOHOB B DJJICKTPUYECKOM IIOJIE, [UISI M3YYEHHsI CKOPOCTH XMMHMYECKOM peakLuu H
XHUMHAYECKOTO paBHOBECHS, SJICKTPOIIN3a, IEPETOHKN HEPTH U T. JI.

BCHOMOF&TCJ’IBHYI-O POJIb UrparoT UBMCPUTEIIBHBIC U HAIrPEBATCIbHBIC HpI/I60pBI, Pa3InYHBIC
HpI/ICHOCO6HeHI/IH JJI BBIITIOJTHCHHA OIIBITOB.

Mopeau

OObeKTaMH MOJICIIMPOBAHMS B XHMHUH SIBIISIFOTCS aTOMBI, MOJICKYJIbI, KPHCTAJLIbI, 3aBOJICKHE
anmaparbl, a TaK)Ke XMMHYECKHE IpOIEeCcChl. B mpemnojgaBaHWM XHMHUHU KCIIOJB3YIOT MOICIH
KPUCTANIMYECKUX PEmETOK anmMmasa, rpaduta, cepsl, docdopa, okcuna yriepona(IV), mona,
kKelesa, MEIU, MarHus, MOJCIH KPUCTAUTUYECKUX PEHIETOK BaXHEUIIMX MPEICTaBUTEIICH
KJIACCOB OPraHUYECKUX COECTUHECHUM.

Brimyckarorcst Habopbl MoJiesiel aTOMOB AJIsE COCTABIICHUS IIAPOCTEPKHEBBIX MOeNei
MOJIEKYJI,B IIEPBYIO O4YEPE/lb, OPTAHUUECKUX COCTUHECHHI.

YueOHbIe Ioco0us HA MeYATHOM OCHOBE

B nporecce 00yueHMst XMMUM UCIIOJNIB3YIOT CIIEAYIOLIME TaOIUIIbl TOCTOSIHHOTO SKCIIOHUPOBAHUS:
«llepuonnueckas cucrema xumudeckux oaemeHtoB JI. WM. MengaeneeBa», «Tabnuua
pacTBOPUMOCTH KHCJIOT, OCHOBAaHMM MU COJEW», «IIEKTPOXUMHYECKHHA DS HaNpsKEHUN
MeTalIoBy, «BaneHTHble cocTosiHMS atoma yriepojay», «lIpocTpaHCTBEHHOE U 3JIEKTPOHHOE
CTPOEHHUE MOJIEKYJI OPTaHUYECKUX COETMHEHUIN» U JP.

Jljig opranu3anuy caMoCTOATEIbHON padoThl 00yUaIOIINXCA HAa YPOKaX UCHOIb3YIOT
pa3zHooOpa3Hble AUIAKTUYECKUE MaTepHallbl: TETPaIu Ha IEYaTHON OCHOBE WJIM OT/IEIbHbIE
pabouue TUCTbl — WHCTPYKILINHU, KAPTOUKH C 3aJJaHUSIMU PA3HOM CTENEHU TPYIHOCTH JUIs
M3Y4YEHHsI HOBOTO MaTepHualla, CaMOIIPOBEPKU U KOHTPOJISl 3HAHUH.

JKPAHHO-3BYKOBbIE CPEACTBA 00y4eHUsI

K sKkpaHHO-3BYKOBBIM CpeICTBaM OOY4YEHHS OTHOCST TaKU€ MOCOOMS, KOTOpble MOTYT OBITbH
BOCIPUHATHI C TIOMOIIBIO 3pEHUS U ciayXxa. DTO KUHOPUIbMbI, KHHOQPArMeHThl, 1Ua(UIbMBI,
JMANo3UTUBBl  (Clalapl), €AMHUYHbIE TpaHCHapaHThl s rpagonpoekropa. Cepuu
TPaHCMApPAHTOB IO3BOJSIOT MMUTHUPOBATH JBMKEHHE IMYTEM IOCIIEI0BATEIBHOIO HATOXKEHUS
OJIHOT'O TpaHCIapaHTa Ha ApYyToil.

Texnuueckue cpeacrsa odyuenus (TCO)

BonbIIMHCTBO TEXHUYECKUX CPEACTB O0YUEHHS HE pa3padaThiBajIOCh CHEIMAIbHO ISl IIKOJIbI, a
W3HAYaJbHO CIYXHIO JUId THepeaayd U oO0paboTKH HH(POPMALMH: 3TO PA3IUYHOTO poja
MIPOEKTOPBI, TEJIEBU30PbI, KOMIIBIOTEPHI U T. 1. B yueGHO-BOCIUTATETLHOM IIPOLIECCE KOMITBIOTED
MO’KET UCIOJIb30BaThHCS IS PELICHM 3aa4 HAYYHON OpraHU3aliy TpyAa YUUTEIs.

[Ipy wucnonp30BaHUM TEXHUYECKUX CPEACTB OOy4YEHHUS CJelyeT Y4YUThIBATh BPEMEHHbIE
orpaHnuueHusi, Haiaraemble CanutapuHsiMu npaBwiamu ¥ Hopmamu (CaunlluH). HenpepsiBhas
IIPOJOJKUTEIIBHOCTD  JEMOHCTPALlUA BHUJIEOMATEPUAIOB Ha TEJIEBU3MOHHOM DJKpaHe M Ha
00JIbIIIOM PKpaHe C UCIOIb30BaHUEM MYJIbTUMEAUMHOIO MMPOEKTOPA HE JOJKHA MPEBBIIATH AJIS
obyuaromuxcs B X - XI knaccax Ha ypoke 30 mun Takoe ke orpaHu4eHue pacnpoCcTpaHseTcs Ha
HENpepbIBHOE MCIOJIb30BAaHNE NHTEPAKTUBHON JOCKU M HA HETIPEPBIBHYIO pab0OTy 00y4aromuxcs
Ha [IEPCOHAIIbHOM KOMIIbIOTEPE. Pa3melnars HHTEPaKTUBHYIO JOCKY CIIENYEeT TaKKe KaK U



