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(YMK O. C. I'adpueasin, I.I'. Octpoymos, C.A. Ciankos)

Cm. 32 (n.2) 3akon P® «06 oopazoeanuu) — pa3paboTKa U yTBEPKJIECHUE pabOYNX MPOrpaMm
Y4eOHBIX KYpCOB SIBJISICTCSI KOMITETEHITUEH 00pa30BaTeIbHOTO YUPEKICHUS.

Oowaa xapakmepucmuka padoyeii RPOZPaAmMmuvl y4umens
Pabouas npozpamma cocmaensemca yuumenem XumMuu HA OCHO6e  HOPMAMUGHBIX
00KyMeHm 8.
Pabouasa npozpamma — 3mo HOPpMAMUBHO-YNPAGIEHUECKUN OOKYMEHM 00paA308amenbHO20
yupescoeHus, XapaKxmepuylouwjuii CUcImemy Opeanu3ayuu 00pa3o6amenbHoll 0eamenbHoCmu
neoazoza.
Pabouasa npozpamma cocmaenaemca HENOCPEOCHEEHHO YUUMeENEM-NPEOMEMHUKOM HA
YUeOHblll 200 6 COOMEEemCmEUU C BO3MONCHOCHIAMU COOCHEEHHO20 Memodu4ecKozo
HOMEHUUANa, a makKxyice UHPOPMAUUOHHO20, MEXHUUECKO20 obecneueHus u ypoeHem
nO020MO06IEHHOCMU YUAULUXCA.

ILlenv paboueit npozpammel yuumensn

Llenb paboueil mporpaMMmbl yUuTens - npakmuyeckas peanuzayus komnonenmog ®@I'OC npu
W3YYCHUH KOHKPETHOTO y4eOHOTO MpeIMeTa.
Pabouas mporpamma OTpakaeT miaHUpO8anue, OpP2aHU3AYUI) U B03MONICHOCMb YRPAGIEHUS
0bpazosamenvubiM npoyeccom Mo ONpPeAeIEHHON yueOHOU TUCIUIIMHE.
Pabouas mporpamma y4yuTens-mpeIMETHUKA — 3TO UHOUBUOYATNbHBIN JOKYMEHT JOKAIbHO2O
3HAQYCHHS, TaK KaK COCTABJISETCS YYUTEJNEM JUIsl CBOEH JEATENbHOCTH B OIpPEACIICHHOM
00pa30BaTEeIbHOM YUPEKIACHHUH.

DynuKyuu padoueil nPoZpammsl yuumens
HOpMamueHasa — SBISETCS IOKYMEHTOM, 0053aTeIbHBIM JJIs1 BBITIOJIHEHHSI B IOJIHOM 00bEME;
yenenonazanusn — OnpeeNsieT IeHHOCTH U 1eNIA U3YYEeHUS KOHKPETHOW yueOHON AUCIUIIITNHBL
onpeoenenusn co0epicanus 00pazoeanus — PacKpbIBACT COAEPKaHUE, MOJIECKALIEE YCBOCHHUIO
oOydaromuMmucs (TpedoBaHUS K MUHUMYMY COJIEp>KaHusl), U CTENIEHb €r0 TPYJHOCTH;
npoueccyanbhas — OIpEAENseT JOIMYECKyl0 I0CIIEJOBAaTEIbHOCTh YCBOEGHUS 3JIEMEHTOB
COJIepKaHusl, OpraHU3aIMOHHBIE (DOPMBI U METO/IbI, CPEJICTBA U YCIOBHS OOYUCHHS;
OUeHOYHas — BBISBISET YPOBHU YCBOCHHS JJIEMEHTOB COAEpXkKaHHs, OOBEKTHl KOHTPOIS M
ompeieNsieT KpUTEPUH OIEHUBAHUS YPOBHS O0YYEHHOCTH YJaIINXCS.

HopmaTuBHbIe JOKYMEHTBI /15l COCTaBJIEHUs] padoyeii MPorpaMmMbl y4uTeJIeM

1. ®enpepanbublit 3akoH «O06 obpazoBanuu B Poccuiickoit @eneparuu» Ne 273-03 ot
29.12.2012 rona (pexakrupoBanue ot 23.07.2013 1) http://273-b3.pd(www.edu.ru)

2. depaepanbHBIN 3aKOH O BHECEHMM W3MEHEHHH B (perepanbHblii 3akoH «O0 00pa3oBaHNM B
Poccuiickoit denepanum» No 148-D3 oT 04.06.2014 rojga
http://www.consultant.ru/document/cons_doc_LAW_163931/ttp://148-}3.pd
(www.edu.ru) 3

3. TocynapcrBennas nmporpamma Poccuiickoit ®@enepanun "Pa3zsutie obpasoBanus (2013-
2020 roasr)" 29 mast 2014 rona MunoOpHayku.pd/mpecc-ientp/4200

4. denepanbHblii ToCylapCTBEHHBIH 00pa30BaTeNbHBIM CTaHAAPT OCHOBHOTO OOILEro
obpazoBanus (Ilpuka3 MunuctepctBa oOpasoBanus u Hayku P® ot 17 nexabps 2010 r.
Nel1897);

5. depepanbHBIi TOCYAAPCTBEHHBIH 00pa30BaTeNbHBIA CTaHAAPT OOIIEro 0O0pa30BaHUSL.
Cpennee (mosiHOe) obmiee oopazoanue ([Ipukaz MunuctepcTBa o0pa3oBaHUsl U HAYKH
P® or 17 mas 2012 r. Ne413) ;

6. Komudukatop »diIeMEHTOB conmepkaHWsi W TpeOOBaHWH K YPOBHIO ITOATOTOBKH
00y4aroImuxcsi, OCBOMBIINX OCHOBHBIE 00IIe00pa3oBaTeNbHbIE MPOrPaMMbl OCHOBHOTO
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http://273-фз.рф(www.edu.ru)

o0miero oOpa3oBaHus, IJi MPOBEIEHUS TOCYIAapCTBEHHOH (MTOTOBOW) aTTectanuu (B
HOBO# (hopMe) TTO XUMHH,

7. KomgmdukaTtop 5>IEMEHTOB COJIEpKAaHHUSA W TPeOOBaHMI K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB ~ 00I11€00pa30BaTEe/IbHBIX ~ YUPEXKJEHUN AN TPOBEIACHHS  €IMHOTO
rOCyJapCTBEHHOT'O 3K3aMEHa 110 XUMUHU;

8. ®denepanbHbIEe  MMEpPEYHH  YYCOHMKOB, PEKOMEHJIOBAaHHBIX  (IOMYIIEHHBIX) K
UCTIOJIB30BaHUIO B 00pa30BaTeIbHOM Tpolecce B 00Ie00pa30BaTeNbHBIX YUPEKACHUSX,
Ha JaHHBIA Y4eOHBIN TOJT

9. Ilporpammer  Kypca  xXumum I8 8-9  kjaccoB  00meoOpa3oBaTeNIbHBIX
yapexaeHui(6a3osbiii yposens) O.C. ['abpuensna (2020rona);

10. Yuebnsrit uian MBOY COILII Ne 36;

11. IlpumepHoe moOJIOKEHHE O paboued mporpamMme, pa3paboTaHHOE B JaHHOM
00pa30BaTENIbHOM YUPEXKICHUN;

12. YcraB 00pa3oBaTeIbHOTO YUPEIKICHUS.

Iloacnumenvuaa 3anucka
Pabouas mporpamMMa Kypca XUMHUHM JUIS OCHOBHOW IIKOJBI pa3paboTaHa B COOTBETCTBUU C
®DenepalibHBIM TOCYJapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAApTOM o0mIero odpasoBanus. B Helt
TaKXe YYUTHIBAIOTCS OCHOBHBIC WeW M moiyiokeHus [Iporpammel pa3BuTus u (HOpMUPOBAHHS
YHUBEPCAIbHBIX Y4EOHBIX JEHCTBUI JJIsl OCHOBHOI'O OOIIETr0 00pa30BaHusl.
Oowan xapakmepucmuka yuedHo20 npeomema.

B mpeamerax — ecTeCTBEHHO-MaTEMaTHMYECKOTO IUKJIA  BEAYLIYHO pOJIb  WUIPAET
IIO3HABAaTeNbHAs JIEATEIBHOCTh U COOTBETCTBYIOIIME €i MT03HaBaTeIbHbIe yueOHble JeiicTBus. B
CBSI3M C ’TUM OCHOBHBIMM LeJISIMU 00y4eHUsI XUMUU B OCHOBHOM LIKOJIE SIBIISIOTCS:

1) dopmupoBaHue y o0yyaromuxcss yMEHUsI BUAETh U MOHUMAaTh LIEHHOCTh 00pa30BaHus,
3HAUUMOCTh ~XMMMUYECKOTO 3HaHMsI JUId KaXJO0ro 4YeloBeKa HE3aBUCHMO OT  €ro
npoeCCHOHATIBHON  JIEATENIbHOCTH; yMEHHMs pa3iauuyaTb (akTbl M OIEHKH, CpPaBHHUBATh
OLICHOYHbIE BBIBOJABI, BHUAETb HX CBS3b C KPUTEPUSIMH OLICHOK U CBSI3b KPUTEPUEB C
OTpeNIeNIEeHHOW CHUCTEMOM ILeHHOCTeH, (opMynupoBaTb U OOOCHOBBIBATH COOCTBEHHYIO
MO3UIHIO;

2) ¢dopmMupoBaHHE y OOYYaIOUIMXCS IEIOCTHOTO IMPEJICTABICHHS O MHUpPE M pPOJIM XHMHUHU B
CO371aHUM COBPEMEHHON €CTECTBEHHO-HAyYHOM KapTUHBI MUPA; YMEHUS OOBACHATH OOBEKTHI U
MIPOLIECCHl  OKPYXKAIOIIEH NEUCTBUTEIBHOCTM — IPUPOAHOM, COLUAIBHOM, KYyJIbTYPHOU,
TEXHUYECKOMN Cpenbl, HCIIOJIB3YS TUISt 3TOrO XUMHYECKHE 3HAHUS;
3) mnpuoOpereHre OOy4YalOIIMMUCS OIBITa PAa3HOOOPA3HOM JEATENBHOCTH, MO3HAHUA U
CaMOIIO3HAHUS; KIIOYEBBIX HABBIKOB (KIHOYEBBIX KOMIETEHTHOCTEH), UMEIOIINX YHHUBEpPCAIbHOE
3HaYeHHWE IS PA3IUYHBIX BHUJIOB JIEATEILHOCTH: pEIIeHUs NpoOjeM, NPUHATHS pelIeHHH,
noucka, aHaiu3a U 00paboTku UMHPOpMalM, KOMMYHHUKATHUBHBIX HABBIKOB, HAaBBIKOB
U3MEpEeHUu, COTpyAHUYECTBa, 0€30MacHOro 0OpaIeHHs C BEIECTBAMU B IOBCEAHEBHOM KU3HHU.

