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Pabouasi nporpamMmmMa J0N0JHUATEIBHOI0 00pPa30BaHUA
«3aHuMarTeabHasE XUMHUSI»

Ha 6a3e mwnentpa «Touka pocra» oOecreunBaeTcst peaiu3anusi o00pa30BaTeNbHBIX IPOrpaMM €CTECTBEHHOHAYyYHOM UM TEXHOJIOIMUYECKOH

HaNpaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C TPeOOBaHMSIMHU 3aKOHO/ATENILCTBA B cepe oOpa3oBaHUs U ¢ y4éToM pekomeHjauuii denepanbHOro
ornepaTopa yueOHOro nmpeamera « X uMHs».

Pa6ouasn nporpamMma CoCtaBjJieHa Ha OCHOBE CJICAYIOHIUX JTOKYMEHTOB:

dyHIaMEHTANBHOTO sApa Colep KaHHs O0Iero oOpa3oBaHMS M B COOTBETCTBUHU ¢ ['OCynapCTBEHHBIM CTaHIApPTOM O0mIero oOpa3oBaHMs (IpUKa3
MunucrepcTBa obpasoBanusi U Hayku Poccuiickoit ®@enepanuu ot 17.12.2010 r. Ne 1897).

Pabounx mnporpamm. IlpenmernHas  nuHust  yyeOHukoB  ['abpuensn O.C., 8-9 kmacchl

®enepanpHOro 3akoHa «O06 oOpazoBanuu B Poccmiickort deneparum» Ne273-D3 or 29 mexabpst 2012.

[IpumepHoOii TIporpaMmbl OCHOBHOTO 00mero ooOpasoBaHus 1o xumMuu st 8-9 kmaccoB, momymieHHas JlemaprameHTOM 00pa3oBaTeNbHBIX
porpaMM M CTaHJApTOB obOmiero obpasoBanusi PO.

denepanbHOro TepeyHs Y4eOHUKOB, PEKOMEHIOBAHHOTO (IOMYIIEHHOro) MmUHHUCTEpCTBOM o00pa3oBaHuss ¥ Haykn P® K UCIONb30BaHHIO B
o0pazoBaTeIbHOM TIporiecce B 00IIe00pa30BaTENBHBIX YUPESKICHHSIX

TpeGoBaHuii K pe3ynbTaTaM OCHOBHOTO OOIIero oOpa3oBaHMs, MPEACTABICHHBIX B (eJepalbHOM TOCYIapCTBEHHOM 0Opa30BaTEIhbHOM CTaHAApTE
obmiero oOpa3oBaHusi BTOPOTO IMOKOJEHUSA. B HHMX TakKe yUMTHIBAIOTCS WIEH Pa3BUTHS U (OPMUPOBAHUS YHHBEPCATbHBIX y4eOHBIX NEHCTBUHN IS
OCHOBHOT'0 00IIIeT0 00pa3oBaHUSI.

MeToauueckux peKOMEHIAIMi MHHHCTEpPCTBa mpocBemeHus Poccuiickoii  ®enepanmmu  mno  «Peamm3amuum  0Opa3oBaTenbHBIX — MPOrpamMm
€CTECTBEHHOHAyYHOH M TEXHOJIOTMYECKOM HAmpaBJICHHOCTEH 10 XUMHMH C HCIIOIb30BaHMEM oOOpyaoBaHMs LeHTpa «Touka poctay (yTBEpXKIEHBI
pacriopsbkeHueM MunucTepcTBa npocBenieHus Poccuiickoit @enepanuun ot 12 sBaps 2021 r.Ne P-6).

OcHoBHO#1 oOpa3zoBareipHON mporpaMMbl MBOY «COI Ne 26 moc. HoBonexxuno» Ha 2023-2027 ydeOHBIN TOI.

YuebHo-MeTOAUYECKOE OOecneyeHre Kypca XMMHUHM OCHOBHOI 001e00pa3oBaTe/IbHON HIKOJIbI

agkrwbdPE
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Iabpuensua O.C. Xumus: 8 ki.: yueO. st obmeoopazoBat. yupexxaeHuii — M.: [Ipocserienue.

Ia6puensa O.C. Xumust. 9 knace. ®I'OC: yuebd. s obmieodpazoBar. Yupexxaenuit — M.: IIpocBemenune, 2019.

Xumust: 8 KiI.: 3JIEKTPOHHOE MPUIIOKEHUE K Y4EOHHKY.

Xumust: 9 KI.: 9JIEKTPOHHOE MPUIIOKEHUE K YUEOHHKY

Bbopockux T.A. Tectsl mo xumuu. A3zor u Qocdop. Yraepoa u kpemHuil. Mertamibl.9 knacc.«Xumus. 9 kinacey. @I'OC (k HoBoMy yueOHUKY) — M.
WznatensctBO «OKk3ameny», 2017. — 111c. (Cepus «Y4ueOHO-METOMUYECKHIA KOMILIEKTY ).

I'abpycesa H. 1. Xumus: pabouast terpanp: 8 xi. / H. W. TabpyceBa. — M.: IIpocselenue.

I'apa H. H. Xumus: 3anaunvk ¢ «momornaukom»: 8—9 k. / H. H. T'apa, H. 1. I'a6pyceBa. — M.: [Ipocsemienue.

Pagenkuii A. M. Xumust: qunaktudeckuii marepuan: 8—9 k. / A. M. Panenkuii. — M.: TIpocserenue.

bubnunorexka HayyHO- MONYJISPHBIX M3JAAHUNA A MOMYYEHHUS JOMOJHUTENbHOM HMH(pOpMaLMM TO MpeaMmery (B KaOWHETEe XMMHMHM U B LIKOJbHOU
oubmmoreke).

10. DnekTpoHHBIE 00pa30BaTEIbHBIE PECYPCHI.



IlepeyeHb AOCTYNMHBIX HCTOYHHKOB HH(OpManum
B pasznerne npeacTaBieH CIUMCOK KHHUT M CCBUIOK Ha CalThI, B KOTOPBIX OoJsiee MOJpOoOHO OCBEIIEHBI pa3IMYHbIEe aCIEKThl paccMaTpUBACMBbIX
BOIIPOCOB. VX MOXXHO PEeKOMEHAOBATh KaK yYHMTEN0, TaK U 0OydaeMbIM, MPOSBUBIIMM HMHTEpPEC K M3y4aeMoil Teme.
1. Bacunses B.II., Mopozosa P.II., Kouepruna JI. A.IlpakTukym mo aHaauTHueckor xumuu: Yued. mocobue st By3oB.— M.: Xumus, 2000.— 328 c.
2. TI'pocce 3., Baiicmanrens X. Xumus s r0603HaTenbHbIX. OCHOBBI XUMHUHM U 3aHuMaTenbHbie onbIThl.I' JIP.1974.I1ep.c nem.— JI.: Xumus, 1979.—
392 c.
Hepnronsi B. ©.Mup Boasr.— JI.: Henpa, 1979.— 254 c.
Kwmun JI. M. O6mas xumus. [Ipaktukym L-mukpo. PykoBonactso ans cryaentos.— M.: MI'TY, 2006.— 322c.
5. MHcnonwszoBanue nudpoBsix J1aboparopuii mpu oOyueHnn xuMuu B cpeaner mkone/ becnanos I1. U.JJopodpees M.B., Xwmmn [I.M., 3umuna A.H.,
OpxekoBckuii [1.A.— M.: BUHOM. JlabopaTtopus 3uanmii, 2014.— 229 c.
6. Kpucramnsl. Kpucramnoruaparsl: Meronnueckue ykazaHusi K jaboparopHsiM paboram. Mudraxosa H.II., ITerposa T.H., Paxmarymiuna . &.—
Kazanb: Kazan. roc. rexnon.yu-1., 2006.— 24 c.
7. Jleencon M.A.100 BompocoB M OTBETOB IO XMMHHU: MaTtepuaiibl s HIKOJIBHBIX pedeparoB, (aKyIbTaTUBHBIX 3aHATUH M CEMHHApOB: YuyeOHOE
nocobne.— M.: «M3narensctBo ACT»: «M3natensctBo Actpens», 2002.— 347 c.
8. Jleencon U. A. Xumnueckue peaknuu: TermoBoit 3¢ dekr, pasHOBecue, ckopocth.— M.: OO0 «M3marensctBo Actpens, 2002.— 192 c.
9. Jlypse 1O. 1O. CrnpaBounuk no anamutuyeckoi xumun.— M.: Xummus, 1971.— C.71—89.
10. Hazaposa T.C., I'pabeuxwnii A.A., Jlapoa B. H. Xumnueckuit skcniepument B mkoie.— M.: IIpocsemenue, 1987.—240 c.
11. Heopranwueckas xumus: B 3 T./ Ilox pen. FO. 1. TperpsikoBa.T.1: ®u3nKko-XMMHYECKHE OCHOBBI HEOPTAaHMYECKOW XUMHH: YUEOHHK IS CTYII.
Beici. yueO. 3aBenenmit/M. E.Tamm, 0. JI.TperbsaxoB.— M.: MU3marenbckuii nmeHTp «Axagemus», 2004.—240 c.
12. TlerpsaoB U. B. Camoe HeoObIKHOBEHHOE BemecTBO B Mupe.— M.: [lemaroruka, 1976.— 96 c.
13. CrpensaukoBa JI. H. U3 gero Bcé cmenano? Pacckassl o BemectBe.— M.: fy3a-mipecc.2011.— 208 c.
14. CycnennukoBa B.M, KuceneBa E. K. PykoBoacTBO 1O MpUTOTOBICHUIO THTPOBAHHBIX pacTBopoB.— JI.: Xummus, 1967.— 139 c.
15. ®apaneit M. Uctopus ceeun: Ilep.c anrn./Ilox pen.b. B. HoBoxmmoBa.— M.: Hayka. ['maBHas pemakuus (pu3NKO-MaTeMaTHICCKON
mutepatypsl, 1980.— 128 c., un.— (bubmmoreuka «KBaHT»)
16. Xomuenko I'.Il., CeBactesinoBa K. M. OxuciuTenbHO-BOCCTaHOBUTENBbHBIE peakunn.— M.: [IpocBemenne, 1989.— 141 c.
17. Duumknoneaus mis neteid. T.17. Xumus / I'nas.pen.B. A.Bonoaun, Bea.nayu.pen./.Jleencon.— M.: Asanra +, 2003.— 640 c.
18. DOprtumoJl.Boga: kHUra 0 caMoM BaKHOM BerecTBe B mupe: nep.c ¢pua.—M.: Komnac I'ma, 2019.— 153 c.
19. YeprkoB N.H., XKykor I1. H. XumMudeckuii 3KCIIEPUMEHT ¢ MAJIBIMH KOJIW4YecTBaMu peakTHuBOB. M.: IIpocBemenne, 1989.— 191 c.
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20. Caiitr MI'Y. Ilporpamma Kypca XuMHUH i ydamuxcs 8—9 kimaccoB o0IIeo0pa3oBaTeIbHON IIKOJBI.
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

21. Caiit ®UIINU. OTkpeiThId OaHK 3amaHuid A1 GOPMHUPOBAHUS €CTECTBEHHOHAYYHOH T'PaMOTHOCTH.
https:/fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

22. Caiit Enqunas xosekus mudpoBbIX 00pa30BaTeIbHBIX PECYPCOB.
http://school-collection.edu.ru/catalog.

23. Caiir ®enepanbHbIid IEHTP WHGOPMAITMOHHO-00PA30BATENBHBIX PECYPCOB.

http://fcior.edu.ru/

B 06y‘IeHI/II/I XAMUH OOJBIIOE 3HAUYEHHWE HMEET 9KCIICPUMCHT. AHaJ'II/ISI/Ip}/'S[ PE3YyJIbTAaThl HpOBeI[éHHbIX OIIBITOB, Yy4YallHueCAa Y6C)KI[3IOTC$I B TOM,
4TO TC WU HHBIC TCOPCTHYCCKUC IPCACTABJICHUA COOTBCTCTBYIOT HWJIM HNPOTHBOPEYAT PCAJIbHOCTH. Tonbko OCYHICCTBJIIAA XUMHUYECKUM OKCIICPHUM CHT
MOXXHO MPOBCPUTH AOCTOBCPHOCTH IMPOIrHO30B, CACIAHHBIX HAa OCHOBAHHUH TCOPHUHU. B mponecce BKCHepHMeHTaHLHOﬁ pa6OTBI ydamuecs an/I06peTa10T


http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog
http://school-collection.edu.ru/catalog
http://fcior.edu.ru/

OMBIT TMO3HAHUS PEATbHOCTH, SBISIIOIIMICA BaXXHBIM 3TaroM (OPMUPOBAHUA Yy HUX YOEXJEHUH, KOTOpbIE, B CBOIO OYEpE[b, COCTABISIOT OCHOBY
Hay4YHOr0 MUPOBO33pEHUSI.

Buenpenue oGopynoBanus nu@poBoii jabopatopun neHTpa «Todka pocTay MO3BOIUT KAa4eCTBEHHO HW3MEHUTH Mpolecc OOYy4YeHUs XHUMHH.
KonuuectBeHnHbIE OKCIICPUMEHTHI ITO3BOJIAT IIOJY4YaThb AJOCTOBEPHYIO I/IH(bOpMa]_[I/I}O O INPOTCKaHUH TEX HJIM HHBIX XHUMHYECCKUX IIponeccax, O CBOMCT Bax
BCIICCTB. Ha ocHoBe MOJYUYCHHBIX OJKCICPUMCHTAJIBbHBIX JaHHBIX 06yqaeMLIe CMOIr'yT CaMOCTOATCIIBHO OCJIaTb BBIBOJbI, 0606H_[21TB PE3YJIbTATHI,
BbIABJIAATH 3dKOHOMEPHOCTH, YTO OAHO3HAYHO 6y,ueT CIOCOOCTBOBATH ITOBEIIIIEHUIO MOTHUBaAIIU O6Y‘ICHI/IH IIKOJIBHUKOB.

Jlia nzyuenus mpeamera «XuUMHs Ha dTale OCHOBHOro obmiero oOpaszoBanus orBoautcs 140 yacos:7 - 8 kitacc —70 yacos;

9 kimacc —70 gacoB (68 4acoB 10 MIAHUPOBAHUIO).

Jannast oOpa3zoBaTenbHas MporpaMMa OOECIIEYMBACT YCBOCHHE YYAIIMMHUCS BAXHEHIINX XMMUYECKHX 3aKOHOB, TEOPHM M TOHATUN; (HopMupyeT
NpeACTaBJICHUC O POJIM XMMHUHU B OKPYXAKOIIEM MUPE U KU3HU YCIIOBCKA. HpI/I O9TOM OCHOBHO€ BHUMAHHEC YIACIIACTCA CYIIHOCTHU XUMHUYCCKUX PCaAKI] UH U
METOJIaM UX OCYIIIECTBIICHHS.

OI[HI/IM N3 OCHOBHBIX IIPUHIMUIIOB TIIOCTPOCHUSA MPOrpaMMbl SABJIACTCA MPUHLUILI JOCTYIITHOCTH. BKCHCpI/IMCHTaJIBHBIC JaHHBIC, T1OJTYy4YCHHBLIC
ydyamiiMucCsa 1pH  BBIIOJIHCHUMW KOJHWYCCTBCHHBLIX OIIBITOB, IO3BOJAKOT Y4YalllUMCA CaMOCTOATCIILHO [J€J1aTb BbIBOAbI, BbLIABJIATH 3aKOHOMCPHOCTH.
HOI[XOI[I)I, 3aJIOKCHHBIC B COACPIKAHUE IMPOrpaMMbl Kypca, CO3Jar0T HCO6XOI[I/IMI>IC yciaoBusd s CUCTCMHOI'O YCBOCHHA Y4alllUMHUCSA OCHOB HAYKW, IJIA
obecrieueHUs] Pa3BUBAIOIIEIO M BOCIHTHIBAIONIIETO BO3JEHCTBHSA OOY4YEeHHs Ha JMYHOCTH yuamerocs. ®opmupyemble 3HaHMS JOKHBI CTaTb OCHOBOM
CHUCTEMBbI y6€)KI[€HPIﬁ IIKOJIbHUKA, HEHTPAJIbHBIM AAPOM €0 HAYUYHOr0 MHUPOBO33PCHUA.

Ha ©6a3e mentpa «Touka pocra» obOecrieunBaercst peanu3anus o00pa3oBaTeNbHBIX MPOrPaMM €CTECTBEHHOHAYYHOM M TEXHOJIOIMYECKOH
HaIpaBIIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHH C TPEOOBAaHUSMHU 3aKOHOJATENHCTBA B chepe oOpazoBaHus M ¢ y4€ToM pekomeHaanuii dDemepaabHOTO
orepaTopa yu4eOHOro mpeamera « X uMHsD».

Ob6pa3oBaTenbHas MporpamMma I03BOJISIET WHTETPHPOBATh peai3yeMble MOIXOMAbI, CTPYKTYPY M COAEp)KaHHE NMPH OpraHu3alud OOYYEHHUS XUMHUH
B 8—9 kiaccax, BBICTPOCHHOM Ha 0a3e JI000ro W3 JOCTYIMHBIX Y4eOHO-MeTomudecknx KomruiekcoB (YMK).

Ucnonp3zoBanme obopynoBanus «Todka pocra» mpu peanusanuu nanHor OII mo3Bonser cozoams ycnoeus.

— Ui pacUIMpEeHHs COJEPXKAHWS LIKOJHHOTO XMMHYECKOr0 0O0pa3oBaHMUS;
— ]IS TIOBBILICHUS TTO3HABATENLHONW AKTHBHOCTH OOYYarOIIMXCS B €CTECTBEHHOHAYYHOH 00JacTH;
— Ui pa3BUTHUS JTUYHOCTH peO&HKa B mporecce 0OydeHHUs XUMHHU, €ro CIIOCOOHOCTeH, (hOpMHPOBAaHUS M YJOBJIETBOPEHUS COLMATBHO 3HAYMMBIX

HWHTEPECOB U MOTPEOHOCTEH;

— sl paboThl C ONapEHHBIMH ITKOJILHUKAMH, OPTaHU3AIMK WX Pa3BUTHS B Pa3IMYHBIX 00JIACTSIX 00pa30BaTeIbHOW, TBOPUYECKOW AEATEITBHOCTH.

ean u 3agaumn

— Peanmu3zanus oCHOBHBIX 00IIe00pa30BaTEIbHBIX MPOrpaMM IO YYEOHBIM MpPEIMETaM €CTECTBEHHOHAYYHOH HAIpaBJICHHOCTH, B TOM YHCJIC B paMKax
BHEYPOUYHOM JESITSILHOCTH 00YUYaAIOIIHXCS;

— BBEICHHUC COBPEMCHHBIX CpEACTB OOYYCHHS M BOCIHTAHUSA [UIS HM3Y4YCHHUS (B TOM 4YHUCIIC OHKCIEPUMEHTAIBHOrO) IUCIMIUIMH (MOIyJei)
€CTECTBEHHOHAYYHON HAIPaBJICHHOCTH NPH PEaM3allii OCHOBHBIX OOIIE00pa30BaTEIbHBIX MPOrpaMM M JIOMOJHUTEIBHBIX 00I1e00pa3oBaTeIbHbIX
MporpamMm, B TOM YHUCJIE JIsl pACIIUPEHUS COJICPKaHUS yUeOHOTO MpeMeTa « XUMHUS.

— BOBJICUCHHE YUYAIUXCS B TPOCKTHYIO JACSITEIBHOCTD.

[IpodunbHblli KOMIUIEKT o00OpyaoBaHusi ILeHTpa «Touka poctay obOecneunBaeT 3S(P(PEKTUBHOE MOCTHXKEHHE 00pa30BATEIbHBIX PE3YJIbTATOB
00y4aroUIMMHKCS 10 MPOrpaMMaM €CTECTBEHHOHAYyYHOW HaNpaBJIEHHOCTH, BO3MOXXHOCTh YIIyOJIEHHOTO M3YYEHHUs OTIENIbHBIX MPEIMETOB, B TOM 4YHCIIE
s (pOpMHUPOBAHUST M300pETaTEIbCKOr0, KPEaTHUBHOIO, KPUTHYECKOIO MBIIUICHHS, Pa3BUTHs (YHKIHMOHAIBHOM TI'PaMOTHOCTH y OOyYarolMXcs, B TOM
YHCJIe €CTECTBEHHOHAYUYHON U MaTeMaTUYECKOM.

DKCIIEpUMEHT SBJIETCS MCTOYHMKOM 3HAHUW U KPUTEPUEM MX HCTUHHOCTH B Hayke. KOHIeNMs COBpPEMEHHOro o0pa3oBaHHUs MOJpa3yMEBAET, UYTO
B y4eOHOM 3KCIEpUMEHTE BEIYILIYIO POJib JOKEH 3aHATh CAMOCTOATENIbHBIA HCCIEIOBATENIbCKUA YYEHUYECKHIM SKCIIEPHUMEHT.



CoBpeMEHHBIE 3KCIIEPUMEHTAJIbHBIE HCCIEAOBaHMUA II0 XUMHMM YyXKE TPYAHO IPEACTaBUTh 0O€3 HCIONb30BaHMS HE TOJbKO aHAJIOIOBBIX, HO M
uu(dpoBBIX U3MEpUTENbHBIX MpubopoB. B Denepanbnom ['ocymapctBenHoMm OOpaszoBarenbHoMm Cranpapre (PI'OC) mnpomucaHo, YTO OJHUM U3
YHUBEPCAIbHBIX Y4E€OHBIX AECHUCTBHUM, MPUOOpPETaEMBIX YYaIllUMUCS, AOJKHO CTaTh YMEHUE
«IIPOBE/ICHUS OIBITOB, MPOCTHIX KCIEPUMEHTAIbHBIX HCCIENOBAaHUN, NMPSAMBIX U KOCBEHHBIX M3MEPEHUN C HCIOIb30BAHUEM AaHAJIOTOBBIX U LHU(POBBIX
U3MEpPUTEIIbHBIX TPUOOPOBY.

VY4eOHbI HKCIEPUMEHT 110 XMMHUH, NPOBOJUMBIA Ha TPaJUIMOHHOM O000pylOBaHHMH, O3 NpUMEHEHUs LU(POBBIX J1a0OpPaTOpUil, HE MOXKET
MO3BOJIUTH B IIOJTHOM Me€pe PEelIMTh BCE 33Jlaud B COBPEMEHHOW INKOJIEe. DTO CBA3aHO C PSAAOM IMPUYUH:

—  TpaJUIMOHHOE  IIKOJbHOE OOOpYIOBAaHHE M3-32 OrPAHUYEHMsS TEXHHYECKHMX BO3MOXHOCTEH HEe II03BOJSIET IMPOBOAUTH  MHOTHE

KOJIMYECTBEHHBIE UCCIIEI0BAHHUS;
—  JUINTEJIBHOCTh NPOBEJCHUS XUMHUECKHX HCCIIEAOBAHUM HE BCETJa COIIacyeTcs C JUIMTEIbHOCThIO YYEOHBIX 3aHSATHH;
—  BO3MOXHOCTb IPOBEJICHHMSI MHOTMX HCCJIEIOBAHUN OTrpaHUYMBAETCS TPEOOBAHUSAMM TEXHHKH O€30IMaCHOCTH U Jp.
[MudpoBast nabopaTopust MONHOCTHIO MEHSET METOIUKY M COAEp)KaHUE OHKCIIEPHUMEHTAIbHON JESTENbHOCTH M pELIaeT BhIIIEIePEUNCIICHHbIE
npoOiemMbl. [upokuil CnekTp HAaTUYMKOB MO3BOJIET YJALIMMCS 3HAKOMHUTHCS C IapaMeTpaMu XMMHUYECKOro SKCHEpUMEHTa HEe TOJIBKO Ha KayecTBE HHOM,
HO M Ha KOJMYECTBEHHOM ypoBHe. LludpoBas naboparopus Mmo3BOIseT BECTH IUTEIbHBIN SKCHEPUMEHT Jda)Xe B OTCYTCTBHE 3KCIIEPUMEHTATopa, a
4acTOTa UX U3MEPEHUN
HETO/IBJIACTHA YEJIOBEUYECKOMY BOCIIPHUSTHIO.
B mpornecce ¢popMupoBaHUS SKCTIEPUMEHTATIBHBIX YMEHUH YUYEHUK 00ydaeTcs MPeACTaBIATh MH(POPMALUIO 00 MCCIEAOBAHUM B YETHIPEX BUIAX:
— B BepOaIbHOM: ONMMCHIBATH HKCIEPHUMEHT, CO37aBAaTh CIOBECHYIO MOJETb 3KCIIEPUMEHTa, (UKCHPOBATh BHUMAHHE HAa MU3MEPSEMbBIX BEIHMUYMHAX,
TEPMUHOJIOTHY;

— B Ta0JIMYHOM: 3allOJIHATH TaONUIBl JAHHBIX, JEXKAIIUX B OCHOBE IOCTPOEHHUS TIpadHKoB (IIPU 3TOM Yy Y4YaIIUXCS BO3HUKAET MEPBUYHOE
MPEICTaBJICHNE O MacIITabax BEJIHUNH);

— B rpaduyeckoM: CTpouTb TIpauku MO TaOIMUYHBIM JAHHBIM, YTO HAaéT BO3MOXKHOCTB II€PEXOZa K BBIABWKEGHUIO THMIIOTE3 O XapakTepe
3aBUCHMOCTH MEXAY BEIMYMHAMM (IIPM STOM YUMUTENIb IOKA3bIBAE€T IPEUMYIIECTBO B BU3YyaJM3allMM 3aBUCHUMOCTEH MEXIy BeIWYHMHAMHU,
HaIJIAJHOCTh U MHOI'OMEPHOCTB);

— B BHUJIC MaTeMaTWYeCKUX YPAaBHEHMI: JaBaTh MAaTeMaTH4YeCKOE OMHMCAHUE B3aMMOCBSA3HM BEIUYMH, MaTeMaTHUeCKOoe 000OIIeHue.

[lepexon oT Kakaoro srama MpeACTaBICHHUS WHQPOPMAIMKM 3aHUMAET JIOBOJBHO OOJBIIONW MPOMEXYTOK BpeMeHH. B 7—~8 kiaccax 3ToT mporecc
HEOOXOJUM, HO B CTapIIMX KjaccaXx MOXHO ObUIO OBl 3TO BpeMs MOTPATUTh Ha pelieHue Oosee BaXKHBIX 334a4. B aTom rutane mudposble nabopaTopuu
CYIIECTBEHHO SKOHOMST BpeMs. DTO BpeMms MOXHO morpatuth corimacHo @I'OC Ha ¢dopmupoOBaHHE HCCIENOBATEILCKAX YMEHHUH ydalluxcs, KOTOPBI €
BBIPAXKAIOTCS B CJAEAYIOUINX JEHCTBUSX:

—  ompenerneHue npoodIeMsl,

— TIOCTaHOBKa UCCIIEZIOBATEIbCKON 3aauu;

—  IUIAHUPOBaHUE PELICHUs 3a]auu;

—  TIOCTPOEHHE MOJENEH;

—  BBIIBWKCHHE THUIIOTE3;

—  JKCHEepUMEHTaJlbHasl MPOBEpPKa TUIOTE3;

—  aHaNu3 JaHHBIX DKCIEPUMEHTOB HJIM HAOIOJCHUN;

—  (opMyIMpOBaHUE BHIBOJOB.



1. COAEPKAHUE ITPOT'PAMMBbI

JlonoJIHMTEIbHOr 0 00pa30BaHus «3aHUMAaTeJIbHAS XUMHS»
s 7-8 knaccos (70 yacoB)c CnoJIb30BaHUEM 000pyaoBanus HuGpPoBOii
Jabdoparopuu «Touyka pocra»
Paznes 1. OCHOBBI IKCIIEPUMEHTAJILHOM Xumuu (22 4)
XuMusl — HayKa dKcllepuMeHTanbHass. Beoguslil uHCcTpykTaxk no Th
Jemoncmpayuonnwtii skcnepumenm Ne 1.03nakomiienue ¢ jgabopaTopHbIM 000pyAOBaHUEM; TPUEMBI O€30MacHON pabOThl C HUM.
Ilpakmuueckaa paboma Ne 1. IlpaBuna TexHUKH O€30MAaCHOCTU Ipu padore ¢ 1abopaTOpHBIM 00OpyAOBaHHEM. M3ydyeHue CTpOEHUs IUIAMEHU»
MeToapl TIO3HAHUS B XMMHH. DKCIIEPUMEHTaJIbHbIE OCHOBBI XUMHUU
Jlabopamopnuii onetm Nel.PaccMOTpeHHE BEUIECTB C pa3iMYHbIMU (U3UMYECKUMHU CBOWCTBAMHU (MeIb, JKEJe30, IIMHK, Cepa, BOJA, XJIOPUA HATPH
Jlabopamopnuiii onvim Ne 2. «Jlo xakoil TeMrieparypbl MOKHO HarpeTh BEIIECTBO?
Jabopamopnostit onvim Ne3.l13ydeHre CBOWCTB BENIECTB: HarpeBaHWE BOJIbI, HarpeBaHue okcuma kpemuus (V).
Jlabopamopnuiii onvim Ne 4. «3mepenue TemrepaTypbl KUTIEHHUS BOJBI C ITOMOIIBI0 JaTYWKa TEMIEPATYPHl U TEPMOMETPAY
Jlabopamopnwtit onvim Ne 5.«OnpeneneHre TeMOepaTypbl MJIaBIEHUS W KPUCTAJUIN3ALUN METalliay
[TepBoHavyampHBIE XUMUYECKHE TTOHATHSA. UHMCTHIE BEIIECTBA U CMECH
Jlabopamopnuiii onvim Ne6. ViccnenoBanue (GU3HYECKUX W XUMHUYECKHX CBOMCTB MPHUPOIHBIX BEIIECTB (M3BECTHSIKOB).
UYuctsle BemecTBa u cmecu. CrocoObl pa3feneHus cMeceil: eiicTBue MarHuTOM, OTCTauBaHWE, (MIBTPOBAHME, BHITAPHBAHME, KPUCTAIUIM3AINS,
JUCTUIUISLMS.
Jlabopamopnwtit onvim Ne7. PazneneHne cMecH >KeJIe3HBIX ONMUIIOK M CEephl C MOMOIIBI0 MarHuTa.
Jlabopamopnstit onvim Ne8.I1puroroBieHne U pasJielieHUe CMECH KeJle3a U Cephl, pa3JelieHHe CMeCH He(TH M BOJBI (PAaCTUTEIFHOI'O Macia U BOJIBI).
Ilpakmuueckaa paboma Ne 2. OBnafeHue HaBBIKAMU Pa3ZeleHUS OJHOPOAHBIX W HEOAHOPOIHBIX CMECeW: OTCTanBaHUE, (QHIBTPOBAHHUE,
BBIMTAPUBAHUE, KPUCTALIM3ANNS, TUCTHIUIALIUS (IIEPErOHKA).
du3nyeckre U XUMUYECKHUE SIBICHUS.
Jemoncmpayuonnstii sxcnepumenm Ne 2. «BpigeneHue u MOTJIOMIEHNE TEIUIa — MPU3HAK XUMHYECKOU pPeakiyn
Jlabopamopnwtit oneim Ne9.llpumeps! (u3nyeckux SBICHUI: crubaHUe CTEKISIHHOM TPyOKHM, KUISTUEHHE BOJBI, IUIAaBJIeHHE NapaduHa.
Jlabopamopustit onetm Nel(.llpumepbl XUMHYECKHX SIBICHUN: TOPEHHE JIPEBECHUHBI, B3aMMOJICMCTBHE MpaMoOpa C COJISITHOW KHCIOTOH.
ATOMBI U MOJIEKYJIbI, HOHBI. BelecTBa MOJIEKYISIPHOrO M HEMOJIEKYJISIPHOIO CTpoeHus. Kpucrammyeckue pemerku.
Jemoncmpayuonnwiii oneim Ne 3.«Temmeparypa miiaBieHUs] BEUIECTB C Pa3HBIMU THIIAMH KPUCTALUTUYECKUX DPEIIETOK
[IpocThie U crnoXKHBIE BemiecTBa. XUMHUYECKUNA 3MeMeHT. XUMHUYecKuil 3Hak. [IpocTeie BemiecTBa: MeTallibl U HEMETaJlIbI.
Jlabopamopnwtit oneim Ne 11. 3HakoMcTBO ¢ 00pa3namMy MPOCTHIX BEIIECTB: METAJUIOB M HeMeTayuioB. OnucaHue CBOMCTB.
Jlaboopamopnuiii oneim Nel2.V3ydenne oOpa3lioB METANIOB U HEMETAJIOB (CEpbl, *Kele3a, allloOMUHus, rpadura, Mmenu u ap.).
CnoxHble BEIIECTBAa UX COCTAB U CBOMCTBA.
Jlabopamopnustit onvim Ne 13. 3HakoMCTBO ¢ 00Opa3laMy CIOXHBIX BEIIECTB, MUHEPAJIOB U TOPHBIX mopoa. OmnucaHue CBOWCTB.
Jemoncmpayuonnwtit 3kcnepumenm Ne 4. «Pa3noxeHue BOAbI JIEKTPUUYECKUM TOKOM»
Jlabopamopuustit oneim Nel4.VlcibiTanue TBEPJOCTH BENIECTB ¢ MoMomibio Koymeknuu «lllkama TBepaocThy.
®opmynbl CIIOXKHBIX BemlecTB. KadecTBEeHHBIH M KOIMYECTBEHHBIM COCTAaB BEILECTBA.
Hemoncmpayuonnsiii sxcnepumenm Ne 5. «Paznoxenue ocHoBHoOro kapoonara meau (I1) (mamaxura)y
@®opMyIbl CIIOXKHBIX BenlecTB. KauecTBEHHBIM M KOJMYECTBEHHBIM cocTaB BellecTBa. Ha3BaHMS CIOXKHBIX BellecTB. PeakTUBBI. DTUKETKU.
['pynmnbl XpaHeHUs peakTUBOB. Y CIOBHS XPAHEHHUS U MCIIOJIb30BaHUS.



3aKOH COXpaHEHMS MacChl BEILECTB.

Jemoncmpayuonnvtii Ixcnepumenm Ne 6.«3aKOH COXPAHEHHUS MAcChl BEIIECTBY

XUMHUYECKHUE NPEBPALEHUs. XUMUUECKUE PEAKLUU.

Jlabopamopuuwiit onetm Nel5.11pu3Haky NpOTEKaHNUS XUMUYECKUX PEAKLINI: HarpeBaHUE MEIHOM ITPOBOJIOKH; B3aUMOJEHCTBUE PACTBOPOB E€IKOTO
HaTpa ¥ XJIOpUJA MEIW; B3aUMOJCHCTBUE PACTBOPOB YKCYCHOW KHCIIOTHI W THIApOKapOOHaTa HaTpus.

XUMUYECKHE ypaBHEHUS. BhINONHEHNE TPEHUPOBOUYHBIX YIPAXKHEHHUM I10 COCTABICHUIO YPAaBHEHUN XUMHUYECKHX pEaKLUN

THUnbl XUMHUYECKUX pEeaKIUi

Jadopamopnotit onvim Nol6. Turbl XUMUYECKUX peakiuii: pasnoxenue ruapokcuaa Meau (I1); B3aumoaeiicTBre xese3a ¢ pacTBOPOM XJIOPHIA MEIH
(1), B3aumoneiictere okcuma meau (1) ¢ pacTBOPOM COJSIHONW KHCTIOTHI.

ITonroroska x I'MA, BIIP.

Tecmosguwiii Konmpons. «OCHOBBI KCIIEPUMEHTAIILHON XUMUW.

Paznes 2. [IpakTHKYM [0 U3yYE€HHUIO ra30B: KUCJI0poaa u Bogopoaa (7 1)

Kucnopon. Peakuuu, ncnonb3yemsle A7l MOMYyYeHUs] KUCIOpOJa B J1aOOpaTOpUu

Hemoncmpayuonnwiii skcnepumenm Ne 7. «llonydenne u cobupanue KUCIOposaa B JIAOOPAaTOPHH U 3arlOTHEHHE UM Ta30MeTpa
Xumudeckue cBorcTBa kucinopoaa. OKcuibl.

Jlabopamopnuiii oneim Nel7.«l'openune cepbl u dochopa Ha BO3AyXe U B KHCIOPOAC»

Jlabopamopuwiit onetm Nel8.«['openue sxene3a, Meau, MarHusl HA BO3JyXE U B KHUCIOPOJAE»

Jlabopamopnwtit oneim Nel9. Paccmorpenue ooOpasioB okcuios (yrinepoaa (IV), Bogopona, docdopa, Meau, Kaabius, xKeae3a, KPEMHHS).
ITonroroska x ' 1A, BITP

Bosnyx u ero cocras.

Jemoncmpayuonnwii sxcnepumenm Ne 8. «OnpeneneHrne cocTaBa BO3IyXa»

Bomopon. ITonyuenue Bogopoma. Mepbl 6e3onacHocTy mipu padote ¢ BogopoaoM. [IpoBepka Ha umcroTy. ['pemyunii ras.
Jemoncmpayuonnwiii sxcnepumenm Ne 9. «Ilonydaenue u cobupanue Bogopoaa B nadoparopun. OnbitT KaBenanmia»

XuMH4YeCKUe CBOMCTBa BogopoAaa. [Ipumenenue.

Hemoncmpayuonnwviii 3xcnepumenm Ne 10.«[lonyueHne BoIopoaa peakuueil aTlOMHUHHUS CO CMEChIO Cyib(ara MeIu U XJOpuaa HaTpHUs»
Jemoncmpayuonnwii 3kcnepumenm Ne 11.«3aHnMaTenbHbIE ONMBITHI ¢ BOJOPOAOM: JIeTaromIas O0aHKa, B3PBIBAIOLINECS IMY3bIPH, JICTAIOUINE MBUILHBIE
LIapUKH.

Tecmogwuii konmpons. «IIpakTUKyM 1O M3YYEHHUIO T'a30B: KUCIOPOJAA U BOAOPOIAN.

Pazjnen 3. [IpakTUKYM 10 M3y4YeHHIO CBOCTB BOJBI M pacTBOpoB (9 1)

Bopa. Metozp!l onpezaeneHust cocTaBa BOAbl - aHAJIU3 U CUHTE3.

Jaoopamopnutii oneim Ne 20.«Onipenenenre BoJONPOBOIHON U JUCTUITMPOBAHHON BOIBI»

duznyeckre 1 XMMHUYECKUE CBOMCTBA BOJIBI.

Jaoopamopnuiii oneim Ne21.Oxpacka UHIAMKATOPOB B HEUTpaIbHOW cpelie

Jaoopamopnuiii oneim Ne22.CpaBHeHue npoO BOABI: BOJOMPOBOIHOM, U3 TOPOACKOTO OTKPHITOrO BOAOEMA.
Bona — pactBoputens. PacTBopsl.

Jlabopamopnutit onvim Ne 23. «/3ydeHne 3aBUCIMOCTH PACTBOPUMOCTH BEUIECTBA OT TEMIIEPATYPhI»
Hacpliennsle 1 HeHaChIILEHHBIE PACTBOPHI.

Jlabopamopnutii onvim Ne 24. «Habnrodenue 3a pocmom Kpucmasinoe



Jlabopamopustit onvim Ne 25. «llepecviuyennvlit pacmeop»

Ilpakmuueckasn paooma Ne 3 «Onpedenenue KOHUESHMPAUUU GEULECE KOTIOPUMEMPUUECKUM MEMO0OM NO KAAUOPOGOUHOMY ZpAPuUKy»
Kpucrannoruaparsl.

Jlabopamopustit oneim Ne 26.«Onpedenenue memnepamypol pasioiHcenus Kpucmainiocuopamay

IloaroroBka x 'NMA, BIIP

Tecmoguviii Konmpons: «IIpakTUKyM I10 U3YYEHHUIO CBOMCTB BOJABI U PACTBOPOBY.

Paznen 4. OcHOBBI pacueTHO# xumuu (4 1)

Monb — eauHHMIA KOJIMYeCTBa BelecTBa. MossipHas Macca. BelancieHns o XMuMHUYECKUM ypaBHEHHUSIM.

