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PABOYASA ITIPOT'PAMMA
BHEYPOUHOIi 1eATeJbHOCTH «FOHBI XUMHK)
AJ1s1 8 KJIaCCOB € HCMOJIb30BaHMEM 000py10BaHus HeHTpa «Touka pocray

Ha 6a3e uentpa «Touka pocta» obecrieunBaeTcs peainsaius 00pa3oBaTeIbHbIX MPOrPaMM €CTECTBEHHO-HAYYHOMH M TEXHOJIOTHYeCKON
HaIpaBJICHHOCTEH, pa3padOTaHHBIX B COOTBETCTBHH C TPEOOBAHHMSIMU 3aKOHOATENbCTBA B cpepe 0OpazoBaHus U ¢ yu€ToM pekomeHaanmii Oene-
paJIbHOTO orepaTopa yueOHOTo npeamera « XuMHUs».

Pa6ouasn nporpamMma CoCrtaBJI€HaA HA OCHOBE CJICAYIOIIUX JOKYMCHTOB:

DyHIaMEHTATBHOTO sJIpa COACPKaHUs 00IIEero 0Opa3oBaHusl U B COOTBETCTBUHU C [ OCYapCTBEHHBIM CTaHAAPTOM 00IIET0 0O0pa3oBaHus (IIpHUKa3
MunuctepctBa o0pazoBanus 1 Hayku Poccuiickoit @eneparu ot 17.12.2010 r. Ne 1897).

Pabounx mporpamm. Ilpenvernas smHus yueOuukoB [.E.Pymsutnca, @.I.@Denpamana. 8-9 «kjmaccel: mocoOue Juiss  yduTenen
obmeobpazoBatenbHbIx opranusanuii /H.H. T'apa. — 2 uza., nomn. — Mocksa: [Ipocsemenune, 2013 1.

®DenepanpHOTro 3aK0oHa «O06 0bpazoBanuu B Poccuiickoit denepannm» No273-D3 ot 29 nexabps 2012.

[IpumepHO#l TporpaMMbl OCHOBHOTO 00IIero ooOpa3oBaHus mo xumuH ais 8-9 kiaccoB, JomymieHHas JlemapraMeHTOM 00pa3oBaTelbHBIX
IporpaMM M cTaHaapToB obmiero oopazoBanus MO PO.

@denepanbHOTO TIEpeUHs y4eOHHWKOB, PEKOMEHIIOBAHHOTO (IOIMYIIEHHOTO) MUWHHUCTEPCTBOM 00pazoBaHHsi W Haykn P® K HCIOIB30BaHHUIO B
00pa30BaTebHOM IpoIliecce B 00neoopazoBarenbHbIX yupexacausx Ha 2023-2024 yueOHbIi ro.

TpebGoBanuii Kk pe3yiabTaTaM OCHOBHOT'O 0OOIIEr0 00pa30BaHUs, MPEICTABICHHBIX B (peepaibHOM roCyJapCTBEHHOM 00pa30oBaTeIbHOM CTaH/IApTE
o0mrero o0Opa3oBaHusl BTOPOTO MOKOJICHUsS. B HUX Tak)ke YYUTHIBAIOTCS WICH Pa3BUTHS M (OPMHUPOBAHUS YHUBEPCAIBHBIX YUEOHBIX ICHCTBUH s
OCHOBHOT'0 00111ero 00pa3oBaHusl.

MeTtoauuecknx peKkoMeHJaluii MUHHCTEPCTBA NpocBelieHus: Poccuiickoit @enepannu no «Peanusanuu o0pa3oBaTeabHbIX MPOrpaMM
€CTECTBEHHOHAYYHOW U TEXHOJIOTUYECKOM HAaIPaBJIEHHOCTEN 10 XUMUHU € UCTIOIb30BaHNEM 000pyA0BaHUs LIeHTpa «Touka poctay (YTBEpKI€HBI
pacnopspkerreM MuHKCTepcTBa pocsenienus: Poceuniickoit denepamun ot 12 saBaps 2021 r.Ne P-6).

OcHoBHoIi o0pa3zoBatensHOU porpaMMel MBOY COII Ne 5 um. K. A. Apnamesa r. Mo3aoka Ha 2023-2024 y4eGHblii ro1.
VYuebnoro miana MBOY COII Ne 5 um. K. A. ApnameBa r. Mo3zaoka Ha 2023-2024 y4eOHBIi TOI.



1. COAEPXAHUE ITPOI'PAMMBI
2.
BHeypo4HOH AesiTeJbHOCTH «IOHBIH XuMHK» 1711 8 Ki1accoB (34 yacoB)c
HCII0JIb30BaHMeM 00opynoBaHus HU(POBOii JadopaTopuu
«Touka pocra»
Pa3nen 1. OcHOBBI AKCIIEPUMEHTAIBHOW XUMHUU

XuMHS — HayKa JKCIIepUMEHTalbHasd. BBoHbIN nHCTpYKTaxX 110 Th

JlemoHcTpannoHHbIN skcriepuMeHT Ne 1. O3HakomiieHne ¢ 1abopaTopHbIM 000pyI0OBaHUEM; TPUEMBI 0€30MacHON PabOTHI C HUM.
[Tpaktuueckas paborta Ne 1. [IpaBuna Texuuku 6e30macHOCTH Ipu paboTe ¢ 1adopaTopHbIM 000pyAoBaHUeM. 3ydueHne CTpoeHus TIaMeHn»
MeTo/1pl T03HAHUS B XUMUU. DKCIIEPUMEHTAIIbHBIE OCHOBBI XUMUU

Jlaboparopusrit onbiT Nel.PaccMoTpeHue BEmeCTB ¢ pa3inyHbIMA (PU3HYECKUMH CBOMCTBAMH (MeIb, JKEJIe30, IUHK, Cepa, BOJA, XJIOPU HATPHUS
Jlabopartopusiii onbiT Ne 2. «/lo kakoii TeMnepaTypbl MOXKHO HarpeTh BEIIECTBO?»

Jlaboparopusiit onbiT Ne3.M3y4yeHre CBONCTB BEIIECTB: HarpeBaHUe BOJIbI, HarpeBanue okcuaa kpemuus (IV).

Jlaboparopusiii onbiT Ne 4. «/3Mepenne Temnepatypbl KHIIEHUS BOJIbI C IOMOIIBIO JaTYWKa TEMIEPATYPhl U TEPMOMETPa»

JlaGopatopuslit onbIT Ne 5.«OnpeaeneHue TeMrneparypsl IVIaBICHUS U KPUCTALIM3AMN METaJIa

[IepBoHavyasIbHBIE XMMUYECKHE OHATHUSA. UNCTHIE BEIIECTBA U CMECH

JlaGopatopusliif onbIT Ne 6. MccnenoBanue Gpu3nueckux 1 XUMUYECKUX CBOMCTB MPUPOTHBIX BEIIECTB (M3BECTHSIKOB).

YucThle BEIIECTBA U CMECH. CnocoObl pasaCICHUA cMecel: nelicTBue MAarsuToM, OTCTauBaHUC, (I)I/IJILTpOBaHI/IC, BBIITAPUBAHUC, KpUCTAJIJIN3allH,
JUCTHUIIIIALINA.

JlaGopartopuslii onbiT Ne 7. PaznieneHue cMecH sKeJIe3HBIX OTMMIIOK U CEPBI C TTOMOIIBIO MarHuTa.
Jlaboparopusiii onbiT Ne§. [IpurotoBnenue u paszeneHue CMeCH Kelie3a U Cephl, pa3/ieJeHre cMecu HeTH U BOJbI (PaCTUTEIHHOTO MAacia U BOJIBI).

[TpakTuyeckas padora Ne 2. OBnazieHre HaBBIKAMU pa3esICHUs] OHOPOAHBIX U HEOJHOPOAHBIX CMECEi: OTCTauBaHue, (PUIHTPOBAHUE, BBINIAPHBAHUE,
KPUCTAJUTU3ALNS, TUCTUIUIAINS (TIEPETOHKA).

dOusnyeckne U XUMHISCKHE SIBJICHUS.

JlemoHCTpaniMOHHBIN dKcriepuMeHT Ne 2. «BrizeneHne u morjioneHne Teria — Mpu3HaKk XUMUYECKON peaKITum



Jlabopartopusiii onbIT Ne9. [Tpumeps! pusnueckux sBICHHUN: CrHOaHne CTEKITHHON TPYOKH, KUTISTYEHNE BOJIBI, TUIaBJIeHHE mapaduHa.
JlaGopatopusiii oneiT Nel0. IIpumepsl XUMHUYECKUX SIBICHUI: TOPEHUE IPEBECUHBI, B3aUMOJICHCTBIE MPaMOpPa C COJITHOM KUCIIOTOMA.
ATOMBI U MOJIEKYJIBI, HOHBI. BelecTBa MONEKYJISIPHOIO U HEMOJIEKYJISIPHOTO CTpOeHHMsI. KpucTaimmiyeckue pemerky.
JlemonctpaunoHHbii onbIT Ne 3. «Temrneparypa MiaBieHus BEIIECTB C Pa3HbIMUA TUIIAMH KPUCTAIUIMYECKUX PELIETOK»

[IpocTeie u cnoxHbIe BemecTBa. XUMHUYECKUN 3JIEMEHT. XUMHUYECKU 3HaK. [IpocThie BemecTa: MeTaaibl U HEMETaJIbL.
Jlabopartopuslii onbIT Ne 11. 3HaKOMCTBO ¢ 00pa3iiaMu MPOCTHIX BEIIECTB: META/UIOB U HeMeTa/liIoB. OnMcaHue CBOMCTB.
Jlaboparopusbrit onbiT Nel2. M3ydenue 00pa3oB METANIOB M HEMETAJIOB (Cepbl, JKeJe3a, allFOMUHUS, TpaduTa, MEIU U JIp. ).
Crno>xHbI€ BELIECTBA UX COCTAB U CBOMCTBA.

Jlaboparopusiii onbiT Ne 13. 3HakOMCTBO ¢ 00pa3amMH CIOKHBIX BEIIECTB, MUHEPAJIOB U TOPHBIX opo 1. Onrcanue CBOMCTB.
JemoHcTpannoHHbIi 3KcriepuMeHT Ne 4. «PaznoskeHue BOJIbI 2JIEKTPUUECKHUM TOKOM

Jlaboparopusriii onbiT Nel4. McnipiTaHue TBEPAOCTH BEIIECTB C MOMOIIbI0 Koyutekuuu «llkamna TBepaocTu.

@opMyIIbl CIOKHBIX BellecTB. KauecTBEHHBIN M KOJIMYECTBEHHBIN COCTAB BEIIECTBA.

JlemoHcTpannoHHbii skcrepuMeHT Ne 5. «Paznoxenue ocHoBHoro kapoonara meau (1) (mamaxura)»

@opMyIibl CIOKHBIX BellecTB. KauecTBEHHBIN U KOJIMUECTBEHHBIN COCTaB BellecTBa. Ha3BaHUs CIOKHBIX BEIIECTB. PeakTUBBI. DTUKETKH.
['pynnel XpaHeHus: peakTUBOB. Y CJIOBUSL XPAHEHHS U HCTIOJIb30BaHMUS.

3aKOH COXpaHEHHS MacChl BEIIECTB.

JleMoHCcTpanimoHHBIN SKcieprUMEHT Ne 6.«3aK0H COXpaHEHUSI MACChl BEIIECTB

XuMHUUeCcKue npeBpalieHus. XUMUYECKUE PEaKIUu.

Ha60paTopHLn71 ombIT Nel5. HpI/IBHaKI/I MMPOTCKAHUA XUMHUYICCKUX pCaKHHﬁZ HarpcBaHue MEIHOM ITPOBOJIOKH, B3aHUMOJECHCTBHUE pacTBOPOB €AKOT'O HATpPA
U XJiopuJga MCau; B3aUMOJCHCTBHE pPacTBOpPOB YKCYCHOﬁ KHUCJIOTHI U mnpoxap60HaTa HaTpus.

XUMHYECKUE YpaBHEHM . BbINOIHEHNE TPEHUPOBOYHBIX YIIPAKHEHUH 110 COCTABIICHUIO YPAaBHEHUM XUMUYECKUX PEAKLIUN
THUIBI XUMUYECKUX PEaKLIHi

JlabopaTopHsbiii onbIT Nel6. Turbl XUMHYECKHUX peakiiuii: pasnokenue ruapokcuaa meau (11); B3aumoeiicteue xenesa ¢ pacrBopom ximopuaa meau (1),
B3auMoieiictBre okcuaa Meau (I1) ¢ pacTBOpOM COJSTHOM KHUCITOTHI.



IToaroroska x I'1A, BIIP.

TecToBbIi KOHTPOIIB: «OCHOBBI 3KCIIEPUMEHTAIIBHON XUMUM.

Pazgen 2. [IpakTukyMm 1o M3y4eHHIO Ta30B: KUCIOpoaa U Bojopoa (7 4)

Kucnopon. Peakiuu, ncnosib3yemsbie AJis HOTy4EHUS! KUCIOPO/a B JabopaTopuu

JlemoHcTpannoHHbli s3kciepuMenT Ne 7. «[lomyuenue u coOupanue KUcaopo/ia B 1ab0paTopuu U 3aroJIHEHUE UM TFa30METpay
XuMHu4ecKue CBOMCTBA Kuciopoaa. OKCHIbI.

JlaGopatopusiii onbiT Nel7.«"openue cepsl 1 hocdopa Ha BO3ILyXe U B KUCIOPOIE»

Jlaboparopusbrit orbiT Nel8.«["opeHue rxene3a, MeIu, MarHHs Ha BO3yXe U B KHCIIOPOJIE»

Jlaboparopusriii onbiT Nel9. PacemoTtpenue oOpasioB okcuioB (yraepoaa (IV), Bonopona, docdopa, menu, kanbius, sxene3a, KpeMHUs).
IToaroroska x ' 1A, BITP

Bo3nyx u ero cocras.

