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IlosicHUTeALHAA 3aNIMCKA

Hacrostimas pabouast mporpamMmma HanucaHa Ha OCHOBAHUHM CeOVIOUUX HOPMAMUBHBIX OOKYMEHMOE:

1. ®enepanbhbiii 3akoH 0T 29.12.2012 Ne 273-D3 «O06 obpa3oBanuu B Poccuiickoit @enepanumn»,

2. ®enepalbHBIl TOCYIapCTBEHHBIN 00pa30BaTeNbHBIM CTaHIAPT OCHOBHOI'O 00IIEro oOpa3oBaHuUsl, YTBEPKICHHBIN MPUKA30M
Munuctepcta o06pa3oBanus u Hayku Poccuiickoit @eaepannu ot 6 okTss0pst 2009 roma Ne373;

3. IlocranoBnenune I'maBHOro rocyaapcTBeHHoro canutapHoro Bpaua P® ot 28.09.2020 r. Ne 28 «O6 yrBepxkaeHUU
canutapubix npaBui CII 2.4.3648-20 «CaHuTapHO-3MUAEMHOJOTMYECKHE TPEOOBAHMS K OpPraHu3alisM BOCIHUTAaHUS U OOy4YEHHs,
OTJbIXa U 03/I0POBJICHUS IE€TEH U MOTOIEKUY;

4. Tlpuka3 Munnpocsemienus Poccuu ot 20 mas 2020 r. Ne 254 «O6 yrBepxkiaeHuu ¢denepansbHOTO NMEPEeUHs YIeOHUKOB,
JOTIYIICHHBIX K MCIOJIB30BAHUIO TPU peau3allid HMEIIIUX TOCYJapCTBEHHYIO aKKpEIUTAIMI0 O00pa30BaTeNIbHBIX MPOTrpaMM
Ha4YaJIbHOTO  O0IIero, OCHOBHOTO  OOIIEro, CpeaHero oOmero  oO0pa3oBaHus  OpraHU3alUiIMH,  OCYIIECTBISIOIUMHU
00pa3oBaTeIbHYI JEATCIBHOCTHY» (C ICHCTBYIONIMMHU U3MCHEHUSIMHU);

5. Tlpukaz MwunoOpHayku P® ot 04.10.2010 Ne986 «O6 yrBepkaeHuu ¢enepaibHbIX TpeOoBaHMM K 00pa3oBaTEIbHBIM
YUPEXKJIEHUSIM B YacTH MHUHHMAJIbHOM OCHAIIEHHOCTH Y4YeOHOro mpolecca U 000pyAOBaHHS y4eOHBIX TOMEIICHU»,

6. IMacnopt HanmoHanbHOro mpoekta «OOpasoBanue» (yrB. mpesuaunymom Cosera mpu Ilpesuaente P® mo crpaternveckomy
Pa3BUTHIO U HAIIMOHAIBHBIM ITPOEKTaM, MPOTOKOJ OT 24.12.2018 Ne 16);

7. TocymapctBeHHass mnporpamma Poccuiickoii ®dexnepanuu «PazBute  oOpasoBanms»  (yrB. IlocTaHoBiaeHHEM
[MpaButenbcTBa PO ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O0 yTBepKIACHHU TOCYIApCTBEHHON mporpaMMbl Poccuiickoi
deneparun «PazButne 00pa3zoBaHUSY;

8. Ilpodeccuonanbubiii crangapt «llemaror (memaroruueckas JEATEIBHOCTh B JOIIKOJIHHOM, HAYaJlbHOM OOIIEM,
OCHOBHOM 001I1eM, CpeHEM 00IIeM 00pa30BaHHH ), (BOCITUTATEIb, YIUTEIh)»;

9. Meroanueckue peKOMEHJALMU MO CO3JaHUI0 W (YHKIMOHMPOBAHHIO B 00LIe00pa30BaTeIbHBIX OpraHU3aLMIX,
PacTONIOKEHHBIX B CEJIbCKOM MECTHOCTH W MajblX TOpojaX, LEHTPOB 0Opa30BaHUs €CTECTBEHHO-HAyYHOW U TEXHOJIOTHYECKOH
HanpaBineHHocTel («Touka pocta») (YTBepKICHBI pacrnopsokeHueM MuHucTepcTBa npocserienns Poccuiickoit @eneparuu ot 12
saBapst 2021 r. Ne P-6); 10. Meronuyeckue pEeKOMEHIAMU 10 CO3JAaHUI0 H (QYHKIMOHUPOBAHHIO JCTCKHUX TEXHOIAPKOB
«KBantopuym» Ha 0a3e 00mIeoOpa3oBaTeIbHBIX OpraHu3anuil (yTB. pacnopsbkeHreM MUHHUCTEpCTBa MpocBeleHus Poccuiickoit
®enepanuu ot 12.01.2021 Ne P-4);

11. OcHoBHasi oOpa3oBaTeibHas NporpamMma OCHOBHOro ooOmero ooOpazoBanuss MBOY «llacmaptunckas COUIl um. A.T.



Kankuna».

12. O.C. T'abpuensn, U.I'. OctpoymoB Xumus. MeToauueckoe mocodue K MporneneBTuIeckomy Kypey. BBoHbIN Kypce. 7 Kiacc:
yueOHoe nocodue M: «JIpoda» 2009.

Hacrtosimas  pabouas mporpamma  pa3zpaboTaHa B COOTBETCTBUM C  OCHOBHBIMH  MOJIOXKEHHUSIMHU  (PeAepaibHOrO
rOCY/IapCTBEHHOTO 00pa30BaTENIbHOIO CTaHAApTa OCHOBHOIO oO0miero oOpa3oBaHMsl MO XUMHH, IUIAHUPYEMBIMU pe3ylbTaTaMu
OCHOBHOr0 oOmero o0pa3oBaHus 1O XUMHUHM, TpeOoBaHusimMu IlpumepHOil OCHOBHOW  0Opa3oBaTeNbHON HPOrpaMMbl U
OpUEHTHpPOBaHa Ha pabory mo ydeOHo-meToanueckomy kommiekTy Y MK IMa6puensnu O.C., OctpoymoB WU.I'., Axne6unun A.K.