N3yuyenne xumum B 8 Kjiacce HanpaBJIeHO HA JOCTUKEHHE CJIeIYIOIINX 1esei:

® pa3BUTHE JIMYHOCTU OOyYaloIuXcs, HMX HHTEUIEKTyalbHOE H  HPaBCTBEHHOE
COBEpILEHCTBOBAaHUE, (POPMHUPOBAHNE Y HUX T'YMAHMCTUYECKUX OTHOIIEHUH M SKOJIOTHYECKU
11eJIECO00Pa3HOTO TTOBEACHUS B OBITY M TPYAOBON JIEATEILHOCTH

¢ GopMHpOBaHNE YMEHUN OPraHU30BBIBATH CBOH TPYJ, MMOJIb30BAaThCS y4EOHUKOM, APYToit
JUTEPaTypoid, COONI0OIATh MpaBuiIa paboThI;

¢ GOpMUPOBAaHHE OCHOB XHMMHMUYECKOTO 3HAHMS — BaKHEWIIMX (aKTOB, TOHATHUH,
XUMHUYECKHX 3aKOHOB M TEOPHH, s3blKa HAyKH, JOCTYHHBIX YydalluMcs 0000IIeHHI
MHUPOBO33PEHYECKOTO XapaKTepa;



® pa3BUTHE YMCHUI HaOMOIaTh M OOBSCHATH XUMHUYECKHE SIBICHHUS, MPOMCXOISIINE B
71a00paToOpuH, Ha IIPOU3BOJICTBE, B TOBCETHEBHOM KHU3HH;

e popMHpoBaHUE YMEHHI 0€30MacHOro OOpalIeHus: ¢ BEIIECTBAMHU, UCIIONb3YEMBIMHU TIPU
BBITIOJTHEHUH HECJIOXKHBIX XMMUYECKUX OIBITOB U B MOBCEIHEBHOM KU3HH;

e popMupoBaHHE YMEHUH CpaBHHMBATh, BBIWICHATH CYIIECTBEHHOE, YCTaHABIMBATH
NPUYMHHO-CJIEJICTBEHHBIE CBA3H, JIeNaTh 000OLICHNUS, CAMOCTOSTEIbHO NMPUMEHSTh, TONOIHATD
Y CUCTEMaTHU3UPOBATh 3HAHUS;

® BEIPAa0OTKA y yJaIIuXcs MOHUMaHUS OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTHH XUMHH, A
Takke (opMHpOBaHME Yy HUX OTHOIICHMS K XHMHH Kak BO3MOXHOH oOmactu Oymyieit
MPAKTUYECKON JIESITENBHOCTH;

B cootBercTBum ¢ yuebnbim ianoMm MBOY COI Ne36 Ha u3yueHne XuMUM B 8 Kiiacce
OTBOJUTCS 2 4yaca B Henento, 68 yacoB B roa. I[Iporpamma u paccumTaHa Ha 68 4acoB B roj
(2uaca B Hegemo). [IporpaMmoit IpeAyCMOTPEHO MPOBECHUE:

- KOHTPOJIbHBIX padboT 4

- IPaKTUYECKUX padboT 7

Obyuenue Benércs mo yueOHuky O.C.I'abpumenssa WM.I. Octpoymon, C.A. Craakos
«Xumust 8§ Kiacc», KOTOPBIM COCTaBIsSET €AMHYIO JHMHHUIO Y4Y€OHUKOB, COOTBETCTBYET
dbenepaibHOMy KOMIIOHEHTY TOCYJJapCTBEHHOTO 00Pa30BaTEILHOTO CTaHaapTa 6a30BOTO YPOBHS
u peanuzyet aBTopckyto mporpammy YMK O. C. I'abpuensn, U.I'. Octpoymos, C.A. CnaaxoB

OcHOBHOE coziep)KaHUE aBTOPCKOW TMOJHOCTHIO HAILUIO OTpakKeHUE B JNAHHOW paboueit
nporpamme.

Cooepircamenvnan yacmep

Yueono-memamuueckoe nnan uposeanue

Pa3nen KosanuectBo Konn4yectBo yacos B
4YacoB B aBTOPCKOii paboueii mporpamme
nporpamme

1. HauanbHble MOHATHUS U 20 20+1

3aKOHBI XHMUH. [TpakTryeckux padoT —3
KonTponbHbIx padbot- 1

2. Baxxneimme npeacTaBUTeNN 18 18+2

HEOPraHMYECKUX BEIIECTB. [TpakTnyeckux padbot —3

KonnyecTBeHHBIE OTHOLIEHUS B KonTponbubix padbot- 1

XUMHHU

3. OCHOBHBIE KJTACCHI 10 10+1

HEOPraHMYECKUX COCTUHEHUI [TpakTryeckux padot —1
KonTponbubix pabot- 1

4. Ilepnouyeckuii 3aKOH U 8 8+1

Ilepnonnueckas cucrema
XMMHYECKHX DJIEMEHTOB
.. MenneneeBa u CTpoeHue

aToma
5. Xumuueckas CBSI3b. 8 8+1
OKucCIHuTENBHO- KonTponbubix padot-1

BOCCTAHOBUTCIIbHBIC PCAKITUN




Hroro: | 64 + 6 1 pesepB | 70

H3menenusn, enecennbvie 6 A6MOPCKyI0 NPOPAMMY .

[Tporpamma kKypca xumun B 8 kiacce paccuntana Ha 70 4.: 2 4. B HezIeIIIo.

Cormacao aBropam mnporpammbl O.C. T'abpuensny W.I'. Octpoymony, C.A.
CrnaaxoBy , «pacnpeziefieHue BpEMEHU 110 TeMaM SIBJISETCS OPUEHTUPOBOYHBIM, U YUUTEIh
MOKET U3MEHATH €ro Mo cBoeMy ycMoTtpenutont. Kpome toro, O.C. I'a6puensn paspeniaer
YUNTENTI0 XUMUM M3MEHATh CTPYKTYPY HpPEICTAaBIEHHOr0 B MpOrpamMMme mpakTukymaZ. B
CBSI3U C 3TUM B [IPOrpaMMy BHECEHBI CIIEYIOLINE N3MEHEHHUS:

1. KontponsHbie paboTsl (10 1 9) 3aBepiiaroT u3ydeHue pasnenon: «HauanpHbie
HOHATHUS U 3aKOHBI XUMUN», «BakHeilue npeacTaBUTeI HEOPraHUYECKUX BELECTB.

2. KonnuecTBeHHBIE OTHOLICHHS B XUMHHY, «CoeMHEHNsT XUMUYECKUX
3J1eMEHTOBY», «OCHOBHBIE KJIACCHI HEOPraHMUECKUX coeauHenuit», «IICX3. Xumuyeckas
cBsA3b. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu». HToro MHOI0O MpenycMOTpPEeHO
npoBesieHue 4 KOHTPOJIbHBIX pPadoT.

3. Ilpaktuueckass paboTa «AHanIM3 IMOYBHI M BOABD» 3aMEHEHa Ha paboTy
«OuKcTKa MOBAapeHHOW CONM», TaK Kak, Ha MOM B3MAj, 3Ta paboTa mo3BosisieT Oosee
JeTaJbHO OTpaboTaTh YMEHHsS 1O pasfelieHHI0 cMeceil. [ To3BoisieT mpoBecTH
pacTBOopeHue, (uiabTpoBaHUME M BblnapuBaHue. Kpome TOro, naxHHas pabora Hecer
IPAKTUYECKYIO HAIIPABJIEHHOCTb U 3HAKOMUT OO0 yUYaIOLIUXCSl C OUMCTKOM MUIIEBOM COJIH.

4. Tlpaktuueckass pabora «HabOmrogeHus 3a ropsiieil cBeyoi» BblJelIieHA HE B
dbopMaT OTHEIBHOTO ypOKa, a OOBEOUHEHA C TEMOW «METOIbl HM3y4YCHUS XUMHU» H
«3HAKOMCTBO C XUM OO0OpYZOBaHMEM», YTO IO3BOJSIET HPOBECTH H3YYEHHUE JAHHOTO
Marepraja ¢ MAaKCHMaJbHBIM  BOBJICYCHHEM OOydYalOMMXCS B  IPAKTUYECKYIO
JeSITebHOCTb. A 3TO B CBOIO OY€pe/Ib CIIOCOOCTBYET pa3BuTHO Y Y /1.

5. Ha nzyuenue tem «HauanpHble OHATHS U 3aKOHBI XUMHNY, «KoarMuecTBeHHbIE
OTHOLIECHUs B XUMUN», «OCHOBHBIE KJIACChl HEOPraHUYECKUX BenlecTBy, «llepuonndeckuit
3aKOH» J100aBJIeHO 1O | yac u3 pe3epBa s OTpabOTKU YMEHHUS TPOBOJAUTH PACUETHI.

6. OO1ee KOIMYECTBO YACOB HE U3MEHUIIOCH.

Cooepotcanue yueonozo Kypca.
HavajbHble MOHATHS M 3AKOHBI XUMHH

Tena u BemiectBa. CBoiicTBa BelIECTB. JTaJOHHBIE (PU3UYECKHE CBOWCTBA BEIIECTB.
Martepuansl 1 MaTepuanoBeieHrue. Poiib XUMUH B )KU3HU COBpEMEHHOT0 o01iecTBa. OTHOIIEHHE
oOuiecTBa K XUMHUU: XeMOUIus 1 xeMopoous.