3akon ABoragpo. MonspHbiii 00beM ra3oB. OTHOCHTEIbHAS TIOTHOCTH T'a30B.

O06paboTKa HKCIEPUMEHTAIBHBIX JAHHBIX C UCIOJIb30BaHHEM IM(poBoil 1aboparopun «Touka poctay.Urenue rpadukos, auarpamMm

Pa3znen 5. IlpakTHKYM M0 M3y4YeHUI0 CBOWCTB BElIECTB OCHOBHBIX KJIACCOB HEOPraHMYecKHX coenquHenuii (12 v)

Oxcuppl: Knaccuukanys, HOMEHKIATypa, CBOMCTBA, TOTYYCHHE, TIPUMEHEHHE.

Jlabopamopnuiii oneim Ne27. HabmoneHne pacTBOPUMOCTH OKCHIOB AIOMHHWS, HATPUS, KAIBIHMSI U MEIU B BOJE.

Jlabopamopuuwtit onetm Ne28.OnpeneneHue KUCIOTHOCTH-OCHOBHOCTH CPEJIbI TTOYYEHHBIX PACTBOPOB C TOMOIIBIO0 HHINKATOPA.
Jlabopamopusiit oneim Ne29. TlonydeHue yriaekucioro ra3a M B3aWMOJIEHCTBHE €ro ¢ M3BECTKOBOM BOJOM.

I'mapoxcuapl. OcHOBaHMS: KiIacCU(pUKAIN, HOMEHKIATypa, MOIydeHHE.

Jlabopamopnuiii oneim Ne3().B3anmoseiicTBre OKCHIOB KanbIws U hocopa ¢ BOIOM, onpeesieHne XapakTepa 00pa3oBaBIIerocst THAPOKCHIA C
MTOMOIIIBIO MHIMKATOpA.

Jlabopamopnuiii oneim Ne 31.«Onpenenenne pH pa3nmudHbIX cpemy

Ilpakmuueckan paboma Ne 4 «Onpeneneaue pH pacTBOPOB KUCIOT W IIEIOYCH»

XuMHYecKre CBOMCTBA OCHOBaHWU. Peakius HelTpanuzanuu. Oxpacka WHIMKATOPOB B INETOYHOM M HEUTpanbHOW cpedax. [IpuMeHeHre OCHOBaHUI.
Jlabopamopnutii onvim Ne 32.«Peakuusi HEUTpaIM3aAN.

Jemoncmpayuonnwiii sxcnepumenm Ne 12.«OcnoBanusi. TernoBoit 3¢dexT peakuu THIPOKCHIA HATPUS C YIVIEKUCIIBIM Ta30M»
Jlabopamopustit oneim Ne33.B3auMonelicTBre pacTBOPOB KHCIOT CO INEIOYaAMHU.

Jadopamopuotii onvim Ne34.TlonydeHue HepacTBOPHMBIX OCHOBAHUII M HCCIIEIOBaHHME MX CBOMCTB (Ha mpumepe ruapokcuna meau (I1)).
AmdoTepHbIe OKCUIBI U THIPOKCHIBL.

Jlabopamopnotit onvim Ne35.11onydeHre ampOTEpHBIX OCHOBAHHUI U HCCIICAOBaHNE X CBOMCTB (Ha mpumepe ruapokcuaa nuuka (11)).
Kucnorel. CocraB. Kiaccudukanus. Homenknarypa. [Tomyuenue KUCIIOT.

XHUMHUYECKUE CBOMCTBA KHUCIIOT

Jlabopamopnuuii oneim Ne36.B3zauMoneiicTBue MeTaJUIOB (MarHus, LIMHKA, jKeJe3a, MEIU) C pacTBOpaMH KHUCIOT.

Jaoopamopnuuii oneim Ne37.B3aumopeiictBue okcuna meau (II) m okcnpa nmHKa ¢ pacTBOPOM CEPHOM KHCIIOTHI.

Jabopamopnuuii oneim Ne38. B3aumozeiicTBue pacTBOPOB KUCIOT C HEPACTBOPUMBIMH OCHOBAHUSMH.

Comu. Knaccuduxauus. Homenknarypa. CrnocoObl mosyueHust conen

Ilpakmuueckaa paboma Ne 5. «[lonmyyeHrne MeIHOrO Kymopoca

CaoiicTBa coneil. ['eHeTHyeckas CBsI3b MEXKIY OCHOBHBIMU KJIACCAaMH HEOPTaHUYECKUX COEAMHEHUI

IIpakTHyeckas padora Ne6.Pemenne sxcnepuMeHTaNbHBIX 33a4 M0 TeMe «IIpakThkyM 1Mo U3y4yeHUIO0 CBOWCTB BEIIECTB OCHOBHBIX KIJIACCOB
HEOPTaHWYECKUX COCTUHEHUI»



IToaroroBka x I'MA, BIIP
Tecmoesntit kKonmpoav: «lIpakTUKyM IO U3YUYEHUIO CBOMCTB BEIIECTB OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCAMHEHUI.

Pa3nen 5. OCHOBBI ONBITHO-)KCIIEPUMEHTAJILHOH U NMPOEKTHOI JeATebHOCTH (164)

TexHuka 6e30MaCHOCTU NPH BBINOJHEHUH CAMOCTOSITEIbHBIX ONBITOB M SKCIIEPUMEHTOB B JIOMAIHUX YCJIOBHMSX U C UCIOJIb30BAaHHUEM OOOPYHAOBaHMS
XUMHYECKOU 1ab0paTopuu.

IIpakTnyeckast padora Ne7. O6paiueHue co cTekiIoM (crudaHue CTeKISIHHOW TpYOKH, M3TOTOBJIEHHUE: TUIIETKH; KaMUISIPOB; IPOCTEHINX Y3II0B;
npocTefmux npudopoB)

XUMHUYECKUI aHaM3: KAUECTBEHHBIM M KOJIWYECTBEHHBII

Teopernueckre OCHOBBI ONBITHO-IKCIEPUMEHTAIBHON U IPOEKTHON JEATEIbHOCTH.

Bri0op Tembl mpoekra. [InaHnpoBaHue AESTEIbHOCTH.

ITonroroBka npoekra. Co0p nHGOpMALIMU 11O JaHHOM Teme. MozaenupoBaHue NPOEKTHON NEATETbHOCTH.

Brimonnenne y4eOHBIX MPOEKTOB, OMBITHO-3KCIEPUMEHTAIbHBIX PadoT.

IIpakTnyeckue pad6oTbl Ne8-12 o remaM NPOEKTOB yYaAIIUXCS

[TonroroBka y4eOHBIX TPOEKTOB K 3AIINUTE

IIpomesxxyTouHnasi arrecranusi. 3allUTa NMPOEKTOB

ITonroroska k I'MA, BIIP: pemenue npakTuko OpMEHTUPOBAHHBIX 33 JaHUI

ITonroroska k I'MA, BIIP: pemenue npakTukO OpUEHTUPOBAHHBIX 3aJlaHUI

O06o0mmeHne, cucTeMaTH3aIus U KOPPeKIus 3HaHUK yJamuxcs 3a kKype «XVUMUS», 8 xiacc.

TecToOBBIA KOHTPOJIb.

Temamuxa onvimMHO-IKCREPUMEHMATILHBIX U RPOCKMIHBIX PAGOM ¢ UCROIb306anuem 000opyoosanun yenmpa « Touka pocmay:
1. DkcnepTH3a MPOAYKTOB MHUTAHUS IO YITAKOBKE.

2. Onpenernenne KayecTBa BOJOIPOBOJHON BOJIBI.

3. OmpenernieHre CBOWCTB BOJONMPOBOJHONW W JUCTHUIUTUPOBAHHOW BOJIBI.

4. KuciotHoCTh aTMOC(HEPHBIX OCAIKOB.

5. [Nony4yeHnune kpucTaIIOrUapaTa MEIHOTO KyIopoca.

6.Habnroienue 3a pocToM KpUCTAJIOB.

7. [Tony4yeHue MepechIIIeHHBIX PAacTBOPOB.

8. Onpenenenue Temmeparypbl pa3ioKeHHUs KPUCTALIOTHIpATa.

9. Onpenenenne KUCIOTHOCTH TMOYBHI.

10. M3y4eHue menoyHOCTH Pa3IMYHbIX COPTOB MbLIA M MOKOIIUX CPENICTB.

11. lanukaTopHbIe CBOIMCTBA pa3IMYHBIX pacTEHHH U 1BETOB (C ompeneneHuemM pH pacTBOpOB).

12. Onpenenenune kayecTBa xJeOONEKapHOW MYKH M xJieOa.

13. Onpenenenue kadecTBa KHCIOMOJIOYHBIX MPOTYKTOB.

14. Omnpenenenve 3aBUCUMOCTH M3MeHEHUs1 pH 1eTbHOro M macTepu30BAHHOIO MOJIOKA OT CPOKOB XpPaHEHHUS.
15. Oumnctka BOABI NEPErOHKOM.

16. Ouucrtka BOABI OT 3arpsi3HEHUN.

17. IlpuroroBieHne MOYBEHHON BBITSDKKU U orpenaeneHue ee pH.



18. Ompenenenue CTENEHN 3aCOJICHHOCTH TTOYBHI.

19. KonuyecTBeHHOE OmNpeaeIeHre 3arpsi3HEHHOCTH BEIECTBa.

20. Omnpenenenne maccer okcuna meau (I1), oonapyxkenue okcuma yriepona (IV) u Bombl, MoOMydaeMbIX MPU Pa3ioKEHUH OCHOBHOTO KapOOHATa Mean
(ManmaxuTa).

21. Tlonmyuenue, cobupanue U UACHTU(PHUKAIMS Ta30B (BOJOPOJA, KUCIOPOIA, YTIEKUCIOro ra3a, aMMHaKa), MOHTaX COOTBETCTBYIOIIUX MPUOOPOB.

IIpumeyanue: >KeNTBIM MapKepoOM BBIICIEHO conep:kaHue IIpuMepHOR mporpaMMsel, IPEUIOKEHHOM B METOOMYECKHX PEKOMEHIAUUil MHHHCTEPCTBA
npocBenienus Poccuiickoit @enepannu no «Peanuszanuu oOpa3zoBaTelbHBIX MPOrpaMM €CTECTBEHHOHAYYHOM M TEXHOJIIOTMYECKOW HAIpaBIIEHHOCTEH 110
XMMHUHU C UCIIOJIb30BaHUEM 00opynoBaHMs 1eHTpa «Touka pocta»(yTBep>KIeHbI pacnopsbkeHueM MuHucTepcTBa npocseiieHus Poccuiickoit ®enepar uu
ot 12 siuBaps 2021 r.Ne P-6).



COIEPKAHUWE ITPOI'PAMMBI

JAOMOJHUTEJIbHOT0 00pa3oBaHus «3aHUMAaTeIbLHAsA xumMmus» 1s 9 kiaacca (70 yacos, no

IVIAHMPOBAHMIO — 68 4)c HCIOIB30BaHMEM 000pyA0BaHMA LM (POBOM JadopaTopuu
«Touka pocra»

Beenenue B kypce «Xumus-9» (2 4)
Bsoouwii uncmpyxmasic no Th. Xumus — HayKa 3KCIIEpUMEHTAIIbHasI.
Hemoncmpayuonnotit 3xcnepumenm Ne 1. O3naxomnenue c 1a6opamopHbvim 060pyoosanuem; npuémol 6€30nACHOI pAOOMBbL ¢ HUM.

BXOI[HOC TCCTUPOBAHUC 110 TCOPECTUYCCKUM U IMPAKTUYCCKHUM 3HAHUAM 3a 8 xiacc

Pa3znen 1. MHoroo6pa3ue XuMu4YeCcKUX peakiuii B IKCNepUMeHTAIbHOI Xumuu (154)

Tema 1. Knaccugpuxauusn xumuuecxkux peaxuyuii (6 u)

Krnaccudukamuss XUMHUECKUX peakluid, pEeaKmud COCTUHEHHS, pPAa3JIOKEHUs, 3aMelieHus, oOMeHa. OKHCIUTENBHO - BOCCTAHOBHUTEIHHBIC PEAKITUH.
Okwucinutenb, BOCCTAHOBHUTEINb, IPOILIECCH OKUCIEHUS, BOccTaHoBieHHs. CoOCTaBlIeHHE YPaBHEHHWW OKUCIUTENBHO - BOCCTAHOBUTENBHBIX PEaKIUNA C
TTOMOIIIBIO METO/Ia DJIEKTPOHHOTO OaaHca.

TermoBbie AG(HEKTH XMMHUECKUX PEaKIUil. IK30TEPMHUECKUE U DHAOTEPMHUUECKHAE PEaKIIHH.

Tepmoxumuueckue  ypaBHeHHS. CKOPOCTh XMMHUYECKUX peakiuil. PakTopsl, BIMSIOIMIME HA CKOPOCTh XMMHUYECKUX peakuuid. IlepBonavanbHble
MPEJICTABIICHUS O KaTalu3e.

Jlemoncmpayuu./lemoncmpayus onvimos, SblACHAWUX 3A6UCUMOCTIb CKOPOCIIU XUMUYECKUX PeaKyull Om pAasiuyHulX akxmopos.

Tabnuyvr «Obpamumvle peaxyuuy, «Xumuyeckoe pasHosecuey», « CKOpocmv XUMUHECKOU pearyuuy.

Pacuemnvie 3a0auu. Pacuemvi no mepmoxumuyeckum ypasHeHUusM.

Ilpakmuueckasn paboma Nel. H3yuenue enuanus ycioeuii npoGedeHUs XUMUUecKoll peakyuu Ha eé cKopocmb.

Oo6patumble peaknun. [ToHATHE O XUMHYECKOM PaBHOBECHH.

Tema 2. Inexkmponumuueckasn ouccoyuauusn (9 u)

XUMHUYECKUE PEaKIMH, UIYIIME B BOJHBIX PAcCTBOpPax. DJIEKTPOIUTHI U HedsneKTponuTsl. Monbl. Katnonsl u anuoHsl. ['mapaTHas Teopus pacTBOPOB.
DNEKTPOIIMTHYCCKAsT TUCCOIMAIUS KUCIOT, OCHOBaHHM, cojei. CrnaOble M CHIIbHBIC AJIEKTpoauThl. CTENeHb TUcCOoIUalii. Peakiinu MOHHOTO OOMEHa.
VYcioBust mpoTeKaHus peakuii 0OMEHa J0 KOHIA. XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX COCAMHCHUU B CBETE IMPEICTaBIIC HH 00
3JIEKTPOJIUTHYECKON JTUCCOIUAIMN U OKHCIUTEILHO — BOCCTAHOBUTENIBHBIX PEaAKIIHSIX.

ITonsTue o rugponuse conei.

Pacuémuvr no ypasnenusm xum. peakyuii, eciu 00HO U3 ewecms 0aHo 8 UsdvImkKe.

Jlemoncmpayuu. Hcnvimarnue pacmeopos 8euyecms Ha 3IeKMPULECKYI0 NPO8OOUMOCTb. [[8uUdiceHue UOHO8 8 INeKMPUUecKkom noJe.

Jlabopamopuvie onvimul. Peaxyuu obmena medicoy pacmeopamu 31eKmpoiumos.

Ilpakmuueckasn paboma Ne2. Peuienue IxkcnepumeHmanvhslx 3a0ay no meme «Ceoiicmea Kuciom, OCHOGAHUN U COJIell KAK IJ1IEKMPOSIUMO08).
TecToBBIA KOHTPOJIb.

Paznen 2. IlpakTHKYM MO M3Y4Y€HHIO CBOICTB MPOCTHIX BElNIECTB: HEMETANIOB H METAJLIOB, UX coequHeHui (394)
Tema 3. I'anozenwt (5 u)
Hemeramnsl. ["anorensl. [lonoxeHue B MepuoOANYECKON CHUCTEME XMMHUUYECKHX JJIEMEHTOB, CTPOEHHE MX aTOMOB. HaxoxneHue B MpHUpOZE.



dusnyeckre M XUMHUYECKHME CBOMCTBa rainoreHoB. [lomydyeHue u mnpuMeHeHHe TrajmoreHoB. Xiiop. dusmueckue M XHUMHUYECKHE CBOMCTBa XJIOpa.
[Ipumenenne xmopa. Xnoposonopod. dusnueckue cpoiictBa. [lomyuenue. ConsiHasg Kuciora U ee coid. KauecTBeHHasl peakuus Ha XJIOpUJ — HOHBL
PacnoznaBanue xymopu0B, OpOMHIOB, HOIUIOB.

Hemoncmpayuu. @usuueckue ceolicmea 2anozenos. llonyuenue x10poeooopoda u pacmeopeHue e20 8 800e.

Jlabopamopuvie onvimul. Pacnozuasanue consnol Kuciomol, Xa10puoos, opomuoos, uooudos u tooq.

Ilpakmuueckasa pabomaNe 3. Ilonyuenue conanoil Kuciomeol u uzyueHue eé ceoiicme.

Tema 4. Kucnopoo u cepa (8 u)
Kucnopon u cepa. IlonoxeHne B mepuoaudyecKoll CHCTeME XHMHUYECKHX JJIEMEHTOB, CTpoeHHMe ux aromoB. Cepa. Asorporusi cepbsl. Pusmueck ue u

xumuyeckue coiictBa. Haxoxnenune B mpupoge. Ilpumenenue cepwl. CepoBomopon. CepoBoaopojiHas KuclOTa U ee coid. KadecTBeHHas peakuus Ha
cynbhua- nonsl. Oxcun cepst (IV).

CepHast kuciaora. XHUMHMYECKHE CBOMCTBa pPa30aBICHHOW M KOHIIEHTPUPOBAHHOM cepHOW KucioTbl. KadecTBeHHas peakiuss Ha cyabpaT- HOHBL
XVMHYECKHE PEeaKlyy, JIe)Kallie B OCHOBE MONYYEHHs] CEPHOM KHUCIOTHI B HMPOMBIIIICHHOCTH. [IpIMeHeHNe CepHOW KHCIOTHI.

Jlemoncmpayuu. Anromponus Kuciopooa u cepuvl. 3HAKOMCMBO ¢ 00pazyamu npupooHsvix cyib@uoos, cyibghamos.

Jlabopamopuvie onvimul. Pacnoznaganue cyivghuo-, cyrohum- u cynvgpam-uoHos 6 pacmeope

Ilpakmuueckas paboma. Pewenue sxcnepumenmanvhulx 3a0ay no meme «Kuciopoo u cepay.

Tema 5. Azom u ghocghop (9 u)

Azor u ¢ocdop. [Tonoxenne B MEpUOJUUECKON CHCTEME XHMHUYECKHX 3JEMEHTOB, CTPOCHHE HX aTOMOB. A30T, (hU3MYECKHEe W XUMHUYECKHE CBOWCTBA,
nojgyuyeHue u npuMmeHenue. Kpyroopor asora B mpupone. AMmuak. Pusznueckue M XMMHUUYECKUE CBOKICTBA, MOJlydeHUe, npuMeHeHue. Coau aMM OHHS.
A30oTHas KucCJIOTa W ee cBoicTBa. OKHCIUTENLHBIE CBOWMCTBA a30THOW KHUCIOTHI. [lomydeHue a30THOW KHCIOTHI B J1a0OopaTopuu. XUMHYECKHE PEaKIuu,
JIeKallyue B OCHOBE MOJYYEHHUS a30THOM KHCIOTHI B MpoMblnuieHHOCTH. [Ipumenenue. Comu. A30THBIE yaoOpeHHs.

dochop. Amnorponust. uzndeckne n xumudeckue cBoiictBa. Okenn pochopa (V). docdopHas kuciora, ee CoIu U yIoOpeHUs.

Hemoncmpayuu. Ilonyuenue ammuaxa u e2o pacmeopenue 6 gode. O3Hakomienue ¢ obpazyamu nPupooOHvlx HUMpamos, ocghamos.

Jlabopamopnvle onvimbi. B3aumoodeiicmaue coneu ammonus co wenovyamu. O3HaKxomaeHue ¢ a3omuvimu U oc@hopHbimu YOOOpeHUusmu.

Ilpakmuueckan padboma Ne5. Ilonyuenue ammuaxka u uzyuenue €20 C8OUCHE.

Pewenue 3a0au na onpedenenue maccogou (06vEMHOU) 00U 86IX00A NPOOYKMA PEaKyuu om meopemudecKu 603MOHCHO2O.

Tema 6. Yenepoo u kpemnuii (8 u, no nranuposanuio — 7 u))
VYrinepon u kpemHuid. IlomoxkeHue B NEPUOAMYECKON cHCTEME, CTPOEHUE aroMoB. Yriepoa. Aiorponusd. du3MyeckMe U XUMHUYECKHE CBOICTBa

yraepona. AjcopOrusi. YrapHbIi ra3. YTJEKUCIbIH Ta3. YTONbHas KHCIOTa M ee coimu. KadecTBeHHas peakmusi Ha KapOoHat — WoHBL. KpyroBopor B
MIPpUPOJIE.

Kpemnuii. Oxcun kpemuus (IV). KpemHueBas kuciora u ee coiu.

Crexio. llemeHT.

Jlemoncmpayuu. Kpucmaniuueckue pewemxu aimasa u epaguma. 3HaKkomMcmeo ¢ oopasyamu npupooHvlx Kapoonamos u cunukamos. O3HakomieHue ¢
paziuunbiMu guoamu monauga. O3uaxomienue ¢ UOAMU CMEKIA.

Jlabopamopuvie onvimvl. O3HAKOMIEHUE CO CEOUCMBAMU U BG3AUMONPESPAWEHUIMU KapOoHamos u cudpoxapbonamos. Kauecmeenuvie peaxyuu Ha
KapOOHam- U CUTUKAM-UOHDL.

Ilpakmuueckan paboma Ne6. ITonyuenue oxcuoa yenepooa (1) u usyuenue e2o ceoiicme. Pacnoznasanue Kapoonamos.



Pewenue 3aoau na eviuucienue maccvl uau obvéma NPOOYKmMa peakyuu NnoO U3BECMHOU Macce uiu 00bEMY UCXOOHO20 BeUWjecmed, Co0epIHcaujeco
npumecu.
Konmponvnasn paboma Ne2 no meme «Hememannwy.

Tema 7. Oowue ceoiicmea memainog (14 u, no nnanuposanuio — 13u)

Meramnsl. Ilonoxenue B MEPUOJIMYECKON cHucTeMe, CTpoeHHe aToMoB. Metamnyeckas cBs3b. duznueckue cBOMCTBA. Pss akTUBHOCTH
METaJI0B.cBOMcTBa MeTaiioB. OO0mue crnocoOsl nonaydeHus. CruiaBbl METaJLIOB.

[lenounbie Metaibl. [lonoxeHue B MepUOAUYECKOW cUCTEME, CTpoeHue aroMoB. duznueckue M xumuyeckue cpoiicrBa. [Ipumenenue. Haxoxna enue
B IIPUPOJIE.

[lenouHozemenbHble MeTawbl. [looXkeHne B NEpPUONMYECKONW cHcTeMe, CTpoeHHe aToMoB. PU3MUecKHe W XHUMHUYEcKHe cBoicTBa. IIpumeHnenue.
Haxoxnenue B mpupoae. Maruuii u KanbUMi , UX BaKHEHIINe coeuHEeHUs. JKecTKoCTh BOJBI M CHOCOOBI €€ yCTpaHEHHs.

Amomunuil. I[lonoxeHue B NEPUOAUYECKON cHUCTeMe, CTpoeHHue aTomoB. Dusznueckue u xummuueckue cpoiictBa.  [Ipumenenue. Haxoxnenue B
npupozae. AMGOTEpHOCTh OKCHJIa U TUAPOKCHIA ATFOMHUHUS.

Kenezo. IlonoxkeHrne B mepuoanyvecKor cucreme, cTpoeHue atomoB. Dusznueckne u xumuueckue cBorctBa. [Ipumenenune. Haxoxaenue B mpupoe.
BaxHelinme coequHEHUs Kene3a: OKCubl, Tuapokcuasl U comu kenesa (1) u xenesa (I11). KayectBenHast peakiusi Ha HOHBI.

Hemoncmpayuu. 3nakomcmeo ¢ obpazyamu 8adCHeUWUX CONel HAMPUs, Kaausd, NPUPOOHLIX COEOUHEHU Kaabyus, pyoamu oicene3d, COeOUHEeHUAMU
anomunus. Bzaumooeticmeue wenouHulx, WenouHo3eMenbHblX Memaiios u amoMuHus ¢ 600ou. Cowcueanue dcene3a 6 KUCIOpooe U XJope.
Jlabopamopuvie onvimul. [lonyuenue cuopokcuoa anroMunus u 83aumooelicmeaue e2o ¢ kuciomamu u wenovamu. Ilonyuenue eudpoxcuoos scenesa(ll) u
(1) u e3aumooeticmsue ux ¢ Kucromamu u WerO4amu.

Ilpakmuueckaa paooma Ne7. Pewenue 3xkcnepumenmanvuvlx 3a0au no meme «Memanivl u ux coeOUHeHUA).

TecTOBBI KOHTPOJIb.

Pa3nen 3. OCHOBBI ONBITHO-IKCIIEPUMEHTAIbHON M MPOEKTHOI AesiTeibHOCTH (124)

Texnuka 0€30MaCHOCTH MPHU BBIMOJTHEHUH CAMOCTOSTEIBHBIX OMBITOB M DKCIIEPUMEHTOB B JIOMAIIHUX YCIOBHUSX M C MCIOJIb30BAHHEM 000pYyIOBaHUS
XUMHYECKOH 1a00paToOpHUH.

IIpakTuyeckas padora Ne8. OOpameHue co cTekiIoM (CTHOaHUE CTEKIITHHON TPYOKH, H3TOTOBJICHHUE: TUTIETKH; KaTMJUIAPOB; IPOCTEHIITUX Y3JIOB;
npocTelmux mpudopoB)

XWMUYECKUI aHAIN3: KAUECTBEHHBIM U KOJINYECTBEHHBII

Teopernyeckre OCHOBBI ONBITHO-IKCIIEPUMEHTAIBHON U IPOEKTHON €ATEIbHOCTH.

Bri6op Tembl mpoekra. [InaHupoBaHHE AEATEIBHOCTH.

[MoaroroBka npoekra. COOp MHGOPMALIMKU IO JaHHOW Teme. MoaenupoBaHHe IPOSKTHOW JeSTENbHOCTH.

Brimonnenne y4eOHBIX MPOEKTOB, OMBITHO-IKCIIEPUMEHTATIBHBIX PadoT.

MpakTnyeckue pa6oTbl Ne8-12 o remaM NPOEKTOB yHaIIUXCS

[ToaroroBka y4eOHBIX TPOSKTOB K 3aIINUTE

IIpomexyTounasi arrectanusi. 3alIUTa NPOEKTOB

[ToaroroBka k 'MA, BIIP: pemenue npakTHKO OpUEHTHUPOBAHHBIX 3alaHUN

[ToaroroBka k I'NA, BIIP: pemieHne MpakTUKO OPUEHTUPOBAHHBIX 3aJaHUM

O0o0menue, cucteMaTH3alys U KOPPEKIHs 3HAHUH ydaluxcs 3a Kype «OKCIepUMEHTAbHAs XUMUsD», 8 Kiacc.

TecToBBIA KOHTPOJIb.



2. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBbI

IporpamMmabl 10IIOJTHUTECJIBHOI'O Oﬁpa30BaHI/Iﬂ «3aHuMaTeJIbHasd XUMUS

1Jis1 /-9 KJIaCCOB € HCMOJIb30BaHNEeM 000pyaoBaHus HeHTpa « Touka pocTay
C OIIMCaHUEM YHUBEPCAJIBbHBIX y‘leﬁHbIX HeﬁCTBHﬁ, JOCTUTaeMbIX OﬁyanOHII/IMI/ICﬂ

Jluunocmmubwie pezynvmamot
Obyyarowuiicsi NOIYYUM B03MONCHOCHb OISl POpMUpo8anus credyiowux auunocmuvix YVJI:

oIpe/ielieHre MOTHBAIIMKM HU3YYEHHUs Y4eOHOro MaTepuaia;

OLICHWBAaHWE YCBAaMBAeMOro y4eOHOro MaTepuaia, UCXOMAS U3 COIMUAIBHBIX M JMYHOCTHBIX IIEHHOCTEH;

TIOBBIIIICHHE CBOETO 00pa30BaTENILHOTO YPOBHS U YPOBHS FOTOBHOCTH K M3YYEHHIO OCHOBHBIX MCTOPUYECKUX COOBITHH, CBSI3aHHBIX C
pa3BUTHEM XHMHUU U OOIIECTBA;

3HAaHHE MPABWJI MMOBEICHNUS B YPE3BBIUANHBIX CHTYyallUAX;

OILIEHWBaHWE COIMAILHOW 3HAYMMOCTH TPOQECCHA, CBI3aHHBIX C XUMHEH;

BIIQJICHUE TIpaBWJIaMK O€30MacHOTO OOpalieHus ¢ XUMUYECKUMH BEUIECTBAMH M 00OpYIOBAaHUEM, TPOSIBICHHE YKOJIOTMUECKON KYIBTYPHI.

Memanpeomemmusie pe3ynpmanl

Pecynamusnvle
Obyuarowuiicss noay4um 603MONCHOCMb O/ (POPMUPOBAHUS CLeOYIOWUX peeyasmuHblx YV/]:

[eJIeNoaranie, BKIIIOYAas TOCTAHOBKY HOBBIX IieJield, IpeoOpa3oBaHHME MPAKTUYECKOW 3a1aud B ITO3HABATENIBHYIO, CAMOCTOSTENIBHBIN aHAIH3
YCIIOBUH JOCTHMKEHHUS 1M Ha OCHOBE Y4ETa BBIACICHHBIX YYHUTEIIEM OPUEHTHPOB ACHUCTBUS B HOBOM Y4eOHOM MaTepualne; IIaHHPOBAHUE ITYTH
JIOCTHOKCHHS 11CIICH;

yCTaHaBJICHHE IIEJICBBIX NMPUOPUTETOB, BHIICICHUE aJbTCPHATHBHBIX CIOCOOOB TOCTHKCHHS LM W BBIOOp HamOosee 3PQGEKTUBHOrO CIoco0a;
YMEHHE CaMOCTOSATEIBHO KOHTPOJIUPOBATh CBOE BPEMS U YIPABISATH HM;

YMEHHE NIPUHUMATh pPeIIeHUs] B MPOOJIEMHON CHUTYaINH;

MOCTAaHOBKA y4eOHBIX 3a/1a4, COCTABJICHHE IUIaHA M TOCIEI0BATEIbHOCTH JICHCTBUIA;

oprausanus padbo4yero Mecta IpU BBIMOJHEHUH XMMHYECKOTO SKCIEPHMEHTA;

MIPOTHO3MPOBAHUE PE3YNIbTATOB OOYYEHUs, OIICHWBAHHE YCBOSHHOI'O MaTepHalla, OIIEHKa KaueCTBa M YPOBHS IMOJNYYCHHBIX 3HAHWUU, KOPPEKLUS
IUTaHa U crioco0a JecTBUS TPU HEOOXOIUMOCTH.

Iloznasamenvhoie

Obyuatowuiicsi NOIYYUM B03MONCHOCHb 051 (YOPMUPOBAHUS ClLedyowWUX nosnasamenvuvix YVII:

MIOWCK U BbIJIEJIEHUE UH(POPMAIINH;

aHaJlM3 yCcIOBHM M TpeboBaHM 3ajauu, BHIOOP, COMOCTABIEHUE U O0OOCHOBaHHUE CIoco0a peleHus 3aaaqyu;

BbIOOp HambOosee 3(PPEeKTUBHBIX COCOOOB pElIeHUs 337aYd B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIi;

BBIIBIDKEHUE U 00OCHOBaHME TUIIOTE3bI, BHIOOP crocoba e€ MpOBEpKH;

CaMOCTOATENbHOE CO3JAHHUE ATOPUTMA AEATEIbHOCTU NPU PELICHUH MPOOJeM TBOPUYECKOrO M MOMCKOBOIO XapakTepa;



—  yYMEHUS XapaKTepHU30BaTh BELIECTBA IO COCTAaBY, CTPOCHUIO U CBOWCTBaM;

—  ONUCBIBAHUE CBOMCTB: TBEPABIX, XKUJKUX, 'a3000pa3HbIX BEIIECTB, BbIAEIECHUE UX CYIECTBEHHBIX IPHU3HAKOB;

—  H300pa)keHHEe cocTaBa MPOCTEHIINX BELIECTB C IOMOILIBI0 XUMHUYECKHX (POPMYT M CYLUIHOCTH XMMHUYECKHUX PEaKIHH C MOMOIIBbI0 XMMUYECKUX
YpaBHEHUM;

—  IIpoBejeHHe HaOII0AeHHH, ONTMCaHNe IPU3HAKOB U YCIIOBUM TE€UEHHs] XMMUYECKUX PEaKLUH, BBIIOJIHEHHE XMMUYECKOr0 HKCIEPUMEHTA, BBIBOIbI
Ha OCHOBE aHaJM3a HaOJIIOJIEHUH 3a SKCHEPUMEHTOM, pellleHHe 3ajay, MOJy4yeHHe XUMHUeCKOoW MH(OpMaIMM U3 pa3IMYHBIX HCTOYHHUKOB;

—  yMEHHUE OpraHM30BBIBATH HCCJIEIOBAHUE C LIENBIO MPOBEPKH TUIOTE3;

—  yMEHHe JieJlaTh yMO3aKJIIOUeHUs (MHAYKTHBHOE U 110 aHAJIOTUMHU) U BHIBOJBI;

—  yMeHue 00bEeKTHBHO OLIEHUBATh HH(OPMALIMIO O BELIECTBAX U XUMHUECKHX MPOIEcCcaX, KpPUTHIECKH OTHOCUTHCA K IICEBJOHAYYHOM

uH(pOpMAaIHUH.

Kommynuxamusnvie
Obyuarowuiicsi NOIYYUM 803MOACHOCHb 0151 (YOPMUPOBAHUS CLEOYIOWUX KOMMYHUKamueHvix YV/I[

— IIOJIHOC U TOYHOC BBIPAKCHUC CBOUX MBICJIEHM B COOTBETCTBHUH C 3ala4aMu U YCJIOBUSAMHU KOMMYHUKAIIUU;

— aJCKBATHOC UCIOJIBb30BAHUEC PCUYCBLIX CPCJACTB 1A YUaCTUA B JUCKYCCUH U apIryMCHTAIIUN cBOEH Mo3nru, YMEHUC NPEACTABIATL KOHKPETHOC
CO/IepKaHUe C COOOLICHWEM €ro B MHCEMEHHON M YCTHOH (opMe, ompejelieHHe Crioco00B B3aMMOJCHCTBHS, COTPYIHUYECTBO B TIOMCKE H cOOpe
uHpOpMAaIY;

— OmpenelieHre Croco0OB B3aMMOJCHCTBHS, COTPYIHUYECTBO B MOHCKE W cOOpe MH(pOpPMAIMH, ydacTHe B JUAJOre, IUTAHUPOBAaHHE OOLIMX
CIOCOO0B pabOoTHI, MPOSBICHUE YBOKUTEIHLHOI'O OTHOIIEHHS K APYIMM YYaIlUMCS; ONHCAHHUE COJEPKAHMS BBIMOIHSAEMBIX JEHCTBUN C LIENBIO
OPHEHTHPOBKH B ITPEIMETHO- MMPAKTHUECKON JAEATETbHOCTH; YMEHUS YIUTHIBATh PAa3HbIE MHEHUS M CTPEMHUTHCS K KOOPIMHALINHU PA3IMIHBIX
MO3UILINN B COTPYAHUYECTBE;

— (opmynupoBaTh COOCTBEHHOE MHEHHE M MTO3HIINIO, apTYMEHTHPOBATh U KOOPIMHUPOBATH €€ C MO3UIHUAMH MAPTHEPOB B COTPYAHUUIECTBE MPH
BBIPA0OTKE OOIIETO pElIeHUs B COBMECTHOM IESITEIBHOCTH;

—  OCYILIECTBISTh B3aWMHBI KOHTPOJIb M OKa3bIBaTh B COTPYAHHUYECTBE HEOOXOAUMYIO B3aUMOIOMOIIb;

— IUIaHUPOBATh OOIMIME CIIOCOOBI PA0OTHI; OCYIIECTBIISTh KOHTPOJb, KOPPEKIIHIO, OIICHKY JACHCTBHI NapTHEPA, YMETh YOCKIATh;

— HCHOJIb30BaTh aJE€KBATHBIC SI3BIKOBBIE CPEACTBA JUISI OTOOPaKEHHS CBOMX YYBCTB, MBICIEH, MOTHBOB M NMOTPEOHOCTEH; 0TOOpakaTh B peun
(onmcanue, OOBSICHEHUE) COJEpIKaHUE COBEpIIAEMBIX JCHCTBHM, Kak B (hOpMe TPOMKOM COLMAIM3UPOBAHHON peuu, Tak U B (popme BHyTpeHHEH
peun;

— pa3BHBaThb KOMMYHHMKATHBHYIO KOMIIETCHIIMIO, HCIIONB3Ysl CPEICTBA YCTHOW M MHCbMEHHOH KOMMYHHKALUU NpU paboTe ¢ TeKCTaMU Y4eOHHKa U
JOTIOJTHUTENIBHON JINTEPATYpOM, CIPABOYHBIMH TAOJIHUIIAMH, MPOSBIATH TOTOBHOCTh K YBaXCHHIO WHOM TOYKHM 3PEHUS MPH OOCYXKICHUH
Pe3y/IbTaTOB BHIMOJIHEHHOH paOOoTHI.

ITpeomemmnsvie pezynvmamol
Obyuarowuiica Hayuumcsi:
— TpPUMEHSTh OCHOBHBIC METOJBI IMO3HAHMS: HAOIIO/IEHUE, H3MEPEHUE, dKCIICPHMEHT;
— OIKCHIBAaTh CBOWCTBA TBEPMBIX, KHUIKUX, Ta3000pa3HBIX BEIIECTB, BBIICNSAS UX CYIIECTBEHHBIC NMPH3HAKY;
— PAacKpbIBaTh CMBICI 3aKOHA COXPAHEHHUsS MAacChl BEUIECTB, aTOMHO-MOJIEKYJISIPHONH TEOPHUH;



pa3nnyath XUMUAYECKUE U (pu3MyecKue siBICHUS,

Ha3blBaTh NPU3HAKA U YCJIOBHS IMPOTEKAHUS] XUMUYECKUX PEaKLUH;

coOmoaTh mpaBuiia 6e30macHoi padoThl MPU MPOBEACHUU ONBITOB;

MOJIB30BAThCS JIA0OPAaTOPHBIM 00OPYIOBaHWEM W TIOCYJION;

MoJy4arh, cOOMpaTh ra3o00pa3Hble BEUIECTBA M PACIO3HABATH HMX; XapaKTEpU30BaTh (U3NUYECKUE M XMMHUYECKHE CBOMCTBA OCHOBHBIX KIIACCOB
HCOPraHNM4€CKUX COCHHHCHHﬁ, IIPOBOAUTH OIIBITHI, IMOATBCPKAAOIIUC XUMUYCCKUC CBOMCTBaA HN3YUYCHHBIX KJIACCOB HCOPIraHMYCCKUX BECIIECTB;
PacKpbIBaTh CMBICI MOHSATHUSI «PACTBOPY», BBIUUCIIATH MACCOBYIO JIOJKO PACTBOPEHHOIO BEIIECTBA B PACTBOPE, TOTOBUTH PAaCTBOPHI C
onpeeIEHHON MacCOBOM /10J1el pacTBOPEHHOIO BEIIECTBA;

XapaKTCpu30BaTb 3aBUCUMOCTDb (I)I/ISI/ILICCKI/IX CBOICTB BCUICCTB OT THIIA KpHCTaﬂHquCKOﬁ peIHéTI(I/I, OMPCACIIATh BUL XUMHYECKOH CBSI3U B
HCOPraHN4YCCKUX COCANHCHUSX

PacCKpbIBaTb OCHOBHBIC IMOJIOKCHUSA TCOPUU BHCKTpOHHTquCKOﬁ Aucconuanu, COCTaBJIATL YPABHCHUA 3HeKTpOHHTH‘ICCKOI71 aucconuanuuu
KHCTIOT, IIENOYeH, COoJe W peaKIuii MOHHOTO OOMEHa,

PacCKpbIBaTh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ, OonpeaAc/IATb OKUCIUTCIIb U BOCCTAHOBUTCIIb, COCTABJIATH YPABHCHUSA
OKHCJTUTEJIbHO-BOCCTAHOBUTEIILHBIX PEAKIINH;

Ha3bIBaTh (i)aKTOpI)I, BJIMAIOIIME HA CKOPOCTH XUMHYECKOMN PCaKumnu;

XapaKTCpU30BaTh B3aUMOCBA3bL MCKIAY COCTAaBOM, CTPOCHUEM U CBOMCTBAMH HEMETAJJIOB U METAJIIIOB,

MMPOBOAUTL ONBITHI IO MOJTYYCHUIO U U3YYCHUIO XUMUYCCKUX CBOICTB pas3/IMYHbIX BCHICCTB,

IPaMOTHO OOpaIaThCsl C BEIIECTBAMU B MOBCEIHEBHOM JKU3HM.

