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1715 8 KJIaCCOB ¢ MCMOJIb30BaHUEM 000py1oBaHusl eHTpa «Touka pocra»
PaGouasi nporpaMMa cocTaBjieHa HA OCHOBE CJIEAYIOIINX IOKYMEHTOB:

- @epnepanbHbiM 3akoHOM 0T 29 gekabps 2012 . Ne 273-®3 «O6 oOpazoBanuu B Poccuiickoit ®enepaunn» (¢ U3MEHEHHSIMH H
JOTIOJTHEHUSIMH )

- @enepaibHBIM rOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHIaPTOM Ha4aJbHOTO 00IIEro 00pa3oBaHusl, yTBEP KICHHBIM IPHUKa30M MUHUCTEPCTBA
oOpa3zoBanus u Hayku Poccuiickoit denepanuu ot 31 mast 2021 roga Ne 286 «O06 yrBepxaeHuu heaepaibHOrO TOCyIapCTBEHHOTO
00pa30BaTeNbHOTO CTAaHAAPTa HAYAJILHOTO 001Iero oopa3oBaHus» (B pelakuuu nprukazoB MuHucTepcTBa 00pazoBanus U Hayku Poccuiickoit
Denepanun ot 29 nekadbps 2014 roma Ne 1644; ot 31 nexabps 2015 roga Ne 1577);

- @enepaabHBIM rOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHIAPTOM OCHOBHOTO 00IIero 00pa3oBaHus, YTBEPKICHHBIM ITPHKa30M MUHUCTEPCTBA
oOpa3zoBanus u Hayku Poccuiickoit @enepanuu ot 31 mas 2021 roga Ne 287 «O06 yrBepxkaeHun heaepaabHOro rocyaapcTBEHHOTO
00pa30BaTeIbHOTO CTaHIapTa OCHOBHOTO 00IIero 00pazoBaHus» (B peAakuy MprUKa3oB MUHUCTEpCTBA 00pa30BaHUs U HayKu Poccuiickoii
®denepanun ot 29 nexadbps 2014 rona Ne 1644; ot 31 nexadbps 2015 roma Ne 1577);

- @enepaibHBIM rOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM CPEIHEro o0mero 00pa3oBaHus, yTBEPKICHHBIM TPUKa3oM MUHHCTEpCTBA
oOpa3oBanus u Hayku Poccuiickoit deneparuu ot 17 mast 2012 roga Ne 413 «O6 yTBepxkeHUH (pesiepanbHOro rocy1apCTBEHHOTO
00pa30BaTeIbHOTO CTaHIapTa cpeHero obimiero oopasoanus» (B pea. [Ipukazo MunoOpHayku Poccun ot 29.12.2014 Ne 1645, ot 31.12.2015 N
1578, ot 29.06.2017 Ne 613);

- [Tucemom Munnpocsemenust Poccun ot 31.05.2022 . No TB-977/02 «O HamnpaBieHuu MeToau4YecKkux pexkomenaanuii « Touka pocra» (BMecTe ¢
«MeTonn4ecKMMH PEKOMEHAALUSAMU 110 CO3AaHUI0 M (PYHKIIMOHUPOBAHUIO B 00111€00pa30BaTeIbHBIX OPraHU3AIHMIX, PACTIONIOKEHHBIX B CEITLCKOM
MECTHOCTH U MaJIbIX TOpPO/Iax, IEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHON U TEXHOJIOTHYECKON HalpaBlIeHHOCTEN»);

- [IuceMom MuHucrepcrBa oOpa3oBanus u Hayku Poccuiickoit ®eneparuu ot 18 Hos6ps 2015 rona Ne 09-3242 «Meronnyeckrue peKOMEHIaluu 110
IPOEKTHUPOBAHUIO JOMOJIHUTENBHBIX 00111e00pa30BaTENbHBIX IPOrPaMM;

- [Ipukazom MunucrepcrBa npoceuieHus: Poccutickoit @enepanuu ot 12 arycra 2022 r. Ne732 «O BHeceHHH U3MEHEHUH B defepaibHbIN
rOCy/IapCTBEHHBIN 00pa30BaTeNbHBINA CTAHIAPT CpeTHEro 00IIero 00pa3oBaHus, YTBEPKASHHBIN MpruKa3oM MHUHHCTEpCTBA 00pa30BaHUS U HAYKH
Poccuiickoit @enepanun ot 17 mast 2012 . Ne 413»;

- [Ipukazom MunmcTepcTBa 00pazoBaHus U Hayku Poccuiickoit @enepanuu ot 23 aBrycra 2017 roga Ne 816 «O06 yrBepxkaenuu Ilopsinka
NPUMEHEHHUS OpraHU3alUsIMU, OCYIIECTBISIONIMMHI 00pa30BaTebHYIO 1€ATEIbHOCTD, JIEKTPOHHOTO 00yUeHHs, IUCTAaHIIMOHHBIX 00Pa30BaTEIbHbBIX
TEXHOJIOTH NIPU pean3aluy 00pa3oBaTeIbHbIX IPOTrPAMM»;

- [Ipukazom Munucrepcersa [Ipocsenienus Poccuiickoit @eneparun ot 27 urons 2022 rona Ne 629 «O6 yreepxkaenuu [lopsiaka opraHuzanuu u
OCYILIECTBJICHUS] 00Pa30BaTENILHON AEATEIHHOCTH MO JOMOJHUTEIBHBIM 00111600 pa30BaTeIbHBIM IPOTPaMMaM»;

- [TocTanoBeHHEeM IMIABHOTO TOCYAApCTBEHHOTO caHuTapHOTo Bpada Poccutickoit @eneparuu ot 30.06.2020 Ne 16 «O0 yTBEpK/I€HUH CAaHUTAPHO-
snuaemuonornyeckux npasui CII 3.1./2.4 3598-20 «CanutapHOo-31HIEMHOIOIHYecKre TPeOOBAaHUS K YCTPOICTBY, COAEPKAHUIO U OpraHU3aluu
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paboThl 00pa30BaTeIbHBIX OPraHU3ALUI U APYTUX OOBEKTOB COLUATBHON HHPPACTPYKTYPHI IS ACTEH U MOJIOACKHU B YCIOBHSIX PACIPOCTPAHEHHU S
HOBO#M KopoHaBupycHo# uHpekuu (COVID-19)y;
- [TocranoBnennem ['maBHOTO rocynapcTBEHHOTO caHUTapHOTO Bpada Poccuiickoit denepanuu ot 28.09.2020 Ne 28 «OO0 yTBepKIeHUN CAaHUTAPHBIX
npaBui CII 2.4.3648-20«CaHuTapHO-3MHIEMHOJIOTHYECKIE TPeOOBAaHHUS K OPTaHU3aLMSIM BOCIIMTAaHUS U 00yUEHUs, OT/IbIXa U O3/I0OPOBJICHUS ACTCH U
MOJIOZIEKU;
- [locranoBnennem [ 1aBHOTO TOCYIapCTBEHHOTO caHUTapHOTO Bpada Poccuiickoit @eneparuu ot 28.01.2021 Ne 2 «O6 yTBepKACHUU CAaHUTAPHBIX
npaswi CIT 1.2.3685-21«'uruennveckue HOPMATUBBI U TPEOOBAHUS K 00SCIICUCHUIO O€30MaCHOCTH | (W) O€3BPEIHOCTH IS YelIOBeKa (haKTOPOB
cpelbl OOuTaHusY;
- Meronnueckumu pekomenpanusmu MP 3.1/2.4.0178/1-20 «PekoMeHIauu 1Mo opranu3anuy padboThl 00pa30BaTelIbHBIX OPraHU3aLUi B YCIOBHIX
coxpaneHus puckoB pacnpoctpanenuss COVID-19», yrepxkaennsie OenepansHoii ciayx00ii mo Haa30py B chepe 3aluThl paB noTpeduTenei u
onmaromnonmy4uwnst yenoBeka 08 mas 2020 rona;
- YcraBom mikodibl, JInnensueit Ne 5417 ot 28 mapra 2017t
- [lonoxxenuem o LlenTpe 00pa3oBaHus €CTECTBEHHO-HAYYHON U TEXHOJIOTHYECKON HarpaBieHHOCTel «Touka poctay MBOY COIII Ne 18 um. A.IL.
JIsanuna cranunsl Ypyxckol, yreepxaeHHbIM npukazoM MBOY COILL Ne 18 um. A.IL. JIsnuna ctanuusl Ypyxckoit ot 12 suBaps 2021 roma Ne 13 «O
co3nanuu Ha 6aze MBOY COUI Ne 18 um. A.I1. JIanuna cranuis! Ypyxckoil LlenTpa 00pa3oBaHus €CTECTBEHHO-HAYUYHON U TEXHOJIOIMUECKOM
HarpaBieHHocTel «Touka pocTay.

Y4eOHo-MeTOoAN4YeCKOe 00ecniedeHHe Kypca XUMHMH OCHOBHOM 00111e00pa30BaTe/1bHOM IIKOJIbI

Pymsutuc I'. E. Xumus: 8 ki.: yue6. mist ooueodpasosar. yupexaenuii / I. E. Pynsuruc, @. Idenpaman. — M.: [Ipocsemienue.

Xumust: 8 KII.: 2JIEKTPOHHOE TPUIIOKEHHE K yUEOHUKY.

I'apa H. H. Xumus. Paboune nporpammel. [Ipenmernas nuaus yaeonukos I. E. Pynsutuca, ®@.I. ®enpamana. 8—9 knacesr / H. H. T'apa. —
M.: IIpocseuienue., 2020 .

IabpycesaH. 1. Xumus: padouast retpajs: 8 kir. / H. W. Tabpycesa. — M.: TIpocsemnieHue.

I'apa H. H. Xumus: 3agaunuk ¢ «nomomuukom»: 8—9 xit. / H. H. T'apa, H. U. T'abpyceBa. —M.: [IpocBemnienue.

Pamenkuii A. M. Xumus: aumaktuueckuii marepuan: 8—9 ki, / A. M. Pameukunii. — M.:TIpocBemicaue

I'apa H. H. Xumus. Ypoxku: 8 k. / H. H. I'apa. — M.: [IpocBerenue.