JlemoHCcTpanoHHbIH dKcriepuMeHT Ne 8. «OrnpezeneHne coctaBa BO3IyXa»

Bonopon. [Tonyuenue Bogopoaa. Mepsl 6e3omacHocTu ipu padote ¢ Bojgopoom. [Iposepka Ha unctory. ['pemyunii ras.
JlemoHcTpannoHHbIN skcriepuMeHT Ne 9. «Ilomyuenue u cobupanue Bogopoaa B tadboparopuu. OnsiT KaBenauimay»

XuMunueckue cBoiicTBa Bojopoaa. [Ilpumenenue.

HemoncTtpannonHsbii axciepuMeHT Ne 10.«[Tomyduenre Bogopoaa peakiueil altoMUHNAS CO CMECBIO Cynb(haTa MeId U XJIOpHIa HATPUS»

JleMoHCTpannoHHbIHN sKcniepuMenT Ne 11.«3aHnMaTenbHbIe ONBITH C BOJOPOIOM: JIeTarolas 0aHKa, B3pbIBAIOIINECS ITy3bIpH, JIETAIOLIHE MBIIIbHBIE
HIapHKH.

TectoBblil KOHTPOJIb: «[IpakKTHKYM MO U3YYEHUIO ra30B: KUCIOPOAA U BOJAOPOAA.

Paznen 3. [IpakTuKyM 1O H3y4EHHIO CBOWCTB BOJBI M PacTBOPOB (9 1)
Bopna. Meronbl onpeesieHus: cocTaBa BOAbI - aHAJIU3 U CUHTES.

Jlabopatopusiit ontbIT Ne 20.«Onpenenenre BOAOMPOBOTHON U TUCTHIIITMPOBAHHON BOJIBI



Du3n4YecKnue U XUMAYECKUE CBONCTBA BOJIBL.

JlaGopatopusiii onbIT Ne21. Okpacka HHIMKATOPOB B HEHTPAIBbHOM cpefe

Jlabopartopusbiii onbiT Ne22.CpaBHeHue 1po0 BObI: BOJOMPOBOIHOM, U3 TOPOJICKOTO OTKPHITOTO BOIOEMA.
Bona — pactBopurens. PacTBopsl.

JlaGopaTopuslii onbIT Ne 23. «3y4yeHne 3aBUCIMOCTH PAaCTBOPUMOCTH BEIIECTBA OT TEMIIEPATYPhI»
HacpliieHHblie 1 HeHACHIIIEHHbBIE PACTBOPBHI.

JlaGopatopusiii onbIT Ne 24. «HabnrogeHue 3a poCTOM KPHCTAIIIOBY

Jlaboparopusriii onbiT Ne 25. «IlepechliieHHbBIN pacTBOP»

[TpakTuueckas pabora Ne 3 «Onpenenenne KOHIEHTPALMU BEIIECTB KOJOPUMETPUUECKUM METOJIOM IO KATUOPOBOYHOMY IpaduKy»
Kpucrannoruaparst.

Jlabopartopusrit onbIT Ne 26.«Onpenenenre TeMnepaTypsl pa3iokeHUs KPUCTAUIOTUIPaTay

[Toaroroeka x I'A, BIIP

TecToBrIi KOHTPOIIB: «IIpaKTHKYM 110 U3Y4EHHUIO CBOMCTB BOJABI U PACTBOPOBY.

Pasnen 4. OcHOBBI pacueTHOU XuMuH (4 4)
Mo — euHUIA KOJTMYeCTBa BemecTBa. MomsipHast Macca. BEIYUCIICHNS IO XUMHUYECKHM YPaBHEHUSIM.
3akoH ABorajipo. MomnsipHbiit 00beM ra3oB. OTHOCUTENbHAS TUIOTHOCTh T'a30B.

O06paboTka IKCIIEpUMEHTAIBHBIX IaHHBIX C HUCIIOJIb30BaHueM 1U(poBoii 1abopatopun «Touka poctay. Urenue rpadukoB, quarpamMmm

Pazgen 5. [IpakTuky™m 10 M3y4E€HHIO CBOMCTB BEIECTB OCHOBHBIX KJIACCOB HEOPTaHUUECKUX coearnHeHuH (12 1)
Oxcuppl: knaccuukaiys, HOMEHKIIaTypa, CBOMCTBA, OJIyYeHHE, TPUMEHEHHUE.

JlaGopatopuslii onbiT Ne27. HabmiogeHre pacTBOPUMOCTH OKCHJIOB aTFOMHHUS, HATPUS, KaJIBIUS U MEJH B BOJIE.



Jlabopartopuslii onbiT Ne28. Onpeenenne KUCIOTHOCTH-OCHOBHOCTH CPEIbl TTOJIYYCHHBIX PACTBOPOB C TTIOMOIIBIO MHANKATOPA.
JlaGopatopuslii onbIT Ne29. ITomydeHue yriaekucioro ra3a v B3auMoJICHCTBHE €To ¢ U3BECTKOBOM BOIOM.
I'unpoxcunpl. OcHOBaHMS: Kilaccu(UKalKsl, HOMEHKIIATypa, OJIy4eHHUE.

Jlaboparopusrii onbiT Ne30. B3aumoelicTBre OKCUIOB KalbIus U Gochopa ¢ BOI0H, Onpe/ieieHne XapakTepa 00pa3oBaBIIEToCs THIPOKCHIA C
MTOMOUIBIO0 UHAUKATOPA.

JlaGopatopusiii onbIT Ne 31.«Omnpenenenue pH pazanuHbIX cpen

[TpakTuyeckas padora Ne 4 «Onpenenenue pH pacTBOpOB KHCIOT U HIETOYEH)

XHUMHYECKHE CBOWCTBA OCHOBaHUM. Peakuus HelTpanusanuu. OKpacka HHIMKATOPOB B IIEJIOYHON U HEUTpaiabHOU cpenax. [IpumeHeHre OCHOBaHU.
Jlaboparopusiit onbiT Ne 32.«Peakuus HEUTpaTu3aumy.

JlemoHcTpannonHblii skcnepument Ne 12. «OcuoBanust. TemnoBoit 3¢ ekt peakimu ruApoKCHIa HATPUS C YTICKUCIBIM Ta30M)
JlaGopatopusiii onbIT Ne33. B3aumoseiicTBre pacTBOPOB KUCIIOT CO LIEIOYAMH.

Jla6oparopusiii orbiT Ne34.ITony4deHne HepaCTBOPUMBIX OCHOBAHHH M CCIIE0OBAaHUE X CBOWCTB (Ha mpumepe ruapokcuaa meau (11)).
AMpoTepHbIe OKCUIBI U TUIPOKCUIBL.

Jla6oparopuslii oreiT Ne35.TTonmy4deHne aMpOTEpHBIX OCHOBaHHI M MCCIIC0OBAaHUE UX CBOWCTB (Ha mpumepe ruapokcuia nuaka (11)).
Kucnotel. Cocras. Knaccudukarus. Homenknarypa. [lonydenue kucior.

XHUMHYECKUE CBOMCTBA KUCIIOT

Jlaboparopuslii onbIT Ne36.B3aumoneiicTBue MeTaioB (MarHusi, UHKA, ’kKele3a, MeH) C paCTBOPaMU KHUCIIOT.

Jlaboparopusriit onbiT Ne37.B3aumoneiictue okcuaa meau (I1) 1 okcuna iuHKa ¢ pacTBOPOM CEPHOU KHCIIOTHI.

Jlaboparopusiii onbiT Ne38. B3aumopeiicTBie pacTBOPOB KUCIOT C HEPACTBOPUMBIMU OCHOBAHUSIMHU.

Comu. Knaccudukamus. Homenkmarypa. CriocoObI OTydeHus COJIei

[TpakTuyeckas padora Ne 5. «[lomyueHre MEIHOTO KyIIOpocay

CaoiicTBa coneil. 'eHeTndeckas cBsi3b MEX/1y OCHOBHBIMU KJIaCCAMU HEOPTAHUUYECKUX COEAMHEHUN

[TpakTrueckas padota Ne6. Penenne skcnepuMeHTAIbHBIX 3a7a4 10 TeMe «[[pakTHuKyM 1Mo M3y4eHHIO CBOMCTB BEIIECTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COETUHEHUID



IToaroroska x I'A, BITP

TecToBbIl KOHTPOJIB: «I[IpakTHKyM 110 U3y4EHUIO CBOMCTB BELIECTB OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCIUHEHUN).

Paznen 5. OCHOBBI ONBITHO-3KCIIEPUMEHTAIBHOM U TPOESKTHOM JesTeabHOCTH (161)

TexHuka 6€30MacCHOCTH MTPH BHIOJIHEHHH CAMOCTOSTEIILHBIX OIIBITOB U KCIIEPUMEHTOB B IOMAIIHUX YCIOBHSIX U C HCIIOJIb30BAaHHEM 000PYIOBaHUS
XUMHUYECKOH 1ab0opaTopuu.

ITpakTuyeckas pabora Ne7. O6paleHue co CTeKIoM (crudaHue CTeKJISHHOW TpyOKH, NU3rOTOBJIEHUE: MUIIETKU; KaWUISIPOB; IPOCTEUIINX Y3JIOB;
MPOCTEHIINX TPUOOPOB)

XHWMHYECKUH aHAIIN3: KAYECTBEHHBIN U KOJIMYECTBEHHBIN

Teopernyeckne OCHOBBI ONBITHO-3KCIIEPUMEHTAIBHON U ITPOEKTHOM IEATEIBHOCTH.

Br160p TeMbl npoekTa. [1nanupoBanue 1esTenbHOCTH.

IToxroroBka npoekra. C60p HHPOPMALIUU 110 JaHHOH Teme. MoaenrpoBaHne POEKTHOM AeITeIbHOCTH.
BoinonHenue yueOHbIX TPOEKTOB, ONBITHO-KCIEPUMEHTAIbHBIX padoT.

[IpakTueckue padoTsl Ne8-12 o TemMaMm NPOEKTOB yJalluXxcst

[ToaroToBka yueOHBIX IPOEKTOB K 3aIUTE

[TpomexyTouHas aTTecTanys. 3aluTa NPOEKTOB

ITonroroBka k 'MA, BIIP: pemienue npakTuko OpUEHTUPOBAHHBIX 3a1aHUI

[TonroroBka k 'MA, BIIP: pemienue npakTHKO OpUEHTUPOBAHHBIX 3a/IaHUIN

O0o061IeHre, cucTeMaTH3aI|s M KOPPEKITUS 3HAHUN yJaIIuXxcs 3a Kype «DKCIEepUMEHTaIbHAs XUMUsI», 8 Kitacc.
TecToBbBI KOHTPOJIb.

TemaTHka ONBITHO-3KCIIEPUMEHTAIBHBIX M IPOSKTHBIX pabOT ¢ UCIOJIb30BaHHEM 000pyA0BaHus LieHTpa «Touka pocTay:
1. DkcnepTr3a NPOAYKTOB MUTAHUSA 1O YIAKOBKE.

2. OmnpeneneHne KauecTBa BOIOITPOBOTHOM BOJIBI.

3. OnpeneneHue CBOMCTB BOJOIIPOBOIHON M TUCTUIUTMPOBAHHON BOJIBI.



4. KucnoTHOCTh aTMOC(HEPHBIX OCaIKOB.

5. [TonydyeHne KpUCTAIIIOTHIPAaTa MEIHOTO KYIIOpoca.

6. HaGmroenne 3a pocToM KpHCTaJLIOB.

7. Ilony4eHue nepechieHHbIX PAaCTBOPOB.

8. Onpexnenenue TeMIepaTypsl pa3IokKeHUs KPUCTAIIIOTHIPATA.

9. Onpenenenue KUCIOTHOCTU MOYBHI.

10. Uzyyenue 11eI0YHOCTH Pa3IMYHbIX COPTOB MbLIA U MOIOIIUX CPEJICTB.

11. UunukaTopHble CBOICTBA pa3IMUHbIX PAaCTEHUN U IBETOB (¢ onpeaeneHueM pH pacTBopoB).
12. OnpenencHue kauecTBa XjaeOONeKapHOH MYKH | XJieOa.

13. Onpenenenne KauecTBa KUCIOMOJIOYHBIX TPOTYKTOB.

Omnpenenenne 3aBUCHMOCTH W3MEHEHHs pH 1ebHOT0 M macTeprU30BaHHOTO MOJIOKA OT CPOKOB XpaHECHHSI.
OuncTKa BOJBI IEPETOHKOM.

OuncTka BOABI OT 3arpsA3HEHHH.

[TpuroToBneHne MOYBEHHOHN BBITSKKU U onpeienenue ee pH.

Omnpenenenne CTENEHH 3aCOIEHHOCTH TTOYBEI.

KonngectBeHHOE onpesienieHne 3arpsi3HEHHOCTH BEIIECTBA.

Onpenenenne maccel okcuna Meau (1), ooHapyxenue okcuaa yriepoaa (1\V) u Bosl, mosydaeMbIX IIPH Pa3JioKEHUH OCHOBHOTO KapOOHATa MEIN
(manaxura).

[Tonyuenue, cobupanue u uaeHTUGUKAIUS Ta30B (BOAOPOa, KUCIOPO/Ia, YTIAECKUCIOTO ra3a, aMMHAaKa), MOHTaXX COOTBETCTBYIOIIHUX MTPHUOOPOB.

[Ipumedanue: )KenThIM MapKEPOM BBIACIEHO coziepkanue [IpuMepHoi mporpamMmel, TPEIOKEHHON B MEeTOINYEeCKUX PEKOMEHIAIIMi MUHUCTEPCTBA
npocsemnieHust Poccuiickoit @enepannu no «Peannsanuu o0pa3oBaTeIbHBIX TPOTPaMM €CTECTBEHHOHAYYHOM U TEXHOJOTHUECKOW HApaBIEHHOCTEH 1O
XUMUH C UCTIOJIb30BaHUEM 000pya0BaHUs IeHTpa « Touka pocta» (yTBEPKICHBI pacrnopsikeHueM MuHHCTepcTBa MpocBelieHust Poccuiickoit
deneparun ot 12 staBaps 2021 r.Ne P-6).



2. INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA [TPOI'PAMMbIBHEYpOUHOI EATENBHOCTH «DKCIIEPUMEHTATIBLHASI XUMUSD)
JUIs 8 KJIacCOB € UCTIONIb30BaHUEM 000pymoBaHUS 1eHTpa «Touka pocTay

C OITMCAaHHUCM YHUBCPCAJIIBbHBIX yLI€6HBIX HeﬁCTBHfI, JOCTUTIaEMBbIX O6y‘laIOH_II/IMI/ICSI

JInyHOCTHBIE PE3YIBTATHI

OOyuaronuiicst MOIY4UT BOZMOXKHOCTB /7151 GOpMUPOBAHUS CIIETYIONINX JINYHOCTHBIX Y'Y /1
OIpeZIeTICHNEe MOTHBALIUY N3YUCHUS YIeOHOT0 MaTepraa;

OLICHUBAHHE YCBAaUBAEMOI'0 y4eOHOTO MaTepuaa, NCXOAs U3 COLHATBbHBIX U TMYHOCTHBIX IEHHOCTEIH;

IIOBBIILICHHUEC CBOCTO O6pa30BaTCJII)HOFO ypOBHH 158 ypOBHSI TOTOBHOCTH K I/ISYT-ICHI/IIO OCHOBHBIX I/ICTOpI/I‘-IeCKI/IX CO6I)ITI/H>'I, CBA3AHHBIX C pa3BI/ITI/IeM XUMHUHU
H 00I1IeCTBA;

3HAHHE IIPABUJI IOBEJEHUS B UPE3BbIUANHBIX CUTYaLUsX;

OLIEHMBAaHME COLMAILHON 3HAYUMOCTH PO ecCcuid, CBI3aHHBIX C XUMUE;

BJIa/ICHUE IIPaBHJIaMU O€3011aCHOT0 OOpalIeHHs ¢ XUMHUUECKUMHU BEUIECTBAMU U 000PYI0BaHUEM, IPOSIBICHUE SKOJIOTMUECKON KYJIbTYpPHI.
MeranpeameTHble pe3yinbTaThl

Perynarusneie

OOyuaromuiics NOJy4UT BO3MOXKHOCTD 11 (POPMUPOBAHUS CIEIYIOIINX PEryIsTUBHBIX Y'Y /I

1eJienoJiaranue, BKIII0Yasi TOCTAHOBKY HOBBIX IeJieH, TpeoOpa3zoBaHre MPaKTUUECKOW 3a/1a4d B TIO3HABATEIIbHYIO, CAMOCTOSITEIFHBIN aHAJIN3 YCIOBHI
JOCTHKEHHUS IIETTH Ha OCHOBE yu&Ta BBIJICIICHHBIX YUUTEIEM OPUEHTHUPOB JICHCTBHUS B HOBOM Y4EeOHOM MaTepualie; IIIaHUPOBAHUE ITYTH TOCTHXKEH UsI
HeJei;

yCTaHaBJIEHUE 11eJIEBbIX IPHUOPUTETOB, BIJIEICHNE AIbTEPHATUBHBIX CIIOCOOOB IOCTHKEHUS LIeNIU U BbIOOp Hanbosee 3¢ (heKTUBHOTO crocoba;
YMEHHE CaMOCTOSITETIHHO KOHTPOJIMPOBATH CBOE BPEMSI M YIIPABIIATH UM,
yMEHHE IPUHUMATh PEIICHHUS B TPOOJIEMHON CUTYallNH;

MMOCTAaHOBKA YYE€OHBIX 3a/1a4, COCTABIICHHE IIJIaHA U TMIOCIEA0BATEIIbHOCTH JCHCTBU;



opraHusanus pa60qero MECTa IIPHU BBIITOJIHEHU N XUMHUYCCKOI'0 SKCIICPUMCHTA,

MIPOTHO3UPOBAHUE PE3YNIHTATOB O0yUEHUS, OLIEHUBAaHUE YCBOCHHOI'O MaTepuasa, Ol[eHKa KauyecTBa U YPOBHS MOJYyYEHHBIX 3HAHUI, KOPPEKLUS IUIaHa U
criocoba AecTBUsI MPU HEOOXOAUMOCTH.

ITo3naBaTenbHbIE

OOyuaronmiicst MOJIY4UT BO3MOXKHOCTD JJIst POPMUPOBAHUS CIETYIONINX O3HAaBAaTeNbHBIX Y Y /1:

MIOUCK U BBIIETICHHE HH(OpMAIIHH;

aHaJIM3 YCJIOBUI U TpeOOBaHMI 3a/1auu, BBIOOD, COMTOCTaBIEHNE U 000CHOBaHME CII0c0o0a pelIeHus 3a/1a4H;

BbIOOp Hanbosee H3PPEeKTUBHBIX CLIOCOOOB PELICHHS 3a/1a4l B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUH;

BBIJIBUKCHUE 1 000CHOBAHHE TUTIOTE3bI, BEIOOP CI1oco0a e€ MpOBEpKH;

CaMOCTOSITENIbHOE CO3/JaHKE AITOPUTMA I€ATEIbHOCTH IPU PEIIEHUH ITPOOJIeM TBOPUYECKOTIO M IIOMCKOBOT'O XapaKTepa;
YMEHHMsI XapaKTepHU30BaTh BEUIECTBA 10 COCTaBYy, CTPOECHHUIO U CBOICTBaM;

OIMCBHIBAHUE CBOMCTB: TBEPBIX, )KUIKUX, TA3000pa3HbIX BEILECTB, BBIJICICHUE UX CYIIECTBEHHBIX TPU3HAKOB;

M300paXkeHNe coCcTaBa MPOCTENUIINX BEUIECTB C MOMOUIBI0 XMMUUECKUX (OPMYI M CYIIIHOCTH XUMUYECKUX PEAKLUH C MOMOIIBI0 XUMHUYECKUX
YPaBHEHUMH;

IIpOBE/IEHUE HA0IIOJCHUI, ONTMCaHNE TIPU3HAKOB U YCIOBUM TEUEHUS XUMUYECKUX PEaKIii, BEIMOIHEHHE XMMUYECKOTI0 SKCIIEPUMEHTA, BEIBOBI Ha
OCHOBE aHaJIn3a HaOJI0IEHUH 3a SKCIIEPUMEHTOM, pElLIeHHE 3a/1a4, T0JIy4eHHe XUMUYECKON HH(POpMAaLIUY U3 pa3IMYHbIX HCTOYHHUKOB;

YMCHHEC OPraHU30BLIBATH UCCIICAJOBAHUC C LICJIBIO IIPOBCPKU TUIIOTE3;
YMCHHUEC ACTIaTh YMO3aKIKOUCHUA (I/IH}IyKTI/IBHOG " 110 aHaJ'IOI‘I/II/I) " BBIBOJIbI,

YMCHUEC 00BEKTUBHO OLICHUBATh I/IH(i)OpMaHI/II-O 0 BCHICCTBAX U XUMHYCCKUX NIPOHECCAX, KPUTHYCCKH OTHOCUTHLCA K HCGBJIOH&y‘IHOfI I/IH(l)OpMaHI/II/I.

KoMMyHUKaTHBHBIE
OOyuaronuiicst HOJIYYUT BO3MOXKHOCTD I (POPMHUPOBAHHUS CICAYIOMINX KOMMYHUKATUBHBIX Y'Y /[

IMMOJIHOC U TOYHOC BBIPAKCHUEC CBOUX MBICIIEH B COOTBETCTBUH C 3ala4aMi U YCJIIOBUAMH KOMMYHUKAIIUU;



aJIeKBaTHOE UCIIOJIb30BAHUE PEUEBBIX CPE/ICTB IS YUAaCTHs B TUCKYCCUH U apTYMEHTALMU CBOEH MO3UIMH, YMEHHE MPECTABIATh KOHKPETHOE
coziepKaHNe ¢ COOOIIEHUEM €r0 B MMCbMEHHOI U YCTHOMH (hopMe, OTpe/ieNieHIe CIIOCOO0B B3aNMOICHCTBHS, COTPYIHUYIECTBO B IIOMCKE U cOOpe
uH(pOpMaINH;

OIpeJiesIeHUe CII0cOO0B B3aUMOICHCTBUS, COTPYIHUYECTBO B TIOMCKE B cOOpe HH(POPMALINH, YIaCTHE B AUAJIOTe, TNIAHUPOBAHKE O0IIUX CI0cO00B
paboThI, MPOSBICHUE YBAKUTEILHOTO OTHOIICHHS K IPYTUM YYaITUMCS; ONMCAHUE COACPKAHMSI BHITIOIHSIEMBIX JCHCTBHIA C IIETTBI0 OPUESHTUPOBKH B
MPEAMETHO- TPAKTUYECKOM ACSITEIbHOCTH; YMEHHUS YUUTHIBATh PA3HbIC MHEHUS U CTPEMHUTHCS K KOOPJUHALIMU Pa3TUYHBIX MO3UIUN B COTPYIHUYECTBE;

(bopmMynHpoBaTh COOCTBEHHOE MHEHUE U TIO3ULIUIO, APTYMEHTUPOBATH U KOOPIUHUPOBATH €€ C MO3UIMSIMH NAapTHEPOB B COTPYAHUYECTBE MPH
BbIpAaOOTKE OOLIEro PeleHHsI B COBMECTHOM J1E€ATEIbHOCTH;

OCYHICCTBJIATD B3aMMHBIN KOHTPOJIb U OKAa3bIBATb B COTPYAHHUYCCTBC HeO6XOI[I/IMy10 B3aMMOIIOMOIIb,
IUIAaHUPOBATDb O6H_[I/Ie CIIOCOOBI pa6OTI>I; OCYHICCTBJIATH KOHTPOJIb, KOPPCKIHIO, OLICHKY JeHCTBUM r[apTHépa, YMCTb y'6e)KI[aTL;

HCIIOJIb30BATh a/ICKBATHBIC SI3BIKOBBIC CPENICTBA JJISI OTOOPAKEHHS CBOUX YyBCTB, MBICIICH, MOTHBOB U TIOTPEOHOCTE; 0TOOpaXKaTh B pedH (OMUCaHUE,
O00BSICHEHHE) COJIEpKaHNE COBEPIIAEMbIX JEHCTBHI, KaK B (popMe rPOMKOM COLMATU3UPOBAHHON peur, Tak U B popMe BHYTPEHHEH peun;

pa3BUBATh KOMMYHHKATUBHYIO KOMITIETEHITHIO, UCTIONB3YS CPEACTBA YCTHOW M MUCHbMEHHONW KOMMYHHUKAIIMH MTPH pabOTe ¢ TEKCTaMU y4eOHHUKA U
JOTIOJTHUTEIIBHOM JTUTEPATypPOid, CIIPABOYHBIMU TAOJIUIIAMH, TIPOSIBIIATH TOTOBHOCTh K YB2)KCHUIO WHON TOYKH 3pEHHUSI TPH 00CYXICHUU PE3yIbTaTOB
BBITIOJITHEHHOU PaOOTHI.

[IpenmeTHble pe3ynbTaThl

OOyuaromuiics HayqUTCS:

MPUMEHSTH OCHOBHBIE METO/IbI IO3HAHUS: HAOIIO/ICHHE, H3MEPEHHE, SKCIIEPHMEHT;

OIMCHIBATh CBOMCTBA TBEP/BIX, KHUIKHUX, a3000pa3HbIX BEIIECTB, BHIACIASA UX CYIIECTBEHHbIE TPU3HAKH;
PacCKpBIBaTh CMBICIT 3aKOHA COXPAaHEHHS MAaCChl BEIIECTB, AaTOMHO-MOJICKYJISIPHOM TEOPHH;

pa3nnyaTh XUMUYECKHe U (PU3NIECKHE SBICHUS,

Ha3bIBaTh MPU3HAKU U YCIOBHS MMPOTEKAHUS XMMUYECKUX PeaKIuii;

coOoaaTh nmpaBuia 6e30macHol paboThl IPU MPOBEICHUH OTIBITOB;

MOJTH30BaTHCA JTAOOPATOPHBIM 000PYIOBAHUEM U TTOCYIOH;

MOJIy4aTh, COOMPATh ra3000pa3HbIC BEIIECTBA U PAaClO3HABATh UX; XapaKTepU30BaTh PU3NUECKHE U XMMHUECKHUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCAMHEHH, IPOBOIUTD ONBITHI, MOATBEPIKAAIOIINE XUMUYECKHE CBOMCTBA U3YyUYEHHBIX KJIIACCOB HEOPTaHUYECKHUX BEILECTB;



PaCKpBIBaTh CMBICII IIOHATHS «PACTBOP», BBIYUCIISATH MACCOBYIO JIOJIFO PACTBOPEHHOIO BEILECTBA B paCTBOPE, TOTOBUTH PACTBOPHI C OIIPEACIEHHOU
MacCOBOH J0JIel PACTBOPEHHOIO BEILIECTBA;

XapaKkTEpU30BaTh 3aBUCHUMOCTDH (bI/ISI/ILIeCKI/IX CBOMCTB B€IICCTB OT TUIIA KpHCT&J’IJ’IH‘ICCKOﬁ peH_IéTKI/I, OIIPECACIIATh BU XHUMHYECKOH CBSI3HU B
HCOPTraHNYCCKUX COCANHCHUAX

PacKpbhIBaTh OCHOBHBIC TIOJIOKEHUS TEOPUH DICKTPOITUTHICCKOMN TUCCOIMAIINN, COCTABIIATh YPAaBHEHHUS AICKTPOTUTHUCCKON TUCCOIMAIIMNA KUCIIOT,
IesI04el, coselt U peakuii HOHHOTO OOMEHa;

PaCKpbIBATh CYIIHOCTh OKHUCIIMTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHHﬁ, OIpCaACIATE OKUCIIUTEIIL U BOCCTAHOBUTEIIb, COCTABJIATh YPAaBHCHUA
OKHCIHUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKHHﬁ;

Ha3bIBATh (baKTOpI)I, BJIMAIOIIME HAa CKOPOCTH XHUMHYECKOM pPCaKkuuu;
XapaKTCPU30BaTh B3aNMOCBA3b MCKY COCTAaBOM, CTPOCHHUEM U CBOMCTBAaMH HEMETAJIJIOB U MCTAJlJIOB,
MMPOBOAUTD OIBITHI IO ITOJTYYCHUIO U U3YYCHUIO XUMHWYCCKUX CBOMCTB Pa3JIMYIHBIX BCIIICCTB,

IrPaMOTHO OOpaIIaThCs C BEIIECTBAMU B MOBCETHEBHON KU3HH.

