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1. IlosicHuTebHAS 3alIUCKA

AnanTtupoBaHHass pabodas mporpamMma y4yeOHOro mnpeaMmera «XuMus» paszpaboTaHa B
COOTBETCTBUHM C TpeOoBaHMAMU DenepaabHOr0 TOCYJAapCTBEHHOTO 0Opa30BaTENbHOIO CTaHIapTa
OCHOBHOTO 001IeT0 06pazoanus 2021 r., mpUMepHOH aganTUPOBAHHONW OCHOBHOM 00pa3oBaTeIbHOM
IpOrpaMMbl OCHOBHOT'O 00111eT0 00pa3oBaHusi 00y4aromuXcs ¢ HapyIIEHUSIMA OTIOPHO-/IBUTATEILHOTO
anmapara u ¢ yuérom Konnenuuu npernojaBaHusi yueOHOro npenMera «XUMHUs» B 00pa3oBaTebHBIX
opranmsammsx  Poccuiickoit ~ ®dexepanuu, pealu3ylOmUX  OCHOBHblE  00IIe00pa3oBaTEIbHbIC
nporpammel (yTB. Pemenuem Komrernn Munnpocsemenust Poccun, nmpotokon ot 03.12.2019 N TIK-
4BH).

OBHLIAA XAPAKTEPUCTUKA YUYEBHOI'O ITPEIMETA «XUMMHWSI»

Bxiag yueGHOro mpeamera «XuMHsS» B JOCTHKEHHE LiesIell OCHOBHOTO 00I11ero oOpa3oBaHus
00yCIJIOBJIEH BO MHOTOM 3HAa4€HHEM XWMHUYECKOW HayKd B MO3HAHUHU 3aKOHOB MPHUPOJIbI, B Pa3BUTHU
MPOM3BOIUTEIBHBIX CHJI OOIIIECTBA M CO3/1aHUM HOBOW 0a3bl MaTepUaIbHOM KyJIbTYpHI.

XUMHSL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK pacHpoCTpaHWIa CBOE BIUSHHE Ha BCe
00JTacCTH YeNOBEYECKOIO CYIIECTBOBAHUS, 3aJajla HOBOE BHJIEHHE MHpa, CTaja HEOTHEMJIEMBIM
KOMIIOHEHTOM MHPOBOM KYJBTYphl, HEOOXOJUMBIM YCIOBHEM >KH3HU OOIIECTBA: 3HAHHE XUMUU
CIIy>KUT OCHOBOH JUIst POpMUPOBaHMSI MUPOBO33PEHHUS YENIOBEKa, €ro MPEICTaBICHUI 0 MaTepuaIbHOM
€IMHCTBE MHpa; BaXHYI0 poJib UrpaloT (QopMmupyeMmble XHUMHEW MpeICTaBIeHHUS O
B3aMMOIIPEBPAIICHUSAX HSHEPrMd M 00 DHBOJIOIUHM BEUIECTB B TNPUPOJAE; COBPEMEHHAs XHUMUS
HalpaBjieHa Ha pelieHHe MI00aNbHBIX MPOoOJieM YCTOHYMBOIO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOMH,
HHEPreTUUECKOM, MUILIEBON U 3KOJIOTHYECKON 0€30IacHOCTH, MPOOIIEM 3paBOOXPAaHEHUSI.

B ycnoBusax Bo3pacraroniero 3Ha4eHUss XUMHUHU B JKM3HHU OOIECTBA CYLIECTBEHHO MOBBICHIACH
pOJb XUMHUYECKOro o0pa3oBaHMs. B IiaHe couuanu3aluyd OHO SBISETCS OJHUM M3 YCIOBUH
(GbopMHUPOBAHNS UHTEIJIEKTA JIMYHOCTU U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY  4YEJIOBEKY XHWMHYECKHE 3HAHMUA HEOOXOAUMBI I  HPUOOPETCHHS
OOLIEKYJIbTYpPHOTO YpPOBHS, IO3BOJISIOLIETO YBEPEHHO TPYAMTHCS B COLIMYME U OTBETCTBEHHO
y4acTBOBaTh B MHOI00Opa3HOM *KM3HU OOIIECTBA, JIsi OCO3HAHUS BaXKHOCTH Pa3yMHOT'O OTHOILIEHUS K
CBOEMY 37I0POBBbI0 M 3[0POBBIO JPYTUX, K OKpY)KaloIled NpUpOAHON cpere, A TPaMOTHOTO
MIOBEJICHUS IIPU KCIIOJIB30BAHUU DPA3IMYHBIX MAaTEpUAIOB U XMMHUYECKUX BEILECTB B NOBCEIHEBHOM
KHU3HU.

Xumuueckoe o0pa3oBaHUE B OCHOBHOM IIKOJIE SBJISIETCS 0a30BBIM IO OTHOIICHUIO K CHCTEME
oOmiero xumuueckoro oOpazoBaHus. [103ToMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO peallu3yeT
npucyie ooOmeMy XUMHYECKOMY OOpa3oBaHUIO KIIIOUEBbIE IIEHHOCTH, KOTOpBIE OTPaXKaroT
rocy/apCTBEHHbIE, OOIIECTBEHHbIE U UHIUBUIYaIbHbIE TOTPEOHOCTH. DTUM ONPEIENSIEeTCS CYIIHOCTh
oOrelt cTpaTeru 00y4eHus, BOCIMTAHUS U Pa3BUTHS 00yUaIOIUXCsl CPeICTBAMH YUYeOHOTO MpeMeTa
«Xumusn».

Wzydenue mnpenmera: 1) crocoOCTByeT peanu3allii BO3MOXKHOCTEH [UIs caMOpas3BUTHUS U
dbopMHUpPOBaHUS KYyIbTYPHI JIMYHOCTH, €€ 001mel 1 GyHKIIMOHATHHOM TPAaMOTHOCTH; 2) BHOCHUT BKJIA]] B
(opMHpOBaHUE MBIIUICHHUS ¥ TBOPUECKUX CIIOCOOHOCTEH MOJIPOCTKOB, HABBIKOB MX CaMOCTOSTEIbHON
y4eOHOW JeATeIbHOCTH, SKCIIEPUMEHTAJIbHBIX U MCCIEI0BATEIbCKUX YMEHUH, HEOOXOIUMBIX Kak
B TIOBCEJHEBHOM KHU3HH, TaK M B MPO(PECCHOHATBHON AEATENIHOCTH; 3) 3HAKOMHUT CO CIEHU(PUKON
HAyYHOT'O MBIIUICHUS], 3aKJIa/IbIBA€T OCHOBBI 1IEJIOCTHOTO B3TJISAa Ha €MHCTBO MPUPOIBI U YEJIOBEKa,
SBIISICTCS. OTBETCTBEHHBIM 3TarioM B ()OPMHUPOBAHUHU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH TO/IPOCTKOB;
4) cmocoOCTBYyeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K
NpUpoe, K YeJIOBEKY, BHOCUT CBOW BKJIa/l B AKOJIOIMUYECKOE 00pa30BaHUE HIKOJIbHUKOB.

Haspannble HampaBiieHHss B OOy4YeHHH XUMHUHU OO€CIeUMBAIOTCS CHEHU(PUKON coaep KaHus
npeaMeTa, KOTOPBIN SIBJISETCS MEAarorHuecky aJanTHpPOBAaHHBIM OTpaKeHHEM 0a30BON HAYKH XUMHH
Ha OIIPEIEIEHHOM dTalle €€ pa3BUTHA.

Kypc XumMuM OCHOBHOHM IIKOJBI OpPUEHTHPOBAH HAa OCBOEGHHE OOYYaroIIMMHUCS OCHOB
HEOPraHWYECKOM XUMHUU M HEKOTOPBIX MOHATUN U CBEACHUN 00 OTIENbHBIX 0OBEKTaX OPraHUYECKOM
XUMUH.



CrtpykTypa coaepxaHusi mpeamera chopMupoBaHa Ha OCHOBE CHCTEMHOIO IMOAXOJa K €ro
nzydeHuto. Copeprkanre CKIaJbIBACTCS U3 CUCTEMBI TIOHATHI O XUMUYECKOM DJIEMEHTE U BEIIECTBE U
CHUCTeMBl TOHIATHH O XUMHUYeCKOW peakmuu. OO0e 3TH CHCTEMBI CTPYKTYPHO OpPraHU30BaHBI IO
MIPUHITUITY TTOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETHUYECKUX MPEACTABICHUIN Pa3HOTO
YPOBHS:  aTOMHO-MOJIEKYJISIPHOTO ~ YY€HHUsI KaK OCHOBbI BCErO  €CTECTBO3HAHUSA, YPOBHS
ITepuoanueckoro 3akoHa /. . MeHneneeBa kak OCHOBHOTO 3aKOHA XMMHUH, YYEHUS O CTPOCHUU aTOMa
U XUMHUYECKOW CBS3H, MPEACTABICHUN 00 3MEKTPOIUTHUECKON TUCCOLMAIIMU BEIIECTB B PacTBOpaXx.
Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIHUPUUYECKH TOJYYCHHBIX U OCMBICIICHHBIX
(GakToOB, pPa3BUBAIOTCS IMOCIEAOBATEIBHO OT OJHOTO YPOBHS K JIPYTOMY, BBITMONHSS (DYHKIIHH
OOBSCHEHHS 1 IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS U BO3MOKHOCTEH MPAKTHYECKOTO MTPUMEHEHUS 1
MOJIyYEHUS] U3YYaeMbIX BEILIECTB.