Oodyuarowuiica noayuum 603MONCHOCHb HAYYUMbCA:

BBIJIBUTATh U TPOBEPSTH SKCIIEPUMEHTAIBHO THIIOTE3bI O XMMUYECKUX CBOWCTBAaX BEIIECTB Ha OCHOBE MX COCTAaBAa M CTPOEHHS, UX CIIOCOOHOCTH
BCTYNIaTh B XMUMHUYECKHE PEAKLUHU, O XapaKTepe M MPOAYKTAX PA3INYHBIX XMMHUYECKUX PEaKLuil;

XapaKkTepHU30BaTh BEIIECTBA 10 COCTaBY, CTPOCHUIO M CBOMCTBAM, YCTaHABIMBATh IPUYUHHO-CIIEICTBEHHBIE CBSA3H MEX]y JTaHHBIMU
XapaKkTEepUCTUKAMU BEIIECTBA;

COCTABJIATh MOJIEKYJISIPHBIE U TIOJHBIE MOHHBIE YPaBHEHUS 10 COKPAIIEHHBIM MOHHBIM YpPaBHEHMSM;

MIPOTHO3MPOBATH CIIOCOOHOCTH BEIECTBA MPOSBIATH OKUCIUTEIbHBIE NIH BOCCTAHOBUTEIbHBIE CBOWCTBA C YUETOM CTETICHEH OKHCICHHS
3JIEMEHTOB, BXOJSIINX B €r0 COCTAB;

BBIJIBUTATh M MTPOBEPATH SKCIIEPUMEHTAIBHO TUIIOTE3bI O PE3YJIbTaTaX BO3ACHCTBUS Pa3IMYHBIX (PaKTOPOB HA U3MEHEHUE CKOPOCTH XUMHUYECKON
peaxiuy;

WCIIOJIb30BaTh NMPHOOPETEHHBIE 3HAHUS Ul SKOJIOTHYECKH I'PAMOTHOIO MOBEIEHUS B OKPY)KAIOUIeH Cpene;

HCIOJIb30BaTh MPUOOPETEHHBIE KIIOUYEBbIE KOMIIETEHLIMHU IPY BBIMOJIHEHUH MPOEKTOB U PEIIEHUN Y4eOHO-HCCIe10BaTebCKUX 3a/1a4 110
W3YYCHHIO CBOWCTB, CIOCOOOB TMONyYEHHS M PACIlO3HABAHMS BEIIECTB;

O0BEKTUBHO OIICHMBATh MH(POPMAIMIO O BEUIECTBAX M XUMHUYECKHX IMPOIIECCaX;

OCO3HaBaTh 3HAYEHHE TEOPETUUYECKUX 3HAHUU MO XUMHH JJIS NPAKTUYECKOW AEATEIbHOCTH YEIOBEKa;

CO3/1aBaTh MOJIEJIN U CXEMBI IJIs pelIeHHs Y4eOHBIX M MO3HABATENbHbIX 3a/1a4; MTOHUMATh HEOOXOIUMOCTb COOIOICHUS TIPEAMHCAHNM,

npeajiaraCMblx B MHCTPYKIUAX ITIO MCIIOJIBb30BAHHIO JICKAPCTB, CPEACTB OBITOBOM XMMHH U Ap.



DopMBbI KOHTPOJISA

Dopmuposanue HKT-komnemenmuocmu odyuarouwuxcs

YyeHuK HayduTCs:

- UCTOJIb30BATh Pa3HbIe IPUEMBbI MOMCKA HHPOPMAIIMK HAa IEPCOHATTLHOM KOMIIBIOTEPE B 00pa30BaTeIbHOM IIPOCTPAHCTBE C UCTOIb30BAaHHEM 000pYAOBaHUS
urdpoBoii maboparopuu;

- HCMIOJIb30BaTh Pa3IMYHBIEC CIIOCOOBI XpPaHEHHS U BU3yalIu3allii HHPOPMALIUY, B TOM YHcie, B rpaguueckoi Gpopme

DopmMuposanueKOMnemeHmHOCIUY 6 061acmu ONbIMHO-IKCHEPUMEHM ANbHOIL U RPOEKMHOU 0eAme/IbHOCIU

YueHnuk HAaYYUTCs IJIAHUPOBATDH W BBIIIOJIHATD y‘IC6HOC HCCIICAOBAHUC U y‘le6HbII71 ITPOCKT, UCIIOJIb3YA O60py,[[OBaHI/IC, MoJ€/In, METOAbl, ITIPUCMBbI, AACKBATHbLIC
uccienyeMoi mpoodieme.

YueHuk MOJIY4YUT BO3MOXHOCTb HAYUYUTHCSA CAMOCTOATCIIbHO 3alyMbIBAaThb, IJNIAHUPOBATHb W BBLIIIOJIHATH yqe6Hoe HUCCIICOO0BAHUC, y‘ICGHBII\/'I n COHHaJIBHBIﬁ
ITPOCKT I10 eCTCCTBeHHOHay‘IHOﬁ HaIlpaBJICHHOCTH.

Yuem pesynomamos eneypounoit oeamenvnocmu

Dopmbl U NEPUOOUUHOCTE KOHMPOJISL

Bxoomnoti konmpoib TPOBOANUTCS B Hauasle yueOHOr 0 rojia JUIs IPOBEpKU HaYaIbHBIX 3HAHUHA M YMEHUH 00yJaroIInXCs.

Texywuii KOHmMpPOIbL TIPOBOJUTCS HA KAXKIOM 3aHATHH B (POpMeE MeJarornueckoro HaIoaeH s.

Tecmogbiii KOHMPOIbL OCYIMIECTBISIETCS 110 OKOHUYAHHH U3YYESHHUS KaXKIO0T0 pasiena.

Ipomedsxcymounas ammecmayus IPOBOANUTCS B KOHIIE YU4e€OHOro rojia B (hopMe 3alUThl IPOEKTA, TO3BOJSET IPOBECTH aHAIN3 PE3yIbTaTHUBHOCTH OCBOEHUS
00YyJaroIMMHCS OCHOB OIBITHO-IKCIIEPUMEHTAIIBHON U MPOEKTHOM EATETbHOCTH JAHHOT'0 Kypca BHEYPOUHOH EATETbHOCTH «DKCIIEPUMEHTAIbHAS XUMHUS».

Kpumepuu oyenxu pe3yniomamog 0C60eHUA NPOZPAMMbBL KypCa

Pabora oOyd4aromuxcsi OIEHWBAETCS MO TPEXYPOBHEBOM IIKalle, MPEAIOaralleil Hajaudue CIeAyIOIUX yYPOBHEW OCBOCHHS IPOrPaMMHOIO MarepHala:
BBICOKH, CPETHUM, HU3KHII.

Bbicokmii ypoBeHb: 0Oydaromuics TEMOHCTPHUPYET BBICOKYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTH B OOpPA30BATEIbHOM NESTEIbHOCTH, MPOSBISIET
WHUIMATUBY, HE MPOITYCKAaeT 3aHATHs O€3 YBaKUTENbHON MPUYUHBI, JAEMOHCTPHUPYET BBICOKHN YPOBEHb 3HAHMHA M KOMIIETEHIIMH, BIIaJeeT Ha BBICOKOM
TBOPYECKOM YPOBHE IPUOOPETEHHBIMH B X0/1€ M3yYCHHS IPOrPAMMBbl YMEHHUSIMUA U HaBBIKAMU;

Cpennnii ypoBeHb: 00yYarOIIMKCS JEMOHCTPUPYET OTBETCTBEHHOCTh M 3aHMHTEPECOBAHHOCTh B 00OPa30BATENBHOH NESATEIBHOCTH, HPOSBISET XOPOIIHMA
YPOBEHb 3HaHUI M KOMIIETCHIINI; MHULIMATUBEI HE POSBIISET, HO CIIOCOOEH MOAeP)KUBATH HHUIIMATOPA B MPEIaraeéMoM I0JIe e TEIbHOCTH, B JOCTaTOYHON
CTEINEHHU BJIa/ICET MOIYYaeMbIMH B X0J1€ U3YUEHUsI IPOrpaMMbl YMEHUSMHU U HaBbIKaMH;

Huskuii ypoBeHb: 00ydaromuiicss AEMOHCTPUPYET HEJOCTATOUYHYIO OTBETCTBEHHOCTh M 3aWHTEPECOBAHHOCTH B 00Pa30BaTEIbHOM JEATENLHOCTH, MMOCEIIAET
3aHATHA OT Cydasl K CIIy4ar0, IIOKa3bIBA€T YJOBJIETBOPUTENbHBIM YPOBEHb 3HAHUN U KOMIIETEHIMH, B LIEJIOM CJ1a00 BJIaJEeT MOMy4YaeMbIMU B XOJ€ U3YUCHUS
MPOrpaMMbl YMEHHUSIMHU U HAaBBIKAMH.

®opMBbI pe3yJIbTATOB 0CBOCHHS MPOrPaMMbl BHEYPOYHOI 1eATeIbHOCTH:

1. OTmeTka ypOBHS JOCTHXKEHUN 00YyYaroIIerocs B JIMCTE NEAarornuecKoro HaooIeHNs;

2. 3anmcHu B )KypHaJe yuéra o pe3ylIbTaTHBHOCTH y4acTHsl OOYJalOUIMXCs B MEPOIIPHUITUSAX PA3HOTO BUAA M YPOBHS (IUIUIOM, TpaMoTa, 01aroJapHOCTb,

JpYToe);
3. 3ancu B KypHaie yuéra 00 y4aCTHU B BBIC3THBIX MEPOIPUSATHSX.



3. KAVIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE
BHeYypOuHoii AessTebHOCTH « XUMMUSA» - 7 - 8 ki1ace

(7 kacc - 35 yacoB; 8 ki1acc — 35 yacos)
€ YKa3aHHeM HUCNO0/1b30BaHUA 000pyA0BaHusA LM POBOi 1a00opaTopuu

«Touka pocra»

Ne Tema 3ansaTHs IInanupyemsie pe3yabTaTbl Koua-Bo Hara |Unpopmany Hcmonb3oBanue
n/n Ipeamernbie YY]I Jlmanoctabie VY] MeTtanpeamMeTHble 1acoB HOHHAs 0bopynoBamust
YV noaaepxkka  «Touka poctay
Y4eOHUK
Pa3nen 1. OcHOBBI 3KCTIEPUM EHTAILHOW XUMHUH(22 1)

1. | Beoonwiii uncmpykmasyic no Th Hats MIOHATHE 0 | 1. MoruBanus Hay4eHuUs K. YY1, 1 TexHuka
XUMHs — HayKa DKCIIEpUMEHTAJIbHASI. npenMere XUMHH. | TIPEAMETY XUMUSI 1. Pazpemenune 0e30MacHOCTH B
P Cdopmuposath 2. Pa3BuBaTh 4yBCTBO KOH(IIHKTA KaOMHETE XUMHUH
Jemoncmpayuonnslii IKcnepumenm [IEPBOHAYAJIbHBIE TOPAOCTH 32 POCCUHCKYIO0 2. YIIpaBiIcHUE nenTpa «Touka
Ne 1. HpE/ICTaBIICHNUS: XMMHUYECKYIO HAYKy TMIOBEJICHUEM TapTHEPa Pocrtan.
O3nakomnenue ¢ aabopamopheim | a) O BELIECTBE, a Takxke o | 3. HpaBcTBeHHO- ILYVY . 3HAaKOMCTBO C
o6opydosanuem; npuémol 0e30nacHoii | TPOCTBIX W CJIOXKHBIX | ITHUYECKOE OLICHUBAaHNE 1. @opmupoBaHue 000pyIOBaHUEM.
pabomol ¢ HUM. BEIIIECTBAX; M03HABATENNbHOM LIENH

0) Hayath (OPMHUPOBATH e  CuMBOIBI
yYMEHHE XapaKTepHU30BaTh XUMHUYECKUX
BEILIECTBA, HCIONb3Ysl AT 3JIEMEHTOB
9TOro uX (Qusuyeckue e  Xumuueckue
CBOMCTBA. (‘I)opMyan
TepMuHbI
Ananus u
CHHTE3
P.YY].
1.Ilenemonaranve u
TUIAaHUPOBAHHME.

2. Ilpakmuueckan paboma Ne 1 ‘YMeHune mojib30BaThCs JlaTunk
«IIﬁpaswm mgxuuku be3onacnocmu npu Hal‘p6€BaTeHLHLIMI/I TEMIIEPATYPBbI
pabome c nabopamopnvim npudopamu o
ooopyoosanuem. Uzyuenue cmpoenus (repmonapHBIF),

CIIUPTOBKA

njiamenu»




MeTobl MO3HAHUSA B XUMHU. DKCIIEPU- HUcnonb3oBanue s 1. MotuBauys Hay4eHus K. YYI. Jatunk
MEHTAJIbHBIC OCHOBBI XUMUHU TTO3HAHUS OKPYXKAIOMIETO | MPEIMETY XHUMUS 1. Pazpemenune TEeMIIepaTyphl
JlagopaTopHEelii onpiT Nel MHUpPa Pa3ITAIHBIX 2. Pa3BuBaTh 4yBCTBO KOH(IIUKTa (TepMomapHbIit),
PaccMoTpeHue BelecTB ¢ pa3IMYHbIMH | METOTIOB (mabironieHue, TOPJIOCTH 33 POCCHIICKYI0 2. YIIpaBICHHUE CIIMPTOBKA
du3MUeCKHMH CBOHCTBAMH HU3MEPCHUE, OIIBIT, XUMHIYECKYIO HAyKy TIOBEJICHNEM TapTHEpa
(Menb, KkeJe30, HUHK, cepa, Boja, SKCIIEPUMEHT, 3. HpaBcTBeHHo- ILYVY .
XJIOPH/L HATPHS MOJICIIUPOBAHUE H JIP. ) JTHYECKOE OI[CHUBAHHE 1. opmupoBanue
P Cdhopmuposats MO3HABATEILHOM 1ETH
Jabopamopnwtit onvim Ne 2 «/lo kakoii | IepBOHAYAIBHEIE e Anammzu
memnepamypvl MON}CHO Hazpembv eéeuie- | NMPEICTABICHUA: O CHHTC3
cmeo?» MeTOoax HaOIOICHHIE 1 P.YV].
SKCIIEPUMEHT 1.Ilenenonaranve u
TUTAHUPOBAHHE.
Metobl MO3HAHUS B XHUMUHU. Jlatauxk
DKCIepUMEHTATbHBIC OCHOBBI XUMUH TEMITIEPATYPBI
P . TJIATUHOBBIM,
,]!gﬁgpgTQprlj/I OnEeIT Ne3. TEPMOMETD,
N3yueHne CBOWCTB BelIeCTB:
HarpeBaHHe BOJbI, HATPeBAHNE OKCH/IA dJICKTprHCECkad
xpemuus (1V). Ttk
Jlabopamopnutii onvim Ne 4,
«H3mepenue memnepamypol KuneHus
800bL C HOMOWBIO OAMUUKA
memnepamypul u mepmomempa)
Mertoabl O3HAHUS B XUMUH. JaTunk
OKcIiepuMeHTaIbHbIE OCHOBBI XUMHUH TeMIIEpaTyphl
P (TepMonapHsbIit)
Jlabopamopnutii onvim Ne 5.
«Onpeoenenue memnepamypol
naenenun u KpUCmaniu3auuu
Memannay
[IepBOHayYaNbHBIE XUMUYECKUE TOHSTHS. ITozHakOoMUTBH yu-csi € 1. ®opmupoBaHue K.YVYI. PeaxtuBbl n
UwcTele BemecTBa U CMECH 71a00paTOpPHBIM WHTEpEeca K HOBOMY 1. ITnannpoBanue XUMHYECKOE
000pyIOBaHUEM, TIPEIMETY. MPaKTHIECKOH pabOThI obopynoBaHue

0
Hccneoosanue Quzuueckux u
XUMUYECKUX  COUICME  NPUPOOHBIX
eeuyecme (U36eCMHAKOB).

preMaMu OOpaIIeHI C
HHM.

Paccmotpets npaBuiia
TEXHHMKH 0€30I1aCHOCTH B
KaOHMHETE XUMHH

0 TIPEAMETY
2. YnpagieHue
ITOBEICHHEM
mapTHepa.
ILYVY]I.
1. @opMHUpoOBaHUE
MO3HABaTEILHOU €N
e  TepMuHbI
e Anamm3 u
CHHTE3
P.YY /.
1.Ilenemonaranve u
TJIaHUPOBaHUE.




Yucrele BemecTBa 1 cmech. CriocoObl
paszeneHus cMecei: NeiCTBIe MarHUTOM,
OoTCTanBaHUE, (PIITLTPOBAHUE,
BbIMIApUBAHUE, KPUCTAILITU3ALUS,

HWcnons3oBanue st
MIO3HAHUS OKPYXKAIOIIEro
MHpa pa3InIHbIX
MeTo0B (HabitoieHue,

DopMupOBaHUE HHTEPECA
K HOBOMY IIPEAMETY

K.YV .
dopMupoBaHUE
yYMEHUS paboTaTh B
rapax, OTBe4aTh Ha
BOIIPOCHI YYHTEIIS,

PeakTHBEI 1
XUMHUYECKOE
obopynoBaHue

JUCTHIUISAIIS. HU3MEpEHUE, OIBIT,

TP SKCIEPHMEHT, YMEHHE HCIONb30BaTh

Jaéopamopnoiii onvim Ne 7. Pazoenenue | MOACTHPOBAHNE 1 Ip.) XUMHYCCKHH A3BIK
ILYVY .

cMecu JHcene3HbIX ONUTIOK U Cepbl ¢ ®dopMHUpoBaHUE

nOMOWBIO MazZHUMA.
Jabopamopubiit onoim No§,
Ilpuzomoenenue u pazoenenue cmecu
Jrcenesa u cepul, pazoenieHue cmecu
Heghmu u 600bl (pacmumenbHO20 Macia

YMCHUS HaOJTIO1aTh,
JIe7IaTh BBIBOJIBI TIPH
MPOBEIEHUH OTIBITOB,
yMeHHs1 paboTaTh ¢
KHUTON

u 600bl). P.YY].
1.Ilenenonaranue u
TUIAHUPOBAHHE.
Ilpakmuueckan paboma Ne 2. Ucnonw3oBanue dopmuposanue uatepeca K.YV, PeakTuBbl 1
Oenadenue HagvlKamu pazoeneHus MPaKTUYECKUX U K HOBOMY IPEAMETY dopmMupoBaHue XUMHYECKOe
0OHOPOOHBIX U HEOOHOPOOHBIX CMecell: 71a00paTOPHBIX PabOT, yMeHHsi paboTath B 06opy10BaHHe
omcmaueanue, punrvmposarue, HECITOKHBIX napax.
evinapueanue, KpUCMaaiu3auusi, 3KCIEPUMEHTOB IS ILYY .
oucmunnayus (nepecoHka). JIOKa3aTenbCTBa dopmupoBaHue
P BBIJIBUTAEMBIX yMeHHsT ~ HaOJ0JaTh,
TPEATION0KECHHIL; JIeNaTh BBIBOJIBI IIPH
OITHCAaHHUE Pe3yTbTaTOB MIPOBEICHUH OIIBITOB.
9THX paboT P.YY].
Ymenue
XapaKTepH30BaTh

CYIIHOCTb  IOHATUH
YHCTHIE BEIECTBA U
CMECH M  CIOCOOBI
paszeneHus cmeceit

Du3nvecKre U XUMUUECKHUE SIBICHNUS.

P

Hemoncmpayuonnwtii 3xcnepumenm Ne
2. «Buvidenenue u noznowjenue menna —
RPUZHAK XUMUYECKOU PeaKyuu»
Jladopamopnuiii onvimn Ne9.

Ilpumepol puzuueckux agnenuii:
cecubanue cmexkiAHHOU mpyoKu,
KunsaueHue 600bl, n1asjienue napaguna.
Jladopamopnuiii onvim Nl
Ilpumepvl xumuueckux A61eHUIL:
20peHue Opesecutl, 63aumoodeiicmeue
MPAMOpPA ¢ CONAHOU KUCTOMOIl.

Tlo3zHakoMUTBCH €
Ba)KHEUIIIIMH XHIM.
MTOHATUSAMHU:
¢uzngaeckne u
XUMHUYCCKHE SIBJICHUS,
XUMHYECKask peaKIus;
YMEHHUE OTITNYATh
XUMHYECKHE PEAKIHN OT
(hM3MIECKUX SIBIICHUNA

1. MotuBauys Hay4eHus
MIPEAMETY XUMHUSA

2. Pa3BUBaTh 4yBCTBO
TOPAOCTH 32 POCCUKCKYIO
XMMHUYECKYIO HAyKy

3. HpaBcTBeHHO-
STHYECKOE OIICHIBAHNE

K.YY/.
1. Pa3perenue
KOH(IMKTA
2. YnpagieHue
TIOBEJICHUEM
TapTHepa.
ILYYA.
1. ®opmupoBaHue
MO3HABATEILHON LIEIIA
e XuMmHUECKHE
thopmybt
e  TepmuHbl
P.YY].
1.llenenonaranue u
TUTAaHUPOBAHHE.

PeakTuBEI B
XAMHYECKOE
obopynosanue,la
TYHK TeMIepa-
TYpBI
TUTATUHOBBIHM




10.

ATOMBI W MOJEKYIbI, WOHBL BemecTBa
MOJICKYJSIPHOTO W HEMOJICKYISIPHOTO
cTpoeHus. Kpucrammmaeckue pemneTku.

TP J/lemoucmpauuonnotii onvim Ne 3.
«Temnepamypa nnaenenus eeugecmas ¢
DPA3HbIMU MURAMU KPUCMATIIUYECKUX
pewémox»

YMmenune
XapaKTepH30BaTh
KPUCTAJUTHIECKUE
PEIIeTK.

1. MoTuBanus HaydeHust
TIPEAMETY XUMUSL.

2. PazBuBath 4yBCTBO
TOpJIOCTH 32
POCCHUHCKYIO. XUMUUYECKY
10 HAyKy

3. HpaBcTBeHHO-
STHUYECKOE OLICHUBAHUE.

K.YVY/.

1. Pazpemenune
KOH(IIKTA

2. YpasneHue
MOBEJICHUEM
HapTHepa.
ILYVA.

1. @opMupoBaHue

JaTunk remnepa-
TYpBI IUIATUHO-
BBIH, TATYNK TEM-
nepaTypheITEpMO-
MapHbII

MMO3HABaTEILHOM LIEIIH.
CHMBOJIBI
XUMHUYECKHAX
3JIEMEHTOB.
XUMHYECKHE
thopmybl

TepMUHBL

P.YVY /.
1.CaMmocTOsATEIHLHO
aJIeKBaTHO OLIEHUBATh
MPaBUIBHOCTD
BBITIOJIHEHUS JIEHCTBUS
U BHOCHUTH
HEOOXOIMMEIE
KOPPEKTHBHI B
HCIIOJIHEHHE KaK 110
X0y €ro peaan3aluy,
TakK ¥ B KOHIIE
EUCTBUA.

11

IIpocteie M CIOXHBIE  BEILLECTBA.
XUMHUYECKUI  DJIEMEHT. XHMHYCCKHUH
3Hak. [IpocTbie BemiecTBa: MeTaibl U
HEMETaJIBL.

P

Jlabopamopnutii onvim Nel 1.
3HaKomcmeo ¢ o6pazuamMu RPOCHILIX
seujecme: Memasios u HeMemanios.
Onucanue ceoiicme.

JlabopaTopHplii onbiT Nel2.
H3ydeHue 00pa3noB MeTALIOB U

HEeMeTAJJIOB (cepbl, xese3a,
aJTIOMUHUS, TpaduTa, Meau u ap.).

YMmenue
XapaKTepH30BaTh
Ba)KHEHUIITHE XMMHYECKHE
TMOHSATHS: XUMUISCKIN
AJIEMEHT, KITaCCU(PHKAIHS
BEIIECTB (Ha MPOCTHIE U
CJIOKHBIE BEIIECTBA).

1. MotuBanys Hay4eHus
IpenMeTy XUMHUA

2. Pa3BuBaTh 4yBCTBO
TOPAOCTH 32 POCCUNCKYIO
XMMUYECKYIO HAyKy

3. HpaBcTBeHHO-
3THYECKOE OIICHIBAHNE

K.YY/.

1. ApryMeHTHpPOBATh
CBOIO TO3UIIUIO U
KOOpPZMHHUPOBATH €€ C
MO3ULIUSAMH TAPTHEPOB
B COTPYAHUYECTBE MPH
BEIpa0OTKe 00IIIero
pelIeHus B
COBMECTHOU
JIeATETbHOCTH.
ILYYA.

1. YMeHnue
OPHEHTHPOBATHCS HA
pa3HooOpasue
CIIOCO0OB PeIIeHUS
3a1aq

2. Y cTaHaBIMBaTh
MPUYHUHHO-
CIIC/ICTBEHHBIE CBSI3H.
P.YY.

1. Ilenemnonaranue u
TUTAaHUPOBAHHME.

PeaktuBnl u
XUMHUYECKOE
obopynoBaHue




12. | CrioxHbl€e BElIECTBA UX COCTaB U YMmenune 1. MotuBauys Hay4eHus K.YV/. PeakTHBEI B
CBOWCTBA. XapaKTepH30BaTh MPEIMETY XUMUS 1. Paspemenue XIMHYIECKOe
P Ba)KHeWIMe xuMudeckue | 2. HpaBcTBeHHO- KOH(IIHKTa obopynoBaHue
Jlabopamopnuiii onvim Ne 13. TIOHSTHSL: 9THYECKOE OLICHUBAHHUE. 2. Vrpasienue IMpubop mns
3unaxkomcemeo ¢ 05pa3uajnu CJLOMHCHBIX XUMHUYCCKHUU DJICMCHT, IMOBECACHUECM ITapTHEPA OIIBITOB C
6euiecne, MUNEpanos u 20pHbLX nopod. | TPOCTOE U CIIOKHOE ILYY . BIIEKTPHYCCKUM
Onucanue ceoiicne. BEILIECTBO. 1. ®opmupoBaHue TOKOM
Jlemoncmpayuonnuiii sxcnepumenm Ne Ymenue TIO3HABATEIILHOM I1EJTH:
XapaKTepH30BaTh CHUMBOJIBI
4. «Paznodxcenue 600bl 31eKMPULECKUM OCHOBHBIC 3aKOHBI XUMHYCCKUX
MOKOM» XUMHH: 3aKOH 3JIEMCHTOB;
!aﬁgngTQnH},[ﬁ ONBIT !4_) 4. IIOCTOSIHCTBA COCTaBa XUMHUYECCKUE
HcnpiTaHMe TBEPIOCTH BELIECTB € BCIICCTB. opmyubr;
nomMombo KoJutekun «lkana TEPMUHBL.
TBEPAOCTI. P.YY/A.
1.Ilenenonaranue u
TUTAHUPOBaHKE
13. | dopmyisl CIIOJKHBIX BEIIECTB. | YMeHue 1. MoTHuBanus Hay4eHUs K.YV . PeakTuBnI 1
KauecTBeHHbI u KOJINYECTBEHHBIN | XapaKTepU30BaTh MIpEAMETY XUMUS 1. Pasperenue XHMHYECKOC
COCTaB BEIECTBA. HOHSTHUS 00 2. HpaBcTBeHHO- KOH(JIMKTA 000pyI0BaHuUE,
TP OTHOCUTEJIbHOM aTOMHOM | HTHYECKOE OLICHUBAHUE. 2. YripaBiieHue 3JIEKTPOHHEIE
ﬂe_;noycmpauuouublﬁ IKCnepumenm No u MOJ'ICKyJ'IHpHOﬁ Mmaccax. MOBEJICHHUEM MapTHEPA BEChI
5. «Paznoscenue 0CHO6HO20 YMeHHe paccunThIBaTh ILYY A,
kapoonama meou (11) (manaxuma)» OTHOCHTCIIBHYIO 1 CDOPMHPOBaHIje
MOJIEKYJIIPHYIO Maccy. MO3HABATEIBbHOMN LIEITH
e  CumBOIBI
XUMHYECKUX
JIIEMEHTOB
e  XuMHUECKue
(hopmyb
P.YVYA.
1.Ilenenonaranue u
TUTAHHPOBaHHE
14. | ®opmymsl CJIOXKHBIX BEIIECTB. | YMEHHUE BHIUUCIIATE: 1. MoTuBanus Hay4eHUs K.YVYI.
KadecTBeHHBI ¥ KOJIMYECTBEHHBIH | MACCOBYIO OO MIPEAMETY XUMHSA 1. Paspemenne
COCTaB BEIECTBA. XUMHYECKOT0 2JIEMEHTa 2. HpaBcTBeHHO- KOH(JIMKTA

o (popMyIie coeauHeHUs
Onpenenenne
aJIeKBaTHBIX CIIOCOO0OB
petreHus yaeOHOH
3a7auM Ha OCHOBE
3a/ITaHHBIX AJITOPUTMOB

OTHYCCKOEC OICHUBAHNEC

2. YrpasiieHue

MOBEZICHUEM MTapTHEPa

ILYVY].

1. @opMHUpOBaHUE

MO3HABATEILHOU 1€
e  CumBOIBI

XUMHYECKIX
3JIEMEHTOB

e XuMHUUYECKUE
thopmybt

e  TepmuHbl

P.YVYA.
1.Iemenonaranve u
TUTAHNPOBAHHC




15.

@DopMyIibl CIOXKHBIX BeniecTB. HazBaHus
CIIO)KHBIX BEILECTB. PeakTHBBI. DTHKETKH.
TP

YMeHue onpenensiTs
BaJICHTHOCTh M 3HaYCHHUE
BaJICHTHOCTH HEKOTOPBIX
XMMHUYECKHUX 3JIEMEHTOB;
Ha3bIBaTh OMHApHBIE
COEAUHEHUSL.

1. MoTuBanus Hay4eHus
NIpEeaMETY XUMUS

2. Pa3BuBaTh 4yBCTBO
TOPIOCTH 33 POCCUICKYIO
XUMHMUYECKYIO HAyKy

3. HpaBcTBeHHO-
3THUYECKOE OLICHUBAaHNE

K.YVY/.

1. Pazpemenune
KOH(IIKTA

2. YpasneHue
TIOBEJICHUEM
HapTHepa.

ILYVA.

‘YMeHue onpenensiTh

PeakTHBEI B
XUMHUYECKOE
obopynoBaHue

aJIeKBAaTHBIE CIIOCOOBI
penieHus yueOHOM
3aJlauv Ha OCHOBE
3aJJaHHBIX
AJITOPUTMOB.

P.YY .
1.Ilenenonaranue u
TUIAaHUPOBaHKE

16.

I'pymnnsl XxpaHeHUs PeakTUBOB. Y CIIOBUS
XpaHEeHHs ¥ UCIOIH30BAHUS.
P

VMeHHe COCTaBIIATH
(hopMynbl OMHAPHBIX
COEMHEHUH 1O
W3BECTHON BAJIEHTHOCTH
2JIEMEHTOB.

YMeHue BhICTpauBaTh
COOCTBEHHOE LIEJIOCTHOE
MHPOBO33PEHUE:
0CO3HaBaTh MOTPEOHOCTH
U T'OTOBHOCTBHK
camM000pa30BaHuIo.

K.YV .

YMmenue
CaMOCTOSITEJIEHO
OpraHu30BbIBATH
y4eOHoe
B3aUMOJICHCTBYE B
rpyIIe.

ILYYA.

YMmeHnue
npeoOpa3oBbIBATh
uHpopmaro u3
OJJHOTO BUJIA B
JIPYTOM.

P.YY].

YMeHue  COCTaBIATh
IIaH pelieHus
MpOOJIEMBIL.

PeakTuBEI 1
XUMHUYECKOE
obopynoBaHue

17.

3aKOH COXpaHEHHs MacChl BEIIECTB.

P

Hemoncmpayuonnwlii 3xcnepumenm Ne
6.«3aKoH coOXpaneHun maccoyl 6eujecme)

YMmenue
XapaKTepH30BaTh
OCHOBHBI€E 3aKOHBI
XAMUH:

COXpaHEHUs MACCHI
BCIIIECTB;

TTIOHUMATh €TO CYITHOCTh
¥ 3HaYEHUE

Pa3BuBath uyBCTBO
TOPAOCTH 32 POCCUKCKYIO
XMMHUYECKYIO HAyKy

K.YY/.

YMenue
CaMOCTOSITENTHHO
OpraHN30BBIBATh
yueOHOE
B3aUMOJICHCTBYUE B
rpymre.

ILYYA.

YMenue
peoOpa3oBEIBATh
HHPOPMAITHIO 3
OJTHOTO BHUJIA B
JIpYro.

P.YY].

‘YMeHHe CoCTaBIsTh
TUIAH pelIeHHs
poOIEMBL.

Becnr
AEKTPOHHBIC




18.

XuMuueckue rnpeppamieHust. XUMHYECKUe
peaKuum.

P

Jla ATOPHEI onbIT Nels.
IIpusHakyu NPOTeKAHUS XUMHYECKHX
peakuuii: HarpeBaHHe MeTHOI
MPOBOJIOKH; B3aUMO/IelicTBHE PACTBO-

YMmenune
XapaKTepH30BaTh
OCHOBHBI€E IIOJIOYKEHUS
ATOMHO-MOJICKYIIIPHOTO
YUYeHUsI, TIOHUMATh €r0
3HAYEHUE

Ymenue chopMHpOBaTh y
yJanmxcs ya1e0Ho-
TI03HABaTENbHBII HHTEpEC
K HOBOMY y4eOHOMY
MaTepuaty U Crocodoam
pelIeHrst HOBOM 4acTHOM
3a7a4n

K.YV/I.

1. Ymenue
(hopmynupoBaTh
CcOOCTBEHHOE MHEHHE
U TIO3ULIMIO;

2. YMeHUe yUnuThIBAThH
pas3Hble MHEHHS U
HHTEPECHI U

PeakTHBEI B
XUMHUYECKOE
obopymnoBaHue

POB €IKOr0 HATpa M XJOPHAA MENu;
B3aNMO/IeliCTBHE PACTBOPOB YKCYCHOI
KHCJIOTHI M THAPOKApPOOHATA HATPHSI.

000CHOBBIBATH
COOCTBEHHYIO
MTO3UILIMIO.

ILYY .

1. YMmenue
HCIIONB30BaTh
3HAKOBO-
CUMBOJINYECKHE
CPEJICTBA, B TOM YHCIIE
MOJCIN U CXEMBI UIA
pelens 3a1a4;
P.YV/I.

1.YMmenne
CaMOCTOSATENBEHO
aJIcKBATHO OLIEHUBATH
MPaBWILHOCTh
BBINOJIHEHUS IEHCTBUS
¥ BHOCHUTH
HEOOXOIMMBIE
KOPPEKTHBBI B
HCITOJIHEHHE KaK I10
XOJy €r0 peain3aluy,
TaK U B KOHIIE
IEUCTBUA.




XuUMU4ecKre ypaBHEHUSL.
BeInonHeHne TpeHUpOBOYHBIX
YIpaXHEHUH 110 COCTaBICHUIO
YPaBHEHUHN XUMUUECKUX PEAKIUN

YMEHHUE COCTaBIISITh
YpaBHEHUS XHM.
peakuuii.

1. YMmenue
OPUCHTHPOBATHCS HA
MOHMMAaHUe TPUYHH
ycriexa B y4eOHO#
JeATEIIbHOCTH

K.YV/.

1. Ymenue:

* CTPOUTH IMOHSTHEIC
JUTS TTapTHEpa
BBICKA3bIBAHMS,
YYUTHIBAIOIINE, YTO
MapTHEp 3HACT U
BHJIMT, 4 YTO HET;

* 33]1aBaTh BOMPOCHI,
* KOHTPOJIHPOBATh
JIeMCTBUS TapTHEPA.
ILYVY .

VYMenue:

* OCYIIECTBIISATh
aHaJin3 00HEKTOB C
BBIJICJIEHAEM
CYIIIECTBEHHBIX U
HeCYLL[eCTBeHHI)IX
MPU3HAKOB;

* OCYILECTBIISTh
CHHTE3 KaK
COCTaBJICHHME 1IEJIOT0
W3 YacTeH.

P.YV/.

YMmenus:
1.OcymecTBIATh

WUTOrOBBIN U
[IOLIArOBBIN KOHTPOJIb
IO pe3ynbTary;

2. AnekBaTHO
BOCIPHHUMATD OLIEHKY
YUUTEIS;

3. Paznuyats criocob u
pe3yNbTaT ACUCTBUS

20.

Tl XUMHYECKUX pEAKLUN

TP

abopamoproui onvim Nel6.

Tunw XUMU4ecKux peakuyuii:
paznodxcenue 2uopokcuoa meou (Il);
e3aumodelicmeue ceie3d ¢ pacmeopom
xaopuoa meou (II), e3aumoodeiicmeue
okcuoa medu (II) ¢ pacmeopom conanoi
KUC10Mmbl.

yMEHHE OIIPENIeIsATh
peareHTsl W MPOIYKTHI
peakuuy;

paccTaBIsATh

K03 PHUILIEHTH B
YpaBHEHUSIX PEaKIUil Ha
OCHOBE 3aKOHa
COXPaHECHHUS MacChl
BEIIIECTB

1. Ymenne
OpHEHTHPOBATHCS HA
MIOHMMAaHHUe TIPUYHH
ycrexa B yueOHOH
JeSATEIILHOCTH

K.YY/.

Ymenne
CaMOCTOSITENTHHO
OpraHN30BBIBATh
yueOHOE
B3aUMOJICHCTBYUE B
rpymre.

ILYYA.

Ymenune
peoOpa3oBEIBATh
nHpopMaIHIo u3
OJTHOTO BHUJIA B
JIpYro.

P.YY].

‘YMeHHe CoCTaBIsTh
TUIAH pelIeHHs
pOOJIEMBI.

PeakTuBEI B
XAMHYECKOE
obopynoBaHue




21.

IToaroroska k T'NA, BITP

1. 3aKkperuieHue 3HaHul U
pAacUETHBIX HABBIKOB Yy4-
CsL.

2. YMeHMe penatsb
TUIIOBBIE TPUMEPHI
KOHTPOJIBHO-
HM3MEpPUTENBHBIX
MaTepHaIoB

1. Ymenue
OPUCHTHPOBATHCS HA
MOHMMAaHUe TPUYHH
ycriexa B y4eOHO#
JeATEIIbHOCTH

K.YV/.

Ymenne
CaMOCTOSATEIHHO
OpTaHN30BHIBAThH
y4aeOHoe
B3aHMO/ICHICTBHE B
rpyrie

ILYVY .

VYmenue:

* OCYIIECTBIISATh
aHaJIn3 00HEKTOB C
BBIJICIIEHAEM
CYIIIECTBEHHBIX U
HECYIICCTBECHHBIX
MPU3HAKOB;

* OCYIIECTBIISATh
CHHTE3 KaK
COCTaBJICHHE 1IEIOT0
W3 YacTeH.
P.YV .

