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HasBaHue nporpammbl: Nporpamma oMNoAHUTENIbHOTO 06pa3oBaHUA «YANBUTENbHAA XMMUA» aA 8-9
KJ1aCCOB C UCMO/Ib30BaHNEM 060pyA0BaHMA LieHTpa «TOYKa pocTar.

Bua nporpammbl: B pamMKax NpoeKTa « Touka pocTa».

dopma obyueHuUs: o4Has.

YpoBeHb ocBoeHUA: 6a3oBbIl 1 roa.

Bo3pact obyuatowmxca: 14-16 ner.

MonHaa npofo KMTENbHOCTL Nporpammel: 1 rog, 34 yaca B rog, 1 4ac B Hegento.
HanpaBneHHOCTb: eCTeCTBEHHO-Hay4YHas.

A3bIK 06y4yeHUuA: pycckuit.

Pa6ouas nporpamma gononHUTeNbHOro o6pasoBaHua
«YauBuTeNbHaaA XMMUA»
AnA 8-9 Knaccos ¢ ucnonb3oBaHnem 06opyaoBaHuA LeHTpa «TouKa pocta»

Ha 6ase ueHTpa «Toyka pocTa» obecneumBaerca peanusauma ob6pas3oBaTeNbHbIX MNPOrpamm
€CTeCTBEHHOHAYy4YHOM UM TEXHONOrMYEecKOM HamnpaBieHHOCTeN, pa3paboTaHHbIX B COOTBETCTBUMM C
TpeboBaHMAMM 3aKoHOAATENbCTBA B chepe obpa3oBaHMA U C YYETOM pekomeHaauuin deagepanbHOro
onepartopa y4ebHoro npeameta «Xnumua».

Paboyas nporpamma coctaBneHa Ha OCHOBE C/IeAYIOWMX JOKYMEHTOB!

e ®epepanbHbIi 3aKoH 0T 29.12.2012 Ne 273-93 «06 obpasosaHun B Poccuiickoint deaepaumm».

® Pabounx nporpamm. NMpegmeTHas NMHUA ydyebHnKoB MabpuenaH O.C., 8-9 Knaccsl.

e depepanbHOro 3akoHa «06 obpasoBaHumM B Poccuitickoit Pepepaumm» Ne273-03 ot 29 aekabpa 2012.

e [pMMepHOI NporpaMmmbl OCHOBHOrO 0bLLero o6pasoBaHMNa No XMMKMK AaA 8-9 KNaccos, AONYLLEHHasA
JenapTameHTom 06pa3oBaTebHbIX NPOrpamMm 1 CTaHZapToB obwero obpasosaHua PO.

e depepanbHOro nepeyHs y4ebHMKOB, PEKOMEHAOBAHHOrO (AonylweHHoro) MUHKUCTEPCTBOM
06pa3oBaHUA M Haykn PP K ncnonb3oBaHMio B 06pasoBaTeibHOM npouecce B 06uieobpasoBaTenbHbIX
yUpeKAEeHUAX.

e TpeboBaHMI K pe3y/sbTaTaM OCHOBHOro obuwero obpa3oBaHuA, NpencTaBAeHHbIX B denepasibHOM
rocyaapcrseHHom ob6pa3oBaTe/ibHOM CTaH4apTe 06Lero o6pasoBaHNA BTOPOro NOKoNeHUA. B HUX TaKKe
YUMTBIBAIOTCA UAEN Pa3BUTMA M GOPMMUPOBAHUA YHUBEPCAbHbIX Y4ebHbIX AEACTBUA ANA OCHOBHOMO
obuero obpasoBaHus.

e MeToauyeckme peKkomeHZauuMyM NO opraHusauum obpas3oBaTe/ibHOM LEeATENbHOCTM HA YPOBHE
OCHOBHOro obuiero M cpegHero obuiero obpasoBaHus B 06We0bpa3oBaTe/IbHbIX OpPraHU3aLUAX
MypmaHcKoi obnactu 8 2021/2022 yye6Hom roay

* MeToanuyecknx pekomeHaaumii MMHUCTEPCTBA NpocBeLeHna Poccuiickoi Pepepaunn no «Peannsaumn
06pa3oBaTe/IbHbIX NPOrpPamMmm ecTecCTBEHHOHAYYHOM W TEXHONOTMYECKOW HanpaBAeHHOCTEN MO XMMUK C
ncnosb3oBaHMem obopyaoBaHusA LeHTpa «TouKa pocTa» (yTBep:KaeHbl pacnopsa:keHnem MuUHUCTEPCTBa
npoceelleHna Poccuiickoint deaepaumm ot 12 AHBapa 2021 r.Ne P-6).



Yue6Ho-meTogUuuecKkoe obecneueHne Kypca XMMuUmM OCHOBHOM 06L,e06pa3oBaTeNnbHOM LKOAbI
1. Fabpuenan O.C. Xumus: 8 KA.: yueb. ans obuweobpasosar. yuperkaeHun — M.: NMpoceeweHne, 2021.

2. MabpuenaH 0.C. Xumus. 9 knacc. PrOC: yyeb. ana obuweobpaszosat. YuperageHnin — M.:
MpoceeleHune, 2021.

3. XumusaA: 8 KAn.: 3NEKTPOHHOE NPUIONKEHNE K YUEOHUKY.
4. XMus: 9 KN.: INEKTPOHHOE NPUNOXKEHUNE K YYEOHUKY
5. neKkTpoHHble 0bpa3oBaTe/ibHbIe Pecypcbl.
MepeyeHb AOCTYNHbIX UCTOYHUKOB HPOPMaLUU

B pasgene npeacrtaBsieH CNMCOK KHUT U CCbIZIOK Ha caliTbl, B KOTOpbIX 6osiee nogpobHO OcBelleHbl
pa3NnyHble acnekTbl paccMaTpMBaemMbiX BOMNPOCOB. MX MOMKHO PEKOMEHAO0BaTb KaK YuuTento, Tak U
obyyaembim, NPOABUBLLMM UHTEPEC K M3yHaeMol Teme.
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pegakumsa dusmkomaTematTmyeckom autepatypbl,1980.— 128 c., nn.— (bubamoteuka «KBaHT»)

16. XomueHko T.M., CesBactbaHoBa K. W. OKMCANUTENbHO-BOCCTAHOBUTE/bHbIE peakunn.— M.:
MpocseweHmne, 1989.— 141 c.

17. dHumKknoneamna ans aetein.T.17. Xumua / Tnas.pen.B. A.BonoauH, sea.Hayd.pea.N.JleeHcoH.— M.:
ABaHTa +, 2003.— 640 c.

18. 9pTMMmo/1.Boaa: KHUra 0 camom BaxKHOM BelLecTse B mupe: nep.c ¢uH.—M.: Komnac 'mg, 2019.— 153
c.

19. YepTtros W.H., }ykos M. H. XumMnyecKkunit skcnepmmeHT C ManbiMU KOAMYECTBAMM peakTnsoB. M.:
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21. Cant ®UHWN. OTKpbITbIV BaHK 3agaHK A GOPMUPOBAHUA €CTECTBEHHOHAYYHOM rPaMOTHOCTU.
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

22. Cavt EguHan Konnekuma umdpoBbix 06pa3oBaTeibHbIX PeCcypCcos.
http://school-collection.edu.ru/catalog.

23. Cant ®PepepanbHbI LEHTP MHPOPMALMOHHO-06pa3oBaTe/IbHbIX PECYPCOB.
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B obyuyeHun xummnmn 6onblIOE 3HAYEHNE MMEET IKCNEPUMEHT. AHANM3MPYA pe3yabTaTbl NPOBEAEHHbIX
ONbITOB, y4alLnecs ybexxaatoTca B TOM, YTO T€ UK UHble TEOPETUYECKUE NPeACTaBeHUs COOTBETCTBYIOT
AN NPOTUBOPEYAT PeanbHOCTU. TONIbKO OCYLLECTBAAA XMMUYECKUIA IKCNEPUMEHT MOXKHO NPOBEPUTH
[0CTOBEPHOCTb MPOTrHO30B, CAEMAHHbIX HAa OCHOBAHWMM Teopun. B npouecce skcnepmmeHTanbHOM paboTbl
yyalmecs npuobpeTatoT OnbIT NO3HAHMA PEasbHOCTU, ABAAIOWMIACA BaXKHbIM 3TanoMm GOpPMUPOBaAHUS Y
HUX ybexaeHnn, KoTopble, B CBOKO 04epeab, COCTABAIOT OCHOBY Hay4YHOr0O MUPOBO33PEHMS.

BHeapeHue obopyaoBaHUA undposoi nabopatopum LeHTpa «TodKa pPocTa» MO3BOIUT KayecTBEHHO
N3MEHUTb NpoLecc 06yyYeHUsa XMMUU. KonnyecTBeHHbIe SKCNEPUMEHTbI NO3BOAT NOJy4aTb 4OCTOBEPHYHO
MHPOPMaLMIO O MPOTEKAHUN TEX U UHBIX XMMUYECKMX MpoLeccax, O CBOMCTBAxX BellecTB. Ha ocHoBe
NO/IYYEHHbIX 3SKCMNEPUMEHTaIbHbIX AaHHbIX 0byyaemble CMOTYT CaMOCTOATENbHO [AenaTb BbiBOApbI,
0606Wwatb pes3ynbTaTbl, BbIABAATbL 33aKOHOMEPHOCTM, YTO OAHO3HA4YHO 6yaeT cnocobcTBOBaATHL
NnoBbIWEeHNI0 MOTUBaUUn O6y‘-IeHWFI LUKOJIbHUKOB.

[ns nsyyeHuns npeameTa «XMMUA» Ha 3Tane OCHOBHOro obuiero obpasoBaHuA oTBoguTCA: 8 Knacc —68
yacos; 9 knacc —68 yacos.

[aHHas paboyas nporpamma AONOJIHUTENbHOrO 06pa3oBaHUA obecneynBaeT yCcBOEHME YYaLMMMUCA
BaXKHEMLIMX XMMWUYECKMX 3aKOHOB, TEOPUIA U NOHATUI; GopmMUpyeT NpeacTaBleHne O POAM XUMUKU B
OKPY’KalOLWEM MUpPEe U XKM3HM YenoBeKa. [pyM 3TOM OCHOBHOE BHWMMAaHWE YAENsAeTca CyWHOCTU
XMMUYECKUX PEAKLMIA U METOLAM UX OCYLLECTBEHUS.