OO01mas xapakTepucTHKA y4e0HOr0 nmpeamMera

B cootBerctBUM ¢ DenepanbHbIM T'OCYAapCTBEHHBIM O00pa30oBaTeIbHBIM CTAHIAPTOM OCHOBHOTO O00IIEro  00pa3oBaHUs
yyaluecss JIODKHBI  OBJIAJIETh TAaKUMHM TI03HABATENIbHBIMU  y4E€OHBIMU JACHCTBUSIMH, KaK yMeHHE (HOPMYIUPOBATH MPOOJIEMY U
TUTIOTE3Y, CTaBUTh 1IEJW W 3aJlaud, CTPOUTH IUTAHBI JOCTIKCHUS LIeJIel W PEeIIeHHs MOCTABICHHBIX 3a7a4, TPOBOJUTH IKCTIEPUMEHT U
Ha €ro OCHOBE JeJaTh BBIBOJBI M YMO3aKJIFOUYCHUS, MPEACTABIATh UX M OTCTaMBaTh CBOIO TOUKY 3peHus. Kpome aToro, yuamuecs
JOJDKHBI  OBJIAJIETh TMPUEMaMH, CBSI3aHHBIMU C OIpEJCICHUEM TIOHSATUM: OrpaHUYMBATh WX, OIHUCHIBATH, XapaKTEPU30BATh
M cpaBHUBaTh. Clen0BaTeNbHO, MPU U3YYSCHUH XUMHUHA B OCHOBHOM IIKOJIE YyYaliuecs [OJDKHBI OBJAACTh Y4YEOHBIMU JEHCTBUSMH,
NO3BOJISIOMIMMH UM JOCTHYb JIMYHOCTHBIX, MPEIMETHBIX U METAIIPeAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

[Ipennaraemasi mporpaMma NO XHMHUM PACKpbhIBAaET BKJIAJ Y4eOHOTO NpeaAMeTa B JOCTH)KEHHE Ilesieli OCHOBHOIO OOIIEro
o0Opa3oBaHus U OTNpeeseT BaKHEN e cofepKaTelbHbIe TUHUU MTPeIMeTa:

1) «BelecTBO» — 3HAHUE O COCTaBE M CTPOCHUH BEIICCTB, UX CBOMCTBAX U OMOJIOTHYECKOM 3HAUCHUH; 2) KXUMUYECKask PEaKIIns»
— 3HaHME O MPEBPALICHUSIX OJHUX BEUIECTB B IPYTUE, YCIOBHUIX MPOTEKAHUS TAKUX MPEBPAIEHUH U CTIOC00aX yIpaBlIeHUS PEaKIUsIMU,;

3)«mpUMEHEHHE BEIIECTB» — 3HAHME W ONBIT OE30MacHOro OOpalleHHs C BEIISCTBAMH, MaTepHalaMH U IPOLECCaMH,
HEOOXOIUMBIMH B OBITY ¥ Ha IIPOU3BO/ICTBE,

4) «I3pIK XHUMHH» — OTIEPUPOBAHUEC CHCTEMOW BAKHEWIIMX XUMUYECCKUX TOHATHH, 3HAHHEC XHMHUYECKOW HOMEHKIATYpHI, a
TaKXKE BIIAJICHUC XUMHUYCCKOW CHMBOJHMKOW (XHMHUYSCKUMU (HOpPMYIaMH W ypaBHCHUSIMH).

[IponeneBTHUeCcKnii Kypc MPU3BaH, UCIOJB3Yysd HHTEPEC YyYaIIUXCA K IKCIIEpUMEHTaM, cHopMUpOBaTh yMEHHE HAOIIOAATh,
JieNaTh BBIBOJBI HA OCHOBE HAOMIOJCHUHN, MOJYyYUTh MEPBOHAYAIBHBIE TOHATHS O KJIAaccax HEOPTaHWYECKHX BeIIeCTB. Pemrarh
pacyeTHhIE 3aJa4yi Ha OCHOBE HMMEIONIMXCS 3HAHWUW 1O MaTemaTuke. Tak B 6 Kilacce B Kypce MaTEMAaTHKH y4Yalluecs: penarT 3a1aqu
Ha HaXO0XJIEHUE YacTH OT IIeJIOr0, MCMOJb3ysl 3TH 3HAHMS, MOXKHO pellaTh 3ajJadyd Ha HaXOXJEHHWE MAacCOBOM JOJIM 3JIEMEHTa B
BEILIECTBE M MAaCCOBOM J0JIU BEIIECTBA B pacTBOPE.

C 2021 r. B mkone HaymHaeT (YHKIMOHUpOBATh IHEHTp 'Touka pocTa”™ €CTECTBEHHO — HAYYHOW W TEXHOJOTHYECKOM



HANpaBJICHHOCTEH, KOTOPBIM TMpeAHa3HAaueH /I peaju3aliil OCHOBHBIX 00pa30BaTeNbHBIX MporpaMM Mo xumuu. OcoOeHHoe
3HAYeHHE B TMPEMNOJaBaHUU XHMHH HMMEET INKOJbHBIH XWMUYECKHI OSKCIEPUMEHT, B KOTOPBIM BXOASAT JIEMOHCTPAIIMOHHBIN
OKCIEPUMEHT M CaMOCTOATENIbHbIE JabopaTopHble pabOThl ydammxcs Ha oOcHoBe MudpoBoil nadopatopun. Mcnoap3oBaHue
o0OpyloBaHMs B paMKax peanu3anud mpoekTa «Todka pocTa» W opraHu3anus oOydeHHEe B COBPEMEHHOM 00pa30BaTEeIbHOM
[IEHTPE TMO3BOJIAET BECTH AaKTUBHYIO COLMANBbHYIO JACSITENbHOCTh. 3J€Ch MPOBOASITCS OTKPBHITHIE YPOKH, TaOOpPaTOpHBIE pabOTHI H
MpakTUYeckrue paboThl HA OCHOBE LU(PPOBOY TabOpPaTOPHUH.

bnaromapsi BHEApEHWIO B MIKOJBHYIO TMPOTPAMMy COBPEMEHHBIX OOpa30BaTEIBHBIX TEXHOJOTHH Y MIKOJFHUKOB Pa3BHBACTCS
JIOTHYECKOE, aHATTUTHYECKOE ¥ TBOPUECKOE MBINUICHHE.

PaGouas nmporpamma BHEypOUHOI JesTENHHOCTH pa3padboTaHa A 00yJaromuxcst 7 U 8-X KJIacCOB.

Leapb yueOHOr0o Kypca 3akirodaeTcst B GopMUpOBaHUH Y 00yUAIOMIUXCS IETOCTHOTO MPECTABICHUS O

MHUpE W pPOJIM XHMUU B CO3JaHHHM COBPEMEHHOW E€CTECTBEHHOHAYYHOW KapTHHBI MHpA, B YMEHHUH OOBSICHATH OOBEKTHI U
MPOIIECCHI OKPYXKAIOMIeH NeHCTBUTEIBHOCTH, UCTIONB3YS ISl 3TOTO XMMHUYECKHUE 3HAHUSI, BUIETh U TIOHUMATh IIEHHOCTh 00pa3oBaHus,
3HAYMMOCTh XUMHUYECKOTO 3HAHWUSI [T KaXKIOTO YeI0BeKa.

JIaHHBIN KypC CTaBUT CBOEH LIEJBIO PEIICHUE CJIeIYIOIHNX OCHOBHBIX 32/1a4:

- TMOATOTOBUTH YyYAIIMXCS K BOCTIPHUATHIO HOBOTO IMPEAMETa, COKPATUTh M OOJETYUTH aJaNTallHOHHBINA NEPUOT;
- MPOOYIUTH UHTEPEC K U3YUSCHUIO XHUMHUU;

- 00YYHTH IPOCTEHUIITUM 3KCTIEPUMEHTAILHBIM HaBBIKAM,;

- chopMUpOBaTh MPEACTABICHUE O XMMUU KaK 00 HHTETPUPYIONIESH HayKe.