Metonsl u3yuenuss xumuu. Habmomenue. DxcnepuMeHT MogenupoBanue. Moaenu
MaTepHaIbHBIC U 3HAKOBBIE HJIN CUMBOJILHBIE.

l'azel. XKugkoctu. TBEpasie BemiecTBa. B3anmHbBIE TEepexoAbl MEXAY arperarHbIMU
COCTOSIHUSIMHU BEIIIECTBA: BO3TOHKA (CyOnmMaIius) u aecyoumariusi, KOHICHCAIHs U UCTIapeHue,
KPUCTAJUTU3ALUS U TIJIaBJICHUE.

®usnyeckue apieHud. UnucTteie BemecTBa U cMecru. [ OMOTEHHBIE U TETEPOTCHHBIE CMECH.
Cmecu ra3oo0pasHble, kujakue u TBEpAbIe. CrOCOOBI pa3feNieHuss CMeceil: TMeperoHka, Wiu
TUCTWJULIIUSL,  OTCTaWBaHWe, (HIbTpOBaHWE, KPUCTAUIM3AIUS  WJIM  BBIIAPUBAHHE.
Xpowmarorpadus. [Ipumenenune 3Tux cnocoboB B 1a00OpPaTOPHOI MPAKTUKE, HAa TPOU3BOJICTBE U B
OBITY.

! Tabpuensn O. C. W.T'. Octpoymos, C.A. Cnanxos PaGoune nporpammbr. — M. : TIpocemenue, 2019

2 Ta6puensn, O. C. Ilporpamma Kypca xumuu 1 8-11 knaccos obuieobpazoBarensusix yupesxaenuii / O. C.
Tabpuensa. — M. : JIpoda, 2009. —c. 4.



XUMHYECKUE DJIEMEHThl. ATOMBI M MOJEKyJIbl. [IpocTeie W CIOXHBIE BeIleCTBa.
Annorponust Ha nmpumepe Kuciaopoaa. OCHOBHBIE MOJOKEHNS ATOMHO-MOJIEKYJIIPHOTO YYEHHS.
Nonsbl. BemecTBa MOJEKYIAPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS.

3Haku (CHMMBOJIbI) XHMHUYECKHUX OJJIEMEHTOB. MHQopmamus, KOTOPYI0 HECyT 3HaKH
XUMUYECKUX JJIEMEHTOB. OJTHUMOJIOTHSI Ha3BaHUW HEKOTOPBIX XHUMHYECKHUX JJIEMEHTOB.
[lepuoaunueckas tabiuua xumuueckux snemeHToB [[. M. MenzaeneeBa: KOPOTKONEPUOIHBIA U
JUTMHHOTIEPUOHBIN BapuaHThl. [lepuossl u rpynmel. ['maBHas U moOoYHas MOATPYIIBI WK A- U
Bb-rpynmel. OTHOCHUTENBHAS aTOMHAs Macca.

Xumnueckue (opmynsl. Muaekcsl u kodpduuueHTsl. OTHOCUTENbHAS MOJICKYIISIpHAS
Macca. MaccoBasi 1oJisi XUMHUYECKOIro 3JieMeHTa B coequHeHuu. MHbopMmanus, KOTOpyo HECYT
XUMHUYECKHE (DOPMYIIBL.

BanentHocts. CTpykTypHBIE (GOpMYyiIbl. XUMHUYECKHE DSJEMEHTHI C TIOCTOSHHON U
MEPEeMEHHON BAJICHTHOCTHIO. BBIBOJ (hopMyIibl coequHeHHs 1o BalieHTHOCTH. OmpeneneHue
BaJCHTHOCTH XUMHUYECKOrOo »JJieMeHTa 1o ¢opmyne BemectBa. CocTaBieHue Ha3BaHUMN
COCIMHEHUH, COCTOSIIIMUX M3 JBYX XHWMHUYECKHX JJIEMEHTOB, II0 BaJICHTHOCTH. 3aKOH
MIOCTOSIHCTBA COCTAaBa BELIECTB.

XuMHUUYECKUE peakuny. PeareHTsl U npoAyKThl peakiuu. [Ipu3HaKu XUMHUYECKUX PEaKIIU.
VYcnoBuss ux 1npoTekaHuss U OpekpamleHud. Peakuumu ropeHus. JK30TEpPMUYECKHE U
SHIOTEPMUUYECKHUE PEAKIINH.

3aKOH COXpaHEHUs MacChl BEUIECTB. XUMUYECKHE ypaBHEHUsA. COCTaBlIeHHE XUMUYECKHUX
ypaBHeHui. MHdopmarusi, KOTopyro HeCET XMMUYECKOe ypaBHeHuUe. 21

Knaccudukanus XMMHUYECKUX peaKUUi MO COCTaBy M YHCIY PEareHTOB M IMPOJYKTOB.
Tunel xumMuyeckux peakiuil. Peakimu coenuvHeHHs, Pa3joKEHUs, 3aMEIIeHUs W OOMeEHa.
KaranusaTopsl u kaTanus.

JlemoHcTpanuu.

Konnekuust MatepuanoB U U31€IUH U3 HUX.

Mogenu, ucnoib3yeMble Ha ypokax (PU3MKH, OMOJIOTUH U Teorpaduu.

OOBbEMHBIE U IAPOCTEPIKHEBBIE MOJIEIM HEKOTOPBIX XMMHUECKHUX BEILIECTB.

Mopenu KpUCTAIIIMYECKUX PEIIETOK.

Cobupanue mpudopa Jj1s TOJYYSHHsI Ta3a U MPOBEPKA €ro Ha FTEPMETUIHOCTb.

Bosronka cyxoro npaa, noja nin HapTaauHa.

ArperaTHble COCTOSIHUS BOJIBI.

Pa3nenenue 1ByX HECMEIINBAIOIINXCS JKUIKOCTEW ¢ TOMOLIBIO ACIUTEIBHON BOPOHKH.

Juctunnarop u ero pabora.

VYcranoBka 11 puabTpoBaHus U e€ padboTa.

YcTaHoBKa /17151 BeITapuBaHus U €€ padoTa.

Konnexius GbITOBBIX TPUOOPOB A1t GHIIBTPOBAHMS BO3IYyXA.

Pa3znenenue kpacsiiero BemiectBa ¢oMacTepa ¢ IOMOIIbI0 OyMaxkHOH Xpomarorpaduu.

Mogenu aquIoTpONHbBIX MOAU(UKALINI YTIIepoia U Cephbl.

[Tonyuenue o30Ha.

Hoprpets 1. 5. Bepriennyca u JI. . Menzeneesa.

KopoTtkoneproaHeiii 1 AIMHHONEPUOIHBIN BapuaHThl [lepnogudeckoit cucremsr [I. .
Menneneena

KoHncTpynpoBanue mapoctep>KHEBbIX MOJIETeH MOIEKYII.

Arnnapar Kunna.

Paznoxenue 6uxpomara aMMOHWUS.

I'openue cepbl 1 MarHUEBOH JIEHTHI.

[Toptpersr M. B. Jlomonocosa u A. JI. JlaBya3sbe.

OnbIThI, HJUTIOCTPUPYIOLIUE 3aKOH COXPAHEHUS MACCHI BEILIECTB.

I'openne (¢ocdopa, pacTBopeHHE NPOAYKTa TOPEHUS B BOJE U HCCIEJOBAHUE
MOJIyYEHHOT'0 pacTBOpa JIAKMYCOM.



B3auMopeiicTBHE COJIITHOU KUCIOTHI C IIMHKOM.
[Tonyuenune ruapokcuna meau(Il) u ero pasnoxxeHue nMpu HarpeBaHMUH.

JlabGopaTopHbIE OMBITHI.

1. O3HaKoMIIeHHE C KOJUIEKIIMEH 1a00paTOPHOI MOCY/bI.

2. IIpoBepka mpubopa AJis MOJIy4YeHUs: Ta30B HA TePMETUYHOCTD.

3. O3HaKOMJICHHE ¢ MUHEpaIaMu, 00pa3yIOIIMMH TPAHHT.

4. IIpuroTtoBiieHHE TeTEPOreHHON CMECH MOPOIIKOB CEPhI U JKeJie3a U UX pa3/ecHHe.

5. B3saumopnelcTBue pacTBOPOB XJIOPUIOB M HOAMIOB Kajaus C pPAcTBOPOM HHUTpaTa
cepeodpa.

6. [Tonyuenue ruapokcuna meau(ll) u ero B3aumoieiicTBIE C CEPHON KUCIOTOM.

7. BaumopencTBre pacTBOpa COAbl C KUCIOTOM.

8. [IpoBepka 3aKkOHA COXPAHEHHSI MACChI BEUIECTB HA MPUMEPE B3aUMOJICHCTBUS MIETOUH U
KHUCIIOTHI.

9. [IpoBepka 3aKOHA COXPAaHEHHSI MACChl BEIECTB HA IPUMEPE B3aUMOICHCTBHS MIEN0YH U
cosm kenesa (I11).

10. Pa3noxxenue nepokcuia Bo1opoja ¢ momoiisio okcuaa mapranma (IV). 11.3amemnienue
JKEJIe30M MM B METHOM KYIIOpOCE.

[IpakTuyeckue paboOTHI.

1. 3HaKkoMCTBO ¢ J1abopaTtopHbIM oOOpyroBaHueM. [IpaBuiia TEXHUKU O€30MACHOCTH IMPHU
pabote B kabuHeTe XuMun. HekoTtopsie BUIBI palboT.

2. OuncTKa MOBAPEHHOM COJIH.

Ba:kHeilinue NPEeACTABUTEC/IN HEOPraHUY€CKUX BEIIECTB.
KoanyecTBeHHbIE OTHOIIEHHUSI B XUMHH

CocraB Bo3ayxa. Ilonstie 06 00beMHOI 1071€ () KOMIOHEHTA MPUPOTHOM Ta30BOM cMecH
— Bo3ayxa. Pacuer 00beMa KOMIIOHEHTa Ia30BOM CMECH I10 €r0 0OBbEMHOI /10J1€ U HA000pOT.

Kucnopoa. O3on. Ilomydenue kucnopona. CoOupaHue W pacro3HaBaHUE KHCIOPOJa.
XUMHUYECKUE CBOICTBA KUCIOPOJIA: B3aUMOJICHCTBUE C METAIaMH, HEMETAJUIAMU M CIIOKHBIMH
BemecTBamu. [lpumenenune kucnopona. KpyroBopot kucioposia B mpupoze.