OAHMM M3 OCHOBHbIX NPUHUMNOB NOCTPOEHUA nporpammbl ABAAETCA NPUHUMN  OO0CTYNHOCTU.
3KCI'IepMMeHTaI1beIe AaHHble, Noay4YeHHble yYallMMUCA NPU BbINOIHEHUN KOMYECTBEHHbLIX ONbITOB,
NO3BOJIAKOT Yy4YalWMMCA CaMOCTOATE/IbHO [AesiaTb BbiBOAbl, BblIAB/IATL 3aKOHOMEPHOCTW. MNoaxopapbl,
3a/10X)KeHHbIE B codepxaHuUe nporpammbl Kypca, CO34aloT H606X0,CI,I/IMbIe ycnosuna gnAa CUCTEMHOIO



YCBOEHMA YYaLMMMCS OCHOB HayKK, ana obecneyeHns pa3BmBatoLWEero U BOCNMTLIBAOLWLErO BO34eNCTBUA
06y4eHMA Ha INYHOCTb yyalLerocs. Popmupyemble 3HaHWUA AOMKHbI CTaTb OCHOBOW CUCTEMbI YHEXAEHUI
LUKO/IbHUKA, LEeHTPaIbHbIM AAPOM €ro Hay4HOro MMPOBO33PEHNA.

Ha 6a3e ueHTpa «Touyka pocTta» obecneyMBaeTca peanmsauma o6pasoBaTe/ibHbIX MPOrpamm
ecTecTBeHHOHay4YHOM W TexHO/IOrMYecKol HanpaBneHHoCcTel, pa3paboTaHHbIX B COOTBETCTBUM C
TpeboBaHMAMM 3aKoHOAATENIbCTBA B chepe ob6pas3oBaHMA U C YYETOM pekomeHaaunin PeagepanbHoro
onepaTopa y4yebHoro npegmeTta «XMMmna».

Mporpamma AONOAHUTENbHOTO 06pa3oBaHWA MO3BOAET MHTErPUPOBaTb peannsyemble MNOAXOApbl,
CTPYKTYPY U cofepaHue Npu opraHnsauum obydyeHus xmmum B 8—9 Knaccax, BbICTPOEHHOM Ha b6ase
No60ro N3 AoCTynHbIX y4ebHo-meToanyeckmx komnaekcos (YMK).

Wcnonb3osaHne obopyaosaHua «TouKa pocTa» Mpu peannsaummn gaHHow nporpammbl 4O nossonser
co34aTb YC0BUA:

- ANA pacWIMpeHNn coaepsKaHMA LWKOAbHOMO XMMMYECKOro 06pa3oBaHus;
- ANA NOBbILWEHWUS NO3HABATE/IbHON aKTUBHOCTU 0OYYaOLWMNXCA B €CTECTBEHHOHAYYHOM 0b1acTy;

- ONA Pa3BUTMA NMYHOCTU pebEéHKa B npouecce obydeHns XMmum, ero cnocobHocTein, GopmmnpoBaHna un
YA0B/NETBOPEHMSA COLMAbHO 3HAYUMbIX MHTEPECOB U NoTpebHocTeN;

- ona paboTbl C pa3HOObpPa3HbIMK KaTeropuamm getei: ogapeHHbIMU, AETbMU U3 TPYMn COLManbHOTo
pucKa, AeTbMU U3 Cemel C HU3KUM COLMaNbHOIKOHOMUYECKMM CTaTycoM, a Takxe aetu ¢ OB3. Mpu
pa3paboTKke AaHHOM MPOrpammbl YYUTbIBA/IMCb BO3PACTHbIE MCUXO/IOTMYECKME OCOBeHHOCTU AeTei
AaHHOro Bo3pacTa, ncuxodusmyeckme ocobeHHOCTU pa3BUTUA U 0bpasoBaTenbHble NOTPeBHOCTM AeTel ¢
0B3.

Lenb n 3agaumn

- Peanusauma  OCHOBHbIX  06Weo6pa3oBaTeNbHbIX  MNpPOrpPamm Mo y4ebHbIM  NpeameTam
€CTeCTBeHHOHay4YHOM HanpaBAEeHHOCTH, B TOM YMCE B PAMKaX BHEYPOUHOM AeATEeNbHOCTM 0ByYatoLwmXCs;

- BBeAEHWE COBPEMEHHbIX CPeACTB OOy4YeHUss M BOCMUTAHMA O1A U3ydeHusa (B TOM uucne
3KCNEPUMEHTANbHOO) AUCUMNANH (MoAaynel) ecTeCTBEHHOHAY4YHOW HanpPaBAEHHOCTU NPU peanmsalum
OCHOBHbIX 06L,e0bpa3oBaTe/ibHbIX MPOrPaMm U AONOJHUTENbHbIX 06LWe0bpa3oBaTebHbIX NPOrpamm, B
TOM YKUCNEe A8 PACLUMPEHUS COAepKaHMA yuebHOro npeameTa «Xumus».

- BOBJ1e4YeHMe y4yalmnxca B NPOEKTHYIO AEeATENIbHOCTb.

MpodunbHbIN  KOMMNNEKT obopyaoBaHWa LUeHTpa «Touyka pocta» obecneumsaeT 3dpdeKkTMBHOE
[OCTUKeHMe 06pa3oBaTesibHbIX Pe3y/abTaToB 0ByYaloWMMUCA MO NPOrpammam ecTecTBeHHOHay4YHOM
HanpPaBAEHHOCTN, BO3MOMHOCTb YrNyBAEHHOTO M3y4YeHUs OTAENbHbIX NPEeAMETOB, B TOM 4ucie ANA
dbopmmMpoBaHMA  M306pPETaTeNbCKOro,  KPEATUBHOrO,  KPUTMYECKOTO  MbIWIEHWsA,  pasBuUTUA
dYHKLMOHANbHOW rPaMOTHOCTU Y 06yYaloLWmMXca, B TOM YNCNE eCTECTBEHHOHAYYHOM M MaTeMaTUYeCKoM.

3KCI'IepI/IMeHT ABNAETCA WCTOYHMKOM 3HAHWMN U Kputepnem wux UCTUHHOCTU B HayKe. KoHuenuma
coBpemMeHHOro o6pasoBava noapa3symeBaeT, YTo B yLIe6HOM IKCNepumeHTe BeayLlyo posb A0/1XKEH
3aHATb CAMOCTOATE/IbHbIN MCCﬂeAOBaTeﬂbCKMﬁ y‘-IEHVI‘-IECKMI‘/JI IKCNEPUMEHT.

CoBpeMeHHble 3KCMepUMEHTasIbHble WUCCAEAOBAaHMA MO XMMUM YyXKe TPyAHO npeacTaButb 6es
MCNO/Ib30BaHWUA He TOJIbKO aHaNoroBblX, HO U LMPPOBbLIX U3MepuUTeNbHbIX Npnbopos. B ®easepanbHom
lfocypapctseHHoMm ObpasosaTtenbHom CtaHgapte (PrOC) nponucaHo, YTO OAHMM U3 YHUBEPCA/bHbIX
y4eOHbIX AeNCcTBMIA, NPUOBpPETAEMbIX YYALMMMUCA, AOKHO CTAaTb YMEHWNE KNPOBEAEHMA OMNbITOB, MPOCTbLIX



3KCMEePUMEHTANbHbIX UCCNef0BAHUMI, NMPSAMbIX M KOCBEHHbIX M3MEPEHUI C UCMO/Ib30BaHNEM aHA/IOTOBbIX
N LMPOBbLIX U3MEPUTE/bHBIX MTPUBOPOBY.

YuyebHbI 3KCMEPUMEHT NO XMMUKN, NPOBOANMbBIN HA TPAAULMOHHOM 0bopyaoBaHMK, 6e3 NpUMeHeHun
uMdpoBbIX nabopaTtopuii, He MOKET NMO3BOJIUTb B MOJIHON Mepe PeLLUTb BCe 3a4a4M B COBPEMEHHOM
LWKoe. ITO CBA3AHO C PAAOM MPUYUH:

- TpaguunMoHHOE LWKOJ/IbHOE o6opy,qosaHme n3-3a OrpaHn4yeHnAa TexHU4YeCKunx BO3MOXKHOCTEN He
Nno3BOJ1AeT NPOoBOAUTb MHOTMe KoinvyecTBeHHble NccienoBaHuA;

- ANUTENbHOCTb NpPOoBeAeHUs XMMMYECKMX UCCNefoBaHWU He Bcerga corsacyeTca € A/IUTeNbHOCTbIo
Yy4€OHbIX 3aHATUI;

- BO3MOXHOCTb npoBegeHnA MHOImx VICCﬂe,CI,OBaHMﬁ orpaHn4mMBaeTCA Tp66OBaHMﬂMM TEXHUKU
6e3sonacHoOCTU U Aap.

UndpoBaa nabopaTtopMa MNOMHOCTbIO MEHSAET METOAMKY W COAEep’KaHue 3KCnepumeHTanbHOM
AeATeNbHOCTU U pellaeT BbllenepeyncieHHble npobaembl.

LUMPOKMI CNEeKTp A[aTYNKOB MNO3BOASET YYALWMMCA 3HAKOMWUTLCA C MapameTpamu  XMMWYECKOro
3KCMEepPMMEHTa He TOIbKO Ha KaYecTBEHHOM, HO M Ha KOIMYecTBeHHOM ypoBHe. Lindposan nabopaTtopus
No3BONAET BECTU AJIUTE/bHbIN 3KCNEPUMEHT Aaxe B OTCYTCTBME 3KCMEPMMEHTATopa, a 4acToTa WX
M3MepeHuii HeNnoABAaCTHA YeI0BEYECKOMY BOCNPUATUIO.

