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PABOYAA ITPOI'PAMMA
BHEYPOUHOH /IeITe/IbHOCTH M0 XUMHUM « IKCIIePUMEHTA/TbHAsl XUMHUSI»
A 8-9 K/1accoB ¢ UCMO/Ib30BaHKeM 000py/joBaHus eHTpa «Touka pocra»

Ha 6a3e uentpa «Touka pocra» obecrieuriBaeTcsi peanm3alusi 00pa30BaTebHBIX IIPOrPaMM eCTeCTBEHHOHAYYHOM U TeXHOJIOTUUeCKOU
HarpaB/IeHHOCTeH, pa3pabOTaHHBIX B COOTBETCTBUH C TpPeOOBaHUSMU 3aKOHO/aTe/NbCTBA B Cdepe oOpa3oBaHUS U C y4éTOM pekoMmeHzanuii dDep e-
pasIbHOTO OmepaTopa yueOHOro mpeiMeTa « XUMUSI».

Pa0ouas mporpaMma cocTaB/ieHa Ha OCHOBe C/IEAYHIIHNX JOKYMEHTOB:

e dyHJaMeHTa/lBHOTO si/Ipa Co/iep)KaHus 001iero 06pa30BaHus ¥ B COOTBETCTBUU C ['0Cy1IapCTBEHHBIM CTaHapTOM 0011[ero o6pa3oBaHus (TpUKa3s
MunucTepcTBa o6pa3oBaHusi U Hayku Poccuiickoit @epepanyu ot 17.12.2010 1. Ne 1897).

e Pabouux miporpamm. IlpeamverHas swmHusi yuebHukoB [.E.Pymsutuca, @.I'.®Denpamana. 8-9 kmaccel: rmiocobue i yuuTteneid
ob1rieobpa3oBaTenbHBIX opranu3aiuii /H.H. T"apa. — 2 u3z., gon. — Mocksa: [Tpocsetienre, 2013 T.

e @enepanbHOro 3akoHa «O6 obpa3zoBanuu B Poccuiickoit @epepatin» No273-P3 ot 29 nekabps 2012.

e TIpumepHO# MpoOrpaMMbl OCHOBHOTO 00Iero obpa3oBaHusi MO XWUMUK s 8-9 KiaccoB, fgomyineHHass JlermapramMeHTOM 0OOpa3oBaTelbHBIX
MporpaMM | CTaHZapToB 0011iero obpaszosanust MO PO.

e depepasbHOTO TepeyHsi yueOHUKOB, PeKOMeH/0BaHHOTo (fomylleHHoro) MuHHCTepcTBOM 00pa3oBaHMs M Haykd P® K uCrosib30BaHHIO B
obpa3oBarebHOM Tpoiiecce B 001ie00pa3oBaTe/bHBIX yupexaeHusx Ha 2021-2022 yuebHbIii rof,.

¢ TpeboBaHuii K pe3y/bTaTaM OCHOBHOTO 00111ero 06pa3oBaHusl, TIPe/ICTaB/IeHHBIX B (e/lepaTlbHOM TOCyJapCTBeHHOM 00pa30BaTe/IbHOM CTaH japTe
o611iero 06pa3oBaHus BTOPOTO MOKOJIeHUs. B HUX Tak)Ke YUMTBHIBAIOTCS W/IeW Pa3BUTHS M (GOPMUPOBAHMST YHUBEPCA/TbHBIX YUeOHBIX 1€HCTBUN IS
OCHOBHOT'0 00111ero 0Opa3oBaHusl.

e MeToauueckKuxX peKOMeHJalMii MUHHUCTepCcTBa TMpocBelleHuss Poccubickoii ®epepaimu 1o  «Peanusanuu  oOpa3oBaTesbHBIX TMPOrpaMm
€CTeCTBeHHOHAYYHOU U TeXHOJIOTMYeCcKOl HarpaB/IeHHOCTe! 10 XMMHM C KCTOJIb30BaHeM 000pyAoBaHUs LjeHTpa « Touka pocTa»(yTBep KIeHbl
pacriopsbkeHrneM MuHucTepcTBa rpocBeljeHust Poccurickout @esepauyu ot 12 suBapst 2021 r.Ne P-6).

*  OcHoBHoI1 obpa3oBarenbHOM nporpammbl MBOY COILL Ne 17 um. U.J1.Ko3bips noc. [laymsiHckoro Ha 2021-2022 yueOHbIM TOZ,.

¢ Tlono)keHUst O CTPYKTYpe, TIopsiiKe pa3paboTKy U yTBepskAeHnHu pabounx mporpamm o ®I'OC

* YyebHoro viana MOY COIII Ne 13 r.Kumpsr Ha 2021 — 2022 yuyeGHbIit rof,.

YueGHo-MeTo/fHUeCKOe 00ecieyeHre Kypca XMMHH OCHOBHOM 00111e00pa3oBaTe/IbHOM IKOJIbI

Pymutuc I'. E. Xumus: 8 kn.: yueb. a1 obirjeodpasosat. yupexxaenuit / I'. E. Pymsutuc, @. I'. ®enpaman. — M.: TIpoceerienue.

Pymsutuc I'. E. Xumus. 9 knacc. ®T'OC: yueb.a/1s1 obujeobpasosar. yupexkaenuit / I'. E. Pyasutuc, ®. I'. ®enpaman. — M.: TIpocsemienue, 2019.
Xumust: 8 KJ1.: 3/1IeKTPOHHOe TIPUJIOXKeHHe K yUeOHHUKY.

Xumust: 9 KJ1.: 3/1eKTPOHHOE TMPUJIOXKeHUe K yUeOHHUKY.

I'apa H. H. Xumus. Pabouue riporpammsl. [IpeamertHast munusi yue6HukoB I'. E. Pyasutuca, @. I'. denpamana. 8—9 knacest / H. H. T'apa. — M.:

IIpocselenue.

6. BbopoBckux T.A. Tectei mo xumun. A30T ¥ ocdop. Yriepos u kpemauii. Metawbl.9 knacc: K yuebHuky I'. E. Pyasuruca, ®@. I'. ®enpamaHa

SARE R



10.
11.
12.

13.

«Xumus. 9 knace». PIr'OC (kK HopoMy yuebHUKY) — M.: M3gatenbcTBo «OK3aMeH», 2017. — 111c. (Cepus «YueOHO-METOAMUECKUN KOMILIEKT» ).
BopoBckux T.A. Tectsl o xumuun. Knaccudukauys XMuMAYeCKUX peakiuil. XMUUeCKUe peakliii B BOJHBIX pacTBopax. ['asorensl. Kucnopoa u
cepa. 9 knacc: K yuebnuky I'. E. Pyasuruca, ®. I'. ®enpamana «Xumus. 9 kinace». @I'OC (k HoBoMy yueOHUKY) — M.: M3aarenbCTBO «DK3aMeH»,
2017.—-109 c. (Cepust «YueOHO-MeTO[UUECKUIN KOMIIJIEKT» ).

I'abpycera H. V1. Xumusi: pabouasi Tetpazib: 8 ki1. / H. U. T'abpyceBa. — M.: TIpoceerienue.

Iapa H. H. Xumusi: 3afjauHuK C «TTOMOITHUKOM»: 8—9 ki1. / H. H. T"apa, H. W. T'abpyceBa. — M.: [TpocBereHue.

Papmeuxuii A. M. Xumusi: gugaktuueckui Mmatepuan: 8—9 ki. / A. M. Pageukuii. — M.: [IpocBelijeHue.

I'apa H. H. Xumus. Ypoku: 8 k. / H. H. I'apa. — M.: Ilpocselijenue.

bubnvoTeka HayuyHO- MOMYJISIPHBIX W3[AHUN AJIs1 TOy4YeHHsl AOTIOMHUTebHON MH(MOpMallMU 1o rnpeaMeTy (B KabuHeTe XMMWUU W B IIKOJBHOM
6ubmoTeke).

OneKTpoHHbIe 0Opa3oBaTe/ibHbIe PeCypPChI.

IlepeyeHb JOCTYNHBIX HCTOUYHNKOB MH(GOpMaLuu
B pa3pesne ripe/icTaB/ieH CIIMCOK KHUT U CCHUIOK Ha CalThl, B KOTOPBIX Oosiee OAPOOHO OCBelleHbl pa3/IMuHble aclieKThl paCCMaTPHUBaeMbIX

BOMPOCOB. VX MO)KHO peKOMeHZIOBaTh KaK yUUTeIt0, Tak U 00yuaeMbIM, TIPOSIBUBILIUM WHTepeC K U3yuaeMou Teme.

1.
2.

3.

ok

10.
11.

12.
13.
14.
15.

16.
17.
18.
19.

Bacunbes B.I1., Mopo3ogsa P.I1., Kouepruna JI. A.IIpakKTHKYM I10 aHaIMTUYECKOW XUMUU: Yuel. rmocobue 11st By30B.— M.: Xumus, 2000.— 328 c.
I'pocce 3., BaticmanTens X. Xumus ass m0003HaTenbHBIX. OCHOBBI XUMHU M 3aHUMaTebHble onbITel.['[IP.1974.ITep.c Hem.— JI.: Xumusi, 1979.—
392 c.

Heprirosiby B. ©@.Mup Boabl.— J1.: Hezpa, 1979.— 254 c.

Kvmn 1. M. O6mas xumust. [Tpaktrkym L-mMukpo. PykoBoacTBO Jjist cTyjeHTOoB.— M.: MT'IY, 2006.— 322c.

Vcnonb3oBadue 1[UGPOBLIX 1abopaTOPHi MPU 00yUeHUH XUMUHU B cpefHel mikosie/ Becrianos I1. Y. Jopodeer M.B., XKwmn [].M., 3umuna A.1.,
OpxekoBckuit [1.A.— M.: BUHOM. Jlabopartopust 3Hanui, 2014.— 229 c.

Kpucrannel. Kpucrannoruaparer: Metoaudeckue yka3aHus K 1abopatopHbiM pabotam. Mudraxosa H.III., ITetpoBa T.H., PaxmatynnuHa U. ®.—
Kasanb: KazaH. roc. TexHomn.yH-T., 2006.— 24 c.

JleercoH 1.A.100 BompoCcoB ¥ OTBETOB 10 XUMUW: MaTepHaJibl IS IIKOJIBHBIX pedepaToB, paKy/IbTaTUBHBIX 3aHATHH M CEMUHApPOB: YueOHOe
nocobure.— M.: «3narenbctBo ACT»: «M3maTenbctBo AcTpesib», 2002.— 347 c.

Jleerncon U. A. Xumunueckue peakiuu: TerioBoit 3¢dekT, paBHOBecue, ckopoctb.— M.: OO0 «M3patenbctBo Actpens, 2002.— 192 c.

Jlypee FO. FO. CipaBouHUK 10 aHanUTU4YeCcKor XxuMuu.— M.: Xumus, 1971.— C.71—89.

Hasapogsa T.C., I'paberikuii A.A., JTaBpoea B. H. XumMmuueckuii sKcriepuMeHT B 1ikose.— M.: TIpocBerjerne, 1987.—240 c.

Heoprannueckas xumusi: B 3 1./ Tlog pea. FO. /1. TpetbsikoBa.T.1: ®PU3NKO-XUMHUUECKHE OCHOBBI HEOPraHUUeCKOW XUMHUM: YUeOHUK JJIs CTY/I.
BhICII. yueb. 3aBesenuii/M. E.Tamm, FO. /1. TpetbsikoB.— M.: N3naTenbckuii rieHTp «Akazemusi», 2004.—240 c.

[MetpsiHoB 1. B. Camoe HeoOBIKHOBEHHOE BeliecTBO B Mupe.— M.: Tlegaroruka, 1976.— 96 c.

CrpenbsHukoBa JI. H. 13 yero Bcé caenano? Pacckasel o BelectBe.— M.: flysa-nipecc.2011.— 208 c.

Cycnennrkosa B.M, Kucenesa E. K. PykoBoACTBO 110 IpUrOTOBJ/IEHMIO TUTPOBAHHBIX pacTBOpoB.— JI.: Xumus, 1967.— 139 c.

dapageii M. Uctopus ceeun: Ilep.c anrn./Ilox pen.b. B. HoBoxkunoBa.— M.: Hayka. ['naBHasi pefakijusi pu3muKo-mMaTeMaTUUeCKOU

nurepatypsl, 1980.— 128 c., un.— (bubmoreuka «KBaHT»)

XomueHko I'.I1., CeBactbsiHOBa K. Y. Okuc/nTeibHO-BOCCTAHOBUTEBHBIE peaklui.— M.: IIpocBemenue, 1989.— 141 c.

Ouuukoneaus as geteit. T.17. Xumus / T'naB.pen.B. A.Bonogun, Bea.Hayu.pes..Jleencon.— M.: ABaHra +, 2003.— 640 c.

OptumoJl.Boza: KHUra 0 caMmoOM Ba>KHOM BelljecTBe B Mupe: nep.c ¢uH.—M.: Komnac I'ng, 2019.— 153 c.

UeptkoB U.H., XKykos I1. H. Xumuueckuit 5KCriepuMeHT C MaJIbIMUA KOJInuecTBamu peakTuBoB. M.: [1pocBeljenue, 1989.— 191 c.



20. Caut MI'Y. IlporpaMma Kypca XUMHH 151 yuaruxcs 8—9 Kmaccop 001jeo0pa3oBaTeIbHOMN IIKOJbI.
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

21. Caiit ®UIIN. OTKpbITHIN OaHK 3a/jaHui 7151 HOPMUPOBaHHUS €CTeCTBeHHOHAYYHOM rPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

22. Caurt EauHas KoieKius qudpoBbIX 00pa3oBaTe/IbHBIX PeCYypPCOB.
http://school-collection.edu.ru/catalog.

23. Caiit ®ezepabHbIi 1[eHTP UHPOPMALIMOHHO-00pa30BaTeIbHBIX PECYPCOB.

http://fcior.edu.ru/

B o6yuennu xumuu 60sibl110e 3HaUeHHe UMeeT SKCIIepUMeHT. AHalWu3Upys pe3y/bTaThbl TPOBeIEHHBIX OIBITOB, yuallyecs: yoexJatoTcs B TOM,
YTO Te WIM WHble TeopeTHYecKue Mpe/CTaB/leHUss COOTBETCTBYIOT W/IM MPOTUBOpPeYAT peasbHOCTU. TOMBbKO OCYIIeCTB/ISII XUMHUECKU SKCIepUMEeHT
MO>KHO TIPOBEPUTH JIOCTOBEPHOCTh IPOrHO30B, C/le/laHHbIX Ha OCHOBAHUM Teopuu. B rporjecce sKcrieprMeHTanbHOM paboThl yyallecsi IpuobpeTaroT
OTIBIT TMO3HAHUSI PeaNbHOCTH, SIBJISIOIIMNACST BaKHBIM 3TarioM (GOpPMUPOBaHMS y HUX yOeXIeHuld, KOTOpble, B CBOK Ouepe/ib, COCTaB/ISIOT OCHOBY
Hay4YHOI'0 MHUPOBO33pEeHUSI.

BHezpenve o6opygoBaHusi LudpoBoi ysabopaTopur LieHTpa «Touka poCTa» IT03BOJIUT KaueCTBEHHO W3MEHUTh MpOIiecC OOyueHHs XUMUH.
KomnuuecTBeHHbIe 3KCIIePUMEHTHI [103BOJIAT MO/IyUYaTh JOCTOBEPHYH UH(POPMALMIO O MPOTeKaHWX TeX WM MHbIX XMMUUeCKUX Mpolieccax, 0 CBONCTBaxX
BerlecTB. Ha OCHOBe MO/yueHHBIX 3KCIIEPUMEHTAbHBIX JAHHBIX 0O0y4yaeMble CMOTYT CaMOCTOSITE/IbHO JieflaTh BHIBOJBI, 0000IaTh pe3yJbTaThl,
BBISIB/ISITH 3aKOHOMEPHOCTH, YTO OZJHO3HAUHO Oy/leT criocoOCTBOBATh MOBBIIIEHHUI0 MOTUBALMM 00yueHUs IIIKOTbHUKOB.

[nist u3yyeHusi npeiMeTa « XHUMUsi» Ha 3Tarie OCHOBHOTO 0011jero obpa3oBanusi oTBoguTcsi 140 uacos:

8 kimacc —70 4acos;

9 knacc —70 yacoB (68 yacoB 110 MJIaHKUPOBAHUIO).

IanHasi obpa3oBaresibHast TporpaMMa 00ecIieurBaeT yCBOEHHE YUal[UMUCS BaXKHEUIITNX XUMHUUECKIUX 3aKOHOB, TEOPHUI U MOHATHH; popMUpyeT
rpe/iCTaB/ieHre O POJIA XMMUM B OKPY>KaroLeM MUpe U )KU3HHU YesioBeKa. [Ipy 5ToM 0CHOBHOe BHUMaHUe yZe/isieTCsl CyIIHOCTH XUMUUeCKUX peakiui 1
MeTO/laM UX OCYLeCTBJ/IeHUS.

OpHMM W3 OCHOBHBIX TPUHLIUIIOB ITOCTPOEHUSI MPOTrPaMMBbl SB/SETCS MPUHLMIT [JOCTYIIHOCTU. OKCIIepUMEHTa/bHble [laHHble, I0Jy4YeHHbIe
yYal[MMHCSI TIPU BBITIOJIHEHWH KOJIMYECTBEHHBIX OIbITOB, MO3BOJIAIOT YUallUMCSl CAMOCTOSITENIbHO Je/laTh BBIBO/bI, BBISB/ISTh 3aKOHOMEPHOCTH.
[Mopxoppl, 3a/10)KeHHbBIE B COZIepPKaHHe MTPOrpaMMbI Kypca, CO3al0T He0OX0UMbIe YC/IOBUS il CHCTEMHOTO YCBOEHUS! yUall[IMUCS OCHOB HayKH, IS
obecrieueHusi pa3BUBAIOLErO M BOCIMUTHIBAIOLIEr0 BO3/IeHCTBUsI 00yUyeHust Ha JIMUHOCTh ydaltierocsi. @opmupyemMble 3HaHHUS OJDKHBI CTaTh OCHOBOU
CUCTeMBI yOeXKeH! KOIbHUKA, 1[eHTPaIbHBIM SIIPOM €r0 HAyYHOTO MHUPOBO33DEeHMS.

Ha 6a3e uentpa «Touka pocra» obecrmeunBaeTcsi peanm3alusi oOpa3oBaTe/bHBIX TPOTPAMM eCTEeCTBEHHOHAYYHOM W TeXHOJIOTHUeCKOn
HarpaB/ieHHOCTel, pa3pabOTaHHBIX B COOTBETCTBHMH C TpPeOOBaHUSIMU 3aKOHO/aTe/bCTBA B cdepe obpa3oBaHUs U C y4éToM peKoMmeHzauuii dDep e-
paJIbHOTO OomepaTopa yueOHOro mpeiMeTa « XUMUSI».

O6pa3oBaTenbHasi IporpaMMa 1o3BoJIsieT MHTerpUpOBaTh peanr3yeMble M0X0/bl, CTPYKTYPY U COJiep>KaHue MpY OpraHu3aliiy 00y4yeHus: XUuMUU
B 8—9 Ksaccax, BBICTPOEHHOM Ha 0a3e /iro00ro 13 JOCTYMHbIX yueOHO-MeToAnuecKux KoMriiekcoB (YMK).

Vcnonb3oBaHue obopyzpoBanus « Touka pocta» Tipy peanu3saiuu ganHoi OI1 ro3BosisieT co30amb yc/106ust:

- U151l pacIliMpeHusi Co/lepKaHusl IKOJIbHOT'0 XMMUUeCcKoro 00pa3oBaHus;
- JJIs TIOBBILLEHNsI TI03HaBaTeIbHOM aKTUBHOCTU 00yuaroIMXcsl B eCTeCTBeHHOHAY4YHOU 06/1acTH;
- Uil pa3BUTHS IMUHOCTH peOEHKA B TIporiecce 00yueHHsI XMMUH, eT0 CIIoCOOHOCTeH, (HOPMUPOBAHKS U yIOB/IETBOPEHHS COLMAIbHO 3HAUMMBIX

HMHTEpPeCOB U NTOTPeOHOCTel;



- Juisi paboThI C 0/IapEHHBIMU ITKOJIbBHUKAaMH, OPTaHU3allMK UX Pa3BUTHS B Pa3/IMUHBIX 00/1acTsX 00pa3oBaTe/ibHOMN, TBOPUECKOU eI TeTbHOCTH.
Iens u 3apauun

- Peanu3aiyst OCHOBHBIX 00111e00pa3oBaTe/IbHBIX MPOrPaMM 0 yueOHBIM TIpeJjMeTaM eCcTeCTBeHHOHAayUHOW HalpaB/eHHOCTH, B TOM YHCJIe B PaMKaxX
BHEYPOYHOMU J1esITe/TbHOCTU 00yUaroIyuxcsi;

- BBeJIeHHE COBDEMEHHBIX Cpe/CTB OOyueHWss W BOCMWTaHUS /i1 W3ydeHUs1 (B TOM UHC/Ie SKCIIEPUMEHTATBHOT0) JUCLUIUIMH (MOJyJieil)
eCTeCTBeHHOHAayUHOM HarpaBlIeHHOCTH TPY peany3aljid OCHOBHBIX 00I{e0Opa3oBaTe/bHBIX MPOrpaMM M JIOTIOHUTENBHBIX 001e06pa3oBaTe/ibHbIX
MpOrpaMM, B TOM YMCJIe [/l PaCIIMpeHus CoZiep>KaHusi yueOHOro rpegmMeTa « XUMUsi».

- BOBJ/IeYEHMe YYalllUXCs B [IPOEKTHYIO JesiTe/IbHOCTD.

[MpodunbHbI KOMIUIEKT obopyaoBaHus IieHTpa «Touka pocta» obecrieunBaer 3(hdeKTUBHOE AOCTHXKeHHe 00pa3oBaTe/bHBIX pe3y/IbTaTOB
00yUaroIMMKCS T10 TIPOrpaMMaM eCTeCTBEHHOHAayUYHOM HAITpaB/IEHHOCTH, BO3MOXXHOCTE YI/TyO/IEHHOTO U3yUeHHsl OT/IeIbHBIX ITPeIMeTOB, B TOM UHC/Ie
JUist GOpMUPOBaHUS M300peTaTeIbCKOr0, KpeaTUBHOT0, KpUTUUECKOT'O MBILIIEHHS, Pa3BUTHSI (DYHKIMOHA/ILHOW I'PaMOTHOCTA y O0YYarOL[UXCsl, B TOM
yuC/e eCTeCTBeHHOHaYUYHOM ¥ MaTeMaTU4eCcKOH.

OKCIIepUMEHT SIB/ISIETCSI UCTOUYHUKOM 3HAaHUM U KPUTEPHEM MX UCTUHHOCTH B HayKe. KOHIIeM[MsT coOBpeMeHHOTo 00pa3oBaHus 10/ipa3yMeBaeT, uTo
B yueOHOM 3KCITIEPUMEHTE BeIYIIYHO POJib JI0/DKEH 3aHSATh CAMOCTOSATE/IbHBIN UCCIe0BaTe/TbCKUN YUeHUUeCKU SKCIIePUMEHT.

CoBpeMeHHbIe KCTIepUMeHTa/IbHbIe UCCIe/JOBaHUS TI0 XUMUU YyKe TPYJHO TpeCTaBUTh 0e3 WMCMO/b30BaHUS He TOJIBKO aHalOTOBBIX, HO U
[UGPOBLIX U3MepUTebHbIX TpubopoB. B PenepamsHoM TocyzapctBeHHoM O6pa3zoBarenbHoM CraHgapre (PI'OC) mpomucaHo, 4YTO OJHUM U3
YHHUBEpCa/IbHBIX YUeOHbIX JeMCTBUM, MPHUOOPeTaeMbIX YUAIUMUCS, JOJDKHO CTaTh YMEHHe
«TIPOBeZIeHUsI OTIbITOB, MPOCTHIX IKCIIepUMEHTaTbHBIX UCC/IeJOBaHUH, MPSMbBIX U KOCBEHHBIX U3MepeHUH C UCI0/Ih30BaHHeM aHaI0rOBbIX U LIU(POBBIX
W3MEePUTE/IbHBIX TIPUOOPOB».

YueOHbIN 3KCIIEPUMEHT M0 XWUMWH, TIPOBOJUMBIM Ha TPaJIMI[MOHHOM 00O0py/A0BaHMM, 0e3 TIpUMeHeHUs IU(PPOBBIX 1ab0pPaTOpPHi, HE MOXXET
M03BO/IUTH B MIOJTHOW Mepe PeLluTh BCe 3a/jJadl B COBPEMEHHOM 1IKOJie. ITO CBSI3aHO C PsiZlOM MPUYMH:

- TpPaJWLIMOHHOe IIKOJbHOe O00OpyJOBaHWe W3-3a OrpaHWUYeHUsT TeXHWUUECKHMX BO3MOXKHOCTeM He TIO3BOJIIeT TPOBOAWUTH MHOTHE

KOJINUeCTBEHHbBIE MCCJIeIOBAHMS,;
- JI/TMTebHOCTh MPOBe/IeHUs] XUMHUUEeCKMX UCC/IeIOBaHUM He BCET/la COTJIaCyeTcsl C IJTUTETbHOCThIO YUeOHBIX 3aHATHIA;
- BO3MOJKHOCTb TIPOBE/IEHHsI MHOTHX HMCC/IeZIOBAaHUI OrPaHUUYMBAETCs TPeOOBAHUAMU TEXHUKH 0€30TMaCHOCTH M [JIp.
LudpoBast abopaTopusi TIOTHOCTBIO MEHSIET METOAUKY U COjlep)KaHHe SKCTIePUMEHTA/TBbHON JIesITelbHOCTH W pelllaeT BbIIIeTIepeurCIeHHbIe
nipo6sieMbl. IITUPOKMIA CTIEKTP JaTUMKOB MO3BOJISIET YUYAIIIMMCSI 3HAKOMUTBCS C TTapaMeTPaMH XUMUUYECKOT0 3KCIIepUMeHTa He TOTbKO Ha KaueCTBEHHOM,
HO U Ha KOJiMuecTBeHHOM ypoBHe. LludpoBasi sabopatopusi TO3BOJISIET BECTH [JIUTE/bHBIN SKCIIEPUMEHT Jake B OTCYTCTBHE SJKCIlepUMeHTaTopa, a
4yacToTa UX U3MepeHUn
HeTo/IB/IaCTHA Ye/IoBeUeCKOMY BOCITPUSITHIO.
B miporjecce opmupoBaHust SKCIIePUMEHTA/IbHBIX YMEHUHN YUeHUK 00yJaeTcst TIpeCTaB/sATh MHPOpMaLyio 00 UCC/ieZloBaHUU B UeTBIPEX BUAX:
- B BepOa/JbHOM: OTTUCHIBATh IKCTIEPUMEHT, CO3/laBaTh CJIOBECHYIO MO/Ie/Tb SKCIIepUMeHTa, (PUKCUpOBaTh BHUMaHHe Ha M3MepsieMbIX BeJIMUMHAX,
TEePMUHOJIOTUH;

- B Tab/JMYHOM: 3amoOHATh TabAMLIbI [JaHHBIX, JIe)KallliX B OCHOBE IMOCTPOeHus TpaduKOB (TPU 3TOM Y YYalllUXCsS BO3HUKAeT TepPBUUHOE
TIpe/[CTaB/IeHHe O MacIiTabax BeJIMUMH);

- B rpaduueckoM: CTPOUTh rpaduky Mo TabIMUYHBIM JAaHHBIM, UTO JAET BO3MOXKHOCTh Tlepexo/la K BBIJBIDKEHHIO TUIIOTE3 O XapaKTepe
3aBUCUMOCTA MeX/y BeJMUMHaMd (MpA 3TOM YyuWTe/b IOKa3blBaeT IMPEMMYILEeCTBO B BU3ya/M3al[uM 3aBUCHMOCTEN MeXJy Be/MYMHaMH,
Har/IsiIHOCTh U MHOTOMEPHOCTH);



- B BUJIe MaTeMaTUUeCKUX YPaBHEHWI: JlaBaTh MaTeMaTHUYeCKOe OMMCaHWe B3aUMOCBSI3M BeJTMUMH, MaTeMaTHueckoe 000011eHue.

[Tepexoz OT Ka)kJ0ro 3Tara npezcraBieHus: MHGOpMalMy 3aHUMaeT JI0BOJIbHO 00/IbIION MPOMeXYTOK BpeMeHH. B 7—~8 Knaccax 3ToT npotiecc
HeoOX0/IUM, HO B CTapIIMX K/IacCaX MOXXHO ObI7I0 ObI 3TO BpeMsi TOTPATUTh Ha pellieHre Oosiee BaXKHBIX 3a/iau. B 3ToM myiaHe 1udpoBblie 1abopaTopuu
CYL[eCTBEHHO 9KOHOMSIT BpeMsi. DTO BPeMsi MO>KHO MOTPaTuTh coryiacHo ®I'OC Ha popmupoBaHUe UCC/ieZloBaTeIbCKUX YMEHUM yUalluxcs, KOTOpbie
BBIPA)KAIOTCS B CJIEAYIOMINX AeHCTBUSIX:

- ompeerneHue rpobiemsbl;

- TI0CTaHOBKA MCCJIe/IOBAaTe/IbCKON 3a/IauM;

- TUIaHUpOBaHWe pellleHus 3a/laul;

- TIOCTpOEeHHe Mo/iefel;

- BBIIBWKEHHe TUIoTe3;

- JKCIepuMeHTaJIbHasl POBepKa TUIoTe3;

- aHa/M3 IaHHBIX SKCTIePUMEHTOB WK Hab/roieHu ;

- ¢opMy/upoBaHue BLIBOZOB.



1. COAEPXKAHUE ITPOI'PAMMDbI
BHeypouHou AeaTenbHocTH « XUMMUS» aa 8 knaccos (70 uacoB)
C HCII0/Ib30BaHHeM 000py/joBaHus 1U(PoBOIi TabopaTopun
«Touka pocra»

Pa3pgen 1. OCHOBBI 3KCIIEPUMEHTA/IbHON XUMHH (22 u)

XrMUs — HayKa SKCrepuMeHTaibHasA. BBOgHBIM HHCTPYKTax 110 Th

HemoncmpayuonHbiii 3kcnepumenm Ne 1.03HaKOM/IEHHE C 1abOPaTOPHBIM 000PY/I0BaHKEM; TTPUEMBI Oe30TIaCHOM PabOThI C HUM.
ITpakmuueckas paboma Ne 1. TIpaBuia TeXHUKH 0e30MaCHOCTH MPH paboTe ¢ 1abopaTopHbIM 0060pyOBaHHeEM. VI3ydeHHe CTPOEHUS TIaMeHN»
MeTo/pl MO3HAHHUS B XUMUU. JKCIIEPUMEHTa/IbHbIe OCHOBbI XUMUU

JlabopamopHbiii onbim Nel.PaccMOTpeHHe BeleCTB C pa3TMYHbIMUA (GU3NUECKUMU CBOWCTBaMU (Me[ib, Kese30, LIWHK, Cepa, BoJia, XJIOPH/| HaTpus
JlaGopamopHbiii onbtm Ne 2. «[]0 KaKOM TemriepaTypbl MO>KHO HarpeTh BEI[eCTBO?»

JlabopamopHbiii onbim Ne3./3yueHrie CBONCTB BeIlleCTB: HarpeBaHWe BO/Ibl, HarpeBaHue okcuza Kpemuus (IV).

JlabopamopHbiii onbim Ne 4. «/I3MepeHue TeMIlepaTypbl KUTIEHUST BO/IbI C TIOMOII[BIO IaTUHMKA TeMIiepaTypbl U TEpMOMETpa»

Jla6opamopHbiii onbim Ne 5.«OrnpeziesieHre TeMriepaTyphbl MJIaB/eHUs] ¥ KPUCTA//TU3ALH MeTaslia»

[TepBoHauabHBIE XMMUYECKHE MOHATHS. YUNCThIe BelecTBa U CMeCU

JlaGopamopHbiii onbtm Ne6. VicciiemoBanve GU3NUECKUX M XUMHUUECKHUX CBONCTB MPUPOAHBIX BeIleCTB (M3BECTHIKOB).

YucTble BelecTBa U cMecu. CriocoObl pa3ziesieHusi CMeceid: ZieliCTBYe MarHUTOM, OTCTauBaHue, (W/IbTPOBaHKe, BhIMIapUBAHKeE, KPUCTA/TM3aLIus,
JUACTULISILAS.

JlabopamopHbiii onbim Ne7. Pa3zeneHue cMecu >Kesle3HbIX OIMUJIOK U CephI C TIOMOIIbI0 MarHUTa.

JlabopamopHbiii onbim Ne8.TIpuUroToB/ieHre U pa3/ie/ieHre CMeCH KeJie3a U Cepbl, pas/iesieHre CMeCcu HeTH U BOZibI (PACTUTEIBHOTO Macjia v BOJIbI).
ITpakmuueckas pa6oma Ne 2. OBjiafieHre HaBbIKAMU pa3/ie/ieHusi OAHOPOJHBIX U HEOTHOPOJHBIX CMeCel: OTCTauBaHue, (pUIbTPOBaHME,
BbIlIapUBaHWe, KPUCTA/IU3aLUs, JUCTAUIALMSA (TTeperoHKa).

dusrueckre U XUMUUeCKUe sIBIeHUs.

JemoncmpayuoHHbill 3kcnepumenm Ne 2. «BriiesieHye U MOT/IOIeHUe TeTlia — MPU3HaK XUMUYeCKOU peakiivum»

JlaGopamopHbiii onbtm Ne9.TIpriMepnb! HH3NUECKUX SB/IEHUM: crubaHue CTeK/ITHHOW TpyOKH, KATISTUeHHe BO/IbI, IJIaB/ieHre rapaduHa.
JlaGopamoptbiii onbtm Ne10.TIpriMepbl XUMHUUECKUX SIBJIEHHI: TOPeHe IPeBeCUHbI, B3aUMO/IeHCTBHE MpPaMopa C COJITHOM KHUCIOTOM.

ATOMBI U MOJIEKY/JIbI, MOHBI. BelljecTBa MOJIEKY/IIPHOTO U HEMOJIEKYJIIPHOTO CTpOeHusl. KpucTanimueckue pereTky.

Hemoncmpayuonhbiii onbim Ne 3.«Temrepartypa MlaB/ieHHsI BEIIeCTB C Pa3HbBIMU THITaMH KPUCTA/UTHUECKUX PEeIIETOK»

[TpocTele U C10KHBIe BelllecTBa. XMMUUYECKUN 371eMeHT. XMMHUUYeCKrH 3HaK. [IpocTeie BelljecTBa: MeTaslibl U HeMeTasulbl.

JlaGopamopHbiii onbtm Ne 11. 3HaKOMCTBO € 00pa3iiaMy TIPOCTHIX BEI[eCTB: METa//IOB U HeMeTa/uioB. OricaHre CBOCTE.

JlaGopamopHbiii onbtm Nel2.l13yueHuie 00pa3iioB MeTa/UIOB U HEMeTaJI/IOB (Cephl, KeJle3a, alfOMUHUS, rpaduTta, Meu U 1p.).

Cro>kHble BeljecTBa UX COCTaB U CBOWCTBA.

JIa6opamoptbiii onbtm Ne 13. 3HaKOMCTBO € 00Opa3iliaMy CJIOKHBIX BellleCTB, MUHepaioB U TOPHBIX Topo/]. OrvcaHre CBOMCTB.
JemoncmpayuouHbill 3kcnepumenm Ne 4. «Pa3noykeHe BOZAbBI 3JIEKTPUUECKUM TOKOM»

Jla6opamopHbiii onbim Nel4.VicibiTaHre TBEPOCTH BeleCTB C MOMOILbI0 Ko/uteKuK «I1IKana TBepoCcT».

DopMyJIbI CJI0XKHBIX BellecTB. KauecTBeHHbIV 1 KOJTMUeCTBEHHBIM COCTaB BelljeCTBa.

JlemoHcmpayuoHHbitl 3kcnepumenm Ne 5. «Pa3nokeHre 0CHOBHOrO KapbooHaTta meu (I1) (manaxura)»

@DopMyJIbl C/I0XKHBIX BeljecTB. KauecTBeHHbIM 1 KOJIMUECTBEHHBIM COCTaB BelljecTBa. Ha3BaHMs C/I0XKHBIX BellleCTB. PeakTUBBI. DTUKETKHU.
['pyrninbl xpaHeHUs1 peakTUBOB. Y CJIOBHSI XPaHeHHs U UCTI0J/Ib30BaHUS.



3aKOH COXpaHeHHUsI MacChl BeleCTB.

HemoncmpayuoHHbiii 3kcnepumeHm Ne 6.«3aKOH COXPaHEHUsT MaCChI BEITIECTB»

XrMHUecKre TipeBpallleHrsl. XUMHUYecKre peakijuu.

JlaGopamoptbiii onbtm Nel5.TIpri3HaKM MTPOTEKAHUSI XUMUUECKUX peaKldii: HarpeBaHre MeJHOM TIPOBOJIOKH; B3aUMO/IeHCTBHE PACTBOPOB eIKOT0
HaTpa U XJI0pUjia Me/id; B3auMOJeliCTBHe PACTBOPOB YKCYCHOM KMC/IOTBI ¥ THIPOKapOOHaTa HaTpHs.

XvMHUecKre ypaBHeHHs. BrinoiHeHre TpeHUPOBOYHBIX YIIPaKHEHUM M0 COCTAB/IEHUI0 YPaBHEHUN XUMUUECKUX peakLui

Tumbl XUMHUYECKUX peakLiui

JlabopamopHbiii onbim Nel6.TUrbl XUMUUECKUX PEaKIIUi: pa3ioxeHue rugpokcuia meau (I1); B3anmoielicTBYe >keie3a ¢ paCTBOPOM XJIOPH/Ia MeH
(I1), B3aumopeiictBue okcuga meau (II) c pacTBopom COJISIHOM KUCTOTHI.

IToaroroBka Kk I'MIA, BIIP.

Tecmoebiti KOHMpPo/ib: «OCHOBbI KCTIEPUMEHTA/ILHON XUMUM».

Pazpen 2. [IpakTHKYM 110 M3y4eHHUIO ra30B: KUC/JI0PojAa U BoAopoja (7 u)

Kucnopog. Peakijum, ucrosb3yemble [jis TIOMy4eHHs] KUCIOPoAa B labopaTopun

HemoncmpayuonHbiii 3kcnepumenm Ne 7. «IlosyueHue u cobupaHe KUC/IOpo/ja B 1ab0pPaTOpUU U 3aTll0JTHEHHE UM ra30MeTpa»
XUMUYecKre CBOMCTBA Kucaopoaa. OKCHIbI.

JlabopamopHbiii onbim Nel7.«I'opeHue cepbl u dochopa Ha BO3/yXe U B KUCJIOPOIE»

JlabopamopHbiii onbim Nel8.«I'opeHue >kene3a, Me[y, MarHUsi Ha BO3/lyXe U B KUCJIOPOJie»

JlabopamopHbiii onsim Nel9. PaccMoTpeHue o6pasijoB okcu/ioB (yriiepoza (IV), Bogopoza, dpocdopa, Mesu, KaabLivs, »Keje3a, KpeMHUs).
IToaroroBka Kk 'NA, BITP

Bo3gyx u ero cocras.

JlemoHcmpayuoHHbill 3kcnepumenm Ne 8. «Ornipe/ieieHHe COCTaBa BO3yXa»

Bopopog. ITonyuenue Bogopoza. Mepbl 6e30macHOCTH Tipu paboTe ¢ BogopozioM. [IpoBepka Ha uucToTy. ['pemyunii ras.
JemoncmpayuouHbitl 3kcnepumenm Ne 9. «[Tosyuenue u cobrpanre Bogopoa B mabopatopun. OmbiT KaBeHauia»

XuWMHYecKre CBOMCTBa BoJopo/a. [IpumeHeHue.

HemoncmpayuonHhbiii 3kcnepumenm Ne 10.«I[TosmyueHre BoAopo/ia peakijyeld altOMUHUS CO CMeChIO Cy/ib(aTta MeZin U XJI0pUzia HaTPHsD»
JemoHcmpayuonHbiii 3kcnepumenm Ne 11.«3aHUMaTesibHbIE OTIBITHI C BOJOPO/IOM: JieTarolasi 6aHKa, B3pbIBAIOILHECs My3bIPH, JIeTaroLe MbUTbHbIE
LIAPUKU.

Tecmoeblii KOHMPOb: «IIPaKTUKYM I10 U3yUEHHIO ra30B: KUCIOPOZa U BOJOPOZa».

Pa3pen 3. [IpakTUKyM 0 U3y4YeHHIO CBOHCTB BO/ibl M PacTBOpoB (9 u)

Bopa. Metopbl onpejiesieHHst COCTaBa BOAbI - aHAIU3 U CUHTE3.

Jla6opamopHbiii onbim Ne 20.«OrnipeiesieHre BOIOTIPOBO/IHON U TUCTU/TAPOBAHHON BO/IbI»

dusnyecKre U XMMHUUeCcKHe CBOMCTBA BO/BI.