Takas opraHuzammsi COACpPKAHUA Kypca CIOCOOCTBYET TMPEACTABICHUI0 XHMHYECKOU
COCTAaBISIOLECH HAyYHOW KapTUHbI MHUpa B JIOTMKE €€ CHUCTEMHOW MpUpPOAbl. Tem caMbM
obecreunBaeTCs BO3MOXXHOCTH (OPMHUPOBAHMSI y OOY4YaIOMIMXCA IIEHHOCTHOTO OTHOIICHUS K
HAay4YHOMY 3HAHMIO U METOJIaM MO3HAHUs B Hayke. BaXkHO Takke 3aMETUTh, YTO OCBOCHHE COJEPIKAHMS
Kypca MPOUCXOJHUT C TPHUBJICUCHHWEM 3HAHWUW M3 paHee U3YYCHHBIX KypcoB: «OKpyKaromui MUpy,
«buomorus. 5—7 knacce» U «PuU3MKaA. 7 KIIaccy».

K HanpaBneHHIO NEpBOCTENIEHHON 3HAYMMOCTH MpU peanu3aluu o0pa3oBaTeNbHBIX (QYHKIMMA
npeaMeTa «XUMHUs» TPAAUIIMOHHO OTHOCAT ()OPMUPOBAHME 3HAHWN OCHOB XMMHUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW NEATCIHOCTH YEJIOBEKa W KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBON KyJNbTYyphl. 3agada MpeAMeTra COCTOMT B (OPMHpPOBAHUHM CHCTEMBI
XUMHUYECKMX 3HAaHUM — BaKHEHIIMX (AKTOB, TMOHATUHN, 3aKOHOB M TEOPETUUYECKUX IOJIOKEHUH,
JTOCTYIHBIX 0000IIEHNH MHPOBO33PEHUECKOTO XapaKkTepa, sA3bIKa HayKW, 3HAHUH O HayYHBIX METOJaxX
W3Y4YEHUSI BEIICCTB M XMMHYECKHX DEaKIUi, a Takke B (OPMUPOBAHMH W PA3BUTHU YMEHUU U
CIoco0O0B JIeATEHHOCTH, CBA3aHHBIX C MNIAHUPOBAHUEM, HAOIIOICHUEM U IPOBECHHEM XUMUYECKOTO
AKCIIEPUMEHTA, COOJIOICHUEM NpPaBWJI OE30MacHOTO OOpaIIeHUs] C BEIIECTBAMU B ITOBCEIHEBHOMU
JKU3HMU.

[enu yueOHOTO TIpeIMeTa « XUMUS»:

- (opmupoBaHME HHTENIEKTyaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TPHUHSTHIO PEIICHUN, CIOCOOHOM amanTUpOBaThCA K OBICTPO
MEHSIOIINMCS YCIIOBUSIM >KU3HU;

- HaIpaBJIEHHOCTh OOYUYEHHs HA CHCTEMATHYECKOE MPHUOOIIEHHE YYalluXxcs K CaMOCTOSTEIIbHOU
MO3HABATENILHON JESITENbHOCTA, HAyYHBIM METOJaM TMO3HaHHs, (OPMHUPYIONIUM MOTHBAIMIO U
pPa3BUTHE CTIOCOOHOCTEN K XHMMUH;

- o0ecrieueHue yCIOBUi, CIIOCOOCTBYIOMIMX MPHOOPETEHUIO 00YYAIOIIMMHUCS OIBITa Pa3HOOOPa3HOU
NeSATEeTLHOCTH, TIO3HAaHWS W CaMOTIO3HAHUS, KIIIOYEBBIX HABBIKOB (KIFOUEBBIX KOMIIETCHITHH),
MMEIOIINX YHUBEPCAIbHOE 3HAUCHHE JIJISl PA3IMYHbBIX BUIOB JI€ATEIbHOCTH;

- ¢opMHupOBaHHWE YMEHUU OOBSICHATH W OICHWUBATDH SIBJICHHUS OKPYI)KAIOIIETO MHUPA Ha OCHOBAHUU
3HaHUH U OMbITA, OJYYCHHBIX MPU U3YUYEHUU XUMUU;

- ¢opmupoBaHHEe Yy OOYy4YaIOIMMXCA TYMAaHUCTUYECKUX OTHOIICHWM, TOHUMAHHS IEHHOCTH
XUMHYECKUX 3HAHUH I BRIPAOOTKHU HKOJIIOTUYECKH 11EIeCO00pa3HOro MOBECHUS B OBITY U TPYA0BOM
JIEATEITLHOCTH B IEJISIX COXPAHEHUS CBOETO 37I0POBbS U OKPY’KAFOIICH MPUPOTHON CPEJIbI;

- pa3BUTHE MOTHBAIMK K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIHUTAaHHUIO Ha
OCHOBE YCBOCHHUS OOIIEUETOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduis u
HANPaBIEHHOCTHU JAIbHEHIIIETO O0YUYCHHSI.

KoppexkunoHHo-pa3BuBamwime 3a1a4u:

- pa3BUTHE MEIKON MOTOPUKHU U MAJBbLEB PYK; PA3BUTHE APTUKYISLIUOHHON MOTOPUKU;

- pa3BUTHE BOCIIPHUATHS, IPEICTABICHNUN, ONIYIIICHUH; PA3BUTHE MaMSITH, BHUMAaHUS,

- opmupoBaHue 0OOOIICHHBIX MPEICTABICHHI O CBOWCTBAX MPeAMETOB (IIBET, popma, BeTHMUrHA);

- pa3BUTHE TPOCTPAHCTBEHHBIX MPECTABICHNUN U OPUCHTAIINH,

- pa3BUTHE YMEHHUS CpPaBHMBaTh, AHAJIU3UPOBATh, BBIACIATH CXOJACTBO M pPa3ivMuMe MOHSATHH,
paboTaTh 10 CIIOBECTHON U MMUCbMEHHON MHCTPYKIIHH;



- pa3BUTHE WHUIMATUBHOCTH, CTPEMJICHHS JOBOJAWUTH HayaToe JeJ0 A0 KOHIA, (OpMHpPOBAHUE
YMEHHUSI IPE0J10JIEBATh TPYIHOCTH.
Mecto yuebHoro npeamera «Xumus» B yuyeOHoM mmane COLI Ne3, punmnana MAOY «COLI
No2y paccuntana Ha 34 yaca, u3 pacdera - | yueOHbBIN Yac B HEACIIO.

2. Copnepxanue y4eOHOro npeamera « XuMus»
B cootBerctBum ¢ TpeboBanusmu PI'OC OOO u KOHIENIHMEW NpernoJaBaHus ydeOHOTO

npeaMeTa « XMMUsD» B COZiepKaHKe MPeMeTa Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHuUs BKIIOUCHBI:

® OCHOBHBIC IIOHSATHS XHMUU,

® OCHOBBI HEOPTAHUYECKON XHUMUH.

[Iporpamma oTpakaeT OCHOBHBIE COAEPKATEIbHbIE JIMHUM MTPEMETA!

® BCIICCTBO — 3HAHHWS O COCTaBE M CTPOCHUM BEIISCTB, WX BAXKHEUMHNX (UINYCCKUX U
XAMHYECKHX CBOMCTBAX, OMOJIOTHYECKOM JIEHCTBUN;

® XUMHUYECKas PEaKIusi — 3HaHUS 00 YCIOBHUSAX, B KOTOPBIX MPOSIBISIOTCS XUMUUYECKHUE CBONCTBA
BEIIIECTB, CITOCO0axX yMpaBIICHUS XUMUYECKIUMH TIPOIIECCAMU;

® TIPUMCHEHHUE BEIECTB — 3HAHUS M OIBIT MIPAKTUYECKOMN JIEATEILHOCTH C BEIIECTBAMH, KOTOPHIC
HaubOoee YacTo YMNOTPEONSIFOTCST B TOBCEJHCBHOW JKM3HH, INHPOKO  HCIOJNB3YIOTCS B
MIPOMBIIIUICHHOCTH, CEJTLCKOM XO035HCTBE, Ha TPAHCIIOPTE;

® S3BIK XMUMHHM — CHCTEeMa BAXXHEWINIUX TMOHATUH XWUMHU WM TEPMHHOB, B KOTOPBIX OHHU
OTMCBIBAIOTCS, HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB, TO €CTh WX Ha3BaHWUS (B TOM YHCIEC H
TpPUBHAIIbHBIE), XUMUYECKHEe (DOPMYJBl M ypaBHEHUS, a TaKKe NpaBwWia mepeBojaa HHPOpMaIMH C
€CTECTBEHHOTO SI3bIKa Ha SI3bIK XUMUU U 00paTHO.