MecTo npeaMeTa B y4eOHOM MJIaHe
VY4eOubIil ian coctaBisieT 34 yaca, 1 yac B Hegento. Cpok peanuzanuu paboyeit yueOHON MporpaMMbl — OJIMH TO/I.



IIVIAHUPYEMBIE PE3YJIbTATBI U3YYEHUA XUMHUU

JINYHOCTHBIMH Ppe3yJbTaTaMM H3Yy4YCHHUS Kypca «Xumus» B [, 8-bIX Kjaccax SBISIETCS (QOPMHUPOBAHUE CIEIYIONUX
yMeHui: B 1IeHHOCTHO-OpUEHTAIIMOHHOM cepe:

-4yBCTBO T'OPJOCTU 34 POCCHMCKYI0 XMMHUYECKYK HAayKy, I'YMAaHU3M, OTHOIIEHHE K TPYIY, LEICYCTPEMIICHHOCTD;

-popMupoBaHHe LEHHOCTH 3J0pOBOro W Oe3omacHOro oOpa3za JKU3HU; YCBOGHHME MpaBWI HWHAMBUAYAJIBHOTO H
KOJUICKTUBHOTO O€30MacHOr0 TOBEJCHHUS B UPE3BBIYAMHBIX CHUTYALMSIX, YIPOKAIOIIUX KU3HHU U 30POBBIO JIIOJICH;

B tpynoBoii chepe:

-TOTOBHOCTbH K OCO3HAHHOMY BBIOOPY JalibHEMIIEeH o0pa3oBaTeabHON TpaekTopuu; B mo3HaBarensHo# chepe:

-YMEHHE YIPaBISATh CBOEH O3HABATEIBHOM AEATEIbHOCTHIO;

-(opMupoBaHrEe OCHOB IKOJIOTMYECKOW KYJIbTYPhI, COOTBETCTBYIOUIEH COBPEMEHHOMY YPOBHIO 3KOJIOTMYECKOTO MBIIUICHHUS,
pa3BUTHE OIbITA JKOJOTMYECKH OPUEHTUPOBAHHOM PEQPICKCHUBHO-OIICHOUYHOW M MPAKTUYECKOW JESATEIBHOCTH B >KHU3HEHHBIX
CUTYalUsIX.

B neHHOCTHO-OpHEHTAIMOHHO cdepe:

-4yBCTBO TOPJIOCTU 3a POCCHUMCKYI0 XMMHUYECKYK HayKy, T'YMaHU3M, OTHOILEHHE K TPYIY, LEJICYCTPEMIICHHOCTD;

-popmMupoBaHre LEHHOCTH 3J0pOBOro W Oe3omacHoro oOpa3za JKU3HU, YCBOCHHE MpaBWI HWHAMBUAYAJIHHOTO H
KOJUIEKTUBHOTO O€30MacHOr0 TMOBEICHHS B YpPE3BBIUAWHBIX CHUTYALUSX, YIPOKAIOIUX KU3HHU U 3[I0POBBIO JIIOJIEH;

B tpynoBoii cdepe:

-TOTOBHOCTB K OCO3HAHHOMY BBIOOPY JalibHEHIIeH 0Opa3oBaTeibHON TpaekTopruH; B mo3HaBarenbHoOM cdepe:

-YMEHHE YIPaBIsATh CBOEH O3HABATEIbHOM AEATEIbHOCTHIO;

-(opMupoBaHKEe OCHOB IKOJIOTMYECKOW KYJIbTYPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO IKOJIOTMUYECKOTO MBIIUICHHUS,
pa3BUTHE OMNBITA DJKOJOTUYECKH OPUEHTHUPOBAHHOW pPEPICKCUBHO-OIICHOUYHON W MPAKTUYECKON NESITEIbHOCTH B >KU3HEHHBIX
CUTYaLHsIX.

MeTtanpenMeTHBIMU pe3yJbTaTaMU U3YYCHUS Kypca «XUMUSA» SBISIOTCS (OPMUPOBAHUE CICAYIONINX YHHUBEPCATBHBIX
yueOHbIX nercteuit (YVY ).
. YMEHHUE CaMOCTOSITSIIEHO ONPENEIATh e CBOCr0 OOYYCHHUS, CTaBUTh B (DOPMYIHPOBATH IS CeOsl HOBBIE 3a/1a4n
B yu€0¢e M MI03HABATEIHLHON JIEATSIIBHOCTH, PA3BHBATh MOTHBBI M HHTEPECHI CBOCH TTO3HABATEIILHOW JEATSIIBHOCTH;
o YMEHHE CaMOCTOSATEIbHO IUIAHUPOBATH ITYTH JOCTHIKCHUS IIeJie, B TOM YHCJIEC ajbTepHATHBHBIC, OCO3HAHHO



BbIOMpaTh Haubosee 3pPeKTUBHBIE CITOCOOBI PEIICHUS YYeOHBIX U TO3HABATEIbHBIX 3a]1ay;

. YMEHHE COOTHOCUTh CBOM JEHCTBUSA C IUIAHUPYEMBIMH pe3yJbTaTaMHU, OCYLIECTBIATh KOHTPOJb CBOEH
NEeSATENBHOCTU B MPOILIECCE JOCTHKEHUS pPe3ysbTara, ONpenesiTbh CocoObl NEUCTBUM B paMKax MpEIOKEHHBIX YCIOBHM U
TpeOOBaHUM, KOPPEKTHUPOBATH CBOU JCHCTBUSI B COOTBETCTBHUH C U3MEHSIOLICHUCS CUTYyaIUEH;

o YMEHHE OLIEHUBATh MPAaBUJIBHOCTh BBIMOJHEHUSI y4EOHOW 3a/jau, COOCTBEHHBIE BOBMOXKHOCTH €€ PEIICHMUS;

o BJAJICHUE OCHOBAaMHU CaMOKOHTPOJIS, CAMOOLEHKH, MPUHATUS PEUICHUH W OCYIIECTBIEHUS OCO3HAHHOrO BbIOOpa
B yueOHOI U MM03HaBATENbHOM JESITeIbHOCTH;

® yMeHHe OTPEACIIATh HOHSTHS, co3iaBaTh O00O0OIIEHUS, yCTaHABIMBATh  AHAJOTHH,
KJIacCU(PULUPOBATh, CAMOCTOSITENIbHO BBIOUPATh OCHOBAHUSL M KPUTEPUU Jisl KJIacCU(UKAIMK, YCTAHABIMBATh  NMPUYUHHO-
CJIEJICTBEHHBIE CBSI3M,CTPOUTh JIOTUYECKOE PACCYXKJIECHHE, YMO3aKItOueHUe (MHIYKTUBHOE, AEAYKTUBHOE U MO AHAJIOTUH) U
JieaTh BHIBOIBI;