O6yqa10m1/n71c51 MOJIYYUT BO3MOKHOCTb HAYUUTBCH:

BBIAIBUT'ATh U ITPOBEPATH SKCIICPUMCHTAJIBHO T'HIIOTE3bI O XUMHUYCCKUX CBOMCTBaxX BCILIECTB HAa OCHOBEC UX COCTaBa U CTPOCHUA, UX CITOCOOHOCTHU
BCTYIIaTb B XUMHWYCCKHUEC PCAKIINH, O XapPAKTCPEC U MPOAYKTAX PA3TUNIHBIX XUMHYCCKUX peaxunﬁ;

XapaKTCPU30BaTh BCHICCTBA 110 COCTABY, CTPOCHUIO U CBOIZCTB&M, YCTaHaBJIMBATb NPUYNHHO-CJICACTBCHHBIC CBA3U MCKAY JAHHBIMU XapaKTCPUCTUKAMU
BCIIICCTBA,

COCTAaBJISITh MOJICKYJIAPHBIC U ITIOJIHBIC NOHHBIC YPABHCHUS 110 COKpaH_IéHHBIM HWOHHBIM YPAaBHCHUAM,

IMPOTrHO3UPOBATH CIIOCOOHOCTH BCIICCTBA NPOABJIATH OKUCIUTCIIBHBIC NJIM BOCCTAHOBUTCIIBHBIC CBOICTBA C y‘léTOM CTEIICHEH OKHUCIICHUS 9JICMCHTOB,
BXOJAIIKUX B €TI0 COCTAaB,

BBIJIBUTaTh U MPOBEPSATH IKCIIEPUMEHTAIBHO THIIOTE3BI O Pe3yIbTaTax BO3ACHCTBHS PA3IHMYHBIX (PaKTOPOB HA M3MEHEHUE CKOPOCTH XMMHUYECKON
peakium,

MCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS JIJIS1 9KOJOTMYECKH IPaMOTHOIO TIOBEJIEHUS B OKpY Kalollel cpeie;

MCIOJIb30BaTh MPUOOPETEHHBIE KITIOYEBbIC KOMIIETCHIIMH MTPH BBHIITOJIHEHUH MPOCSKTOB U PEIICHUU Y4eOHO-UCCIIEIOBATENBCKUX 3a7a4 110 U3YYCHUIO
CBOMCTB, CITIOCOOOB IMOJIYYE€HHUS U PACIIO3HABAHNUS BEIIECTB;

00BEKTUBHO OLICHUBATh I/IHq)OpMaI_II/IIO O BCHICCTBAX U XUMHUNYCCKUX MPOLCCCAX;



OCO3HABAaTb 3HAYCHUEC TCOPECTUICCKUX 3HAHWM 110 XUMUH JJIA npaKanecxoﬁ JCATCIIbHOCTH YCJIOBCKA,

CO371aBaTh MOJCIIA U CXEMBI JIJISl PEIICHUs YICOHBIX M MO3HABATEIBHBIX 33/1a4; TOHUMATh HEOOXOAMMOCTb COOTIOACHUS TIPEANMUCAHNM, TIPEIaracMbIX B
WHCTPYKIUAX 10 UCTIOJIB30BAHMIO JICKAPCTB, CPEIICTB OBITOBOM XUMHUU U JP.

@OopMBI KOHTPOJISA
dopmupoBanre UKT-koMIEeTEHTHOCTH 00yUJatOmMUXCs
Y4eHuk HayuuTcs:

- HCIOJIb30BATh Pa3HbIC IPUEMBI MIOMCKA HH(OPMAIMK Ha TEPCOHAIBHOM KOMITBIOTEPE B 00pa30BaTeIbHOM IMPOCTPAHCTBE C HCITOJIb30BaHHEM
obopynoBanus TUGPOBOH J1adOpaTOPHH;

- HCIIOJIB30BATh Pa3IMUHbIE CIOCOOBI XpaHEHHS U BU3yalIH3allui MH(OpMAaIIHK, B TOM YKCIie, B rpaduueckoit popme

CDOpMI/IpOBaHI/Ie KOMIIETEHTHOCTH B 00J1acTH OHLITHO-SKCHepHMeHTaHLHOﬁ u HpOCKTHOfI JACATCIIbPHOCTH

Y4eHuk HAY4YUTCA IJIAHUPOBATH U BBINIOJIHATH yqe6Hoe HCCICIOBAaHUC U yqe6H51171 IMPOCKT, UCITIOJIb3YA O60py,[[OBaHI/Ie, MOZICIIN, METOAbI, IPUCMBI,
aJICKBATHBIC HCCHCﬂyeMOﬁ HpO6J’ICMC.

Vyennk MOJIYYHUT BO3MOKHOCTb HAYYUTHCA CaAMOCTOATCIIbHO 3alyMbIBaTh, INIAHWUPOBATH U BBINIOJIHATH yqe6Hoe HUCCICIOBAaHUC, y‘-Ie6HI>II71 u COIII/IaJ'II)HBII\/'I
IMPOCKT I10 eCTCCTBCHHOHaquOﬁ HaITpaBJICHHOCTH.

VY4er pe3ynbTaToB BHEYPOUHOH AEATEIBHOCTH

@OpMBI U IEPUOJUYHOCTE KOHTPOJIA

Bxo/HOM KOHTPOJIb MPOBOIUTCS B HaYase yueOHOro roja Jisi MpOBepKH HayallbHBIX 3HAHUN U YMEHHUH 00y4aromuxcsl.
Texkymuii KOHTPOJIb MPOBOJUTCS HA KAXKIOM 3aHATHUU B (hOpME NeIarorn4eckoro HadIro1eHus.

TecTOBBII KOHTPOJIb OCYIIECTBIISIETCA IO OKOHYaHUH U3Y4EHUS KAKIOr0 pas3aeia.

[IpomMexyTouHas aTTecTalys MPOBOJUTCS B KOHIIE y4eOHOT0 rojia B popMe 3aIIUThI POEKTA, TO3BOJISIET IPOBECTH aHAIHU3 PE3YyIbTATUBHOCTH
OCBOEHUS 00YYaAIOLTUMUCS OCHOB OIBITHO-3KCIIEPUMEHTAIBHOMN U MPOEKTHOM EATEIbHOCTH JaHHOTO Kypca BHEYPOUHOU JesITEIbHOCTH
«DKCnepUMEHTaIbHAsT XUMUSI.



Kputepuu onieHKH pe3ynbTaToB OCBOSHHSI IPOTPaMMBI Kypca

PaboTta oOGyuaromuxcs orieHUBaeTCs M0 TPEXYPOBHEBOH IIKaJIE, MPEANoJararoniell HaaTudue CIeAyINX YPOBHEH OCBOSHHUS TPOTPAMMHOTO MaTepHaa;
BBICOKUH, CPEIHUIN, HU3KHI.

Bricokuii ypoBeHb: 00y4aronuiicss JEeMOHCTPHPYET BBICOKYIO OTBETCTBEHHOCTh U 3aMHTEPECOBAHHOCTH B 00Pa30BaATEIbHOM JESITEILHOCTH, MPOSBIISET
MHUIMATUBY, HE IPOIYCKAET 3aHATUA 0€3 YBaXKUTEIbHON NPUYMHBI, IEMOHCTPUPYET BBICOKHM YpOBEHb 3HaHUI M KOMIIETEHIIMH, BI1aJeeT Ha BbICOKOM
TBOPYECKOM YpPOBHE MPUOOPETEHHBIMH B XO€ U3yUCHUS IPOTPAMMbl YMEHHUSIMHA U HaBBIKAMH;

Cpennuii ypoBeHb: 00yUYaAIONIUIICS TEMOHCTPUPYET OTBETCTBEHHOCTh U 3aMHTEPECOBAHHOCTh B 00pa30BaTEIILHOMN IATEILHOCTH, MPOSBIISICT XOPOIIUH
YPOBEHb 3HAHUM U KOMIIETCHIINI; HHUIIUATUBBI HE MIPOSIBIISIET, HO CIIOCOOEH MOJICPKUBATh MHUIIMATOPA B MPEIJIaraéMOM I10JI€ IeATeTbHOCTH, B
JOCTATOYHOM CTENEHH BIIAICET MOMYyYaeMbIMU B XOJI€ U3YUYCHHUSI IPOTPAMMBI YMEHUSMHU U HaBBIKAMU;

Huskuit ypoBeHb: 00yJaroIuiics JEMOHCTPHPYET HEAOCTATOYHYIO OTBETCTBEHHOCTh U 3aMHTEPECOBAHHOCTh B 00Pa30BaTEIILHON JICATEIIBHOCTH,
MOCEIIACT 3aHATUA OT CJIydasi K CIIy4aro, TOKa3bIBaeT YIAOBJICTBOPUTEIbHBIN YPOBEHb 3HAHUN U KOMIIETEHIIUMN, B LIEJIOM CJIa00 BJIaJICET MOJIy4aeMbIMH B
X0/ U3yYEHHS MPOTrpaMMbl YMEHHUSIMHA U HABbIKAMHU.

@OpMBI pe3yIbTaTOB OCBOCHMS IPOrPAMMBI BHEYPOUHOU AESITEIBHOCTHU:
1. OT™MeTKa ypOBHS JOCTHKEHUI 00yUaroIerocs B IMCTE IeJarorndeckoro HabJIo1eHus;

2. 3anucH B XKypHaie yuéTa 0 pe3yJbTaTUBHOCTH yIacTUsl 00YJarOIUXCsl B MEPOTIPHSITHAX PA3HOTO BUAA U YPOBHS (JUILIOM, TPaMOTa, OJIaroiapHoCTb,
Jpyroe);

3. 3amucu B KypHaie yuéra 00 yJ4acTUH B BBIC3HBIX MEPOTIPUATHSIX.



3. KAJIEHJAPHO-TEMATHUYECKOE ITNTAHNPOBAHUE

BHEYPOYHOH esTenbHOCTH «FOHBIH XUMUK» - 8 Kiaace (34 yaca)c yka3aHHEM HCIOIB30BaHUs 000pyaoBaHus nudpoBoii madopatopun «Touka pocTa

No | Tema 3andaTus [limanupyembie pe3yabTaThl Kox- JHara HNudop | UcnonwszoBanu
n/m IIpeamerneie YV I JInunoctasie YV ]| MeranpenmerHsie | BO MAallHOH | €
yva 4acoB Has o0opyoBaHus

nogaep | «Touka pocray

KKa

yueOHU

K

Pymsur

ucl.E.

,

Denpna

MaH

oI

Xumus:

8 KII.

Paszzen 1. OCHOBBI 9KCIIEPUMEHTATIBHON XUMUK  ( 4)

1. | BBoanslii uHcTpykTax no Th JlaTe IOHATHE O 1.MoruBauus K. VV/I. 1 §1 TexHuka
XuMHs — HayKa MIpeAMETE XUMUH. HaydeHus npeamery  1.Paspemenne 0€30MacHOCTH
9KCIIEPUMEHTAJIbHAS. CdhopmupoBathb XUMHS KOH(JIUKTa B
TP IIEpBOHAYAIbHBIE 2.Pa3BuBarh yyBCTBO  2.YIpaBJIcHHUE KaOuHeTe
JIeMOHCTpallMOHHBINA AKCIEPUMEHT | MPEACTABICHUS: TFOpAOCTH 32 MIOBE/ICHUEM XUMHH LIEHTpa
Ne 1. a) O BEIIeCTBE, a POCCHICKYIO apTHEpa «Touka
O3HakomJIeHHE ¢ TaOOPAaTOPHBIM | TAKXkKe O MPOCTHIX U xumuueckyto Hayky LYV Pocran.
00opyI0BaHEM; PUEMBI CJIOKHBIX 3.HpaBcTBEHHO- 1.®opmupoBaHue 3HaKOMCTBO €
6e30macHOi paboTHl C HUM. BELIECTBAX; ATUYECKOE II03HABATEIBHON o0opyaoBaHHe

0) HayaTh OIICHUBAaHUE LEeTn M.
dhopmupoBath CumBoOIIBI

YMEHHE XUMHYECKHUX

XapaKTepu30BaTh AJIEMEHTOB

BELIECTBA, UCIIONIb3YS XumMHuueckue

JJISA 3TOro UX

bopmyIb




buznIecKue Tepmunsb
CBOMCTBA. AHanu3 ¥ CUHTE3

P.YV.

1.Ilemenomaranue

U [IJJAHUPOBAHUE.
[TpakTrueckas padora Ne 1 Ymenue JaTtunk
«[IpaBuia TeXHUKH O€30ACHOCTH | MOJIL30BATHCS TeMIeparypsl
npu paboTe ¢ 1a00paToOpHBIM HarpeBaTeIbHBIMU (Tepmornap-
obopynoBanueM. 3yuenue npudopamu HBII),
CTPOECHHUS IJIAMEHU CIIMPTOBKA
Metoabl 103HaHUS B XUMUH. Hcnonw3oBanue g | 1. MoruBanusa K. YV]I. §2 JlaTuuk
Okcnepu- MO3HAHUS HaydeHus npeamery  1.Paspemenue TEMIIEPATYPbI
MEHTaJbHbIE OCHOBBI XUMUHU OKPY’KAIOIIEro MUpa | XUMHUS KOH(IIMKTA (TepmoniapHbIi
JIaGopatopHsIii onbIT Nel. pa3IM4HBIX MeTOZ0B | 2.Pa3BuBaTh uyBCTBO  2.YIIpaBiieHHE ), CIIUPTOBKA
Paccmotpenue BemiecTs ¢ (mabmroienue, TOPJIOCTH 32 MOBEJICHUEM
pa3InYHBIMU (PU3NIECKUMU U3MEpPEHUE, OIIbIT, POCCUHCKYIO napTHepa
CBOMCTBAMH JKCIIEPUMEHT, xumudeckyto Hayky 1LYV
(Menp, xKemne30, IIMHK, cepa, BOAA, | MOJEIUPOBAaHUE U 3.HpascTBeHHO- 1.®opmupoBanue
XJIOpUJI HATpUS Ip.) 3THUYECKOE MI03HABATEIbHON
TP Cdopmuposathb OLIEHUBAHUE e
JlaGopatopasrii ombIT Ne 2 «/lo NepBOHaYalIbHbIE AHanu3 ¥ CUHTE3
KAaKOHM TeMIIEpaTypbl MOXKHO IIPEACTABIICHUS: O P.YV .