IlepBoHaya/ibHbIE XMMUYECKHE MOHSITHS.

[Ipenmer xumuu. Posb xumMuu B Ku3HM 4enioBeka. Tema m BemecrBa. U3NUecKrue CBOWMCTBA
BEIIECTB. ArperaTHoe cocTostHMe BemiecTB. [loHsATHe O MeroAax NO3HAHUS B XUMHH. XHUMHS B
cucreMe Hayk. YucTteie BeniecTBa U cMecu. CiocoObl pa3/ieiieHus: CMecei.

ATOMBI U MOJIEKYJIbI. XUMUYECKHUE 3IeMEHThl. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB. [IpocTeie u
CJIO’KHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckass Gopmyna. BanreHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocTaBa BelecTB. OTHOCUTENbHAs aToMHAast Macca. OTHOCUTENbHAs MOJEKYJIsIpHast Macca. MaccoBast
JIOJISl XUMHUYECKOT'0O AJIEMEHTA B COEIMHEHUH.

duznueckre 1 XUMUUECKHE SIBJICHUSI. XUMUYECKas peakius U e€ Mpu3Haku. 3aKOH COXpaHEHUs
Macchl BEHIECTB. XUMHWYeCKHe ypaBHeHUs. Kiaccudukanus XUMUYECKMX peakiuid (COeTMHEHWS,
pasoKeHHsI, 3aMeIIeHus, 0OMEHA).

XVUMUYECKHI JKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW MOCYJOW, C MpaBuiamMu paboThl B
nabopatopun ¥ npuémamu oOpalieHus ¢ Ja0opaTOpHBIM OOOPYJOBAHMEM; HM3YYEHHE U OMHCAHUE
(¢u3uUecCKuX CBOMCTB OOpasllOB HEOPraHMYECKUX BEUIECTB; HaOmoneHue (u3ndeckux (IUIaBICHHUE
BOCKa, TasiHUE JIbJa, paCTUPAaHHUE caxapa B CTyNKe, KUIICHHE M KOHJEHCAIlUA BOJbI) U XUMHUYECKHX
(ropeHme cBeYM, MPOKATUBAHUE MEIHOW MPOBOJIOKH, B3aMMOJCUCTBHE MeJa C KHCIIOTOW) SIBICHHM,
HAOJIO/ICHUE U OINKCAaHUE MPU3HAKOB MPOTEKAHUS XUMHYECKHX peaklUui (pasjokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapus, pasioxkeHue ruapokcuga meau(ll) mpu
HarpeBaHUM, B3aUMOJICHCTBHUE kene3a ¢ pacTBopoM comu Meau(Il)); uzydenue cnocoboB pazaeneHus
cMeceil (C TIOMOIIBbI0 MarHuTa, (pUIBTpPOBaHWE, BBIIAPUBAHHE, IUCTHIUISAIMS, XpomaTorpadus),
MIPOBE/ICHUE OYMCTKU TMOBAPEHHOM COJIM; HAOIO/IEHWE U OMMCAHUE PE3YIbTAaTOB MPOBEJICHUS OIIbITA,
WJUTFOCTPHUPYIOIIETO 3aKOH COXPaHEHUSI MACChI; CO3JaHNe MOJIeTIeH MOJIEKYJ (IIIapOCTEPIKHEBHIX ).

Jlaboparopubie ombIThl. Onucanue (GU3NYECKUX CBOWCTB BellecTB. Pasnenenue cmecu ¢
ITOMOUIBIO MarHUTa.

[Tpaktuueckue pabotel No 1.JIpaBuna pabGoTbl B nabopatopuu U HpUEMBI OoOpalleHus ¢
1a00paTOpHBIM 000y IOBaHUEM.



[TpakTrueckas pabota Ne2. Paznenenue cmeceit (Ha mpuMepe OUYMCTKU TOBAPEHHOM COJIN).
Breraucnenus:

— OTHOCUTEJIBHO MOJIEKYJIIPHON MacChl BELLECTB;

— MacCOBOMH JI0JIM XMMHYECKOTO 3JIEMEHTa 1Mo (OpMyJie COCTUHEHHUS.

Baxweiime npeacTaBUuTeIN HEOPraHUIECKUX BELIECTB.

Bo3nyx - cMech razoB. CoctaB Bo3ayxa. Kucimopon - 37€eMEHT W NPOCTOE BEIIECTBO.
Haxoxnenue kuciopoja B NpHpojie, (GU3NYECKHEe M XUMHYECKHE CBOMCTBA (pEeakluuUu TOPEHHS).
Oxkcupnpl. Ilpumenenue kucnopona. CrocoObl TmoOMydeHUs KuUCIopojJa B J1adopaTopuu U
npoMbIIIIeHHOCTH. KpyroBopoT kucimopoga B mpuponae. O30H -  auloTporHas MOJIUGBHUKAIHS
KHCIIOPOJa.

TermnoBoil 3pdexT XUMHYECKOW peakluH, TEPMOXHUMHUYECKHE YypaBHEHHS, DOK30- U
SHJOTEPMUYECKHE peaKuu. TOIINBO: Yrojib U METaH. 3arpsi3HEHNE BO3/lyXa, YCUIEHUE TAPHUKOBOIO
addekra, pa3pylieHne 030HOBOTO CIOSL.

Bogopon - sanemeHT u npoctoe BeniecTBo. Haxoxkenue Bonopoaa B npupoje, Gusnueckue u
XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CTIOCOOb! nomydeHus. KuciaoTs! u conu.

KonnuectBo BemectBa. Moib. MosgpHast macca. 3akoH ABOrajapo.

Monsipablii 00BEM Ta30B. Pac4€Thl MO XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBoMcTBa BOAbl. Boma kak pactBopurens. PactBopel. HacwlmeHHble u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMoOCTh BemecTB B Bojie. ] MaccoBasi 10J1s BEIIECTBA B pacTBOPE.
Xumuyeckue cBoucTtBa BOJbl. OcHOBaHus. Poib pacTBOpoB B MNpHUPOJEC M B KU3HM YEJIOBEKA.
Kpyrosopot Bozsl B ipupojie. 3arpss3HEHUE NPUPOAHBIX BoA. OXpaHa U OYMCTKA PUPOAHBIX BOJ.

Knaccudukanus Heoprannueckux coeauHeHui. Oxcuapl. Kiaccudukanus  OKCHIOB:
coneoOpa3zyromue (OCHOBHBIE, KHUCIOTHbIE, aMm(oTepHble) M HecojeoOpasyromue. HomeHknatypa
OKCHJIOB (MEXIyHapoJIHas MW TpuBUaibHas). Du3nueckue M XUMHUYECKHE CBOMCTBA OKCHUJIOB.
ITonyuyenue okCUIOB.

OcHoBanus. Knaccudpukanusa ocHOBaHM: IIENOYM M HEPACTBOPHUMBIE  OCHOBAHUS.
Homenknatypa ocHOBaHUH (MEXIyHapoaHas U TpUBUAIbHAS). DU3NUECKHE U XUMUYECKHE CBOHCTBA
ocHOBaHMU. [TonydeHre OCHOBaHUIA.

Kucnotsl. Knaccuduxarnus kucnor. HomeHknarypa KucioT (MexXIyHapOaHAs W TPUBHUATIbHAS).
du3nyecKre 1 XuMU4YeCcKue cBocTBa KucioT. P aktuBHoctu metamuioB H. H. bekerosa. [lomydyenue
KHCJIOT.

Conu. Homenkuatypa comneil (MexayHapoaHasi U TPUBHAJIbHAS).

dusnueckre ¥ XUMUUYECKHE CBOMCTBA colied. [lomyyenue comen.

I'eneTnueckas CBA3b MEXAY KJIACCAMHM HEOPTAHMYECKUX COCUHEHUN.