JlabopamopHbiii onbim Ne21.0Kpacka WHAUKAaTOPOB B HEUTPabHOU Cpefie

JlabopamopHbiii onbim Ne22.CpaBHeHue MPod BO/IbI: BOAOIPOBOHOM, U3 TOPO/ICKOTO OTKPBITOT'O BO/IOEMA.
Bopa — pacrtBopurtesib. PacTBOpEI.

Jla6opamopHbiii onbim Ne 23. «/I3yueHue 3aBUCUMOCTUA PACTBOPUMOCTH BeIL[eCTBA OT TeMIlepaTyphbi»
HacpliieHHble ¥ HeHAChIIIeHHbIe PACTBOPSI.

JlaGopamopnbiii onbtm Ne 24. « Ha61100eHuUe 3a pocmom Kpucmasiaioe»



JIa6opamoptbiii onsim Ne 25. «IlepecbiujeHHbIl pacmeop»

ITpakmuueckas paboma Ne 3 «OnpedesieHue KOHYeHMpayuu eewjecine Ko/10puMempuyecKum MemooomM no KajaudpoeouHomy 2paduky»
Kpucranmoruaparsl.

JlabopamopHbiii onsim Ne 26.«OnpedesieHue memnepamypbl pasz/aA0iceHus Kpucmanaio2uopamar»

IToaroroeka k I'A, BITP

Tecmoebiti KOHMpPo/b: «[IPaKTUKYM TI0 U3yUeHUIO0 CBOWCTB BOZBI U PACTBOPOB».

Pa3paen 4. OcHoBBI pacueTHOM XuUMuM (4 u)

Mosb — euHUL]a KOJIMUeCTBa BelljecTBa. MoJisipHasi Macca. BeiuncieHust o XUMUUeCKUM YpaBHEHHSIM.

3akoH ABorazipo. MoJisipHblii 06beM ra3oB. OTHOCUTe/IbHast IJIOTHOCTD T'a30B.

O6paboTKa KcIieprMeHTalbHBIX JJaHHBIX C MCT0/Ib30BaHUeM 11(poBoii 1abopaTtopuu «Touka pocta».UreHue rpadvkoB, AUarpaMm

Pa3pesn 5. [IpakTHKYM 110 H3y4eHUIO CBOVCTB BellleCTB OCHOBHBIX K/IaCCOB HeOPraHUYeCcKUxX coeJuHeHu# (12 u)

Oxkcuppl: Knaccrdukaiysi, HOMEeHK/IaTypa, CBOWCTBa, MOMy4YeHre, IpuMeHeHHe.

JlaGopamopHbiii onbtim Ne27. Habmto/ieHre pacTBOPUMOCTH OKCH/IOB aTFOMUHMSI, HATPHsI, KalbldsA U MeJIU B BOJIE.

JlabopamopHbiii onbim Ne28.OripeziesieHre KUCOTHOCTU-OCHOBHOCTH CPe/Ibl TTOJTyYeHHBIX PaCTBOPOB C TIOMOII[bIO MHZMKATOPA.
Jla6opamopHbiii onbim Ne29. [TonyyeHue yrieKUCIOTo rasa U B3auMo/IeMCTBHUE ero C N3BeCTKOBOM BOZIOMA.

I'mppokcyapl. OcHOBaHMS: KinaccupyKalys, HOMeHK/IaTypa, oy4YeHue.

Jla6opamopHbiii onbim Ne30.B3anMo/ielicTBHe OKCHOB KasibIvs U ocdopa ¢ BoJ|0M, onpeZiesieHHe XxapakTepa 00pa3oBaBIIerocsi TMAPOKCHA C
MOMOLLBI0 UHMKATOPa.

JlaGopamopnbiii onbtm Ne 31.«Oripesenenve pH pa3iuuHbIX cpen»

ITpakmuueckas pa6oma Ne 4 «Onipenenienvie pH pacTBOPOB KUC/IOT U ITie/I0Ueii»

XyMHuecKrde CBOMCTBAa OCHOBaHUM. Peakiusi HeliTpanu3aluy. OKpacka MHAUKATOPOB B I1[eJIOYHOM U HeWTpaibHOM cpefiaX. [IpumMeHeHHe 0CHOBaHUM.
JlaGopamopHbiii onbtm Ne 32. «Peakiiyist HeHTpamM3arivm».

Hemoncmpayuonhbiii 3kcnepumenm Ne 12.«OcHoBanus. Terooi 3pdeKT peaki[u rHPOKCH/IA HATPHUS C YTJIEKUC/IBIM Ta30M»
JlabopamopHbiii onbim Ne33.B3auMo/ieficTBHe paCTBOPOB KHMCJIOT CO I[e/I0UaMHU.

JlabopamopHbiii onbim Ne34.TlonyueHrie HepaCTBOPUMBIX OCHOBAHHI U MCC/IeJOBaHNe UX CBOWCTB (Ha npumepe rugpokcuaa meau (I0)).
AmdoTepHbIe OKCU/IBI U TU/IPOKCHJBI.

JlaGopamopHbiii onbtim Ne35.TTonyueHre ambOTepHBIX OCHOBAHUM W MCC/IeJOBaHMe UX CBOMCTB (Ha mpruMepe rupokcu/a nuHka (I1)).
Kucnotel. CoctaB. Knaccudukanys. HomenknaTtypa. [TonyueHye KUC/IOT.

XrMHYeCKre CBOMCTBA KUCIOT

JlabopamopHbiii onbim Ne36.B3anMozieiicTBre MeTa/UIOB (MarHusi, IHKA, Kejie3a, Me/id) C paCTBOPaMH KUCJIOT.

JlabopamopHbiii onbim Ne37.B3anMozeiicTBre okcuza meau (I1) v okcuja 1UHKa C paCTBOPOM CEPHOM KUC/IOTHI.

JlabopamopHbiii onbim Ne38. B3aumoieiicTBHe paCTBOPOB KMC/IOT C HEPaCTBOPUMBIMU OCHOBaHUSIMU.

Comu. Knaccudukauys. Homenkiatypa. Cioco6bl nosiyueHust cosieit

ITpakmuueckasn paboma Ne 5. «IToyueHre MeHOTO KyTIOPOCa»

CgoticTBa coneld. 'eHeTHUecKas CBSI3b MeXX/]y OCHOBHBIMU K/laCCAMU HEOPTaHWYECKUX COeJMHEeHUN

IIpakTnueckas padora Ne6.PeliieHre sKcrieprMeHTaNIbHBIX 33/jau 110 TeMe «[IpaKTHKyM 10 M3yUYeHHI0 CBOMCTB BelljeCTB OCHOBHBIX KJIaCCOB
HEeOpraHuYeCcKUX CoeMHeHU»



IToaroroeka Kk I'IA, BITP
Tecmoeblii KOHMPOAb: «[IpaKTUKyM TI0 W3yUYeHHIO0 CBOMCTB Bell[eCTB OCHOBHBIX K/IaCCOB HEOPTaHUUeCKUX COeUHEHUN.

Pa3paen 5. OCHOBBI ONIBITHO-3KCIIEPUMEHTA/IbHON U MPOEKTHOM ieATe/IbHOCTH (164)

TexHurka 6e30macHOCTY TIPY BBITIOJTHEHUY CaMOCTOSITE/IbHBIX OIBITOB M SKCIIEPMMEHTOB B JJOMAIIHUX YCIOBHSX U C UCII0/Ib30BaHUEM 000py/0BaHHs
XUMHUECKOH j1abopaTopuu.

ITpakTnueckas pabora Ne7. ObpaireHue co cTekioM (crubaHye CTeK/ITHHOW TPYOKH, U3roTOB/IeHHe: TIMIETKY; KallW/ISIPOB; TPOCTEHILNX Y37I0B;
NpoCTeHIInX MpUOOpPOB)

XUMHUUeCKUH aHa/In3: KaUYeCTBeHHbIN U KOTMYeCTBeHHbIN

TeopeTHueckue OCHOBBI OIBITHO-3KCIIePUMEHTAIbHOM U ITPOEKTHOU JiesiTe/TbHOCTH.

Bri60p Tembl ipoekTa. I11aHupoBaHue AesiTe/TbHOCTH.

[MoaroroBka npoekrta. Coop nHbopMalyu 1o JaHHOM Teme. MozieMpoBaHue MPOeKTHO [iesiTe/TbHOCTH.

BrinonHeHne yueOHbIX TPOEKTOB, OMBITHO-3KCIIEPUMeHTa/IbHBIX PaboT.

IIpakTHyeckue padoTbl Ne8-12 110 TeMaM NIPOEKTOB YUAII[UXCS

[ToaroroBka y4eOHBIX ITPOEKTOB K 3all{UTe

IIpomexyTouHas arrecranus. 3aluTa IPOeKTOB

ITogroroeka k I'MIA, BIIP: pemieHre NpakTHKO OPUEHTHPOBAHHBIX 3a[laHUN

ITogroroeka k 'MIA, BIIP: pemieHre NpakTHKO OPUEHTHPOBAHHBIX 3aJlaHUN

O6o006111eHme, crcTeMaTH3alysl U KOPpeKLusi 3HaHUH yuaiyxcs 3a Kypc « XUMUS», 8 knacc.

TecToBbIN KOHTPO/Ib.

Temamuka onblmHO-3KCnepuMeHmMa/AbHbIX U NPOeKMHbIX pabom ¢ ucnosb3oeaHuem obopyooeaHus yeHmpa «Touka pocma»:
1. OKcriepTy3a NpOAYKTOB IMUTAHUS 110 YIIaKOBKe.

2. OnipepiesieHre KaueCTBa BOJOIIPOBOJHOU BOJIbI.

3. OripesiesieHre CBOMCTB BOJOIIPOBO/IHOM U JUCTU/IJTUPOBAHHON BOJBI.

4. KucnotHocTb aTMOC(hepHBIX 0Ca/IKOB.

5. ITonyueHune KpucTa/uiorypara MeJHOr0 Kyropoca.

6.HabmoieHre 3a poCTOM KPUCTAJIIOB.

7. [lonyueHne nepecoIl{eHHbIX PACTBOPOB.

8. OrmpesiesieHue TemMriepaTypbl pas/ioKeHus: KpUCTa/lJIorupara.

9. OnpepenieHre KUCIOTHOCTU MOYBBI.

10. VI3yueHue 111e/I0OYHOCTU pa3/IMYHbIX COPTOB Mbljla U MOIOLLIMX CPEJICTB.

11. "HAMKaTOPHBIE CBOMCTBA pa3/IMUHbIX PAaCTeHUM U 1[BeTOB (C omnpezeneHremM pH pacTBopoB).

12. Onpepenenne KauecTBa X1e00MeKapHOM MYKH U XJie0a.

13. OnpejiesieHrie KauecTBa KMUC/IOMOJIOUHBIX [TPOJYKTOB.

14. OnpepeneHre 3aBUCMMOCTH U3MeHeHUs pH Lie/1bHOro ¥ acTepru30BaHHOIO MOJIOKA OT CPOKOB XPaHeHHs.
15. OuwncTKa BO/bI IepErOHKOM.

16. OuucTka BOJBI OT 3arpsi3HEHUM.

17. TlpurotoB/eHrie MOYBEHHOM BBITSDKKU M OmpefiesieHue ee pH.



18. Onpepenenuve cTeneHy 3aCOIEHHOCTU TTOYBHI.
19. KonuecTBeHHOe oripe/ieieHre 3arpsi3HeHHOCTH BelleCTBa.
20. Ompepenenue Macchl okcuga mequ (I1), obHapy»keHre okcuga yriepoga (IV) u Bojibl, TIoJydaeMbIX P pa3/ioyKeHU 0CHOBHOTO KapOoHaTa Meiu

(manaxwra).
21. Tlonyuenue, cobvpaHue 1 uieHTUUKALHS ra30B (BOJOPO/ia, KHC/IOPOAA, YIIeKHC/IOT0 rasa, aMMHuaka), MOHTa)K COOTBETCTBYIOIIMX MPHUOOPOB.

IIpumeuaHue: )XenTbIM MapKepoM BblJie/IeHO coziepKaHue [IpuMepHoi mporpammsl, IpezJioyKeHHOM BMeToinuecKrX peKoMeH/jaliuii MUHHCTepCTBa
nipocBelijeHust Poccuiickoit @esepariun 1o «Peanmi3aniyu o6pa3oBaTesibHbIX NTPOrpaMM eCTeCTBeHHOHAayUHOW U TeXHOJI0IMUeCcKoi HarpaB/ieHHOCTeH 1o
XUMUH C UCTIONb30BaHKeM 000pyZioBaHUs LjeHTpa « Touka pocTa»(yTBepsKAeHbl pacropsbkeHreM MuHUCTepCTBa rpocBellieHus Poccuiickoi denepanyin

ot 12 siuBaps 2021 r.Ne P-6).



COZEPXAHWE ITPOI'PAMMBI
BHeypouHOH AeaTenabHocTH «XVMMUWSA» s 9 knacca (70 yacos, o njiaHupoBaHuio — 68 u)

C HCI0/Ib30BaHUEM 000py/oBaHus BH(pPoBoi 1abopaTopun
«Touka pocra»

BBepeHue B Kypc «XumMusi-9» (2 u)
BgooHbitl uHcmpykmadic no Th. XumMusi — HayKa KCTIepUMeHTaIbHasl.
HMemoHcmpayuoHHblil 3xkcnepumenm Ne 1.03HaKoms1eHue ¢ 1abopamopHbiM 060pydoeaHuem; npuémbl GezonacHoli pabomsl ¢ HUM.

BXOAHOE TeCTUPOBdHHE T10 TEOPETUYECKHUM U IIPAKTUUYECKHUM 3HAHUAM 3d 8 knacc

Pa3pen 1. MHoroo6pasue XuMHYeCKHX PeaKI[ii B 3KCIePpUMeHTa/TbHON xumuH (154)

Tema 1. Knaccugukayusn xumuueckux peakyuti (6 u)

Knaccudukaiyss XUMHUECKMX peakIui, peaklid COeVHEHUs], pa3/ioKeHUus, 3amelleHus, oOMeHa. OKHC/IMTENbHO - BOCCTAHOBUTE/IbHBIE PEaKIIHH.
OxucuTeNnb, BOCCTAHOBUTEJIb, MPOLIECChl OKWC/IEHUs, BOCCTaHOB/eHUs. CocTap/ieHWe YpaBHEHHWM OKUC/IUTeTbHO - BOCCTAHOBUTE/BHBIX peaklUil C
TIOMOIL[BF0 MeTO/]a 3eKTPOHHOTO bOasaHca.

TernoBble 3QPeKTbl XUMUUECKMX peakLUii. JK30TepMUUeCKre U SHA0TepMHUYEeCKUe Peakivu.

TepMmoxumMuyeckre ypaBHeHMsi. CKOPOCTb XUMMUUECKUX peakluidl. dakTopbl, BAMSIOIIME HAa CKOPOCTb XWMHYECKMX peakuui. [lepBoHauanbHble
Tripe/iCTaB/ieHus O KaTa/u3e.

Jemoncmpayuu./J[emoHcmpayusi onbimos, 8bISICHAIWUX 3d8UCUMOCTb CKOPOCMU XUMUYECKUX peakyutl om pas3auuHbiX (pakmopos.

Tabauybl «Obpamumble peakyuu», «Xumuueckoe pagHogecue», « CKOpoCmb XUMUUECKOU peakyuu».

Pacuemnbie 3a0auu. Pacuembl no mepmMoxumMuieckum ypasHeHUsIM.

Ipakmuueckas paboma Nel. H3yueHue 81usiHUs yC/108Ull NPO8edeHUs] XUMUYECKOU pedKyuu HA eé CKOpOoCHb.

O6parumble peakiyu. [TOHSITHE 0 XUMHUECKOM PaBHOBECHH.

Tema 2. Dnekmpoaumuueckas ouccoyuayus (9 u)

XyMHUeCcKre peakLyy, Uaylue B BOJHbBIX paCTBOPax. J/IeKTPOIUTHI U He3/1eKTpouThl. VoHbl. KaThoHb! M aHMOHBI. ['HipaTHast TeopyUsi paCTBOPOB.
DJIeKTpOIMTUYeCKast AUCCOLUAIIUS KUC/IOT, OCHOBaHUM, coseil. Criabble U CUTbHBIE 3/1eKTPOUTHI. CTereHb AUCCOIMAlliK. Peakiyy HOHHOTO 0OMeHa.
YcoBuUst MpoTeKaHWs peakiivii oOMeHa /10 KOHIIa. XUMHUeCKHe CBOMCTBA OCHOBHBIX K/IAaCCOB HEOPTaHUUECKUX COeZIMHEHHN B CBeTe Tpe/ICTaB/IeHui 00
3JIEKTPOJIMTAYECKOM AUCCOLMALMU U OKUC/IUTETbHO — BOCCTAHOBUTE/IbHBIX PeaKLUsiX.

[TonsiTHe o ruApon3e Comei.

Pacuémbi no ypagHeHusiM Xum. peakyutl, ecau 0OHO U3 geujecme OaHO 8 U30bimKe.

JemoHcmpayuu. McnbimaHue pacmeopoe eewjecme Ha 3/1eKmpuuecKyto npogoouMocma. /lgudiceHue UOHO8 8 31eKmpuyecKoM nose.

JlabopamopHble onbimbl. Peakyuu obmeHa mexcdy pacmeopamu 31eKmpoaumos.

Ipakmuueckas paboma Ne2. Pewenue 3kcnepumeHma/abHbIX 3a0aq no meme «Ceolicmea Kuc/10m, 0CHOBAHULll U co/1ell KaK 3/1eKMpo/iumoe».
TecToBBI KOHTPOJIb.

Pa3pen 2. [IpakTHKYM 110 M3y4eHHUIO CBOVMCTB NMPOCThIX BelleCTB: HeMeTa/I/IOB U MeTa/lJIOB, UX coejuHeHnH (394)
Tema 3. I'anozennt (5 u)
Hemetanel. I'anorensi. [Tosio)keHre B epruoiMYecKoi CUCTeMe XMMHUUYEeCKHX 3/IeMeHTOB, CTpOeHUe X aTOMOB. HaxoskzieHre B mpupo/e.



du3nueckre U XUMHUECKHe CBOWCTBA TajsioreHoB. [loslyueHWe W TIpUMeHEHHWe TajoreHOB. Xsiop. Pusnueckre M XUMHUUYECKHe CBOWCTBA XJIOpa.
[TpumeHeHue xyopa. XsopoBozopos. ®usnyeckre cBoiictBa. [Tonyuenue. CossiHast Kucsiora v ee coyii. KauectBeHHast peakijusi Ha X/JI0pUJ, — UOHBI.
Pacrio3HaBaHue XJ10py/i0B, OPOMU/IOB, NOJHU/IOB.

HemoHcmpayuu. dusuueckue cgolicmea 2anozeHos. IlonyueHue x10po8odopoda u pacmeopeHue e20 8 800e.

JlabopamopHble onbimbl. PacnosHaeaHue coasHoOU KUC10mbl, X10pudos, 6pomudos, uooudoe u iooa.

ITpakmuueckas pa6oma Ne 3. ITo/1yueHue co5AHOU KUC/0MbL U U3yUeHUe eé ceolicme.

Tema 4. Kuciopoo u cepa (8 u)

Kucnopog u cepa. ITosio)keHre B repyo/iuuecKoi ccTeMe XUMHUUeCKHX 3/IeMEHTOB, CTpoeHue ux aToMoB. Cepa. AsuioTporusi cepbl. @usnueckue U
XUMHYeckre cBoiictBa. HaxoxxeHue B npupo/ie. [Ipumenenue cepbl. CepoBosiopo/i. CepoBo/iopo/iHasi KUC/IOTa U ee coii. KauecTBeHHast peakiiyisi Ha
cymbdua- nonsl. Okcug cepsi (IV).

CepHast kuci0Ta. XUMHAYecKHe CBOWCTBa pa30aB/ieHHOW M KOHI[EHTPUPOBAHHOW cepHOM KHC/IOTHI. KauecTBeHHasi peakius Ha Cy/ib(haT- HOHBHI.
XuMUUecKre peakliyy, JieXKalljie B OCHOBe T0JTyueHusi CpHOW KHC/IOThI B IPOMBIIIEHHOCTH. [IpMeHeHre cepHOM KUC/IOTHI.

Jemoncmpayuu. Anromponus KUc10pood u cepbl. 3HAKOMCMEo ¢ 0bpasyamu npupooHbIX Cy/bguoos, cyabpamos.

JlabopamopHble onbimbl. PacnosHaeauue cyabgpuo-, cyabpum- u cynabgpam-uoHos 8 pacmeope

IMpakmuueckas paboma. PeweHue 3KkcnepumeHmanbHbix 3aday no meme «Kucaopod u cepa».

Tema 5. A3om u ¢poccpop (9 u)

A3ot u ocdop. [TonoxeHue B ieproArUecKol CUCTeMe XUMUUYECKUX 3JIeMeHTOB, CTPOeHUe UX aTOMOB. A30T, pu3nueckue U XUMUUecKre CBOMCTBA,
noJsiyueHue u nnpuMeHeHue. Kpyrosopot a3ora B rnpuposie. AMMHak. ®Pusnyeckue 1 XUMHAYeCKre CBOMCTBA, MoJ/lyueHue, npuMeHeHre. Cou aMM OHUSL.
A30THasi KUC/IOTa U ee CBoMcTBa. OKUC/IUTETbHBIE CBOMCTBA a30THOM KUCIOTHI. [To/TyueHre a30THON KUCIOTHI B labopaTopru. XUMHUUeCKHe PeakLvH,
Jiekaliyie B OCHOBe TIO/TyYeHUs a30THOM KUC/IOTHI B MPOMBIIIeHHOCTH. [IpumeHenue. Comu. A30THbIe yi00peHust.

docdop. Annotpornusi. Pusnueckue u xumuueckue cporicTBa. Okcup dpocdopa (V). PochopHas KUCI0Ta, ee COMU U y00peHws.

Hemoncmpayuu. TlonyyeHue ammuaka u e2o pacmeopeHue & 8ooe. O3HaKoMAeHue ¢ 06pazyamu NpuUpoOHbIX HUMpamos, pocchamos.

JlabopamopHble onbimbl. B3aumodelicmeue coneli ammoHust co weaouamu. O3HakomaeHue ¢ a30mHbIMU U (hocpopHbIMU yOOOpeHUsIMU.
Ipakmuueckasn paboma Ne5. IToslyueHue ammuaka u usyueHue e20 ceolicme.

PeweHue 3adau Ha onpedeneHue maccoeoli (066émMHOII) doaU 8bIx00d NPOOYKMa peakyuu om meopemuuecku 803MOHCHO20.

Tema 6. Yenepoo u kpemuuti (8 u, no n1aHupogaHuio — 7 u))

Yrnepog v KpeMHuid. Ilo/iokeHWe B TepUOJUUECKOM CHCTeMe, CTpOeHWe aTOMOB. Yryepoh. Asorponusi. dusnueckue W XUMHUeCKHe CBOMCTBA
yraepoja. AjcopOuys. YrapHbIM ra3. YTJ/IEKUC/BIN ra3. YTo/ibHasi KHC/I0Ta U ee coyid. KauecTBeHHast peakiysi Ha KapboHat — MoHBI. KpyroBopor B
MpUpo/e.

Kpemnuii. Okcup kpemuus (IV). KpemHueBas kuciora u ee couu.

Crekno. LlemeHT.

Hemoncmpayuu. Kpucmanauueckue pewemku aamasa u epacpuma. 3Hakomcmeo ¢ obpasyamu npupooHbix KapboHamos u cunukamos. O3HaKomneHue ¢
pasauuHbiMu gudamu monauea. O3HakoMaeHuUe ¢ 8UOAMuU CmekAd.

JlabopamopHble onbimbl. O3HaKomneHue CO ceolicmeamu U 83aumMonpespawjeHusiMu KapboHamoe u 2udpokapboHamos. KauecmeeHHble peakyuu Ha
KapboHam- u CuAUKAmM-UOHbL.

ITpakmuueckasn paboma Ne6. ITosnyueHue okcuda y2nepooa (IV) u uzyueHue ez2o ceoticme. Pacnoznasanue kap6oHamoe.



PeweHue 3a0au Ha ebluuC/AeHUe MAcchbl uau 006séMa NpooyKmd peakyuu no u3gecmHoll macce uau o0b6séMy UCXOOHO20 eeujecmed, codepicaujezo
npumecu.
KoumpoanbHas paboma Ne2 no meme «Hememanbi».

Tema 7. O6wjue ceoticmea memannog (14 u, no naaHupoeavuio — 13u)

Metannbl. [lookeHWe B TI€PUOAUUYECKOM CHCTeMe, CTpPOeHWe aToMOB. MeTa/umueckass CBs3b. Dusnueckue CBOWCTBA. PsJi aKTUBHOCTH
MeTaJslyIoB.CBOMCTBa MeTasinoB. Ob1ue crocobbl nomydeHusi. CrijiaBbl MeTa/lIOB.

[[lenounbie MmeTabl. [To/ioKeHWe B MepuOJAYECKOM CUCTeMe, CTpoeHre aToMOB. Pr3nueckre W xuMudeckue cBoiictBa. [Ipumenenue. Haxox/ eHue

B MIPUPOJeE.

[[TenouHo3eMesnibHBIe MeTa/uibl. [lono)keHHMe B TMEpPUOJUYECKON cHCTeMe, CTpoeHue aToMoB. du3nueckue U XHMUUYeCKHWe CBOMCTBa. [IpumeHeHwue.
HaxoxxmeHue B puposie. Maruuii v Kanabluii , UX BakKHeMIIMe coefuHeHYs. 2KeCTKOCTb BO/IbI U CTIOCOOBI ee yCTpaHeHUsl.

Amomunui. ITono)keHre B TepUOAUYECKOM CUCTeMe, CTPOeHHe aTOMOB. dusnueckue U XUMUUecKue CBOMcCTBa. I[IpuMeHeHuwe. HaxokgeHuve B
npupojie. AM(OTEpPHOCTb OKCH/Ia ¥ TUAPOKCH/IA aTFOMUHUSI.

JKeneso. ITosioxkeHre B repyuoOAUYECKOM CUCTeMe, CTpOeHre aTOMOB. Pu3nuecKrde ¥ XMMUUYeckue cBoMcTBa. [IpuMmeHeHue. HaxoxxaeHue B IpUpo/e.
Baxknenme coeiMHeHUS Kee3a: OKCUIbI, TUAPOKCUABI U cou xese3a (I1) v >xkenesa (I1T). KauecTBeHHast peakijusi Ha UOHBI.

Jemoncmpayuu. 3Hakomcmeo ¢ obpaszyamu eadcHeliluux cosell HAMpusi, Kaausl, NpupoOHbIX COoeOUHeHUll Ka/abyus, pyoamu dicene3d, COeOUHeHUsMU
antomMuHus. Baumoodelicmeaue wjenoUHblx, Wea0UHO3eMeNbHbIX Memasaio8 U aatoMuHus ¢ 800otl. CicusaHue dicene3da 8 KUCI0pooe U X/aope.

JlabopamopHble onbimbl. [ToayueHue 2udpokcuda anoMuHusl U 83aumodeticmeaue e2o ¢ Kuciomamu u weaouamu. IlonyueHue 2udpokcudos scenesa(ll) u
(IIT) u 83aumodeticmgue ux ¢ KucAomamu u weaoudamu.

ITpakmuueckas pa6oma Ne7. PeweHue 3KcnepumeHmMasabHbIX 3a0a4 no meme «Memaaibl u ux coeOUHeHUs».

TecToBbIi KOHTPOJIb.

Paspaen 3. OCHOBBI ONBITHO-3KCIIEPUMEHTA/IbHOM U POEKTHOM AeATe/IbHOCTH (124)

TexHMKa 6e30MaCHOCTH TIPH BHITIOJTHEHUM CaMOCTOSITE/TbHBIX OIBITOB U 9KCIIEPUMEHTOB B JOMAIIHUX yCJIOBUSIX U C UCTIOb30BaHUEM 000PY/I0BaHHUS
XUMHUYECKOU 1abopaTopum.

ITpakTnueckas pabdora Ne8. ObpateHue co cTekioM (crubaHue CTeK/ITHHOW TPYOKH, M3rOTOB/IEHHe: TIMTIETKU; KallU/UISIPOB; TIPOCTEHILNX Y37I0B;
NpocTeinX nNprubopoB)

XUMUYeCKUN aHa/M3: KaueCTBeHHBIN U KOJIMUeCTBeHHbIN

TeopeTruecKue OCHOBBI OTBITHO-3KCIIePUMEHTaIbHOM U TTPOEKTHOW JiesiTe/TbHOCTH.

Bb160p TeMbI 1TpoekTa. [l1aHupoBaHe JesiTe/TbHOCTH.

[MToaroroBka npoekTa. Coop nH(poOpMaLMH 1Mo AaHHOU TeMe. MozienTMpoBaHue POEKTHOM JiesTe/TbHOCTH.

BeirosiHeHe yueOHBIX TPOEKTOB, OIMBITHO-IKCIIEPUMEHTA/IbHBIX PaboT.

IIpakTHueckue padorbl Ne8-12 110 TeMaM MMPOEKTOB yuallluxcst

[ToaroToBKa y4eOHbIX TIPOEKTOB K 3all[UTe

IIpomexyTouHas aTTecTanys. 3aljuTa NPOEeKTOB

[TogroroBka k I'MA, BIIP: peleHve MpakTUKO OPUEHTUPOBAHHBIX 3aJjaHUM

[Moaroroeka k 'MIA, BIIP: pelieHre NpakTHKO OPUEHTHPOBAHHBIX 3aJlaHUN

O600611eHme, crucTeMaTH3alys U KOPPeKLUs 3HAHUH yUalluxcs 3a Kype «KCIiepuMeHTalbHasi XUMUsh», 8 Kiacc.

TecToBbIM KOHTPOJIb.



2. INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUA ITPOI'PAMMBbI

BHEYpPOUHOM fesTebHOCTH « XUMUS»

A 8-9 K/1accoB ¢ UCMO/Ib30BaHKeM 000py/joBaHus HeHTpa «Touka pocra»
C ONMMCAaHNEM YHHBePCa/IbHbBIX yUeOHBIX AelCTBUI, JOCTUTaeMbIX 00yJaroIMMHUCHA

JluuHocmHble pe3yibmambl
O6yuarowjuticsi noayuum 603MOHCHOCMb 0151 pOPpMUPOBAHUS Ce0yIOWUX NUYHOCMHBIX YY/]:

orpeziesieHrie MOTUBALIMY U3yueHus yuebHOro Marepuasa;

OlLIEHWBaHME YCBAaMBAeMOro yueOHOro MaTepHasia, UCXO/s U3 COLMAbHBIX U JIMYHOCTHBIX LIEHHOCTeH;

TIOBBIILIEHNE CBOET0 00pa30BaTe/IbHOT'0 YPOBHSI M YPOBHSI TOTOBHOCTH K M3yUeHHIO0 OCHOBHBIX MCTOPHUECKUX COOBITUM, CBSI3aHHBIX C
pa3BUTHEM XUMHHU U 00II[eCTBa;

3HaHUWe MpaBuJI MOBe/IeHNUs] B Upe3BbIUaliHbIX CUTYaLUsX;

OIleHMBaHHe COLMATbHOM 3HAUMMOCTH TTpodeccuii, CBSI3aHHBIX C XUMUEH;

BJIaJieHre MpaBuiaMu 6e30macHOro obpalrieHus: C XUMUYeCKMMH BellleCTBaMU U 000py/I0BaHHeM, TPOsIBJIeHHe YKOJIOTHUeCKON KYJTbTYPHI.

MemanpedmemHbie pe3y/ibmambl
PezyasmusHble

O6yuarowjuticsi noayuum 803MOHCHOCMb 04151 hopMupoeaHus caedytowjux pecyassmueHbix YY/I:

LjesierioslaraHye, BKJIOUasi MOCTAHOBKY HOBBIX Iiesiel, rpeoOpa3oBaHue MPaKTUUeCKOW 3a/laud B T03HaBaTe/bHY, CaMOCTOSITe/IbHbIN aHa/lu3
YCJIOBUM [JOCTHXKEeHHS 1[e/Td Ha OCHOBe yUéTa BbiJje/IeHHBIX YUMTe/IeM OPUEeHTHUPOB /IeHiCTBHUSI B HOBOM yueOHOM Marepuasie; MjlaHUpOBaHUe My TH
JIOCTU)KeHUSs Liefiel;

yCTaHaBJ/IeHUE 1Ie/IeBbIX IPUOPUTETOB, BbiZle/IeHHe a/lbTePHAaTHBHBIX CIIOCOOOB AOCTIKEHHS Liey U BbIOOp Hanbosee 3¢ dekTrBHOTrO Criocoba;
yMeHHe CaMOCTOSITeTbHO KOHTPOIMPOBATh CBOE BPeMsi U YIIPaBJIsATh UM;

yMeHMe PUHUMATh pelleHus B TIPo0/IeMHON CUTYalvy;

TIOCTaHOBKA Y4eOHBIX 33/ay, COCTaB/IeHHe TI/IaHa U TI0C/Ie/J0BaTe/IbHOCTH eHCTBUIM;

opraHu3anysi pabouero Mecra Mpy BBITIOJIHEHUN XUMHUECKOT0 SKCIIePUMEHTa;

MIPOTHO3UPOBaHKe pe3y/IbTaToB 00yueHusl, OLjeHBaHHe yYCBOEHHOT0 MaTepualia, OlleHKa KauecTBa ¥ YPOBHSI M0JTyueHHbIX 3HaHWUM, KOPPeKLUs
TJ1aHa U criocoba AelicTBUs MpyU He0OX0JUMOCTH.

Ilo3zHasamenbHble

O6yuarowuticsi NoAyYUmM 803MONCHOCMb 0151 (POPMUPOBAHUS C1edyoWUX N03HAeamebHbix YY/I:

MOUCK U Bbl/le/ieHre UH(POpMaLUH;

aHa/IU3 YCJIOBUM 1 TpeOOBaHUH 3a/iauH, BEIOOP, COMOCTAaB/IeHHe U 000CHOBaHKe Criocoba peleHuys 3aauy;

BbIOOD Hanbosee 3 PeKTUBHBIX CIIOCOOOB pelleHus 3ajauk B 3aBUCUMOCTH OT KOHKPETHBIX YC/IOBH;

BbI/IBIDKeHHe U 000CHOBaHHe TUIIOTe3bl, BEIOOP criocoba eé poBepKy;

CaMOCTOSITeSIbHOE CO37IaHKe a/ITOPUTMa JIesITe/TbHOCTH TPY PellieHrH 1pobieM TBOPUeCKOoro U TIOMCKOBOTO XapaKTepa;



- yMeHHs XapaKTepu30BaTb BellleCTBa M0 COCTaBY, CTPOEHUIO U CBOMCTBaM;

- OIUCbIBaHHE CBOMCTB: TBEP/BIX, )KUJKNX, ra3000pa3HbIX BEI|ECTB, BbIJje/IeHHe UX CYI|eCTBEHHBIX ITPHU3HAKOB;

- m300pakeHHe COCTaBa MPOCTEHIINX BeIeCTB C IIOMOILBI0 XMMUUECKUX (JOPMYIT M CYIITHOCTH XUMHUECKUX PeakLfii C TOMOIIbI0 XUMUYEeCKHX
ypaBHEeHUI;

- TIpoBeZieHHe HaOJFO/IeHNH, ONMCaHUe TIPU3HAKOB U YC/IOBUM TeUeHUsI XMMUYEeCKHX PeakIvi, BBIIIOJTHEHNe XUMUYeCKOT0 SKCIIePIMEHTa, BbIBOABI
Ha OCHOBe aHa/n3a HaOJIIoleHNH 3a SKCTIePUMEHTOM, pellleHre 3a/a4, MoJIydeHre XUMIUeCKOr HH(OpMAaLK U3 pa3/INuHbIX UICTOYHHKOB;

- YMeHHe OpraHu30BbIBAaTh UCC/Ie[IOBaHME C Lie/bi0 POBEPKU TMIIOTe3;

- YMeHHUe [ieflaTb YMO3aK/ItoueH!s (MHAYKTUBHOE U 110 aHa/IOTHH) U BbIBO/bI;

- yMeHue OOBEKTHBHO OLleHMBATh MH(POPMAIIMIO O BEILeCTBAX U XUMUYECKUX TIPOL[eccaX, KPUTUUECKH OTHOCHUTHLCS K TICeBAOHAYYHOM
VH(pOpMaLUH.

KommyHukamugHble
O6yuarowuticsi NoAyYUM 803MOHCHOCMb 0151 POPMUPOBAHUS C1e0YIOWUX KOMMYHUKAMUBHbIX YY]/]

- TOJIHOe U TOUHOe BbIpa)KeHHe CBOMX MbIC/IeM B COOTBETCTBUMU C 3aZjlauaMy U YC/IOBUSIMU KOMMYHUKAL[UY;

- a/leKBaTHOe MCII0/b30BaHUe peueBbIX CPeJCTB /ISl y4acTUsl B AUCKYCCUM U apryMeHTal[ui CBOel MO3ULMY, YMeHHe Mpe/ICTaBlsATh KOHKPETHOe
cofiep>KaHue ¢ coo0ILjeHreM ero B TIMCbMEHHOM U YCTHOM opMme, oripeZiesieHre CII0COO0B B3aMO/IeHCTBYSI, COTPYJHUUECTBO B ITOUCKe U cOope
rvHdopMaluy;

- ompejie/ieHre CIIoCO00B B3aUMO/IENCTBUS, COTPYJHUUECTBO B MOMCKe U cOope MH(MOPMAIWH, y9aCcTHe B [Ua/IOTe, TVIAHUPOBaHUe 00IIHX
Croco60B paboThI, MPOSIB/IEHHE YBAXKUTETLHOTO OTHOIIIEHUS K IPYTHUM YUaIIIUMCSl; OITUCAHKE CO/IePYKAHHSI BBITIO/THSIEMbIX /IEHCTBUH C 1[€JIbI0
OpPHEHTHUPOBKU B MpeAMeTHO- TIPAKTUUeCKO! JiesiTe/TbHOCTH; YMEHUsT YUMThIBAaTh pa3Hble MHEHUSI U CTPEMUTBCS K KOOPAWHALIMM Pa3/IMUHBIX
MO3ULIUK B COTPY/ITHUYECTBE;

- ¢opmyaMpoBaTh COOCTBEHHOE MHEHHE 1 TIO3ULIUI0, apTyMEeHTHPOBaTh U KOOPUHUPOBATh €€ C MO3ULHMSIMU TTApTHEPOB B COTPYAHUUYECTBE TIPU
BbIpabOTKe 0OIIero perieHusi B COBMeCTHOM ZiesiTe/TbHOCTH;

- OCYIIeCTBJISITh B3aUMHbBIM KOHTPOJIb M OKa3bIBaTh B COTPYJHUUYECTBE HEOOXOAUMYHO B3aUMOTIOMOITIb;

- TJIaHUPOBATh 001He criocobbl paboThI; OCYILECTB/ISIT KOHTPOJIb, KOPPEKLIMIO, OLIeHKY /1eHICTBUI MapTHEPA, yMeTb yOeXKaaTh;

- WCTIO/Ib30BaTh aZIeKBaTHBIE SI3bIKOBBIE CPEZICTBA /I 0TOOpaXKeHUsl CBOMX UYBCTB, MBIC/Iel, MOTMBOB | MOTPeOHOCTel; 0ToOpaXkaTh B peuun
(omcanue, 0ObsICHEHNE) COZlePKaHKE COBEPIIIaeMbIX JIEMCTBUM, Kak B (popMe TPOMKOM COLMATM3UPOBAaHHOM peud, Tak v B (hopMe BHyTpeHHeH
peuy;

- pa3BUBaTb KOMMYHMKATHBHYIO KOMITeTEHLIMIO, UCTIO/b3Ys CPeCTBA YCTHOM M MMCbMEHHOW KOMMYHHKALIUK TP paboTe C TeKCTaMu yueOHUKA U
JIOTIOJTHUTE/TbHOW JINTePATyPOU, CIIPAaBOYHBIMH Tab/IMI]aMH, TIPOSIB/ISITH TOTOBHOCTD K YBaKEHHIO MHOUW TOUKH 3PeHHUs TIPU 00CYK[eHNN
pe3y/IbTaTOB BBIMIOJTHEHHOM PabOTHI.