YMeHus:
1.0cymiecTBIATh
UTOTOBBIN U
[IOLLIAr OBBI KOHTPOJIb
0 PE3yNbTaTy;

2. AnekBaTHO
BOCIIPUHUMATb OLICHKY
YUUTEIS;

3. Paznuuars crocob u
pe3yabTaT NeHCTBUS

22. | TecToBblif KOHTPOJIb.<«OCHOBBI ‘YMeHue oBlaicHuA ‘YMeHure OLIeHUTh CBOU K.YYI.
IKCHEPUMEHTAILHOH XMMHH». HaBBIKAMH KOHTPOJIS U y4eOHbIE TOCTHKEHUS YMmenue
OLICHKU CBOCH CaMOCTOSITENTLHO
JEeATETbHOCTH, YMEHNE OpraHN30BBIBATh
MIPEABHUAETH BO3MOXKHBIE y4eOHOe IeHCTBHE.
MOCJIEACTBUS CBOUX ILYY .
JNEeUCTBUN YMeHune
peoOpa3oBEIBATH
HHPOPMAITHIO u3
OJJHOTO BHUJIA B
JIPYTOil.
P.YY].
‘YMeHue coCTaBIATh
TUIAH PEIICHNUS
po0IIeMBI
23. | Kucnopon. Peaknuu, ucnons3yemsle it | YMeHHe Ywmenue cpopmupoBatey K.YV PeakTuBsl 1
TIOTYYeHHS KHCIOPOa B 1ab0paTopuu XapaKTepH30BaTh yJaruxcst yaeOHo- 1. Ymenue XHUMHYECKOE
P KHCITOPOJ KaK TI03HABATEIbHBIN HHTEpeC  (HOPMYNIHUpPOBATH obopynoBaHue

Jlemoncmpayuonnwtit sxcnepumenm Ne

XHMUYSCKHUH 3JIEMEHT U

K HOBOMY y4eOHOMY

COOCTBEHHOE MHEHHE




7. «llonyuenue u cooupanue Kuciopooa
6 nabopamopuu
U 3anonHenue UM 2a3oMempa)

IIPOCTOE BEILECTBO;
pacno3HaBaTh OIMBITHBHIM
MyTeM KHCIIOPOJ
Cobioenrie HOpM
MOBE/ICHUS B
OKpy>Karollel cpene,
TIPaBHUII 3[0POBOTO
o0pasa )KU3HU

MaTepray v Criocodam
pelIeHrst HOBOM 4acTHOM
3aaun

1 MTO3HUIIUIO;
2.YMeHue yuuThIBaTh
pa3HbIC MHCHUS H
HUHTEPECH U
000CHOBBIBATH
COOCTBEHHYIO
MTO3ULIUIO.

ILYVY].

1. YMenue
HCITOJIE30BaTh
3HAKOBO-
CHMBOJIMYECKHE
CpEe/ICTBa, B TOM YHCIIC
MOJIENIA U CXEMBI JUIS
peIlIeHHS 3a/1aY;
P.YV].

1.YMmenne
CaMOCTOSATEILHO
aJIeKBaTHO OLICHUBAThH
MPaBUIILHOCTh
BBITIOJTHEHUS JEHCTBUSA
¥ BHOCHTH
HEO0OXOIUMEIE

KOPPEKTHBEI B

HCIIOJIHEHHE KaK 110
X0y €r0 peayn3aum,
TaK ¥ B KOHIIE




24,

XUMHUYECKHE CBOMUCTBA KUCIOPOA.
OKcHIBL.

TP

Jabopamopnuiit onvim Nel7.
«l'openue ceput u ghocgpopa na 603oyxe
U 6 Kuciopooe»

Jabopamopuwiit onvim Nel§.
«l'openue xnceneza, meou, maznus Ha
6030yXxe U 8 KUCTIOPOOe»

Jabopamopubiit onvim Nol9.
Paccmompenue oopazuoe okcuoos
(yenepooa (1V), 6ooopooa, pocghopa,
Meou, Kanvyus, yieenesza, KPemMHus).

VYMenue 00bACHUTD
CYIIHOCTH KPYrOBOpPOTa
KHCJIOPO/a B IPUPO]IE,
MIPUMEHCHHE KUCIIOPOIa;
YMETh COCTABIISATh
YpaBHCHUS XUMUYECKIX
peaxuui,
XapaKTePHU3YIOIIUX
XUMHUYECKHE CBOMCTBA
KHCJIOPOT
Hcnonp3oBanue
MPAaKTUYCCKUX U
1a00paTOPHBIX PabOT,
HECJIOXKHBIX
9KCIICPUMEHTOB JIJIs
JIOKA3aTenbCTBA
BBIJIBUTaEMEIX
MIPEANONI0KEHUI;
OIMCaHKe Pe3yNbTaTOB
9THX paboT

Pa3BuBats 4yBCTBO
TOPIOCTH 33 POCCUICKYIO
XUMHMUYECKYIO HAyKy
DopMHpOBaHHE HHTEPECA
K NIpEaMETY

K.YVY/.

Ymenue
CaMOCTOSITEITHHO
OpraHN30BBIBATH
y4aeOHoe
B3aUMOJICHCTBUE B
rpymre.

ILYYA.

Ymenue
peoOpa3oBEIBATh
nHpopMaIHIo u3
OJTHOTO BUJIA B
JIpyTOH.
dopMupoBaHUE

YMEHUsI  HaOJIIOIaTh,
Jie7IaTh BBIBOJIBI TIPH
MPOBEIEHUH OITBITOB.

P.YV .

YMeHue  cocTaBisTh
TUIaH pelieHus
POOIEMBI

YMeHue pacno3HaBaTh
OITBITHBIM yTeM

KHCIIOPOJI, OIUCHIBATH
XUMHUYECKHE PEaKLUH,
HaOIIOHAaeMBIE B XOJIE

PeakTHBEI B
XUMHUYECKOE
obopynoBaHue

DKCIIEPUMEHTA.
25. | Tlomroroska k 'MA, BITP 1.3akperuieHue 3Hauuit 1 | 1. YMenune K.YY/.

PacyYCTHBIX HABBIKOB Y4- | OPHMEHTHPOBATHCS HA Ymenue
CsL. MOHUMAaHHE PUYHH CaMOCTOSITENILHO
2. YMeHHe peraTh ycrexa B y4eOHOi OpraHU30BbLIBATH
THIIOBBIE IPUMEPBI JESTENBHOCTH y4ebHoe
KOHTPOJIBHO- B3aHMO/ICHCTBHE B
HM3MEPUTENBHBIX rpynrme
MaTepuaioB ILYVY .

Ymenne:

* OCYIIECTBIISITh
a”aau3 00ObEKTOB C
BBIIEIIEHAEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MPU3HAKOB;

* OCYILIECTBIISITh
CHHTE3 KaK
COCTaBJIEHHE ILIEJIOr0




W3 YaCTEH.

P.YY /.

YmeHus:

1. OcyIIeCTBIATh
HWTOTOBBIN K
TIOIIATOBEII KOHTPOITh
0 PE3yJbTaTY;

2. AnekBaTHO
BOCIIPHHUAMATh OICHKY
YUHUTEIS;

3. Paznnuats criocod u
pe3yNbTaT ACUCTBUS

26.

Bosnyx u ero cocras.
TP

/lemoncmpayuonnslii Ikcnepumenm Ne
8. «Onpeodenenue cocmasa 6030yxa»

YMmenue
XapaKTepU30BaTh COCTAB
BO3/IyXa

[puBeneHUE MPUMEPOB,
noz00p apryMeHTOB,
(dopmynupoBaHue
BBIBOIOB.

‘YMeHue o1ileHuBaTh CBOIO
NESITENNLHOCTD U
MOCTYTKY APYTUX JIIOAEH
C TOYKH 3PEHUS
COXpaHEHUs

OKPY’KaIOLLEH Cpe/ibl

K.YVJ.

1. Ymenue:

* CTPOUTH MOHSTHBIC
JUISl TapTHepa
BBICKA3bLIBAHMS,
YYHUTBIBAIOIIKE, YTO
MapTHEp 3HACT U
BUJIUT, & UTO HET;

* 33]1TaBaTh BOMPOCHI;
* KOHTPOJIHPOBATh
JIEWCTBUS NApTHEPA.
ILYVYA.

YmMmenue:

* OCYILIECTBIISITh
aHanu3 00ObEKTOB C
BBIZIEJICHHEM
CYIIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYILIECTBIISITH
CHHTE3 KaK
COCTaBJICHHME IIETIOT0
W3 YacTeH.

P.YVI.

YMmenus:

1. OcymmecTBIsATh
HUTOTOBBIN K
MOLIArOBBIN KOHTPOJIb
0 PE3yINbTaTYy;

2. AnekBaTHO
BOCIIPHHAMATH OIICHKY
YUUTEIIS;

3. Paznmuate ciocod u
pe3yABTAT EHCTBUS

[Tpubop mis
oIpeieNeHHs
cocTaBa BO3/yXxa

27.

Bonopoa. Ilonyuyenue Bogopona. Mepel
6€30MacHOCTH MpH paboTe C BOJOPOIOM.
IIpoBepka Ha uncrory. ['pemyunii ras.

TP

YMmenune
XapaKTepu30BaTh
BOJIOPOIT KaK
XAMWYECKUH DJIEMEHT 1

Ymenue copMUpOBaTH
YCTOWYMBBIN yaeOHO-
TI03HABaTENbHBIN HHTEpEC
K HOBBIM O0IIMM

K.YVY].
YMmenune
CaMOCTOSITEIILHO
OpTaHI30BHIBATH

PeakTnBEI B
XUMHUYECKOE
obopynoBaHue




Jlemoncmpayuonnstit 3kcnepumenm Ne
9. «llonyuenue u cooupanue 6000pooa
6 nabopamopuu. Onvim Kagenouwan

MPOCTOE BEILECTBO,
pacro3HaBaTh OMBITHBIM
MyTeM BOIOPOJ

crioco0am perreHus 3a1a4

y4aeOHoe
B3aMMOJICUCTBHE B
TpyIIIe.

ILYYA.

YMmenue
peoOpa3oBEIBATh
nHpopMaIHIo u3
OJTHOTO BUJIA B
JIpyToH.

P.YY .

‘YMeHue coCTaBIsATh
TUTaH PEIICHUS

MPOOJIEMBI.

28. | Xumuueckue CBOICTBa BOZOpOJA. | YMEHHE COCTaBIATh Pa3zBuTHe BHyTpeHHEH K.YYI. PeaxtuBbl 1
IIpumenenue. YpaBHEHUS PeaKIuii, TIO3UIIMH IIKOJIbHUKA Ha 1. Ymenue: XUMHUECKOE
Hemoncmpayuonnutii Ixcnepumenm Ne XapaKTEPU3YIOLINX YPOBHE MOJIOKUTEIBHOI O * CTPOUTH IIOHSATHBIC obopynoBaHue
10. «llonyuenue 6000poda peaxyueii | XAMHUYECKHE CBOUCTBA OTHOILIEHUS K LIKOJIE, JUISl TapTHepa
AIIOMUHUA CO CMECHIO cyﬂb¢ama Meou | BOOOPOJa, Ha3bIBATh TMMOHUMAaHUA BBICKa3bIBaHU,

U X710puda Hampus» MPOYKTHI peaKIiu HEOOXOMMOCTH Y4eHHUs YUUTHIBAIOIINE, YTO
P Hcnons3oBanue ®opMuUpOBaHUE UHTEpeca  MApTHEP 3HACT U
Jlemoncmpauuonnwtii Ixcnepumenm Ne NPAKTHICCKUX U K IIpEAMETY BUJIUT, a 9TO HET;
11. 3anumamenshvie OnbIMbL ¢ n1abopaTopHBIX padoT, * 33]1aBaTh BONIPOCHI;
6000p00OM: Nematowian danKa, HECIIOXKHBIX * KOHTpOJIHPOBAThH
63pvleaiouuecs ny3vipu, iemaiouiue OKCIICPUMEHTOB I JACUCTBUS IapTHEPA.
MbLIbHbBIE WAPUK. A0Ka3aTeNnbCTBa ILYY].
BBIJIBUTAEMBIX YMeHue:
TPEATIONI0KECHUIL; * OCYLUECTBIISATh
OITHCAaHHUE Pe3yTbTaTOB aHaJIn3 0OBEKTOB ¢
STHX paboT BBIIEIICHUEM
CYIIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;
* OCYILIECTBIISITH
CHHTE3 KaK
COCTaBJICHHE IIEIOTO
U3 4acTei.
P.YYA.
YMeHnust:
1. OcymecTBIsATh
WUTOrOBBIU U
MOLIArOBBIN KOHTPOJIb
0 PE3yINbTaTYy;
2. AnekBaTHO
BOCIIPHHAMATH OIICHKY
YUUTES;
3. Paznmmuats criocod u
pe3yNbTaT ACUCTBUS

29. | TectoBblii KoHTpOIB.<[IpakTHKYM 1O YMeHue oBnaseHus ‘YMeHMe OLIeHUTh CBOU K.YVI.

HU3yYEeHMIO I'a30B: KHCJI0POAA U HABBIKAMH KOHTPOJIS 1 yaeOHBIE TOCTIKEHUS Ymenue
BO/I0POAAAY. OLICHKH CBOEH CaMOCTOATENBHO




JIeSITeTHbHOCTH, YMEHIHE
TIPEIBUICTH BO3SMOYKHEIC
IOCJIENCTBUS CBOUX
JIeNCTBUN

OpraHU30BbIBATH
yd4eOHoe JefCTBHE.
ILYY .

Ymenue
peoOpa3oBEIBATh
nHpopMarmo u3
OJTHOTO BHJIA B
JIpyToH.

P.YY].

‘YMeHHe coCcTaBIISITh
TUTaH PEIICHUS

pOOIIEMBI
Pa3gen 3. [IpakTHKYM 10 H3y4Y€HHIO CBOICTB BOIbI H pacTBOpoB (9 u)
30. | Boma. Metons! onpesienieHust COCTaBa Cobimonenne HopM | 1.Pa3BuTHe BHyTpeHHeH K.YY/. JaTtuuk snexrpo-
BOJIBI - AHAJIU3 U CUHTE3. HOBEJICHUS B | TO3MILMH NIKOJFHUKA Ha CoBeplIEHCTBOBAT TIPOBOJTHOCTH,
TP OKpYy>KaroIen Cpele, | ypOBHE MOJIOKUTEIBHOTO ~ YMEHHE U POBOI
Jlaoopamopnutii onvim Ne 20. IIPaBUJI 3710POBOIO | OTHOIIEHUS K IIKOJIE, JIoroBapuBaThCA U MUKPOCKOIT
«Onpeodenenue 8000NP0OBOOHOIL u | obpasa KU3HU TTOHUMaHUS MPUXOIHUTH K 00ILEMY
OUCHUNIUPOBAHHOIL 800bL» HEO0OX0/IMMOCTH y4YEHUS, pEIICHUIO B
BBIPAXEHHOI'O B COBMECTHOH
npeobIasaHu yueOHo- JeATEIbHOCTU
MO3HaBaTEIbHBIX ILYVY/.
MOTHBOB U DopMHpOBaTh YMEHHE
MPEATNOYTCHUN MPOBOJIUTH CPaBHEHHE
COLIMAJIBHOTO crtocoda U KJIACCH(HUKALUIO 110
OLICHKH 3HAHUHN 3a/IaHHBIM KPHUTEPUSIM
P.YVYA.
‘YMeHue yuuThIBaTh
BbIJIC/ICHHBIC
YYUTEIEM OPUEHTHUPHI
IEUCTBUS B
HOBOM Y4e€OHOM
MaTepHuaie B
COTPYIOHUYIECTBE C
yUuTeIeEM
31. | dusnueckue U XUMHUYECKUE CBOMCTBA Ymenue YuebHo-mo3naBatenbheiii  K.YY/IL PeaxTuBbl u
BO/IBL. XapaKTepH30BaTh HHTEPEC K HOBOMY Ymenue: XIMHYECKOe
P CBOICTBa BOABI yaeOHOMY MaTepHay 1 * CTPOUTH ITOHSATHBIC obopynoBaHue

Jabopamopnoiii onvim No21,
OKpacka UHOUKAmMopoe 8 HellmpanbHOl
cpeoe

Jabopamopnuiii onvim Ne22.
Cpasnenue npoé 600bl: 6000nPOE0OHOI,
U3 20p00CK020 OMKPHINO20 6000eMd.

(XMMHYECKHEe CBOWCTBA
OCHOBHBIX KJIACCOB
HEOPTaHWIECKUX
BEIIECTB),
B3aUMOJEHCTBUE BOJIBI C
OCHOBHBIMH U
KHCIIOTHBIMHU OKCHIAMU;
COCTABIIATH yPaBHECHUS
XUMHYECKUX PEaKITHA,
XapaKTEPHBIX JUTS BOMBI

croco0aM perreHus
HOBOM YaCTHOM 3aJa4H;

JUTs TTapTHEpa
BBICKA3bIBAHNS,
YUYHUTBIBAIOIINE, YTO
MapTHEP 3HACT U
BHJIUT, a YTO HET;

* 32/1aBaTh BOIIPOCEI;
* KOHTPOJHPOBATh
JICHCTBUA MapTHEPa
ILYVY].

YMmenue:

* OCYIIECTBIIST




aHaJIn3 00BEKTOB C
BBIJIEJIEHHEM
CYIIIECTBEHHBIX U
HECYIIECTBECHHBIX
TIPU3HAKOB;

* OCYILIECTBIIST
CHHTE3 KaK
COCTaBJIEHHE LIETIOrO
W3 YacTeH

P.YVY /.

YMmenus:

1. OcyIIecTBIATh
HWTOTOBLIH K
TOIIATOBBIN KOHTPOJIb
MO PE3yJNIbTaTYy;

2. AnekBaTHO
BOCIIPHHUAMATh OICHKY
YUHTEIS;

3. Paznnuate ciocod u
pe3ysIbTaT NEeUCTBUS

32.

Bona — pactBopurens. PactBopsl.

P

Jlabopamopnwtit onvim Ne 23.
«H3yuenue 3agucumocmu
pacmeopumocmu geuiecmea om
memnepamypoiy

YMeHue JaBath
ONPECACICHUC ITOHATHA
PpacCTBOpPLI, BU/IbI
pacTBOpOB, CBOMCTBA
BOJIbI KaK PaCTBOPUTEIIS;

Pa3Butie criocoOHOCTH K

CaMOOILIEHKE Ha OCHOBE
KPUTEPHUSA YCIIEIIHOCTH
yueOHOIl eI TeTbHOCTH

K.YV .

1. Ymenue:

* CTPOUTH MOHSTHBIC
JUIA TapTHepa
BBICKA3bIBaHU,
YUUTBHIBAIOIINE, YTO
napTHep 3HaeT U
BHUIUT, a YTO HET;

* 3a71aBaTh BOIIPOCHI,
* KOHTPOJIHPOBAThH
JIeHCTBUS IapTHEpA.
ILYVY .

YmMmenue:

* OCYILIECTBIISITH
aHaau3 00ObEKTOB C
BBIZIEJIEHHEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
TIPU3HAKOB;

* OCYILIECTBIISITH
CHHTE3 KaK
COCTaBJICHHME IIEIIOT0
W3 JacTeH.

P.YVI.

YMmenus:

1. OcyIecTBIsTh
HUTOTOBBIN K
TIOIIATOBEII KOHTPOITb
IO PE3yINbTaTYy;

2. AJleKBaTHO

Jatuuk
TEMIIEpaTypbl
IUIATUHOBBIN




BOCIIPUHUMATH OLICHKY

YUUTEIIS;
3. Paznugats criocob u
pe3yabTaT JeUCTBUS
33. | HacebiuieHHbIe u HeHachmeHHble | [IpencraBinenue o 1. Pazputue BHyTpEeHHEN K.YYI. Hudposoii
pacTBOpHI. CYIIIHOCTH IpoLecca MTO3UIIMY KOJIFHUKA Ha Ymenue MUKPOCKOI
TP TIOTy4YEHHS KPUCTAILIOB YPOBHE MOJIOKUTEBHOTO  CAMOCTOSTENHHO
ﬂaﬁopamopublﬁ onvim No 13 pacTBOpPOB cone OTHOLLICHMS K IIKOJIC, OpPTraHU30BbIBATH
24.«Habnwoenue 3a pocmom [okazaTh 3aBHCUMOCTH MTOHUMAaHUS ydeOHoe §
Kpucmasioe» PacTBOPUMOCTH OT HCOOXOTUMOCTH YUCHUsS,  B3aHMOJICHCTBHC B
TeMInepaTyphbl BBIPAXKEHHOI'O B rpymme.
npeo0iagaHuy yaeOHo- ILYY ],
TI03HABATENbHBIX YmMeHue
MOTHBOB H npeoOpa3oBbIBaTh
TpeNOYTEeHUN nHpopmMaImo u3
COIMAJIBHOTO cTI0c00a OJTHOTO BUJZIA B
OLIEHKH 3HaHUI; JIpyTOH.
2. DopMupoBaHue P.YY/.
BBIP2KCHHON YCTOWYMBON Y MEHHUE COCTaBIIATh
y4eOHO-TI03HABATENbHOM TUTIAH PeLeHHs
MOTHBAllUN yUCHUS. np06neM1)1.
34. | Jlabopamopmnutii onvim No 25. | ChopmupoBath MoHATH | DOPMHUPOBAHKE K.YY/. JaTunk
«[lepecviugennvtii pacmeopy «pa30aBJICHHBI BBIpaKEHHOM ycToiunBoii  COBEpIIEHCTBOBATH TEMIIEPATYPBI
pacTtBop», yHC6HO-H03HaBaTeHBHOﬁ YMEHHE IUIATUHOBBIN
«HACBILICHHBIA PACTBOP», | MOTHUBALUM YICHUSL. JIOTOBAapHUBATHCS U
«TIePECHIIICHHBIA MIPUXOANTH K 00IIeMY
pacTBop» PEILICHUIO B
COBMECTHOU
JIeSITebHOCTH
ILYVY .
DopMUpOBaTh YMEHUE
MIPOBOJHUTH CPaBHEHHE
U KIacCu(DUKAIHUIO TI0
3a/IaHHBIM KPHUTEPHSIM
P.YYA.
‘YMeHue yuuThIBaTh
BEIJICTICHHBIC
YUUTEIEM OPUCHTUPHI
IEUCTBUS B
HOBOM Y4E€OHOM
MaTepuaie B
COTPYIOHUYIECTBE C
yuuTeneM
35. | IlpakTuyeckas pagora Ne 3 Hcnons3oBanue ®opmupoBanue naTepeca K.YV PeakTuBbl u
«OnpeneneHne KOHIEHTPALUH MPaKTUYECKUX U K [peIMETyY ®dopmupoBaHue XUMHYECKOE
BEIIECTB KOJIOPUMETPUYECKHM 10 1a00paTOpHBIX padoT, yMeHHSI paboTaTth B 000pya0oBaHUE,
KAJTHOPOBOYHOMY rpadury» HECIIOKHBIX napax. JTATIUK ONTHYE-
TP DKCIIEPUMEHTOB I ILYVY . CKOM IIIOTHOCTU
JIOKa3aTeIhCTBA ®dopmupoBaHue
BBIJIBUTAEMBIX yMeHUsT ~ HaOIIOIaTh,




TIPEATIONIOKEHHUI;
OIMCAHUE PE3yNbTaTOB
9THX paboT

JIeTIaTh BBIBOJIBI MIPH
TIPOBEIICHIH OITBITOB.
P.YV].

VYMeHrne - OmMchIBaTh
HaOI0JaeMbIe
MPEBpAICHHS B XOJIe
JKCIICPUMEHTA.

36.

Kpucramnoruapartst.

Jabopamopnutii onvim Ne 26.
«Onpeoenenue memnepamyput
PAa3N0IHCEHUA KPUCMANIO0ZUOPAMa)

VYmenue MNPUMCHATH
NOJTYUCHHBIC 3HAHUA 1A
peUICHUA 3a1a4

1. YMmenue
OPUCHTHPOBATHCS Ha
NOHUMAaHHE MPUYHH
ycriexa B y4eOHO#
JIeATEIIbHOCTH

K.YVI.

Ymenne
CaMOCTOSTEIILHO
OpPTaHN30BbIBAThH
ydeOHoe
B3aMMO/ICHICTBHE B
TpyIIe

ILYVY .

VYMenue:

* OCYIIECTBIISATh
aHaJn3 00HLEKTOB C
BBIICIICHUEM
CYLHCCTBCHHI)IX u
HeCYH.IeCTBeHHI)IX
MPU3HAKOB;

* OCYILIECTBIISITh
CHHTE3 KaK
COCTaBJICHHME 1IEJIOT0
W3 YacTeH.

P.YV/.

YMmenus:

1. OcymecTBIATh
HUTOTOBBIN U

[IOLIAr OBBI KOHTPOJIb
IO PE3YNbTaTYy;

2. AnexBaTHO
BOCIIPHHUAMATH OIICHKY
YUUTEIIS;

3. Pasmnuats criocod u
pe3yNbTaT NEHCTBUS

JaTtuuk remnepa-

TYpBI
TUTATUHOBBII

3r7.

ITonroroska x 'MA, BITP

1. 3aKkperuieHre 3HaHUH 1
pacyeTHBIX HaBBIKOB yd-
CsL.

2. YMeHue pelaTth
THITOBBIE TPUMEPHI
KOHTPOJBHO-
M3MEPHUTENBHBIX
MaTepuajoB

1. Ymenue
OpHEHTHPOBATHCS HA
TIOHMMAaHUe TIPUYHH
ycriexa B yueOHOU
JeSATEIILHOCTH

K.YY].

YMmenune
CaMOCTOSITEIILHO
OPTaHI30BHIBATH
yueOHOE
B3aUMOJICHCTBYUE B
rpyrie

ILYY .

YMmenue:

* OCYIIECTBIISTh
a”aiau3 00ObEKTOB C
BBIJICIICHHEM
CYIIECTBEHHBIX U




HECYILIECTBEHHBIX
MIPU3HAKOB;

* OCYLIECTBIISATh
CHHTE3 KaK
COCTaBIICHHE IIEIOT0
W3 YacTew.

P.YVY /.

YmeHnus:

1. OcyIIecTBIATh
HUTOTOBLIH K
TIOIIATOBBIN KOHTPOJTb
0 PE3yIbTaTY;

2. AnekBaTHO
BOCIIPHHUAMATh OICHKY
YUHUTEIS;

3. Paznnuats ciocod u
pe3yNbTaT JeUCTBUS

38.

TecToBblii KOHTpPOJB: «[IpakTHKYM MO
H3YYEeHUIO CBOIiCTB BOJIBI |
PpacTBOPOB».

YMeHue oBiasieHus
HaBbIKAaMHU KOHTpOJ'IH u
OLICHKH CBOEH
JACATCIIBHOCTH, yMeHI/Ie
NPEABUIETH BO3MOKHBIE
IOCJIeACTBHUA CBOUX
NeHCTBUN

‘YMeHue O1leHUTh CBOU
y4ueOHBIE TOCTHKECHUS

K.YY.

YMmenue
CaMOCTOSITEITHHO
OpraHu30BbIBATH
y4eOHoe JefiCTBUE.
ILYVY .

YMmeHnue
npeoOpa3oBbIBaTh
uHpopmaro u3
OIIHOTO BHZIA B
JIpyroM.

P.YY].

‘YMeHune cocTaBiIsITh
TUTaH PEIIeHUs

pooIeMbl
Paznen 4. OcHoBbI pacueTHOi xumuu (4 1)

39. | Moab — eIMHMILIA KOJIHYECTBA BELIECTBA. | VMeHMe BEIYUCIISTD: 1. MoTuBanus Hay4eHUs K.YV/.
Mossiprass Macca.  BBIYMCIEGHHS IO | koNHMYECTBO BELIECTBA TIPEAMETY XUMMUSI Ymenue
XUMHYECKUM YPaBHEHUSIM. WK Maccy 1o 2. Pa3BuBaTh 4yBCTBO CaMOCTOSATETHHO

KOJIMYECTBY BEILIECTBA TOpaOCTH 32 POCCUHCKYIO OpPTraHUu30BBIBATH
WJIH Macce peareHToB WIN XUMHYECKYIO HAYKY yr{e6Hoe Z[CﬁCTBI/IC.
HPOIYKTOB PEAKIIUH 3. HpaBcTBeHHO- ILYY .

VYMeHue BEIUUCITSITD STHUYCCKOC OLICHUBAHHUEC YMmenune
MOJISIPHYIO MaccCy I10 4. YMeHHe OIICHUTh CBOH HpeO6paSOBLIBaTL

(hopmyne coennHeHNs,
KOJIMYECTBO BEILECTBA,
00BeM MM Maccy 1o
KOJIMYECTBY BEIIIECTBA,
o0beMy WM Macce
peareHToB WIH
TIPOYKTOB PEAKIIH

yueOHBIE JOCTIKEHHS

MHPOPMAIIIIO 13
OZIHOTO BUJIA B
ApYTOi;
OCYILIECTBIIATH AaHATU3
00OBEKTOB C
BBIZICTICHUEM
CYILIECTBEHHBIX U
HECYLIECTBEHHBIX




IMPU3HAKOB;
OCYHICCTBJIATH CUHTC3
KaK COCTaBJICHUC
1IeJIOT0 U3 YacTen.

P.YY /.

‘YMeHHe cOCTaBIISITh
TUTaH PEIICHUS
pOOIEMBI

1. OcyIIecTBIATh
HUTOTOBBIH K
TIOIIATOBEIN KOHTPOJTh
0 PE3YIbTATY;

2. AnekBaTHO
BOCIIPHHUAMATh OICHKY
YUHUTENIS;

3. Paznnuats ciocod u
pe3ysIbTaT NEeUCTBUS

40.

3akon ABorazpo. MonspHbiii 00beM

ra3oB. OTHOCUTEIbHAS TNIOTHOCTh T'a30B.

Bbrunciienns no XuMU4ecKuM
YpaBHEHUSIM.

‘YMeHue BBIYUCIIATD:
KOJIMYECTBO BEILIECTBA,
00beM MM Maccy 1o
KOJIMYECTBY BEILIECTBA,
o0BbeMy WM Macce
peareHToB U MPOyKTOB
peakiuy;

(HaxomuTh 00BEM raza mno
U3BECTHOMY KOJIMUECTBY
BelecTna (1
TIPOU3BOIUTH OOpaTHBIE
BBIYHCIICHHS ) )

Pa3BuBaTLCIIOCOOHOCTD K
CaMOOILIEHKE Ha OCHOBE
KPHUTEPHs yCIEITHOCTH
yueOHOIl esITeNbHOCTH

K.YV .

1. Ymenue
HCIOJIb30BaTh Peyb
JUISL PETYJISILIMY CBOETO
JIEUCTBUS,

2. AIeKBaTHO
HCIOJIB30BaTh
peueBbIe CpeCcTBa I
perieHus
Pa3INIHBIX
KOMMYHUKaTHBHBIX
3a/1a4, CTPOUTH
MOHOJIOTHYECKOE
BBICKa3bIBaHKE,
BIIAJIETh
UAJIOTUYECKON
hopmoii peun
ILYVY].

1. YMeHus
OCYIIECTBIIATh
CpaBHEHHE U
KITaCCHU(HUKATIIIO,
BEIOMpAst KpUTEPHH
JUTS yKa3aHHBIX
JIOTUIECKHUX
orepauuii; CTpOuTh
JIOTHIECKOE
paccyxeHne
P.YV].

Ymenue
CaMOCTOSITETEHO
aJICKBaTHO OLICHUBATh




MPaBIIIFHOCTh
BBIIIOIHEHUS JEHCTBHS
W BHOCHUTH
HEOOXOIMMBIE
KOPPEKTHBEI B
HCIIOJIHEHHUE KaK 110
XOJIy €ro pean3aluy,
TaK ¥ B KOHILIE
TeHCTBUA.

41.

O0paboTKa FKCIIEPUMEHTATBHBIX JTAHHBIX
C MCHOJIb30BaHUEM IIU(DPOBOI
naboparopuu «Touka pocTay.

Urenue rpauKoB, uarpaMm

‘YMeHHe OIleHUTh CBOU
yueOHBIC TOCTHKECHUS

K.YV/.

YMmenue
CaMOCTOSITEITLHO
OpraHn30BbIBATH
yueOHOE JCHCTBHE.
ILYYA.

Ymenue
peoOpa3oBLIBATH
nuHpopmaIo u3
OJIHOTO BH/IA B
JIPYTOM.

P.YVYI.

YMeHue cocTaBisTh
TUTIAH PeLeHHs
poOJIEMBI

42.

OObeMHBIE OTHOILICHUS Ta30B IIPH
XMMHUYECKUX PEaKIMAX

‘YMeHue npoBoIUTh
pacyeTsl Ha OCHOBE
YpaBHEHUH peakLui,
YMETb BBIUHUCIIATS!
KOJTMYECTBO BEIIIECTBA,
00BEM WM Maccy Mo
KOJTMYECTBY BEIIIECTBA,
00bEMY WIIH Macce
peareHToB H MPOLYKTOB
peaxiyn (HaXOIUTh
00BeM rasa 1mo
KOJIMYECTBY BEIIIECTBA,
Macce Wik 00beMy
OITHOTO 3 PEareHTOB WX
MIPOAYKTOB PEAKIINH)

Pa3BuBaTh CriocOOHOCTH K
CaMOOILIEHKE Ha OCHOBE
KPHUTEPHs YCHEIIHOCTH
y4eOHOH eI TeIbHOCTH

K.YV/.

1. Ymenue:

* CTPOUTH [TOHATHBIC
JUIA TapTHepa
BBICKA3bIBaHU,
YUUTHIBAIOIINE, YTO
mapTHep 3HaeT U
BHUIUT, a YTO HET;

* 3a71aBaTh BOIIPOCHI,
* KOHTPOJIMPOBATH
JIeHCTBUS IapTHEpA.
ILYVY].

YMmenue:

* OCYILECTBIISTH
aHaau3 00ObEKTOB C
BBIJIEJIEHHEM
CYIIIECTBEHHBIX U
HECYIIECTBEHHBIX
TIPU3HAKOB;

* OCYIIECTBIIST
CHHTE3 KaK
COCTABIIEHHE LIETIOr0
W3 JacTeH.

P.YV].

YMmenus:
1.OcymecTBIsTh




HUTOTOBBIN K
TIOIIATOBEII KOHTPOITh
0 PE3yJNIbTaTYy;

2. AleKBaTHO
BOCIIPHHUAMATH OIICHKY
YUUTEIIS;

3. Paznnuats criocod u
pe3ynbTaT ACUCTBUS

Paznen 5. [IpakTHKYM 10 H3yYE€HHIO CBOWCTB BEIIECTB OCHOBHBIX KJIACCOB HEOPraHuYecKux coeantenuii (12 1)

43.

Oxcunsl: KJaccu(pUKALWS,
HOMEHKJIATypa, CBOWCTBa, TONy4YCHHE,
MIPUMEHEHHE.
P

1 02

Habnwoenue pacmeopumocmu okcuoos
AIIOMUHUSA, HAMPUS, KATbUUA U MeOU 8
6ooe.

71 02
Onpeodenenue Kuciomuocmu-
OcHOogHOCHMU cpeonl ROIYyYeHHBIX
PAaAcmeopos ¢ ROMOuLbI0 UHOUKAMOPA.

Jadopamopupii onvim Ne29,
leyueuue yz.fzekuc.nozo 2asa u
33aumot)eﬁcmsue €20 C U36eCMKOBOIL
6800011,

VYmenne Ha3bIBaTh
COCIMHEHUS M3yYCHHBIX
KJIaCCOB (OKCHIIOB);
OIPECTIATh
TPUHAUICKHOCTh
BEILECTB K
OIpeICICHHOMY KJIaccy
COeTMHEHMH (OKCHIaM);
XapaKTepU30BaTh
XHUMUYECKHE CBOICTBa
OCHOBHBIX KJIaCCOB
HEOPTaHUYECKUX

BelIeCTB (OKCHIOB);
COCTaBIISITh (hopmybl
HEOPraHUYECKUX
COEIMHEHUI N3Y4EHHBIX
KJ1acCOB (OKCHJIOB)

dopMupoBaHUE
BBIPa)KEHHOW yCTONUMBOM
y4eOHO-TT03HABATEITLHOM
MOTHBALIUH YICHUSI

K.YV/.

1. Ymenune
JIOTOBAapPUBATHCS U
MPUXOINTH K 00IEMY
PEIICHUIO B
COBMECTHOI
JIeATENLHOCTH,

2. Ymenue
IIPOAYKTUBHO
paszpemaTh
KOH(IMKTBI HA OCHOBE
ydeTa HHTEpPECOB U
MO3UILIMH BCEX €ro
Y4aCTHHKOB

P.YV/.

1. YMEHHUE y4uThIBATH
BBIJIEJICHHBIE
YUUTENEM OPUEHTHPHI
JIEUCTBUSI B HOBOM
yueOHOM MaTepualie B
COTPYIHUYECTBE C
YUUTEIIEM;

2. YMmenue
TUTAHUPOBATH CBOH
IEUCTBUS B
COOTBETCTBHH C
MOCTaBJICHHOM
3a7a4ei U yCIOBUSIMU
ee peann3alum.
ILYVY].

1. YMmeHune npoBoanTh
CpaBHEHHE U
KIIaCCU(UKAIIHIO 110
3aJIJaHHBIM KPUTEPHUSIM;
2. DopMUpOBaATH Y
yJammxcs
MIPECTABIICHHUE O
HOMEHKJIAType
HEOPTaHUIECKUX
COCOMHCHHMN

PeakTHBEI B
XUMHUECKOE
obopynoBaHue




44. | Tunpokcupl. OcHoBanus: | YMcHHE Ha3bIBaTh 1. YMmenue K.YV/. Hatuux pH

KJIaccu(pUKaIWsI, HOMEHKIIATYpa, | COCIMHEHUS H3y4EeHHBIX OpPHCHTUPOBATHCS HA YMmenue
TIOTyYEHHE. KJ1accoB (OCHOBaHMIA), TTOHUMAaHWE TPUIHH CaMOCTOSITEITHHO
TP ONPEICIIATH ycriexa B y4eOHO# OpraHu30BEIBaTh
Jaoopamopnuiii onovumn Ne 30. TIPUHAIICKHOCTh JICSITeTEHOCTH yueOHOE
Bzaumooeiicmeue oxcuoos kanvuus u BCIICCTB K B3aMMOJICHCTBHE B
docepopa c eo0oii, onpedenenue xa- ONpEACTICHHOMY Ktaccy rpymme
paxmepa odpazosaguezoca 2udpoxcuda | COCAMHCHIN ILYV
¢ NOMOWBIO UHOUKAMOpa. (ocHOBaHMAM) Vmenue:

* OCYLIECTBIISITh
Jlabopamopubiii onvim Ne 31. aHaym3 0GLeKTOB ©

BBIJIETICHHEM
«Onpeodenenue pH paznuunvix cpeoy

CYIIIECTBEHHBIX H
IIpakTHyeckas padora Ne ﬁ;;ﬁ:zg:fHme
4.«Onpenenenue p“H PacTBOpoOB « OCYIIECTBIATH
KHCJIOT U 1Iesnoyveii» CHHTE3 KK

COCTaBJICHHE IIEO0T0

13 4acTei.

P.YV .

