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IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O ITPEJIMETA
JInuHOCTHBIE pe3yJIbTAThI:

v' (opMHpOBaHHME OTBETCTBEHHOIO OTHOIICHMS K YUYEHHMIO, TOTOBHOCTH U
CIIOCOOHOCTH OOYYalOIMMXCS K CaMOpPa3BUTHIO M CaMOOOpa30BaHUIO Ha OCHOBE
MOTHBAIlMM K OOYYEHHUIO M II03HAHMIO,yCTOMYMBBIX I103HABATCIIHHBIX HHTEPECOB, a
Tak)K€ HAa OCHOBE (POPMHUPOBAHUS YBAXKHUTCIHHOTO OTHOIICHHS K TPYAY, Pa3BHTHS
OIBITa YYACTHS B COIIMAIEHO 3HAYUMOM TPYJIC;

V' (opMHpOBaHKE IETOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOMIECCTBEHHOW IPAKTHKH

v\ CIOCOOHOCTH BECTH JHMaJOr ¢ JPYTUMH JIFOABMH M JOCTUTaTh B HEM
B3aMOINIOHUMAaHUS;
v yCBOEHHE MPaBUII UHIUBHIYaIBHOTO U KOJUICKTHBHOTO 0E€30IIaCHOTO IOBEIEHUS;

v' (opMHpOBaHHE  OCHOB  OJKOJOTMYECKOM  KYJIBTYPHI,  COOTBETCTBYIOILEH
COBPEMEHHOMY YPOBHIO 3KOJIOTUYECKOIO MBIIUIEHUS, PA3BUTUE OIBITA SKOJIOTHYECKU
OpPUEHTUPOBAHHON pe(ICKCUBHO-OLICHOYHOM M MPAKTHUUECKON JEeATCIIbHOCTH B

JKN3HCHHBIXCUTYAlHAX.

MeTanpeamMeTHbie pe3yJbTaThl:

e popMUpOBaHUE TEPBOHAYAIBHBIX CHUCTEMATU3UPOBAHHBIX TMPEACTABICHUNA O
BEIIECTBAX, WX MPEBPALICHUAX M NPAKTUYECKOM IPUMEHEHUHU; OBJIAJICHUE
MOHATUMHBIM alllapaToM U CUMBOJIMYECKUM S3bIKOM XUMHUH;

® OCO3HaHUE OOBEKTUBHON 3HAYMMOCTH OCHOB XUMHUYECKOM HayKM Kak o0JacTu
COBPEMEHHOI0 €CTECTBO3HAHUS, XHWMHWYECKUX MPEBPALLCHUNA HEOPraHUYECKUX U
OPraHUYECKUX BEIIECTB KaK OCHOBBI MHOTHX SIBIICHUM JKMBOM M HEKHUBOW NPUPOIBI;
yTITyOJIeHre IPEICTABIICHU 0 MAaTEPUAIBHOM €NHCTBE MUPA,

® OBJIAJICHIUE OCHOBAMU XMMHYECKOW IPAMOTHOCTH: CTIOCOOHOCTHIO aHATTU3UPOBATH U
O0OBEKTUBHO OIICGHUBATh >KU3HCHHBIC CUTYallMM, CBSI3aHHBIE C XHMHUEW, HaBBIKAMU
0e30macHOr0 OOpaIleHus C BEIECTBAMH, WCIIOIB3YEMBIMH B TOBCEIHEBHOWU KU3HH,
YMEHHMEM aHaJu3UpOBaTh M TUIAHUPOBATh HKOJOTMYECKHM OE€30MMacHOE IMOBEACHUE B

LESAX COXPAaHEHHUsI 3J0POBbS U OKPYIKAIOIIEH Cpebl;



¢ (hopMHpoBaHNE YMEHUN yCTaHABIMBATh CBA3M MEXIy peajbHO HAOII0IaeMbIMU
XUMUYECKUMU SBJICHUSIMU U TIPOLIECCAMHU, MPOUCXOISIIMIMU B MUKPOMHUpPE, OOBACHSTH
IPUYUHBI MHOTOOOpa3usl BEWIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOEHUS, a
TaKXe 3aBUCUMOCTb IPUMEHEHNSI BEIECTB OT UX CBOMCTB;