6666 6686

Ob0ecneyenne yyammxces:

Pymsutuc I'E. , ®enpaman @.I. Xumus: 8 ki.: yueOHuK JuIst obmieoOpazoBarenbHbIXyupexaenuil -M.; [Ipocsemenue, 2020-2021 rr.
Ilapa H.H. Xumus: 3amaunuk ¢ «momommaukom»: 8-9 kmacce / H.H. I'apa. — M.:TIpocBemnienue.

bubnuoreka Hay4yHO - MOMYNISPHBIX W3JAHUN JJIS TTONYYSHUS JAOMOJHUTEIbHOM MHPOPMAMUIIO IpeAMETY (B KaOMHETE XUMHH U B
IIKOJILHOM OMOIHOTEKE).

DNeKTpOHHBIE 00pa30BaTEILHBIE PECYPCHI.

SESNS)

S)

IlepeyeHb JOCTYNHBIX HCTOYHHKOB HH(OPMALUU



B paznene npeacraBieH CMCOK KHUT U CCBUIOK HA CATHI, B KOTOPBIX 0o0jiee MOAPOOHO OCBEIICHBI PA3IMYHbIC ACIIEKTHI pACCMATPUBAEMBIX

BOINPOCOB. MIX MOXKHO PEKOMEHI0BATh KaK YUUTEII0, TAK U 00y4aeMbIM, IPOSBUBLIMM HHTEPEC K U3yd4aeMOl TeMe.

1. Bacunbes B.I1., Mopo3sosa P.II., Kouepruna JI. A. [IpakTHKyM MO aHATUTHYECKON XUMUH: Y4ueb. mocodbue i By30B.— M.: Xumus,

2000.— 328 c.

2. TIpocce 3., BaiicmanTtens X. Xumus 1uist 1r0003HaTeNbHBIX. OCHOBBI XUMUU U 3aHUMaTeNNbHbBIE ONbITEL. [J[P.1974. Tlep.c Hem.— J1.:
Xumus, 1979.— 392 c.

3. Hepnronsn B. @.Mup Bogsl.— JI.: Henpa, 1979.— 254 c.

4, Kununa J[. M. O6mas xumus. Ilpaktukym L-mukpo. PykoBoactBo misa crynentoB.— M.:MI'NY, 2006.— 322c.

5. MHcnonb3oBanue MUQPPOBBIX JTaboparopuii mpu oOyueHUU XUMHUH B cpemnei mkone/ becnamos I1. U.JJopodee M.B., XKXumun .M.,
3umuna A.U., OpxexoBckuii [1.A.— M.: BUHOM. Jlabopatopus 3nanuii, 2014.— 229 c.

6. Kpucramiel. Kpucramioruaparel: Mertonudeckue ykazaHus K JlaOoparopHbIM paboram. Mudraxosa H.II., IlerpoBa T.H.,
Paxmarynnuna U. @.— Kazanb: Kazan. roc. Texnon.yu-1., 2006.— 24 c.

7. Jleencon M.A.100 BorpocoB u OTBETOB IO XMMHM: Marepuasl JUIsl IIKOJIbHBIX pedepaToB, PpaKylnbTaTUBHBIX 3aHSITUA U CEMUHApOB:
Yyebnoe nocodue.— M.: «M3narenbctBo ACT»:«M3narenscTBo AcTpenby, 2002.— 347 c.

8. Jleencon M. A. Xummnueckue peaxiuu: TermoBoit addext, paBHoBecue, ckopocTh.— M.:000 «M3aarenbcTBO ACTperb,

2002.— 192 c.

9. Jlypse 1O. 0. CnpaBounuk mo ananutndeckoir xumun.— M.: Xumus, 1971.— C.71—S89.

10.  Hazaposa T.C., I'pabeukuii A.A., Jlaposa B. H. Xumuueckuii sxciepument B mmkone.— M.:IIpocsemenue, 1987.—240 c.

11. Heopranmueckas xumusi: B 3 1./ Ilox pen. FO. JI. Tperssikopa.T.1: ®u3nko-XUMUYECKHE OCHOBBI HEOPTaHUYECKOW XUMHU: Y UeOHHK TSI
cTya. Beicil. yueb. 3aBenenuit/M. E.Tamm, FO. JI. TperpsikoB.— M.: U3narenbckuil nenTp «Akagemus», 2004.—240 c.

12.  TlerpsuHoB U. B. Camoe HeoObIKHOBEHHOE BemiecTBO B Mupe.— M.: [lemaroruka, 1976.— 96¢.

13.  Crpenbnuxona JI. H. U3 yero Bcé cnenano? Paccka3ssl o BemectBe.— M.: fy3a-npecc.2011.— 208 c.

14.  CycnennuxoBa B.M, Kucenesa E. K. PykoBoacTBO MO NpUTroTOBIEHHIO TUTPOBaHHBIXpacTBOpoB.— JI.: Xumus, 1967.— 139 c.

15. dapaneit M. Uctopus ceun: Ilep.c anmn./Ilon pen.b. B. HoBoxumnoBa.— M.: Hayka. [T1aBHas penakuust gpusnko-mMareMarndeckoit
mureparypsl, 1980.— 128 c., wir.— (bubmmoreuka «KBaHT»)

16.  Xomuenko I'I1., CeBacthsiHoBa K. M. OxucnutensHo-BoccTaHOBUTENbHBIE peakuun.— M.: [Ipocsemenue, 1989.— 141 c.

17. OHIUKIONEIUS mra gered. T.17. Xumus [/ I'maB.pen.B. A.Bonogun, Ben.Hayu.pea.M.Jleencon.— M.: ABaHTa +,

2003.— 640 c.

18.  DOprumo JI.Boga: kHHra 0 caMoM Ba)KHOM BeriecTBe B Mupe: mep.c ¢pun.—M.: Kommac I'mn,2019.— 153 c.

19.  YeprkoB U.H., XKXykos 1. H. Xummueckuii SKCIiepuMeHT ¢ MaJbIMU KoJlndecTBaMu peakTuBoB. M.: [Ipocsemenue, 1989.— 191

C.

20.  Caitr MI'Y. [Iporpamma kKypca XuMuH JijIsl ydanuxces 8—9 kiaccoB 0011e00pa30BaTeIbHONIITKOIBI.
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

21.  Caitt ®UIIN. OTKpBITHIN OaHK 3aMaHuK 17151 GOPMHUPOBAHUS €CTECTBEHHO-HAYYHOU IPAMOTHOCTH.
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https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

22. Caiit Equnas xomiekuus TUPpoBBIX 00pa30BaTeIbHBIX PECYPCOB.
http://school-collection.edu.ru/catalog.

23. Caiit ®enepanbHblil EHTP HHPOPMAITMOHHO-00PA30BaTEIbHBIX PECYPCOB.
http://fcior.edu.ru/
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1. COOIEP)KAHUE ITPOI'PAMMBI
BHEYPOUYHOIi AesiTeibHOCTH « XuMusi» I 8 kiaaccos (70 yacoB)

¢ HCIOJIL30BaHHEM 000pynoBaHuA IU(PPOBOIi JadopaTopun

«Touka pocta»

Pa3nen 1. OcHOBBI IKCIIEPUMEHTAIbHOW XUMMH (22 u)
Xumus — HayKa dKCiepuMeHTanbHas. BBoausiil uHcTpykTax 1mo Th
JdemMoHcTpauuoHHBI 3kcnepuMeHT Ne 1. O3HaKOMIICHHE C Ta00OpaTOPHBIM 000pYI0BaHUEM; TPUEMBI 0€301TaCHON PaOOTHI C HUM.
IIpakTnueckas padora Ne 1. [IpaBuia texHuku 0e3onacHOCTU pu padoTe ¢ 1aboparopHbIMOOOpyAOBaHUEM. [3yueHHe CTpOEHUs IIAMEHN»
MeTonbl N0O3HaHUS B XUMUU. DKCIIEPUMEHTAIbHbIE OCHOBBI XUMUU
JlaGopaTopublii onbIT Nel.PaccMoTpeHme BEeCTB ¢ pa3InyHbIMU (U3NUECKUMHU CBOMCTBaMU (MeE/Ib, JKeJe30, IMHK, Ccepa, BOJA, XJIOPUI HATPHUS
JlaboparopHbIii onbIT Ne 2. «/[0 Kakol TemIieparypbl MOXXHO HarpeTh BemecTBo?» JlaboparopHblii onbIT Ne3./3y4ucHre CBOMCTB BEIIECTB:
HarpeBaHue BOJIbl, HarpeBanue okcugaakpemuus (1V).
Jlaboparopublii onbIT Ne 4. «M3MepeHue TeMneparypbl KUIIEHUS BOBI C TIOMOILBIO JaTYMKAaTEMIIEPATyphbl U TEPMOMETPA»
Jlaboparopublii onbIT Ne 5.«Onpenenenue TeMneparypsl IJIaBICHUS U KPUCTAIIU3aLUU METAILIa»
IlepBoHauanbHBIE XMMUUYECKHAE NOHATHS. YNCTHIE BEIIECTBA U CMECU
Jlaboparopublii onbIT Ne 6. MccrienoBanne pu3nyueckux 1 XUMHUYECKUX CBOMCTB MPUPOAHBIXBEIIECTB (U3BECTHSIKOB).
Yucrtsle BemecTBa U cMecH. CriocoObl paszieneHust cMeceil: 1eficTBe MarHuTOM, OTCTaluBaHue, (PUIBTPOBaHKE, BhIIApUBAaHKUE, KPHUCTAITU3AIMS,
JTUCTUIUISLIMS.
JlaboparopHbIii onbIT Ne 7. PazneneHne cMeCH JKeIEe3HBIX ONUIIOK U Cepbl C MOMOIIBI0 MarauTa.Jladoparopusiii onbiT Ne8. [Ipurorosnenue u
pasziesieHue CMECH Kelle3a U Cepbl, pa3/ielieHne cMec He(hTU U BOZbI (PaCTUTENILHOTO Macia U BOJIBI).
IIpakTnueckas padora Ne 2. OBnajsieHre HaBbIKAMH pa3/IeJIEHUs] OJHOPOJHBIX U HEOIHOPOIHBIX CMECE: OTCTauBaHue, pUIbTpOBaHUE,
BbINNAPUBAHUE, KPUCTAIIM3ALNS, JTUCTUIIIALMS (IEPEroHKa).
duznyeckue U XUMHUUECKHE SIBJICHUS.
JleMOHCTpanMOHHBII KcniepuMeHT Ne 2. «Bplaenenue 1 NomonieHue Tea — IPU3HAKXUMUYECKONW PEaKILIUn»
Jladoparopubiii onbIT Ne9. [Ipumeps puszndeckux sSBICHUN: Cru0aHne CTEKITHHOW TPYOKH, KUIISTICHUE BOIBI, TUTABJICHHE MapaduHa.
Jladoparopublii onbIT Nel0. [IpuMepsl XUMUUYECKUX SIBJICHUN: TOPEHUE JPEBECUHBI, B3AUMOIEHCTBUE MPAMOPA € COISTHOM KMCIIOTOM.
ATOMBI U MOJIEKYIIbI, HOHBI. BerecTBa MONEKYIIpHOTO U HEMOJIEKYISIpHOTO cTpoeHus. Kpucramimueckre pemeTKy.
JdemoHcTpauuoHHbIi onbIT Ne 3. «Temneparypa MiaBiaeHus BEMECTB C Pa3HbIMUA TUITAMUKPUCTAJUIMYECKUX PEIIETOK»
[IpocTsie 1 c0XKHBIE BEIECTBA. XUMUYECKHM 3JIEMEHT. XUMHAYECKUH 3HaK. [IpocThie BemecTBa: METaIbl 1 HEMETAJUIBI.
JlaGoparopHblii onbIT Ne 11. 3HaKOMCTBO ¢ 00pa3liaMu MPOCTHIX BEIIECTB: METANIOB HHEMeTaII0B. OnucaHue CBOMCTB.
JladoparopHbiii onbIT Nel2. M3yuenne o0pasioB METAIIOB M HEMETAJIOB (CEpHI, JKere3a, alfoMUHUS, TpaduTta, MeIu U Ap.).