B npouecce ¢OpMMPOBAHMA 3IKCMEPUMEHTANbHLIX YMEHWUIA Yy4yeHWK obydyaeTca npeacTaBaATb
NHdopMaumio 06 ncces0BaHMM B YETbIPEX BUAAX:

-B Bep6aan0M: OMNCbIBATb 3KCNEPUMEHT, CO34aBaTb C/1IOBECHYIO MO€E/Ib SKCNEPUMEHTa, (I)MKCMpOBaTb
BHMUMaAHWE Ha U3MepAEMbIX BEIMYNUHAX, TEPMUHOI0TUN,

- B TabAMYHOM: 3aM0NHATb Ta6J'IMLl,bI AadHHbIX, nexxawmx B OCHOBE MOCTPOEHUA Fpad)MI-(OB (I'IpM 3TOM Y
y4yalwnxca BO3HUKaAET NepBUYHOE npeacraBiaeHmne o macliTabax BenM‘-IMH),‘

- B rpaduyeckom: cTpouTb rpadPmkM No TabAMYHbIM AAHHLIM, YTO A3ET BO3MOMKHOCTb Nepexoaa K
BbIABMXEHUIO TUIMOTE3 O XapaKTepe 3aBUCMMOCTU MEXAY BeIMYMHamMK (Npu 3TOM yuynuTeNb NoKasbiBaeT
NPEMMYLLECTBO B BU3ya/IM3aLMK 3aBUCUMOCTEN MEXKAY BE/IMYMHAMMU, HArNALHOCTb U MHOTOMEPHOCTD);

- B BMAE MaTeMaTMYeCKUX YpaBHEHWI: gaBaTb MaTemMaTU4YyecKoe OrnucaHue B3aMMOCBA3U BEJIMYMH,
maTemaTtmyeckoe obobuieHue.

Mepexoa, OT KaXKAoro stana npeactaBneHua MHPOPMaUUKM 3aHMMAET A0BO/IbHO HObLIOK MPOMENKYTOK
BpemeHu. B 8 Knacce 3ToT npouecc Heo6XoAMM, HO B CTApLUMX Kaaccax MOMKHO 6bino 6bl 3TO Bpems
NoTPaTMUTL Ha peweHne bosiee BaxkKHbIX 3a4ay. B aTom nnaHe umdposble nabopaTopun CyLLeCTBEHHO
3KOHOMSAT BpemMsA. ITO Bpems MOXKHO NoTpaTuTb cornacHo ®rOC Ha GopmMpPOBaAHME UCCNEA0BATENbCKUX
YMEHMUI YHaLLMXCA, KOTOPbIE BblPaXKakoTcA B CeAyoLmnX AeNCTBUAX:

-onpegeneHuve I'IpO6I'I€MbI;

- MOCTAaHOBKa MCCﬂe,ﬂ,OBaTEHbCKOVI 3a4ayu;
- NN1aHNPOBaAHUE peLlleHnA 3a4a4u;

- NOCTpOEHNEe MOAEI’]GI?I;

- BblABUXXEHUNE TUNOTE3;

- 9KCNepMMeHTa/ibHaA NpoBepPKa rmnoTes;



- aHaNM3 JaHHbIX SKCNEePUMEHTOB UAKN HAaboAEHWUI;
- popmynnpoBaHMe BbIBOAOB.
1. COOEPXXAHUE MPOrPAMMDI
AOMNONHUTE/IbHOro 06pasoBaHusa «YAUBUTENbHAA XUMUA»
Ana 8 knaccos (34 yaca) c ucnosb3osaHMem o6opyaosaHua uudposoiinaboparopumn «Touka pocta»

Pasgen 1. MeTtoapl M3yYeHWUA BELLECTB M XMMMUYECKUX ABAEHNA. DKCNePUMEHTaIbHbIE OCHOBbI XUMUM.
(12 4.)

MpeameT Xxumun. Poab XMMnmn B XKNU3HU YeNnoBeKa.

MpakTuueckana paborta: MNpaBuna paboTbl B nabopaTopun U nNpuémbl obpalleHna ¢ NabopaTopHbIM
obopyaoBaHnem. YMmeHue Noib30BaThCA HarpesaTe/ibHbIMK npubopamm.

NabopaTopHbIi onbIT: U3yyeHune 1 onncaHne Gpusnyecknx cBOMCTB 06Ppa3LLOB HEOPraHNUYECKUX BELLLECTB.
MNoHATHE 0 meToaax NO3HAHUA B XUMUMU.
MpakTnyeckasa paboTa: «M3yyeHUe CTPOEHMA NAAMEHNY.

NabopaTopHbIii onbIT: «[0 KaKon TeMnepaTypbl MOXKHO HarpeTb BelecTo?» OnpeaenaTb BO3MOXKHOCTb
npoBeAeHWA Peakumii U NPoLLEeCccoB, TPebYIoLWMX HarpeBaHus.

JNTabopaTtopHbIii onbIT: «M3mepeHne TemnepaTypbl KUNEHUS BOAbl C MOMOLLbIO AaTYMKa TeMMNepaTypbl U
TepmomeTpa» YmeHue BbiOMpaTb NPUbOpPbI AN NPOBEAEHUS U3MEPEHUMN, TPebylwmx TOYHOCTU
noKasaHun.

JNlabopaTopHbiit onbIT: «OnpeaeneHne TemnepaTypbl NaaBAEHUA U KPUCTaNAM3auMM MmeTasna» 3HaTb
NPOLECChI, NPOTEKAIOLWME NPU NAABAEHUN BELLECTB M UX KPUCTaNM3aUmnn.

YucTble BelLecTsa U cmecu. Cnocobbl pasaeneHna cmecen.

NabopaTopHblii onbIT: «OnpeaeneHne BOAONPOBOAHON U AUCTUANMPOBAHHON BOAbI» YMETb OT/IMYaTb
BOAONPOBOAHYIO BOAY OT AUCTUAMPOBAHHOM, 3HATb, MoYemMy A8 MNPOBEAEHUA IKCMEPUMEHTOB
MCNONb3YIOT AUCTUAMPOBAHHYIO BOAY.

MpaKkTnyeckas pabota: «PasgeneHune cmecel (Ha NpMMepe OUYUCTKM NOBAPEHHOM COU)»
Paspgen 2. NepBoHayanbHble XMMUYECKUE NOHATUA. (5 4.)

Tena v BewecTBa. PM3nYECKME U XMMUYECKME ABNEHNA. e MOHCTPALMOHHbIN 3KCNEePUMEHT: «BblaeneHune
M MOrNOLWEHNE TENNA - MPU3HAK XMMMUYECKON peakuum». YMeTb OTAn4YaTb GpU3NYECKMe MNpoLecchl oT
XMMUYECKUX PEAKLMI.

NabopaTopHasa paborta: «HabnoaeHne ¢usmyeckux (naaBneHUe BOCKA, TasgHME /ibAa) U XMMUYECKUX
(ropeHue cBeuun, NpoKannBaHMe MeaHON NPOBOJIOKM) ABNEHUIAY.

NabopaTopHasa paboTa: «HabnwogeHne M onvcaHMe NPU3HAKOB MPOTEKAHUA XMMMUUYECKUX PeaKLui
PasHbIX TUNOBY.

MpocTble 1 CoXKHbIE BeLLecTBa. [,eMOHCTPALMOHHbIN 3KCNEPUMEHT: «PasnoyKeHne BoAbl 3/1eKTPUYECKUM
TOKOMY». 3HaTb, YTO NPU NPOTEKAHUW PEaKLMn MOEKY bl BELLLECTB Pa3pyLLIatoTCA, @ aTOMbl COXPaHALOTCA
(AnA BELWLECTB C MONEKYNAPHBIM CTPOEHUEM).



3aKOH COXpaHEHMUS Maccbl BeLLecTB. [LeMOHCTPAUMOHHbLIA 3KCMEPUMEHT: «3aKOH COXPaHeHMs Mmacchbl
BeLwecTs». 3HaTb GOPMYNNPOBKY 3aKOHA M YMETb NPUMEHSATH €r0 Ha NPAKTUKE, NPU peLeHnn PacHETHbIX
3agau.

Paspgen 3 PactBopbl. (10 4.)

PacTBopbl. Ponb pacTBOPOB B NPUPOAE U B XKU3HWN YenoBeKa.
HacblWweHHble M HEHACbILLEHHbIE PacTBOpbI.

PacTBOpPMMOCTb BeLLECTB B BOAE.

NabopatopHaa paboTta: «MWccnepoBaHMe 0OCOBEHHOCTEN pPACTBOPEHMA BeLecTB C  Pas/IMYHOM
pPacTBOPMMOCTbIOY.

NabopaTopHbIit onbIT: «M3yyeHne 3aBUCMMOCTM PacTBOPMMOCTU BELLECTBA OT TemnepaTypbl». MimeTb
npeacTaB/eHne O Pa3HOM 3aBUCMMOCTU PACTBOPUMOCTM BELLLECTB OT TeMnepaTypbl.

NabopatopHbin onbIT: «HabnogeHMe 3a POCTOM KPUCTaN/IoB». YMETb MCNOb30BaTb UUPPOBON
MUKPOCKON A1A n3yveHus Gopmbl KPUCTaNNOB.

Na6opaTopHbiit onbIT: «MepecbileHHbIN pacTBop». MMeTb NnpeacTaBieHne 0 pa3INiHON HaCbILLEHHOCTM
pacTBOpa PacTBOPAEMbIM BELLECTBOM.

MaccoBas 4oNA BellecTa B pacTBope.

MpakTuyeckan pabota: «purotosaeHne pPacTBOPOB C onpeaeéHHOM MacCoBOM A0/1eN PacTBOPEHHOIO
BelllecTsay.

Kpuctannorngpatsl.  JlabopaTopHbIit onbIT: «OnpepeneHne  TemnepaTypbl pa3/IoXKeHus
Kpuctannornapara»

Paspen 4. OCHOBHble KNaccbl HEOPraHMYeCcKNx coegmHeHui. (84.)
CocTaB Bo3ayxa. [JeMOHCTPaLUMOHHbIN 3KcnepuMeHT: «OnpeaeneHmne cocTaBa Bo3gyxa».
CsoiicTBa KMcnoT. MpakTuyeckas paboTa: «[onyyeHne megHoOro Kynopoca»

OcHoBaHuA. [MpakTudyeckaa pabota: «OnpepeneHve pH pacTBOPOB KWUCAOT M LWenoyen». YmeTb
onpeaensaTb pH pacTsopos.

OcHoBaHuA. JlabopaTopHblit onbIT: «OnpegeneHve pH pasandHbixcpedy». MNPUMEHATb YMEHMA no
onpeaeneHuio pH B NpakTUYECKON AeaTeNbHOCTH.

XMMMUYECKME  CBOWMCTBA  OCHOBaHWI.  JlabopaTopHbii  onbiT:  «Peakumsa  HeUTpanusaumum».
[JeMOHCTPALUMOHHbIN 3KcnepumeHT: «OcHoBaHMA. TennoBoin 3¢deKT peakumm rMapoKkcuaa Hatpua ¢
YyrAeKMcabiM - ra3om». [MOHMMaTb CYLHOCTb Mpouecca HenTpanuMsaumm u  NPUMEHATb MpoLecc
HeWTpann3aLmm Ha NpaKkTUKe.