OOBIYHYIO: Ha TOH e BBICOTE, O0ecIieunBasi IIpy 3TOM paBHOMEpHOe ocBerienue. Kornma nocka ne
UCTIOJB3yeTCsl, €€ HeoOXOMUMO OTKIIIoYaTh. J[s mMpoUIaKTHKH YTOMIJICHUS TJa3 B y4eOHBIN
IpoIecC HEOOXOAMMO BKIIIOYATh Pa3IWYHbIE BUABI JCATEIBHOCTH, BKIIOYAs CHEHUAIBHYIO
TUMHACTHKY JJIS TJ1a3.

Ob6opynoBaHue KaOUMHETA XUMHUM

Kabuner xumum 10pKeH ObITh 00OpYIOBaH CIELUAIbHBIM AEMOHCTPALMOHHBIM CTOJOM. [liis
o0ecrieyeHus JTy4lieid BUIUMOCTH J€MOHCTPAIIMOHHBIN CTOJI pEeKOMEHyeTCsl YCTaHABIMBATh Ha
noauyM.B kabuHeTax XMMHUH yCTaHABIIMBAIOT IBYXMECTHBIE YUEHUUYECKHE Ja0OPAaTOPHBIE CTOJIBI
C IOABOJKOM 3JIEKTPOIHEPTUU. YUECHUUYECKHUE CTOJIBI JOJKHBI UMETh IIOKPBITHE, YCTOMYHUBOE K
JEUCTBUIO arpeCCUBHBIX XMMHYECKUX BELIECTB, U 3AILUUTHBbIC OOPTUKU IO HAPYKHOMY Kparo.
Kabunersl XuMuu 000pyIyIOT BBITSOKHBIMH IIKa(aMu, pacroyioKEHHBIMU Y Hapy>KHOW CTEHBI
BO3JIe cTosa yuurensd. s mpoBeneHus 1a00OpaTOPHBIX OIBITOB HCHOJIb3YIOT TOJIBKO MHHU-
CIIUPTOBKHU.

VYueOHbIe JOCKH TOJDKHBI OBITh M3TOTOBJIICHBI M3 MaTEpHAalOB, UMEIOIINX BBICOKYIO are3ui0 C
MarepHaiaMH, HCIOJIb3yeMbIMU [UISi MHChMa, XOPOLIO OYHINATHCS BIAKHOH T'yOKOH, OBITH
W3HOCOCTOMKUMH, UMETh TEMHO-3EJIEHBIA I[BET M AHTUOJIMKOBOE IMOKPBHITHE. YYEOHBIE TOCKH
000pyayIOT copUTaMH, KOTOPBIC TOJDKHBI IPUKPEILIATHCS K cTeHe Ha 0,3 M BbIle BEPXHET0 Kpast
JIOCKHU ¥ BBICTYNATh Brepéxn Ha paccrosiaue 0,6 m.

TGJ'IGBI/ISOpLI YCTAHABJIMBAKOT Ha CIICHUAJIBHBIX TYM6aX Ha BBICOTC 1,0—1,3 M OT IIOJa. HpI/I
IMPOCMOTPE TCICIICPpCaAaY 3PUTCIILCKUC MCCTA JOJIKHBI pacriojiaraTbCia Ha paCCTOAHNUN HEC MCHEC 2
M OT 3KpaHa g0 1ja3s o6yqa101u14xc;1.

I[JI?I MAaKCUMAaJIbHOI'O HCIIOJIBb30BAaHUA JHCBHOT'O CBETA MU PAaBHOMCPHOI'O OCBCIICHUA y‘I€6HI>IX
HOMGHI@HI/Iﬁ HEC CJIICAYCT pasMEIlaTh Ha MOAOKOHHUKAX HNIMPOKOJIUCTHBIC PACTCHUA, CHUKAIOIIUC
YPOBEHb €CTECTBEHHOI'O OCBelleHHs. BbicoTa pacTreHuii He noipkHa mpeBblmatbl5 cm (oT
MOJIOKOHHMKA). PacTeHus nenecoodpa3zHo pa3MeniaTh B IEPEHOCHBIX [[BETOYHUIIAX BBICOTOM 65—
70 cM OT 1oJa WM NOJBECHBIX KaIINO B IPOCTEHKAX MEXAY OKHAMH.

Jlist oTAeNnKy y4eOHBIX MOMEIICHUH WCIIONB3YIOT MaTepHallbl U KPacKH, CO3JAIOIINE MAaTOBYIO
MOBEPXHOCTh. JIJig cTeH yuyeOHBIX MOMEIIEHUI ClieyeT MCIOIb30BaTh CBETJbIE TOHA KENTOTO,
0EKEeBOT0, PO30BOTO, 3€JIEHOTO, TOITYOOTO IIBETOB; JJIs IBEPEH, OKOHHBIX paM — OBl 1IBET.

Kabuner xumuu J0MKEH OBITh OCHAIIEH XOJNOJHBIM U TOPSYMM BOJOCHAOKEHUEM U
KaHaJIn3alueu.

B xaOunere xumum 00s3aTe€IbHO JOJKHA OBITH anTeyKa, COCTAaB KOTOPOH YTBEp)KIaeTcs
MECTHBIMHU OpraHaMH yIPABJICHHUS.
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