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PABOYAS ITPOI'PAMMA
BHEYPOUYHOM /1eITeJIbHOCTH 110 XUMHUHU
14191 8-9 KJ1acCOB € UCNOJIBL30BAHUEM 000pyA0BaHusA HeHTpa «Touka pocTay»

Ha 06a3e wnentpa «Touka pocra» obecreunBaeTcs peanu3anus 00pa3oBaTEeNbHBIX IPOrpaMM  €CTECTBEHHOHAYYHOM M TEXHOJOTMYECKOH

HaMpaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C TPEOOBAHMAMHU 3aKOHOJIATEIbCTBA B chepe oOpazoBaHMs U C Yy4éToM pekoMeHpaanuii denepaabHOro
ornepaTopa y4yeOHOro npeamera «Xumus».

Pa6ouasn nporpaMma CoCTaBJI€Ha Ha OCHOBE CJICAYHOIIHUX TOKYMEHTOB:

DyHAaAMEHTAIBHOTO SiApa COAEpKaHUs 001Iero 0Opa3oBaHus U B COOTBETCTBUU C [ 0Cy1apCTBEHHBIM CTaHIAPTOM 00IIero oOpa3zoBanus (IIpHKa3
MunucrepcTBa 00pa3zoBanus i Hayku Poccuiickoit ®enepanunu ot 17.12.2010 r. Ne 1897).

Pabounx mporpamm. Ilpenmernas nuHuMs  yueOHukoB [.E.Pymutuca, @.I.Penpamana. 8-9 kmaccel: mocobue anst  yduTenei
obmeobpazoBaTenbHbIx opranm3anuii /H.H. I'apa. — 2 u3n., non. — Mocksa: [Ipocsenienne, 2013 r.

®denepanpHOro 3akoHa «O0 obOpazoBanuu B Poccuiickort deneparumy Ne273-D3 or 29 nexabps 2012.

[IpumepHoii TporpaMMbl  OCHOBHOTO 00mero oOpa3oBanuss mo xumum i 8-9 ximaccoB, pomymeHHas JlemaprameHTOM o00pa3oBaTeNbHBIX
IPOrpaMM U CTaHAAPTOB obmiero odpaszoanus MO PO.

®denepanbHOro MepeyHs y4eOHHKOB, PEKOMEHJIO0BAHHOTO (JIOMYIIEHHOr0) MUHHCTEPCTBOM o00pa3oBaHuss W Hayku P® K HCHONb30BaHUIO B
o0pazoBaTeIbHOM Iporecce B 00meo0pa3oBaTebHbIX yupekaeHusx Ha 2021-2022 yqaeOHbIii T/,

TpeboBanuii kK pe3yiabTaTaM OCHOBHOTO OOIIEro oOpa3oBaHWS, MPEICTABICHHBIX B (eAepalbHOM TOCYIapCTBEHHOM OOpa3oBaTEIbHOM CTaHAApTE
obmiero oOpa3oBaHUsl BTOPOTO MOKOJEHHSA. B HHMX TakKe yYWTBIBAIOTCS MIEH PAa3BUTHA U (OPMUPOBAHHS YHHBEPCATIHHBIX YYEOHBIX NEHCTBUH JUIS
OCHOBHOT'O 00IIIer0 00pa3oBaHUsI.

MeToauueckux peKOMEHIAIMi  MHHHCTEpCTBa TpocBemieHus Poccmiickoit ®enmepanmn 1o  «Peanmzanmuum  00pa3oBaTENBHBIX — IPOTpamMm
€CTECTBEHHOHAyYHOH M TEXHOJIOTMYECKOM HaNpaBIEHHOCTEH MO XUMHH C HCIIOJIB30BaHMEM 000pyaoBaHus meHTpa «Touka pocTa»(yTBep:KIeHbI
pacriopsbkeHueM MuHHcTepcTBa npocBenienns Poccuiickoit Menepannu ot 12 susaps 2021 r.Ne P-6).

OcHoBHO#1 oOpa3zoBarensHON mporpammbl MBOY COII Ne 17 um. U.JI.Ko3bipst moc. [aymsackoro Ha 2021-2022 y4eOHbIiA TO/I.

[TomoskeHust 0 CTPYKTYpE, MOPSAIKE pa3pabOTKU M yTBepxkaeHHH padounx mporpamm o ®I'OC, Ilpunoxenue Ne k mpukazsy MBOY COIIl Ne 17
uM. N.JI.Ko3eips noc. [laymsackoro ot 11 staBaps 2018 1. Ne 37.

Yyeonoro mmana MBOY COIII Ne 17 um. U. JI. Kosbips noc. [laymsackoro Ha 2021 — 2022 y4eOHbIi TO/.

YuyeOHO-MeTOIMYeCKOe olecleyeHHe KPYKKa XMMHH OCHOBHOH 0011e00pa30oBaTe/IbHOM HIKOJIbI

agkrowppE

Pymsutuc I'. E. Xumus: 8 ki1.: yue6. s obiieodpasosar. yupexaenuit / I'. E. Pymsutuc, ®@. I'. ®enpaman. — M.: TIpocseriienue.

Pymutuc I'. E. Xumus. 9 knacc. ®I'OC: yued. s odeobpasosar. yupexaenuii / I'. E. Pymsuruc, ©. I'. ®enpaman. — M.: TIpocsemenne, 2019.
Xumust: 8 KiI.: 2JIEKTPOHHOE MPUIIOKEHUE K YUeOHUKY.

Xumusi: 9 Ki.: 2JIEKTPOHHOE MPHUIIOKEHNUE K YUCOHHKY.

I'apa H. H. Xumus. Paboune nporpammer. [Ipeamernast nuaus yuyeOnukoB I, E. Pymsutuca, @. I'. ®enpamana. 8—9 knaccer / H. H. I'apa. — M..:
[Ipoceemenue.

Bboposckux T.A. Tectsl mo xumuu. A3oT u docdop. Yriepoa u kpemuuil. Meramibl.9 knacc: k yuebnuky I'. E. Pymsutuca, ®@. I'. denpamana



10.
11.
12.

13.

«Xumust. 9 xirace». ®I'OC (k HoBomy yueOHUKY) — M.: U3narenbctBo «OK3amen», 2017. — 111c. (Cepust «Y4eOHO-METONNYECKUN KOMILIEKT)).
Boposckux T.A. Tectsl mo xumuu. Knaccupukanuss XuMudeckux peaxiuil. XUMHUYeCKHe peaklUh B BOIHBIX pacTBopax. [amorensl. Kucnopox wu
cepa. 9 knacc: k yueObnuky I'. E. Pymsutuca, ®@. I'. @enpamana «Xumus. 9 xmace»y. @I'OC (k HoBoMy yueOHUKY) — M.: M3maTenscTBO «DK3aMEHY,
2017. - 109 c. (Cepust «Y4eOHO-METOIUYECKUI KOMIUIEKT).

I'abpycesa H. U. Xumus: pabouas terpans: 8 ki. / H. 1. I'abpyceBa. — M.: IIpocBerienue.

I'apa H. H. Xumus: 3agaunuk ¢ «momomraukom»: 8—9 xir. / H. H. T'apa, H. U. T'abpyceBa. — M.: IIpocBemienue.

Pamenxuit A. M. Xumusi: auaaktuueckuii Mmarepuair: 8—9 i / A. M. Pageukuii. — M.: [IpocBerenue.

I'apa H. H. Xumus. Ypoku: 8 k1. / H. H. Tapa. — M.: IIpocBeruenue.

bubnuorexa HaydHO- MOMYISPHBIX W3MAHUH IS TTOMYYEHHS TOTIOTHUTEIbHOW MH(GOPMAIIMH 110 TPeaAMETY (B KaOMHETe XMMUU U B IIKOJIBHOM
oubmoTeke).

DJEeKTpOHHBIE 00pa30BaTENbHBIE PECYPCHI.

Hepeqeﬂb AOCTYIIHBIX UCTOYHHUKOB I/IH(l)OpMaIII/II/I
B pasacic npeAcTaBjiCH CIMCOK KHUI' U CCBIJIOK Ha CaﬁTBI, B KOTOPBIX boitee HO,ZIpO6HO OCBCIICHBI PAa3JIMYHBIC ACIICKThI paCCMATPUBACMBIX

BOIIPOCOB. Hx moxHO PEKOMCHIOBATh KaK YYHTECIIIO, TaK U O6y‘{aeMBIM, IMPOABUBIIMM HMHTEPEC K H3y‘{aeMOI>'I TEME.
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Bacwises B.I1., Moposzosa P.II., Kouepruna JI. A.Ilpaktukym mo ananutudeckoid xumuu: Y4eO. nmocobue s By3oB.— M.: Xumus, 2000.— 328 c.
I'pocce 3., Baiicmantens X. Xumus 1iis mr00603HaTebHBIX. OCHOBBI XUMHUH U 3aHUMaTenbHbIe onbIThL.I JIP.1974.11ep.c nem.— JI.: Xumus, 1979.—
392 c.

Heprronei B. @.Mup Boger.— JI.: Henpa, 1979.— 254 c.

Kunmma J[. M. Obmas xumust. [Ipaktukym L-mukpo. PykoBoactBo mis crymentoB.— M.: MITY, 2006.— 322c.

Ucnonp3oBanme nudpoBeix madoparopuid mpu oOdydeHnn XuMuHu B cpeanei mkoie/ becnamos I1. U.[Jopodees M.B., XKwmn JI.M., 3umuna A.U.,
OpxekoBckuii [1.A.— M.: BUHOM. Jlaboparopus 3nanuii, 2014.— 229 c.

Kpucramnel. Kpucramiornaparel: Meronudeckue ykazanus K jgabopaTopHbiM padoram. Mudraxosa H.III., ITerpoBa T.H., Paxmarymmmna . @.—
Kazanp: Kazan. roc. rexnon.yu-1., 2006.— 24 c.

Jleercorn M.A.100 BOmpOCOB W OTBETOB IO XUMHHW: MaTepuaibl s MKOJIBHBIX pedeparoB, (paKyIbTaTHBHBIX 3aHSATHH M CEMUHApPOB: YUeOHOE
nocooue.— M.: «M3natenbetBo ACT»: «M3marensctBo AcTpensy, 2002.— 347 c.

Jleencon U. A. Xumundeckue peakuuu: TeroBoit a¢dekr, papHOBecue, ckopocTh.— M.: OO0 «M3marensctBo Actpens, 2002.— 192 c.

Jlypee 1O. 10. CnpaBouHuk 1o aHamuTH4eckod xumuu.— M.: Xumus, 1971.— C.71—89.

Hazaposa T.C., I'pabGenkuii A.A., JlabpoBa B. H. Xumundeckuii sxciepument B 1mkoie.— M.: [IpocBemienne, 1987.—240 c.

Heopraunueckas xumus: B 3 1./ [Tog pen. 0. JI.Tperbsikoa.T.1: OU3NKO-XUMHUYECKHE OCHOBHI HEOPTaHUYECKOH XUMHUU: YUECOHHK JJIS CTYII.
BbiciI. y4eO. 3aBeaenuii/M. E.Tamm, FO. 1. TpetbsikoB.— M.: U3natenbckuii ieHTp «Akamxemus», 2004.—240 c.

[TerpsinoB U. B. Camoe HeoObIKHOBEHHOE BemiecTBO B Mupe.— M.: [legaroruka, 1976.— 96 c.

CrpenbaukoBa JI. H. U3 gero Bcé cnenano? Pacckasml o BemectBe.— M.: Sy3za-mpecc.2011.— 208 c.

CycnennukoBa B.M, Kucenesa E. K. PykoBoicTBO MO MpUroTOBICHNUIO TUTPOBAaHHBIX pacTBopoB.— JI.: Xumms, 1967.— 139 c.

@apaneit M. Ucropus ceun: Ilep.c anrn./Ilog pen.b. B. HoBoxxunoBa.— M.: Hayka. ['maBHas pepakuust QpU3MKO-MaTeMaTHYECKOM

muteparypsl, 1980.— 128 c., un.— (bubanoreuka «KBaHT»)

Xomuenko ['.I1., CeBactesinoBa K. WM. OxucnutensHO-BOocCcTaHOBHUTENbHBIE peakuun.— M.: [IpocBemenue, 1989.— 141 c.

Ouuuknonenus s aereir. T.17.Xumus / Tnas.pen.B. A.Bononun, Bea.Hayu.pea.l.Jleencon.— M.: ABanta +, 2003.— 640 c.

OptumoJl.Bona: kHUTa 0 camMmoM Ba)kKHOM BemiecTBe B Mupe: nep.c ¢un.—M.: Komnac 'nx, 2019.— 153 c.

YeptkoB W.H., XKykos I1. H. XuMudeckuii SKCriepUMEHT ¢ MalbIMUA KonudecTBamMH peakTuBoB. M.: IIpocBemenue, 1989.— 191 c.



20. Caiir MI'Y. [Iporpamma kypca Xumuu Ui ydamuxcsi 8—9 kimaccoB o01eo0pa3oBaTebHON IIKOJIBL.
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

21. Caiir ®UIIN. OTkpbIThIii O0aHK 3aAaHUN U1 (OPMHUPOBAHUS €CTECTBEHHOHAYYHOH TPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

22. Caiit Enunas xomnexuus U poBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://school-collection.edu.ru/catalog.

23. Caiit ®enepanbHblii HEHTP UH(YOPMALIMOHHO-00Pa30BaTENbHBIX PECYPCOB.

http://fcior.edu.ru/

B o0ydenun xumun OONbIIOE 3HAYEHWE HMMEET HIKCHEPUMEHT. AHAIM3UpPysl pe3yabTaThl MPOBEACHHBIX OIBITOB, YyJalluecs YOEKIArOTCS B TOM,
YTO T€ WU WHBIE TEOPETUYECKHE IMPEICTABICHUS COOTBETCTBYIOT WM MPOTHBOPEYAT PEaTbHOCTU. TOJBKO OCYIIECTBISS XHUMHUYECKUH HSKCIEPHUMEHT
MOKHO TPOBEPUTH JOCTOBEPHOCTH MPOTHO30B, CIIEIAHHBIX HAa OCHOBAHMHM TEOPUHU. B Tmpoliecce HSKCIEPUMEHTAIbHONH pabOThl ydamuecs MpuoOpeTaroT
OIBIT TIO3HAHMS PEATbHOCTH, SBIIAIOMIMKACS BaXHBIM dTanoM (QOpPMHpPOBaHHMS y HHX YOEKICHHH, KOTOpPBIE, B CBOI OuYe€pellb, COCTaBISIOT OCHOBY
Hay4YHOT'O0 MHUPOBO33PEHUSI.

Brenpenne oGopymoBanus mudpoBoil maboparopun meHTpa «Todka pocTa» TMO3BOJMT KadyeCTBEHHO HW3MEHUTH MpOIecC OOYYCHUS XUMHH.
KonnuecTBeHHBIE AKCIIEPUMEHTHI TTO3BOJST IMOJYYaTh TOCTOBEPHYIO HH(DOPMAIMIO O MPOTEKAaHWU TeX WIM MHBIX XMMHUYECKUX TIpoIeccax, O CBOMCTBAax
BemiecTB. Ha OCHOBE TMONYYEHHBIX OKCIIEPUMEHTAIBHBIX JAaHHBIX OOydaeMbleé CMOTYT CaMOCTOSTENBHO JelaTh BBIBOIBI, 000OIIATH pPE3yNbTaTHI,
BBISIBJISTH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OYJEeT CITOCOOCTBOBATH MOBHINICHUI0O MOTUBAIIMHA OOYUEHUS IKOJIBHHUKOB.

Jlnst u3ydeHus npeaMera «XuMHs» Ha 3Tarne OCHOBHOTrO o0miero ooOpasoBanus orBoxutcs 140 yacos:

8 kmacc —70 gacos;

9 xiracc —70 yacoB (68 yacoB 1O MIIAHUPOBAHHMIO).

Hannas oOpa3oBaTenpHas MporpaMMa OOeCleuMBaeT YCBOCHHE YJAIIUMHCS BaXHEHIINX XMMUYECKHX 3aKOHOB, TEOPHH W TOHATHH; (GopMHUpyeT
MPEJCTaBJICHUE O POJIM XMMHUHU B OKPYXAIOIIEM MHpE W XH3HHU dejoBeKka. IIpum 3TOM OCHOBHOE BHUMaHHE YAEISIETCS CYIIHOCTH XUMHUYECKH X PEaKIMi U
METO/IaM MX OCYIIECTBJICHUSI.

OnHUM W3 OCHOBHBIX TNPHUHIMIIOB MOCTPOCHHUS IMPOTPaMMbl SBISETCS MPHHLOMI JOCTYIIHOCTH. OKCHEPUMEHTANbHbIE JaHHbBIC, IOJTy4YEeHHBIC
yYAIIUMHUCS TPHU BBHIMOJIHEHHUH KOJMYECTBEHHBIX OIBITOB, MO3BOJAIOT YYalIMMCS CaMOCTOSTENBHO JeNaTh BBIBOJBL, BBIABIATH 3aKOHOMEPHOCTH.
[Tonxonel, 3a0XKEHHBIE B COJACpPXKAHUE IMPOrpaMMbI Kypca, CO3Aal0T HEOOXOAWMBIEC YCIIOBHS JJIsi CHCTEMHOI'O YCBOGHHS YYal[UMHUCS OCHOB HAayKH, IS
obecrieueHUs] Pa3BUBAIOIIECTO M BOCIUTHIBAIOMIETO BO3JEHCTBHA OOY4YEeHHUS Ha JIMYHOCTH ydamierocs. DopmupyeMble 3HaHUS [ODKHBI CTaThb OCHOBOM
CHCTEMBI YOeXKIEHUH MIKOIbHUKA, IEHTPAJIBHBIM SIIPOM €ro HaydHOT0 MHPOBO33PEHUSI.

Ha ©0a3ze wnentpa «Touka pocra» obecrieunBaeTcss peanu3ans oOpa3oBaTeNbHBIX NPOrpaMM €CTECTBEHHOHAYYHOM M TEXHOJOTHYECKOU
HaNpaBJICHHOCTEH, pa3paOOTaHHBIX B COOTBETCTBUU C TPEOOBAHMIMHU 3aKOHOJIATEIbCTBA B chepe oOpazoBaHus W ¢ y4éToM pexoMmeHpaanuii dexepaabHOro
ornepaTopa y4yeOHOro npeamera «XuMus».

OOpa3oBaTenbHas MporpamMMa I03BOJIIET MHTETPHPOBATh peai3yeMble MOIXOIbl, CTPYKTYPY M COAEp)KaHUE IMPH OpTraHU3aliu OOy4EeHUS XUMHUH
B 8—9 Kkiaccax, BBICTPOEHHOM Ha 0a3e J11000ro u3 JA0CTYNHBIX y4eOHO-MeTonndeckux komriekcoB (YMK).

Hcnonb3oBanue obopynoBanus «Touka pocray mpu peanusanuu aanHod OIl mosBonsieT cozoams yciosusn:

— U pacllUupeHUs COAEp KaHMs HIKOJIBHOI'0 XMMHUYECKOro 00pa30BaHUS;
— JUIs TIOBBIILIEHUS MO3HABATENbHONM aKTMBHOCTH OOYYaIOIIMXCSI B €CTECTBEHHOHAYYHOU 00JIacTH;
— U pa3BUTHUS JIMYHOCTH peOEHKa B IMpolecce OOyYeHHs XMMHUH, €r0 CIOCOOHOCTEH, (OpMUPOBAHUS U YAOBIETBOPEHMS COLMAIBHO 3HAYMMBIX

MHTEPECOB U MOTPEOHOCTEH;


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

— Ui paboThl ¢ OJapE€HHBIMU IIKOJbHUKAMHU, OPTaHU3ALUU UX Pa3BUTHS B PAa3IMYHBIX 00JacTAX 0Opa3zoBaTeNbHOM, TBOPUECKOW NEATEIbHOCTH.

ean 1 3apaun

— Peanuzanus oCHOBHBIX 0011€00pa30BaTENbHBIX MPOrpaMM MO y4eOHBIM MpPEIMETaM €CTECTBEHHOHAYYHOH HANpaBlIEeHHOCTH, B TOM YHCJIE B paMKax
BHEYPOUYHOM J1€ATEIbHOCTH 00yYarOIINXCs;

— BBEJCHHUE COBPEMEHHBIX CPEACTB OOY4YeHHMs] M BOCHUTAHMS JUIsI H3y4eHHs (B TOM YHCJIE SKCIEPUMEHTAJIbHOI0) AUCHUUIUIMH (MOJIyJiei)
€CTECTBEHHOHAYYHON HAINpPaBICHHOCTH MPHU peaju3allii OCHOBHBIX 00IIe00pa30BaTENbHBIX MPOrpaMM M JOMOJHUTENBHBIX 00IIe00pa30BaTEIbHbBIX
Mporpamm, B TOM YHUCIIE JUIS PACIIUPEHHSI COACPKaHUsI YIeOHOro IpeaMeTa « X UMHUsD».

— BOBJICUEHHUE yJAIIUXCS B MPOCKTHYIO AEITEIHHOCTb.

IIpopunpHbiit  kOMIIIEKT oOopynoBaHus IeHTpa «Touka pocra» obecreunBaeT 3(GGEKTUBHOE IOCTHXKEHHE O00pa30BaTENbHBIX pPE3yJIbTaTOB
00y4JaroUMMHcs 10 IporpaMMaM €CTeCTBEHHOHAYYHOW HAINpaBICHHOCTH, BO3MOXKHOCTh YINIyOIEHHOrO M3Y4€HHs OTAEIbHBIX IIPEIMETOB, B TOM YHCIE
U1t GOPMHUPOBAHUS M300pETATENILCKOT0, KPEATUBHOI'O, KPUTUYECKOTO MBIIUICHHUS, Pa3BUTUS (PYHKIHOHAJIBHOM TI'PaMOTHOCTH Yy OOYyYaromuxcs, B TOM
YHCJIE €CTECTBEHHOHAYYHOU M MaTEMATUYECKOMU.

OKCHEpUMEHT SIBJISIETCS MCTOYHMKOM 3HAHMM M KPUTEpUEM HMX HCTUHHOCTH B Hayke. KOHIENIMs COBPEMEHHOro 0Opa3oBaHUS IOJPa3yMeBAET, YTO
B Y4€OHOM HKCIEPUMEHTE BEAYILYIO POJb JOJDKEH 3aHATh CaMOCTOSTEIbHBIN HCCIIEA0BATENbCKIM YIEHUYECKUN SKCTIEPHMEHT.

CoBpeMeHHBIE HKCHEPUMEHTAIBHBIE HCCIENOBAHUS 10 XMMHH YK€ TPYIHO NPEACTaBUTH 0O€3 HCHONb30BAHUS HE TOJBKO AaHAIOTOBBIX, HO H
nupOBBIX H3MEpUTENbHBIX NpubopoB. B ®denepansHom ['ocynapctBennom Ob6pasoBarensHoMm Cranpapre (PI'OC) mpomumcano, 4to OJHMM U3
YHHUBEPCAJIBbHBIX y4eOHBIX JACHCTBHH, MPUOOPETAEMbIX YJAIIUMUCS, JOJDKHO CTaTh YMEHHUE
«IPOBEJICHUS OIBITOB, NPOCTHIX IKCIEPUMEHTAIBHBIX HCCIEIOBAHUM, NPSAMBIX U KOCBEHHBIX HM3MEPEHHMH C HCIIOIb30BAaHMEM AHAJIOTOBBIX U IU(POB BIX
U3MEPHUTENIBHBIX PUOOPOBY.

Y4eOHBI JKCIIEPUMEHT TI0 XUMHH, NMPOBOIMMBIA Ha TPATUIIMOHHOM OOOpYIOBaHHMH, O3 TpHMEHEHWs UM(GPOBBIX JabopaTopuii, HE MOXKET
II03BOJIUTH B IOJTHOM Mepe PEeIInTb BCE 3a/laud B COBPEMEHHOM HIKOJIE. DTO CBSI3aHO C PSIIOM NPHUMH:

— TpaJULMOHHOE IIKOJIbHOE O0OpYyIOBaHME H3-32 OTrPAHUYEHHMS TEXHHUYECKUX BO3MOXHOCTEH HE TMO03BOJIAET IPOBOAUTH  MHOTUE

KOJIMYECTBEHHBIE UCCIIEI0BAHUS;
—  JJIMTENIbHOCTh IPOBEJECHUS XMMHUYECKUX HCCIIENOBAaHUN HE BCErJa COIIAacyeTcsl ¢ JUIMTEIbHOCThIO y4eOHBIX 3aHSTHI;
—  BO3MOXHOCTb IIPOBEJEHMS MHOIMX HCCIEIOBaHUN OrpaHUYMBAETCSA TPEOOBAHUSAMU TEXHUKH O€30MaCHOCTH U Jp.
Iludposas naGoparopus MOITHOCTHIO MEHSET METOAUKY M COJCp)KaHHE OSKCIEPUMEHTATbHOW JESTENbHOCTH U PELIaeT BBILICHEPEUNCICHHBIE
npobsembl. IIIpOoKHii CrIeKTp JaTYMKOB IO3BOJSIET YYAIMMCSl 3HAKOMUTBCA C IapaMeTpaMu XHMHUYECKOTO SKCIEpUMEHTa HE TOJIbKO Ha KaueCTBEHHOM,
HO M Ha KOJIMYECTBEHHOM ypoBHe. LludpoBas mabopaTopus mo3BosSeT BECTH AJIUTENbHBII IKCIEPUMEHT HaXe B OTCYTCTBUE OJKCIIEPUMEHTAaTropa, a
Y4acTOTa UX W3MEPEHUI HEMOABIACTHA YEI0BEYECKOMY BOCHPUSTHIO.
B mpouecce GhopMupoBaHUS SKCHEPHUMEHTAIBHBIX YMEHUI Y4EHUK 00ydaeTcs MpeIcTaBiIATh MH(GOPMAIMIO 00 MCCIEOBAaHMM B YETHIPEX BHUIAX:
— B BepOalbHOM: OMMCBHIBaTh SKCIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJEIb JKCIEPUMEHTa, (PUKCHPOBATh BHUMAaHHWE HAa U3MEPSIEMBIX BEIMYMHAX,
TEepPMHHOJIOTUH;

— B TaOJIMYHOM: 3alOJHATH TaONMIBl JAHHBIX, JEKAIIMX B OCHOBE IOCTPOCHMs TpaduKoB (MPH ITOM Yy Y4aIIUXCS BO3HHKAET MEPBUYHOE
MPEeACTAaBIEHUE O MacIuTabax BEJINYUH);

— B rpaguyeckoM: CTPOUTh Tpaduku MO TAOMMYHBIM JaHHBIM, YTO AAET BO3MOXKHOCTH IIEpeXoAa K BBIIBIDKEHMIO THIIOTE3 O XapakTepe
3aBUCHMOCTH MEXAY BEIMYMHAMHM (IIPH 3TOM YUYMTENb IOKa3bIBAa€T MPEHMYIIECTBO B BU3YalIM3allMM 3aBUCUMOCTEH MEXAy BEIHMYHHAMH,
HArJIAHOCTh 1 MHOTOMEPHOCTB);



— B BHUJIC MaTEeMAaTUYECKUX YPAaBHEHMIi: JaBaTh MAaT€MaTUYECKOE OMHCAaHWE B3aMMOCBS3U BEIMYHMH, MaTeMaTH4ecKoe 00oOIeHue.

[lepexon oT Kaxaoro sTama MpeacTaBieHUs WH(OpMAIMM 3aHMMAeT JOBOJBHO OONBIION MPOMEXYTOK BpeMeHH. B 7—8 kiaccax 3TOT mporecc
HEOOXOJMM, HO B CTaplIMX KJaccaX MOXXHO ObUIO ObI 3TO BpeMsi MOTpPATUTh Ha pelieHHe Oojiee Ba)KHBIX 3agad. B »ToMm 1uiane 1udpoBbie JabopaTopuu
CYIIECTBEHHO IKOHOMST BpeMs. OTO BpeMsi MOKHO mnoTparutb corijacHo @I'OC Ha (opmupoBaHHE HCCIEAOBATEIbCKUX YMEHHH ydaluxcs, KOTOpHIE
BBIPAXKAIOTCS B CICAYIOIINX JEHCTBUSX:

—  OmpeJeNeHue MmpodieMsl,

— IIOCTaHOBKA MCCIIEIOBATEIICKON 3a]aui;

—  TUIAHUPOBAHUE PEIIeHUs 3a/1a4H;

—  TIOCTpOEHHE MOjeNe;

—  BBIIBMIKCHHE THUIIOTE3;

—  DKCTepUMEHTaJbHAsI TIPOBEPKA THIIOTE3;

—  aHauu3 JAaHHBIX DKCTIEPUMEHTOB WJIM HaOJIIOICHMUIA;

—  ¢opmynrpoBaHUE BBHIBOJIOB.



1. COAEP/KAHUE INPOI'PAMMBI

BHeYpouHOii nesTeabHocTH «XUMMUSA» nas 8 knaccos (70 yacos)
€ HCNO0JIb30BAaHUEM 000pyA0BaHMSA HU(PPOBOIi 1adopaToOpuun
«Touyka pocra»

Paznes 1. OCHOBBI IKCTIEPUMEHTATBHOM XumMun (22 4)
XuMusl — HayKa dKCIEpUMEHTallbHas1. BBoaHBIM MHCTpyKTax 1o Th
Hemoncmpayuonnwtii sxkcnepumenm Ne 1.03HakomseHue ¢ 1a00paTopHbIM 000pyA0BaHUEM; IPUEMBI O€30ITACHONW PabOTHI C HUM.
Ilpakmuueckaa padoma Ne 1. ITpaBuna TexHUKH 06€30MacHOCTH MpHU paboTe ¢ J1abopaTOpHBIM 000pynoBaHueM. M3yueHne cTpoeHHs MjIaMeHu»
MeTo/pl TO3HAHUS B XUMUU. DKCTIEPUMEHTAIbHBIE OCHOBBI XUMHUH
Jlabopamopnuiii onetm Nel.PaccMOTpeHHE BEIIECTB C Pa3IMYHBIMU (DU3UYECKUMH CBOMCTBAMH (MeIb, JKEJIe30, IMHK, cepa, BOJA, XJIOPUI HATPHUs
Jlabopamopnuiii oneim Ne 2. «Jlo kakoW TemmepaTypbl MO)KHO HarpeTh BEIIECTBO?»
Jabopamopnotit onvim Ne3.VI3ydenue CBOMCTB BEIIECTB: HArPEBaHUE BOIbI, HarpeBaHue okcuaa kpemuus (1V).
Jlabopamopnuiii onvim Ne 4. «I3MepeHne TemnepaTypsl KMIIEHHs BOABI C TIOMOLIBbIO AATYMKA TEMIIEPATYPbl U TEPMOMETPAY
Jlabopamopnwtit oneim Ne 5.«OnpezeneHne TeMIeparypsl IIIABIEHUS U KPUCTAIUIM3ALNN METaJlIa
[lepBoHayambHBIE XUMUYECKUE MOHATUSA. UUCTHIE BEIIECTBA U CMECH
Jlabopamopnuiii onvim Ne6. ViccnenoBanue U3NYECKUX W XMMHYECKUX CBOWCTB TMPUPOIHBIX BEIIECTB (M3BECTHSIKOB).
Yucrsle BemecTBa 1 cMecH. CriocoObl pa3ieneHus cMeceil: [eiicTBre MarHuTOM, OTCTanBaHue, (QMIbTPOBAHKE, BBITAPUBAHUE, KPHUCTAIIIH3AINS,
JUCTUIUIALINS.
Jlabopamopnstit onvim Nel. Paznenenne cMecH eNe3HbIX OMIJIOK U CEPhI C TOMOIIbI0 MarHuTa.
Jlabopamopnuiii onvim Ne8.IIpuroroBiieHrE U pa3IeICHUE CMECH XKeJle3a U CEPhI, pa3JielieHne cMecd HeTH U BOIBI (PaCTUTEIILHOTO Macia U BOJIBI).
Ilpakmuueckasa paboma Ne 2. OBnasieHre HaBbIKAMH pa3AeiCHUs OJHOPOIHBIX M HEOJHOPOJHBIX CMECel: OTCTanBaHUe, (HIBTPOBAHHUE,
BBIMTAPUBAHNE, KPUCTAJUIN3AIUS, AUCTHIUIALUS (TIEPETOHKA).
dusnyeckre U XUMUYECKUE SIBICHHUS.
Jemoncmpayuonnwiii s3kcnepumenm Ne 2. «BolieneHre U MOTJOMIEHHE TEIUIA — MPU3HAK XUMHYECKONW PEaKIIUN»
Jlabopamopnwtit oneim Ne9.llpumeps! (u3nyeckux SBICHUI: cruOaHUE CTEKISIHHOM TPYOKH, KUIISIYEHHE BOJbBI, IUIAaBJIeHHE HapaduHa.
Jlabopamopusrit onetm Nel(.Ilpumepsl XUMHUYECKHX SIBIICHUM: TOPEHUE APEBECHHBI, B3aMMOJICHCTBUE Mpamopa C COJISHON KHCIOTOM.
ATOMBI U MOJIEKYJIbl, HOHBI. BemiecTBa MOJNIEKYISIPHOTO M HEMOJIEKYIISIPHOTO cTpoeHus. Kpucraminyeckue pereTky.
Jemoncmpayuonnwiii onvim Ne 3.«TemnepaTypa IUIaBJIeHHUS BEIIECTB C Pa3HBIMU TUMIAMH KPHCTALTHYECKUX PEIIETOK)
[IpocTbie 1 cokHBIE BenlecTBa. XUMUYECKHH 3JIeMeHT. XuMu4eckuil 3Hak. [IpocTeie BeniecTBa: MeTalibl U HEMETAIUIbI.
Jlabopamopnwtit onvim Ne 11. 3HakoMCTBO ¢ 00pa3liaMu MPOCTHIX BEIIECTB: METAIIOB U HeMeTaJu10B. OnucaHue CBOMCTB.
Jaboopamopnuiii oneym Nel2.W3ydeHne oOpa3lioB METANIOB U HEMETAIJIOB (Cephl, jKeJe3a, alloMUHUS, rpaduTta, MEAu U Ap.).
CrnoxHble BElIeCTBAa UX COCTaB U CBOWCTBA.
Jlabopamopnwtit oneim Ne 13. 3HaKOMCTBO ¢ 00pa3laMu CIIOXKHBIX BEIIECTB, MUHEPAIOB U TOPHBIX 1mopoj. OnucaHue CBOMCTB.
Jemoncmpayuonnwtit 3kcnepumenm Ne 4. «PasznoxeHue Boibl JIEKTPUUECKUM TOKOM»
Jlabopamopuustit oneim Nel4.VlcibpiTaHue TBEPAOCTH BEMIECTB C MOMOIIBIO Koyutekiuu «lllkana TBepmocTu».
®dopmyIbl CIOKHBIX BemlecTB. KauecTBEHHBIN U KOJMYECTBEHHBIM COCTAaB BELIECTBA.
Jemoncmpayuonnsiii I3xkcnepumenm Ne 5. «Paznoxxenne ocHoBHOro kapoonara memu (I1) (Mamaxura)y»
®opmynbl CI0XKHBIX BemecTB. KauecTBeHHBIH M KOMMUYECTBEHHBIH cOocTaB BeulecTBa. Ha3BaHMS CIOXHBIX BelleCTB. PeakTHBBI. DTHUKETKH.
['pynmbl XxpaHeHUs: peakTUBOB. Y CIIOBUSI XPAHEHHUS U UCIOIb30BAHMUS.



3aKOH COXpaHEHHsI MacChl BEILECTB.

Jemoncmpayuonunstii Ixcnepumenm Ne 6.«3aKOH COXPAHEHHUS MACCHl BEIIECTBY

XUMHUYECKUE TPEeBPALLCHUs. XUMUYECKUE PEAKIUH.

Jlabopamopuuwiit oneim Nel5.11pu3Haku NpOTEKaHUSI XUMAYECKUX PEAKIUI: HArPEBaHUE MEIHOM MTPOBOJIOKH; B3aUMOJIEHCTBHE PacTBOPOB €IKOTO
HaTpa U XJIOpUIa MEAU; B3aUMOJICHCTBIE PACTBOPOB YKCYCHOM KHCIIOTHI U TUpOKapOOHATa HATPHS.

XUMUYECKHE YpaBHEHUs. BBINOIHEHNE TPEHUPOBOUHBIX YIIPA>KHEHUI 110 COCTABICHUIO YPABHEHUM XUMUYECKHUX PEaKLUN

TUnbl XUMUUYECKUX pEaKLHi

Jlabopamopnuiii onvim Nel6.Turibl XUMHUECKUX peakiuii: paznoxkenue ruapokcuaa meau (II); B3aumozeiicTBue xenesza ¢ paCTBOPOM XJIOPHIA MEU
(1), B3aumoneiictBue okcuaa memu (I1) ¢ pacTBOPOM COJSIHON KHCITOTHI.

Iloaroroska x I'MA, BIIP.

Tecmoegviii konmponw. «OCHOBBI IKCIIEPUMEHTAIBHON XUMHUN.

Paznen 2. [IpakTHKYM [0 W3Y4Y€eHHIO ra30B: KHCJI0Poaa u Boaopoaa (7 1)

Kucnopon. Peaknuu, ucnonb3yemsle Ui NOIY4EeHUsI KHCIOpojaa B abopaTopun

Hemoncmpayuonnwiii s3kcnepumenm Ne 7. «[lonyuenne u coOupanue KUCIOpoaa B 1a00OpaTOpuu M 3alOJHEHHUE MM Ta30MeTpay
Xumudeckre cBoicTBa Kuciopoaa. OKCHIbI.

Jlabopamopnuiii oneim Nel7.«I'openne cepbl u dochopa Ha BO3ayXe U B KUCIOPOICH

Jlabopamopuwiit oneim Nel8.«'opeHue >xene3a, Meau, MarHusi Ha BO3AYXE U B KUCIOPOJE»

Jlabopamopnuiii oneim Nel9. Paccmorpenne obpasiioB okcuoB (yraepona (IV), Bomopona, docdopa, meau, KambIus, sxene3a, KpeMHHUS).
IToaroroska x I' 1A, BIIP

Bosgyx u ero cocras.

Jemoncmpayuonnwiii y3kcnepumenm Ne 8. «OnpeneneHne coctaBa BO3ILyXa»

Bonopon. ITonyuenune Bogopoma. Mepbl 6e3omacHocTH mpu padote ¢ Bogoponaom. IIpoBepka Ha yuctoTy. ['pemyunii ras.
Jemoncmpayuonnwiii sxcnepumenm Ne 9. «Ilonydaenue u cobupanue Bogopoaa B nadoparopun. OnbitT KaBenanmia»

XuMu4ecKkue cBoicTBa Bogopoaa. Ilpumenenue.

Hemoncmpayuonnwiii sxcnepumenm Ne 10.«Ilonyaenne Bogopona peaxkiyend alloOMUHHIS CO CMECHIO cyab(haTa MEAX U XJIOpUAa HATPHSI»
Jemoncmpayuonnwtii sxcnepumenm Ne 11.«3aHuMaTeNbHbIE ONBITH C BOJOPOAOM: JIeTaronlasi 0aHKa, B3pbIBAIOIIMECS ITy3bIPH, JIETAIOIINE MbIIIbHBIE
LIapUKH.

Tecmogwuii Konmpoaw. «lIpakTUKyM IO M3YyYEHUIO Ta30B: KUCIOPOAA U BOAOPOAAN.

Paznen 3. IlpakTHKYM 10 M3y4YE€HHIO CBOIMCTB BOIbI M pacTBOpoB (9 1)

Bopa. Metoapsl onpezeneHusi coctaBa BOJbl - aHAJIU3 U CUHTES.

Jaoopamopnuiii onvim Ne 20.«OnpeneneHre BOAONPOBOJAHON U JUCTUIUIMPOBAHHON BOJBI»

®duznyeckre 1 XMMUYECKUE CBOMCTBA BOBI.