IIpedmemHuble pe3y/1bmambl
O6yuarowjuticsi HaQyuumcs:
- TIPUMEHSTb OCHOBHBIE METO/IbI TIO3HAHUS: HaO/TI0/IeH1e, U3MePEHHE, SKCTIEPUMEHT;
- OMMKCHIBATh CBOMCTBA TBEP/IbIX, )KU/IKUX, Ta3000pa3HbIX BEILECTB, BbIZIE/SIS UX CyL[eCTBEHHbIE PU3HAKY;
- pacKphIBaTh CMBIC/I 3aKOHA COXPAHEHHsI MacCChl BEIT|ECTB, aTOMHO-MOJIEKY/ISIDHOI TEOPUH;



pa3/iMuaTh XMMUUYeCKUe U (PU3uUecKue siB/IeHuUs,

Ha3bIBaTh MPU3HAKU U YCJIOBUS TTPOTEKAHUSI XUMHUECKUX PeaKI[Hii;

cobro1aTh MpaBrIa 6e30MmacHOM paboThI PH MIPOBEEHHH OITLITOB;

T10J1b30BaThCsl TabopaTOpHBIM 000PYZI0BaHUEM U TTOCY/I0MH;

ToJIy4aTth, cCobupaTh ra3000pa3Hble BellleCTBa U pacrio3HaBaTh UX; XapaKTepu30BaTh (pr3nyecKre M XMMAYeCKHe CBOMCTBA OCHOBHBIX K/TaCCOB
HeOpraHMYeCcKNX COeJMHEeHHH, TTPOBOJUTD OTIBITHI, TIOATBEPKAAIOIIEe XUMUUeCKHe CBOMCTBA M3YUeHHBIX K/IaCCOB HEOPTaHUYeCKUX BellleCTB;
PacKpbIBaTh CMBICT TIOHSATHS «PAaCTBOP», BLIYUC/ISTH MaCCOBYIO [IOJIF0 pPacTBOPEHHOTO BellleCTBa B pacTBOpe, TOTOBUTH PAaCTBOPHI C
oripe/ie/IEHHOM MacCOBOM Zlo/ieli paCTBOPEHHOT'O BEIECTBa;

XapaKTepU30BaTh 3aBUCHUMOCTh (DU3UUECKUX CBOWCTB BEIECTB OT TWUIA KPUCTA//TMUECKOW PElIETKH, OMpEeAesITbh BHJ XUMUUYECKOH CBSI3U B
HEOPraHWYeCKUX COeTUHEHUSX;

PaCKpbIBaTh OCHOBHBIE TIOJIOXKEHUSI TEOPUU 3IEKTPOJIUTHUECKOW JUCCOIMAI[MM, COCTAB/STh YPABHEHUS — 3JIEKTPOJUTUUECKOM AWCCOL[HALIN
KUCJIOT, 1[e/I0Ueid, coyiel U peakiiii HOHHOTO0 0OMeHa;

PaCKphIBaTh CYIIIHOCTb OKWUC/IWUTE/TbHO-BOCCTAHOBUTE/ILHBIX PEaKlUi, OIMpefe/iATh OKUC/IUTeb M BOCCTAHOBUTE/b, COCTAB/ISTh yPaBHEHHUS
OKHC/TUTE/TbHO-BOCCTAHOBUTE/TbHBIX PeaKIH;

Ha3bIBaTh (PAKTOPHI, BIMSIOIIME Ha CKOPOCTh XUMUUYECKOHN peakIivy;

XapaKTepHU30BaTh B3aUMOCBSI3b MEXK/Iy COCTaBOM, CTDOEHUEM U CBOMCTBaMHU HEMETA/IOB U METaJl/IOB;

TIPOBO/JUTD OTIBITHI TT0 TIOJYYEHHIO ¥ U3yUEeHUI0 XMMUYeCKUX CBOMCTB Pa3/IMUHbBIX BEIeCTB;

rpaMOTHO 00paIlaThCs C BeIeCTBaMU B TTOBCEJHEBHOU YKU3HU.

O6yuarowuticsi nosy4um 603MOMCHOCHb HAYYUMbCSL:

BBIZIBUTATb ¥ TIPOBEPSITH SKCIIEPUMEHTA/TLHO TUTIOTe3bl 0 XMMHUUECKUX CBOWCTBAX BEIIECTB HAa OCHOBE WX COCTaBa U CTPOEHMSI, UX CIIOCOOHOCTH
BCTYIaTh B XUMUYECKHE PeaKLUH, O XapaKTepe U MPOJAYKTaX Pa3/IMYHbIX XUMUUECKUX PeaKLUi;

XapaKTepH30BaThb BellleCTBa [0 COCTaBY, CTPOEHHIO M CBOMCTBAM, YCTaHAaBIMBATh IPUUHNHHO-C/Ie/ICTBEHHBIE CBSI3M MeX/y JaHHBIMU
XapaKTepUCTUKaMH BeleCTBa;

COCTaBJISITh MOJIEKY/ISIPHBIE U TTOJIHbIE MOHHBIE YDaBHEHMS 110 COKPAILEHHBIM HOHHBIM yPABHEHUSIM;

MIPOTHO3MPOBATh CIIOCOOHOCTH BeLeCTBa MPOSIB/IATH OKUC/IUTE/TbHBIE WITA BOCCTAaHOBUTE/IbHBIE CBOMCTBA C YUETOM CTelleHel OKUCTeHUs
3/IEMEHTOB, BXO/ISIIIIUX B €70 COCTaB;

BBIZIBUTAThb ¥ TIPOBEPSITH SKCIIEPUMEHTA/IbHO THUTIOTEe3bl O pe3y/ibTaTaX BO3AEHCTBUS pa3/IMUHBIX ()aKTOPOB Ha U3MEHEeHHe CKOPOCTH XMMHUUECKON
peakiyy;

WCII0/Tb30BaTh TIPHOOPETEHHBIE 3HAHUS /IS 9KOJIOTMYeCKU TPaMOTHOTO TTOBe/IeHHsI B OKPY KaloLIel cpefe;

UCII0/Tb30BaTh NPUOOPETEHHBIE K/THOUeBbie KOMITETEHLMH MPY BLIOJTHEHUH TIPOEKTOB U PELIeHNH yueOHO-MCC/IeJoBaTe/IbCKUX 3a1au 10
W3yUYeHUIO CBOWCTB, CII0COO0B TO/TyueHHs U Paclio3HaBaHUs BEll|eCTB;

00BEKTHBHO OL|eHUBaTh MH(OPMALIUIO O Bell[eCTBaX M XUMUYECKHX MPOLeccax;

0CO3HaBaTb 3HaUeHME TeOPETUUECKUX 3HaHWH 10 XUMUH I/l TIPAKTHUECKOH J1eATe/TbHOCTH YesIOBeKa;

CO3/1aBaTh MOZIE/TU U CXEMBI [IJIsl PellleHrs yueOHBIX U M03HaBaTe/IbHBIX 3a/ja4; TOHUMAaTh He0OX0JUMOCTb COOJTFO/IeHHs TIPe/TIMCaHuHT,

Tipe/ijlaraeMbIX B MHCTPYKLUSIX TI0 MCII0/Tb30BAHUIO JIEKapPCTB, CPeJICTB OBITOBOM XUMUU U ZIP.



(I)Oprl KOHTPOJid

®opmupoearue UKT-komnemenmHocmu obyuarouwjuxcs

YueHUK HayunTCSA:

- MCTIO/Tb30BaTh pa3Hbie TIPHUeMbl TIOMCKa UH(GOPMAaLMY Ha TIepCOHAIbHOM KOMIIbIOTepe B 00pa30BaTe/IbHOM TIPOCTPAHCTBE C UCTIO/b30BaHUeM 000py/J0BaHUs
1udpoBoii 1abopaTopum;

- ACII0JIb30BaTh Pa3/IMUHbIe CTIOCOOBI XpaHeHUs U BU3yaIn3aiui HHGOpPMaI|H, B TOM YHC/Ie, B Tpaduueckoii hopme

dopmupogaHueKomnemeHMHocmMu 8 061acmu oNbIMHO-3KCNepuMeHMAa/AbHOU U NPoeKMHoU desimesbHOCMU

YueHHK HayuuTCsl JIAHUPOBATh U BBITIO/IHATL yueOHOe UcciiejoBaHUe U yueOHbIN MPOEKT, UCT0/b3ys 000pyZoBaHKe, MOZIe/IH, METO/IbI, IPUEMBI, a/leKBaTHbIE
ucciesyemMol npobseme.

YUeHUK TOJYYUT BO3MOXKHOCTb HAyUMTHCS CAMOCTOSITE/IbHO 3aJyMbIBaTh, TJIAHMPOBATb W BBITIO/IHATHL y4eOHOe MCC/eIoBaHUe, YUeOHbIA U COLUAJIbHBIN
TMPOEKT 110 eCTeCTBeHHOHAYYHOW HaIpaB/IeHHOCTH.

Yuem pe3ynbmamoe eHeypouHoli dessmeabHOCMU

dopmbl U NnepuoOUYHOCMb KOHMPOS

Bx00Holi KOHMpOo/b TIPOBOJIUTCS B Havasie yueOHOT0 ro/ia [i/ist IPOBePKU HauaIbHbIX3HAHUM U YMEeHHH 00yJaroIixcsl.

Texkywjuii KOHMpO/b TIPOBOJUTCS Ha Ka)K/IOM 3aHATHH B (pOpMe IelaroruuecKoroHabsIroeHusl.

Tecmoeblli KOHMPO/Ib OCYILECTB/ISIETCS N0 OKOHYAHMH U3YyUeHUs KaKZ0ro paszena.

ITpomedicymouHas ammecmayusi IPOBOJIUTCS B KOHIIe yueOHOro rozia B hopMe 3allUThI TPOEKTA,03BOJISIET TPOBECTH aHa/IN3 Pe3y/IbTaTUBHOCTH OCBOEHUSI
00y4JaroIIMMICs OCHOB OTILITHO-3KCIIEPUMEHTATbHOM U TPOEKTHOM /1esITelTbHOCTH JAHHOTO KypCa BHEYDOUHOMH [IeSITelTbHOCTH «DKCIIepUMeHTa/IbHasi XUMUSI».

Kpumepuu oyeHKku pe3y/ibmamoe 0c80eHus1 Npo2PamMmbl Kypcda

PaboTta oOyuaromUXcsi OLeHMBAeTCS T0 TPEXYPOBHEBOM IlIKasie, TpeAroJararoleiHainure C/eAyoIUX yYPOBHEH OCBOEHMs MPOrpPaMMHOI0 MaTepuaia:
BBICOKUM, CPeIHUN, HHU3KHUH.

BbICOKMII ypOBeHb: 00YyYaroOIUiCsS JAeMOHCTPUPYET BLICOKYHO OTBETCTBEHHOCTb M 3aWHTEPECOBAHHOCTb B 00pa30BaTe/IbHOW [eSTebHOCTH, MPOSIB/ISET
WHULIMATUBY, He TIPOMyCKaeT 3aHATUsS 0e3 yBa)KUTeTbHOM TNPUYMHBI, [[EMOHCTPUPYET BBICOKMM YDPOBEHb 3HAaHWUM W KOMIIeTEHIUM, B/a/ileeT Ha BBICOKOM
TBOPYECKOM YPOBHe NPUOOPeTEHHBIMU B XOZie U3yueHHsI TPOrPaAMMbI YMEHHSIMHU 1 HaBbIKaMU;

CpegHuii ypoBeHb: O0yUarOIIMNACS JeMOHCTPUPYET OTBETCTBEHHOCTh W 3aMHTEPECOBAHHOCTh B 00pa30BaTe/IbHOM JIeATeNbHOCTH, TPOSIB/ISET XOPOIIWH
YPOBeHb 3HAHUW ¥ KOMTIeTeHIVii; THULIMATUBLI He TIPOSIBJISIET, HO CTIIOCO0eH T0//Iep>KUBaTh MHULIMATOPA B TIPe/ijlaraéMoM TI0JIe JiesiTe/TbHOCTH, B J0CTaTOYHOM
CTereHU B/iafieeT ToJyuyaeMbIMU B XO/ie U3yUueHHsl POorpaMMbl YMEHUSIMU U HaBbIKaMU;

Hu3kuii ypoBeHb: 00YUaOL[UICS IeMOHCTPUPYET HeJJOCTaTOUHYH0 OTBETCTBEHHOCTb U 3aMHTEPECOBAHHOCTL B 00pa30BaTe/IbHOM J1eTe/TbHOCTH, MOCEI[aeT
3aHATHS OT C/Tydasi K CJTyuaro, MOKa3bIBaeT Y OBIeTBOPUTE/IbHBINA YPOBEHb 3HAHUI Y KOMITeTEHLIWH, B 1[eJIOM C/1a00 B/ajieeT MoyyaeMbIMU B X0/l U3yUYeHust
TPOrpamMMbl YMEHUSIMU U HaBbIKaMHU.

®opMbI pe3y/IbTaTOB 0CBOEHHUs MPOrpaMMbl BHEYPOUHOM AeATe/TbHOCTH:

1. OTMeTKa ypOBHS IOCTI)KEHHUI 00YUaroILerocs B JIMCTe MeJaroruueckoro Hab/ro1eHus;

2. 3anumcy B )KypHajie yuéTa 0 pe3y/bTaTUBHOCTU yUaCTHsI 00yUaroIuXCsl B MEPOTIPUSATHSIX Pa3HOTO BHU/Ia M YPOBHS (UTI/IOM, TpamMoTa, 6/1arolapHOCTb,

Apyroe);
3. 3amnucy B )KypHasie yuéTa 00 y4aCTHU B BbI€3HBIX MEPOTPUSATHSIX.



3. KAJIEHJAPHO-TEMATHNYECKOE IINTAHUPOBAHUE
BHeypouHou AeaTenbHocTH «XVUMMUS» - 8 knacc (70 uacoB)
C YKa3aHHeM HCIo/Ib30BaHusl 00opyaoBanusa nudpoBoii 1abopaTopuu

«Touka pocra»

Ne Tema 3anaTHA IInanupyemsle pe3ynbTaThl Kos-Bo HMara Wndopmany Wicnonb3oBaHue
w/n ITpeavernbie YY /I JInunocTubie YY/I MeTtanpegmMeTHbIe vacos HOHHAs 0Gopyaosanus
VYL moajgepxka «Touka pocra»
yueOHHKPY
osumuc I'.E,
, Deaboman
D.I.
Xumusi:
8 k1.
Pa3gen 1. OCHOBBIIKCIIEPUMEHTA/IBHOM XUMHH(22 1)

1. | Beoonbiii uncmpykmagxic no T Hartb TIOHATHE o | 1.MoruBauys HayueHus K. YY/. 1 81 TexHuka
XUMHs — HayKa KCIepUMeHTabHasl. npefiMeTe XUMUH. | TIpeMeTy XUMUsI 1.Pa3permieHue 6e30MacHOCTH B
TP CdopmupoBatb 2.Pa3BuBaTh YyBCTBO KOH(JIMKTA KabuHeTe XUMUH
emoHcmpayuoHHbIll IKCcnepumMeHm repBOHavasbHbIe TOPJOCTH 3a POCCHMCKYI0  2.YTIpaB/ieHne reHTpa «Touka

Ne 1. [Ipe/CTaBJ/IeHHUS: XVMHWUYECKYIO HAayKy [I0BeJIeHreM IapTHepa Pocra».
O3Hakom/neHue ¢  /1abopamopHbIM | a) O Bell|eCcTBe, a TaKkke 0 | 3.HpaBcTBeHHO- ILYYQ. 3HaKOMCTBO C
obopyooeaHuem; npuémbl 6e30nacHoOll | POCTBIX W CJIOXKHBIX | 3TUYECKOe OLleHWBaHHe 1.®opmupoBaHue 000pyJOBaHHEM.
pabombl ¢ HUM. Bell|eCcTBax; TI03HaBaTeIbHOM 1ie/h

6) HauaTb (opMHUpPOBATH e CuUMBOJIBI
yMeHHe XapaKTepu30BaTb XUMHYeCKUX
BeIlleCTBa, UCIO/b3YS [ 3/1eMEeHTOB
3Toro  ux ¢usnyeckue e XuMHUecKue
CBOWCTBA. ¢hopmybl
¢  Tepmunsl
Ananu3 u
CUHTe3
P.YY.
1.Ilenenonaranve u
TJIaHUpPOBaHHUe.

2. | Hpakmuueckas pa6oma Ne 1 ‘YMeHue 1o/b30BaThCs HaTuuk
«IIpasuna mexHuku 6e3onacHocmu npu | HarpeBaTeTbHBIMU TeMIepaTypsl
pabome c 1a60pamopHbiM npubopamu (TepMONapHbiii),
obopydoeanuem. U3yueHue cmpoeHus CTIMpTOBKA
naameHu»

3. | MeTozp! NO3HaHUS B XUMHU. DKCIIEPU- Wcrnionb3oBanue f/s 1.MoTuBanys HayueHHs K. YY[Q. 1 §2 Jaruuk
MeHTaJ/IbHble OCHOBBI XMUH TIO3HaHUS OKPY’KAloL[ero | mnpejmMeTy XUMUs 1.Pa3perieHue TeMIlepaTypbl
JIaGopaTopHbiii onbIT Nel. MUpa pas3/IN4HbIX 2.Pa3BUBaTh UyBCTBO KOH(JIMKTa (TepMoriapHblit),
PaccMoTpeHHe Bell[eCTB C pa3/IMYHbIMHE | MeTOJ0B (Hab/o/ieH e, TOPJOCTH 3a POCCUMCKYI0  2.YTIpaB/ieHne CITUPTOBKA

¢usnueckumu cBoiicTBaMu
(Meab, >Keye3o, LHWHK, cepa,
XJIOPUJ, HATPUSA

BOJa,

v3MepeHue, OTIbIT,
3KCIIepUMEHT,
MOZieJIMpOBaHue U Ap.)

XUMHUYECKYI0 HayKy
3.HpaBcTBeHHO-
3THUECKOe OlLleHUBaHUe

roBe/ieHreM NapTHepa
ILYY ..
1.®opmupoBaHue




TP CdopmupoBatb T03HaBaTeIbHOH 11e/I1
JlabopamopHbitii onbtm Ne 2 «/[o Kakoli NepBOHaYa/IbHbIE * AHamu3 H
memnepamypbl MOXCHO Hazpemb @euje- | TIPEJCTaBICHUA: O CUHTe3
cmeo?» MeToJax Hab/rofeHue u P.YY[.
3KCIIepUMEHT 1.Ilenenonaranve u
TJIaHUpPOBaHUe.

4. | Metozpl 103HaHUS B XUMHH. Harumk
OKCrnepyMeHTalbHble OCHOBBI XUMUU TeMIlepaTypsl
TP . T/IaTUHOBBIMH,
HaﬁODaTOQHbIj/l onbIT Ne3. TepMoMeTp,
N3yueHue CBOKCTB Bell|eCTB:

3J/IeKTpUYecKas
HarpeBaHMe BO/ibl, HarpeBaHue OKCH/A
Kpemaus (IV). TmTKa
JlabopamopHbtii onbim Ne 4,
«H3mepeHue memnepamypbl KUneHust
800bl C NOMOWbI0O OaMYUKa
memnepamypbl U mepmomempa»

5. MeTo/bl NO3HAHUS B XUMUU. Hatuuk
SKCHepI/IMeHTafILHbIE OCHOBBI XMW TeMIlepaTypsbl
TP . (TepmorapHbIit)
JIabopamopHbtii onbim Ne 5.

«OnpedeneHue memnepanmypbl
n/nae/neHus u Kpucmaaausayuu
Memania»
6. | IlepBoHauanbHble XUMUYeCcKUe TIOHATHSA. | I103HAKOMUTB yu-cs C 1.®opmuposanue K.YYA. 83 PeakTuBel U
UucThle BelllecTBa U CMECU J1a00paTOpHBIM VHTepeca K HOBOMY 1. [TnaHupoBaHue XUMUYecKoe
obopyj0BaHKEM, TipeJiMeTy. MpaKTUYecKoi paboTsl o0opyJoBaHue
npyueMamMu o0 paleHust T0 TIpeMeTy
JlabopamopHbtii onbim Ne 6. HUM. 2.YmipaBieHue
Hccnedosanue dusuueckux u | PaccmoTpets npaBuiia THoBe/leHreM
XUMUYECKUX  C60liCM6é  NpupooHbIX | TeXHWKH 6€30MacHOCTH B napTHepa.
eewjecme (U36eCMHSIKO0B). KabHHeTe XUMUHU ILYYQ.
1.®opmupoBaHue
T03HaBaTeLHOM 11e/T1
e TepmuHsl
e Anamisu
CUHTe3
P.YY.
1.Ilenenosiaranue u
TJIaHUPOBAaHUe.

7. | Uwucrele BemjectBa v cMecu. CriocoObI Ncnone3oBanue Aist ®opmuposanve uHtepeca K.YV /L. 84 PeakTuBbI U
pasfiesieHusi CMeceit: IeMCTBYe MaTHUTOM, | MTO3HAHUSA OKPY)KAIOIEro | K HOBOMY IMpeAMeTy ®dopMupoBaHue XUMHUUECKOe
oTCTavBaHue, pUILTPOBaHME, MHpa pas3/TuuHbIX yMeHHs paboTaTh B o0opyjoBaHHe

BbINIapUBaHKe, KPUCTAJTU3aLHA,
JIVICTA/UTSILIUS.

TP

Jlabopamopubiii onbim Ne 7. PazdeneHue

MeToZ0B (Hab/rozieHue,
v3MepeHue, OIbIT,
9KCTIepUMEHT,
MO/le/TMpOBaHue U Jp.)

rapax, OTBeuaTthb Ha
BOTIPOCHI YUUTEJIs,
YMeHHe UCTI0/Ib30BaTh
XUMUUECKUH S3BbIK
ILYY].




CMecU ice/ne3HbIX ONUIOK U Cepbl C
nomowjbio MazHuma.

JlaGopamopHbiii onbim_Ne8.
IMpuzomoenenue u pazoesneHue cmecu
Jices1e3a u cepbl, pazoesieHue cmecu
He¢pmu u €00b! (pacmume/ibHO20 Mac/1a

dopMrpoBaHue
yMeHuUs1 Hab/Io1aTh,
Jle/iaTb BBIBO/bI TIPH
TIPOBe/|eHNH OIIbITOB,
yMeHust paboTaTh C
KHUTOU

U 800bl). P.YY].
1.Ilenenonaranve u
IIJIaHMPOBaHUe.

8. | IIpakmuueckas paboma Ne 2. Ucnonb3oBaHue ®opmupoBanue nHtepeca K.YY/. 85 PeakTuBebI 1
OesadeHue HaeplKamu paszoeneHust MPaKTUUECKUX U K HOBOMY IIpeIMeTy ®dopmupoBaHue XUMHUECKOe
O00HOPOOHBIX U HeOOHOPOOHbIX cMeceli: | nabopaTopHBIX pabor, yMeHus1 paboTath B obopyjoBaHHe
omcmaueaHue, puabmposaHue, HEeCJIOXKHBIX rnapax.
ebinapueaHue, Kpucma/aiusayus, 3KCIIepUMEHTOB /151 ILYY].
oucmuanayus (nepezoHka). JloKa3aTe/IbCTBa ®dopmupoBaHue
TP BbIJJBUTAeMBbIX yMeHUs  HabJrofaTh,

TIpe/ITI0JI0KeHNH; JileflaTb  BbIBOABI TIPU

onucaHue pe3yJibTaToB NIPOBe/IeHHH OITBITOB.

3TUX paboT P.YY].
Ymenue
XapaKTepu30BaThb
CYL[HOCTb  TIOHSTUM
UYUCTBIE BellecTBa U
CMeCM U CIIOCOOBI
paszeneHust cMecelt

9. | Pusnyeckue U XUMHUYeCKUe sBJIeHUs.. ITo3HakOMHUTBCS C 1.MortuBanus Hay4yeHust K.YY[. 86 PeakTusel 1
TP B&KHEUIIMMU XUM. rpegMeTy XUMUsA 1. Paspeluenue XUMUYeCcKoe
JemoncmpayuoHHbili 5kcnepumeHm Ne | TIOHATHAMHU: 2.Pa3BuUBaTh 4yBCTBO KOH(JIMKTa obopyoBanue,[la
2. «BblOeneHue u noz1oujeHue menjia — | ¢yznyeckue u TOP/IOCTU 3a POCCUNCKYIO  2.YTIpaBjieHre TUMK TeMIiepa-
NPU3HAK XUMUYecKoll peakyuu» XUMHUECKUe SIBJIeHUS, XUMHUUECKYIO HayKy TOBe/leHUEM TYpHI
JlabopamopHbtii onbim_No9. XAMHUYeCKast peakius; 3.HpaBcTBeHHO- rapTHepa. TJIaTUHOBBIN
ITpumepsl puzuuecKux seneHuli: yMeHue 0T/IM4aTh 3THUYeCcKoe OLleHUBaHue ILYYQ.
czubaHue cmek/assHHOU mMpyoKu, XUMHYeCKHe peakLiH OT 1.dopmupoBaHue
KunsiueHue 800bl, n/ae/neHue napaguHa. | Gpr3nNuecKrx siBIEHUM T03HaBaTe/IbHOM 1ie/

JlabopamopHbtii onbim Nel0 ¢ XuMuueckue
Ipumepsbl XumMuuecKux s6/eHUli: thopmybI
20peHue OpeeecuHbl, 63aumodeticmeue ¢  TepMuHbI
Mpamopd c co/siHOl Kuc/1omotl. P.YY[.
1.lJenernonaranue u
TJIaHUPOBaHUe.

10. | ATomMbl U MOJeKyJibl, MOHbI. BeljecTBa | YmMeHue 1.MortuBanus Hay4yeHUst K.YY[. 87, 88 JaTurk Temnepa-
MOJIEKYJIIPHOTO Y HeMOJIeKYJISIDHOTO | XapaKTepu30BaTh rpesMeTy XUMUSL. 1.Paspemnienue TYPBI [7IaTUHO-
cTpoeHus. Kpucraninueckye peleTKy. KpUCTa/lZIAYecKue 2.Pa3BUBaTh UyBCTBO KOH(/IMKTa BBIM, [JaTUMK TeM-
TP /lemoucmpayuoxHbiii onbim Ne 3. peLIeTKH. TOpZOCTH 3a 2.Y1paB/eHue reparypbITepMO-
«Temnepamypa nnaeneHus éeujecms c POCCHHCKYIO.XUMHUUECKY  TIOBefleHHeM TIapHbII
PA3HbIMU MUNAMU KpUCMA//IU4eCKUX 0 HayKy TapTHepa.
pewémox» 3.HpascTBenHo- ILYY].

3THYeCKOe OLjeHKMBaHue.

1.®opmupoBaHue




T03HaBATe/IbHOM 11eJTH.
CHUMBOJIBI
XUMHYECKUX
3/IEeMEHTOB.
Xumuueckue
thopmyb

TepMuHBL

P.YY].
1.CamocTosiTeTLHO
aJleKBaTHO OLleHHBAaTh
MpaBUIBHOCTD
BBITIOJIHEHUS JeHCTBUS
Y1 BHOCUTD
HeobX0JUMEIe
KOPPEKTHBHI B
HCITO/THEeHHEe KaK I10
XOJly ero peanu3aluy,
TaK U B KOHLIe

JleNCTBHUSL.

11. | IIpocTele U  CAOXKHBIE  BelIeCTBa. | YMeHUe 1.MoTuBaLus Hay4YeHUst K.YY. §9,10 PeakTtuBeI 1
XumMHuueckuil  s71eMeHT. XHMMHWUECKUH | XapaKTepu3oBaTh npeAMeTy XUMUS 1.AprymMeHTUpOBAThH XUMUYECKoe
3HaK. [IpocThle BelljecTBa: MeTal/bl UM | BaKHeMIIMe xuMuveckue | 2.PasBuBaTh UyBCTBO CBO}O TO3ULUIO U o0opyjoBaHHe
HeMeTaJl/Ibl. TIOHSITHST: XUMHUYeCKUH TOPJOCTH 32 POCCHMCKYI0  KOODJMHHPOBATH ee C

3/1eMeHT, KJacCU(pUKaLUs | XMMUYeCKy0 HayKy MO3UL{USIMUA TTapTHEPOB

TP BelllecTB (Ha NPOCThle U 3.HpaBscTBeHHO- B COTPYAHUYECTBE IIpU

JlaGopamopHbiii onbim Nell. CJIO)KHBIE BeILleCTBa). 5TUYeCKOe OL|eHHBaHNe BBIpaboTKe 00611]ero

3HakomMcmeo ¢ obpazyamu npocmsix pelleHus B

eewjecme: Memas/108 U Hememasnos. COBMECTHOM

Onucanue ceoticme. AeATe/IbHOCTH.
ILYY .

JIaGopaTopHbIi onbiT Nel2, 1.Ymenue

HN3yuenue 06pasios MeTaI0B U OPHUEHTHUPOBATHCA Ha

HeMeTa/I/IoB (cepbl, XeJie3sa, pasHoobpasue

aIIOMUHUS, rpaduTa, MeJu U Ap.). CriocoGoB pererKsa
3aza4y
2.YcTaHaBIuBaTh
MIPUYKHHO-
C/le/ICTBEHHBbIE CBSI3U.
P.YY.
1.lenenonaranue u
IJIaHUPOBAHUeE.

12. | CrokHble BellleCTBa UX COCTaB U Ymenue 1.MoTuBaLys HayueHuUst K.YYA. 811,12 PeakTuBbI U
CBOWCTBA. XapaKTepu30BaThb TIpeJiMeTy XUMMUS 1. Pa3periienve XUMHYecKoe
TP Ba)kKHelllIne xuMuueckre | 2.HpaBcTBeHHO- KOH(/IHKTA obopyjoBaHue
JIabopamopHbiii onbim Ne 13. TIOHATHUS: 3TUUYeCKOe OLIeHUBaHUe. 2.YmpaBjieHue ITpubop ans
3Hakomcmeo ¢ 06pazyamu CA0HCHbIX XUMUYeCKUI 3/1eMeHT, TIoBe/leHueM TNlapTHepa OTIBITOB C
eeujecme, MUHEPA106 U 20pHBIX NOpod. | TTPOCTOE U CTI0XKHOe ILYYQ. 3/1eKTPUUeCKUM
OnucaHue ceoticme. BEIECTBO. 1.®opmupoBanue TOKOM

Ymenne T03HABATe/TbHOM LIeJTH:

HemoncmpayuoHHbliii 3kcnepumeHm Ne

XapaKTepu30BaTh

CHUMBOJIBI




4. «Pa3nosiceHue 600bl 31eKMpuyecKUM | OCHOBHBIE 3aKOHBI XUMUAYECKUX
mokom» XUMMH: 3aKOH 3/1eMEHTOB;
]Iaﬁopa’ropﬂ],[ﬁ onbIT Nold4. IMTOCTOAHCTBA COCTaBa XUMHUYeCKHe
HcnpiTaHne TBEp/J0CTH BelIeCcTB ¢ BEIIeCTB. Qopmybr;
nomoibo Koutekiuuu «IlIkana TEpMHUHBL.
TBep0CTH. P.YY.
1.Ilenenonaranve u
TJIaHUpOBaHUe
13. | ®opmyibl CJIO>KHBIX BeIeCTB. | YMeHue 1.MoTuBaLus Hay4YeHUst K.YY/. 8§13, 8§14 | PeakTuBbI U
KauecTBeHHBII ¥ KOJIMUECTBEHHbIN | XapaKTepu30BaThb TIpeJMeTy XUMMUS 1.PaspelieHne XUMHYecKoe
COCTaB BelllecTBa. TOHSTHS 00 2.HpaBcTBeHHO- KOH(JIMKTa obopyoBaHue,
TP OTHOCUTE/IbHOM aTOMHOM | 5THUYecKoe OLleHUBaHNe. 2.YmipaBneHue 3/1eKTPOHHbIE
lemoncmpayuoHHbiii 3kcnepumerm Ne | ¥ MOJIEKY/IIDHOM Maccax. TIOBe/leHueM TlapTHepa BeChI
5. «PaznodiceHue 0CHOBHO20 YMeHHe pacCuUMTHIBATH ILYY ..
kap6onama medu (II) (vanaxuma)» OTHOCHTE/IBHYO 1.®opmuposanye
MOJIEKYJISIPHYIO Maccy. T03HaBaTe/IbHOM 1ie/h
e  CumBOJBI
XUMHUUECKUX
3/1eMEeHTOB
e  XuUMHUeCKHe
¢hopmybI
P.YY[.
1.lJenenonaranve u
TJIaHUPOBaHUe
14. | ®opmyiibl CJIOXKHBIX Bell|eCTB. | YMeHUe BbIUUC/IATh: 1.MortuBanus Hay4yeHust K.YY[. 8§15, 816
KauecTBeHHBI M KOJMUECTBEHHBIM | MacCOBYIO [OJIIO rpeJMeTy XUMUS 1.PaspernieHue
COCTaB BelllecTsa. XUMUYECKOro 3/1eMeHTa 2.HpaBcTBeHHO- KOH(JIMKTa
1o (opMysie coeiMHEHUST | STHUECKOe OIleHUBaHUe 2.Y1paB/ieHue
Onpegenenue ToBe/leHNeM NapTHepa
a/IeKBaTHBIX CITI0COO0B ILYY].
peleHusi yueOHOMH 1.dopmupoBaHue
3a/jaud Ha OCHOBe T03HaBaTeIbHOM 1ie/H
3a/laHHBIX a/ITOPUTMOB ¢  CuMBOJIBI
XUMHYeCKUX
3/1eMEeHTOB
e  XumHuecKue
thopmybl
¢  Tepmunsl
P.YY].
1.Ilenenonaranue u
IJIaHUPOBaHUE
15. | @opmysibl CnoXKHBIX BellecTB. Ha3BaHusi| YMeHue onpegensTb 1.MortuBanus Hay4yeHUst K.YY[. 815, 816, | PeakTuBbI U
C/IO’KHBIX BeI|eCTB. PeakTHBBI. DTUKETKU. | BaJIeHTHOCTb U 3HaueHHe | MpejMeTy XMMUs 1.Pa3pereHue 8§17 XUMUYeCcKoe
TP BaJIeHTHOCTH HEKOTOpBIX | 2.Pa3BUBaTh UyBCTBO KOH(JIMKTA obopyoBaHUe
XUMHAYeCKUX 3JIEMEeHTOB; | TOPAOCTH 32 POCCUICKYIO  2.YTpaBieHue
Ha3bIBaTh OMHAPHBIE XUMHUUECKYIO HayKy TOBe/leHUEM
CoeJJUHEeHHs. 3.HpaBcTBeHHO- rapTHepa.
3TUYECKOe OLleHUBaHUe ILYYJ.

YMeHue orpefiensThb




aZleKBaTHbIe CI10CO0bI
peleHus1 yueOHOH
3a/lau¥ Ha OCHOBe
3a/laHHbIX
alrOpUTMOB.

P.YY.
1.Ilenenonaranve u
TJIaHUpPOBaHUe

16.

I'pynmbl xpaHeHUsI peakTHBOB. Y CJ/IOBUS
XpaHeHUs! U UCTI0Ib30BaHUSI.
TP

YMeHHe cOCTaB/ISITh
(hopMmyibl OMHAPHBIX
CoeTUHEeHNH TI0
HW3BECTHOU BaJICHTHOCTHU
3/IEMEHTOB.

YMeHue BbICTpauBaTh
CcOOCTBEHHOE 1Ie/IOCTHOE
MHUPOBO33peHHE:
0CO3HaBaTh MOTPEOHOCTh
¥ TOTOBHOCTBK
camMo00pa3oBaHHUI0.

K.YYI.

YMmeHue
CaMOCTOSITeITbHO
OpraHH30BbIBaTb
yuebHOe
B3aMO/IeliCTBHE B
TpyIIIe.

ILYY].

YMmeHnue
npeo6pa30BLIBaTh
MH(OPMALHIO n3
0JTHOTO BUJIA B
[ pyTOH.

P.YY].

YMeHue  COCTaB/ISATh
T1aH peleHus
po0/IeMBIL.

PeakTuBnl 1
XUMHYECKOe
obopyzoBaHue

17.

3aKOH COXpaHeHUsl MacChl BellecTB.

TP

JemoncmpayuoHHbiil 3kcnepumeHm Ne
6.«3akoH coxpaHeHUs1 MAccChbl geujecme»

Ymenue
XapaKTepu30BaTh
OCHOBHBIE 3aKOHBI
XUMUU:

COXpaHeHUs1 MacChl
BelLIeCTB;

TOHUMAThb €ro CyLIHOCTb
Y 3HaueHue

Pa3BuBaTh 4yBCTBO
TOpPAOCTH 32 POCCUICKYIO
XUMHUYECKYI0 HayKy

K.YYI.

YMmeHnue
€aMOoCTOSATeTbHO
OpraHU30BLIBaTh
yuebHOe
B3alMO/IeliCTBHE B
TpyIIIe.

ILYY].

YMeHnue
npeoOpa3oBbIBaTh
vHbOopMaI1io u3
OJIHOTO BUZIA B
L pyTOH.

P.YY.

YMeHue CcOCTaB/IATh
TI/IaH pereHust
11po6JieMBL.

8§19

Becsl s51ekTpon-
HbIe

18.

XuMHueckye nipeBpartieHust. XuMHU4ecKue
peaxLyy.

TP

JIabopaTopHblii onbIT Nel5.
IIpu3HaKM NPOTeKaHUsI XUMHUYECKHX
peaxiuii: HarpeBaHue MeHOH
NPOBOJIOKH; B3aHMO/IeliCTBHe PacTBoO-

Ymenue
XapaKTepu30BaTh
OCHOBHBIE TT0JIOKEeHUS
aTOMHO-MOJIEKY/ISIPHOTO
yueHwUsi, TOHUMAaThb ero
3HaUYeHUe

YmeHue copMupoBarh y
yuaiuxcsi yueOHo-
T03HaBaTe/bHbII UHTEepec
K HOBOMY yueOHOMY
MarepHajy 1 crocobam
pellieHUst HOBOM YaCTHOM
3agaunt

K.YY[.

1. Ymenue
thopmynpoBaTtb
coOCTBEeHHOE MHeHHe
U [O3ULUIO;
2.YMeHue yuuThIBaTh
pa3Hble MHEHUS U
VHTepeckl 1

820

PeakTuBel 1
XUMHUeCKoe
obopyzoBaHye




POB efKOr0 HaTpa M X/J0pHJa MeaM;
B3aUMo/leliCTBHe PacTBOPOB YKCYCHOH
KHC/I0ThI ¥ THAPOKap0oHaTa HaTpHA.

000CHOBLIBATh
COOCTBEHHYHO
TMTO3ULIUIO.

LYY,

1. YMmenue
HCIIO/Ib30BaTh
3HAKOBO-
CHMBOJIMYECKUe
Cpe/iCTBa, B TOM UKCJ/Ie
MO/IeJTH U CXeMBI [IJIs1
pelIieHyst 3a/au;
P.YY],.

1.YMenue
CaMOCTOSITE/IbHO
aJIeKBaTHO OL[eHMBaTh
TMPaBU/IBHOCTD
BBINTOJIHEHUS IeICTBUS
Y BHOCUTb
HeoOXoJuMbIe
KODPEKTHBbI B
HCTIO/IHEeHHe KaK 10
XOJy €ro pean3aljyy,
TaK 4 B KOHL[E

JleficTBUsL.
19. | Xumunueckue ypaBHeHUsI. YMeHUE COCTaB/ISITh 1. YmeHnue K.Yy[. 820
BeInosiHeHNe TPeHUPOBOUHBIX YpaBHEHUS XUM. OpPUEHTUPOBaThCsl Ha 1. YMmeHue:

YIPaXHEHUH 10 COCTaB/IEHUIO
ypaBHEHUI XUMUUECKUX peakLui

peakLuyi.

TMOHMMaHye TIPUYHH
ycriexa B yueOHoM
JeATeIbHOCTH

* CTPOUThH MOHSATHBIE
JI71s1 TapTHepa
BBICKa3bIBaHMUSI,
YUUTHIBAIOLI[E, UTO
TIapTHED 3HAeT U
BH/IWT, a UTO HET;

* 33/1aBaTh BOIPOCHI;
* KOHTPOJIMPOBATh
JleMCTBUs MapTHepa.
ILYYQ.

YmeHue:

* OCYILIeCTB/IAThb
aHamM3 00LeKTOB C
BBIZIeJIEHEM
CYIL[eCTBEHHBIX U
HeCYII[eCTBEeHHBIX
TIPU3HAKOB;

* OCYIIeCTBJISITh
CHUHTe3 KaK
COCTaBJIeHUeE 1]e/I0ro
W3 YacTei.

P.YY[.

YMmenus:
1.0cy1u1ecTBaATh




WUTOTOBBIN U
TIOILIAarOBBIN KOHTPOJTh
TI0 pe3yJ/IbTary;

2. AfiekBaTHO
BOCIIPMHUMATh OLIEHKY

yuuTess;
3. Pa3nuuath crniocob u
pe3y/bTaT AelCTBUS
20. | Twrbl XUMHUECKUX PeakLni yMeHue onpegensTs | 1. YMeHue K.YY. §21 PeakTuBeI 1
TP peareHTbl M TIPOAYKTHI | OPUEHTHUPOBATLCA Ha YMmeHue XAMUYeCcKoe
JIabopamopHbliii onbim_Ne16. peakLvy; MOHMMaHue NTPUYMH CaMOCTOSATeTbHO obopyoBaHue
Tunsi XUMUYeCKUX peakyuti: | paccTaB/sTh ycriexa B yueGHOI OpraH130BbIBaTh
pasnodiceHue 2udpokcuda meou (II); | xosdduLeHTs B JlesiTeJIbHOCTU yuebHOe
e3aumodeticmeue dcese3d C pacmeopom| ypaBHEHUsIX PeakLUi Ha B3aUMO/elCTBYE B
xnopuda medu (II), e3zaumodelicmeue | OCHOBe 3aKOHA TpyIIIe.
okcuoda medu (II) c pacmeopom consiHOU | COXPAHEHUsT MaCChl ILYY].
Kuc/10mbl. BellleCTB YMeHue
npeo6pa30BLIBaTh
MH(OPMALHIO n3
OJIHOTO BHJA B
ZIpyToii.
P.YY].
YMeHue CcOCTaB/IATh
TIIaH pelleHus
po0/IeMBIL.
21. | TlogroroBka x ['IA, BITP 1.3akperieHue 3HaHuii 1 | 1. YMeHue K.YY[.. §1-21
pacueTHbIX HABBIKOB YU- | OPHEHTUPOBAThCS Ha YmeHue
col. TOHVMaHUe TIPUYKH €aMOoCTOSATeTbHO
2.YMeHHe peliaThb ycriexa B yueGHOM OpraHv30BbIBATh
THUTIOBbIE TIPUMEPbI JlesiTeIbHOCTU yuebHOe

KOHTPOJIbHO-
W3MEPUTE/TBHBIX
MaTepHasoB

B3auUMO/IeliCTBYE B
TpyTIe

ILYYQ.