YMenust:

1. OcyIecTBIATh

WUTOTOBBIN U

[IOLLIAr OBl KOHTPOJIb

0 PE3yNbTaTy;

2. AnexkBaTHO

BOCIIPUHUMATH OLICHKY

YUUTEIS;

3. Paznuyats crioco6 u

pe3yNbTaT ACHCTBUS

45. | XuMuyeckue  CBOICTBa  OCHOBaHHWU. | YMeHHe cocraBisaTh | Dopmuposanue natepeca  K.YY/L. Hatuuk pH,

Peakuua  HelTpanuzanuu. Okpacka | ¢hopMyIsl K HOBOMY IIPEAMETY DopMupoBaHHE J103aTop 00BEMa
HWHIUKaTOpPOB B INEJOYHOH U | HEOPTaHHYECKUX yMeHHs paboTatk B KHUIKOCTH,
HEUTpanpHOW  cpenax.  IIpumeHeHMe | cOENMHEHUN U3YYEHHBIX napax. OropeTka,
OCHOBaHHIL. KJIACCOB (ocHOBaHHIA); ILYVY . TIATIAK
TP YpaBHEHUSI XUMHUYECKUX dopmupoBaHue TEMIIEPAaTyPHI
Jabopamopuviii onvim Ne 32. «Peakyus | PEaKImi  (XapaKTEPHBIX YMEHHS  HaOIIo/aTh, IJIATUHOBBIH,
Heuimpanuzayuuy. JUIsl OCHOBAaHHH); JACIaTh BbIBOADI IIPH JaT4YNK JAaBJICHUA,
ﬂemoﬁcmpauuoﬁublﬁ IKcnepumenm No XapaKTEpUu3oBaTh IIPOBEICHUH OITBITOB. MardurTHas
12. «Ocnosanus. Tennoeoii y¢hghexm XUMHYECKHE CBOHCTBA P.YYA. MeIIanKa
peakuuu 2udpoKcuda Hampus ¢ OCHOBHBIX KJIacCOB ‘YMeHme pacno3HaBaTh
VeNeKUCIbIM 2a30M» HEOPTaHMIECKUX OITBITHBIM myTeM
Jabopamopnsiii onsum Ne33. BemIecTB (OCHOBAHHUI ) OCHOBaHMUS,

OITHCHIBATH

Bzaumooeiicmeue pacmeopos kucinom
co wienoyamu.

Jadopamopnuiii onovtm Ne34.
Ilonyuenue nepacmeopumsvix 0OCHOGAHUTL
u uccneooeanue ux ceolicmeé (nHa
npumepe 2uopokcuoa meou (I11)).

XUMHUYCCKUC pCaAKIINU,
Ha6HIOZ[a€MLI€ B XOI€
OKCIICPUMCHTA.




46. | AmdoTtepHBIE OKCHIIBI M THIPOKCHIIBL. Ymenue 1. YMeHue K.YV I.
Jabopamopuuiit onvim No35. XapaKTepHU30BaTh OPHEHTHPOBATLCA Ha Ymenue
Honyuenue amgpomepnsix ocnoganuii u | XMMAYECKUE CBONCTBA TTOHUMAaHUE TPUYUH CaMOCTOSITEITHHO
uccnedosanue ux ceolicme (Ha npumepe | OCHOBHBIX KIIACCOB ycriexa B y4eOHO#H OpraHU30BbIBATH
2uopoxcuoa yunka (Il)). HEOpraHM4CeCKuX JCATENBHOCTH; y4eOHoe
COeIMHEHUI 2. YuebHo- B3aUMOJIEHCTBHUE B
(amoTepHbIX MO03HABATENIbHBIN UHTEpEC — TPYIIIE.
HEOpPraHWYeCKUX K HOBOMY y4eOHOMY ILYY ],
COeMHEHHH) MaTepuaiy u criocodbam YMenue
pelleHns HOBOM YacTHOM ~ MPeoOpa3oBhIBATH
3a/aun HHPOPMAIIHIO u3
OJIHOTO BUJIA B
JIpyToH.
P.YYA.
YMeHue cocTaBisiTh
TUIaH pelIeHus]
POOJIEMBI.
47. | Kucnotel.  CocraB.  Kmaccudurkarus. | YMeHne Ha3bIBaTh 1. Pa3BuTre BHyTpeHHEH K.YV . PeaxTuBbI 1
Homenknatypa. ITonydenue Kucior. COEIMHEHUSI U3Yy4EHHBIX MO3UIIMY IIKOJbHUKA Ha 1. Ymenue XUMHYECKOE
TP KJ1accoB (KUCIIOT); YPOBHE MMOJIOKUTENLHOTO  JOrOBAPMBATHCS obopynoBaHue

OIIPECTATh
MPYHAUICKHOCTD
BEIIIECTB K
OIpeIeIEHHOMY KJIacCy
COeTMHEHUH (KUCIOT);
YMEHHUE COCTaBIIATh
(hopmybl
HEOPTaHUYIECKUX
COEIVHEHUI U3y4EeHHBIX
KJIaCCOB

OTHOILIGHHUS K LIKOJIE,
MOHUMAaHUS
HEOOXOIUMOCTH YUEHHUS,
BBIPa’KCHHOT'O B
npeoOraganuy yuebHo-
MIO3HABATENbHbBIX
MOTHBOB H
HpeNNOYTEHUN
COLIMAJIBHOIO CIIoco0a
OIICHKH 3HAHUM;

2. ©opMupoBaHUE
BBIPAKEHHOM YCTOMUMBOI
yueOHO-TI03HABATENBFHOM
MOTHBALUH YICHUSL.

MPUXOIUTH K 00ILEMY
PEIICHUIO B
COBMECTHOM
JIeSITENbHOCTH;

2. YMmeHnue
MPOIYKTUBHO
pasperaTh
KOH(JIMKTBI HA OCHOBE
yueTa UHTEPECOB 1
MHO3ULINH BCEX €TO
Y4aCTHHKOB

ILYVY].

1. YMeHue NpoBOIUTh
CpaBHEHHE U
KJIaCCU(UKAIIHIO 110
3aJITaHHBIM KPHTEPHSIM;
2. ®opMupoOBaTh y
y4ammxcs
MIPEACTaBIICHHUE O
HOMEHKIIaType
HEOPTaHUIECKUX
COE€IUHEHUH

P.YV].

1. YMeHune yIuThIBaTh
BBIJICIICHHBIE
YUUTENEeM OPUECHTHPHI
JIECTBUS B HOBOM
yueOHOM MaTepuale B




COTPYIHUIECTBE C
YUHUTEIEM;

2. YMmenue
TUTAHUPOBATH CBOH
NeHCTBHS B
COOTBETCTBUH C
ITOCTaBJICHHOM
3a/1a4ell U yCIOBUSIMU
ec peaTH3aIvi.

48.

XUMHYECKHE CBOMCTBA KUCIOT

TP

B3aumooeiicmeue memannoe (maznus,
UUHKA, Jcene3a, meou) ¢ pacmeopamu
Kuciom.

0.

Bzaumooeiicmeue oxcuoa meou (Il) u
OKCUOQ YUHKA C PACHEOPOM CEPHOTL
KUCcaomel.

Bzaumooeiicmeue pacmeopos xuciom c
HepacmeopuMvbiMu 0CHOBAHUAMU.

‘VMeHue cocTaBIIsITh
YpaBHCHHUS XUMHUUCSCKIX
peaxuui,
XapaKTePHU3YIOIIUX
XHUMHMUYECKHE CBOMCTBA
KHUCJIOT;

yYMEHHE pacro3HaBaTh
OIBITHBIM ITyTEM
paCTBOpr KHUCIIOT U
IeyIoueH

1. YMeHue
OPUCHTHPOBATHCS Ha
TOHUMAaHHE TPUIHH
ycriexa B y4eOHO#
JIeATENBHOCTH;

2. YueOHo-
MO3HABATENbHBINA HHTEPEC
K HOBOMY y4eOHOMY
MaTepuany ¥ cocodam
pelIeHUs] HOBOM YaCTHOM
3a/1a4n

K.YV/.

1. YMmeHnne
HCIIOJIB30BaTh pedb
JUTSL PETYIISIIH CBOETO
JIEUCTBUS,

2. AgekBaTHO
HCITOJIE30BaTh
peUeBBIC CPECTBA IS
peieHus

pa3IUYHbBIX
KOMMyHI/IKaTI/IBHI)IX
3a/1a4, CTPOUTH
MOHOJIOTHYECKOE
BbICKa3bIBAHHUC,
BJIaJIETh
JUAJIOTMYECKON
(hopmoii peun
P.YV/.

YMenue
CaMOCTOSITEIIHLHO
aJIeKBaTHO OLIEHUBATh
MPaBIIIBHOCTD
BBIIIOIHEHHNS JCHCTBHS
1 BHOCHUTH
HEOOXOINMBIE
KOPPEKTHBEI B
HCIIOJHEHHE KaK 110
XOIy €ro peaTn3alny,
TaK ¥ B KOHIIE
IEUCTBUA.

ILYVY].

YmMmenue:
OCYIIECTBIIATh
CpaBHEHHE U
KITaCCHU(HUKALIIIO,
BEIOMpAst KpUTEPUH
JUTS yKa3aHHBIX
JIOTHYECKHX
orepawnuii;

CTPOUTH JIOTHIECKOE
paccyxeHne

PeakTHBEI B
XUMHUECKOE
obopynoBaHHe




49. | Conu. Knaccudpukauus. HomeHkiaTypa. Ymenue cocTaBnATh | 1. Pa3BuTne BHyTpeHHEN K.YYA. Peaxtussl u
CriocoOBI oTydeHHs Coei (hopmyIbl MO3UIMH IIKOJbHUKA Ha 1. Ymenue: XUMHYECKOEe
HEOpraHUIECKHX YPOBHE IMOJIO)KUTENTBHOTO ~ * CTPOUTH IOHSTHBIC obopynoBaHue
COEIMHEHUH M3YUEHHBIX | OTHOIIECHHSA K IIKOJIE, JULsl TTapTHepa
KJaccoB (coneid); TIOHUMAHUS BBICKa3bIBaHHSsI,
YMEHHE Ha3bIBaTh HEOOXOJUMOCTH Y4CHUs, Y4YHUTBIBAIOMKE, 9YTO
COEIMHEHUS N3Y4EHHBIX BBIPa)KEHHOT'O B MapTHEP 3HACT U
KJIacCcOB (coeit); npeobiaiaHuy yaeOHo- BHUJIMT, a YTO HET,
OTpeieIsiTh MO3HABaTENbHBIX * 3a/1aBaTh BOIIPOCHI;
TIPUHAIEKHOCTD MOTHBOB H * KOHTPOJIMPOBATH
BEIIIECTB K TpeNOYTEeHUN JISUCTBUSI TApTHEPA.
OTIpeIeTIEHHOMY KJIacCy COLMAITLHOTO CITocoba ILYVY .
coeMHeHmi (comneil); OLIEHKH 3HaHUI; YmeHnue:
yYMEHHE COCTaBIISITh 2. ®opmupoBaHUe * OCYLIECTBIISITh
(bopmybl BBIPaKEHHON YCTOMUMBOM ~ AHAIIM3 00BEKTOB C
HEOpPTraHW4ECKHX y4e0HO-TI03HABATEIbHOM ~ BBIIECTIECHHEM
COEIHEeHU MOTHBAI[H yUEHHS. CYIIIECTBEHHBIX H
HECYIICCTBECHHBIX
MPU3HAKOB;
* OCYLIECTBIISITH
CHHTE3 KaKk
COCTaBIICHHUE LIETIOTO
13 4acTei.
P.YY].
YMeHneus:
1. OcyIecTBIATh
WUTOrOBBIN U
[IOLLIAr OBBI KOHTPOJIb
IO pe3ynbTary;
2. AnekBaTHO
BOCIPHHUMATD OLIEHKY
YUUTEIS;
3. Paznuuath crocod u
pe3yNbTaT NEUCTBUS
50. | [IpakTuyeckas padora Ne 5. Hcnonb3oBanne 1. Opuenranms Ha K.YYA. Mudposoii mu-
«IloyyeHne MeTHOT0 KyIopoca» MPAKTHYECKHUX U MMOHUMAaHHE MPUYUH Ymenus paboTats B KPOCKOII
nmabopaTOpHBIX PadoT, ycriexa B yd4eOHOM napax.
HECIIOXKHBIX JIESTENBHOCTH, ILYY .
SKCHEPUMEHTOB IS 2. YuebHo- VMeHuss  HaOII0IaTh,
JIOKa3aTebCTBa TI03HABaTENbHBIN HHTEpEC  JCaTh BHIBOABI IIPU
BBIJIBUTAEMBIX K HOBOMY y4eOHOMY MPOBEICHUH OIBITOB.
TIPEATNONIOKEHUI; MaTepHaity U crocobam P.YVI.
OTHCaHUE PE3yAbTATOB pelIeHrs HOBOW YacTHOW  YMEHHUE paclio3HaBaTh
9THX paboT 3a7a4n ONBITHBIM ITyTEM
KJIacChl
HEOPTaHWIECKHX

BCIICCTB, OINMCHIBATH
XUMHUYCCKHUC PCAKIINU,
Ha6HIOL[a€MLI€ B XO0I€
OKCIICPUMCHTA.




51. | CsotictBa coneit YMmenue PasBuBate ciocooHOCcTh K K.YV, PeaktuBbl 1
XapaKTepH30BaTh CaMOOIIEHKE HAa OCHOBE Ymenue XIMHYIECKOe
CBOMCTBa M3yICHHBIX KpUTEPHsI YCIICITHOCTH CaMOCTOSITEIILHO obopynoBaHue
KJIaCCOB HEOPIaHUYECKUX | y4eOHOM JNeATENEHOCTH OpTaHI30BHIBAThH
BemiecTB (coreit); yueOHOE
YMEHHUE COCTaBIATh B3aMMOJICHCTBHUC B
YpaBHCHHUS XUMHUUCSCKIX TpyIIIe.
peaxuuii, LYY,

XapaKTePHU3YIOIIUX Ywmenue

XUMHYECKHE CBOMCTBA npeoOpa3oBbIBaTH

conei HHPOpPMAITHIO u3
OJTHOTO BUJIA B
JIPYTOif.
P.YY .
YMeHue cocTaBisTh
TUTaH PEIICHUS
MPOOJIEMBIL.

52. | Mpakruueckas padora Ne6. Pemenne VMeHue: 1. OpueHrarys Ha K.YY]. PeaktuBsl u
IKCIIEPUMEHTATBHBIX 32124 10 TeMe XapaKTepU30BaTh MOHUMAaHHE MPUIHH Ymenus pabotaTh B XUMUYIECKOe
«IIpakTHKYM 110 H3yYEHHUIO CBOHCTB XUMUYECKHe cBOlicTBa | ycmexa B yueOHOM napax. obopynoBaHue
BelllECTB OCHOBHBIX KJIACCOB OCHOBHBIX KJ1accoB | AEATEIBbHOCTH, ILYVY/.

HEOPraHU4YeCcKHUX CoeTUHEeHUID) HEOPTraHUYeCKUX 2. YuebHo- YMmeHus — HaOmoJjath,
BCIICCTB, MO3HaBaTeNbHbBII J€1aTb BBIBOABI ITPpU
OIPENENTh UHTEpeC K HOBOMY MIPOBEICHUH OIIBITOB.
IPUHAIEKHOCTD yueOHOMY MaTepHay u P.YVY .

BEILIECTB K crioco0aM perieHus ‘YMeHue pacrio3HaBaTh
OIpe/IETIEHHOMY KIIacCy HOBOM 4aCTHOM 3aJa4u OIBITHBIM ITYTEM
COCIUHEHUI KJIacChbl
COCTABIIATEH (POPMYIIBI HEOpPraHN4eCKHX
HEOPraHUYECKHUX BCIICCTB, OIIMCHIBATH
COCVHEHU I U3y4EeHHBIX XUMHUYECKUC PCAKIINY,
KJIACCOB HabI01aeMbIe B X0/Ie
YMeHne npuMeHsTh SKCIICpHMEHTA.
TTOTyYCHHBIC 3HAHUS IS
PpeIIeHHs TPaKTHIECKIX
3a1a4, cobroaas
mpaBwiia 6e30macHOro
oOpareHus ¢
BEIIECTBAMHU

53. | Tlomroroska k I'MA, BITP 1.3akperuieHne 3HaHUH 1 | 1. YMenue K.YVI.
PACYETHBIX HABBIKOB Y- OpPHEHTUPOBATHCS Ha Ymenne
CL. TTOHUMAaHWE TPUIHH CaMOCTOSITEIIEHO
2. YMeHMe penatb ycrexa B y4eOHOM OpraHU30BbLIBATH
TUTIOBBIE IPAMEPHI JICSITEIbHOCTH yueOHOe
KOHTPOJIBHO- B3aMMOJICHCTBHUE B
M3MEPUTEITHHBIX rpyrie
MaTepUajioB ILYVY .

‘YMeHue:

* OCYHICCTBJIATH




aHaJIn3 00BEKTOB C
BBIJIEJIEHHEM
CYIIIECTBEHHBIX U
HECYIIECTBECHHBIX
TIPU3HAKOB;

* OCYILIECTBIIST
CHHTE3 KaK
COCTaBJIEHHE LIETIOrO
W3 YacTew.

P.YVY /.

YMmenus:

1. OcyIecTBIATh
HWTOTOBLIH K
TOIIATOBBIA KOHTPOJIh
MO PE3yJNIbTaTYy;

2. AnekBaTHO
BOCIIPHHUAMATh OICHKY
YUHTEIS;

3. Paznnuate ciocod u
pe3ysIbTaT NEUCTBUS

54. | TecroBblii kKoHTpOIB: «[IpakTHKYM MO0 | YMeHHUe OBIaJCHUS ‘YMeHMe OLIeHUTh CBOU K.YYA. 1
U3YY€eHUIO CBOICTB BELECTB OCHOBHBIX | HAaBBIKAMU KOHTPOIS U yueOHbIE TOCTHKEHUSI VYMeHue
KJIACCOB HEOPraHNYeCKuX OLIEHKH CBOEH CaMOCTOSITENTLHO
coeTUHEeHHID». JeATEIbHOCTH, YMEHHE OpraHU30BbIBATh

HpeIBUIETh BO3MOXKHBIC y4ebHoe JefCTBHE.

TOCTIECTBHUS CBOUX ILYY .

JEUCTBUM Ymenne
npeoOpa3oBbIBaTh
uHpopmMaIHo u3
OJIHOT'O BUJIa B IPYTOM.
P.YY].

‘YMeHue cocTaBIATh
IUIaH peLIeHHs
po0IeMBI
Pa3gen 5. OcHOBBI ONBITHO-IKCIIEPUMEHTATbHON U MPOEKTHOM AesiTeabHOCTH (164)

55. | TexHuka 0€30MaCHOCTH NPH BBIIOJHEHUH | VMeHue 1. Pa3BuTne BHyTpeHHEN 1 PeakTuBsl u
CaMOCTOSITENIBHBIX OIIBITOB M | XapaKTepu30BaTh TIO3UIMHY IIKOJIbHMKA Ha XUMHYECKOE
9KCIIEPUMEHTOB B JOMAIIHUX YCIOBHSX H | BaykHEHIIHE YPOBHE MOJIOKUTEIBHOTO obopyznoBaHue
C UCITIOJIB30BAHUEM O60py,[[0BaHI/I}I XUMHYECKHEe TIOHSITUS: OTHOHICHUA K IIKOJIC,

XUMHYECKOH Tab0paTOpHH.

XAMHUYCCKAM  DJIEMCHT,
KJIaccu(UKaIms
BEIIIECTB

TOHMMAaHUS
HE00XOIUMOCTH YUCHUS,
BEIPAKCHHOTO B
npeobIafaHun yaeOHO-
T03HABaTEIbHBIX
MOTHBOB K
TIPEIIOYTCHUN
COLIMAJILHOT'O CIToco0a
OIICHKY 3HAHUM;

2. DopMHpOBaHHE




BBIPa)KEHHOM
YCTOHYMBOW ydeOHO-
N03HaBaTEIBHON
MOTHBAIMN YICHUS

56. | IIpakTuueckas padora Ne7. O6pamenue | Vcmoms3oBaHue 1. OpueHTanus Ha K.YVI. PeakTHBEI 1
CO CTEKJIOM (crrbaHne CTEKJITHHON 71a00paToOpHOro000pyN0 | TOHMMAaHHE IPUYNH Ymenust paborath B XIMHYECKOe
TpYOKH, U3TOTOBJICHUE; MMUTICTKHY; BaHUS ¥ CTEKIISIHHOM ycriexa B yueOHOM napax. o0opynoBaHue
KaNWUIAPOB; MPOCTEHILINX Y3JI0B; TIOCY/Ibl, IPOBEICHNE JIeSITENBHOCTH; ILYVY .

MIPOCTEHTIINX TIPUOOPOB) HECJIOKHBIX 2. YueOHo- YMmeHuss  HaOMOIATH,
9KCIIEPUMEHTOB IS TIO3HABATCILHBIA MHTEPEC  JICNIaTh BBIBOABI  TIPH
JIOKa3aTebCcTBa K HOBOMY y4eOHOMY MIPOBE/ICHHH OIIBITOB.
BBIJIBUTAEMBIX MaTepHalry ¥ criocodam P.YVI.
MIPEINOI0KEHUH; pellieHus HOBOM YacTHOM ~ YMeHue
OITMCaHKEe Pe3ySIbTaTOB 3a7a4n CaMOCTOSITEIILHOTO
3THX paboT BEJICHUSI

JKCIIEPUM EHTATIBHOM
JIeTeNIbHOCTH,
OIMCHIBATh
XMUMHUYECKHE PEaKIIHH,
HaOJIFOJaeMBIE B XOI€
DKCTIEPUMEHTA.

57. | XuMu4ecKHii aHaIN3: KaueCTBEHHBIN 1 3HaHHE OCHOB 1.OpuenTanus Ha K.YYA. PeaxTuBbI 1
KOJIUYECTBEHHBIN XUMHYECKOrO aHAJIH3a MOHUMAaHUE MPUYHH 1. Ymenue XUMHYECKOE

ycrexa B ydeOHOH JOr0BapUBATHCS U obopynoBaHue

JeATEIbHOCTH;
2. YueGHo-
[I03HABATENbHBII UHTEpEC
K HOBOMY y4eOHOMY
MaTepHally U crocodam
peuieHr st HOBOM YaCTHOM

3a1a41

MIPUXOAUTH K 00ILIEMY
pEeIIeHHIO B
COBMECTHOM
JIeSITENbHOCTH;
2.YMmenne
MIPOIYKTUBHO
pasperaTh
KOH(IMKTBI HA OCHOBE
y4deTa UHTEPECcOB U
MO3ULIMH BCEX €ro
Y4aCTHUKOB

ILYVY].

1. ®opmupoBaTh
YMEHHE POBOIUTH
CpaBHEHHE U
KITACCU(PUKAIIIO TI0
3a/IaHHBIM KPUTEPHSIM;
2.DopMHUpOBATH Y
y4ammxcs
TIPEICTaBIICHAE O
HOMEHKJIAType
HEOPTaHUIECKUX
COCJIMHCHHIA.

P.YV].

1. YMeHme yIuTHIBaTh
BBIJICIICHHBIE




YUHUTEIIEM OPUEHTHPBI
JICUCTBHSI B HOBOM
y4eOHOM MaTepuale B
COTPYIHHUYECTBE C
yUIHTENIeM;

2. YMmeHue
TUIAHUPOBATh CBOU
JIeHCTBUS B
COOTBETCTBHH C
MIOCTABJICHHON
3a/1a4ell U yCIOBHSIMU
ee peasn3alum.

58. | Teoperuueckue OCHOBBI OTBITHO- | YMeHHE OOBSCHATH 1. Pa3BuTHe BHYTpeHHEH K.YY/. PeaxtuBbl U
9KCIIEPUMEHTATBHOM u MIPOEKTHOH | 3aKOHOMEPHOCTH MO3UIIMH IIKOJIbHUKA Ha 1. Ymenue: XUMHYECKOE
JIeSTEITbHOCTH. W3MEHEHHUS CBOMCTB YPOBHE MOJIOKHUTEIILHOTO ~ * CTPOUTH TOHATHBIE obopynoBaHue

BEILIECTB , 3HAHNWE OCHOB | OTHOUIEHHS K IIKOJIE, JUIS apTHepa
9KCIIEPUMEHTAIIBHOM 1 TTOHUMAaHUS BBICKa3bIBAHHS,
MPOEKTHON HEOOXOJMMOCTH YUCHHUsI,  yYMTHIBAIOILHE, YTO
JIeATEIbHOCTH BBIPAKCHHOTO B MapTHep 3HaeT U
npeoOnagaHuy yuebHo- BHUUT, a YTO HET;
MO3HABATENbHBIX * 33]1aBaTh BOIIPOCH];
MOTHBOB U ¢ KOHTPOJIUPOBATH
IPEeIIIOYTEHUN JIeHCTBYS IIapTHEPA.
COLIMAIBHOTO CTI0co0a ILYYA.
OLICHKH 3HAHU; YMeHue:
2. ®opMupoBaHue * OCYLIECTBIIATh
BBIPa)KEHHOU aHaJIn3 0OBEKTOB ¢
ycTOH4MBON y4eOHO- BEIJICTICHUEM
MIO3HABATENbHON CYIIIECTBEHHBIX U
MOTHUBAIH YICHHUS. HECYIIECTBEHHBIX
MIPU3HAKOB;
* OCYILIECTBIISITH
CHHTE3 KaK
COCTaBJICHHE IIEIOTO
U3 4acTei.
P.YYA.
YMeHnust:
1. OcymecTBIsATh
WUTOrOBBIU U
MOLIATOBBIA KOHTPOIIb
IO PE3yINbTaTYy;
2. AnekBaTHO
BOCIIPHHAMATH OIICHKY
YUUTEIIS;
3. PaznmmuaTts criocod u
pe3yABTAT EHCTBUS

59. | Brerbop TeMbI mpoekTa. ‘YMeHue 1aHupoBaTh PasBuBath ciocoonoctb k- K.YVY/L,

[TmaHUpOBaHME NEATENEHOCTH. COOCTBEHHYIO CaMOOIICHKE Ha OCHOBE 1. Ymenne
SKCIEPUMEHTATHHYIO KpUTEPHSI YCIIEITHOCTH JIOTOBapUBATHCS 1

ACATCIIBHOCTL , YMCHHUC

yaeOHOI eI TeTHHOCTH

MPUXOIHTH K 00IEMy




BBIJIBUT'ATh THUIIOTE3EI,
CTaBUTh NPOEKTHHIE
3aJIa4m.

PELIEHHUIO B
COBMECTHOU
JIESITENBHOCTH;
2.YMeHue
MPOIYKTUBHO
pasperaTh
KOH(IMKTHI Ha OCHOBE
y4eTa UHTEPECOB U
MO3MLIUHI BCEX €ro
YYaCTHHKOB

ILYVY .

1. YMeHHe pOoBOUTH
CpaBHEHME U
KiIaccH(UKANHUIO TI0
3aJJaHHBIM KPHTEPHSIM;
2. ®opMupoBaTh y
yyamumxcs
MpeCTaBICHUE O
HOMEHKJIaType
HEOPraHNYeCKuX
COeqUHEHHN I

P.YV .

1. YMeHHe yYuThIBaTh
BbIJICTICHHbIE
YUHUTENEM OPUEHTHUPBI
JIEWCTBUSI B HOBOM
yueOHOM MaTepuale B
COTPYIHUYECTBE C
YUIUTEIEM;

2. YMeHue
IUIAHUPOBATh CBOU
IEUCTBUS B
COOTBETCTBHH C
MOCTaBJIEHHOM 3a1a4el
U YCIIOBUSIMU €€
peanu3anum.

60.

[loaroroBka mpoekra.Coop uHOpMAIH
o JaHHOM TeMe.MoaenupoBaHue
MIPOEKTHONWAESTENBHOCTH.

‘YMeHue I1aHupoBaTh
COOCTBEHHYIO
9KCTIEPUMEHTAIIBHYIO
JeATENBHOCTD , yMEHUE
BBIJIBUTATh THIIOTE3bI,
CTaBUTH MPOEKTHHIC
3a/1a4n, cooupars
WHPOPMATIHIO U3
Pa3IMYHBIX HCTOYHHUKOB,
aHAJIM3UPOBATH,
MOJETINPOBATH
9KCTIEPUMEHT

1. Pazputre BHyTpEHHEMN
MO3UIMHY IIKOITbHUKA Ha
CaMOCTOSITENTLHOE
TIPOEKTHPOBAHHUE
yueOHOI IesITeThbHOCTH
2. DopMupoBaHUE
BBIPAKEHHOM
YCTOWMYMBON yaeOHO-
TI03HABATEIbHOM
MOTHBALIUH YICHUS

K.YV

1. Ymenue:

* CTPOUTH MOHSATHBIC
JUTs TTapTHEpa
BBICKA3BIBAHNS,
YUYHUTBIBAIOIINE, YTO
MapTHEP 3HACT U
BHJIUT, a YTO HET;

* 32/1aBaTh BOIIPOCEI;
* KOHTPOJHPOBAThH
JICHCTBUS TIapTHEPA.
ILYVY].

YMmenue:

* OCYIIECTBIIST

PeakTuBEI B
XAMHYECKOE
obopynoBaHue




aHajau3 00HEKTOB C
BBIJIEJIEHHEM
CYIIIECTBEHHBIX U
HECYIIECTBECHHBIX
MIPU3HAKOB;

* OCYILIECTBIISTh
CHHTE3 KaK
COCTaBJIEHHE LIETIOrO
W3 YacTew.

P.YVY /.

YMmenus:

1. OcyIecTBIATh
HWTOTOBLIH U
TOIIATOBBIN KOHTPOJIb
MO PE3yJNIbTaTYy;

2. AnekBaTHO
BOCIIPHHUAMATh OICHKY
YUHTEIS;

3. Pasznnuate ciocod u
pe3yJIbTaT NEUCTBUS

61-
65.

BrinonHeHue y4eOHbIX

MPOEKTOB,

OIIBITHO-3KCHECPUMEHTAJIBHBIX pa60T.

IIpakTnyeckne PpadoThI

MPOEKTOB y4Yaluxcs

nmo TeMaM

Hcnons3oBanue
71a00pPaTOPHOro000pPyI0
BaHUS U CTEKJITHHOM
TIOCYIBI, TPOBEICHIE
SKCHEPUMEHTOB IS
JI0Ka3aTelbCTBA
BBIIBUTAEMBIX
IIPEIIOI0KECHU;
OITHCaHUE PE3yIHTATOB
STHX paboT

K.YY].

1. Ymenne
JIOTOBAPHUBATHCS U
MIPUXOAUTH K 00IIeMY
peLICHHIO B
COBMECTHOM
JIeATENLHOCTH,

2. YMmeHnue
MPOJIYKTUBHO
paspeniaTb
KOH(IMKTBI HA OCHOBE
ydeTa HHTEpPECOB U
MHO3ULINH BCEX €TO
Y4aCTHUKOB

ILYY .

1. ®opmupoBaTh
YMEHHUE TIPOBOUTH
CpaBHEHHUE U
KJIaCCU(UKAIIHIO 110
3aJTAHHBIM KPUTEPHUSIM;
2. DopMUpPOBATH Y
y4anmxcs
MPE/ICTABICHUE O
HOMCHKJIAType
HEOPTaHUIECKUX
COCJTMHCHHIA.

P.YV].

1. YMeHHE yIUTHIBATD
BBIJICIICHHBIE
YUUTEIEM OPHEHTHPEI

PeakTuBsl u
XUMHUYECKOE
obopynoBaHue




JICUCTBHSI B HOBOM
y4eOHOM MaTepuale B
COTPYIHHYECTBE C
yUIHTENIeM;

2. YMmenue
TUTAHUPOBATh CBOU
JIeHCTBUS B
COOTBETCTBHH C
MIOCTABJICHHON
3a/1a4ell U yCIOBHSIMU
ee peasu3alym.

66.

HOI[FOTOBKa y'{e6HI>IX IPOCKTOB K 3allIATE

Pa3BuBaTth ClIOCOOHOCTE K

CaMOOIICHKE Ha OCHOBE
KPHUTEPHS YCIEITHOCTH
yueOHOI eITeTbHOCTH

K.YV/.

1. YMmenue
UCIOJIb30BaTh PEYb
JUTSL PETYIISILIH CBOETO
JIEUCTBYS,

2. AgekBaTHO
HCIOJIb30BaTh PEUCBhIC
CpeZCTBa TS PEIICHHS
pa3IUYHbBIX
KOMMyHI/IKaTI/IBHI)IX
3a/1a4, CTPOUTH
MOHOJIOTHYECKOE
BBICKa3bIBaHUE,
BJIaJIETh
JUAJIOTMYECKON
(hopmoii peun

P.YV/.

YMenune
CaMOCTOSITEIILHO
aJIeKBaTHO OLIEHUBATh
MPaBIIIBHOCTD
BBIIIOIHEHNS JEHCTBUS
1 BHOCHUTH
HEOOXOINMBIE
KOPPEKTHBEI B
HCIIOJHEHHE KaK 110
XOy €ro peaTn3alny,
TaK ¥ B KOHIIE
IEUCTBUA.

ILYVY].

YwMmenue:
OCYIIECTBIISATh
CpaBHEHHE U
KITaCCU(PHUKATIIIO,
BEIOMpAst KPUTEPUHU
JUTS yKa3aHHBIX
JIOTHYECKHX OIepaInii;
CTPOUTH JIOTHIECKOE
paccyxeHne




67.

HpOMex(yrquaﬂ aTTcCTalyA.
3ammra IIPOCKTOB

YMeHue oBaaeHus
HABBIKAMH KOHTPOJIS U
OIICHKU CBOEH
JIeSITETbHOCTH, YMEHHE
TIPEIBUICTH BO3SMOKHEIC
MOCJIEICTBUS CBOUX
IENCTBUN

‘YMeHue OIleHUTh CBOU
y4eOHBIC TOCTIKECHUS

K.YV/.

1. YMmeHne
UCIIOJIE30BaTh PEYb
JUTSL PETYISIIFH CBOCTO
JICUCTBUS,

2. AjekBaTHO
HCIIOJIE30BaTh PEUCBEIC
CpeCTBa YIS PEIICHUS
Pa3IIHBIX
KOMMYHUKATHBHBIX
3a/1a4, CTPOUTH
MOHOJIOTHYECKOE
BBICKa3bIBAHME,
BJIAJIETH
JIMATOrHYECKOI
(hopmoii peun

P.YV .

VYmenue
CaMOCTOSATEILHO
aJIeKBaTHO OI[€HUBATh
l'[paBI/IJ'lI)HOCTI)
BBINOIHEHHUS JEHCTBUS
1 BHOCHUTH
HEOOXOIMMBIE
KOPPEKTHBHI B
HCIIOJIHEHHE KaK 110
X0y €ro peaan3aluy,
TakK ¥ B KOHIIE
IEUCTBUA.

ILYVY .

YmMmenue:
OCYIIECTBIIATh
CpaBHEHHE U
KITaCCU(HKALIIIO,
BEIOMpAst KpUTEPUHI
JUTS yKa3aHHBIX
JIOTUYECKUX ONEpaLnil;
CTPOHTH JIOTHIECKOE

paccyxeHue
68. | Tlomroroska k 'MA, BIIP: pemienue YMeHue oBaneHus YMeHHe OIleHUTh CBOH K.YV/. PeakTnBEI B
MIPAKTHKO OPHECHTHUPOBAHHBIX 33 TaHUN HABBIKAMH KOHTPOIISI U yueOHbBIC JTIOCTHKCHUS VmMenue XAMHYECKOE
OIIEHKH CBOEM CaMOCTOSATEIbHO obopynoBaHue
JeSITeTbHOCTH, YMEHHE OpTaHI30BHIBATH
MIPEBUICTH BO3SMOKHEIC yueOHOe JeHCTBHE.
TIOCHENCTBUS CBOUX ILYVY .
JIENCTBUNA YMmenune
peoOpa3oBEIBATh

nHpopMaIHIo u3




OJIHOT'O BHJIA B IPYTOM.

P.YVI.
‘YMeHue cocTaBisTh
TUTaH PEeIICHUS
poOIIeMBI
69. | Ilomroroska k 'MA, BIIP: pemenue YMeHue oBnaieHus ‘YMeHMe OLIeHUTh CBOU K.YVY/. PeaktuBsl u
MIPAKTUKO OPUCHTUPOBAHHBIX 3aTaHUN HABBIKAMH KOHTPOJIS U yueOHBIC TOCTHKECHUS Ymenue XUMUYIECKOe
OLICHKH CBOEH CaMOCTOSATENBHO obopynoBaHue
JIESITeITbHOCTH, YMEHHE OpPTaHN30BbIBAThH
MIPEBUICTH BO3MOKHBIC yueOHOE JCHCTBHE.
TTOCJIEICTBHUS CBOUX ILYVY .
JIeHCTBUN YMmenue
peoOpa3oBLIBAThH
nHpopmMaro u3
OJIHOTO BUJIa B IPYTOH.
P.YVI.
YMeHnue cocTapisiTh
TUTaH PeIICHUsI
POOIEMBI
70. | O0606IIEHKE, cCUCTEMATH3aLHAs 1 1. 3akperuieHue 3HaHuii 1 | 1. YMmeHue K.YV . Pabora c
KOPPEKLUS 3HAaHUM ydalluxcs 3a Kypc pacy€THBIX HABBIKOB y4- | OPHMEHTHPOBATHCSA Ha VMmenue TE€CTaMH
«DKCrIeprUMEeHTaIbHASI XUMUS», 8 Kiacc. csl. MOHUMAaHHUEe PUIUH CaMOCTOSATENBHO (vHaMBH
TecToBBI KOHTPOJIb. 2. YMeHue peliaTb ycrexa B y4eOHoi OpraHU30BbIBATh JTyaJIbHBI
THUIIOBBIC NIPUMEPBI TEATCIIBHOCTH yqe6ﬂoe &
KOHTPOJIbHOM paboTHL B3aUMOJICHCTBHE B 3aJIaHus)
rpyIIme
ILYY .
YMeHue:

* OCYILIECTBIISITh
aHaJIn3 00BEKTOB C
BBIZIEJIEHHEM
CYIIIECTBEHHBIX U
HECYIIECTBEHHBIX
TIPU3HAKOB;

* OCYILECTBIISTH
CHHTE3 KaK
COCTaBJICHHE IIEJIOT0
W3 JacTeH.

P.YV].