XUMHUYECKUN IKCIIEPUMEHT:

KaueCTBEHHOE OIPENIEIICHNE COAECPKAHUS KMCIOPO/Ia B BO3/IYXE;

noNyueHue, cooupaHue, paclo3HaBaHUE W M3yUEHUE CBOWCTB KUCIOPOJA; HaOII0IeHUE
B3aUMOJICCTBUSL BEIIECTB C KHUCJIOPOJOM W YCJIOBHS BO3HUKHOBEHHUS W TPEKPAIICHUS TOPEHUS
(moxapa);

O3HAKOMJICHHE ¢ 00pa3IaMy OKCHJIOB U OITMCAHNE UX CBOWCTB;

NoJy4YeHue, coOupanue, pacro3HaBaHUE U U3YUEHUE CBOMCTB BOAOPOAa (TOpeHHe);

B3auMojeicTBue  Bojmopoga ¢ okcumom  menu(ll)  (BO3MOXKHO — WCIOJIB30BaHUWE
BUJIEOMATEPHAJIOB);

Ha0Mro/IeHNEe 00pa3IloB BEIIECTB KOJIUYECTBOM | MOJIb;

UCCIIeIOBaHNE 0COOEHHOCTEH pacTBOPEHUS BEIIECTB € PA3IMUHON PAaCTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MACCOBOM JOJIEH PACTBOPEHHOTO BEILIECTBA;

B3aMMOJICIICTBHE BOJBI C MeTaulaMH (HaTpHeM M KajbleM) (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMaTEPHAJIOB);

OIpeIe/IeHNEe PAcTBOPOB KHCIOT M IIEJI04Yel C IMOMOIIbI0 WHAWKATOPOB; HCCIICAOBAaHHE

00pa3loB HEOPTaHWYECKHUX BEIIECTB pPA3JMYHBIX KIACCOB; HAOIIOJCHUE W3MEHEHHSI OKpPACKU



UH/IMKaTOPOB B pPAacTBOpax KHUCIOT M IIeJovel; u3yueHue B3aummonaeicTBus okcupa wmenu(ll) c
pPacTBOPOM CEPHOM KUCIOTHI, KUCIOT C METAJUIAMU, PEAKINI HEUTpaln3aluu;
MI0JIyYE€HUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJHOIO METajla JIPYI'MM M3 pacTBopa
coJy;
pellleHne JKCHEPUMEHTAIBHBIX 3aJad 0 TeMe «BakHelmue Kiacchl HEOPraHMYECKHUX

COCIUHEHUNY.

[TpakTuueckas pabora:

Ne3. IMonyuenue u cobupanue KUCIOPOa, N3yICHHE €T0 CBOMCTB.

Ne4. Tlonyuenue u cobnpaHue BOJI0p0O/1a, U3yUEHUE €T0 CBOMCTB.

Ne5. IlpuroroBieHne pacTBOPOB € ONPEIETEHHON MaCCOBOM J10JIEW paCTBOPEHHOTO BEIIECTBA.

Ne6. Pemienne sKcepUMEHTANBHBIX 3ajad 10 TeMe: «OCHOBHBIE KJacChl HEOPTaHUYECKUX
COCTUHEHUI.

Brruncnenus

— MOJIEKYJISIPHOM Macchl KHCIOpOJa U 030HAa HA OCHOBAaHMU AaTOMHON Macchl XUMHYECKOIO
DIIEMEHTA;

— MOJIEKYJISPHOM MaccChl BEILIECTBA HA OCHOBAHUM aTOMHOM MacChl XUMHUYECKUX 3JIEMEHTOB;

— 00b&Ma, KOIMYeCTBa BEIIEeCTBA ra3a 10 ero M3BeCTHOMY KOJIMYECTBY BEIIECTBA WM 00BEMY;

— 00BEMOB Ta30B M0 YpaBHEHHUIO PEaKLMU HAa OCHOBE 3aKOHA OOBbEMHBIX OTHOLICHHH Ta3oB ¢
MCIIOJIb30BAaHUEM TIOHATHUS «MACCOBAs A0JI BEIIECTBA B PACTBOPEN;

— 10 YPaBHCHUAM XUMHUYCCKUX peaKHHﬁ.

Ilepnonnuecknii 3akoH U [leproandeckas cucreMa xumnuueckux anemeHToB .M. Menneneesa.
Crpoenne aToMoB. Xumuueckas cBsi3b. OKUCIUTENBHO- BOCCTAHOBUTEIBHBIE PEAKIIMU.

[lepBble MOMBITKU KiIacCU(PHUKAIMM XUMHUYECKHX 3yieMeHTOB. [loHSATHE O rpymmax CXOJIHBIX
HJIEMEHTOB (LIEJOYHBIE M HIETOYHO3EMENIbHBIE METaJUIbl, TaJOreHbl, WHEPTHHIC Ta3bl). DIIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

Ilepnonnueckuii 3akoH. Ilepuonnueckas cucreMa xumudeckux sieMeHToB 1. . Menneneesa.
Kopotkonepronnas u juaHonepuonnas ¢Gopmsl Ileproanueckoil cucteMbl XUMUYECKUX 3JIEMEHTOB
. U. Menneneesa. Ilepuoasl u rpynmnbl. DU3MYECKUN CMBICH IOPSAAKOBOIO HOMEPA, HOMEPOB
[IEpHOJIa U TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sanep. M3oronsl. DnekTpoHbl. CTpOEHHE 3IEKTPOHHBIX
00050uek aToMoB mepBbIX 20 xuMHuueckux anemMeHToB [lepuoamdeckoit cucremsl J[. Y. Menneneena.
XapakTepucTUKa XMMHYECKOI0 JJIEMEHTa IO ero mnosiokeHuto B llepuommyeckon cucreme [l H.
Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHMS PaJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB, METAINIMYECKUX U
HEMETAJUIMYECKUX CBOWCTB M0 TIpymnmaM M IepuoaaM. 3HadyeHue [lepmonnueckoro 3akoHa M
Ilepponnueckol CHCTEMBI XUMHUYECKMX DJIEMEHTOB JUIs DPAa3sBUTUs Hayku U npaktuku. JI. W
MeHpeneeB - y4EHBIN U FPAKIAHUH.

Xumnueckas cBs3b. KoBaneHTHas (MMoJyisipHasi U HEMOJSPHAs) CBS3b. DJIEKTPOOTPHUIATEIBHOCTD
XUMUYECKHX AIeMEHTOB. VIOHHas CBA3b.

Crenenp okucneHus. OKUCINTENBHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoueccel okucieHus u
BOCCTaHOBJIEHUS. OKHCINTENN U BOCCTAHOBUTEIIN.

XUMHUECKUI JKCIIEPUMEHT: U3y4YeHHe 00pas3loB BEUIECTB METAUIOB U HEMETAaJlJIOB;
B3aUMOJICVCTBUE THUIPOKCHAA LHMHKA C pacTBOPAMH KHUCJIOT M IIEJIOYEH; IPOBEACHUE OIIBITOB,
WUTIOCTPUPYIOIIMX TPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX peakuui (TOpeHue, peakuuu
pa3IoXKEeHUsI, COeIMHEHNU ).

MexmpeamMeTHbIE CBS3H.

Peanmu3anus MeXNpeaMETHBIX CBA3€H NPH H3YYEHUM XHMHH B 8 KJIACCE OCYIIECTBIISIETCS
yepe3 HCIMOJIb30BaHNE KaK OOIIMX €CTECTBEHHOHAYUHBIX MOHATHH, TaK M TOHSTUH, SBIISIOLIMXCS
CHUCTEMHBIMHU I OTAEJBHBIX IPEAMETOB €CTECTBEHHOHAYYHOI'O IMKIIA OO0mue ecTecTBEHHO-
Hay4Hble TOHATHUS: HAy4yHBIH (akT, TUIOTE3a, TEOpHs, 3aKOH, aHalU3, CHUHTE3, Kiaccu(uKaius,
NEPUOANYHOCTD, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETIMPOBAaHUE, U3MEPEHUE, MOJIEIb, SIBJICHHE.



Odu3uka: MaTepus, aTroM, OJJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUJI, H30TOIIbI,
PalMoaKTUBHOCTh, MOJICKYJIA, SJICKTPUUECKUH 3apsii], BEIIECTBO, TeN0, 00hEM, arperaTHOe COCTOSTHUE
BEIIIECTBA, ra3, PU3NUCCKUE BEIIMYMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, TTAHEeTHI, 3BE3/1bI, COHIIE .

buonorus: gorocunTes, qpixanue, 6mocdepa .

I'eorpadus: armocdepa, ruapocdepa, MUHEpANbI, TOPHBIE MOPOBI, TOJIE3HBIE HCKOMAEeMEbIE,
TOIIMBO, BOAHBIE PECYPCHI .

3. HJIaHpreMbIe Pe3yJbTaThbl 0CBOCHUA yqeﬁnoro npeamera «XHuMHSD»

HSyLICHI/IG XUMHHA B OCHOBHOM IITKOJIE Aa€T BO3SMOXXHOCTb AOCTHYb CICAYIOIIUX PE3YJIbTAaTOB B
HapaBIE€HUU JINYHOCTHOTO PA3BUTHUSA:
3.1. JIMYHOCTHBIE Pe3yJIbTAThI 0CBOEHUSI Y4eOHOI0 MpeMeTa.