YMeHue:

* OCYILIeCTB/IAThb
aHau3 00LeKToB C
BBIZIeJIEHIEM
CYLL[eCTBEHHBIX U
HeCyIeCTBeHHbBIX
TIPU3HAKOB;

* OCyILleCTB/ISATh
CHUHTEe3 KaK
COCTaBJ/IeHUE 1]e/I0r0
W3 YacTeu.

P.YY[.

YMmeHust:
1.0cy1ecTBAATL
WUTOTOBBIM U
TIOILIAarOBBIN KOHTPOJTh
TI0 pe3yJIbTary;




2. AfekBaTHO
BOCIIPUHUMATh OLI€HKY

YUUTeIS;
3. Pa3nmuath crnocob u
pe3y/bTaT AelCTBUs
22. | TecToBbIi KOHTPOJIb: «OCHOBBI YMeHue oBnaseHUs ‘YMeHue OLIeHUTh CBOU K.YY[.
JKCIepUMeHTa/TbHOH XUMHM». HaBbIKaMU KOHTPOJISI U yueOHBIe JOCTYKeHNs YmeHue
OIIeHKH CBOeU CaMOCTOSATeTbHO
JlesITelIbHOCTH, YMeH1e OpraHM30BbLIBATh
TIPeIBUZIETh BO3MOKHBIE yuebHOe felicTBHe.
NI0CJ/Ie[JCTBUSL CBOUX ILYY].
JelicTBUI YMeHue
rpeobpa3oBbIBaTh
HHGbOpPMaIUIO u3
OJIHOTO BUJIA B
Jpyrou.
P.YY].

YMeHue cOCTaB/SATh
TJIaH peleHust

npobJieMbl
Pa3pen 2. IIpakTHKYM M0 U3y4eHHIO ra30B: KHCIOPo/a v Boopoaa (7 u)
23. | Kucnopop. Peakuyu, ucrossdyeMble AJisi| YMeHHe Ymenne chopmupoBate y  K.YY/I. §22 PeakTuBbI 1
TIO/TyueHusi KUC/IopoZa B laboparopunt XapaKTepu30BaTh ydaruxcsi yuebHo- 1. ¥YmeHue XUMHUeCcKoe
TP KHC/IOPOJ, KaK T03HaBaTe/bHBIN HHTepec  (OpMyIMpOBaTh o0opyjoBaHHe
JemoucmpayuouHbili 3kcnepumerHm Ne | XUMUUYECKUU 371eMeHT U K HOBOMY yueGHOMY cobCTBEHHOE MHEHKE
7. «IToayuenue u cobupaHue Kucaopoda | TPOCTOE BEILECTBO; Marepuasy U criocobam ¥ [O3ULUIO;

& s1abopamopuu
U 3ano/iHeHue UM 2azomempa»

pacrio3HaBaTh OIMBITHBIM
MyTeM KUCI0PO[,
CobroieHre HOpM
TIOBe/IeHNs B
OKpYy’KarolLel cpefie,
TIPaBHJI 3J0POBOTO
obpa3za >Ku3Hu

pellieHHsI HOBOW YacTHOM
3a7iaun

2.YMeHHe yUnThIBaTh
pa3Hble MHEHUS U
WHTepechl 1
000CHOBBIBATh
COOCTBEHHYHO
MO3ULIUIO.

ILYYQ.

1. Ymenue
WCTIO/Th30BaTh
3HaKOBO-
CHUMBOJIMUECKHe
CpeJiCTBa, B TOM UHCIIe
MO/IeNIU ¥ CXeMBbI /ISt
pelleHus 3a1ay;
P.YY].

1.Ymenue
CaMOCTOSITeTbHO
aZieKBaTHO OLIeHUBATh
TIPaBWJIBHOCTh
BBITIO/THEHUS IeHCTBUS
Y BHOCHUTb
Heo0XoANMbIe
KODPEKTHUBEI B




WCTIO/THEHME KaK T10
XOZy ero peaiu3ary,
TaK 1 B KOHLIe

24. | XuMuuecKre CBOMCTBA KACIOPOJa. YMmeHve 00bSCHATD Pa3BuBaTh 4yBCTBO K.YYA. 823,24 PeakTuBbI 1
OKCcHzBI. CYLIHOCTb KPyroBOpOTa TOPJOCTH 32 POCCUMCKYI0  YMeHHe XUMHUYecKoe
TP KHC/IOpOJa B TIPUPO/E, XVMUYECKYI0 HayKy CaMOCTOSITe/IEHO obopyjoBaHue
JIabopamopHbliii onbim Nel7. TIpUMeHeHHe KUCIopoAa; | PopMupoBaHMe MHTepeca OpraHU30BBLIBATh
«TopeHue cepbl u pocgpopa Ha €o30yxe | YMETL COCTaB/IATh K IIpeZIMeTy yuebHOe
U 8 Kucnopode» ypaBHEHHS] XUMAYeCKHX B3aMMOZeNCTBYE B
Jlabopamopubiii onbim Nel8. peaxuui, rpymre.

«T'openue dicenesa, medu, MazHus Ha XapaKTepU3yHOIUX ILYY]L.
603dyxe U @ Kuc/10pode» XMMUYeCKHe CBOICTBa YMmenue
KUCJIOPO[, rpeobpa3oBbIBaTh
JaGopamopHbiii onbim Nel. HWcnons3oBaHue nHpopmaruo u3
PaccmompeHue 06pasyoe oKcuoog TIPAKTUHECKIX 1 OAHOTO Br/a B
(yenepoda (IV), 80dopoda, pocdopa, J1abopaTopHbIX pabor, IOPYTOM.
HeCJIOKHBIX DopMupoBaHue
MeOdu, Ka/byusl, Hcesne3d, KpeMHus).
9KCTIepUMEHTOB [|Is1 yMeHuss — HabmofaTs,
Jl0KasaTre/bCTBa JlenaTb BBIBOJBI TIPH
BBIJIBUTAaeMbIX TIPOBe/|eHNH OTIBITOB.
TIpe/ITI0JI0XKEeHUI;
OIHCaHKe pe3y/bTaToB P.YY].
3TUx pabor YMeHHe  COCTaB/IATh
T1aH peleHus
npobieMbl
YMeHHe pacrio3HaBaThb
OTBITHBIM nyTemM
KHC/IOpPO/, OIMUCHIBATh
XUMHYeCcKHe peakluy,
HabsroZaeMele B X0fie
9KCTIepyMeHTa.

25. | Ilogrotoska x 'MA, BITP 1.3axpenieHve 3HaHUM U | 1. YMeHue K.YYA.

pacueTHBIX HaBBIKOB yU- | OPMEHTHPOBATbCS Ha YmMenue
csl. TIOHUMaHue MPUYHH CaMOCTOSITe/IbHO
2.YMeHHe peliathb ycrexa B yueGHOI OpraHu30BbIBaTh
THTIOBBIE TIPIMEPbI JlesITelTbHOCTH yuebHOe
KOHTPOJIBHO- B3aUMO/elCTBYE B
V3MepUTe/bHBIX rpynmnme
MarepuaoB ILYY].

YmeHnue:

* OCYIIIECTBIISATh
aHanm3 0OLEeKTOB C
BbIJe/IeHIEM
CYIIIeCTBEHHBIX U
HeCYIIeCTBEHHBIX
TIPU3HAKOB;

* OCYIIIECTB/IATh
CHUHTEe3 KaK
COCTaBJIEHHE L]eJIOr0




W3 YacTei.

P.YY].

YMmenus:
1.0OcywmecTBasATh
WTOTOBBIM U
TOLLIArOBbIM KOHTPOJIb
T0 pe3yJIbTary;

2. AfiekBaTHO
BOCIIPMHUMATh OLIEHKY
yuuTens;

3. PasnmmuaTthk criocob u
pe3yJIbTaT JefCTBUs

26.

Boszgyx u ero cocras.
TP

emoncmpayuouHbiii 3kcnepumernm Ne
8. «OnpedeneHue cocmaea 030yxa»

YMmeHue
XapaKTepu30BaTh COCTaB
BO3Jyxa

IIpuBeeHMe NprUMepoB,
nog00p apryMeHTOB,
thopmynrpoBaHue
BBIBO/IOB.

YMeHMe OlleHUBaTh CBOHO
[lesiTeIbHOCTb U
MOCTYTIKU IPYTUX JIFO[eN
C TOUKHU 3peHust
COXpaHeHUs
OKpY>Karolleil cpefibl

K.YYy[.

1. YMmenHue:

* CTPOUTD MOHSATHBIE
[L7Is1 IapTHepa
BBICKA3bIBaHUSI,
YUUTBIBAOLLIKE, UTO
rapTHep 3HaeT U
BU/IUT, a UTO HET;

* 33/1aBaTh BOIIPOCHI;
* KOHTPOJIMPOBATh
JIeNCTBUS TIapTHEPA.
ILYYQ.

YmeHue:

* OCYILIeCTB/IATh
aHamM3 00LeKTOB C
BbIZle/IeHHeM
CyILL[eCTBEHHBIX U
HeCyIeCTBeHHbIX
TPU3HAKOB;

* OCyILIeCTBJISITh
CHUHTe3 KaK
COCTaBJIeHUE 1]e/I0r0
W3 YacTeu.

P.YY[].

YMmenus:
1.0cy1ecTBAATL
UTOTOBLIN U
TOLIAroBbI KOHTPOJIb
110 pe3yJibTaTy;

2. AjileKkBaTHO
BOCIIPMHUMATb OLIEHKY
YUUTeIs;

3. PasmmuaTts criocob u
pe3yJ/bTaT AerCcTBUs

827

[Tpubop anst
ompe/ieneHust
cocTaBa Bo3yxa

27.

Bogopoa. [Tonyuenne Bogopoga. Mepsbl
He30macHOCTH MpH paboTe C BOZOPOJOM.
[TpoBepka Ha umncToTy. I'peMyunii ras.

TP

Ymenue
XapaKTepu30BaTh
BOZIOPOJ, Kak
XUMUUECKUH 9/IEMEHT U

Ymenue chopMUpoOBaTh
yCTOWUMBLINA yueOHO-
TT03HaBaTe/bHBIN UHTEPeC
K HOBBIM 00IL[IM

K.YYA.
Ymenue
CaMOCTOSITe/TbHO
OpraHU30BbIBaTh

§28

PeakTuBbI M
XUMHUUECKoe
obopyzioBaHue




JemoucmpayuouHbili 3kcnepumeHm Ne
9. «IlonyueHue u cobupaHue 8000podd
& nabopamopuu. Onsim Kaeenouwa»

MMpOCTOE BELLEeCTBO,
pacrio3HaBaTh OIBITHBIM

yTeM BOZAODPO/,

criocobam pelieHud 3ala4

yuebHOe
B3aMMO/IEHICTBHE B
TpyIIe.

ILYY].

YmeHnue
npeo6pa3oBbLIBaTh
HHGbOpPMaIHIO u3
OJTHOTO BUZIA B
JIpyroii.

P.YY[.

YMeHue cOCTaB/IATh
TIJIaH PelleHust

TIPO0JIEMBL
28. | Xumuueckue CBOICTBa BOZOpOJa. | YMeHUe COCTaBJAThH Pa3Butue BHyTpeHHeH K.YY[. §29 PeakTuBel 1
[TpumeHeHwMe. ypaBHeHUs peakLyi, TO3ULIUM LIKO/IbHUKA Ha 1. YMmeHue: XUMUYeCKoe
HemoncmpayuonHbiii 3xkcnepumerHm Ne | XapaKTepU3YIOIMX YPOBHE TOJIOKUTE/IBHOTO  * CTPOUTH ITOHSATHBIE obopyzoBaHue
10. «ITonyuenue €000poda peakyueli | XMMUUYECKHE CBOWCTBA OTHOLLEHUs K ILIKOJIe, JJ1s1 TapTHepa
A/TIOMUHUSI CO CMecCblo Cy/u,d)ama meou BOZOpOJQ, Ha3bIBATh TIOHUMAaHUA BbICKA3bIBaHMA,
u x10puda Hampus» TIPOZIYKThI PeaKL{iH HeoOXOJUMOCTH YUEeHHsI  YUUTHIBAIOL[HE, UTO
TP Hcnons3oBanue dopMHupOBaHUe UHTepeca IapTHEP 3HaeT U
JemoncmpayuoHHbiii 3kcnepumerm Ne | TIPAKTUHECKHX 1 K IIpeIMETy BU/IUT, 4 UTO HET;
11.3anumamesibHbie ONbIMbI C nmaboparopHeIx pabor, ° 3a/1aBaTk BOIPOCHL;
8000podoMm: ematoujas 6aHKa, HECTIOKHBIX * KOHTPO/TMPOBAThH
e3pbléaioujuecs ny3bipu, 1emaioujue SKCIIEPUMEHTOB JJIs AEUCTBYsA ITapTHEpa.
MbUIbHblE WAPUKU. JlOKa3aTe/IbCTBa ILYY..
BbI/JBUTaeMbIX YMeHue:
TIpeATI0JI0KeHNH; * OCYLL|eCTBJ/IATh
OMHCaHue pe3y/bTaToB aHanM3 0OBEKTOB C
3THX pabot BblJe/leHeM
CyILIeCTBEHHBIX U
HeCyIl|eCTBeHHBIX
TIPH3HAKOB;
* OCYIL|eCTB/IATh
CHHTe3 KaK
cocCTaBJIeHHe 11e/10T0
13 yacreil.
P.YY].
Ymenus:
1.0cy111ecTBASATL
WUTOTOBBIN U
TIOIIarOBbI KOHTPOJIb
TI0 pe3yJIbTary;
2. AjileKkBaTHO
BOCITIPUHMMATh OL|eHKY
yuuTess;
3. Pasnuuatsb criocob u
pe3yJsbTaT AefCTBUS
29. | TecroBbIii KOHTPO/Ib:«[IpaKTUKYyM 0 | YMeHUe OB/aJieHus ‘YMeHue OLIeHUTb CBOU K.YYA.
H3YUYeHHIO0 ra3oB: KHC/I0POAa 1 HaBbIKaMW KOHTDOJISL U yueOHbIe JOCTKEHHS YmMenue
BOAOPOAA». OLIeHKHU CBOeH CaMOCTOSITe/IbHO




JlesITelTIbHOCTH, YMeHHe
TIpeIBUZIETh BO3MOIKHbBIE
TIOCJIe/ICTBUS CBOUX
JleliCTBUM

OpraHU30BbIBaTh
yuebHOe felicTBHe.
ILYY[.

YMmeHnue
npeo6pa3oBbLIBaTh
HUHGbOpPMaITUIO u3
0JTHOTO BUZIA B
JIpyroii.

P.YY[.

YMeHue cOCTaB/ISATh
TJIaH pelleHust

npobieMbl
Pazpgen 3. IIpakTHMKyM 0 W3yYeHUIO CBOMCTB BOJbI M PacTBopoB (9 u)
30. | Bomga. Metoabl ompefeneHus cocrtaBa | Co0OuogeHue HopM | 1.PasButue BHyTpeHHeli K.YY/. 831, JaTuuK sy1eKTpo-
BO/ZIbI - aHA/IU3 U CHUHTe3. TOBe/leHusI B | MO3MLMHU IKO/IbHUKA Ha CoBepIlIeHCTBOBATh Bomp. 1, | MPOBOJHOCTH,
TP OKpY>Karolllei cpezie, | YPOBHE MOJIOKUTEBHOTO  yMeHHe 4,5, 1mpoBOH
JIabopamopHbiii onbim Ne 20. [IpaBuU/I 3/10POBOTO | OTHOIIEHHUS K ILIKOJIE, JIOrOBapuBaThLCS U crp.106 MHUKPOCKOIT
«OnpedeneHue  8000NPOBOOHOL u | obpasa Xu3HU TIOHUMAaHUsI MIPUXOAUTE K 0011eMy
OuCMuAIUPOBAHHOL 800bI» HeoOXOJUMOCTH YUeHUsI,  PEeLIeHHIO B
BBIPa’KEHHOTO B COBMECTHOM
nipeobaaHny yuebHo- JesITeNIbHOCTH
103HAaBaTe/IbHbIX ILYYJ.
MOTHUBOB U DopMUpOBATh YMeHNe
TIpeATIouTeHNN TIPOBOZAUTL CPaBHEHUe
COLMaILHOTO criocoba 1 K/1accu(uKaryio mno
OLIeHKU 3HaHUI 3a[JaHHbIM KpUTEPUIM
P.YY.
YMeHNe yuuThIBaTh
BbI/le/IeHHbIe
yuuTeneM OpUeHTUDBI
JleliCTBUS B
HOBOM yueGHOM
Marepuarne B
COTPY/HUUECTBe C
yuuTeneM
31. | ®u3nueckye ¥ XMMUUECKHEe CBOMCTBA Ymenue YuebHo-mio3HaBatesibHbil - K. Y'Y/, 8§32, PeakTuBhI M
BO/JBI. XapaKTepU30BaTh HHTepec K HOBOMY YMmeHue: TeCTBl, XUMHUUECKOe
TP CBOICTBa BOJIbI yueOHOMy MaTtepHany u * CTPOUTH [IOHATHBIE ctp. 109 | obopynoBaHue

JlaGopamopHubiti onbiim_Ne21.
OKpacka uHOuUKamopoe 8 Helimpa,AbHoU
cpede

JlabopamopHbiii onbim_Ne22.
CpagHeHue npo6 600bl: 000NPOEOOHOL,
U3 20pOOCK020 OMKPbBIIMO020 8000eMda.

(XvMHUecKre CBOMCTBA
OCHOBHBIX KJTaCCOB
HeopraHuyeCKux
BelleCTB),
B3aUMOJeNCTBYE BOABI C
OCHOBHBIMH U
KHUCJIOTHBIMU OKCHUJJAMU;
COCTaB/ISTh YPaBHEHUS
XUMHUUECKUX DPeaKIni,
XapaKTePHBIX JIJIS1 BOJIBI

cniocobam periieHust
HOBOM YaCTHOM 3a/iauy;

JJ1s1 TapTHepa
BBICKa3bIBaHHUs,
YUNTHIBAOLL[IE, UTO
TapTHep 3HaeT 1
BU/IUT, a UTO HeT;

* 33/1aBaTh BOIPOCHI;
* KOHTPO/IMPOBATh
JleMCTBUS TTapTHepa
ILYYQ.

Ymenue:

* OCYLI[eCTB/IATh




aHanM3 00BEKTOB C
BhIZIe/IeHUEM
CyII[eCTBeHHBIX U
HeCYIIeCTBEHHBIX
TIPU3HAKOB;

* OCYLLeCTBJISITh
CUHTe3 Kak
cocTaB/ieHHe 11eJI0ro
13 yacTeu

P.YY].

YmMenusi:
1.0cy1ecTBATh
WUTOTOBBIM U
TI0I11arOBbI KOHTPOJIb
110 pe3yJibTaTy;

2. AfiekBaTHO
BOCIIPMHUMATD OLIEHKY

yuuTens;
3. PaznuuaTh criocob u
pe3yJsbTaT AelCTBUS
32. | Boga — pactBopuresb. PacTBopsL. YMmeHnue faBatb Passurie criocobHoctr Kk K.YY/I. 833, Jatunk
TP onpezeeHre MOHATUA CaMOOL|eHKe Ha OCHOBe 1. Ymenue: BOIIP. 5 + | TeMIiepaTypsl
Jla6opamopHbiii onbim Ne 23. pacTBOPBI, BUJBI KpUTepUs YCIeIHOCTH * CTPOUTH MOHATHBIE TeCTBl, TJTAaTUHOBBIN
«H3yueHue 3agucumocmu pacTBOpOB, CBOWCTBA yueOHOI 1esITeNTbHOCTH JJ1s1 IapTHepa cTp. 113

pacmeopumocmu geujecmed om
memnepanypbi»

BO/JBI KaK PACTBOPHUTEJIA;

BBICKa3bIBaHUs],
YUUTBIBAOLLKE, UTO
rapTHep 3HaeT U
BU/IUT, a UTO HET;

* 33/1aBaTh BOIPOCHI;
* KOHTPOJIUPOBATh
JleNCTBUA MapTHepa.
ILYYJ.

YmeHue:

* OCYILIeCTB/IATh
aHau3 00LeKTOB C
BhbIZIe/IeHHEM
CYLL[eCTBEHHBIX U
HeCYIeCTBeHHBIX
TPY3HAKOB;

* OCYILIeCTB/ISATh
CHUHTe3 KaK
COCTaBJIEHUE 11eJI0T0
U3 yacTei.

P.YY].

YMeHus:
1.0cy1ecTBASATL
WTOTOBBIN U
TOLLIArOBBIN KOHTPOJIb
T0 pe3yJibTary;

2. AfekBaTHO




BOCIIPUHUMATh OL|EHKY
YUHUTeNs;

3. PaznuuaTh criocob u
pe3yJbTaT JefcTBUs

33. | Hacbuuenssie u HeHachblllleHHble | [IpescraBiieHue o 1.PasButne BHyTpeHHedi K.YY[. 834, Ludposoii
PacTBOPEL. CYIIHOCTH TpoLjecca MO3ULIMU NIKO/IbHUKA HA  YMeHHe BOMp. 4, | MUKPOCKOI
TP TMIOJTyYeHHsI KPUCTaIIOB YPOBHE T0JIOKUTEIBHOTO  CaMOCTOSITE/IbHO 5, cTp.

JlaGopamopHbiii onbim Ne 13 PacTBOPOB COJIei OTHOLLIeHUS K LLIKOJIe, OpraHu30BbIBaTh 116
24.«Ha6modeHue 3a pocmom ITokasaTk 3aBUCUMOCTb MTOHVMaHUs yuebHOe 5
KpuCmanioe» pPacTBOPUMOCTH OT HeoOXOUMOCTH YUeHHs],  B3aUMO/IEHCTBHE B
TeMIlepaTyphbl BBIP&KEHHOTO B rpymre.
nipeob/aaHuy yuebHo- ILYY].
T03HaBaTe/IbHbIX YMeHue
MOTHUBOB U npeo6pa30BbIBaTh
TIpeArouTeHnH MH(POPMALHIO u3
conpaabHOro criocoba OJIHOTO BHJA B
OLIeHKU 3HaHUj; JIpyroii.
2.®DopmurpoBaHue P.YYA.
BbIDa)KEHHOW YCTONUMBOW Y MeHHe COCTaB/IATh
yueOHO-TI03HABaTe/IbHON  TJTaH pellieHust
MOTHUBALUU YUEHUs. 1po06JIeMBL
34. | JlabopamopHbiii onbim Ne 25. | Chopmuposats noHstust | dopmMupoBaHue K.YY[. 8§34 JaTunk
«ITepecbiwjeHHbIil pacmeop» «pa3baB/eHHbIN BbIpa)KeHHOW ycToiiurBoil  CoBeplleHCTBOBaTh TOBTOp., | TeMIlepaTypbl

pacTBop», yueOHO-TIO3HaBaTe/IbHON  yMeHUe 3afauu 7, | MJIaTUHOBBIN
«HaCBILeHHBIA PacTBOpP», | MOTHUBALUU YUEHWUS. J0TOBapuBaThCs U 8,9+
«T1epechIll{eHHbIN NIPUXOAUTE K 00111eMy TeCTHI,
pacTBop» peLIeHuIo B crp. 117

COBMECTHOU

JlesITeIbHOCTU

ILYY .

dopmMHUpOBaTh yMeHHe

TIPOBOJIUTE CpaBHEHUe

Y K/1accuuKariyio 1o

3a/laHHBIM KpPUTEpUsIM

P.YY].

YMeHuve yuuThIBaTh

BbIZleJIEHHBIE

yuuTesieM OPUeHTHPbI

JlelicTBUSL B

HOBOM yuebHOM

MaTepuase B

COTpYZIHUUECTBe C

yuuTenem

35. | IIpakTHueckasi pabora Ne 3 Ucnons3oBanue ®opmupoBanue nHtepeca K.YV 8§35, PeakTuBel 1
«OmnpepaeneHye KOHIEHTPaI[UX NIPaKTUYeCKUX U K NIpeZIMeTy dopMupoBaHue VHCTPYKT | XUMHUYecKoe
BeIIeCTB KOJIOPHMEeTPUYeCKHM 110 J1ab0paTOpHBIX padoT, yMeHusi paboTaTh B ax o Th | obopyznoBaHue,

Ka/IH0poBoYHOMY rpaduKy»
TP

HeC/IOXXKHBIX
SKCIMEPUMEHTOB /1A
A0Kad3aTe/IbCTBa
BbIBHUI'deMbIX

napax.

ILYY .
dopMmupoBaHue
yMeHMsl  HabJIFo/iaTh,

JIaTUMK OMTHUe-
CKOU TIJIOTHOCTH




TIPE/ITI0JIOXKEHHI;
OMKCaHHe pe3y/IbTaToB
3TUX paboT

JiefiaTh BBIBOZABI TIPH
TIPOBE/IEHUH OTILITOB.
P.YY],.

YMeHue  OMUChIBaTh
HabJ1r0jaeMble
TpeBpalieHuss B XO/ie
9KCIIepUMEHTA.

36.

Kpucrannoruzparst.
JIabopamopHbiii onbim Ne 26.
«OnpedeneHue memnepamypbl
DpasnoxceHus1 Kpucmanaozuopama»

YMeHve NpUMEHSTb
T0JIyYeHHble 3HaHUS /IS
pelleHud 3a/a4

1. Ymenue
OPUEHTUPOBATbCS Ha
TOHVMaHe TIPUYHH
ycriexa B yueGHOM
JesTelbHOCTH

K.YYy[.

YmeHue
CaMOCTOSITe/IbHO
OpraHN30BbLIBATh
yuebHOe
B3aMOJIeMCTBHE B
rpymie

ILYY].

YmeHue:

* OCYILIeCTB/IATh
aHa/m3 00LeKTOB C
BEIZIE/IEHHEM
CyII[eCTBeHHBIX U
HeCYIIeCTBeHHBIX
TIPU3HAKOB;

* OCyILeCTB/ISITh
CHUHTe3 KaK
COCTaBJ/IeHUE 1e/I0r0
W3 YacTei.

P.YY].

YMmenus:
1.0cy1ecTBAATH
UTOT'OBBIN U
TIOIIIAarOBBINA KOHTPOJTh
0 pe3y/bTaTy;

2. AfiekBaTHO
BOCIIPUHUMATD OLIEHKY
YUUTeIs;

3. PasymmuaTts criocob u
pe3yJ/bTaT AeNCcTBUs

§22-35,
3aziauu: 6
cTp.117,
4 cTp.
113, 2,
cTp.106

JaTuuk Temrepa-

TYpbI
T/IATUHOBLIN

37.

[Togroroeka k I'NA, BITP

1.3akpernieHle 3HaHUI U
pacyeTHBIX HABLIKOB Y-
ol

2.YMeHHe peliaThb
TUIIOBbIE TIPUMEPbI
KOHTPOJIbHO-
V3MepUTe/bHBIX
MaTepHasoB

1. YMmenne
OPHUEHTHPOBAThCS Ha
TOHMMaHe TIPUYHH
ycriexa B yueGHOM
JesTeTbHOCTH

K.YYA.

YmeHue
CaMOCTOSITe/IbHO
OpraHN30BbLIBATE
yuebHOe
B3aMOJIeNCTBHE B
rpyrmie

ILYYQ.

YMeHue:

* OCYILleCTB/IATh
aHa/im3 00LEKTOB C
BBIZIe/IEHHEM
CYII[eCTBEHHBIX U




HeCYyIeCTBeHHBIX
TIPU3HAKOB;

* OCyILIeCTB/ISATh
CUHTe3 Kak
cocTaB/ieHHe 11eJIoro
13 yacTei.

P.YY].

YMeHust:
1.0cy1ecTBAATL
WUTOTOBBIN U
TIOILIAarOBBIM KOHTPOJTh
TI0 pe3yJIbTary;

2. AfieKkBaTHO
BOCITPUHHUMATh OLIEHKY

yuuTess;
3. Paznnuath criocob u
pe3yJsbTaT efCTBUsS
38. | TecroBbIii KOHTPO/Ib: «IIpakTUKYyM 0 | YMeHUe OB/laZieHUs ‘YMeHue OLIeHUTb CBOU K.YYA.
HU3y4eHHI0 CBOWCTB BO/IbI M | HaBBIKaMM KOHTPOJIS U yueOHbIe JOCTXKEHHS Ymenue
pacTBOpPOB». OLIeHKH CBOeH CaMOCTOSATeIbHO
JlesITelIbHOCTH, YMeHHe OpraH130BbIBaTh
NpeZIBUJieTb BO3MOJKHbIE yueOHOe fieiicTBUHe.
TOC/IeICTBUAS CBOMX ILYY].
JlelicTBUM YMeHue
npeoOpa3oBLIBaTh
HHGbOpPMAITIIO u3
OJJHOTO BUZA B
JIpyToii.
P.YY[.

YMeHHe coCcTaBiSITh
T/7IaH pelieHust

npobieMbl
Pa3nen 4. OcHoBBI pacueTHO# xumuu (4 1)
39. | Monb — efMHULA KOJIMUECTBA BeLeCTBA. | YyveHHe BbIUNC/ISTD: 1.MoTuBaLyst HayueHuUst K.YYA. 836, §37
MonsipHast  macca.  BblMCIeHMS 1O | konuuecTBo BelyecTea Tpe/IMeTy XUMHUsI YMmeHue
XUMHUYECKUM ypaBHEHHUSIM. VJIA Maccy 1o 2.Pa3BuBaTh 4yBCTBO CaMOCTOSITE/TbHO
KO/IMUECTBY BELeCTBa rOp/IOCTH 32 POCCUICKYI0 ~ OPraHW30BBIBATH
WA Macce peareHTOB W/IH XUMHWYECKYH0 HayKy y'-Ie6Hoe rC[eI\/’ICTBI/Ie.
IIPOAYKTOB peakLjuu 3.HpaBCTBEHHO- H.YYI[.
YMeHUue BBIUUC/ISTD 3THYeCKOe OlleHMBaHue Ymenune
MOJISIPHYEO MacCy 10 4.YMeHHe OL|eHUTb CBOM  1peobpa3oBbIBaTh

hopMmyie coeiHEHMS,
KOJ/IM4eCTBO BeljeCTBa,
006BeM WK MacCy 1o
KOJINYECTBY BEI[eCTBa,
06BbeMy WM Macce
peareHToB W/
MPOZIYKTOB PeakLuu

y‘—IE6HbIe AOCTHXKeHUA

vHbopMalUio U3
OJJHOTO BHJA B
ApYTOH;
OCYILeCTB/IATh aHa/n3
00OBEKTOB C
BbIZIE/IEHUEM
CYIIECTBEHHBIX U
HeCyIeCTBeHHBIX




TIPHU3HAKOB;
OCYILeCTB/IATh CUHTE3
KaK COCTaBJIeHue
L[eJI0T0 U3 yacTel.

P.YY].

YMeHUe CcOCTaB/ATh
T71aH pelleHus
1po6ieMbl
1.0cy1ecTBAATL
HUTOTOBBIN U
TIOILIAarOBBIMA KOHTPOJTh
T0 pe3yJibTary;

2. AJleKkBaTHO
BOCITPUHHMATh OLIEHKY
yuuTens;

3. Paznmuath crniocob u
pe3y/bTaT JehCTBuUs

40.

3akoH ABorazpo. MosisipHbIi 00beM

ra3oB. OTHOCUTeMbHAas TIJIOTHOCTh Ta30B.

Beruncnenus 1o XuMu4eckum
ypaBHEHUsIM.

YMeHve BBLIUUC/IATD:
KOJINYeCTBO BelllecTBa,
00beM WM Maccy To
KOJIMYeCTBY BellleCTBa,
006bemMy WM Macce
peareHTOB U TIPOAYKTOB
peakiuy;

(HaxoUTE 0OBEM raza Mo
M3BECTHOMY KOJIMUeCTBY
BellecTBa (1
MIPOW3BOJUTE 0OpaTHBIE
BBIUMC/IEHUST))

Pa3BUBaTHCIIOCOOHOCTD K
CaMOOL[eHKe Ha OCHOBE
KPUTEpHsl YCIeLHOCTH
yueOHOM /1esITeTbHOCTH

K.YY[I.

1. Ymenue
WCII0J1b30BaTh PeUb
IJTSL PETYJISILUUA CBOETO
J1efiCTBYS;
2.AleKBaTHO
WCII0JIb30BaTh
peueBbIe Cpe/ICTBA ISt
peleHust
Pa3/TUUHbBIX
KOMMYHHUKaTHUBHBIX
3ajiau, CTPOUTH
MOHOJIOTUYeCKOoe
BbICKa3bIBaHUe,
B/IAJIETh
JIanoruyeckom
¢dhopmoii peun
ILYY].

1.Ymenus
OCYILIeCTBISATh
CpaBHeHHe U
KJ1acCH(HUKaLHIO,
BbIOMpAsi KpUTEPUU
JUTST YKa3aHHbBIX
JIOTUYeCKHX
omeparuii; CTpOUTD
JIOTUYeCcKoe
paccyxeHue
P.YY[.

YMmenue
CaMOCTOSITE/TbHO
aJIeKBaTHO OL|eHHBaTh

8§38




TIPaBUJILHOCTD
BBITOJTHEHUS [IeMCTBUS
Y BHOCHUTh
HeoOXoArMbIe
KOPPEKTHBBI B
WCTIOJTHEHUE KaK 10
XO/y ero peaiu3aruy,
TaK Y B KOHI[e
JlelCTBUYSI.

41.

O6paboTKa 3KCTIIePUMEHTATBHBIX JJAaHHBIX
C WCTO/Ib30BaHNeM LU(POBOi
naboparopun «Touka pocTa».
UreHue rpadvKoB, JUarpaMm

‘YMeHue OLleHUTb CBOU
yueOHbIe JOCTXKEHHS

K.YYI.

YMmeHue
CaMOCTOSITE/TbHO
OpraHU30BbIBaTh
yuebHOe fielficTBHe.
ILYY].

YmMenue
npeo6pa3oBbLIBaTh
HHGbOpPMaIUIO u3
0/THOTO BUZIA B
JIPYTOH.

P.YY[.

YMeHue cOCTaB/IsATh
TJIaH peleHust
npobieMbl

42.

O0OBeMHbBIE OTHOIIEHHUS T'a30B pu
XUMHNUECKUX peaKuax

YMeHUe NIPOBOAUTE
pacyeThbl Ha OCHOBE
ypaBHEHUI peakLui,
YMETb BBIYUC/ISTS:
KOJIMUEeCTBO BelleCTBa,
006beM WM Maccy 1o
KOJIMUECTBY BeILIeCTBa,
06BeMy WK Macce
peareHTOB ¥ MPOJYKTOB
peakiuu (HaXoAUThb
06BeM rasa 1o
KOJIMUECTBY BellleCTBa,
Macce W 00beMy
OJTHOTO U3 PeareHTOB WIN
TIPO/IYKTOB PeaKLIH)

Pa3BuBaTth CriocoO6HOCTH K
CaMOOLIEHKEe Ha OCHOBE
KPUTEpHsl YCIIeIHOCTH
yueOHOM /1eSTebHOCTH

K.YYA.

1. YMmenue:

* CTPOUTH TTOHSITHBIE
JL7ISI TIapTHEpPa
BBICKA3bIBaHUS,
YUUTBIBAOIIIME, UTO
TIapTHED 3HaeT U
BUJIUT, a UTO HET;

* 33/1aBaTh BOTIPOCHI;
* KOHTPOJIMPOBATh
JlefiCTBUS MapTHepa.
ILYYQ.

YmeHue:

* OCYILleCTB/IATh
aHam3 00LeKTOB C
BBIJIe/IeHHEeM
CyII[eCTBEHHBIX U
HeCyI[eCTBeHHBIX
TIPU3HAKOB;

* OCYLLeCTBJISITh
CHUHTe3 KaK
COCTaBJIeHUE 1e/I0r0
W3 YacTei.

P.YY].

YmeHus:
1.0cy111ecTBATh

§39




WTOTOBBIM U
TIOILIAarOBBIN KOHTPOJTh
0 pe3y/bTaTy;

2. AfiekBaTHO
BOCIIPMHUMATh OLIEHKY
yuurens;

3. PasmmuaTts criocob u
pe3y/bTaT JeiCcTBUs

Pa3pen 5. IIpakTHKYM M0 H3y4YeHHMIO CBOWCTB BelIeCTB OCHOBHBIX K/1aCCOB

HeopraHnyeckux coeauHenui (12 u)

43.

OKcHUbI: K/TaccuuKanms,
HOMEHKJ/IaTypa, CBOMCTBa, TIOyYeHMUe,
TpUMeHeHue.

TP

Jla6opamopublii onbim_No27.
Ha6awdeHue pacmeopumocmu OKcuo08
aIOMUHUSI, HaAMpus, Kaabyusl u Meou 6
eode.

Jlabopamopubiii onbim_No28
OnpedeseHue Kuc/10mHocmu-
OCHOGHOCMU cpeobl Nno/1y4eHHbIX
pacmeopos ¢ nomMouwjbio UHOUKamopa.

Jlabopamopubtil onbim_No29.
Hoayuenue  y2nekucnozo 2aza u
e3aumoodelicmeue e20 C U36eCMKOGOll
800011,

YmMenue Has3bIBaTh
COe[IMHEHUsI HW3yUYeHHBIX
KJ1accoB (OKCH7IOB);
oTIpe/ieNisiTh
TIPUHA/|TEXXHOCTh
BeIIeCTB K
orpe/ie/IeHHOMY KJIacCy
coeIiHeHUH (OKCUaM);
XapaKTepu30BaTh
XUMHUUECKHe  CBOMCTBa
OCHOBHBIX KJIacCOB
HEOpraHNYecKux
BeliecTB (OKCHUJOB);
COCTaBJISITh thopmybl
HEOPraHNYecKuX
COeZIMHEHNUN W3y4YeHHbIX
KJ1acCoB (OKCHZIOB)

®dopMmupoBaHue
BbIp&KEHHOM yCTONUMBOM
yueOHO-TI03HABATETbHOM
MOTHBALUH YUeHHUsI

K.YYA.

1. YMmenue
Jl0TOBapuBaThCs U
TIPUXO/IUTH K 00I1IEMY
peLIeHuIo B
COBMECTHOU
JlesITeNTbHOCTH;

2. YMeHue
MIPOZYKTUBHO
pasperLiaTb
KOH(JIMKTHI Ha OCHOBE
yueTa UHTepecoB U
TO3ULIMH BCEX ero
Y4aCTHUKOB

P.YY.