CBOMCTBA HEOPraHUYECKUX CoeanHeHWIA. JTabopaTopHbIi onbIT: «OnpeaeneHne KUCNOTHOCTU NOYBbI».

Xumuueckas cBasb. [LeMOHCTPALMOHHBIN onbIT: «TemnepaTypa NaaBAeHUs BELWECTB C PasHbIMM TUNAMK
KPUCTaNIMYECKUX PEeLIETOK». YMEeTb onpeaenatb TUM KPUCTa//IMYECKUX PelEéToK Mo TemnepaType
nnasieHus.

O606LeHMe No Kypcy. 3alpuTa NPoeKTa.

TemaTuKa ONbITHO-3KCNEPUMEHTANbHbIX U MPOEKTHbIX PaboT € UCNOIb30BaHMEM 060OPYA0BaHUA LLEHTPA
«TouKa pocTar:



1. MU3yyeHue WwenoyHOCTM Pas3/INYHbIX COPTOB Mbla M MOKOLLMX CPEeACTB.

2. IHAMKaTOpPHbIE CBOMCTBA Pa3/INUHbIX pacTeHUI 1 LBeToB (c onpeaeneHnem pH pactsopos).
3. OnpegeneHne KayecTBa xiebonekapHon MyKkun n xneba.

4. OnpepeneHne KavyecTsa KMCIOMONOYHbIX MPOAYKTOB.

5. Onpe,u,eneHme 3aBUCMMOCTU U3MEHEHUA pH UuenbHOro n nacrepmnsoBaHHOI0O MOJIOKa OT CPOKOB
XPaHEeHUA.

6. N3yueHune apHeKTUBHOCTM Pa3/IMYHbBIX COJIEBLIX FPEJIOK.

7. KoHCcTpynpoBaHMe «KXMMUYECKUX FPESIOK», OCHOBAHHbIX HAa XMMUYECKUX PEAKLUAX.

8. CMHTE3 «ManaxuTa» B Pa3/IMYHbIX YCAOBUSAX.

9. M3yueHune Koppo3mnm Kenesa B pas/IMUHbIX YCIOBUSAX.

10. BanaHuMe cBeTa U KMCA0POAA HA CKOPOCTb Pa3/ioXKeHMA pacTBOpa Moauaa Kanus.

11. OnpeaeneHne KayecTBa BOAOMNPOBOAHOM BOAbI.

12. *écTtkocTb Boabl. Cnocobbl onpeaeneHmns KECTKOCTU BOAbI.

13. bBymarkHana xpomatorpadua. Xpomatorpadpuyeckoe pasgeneHme BewecTs.

14. XpycTanbHoe cTekno. MoXHO M UCNO/Ib30BaTb AJ1A XPaHEHUA NMULLN?
COOEPXAHUE MPOrPAMMDI

OONONHUTENIbHOro 06pa3oBaHUA «3aHUMaTeIbHaA XuMuUA» aaa 9 Knacca (34 4) ¢ ucnonb3oBaHMEM
obopyaosaHua undposoit naboparopumn «Touka pocra»

Pasgen 1. Teopus aNeKTpoOIUTUYECKON anccoumaumm. (15 4.)

Teopusa 3NEKTPOAUTMYECKOW auccoumaumn. LemoHcTpauma: MccnegoBaHuWe 31eKTPONpPOBOAHOCTM
pacTBOPOB BeLLECTB, NMPOLLECCa AMCCOLMALMM KUCOT, WenoYel U coseil (BOSMOMKHO MCMOJb30BaHME
BMAeoMaTepunanos). JemMOHCTPaUMOHHbIA ONbIT: «TennoBol 3ddeKT pacTBOPEHUA BelecTB B BOAe»
3HaTb, YTO pacTBOpPeEHMUE - GU3UKO-XMMMYECKUI NpoLecc..

DNEKTPONUTLI U HEINEKTPONUTDI.

MpakTuyeckaa paboTta: «IAEKTPOAUTbI WU HEINEKTPOAUTbI». YMETb 3KCNepUMEeHTasIbHO onpenenatb
3/IEKTPONNTbI U HESNEKTPONUTDI.

CreneHb anccoumaumun. SlabopaTopHbIi ONbIT: «BansaHMe pacTBopuTens Ha AMccoumaumio». 3HaTb, Kakoe
B/IMAHWE OKa3blBAET BOAA HA AMCCOLMALIMIO BELLECTBA.

CunbHble n cnabble SN1EKTPO/INTDI.

NabopaTopHbiii onbIT: «CuabHble UM cnabble 3N1EKTPOAUTLI». YMeTb ONpesensaTb CU/bHble M ciabble
3/1EKTPONUTDI C MOMOLLbIO AaTYMKa 3/1EKTPONPOBOAHOCTH.

I'Ia6opaTopr||?1 onbIT: «3aBMCUMOCTb INEKTPONPOBOAHOCTN PACTBOPOB CUNBbHbBIX 3/1EKTPO/IUTOB OT
KOHLUEHTPaunun MOHOB». 3HaTb 3aBUCMMOCTb S/IEKTPONPOBOAHOCTN PAaCTBOPOB OT KOHUEHTPALLMN MOHOB.

CBoliCTBa KMC/IOT, OCHOBaHU M COMei B CBETe NpeAcTaBieHuin 06 3N1eKTPONTMYECKON AnccoLmaLmnn.



MpakTuyeckan paboTa: «OnpeaeneHne KOHUEHTPALMM COMN MO 3NEKTPONPOBOAHOCTM pacTBopa». YMeTb
3KCMEPUMEHTANbHO OMpPeaenaTb KOHUEHTpauuilo CoAM B pacTBoOpe C MNOMOLLbIO  AaTyMKa
3/1eKTPONPOBOAHOCTH.

Peakumn noHHoro obmeHa. YcnoBuA NpoTeEKaHUSA peakunin MIOHHOro obmeHa, NoJiHble U COKpPaLWEHHbIe
MOHHble YpaBHEHUA peaKkumi. JlabopaTopHbIi onbIT: «B3anmoaeiicTene rmapokcnaa 6apusa ¢ cepHol
KMCNoTOoM». MPUMEHATL 3HAHWA O peakL MM HEWTPaAN3aL MM B UHbIX YCAOBUAX.

CunbHble 1 cnabble 3neKTPoAnTbl. JTabopaTopHbI onbIT: «O6pasoBaHMe CoNeil aMMOHMAY». 3HaTb, YTO BCe
pacTBOpPMMbIE B BOZE COJIM ABNAIOTCA CUAbHBIMWU 3N1EKTPOINTAM.

CBOWCTBa KMCNOT, OCHOBAHUI U CONEN B CBETE NPEACTABAEHUIN 06 3/1EKTPONUTUYECKOM gMccoLMalmu.

KayecTBeHHble peakunn Ha WUOHbI. ﬂa6opaTopru71 onbIT: «KayecTBeHHble peakuynnm Ha KaTUOHbLI U
dHUOHDbI».

MoHaTne o rmgposnse coneit. JJabopaTopHbIn onbIT: «encTBue NHANKATOPOB Ha PACTBOPbLI COJIEN Y.

MpakTnyeckan paboTa: «PelleHne aKcnepMMeEHTaIbHbIX 33434 No Teme «CBOMCTBA KMCNOT, OCHOBAHMUI U
CONEN KaK 3NeKTPOSIUTOBY.

Pasgen 2. Xumunyeckme peakumu. (74.)

OKMCNUTENbHO-BOCCTAHOBUTE/IbHbIE PEAKLIMM, 3NEKTPOHHbIN 6asaHC OKUCAUTENbHO-BOCCTAHOBUTEIbHOM
peakumu. [emoHcTpauma: «OnbiTbl, MANOCTPUPYIOLWLME NPUMEPbI OKUCANTENbHO-BOCCTAHOBUTENbHbIX
peaKkuuii (ropeHune, peakLmmn pasnorKeHns, CoOegUHEHUS)».

OKuUCAUTENBHO-BOCCTAaHOBUTE/IbHbIE peakumn (OBP). JlabopaTopHbiit ONbIT: «M3ydeHue peakuun
B3aMMOZENCTBUA CyNbOUTA HATPUA C MEPOKCMAOM BOAOPOAAY.

MmeTb npeactaBaeHme o Tenn10Bom 3ddeKTe OKUCINTENbHO-BOCCTAHOBUTE/IbHBIX PEAKLNA.

NabopaTopHbiii onbIT: «M3meHeHWe pH B X04e OKMCAUTE/NIbHO-BOCCTAHOBUTENbHbIX peaKkuuit». MmeTb
NpeacTaBAeHMA O Pa3ANYHbIX MPOAYKTaX OKUCAUTEIbHOBOCCTAHOBUTE/IbHBIX PeakLUii.

}'Ia6opaTopr|V1 onbIT: «CpaBHVITe/’IbHaﬂ XapaKTepPUCTUKa BOCCTaHOBUTE/IbHOW CNOCOBHOCTM METaNNOBY.
3HaTb, YTO MeTaNNbl ABNAKOTCA BOCCTAHOBUTENIAMM C pa3H0171 BOCCTaHOBUTE/IbHOW CNOCOBHOCTbIO.

CKOPOCTb XMMMUYECKOW peakumn. [leMOHCTPaUMOHHDBIN ONbIT: «M3yYeHne BAMAHMA Pa3AnYHbIX GaKkTopoB
Ha CKOPOCTb peakumm». 3HaTb 3aBUCMMOCTb CKOPOCTM peaKkLMu OT Pas3inyHbIX GpaKTOpoB TemmnepaTypsl,
KOHLLEHTPALMK pearMpyoLmx BEWECTB, KaTaansaTopa, NPUpoabl BELLECTB, NAOLWAAN CONPUKOCHOBEHMSA
BELLECTB.

CocraBneHue ypaBHeHMVI OKUC/NTENIbHO-BOCCTAHOBUTE/IbHbIX peaKu,Mﬁ C MnCcnosib3aoBaHMemM MeToaa
91EKTPOHHOIO 6anaHca.

CocraBneHue ypaBHEHMﬁ OKUC/INTE/IbHO-BOCCTAHOBUTE/IbHbIX peaKu,Mﬁ C ncnosib3oBaHMem MeToAa
9/1IEKTPOHHOIO 6anaHca.