CrnoxHblIe BEIIECTBA UX COCTaB U CBOMCTBA.

JlaGopaTopublii onbIT Ne 13. 3HaKOMCTBO ¢ 00pa3amMy CIOKHBIX BELIECTB, MUHEPAIOB HTOPHBIX Mopo. OnucaHue CBONCTB.
JleMoOHCTpanMOHHBI 3KcniepuMeHT Ne 4. «PasnoxxeHue Bozbl AeKTpuueckuM Tokom» JlaboparopHsbiii onbiT Nel4. McnsiTanue tBepaoctu
BELIECTB C NOMOLIbI0 Koyutekuuu «lllkanaTBepaoctuy».

@opMyIIbl CI0KHBIX BellecTB. KaueCTBEHHBIN M KOJIMYECTBEHHBIM COCTaB BeulecTBa. JleMOHCTPAalMOHHBIH 3KkcnepuMeHT Ne 5. «Pasznoxenue
ocHoBHOrO Kapoonara meu (I1)(mManaxura)y

DOopMyIIbl CI0XKHBIX BellecTB. KaueCTBEHHBIN U KOJIMYECTBEHHBIN COCTaB BelecTBa. Ha3BaHUACI0KHBIX BEIIECTB. PeakTUBBI. DTUKETKU.
I'pynnbl XpaHEeHUS peaKTUBOB. YCIOBUS XPAHEHUS U UCIOIb30BaHMsI. 3aKOH COXPAHEHUSI MacChl BEIIECTB.

JleMOHCTPAIMOHHBIH IKCIIePUMEHT Ne 6.«3aKOH COXpPaHEHUs MacChl BELIECTB» XMMUUECKHUE NpeBpalleHus. XMMHYECKHE

peakuuu.

Jlaboparopublii onbIT NelS. [Ipu3Haku NpoTeKaHNUs XMMUYECKUX PEAKLUI: HArpeBaHUE MEAHONIIPOBOJIOKH; B3aUMOJIEICTBHE PACTBOPOB E€IKOI0
HaTpa U XJIOpUAa MEIH; B3aUMOJICICTBIE PaCTBOPOB YKCYCHOW KHUCIIOThI U T'MIpoKapOOHaTa HaTpHsl.

XHWMHYECKHE ypaBHEHUS. BhIOIHEHNE TPEHUPOBOUHBIX YIIPAXKHEHUH 110 COCTABIECHUIOYPABHEHUI XMMUUECKUX PEAKLUI

THIIBI XUMUYECKUX PEAKLIUI

Jladoparopublii onbIT Nel6.Tunbl xuMudeckux peakuuii: pasnoxenue rugpokcuaa meau (II);BzanmoneiicTBue xenes3a ¢ pacCTBOPOM XJIOpUIA MU
(II), B3aumopneiictue okcuaa menu (II) ¢ pacTBOpom COJISTHON KUCTOTBHI.

ITogroroska x 'MA, BIIP.

TecToBBINH KOHTPO/IBL. «OCHOBBI SKCIIEPUMEHTAIIBHON XUMUN.

Pa3nen 2. IIpakTHKYM 10 U3y4YeHUIO Ia30B: KHCJI0poaa u Boxopoaa (7 1)

Kucnopon. Peakium, ucnons3yemble 75 OTy4YeHHS KUCIOpoaa B Jabopatopun JemoncTpaunonubiii dkcnepument Ne 7. «[lonydyenue u
coOupaHue KUCIOpo/a B JTJa0OpaTOpUKH 3aMOJIHEHUE UM Ta30MeTpay

XuMHuueckue cBoicTBa Kucinopoaa. OKCcubl.

Jladoparopubiii onbIT Nel7.«[openue cepsl u pocdopa Ha Bo3ayxe U B Kucimopoae» Jlaboparopubiii onbiT Nel8.«[ openue sxenesa, Mmenu, MarHus
Ha BO3/yXe U B kuciopoaerJlaboparopusiii onbiT Nel9. Paccmorpenune o6pasnoB okeuoB (yriepona (IV), Bogopona, pocdopa, menu, kaabius,
xKeye3a, KpEMHUSA).

[TonroroBka k 'MA, BITPBo3ayx u ero cocras.

JleMoHcTpanuoHHbIi 3kciepuMeHT Ne 8. «OnpeneneHne cocTaBa BO3ayxay

Bonopoxa. [Tonydyenune Bogopona. Mepsl 6e3omacHocTH ipHu padote ¢ BogopozaoM. [IpoBepka Hauncroty. ['pemyunii ras.

JemoHcTpauuoHHbI 3kcniepumenT Ne 9. «[lomyuenue u cobupanue Bogopoaa B nadoparopun. OneiT KaBenaumray

XuMunueckue cBoicTBa Bogopoaa. [Ipumenenue.

JdemoHcTpauuoHHbI 3kcnepumeHnT Ne 10.«[TomydueHune Boopoia peakiueil alfoMUHUS COCMEChIO Cymb(aTa MEIH U XJIOpUIa HATPUS
JeMoHCcTpanMOHHBII IKcepuMeHT Ne 11.«3aHnMaTeNnbHbIE ONBITH C BOAOPOAOM: JIeTaoMas0aHKa, B3PBIBAIOLITUECS TTy3bIPH, JIETAIOIINE MBUIbHBIE
HIAPUKHU.

TecToBbIN KOHTPOJIB: «IIpakTHKYM 110 U3yYEHUIO ra30B: KUCIOPOJA U BOLOPOIAA».



Pasnen 3. [IpakTHKYM 10 H3y4eHHIO CBOMCTB BOJbI U PacTBOPOB (9 1)

Boga. Metonb! onpenenieHus cocTaBa BOAbl - AHAJIU3 U CUHTES.

JlaGoparophsblii onbIT Ne 20.«OnpeaeneHue BOAONPOBOJHON U JUCTUIIIMPOBAHHON BOABI»DU3HUECKHE U XMMUYECKHUE CBOMCTBA BOJIBI.
Jladoparopublii onbIT Ne21. Oxpacka UHIMKAaTOPOB B HEUTpaiibHOI cpene JIabopaTopHblii onbIT Ne22.CpaBHeHMe P00 BOIBL:
BOJIOIIPOBOJHOM, U3 TOPOICKOTOOTKPBITOIO BOJOEMA.

Bona — pactBoputens. PacTBopsl.

JlaGoparopHsblii onbIT Ne 23. «/3ydueHue 3aBUCUMOCTH PACTBOPUMOCTH BEILIECTBA OTTEMIIEPATYPhI»

HacpliieHHbIe 1 HEHACHIILIEHHBIE PACTBOPHI.

Jladoparopublii onbIT Ne 24. «Hab1roneHue 3a pocTOM KPpUCTAJLI0B)»

JlaGopaTopublii onbIT Ne 25. «IlepechllleHHBIH pacTBOP»

IIpakTHyeckas padora Ne 3 «OnpeaeneHne KOHIEHTPAUH BeLeCTB KOJIOPHUMETPHYECKUMMETOA0M 110 KaJIuOpOBOYHOMY rpaduxy»
Kpucramnoruaparsr.

JladoparopHbliii onbIT Ne 26.«OnpenesieHue TeMIepaTypbl pa3JjioKeHUIKPUCTAILIOTHAPATA»

Ilonroroska x I'1A, BIIP

TecToBbIN KOHTPOJIb: «[IpakTHKyM IO U3y4EHUIO CBOMCTB BOJBI U PACTBOPOBY.

Pa3znesn 4. OcHoBbI pacueTHoi Xxumuu (4 1)

Monb — enuHUIIAa KOJIMYECTBA BellecTBa. MossipHas Macca. BeluucieHus: o XuMHUYe€CKUM YpaBHEHHUSIM.

3akoHn ABoraapo. Mossipablii 00beM ra3oB. OTHOCHUTENbHAS INIOTHOCTH Ta30B.

O0paboTka dKCTIEpUMEHTANIBHBIX JaHHBIX C HCIIOJIb30BaHUEM HU(poBoii 1abopatopun «Toukapocray. UreHne rpadukoB, TuarpamMm
Paznean 5. [IpakTHKyM 10 U3y4YeHHMIO CBOMCTB BelIeCTB OCHOBHBIX KJIACCOB HeOpraHuveckuxcoeauHenui (12 u)

Oxcunpl: knaccuukaiys, HOMEHKJIaTypa, CBOWCTBA, ody4yeHue, npuMernenue. Jlaboparopusblii onbiT Ne27. HalmroneHne pacTBOPUMOCTH
OKCHJIOB JIIOMUHUSI, HATPUS,KaJIbIUS U MEU B BOJE.