1.YmMeHue yuuThbIBaTh
BbI/le/IeHHbIe
yuuTesieM OPUeHTHUPHI
J1efiCTBUST B HOBOM
yueOHOM MarepHare B
COTPY/IHUUECTBeE C
yuuTeneM;

2. YMmeHue
TJIaHUPOBaTh CBOU
JlelicTBUSI B
COOTBETCTBUHU C
MOCTaBJ/IeHHON
3afiavueli ¥ yC/I0BUSIMU
ee peasM3aLiy.
ILYYQ.

1. YMmeHnue nnpoBoguTh
CpaBHeHue U
KJ1acCupUKaIHIO 110
3a/laHHBIM KpUTEPUsIM;
2.DopMHUpOBATh Y
yualuxcs
TIpeZiCTaB/IeHNe O
HOMEHK/IaType
HEOpraHn4yecKux
CoeIMHEeHNUH

840

PeakTuBnl U
XUMHUUECKoe
obopyzoBaHue




44. | I'ujpoKcupbl. OcHOBaHuA: | YMeHHe Ha3blBaTb 1. YMmenne K.YY[. 841 Hatuuk pH
K/accubuKaLys, HOMEHKJIaTypa, | COeJUHEHUs U3yUeHHbIX | OpPMeHTHPOBAThCS Ha YmMenue
I0JTyYeHue. KJ1accoB (OCHOBaHUHA), MOHWMaHue NTPUYMH €aMOCTOSATeTbHO
TP oIrpefieNiaTh ycrexa B yueGHOI OpraHu30BbIBaThH
JlaGopamopHblii onbim_Ne 30. NIPUHA/|IeXKHOCTh JlesITe/IbHOCTH yuebHOe
Bzaumodeticmeue 0kcudo8 Kaabyus u BEIeCTB K B3aUMO/IENCTBHE B
¢ocgopa c eodoti, onpedesneHue xa- OIpe/ie/IeHHOMY K/acCy rpymnme
pakmepa o6pazoeasuiezocsi 2udpokcuda | COCAMHEHHUH ILYYJ.
€ NomMowblo UHOUKAMopa. (ocHoBanHuAM) Ymenue:
* OCYLL|eCTBJ/IAThb
Jla6opamopubiii  onbim  Ne 31 aHasn3 06beKToB ¢
«Onpedenenue pH pazauuHbix cpeo» BBIAE/ICHHEM
CYIIleCTBEHHBIX U
IIpakTnueckas padora Ne HecymeCTB?HHLIX
TIPU3HAKOB;
4.«Onpepenenne pH pacTBopoB .
” OCYIL|eCTB/IATh
KHCJIOT M LIe/104ei» CHHTe3 KaK
CoCTaB/IeHHe 11eJIoro
Y3 yacTen.
P.YY..
Ymenus:
1.0cy11ecTBATh
WTOTOBBIN U
TOLLIArOBBIY KOHTPOJTb
T0 pe3yJIbTary;
2. AekBaTHO
BOCIIPUHUMATh OLIeHKY
yUUTens;
3. Pa3myaTtk criocob u
pe3yJsbTaT AeHCTBUS
45. | XumMuueckde  CBOMCTBA  OCHOBaHWM. | YMeHUe cocrasyiATh | PopmupoBanue nHrepeca K.YVY/. 8§42 Haruuk pH,
Peakis ~ HeMrpamm3auyuu.  Okpacka | GpopmyJib K HOBOMY IIpeiMeTy ®opmupoBaHue Jo3atop 0bbéma
HH/IMKaTOpOB B  IeJIOYHOH W | HeopraHUYeckKHux yMmeHusi paboratb B JKUJIKOCTH,
HelTpaibHOM  cpefiax.  [IpvMeHeHuWe | cOeMHEHWI H3yUYeHHBIX napax. OropeTka,
OCHOBaHWH. KJIaCCOB (ocHOBaHuiA); ILYYQ. JlaT4nK
TP ypaBHEHHS] XUMUYeCKHX ®dopmMupoBaHue TeMIlepaTypbl
Jla6opamopHbiii onbim Ne 32, «Peakyusa | PeakUMil  (XapakTepHbIX yMeHHs1  Hab/IOJaTh, TJIaTUHOBBIM,
Helimpaauzayuu». JJ1s1 OCHOBaHUM); JlenaTb BBIBOJBl TIpU JlaTuMK [iaBJleHus],
,Z[eMOHcmpaqleHblﬁ 3KcnepumeHm No XdpaKTepUu30BaTh TIpOBeJ€HUH OITBITOB. MarHuTHas
12. «OcHoeanus. Tennoeoii s¢ppexm XMMHUeCKHWe  CBOMCTBa P.YY. Mella/IKa
peakyuu 2udpoKcuda Hampusi OCHOBHBIX K/IacCOB YMeHHe pacriosHaBaTh
yeeKUCAbIM 2a30M» HeOpraHMyeckux OTIBLITHBIM nyTemM
JaGopamopHbiii onbim Ne33. BelllecTB (OCHOBaHUN) OCHOBAHWUH,
OTHCHIBATh

B3aumodeticmeue pacmeopoe Kucaom
co ujesnouamu.

JIabopamopHblii onbim_Ne34.
Ioayuenue Hepacmeopumbix 0CHO8AHULI
u uccnedogaHue ux ceolicme (Ha
npumepe 2udpokcuda medu (11)).

XUMUYECKHE DPeaKl[vy,
HabJrolaeMbie B X071e
9KCTIepUMeHTa.




46. | AmMdoTepHbIe OKCH/IBI U TUJPOKCUBIL. YMmeHue 1.Ymenue K.YY[. 843
Jlabopamopubiii onbim Ne35. XapaKTepHu30BaTh OPUEHTHUPOBATLCA Ha YmMenue
Ioayuenue amgpomepHbix 0CHOBAHUII U | XUMUUECKHe CBOMCTBA TIOHUMaHue MPUYNH CaMOCTOSITe/IbHO
uccsedoeaHue ux ceolicmea (Ha npumepe | OCHOBHBIX K/1aCCOB ycrnexa B yqe6H0171 OpPraHu30BbIBATh
2udpokcuda yuuka (I1)). HeOpraHu4eCcKnx JlesITeJIbHOCTH; yuebHOe
coeHeHNH 2. YuebHo- B3aMO/IEHICTBHE B
(amoTepHBIX T03HaBaTe/bHbIN UHTEpeC —TpYIIe.
HeopraHu4ecKux K HOBOMY yueOHOMY ILYYQ.
coeTMHEeHN) MaTepuany u criocobam Ymenue
pelLeHVst HOBOW YaCTHOM — TpeoOpa3oBhIBaTh
3a/jaun vHbOopMaIio u3
OJJHOTO BHJA B
L pyTOH.
P.YY..
YMeHue CcOCTaB/IATh
TUIaH pelleHunst
1pobJ/IeMbl.
47. | Kucnotel. CoctaB. Knaccudukanus. | YMeHue Ha3bIBaTh 1.Pa3Butue BHyTpeHHeli K.YY/. 844 PeakTuBel 1
Howmenknatypa. ITonyueHne Kucior. COeJJUHEeH!s] U3yUYeHHbIX | MO3ULUM IIKOJIbHUKA Ha 1. YMmeHue XUMHUUECKOe
TP KJ1acCcoB (KHCJIOT); YPOBHe IOJIOKUTE/ILHOIO  I0r0BapyBaThCs U obopyoBaHUe

OTIpefieNiiTh
MIPUHAZJIEXKHOCTD
BeIIeCTB K
oIpe/ie/IeHHOMY KJlacCy
coeZlMHeHUH (KHUC/IOT);
yYMeHHe COCTaB/ISTh
thopmybI
HeopraHnyecKux
coeZlMHeHNH N3yUeHHbIX
KJIaCCOB

OTHOLLIEHUs K ILIKOJIe,
TIOHUMaHUsI
HeoOXOIUMOCTY YUeHVHs,
BBIDOXEHHOT'O B
npeobazianuu yuebHo-
MO3HABATE/TbHBIX
MOTHBOB U
TIpeNOUTeHUN
COILIMA/IBHOTO CrIocoba
OLIeHKY 3HaHUM;
2.®dopmurpoBaHue
BBIp&KEHHOM yCTONUMBOM
yueOHO-TI03HABATEeIbHON
MOTHBALUY YUeHHsI.

NIPUXOAUTE K 0011eMy
pelLlIeHuIo B
COBMECTHOU
JlesITelTbHOCTH;
2.YMmeHue
MIPO/IyKTUBHO
pasperiarb
KOH(JIMKTHI HA OCHOBE
yueTa UHTePecoB 1
TO3ULIMH BCEX ero
Y4aCTHUKOB

ILYY].

1.YMeHure npoBOAUTE
CpaBHeHUe U
K/TacCU(UKAIHIO TI0
3alaHHBIM KPUTEPUsIM;
2. dopmupoBaTts y
yyaluxcs
TIpeZicTaB/ieHNe O
HOMEHK/IaType
HeopraHn4yecKux
coeIMHeHUM

P.YY..

1.YMeHue yunTeiBaTh
BbIJe/IeHHbIe
yuuTesieM OPUeHTHUDPHI
JIeVCTBUSI B HOBOM
yueOHOM MarepHare B




COTPY/IHUUECTBE C
YUuTeIeM;

2. YMmeHue
TJIaHUPOBAaTh CBOU
JlelicTBUSL B
COOTBETCTBUH C
T0CTaBJ/IeHHOH
3aziaueli ¥ yC/I0BUSIMU
ee peayid3aliu.

48.

XUMHUUeCKre CBOMCTBA KUC/IOT

TP

JlaGopamopHubiti onbiim_Ne36.
B3zaumoodeticmeue memasnioe (Mazuus,
YUHKa, Jcene3a, medu) ¢ pacmeopamu
Kucaom.

JIabopamopubiii onbim_Ne37.
B3zaumoodeticmeue okcuda medu (II) u
OKCcuOa YUHKAa C pacmeopom cepHoll
KUC/10mbl.

JlaGopamopHubiti onbiim_Ne38.
Bzaumodeticmeue pacmeopog Kuc/aom ¢
HepacmeopuMbiMu OCHOGAHUAMU.

YMeHHe cOCTaB/ISITh
YPaBHEHHA XUMHUUECKUX
peakIuit,
XapaKTepU3yHIUX
XWMHYECKHE CBOMCTBA
KHUCJIOT;

yMeHHe pacrio3HaBaTh
ONBITHBIM ITyTEM
pPacTBOPbI KUCJIOT U
1esiouen

1.Ymenue
OpPUEHTHPOBAThCA Ha
TOHUMAaHUe MPUUYUH
ycriexa B yueOHoMU
ZlesITeNTbHOCTH;

2. YuebHo-
M03HaBaTe/IbHbIM UHTepeC
K HOBOMY yueGHOMY
MaTepuany 4 crocobam
pelleHus] HOBOM YaCTHOMU
3afaunt

K.YYI.

1.Ymenue
UCTIO/b30BaTh PeUb
IS PETYJISLUA CBOETO
JlelicTBYS;
2.AlekBaTHO
WICTIO0/Tb30BATh
peueBble Cpe/ICTBA ISl
peleHust
Pa3/IUUHbBIX
KOMMYHHKATHBHBIX
3ajiay, CTPOUTh
MOHOJIOTUYECKOe
BbICKa3bIBaHUe,
B/IQJIETh
JIanoruyeckom
dhopMmoii peun
P.YY[.

YMmeHnue
CaMOCTOSITE/TbHO
a7leKBaTHO OL|eHHBaTh
TIPaBUJIbHOCTD
BBITIOJIHEHUS [1eMCTBUS
Y BHOCHUTh
Heo0X0ArMbIe
KOPPEKTHUBBI B
WICTIO/IHEHUE KaK I10
XO/y ero peaiu3aruy,
TaK Y B KOHI[e
JelCTBYSI.

ILYY].

YMmenue:
OCYILI[eCTBIATh
CpaBHeHHe U
K/1accuguKaluo,
BbIOMpAsi KpUTEPUU
JUTS YKa3aHHbBIX
JIOTUYeCKUX
oreparuii;

CTPOUTbH JIOTUYECKOE
paccyx/ieHue

845

PeakTuBnl 1
XUMHYECKOe
obopyzoBaHue




49. | Comu. Knaccudukanus. Homenknatypa. YMmeHnue coctaBnath | 1.PasButue BHyTpeHHeil K.YY[. 846, PeakTuBel 1
Crioco0sI TIoNTyYeHus coiel thopmybI MO3ULUY LIKOJIbHUKA Ha 1. YmeHue: BOIp. 2, | XUMHUYeCKoe
HeOpraHuyeCcKux YPOBHe IOJIOKUTE/IBHOTO ~ * CTPOMTH MOHSATHBIE 3, obopyoBaHue
CcoeJMHEHW! W3yUeHHBIX | OTHOIIEHUS K IIKOJIe, JJ1s TIapTHepa cTp.160
KJ1accoB (cosneit); TIOHUMaHUs BBbICKa3bIBaHUS,
yMeHHe Ha3blBaThb HeoOXOIUMOCTY YUeHUs,  YUUTBHIBAIOIIUe, UTO
COeZIHEHHUsI U3YYeHHbIX | BbID&)KEHHOTO B napTHep 3HaeT 1
KJ1accos (cosei); nipeobsafaHuy yuebHo- BUJIUT, a UTO HeT;
orpeJieNisiTh T03HaBaTe/IbHbIX * 33/1aBaTh BOIPOCHI;
TIPUHA/|TeXKHOCTh MOTHUBOB U * KOHTPO/IMPOBATh
Bell|eCTB K NpeJIIouTeHnH JleMCTBUS MapTHepa.
orpezieJIeHHOMY Kj1accy COLIMA/IBHOTO CrIocoba ILYY].
coeiHeHU# (coiteit); OLIeHKY 3HaHUM; YmeHwue:
yMeHHe COCTaB/IATh 2.®opmMHUpOBaHUe * OCYLLIeCTBJ/IATh
(hopmMyibl BbIDA)KEHHOW YCTOWUMBOW aHamu3 00BHEKTOB C
HeopraHn4yecKux yueOHO-TI03HaBaTe/IbHOM  BblJje/IeHueM
coeZlMHEHNH MOTHUBALUY YUeHUs. CYIIeCTBEHHBIX U
HeCyIL|eCTBeHHbIX
TIPU3HAKOB;
* OCYIL|ECTB/IATh
CHHTe3 KaK
COCTaB/IeHHe 11eJIoro
13 yacTeil.
P.YY.
YMeHeust:
1.0cy1ecTBaATL
WTOTOBBIN U
TIOLIaroBblii KOHTPOJIb
TI0 pe3yJIbTary;
2. AfekBaTHO
BOCITPUHUMATh OLIeHKY
yUuTes;
3. PaznnuaTh criocob u
pe3yJIbTaT JefCTBUs
50. | IIpakTuueckasi pabora Ne 5. Wcnone3oBanue 1. OpueHrarus Ha K.YYA. Ludposoit Mu-
«ITomyueHue MeJHOr0 Kynopoca» MPaKTUUeCKUX U TOHUMaHue MPUYNH Ymenusi paboTate B KPOCKOTI
sabopatopHbIX paboT, ycriexa B yueOHoU napax.
HEeC/I0)KHBIX JlesITe/IbHOCTY; ILYY].
3KCTMIePUMEHTOB [I/I51 2. YuebHo- YMenuss HabmOATh,
JloKa3aTe/IbCTBa T03HaBaTe/bHBIM UHTEpeC fiefaTh BbIBOALI TpU
BbI/JBUT@eMbIX K HOBOMY yueOHOMY TpOBe/IeHNH OITbITOB.
TIPe/ITTIOJIOYKEHHI; MaTepuany u criocobam P.YYA.

OITHICaHHe pe3y/bTaToB
3Tux pabor

pellieHusI HOBOW YaCTHOMU
3aJaunt

YMeHue pacrio3HaBaTh
OINBITHBIM ITyTEM
KJIaCChI
HeopraHu4ecKux
BellleCTB, ONKChIBATh
XUMHUUEeCKHe peakiiy,
HabJr0/1aeMble B X0/1e
9KCIIepUMEHTa.




51. | CaoiicTBa coJjieit YMeHue Pa3sBuBath ciocobHocts K- K. Y'Y, 8§47 PeakTuBnl U
XapaKTepU30BaTh CaMOOLIeHKe Ha OCHOBe YmeHue XUMHUUECKOe
CBOWCTBA M3yUEeHHBIX KpUTepHs YCIEeIHOCTH €aMOCTOSATeTbHO obopyoBaHue
K/IaCCOB HEOPTaHWYeCKUX | y4eOHOH [esTe/bHOCTH OpraH130BbIBaTh
BelllecTB (coJieit); yuebHOe
YMeHUe COCTaB/IATh B3aUMO/elCTBHE B
ypaBHeHUs] XMMUYeCKUX rpyIIe.
peakIuid, ILYY].
XapaKTepU3YHOIUX YMeHue
XVMUYeCKHe CBOKCTBA npeo6pa30BLIBaTh
conei MH(OPMAaLHIo u3
OJIHOTO BUJA B
JIpyToii.
P.YY].
YMeHue cOCTaB/IsATh
TI/IaH pelleHuns
TIpO0OJIEMBL
52. | IIpakTuueckasi pabora Ne6. Perrenne VYMeHue: 1. OpueHranys Ha K.YYO. 847,848, | PeakTuBbI U
JKCIIepUMeHTA/IbHBIX 3a/a4 10 Teme XapaKTepH30BaTh MOHMMaHue ITPUYMH Ymenusi pabotaTb B VHCTPYKT | XUMUYeCKoe
«IIpakTHKyM 110 H3y4YeHHIO CBOMCTB XUMAUeCKHe  CBOiicTRa | yCriexa B yueGHOM rapax. ax o Th | obopyznoBaHue
BellleCTB 0CHOBHbIX KJIaCCOB OCHOBHBIX KjlaccoB | AesaTenbHOCTH; ILYyn.
HEOPraHNYeCcKHUX COeJUHeHUN» HEOPraHWYeCKHX 2. YuebHo- 5 Ymenusi  HabmoAaTh,
BeIIleCTB; NO3HaBaTe/IbHbIN JlenaTb  BBIBOZBI TIpU
orpeJeNsiTh VHTepeC K HOBOMY TIpOBe/IeHNH OTBITOB.
TIPMHA/IEXXHOCTh yueOHOMY MaTepuany u P.YYA.
BeIIeCTB K cnoccl6aM peleHus YMeHUe pacrio3HaBaTh
orpe/ieNIeHHOMY K/1accy HOBOM 4aCTHOM 3af,auu OTBITHBIM ITyTEM
CcoeIMHeHU KJ1aCChbl
COCTaB/STh HOPMYJIBI HEOpraHn4ecknx
HeopraHu4yecKux BelIeCTB, OINMMChIBATH
CcoeJUHeHNH U3yueHHbIX XUMHWYECKHE DEaKIY,
K/TaCCOB HabJroiaeMble B X0/[e
YMeHMe NpUMEHSTH 3KCTIepUMEHTa.
TOJTyYeHHble 3HaHUs /IS
pelIeHus] TPaKTUYeCKUX
3aja4, cobmrogas
ripaBu/ia 6e30rMacHOro
obpattienus ¢
BellleCTBaMU
53. | Ilogroroeka x ['IA, BITP 1.3akperieHue 3HaHuii 1 | 1. YMeHue K.YYy[.. 840-47
pacyeTHBIX HABLIKOB YU- | OPHEHTHUPOBATLCS Ha YMmeHue
csl. TOHVMaHUe TTPUYKH CaMOCTOSATeTbHO
2.YMeHHMe pelllaTh ycrexa B yueGHOM OpraHU30BbIBaTh
THTIOBBIE TIPIMEPbI JlesiTeIbHOCTH yuebHOe
KOHTPOJIBHO- B3alMO/Ie[ICTBHE B
W3MepUTeNbHBIX rpyrime
MaTrepuaioB ILYYQ.
YMmenue:

* OCYyILIEeCTBJIATH




aHa/m3 00LEeKTOB C
BBIZIe/IEHHEM
CYI[eCTBEHHBIX U
HeCYIIeCTBeHHBIX
TIPU3HAKOB;

* OCYLLeCTBJISITh
CHUHTe3 KaK
COCTaBJIeHUE 1]e/I0r0
W3 YacCTeu.

P.YY].

YMmeHus:
1.0cy1ecTBaAsTh
UTOTOBBIA U
TIOLIIAaTOBBIY KOHTPOJTh
TI0 pe3yJIbTary;

2. AnekBaTHO
BOCIIPUHUMATh OLIEHKY
yUuuTes;

3. Pa3nmmuaThk criocob u
pe3yJ/bTaT JAeNCcTBUs

54. | TecroBblii KOHTPO/Ib: «IIpaKTHKYM 0 | YMeHue OBJafileHuUs YMeHUe OL[eHUTh CBOU K.YY[. 1
H3YyUeHHIO CBOJCTB BellleCTB OCHOBHBIX | HaBblKaMU KOHTPOJISI U yueOHbIe JOCTKEeHHs YMeHue
KJ/IaCCOB HeOPraHu4ecKux OLIeHKH CBOei CaMOCTOATeTbHO
Coe{MHEeHMI1». JlesITelIbHOCTH, YMeHre OpraH130BbIBaTh
TIpeJiBU/IETb BO3MOKHbIE yueOHOe fieiicTBUHe.
T10C/1eiCTBUS CBOUX ILYYA.
JlelicTBUM YMeHue
npeobpa3oBbIBaTh
vH(bOopMaLUo u3
OJIHOTO BH/Jja B [IpYTOM.
P.YY[.
YMeHue CcOCTaB/IATh
TIJIaH pelleHust
1po06JIeMBI
Pa3pes 5. OCHOBBI ONIBITHO-9KCIIEPUMEHTAIHLHOU U MPOEKTHOM JesATebHOCTH (16u)
55. | TexHuka 6e30MacHOCTH TIPY BBLIMOJHEHUH| VieHHe 1.Pa3BuTHe BHyTpeHHei 1 PeaktuBbl 1
CaMOCTOSATe/IbHBIX OTIBITOB ¥ | xapaKTepH30BaTh TO3ULIMM IKOJIbHUKA Ha XUMUYecKoe
9KCIIEPYMEHTOB B [OMAIHUX YCJIOBUAX U paykHeHIIHe YPOBHE IOJIOKUTEIBHOTO obopyzioBaHe

c HCITIO/TB30BaHUEM
XUMHUYeCKOH J1JabopaTopHu.

obopy/joBaHuUs

XUMHAYeCKHe  TOHSTHS:
XUMHUECKUM  3/IeMeHT,
K/1accuukalys
BelL|eCTB

OTHOIIIeHMA K IIKOoJIe,
IIOHHMaHHsA

HE0OXOJUMOCTH YUEHHUS,

BBIPDA)KEHHOT'O B

ripeobiafiaHuu yuebHo-

To3HaBaTebHBIX
MOTHBOB U
TIpeANouTeHU!
COL[MATBHOTO Criocoba
OIIeHKH 3HaHUM;
2.DopmupoBaHue




BBIp&KEHHOM
YCTOHUMBOU yueOHO-
103HaBaTe/IbHON
MOTHBALUHU yYeHHs

56. | IIpakTuueckasi padora Ne7. O6pamienvie | Vicronb3oBaHve 1. OpueHTauys Ha K.YY[Q. PeakTuBbl 1
O cTeK/IoM (crubaHue CTEK/ISTHHOU 7abopaTopHOroo60pyj0 | TTOHMMaHHe IPUYHH YMmenuss paborate B XVMUYeCcKoe
TPYOKH, U3rOTOBJIEHHE: TIUIIETKY; BaHUs U CTeK/ISTHHON ycrnexa B yueGHOH napax. obopyzoBaHue
KaIWI/IsIpOB; TIPOCTENIIINX Y3/I0B; I10Cyibl, [IPOBe/leHue JlesATe/IbHOCTY; ILYYA.

TpocTeHix NpubopoB) HEeCJIOXKHBIX 2. YuebHo- YMeHuss  HabJIO/1aTh,
9KCIIEPUMEHTOB /IS TI03HaBaTe/bHbIA UHTEpeC JleflaThb BBIBOJBI TIPH
J0Ka3aTe/bCTBa K HOBOMY yueOHOMY MIpOBeZIeHNH OIBbITOB.
BbIJBUraeMbIX MaTepuasy U criocobam P.YY].
TIpe/ITI0JIOKeHUI; pellieHus] HOBOM YacTHOW ~ YMeHUe
OIMCaHue pe3y/bTaToB 3aziauu CaMOCTOSITe/IbHOTO
3TUX pabot BeZIeHUsI

JKCIIepUMeHTa/IbHON
JlesITeIbHOCTH,
OTMCBIBATh
XUMHUUECKUe peakluy,
Hab/1ro/jaeMbie B X07ie
JKCIepUMeHTa.

57. | XMMHYeCKUH aHa/IM3: KaueCTBeHHBIA 1 3HAHKIe OCHOB 1.0puenranus Ha K.YYI. PeakTuBbI 1
KOJIYeCTBEeHHbII XHMIUECKOr0 aHaimsa TIOHKMMaHKe MPUYNH 1. YmeHue XUMUYecKoe

ycrnexa B yue6HOH JIOTOBapuBaThCs U obopyzoBaHue

JesITeNIbHOCTHY;

2. YuebHo-
TI03HaBaTeJIbHBIN HHTepeC
K HOBOMY yueGHOMY
MarepHay u criocobam
peliieHHs1 HOBOI YyaCTHOM
3a7aun

MIPUXOJUTE K 0011[eMy
pelleHuIo B
COBMECTHOU
JlesITeNTbHOCTH;
2.YMeHune
MIPO/IyKTUBHO
paspeliarb
KOH(JIKTHI HA OCHOBE
yueTa UHTePecoB 1
TIO3UIIUI BCEX ero
yYaCTHUKOB

ILYY].

1. ®opmuposars
yMeHue NPOBOAUTD
CpaBHeHue U
K/TacCU(UKALIAIO TI0
3a/laHHBIM KPUTEPUsIM;
2.®opmMHUpOBaTh y
yualuxcs
Tpe/icTaB/ieHNe O
HOMeHK/IaType
HeopraHn4ecKux
Ccoe/IMHEeHNH.

P.YY[.

1. YMeHue yunuThIBaTh
Bbl/leJIeHHbIe




yuuTeNIeM OPUEHTUDPBI
JIefiCTBUS. B HOBOM
yuebHOM MaTepHare B
COTPY/IHUUECTBE C
yuuTeneM;

2. YMmenue
TJIAHUPOBAaTh CBOU
JlelicTBUS B
COOTBETCTBUU C
MOCTaB/IeHHON
3aziaueil ¥ yCJIOBUSIMU
ee peayiM3aliu.

58. | Teoperuueckue OCHOBBI OTIBITHO- | YMeHHe OOBSICHATh 1.PasBurue BHyTpeHHedi K.YY/. PeakTuBel 1
5KCIepUMeHTalbHON " TIPOEKTHOM | 3aKOHOMEPHOCTH TMO3ULIMM IIKO/IbHUKA Ha 1. YMmeHue: XUMUYecKoe
JlesITe/IbHOCTH. H3MeHeHMs CBOMCTB YPOBHE IOJIOKUTEIBHOTO ~ * CTPOUTH NIOHSATHBIE obopyoBaHue

BeLL|eCTB , 3HAHWe OCHOB | OTHOLIEHHS K IIKOJIe, Ji/151 TapTHepa
9KCIepUMeHTaNbHO! U TIOHMMaHUs BBICKAa3bIBaHUS,
TIPOEKTHOU HeoOXOMMOCTH yUeHUsl,  yUMTHIBAIOLIMeE, UTO
JlesITeJIbHOCTH BBIP&KEHHOT0 B MapTHep 3HaeT U
nipeobagaHuu yuebHo- BU/IUT,  UTO HET;
T103HaBaTe/bHbIX * 33/1aBaTh BOIIPOCHI;
MOTHBOB 1 * KOHTPO/IMPOBATh
NpesoYTeHNH JleMCTBUs MapTHepa.
COLIMAJTBHOTO CTIocoba ILYyn.
OLIeHKM 3HaHWl; YMeHue:
2.®PopMHUpOBaHUE * OCYILL[eCTBJ/ISITh
BBIPa)KEHHOU aHanu3 06BbEKTOB C
YCTOWUMBOM yuebHO- Bbl/le/IeHreM
T103HaBaTeIbHOU CyIIleCTBEHHBIX U
MOTHBALMU YUYEHUSI. HeCyIeCTBeHHbIX
TIPU3HAKOB;
* OCYLLeCTBJISITh
CHHTe3 KaK
cocTaBJIeHHe 1e/10ro
13 yacreii.
P.YY].
Ymenus:
1.0cy1iecTBasATE
WUTOTOBBIN U
TOLIaroBbI KOHTPO/Ib
TI0 pe3yJIbTarTy;
2. AjieKBaTHO
BOCIIPUHUMATH OLIEHKY
yUUTens;
3. Paznuuats criocob u
pe3yJsbTaT AefCTBUS

59. | Bribop Temsbl rpoekTa. YMeHue 1/1aHMpoBaTh PasBuBath ciocobHocts K- K.YY /.

[TnanupoBaHUe AesATeTbHOCTH. CoOCTBEeHHYIO CaMOOL|eHKe Ha OCHOBe 1. YmeHue
9KCIIepUMEHTAa/IbHYO0 KPUTEPHS YCIeIIHOCTH JlOrOBapMBaThCs U

JlesiTeNIbHOCTb , YMeHHe

yueOHOM /IesITe/TbHOCTH

TIPUXOJMTH K 001eMY




BBIJJBUraTh TUIIOTE3E,
CTaBUThb ITPOEKTHbIE
3a/1aun.

PeLIeHuIo B
COBMECTHOM
JlesITeNIbHOCTH;
2.YMeHue
MIPO/lyKTUBHO
paspeliarb
KOH(IMKTHI HAa OCHOBE
yueTa UHTepecoB U
TMO3ULIMH BCEX ero
Y4aCTHUKOB

ILYYQ.

1.YMeHue NpoBOAUTH
CpaBHeHue U
K/lacCU(PUKaLIMIO TI0
3a/laHHBIM KpUTEpUsIM;
2. ®opmupoBars y
yJaluxcs
TipeZiCTaB/ieHNe O
HOMEHK/IaType
HeopraHn4ecKux
coeIMHeHU

P.YY].

1.YmeHue yuutsiBaTh
Bbl/e/IeHHbIe
yuHTesieM OPUeHTHUPbI
JleViCTBUSI B HOBOM
yueOHOM MaTepuase B
COTPYZHUUECTBe C
yuuTeneM;

2. YMeHue
TJIaHUPOBaTh CBOU
JleliCTBUS B
COOTBETCTBUU C
TIOCTAaB/IEHHO 3ajaueid
Y YCJIOBUSIMH ee

peanusalyy.
60. | ITogroroBka mpoekta.CObop WMHGOpMauy | YMeHHe TIaHUPOBATh 1.PasButue BHyTpeHHeli K.YY[. PeakTuBbl 1
To JJAaHHOU Teme.MogenupoBaHue | COOCTBEHHYIO TO3ULIMM IKOJIbHUKA Ha 1. YMmeHmue: XUMUYecKoe
TIPOEKTHOW/|eSITe/IbHOCTH. 9KCIIepUMeEHTAa/IbHYI0 CaMOoCTOsATe/IbHOE * CTPOUTH [TOHATHBIE obopyzioBaHme
JlesITeJIbHOCTh , yMEHUE | TIPOeKTHpOBaHue Ji7151 TapTHepa

BBIJBUTATh TUTIOTE3HI,
CTaBUTh MPOEKTHbIE
3a71auM, cobupaTh
uHdopMaIUIo U3
Pa3IMYHBIX UCTOYHHUKOB,
aHa/NM3UpOBaTh,
MOZleNTMpoBaTh
3KCIIepUMEHT

yueOHOu /1esITeTbHOCTH
2.®dopMupoBaHUe
BBIPa’KeHHOU
YCTOWUMBOM yueOHO-
T103HaBaTebHOU
MOTHBALMH yUeHUs

BBICKa3bIBaHUS,
YUUTBIBAIOILIME, UTO
rapTHep 3HaeT U
BU/IUT, a UTO HET;

* 33/1aBaTh BOIPOCHI;
* KOHTPOJIMPOBaTh
JleliCTBUA MapTHepa.
ILYYA.

YMmeHue:

* OCYII[eCTB/ISITh




aHa/m3 00LEeKTOB C
BBIZIe/IEHHEM
CYI[eCTBEHHBIX U
HeCYIIeCTBeHHBIX
TIPU3HAKOB;

* OCYLLeCTBJISITh
CHUHTe3 KaK
COCTaBJIeHUE 1]e/I0r0
W3 YacCTeu.

P.YY].

YMmeHus:
1.0cy1ecTBaAsTh
UTOTOBBIA U
TIOLIIAaTOBBIY KOHTPOJTh
TI0 pe3yJIbTary;

2. AnekBaTHO
BOCIIPUHUMATh OLIEHKY
yUuuTes;

3. Pa3nmmuaThk criocob u
pe3yJ/bTaT JAeNCcTBUs

61-
65.

BrinonHenue yuebHbIX
OTBITHO-3KCIIEPUMEHTA/IbHBIX PaborT.
IIpakTnyeckue paboThI

MPOEKTOB yYallluXcs

Wcnonb3oBaHue
sabopaTtopHOroo6opy0
BAHMS U CTEKJITHHOMN
TI0CY/Ibl, IPOBE/IEHNE
9KCTIEPUMEHTOB [IJIs1
JlOKa3aTe/TbCTBA
BBIZIBUTAaeMBIX
TIPE/ITI0JI0KEeHNTH;
OTMCaHWe pe3y/bTaToB
3TUX paboT

K.YYA.

1. YMmenue
JIOTOBapUBaThCs U
MIPUXOAUTE K 0011eMy
pelleHuIo B
COBMECTHOU
JlesITeNIbHOCTH;
2.YMeHue
MIPO/yKTUBHO
paspeniaTb
KOH(JTMKTHI Ha OCHOBE
yueTa UHTepecoB 1
TIO3ULIMH BCeEX ero
yUaCTHUKOB

ILYY].

1. ®opmupoBarthb
yMeHHe TIPOBO/IUTh
CpaBHeHue U
K/TacCU(PUKALINIO TI0
3aZlaHHBIM KPUTEPUsIM;
2.®opmMHpOBaTh y
YUaIyxcst
TIpeZicTaB/ieHNe O
HOMeHKJ/IaType
HeopraHn4ecKux
CcoeIMHEeHUM.

P.YY].

1. YMeHue yunuThIBaTh
Bbl/|e/IeHHbIe
y4uuTeseM OPUEeHTUPLI

PeakTuBbI U
XUMHUUeCKOoe
obopyoBaHue




JIEHCTBUSI B HOBOM
yuebHOM MaTepHare B
COTPYJHHUUECTBE C
yUuuTesem;

2. YMeHue
TJIaHUPOBAaTh CBOU
JlelicTBUS B
COOTBETCTBUHU C
IOCTaB/IeHHOM
3aziaueil ¥ yCJIOBUSIMU
ee peayiM3aliu.

66.

[MToaroToBKa y4eOHBIX TIPOEKTOB K 3all{UTe

PasBuBarh CriocCOOHOCTE K

CaMOOL[eHKe Ha OCHOBE
KPHUTEPHs YCIELTHOCTH
yuebGHOM AesITeNbHOCTH

K.YY[.

1.Ymenue
WCMO/b30BaTh peub
JUTSL PETYJISILANA CBOETO
JlelCTBUS;
2.AieKBaTHO
WCMO/Ib30BaTh PeyeBble
CpeJCTBa Jjisl PellieHust
Pa3/IMYHBIX
KOMMYHHKaTHUBHBIX
3a/jau, CTPOUTh
MOHOJIOTUYeCKOoe
BbICKa3bIBaHUeE,
BJIa/IeTh
JIaIoTHYeCcKou
hopmoii peun

P.YY].

YmeHnue
CaMOCTOSITeTbHO
aZieKBaTHO OL[€HWBATh
TIPaBUJILHOCTh
BBITIO/IHEHUS 1efCTBUs
Y BHOCUTh
HE0OX0o/IUMbIe
KODPEKTHUBHI B
WCTIO/IHEeHYe Kak 10
XO[ly ero peanv3alu,
TaK U B KOHIIE
JIeHCTBUSI.

ILYYA.

YMmeHue:
OCYI[eCTBIATh
CpaBHeHUe U
K/laccu(uKaruzo,
BbIOMpasi KpUTepUn
JI71s1 yKa3aHHBIX
JIOTUUeCKUX OTlepaLiuii;
CTPOUTD JIOTUYeCKoe
paccy>xjeHue




67.

ITpome)xyTouHas aTTecTaLysl.
3amura NpoeKToB

YMeHue OBJa/IeHUsS
HaBbIKaMH KOHTDOJIS U
OIIeHKHU CBOEH
JesITeIbHOCTH, YMEHHe
TIPEJIBU/IETH BO3MOXKHbBIE
TTOC/Ie/ICTBUS CBOUX
JlelicTBUM

YMeHue OLeHUTh CBOM
yueOHbIe JOCTHKEHMSI

K.YY..
1.Ymenne
WICII0J/Ib30BaTh peub
IUISL PETYJISILIUA CBOETO
JlelicTBYS;
2.AieKBaTHO
WICII0JIb30BATh PeUeBbie
CpefiCcTBA [is PelIeHUs
Pa3TUUHBIX
KOMMYHHKaTHBHBIX
3afiay, CTPOUTh
MOHOJIOTYeCKoe
BbICKa3bIBaHUeE,
B/IAJIETH
JIAaIoTHIeCcKOM
thopmoii peun
P.YY[.
YmMenue
CaMOCTOSITeTbHO
a/IeKBaTHO OL|eHNBaTh
MPaBUILHOCTD
BBLITIOJTHEHUS IeHCTBUS
Y BHOCUTh
HeobOXoAMMbIe
KOPPEKTHUBBI B
WICTIOJTHEHYE Kak 10
XO/Iy ero peaiu3aiyy,
TakK ¥ B KOHL[E
JleliCTBUYSI.
ILYY].
YMmeHue:
OCYILLeCTBIATh
CpaBHeHUe U
KJlaccudUKarLuo,
BBIOMPAsi KDUTEPUH
U1 YKa3aHHbIX
JIOTUYECKUX OTIepaliyii;
CTPOUTB JIOTUYECKOe

paccyx/eHve

68.

IToproroeka k I'MA, BIIP: peluenue
TIPaKTUKO OPUEeHTUPOBaHHBIX 3a/|aHNM

YMeHue oBJaZieHust
HaBbIKaMU KOHTDOJIS U
OIIeHKHU CBOeM
JlesITelIbHOCTH, YMeHHe
TpeIBUJeTb BOSMOKHBIE
TOC/Ie/ICTBUSI CBOUX
JelicTBUM

YMeHue OLIeHUTb CBOU
yueOHbIe JOCTHKEHUS

K.YY].

Ymenue
CaMOCTOSITe/IbHO
OpTaHU30BBIBaTh
yueOHOe fieiicTBuHe.
ILYY].

Ymenue
npeobpa3oBbIBaTh
vHbOopMaLHIo u3

PeakTuBbl 1
XUMUUECKOe
obopyoBaHue




OJIHOTO BU/Jja B IPYTOM.
P.YYA.

YMeHHe coCTaB/ISITh
I1JIaH pELLIeHI/IH

1po61eMbl
69. | [TogroroBka k I'NA, BIIP: pewienune YMeHHe oB/afieHUs YMeHMe OLIeHUTb CBOU K.YY[Q. PeakTuBBI U
TPaKTUKO OpPMEHTUPOBAHHBIX 3a/laHUI HaBbIKaMU KOHTPOJISL U yuebGHbIe JOCTHKEHUS YMmeHue XUMHUUECKOe
OLIeHKH CBOei CaMOCTOSITeTbHO obopyoBaHue
JlesITelIbHOCTH, YMeHre OpraHM30BbIBATh
TIpeIBUJETH BO3MOKHBIE yuebHOe felicTBHe.
110C/1e/ICTBUSL CBOUX ILYYA.
JeticTBUM YMeHue
npeo6pa3oBLIBATh
HMHGMOPMAITHIO u3
OJIHOTO BUJiA B [IpYTOM.
P.YY[.
YMeHUe CcOCTaBMATh
T71aH pelleHust
pobieMbl
70. | O6obiieHre, CUCTEMATU3ALUS U 1.3akperuieHue 3HaHuM U | 1. YMeHue K.YY[. Paborta c
KOPPEKLIVSI 3HAaHUM yUaInxcs 3a KypC pacueTHBIX HABBIKOB yU- | OPUEHTHUPOBAThCS Ha Ymenne TecTamu
«DKCrepuMeHTabHasi XuMusi», 8 Kiacc. csl. TIOHMMaHUe MPUYUH CaMOCTOSITeNTbHO (uHOUBU
TecToBbIil KOHTPOJIb. 2.YMeHUe pellaThb ycriexa B yueOHoMH OpraHM30BbIBaTh JyasibHbI
TUIIOBBIE IPUMEpHI JlesITe/IbHOCTU yuebHoe e
KOHTPOJIbHOM pabOoThI. B3aMMO/IeliCTBUE B 3a/laHus)
rpyriie
ILYY].
YMeHue:

* OCYIIIeCTBJISTh
aHam3 00LeKTOB ¢
BbIZIe/IeHUEM
CYIIIeCTBEHHBIX U
HeCYIIeCTBeHHBIX
TIPU3HAKOB;

* OCYLLeCTBJISITh
CHUHTe3 KaK
COCTaBJIeHUe T1eJI0T0
W3 YacTeu.

P.YY].