® IpUOOPETEHNE ONBITA HMCIOJIb30BAHUS PA3IMYHBIX METOJOB W3YYEHHUS BEILECTB:
HAOMIOJICHUST 3a WX TMPEBPAIllCHUSMU TMpPH TPOBEACHUU HECIOXHBIX XUMHUYECKHX
IKCIIEPUMEHTOB C MCIIOJIb30BaHUEM Ja00paTOPHOTO 000PYIOBAaHUS U IPHUOOPOB;

e (hopMHpOBaHHE TMPEACTABICHUNA O 3HAYCHUH XUMHYECKOW HAyKH B PEIICHUU
COBPEMEHHBIX HKOJIOTMYECKUX MPOOJIEM, B TOM YKCIIE B IPEIOTBPALLICHUN TEXHOTE€HHBIX

H 3KOJIOTHYCCKHX KaTaCTPO(b.

IIpeaMeTHbIE pe3y/abTAThI:

Y4eHUK HAYYHMTCH:

* npaBwia Th npu paboTe B XUMUUECKOM TaOOpaTOpUU;

* OTIIEpAllMY XUMHUYECKOT0 IKCIIEPUMEHTA;

* YCTPOMCTBO MPOCTEUIINX XUMHUUECKUX TPUOOPOB;

* OTJINYUTENbHbIC TPU3HAKU BEIIECTB U buznyeckux Tei;, (UINYECKUX U
XUMUYECKUX SIBJICHUI;

* BEIIECTBA, HaWOOJIEe YACTO HCIOJIb3yEMbIE UYEJIOBEKOM B PA3JIMYHBIX 00JIACTAX
(ObITY, MenMIIMHE, CEIbCKOM XO3iWCTBE, CTPOUTEILCTBE, MapdoMepuu U Jp.), H
HKOJIOTUYECKHUE MOCIEACTBUS UX PUMEHEHUS.

Y4eHUK NMOJyYUT BO3MOKHOCTh HAYYUThCS:

* oOpamiatbcsi ¢ JabOpaTOpHBIM OO0OPYOBAHHEM, COOJIOIATh MpaBUIa TEXHUKU
0€30MacHOCTH MPH BHIMIOJTHEHUU IPAKTUYECKUX padOT U JOMAIIIHETO SKCIIEPUMEHTA;

* UCTIOJIb30BaTh ~METOJI HAOIIOJICHUS] TPU  BBIMIOJHEHUW PA3JUYHBIX BUJIOB
MPAKTUYECKUX 3aTaHUN

* HarpeBaTh BEIIECTBA, TPOBOIUTH (DUILTPOBAHUE U BHIMIAPUBAHME;

* IPOBOJAUTH MPOCTEUIINE UCCIIEIOBAHUSA CBOKICTB BEILICCTB

* 0pOPMIISITH PE3yJIbTATHI HAOIIOICHUI U TTPOBEACHHOTO IKCIIEPUMEHTA

* YMETh BBIOMpaTh CHOCOO pa3ziesieHusi cMeceid Ha OCHOBAHWM 3HAHUU O pa3Inyuu
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CBOMCTB BEIIIECTB;

* TOTOBUTH BOJHBIC PACTBOPHI;

* pacIiO3HaBaTh KUCJIOTHI U MIETOYH UHIUKATOPAMHU

* ICII0JIH30BaTh MPUOOPETEHHBIE 3HAHUSA M YMEHHS B MPAKTUYECKOUN JIEATEIIBHOCTH U
MMOBCEIHECBHOM KU3HHU

* paboTaTh UHAUBUIYAIBHO, B Iapax, TPYIIAaX, UCIOIL3YsI HOJYyYCHHbIC 3HAHUS

* 00J1a71aTh HaBBIKAMHU PAa0OTHI C PA3IUYHBIMU BUJAMU HMCTOYHHUKOB HH(POpPMAIUU:

JUTEPATYPOU, cpeacTBamu MIHTEepHETa, MyIbTUMEANITHBIMH ITOCOOHSIMHU.

COAEPKXAHUE YYEBHOI'O ITPEAMETA



Tema 1.Xumus B uentpe ecrectso3Hanms (11 gac).