JlaboparopubIii onbIT Ne28. OnpeneneHue KUCIOTHOCTU-OCHOBHOCTH CPEbl OJIyYEHHBIXPACTBOPOB € IIOMOILBIO HHIUKATOPA.
JlaGoparopHsblii onbIT Ne29. [TonyyeHne yrieKucaoro ra3a U B3auMoJIECTBUE €r0 CU3BECTKOBOM BOJIOH.

I'uapoxcuabl. OcHOBaHUS: KiIacCU(pHUKalMs, HOMEHKIIATypa, nonydenue. Jlaboparopusbiii onbIT Ne30. B3anuMmoseiicTBuE OKCHIOB KaJbIUs
u hocdopa ¢ Bomoil,onpeeieHne xapakrepa 00pa3oBaBIIeroCcs THAPOKCH A C TTOMOIIBI0 HHINKATOPA.

Jladoparopublii onbIT Ne 31.«Onpenenenue pH pa3audHbIX cpemy

IMpakTnyeckas padora Ne 4 «Onpenenenne pH pacTBOPOB KUCIIOT U HIeI04Yei» XUMUYECKHE CBOMCTBAa OCHOBaHUM. Peakims
HeuTpanu3aunu. OKpacka HHIMKAaTOPOB BILEJIOYHON M HEWTpabHOM cpenax. IIpuMenenne ocHoBaHuUI.

Jladoparopublii onbIT Ne 32.«Peakius HeUTpaTu3arim.

JleMoHcTpanuoHHbIii 3kcepuMeHT Ne 12. «OcHoBanus. TernoBoii 3pQeKT peakMUTHAPOKCUAA HATPHSL C YITICKUCIBIM Ta30M»»
JlaGoparopnsblii onbIT Ne33. B3auMopeiicTBre paCTBOPOB KUCIIOT CO IIEJIOYaMHU.



JlaGoparopublii onbIT Ne34.ITonydeHre HEpaCTBOPUMBIX OCHOBAHHI U MCCIIEAOBaHIE HXCBOUCTB (Ha nmpumepe ruapokcuaa meau (11)).
AmdoTepHbIE OKCUABI ¥ THAPOKCHIBI.

JlaGoparopublii onbIT Ne35.[TonyueHre aM(pOTEPHBIX OCHOBAHUI M UCCIIECIOBAHNE X CBOMCTB(HA mpuMepe ruapokcua nuuka (11)).
Kucnotel. CocraB. Knaccudukanus. Homenknarypa. [lonydenne kuciotr. XUuMHYECKHE CBOHCTBA KUCIOT

JladoparopHbiii onbIT Ne36.B3anmoneiicTBue MeTauioB (MarHus, IIMHKA, Keje3a, MEJIM) CpacTBOpaMHu KHCIIOT.

Jladoparopubiii onbIT Ne37.B3zaumoneiictBue okcuaa menu (I1) u okcuaa nuHKa ¢ pacCTBOPOMCEPHOM KUCIIOTHI.

JlaGoparopunblii onbIT Ne38. B3anmozelcTBiue pacTBOPOB KUCIIOT C HEPACTBOPUMBIMUOCHOBAHHUSIMH.

Comu. Knaccudurarms. Homenkiarypa. CriocoObl moydeHus coieit

IIpakTuueckas padora Ne 5. «[lonydyeHrne MeTHOTO KyIopoca

CoiicTBa coneil. [ eHeTnueckas CBsi3b MEX/1y OCHOBHBIMH KJIACCaMU HEOPTaHUYECKUX COEAMHEHUI

IpakTuyeckas padora Ne6. Pemenue sxcriepuMeHTaIbHbIX 3a/1a4 110 TeMe «lI[pakTukym NOM3y4eHHI0 CBOMCTB BEUIECTB OCHOBHBIX KJIACCOB
Heopranmuyeckux coenuneHuin» [lonroroska k I'MA, BITP

TecToBbIi KOHTPOJIb: «[[paKTUKYM 10 M3yYEHHIO CBOMCTB BEIIECTB OCHOBHBIX KJIACCOBHEOPTaHUYECKUX COCIMHEHUI.

Pa3gen 5. OcHOBBI ONIBITHO-IKCIIEPUMEHTAIbHOM U MPOEKTHOM AeATebHOcTH (164) TexHrka 6€30MacHOCTH NP BHIMOJTHEHUN
CaMOCTOSITENIbHBIX OIBITOB M SKCIIEPUMEHTOB BAOMAIIHUX YCIOBUSAX U C UCIOJIB30BAaHHEM 00OPYI0BaHUS XUMHUECKON JIaOOPATOPHH.
IIpakTnueckas padora Ne7. O6parieHue co CTEKIOM (CrubaHne CTEKISTHHOM TpyOKH, M3TOTOBJIEHUE: MUIIETKH; KaWUIIPOB; MPOCTEHIINX
y3JI0B; IpOCTEHIINX MprOOpoB) XMMUUYECKUI aHAIN3: KAYeCTBEHHBIN M KOJMYECTBEHHBIH

TeopeTnyeckre 0CHOBBI ONBITHO-IKCIIEPUMEHTAIBHON U MPOEKTHOM AesaTeabHOCTH. BeiOop Tembl mpoekTa. [lnannpoBanue
JESTEIbHOCTH.

[ToaroroBka npoekra. Coop nHpopMauu 1no AaHHON TemMe. MoaenupoBaHue NPOEKTHONW IEATEIbHOCTH.

BeinosnHeHne yueOHbIX IPOEKTOB, OIBITHO-3KCIIEpUMEHTaNIbHBIX paboT.IIpakTHyeckune padorbl Ne§-12 no temam

poeKToB yyamuxcs [loaroroska yd4eOHbBIX POEKTOB K 3aIUTE

IIpomexyTounasi arrecTanus. 3aIUTA IPOEKTOB

ITonroroBka k I'MA, BIIP: pemenne npakTuko opueHTHpoBaHHbIX 3a1anuiillonroroBka k ' A, BIIP: pemenne npakTuko
OpPUEHTUPOBAHHBIX 33/1aHUN

O06o00m1ieHne, cucTeMaTH3aus U KOPPEeKIHs 3HAHUH ydaruxcs 3a Kype « IKCIepUMEHTaTbHAsIXUMUsSD», 8 Kiacc.

TecToBbINM KOHTPOJIB.

TeMaTnka ONBITHO-IKCIEPUMEHTAJIBHBIX U MPOEKTHBIX PAdOT ¢ HCMOJIb30BAHUEMO000pYy10BaHusl eHTPa «Touka pocTa»:
1. DkcnepTr3a MPOAYKTOB MUTAHUS 110 YIIAKOBKE.

2. Onpenenenne KauecTBa BOAOIIPOBOIHOM BOJIBI.

3. Omnpezenenrie CBOMCTB BOAOIPOBOTHOMN M TUCTUIUTMPOBAHHOM BOJIBI.

4. KucinoTHOCTh aTMOC(EPHBIX 0CAIKOB.

5. [onyyenune KpucTamuIoruapaTa MEIHOTO KyIopoca.



6. HabmroneHnue 3a pocTOM KpUCTAILIOB.

7. [lonyyeHue nepechIleHHbIX PACTBOPOB.

8. Onpenenenue TeMreparypbl pa3ioKeHHs KpUCTAJUIOTUIpaTa.

9. Onpenenenre KUCIOTHOCTU MOYBHI.

10. U3y4eHue menoyHOCTH Pa3IMYHbIX COPTOB MbLJIa U MOIOIIUX CPEJCTB.

11. naukaTopHble CBOMCTBA pa3IUYHBIX PACTEHHM U LIBETOB (C ornpeaenenueM pH pactBopos).
12. Onpenenenrie kauecTBa XJeOOMEKapHOU MYKH U XJieOa.

13. Onpenenenne ka4ecTBa KUCIOMOJIOYHBIX TPOTYKTOB.

14. Ornpenenenne 3aBUCUMOCTH M3MEHEHHUs] pH 1eThHOT0 M MacTepu30BaHHOIO MOJIOKA OTCPOKOB XpaHEHUSI.
15. OuucTka BOjbI IEPETOHKOM.

16. OuwmcTKa BOJBI OT 3arps3HEHUM.

17. IlpuroroBneHue MOYBEHHOMN BHITSKKHU U onpeneneHue ee pH.

18. OmpeneneHue cTeneH 3aCOICHHOCTHU MOYBBI.

19. KonmuecTBeHHOE OIpe/IeIeHUE 3arPs3HEHHOCTH BEIIECTBRA.

20. Omnpenenenne maccol okcuaa meau (1), ooHapyxenue okcuna yriepoaa (IV) u Bozbl,MONy4aeMbIX MPU Pa3IOKESHUH OCHOBHOTO
KapOoHara Meau (Majgaxura).
21. [Tonmyuenue, coObupanue U uAeHTU(UKALKA Ta30B (BOAOPOAA, KUCIOPOAA, YIIIEKUCIOTO Ta3a,aMMHaKa), MOHTaX COOTBETCTBYIOIINX

prOOpOB.



2.

IIJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOT'PAMMBbI
BHEYPOUYHOI 1eATeJbHOCTH «JKCIePUMEHTAIbLHAS XUMHSA»/1JIs1 8 KJIACCOB € UCNOJb30BaHUEM 000pY10BaHNS LIEHTPa

«Touka pocray»
€ OIMCAHNEM YHUBEPCAJIbHbIX YUEOHBIX €l CTBHI, JOCTUTAeMbIX00YYal0 UMM CSI

JIMYHOCTHBIE Pe3yJabTaThl
OOy4aronuics MOJIYIUT BO3MOXKHOCTH I (DOPMHPOBAHUS CIASAYIOMUX JIUUYHOCTHBIX Y YI:

olpeziesIeHuEe MOTHBALIMM U3yUEHUsl y4eOHOro Marepuara;

OILICHMBAHHE YCBaWBAa€MOT'0 Y4eOHOT0 MaTepuraa, UCXO/s U3 COLMANBHBIX M TUYHOCTHBIX IEHHOCTEH;

MOBBILIEHHE CBOET0 00pa30BaTeIbHOTO YPOBHS U YPOBHSI TOTOBHOCTH K M3YUYEHHUIO OCHOBHBIX HUCTOPUYECKUX COOBITUH, CBSI3aHHBIX C
pa3BUTHEM XUMHUHU U OOIIECTBA;

3HaHME IIPABUJI IOBEJCHUS B UPE3BbIYANHBIX CUTYALIMSIX;

OILICHMBAHUE COLMATILHON 3HAUMMOCTH NMPOQECCHA, CBI3aHHBIX C XUMUEI;

BJIaJIeHUE TIpaBUiIaMu 0€30MacHOro o0palleHus ¢ XUMUYECKUMU BEIIeCTBAMH HO0OPYIOBaHUEM, MTPOSBICHUE SKOJIOTUYECKON
KYJABTYPHI.