JIndaHOCTHBIE pe3ybTaThl OCBOEHUSI IPOrpPaMMbl OCHOBHOI'O OOLIEro 0Opa30BaHUs JTOCTUTAKOTCS
B Xo0Jic 0O0y4eHHs XUMHUH B €IMHCTBE y4eOHOH M BOCIUTATEIBHOH JesTenbHocTH OpraHu3anuu B
COOTBETCTBUM C TPATUIIMOHHBIMH POCCHUICKUMHU COLIMOKYJIBTYPHBIMH U JTyXOBHOHPABCTBEHHBIMU
LIEHHOCTSIMHU, MPHUHATHIMU B OOIIECTBE MNpaBUIaMM U HOPMaMHu IOBEACHHUS M CIHOCOOCTBYIOT
IpoleccaM CaMOMO3HaHMsI, CAMOPA3BUTHSA U COLMATIM3ALMU 00yUaroIINXCs

JIMYHOCTHBIE pe3yNbTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTH, B TOM YHCJIE B YaCTH:

HanI/IOTI/I‘-IeCKOFO BOCIIUTaHUA

LICHHOCTHOI'O OTHOILIEHUA K OTECYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJICUIO, TOHUMAHMS 3HAYCHHs] XHUMHUYECKONM HAyKd B JKH3HH COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOW HH(OpPMAIEH O MEPEIOBBIX JIOCTHKCHHSIX W OTKPBITHSIX
MHUPOBOU M OTEUECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 yCTPOHCTBE MUPA
H 00IIEeCTBA;

I'paxxnanckoro BocriuTanus

Hp@}lCTaBJ'IeHI/Ifl 0 COMAJIBHBIX HOpMaX nu npaBI/max MCIKIIMYHOCTHBIX OTHOHICHI/Iﬁ B KOJIJICKTHUBE,
KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIC3HOM, Y4e€OHOUMCCIIEN0BATEIbCKOM,
TBOPYECKOM M JAPYrMX BHIAX JEATEIBHOCTH,; TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM
JESITeNbHOCTH TPHU BBIOJHEHUU YUYEOHBIX, MO3HABATENBHBIX 3a/1a4, BBIOJHEHUU XUMHUYECKUX
BKCHepI/IMeHTOB, CO3JaHNNn y‘-IGGHI:IX HpOGKTOB, CTpeMJIeHI/ISI K B3aMOIIOHUMAHHUIO n
B3aUMOTIOMOIIM B MIPOLIECCE ITOU YUEOHOU AESITeIbHOCTU;TOTOBHOCTH OLICHUBATh CBOE MOBE/ICHUE
158 HOCTyrIKI/I CBOUX TOB&pHHIGfI C MO3uLnu HpaBCTBeHHI)IX 158 HpaBOBBIX HOpM C y‘IéTOM OCO3HAHUS
MOCJIEACTBHUI MOCTYIKOB;

IleHHOCTH HAYYHOTO NTO3HAHUS
3)MHPOBO33PEHYECKUX MPEACTABICHUI O BEIIECTBE U XMUMUYECKON peaklliu, COOTBETCTBYIOIINX
COBPEMEHHOMY YpPOBHIO Pa3BUTUSl HAyKH M COCTABIISIIOIIMX OCHOBY JUIsl TOHMMAaHUS CYLIHOCTU
HAyYHOM KapTUHbI MHUPA; MPECTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUSA HPUPOJBL,
B3aMMOCBS35X YEJIOBEKA C IPUPOJHOU CPENIOH, O POJIM XUMHH B ITO3HAHUU 3THX 3aKOHOMEPHOCTEN;
4)no3HaBaTeIbHBIX MOTHUBOB, HAIlPaBJICHHBIX Ha TOJY4YEHHE HOBBIX 3HAaHUN 10 XHMHH,
HEOOXOIUMBIX [T O0BSICHEHUS HA0JII0/JaeMbIX MIPOIIECCOB U SIBJICHUM;
5)no3HaBaTeNnbHOM, WH(MOPMALMOHHON M YHUTATENbCKON KyJIbTYypbl, B TOM YHCIE HaBBIKOB
CaMOCTOSITENIbHOW paboThl ¢ Y4eOHBIMH TEKCTaMH, CIPABOYHOM JIMTEPAaTypOH, JOCTYHHBIMH
TEXHUYECKUMHU CPEeJICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;
6)uHTepeca K OOYyYEHHUIO M IO3HAHHIO, JHOOO03HATEIBHOCTH, T'OTOBHOCTH W CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHOW M UCCIIENOBATEIbCKON JEATENbHOCTH, K OCO3HAHHOMY BBIOODY
HAINpaBJIEHHOCTH M YPOBHS 00yUeHHs B JalibHEHIIEM;
dopMHUpOBaHUS KYJIbTYPbI 370POBbS
7)0CcO3HaHUs LIEHHOCTH >KM3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/10pPOBBIO, YCTAaHOBKH Ha
3JIOpOBBIM 00pa3 JKW3HU, OCO3HAHUSA MOCIEICTBUN U HENPUATUS BPEAHBIX NMPUBBIUEK (YHOTpeOICHUS



QIKOTOJIsl, HAPKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOIIOJIEHUS] TpaBUiI OE30MacHOCTH MpHU
oOpalleHuy ¢ XUMUIECKUMH BEIIECTBAMU B OBITY U PEATbHOM KU3HU;
TpyaoBoro BocuTaHus
8)uHTEepeca K MPAKTUICCKOMY HM3YYCHHIO TpodeccHit W TpyJa pa3 JHYHOTO POja, YBaXKCHHE K
TPYIdy U pe3yibTaraM TPYJOBOU JEATEILHOCTH, B TOM YHKCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAHWH 110 XHMHH, OCO3HAHHOTO BBEIOOPA MHINBHYAJTLHOW TPACKTOPUH MPOIOJIKEHISI 00pa30BaHMSI C
y4éTOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHUMHHU, OOIIECTBEHHBIX HWHTEPECOB U
MOTPeOHOCTEH; yCcHemHon Mmpo(ecCHOHATLHON ACATEIBPHOCTH W Pa3BUTHS HEOOXOIWMBIX YMEHHIA,
TOTOBHOCTB aJalITUPOBATHCS B MPOPECCHOHANBHOM Cpe/Ie;
DKOJIOTHYECKOTO BOCIIUTAHMUS

9)aKONIOTHYECKH II€JIeCO00Pa3HOr0 OTHOIICHHUS K TMPHUPOJAE KaK HMCTOYHUKY KH3HU Ha 3emIe,
OCHOBe €€ CyYIIeCTBOBAHMS, ITOHMMAHHS IIEHHOCTH 3JI0pOBOTO M 0e30macHOro ooOpasa »KHU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (hM3UYECKOMY U TICHXUYECKOMY 370POBBIO, OCO3HAHHUS
IIEHHOCTH COOJIIOJICHUSI TPaBWJI OE30MMAaCHOTO TOBEACHHSI TPH pabOTe C BEIIECTBAMH, a TAKXKE B
CUTYAIIUSX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

10)criocOOHOCTH TIPUMEHSTh 3HAHWS, MMOJy9YaeMble NMPU W3YYCHHH XHMHH, JUIS PEIICHUsS 3ajad,
CBSI3aHHBIX C OKPY’KaIOIEH MpU POJHON Cpeloi, MOBBIMICHUS YPOBHS DKOJIOTUYECKOW KYIBTYPHI,
OCO3HaHUsS TJI00ATBHOTO XapaKTepa IKOJIOTHYSCKUX MPOOJIeM W IMyTeH WX PEIICHUS IOCPEICTBOM
METOJIOB XUMHH;

11) D2KOJOTMYECKOTO MBINUICHUSI, YMEHHS pPYKOBOJCTBOBATbCS WM B II03HABATEIHHOM,
KOMMYHHUKATHBHON U COLMATHHON MPAKTUKE .

12)criocOOHOCTH TIPUMEHSTh 3HAHWS, IMOJy9aeMble NMPU W3YYCHHH XHMHH, JUIS PEIICHUsS 3ajad,
CBSI3aHHBIX C OKpY)KAIOIIeW MPUPOTHON CpeAoi, TMOBBIIICHHUS YPOBHS SKOJIOTHUECKOH KyIbTYpHI,
OCO3HaHUsS TJ00ATBHOTO XapaKTepa IKOJIOTHYSCKUX MPOOJIEM W IMyTeH WX PEIICHUS IOCPEICTBOM
METOJIOB XUMHH;

13)3KOJTIOTHYECKOTO  MBINIUICHUS,, YMEHHUS PYKOBOJICTBOBAaThCS WM B  IIO3HABaTEIBHOM,
KOMMYHHKATHBHOW U COLIMATBHON MPAKTHKE.