Xumus - yacmv ecmecmeo3HaHUsL.

B3anMmooTHOIIEHN YeNOBEKA U OKpyxaromiero mupa. [Ipenmer xumun. Ouznueckue
Tena v BemecTBa. CBOICTBA BEMIECTB U UX IPUMEHEHUE HA OCHOBE UX CBOMCTB.

Habnioodenue u sxcnepumenm kax memoosl uzyienus eCmecmeo3HaAHUsA U XUMUU.

Habmrogenne kak OCHOBHOM MeETOJA TO3HAHUS OKPYXAIOUIEro MHpa. Y CIOBUS
npoBefeHUsT HaOmoneHus. [unoreza. DkcnepumeHT. BpiBoa. CTpoeHHe TIaMeHHU.
JlaGoparopus u 060pyI0BaHUE.

Mooenuposanue.

Mopnenbs, monenupoBanue. OCOOCHHOCTM MOJIEIUMPOBAHMS B Teorpaguu, (Qu3Mke,
ouonoruu. Mogenu B Ouosoruu. Mymspku, moaenu B ¢usuke. ['eorpaduueckue
MOJIeNI. XUMUYECKHE MOJIENIH: MPEIMETHBIE, 3HAKOBBIE UJIH CUMBOJIbHBIE.

Xumuueckue 3Haxu u hopmyusi.

XUMHYECKUN dJIeMEHT. XUMHUYECKHMe 3HaKh, HMX O0003HA4YCeHHE, MPOU3HOIICHUE.
Xumuueckrue ¢Gopmysbl BemecTB. [IpocTeie M CIOXKHBIE BEIIECTBA HMHJIEKCHI U
kod(durrenTs. KauecTBeHHBIN M KOJTMYECTBEHHBIN COCTaB BEIECTBA.

Xumus u gpusuxa.

[TonsiTust «aTtom», «MoiieKysa», «uoH». CtpoeHue BemecTBa. Kpucramimueckoe
cocTOsiHME BelecTBa. Kpucrtaimmueckue pemeTkd TBepAblX BewiecTB. Auddysus.
BpoyHoBckoe nBHkeHue. BeliecTBa MOJEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUSI.

Aepecamnvle cocmosaHus 8eujecms.

[Tonsitue 00 arperaTHOM COCTOSIHUU BeliecTBa. Dusndeckrue U XUMUYECKUE SIBJICHUS.
["a3000pa3Hble, )KUIKHE U TBEP/bIC BellecTBa. AMOP(HbIE BEIIECTBA.

Xumus u eeoepaghus.

Crpoenue 3eMiu: sapo, MaHTus, kKopa. Jlutochepa. Munepasbl U TOpHBIE TOPOIBI.

Xumus u buonocus.

XUMHUYECKUM COCTAB KUBOW KJIETKU: HEOPraHWYECKHE W OPraHUYECKHE BEIIECTBA.

buonorudeckass posib  Bojabl B kuBOM  kjeTke. dorocuHTte3.  Xiopodul.



buonornyeckoe 3Ha4YeHHUE KHUPOB, 6€J'IKOB, YIJI€eBOAOB W BHUTAMHHOB  JIA
KUBHCACATCIbHOCTH OPraHnu3MOB.

Kauecmesennvie peakyuu 6 XuMuu.

KauecTtBeHHBIC PCaKIuu. Pacnio3naBanune BCIICCTB C IIOMOIIBIO Ka4YCCTBCHHBLIX
peaKHHﬁ. aHAJIMTUYECKUM CUTHAJI, OIIpCACIIICMOC BCIICCTBO U PCAKTUB HA HETO.

Tema 2.MaTemaTtuka B xumum (11 gac).

OmHocumenvHas amomMHas U MOJEKYIAPHAS MACCHI.

OTHOcuTENbHAsT aTOMHAs macca 3JieMeHTa. ModekyiisipHas Macc. OmnpeneneHue
OTHOCHUTEIIbHOM aTOMHOM Macchl 3sieMeHToB 1o IICXD JI.1. Menneneea. Haxoxaenue
OTHOCHUTEIBLHON MOJICKYJISIPHOM Macchl o (popMyJie BellecTBa.