MeTtanpenMeTHble pe3yJabTaTbl

PerynsatuBHbie
OO0yuarouiics MOIy4UT BO3MOKHOCTb JUIsl QOPMUPOBAHUS CAETYIOIINUX PEryIsaTUBHbBIX Y V/I:

LeyenoiaraHue, BKIII04Yas MOCTAaHOBKY HOBBIX II€JIeH, MpeoOpa3oBaHUE MPAKTUUECKON 3a/1a4M B MMO3HABATEIBHYIO, CAMOCTOATENbHBIN aHaIN3
YCJIOBUH JOCTIKEHUS 1IeJIM Ha OCHOBE Y4€Ta BBIICIEHHBIX YUYUTEIEM OPUEHTHUPOB JCHCTBUS B HOBOM y4eOHOM Marepuale; TUIaHUPOBaHUE
MyTH TOCTUKEHUS LIeTeH;

yCTaHaBJIEHUE 11EJIEBbIX PUOPHUTETOB, BHIICIICHUE aJIbTEPHATUBHBIX CIIOCOOOB JOCTHIKEHHUS TIEJTH U BBIOOp Hanboiee 3h(HEKTUBHOTO

croco0a;

YMEHHE CaMOCTOSTEIIbHO KOHTPOJIIUPOBATH CBOE BPEMS U YIIPABIISATH UM,

yMEHHE IPUHUMATh PEIICHUS B TPOOIEMHOM CUTYAIUH;

MMOCTaHOBKA Y4E€OHBIX 3a7a4, COCTABICHUE TUTaHa U MOCIeI0BaTeIbHOCTH JEHCTBHIA,

opraHu3arus paboyero MecTa mpy BHIMOTHEHUH XUMUUYECKOTO YKCIIEPUMEHTA;

MIPOTHO3UPOBAHUE PE3YTHTATOB 00yUEHHSI, OIIEHWBAHNE YCBOCHHOTO MaTepuaia, OIICHKaKa4eCTBA U YPOBHS MOJYYCHHBIX 3HAHHM,

KOPPEKIIHS TUTaHa U CIIoco0a TeUCTBUS TPU HEOOXOTUMOCTH.

Ilo3HaBaTrenbHBIE

OOyyaromuiics MoJy4yuT BO3SMOXKHOCTD [T ()OPMHUPOBAHUS CIIEIYIONNX MO3HABATEIbHBIX Y V/I:

MIOWCK ¥ BBIIeJICHHE HH(OpMAIINK;
aHaNu3 yCJIOBUI U TpeOOBaHUil 3a1auM, BEIOOP, CONOCTaBIEHNE U 000CHOBaHME CrIOcOOapeIIeH s 3a/1auu;
BBIOOp Hanbosee A3 (HEKTUBHBIX CITIOCOOOB PEIICHUS 3a/1a49H B 3aBUCHMOCTH OT KOHKPETHBIX YCIIOBHUIA;



BBIIBUXKCHHUEC U 000CHOBaHHE TUIIOTE3bI, BI)I60p crocoba eé ITPOBEPKH,
CaMOCTOATCIIbHOC CO3JaHNEC aJIrOpUTMa ACATCIbHOCTH IIPpHU PEIICHUN HpO6J'IeM TBOPUYECKOI'O U IOMCKOBOI'O XapaKTEpa,
YMCHHS XapaKTCpHU30BaTh BCIICCTBA 110 COCTaBYy, CTPOCHUIO U CBOﬁCTBaM;
OIMMCHIBAHUE CBOMCTB: TBépI[BIX, KHUAKHUX, I‘213006pa3HBIX BCIICCTB, BBIACIICHNUC UX CYIICCTBCHHBIX IIPHU3HAKOB,
I/I306pa}KeHI/IC coCTaBa HpOCTeI;'IIHI/IX B€IICCTB C ITOMOIIBIO XUMMHUYCCKHNX (bOpMy.]'I 1 CYHIHOCTH XHUMHYCCKUX pCaKI_[I/Iﬁ C IIOMOIIBIO

XUMHUYECKHX YpaBHEHUH;

IIPpOBCACHUC Ha6J'IIOI[€HPII>i, OIMMCAHUE IIPHU3HAKOB U YCJ'IOBI/Iﬁ TCUCHUSI XUMHUYCCKUX peaKHHﬁ, BBIITOJIHCHUE XUMHWYCCKOT'O SKCIIEPUMCHTA,

BBIBOJBI HA OCHOBEC aHaJInu3a Ha6HIOHeHHﬁ 3a3KCIICPUMCHTOM, PCHICHUC 3a/1aY, ITOJTYUCHUC XHUMHYECKOHN I/IH(1)OpMaI_[I/II/I N3 pa3/IMYHbIX UCTOYHUKOB,

YMEHHUE OPraHU30BbIBaTh UCCIIEJOBAHUE C LIEIIBIO IIPOBEPKU TUIIOTES;
YMEHHUE JeNIaTh YMO3aKIUeHUs (MHIYKTUBHOE U 110 aHAJIOTMH) U BBIBOJIBI,
yMeHHe 0OBEKTUBHO OLIEHUBATh HH()OPMAIIHIO O BEIIECTBAX U XMMUYECKHX TPOIIECCaX, KPUTUIECKH OTHOCUTHCS K TICEBOHAYYHOM

nHpOpMaLIUH.

KoMMyHUKATUBHBIE

OOy4Jaromuics MoIyduT BO3MOXKHOCTH JUTS (YOPMUPOBAHUS CIEAYIOIINX KOMMYHUKATHBHBIX Y Y]]

IIOJIHOE 1 TOYHOE BBIPA)KEHNE CBOUX MBICIIEH B COOTBETCTBUH C 33Jja4aMU U YCJIOBUSIMUKOMMYHUKALIAH;

a/IEKBaTHOE HCIIOJIb30BAHUE PEYEBBIX CPEACTB JUIS YUaCTHS B JUCKYCCUU U apIyMEHTALlMU CBOEH MO3ULINHN, YMEHHE MIPEICTABIATh
KOHKPETHOE COJIEpKaHUE C COOOILEHNEM €ro B MUCbMEHHOM U YCTHOM (popMe, OIpeiesIeHHe ClI0cO00B B3aMMOIEHCTBHS, COTPYAHUYECTBOB
noucke u cobope nHpopmaluy;

orpeesieHre crioco00B B3aUMOIEHCTBHSI, COTPYAHUUYECTBO B ITOKCKE U cOope

uH(OpMaLUH, y4acTHE B AMajIOre, INIaHUPOBAHUE OOLINX CIIOCOO0B padOoThI, MPOSIBICHHUEYBAXKUTEIBHOTO OTHOLLIECHHS K APYTHM yJaluMcs;
ONMCAHUE COAECP/KAHUS BBIITOJIHIEMBIX ICHCTBUN C LIETBI0 OPUEHTUPOBKYU B IIPEIMETHO- IPAKTUYECKON E€ATEIbHOCTH; YMEHUS YUUTHIBAThH
pa3Hble MHEHUS U CTPEMUTHCS K KOOPIMHALMH PA3INYHbIX O3ULUI B COTPYIHUYECTBE;

(bopMynupoBaTh COOCTBEHHOE MHEHHE U MO3UIIMIO, ApTYMEHTHPOBATh U KOOPAWHUPOBATHEE C MO3UIMSIMU NApTHEPOB B COTPYAHUUYECTBE IPU
BbIpabOTKe OOIIETO PEIIeHUs] B COBMECTHOM JIeITETbHOCTH;

OCYIIECTBIIATh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUUECTBE HEOOXOANMMYIOB3aUMOIIOMOIIb;

IUTAHUPOBATh OOIIKE CIIOCOOBI PAOOTHI; OCYIIECTBISTh KOHTPOJIb, KOPPEKIIHMIO, OLICHKYACHCTBHH MapTHEPaA, yMETh YOeKIaTh;

MCIOJIb30BaTh a/IeKBATHBIE SI3BIKOBBIE CPEJICTBA Il OTOOPAXKEHHUsI CBOUX UYBCTB, MBICIICH, MOTHBOB U MOTPEOHOCTEN; 0TOOpaXaTh B peun
(omucanue, 00bACHEHUE) CONIEpKaHNE COBEPIIAEMbIX JIEHCTBUH, KaK B (pOpMe IPOMKOM COLIMATU3UPOBAHHOM peuu, TaK U B

(bopMme BHYTpEeHHEH peuu;

pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHLIMIO, UCIIOJIb3Yysl CPEACTBA YCTHON M MMCbMEHHON KOMMYHUKALIMU NTPH paboTe C TEKCTaMU
y4eOHMKA U IOTOJIHUTEIbHOUIIMTEPATYPOH, CIPAaBOYHBIMU TAOIUIIAMHU, IPOSBIIATH TOTOBHOCTh K YBAKEHUIO MHOMTOUKH 3pEHUS IIPH
00CYXJICHHH PE3YIbTAaTOB BHIIOJIHEHHON paboThI.