L4 YMCHHUC CO31aBaThb, IIPUMCHATL U Hp€06p330BBIBaTB 3HAKM U CUMBOJIbI, MOACJIM U CXCMbI IJIA PCHICHUSA y‘{€6HLIX u
IMO3HABATCJIIbHBIX 3aJ1a4,
L4 YMCHHUC OPraHU30BbLIBATH y‘IG6HOG COTPYAHHYCCTBO U COBMCCTHYIO ACATCIBHOCTL C YUYUTCJIIEM U CBCPCTHHKAMU,

paboTaTh MHAMBUAYAJHLHO M B TPYINE: HaXOAWUTh OOIEe pelleHHWe W pa3pemaTh KOHMIUKTHI HAa OCHOBE COIJIACOBAHMS
no3uiui u ydyéra HMHTEpPecoB; (HOpPMYyIUPOBaTh, APTYMEHTUPOBATHh U OTCTAUBATh CBOE MHEHHUE;

o YMEHUE OCO3HAHHO UCIOJIb30BATh PEUYEBBIE CPEACTBA B COOTBETCTBUHU C 3aJlauy€id KOMMYHUKAIUU I BbIpaXKEHUs
CBOUX YYBCTB, MBICIICH M MOTPEOHOCTEH; TUIAHUPOBAHUS U PETYILIIIUN CBOEH JEATEIbHOCTH, BIaJCHUE YCTHONW M MHUCHbMEHHOMN
pE€UYbI0, MOHOJIOTHYECKON KOHTEKCTHOU PEYBIO;

o dbopMupoBaHUE M pa3BUTHE KOMIIETEHTHOCTH B O0JIACTH HCIIOJIb30BAaHUS WH(OPMAIMOHHO-KOMMYHUKAIMOHHBIX
TE€XHOJIOTHM.

IIpeaMeTHBIMHU pe3yabTaTAMU M3YUYCHHUS Kypca «XUMHSI» SBISIOTCS (OPMHUPOBAHUE CIACAYIONINX YMEHUM!

e B mo3naBarensHOH cdepe:

e  1aBaTh OMNPEACIICHUS HW3YYEHHBIX MOHATHM. «XUMUYECKHU DJIIEMEHT», «aTOM», <HOH», KMOJEKYJa», KIPOCThIE H
CJIOKHBIE BEIIECTBA», KBEUIECTBOY», «XUMUUYECKass  (popmyna»,  «OTHOCHUTEIbHAS aTOMHas macca», «OTHOCHTEJbHAS
MOJIEKYJIIpHAsE ~ «Macca, «BAJICHTHOCTBH», «KPUCTAJUIMYECKAs  PEUIETKa», <UHAUKATOP»,  KIIEPUOJUYECKHN  3aKOHY,
«TIepUOANYECcKasl TaOIUIa», KXXUMHUYECKAs PEAKIHSI», KXXUMHUECKOE YpaBHECHUEY;

®  ONKCHIBATH JIEMOHCTPAIIMOHHBIE U CAMOCTOSITENILHO TPOBEICHHBIE XUMUUECKHUE IKCIIEPUMEHTHI;



OTHCHIBATE | pa3nuyaTh TMPOCTHIC U CIOXKHBIC BEIIECTBA, XUMUICCKUC peaknuu,
KJIacCU(UIIMPOBATH H3ydeHHBIC 00BEKTHI U SBJICHHUS,
JIeNaTh BBIBOIBI ¥ YMO3aKIIFOUCHHSI M3 HAOIIOICHUH, M3yYCHHBIX XUMUYECKUX 3aKOHOMEPHOCTEH;
®  CTPYKTYpPHpOBaTh H3yYCHHBIM MaTepual W XUMHUYECKYI0 HWH(OpMAIMI0, TMOJIYYEHHYI0 W3 JIPYIrUX HCTOYHUKOB;
MOJIETTUPOBATH CTPOCHUE TMPOCTHIX MOJICKYI;
¢ B IICHHOCTHO — OPUEHTAIIMOHHOH cepe:
® aHAIM3HPOBATH W OIICHMBATh TOCIICICTBUS UL OKpYXKaromien CpEIBIOBITOBOM |
NPOU3BOACTBEHHOU JIEATEIHLHOCTH YEIOBEKa, CBSI3aHHOU C TIepepaboTKOM BENIECTB;
e B tpynoBoii chepe:
® TMPOBOJWTH XMUMHUYECKHMH dKcnepuMeHT, B cdepe OesomacHocTH
KU3HEICATCILHOCTH

® OKas3plBaTh TIEPBYIO TIOMOIIb TPHU OTPABJICHUAX, OXKOrax W JPYTHX TpaBMax, CBS3aHHBIX C BEIIECTBAMHU U
1a60paTOPHBIM 000PYAOBAaHUEM.
OcHOBHBIE MOHATHSI XUMUH (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX NMpeAcTaBIeHnii) BIMyCKHUK HAYYHTCSI:
* OTIMCHIBATh CBOWCTBA TBEPABIX, KUIKUX, ra3000pa3HBIX BELIECTB, BBIAENAS WX CYIIECTBEHHBIC IPU3HAKH;
* XapaKTepU30BaTh BEILIECTBAa IO COCTaBY, CTPOEHHUIO M CBOMCTBAM, YCTAHABJIMBATh NMPUYMHHO-CIEICTBEHHBIE CBA3H MEXIY
JTaHHBIMU XapaKTePUCTUKAMHU BEIIECTBa;
* pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TIOHATHH «aTOM», «MOJIEKyJa», «XUMHUYECKHH D3JIEMEHT», «IpPOCTOe
BEIIECTBO», «CIIO)KHOE BEIUIECTBO», «BAJCHTHOCTH», HCIONB3Yysd 3HAKOBYIO CUCTEMY XHUMHU;
* n300pakaTh COCTaB TPOCTEHINNX BEIIECTB C TOMOLIbI0 XHMHUYECKHX (OPMYI M CYIIHOCTh XUMHUYECKUX PEaKIHH C
MIOMOIIBI0 XUMUYECKUX YpaBHEHU;
* BBIYUCIATH OTHOCHUTEIBHYIO MOJIEKYJISAPHYIO U MOJISIPHYIO MacChl BELIECTB, a TaKKE€ MAacCOBYIO JOJI0 XUMHUYECKOIO
3JIEMEHTa B CO€AMHEHUSAX /ISl OLIEHKH UX MPAKTUYECKON 3HAYUMOCTH;
* [10JIb30BAThCS J1a00PaTOPHBIM 00OPYAOBAHUEM U XUMUYECKOM MOCY/I0M;
* TMPOBOAHUTH HECIOXKHBIE XHMHUYECKHE ONBITHI M HAOJIOJEHUS 3a HM3MEHEHUSIMHU CBOICTB BEUIECTB B MpoOIecce  Uux
OpeBpalleHuii; coOMoaTh MpaBWiIa TEXHUKU O€30MacHOCTH TMpU TMPOBENCHUU HAOIIOAECHUN U ONBITOB.
BbINyCKHUK MOJYYHUT BO3MOKHOCTh HAYUYHTHCS:
* IPaMOTHO O0OpaIaThCs C BEIIECTBAMHU B TIOBCEITHEBHOM JKHU3HH;
* OCO3HaBaTh HEOOXOIUMOCTb COOJIOJECHUS MPAaBHJ SKOJIOTMYECKH O€30MacHOro TMOBEJACHHA B OKPYXKAIOLIEH MPHUPOIHON



cpene;