YMmenus:

1. OcymecTBIsATh
HUTOTOBBIN K
MOLIATOBBI KOHTPOIIb
IO PE3YINbTaTYy;

2. AnekBaTHO
BOCIIPHHHAMATH OIICHKY
YUUTEIIS;

3. Paznmnuate ciocod u
pe3yABTAT NSHCTBUS




KAJTEHJAPHO-TEMATHYECKOE IINIAHUPOBAHHUE
BHEYPOYHOIi eI TeJIbHOCTH «3aHuMaTeIbHast XuMus» - 9 kiacc (68 yacoB)c ykazanueMm
HCIO/1b30BaHUA 000pyA0oBaHus LM poBoOi J1adopaTopun

«Touyka pocray

Ne /i Tema ypoka IInanupyemsblie pe3yibTaThl Kou-Bo HJara |Hudopmann| McnonanloBanue
Ipenmernsie YY/I JImanocTHbIE MeTanpeaMeTHbIe 1acos OHHast 0bopynoBamust
YV YV nomaepxkka | «Touka pocta»
Y4eOHUK
Beeenne B Kypce « JKcnepuMeHTaIbHAs Xumusi-9» (2 1)
1. Beoonwviit uncmpykmaswc no Th Hatb TIOHSITHE o | 1. MoruBanus K. YY . 1 TexHuka
XUMHs — HayKa DKCIIEpUMEHTAJIbHASI. npenMere XMMHH. | Hay4eHHUs 1. Pa3pemienue 0e3omacHOCTH B
P Ccdopmuposats npeMeTy KOH(IIMKTA KaOuHere
Jlemoncmpayuonunsiii onvim Ne I. | nepBoHavanbHbIe XUMHS 2. YpaBneHue XUMUH LIEHTPa
O3nakomnenue ¢ JnadopamopHvim | TPEICTABIECHUS: 2. Pa3BuBaTh [IOBEJICHUEM NTapTHEPA «Touxa Pocray.
000pyoosanuem; npuémol 6€30nacHoil | a) O BELIECTBE, a TAKKE O | YyBCTBO ILYY/. 3HaKOMCTBO C
pabomul ¢ HuM. IOPOCTBIX M CIOXKHBIX | TOPIIOCTH 32 1. dopmupoBanue 00opynoBaHHEM
BEIECTBAX; poccuiicKyto NI03HABATENbHON LeNTN
0) HadaTh (HOPMHUPOBATH | XUMHYCCKYFO e  CuMBOJBI
YMEHHE XapaKTepU30BaTh | HAYKY XUMHYECKHX
BEILlECTBA, UCTONB3ysa s | 3. HpaBcTBeHHO- 3IIEMEHTOB
9TOro MX  (uU3MYecKHe | ITUIECKoe o  Xumuueckue
CBOIICTBa. OLICHHBaHUE (dopmyb
TepMuHbI
Ananus u
CHHTE3
P.YY].
1.Ilenemonaranve u
TIAHUPOBAHHE.
2. BxoagHoe TecTUpOBaHUE 110 1
TCOPETUICCKUM U
NMPAKTHYEeCKUM 3HAHUAM 32 §
KJ1acC
Paznen 1. MHoroo6pa3ue XuMH4YeCKHUX PeaKliii B IKCMIePUMEHTAIbHOUH xumuu (154)
Tema 1. Xumuueckue peaxyuu (6 u)

3. | IIpakmuueckas paboma Ne 1 ‘VYMeHne moib30BaThCs PasBuBatn PeryasituBHble: JlaTauk
«IIpasuna mexnuku dezonacnocmu HarpeBaTeIbHbIMU YMEHUS OcylecTBIAOT TeMIepaTypbl
npu pabome c 1abopamopmvim npubopamu OlLICHUBATh MOLIArOBBIN KOHTPOJIb (TepMOHap-
0oopyoosanuem. Hzyuenue cmpoenusn CUTYALIMIO U 10 Pe3ynbTaTy HE 1)
naamenu [IepaTUBH . i

orep o Ilo3naBaTenbHBIC CIMPTOBKA




MPUHUAMATb Ctposit peueBoe
SIICHHE BBICKa3bIBaHHC B
p )
HAaXOJIUTH YCTHOM 1 MUCbMEHHOM
aJICKBaTHBIC bopme
CII0CO0BI KoMMyHHKATHBHBIE:
B3aMMOJCHUCTBH Y UYHTHIBAKOT Pa3HbIC
gc MHEHHS M CTPEMSITCS K
OJIHOKJIACCHUKA  KOOPJHMHALMH
MH BO BpeMs Pa3IHYHBIX MO3UIINI B
TPOBEICHHS COTPYAHHYECTBE
MPaKTHIECKON
paboThL
OBP B skcriepuMeHTATEHOM 3HaTh ONpeeIeHHUs dopmuposats  Ilo3HaBaTeabHBIE: 81, JlaTank
S — OKHCITUTEINTHHO- MOTUBALMIO K BBIOMPAIOT OCHOBaHHUS TEMIIEPATYPBI
. BOCCTAHOBHUTEIILHON KPUTEPUH TS TUTATHHOBBIH
Jlabopamopmuwiii onsim Ne 1 UeneHanpasneH  KPHMTCPIM X
peaKkuuu, OKUCIUTENA, - KJIaCCHU(UKALTIH
«H3yuenue peakyuu 63au- BOCCTaHOBHUTEIS. Y METh Hot peakwuii
Moleiicmeus Cy1b@uma HAMpus ¢ | ypaBHUBATH NPe0GPA3OBLIBATE
nosHaBaTesIbHO
nEPoOKCUOOM 8000P00a) OKHUCJIUTENLHO- o HHGPOPMAIIHIO U3
BOCCTAHOBHTENBHBIE " OJHOTO BUJIA B APYTOif
€aKLHNH, Pa3bICHATh AEATENbHOCTH,
p P 0co3HaHHOe 1 BBIOUpATh 1151 ce0s
II bl OKH HUA U
poLIeCCHI OKHUCTIE ) y10GHyI0 hopMy
BOCCTAaHOBJICHHS, YBa¥UTEIbHOE
(ukcanun
HPUBOJUTH IIPUMEPHI "
OKHCIIUTEIIBHO- NPEAICTABICHIA
[obporkenatenb uH(OpMALII
BOCCTaHOBHTEJIBHBIX Hoe P
peaKIii, eryJsiTHBHbIE:
OTHOLWEHNE K BBIJIBUTAIOT BEPCUU
Aapyromy pereHus poOIIeMBL,
4eNoBEKY, ero 0CO3HABaTh KOHEYHBIit
MHEeHMIo, pe3ynbTaT
mupososspeHn  KomMMyHukaTHBHBIE:
0. OTCTaMBaTh CBOIO TOUKY
3peHHs, IPUBOIUTH
ApTyMEHTHI,
IO TBEPIKIast HX
(hakTamu
pa3nuyaTh B yCTHOM
peyr MHEHHE,
JIOKa3aTeNbCTBA,
THIIOTE3BI, TEOPUH
TeroBou 3(1)(1)6KT XUMHWYECKUX 3HaTh DopMHUpPOBATH PeryasituBHble: §2 Jlataunk
peakuwii. [TonsTHe 06 9K30- 1 KJIacCU(UKAMOHHBII ETT0CTHOE BBIJIBUTAIOT BEPCHU TeMIIepaTyphI
MPU3HAK MHPOBO33pPEHHE,  PEIICHHS TPOOIEMBI, TUTATHHOBBIH
SHIAOTEPMHUUYECKUX PEAKIUIX. .
4 TEPMOXUMHUYECKHX COOTBETCTBYIOIIl  OCO3HABATH KOHEUHBIN
Hemoncmpayuonnsiit onim Ne peakuuit. [loHIMATh ce pesyBTaT
2[pumepei 2Kk30- u 3HAYCHUEC TCPMHUHOB: COBPEMECHHOMY Io3naBaTebHbIE:

IHOOMEPMUUECKUX PeaKyull.

TEeTI0BOH 3 peKT

YPOBHIO

BLI6I/IpaIOT OCHOBAHUA U




Jlemoncmpayuonnotit onvim Ne 3 XUMUYECKOM peaKiuu, pa3BuTHSI KPUTEPHH JUTs
«Tennoeoii 3pgpexm TEPMOXHUMHYECKOE HayKH. KIIaccHpUKALIN
PaAcmeopenus eeuieche 6 600e» YPaBHEHUE pEaKIuny, peaxuumit
9K30- U peoOpa3oBbIBATH
SHJIOTEPMUYECKHE UHPOPMAIIHIO 3
peakuuu. YMeTh OJIHOTO BHJIA B IPyroit
3aMKChIBaTh 1 BBIOMpATH LTS ceOs
TEPMOXVMHUYCCKHE ynobHyt0 hopmy
ypaBHEHHS peakiuii u bukcanun
BBIYHCIIATH KOIMIECTBO TPEJICTABIICHHS
TEIUIOTHI 110 uHpOpMAIH
TEPMOXUMUYECKOMY
YPABHEHHIO PEaKI[HH.
CKOpPOCTh XMMUYECKUX 3HaTh OIpe/eiicHHEe dopMuUpoBaTH PeryisiTHBHbBIE: 83 Hatuux pH
peaKLit CKOPOCTH XHMHYCCKOH MOTHBAIIUIO K CaMOCTOATENHHO
Jlemoncmpauuonnbiii onvim No peaxuuu u eé _ | menenanpasnen 00HapYKUBAIOT 1
8 . 3aBUCHMOCTb OT YCIIOBUM | HOW (dhopmMyaupyIoT
433"“]‘4006”“0’”6“6 Yunka ¢ comnou NPOTEKAHUSI PEaKIIHH. MO3HABATENHHOW — MPOOJIEMY.
U YyKCycHou Kucromamu. IToHuMAaTh 3HaUCHNE JIeATeIbHOCTH, ITo3HaBaTe/bHbIE:
B3awwodeucmeuev2p aryuposannoco TEPMHUHOB «KATaJIM3aTOpP», | OCO3HAHHOE, BBISABJIAIOT IPUUMHBI U
YUHKA U YUHKROBOU NbLIU C COTAHOU «HHTHOUTOPY, YBaKUTEILHOE U CIICACTBHS SIBIICHHIA,
Kucromot. Bzaumooeticmaue oxcuoa «hepMenTED. JOBpOKeNaTens  CTPOAT JOTHUSCKHE
meou(ll) ¢ cepnoui kucromou paznoti HO paccyKIeHNs,
KOHYEHmpayuy npu pasnuix YCTAHABIHBAIOT
memnepamypax. TPHUHHHO —
Jlabopamopnutii onvim Ne 2 CIIE/ICTBEHHbIE CBA3H
«H3menenue pH 6 xo0e KoMMyHHKATHBHBIE:
OKUCTIUM EJIbHO-60CCMANO- YHHUTBIBAIOT Pa3HBIC
6UMENbHBIX PeaKyuil» MHCHH I CTPEMATCA K
KOOPAMHALH
Pa3IMYHbIX O3ULINNI B
COTPYIHUYECTBE,
hopmynmupyroT
COOCTBEHHOE MHEHHE U
HO3UIIHUIO
Ilpakmuueckasn paﬁoma No2. YMeTh onpeaensaTh, Kak Pa3zBuBaTh PeryasituBHble: Jatunk
Hsyuenue enusanus ycioguii H3MEHHUTCSI CKOPOCTh YMEHHSA OcymeCTan;HOT HANPSDKCHHS
N PEaKLHH I10]] BIAUSIHIEM OLICHUBATh HOMIATOBBIIl KOHTPOITh
npoeeoenus .XzflMulleCKou PATHUHBIX HAKTOPOB cHTYaLHIO M 10 pe3yIBTATY
peaxuuu na eé ckopocme. Th ONePaTHBHO ITo3naBaTesbHBIE:
P HOpPUHUMATh CrposT peueBoe
Jlabopamopnutit onvim Ne 3 peuieHue, BRICKAa3bIBAHME B
«Cpasnumenvnas xapaxme- HaxoIuTb YCTHOM 1 TNCbMEHHOM
PUCHMUKA 60CCMAHOGUMEIbHOU a/ICKBaTHBIC (bopme
CIIOCOOBI KoMmyHuKkaTUBHBIE:
CnOCOOHOCHU MEemanioe»
B3aI/HVIO,Z[eI>’ICTBH Y4uTeIBarOT pa3HbIC
qac MHEHHS i CTPEMSTCS K




OHOKJIACCHUKA  KOOPAWHAINHI
MH BO BpeMsI Pa3TUYHBIX TIO3UIHIA B
TIPOBEICHUS COTPYIHHICCTBE
TIPaKTHYECKON
paboTHL
ITogroroska k T A 1.3akperuieHue 3HAaHUN U 1. YMmenue K.YVY/.
MPAaKTUYCCKUX, OPHCHTHPOBATEC  YMeHHe
PACUCTHBIX HABBIKOB Y4- s Ha CaMOCTOSATEIHHO
csl. ITOHUMAaHue OPTaHN30BbIBAThH
2.YMeHue pemaTh MIPUYMH yCIiexa yaeOHoe
TUIIOBBIE PUMEPHI B y4eOHOI B3aUMOJICHCTBHUE B
KOHTPOJIBHO- JIeATENBHOCTH rpymme
U3MEPUTENBHBIX ILYVY .
MaTepHaioB Ymenue:
* OCYILIECTBIISTh AHAJIH3
00BEKTOB C
BBIJICJIEHAEM
CYILIECTBEHHBIX U
HECYIIIECTBEHHBIX
MIPU3HAKOB;
* OCYIIIECTBIIATh CUHTE3
KakK COCTaBJIEHHE
LIEJI0r0 U3 YacTEeH.
P.YVY/.
YmeHust:
1. OCyIecTBIATh
HUTOTOBBIN U
[IOLIArOBBIN KOHTPOJIb
0 Pe3yNbTaTy;
2. AnekBaTHO
BOCIIPUHUMATH OLICHKY
YUUTEI;
3. Pazmmuats crrocod u
pe3ynbTaT AEUCTBUSA
Tema 2. Inekmponumuueckas ouccouuayus (9 u)
) JICKTPOTUTHYCCKAS 3HaTh OmpeAeTeHUS DopMHUPOBATH PeryasituBHble: 86 Jatuuk
JUCCOLMALINS — IIaBHOE TTOHATHH «AIEKTPOIHT, OTBETCTBCHHOE CTaBAT y4eOHYIO ANIEKTPO-
YCIOBHE TPOTEKAHHS PeAKIHii B «HEDIICKTPOIIHT, OTHOIIICHHE K 3a/1a4y, Onpe/essiioT TIPOBOIHOCTH
«IEKTPOITUTHICCKAS YUYECHHUIO, MOC/IEN0BATENHHOCTD
pacTBOpax. IUccouranusy. Y MeThb TOTOBHOCTB U HPOMEXKYTOYHBIX LIENEN
ﬂemoncmpauuonnbtﬁ onslm HILIIOCTPHUPOBATH CIOCOOHOCTH K C Yy4€TOM KOHKPETHOI'O
Ned Hcenvimanue pacmeopos sewecma TIpUMEepaMy H3yIeHHBIE CaMOpa3BUTHIO pe3yibTaTa,
Ha 3]1eKMpUiecKyro npogoouMoca. TIOHSATHS U OOBSICHATD u COCTABJISIIOT IIJIaH U
Jlguoicenue UOHO8 6 IIeKMPUutecKom MPUYHHY caMO00pa30BaH  aJIrOPUTM JEHCTBHIA
nosne. 3JIEKTPONPOBOIHOCTH nio. Pa3BuBath ITo3naBaTeJbLHBIE:
BOJIHBIX paCTBOPOB KOMMYHHUKATUBH  CaMOCTOSTEIIEHO
Jemoncmpayuonnsiii onvim Ne5 COIIeH, KUCIIOT U yio BBIJICIISIFOT
IIEI0YEH. KOMIIETEHTHOCT  (hOPMYJIUPYIOT




«Inexmponumol u b, YMCHHE MIO3HABATEIHHYIO IICITh,
Hegﬂekmpojlumbl» YBaXXaTb UHYIO HCIIOJIb3ys 06HII/I€
TOYKY 3PCHHUS TIPUEMBI PETIICHUS
pu 3a/1a4
00CyXIeHn! KoMMyHUKaTHBHBIE:
TPOOIIEMBIL. KonTtpomns u oneHka
JIeMCTBUM napTHepa
10. BHeKTponHaneCKag 3HaTh ONpe/eNIeHuUs DopMUpPOBATH PeryasituBHble: 8§87 PeakTuBEI B
JUCCOLMALIS KHCIIOT , IIEN0Yei TTOHATUHN «KUCIIOTA, OTBETCTBEHHOE CTaBsIT y4eOHYIO XHUMHYECKOe
U COTIGiA. «OCHOBAHHE», «COJb» C OTHOIIIEHHE K 3a/1a4y, OIPEJIEIISIOT 000pyI0BaHHE
TOUYKH 3PEHHUS TEOPHU VUYCHHIO, MOCJIeI0BATEIbHOCTD PeakxTuBbl 1
3JIEKTPOIUTUICCKON TOTOBHOCTh M MPOMEXKYTOUHBIX IIeTIeH XUMHUYECKOe
JUccouyanu. YMerb CIIOCOOHOCTh K C YY4ETOM KOHKPETHOTO obopynoBaHue
00BSCHATH 0011IME CaMOpa3BUTHIO pe3ynbTara,
CBOMCTBA KHUCJIOTHBIX " COCTABJISIOT IUIaH U
UIIEJIOYHBIX PacTBOPOB caM000pa3oBaH  AITOPUTM JICUCTBUIA
HAJIMYMEM B HUX HOHOB 0. IMo3HaBaTe/ILHBIE:
BOJIOPO/a U THIPOKCHJI- CaMOCTOSATENBHO
HOHOB COOTBCTCTBCHHO, a BBIACITAIOT
TaKXXe COCTaBJIAThH (hopmynupyroT
YpaBHEHUS MI03HABATENbHYIO I1ETIb,
SJIEKTPOITUTHYECKON UCTIONIB3Ys 00IIIne
JTUCCOIMAIIIH KUCIIOT, MIPHUEMBI peIIeHUs
OCHOBAHUU M COJIEH. 3a7a4
KoMMmyHuKaTUBHBIE:
Kontpons u onenka
JIeCTBUI IIapTHEPA
11. | CuapHBIE U CJIA0BIE 3HaTh OmpeaeTeHus DopMHUpPOBATH PeryasituBHbIe: 88 JlaTauk
3JIEKTPOJIHTL. TIOHATHI «CTeMeHb OTBETCTBEHHOE CTaBST y4eOHYIO ANEKTPO-
JaGopamopnsiii onsim Ne 4 3JIEKTPOITUTHIECKON OTHOIIICHHE K 3a/1a4y, ONpPeesioT TIPOBOHOCTH
JTUCCOIMAIINNY, CHIIbHBIE | YYEHHIO, TIOCIIEIOBATEIbHOCTD
«Cunvnvie u cnagvie snex- 3JIEKTPOITUTHI», TOTOBHOCTB U HPOMEXKYTOYHBIX LIENeN

mpo/iumasl)

«CTa0BIETEKTPOITUTED.
ITonumats pazHuily
MEXIy CUIIBHBIMU U
CITaObIMH TIEKTPOIIUTAMHA

CIIOCOOHOCTB K
CaMOpa3BUTHIO
u
camoo0pa3oBaH
HIO.

C Y4ETOM KOHKPETHOTO
pe3ynbTaTa,
COCTaBJISIIOT IIJIaH U
aJITOPUTM JIEHCTBHI
Ilo3HaBaTebHbIE:
CaMOCTOSITEITHHO
BBIJIEIISIOT
hopmynmupyroT
MO3HABATENBHYO IIETIb,
UCIIONB3Ys 00IIHe
MPUEMBI pEeTIeHUS
3a1aq
KomMmyHnKaTHBHBIC:
KonTpons u orenka
JIeMCTBUI MapTHEpPa




12.| Peakuun MOHHOTO OOMEHA. 3HaTh ONpeereHe DopMHUpPOBATH IosnaBaTebHbIE: 89 JlaTtuuk
Jlabopamopuuiii onsim Ne 5 peaxuuii HOHHOro OOMEHa, | MUPOBO33pEHHE,  CaMOCTOSITEIBHO 3IIEKTPO-
«Bzaumodeiicmeue 2udpoxcuoa YCIIOBHS UX MPOTEKAHUS. | COOTBETCTBYION[  BBIAEIAIOT TPOBOJIHOCTH,
Gapus ¢ ceproii Kuci1omoi» YMern COCTaBIIATH ee hopmymupyrOT Jto3aTop 00bEMa
Ioxroroska k TUA TIOJIHBIC ¥ COKPAILICHHBIC COBPEMEHHOMY [M03HABATEILHYIO LIETIb, JKHAJKOCTH, OF0-
HOHHBIE YpaBHEHUS YPOBHIO UCIIONB3Ys 00IIHe peTka
HEOOPAaTUMBIX PEaKIMid M | pa3BUTHS MPUEMBI PEIICHUS
Pa3bsICHATh MXCYIIHOCTh, | HAYKH, 3amay
MIPUBOUTE TIPUMEPHI KOMMyHUKaTHBH KOMMyHMKATHBHbIE:
peakiuii HOHHOTO VIO KoHTpoib 1 oreHka
oOMeHa, HUAYIIUX JI0 KOMIIETEHTHOCT  JIHCTBUIA MapTHEpa
KOHIIA. b U yBOKEHUE
K MHOH TOYKE
3pEHUs TIpU
00CyXIeHUH
pe3yNbTaToB
BBITTOJTHEHHOM
padoThL
13.| Peaknuu HOHHOTO OOMEHA. YMeTb MpPHMEHSTH PasBuBaTh PeryasiTuBHbIe: HOBTOpHTH | JlaTumk
JlaGopamopnuiii onvim Ne6Peaxyuy | TSOPETHICCKHE 3HAHMS YMEHUS OcCyIIeCTBISIOT 89 3IIEKTPO-
obmena Meancdy pacmeopamy | H& TPAKTHKE, OOBSICHATH OLICHMBATH MOLIATOBBII KOHTPOIIh IPOBOJHOCTH
SNIEKMPOIUMOB. pe3yanaTLI IMPOBOIUMBIX CI/ITyaI_II/IIO u 110 pe3yj'[])TaTy
Jlagopamopniiic  onim  Ne 7 OIBITOB, XaPaKTEPU30BaTh | OMEPATHBHO Io3HaBaTe/IbHbBIE:
«Obpazoeanue coneit aAMMOHUAY YCTIOBHA MPOTCKAHIA [IpUHAMATD CrposT peuesoe
IMoxroroska k THA peakunu B paCTBOpax penicHue, BBICKA3BIBAHHE B }
AJIEKTPOJIUTOB JO KOHLA. | HAXOAWTh YCTHOM M IIACBMEHHOM
a/IeKBaTHbIE topme
CroCco0bI KommyHunkaTuBHbIe:
B32MMOJICHCTBH  YYUTHIBAIOT pa3Hbe
ac MHCHHUS U CTPEMSATCS K
OJHOKJIaCCHUKA KOOpIMHALIMHU
MH BO BpEMs Pa3IMYHbIX O3ULINNI B
NpOBEACHUSA COTPYOHUYECTBE
MPAKTHYECKOM
paboTsL
14.| Ilpakmuueckas paboma Ne3. YMeTh OCyIIeCTBIAT ®DopMupoBaTH PeryasiTuBHbIe: PeaktuBsl 1
«Pewenue XUMHYECKHE OTIBITHI Ha MHpPOBO33pPEHHE,  CTaBST y4eOHYIO XHMHIECKOE
0 3HAHHME KAYECTBEHHBIX COOTBETCTBYIOI 33724y, ONPEAesioT obopynosauue
IKCNEPUMEHIMATILHBIX 34041 HA peakiuit; CoOCTaBIsTh ee MIOCJIEA0BATEILHOCTh
onpedenenue  Kamuowos  u MOJTHBIC M COKPANIEHHBIE | COBPEMEHHOMY MPOMEKYTOUYHBIX TIeei
anuonoe»>Th HOHHBIE YPaBHEHHS YPOBHIO C Y4ETOM KOHKPETHOTO
HEOOPAaTUMBIX PEAKIMA U | Pa3BUTHUS pe3yibTaTa,
Pa3bsCHSTH WX CYIIHOCTh. | HAYKH, COCTABJISAIOT IUIAH H
XapakTepu3oBath KOMMYHHKATHBH  aJrOpUTM JACHCTBUA
YCIIOBHSI TEUCHUS VIO Ilo3naBaTeIbHBIE:
peakuuii, UIymux 10 KOMIIETCHTHOCT  CaMOCTOSITEIIEHO
KOHIIA, B PacTBOpax b U YBaKEHUE BBIJICIISIIOT




JJIEKTPOJIUTOB. K MHOH TOYKE hopmymupyOT
3peHUS MpH MO3HABATENHHYIO IICITh,
00cyXieHn! UCIIONB3Ys o0mme
Ppe3yJIbTaToB TIPUEMBI PETIICHUS
BBITTOJTHEHHOU 3a1a4
paboTsbL. KoMMyHUKaTHBHBIE:
Kontpons u onenka
JIeMCTBUI napTHepa
15.| Tuoponuz coned. 3HaTh onpesieNieHne DopMUpPOBATH PeryasituBHble: 810 PeaktuBbl 1
Ioxaroroska k THA THIpONIH3a coleld. YMETh | OTBETCTBEHHOE BHOCSIT HEOOX O/TUMEbIE XIMHYECKOe
OTPE/ICNIATh XapaKkTep OTHOIIICHUE K KOPPEKTHBHI B ICHCTBHE 000opy0BaHIE
Cpelbl pacTBOPOB cojleil | ydeHHro, TIOCIIE €T0 3aBEpIICHNS
M0 MX COCTaBy. TOTOBHOCTb H Ha OCHOBE €T0 U yuera
CIIOCOOHOCTh K XapakTepa CJIeJIaHHbIX
CaMOpPa3BUTHIO OINOOK.
51 Ilo3naBaTenbHbIE:
caMo00pa3oBaH  CTPOST peyeBoe
0. BBICKa3bIBAHUE B YCTHOMN
Y MUCbMEHHOH (opme
KomMMyHHKaTHBHBIE:
KOHTPOJIUPYIOT
JIeHCTBUSA MapTHepa
16.| Ipakmuueckasn paboma No4. YMeTb NPUMEHATH PasuBatn PeryasituBHbIC: ITosTopuTs PeaxTuBEI M
Peuwienue TEOpPETHYECKUE 3HAHUSA YMEHUS OcCyIecTBISIOT 1o XHUMHYIECKOe
Ha MPaKTHKe, O0BICHITH OLICHUBATh TMOIIATr OBBIi KOHTPOJIb y4eOHUKY | 00OpyIOBaHKe
IKCHEPUMEHM ATILHBIX 3A0ay no
PE3YJIbTATHI MPOBOAUMBIX | CUTYALHUIO U 10 Pe3yIbTarTy MaTepHal
meme «INIeKMponUmMuYecKan OIIBITOB, XaPAKTEPU30BaThL | ONEPATUBHO Io3HaBaTeJabLHBIE: riassl .
ouccouuayusn». Th YCIIOBHS MIPOTEKAHUS PHHAMATH CTposT peueBoe
peaxmuii B pacTBopax pereHue, BBICKAa3bIBaHHUE B
AJIEKTPOJIUTOB JO KOHLA. | HAXOAUTH YCTHOM U TUCHbMEHHOM
aJIeKBaTHbIC ¢dopme
CTIO0COOBI KommyHunkaTuBHbIe:
B3aUMOJICHCTB  YUHMTHIBAIOT pa3Hbie
sgc MHEHUS U CTPEMSTCS K
OJIHOKJIACCHUKA  KOOPMHAIMH
MH BO BpeMs Pa3TUYHBIX TIO3UIIHIA B
TIPOBEICHS COTPYIHUIECTBE
TIPaKTUYECKON
paboTsL
17.| TecTOBBIii KOHTPOJIbLIO YMeTh ucnosnb30BaTh DopMHUpPOBATH PeryasituBHble: [ToBTOPUTH|
paszdeny <MHorooGpasue proOpeTEHHBIC 3HAHUS. | OTBETCTBEHHOE OCYLICCTBILSIOT 3 1o
. OTHOILIEHHE K TIOIIATOBEIN W UTOTOBBIN yaeOHUKY
XHMHYECKUX peaKuUI/II/I B YEHHIO, KOHTPOITB IO PE3YIIBTATY. MaTepHa
IKCHEPUMEHTAJILHON XUMHI) FOTORHOCTD H [IIABEL

CIIOCOOHOCTB K
CaMOpPa3BUTHIO
u




camo00pa3oBaH
0.

Pazgen 2. IllpakTHKYM N0 M3yYeHHI0 CBOWCTB MPOCTHIX BelIECTB: HEMETAJIOB M METAJJIOB, UX coequHeHuil (394)
Tema 3. Ceoticmea 2anozenos(5 )

18.| T"amoreHsl: GpuU3HYECKHE U 3HaTh 3aKOHOMEPHOCTH DopMUpOBaTh PerynsiTuBHbIC: 1 8§12 PeakTuBbl 1
XEMHUECKHE CBOMCTBA HU3MEHEHHs CBOWUCTB LIEJIOCTHOE InanupyroT cBou XUMHUYECKOe
. 3JIEMEHTOB B A-rpynnax. MHpPOBO33PEHUE,  JICHCTBUS B CBS3U C 060py210BaHI/I€
Aewoncmpasi o 6 | S et oo e
N XapaKTePUCTHUKY ee YCIIOBHUSIMU €€ PeIleHHUS
Jlabopamopnbvtii onvim } 5JIEMEHTOB-TA/IOTE€HOB I10 | COBpPeMEHHOMY  [l03HAaBaTeJIbHBIE:
Ne8Pacnosnasanue conanoti KUCTOMDBL, | yix [ONOKEHHIO B YPOBHIO CraBar 1 GopMyTHPYIOT
X110pu0d0s, Gpomudos, u00UA08 u tooa. HEPUOIMUECKON TA0NUIE | pa3BUTHS LENH U IPOOJIEMBI YPOKa
P Y CTPOCHHIO aTOMOB. HayKH. KoMMyHHKATHBHbBIE:
AJlekBaTHO
UCTIONBb3YIOT peUeBbIe
cpencTBa s
a¢dekTHBHOrO
peleHus
KOMMYHHKaTHBHBIX
3a7a4 JINUHOCTHDBIE:
Pa3BuBaroT 0CO3HaHHOE
OTHOILIEHHE K CBOUM
COOCTBEHHBIM
MOCTYITKaM
19.| Xnop. CaoiicTa u 3HaTh CBOWCTBA XJIOPa DOpMHPOBATH PerynsTuBHbIe: 1 §13 Anmapar s
IpUMEHEHHE  XJIOpa KakK MPOCTOTO BELIECTBA. | LIEIOCTHOE Paznuyaror croco6 u MIPOBEACHUS XU-
YMeTh cocTaBIsTh U MHPOBO33PDEHHE,  PE3yNIbTAT JCHCTBHS MHUYECKHX MPO-
s 5 OOBACHATH C TOUKH cooTBeTcTBYyIONl  I[lo3HaBaTelbHbIE: ueccos (AIIXP)
HAemoncmpayuonnviii onvrm Ne 7 3peHHs OKHCIIEHHS U ee BuazeroT o0mmM
«H3yuenue gusuueckux u BOCCTAHOBJIEHHUS COBPEMEHHOMY  IIPHEMOM DEIICHHS
XUMUYECKUX CCOUCHE XT10PA) YPaBHEHHUs PEaKIHil, YPOBHIO 3amad
XapaKTepPHU3YIOIINX pa3BUTHA KoMMyHUKaTHBHBIE:
XHUMHUYECKHE CBOMNCTBA HayKH. JoroBapuBarorcs o
XJ1opa. COBMECTHOU
JIeATeIbHOCTH, TIPUX OIS
K 00IIeMY PEIIeHNIO
20.| Coe JNUHEHUS TaJIOT€HOB. 3HaTh Crocod nonydeHus: | BocnuTeiBaTh Ilo3naBaTesibHBIE: 1 §14 PeaxTuBer n
XJI0pOBOJIOPOI. XJI0pOBOAOpOAA B POCCHICKYIO Brnagerot o01mm XUMHUYECKOE
Jlemoncmpanuonniii onvim No§ nabopaTopuu M yMETh TpaXkJaHCKYIO TIPUEMOM PEIICHHS 38129 obopynoBanue
HOﬂyquue X10p060 dopo oau CO6I/IpaTI> €ro B HUACHTUIHOCTD: KOMMyl—ll/IKaTl/IB]-lble:
pacmeopenue 2o 6 sode. poOUpKy, KOIOy. YMETh | TMaTpHOTH3M, I[O]"OBapI/IBEI}OTCSI 0
XapaKTepH30BaTh 71000Bb 1 COBMECTHOMU
P CBOICTBa XJIOPOBOJIOPOAA. | YBaXKEHHE K JEATENBHOCTH, IIPUX OJIAT
OrteuecTny, K 00IIIEMY PEIIECHHIO.
YYBCTBO PeryiasiTuBHbBIE:

TropaocCTu 3a

ITnanupyror ceon




OTEUYECTBEHHYIO
HAyKY.

JeHCTBHS B
COOTBETCTBHHU C

MOCTaBJICHHOM 3a1auecii 1

YCJIOBUSIMU €€

peanuzanuu
21.| Ilpakmuueckasn paoomaNe 5. 3HaTh 00IIME U PasBuBath PeryasiTuBHbBIE: [ToBTOpU | PeakTuBsl u
Honyuenue conanoii Kucnomol UHJIUBUIyaJIbHBIE YMEHUsI OCyIIECTBIISIIOT Tb § 12- | XxuMudeckoe
N CBOICTBA COISHOMN OILICHUBATh TOIIATOBEIN KOHTPOJIb 15 obopynoBaHue
u uzyuenue ee ceoiicme. Th
KHCIIOTBL. YMETh CUTYalUIO U 0 pe3yNbTaTy
P OTJINYATh COJIIHYIO OITEPaTHUBHO ITo3naBaTe/ILHBIE:
KHUCJIOTY U €€ COJIU OT MPUHUMATD Crposr peueBoe
JIPYTUX KUCTIOT U COJIEH. pelieHue, BBICKa3bIBaHUE B
YMeTh NpUMEHSTh HaXOJIUTh YCTHOM Y MUChMEHHOM
TEOpETHUUECKHE 3HaHUs aJIeKBaTHELIE dhopme
Ha MPaKTHKE, OOBSICHATH CIIOCOOBI KoMMmyHukaTHBHBIE:
PE3YJIbTAaThI MPOBOAMMBIX | B3aMMOACHCTBH  YUUTHIBAIOT pa3HbIe
OITBITOB, XaPaKTEPH30BaTh | 5 C MHCHHUS U CTPEMSTCS K
YCIIOBUS POTEKAHUS OJTHOKJIACCHUKA  KOOpJIUHAIMU
peaKui. MU BO BpeMs pa3IMYHbIX MO3ULIUN B
MIPOBEIICHUS COTPYIHUYECTBE
IIPaKTHYECKON
paboTHL
22.| Iloaroroska k A 3akperuieHne 3HAaHU| U YmMmenne K.YV/.
pacYCTHBIX HABBIKOB Y- OPUEHTHPOBAThCS Y MEHHUE
csl. Ha IMIOHUMAaHHUC CaMOCTOSITEIBHO
YMeHue pelate TUIIOBBIE | IIPUYMH yCIieXa B OPraHW30BBIBATH
IIPUMEPBI KOHTPOIIbHO- yueOHOI y4ae6Hoe
H3MEPHUTEIbHBIX JEeSITEJIBHOCTH B32MMO/ICHCTBHE B
MaTepHaIoB rpyrme
ILYVY .
VYmenue:

* OCYILECTBIISTh aHAJIH3
00BEKTOB C
BBIJIEJIEHHEM
CYIIECTBEHHBIX 1
HECYIIECTBEHHBIX
TIPU3HAKOB;

* OCYIIECTBIIATH CHHTE3
KaK COCTaBJICHHE
LIEJI0r0 U3 YacTEM.
P.YVI.

YMmenus:

1. OcyImecTBIsTh
HWTOTOBBIN K
TIOIIATOBEI KOHTPOITh
0 PE3yJbTaTy;

2. AJIeKBaTHO
BOCIIPHHHAMATH OIICHKY




YUUTEIIS,
3. Pazimmuats ciocob u
pe3ynbTat nercTBUs

Tema 4. Ceoitcmea xucnopooa u ceput (1 u)

23. | Kucnopon: mony4yeHue u 3HaTh 3aKOHOMEPHOCTH ®dopMupoBaTH PerynsituBHBIE: 8§17 PeakTuBbl u
XEMHYECKHE CBOMCTRA. W3MEHEHHs CBOICTB EJIOCTHOE TUTAHUPYIOT CBOH XUMHYECKOE
Jemoncmpauonnyii onvim Mo 9. 9JIEMEHTOB B A-Tpymmax, | MHPOBO33pPEHHE, JICHCTBUS B cB3HC obopynoBaHue
«[Tonyuenuie u cobupanue kuciopoda 6 OlpeieieHHE TIOHSTHS COOTBETCTBYIOILl  TIOCTaBJICHHOM 3a/iauei n
srabopamopuu AIJIOTPONHUHU. YMETh ee YCIIOBUSIMU €€ PeIleHHSI.

14 3ANOTHEHUE 1M 2AIOMEMPAD JIaBaTh XapaKTEPUCTUKY COBPEMEHHOMY Io3HaBaTe/ibHbIE:
TaGopamopntii onsim N9, 9JIEMEHTOB M MPOCTHIX YPOBHIO CTaBAT U (POPMYITHUPYIOT
«l'openue cepuvl na 6o30yxe u 6 BCIIECTB MOATPYIIIbT Pa3BHTHA et 1 POGIIeMEI ypoka
Kuci1opode» KHUCJIopoJa 110 uXx HayKH. KomMmyHukaTHBHBIE:
Jabopamopuuiit onvim Nel(. TOTOMCHMIO B a/ICKBATHO HCTIOIb3YIOT
«l'openue rnceneza, meou, Mmaznus Ha HePUOIICCKOH Tabite PCUCBRIC CPEACTBA JTA
6030yxe u 6 Kuciopooe» 1 CTPOCHHIO aTOMOB. dbpexTiBHOro

YMeTh OOBSCHSTD, perieHus

TMOYEMY YHCJIO MTPOCTBIX KOMMYHHUKaTHBHBIX

BEILIECTB B HECKOJIBKO 3amaq

pa3 MpeBbINIAeT YHUCIIO

XUMHYECKHX DJIEMEHTOB.