IIpenmeTHbIe pe3yabTaThl



OOyyarommuiicst HayduTCs:
— HNPUMCHATbL OCHOBHBLIC MCTOABI ITIO3HAHUWSA: Ha6HIO,Z[€HI/Ie, HU3MCPCHUC, SKCIICPUMCHT,
— ONMCHIBaTh CBOWCTBA TBEPBIX, KHUJIKHX, ra3o000pa3HbIX BELIECTB, BbIJIEJISAS UXCYLECTBEHHbIE IPU3HAKH;
— PpacKpbIBaTh CMbICI 3aKOHA COXPAHEHMsI MacChl BELIECTB, aTOMHO-MOJIEKYJIIPHON TEOpUH;
— pasjindyarb XUMUUYCCKHUC U (1)I/I3I/I‘-IGCKI/IC SABJICHUA,
— Ha3bIBaTh IPU3HAKU U YCJIOBUSA ITPOTCKAHHUA XUMHUYCCKHUX peaKHHﬁ;
—  coOmonarh npasuiia 0e30macHON pabOTHI P MIPOBEICHUH OIIBITOB;
—  TI0JIB30BAThCs JTAOOPATOPHBIM 00OPYIOBAHUEM U TIOCYNIOH;
— IoJTy4yarb, COOMpaTh ra3000pa3HbIe BEIIECTBA M PACIIO3HABATH UX; XapaKTePHU30BaTh (PH3NUECKHUE M XUMHUECKHUE CBOMCTBA OCHOBHBIX KJIaCCOB
HCOPraHNYCCKUX COGIII/IHCHPIfI, IMPOBOAUTH OIIBITHI, MOATBCPIKAAOIITNC XUMHUYCCKUC CBOMCTBA N3YUYCHHBIX KJIACCOB HCOPTAHUYCCKUX BCIUICCTB,
— PpacKpbIBaTh CMBICI IOHSTHUSI «PAacTBOP», BBIYUCISATH MAacCCOBYIO JOJIO PAacTBOPEHHOIO BEIIECTBA B PACTBOpPE, TOTOBUTH PACTBOPHI C
ornpenenEéHHON MacCOBOM /10J1el pacCTBOPEHHOIO BEILIECTBA;
— XapaKTCPpHU30BaATb 3aBUCUMOCTD (1)I/ISI/I‘I€CKI/IX CBOMCTB BCHICCTB OT THUIIA KpHCT&JIJIH'—IGCKOﬁ pGHIéTKI/I, OMPCACIIATL BUI XUMHYECKOH CBS3H B
HCOPraHNYCCKHUX COCAMHCHUAX,
— packpbIBaTh OCHOBHBIE IOJIOXKEHUS TEOPUU IEKTPOJIUTHUYECKONW UCCOLMALUMK, COCTABIATh YPaBHEHUS 3JIEKTPOJUTHUYECKON JUCCOLMALUU
KHCJIOT, IIeJI0ueH, CoJiel U peakinii HOHHOTO OOMEHa;
— PAaCKphIBATb CYIIHOCTH OKHCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKquI, OonpeaciATL OKHUCIUTCIIb U BOCCTAHOBUTCIIb, COCTABJIATh YpPaBHCHHA
OKHCIIUTEIbHO- BOCCTAHOBUTEIbHBIX PEAKIIHA;
— Ha3bIBAaTh @aKTOpBI, BJIMAIOIIUEC HA CKOPOCTH XUMHYECKON pCaKkuuu;
— XapakTepu30BaTh B3aUMOCBS3b MEXIY COCTaBOM, CTPOCHHUEM U CBOMCTBAMH HEMETAJUIOB UMETAIIIOB;
— TPOBOJIUTH OMBITHI MO MOJYYEHHUIO M HU3YUYEHHIO XMMUYECKHX CBOWMCTB Pa3JIMYHBIXBELIECCTB;
— IpaMOTHO 00paIaThCs ¢ BEUIECTBAMH B IOBCEAHEBHON KU3HU.
OO0y4yaromuicst MOJY4UT BO3MOKHOCTh HAYYHTHCH:
—  BBLABHTarh U MPOBEPSTH HIKCIEPUMEHTAIBHO TUIIOTE3bl O XUMUYECKUX CBOMCTBAaX BEIIECTBHA OCHOBE UX COCTAaBa U CTPOCHUS, UX
CHOCOOHOCTH BCTYMATh B XUMUYECKHE PEAKLIMH, O XapaKTepe U MPOAYKTaX Pa3IMYHbIX XUMHUUYECKUX PEaKIHii;
—  XapakTepu30BaTh BELIECTBA [0 COCTABY, CTPOCHUIO U CBOMCTBaM, YCTaHABIMBAThIIPHUMHHO-CIIEICTBEHHBIE CBSI3U MEX1Y JaHHBIMU
XapaKTepUCTUKAMU BEIECTBA;
—  COCTaBIISITh MOJIEKYJISIDHBIE U MTOJTHbIE HOHHBIE YPAaBHEHHS 110 COKPALIEHHBIM HOHHBIMYPAaBHEHUSIM;
- IMPOrHO3UPOBATH CIOCOOHOCTD BCIICCTBA NPOABIATE OKUCIIUTEIIBHBIC UJIKM BOCCTAHOBUTCIIbLHBIC CBOMCTBA C y‘—IéTOM CTeleHeH OKHUCIICHUS
SJIEMCHTOB, BXOAAIINX BETO COCTAaB,
- BBIIBUT'aTb U NPOBCPATH SKCIICPUMCHTAJIBHO THIIOTC3bI O PE3YJIbTATaAX BOSZ[GI‘/JICTBI/ISIPHBHI/I‘-IHLIX (I)aKTopOB Ha USMCHCHUC CKOPOCTU
XUMHUYECKOH peaxIum;
- HUCIIOJIB30BaTh HpHOGpCTéHHBIC SHAHUSA JJIS OKOJIOTUYCCKH I'PAMOTHOI'O IMMOBCACHU A BOKPY)I(aIOHlef/'I cpeac;
—  HCIOJIb30BaTh IPHOOPETEHHBIE KIFOUEBbIE KOMIIETEHIMH IIPU BBIIOJHEHUN IIPOEKTOB M PEIIEHUH Y4eOHO-HCCIe]0BaTEIbCKUX 3a1ad 110
U3yYCHHIO CBOMCTB, CIIOCOOOB MOJYYCHUSH PACTIO3HABAHNUS BEILIECTB;
—  0OBEKTMBHO OLICHMBATh MH(POPMALIMIO O BEIIECTBAX M XMMUYECKHX Ipolieccax;
—  OCO3HAaBaTh 3HAYEHUE TEOPETHUECKUX 3HAHUI 110 XUMMHU I IPAKTUUECKON JeATEIbHOCTUYEIOBEKA;



CO34aBaTb MOACIIN U CXEMBbI IJId PCIICHUA y‘-I€6HBIX 1 IMO3HaBAaTCIIbHBIX 3a/a4, HOHI/IMaTBHGO6XOI[I/IMOCTL CO6JIIOI[€HI/I$I HpCI[HHCElHHfI,
npeaiara€MbiX B MHCTPYKIUAX 11O UCITIOJIB30BAHUIO JICKAPCTB, CPEACTB OBITOBOM XMMHUH U Ap.

(I)OpMLI KOHTPOJIA

®opmupoBanne NKT-koMneTeHTHOCTH 00y4aIOLINXCS

YueHuK Hay4duTCs:

- UCIIOJIb30BaTh pa3Hble NpPHUEMbl MOWCKAa HH(GOpMAIMM Ha NEPCOHAIBHOM KOMIIBIOTEPE BOOPA30BATEIBHOM IPOCTPAHCTBE C
UCIOJIb30BaHHEM 000py0BaHus LIM(PPOBOI 1aboparopuu;

- HCIIOJIb30BaTh Pa3JInYHbIE CIIOCOOBI XpaHEHHs M BU3yaJlM3aluu UHPOPMALUK, B TOM 4uciie, Brpadpudeckoil hopme

®opMHpOBaHNE KOMIETEHTHOCTH B 00JIACTH ONBITHO-IKCIIEPUMEHTAIBHOH M NMPOEKTHON/IeATeJIbHOCTH

VYyeHuK HayunuTCs TUIAHUPOBATh U BHITIOJIHATH y4eOHOE MCCIIEIOBAHNE U YUCOHBIN MPOEKT, UCIIONIB3ys1000pyI0BaHUE, MOJIEIIN, METO/IbI, IIPUEMBI, a/ICKBAaTHBIC
uccieayeMoil npoobieme.

VY4eHUK MOayYUT BO3MOKHOCTh HAYYUTHCSI CAMOCTOSITEIHHO 33 {yMbIBaTh, IJIAHUPOBATH U BBIMOIHATEY4€OHOE UCCIIeI0BAaHNE, YU€OHBIN U COIMATbHBII
MIPOEKT MO €CTECTBEHHOHAYYHON HAIIPaBI€HHOCTH.

Yuder pe3yJbTaToB BHEYPOYHOH 1eATEIbHOCTH

@OpMBI U IEPUOTUYHOCTE KOHTPOJIS

BxonHO# KOHTpOJIb MPOBOANUTCA B Hauajie yueOHOro roja AJisi MPOBEPKH HadaJIbHbIX 3HAHUN MyMEHHUN 00ydaromuxcsl.

Texymuii KOHTPOJIb TPOBOIUTCS Ha KaXKJOM 3aHATUHU B (POpME MEJarorndeckoro HabIroIeHusl.

TecTOBBIN KOHTPOJIb OCYIIECTBIISETCS 110 OKOHYAHUU U3yYEHUs KaKI0T0 pasera.

[IpomexxyTo4yHasi arTecTalusi MPOBOJAUTCA B KOHIlE yuyeOHOro roga B (opMe 3allUThl MPOEKTa, MO3BOJSET NMPOBECTH aHAIU3 PEe3yIbTaTUBHOCTU
OCBOEHHS 00yUYaIOLIUMUCS OCHOB OIBITHO- AKCIIEPUMEHTAIbHON U MPOEKTHON JIEATEIBHOCTH JaHHOTO Kypca BHEYPOUHOU JIeATEIbHOCTH
«OKCIIEPUMEHTAIIbHASI XUMUSD.

Kpurepun onieHKH pe3yJIbTaTOB 0CBOCHHUS POrPaMMbl Kypca

Pabora oOywaromuxcsi OLEHHMBAETCS MO TPEXYPOBHEBOW IIKaje, MPEANoiaraiolleil Hajauuue CIeQyIOUIMX YPOBHEH OCBOEHHS IPOTrPaMMHOIO
Marepualia: BBICOKUM, CpEAHUN, HU3KUM.