Jabopamopnuuii oneim Ne21.Oxkpacka UHIMKAaTOPOB B HEUTpalIbHOM cpefe

Jaboopamopnuiii onvim Ne22.CpaBHeHre npod BOJBI: BOAOIPOBOAHOM, U3 TOPOJCKOTO OTKPHITOI'O BOJOEMA.
Bona — pactBoputens. PacTBopsl.

Jadopamopnuii onvim Ne 23. «3yyeHre 3aBUCUIMOCTH PaCTBOPUMOCTH BEIIECTBA OT TEMIIEPATyph»
HacpienHble 1 HEHACHIILEHHBIE PACTBOPBHI.

Jlabopamopnuiii onvim Ne 24. «Habnrodenue 3a pocmom Kpucmaninoe)



Jlabopamopmuwtit onvim Ne 25. «Ilepecviuwennviit pacmeopy

Ilpakmuueckasn paboma Ne 3 «Onpedenenue KOHUESHMPAUUU 6EUIECHE KOLOPUMEMPUUECKUM MEMO00M HO KATUOPOBOUHOMY ZpAPUKY»
Kpucrannoruapatsl.

Jlabopamopustit oneim Ne 26.«OnpedeneHue memnepamypuvl paziodceHus KpPUCMAnoZuopama,

IloaroroBka k I'NMA, BIIP

Tecmoeguviii konmpons: «lIpakTUKyM 110 U3y4EHHUIO CBOICTB BOIBI U PACTBOPOBY.

Paznes 4. OcHoBbI pacueTHO# xumun (4 1)

Monb — enuHMIIA KOJMYECTBa BemlecTBa. MonsgpHast Macca. BelurciieHus Mo XUMHUYECKUM YPaBHEHHSIM.

3akoHn ABoranpo. MomspHsiii 00beM ra3oB. OTHOCHTEIbHAS TIIIOTHOCTH T'a30B.

O06paboTKa SKCIEPUMEHTAIBHBIX JAHHBIX C MCIOJb30BaHUEM LU(ppoBoi naboparopun «Touka pocray.Urenue rpadukos, auarpamm

Paznen 5. [IpakTHKYM M0 M3YyYeHHIO CBOICTB BeleCTB OCHOBHBIX KJIACCOB HeOpPraHHYecKux coequHenuii (12 1)

Oxcuppl: knaccuukamnms, HOMEHKIIATypa, CBOWCTBA, MOJNyY€HUE, TPUMEHEHHE.

Jlabopamopnuiii onvim Ne27. HaOnroneHne pacTBOPUMOCTH OKCHJIOB alTFOMUHUS, HATPUS, KATBIIAS U MEIH B BOJIE.

Jlabopamopuusiit oneim Ne28.Onipenenenrie KUCIOTHOCTU-OCHOBHOCTH CPEJIbI OTYUYEHHBIX PACTBOPOB € MOMOIIBIO HHANKATOPA.
Jlabopamopuuwiit onvrm Ne29. [lonydyeHune yriieKucioro raa u B3aMMOJIEHCTBUE €0 ¢ M3BECTKOBOW BOJIOM.

I'mapoxcuapl. OcHOBaHUS: KiIacCH(UKAIMsI, HOMEHKIATypa, MOJydeHue.

Jlabopamopnutii onvim Ne3(.B3anmosneiicTBre OKCHIOB KaibIus u pocdopa ¢ BOoH, OnpeeieHne Xapakrepa 00pa3oBaBIIeTocs THAPOKCHIA C
MTOMOIIIBIO MHAMKATOPA.

Jabopamopnuiii oneim Ne 31.«Onpenencane pH pa3nuaHbIx cpem»

Ilpakmuueckaa paboma Ne 4 «Onpenenenne pH pacTBOpOB KUCIIOT W IIEIOYCH»

XUMHYECKHE CBOMCTBA OCHOBaHMM. Peaknus Helitpanuzanuu. OKpacka MHAMKATOPOB B IIEIIOYHONW M HEUTpanbHOUM cpenax. [[puMeHeHne OCHOBaHUHU.
Jlabopamopuuiii onvim Ne 32.«Peakiys HEHTpaIu3aumy.

Jemoncmpayuonnwiii 3kcnepumenm Ne 12.«OcnoBanus. TemnoBoil 3ddext peaknuu rupokcuaa HATPHUsS C YIJIEKUCIBIM Ta30M»
Jlabopamopustit oneim Ne33.B3auMonelicTBre pacTBOPOB KHUCIOT CO MIETOYAMH.

Jadopamopuotii oneim Ne34.IlonydeHue HepacTBOPUMBIX OCHOBAHUI M HCCIICIOBaHME MX CBOMCTB (Ha mpumepe ruapokcuna memau (I1)).
AmdoTepHBIe OKCUIBI U THAPOKCHUIBI.

Jlabopamopnutii onvim Ne35.11onydeHrne aMm(pOTEPHBIX OCHOBAaHUH U MCCIIEOBAaHUE UX CBOMCTB (Ha mpuMmepe ruapokcuaa iuaka (11)).
Kucnorel. Cocras. Knaccudukarus. Homenkinarypa. [Tonydenne Kucior.

XHUMHUYECKUE CBOMCTBA KUCIIOT

Jabopamopnuuii oneim Ne36.B3zaumoneiicTBre MeTauIoB (MarHus, IMHKA, jKeJIe3a, MEAM) C pacTBOpaMH KHUCIOT.

Jaboopamopnuui onvim Ne37.BzaumoneiictBue okcuga meau (II) m okcuna muHKa ¢ pacTBOPOM CEPHOM KHUCIOTHI.

Jlabdopamopnuii onvim Ne38. B3auMoneiicTBHE pacTBOPOB KHUCIOT C HEPACTBOPUMBIMU OCHOBAHHUSMHU.

Comu. Knaccudukanus. Homenknatypa. CrocoObl mosydeHust conei

Ilpakmuueckaa paboma Ne 5. «[lonmydyeHne MeIHOTO KyImopoca

CaoiicTBa coneil. I'eHeTHueckas CBA3b MEXAY OCHOBHBIMH KJIaCCaMH HEOPTaHMUYECKUX COEeIUHEHUI

IIpakTHyeckas padora Ne6.Pemenue skcrnepruMeHTaNbHbBIX 3a/1a4 10 TeMe «[IpakTHKyM MO M3Y4EeHHIO CBOMCTB BEILECTB OCHOBHBIX KIJIACCOB
HEOPTraHWYECKUX COEIUHEHUN»



IloaroroBka k I'MA, BIIP
Tecmoesotit konmponwv: «IIpakTUKYM O U3YYEHUIO CBOMCTB BEMIECTB OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCIUHEHUN.

Pa3nen 5. OcHOBBI ONBITHO-3KCIEPUMEHTAJIBLHOH M NMPOEKTHOM JAesiTeibHOCTH (164)

TexHuka 6e30MaCHOCTH NPHU BBINOJHEHUH CAMOCTOSITENbHBIX ONBITOB M 3KCIIEPUMEHTOB B JIOMAIIHUX YCIOBMSX M C MCIOIb30BaHMEM O00OpPYHOBaHUS
XUMHYECKOH J1ab0opaTOpHH.

IIpakTnueckast padora Ne7. OGparieHue co CTekI0M (crubanue CTeKIIHHOW TpyOKH, U3rOTOBJIEHUE: TUIIETKH; KAIWIISPOB; IPOCTEHIIINX Y3JI0B;
IpoCTEeHIINX MPUOOPOB)

XMMUYECKUI aHaIW3: KAYECTBEHHBIM U KOJIUYECTBEHHBIN

Teopernueckre OCHOBBI ONBITHO-3KCIIEPUMEHTAIILHON U IPOEKTHON AEATEIbHOCTH.

Br10op Temsl mpoekTa. [InmanupoBanue nesTeIbHOCTH.

ITonroroska npoekra. Co0p HHPOPMAIMHK 110 JaHHOM Teme. MoaenpoBaHue MPOEKTHOM AeATeTbHOCTH.

BrinonHenne y4eOHbIX MPOEKTOB, ONMBITHO-IKCIEPUMEHTAIBHBIX paboT.

IIpakTnyeckue padorsl Ne§-12 no TemMaM NPOEKTOB yJaIIUXCS

IToaroroBka y4eOHBIX MPOEKTOB K 3aIIUTE

IIpomesxyTouHasi arrecranusi. 3alMTAa MPOEKTOB

ITonroroska k 'MA, BIIP: pemenne npakTuko OpMeHTUPOBAHHBIX 33 JaHUI

ITonroroska k I'MA, BIIP: pemieHne npakTUKO OpUEHTHUPOBAHHBIX 3aJaHHUU

O06o0mmeHne, cucTeMaTH3aIusl U KOPPEKIHUS 3HAHUN yJaITuXxcs

TecToBbIiI KOHTPOJIb.

Temamuka onvimHo-IKCHEPUMEHM ATILHBIX U NPOCKMHBIX PAOOM C UCNONb308aAHUEM 000pYOoeanun yenmpa « Touka pocmay:
1. DkcnepTH3a MPOMYKTOB MUTAHHS MO YIaKOBKE.

2. OnpenesneHne KavyecTBa BOJONPOBOAHONW BOJIBL.

3. OmpenesnieHre CBOWMCTB BOJONPOBOJHON ¥ JWCTU/UTMPOBAHHOW BOJIBI.

4. KuciotHocTh aTMOC(HEpHBIX OCAIKOB.

5. [Nony4yeHnne kpuCTaIIOrHAPaTa MEJHOTO KYIIOpOCa.

6.Habnroenue 3a pocTOM KpHCTAJLIOB.

7. ITonydyeHue MepechIIEeHHBIX PacTBOPOB.

8. Onpenenenue TeMnepaTypbl pa3iokKeHUs! KPUCTAJUIOTUAPATA.

9. OnpeneneHne KUCIOTHOCTH TOYBHI.

10. M3y4eHue mIeNIOYHOCTH Pa3IMYHbIX COPTOB MbBUIA U MOIOUIMX CPEICTB.

11. lanukaTopHbIe CBOMCTBA Pa3IMYHBIX PACTEHUH M 1IBETOB (C ompezeneHueM pH pacTBOpoB).

12. Onpenenenune kayecTBa xyieOONMEKapHOH MYKH U Xijeoa.

13. Ompenenenue kayecTBa KHUCIOMOJIOYHBIX MPOIYKTOB.

14. Omnpenenenue 3aBUCUMOCTH W3MEHEHHUs pH 1ENbHOro M MacTepru30BaHHOTO MOJOKA OT CPOKOB XPAaHEHUS.
15. Ouwnctka BOABI NEPETOHKOM.

16. Ouuctka BOABI OT 3arpsi3HEHUIA.

17. IlpuroroBieHre MOYBEHHOM BBITSDKKH U ompenenenue ee pH.



18. Ompenenenue cTeneHu 3acONEHHOCTH TOYBBHI.

19. KonuyecTBeHHOE oOMNpeAeseHHe 3arpsI3HEHHOCTH BEIIECTBA.

20. Ompenenenne maccol okcuaa menu (1), ooHapyxenue okcuaa yriaepoaa (IV) u Bomsl, monydaeMbIX IPU Pa3ioKEHUH OCHOBHOIO KapOOHATa MeTH
(Manmaxura).

21. Tlonmyuenue, coOupanue U HAEHTU(UKALKA ra30B (BOAOPOAA, KUCIOPOJa, YTIEKUCIOro ra3a, aMMHaKa), MOHTaX COOTBETCTBYIOUIMX MPHOOPOB.

IIpumeyanue: >KelNTBIM MapKepoM BBIICIEHO conep:kaHue I[IpuMmepHON HporpaMMmbl, NPEUIOKEHHOM B METOOUYECKMX PEKOMEHJALUN MHHHCTEPCTBA
npocsenienus Poccuiickoit @enepanuu no «Peanmuzanuu oOpa3oBaTeNbHBIX MPOrpaMM €CTECTBEHHOHAYYHOM M TEXHOJIIOTMYECKOW HaIpaBlIeHHOCTEH 1o
XMMHUHU C HUCHOJIb30BaHHEM o00opynoBaHus neHTpa «Touka pocTta» (yTBEpKIEHBI pacnopsbkeHMeM MuHucreperBa npocsenieHuss Poccuiickoit denepanun
ot 12 suBaps 2021 r.Ne P-6).



COIEPKAHUE ITPOI'PAMMDbI

BHeypo4HOii aeaTeabHocTH «XUMMUSA» nis 9 kinacca (70 yacos, 110 ni1aHMpoBaHUIO — 68 1)

¢ HCIOJIb30BaHMEM 00opyaoBaHus uMdposoi JJadbopaTropun
«Touyka pocra»

Beenenue (2 1)
Bsoouwiii uncmpyxmaoic no Th. Xumus — HayKa SKCIIEpUMEHTaIbHAs.
Hemoncmpayuonnotit sxcnepumenm Ne 1. O3naxomnenue c 1a60pamopHovim 060pyoosanuem; npuémol 6€30RACHON pabomsl ¢ HUM.

BXOI[HOC TCCTUPOBAHUC 1TO TCOPETUYCCKHUM U IMPAKTUUCCKUM 3HAHUAM 3a 8 xiacc

Pa3znen 1. MHoroo6pa3ue XuMH4YeCKMX peakiuii B IKCNePpUMEeHTAIbHOI xumuu (154)

Tema 1. Knaccupurkayus xumuuecxkux peaxyuit (6 u)

Krnaccudukamuss XUMHYECKUX pEakui, peakluyd COCIWHEHUS, Ppas3lIoKEHHs, 3amemieHus, oOMeHa. OKHCIHUTENHHO - BOCCTAaHOBHUTEIHHBIC PEAKIIHH.
Okucnutenb, BOCCTAHOBHUTEINb, MPOLIECCHl OKUCIEHUSI, BOcCTaHOBNeHUs. COCTaBIIEHHE YPAaBHEHWUW OKHCIUTENBHO - BOCCTAaHOBHUTENBHBIX PEaKUUi C
MTOMOIIBIO METO/Ia JIEKTPOHHOTO OasiaHca.

TeroBbie 3(h(PEKTHI XUMUIECKUX peaKIuid. DK30TEPMUYECKHE W DHIOTEPMHUYECKHAE PEAKIIHH.

Tepmoxumunueckue  ypaBHeHHUS. CKOPOCTb XUMHUECKUX peakuuii. DaKkTopsl, BIMSIOIIME HA CKOPOCTh XMMHUUYECKUX peakuuil. [lepBoHavanbHbIe
MPEJICTABICHUS O KaTaJu3e.

Jlemoncmpayuu.,/lemoncmpayus onvlmos, BbIACHAWUX 3A8UCUMOCHL CKOPOCMU XUMUYECKUX PeaKyull om pasiudHblX (akmopos.

Tabnuyvr «Obpamumsle peakyuuy, «Xumuyeckoe pasrosecuey, « CKOpocms Xumuueckol peakyuuy.

Pacuemnvle 3a0auu. Pacuemvi no mepmoxumuyeckum ypasHeHUsM.

Ilpakmuueckan paboma Nel. Hiyuenue enuanus yciosuil npoeedeHuUss XUMUUECKOU Peakyuu Ha eé cKOpoCHib.

Oo6patumble peakuu. [loHATHE 0 XUMUYECKOM PABHOBECHHU.

Tema 2. Inexkmponumuueckasn ouccoyuayus (9 )

XHMUYECKHE peaKuu, UIyLII1e B BOJHBIX PaCTBOpPAX. DJIEKTPOIUTHI U HEINEKTpoauThl. Monbl. Katnonsl n aHnoOHBL. ['HapaTHas Teopust pacTBOPOB.
DJEKTPONUTUYECKAs AUCCOIUALNS KUCIIOT, OCHOBaHUH, coseil. Citabble M CHIIbHBIC 3JIEKTPOaUThl. CTeneHb aucconnaniu. Peakiuu nonHoro oOMeHa.
VYcnoBus mpoTeKaHus peakiuii oOMeHa 10 KOHIa. XMMUYEeCKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPTaHMUECKUX COSANHEHHH B CBETE MPEeCTaBiIe HUil 00
AEKTPOJIUTHYECKON TUCCOLUMAUU U OKUCIUTEIbHO — BOCCTAHOBUTENIBHBIX PEaKIUAX.

[TonsiTHE O TMAPONIN3E COJIEH.

Pacuémui no ypasnenusm xum. peaxyuil, eciu 0OHO U3 6ewecms 0aHO 6 U3oblmKe.

Jlemoncmpayuu. Hcnvimanue pacmeopog eewyecme Ha 31eKmpudecKyro npo8oouMocmy. Jleudcenue UoHO8 8 NeKmpuieckom noJe.
Jlabopamopnvle onvimel. Peakyuu oOMena mexcoy pacmeopamiu 1eKmpoaumos.

Ilpakmuueckaa padboma Ne2. Pewienue sxcnepumenmanvuuix 3a0au no meme «Ceoiicmea Kuciom, 0CHOBAHUN U colell KAK INeKmpPOoaumoe.
TecToBBI KOHTPOJIb.

Paznen 2. [IpakTuKyM 10 M3y4YeHHIO CBOWCTB MPOCTHIX BEIIECTB: HEMETAIIOB H METAJLIOB, UX coequHeHui (394)
Tema 3. I'anozenwt (5 u)
Hemeramnsl. 'anorensl. IlonoxkeHnue B NEPUOAUYECKON CHUCTEME XMMHUYECKUX IJIEMEHTOB, CTPOCHHE MX aToMOB. HaxoxzaeHue B mpupoze.



dusnyeckre U XUMHYECKHE CBOMCTBAa ranoreHoB. [lomyueHue M TNpUMEHEHHE TalloreHoB. XJjop. Pu3nmyeckhe U XHMUYECKHE CBOMCTBa XJopa.
[Ipumenenne xmnopa. Xiopoonopor. Puznueckue cpoiictBa. Ilomydenne. ConsgHass kucinora u ee conu. KadecTBeHHas peakuusi Ha XJIOpUJ — HOHBL
Pacno3naBanue xnopu0B, OpOMUIOB, HOAUIOB.

Hemoncmpayuu. @usuueckue ceoticmea eanocenos. Ilonyuenue x10posodopoda u pacmeopenue e2o 8 00e.

Jlabopamopuvie onvimul. Pacnoznasanue conasnou Kuciomol, Xa0puoos, 6pomuoos, uooudos u 1iood.

Ilpakmuueckan pabomaNe 3. I[lonyuenue conanoi Kuciomeol u uzyuenue eé ceoicma.

Tema 4. Kucnopoo u cepa (8 u)
Kucnopon u cepa. [lonoxeHnue B NMEpUOANYECKON CHCTEME XHMHUYECKHX JJIEMEHTOB, CTpoeHHe uX atomoB. Cepa. Asutorpomus cepbl. Pu3uueck ue u

xumuyeckue cpoiictBa. Haxoxzaenue B npupone. Ilpumenenue cepol. CepoBogopoa. CepoBogopojHas Kuciiota u ee conu. KauecTBeHHas peakuusi Ha
cynbdua- nonst. Oxcup cepsi (1V).

CepHast kuciora. XUMHYECKHE CBOMCTBAa pa30aBICHHOM M KOHIICHTPHPOBAHHOW cepHOil kuciaoThl. KauecTBeHHas peakiuss Ha Cynb(ar- HOHBI.
XMMUYECKHE PeaKlny, JISKAIUe B OCHOBE IMOJIYYEHHsI CEPHOM KHCIIOTHI B MMPOMBIIUICHHOCTH. [IpuMeHeHne CepHOI KUCIOTHI.

Jlemoncmpayuu. Anromponus Kuciopooa u cepuvl. 3HAKOMCMB0O ¢ 00pA3YAMU NPUPOOHBIX CYIbPUO08, CcyIbhamos.

Jlabopamopuvie onvimol. Pacnosnasanue cynvguo-, cyrvgpum- u cynvgpam-uonos 8 pacmeope

Ilpakmuyeckasn paboma. Pewenue sxcnepumenmanvuvix 3a0au no meme «Kuciopoo u cepay.

Tema 5. A3om u ¢hocghop (9 u)
Asor u dochop. IonokeHne B MEPHOIUUESCKON CHCTEME XUMHUYECKHX JJIEMEHTOB, CTPOCHHE MX aTOMOB. A30T, (DHU3MUYCCKHE W XUMHYECKHE CBOW CTBa,

nojgyueHue u npuMmeHenue. Kpyroopor asora B mpupone. AMmuak. dusnueckne M XMMHUYECKUE CBOKICTBA, MoilydeHue, npuMeHeHue. Coau aMM OHHSA.
A3oTHas kuciaoTa W ee cBoicTBa. OKHCIMTENbHBIE CBOMCTBA a30THOW KHUCIOTHI. [lomydeHne a30THOW KHCIOTHI B J1aboparopuu. XUMHYECKHE pPEaKInu,
JIeKalye B OCHOBE MOJTYYeHUS a30THOM KHCIOTHI B poMbInuieHHOCTH. [Ipumenenne. Comu. A30THBIE ynoOpeHus.

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

Hemoncmpayuu. Ilonyuenue ammuara u e2o pacmeopetue 6 6ooe. O3HaKomaeHue ¢ 00payamu npupoOHbIX HUmMpamos, ocghamos.

Jlabopamopnvle onvimbi. Bzaumoodeiicmeue coneil ammonus co werouamu. O3nakomaeHue ¢ a3omHulMu U Goc@hopHbvimu YOOOpeHUsMU.

Ilpakmuueckan paboma NeS. Ilonyuenue anmuaka u uzyuyenue ezo ceoucme.

Pewenue 3a0au na onpedenenue maccosoii (06LEMHOU) 00aU 8bIX00A NPOOYKMA PEAKYUU OM Meopemuyeck 603MOHCHO20.

Tema 6. Yenepoo u kpemnuii (8 u, no nranuposaruro — 7 u))
VYrinepon u kpemHuil. IlonoxeHue B NepUOIMYECKOW CHUCTEME, CTPOCHHE AaTOMOB. Yriepod. Asuorponus. Pusnyeckue M XUMHYECKHE CBOWCTBA

yraepoaa. AncopOuus. YrapHbiid ra3. YTIEKUCHbIH Tra3. YTroibHas KHCIOTa W ee conmd. KauecTBeHHas peakmusi Ha KapOoHAaT — WOHBL KpyroBopor B
MIPUPOJIE.

Kpemuuii. Oxcun kpemuus (IV). KpemaueBas KHcaoTa B €€ COJIH.

Crexuo. Ilemenr.

Hemoncmpayuu. Kpucmaniuueckue pewlemxku aimaza u epaguma. 3Haxomcemeo ¢ obpasyamu npupooHvix KapooHamos u cunuxkamos. O3HakomieHue ¢
pasiudHviMu GMOGMM monjauea. OSHGKOMﬂeHue C 8uoamu cmexia.

J]a60pam0p1—tble onslmaul. O3HGKOM]Z€HM€ co ceoucmeamu u e3aumonpespatyeHuiMu Kap60Ham06 u 2uc)p01<ap60Ham06. Kauecmeennwvie peakyuu Ha
Kap60Ham- u CuauKkam-uoOHsl.

Ilpakmuueckan paboma Ne6. Ilonyuenue oxcuoa yenepooa (1) u uzyuenue ezo ceoitcme. Pacnosnasanue xKapoonamos.



Pewenue 3a0au na eviuucnenue maccol unu 06véMa NPoOyKma peaxkyuu no u3eCmHou macce uiu 00beémy UCXOOH020 Bewecmsd, CO0epICaulezo
npumecu.
Konmponvnaa paboma Ne2 no meme «Hememannviy.

Tema 7. Oowue ceoiicmeéa memannos (14 u, no nnanuposanuio — 13u)

Meramnbl.  Ilonoxenue B MEPUOJIMYECKON cucTeMe, CTpoeHre aToMoB. Mertamunueckas cBs3b. Pusznueckue cBOMCTBa. Psl akKTHBHOCTH
METaJI0B.CBOMcTBA MeTa/oB. O0mue crocoOs! nonydeHust. CrjiaBsl METaJLIOB.

[lenounbie MeTasibl. [lonokeHne B MEPUOAMYECKONW CUCTEME, CTpoeHue aToMoB. Ddusnueckue U Xumuueckue cpovictBa. IlpumenHenume. Haxoxn eHue
B MIPUPOJIC.

[lenouHo3zemenbHbIe MeTaLIBL. [l0JI0KEHNE B TEPHOINYECKON cUcTeMe, CTpoeHre aToMoB. DPu3ndecknue U Xumuueckue cBoicTra. [Ipumenenne.
Haxoxxnenue B npupone. Marauii 1 kajapluil , UX BaXHEHIINe coequHeHus. JKecTKoCTh BOJIbI M CIIOCOOBI €€ yCTpaHEHHUs.

Amomunuil. IlonoxxeHne B MEPUOIMYECKON cHUCTeMe, CTpoeHHhe aTomoB. dusnueckue U xumudeckue cBoictBa. [Ipumenenue. Haxoxzaenue B
npupozae. AMGOTEpHOCTh OKCHJA U THIAPOKCHUA ATIFOMUHUS.

Kenezo. Tlonoxxenne B mEepUOJUUECKON CUCTEME, CTpoeHHEe aroMoB. Dusnueckre W XuMudeckue cBoictBa. [Ipumenenue. Haxoxaenue B mpupose.
BaxHelinme coeqMHEHUS Kelle3a: OKCHIbI, TUApPOKcuabl U comu skenesa (I1) u xenesa (l11). KauecTBenHas peakiisi Ha HOHBI.

Hemoncmpayuu. 3nakomemeo ¢ obpasyamu 8adCHeuwux conel Hampus, Kauus, NPUPOOHbIX COCOUHEHUl Kalbyus, pyoamu dcene3d, COeOUHeHUamu
anomunus. Bzaumooelicmeue wenouHsix, WeiouHo3eMeNbHbIX MEeManios u anomMunus ¢ 600oul. Cocueanue dceneza 6 KUCI0pooe U XIope.

Jlabopamopuvie onvimol. [lonyuenue euopokcuoa anromMunus u g3aumoodelucmsue e2o ¢ Kuciomamu u wenoyamu. Ilonyuenue euopokcuoog ceneza(ll) u
() u e3aumodeiicmeue ux ¢ Kucromamu u Werouamu.

Ilpakmuueckasa paboma Ne7. Pewienue sxcnepumenmanvuuix 3aoau no meme «Memannwvt u ux coeOuHeHusn».

TecTOBBIH KOHTPOJIb.

Pa3nen 3. OCHOBBI ONBITHO-IKCIEPUMEHTAJIBLHOW H MPOEKTHOM AesiteibHOCTH (124)

Texnuka 0€30MAaCHOCTH TPHU BBHITOJHEHUH CAMOCTOSTENIBHBIX ONBITOB W SKCHEPUMEHTOB B JOMAIIHHX YCIOBHUSAX M C UCIIOIB30BAaHHEM O0OpPYHIOBaHHS
XUMHYECKOH JTab0opaTOpHH.

IpakTnueckast padora Ne8. OGparienue co CTekoM (crubanue CTEKISTHHON TPYyOKH, U3TOTOBIICHHE: TUIETKN; KalMJUIIPOB; IPOCTEHIINX Y3II0B;
MPOCTEHIINX TPUOOPOB)

XWMHUYECKUI aHAJIN3: KAYECTBEHHBINM M KOJIMYECTBEHHBIN

TeopeTnyeckre OCHOBBI OIBITHO-3KCIIEPUMEHTAIILHOM U TPOEKTHON AEATEIbHOCTH.

Bri6op Temsl mpoekTa. [InmanupoBanue nesTeIbHOCTH.

[Toaroroska npoekra. CO0p MHPOPMAIMH 1O JAHHOH TeMe. MoaeInpoBaHue MPOSKTHOM JAeATEIbHOCTH.

BrimonHnenne y4eOHbIX MPOEKTOB, OMBITHO-IKCIEPUMEHTAIBHBIX padoT.

IMpakTnyeckue padorsr Ne§-12 no TeMaM MPOEKTOB yUAIIHXCSE

[ToaroroBka y4eOHBIX MPOEKTOB K 3aIIUTE

IIpomesxxyTouHasi arrecranusi. 3alIMTAa MPOEKTOB

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

IToaroroBka k I'MMA, BIIP: pemenue npakTUKO OPpUEHTUPOBAHHBIX 3aJaHHUN

O06001eHne, cucteMaTH3ausl U KOPPeKLUs 3HaHUN yJaluxcs

TecToBBIN KOHTPOJIb.



2. IIIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI

BHEYpPO4HOI AesaTebHOCTH « XUMMUSD»

1Jis1 8-9 KJIACCOB € HCIOJIb30BAHUEM 000pyn0oBaHuA HeHTpa «Touka pocTa»
C OITHCAHMEM YHUBEPCAJIBbHBIX y‘leﬁHbIX HeﬁCTBHﬁ, JOCTUTaEeMBbIX Oﬁy‘IaIOIIII/IMI/ICﬂ

Juunocmmuute pezynvmamut
Obyuarowuiica noay4um 603MONCHOCMb O POPMUPOBAHUsL credyiowux auyHocmHuulx Y'V/]:

OIIpeNieICHNe MOTHBAIIMKM HM3Yy4YeHHUS Y4eOHOro Marepuala;

OLICHWBAaHWE YCBAaMBAEMOro y4eOHOro Marepuasna, UCXOAS U3 COLUAIbHBIX W JIMYHOCTHBIX IEHHOCTEH;

MOBBIIIICHHE CBOETO 00pa30BaTEILHOTO YPOBHS W YPOBHS FOTOBHOCTH K M3YYEHHUIO OCHOBHBIX MCTOPHYECKUX COOBITHH, CBSI3aHHBIX C
pa3BUTHEM XMMHUU U OOIIECTBA;

3HAaHHE MPaBUI MOBEACHUS B UPE3BBIUAWHBIX CUTYAlUAX;

OILIEHWBAHWE COIMAILHOW 3HAYMMOCTH TPOQECCHil, CBA3aHHBIX C XUMHUEH;

BIIQJICHUE TIpaBUJIaMH O€30MacHOro OOpaImeHusl ¢ XUMUYECKUMH BEIIECTBAMUA U 000pyIOBaHHEM, TPOSIBICHUE YKOJIOTHYECKON KYIbTYpHI.

Memanpeomemmunie pezyivmamnbul

Peaynsmusnole
Obyuarowuiicss noay4um 803MONCHOCMb O popmuposanust ciedyrowux peeyiamusuvlx YVJI:

[eJIeNoaranye, BKJIIOYas MOCTAHOBKY HOBBIX IIeJel, MpeoOpa3oBaHME MPAKTUUYECKOM 3a/7aud B II03HABATEIbHYIO, CAMOCTOSTENBHBIA aHAIN3
YCIIOBUH JOCTHKEHHUS IIETM Ha OCHOBE y4€Ta BBIACICHHBIX YUMTEIEM OPHEHTHPOB JCWCTBUS B HOBOM Y4eOHOM MarepHale; MJIaHWPOBAHHE MyTH
JIOCTHKCHHS 1ICJICH

yCTaHaBJICHHE IIEJIEBBIX TPUOPUTETOB, BBIJCICHUE ATBTEPHATHBHBIX CIIOCOOOB TOCTHKCHHS LM U BBIOOp Hambomee 3pdekTuBHOrO crocoda;
YMEHHE CaMOCTOATENIbHO KOHTPOJIMPOBATh CBOE BPEMs U YIPABIATH HM;

YMEHHUE NMPUHUMATh PEUICHUs B MPOOJIEMHON CUTYaIlUH;

MOCTAaHOBKa y4eOHBIX 3aJ[ay, COCTABJICHHUE IJIaHA U TIOCIIEOBATEIbHOCTH JICHCTBU;

opraHuszanus pabouero Mecra MpH BBIMOJIHEHHMH XUMHUYECKOTO SKCIIEPHMEHTA;

MIPOTHO3MPOBAHUE PE3YyIHTATOB OOYUEHHsI, OLIEHUBAHIE YCBOCHHOIO MaTepraia, OlleHKa KaueCTBa U YPOBHS MOTYYEHHBIX 3HAHUH, KOPPEKLIUs

IUTaHa U CH0co0a JIeHCTBUS TPU HEOOX OAUMOCTH.

llo3nasamenvhble

Obyuatowuiicsi ROIYYUM 803MONCHOCMb OISl YOPpMUPOBAHUs Cledylouwux noznasamenvHulx YV/I:

MIOWCK U BbIIENIEHNE WHPOPMALINY;

aHaJlu3 YCIIOBUHM U TpeOOBaHUM 3aJauM, BHIOOp, COMOCTaBIEHHE U OOOCHOBaHHE CIIOCO0A PELICHUS 3aJauu;

BbIOOp HambOosee >(PPEKTUBHBIX CIIOCOOOB PEICHUS 33Ja4ld B 3aBUCHUMOCTH OT KOHKPETHBIX YCIIOBUH;

BBIIBIDKEHUE U 00OCHOBaHUE TUIIOTE3bI, BBIOOP criocoba €€ MpOBEpKH;

CaMOCTOATENbHOE CO3JaHHE ANTrOpUTMa JESITEIbHOCTH MPU PELICHUH MPOOJIEM TBOPYECKOTO M MOMCKOBOIO XapaKTepa;



—  yYMEHHS XapaKTepHU30BaTh BEILLIECTBA 10 COCTaBYy, CTPOCHUIO U CBOMCTBAM;

—  ONKCBIBAHUE CBOWCTB: TBEPIBIX, KHUJKUX, ra3000pa3HbIX BEILECTB, BBIICIEHHE UX CYLIECTBEHHBIX IMPHU3HAKOB;

—  n300pa)keHHEe cocTaBa MPOCTEHIINX BELIECTB C MOMOUIbIO XMMUYECKUX (OPMYIT M CYHIHOCTH XMMHUYECKUX PEaKIUil ¢ MOMOIIbI0 XUMHUYECKUX
YpaBHEHUII;

—  IIpoBejeHHe HAOJII0AEHUH, OlucaHe IIPU3HAKOB U YCIOBUM T€UEHUs] XUMHUECKUX PEaKIil, BHIMOIHEHHE XUMHYECKOr0 SKCIEPUMEHTa, BBIBOJIbI
Ha OCHOBE aHaJIM3a HAOIIOJICHUH 3a HKCIEPUMEHTOM, PELIeHHe 3a/1a4, OJIyYeHHe XUMUYEeCKOH MH(OpMalMK U3 Pa3InYHbIX UCTOYHUKOB;

—  yMEHHE OpraHU30BbIBaTh MCCIEJOBAaHHE C LEJIbIO0 NIPOBEPKU TUIIOTE3;

—  yMEHHe JeJaTh YMO3aK/IIoueHHs (MHIYKTUBHOE U 10 AHAJIOTMH) U BBIBOJBI;

—  yMeHue 0OBbEKTHBHO OLIEHHBATh MH(OPMAILIHIO O BELIECTBAX U XUMHUECKUX IPOLECCAX, KPUTUUECKH OTHOCUTHCS K I1CEBAOHAYYHON

uHpOpMaIuu.

Kommynukamuenvie
Obyuarowuiicss noay4um 603MONCHOCMY O (YOPMUPOBAHUS CLeOYIOWUX KOMMYHUKamusHulx YV

— TOJHOE U TOYHOE BBIPAKEHUE CBOMX MBICICH B COOTBETCTBUH C 3a/la4aMH U YCIOBUSMH KOMMYHHUKAIUH;

—  aJIGKBaTHOE MCIIOJIb30BAaHUE PEUYEBBIX CPEICTB JIJISl YUACTHsI B JUCKYCCHU U apT'yMEHTALMU CBOCH MO3HIINU, YMEHHUE MPEICTABISATh KOHKPETHOE
Co/Iep)KaHUe ¢ COOOLICHHEM €ro B MHCHbMEHHON M YCTHOW (opMme, ompenesieHrne croco00B B3aMMOACHCTBHS, COTPYIHUYECTBO B IONUCKE U cOope
nHpOpMaIH;

— ompeneneHne croco00B B3aUMO/ICHCTBUS, COTPYAHUYIECTBO B ITONCKE U cOope MH(popManuy, yqacTie B Tuaore, IIIaHUPOBaHHE OOIMINX
CII0CO00B pabOTHI, MPOSBICHNE YBAKUTEIBHOTO OTHOIICHNS K APYTHM YYAIIUMCSI; OMMCAHUE COJIEPKAHUSI BBIMOJIHAEMBIX JCHCTBUH C IENBIO
OPHEHTHPOBKH B ITPEIMETHO- MMPAKTHUECKON JAEATETbHOCTH; YMEHHUS YIUTHIBATh PAa3HbIE MHEHUS M CTPEMHUTHCS K KOOPIMHALNHU PA3THYHBIX
MO3UIMN B COTPYIHUYECTBE;

— (opmynupoBaTh COOCTBEHHOE MHEHHE U MO3UIINIO, APTYMEHTUPOBATh U KOOPJMHHUPOBATH €€ C MO3UIMUAMH MMAPTHEPOB B COTPYAHUUYECTBE IPU
BBIPA0OTKE OOIIIEro PEIICHUs B COBMECTHOM JESTEIBHOCTH;

— OCYILIECTBISTh B3aMMHBIA KOHTPOJb M OKAa3bIBaTh B COTPYAHUYECTBE HEOOXOAMMYIO B3aWMOIIOMOIIb;

— IUTAaHUPOBATh OOMIME CIOCOOBI PabOTHI; OCYIIECTBISATH KOHTPOJb, KOPPEKIHIO, OIICHKY JACHCTBHIA MapTHEPA, YMETh YOCKIATh;

— HCIOJIb30BaTh AJICKBATHBIC S3BIKOBBIE CPEACTBA JJIsI OTOOPAKEHUSI CBOMX UYBCTB, MBICIIEH, MOTHBOB U IMIOTPEOHOCTEH; OTOOpaXkaTh B peun
(onmcanue, 00ObSICHEHNE) COAEPIKaHUE COBEPILIAEMBIX JCHCTBUI, Kak B (hopMe IPOMKOM COIMATM3UPOBAHHON PeUH, TaK U B (hopMe BHYTPEHHEH
peuu;

— pa3BUBaTh KOMMYHHUKAaTUBHYIO KOMIIETEHIIMIO, UCTIONIB3YSI CPEJICTBA YCTHOM M MUCbMEHHON KOMMYHUKAIMH ITPU paboTe ¢ TEKCTaMHu Y4eOHHUKA U
JOTIOTHUTENILHON JIUTEPATYPOi, CIPaBOYHBIMHU TaOJIUIIAMH, TIPOSBIISITH TOTOBHOCT K YBXCHUIO MHOW TOUYKH 3PEHUS NPHU OOCYKIECHUH
pe3y/bTaTOB BBIOJHEHHOW PaOOTHI.