3.2. MeranpeaMeTHbIe pe3yabTAaThl 0CBOCHUSI Y1e0HOI0 NIpeaMeTa
MertanpeameTHble pe3ylbTaThl OCBOEHHUS 00pa30BaTENbHOM MpPOrpamMMbl 1O XUMHUHU OTpPa)xaroT
OBJIaJICHUE YHUBEPCAIBbHBIMU [TI03HABATEIIbHBIMU IEHCTBUSAMH, B TOM YHCJIE:

ba3oBbIMU JTOTHYECKUMHU IEUCTBUSIMU

YMEHHEM HCIIONIb30BaTh MPUEMBI JJOTHUYECKOIO MBIIUIEHHS IIPU OCBOEHUM 3HAHUI: PaCKphIBaTh CMBICI
XUMHUYECKHX MOHATHH (BBLACNATh X XapaKTEpHbIE MPU3HAKHU, YCTaHABINBATh B3aUMOCBS3b C APYTUMU
MOHATHSMM), HCIIOJIb30BaTh MOHATHS Ui OOBSICHEHUS OTAEIBHBIX (DAKTOB M SIBIICHHIA; BBHIOMpATh
OCHOBaHUSl U KpUTEpUU [UIs KJIacCHU(PHUKAIMM XHMHUYECKUX BEIIECTB M XUMHYECKHX peaKiuil;
yCTaHaBJIMBATh MPUYUHHO-CIIECJACTBEHHBIC CBSI3U MEXIY OOBEKTaMU H3YUYCHMS; CTPOMTH JIOTMUYECKHE
paccyxeHus (MHAYKTUBHbIE, IeAyKTUBHBIE, 10 aHAJIOTHN); €TaTh BHIBOABI U 3aKIIOUCHMUS;

yMeHHeM NPHMEHSTh B Ipouecce MO3HAHWS NMOHATHA (MpeIMeTHbIe H MeTalpeaMeTHbIe),
CHMBOJIMYecKHe (3HAKOBbIE) MOJeJIM, MCIOJb3yeMble B XHMHHM, NMpPeo0pa3oBbIBATH IIMPOKO
NpUMeHsieMble B XMMHMH MOJe/JbHbIC NMPEACTABICHUS - XUHMHUYECKHI 3HAK (CMMBOJI 3JIEMEHTA),

xumMuyeckass ¢opMysia M ypaBHeHMe XHMHYECKOH PpeakuMu - IMPH PpPelleHuu Yy4eOHo-
MO3HAaBaTeJbHbIX 3a4a4®PI’; ¢ y4éToM OTUX MOJEIBHBIX IIPEACTABICHUNM BBIABIATE U
XapaKTepU30BaTh CYLIECTBEHHbIE TPU3HAKH H3Y4YaeMbIX OOBEKTOB - XHUMHUYECKHX BEIIECTB U

XUMUYECKUX PEAKIMH; BBIABIATH OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CIEACTBEHHBIC CBS3H U
IIPOTUBOPEYMS B M3y4aeMbIX IPOLECCAaX W SABJICHUSX; MpeUlaraT KPUTEPHUH IS BBIABICHHS 3THX
3aKOHOMEPHOCTEN M MPOTUBOPEUMIl; CAMOCTOSITEIbHO BBLIOMPATH C€HOCO0 pemieHUst y4eOHOM
3a1a4u (CpaBHUBATh HECKOJbKO BAPMAHTOB peLIeHUsi, BHIOMpPaThL HauOoJiee MOAXOASIIMHA C
Y4€TOM CaMOCTOSAITEJILHO BbleJIeHHbIX KpuTepues®I');
ba30BBIMM HCCIIETOBATENBCKUMH JIEHCTBUSIMHU

YMEHUEM HCIIOJIb30BaTh IIOCTABJICHHBIE BOIIPOCH! B KAYECTBE MHCTPYMEHTA IIO3HAHMS, 4 TAK)KE B

KayecTBE OCHOBBI JUIsi (OPMHUPOBAHUSA THUIIOTE3bl MO TMPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX



CYKJICHUH;

MpUOOpETEeHUE OIbITa M0 IJIAHUPOBAHUIO, OPTraHU3allMd U TPOBEACHHUIO YYCHHUYECKUX
HKCIIEPUMEHTOB: YMeHHMe HA0JII0JaTh 32 XO0I0M NPOLecca, CAMOCTOSITEIbHO NMPOrHO3MPOBATH €ro
pe3yJbTar, (popMyJUPOBATHL 00001EHUS M BbIBOAbI M0 pPe3yJbTaTaM MPOBEAEHHOI0 ONbITA,
HCCJICJOBAHNS, COCTABJIATH OTYET 0 NpoAeaaHHoil padore®I’;

Paboroii ¢ nnpopmanueit

YMEHMEM BbIOMPaTh, AHAJM3UPOBATHL W HHTEPHPETHPOBATL HH(OPMALHUI0O Pa3THYHBIX
BUAOB U (opM mNpeAcTABIEHHS, MOJYYAeMYI0) M3 Pa3HbIX MCTOYHHMKOB (HAYYHO-NOMYJISIPHAsA
JUTEPATypa XHMHYECKOI0 CO/ep:KaHHus, CHpPaBO4YHble mocolusi, pecypcsl HurTepHera)®I’;
KPUTHUYECKH OLICHUBATh MPOTUBOPEUNBYIO U HETOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHEM NPUMEHATHb pPa3JIn4YHble MEeTOABbI U 3alIPpOChl IPU NMOMCKe U 0TOOpe HHpOpMaLNu 1
COOTBETCTBYIOIIMX JAAHHBIX, HEOOXOAMMBIX /JJSl BBINOJHEHHSA Y4eOHBIX M NO3HABATEJIbHBIX
3aga4 onpeaeaéHHoro tuna PI';

npuoOpeTreHue ombiTa B 00JACTM  UCHOJB30BaHUS  MH(DOPMAIIMOHHO-KOMMYHHKATHUBHBIX
TEXHOJIOTHH, OBJIAJEHUE KYJBTypOHl AaKTHUBHOI'O HCIIOJIb30BAHUS Pa3JIMYHBIX IOHUCKOBBIX CHUCTEM;
CaMOCTOSITEIBHO  BbIOMPATh ONTUMAJIBLHYI (opMy mnpeacTaBjeHHs HHPOpMAUMH H
WUIIOCTPHPOBATh peliaeMble 3aJ4a4d  HECJI0KHBIMH CXeMaMH, JAWarpaMMaMH, JAPYrHMH
¢popmamu rpadpuxku u ux komoOuHauuamMu OI';

YMEHMEM MCHOJIB30BATH H AHAJIM3HMPOBATH B Ipouecce y4eOHOH M HMCC/IeI0BaATeIbCKOM
AeATeJbHOCTH HH(OPMANMI0 O BJHMAHUM TPOMBINLIEHHOCTH, CeJIbCKOI0 XO03fllicTBa H
TPAHCIIOPTA HA COCTOSTHHE OKPY:Kaloueld npupoaHoi cpeasiPl’;

YHuBepcanbHBIMU KOMMYHUKATUBHBIMU J€HCTBUSIMU

l)ymenuem 3agaBaTh BOTMPOCH! (B XOJ€ AMANIOra W/WIH JIUCKYCCHH) MO CYIIECTBY OOCYKIaeMoi
TeMbI, (POPMYIHPOBATH CBOU IPEIOKEHHUSI OTHOCUTENIBHO BBIMOIHEHUS MTPEITIOKEHHON 3a/1auH;

2)ipuoOpeTeHne OmbITa MPE3eHTAMH PE3YJIbTaTOB BBIMOJIHEHUS XUMHUYECKOTO HKCIEPUMEHTA
(JtabopaToOpHOTO OIBITa, JTAOOPATOPHON PAOOTHI MO HWCCICAOBAHMIO CBOWCTB BEIIECTB, y4eOHOTO
IIPOEKTA);

3)3auHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU IMO3HABATEIHLHOM M MCCIIEIOBATEIHCKON
NEeSTeIbHOCTH TPU pEIIeHUH BO3HHUKAIOIIMX MpoOJeM Ha OCHOBE yuéTa OOLIMX MHTEPECcCOB U
coriacoBaHusi NO3UIMH (0OCyXJIeHHs, OOMEH MHEHHUSIMH, «MO3TOBbl€ IUTYPMBI», KOOpPIUHAIIMS
COBMECTHBIX JICHCTBUIL, ONpeieieHne KPUTEPUEB MO OLIEHKE KaueCTBa BBHITIOJHEHHOM paboThI U JIp.);

YHUBEpCaTbHBIMU PETYJISATUBHBIMU I€UCTBUSIMU

4)yMeHHEeM  CaMOCTOSITEIbHO  ONpefeJsATb  LeJH  JAeiTeJbHOCTH, IJIAHMPOBATD,
OCYLLEeCTBJISATH, KOHTPOJIMPOBATH U NPH HEOOXOAUMOCTH KOPPEKTHPOBATh CBOIO /IeSITeIbHOCTD,
BbIOMpaTh HanbOoJsiee 3(QdeKTUBHbIE CMOCOObI pelleHUs] YUYeOHBbIX M TMO3HABATEJbHBIX 3a/1a4,
CAMOCTOSITE/IbHO COCTABJIAAITh WJIH KOPPEKTHPOBATH NPENJIO0KEHHbIH AJrOPUTM AEHCTBHI NPH
BBINIOJITHEHNH 3aJaHUH C Y4Y€TOM IOJYYeHHsl HOBBIX 3HaHWMH 00 HM3y4YaeMmMbIX OO0OBeKTax -
BelleCTBAX M PeaKklusiX; OLeHUBATH COOTBETCTBHE MOJY4YEHHOI0 pe3yJIbTaTa 3a- ABJIEHHOH LeJH
()] B

5)ymMeHHMeM HCNOJb30BaTh W AHAJM3HPOBATL KOHTEKCTbI, MpeljaraemMble B YCJIOBUH
saganuinPI.