HarpeTh BEIIeCTBO?»

MeTo1ax
HaOJIFOEHUE U
OKCIIEPUMEHT

1.Ilenemnomaranue
Y TUTAaHUPOBAHHUE.

MeTto/1b1 T0O3HAHUS B XUMUHU.
OKCHEpUMEHTAJILHBIE OCHOBBI
XUMHUH

TP

JlaGopaTopHsIit ombIT Ne3.
N3yueHune CBOMCTB BEILIECTB:
HarpeBaHue BOJbl, HarpeBaHUE
okcuna kpemuus (1V).
JlaGopaTopHsIii onibIT Ne 4,
«M3MepeHune TemmepaTrypsl
KUIIEHUS BOJBI C IIOMOIIBIO
JaT4rKa TEMIIEPATYPhI U
TEPMOMETPA»

JaTuuk
TeMIepaTypbl
IUIAaTHHOBBIM,
TEPMOMETD,
AJIEKTpUYECcKas
TJIATKA




MeTOI[I:I IIO3HaHHUA B XUMHHU.
OKCHeprUMEHTAIbHBIE OCHOBBI
XHUMHHU
TP
Jlaboparophblil onbIT Ne 5.
«Omnpenenenue TeMIepaTypbl
IJIaBJICHUA U KPpUCTAJUIN3allun
MeTaa»

JlaTuuk
TeMIIepaTyphl
(TepmornapHbIit

)

[TepBoHavYaIbHBIC XUMUYECKHE [ToznakomuTth yu-csi | 1.DdopmupoBaHue K.YV/I. §3 PeakTuBbl n
noHATHsL. YHCThIe BELECTBA U ¢ J1abopaTOPHBIM MHTEpeca K HOBOMY 1. [TnanupoBanue XUMHUYECKOE
cMecH 000pyi0BaHuEM, MpEIMETY. MIPaKTUYECKON 000pyOBaHH
nprueMaMu paboThI O e
oOpallleHus: C HUM. peaIMeTy
. Paccmotpers 2.YupasieHue
Jlabopartopusriii onbIT Ne 6. p p
MpaBUjia TEXHUKU MOBEJICHUEM
UccnenoBanme puzmueckux u
" 0€e30IMacHOCTH B napTHepa.
XUMHYECKHUX CBOWCTB MPUPOTHBIX
KaOWHETEe XUMUU LYV
BEIECTB (M3BECTHSKOB).
1.®opmupoBanue
ITO3HABATEIILHON
eI
Tepmunsl
AHanu3 1 CUHTE3
P.VV]I.
1.Ilenenonaranue
Y TUTAaHUPOBAHHUE.
YucTele BelecTBa U CMECH. Ucnonp3oBanue miist | DopmupoBaHue K.YV]I. §4 PeakTuBnl n
CrniocoOsI pa3ienieHus cMeceil: MO3HAHUS HWHTEpeca K HOBOMY dopmupoBaHue XUMUYECKOE
JIEHCTBUE MarHUTOM, OKpPY’KaroIlero Mupa | MpeaMery yMeHHsl paboTaTh obopynoBaHue

oTCTanBaHue, PUILTPOBAHUE,
BbIIapUBaHUE, KPUCTAIITN3AIHS,
JUCTUILIISALUS.

TP

JlaGopatopHslii onbIT Ne 7.
Pa3nenenue cMecH JKeJIE3HBIX
OIMJIOK U CEPBI C IIOMOILBIO
MarHuTa.

JlaGopatopHblii ombIT Neg.
[IpuroToBneHue u pasziencHue

Pa3INYHBIX METO/I0B
(nabmrozeHue,
U3MEpPEHUE, OTIbIT,
IKCIIEPUMEHT,
MOJIEIUPOBaHNE U

zp.)

B Mapax, OTBEYATh
Ha BONPOCHI
YUUTENS, YMEHHE
HCIIOJI30BaTh
XUMHUYECKUH SI3BIK
ILYV.
®opMupoBaHUE
yMEHUs
HaO0IIOaTh,
JIenaTh BEIBOJIBI




CMECH KeJie3a U Cephbl, pa3/ieiecHue
cMmecH He(pTH U BOJIBI
(pacTUTETHLHOTO Macia U BOJIBI).

MIPU IPOBEICHUH
OTIBITOB, YMCHHUSI
paboTarh ¢ KHUTOU
P.YV.
1.Ilemenomaranue
Y TUTAHUPOBAHHUE.

[TpakTruueckas padora Ne 2. Ucnonb3oBanue dopmMupoBaHUE K.YV . §5 PeaktuBbl 1
OgBnazieHue HaBbIKAMU MPaKTUYECKUX U HMHTEpeca K HOBOMY dopMupoBaHue XUMHUYECKOE
pazzieneHus: OTHOPOIHBIX U 1a060paTOPHBIX npeameTy yMeHust paboTaThb o0opynoBaHue
HEOJHOPOJIHBIX CMECE: paboT, HECITOKHBIX B I1apax.
OTCTauBaHue, PUIBTPOBAHUE, JKCIIEPUMEHTOB U1 ILYV.
BbIIIaPUBAHUE, KPUCTAILIN3AIMS, JI0Ka3aTesIbCTBa dopMupoBaHue
JUCTUIUISIINS (TIEPETrOHKA). BBIJIBUTAEMBIX yMEHUs
TP MIPEOIOKEHUH; HaOIIOaTh,
OIucaHue JieJaTh BBIBOJIBI
pe3ynbTaTOB 3THX MIPU MPOBEICHUN
pabor OTIBITOB.
P.YV.
YMenue
XapaKkTepu30BaTh
CYILLIHOCTb
MOHSTUN YUCTHIE
BEILECTBA U CMECU
U CIIOCOOBI
pazneneHus
cMecen
DU3NYECKUE U XUMUYECKHE [To3HakOMUTBCA C 1.MoTuBanus K.YV . §6 PeaktuBbl 1
SIBJICHUSL. BAKHEUILIMMHU XUM. HayueHus npeamety 1. Paspemienue XUMHUYECKOE
TP MIOHATHSIMHA XAMUSA KoH(]IMKTa obopynoBaHue
JIeMOHCTpallMOHHBIN YKCIEPUMEHT | (pu3udeckue u 2.Pa3BuBarh 4yBCTBO  2.YmpaBlieHHE , HaTunk
Ne 2. «Brienenue u MOTJIOMIEHUE | XUMUYECKHE TOpPJOCTH 3a MIOBE/ICHUEM TeMIepa-
TeIu1a — MPU3HAK XUMHUYECKON SBJICHUS, POCCHICKYIO nmapTHepa. TYpBI
peaxkumn» XUMHYECKas xumuyeckyro Hayky  ILYV]IL. IIJIATUHOBBIN
JlaGopaTtopHsbIit ontbIT Ne9. peakuus; 3.HpaBcTBEHHO- 1.®opmupoBaHue
[Tpumeps! GU3UIECKUX SIBICHUI: YMEHHE OTIINYATh 3TUYECKOE M03HABATEJILHOMN
crubaHue CTEKIIIHHOM TpyOKH, XUMHYECKHE OLICHUBAHHE LEeIn
KHUIISTYCHUE BO/JIbI, TIJIaBJICHUE peakiuu ot XuMHu4eckue
napaguHa. bu3nUecKux SBICHUN bopmyIb




JlaGopatopusbrit ombiT Nel0
[IpuMepsl XUMHYECKUX SBJICHUIA:
TOPEHUE JPEBECUHBI,
B3aMMO/JICHCTBUE MpaMopa ¢
COJIIHOW KMCIIOTOM.

TepMunsl
P.YV.
1.Ilemenonaranue
Y TUTAaHUPOBAHHUE.

10.

ATOMBI U MOJIEKYJIbl, HOHBI.
BemectBa MOJIEKYIISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHSI.
Kpucranmnnyeckue pemerku.

TP JlemoHCTpalimoHHBIN onbIT No
3. «Temneparypa miaBiaeHUs
BEILECTB C Pa3HBIMU TUIIAMU
KPUCTAJUIMYECKUX PELIETOK)

VYmenue
XapaKTepU30BaTh
KPUCTAJUTHYECKUE
pEIIeTKH.

1.MotuBanus
Hay4eHHS IPEIMETY
xuMmus. 2.Pa3BuBath
YYBCTBO F'OPJIOCTH 32
POCCHICKYIO.
XUMHUYECKYIO HAYKy
3.HpaBcTBEHHO-
STHYECKOE
OlLICHHBaHUE.

K.YV/I.
1.Pa3pemenue
KoH(]IMKTA
2.Yupasienue
IIOBEICHUEM
napTHepa.
ILYV.
1.®opmupoBanue
II03HABaTEIIbHOM
ETIH.

CUMBOJIBI
XUMHYECKUX
3JICMEHTOB.
XuMUUecKue
(bopMmyIbI
TepMuHBI.
P.YV/]I.
1.CamocTosITenbHO
aJICKBaTHO
OIICHUBATh
MIPaBIIBHOCTH
BBITTOJTHEHUS
JIeHCTBUS U
BHOCHTH
HEOOXOIUMBIC
KOPPEKTHBHI B
HCIIOJIHEHUE KaK
10 XOJIy €T0
peau3anuu, TaKk u
B KOHIIE
NIEUCTBUSL.

§7, §8

Jatamk
TeMIiepa-
TYpBI
MJIATUHO-
BRI, TaTYUK
TEeM-
nepaTypsl
TepMO-
MTapHBIN

11.

[IpocThie 1 CIIOXKHBIE BEILIECTBA.
XUMHYECKHUN DIIEMEHT.

VYMmenune
XapaKTEepU30BaTh

1.MotuBanus
Hay4eHHs MPEIMETY

K.VV/I.
1.AprymeHTupoBa

§9,10

PeakTuBbI 1
XUMHYECKOE




Xumunueckuit 3Hak. [Ipocteie
BeIIECTBA. METAJIJIbI 1 HEMETAJIJIbI.

TP
Jlab6opaTtopusbiit onibIT Nel 1.
3HaKOMCTBO C 0Opa3namu

BaKHEHIIINE
XAMHYECKHUE
MTOHATHS . XUMHUYECKH
M DJICMEHT,
KJ1accuukanms
BelecTB (Ha

XUMUS
2.Pa3BHUBaTh 4yBCTBO
TOpPAOCTH 3a
POCCHICKYIO
XUMHUYECKYIO HAYKy
3.HpaBcTBEHHO-

Th CBOIO ITO3HUIINIO
Y KOOpAUHHUPOBATH
ee C MO3UIUAMH
NapTHEPOB B
COTPYIHHYECTBE
npu BeIpabOTKe

obopynoBaHue

IIPOCTBIX BEIIECTB: METAJJIOB U IIPOCTBIE U CIIOKHBIE | STHYCCKOC o0uiero pemieHus
HeMeTasuloB. OnucaHue CBOMCTB. BEILIECTBA). OLICHUBAHUE B COBMECTHOM
JIeATEITbHOCTH.
JlaGopaTopHsbIit onbIT Nel2. ILYVY/.
N3yuenne 00pa3LioB METAIIIIOB U 1.Ymenne
HEMETAIJIOB (CEpBI, JKenesa, OPUEHTHPOBATHCS
aTIOMUHMS, TpaduTa, MEIH U Ip.). Ha pazHooOpasue
croco0oB
penieHus 3aaaqy
2.YcraHaBiauBaTh
MPUYUHHO-
CJIE/ICTBEHHbIE
CBSI3H.
P.VV]I.
1.Ilenenonaranue
U TJIAaHUPOBAHUE.

12. | CnoxxHble BelecTBa UX COCTaB U YMeHnue 1. MoTtuBanus K. YV]I. §11, 12 | PeakTuBbl u
CBOMCTBA. XapaKkTepU30BaTh HaydeHus npeametry 1. Paspemenue XUMHUYECKOE
TP BaKHEHIINE XUMUS KOH(JIUKTa obopynoBaHue
JlaGopatopssrii ombIT Ne 13. XUMHUYECKHE 2.HpaBcTBeHHO- 2.YnupaBneHue [Tpubop s
3HaKOMCTBO ¢ 0Opa3amu MOHSTHUSA: 3TUYECKOE MIOBEJCHUEM OTBITOB C
CJIO)KHBIX BEIIECTB, MUHEPAIOB U | XUMHUYECKUM OIICHUBAHUE. napTHepa ANEKTPUYECKU
ropHBIX nopof. Onucanue JJIEMEHT, IPOCTOE U ILYV]I. M TOKOM
CBOJCTB. CJI0’KHO€ BEIIECTBO. 1.®opmupoBaHue
JIeMOHCTpallMOHHBIN IKCIIEPUMEHT | Y MEHUE [03HABATEJILHON
Ne 4. «Paznoxenue Bozbl XapaKkTepU30BaTh LEJH:
3JIEKTPUUYECKUM TOKOM» OCHOBHBIE 3aKOHBI CuMBOITBI
JlaGopaTopHsrit onbIT Nel4. XHMUWH: 3aKOH XUMHAYECKUX
HcnpiTanne TBEpIOCTH BEUIECTB C | MIOCTOSHCTBA COCTaBa 3JIEMEHTOB;
nomolnpo koutekuu «l1lkama BEILECTB. XUMHYECKHE
TBEPAOCTH. bopmybl;

TEPMUHBI.