Bbicokuii ypoBeHb: 00yyarouuiicsi JA€MOHCTPUPYET BBICOKYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTH B 0O0pa30BaTEeNIbHON JA€ATEIbHOCTH,
MPOSIBIISICT MHUIIMATHUBY, HE MPOITYCKAET 3aHATUS 0€3 YBaXHUTEIbHON NPUYMHBI, IEMOHCTPUPYET BHICOKHI YPOBEHb 3HAHHM M KOMIIETEHIIMH, BIIaJeeT
Ha BBICOKOM TBOPYECKOM YPOBHE IPUOOPETEHHBIMU B XOZI€ U3yUEHUS IPOrpaMMbl YMEHUSIMHU U HaBbIKaMH;

Cpeanmii ypoBeHb. OOy4alOIIMICS JEMOHCTPUPYET OTBETCTBEHHOCTh W 3aMHTEPECOBAHHOCTh B OOPA30BaTENbHOM JESITEIBHOCTH, HPOSBISET
XOpOIIUI ypOBEHb 3HAHUN M KOMIIETEHLMH; MHUIMATHBBl HE MPOSBIAET, HO CIOCOOEH NOAJEPKUBATh MHHULMATOpAa B IpeUlaraéMoM I0Jie
NEeATEIbHOCTH, B JOCTATOYHOM CTEIIEHU BIIAJCET II0JIy4aeMbIMU B XOZ€ U3yYEHHUs IPOIPaMMbl YMEHUSAMHU U HABBIKAMU;

Huskuii ypoBeHb: 00y4aromuiicss J€MOHCTPUPYET HEJOCTATOUHYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTh B 0OPa30BaTEIbHOM JIEATEIBHOCTH,
MOCEIIAeT 3aHATHUS OT CIydas K CIydaro, OKa3bIBaeT YAOBICTBOPUTEIbHBIN YPOBEHb 3HAHUN M KOMIIETCHIIUH, B II€JIOM cl1ab0 BJIaZeeT MOITy4aeMbIMU
B XOJI€ M3y4ECHHS IPOrpaMMbl YMEHHUSMH U HaBBIKAMH.



@®opmbl pe3yJIbTaTOB 0CBOEHHS POrpaMMbl BHEYPOUYHOIi 1eSITeJIbHOCTH:

1. OTMeTKa ypOBHS JIOCTIKEHHI 00Y4aroIIerocs B JINCTE MEIarornieckoro HalIoaeHus;

2. 3ammcu B )KypHaJIE y4€Ta 0 pe3yabTaTUBHOCTH YYIaCTHS 00yUYAIONINXCS B MEPONIPUITUSX Pa3HOTOBH/IA U YPOBHSI (JTUTUIOM, TPaMOTa,
OJ1arogapHOCTh, PYTOe);

3. 3anucu B KypHaje y4éra 00 y4acTUH B BBIC3IHBIX MEPOIIPHUSITHUSX.



3. KAVIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHUE

BHEYPOYHOI AesATeJIbHOCTH «XuMus» - 8 kiacce (68 yacon)

€ YKa3aHHMeM HCII0J1b30BaHusl 00opyroBanus uugposoi jaboparopuu

«Touka pocra»

Ne ni/m Tema sansaTus Kou1-Bo yacos Hara Y4eOHnuk, odopynosanue

1. XuMusg- Hayka OKCIepuMeHTanbHas. JleMoHCTpauuoHHbI  sSkcriepumeHT Nel. |1l §1
O3zHakomIieHHE ¢ 1a00paTOPHBIM 000PYAOBaHUEM; IIPHUEMBI O€30I1aCHON PabOTHI

2. [Ipaktnueckass pabora Ne 1 «IIpaBuna TtexHuku OeszomacHocTd mpu  pabore c|l Harunx TEMIIepaTyphbl
naboparopHbIM 000pynoBaHHEeM. M3yueHue cTpoeHUS TUIaMEHIY (TepMomnapHbIii), CHUPTOBKA

3. DKCIEpUMEHTAIbHbBIE OCHOBBI XUMUHU 1 §2
JlaboparopHslii onbIT. «PaccMOTpeHUe BEMIECTB ¢ Pa3IMIYHBIMH Jaruuk TEMITEPATYPBI
(bu3MYeCKUMU CBONCTBAMU (Menp, >Kene3o, LUHK, cepa, BOJA, XJIOPHUI (TepmornapHbIii),CIUPTOBKA
HaTpUs»

4. JlaGopatopubiii onbiT «M3ydeHre CBOWCTB BEIIECTB: HArpeBaHWE BOJbI, HAarpeBaHHE Jarunk TEMIIEPATYPHI
OKCHJA KPEMHHS, H3MEpPEHUE TEeMIEepaTypbl KHUIIEHHUS BOABI C TMOMONIBIO JaTyvKa MJIaTUHOBBINA, TEPMOMETP,
TEMIIEPATyphl U TEPMOMETPA» AJIeKTpUYECcKasl TUIUTKA

5. JlaboparopHslii onbIT «OnpeneneHue TeMIepaTypbl — IJIABICHUS U KpUCTaUIM3alUU Hataux TeMITepaTyphbl
MeTaia» (TepMomapHbIit)

6. UYucteie BemectBa M cMecu. JlaGopatopubsiit onbiT «lccnenoBanue ¢usnyeckux u|l §3
XUMHUYECKHX CBOMCTB MPUPOIHBIX BEIIECTB (M3BECTHIKOB)» PeakTuBbl © XMMHUECKOE

obopymoBaHue

7. Yuctele BemectBa UM cMmecH. CrnocoObl pasfeneHus cMmeceil: JeiicTBue MarHuTom, 1 §4
OoTCTauBaHue, QUIBTPOBAHUE, BHIIAPUBAHUE, PeakTuBbI W XMMHUYECKOE
KPUCTAJLITU3ALMS, TACTUIUISIIHUS. o0opyoBaHue

8. [Tpaktuueckass pabGora Ne2«OBnaneHWe HaBBIKAMH pa3leleHUs OMHOPOAHBIX U |1 §5
HEOIHOPOIHBIX CMECEI PeaktuBbel U xumuueckoe

obopymoBaHue

9. JIEeMOHCTpallMOHHBIM JKCIIEpUMEHT  «BblieneHue M momouieHue Temia — npu3Hak |l §6

XUMHYECKON peaKiinm»

PeakTuBbl 1




JlaGoparopusiii onbIT «[IpuMepsl pu3nuecKux sIBIECHUA: cTHOaHNE CTEKIITHHON TPYOKH,
KUIITYEHUE BOJIbI, IUIaBICHUE TapaduHay.

XUMHUYECKOE
obopynoBaHue,
Jlarunk Temneparypsl
IIJIATUHOBBIN

10.

JleMOHCTpanMOHHBINA ONBIT. «Temmneparypa IUIaBIE€HHs BEIIECTB C Pa3HBIMU THUIIAMU
KPUCTAITINYECKUX PEILIETOK)

§7, §8

Harunx TEMIIepaTyphbl
TUIATUHOBBIN u
TEPMOTIAPHBII

11.

HpOCTI)IG BC€IICCTBA: MCTAaJlJIbl U HCMCTAJIJIbI.
.]Ia60paT0pHBIfI OIIBIT «3HAKOMCTBO C o6pa3uaMH IIPOCTBIX BCHICCTB: MCTAJIOB H
HEMCTAJIJIOB.

§9,10
PeakTuBbl

A XUMHUYECKOE
o0opynoBaHue

12.

CroXHBIE BEIIeCTBA UX COCTaB U CBOWCTBA.
JlaGoparopHblif  ONBIT «3HAKOMCTBO C OOpa3laMu CIOKHBIX BELIECTB, MUHEPAJIOB U
TOpHBbIX Nopoa. OnucaHue CBOICTB.

§11, 12

PeaktuBel u

XUMHUYECKOE 000pyI0BaHUE
[Tpubop s

OTIBITOB C DJIEKTPUUECKUM
TOKOM

13.

@opMynbl  CIOXKHBIX BellecTB.  JleMOHCTpalmoHHbIN 3kcriepuMeHT «Pa3znoxeHue
ocHoBHOTO KapOonara meau (II) (Mmamaxura)»

§13, 814

PeaxTnBnl

1 XUMHUYECKOE
o0opymoBaHue,
AJIEKTPOHHBIE BECHI

14.

@opMynbl CITOKHBIX BelIeCTB. KaueCTBEHHBIN U KOJUYECTBEHHBIN COCTAB BEIIECTBA.

§15,
§16

15.

@opMynbl CIOKHBIX BelIeCTB. Ha3BaHMS CIOKHBIX BEIIECTB. PEAKTHUBBI. DTUKETKH.

§15,

§16,

§17

PeakTuBnl u
XUMHYIECKOE
obopynoBaHue

16.

['pynnbl XpaHeHHs] peaKTUBOB. YCIIOBHUS XpaHEHHUS U HUCIOJIb30BaHUS.

PeaktuBnl

u

XAMHUYECKOE
obopynoBaHue




17. 3aKOH COXpaHEHHsS Macchl BeHIECTB. JlEMOHCTpAllMOHHBIM 3KCIEPUMEHT  «3aKOH §19 Becnl
COXpaHEHUS MacChl BEILIECTB) AIIEKTPOHHBIE
18. Xumuueckue mnpeBpaiieHusd. JlaboparopHblit onelT «[IpusHaku MIPOTEKAHUS §20 PeaxTuBel 1
XUMHUYECKHX pEeaKIMii: HarpeBaHHe MEIHON MPOBOJIOKH; B3aMMOJCHCTBUE PACTBOPOB XUMHUYECKOE
€/IKOTO HaTpa U XJIOpHJa MEAM obopynoBaHue
19. XUMUYECKUE YpaBHEHHUA. BBINONHEHNE TPEHUPOBOYHBIX MO COCTABJICHUIO ypaBHEHUM §20
XMMHYECKHX PEAKLIHNI
20. JlaboparopHsblii OnbIT «TUMBI XUMHYECKHX peakiuil: pa3iokKeHHe THIPOKCHUIA MeEAH §21 PeakTuBsl
(IT); B3aumoneiicTBue xenesa ¢ pactBopoM xjopuaa meau (1)» U XUMHUYECKOE
o0opynoBaHue
21. TecToBblif KOHTPOIb: «OCHOBBI SKCIIEPUMEHTAILHON XUMUI.
22. Kucnopon. [IeMOHCTpAaIllMOHHBIA 3KCIEPUMEHT «[lomyyenue u coOupanue §22 PeakTuBHI U
KHCIIOpOJa » XUMHUYECKOe
o0opynoBaHue
23. Xumuueckue cBoiicTBa kucnopona. Okcuapl. JlaGoparopHslii onbiT «l'opeHre cephl U §23,
dbocdopa Ha BO3AYXE U B KUCTOPOJICH 24
PeakTuBnl 1
XUMHUYECKOE
o0opynoBaHue
24. JlabGopatopHusiit onbIT «l'opeHue xene3a, MeIW, MarHUS Ha BO3AYXE U B KUCIIOPOJIE» §23,
24
PeakTuBnl 1
XUMHUYECKOE
obopymoBaHue
25. Jlaboparopusiii ombIT «PaccmoTrpenue oOpasioB okcuaoB (ymiepona (IV), Bomopona,
dbocdopa, menu, Kampiusl, Keae3a, KPEMHHUS ).
26. Bo3nyx u ero cocras. JleMOoHCTpaImoHHBIA dKCIepuMeHT «OTMpeesieHne cocTaBa §27 Ilpubop
BO3TyXa» JUISL OTIPEeICHUS
COCTaBa BO3yxa
27. Bonopoa. JlemonctpannonHslii skcnepumenT «llomyuenne u coOupanue BOaopoAa B §28 PeaxTuBsl
naboparopuun. OnwiT KaBengumray 1 XUMHYECKOE
obopynoBaHue
28. JIeMOHCTPAIIMOHHBIN SKCIIEPUMEHT «3aHUMATEIbHBIE OMBITHI C BOJAOPOIOM: JIETAOLIAs 8§29