Oxkcuapl. OOpa3oBanue Ha3zBaHWil OKCHAOB 1o ux (opmynam. CocraBieHue (opmyn
OKCHJIOB MO MX Ha3BaHWsM. llpeacTraBuTeny OKCHAOB: BOJAa W YIJICKUCIHBIM Ta3, HeraméHas
M3BECTh.

Bonopon B mpupojne. dusnyeckre 1 XMMUYECKHE CBOMCTBA BOJIOPOJIA, €TO MOJIy4YEHUE U
IpUMEHEHHE.

Kucnotsl, ux coctaB m ux knaccudukauus. Muaukaropel. Tabmuma pacTBOPUMOCTH.
CousiHas ¥ cepHasi KUCIIOTHI, UX CBOWCTBA M TPHMEHEHHE.

Conu, ux coctaB M Ha3BaHus. PactBopumocTh coneit B Boze. IlpeacraBurtenu cosneit:
XJIOpUJI HaTpus, KapOoHaT HaTpusl, pocdaT KanbLus.

[Tocrosnnas ABoragpo. KommyectBo BemectBa. Moab. MomsipHas macca. KpartHbie
€IMHUIBI U3MEPEHUS] KOJIMYECTBA BEIIECTBA — MHJUIUMOJIbL M KHJIOMOJIb, MIJITAMOJISIPHAS W
KHAJIOMOJISIPHAsl MacChl BELIECTBA.

PacueTsl ¢ WCMONB30BaHUEM TIOHSATHHA «KOJHYECTBO BEIIECTBA», «MOJISIPHAS Maccay,
«TMIOCTOSTHHAsE ABOTa/IpO».

3akoH ABoranpo. Mosipablii 00beM ra3000pa3HbIX BemecTB. OTHOCUTEIbHAS TIJIOTHOCTh
OJTHOTO Ta3a MO JPYroMy.

KpatHble enuHHMIBI W3MEpPEHHS — MHJUIMMOJISIPHBIA H  KHJIOMOJIAPHBIH  OOBEMBI
ra3o00pa3HbIX BELIECTB.

PacueTsl ¢ HMCHONB30BAHMEM TOHATHM «KOJUYECTBO BEILIECTBA», «MOJSIPHAs Maccay,
«MOJISIPHBII 00BEM ra3oBy, «IIOCTOSTHHAS ABOTaIpO».



Pacuerbl ¢ HCMONB30BaHUEM TMOHSATUNA «KOJUYECTBO BEILECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBIN 00BEM Ta30B», «UHCIIO ABOTAIPOY.

I'unpocepa. Kpyrosopot Boasl B mpupoje. Puznueckue 1 XUMUYSCKUE CBOHCTBA BOIBI:
B3aUMO/ICHCTBUE C OKCUAAMM.

OcHoBanusi, ux cocraB. PactBopuMmocTh OcCHOBaHM B Boje. V3MeHeHHME OKpacku
WHJIUKATOPOB B IENOYHOM cpene. IlpencraBurenu mienouel: TMAPOKCHUIBI HATPUS, KA U
KaJIbLIMSL.

PactBopuTens u pactBopéHHOE BellecTBO. PactBopsl. PacTBopenue. ['naparsl. MaccoBas
JI0JIsI PaCTBOPEHHOIO BelllecTBa. PacueTsl, CBSI3aHHBIE C UCIOJIb30BAHUEM IOHATUSI «MAacCOBast
JI0JIs1 pACTBOPEHHOIO BELIECTBAY.

JeMoHcTpanuu.

Omnpenenenne coaepKaHus KUCIOPOIa B BO3AYXE.

[Tonydenue kucnopoaa pa3aoKEeHUEM IEPMaHraHaTa Kajaus U MEPOKCUIa BOJOPOIa.

Cobupanue METO0M BBITECHEHUS BO3/IyXa U BObIL.

Pacno3naBanue kuciopoa.

I'openne Maruus, xxenesa, yris, cepsl U pocdopa B KUCIOPO/IE.

Koekuus okcuaoB

[Tonydenue, cobupanue U pacro3HaBaHUE BOJIOPO/IA.

I'openue Bogopona.

B3aunmopeiictBue Bogopoaa ¢ okcuaom meau (11).

Komnnekuust MUHEpambHBIX KUCIIOT.

[IpaBuio pa3baBineHUs CEpoil KUCIOTHI.

Komnexknus conen.

Tabnuia pacTBOPUMOCTH OCHOBAaHUM, KUCIIOT U COJIeH B BOJIE.

Hexkotopsie MeTasuibl, HEMeTauIbl U COSIMHEHMS KOJIMUYECTBOM BeIlecTBa B 1 MOJIb.

Monens MOJISIpPHOTO 00BbeMa ra3000pa3HbIX BEIIECTB.

Kostekuust ocHoBaHUM

JlaGopaTopHbI€ OTBITHI.

12. IloMyTHEHNE N3BECTKOBOM BOJIBI IIPU MPOIYCKAHUH YIJIEKUCIIOTO Ta3a.

13. TTony4yenue BOIOPO/Ia B3aUMOICUCTBUEM ITUHKA U COJISTHOM KUCIIOTHI.

14. Pacio3HaBaHue KMCIOT NHAUKATOPaMHU.

15. 3MeHeHne OKpacKy MHIUKATOPOB B IIEJIOYHOM Cpelie.

16. O3HakomiieHHE C IpenapaTamMd AOMAIIHEW WIM IIKOJIbHOM alTE€YKd — pacTBOpaMU
IIEpOKCHUa BOJIOPO/Ia, CHUPTOBOM HACTOMKH MOJA U HAIIATBIPHOIO CIIUPTA.

[TpakTuyeckue pabOTHI.

3. [lonyuyenue, coOupanue u pacro3HaBaHUE KUCIOPO/Ia.

4. ITonyyenue, cobupaHue 1 pacro3HaBaHUE BOJIOPOJIA.

5. IIpuroroBneHue pacTBOPOB COJIEH € UX 33JaHHON MacCOBOM JTOJIEH.

OcCHOBHBIE KJI1ACChI HECOPTAHMYECKUX COeIMHEHUI

OO6o0uienne cBeneHuit 00 OKcHJaX, MX KiIacCH(UKAIMM, HA3BaHUSAX U CBOMCTBaX.
CnocoOsI TOTydeHUsT OKCHIOB

OcHoBaHus, UX Kiaccu(uKaiys, Ha3BaHUS U CBOMCTBa. BzammojeiicTBue ¢ KHUCIOTaMH,
KHUCJIOTHBIMM OKCHJAaMH M CcoJIAMU. PaznojkeHue HepacTBOPUMBIX oOcHOBaHUM. CrocoObl
[IOJIy4EHUSI OCHOBAHM.

Kucnotel, nx kmaccupukanuss u HazBaHusa. OOmMe XUMHUYECKHE CBOWCTBA KHCIOT.
B3aumoneiicTBue KUCIOT C MeTallaMU. OJEKTPOXMMHUYECKUN PpsJl HaNpsKEHUH METaJuIoB.
B3anMopeiicTBue KUCIOT C OKCHJAMU METAJIOB. B3anMoaeicTBre KUCIOT C OCHOBaHUSIMH —
peakuus HedTpanuzauuu. BzaumoneiictBue kuciot ¢ cossiMu. IlonydyeHne 6€CKUCIOPOTHBIX U
KHCJIOPOJICOAEP/KAIUX KUCIIOT.



Commn, wux Kimaccudukanus ¥ CBOMCTBa. BsaumopeiicTBue cojel ¢ MeTalaamu,
0COOEHHOCTH ITHX peakinuidi. B3anMmoeiicTBre coseii ¢ CosiMu.

['enetndeckue psanpl MeTayla MU HeMmeTaiia. ['eHeTudeckas CBS3b MEXAY KiaccaMu
HEOPTraHWYECKHUX BEIECTB.

JlaGopaTopHbI€ OMBITHI.

17. B3aumoielcTBrE OKCHIA KAJILIUA C BOIOM.

18. [TomyTHEHHE U3BECTKOBOM BOJIBI.

19. Peakuust HeWTpanu3auu.

20. ITonyuyenue ruapokcuaa meau (II) u ero B3anmopeicTBue ¢ KUCIOTOM.

21. Paznoxenune ruapokcuaa meau (I1I) mpu HarpeBaHumu.

22. B3anMOJeHCTBHE KUCIOT C METaJlJIaMH.

23. B3aumMogenicTBrE KUCIOT C COJISIMH.

24. O3HaKOMIICHHE C KOJUICKIIUCH COJICH.

25. Bzaumopaeiicteue cynbdata meau (II) ¢ xemne3om.

26. B3anMoelicTBHE COJICH C COJISIMHU.

27. I'eHeTr4ecKas CBs3b Ha IPUMEPE COSAMHEHUN MEIH.

[TpakTrdeckue pabOTHI
7. PelieHue 3KkCriepuMEHTAJIbHBIX 3a]1a4.

Ilepuoauyeckuii 3akoH U Ileprnoanyeckas cucreMa XMMHYECKHX 3JICMEHTOB
JA.. MeHnaeseeBa u CTpOEHHE aTOMA

EcTecTBEHHBIE CEMENCTBA XMMHMYECKMX JJIEMEHTOB: HIEJOYHBIE U IIEJIOYHO3EMEIJIbHBIC
METaJllbl, TaJOreHbl, HHEpTHBIE (Os1aropoaHbie) ra3sl. AMGOTepHOCTb. AMGBOTEPHbIE OKCHJIBI U
ruapokcuabl. KoMIIEKCHBIE COMN.

Otkpeitue . . MenaeneeBbiM [lepuoandeckoro 3akoHa u coznanue uM llepuoanueckoi
CUCTEMbI XUMHUYECKUX JIEMEHTOB.

ATOMBI Kak (opMa CyIIECTBOBAHUS XUMHUYECKMX 3JeMEHTOB. OCHOBHBIE CBEICHUS O
CTPOEHUH aTOMOB. JloKkazarenabCTBa CIIOXKHOCTH cTpoeHus artoMoB. OmbiTel Pesepdopna.
[TnanerapHast MOAEIb CTPOEHUS aTOMa.