Ilpeomemmnwie pezyromamol
Obyuarowuiica Hayuumcs:
— TPUMEHSTh OCHOBHBIE METOJBI MO3HAHU: HAOIOJCHHE, U3MEPEHUE, IKCIICPUMEHT;
— OIMCBHIBAaTh CBOKCTBA TBEPIBIX, KUAKHX, ra3000pa3HBIX BELIECTB, BBIIENSS MX CYIIECTBEHHBIC MPU3HAKY;
—  PAacKphIBaTh CMBICI 3aKOHA COXPAHEHHUS MAacChl BELIECTB, aTOMHO-MOJIEKYJISIPHOW TEOPHH;



pa3nnyaTth XUMHYECKHE U (PU3MYECKHUE SIBICHHUS,

Ha3blBaTh NPU3HAKU U YCIOBUS MPOTEKAHUS XUMHYECKHX PEaKIUH;

coOuoaTh mpaBuiia 6e30macHoi paboThl MPH MPOBEJACHUH OIBITOB;

TOJIB30BAaThCS J1A0OPAaTOPHBIM 000pPY0BAaHUEM M TTOCY/IOM;

MOJy4aTh, COOMPATh Ta3000pa3HbIC BEIIECTBA U PACIIO3HABATH UX; XapaKTEPH30BaTh (PU3NYECKUE W XUMUYECKUE CBOMCTBA OCHOBHBIX KIJIACCOB
HCOPraHNM4€CKUX COCHHHCHHﬁ, IIPOBOAUTH OIIBITHI, IMMOATBCPKAAOIIUC XUMHUYCCKUEC CBOMCTBa M3YUYCHHBIX KJIACCOB HCOPTAaHUYCCKUX BCUICCTB,
PacKpbIBaTh CMBICI TOHSTHSI «PAcTBOP», BBIUUCISTH MAacCCOBYIO JIONO PACTBOPEHHOTO BEILECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C
ornpeeIEHHON MacCOBOM J1ojiel pacTBOPEHHOIO BEILIECTBA;

XapaKTCpUu30BaTb 3aBUCUMOCTb (I)I/ISI/ILICCKI/IX CBOICTB BCUICCTB OT THIIA KpHCTaﬂHquCKOﬁ peIHéTKI/I, OMpCACIIATh BUI XUMHYECKOU CBS3U B
HCOPraHN4Y€CKUX COCAMHCHUSIX,

PacCKpbIBATb OCHOBHBIC ITOJIOXKCHUA TCOPHUU SHCKTpOHHTquCKOﬁ Aucconuanu, COCTaBJIATh YPAaBHCHHUA 3HeKTpOHHTH‘ICCKOI71 aucconuanuu
KHCJIOT, IIEeJI0YeH, CoNiel U peakuii HOHHOTO OOMEHa;

PacCKpbIBATh CYIITHOCTb OKUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ, ONpeaACiATb OKUCIIUTECIIb U BOCCTAHOBUTECIIb, COCTABJIATL YPABHCHUS
OKHCJTUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIUH;

Ha3bIBaTh (i)aKTOpI)I, BJIMAIOIINE HA CKOPOCTb XUMHYECKOMN pCaKkuunu;

XapaKTCpUu30BaTb B3aUMOCBA3bL MCKY COCTaBOM, CTPOCHUEM U CBOMCTBAMH HEMETAJIOB H METAJJIOB,

MMPOBOAUTL OIIBITBHI IO MNOJYUCHHIO U U3YYCHUIO XUMHUUYCCKHUX CBOMCTB Ppa3/IMYHbIX BEIICCTB;

IPaMOTHO OOpAIIaThCs C BEUIECTBAMH B MOBCEJIHEBHOW KHU3HH.

Oodyuarowuiica noayuum 603MON}CHOCMb HAYUUMBCA:

BBIJIBUTATh M TPOBEPSTH SKCIEPUMEHTAIBHO THIIOTE3bl O XMMUYECKUX CBOWCTBAaX BEIIECTB Ha OCHOBE MX COCTAaBA M CTPOEHHS, UX CIIOCOOHOCTH
BCTYINIATh B XMMUYECKHE PEAKIMH, O XapaKTepe U MPOAYKTAX Pa3IMUHBIX XUMUYECKUX pEaKLUil;

XapaKkTepHU30BaTh BELIECTBA 10 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTaHABIMBATh IPUYMHHO-CIIEACTBEHHBIE CBSI3U MEKIY JaHHBIMU
XapaKkTEepUCTUKAMHU BEILECTBA;

COCTABJIATh MOJIEKYJSIPHBIE U IIOJIHbIE HOHHBIE YPAaBHEHMsI 11O COKPAILEHHBIM HMOHHBIM YpPaBHEHUSIM;

MIPOTHO3MPOBATH CITIOCOOHOCTH BEIECTBA MPOSBIATH OKUCIUTEIBHBIE HJIH BOCCTAHOBHUTEIIBHBIE CBOMCTBA C YUETOM CTETICHEH OKUCIICHHS
3JIEMEHTOB, BXOJAILIUX B €0 COCTAB;

BBIJIBUTATH ¥ MTPOBEPATH SKCIIEPUMEHTAIBHO TUIIOTE3bI O pe3yabTaTaX BO3ACHCTBHS Pa3InYHbBIX (PaKTOPOB HA M3MEHEHHUE CKOPOCTH XUMHUYECKOU
peaxkuuu;

WCITIOJIb30BaTh NMPHOOPETEHHBIC 3HAHUS ISl SKOJOTMYECKH T'PAaMOTHOTO MOBEIEHHSI B OKPYXKAIOLIEH cpene;

WCIOJIb30BaTh MPUOOPETEHHBIE KITFOYEBBIE KOMITIETEHIMH ITPU BHIMOJHEHUU MIPOEKTOB U PEIIEHUH YueOHO-HCCIeJ0BaTeIbCKUX 3a1ay 110
W3YYSHHIO CBOWCTB, CIIOCOOOB TOJIYUYEHUS M PAcIO3HABAHUS BEUIECTB;

O0BEKTUBHO OIICHWBATh WH(POPMAIMIO O BEIIECTBAX U XMMHUYECKUX IPOLECCaX;

0CO3HaBaTh 3HAUYEHUE TEOPETUYECKUX 3HAHUU MO XMMMHU JUISl MPAKTUYECKOW JESITEIbHOCTU YeJIOBEKa;

CO3/1aBaTh MOJICJIA U CXEMBI JUIsl peIlIeHUs1 y4eOHbIX U MO3HABATEIbHBIX 33/1a4; TOHUMATh HEOOXOAUMOCTh COOIOCHHS MPEANUCaHUH,

npeajiaracMblx B HHCTPYKIUAX 110 UCITIOJIB30BAHUTIO JICKAPCTB, CPEACTB OBITOBOM XMMHUH U Ap.



DopMBI KOHTPOJISI

Dopmuposanue HKT-komnemenmuocmu odyuaroujuxcs

YyeHuK HayuuTCs:

- UCTOJIb30BATh pa3HbIe IPUEMBI MTOKCKa HHPOPMAIIMU Ha MEPCOHATILHOM KOMITbIOTEpE B 00pa30BaTEIbHOM MPOCTPAHCTBE C UCIIOJIB30BAHUEM 000PYAOBaHUS
undpoBoii 1aboparopuu;

- ICMIOJIb30BaTh Pa3IMYHbIe CIIOCOOBI XpaHEHUS M BU3yalIM3alii nH(OpMAIH, B TOM YUCIIe, B rpaguueckoi popme

Dopmuposanue KOMRENMEHMHOCHU 6 001ACMU ONbIMHO-IKCREPUMEHMATILHOU U NPOEKMHOU 0eAmMeNbHOCIU

YueHnuk HAY4UTCs IJIAHUPOBATDH W BBINIOJIHATD yqe6H0e HCCICO0OBAaHUEC U y‘le6HbII71 IMPOCKT, UCTIOJIb3Ys 06Op}II[OBaHI/IC, Moz€eI, METOAbL, IPHUEMbI, AACKBATHBIC
uccienyeMoi mpoodieme.

YueHuk MOJYYUT BO3MOXHOCTb HAYYUTHCA CAMOCTOATCIIBHO 3aAYMbIBATh, IJIAHUPOBATHL W BBIIIOJHATDH yqe6Hoe HUCCIICOOBAHUC, y‘le6HBII>i n COIIPIEUII)HI)Iﬁ
ITPOCKT I10 eCTCCTBCHHOHay‘IHOI\/'I HAIIpaBJICHHOCTHU.

Yuem pesynomamoe eneypounoii oeamenvrnocmu

Dopmbl U NEPUOOUYHOCHL KOHMPOJIA

Bxoonoti konmponb TPOBOJAUTCS B Hadasle y4eOHOro rojja Jyisi MPOBEPKH HAYAIbHBIX 3HAHUN M yMEHHUH 00yJarOIIXCsl.

Texywuii KOHmMpPOIbL TIPOBOUTCS HAa KAXKJIOM 3aHATUH B (hOpMe Te1ar oru4ecKoro HabIoaeHus.

Tecmogblii KOHMPOIbL OCYIECTBISETCS 0 OKOHYAHUN U3YYEHUS KaKI0r0 pasaena.

Ipomedsxcymounas ammecmayusi IPOBOAUTCS B KOHIIE y4eOHOTr0 To/1a B (OopMe 3aIIUTHI IPOEKTA, TIO3BOJISIET MPOBECTH aHAU3 PE3YJIbTATUBHOCTH OCBOCHUS
00YyJaroIMMHCS OCHOB OITBITHO-IKCIIEPUMEHTAILHON M IPOEKTHON I TEIbHOCTH JAHHOTO KPY>KKa BHEYPOUHOHN JIEATETbHOCTH « DKCIIEPUMEHTATIbHAS XUMUS.

Kpumepuu ouenku pe3yiomamog 0c60eHus npozpammol KpyrHcKa

Pabora oOy4aromuxcsi OIEHUBAETCS MO TPEXYPOBHEBOW IIKaJie, MPEAIOiararonield HaJIM4YKhe CIEAYIOMNX YPOBHEH OCBOCHHS MPOrpPaMMHOTO MaTepuaa:
BBICOKH, CPETHUM, HU3KHII.

Bbicokmii ypoBeHb: OOydaroOmMHCS IEMOHCTPUPYET BBICOKYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTH B 00pa30BaTENbHON AEATENLHOCTH, MPOSBISET
WHUIMATHBY, HE MPOITYCKAaeT 3aHATUs Oe3 YBaKUTENbHOW NMPUYMHBI, JEMOHCTPUPYET BBICOKHI YpPOBEHb 3HAHMH W KOMIIETEHIIMH, BJa/le€T HAa BBICOKOM
TBOPYECKOM YPOBHE IPUOOPETEHHBIMU B X0/1€ M3yYECHUS TPOrPaMMbl YMEHUSIMHU U HaBBIKAMU;

Cpennuii ypoBeHb: 00yYaromIUHACS JEMOHCTPUPYET OTBETCTBEHHOCTh M 3aHMHTEPECOBAHHOCTh B 00Pa30BATENBHON NEATEIBHOCTH, HPOSIBIISET XOPOLIHH
YPOBEHb 3HaHUI U KOMIIETCHIINI; MHUIIMATHBBI HE MIPOSIBIISIET, HO CIOCOOCH MOAEPKUBATH MHUIIMATOPA B MIPEUIaraeéMoM ToJIe AeITeIbHOCTH, B JOCTATOUHOU
CTEIEHHU BJIa/ICET MOIYYaeMbIMU B XO/€ U3Y4YEHUS IPOrpaMMbl YMEHUSIMU U HABBIKAMU;

Huskwuii ypoBeHb: 00yyaromuiicsi AEMOHCTPUPYET HEJOCTATOUYHYI0 OTBETCTBEHHOCTh M 3aWHTEPECOBAHHOCTH B 00Pa30BaTEIbHOM NEATEILHOCTH, MOCEIIAET
3aHATHS OT CIydasl K CIIydaro, MOKa3bIBaeT yIOBIETBOPUTEILHBIA YPOBEHb 3HAHUN M KOMIIETEHIIHH, B IIEJIOM CJ1a00 BIJIJCET MOJy4aeMbIMU B XO/I€ U3Y4YCHUS
MIpOrpaMMbl YMEHUSIMH U HaBbIKaMHU.

®opMBbI pe3yIbTATOB 0CBOCHUSI IPOIPAMMbI BHEYPOYHOH e TeJIbHOCTH:

1. OTmeTka ypOBHS JOCTHKEHHMIM 00y4YaroOLIerocs B JINCTE MeJarornyeckoro HabIoAeHHS;

2. 3anmcu B )KypHaJe yuéTa o pe3yJlbTaTUBHOCTH y4acTHsl OOYYaIOIIMXCsl B MEPONPUATHIX Pa3HOr0 BUJAa U YPOBHS (IMILJIOM, TpaMoTa, OJ1aro1apHocTh,

JpYyroe);
3. 3anmcu B )KypHaie yuéra 00 y4aCTHH B BBIC3JHBIX MEPOIPHUSITHSIX.



3. KAVIEHJAPHO-TEMATHUYECKOE IINTAHUPOBAHHUE

BHeYpOuHOii nesTebHOCTH «XUMMUS» - 8 kiace (70 yacoB)

€ YKa3aHHMeM HCIO0JIb30BaHUs 000pyA0BaHUA HM(PPOBOIi 1adopaTopuun

«Touyka pocra»

Ne Tema 3ansiTus IInanupyemMsle pe3yabTaThl Koua-Bo Jara |Undopman MHcenonn3oBanue
n/n IMpeavernsie YV ] Jluanoctubie YV MeTanpeaMeTHbIe 1acoB MOHHAast o6opynioBanust
YVI nomaep:xkka  «Touka pocta»
y4eOHHKP))
osumuc I'E.
, @envoman
Q..
Xumust:
8 K.
Paznen 1. OcHOBBI IKCTIEPUMEHTAIBHOH XUMUHU(22 )

1. | Beoonvuii uncmpykmasic no Th Hatb TIOHSATHE o | 1.MotuBamus Hay4eHUs K. YV /. 1 81 TexHuka
XUMHS — HayKa DKCIIEPUMEHTalIbHASL. npeaMere XUMHH. | TIPEAMETY XUMHUS 1.Pa3pemenue 0e30MacHOCTH B
TP Cdopmuporathb 2.Pa3BuBaTh YyBCTBO KOH(DIHKTA KaOMHETEe XUMHUU
Jemoncmpayuonnwlit IKcnepumenm MIEpBOHAYAJIbHBIE TOPJIOCTH 33 POCCUHCKYIO 2. YTpaBieHHe ueHtpa «Touka
Ne 1. NpeACTaBICHUS: XMUMHUYECKYIO HAYKy MOBEJICHUEM MapTHEpa Poctay.
O3nakomnenue ¢ Jnabopamopheim | a) O BELIECTBE, a Takke 0 | 3.HpaBcTBeHHO- ILYVY /. 3HaKOMCTBO ¢
o6opydosanuem; npuémol 0Oe3onacnoii | TPOCTBIX M CIOXKHBIX | ATHYECKOE OLICHUBaHHE 1. DopmupoBaHHe 000pyIOBaHHEM.
pabombwl ¢ HUM. BEILIECTBAX; MO3HABATEIILHON LIETH

0) Hauyath (OPMHUPOBATH e CHUMBOIIBI
yYMEHHE XapaKTepU30BaTh XMMHUUYECKUX
BEILIECTBA, HCIONb3Ys IS 3JIEMEHTOB
9TOro WX (Qu3HIecKue e  XuUMHUyecKue
CBOICTBA. (bopMysibl
TepmuHbI
AnHam u
CHHTE3
P.YY .
1.Ienenonaranue u
IUIAHUPOBAHUE.

2. | Ilpakmuueckas paboma Ne 1 YMeHne moJIb30BaThCs Jlatunk
«lIpasuna mexnuku 6ezonacnocmu npu | HarpeBaTeIbHBIMU TeMITepaTyphl
padbome c nadopamopHbIm npubopaMu (TepMOmapHbIii),
ooopyoosanuem. Uzyuenue cmpoenusn
SLAMEnI CIIUPTOBKA

3. | Mero/ipl MO3HAHKS B XUMHHU. DKCIIEPH- Hcnons3oBanue uis 1.MotuBamws Hay4IeHUS K. YV . 1 82 JaTtank
MEHTAJIBHBIE OCHOBBI XUMHH TIO3HAHUS OKPYXKAIOLIEro | MPEAMETY XUMHUS 1.Pasperenne TEMIEPATYPBI
JladopaTopHelii onbiT Nel. MHMpa Pa3IMYHbIX 2.Pa3BuBaTh 4yBCTBO KOH(JIHKTa (TepMonapHsIi),
PaccMoTpeHHe BelIecTB ¢ PasIHYHBIMHE | METON0B (HAaOI0/IEHHE, FOPIOCTH 32 POCCHICKYI0 2. YTIpaBIeHHE CIHAPTOBKA

¢uznyeckumu cpoiictBamu
(Menp, Kkejie30, IHHK, cepa, BOAA,

U3MCPCHUC, OIIbIT,
OKCIICPUMCHT,

XJIOpHJ HATpUsl

MOJICTIMPOBAHKE U JIp.)

XUMHYECKYIO HAYKY
3.HpaBcTBeHHO-
JTHUYECKOE OLICHUBAHHE

MOBEJICHUEM MapTHEPA
IL.YV .
1.®opmupoBanue




P
Jaoopamopnuiii onvim Ne 2 «/lo kakoit

CdhopmupoBatb
MepBOHAYAIIbHBIC

MO3HAaBATEIBHOM 1IN
o Anamms un

memnepamypsl MONCHO Hazpemy 6euje- | TMPCICTABICHUA: O CHHTE3
cmeo?» MeTOoJIaxX HaOJII0IeHHE 1 P.YV.
SKCIIEPUMEHT 1.llenenonaranue u
IUTaHUPOBAHHUE.
Mertoabl NO3HAHUS B XUMUH. Jatunxk
OKCIepUMEHTaIbHbIE OCHOBBI XUMHHU TEMIIEPATYpPhI
TP . IJIATUHOBBIM,
,ngﬁgpgmpnmvn OneIT No3. TepMOMeTp,
H3y4yenne cBOiicTB BeliecTB:
dJIEKTpUYECcKas
HarpeBaHMe BOJbI, HATPeBaHUEe OKCUAA
IUTUTKA
xpemuus (1V).
Jlabopamopnutii onvim Ne 4.
«H3mepenue memnepamypor Kunenus
800bl C HOMOWBIO OAMUUKA
memnepamypol u mepmomempar
Metoapl MO3HAHUS B XUMHH. ﬂaTqm(
DKcnepUMeHTaIbHBIE OCHOBBI XUMUH TEeMIIEpaTyphbl
P (TepMomapHbIii)
Jlabopamopnutii onvim Ne 5.
«Onpeoenenue memnepamypul
RNAA6NEHUA U KPUCIMANIUIAUUU
Memannay
[IepBoHauanbHble XUMUYecKue NOHATHA. | [lo3HaKOMHUTE yu-csi € 1.®opmupoBanue K.YY/. 83 PeaxtuBbl
YucTele BELECTBA U CMECH 71a00paTOPHBIM UHTEpeca K HOBOMY 1. IInanupoBaHue XHUMHUYECKOe
000pyIOBaHHEM, HpeaMery. HPAaKTHIECKOH paboThI obopynoBaHue
IpUeMaMu 0OpaIleHHUs C IO TIPEMETY
[labopamopnei onvim N 6. HAM. 2.Vupasienue
Hccneoosanue uzuueckux u | PaccMmoTpeTs npaBuia MOBCACHHEM
XUMUYECKUX  CEOCME  MPUPOOHBIX | TEXHUKU OE30IIACHOCTH B napTHepa.
seuiecme (U36¢CMHAKOG). KaOMHETE XUMHH ILYVY.
1. ®opMupoBanue
MO3HABATEIbHON LIETN
e  TepMuHbI
e AHammu
CHHTE3
P.YY .
1.Ienenonaranue u
TUIAHUPOBAHHE.
Uucrslie BemecTBa u cMecH. CiocoOb! Hcnons3oBanue st ®opmupoBanme naTepeca K.YV 84 PeakTuBsl u
paszieNieHns CMeCe: IeMCTBHE MaTHUTOM, | NO3HAHWA OKPY)KAIOIIETO | K HOBOMY IIPEIMETY DopmupoBaHUe XUMHYECKOE
OTCTauBaHUE, q)HHBTpOBaHI/Ie, MUpa pas3JIMIHbIX YMCHUA pa6OTaTL B O60py,£[0BaHI/IC

BbINAPHBAHNE, KPHUCTAJUIN3AIHS,
JUCTHIIISLHSA.

P

Jaoopamopuuiii onsim Ne 7. Pazoenenue

MeToOB (HaOroIeHNE,
M3MEpCHHE, OIIBIT,
AKCIEPUMEHT,
MOJIEIIUPOBAHUE U JIp.)

napax, OrBe4aTb Ha
BOIPOCHI YUUTCIIA,
YMEHHE UCIIOJIB30BaTh
XI/IMI/I‘ICCKI/Iﬁ SA3BIK
LYY,




cmecu Jcene3HbIX ONUNOK U cepbl ¢
ROMOWBIO MAZHUMA.

Jabopamopubiit onoim No§.
IlIpuzomoenenue u pazoenenue cmecu
Jicenesa u cepul, pazoenenue cmecu
Hegpmu u 600wl (PacmumenbHo20 Macia

DopMHpOBaHHE
YMCHUS HaOTFO1aTh,
JieTIaTh BBIBOJBI TIPH
MPOBEICHHUH OIIBITOB,
yMeHHs paboTaTh ¢
KHUTOU

I 600b1). P.VVA
1.Ilenenonaranue u
TUTAHUPOBAHKE.

8. | Hpaxmuueckasn paboma Ne 2. Hcnonp3oBanue ®opmuposanue uarepeca K. YVY]L 85 PeakTuBsl 1
Oenadenue HagvlKamu pazoenenHus MPaKTUYECKUX U K HOBOMY IIPEIMETY ®dopmupoBaHue XUMHYECKOE
0OHOPOOHBIX U HEOOHOPOOHBIX CMecCeill: 7a00paTOPHBIX PadoT, yMeHHs paboTaTh B obopymoBaHHe
omcmaueanue, puivmposanue, HECJIOKHBIX napax.
evlnapusanue, KpUCMAaaau3ayus, SKCIIEPUMEHTOB JISI ILYVY].
oucmunaayus (nepezoHKa). JIOKa3aTeNIbCTBA ®Dopmuposanue
TP BEIIBUT'a€MBIX yMeHHsT ~ HaOJoaaTh,

TPEAMOIOKEHHI; JIeNIaTh BBIBOJBI IIPH

OIMcaHKe Pe3yJIbTaTOB MPOBEICHHUH OIBITOR.

9THX paboT P.YVY].
Ymenue
XapaKTepU30BaTh
CYLIHOCTb  IOHSTHH
YHUCThIC BEUIECTBA U
CMECH H  CIOCOOBI
paszeneHus cMecei

9. dusnyeckrue U XUMHUYECKUE SBJICHHUS. Tlo3zHakoMHTHCS € 1.MotuBamus Hay4eHUs K.YV]. 86 PeaktuBnl u
P BOKHEUILIMMH XHM. HpEAMETY XUMUS] 1. Pazpemenne XUMHUYECKOe
Jemoncmpayuonnwlii 5xcnepumenm N | TOHATHAMMU: 2.Pa3BHUBaTh 4yBCTBO KoH(IHKTa obopynosanue,/la
2. «Boldenenue u noznougenue menna — | (GpU3MIECKUE U TOPIOCTH 33 POCCHICKYI0 2. YTpaBICHUE TYHK TeMIepa-
RPpU3HAK XUMUYecKou peaxkyuu» XUMHUYECKUE SABJICHUA, XUMHUYCCKYIO HayKy IIOBCACHUCM TYypbI
Jadopamopupii onpim No9. XUMMYECKas PeaKiys; 3.HpascTBeHHO- napTHepa. [UIaTHHOBBIH
Tpumepwr pusuneckux aenenuii: yMeHHe OTJIHYATh ITHYECKOE OLICHHBAHUE ILYVY].
ceubanue cmeKknAHHOU MpPyoKu, XUMHYECKHME PEAKIIUH OT 1.®opmupoBaHue
Kunsa4enue 600bl, njaaénenue napaguna. | GU3MIECKUX ABJICHUN MO3HABATENBHOM [eTTH
Jadopamopupii onvim No]0 e XHUMHYECKHE
IIpumepobl xumuueckux ae1eHuii: hopmyBI
20penue opesecutl, 83aumooelicmeue e  TepmuHbI
MPAMOpPA ¢ CONAHOU KUCTOMO. P.YY/.

1.Ienenonaranue u
TUIAHUPOBAHUE.

10. | Arombl ¥ MoONEKyJbl, WOHBI. BemiectBa | YMeHue 1. MoTtuBanus Hay4eHus K.YV/I. 87, 88 Jatunk Temnepa-
MOJICKYJSIDHOTO M HEMOJIEKYJISIPHOTO | XapaKTepU30BaTh MPEAMETY XUMHUSI. 1.Pa3pemenne TYpHI IUTATUHO-
cTpoeHus. Kpucrammmaeckue perieTKu. KpPHUCTaJUTHYECKIE 2. Pa3BuBath 9yBCTBO KoH(pIIKTA BBIi, IATYMK TEM-
TP Jlemoncmpayuonnstit onvim Ne 3. PEILIeTKY. ropocTy 3a 2.Vupasnenue epaTypbITEPMO-
«Temnepamypa nnaenenus éeuyecme ¢ POCCHICKYIO. XHMHYIECKY MOBEACHNEM NapHbIN
DA3HBIMU MUNAMU KPUCHAITUYECKUX 10 HAYKy HapTHEpa.

3. HpaBcTBEHHO- ILYVY /.

peuwtémox»

ITHUYCCKOC OLICHUBAHUC.

1.®opmupoBaHue




[MO3HABATEIILHOM LIEIH.
CHMBOJIBI
XHUMUYECKUX
3JIEMEHTOB.
XHUMHUECKHE
thopmyms

TepMuHsI.

P.YVY/.
1.CaMOCTOsTETEHO
aJIeKBaTHO OI[€HHUBATh
MIPAaBHJILHOCTh
BBIIIOJIHEHUS AEHCTBUA
U BHOCHUTH
HEO0OXOJUMEIE
KOPPEKTHBHI B
HCITONIHEHHE KaK I10
X0y €r0 peaau3alliH,
TaK ¥ B KOHIIE

JeiCTBUS.

11. | TIpocteie U CJIO)KHBIE  BEIIECTBA. | YMEHHE 1.MotuBaus Hay4eHUs K.YVY]. 89,10 PeakTuBel 1
XAMHYECKUN  2J€MEHT.  XUMMUYECKUH | XapaKTepU30BaTh MIPEAMETY XUMUS 1.AprymeHTHpOBaTh XUMHYECKOE
3Hak. [IpocTele BellecTBa: MeTalibl M | BakHelline xumuueckue | 2.Pa3BuBaTh 4yBCTBO CBOIO MTO3ULIMIO U o0opyaoBaHKe
HEMETaJIIbI. MIOHSTHS: XUMUYECKUI TOPJOCTH 32 POCCUICKYI0 ~ KOOPAMHUPOBATH €€ C

9JIEMEHT, KJIaCCU(UKALMA | XUMHYECKYIO HAYKy MO3ULMSAMU APTHEPOB
TP BEIIECTB (Ha MPOCTHIC U 3.HpascTBeHHO- B COTPYIHHUYECTBE IIPU
Jlabopamopnutii onvim Nel 1. CIIOHBIE BEIIECTBA). STHYECKOE OIICHUBAHHE BbIpabOTKE 001IEro
3HaKomcmeo ¢ 00pazuamu npocmvIx pemeHus B
seuecme: Memanlo8 U HeMemanioe. COBMECTHOM
Onucanue ceoiicme. ACATEIILHOCTH.
ILYVY].
JaGopatopulii onkir Ne12 L. Varetie
H3y4yenue 00pa3noB MeTalI0B U OpHCHTHPOBATLCS Ha
pa3HooOpasue
HEMeTAJIOB (cephbl, HkKeJie3a,
CIIOCO0OB peIIeHHs
aJIOMUHUS, rpaduTa, Meau U Ap.).
3a1a4
2.YcTaHaBIMBAThH
MPUYUHHO-
CJIC/ICTBEHHBIE CBS3H.
P.YY .
1.Ienenonaranue u
TUTAHUPOBAHKE.

12. | CnoxkHbIe BEUeCcTBa UX COCTaB U YMenune 1.MotuBanus Hay9eHUs K.YV/I. 811, 12 PeakTnBEI B
CBOIICTBA. XapaKTEPU30BaTh MIPEAMETY XUMHUS 1. Pa3pemenue XMMHYECKOE
TP BaKHe#mue xumrdeckne | 2.HpaBcTBeHHO- KoH(pIIKTa o0opymoBaHHE
Jla6opamopnuiit onvim Ne 13. TTOHATHS: STHUYECKOE OLCHUBAHUE. 2.YnpasneHnue [Mpubop s
3HaKkomcmeo ¢ 0opazuamMu cio0HcHbIX XUMHUYECKUH IJIEMEHT, TIOBEZICHUEM TITapTHEPA OITBITOB C
6euecne, MUHEPALos U 20pHbLX NOpood. | TIPOCTOE U CIOKHOE ILYY]. JIEKTPUYECKUM
Onucanue ceoiicme. BEILECTBO. 1.®opmupoBanue TOKOM

YmMenue MO3HABATENbHOMN LENH:

ﬂemoucmpauuouubu? IKCcnepumenm No

XapaKTCpHU30BaTh

CHMBOJIBI




4. «Pa3znoscenue 600bl NeKMPUeCKuUM OCHOBHBIC 3aKOHBI XUMHUYECKHX
moxomy XUMUU: 3aKOH 3JICMEHTOB;
JlaGopaTopHbIi onbIT Neld. TTOCTOSTHCTBA COCTaBa XUMHYECKHE
HcnbiTanne TBEPIOCTH BEIECTB ¢ BEILECTB. dhopmyIIBT;
noMombio KoJteknuu «Illlkaxa TCPMMHBI.
TBEpPAOCTH». P.YV],
1.Ilenenonaranue u
TUTAHUPOBAHHE
13. | ®opmynbl CJIOKHBIX BEILIECTB. | YMeHHUe 1.MoTuBanus Hay4eHuUs K.YVI. 813, 814 | PeaxTuBbI U
KauectBeHHBINT  © KOJIMYECTBEHHBIN | XapaKTepH30BaTh IPEIMETY XUMHUS 1.Pazperenue XUMHYIECKOE
COCTaB BEIECTBA. TIOHSATHS 00 2.HpaBcTBeHHO- KOH(JINKTa 00opynoBaHue,
P OTHOCHUTEJILHOW aTOMHOM | dTHYECKOE OLIEHUBAHUE. 2.YupaBneHue JJIEKTPOHHBIE
Hemoncmpayuonnutii Ixcnepumenm Ne Y MOJIEKYJISIPHOM Maccax. MOBEJICHHEM MapTHEpa BeChI
5. «Pasnoscenue 0CHOBHO20 VMeHue paccuuThIBaTh ILYYA.
kapoonama meou (11) (manaxuma)» OTHOCHTECIIbHYO 1 CDOPMHPOBaHI:Ie
MOJICKYJISIPHYIO Maccy. MO3HABATEIILHOM IIeTH
e CuMBOJIBI
XUMHUYCCKUX
3JIEMCHTOB
e  XUMHUYECKHE
hopmybt
P.YV/.
1.Ienenonaranue u
IUTAHUPOBAHKE
14. | dopmyisl CIIO’KHBIX BEIIECTB. | YMEHUE BBHIYUCIATD: 1.MotuBauus Hay4eHust K.YV]I. 815, 816
KauectBennsiii  u KOJINYECTBEHHBIN | MACCOBYIO J1OJIIO IpeaIMETy XUMUS 1.Pa3pemenne
COCTaB BEIIECTBA. XHUMHYECKOr0 AJIeMEeHTa 2.HpasctBeHHO- KOH(QUIMKTA
110 pOpMyJIE COEMHEHHsT | STUYECKOE OLiEHUBAHHE 2.YupaBneHue
Omnpenenenue MOBENICHUEM MapTHepa
aJIEKBaTHBIX CIIOCOOOB ILYVY].
pemieHus yaeOHOH 1. ®opMHUpOBaHUE
3a/1a4M Ha OCHOBE MMO3HABATEILHOM IIeIH
3aJIJaHHBIX AJITOPHUTMOB e  CHMBOJBI
XUMHYCCKHUX
3JIEMEHTOB
e  XuUMHYECKHE
hopmyBI
e  TepMuHbl
P.YV/I.
1.Ienenonaranue u
TUIAHUPOBAHUE
15. | ®opmynsl cnoxkHBIX BelecTB. Ha3Banusi | YMEHHE ONPEAETATh 1.MotuBamws Hay4IeHUS K.YV/I. 815, 8§16, | PeakTuBsl u
CJIOXHBIX BeUlecTB. PeakTBbl. DTUKETKH. | BAJICHTHOCTh M 3HAYCHUC | MPEAMETY XUMUS 1.Pa3pemmenne 817 XAMHAYIECKOE
TP BaJICHTHOCTH HEKOTOpBIX | 2.Pa3BHBaTh YyBCTBO KOH(IMKTa obopyaoBaHue
XUMHYECKHMX 3JIEMEHTOB; | TFOPAOCTH 3a pocCHiicKyro  2.YIpaBieHHe
Ha3bIBaTh OMHAPHbBIE XUMHUYECKYIO HAYKY TIOBECHUEM
COCTUHCHHUSL. 3.HpaBctBeHHO- naprTHepa.
TUYECKOE OLICHUBAHUE ILYVY.

‘YMeHue onpenensTb




a/IeKBaTHBIE CIIOCOOBI
penieHus yueOHOM
3aJlauu Ha OCHOBE
3aJlaHHBIX
AITOPUTMOB.

P.YVY .
1.Ilenenonaranue u
TUIAHUPOBAaHUE

16.

['pymnnsl XpaHeHUs! peakTUBOB. Y CIIOBUS
XpaHEeHUs U UCIOIb30BAHUS.
TP

‘VYMeHHe coCTaBIISITh
(hopMyibI OMHAPHBIX
COEIUHEHUI T10
W3BECTHOH BaJIEGHTHOCTH
3JIEMEHTOB.

YMeHue BbICTpanuBaTh
COOCTBEHHOE LIETIOCTHOE
MHPOBO33PEHHE:
0CO3HABATh MOTPEOHOCTh
Y TOTOBHOCTBK
CaMo00pPa30BaHHMIO.

K.YVI.

Ymenue
CaMOCTOSITEITFHO
OpPTaHU30BHIBAThH
yueOHOe
B3aUMOJICHCTBYE B
rpymIe.

ILYVY].

YmMmenue
npeoOpa3oBhIBATH
nHpopmanuro u3
OJTHOT'O BHIA B
JPYr oM.

P.YVY /.

YMeHue  cocTaBlsSITh
TUTaH perieHus
MpOOIEMBI.

PeakTHBEI B
XUMHUYECKOE
obopymoBaHHe

17.

3aKOH COXpaHEHHs MacChl BEILECTB.

TP

Jlemoncmpayuonnslii 3kcnepumenm Ne
6.«3aKoH coxpaneHus maccwyl 6euiecmey

YMenue
XapaKTepru30BaTh
OCHOBHBI€ 3aKOHBI
XHAMUU:

COXpaHEHHUS MacChl
BEIIECTB;

TIOHUMATH €TO CYIITHOCTb
¥ 3HaYeHUE

Pa3BuBaTh 4yBCTBO
TOPZIOCTH 33 POCCUICKYIO
XMMUYECKYIO HAyKy

K.YYI.

Ymenue
CaMOCTOSITEIIBHO
OpraHU30BHIBATh
yueOHOe
B3aHMOJIEIICTBHE B
rpyIIIe.

ILYVY].

Ymenue
peoOpa3oBEIBATH
HHPOPMALIIIO u3
OITHOTO BUZA B
JIpYrou.

P.YY .

‘YMeHue cocTaBiiATh
TUIAH PelIeHHs
pOOIEMBL.

8§19

Beckl anexTpon-
HbIE

18.

XYUMHAYECKUE MPEBPALLEHUS. XUMUUECKHUE
peaxmuu.

P

JlabopaTopHplii onbIiT Nel

IIpusHakyM NPOTEeKAHUS XUMHYECKHUX
peaxkuuii: HarpeBaHHe MeTHOM
NPOBOJIOKH; B3aUMo/ieiicTBHEe PacTBo-

YMenue
XapaKTepru30BaTh
OCHOBHBI€ ITOJI0KEHUS
ATOMHO-MOJIEKYIISIPHOTO
Y4€HUs1, IOHUMATh €ro
3HaUYCHHE

YMmenne chopMUpOBaTH Y
yyammxcs yaeOHo-
TI03HABATENbHBIN HHTEPEC
K HOBOMY y4eOHOMY
MaTepHaity U crocobam
pelIeHNs HOBOM YaCTHOM
3a/1a9n

K.YY].

1. Ymenne
(hopMynpoBaTh
COOCTBEHHOE MHEHHE
Y TIO3UILINIO;
2.YMeHHe YYUTHIBATh
pa3HbIC MHEHHUS U
UHTEPECH 1

§20

PeakTnBEI B
XAMHYECKOE
obopymoBaHme




POB €IKOro HATpa M XJOpHIA Meu;
B3aNMO/IeliCTBHE PACTBOPOB YKCYCHOM
KHCJI0THI M THAPOKAPOOHATA HATPHS.

000CHOBBIBATH
COOCTBEHHYIO
MTO3UIIHIO.

ILYVY].

1. YMmenue
HCIIOIB30BaTh
3HAKOBO-
CUMBOJIMYECKUE
CPEJICTBA, B TOM YHCIIE
MOJIENH U CXEMBI IS
pelienus 3a/1au;
P.YVY/.

1.Ymenue
CaMOCTOSITENILHO
aJIeKBAaTHO OLIEHUBATH
MPaBUILHOCTh
BBINIOJIHEHUS [IEHCTBUS
U BHOCUTH
HEOOXOAUMBIE
KOPPEKTHUBHI B
HCIIOJHEHHUE KaK I10
XOJIy €ro peaau3aliym,
TaK U B KOHIIE

IEUCTBUSL.
19. | Xumuueckue ypaBHEHHUsL. YMEHHE COCTABIISThH 1. Ymenue K.YVYA. 820
BrinonHenne TpeHUPOBOYHBIX YPaBHEHHS XUM. OPHUEHTHPOBATHCS HA 1. Ymenue:

YIPaXXHEHU 110 COCTaBICHUIO
YPaBHEHUN XMMHUYECKHUX peakLui

peakuuii.

NOHHUMAaHHe IPUYUH
ycrexa B yuebHoi
JeATeNbHOCTH

* CTPOHUTH HOHATHEIC
JUIA TapTHepa
BBICKa3bIBaHUA,
YUUTHIBAIOIINE, YTO
mapTHep 3HaeT U
BHUIHUT, a YTO HET;

* 3a71aBaTh BOIIPOCHI;
* KOHTPOIUPOBATH
JIEHCTBUSI MapTHEpA.
ILYVY].

YmMmenue:

* OCYILIECTBIISATh
aHaIM3 00BEKTOB C
BBIZIEJIECHHEM
CYIIIECTBEHHBIX U
HECYIIIECTBEHHBIX
TIPU3HAKOB,;

* OCYIIIECTBIISITH
CHHTE3 KakK
COCTaBJICHHE IIEJIOT0
W3 YacTeH.

P.YVY/.

YMenns:
1.OcymiecTBasTH




HTOTOBBIN K
TIOIIATOBEIA KOHTPOJTh
IO pe3yIbTaTYy;

2. AeKkBaTHO
BOCIIPHHAMATH OICHKY
YUUTEIS;

3. Paznnuats criocob u
pe3ynbTaT ASUCTBUS

20. | Tumel XUMHUYECKUX peaKkuui YMCHHUE onpenensats | 1. Ymenue K.YVI. 821 PeakxtuBsl u
TP peareHTbl W TNPOIYKTHI | OPUEHTHPOBATHCS HA Ymenue XMMHUYECKOE
mopnoti onoim Nl peaKuum; MOHMMaHHE TIPHYHH CaMOCTOSITEITFHO o0opynoBaHue
Tunot XUMUYECKUX peaxkyuil: | paccTaBIsTh ycrexa B yueOHOM OpraHHU30BHIBAaTh
paznoncenue 2uopoxcuoa meou (11); | kospdurments B JIEATELHOCTH yuebHoe
e3aumodelicmeue iiceine3a ¢ pacmeopom | ypaBHEHUSIX PEaKIHid Ha B3aMMOJICHCTBHE B
xnopuoa meou (l1), e3aumoodeiicmeue | ocHoBe 3aKOHA rpymme.
okcuoa meou (II) ¢ pacmeopom conanoll | COXpaHEHHS MaCChI ILYVY].
Kuciomol. BEIIECTB VYmMmenune
npeoOpa3oBhIBATH
nHpopmanuro u3
OJIHOTO BHIA B
JPYr oM.
P.YV].
YMeHue cocTaBisiTh
TUTaH PEIICHUs
MpOOIEMBI.
21. | IToaroroska k 'MMA, BIIP 1. 3akperuieHue 3HaHUH 1 | 1. Ymernue K.YV]I. 81-21
pacUeTHBIX HABBIKOB Y4- | OpHMEHTHPOBATHCS Ha YMenne
csl. MOHUMAaHHUEe PUIHUH CaMOCTOSITENTFHO
2. YMeH#ue pemartb ycrexa B yueOHO# OpPTaHU30BHIBATh
TUTIOBBIC TIPUMEPHI JIeATENbHOCTH yueOHOe
KOHTPOJIBHO- B3aMMOJEHCTBHUE B
HM3MEPHUTENbHBIX rpymme
MaTepHaJIoB 1LYV /.
YmeHue:

* OCYILIECTBIISATh
aHaIM3 00BEKTOB C
BBIZIEJIEHHEM
CYIIIECTBEHHBIX U
HECYILIECTBEHHBIX
TIPU3HAKOB,;

* OCYIIIECTBIISITH
CHHTE3 KaK
COCTaBJIEHHE 1IETOT0
W3 YacTeH.