24.| Cepa. XuMu4ecKkue CBONCTBA 3HaTh pusnyeckue u ®opmupoBanue  PeryasiTMBHbIE: PeaxTuBsl,
CepbL. XUMHYECKHE CBOMCTBA LIEJIOCTHOT'O Paznauuaror 0130006 " KOJUICKIINH 1
Jlemoncmpayuonnsiii onvim Ceprl. YMeTh COCTABIIATH | MHPOBO33PEHHS,  PCSYILTAT ICHCTBHA XUMHUYECKOE
Nol0. Anromponnie soduurayuu YpaBHEHHUS PEeaKLUH, coorserctByton]  Ilo3naBaTeinbHbIe: obopynoBaHue

TIO/ITBEPK JAFOLIUX ero Bnagnetor o0mum
cepot. 03@ Komaenue ¢ 06p a3uaMuv OKHUCIIUTEIBHBIE U COBPEMCHHOMY TMPUEMOM PEIICHU
cepvl U e€ NpUPOOHbLIX COeOUHEHU. BOCCTAHOBHTEIIEHEIS YDOBHIO 3a7a4
CBOHCTBa Cepbl, pa3BuTHA KoMMyHHMKaTUBHbBIE: 818
CpPaBHUBaTh CBOMCTBA HayKH. [oroBapusarorcst 0
MPOCTHIX BEIIECTB CEPHI COBMECTHOM
U KHCIIOPOJA, Pa3BACHATH JIeSITebHOCTH, TIPUX OIS
STH CBOICTBa B CBETE K 00IIIEMY PETEeHHIO.
TIpeCTaBICHANA 00
OKHCIIUTEIBHO-
BOCCTaHOBHTEIHHBIX
MIPOIIECCax.
25.| CoenvHeHUs cepsbl: 3HaTh croco0 MOMydeHUs ®opmupoBats  PeryasiTuBHBIE: 819 Annapat ans
CEPOBOIOPO]I, CepoeodopodHa ' cepoBoaopoaa B OTBETCTBEHHOC Y4UTBIBaOT IPaBUIIO B MIPOBEIECHUS XH-
Cymbdum! n1abopaToOpuH U ero OTHOIIIEHHE K TUIAHUPOBAHUH U MHYECKIXPEeaK-
Kucroma. Lynboun - CBOHCTBa. YMETH YUYEHHIO, KOHTpOJIE criocoda i (AITXP),
Hemoncmpayuonnviii onvim 3aIHCHIBATH YPABHEHUS TOTOBHOCTH H perreHus pu-
Nol106pasysr npupoonsvix cyrsghuoos peakuii, COCOBHOCTE K TT03HABATELHBIE: Gop 1
U cyroghamos. XapaKTepH3yIOIINX CaMopasBUTUIO  VcHomb3yroT MOUCK noiryye-
Jlabopamopuwiii onvim Nell. CBOICTBA CEpoOBOAOPONA, | U HE0OXOIMMOIH HUS Ta30B WA
ThKauecmeennvie peakyuu na B MOHHOM BHIC, caMo00pa3oBaH  MH(OPMAIMH JJIst anmapar Kurnna
TIPOBOJIUTH KaYECTBEHHYIO | HIO. BEITIOTHEHUS YIeOHBIX PeakTuBbl,




Cybghuo-uonsl 8 pacmsope. Peaxmuio Ha CyIbGuI- 3ajIaHuif C KOJUICKIIUH K
TP /lemoncmpayuonnslii onvim HOHBL HCIIONIb30BaHUEM XUMHYECKOe
Nel2: «Ilonyuenue cepoodopooa Y4eOHOI1 JTHTEpaTyphI obopynoBanue
U usyuenue e20 ceoicme. KommyHukaTHBHBIE:
Jlabopamopuviit onvim Nel2: Kontposmpytor
«Cunmes cepoeooopooa. AICHCTBUE TIAPTHEPA.
Kauecmeennvie peaxyuu na
cepo6ooopoo u cyibpuov»
26.| CoelMHEHHUsI CEpbl: OKCUJ CEPbI 3HaTh CBOWCTBa DopmMupoBaTh PeryasiTuBHbIE: 8§20 Anmapar juis
(IV), cepHucTast KHCIOTa U ee CEPHHCTOrO raza, OTBETCTBEHHOE  VUMTHIBAIOT IIPABMIIO B [POBEJICHUS XU~
CEPHHUCTOI MCIIOTHL OTHOLIICHHE K [UIAHKPOBAHUH U MHYECKHXPEeaK-
COJIN. .
YMeTh cocTaBnATh YUEHHIO, KOHTpoOJIe criocoda it (AIIXP)
Jlabopamopnuuii onvim Nel3 Th ypaBHEHHUS PeaKiuii, TOTOBHOCTH H peleHus
Kauecmesennvie peaxyuu na XapaKTEPU3YIOIIUX CIIOCOOHOCTB K ITo3naBaTebHbIC:
cynbpum- uonvl 6 pacmesope. CBOWMCTBA 3TUX BEILECTB, | CaMOPa3BUTHIO Hcnone3yroT nouck
Hemoncmpayuonnsui onvim OOBSICHATH IPUUUHY U HEeo0X oMo
Ne 13. «H3yuenue ceoiicme BBITIAJICHHS KUCIIOTHBIX camMo00pa3oBaH  MH(pOPMALUHK IS
CEePHUCMO20 2a3a U CEPHUCMOU JIOK/IEH, TIPOBO/IUT IO, OCHOBBI BBITOMHEHHS y4eOHBIX
KULCTOMbLY KAYeCTBEHHYIO PEAKIIMIO | OKOJIOTMYECKOH  3amaHwmil ¢
Ha Cyﬂbd)I/IT-I/IOHLI. KYJIBTYPHI, HCIIOJIb30BAHUEM
COOTBETCTBYIOII  yueOHOM JTUTEpaTyphI
en KoMMyHHKATHBHbIE:
COBPEMEHHOMY KonTponupyrot
YPOBHIO JIeIICTBUE MapTHepa.
IKOJIOTHIECKOT0
MBILITCHHS.
27.| CoelMHEHHUS CEPhI: OKCUJL CEPBI 3Hagb CBOFICTBA ®opmupoBaTk  PeryasiTuBHbIE: §21 PeakTuBbl 1
a30aBJIEHHOM CEPHOU OTBETCTBEHHOE Pasnnuaror crioco6 u XMMHYECKOE
(VI), CepHaﬂ KHVCHOTa H ¢ COMH. ﬁI/ICJ'IOTBI. YMeTBp OTHOLIICHUEC K pe3yiabTat HCﬁCTBHH 060py£[0BaHI/Ie
Jlabopamopnutii onvim Nel4
3aIMChIBATH YPABHEHUS YUCHHIO, ITo3HABaTebHbIE:
ThKauecmeenmnvie peaxyuu peakui, FOTOBHOCTD 1 e R T—
Hacyroham-uonslL 6 pacmsope. XapaKTepH3YIOIIHIX CHOCOOHOCTE K IpUEMOM pelIeHHs
P CBOICTBA Pa36aBICHHOM CaMOpPA3BHUTHIO 3372y
CEpHOM KUCIIOTBL, U 31 KoMMyHUKAaTHBHBIE:
Pa3bsICHATH HX B CBETE caMo00pa3oBaH  J[OroBapUBAIOTCA O
TIpeCTaBICHAN 00 HIO. COBMECTHOM
SIEKTPOIUTHIECKON JESITeIILHOCTH,
IIACCOLMALN U HPHUXOMIAT K 00IeMy
OKHCITHTEIBHO-
BOCCTaHOBHTEIIBHBIX
mpoleccax, MPOBOIUTH
KAYeCTBEHHYIO PEAKIIHIO
Ha Cynb(aT-HOHBI.
28.| CaoiicTBa cepHOI 3HaTh CBOCTBA JINYHOCTHBIE. PeryiasiTuBHbIE: §21 PeakTuBbl 1
xucnotsL/laéopamopnuiii onvim KOHILICHTPUPOBAHHOM DopMHPOBATH HJ'IUaHI/IpyIOT CBOH XIMIYECKOe
CEPHOM KHUCIOTHI U OTBETCTBEHHOe  IEHCTBUA B obopynoBaHue

Nel5U3yuenue ceoiicme cepHo

croco0 e€ paz0aBieHMs.

OTHOHICHUE K

COOTBETCTBHU C




KUCTIOMbl YmMeTh oTnuvaTh YYEHHIO, MTOCTABJICHHOM 3a/1a4ueit
KOHIICHTPHPOBAHHYIO TOTOBHOCTH U Y YCIOBUSIMU €€
CEpHYIO KUCJIOTY OT CIIOCOOHOCTH K peanuzanuu
pa30aBieHHOH, CaMOpa3BUTHIO Ilo3naBaTenbHBIC:
YCTaHABJIMBATh u Brnagetot o6mmmm
3aBUCUMOCTb MEXKITY camMoo0pa3oBaH  TPUEMOM PEIICHHS
CBONCTBaMH CEpHOU 0. 3a1a4
KHUCJIOTHI I €€ KomMmyHukaTuBHbIE:
MIPUMEHEHUEM Kontponupyrot
JielcTBUS apTHEpa
29.| INoaroroska x TMA YMeTp pemath ®opmupoBaTte  PeryinaTHBHBIE:
pacy€THbIe 3a/1a4U 10 OTBETCTBEHHOE OcyiecTBISIOT
YpaBHEHHUSIM XUMUYECKUX | OTHOIICHHE K TIOIIATOBBIN KOHTPOJTb
peakuui ¢ YUEHHIO, 0 Pe3yNbTaTy
WCTIOJIb30BaHHUEM TOTOBHOCTH U IMo3HaBaTe/ILHBIE:
BEIIECTB, COJIEPIKAIIUX CIIOCOOHOCTD K Bnageror o0mmm
OIpeICNIEHHYIO J0JTI0 CaMOpPa3BUTHIO MIPUEMOM PEIICHHUS
IpUMeceil. u 3a1a4
camooOpa3oBaH  KomMmyHMKaTHBHBIE:
15108 KonTtponupyror
JIECTBUS TIapTHEpa.
Tema 5. Ceoitcmea azoma u gocgpopa (9 u)
30.| A30T: (bngnqecxp[e u YMeTh XapakTepu30BaTh DopMHUpOBATH PeryasituBHbIe: §23
XUMIYECKHE CBOMCTBA. XUMUYECKHE DJIEMEHTHI IEJIOCTHOE [TmanupyroT cBoH
Ha OCHOBaHUH MX MHUpPOBO33pEHUE,  JCHCTBHS B CBA3U C
TIOJIOKEHUS B COOTBETCTBYIOII  IIOCTABIIEHHOH 3aJa4eil U
MIepUOIUYEcKOil cucteme | ee YCIIOBHSMU €€ PELICHHUS.
U CTPOCHHS X aTOMOB. COBPEMEHHOMY Ilo3HaBaTenbHbIE:
3HaTh CBOMCTBA a30Ta. YPOBHIO CtaBaT U GopMyIUpPYIOT
YMeTb 00BACHATH pa3BuTHA eI ¥ POOJIeMbI ypOoKa
MIPUYMHY XUMHYECKOI HayKd, U KoMMmyHuKaTUBHbIE:
WHEPTHOCTH a30Ta, KOMMYHUKAaTHBH ~ AJEKBATHO UCTIONB3YIOT
COCTABIIATH YPaBHEHHUS VIO pedeBbIe CpencTBa s
XUMHYECKUX PEaKIIHH, KOMIETEHTHOCT 3 (PEKTHBHOTO PEIICHUS
XapaKTEePU3YIOIINX b B OOIIICHUH U KOMMYHUKaTHBHBIX
XUMUYECKHE CBOMCTBA COTPYOHHYECTBE  3a1ad
a30Ta, U Pa3bACHATH HX co
C TOYKHU 3PCHUS CBEPCTHUKAMIL
TIpeCTaBICHAN 00
OKHUCITUTEITLHO-
BOCCTaHOBHUTEIHFHBIX
TPOLIECCAX.
31.| AMMHax. 3HATh MEXaHU3M DopMHUpPOBATH PeryasituBHble: §24 Jlatuunk
Jlemoncmpayuonnuwiii onvim Nel4 00pa3zoBaHUs MOHA LIEJIOCTHOE HJ‘IUaHI/Ip}IIOT CBOH 3JEKTPO-
aMMOHHS, XUMUIECKHE MHpPOBO33pPCHHE,  JEHCTBUS B CBA3H C TIPOBOHOCTH

Th Ionyuenue ammuaxa u e2o




pacmeopenue 6 Booe. CBOICTBA aMMHAKa. COOTBETCTBYIOIl  MOCTABJICHHOM 3a1aueii u
Jlabopamopnuotit  onbim  Ne 16 | YMeTb cocTaBIATh ee YCIIOBHUSIMU €€ PEIISHHUS.
«OCHOGHbBIE CEOIICMEA AMMUAKA) YpaBHCHUA peaKHHfI, COBPCMCHHOMY Ilo3naBaTesibHBIE:
XapaKTePHU3YIOIIUX YPOBHIO Crast u GopMyTUpYIOT
XMUMHUYECKHUE CBOWCTBA pas3BUTHS LN ¥ IPOOJIEMbI YpOKa
aMMUaKa, ¥ pa3bsICHITh HayKH. KoMMyHHUKATHBHBIE:
HX C TOYKH 3PECHUSI Konrponupytor
npejcTaBiieHnit 00 JICUCTBHS TTapTHEPA
SJIEKTPOTUTUIECKON
JIACCOIHAITIN U
OKHCITUTEITBHO-
BOCCTAHOBHUTEIBHBIX
nporeccax.
32.| Ilpakmuueckas paboma Ne 6. VMerh monydatsh DOpMHPOBATE PerynsTHBHBIE: 8§25 PeakTuBBI 1
Honyuenue ammuaxa, aMMHaK peakiuen KOMMYHUKATHBH HJ‘{‘aHI/IpyIOT CBOU XUMHYECKOE
. HOHHOTO OOMeHa U yI0 JICHCTBUS B CBSI3H C obopynoBaHue
uzyuenue ezo ceoivicme. Th N N
JOKa3bIBaTh OIIBITHBIM KOMIICTCHTHOCT IIOCTABJICHHOM 3a1a4€Hu U
P MyTEM, 4TO COOpaHHBII b B OOLIEHHUH YCIIOBUSIMU €€ PELICHHUS.
raz — aMMMak, u Ilo3HaBaTeJIbHBIE:
aHAIIU3UPOBATh corpynHudectBe  CTaBsT U GOpMYITUPYIOT
pe3yAabTaThI ONBITOB U co LeJH ¥ IPo0JIeMbI ypoKa
Jenath oboOIaronme CBEPCTHUKAMHU KoMMyHHKATHBHBIE:
BBIBO/IBL. B TIpo1iecce AJIEKBATHO HCIIOJIB3YIOT
y4e6Ho- peueBbIe CpecTBa s
UCCIefioBaTeNbC  APPEKTHBHOTO PEIICHHS
KOM KOMMYHUKaTUBHBIX
JIeATEIIbHOCTH. 3ana4
33.| Col aMMOHMSL. 3HaTh Ka4eCTBCHHYIO dopmupoBaTh PerynsiTUBHbIE: § 26 PeakTuBbI 1
JlaGopamopnuiii onvim Nel7 T PeaKiuio Ha HOH KOMMYHUKaTHBH  [lnmaHupyroT cBOM XUMHYECKOE
Bsaumodericmeue coneil amMmoniis. co aMMOHHUS. YMETb VIO JIEUCTBHS B CBS3H C obopynoBaHue
wenouami COCTaBJIATh YPABHEHNS KOMIIETEHTHOCT ~ TOCTaBJICHHOM 3ajauei
TP XUMHUYECKHUX PEaKIHH, b B OOLICHHU Y YCIIOBUSIMU €€
XapaKTePHU3YIOIINX u peleHusL.
XMMHUYECKHUE CBOWCTBA coTpynHudecTBe  Ilo3HaBaTeJIbHbIE:
coJeil aMMOHHS, U co CraBsr 1
Pa3bACHATH UX B CBETE CBEpPCTHHUKAMU (hOpMYITHPYIOT 1IeNH U
TIpeCTaBICHAN 00 B IIpOLIECCE po0IeMBI ypoKa
AJIEKTPOIUTHICCKON y4ueOHO- KoMMmyHuKaTUBHbBIE:
JICCOLIMAIINH. uccienosarebe  KOHTpOIHMpYOT
KOi JIEVCTBUSA TTApTHEPA
JICATEIIbHOCTH.
34.| A3oTHAs KUCJIOTA. 3HaTh CTPOCHHE DopmMHpOBaTH PeryiasiTuBHbBIE: 8§27 Tepmope3uctop
Jlemoncmpayuonnsle onsimol MOJIEKYJIbI A30THOM LENIOCTHOE YUYHUTBIBAIOT MPABHJIIO B HBIN aTYNK
NoNel5-17: «[Tonyuenue oxcuda KHCITOTBL. Y METh MHPOBO33pEHUE,  IUIAHUPOBAHHUH H TEMIIEPATYPBI,
OOBSCHSTH, YEMY PABHBI COOTBETCTBYIOII] ~ KOHTpOJIE CIIocO0a natauk pH,
azoma (IV) u uzyuenue e2o
BaJICHTHOCTh aToMa a30Ta | ee petieHust JIATIUK

ceoiicmey; «OKucienue okcuoa




azoma (II) 0o oxcuoa azoma U €r0 CTCIIEHb OKHUCIIEHUSI | COBPEMEHHOMY pa3IUYaioT CIIocod u DJIEKTPOIIPOBOL
(IV)»; «B3aumooeiicmeue okcuoa | B MOICKY/IE a30THOH YPOBHIO pe3ynbTat nercTBUs HOCTH, anmnapar
asoma (IV) ¢ 6000it u KHUCIIOTBI. YMETh pazBUTHUS Io3naBaTebHbIE: JUTSl IPOBEICHHUS
KUCTIOPOdOM, nosyuenue azomuoi COCTABJIATL yPaBHEHH HayKH. HCTIOMB3YIOT MOHCK XHMHYECKHX
XUMUYECKUX PEaKIUi, HEOOXOMMOiA peaxuuit
Kuciomal»
JIeKAIIUX B OCHOBE nH(opMauH 1t (ATIXP),
MIPOM3BOJCTBA a30THOU BBITIOJTHEHUS YICOHBIX MarHuTHast
KHUCIIOTHI, U Pa3bsCHSTh 3aJlaHUi ¢ MeIlanka
3aKOHOMEPHOCTHU UX WCTOJIb30BaHUEM
MIPOTEKaHUSL. yueOHOI TUTEepaTypHI,
KoMmyHuKaTUBHEBIE:
KOHTPOJHUPYIOT
JieficTBUE MapTHepa
JIOTOBapHUBAIOTCA O
COBMECTHOM
JIeSITeNTbHOCTH,
MPUXOAAT K 00IeMy
PELICHNIO
35.| OxkucauTeIbHbIE CBOUCTBA 3HaTh OKUCIIUTENILHBIE DopMHUpOBaTH Peryn1siTuBHbIC: 8§27 PeakTuBsl n
A30THOMN KHCIIOTEI CBOICTBA a30THOM LIEJIOCTHOE IUIAHUPYIOT CBOU XUMHUYECKOE
. KHUCJIOTBIL. Y METh MHpPOBO33pDEHUE,  JIEHUCTBUS B o0opynoBaHue
Jlaﬂopamopubm Ol’lbvlm COCTaBJIAThL YpaBHCHUS COOTBETCTBYIOIIL] COOTBETCTBUHU C
M 18'H3)j Henue ceoucme peakuuil MexXy ee [IOCTABJICHHOM 3a/1aueit
AasomHuou Kucjiomal pa30aBiieHHOH U COBPEMEHHOMY U YCJIOBUSIMU €e
KOHLICHTPHPOBAHHOU YPOBHIO peanmzanun
a30THOM KHUCIIOTOH M pa3BUTHA Ilo3HaBaTeJIbHBIE:
MeTajslaMH, OOBSICHATh UX | HayKH. BJIAJICIOT OOIINM
B CBETE IpeCTaBICHHUNA MIPUEMOM PEIICHUS
00 OKHCIIUTEIBLHO- 3a1a9
BOCCTaHOBHUTEIIEHBIX KoMMyHMKaTUBHbBIE:
MIpOIIeCcCax. KOHTPOJIUPYIOT
JIEICTBYS IapTHEPA
36.| Coiud a30THOHM KHCJIOTBI — 3HaTh KAYECTBEHHYIO dopmHpoBaTH PeryasiTHBHbIE: §28 Jataux
HHTPATHL PEaKIuIo Ha HUTPAT- LIEIOCTHOE IUIaHHPYIOT CBOH AIEKTPOTIPOBO
Jlemoncmpayuonnsii onvim Nel8 HOHBI. YMCTBUOTJII/I‘IaTB MHpPOBO33pEHHE,  JEHCTBHSA B HOCTH
COJIM A30THOM KHUCIIOTHI COOTBETCTBYIOIIl ~ COOTBETCTBHH C
TBOGpasys: npupodnsix Humpamos OT XJIOpPUJIOB, Cynb(haToB, | ee TIOCTABJICHHOM 3a/1auei
u gocamos. CYTbOHIOB M CYTh(OHUTOB. | COBPEMEHHOMY U YCIOBUSMH €€
Jlabopamopnsuii onvim Nel9 Th YMeTb COCTaBIATh YPOBHIO peanm3anun
Osnakomnenue ¢ a30MmHbIMU U YPaBHEHUS PeaKIHi pa3BuTHUS Ilo3naBaTe1bHBIC:
ocoprbiu yoobpenusmu. Ppa3oKEHUs HUTPATOB. HayKu, U BJIAJCIOT 00IINM
Jlabopamopmnuiii onvim Ne 20 OCHOBBI IPUEMOM PeLICHHS
«Onpeodenenue ammuauHou DKOJIOTHYECKOM  33/1a4
CeIUMPbl U MOUCEUHDLY KYJIBTYPBL. KoMMyHuKaTHBHBIE:
KOHTPOJUPYIOT
JICHCTBUS TTapTHEPA
37.| ®ochop. CoenuHeHus 3HaTh AITIOTPOITHEIE DopMHUpPOBATH PerynsituBHbBIE: § 29, 8 30 | PeakTuBHI N




¢docdopa: okcug pochopa (V),
opTodocdopHas KHCIIOTa U €€
conu. Dochopubie ya1o0peHus
Jemoncmpayuonnstit onvim Nel9

Momudukamu Gocdopa,
CBOMCTBa Oeoro u
KpacHoro ¢pocdopa. YMeTh
COCTaBJIATh YPABHEHUSI

OTBETCTBEHHOE
OTHOLICHHE K
YUYEHHIO,
TOTOBHOCTb U

TUTAHUPYIOT CBOH
IIECTBYS B CBSI3H C
MOCTaBJICHHOMH 3a1auei
U YCIIOBUSIMH €€

XUMHUYECKOE
obopynoBaHue

XMMHUYECKUX PEaKIHH, CIIOCOOHOCTB K pereHust
TBO6pasysi kpactozo ghochopa, XapaKTePH3YIOIINX CaMOpPa3BUTHIO Ilo3naBaTebHBIC:
okcuoa gocgpopa (V), npupoonsix cBoiicTBa ocdopa. " CTaBsAT U GOPMYIIUPYIOT
ocpamos. camMo00pa3oBaH  IICJH H IIPOOIEMBI
Jlabopamopnuwiii onvim HIO. ypoka
Ne21TB «I'openue cepot u pocghopa KoMMyHHUKATHBHBIE:
Ha 6030yxe U 6 KUciopooey aJICKBAaTHO UCTIOJIb3YIOT
Jlabopamopnywuii onvim Ne22 Th PCHCBLIC CPEACTBA 1T
Th. Osnaxomnenue ¢ azomuvimu u d(hexrupHoro
penieHus
Gochoprvimu yooopenusmu.
KOMMYHHKATHBHBIX
3aja4
38.| Hoxaroroska xk TMA YMeTb cOCTaBIIATh DopMuUpOBATH Pery1siTuBHbIC:
YpaBHEHHs PEaKIUid, KOMMYHHKATHBH  ILIAHUPYIOT CBOM
XapaKTEPU3YIOLIUX yIO JICICTBUS B CBSI3U C
XHUMHYECKHE CBONCTBA KOMIIETEHTHOCT MMOCTaBJICHHOH 3agauei
dochopa, okcuna b B OOIICHUH Y YCIIOBUSIMU €€
docthopa(V) ubochopHoii | u peIIeHHs
KUCIIOTBI, M Pa3bACHATH corpynnudectse  Ilo3HaBaTe/bHBIeE:
UX B CBETE co CTaBsT U OPMYIAUPYIOT
npencTaBieHui 00 CBEPCTHHKAMHU LIeJTA ¥ TIPOOIIEMBI
JIEKTPOIUTHYECKOH B TIpoLiecce ypoka
IUCCOLIHALIUN 1 y4ueOHOI KoMMmyHMKaTUBHBIE:
OKHUCIUTEIIBHO- JIeATeIIbHOCTH. a/IeKBAaTHO UCTIOIB3YIOT
BOCCTaHOBHTENBHBIX pedeBble CpeacTBa s
poreccax, IPOBOAUTh 3¢ eKTUBHOrO
Ka4eCTBEHHYIO PEaKIHUIo peIICHUs
Ha QochaT-uOHBI. KOMMYHHKaTHBHBIX
IlonnmaTh 3HaUECHHE 3a1a4
MUHEpaIbHBIX yI0OpeHHA
JUTSL paCTEHUM.
Tema 6. Ceoticmea yenepooa u kpemuus (7 w)
39. yrnepon, q)ngnqecm/le YMeTh XapakTepu30BaTh DopMHUpPOBATH PeryasituBHble: §31-8§
CBOMCTBA. A1tomponus XHMHYECKHE IEMEHTBI LETOCTHOE MIAHAPYIOT CBOH 32
. IVA-rpymmsr Ha MHpPOBO33pDEHHME,  JEUCTBUS B CBSI3U C
yenep ooa: ammas, P aqbum, OCHOBAHHUHU UX COOTBETCTBYIOL]  TIOCTaBJIEHHOM 3a7auei
Kapoum, ¢ynnepenvl. HONOKEHUS B ee ¥ YCIIOBHSIMH €€
XuMHuecKkue CBOMCTBA HEPUOAMYIECKOM CUCTEME | COBPEMCHHOMY  pEILECHMS;
yriaepona. U CTPOEHUSI UX aTOMOB. | YPOBHIO pa3nuyaioT crocod u
Jlemoncmpayuonnolii onvim Hwmets npencrasienye o6 | pa3Burus pe3ynabTaT JASHCTBUS
Ne20TBMooenu kpucmannuueckux /LTOTPOTIHRIX HayKu, 1 TlosnaBaTeaLHEIE:
MOIM(HUKAIUAX YTIEPOa. KOMMYHHKATHBH  CTaBAT M QOPMYITUPYIOT

pewémox armasza u epaguma.




3HaTh CBOMCTBa MPOCTOrO
BEIEeCTBA YIisl, IMETh
Ipe/icTaBlIeHne 00
aacopouuu. YMersb

VIO
KOMITETEHTHOCT

b B OOLIEHHH
co

SN ¥ TIPOOJIEMBI
YpOKa;

BJIAJICIOT OOIIMM
MIPUEMOM PEIIICHUS

COCTaBIISITh YPaBHCHUSI CBEPCTHHKAMU. 3a7a4
XUMHMYECKHUX PEaKIVi, DopMUpOBaTh KommyHnkaTuBHBIC:
XapaKTePHU3YIOIIHX OTBETCTBEHHOEC aJICKBATHO UCTIONB3YIOT
XMMHYECKHE CBOMCTBA OTHOILICHHE K pedeBbie CpecTBa IS
yriaepojaa Kak YUEHHUIO, 3(hhexTHBHOTO
BOCCTAQHOBHUTENS U KaK TOTOBHOCTH H pelIeHust
OKHCITUTEIISL. CIOCOOHOCTD K KOMMYHHKATHBHBIX
CaMOpa3BUTHIO 3a71a4; JJOTOBapHBAIOTCS
u 0 COBMECTHOM
caMo00pa3oBaH  JEATEIbHOCTH MOJ
HIO. PYKOBOJICTBOM YUHTEJIsI
40.| Okcuapl yriepojaa. YrapHsli u 3HaTh CBOMCTBA OKCHIA dopMuUpoBaTH PerynsituBHbIE: §33-8§ JaTunk
YITEeKHCIBI rasbl. YTOIbHAS yraepona(IV), KOMMYHHKATUBH  YYMTHIBAIOT IIPABHJIO B 35 JIIEKTPO-
KHCIOTa, KAPGOHATEL EzquTBeHHy}ov PEaKInio VIO TUTAHUPOBAHUH U TIPOBOTHOCTH,
. YIJIEKUCIIBII Ta3. YMETh | KOMIIETEHTHOCT KOHTpoOJIe criocoda MarnuTHas me-
Hemoncmpayuonnsui onvim JIOKa3bIBaTh XapaKTep b B OOIIECHUH pelieHus IIajKa, mpuoop
Ne21Th Ob6pasywl npupoonsix OKCHJIa, 3aIIUCBIBATh u KoMMyHHKATHBHbIE: IUISL TIOTTYYEHHM S
KapooHamos u CUIUKAMOB. YPaBHEHHS PEaKIHii, COTPYIHHYECTBE  KOHTPOJUPYIOT IefCTBHE ra30B WM alla-
Jlabopamopubwtii onvim XapaKTePU3YIOIIHNX co napTHepa. patKumnma
Ne23TBTH. Kauectsennas peaxuus CBOWCTBA KUCIIOTHBIX CBEPCTHHKAMHU. PerynsiTUBHbIE:
HA YIIEKHCIBIA ras. OKCI/I,ILOB;3HaTL CBOHCTBa pasIM¥aroT cnocod u
Jlabopamopuwtii onvim Ne24Th. YTOIBHOM KHCIIOTBI. Pe3yNbTaT ACHCTBUA
KauecTBeHHas peakuus Ha KapOoHaT- YMETh COCTABIATE . Io3naBatesibHbIe:
HOH. YPaBHCHHUSA PEaKIINHY, BJIQ/ICIOT OOIIIM
Jlabopamopnutit oneim Ne 25 XapaKTepH3yIomX MPHIEMOM PCILICHHA 32131
y MpeBpalieHne kKapooHaTOB KoMMyHMKaTUBHbBIE:
«B3aumooeiicmeue uzgecm- B [MIPOKApOOHATHI H JIOTOBAPHBAOTCA O
KO0BOIl 800bl C y2NeKUCIbIM 00paTHO, TPOBOIUTH COBMECTHOU
2a3zom)» Ka4CeCTBCHHYIO pCaKINIO JESITENIbHOCTH, IPUXOIAT
Ha KapOOHAT-MOHBI. K 00IIeMy pEeIeHnIo
41.| Ipakmuueckas padoma Ne7. VMeTs nonydars u PazBuBaTh PerynsaTuBnble: §36 PeaxTHBBI I
«Tonyuenue oxcuoa yznepooa coOupaTh OKCHJ YMEHHSI OCYIECTBILIOT XUMHYECKOe
o yrnepona(IV) B OLICHUBATh TIOIIATOBEI KOHTPOJb obopynoBaHue
(1V) u uszyuenue ezo ceoiicme.
JTabopaTopun U CHTYALIO 1 0 Pe3yAbTaTy
Pacnosnasanue kapoonamosy. JI0Ka3bIBATh HATHYHE OIEePaTHBHO ITo3HaBaTe/bHbIE:
b JAHHOTO Ta3a. YMeTh HPUHAMATH CTPOSIT peueBoe
pacmo3HaBaTh COJIN peuieHue, BBICKa3bIBAHHUC B
YTOJIBHOM KHUCIIOTBI. HaXOJIUTh YCTHOM U IICbMEHHOM
aJIeKBaTHEIE hopme
CIIOCOOBI KoMmyHuKkaTUBHBIE:
B3aI/HVIO,Z[eI>’ICTBH YYUTBIBAKOT PA3HBIC
gc MHEHHS H CTPEMSTCS K




OJIHOKJIACCHHMKA  KOOpAWHALMN
MH BO BpeMs Pa3MYHBIX TIO3ULINI B
TIPOBEICHMS COTPYIIHHYECTBE
MIPaKTUYECKON
paboTHL
42.| Kpemnuii u e2o coeounenus. 3HaTh CBOMCTBA KpeMHus, | Pa3BuBaTh Io3HaBaTenbHbIE: 837 PeakTuBEI 1
Jlemoncmpayuonnuiii onpim Ne22 | OKenna kpemuusi(IV), YMEHUS BBIOMpArOT HanboIee 838 XMMUYECKOe
TB. O6pasysi npupoomvix TIPHAHY PasIHHs OLICHUBATh 3¢ deKTUBHBIE CLIOCOOBI obopynoBaHue
(pU3MUECKHUX CBOWCTB CHUTYaIHIO 1 penieHus 3aaad,
KapooHamos u CUIUKAMO8.

N BBICHINX OKCH/IOB OlepaTUBHO KOHTPOJIMPYIOT U
Jlabopamopnvlii yriieposa 1 KpeMHHUSL. PUHAMATb OLICHMBAIOT MpoLecc U
(3anumamensvHblit) OnbimNe YMeTh COCTaBIIATH pelieHve, Pe3yNIbTAT AEATETBHOCTH
26«Buipawusanue 6odopocieti 6 YPaBHEHUS XUMUYECKUX | HAXOIUTh HCTIONBb3YFOT MOUCK
CUTIUKAMHOM KJleey peaxuui, aJIcKBaTHbIE Heo0X0 MO

XapaKTepHU3YIOIINX CIIOCO0BI nuHpopmanuu s
CBOICTBA KpEMHHS, B3aHMOJICHCTBH  BBIMOJHEHUS YUEOHBIX
oKcHaa sC 3aJJaHuN C
kpemHusi(IV).3HaTh OIIHOKJIACCHUKA  HCIONB30BaHUEM
CBOMCTBAa KPEMHHEBOI MH BO BpEMs y4ueOHOM JINTEepaTyphl,
KUCIIOTBI, KAUECTBEHHYIO | MPOBEICHUS BJIAJICIOT OOIINM
PEaKIHNIO HA CUITUKATEI. CaMOCTOSITENILHO  MPHUEMOM PEIICHHS 331249
YMeTh COCTaBIIATh i paboThl. KoMMyHHMKATUBHBIE:
ypaBHEHHS] XUMHUUECKUX JIOTOBapUBAIOTCA O
peaxuuii, pacnpenenesuu
XapaKTEePU3YIOLINX (dbyHKIME 1 poiieit B
CBOMCTBAa KpEMHUEBOU COBMECTHOU
KHCJIOTBHI M €€ CcoJIeil. EeSTCIIbHOCTH
YUHUTBIBAIOT pa3HbIe
MHEHUS U CTPEMSATCA K
KOOpAMHALMN
Pa3IMYHbIX O3ULINNI B
COTPYIIHUYECTBE
JIOTOBApPHBAIOTCS O
COBMECTHOU
JEATENBHOCTH T10]T
PYKOBOJCTBOM Y4UTENA
43.| Iomroroska xk TMA 3HaTh cTpoeHHe aToMoB | PopMupoBaTh PerynsiTuBHbI€:
HEMETaJUIOB, N3MEHEHNE LIENTOCTHOE BHOCSIT HEOOX OJIUMBIE
CBOMCTB IPOCTBIX MHPOBO33PCHHE,  KOPPEKTHBHI B ACHCTBHE
BEIIIECTB HEMETAIJIOB U COOTBETCTBYIOIl  TOCIIE €r0 3aBEePILICHUS
MX COeTMHEHUH B ee Ha OCHOBE €ro y4era
3aBUCHMOCTH OT 3apszaa COBPEMEHHOMY CIIETIaHHBIX OLINOOK.
SIpa aTOMOB YPOBHIO Ilo3HaBaTebHbIE:
HEMETaJuIOB. YMETh pa3BUTHA CTPOSIT pedeBoe
OOBSCHATH CBOMCTBA HaYKH, H BBICKa3bIBAHKE B YyCTHOM
HEMETaJUIOB U UX KOMMYHHKATHBH W IINCBMEHHOH (hopme
COEIMHEHUH B CBETE VIO KoMMyHUKaTHBHBIE:




TIpeICTaBICHNI 00 KOMITCTEHTHOCT ~ KOPPEKTHPYIOT
OKHCITUTEIIHHO- b B OOIIEHNH U JIeUCTBUSI TApTHEpa
BOCCTaHOBHTEIILHBIX COTPYIIHHYECTBE
peaKuusx u co
JIIEKTPOIIUTUIECKOH CBEpPCTHHUKaMHU
JICCOLIMAIINHL. B Iporecce

y4ueOHOM

JIeSATEIIbHOCTH.

44, | Tloaroroska k TA 3HaTh CTPOECHHE aTOMOB DopMUpOBATH PeryasituBHble: ITonroro
HEMETaJIOB, U3MEHEHHE | LIEJ0CTHOE BHOCSIT HEOOXOINMEIE BUTBCS K
CBOIMCTB TPOCTBIX MHUPOBO33pEHHE, KOPPEKTHBHI B JICHCTBUE KOHTPOJIb
BEIIIECTB HEMETAJUIOB U COOTBETCTBYIOIl  TOCIIE €T0 3aBEpIICHNSI HOMY
UX COCJMHEHHH B ee Ha OCHOBE €0 yJeTa TECTHUPOB
3aBHCHMOCTH OT 3apsijia | COBPEMEHHOMY CINIaHHBIX OIINOOK. aHUIO
sqpa aToMoOB YPOBHIO IMo3naBaTenbHbIE:

HEMETaJJIOB. YMETh pa3BUTHS CTPOSIT peueBoe
OOBSICHSTH CBOMCTBA HayKH, U BBICKa3bIBaHHE B YCTHOM
HEMETaJIOB U MX KOMMYHUKaTHBH W MHCBMEHHOI hopme
COEIMHEHUIA B CBETE VIO KomMMyHHKaTHBHBIE:
npeAcTaBIeHUi 00 KOMIIETEHTHOCT ~ KOPPEKTUPYIOT
OKHCITUTENHHO- b B OOILIEHUH U JICUCTBUSI TAPTHEPa
BOCCTAHOBHUTENBHBIX COTPYIIHUYECTBE
peakuiax u co
IJIEKTPOJIUTUUECKON CBEpPCTHHUKaMU
JHCCOLMALIUH. B IIpolLiecce

y4ueOHOI

JEATEIbHOCTH.

45, KOHTPOJII)HOG TeCTHPOBaHHE YmMmers I/IC“IIOJIBSOBaTB DopMHUpPOBATH PeryisiTUBHbIE: [MToBTOpH
no noopazoeny «IIpaKTHKYM NIPUOOPETEHHBIE 3HAHUS. | OTBETCTBEHHOE OCYILIECTBIIIOT Tb 110
110 U3Y4YEHHIO CBOICTB OTHOMICHIC K TTOLIATOBRIH I yrieOHmK

YUIEHHIO, UTOTOBBIN KOHTPOJIb 110 y
NPOCTBIX BeEIECTB TOTOBHOCTB U pesyibTaTy MaTepua
HEMETAJNJIOB HX COCHHHCHHﬁ» CITOCOOHOCTB K TJIaBbI

CaMOpPa3BUTHIO

u

camoo0pa3oBaH

HIO.

Tema 7. Obugue u unousudyanshote céoticmea memannos (11 u)

46. | O6wuMe pu3HIECcKUe U VMeTh IpUMEHSTH dopMupoBaTh PeryasiTUBHbBIE: 8 39-42, | PeakrtuBbl 1
XHUMIYECKHE CBOMCTBA 3HAHUA O 5 LIENTOCTHOE MPUHUMAOT 1 ynp. 4, XHUMHUYECKOE
METAILIOB: PEAKIHH C METAIITIHYECKOH CBSI3M | MUPOBO33PEHHE, COXPAHSIOT Y4eOHYIO TeCTOBBI.e obopynoBaHue

JUISL pa3bsICHEHUSA COOTBETCTBYIOIICC 3a1ay4y, IIaHUPYIOT 3aJlaHus;

HEMCTalJlaMH, KHCJIOTaMH,
coissmu. BoccTaHOBUTENBHEIC

CBOICTBa METAJLJIOB.

Onexmpoxumuueckuii pso

(1)PI3PI‘I€CKI/IX CBOMCTB COBPCMCHHOMY

MCTaJlJIOB.

YPOBHIO Pa3BUTHUS

‘VMeTh moNb30BaThCs HAYyKH.

DJICKTPOXUMUYCCKUM

CBOM JICHCTBUS B
COOTBETCTBHH C
IIOCTaBIICHHOM 3a1aueii
U YCIOBUSIMU €€




HanpsdceHutl Memanios.
Jlabopamopnutit onvim Ne27 Th.
Bszaumooeiicmeue memannog c
pacmeopamu coe.

P

Hemoncmpayuonnstii onvim
No23 TBHsyuenue o6pasyos
Memannos.

P

PS/IOM HAMPSDKCHUIA
METAJIIOB,
COCTaBIISITh
YpaBHCHUS
XUMHUYIECKUX PEAKITUH,
XapaKTePHU3YIOIINX
CBOMCTBA METaJUIOB,
U OOBICHATH
CBOMCTBA METAJIOB
B CBETE
TIpe/ICTaBIeHUI 00

peanusanuu
Ilo3naBaTenbHBIC:
UCIIOJIB3YIOT 3HAKOBO —
CHMBOJINYECKHE
cpezcTBa
KommyHnkaTuBHBIC:
apryMeHTHPYIOT CBOIO
MIO3UIIUIO 1
KOOPJIMHUPYIOT €€ ¢
MO3UIIUY TTAPTHEPOB B
COTPYJHUYECTBE

OKHUCITUTEILHO- OINPEJEIISAIOT CBOXO
BOCCTaHOBUTEIBHBIX JIMYHYIO IIO3ULIHUIO,
IIponeccax. aJIEKBaTHYIO
i depeHpoBaHHYIO
CaMOOILICHKY CBOUX
YCIEXO0B B yuehe
47. | lllenouynbie METALIBI. Ymersb DopMHPOBATH PeryasiTMBHbBIE: §43 PeakTuBbI 1
CoeMHEHNs MET0UHBIX XapaKTepU30BaTh OTBETCTBCHHOEC IJIAHUPYIOT CBOU XUMHYCCKOC
METAUIOB LICJI0YHBIC MCTAJLIIBI OTHOILICHHUE K JIeICTBYS B CBfBM c 3 obopynoBaHue
Ha OCHOBAHUU UX YUEHMUIO, [IOCTaBJIEHHOM 3a1auen

Hemoncmpayuonnulii onvim

Ne24 Bzaumooeticmesue wienoumnvlx
Memanios ¢ 8000U.

P

TOJIOJKEHUS B
NIEPUOINIECKON
TabJIUIIEe U CTPOCHHUS
aTOMOB, COCTaBJIATh
YPaBHEHUS PeaKLUil,
XapaKTEePU3YIOLINX
CBOMCTBA MIETOYHBIX
METAJIJIOB, U
OOBSICHATHL MX B
CBETE NPEACTABICHUI
00
3JIEKTPOTUTUYECKON
IACCOIHALINH U
OKHCJIUTEIILHO-
BOCCTaHOBUTEIHHBIX
MIPOIIeCCax.

TOTOBHOCTH U
CIIOCOOHOCTD K

camMo00pa30BaHHIO.