P.VVY]IL




1.Ilemenonaranue
)41

TJIAHUPOBAHHUE
13. | ®opMyIIBI CIIOKHBIX BEIIECTB. YmMenue 1.MoTuBanus K.YV . §13, PeakTuBbl 1
KauecTBeHHbIi 1 XapaKTEpU30BaTh HayueHus npeamery  1.Paspemenue §14 XUMHYECKOE
KOJIMYECTBEHHBIN COCTaB MOHSTUS 00 XUMUS KOH(DIMKTa o0opynoBaHue
BELIECTBA. OTHOCHUTEJIbHOMN 2.HpaBcTBeHHO- 2.YupaBieHue , DJIEKTPOHHbIE
TP aTOMHOU U 3TUYECKOE IOBEICHUEM BECEI
JIeMOHCTPaLlMOHHBIN SKCIIEPUMEHT | MOJIEKYIISIPHOU OLICHUBAHUE. rapTHepa
Ne 5. «Pa3znoxeHrne 0OCHOBHOTO Maccax. Y MeHue ILYVY/I.
kapOonara menu (II) (Mamaxura)» | pacCUMTHIBATH 1.®opmupoBanue
OTHOCUTEJIbHYIO [103HABATEJIbHON
MOJIEKYJISIPHYIO (17
Maccy. CumBOIIBI
XUMHYECKHUX
AJIEMEHTOB
XuMu4yecKue
dbopMyIibl
P.VV]I.

1.Ilenemomaranue
Y TJIaHUPOBAHHE




14. | ®opMyIIBI CITOKHBIX BEIIECTB. YMmenue onpenenaty | 1. MoTtuBanms K.YV/I. §15, PeakTuBbl n
HazBaHus cn0OKHBIX BEIIECTB. BaJICHTHOCTb U HAYYEHHUS IPEAMETY 1.Pa3pemienne 816, XUMHYECKOe
PeakTuBbl. DTUKETKH. 3HA4YEHUE XUMHS KOH(pIMKTA §17 obopynoBaHue
TP BaJICHTHOCTH 2.Pa3BuBath uyBcTBO  2.YTpaBieHUE

HEKOTOPBIX TOpPAOCTH 32 [IOBE/IEHUEM
XUMHYECKHUX POCCUICKYIO napTHepa.
3JIEMEHTOB; xumudeckyto Hayky — ILYV]I
Ha3bIBaTh OMHapHbeie | 3.HpaBcTBeHHO- Ymenue
COETUHEHUSI. 3THYECKOE OIpEAEIATh
OLICHUBAaHUE a/IeKBaTHbBIE
CIOCOOBI peLIeCHUS
yueOHoOM 3a1aun
Ha OCHOBE
3aJJaHHBIX
aJITOPUTMOB.
P.VV]I.
1.Ilemenomaranue
U TUITaHUPOBAaHUE

15. | I'pynmbl XpaHeHUS PEaKTUBOB. VYMmeHnue cocTaBiATh | YMeEHHe K.VVI. PeaktuBbl u
VYcnoBust XpaHeHUs U (dopMyJibl OMHAPHBIX | BBICTPAanUBATh Ymenne XUMHUYECKOE
UCIIOJIb30BaHUS. COEIMHEHUH 110 cOOCTBEHHOE CaMOCTOSITENIbHO obopynoBaHue
TP W3BECTHOM LIEJIOCTHOE OpPraHU30BBLIBATH

BaJICHTHOCTH MHUPOBO33PEHUE:! yueOHoe
AJIEMEHTOB. OCO3HaBaTh B3alMOJICIICTBHE B
MOTPEeOHOCTh U rpymIe.
TOTOBHOCTb K ILYV.
camM000pa30BaHUIo. YMmeHne
peoOpa3oBLIBATH
nH(pOpMaLHIO U3
OJIHOTO BUJA B
JIPYrOu.
P.VV]I.
YMenue
COCTaBJIATH IJIaH
pelieHus
pOOJIEMBI.

16. | 3akoH coXpaHEHUS MaCChI YMenue PasBuBaTh 4yBCTBO K.VVI. §19 Becsl

BEIIECTB. XapaKTepu30BaTh TrOpAOCTH 32 YMeHnue AJIEKTPOH-




TP OCHOBHBIE 3aKOHBI POCCHICKYIO CaMOCTOSITEIIBHO HbIE
JIeMOHCTpallMOHHBIN JKC- XUMHUH: XUMHYECKYIO HAyKy  OpPraHHU30BBIBATH
nepuMeHT Ne 6. «3akoH co- COXpaHEHHUsI MacChl yueOHoe
XPaHEHUsI MacChl BEIIECTB)» BELIECTB; B3aMIMOJICHCTBHEC B
MOHUMATh €ro rpymnre.
CYIIHOCTb U ILYV/.
3Ha4YEHHE YMeHnue
peoOpa3oBLIBATH
nHpopMaIuo u3
OJIHOTO BHUJIA B
Ipyrou.
P.VV]I.
YmMenue
COCTaBJIATH IIaH
pelieHus
IPOOJIEMBI.

17. | XuMuueckue npeBpanicHusl. YmMmeHnue YMenue K.YV/I. §20 PeakTuBbl n
XUMHUYECKUE pEaKInu. XapaKTepU30BaTh copMHpOBATH Yy 1. Ymenue XUMHYECKOE
TP OCHOBHbIE yJamuxcs yueoHo- dbopMynupoBaTh obopynoBaHue
JlaboparopHsrlii onbiT NelS5. MOJIOXKEHHUS aTOMHO- | TI03HABaTEIbHBIN COOCTBEHHOE
[Ipu3Haku nmpoTekaHus MOJIEKYJISIPHOTO HWHTEPEC K HOBOMY MHEHUE U
XUMHUYECKHX peaKlUii: HarpeBaHue | y4eHUs, TOHUMATh yueOHOMY MTO3UITHIO;

MEJHON IIPOBOJIOKH; ero 3HaYeHHe MaTtepuany u 2.YMeHue
B3aMMOJICIICTBHE PACTBOPOB croco0aM pemieHusi  YYUTHIBATh pa3HbIe
€/IKOTO HaTpa M XJIOpHUIa MEIH; HOBOW YaCTHOM MHEHUS U
B3aMMOJICIICTBHE PACTBOPOB YK- 3aauu WHTEPECHI U
CYCHOM KUCJIOTBI 000CHOBHIBATh
rUJIpokapOOHaTa HaTpHs. COOCTBEHHYIO
MO3HIIHUIO.
ILYV]I.
1. Ymenue
UCTIOTb30BaTh
3HAaKOBO-
CHUMBOJIHYECKHE

CpEICTBA, B TOM
YHCIIC MOJICITH
CXEMBI JIJIs
pelIeHus 3a1a9;
P.YV]I.




1.Ymenue
CaMOCTOATEILHO
aJIeKBaTHO
OLIEHUBATh
MIPaBUILHOCTh
BBIIIOJIHEHUS
NEUCTBUA U
BHOCHUTDH
Heo0X0INMBIE
KOPPEKTUBHI B
HCIIOJIHEHHE KaK
0 X0y €ro
peanu3anuu, TaK u
B KOHIIE JEHCTBHSL.

18.

XHWMHUYECKUE YPABHEHHUS.
BrinonHenne TpeHUpPOBOYHBIX
YIPAKHEHHH 0 COCTaBICHUIO
YpaBHEHUN XUMUYECKUX PEAKIUI

YMEHHUE COCTaBIIATh
YpPaBHEHUS XUM.
peaKIuu.

1. YMeHue
OpPHEHTHUPOBATHCS HA
[IOHUMaHUE NPUYHH
ycrexa B yueOHOMI
JeSITeNbHOCTH

K.YVI.

1. Ymenue:

* CTPOUTH
[MOHSTHBIE IS
napTHepa
BBICKA3BIBAHUS,
YUUTHIBAIOIINE,
9TO TIApTHEP 3HACT
M BUIIHT, a 4YTO
HET;

* 33/1aBaTh
BOTIPOCHI;

* KOHTPOJIHPOBAThH
JNEUCTBUS
napTHepa.
ILYV]I.

YMeHue:

* OCYIIIECTBIATH
aHaJIn3 0OBEKTOB C
BBIIEJIEHAEM
CYIIECTBEHHBIX U
HECYIIIECTBEHHBIX
MPU3HAKOB;

* OCYIIIECTBIISATH
CHHTE3 KaK

§20




COCTAaBJICHHUC

[eJIOrO U3 JacTeil.

P.YV]I.
YMeHus:
1.Ocy1iecTBisTh
WTOTOBBIN U

MOIIarOBbIi
KOHTPOJIb 110
pe3yibTary;
2. AnexBatHO
BOCIIPUHUMATh
OLICHKY YUUTEJIS;
3. Paznuuate
crocod u
pe3yibTar
IEUCTBUA
19. | Tumbl XUMHUYECKHX PEAKIIHA YMEHUE ONPEEATh 1. YMmenue K.YVI. §21 PeaxTuBe! 1
TP peareHThl U OPUEHTUPOBATLCS HA Y MEHHE XUMHYECKOE
JlaGopatopHslii onbIT Nel6. IOPOAYKTHI PEaKLUU; | MOHUMAHUE IPUYUH  CaMOCTOSATENHHO obopynoBaHue
THUITBI XUMUYECKHUX PEAKIINAN: paccTaBIIsATh ycrexa B yueOHoU OpraHu30BbIBAThH
pasJiokeHue rUIPOKCUIa Men K03 PULIHEHTHI B JeSITebHOCTH yueOHOe
(IT); B3aumoeiicTBHE Keme3a C YPAaBHEHUSAX PEaKIMi B3aUMO/ICVICTBUE B
pactBopoMm xstopuaa meau (II), Ha OCHOBE 3aKOHa rpymime.
B3aumoiericTBue okcuaa menu (1) | coxpaHeHus: Macchl ILYVYA.
C pacTBOPOM COJISIHON KHUCJIOTHI. BEIIECTB YMmenue
peoOpa3oBLIBATH

nH(pOpMaLHIO U3
OJIHOTO BU/IA B
ApYroi.

P.YVI.

YMeHnne
COCTaBJIATH [JIaH
pemeHHs
poOIEMBI.




Pa3nen 3. [IpakTHKyM 1O H3y4EHUIO CBOWCTB BOJIBI M pacTBOPOB (9 )

20. | Boma. Meroas! onpeneicHus CobutoieHue HopM 1.Pa3BuTHE K.YVY. §31, Hatuuk
COCTaBa BOJIBI - aHAJIW3 U CHHTE3. | NIOBEJCHHS B BHyTpeHHEH nmo3uin  COBEpIICHCTBOBAT Borip. 1, | anmekTpo-
TP OKpYXKarolllel cpesie, | LIKOJIbHHUKA Ha b YMEHUE 4,5, IIPOBOJHOCTH,
Jlaboparopusrii onbiT Ne 20. IIpaBU 3J0POBOIO YpOBHE JIOTOBAPUBATHCS U crp.106 | mmudposoit
«Omnpenenenne BOJOIPOBOAHON U | 06pa3a KU3HH MTOJIOKUTEITLHOTO HPUXOHUTH K MUKPOCKOIT
JAUCTUIUTUPOBAHHOM BOJIBD) OTHOIIEHHS K IIKOJIE, OOILIEMY PEILICHUIO

IMOHUMaHHUS B COBMECTHOM
HE00XO0MMOCTH JeSITeTbHOCTH
YYEHHS, ILYVA.
BBIPQ)KEHHOTO B ®opmupoBaTh
npeodIaaHun yMEHHE
yaeOHO- MIPOBOJINTH
MTO3HABATEIILHBIX CpaBHEHHE U
MOTHBOB U KJIACCU(PUKAITUIO
MPEIOYTCHUN 110 33JJaHHBIM
COILIMAIBHOTO KPUTEPHUSIM
crioco0a OICHKHU P.VV]I.
3HAHUU YMeHue
YUUTHIBATh
BEIJICTICHHBIC
YUUTEIIEM
OpPHUECHTHPBI
JIEUCTBUS B

HOBOM y4e€OHOM
MmarepHae B
COTPYZHUYECTBE C
yuuTenem




21. | dusnuecKkre ¥ XUMHYECKHE YMmenue VYuebHo- K.YV/I. §32, PeakTBEI 1
CBOICTBA BOJIBI. XapaKkTepu30BaTh MO03HABATEIIbHBIN VYMeHue: TECTBl, | XMMHYECKOC
TP CBOMCTBA BOJIbI HUHTEPEC K HOBOMY * CTPOUTH CTp. obopynoBaHue
JlabopaTopHbiit onibIT Ne2 1. (XumMHuuecKue yuaeOHOMY MOHSATHBIE N5 109
Oxpacka UHAUKATOPOB B CBOWCTBA OCHOBHBIX | MaTepuaiy napTHepa
HEUTpaIbHOU cpene KJIaCCOB crioco0aMm pelieHusl  BBICKA3bIBaHMA,

HEOPraHMYECKUX HOBOM YacTHOH VUUTHIBAIOIINE,
JlaboparopHslii onbiT Ne22. BEILIECTB), 3a/1a4u; YTO MapTHEP 3HAET
CpaBHenue nmpod BOABIL: B3aUMOJICHCTBUE Y BUJIUT, & 4TO
BOJIOTIPOBOIHOM, U3 TOPOJICKOTO BOJIbI C OCHOBHBIMH H HET,
OTKPBITOTO BOZOEMA. KHUCIIOTHBIMHU * 33/1aBaTh
OKCHUJIAMH; BOIIPOCHI;
COCTaBJIATh * KOHTPOJIMPOBAThH
YpaBHEHHS NeHCTBUS
XUMHUYECKHX napTHepa
peakuuid, ILYV/.
XapaKTePHBIX IS YMeHue:

BOJIBI

* OCYIIECTBIISITh
aHajau3 0OBbEKTOB C
BBIAEIIEHUEM
CYIIIECTBEHHBIX U
HECYILIECTBEHHBIX
MIPU3HAKOB;

* OCYILIECTBIISITh
CHHTE3 KakK
COCTaBJICHHUE
LIEJI0T0 U3 YacTel
P.VV]I.