P.YVY/.

YMenns:
1.OcymecTBIsATh
HTOTOBBIN K
TIOIIATOBEIA KOHTPOITb
TI0 Pe3yIbTaTYy;




2. AeKkBaTHO
BOCIPHHUMATD OILCHKY
YUHUTEIS;

3. Paznnuate ciocod u
pe3yNbTaT ASUCTBUS

22.

TecToBBIH KOHTPOIb. «OCHOBBI
IKCNEePUMEHTATbHON XUMHH.

VYMeHue oBaaaeHus
HABBIKAMY KOHTPOJIS U
OIICHKU CBOEH
JeSITeIbHOCTH, YMEHUE
MIPEBUICTH BO3MOXKHBIC
MOCJIEICTBUS CBOUX
eNCTBUI

‘VYMeHne OLleHUTh CBOH
y4ueOHBIC TOCTHKCHHS

K.YY/.

YMenue
CaMOCTOSATEIBHO
OpraHH30BBIBAThH
y4eOHOe JIelicTBHE.
ILYYA.

YMenue
npeoOpa3oBLIBATH
nHpopmanuro u3
OJIHOTO BUIIA B
JIPYTOH.

P.YY].

YMeHune cocTaBisITh
TJIaH PEIIeHuUs

MPOOJIEMBI
Pa3nen 2. [IpakTuKkym 1o H3y4eHHIO Ta30B: KUCJopoaa u Bogopoaa (7 1)
23. | Kucnopon. Peakiu, ucrons3yeMble i | YMeHHE Ywmenue chopmupoBath y  K.YY/IL 8§22 PeaxkTuBbl u
MOJTy4eHHs KHCIIOpoJia B 1abopaTopuu XapaKTepU30BaTh yJaluxcs y4eoHo- 1. Ymenue XMMHYECKOE
TP KHUCIIOpPOJ KaK MO3HABATENBHBIN HHTEpEC  (HOPMYIHPOBATH obopyoBaHue
Hemoncmpayuonnoiii 3kcnepumenm Ne | XUMUUECKUHN 3JIEMEHT U K HOBOMY yueOHOMY COOCTBEHHOE MHEHHE
7. «Hg]lyqeuue u coﬁupayue Kucﬂopooa IIPOCTOC BEIIECCTBO, MaTepuany u crocobam 1 NO3ULIHIO;

6 nadopamopuu
U 3aNOJIHEHUE UM 2A30MemPa)

pacro3HaBaTh ONBITHBIM
IIyTEM KHCIIOPOJ
CobnroieHre HOpM
NIOBE/ICHNA B
OKpYy:Karolien cpene,
MIPaBUJI 3710POBOTO
o0pa3a )KU3HA

pellIeHus] HOBOM 4YaCTHOM
3a/a4u

2.YMeHre yIuThIBaTh
pa3Hble MHEHHS U
HMHTEPECHI U
000CHOBEIBATE
COOCTBEHHYIO
[TO3HLIHIO.

ILYVY].

1. Ymenne
HCIIOJIB30BATh
3HAKOBO-
CHMBOJINYECKHE
CpENCTBA, B TOM YHUCIIE
MOJENH U CXEMBI IS
pelieHus 3a/1a4;
P.YV/I.

1.YMmenune
CaMOCTOSTENBHO
aJIEKBaTHO OLIEHUBATH
MPaBUILHOCTh
BBITIOJTHEHMSI IEHCTBHS
¥ BHOCUTH
HEO0OXOUMBIE
KOPPEKTHBHI B




HCIIOJHEHHE KaK 110
XOJy €r0 peaTi3aluH,
TaK U B KOHIIE

24. | XuMu4ecKue CBOMCTBa KUCIOPO/a. YMenue o0BSCHUTD Pa3BuBath 4yBCTBO K.YVYI. 823, 24 PeaktuBsl u
Oxcuppl. CYIIHOCTb KPyTroBOpOTa TOPJIOCTH 32 POCCHHCKYI0O ~ YMEHHE XMMHUYECKOE
TP KHUCIIOpOJa B IPUPOJE, XMMHYECKYIO HAYKy CaMOCTOSITEIILHO obopynoBanue
Jabopamopnwtit onvim Nel?7. MNPUMEHECHHUE KUCJIOPOJa; dopMHpOBaHHE UHTEpeca  OPraHU30BBIBATH
«l'openue cepot u pocpopa na eo3zoyxe YMETH COCTaBIIATH K IIpeAMETY y4eOHoe .

u 6 Kucnopooey ypaBHEHHSI XUMHYECKUX B3aMO/ICHCTBHUE B
Jlabopamopnoiit onvim Nel8. peaKuui, rpymme.
«Iopenue jcenesa, medu, maznus na XapakTCpU3yrOIiX ILYY],
6030yXe U 8 KUCTIOpodey XMMHYECKHE CBOWCTBA YMenue
KUCIIOPO/T npeoOpa3oBHIBATH
o o] Hcnons3oBanue uH(pOpMALUIO u3
Paccmompenue 06pasuoe oxcuoos TPakTHIECKUX 1 OIIHOTO Br/a B
(venepooa (IV), 6000poda, ocdopa, 71abopaTopHBIX PaboT, JIpyroi.
HECJIOKHBIX dopmupoBaHue
Meou, Kanovyus, yeene3d, KpemMHus).
SKCIIEPUMEHTOB IS YMEHHsI  HaOIo/aTh,
J10Ka3aTeCJIbCTBa JI€1aTb BBIBO/IbI ITPU
BbIIBUT'a€MBbIX IMPOBEACHNH OIIBITOB.
IIPEIIONI0KEHU I
OIMCAaHUE PE3YIbTATOB P.YV/.
9THX paboT YMeHue  COCTaBiAThH
IUIaH pelieHus
TPOOIIEMBI
YMeHue pacno3HaBaTh
OIBITHBIM myTeM
KUCIIOPOJ, OIUCBHIBATH
XMUMUYECKHE PEaKLUH,
HAOIIOHAaEMBIE B XOJIE
JKCIEPUMEHTA.
25. | Moaroroska k 'NA, BITP 1. 3akperuieHue 3HaHUM 1 | 1. YMeHue K.YYI.
pacyeTHBIX HABBIKOB Y4- | OpPUEHTHUPOBATHCS HA Ymenue
csl. TIOHUMAaHHUE IPUIUH CaMOCTOSTETHHO
2. YMeHHe peraTh ycIexa B yaeOHoH OpraHHW30BHIBATh
THUIIOBbIE IPUMEPbI NeATETFHOCTH yueOHOe
KOHTPOJIbHO- B3aNMO/JICHCTBHE B
H3MEPUTENBHBIX TpyIIe
MaTepuaioB ILYV/.
YMenue:

* OCYIIECTBIISATh
aHaJIM3 00BEKTOB C
BBIJIETIEHUEM
CYIIIECTBEHHBIX U
HECYIIIECTBCHHBIX
TIPU3HAKOB;

* OCYIIECTBISATH
CHHTE3 KaK
COCTaBJIEHHUE LIEJIOr0




W3 YacTeH.

P.YV.

YMenus:
1.OcymiecTBasTh
HUTOTOBEIN K
TIOIIATOBEIA KOHTPOJTh
IO pe3yIbTaTYy;

2. AleKBaTHO
BOCIIPHHAMATH OICHKY
YUUTEIS;

3. Paznnuats criocob u
pe3ynbTaT ASUCTBUS

26.

Bosnyx u ero cocras.
TP

Jlemoncmpayuonnstii Ikcnepumenm Ne
8. «Onpeoenenue cocmasa 6030yxa»

YMenue
XapaKTepU30BaTh COCTAB
BO3/IyXa

[IpuBeneHne MPUMEPOB,
moz00p apryMeHTOB,
(dbopmynupoBaHue
BBIBO/IOB.

YMeHHe OLlEHUBATEL CBOKO
NESITENNLHOCTD U
MOCTYIIKU APYTUX JItOIeH
C TOYKH 3PEHUS
COXpaHEHUs

OKpYXarollen cpe.ibl

K.YV]I.

1. Ymenue:

* CTPOHTH TOHSTHEIC
JUTS TapTHEpa
BBICKa3bIBaHMS,
YYHUTBIBAIOIIKE, YTO
MapTHEp 3HACT U
BU/JIUT, & YTO HET;

* 3a/1aBaTh BOIIPOCHI,
* KOHTPOJIUPOBATh
JIEWCTBUS MMApTHEpA.
ILYVY].

YwMmenue:

* OCYILIECTBJISATh
aHaJIM3 00bEKTOB C
BBIJIEJIECHUEM
CYIIIECTBEHHBIX U
HECYILECTBEHHBIX
MIPU3HAKOB;

* OCYIIIECTBIISTH
CHHTE3 KakK
COCTaBJIEHHE 1IETIOTO
W3 YacTeH.

P.YVY /.

YMenns:
1.OcymmecTBisITh
HUTOTOBBIN K
MOLIATrOBbIl KOHTPOJIb
TI0 Pe3yIbTaTYy;

2. AJleKBaTHO
BOCIIPHHAMATH OICHKY
YIUTEIS;

3. Pasnnuars ciocob u
pe3yABTAT ISHCTBUS

827

[Ipubop mis
oIpeIeeHUs
coCTaBa BO3/1yXa

217.

Bonopoa. Ilonyuyenue Bogopona. Mepol
6€30MmacHOCTH PH paboTe C BOAOPOIOM.
IIpoBepka Ha uncroTy. I'pemyunii ras.

TP

VYMenue
XapaKTeprU30BaTh
BOJIOPOIT KaK
XAMWYECKHUI DJIEMEHT U

Ymenue chopMUpoBaTH
YCTOWYMBBIN y4eOHO-
M03HABATENIbHBIN UHTEPEC
K HOBBIM OOIIM

K.YVI.
YMenne
CaMOCTOSITEIIHLHO
OpPTaHU30BHIBATH

§28

PeakTHBEI B
XUMHYECKOE
obopymoBaHme




Jlemoncmpayuonnwtii Ikcnepumenm Ne
9. «llonyuenue u cooupanue 8000pooa
6 a1abopamopuu. Onvim Kagenouuiay

MPOCTOE BELIECTBO,
pacro3HaBaTh OMBITHBIM
MyTeM BOAOPOI

crioco0am pelreHns 3a1a4q

yueOHOe
B3aUMOJICHCTBYE B
rpymme.

IL.YVY].

Ymenue
peoOpa3oBEIBATH
nHpopmanuro u3
OJTHOTO BHJIA B
JIPYTOH.

P.YV .

‘YMeHue cocTaBliTh
TUTaH PEIICHUS

poOJIEMBI.

28. | Xumuueckue CBOICTBa BOJIOpO/a. | YMEHHe COCTaBIsATh Pa3zBuTHe BHyTpeHHEH K.YVI. 829 PeaktuBbl 1
IIpumenenue. YpaBHEHHUS pPeaKLui, TIO3HITUY IIKOJbHHUKA Ha 1. Ymenue: XHUMHYECKOe
ﬂmoucmpauuouubtﬁ IKCcnepumenm No XapaKTCPpU3YyIOIIUX YPOBHE ITOJI0KUTECIIBHOI'O ¢ CTPOUTDH ITOHATHBIC 060pyz[0BaHI/Ie
10. «llonyuenue 6000poda peakyueii | XMMUYECKHE CBOICTBa OTHOIIEHMS K IIKOJIE, A1l IapTHEpa
anioMuHUsA co cmecvio cynvhama medu | BOAOPOJA, HA3LIBATHL TMOHUMaHUs BbICKa3bIBaHUS,

u x'qopuoa Hampus OPOAYKTHI pEAKIIUHA HCO6XO}II/IMOCTI/I Y4CHUA Y4UTBIBAroUue, 4T0
TP Hcnone3oBanue dopMUpOBaHHE HHTEpeca MapTHEP 3HACT U
Memoncmpayuonnwtii sxcnepumenm Ne | TPAKTAYCCKUX U K IpeAMETY BUJIUT, & 9TO HET;
11.3anumamenvuvie onvimel ¢ Ha60paTOpHBIX pa60T, ® 3aaBaTh BOIIPOCHI;
8000p00OM: Temaiouian danKa, HCCJI0XKHBIX * KOHTPOIHPOBATSH
e3pblealouuecs ny3vipu, iemarouiue OKCIICPUMCHTOB U1 ACHCTBHS TIapTHEPA.
MObLIbHbIE WAPUKU. JI0Ka3aTeNbCTBA ILYVY .
BBIJIBUTa€MBIX YMenue:
IIPEIIION 0KEHU I * OCYILECTBIIATD
OITMCAaHUE PE3yNbTAaTOB aHaiu3 0OBEKTOB C
STHX paboT BBIIEIIEHUEM
CYIIIECTBEHHBIX U
HECYILECTBEHHBIX
MIPU3HAKOB,;
* OCYIIIECTBIISTH
CHHTE3 KaK
COCTaBIICHHE IIETIOT0
U3 4acTeM.
P.YVY/.
YMeHusi:
1.OcymmecTBisITh
WUTOrOBBIN U
MOLIArOBbIil KOHTPOJIb
TI0 Pe3yIbTaTYy;
2. AJleKBaTHO
BOCIIPHHAMATH OICHKY
YUUTEIS;
3. Paznmuaats ciocob u
pe3yabTaT neicTBUS

29. | TectoBblii KOHTPOIB.«IIpakTHKYM 0 | YMeHHE OBIIaICHUS ‘YMeHMe OLIEHUTh CBOU K.YVYI.

H3Y4YEHHIO ra30B: KHCJI0POAA U HABBIKAMY KOHTPOJIS U yueOHBIC TOCTIKCHHUS YMenue
BO0POAA». OLICHKH CBOEH CaMOCTOSITENBHO




JIeSITEITbHOCTH, YMCHHE
MIPEIBUICTH BO3MOXHEIC
IOCJIENCTBUS CBOUX
NeNCTBHMN

OpraHH30BBIBATh
y4eOHOe JieiicTBHE.
ILYYA.

YMenue
peoOpa3oBEIBAThH
nHpopManuro u3
OJIHOTO BUIIA B
JIPYTOH.

P.YYI.

YMeHue cocTaBlIsTh
TUTaH PEIICHUS

TPOOITEMBI
Pa3gen 3. [IpakTHKYM 10 H3yYeHHIO CBOWCTB BOIBI U pacTBOpoB (9 4)
30. | Bomga. Metons! onpenelieHusl cocTaBa CoOnroieHue HopM | 1.Pa3BuTHE BHYTpEeHHEH K.YVYI. 831, JaTauk smextpo-
BOJbI - aHAJIN3 U CUHTE3. INOBEACHUA B | IO3ULIUMU IIKOJIbHUKA HA COBepLHeHCTBOBaTL BOIIP. 1, IPOBOJHOCTH,
TP OKp Yy KaroIien CpeZe, | ypOBHE MONOKHUTEIBHOTO ~ YMCHHE 4,5, ugpoBon
Jlabopamopnutii onvim Ne 20. IIPaBUII 3710pOBOrO | OTHOIIEHUS K IIKOJIE, JI0roBapuBaThbCs U ctp.106 MHUKPOCKOIT
«Onpeoenenue 6000NP0OGOOHOI u | obpasa KHU3HU TTOHUMAaHHUS MPUXOAUTH K O0IIEMY
OUCHUNIUPOBAHHOTL 600bL» HEOOXO/MMMOCTH yueHHs,  PCUICHHIO B
BBIPAXEHHOI'O B COBMECTHOM
npeobiasaHuu yueOHo- JeATENbHOCTH
MO3HABaTEIbHBIX ILYY .
MOTHBOB U DopMuUpOBaTh YMEHUE
NpeINOYTEHUN MIPOBOJHUTH CPaBHEHHE
COLIMAJIBHOTO criocoba U Ki1accu(UKAIHMIO 110
OLIEHKH 3HAHUI 3a/IaHHBIM KPHUTEPUSIM
P.YV].
YMeHne yuyuThBaTh
BBIJICJICHHBIE
YIHUTENEM OPHEHTUPBI
IEUCTBUS B
HOBOM y4eOHOM
MaTepuane B
COTPYIHHYECTBE C
yuHuTeneM
31. | dusnyeckre ¥ XUMUIECKHE CBOMCTBA Ymenue YuebHo-mo3HaBaTenbHblii K.YV, 832, PeaktuBbI 1
BOJIBI. XapaKTepUu30BaTh HHTEPEC K HOBOMY Ymenne: TECTHI, XAMHAYECKOE
TP CBOICTBA BOJBI yuyeOHOMY MaTepuaiy u * CTPOMTH IIOHATHEIE ctp. 109 | oBopynosanue

Jabopamopnoii onvun Ne21.
OKpacka UHOUKAMOPOoe8 8 HelIMPAaIbHOl

cpeoe

Jlabopamopnuiii onvim Ne22.
Cpasnenue npo6 600vt: 6000nP0O60OHOII,
U3 20p00CK020 OMKPBLIMOZ0 8000eMa.

(XMMHYECKHEe CBOWCTBA
OCHOBHBIX KJIACCOB
HEOPTaHNYECKUX
BEIIECTB),
B3aUMOJEUCTBUE BOMBI C
OCHOBHBIMH U
KHCJIOTHBIMU OKCHIAMU;
COCTABIIATH yPaBHECHUS
XUMHYECKUX PEaKITHiA,
XapaKTEPHBIX JIJIS BOIBI

crioco0aM perreHus
HOBOM 9aCTHOM 3aJa4H;

JUTs TTapTHEpa
BBICKA3BIBAHMS,
YUYHUTBIBAIOIINE, YTO
MapTHEP 3HACT U
BHJIUT, a YTO HET;

* 3371aBaTh BOTIPOCHI;
* KOHTPOIUPOBATH
JICHCTBUSI TApTHEPA
ILYVY].

YMmenue:

* OCYILIECTBIIATH




aHaIu3 00BEKTOB C
BBIJIEJIEHHEM
CYIIIECTBEHHBIX U
HECYIIECTBCHHBIX
TIPU3HAKOB;

* OCYIIICCTBIISITh
CHHTE3 KakK
COCTaBJICHHE IIEJIOT0
W3 YacTeH

P.YVY/.

VYMenus:
1.Ocy1iecTBasTh
HWTOTOBLIH U
TOIIATOBBIA KOHTPOJIb
O Pe3yIIbTaTYy;

2. AleKBaTHO
BOCIIPHHUAMAThH OIICHKY
YUHTENS;

3. Paznnuats crocob u
pe3yJIbTaT NEHCTBUS

32.

Bona — pacrBopurens. PactBopsl.

TP

Jlabopamopnwtit onvim Ne 23.
«H3yuenue 3aeucumocmu
pacmeopumocmu gewjecmea om
memnepamypuor»

YMeHue 1aBaTth
ONPECACICHUC IMOHATHA
PpacCTBOpPLI, BU/bI
pacTBOpPOB, CBOMCTBA
BOJIbI KaK PacTBOPHUTEILS;

Pa3BuTHe CriocOOHOCTH K

CaMOOILIEHKE Ha OCHOBE
KPUTEPUS YCIEIUTHOCTH
yueOHOI AeqaTenbHOCTH

K.YVY].

1. Ymenue:

* CTPOMTH MOHSITHBIC
JUIA TapTHepa
BBICKA3bIBaHU,
YUUTBHIBAIOIINE, YTO
MapTHep 3HaeT U
BHUJIUT, 4 YTO HET;

* 3a71aBaTh BOIPOCHL;
* KOHTPOJIUPOBAThH
JIEHCTBYSI MapTHEpA.
ILYVY].

YmMmenue:

* OCYILIECTBJISATh
aHaJIM3 00BEKTOB C
BBIJIEJIEHHEM
CYIIIECTBEHHBIX U
HECYILIECTBEHHBIX
TIPU3HAKOB,;

* OCYIIIECTBIISITH
CHHTE3 KaK
COCTaBJIEHHE IIETOT0
W3 YacTeH.

P.YVY/.

YMenns:
1.OcymecTBIsATH
HUTOTOBBIN K
TIOIIATOBEIA KOHTPOITb
TI0 Pe3yIbTaTYy;

2. AekBaTHO

833,
BOmp. 5+
TECTEI,

crp. 113

Jatunk
TEMIIEPATYPhI
IUIATUHOBBINA




BOCIIPUHUMATH OLICHKY

YUUTEIS;
3. Paznmuyats crmocod u
pe3yNbTaT NeHCTBUS
33. | Hacelenssie " HeHachleHable | [IpeacraBneHue o 1.Pa3ButTHe BHyTpeHHEN K.YV]I. 834, Hudposoit
PacTBOPEL. CYIIIHOCTH TIporiecca MO3UIMH IIKOJbHUKA Ha YMenue Borip. 4, MUKPOCKOI
P TTONYYCHUS KPUCTAJUIOB YPOBHE MOJIOKUTEILHOIO ~ CaMOCTOATENLHO 5, cTp.
Jabopamopuviii onvim Ne U3 pacTBOPOB CONeH OTHOIIIEHHUS K IIKOJIE, OpraHu30BBIBATH 116
24.«Haonrwoenue 3a pocmom Tloka3ath 3aBUCHMOCTD IIOHUMAaHUA yII66Hoe .
Kpucmanioe» PacCTBOPUMOCTH OT HCOOXOTUMOCTH YYCHHS,  B3aUMOJICHCTBHUC B
TeMIIEPaTyPHI BBIPaKEHHOTO B rpymme.
npeobiiailaHuy y4eOHO- ILYVI.
MO3HABATEIIbHBIX Ymenue
MOTHBOB H npeoOpa3oBhIBATH
NpeNNOYTEHUN nHpopmanuro u3
COLIMAJILHOTO CIIOc00a OJTHOTO BHJA B
OLIEHKH 3HaHUI; JIPYTOH.
2.®opmupoBaHue P.YVY].
BBIPOKCHHOH YCTOMYMBOW Y MEHHE COCTABIIATH
y4eOHO-TI0O3HAaBaTeNbHON  IUIAH PCIICHUS
MOTHBALINH y‘{eHI/IH. np06neM1)1.
34. | Jlabopamopnutit onvim Ne 25. | Copmuposats moHsTHst | DOPMHPOBAHHE K.YVY/I. 834 Jatumnk
«Ilepecvliyennvlit pacmeop» «pa30aBICHHBIN BhIpaKeHHOH ycroiunBoii  COBEpIIEHCTBOBAThH IIOBTOP., TEMIIEPATYPhI
pacTBop», yueOHO-TI0O3HABATEIbHOM  yMEHHE 3amaud /, | TUTATHHOBBIM
«HACBILCHHBIN PaCTBOP», | MOTHUBALUK YUCHHUS. JIOTOBAapPHUBATHCS U 8,9+
«TIePECHIIICHHBIN MPUXOANUTH K O0LIEMY TECTHI,
pactBop» PEILICHHUIO B crp. 117
COBMECTHOI
JIeSITeIHbHOCTH
LYY /.
DopMUpOBaTh YMEHUE
MIPOBOJHUTH CPaBHEHHE
U KiIaccu(DUKAIHMIO TI0
3a/IaHHBIM KPHUTEPHSIM
P.YVY/.
YMeHue yuyuThBaTh
BEI/ICIICHHBIC
YUUTEIEeM OPUCHTHPHI
IEUCTBUS B
HOBOM y4eOHOM
MaTepHuaie B
COTPYIHHYECTBE C
yauTeneMm
35. | Mpakruyeckas padora Ne 3 Hcmonb3oBanne ®opmupoBanme nHTepeca K.YV 835, PeakTuBEBI U
«OmnpeneneHue KOHIEHTPAIHH MIPAKTHIECKUX U K TIPEeIMETY DopMupOBaHUE HHCTPYKT | XUMHYECKOE
BeIeCTB KOJOPHMETPHYECKHM I10 nmabopaTopHBIX PadoT, yMeHUs paboTaTh B ax1mo Th | oGopynosanmue,

KAJIMOPOBOYHOMY IpaduKy»
P

HCCJIOXKHBIX
OKCIICPUMCHTOB JJI
J0Ka3aTcJIbCTBa
BBIJIBUTA€MBIX

napax.
IL.YV .
DopMHpOBaHHE
YMEHHs  HaOJIo/aTh,

JaTYHAK ONTHYE-
CKOH IIJIOTHOCTH




MPEATNOIOKEHUI;
OITMCAaHUE PEe3yNbTAaTOB
9THX paboT

JIeNIaTh BBIBOJIBI TIPH
TIPOBEIICHUH OITBITOB.
P.YV/.

VYMeHHe  ONHCHIBATH
Ha0II0JaeMEIC
MPEBpAICHUS B XOJIC
JKCIICPUMEHTA.

36.

Kpucrannoruapatsl.

Jlabopamopnutii onvim Ne 26.
«Onpeoenenue memnepamypul
Paznodcenus KpUCmaniozuopamay

VYmenue MNPUMCHATH
NOJTYUCHHBIC 3HAHUA UIA
peuICHUA 3a1a4

1. YMmenue
OPUCHTHPOBATHCS HA
TIOHUMAaHHE MPUYHH
ycriexa B yueOHOM
JIeATENEHOCTH

K.YV]I.

YMeHune
CaMOCTOSTEIILHO
OpPTaHU30BHIBAThH
yueOHOe
B3aMMOJICHICTBHE B
rpyrmmne

ILYVY].

VYmenue:

* OCYIIECTBIISIT
aHaau3 00LEKTOB C
BBIICIICHUEM
CyLHCCTBCHHI)IX u
HeCyHleCTBeHHI)IX
MIPU3HAKOB;

* OCYIIECTBIIATE
CHHTE3 KakK
COCTaBJIEHHE 1IE€JI0T0
W3 YacTeH.

P.YV].

YMenus:
1.OcymiecTBisITh
HUTOTOBBIN U
[OLIATOBbI1 KOHTPOJIb
IO pe3yNbTaTy;

2. AzexkBaTHO
BOCIIPHHHUMATH OICHKY
YUUTEIS;

3. Pazimuats ciocod u
pe3YNIbTaT NEHCTBUS

§22-35,
3a1a4n: 6
ctp.117,
4 crp.
113, 2,
ctp.106

JaTuuk Temmnepa-

TYpBI
TUTATUHOBBIA

37.

ITonroroska x I'UA, BIIP

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

2. YMeHue pelaTth
THITOBBIE IPUMEPHI
KOHTPOJIBHO-
M3MEPUTENBHBIX
MaTepHaIoB

1. Ymenne
OPUEHTHPOBATHCS HA
TIOHMMAaHUe TIPUYHH
ycriexa B yueOHOM
JeSATENEHOCTH

K.YVI.

YMenune
CaMOCTOSITEIBHO
OpPTaHU30BHIBATh
yaebHoe
B3aUMOJICHICTBUE B
rpyrme

ILYVY.

YMmenne:

* OCYLLIECTBIISITh
aHaJIM3 00BEKTOB C
BBIZICTICHHEM
CYLLIECTBEHHBIX U




HECYIIECTBEHHBIX
TIPU3HAKOB;

* OCYIIICCTBIISITh
CHHTE3 KakK
COCTaBJICHHE IIEJIOT0
W3 YacTew.

P.YV].

VYMenus:
1.OcymiecTBasTh
HUTOTOBLIH K
TIOIIATOBEIA KOHTPOJIb
IO Pe3yIIbTaTYy;

2. AleKBaTHO
BOCIIPHHUAMAThH OIICHKY
YUUTENS;

3. Paznmuats ciocob u
pe3yNbTaT ACHCTBUS

38.

TecToBblii KOHTpOIB: «[IpakTHKYM 1O
H3Y4YEeHHI0 CBOIiCTB BO/IBI |
PacTBOpOB».

YMeHue oBiasieHus
HaBbIKAaMHU KOHTpOJ'IH u
OLICHKH CBOEH
JACATCIIBHOCTH, ymemde
NPEABUIETH BO3MOXKHEIE
MOCJIEICTBUS CBOMX
JNeHCTBUI

‘YMeHue OlleHUTh CBOU
yueOHBIE TOCTIKEHHS

K.YVY].

YMeHnue
CaMOCTOSTEIBHO
OpraHM30BbIBATH
y4eOHOe JieiicTBHE.
ILYVY].

Ymenue
npeoOpa3oBbIBATH
uHpopmanuro u3
OZHOTO BUJA B
JPYTOM.

P.YVI.

YMenune cocTaBisTh
TUTaH PEIIeHUs

poOIIeMbI
Pa3nen 4. OcHoBbI pacueTHOl xumuu (4 4)
39. | Monp — eauHUIA KOJIWYECTBA BEILIECTBA. | Y MeHHe BBIUHCIISTD: 1.MoTuBanus Hay4eHus K.YVI. 836, 837
Monsprass Macca. BbIUHCIEHHMA TI0 | KOMTMYECTBO BEIIECTBA NpEAMETY XUMUS YMmenue
XUMHYECKAM YpaBHEHHSM. WIM Maccy 110 2.Pa3BUBATh YyBCTBO CaMOCTOSTEIBHO
KOJIMYECTBY BCILICCTBA TOpAOCTH 3a pOCCHﬁCKy}O OpPTraHN30BBIBATH
WJIM Macce peareHToB uin | XUMHUYCCKYIO HayKy yr{e6Hoe JIeHCTBHE.
MPOIYKTOB PEAKIINH 3.HpaBcTBeHHO- ILYVY].
VYMeHUue BbIYUCIISATD 3THYCCKOC OLICHUBAHUC YmMmenue
MOJIIpHYIO Maccy I10 4. YMmenue OLICHUTH CBOU Hp606paSOBLIBaTL

(hopmyre coequHEHUS,
KOJIMYECTBO BEIIECTBA,
00BeM MM Maccy 1o
KOJIMYECTBY BEI[ECTBA,
o0beMy WM Macce
peareHToB WM
MIPOIYKTOB PEAKINN

yueOHbIe JOCTHKCHUS

MHPOPMAIIIIO 13
OZIHOTO BUJIA B
APYroit;
OCYILIECTBIISATh aHAJIN3
00OBEKTOB C
BBIZICIICHUEM
CYIIECTBEHHBIX U
HECYILECTBEHHBIX




IMMPU3HAKOB;
OCYHICCTBJIATH CUHTE3
KaK COCTaBJICHUC
1IeJIOT0 U3 YacTe.

P.YV/.

‘YMeHue cocTaBIISITh
TUTaH PEIICHUS
TPOOITEMBI
1.Ocy1iecTBasATh
HUTOTOBLIH K
TIOIIATOBEIA KOHTPOJIb
O Pe3yIIbTaTy;

2. AleKBaTHO
BOCIIPHHHAMAThH OIICHKY
YUUTENS;

3. Paznnuats cnocob u
pe3yJIbTaT NEHUCTBUS

40.

3akon ABorazpo. MonspHbli 00beM

razoB. OTHOCHUTEIbHAS TJIOTHOCTh I'a30B.

Bbrunciienns: 1o XuMU4ECKUM
YpaBHEHUSIM.

‘YMeHue BBIYUCIIATD:
KOJIMYECTBO BEIECTBA,
00beM WK Maccy 1o
KOJIMYECTBY BELECTBA,
o0BbeMy WM Macce
pEareHToB U POAYKTOB
peakuum;

(HaxomuTh 0OBEM Ta3a Mo
U3BECTHOMY KOJIMUECTBY
BelecTa (1
TIPOU3BOIUTH OOpaTHBIE
BBIYUCIICHS ))

Pa3BUBaTECIIOCOOHOCTH K

CaMOOILIEHKE Ha OCHOBE
KPHUTEPHs yCIIEITHOCTH
yueOHOI AeqTebHOCTH

K.YVY].

1. YMmenue
HCIOJIb30BaTh Peyb
JJIsL perﬂﬂHI/II/I CBOCTO
JeHCTBUS;
2.AnekBaTHO
HCIIOJIb30BaTh
peueBbIe CpeacTBa s
perieHus
Pa3IHMYHBIX
KOMMYHHUKaTUBHBIX
3a/1a4, CTPOUTH
MOHOJIOTHYECKOE
BBICKa3bIBaHUE,
BIAJETh
UAIOTHYECKON
hopmoii peun
ILYVY].

1.YMmenus
OCYIIECTBIISTH
CpaBHEHHE U
KIIaCCH(UKAIIHIO,
BEIOMpAst KpUTEPHUU
JUTS yKa3aHHBIX
JIOTHYECKUX
orepanuii; CTpouTh
JIOTHYECKOE
paccyxacHue
P.YVY/.

YMmernue
CaMOCTOSTEIBHO
aJIeKBaTHO OLICHHBATh

§38




MPaBUIILHOCTh
BBINIOJIHEHUS [ICHCTBHSL
U BHOCUTH
HEOOXOIUMBIE
KOPPEKTHBEI B
HCIIOJIHEHUE KAK 110
XOJy €r0 pean3allyy,
TaK ¥ B KOHIIE
efCTBHS.

41.

O0paboTKa SKCICPUMECHTAIBHBIX TaHHBIX
C MCHOJIb30BaHUEM LIUPPOBOI
naboparopuu «Touka poctay.
Urenune rpa)MKoB, JruarpaMm

‘VMeHHe OLIEHUTh CBOH
y4ueOHBIC TOCTHKCHHUS

K.YYI.

Ymenue
CaMOCTOSATEIBHO
OpraHu30BHIBATH
yueOHOe JieiicTBHE.
I.YVY].

YMmenue
npeoOpa3oBLIBATH
nHpopmanuro u3
OJIHOTO BUIA B
JPYr oM.

P.YV].

YMeHue cocTaBisiTh
TUTIAH PeLeHHs
poOIIEeMBI

42.

OObeMHBIE OTHOLICHHUS Ta30B PH
XMMHUYECKHUX PEaKIMAX

‘YMeHue NpoBOaUTh
pacyeTsl Ha OCHOBE
YPaBHEHUH pEaKLUid,
YMETb BBIYHUCIIATS!
KOJIMYECTBO BEILECTBA,
00BEM WM Maccy Mo
KOJIMYECTBY BEILIECTBA,
00bEMY WIIH Macce
peareHToB U MPOJYKTOB
peaxiyn (HaXOIUTh
00BeM raza mo
KOJIMYECTBY BEILIECTBA,
Macce Wik 00beMy
OIIHOT'O U3 PEarcHTOB WX
MIPOAYKTOB PEAKIINH)

Pa3BuBaTh CII0COOHOCTH K
CaMOOLIEHKE Ha OCHOBE
KPHUTEPHS YCHEIIHOCTH
yueOHOH eI TeTbHOCTH

K.YV]I.

1. Ymenue:

* CTPOUTH MOHSATHBIE
JUIA TapTHepa
BBICKa3bIBaHUA,
YUUTHIBAIOIINE, YTO
mapTHep 3HaeT U
BHUIHUT, a YTO HET;

* 3371aBaTh BOIIPOCHI;
* KOHTPOJIMPOBATH
JIEHCTBUSI MapTHEpA.
ILYVY].

YmMmenue:

* OCYIIECTBIIST
aHaJIM3 00BEKTOB C
BBIJIEJIEHHEM
CYIIECTBEHHBIX U
HECYIIIECTBEHHBIX
TIPU3HAKOB,;

* OCYILIECTBIISATh
CHHTE3 KakK
COCTaBJICHHE IIEJIOT0
W3 YacTeH.

P.YVY/.

YMenns:
1.OcymiecTBasTH

8§39




HTOTOBBIN K
TIOIIATOBEIA KOHTPOJTh
IO pe3yIbTaTYy;

2. AeKkBaTHO
BOCIIPHHAMATH OICHKY
YUUTEIS;

3. Paznnuats criocob u
pe3ynbTaT ASUCTBUS

Paznen 5. [IpakTHKYM 10 H3y4YeHUIO CBOICTB BEIIECTB OCHOBHBIX KJIACCOB

HEOPraHWYeCKUX coequHeHui (12 1)

43.

Oxcunsl: Kiaccudukanys,
HOMEHKJIATypa, CBOWCTBA, TOJIy4EeHHE,
MIPUMEHEHHE.
TP

/1 02

Habnwoenue pacmgopumocmu oKkcuoos
AIIOMUNUS, HAMPUS, KANbUUA U MeOU 8
6o00e.

71 02
Onpeoenenue Kuciomuocmu-
OcHOogHOCIMU cpeout nONYYEHHBIX
Pacmeopos ¢ ROMowbI0 UHOUKAMOopa.

Jadopamopupii onoim Ne29,
HOlelleHue yz.nekuc.rwzo 2asza u
33aumot)eﬁcmsue €20 C U36eCMKOBOIU
6000I1.

YmMenue Ha3bIBaTh
COCIMHEHUS U3y9ICHHBIX
KJIaCCOB (OKCHJIOB);
OIIPEIeNIATh
MPUHAJICKHOCTD
BEIIIECTB K
OIPEICIICHHOMY KJIacCy
COeTMHEHMH (OKCHIaM);
XapaKTepU30BaTh
XMMHUYECKHE  CBOMCTBa
OCHOBHBIX KJ1aCCOB
HEOPraHUYECKUX
BEIIEeCTB (OKCHIOB);
COCTaBJIATh (hopmybl
HEOpraHNYeCKUX
COCMHEHUI U3Y4YEHHBIX
KJIacCOB (OKCHJIOB)

dopMHpOBaHHE
BBIpPa)KEHHOM YCTONUMBON
yueOHO-IT03HABATEIBHOM
MOTHBAIMH YICHUSI

K.YV]I.

1. Ymenue
JIOTOBApPUBATHCS U
MPUXOINUTH K 00IIeMY
PEIICHUIO B
COBMECTHOM
JIEATEIHLHOCTH;

2. YMmenue
HpOﬂyKTHBHO
pasperiarb
KOH(QJINKTBI HA OCHOBE
y4ueTa HHTEPECOB H
MO3UILIMH BCEX €ro
YYaCTHHKOB

P.YV].

1. YMeHHE Y4YMUTHIBAaTh
BBIJIEJIEHHBIC
YUUTENEM OpUEHTHPHI
JIEUCTBUSI B HOBOM
yueOHOM MaTtepHase B
COTPYIHUYECTBE C
yUuTeNeM;

2. YMenue
TUTAHUPOBATH CBOU
IEUCTBUS B
COOTBETCTBHH C
MOCTaBJICHHOMN
3a7a4el U yCIOBUSIMU
ee peann3alum.
ILYVY].

1. YMeHune npoBOIUTH
CpaBHEHHE U
KIIaCCU(UKAIIHIO 110
3aJJaHHBIM KPUTEPHSIM;
2.®opMHUpOBaATH y
YUaIIHXCs
MpeJCTaBICHAE O
HOMEHKJIAType
HEOPTaHUYIECKUX
COCTUHECHUN

840

PeakTHBEI B
XUMHUYECKOE
obopymoBaHue




44. | TuapokcumabL. OcHoBanus: | YMcHHE Ha3bIBaTh 1. YMmenue K.YV]. 841 Haruux pH

KIaccupuKaIms, HOMEHKJIATYpa, | COCIMHEHUS N3y9EeHHBIX OpPHEHTHPOBATHCS Ha Ymenue
TIOJTyYEeHHE. KJ1accoB (OCHOBaHMIA), TTOHUMAHWE TPUIHH CaMOCTOSITEIILHO
TP OlIpEeACIATh ycriexa B yueOHOH OpraHU30BbIBATH
Jaoopamopuuii onvim Ne 30. MIPUHAIJICKHOCTh JIeSTEILHOCTH yuebHOe
Bzaumooeiicmeue oxcuooe kanoyus u BEILECTB K B3aUMOJICHCTBHUE B
docghopa c 6000ii, onpedenenue xa- OIpE/ICIICHHOMY KJIacCy rpynme
pakmepa 06pazosasuiezoca 2udpokcuda | COCTHHCHMUIA LYV,
¢ noMOWbI0 UHOUKAMOpa. (ocHOBaHMAM) Ymenue:

* OCYILECTBIISITH
Jlabopamopnutit onetm  Ne 31. aHAIH3 OOLEKTOR ©

BBIJIETICHIEM
«Onpeoenenue pH paznuunvix cpeoy

CYIIIECTBEHHBIX H
IIpakTnuyeckas padora Ne ﬁ;;gg:;;:;eHme
4.«Onpenenenue puH PacTBOpoOB « OCYIIECTRIATH
KHCJIOT | 1ej1o4eii» CHHTE3 KaK

COCTaBJICHHE 1IEJIOTO

13 4acTeH.