YMmenus:
1.0cy11ecTBASATh
WUTOTOBBIA U
TOLIIaTOBBIN KOHTPOJTh
T0 pe3yJ/IbTary;

2. AfekBaTHO
BOCIIPUHUMATh OLIEHKY
yuurens;

3. Pasnnuats criocob u
pe3yJIbTaT JeNCTBUs




KAJIEHAAPHO-TEMATUYECKOE INTAHUPOBAHUE
BHEYPOYHOH ieATeTbHOCTH «JKCIIepUMeHTa/IbHasA Xumus -9» - 9 Kiacc (68 yacos)
C YKa3aHHeM HCIo/Ib30BaHusl 00opyaoBanusa nudpoBoii 1abopaTopuu
«Touka pocra»

Ne n/m Tema ypoka IInanupyemMsle pe3yabTaThl Kos-Bo Jdara Mudopmanu| Vcnonbs3oBaHue
Ipegvernbie YY /I JINUHOCTHBIE MertanpejMeTHbIe vacos OHHasd oGopyposanust
VY[ VY noaaepxka | «Touka pocra»

yueOHUKPy0

sumuc I'.E. ,

Denboman
@.I". Xumus:
9KII.
BBeaeHue B Kypc «JKcnepuMeHTa/IbHasgA XUMua-9» (2 4)

1. BgooHbiii uncmpykmadic no Th Jatb TOHATHE o | 1.MotuBarus K. YY[Q. 1 TexHuka
XuMus — HayKa KCTlepUMeHTalbHasl. ripegmeTe XUMHUH. | HayueHUs 1.Pa3pemienne 6e30MacHOCTH B
TP CcdopmupoBaThb npesMeTy KOH(QJIHKTA KabuHeTe
Hemoncmpayuonubili onbim Ne 1 | nepsoHavanbHbie XUMUS 2.Y1npasneHue XUMUH LieHTpa
O3HakomseHue ¢ /1a6OpaAMOPHBIM | TIpe[CTaBJ/IeHUS: 2.Pa3BuBarb 1oBeJieHueM rapTHepa «Touka Pocra».
o06opydoeaHuem; npuémbt Ge30nAcHoli | a) O BEIIECTBE, a TAK)XKE O | UYBCTBO ILYYA. 3HaKOMCTBO C
pabomni ¢ HUM. NPOCTBIX M CJIOXKHBIX | FOPJOCTH 3a 1.®opmupoBaHue 000pyJj0BaHHEM

BellleCTBax; POCCUNCKYO T03HaBaTe/IbHOM 1ie/n .
6) HauaTh (HOPMHPOBATh | XMMHUECKYIO ¢ CuMBOJIBI
yMeHHe XapaKTeph30BaTh | HAYKy XUMHYECKUX
Bell|eCTBa, UCNIoNb3ys A | 3.HpaBcTBeHHO- 3/IeMEeHTOB
3TOro ux (Qu3NJyeckue | 3THYECKOe e XuMuyeckue
CBOWCTBa. OLIeHMBaHHe (hopmyibl
TepmuHbI
AHanus u
CHHTe3
P.YY.
1.llenenosiaranuve u
TIJIaHUPOBAHUE.

2. | BxogHOe TeCTHPOBAHHE 110 1
TeopeTHYeCKuM U
NpaKTHYeCKUM 3HaHUAM 3a 8
KJ1dCC

Pa3pen 1. MHoroo6pa3ue XMuMHYeCKHX Peakiid B 3KCMepUMeHTa/IbHON xumuH (154)
Tema 1. Xumuueckue peakyuu (6 u)

3. | IIpakmuueckas pa6oma Ne 1 YMeHMe Mo/b30BaThCs Pa3BuBars PerynsiTuBHbIe: [JdaTunk
«HpGGU/la mexHuUKu 6e30naCHOCmu HarpeBaTeJIbHbIMH ymMmeHuda OCyH.leCTB]IHI'OT TeMHepaTypr
npu paéome c 1a60pamopHbIM nprGopamu OLIeHUBAaTh TOLIIATOBbIM KOHTPOJ/Ib (Tepmonap-
oGopyboeaHueM.I/hyueHue cmpoeHus CUTyall0 U 110 pe3y/bTaTy Hblﬁ)
naameHu» OIepaTUBHO ITo3HaBaTe bHbIE: ’

CIIMPTOBKA




TPUHUMATh CTposiT peueBoe
pelIeHwe, BbICKa3bIBaHHUE B
HaxOJUThb YCTHOW U MUCbMEHHOU
afleKBaTHbIe ¢dhopme
Croco6bl KoMMyHUKaTHBHBIE:
B3aUMOJIEMCTBY  YUHTHIBAIOT pa3Hble
ac MHEeHUsI ¥ CTPeMSITCS K
OJJHOK/IaCCHUKA  KOOpJAWHALMH
MH BO BpeMsi Pa3/IMYHBIX TIO3ULIWH B
TIpOBeJeHUs COTPYZHHUUECTBe
TPaKTUUeCKON
paboThl.
OBP B 3KCHEPI/IMEHTaHBHOﬁ 3HaTh onpezgeneHud (DOle/IpOBaTb Ilo3HaBaTe/iLHBIE: § l, ,Z[aT‘{I/IK
XAMMHN OKHC/TUTE/TEHO- MOTUBALMIO K BbIOMPAIOT OCHOBAHHUS U TeMIIepaTypbl
< BOCCTaHOBHUTEIbHON KPUTEepUU /IS TI/TATUHOBBIH
Jla6opamopHubiii onbim Ne 1 LeneHanpasneH  KPUTEDUH /i
peakny, OKMCIWTes, - K/1acCUhUKaLU
«H3y4eHue peakyuu e3au- BOCCTaHOBHTE/IA. YMeTb | . . peaKIii
Modelicmeus Cyb(puma HaAmMpusl C | ypaBHUBAT 1peo6pasoBLIBATH
NMo3HaBaTe/IbHO
nepokcuoom 8000pooa» OKHCJTATE/TBHO- ) MH(OPMALIHIO 13
BOCCTaHOBUTEJIbHbIE " O/IHOTO BUAA B APYTOii
peakLuy, pasbsACHATH AeATEIbHOCTH,
’ Y BBIOUpATH J71s1 cebst
MIPOLIECChI OKHUC/IEHUST U OCO3HaHHOE, yA06HYI0 hopMy
BOCCTAHOBJIEHUS
, YBOKUTENBHO® oy
TIPUBOAUTH TIPUMEpHI "
OKHC/TUTE/TEHO 6 TPEACTABNICHHA
- fobpoxenatenb
BOCCTaHOBHUTEBbHBIX Hoe ;Hq’()p Mamin
peaxLii. ery/IATUBHBIE:
OTHOLUEHME K BBI/IBUTAIOT BEPCUU
Apyromy peliieHus Ipob/IeMBbl,
4YeJsIoBEKY, ero 0CO3HABaTh KOHEUHBIH
MHEeHUIo, pe3ysbTar
MuUpoBo33peHn  KoMMyHHKaTHBHBIe:
0. OTCTauBaTh CBOIO TOUKY
3peHuUs1, [IPUBOJUTD
apryMeHTHl,
TIOATBEPXKIast UX
thaktamu
pasauyaTh B YCTHOM
peur MHeHUe,
[lOKa3aTesibCTBa,
TUIIOTE3b], TEOPUU
TeruioBou 3('1)(1)EKT XUMHNUYECKUX 3HaThb dopmupoBaTh PerynsiTuBHbIE: 82 Hatumk
peaKI_{I/Iﬁ. TTousTue 006 9K30- U K/1aCcCUUKALMOHHBIN 11eJI0CTHOEe BbIJIBUI'alOT BEPCUH TeMnepaTyp\fﬂ
TIpU3HAK MHUPOBO33peHHUe,  DelleHus MpobIeMbl, TIJTATHHOBBIH
SH/IOTePMHUUYECKUX peaklUix. .
. TEePMOXUMHUUECKHX COOTBETCTBYIOL]  OCO3HAaBaTh KOHEUHbIH
HemoncmpayuorHbi onsim Ne peakiuid. IToHnmarhb ee pe3ysbTaT
2[Ipumepsbl 5Kk30- U 3HaueHue TepMHUHOB: coBpemMeHHOMYy  ITo3HaBaTe/bHBIE:
9HOOMepPMUUECKUX pearyull. TEeTVIOBOU 3 QeKT YPOBHIO BbIOMPAIOT OCHOBAHUS U




,ZleMoncmpaqUOHHblﬁ onbim Ne 3 XUMHUUECKOU peaKlny, pasBuUTHsa KpUTepuu JJis
«Tennoeoli 3¢pcpekm TEPMOXHMHUYECKOe HayKH. K1accuuKarmm
pacmeopeHus éeujecme 6 00e» YPaBHEHWE DEaKIiu, peaknnn
3K30- U npeoOpa3oBHIBATh
3H/|0TepPMHUUECKHe “HGOPMALHIO 13
peakiid. YMeTb OJJHOTO BUJA B JPyroi
3arnMChIBaTh U BbIOUpATh A5t cebs
TEePMOXVMHYECKHEe yA06Hyt0 dhopmy
YpaBHEHUS] peak[uid u ¢dukcarm
BBIUMC/ISTH KOJTMYECTBO TIpe/ICTaBIeHUS
TETIOThI TI0 uHbOpMAaIu
TePMOXUMUYECKOMY
YPaBHEHHUIO peakL[|H.
CKOpOCTh XUMHUUECKHX 3HaThb OmpejeeHue PopMHpOBaTh PerynsiTuBHbIE: 83 Hatuuk pH
peaxwuii CKOPOCTH XUMUYECKOU MOTHBALIMIO K CaMOCTOSITETLHO
JTemoncmpayuonHbiii onbim Ne peakuuu u eé Lie/IeHarpaBjaeH  0OHApY>KWBAloOT U
4Bsauno aelL)”lcrlieue UHKG C COﬂHI-_lOﬁ 3aBUCHMOCTb OT YC/IOBUH | HOM thopmynupyroT
9 u TIPOTEKAHUSI PeaKIIVH. T03HaBaTeNbHOU  TIpoOJieMy.
]l; YKCY Cgoy Kuciomamu. [ToHuUMaThL 3HaueHHe JleATe/IbHOCTY, ITo3HaBaTenbHbIE:
3AUMOOEUCTNBUE SpAHYNUPOBAHHOZO | ranyiyyop «KaTanM3aTop»,| 0CO3HaHHOE, BBISIB/ISIIOT IPUUMHEL U
YuHka U UWEKOSO“ anbf”“ ¢ commog «UHTUOUTOD», YBa)KUTENILHOE 1 CJIe/ICTBUS SIBJIEHUH,
Ku%ﬂo(rlr;)ou. 3auUMOoOeucmeue OKCUGd | hapmeHTbI». JI00OpoXKenaTenb  CTPOSIT JIOTUYECKUE
medu(Il) ¢ cepHoli kucnomoti pasHoli
HO paccyxaeHusl,
:{n()ew::gg::;;;x npu pasHblx yCTaHAB/IUBAIOT
oL TNIPAUYUHHO —
JlaGopamopHbiii onbtm Ne 2 CTle/ICTBEHHbIE CBS3M
«H3meHneHue pH 6 xo0e KoMMyHHKaTHBHbIE:
OKUC/UMmMe/1bHO-80CCMAHO- YUHUTBIBAIOT PasHbIe
gume/IbHbIX peaKyuii» MHEHHS 1 CTPEMATCS K
KOOp/IMHALIUN
Pa3/IMYHBIX TIO3ULIH B
COTpPY/IHUUECTBE,
thopmynupyroT
coOCTBEHHOE MHEHUE U
TIO3ULIUIO
Ipakmuueckas paﬁoma No2. YMmeThb onpefiensite, Kak | PasBuBaThb PerynsaTuBHbIE: 1 JaTuuk
H3yueHue eausHus ycaoeuii W3MEHUTCS CKOPOCTb yMeHUst OCYH_[GCTBJ}'HIOT HarpsKeHUsT
ND0GedeHUSI XUMUYECKOI peakLiH 110/], BUsSHUEM | OLIeHWBAaTh TIOLIAaTOBLIN KOHTPOJTb
P . pa3TUuUHBIX (PaKTOPOB CUTyaLUI0 U T10 pe3yJbTaTy
peaxkyuu Ha eé ckopocmb. T OIepaTUBHO ITo3HaBaTe bLHBIE:
TP MPUHKUMATh CTposT peyeroe
JIa6opam0prlﬁ onbim Ne 3 peleHue, BbICKa3bIBaHUE B
«CpaeHumeﬂbHaﬂ xapakme- HaXoJWUThb YCTHOW ¥ TMCBMEHHOU
PUCMUKa 60CCMAHO8UMe/bHOTI d/\eKBaTHBIE hopme
CNOCOBGHOCML MeMAaNI06 Croco6bl KoMMyHHKaTHBHBIE:
B3aMMOJECTBM Y UMUTBHIBAIOT pa3Hble
i C MHEHUSI U CTPEMSITCS K




OJJHOK/IACCHUKA  KOOpAWHALUN
MU BO BpeMs Pa3/IMUHbBIX MO3UIUH B
TIpOBe/IeHUS COTPY/IHUUECTBe
TIPaKTHUUECKOU
paboThlI.
IMogroroeka k T'MA 1.3akperienvie 3HaHut 1 | 1. YmeHue K.YY /.
TPAKTUYECKUX, OpPUEHTHPOBaThC YMeHUe
pacyeTHBIX HABLIKOB yU- | s Ha CaMOCTOSITeTLHO
csl. TIOHMMaHue OpraHU30BbIBaTh
2.YMeHUe pelliaTh TPUYMH ycriexa  yueGHOe
TUTIOBBIE TIPUMEPEI B yueOHOMU B3aUMO/IENCTBUE B
KOHTPOJIbHO- JesITeNTbHOCTH rpyrine
HU3MEPUTEJIbHBIX ILYYA.
MarepuaioB Ymenue:
* OCYIL|eCTB/ISTh aHa/n3
00BEKTOB C
BbI/Ie/IEHEM
CYIIIeCTBEHHBIX U
HeCYI1[eCTBEHHbIX
TIPHU3HAKOB;
* OCYILIECTBJISIT CHHTE3
KaK COCTaBJIeHHe
11e/I0T0 U3 YacTei.
P.YY].
YMeHust:
1.0cy1uecTBATH
WUTOTOBBIN U
TIOLIAroBbId KOHTPOJTb
T10 pe3yJIbTary;
2. AjleKkBaTHO
BOCITPUHUMATH OLIEHKY
yuuTens;
3. Paznmuats criocob u
pe3yJIbTaT JerCTBUs
Tema 2. Daekmpoaumuueckasi ouccoyuayus (9 u)
OJIEKTPOIMTUYECKast 3HaTh OmpejeneHus ®opMupoBaTh PeryiATHBHbBIE: 86 Harumk
JMCCOLALS — [TIaBHOe TIOHATUI «3JIEKTPOJIUT», | OTBETCTBEHHOE  CTaBAT yueOHYHO 3/IeKTPO-
. «HE3JIEKTPOJIUTY, OTHOIIIEHUEe K 3ajiauy, OMpe/esisitoT TIPOBOJJHOCTHU
yC/I0BUME TIPOTEKaHUs peaklyi B
«3JIEKTPOTUTUYECKAS YUEHHUIO, T10C/1e/J0BaTeTbHOCTD
pacTBopax. . JMCCoLMaLMsi». YMeTb FOTOBHOCTb U [POMEXKYTOUHLIX LieJie
JlemoncmpayuoHHbli onbim W/ITIOCTPUPOBATh CTOCOGHOCTh K C yUeTOM KOHKPETHOTO

Ne4Vicnvimanue pacmeopog geujecme | mpuMepamMy M3y4YeHHbIe CaMOpasBUTUI0  pe3yJIbTara,

Ha 3/1eKmpuuecKylo nNposoouMOCmb. TOHATUS ¥ OOBSICHATDH u COCTaBJISIIOT TUIaH U

,ZIGUJ#C@HU@ UOHO8 8 3/1eKMpU4YeCKoM TpUYUHY CaMOO6pa30BaH aJITOPUTM I,Z[EEI\/’ICTBI/II\/’I

nose. 3JIEKTPOIIPOBOJHOCTH nto. Pa3BuBaTh Ilo3HaBaTe/1bHBIE:
BOJHBIX PAaCTBOPOB KOMMYHHUKATHUBH CdAMOCTOSATE/IbHO

JlemoncmpayuonHbiii onbim Ne5 | CONel, KHC/IOT U yio BBIJIE/IIOT
jesioueil. KOMITETEHTHOCT ~ ()OPMYJIMPYIOT




«3n1eKmpoaumsl u

b, YMeHUe

T103HaBaTeJbHYIO 1ieflb,
WCII0JTB3YS 0bIue

He3/1eKmpo/umbl» yBaKaTb MHYIO
TOUKY 3peHHsI TIpUEMBI pelleHUs
pu 3amay
obCyXIeHUH KoMMyHUKaTHBHBIE:
Tpo0JIeEMBI. KonTposb u orjeHka
JleficTBUIA TTapTHepa
10.| B JIeKTPOJIATHUeCKast 3HaThb ompejeneHus dopmupoBaTh PerynsaTuBHbIE: 87 PeakTuBeI 1
[MCCOLIMALIAST KUCJIOT , Lje/ioueli | MOHATHH «KHCnoTay, OTBETCTBEHHOE  CTaBsIT yueOHYIO XUMUUECKOoe
N «OCHOBaHHE», «COJb» C | OTHOILEHHE K 3ajiauy, OMpe/esisitoT obopyoBaHye
1 conen. TOUKH 3peHUus] TeopHH YUeHHUIO, T10C/1eJ0BaTeIbHOCTD PeakTuBBI
3J1eKTPOJIMTUIECKON TOTOBHOCTh TIPOMEKYTOYHBIX Lieseit XUMHUYecKoe
JuccoLyalii. YMeThb CTIOCOGHOCTL K C yUeTOM KOHKPETHOTO obopyzoBaHre
00BSICHATL 001IHEe CaMOpa3BUTUI0  pe3yJIbTara,
CBOMCTBa KHUCJIOTHBIX u COCTaBJISIFOT I1/1aH U
WIIIeJIOYHBIX PAacTBOPOB camMoo6pa3oBaH  aJITOPUTM JIeHCTBUMA
HaJuyueM B HUX HOHOB | HIO. ITo3HaBaTenbHbBIE:
BOZIOpPOZa U TUPOKCHJ- CaMOCTOSITeNTbHO
HMOHOB COOTBETCTBEHHO, a BBIZIEJISIFOT
TaKKe COCTaBJ/ISThb hopmynupyroT
ypaBHEeHUsI T103HaBaTe/bHYIO 1ieJib,
3/1eKTPOSIUTUYECKON UCMOb3ys o01me
JAWCCOLMalMKi KUCIOT, TIpUeMbI pellieHust
OCHOBAaHUM U COJeM. 3a/1a4
KoMMmyHHKaTHBHBIE:
KonTposs u onjenka
JleficTBUiA TTapTHepa
11. | CunmbHbIe U ciabnie 3HaTh ompefeneHus ®opmHpoBath PerynaTUBHBIE: 88 Hatumnk
3J/IeKTPOJIATBL. TOHATHH «CTereHb OTBETCTBEHHOE  CTaBAT y4eOHYIO 3/IeKTPO-
Jla6opamopHiii onbim Ne 4 3JIeKTPOJIMTUIECKON OTHOLIIeHHE K 3a7iauy, OrpeJesisitoT TIPOBOJHOCTH
6 ) [IUCCOLIUAIINNY, «CUJIbHBIE | YUEHUIO, 10C/1e0BaTe/IbHOCTh
«CunbHbie u cabble sn1ex 3/1eKTPOJIUTHI», TOTOBHOCTh U TIPOMEXXYTOUHBIX Lieiel

mpoaumbL»

«C/1a0b1e3TIeKTPOTUTBI».
[ToHMMaThL pasHULYY
MeXy CWIbHBIMU U
c1abbIMU 3/71eKTPOIUTaMU

CIOCOOHOCTh K
CaMOpa3BUTHIO
u
camoobpa3oBaH
HI0.

C y4eTOM KOHKPeTHOI O
pesyJbTaTa,
COCTaBJISIFOT I/1aH U
anropuTM JencTBUi
ITo3HaBaTebHBIE:
CaMOCTOSITe/IbHO
BBIZIEISTIOT
thopmynupyroT
[103HaBaTe/IbHYIO 1iefb,
WCIIO/b3ys 0bIIHe
TIPUEeMBI peleHust
3azia4y
KoMMyHHKaTHBHBIE:
KoHTposib 1 oLieHKa
JleficTBUIA TapTHepa




12. Peaxijy HOHHOrO OOMeHa. 3HaThb ornpefiesieHue dopmMupoBaTh ITo3HaBaTe/IbHbIE: 89 HaTunk
Ja6opamopHbiii onsim Ne 5 peakiyii IOHHOTO OOMeHa, | MUPOBO33peHHe, CaMOCTOSITeTTbHO 3JIeKTPO-
«B3aumodeiicmeue 2udpokcuda YCJIOBUSI UX TIPOTEKaHHWs. | COOTBETCTBYIOI]  BBIZE/ISIOT TPOBOAHOCTH,
Gapusi ¢ cepHoii Kuc0moiD» YMeTb COCTaBNATh ) ee tdhopmynrpyroT [no3aTop obbEMa
ToaroTosKa k TUA TOJTHbIE W COKpALEHHBIE | COBDEMEHHOMY  TI03HABaTe/bHYO LeJb, JKUJKOCTH, OF0-

VIOHHbBIE ypaBHEHUs YPOBHIO UCMOb3ys 0011e peTka
HeoOpaTUMbBIX pPeaklUi U | Pa3BUTHUS TIPUEMBI PeLleHusT
Pa3bSICHATh UXCYLIHOCTb, | HAYKH, 3amay
TIPUBOJIUTH TIPUMEPHI KOMMYHHUKaTUBH KOMMYyHHKaTHBHbIE:
peaKkiMii MOHHOTO yio KoHTposib U OLIeHKa
oOMeHa, WAyLUX [0 KOMIIETEeHTHOCT  JIefiCTBUM MapTHepa
KOHIJa. b U yBaXeHUE

K WHOU TOUKe

3peHus TMpu

obcyxaeHnn

pe3y/bTaToB

BBITIOJTHEHHOM

paboThl.

13. Peakiiun HOHHOTO oOMeHa. YMeTb NpHMeHSTh Pa3BuBaTh PerynsiTuBHbIE: MOBTOPUTH| JlaTumk
JlaGopamopHbiii onbim Ne@Peaxyuu | TEOPETHUECKHE 3HAHNS yMeHust OCYLL[ECTBJEHI-OT 89 3JIeKTPO-
obmena MeNcdy pacmeopamu | Ha MPAKTHKE, OOBSCHATH | OLIEHUBATh TIOLIAroBbId KOHTPOJTb TIPOBOJHOCTH
anekmpoaumoe. pe3y/ibTaThl TIPOBO/IUMBIX | CUTYALUI0 U T0 pe3yJbTaTy
JlaGopamopHpiii onbtm Ne 7 | OTPITOB, XapaKTEPU30BATL | OMEPATUBHO ITo3HaBaTeIbHBIE:

«O6pasosanue coneii ammMoHus» YC/IOBHS NIPOTeKaHHS TIPUHUMATh CTposT peueBoe
TojroToska k TVA peakuii B pacTBOpax pelLIeHwe, BBICKa3bIBaHUe B 5
3JIEKTPOJIUTOB 710 KOHIIA. | HAXOJUTh YCTHOM U MTUCbMEHHOM
aZieKBaTHbIe tdhopme
CrocobbI KoMMyHHKaTHBHbIE:
B3aUMOJIEWCTBY  YUWTHIBAIOT pa3Hble
ac MHEHHUS ¥ CTPEMSITCS K
OJJHOK/IACCHWKA  KOOpAWHALUN
MU BO BpeMsi Pa3/IMUHBIX TIO3ULNI B
TIPOBe/IeHUS COTpY/IHUUECTBe
TpaKTUUeCcKon
paboThl.
14. Ipakmuueckas paﬁoma No3. | YMmeTb 0oCylLL[eCTB/ISITh PopMHpOBaTh PerynsaTuBHbIE: PeakTrBbI 1
«Pewenue XUMHYeCKHe OTBITHI Ha MHUPOBO33peHHe,  CTaBAT yueOHYIO XIgMH‘IeCKoe
3 3HaHUe KayeCTBeHHBIX COOTBETCTBYIOL  3a/jauy, ONPe/ie/IsIoT 0bopyAoBaH1e
IKCNEPUMEHMA/IbHBIX 3A0at HA peakLuii; COCTaB/sSTh ee T10C/1e/J0BaTeTbHOCTD
onpede/sieHue  KAMUOHO8 U | rommpie u COKpaIIEHHBIe | COBPEMEHHOMY  NTPOMEKYTOUHBIX Le/Iel
aHuoHoe»Th VIOHHBbIE ypDaBHEHUS YPOBHIO C yueTOM KOHKDETHOTO
HeoOpaTUMbBIX peaklUd U | pa3BUTHS pe3yJibTara,
Pa3bICHATh WX CYLIHOCTb. | HAayKH, COCTaBJISIIOT T/IaH U
XapakTepu30BaTh KOMMYHUKATHUBH ~ a/lTOPUTM JIeHCTBUHN
YCJIOBUSI TeUeHUsI yio ITo3HaBaTe/bHbIE:
peakimi, UAYIUX 70 KOMITETEHTHOCT ~ CAMOCTOSITE/TBHO
KOHIIa, B pacTBOpax b U YBOKEHWE  BBIJEJSIOT




3JIEKTPOJIUTOB.

K WHOHU TOUKe
3peHus Tpu

¢dhopmynrpyroT
TI03HaBaTe/IbHYIO LieJib,

o6Cy>KIeHUH WCTOMb3yst o01me
pe3y/bTaToB TIPUEMBI peleHust
BBITTOJTHEHHOM 3a/1au
paboThl. KoMmmyHHKaTHBHBIE:
KoHTposib 1 oLleHKa
JleficTBUIA TapTHepa
15. T'uoponus cosell. 3HaThb OmnpejeeHue ®opMHpOBaTh PerynsaTuBHbIe: 8§10 PeakTuBbI U
Tloaroroeka k TUA TUIPO/iU3a COjiell. YMeTh | OTBETCTBEHHOE  BHOCST HEOOXOAUMbIe XUMUUECKoe
OTIpeJiesIsiTb XapakTep OTHOLIIeHHe K KODPEKTUBHI B JlefiCTBHE obopyoBaHue
CpeZibl PacTBOPOB COJeH | y4YeHHIo, T10C/Ie ero 3aBepIIeHus]
10 KX COCTaBy. TOTOBHOCTh U Ha OCHOBE €ro U yJeTa
CNocoOHOCTh K XapakTepa CZie/laHHbIX
CaMOpasBUTHUIO  OMIMOOK.
u Ilo3HaBaTe/bHBIE:
camo06pa3oBaH  CTPOSIT PEUEBOE
HI0. BbICKa3bIBaHUe B YCTHOMU
U MUCbMeHHOU dopMe
KoMMmyHHKaTHBHBIE:
KOHTDPOJIUPYIOT
JlefiCTBUSI MapTHepa
16. Ipakmuueckasn pa60ma No4, YMeTb NpPUMEHSITh PasBuBats PerynsiTuBHbIE: IToBTOpUTH PeakTvBBLI U
PeweHue TeopeTHUeCcKre 3HaHUs YMeHust Ocy1iecTBsItOT 1o XUMHUYeCcKoe
Ha MpaKTHUKe, OOBIACHATh | OLIEHUBATh TIOLIAroBbIA KOHTPOJTb yuebHUKY | 0bopygoBaHue
KCNEpUMEHMAIbHbIX 3a0a4 no pe3y/bTaTbl TIPOBOJIMMBIX | CUTYaLMIO0 U T10 pe3yJbTaTy MaTepHasn
meme «3/1eKMpoAUMuUYecKas OTIBITOB, XapaKTepU30BaTh| OMEPaTUBHO Io3HaBaTe/IbLHbIE: rnasbl 1.
ouccoyuayus». Tb YCJIOBUSI TIPOTEKaHUS TIPUHUMaTh CTposT peueBoe
peakLyii B pacTBOpax peliieHue, BBICKa3bIBaHME B
3JIEKTPOJIMTOB ZI0 KOHLIA. | HAXOJWUTh YCTHOW ¥ TUCbMEHHOU
aZleKBaTHbIe tdhopme
Croco6bl KoMMyHHKaTHBHBIE:
B3aUMOJENCTBM  YUUTHIBAIOT pa3HbIe
1 c MHEHUS U CTPEMSITCS K
OJIHOK/IaCCHUKA  KOOpJWHALUA
MU BO BpeMs pas3/MYHbIX MO3ULIUHN B
TIpOBe/IeHUS COTPY/IHUUECTBe
TIPaKTHUUECKOU
paboThl.
17. | TecToBBII KOHTPOJ/IbNO YMeTb HCII0/Ib30BaTh ®opMHpoBaTh PerynAaTuBHBIE: TTOBTOPUTE
pazdeny «MuorooGpasue NMpUOOpeTEHHBIE 3HAHUA. | OTBETCTBEHHOE OCYII{eCTBIAHOT } 1o
o OTHOIIIeHHE K TIOLIAroBbIA 1 UTOTOBBIA yuebHUKY
XUMHIECKHX peaKm:I’“ B YUeHHUIo, KOHTDOJIb TIO Pe3y/bTaTy Marepuan
IKCIIepuMeHTA/IbHOU XUMHUHN» [OTOBHOCTh M [JIaBBI

CII0OCOOHOCTH K
CaMOpPa3BUTHIO
nu




camoob6pa3oBaH
0.

Pa3pen 2. [IpakTHKYM 110 H3y4YeHHIO CBOVCTB MPOCTHIX BelIeCTB: HEMETA/UIOB M MeTa/VI0B, UX coefHeHUH (394)
Tema 3. Ceoticmea 2an02eH08(5 u)

18. | T"a/loreymr: ¢bu3nueckue u 3HaTh 3aKOHOMEPHOCTH dopmMupoBaTh PerynsiTuBHbIE: 1 8§12 PeakTuBBI U
XUMHUECKIe CBOMCTBA V3MeHeHUs] CBOWCTB LIe/IOCTHO® anaHpr}OT CBOU XUMHUYecKoe
» NeG | 2/'€MeEHTOB B A-rpynmax. | MUDOBO33peHre, /IeHCTBUS B CBSI3U C obopyJoBaHue
Hemorcmp AYUOHHBIL O1bim o YMeTb [aBaTh COOTBETCTBYIOI]  ITOCTaBIEHHOM 3ajaueil 1
dusuueckue ceolicmea 2an02eHO8.
6 . XapaKTepPUCTHUKY ee YCJIOBUSIMU €€ pellieHust
/labopamopHiit onbim 3/IEMEHTOB-TaJIOT€HOB N0 | coBpeMeHHOMY  Ilo3HaBaTe/lbHBIE:
Ne8Pacnosnasanue consiHoll Kucaombl, | yx HonoKeHHo B YPOBHIO CraBAaT 1 OpMy/MPYIOT
x10pudos, 6poMudos, uodudos u tiodd. | pepyoguueckoi TabmLe | pasBATHs Ljes U IpobJieMBl YpoKa
P Y CTPOEHMIO aTOMOB. HayKH. KoMMyHHMKaTHBHbIE:
ApexBaTHO
UCIIO/Ib3YIOT peueBble
cpeAcTBa AJist
3¢ dekTUBHOTO
pelieHus
KOMMYHHUKaTHBHBIX
3a7a4 JINYHOCTHBIE:
Pa3BUBarOT 0CO3HAHHOE
OTHOIIIeHHEe K CBOUM
COOCTBEHHBIM
MIOCTYIKaM
19.| X nop. CBolicTBa U 3HaTh CBOUCTBa XJjiopa ®dopmupoBarb PerynsaTuBHbIe: 1 8§13 Armmapar st
NpYMeHeHHe X/0pa KakK IPOCTOTO BeLIeCTBa. | LIEJIOCTHOe Pasnnuarot c1;10c06 u TIPOBeZIeHUs XU-
TP YMeTb COCTaBMATh U MHpPOBO33peHHe, pe3y/bTaT JelCTBUs MHUECKHX TIpO-
- OOBSICHSITH C TOUKU coorBercTByOl] Ilo3HaBaTenbHbIE: 1teccoB (ATIXP)
Aemoncmpayuontbiu onvim Ne 7 3peHus1 OKHUC/eHUs] U ee BragetoT o6mwum
«H3yueHue d)u3u:4eCKux u BOCCTaHOBJIEHHUSI COBPEMEHHOMY  TPUEMOM pelIeHHst
XUMUYeCKUX C80UCME X/10pa» YPaBHEHUs: peaKwuii, YPOBHIO 3aau
XapaKTepU3YHOLINX pasBUTHUS KoMMyHHKaTHBHbIE:
XUMHYeCKHe CBOMCTBA HayKU. [JoroBapuBarorcsi o
xJjiopa. COBMECTHOU
JlesITeNIbHOCTH, TIPUXO/s
K 00111eMy pelleHHI0
20.| Coe JTUHEHUS Ta/IOT€HOB. 3Hath crmocob moyueHusi | BoCUTBIBATH Ilo3HaBaTe/IbHBIE: 1 8§14 PeakTuBbI U
XJI0pOBOOPO, XJIOPOBOZIOpPOZia B POCCHICKY10 BrnagetoT o61mum XUMHUYECKoe
TTemoHcmpayuoHHbiii onbim Ne8 nagopaTopI/m U yMeTb rpa;x,anCKylo. TIPYEMOM pellleHHs 3a/jay o0opyJoBaHue
TMonyuenue x10posodopoda u cobupatb ero 136 WIeHTUUHOCTE:  KoMMyHHMKaTHBHBIE:
pacmeopetue e2o @ 8ode. Npo6UpKy, Koa0y. YMeTh | MaTprOTH3M, ,HOFOBapI/IBEII-OTCH 0
XapaKTepu30BaTh 7000BE U COBMeCTHOM
TP CBOICTBa XJIOPOBOZOPOJA.| YBaXKeHHe K JlesTeTbHOCTH, TIPUXOAT
OreuecTny, K 001L[eMy pelleHHIO.
YYBCTBO PerynsaTuBHbIe:

TOpPZIOCTH 3a

IlnaHupyror ceou




OTeYeCTBEHHYIO
HayKy.

JIeHiCTBYSA B
COOTBETCTBUU C
TocTaB/eHHOM 3a/jaueil U
YCJIOBUSIMH €€

peanu3aLun
21. IIpakmuueckas paboma Ne 5. 3Hate 001ue U Pa3BuBaTh PeryisiTuBHBIE: IToBTOpM | PeakTuBbI U
Ionyuenue consnoii Kucaompt | "HAVBAAYaTbHbE yMeHuUst OcyLueCTBJEﬂmT Tb § 12- | XUMHUeCKoe
o TE CBOMCTBa COJITHOU OLIeHUBATh TolIaroBbl KOHTPOJIb 15 060py,ELOBaHI/Ie
U usyueHue ee ceoucme. KUCJIOTBL. YMeThb CUTYyaluio 1 TI0 Pe3y/bTaTy
TP OT/INYaTh COJISTHYIO OTepaTHBHO ITo3HaBaTe/nbHbIE:
KUCJIOTY U €€ COJIH OT TIPUHUMATh CrposT peueBoe
JIPYrUX KHUC/IOT W Cojlell. | pelleHue, BbICKa3bIBaHUe B
YMeTb NpUMeHSTh HaXOZAWTb YCTHOM ¥ MUCEMeHHOM
TEOpeTHYecKre 3HaHUS a/leKBaTHbIe ¢dopme
Ha TIPaKTHUKe, OOBSICHATH | CIIOCOOBI KoMMyHHKaTHBHBIE:
pe3y/bTaThl MPOBOAMMBIX | B3aUMOZEHCTBY  YUUTHIBAIOT pasHble
OTIBITOB, XapaKTepU30BaThb| s C MHEeHUsI ¥ CTPeMSITCS K
YCJIOBUSI TIPOTEKaHUsI OJJHOK/IaCCHUKa  KOOpJAWHALMH
peaxLui. MU BO BpeMs Pa3IMYHBIX MIO3ULIMH B
IIpOBe/IeHUS COTpYZHUUECTBE
TPaKTUUeCKON
paboThl.
22. | TlogrotoBka Kk TMA 3akperjieHre 3HaHUN 1 Ymenue K.YYI.
PaCUETHBIX HABLIKOB YU- | ODHEHTHPOBAThCA YMEHHE
col. Ha MOHVMaHHe CaMOCTOSITE/TEHO
YMeHHe peliaTh TUTIOBBIE | MPUYWH yCTleXa B OPraHHW30BbIBaThb
TIPUMEpPbI KOHTPOJILHO- yuebHOM yuebHOe
W3MepUTe/TbHBIX JeATeTbHOCTH B3aUMO/IeHCTBYE B
MaTepuasoB rpyIire
ILYY].
Ywmenue:

* OCYLIEeCTBJISITh aHAIU3
00BEKTOB C
BbIZleJIeHHeM
CYLL|eCTBEHHBIX U
HeCYII[eCTBEeHHBIX
TIPU3HAKOB;

* OCYILECTB/ISITh CUHTE3
KakK COCTaBJIeHUe
11eJIOTO U3 YacTel.
P.YY[.

YMeHusi:
1.0cy1uecTBATH
UTOTOBbIN U

TIOIIIar OBLIM KOHTPOJIb
T10 pe3yJIbTary;

2. AzlekBaTHO
BOCIIPUHUMATD OLIEHKY




YUUTEs;
3. Pa3imuaThk criocob u
pe3yJIbTaT JerCTBUs

Tema 4. Ceolicmea Kuc10poda u cepsl (7 1)

23. KI/ICJ‘IOPO [: TI0JlyueHue 1 3HaTh 3aKOHOMEPHOCTH dopmupoBaTh PerynsaTuBHbIE: 817 PeakTuBbI 1
XUMMWYECKIe CBONCTBA. W3MeHeHUs] CBOMCTB L|e/IOCTHOe T/IaHUPYIOT CBOU XUMUUecKoe
Tlemoncmpayuonnbiii onbim Ne 9. 3/IeMeHTOB B A-TpyIax, | MUpDOBO33peHHe, [1eiiCTBUs B cBABMC o0opyJoBaHHe
«[ToyueHue u cobupaue Kuciopoda é orpefiesieHre TOHSATUS COOTBETCTBYIOLL] I10CTaB/IeHHOH 3ajaueil 1
s1abopamopuu a/lJIOTPOIIMU. YMeTh ee YCJIOBUSIMU €e pellleHusl.

U 3aN0AHeHUe UM 2a30Mempa» JlaBaTb XapaKTepUCTHKY | coBpemMeHHOMY  Ilo3HaBaTe/lbHbIE:
JlaGopamopHbiii onbim Ne9. 3/1eMEHTOB U TIPOCTBIX YPOBHIO CTaBAT U (GOPMYIHPYIOT
«TopeHue cepbi Ha 603dyxe u @ BelLleCTB MO PYIIIbI pasBUTHUS L{esii ¥ 11po6JieMbl ypoKa
Kucsnopooe» KHUCI0pOoJa Mo UX HayKH. KoMMmyHHKaTHBHbIE:
JlaGopamopHbiii onbim Ne10. TOJIOXKEHHIO B aZleKBaTHO UCIOJIB3YIOT
«Topenue cenesa, Medu, MazHus Ha TeprouueckKoi Tabmmre peueBble CpefCTBaA AJIs
6030yXe U 6 KUC10pode» U CTPOEHHUIO aTOMOB. 3¢ deKkTUBHOTO

YMeTb 00BSACHSTH, pelieHust

TOYeMy YHCJIO TTPOCTBIX KOMMYHHKaTHUBHBIX

BeleCTB B HECKOJBKO 3aja4

pa3 IpeBbIIaeT YMCIO0

XUMUYECKUX 3/1eMeHTOB.

24, Cepa. XuMHUueckue CBOMCTBa 3HaTh Qu3NUecKue U ®opmupoBaHre  PeryisiTUBHBIE: PeakTuBbI,
Cepbl. XUMHUYecKue CBOMICTBa 11e/IOCTHOTO Pasnuuator c130c06 u KOJIJIEKLIMH U
TTemMoHCmpayuoHHbiii onbim cepel. YMeTb COCTAB/IATE | MMPOBO33peHH, %QByﬂbTaT JiercTBus XIgMI/I‘—IECKOE

ypaBHeHUs! peakLii, COOTBETCTBYOL] O3HaBaTe/IbHbIEe: obopyzoBaHre
]CVZ ;ZAS;IZZE) ﬁ:ﬁieMga:g;g;ZZlﬁL MO/ TBEP K Jat0IIUX ero Bragetor o61um
N - OKHC/IUTENbHBIE 1 COBPEMEHHOMY  TIPHEMOM pelleHust
cepbl U €€ NpupoOHbIX COeOUHeHULI. BOCCTAHOBHMTE/ILHDIE YPOBHIO sazau
CBOICTBa Cephl, pa3BUTUSA KoMMmyHMKaTHBHBIE: §18
CpaBHMBAaTb CBOWCTBA HayKH. [JoroBapuBaroTcs 0
TIPOCTBIX BeIl|eCTB Cepbl COBMECTHOM
W KHUC/I0pOJa, PasbsSCHATH JLesITeNIbHOCTH, TIPUXO0/
5TU CBOMCTBa B CBeTe K 0011[eMy pelleHHIO.
Tpe/iCTaBIeHui 06
OKHC/TUTE/IbHO-
BOCCTaHOBUTE/bHBIX
TripoLjeccax.
25. CoeUHEHUs CephI: 3Harthk croco6 monyuenusi| POpPMHPOBAaTE  Pery/isaTHBHBIE: 8§19 Armapar st
CepOBOZOPOA, CepoBodOPOdHAst CepoBOJ0poJia B OTBETCTBEHHOE  YUMTHIBAKOT [TPaBUJIO B TIPOBe/|eHNST XH-
Cy b na69paTopHH U ero OTHOLIIeHHE K TI/IaHUPOBAaHUH U MU'eCKHXPeaK-
Kucaoma. Ly A L CBOMCTBa. YMeTb YYeHHUIO, KOHTpOJIe criocoba uuii (AIIXP),
HemoncmpayuorHbitl onbim 3amnuChIBaTh ypaBHEHUS TOTOBHOCTh M peleHust rpu-
Ne1106pasybt npupoOHbIX Cyab@uoos | peakimi, criocobHocTe K ITo3HaBaTe/bHbIE: 6op ais
u cynppamos. XapaKTepU3YIOLX CcamMopasBUTHIO  VICIIO/IB3yIOT MOUCK roJiyve-
JlaGopamopHbiti onbim Nell CBOICTBa CepoOBOZAODPOAA, | U Heo0X0 MO HUsI Fa30B WK
TBKauecmeenHble peakyuu Ha B MOHHOM BH[E, camoobpasoBaH  WH(MOPMALWH IS anmapar Kurmna
TIPOBOJMTH KauyeCTBEHHYIO| WIO. BBITIO/THEHUS YUeOHBIX PeakTHBbI,




CynbuoO-UOHbI 8 pacmeope.