YMeHus:
1.Ocy1iecTBasATh
WTOTOBBIN U
MTOITaTrOBBII
KOHTPOJIb 10
pe3ynbTary;

2. AnexkBaTHO
BOCIIPUHUMATD
OIICHKY YUUTEIIS;
3. Paznuuarts
CII0C00 U
pe3yabTaT
JEUCTBUS




22,

Bona — pacrBopurens. PacTBopsL.

TP

JlaGopaTopHsIii ombIT Ne 23.
«M3y4eHue 3aBUCUMOCTH
pPacTBOPUMOCTH BEILECTBA OT
TEMIEPATYPHI»

YMeHune gaBarn
omnpeneneHue
TIOHSITHS PACTBOPHI,
BU/IbI PACTBOPOB,
CBOIiCTBA BOJBI KaK
pacTBOPUTEIIS;

PazButne
CIIOCOOHOCTH K
CaMOOIIEHKE Ha
OCHOBE KpHUTEpHs
YCIEITHOCTH
yueOHOU
JIEATEIIbBHOCTH

K. YV]I.

1. YmMmenue:

* CTPOUTH
IIOHATHBIC OJIA
napTHepa
BBICKAa3bIBaHHA,
YYUTBIBAIOIINUE,
YTO MapTHEP 3HAET
U BUAUT, a 4YTO
HET;

* 33/1aBaTh
BOIIPOCHI;

§33,
BOIIp. 5
+
TECTHI,
cTp.
113

Jatunk
TEeMIIepaTypbl
IJTATUHOBEIN

* KOHTPOJIMPOBAThH
IEUCTBUA
napTHepa.
ILYVY/.

YmMmenue:

* OCYIIECTBIISTh
aHaJIM3 00BEKTOB C
BBIZICJICHUEM
CYIIIECTBEHHBIX U
HECYILIECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIISITh
CHHTE3 KakK
COCTaBJICHHUE
[IEJI0T0 13 YacTeH.
P.YV]I.

VYMeHus:
1.OcymecTBasTh
WTOTOBBIA U
MTOIITarOBBIH
KOHTPOJIb 10
pe3ynbTary;

2. AexBaTHO
BOCIIPUHUMATD
OIICHKY YUUTEJIS;
3. Paznnuarn
croco6 u
pe3yabTaT
JEUCTBUS




23. | HacehlmieHHbBIC 1 HEHACBIIICHHBIC [Ipencrasnenue o 1.PazBuTHne K.YV §34, Hudposoit
pacTBOPBHL. CYIIHOCTH IpoIiecca | BHYTPCHHEH MO3UIUH Y MEHUE BOIp. 4, | MEKPOCKOII
TP MOJTy4YECHUS IIKOJIbHUKA Ha CaMOCTOSTEIIEHO S, cTp.
JlabGopaTtopublit onbIT No KPHUCTAJJIOB U3 YpOBHE OpraHu30BbIBATH 116
24.«HabmroneHue 3a pocToM pacTBOpPOB cojiei MOJI0KUTEIBLHOTO yuebHoe
KPUCTAJLIOBY IToka3aTp OTHOIIICHHMS K IIIKOJIC, B3aUMOJCHCTBUE B

3aBHCUMOCTh MMOHUMAaHHUS rpymme.
PacTBOPUMOCTH OT HE00X0AUMOCTH ILYV]IL.
TEeMIIEPaTypPbl yueHusl, Ymenue
BBIPAKEHHOTO B peoOpa3oBbIBATH
npeodIagaHun uH(pOpMaLIUIO U3
yueOHo- OJTHOTO BU/IA B
M03HABATENIbHBIX JIPYTOM.
MOTHBOB U P.YV]I.
MIPEANOYTeHUN Ymenue
COLIMAJILHOTO COCTaBJIATh IIaH
croco0a OIeHKH pemeHus
3HAHUK; pPOOJIEMBI.
2.®opmupoBaHue
BBIPa)KCHHOU
YCTOWYMBOM yueOHO-
ITI03HABATEJILHON
MOTHBAIUH YUEHHUS.

24. | JIaGopartopHslii ombIT Ne 25. CdopmupoBath dopmupoBaHue K.YVI. §34 Hatuuk

«IlepechlilieHHBIN pacTBOP» MOHSITUS BBIpAKEHHOU CoBepliieHCTBOBAT HOBTOP. | TEMIIEpaTypbl
«pa30aBIeHHBII yCTOWYMBON y4eOHO- b YMEHHE : IIJIATUHOBBIN
pacTBoOp», M03HAaBaTEIbHON JIOTOBapUBATHCA U 3a/1a4u
«HACBIIIEHHBIA MOTHUBALIMH YUCHHUS. MPUXOIUTH K 7,8,9
pacTBop», 00111eMy PeLIeHHIO +
«T1epECHILICHHBIN B COBMECTHOM TECTBHI,
pacTBop» JIeSITEIIbHOCTH CTp.

ILYV]I. 117
®opMupoBaTh

yMeHHe

IIPOBOAMTD

CpaBHEHHE U

KJ1accu(UKaLUIO

IO 3a/IaHHBIM

KPUTEPUIM

P.VV]I.

VYMmenue




YVUUTHIBATh
BBIJICJICHHBIC
YUUTEIEeM
OPUEHTHUPBI
JEHUCTBHUS B
HOBOM y4eOHOM
MaTepuaje B
COTPYJIHUYECTBE C

yuuTenem
Pa3nen 4. OcHoBBI pacueTHON XUMuUH (4 9)
25- | O6paboTKa HIKCIIEPUMEHTAIBHBIX YMeHue oleHuTh KVVI.
26.
JIAHHBIX C UCIIOJIb30BAaHUEM CBOM y4eOHBbIE YMenue
mudpoBoii taboparopun «Touka JOCTUKEHUSA CaMOCTOSTEIIEHO
pocTay. OpraHU30BBIBAThH
Urenue rpaduKoB, qHarpaMmm yueOHoe
JIEUCTBUE.
ILYVA.
YMenue
peoOpa3oBLIBATH

nH(pOpMaLIHIO U3
OJIHOTO BUJA B
JIPYTOM.

P.VV]I.

YMenue
COCTaBIISTH IJIaH
peenus
poOIeMbI




Pasnen 5. TIpakTHKYM 110 U3yYCHHUIO CBOMCTB BEIECTB OCHOBHBIX KJIACCOB HEOPraHMUECKUX coequHeHui (12 u)

217.

Oxkcuppl: kinaccupukanus,
HOMEHKJIaTypa, CBOMCTBA,
MOJIyuYeHHUe, MPUMEHEHHE.
TP

JlaGopaTopHbIit ombIT Ne27.
Habumronenue pactBopumoctu
OKCHJIOB aJTIOMUHUS, HATPHS,
KaJIbIUsl © MEJU B BOJIE.
JlaboparopHslii onbiT Ne28
OrnpeneneHne KUCIOTHOCTH-
OCHOBHOCTH CpEJIbl MOTYYSHHBIX
PacTBOPOB C ITOMOIIBIO
UHNKATOpA.

JlaboparopHblii onbiT Ne29.
[Tonyuyenue yriekucnaoro raza u
B3aMMO/JICUCTBUE €TI0 C
M3BECTKOBOM BOJION.

YMeHue Ha3pIBaTh
COCTMHEHUS
M3YYEHHBIX KJIaCCOB
(okcuaoB);
OTIpEeIeIIATh
MPUHAIJICKHOCTD
BEIIECTB K
ONpeICTICHHOMY
KJIACCy COETMHEHU N
(oxcuaam);
XapaKkTepu30BaTh
XUMHUYECKHEC
CBOICTBa OCHOBHBIX
KJIACCOB
HEOPraHUYECKUX
BEIECTB (OKCUIIOB);
COCTaBIISITh
(bopMyIibL
HEOPraHUYECKUX
COoeTUHEHNN
M3YYEHHBIX KJIaCCOB
(oxcuaoB)

dopmMupoBaHUE
BBIPa)KCHHOU
YCTOWYNBON y4eOHO-
II03HABATEIILHOU
MOTHUBALIMH YYCHUS

K.YV/I.

1. Ymenue
JIOTOBApUBATHC U
MPUXOJUTH K
001IIeMy pEeIICHUIO
B COBMECTHOM
JIeSATeTbHOCTH;

2. YMeHue
MPOIYKTHUBHO
pa3peraTth
KOH(JIMKTBI Ha
OCHOBE yueTa
WHTEPECOB U
MTO3UIIMIA BCEX €T0
Y4aCTHUKOB
P.YVI.

1.YMmenue
VUUTHIBATH
BBIJICIICHHBIC
YUUTEIEeM
OpPUEHTHUPHI
JICICTBUS B HOBOM
yueOHOM

§40

PeaktuBbl 1
XUMHYECKOE
obopynoBaHue




Marepuaie B
COTPYAHUYECTBE C
YUHUTEIIEM;

2. YMmeHue
IJIAaHUPOBATh CBOU
JICUCTBHUSA B
COOTBETCTBUH C
IIOCTaBJICHHOM
3agadyeu u
YCIIOBHSIMU €€
peanu3aluu.
ILYV]I.

1. Ymenue
MIPOBOJIUTH
CpaBHEHHUE U
KJIACCHU(PUKAITUIO
I10 3aJaHHBIM
KPUTEPHSIM;
2.®opmMupoBaTth y
yYamuxcs
MIPEACTABICHHE O
HOMEHKJIaType
HEOPraHUYECKHUX
COCIUHCHUH

28.

I'unpoxcuabl. OcHOBaHUS:
KJaccu(ukanus, HOMEHKJIATypa,
MOJIyYEHHUE.

TP

JlaGopatopuslii onbIT Ne 30.
B3anMonelicTBue OKCHI0B
Kaiblud U Gocdopa ¢ BOJIOMH,
orpeziesieHue XapakTepa
00pa30BaBIIErocs THAPOKCHIA C
MOMOUIbIO0 UHAUKATOPA.

JlaGopatopusrii onbIT Ne 31.
«Onpenenenue pH pasnuuHbIx
cpen»

YMeHHe Ha3bIBaTh
COEJIMHEHUS
M3YYEHHBIX KJIaCCOB
(ocHOBaHMiIA),
ONPENEIATh
MPUHA/IJIEKHOCTD
BELIECTB K
OTpeIeIEHHOMY
KJIACCy COCIUHEHUN
(ocHOBaHMSIM)

1. Ymenue
OpPHEHTHUPOBATHCS Ha
MMOHUMaHHE MPUYHH
ycrexa B yueOHoOU
JeSITeIbHOCTH

K. YV]I.

YMmenne
CaMOCTOSATEILHO
OpraHU30BBIBAThH
yuebHoe
B3aMOJICHCTBUE B
rpyIie

ILYV]I.

YMmenue:

* OCYIIECTBIISITh
aHaJIn3 0OBEKTOB C
BBIIEICHUEM
CYILIECTBEHHBIX U
HECYIIIECTBEHHBIX
MIPU3HAKOB;

§41

Haruuk pH




[IpakTuueckas padora Ne 4.
«Onpenenenue pH pactBopoB
KHUCJIOT U LIEJI0YEH»

* OCYLIECTBIISITh
CHHTE3 KaK
COCTaBJICHHE
LIEJIOT0 U3 YaCTeH.
P.VV]I.

VYmMmenus:
1.OcyuiecTBAsSTH
HWTOTOBBIN U
MTOIITarOBBIH
KOHTPOJIb 10
pe3ynbTary;

2. AgekBaTHO
BOCIIPUHUMATH
OIICHKY YUHUTEIS;
3. Paznuuate
croco6 u
pe3ynbTaT
IEUCTBUA




29.

Kuciorer. Cocras.

Knaccudukanus. Homenknatypa.

[Tonyuyenue kucior.
TP

YMeHune Ha3bIBaTh
COE€UHEHMUSA
M3Yy4YEHHBIX KJIaCCOB
(xucnor);
OTIPENIETISATh
MPUHAJIE)KHOCTh
BEIISCTB K
ONpeIETICHHOMY
KJIACCY COEMHEHUI
(xucnor);

YMEHHUE COCTaBIIATH
bopMyIibl
HEOPTaHUYECKHUX
CO€IUHEHUI
M3y4EHHBIX KJIACCOB

1.PazButne
BHYTPCHHEH MO3UIUH
MIKOJIbHUKA Ha
ypOBHE
MMOJI0KUTEIBLHOTO
OTHOIIICHUS K IIIKOJIE,
IMOHMUMAaHUS
HEOOXOAUMOCTHU
yUeHUsl,
BBIP2KECHHOTO B
npeodyiagaHun
y4eOHO-
[MO3HABATENbHBIX
MOTHBOB U
MIPEATOYTCHUN
COIIUATIEHOTO
croco0a OLICHKH
3HAHUM;
2.®opmupoBaHue
BBIPAKEHHOU

K.YVI.

1. YMmenue
JIOTOBApUBATHCS U
MPUXOJUTH K
00111eMy petIeHuto
B COBMECTHOM
JIEITENHHOCTH;
2.YMmenne
MPOIYKTHUBHO
pasperniaTth
KOH(IMKTHI Ha
OCHOBE y4eTa
WHTEPECOB H
MMO3HIINI BCEX €T0
YYaCTHUKOB
ILYVY/.
1.Ymenue
MIPOBOINTH
CpaBHEHHE U
KJIacCU(PUKAITHIO

§44

PeakTuBnel u
XUMHUYECKOE
o0opynoBaHue




YCTOWYNBON y4eOHO-
MMO3HABATEIILHON
MOTHBAIMH YUCHHUS.

110 33JJaHHBIM
KPUTEPHSIM;

2. ®opMHpoBaTh
Y yJamuxcs
MIPEICTABJICHHUE O
HOMEHKJIAType
HEOPTraHUYECKHUX
COCJIMHEHU I
P.YV .