P.YVY /.

Ymenus:

1.OcymiecTBasITh

HUTOT'OBBIN 1

[IOLIArOBbI1 KOHTPOJIb

IO pe3yNbTaTy;

2. AnekBaTHO

BOCIIPUHUMAThH OIICHKY

YUUTENs;

3. Paznuuats criocob u

pe3yNbTaT AEUCTBUS

45. | XuMuyeckne ~ CBOWCTBA  OCHOBaHWU. | YMEHHE cocraBiste | @opmupoBanue untepeca K.YV 842 Hatuuk pH,

Peakuus  HeWTpanuzanuu. Okpacka | Gopmybl K HOBOMY IIPEIMETY DopMupoBaHUEe J103aTop 00BEMA
WH/IUKaTOPOB B INEJOYHOW U | HEOPTaHMYECKHUX yMeHus paboTaTh B KHUIKOCTH,
HeUTpanpHOW  cpenax.  IIpuMeHeHMe | cOEIMHEHUH U3y4EHHBIX napax. Oroperka,
OCHOBAaHUM. KJIACCOB (ocHOBaHMIA); ILYVY. JTaTYHK
P YPaBHEHUSI XUMHYECKUX DopMupOBaHUE TEMIIEPATYpPbI
Jlabopamopnwtit onvim Ne 32. «Peakyus | peakuuii  (XapaKTepHBIX yMEHHs ~ HaOmoaaTs, IUIATUHOBBIH,
Helimpanuzayuu. JUISL OCHOBAHUM); JIeNaTh BEIBOBI IIPH JATINK JABICHUS,
Hemoncmpayuonntii 3kcnepumenm Ne XapaKTepHU30BaATh NPOBCACHUH OIIBITOB. MAarHuTHas
12. «Ocnosanusn. Tennoeoii 3¢¢e,{m XHMHUYCSCKHE CBOMCTBA P.YYA. MeIIaJIKa
peaxyuu 2udpoKcuda Hampus ¢ OCHOBHBIX KIJIACCOB YMeHne pacno3HaBaTh
YNEKUCTIBIM 2a30M» HEOPTaHNYECKUX OITBITHBIM nyTeM
Jabopamopnulii onvim Ne33. BemIecTB (OCHOBAaHUI) OCHOBaHWUS,

OIMMCHIBATh

Bzaumooeiicmeue pacmeopoe kucnom
co wienouamu.

Jaodopamopnuiii onvim No34.
Ilonyuenue nepacmeopumvix 0CHOGAHUIL
u ucciedoganue ux ceoiicme (Ha
npumepe zuopokcuoa meou (11)).

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




46. | AmdoTepHbIe OKCHIBI U THIPOKCHIBI. YMenue 1. Ymenue K.YVYI. 843
Jabopamopuuiit onvim No35. XapaKTepu30BaTh OPHUCHTHPOBATKLCS Ha YMenue
Honyuenue ampomepuvix ocnosanuit u | XMMHUYECKUE CBOKWCTBA TTOHUMAaHUE TPUIUH CaMOCTOSITEIIHHO
uccnedosanue ux ceoiicme (na npumepe | OCHOBHBIX KIIAcCOB ycriexa B yueOHOM OpraHH30BHIBAaTh
gu@po,«;u@a UUHKA (l |)) HEOPraHUYCCKUX JEeSITCIIbHOCTH, y‘[e6H0€
COEAMHEHUH 2. YueOHo- B3aMMOJIEHCTBHUE B
(amorepHBIX MO3HABATENLHBIM HHTEpeC — TPYyIIIe.
HEOPraHUYECKUX K HOBOMY y4eOHOMY ILYVY .
COETMHEH M) MaTepuaiy u crocodbam YMmenue
PpElleHus HOBOM YacTHONH  IIPeoOpa3OBBIBATH
3a1a4u UHPOPMALIHIO u3
OJTHOTO BUIA B
JIPYTOH.
P.YY].
YMeHue cocTaBisITh
TUIAH PelICHUs
MPOOJIEMBI.
47. | Kucnotel.  CoctaB.  Kimaccudukanus. | YMeHue Ha3bIBaTh 1.Pa3BuTHE BHyTpeHHEi K.YVYI. 844 Peaktussl u
Homenknarypa. [lonyueHue Kucior. COETMHEHUSI N3y49EeHHBIX MO3HIMH IKOIFHUKA HA 1. YMmenue XHUMHUECKOE
TP KJ1accoB (KHUCIOT); YPOBHE MOJIOKUTENILHOTO  JOrOBAPMBATHCA U o0opyaoBaHue

OIIpEeIIATh
MPUHAICKHOCTD
BEIIIECTB K
OIpeIeIEHHOMY KJIaccy
COeTMHEHUH (KUCIOT);
YMEHHUE COCTaBIIATh
dbopmysbt
HEOPTaHMYECKUX
COEVHEHUI U3y4EHHBIX
KJIaCCOB

OTHOHICHUA K HIKOJIC,
MOHUMAaHHUS
HEOOXOTUMOCTH YUEHHS,
BBIPa’KCHHOT'O B
npeoOnagaHuy y4eOHo-
MO3HABATEJIbHBIX
MOTHBOB U
HpeNIOYTEeHUI
COLIMAJIBHOTO CIIoco0a
OIICHKH 3HAHUM;
2.®opmupoBaHue
BBIPayKEHHOHM yCTONYMBOMN
yueOHO-TI03HaBATEIBHOM
MOTHBALIUK YICHHUS.

NPUXOJNUTH K O0IIEMY
PEILICHHUIO B
COBMECTHOM
JIeSITEILHOCTH;
2.YMmenue
MIPOIYKTHBHO
paspemaTh
KOH(JIMKTHI HA OCHOBE
y4eTa UHTEPECOB U
MHO3ULINH BCEX €TO
YYaCTHHKOB

ILYVY].

1. YMeHue npoBOJUTh
CpaBHEHHE U
KJIaCCU(UKAIIHIO 110
3a/IaHHBIM KPUTEPHSIM;
2. ®opMHUpOBATH Y
yUaImXxcs
MIpeICTaBICHAE O
HOMEHKJIaType
HEOPTaHMYECKIX
COEIMHEHUI

P.YVY/.

1.YMeHne yIuTHIBaTh
BBIJICIICHHEIE
YUHUTEIEeM OPUCHTHPHI
JIECTBHUS B HOBOM
y4e0HOM MaTepualie B




COTPYTHHYECTBE C
YUUTEIEeM;

2. YMmenune
TUTAHUPOBATH CBOU
NeHCTBHS B
COOTBETCTBHUH C
IMOCTaBJICHHOM
3a/1a4ell U yCIOBUSIMHU
ec peaH3alvH.

48.

XUMHUYECKHE CBOMCTBA KHUCIIOT

TP

B3aumooeiicmeue memannoe (maznus,
UUHKa, JHcenesa, meou) ¢ pacmeopamu
Kuciom.

Bzaumooeiicmeue oxcuoa meou (1) u
OKCUOA YUHKA C PACIEOPOM CEPHOU
Kuciomel.

Bszaumooeiicmeue pacmeopos xkuciom c
HepacmeopumMblmMu OCHOBAHUAMU.

‘VYMeHHe coCcTaBIISITh
YpaBHECHUS XUMHUECKIX
peaxiui,
XapaKTePU3YIONUX
XUMHUYECKHE CBOMCTBA
KHCJIOT;

yYMEHHE pacro3HaBaTh
OIBITHBIM ITyTEM
pacTBOpPbI KUCIIOT U
Ies104 e

1. Ymenue
OPUCHTUPOBATHCS HA
TOHUMAaHHE MPUIHH
ycriexa B yueOHOM
JIeATENbHOCTH;

2. YueOHo-
MO3HABATENbHBINA HHTEPEC
K HOBOMY y4eOHOMY
MaTepuany ¥ cocodam
pellIeHuss HOBOW YaCTHOM
3a1a4u

K.YV]I.

1.YMmenue
HCIIOJIB30BaTh peyb
JUTSL PETYJISIIIAU CBOETO
JICCTBUS;
2.AnekBaTHO
HCITONIL30BAaTh
peUeBbIC CPEICTBA IS
peleHus

pa3INYHBIX
KOMMyHI/IKaTI/IBHI)IX
3a/1a4, CTPOUTH
MOHOJIOTHYECKOE
BBICKA3bIBAHUC,
BIAJETh

A0 HYECKON
(hopmoii peun
P.YV].

YMenue
CaMOCTOSITEIBHO
aJIeKBaTHO OLIEHUBATh
MIPaBUIBLHOCTD
BBIIIOJIHEHUS AEHCTBUS
1 BHOCHUTH
HEOOXOAUMBIE
KOPPEKTHBHI B
HCIIOJHEHHE KaK 110
XOIy €r0 pean3allii,
TaK ¥ B KOHIIE
IEUCTBUSL.

ILYVY].

YmMmenne:
OCYIIECTBIISTH
CpaBHEHHE U
KJIacCH(UKAIIHIO,
BEIOMpAst KpUTCPUH
JUTS yKa3aHHBIX
JIOTHYECKHUX
orepauuii;

CTPOUTH JIOTHUYECKOE
paccyxacHue

845

PeakTHBEI B
XUMHUYECKOE
obopymoBaHHe




Comu. Knaccuduxarmms. Homenkmarypa. Ymenue coctaBiTh | 1.Pa3Butue BHyTpeHHEH K.YVA. 1 846, PeaktuBbl 1

CrrocoOBI TOTYyYCHUS COTCH hopmyIbr TO3UIMH IIKOJIbHUKA Ha 1. Ymennue: BOTIp. 2, XUMHUYECKOE
HEOPTaHUYECKUX YPOBHE MOJIOKUTEILHOIO  * CTPOMTH IMOHATHEIE 3, o0opynoBaHne
COEAVHEHUN U3y4eHHBIX | OTHOLICHHUS K IIKOJE, JUid mapTHepa ctp.160
KIJIacCOB (comeii); TTOHUMAaHUS BBICKa3bIBaHMS,

YMEHHE Ha3bIBaTh HEOOXO0IUMOCTH Yy4CHHUs, Y4YHUTBIBAIOMME, 9TO
COCTMHCHUS M3YUCHHBIX BBIPaXCHHOTO B MapTHEP 3HACT U
KJIaccoB (coeii); npeoOaaHuy yaeOHo- BHUJIMT, a YTO HET,
OTIpEIETATh TIO3HABATEIBHBIX * 3371aBaTh BONPOCHI;
MIPUHAJISKHOCTh MOTHBOB H * KOHTPOJIUPOBATh
BEIIECTB K MPEANOYTCHIH JIeMCTBUS apTHEpA.
OTIPE/IETICHHOMY KJIacCy COIIMAJIBHOTO cr1ocoba ILYVY .
COeIMHEHU (coeit); OLICHKY 3HAHUM; Ymenue:
YMEHHUE COCTaBIIATh 2.®opMupoBaHue * OCYILIECTBIIATH
(bopmymbl BBIPQ)KEHHOM YCTOMUMBON ~ aHAIU3 00BEKTOB C
HCOPraHU4YCCKUX y4eOHO-TTI03HaBATENLHOM BBIJICTICHUEM
COEZMHEHUI MOTHMBAIIUH YIEHUSL. CYIIECTBEHHBIX U

HecyﬂleCTBeHHbIX

MIPU3HAKOB;

* OCYIIECTBIIATE

CHHTE3 Kak

COCTaBJICHHE IIETI0r0

W3 YacTeu.

P.YVY/.

Ymenens:

1.OcymiecTBIsATh
WUTOrOBBIN U
[IOLIArOBbIil KOHTPOJIb
IO pe3yJIbTary;

2. AIeKBaTHO
BOCIPHHHUMATD OLIEHKY

YUUTENs;
3. Pazanuats crrocod u
pe3yNbTaT NEUCTBUS
IpakTuyeckasi pagora Ne 5. HUcnonb3oBanue 1. Opuenranus Ha K.YYI. udposoii mu-
«ITosryyenne MeIHOr0 Kymnopoca» MPaKTUYECKUX U TTIOHUMAaHHUE PUINH YwMmenus paboraTts B KPOCKOII
nabopaTOpHBIX padoT, ycriexa B yueOHOM napax.
HECIIOKHBIX eATeNIbHOCTH; ILYVY.
SKCHEPUMEHTOB IS 2. YuebHo- VMmenus  HaOII0IATh,
JIOKA3aTeNIbCTBA TTO3HABATENBHBIA HHTEPEC  JCIaTh BBIBOJBI IPH
BBIJIBUTAEMBIX K HOBOMY y4eOHOMY TIPOBEICHAUH OITBITOB.
MIPEATNOIOKEHNI; MaTepHaity U crocobam P.YY/.
OIMCaHKE Pe3yJIbTATOB pEIICHUS] HOBO YacTHOW  YMEHHE PAacIo3HABATh
STHX padoT 3aJa4u OITBITHBIM ITyTEM
KJIACCHI
HEOPTaHIMYECKIX

BCIICCTB, OINMCHIBATH
XUMHUYCCKUC pCaKIINU,
Ha6HIOL[a€MLIC B XO0I€
OKCIICPUMCHTA.




51. | CsoiicTBa comeii Ymenue PazBuBats ciocobHocTh kK K.YV 847 PeaktuBbl 1
XapaKTepU30BaTh CaMOOIIEHKE Ha OCHOBE Ymenue XUMHYIECKOE
CBOMCTBA M3yYCHHBIX KpUTEPHsI YCIICITHOCTH CaMOCTOSITETILHO o0opynoBaHne
KJIACCOB HECOPTAaHWYIECCKUAX | YUeOHOH JeATeIbHOCTH OpraHH30BHIBATh
BelecTB (conei); yueOHOe
YMEHHE COCTaBIISTh B3aUMOJICHICTBHE B
YpaBHCHUS XUMUYECKUX TpyIIIe.
peakuui, ILYVY].

XapaKTePU3YIONIUX Ymenue

XUMHYECKHE CBOWCTBA npeoOpa3oBHIBATH

coei HHPOPMAIIUIO u3
OJTHOTO BHJIA B
JIPYTOH.
P.YV .
YMeHue cocTaBisTh
TUTaH PEIICHUS
MPOOJIEMBI.

52. | IIpakTuyeckas padora Ne6. Pemenne VYMeHuUe: 1. OpueHrarus Ha K.YVY/I. 847,848, | PeaxkTuBbl U
IKCIMEPUMEHTAJIBHBIX 32/1a4 10 TeMe XapaKTePU30BaTh MOHUMAaHHE MPUYHH YMmenus paboTath B UHCTPYKT | XMMHYECKOE
«IIpakTHKYM 110 M3y4YEHHNIO CBOICTB XAMHUYECKUE cBolicTBa | ycmexa B y4eOHOil rnapax. axno Th | obopynoBanue
BellleCTB OCHOBHBIX KJIACCOB OCHOBHBIX KJaccoB | JeSITeIbHOCTH; ILYY .

HEOPraHUYeCKHUX CoeNHEHUID) HEOpraHU4eCcKuX 2. YuebHo- VMenus  HabmIOAATH,
BCILICCTB, MO3HaBaTeJIbHBIN J€1aTb BBIBOABI ITPU
OIpPEIENATh UHTEpeC K HOBOMY MIPOBEICHUH OIIBITOB.
NPHHAUICKHOCTh yuyeOHOMY MaTepraty 1 P.YY/.

BEIIIECTB K crocobaM pereHus ‘YMeHue pacro3sHaBath
ONpeJIeICHHOMY KJIaccy HOBOW 4aCTHOM 3a/1auu OIBITHBIM ITyTEM
COCMHEHUI KI1aCChI

COCTaBJIATH (POPMYIIBI HEOPraHMIeCKuX
HEOPraHNYECKHUX BCIICCTB, OIIMCHIBATH
COCIMHEHUH M3y4EeHHBIX XMMHYCCKHE peaKIny,
KJIACCOB HabJI01aeMbIe B X0/Ie
YMeHne npuMeHsTh SKCIICPUMEHTA.
TTOTTyYCHHBIC 3HAHUS IS

PpeIIeHHs TPaKTHYECKIX

3a1a4, cobroaas

mpaBmiia 6e30MacHOro

oOparieHus ¢

BEIIECTBAMH

53. | Iloaroroska k I'A, BITP 1. 3akperureHue 3HaHUA U | 1. YMeHue K.YVI. 840-47
pACYETHBIX HABBIKOB y4- OPHUEHTHUPOBATHCS Ha YMenne
csl. TTOHWMaHWE TPUIHH CaMOCTOSITENTEHO
2. YMeHue pelaTth ycriexa B yueOHOM OpraHU30BBIBATH
THUTIOBBIC TIPUMEPHI JICSITEIBHOCTH yueOHOe
KOHTPOJIBHO- B3aNMOJICHCTBHC B
M3MEPHUTENBHBIX rpyrre
MaTepualioB IL.YV .

YmeHue:

* OCyHICCTBJIATH




aHanu3 00bEKTOB C
BBIJIEJIEHHEM
CYIIIECTBEHHBIX U
HECYIIECTBCHHBIX
TIPU3HAKOB;

* OCYIIICCTBIISITh
CHHTE3 KakK
COCTaBJICHHE IIEJIOT0
W3 YacTew.

P.YVY/.

VYMenus:
1.OcymiecTBasATh
HUTOTOBLIH U
TOIIATOBBIA KOHTPOJIb
O Pe3yIIbTaTYy;

2. AleKBaTHO
BOCIIPHHUAMAThH OIICHKY
YUHTENS;

3. Paznnuate criocod u
pe3yJIbTaT NEHCTBUS

54. | TectoBblii KOHTPOJIL: «[IpakTHKYM MO YMeHue oBiiasieHus ‘YMeHue OIeHUTh CBOU K.YVY].
U3YYEeHUIO CBOIICTB BEIIECTB OCHOBHBIX | HABBIKAMU KOHTPOIS U y4eOHbIE TOCTHKEHHS VYMenue
KJIACCOB HEOPraHWYECKUX OLIEHKHU CBOEH CaMOCTOSITEIIHHO
coeMHEeHMID. JEeATENIbHOCTH, YMEHHE OpraHU30BbIBATh
HpEIBUIETh BO3MOXKHBIC y4eOHoe eHicTBHe.
MOCJIEACTBUSI CBOUX ILYVY.
JIeCTBUIM YmMmenne
npeoOpa3oBbIBATH
uHpopmManuo u3
OIIHOT'O BUJA B IPYrOM.
P.YY .
‘YMeHue cocTaBiTh
IUIaH pelLIeHHs
po0IeMbI
Pa3nen S. OcHOBBI ONIBITHO-IKCTIEPUMEHTATBHOM U MPOEKTHOI AesTeabHOCcTH (161)
55. | Texauka 6€30MacCHOCTH TPU BHIIOTHEHUH | YMeHHe 1.Pa3Butne BHYTpeHHEH PeaxtuBrl
CaMOCTOATENBHBIX OIIBITOB M | XapakTepu30BaTh MIO3UIMHY IIKOJIbHMKA Ha XMMHUYECKOE
9KCIIEPUMEHTOB B JOMAIIHUX YCIOBHUSAX H | BaKHEHIIHE YPOBHE MOJI0KUTETHHOTO obopynoBaHne

c HCIIONBE30BaHHEM
XUMHYECKOH Tab0paTOpHu.

000pyIOBaHUS

XUMUYECKHE  TTOHATHS:
XAMUYECKUH  DJIEMEHT,
KIaccu(UKaIs
BEIIIECTB

OTHOIIIEHNS K IIKOJIE,
TMOHUMAaHU
HE00XOIUMOCTH YIEHHUS,
BEIPAKCHHOTO B
npeobnagaHnn yaeOHO-
T03HABATEIbHBIX
MOTHBOB M
TIPEITOYTCHIH
COI[HAILHOrO CrI0co0a
OIICHKH 3HAHMM;
2.DopmupoBaHue




BBIPAXXEHHOU
YCTOHYMBOM yueOHO-
TI03HABATENBHON
MOTHBALIUH yIECHUS

56. | IIpakTuueckas padora Ne7. O6pamenue | Mcmonb3oBaHue 1. OpucHranus Ha K.YV]I. PeakTuBEI B
€O CTEKJIOM (crubaHue CTEKJITHHOM 71a00paTopHOro000pyI0 | MOHMMaHWE NPUYUH Ymenust pabortate B XMMHUYECKOE
TPYOKU, U3TOTOBJICHHUE: TTUITCTKH; BaHUS M CTEKIISTHHOM ycriexa B yaeOHOU napax. obopynoBaHue
KalWIISPOB; IPOCTEHIINX y3II0B; TIOCY/Ibl, TIPOBEICHNE JIeSITeNbHOCTH; ILYVY .

MIPOCTEHTIINX MTPUOOPOB) HECJIOXKHBIX 2. YueOHo- YMenuss  HaOMOIATH,
9KCIIEPUMEHTOB JUIS TIO3HABATENILHBII HHTEPEC ~ JIeNIaTh BBIBOABI TIPH
JI0Ka3aTeNbCcTBa K HOBOMY y4eOHOMY MPOBEICHUH OIBITOB.
BBIJIBUTAEMBIX Martepuaiy u criocodbam P.YV/.

MIPEINON 0KEHU I; pelleHus HOBOM yacTHOW ~ YMeHue

OIHCAHUE Pe3yJIbTaTOB 3a/1a4u CaMOCTOSITENILHOTO

ITHX paboT BEJICHUS
JKCIIEPUMEHTATLHOM
JIeTeNbHOCTH,
OIMCHIBATh
XMMHUUECKUE PEAKIIHH,
HaOJIFOJaeMBIE B XO€E
9KCIIEPUMEHTA.

57. | XuMuuecKkuil aHaJIN3: Ka4YeCTBEHHBIH 1 3HaHHE OCHOB 1.OpuenTanus Ha K.YVYI. PeaxTuBbI 1
KOJIMYECTBEHHbIH XUMHYECKOrO aHaJIM3a MOHUMAaHUE TPHUYNH 1. Ymenue XHMHUYECKOE

ycrexa B yueOHOit JIOTOBAapHUBATHCS U 000pyIOBaHuE

JeATENbHOCTH;
2. YuebHo-
[I03HaBAaTEJIbHBII HHTEPEC
K HOBOMY y4eOHOMY
MaTepHaiIy H criocodbam
peLIeHNsI HOBOW 4aCTHOM

3aa4d

MIPUXOJIUTH K 00IIEMY
PEILICHHUIO B
COBMECTHOM
JIeSITEILHOCTH;
2.YMmenue
MIPOIYKTHBHO
paspemaTh
KOH(QJIMKTHI HA OCHOBE
yueTa HHTEPECOB U
MO3ULIMH BCEX €r0
YYaCTHHKOB

ILYVY].

1. ®opmupoBaTh
YMEHHE IPOBOANTH
CpaBHEHHE H
KIIaCCU(UKAIIHIO TT0
3a/IaHHBIM KPUTEPHSM;
2.DopMHUpOBATh y
yUaImXxcs
MIPEACTABIICHHUE O
HOMEHKJIAType
HEOPTaHIMYECKIX
COEIMHEHNH.

P.YVY/.

1. YMeHwne yauTHIBaTh
BBIJICIICHHEIE




YYUTEIEM OPHCHTHPEI
JICHCTBHS B HOBOM
y4eOHOM MaTepHaie B
COTPYIHHUYECTBE C
YUYHTETIEM;

2. YMmenue
TUIAHUPOBATh CBOH
JIeHCTBUS B
COOTBETCTBHH C
MOCTaBJIEHHON
3a/1a4ell ¥ yCIOBUSAMU
ee peasn3alnu.

58. | Teoperuueckue OCHOBBI ONBITHO- | YMeHHUE O0BSCHATH 1.Pa3Butue BHyTpeHHEH K.YVI. PeaktuBsl u
9KCIIEPUMEHTAILHOM u NPOEKTHOH | 3aKOHOMEPHOCTH MO3UIIMH IIKOJIbHUKA Ha 1. Ymenue: XHMHUYECKOE
JIeSATEITLHOCTH. W3MEHEHHUS CBOMCTB YPOBHE MOJIOKUTENBHOTO  * CTPOUTH MOHSTHBIC o0opyaoBaHKe

BEILIECTB , 3HAHNUE OCHOB | OTHOUICHHS K IIKOJIE, JUIsl TTapTHepa
9KCIIEPUMEHTAIIBHOM 1 TIOHUMAaHHUs BBICKa3bIBaHMUS,
MIPOEKTHOU HEOOXOMMOCTH YUeHHS, Y4MTBIBAIOIIHUEC, YTO
JeATENbHOCTH BBIPKEHHOT'O B MapTHEP 3HaeT U
npeoOnagaHuy y4eOHo- BUJIUT, a UTO HET;
MO3HABATENILHBIX * 3a1aBaTh BOIPOCHI;
MOTHBOB H * KOHTPOJIUPOBAThH
NpeANOoYTEHHN JICUCTBUS TapTHEpA.
COIMAILHOrO Criocoba ILYVY.
OIICHKHU 3HAHUM; Ymenue:
2.®opmMupoBaHHe * OCYIIECTBIIATh
BBIPaKCHHON aHaIU3 00BEKTOB €
yCcTOW4MBOH y4eOHO- BBIJICTICHUEM
MMO3HaBaTEIbHOU CYIIECTBEHHBIX U
MOTHBALINHU Y4ECHHUS. HECYIICCTBCHHBIX
MPU3HAKOB;
* OCYILIECTBIISATH
CHHTE3 KaK
COCTaBJICHHE LIEJIOTO
U3 4YacTeil.
P.YY .
YMenus:
1.OcymmecTBisITh
WUTOrOBBIN U
MOLIATrOBbIl KOHTPOJIb
TI0 pe3yJIbTary;
2. AJleKBaTHO
BOCIPHHHUMATD OLEHKY
YUUTEIS;
3. PaznmuuaTh criocod u
pe3ynbTaT qeHCTBUS

59. | Brbop TeMbI poeKTa. YMeHue mI1aHupoBaTh PasBuBats criocoonocts k- K.YV

[TmanupoBanue AESTENEHOCTH. COOCTBEHHYIO CaMOOIIEHKE HA OCHOBE 1. Ymenne
9KCTIEPUMEHTAIBHYIO KPHUTEPHsI YCTICITHOCTH JIOTOBapHBaTHCS U

ACATCIIBHOCTD , YMCHUC

yueOHOH! AeSTEIEHOCTH

MPUXOIUTH K 00IIeMy




BBIJIBUTATh TUITOTE3HI,
CTaBUTh NPOEKTHHIE
3aJa4m.

PELICHHIO B
COBMECTHOI
JIeSITEIbHOCTH;
2.YmenHue
MPOIYKTHUBHO
paspeaTsb
KOH(JINKTHI HA OCHOBE
y4eTa UHTEpPECOB U
MO3HLIUHI BCEX €ro
YYaCTHHUKOB

LYY .

1. YMeHue IpOBOUTh
CpaBHEHHE U
KJIaccH(UKANHUIO TI0
3aJlaHHBIM KPUTEPUSIM;
2. ®opMupoBaTh Yy
yuamumxcs
MpeCTaBICHNE O
HOMEHKJIaType
HEOPraHUYECKUX
COEJIMHEHU I

P.YVY /.

1. YMeHHe yYUTBIBATh
BbI/JICTICHHbBIE
YIUTENEM OPHEHTUPBI
JIEUCTBUSI B HOBOM
yueOHOM MaTepuale B
COTPYIHUYECTBE C
YUHUTENEM;

2. YMeHue
IUIAHUPOBATh CBOU
IEUCTBUS B
COOTBETCTBHH C
IOCTaBJIEHHOH 3ajauen
U YCIIOBUSIMU €€

peanu3anum.

60. | IloaroroBka mpoekra.COop mH(pOpManuu | YMeHHe IIAHUPOBAThH 1.Pa3BuTne BHyTpeHHEH K.YVYI. PeaktuBbI 1
o JaHHON Teme.MonenupoBaHue | COOCTBEHHYIO TO3ULUY IIKOJIbHUKA Ha 1. Ymenne: XUMHUYECKOE
IIPOCKTHOMIEATENBHOCTH. SKCIICPUMEHTAJIbHYIO CaMOCTOSTEIIbHOE ¢ CTPOUTH MOHATHBIC obopynosaHne

JCATEIIBHOCTD , YMCHHC NPOCKTUPOBAHUEC AJIA TapTHEpaA

BBIIBUIaTh THUIIOTE3EI,
CTaBUTh MPOCKTHHIC
3a/1a4u, COOMpaTh
HHPOPMATIHIO U3
Pa3ITUYHBIX ICTOYHUKOB,
AHAIIM3UPOBATH,
MOJICIIUPOBATh
AKCICPUMEHT

yueOHOI IesITeThbHOCTH
2.@opmMupoBaHme
BBIPAKEHHOU
YCTOMYMBON yueOHO-
TI03HABATENbHON
MOTHBAIMH YICHHS

BBICKA3BIBAHMS,
YUYHUTBIBAIOIINE, YTO
MapTHEP 3HACT U
BHJIUT, a YTO HET;

* 32/1aBaTh BOIIPOCHI,
* KOHTPOJILPOBATh
JICHCTBUS TTApPTHEPA.
ILYVY].

YMmenue:

* OCYIIECTBIISTH




aHanu3 00bEKTOB C
BBIJIEJIEHHEM
CYIIIECTBEHHBIX U
HECYIIIECTBCHHBIX
TIPU3HAKOB;

* OCYIIICCTBIISITh
CHHTE3 KakK
COCTaBJICHHE IIEJIOT0
W3 YacTew.

P.YVY/.

YMenuns:
1.Ocy1iecTBasTh
HWTOTOBLIH U
TOIIATOBBIA KOHTPOJIb
O Pe3yIIbTaTy;

2. AleKkBaTHO
BOCIIPHHUAMAThH OICHKY
YUHTENS;

3. Paznnuate criocod u
pe3yJIbTaT NEHCTBUS

61-
65.

Brinonxenne y4eOHBIX MPOEKTOB,
OIIBITHO-3KCIIEPUMEHTAIBHBIX PadoT.
IIpakTnyeckne padoThl 1O TeMaM
NMPOEKTOB YYaIlHXCH

Hcnonp3oBaHue
71a00pPaTOPHOro000pPyI0
BaHUS U CTEKJITHHOM
MOCY/IBl, IPOBECHHE
SKCHEPUMEHTOB IS
JI0Ka3aTeNbCTBA
BBIIBUTAEMBIX

IIPEIION 0KEHU I
OITHCAaHNE Pe3yIbTaTOB
STHX paboT

K.YVY/I.

1. YMmenue
JIOTOBAPHUBATHCS U
MPUXOANUTH K O0LIEMY
PEIICHUIO B
COBMECTHOM
JIeSITEILHOCTH;
2.YMmenue
MPOIYKTHBHO
paspemaTh
KOH(JIMKTHI HA OCHOBE
y4eTa HHTEPECOB U
MHO3ULINH BCEX €TO
YYaCTHHKOB

ILYVY].

1. ®opmupoBaTh
YMEHHUE POBOIUTH
CpaBHEHHE U
KJIaCCU(UKAIIHIO 110
3a/IaHHBIM KPUTEPHSIM;
2.DopMHUpOBATh y
yUaImXxcs
MIpeICTaBICHAE O
HOMEHKJIaType
HEOPTaHIMYECKIX
COEIMHEHUH.

P.YVY/.

1. YMeHue yIuTHIBaTh
BBIJICIICHHEIE
YUUTENIEM OPUECHTHPHI

PeakTuBbl u
XUMHYECKOE
o0opyaoBaHKe




JCHCTBHS B HOBOM
y4eOHOM MaTepHaie B
COTPYIHHYECTBE C
YUYHUTETIEM;

2. YMmenue
TUIAHUPOBATh CBOU
JIeHCTBUS B
COOTBETCTBHH C
MOCTaBIEHHON
3a/1a4el U yCIOBUSIMHU
ee peasu3aly.

66.

HOI[FOTOBKa y'{e6HI>IX MPOCKTOB K 3alIUTC

Pa3BuBaTth CriocCOOHOCTH K

CaMOOIICHKE Ha OCHOBE
KPHUTEPHS YCIIEITHOCTH
yueOHOI JeITebHOCTH

K.YV]I.

1.Ymenue
UCIIOJIb30BaTh PeUb
JUTSL PETYJISIIIAN CBOETO
JICHCTBUS;
2.AnekBaTHO
HCIIOJIb30BaTh PEUYCBBIC
CpeZCTBa IS PEIICHHS
Pa3IHMYHBIX

KOMM YHHUKATUBHBIX
3a/1a4, CTPOUTh
MOHOJIOTHYECKOE
BBICKa3bIBaHUE,
BIAJETh

A0 HYECKON
(hopmoii peun

P.YV].

YMenune
CaMOCTOSITEIILHO
aJIeKBaTHO OLIEHUBATh
MIPaBHIHLHOCTD
BBITNIOJIHEHMST JCHCTBUS
1 BHOCHUTH
HEOOXOIUMBIE
KOPPEKTHBHI B
HCIIOJHEHHE KaK 110
XOIy €r0 pearn3allii,
TaK ¥ B KOHIIE
IEUCTBUSL.

ILYVY].

YmMmenne:
OCYIIECTBIISTH
CpaBHEHHE U
KIIaCCH(UKAIIHIO,
BEIOMpass KpUTEPUHU
JUTS yKa3aHHBIX
JIOTHYECKUX OTepaIuii;
CTPOUTH JIOTHIECKOE
paccyxacHne




67.

HpOMex(yrquaﬂ aTTeCTanus.
3ammra IIPOCKTOB

VYMeHue oBaaeHus
HABBIKAMU KOHTPOJIS U
OIICHKU CBOEH
JIESITEITbHOCTH, YMCHHE
MIPEIBUICTH BO3MOXKHEIC
MOCJIEICTBUS CBOUX
EeNCTBUIN

‘VYMeHHe OLIEHUTH CBOU
yueOHBIC TOCTIKCHHUS

K.YV]I.

1.YMmenue
UCIIOJIB30BaTh PeUb
JUTSL PETYJISIIIAA CBOETO
JIEACTBUS;
2.AnekBaTHO
UCIIONIb30BaTh PEUCBHIC
CpeCTBa IS PEIICHUS
Pa3ITHYHBIX

KOMM YHHKATHBHBIX
3a/1a4, CTPOUTH
MOHOJIOTHYECKOE
BBICKAa3bIBaHHE,
BJIaJIETh
JTHAJIOrIYeCKOi
(hopmoii peun

P.YV]I.

YmMenue
CaMOCTOSTENBHO
aJIeKBaTHO OI[€HUBATh
l'[paBI/IJ'[I)HOCTI)
BBITNIOJHEHMS JICHCTBUS
1 BHOCHUTH
HEOOXOAUMBIE
KOPPEKTHBHI B
HCIIOJIHEHHE KaK 110
XOIy €ro pean3alii,
TakK ¥ B KOHIIE
IEUCTBHSL.

ILYVY].

YwMmenue:
OCYIIECTBIIST
CpaBHEHHE U
KJIacCU(UKAIIHIO,
BEIOMpas KpUTEPUHU
JUTS yKa3aHHBIX
JIOTUYECKUX OIEpaLni;
CTPOHTH JIOTHIECKOE

paccyxaeHne
68. | IMoaroroBka k I'MA, BIIP: pemenue YMeHue oBageHus VYMeHHe OLIEHUTEH CBOT K.YV/. PeakTnBEI B
MIPAKTUKO OPUEHTHPOBAHHBIX 32/IaHHUN HABBIKAMH KOHTPOIIA U y4eOHbIC TOCTHKECHHS Vmenue XAMHUYECKOE
OIIEHKH CBOEM CaMOCTOSTEIBHO obopyaoBaHue
JeSITeTbHOCTH, YMEHHE OpPTaHU30BHIBATh
TIPEBUICTH BO3MOXKHEIE yueOHOe NieiicTBHE.
TIOCENCTBUS CBOMX ILYVY].
JeNCTBHM YMenne
peoOpa3oBEIBATH

nH(popMaLHIo u3




OJTHOTO BHJIA B IPYTOH.
P.YV/.

YMeHHe cocTaBlIsATh
TUTaH PeIICHAS

POOIEMBI
69. | INoaroroBka x 'MA, BIIP: pemenue YMeHue oBnaieHus ‘YMeHMe OLIEHUTh CBOU K.YVI. PeaktuBsl u
MIPAaKTHUKO OPUEHTUPOBAHHBIX 3a1aHHUI HaBBIKAMH KOHTPOJIS U y4eOHbIE TOCTHKEHHS Ymenue XHMHUYECKOE
OLIEHKH CBOEH CaMOCTOSITEIILHO obopynoBanue
JeATENIHOCTH, YMEHHE OpraHH30BHIBAaTh
MIPEABUACTH BO3MOYKHEIE y4eOHOe JieiicTBHE.
TTOCJIEICTBUS CBOUX ILYVY].
JeUcTBUI YMenue
npeoOpa3oBLIBAThH
nHpopmanuro u3
OJIHOTO BUJIa B IPYTrOH.
P.YY].
YMeHue cocTaBisITh
TUIAH peLIeHHs
MPOOJIEMBI
70. | O6oOIIeHE, cUCTEMAaTH3ALUS U 1. 3aKkperuieHue 3Hauuii u | 1. Ymenue K.YVY]. PaGora ¢
KOPPEKIMs 3HAHUH yqanmxcs pacUYETHBIX HAaBBIKOB Y4- | OPHEHTHPOBATHCS HA VMenune TecTaMH
TecToBBII KOHTPOJIb. Ci. TMIOHMMAaHHUE NPUYHUH CaMOCTOATCIIPHO (vHAMBU
2. YMeHue peraTh ycrexa B yueOHO OpraHu30BLIBATH JlyallbHbI
THUIIOBBIC NIPUMEPBI IEATCIIbHOCTHU y‘{e6H06 &
KOHTPOJIbHOM Pa0bOTHL. B3aMMOJICHCTBHE B 3a/1aHusA)
rpymmne
ILYVY].
YmMennue:

* OCYII[ECTBIISTH
aHaIu3 00BEKTOB C
BBIJIEJIEHMEM
CYIIIECTBEHHBIX U
HECYILECTBEHHBIX
MIPU3HAKOB,;

* OCYILIECTBIISATh
CHHTE3 KaK
COCTaBJIEHHE 1IETIOT0
W3 YacTeH.

P.YVY /.