Paspgen 3. Xumuuyeckme snemeHTbl (CBOMCTBA METa//10B, HEMETaN10B N UX coegnHeHui). (12 u.)

O6Lan xapakTePUCTUKA raNoreHoB. [1eMOHCTPALMOHHbIN ONbIT: «M3ydeHne GUINYECKUX U XUMUYECKUX
CBOMCTB X/10pa». 3HaTb PU3MUECKME U XMMMYECKME CBOICTBA rafioreHoB. YMeTb 3anucbiBaTb YpaBHEHUA
peaKkumii rafloreHoB ¢ MeTanlaMu, HeMeTan aMu, UX Pa3NIMYHYIO OKUCAUTENbHYIO CMOCOBHOCTb.

MpakTuueckaa pabota: «OnpepeneHve coAep)KaHWUA XA0PUA-MOHOB B NUTbLEBON Bode». YMeTb
NPUMEHATb MOHOCEIEKTUBHbIE AATYMKMU.



O61wuan xapaKTepucTMKa anemeHToB VIA-rpynnbl. LeMOHCTPaLMOHHBIN onbIT: «MoNyYyeHne cepoBoopoaa
N n3yyeHune ero cBoncTe». JlTabopaTopHbIi onbIT: «CMHTE3 cepoBoAOpPOAa. KauecTBeHHble peakuumn Ha
cepoBogopos v cynbduabl». 3HaTb NabopaTopHble cNocobbl MoNyYeHUA CEPOBOAOPOAA, ero Gpusmyeckme
M XMMWYECKME CBOMCTBA. YMEeTb MPOBOAMTb KadyeCTBEHHble peaKkLuuMu Ha cepoBoaopos W conu
CepoBOAOPOAHON KMCNOTbI, COCTABNATb COOTBETCTBYIOWME YPABHEHMA XMMUYECKUX PeaKLMi.

Okcunabl cepbl. CepHUCTan KMcnoTa. eMoHCTpaumoHHbI onbiT N2 4«M3yyeHune cBOICTB CEPHUCTOrO rasa
N CEPHUCTON KNCNOTbI». 3HATb PU3UYECKME N XMMUYECKME CBONCTBA CEPHUCTOrO rasa. YMeTb 3anmcbiBaTbh
YPaBHEHUA peaKLnit rasa c BOAOW, CO Weno4Yamm.

ObLwan xapaKTepucTMKa anemeHToB VA-rpynnbl. AMMKWaK, ero ¢usMyeckme M XMmUYecKue CBOWCTBA,
noslyyeHue U NpuMeHeHue.

NabopaTtopHbiii onbIT: «OCHOBHbIE CBOMCTBA aMMMaKa». 3HaTb, YTO PAcTBOP aMMMUaKa B BOAE - CNabbliit
3N1EKTPOAUT. YMETb ONpeaenaTb 3TO CBOMCTBO C MOMOLLbIO AaTYMKA 3/1eKTPONPOBOAHOCTM.

Okcug azota (1V). lemoHCcTpauMoHHble onbIThl: «MonyyeHue okcnga asorta (V) n nsyyeHune ero cBOMCTBY;
«OKucneHne okemaa asota (ll) go okemaa asota (1V)»;

«B3sammopgeiicteme okcuaa asota (V) ¢ Bogoit M KMCnopoaom, nosiydeHne a3oTHOM KUCNOTbI». 3HaTb
NpoMbillieHHble W fabopaTopHble cnocobbl nonydeHUA okcuaa asota (IV), ero ¢usuuyeckme wu
XMMUYECKMEe CBOMCTBA. YMETb COCTaBNATb COOTBETCTBYIOLLIME YPAaBHEHUA XMMMUUYECKUX peakunin. YmeTtb
06BACHATL NPUMEHeHMe oKecuaa asoTa (V) B npon3BoACcTBe a30THOM KUCAOTbI.

A30THaA KUCNOTa U eé COonu. MpakTnyeckan pa60Ta: «Onpep,eneHme HUTPAT-MOHOB B MUTATEJIbHOM
pacTeBope». YMeTb UCNONb30BaTb MOHOCENEKTMBHbIE AATYMKM JNA onpeageneHnA MOHOB.

MuHepanbHble yaobpeHus. SlabopaTopHblit onbIT: «OnpegeneHne ammmadHoM CeANTPbI U MOUYEBUHBDIY.
YMeTb aKCNepuMeHTaIbHO onpeaensiTb MOYEBUHY.

Metannbl. Kanbumin. CoeanHeHMaA Kanbuma. JTabopaTopHbIi onbIT: «B3anmoaeincrTasme N3BecTKoBOM BOApb!
C YrNEKUCAbIM rasom». 3HaTb CBOMCTBA COEAMHEHMI KafbUMA M €ro 3HadeHue B MPUPOAE M KU3HU
yenoseka.

MeTannbl. *eneso. JlabopaTtopHbiii onbIT: «OKUCNEHME Kenesa BO BAAKHOM BO3Ayxe». 3HaTb, YTO
npouecc KoOppo3uM MeTaN/IoB NpOTeKaeT B NPUCYTCTBUM BOAbl W Kucnopoaa. 3HaTb aKTopbl,
yCKopstoLme npouecc kopposmu. 06obLLeHMe No Kypcy. 3awmTa NpoeKTa.

2. NNAHUPYEMDIE PE3Y/IbTATbl OCBOEHUA MPOrPAMMDbI

nporpammbl A0MNOAHUTENbHOrO 06pa3oBaHua «YauBUTeNbHaa Xumua» ana 8-9 Knaccos ¢
Mcnonb3oBaHuem o6opyAo0BaHUA LLeHTPa «TOUKa pocTa» € ONUCAaHMEM YHUBEPCAJIbHbIX y4e6HbIX
AeincTBuii, gocturaembix obyyarowmmucs

Jlu4HOCMHbIe pe3ysbmamel

Obyyatowmincsa NoyymuT BO3MOXKHOCTb 411 GOPMUPOBAHUA CNeayOLMX TIMYHOCTHbIX YY/:

- onpeaeneHne MOTUBALLMM U3yYeHNs y4ebHoro matepuana;

- OLLeHMBaHWe ycBanBaemoro y4ebHoro matepmana, UCXo4sa 13 CoOLMaNbHbIX M IMYHOCTHBIX LEHHOCTEN;

- noBbllLleHNe CBOEro o6pa303aTeanoro YPOBHA W YypOBHA TOTOBHOCTU K WU3Yy4YEHUIO OCHOBHbIX
NUCTOPUYHECKUX CO6bITMV1, CBA3aHHbIX C pa3BUTUNEM XUMUN U O6LI.I,€CTBa;

- 3HaHWEe NpaBua noseaeHUA B Hpe3BbIHaﬁHbIX CUTyauunAax;

- oleHuBaHune COLI,VI3IIbHOI7I 3Ha4YNMMOCTU rlpod)eccvu7|, CBA3aHHbIX C XMMMEﬁ;



- BNlageHue npaBuiamu 6e30MacHOro obpalleHns € XMMUYECKMMK BeLLecTBaMM U 0bopyaoBaHMEM,
NPosiB/IEHNE 3KONOTUUYECKOW KYNbTypbl.

MemanpedmemHeole pe3ysnemamel
PerynatusHble
Oby4yaroLwmincsa Noay4YmUT BOSMOXKHOCTb 414 GOPMUPOBAHMA CAeYIOWNX PErynaTUBHbIX YY/:

- uenenonaraHue, BK/OYas MOCTAaHOBKY HOBbIX Lefel, npeobpasoBaHMe MNPAKTUUYECKOW 3adayn B
no3HaBaTeNbHY, CAMOCTOATENbHbIN aHaM3 YCI0BUIM AOCTUNKEHUNA LENM Ha OCHOBE YYETa BblAeNeHHbIX
yuuTeNIEM OPUEHTMPOB AeicTBMA B HOBOM ydebHOM maTepuane; NAaHUpPoBaHME MYTU AOCTUNKEHMSA
ueneu;

- YyCTaHaB/ieHWe LefieBblX NPUOPUTETOB, BblAeNEHNEe anbTePHATUBHbIX CNOCOBOB AOCTUMEHUA LLeAn U
BblbOp Hanbonee appeKkTMBHOrO cnocoba;

- YMEHME CaMOCTOSATENIbHO KOHTPO/IMPOBATb CBOE BPEMS U YNPABAATb UM;

- YMEHME NPUHMUMATb pPeLleHns B NPobaeMHON CUTyaumu;

- MOCTaHOBKa y4ebHbIX 33434, COCTaB/IeHUE MNAaHa U NOCAeA0BaTeIbHOCTU AENCTBUA;
- opraHu3auus paboyero mecrta npu BbINOAHEHUU XMMUYECKOTO KCNEPUMEHTA;

- NPOrHO3MPOBaHWE Pe3y/bTaToB 06y4eHUsA, OLEHUMBAHME YCBOEHHOTO MaTepuana, OLeHKa Kayectsa U
YPOBHS NOJIyYEHHbIX 3HAHWUN,

KoppeKuuannaHa u cnocoba aencrasma npm HeobxoaMMocTHy.

lNlo3HasamesnbHbie

Ob6yyatowmincs NoNy4YnT BOSMOXKHOCTb 414 GOPMUPOBAHUA CeayoLnx No3HaBaTebHbIX YY/:
- MOWUCK 1 BblaeneHne nHdopmauum;

- aHanus ycnosuin n TpeboBaHMIt 3agaun, BbIBOP, conocTasneHme M obocHoBaHWe cnocoba pelleHus
3a4auu;

- Bblbop Hanbonee apdeKTUBHbIX CNOCOBOB pelleHMs 3a43a4M B 3aBUCUMOCTU OT KOHKPETHbIX YC0BUIA;
- BblABWKeHMe U 060CHOBaHWE rMNoTesbl, BbIOOP cnocoba eé npoBepky;

- CamocCToATesibHOe COo34aHue aaroputmMma AeATe/IbHOCTU NpUu pelleHumn I'IpO6l1€M TBOpPYECKOro u
NMOUCKOBOIO XapakKTepa,;

- YMEHMSA XapaKTepmn3oBaTb BELLECTBa N0 COCTaBy, CTPOEHUIO U CBOMCTBAM;