1.Ymenne
YUUTHIBATh
BBIJICJICHHBIC
yUUTEIEM
OpPUEHTHUPHI
JIEHCTBUSI B HOBOM
y4eOHOM
Marepuaie B
COTPYTHUYECTBE C

yUUTENEM;
2. YmeHnune
TUIAHUPOBATh CBOU
JICVCTBUSA B
COOTBETCTBUH C
MOCTaBJICHHOMN
3ajjauen u
YCIIOBUSIMU €€
peaM3ainm.
30. | XuMHUeCKHE CBOMCTBA KUCIIOT VYmenue coctapisate | 1. YMenne K.YV . 845 PeakTuBsl 1
ypaBHEHUS OpPUCHTUPOBaThCsi HA  1.YMeHue XUMHUYECKOE
TP XUMHUYECKUX [IOHMMAaHUE IPUYUH  HCIIOJIb30BaTh o0opyioBaHMe
JIabopaTtopHslii onbIT Ne36. PEaKIIM, ycnexa B yueOHoM peub 1
B3aumoielicTBre MeTALIOB XapaKTePU3YIOIIHX NeSATEIILHOCTH, PETYIISAINAN CBOETO
(MarHums, IMHKA, JKelle3a, MeJIN) C | XUMUYECKUE 2. YueOHo- JIEHCTBHS,
pacTBOpamMu KUCIOT. CBOMCTBA KHUCJIIOT; MMO3HABATEIbLHBIN 2.AIEKBaTHO
JIabopaTtopHslii onbIT Ne37. yMEHUe UHTEPEC K HOBOMY UCIIONb30BaTh
BzaumonetictBue okcuna meau (1) | pacnosnasats yaeOHOMY peYeBBIC CPECTBA
U OKCH/JIa ITUHKA C paCTBOPOM OTIBITHBIM ITyTEM MaTtepuany u JUTSL pEIICHUS
CEPHOM KUCIIOTHI. PacTBOPHI KUCIIOT U crioco0aM pereHus Pa3ITUYHBIX
JlaGopaTtopHbIii onbIT Ne38. miesovei HOBOM YaCTHOU KOMMYHUKATHUBHBI




B3anmoneiicTBre pacTBOpOB
KHCJIOT C HEPACTBOPUMBIMU
OCHOBaHUSIMHU.

3aa4n

X 3aJ1a4, CTPOUTh
MOHOJIOTHYECKOE
BBICKa3bIBaHHE,
BIAACTh
IUAJIOTHYECKON
dbopmoii peun
P.VV]I.

YMenue
CaMOCTOATEILHO
aJICKBaTHO
OLIEHUBATh
MPaBUILHOCTh
BBIIOJIHEHUS
JNEUCTBUSA U
BHOCHUThH
HEOOXOIMMEIC
KOPPEKTUBHI B
HCIIOJIHECHHUE KaK
10 XOAY €ro

peanu3alim, TaK u
B KOHIIC JCHUCTBUSI.

ILYV]I.
YMeHue:
OCYIIECTBIISATh
CpPaBHEHHE U
KJIacCU(PHUKaIHIO,
BbIOMpast
KpUTEpUU JJIs
yKa3aHHBIX
JIOTUYECKUX
OIepaLuii;
CTPOUTh
JIOTUYECKOE
paccyXJeHue

31.

Comu. Knaccuduxanusi.
Homenknarypa. CiocoOsI
IIOJIY4ECHUS COJIEH

YMeHne cocTaBisATh
hopMyITBI
HEOPTaHUYECKUX
COeIUHEHNN
M3Yy4YEHHBIX KJIaCCOB

1.Pa3zButne
BHYTPEHHEHN MO3UIUU
LIKOJIbHUKA HA
ypOBHE
MI0JIO)KUTEITLHOTO

K.YV/I.

1. YmMmenue:

* CTPOUTH
IIOHATHBIC OJIA
napTHepa

§46,
BOMD. 2,

ctp.160

PeakTuBbel 1
XUMHUYECKOE
o0opyoBaHue




(coneit);

YMEHHE Ha3bIBaTh
COCTMHEHUS
M3YYEHHBIX KJIaCCOB
(comeit);
OTIpEeIeIIATh
MPUHAIICKHOCTD
BEIIECTB K
OTIpeICTIEHHOMY
KJIaCCy COEIMHEHUN
(coneit);

YMEHHE COCTaBISATh
bopMyiibl
HEOPraHUYECKUX
COEMHECHU I

OTHOIICHHUS K IIKOJIE,
MMOHUMAaHHUS
HEOOXOIUMOCTH
yUeHUs,
BBIPAYKEHHOTO B
npeodiagaHun
y4eOHo-
MO3HABATEIHLHBIX
MOTHBOB U
MIPEATNOYTCHUN
COLIMAJILHOTO
croco0a OIeHKU
3HAHUM;
2.®opmupoBaHue
BBIPAYKEHHOU
yCTONYMBON yuyeOHO-
M03HABATEIbHON
MOTHBAIUH YICHHUS.

BBICKA3bIBaHUS,
YVUUTHIBAIOIINE,
YTO MapTHEP 3HAET
M BUINT, a YTO
HET;

* 3371aBaTh
BOIIPOCHI;

* KOHTPOJIMPOBATH
IEUCTBUA
napTHepa.
ILYV].

YmMmenue:

* OCYIIECTBIIATh
aHajau3 0OBEKTOB C
BBIIENIEHUEM
CYILIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYILIECTBIIATH
CHHTE3 KakK
COCTaBJICHHUE
[IEJI0T0 13 YacTeH.
P.YV]I.
YMmeHens:
1.OcymecTBasTh
WTOTOBBIN U
MOIIIarOBRIH
KOHTPOJIb 10
pe3ynbTaTy;

2. AeKkBaTHO
BOCIIPUHUMATH
OIICHKY YUUTEJIS;
3. Pazanuaro
croco6 u
pe3yabTaT
NEUCTBUS




Pazgen 5. OCHOBBI ONBITHO-3KCIIEPUMEHTATBHOM U TPOCKTHOM JieATeTbHOCTH (161)




32.

TeopeTnueckne OCHOBBI OIIBITHO-
JKCIIEPUMEHTAIILHON U IPOEKTHOMN
JESATEIIBHOCTH.

YMeHne o0bACHATh
3aKOHOMEPHOCTHU
H3MEHEHMS CBOMCTB
BCIIECTB , 3HAHUE
OCHOB
3KCIEPUMEHTAILHON
Y MMPOEKTHOM
JIeITSIbHOCTHU

1.Pa3Butne
BHYTPEHHEH MO3ULUU
IIKOJIbHMKA Ha
YpOBHE
MTOJI0KUTEIILHOTO
OTHOIIICHUS K IIKOJIC,
MMOHUMaHUS
HEOO0XOMMOCTH
YYCHHS,
BBIPAKEHHOT'O B
npeoOIaaHuu
yueOHo-
IMO3HABATEIbHBIX
MOTHBOB U
MPEANOYTEHUN
COITMAJIBHOTO
croco0a OLEHKHA
3HAHUM;
2.®opMupOBaHuE
BBIPAKEHHOU
yCTOMUUBON yueOHo-
MO3HaBaTEILHOMN
MOTHBAIINH YUCHUS.

KVYVY.

1. Ymenue:

* CTPOUTH
MOHSTHBIE IS
napTHepa
BBICKa3bIBaHUS,
YUYUTBIBAIOIIUE,
YTO MapTHEP 3HAECT
1 BUJIMT, a YTO HET;
* 3aJ1aBaTh
BOIIPOCHI;

* KOHTPOJIUPOBATH
eHCTBUS
napTHepa.
ILYV/I.

YMeHue:

* OCYILIECTBJISTh
aHanu3 0OOBEKTOB C
BEIJIEJICHHEM
CYILIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYLLECTBIIATh
CHHTE3 KaK
COCTaBJICHHE
LIEJI0T0 U3 YacTeH.
P.YV/I.

YMeHus:
1.Ocy1ecTBasTh
UTOTOBBIN U
MOIIarOBLIN

PeakTuBbl 1
XUMHAYECKOE
obopynoBaHue




KOHTPOJIb 110
pe3ynbTary;

2. AnexBaTHO
BOCIIPHHHUMATH
OIICHKY yUUTEJIS;
3. Paszmnuars
crocod u
pe3ynbTar
JIeHCTBUS

32.

Br160p Tembl mpoekTa.
[ImannpoBaHue NEATEIBHOCTH.

Ymenue
TUTAHUPOBATH
COOCTBEHHYIO
HKCIEPUMEHTAIBHY
10 ICATEIILHOCTS ,
YMEHUE BBIIBUTATh
THIIOTE3bI, CTABUTH
MPOEKTHBIE 3a/1a49H.

Pa3BuBath
CIIOCOOHOCTH K
CaMOOIIEHKE Ha
OCHOBE KpPHUTEPUS
YCIEIHOCTH
yaeOHOM
JIeATECIIEHOCTH

K.YV/I.

1. YMmenue
JIOTOBAPUBATHCS U
MIPUXOJIUTH K
o01IeMy petieHIIo
B COBMECTHOM
JIEATEIbHOCTH;
2.YMenune
MIPOYKTHBHO
paspemiarb
KOH(JIMKTHI Ha
OCHOBE yueTa
WHTEPECOB U
MO3HUIINI BCEX €T0
YYaCTHUKOB
ILYV.
1.YmeHue
TTPOBOIUTH
CpaBHEHHUE U
KJIacCU(PUKAITHIO
10 3aJaHHBIM
KPUTEPHSIM;

2. dopmupoBaTh y
yUaanuxcs
MIPEJICTABJICHHE O
HOMEHKJIAType
HEOPTaHUYECKHUX
COCTUHEHUN
P.YV/I.
1.Ymenue




YYUTHIBATH
BBIJICJIEHHBIE
yauTeIEeM
OPUEHTUPBI
JIIEUCTBYUS B HOBOM
yaeOHOM
MaTepHuaie B
COTPYAHHUYECTBE C

YUUTENEM;

2. YMmenue
IUTAHUPOBATh CBOU
JICUCTBUSA B
COOTBETCTBUHU C
IIOCTaBJICHHOU
3a1a4yeni u
YCIIOBHSIMU €€
peanuzaluu.

33. | Ilogroroska npoekra. Coop YMenue 1.Pa3zButne K.YV/I. PeaxtuBbl n
uH(pOpMaIUH 10 TaHHOH TeMe. IJIAHUPOBATH BHyTpeHHel nmosuiu 1. YMmenue: XUMHYECKOe
MonenupoBaHue MPOEKTHON COOCTBEHHYIO MIKOJIbHHUKA Ha * CTPOMTH o0opynoBaHHe
JeSITENIbHOCTH. HKCHEPUMEHTAIbHY | CAMOCTOSATEIBHOE MIOHATHBIE JIJIST

10 JICATEIBHOCTS , MIPOSKTHPOBAHKE napTHepa
yYMEHHE BBIIBUTATh | y4eOHOMU BBICKA3bIBAHU,
THIIOTE3BI, CTABUTh | JESITEIHHOCTH YUYUTHIBAIOIINE,
MPOEKTHBIE 3a1auu, | 2.DopMupoBaHue 9TO MapTHEpP 3HAET
cobupartp BBIPAXCHHON Y BUJIUT, a YTO HET;
UH(QOPMALIHIO U3 yCTONYMBOM y4eOHO-  * 331aBaTh
Pa3IMIHBIX MO03HABATEIBHOM BOIIPOCHI;
HCTOYHUKOB, MOTHBAIINH YUEHUS * KOHTPOJIMPOBATH
aQHAJIN3UPOBATh, JENCTBUSA
MOJIETTUPOBATh nmapTHepa.
SKCIEPUMEHT ILYV .

YMenue:

* OCYILLECTBJIATH
aHaIn3 0OBEKTOB C
BBIJICJICHHEM
CYH_ICCTBCHHBIX n
HECYIIECTBCHHBIX
MPU3HAKOB;




* OCYIIECTBIISITh
CHHTE3 KaK
COCTaBJICHHE
LIEJIOr0 13 YacTei.
P.YV]I.

YMenus:
1.OcyiiecTBasTH
HUTOTOBBIN U

MTOIIarOBLII
KOHTPOJIb 110
pe3ynbTaTy;
2. AleKBaTHO
BOCIIPUHUMATh
OIICHKY YYUTEJIS;
3. Pasznuuate
crocod u
pe3ynbTaT
NEeNCTBUSA
Brinmonnenue yueOHbIX poekToB, | Mcmons3oBanue K. YV. PeakTuBsI 1
34 | ONMBITHO-IKCIIEPUMEHTATBHBIX 12a00paTOPHOTO 1. Ymenue XHUMHAYECKOE
pa60T. O60py,Z[OBaHI/I$[ u A0roBapuBaTbCAa U o6()py;[()]3aH1/1e
[IpakTrdeckue pabOTHI IO TEMaM CTEKJISTHHOM MPUXOJUTH K
MPOEKTOB yYalluXCs MOCY/IbI, o0IIeMy pereHHI0
MPOBEJCHUE B COBMECTHOH
AKCIIEPUMEHTOB IS JIEATENHHOCTH;
JIOKa3aTeJIbCTBA 2.YMmenue
BBIIBUTaEMBIX MTPOTYKTHBHO
MIPEITOJIOKCHHUI; paspemiarb
OIMCaHue KOH(MIIMKTHI Ha

PEe3yIbTaTOB ITHX
pabot

OCHOBE yueTa
WHTEPECOB U
MO3UIIHI BCEX €T0
Y4aCTHUKOB
ILYV].

1. ®opmupoBatb
yYMEHUE MPOBOJIUTH
CpaBHEHHE U
KJIacCU(PUKAITHIO
10 3aJJaHHBIM




KPUTEPUSIM;
2.®opmupoBars y
yqammxcs
MpEACTaBICHHUE O
HOMEHKJIAType
HEOPraHUYECKUX
COCTUHEHUN.
PYV/I.

1. YMmenue
YUYUTHIBATH
BBIJCIICHHEIC
yUUTEIEM
OPUEHTHUPBI
JIEHCTBUS B HOBOM
yueOHOM
MaTepHuaie B
COTPYAHHYECTBE C
YUUTEIIEM;

2. YMmeHue
TJIAHUPOBATh CBOU
JIEUCTBUS B
COOTBETCTBUH C
MMOCTaBJIICHHOM
3amadcii u
YCIIOBUSIMU €€
peann3ainm.
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