TP /lemoucmpayuoHHbIll onbim
Nel2: «ITosyueHue cepogodopooda
U usyueHue ezo c8olicme».
JIaGopamopHbiii onbim Nel2:
«CuHnme3 cepogodopooa.
KauecmeeHHble peakyuu Ha
€epo8o0opo0 U Cy/abpudbi»

peakuuio Ha Cyabpua-
HOHBI.

3a[jaHU C
HCII0/Ib30BaHHUEM

yuebHOI UTepaTypeI
KomMmMmyHHKaTHUBHBIe:

Koutponupyror

JielicTBUe napTHepa.

KOJI/IEKLIUHU U
XUMHUUECKOe
obopyzoBaHre

26.| Coe JIMHEHUS Cepbl: OKCHJ Cepbl | 3HaTh CBOHCTBA ®dopmupoBarb PerynaTuBHbIE: 820 Anmapar ans
(IV), CepHHCTast KHCIIOTA 1 ee CepHUCTOrO rasa, OTBETCTBEHHOE  YUWTBIBAIOT MPABUJIO B TIPOBE/IeHUsT XU~
CepHUCTOMN UCIOTHI. OTHOLIIeHHe K TJTaHUPOBaHWUHY U MHUeCKHUXpeak-
COJIn. o
. YMeTb COCTaB/IsITh YYeHHIO, KOHTpOJIe criocoba uuii (AIIXP)
Jla6opamopHbiii onsim Ne13TH ypaBHEHUS PeakLyi, TOTOBHOCTh U pelLeHust
KauecmeenHble peakyuu Ha XapaKTepU3yHIIUX criocobHoCcTh K ITo3HaBaTe/bHbIE:
cynbpum- uoHbL 8 pacmeope. CBOWCTBA 3THX BeIeCTB, | CAMOPA3BUTHIO  VICMOMB3YIOT MOWCK
/emoncmpayuonHbili onbim OOBSICHATh TPUUUHY u HeoOX0AUMOi
Ne 13. «H3yueHue ceolicme BBINAaZIeHUs] KUCIOTHBIX camoobpa3oBaH  WHGMOPMALUK /IS
CepHUCMO20 2a3d U cepHUcmoti IOXK7iet, TIPOBO/IUTh WIO, OCHOBBI BBITIOJIHEHUST YUeOHBIX
KUC/10MbD» KaueCTBEHHYI0 DPeakIUi0 | JKOJOTUYeCKOW  3a/jaHui C
Ha Cynb(UT-UOHBL KY/bTYPBI, WCTO/Ib30BaHUEM
COOTBETCTBYIOI]  Y4eOHOM JIUTepaTyphbl
el KoMMyHHKaTHBHbIE:
coBpeMeHHOMY  KoHTposmpytoT
YPOBHIO JielicTBHe TapTHepa.
9KOJIOTUYECKOTO
MBIIIIJIEHUS].
27.| Coe JVHEHUS CePbl: OKCUJ, Cepbl 3HaTh CBOMCTBa dopmuUpoBaTh PerynsiTuBHbIE: 8§21 PeakTuBBI U
(VI), cepHast KHCJIOTa U €€ COJIH. pa30aB/IeHHONW CepHOM OTBeTCTBeHHOe  Pa3nmuarot c1:10c06 " XUMHUYeCcKoe
Tla6opamonHbiii onsim Neld KUCJIOTBL. YMeTh OTHOLIIeHHE K pe3y/bTaT AelCTBUS obopyoBaHue
P P
3aMMChIBaTh ypaBHEHUSI YUeHHIO, IMo3HaBaTe/IbHBIE:
TBKauecmeenHbie peakyuu peaxiLuii, FOTOBHOCTb U BrazieroT o61uM
Hacynbam-uoHbl 6 pacmeope. XapaKTepU3yIOIHUX CIIOCOBHOCTh K TIPMEMOM pelleHHs
TP CBOWCTBa pa30aB/eHHOW | CAMOpa3BUTHIO  3ajau
CepHOHN KUCJIOTHI, U u KoMMyHHKaTHBHBIE:
Pa3bsCHSITh UX B CBETE camoobpa3oBaH  [[oroBapuBaroTCs O
Tpe/iCTaBieHud 00 HI0. COBMECTHOU
3JIEKTPOJIUTUUECKON JIesITeIbHOCTH,
IUCCOLIMAINY U TIPUXOJSAT K 0011eMy
OKHC/TUTENTLHO-
BOCCTaHOBUTE/IBHBIX
Trpolieccax, MpPOBO/UTh
KAueCTBEHHYH) DeakKI[Hio
Ha Cy/b(aT-vOHBL
28. | CpoiicTRa CepHOI 3HaTb CBOMCTBa JIMUHOCTHBIE. PerynsiTuBHBIE: 8§21 PeakTuBbI U
KUC/I0TbLIaGopamopHbiii onbim KOHueilTpHpOBaHHOI?I ®opMupoBaTh anaHpr}OT CBOU XUMHUYeCKoe
CepHOM KUCIOTHI U OTBETCTBEHHOE  [IeICTBUS B obopyoBaHye

Nel5U3yueHue cgolicme cepHoll

criocob eé pasbapiieHusl.

OTHOIIIeHHe K

COOTBETCTBHH C




KUC/10Mbl YMeTb OT/MvaTh YUeHHIO, TIOCTaB/IEHHOM 3a/iaueid
KOHIIEHTPUPOBAHHYIO TOTOBHOCTh U U YC/IOBUSIMU ee
CEepHYIO KHCJIOTY OT CIOCOGHOCTh K peanm3aliin
pa30aBIeHHON, camopasBuThio  ITo3HaBaTe/bHbIE:
yCTaHaB/IMBATh u Bragetot o61um
3aBUCHMOCTb MEXY camMoo0pa3oBaH  MPUEMOM peIleHuUs
CBOMCTBaMU CEpHOM HI0. 3ajau
KUC/IOTBI U eé KoMMyHHKaTHBHbIE:
TpUMeHeHUeM KonTposnupytor
JleficTBUS TapTHepa
29. | Mogroroeka k TNA YMeTb perriarh @®opMHpOBaTE  Pery/siTUBHBIE:
pacuéTHble 3aZjauu TI0 oTtBeTcTBeHHOe  OCyIIeCTBISIOT
YPaBHEHUSIM XMMHUECKUX | OTHOLIeHHe K TIOLIAroBbId KOHTPOJTb
peakLuii ¢ YUEHHUIO, T10 pe3yJ/bTaTy
WCII0/Ib30BaHUEM TOTOBHOCTb M ITo3HaBaTeIbHBIE:
BeIIIeCTB, COZEp’KaluX criocobHOCTh K BrazieroT obumm
OTIpe/IeJIEHHYIO [10JT0 CaMOpa3BUTUIO  TIPUEMOM pelleHust
ripumMeceii. u 3ajau
camoobpasoBaH  KoMMyHHKaTHBHbIE:
17108 KoHTponupytot
JIeCTBUs TapTHepa.
Tema 5. Ceoticmea azoma u ¢pocgopa (9 u)
30. | AsoT: busnueckue u YMeTh xapakTepu3oBath | ©OpPMHUpPOBATh Pery/isiTUBHBIE: §23
XUMUYECKIe CBONCTBA. XUMUYECKUE 3JIEMEHThI 11e/IOCTHOE [T1aHupyroT CBOU
Ha OCHOBAHUM WX MHUPOBO33pEHUe,  [IeHCTBUS B CBSI3U C
TI0JIOXKEHUS] B COOTBETCTBYIOI]  [TOCTaBJIEHHOM 3aJjaueii 1
TIepUOJNUYecKoil cucTeme | ee YCJIOBUSIMM €€ pelLleHusl.
Y CTPOEHHUSI UX aTOMOB. | coBpeMeHHOMY  Ilo3HaBaTe/bHBIE:
3HaTh CBOMCTBa asoTa. YPOBHIO CraBsT ¥ GOpPMYJIMPYIOT
YMeTb 0OBACHATDH pa3BUTHUS Liey v IpobJIeMbl YpOKa
TIPUYMHY XUMHUUECKOH HayKd, U KoMMyHHKaTHBHbIE:
VHEepPTHOCTH a30Ta, KOMMYHHUKAaTHUBH  AJIeKBaTHO HUCTIONB3YIOT
COCTaBJISITb YpaBHEHUs! yi0 peueBble CPeZCTBA IS
XUMUYECKUX peakLui, KOMIIETEeHTHOCT  3((eKTUBHOTO peleHus
XapaKTepU3YIOIUX bBOOLUIEHUM U  KOMMYHHUKaTUBHBIX
XUMUYeCKHe CBOMCTBa COTPY/IHUUECTBe 33/l
as3oTa, ¥ Pa3bIACHATh UX | CO
C TOYKMW 3peHusi CBEPCTHUKAMH.
TIpeJICTaBIeHUI 00
OKHC/TUTE/TLHO-
BOCCTAaHOBUTE/IbHBIX
TipoIieccax.
31. | AMMMaK. 3HaThb MeXaHU3M ®opMHpoBaTh PerynsaTuBHbIe: 8§24 JaTunk
JTeMOHCMpayuoHHbiii onbtm Nel4 obpa3oBaHus MOHA LIe/IOCTHOE HJ'IVEIHI/Ipy}OT CBOU 3JIeKTPO-
aMMOHUs1, XUMUYeCKHe MHPOBO33peHUe,  [IeHCTBUS B CBSI3U C TIPOBOJHOCTH

TH Ilonyuenue ammuaka u e20




pacmeopeHue 8 gode. CBOIiCTBA aMMHMaka. COOTBETCTBYIOL  ITI0CTaBJ/IeHHOM 3afiaueil 1
JlabopamopHbilti onbim Ne 16 | YMeTb COCTaB/sTh ee YC/IOBUSIMU €€ PeIlleHHs.
«OCHOGHBIe CeoliIcmed AMMUdKa» | YPaBHEHUs peakLiui, coBpeMeHHOMy  Ilo3HaBartesbHbIe:
XapaKTepU3YIOIUX YPOBHIO CraBsT ¥ GOPMYJIPYIOT
XUMHYeCKHe CBOMCTBa pas3BUTHUS 1je/ U Ipo6JieMBl YpoKa
amMMyaka, M pa3bsiCHSATh HayKHU. KoMmmyHHKaTHBHBIE:
WX C TOYKU 3peHUs Kontponupytot
TnipeficTaBneHui 06 JielicTBUs apTHepa
/IeKTPOSIUTUYECKON
Juccolyald U
OKMC/TUTE/IbHO-
BOCCTaHOBHUTEBbHBIX
rpoljeccax.
32. Ipakmuueckasn pa6oma Ne 6. Ymetb nosy4arb PopMHpOBaTh PerynsiTuBHbIE: §25 PeakTuBbl U
IonyueHue ammuaxa, aMMHaK peakLyen KOMMYHHKAaTHBH anaHpr}OT CBOU XUMUYecKoe
o TE HOHHOro 0OMeHa U yio JLeVICTBYS B CBSI3U C obopyJoBaHue
usyueHue ezo ceoucme. JIOKa3bIBaTb OINBITHBIM KOMIIETEHTHOCT ~ TI0CTaB/IeHHOM 3a/jaueil 1
TP MyTéM, 4To CcOOpaHHBIM | b B 0OLeHHU YCJIOBUSIMU €e pellleHusl.
ra3 — aMMMaK, u ITo3HaBaTenbHbIE:
aHa/IM31poBaTh cotpyAHuuectBe CTaBAT U (GOPMYIUPYIOT
pe3y/bTaThl OMBITOB U co e/ U IpobJieMBl ypoKa
Jenats obobiiaromye CBEpPCTHUKaMHU KommyHHKaTHBHBIE:
BbIBO/BI. B TIpoLjecce AJleKBaTHO UCIIO/Ib3YIOT
yuebHO- peueBble CpeZCTBa 15
ncciefiopatesisC  3Q(eKTUBHOTO perleHust
KoM KOMMYHHMKaTHUBHBIX
JesITeNIbHOCTH. 3aza4y
33. | Com aMMOHUS. 3HaTh KaueCTBEHHYIO ®opMupoBaTh PerynsaTuBHbIe: 8§26 PeakTHBbI 1
Jla6opamopHtii onvim Ne17 T peakLuio Ha WOH KOMMYHUKaTHUBH HJ'IVEIHI/Ipy}OT CBOU XUMHUYeCcKoe
Bsaumodeiicmeue coneii ammonus co| AMMOHHA. YMeTb yI0 ACHCTBUA B CBASU C o0opyJoBaHue
wenouamu COCTAB/ATL ypaBHeHHs KOMIIeTEHTHOCT  TI0CTaB/IeHHOM 3a/iaueit
TP XUMUYeCKUX peakLii, b B 001leHun 1 YCIIOBUSIMU ee
XapaKTepU3yHoIUX u pelleHusl.
XUMUYecKue CBOHCTBa coTpypHuuectse Ilo3HaBaTe/bHbBIE:
coJjieli aMMOHUS, U co CraBsT 1
Pa3bsCHATh X B CBeTe CBEPCTHUKaMH (hopmMynmUpyIOT Lesu U
ripe/JiCTaB/IeHU 00 B TIpoLjecce 1pobJieMbl ypoKa
3/1eKTPOJIUTUYECKOH yuebHoO- KomMmyHHKaTHBHbIE:
JIACCOLIMALVH. ncciefopartensc  KoHTpompyroT
KOU JleMCTBYA NapTHepa
JeATe/IbHOCTH.
34.| A30THast KUC/IOTA. 3HaThb CTpOeHue ®opmupoBath PerynaTuBHbIE: § 27 Tepmope3sucTop
JTeMOHCMPAyUOHHbIe ONbIMbl MOJIeKyJIbl a30THOU L|e/IOCTHOe YUUTHIBAIOT NIPaBUJIO B HBI JaTUMK
NeNe15-17: «ITonyueHue okcuda KHUC/IOTBHL. YMeTb MHPOBO33peHue, TJIAHWPOBaHWU U TeMITepaTyphbl,
azoma (IV) u uzyuenue ezo OOBSICHAATH, YeMY PaBHBI | COOTBETCTBYIOL] KOHTpOJe Criocoda JaTuuk pH,
BaJIeHTHOCTb aToMa as30Ta| ee pelieHust JaTunK

ceoticme»; «OKuc/aeHue okcuoa




azoma (II) do okcuda azoma U ero CTelleHb OKWCJIeHWsI| COBPEMEHHOMY  Pas/IMyaloT criocob u 3JIEKTPOIIPOBO/,
(IV)»; «B3aumoodeticmaeue okcuda | B MoOeKyse a30THOM YPOBHIO pe3y/bTaTr ,E[eI‘/JICTBI/IH HOCTH, arrmnapar
azoma (IV) ¢ 80doii u KHCJIOTBL. YMeTh pasBUTUSA ITo3HaBaTenbHbIE: [JJ151 IPOBeJleHUs]
KUC10p0doMm, noyueHue azommoii | COCTAB/IATE YpaBHEHHA HayKH. MCIIONB3YIOT MOUCK XUMHUECKHX
XUMHUUECKUX DPeakIuH, HeoOX0AUMOM peakui
KUuc/10mbi»
JIeKaIllUX B OCHOBE uHbopMarK Jj1st (AIIXP),
TIPOU3BO/ICTBA a30THOM BBITOJIHEHHUST YUeOHbIX MarHuTHast
KUCJIOTBI, W Pa3bsCHATD 3aZlaHuH C MeIlanKa
3aKOHOMEPHOCTH WX WCIT0JTb30BaHHUEM
MIpOTEeKaHUs. yueOHOM TUTepaTyphl,
KoMMyHHKaTHBHbIE:
KOHTDOJIUPYIOT
JleiCTBHe TlapTHepa
JIOTOBapHBAKOTCS O
COBMECTHOM
JesTe/TbHOCTH,
MIPUXOJAT K 001IemMy
PELIeHHI0
35. | OKuUC/IUTe/ILHBIE CBOMCTBA 3HaTh OKWUC/IUTEeIbHbIE PopMHpOBaTh PerynsiTuBHbIE: 827 PeakTuBBI U
A30THOM KUC/IOTLI CBOWCTBa a30THOM 1|e/IOCTHOE MUIaHUPYIOT CBOM XUMHUYeCKoe
Ta6 - KUC/IOTBL. YMETb MHPOBO33peHHe,  [1eHCTBUS B obopyzoBaHre
abopamopHbiU onbim
- COCTaBJISITb YPaBHEHUsI COOTBETCTBYIOI] COOTBETCTBHUHM C
N918°H3¥ YeHue ceoucms peakiii Mexay ee TOCTaB/eHHOM 3a/jaueit
a30mHOU Kuc/10mbl paszbaBieHHOM | COBDEMEHHOMY U yC/IOBUSIMH ee
KOHLIeHTPUPOBaHHON YPOBHIO peanu3aLun
a30THON KHUCIOTOM U pasBUTHSA ITo3HaBaTe/bHBIE:
MeTaaMu, OOBSICHATE MX| HayKH. BJIaZIel0T 00IIUM
B CBeTe TMpe/CTaB/IeHUN TIPUEMOM peIlleHuUsT
00 OKUC/IUTEeBbHO- 3azay
BOCCTaHOBUTE/TbHBIX KoMMyHUKaTHBHBIE:
npoLieccax. KOHTDOJIPYIOT
JIeMCTBYSI TTapTHEpa
36. | Coyin a30THOM KMCJIOTBI — 3HaTb KaueCTBEHHYIO dopmMHpoBaTh PerynsaTuBHbIe: 8§28 Hatumk
HUTpATBL peakLMi0 Ha HUTpAT- LIe/IOCTHOE TUIRHUPYIOT CBOM 3JIEKTPOTIPOBO/,
TTemoncmpayuommbiii onbum Ne18 VIOHBL YMETIi OT/INYaTh | MMPOBO33DEHHe, [IeHCTBUS B HOCTH
CO/MM a30THOM KHUCJIOTBI | COOTBETCTBYIOL] COOTBETCTBHU C
TBOO6pazybi npupodHbix Humpamos | o XJIOPUJIOB, CyIL(AToB, | ee MOCTaB/IeHHOM 3ajaueli
u ¢ocpamoe. Cymb(GUI0B U CYILQUTOR. | COBPEMEHHOMY W YC/IOBHSMHM €€
JlabopamopHbiii onbim Ne19TH YMeTh COCTaB/IATH YPOBHIO peanusain
O3Hakom/ieHue ¢ a30MHbIMU U ypaBHeHUsT peakIui pasBUTHS ITo3HaBaTenbHbIE:
ocgopHbimu yoobpeHuamu. pas/ioKeHUs: HUTPATOB. HayKd, U B/IaZIEI0T 0BIUM
JIaGopamopHbiii onbim Ne 20 OCHOBBI MPUEMOM DEIIeHHS
«OnpedeneHue aMmMuayHoll JKOJIOTMUEeCKOH  3azau
ce/iumpbl U MOY€8UHbBL» KYJ/IbTypBI. KommyHHMKaTHBHEIe:
KOHTPOJIMPYIOT
JelCTBUS MapTHepa
37. | ®ochop. CoequnenHvist 3HaTh a/UIOTPOIIHbIE ®dopmupoBaTth PerynaTuBHbBIE: § 29, § 30 | PeakTuBn! 1




docdopa: okcua dhocdopa (V),
opTodochopHast KUC/IOTa U ee
com. @ochopHbie yaobpeHus
Hemorcmpayuonubiii onbim Ne19

moaudukaimu docdopa,
CBolicTBa 6e/10ro u
KpacHoro docdopa. YMeThb
COCTaBJISITh YPaBHEHUSI

OTBETCTBEHHOE
OTHOILIEHHE K
YUeHHIo,
TOTOBHOCTh |

TJIAHUPYIOT CBOU
JIeNCTBUS B CBS3U C
TOCTaB/AeHHOM 3a/jaueit
U YCJIOBUSIMU €€

XuMpueckoe
obopyoBaHye

XUMHUECKUX PeaKLyi, CrIocCOGHOCTh K PeIleHust
TBO6pazyst kpacHozo ¢ocgopa, XapaKTepU3yIOLIIX camopasBuTUI0  Ilo3HaBaTe/bHBIE:
okcuda gocgopa (V), npupodHbix cBoiicTBa docdopa. u CTaBAT U (POPMYJIUPYIOT
¢pocpamos. caMooOpa3oBaH  1|e/Id U TIPOGIEMBI
JlabopamopHbiii onbim HI0. ypoka
Ne21Tbh«I'openue cepwi u pocpopa KoMmyHHKaTHBHBIE:
Ha o3dyxe U 6 KUc/10pooe» a/1eKBaTHO MCIIO/Ib3YI0T
Jla6opamopHbiii onstm Ne22Th PEUEBBIE CPE/CTBA /I
3¢ dekTUBHOTO
TB. O3nakomaenue ¢ a30mHbIMU U pemerms
dochopHbiMu yOobpeHusMU. KOMMYHUKATHBHBIX
3apau
38. | TMogroroeka k T'MA YMeTb COCTaB/IsATh ®opMHUpOBaTh PerynsaTuBHbIe:
yPpaBHEHHUSI PeakLi, KOMMYHHUKATHBH IUIAaHUPYIOT CBOU
XapaKTepU3yHOLINX VIO JIeliCTBUSI B CBSI3U C
XUMHUYeCcKHe CBOWCTBa KOMIIETEHTHOCT ~ ITI0CTaBJIeHHOM 3a/iaueii
¢doctopa, okcuza b B 00IeHnH U YCJIOBUSIMU ee
¢docdopa(V) udochopHoii| u pelleHust
KUCJIOTBI, U pa3bsICHATbL | COTpyAHUYecTBe Ilo3HaBaTe/bHbIE:
UX B CBeTe co CTaBAT ¥ (HOPMYJIUPYIOT
Tipe/iCTaBIeHUH 00 CBePCTHUKaMHU Lie/d 1 TIpo6IeMbl
3JIeKTPOJIUTUUECKOH B MpoLiecce ypoOKa
JUCCOLMalui 1 yue6GHOI KoMMmyHuKaTHBHBIE:
OKUC/TUTE/IEHO- JiesATeIbHOCTH. a/leKBaTHO UCTIONB3YIOT
BOCCTaHOBUTEJIBHBIX peueBbIe CPeAICTBA IS
rpoLieccax, NMpOBOJAUTh 3¢ dekTUBHOTO
KaueCTBEHHYIO Peakluio peLIeHus
Ha ¢ocdar-1oHbL. KOMMYHHUKaTHBHBIX
[ToHuMaThL 3HaueHHe 3a71a4
MUHepa/ibHbIX yA00peHui
JI7IsT pacTeHWi.
Tema 6. Ceolicmea yznepoda u KpemHus (7 1)
39.| Vr nepof, usnueckre Ymerp xapakrepusoBaTb | dopmupoBarh PerynsaTuBHbIE: §31-8
cBoiicTBa. An1omponust XUMUYECKUE 3/1eMEeHThI L1eJIOCTHOE T7IAHAPYIOT CBOU 32
. IVA-rpynnsl Ha MHPOBO33peHUe,  [IeMCTBUS B CBSI3U C
yenepoda: aamas, epacpum, OCHOBAHUM HUX COOTBETCTBYIOL|  TIOCTaBJ/IeHHOH 3afiaueii
KapOUuH, yiepeHbi. TOJIOXKEHHS B ee U YCJIOBUSIMH ee
XUMHUeCcKrde CBOICTBa TePUOANYECKON CUCTeMe COBpPEMEHHOMY peleHus;
yriepoja. Y CTPOEHHS] X aTOMOB. | YPOBHIO Pa3IMyaroT Crocod u
JTeMOHCMPAYUOHHBII ONnbIm VmeTb mipezcTaBieHre 06| pa3BUTHS pe3yJibTaT AeHCTBUS
Ne20TBModenu kpucmaniuueckux aJIIOTPOTTHBIX HayKH, H Ilo3HaBaTebHbIE:
MOZUGUKALUSIX YIJIepoia. | KOMMYHUKAaTHBH — CTaBAT U (JOPMYTUPYIOT

pewémoK aamasa u 2pacgpuma.




3HaTh CBOMCTBa IIPOCTOTO
BellecTBa yrjs, UMeThb
Tpe/icTaBieHue 00
azicopbiun. YmeTthb
COCTaBJISATh ypaBHEHUsI
XUMUUECKUX peakLui,
XapaKTepUsyroLux
XUMUYeCKUe CBOMCTBa
yriepoja Kak
BOCCTAHOBUTe/ISI U KadK
OKUHC/IUTeJIsd.

yi0
KOMIIETEeHTHOCT
b B 0OIeHUH
co
CBEPCTHUKAMH.
®opMHpOBaTh
OTBETCTBEHHOE
OTHOLIIeHHE K
YUEHHUIO,
TOTOBHOCTh U
CNOCOOHOCTh K

L[eJT ¥ Tpo6JIeMBI
YPOKa;

BJIA/IFOT OOIIM
TIPUEMOM peLlIeHus]
3amay
KoMMyHHKaTHBHBIE:
a/IeKBaTHO UCTIONB3YIOT
peueBble CpefiCTBa ISl
3¢ dekTUBHOTO
peLIeHus
KOMMYHHUKaTHBHBIX

CaMOpPAa3BUTHIO  3ajjau; JOTOBapUBAIOTCS
u 0 COBMECTHOM
camMoo0pa30oBaH  /1eSTeJIbHOCTH MO
HI0. PYKOBOJICTBOM YUHTeIsI
40. Oxkcubl yrjepoga. YFapHLIﬁ u 3Hath cBoiicTBa okcuza | ®opmypoBaTh PerynsaTuBHbIe: §33-8 Jatuuk
VIJIEKUC/IBIA Tasbl. YTO/IbHAS yraepoga(lVv), KOMMYHUKAaTUBH YUYMTBIBAIOT [IPaBUJIO B 35 371eKTpO-
KayeCTBEHHYIO PEaKLHI0 | VIO TJIaHUPOBaHUU U TIPOBOJIHOCTH,
KHC/I0Ta, KapOOHATBI g
. Ha yIJIeKUC/IBIN ra3. YMeTh| KOMIIETEHTHOCT — KOHTpOJIe criocoba MarHuTHasi Me-
AemoncmpayuorHbli onvim [l0Ka3bIBaTh XapakTep b B 00I{eHUH pelleHus I1aKa, npubop
Ne21TBO6pasybi npupodHbix OKCH/a, 3aluchiBaTh u KoMMyHHKaTHBHbBIE: JUISL TIOJIyYeHust
KapboHamos u CuAUKAmos. yPaBHEHHUS PeakLi, COTPYAHUUECTBE KOHTPOJIUPYIOT eliCTBUE ra3oB WM ara-
JlaGopamopHbiii onbim XapaKTepU3YHOLINX co rapTHepa. parKurma
Ne23TETE. KauecrBenHasi peakisi | CBOWCTBA KHC/IOTHBIX CBEDPCTHUKaMU.  Pery/isiTUBHbIE:
Ha YIVIEKUC/BIA Tas3. OKCH/I0B.3HaTh CBOMCTBA Pa3IMyaroT Crocod u
JlaGopamopHbiii onvtm Ne24TB. YTONbHON KHUC/IOTHI pe3yJibTaT AeHCTBUS
KauecTBeHHas peakiyis Ha KapBoHaT- YMeTb CcOCTaBJIATh 5 ITo3HaBaTe/1bHBIE:
JIOH. yPaBHEHHUS peakLi, BJIaJIel0T 00IIUM
« XapaKTepu3 WX TIPYEeMOM pelLleHus 3a/1ay
JlaGop amopyblu onbim Ne 25 leZBpaHI;EHI}/II}eO Hljap60HaTOB KPOMMyHI/l];:(aTPIBHbIet
«B3aumodeiicmeue u3zeecm- B T'MfIPOKapOOHATBI U JIOTOBApUBAKOTCS O
K0@0li 800blI C y2/1eKUC/IbLM 00paTHO, TIPOBOJAUTH COBMeCTHOU
2a3om» KayeCTBEHHYIO peaklhio J1esITeNTbHOCTH, TIPUXOJST
Ha KapbOOHaT-UOHEL. K 0011|eMy pelleHuI0
41. IIpakmuueckas pa6oma Ne7. YMeThb nonyyats U PasBuBath PerynaTuBHbIe: § 36 PeakTuBbI U
«IToyuenue okcuda yznepoda cobupaTh OKCH[ YMeHHUs OCYLeCTB/ISIOT XUMHUECKOe
T . yrnepoga(IV) B OLIeHHBATh TIOLIAaTOBLIN KOHTPOJTb obopyaoBaHue
(IV) u usyuenue ezo ceoiicme. nabopatopuu 1 CUTYyaluio 1 TI0 Pe3y/bTaTy
Pacnosnaearue kap6oHamoe». JIOKa3bIBaTh Ha/MUuKe OTepaTUBHO ITo3HaBaTenbHbIE:
Th [AHHOTO Ta3a. YMeTb TIPUHUMATh CTPOSIT PEUEBOe
pacrio3HaBaTb COJIU peLIeHkeE, BbICKa3bIBaHHE B
YTOILHOW KHC/IOTHI. HaXO0/IUThb YCTHOM U TTUCHMEHHOU
a/leKBaTHbIe ¢dopme
Croco6bl KoMMyHHKaTHBHBIE:
B3aUMOJIEWCTBY  YUMTHIBAIOT Pa3HbIe
ic MHEHUs ¥ CTPeMSITCS K




OJJHOK/IACCHUKA  KOOpAWHALUN
MH BO BpeMsi Pa3/IMUHBIX MO3ULMH B

TIpOBe/IeHNs COTpY/HUYEeCTBe

TIPaKTHUUECKOU

paboThlI.

42. KpemHuii u e2o0 coeOuHeHus. 3HaTh CBOWCTBA KpeMHUsl, | Pa3BuBathb ITo3HaBaTe/IbHbBIE: 837 PeakTuBbI U
JlemoncmpayuoHHbiii onbim Ne22 | 0KCHAA kpemuus(IV), yMeHUsI BbIOUpatoT HauboJiee 838 XUMUYeCKoe
TB.O6pasysi npupodHbix TIPHUKHY Pasnvuust OLIeHMBAaTh 3¢ deKTUBHBIE CITOCOOBI obopyJoBaHue

(u3nueckux CBOWCTB CUTyaLuio U pellieHus 33/ay,
KapboHamos u CuauKamos.

. BBICIIIMX OKCHJOB oTepaTUBHO KOHTPOJIMPYIOT U
Jla6opamopHbii . yT7eposia ¥ KpeMHUsI. TIPUHUMATh OLIEHMBAIOT TPOL{eCC U
(3aHuMame/1bHbILL) ONbIM Ne YMeThb COCTaB/IATh peliieHue, pe3y/bTaT JesaTelbHOCTH
26 «BblipawjusaHue 8odopocell 8 ypaBHEeHUSI XUMUUECKUX HaxO/IUThb HCIIO/B3YHOT MOUCK
CUNUKAMHOM K/1ee» peaxiuii, aJieKBaTHbIe HeobxouMoi

XapaKTepU3YIOIIKX Crioco6el uH(popMaLyy JJist
CBOWCTBa KpeMHHUH, B3aUMO/IEWCTBY  BBINOIHEHUs] yueOHbIX
oKcuza ac 3aZlaHui ¢
kpemHus(IV).3Hath O/IHOK/IACCHUKA  HCII0/Ib30BAHUEM
CBOWCTBa KpeMHHeBOH MU BO BpeMsi yuebGHOM MuTepaTypsl,
KHUC/IOTB], KaueCTBEHHYIO | NpOBeJeHus BJIaZlel0T O0ILUM
peaklMl0 Ha CW/IMKAaTbl. | CaMOCTOSITeJIbHO TIpMEMOM pellleHUs 3azay
YMeTb COCTaBJISITh ¥ paboThL KommyHHKaTHBHBIE:
ypaBHeHUs] XUMUYeCKUX J,0T0BapUBarOTCs O
peakLuii, pacripefiesieHUM
XapaKTepU3yHIINX dyHKIMM U poneii B
CBOWCTBa KpeMHHEeBOH COBMECTHOM
KHUC/IOTHI U eé coseil. JesITeNIbHOCTH
YUUTHIBAIOT pasHble
MHEeHUST U CTPeMSITCS K
KOOp/IMHALIUN
Pa3/IMUHBIX MTO3ULMHA B
COTpYZHUUYEeCTBe
J,0TOBapUBarOTCs O
COBMECTHOU
JLesITeNIbHOCTH M0,
PYKOBO/CTBOM YUMTe/IsI
43. | TloaroroBka K T'MA 3HaTh CTpoeHHe aTOMOB | ®opmMpoOBaTh PerynsiTuBHbIe:
HEMeTa/I/IOB, U3MeHeHWe | L[eJIOCTHOe BHOCAT He0OX0JMMbIe
CBOWCTB TIPOCTBIX MHPOBO33peHNe, KOPPEeKTHBHI B ZIeHiCTBHe
BellleCTB HEMETA/UIOB M | COOTBETCTBYIOIL] TIOC/Ie erO 3aBeplleHNs
WX COeUHEHUH B ee Ha OCHOBeE €ero yuera
3aBUCHUMOCTH OT 3apsija | COBDEMEHHOMY  C/IeJIaHHBIX OIIHUOOK.
sapa aTOMOB YPOBHIO ITo3HaBaTebHbBIE:
HeMeTal0B. YMeTb pa3BUTHUSA CTpOSAT peueBoe
OOBSICHATH CBOMCTBA HayKd, U BbICKa3bIBaHUE B yCTHOMN
HEMeTaJl/IoB U UX KOMMYHHMKAaTHUBH | MMHMCbMEHHOU (opme
Coe/IMHEHUH B CBeTe yI0 KoMmMyHHKaTHBHBbIE:




Tpe/icTaBieHuH 00 KOMITETEHTHOCT ~ KOPPEKTUDPYIOT
OKUCJTUTENIEHO- bB OOIeHNMM U JelCTBUs apTHepa
BOCCTaHOBUTE/IbHBIX COTpYAHUUECTBE
peakiusax | co
3JIeKTPOJIUTUUECKOU CBEepPCTHUKaMU
[VCCOLMALUK. B Mpotiecce
yueOHOM
JesATe/IbHOCTH.
44. | TloaroTtoeka K 'MA 3HaTh cTpoeHHe aToMOB | dopmMupoBaTh PerynsaTuBHbIC: ITogroro
HEMETa/lJIOB, U3MeHeHWe | LIeJIOCTHOe BHOCST He0OXOMMbIe BUTBCS K
CBOMCTB TIPOCTBIX MHPOBO33pDeHHe, KOPPEKTHUBHI B IefiCTBHE KOHTDOJIb
BEII|eCTB HEMETA//IOB W | COOTBETCTBYIOI  [OCJIE €TO 3aBepLIeHUs HOMY
UX COefiMHEHUH B ee Ha OCHOBE €ero yyeTa TeCTHPOB
3aBUCHMMOCTH OT 3apsija | COBDEMEHHOMY  CJle/laHHBIX OIIMOOK. aHHI0
s/jpa aToMOB YPOBHIO ITo3HaBaTebHbIE:
HEeMeTalI0B. YMeTb pasBUTHS CTPOSIT peueBoe
OOBSICHATEL CBOMCTBA HayKy, U BbICKa3bIBaHUe B YCTHOU
HEMETaJIoB U UX KOMMYHHUKaTHBH U ITUCbMeHHOU dopme
CoeJUHeHUH B CBeTe VIO KoMMyHUKaTHBHBIE:
npe/iCTaB/IeHnui 06 KOMIIETEHTHOCT ~ KOPPEKTHUPYIOT
OKUC/IUTE/IbHO- b B OOIeHUM U JelCTBUs IapTHepa
BOCCTAHOBHUTEJIBHBIX COTPYAHHUUECTBE
peakiysx U co
3JIEKTPOJIUTUUECKOH CBepCTHUKaMU
VCCOLMALUM. B TpoLiecce
yue6GHOI
JesATe/IbHOCTH.
45, KOHTPO JIbHOE TeCTHPOBAaHHe YMeTb UCI0/1b30BaTh dopmMHpoBaTh PeryﬂﬂTHBHble: IToBTOpPH
no nodpasdeny «IIpaKTHKyM NMpUOOpeTEHHBIE 3HAHUA. | OTBETCTBEHHOE OCYILeCTB/ISIOT Th TIO
. OTHOILIEHHE K TOLIArOBLIA U yue6HUK
110 M3yI€HHI0 CBOUCTB YUeHHIO, WTOTOBBIY KOHTPOJIb T10 y
NPOCTHIX BELEeCTB FOTOBHOCTb U pesy/bTary Martepuan
HeMeTa/VIOB MX CoeJMHeHU» CIOCOOHOCTh K IJIaBbI
CaMOpa3BUTHIO
u
camoobpa3oBaH
HI0.
Tema 7. O6wjue u uHdugudyaabHbie cgolicmea memannog (11 u)
46. OG]_qu (bI/IBI/II{eCKI/Ie u YMeTb NpUMEHSATH PopMUpoBaTh PerynsiTuBHbIE: § 39-42, PeakTuBBI U
XMMHUECKHe CBOMCTBA 3HaHUA O LIeJIOCTHOE TIPUHUMAIOT U ymp. 4, XUMHUECKOe
METa/l/TMYeCKOU CBSI3U | MUPOBO33DEHHE, COXPAaHSIOT yueOHYI0 TecToBble | 06OpysOBaHUE
MeTAJ/IJIOB: peaKLikiH C .
IJ1s1 pa3bsiCHEeHUST COOTBETCTBYOIIIEE 3a71auy, MJIAHUPYIOT 3a/laHus;
HeMeTa/UlaMH, KHC/I0TdMH, (H3MUeCKHX CBOICTB | COBPEMeHHOMY CBOU JleHicTBUSA B

coyisiMu. BoccTaHoBUTe/NbHbBIE

CBOIICTBA MeTaJl/IOB.

Onekmpoxumuyeckull psio

MEeTaJ/lV/IOB.
YMeTb MO0JIb30BaThCs
3J/IEKTPOXUMHUUYECKHUM

YPOBHIO pa3BUTHS
HayKU.

COOTBETCTBUU C
10CTaBJ/IEHHOM 3a/iaueid
Y YCJIOBUSIMU ee




HanpsceHull Memanaos.

Jlabopamopnbiii onbtm Ne27 Th.

B3aumodeticmgue memannog c
pacmeopamu cosetl.

TP

JemoncmpayuoHHbIll onbim
Ne23TbH3yuenue obpasyos
Memanios.

TP

PSIZIOM HarpsDKeHU
MEeTaJlIoB,
COCTaB/IAATh
ypaBHeHUst
XUMHYECKUX peakiiy,
XapaKTepU3yHOLINX
CBOIICTBa MeTasl/oB,
U OOBSCHATH
CBOWCTBA MeTaJl/IOB
B CBeTe
TIpe/ICTaBIeHUI 00

peanusanuu
ITo3HaBaTe/IbHBIE:
HCIIOJIb3YIOT 3HAKOBO —
CHMBO/IMYeCKUe
cpefCcTBa
KoMMyHHKaTHBHBIE:
apryMeHTHPYIOT CBOIO
TTO3ULIUIO U
KOOPJUHUPYIOT ee C
TTO3ULUU NTapTHEPOB B
COTPYHUUECTBE

OKHMC/TUTE/TbHO- OTIpeiesisitoT CBOIO
BOCCTAaHOBUTE/IBHBIX JIMUHYIO TO3UILIUIO,
Triporieccax. aJIeKBaTHYIO
IuddepeHIMPOBaHHY IO
CaMOOL[EHKY CBOMX
yCIiexoB B yuebe
47. [Iles10uHbIE META/LTBI. YMmeTn ®dopmupoBaTth PerynsiTuBHBIE: 843 PeakTHBbI U
CoeUHEeHNSI LLIENIOUHbIX XapaKTepu30BaTh OTBETCTBEHHOE TUIRHUPYIOT CBOM XUMHUECKOe
I[e/IOUHbIE MeTa/l/Ibl | OTHOIIIEHHEe K JIEHCTBYSI B CBSI3U C obopyzoBaHye
MEeTaI08 Ha OCHOBAHUHU WX YUEeHHIO, MTOCTaB/IEHHOH 3a/1aueit

HemoHcmpayuoHHbili onbim
No24B3zaumodeiicmeue wjeaouHbIx
Memanios ¢ 6000U.