- ONUCbIBaHWE CBOMCTB: TBép,ﬂ,le, KUOKUX, I'a3006pa3HbIX BeuLects, BblaoeneHne UxX CyweCTtBeHHbIX
NPU3HAKOB,

- M306pa>+<eHme COCTaBa I'IpOCTEVILIJVIX BewecTs C MOMOLUBbKO XMMNYECKUX cbopmyn N CYLLUHOCTU XUMUYECKNX
peaKLl,Mﬁ C NOMOLUWbO XMMNYECKUX ypaBHEHMﬁ;

- nposegeHue HaﬁﬂPOAEHMIz, onncaHne npu3HakKoe U YCﬂOBMﬁ TeY4eHNA XUMUYECKUX peaKu,Mﬁ,
BbIMNO/IHEHNE XMMUYECKOIo 3SKCNepumeHTa, BbiBOAbl Ha OCHOBEe aHa/M3a Ha6l1K),EI,EHMl71 3a
9KCNEPUMEHTOM, pelleHne 3a4a4, noayvyeHue XUMUYECKOM VIHd)OpMaLI,VIVI 13 pa3/IMYHbIX UICTOYHUKOB,

- YMeHNe OpraHn3oBbiBaTb nccaengoBaHue C LLEeNIbo NMPOBEPKU TUMOTE3,

- YMeHne aenatb yMmoO3aK/I1H4YeHUA (MH,CI,YKTVIBHOG nno aHaﬂOFMM) 1 BblBOAbl;



- YMeHue 06BEKTUBHO OoueHnBaTb VIHCI)OpMaLI,VII-O O BewectBax U XMMMUYeCKnxX npoueccax, Kputndyecku
OTHOCUTBLCA K ﬂCEBAOHay‘-IHOﬁ MH(I)OpMaLI,MM.

KommyHukamusHele
Oby4atowmincsa NoNy4YnT BOSMONKHOCTb 414 GOPMUPOBAHMA CAEAYIOLLNX KOMMYHUKATUBHbIX YY/]
- NO/IHOE M TOYHOE BblpaXKeHNe CBOMX MbIC/IEV B COOTBETCTBMM C 3a4a4aMm U YCAOBUAMU KOMMYHUKaLMK;

- afleKBaTHOE MCMO/b30BaHME pevyeBbiX CPeACcTB AN yyacTMA B AMCKYCCMM U aprymeHTauuu CBOeM
no3nuUnnN, ymeHne NpeacTaBanTb KOHKPETHOe cofiepikaHue ¢ cooblieHMem ero B MMCbMEHHOM U YCTHOM
dopme, onpeneneHne cnocoboB B3aMMOAENCTBUA, COTPYAHMUYECTBO B Nomcke 1 cbope nHbopmaunu;

- onpeaeneHme cnocoboB B3anMoaencTsns, COTPYAHNYECTBO B MOUCKe U cbope nHpopmaLmu, yyactme B
ananore, nNiaHMpoBaHMe obLmMxX cnocobos pPaboTbl, MPOABAEHME YBAKUTE/IBHOTO OTHOLIEHUS K APYrMM
YYaLWMMCS; OMMCaHMe COAEPKaHUA BbINONHAEMbIX LENCTBUIA C LE/bl0 OPUEHTUPOBKM B NMpegMeTHO-
NPaKTUYECKON [AEeATENbHOCTU; YMEHMA Y4YUTbIBaTb PasHble MHEHUA W CTPEMMUTLCA K KOOpPAMHALUK
PasNIMYHbIX NO3ULMIA B COTPYAHNYECTBE;

- dopmynnpoBaTb COBCTBEHHOE MHEHWEe W MO3ULMIO, apryMeHTUPOBaTb M KOOPAMHMPOBaTb eé C
nosMUMAMKW MNAPTHEPOB B COTPYAHMYECTBE nNpu BbipaboTke o0OLEro peweHua B COBMECTHOM
OeATeNbHOCTY;

- OCyLLecTBNATb B3aWMHbIM KOHTPO/1b U OKa3blBaTb B COTpyaHNYECTBE H606XOAMMy|'O B3aMMOMNOMOLb;

- MJIaHMpoBaTb 06wWMe cnocobbl PaboTbl; OCYLWECTBAATb KOHTPOJIb, KOPPEKLMIO, OUEHKY AeNCTBUM
napTHEpa, ymeTb yberkaaTh;

- UCMO/Ib30BaTb a4EKBATHbIE A3bIKOBbIE CPEACTBA AJ/19 OTOOPArKEHUA CBOMX YyBCTB, MbIC/El, MOTUBOB U
noTpebHoCTeN; 0TobpaXKaTh B peun (onncaHune, o6bACHEHWE) COAEPMKaHNE COBEPLLUAEMbIX AENCTBUM, KaK
B GOpMe rpOMKOM COLMANIM3NPOBAHHOM peym, Tak 1 B popme BHYTPEHHEN peyu;

- pa3BuMBaTb KOMMYHWKATUBHYKO KOMMETEHLMIO, WCNOMb3yA CPeacTBa YCTHOM UM NUCbMEHHOM
KOMMYHUKauumn npu pabote ¢ TeKCTamu yyebHWKA U AONONHUTENbHOM NUTEpPaTypon, CMPaBOYHbIMU
Tabnmuamm, NPoABAATb FOTOBHOCTb K YBAXKEHUIO WMHOM TOYKM 3peHMA Mpu 06CYKAEHUU pe3y/bTaToB
BbINOJIHEHHOW PaboTbl.

[MpedmemHsie pe3ynbmamel

Obyyatowminca HayumTcs:

- NPUMEHATb OCHOBHbIE METOAbl NO3HAHMA: HaBMOAEHNE, U3MEPEHUNE, SKCNEPUMEHT;

- ONUCbIBaTb CBOMCTBA TBEPAbIX, }KUAKMUX, Fa3006pa3HbIX BELLECTB, BbIAENAA UX CYLLEeCTBEHHbIE MPU3HAKMK;
- PacKpbIBaTb CMbIC/1 3aKOHA COXPAaHEHMA MacCbl BELLECTB, aTOMHO-MOJIEKYIAPHOM TEOPUMU;

- pasnnyaTb XMMUUYeckme u Gpusnmyeckne ABneHus,

- Ha3bIBaTb NPU3HAKM U YCIOBUA NPOTEKAHUA XMMUNYECKUX peaKLmii;

- cobntogath npasmna 6esonacHoi paboTbl NpY NPOBEAEHMM OMbITOB;

- No/Nb30BaThcA NabopaTopHbiM 060pyA0BaHMEM U NOCYAON;

- NOly4aTh, CO6VIpaTb ra3oo6pa3Hb|e Beuwecrtsa U paCno3HaBaTb UX; XapaKTepmn3oBaTb ¢M3VILIGCKMG n
XMMUYECKME CBOWMCTBA OCHOBHbIX K/aaccos HeopraHmn4yeckmnx COE,CI,VIHGHMIZ, nposognTb ONbIThI,
noarsepxgakowme XuMmmyeckme CBOWCTBA M3YYEHHDbIX K/1aCCOB HEOPraHNYECKNX BELLECTB,



- PacKpbIBaTb CMbICN MOHATMA «PACTBOP», BbIYUCAATb MACCOBYIO A0/I0 PAacTBOPEHHOrO BELLECTBA B
pacTBOpe, rOTOBUTb PACTBOPLI C ONpeaenéHHON MaccoBOM f0/1ei PacTBOPEHHOTO BELLLECTBa;

- XapaKTepun3oBaTb 3aBUCMMOCTb PU3MYECKMX CBOMCTB BELLECTB OT TUMA KPUCTAN/INYECKON PEeLlETKN,
onpeaensTb BUA XMMUUYECKOWN CBA3U B HEOPraHUYECKUX COeANHEHUSX;

- PacKpbiBaTb OCHOBHbIE MOJIOXKEHUA TEOPUN INEKTPONUTUYECKOM AMCCOLMALMM, COCTABATb YpaBHEHUSA
3/IEKTPOINTUYECKON AMCCOLUMALMN KUCNOT, WEenoYei, Coneit U peakumin MIOHHOro obmeHa;

- PacKpblBaTb CYLIHOCTb OKUCAUTE/IbHO-BOCCTAaHOBUTE/IbHbLIX PeaKkuuii, Onpeaensite OKUCAUTENb U
BOCCTAaHOBUTE/Ib, COCTAB/IATb YPaBHEHUA OKUCINTE/IbHO-BOCCTAHOBUTE/IbHbIX PeaKLuii;

- Ha3bIBaTb GaAKTOPbI, BAMAIOLLME Ha CKOPOCTb XMMUYECKOM peaKLuy;

- XapaKTepu3oBaTb B3aMMOCBA3b MEKAY COCTaBOM, CTPOEHMEM M CBOMCTBAaMM HEMETA/IJIOB U METa/NI0B;
- NPOBOANTL OMbITbl MO MNOAYYEHMUIO U U3YUEHUIO XUMUYECKUX CBOMCTB Pas3/INYHbIX BELLECTB;

- rPaMOTHO 06pPaLLLATbCA C BELLECTBAMM B NOBCEAHEBHOM KMU3HMU.