YMenns:
1.OcymmecTBisITh
HUTOTOBBIN K
MOLIATrOBbIl KOHTPOJIb
TI0 Pe3yIbTaTYy;

2. AekBaTHO
BOCIIPHHAMATH OICHKY
YUUTEIS;

3. Pasimnuarts criocod u
pe3yABTAT IEHCTBUS




KAJIEHJIAPHO-TEMATHYECKOE IIJTIAHUPOBAHUE
BHEYPOYHOIi 1eATeIbHOCTH «IKCNepUMeHTANbHAs XumMus» - 9 kiace (68 uyacoB) ¢
yKa3aHHeM HCI0JIb30BaHUA 000pyaoBaHus HudpoBoii 1adopaTopuu
«Touyka pocra»

Ne ni/m Tema ypoka ILnanupyemMsie pe3yabTaThl Kou-Bo HJara |[Undopmann| HcnosnzoBanue
IpeameTnbie YV ]I JlmanocTHBIE MeTanpeaMeTHbIe 1acoB OHHast 06opynioBanust
YV YV noaaep:xkka | «Touka poctay

y4eOHuKPyo

sumuc I''E. ,

Denvoman
@.I'". Xumust:
9K
Beenenmue (2 1)

1 Beoonwviit uncmpyxkmaosrc no Th Hatb TIOHSATHE o | 1.MotuBamus K. YVI. 1 TexHuka
XUMHS — HayKa DKCTIEPUMEHTAIIbHAS. npenMere XMMUH. | HAy4eHUs 1.Pa3perienne Oe3omacHocTH B
TP CdopmupoBatb peaMeTy KOH(JIINKTA KaOuHeTe
Jlemoncmpayuonnslit onetm Ne 1. | mepBoHauaIbHbIE XUMUS 2.YupaBieHue XMMHH IICHTPa
O3Haxomnenue ¢ abopamopHvim | NPEACTABICHU: 2.Pa3BuBath MOBEJCHUEM TTapTHEPA «Touka Pocrax.
000opyoosanuem; npuémol 0e30nACHOI | a) O BEIIECTBE, a TAKXKE O | YYBCTBO ILYVY . 3HAKOMCTBO C
pabomul ¢ HUM. IPOCTBIX M CIIOXKHBIX | TOPIOCTH 3a 1. @opmupoBaHue 00opynoBaHHEM

BELIECTBAX; POCCUICKYIO MO3HABATENLHON LEITN
0) HauyaTh (HOPMHUPOBATH | XUMHIECKYIO e  CHUMBOJIBI
YMEHHE XapaKTepU30BaTh | HAYKY XUMHYECKHX
BEILlECTBA, UCTIONb3ys s | 3.HpaBcTBeHHO- 3JIEMEHTOB
9TOro  HMX  (U3HYECKHE | STHYECKOEe e  XuMuueckue
CBOWCTBA. OLICHHBaHHE (hopmymnsl
TepmuHbI
Ananms u
CHHTE3
P.YV .
1.Ienenonaranue u
IJIAaHUPOBAaHHE.

2. BxoaHoe TecTUpOBaHUE 110 1
TCOPETUICCKUM H
NMPaKTHYEeCKNUM 3HAHUAM 32 8
KJ1acC

Pa3znes 1. MHoroo0pa3ue XuMM4eCKHMX peakluii B IKCNIePUMEHTAIbHO xuMum (154)
Tema 1. Xumuueckue peaxyuu (6 u)

3. | IlIpaxmuueckas padboma Ne 1 YMeHne nonp30BaThCs Pa3BuBath PeryasiTuBHbBIC: Jatuux
«lIIpasuna mexnuku 6e3onacnocmu HarpeBaTeIbHBIMU yMEHUSA OcCyIIeCTBISIOT TEMIIEPATYPBbI
npu padome c 1a00pamopHsimM npubopamu OLICHUBATb HOIIATrOBBIA KOHTPOIb (Tepmomnap-
ooopyooeanuem.H3yuenue cmpoenusn CHTYAIHIO U 10 PE3YNbTATy HELiH)
niamenu» OIEPaTUBHO ITosnaBaTe/ibHbIE: ’

CIIUPTOBKA




MIPUHUMATh Crposr peueBoe
peuieHue, BBICKa3bIBaHHC B
HAaXOJIUTH YCTHOM U MHUCbMEHHOMN
aJIeKBaTHBIC ¢dopme
CIIOCOOBI KoMMyHuKaTHBHBIE:
B3aUMOJICWCTBH Y UYHUTHIBAIOT pa3HbIC
gc MHEHHS U CTPEMSITCS K
OJIHOKJIACCHHKA  KOOpAWHALIH
MH BO BpeMs Pa3IHYHBIX TIO3UIHI B
TIPOBEICHHS COTPYIHUYECTBE
MPaKTHIECKOMN
paboTHI.
OBP B 3kcnepuMeHTaIbHON 3HaTh onpeAeneHus dopmuposate  Ilo3HaBaTelbHBIE: 81, JlaTumk
XUMUH OKHUCIIUTEJILHO- MOTMBALMIO K BBIOUPAIOT OCHOBAHHS U TEeMIICPpaTyphbl
ﬂaﬁopamoprlﬁ onvim Ne 1 BOCCTaHOBUTEIHHOMI LeneHanpasnieH KpHUTEpUN IJIA IIATUHOBBII
peaKIuK, OKUCITUTEINS, } KTaCCHpHUKALINN
«H3.V‘fe””e peaxkyuu e3au- BOCCTaHOBUTEINS. YMETh Mo peaxtii
MoOeiicmeus cyibhpuma Hampus ¢ | ypapHUBaTh HosHapaTenbho  PEOOPA3OBEBATE
HEPOKCUOOM 8000POOA) OKHCITUTEIbHO- . MHQOPMALIMIO 13
BOCCTAaHOBHUTEJIHHBIE u OJHOTO BUJIA B APYTOii
peaKinu, pa3bACHATh gioﬂ;ig::z‘:'”: W BEIGHDATH 1T ceOs
MPOILECCHI OKUCIIEHHS 1 )
BE))CéITaHOBJIeHI/I}I, yBaXKuTesibHOe YAOOHYIO (opaty
NPUBOAUTH IPUMEPHI " uiccaitn
OKHUCITUTEIBHO- TPCCTABIICHHA
pobpokenatenb uHpopMAaLHH
BOCCTAHOBHTEITbHBIX Hoe Peryasupibie:
peaKIuii.
OTHOLWEHME K BBIJIBUTAIOT BEPCUU
apyromy pelIeHust MpooIeMbl,
4esIoBEKY, ero 0CO3HABaTh KOHEYHBIH
MHEHMUIO, pe3yibTat
Mmnposo3speHn  KomMMyHHKaTHBHBIE:
0. OTCTauBaTh CBOIO TOUKY
3pEHUSI, IPUBOJUTh
apryMeHTBI,
MO/ATBEPIKIAsl UX
(haktamu
pa3inyaTh B yCTHOM
peyu MHEHHE,
JIOKa3aTesbCTRA,
THIIOTE3bI, TEOPUU
TemmoBoi 3P PEKT XUMUIESCKUX 3HaTh DopMHUpOBaATH PerynsiTuBHbIe: §2 Jatank
peakuuii. IToHsaTHE 06 5K30- U KIaccu(pUKaIMOHHbIH LETOCTHOE BBIJIBUTAIOT BEPCHU TeMIIepaTypbl
SHIOTEPMHUUECKHX PEAKIIHAX. MPU3HAK MHDPOBO33PDEHHE,  PELICHHs IPOOIEMEL, § TUTATUHOBBIN
8 TEPMOXHMHYECKHX COOTBETCTBYIOI]  OCO3HABATH KOHEYHBIN
Hemoncmpayuonnsiit onim Ne peakuuit. [ToRMMATE ce pesybTaT
2[pumepei 2Kk30- u 3HAYCHHE TEPMHHOB: coBpeMeHHOMY  [lo3HaBaTeJbHbIE:
OHOOMEPMUUECKUX PearKyul. TETToBOH 3 dexT YPOBHIO BEIOMPAFOT OCHOBaHHSA U




Jemoncmpayuonnviit onoim Ne 3 | XUMHYECKOH peaKIyy, pa3BUTHs KPUTEPHH JUIst
«Tennoegoii 3¢hhexm TEPMOXHUMHIECKOE HAYKH. KIIacCH(pUKaIIK
pacmeopenus 6euiecms 6 600ey YPaBHCHHC pCAKIIIH, peaxuuii
9K30- U npeoOpa3oBHIBATH
SHIOTEPMHYECKUE UHPOPMAIIHIO 3
peakuuu. YMerh OJIHOTO BHIa B JIPYrOi
3aIUChIBATH U BBIOUPATH JUIs ce0st
TEPMOXUMHYECKUE ynobHyto hopmy
ypaBHEHHS peakiuii u bukcanum
BBIYHCIIATH KOJIMYECTBO TPEJICTABICHHS
TEIUIOTHI 110 uHpOpMAIUK
TEPMOXHUMHIECKOMY
YPABHEHHUIO PEaKI[HH.
CKOpOCTh XUMHYECKUX 3HaTh OIpeciicHHE dopMupOBaThH PeryasiTuBHbIE: 83 Hatuuk pH
peakuuit CKOPOCTH XHMHYECKOH MOTHBAIIUIO K CaMOCTOSITENBHO
Jlemoncmpauuonnyiii onsim No peaxuuu u eé _ | menenanpasiien OOHapY)KUBAIOT
8 } 3aBHCHMOCTb OT YCJIOBHUIA | HOM bopMynupyroT
433"“]‘4006”“0’”6“6 Yunka ¢ coninou NPOTEKAHUS PEaKIIHH. MO3HABATENbHON  HpoOIeMy.
U YKCyCHOU KUCAOMAMU. IToHuMaTh 3HaYEHUE JIeATeTbHOCTH, IMo3HaBaTeJbHbIE:
B3auModeucmeueyzpayyﬂupoeayygzo TEPMHMHOB «KATAJIM3aToOP»,| OCO3HAHHOE, BBISBJIAIOT IPUYUHbI K
YUHRA U YUHROBOU NbLIU C COTAROU «UHTHOUTOPY, YBAKUTENBHOE U CJICACTBHUS ABJICHUM,
kuciomou. wa”foae“cmeuf 0’“:”0? «(epMEHTEI». J0OpOKeNaTeb  CTPOST JTOTHUECKHE
meou(ll) ¢ cepnou kucromou pasnoii HO paccyKIeHuS,
KOHYSHIMPAYUY NPU PAZHBIX yCTAHABIHBAIOT
memnepanypax. HPHSHHHO —
Jlabopamopnptit onvim Ne 2 CIIEICTBEHHBIE CBA3HU
«H3menenue pH 6 xo0e KoMMyHUKATHBHBIE:
OKUCIUMENbHO-60CCMAHO- YYHTBIBAIOT PA3HBIC
GUMEIbHBIX PeaKUUIL) MHCHITT 1 CTPEMSITCA K
KOOPIHHALIH
Pa3IMYHbIX [TO3ULHI B
COTPYIHHYECTBE,
hopMyIHpYIOT
cOOCTBEHHOE MHEHHE U
TIO3ULIHIO
Hpaxmuqecmm pa60ma No2. YMeTh onpenensTh, Kak PazBuBath PerynsiTuBHbIC: Jatumnk
H3yuenue enuanus ycioeui U3MEHUTCA CKOPOCTh YMCHUS OcyLHGCTBJEﬂIOT HalpsKEHUS
N PpEeaKIUK TIO/1 BIUSHUEM OIICHUBATh HOMIATOBBIA KOHTPOJIb
nposedenus xf'M"quKOM Pa3IUYHBIX (AKTOPOB CHUTYALUIO U TI0 PEe3YJIbTATY
peaxuuu na eé ckopocme. Th OIIEPaTHBHO Io3HaBaTe/NbHbIE:
P NPHHEMATH CTposT pedeBoe
Jlabopamopmnuwiii onvim Ne 3 peleHue, BBICKa3bIBAHHE B
«Cpasnumenvnas xapaxme- HAXOJIUTh YCTHOM ¥ IIMCBMEHHO
PUCMUKA 60CCIMAHOSUMENbHOT a/ICKBATHbIC (hopue
CHOCOBHOCIILL MEMAILI06) CIIOCOOBI § KomMyHHKaTHBHBIE:
B3aUMOJCIICTBE Y YHTHIBAIOT Pa3HbIe
sc MHEHHS X CTPEMSITCS K




OHOKJIACCHUKA  KOOPIMHAIIUHI
MH BO BpeMsI Pa3TUYHBIX TIO3HITUH B
TIPOBEICHUS COTPYIHUYECTBE
MIPAKTUYECKOU
paboTEL.
ITonroroska x T'MA 1.3akperuieHue 3HaHUM U 1. YMmenne K.YYI.
MPaKTHYCCKHX, OPHCHTUPOBATEC Y MeHHe
PACUCTHBIX HABBIKOB Y- s Ha CaMOCTOSITENTHHO
cl. MOHUMAaHHE OpPTaHU30BHIBAThH
2.YMeHue penathb NPHYMH yCIieXa  yqyeOHOe
TUTIOBBIE IPUMEPHI B yueOHOM B3aMMOJICHCTBHE B
KOHTPOJILHO- JeATENbHOCTH rpymme
U3MEPUTEITbHBIX ILYY.
MaTepHaoB Ymenue:

* OCYIIECTBIISITh AaHATHU3
00BEKTOB C
BBIJICTIEHHEM
CyUleCTBeHHI)IX u
HecyHlCCTBCHHI)IX
MPU3HAKOB;

* OCYILECTBIISITH CUHTE3
KaK COCTaBJICHHE
LIEJI0r0 U3 YacTEeH.
P.YV].

YMenus:
1.OcymiecTBIATh
HUTOTOBBIN U
[IOLIArOBbIil KOHTPOJIb
TI0 pe3yNbTaTy;

2. AIeKBaTHO
BOCIIPHHHUMAThH OICHKY
YUUTES;

3. Pazimuate crioco6 u
pe3ynbTaT AEUCTBUS

Tema 2. Inekmponumuueckan ouccouyuayus (9 u)

9J'I€KTp OJIMTHYCCKas

JMCCOLMALIMS — TJIaBHOE
yCIOBHE NMPOTEKAHUSI PEAKLM B

pacTBopax.

Jlemoncmpayuounwlii onvim
NodHcenvimanue pacmeopog eewgecms
HA DNEKMPUYECKYIO NPOBOOUMOCTID.
Jsudicenue uoros 6 sneKmpuieckom

none.

Hemoncmpayuonnsiii onvim Ne5

3HaTh ONpeAeIeHUs
TIOHATHNA «3JIEKTPOJIUTY,
«CHEDIIEKTPOIIUTY,
«OIEKTPOIUTHICCKAS
auccouyanusy. Y MeThb
HATIOCTPUPOBATH
TIpUMEpaMH U3y9ICHHBIC
TIOHSATHS ¥ OOBACHATD
MIPUYIHY
3JIEKTPONPOBOAHOCTH
BOJIHBIX PACTBOPOB
COJIEH, KUCIIOT U
mIenoue.

DopMuUpOBaThH
OTBETCTBEHHOE
OTHOIIIEHHE K
YUCHHIO,
TOTOBHOCTH H
CIIOCOOHOCTB K
CaMOpa3BUTHIO
u
camMoo0pa3oBaH
uro. Pa3zBuBarthb
KOMMYHHKATHBH

yIo
KOMITETEHTHOCT

PeryasiTuBHbIE:
CTaBAT y4eOHYIO
3a/1a9y, OTPENeISIIOT
IMOCJIEN0BATENHHOCTD
MPOMEXYTOUHBIX LIETEH
C y9eTOM KOHKPETHOT'O
pe3ynbTara,
COCTaBJISIIOT IJIaH U
aJTOPUTM JEUCTBUI
Ilo3naBaTenbHbBIE:
CaMOCTOSTEIBHO
BBIJICIIIOT

¢hopmynupyroT

86

Jlatuuk
ANEKTPO-
TIPOBOIHOCTH




«Inexkmponumol u

b, yMEHHE

M03HABATEHHYIO 11EJTb,
UCTIONB3Ys 00IIHe

HeINeKmpoaumol) yBaXaTh HHYIO
TOYKY 3pEHHS MPUEMBI PEIICHHS
npu 3a1a4y
o0cyXieHnn KoMMmyHHKaTHBHBIE:
poOJIEMBI. KonTpons 1 orienka
JIeMCTBUI TapTHEpa
10. BHeKTpom/ITquCKag 3HaTh Onpe/eNIeHus dopmMupoBaTh PerynsiTuBHblie: 8§87 PeakTHBEI B
JUCCOLMALIS KUCIIOT , IIeIouei TIOHSITUH «KUCIIOTa», OTBETCTBEHHOE CTaBsT yueOHYIO XHMHUYECKOE
U COICIA. «OCHOBaHHE», «COJb» C OTHOUICHUE K 3asauy, ONpeaensoT obopymoBaHue
TOYKH 3PEHUS TEOPHHU YUYCHHIO, TIOCJIE/I0BATENIBHOCTh PeaxTuBsr n
3IEKTPOIUTHIECKOM TOTOBHOCTh U MPOMEKYTOYHBIX LIENIeH XHMHUYECKOE
JUCCOLMalU. YMETh CIOCOOHOCTh K C Y4ETOM KOHKPETHOTO o0opynoBaHue
00BSACHATH 00IINE CaMOpPa3BUTHIO pe3ynbTara,
CBOIMCTBA KHCIJIOTHBIX U COCTaBJIAIOT IJIaH U
UIIEJIOYHBbIX PacTBOPOB camMo00pa3oBaH  AJTOPUTM JIEHCTBHUIA
HaJlMYleM B HHX HOHOB 0. ITo3naBaTesbHbIC:
BOJIOpOZa M THUAPOKCH- CaMOCTOSITENTEHO
HOHOB COOTBETCTBCHHO, a BBIACIISIOT
TaK)X€ COCTaBJIATH (hopMynupyoT
ypaBHEHHsI MI03HABATENbHYIO 1€,
3IEKTPOIUTHIECKOM UCIIOJB3Ys 00IIne
JHCCOLMALMK KHCIIOT, MPUEMBI PEILICHUS
OCHOBAHUU W COJIEH. 3a71a4
KoMMyHHUKATHBHBIE:
Kontpons u orierka
JIEICTBUI IapTHEPA
11.| CuabHBIE U cJ1a0bIe 3HaTh ompeneneHus DopmMuUpOBaThH PeryasTHBHbIE: 88 JlaTuuk
3JIEKTPOJIHTEL MOHATUH «CTEMEHb 5 OTBETCTBEHHOE CTaBAT Y4EOHYIO JIEKTPO-
. DJIEKTPOJIMTHYCCKON OTHOILICHUE K 3a71a4y, ONPEHACIISIIOT MPpOBOAHOCTH
Jladopamopnsuii onvim Ne 4 /:[Hccolzmaunn», «CHITBHBIE | YYEHHIO, noine};/[’OBaIT)eJiHOCTL ’
«Cuﬂbl-lble u Cﬂaﬁble IeK- DJIEKTPOIHUTHID, TOTOBHOCTH U MPOMEKYTOUYHBIX ]_[enei/'l

mpoJiumaol)

«CITaOBIEANICKTPOITUTED».
Ilonumats pazHuLy
MEXIY CHJIbHBIMU H
CIIaObIMU 3IIEKTPOTUTAMHI

CTIIOCOOHOCTP K
CaMOpPa3BUTHIO
u
camMoo0pa3zoBaH
H1o.

C Y4ETOM KOHKPETHOTO
pe3ynbraTa,
COCTaBJISIIOT IJIaH U
aJTOPUTM JEUCTBUN
Ilo3HaBaTe/NbHBIE:
CaMOCTOSITETHHO
BBIJICTISFOT
hopmMyIHpyOT
MO3HABATEJIFHYIO LIEITb,
HCIIONB3Ys 00IIIe
TIPUEMBI PEIICHUS
3amaq
KomMyHHKaTHBHBIE:
KonTpons 1 onenka
JIeMcTBUI mapTHEpa




12.| Peakiuu MOHHOro oOMEHA. 3HaTh ONpeaeIeHre DopMHUpOBaThH IMo3naBaTe/bLHbIE: 89 JlaTumk
ﬂaﬂopamopﬂbuj onvim Ne 5 peaKIII/Iﬁ HOHHOI'O 06MeHa, MHUPOBO33PCHUC, CaMOCTOATCIIBHO QJICKTPO-
«B3aumoodeiicmeue zudpoxcuda YCIOBHS UX NPOTEKAHUS. | COOTBETCTBYIOIL  BBIICIISIOT TPOBOJHOCTH,
o apus ¢ cepn 01l KUCIOMOi» Vmerb COCTEIBJ'IHTL. ' ee (I)OpMyHI/IpyIOT J03aTop 00BéMa
Toxroroeka k THA TIOJIHBIE U COKPALLEHHBIE COBpPEMEHHOMY  IO3HABATEIIbHYIO 1ICIb, KHUIKOCTH, OF0-
HOHHBIC ypaBHCHMS YPOBHIO HCIIOJIb3YsL o0rue peTka
HEOOPATHUMBIX PEAKIUH W | Pa3BUTHS MIPUEMBI pElIeHUs
Pa3bSCHATh UXCYIIHOCTb, | HAYyKH, 3a7a4
TPUBOJIUTH TPUMEPHI KOMMYHUKaTUBH KOMMYyHHUKATHBHbIE:
peakuuii MOHHOTO yI0 KonTtpons u onienka
oOMeHa, MIyIuX 10 KOMIIETEHTHOCT  JEeWCTBUM MapTHepa
KOHIIA. b U yBa)KeHHUE
K UHOM TOYKe
3peHust Tpu
00CyX1eHHH
pe3yJIbTaToOB
BBITIOJTHEHHOMN
paboThI.
13.| Peakuuu nonHOro oOMeHa. YMeTb NPUMEHSITH Pa3BuBath PeryisiTuBHBIC: MOBTOPUTH| JlaTumk
Jlaéopamopnuiii onvim Ne6Pearxyuy | TEOPETHIECKHE  SHAHUA YMEHUS OcymeCTBJzﬂ}OT 89 3JIEKTPO-
obmena MewHcOy pacmeopamy | H& TPAKTHKE, OOBSICHSTH OIICHUBATH MOIIATOBBIN KOHTPOJIb HPOBOIHOCTH
SneKMpOIUMOs. Pe3yIbTaThl IPOBOJUMBIX | CHUTYAIHIO U IO pe3yabTaTy
JaGopamopuwiii  onoim  Ne 7 OIIBITOB, XapaKTEPU30BaTh | ONEPATUBHO [o3HaBaTeabHBIE:
«OGpazosanue coneii aMMOHUA» YCI10BUSA IIPOTEKAHNUA IIPUHUMATH CtposT peueBoe
TMomrotoska k THA peakuuii B pacTBOpax peleHue, BBICKA3BIBAHHE B §
DJIEKTPOJIUTOB [0 KOHLA. | HaXOIUTh YCTHOM ¥ MCbMEHHOMN
aJIeKBaTHbIE (dopme
CTIIOCOOBI KoMMyHuKaTHBHBIE:
B3aUMOJCHCTBY  YUMTHIBAIOT pa3Hble
sac MHEHHUS U CTPEMSATCS K
OJHOKJIACCHMKA  KOOpIUHAIINU
MH BO BpeMs Pa3IMYHbIX [TO3ULUI B
TIPOBEJICHUS COTPYJHUYECTBE
TIPaKTUYECKOMI
paboTEL.
14.| IIpakmuueckas padoma Ne3. YMeTh OCyIIeCTBIAT ®dopMupoBaTh PerynsituBHbIe: PeaktuBbl 1
«Pewenue XUMUYECKHE OIIBITHI Ha MHPOBO33pEHHE, CTABAT yIEOHYIO ngW{ecxoe
IKCHEPUMEHMANBHBIX 300a4 HA 3HAHHE KauCCTBCHHBIX COOTBETCTBYIOII  3a/a4y, OMPEEIsIOT 00OpYOBaHHE
peaKuuii; COCTaBIISTh ee MOCIIEA0BATENBHOCTh
onpedejienue  KAMUOMO6 U | 1o ype i cokpam@nnbie | COBPEMEHHOMY — TPOMEKYTOUHBIX IENeit
anuonoe»Th HWOHHBIE YPaBHEHUSA YPOBHIO C Y4€TOM KOHKPETHOI'O
HEOOpaTHUMBIX PEaKIUi U | pa3BUTH pe3yibTaTa,
Pa3bIACHATHh MX CYIIHOCTb. | HAayKH, COCTaBJIAIOT IUVIaH U
XapaKTepu3oBaTh KOMMYHUKATHBH  &JITOPUTM JeACTBUI
YCIIOBUSl TE€UEHUS VIO ITosnaBaTe/ibHbIE:
peaxyii, UAyIuX 10 KOMIIETEHTHOCT ~ CaMOCTOATEIBHO
KOHIIa, B pacTBOpax b W YBa)XCHHMC BBIJCTIAOT




AJIEKTPOIIUTOB. K MHOH TOYKe hopMyIHpYIOT
3peHMUS MpH MO3HABATEIHLHYIO I1EJTh,
00CYXKIICHIH HCIIONB3Ys 00IIHe
pe3yIbTaToB TIPUEMBI PETIICHUS
BBITIOJTHEHHOU 3a71a4
paboTsL. KoMMyHHKaTHBHBIE:
KonTtpons u onenka
JIeHCTBUI TapTHEpa
15.| T'uoponuz coneu. 3HaTh omnpe/esieHre dopmupoBaTh PerynsiTuBHbie: 8§10 PeakTuBbl u
IMoaroroska k TUA TUAPONU3a colied. YMETh | OTBETCTBEHHOE BHOCST HEOOXOZIUMBIC XUMHUYECKOE
OIIPEIICNIATh XapaKTep OTHOIIIEHHE K KOPPEKTHBEHI B JICHCTBHE obopynoBanue
Cpelbl pacTBOPOB COJIEH | yUEHHIO, TOCJIE €r0 3aBEPIICHHUS
MO UX COCTaBy. TOTOBHOCTb H Ha OCHOBE €T'0 M y4eTa
CIIOCOOHOCTh K XapakTepa CICTaHHBIX
CaMOpa3BUTHIO OILIHOOK.
u IMo3naBaTejibHbBIE:
caMoo0pa3oBaH  CTPOST PEUCBOC
HI0. BBICKa3bIBAHUE B YCTHOU
1 MMMCBbMEHHOM (hopme
KomMyHuKaTHBHBIE:
KOHTPOJHUPYIOT
JIECTBUS MapTHEPa
16.| Ilpakmuueckaa paooma Ned. YMeTb NPUMEHSITH Pa3BuBath PerynsiTuBHbIC: [ToBTOpUTH PeakTuBbI
Pewenue TEOpPEeTHYECKUEe 3HAHUSA YMEHUS OcCyImecTBISIOT o XUMHUYECKOE
Ha MPaKTHKe, OOBSICHATH OIICHUBATH TMOIIATrOBbI KOHTPOJIb yueOHHKY | 00OpynoBaHUE
IKCHEPUMEHM AILHBIX 3A0ay no
pe3yIbTaThl MPOBOAUMBIX | CHUTYAIHIO U 0 pe3yJIbTaTy MaTepua
meme «INeKmponumusecKan OIIBITOB, XaPAKTEPH30BATh | OIEPATHBHO Io3HaBaTeJbHbIE: rinasel |l
ouccouuayusn». Th YCIIOBHSI IPOTEKAHHS IPUHAMATD CTposT peueBoe
peaxmwii B pacTBOpax petexHue, BBICKa3bIBaHUE B
SJIEKTPOJIUTOB 10 KOHIA. | HaXOAWUTh YCTHOW U MHUCHMEHHO
aJleKBaTHEIE hopme
CIIoCcoObI KoMMyHuUKaTHBHBIE:
B3aMMOJEHCTBH  YUMTHIBAIOT pa3Hbie
sc MHEHHS B CTPEMSITCS K
OJTHOKJIACCHUKA  KOOpJAMHALIUH
MH BO BpeMs Pa3TUYHBIX TO3ULUHN B
TIPOBEIECHUS COTPYIHUYECTBE
MPaKTUYECKOU
paboTEL.
17.| TecTOBBIN KOHTPOJIbIO YMeTh UCITONB30BaTh DopmMupoBaTh PerynsiTuBHblie: [ToBTOPUTH|
paszdeny «<MHorooGpasue proOpeTéHHBIC 3HAHUA. | OTBETCTBEHHOE OCYIIECTBIIIOT 5 o
o OTHOIILICHHUE K nomaroBbId 1 UTOI'OBBIN yI{e6HI/IKy
XHMHICCKHX peaKHU“H B YYCHHIO, KOHTPOJIb 11O PE3YyJIbTATY. MaTepuan
IKCIEPUMEHTAJTLHOU XHMHH» [OTORHOCTD H ITIABEL

CII0OCOOHOCTD K
CaMOpPa3BUTHIO
u




camMo00pa3oBaH
HI0.

Pazgen 2. IlpakTHKYM N0 M3Y4YeHHIO CBOWCTB NMPOCTHIX BelIeCTB: HEMETALUIOB M MeTAJLUIOB, UX coequHeHui (394)
Tema 3. Ceoiicmea canozenos(s u)

18.| T"ajioreysnr: qmgﬂqecm/le u 3HaTh 3aKOHOMEPHOCTH dopmMupoBaTh PerynsiTuBHblie: 1 §12 PeakTuBbl 1
XHUMHIYECKHE CBOMCTBA HU3MEHEHUs CBOMCTB LIETOCTHOE IInanupyroT cBou XUMHYECKOE
ﬂeMOHcmpaquHHbu? onvim No6 i;j'IeMeHTOB B A-rpynnax. MHPOBO33pCHUE, JIEUCTBUSA B CEHZ}H C 3 060py210BaHI/I€
Dusuueckue c8olicmea 2ano2eHos. METb JlaBath COOTBETCTBYIOM,  NOCTAaBIICHHOM 3a/129CH M

N XapaKTEePUCTHKY ee YCIIOBHSMU €€ PEIICHHUS
Jlabopamopnbvtit onvim } 3J1EMEHTOB-TAJIOTEHOB [I0 | COBPEMEHHOMY  I[To3HaBaTeJbHBIE:
Ne8Pacnosnasanue conanoii KUCTOMbL, | yix [10/I0KEHUIO B YPOBHIO CTaBsT 1 GOpMYITHPYIOT
XJI0pU008, OPOMUO08, UOOUO0E U U0Od. NepHOANYECKOH Tabule | pasBATHS Lle/N ¥ IPoGIIeMbl ypoKa
P U CTPOEHHIO aTOMOB. HayKH. KoMMyHHKATHBHBIE:

AJlekBaTHO
WCIIONB3YIOT PEUYEBbIE
cpencTBa st

3 eKTHBHOTO
pelIeHus
KOMMyHI/IKaTI/IBHI)IX
3a7a4 JINUHOCTHDBIE:
Pa3BuBatoT oco3HaHHOE
OTHOIICHNE K CBOUM
COOCTBEHHBIM
MOCTYIIKaM

19.| Xnop. CgoiicTBa u 3HaTh CBOICTBA XJIOpa DopmMupoBaTh PerynsiTuBHbIC: 1 8§13 Anmapar s

NpUMEHEHHe  XJIopa KaK MpOCTOI'0 BEILIECTBA. LIEJIOCTHOE Paznuuaror 0130006 u IIPOBCACHU XU-
YMeTb cOCTaBIATh U MHUPOBO33PEHHE,  pe3ynbTatr ACHCTBUS MUYECKUX TpO-
TP . OOBSCHATH C TOUKH cooTBeTCTBYIOI  [lo3HaBaTeNbHBIE: nieccoB (AITXP)
Aemoncmpayuonnsiii onvrm Ne 7 3peHHs OKHCIIEHHS 1 ee BuazeroT o01mmM
«H3yuenue gusuueckux u BOCCTaHOBJIEHHS COBPEMEHHOMY  MPHEMOM PEILEHHS
XUMUYECKUX CEOUICHE XTIOPA) yPaBHEHHUs PEaKIWH, YPOBHIO 3a7a4
XapaKTepU3YIOIIUX pa3BUTHL KoMMyHMKaTHBHbIE:
XIMHYECKHEe CBOMCTBA HAYKU. JoroBapuBarorcs o
XJjopa. COBMECTHOM
NIeSITeTBHOCTH, TIPUXOJIS
K 00IIeMy pereHnio

20.| CoenMHEHUS rajloreHOB. 3HaTh crmocod momydeHus | BocnuteiBaTh Ilo3HaBaTenbHBIE: 1 §14 PeakTuBeI M
XJ10pOBOAOPOI. XJIOPOBOZOPOJA B POCCHICKYIO Bnagetor o6mum XUMHYECKOE
Jlemoncmpauuonnsiii onvim Ne8 nagopaTopI/m " YMETh Fp&)I(IIaHCKY}O. TIPUEMOM PEIICHUS 3a1ad obopynosanue
Monyuenue x10posodopoda u coOmpaTh €ro B HWICHTHYHOCTB! KoMMyHUKATHBHBIE:
pacmeopenue ezo 6 6ode. poOUpKy, KOIOy. YMETh | MaTPHOTH3M, I[orogapMBil}OTcsi 0
TP XapaKTepH30BaTh T000BE 1 COBMECTHOMH

CBOICTBA XJIOPOBOZOPO/A. | YBaKCHHE K JEATENBHOCTH, IPUXOIAT
OrteuecTBy, K 00IIEeMY peIIeHHIO.
YyBCTBO PeryasiTuBHbIE:

TropaocCTu 3a

ITnanupyrot cBoH




OTCHYCCTBCHHYIO

JIeHCTBHS B

HayKy. COOTBETCTBHH C
MOCTaBJIEHHOM 3a/1auel U
YCIIOBUSIMU €€
peanzanuu
21.| Ilpakmuueckas paboma Ne 5. 3HaTh 001IMe U Pa3BuBats PeryasiTuBHbIC: IloBTopu | PeaktuBel u
Honyuenue conanoii Kucnomut HJMBHIyaTbHEIC YMEHHUS OcymeCTBJEaIOT Tb § 12- XHMHUYECKOE
u usyuenue ee ceoiicme. TH CBOWCTBA COJITHOM OLIEHUBATh TIOIIATOBEIA KOHTPOJIb 15 obopymoBaHHe
KHCIIOTBL. YMETh CUTYAaILMIO U TI0 pe3yabTaTy
P OTJINYATh COJISHYIO OlepaTHBHO IMo3znaBaTenbHbIE:
KUCJIOTY U €€ CONU OT NPUHAMATh CtposT peueBoe
JPYrUX KHUCIOT U COJIEH. peleHue, BBICKa3bIBaHHE B
YMeTh IpUMeHSTh HaXOANTh YCTHOH ¥ THCHbMEHHOI
TEOpEeTHYECKUEe 3HAHUS a/IeKBaTHbIC ¢dopme
Ha MPaKTHKe, OOBSICHITH CIIOCOOBI KoMMyHuKaTHBHBIE:
PE3yabTaThl IPOBOAUMBIX B3aHMOHeﬁCTBH YuuTteIBaroT Ppa3HbIC
OIBITOB, XapaKTepU30BaTh | s C MHEHHUS ¥ CTPEMSTCS K
YCIIOBHSI IPOTEKAHMUSI OJIHOKJIACCHMKA  KOOpAMHALIUK
peaKiuii. MU BO BpeMs pa3IMYHbBIX MO3UIINI B
MPOBE/ICHHS COTPYIHUYECTBE
IIPAKTUYECKON
paboThI.
22.| Hoaroroska xk 'MA 3akperuieHne 3HaHU| U YMmenne K.YYI.
pacyeTHBIX HABBIKOB y4- OPUCHTHUPOBATHCS Y MEHHE
csl. Ha NOHMMaHHe CaMOCTOSTEIBHO
YMeHue pelaTh TUIIOBBIE | IPUYMH yCriexa B OPraHU30BBLIBATH
IIPUMEPBI KOHTPOIIbHO- yuebHOit yueOHOe
H3MEPUTEIbHBIX JESITEIbHOCTH B3aMMOJCHUCTBHC B
MaTepHaIoB rpymIme
ILYVY].
YMenue:

* OCYILECTBIIATH aHAIIN3
00BEKTOB C
BBIZIEJIECHHEM
CYIIECTBEHHBIX U
HECYILECTBEHHBIX
MIPU3HAKOB,;

* OCYIIECTBIISITh CHHTE3
KaK COCTaBJICHHE
LIEJI0r0 U3 YacTEM.
P.YVY.

YMenns:
1.OcymiecTBIsATH
HWTOTOBBIN K
TIOIIATOBEIA KOHTPOITh
TI0 Pe3yIbTaTYy;

2. AekBaTHO
BOCIIPHHHAMATbH OLICHKY




YUUTEIIS;
3. PazmigaTh criocob u
pe3ynbTaT AeucTBUS

Tema 4. Ceoiicmea kucnopoda u cepot (7 u)

23.| Kucnopon: mony4eHue u 3HaTh 3aKOHOMEPHOCTH ®opmupoBaTh PerynsiTuBHbIE: 8§17 PeakTuBbl u
XEMMYECKHE CBOMCTBA. W3MEHEHHs CBOICTB LETOCTHOE TUTAHUPYIOT CBOU XHMHUYECKOE
Jlemoncmpauonnsii onm Ne 9. 9JIEMEHTOB B A-Tpynmax, | MHPOBO33pEHHE, IelCTBHA B cBssMC o0opynoBaHue
«llonyyenue u cobupanue Kuciopooa 6 ONPEACIICHHE TOHATHA COOTBETCTBYIONL  NOCTABIICHHOM 3a)atcH 1
rabopamopuu AIJIOTPONHUU. Y MeETh ee YCIIOBUSIMU €€ PeIleHHSI.

14 3AROTHEHUE WM 2A20METDPAY JIaBaTh XapaKTEPUCTUKY coBpeMeHHOMY  Ilo3HaBaTejbHbIE:
TaBopamopnbiii onvim Noo. 9JIEMEHTOB M IPOCTHIX YPOBHIO CTaBAT U (POPMYIIHUPYIOT
«l'openue cepol Ha 6030yxe u 6 BCILCCTB oMYA Pa3BHTHA eI ¥ MpobieMH ypoxa
Kuciopode» KUCIIOpO/ia IO UX HayKH. KoMMyHUKATHBHBIE:
TaGopamopnsiii onvim Nel0, MONIOKEHHIO B a/IeKBAaTHO UCIIOJIB3YIOT
«Topenue ycenesn, medl, MaZHUR HQ MIEPHOINY ECKOM TabHIIe pedeBbIe CpeNcTBa s
6030yXe U 6 KUCI0Poder U CTPOCHUIO aTOMOB. 3¢ dexTUBHOrO

YMeTh OOBSCHSTD, peleHus

TMOYEMY YHCJIO MPOCTHIX KOMMYHUKATHUBHBIX

BEILIECTB B HECKOIIBKO 3amay

pa3 MpeBbINIAeT YHUCIIO

XHUMHYECKHX DJIEMEHTOB.