Maccosas 0ons snemenma  ClOHCHOM Gelyecmae.

[ToHsiTHE O MAcCOBOM [I0JI€ XUMHUYECKOTO JJIEMEHTA B CIIOKHOM BEILIECTBE U €€
pacuert 1o ¢hopmyJie BelIecTBa.

Hucmeole gewjecmsa u cmecu.

Yucteie BemectBa. Cmecu. ['ereporeHHble W roMoreHHnle cMecd. ['azoo0pasHsble,
TBEPABIE CMECH.

Obvemnas 0oas 2aza 6 cmecu.

Onpenenenune o0beMHON noiu raza B cMecu. CoctaB aTMOC(EpPHOro BO3AyXa U
npupoaHoro raza. Pacuer o6beMa 051 ra3a B CMeCH 10 ero 00beMy, 1 Ha000pOT.

Maccosas 0ons eewgecmea 6 pacmeope.

MaccoBas gons BemectBa B pactBope. KonuneHtpamus. PactBopurens u
pPacTBOPEHHOE BEWIECTBO. PacueT Macchl paCTBOPEHHOIO BEIIECTBA 10 MACCE PacTBOpaA
Y MacCOBOU J10JI€ PACTBOPEHHOIO BEILIECTBA.

Maccoeas dons npumeceti.

[lonaTie 0 YKCTOM BeIIECTBE W MpuUMecu. MaccoBas J0js NMpUMECH B oOpasiie
ncxogHoro BemiectBa. OCHOBHOE BelIecTBO. Pacuer macchl OCHOBHOTO BEIIECTBA IO
Macce BEIIECTBA, COAECPKALIETO ONMPEAECIEHHYIO MaCCOBYIO JIOJIF0 IPUMECEH.

Tema 3. SAABaenusi,npoucxoasimue ¢ Bemecreamu (11 gac).



Pazoenenue cmeceil.

CriocoObl pasfeneHus cMeceid W O4YhcTKa BemlecTB. PMIbTpoBaHHE. ACOPOIHSL.
[TonsitTue 00 aacopOuuu M aacopOeHTax. AKTUBUPOBAHHBIM yroyb Kak Ba)KHEUIIUH

afacopOeHT. Y CTpONCTBO MPOTUBOra3a.
Jucmunnayus unu nepe2oHka.

Juctmsiudst  Kak  OpoLEecC  BBIACICHHUS  BEHIECTBA W3 JKUAKOW  CMECH.
JuctwinvpoBaHHass Boja H  o0nactT ee mNpuMeHeHusd. Kpucramwmuzauus wid
BblllapuBaHue. Kpucramimzamuss W BbllIapMBaHUE B JIA0OpaTOpUU U MPHUPOJIE.

[Teperonka nedgtu. Hegrenpoaykrel. @pakunoHHas IEPETOHKA KUIKOIO BO3AyXa.
Xumuueckue peakyuu. Ycinoeus npomexanus u npexpawjeHus XuMuieckux peakyuu.

XUMHUYECKHE PEAKIUH KaK MpPOLECC MNPEBPAIlCHUs OJHUX BEUIECTB B JIPYTHE.
YcmoBusi TPOTEKaHMWsT M TMPEKPAIICHUS XUMHYECKHX peakuuid. CONpUKOCHOBEHHE

BellecTB, HarpeBanue. Katanuzatop. MHruoutop. YnpasieHue peakuusMu TOPEHHUS.
Ipusnaxu xumuyeckux peaxyui.

[Ipy3Hakm XUMHUYECKHMX pEaKUuid: HM3MEHEHHE IIBeTa, O0Opa3oBaHHE OCaJIKa,
pPacTBOPEHHE TOJIyYEHHOI'O OCAaJIKa, BBIACICHUE ras3a, IMOSBJICHHUE 3araxa, BBIACICHUE

WK IIOTJIOCHUEC TCIIJIOTHI.

Tema 4.Paccka3sbl mo xumum (2 uac).YVuenuueckas xongepenyus. «Boiparonecs
pycckue yueHble-xuMukm». O xu3Hu u gearenbHoctd M.B. Jlomonocosa, JI.H.