Obyyatowminca NoayuYmT BOSMOKHOCTb HayYUTbCS:

- BblABMIaTb U NPOBEPATb IKCNEPUMEHTANLHO FMNOTE3bl O XMMMUYECKMUX CBOMCTBAX BELLECTB Ha OCHOBE MX
COCTaBa M CTPOEHUSA, UX CMOCOBHOCTU BCTYyMaTb B XMMWYECKME Peakumu, O XapaKTepe M MpoayKTax
Pa3IMYHbIX XMUMUYECKMX peaKkLuii;

- XapaKTepu3oBaTb BellecTBa MO COCTaBy, CTPOEHWUIO W CBOWCTBaM, YCTaHaB/AMBaTb MPUYMHHO-
CNefICTBEHHbIE CBA3U MEXAY AaHHbIMU XapaKTEPUCTUKaMU BELLLECTBA;

- COCTaB/IATb MONIEKYN1APHbIE U NOJ/IHbIE MOHHbIE YPaBHEHUA NO COKpaLLI,éHHbIM MOHHbIM YPaBHEHUAM;

- NMPOrHo3npoBaTb CNOCOBHOCTb BellecCTtBa NPOABNATb OKUCNUTEJIbHbIE NI BOCCTAHOBUTE/IbHbIE CBOWCTBA
C YY4ETOM CTeneHen OKUCAEHNA /IEMEHTOB, BXO4ALWKUX B €ro COCTaB,

- BbIABUrATb U MPOBEPATb IKCMEPUMEHTAZIbHO TUMOTE3bl O pPe3y/bTaTax BO3AENCTBUA Pa3NINYHbIX
$aKTOPOB Ha M3MEHEHME CKOPOCTU XMMUYECKOMN peakLmu;

- MCMONb30BaTb NPMOBPETEHHbIE 3HAHMA ANA 3KONOMMYECKM FPamMOTHOTO MOBEAEHWS B OKPY)Kalowwen
cpeae;

- NCnonb3oBaTb I'IpVIO6peTéHHbIe Kn4yeBble KOMNeTeHUMN Npn BbIMOJIHEHUKU MPOEKTOB U pelleHnUn
yLIe6HO-MCC/'IEAOBaTeanKMX 3a4a4y Nno Mn3yyvyeHutro CBOWCTB, cnocobos nonyyeHnAa M pacno3HaBaHUA
BeLllecTs;

- 06bEKTUBHO OLLEHNBATL MHGOPMALLMIO O BELLLECTBAX M XMMMNYECKMX NpoLLeccax;
- 0CO3HaBaTb 3HaYeHWe TeOPETUYECKUX 3HAHUI N0 XUMUWN A8 NPAKTUYECKOW AeATeNbHOCTM Ye/I0BEKa;

CO34aBaTb MOAENN U CXEMbI AN PELIEHNs y4ebHbIX M NO3HABaTE/IbHbIX 334a4; MOHMMaTb HEOBXOANMOCTb
cobnogeHna nNpeanvcaHuii, npeanaraemMblXx B MHCTPYKUMAX MO MCMO/b30BaHWMIO NEKapCTB, CPeacTB
6bITOBOM XMMUK 1 Ap.

®dopmbl KOHTpONA
®dopmuposaHue UKT-KomneTeHTHOCTH 06yyaloLwmxca
YUYeHUK HayuumTcA:

- MCNoNb30BaTb pasHble NpUeMbl MNOMCKa MHPOPMALMM Ha MepCcoHaNbHOM KOomMbloTepe B
06pasoBaTeIbHOM NPOCTPAHCTBE C UCMNONb30BaHMEM 060pyaoBaHua undposoit nabopaTopuu;



- WCMNO/Ib30BaTb Pa3/INyHble CNocobbl XpaHeHWa W BM3yaausaumm UHPOpmMauuu, B TOM 4Yucie, B
rpaduyeckoit popme

dopmupoBaHME KOMNETEHTHOCTHU B 06/1aCTU ONbITHO-3KCNEPUMEHTA/IbHOW U NPOEKTHOU AeATeNbHOCTH

Y4yeHuK Hay4yuUTCA N1aHNPOBATb U BbINOJIHATb yqe6Hoe nccnegoBaHue m yLIE6HbIﬁ NPOEKT, NCNoab3yA
OGOpyAOBaHMe, moaenn, MetToabl, npuemsl, ageKBaTHble MCCﬂE,D,yEMOﬁ npo6neme.

YyeHuK NoNy4YnT BO3MOXKHOCTb HAy4UTbCA CaMOCTOATE/IbHO 3a4yMbiBaTb, NJIaHNPOBATb U BbINOJIHATb
yH66HOE ncecnenosaHue, y‘-IE6HbIl7I n COLLlfiaﬂbeIﬁ NPOEKT No ECTECTBEHHOHaquOﬁ HaNpPaB/1E€HHOCTU.

YYér pesynbraToB
®dopmbl M NEPUOAMYHOCTb KOHTPOAA

BXxoAHOM KOHTPO/Ib NPOBOAUTCA B Havasne yyebHOro roga AaA NPOBEPKM HAYA/bHbBIX 3HAHUIN U YMEHWUT
obyuatowmxca.

TEKyLLI,Mﬁ KOHTPOJ1b NPOBOAUTCA Ha KaXXA0M 3aHATUU B d)opme negarorn4yeckoro Ha6!1IOLl,eHM‘r'|.

MpomesKyToyHan aTTecTaums NpPoBoAMTCA B KOHLE y4ebHoro roga B popme 3amUTbl MPOEKTa, NO3BONAET
NpoBecT! aHaNn3 Pe3yNbTaTUBHOCTM OCBOEHUA BY4aloWMMMNCA OCHOB OMbITHO-3KCNEPUMEHTANbHOW U
NPOEKTHOM AeATeNbHOCTM AAHHOIO Kypca «YAUBUTEbHAA XUMUAY,

KpuTepum oueHKU pe3ynbTaToB OCBOEHMA NPOrpamMmmbl Kypca

PaboTa obyuatoLmxca oueHNBaEeTCA NO TPEXYPOBHEBOW LWKae, MPeAnoaraloWwen Haamume cieayroLmx
YPOBHEI 0CBOEHUS MPOrPAaMMHOr0 MmaTepuana:

BbICOKWI, CPEAHWNI, HU3KUIA.

BbICOKMI YpOBEHb: 06YHalOLLMIACA AEMOHCTPUPYET BbICOKYIO OTBETCTBEHHOCTb M 3aMHTEPECOBAHHOCTL B
o6paszoBaTenbHOM AeATENbHOCTU, MPOABAAET UHULMATUBY, HE MPOMYCKaeT 3aHATUA 6e3 YBarKUTeNbHOM
MPUYUHBI, 4EMOHCTPMPYET BbICOKMI YPOBEHb 3HAHUI U KOMMETEHL M, BaAeeT Ha BbICOKOM TBOPYECKOM
ypoBHe NPUOBPETEHHBLIMU B XO4E U3YHeHUA NPOrpaMMbl YMEHUAMM U HaBbIKamu;

CpeaHuit ypoBeHb: Ob6y4YalOWMIACA [AEMOHCTPUPYET OTBETCTBEHHOCTb M 3aUHTEPECOBAHHOCTb B
obpasoBaTesibHOM AeATENbHOCTU, NPOABAAET XOPOLIMIA YPOBEHb 3HAHUN U KOMNETEHUMIA; MHULMATUBDI
He NposBAAeT, HO cnocobeH NopAep)KMBaTb MHUUMATOPA B NpepsaraeMom Mose AeATeNlbHOCTH, B
OOCTAaTOYHOM CTeMNeHM BNAAEET NONYyYaeMbIMU B XOAE U3YyHEHUA NPOTrPaMMbl YMEHUAMMU U HaBbIKaMU;

HuW3KMA  ypoBeHb:  obydaloWuiica  AEMOHCTPUPYeT  HeAOCTAaTOYHYID  OTBETCTBEHHOCTb U
3aMHTEpPeCcoBaHHOCTL B 06pa3oBaTeNbHOM AeATeAbHOCTM, MOCelaeT 3aHATMA OT CAy4Yas K CAay4ato,
MOKa3blBaeT YA0B/NETBOPUTE/IbHbLIN YPOBEHb 3HAHMI W KOMMeTeHuun, B Lenom cnabo Bnageer
NoNy4aeMbIMU B XO4€ U3YYEHUA NPOrPamMbl YMEHUAMM U HaBbIKaMMU.

®dopmbl pe3yIbTaToB OCBOEHUA NPOrpaMmmbl:
1. OTMeTKa ypoBHSA A0CTUKeHMI 06yYaloLeroca B INCTe Negarornyeckoro HabaaeHus;

2. 3anucK B XKypHase y4éTa 0 pesy/IbTaTUBHOCTU y4acTUs 0byYatoLmxca B MEPONPUATUAX PasHOro BUAa
W ypOoBHSA (AMNA0M, rpamoTa, 61arof4apHoOCTb, ApYroe);

3. 3anucu B KypHane y4éta 06 y4acTum B Bble3gHbIX MEPOMNPUATUAX.

3. KANEHAAPHO-TEMATUYECKOE NNAHUPOBAHUE «YOUBUTE/NIbHAA XMMUA» 8 knacc (34 yaca)



N ypoka
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NPFIBEOCHHE
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Pasnen, rema samsriii

Paznen 1. Metons H3vuesin BeLsecTs i XHMIMECKHX MBHIIT DKCILPHMERTRIbHEE GEHoBE Ximm. (11 @)

"De\_.'lblel' KM POk XHMME B KA THE 9eA0ReEA

2 1 Mpaxriseckas patora: [pasmaa padors! B nabopaTopin o NpREME 0EPAIEHNA ¢ IE00PATORHEIM
OFOPY IOBIHHEM,

8 l Jadeparapreait anur Favaemme i onncanne duoimeckis Cooiern o5piiusn nesopriannetsns peuesrn.

4 1 MorATie © METOREY NOTHAHNA B XHMITH,

5 I MpakTiseckas padora; «HiyveHne CTPpOEHIA MIAMEHR

5 I Jadoparopaeii anerr. o /1o KIKS TEMNEPATY Pl MOKHO HAMPETE BeuecTea’ s

7 1 JlatopaTopeeii omem cHasepeane TeMmepaTypE KNMEHAA BOME C MOMOIIEED A3TYHES TEMTIEPETY [ 5
TEPMOMETPR

. ' Jadoparapi anum «ONpenetsennge TEMISPaTyPE MIANMEIHE 1 KPHCTATARSILNN METLLIES

? 1 Yuereie pewecte w cssecH, Cnocodsl pazieieHn Coeceil.

10 I JlatopaTopuedil onsr: «OnpegeieHie Boaonpoaomsel 4 INCTIUTHPOBAHHON BOLE

" ! Mpakruseckas padora: «Pasaenenne cyecei (Ma npHMEPE OUIBRCTEN BOBAPEHHON CONM

Paznen 2. [NepBoHasiaibHbie XHMHECKHE NOHATHA, (3 4.)