CoctaB aTOMHBIX fJep: MPOTOHBI, HEUTpoHbl. OTHOCUTENbHAs AaTOMHas Macca.
B3anMocCBsA3b NOHATUIN «IIPOTOH», KHEUTPOH», «OTHOCUTEIIbHAS aTOMHAs Maccay.

Mukpomup. OnekTpoHbl. CTpoeHHE DSJIEKTPOHHBIX YPOBHEH AaTOMOB XUMHYECKHX
aneMeHTOB NeNe 1-20. TIoHsATHE O 3aBEPLIEHHOM 3JIEKTPOHHOM YPOBHE.

N3otonbl. dusnueckuii cmbica cumBoiuku llepuoanueckoit cucrembl. CoBpeMeHHas
dopmynupoBka Ilepumoguueckoro 3akoHa. V3MeHeHHs] CBOWCTB 3JIEMEHTOB B IEpPHOAAX U
rpynnax, Kak QyHKIHs CTPOEHUS 3JIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepuCcTUKa DJJIEMEHTa-MeTajllla M JJIEMEHTAa-HEMETAUIA [0 MX IIOJOKEHUIO B
[Tepuoanueckoil cucreme xumuyeckux 3nemeHToB 1. 1. Menneneena.

JeMoHcTpanmu.

Paznuanbie hopmbl TAOIHI] TEPUOTNIECKON CHCTEMBI.

Mopenuposanue nnocrpoenus Ilepuonnueckoi cucreMs! JI. 1. Menneneesa.

Mopenn aToMOB XMMHUYECKUX 3JIEMEHTOB.

Mopenu aToMOB 3J1IeMEHTOB 1—3-T0 epro/10B

JlabopaTopHBIE OMBITHI.
28. [Tomyyenue ampoTEPHOTO TUAPOKCUIA U UCCIIEOBAaHUE €TO CBOMCTB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIUH

HNonHas xumuueckas cBA3b. MoHBI, 00pa3oBaHHbIE aTOMaMH METAJZIOB M HEMETAJIOB.
Cxembl 00pa3oBaHMsI MOHHOM CBSI3U UIsi OMHApHBIX coequHeHUH. MOHHBIE KpHCTalIndecKue
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peméTky U (U3NYECKUEe CBOMCTBA BEUIECTB C 3TUM THIOM pemérok. [lonstue o GpopmynpHOU
€IVHMIIEC BELIECTBA.

KoBasieHTHass XuMHUecKasi CBsI3b. DJIEKTPOHHBIE U CTPYKTypHBIE (Qopmyinbl. [loHsTHe 0
BasieHTHOCTH. KoBaneHTHast HemossipHas cBs3b. CxeMbl 00pa30BaHUS KOBAJIEHTHOM CBS3M JIS
OMHapHBIX coeqUHEHUN. MoJeKylsspHble U aTOMHBIE KPUCTAJUIMYECKUE PEUIETKH, U CBOMCTBA
BELIECTB C TUM THUIIOM PELIETOK.

DNEeKTpOOTpULIATENbHOCTb.  Psn  anexkTpooTpunarenbHocTd. KoBaneHTHas —mosisipHas
XUMHYecKast cB3b. Jlunons. Cxembl 00pa3oBaHMsl KOBaJIEHTHON MOJSPHON CBA3M JUIsl OMHAPHBIX
COCIMHEHUN. MOJEKYJISIpHbIE U aTOMHBIE KPUCTAJUIMYECKHE PELIETKU, U CBOMCTBA BELIECTB C
9TUM THUIIOM PEIIETOK.

Meramueckass XMMH4YECKas CBA3b M METAUIMYECKAas KPUCTAJUIMYECKas pPELIETKa.
CBolicTBa BEIIECTB € TUM TUIIOM pelI€ToK. EnnHas npuposa XUMUYECKUX CBSI3EH.

Crenenb okuciienus. CpaBHEHHUE CTENIEHU OKHCIICHUS W BaJleHTHOCTHU. [IpaBuiia pacuéra
CTeNEeHeH OKucIIeHus 1o (popMysiaM XUMHUYECKUX COCMHEHUH.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. OrpeneneHue CTENeHEeW OKHUCIEHUs JUIs
3JIEMEHTOB, 00pa3yloluX BellecTBa pa3HbIX KiaccoB. Peakuuum HOHHOro oOMeHa U
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbIE peakuu. OKUCIUTENh U BOCCTAHOBUTEb, OKHCIEHUE U
BoccTaHOBJcHHE. (COCTaBIIEHUE YPaBHEHHUH OKHMCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKLHN
METOJIOM JJICKTPOHHOTO OaiaHca.

JlemoHcTpanuu.

Buneodparments! u cnaiasl «MloHHas XUMUYECKas CBSA3bY.

Konnekuys BemecTs ¢ HOHHOW XMMHUYECKOH CBSI3BIO.

Mopenn HOHHBIX KPUCTAUIMYECKUX PEIIETOK.

Buneodparments! u cnaiiibl «KoBajeHTHas XMMUYECKask CBSA3bY.

Kosneknus BemecTs MOJIEKYIPHOTO U aTOMHOI'O CTPOCHHSL.

Monenu MONEKYJISPHBIX U @aTOMHBIX KPUCTAJNINYECKUX PEIIETOK.

Buneodparments! u cnaiasl «MeTanaudeckas XMMUYecKas CBSI3bY.

Komnekuust «MeTtasuibl ¥ CIIIaBbD».

B3aumopeiicTBue MHKA ¢ cepol, COISTHONW KucnoTol, xinopuaom meau (1I).

['openue marnus.

B3anMopeincTere XJIOpHOW B CEpOBOIOPOTHOM BOJBI.

JlaGopaTopHbI€ OTBITHI.
29. V3rotoBieHre MOJIENH, UIUTIOCTPUPYIOIIEH CBONCTBA METAJUIMYECKOM CBSI3U

BbINYCKHUK HAYYHTCS

3Hamb (NOHUMAmb) .

— XHUMHUYECKYI0 CHMBOJIUKY: 3HAKM XMMHUYECKHX 3JIEMEHTOB, (OPMYJIbI XUMHUYECKHX
BEIIECTB, YPAaBHEHUS XUMHUECKUX PEaKIIHii;

— Ba)XKHEWIINE XMMUYECKHUE TIOHATHUS: BEIIECTBO, XMMUUECKUIN JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEIIbHbIE aTOMHAas M MOJIEKYJIsIpHAs Macchl, UOH, KaTHOH, aHUOH, XMUMHYECKasi CBS3b,
AIIEKTPOOTPULIATENBHOCTh, BAJIEHTHOCTb, CTENEHb OKHUCIEHHS, MOJb, MOJIApHAas Macca,
MOJIIpHBIH 00BEM, PacTBOPBI,OKUCIUTENIb U BOCCTAHOBUTEIb, OKUCIEHHWE U BOCCTAHOBIICHUE,
OCHOBHBIE TUIIbI pEAKLIUI B HEOPIraHUYECKON XUMUM;

— (GOpMYIUPOBKH OCHOBHBIX 3aKOHOB U TEOPUH XUMHH: aTOMHO-MOJIEKYJISPHOTO YUECHHUS;
3aKOHOB COXPAaHEHHUs Macchl BEIECTB, IIOCTOSHCTBA COCTaBa BEIIECTB, ABOrajpo;
ITepnonnueckoro 3akona J[.MI. MenneneeBa; TEOpUH CTPOEHUS aTOMa M YYEHHsS] O CTPOCHHH
BELIECTBA,

Ha3zvlgamy:

— XMMHUYECKHE DJIEMEHTHI,

— COEJIMHEHUS U3YyYEHHBIX KJIacCOB HEOPraHUYECKHUX BEILECTB;

00vACHAMY:
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— (QU3MYECKUil CMBICT aTOMHOTO (ITOPSIKOBOTO) HOMEpAa XUMHUYIECKOTO dJIEMEHTa, HOMEpa
rpynnel U nepuojga B Ilepuommueckoit cucteme [[. M. MenneneeBa, K KOTOPBIM 3JIEMEHT
MPUHAJICKUT;

— 3aKOHOMEPHOCTH U3MEHEHHMsI CTPOSHHUS aTOMOB, CBOMCTB DJIEMEHTOB B IPECIIax MajIbIX
MEPUOOB U A-TPYIIT, a TAK:KE CBOMCTB 00pa3yeMbIX UMH BBICIITUX OKCUIOB U THIPOKCH]IOB,;

Xapakmepuzoeamao:

— XHUMHYECKHE 3JIEMEHTHI (0T BOJOpOAA 10 KallblMsl)) Ha OCHOBE HX IIOJOKEHUS B
[Tepnonnueckoii cucrteme xumuueckux diemeHToB J[. M. MeHnneneeBa m 0COOCHHOCTEH
CTPOCHHUSI KX aTOMOB;

— B3aMMOCBSI3b MEX/Iy COCTAaBOM, CTPOCHHEM M CBOMCTBAMHU HEOPTaHUYECKUX BEILECTB;

— XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEHIECTB (IIPOCTHIX

BEUIECTB — METAJUIOB M HEMETaIOB, COEAMHEHMH —— OKCHJIOB, KHUCJIOT, OCHOBaHHIi,
aM(pOTEPHBIX OKCUIOB U TUIPOKCUIOB, COJICH);
onpeodenamo:

— COCTaB BEIIECTB 110 UX Gopmyiam;
— BAJICHTHOCTH U CTETIEHU OKHUCIIEHUS DJIEMEHTOB B COCIMHEHUU;
— BUJIBI XUMUYECKOH CBS3H B COCAMHEHUSX;
— THUIIBI KPUCTAIIIMYECKUX PEMIETOK TBEPBIX BEIIECTB;
— MPUHAIISKHOCTD BEIIECTB K OMPEAeTIEHHOMY KIIACCy COSIMHEHHIA;
— THUIIBI XUMHUYECKHUX PEaKIIHii;
cocmaegnamy:
— cXeMbl cTpoeHus aromoB mnepBbix 20 snementoB [lepuoamueckoit cuctemsr JI. U.
Menneneena;
— (popmysIBI HEOPraHUYECKUX COSAMHEHUI N3YYEHHBIX KIIACCOB;
— YpaBHEHHS XUMHUYECKUX PEaKIUii, B TOM YHCJIE€ ¥ OKUCIUTEIbHO- BOCCTAHOBUTEIBHBIX,
C TIOMOIIIBIO METO/1a ANEKTPOHHOTO OasaHca;
0e3zonacno oopawamoca:
C XMMHUYECKOM MOoCy 101 1 1abOpaTOpHBIM 000PYAOBaHUEM;
nPOBOOUMb XUMUYECKUTI IKCHEPUMEHM:
— MOJTBEPXKIAIOUINHA XUMUYECKUN COCTaB HEOPTaHUYECKUX COETMHEHUH;
— TOATBEPKAAIOIINN XWMHUYECKHE CBOWCTBA HW3YUEHHBIX KJIACCOB HEOPTaHHMYECKUX
BEIIIECTB;
— M0 MOJYYEHHIO, COOMPAHUIO U PACHO3HABAHUIO I'a3000pa3HbBIX BELIECTB (KUCIOPOAA,
BOJIOPOIA);
GLIUUCIAMb:
— MAacCOBYIO JIOJK0 XUMHYECKOT0 3JIeMEHTa o (hopMysie coeNuHEHMS;
— MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE;
— Maccy OCHOBHOTO BEIIECTBA M0 U3BECTHON MacCOBOM J10JIU MpUMeCeH;
— 00BEMHYIO JTOJTI0 KOMITOHEHTA Ta30BOM CMECH;
— KOJIMYECTBO BEIIECTBA, 00BbEM MIIM MacCy BEIECTBA MO KOJIUYECTBY BEIIECTBA, 00BEMY
WJIA Macce peareHTOB, WM TPOIYKTOB PEaKIny;
UCROIb308aMb NPUOOPEMEHNHbBLE 3HAHUA U YMEHUA 8 NPAKMUYECKOI
0esAmenbHOCHU U NOBCEOHEBHOU HCUZHUL:
— Juia 6e301acHOro oOpaleHus ¢ BEIIeCTBaMHU M MaTepualaMi B IOBCEAHEBHON KU3HU U
IPaMOTHOTO OKa3aHWUsI TEPBOI ITOMOIIIH MTPH 0’KOTaX KUCIOTAMH U IIEI0YaMHU;
— 111 OOBSICHEHUS OT/IENbHBIX (PaKTOB U IMPUPOAHBIX SBICHUH;
— JUTSl KPUTUYIECKOH OIEHKH WH(POPMAIIMK O BENIECTBAX, HCIIOJb3YEMbIX B OBITY.
BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCS:
XapaKTepU30BaTh OCHOBHBIE METOJBI TIO3HAHUS XUMHYECKHX OOBEKTOB: HAOIIOICHWE,
U3MEpEeHue, IKCIIEPUMEHT, MOJICTTUPOBAHHE.
pasznIuyaTh XUMUYECKHE OOBEKTHI (B CTATUKE):
— XMMHYECKHE 3JIEMEHTHI U IPOCThIEC BEIIECTBA;
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— METaJUIbl U HEMETAJIJIbl U XapaKTePHU30BaTh OTHOCUTEIHHOCTh IPHHAICKHOCTH

TaKUX 0OBEKTOB K TOM WJIM UHOM TPYIIIIE;

—  THUIOPOKCUABI  (KUCIOPOJACONEpKAIIUe  KHCIOThI, OCHOBaHHUS, aM(pOTEpHbIC
TUAPOKCHIBI);

— OKCHIBI HecojeoOpasywomme U cojeoOpasyoomue (KUCIOTHBIE, OCHOBHBIC,
amdoTepHbIe);

— BAJICHTHOCTh U CTETIEHb OKHUCIICHUS;

— CHUCTEMaTHYeCKHE U TPUBHUAILHBIE TEPMUHBI XUMUYECKOW HOMEHKIATYPBI;

— 3HAKOBYI0 CHUCTEMY B XHMHU (3HAaKd U (POpMyIbl, WHAEKCHI U KO3(PPHUIMEHTHI,
CTPYKTYpHBIE U MOJIEKYJSpHBbIE (HOPMYIIbI, MOJICKYJISIPHBIE YpaBHEHMsI peakluid, 0003HauYeHUs
CTETICHU OKUCJICHHUS U 3apsiia HOHA B GOPMYIIe XUMUYECKOTO COSTUHEHHS);

pasznuyaTh XUMHYECKHE OOBEKTHI (B JUHAMUKE):

— OKHCIUTEIHbHO-BOCCTAHOBUTEIbHBIC PEaKIINH;

— CXEMBbI U YpaBHEHHS] XUMUYECKUX PEaKIuii;

COOTHOCHTb:

— 9K30TEPMUYECKHE PEAKIIUU U PEeaKlUy TOPCHHUS;

— KaTaJIMTUYECKUe U (PepMEHTATUBHBIC PEAKIINU;

— MeTaJlll, OCHOBHBIN OKCHUJ, OCHOBAaHUE, COJIb;

— HEMEeTaJll, KUCJIOTHBIA OKCHJ, KUCJIOTA, COJIb;

— CTpPOEHHE aToMa, BHUJ XUMHUYECKOW CBSI3U, THUI KPUCTAIUIMUECKOH pEmETKU W
(u3nyecKue CBOMCTBA BEIECTBA;

— HaxO>KJCHHE JIEMEHTOB B IPUPOJIE U MPOMBIIICHHBIE CIOCOOBI UX MOTy4EHUS;

— HEO0XOIUMOCTh XMMHUYECKOTO MPOM3BOJICTBA U TPEOOBAHMI K OXpaHE OKPYKAroIeH
Cpelbl;

— HEOOXOIMMOCTh MPUMEHEHHUSI COBPEMEHHBIX BEUIECTB M MAaTEPUAIOB U TPEOOBAHHS K
3I0pPOBHECOEPEIKEHUIO;

BBIIBUTaTh M OKCIEPUMEHTAIBHO IMPOBEPATh TUIOTE3bl O XHMHUYECKHX CBOMCTBAX
BEIIECTB HA OCHOBE MX COCTaBa M CTPOCHMSI M MPUHAMICKHOCTU K OINpeNeNEHHOMY KIIacCy
(rpymme) BeecTB;

IIPOTHO3UPOBATh  CHOCOOHOCTh  BELIECTBA  NPOSIBIATh  OKUCIUTENbHbIE WU
BOCCTAHOBUTEIIbHBIE CBOMCTBA C YUETOM CTENEHEW OKHCICHHS DJIEMEHTOB, BXOJSIINX B €rO
COCTaB, a TaK)Ke MPOJYKTOB COOTBETCTBYIOIIUX OKUCIUTENbHO-BOCCTAHOBUTENIBHBIX PEaKIIHii;

COCTABIISITh YPABHEHUS PEAKINNA C yJaCTUEM THIMYHBIX OKUCIUTENEH 1 BOCCTAHOBUTEIEH
Ha OCHOBE 3JICKTPOHHOTO OajlaHca;

MIPOBOJIUTH PACUYETHI 0 XUMHUECKUM (POPMYJIaM B YPaBHEHHSIM:

— U151 BBIBOJIa ()OPMYJIbI COEAMHEHUS 110 MACCOBBIM JIOJISIM JIEMEHTOB;

— TI0 IPUTOTOBJICHUIO PACTBOPA C UCIOIB30BAaHUEM KPHCTAIIOTHIPATOB;

— C HMCII0JIb30BAaHUEM MOHATHH «KMOJIb», «MMOJIbY, «IHCI0 ABOTaapoy;

MPOBOJIUTH XUMHUYECKHH SIKCIIEPUMEHT C HEYKOCHUTEILHBIM COOJTIOJICHUEM TTPaBUIT

TEXHUKU O€30MaCHOCTH:

— TI0 YCTAHOBJICHHIO KAYECTBEHHOTO M KOJMYECTBEHHOTO COCTaBa COSAMHEHUS;

— TIPU BBINOJIHEHUH UCCIIE0BATEIBCKOTO MIPOEKTA,

— B JIOMAIITHUX YCJIOBHUSX;

HCIOJIb30BaTh NPUOOPETEHHBIE KIIOUEBble KOMIETEHIMH JUIS BBIIIOJIHEHUS MPOEKTOB U
y4eOHO-HUCCIIeIOBATENbCKUX 3a/1a4 TI0 U3YYSHHIO CBOMCTB, CITOCOOOB MOTYYSHHS M PACTIO3HAHHS
BEIIIECTB;

OTpEeNeNIATh ~ WCTOYHWUKHA  XHMHUYECKOH  HWHGOpMaIWu,  TpPEACTaBISATH  CIHCOK
UHPOPMALIMOHHBIX pEcypcoB, B TOM UHCI€ W Ha HHOCTPAHHOM SI3bIKE, T'OTOBHTH
WH(POPMAIIMOHHBIA MTPOAYKT U MPE3EHTOBATH €T0;

OOBEKTHBHO OIIEHMBATh HMH(POPMALMIO O BEIIECTBAX W XHWMHYECKUX Ipoleccax,
KPUTHYECKH OTHOCUTCS K TIICeBJIOHAy4yHOW uUH(POpManuu, HEeJ0OpPOCOBECTHOH peKiIaMe B
CpeACTBax MaccoBOi MH(poOpMaIHH;
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1)

2)

3)

4)

COo3aaBaTb MOACIIN U CXEMBbI AJId PCIICHUA y‘-I€6HBIX U IIO3HABAaTCJIbHBIX 3aJa4.

MNEJATOT'HYECKHUE TEXHOJIOI'MU, UCITIOJIB3YEMBIE B OBYUEHUU XUMUU

VYuureiBas crenupuky O0OydaloIIMXCS W BO3pacTHblE OCOOCHHOCTH Haumbosee
MPUEMJIEMBIMUA TEXHOJIOTHSMHU JIJISl KCTIOB30BAHUSI B YI€OHOM MPOIIECCE ISt MEHS CTaJIN:
HccnenoBaresibcKasi TEXHOJIOTHS

XapakTepHOH  4epTOW MCCIE0BATEIbCKOM TEXHOJIOTUM  SIBJISIETCS  CIIOCOOHOCTh — yYEHHUKA
IPOCKTHPOBATH NPEACTOSIIYIO JESITEIbHOCTD, OBITh €€ CYObEKTOM.