* MOHMMAaTh CMBICI W HEOOXOJUMOCTb COONIOJEHUS NPEANHCAHUM, MpeJaraéMblX B HWHCTPYKIUSAX IO HCIOJIb30BAHUIO
JIEKapCTB, CPEACTB OBITOBOM XUMUHU U JIP.;

* HUCTOJB30BaTh MPUOOPETEHHBIE KIOUEBBIE KOMIIETEHTHOCTH MPU BHITIOJHEHUU HCCIIEA0BATEIbCKUX MPOCKTOB MO U3YYCHUIO
CBOMCTB, CMIOCOOOB MOJIYYEHHUSI U pacTIO3HABAHUS BEIIECTB;

* pa3BUBaTh KOMMYHUKATHUBHYIO KOMIIETEHTHOCTh, HCIIOIb3Yys CpPEJICTBA YCTHOM M TMHUChMEHHOM KOMMYHMKAIMM MPU paboTe
C TEeKCTaMHM Y4YeOHMKAa W JIOMOJHUTEIBbHOW JIMTEPATypOM, CIPABOYHBIMU TaOJIWIIaMH, TPOSBISATH FOTOBHOCTh K YBAXXEHUIO WHOU
TOYKH 3pEHUS MPU OOCYKJIEHUHU PE3yJIbTaTOB BHIIOJHEHHOW pabOTHI;

* 00BEKTUBHO OIICHUBATh WMH(GOPMALMIO O BEIIECTBAX U XUMHYECKHX MPOIECCaX, KPUTHUECKU OTHOCUTHCA K

[ICEB/IOHAYYHON HHpOpMaLuy,  HEI0OpPOCOBECTHOM pekiaMe,  KacaroleWcs MCIOJIb30BaHUSA  Pa3JIM4YHBIX
BEIIECTB.
MHoroo0pa3ue XMuMH4YeCKHX peakuuil BbINYCKHUK HAYYHTCH:
. OOBSACHATH CYTh XMMHUYECKHUX MPOILIECCOB U UX MPUHIIUIHAIBHOE OTINYHE OT (PU3UUECKUX;
. Ha3bIBaTh [IPU3HAKU U YCIIOBUS NPOTEKAHUS XMMUYECKUX PEAKLUN;
. BBIABIIATH B IIPOLIECCE DKCIEPUMEHTA IIPU3HAKHU, CBUACTEIBCTBYIOLME O IPOTEKAHUY XUMUYECKON peaKkuy,;
. [IPUTOTOBIATH PACTBOPBI C ONPENEIEHHON MAaCCOBOM J0JIEW PACTBOPEHHOIO BEUIECTBA. BBIMYCKHUK MOJTYYHT

BO3MOKHOCTD HAYYHTDLCH:
¢ OpraHu30BbBIBATBH, IPOBOAUTH YUCHHUYCCKHUC ITPOCKTHI IO UCCICIOBAHHUIO CBOICTB BCIICCTB, UMCIOIMUX BAKXHOC ITPAKTUYCCKOC

3HAa4YCHUC.



Coaep:xxanne yueoHoro npeamera I'maBa |. Xumus B neHTpe ecTeCTBO3HAHUS

IIpenmer xumuu. XuMHUs — 4YacTh €CTECTBO3HAHMs. B3aMMOOTHOIICHMS Ye€IOBEKa W OKpyKarouero mupa. I[Ipeamer xumuun.
duznueckue tena u Bemecrtsa. CBoicTBa BeweCTB. [[puMeHeHne BElIeCTB HA OCHOBE UX CBOWCTB.

HabGnronenne M SKCIEpUMEHT KakK METOAbl M3y4Y€HHUs €CTeCTBO3HaHUs M Xumuu. HalOnroneHue Kak OCHOBHOW METO[
NO3HAHUSl OKpYXKalollero Mupa. YcClIoBUS TMpoBeneHus HaOmoaenus. [umoreza. DkcnepuMmeHT. BwiBoa. CrpoeHue MiiaMeHH.
JlaGoparopust u obGopynoBanue. MoxenupoBanue. Monens, moaenupoBanue. (OCOOEHHOCTH MOJEIUPOBAHMS B  Teorpaduu,
¢usuke, Ouonorun. Mogenu B Ouonoruu. Mymspku. Mogenun B Qusuke. DnexktpodopHas mamuHa. ['eorpaduueckre Mojaenu.
XUMHYECKUE MOJCIU. NpeJAMETHbIe (MOJEIM aroMa, MOJICKYJ, XMMHUYCCKHMX M TMPOMBIIUICHHBIX MPOU3BOJCTB), 3HAKOBBIC, WIIH
CHMBOJIbHBIC (CHMBOJIBI 3JIEMEHTOB, ()OPMYJIbl BEIIECTB, YPABHCHHS PEAKIIHNA).

XuMuyeckue 3HaKu U QopMynbl. XHUMHYECKUHA 3ieMeHT. Xumudeckue 3Haku. HMx o00o03HaueHue, NpPOU3HOLICHUE.
Xumuyeckue Gopmynsl  BemectB. I[Ipocteie u  crnokHble BemectBa. Munmexcel u kod@dunuentel. KadecTBeHHBIM U
KOJIMYECTBEHHBIH COCTaB BellecTBAa. XUMHUS W (U3MKA. YHHUBEPCATbHBIM XapakTep TMOJOKEHUH MOJEKYIIPHO-KHHETUYECKON
teopur. IloHATHA «aTom», «MoseKyna», «uoH». CTpoeHue BeniecTa. Kpucramimmueckoe COCTOSHUE BEIIECTBA.

Kpucrannuueckue pemetkn TBepAbix BemiectB. [uddysus. bpoyHoBckoe nBumxkenHue. BemecTBa MOJEKYISIPHOIO U
HEMOJIEKYJISIPHOT'O CTpOEHHs. ArperaTtHble cocTostHUSI BemiecTB. [loHsiTue 00 arperaTHOM cocTOsSiHUM BemiecTBa. Pusznueckue u
XUMHu4eckue sBiaeHus. ['azoo0pa3Hble, KUIKKHE U TBEpJble BelecTBa. AMOpPGHBIE BEIIECTRA.

Xumusa u reorpadus. Ctpoenue 3emun: siApo, MaHTusA, Kopa. Jlutocdepa. MuHepansl U TOpHBIE MOpoAbl. Marmaruueckue
M 0CaJ09YHbIC (HEOPraHMYECKUE U OPraHUYECKUE, B TOM YHCIIC M TOPHOYHUE) TOPOIBI.