24. Cepa. XUMHUYECKHE CBOMCTBA 3HaTh puznueckue u ®opmupoBanue  PeryJsiTuBHbIE: PeakTuBEI,
CephL. XUMHYECKHE CBOMCTBA LIEJIOCTHOT'O Paznauuaror 0130006 51 KOJUICKIINH 1
Jlemoncmpayuonnsiii onvim cepbl. YMeTb COCTABIATH | MHPOBO33PCHWS, ~ PE3YJILTAT ACHCTBHS XHMHUECKOE
Nol0. Anzomponnsie modugurayun ypaBHEHHs peaKiuu, coorBerctByton] Ilo3HaBaTeJbHbIE: o0opynoBaHue

TIO/ITBEPKAAIOIIUX ero Bnagnetor o0mum
cepul. OSHfZKOJWZeHue ¢ obpazyamu ) OKICITHTETbHIC 1 COBpeMeHHOMY  TPHEMOM pElleHHs
cepvl U €€ NpUPOOHLIX COEOUHEHUII. BOCCTAHOBHTEILHEIC YPOBHIO 3anau
CBOICTBa Cepbl, pa3Butus KoMMyHHUKAaTHBHbBIE: 818
CpPaBHMBaTb CBOWCTBA HayKH. [orosapuBarotcs o
MPOCTBIX BEIIECTB CEpbI COBMECTHO#M
U KUCIIOpOJa, Pa3bsCHITH JIeSATENbHOCTH, IPUX OIS
9TH CBOMCTBa B CBETE K 00ILEMY PEIICHUIO.
TIpeaCcTaBIeHUN 00
OKHCITUTEIBHO-
BOCCTaHOBUTEIbHBIX
mporeccax.
25.| CoenuHeHuUsl cephl: 3Hath crocob momydeHus | DopmupoBaTh  PeryjsiTHBHBbIE: 8§19 Anmapar st
CEPOBOIOPOI, CEPOBOAOPOOHAs CepoBOIIOpOsa B OTBETCTBEHHOE Y UHTHIBAIOT MIPABUIIO B MIPOBEACHUS XH-
Cynsdmm! 71ab0paTOpUu U ero OTHOIIICHHE K TUIAHUPOBAHUH U MHUYECKUXPEaK-
Kucioma. L ynboul . CBOHCTBa. YMETh YUYEHHIO, KOHTpOJIE criocoda i (AITXP),
Hemoncmpayuonnviii onvim 3aMuChIBaTh YPaBHEHHS TOTOBHOCTH H pelenus pu-
Nol106pasybr npupoonvix cyib@uoos peaxui, COCOBHOCTE K TT03HABATEALHBIE: Gop s
u cynvpamos. XapaKTepH3yIOLIINX €aMopa3BUTUIO  VcHonb3yIOT IOUCK nomy4ye-
Jabopamopnwtit onvim Nell. CBOIICTBa CEpOBOJOPOA, | U HEO0X0TMMOM HUSI Ta30B HITH
TBKauecmsennvie peakyuu na B HMOHHOM BHJIE, camooOpazoBaH  WH(MDOPMALUH IS anmapat Kunma
MIPOBOJIUTH KAYECTBCHHYIO | HIO. BEITIONTHEHHS YIeOHBIX PeaktuBbl,




cybghuo-uonsl 8 pacmeope. peaxmuio Ha CyIbuI- 3ajIaHuif C KOJUICKIIUH K
TP /lemoncmpayuonnulii onvim HOHBL HCIIONB30BaHHEM XHMHYECKOe
Nel2: «Ilonyuenue ceposodopooa Y4eOHOI1 JTHTEpaTyphI obopynoBanue
U usyuenue e2o ceolcmey. KommyHnukaTuBHbIe:
Jlabopamopuvwiit onvim Nel2: Kowtpompyror
«Cunmes cepogooopooa. AICHCTBHE HapTHEpa.
Kauecmeennvie peakyuu na
cepo6ooopoo u cyibduovt»
26.| CoennMHEHHUsI cepbl: OKCUJ CEepPbI 3HaTh CBOWCTBa dopMHUpOBaATH PeryisiTHBHBIE: 8§20 Amnmapar Juis
(IV), cepHUCTas KHCIIOTA U €€ CEPHHCTOTO rasa, OTBETCTBEHHOE  VUMTHIBAIOT IIPABUIIO B [POBEJICHUSI XU-
CEPHHUCTOM MCIIOTHL OTHOIILICHHE K [UIAHUPOBAHUH U MHYECKHXPEaK-
COJIN. .o
YMeTh COCTAaBISTh YUEHHIO, KOHTpOJIE CIIocoba it (AIIXP)
Jlabopamopnuiii onerm Nel3 Th YPaBHEHHS PeaKIHii, TOTOBHOCTH U perieHus
Kauecmeennvie peaxyuu na XapaKTEPU3YIOLIUX CIIOCOOHOCTH K ITo3naBaTebHbIC:
Cynbpum- uonbl 6 pacmeope. CBOICTBa 3THX BEILECTB, | CAMOPa3BHUTHIO Hcnonb3yroT mouck
Hemoncmpayuonnvit onvim OOBSICHATH MPUUUHY u HEO0XO0TUMO#
Ne 13. «H3yuenue ceoticmes BBINAICHHS KUCIIOTHBIX caMo00pa3oBaH  MH(pOPMALUHK IS
CEPHUCIMO20 2434 U CEPHUCMOTL JIOKJIEH, IPOBOMT MO, OCHOBEI BBITIOIHCHHS! Y4COHBIX
KUCTLONBLY KAYEeCTBEHHYIO PEAKIMIO | DKOJIOTUYECKOM  3amaHwuil ¢
Ha CyJIb(UT-HOHBI. KYJIBTYPBI, HCIIOJb30BAHUEM
COOTBETCTBYIOI  y4eGHOM JIUTEPATYPHI
e KoMMyHHKAaTHBHBIE:
coBpeMeHHOMY  KoHTpommpyrot
YPOBHIO JIeliCTBUE NTapTHEpA.
IKOJIOTHIECKOr0
MBILLICHHSL.
27.| CoetHEHUsI CEPBI: OKCH] CEPhI 3Hagb CBOFICTBA ®opmuposath  PerysisiTHBHBIE: §21 PeakTuBbl 1
a30aBJIEHHOM CEPHOU OTBETCTBEHHOE Pasnnyaror crioco6 u XUMHYECKOE
(VI)’ CepHaﬂ KI/VICHOTa 1 €¢ COMH. EI/ICJIOTBI. yMeTBp OTHOIICHUEC K pe3yibTaT HCﬁCTBHﬂ 060py£[0BaHI/Ie
Jlabopamopnutii onvim Nel4
3alKCHIBATh YPAaBHEHUS YUCHUIO, ITo3HaBaTeJdbHbBIE:
TBKauecmeenmnvie peaxyuu peakuuit, TFOTOBHOCTD H BuazeroT o01mmM
Hacyrepam-uonsL 6 pacmeope. XapaKTepU3YIOIINX CIIOCOOHOCTD K IPHEMOM PEILEHNUS
TP cBoiicTBa pa3baBieHHOI CaMOpa3BUTHIO 33724
CEpHOM KHCIIOTBI, 1 u KoMMyHHKaTHBHBIE:
Pa3bsICHATH HX B CBETE caMo00pa3oBaH  J[OroBapUBAIOTCA O
TIpeCTaBICHAI 00 HIO. COBMECTHOM
SIEKTPOTUTHIECKON JESITENBHOCTH,
IIACCOLMALN U OPHUXOIAT K 00IeMy
OKHCITUTEIbHO-
BOCCTaHOBUTEIIBHBIX
mporieccax, IPOBOIUTh
KAYECTBEHHYIO PEAKIIHIO
Ha Cynb(aT-HOHBL
28.| CsoiicTBa cepHOU 3HaTh CBOWCTBA JlnaHOCTHEIE. PerynsituBHbIe: §21 PeaktuBsl u
xucinots/labopamopuutii onvim KOHIICHTPUPOBAHHOM dopMHUpOBaTh HJ'IUaHI/IpyIOT CBOM XUMHYECKOE
CEPHOM KHUCIIOTHI 1 OTBETCTBEHHOE  JCHCTBUA B obopymoBanue

Nel5U3yuenue ceoiicme cepHoti

crioco0 e€ pa3baBieHUs.

OTHOHOICHUE K

COOTBETCTBHU C




Kucjaonibl

YMeThb OTJINYaTh

YUEHHIO,

MOCTaBJICHHOMN 3aJa4eit

KOHIICHTPHUPOBAHHYIO TOTOBHOCTH H Y YCIIOBUSIMH €€
CEpHYIO KHCIOTY OT CIIOCOOHOCTD K peanzanuu
pa30aBieHHOMH, CaMOpa3BUTHIO Ilo3naBaTenbHBIE:
yCTaHaBJIMBATh u Braneror o6umm
3aBUCUMOCTb MEXKIY caM0o00pa3oBaH  IPHUEMOM pPEIICHHS
CBONCTBaMH CEpHOU U1o0. 3a1a4y
KHUCIIOTBL U €€ KommyHukaTuBHbIe:
MIPUMEHEHNUEM Kontponmupyror
JISWCTBHS ITapTHEpa
29.| Iloaroroska xk 'MA YMeTs pemats ®opMmupoBaTh  PeryasiTuBHbIE:
pacyérHble 3a7a4u Mo OTBETCTBEHHOE Ocy1ecTBIsOT
YpaBHEHHUSIM XUMHYECKHX | OTHOIIEHHE K TOIIArOBBIA KOHTPOJIb
peaxiii ¢ YUEHHIO, TI0 pe3yabTaTy
UCIIOJIb30BaHUEM TOTOBHOCTb U IMo3naBaTesnbHbIE:
BEIIIECTB, COZIEPKAIINX CIIOCOOHOCTB K Bnanetot oOmmm
OIpeIeNIEHHYIO OO CaMOpPa3BUTHIO MPUEMOM peLICHHS
IIpUMECEH. 51 3a1a4
camooOpazoBaH  KoMMyHMKaTHBHbIE:
HI0. KonTtpomupytor
JIECTBUS MMapTHEpA.
Tema 5. Ceoticmea azoma u pocgpopa (9 u)
30.| A3oT: (bngnqecxp[e u YMeTh XapaKTepu30BaTh DopmMupoBaTh PerynsiTuBHbIC: §23
XHUMIYECKIE CBOMCTRA. XMMUYECKHE 3JIEMEHTBI LIETIOCTHOE ITnanupyrot cBou
Ha OCHOBaHMU HX MHPOBO33pEHHE,  JICHCTBUS B CBSA3H C
MOJI0KEHUS B COOTBETCTBYIOILl  IIOCTaBJIECHHOM 3aJaduei U
MEPUOANYECKON cHCTEME | ee YCIIOBHUSIMU €€ PEeIlCHHUS.
U CTPOEHHS UX aTOMOB. coBpeMeHHOMY  Ilo3HaBaTesIbHBIE:
3HaTh CBOWCTBa a30Ta. YPOBHIO CraBst u GpopMymupyoT
YMeTh OOBSICHSTH pa3BUTHUL LIeJTK ¥ IPOOIIeMBI ypoKa
MIPUYHUHY XUMHUYECKON HayKH, U KoMMyHHMKaTUBHbBIE:
WHEPTHOCTH a30Ta, KOMMYHHKATHBH ~ AJEKBAaTHO HCIIOJIB3YIOT
COCTaBIIATh YpPaBHEHHA yI0 peueBbIe CPEACTBA IS
XMMHUYECKHX PEaKIHH, KOMIIETEHTHOCT ~ 3((EKTUBHOTO PEIICHHA
XapaKTEepU3YyIOMNX b B OOIIEHNH U KOMM YHHKAaTHBHBIX
XMMHYECKHE CBOWCTBA COTpYAHHMYECTBE  3a7ad
a30Ta, U Pa3bsICHATh WX co
C TOYKH 3PEHUS CBEpPCTHHKAMHU.
TIpeCTaBIICHAIN 00
OKHCITUTENBHO-
BOCCTaHOBUTEIHHBIX
TIporeccax.
31.| AMMHAK. 3HATh MEXaHU3M dopmMupoBaTh PerynsiTuBHblie: §24 Jlatunk
Jlemoncmpayuonnuwiii onvim Nel4 00pa3oBaHMs HOHA LIEJIOCTHOE HJ‘IUaHI/Ip}IIOT CBOH JNEKTPO-
AMMOHWUSI, XUMHYIECKHE MHpPOBO33pEHHE, JECHCTBUS B CBS3H C MIPOBOTHOCTH

Th ITonyuenue ammuarka u ezo




pacmeopenue 6 8ooe. CBOICTBa aMMHaKa. COOTBETCTBYIOII  IOCTaBJICHHOH 3a/1aucii 1
Jlabopamopnviit  onetm  Ne 16 | YMmeTs cocTaBIATh ee YCIIOBUSIMU €€ PCIICHUS.
«OCHOGHbBIE CEOIICMEBA AMMUAKA)) YpaBHCHUA peaKHI/Iﬁ, COBPCMCHHOMY Ilo3naBaTeabHbBIE:
XapaKTePHU3YIOIIIX YPOBHIO CtaBAat 1 HOPMYITHPYIOT
XHMHYECKHE CBOMCTBA pasBuTHS LEJTU U POOIEMBI ypoKa
aMMHaKa, U Pa3bsICHATD HAYKH. KoMMyHuKaTHBHBIE:
HX C TOYKH 3pCHHS KonTpomupyrot
MpeNCcTaBICHUH 00 JIeHCTBHS MapTHEPa
SJIEKTPOIUTUIECKON
JIMCCOLIMAIINN
OKHUCIIUTEBHO-
BOCCTAHOBHTEIBHBIX
nporeccax.
32.| IIpaxmuueckas paboma Ne 6. VMerh monydarsh dopMHUpOBaThL PeryasiTHBHBIE: §25 PeakTuBbl u
Honyuenue ammuaxa, aMMHaK peakiueit KOMMYHHKATHBH HJ‘{‘aHI/IpyIOT CBOH XUMHYECKOE
N HMOHHOT'O OOMeHa 1 VIO JICHCTBUSA B CBSI3H C obopynoBaHue
uzyuenue ezo ceoivicme. Th 9 N
JOKa3bIBaTh OIIBITHBIM KOMIICTCHTHOCT IIOCTABJICHHOMU 3a4a4Ycu U
P myTéM, 4TO COOpaHHBIN b B OOLIEHUH YCIIOBUSIMU €€ PELICHHUS.
ras — aMMHaK, u Ilo3HaBaTe/IbHbIE:
aHAN3UPOBATH cotpynHuuectBe  CrtaBsT U GOPMYJIUPYIOT
pe3yAbTaThI OIBITOB U co eI 1 TPOOJIEMBbI ypOKa
Jenath obobIaronye CBEPCTHUKAMU KoMMyHHKATHBHBIE:
BBIBOJBL. B TIpoLiecce AJIEKBATHO HCIIOJIB3YIOT
yuebHo- peueBsIe cpecTBa s
UCCIIEN0BATENbC  A(PPEKTHBHOTO PEIICHHs
KOM KOMM YHUKATHBHBIX
JeATENbHOCTH. 3ama4
33.| Conmu aMMOHHSL. 3HaTh KaYeCTBEHHYIO ®opMHUpOBaTH PeryasiTuBHbIE: §26 PeaxTuBbI U
Jlaéopamopnuii onvim Nel7 T pEakIHIo Ha HOH KOMMYHHUKAaTUBH [lmaHupyrOT cBOM XUMHYECKOe
Bsaumodericmeue coneil ammonus co aMMOHHUSA. Y METh yIO JIEUCTBHUS B CBSI3U C obopynoBaHue
wenouan COCTaBIIATh ypaBHEHHS KOMIIETEHTHOCT ~ IOCTaBJICHHOM 3aaueii
TP XUMHYECKHX PEaKLui, b B OOLICHUU U YCIIOBUSIMH €€
XapaKTePHU3YIOIIHIX u pelIeHus..
XHMHYECKHe CBOMCTBa corpynaudectBe  Ilo3HaBaTeJbHBIE:
coleii aMMOHUS, U co CraBsr 1
Pa3bACHATH HX B CBETE CBEPCTHHKAMH (bOpMyYIUpYIOT LENH |
MIpeACTaBICHNH 00 B TIpoIiecce poOJIeMbI ypoKa
3IEKTPOIIUTHYECKON yaeOHO- KomMyHHKaTHBHBIE:
JIMCCOLIMALIH. uccienosatensc  Kontponupyror
KoM JIEVCTBUSA TTapTHEPA
JeSATEILHOCTH.
34.| A3oTHAs KHCIIOTA. 3HaTh CTpOCHHE dopmupoBaTh PeryasiTuBHbIE: § 27 Tepmopesucrop
Jlemoncmpayuonnsle onvimol MOJIEKYITBI a30THOU LETOCTHOE YYUTBHIBAIOT NMPABIJIO B HBII 1aTYHK
NeNel5-17: «ITonyuenue oxcuda KUCJIOTEL. YMETh MHUPOBO33PEHUE,  IUIAHUPOBAHHU U TeMIIePaTypHl,
OOBSICHSTB, YEMY PaBHBI COOTBETCTBYIOL]  KOHTpOJIE crocoba natiauk pH,
azoma (IV) u usyuenue e2o
BaJICHTHOCTh aTOMa a3oTa | ec peneHus JIATYHK

ceolicme»; «OKucienue oxkcuoa




azoma (II) 0o oxcuoa azoma U €ro CTEIEHb OKUCIICHUS | COBPEMEHHOMY pa3IUYaloT crocod 1 DJIEKTPOIIPOBOL
(IV)»; «B3aumodeiicmeue okcuda | B MOJICKYIC a30THOH YPOBHIO pe3ynbTar aefcTBHs HOCTH, anmapar
azoma (IV) ¢ 6000ii u KHCIIOTBL. YMETh pas3BuTHs IMo3HaBaTeNbHBIE: JUTSL TIPOBEJICHUS
KUCT0poOOM, noayuenue azomuoii | COSTABIATE YPABHEHUs HayKH. HCTIONB3YIOT MTOUCK XHMHYECKHX
XVMHUYECKHUX PEaKIHH, HE00X0TMMOM peakuuii
Kucnomu»
JIeKAIIUX B OCHOBE nH(popMauH st (ATIXP),
TIPOMU3BOJICTBA a30THOM BBITIOJTHEHUS Y4eOHBIX MarHuTHast
KHCIIOTBI, Y Pa3bSCHATD 3a/laHuii ¢ MeIanka
3aKOHOMEPHOCTH UX UCII0Ib30BaHNEM
MIPOTEKaHuUsI. y4eOHOH JIUTepaTyphl,
KoMMmyHuKaTHBHBIC:
KOHTPOJIMPYIOT
JieficTBUE apTHEpa
JIOrOBapHBAaIOTCS O
COBMECTHOI
JIeTENLHOCTH,
MPUXOAAT K 00IeMy
pELICHHIO
35.| OkucIuTeIbHbIE CBOMCTBRA 3HATh OKHCIIUTENIbHbIE @dopMHUpOBATH Pery/isiTHBHbIE: 8§27 PeakTuBEI 1
A30THOM KHCIIOTBL CBOICTBa a30THOM LEJI0CTHOE TUIAHUPYIOT CBOM XHMHUYECKOE
. KHUCJIOTBL. YMETh MHPOBO33PEHHE,  JIEUCTBUS B o0opynoBaHue
ﬂaﬂopamopublu onlilm COCTaBJIATh YPaBHCHUA COOTBETCTBYIOIL] COOTBETCTBHUHU C
Ne 18'H3)j Henue ceoucme peakumii MexIy ee [OCTABJIEHHON 3a1a4eii
Aa30MmHOU KUCIOMbl pa36aBIeHHON 1 COBPEMEHHOMY U YCIIOBHSMH €€
KOHICHTPUPOBaHHOM YPOBHIO peanuzanuu
a30THOM KUCIOTOU U pa3BUTHSA IMo3HaBarejbHbIE:
MeTaJUIaMH, OOBSICHATh UX | HAYKH. BJIAAEIOT OOIIUM
B CBETE MPE/ICTABICHUIA MPUEMOM pEILICHHUS
00 OKHCIIUTEIbLHO- 3a1a4
BOCCTaHOBUTEIBHBIX KoMMyHuUKAaTHBHbBIE:
mporeccax. KOHTPOJIHUPYIOT
JIeICTBYS IApTHEPA
36.| Coiid a30THOM KHUCIOTBHI — 3HaTh KAYECTBEHHYIO dopmupoBaTh PeryasTHBHbIE: §28 JaTtauk
HHUTpATHL PEaKIuio Ha HUTPAT- LIENTOCTHOE MIAHHPYIOT CBOH AIIEKTPOIPOBO]
Jlemoncmpayuonnsiii onvim 18 VIOHBI. yMeTLUOTJII/I‘-IaTL MHpPOBO33PEHHE, JCHCTBUS B HOCTH
COJIU a30THOM KHCIIOTHI COOTBETCTBYIOIIl  COOTBETCTBHUH C
TbO6pasys npupooneix - numpamos OT XJIOPHUIOB, CyTh(aTOB, | €e MOCTaBJICHHOM 3aa4yeil
u gocgamos. Cynb(UIOB ¥ CyTb(pHUTOB. | COBPEMEHHOMY U YCIOBHSMH €€
Jlabopamopnvuii onvim Nel9 Th YMeTh COCTaBJISATH YPOBHIO peanuzanuu
Osnakomnenue ¢ asomHblMu u YpaBHEHHS peaKInit pa3BUTHS Ilo3HaBaTenbHBIE:
ocgpoprrimu yoobpenuamu. pa3IOXEeHNST HUTPATOB. HAYKH, U BJIAJCIOT 00IINM
Jlabopamopmnuiii onvim Ne 20 OCHOBBI IPUEMOM PELLICHHUS
«Onpeoenenue amMmuauHoil 9KOJIOTHYECKOH  3amad
ceiumpul U MOUEBUHDBL) KYyJIbTYPBI. KOMMyHl/IKaTl/IBHLIe:
KOHTPOJIHPYIOT
JICUCTBUS TTapTHEpA
37.| ®ochop. CoenuHenus 3HaTh AJUTOTPOITHEIC ®opmMupoBaTh PeryasiTuBHbIE: § 29, 8§ 30 | PeakTHBHI U




¢dochopa: okcug pochopa (V),
opTodocdopHas KKCIIOTa U €€
conu. Dochopubie ya1o0peHus
Jlemoncmpayuonnsiit onvim Nel9

Monudukanmu docopa,
CBOMCTBa 0€JI0ro U
kpacHoro ¢gocdopa. YMerb
COCTABJIATH YPaBHEHUS

OTBETCTBEHHOE
OTHOLICHHE K
YUEHHIO,
TOTOBHOCTb U

TUTAHUPYIOT CBOH
JIIECTBYS B CBSI3H C
MOCTaBJICHHON 3aaveit
U YCIIOBUSIMH €€

XUMUYECKOE
obopynoBaHue

XHUMHYECKHX PEaKIuid, CIIOCOOHOCTh K PEIICHUS
TBO6pasyvt kpacrozo gocghopa, XapaKTepU3YIOIIUX CaMOpPa3BUTHIO Ilo3naBaTenbHBIE:
oxcuda gocgpopa (V), npupoonsix cBoiictBa docdopa. " CTaBsT ¥ (POPMYIUPYIOT
pocamos. caMoo0Opa3oBaH  IICIH H MPOOIEMBI
Jlabopamopnuwlil onvim HIO. ypoka
Ne21TB «I'openue cepol u pocopa KoMMyHMKaTHBHBIE:
Ha 6030yxe u ¢ Kuciopooe» aJICKBAaTHO UCTIOB3YIOT
Jlabopamopnywuii onvim Ne22 Th PCHCBLIC CPEACTBA AT
Th. Osnaxomnenue ¢ azomuvivu u dhdexriproro
pelIeHus
Gochoprvimu yoobpenusmu.
KOMM YHHKATHBHBIX
3ama4
38. | Ilogroroska x ' MA YMeThb cOCTaBIISTh ®opmupoBaTh PeryisiTuBHBIC:
YPaBHEHHUS PEaKIHii, KOMMYHUKATHBH  TIIAaHUPYIOT CBOH
XapaKTePU3YIOIIHX VIO JICHCTBHS B CBSI3H C
XUMHUYECKHE CBOMCTBA KOMIIETEHTHOCT MOCTaBJICHHOM 3ajauei
dochopa, okcuaa b B OOIICHUH Y YCIIOBUSIMH €€
dbocthopa(V) udochopHoii | u pelieHus
KUCIIOTHI, U Pa3bsiCHATH | coTpyaHuuecTBe Ilo3HaBaTelbHbIE:
UX B CBETE co CTaBAT U GOPMYIHPYIOT
npencTaBieHui 00 CBEPCTHUKAMU LIeJTA ¥ IPOOIIEMBI
JIEKTPOIUTHIECKOM B TIporiecce ypoKa
JUCCOIMALIUH U yue6HOit KoMMyHuKaTHBHBIE:
OKHUCIIUTEIBHO- JeATENbHOCTH. a/IeKBAaTHO UCHOJIB3YIOT
BOCCTaHOBUTENBHBIX pedeBble CpencTBa s
nporeccax, IPOBOAUTD 3¢ exTHBHOrO
Ka4eCTBEHHYIO PEaKIHIO peIIeHuUs
Ha QochaT-uOoHBI. KOMM YHHUKATUBHBIX
IlonumaTth 3HaUeHHE 3a71a4
MHUHEpAIbHBIX YIOOpeHUH
JUTSL paCTEHUM.
Tema 6. Ceoiicmea yenepooa u kpemnuus (7 u)
39.| Vraepon, pusnyeckne YMeTh XapakTepu3oBaTh | MOpPMHpPOBaTH PeryasiTUBHbIE: §31-§
cBoicTBa. Antomponus XMMHYECKUE DIIEMEHTBI LIEIIOCTHOE IUIAHUPYIOT CBOM 32
. IVA-rpymmsr Ha MMPOBO33PEHHE,  JEHCTBUS B CBSI3H C
yenepooa: aimas, epagum, o .
OCHOBaHHH UX COOTBETCTBYIOL  TMOCTAaBJICHHOMN 3aaveii
Kkapbuw, @ynnepensi. TIOJIOKCHNS B ee ¥l YCIIOBUSIMH €€
XuMH4uecKue CBOMCTBA HEPHOIUYIECKON CHCTEME | COBPEMEHHOMY  PEIIEHUS,
yriepoza. Y CTPOCHHS X aTOMOB. YPOBHIO pas3MyaroT crnocod u
Jlemoncmpayuonnulii onsim Hmers mpezncraBienne 00 | pasBuTus pe3ynbTaT AeiicTBhs
No20TBMooenu kpucmanmuueckux LIOTPOITHBIX HayKi, 1 To3naBaTennHbie:
MOIM(HUKAIUAX YIIEPOIA. | KOMMYHUKATHBH  CTaBAT M (POPMYIUPYIOT

pewémox ammasa u epaguma.




3HaTh CBOWCTBA MPOCTOrO
BEIIECTBA YIS, UMETh
Ipe/icTaBiIeHne 00
aacopouuu. YMeTh

yIo
KOMITETEHTHOCT

b B OOIIEHUHA
co

HEITN U TPOOICMBI
YpOKa;

BJIAZEIOT OOIIUM
MIPUEMOM PEIICHUS

COCTaBJIATh YpPaBHEHUS CBEpPCTHHKAMH.  3ajad
XUMHMYECKHUX peaKIyii, DopMHPOBaTh KomMyHHKaTHBHBIE:
XapaKTepU3yIOIINX OTBETCTBEHHOE  a/IEKBAaTHO UCIOJIB3YIOT
XMMHYECKHE CBOWCTBA OTHOILIEHHE K pedeBbIe CPeICTBa IS
yriepojia Kak YUEHHIO, 3¢ peKTUBHOTO
BOCCTaHOBUTESI U KaK TOTOBHOCTH H pemieHus
OKHCITUTEIISL. CIIOCOOHOCTB K KOMM YHHKAaTUBHBIX
CaMOpa3BUTHIO  3ajiad; JOrOBapUBAIOTCS
u 0 COBMECTHOM
camMoo0pa3oBaH  JEATEIHLHOCTH MO
0. PYKOBOJICTBOM Y4HTEINS
40.| Okcunpl yriepoaa. YrapHsld U 3HaTh CBOWCTBA OKCHJA ®dopMHpOBaThH PeryasiTuBHbIE: §33-8 Jatunk
YIJIGKHCIIBIA Tasbl. YTONbHAS yrnepona(IV), KOMMYHHKAaTHBH  YUYHMTHIBAIOT IPABHIIO B 35 AIIEKTPO-
Ka4eCTBEHHYIO PEaKIUI0 | YIO TUIAHUPOBAHUH U IIPOBOJIHOCTH,
KHCIJIOTa, KapOOHATHI 9
. Ha YITIEKMCIBIA ra3. YMeTb| KOMIIETEHTHOCT KOHTpOJIE crocoba MarHuTHas Me-
Aemoncmpayuonnsiii onvm JIOKa3bIBATh XapaKTep b B OOIIEHNH pelenus majnka, rnpuoop
No21TB O6paszywr npupoomnsix OKCHJla, 3aIMChIBAaTh 4 KoMMyHHKaTHBHbIE: I TIOJTydCHUA
KapOoHamos u CUIUKAMo8. ypaBHEHHs peaKinu, COTPYJHUYECTBE  KOHTPOIHPYIOT JICHCTBHE ra30B W arma-
Jlabopamopuulii onvim XapaKTePU3YIOLINX co rapTHepa. patKumma
Ne23THTh. KauectBennas peaxims CBOMCTBA KUCIIOTHBIX CBCPCTHHUKAMH. PerynsiTuBHbIC:
Ha YIJIEKUCIBIH ras3. OKCI/I,ILOB;3HaTL CBOWCTBa Pa3IMYaNoT CrIoco0 1
JlaGopamopnvtii onvim Ne24TB. YTONBHON KHCIIOTBI. pe3ysbTat AeicTBHS
KadecTBeHHAs peakiys Ha KapOoHaT- YMeTh cocTaBIATh 5 ITo3naBarenbHbIE:
JIOH. ypaBHEHHMS peaKlui, BJIAJCIOT 00INM
JaGopamopmviii onvim Ne 25 XapaKTEepU3YIOIIUX MPUEMOM pEIlIeHHs 3a7ay
~ IIpeBpalieHne KapOoHaTOB KomMmyHuKaTHBHbIE:
«Bsaumooeiicmeue uzgecm- B MHPOKapOOHATHI U JIOrOBAPUBAIOTCS O
KO080il 800bl C Y2NEeKUCTbIM 00paTHO, IPOBOAUTH COBMECTHOM
2a30M» Ka4eCTBEHHYIO PEaKINI0 JEATENBHOCTH, PUXOIST
Ha KapOOHAT-MOHBI. K 00IIeMy peIIeHnto
41.| Hpaxkmuueckasa paboma Ne7. YMeTh monydaTh u Pa3BuBath PeryasTuBHbIE: 836 PeakTuBEI U
«Ilonyuenue okcuda yenepoda cobupaTh OKCH yMeEHHUs OCYIIECTBIIOT XUMHYECKOE
. yrnepona(lV) B OLICHUBATh MOIArOBBIM KOHTPOJIb obopynoBaHne
(1IV) u uzyuenue eco ceoiicme.
nmabopaTopuu 1 CHUTYaINIo 1 TI0 Pe3yJIbTATy
Pacnosnaganue kapoonamos. JI0Ka3bIBATh HATNYUE ONepaTUBHO IMo3HaBaTelbHbIE:
Th JAHHOTO Ta3a. YMeTh MIPUHUMATh CTPOSIT pedeBoe
pacrio3HaBaTh CONU pelenue, BBICKa3bIBaHNE B
YTOJIBHOM KHCIIOTBI. HAaXOJIUTH YCTHOM U MMCbMEHHOMN
aJICKBaTHBIC thopme
CIIOCOOBI KoMMyHHKaTHBHBIE:
B3aUMOJEWCTBY  yUWTHIBAIOT pa3HbIC
ac MHEHHSI ¥ CTPEMSITCS K




OJHOKJIACCHUKA  KOOpJIUHALUU
MH BO BpeMs Pa3IUYHBIX O3UIUN B
MIPOBECHUS COTPYIHUYECTBE
MIPAKTUYECKOU
paboTEL.
42.| Kpemnuii u e2o coeOuHeHus. 3HaTh CBOMCTBA KpeMHHMS, | Pa3BuBath IMo3naBaTebLHbIE: § 37 PeakTuBbl 1
Jlemoncmpayuonnsii onpum Ne22 | OKCHIA kpemuua(1V), yMEHHs BBIOMpAIOT HaHOONIEE §38 XUMHYECKOE
TB. O6pasysi npupoonvix TIPHHHY PasIHHs OLICHUBATh 3¢ PeKTUBHBIE CIIOCOOBI obopynoBaHue
(u3MUECKHX CBOMCTB CUTYaILHIO U peleHns 3a1ad,
KapooHamos u CUIUKAamos.

. BBICIIIUX OKCHJIOB OIIEPATUBHO KOHTPOIUPYIOT U
Jabopamopnviii yriepoaa U KpeMHHUsl. MPUHUMATh OLIEHUBAIOT NpOLECC U
(3anumamensvuulit) onvimiNe YMeTh COCTaBIIATH peleHue, pe3yJbTaT AeSITeIbHOCTH
26«Boipawusanue 600opocieti 6 YPaBHEHUS XUMUYECKUX HaXOIUTh HCIIONIB3YIOT ITOUCK
CUTTUKAMHOM KJieey peakiu, aJleKBaTHEIE HEOOXOAUMOM

XapaKTepU3YIOLINX CIIOCOOBI nuHpopmanuu s
CBOHCTBa KpEeMHHUS, B3aUMOJZICHICTBH  BBIMOJIHEHHS YIEOHBIX
okcuaa sC 3aJJaHUN C
kpemHuA(IV).3HaTh OJHOKJIACCHMKA  WCIOJIb30BaHUEM
CBOMCTBAa KPEMHHUEBOM MH BO BpEMs y4eOHOM JTUTEpaTypHhl,
KHCJIOTBI, KAYECTBEHHYIO | MPOBEIEHUS BJIQ/ICIOT OOLINM
PEaKIMIO Ha CUIIMKATHI. CaMOCTOATENBHO  MPUEMOM PEIICHHS 3a1aY
YMeTh cocTaBIATh i paboTsI. KoMMyHHKaTHBHBIE:
YpaBHEHHSI XUMHYIECKUX JIOTOBapHBAIOTCS O
peakuui, pacnpeneseHuu
XapaKTePU3YIOIIUX (dyHKIME 1 poiieit B
CBOICTBA KPEMHHUEBON COBMECTHOM
KHUCJIOTBI U €€ COJIei. eATeJIbHOCTH
YUHUTBIBAIOT pa3HbIe
MHEHUS U CTPEMSTCS K
KOOpAMHAINU
Pa3IMYHbIX [TO3ULUI B
COTPYIHUYECTBE
JIOTOBAPHBAIOTCS O
COBMECTHOI
JEATENLHOCTH T10]T
PYKOBOJICTBOM YUHUTEIS
43, | ITogroroska k ITA 3HaTh cTpoeHue atoMoB | DopMHpOBATH PerynsiTuBHbIe:
HEMETaJUIOB, U3MEHEHUE LIENTOCTHOE BHOCST HEOOXOIUMEIE
CBOMCTB IPOCTBIX MHPOBO33PCHUE,  KOPPEKTHBEI B ICHCTBHE
BEIIIECTB HEMETAJIIOB U COOTBETCTBYION]  TIOCIIE €TO 3aBEePIICHUS
MX COEIMHEHHUH B ee Ha OCHOBE €r0 yJeTa
3aBHCHMOCTH OT 3apsiia COBPEMEHHOMY  CJHIEIaHHBIX OIIUOOK.
sIpa aTOMOB YPOBHIO Ilo3naBaTenbHbBIC:
HEMETAJIOB. YMETh pa3BUTHS CTpOSIT PeYeBoe
OOBSCHATH CBOMCTBA HAyKH, U BBICKA3bIBaHNE B YCTHOU
HEMETaJUIOB U UX KOMMYHHKATHBH W IIMCHbMEHHOH (hopme
COCIVHEHU B CBETE VIO KoMMyHHKaTHBHBIE:




TIPEJICTaBIICHUI 00 KOMIIETEHTHOCT ~ KOPPEKTHPYIOT
OKHCITUTEIBHO- b B OOIICHUH U JICHCTBUS TTApTHEPA
BOCCTaHOBUTEITHHBIX COTPYITHIYCCTBE
peaKIusIX 1 co
AIEKTPOIUTHICCKOM CBEPCTHHKAMH
JIACCOTIHAITIH. B Tporiecce
yueOHOH
JICSITEIIBHOCTH.
44.| Tloaroroska k TUA 3HaTh cTpoeHue atomMoB | dopmupoBarthb PerynsiTuBHblie: [Tonroro
HEMETaJIOB, U3MCHEHHE | IIEJIOCTHOE BHOCAT HEOOX OIUMBIC BUTBCS K
CBOWCTB TIPOCTBIX MHUPOBO33pEHHE, KOPPEKTUBHI B JICHCTBHE KOHTPOJIb
BEIIECTB HEMETAJIOB COOTBETCTBYIOII  TIOCJIC €r0 3aBEPIICHHSI HOMY
UX COCTUHCHUHN B ee Ha OCHOBE €T0 y4eTa TECTHPOB
3aBUCHMOCTH OT 3apsia | COBPEMEHHOMY  CICJIAHHBIX OIIHOOK. aHUFO
Spa aTOMOB YPOBHIO IMo3naBaTenbHbBIE:
HEMETAJJIOB. YMETh pa3BUTHS CTPOSIT pEeUeBOEC
OOBSICHATH CBOMCTBA HAyKH, U BBICKa3bIBaHUE B YCTHOU
HEMETAJIJIOB U UX KOMMYHHKATUBH W IMUCbMEHHOU (opme
COCZIMHEHUI B CBETE VIO KomMyHuKaTHBHBIE:
npeACTaBICHUN 00 KOMIIETEHTHOCT ~ KOPPEKTHPYIOT
OKHCITUTEIBHO- b B OOIICHUH H JICHCTBUS MapTHEpa
BOCCTaHOBUTEIIBHBIX COTPYIHUYECTBE
peaxuusax u co
3JIEKTPOIUTHIECKOM CBEPCTHUKAMHU
JUCCOIMAIINH. B Iporiecce
yuebHOit
JIeSITETBHOCTH.
45, KOHTPOJ‘[LH()e TeCTHPOBaHUeE YMmers I/IC“IIOJILSOBaTB DopmMuUpOBaTh PeryasiTHBHbIE: IMToBTOpH
no noopasoeny «IIpaKTHKYM npuoOpeTéHHbIE 3HAHHUA. | OTBETCTBEHHOE OCYIIECTBAAIOT Tb TIO
10 U3y4eHHIO CBOICTB OTHOIICHAC K TOLIAr OBbIA yae6HuK
YUEHHIO, UTOTOBBIN KOHTPOJIb I10 y
NPOCTBIX BelleCTB FOTOBHOCTH U pe3ynbTaTy MaTepHa
HEMETAJLJIOB HX COCHHHCHHﬁ» CIIOCOOHOCTB K IJIaBbI
CaMOpPa3BUTHIO
u
camMo00pa3zoBaH
HIO.
Tema 7. Obugue u unousudyanvhule ceoiicmea memannos (11 u)
46.| O6mue Gu3nUYecKrue n YMeTh MPUMEHSTh ®opMUpOBaTH PeryasiTUBHbIE: §39-42, | PeakTuBbI U
XHMHUECKHE CBOMCTBA 3HaHUS O 5 LIEJIOCTHOE MPUHUMAIOT U ymp. 4, XUMHYECKOE
METAIOB: PEaKLUH ¢ METaJUTMYECKON CBSI3U | MUPOBO33pEHHE, COXPaHAIOT y4yeOHYIO0 TeCTOBBI.e obopyzoBaHue
JUISL pa3bsCHEHUSA COOTBETCTBYIOIICE 3a1aydy, IUIaHUPYIOT 3aJlaHms,

HEMCTalllaMH, KUCJIOTaMH,
coismu. BoccTaHOBUTEIbLHBIC

CBOICTBa METAJIJIOB.

Dnekmpoxumuieckui pso

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

MECTAJIJIOB.

YPOBHIO Pa3BUTHUS

‘VYMeTh I0IIb30BaThCs HAayYKH.

DJICKTPOXUMHNYICCKUM

CBOM JICHCTBYS B
COOTBETCTBHH C
MOCTaBJICHHOHN 3aJa4eit
U YCIOBUSIMU €€




HANpsdCceHutl Memaios.
Jlabopamopnuit onoim Ne27 Th.
Bzaumooeiicmeue memannog ¢
pacmeopamu conel.

TP

Hemoncmpayuonnwiit onvim
No23TB Hsyuenue obpasyos
Memaios.