Ba)xHpIMU BUIaMU HCCIICOBAHNI 00YUYAIOIINXCS 10 XUMHUH SIBJISFOTCS:

- pemeHHe  XUMHYECKHX, XHMHUKO-IKCIIEPUMEHTAJIbHBIX, (U3NYECKUX W  XUMHKO-
TEXHOJOTUYECKUX IpodIeMm;

- peleHne Ka4YeCTBEHHBIX XMMUYECKHX 3a/1a4;

- ICTOPUKO-TIOMCKOBAsI NCCIIEIOBATENBCKAS JEATEIILHOCTD, TIOATOTOBKA POEKTHBIX 33aHUIA;

- CAMOCTOSTEIEHOE MTPOTHO3MPOBAHUE U MOACTHPOBAHNE XUMUYECKUX PEAKIIHA U TIPOLIECCOB;

- TIPOEKTHas JEeSATEeJIbHOCTh HAa OCHOBE MMHUTALMH W MOJCIMPOBAHHS ITPOU3BOJICTBEHHBIX
IPOLIECCOB.

MoayabHasi TEXHOJIOTUS

[{enbto MOYIbHOM TEXHOJIOTHMM  SIBJISIETCSL  COACMCTBME  Pa3BUTHUIO  CaMOCTOSTEIbHOCTHU
oOyJaromuxcsi, X yMeHHs padoTaTh C Y4eTOM HWHJIUBUIYaIbHBIX CIIOCOOOB MPOpaboOTKU
yuebHOoro Marepuana. Bech nporecc MoaynbHOro oOydyeHus: CTPOUTCS HA OCHOBE OCO3HAHHOI'O
IeJIeTIONaraHusl U CaMOIleNIeTIoNIaraHusl ¢ Mepapxueil OMMKHHUX (3HAHUSA, YMEHHS, HABBIKH) U
NEPCHEKTUBHBIX (pa3BUTHE CHOCOOHOCTEH JmuHOCTH) 1enei. [lpuHmunm MoayabHOCTH
IpernoiaraeT LeIbHOCTh U 3aBEPIICHHOCTb, IMOJHOTY U JIOTMYHOCTb IOCTPOCHHS €IUHUI
yueOHOro Martepuaiga B BUJE OJIOKOB-MOAYJEW, BHYTPHM KOTOpPBIX Y4YeOHBIH MarepHual
CTPYKTYPUPYETCS B BUJIE CUCTEMbI YUEOHBIX 2JIEMEHTOB

3) IIpoexTHAsA TEXHOJIOTHUA

CyIHOCTh TEXHOJIOTHM MPOEKTHON JEATENbHOCTH — CTUMYJIHMPOBAaTh HUHTEpec pedsAT K
OTpEeNIETICHHBIM Tpo0JieMaM, MPEINOoIaralolliM BIIAJICHUE OMPENEIEHHON CyMMOW 3HAaHUU W
yepe3 IMPOEKTHYI0 JIEATENbHOCTb, IpeIyCMaTpUBAIONIYI0 pelleHHe NpodieM, I[0Ka3aTh
MPAKTUYECKOE MPUMEHEHUE MOTYYeHHbIX 3HaHUN. Yale Bcero, mpoeKThl UMEIOT KOMIUIEKCHBIN
XapakTep, coderas B cebe HECKOJIbKO BUIOB (Hampumep, MCCIEIOBATENbCKMHA + IMpakTHKa-
OpUEHTUPOBaHHBIN). [IpOeKT, B OCHOBHOM, paccMaTpUBAETCs KaK TUIAKTUYECKUI SKBUBAJICHT
HAY4YHOTO HCCIIEJIOBAHUS M OINpeNessieTcss KakK JeATeNIbHOCTh IIKOJIbHUKOB, OOBEAMHEHHBIX
oOuieil uueelt N3ydyeHus: U MOUCKA PEIIeHUs KOHKPETHBIX MPOOJIeM NMPU HEMOCPEICTBEHHOM HX
B3aMMOJEHCTBUY C COLIMATIbHBIM OKPYXEHHEM.

Pa3puBaromee o0y4eHHe - TEXHOJOTHS, IPU KOTOPOH DAa3BUTHE YEJIOBEKA SBIISETCS HE

MOOOYHBIM TIPOJYKTOM, a MPSIMOM M TJIaBHOW 1enabio. OCHOBHBIMH OCOOEHHOCTSIMHU JTOU
TEXHOJIOTHH SIBIIIETCA TO, YTO OOYYArONIWICS TMpeBpamiaeTcss B CyObEKTa IO3HABATEIHHOU
JeSATeTLHOCTH, pa3BUBaeTCs Ha (OPMHPOBAHUM MEXAHU3MOB MBIIUICHUS, & HE JKCIUTyaTalluu
namatu. CyTh pa3BUBAIOIIETO OOYyYE€HHMs] — B CO3JIaHWHM YCJIOBHH I Pa3BUTHS ydallerocs,
GbopMUPOBaHUA y HEro MOTPEOHOCTH W CHOCOOHOCTH CaMOPA3BUTHIO, WX MAaKCHMAalbHOM
peanu3anuu. TeXHONOTUU pa3BUBAIOIIETO OOyUYEHUS JOJDKHBI JaTh y4yallUMCS HaBBIKU
MOMCKOBOM JESITENFHOCTU MO PEIICHUIO HOBBIX MPOOIIEM.

TexHo10rns pa3HOYPOBHEBOI0 00y4eHUsI

Omna Ga3upyercs Ha Iearornyeckoi napajaurme, CoriacHo KOTOPOU pa3indusi OCHOBHOM Macchl
yyalxcs Mo ypoBHIO 00y4aeMOCTH CBOJSTCS IPEXKIE BCEro KO BPEMEHH, HEOOXOIUMOMY
YUEHHKY Uil YCBOCHMS yuyeOHOro marepuana. Llens 3Toil TexHOIOruu — 00ecneynTh YCBOCHHUE
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5)

6)

7)

8)

9)

yueOHOr0 Marepuaia KaXKIbIM YYEHHKOM B 30HE €ro OmmKaliiero pa3BUTHS Ha OCHOBE
0COOEHHOCTEH ero CyOBEeKTHOTO OITbITA.
Keiic-TexnoJsiorus

Llenpto 3TOM TEXHOJOTHUU SABISIETCS: CO3JaHUE M PA3BUTUE JUYHOCTHOM BApUATUBHOU U
JTUHAMHYECKON MOJIENN MBIIUICHHS, OPUEHTUPOBAHHON Ha BHIPAOOTKY MPAKTHUUECKUX PEIICHUN
Mpeoao0JICHUA KOHKpCTHOI;'I CUTyalluH; aKTHUBU3ALUA 3HaHI/II>'I, 3aKpCIUICHUC NPUCMOB BJIAJICHUSA
MMHU JI0 YPOBHS YMEHUI1; pa3paboTka MapuIpyTa J0y4YUBaHUS OTKPHIBAEMBIX IPOOETIOB 3HAHUIA.
TexHoJI0rMsI TPOrPAMMMPOBAHHOI0 00y4eHUSI XUMHUH

3TO CaMOCTOSTENIFHOE M3Y4YeHHE yUYeOHOro MaTepuaia YJalulMUCs 0 TOIIaroBOil mporpaMMe u
B WHJVBHUAYaJIbHOM TEMIIE, PE3yJbTaTbl KOTOPOH JIETKO JUArHOCTUPYIOTCS U OLEHUBAIOTCS.
Cpe[[CTBaMI/I mporpaMMHupOBaHHOI'O 06y‘-I€HI/I$I XUMHUU  ABJAIOTCA: MPOrpaMMHPOBAHHBIC
nocoOusi, MPOrpaMMHpPOBaHHbIEC IOMOJHEHUA K y4eOHHMKaM, MpPOrpaMMHpPOBAaHHbIE COOPHUKU
3a7a4 M YOPaXHEHWH, NporpaMMHpOBaHHBIE SKCIIEPUMEHTAJIbHbIE NPAKTUKYMbI, pabouune
TeTpaau U COOPHUKH TECTOB.

HNudopMaumoHHO-KOMMYHHUKAIIUOHHBIE TEXHOJIOTHHI

Ora  TEXHONOTWs  TOJpa3yMeBaeT  HCIOJb30BAaHHE  PA3IMYHBIX  MPOTPaMMHO-
TCXHOJIOTHYCCKUX KOMIUICKCOB IO MPEAMCTY B KA4YCCTBC JJICKTPOHHBIX MYJ'II)TI/IMCIII/If/'IHLIX
nocOOUH; KOMIBIOTEPHBIX OOYYarOIIUX W TECTHPYIOUIMX CHUCTEM, CPEJICTB HAIIISIHOTO
npecTaBiICHusT WHPopMaIuu. Takke UCIOIB3YeTCsl MPHUKIATHOE TPOTPAMMHOI0 O0ecTicueHUe
JUTSL CO3JIaHUS YUUTEIIEM COOCTBEHHBIX OOYUYAIOIIMX MPOTPAMMHBIX ITPOJIYKTOB.