Xumus 1 onosnorus. XMMUYECKHI COCTaB KUBOM KIIETKH: HeopraHuueckre (BoJa i MHHEPAJIbHBIE COJIM) M OpraHnyeckue (OCNKH,
JKUPBI, YIIICBOJIBI, BATAMUHBI) BellecTBa. brojorndeckas poyib BoJAbl B kUBOH kieTke. dorocuutes. Xmopodumi. buomornueckoe
3HaY€HUE >KUPOB, OENKOB, A(UPHBIX MAacCe, YIJIEBOJOB U BUTAMUHOB IS )KU3HEACSITEIbHOCTH OPraHN3MOB.

KauecTBennble peaknun B xuMuu. KadecTBeHHbIE peaklnuu. Pacno3HaBaHWE BEUIECTB C MOMOIIBbI0 KAYECTBEHHBIX PEAKIIHM.
AHanutuyeckuil curHan. OmnpenensieMoe BEIIECTBO M PEAKTUB Ha Hero. /Jemoncmpayuu: Komnekuus pa3auyHbIX MPEIMETOB WU
¢ororpaduii mnpeaMETOB U3 ANIOMHHMS JUIA WUIIOCTpallMM HAEH «CBOWCTBAa — MpUMEHEHHEe». YueOHoe o0opyroBaHUE,
UCIIOJIb3yeMoe Ha ypokax (hu3uKu, Onojoruu, reorpadun 1 XuMuu. DIeKTpodopHas MalInHa B ICHCTBHUH.

['eorpaduueckre momenu (rmoOyc, kapra). buomormyeckme wmojenu (MYJISDKA OpPraHOB M CHCTEM OPTaHOB PAaCTCHU,
KUBOTHBIX M 4yelloBeka). OU3nueckue U XMMHYECKHE MOJIETU aTOMOB, MOJIEKYJ BEIIECTB M KPUCTANIMUECKUX pemieTok. OObeMHbIe
U [IapOCTEP’KHEBBIE MOJETH BOJBI, YIVIEKHCIOTO M CEPHUCTOTO Ta3oB, MeTaHa. OOpaslbl TBEpABIX BEUIECTB KPUCTAJINYECKOTO
CTPOCHHUS.

Mopenun KpuCTaluIMYECKUX pemerok. Boma B Tpex arperaTHbIX  COCTOSHMSAX. KoJuleKnus KpUCTaJIMYECKUX H



aMopdHBIX BellecTB U u3aenuid u3 Hux. Komnekmuss muHepanoB (1a3ypuT, KOPYHI, XaJdbKOMUPUT, GaroopuT, ranut). Komnekius
TOPHBIX MOPOoJ (TPaHUT, pa3IUyHbIe POPMBI KAJIbIIUTA — MEJ, MpPamop, U3BECTHAK). KoJuiekuus roprodyux HcKomaembiX (HedTb,
KaMEHHBIN YTOJib, CJaHIIbI, TOP(D).

Jlemoncmpayuonnvie sxcnepumenmul. Hayunoe HaOmiogeHue u ero omnucanue. WM3ydenue crtpoenus minamenu. CrnupTtoBas
IKCTpaKLUA XJopoduiia U3 3€JEeHbIX JUCTheB pacTeHui. «llepenrBaHue» yriaekucioro rasa B CTakaH Ha YpPaBHOBELIEHHBIX
Becax. KauecTBeHHas peakiusi Ha KucinopoJ. KauecTBeHHas peakliys Ha YTJIEKHUCIbIH ras.

Jlabopamopnvie onvimei: PacnpocTpaHeHue 3amaxa OJEKOJIOHA, JyXOB WM JI€30Jl0paHTa Kak mnpouecc auddysuu.
HaGmtonenne OpOYHOBCKOrO JABMIKEHMSI YaCTHYEK YEPHOM TymM ToA MUKpockonoMm. J(uddysus mnepmanranata Kkaiaus B
xenaruHe. OOHapykeHHe H(QUPHBIX Macesl B anelbCUHOBOHM Kopouke. M3yueHue rpaHuTa ¢ NOMOIIBIO YBEIUUYHUTEIBHOIO CTEKIA.
Onpenenenue coaepkaHusi BoAsl B pactenud. OOHapykeHHME Macjia B CEMeHaxX TMOJCOJIHEYHHKAa U TPelKoro opexa.
OO6nHapyxeHue KpaxMajia B MIICHUYHOW Myke. B3aumopeiicTBue ackopOMHOBOUM KHCIOTHI ¢ Hoaom (ompeneneHue ButamuHa C B
pa3ndHbIX cokax). [IpomyBaHHe BBIIBIXaGMOIO BO3JyXa 4epe3 H3BECTKOBYH Boay. OOHapyXeHHE HM3BECTKOBOH BOIBI Cpeau
Pa3IUYHbBIX BEUIECTB.

Jomawnue onvimul. VI3roToBieHHE MoOJENEH MOJIEKY]T XWMHUYECKHX BelmecTB u3 I1actuiuHa. Juddysus caxapa B
Bojie. OMNBITBI C MYCTOM 3aKpBITON IJIACTUKOBOM OyThUTKONH. OOHapyKeHHe Kpaxmala B MPOJIYKTaxX MUTAHUS; 0JI0KAX.

IIpaxmuueckaa paboma Ne 1. 3HakoMcTBO ¢ jabopaTopHbiM 00OpymoBaHueM. [IpaBuia TexHHKH 6€30TACHOCTH.

Ipakxmuueckas paboma Ne 2. Habnrogenue 3a ropsiieii cBeuoi. Y CTpoMCcTBO U paboTa CIUPTOBKHU.

I'masa |l. Maremaruka B XuMuu

OTHocuTenbHass aToOMHas Macca »3JeMeHTa. MonekynspHas Macca. OrmpeneneHre OTHOCHTENbHOW aTOMHOM Macchl
XUMUYeCKuX ayeMeHToB mo Tabmuue . M. MenneneeBa. HaxoxkaeHrWe OTHOCHTENIBHOW MOJICKYJSIPHOW Macchl 1o  dopmyrie
BEIIECTBA KAaK CYMMBI OTHOCHUTEJIBHBIX AaTOMHBIX MAacC, COCTaBIAIONIMX BEIIECTBO XUMUYECKUX 3JIEMEHTOB.

[TousTHE O MacCOBOH J10JIe XMMUYECKOTO 3JieMeHTa () B CII0OKHOM BELIECTBE U €€ pacueT 1o Gopmyiie Beriectsa. Haxoorcoenue
Gopmynvl Gewecmea NO 3HAYEHUSAM MACCOBLIX Qojell obpaszyiowux e2o 3nemenmos(0/11 08yXuaco8020 u3yuenus Kypca).

Yucteie BemectBa. Cmecu. ['eTeporeHHbIe U TOMOTeHHBIE cMecH. ['a3000pa3Hbie (BO3MyX, MPUPOMHBIN ra3), xuakue (HedTh),
TBEpJIbIC CMeCH (TOPHBIC IMOPOJBI, KyJWHAPHBIE CMECH M CHHTCTHYCCKHE MOIOIINE CPEICTBA).