3.3. IIpeameTHble pe3yJbTaThl 0CBOCHHUSI Y1eOHOI0O IpeaMeTa.

B cocraBe mpeaMeTHBIX pe3yibTaTOB MO OCBOSHHUIO 00S3aTEBHOTO COACP)KAHUS B JTaHHOU
paboueii mporpaMMme BBIJCISAIOT: OCBOGHHBIC OO0YUYAIONUMUCS HAayYHBIE 3HAHUS, YMEHHUS M CHOCOOBI
JeHCTBUM, criennuUecKue NIl MpeaIMeTHON 00macTn « XuMUs», BUABI ACITCIBHOCTH IO MOTYYEHHUIO
HOBOTO 3HAHUs, €r0 MHTEPIpETallid, MPeoOpPa30OBaHUI0 W MPUMEHEHHIO B PA3IMYHBIX YYEOHBIX H
HOBBIX CUTYyaIUsX.

[IpenMeTHbIe pe3ynbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTH Yy OOYYAIOMIMXCS CIEAYIOUINX
YMCHHMN:

1) packpvieams cmbici OCHOBHBIX XMMHUYECKUX TMOHSATUM: aTOM, MOJIEKYJa, XMUMHYECKUI
AJIEMEHT, TIPOCTOE BEMIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OAHOPOJHAsE W HEOTHOPOIHAs),



BaJICHTHOCTb, OTHOCHUTEJbHAsI aTOMHas M MOJEKYJsIpHas Macca, KOJIMYECTBO BEILECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCAMHEHUHU, MOJISIPHBIM 00BEM, OKCH],
KHCJIOTA, OCHOBAHHUE, COJIb, JIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHMCIEHHS, XUMHUYECKas peakius,
KJIacCU(pUKaIUsl peakUui: peaklud COEAUHEHUS, PEeaKLUU pas3lIoKEHUs, peakluuu 3aMelleHus,
peaknuu OOMEHa, 3K30- M JHAOTEPMHUUECKUE PpEeaKIMH; TEIUIOBOH 3(PQeKT peakuuu; sSApo aToma,
AIIEKTPOHHBIN CJIOM aTOMa, aToMHas OpOWTalb, paauyc aToOMa, XUMHYEcKass CBS3b, MOJSpHAs U
HENOJSIPHAs KOBAJIEHTHAsI CBsI3b, MOHHAs CBSA3b, MOH, KAaTMOH, aHUOH, pPacTBOpP, MaccoBas J0Js
BelecTBa (MTPOIICHTHASI KOHIIEHTPAIIHS) B PaCTBOPE;

2) unnocmpuposams B3aUMOCBS3b OCHOBHBIX XMMUYECKHUX MOHATUH (CM. M. 1) U IpUMEHSTH
STH MOHATHS MPU ONKMCAHUU BEIIECTB U UX MPEBPALLCHUI;

3) ucnonvzosames XUMUYECKYI0 CUMBOJIUKY JJISi COCTaBJICHUsI (OPMYJ BEIIECTB U ypaBHEHUH
XUMUYECKHUX PEAKIIUN;

4) onpedensamb BAIGHTHOCTb AaTOMOB JJIEMEHTOB B OWHApHBIX COCIMHEHHUSAX; CTEICHb
OKHUCJICHUSI 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; NMPUHAJUIEKHOCTh BEIIECTB K ONpeAeNEHHOMY
KJaccy coelMHeHMH 1o (¢GopMmyiaMm; BHJ XUMHUYECKOW CBA3M (KOBAJCHTHAss M HOHHAas) B
HEOPraHUYECKUX COEAMHEHUSX;

5) packpwvieams cmuicn llepuoguueckoro 3axkona JI. M. MenaeneeBa: JIeMOHCTPUPOBATh
MOHUMAaHHE TMEPUOANYECKON 3aBHCHMOCTH CBOWCTB XMMHYECKHMX JJIEMEHTOB OT UX IOJOXKEHHUS B
ITeproanueckoil cuUCTEME; 3aKOHOB COXPAHEHHUS MAacCChl BEIIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO Y4YE€HHs, 3aKOHa ABOraJpo; OIUCHIBaTh U XapaKTepU30BaTh TaOIMUHYyIO (opmy
[Teproanueckoil cucTeMbl XMMHMUYECKHUX 3JIEMEHTOB: pa3iMdaTh NOHATHS «IJaBHas noxarpynmna (A-
rpymma)» u «mobounas mnoarpynmna (b-rpymma)», mambie W OOJBIIHE TIEPUOIBI, COOTHOCHTH
0003HaueHHs, KOTOpbIE UMeroTcs B Tabnuie «llepuonnyeckas cucteMa XuMHYeckux anemeHToB 1. 1.
MenzeneeBay ¢ YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsi Aapa, oo1ee YMCIIo AIEKTPOHOB U pacipeiesieHHe UX MO AJIEKTPOHHBIM CII0AM);

6) xnaccuguyuposams XUMUYECKHE DSJIEMEHThl; HEOPraHWYECKHWEe BEUIeCTBAa; XHWMHUYECKHE
peaknuu (1o YUCIy U COCTaBY yYacTBYIOIIMX B PEaKIMU BEIIECTB, 10 TEIULIOBOMY 3(h(DeKTy);

7) xapakmepuzosamv (onucviéamp) OOIMINE XWMUYECKHE CBOWCTBA BEIICCTB Pa3TUIHBIX
KJIaCCOB, MOJTBEp)KJasi OINHCAHUE MPUMEPAMU MOJIEKYJSIPHBIX YPaBHEHHM COOTBETCTBYIOIIMX
XUMUYECKHUX PEAKIIUN;

8) mpoecHo3upoeams CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KayeCTBEHHOI'O COCTaBa;
BO3MOXKHOCTH MPOTEKAHUSI XUMUYECKHUX NIPEBPAICHUN B Pa3IMUHBIX YCIOBHSIX;

9) eviuucAMb OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB; MaCCOBYIO JIOJIIO
XUMHUYECKOT0 3JIEMEHTa 0 GopMyJie COeTMHEHHS; MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE; MPOBOAUTH
pacuéThl 110 YpaBHEHUIO XUMUYECKON peaKuy;

10) npumensimes OCHOBHBIE OIE€pAIlMM MBICIUTENIBHON JI€ATEIbHOCTH - aHajJu3 M CHHTES,
CpaBHEHHE, 0000IIeHHEe, CUCTEeMAaTU3aIHI0, KIacCU(UKAIUIO, BbISBICHHE MPUYUHHO-CIIEICTBEHHBIX
CBA3EM - JJI1 M3Y4YEeHHs CBOMCTB BEIIECTB M XUMHUYECKHX DPEaKIIMi; €CTeCTBEHHO-HAayYHbIE€ METOJIbI
MO3HAHUS - HAOJI0IeHUE, U3MEPEHUE, MOJICTMPOBAHUE, SKCIEPUMEHT (peaJIbHbI U MBICIICHHBIH);

11) cnedosams npaBuaM  TOJMB30BAHUS ~ XUMHYECKOM  MOCYJOW U J1TaOOpaTOpHBIM
00opy/I0BaHUEM, a TAaKXKe MpaBHUiIaM OOpaleHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSMHU T10
BBITIOJTHEHUIO JTa0OPATOPHBIX XMMHUYECKUX OIBITOB IO MOJYYEHHI0O M COOMpPAHUIO Ta3000pa3HBbIX
BEIIECTB (BOJOpOJA M KHUCIIOpPOJA), MPUTOTOBIEHUIO PACTBOPOB C OIpPENENEHHON MaccoBOW JoJeit
pacTBOPEHHOIO  BEIIECTBA; IUIAHUPOBATH M NPOBOJAUTH XUMHUYECKHE OKCHEPUMEHTHl IO
pacro3HaBaHHUIO PACTBOPOB MIETOYEH U KHUCIOT C MOMOIIbI0 MHIMKATOPOB (1akMyc, GeHondranenH,
METHJIOpaHX | Jp.).