Menneneena, A.M. bytnepoBa, Ipyrux 0T€4eCTBEHHBIX U 3apyOEKHBIX YUCHBIX.

TEMATHUYECKOE IINTAHUPOBAHHUE
7 KJIACC



Ne Tema ypoka Komnuec
TBO 4acOB
Xumus B HEHTPe eCTeCTBO3HAHUS 11

1 XUMHS KaK 4acTh €CTeCTBO3HaHuUs. | I[penmer xumun

2 Habmronenue u 3KCrepuMeHT KaK METO bl H3YUCHUS 1
€CTECTBO3HAHHUA U XUMHHU

3 [IpakTrueckas paboTa 1o Teme: «3HaKOMCTBO C 1
nabopaTopHbIM o0opynoBanueM. [IpaBuia TeXHUKH
0e30I1acHOCTH»

4 [IpakTuyeckas padota o teme: «Habmonenue 3a ropsieit 1
CBEUOH. YCTpOICTBO U paboTa CIIMPTOBKU»

5 MoaenupoBaHue 1

6 XHUMHYECKHUE 3HAKH U (POPMYIIbI 1

7 Xumust v pusrka 1

8 ArperatHoe COCTOSIHUE BEILIECTB 1

9 Xumus 1 reorpadus 1

10 Xumusa u OnoJIorus 1

11 KauecTBeHHbBIC peakliMu B XUMUHU 1

MareMaTHKAa B XUMHH 10

12 OTHOcHUTENbHAS aTOMHAs U MOJIEKYJISIpHAs. MAaCChI 1

13 MaccoBast 10J1s DJIEMEHTA B CJIOKHOM BEIIECTBE 1

14 Pemenue 3anau. Haxoxnenue opmyibl BelecTBa Mo 1
3HAYCHUSM MAaCCOBBIX JI0JICH 00pa3yIoOIIUX €ro AIEMEHTOB

15 YucThie BENeCTBA U CMECH 1

16 O0OBeMHas 1014 ra3a B CMECH 1

17 MaccoBast 70Jis1 BEIIECTBA B PacTBOPE 1

18 ITpakTrdeckas pabora 1o Teme: «IIpuroToBieHue pacTBopa 1
C 3aJJaHHOM MAaCCOBOM JI0JIEV PACTBOPEHHOTO BEILIECTBA»

19 MaccoBas 10Jig npumecei 1

20 Pewenue 3amay u ynpaxHeHnuil no reme: «MaTemaTuka B 1




XUMHNN»

21 O6ob6mmaronuii ypok mo teme. «MaTreMaTrka B XUMHH 1
SIBneHnsi, MPOUCXOsIIIIUE C BelIeCTBAMU 11
22 Paznenenue cmeceii. CiocoObI pa3aeneHus cMecei 1
23 duabTpoBaHUE 1
24 AncopOrus 1
25 JIacTrIISIIIS 1
26 [IpakTudeckas pabora 1o Teme: « BeipamuBanue 1
KPUCTAJJIOB COJIM»
27 [IpakTruueckas padora no teme: «O4ncTKa NOBapEHHOU 1
COJI»
28 XHUMUYECKHE PEAKIUN. Y CIIOBUS IPOTEKAHUS U 1
MPEKPAICHUS XUMHYESCKUX PEaKITHA
29 [Ipr3HaKK XUMUYECKUX PEAKIIUI 1
30 O6cyxnenue pe3ynbraroB [IpakTuueckas pabora 1o Teme: 1
«M3ydenne mporecca KOppO3UHU KeIe3a»
31 OO6o01IeHue 1 aKTyain3aius 3HaHU 1Mo Teme: «SIBieHus, 1
MIPOUCXOISAIINE C BEIIECTBAMIDY
32 OO6o0maronuii ypok mo TemMe: «SIBIeHus, TpOUCXOISAIINe C 1
BEIIECTBAMIU
Paccka3bl o xXumuu 2
33 Yyennueckas koHpepeHus «Briaromuecs: pycckue 1
YYEHbBIC-XUMHUKI)
34 Hrorosoe 3anstue no teme: «Ee BennuectBo Xumush» 1
35 Ntoromslit ypok 3a roj 1
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