TP

T10JI0KEeHUsI B
TepUoANUeCcKon
TabsuLle ¥ CTPOeHUs
aTOMOB, COCTaBJISITh
ypaBHeHUs1 peakLii,
XapaKTepU3yHoI1X
CBOWCTBA 11[€/I0YHBIX
MeTajlIoB, U
OOBSICHSITH UX B
CBeTe IIpeJCTaB/IeHUN
00
3/1eKTPOJIUTUYECKON
JUCCOLMALMA U
OKMC/TUTE/IbHO-
BOCCTaHOBUTE/IbHBIX
Triporjeccax.

TOTOBHOCTb U
CII0OCOOHOCTHL K

CaMOO6paBOBaHI/I}O.

Y YCJIOBUSIMU ee
peLleHus], YUHUTHIBAIOT
MIpaBUJIO B
TJTaHUPOBaHWUHY U
KOHTpOJIe criocoba
peLIeHus
ITosHaBaTe/bHBIE:
CTaBAT ¥ HOPMYIHPYIOT
L[eJTH ¥ TTPO6JIeMBI
YPOKa HCTIONB3yI0T
MIOWCK HeobxonumMoi
vHbOPMaLH AJIs
BBITIOJTHEHUST yUeOHBIX
3a/laHuM C
WCII0/Ib30BaHUEM
yueGHOM MUTepaTypsl
KoMMyHHKaTHBHBIE:
a/IeKBaTHO UCTIONB3YIOT
peueBble CPeACTBA IS
3¢ deKTUBHOTO
peLIeHus
KOMMYHHUKaTHBHBIX
3a7lau YUUTHIBAIOT
pasHble MHEHUs U
CTPeMSITCS K
KOOD/IMHALIUM




Pa3/IMUHbBIX MO3ULNHN B

COTpPY/IHUUECTBE
48. | CpolicTBa 111€/I0YHO3eMe/IbHbIX YmeTb ®dopmupoBaTth PeryisiTHBHBIE: 8§44 PeakTUBBI U
METa/UIOB U MX COEJUHEHHIA. XapaKTepU30BaTh LIe/IOCTHOE TUIZHUPYOT CBOM XUMHUUECKOe
-« No25 | 371eMeHThI ITA- MHPOBO33peHHUeE, JIeCTBYS B CBSI3U C obopyoBaHye
’aeMOchzp AUUOHHDIL OTbirm o TpYIIIEI HA COOTBETCTBYHOLI[ee TI0CTaB/IeHHOM 3afiaueit
B3zaumoodelicmaue wénouHo3eme/bHbIX
MemanIoe ¢ 60doil. OCHOBaHUM UX COBPEMEHHOMY U YCJIOBUSIMU ee
9 TI0JIOXKEHUS B YPOBHIO pa3BUTHS pelLleHus], yUUTHIBAIOT
O6pasybl eaxcHeliluux NpUPOOHbIX .
CcoeOuHeHUll MazHusl, Kaabyusl. TEPHOAHECKOU Hayxu, u TPaBHIIO B
Tab/Mle ¥ CTPOEHUsT | KOMMYHUKATUBHYIO  TJIAHUPOBAHWU U
TP aTOMOB. YMeTh KOMIIETEHTHOCTb B KOHTpOJIe criocoba
COCTaBJISITh 00LIeHNN 1 pelieHus
ypaBHeHUs] peakluii, | coTpyAHuuecTBe c0  Ilo3HaBaTe/bHBIE:
XapaKTepU3YIOIUX B3pPOC/IBIMU U CTaBsT ¥ OPMYIHUPYIOT
CBOWCTBA KasblUs U | CBEPCTHUKAMU. 1[&JTH U TIPO6JIeMBI
€ro coefvHeHUH, U YPOKa HCTIO/B3yH0T
OOBSICHATL WX B MOMCK HeoOXOoAMMON
CBeTe Tpe/JCTaBIeHUM UHbOPMALHU 7SI
06 BBITOJIHEHUST YUeOHbIX
3/1eKTPOJIMTUYECKOH 3a[jaHuii C
IUCCOLMAIINU U WCTO/Ib30BaHUEM
OKHC/TUTENTLHO- yueOHO¥ JIUTepaTypbl
BOCCTaHOBUTE/IbHBIX KoMMyHHKaTHBHbIE:
Tiporieccax. a/IeKBaTHO MCIO/B3YIOT
peueBble CPeZCTBA [jIs
3¢ dekTUBHOTO
pelleHust
KOMMYHHKaTHUBHBIX
3a/lau yUUTHIBAIOT
pa3Hble MHEHUS U
CTpeMsTCS K
KOOp/IMHALIUU
Pa3/IMUHBIX TIO3ULUH B
COTPY/IHUUECTBe
49.| CgolicTBa coe JTMHEeHUH Ka/bLys. | 3HaTh KauecTBeHHy:0 | PopMUpoBaTh PerynsaTuBHbIe: 845 PeakTuBbI U
HecrkocTs BOAb! KA, SHATL, e | MHpoROpeHHe,  AclicrEm B casa c oBopynosate
N Ka/ibLivsl. 3HaTh, YeéM | MU ,
/laGopamopHbiii onb m Ne28TB. 06yCIJl'IOBJ'IEHa CO(FTBETCTByIOH_{ee ﬁOCTaBHEHHOﬁ 3ajauei i
OsHakomneHue co ceolicmeamu u JKECTKOCTb BO/IBI. COBpPEMEHHOMY U YC/IOBUSIMU ee
npeepatyeHusMu kapGoHamos u YMeTb pa3bICHATH YPOBHIO pa3BUTHS pelleHus], yUUTHIBAIOT
2UOpOKap 60Hamo§. crocobbl yCTpaHEeHUs | HayKu, U TPaBuUJIO B
Jla6opamopHbiii onbim Ne29 JKECTKOCTH BOJIBI. KOMMYHHMKATHBHYIO  TUITAHUPOBAHUU U
TBYcmpaHeHue dcecmkocmu 00bl KOMITIETEHTHOCTD B KOHTpOJIe criocoba
8 OOMAWHUX ycaosusx o01ieHny U pelLleHns
coTpyfHUUYecTBe O  Ilo3HaBarTe/bHbIE:

B3POC/JBIMUA U
CBepCTHUKaMHU.

CTaBsT ¥ HOPMYNHPYIOT
L{eJI ¥ [TPo6JIeMBI




YPOKa UCTIO/B3YIOT
ITOMCK Heo0X0JuMOk
nHGOpMAIIH 15T
BBITIOJ/THEHUS YUeOHBIX
3a[]aHU C
WCMOJ/Tb30BaHUEM
yueOHO¥ IUTepaTypbl
KoMMyHHKaTHBHbIE:
a/IeKBaTHO UCTIONB3YIOT
peueBble CPeZCTBA [ijIs
3¢ deKTUBHOTO
peLIeH s
KOMMYHHKATHBHBIX
3a71au YUUTHIBAIOT
pa3Hble MHEHUS U
CTPEMSITCS K

KOOpPAUHALIUU
Pa3MUHbBIX MO3ULNHY B
COTpPY/IHUUECTBE
50. | CoiicTBa ajTFOMUHUS YMeTb COCTaB/IATh ®opmupoBaTth PerynsaTuBHbIe: 8 46 PeakTHBBI U
JTeMOHCMPAYUOHHBI ONnbim ypaBHeHUst _ | HenocrHoe TUIRHUPYIOT CBOM XUMHUECKOe
No26B3aumodeiicmeue aioMuHus ¢ XUMUYECKUX Peakiiuii,| MUPOBO33pEHNE, peficteus ¢ 5 obopyoBaHye
60001, OBPa3ybI BaCHETUILX XapaKTepU3YIOLIX COOTBETCTBYHOLI[EE IOCTaB/IeHHOH 3aJauei
NPUPOOHBIX COCOUHEHUIl QIOMUHUS o01iye CBOWCTBa COBPEMEHHOMY U YCJIOBUSIMU ee
TP aIFOMMHUS, YPOBHIO pa3BUTHUS pellieHus], OLIEHUBAIOT
OOBSICHITDL 3TH HayKu, U TIPaBUILHOCTh
peakluu B CBeTe KOMMYHHUKATUBHYIO  BBITIOJTHEHUS JeHCTBUS
TIpe/JICTaBIeHUI 00 KOMITETEHTHOCTD B ITo3HaBaTe/IbHBIE:
OKHMC/TUTE/IbHO- o011IeHnH U CaMOCTOSITE/TbHO
BOCCTaHOBUTE/IbHBIX | COTPYZHHUYECTBE CO  BBIJEJISIOT U
TIpolLjeccax. CBEPCTHUKaMK B hopMyMpyroT
riporiecce y4ueOHOM T03HaBaTe/ILHYO LIeJb,
JIesITe/TbHOCTH. WCIOJIB3YIOT 001IHe
TIPUEMBI PeIleHUsI
3a7au
KoMMyHHKaTHBHBIE:
JIOTTyCKaroT
BO3MO>KHOCTD
Pa3/IMUHBIX TOYEK
3peHusi, B TOM UHCJIe He
COBIA/IAIOIINX C UX
COOCTBEHHOU 1
OpPUEHTHUPYIOTCS Ha
TO3ULIMIO MapTHepa B
oOleHnu u
B3aMO/IEICTBHH
51. AMCbOTepHOCTb OKCHJa U YMeTb [10Ka3bIBaTh PopMUpOBaTh PerynsiTuBHbIE: 8 47 PeakTnBBI U




THIPOKCH/IA aTFOMHHUS. amMGOoTepHBIA 11eJIOCTHOE MJIaHUPYIOT CBOU XUMUYECKoe
JlaGopamopHbiii onbim Ne30 TB. | Xapaxrep MHPOBO33peHHe, peticteus ¢ y o0opyJoBaHue
IMonyuenue 2udpokcuda amomumnus u | COCAHHEHH, COOTBETCTBYOLIlee [I0CTaB/IEHHOM 3a/jauet
ezauModeiicmaue €20 ¢ KUCAOMamu COCTaBJISITh COBPEMEHHOMY Y YCJIOBUSIMU €€
U wenouamu. ypaBHEeHHUs YPOBHIO pa3BUTHS peLIeHVs], OLIEHUBAIOT
TP COOTBETCTBYIOUIX | HayKH, U TPaBUILHOCTD
XUMHUYECKUX peakliii | KOMMYHUKaTUBHYIO  BBINOJIHEHHUS [1elCTBUS
U OOBSCHATH UX B KOMITETEHTHOCTb B ITo3HaBaTe/bHBIE:
CBeTe TIpeJCTaBJieHHU | 00LeHUN 1 CaMOCTOSITE/TEHO
00 COTPYZHMUECTBE CO  BBIJEJISIIOT U
/IeKTPO/IMTUYECKON | CBepCTHUKAMH B dhopMyTUPYIOT
JIUCCOLIMALVH. rpoliecce yueOHOW  TMO3HaBaTe/bHYIO LieJb,
JIesSITeIbHOCTH. WCTO/B3YIOT 06111e
TIpHEeMBI peLeHust
3ajaq
KoMMmyHuKaTHBHBIE:
JIOTTyCKaroT
BO3MOKHOCTb
Pa3/IMYHBIX TOUEK
3peHws], B TOM UKCJie He
COBMAJAIOIINX C UX
cobCTBeHHOM 1
OPUEHTHUPYIOTCS Ha
TO3WLMIO TTapTHepa B
oO1eHnu u
B3aMO/IeICTBUH
52. | YKeneso. 3HaThb CTpPOEHHE @dopmMrpoBaTh Pery/isiTUBHBIE: §48 Matuuk
JTeMOHCMPAYUOHHBI ONnbim aToMa JKenesa, L|eJIOCTHOE HJ’IUaHI/Ip}IIOT CBOM JlaBJIeHUsI
No2706pasypi pyd scenesa. ¢busnyeckue u 5 MHPOBO33peHHe, pleiicTaus ¢ 5
Coicuzaniue Jicenesa 8 Kuciopode u XUMHUECKHe CBOMCTBA| COOTBETCTBYHOIIIEE TI0CTaB/IeHHOM 3aiaueid
xnope. Kesie3a. YMeThb 3 COBPEMEHHOMY U YCJIOBUSIMU €€
Jla6opamopmbiii onbim Ne 31 Pa3bsICHATh CBOMCTBA | YPOBHIO Pa3BUTHS peleHus], OLIeHUBAIOT
)Kese3a B CBeTe HayKy, U N1paBUJIbHOCTb
«OKucnenue jicene3a 60 6AANCHOM Tpe/iCTaBIeHni 06 KOMMYHUKaTUBHYIO  BBIIIOJIHEHUS JlelCcTBUS
6030yxe» OKUC/TUTENIEHO- KOMITETEHTHOCTE B ITo3HaBaTenbHbIE:
BOCCTAHOBUTE/LHBIX | OOLeHUU U CamMocCTosITeNIbHO
rpoLieccax 1 COTPYAHUUECTBE CO  BbIJEJSIIOT U
3JIEKTPOJINTUUECKOM | CBePCTHHMKaMHU B ¢dhopmyupytoT
[VCCOLMALUM. rpotiecce yueOHOW  T03HaBaTe/bHYO LieJb,

AedaTe/IbHOCTHU.

WCII0JIB3YIOT 001I1e
TIpUeMbl pelleHnst
3aja4
KoMMmyHMKaTHBHBIE:
HonyckatoT
BO3MOXXHOCTh
PasUYHbIX TOUEK
3peHwus], B TOM YHCJIe He




COBMAJAIOIINX C UX

COOCTBEHHOM.

53. | CBoiicTBa COeAMHEHUI JKeje3a: | 3HaTb CBOWCTBA ®dopmupoBaTth PeryisiTHBHBIE: 849 PeakTUBBI U
OKCH/]OB, TH/IPOKCH/IOB 1 COfeli | COSAMHeHuii Fe(Il) u | yesnoctHoe HIIUEIHI/IPYIOT cBOU XUMUUECKoe
senesa(1l u I1). Fe(III). YmeTb MHPOBO33peHue, pedcreus c 5 obopyoBaHye

/ COCTaBJISITh COOTBETCTBYHOLIlee TIOCTaB/IEHHOM 3a/jaueid
Jla6opamopHbiii onsim Ne32Th ypaBHEeHMs COBPEMEHHOMY U YCJIOBUSIMH €€
Ionyuenue 2udpokcudos dcenesa(ll) u COOTBETCTBYHOLIUX YPOBHIO pa3BUTHS pelleHys], OLleHUBalOT
(II) u  e3aumodeiicmeue UX C | peakuuii B CBeTe HayKH, MPaBUILHOCTD
Kucaomamu u wenouamu. TIpe/ICTaBIeHUI 00 KOMMYHHMKAaTUBHYIO  BBITIOJIHEHUS JelCTBUS

3JIEKTPOJTATUUECKOM | KOMIIETEHTHOCTh B Ilo3HaBaTe/NbHbIE:
TP IMCCOLMALAN U o0IeHny u CamMoCToATeNBHO
OKUC/IUTE/IbHO- COTPYAHUUECTBE CO  BbIJEJSIOT U
BOCCTAHOBHUTE/IbHBIX | CBEPCTHUKaMU U ¢dbopMympyoT
Tpolieccax. B3pOC/IBIMHU. II03HaBaTe/IbHYIO LieJb,
HCIIONB3YIOT 061Iue
IIpHeMBI pelleHus
3ajau
KomMMmyHHKaTHBHBIe:
Jonyckator
BO3MOKHOCTh
Pa3/IMYHBIX TOUEK
3peHus], B TOM UKC/ie He
COBMAJAIOIINX C UX
COOCTBEHHOM.
54. Ipakmuueckas pa6oma No8. YMeTb NpPUMEHATh PasBuBath ymeHus PerynsiTuBHbIE: §50 PeakTuBb! U
PeweHue TeopeTHyecKue OL|eHHBAaTh Ocy11jecTBSIOT XUMHUUeCcKoe
o 3HaHUs Ha MPaKTHKe, | CUTyalUl0 U TIOL1aroBbI KOHTPOJIb obopyJoBaHue
IKCNEPUMEHMA/ILHBIX 3a0aH OOBSCHATD OTEepaTHBHO T0 Pe3y/bTaTy
no meme «O6wue u HaO/ofleHns U NPYHYMATh ITo3HaBaTe/ LHBIE:
uHOUBuAdya/bHble C8olicmea pe3y/bTaThl perieHue, HaxoguTh  CTpOST peueBoe
memannoe». Th TIPOBO/IUMBIX OIIBITOB, | a/leKBaTHbIE BbICKa3bIBaHUe B
TP XapakTepu30BaTh CrI0co0BI YCTHOM ¥ MUCEMeHHOU
YC/IOBUSI TeueHUs B3aUMOJENCTBUS C ¢dopme
peakUii Z0 KOHIA B | OJHOK/IaCCHUKaMU KoMMyHHKaTHBHBIE:
pacTBopax BO BpeMms YuUTBIBaIOT pa3Hble
3JIEKTPOJTUTOB. TIPOBE/IEHUS MHEHHUS ¥ CTPEMSITCS K
TIpaKTUYECKON KOOD/JMHALIUM
paboThl. Pa3/IMUHbBIX MO3ULUH B
COTpPYJHUUECTBE
55.| TTo IroToBKa K I'MA 006061MTh 3HaHUs 110 | POPMUPOBAThH PeryifATUBHBIE: IToBTOpH
Teme «MeTanbi» LIeJIOCTHOE BHocsT Heo6x0aMbIe Tb TEMY
MHPOBO33peHHe, KOpPDPEKTHBHI B «MeTasn
COOTBETCTBYHOLIlee JleliCTBHe TIOC/Ie ero bI».
COBPEMEHHOMY 3aBepILeHHsT Ha OCHOBE

YPOBHIO pa3BUTHS
HayKU,

€ro U yueTa xapakTepa
C/leJIaHHBIX OIIMOOK




KOMMYHHUKaTUBHYO
KOMITETeHTHOCTb B
o0IIIeHNH |
COTPY/JHUUYECTBE CO
CBePCTHUKaMU U

KoMMyHHKaTHBHbBIE:
KOHTDPOJIUPYIOT
JelicTBUs apTHepa

B3POC/bIMH.
56. KoHTpo/IbHOE TeCTHPOBaHHe YMeThb UCIO0/B30BaTh | POPMUPOBATEL PerynaruBHble: 1 ITosTOpPH
no nodpazdesny «IIpaKTHKyM NpUOOpeTEHHBIE OTBETCTBEHHOE OCYLIECTB/ISOT Tb TO
. 3HaHUSI. OTHOLIIeHHe K WTOTOBBIN U yueGHUK
10 H3y"eHHI0 CBOMCTE YUeHH!O, TI0LLIaroBbIi KOHTPOJIb y
NPOCThIX BEIECTB META/I/IOB rOTOBHOCTL M T0 pe3yJbTaTy marepuan
HUX COeJMHEeHH» C1I0COBHOCTE K ITo3HaBaTebHBIE: TJ1aBbl
CaMOpasBUTHIO U CTPOSAT B MMCbMEHHOU
camMo00pa3oBaHuIo0. ¢dopme.
Pa3pes1 5. OCHOBBI ONIBITHO-3KCIIEPUMEHTA/IBHOM M POEKTHOU esiTeTbHOCTH (12u)
57.| Texnuka 0€30MACHOCTH  TIPH | Vyveuue 1.PasButue 1 PeakTtuBbl 1
BBITIOJIHEHHUKM CaMOCTOSITe/IbHBIX XapaKTepu30BaTh BHyTPEHHEI\/’I XUMHUEeCKOoe
OIBITOB M SKCIIEPUMEHTOB B | paueiimme TMO3ULIMY IKOIbHUKA obopyJoBaHue
,[LOMaLHHI/IX YCJIOBI/IHX nu C XUMUUECKue Ha YpOBHe
HCITI0/Ib30BaHHEM OGOpy,qOBaHI/IH TOHATHUS: TOJIO>KUTE/IbHOTO
XUMHUECKOU jlabopaTopuu. XUMIYeCKHii OTHOLIEHHs K
3JIEMEHT, 1IKOoJie, IIOHKUMaHHs
K/1accudUKaLyst HeobX0AUMOCTH
BeIeCTB yqenus,
BBIPA’)KEHHOTO B
ripeobiaiaHul
yuebHO-
T103HaBaTeIbHbIX
MOTHBOB 1
TIpeATIOUTeHUH
COL[A/ILHOTO
crnocoba OLeHKH
3HAHMUIL;
2.dopmupoBaHue
BbIpa’KeHHOU
yCTOMUMBOM yuebHO-
T103HaBaTeIbHOU
MOTHBALIMU YUYeHUS
58. | IIpakmuueckas pa6oma Ne9. Ucronb30BaHue 1. Opuenrarust Ha K.YY[. 1 PeakTHBbI U
Th 06pau4eHue CO CMmeK/10m sabopaTopHOro060py | MOHUMAaHHE MPUUNH Ymenuss paboraTh B XHMHUUECKOoe
(ceubaHue cmek/asAHHOU JIOBaHUs U ycrexa B yue6Hoit rnapax. o6opy/j0BaHMe
mpy6Ku, us2omoe/z1eHue: CTEeKJITHHOU TIOCY/AbI, | JesiTeTbHOCTY; ILYYA.
nunemku, Kanu//a1spoe; IpoBefieHue 2. YuebHo- YMenuss  HabmogaTh,
npocmetiwiux y3/108; HeCJIOXKHBIX T103HaBaTe/TbHbIN JlenaTb  BBIBOABI IIpU
npocmetiwiux npu6opoe) 5KCTIepUMEHTOB /11 | UHTepecC K HOBOMY TIpOBe/ieHUH OITbITOB.
Jl0Ka3aTesbCTBa yuebHOMY P.YYA.
BBI/|BUT@eMBIX Marepuany u YMeHue
TIpeJTI0/I0KEeHNH; criocobaM pellleHUsT  CaMOCTOSITe/IbHOTO
onucaHue HOBOMH YaCTHOM BeJleHUs




Pe3y/IbTaTOB ITHUX
pabor

3azaun

9KCIepUMeHTaTbHON
JIeSITeIbHOCTH,
OMHUCHIBATh
XUMUYECKUEe PeakiuH,
HabJo/laeMble B X078
JKCIepUMeHTa.

59.

XUMHUeCKUN aHa/IU3:

KauyeCTBeHHELIN U
KOJIMUEeCTBEHHEBIN

3HaHUe OCHOB
XUMHUUYECKOIro
aHa/M3a

1.OpueHTanus Ha
TOHUMAaHUe NPUUNH
ycriexa B yueOHOM
JIesITe/TbHOCTH;

2. YuebHo-
To3HaBaTeTbHBIN
WHTepec K HOBOMY
yue6HOMY
Marepuany u
criocobam peleHust
HOBOU YaCTHOM
3azaun

K.YYA.

1. Y™menue
JI0TOBapuBaTbCs U
TIPUXOJUTH K 001IeMY
PELIeHuIo B
COBMECTHOM
JlesiTe/IbHOCTH;
2.YMeHue
TIPOIYKTUBHO
paspeliatb KOHGIAKTHI
Ha OCHOBe yueTa
HWHTEepPeCcoB U MO3ULIUH
BCEX ero yyaCTHUKOB
ILYYQ.

1. ®opmupoBarhb
yMeHUe TIPOBOJIUTh
CpaBHeHHe U
KJTaCCUQUKALIUIO T10
3a[JaHHbIM KPUTEPUSIM;
2.®opmupoBars y
yyJaumxcs
Tpe/icTaB/IeHUe O
HOMEeHKJ/IaType
HeopraHu4yecKux
CoeIMHEeHUM.

P.YY].

1. YmeHue yuuTbiBaTh
BbIZIeJIeHHbIEe yUuTe/eM
OpPHEeHTHPHI /1efICTBUST B
HOBOM yueGHOM
MaTepuase B
COTpYJHUUECTBe C
yuuTesneM;

2. YmeHue
TJIAHUPOBATH CBOU
JIeHiCTBUSA B
COOTBETCTBHU C
oCTaB/IeHHOMN
3ajaueii ¥ yCIOBUSIMU
ee peasv3aluu.

PeakTuBEI 1
XUMHUECKOe
obopyoBaHye

60.

TeopeTtnueckue

OCHOBBI

OTIBITHO-3KCIIePUMEHTalbHON U
TIPOEKTHOM J1esiTe/TbHOCTH.

YMeHHe OOBSICHATHL
3aKOHOMEPHOCTH
U3MEHEeHUsI CBOHCTB
BeII[eCTB , 3HAHWE

1.Pa3Butne
BHYTpeHHel
TI03ULIMH [IKOJIbHHKA
Ha ypOBHe

K.YYA.

1. Y™Mmenue:

* CTPOUTH MOHSATHBIE
JJ1s1 mapTHepa

PeakTuBEI U
XUMHUUYECKoe
obopyoBaHye




OCHOB

TI0JIOKHUTEJIBHOI'O

BbICKd3bIBAHMHA,

3KCTIepUMeHTalbHOM | OTHOLIEeHHS K YUUTBIBAIOLLIME, UTO
Y TIPOEKTHOMN LIKOJIe, TOHUMAaHUsl ~ TapTHep 3HaeT U BUJWT,
JlesITe/IbHOCTH HEoOX0UMOCTH a yTo HeT;
yUeHus, * 33/1aBaTh BOIPOCHI;
BBIP@)KEHHOTO B * KOHTPO/IMPOBATh
ripeo6/1ajaHuN JielcTBYs NapTHepa.
yuebHO- ILYY[.
TI03HAaBaTe/IbHbIX YMeHue:
MOTHBOB U * OCYILIeCTB/ISATh aHa/N3
TIpeATIouTeHNH 00OBEKTOB C
COLIMATBHOTO BbIZle/IeHHeM
criocoba OL{eHKH CYIIleCTBEHHBIX U
3HaHUW; HeCyIleCTBeHHbIX
2.®opmupoBaHue MPY3HAKOB;
BbIpa’KEHHOU * OCYILIeCTB/ISITh CHTE3
YCTOMUMBOM yueOHO- KaK COCTaB/IeHHe
T103HaBaTeIbHON 11e/I0r0 U3 YacTei.
MoTuBauuu yuenuss.  P.YY/.
Ymenus:
1.0cy1uecTBIATH
WUTOTOBBIN U
T10IIarOBbI KOHTPOJIb
T10 pe3yJIbTary;
2. AfekBaTHO
BOCIIPUHUMATH OLIEHKY
yuuTens;
3. Pasnuuats criocob u
pe3yJsbTaT AelCTBUS
61. | Boibop TeMblI MpoeKTa. Ymenue PasBuBath K.YY ..
[InanupoBaHue fesTeIbHOCTH. TJIaHUPOBATh CrIoCcOOHOCTE K 1. Ymenue
COOCTBEHHYIO CaMOOLIeHKe Ha Jl0Or0BapuBaThCs U
5KCTepUMeHTa/bHYI0 | OCHOBe KpUTepus TIPUXOJUTH K 001eMy
[lesITe/IbHOCTD , YCITeIIHOCTH pelLleHuIo B
yMeHHe BbIJBUTaTh yuebHOM COBMECTHOM
TUIOTe3bl, CTaBUTh JlesITeIbHOCTH JesITeNIbHOCTH;
TIPOeKTHBIe 3aZlau. 2.Ymenue
TIPOAYKTUBHO

paspeltatb KOHGIAKTHI
Ha OCHOBe yueTa
WHTEPeCOoB U TIO3ULIUH
BCeX ero yJYaCTHHKOB
ILYYA.

1.YMeHure poBOJUTH
CpaBHeHue U
KJ1accU(UKaLMIO 10
3a/laHHBIM KpUTEpUsIM;
2. ®opMHpOBAaTh Y
yyalyxcs
TIpe/JiCTaB/IeHUe O




HOMEHKJ/IaType
HeopraHn4yecKHx
CoeTMHEeHUH

P.YY.

1.YMeHue yunTbiBaTh
BbIZIeJIEHHbIE yUuTe/eM
OpUEHTUPHI AeHCTBUS B
HOBOM yueOHOM
MaTepuase B
COTpYJHUUECTBE C
yuuTesneM;

2. YmeHue
IJIAHUPOBATb CBOU
JleficTBUS B
COOTBETCTBUU C
TIOCTaB/IeHHOM 3ajaueii
Y YCIOBUSIMU ee

peanusanyu.
62. | [ToaroToBKa HpOEKTa.C6OE YMeHue 1.PasButue K.YY[. PeakTHBBI U
I/IHC])O[)ME!LII/II/I 1o JAAaHHOM | 1JIaHHpPOBATh BHYTpeHHeH 1. Y™Menue: XUMH4YeCcKoe
TEMe.MOAeHHpOBaHI/Ie COOCTBEHHYIO TMO3ULUH IIKOJIbHUKA  * CTPOUTh IIOHATHBIE obopyoBaHye
HpOGKTHOf/i AedaTe/IbHOCTH. SKCIIEPMMEHTA/IbHYI0 | HAa CAMOCTOSATE/NIbHOEe  [IJI IIapTHepa
nesaTe/IbHOCTD , MIPOEKTUPOBAHUE BBICKa3bIBaHU4,
YMEHHeE BBIIBUTaTh yuebHOI YUUTBIBAKOIIME, UTO
TUINOTEe3bl, CTABUTh JesaTe/IbHOCTH napTHep 3HAeT U BUJIUT,
TPOEKTHbIE 3aJ]auH, 2.®opMUpoBaHue a uTo HeET,
cobuparb BBIPa)KEHHOU * 3a/laBaTh BOIMPOChI,
HMHGOPMaLUIO U3 YCTOWUMBOM yueOHO-  * KOHTPO/IMPOBATh
Pa3IUYHbIX T103HaBaTeIbHOU JiecTBUs apTHepa.
HWCTOYHUKOB, MOTUBALUU YUEHUS ILYYA.
aHa/IM3UPOBATh, Ymenue:
MO/Ie/IMpPOBaTh * OCyLeCTB/ISITh aHA/INA3
9KCIIEPUMEHT 00OBEKTOB C

BbIJle/IeHHeM
CYILI[eCTBeHHBIX U
HeCyI[eCTBeHHBIX
TIPU3HAKOB;

* OCYILeCTB/ISITh CUHTE3
KakK COCTaB/IeHHE
1IeJI0T0 U3 YacTel.
P.YYA.

Ywmenust:
1.0cy111ecTBAATL
HUTOrOBLIN U
T0IIarOBbIM KOHTPOJIb
T10 pe3yJbTaTy;

2. AfieKBaTHO
BOCIPUHUMATD OLIEHKY
yuuTens;

3. Pa3nnuaTh criocob u




pe3y/bTaT AeiCTBUS

63.

BoirosniHeHve yueOHBIX
TIPOEKTOB, OTBITHO-
9KCIIePUMEHTA/IbHBIX paboT.
IIpakTHueckue paboOTLI IO
TeMaM MPOeKTOB YUALHXCS

Wcnonb3oBanue
sabopaTopHoOroobopy
[IOBaHUS U
CTEeKJISTHHOU TIOCY/IbI,
TIpOBe/IeHNe
9KCTIEPUMEHTOB [IJ151
[l0Ka3aTesbCTBa
BBI/[BUT@EMBbIX
TIpe/TI0IOKEeHNH;
oTvcaHue
Pe3yJIbTaTOB 3TUX
pabor

K.YY..

1. Ymenue
JIOTOBapUBaTbCs U
TIPUXOJUTH K 0011IEMY
pelLleHuIo B
COBMECTHOM
LesITeNIbHOCTH;
2.Ymenue
TIPOAYKTUBHO
paspelnaTh KOH(JIUKTEI
Ha OCHOBe yueTa
VHTepecoB Y MO3ULUH
BCeX ero y4yaCTHUKOB
ILYYA.

1. ®opmupoBaTh
yMeHue NIPOBOAUTh
CpaBHeHUe U
KJ/1aCCUUKALIUFO 10
3aZlaHHBIM KPUTEPUsIM;
2.®opmupoBars y
yyaIyxcs
TIpe/iCTaBIeHue 0
HOMEHK/IaType
HeopraHu4yecKux
Ccoe/IMHEeHUM.

P.YY..

1. YMeHue yuuThiBaTh
Bbl/le/IeHHbIe yulTeseM
OpPHEHTUPBI IefICTBUST B
HOBOM yueOHOM
Marepuane B
COTPYZIHHUUECTBe C
yuuTesneM;

2. YmeHue
T/IaHUPOBATh CBOU
JleficTBUS B
COOTBETCTBUU C
10CTaBJ/IEHHON
3afiaueld ¥ yCJIOBUSIMU
ee peany3aliy.

PeakTuBEI U
XUMHUUECKOe
obopyoBaHye

64.

[ToaroroBka yueOHbBIX TIPOEKTOB
K 3aluTe

PasBuBaTh
CII0OCOOHOCTB K
CaMOOLIeHKe Ha
OCHOBE KPUTEpHsI
VCITeITHOCTH
yuebHO#
JIeSITeIbHOCTH

K.Yy[.

1.Ymenue
UCIOMB30BaTh peub s
peryJisiLiii CBOero
JleliCTBYSI;
2.A1eKBaTHO
HCII0JIb30BaTh peueBble
CpeJiCTBA JJisl pelleHuUs




pasIMYHBIX
KOMMYHHUKaTHBHBIX
3azia4, CTPOUTh
MOHOJIOTUYeCKoe
BbICKa3bIBaHUe, BJIaJleTh
JIaoruyeckou
dhopmoii peun

P.YY].

YMmeHnue
CaMOCTOSITe/IbHO
a/leKBaTHO OL|eHHBaTh
TIPaBUIbHOCTD
BBITIOJTHEHHS [1eHCTBUS
Y BHOCHTb
HeobX0UMEIe
KOpPEKTHBEI B
UCIIOJIHEHHE KaK T10
XOZy ero peasnu3aly,
TaK U B KOHIIe
JlelCTBYSI.

ILYY].

YMeHue: oCyLecTB/IATh
CpaBHeHUE U
KJ1acCU(UKaLuio,
BbIOMPast KpUTEPUH AJISI
yKa3aHHbIX JIOTUUECKUX

oriepariuii;
CTPOUTb JIOTUYECKOoe
paccyxjeHne
65. | [IpoMexxyTOUHasi aTTecTaLusl. YMeHue oByafeHust YMeHue OLIeHUTh K.YY..
3aiura rpoeKkToB HaBBIKAMU KOHTPOJIST | CBOM yuebOHbIE 1.Ymenue

U OIIeHKHU CBOeM
ZlesITeNIbHOCTH,
yMeHuUe TIpeJiBU/IeTh
BO3MOJKHBIE
TIOC/IeICTBUSI CBOMX
JeicTBUM

AOCTH>XeHUdA

HCII0/Ib30BaTh peub s
peryJisiLiii CBOero
JeicTBYS;

2.A/leKBaTHO
HCII0/Ib30BaTh peueBkbie
CpeJCTBa JJisl PeLleHuUs
Pa3IMUHBIX
KOMMYHUKATHBHBIX
3ajau, CTPOUTh
MOHOJIOTHYeCKOoe
BBICKA3bIBaHUE, BIaJIETh
JIanoruyeckKom
dhopmoii peun

P.YY].

YMmenue
CaMOCTOSITeNTbHO
aZleKBaTHO OL|€HUBATh
MPaBUWIbHOCTh




BBITIOJIHEHUST /1eHCTBUS
Y BHOCHTb
HeobX0gUMEIe
KODPEKTUBHI B
WCTIOTHeHUE Kak I10
XOZIy ero peanu3aly,
Tak U B KOHL[E
JlelicTBYSI.

ILYY[.

YMeHHe: 0CyIIeCTBIATh
CpaBHEHUE U
K/1accuUKaLyio,
BbIOUpAasi KpUTEPUU JJIST
YKa3aHHBIX JIOTUYECKUX
oriepariuii;

CTPOUTB JIOTUYECKOe

paccyskjieHue
66. | IloaroroBka Kk I'MA: pelienue YMeHue OBJafieHuss | YMeHKe OL|eHUThb K.YY[. PeaKkTUBLI U
IMMPaKTUKO OPUEHTHUPOBAHHBIX HaBBIKAMU KOHTPOJIST | CBOM yuebOHBIE Ywmenue XUMHUYeCKoe
3a/laHUM Y OL|eHKU CBOeH JOCTYDKeHHsT CaMOCTOSITe/TbHO obopyzioBaHue
ZlesITeTbHOCTH, OpraHH30BLIBaThb
yMeHue Npe/iBUeTh yuebGHOe geficTBHe.
BO3MOXKHbIE ILYYA.
TIOC/IeICTBYSI CBOWX YMenue
ZelicTBui 1ipeobpa3oBbIBaTh
“HGOPMAI[UIO u3
OJJHOTO BUJA B JPyroil.
P.YY].
YMeHHe cOCTaB/IsATh
TIJIaH pereHust
11pobJieMbl
67. | IloaroroBka Kk I'MA: pelueHue YMeHue OB/IafieHust | YMeHue OL[eHUTh K.YYA. PeakTHBbI 1
MPAaKTUKO OPUEHTUPOBAHHBIX HaBLIKAMH KOHTPOJISI | CBOM yueOHbIe YMenue XUMHYeCKoe
3a/laHUM 1 OL|eHKU CBOei JOCTVDKEeHUs CaMOCTOSITe/TbHO o0opyJoBaHHe
[lesITe/IbHOCTH, OpraHH30BbIBaTh
yMeHue Npe/iBUeTh yuebGHOe JeficTBHe.
BO3MOXKHBIE ILYYA.
TIOC/Ie/ICTBUSI CBOKX YMenue
JlelicTBUI NpeoOpa3oBbIBATh
MHGbOPMAaLIIO n3
OJTHOTO BUJIa B IPYTOM.
P.YY.
YMeHue cOCTaBIATh
TI/IaH pelleHus
1po0JIeMbI
68. | Ob6o0ITIeHMe, CUCTEMATH3aIUA U | 1.3akpernieHye 1. YmMenue K.YY]. Pa6oTa c
KOppeKIUAa 3HaHUU Y4YalljiXCs 3a | 3HaHUH U pacueTHbIX | OpPHUEHTHPOBAThCS Ywmenune TeCTaMM
KYPC «IJKCIepuMeHTa/IbHast HaBBIKOB yU-Csl. Ha [MOHMMaHHe CaMOCTOSITe/TbHO (vHAVBU],
XUMHA-9», 9 Kiacc. 2.YMeHUe peliaTh TIPUYMH yCTIexa B OpTaHU30BbIBaTh yaJIbHbIe
TecToOBBI KOHTPOJIb. THUIIOBBIE TIPUMeEPEI yuebHOM yuebHOe 3ajlaHusl)




KOHTPOJIHOU
paboThl.

AedaTe/IbHOCTHU

B3aUMO/IeiiCTBUE B
rpyre

ILYYA.

YMmeHnue:

* OCYLeCTBJISITh aHaIu3
00BLEKTOB C
BbIJle/IeHeM
CYILL|eCTBEHHBIX U
HeCyI[eCTBEHHBIX
TpY3HAKOB;

* OCYIIeCTBJISITh CUHTE3
KaK COCTaB/IeHHE
11eJI0T0 U3 YacTei.
P.YY].

YMeHus:
1.0cy1uecTBATH
WTOTOBBIA U

TIOIIIar OBLIM KOHTPOJIb
TI0 pe3yJIbTary;

2. AfeKBaTHO
BOCIIPUHUMATH OLIEHKY
YUUTEIS;

3. PasmuuaTts criocob u
pe3yJbTaT JelcTBUs




	Страница 2
	Страница 3
	Страница 4
	Страница 5
	Страница 6
	Страница 7
	Страница 8
	Страница 9
	Страница 10
	Страница 11
	Страница 12
	Страница 13
	Страница 14
	Страница 15
	Страница 16
	Страница 17
	Страница 18
	Страница 19
	Страница 20
	Страница 21
	Страница 22
	Страница 23
	Страница 24
	Страница 25
	Страница 26
	Страница 27
	Страница 28
	Страница 29
	Страница 30
	Страница 31
	Страница 32
	Страница 33
	Страница 34
	Страница 35
	Страница 36
	Страница 37
	Страница 38
	Страница 39
	Страница 40
	Страница 41
	Страница 42
	Страница 43
	Страница 44
	Страница 45
	Страница 46
	Страница 47
	Страница 48
	Страница 49
	Страница 50
	Страница 51
	Страница 52
	Страница 53
	Страница 54
	Страница 55
	Страница 56
	Страница 57
	Страница 58
	Страница 59
	Страница 60
	Страница 61
	Страница 62
	Страница 63
	Страница 64
	Страница 65
	Страница 66
	Страница 67
	Страница 68
	Страница 69
	Страница 70
	Страница 71
	Страница 72
	Страница 73
	Страница 74
	Страница 75
	Страница 76
	Страница 77
	Страница 78
	Страница 79
	Страница 80
	Страница 81
	Страница 82