4. TemaTuyeckoe IJIAHUPOBAHUE, B TOM YHCJIE C Y4€TOM padoyeit

NnporpaMmMmsl BOCIIUTAHUA € YKAa3aHUEM KOJIUYECTBA YaCOB, OTBOAUMBIX HA OCBOCHHUE KaKI0i TeMbl

Ne | Tewma yueOHOTO 3aHsTHS, paznena | Komu | [lesTenbHOCTD yUnuTeNs C YIETOM paboueii mporpaMmbl Hudpossie pecypchbl
/n YEeCTB | BOCIIUTAHUS
0
9acoB
Paznen 1. IlepBonauansHble xumuueckue noustus (10 yacos)
1 | Xumust - BakHas 061acTh 2 - YCTaHOBJICHHE JOBEPUTEIILHBIX OTHOIIEHWH Mexay | [Iporpamma IS CO3JIaHMs
€CTECTBO3HAHHUA ¥ NPAKTHYECKOK IeJaroromMm " y4JaluMucs, CIIOCOOCTBYIOIIMX | MPE3CHTAIUH
ACATCABHOCTH HCJIOBCKA MO3UTHBHOMY BOCIPHUATHIO IIKOJbHUKaMU TpeOoBaHuii | MicrosoftPowerPoint,
U IPOCHO yUUTEIs; Online Test Pad,
2 | BewecTBa 1 XMMHMECKHE peakLiu 8 - IpMBJICYCHUE BHUMAHHUS ydamuxcs K o0cyxkaaemoii Ha | s1Knace,
ypoKe HH(OPMAINH, aKTHBH3AIMH UX MO3HABATEILHOM | BHPTYAIbHbIN TpeHaKED,
NEATENBHOCTH; POI(Poccuiickas 3JIEKTPOHHAS
mkozna) http://resh.edu.ru/
MDOIII (MockoBckas 3J1IeKTpOHHAs
mkozia) https://school.mos.ru
Baxxhelinme npeacTaBuTeNld Heopranuyeckux BemecTs (13 gaca)
3 | Bosayx. Kucnopon. Iousitue 06 1 - MPUBJICYEHNE BHUMAHHS O0yJarOIINXCS K Bupryanbhslii TpEHAXKEP
OKCHIaX. LIEHHOCTHOMY acCIIEKTYy HM3y4aeMBbIX Ha ypoKax IIporpamma JUIs CO3aHusd
MIPEAMETOB | SIBJICHUH, HHUIIMUPOBAHUE OOCYKICHUH, npesentanun MicrosoftPowerPoint,
BBICKA3bIBAaHUI CBOETO MHEHUS, BBIPAOOTKH CBOETO Online Test Pad,
JMYHOCTHOTO OTHOIICHUS K U3y4aeMbIM COOBITHSIM, AKinacc,
SBJICHUAM, JINIAM; UCTIOJIb30BAHHE BOCITUTATENbHBIX POIII(Poccuiickas JJIEKTPOHHAA
BO3MOYKHOCTEH COZIEp/KaHMs y4eOHOro mpeaMera yepes3 | ikodna) http://resh.edu.ru/
JEMOHCTPAIIMIO YYaAIIUMCS TIPUMEPOB OTBETCTBEHHOTO,
TPaXKIAHCKOTO MMOBEICHHUS, TPOSIBICHUS WnrepaktuBHas TeTpans Skysmart
YEJIOBEKOITIOOHS M JI0OPOCEPIEUHOCTH, Yepe3 moa00p MOII (MockoBckas 3JIEKTPOHHAs
COOTBETCTBYIOIIUX TEKCTOB IS YTECHHMS, 34129 IS mkona) https://school.mos.ru /
peleHus, TpoOJIeMHBIX CUTyalui A7 00CyXKICHUS B
KJacce
4 1 - IPUMEHEHNE Ha YPOKE MHTEPAKTUBHBIX (POpPM pabOThI

Bonopoa. Ilonsitue o
KHCJIOTax U COMAX

C YUCHUKAMU: UHTEIUICKTYaJIIbHBIX UI'P, JUAAKTHUYECKOIO
Tearpa il CTUMYJIMPOBAHUS [M03HABATEIIBHOMN

MOTHBAIIUN TKOJIBHUKOB; TUCKYCCHM, COACHCTBYIOITHE




y4aIyuMcsl B OOpETeHUH OIbITa BeICHHS
KOHCTPYKTHUBHOTO JHAJIOTa; TPYMIIOBON PabOThI MK
paloThI B apax, KOTOPbIE ydaT JeTel KOMaHIHOH
paboTe ¥ B3aMMOJEHCTBUIO C IPYTHMHU yUYEHUKaMU;

KonnyecTBeHHbIE OTHOIIEHUS B 4 - VHUIUHMPOBAHHE U TMOJJIEP)KKA MCCIIEOBATEIbCKOM
XUMHUH. JIESITEJIbBHOCTH IIKOJIBHUKOB B paMKax pealu3aluy UMU

WHIMBUAYAIbHBIX M TPYIIOBBIX HCCIEI0BATEIbCKUX
Bogna. PactBopel. [lonsituss 00 4 IIPOEKTOB, YTO JaCT UIIKOJIBHUKAM BO3MOKHOCTb
OCHOBaHUAX npuoOpecTH  HABBIK ~ CaMOCTOSTENIBHOTO — PELICHUs
OCHOBHBIE KJIaCChI 3 TEOPETUYECKON MpoOIeMbl, HAaBBIK T€HEPUPOBAHUSA U
HEOPTaHUYECKUX COCTUHEHU oopmienus COOCTBEHHBIX uze, HaBBIK

YBOXHUTEJIBHOTO  OTHOIIEHUS K  YYKUM  HJesM,

oopmieHHbIM B paloTax Apyrux HccienoBaTene,
HaBBIK MYOJIMYHOTO BBICTYIUICHHS TIEpe]] ayIUTOpHEH,
apryMEHTUPOBAaHUS W OTCTaWBaHHUA CBOEH TOYKHU
3peHus;

- opraHuzanus megdcTBa MOTUBUPOBAHHBIX U
SPYIMPOBAHHBIX 00YUYAIOIIMXCS HAT UX
HEYCIIEBAIOIINMMHI OJTHOKIACCHUKAMHU, JAIOUIET0 UM
COLIMAJIbHO 3HAYUMBIN OMBIT COTPYAHUUECTBA U
B3aMMHOM IOMOIIH

[Tepnonnueckuii 3akoH u [lepuonnueckas cuctema xumudeckux 31neMeHToB .M. Menneneesa.

Crpoenue aToMo

B. XUMHU

yeckas CBA3b. OKHUCIMTEILHO- BOCCTAHOBUTCIILHEIC PCaKIUU (10 I'Ia.COB)

-IIpUMEHEHNE Ha yPOKEe UHTEPAKTUBHBIX (hOpM pabOThI C
YYEHUKAMH: UHTEJUIEKTYyaJIbHBIX UTP, AUJAKTUYECKOTO
TeaTpa Uil CTUMYJIMPOBAHHUS TO3HABATEILHOMN
MOTHBAIMH HIKOJIBHUKOB; TUCKYCCHH, COJIEHCTBYIOIINE
y4alumMcsi B OOpETEHUH OIbITa BEICHUS

[lepnonnueckunii 3aK0H U 5
Ilepnoauueckas cucrema

XUMHYECKHUX 3JieMeHTOoB [[. 1.
MenneneeBa. CTpoeHue aroma
XuMHU4YECKast CBA3b. 5

OKHUCIIUTEILHO —
BOCCTAHOBUTEIbHBIE PEAKIINHI

KOHCTPYKTUBHOTO JIMAJIOTa; IPYNIOBONA pabOThl MK
paboThI B Mapax, KOTOPbIE y4aT JIeTeil KoMaHIHOM
paboTe ¥ B3aMMOJIEHCTBUIO C IPyTMMHU yUYEHUKaMU;
—BKJIIOUYEHHUE B YPOK UTPOBBIX NIPOLENYP, KOTOPHIE
MIOMOTalOT MOAAEPKATh MOTHBALMIO YYaIUXCs K
MIOJIYYEHUIO 3HAaHUH, HATAXKUBAHUIO TTO3UTUBHBIX
MEXJINYHOCTHBIX OTHOILIEHUH B KJIacce;

— OpraHM3alys HACTABHUYECTBA MOTUBUPOBAHHBIX U
SPYAMPOBAHHBIX 00YYAIOUIMXCS HaJl HEYCEeBAIOIIMMHU

Bupryanbnsii TpEHAXKEP
ITporpamma ISt CO3JIaHHSA
npesentanun MicrosoftPowerPoint,
Online Test Pad,

SIKnacc,

POIII(Poccuiickas JJIEKTPOHHAS
mikosna) http://resh.edu.ru/

MBI (MockoBcKasi 3J€KTpOHHas
ko) https://school.mos.ru /




OJHOKJIACCHUKAMH, JaroIICro

10 | Ypok — noBTOpeHHE

pelIeHHs TEOPETUIECKOM MPOOIEMBI, TEHEPUPOBAHUS H
oopMiieHns1 COOCTBEHHBIX UJIEH, YBAKUTEIHHOTO
OTHOUICHHUS K UyKUM UIesiM, 0()OPMIIEHHBIM B paboTax
JPYTUX UCCllefoBaTeNe, HaBbIK MyOIMYHOTO
BBICTYIUICHHUS MEpe]] ay IUTOPUEN, apryMEHTUPOBAaHUSA U
OTCTauBaHUs CBOEH TOUKH 3PEHUS

Bupryansnsii TpEHAXKEP
ITporpamma Ui CO3JIaHMs
npe3eHTanuu MicrosoftPowerPoint,
Online Test Pad,

SIKnacc,

POl (Poccuiickas 3JEKTPOHHAS
mkona) http://resh.edu.ru/

HUTOI'O: 68
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