OObeMHas ois ra3a B cMmecu. OnpeneneHue o0beMHOM q0u rasa (@) B cmecu. CoctaB aTMOCHEPHOTO BO3/IyXa U MPUPOITHOTO
raza. Pacuer oObeMa joim ra3a B CMECH 1O €ro o0beMy W HaoOopoT. MaccoBas nosisi BemiecTBa () B pactBope. KoHIeHTpamms.
PacTBopuTenb M pacTBOPEHHOE BEWIECTBO. Pacduer Macchl pacTBOPEHHOrO BEIIECTBA IO MAacce pacTBOpa M MAacCOBOM J0JIe
PacTBOPEHHOI'O BELIECTBA.

[Tonsitue o ymcTtoM BemecTBe W mnpuMmecH. MaccoBas mons mpumecn (©) B oOpasie ucxomHoro emectBa. OCHOBHOE
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BEIIECTBO. PacdyeT Maccbl OCHOBHOIO BEIIECTBA MO Macce BEHIECTBA, COAEPIKALIETO OIPEACICHHYIO MACCOBYHO JOJIO
IIPUMECEH.

Lemoncmpayuu: Komnekuus pasnuuHbIX BUIOB MpamMopa W u3aenuid u3 Hero. CMech pEYHOro M CaxapHOro IecKa M UX
paznenenue. Komnekuus Hedptn u  HedrenmponyktoB. Kommekuust ObITOBBIX cMmeceil. Jluarpamma coctaBa armoc(epHOro
Bo3nyxa. Jlmarpamma cocraBa mnpupoaHoro rasa. Komneknus «MuHepanisl 1 TOpHBIE IOPOJIBI».

Homawnue onvimul. VI3yueHue cocTaBa HEKOTOPBIX OBITOBBIX M (DapMaleBTUYECKHUX MPENapaToB, COAEpKAIIUX
OTIPEJIETICHHYIO JIOJIK0 TPUMECEH.

llpakmuyeckas paboma Ne 3. IIpuroToBieHue pacTBopa ¢ 3aJJaHHOW MacCOBOM J0Jiel paCTBOPEHHOT'O BEIIECTBRA.

I'naga |11, SiBnenus, npoucxoasiniue ¢ BeuecTBaMu

Paznenenue cmeceil. CrnocoObl paszzienieHHss cMeced W OuMcTKa BemiecTB. HekoTopeie mpocteifmne cnocoObl pas3aesieHus
CMeceill: TpoceuBaHMEe, pa3JelieHHe CMeceil TOpOIIKOB »JKele3a U Cepbl, OTCTauBaHUE, JCKaHTalus, LeHTpUyTrupoBaHUE,
pasiesieHle ¢ MOMOUIbIO JENUTEIbHON BOPOHKH, (puibTpoBanue. @unbTpoBanue B aboparopuu, ObITY U Ha pou3BojicTBe. [loHaTHE
o ¢unstpare. Ancop6uus. Ilonstue 00 aacopOuumu u ajacopOeHTax. AKTHBHPOBAHHBIM Yrojib KaK BaXHEHIIMKA aJcoOpOeHT.
YcTpoiicTBo mpotuBorasa. JMCTHILIAIMS, WK neperonka. Juctuuisius (meperonka) Kak mporecc BbIACICHUS BEINECTBA M3 JKUIKOM
cmecu. JluctTminmupoBaHHas BoJia U 00J1acTu ee MPUMEHEHUS.

Kpucrannuzauus win BbIMapuBanue. Kpucrammmszanus 1 BblIapUBaHUE B nabopaTopun (KpUCTALITH3aTOPBI
1 ¢apdopoBble YamKu s BbIIapuBaHusA) u npupone. lleperonka nHedTu. Hedrenpoayktsl. dpakinoHHas nmeperoHka xKugaKoTro
BO3/IyXa.

XUMUYECKHE PEAKUUU. YCIOBHUS NPOTEKAHUsS MU MPEKPALICHUS XUMHUYECKUX peakuuil. XMMHUECKHE PEaKIUu Kak IPOILEcC
HpeBpalieHNs OJHUX BEUICCTB B APYyrue. YCIOBHs MPOTEKAHUS M MPEKPALICHUS XUMHUUECKUX peakinuil. COnpUKOCHOBEHHE (KOHTAKT)
BEILECTB, HATPEBAHUE.

Karanuzarop. Marubutop. YnpapieHne peakiusMi TOPESHHUS.

[Ipuznaku xuMuueckux peakuuil. IIpr3HaKM XUMUUYECKUX pEaKLHil: M3MEHEHUE I[BeTa, 0Opa30BaHUE OCaJKa, pPaCTBOPEHUE
MOJYYEHHOTO OCaJKa, BBIJCIICHUE ra3a, MOSIBJICHHUE 3allaxa, BBIACICHHUE WU MOIIOMEHUE TEIIOTHI.

Hemoncmpayuu: ®Gunbtp [loTTa. Boponka broxuepa. YcranoBka misi GuiabTpoBaHUS MO BaKkyyMoM. PecriupaTopHbie Macku u
MapiieBbie TOBsI3KHU. [IpoTtuBoras u ero ycrpoiictBo. Komteknus «HepTs u HEPTESIPOTYKTHI».

Jlemoncmpayuonnvlie skcnepumenmsl. Pas3neneHue cMecH TOpOIIKAa CEpbl M KEJIE3HbIX ONWiIoK. PazneneHune cmecu
MOPOIIKa Ccepbl M mecka. Pa3neneHne cmecu BOABI M PACTUTEIIBHOTO Macjia C MOMOUIBI0 AECIUTENbHOW BOPOHKH. [loiyuenue
JTUCTHILTUPOBAHHOM BOJBI C MOMOIIBI0 JTAOOPATOPHOW YCTAHOBKHM JUIsI TIEPETOHKHM JKHAKOCTEW. Pasnenenme cmecu mepMaHraHaTa
U JUXpoMara Kajusi CIOocOOOM KpuCTaIu3aluu. B3auMoaeHcTBHE JKENEe3HbIX ONUJIOK W TOPOIIKAa Cephl MPU HArPEBAHUMU.
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[lonydyeHue yriaekuciaoro rasza B3aMMOJEHCTBHEM MpaMopa C KHUCIOTOM W OOHapyXeHUe €ro ¢ MOMOUIbI0 H3BECTKOBOM BOJBI.
Karanutnyeckoe pasinokeHue Nepokcuaa Bojgopoaa (karamusatop —uauokcua mapranna (1V)). OOHapyxeHue pacTBOpa INEI0YU
C IOMOMUIbIO MHAUKAaTOpa. B3anmoaelcTBre pacTBOpa MEpMaHIraHata Kajius U pacTBopa JuXpomaTa Kajius C pacTBOpPOM cyib(pura
HaTpus. B3aumoneiicTBue pacTBOpa IEpMaHraHata Kajlus C acKOpOMHOBOM KucioTod. BzaumopeiicTBue xiopuaa xenesa ¢
KENTON KpPOBSIHOM COJIbIO M THIPOKCUIOM HaTpusi. B3ammopelictBue ruapokcuaa xenesa (1) ¢ pactBopom colisiHOM KHCTOTHI.