P

PAIOM HaTIPSHKCHUH
METaJIoB,
COCTaBIIATh
YpaBHCHUS
XUMHYECKHUX PEaKIThi,
XapaKTePU3YIOIIUX
CBOIMCTBA METAJLIOB,
U OOBACHATH
CBOMCTBAa METAJIJIOB
B CBETE
TIpe/ICTaBIeHNI 00

peanuzanuun
Ilo3naBaTenbHBIE:
UCTIOJIB3YIOT 3HAKOBO —
CHUMBOJIMYECKHE
cpeacTBa
KomMmyHHKaTHBHEIE:
apryMEeHTHPYIOT CBOIO
TIO3UIIUIO 1
KOOPJIMHUPYIOT €€ C
MO3ULIMY TAPTHEPOB B
COTPYIHUYECTBE

OKHUCJIUTEIIBHO- OIIPEEIAIOT CBOKO
BOCCTaHOBHUTEJILHBIX JINYHYIO TTO3UILHIO,
rporeccax. aJIEKBaTHYIO
i depeHpoBaHHYIO
CaMOOLIEHKY CBOUX
yCIIEXOB B yuebe
47.| 1llenoYHBIE METAIITBL. YMeThb @dopMHUpOBATH PeryisiTHBHbBIE: 843 PeakTuBbl 1
CoeMHEHHST MEeTOYHBIX XapaKTepu30BaTh OTBETCTBEHHOC IMIAaHUPYIOT CBOU XHUMHAYCCKOC
METAIOB IIECJIOYHBIE METAJLJIbI OTHOILIEHUE K IEUCTBUA B 0135131/1 C 3 060pyJIOBaHI/Ie
HAa OCHOBaHUU UX YYEHHUIO, IOCTAaBJICHHOU 3a1auen

Hemoncmpayuonnwiii onvim

Ne24 Bzaumooeiicmeue wenounlx
Memanios ¢ 6000ll.

TP

MOJIOJKEHUS B
NIEPUOANY ECKOHI
TabJIUIIE U CTPOCHHUS
aTOMOB, COCTaBJIATh
YPaBHEHUS PeaKLUil,
XapaKTepU3YIOLINX
CBOMCTBA IIETOYHBIX
METAJIJIOB, U
OOBSICHATL HX B
CBETE MPEACTABICHUI
00
3JIEKTPOIUTUYECKON
IACCOIHALINH U
OKHCIIUTEIBHO-
BOCCTAHOBHUTEILHBIX
Tporeccax.

TOTOBHOCTH U
CIIOCOOHOCTD K

camMo00pa3oBaHHUIO.

1 yCJIOBHSAMU €€
pELICHUs], yIUTHIBAIOT
MpaBUIIO B
IUIAHUPOBAHUY U
KOHTpOJIE criocoda
pelieHus
ITo3HaBaTesIbHBIE:
CTaBAT ¥ GOpMYIHPYIOT
LEeNU | TIPOOIeMbI
YpOKa UCIONb3YIOT
IMOUCK HEOOXOIMMON
UHPOPMALIUH IS
BBITIOTHEHUS yIE€OHBIX
3aJJaHUN C
UCIIOb30BaHNEM
yueOHOI TUTepaTypsI
KoMmyHMKaTUBHbIE:
a/IeKBaTHO UCIIONB3YIOT
peueBble CpefcTBa I
3¢ hexTHBHOTO
pemeHus

KOMM YHHKAaTHBHBIX
3a]a4d YIUTBIBAIOT
pa3Hble MHEHHS U
CTpeMsTCs K
KOOpANHALINH




Pa3IMYHBbIX HO3I/IIII/II>1 B

COTPYJHUYECTBE
48.| CBoiicTBa INETOYHO3EMETBHBIX VMeTb @dopMHUpOBATH PeryasiTHBHBIE: § 44 PeakTuBEI 1
METAIOB ¥ HX COCIMHEHMIA. XapaKTepU30BaTh 1IEJI0OCTHOE MIAHAPYIOT CBOH XUMHYECKOE
Jlemoncmpayuonnsiii onvim No25 3nmeMenThl [11A- MHUPOBO33pPEHUE, JIEWCTBUS B 013;131/1 c 5 obopynoBaHue
Bsauvoeiicmeue wé10HO3EMETbHb TPYIITBI HA COOTBETCTBYIOIIEE MOCTaBIICHHON 3aaueit
eMALIOE ¢ 6000l OCHOBAaHHUH MX COBPEMEHHOMY U YCIIOBUSIMH €€
Obpa3zyvl 6adxiCHEUUUX NPUPOOHBIX TOTIOKCHUA B YPOBHIO pa3BHTHA PCILICHIA, yIHTHIBAIOT
OureHnl MazHIA, KaATbULL. TIEPUONYECKON HayKH, U MIPABHJIO B
coe ’ TaOJUIIC U CTPOCHUS | KOMMYHHKATUBHYIO TUIAaHUPOBAHUH U
TP aTOMOB. YMeETh KOMIIETEHTHOCTh B KOHTpOJIE criocoda
COCTaBIISAITh 00IIeHUH U pelIcHUS
YpaBHCHUS PEAKIIHA, | COTPYTHUIECCTBE CO Ilo3HaBaTebHBIE:
XapaKTePU3YIOIINX B3POCIIBIMH H CTaBAT U (POPMYITUPYIOT
CBOWCTBA KQJIbIIUSI K | CBEPCTHUKAMHU. EITU ¥ TPOOIICMBI
€ro COeJIMHEHUM, 1 yYpOKa UCIONB3YIOT
OOBLICHATEL X B MOMCK HEOOXO0TUMOI
CBETE MpeACTaBIICHUIN HH(POPMALIUH TSI
00 BBITIOJTHEHHST YIE€OHBIX
3JIEKTPOJIUTUYECKOU 3aJIaHUM C
JIUCCOLIMAITUH U WCIIOJIb30BaHUEM
OKHCIIUTENHHO- y4eOHOM JHuTepaTyphbl
BOCCTaHOBUTEIIbHBIX KoMMyHuKaTHBHBIE:
mporieccax. aJICKBaTHO UCTIONB3YIOT
peueBbIe CpeicTBa s
3¢ peKTUBHOTrO
perieHus
KOMMYHHKATHBHBIX
3a/1a4 YIUTHIBAIOT
pa3HbIe MHEHUS U
CTpeMsTCA K
KOOpIMHAIINN
Ppa3NUYHBIX NO3ULIMHI B
COTPYIHUYECTBE
49.| CBoiicTBa COEIMHEHMH KaIbIIHI. 3HaTh Ka4eCTBEHHYIO | DOPMHUPOBATH PeryasTHBHbIE: 845 PeaxTusel n
XKecTKoCTh BOJIBI PECAKIHIO HA NOHBI IIEJIOCTHOC IUIAHUPYIOT CBOH XMMHUYCCKOC
Jla 60pam0publﬂ onvim No28 TB. KaJbLysl. 3HATH, YEM MHPOBO33pEHHE, IEUCTBUA B c13;131/1 C 3 060py2l0BaHI/IC
OsHaKOMICHILE CO Cooliemea u 06“yCHOBJIeHa COOTBETCTBYIOIIIEE MTOCTaBIICHHON 3a/1aucit
JKECTKOCTH BOJIBI. COBPEMEHHOMY 1 YCIIOBUSIMH €€
npespaweHUAMU KapOoHamos u VMETh Da3bICHSTE o
opoxapGonamos. p YPOBHIO pa3BUTHS pelIeHHs], YIUTHIBAIOT
.ef;laZOpamoprlﬁ onsim Ne29 cgpco6m YCTpaHEHHs | HAayKd, U TIPaBHIIO B
JKECTKOCTH BOJIBI. KOMMYHHKATHBHYIO TUTAHUPOBAHHUN 1
ThbYcmpanenue sicecmrocmu 600bl KOMIIETEHTHOCTD B KOHTPOJIE Crocoba
6 aOMaWHLDC ycioeusiax 06IIIGHI/II/I u pelieHus
COTPYIHHYECTBE CO ITo3naBaTesibHbBIE:

B3pOCJIBIMA U
CBCPCTHUKAMMU.

CTaBAT ¥ (YOPMYIHPYIOT
e ¥ TTPOOIeMBbI




YpOKa UCIIONB3YIOT
TIOMCK HEOOX0TNMOit
HHPOPMAIIH JUTS
BBITIOTHEHHST YI€OHBIX
3a/1aHui ¢
UCIIOIb30BaHNEM
y4eOHOM JTUTepaTyphI
KoMMmyHukaTHBHBIC:
aJIEKBaTHO HCTIONBb3YIOT
pedeBbIe CPeCTBA IS
3¢ peKTUBHOTO
pemieHus

KOMM YHHKATHUBHBIX
3a/1a4 yYUTHIBAIOT
pa3Hble MHEHHS U
CTpeMsITCs K

KOOpAMHAIINN
pa3IMYHbIX MO3ULIUN B
COTPYIHHUYECTBE
50.| CBOIiCTBA ATTFOMIHUS VMeThb COCTABIIATh @dopMHUpOBATH PeryisiTHBHbBIE: 8§ 46 PeakTHBbI 1
/Iemoucmpauuonnbui onvim YpPaBHCHUS 5 IIEJIOCTHOE IJIAHUPYIOT CBOU XUMHUYECKOC
No26B3aumooeiicmeue anomunis ¢ XUMHYECKUX pEeaKLUuU, | MUPOBO33PECHHUE, JEUCTBUS C 3 3 060pyJIOBaHI/Ie
6000ii. O6pazysL savicHeiluux XapaKTepH3YIOLInX COOTBETCTBYIOILIEE MIOCTaBJICHHOH 3aaueit
HDUPOOHLIX COCOUNEHUT] ATIOMUNIS o01mue CBOHCTBa COBPEMEHHOMY U YCIOBHUSIMH €€
TP AITIOMHHUS, YPOBHIO pa3BUTHSA peLIeHHUS, OLICHUBAIOT
OOBSICHATH 3TH HayKHd, U MIPaBUIBHOCTh
peaKIuy B CBeTe KOMMYHHUKaTUBHYIO BBITTOJTHEHUS ICHCTBHSA
MIpeCTaBICHUI 00 KOMIIETEHTHOCTH B [o3HaBaTeabHbIE:
OKHCITHTEIHHO- 00IIeHNH U CaMOCTOSITEIILHO
BOCCTaHOBHUTEIBHBIX | COTPYAHHUYECTBE CO BBIACISIOT U
mporeccax. CBEPCTHHKAMU B (hopMynHpyroT
Tporecce yaeOHon TI03HABATENBHYIO [END,
JIeSITeTHbHOCTH. UCTIONB3YIOT 00IIHe
TIPUEMBI peIICHHS
3a1a4
KoMMyHHKaTHBHbIE:
JIOITyCKAfOT
BO3MOXKHOCTb
Pa3TIIHBIX TOYEK
3pEHMSL, B TOM YHUCIIEC HE
COBITQ/IAOIIIX C UX
COOCTBEHHOU 1
OpUEHTHPYIOTCS Ha
MO3ULIMIO NApTHEPA B
o0IIeHNH U
B3aUMOJCHCTBUM
51.| AM]OTEpPHOCTh OKCHAA H YMeTh 10Ka3bIBaTh DopMHpOBaATh PerynsiTuBHblie: 8§ 47 PeakTuBsl n




TUAPOKCHUIA ATTFOMUHHUS. aM(pOTepHBIH LIEJIOCTHOE TUTAHUPYIOT CBOH XUMHYECKOE
Jla6opamopnuuii onvim Ne30 TB. xXapakTep MHPOBO33PCHUE, JIEACTBUS C 5 § obopynoBaHue
onyuenue 2udpoKcuda amoMunus u COCIMHECHUS, COOTBETCTBYIOIIIEE TTOCTaBJICHHOM 3a/1auei
azaumodeticmene e2o ¢ KuCiomami COCTaBIIATh COBPEMEHHOMY U YCIIOBUSIMH €€
u wenouamu. YpaBHCHUS YPOBHIO pa3BUTHS peIICHHSI, OIICHUBAIOT
TP COOTBETCTBYIOIINX | HAyKH, I MpaBHIBHOCTD
XUMHYECKHUX PEAKIMH | KOMMYHHKATUBHYIO BBITIOJTHEHHS ICHCTBHS
U OOBSCHATH X B KOMIICTEHTHOCTh B Ilo3HaBaTeabHBIE:
CBETE TPEACTABJICHUH | OOIICHUH U CaMOCTOSITEIHHO
00 COTPYJHUYECTBE CO BBIZICTISAIOT U
AJIEKTPOJINTUYCCKOH | CBEPCTHHKAMH B hopMyIHpYIOT
JICCOITHAIINY. nporiecce y4eOHo! MO3HABATENIbHYIO 11JTb,
JIeATEITLHOCTH. UCIOJIB3YIOT 00IIHe
MIPUEMBI PEIIICHUS
3a1a4
KoMMyHHUKATHBHBIE:
JIOITyCKAaIoT
BO3MOYKHOCTh
pa3m/1qm)1x TOUYCK
3peH1/151, B TOM YHUCJIC HC
COBIAIAOIINX C UX
COOCTBEHHOM U
OPHECHTUPYIOTCS Ha
MO3ULIMIO TTApTHEpa B
OOIIIEHHH U
B3aHMOJIEHCTBUN
52.| JKemneso. 3HaTh CTpOEHHE DopmMupoBaTh PerynsiTuBHbIC: 848 Jatunk
Jlemoncmpayuonnsiii onsim aToMma JKejesa, LIEJIOCTHO® anaHprmT CBOU JIaBIICHUS
Ne2706pasysi pyd scenesa. ¢busnueckue u 5 MHpPOBO33pEHHE, JIEUCTBUS C 5 5
Corcuzatiue sncenesa 6 Kuciopode u XUMHYECKHE CBOICTBA | COOTBETCTBYIOIIEE ITOCTaBJICHHOM 3ajaueii
xiope. Kesesza. YMETh 5 COBPEMEHHOMY U YCIOBHUSIMH €€
Jaéopamopnsiii onsim Ne 31 Pa3BACHATH CBOICTBA | YPOBHIO Pa3BUTHS pelIeHNs, OLCHUBAIOT
JKeJie3a B CBETe HAyKH, U TIPaBHIFHOCTD
«OKucnenue ycenesa 60 6J1a)HCHOM o N
TIpeCcTaBIeHAN 00 KOMMYHHKATHBHYIO BBINIOJIHCHUS ICHCTBUS
6030yxe» OKHUCJIUTEIbHO- KOMITETEHTHOCTh B ITo3HaBaTe/bHBIE:
BOCCTAHOBUTEIBHBIX | OOILICHUU U CaMOCTOSATEIBLHO
mporeccax u COTPYIHUYECTBE CO BBIJICIISIOT U
AIEKTPOIIUTUIECKOH | CBEPCTHHKAMH B hopmMyIHpyOT
JIACCOIHAIINN. mporiecce yueOHo TIO3HABATENFHYIO IIETh,

JCATCIIBHOCTH.

UCTIONB3YIOT 00IIHe
MPUEMBI PEIICHHS
3a1ad
KomMyHHKaTHBHBIE:
Jomyckator
BO3MOJKHOCTB
Pa3NUYHBIX TOYEK
3pEHUs], B TOM YHCIIE HE




COBIIaJaOMmMX C UX

COOCTBEHHOH.
53.| CoiicTBa COeOWHEHUI »Kejie3a: | 3HaTh CBOKMCTBa dopmMupoBaTh PerynsiTuBHblie: §49 PeakTuBEI M
OKCHJI0B, THIAPOKCHIOB U COJeEil coequnenuii Fe(ll) u | memoctHOe [TmanupytoT cBOM XHUMHYECKOE
Fe(III). Ymetn MHPOBO33pEHHUE, JICHCTBHS C obopynoBaHue
aenesa(Il u 1), COCTaBJIATh COOTBETCTBYIOIIIECE MIOCTABJICHHON 3a7jauen
Jlabopamopnwu  onvim  Ne32Th | ypapuenns COBPEMEHHOMY U YCIIOBHSIMY €€
Ilonyuenue zudporcuoos sncenesa(ll) u COOTBETCTBYIOLINX YPOBHIO pa3sBUTUA PpCILICHHUS, OIICHIUBAIOT
(M) u  esaumodeiicmeue ux c peaxiuii B cBeTe HayKH, MIPaBUILHOCTH
Kuciomamu u wenodamu. TIpe/ICTaBlIeHNI 00 KOMMYHUKATUBHYIO BBITOJIHEHHUS 1eIICTBUSA
ANEKTPOIUTHYECKOH | KOMIETEHTHOCTD B Io3HaBaTe/IbHBIE:
TP IIACCOLIMALIANA U 00LIIeHNH 1 CaMOCTOATENBHO
OKHCITUTEIBHO- COTPYIAHUYECTBE CO  BBIJICIISIOT U
BOCCTAHOBHUTENBHBIX | CBEPCTHHKAMU M (hopMynupyroT
npolreccax. B3POCIIBIMH. TM03HABATEHHYIO 11EJb,
UCTIONB3YIOT 00IINe
MPUEMBI PEIICHHs
3a/1a4
KomMyHuKaTHBHBIE:
Homnyckaror
BO3MOXKHOCTh
Ppa3JIMYHbIX TOYCK
3peHus, B TOM 4YHCIIE HE
COBIAJAIOLIMX C UX
COOCTBEHHO.
54.| Ipaxmuueckas padoma NoS. Y MeTh NPUMEHSTh PasBuBaTh yMeHUs PeryasiTuBHbIE: 850 PeakTuBbI 1
Pewenue TCOPETUYCCKHE OLICHMBAaTh OCy].uCCTBJ\I,ﬂ}OT XHUMHYCCKOC
IKCHEPUMEHMATBHBIX 3a oau 3HAHMS HA MPAKTUKE, | CHUTYAIUIO U MOLIATOBBIA KOHTPOJIb obopyoBanue
OOBSCHATH OIIEpPaTUBHO TI0 pe3yabTaTy
no meme «Qowue u HaOIOIEHUS U PHHHIMATh [o3HaBaTeabHBIE:
UHOUBUOYATIbHBIE CEOUICINEA Ppe3yabTaThI peleHne, HaXomuTh  CTpOAT peueBoe
memannoen. Th MIPOBOIUMBIX OIBITOB, | aJ€KBaTHbIC BBICKa3bIBaHNE B
TP XapaKTepU30BaTh CIIOCOOBI YCTHOM M IMCbMEHHOMN
YCIIOBHS TEUEHHS B3aUMOJIEHCTBHSA C topme
peaKuuii 10 KOHIA B | OJHOKIIACCHUKAMH KoMMyHHKaTHBHbBIE:
pacTBopax BO BpeMs YUuTHIBaIOT pa3HBIE
3JIEKTPOIIHUTOB. TIPOBEACHUS MHEHHUS B CTPEMSITCS K
MIPaKTHYECKOH KOOpAWHAIINT
paboTsL. Pa3IUIHBIX TO3UNNIT B
COTPYIHUIECTBE
55.| Iloaroroska k A O0600mmTh 3HaHUA 10 | POPMHUPOBATH PeryasiTuBHbBIC: IMTosTOpHU
Teme «MeTambn) [IEJIOCTHOE Baocsat HeoOxoquMBbIe Thb TEMY
MHPOBO33pEHHE, KOPPEKTHBEI B «Merann
COOTBETCTBYIOIIIEE JIEUCTBHE TTOCTIE €T0 BD».
COBPEMEHHOMY 3aBepIICHNS Ha OCHOBE

YPOBHIO Pa3BUTHUS
HAYKH,

€ro U ydera Xapakrepa
C/ICTTaHHBIX OLIHOOK




KOMM YHUKATUBHYIO
KOMIIETEHTHOCTH B
00LIIEeHNH 1
COTPYIHUYECTBE CO
CBEPCTHUKAMU M

KomMmyHHKaTHBHBIE:
KOHTPOJIHPYIOT
JIeMCTBUS TTapTHEPA

B3POCIBIMHU.
56.| KoHTpoubHOE TecTHpOBaHHE YMeTh ucnonb3oBath | GopMUpPOBaTH PerynsiTuBHblie: 1 [ToBTOpH
no noopasoeny «IpaKTHKYM proOpeTEHHBIC OTBETCTBCHHOE OCYIIECTBIIAIOT Tb TIO
. 3HAHUS. OTHOIIICHHE K UTOTOBBIN U YUICOHHK
10 M3YHEHUIO CBOMCTE YUEHHIO, TIOIIATOBBIA KOHTPOJIb y
NPOCTHIX BellleCTB METAJLIIOB TOTOBHOCTE I 110 Pe3yIbTATY MaTepua
HX COeHHEHMID CIIOCOOHOCTh K Ilo3naBaTenbHbIE: TJ1aBBI
CaMOpPa3BUTHIO U CTpOsT B MMMCEMEHHOM
caM000pa30BaHUIO. (opwme.
Pa3nes 5. OcHOBBI ONIBITHO-IKCIIEPUMEHTAIBLHOI U NPOEKTHOM AesiTebHOCTH (124)
57.| Texuuka  0€30MaCHOCTH  TIPH | YmeHue 1.PazButue 1 PeakTHBHI U
BBITTIOJIHCHU N CaMOCTOATCIBHBIX XapakTepu30BaTh BHyTpeHHeﬁ XHUMHUYECKOC
OIIBITOB W DKCIEPHUMEHTOB B | pacueiiruue MO3HIIUH [IKOJIbHUKA o0opynoBaHue
JOMaITHUX yC.HOBI/IﬂX )41 C | xuMHuueckue Ha ypOBHE€
WCIIONIb30BAaHUEM  OOOPYIOBAHUS | romsTHs: MOJIOXKHUTEIBHOTO
XHMHLICCKOI‘;I Ha60paT0pI/H/I. XUMUYECKUN OTHOILLICHHUSA K
3JIEMEHT, IIKOJIC, IOHUMaHUA
Kinaccudukanus HE00XOAUMOCTH
BEILECTB ydcHu,
BBIPAXCHHOTO B
npeoOiafaHuu
yuebHo-
MO3HABATENbHBIX
MOTHBOB U
MPEANOYTEHIH
COIMAJILHOTO
croco0a OLEHKHA
3HAHMWI;
2.@opmupoBaHue
BBIPAKEHHOU
YCTOWYHBOH yaeOHO-
TO3HAaBATEIHLHOU
MOTHBAIIUH YICHHS
58.| IIpakmuueckan paboma Ne9. Hcnons3oBanue 1. Opuenrauus Ha K.YV]. 1 PeaktuBbI U
Th Oopawenue co cmexnom 1a00paTOpHOro00OpyY | MOHMMaHWE IPUYMH ~ YMEHus paboTaTth B XUMHYECKOE
(ccubanue cmexkaaAHHOU JIOBAHMS U ycrexa B ydeOHoi napax. 000pyIoBaHue
mpyoKu, uzzomosneHue: CTEKJISTHHOM NOCY/BI, | NEATENbHOCTH; ILYVY .
nunemKu; KaAnuiiapoe; MIPOBEJICHUE 2. Yuebno- Ymenus Ha0II01aTh,
npocmeuwiux y3noe; HECITOXKHBIX MO3HABATEIHHBIN JIeNaTh BBIBOIBI  IIPH
npocmenuiux npuﬁopoe) SKCIIEPUMEHTOB IS HHTEPEC K HOBOMY MPOBEICHUH OMBITOB.
JIOKa3aTeNbCTBa yaeOHOMY P.YY.
BBIBUTAEMBIX MaTtepuany u YMeHne
TIPEJIITONIOKCHHUH; Croco0aM perreHus CaMOCTOSITEIEHOTO
ONMUCaHUE HOBOM YaCTHOU BEACHUS




Pe3yJIbTaTOB ATUX
pabor

3a1a4n

3KCHepI/IMeHTaHLHOI71
JACATCIBbHOCTH,
OITMChIBATh
XUMHUYCCKUEC pCaKInu,
Ha6J'IIOHaeMI)Ie B XOI€
OKCIICPUMCHTA.

59.

XUMAYECKNN aHAIIN3:

KAYeCTBEHHBIN 1
KOJIMYECTBEHHBIN

3HaHHEe OCHOB
XAMHUYECKOT O
aHagm3a

1. OpueHTanus Ha
MOHMMaHHE PUYUH
ycriexa B yueOHOM
JIeATENLHOCTH;

2. YueGHo-
MIO3HABATENIBHBIN
MHTEpEC K HOBOMY
yueOHOMY
MaTepuay u
crioco0am perieHus
HOBOI1 yacTHOH
3a/aun

K.YVI.

1. Ymenue
JIOTOBapHBaTLCS U
NPUXOINUTH K 00IIEeMY
pELIeHHIO B
COBMECTHOI
JIeATeNbHOCTH;
2.Ymenue
MPOIYKTHBHO
paszpeniath KOHQJIUKTHI
Ha OCHOBE y4eTa
HMHTEPECOB U MO3ULIUI
BCEX €ro Y4aCTHUKOB
ILYVYA.

1. ®opmupoBath
YMEHHE TIPOBOJIUTH
CpaBHEHHE U
KJ1accu(UKALHUIO TI0
3aJlaHHBIM KpUTEpPUSIM;
2.DopMHUpOBATh y
yJarmxcs
MPE/ICTABIICHUE O
HOMEHKJIIaType
HEOpraHMYEeCKUX
COEIMHEHHI.

P.YY .

1. VMeHue yuuTrIBaTh
BBIJICTICHHBIC yIUTEIIEM
OpPUEHTHPHI IEHCTBUS B
HOBOM y4eOHOM
MaTepuanie B
COTPYIHUYECTBE C
YUHUTEINIEeM;

2. YMeHue
TUTAHUPOBATh CBOH
IIEUCTBUS B
COOTBETCTBHH C
MOCTaBJIEHHON
3ajauell 1 yCIOBUSIMH
ee peanu3anum.

PeakTHBEI B
XUMHUYECKOE
obopymoBaHue

60.

Teopetuueckue

OCHOBEI

OIIBITHO-OKCIICPUMCHTAJIbH on u
HpOCKTHOﬁ ACATCIIbHOCTH.

VMenue 00bsACHATD
3aKOHOMCEPHOCTH
W3MCHCHUS CBOICTB
BCIICCTB , 3HAHUC

1.Pa3Butue
BHYTpEHHEHN
MO3ULINY IIKOIbHUKA
HA ypOBHE

K.YVY]I.

1. Ymenue:

* CTPOUTH TOHATHEIC
JUTs TTapTHEpa

PeakTuBEI B
XHAMHYECKOE
obopymoBaHue




OCHOB TIOJIOKUTEIBHOTO BBICKA3bIBaHMS,
SKCIEPUMEHTAILHON | OTHOLIEHMS K YUUTBHIBAIOIINE, YTO
U TIPOEKTHOU LIKOJIE, TOHUMAHUS HapTHEp 3HAET U BUJUT,
JeSITENbHOCTU HE00X0ANMOCTH a 4To HET;
yUYeHuUs, * 3371aBaTh BONPOCHI;
BBIPaXXEHHOTO B * KOHTPOJIUPOBATh
npeobiataHuu JIeMCTBUS apTHEpA.
y4eOHO- I.YVY/].
MIO3HABATENIBHBIX YMenue:
MOTHBOB U * OCYILECTBIIATh aHAJIN3
MPEANOYTEHNH 00BEKTOB C
COLMAJIBHOT O BBIJIEJIEHHEM
crioco0a OIEHKU CYIIECTBEHHBIX U
3HAaHUH; HECYILECTBEHHBIX
2.dopMupoBaHue MIPU3HAKOB;
BBIPaKEHHON * OCYILECTBIISATh CUHTE3
YCTOWYHMBOM yueOHO-  KaK COCTaBIIEHHE
[I03HABATEIIbHOM LIEJIOTO U3 YacTeu.
MotuBaiyu yueus.  P.YVY/L,
Ymenus:
1.OcymiecTBIsITh
WTOTOBBIN 1
MOIIArOBBIN KOHTPOIIb
TI0 pe3yIbTaTy;
2. AlekBaTHO
BOCIIPUHHUMAThH OIICHKY
YUUTENS;
3. Paznuuath criocod u
pe3yNbTaT NEUCTBUS
61. | Beibop TemsI mpoekra. VMenue Pa3BuBath K.YVY]I.
HJ‘IaHI/IpOBaHI/Ie JCATCIIBHOCTH. IJIAaHUPOBATh CITIOCOOHOCTB K 1. Ymenue
COOCTBEHHYIO CaMOOLIEHKE Ha JIOrOBapUBaTHCSA U
SKCHEPUMEHTAIBHYI0 | OCHOBE KPUTEPHS MPUXOIUTH K 00IIEMY
JeSITebHOCTS , YCTICITHOCTH pEIIECHHIO B
YMEHHUE BBIABHUTATh yaeOHOI COBMECTHOI
TUIIOTE3bI, CTABUTH JeATEeIbHOCTU JEATECIBbHOCTH,
MPOEKTHBIE 3a/a4H. 2.YMmenue
MIPOIYKTHBHO

paspemats KOHQIUKTHI
Ha OCHOBE ydeTra
MHTEPECOB U MO3ULIMH
BCEX €0 YIaCTHHKOB
ILYVY/.

1. YMeHue npoBOJUTh
CpaBHEHHE U
KIIaCCU(UKAIIHIO 110
3aJITaHHBIM KPUTEPHSIM;
2. @opMHpOBaTh Y
YUaIIHXCs
MPECTABIICHHUE O




HOMEHKJIAType
HEOPTaHHYICCKUX
COETMHEHUH

P.YV.

1. YMeHHUE YUUTHIBATh
BEIJICIICHHBIC YUUTEIICM
OPUCHTHUPHI JCHCTBUS B
HOBOM y4eOHOM
MaTepuale B
COTPYIHUYECTRBE C
YUHUTEIIEM;

2. YMmenune
TUTAHUPOBATh CBOU
NIENCTBUS B
COOTBETCTBHUH C
MOCTaBJICHHOM 3aaueii
U YCIIOBHSIMH €€

peanu3anuu.
62. | IlogroroBka HpoeKTa.C60p YMenue 1.Pa3Butne K.YVY]I. PeakTuBbl 1
nHbopMaIu o JIAaHHOW | MIaHMPOBATH BHYTPEHHEH 1. Ymenue: XUMHUYECKOE
teme.MonenupoBanue COOCTBEHHYIO MO3MIIUH IIKONbHUKA ~ * CTPOUTH MOHATHBIC obopynoBaHue
MPOEKTHOU NIEATENBHOCTH. JKCIIEPUMEHTAJIbHYK) | HAa CaMOCTOSTENIbHOE — AJIA IIapTHEpa
JIESITENILHOCTb MPOEKTHUPOBAHKE BBICKa3bIBaHU,
YMEHHE BBIBUIATH yueOHOIt YUUTBIBAIOLIUE, YTO
THUIIOTE3bI, CTABUTH ACATCIIbHOCTH NapTHEP 3HACT U BUIUT,
IIPOEKTHBIE 3aa4H, 2.®opmupoBaHue a 4TO HET;
cobupaTthb BBIPAKEHHOU * 3a/1aBaTh BOIIPOCHI;
uHdopmanuio u3 YCTOWYMBOH yueOHO-  * KOHTPOJIHMPOBATh
pa3au4HBIX MI03HABATEIIbHON JeWCTBUSL TIAPTHEPA.
HCTOYHUKOB, MOTHBALIAK YIEHHUS ILYVY].
AHAJIU3UPOBATh, YMenue:
MOZAEIUPOBAThH * OCYLLIECTBJISTh AHAJIN3
IKCIIEPUMEHT 0OBEKTOB C

BBIZIEJIEHHEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB,;

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

YMenns:
1.OcymmecTBIsITH
HWTOTOBBIN K
TIOIIATOBEIA KOHTPOITb
TI0 pe3yIbTaTYy;

2. AlekBaTHO
BOCIIPHHAMATH OICHKY
YUUTES;

3. Paznmuats criocod u




pe3ynbTatT NEeHCTBUS

63.

Brinonnenue y4eOHBIX
MIPOEKTOB, OIBITHO-
9KCIIEPUMEHTAIBHBIX paboT.
IlpakTnyeckne padoTBI MO
TeMaM MPOEKTOB YUYAIIUXCH

Wcnons3oBanue
1a00paTopHOr0000py
JIOBaHUS 1
CTEKJITHHOH TIOCY/IFI,
MIPOBEICHUE
SKCICPUMEHTOB IS
JTIOKa3aTeNNbCTBA
BBIJIBUTaEMBIX
TIPEATOIOKEHUIH;
onucaHue
Pe3yIBTaTOB 3TUX
pabot

K.YVYI.

1. YMmeHue
JIOTOBapHBaTLCS U
MPUXOINTH K 00IIEeMy
PpeIIeHHIO B
COBMECTHOI
JIeATeNbHOCTH;
2.YmenHue
MPOIYKTHBHO
pa3pemniath KOHQJIAKTHI
Ha OCHOBE y4eTa
MHTEPECOB M NO3UIINIT
BCEX €ro Y4aCTHUKOB
ILYVY .

1. ®opmupoBatb
YMEHHE TIPOBOJIUTH
CpaBHEHHE U
KJaccu(UKAIHIO 110
3aJJaHHBIM KPUTEPUSIM;
2.DopMHupoBaTh y
yUaInmxcs
MpEeICTaBICHUE O
HOMEHKJIaType
HEOPTraHMYECKUX
COEJIMHEHUI.

P.YVY/.

1. YMenue yuuTeIBaTh
BbIJICIICHHBIE YUUTETIeM
OpPUEHTHUPHI IEHCTBUS B
HOBOM y4eOHOM
MaTepHaie B
COTPYIHHUYECTBE C
YUUTeIeM;

2. YMmenue
TUTAHUPOBATH CBOU
IEUCTBUS B
COOTBETCTBHH C
MOCTaBJIEHHOU
3a7a4uei U yCIOBUSIMU
ee pea3alim.

PeakTHBEI B
XUMHYECKOE
obopymoBaHue

64.

[ToaroroBka y4eOHBIX MPOEKTOB
K 3alluTe

PaszBuBath
CIIOCOOHOCTD K
CaMOOILIEHKE Ha
OCHOBE KpPHUTEpPHS
YCTICITHOCTH
y4ueOHOM
NEITENBLHOCTH

K.YVY]I.

1.YMmenue
UCIIONIE30BaTh PEUb IS
PETYISINHI CBOETO
JICHCTBHS;
2.AexBaTHO
HCTIONTE30BATh PEYCBEIC
CpeACTBa IS PEIICHUS




Pa3TUIHBIX
KOMMYHHKATHBHBIX
3a/1a4, CTPOUTH
MOHOJIOTHYECKOE
BBICKA3LIBAHUE, BIAIETh
JIMAJIOrHYECKON
¢hopmoii peun

P.YVY/.

VMmeHue
CaMOCTOSTENHHO
aJIEKBaTHO OI[EHHUBATh
MPAaBHJILHOCTh
BBITIOJIHEHMS JICHCTBHS
¥ BHOCHUTE
HEO0OXOJUMEIE
KOPPEKTHBHI B
HCITOJIHEHHE KaK I10
XOJly €ro peanu3alyy,
TaK ¥ B KOHIIE
JIeCTBUS.

LYY/,

‘YMeHue: ocylecTBIsATh
CpaBHEHHE U
KJ1accu(pUKALUIO,
BBIOMpas KPUTEPUU IS
YKa3aHHBIX JJOTHYECKUX
olepauuii;

CTPOUTH JIOTHYECKOE

paccyxjaeHue
65. | IIpomexxyTouHas arrecTanus. YMeHue oBaageHus YMeHue OLeHNTh K.YVYI.
3amuTa IpoeKTOB CBOM y4eOHbIE 1.Ymenne

HABBIKAMHU KOHTPOJIA
M OLIEHKH CBOEH
JIEITEIBLHOCTH,
YMEHHUE TPEeIBUACT
BO3MOJKHBIE
TOCJIENCTBUS CBOUX
NeNCTBUN

JOCTHXKCHUA

UCIIONIb30BaTh PeUb IS
PeTyISIII CBOETO
eHACTBHS, 2.
AnekBaTHO
HCIIONIb30BaTh PEUCBhIC
CpeACTBa ISl PEIICHUS
Pa3TUIHBIX
KOMMYHHKATHBHBIX
3a/1a4, CTPOUTH
MOHOJIOTHYECKOE
BBICKa3bIBAHUE, BJIAJIETh
JUAIOTHYECKON
¢hopmoii peun

P.YVY/.

YMenune
CaMOCTOSITEIILHO
aJIEKBATHO OLIEHUBATh
TIPaBHILHOCTh




BBITIOJTHEHHUST JICUCTBUS
Y BHOCHTD
HEOOXOTUMBIC
KOPPEKTHBEI B
HCIIOJIHEHHE KaK 110
XOJy €T0 peaTu3alliiH,
TaK ¥ B KOHIIE
JIeHCTBUSL.

LYV /.

‘YMeHue: ocylecTBIsATh
CpaBHEHHE U
KJIaCCU(HUKAIIHIO,
BBIOMpast KPUTEPHH JIJIsI
YKa3aHHBIX JIOTHUECKHX

oreparuii;
CTPOHUTH JIOTHUECKOE
paccyxkicHue
66.| [longroroBka k I'MA: pemienue VMeHue oBlaeHUs VMeHue OLeHUTh K.YVI. PeakTuBbl U
NPaKTHUKO-OPHUCHTHPOBAHHBIX HaBBIKAMH KOHTPOJIS | CBOU y4ueOHBIE YMeHue XHUMHUYECKOE
3a21aHI/II7[ U OLICHKH CBOEH JOCTUXKEHUS CaMOCTOSTEIIbHO 060pyJIOBaHI/Ie
JACATCIIBHOCTH, OpFaHI/ISOBI)IBaTI)
yMEeHHE TIPeIBUIETh y4eOHOe JieiicTBHE.
BO3MOYKHBIE ILYVY .
MOCJICJICTBHUS CBOUX VYmenue
JCUCTBUI peoOpa3oBbIBAThH
uHpopmanuo 3
OJIHOT'O BUJIA B IPYrOM.
P.YV].
‘YMeHHe cOCTaBIsATh
TUTaH PEIIeHUs
poOIeMbI
67.| llogroroBka k I'MA: pemienue YMeHue OBIaieHus YMeHHe OLeHUTD K.YV/I. PeakTuBbl U
IIPaKTUKO-OPUEHTUPOBAHHBIX HaBBIKAMHU KOHTPOJISL | CBOM yueOHBbIE YMmenue XMMHUYECKOE
3aJaHui M OLICHKH CBOEH JTOCTHKEHMSI CaMOCTOSTEIBHO obopymoBaHue
JIeATEILHOCTH, OpPTaHU30BHIBATh
YMEHHUE TPEeIBUACT yueOHOe JIeiicTBHeE.
BO3MOXXHBIE ILYY.
MOCJIEACTBUSA CBOUX YMenune
JeUCTBUI peoOpa3oBEIBATH
WHPOPMAIIIIO 3
OJIHOTO BU/IA B IPYTOM.
P.YVY.
‘YMeHHe cOCTaBIsATh
TUTaH PEIIeHUs
poOIeMBI
68.| O060OImIenre, cucTeMaTH3aIU U 1. 3akpennenue 1. YMenue K.YYI. Pabora c
KOPPEKIIUS 3HAHUM yJaIuxcst 3HAHHUU ¥ PACUETHBIX | OPHEHTHPOBATHCS VYmenue TeCTaMu
TecTOBbI KOHTPOJIb. HABBIKOB Y4-CsI. Ha TIOHUMaHHe CaMOCTOSITEIIEHO (MHIUBHT
2. YMeHHe pemaTh MIPUYHH ycIieXa B OpTaHU30BHIBATH yalbHbBIC
TUTIOBBIC TIPUMEPHI yaeOHOI yaebHOe 3aJIaHMs)




KOHTPOJIBHOU
paGoTEL.

JACATCIIBHOCTH

B3aUMOJICHCTBUE B
rpyrmre

ILYVY .

VYMmenue:

* OCYIIECTBIIATH aHAIN3
00BEKTOB C
BBIJICTIEHHEM
CYIICCTBEHHBIX U
HECYIIECTBCHHBIX
TIPU3HAKOB;

* OCYILIECTBIIATH CHHTE3
KakK COCTaBJIEHHE
LIEJIOr0 U3 YacTel.
P.YV].

VMmenus:
1.Ocy1iecTBasATh
HWTOTOBLIH K
MOIIATOBBIN KOHTPOJIb
TI0 Pe3yJIbTATY;

2. AnexkBaTHO
BOCHpI/IHI/IMaTI) OI_ICHKy
YUHTEIST;

3. Paznuuars crocob u
pe3ysbTaT ACUCTBUS