0aHKa, B3PBIBAIOIIMECS ITy3bIPH, JIETAIOUINE MBIIHHBIC IAPUKI)»

PeakTuBbel 1

XUMHUYECKOE
obopynoBaHue
29. TectoBblif KOHTPOI: «IIpakTUKYM 110 U3yYEHUIO Ta30B: KUCIOPOAA U BOJOPOIAN.
30. Bopna. JlaGoparopubiii  onbiT  «OrmpeneneHne BOIAOIPOBOJHOW U JUCTHILTUPOBAHHOM §31,
BOJIBI» Jlarunk
AIEKTPOIPOBOAHOCTH,
1 (pOBOH MUKPOCKOT
31. JlaGoparopusiii  onbiT «CpaBHEHHE TPOO BOMIBI: BOJOIPOBOJHOH, W3 TOPOJCKOTO §32,
OTKPBITOTO BOAOEMAa)
PeakTuBnl 1
XUMHUYECKOe
obopynoBaHue
32. Boga — pacTtBopuTens. JlaGopatopubiit onbiT  «/3yueHue 3aBUCUMOCTH §33,
PacTBOPUMOCTH BEUIECTBA OT TEMIIEPATypPhI» Jarumnk
TEMIIEPATYPHI
IJIATUHOBBIN
33. JlaGoparopHsrii onbIT «Ha0roeHIEe 32 POCTOM KPHCTAILIIOB) §34,
[Hudposoit
MUKPOCKOIT
34. JlaGoparopusbiii onbIT «llepechlieHHbINH pacTBOP» §34
Jlatunk Temmeparypbl
IJIATUHOBBIN
35. [Tpaktuueckas padora Ne 3 «Omnpesenenrne KOHIIEHTPAIIUN BEIECTB §35,
KOJIOPUMETPHUUECKHUM IO KATHOPOBOUHOMY TpaduKy».
PeakTuBbl
u XUMHYECKOe
o0opymoBaHue,
JIaTYUK ONTHYECKON
IJIOTHOCTHU
36. Kpucrannoruaparsi. §22-
JlabGopatopHsliii onbIT «OmnpeaeeHne TeMIepaTypbl pa3IoKeHHs] KPUCTAUTOTHIPATay 35,

Jlarank




TEMIIEPaTyphl

IJIATUHOBBIN
37. TecToBblll KOHTPOJIB: «IIpakTUKyM 11O U3y4EHHIO CBOWMCTB BOJBI M PACTBOPOBY.
38. Mosnb. MonsipHasg macca. BeluuciaeHus Mo XUMUYECKUM YPaBHEHUSIM. §36, §37
39. 3akoH AsBoranpo. MomsapHbelii 00beM Ta30B. OTHOCHUTENbHAs IJIOTHOCTh Ta30B. §38
Boruncnenus no XuMHUYECKUM YPaBHEHUSM.
40. O06paboTKa >KCIIEPUMEHTABHBIX JAaHHBIX C MCIOJBb30BaHHEM IH(POBOI Taboparopuu
«Touka poctay. Urenue rpadukoB, 1uarpaMm.
41. OOBbeMHBIE OTHOIICHUS I'a30B NMPU XUMUYECKUX PEAKIIHUIX §39
42. Oxcuapl. JJaboparopHblil onbIT «OmpeeneHne KUCIOTHOCTU-OCHOBHOCTH CPEJIbl §40 PeaxTuBel u
MOJTy4YEHHBIX PAaCTBOPOB C MOMOIIBIO HHAUKATOPAY XUMHUYECKOE
obopynoBaHue
43. JlaGoparopusblii  onbIT «IlomyueHne yIIEKHCIOro raza W B3aUMOJAEHCTBHE €ro ¢
W3BECTKOBOM BOZOW»
44, OcnoBanus. JIaboparopuslii onbIT «Onpenenenue pH pazanuHbx cpeny §41 Jaruuk pH
45. [Tpaktuueckas padora Ne 4 «Onpenenenrie pH pacTBOpOB KUCIIOT U IIETOUEH» §42 Haruuk pH,
no3arop oobnEma
KHUJIKOCTH,
OropeTka, JaTYuK
TEeMIEPaTyphl
ILIAaTUHOBBIM,
JATYUK JaBICHUS,
MarHuTHas MelIanka
46. AMpoTepHble OKCHUIBl U THIPOKCHIBL. §43
Jlabopatopusrit onbiT «Ilomydenue ampoTepHBIX OCHOBaHUH 1
HCCJIEJOBAHUE UX CBOMCTB»
47. Kucnorel. JlaGopatopusiii  onmbIT  «B3aumozeicTBue MeTaioB (MarHwsi, IMHKA, §44 PeakTuBbI 1
Kele3a, MeIu) € pacTBOpaMH KHCIIOT» XUMHUYECKOE
obopymoBaHue
48. JlaboparopHsriii ombIT «B3anmopaeiicTBie pacTBOPOB KHCIIOT C §45 PeakTuBbl u

HEPpaCTBOPHUMBIMH OCHOBAHUAMMN)

XHUMHYECKOE
obopynoBaHue




49. Comu. Knaccuduxkarms. Homenknarypa. CriocoObl OTydeHUs CONei §46,
PeaktuBbl
U XUMHYECKOe
obopynoBaHue

50. [TpakTrueckas padota Ne 5. «I[lomyueHne MeaHOTO KyImopocay udposoit Mukpockon

51. CBolicTBa cojei §47

PeaktuBbl
¥ XUMHYECKOe
o0opynoBaHue

52. [IpaxTueckast pabora Ne6. Pemienue skcriepuMeHTaNbHBIX 3a1a4 110 Teme «lIpakTukym §47,

10 U3YYEHUIO CBOMCTB BEIIECTB OCHOBHBIX KJIACCOB HEOPTaHHMUECKUX COCTUHEHHIN §48,
PeaktuBbl
U XUMHYECKOE
o0opynoBaHue

53. TecToBbIl KOHTPOIB: «IIpakKTUKyM 110 U3Yy4EHUIO CBOMCTB BEIIECTB OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX COEIUHEHUI.

o4, TexHuka 0€30MacHOCTH  NpHU BBIIIOJIHEHAH  CaMOCTOSITENIEHBIX ~ OTBITOB M PeakTuBbl
HKCIEPUMEHTOB B JIOMAlIHUX YCIOBUAX W C HUCIOJb30BaHHEM OOOpYIOBAaHUS U XUMHYECKOe
XUMHUYECKOH 1ab0opaTopuu. o0opynoBaHue

55. [Tpaktuyeckas pabora Ne7. OOpaiieHue co CTEKJIOM (CrubaHue CTEKJISIHHOW TpyOKH, PeaktuBbl
M3TOTOBJIEHUE: TUMETKH; KaMWUISIPOB; IPOCTEHIINX y3JI0B; IPOCTEHIINX TPUOOPOB) Y XUMHYECKOe

o0opynoBaHue

56. XUMUYECKUN aHAJIN3: KAY€CTBEHHBIM M KOJTUYECTBEHHBIN PeaktuBbl

U XUMHYECKOe
obopymoBaHue

57. Teopernyeckue OCHOBBI ONMBITHO-3KCIIEPUMEHTAIBHONW M MPOEKTHOM e TeTbHOCTH. PeakTuBbl

U XUMHYECKOe
obopynoBaHue

58. Br16op Temsl npoekTa. [InanupoBaHue 1esTeIbHOCTH.

60. [TonroroBka mpoekta. COop wHbOpManmMK MO JaHHOW Teme. MopenupoBaHUe PeakTuBbl

IIPOCKTHOM EATEIBHOCTH.

1 XUMHUYCCKOC
obopymoBaHue




61-63. |BpimonHeHue y4eOHBIX MPOEKTOB, OMBITHO-IKCIIEPHUMEHTANBHBIX padoT. IlpakTuueckue |1 PeaktuBbl
paboTHI MO TEMaM HPOEKTOB yYaIHXCS U XUMHYECKOe
obopynoBaHue

64. [TonroroBka y4eOHBIX MPOEKTOB K 3aIUTE 1

IIpomexxyTouHast arTecTanus. 3aluTa IpOeKTOB

65. [TpomexxyTouHast aTTecTanus. 3ayTa IpOeKTOB 1

66. Pemenne npakTuko -OpMEHTUPOBAHHBIX 3aJaHUI 1 PeakTuBbl
u XUMHYECKOe
obopynoBaHue

67. Pemenne npakTuko-OpMEHTUPOBAHHBIX 3aJaHUI 1 PeakTuBbl
U XUMHYECKOE
obopynoBaHue

68 O60061eHne, cucTeMaTH3alus 1 KOppeKLns 3HAaHUN ydaluxcs 3a Kype 1

«DKCepuMeHTalbHast XuMus», 8 kiacc. TecToBbIN KOHTPOIIb.