Jlabopamopnvle onvimer: AncopOuus KyKypy3HbIMHU MajJOYKaMH MapoB Maxydyux BewecTB. M3yueHnue ycTpoHCcTBa 3aKUTalKu U
IUIAMEHHU.

Lomawnue onvimoei: Pa3zneneHne CMECHM CyXOro MOJIOKA M pedHoro mnecka. OTcTaMBaHME B3BECHU MOPOILIKA ISl YHCTKHU
NOCYZbI B BOJIE U €€ JIeKaHTalus. AJcOpOLMs aKTUBUPOBAHHBIM YTJIEM KpacsUIUX BEIIECTB MENCcH-KoJbl. PacTBOpeHue B BO/I€ Ta0JIETKU
acriupuHa YIICA. IlpurotoBieHrne n3BECTKOBOM BOABI U ONBITHI ¢ HEM. M3yyenue coctaa CMC.,

IIpaxmuueckas paboma Ne 4. BeipaliuBaHue KPUCTAIUIOB COJIU (IOMALIHUN dKCTIepUMEHT). [Ipakmuueckas paboma Ne
5. OuncTKa MOBAPEHHON COJIH.

IIpaxmuueckasn paboma Ne 6. 3ydueHue mpouecca KOppo3UH xkKeesa.

I'nasa IV. Paccka3sbl no xummnu

VYyenuueckas koHpepeHus. «Boigatomuecs pycCKrue yueHbIe - XUMUKH.

Konkypc cooOmenuil yvamuxcs. «Moe m00MMOe XMMHMUYECKOE BEIECTBO» (OTKpbITHE, NoJydeHHe U 3HadeHue).KoHkypc
YUYEHNYECKUX NPOEKTOB. KOHKYpC NOCBALIEH U3YYEHUIO XUMUYECKUX PEAKIIHM.
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Kanennapno — TEMAaTHY€CKO€ IJIAHUPOBAHUE

Ne ypoka Tema ypoxka KomnnuectBo [aTa npoBeneHus
4acoB
[1o miany DaKkTHU4ECKU
Tema 1. Xumus 6 yenmpe ecmecmeosHanusl
1-2 XuMUs KaKk 4aCTh €CTECTBO3HAHUSI. 2 06.09
3-4 MeTo1pl H3y9eHHS eCTECTBO3HAHUS 2 13.09
5 IT/p Nel 1 20.09
3HaKOMCTBO C JJaOOPaTOPHBIM
6 IT/p Ne2 1 20.09
Habmronenue 3a ropsiieit cBedoi.

7-8 MopenupoBaHue 2 27.09
9-10 XUMHUYECKas CUMBOJIHKA 2 04.10
11-12 Xumus 1 husnka 2 11.10
13-14 ArperaTHble COCTOSIHUS BEIECTBA 2 18.10
15-16 Xumus u reorpapus 2 25.10
17-18 XuMust 1 OMOJIOTHS 2 08.11
19-20 KauecTBeHHBIEC PeAKIIMU B XUMHUH 2 15.11

Tema 2. Mamemamuueckue pacuemsl 8 XumMuu
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OTHOCHUTENbHBIE ATOMHBIE H 2 22.11

21-22 MOJIEKYJISIPHBIE MaCChI

MaccoBast [0ds1 XUMHYECKOTO »JJIEMEHTa 2 29.11
23-24 B CJIOJKHOM BEILIECTBE.
25-26 BeiBon mpocteiinmielt ¢opmysbl BelecTBa 2 06.12

10 MAcCOBBIM JOJISIM DJIEMEHTOB
27-28 YucThle BEIIECTBA U CMECH 2 13.12
29-30 O0BEMHAs 10JII KOMIIOHEHTA ra30BOM cMecH 2 20.12
31-32 MaccoBast 1oJ1s1 BeIiecTBa B pacTBOPeE 2 27.12
33-34 IT/pNe3. 2 10.01
«[IpuroToBienue pactBOpa ¢
3aJaHHOU MacCOBOMU JIOJIeH
PacTBOPEHHOTO BEIIECTBAY
35-36 MaccoBast 10Jis TpUMecCei 2 17.01
37-38 Pemenne 3amady W ynpaKHEHUH IO 2 24.01
TeMe «MareMaTuyecKue pacyEThl B XHMUK».
39-40 Pemienne 3amauy W ynpakHeHUIH 2 31.01
mo Teme «MareMaTH4YeCKHe pacuéThl B
XUMUNA».
Tema 3. Henenus, npoucxoosiuue ¢ eeujecmeamit

41-42 Pasgenenue cMmeceit 2 07.02
43-44 dunbpTpoBaHUE U aACOPOIHUs 2 14.02
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45-46 JucTuinsuus, KpUCTaIn3aius u 2 21.02
BbINIAPHBAHUE
47-48 OO6cyxneHne pe3yabTaToB SKCIEPUMEHTa 2 28.02
[1P 4 «BslpaliyBaHue KpUCTAJIIOB COIH».
49-50 ITP Ne 5. «OuncTKa NOBAPEHHON COJIM» 2 06.03
51-52 XUMHUYECKUE PEaKIIH 2 13.03
53-54 [Tpu3Hakyu XUMUYECKUX PEAKIHN 2 20.03
55-56  |OxHCIUTENTHPHO-BOCCTAHOBUTEIBHBIC PEAKIIMU B OBITY 2 03.04
U B Tabopatopuu
57-58 Xumu4eckas paayra 2 10.04
OO6cyxaeHne pe3ylbTaToB JJOMAITHETO
skcniepumenta [1P Ne6 «Koppo3sust MeTarioB».
59 OO0oO0IIeHNe 1 aKTyalTu3allns 3HAaHUH 110 1 17.04
TEMe.
Tema 4. Pacckasvl no xumuu
60-61 VYyennyeckass KoH(pepeHIus 2 17.04
«Bpigatoniuecss pycckue yu€Hble - XUMUKHA» 24.04
62-63 Konkypc COOOIICHUN  yJaImuxcs 2 08.05
«Mo¢ mr00MMOoe BEIEeCTBO»
64-65 Konkypc COOOILIEHUH  ydaluxcs 2 15.05
«Mo¢é mobumoe BenecTBo»

66-67 [IpoekT «XuMus B MEIULITHE» 2 22.05

68 [IpoekT «Xumus B ObITY» 1 24.05

15




JIneT KOPppPEeKTHPOBKU TEMATUYECKOT0 MJIAHMPOBAHUS

JlaTa npoBeieHus ypoKa

[To mmany | ®akTuuecku

Tema ypoka

[IprunHa KOPPEKTUPOBKHU

Crioco6 KOpPEeKTHPOBKU

CornacoBanue ¢
3am.aupeKTopa o BP
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