12 1 Tena n peutecTea. Puzsieeckne 0 xuvieckne REAeHNA. JeMoHcTpaunoHHeil skcnepument. «Braenenme
W MOTIOILEHIE TeNTA — MPHEHAK XHWH9ecKOll peakimis

13 | JlatopaTopuan pabora: «Hadmopenne n:]unuqmmn (MNaBNCHHE BOCKA, TARHWE TEOA) 1 XHMIHECKHX
(ropeHe CeeuM, NPoKAIHBAHHE MEIHOH NPOBOIOKNH) AEIEHIIS,

14 1 Jatoparopuan patora; «Had ogeHne 0 ONUCaHNE MPHEHAKOE NPOTEKAHIA XHMHISCKHY PEAKUIH Pa3HbIX
THIIOHS

13 I [pocThie # CIOXHEE BEECTE. JleMOHCTRALHOHHEI IKCNepUMERT dPainowenne BTk ANeETPIMECKHM
TOROMS

6 I Jakon CONPAHEHNA MACCH BREINSCTE, ﬂEWJHCTPﬂIIIlOHHHH IRCMEPFHMEHT AR GH COXPAHEHHA MACE R
BELLECTES

Pasmen 3. Pacreopss, (10 49 )

17 1 Pacreopes. Ponk pacTEOpOE B IPUPOAE W B EH3HH YEI0BEKS

18 1 HACHLWCHHER B HEHACKIUCHHER PACTEOREL

149 1 PacTBOpHMOCTE BEWECTE B BOgE.

i1} 1 Jadoparopuan pabora: cHecnenosamie 0colfemnocren pROTDOPEHIE BEILECTE ¢ PELIHLHON
PRCTROPHMOCTREDS

20 | Jladoparapmsit onwr cHavuening JanucHMOCTI PACTBOPHMOCTH DELIECTDA 0T TEMNEPETY P,

z | Jladoparopmeii oner o HaEammense W pocToM KpHCTLLIe.

23 | Jladoparopari omerr allepechimeinni pacTaops

24 I Maccopis 1008 PELIECTEA B PACTROpE.

s I Npakrnsecsas padoTa: «[lprroToemenne pacTBOpos ¢ ONPeaeIEmmnoil MAcCoBoil Joneil PRCTBOPEHHITD
BEIECTRAR.

26 ' Epuctansorinparsl, JabopaTopieil oner: cOnpenenerie TeMneparyps pazictenis
K[FHCTANH A PETas

Pazaen 4 (JenopHke KIACCK HEOpraHnueckns coeammennil (8 a )

27 1
Cocran poaaved JesmoncTpaumoniui axcnepumenT: «Onpenenenig CoCTana iy as,

bz | =
CroiicTea kncaot. [Mpaktiveckaa pafora: ol lonyaenne meanorn kynopocas

] I
Ocwonania. Mpakruieckas pabora: «Onpenenenie pH pacToOPoR KHCIOT W WETO9ei»

] |

3 Oewosannr. [adoparopesii onwr: cOnpegeneane pH pazasmasex cpear.

L . Xumpreckne croficTan ocHosariil. Tlaboparopseil amum «P eakiiia Helmpatsaams
Jemoncrpaunonnii sxecnepument. «Ocnosannn. Temacsoll sfuesT peakiing ruapokcHia HATPHA ¢
FIIEKHCTEM Fa3oMs.

iz I
CeodicTra Heoprasmueckny coeaniernii, Jlaboparopanil onwm: «Onpetenesne KNCIOTHOCTH NOYALLE

33 1
KHMIECK AN CRATD. HE'-'IBIII’.“'I“pBIJ.HﬂHHI:Iﬂ CHTRIT! ﬂTEHI‘IE]:Iﬂ"I‘}'pB MEARTEHNE BEECTE € PEIHLIMH THNAMH
EPHCTATIHYECKNY PCInETon.

34 1

Oofimenne no kypey. Janmma npoesTa

KANEHOAPHO-TEMATUYECKOE NIAHUPOBAHUE

«YausutenoHaa xumua» - 9 knacc (34 yaca)




N ypoxa Hara K-g0
NpOReneHns SACOR Paznen, Tema sansTrii
Pazmen 1. Teopus specrponimaeeckoi muecoummamn. {15 a0 )

1 1 Teopua 3nesTponnTHdeckoil Tuecounauns, desoncTpauns: Hoonaegoeanime 3eKTPONPOBIIHOCTH
PRCTROPOE BEMECTE, NPOLECCA THCCOUHATINE KNCAoT, menosell u conell {BOSMOEHD HCTINESORAHIE
piaeomaTeprancn). desoncrpaunonneii oner: o Tennosod sddext pacTeopening pSWScTD b BIEr

2 1 “IAEKTPOAHTE! H HEIIEKTPOINTEL.

. I lpakriseckas padoTa: « IICETPOINTLL I HEICKTPOIHT B

4 I Crengst Anccoimannn. JIaSopaTopHui onk™ «BrigHie pacTRODHTENA HA THCCOBAITHIN:

3 ! Cuabki4e ¥ Crabue MeETPeaHTLL

6 I Jlafoparopueii oner: «CHassee 1 caa0sIe 31eKTRONNTES

7 I JafopaTopeeii oner o JaBncHMOCTE ANEKTPONPOSOIHOCTI PACTEOP0R CHIEHEN JNEXTRINTOR 0T
KONUENTPALHHA HONOES,

8 L CeoiicTna KNCAOT, CCHOBAHIT I CONGH B CHETE MPEACTARMEHNIT 00 AMEKTPONHTIHEEKON THCCOLMALI.

? I MpaxTiseckan padora; «CNPeneTeHIe KOHUSHTPALN COMN 10 IMEKTPONPOBOIHOCTH PACTEOPEN

1 : Peagunn somioro odmera, Y CIosins NPoTeEanng PEakuii monHor olMeHa, NoIHRE i CORPaeHH e
nannLe vpannenna pekwnn. Jaboparopnum omar «Biinmonencrong ruapokcian Gapis ¢ cepnon
EHCAOTOR

I ! Crunnrsie i cmabne anerTponuTsl JladopaTopiii onker cO0palosanme comel aMMoHrDs

12 ! CooiicTioa KHCAOT, CCIIODAIINN i CORENH B COETE MPEACTANIEHII o0 JHEKTPOAITHYECKON AHCCOLHALIN.

13 I KauecteeHusie peakuin Ha nowk, Jaboparopredi onem: «KawecTBeHHBE PEAKUNN HE KATHOHB! 1
AHUOHE

14 : Nonsme o rugpomnse conen. JTadoparoprui coprr. o JlERcrsme niInEopon mi pacTeopsl CONeis

13 L lMpaxriseckas padoTa: «Pemenne RcnepryvenTaILILX 38334 no Tesme o0 poiicToa KnenoT, cenonannii m
COAgi KaK 3IeKTPOIHTOES

Paznen 2. Xusaweeckne peakumn. (740.)

16 | CIKHCINTEARHO-BOCCTAHORHTENRHEE PEAKINH, INEKTPOHHEI DATAHC OKNCIHTENLHO-BOCCTARDBHTENEH O
peakwin, Jesorcrpauns; alnsmsl, HIKCTRHPY KNG NPAMEPS] DEHCIITEEHG-BOCCTAHOEHTENBHEIX
peakini {rapenHe, Peakii PATA0HeHIA, COeTIHEHRT:

17 1 Onennrensro-goccTanoBrTensape peakumn (OBP). Maboparoprwii onsm: aHyyuennie peakumm
BIAHMOIERCTEHY CYIILHTA HATPHA C IEPOKCHILOM BOIOPOLL.

18 1 Jlatoparopeeil onem eHasencane pH B X00e 08HCINTE IEHG-BOCCTAHDRNTENBHES PEAKL TN,

19 1 JlafopaTapreil oner: «CpasHETENEHER XAPAKTCPHCTHES BOCCTARGEHTENLHOI COOCO0HOCTH METAILIOR:.

20 1 CEOPOCTE XHUMHSECKON peakumi. [eMOBCTPALNOHHET ONeT, « M3y eHIe BINAHUA Pa3INYHER (FaKTOpOR
HA CEOPOCTH PEARITHIG

41 I Cocranienng }"DBPGHIEHFIH DEACINTENRHO=BOCCTAHOBHTE ThHEKIX pﬁammﬂ © BCNOIRIOERHHEM METOILA
HHEETPOHHOND Bananc.

>

a ! Cocrannenne ypasHesitil ORHCANTERBHO-BOCCTAHOBHTENLHBIX PEAKLNA © HCNOABIOBANIESM METOLL
AMEKTPOHHOID BALAHCA.

Pazmen 3. XomMHYSCERE 3EMEHTH (CBOHCTRA METILLIOR, HEMETIULIGE B MK costnsennii) (12 4.)

23 I Oiomin xapakrepucrned ranorenon, Jlesmoncrpiunonnmi ansr sHsvaenne dorimmecsis u xnanaetcns
CROMCTE KNopas.

24 | TMparxrrveckas padora: «Onpenenense cOTEPRANHA XIOPHI-HONOE B NHTLEBON Doges.

23 | ODman xapakTeprcTHea MeMenTor YIA-rpynne, JessoncTpamsonneii onerm: cllanyyenne
CcepoBLAOpoaa 1 nayHenne ero ceoicres. Jlaboparopusil onerr «Cneres ceposoaoposa. Kauecteenuee
PERKIHY HA CEPOBMIOPON I Cy NhinTks.

26 I Oxenad cepul. Ceprnetan kncaoma, JemoncTpausomiei onwm N deHayuenne coolcte CepumcTons risa
H CEPHICTON KNSR,

27 1 OOy XEpAKTEPHCTHEL JIEMeHTOB Y A-Irpyimsl AMMUAE, €10 (UESH9eckie 0 SHMIMECKNIE CEONCTBR,
MOTYHEHHE W NPHMEHEHNE.

18 | Jladoparapiit anum oOCHonibe CooRCTa AMMELKL .

0 I Owenn asera (V). Mesencrpannonnre omure «Tomysense okcnna asora (1V) 0 esyuaenie ero
ceoiicTes; aQencnesne oxcnas azora (1) oo ceensa asota (Ve «Baanmoneiicrane oxcnga asora (1V)
BOIOI 1 KICIOPOA0M, TOAYHEHIE 330THOIN KICTOTES.

30 I AZOTHAR BEHCAOTE W ¢ oo, TTpasTuseckan pabora; cONpeIsneHie HITPATHOHOE B IHTETEIEHOM
PRCTROpE

il ! Munepaneuse vaobpenna, JaSoparopnui oner! «0npenanenne AMMuaunei SETHTpLl i MOUenHiLE.

il I Mernwase Kaneumii. Coegunesns gansuie. Jaboparopueii anwrr: cBaammonesicremne nisecTomoil soms9
© YTICKHCIRIN TAI0M.

i3 ' Meranaw. Heneso, JTabopaToprsil onbiT: «(KHCIEHNE HKENe3d BO BIAKHOM BOIVIER

34 I Obobmenne no kypoy. Jauma npoekTa