TexHo0rusi pa3BUTHsI KpUTHYECKOro MpinieHust (TPKM)

DTa TEXHOJIOTHUI IMPOAYKTHBHA JIMIIb TOrJd, KOTJa MKOJbHHUKH 0611a1{a10T KPUTHYCCKUM
MpiuieHneM. OpueHTalus Ha KPUTUYECKOE MBIIUICHUE [Mpeanoyiaraer, 4YTo HHUYTO He
npuUHUMaeTcsl Ha Bepy. Kpurnueckoe MbllIJIeHHE — 3TO CIIOCOOHOCTh CTaBUTh HOBBIE BONPOCHI,
BbIpa0aThIBaTh Pa3HOOOPA3HBIE APTYMEHTHI, IPUHUMATh HE3aBUCHUMBIE MPOTyMAHHbBIE PEIICHHUS.
3nopoBbecOeperaomme TEXHOJIOTHH

ITon  3mopoBbecOeperaromeil 0O0pa3zoBaTeNbHON TEXHOJIOTHEH IMOHUMAIOT CHUCTEMY,
CO3JIAIONIYI0 MAaKCHMaJbHO BO3MOXKHBIE YCIIOBHS IUISi COXPAHEHHS, YKPEIUICHHS W Pa3BHTHUS
JYXOBHOTO, 3MOLIMOHAJIBHOIO, WHTEJUIEKTYaJbHOIO, JHUYHOCTHOIO M (PU3UYECKOTO 3/10POBbS
BCEX CyOBEKTOB 00pa3oBaHus (ydaluxcs, NeaaroroB u 1ip.). B aTy cucremy BXoauT:

- HCIOJIb30BaHUE JAHHBIX MOHHUTOPUHIA COCTOSHUS 3/0pOBBSl YYaIIMXCs, HPOBOJMMOIO
MEAMIMHCKUMHU pa0OTHUKaMM, W COOCTBEHHBIX HAOJIOJIEHUI B IMIpOLECCe peanu3aluu
00pa3oBaTeNbHON TEXHOJIOTHH, €€ KOPPEKIHS B COOTBETCTBUHU C UMEIOIIUMUCS TaHHBIMH;

- y4eT OCOOEHHOCTEHW BO3PAaCTHOTO Pa3BUTHS IIKOJBHUKOB M pa3paboTka o0pazoBaTelbHON
CTpaTeTuH, COOTBETCTBYIOLIEH OCOOEHHOCTSAM TaMATH, MBIIUIEHUS, PabOTOCIIOCOOHOCTH,
AKTHUBHOCTH M T.[l. YYaIllMXCsl JaHHON BO3PaCTHOW I'PYIIIIBI;

-cO37[aHne  OJIArONpPHUSATHOTO  SMOILMOHAJIBHO-TICUXOJIOIMYECKOro  KiMMara B Ipoliecce
peann3aiy TEXHOJIOTHH.

10) UrpoBble TEXHOJIOTHH

Hcnonb30BaHue Urp Ha ypokax - HE0OX0IMMOe yCJIOBUE pa3BUTHsA yuyaiuxcs. KoHeuHo, Hapsay
C pelIeHHeM WUIIOCTPUPOBAHHBIX 3aad M CO3JAaHMEM IIOJIOKUTEIBHONM SMOIMOHATBHON
OKpacku Y4eOHOH JesSTeNbHOCTH, JI00ble OOydJarolue HWIrphl JODKHBI HMETh OOJIBIIYIO
COJIEp’KaTENbHYI0O M TO3HABATEJIbHYI0 HACBIIIEHHOCTh, HAYYHOCTb. B CBSI3U C ycUIIEHHEM
pasBUBAIOIIETO  acleKkTa  BO3MOXHA  Ledb:  (OPMUPOBaHME  HAYAIBHBIX  YMEHHH
IPEeINPUUMUYUBOCTH Yy ydamuxca. Eil COOTBETCTBYET YpOK [JEJIOBOTO OOIEHUS M TaKUe €ro
dopMbl, Kak JeioBas Urpa, IJUCKYCCHs, YPOK TBOPYECKOTO MPOEKTUpOBaHHS u Ap. Mx
MCIIOJIb30BAHUE JTACT IOJIOKUTEIbHBIE PE3YJIbTAaThl Ha MpAaKTUKE. [[eno B TOM, 4TO Kakias W3
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o

10.

11.

dopM ypoka: JEKIus, CeMHUHAp, MPAKTHKYM, UTpa, MOTYT MMETh pa3HbIC IeJIM, a MOTOMY
BIIMCBIBAIOTCS B JIOTUKY CHCTE€MBI A(PQPEKTHUBHBIX YUEOHBIX 3aHATHH IO TeMe, pas3jieny, Kak B
Hauajie U3y4yeHHs, TaK M Ha JPYTUX dTarax OBJIaJeHUs ydyeOHbIM MaTtepuajioM. Bce 3aBHCHT OT
TOT0, Kakas 1ieJib OyJ1eT JOMUHUPOBATh HA IaHHOM Y4eOHOM 3aHATHH.

YMK cocTaBisiloT:

1. Xumust. 8 xknace. Yuebnoe nmocobue (aBtopst O. C. IN'abpuensn, U. I'. Octpoymos, C.A.
CrnagkoB).

2. Meroaunueckoe nocobue. 8 kmacc (aBropsl O. C. I'abpuensH, . I'. Octpoymos,C. A.
CnankoB). [Iporpamma kypca Xxumuu ajiss 7—9 KaccoB oO0Ieo0pa3oBaTebHBIX YUPEIKICHUN
(aBropsl O. C. I'abpuensa, U. I'. Octpoymos, C. A. Crnagkos).

3. PabGouas terpans. 8 kimacc (aBropsl O. C. I'abpuensn, C. A. Crnagkos).

4. Terpans i 1aGOPAaTOPHBIX OMBITOB M MpakTHdeckux padot. § kiacc (aBropsl O. C.
["abpuensu, 1. B. AxcéHnosa).

5. TlpoBepounble W KOHTpOJIbHBIE paboTel. 8 kimacc (aBropel O. C. I'abpuensH, U. B.
Tpury6uak).

6. Xumusi B TecTax, 3a7adax u ynpaxkHenusx. 8 kiacc (asropel O. C. I'abpuensn, 1. B.
Tpury6uak).

7. DnexTpoHHas (opMa yueOHOTO TOCOOUS.

JIMTEPATYPA u nadopmannoHHbIe HCTOYHUKH

1. Crangaptsl BTOpOoro nokosienusi [IpumepHsie nporpammsl 1o npeameram Xumus 8-9 kiacc
M: Ilpocsenienne, 2010.

2. Tabpuensn O.C, BockobOoiinukoBa H.IL.,. fAmykoBa A.B., HactonpHas kHuTa yuuTens
xuMuny»_-8 kiacce, «Ipoday», Mocksa, 2007

3. Koguduxarop 31meMeHTOB cojiepkaHusl U TpeOOBaHUN K YPOBHIO MOJTOTOBKH O0yYaromuxcs,
OCBOMBIIIUX OCHOBHBIE 00I[€00pa3oBaTeIbHbIE MPOTPaMMbl OCHOBHOTO 00IIero oOpa3oBaHMUs,
st ipoBefeHuss B 2016 r. rocymapcTBeHHOW (MTOroBOH) arTectanuu (B HOBOHM (opme) mo
XUMHH  [DnekTpoHHbIi  pecypc] - http://www.fipi.ru/oge-i-gve-9/demoversii-specifikacii-
kodifikatory

4. Mapmanosa, I'.JI. Mertogndeckue peKOMEHIAIIMN IO COCTABJICHHUIO paboueil mporpammsl /
I".JI. Mapanosa, I1.A. OpxexoBckuii //Xumus B mkosue. — 2012, Ne3. — ¢.29-37.

OpxekoBckuif, II.LA. OOydyeHue XHUMHH, OPHEHTUPOBAHHOE HAa BBINOJHEHHE TpPeOOBAaHUN
HOBOTo 00pa3oBaTesIbHOro cTanaapTa ocHoBHOMH mikonbl/ [1.A. OpkexoBckuii, I'.JI. Mapmanosa
//BectHrKk MockoBckoro oopazoBanus. — 2011. Nel3. — ¢.10-28.

[IpumepHble mporpaMMbl  y4eOHBIX HOpeaMeToB. Xumua. 8§-9 kimaccel:  MpoekT.//M.:
[Ipoceemenue, 2011. — 44 c.

[IpumepHoe  monoxkeHue o0  paboueld  mporpamme  [DnekTpoHHBIH — pecypc] -
http://omczo.org/publ/393-1-0-3191 - 30.10.2011 r.

Marepuaisl ¢ nepcoHaibHOTO caiita «Karanuszaropy http://sikorskaya-olja.ru
http://www.alhimik.ru. IlpencraBnensl ciemyronime pyOprUKH: COBETHl aOUTYPHUEHTY, YUUTEIIO
XUMHH, CIPABOYHUK (O4eHb OoblIas MoA00pKa TAaOJIHUIl M CIIPAaBOYHBIX MaTepHalioB), BecEnas
XUMHSI, HOBOCTH, OJIMMITHA/IBI, KYHCTKaMepa (Macca MHTEPECHBIX HCTOPUIECKUX CBEICHUN ).
http://www.hij.ru. XXypnan «XuMus U XKM3Hb» HOHSATHO M 3aHMMATEIBHO PAcCKa3bIBaeT 000
BCEM MHTEPECHOM, YTO IIPOMCXOTUT B HAYKE U B MHUPE, B KOTOPOM MBI JKUBEM.
http://chemistry-chemists.com/index.html. DnexTpoHHBII >XypHan «XUMHUKH H XHMHUS», B
KOTOPOM IPEACTAaBICHO MHOXKECTBO OIBITOB I0 XHMMHHU, 3aHMMATEIBbHOM HHMOpMaIuH,
MO3BOJISIONIEH YBJI€Ub YYEHUKOB 3KCIIEPUMEHTAILHON YaCThIO MPEIMETa.
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JIUTEpaATypa 10 XHUMUHU.

http://1september.ru/. XypHan nnas yuurened W He TONBKO. boibInoe KOIMYECTBO pPaboOT
YYCHHKOB, B TOM YHCJIE M HCCIIEIOBATEILCKOTO XapaKTepa.
http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuil IKOIBHBIN MOPTANl CO CCHUIKAMHU Ha
00pa3oBaTeNbHBIE CANTHI IO XUMHH.

www.periodictable.ru. COopHUK cTaTeii 0 XHMHUYECKHX JJIEMEHTaX, WILIIOCTPUPOBAHHBIN
9KCIIEPHUMEHTOM.

http://webelementes.com. HWurepHeT-pecypc Ha aHrauiickoM s3bike. COAEPKUT HCTOPHUIO
OTKPBITHS ¥ OINHCAaHHE CBOMCTB BCEX XUMHYECKHX JJIEMEHTOB. byzner momeseH s
00yYarOUIMXCS SA3BIKOBBIX IIKOJ U KJIACCOB, TaK KaK COJACPKUT HA3BAHMs SJIEMCHTOB M BEILECTB
Ha Pa3HBIX SI3BIKAX.
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