1 yCJIOBUSIMU €€
pELICHUS], YUUTBIBAIOT
MpaBUIIO B
TUIAHUPOBAHUY U
KOHTpOJIE criocoda
pelieHus
ITo3HaBaTe/IbHBIC:
CTaBsAT U HOPMYITUPYIOT
LEeNU | TIPOOIeMbI
YpOKa HCHONb3YIOT
IMIOUCK HEOOXOIMMON
UHPOPMALIUH IS
BBITIOTHEHHS yIE€OHBIX
3aJJaHUN C
UCIIONb30BaHUEM
yueOHOI TUTEepaTypsl
KoMMmyHuKaTUBHBIE:
a/IeKBAaTHO UCTIONB3YIOT
peueBble CpefcTBa I
3¢ dexTrBHOTO
pemeHust
KOMMYHHKaTHBHBIX
3aJa4d yIYUTBHIBAIOT
pa3Hble MHEHUS U
CTpeMsTCs K
KOOpAMHALN




Pa3IMYHBbIX HO3I/IIII/II>1 B

COTPYIIHUYECTBE
48.| CBoOiCcTBa IIEIOYHO3EMENBLHBIX Ymerb DopmHpoBaTh PerysiTuBubie: § 44 PeakuBrr u
METAJIIOB ¥ HX COSIHHCHHUIA. XapaKTePU30BaTh LIEJIOCTHOE TUIAHUPYIOT CBOH XUMHYECKOE
. sneMeHTHI [1A- MHpPOBO33PEHUE, JICUCTBUS B CBSA3H C obopynoBaHue
Jlemoncmpayuonunstit onvitm Ne25 N .
z N TpyNIbl HAa COOTBETCTBYIOIIIEE MIOCTaBJICHHOM 3a1aueit
Bzaumoodeiicmseue wénounozemenvuvix
. OCHOBAaHHUH HX COBPEMEHHOMY Y YCIIOBUSIMU €€
Memaios ¢ 6000U. S
- OBHIO Pa3BUTHS €ILICHUS, YIUTHIBAIOT
Obpa3syvl 6adiCHEUUUX NPUPOOHBIX . yp P p Y4
. TIEpHOTNYECKON HAYKH, U TIPaBUIIO B
COCOUHEHUTI MAZHUS, KATbYUSL.
TP TaOJIULE U CTPOCHUA | KOMMYHHKATUBHYIO TUTAHUPOBAHUH U
aTOMOB. YMETh KOMITETEHTHOCTD B KOHTpoJIe criocoda
COCTaBIISITh O0IIeHNH 1 pelieHus
YpaBHEHHS pEaKklUUH, | COTPYJAHHUYECTBE CO Io3HaBaTe/ibHbIE:
XapaKTepHU3YIOIINX B3pOCIIBIMH U CTaBAT U GOPMYITHPYIOT
CBOMCTBA KaJbLUA U | CBEPCTHUKAMHM. LEJH U TTPo0IIeMbl
€ro COeIMHEeHUMH, 1 YpOKa UCIONB3YIOT
OOBSICHATL UX B IMOMCK HEOOXOIMMOMH
CBETE MpeCTaBICHUI nH(pOpMAaLUK IS
00 BBITIOJTHEHUS] y4eOHBIX
ANEKTPOIUTUYECKOM 3a/laHuii ¢
JICCOLMAINN 1 UCIIOb30BaHHEM
OKHCITUTENHHO- y4e0HOM JTUTEpPaTyphI
BOCCTAHOBUTENBHBIX KoMMyHHKATHBHbIE:
nporeccax. a/IeKBATHO HCIIOJIb3YIOT
peyeBbIe CpeCTBa ISt
3¢ peKTHBHOTO
pelieHus
KOMMYHHUKATHBHBIX
3a/lau YYUTBIBAIOT
pa3Hble MHEHHS U
CTpeMSITCsS K
KOOpIMHALIN
Ppa3IMYHBIX MO3ULUN B
COTPYIHUYIECTBE
49.| CBolicTBa COEIMHEHUIN KaIbIIHS. 3HaTh Ka4eCTBeHHYI0 | PopMupoBaTh PerynsiTuBHbIE: 845 PeakxTuBsl n
K ecTKOCTb BOJIBI PeaxIyio Ha HOHBI LIETOCTHOE TUIAHUPYIOT CBOU XUMHUYECKOES
JaGopamopnwiii onvim Ne28 TB. Kanplus. 3HaTh, YEM | MHPOBO33PEHHE, JICHCTBHS B CBSI3H C obopynoBaHue
N o0ycioBieHa COOTBETCTBYIOILIEE HOCTAaBICHHOW 3a1a4€H
O3naxomeHue co C8OUCMEAMU U .
WECTKOCTD BOJIBI. COBPEMEHHOMY U YCIIOBUSIMU €€
npespaweHUsIMU KapOoHamos u
YMeTh pa3bsiCcHAITh YPOBHIO pa3BUTHS PELICHUS], YIUTHIBAIOT
2UOPOKAPOOHAMOS.
a6 s 3529 CIIOCOOB! YCTPAaHEHUS | HAyKH, U MPaBUIIO B
adopamopHblil onvim No "
pamop WECTKOCTU BOJBI. KOMMYHHKATHBHYIO TUTAHUPOBAHUH U
TbYcmpanenue scecmkocmu 6006l KOMIIETEHTHOCTh B KOHTpOJIE Crocoda
6 0OMAUHUX YCioeusix OOIIIEHNN U peLIeHu
COTPYJIHUYECTBE CO Io3HaBaTeIbHbIE:
B3POCIBIMH H CTaBAT U QOPMYITUPYIOT

CBCPCTHUKAMMU.

Oeiam nu HpO6J'I€MLI




YpOKa HCIONb3YIOT
TIOMCK HEOOX0TMOit
HHPOPMAIIH JUTS
BBITIOJTHEHHST YI€OHBIX
3a/1aHui ¢
WCIIOTb30BaHUEM
y4eOHOM TTepaTyphl
KoMmyHuKaTUBHEBIE:
a/IEKBaTHO MCIOJI3YIOT
pedeBbIe CPeCTBa IS
3¢ PeKTHBHOTO
penieHus
KOMMYHHUKaTHBHBIX
3a/la4 yYUTBIBAIOT
pa3Hble MHEHHS U
CTpeMsITCs K

KOOPAMHAITUH
pa3IMYHbIX MO3ULIUN B
COTPYJHUYIECTBE
50.| CRoiicTBa ATIOMUHHS VYMeTh COCTaBIATh dopMupoBaTh PeryasiTMBHbBIE: 8 46 PeakTuBbI 1
Jlemoncmpayuonnwiii onvim ypaBHEHUS IEJIOCTHOE IUTaHUPYIOT CBOU XUMHUYECKOE
No26B3aumooeiicmaue aiomuHiis ¢ XUMHUUYECKUX PEaKLUi, | MUPOBO33PEHUE, JIeHCTBUS C obopynoBaHue
6000ii. OBpasybl cancretiuux XapaKTEpPU3YIOLIHX COOTBETCTBYIOLLIEE MIOCTaBIICHHOM 3ajaueil
HDUPOOHLIX COCOUHEH U ATIOMUNUS] o01mue CBOHCTBa COBPEMEHHOMY U YCIIOBHSIMH €€
TP ATFOMUHUS, YPOBHIO pa3BUTHUS pelIeHNs, OLCHUBAIOT
OOBSICHATH 3TH HayKH, U MPaBIIIBHOCTh
peaKIyu B CBEeTe KOMMYHUKaTUBHYIO BBITIOJTHEHUS JICUCTBUS
MIpeCTaBICHUIA 00 KOMIIETEHTHOCTH B ITo3HaBaTe/IbHbIE:
OKHCIIUTENBHO- 00IIeHNH U CaMOCTOSTEIIFHO
BOCCTaHOBHTENBHBIX | COTPYAHHYECTBE CO BBIZICTISIIOT U
MIpOIIeCcCax. CBEPCTHHKAMH B (hopmynupyroT
nporecce yaeOHOH TIO3HABATENbHYIO 11EJb,
JIeSITeHOCTH. UCTIONB3YIOT 001IIIe
TIPUEMBI PEICHUs
3amad
KoMMyHuKaTHBHBIE:
JIOITYCKAIOT
BO3MOJKHOCTB
Pa3ITUYHBIX TOUEK
3pEHMSI, B TOM YHCIIC HE
COBITQ/IAOIIIX C UX
COOCTBEHHOU 1
OpUEHTHPYIOTCS Ha
MO3UIIMIO TapTHEPa B
o0IIeHNH 1
B3aMMOJICHCTBHH
51.| AMdoOTepHOCTh OKCHIA H YMeTh NoKa3bIBaTh DopMUpPOBATH PeryasituBHble: 8 47 PeaktuBbl 1




TUAPOKCHUIA AITFOMUHHUSA. amMQOTEePHBII IIEIOCTHOE TUTAHUPYIOT CBOU XUMHYIECKOE
Jlabopamopnuiii onvim Ne30 Th. XapaxTep MHPOBO33pEHHE, JIeUCTBHUSA C 5 § obopymoBaHue
Honyuenue 2udpokcuda amoMunus. u COE/IMHEHNS, COOTBETCTBYIOIIEE MOCTaBJIEHHOM 3aaueil
gzaumodeiicmeue €20 ¢ Kuciomami COCTaBIISITh COBPEMEHHOMY Y YCIIOBUSIMU €€
u werouami. YpaBHCHUS YPOBHIO pa3BUTHS pelIeHus], OLICHUBAIOT
TP COOTBETCTBYIOUIMX | HAayKH, I NpaBUILHOCTD
XUMHYECKHUX PEaKIUi | KOMMYHUKATUBHYIO BBITIOJTHCHUS JICHCTBHS
U OOBSICHATH X B KOMITETEHTHOCTD B IMo3HaBaTe/ILHBIE:
CBETE MpPEJCTaBICHUH | OOLICHUH U CaMOCTOSITEIIbHO
00 COTPYZHUYECTBE CO BEIJICIISIOT U
SIEKTPOIUTUYECKON | CBEPCTHHKAMHU B (hopmynupyroT
JCCOLUALINU. nporecce yueOHo MI03HABATENbHYIO 11Eb,
JIeSITEeIbHOCTH. UCTIONB3YIOT 00IIne
MIPUEMBI PEIICHHS
3a1a4
KoMMmyHukaTHBHBIE:
JIOIYCKaloT
BO3MOXKHOCTb
Pa3JINYHBIX TOYECK
3p€HUA, B TOM YUCJIC HE
COBIAJAONINX C UX
COOCTBEHHOU U
OPHECHTUPYIOTCS Ha
MIO3ULIMIO TTapTHEpa B
OOIIIEHHN U
B3aUMOJICCTBUH
52. | XKeneso. 3HaTh CTpOeHHE DopMHUpOBATH PeryasituBHbIe: 848 Jatunk
Jlemoncmpayuonnsiii onvim aToMma jKenesa, HENTOCTHOE anaHprmT CBOH JTaBIICHUS
Ne2706pazyst pyd sncenesa. ¢busnueckue u 5 MHPOBO33PEHUE, neHoTBHA C 5
Corcuzanue xcenesa 6 Kuciopode u XIMUYECKHE CBOMCTBA | COOTBETCTBYIOIIEE MOCTaBJICHHOH 3a1a4ei
xKene3a. YMeTb COBPEMEHHOMY U YCIIOBHSIMH €€

xnope.
Jlabopamopnutii onvim Ne 31
«OKucnenue jcenesa 60 61a)3CHOM
6030yxe»

Pa3bsCHATh CBOMCTBA
JKeJle3a B CBETE
TIpeCTaBICHAI 00
OKHCITUTENBHO-
BOCCTaHOBHTEIBHBIX
nporeccax u
3JIIEKTPOTUTUYECKON
JIVCCOLIMAIINHL

YPOBHIO Pa3BUTHSA
HaYKH, 1
KOMMYHHKaTHBHYIO
KOMIETEHTHOCTb B
OOIIIEHNN U
COTPYIHHYECTBE CO
CBEPCTHUKAMH B
mporiecce yaeOHoM
JeSATEIILHOCTH.

peLIeHHs], OLIEHUBAIOT
MPaBUIBHOCTh
BBITIOJIHEHUS IEHCTBHS
Ilo3HaBaTebHbIE:
CaMocTOosITENbHO
BBIJICTISIFOT U
hopmynmupyOT
MO3HABATENBHYIO LIEITb,
UCTIONB3YIOT 00IIIe
MPUEMBI PEIICHNS
3a1aq
KommyHnKkaTHBHBIC:
JomyckatoTt
BO3MOXXHOCTB
Pa3IUYHBIX TOYEK
3pEHUs], B TOM YHCIIE HE




COBIIaZAarOMMUX C UX

COOCTBEHHOH.
53.| CBoiicTBa COeIMHEHMWII Keje3a: | 3HATh CBOHCTBA dopMupoBaTh PeryiasiTUBHBIE: 849 PeakTuBEI 1
OKCH/IOB, THAPOKCHOB M COJIeH coequnenuii Fe(ll) u | memoctHoe HnuaHI/IpyIOT cBOU XUMHUYECKOEe
Fe(III). Ymetn MHPOBO33pPEHHE, JIeHCTBUS C obopynoBaHue
enesa(ll n 1II). COCTaBIISITh COOTBETCTB i i
yIol1ee MIOCTaBJICHHOH 3a1aue
Jlabopamopnuiii  onvim  Ne32TH | ypapuenns COBPEMECHHOMY U YCIIOBUSIMU €€
Tonyuenue 2udporcuoos icenesa(ll) u | coorsercTByrommx YPOBHIO pa3BUTHUA pelIeHus, OLIEHUBAIOT
(M) u  esaumodeiicmeue  ux ¢ peakuuii B cBeTe HayKH, IIPaBUIBHOCTh
Kuciomamu u weiodamu. MIpEeJICTaBIICHUM 00 KOMMYHHUKATUBHYIO BBITOJTHEHUS AEHCTBUSA
EKTPONUTUYECKON | KOMIIETEHTHOCTH B IMo3naBaTe/bHBIE:
P JICCOLMAINN 1 O0IIeHNH 1 CaMOoCTOsTENbHO
OKHCITUTENTHO- COTPYIHUYECTBE CO BBIJICIISIFOT U
BOCCTAHOBHUTENBHBIX | CBEPCTHHKAMH M (hopmynupyroT
nporeccax. B3POCIIBIMHU. TO3HABATENBHYIO LIEITh,
UCTIONB3YIOT 00IImne
MIPUEMBI PEILIEHUS
3anaq
KomMMyHHKaTHBHBIE:
Homnyckarot
BO3MOXKHOCTb
Pa3JINYHBIX TOYECK
3peHHs, B TOM YHCIIE HE
COBIMAIAIONIMX C UX
COOCTBEHHOH.
54.| Ipaxmuueckas paboma No§. YMeTh NpUMEHSTh Pa3BuBaTh yMEHHUSI PeryisiTHBHBIE: 850 PeakTuBbl n
Pewienue TCOPETUYECKHE OLICHMBATh OCyHlGCTBJ{HIOT XUMHUYECKOC
axcnepumeumaﬂbnblx 3a oau 3HAHHUA Ha IIPAKTUKE, CUTyalluIO U nouraroBbId KOHTPOJIb 060py£[0BaHI/Ie
OOBSICHATD OIEPaTHBHO T0 Pe3yabTaTy
no meme «Obugue u HAGMIOEHNS 1 NPUHAMATH Io3HaBaTeabLHBIE:
UHOUBUOYAIbHBLE CEOIICINEA Pe3yIIbTATEL pelueHue, HAXOAUTE  CTPOSIT pedeBoe
memannoey. Th MIPOBOJMMBIX OIBITOB, | a/leKBaTHbIE BBICKa3bIBaHHE B
TP XapaKTepH30BaTh CTIO0COOBI YCTHOM ¥ TUCHbMEHHOM
YCIIOBUS TEUCHHS B3aUMOJCHCTBHSA C bopme
peakiyii 10 KOHLIA B | OJHOKJIACCHUKAMH KoMMyHHKATHBHBIE:
pacTBOpax BO BpeMs Y4UTHIBAIOT pa3HbIe
3JIEKTPOIIUTOB. MIPOBEICHMS MHEHHS H CTPEMSTCS K
TIPaKTUIECKON KOOPTMHAIIH
padoTHL Pa3IMYHBIX TO3UIIHH B
COTPYAHIYECTBE
55. | TToaroroBka k T A O0600mmTs 3HaHUA 10 | POPMUPOBATH PerynsituBHbIC: [ToBTOpHM
TeMe «MeTabby LEJIOCTHOE Brocsat neoOxomumMbie Tb TEMY
MHPOBO33pEHHE, KOPPEKTHBEI B «Merann
COOTBETCTBYIOIIIEE JIEHCTBHE TTOCTIE €T0 BD».
COBPEMEHHOMY 3aBepUICHNS Ha OCHOBE

YPOBHIO pa3BUTHUSA
HaYKH,

€ro 1 yJeTa Xapakrepa
ClIeNTaHHBIX OIIHOOK




KOMMYHHKATHBHYIO
KOMIIETEHTHOCTH B
00ILIIEHNN 1
COTPYJIHUYECTBE CO
CBEPCTHUKAMU U

KommyHnkaTuBHBIC:
KOHTPOJIUPYIOT
JIeMCTBUSA TapTHEPA

B3pPOCITBIMU.
56.| KoHTpoJIbHOE TeCTHPOBaHME Ymets ucnoibzoBath | dopMupoBaTh PeryasituBHble: 1 [ToBTOpH
no noopazoeny «IIpaKTHKYM PHOOPETEHHBIC OTBETCTBEHHOE OCYILECTBIIAIOT Th 1O
. 3HAHUS. OTHOIIIEHHE K WTOTOBBIN U y4eOHHUK
10 U3y"I€HHIO CBOUCTB YUEHHIO, MOIIAr OBBIN KOHTPOJIb y
MPOCTHIX BELIECTB METALJIOB FOTOBHOCTD 1 110 pe3yibTaTy MaTepua
X COe}II/IHeHl/Iﬁ» CIIOCOOHOCTE K ITo3naBaTeanHbIE: TJIaBbI
CaMOpa3BUTUIO U CTpOST B MMHUCEMEHHOM
camM0o00pa30BaHHIO. dopwme.
Pa3znen 5. OCHOBBI ONBITHO-YKCIIEPUMEHTAILHOI H MPOEKTHOI MesiTeibHOCTH (124)
57.| Texuuka 0€e301aCHOCTH pH | Ymenue 1. Pa3Butne 1 PeakTuBEI 1
BBIITIOJIHCHU N CaMOCTOSTCIBHBIX XapaKTepHU30BaTh BHyTpeHHeﬁ XHUMHYECKOE
OIIBITOB W OJKCIEPUMEHTOB B | paxHeiirme MTO3ULIUH IIKOJIbHUKA obopynoBaHue
JOMAalTHUX YCJIIOBUAX n C | xyuMuueckKue Ha YpOBHE
HNCITIOJIb30BAHHUECM O60py}]OBaHI/IH T[IOHSITUS: TTOJIOKUTEIIHLHOI'O
XUMHYECKOUN J‘Ia60paT0pI/II/I. XUMHWYECKUI OTHOLLICHHUS K
JJIEMEHT, IIKOJIC, TIOHUMaHUA
KIaccuuKays HEOOXOAUMOCTH
BELIECTB ydaenus,
BBIPAKEHHOTO B
npeobiafaHun
y4eOHO-
MMO3HABATEIBHBIX
MOTHBOB U
MPEATNOYTCHUN
COLIMATIBHOTO
croco0a OIeHKHA
3HAHU;
2. DopMupoBaHue
BBIPaKEHHOM
YCTOWYNBON yueOHO-
TO3HaBATENLHON
MOTHBAIINN YICHUS
58.| Ilpakmuueckasn paboma Ne9. Hcnons3oBanue 1. OpuenTtanys Ha K.YYI. 1 PeakTuBBI U
Th Oo6pawenue co cmexiom 71a00paTOpHOr0000pY | MOHMMAaHUE IPHYHH YMmenus paboraTh B XUMHUYECKOE
(ccubanue cmexkaaAHHOU JIOBAHUA U ycrexa B yueOHOU napax. obopynoBaHue
mpyoKu, uzzomosneHue: CTEKJISIHHOM MOCYZIbI, | NEesATeILHOCTH, ILYVY .
nunemiKu; KAanuuiapoe; MIPOBEJCHHE 2. YuebHo- YMenns — HabIrONATH,
npocmenmwux y3ioe; HECJIOKHBIX Mo3HaBaTEIbHBIN JIenaTh BBIBOABI  TIpH
npocmenuiux npuﬁopoe) SKCIEPUMEHTOB IS HHTEPEC K HOBOMY MPOBEICHUHN OMBITOB.
JIOKa3aTenbCTBa ydeOHOMY P.YY .
BBIZIBUTAEMBIX MaTepuany u YMmenune
TIPEIIOIOKEHNU; criocobam pereHus CaMOCTOSITEIIHHOTO
OMNMCaHNE HOBOM 4aCTHOM BEACHUS




Pe3yJIBTATOB 3THX
pabot

3a1a4d

9KCIEPUMEHTAITLHON
JIeSITENTbHOCTH,
OIHCHIBATH
XUMUYECKUE PEeaKLny,
HaOIo1aeMble B X0/1€
SKCHEPUMEHTA.

59.

XUMHAYECKNI aHAJIN3:

KAYeCTBEHHBIN U
KOJIMUECTBEHHBIN

3HaHHEe OCHOB
XAMHUYECKOTO
aHanM3a

1. OpueHTanus Ha
MOHMMaHKe IPUYUH
ycriexa B y4eOHOi
JIeATETbHOCTH;

2. YuebHo-
MIO3HABaTENbHBIN
MHTEpEC K HOBOMY
y4eOHOMY
MaTepuay u
crioco0aMm pereHus
HOBOI1 yacTHOH
3a7a4n

K.YVY/.

1. Ymenue
JIOTOBapHBaThCS U
NPUXOINTH K 00IEMY
pELIeHHIO B
COBMECTHOU
JIeTeTIbHOCTH;

2. YmeHue
MPOJIYKTUBHO
pa3periaTh KOHQIUKTHI
Ha OCHOBE yueTa
HMHTEPECOB U MO3ULIUI
BCEX €r0 Y4aCTHHUKOB
ILYY/.

1. ®dopmuposathb
YMEHHE TIPOBO/IUTH
CpaBHEHHE U
KJ1accu(UKALHUIO TI0
3aJlJaHHBIM KPUTEPHUSIM;
2. ®opmMupoBaTh y
yJaumxcs
MPE/ICTaBIICHUE O
HOMEHKJIaType
HEOPTaHWYECKHX
COEUHEHUI.

P.YY].

1. VMeHue yuuTrIBaTh
BBIJICTICHHBIE YUUTEIEM
OpPUEHTHPHI IEUCTBUS B
HOBOM Y4e€OHOM
MaTepuanie B
COTPYIHUYECTBE C
YUIHUTETIEM;

2. YMmeHue
TUIAHUPOBATh CBOU
JIIEUCTBUS B
COOTBETCTBHH C
MOCTAaBIECHHON
3ajjauell 1 yCIOBUSIMA
ee peann3aryy.

PeakTuBEI B
XUMHUECKOE
obopynoBaHue

60.

TeopeTnueckue

OCHOBBI

OIIBITHO-OKCIICPUMCHTAJIbH on n
HpOCKTHOﬁ ACATCIIBHOCTH.

VMenue 00bsACHATD
3aKOHOMCPHOCTHU
HW3MCHEHHS CBOMCTB
BCIICCTB , 3BHAHUC

1. Pa3Butue
BHYTpEHHEH
MO3ULIMHY HIKOIbHUKA
Ha ypOBHE

K.YV,

1. Ymenue:

* CTPOUTH IMOHSTHEIC
JUTs TTapTHEpa

PeakTuBEI B
XAMHYECKOE
obopynoBaHue




OCHOB TOJIOKUTEIILHOTO BBICKa3bIBAHUS,
SKCIEPUMEHTAIBHOM | OTHOIICHHS K YUUTBIBAIOUIHE, YTO
U MIPOEKTHOM LIKOJIE, TOHUMAaHUS MapTHEP 3HAET U BUJIUT,
JIeSITENLHOCTH HEOOXOTIMOCTH a 4TO HET;
yUeHUs, * 3aJ1aBaTh BOIPOCHI,
BBIPXXEHHOTO B * KOHTPOJIHPOBATH
npeodagaHuu JIeHiCTBUS TapTHEpA.
y4eOHo- ILYYA.
[MO3HABATEIBHBIX YMeHue:
MOTHBOB U * OCYILECTBIISITh aHAJIN3
MpeNOYTeHUN 00BEKTOB C
COLIATIBHOTO BBIJICTICHUEM
croco0a OleHKH CYILIECTBEHHBIX U
3HAHUK; HECYIIIECTBEHHBIX
2.DopMupoBaHue MIPU3HAKOB;
BBIPAKEHHOM * OCYIIECTBIIATH CHHTE3
YCTOMYMBOM yUEOHO-  KaK COCTaBIIEHUE
MO3HaBaTeIbHOU LIEJI0r0 U3 YacTeH.
MoruBalmu yuyeHus.  P.YVY]I,
Ymenust:
1. Ocy1ecTBIATh
HUTOT'OBBIN 1
MOIIar OBbIH KOHTPOJIb
0 PE3yNbTaTy;
2. AnekBaTHO
BOCIIPUHUMATH OLICHKY
YUUTEIS;
3. Paznuuath criocod u
pe3yNbTaT ACUCTBUS
61. | BBIOOp TEMBI MpoEKTa. VMenne Pa3BuBath K.YV,
[lmannupoBanue neATENbHOCTH. IUIaHUPOBATh CIIOCOOHOCTS K 1. Ymenue
COOCTBEHHYIO CaMOOLIeHKe Ha JIOrOBapuBaThCs U
SKCIEPUMEHTAIBHYIO | OCHOBE KPUTEpHUS MPUXOIHUTH K 00ILEMY
JeATeIbHOCTD , YCHICIIHOCTH PCHICHUIO B
YMEHHUE BBIIBUTATh y4aeOHOI COBMECTHOU
TUIIOTE3bI, CTABUTH NEATEIIbHOCTH ACATCIIBHOCTH,
MPOCKTHBIE 3a/1aUH. 2. YMeHue
MIPOIYKTUBHO

paspemaTs KOHPIUKTHI
Ha OCHOBE ydJeTa
MHTEPECOB U MO3ULIMH
BCEX €r0 YIaCTHHKOB
LYY,

1. YMeHue NpOBOANTH
CpaBHEHHE U
KIIaCCU(UKAIIHIO 110
3aJJaHHBIM KPHTECPHSIM;
2. @opMupoBaTh y
yJammxcs
TIpeICTaBIICHAE O




HOMEHKJIAType
HEOPTaHUIECKUX
COCTMHECHUH

P.YY /.

1. YMeHHe yIUTHIBATh
BEIJICIICHHBIC YIUTEIEM
OPHUCHTHUPHI ICHCTBHUS B
HOBOM y4eOHOM
Marepuale B
COTPYIHUYECTBE C

yUHUTENEM;
2. YMmeHue

TUTaHUPOBATh CBOU

JIeHCTBUS B

COOTBETCTBUH C

MOCTaBJICHHOM 3a1a4eit

U YCIIOBHSIMU €€

pea3aum.

62. | llogroroBka npoekta.Coop | Ywmenue 1. Pa3BuTHe K.YY/. PeakTuBbl 1
I/IH(bOpMaHI/H/I 110 )IaHHOﬁ NJIAaHUPOBATh BHyTpeHHei/'I 1. Ymenue: XUMHUYIECKOE
teme.MozaennpoBanue COOCTBEHHYIO TO3UIIMY IIKOJIbHUKA ~ * CTPOUTD MOHSITHBIC obopynoBaHue
IPOECKTHOU JESATENBHOCTH. SKCHEPUMEHTANBHYIO | Ha CaMOCTOSITeTIbHOE  JJIs IIapTHEpa

JACATCIIBHOCTD , IPOCKTUPOBAHUE BbICKa3bIBaHUs,
YMEHHE BBIIBUTaTh y4eOHoI YUHUTBIBAIOIINE, YTO
TUIIOTE3bl, CTABUTh JEATEbHOCTU MIapTHEP 3HAET U BUIUT,
IPOEKTHBIC 3aJ]a4H, 2. DopMHpOBaHHE a 4To HET;

cobupartb BBIPaKEHHON * 3a/1aBaTh BOIIPOCHI;
UH(POPMALHUIO U3 YCTOMUYMBON yueOHO-  * KOHTPOJIHPOBATh
Pa3ITUYHBIX MIO3HABATENbHON JeUCTBUS IapTHEpa.
HCTOYHUKOB, MOTHBALM YYEHUA ILYV .
AHAJIM3UPOBAaTh, Ymenue:
MOJEIHNPOBATH * OCYIIECTBIISITh AHAJIN3
IKCIIEPUMEHT 0OBEKTOB C

BBIJIEJIEHHEM
CYIIECTBEHHBIX 1
HECYIIECTBEHHBIX
TIPU3HAKOB;

* OCYILIECTBIISITH CHHTE3
KaK COCTaBJICHHE
LIEJI0r0 U3 YacTEM.
P.YVI.

YMmenus:

1. OcymmecTBIsATh
HWTOTOBBIN K
TIOIIATOBEI KOHTPOITb
0 PE3YINbTaTYy;

2. AnekBaTHO
BOCIIPHHUAMATH OIICHKY
VUUTEIIS;

3. Paznuyate criocob u




pe3ynbTaT IeicTBUs

63.

Brinonnenue Y4EOHBIX
MIPOEKTOB, OIBITHO-
9KCIIEPUMEHTAIbHBIX paboT.
IIpakTuyeckne padoTHl 1O
TeMaM MPOEKTOB Y4AIIMXCH

Wcnonp3oBanue
711abopaToOpHOTr0000PyY
JIOBAaHUS 1
CTEKJITHHOH TTOCY/IFI,
TIPOBE/ICHNE
SKCIICPUMEHTOB JJIS
JIOKa3aTelbCTBA
BBIJIBUTAEMBIX
TIPEATIONOKEHHI;
ONKCaHHE
PE3yaBTATOB 3TUX
pabor

K.YV].

1. Ymenne
JIOTOBapUBATHCS 1
MPUXOANTH K 00IIeMY
peIICHAIO B
COBMECTHOI
JIeATEILHOCTH,

2. YMmenue
MPOTYKTUBHO
pa3pemaTh KOHQJIAKTHI
Ha OCHOBE ydJeTa
WHTEPECOB M MO3HIIUI
BCEX €r0 YYaCTHHKOB
ILYVY].

1. ®opmupoBaTh
YMEHHE MPOBOTUTH
CpaBHEHHE U
Kaccu(UKaIHMIO 110
3aJJaHHBIM KPUTEPUSIM,;
2. ®opMupoBaTh y
ydaumxcs
MpeICTaBICHNE O
HOMEHKJIaType
HEOPTraHUYIECKUX
COEUHEHMI.

P.YVY/.

1. YMeHue yauThIBaTh
BbIJICIICHHBIE YIUTEIEM
OpPUEHTHPHI IEUCTBUS B
HOBOM Y4e€OHOM
MaTepHaie B
COTPYIHUYECTBE C
YUHUTEIEM;

2. YMmenue
TUTAHUPOBATH CBOH
IEUCTBUS B
COOTBETCTBHH C
IOCTaBJICHHOM
3a7a4ei U yCIOBUSIMU
ee peann3arum.

PeakTHBEI B
XUMHUYECKOE
obopynoBaHue

64.

IToaroroBka y4eOHBIX TPOSKTOB
K 3aluTe

PazBuBaTth
CIIOCOOHOCTD K
CaMOOILIEHKE Ha
OCHOBE KpHUTEpHs
YCIETTHOCTH
y4aeOHOH
NIESITENIBHOCTH

K.YV .

1. YMmenne
UCTIONIE30BATh PeYb IS
PET YIS CBOETO
JICUCTBUS,

2. AIEKBaTHO
WCIOJb30BATh PEUEBBIE
CpeJICTBA AJIsl pELICHUSI




pa3IHIHBIX
KOMMYHUKATHBHBIX
3a/1a4, CTPOUTH
MOHOJIOTHYECKOE
BBICKa3bIBaHKE, BIIAJCTh
JIMATOTHYSCKON
(hopmoii peun

P.YV].

Ymenne
CaMOCTOSTEILHO
aJIEKBaTHO OI[€HHUBATh
MPaBUIILHOCTh
BBITIOJIHEHMS JEHCTBUS
¥ BHOCHUTE
HEO0OXOIUMEIE
KOPPEKTHBHI B
HCITOJIHEHHE KaK I10
XOJly €ro peau3alyy,
TaK ¥ B KOHIIE
JIEWCTBUA.

ILYVY/.

‘YMeHue: oCyl1eCTBIATh
CpaBHEHHE U
KJ1accu(UKALHIO,
BBIOMpAs KpUTEPHH IS
YKa3aHHBIX JIOTHYECKIX

olepaLui;
CTPOMTB JIOTMYECKOE
paccyxaeHue
65. HpOMeH(yTOIIHaSI aTTecranus-. YMeHue oBiaaeHus ‘YMeHue olieHUTh K.YY].
3amuTa NpoeKTOB CBOM yueOHbIE 1. YmMeHue

HaBBIKaMH KOHTPOJIA
M OLIEHKH CBOEH
NEITENBHOCTH,
YMEHHUE MPEIBUACTh
BO3MO)KHBIE
MOCJIEICTBUS CBOUX
JNEeUCTBUN

JOCTHXKCHHA

UCIIOJIB30BaTh Pedb IS
PeTyISIun CBOETO
JIeHCTBYA,

2. AleKBaTHO
HCIIOJIb30BaTh PEUEBhIC
CpeACTBa IS PEIICHUS
Pa3IHIHBIX
KOMMYHUKATHBHBIX
3a/1a4, CTPOUTH
MOHOJIOTHYECKOE
BBICKa3bIBaHKE, BIAJCTh
JTUAJIOTHYECKON
(hopmoii pean

P.YV].

YMmenune
CaMOCTOSITEIILHO
aJIEKBAaTHO OLICHUBATh
MPaBUIIFHOCTh




BBITIOJIHCHUSI ICHCTBUS
Y BHOCHTB
HEOOXOIMMBIC
KOPPEKTHBHI B
UCIIOJTHEHHE KaK 110
X0y €ro pean3alny,
TaK ¥ B KOHIIE
TeHCTBUA.

ILYVY .

‘YMeHue: ocyliecTBIsATh
CpaBHCHHE U
KJIaCCU(DHUKAIIUIO,
BBIOMpPast KpUTEPUH JUTS
YKa3aHHBIX JIOTHUECKHX

orieparuii;
CTPOHUTH JIOTHIECKOE
paccyxIeHue
66.| [lonroroBka k ['MMA: pemenue VMeHue oBlaeHus ‘VYMeHUE OLEHUTh K.YY/. PeakTuBbl 1
HpaKTI/IKO OpI/IeHTI/IpOBaHHbIX HaBbIKaMH KOHTPOJIA CBOH y‘I66HI)Ie YMeHune XUMHUYECCKOEC
3a21aHI/H71 U OILIEHKU CBOEH JOCTHKEHUA CaMOCTOSATEILHO 060pyJIOBaHI/Ie
JACATCIIBHOCTH, OpraHu30BbIBATH
yMEHHE MPEABU/IETh y4eOHoe JefiCTBUE.
BO3MO)KHBIE ILYVY/.
MOCIIEICTBHS CBOMX Ymenne
JICUCTBUI npeoOpa3oBbIBaTh
uHpopmamio 3
OJIHOT'O BUJIA B IPYrOM.
P.YVY .
‘YMeHue cocTaBiIsiTh
TUIAH pelIeHHs
poOIeMBI
67.| llonroroBka xk ['MMA: permenue VMeHue oBlaJeHUs VMeHue OLeHUTh K.YV PeakTuBbl U
IIPAaKTUKO OPHUEHTHUPOBAHHBIX HaBBIKAMH KOHTPOJISI | CBOM y4cOHbIC Ymenue XUMHYECKOE
3aJlaHui M OLICHKH CBOCH JOCTHIKCHUS CaMOCTOSTETHHO obopynoBaHue
JCSITEILHOCTH, OpraHN30BBIBATH
yMEHHE MPEIABUCTh yueOHOe JeHCTBHE.
BO3MOXKHBIE ILYY .
MOCJIEACTBUSA CBOUX YMenune
JeUCTBHIA peoOpa3oBbIBaTh
WHPOPMAIIHIIO 3
OJIHOTO BU/IA B IPYTOM.
P.YV .
‘YMeHue cocTaBisiTh
TUIAH PeleHHs
poOIIeMBI
68.| O0o0OIIeHNEe, cuCTEMATH3AIUS U 1. 3aKperuieHue 1. YmeHne K.YY]. Pa6ora ¢
KOPPEKIIUA 3HAHUM yJalmxcs 3a 3HAHH U PACUCTHBIX | OPUEHTHPOBATHCS Ymenne TecTaMHu
Kypc «DKcIepuMeHTaIbHas HABBIKOB y4-Csl. Ha IOHMMaHUE CaMOCTOSTEIIFHO (uHAUBH
xumus-9y», 9 xmacc. 2. YMeHue periathb MIPUYHH ycIieXa B OpTaHI30BHIBATH yasbHbIE
TecTOBBIA KOHTPOJIb. THIIOBBIE IIPUMEPHI yueOHOi yueOHOe 3a/1aHwsT)




KOHTPOJIBHOU
paboThL

JACATCIIBHOCTH

B3aUMO/ICHCTBUC B
rpyre

ILYY /.

VYmenue:

* OCYILIECTBIISTH AaHAJIH3
00BEKTOB C
BBIJICIIEHAEM
CYIIICCTBEHHBIX U
HECYIICCTBCHHBIX
MIPU3HAKOB;

* OCYILIECTBIISATH CHHTE3
KakK COCTaBJICHHE
LIEJIOr'0 M3 YacTei.
P.YVY /.

Ymenus:

1. OcylIecTBIATh
HWTOTOBLIH K
MOIIArOBBIN KOHTPOJIb
0 pe3yNbTary;

2. AZIeKBaTHO
BOCIIPUHHUMATh OLIEHKY
YUHTES;

3. Paznuuats criocob u
pe3ysbTaT AeUCTBUS




	Рабочая программа составлена на основе следующих документов:
	Учебно-методическое обеспечение курса химии основной общеобразовательной школы
	Перечень доступных источников информации
	Цель и задачи
	1. СОДЕРЖАНИЕ ПРОГРАММЫ
	Раздел 1. Основы экспериментальной химии (22 ч)
	Раздел 2. Практикум по изучению газов: кислорода и водорода (7 ч)
	Раздел 3. Практикум по изучению свойств воды и растворов (9 ч)
	Лабораторный опыт № 26.«Определение температуры разложения кристаллогидрата»

	Раздел 4. Основы расчетной химии (4 ч)
	Раздел 5. Практикум по изучению свойств веществ основных классов неорганических соединений (12 ч)
	Раздел 5. Основы опытно-экспериментальной и проектной деятельности (16ч)
	Промежуточная аттестация. Защита проектов
	Тестовый контроль.
	Тематика опытно-экспериментальных и проектных работ с использованием оборудования центра «Точка роста»:


	СОДЕРЖАНИЕ ПРОГРАММЫ
	Введение в курс «Химия-9» (2 ч)
	Раздел 1. Многообразие химических реакций в экспериментальной химии (15ч)
	Тема 1. Классификация химических реакций (6 ч)
	Практическая работа №1. Изучение влияния условий проведения химической реакции на её скорость.
	Тема 2. Электролитическая диссоциация (9 ч)

	Тестовый контроль.
	Тема 3. Галогены (5 ч)
	Практическая работа № 3. Получение соляной кислоты и изучение её свойств.
	Тема 5. Азот и фосфор (9 ч)
	Тема 6. Углерод и кремний (8 ч, по планированию – 7 ч))
	Практическая работа №6. Получение оксида углерода (IV) и изучение его свойств. Распознавание карбонатов.
	Контрольная работа №2 по теме «Неметаллы».

	Тестовый контроль. (1)
	Промежуточная аттестация. Защита проектов
	Личностные результаты
	Метапредметные результаты
	Предметные результаты
	Обучающийся получит возможность научиться:

	Формы контроля
	Формирование ИКТ-компетентности обучающихся
	Формированиекомпетентности в области опытно-экспериментальной и проектной деятельности
	Учет результатов внеурочной деятельности
	Критерии оценки результатов освоения программы курса

	Формы результатов освоения программы внеурочной деятельности:

	3. КАЛЕНДАРНО-ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ
	КАЛЕНДАРНО-ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ

