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TOUKA \ POCTA

PABOYAS ITPOT'PAMMA

BHEYPOUHOU AeATEJIbHOCTH «JKCNEPUMEHTAIbHAS XUMHUSA 8-9»
a7 8 - 9 KJIacCoB € MCNOJIL30BaHNeM 000pya0oBaHusi HeHTpa «Touka pocTa»

Cpok peanuzayuu npozpammel - 1 ron
TI'pynna yuawuxca 8- 9 xnaccol
Ilpozpamma paccuumana - Ha 5 9acos B Henenmo, 3aron 170 gacos

2024-2025 .



PABOYAS ITPOI'PAMMA

JAOMOJHUTEIbHOI0 00pa3oBaHusl «IKCIEPUMEHTAJbHAA XUMUA 8-9»
1781 8-9 KJ1accoB ¢ UCNOJIb30BaHNEeM 000pyaoBaHus HeHTpa «Touka pocTa»

Ha 6a3e nentpa «Touka pocta» obecrieunBaeTcs peannsanus 00pa3oBaTeIbHbIX IPOrPaMM €CTECTBEHHO-HAYYHON U TEXHOJIOIMUYECKON HaIllPaBJICHHOCTEH,
pa3pabOTaHHBIX B COOTBETCTBUH C TPEOOBAHUSIMU 3aKOHO/ATENLCTBA B chepe 00pa3oBaHus U ¢ y4ETOM pekoMeHaaui PenepaabHOro onepaTopa yueOHOro
npeamera «XuMHUs».

Pa6ouasn nporpamMma coCcraBjJ€Ha Ha OCHOBE CJICAYIOIHUX NOKYMEHTOB:

o ODyHIAMEHTAILHOTO fJipa COJAEpXaHUsi 00IIero oOpa3oBaHHs U B COOTBETCTBUHM C [ OCYyIapCTBEHHBIM CTaHIAPTOM OOIIETO
obpasoBanus (mpuka3 MuHucTepcTBa 00pa3oBanus u Hayku Poccuiickoit @eneparmu ot 17.12.2010 1. Ne 1897).

e Pabounx nporpamm. [Ipeamernas nunus yueOnukoB [ .E.Pymsutuca, @.I'.®enpamana. 8-9 kiaccel: mocobue uisi yduTelen
ob1eoOpazoBarenbHbIX opranu3anuii /H.H. ["apa. — 2 u3zn., non. — Mocksa: [Ipocsemienue, 2013 1.

e ®epaepanbHblil 3aKk0H «O0 ob6pazoBanuu B Poccuiickoit @eaepaunm» Ne273-D3 ot 29 nekabps 2012.

e [IpumepHOii mporpamMmbl OCHOBHOTO OOIIEro oOpa3oBaHuA MO XUMUU I 8-9 kiaccoB, momyiieHHas —JlemaprameHTOM
00pa3oBaTeNbHBIX MIPOrpaMM U CTaHAapTOB ob1ero oopazosanuss MO PO.

o @ejepallbHOTO TIEPEYHS YYEOHHUKOB, PEKOMEHIOBAaHHOTO (JOMyIIeHHOT0) MUHHCTEpCTBOM o0O0Opa3oBaHus W Hayku PO k
MCTIOJIb30BaHUIO B 00pa30BaTeIbHOM TpoIiecce B 001eo0pa3oBaTenbHbIX yupexaeHusx Ha 2022-2023 y4ueOnsblii ro.

e TpeboBaHuii K pe3yibTaTaM OCHOBHOTO OOIIEro oOpa3oBaHUs, TMPEJICTABICHHBIX B (eAepaibHOM TOCYJIapCTBEHHOM
0o0pa3oBaTeNbHOM CTaHJapTe OOIIero 0Opa3oBaHUS BTOPOTO TMOKOJIEHHS. B HeW Takke y4UTHIBAIOTCS WJICU Pa3BUTHS U
dhopMUpOBaHUS YHUBEPCAIbHBIX YUCOHBIX NEHCTBUH IS OCHOBHOTO 00IIIero oOpa3oBaHusl.

e MeToaUuecKuX PEKOMEHIAMi MHUHHCTEpCTBA MpocBemeHus Poccuiickoit ®denepanun mno «Peanmsamum 00pa3oBaTeIbHBIX
POrpaMM €CTECTBEHHOHAYYHON M TEXHOJIOTMYECKON HAMpaBJIICHHOCTEH MO XMMHUHU C UCIOJIb30BaHUEM O0OPYJIOBaHUs IEHTpa
«Touka pocta» (yTBepkaeHbI pacnopsbkeHrneM MuHucTepceTBa npocseiienust Poccutiickoit @eaeparuu ot 12 saBaps 2021 r.Ne P-
6).

e OcHoBHolt o0pazoBaTeaprHOM TporpaMMbl MBOY «COIII Ne4 ¢. Hoxait —FOp1» Ha 2022-2023 yueOHbIi To/1.

o [lonoxkeHus 0 CTPYKTYpE, MOPSIKE pa3padOTKU U yTBepKIeHuH padouux nporpamm no ®I'OC, [Ipunoxenue Ne k mpukazy MbOY
COL Ne 4 c. Hoxait —FOp1», yuebnoro miana MBOY «COII Ne 4y na 2022-2023 y4yeOHblii roa.



Y4eOHO-MeTOAMYECKOE O0ecTiedYeHHe Kypca XUMHUHU OCHOBHOM 00111€00pa30BaTeIbHON HIKOJIbI

1. Pymsutuc I'. E. Xumus. 9 knacc. ®I'OC: yued. s obmeobpaszosar. yupexaenuii / I'. E. Pymsutuc, ®@. I'. ®enpaman. — M.:

[Ipocsemenue, 2019.
2. Xumus: 9 KIL.: 3JIEKTPOHHOE MPUJIOKEHUE K YUCOHUKY.
3. I'apa H. H. Xumus. Pa6oune nporpammel. [IpenmeTtHas nmunus yueonukoB I'. E. Pymsurtuca, ®@. I'. denpamana. 8—9 kmaccor / H.
H. I'apa. — M..: I[IpocBemenue.
4. T'abpyceBaH. U. Xumus: pabouas terpaas: 9 k. / H. W. I'abpyceBa. — M.: [IpocBenienue.
5. 'apa H. H. Xumus: 3agaunuk ¢ «nomomaukoM»: 8—9 ki1. / H. H. I'apa, H. . T'aGpyceBa. — M.: IIpocBernienue.
6. Pagenkuit A. M. Xumust: nuaaktuueckuit Mmarepuait: 8—9 ki. / A. M. Papenkuii. — M.: IIpocBemienue.
7. 'apa H. H. Xumus. Ypoku: 9 xi. / H. H. I'apa. — M.: IIpocBenienue.
8. bopoBckux T.A. Tectsl mo xumun. A3oT u pocdop. Yriepon u kpemuuit. Metamnsl.9 kinace: k yueOnuky I'. E. Pynsurtuca, @. I
@enbamana «Xumusd. 9 kimacen. PI'OC (k HoBomy yueOHUKY) — M.: U3narenscTBO «OK3amen», 2017. — 111c. (Cepus «YuebHo-
METOJUYECKUI KOMILJICKTY).
9. bopoBckux T.A. Tectbl mo xumuu. Knaccudukanuss XUMUYECKUX peakiuil. XUMHUYECKHME PEAKIUMU B BOJHBIX PAacTBOpaXx.
I"anorensl. Kucnopon u cepa. 9 knacc: k yuebnuky I'. E. Pymsutuca, ®@. I'. @enpamana «Xumus. 9 knacey. ®I'OC (k HOBOMy
yueOHuKy) — M.: U3narenbcTBO «Ok3amen», 2017. — 109 c. (Cepust «Y4eOHO-METOIUUECKUN KOMILICKT).
10. ITepedyenb nHPpoOBBIX HHPOPMALIMOHHBIX pecypcoB MHTepHeTa:

Hepeqeﬂb AOCTYINHBIX HCTOYHUKOB I/IH(l)OpMaIIHH
B pasaciic NpeacTaBJICH CIIMCOK KHUI' 1 CCBIJIOK Ha CaﬁTBI, B KOTOPbIX boinee HO,Z[pO6HO OCBCHICHLI PA3JIMYHBIC ACIICKThI paCCMAaTPHUBACMbIX

BOITPOCOB. Hx MOxHO PEKOMCHAOBATH KaK YYUTEII0, TaK U O6y‘IaeMBIM, IMPOABUBIINM HHTEPEC K H3yqaeMOﬁ TEMCE.

1.
2.
3.
4.
5
6.
7.
8.
9.
10.
11.

12.

BacwuiseB B.I1., Mopo3zosa P.I1., Kouepruna JI. A.Ilpaktukym no ananutudeckoil xumun: Yue0. mocobue ais By30B.— M.: Xumus, 2000.— 328 c.
I'pocce D., BaiicmanTtens X. Xumust 11st m0003HaTenbHBIX. OCHOBBI XUMUU M 3aHUMaTenbHbIe onbIThLI JIP.1974.11ep.c Hem.— JI.: Xumus, 1979.— 392
C.

Heprronsi B. @.Mup Boasr.— JI.: Henpa, 1979.— 254 c.

Kunun J{. M. O0mas xumus. [Ipaktukym L-mukpo. PykoBonctBo aist cryaentos.— M.: MY, 2006.— 322c.

Ucnons3zoBanne mudgpoBbIX 1abopaTtopuii mpu o0yueHnu XumMun B cpenneit mkosue/ becranos I1. Y. Jlopodeer M.B., XKunun J[.M., 3umuna A..,
OpxexoBckuii [T.A.— M.: BUHOM. JlaGoparopus 3Hanuii, 2014.— 229 c.

Kpucrannsl. Kpucramiorunparsi: Metoauueckue ykazanus K 1aboparopabiM paboram. Mudraxosa H.ILI., [Tetpoa T.H., Paxmarynnuna 1. ®.—
Kazanb: Kazan. roc. rexnon.yn-t., 2006.— 24 c.

Jleerncon M.A.100 BonpocoB 1 OTBETOB IO XUMUU: MaTtepHaibl sl IKOJIbHBIX pedepaToB, (aKkyIbTaTUBHBIX 3aHITUNA U CEMHUHApPOB: YueOHOe
nocobue.— M.: «M3narensctBo ACT»: «M3marenscTBOo AcTpenby, 2002.— 347 c.

Jleencon U. A. Xumuueckue peaknuu: TermoBoit addekr, paBHoBecue, ckopoctb.— M.: OO0 «M3narenscTtBo Actpens, 2002.— 192 c.

Jlypse 1O. 1O. CnpaBounuk no ananutuyeckoit xumun.— M.: Xumus, 1971.— C.71—89.

Hazaposa T.C., ['pabeukuii A.A., JlaBpoa B. H. Xumundeckuii sxciepument B mkosne.— M.: IIpocsenienune, 1987.—240 c.

Heopranunueckas xumus: B 3 1./ Ilog pex. 0. 1. TpetbsikoBa.T.1: ®usuko-xuMudeckue OCHOBBI HEOPraHUUECKON XUMUU: YUEOHUK AJIS CTY/. BBICIIL.
yue0. 3aBenenuit/M. E.Tamm, 0. JI. TpetbsikoB.— M.: U3natensckuii nenTp «Axagemus», 2004.—240 c.

[TerpsinoB U. B. Camoe HeoObIKHOBEHHOE BemiecTBO B mupe.— M.: [lemaroruka, 1976.— 96 c.



13. Crpensaukona JI. H. 13 vero Bcé cnenano? Pacckassl o BemiectBe.— M.: Sy3a-nipecc.2011.— 208 c.

14. CycnennukoBa B.M, Kucenera E. K. PykoBoaCTBO 110 TPUTOTOBICHUIO TUTPOBAHHBIX pacTBOpoB.— JI.: Xumus, 1967.— 139 c.

15. ®apaneit M. Ucropus ceeun: Ilep.c anrn./Ilox pen.b. B. Hopoxunosa.— M.: Hayka. ' maBHas pegakiust Gpu3nKo-MaTeMaTHIECKOM
nutepatypsl, 1980.— 128 c., nin.— (bubanoreuka «KBaHT»)

16. Xomuenko I'.I1., CeBacthsinoBa K. 1. OkucnuTenbHO-BOCCTaHOBUTENNBHBIE peakiiuu.— M.: [IpocBemenue, 1989.— 141 c.

17. Dunmknonenus mis aerein. T.17. Xumus / I'nas.pen.B. A.Bonoaun, Ben.Hayu.pen.U.Jleeacon.— M.: ABanra +, 2003.— 640 c.

18. Dprumo JI.Boxa: kaura o caMmoM BayKHOM BemiecTBe B mupe: nep.c ¢pun.—M.: Kommac ['ma, 2019.— 153 c.

19. YeptrkoB U.H., Xyxon I1. H. Xumudeckuii S5KCIEPUMEHT ¢ MaJILIMH KOJIHYecTBaMH peakTuBoB. M.: [IpocBemenue, 1989.— 191 c.

20. Caiitr MI'Y. IIporpamMmMa Kypca XUMHHU JJIs1 ydanuxcsi 8—9 kiiaccoB 00111e00pa30BaTeIbHOM IIKOIIBI.
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

21. Caiit ®UIIN. OTKpHITHIN OaHK 3aJaHUN A1 POPMUPOBAHUS €CTECTBEHHO-HAYYHON TPAMOTHOCTH.
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

22. Caiit Enunas xoymekuus upoBhIX 00pa30BaTEIbHBIX PECYPCOB.
http://school-collection.edu.ru/catalog.

23. Caiit ®enepanbHblii HEHTP HHOOPMAITHOHHO-00Pa30BaTEIbHBIX PECYPCOB.
http://fcior.edu.ru/

Oobecnieyenune yyamuxces:
1. Pyosumuc I'.E. , @envoman @.I". Xumus. 9 kiacc. DI'OC: yueOHuK 1151 00111€00pa30BaTENbHBIX YUPEKICHUMN -M.;
[Ipocsemenune, 2017-2019 rr.
2. T'apa H.H. Xumusi: 3agauauk ¢ «momortaukom»: 8-9 kimaccel / H.H. I'apa. — M.: [IpocBemenue.
3. bubnuoreka Hay4HO- TOMYJISPHBIX U3AHUHN IS TOTYUYEHUS JOTOTHUTENBHON HH(OPMAITUH TI0 TIPeAMETY (B KaOUHETE XUMUU
U B IIKOJIbHOW OMOIMOTEKE).
4. DieKTpOHHBIC 00Pa30BaTEIbHBIC PECYPCHI.

[TpodunbHblii KOMILIEKT 000pymoBaHus meHTpa «Touka pocTtay obOecrneunBaeT 3PGHEKTUBHOE JOCTHUNKEHHUE 00pa30BaTEIbHBIX
pe3yNbTaTOB OO0YYAIOIKUMHUCS MO MPOrpaMmaM €CTECTBEHHO-HAYYHOW HANpaBI€HHOCTH, BO3MOXKHOCTh YIIIYyOJNEHHOTO H3y4EHHS
OTJICTBHBIX MPEAMETOB, B TOM 4HCIe I (HOPMHUPOBAHUS M300PETATEIIBCKOTO, KPEATHBHOTO, KPUTHUYECKOTO MBITIUICHHS, PAa3BUTHS
(YHKITMOHATBLHON TPaMOTHOCTH Y 00YYaIOIIMXCsl, B TOM YHUCJI€ €CTECTBEHHO-HAYYHON U MaTeMaTHYECKOM.

DKCIEPUMEHT SIBIIICTCS MCTOYHUKOM 3HAHMHA M KPUTEPUEM MX MCTHHHOCTH B Hayke. KOHIENIMS COBpEMEHHOTO 00pa3oBaHUS
MOpa3yMeBaeT, YTO B Y4COHOM JKCIIEPUMEHTE BEAYIIYIO POJIb IOJDKEH 3aHATh CAMOCTOSITEIBHBIN UCCIIEIOBATEIbCKUN YUCHUYECKUMA
AKCTIIEPUMEHT.

CoBpeMeHHbIE HKCIIEPUMEHTATIBLHBIE KCCICOBAHUS 0 XUMHUHU YK€ TPYAHO MPEACTaBUThL O€3 HCIOJIb30BaHUS HE TOJBKO
aHAJIOTOBBIX, HO W MU(PPOBHIX U3MEPUTENHHBIX TPHOOPOB. B ®@enepansuom ['ocynapctBennom ObpazoBarensHom Crannapte (OI'OC)
MPOIHMCAHO, YTO OJTHUM U3 YHUBEPCATBHBIX YU€OHBIX JEHCTBUIA, TPUOOPETAEMBIX YUAITUMUCS, JOJIKHO CTaTh YMEHUE
«TPOBEJICHUSI OTBITOB, MPOCTHIX SKCIEPUMEHTAIBHBIX HCCIEIOBAaHUM, MPSMBIX W KOCBEHHBIX H3MEPEHHH C WCIOJIb30BAaHUEM



AHAJIOTOBBIX U MTU(PPOBBIX H3MEPUTEITHHBIX TPUOOPOBY.

VY4eOHbBIN SKCIIEPUMEHT 110 XUMUHU, TIPOBOAMMBINA HA TPATUIITMOHHOM 000pYI0BaHUH, 0€3 TPUMEHEHUS ITU(PPOBBIX JTa00paTOPHIA,
HE MOXET MO3BOJIUTH B TIOJIHOW MEPE PELIUTh BCE 3a/la4yi B COBPEMEHHOM IIKOJIE. DTO CBA3AHO C PSIIOM MPUYHUH:

* TPATUIMOHHOE IIKOJBbHOE 000PYI0BaHUE M3-32 OTPAHUUYCHHUS TEXHUYECCKUX BO3MOKHOCTEH HE MO3BOJISICT MPOBOJUTH MHOTHE

KOJIMYECTBEHHBIE HCCIIEIOBAHUS;

* ITTUTENBHOCTD MPOBEACHUS XUMHUECKUX UCCIEAOBAaHUI HE BCETIa COTIACYETCS C ITTMTEIbHOCTHIO YUEOHBIX 3aHATHI;

* BO3MOXKHOCTb ITPOBEICHHSI MHOTUX HCCIICIOBAaHUN OTpaHUYMBACTCS TPeOOBAHUSIMU TEXHUKHU O€30MTaCHOCTH U JIp.

[HudpoBas naGopaTopusi MOJHOCTHIO MEHSET METOJIUKY U COJIEp)KaHHE SKCIEPUMEHTAILHON JIeATeIbHOCTH M pElIaeT
BbIIICTIEpEYUCIICHHbIE MPo0sieMbl. [IIUpOKUI CHEKTp NaTYMKOB IMO3BOJIAECT YYallMMCS 3HAKOMHUTBCS C MapaMmMeTpaMu XHMHUYECKOIO
HKCIIEPUMEHTA HE TOJHKO Ha KAYECTBEHHOM, HO M Ha KOoJm4ecTBeHHOM ypoBHe. L{udposast mabopaTopus mo3BOJSET BECTH ATUTEIbHBINA
AKCIIEPUMEHT JIa’K€ B OTCYTCTBUE IKCIIEPUMEHTATOPA, & HACTOTA UX U3MEPEHUI
HETIOJBJIACTHA YEJIOBEYECKOMY BOCHIPHSATHIO.

B npouecce dhopmupoBaHus SKCIIEPUMEHTAIBHBIX YMEHHUIN YUEHHK 00y4YaeTcsl MpeAcTaBiIsiTh UHPOPMAIKIO 00 UCCIICIOBAaHUH B
YEeTBIPEX BUAAX:

* B BepOAIbHOM: OITUCHIBATH IKCIIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOENb SKCIIEPUMEHTA, PUKCUPOBATH BHUMAHUE HA U3MEPSIEMBIX

BEJIMYMHAX, TCPMHUHOJIOTHH;

* B TaOJIMYHOM: 3alOJIHATH TAOJMIIBI JAHHBIX, JIEKAIIUX B OCHOBE MOCTPOEHHUS rpadukoB (MPH 3TOM y yYalluXcsi BOZHUKAET

MEPBUYHOE MPEACTaBICHUE O MaclTabax BEITUYNH);

* B rpauecKoM: CTPOUTH T'pa@UKU MO TAOJIUYHBIM JAHHBIM, YTO Na€T BO3MOXKHOCThH NEPeXoJa K BBIIBMIKEHHUIO THIIOTE3 O

XapakTepe 3aBUCUMOCTU MEXAY BEIMYMHAMH (IIPU 3TOM YUYWTENb MOKa3bIBAET MPEUMYILIECTBO B BU3yalIU3alMU 3aBUCUMOCTEN

MEK]ly BETMYMHAMHU, HATJIITHOCTh © MHOTOMEPHOCTB);

* B BUJIC MATEMaTUYECKUX YPaBHEHUMN: JaBaTh MaTEeMaTUUECKOE OMMCAaHUE B3aUMOCBSI3U BEJIMYMH, MaTeMaTHYECKOe 00001IeH e,

[lepexo OT Kaxa0ro 3Tara npeacTaBieHuss HHPOpMaAIIMK 3aHUMAET JOBOJBHO OOJBIION MPOMEKYTOK BpeMeHH. B 7—8 kimaccax
ATOT MPOLIECC HEOOXOMM, HO B CTApIIMX KJaccax MOKHO ObUIO Obl 3TO BpeMsi MOTPATUTh HA pellieHre 0osee BaKHbBIX 3a1a4. B aTom
raHe udpoBbie J1a00PaTOPUU CYIIECTBEHHO KOHOMSAT BpeMsi. DTO BpeMs MOXHO moTpatuth coriiacHo ®I'OC Ha dopmupoBanue
HCCJIEIOBATENIbCKUX YMEHUN YUAIIUXCSI, KOTOPBIE BBIPAXKAIOTCS B CIACAYIOMINX JICHCTBUSX:

* oMnpeJieNieHue MpooOJIeMBbl;

* IOCTAHOBKA MCCJIENOBATENBCKOM 3a/1a4H;

* IUIAHUPOBAHUE PEIICHUS 3a]1a4U;

* IOCTPOCHUE MOJEIIEH;

* BBIJIBH)KEHUE TUIIOTES;

* HKCIIEPUMEHTAJIbHAS ITPOBEPKA TUIIOTES;

* aHAJIW3 JIAaHHBIX SKCTIEPUMEHTOB UK HAOIIIOICHHI;

* popMynpoOBaHUE BHIBOJIOB.



2. INTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA TPOI'PAMMBI

BHEYPOYHOM AeSITeJbHOCTH «IKCIEPUMEHTAIbHAS XUMMSI-9»

IJI51 9 KJI1acCOB ¢ MCMOJIb30BaHUEM 000pyaoBaHus HeHTpa «Touka pocra»
C ONUCAHNEM YHUBEPCAJbHBIX YUeOHBIX 1eiiCTBUI, JOCTUraeMbIX 00y4al0IIMMUCS

JIuunocmmnute pe3ynomamot
Obyuarowuiicst NOIY4YUm 803MONCHOCIb OJis1 POPMUPOBAHUSL CLEOYIOUUX TUYHOCHBIX VV]]:

—  oIpeelneHUe MOTUBAIMK U3y4eHHs yueOHOro MaTepuaia;

—  OILICHMBaHME yCBaMBaeMOIro yueOHOro Marepuasa, MCX0/1sd U3 COLMAIbHBIX U IMYHOCTHBIX IEHHOCTEH;

—  TIOBBILICHHE CBOETO 00Pa30BaTEIBHOIO YPOBHS M YPOBHS TOTOBHOCTH K M3Y4EHHUIO OCHOBHBIX HCTOPUYECKHX COOBITHIA, CBI3aHHBIX C
pa3BUTHEM XMMHHU U OOLIECTBA;

—  3HaAHME NPaBUJI NOBEJICHUS B UYPE3BbIUAIHBIX CUTYALUAX;

—  OLEHHMBaHME COLMAJILHON 3HAUUMOCTH NPOo(deccHii, CBA3aHHBIX ¢ XUMUEH;

—  BJIQJICHUE IIPaBHJIaMU O€3011aCHOT0 OOpALIECHHS C XUMHUUYECKUMHU BELIECTBAMHU U 000PYJOBaHUEM, IIPOSBIEHUE KOJOTUYECKON KYJIbTYPBHI.

Memanpeomemmnuie pe3yibmamaol
Pecynamuesnvie

Obyuarowuiics noay4um 603MONCHOCMb OJisl popmuposanus ciedyrouux pecyiamuguvlx Y VJ/I:

1esIenoiaranme, BKIYasi IOCTAaHOBKY HOBBIX IIEJIEH, TpeoOpa3oBaHne MPaKTHUECKON 3a1a4H B TO3HABATEIBHYIO, CAMOCTOSATEIBHBIN aHATU3 YCIOBUI
JOCTHIKEHUS 1IeJTM Ha OCHOBE y4Y€Ta BBIACICHHBIX YUYUTEIEM OPUEHTUPOB AEHCTBUS B HOBOM y4eOHOM MaTepualie; IUIAHUPOBAHHUE ITYTH JOCTHXKEHUS
meJei;

YCTaHAaBIIEHUE 11€JIEBbIX IPUOPUTETOB, BbIJICICHNUE aIbTEPHATUBHBIX CIIOCOOOB JOCTUKEHMS LI€TH U BEIOOP Hanbosee 3pPpexkTuBHOro crnocooa;
YMEHHUE CaMOCTOSITEIbHO KOHTPOIUPOBATH CBOE BPEMS U YIIPABJIATh UM;

yMEHHUE IPUHUMATh PEelIeHUs B IPOOIEMHON CUTYyallnu;

MIOCTAHOBKA y4eOHBIX 337124, COCTaBJICHHUE IJIaHA U TMOCJIE0BATEIbHOCTH JIeHCTBUI;

opraHu3zaiys pabodero Mecra InpH BBIIOJIHEHUH XUMHYECKOT0 SIKCIEPUMEHTA;

IIPOrHO3UPOBAHME PE3YJIbTATOB 00yUEHMs], OLIEHUBAaHHE YCBOCHHOTO MaTeprala, OLEeHKa KaueCTBa U YPOBHS MOJIYYEHHBIX 3HAaHUH, KOPPEKLHUs MIaHa
1 crioco0a JeHCTBUS MPU HEOOXOAMMOCTH.

Ilo3nasamenvHole

Obyuarowuiicst NOIY4Um 803MONCHOCIb OJis1 hopMuposanus ciedyruwux nozuasamenviolx Y'VJI:

MIOWCK | BBIJIeNIEHuE HHPOPMAIIHH;

aHaJu3 yCJIOBUM U TpeOOBaHMI 3a7a4H, BHIOOP, COTIOCTABIICHHE U 00OOCHOBAaHHE CIIOCO0A PeIIeHUs 3a/1a4u;

BBIOOp HamOosee A3((HEKTUBHBIX CIIOCOOOB PEIICHUS 3a/1a4l B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHUIA;

BBI/IBIJKEHUE M 000CHOBaHHUE TUIIOTE3bI, BBIOOP CrIoco0a e€ MpoBEpKHU;

CaMOCTOSITENTFHOE CO3JIaHUE aTOPUTMA JACITEIHHOCTH TPU PEIICHUH MPOOIIEM TBOPUYECKOTO U TIONCKOBOTO XapaKTepa;
YMEHUS XapaKTePH30BaTh BEIIECTBA IT0 COCTABY, CTPOCHHIO U CBOWCTBAM;



OTHCBHIBAHUE CBOMCTB: TBEP/BIX, KUIKHX, Fa3000pa3HBIX BEIIECTB, BBIJICIIEHUE UX CYILIECTBEHHBIX PU3HAKOB,;
n300pakeHre cocTaBa MPOCTEHIITNX BEIIECTB C MOMOIIBIO XMMUYECKUX (OPMYII M CYIIIHOCTH XUMHUYECKUX PEAKIHH ¢ TOMOIIbI0 XUMHUUECKUX

YPAaBHEHUN;

IIPOBEACHUC Ha6J'IIo,I[€HPII>i, OIIMCAHUC ITPHU3HAKOB U }’CJ'IOBI/Iﬁ TCUCHHUA XUMHYCCKHUX peaKHHﬁ, BBIIIOJIHCHHE XUMHUYCCKOI'O SKCIIEPUMEHTA, BEIBOJABI HA

OCHOBC aHa/IM3a Ha6J'II-OI[eHI/II71 3a OKCIICPUMECHTOM, PCIICHUE 3a/ia4d, IIOJIYUCHUC XUMHYSCKOHN I/IH(bOpMaI_II/II/I U3 pas3IndHbIX HCTOUYHHKOB,

YMCHHUEC OPraHrU30BbIBATH UCCIICAOBAHNE C LICIIBIO IIPOBCPKHU T'HITIOTC3;
YMCHUEC A€IaTh YMO3aKIKOUYCHUSA (I/IH,I[yKTI/IBHOG H 110 aHaJ'IOFI/II/I) " BBIBOJbI,
YMCHUC 00BEKTHBHO OLICHUBATh I/IH(bOpMaI_[I/IIO 0 BCHICCTBAX U XUMHUYCCKUX ITpOoLECCaAX, KDUTHUUCCKHN OTHOCUTBHCA K HCCBI[OH&y‘IHOﬁ I/IH(i)OpMaHI/II/I.

Kommynuxamuenie

Obyuarowuiicst NOIY4Um 803MONCHOCIb OISl POPMUPOBAHUS CLEOYIOUUX KOMMYHUKamueHvlx YV][

MIOJIHOE M TOYHOE BBIPAKEHUE CBOMX MBICJICH B COOTBETCTBUU C 337a4aMU M YCIOBUSIMU KOMMYHHKAITUH;

aJICKBATHOE UCIOJ30BAHNE PEUCBBIX CPEJCTB JJIs yUACTHS B IUCKYCCUU M apTYMEHTAIIMH CBOCH IMO3HUIINN, YMEHHUE TPEJCTABIIATh KOHKPETHOE
coJiepKaHue ¢ COOOILIEHUEM ero B MMCHbMEHHOM U YCTHOH (opme, orpeesieHie Crioco00B B3aUMOICHCTBUS, COTPYJHHUYECTBO B TIOUCKE U cOOpe
nH(popManuu;

OIpeJiesIeHUe CII0COO0B B3aUMOJICHCTBUS, COTPYTHUYECTBO B TIOMCKE B cOOpe MHPOPMALINH, YIACTHE B AUAJIOTe, TNIAHMPOBAHKE OOIINX CIOCOOO0B
paboThI, IPOSIBIICHUE YBAXKHUTEIHLHOTO OTHOIIECHUS K JIPYTUM YUAIIUMCST; OTTUCAHHUE COJICPIKAHUS BBITIONHSAEMBIX JICUCTBUN C IIEITBI0 OPUCHTUPOBKH B
MPEIMETHO- IPAKTUYECCKOM JIEATEILHOCTH; YMCHHUS YYUTHIBATh Pa3HbIe MHEHUS H CTPEMUTHCS K KOOPAUHAIMH PA3JIMYHBIX TO3UIUH B
COTPYJTHUYECTBE;

(bopMyIHpPOBaTh COOCTBEHHOE MHEHHE U MO3UIIHMIO, apTYMEHTHPOBATh M KOOPAMHUPOBATH €€ C MO3UIMSIMHU TAPTHEPOB B COTPYAHUYECTBE TPU
BBIPA0OTKE OOIIEro PEeIIeHUs] B COBMECTHOM JIeATEIIHLHOCTH;

OCYIIECTBISTh B3aUMHBII KOHTPOJIb M OKa3bIBATh B COTPYJHUYECTBE HEOOXOUMYIO B3aUMOIIOMOIIIE;

TUTAHUPOBATH O0IIIKE CIIOCOOBI pabOThI; OCYIIECTBIISATH KOHTPOIb, KOPPEKITHIO, OLIEHKY IeHCTBUI mapTHEPA, yMETh yOexK1aTh;

HCIOJIb30BaTh aICKBATHBIE SI3BIKOBBIE CPE/ICTBA ISl OTOOPAXKEHUSI CBOMX UYBCTB, MBICJICH, MOTHBOB U MOTPEOHOCTEH; 0TOOpakaTh B peuu
(omucanue, 0ObICHEHUE) COIEPKAHNE COBEPIIIAEMBIX JICUCTBUMN, Kak B (popMe IpOMKOI COIMATU3UPOBAHHON peun, Tak U B opMe BHYTPEHHEH peyn;
pa3BUBATh KOMMYHHKATUBHYIO KOMITETCHITHIO, UCIIOJIb3YS CPEJICTBA YCTHOM M MMChMEHHOW KOMMYHHKAITUH IPU pab0Te C TEKCTAMH YIeOHUKA U
JIOTIOJTHATEIFHON JIUTEPATyPOH, CIIPABOYHBIMH TA0IHIIAMH, TTPOSBIISATH TOTOBHOCTh K YBOKEHUIO WHOM TOYKH 3PEHUS IIPH 00CYKICHUU PE3yIhbTaTOB
BBITIOTHEHHON PaOOTHI.

IlIpeomemmnuie pesynomamaol
Obyuarowuiicss Hayuumcs:

MIPUMEHSITh OCHOBHBIE METO/bI TIO3HAHMSI: HAOIIOICHNEe, U3MEPEHHE, IKCIIEPUMEHT;

OTHCHIBATh CBOWCTBA TBEPBIX, KHUJIKHIX, Ta3000pa3HbIX BEIIECTB, BBIIEIAS UX CYIIECTBEHHBIC TPU3HAKY;
PacKpbIBaTh CMBICT 3aKOHA COXPaHEHUsI MacChl BEIIECTB, AaTOMHO-MOJIEKYJISIPHON TEOpUH;

pa3nuyaTh XUMHYECKUE U PU3NIECKUE SIBICHUS,

Ha3bIBATh IPU3HAKU U YCIIOBUSA NPOTEKAHUA XUMHUYCCKUX peaKHHﬁ;

co0ro1aTh MpaBmuiia 0€30NacHON pabOTHI TP MPOBEJICHUHN OTBITOB;

MOJTH30BaThCS TAOOPATOPHBIM 000PYIOBAHUEM U TTOCYI0H;



— TONy4aTh, COOMpATh Ta3000pa3HbIe BEIIECTBA M PACIIO3HABATH MX; XapaKTEPHU30BAaTh (PU3NYECKHUE W XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HeopraHqucxnx COCHHHGHHﬁ, HpOBOI[I/ITB OIIBITHI, HO,Z[TBep)KI[aIOH_[I/IC XUMHUYCCKUEC CBOﬁCTBa I/I?)y‘-IeHHLIX KJIaCCOB HGOpI‘aHI/I‘-IGCKI/IX BCIIICCTB,

— pacKpbIBaTh CMBICI MTOHATUS «PACTBOPY», BBIUUCIATH MACCOBYIO JIOJIFO PACTBOPEHHOTO BEIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C OMPENCIEHH ON
MacCOBOH J0Jiel paCTBOPEHHOTO BEIIECTBA;

- xapaKTemeBaTb 3aBUCUMOCTH (1)I/I3I/I‘-IGCKI/IX CBOI>'ICTB BCIICCTB OT THIIA KpHCTaJIJIH‘ICCKOfI pGHIéTKI/I, OHpeIICHSITB BU XHMH‘-IﬁCKOﬁ CBA3U B
HeOpFaHI/I‘-IeCKI/IX COCIUHCHUAX

— pacKpbIBaTh OCHOBHBIC IOJIOKECHHSI TEOPUHU AJICKTPOJUTUUCCKON AUCCOLMAIINH, COCTABIATh YPAaBHEHUS JEKTPOJMTHUCCKOW TUCCOIUAIIN KUCIIOT,
IesI04el, cojeil U peakuii HOHHOTO OOMEHa;

— pacKphIBaThb CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH, OMPEAeNsATh OKHUCIUTEIh W BOCCTAHOBUTEIb, COCTABJIATH YpPAaBHEHHS
OKHCIUTETHbHO-BOCCTAHOBUTEIILHBIX PEAKIIHIA;

— Ha3bIBAThH (l)aKTOpBI, BIIMAKOIINC HA CKOpOCTB XHMHHGCKOﬁ peaKI_[I/II/I;

—  XapakTepHu30BaTh B3aUMOCBSI3b MEX/IY COCTABOM, CTPOCHUEM U CBOMCTBAMH HEMETAILJIOB U METAJLIIOB;

— HpOBOI[I/ITI) OIIBITHI ITO HOJIyLICHI/IIO nu I/13y‘~IeHI/IIO XUMHUYCCKUX CBOfICTB pastquIx BCIICCTB,

— TIpaMOTHO 0Opamathcs ¢ BEIICCTBAMH B MIOBCEHEBHOW KHU3HU.

Obyuarowguiica noayuum 603IMOHCHOCHMb HAYUUMBCA:

—  BBLIBUTaTh U NPOBEPATH IKCIEPUMEHTAIBHO MMIIOTE3bI O XMMUYECKUX CBOMCTBAX BEILIECTB HA OCHOBE UX COCTaBa U CTPOEHHUS, UX CIIOCOOHOCTU
BCTYIaTh B XMMHYECKHE PEAKIIMU, O XapaKTepe U MPOAYKTAX Pa3IMUHbIX XUMUUYECKUX PEaKLUi;

—  XapakTepu30BaTh BEILLECTBA I10 COCTABY, CTPOCHUIO U CBOMCTBAaM, yCTaHABIMBATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U MEXy JaHHBIMU
XapaKTEepUCTHUKAMU BEIIECTBA;

—  COCTaBJIATh MOJICKYJISIPHBIE U TIOJHbIE HOHHBIE YPAaBHEHMS 10 COKPAIIEHHBIM HOHHBIM YPABHEHUSIM;

—  NIPOrHO3MPOBATh CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTENBHBIE HIIM BOCCTAHOBUTEIbHBIE CBOMCTBA C YUETOM CTETEHEH OKHCICHHS SJIEMEHTOB,
BXOJISIILIUX B €r0 COCTaB;

—  BBIJIBUTaTh U MPOBEPATH IKCIEPUMEHTAIBHO THIIOTE3bI O PE3yNbTaTax BO3ACUCTBUS Pa3IMUHBIX (PaKTOPOB HA U3MEHEHHE CKOPOCTH XUMUYECKOU
peakuuu;

—  HCIOJb30BaTh NPUOOPETEHHBIE 3HAHUS JJIS SKOJOIMYECKH IPaMOTHOTO MOBEJICHUS B OKPY>Kalollel cpene;

—  HCIOJb30BaTh NPUOOPETEHHBIE KIIIOUEBbIE KOMIIETECHIIMU IPU BHIOJHEHNUHU MPOEKTOB M PELICHUH y4eOHO-UCCIIEJ0BATENbCKUX 3a/1a4 [0 N3YUYEHUIO
CBOICTB, CITOCOOOB MMOJIYYEHHUS U PACIIO3HABAHHUS BEIECTB;

—  0OBEKTUBHO OLIEHUBATh HH(POPMAIIHIO O BEHIECTBAX U XUMUYECKUX MPOLIECCaX;

—  OCO3HAaBaTh 3HAYEHHUE TEOPETUUYECKUX 3HAHNUN 110 XMMHHU JUIsl IPAKTUYECKON JEATEIIBHOCTH YEIIOBEKA;
CO3/1aBaTh MOJENU M CXEMBI I PelIeHUs] yYeOHbIX U TO3HABATENIbHBIX 33/1a4; IOHUMAaTh HEOOXOIMMOCTh COOJIIO/IEHUS PEITUCaHHH,

npeajiara€MbiX B MHCTPYKIUAX IO UCITOJIB30BaHUIO JICKAPCTB, CPEACTB OLITOBOM XUMHUHU U ap.

®opMbI KOHTPOJIA

Dopmuposanue HKT-komnemenmnocmu odyuaroujuxcs
VY4eHuK HayduTCs:



- WCIIOJIb30BATh pa3HbIe MPHEMBI MMOMCKAa MH(OpMAUK Ha MEPCOHATBLHOM KOMITBIOTEpE B 00pa30BaTEILHOM IPOCTPAHCTBE C HMCIOJIB30BAaHHEM OOOPYIOBAHUS
1 poBoi TabOpaTopuH;
- ACTIOJTb30BaTh PA3JIMYHBIE CTIOCOOBI XpaHEHUS M BU3yaIu3aiui HHQOpMaIny, B TOM YHcie, B Tpadudeckoit hopme

Dopmuposanue KOMREMEHMHOCMU 6 001ACMU ORLIMHO-IKCREPUMEHMATILHOIL U RPOEKMHOIL OeAmeIbHOCU

YyeHuk HAY4YUTCA IIJIAHUPOBATb W BBIIIOJHATH yqe6H0e HCCICO0OBAaHUC U y‘leﬁHbIﬁ IMPOCKT, HUCIIOJIb3Yys O60py,[[OBaHI/IC, MOJCIHU, MCTOAbI, IPUEMBI, aJICKBATHBIC
uccieayeMoil mpooieme.

YyeHuk MMOJIYYUT BO3MOKHOCTb HAYUUTHCSA CaMOCTOATCIIBHO 3ayMbIBAaTh, IIJNIAHUPOBATHh U BBINIOJIHATH yqe6Hoe HCCIICAOBaHUC, y‘le6HbII>i )41 COL[I/IaJIBHBIﬁ IIPOCKT I10
€CTECTBEHHOHAYYHOW HAIPABICHHOCTH.

Yuem pe3ynomamoe eneypounoii oeamenvnocmu

Dopmbl U nepuoOUUHOCMb KOHMPOJISL

Bxoonou konmpons IpoBOAUTCS B Ha4yajie yueOHOT0 rofia /Ui IPOBEPKU HaYaIbHBIX 3HAHUH U YMEHHUN 00YyJaroIuXcsl.

Texywuii KoHmpoib NPOBOAUTCS HA KaXIOM 3aHATHU B (JOpME E1arorndeckoro HabJItoJeHHUSI.

Tecmogbiii KOHMpPOab OCYIIECTBISIETCS 110 OKOHYaHUU M3YUYEHUS KaXKJ0r0 pasjena.

Ilpomesicymounaa ammecmayus TPOBOJUTCA B KOHIIE yuyeOHOro rojga B (OpMe 3alUThl NPOEKTa, MO3BOJSET MPOBECTH AHAIU3 PE3YJIbTaTUBHOCTU OCBOCHMS
00y4aroIUMKCA OCHOB ONBITHO-3KCIIEPUMEHTAIBHOM U MPOEKTHON AEATEIBHOCTH JAHHOTO Kypca BHEYPOUHOM AEATENbHOCTU «DKCIIEPUMEHTAIbHAS XUMHUSD).

Kpumepuu ouenxu pe3ynomamoe oceoenus npozpammol Kypca
PaboTa oOy4aronuxcsi OleHUBaeTCs M0 TPEXYPOBHEBOH IIIKaJle, MPeINoararomeii HaTuuue CIeaAyInX YPOBHEH OCBOSHHS POTPaMMHOT0 MaTepHaia: BEICOKHA,
CpPEIHUN, HU3KHII.
Bbicokmii ypoBeHb: 00y4aromuiicst JeMOHCTPUPYET BEICOKYIO OTBETCTBEHHOCTh M 3aHHTEPECOBAHHOCTH B 00pa30BaTEIbHOM 1A TEILHOCTH, IPOSBIIET MHULIUATHBY,
HE IMPOMYCKAeT 3aHATH 0€3 yBa)XHTEIbHOH NMPUYHMHBI, IEMOHCTPUPYET BBICOKHI YPOBEHb 3HAHMA M KOMIETEHIIMI, BIa/JIeeT Ha BBHICOKOM TBOPYECKOM YpPOBHE
nprOOPETEHHBIMU B X0/ U3yUYSHHUsI IPOTrPAMMBbl YMEHUSIMH 1 HaBBIKAMHU;
Cpennuii ypoBeHb: 00yJarOmUiCs JEMOHCTPUPYET OTBETCTBEHHOCTh W 3aMHTEPECOBAHHOCTH B 00pPA30BATEIIbLHOM NEATEIHHOCTH, MPOSBISET XOPOIIHA YPOBEHb
3HAHUU U KOMHCTCHHHﬁ; HWHHUIUATUBLI HE IMPOSABIACT, HO crocooeH MNOAACPKUBATH MHUIIMATOPA B NPCJIaracMoM IoJi€ ACATCIbHOCTU, B IIOCTaTOqHOﬁ CTCIICHHU
BJIAACCT MOJTYYa€MbIMU B XO/J1€ U3YUCHH A NIPOTrPpaMMbl YMCHUAMUA U HABbIKAMMU,
Huskmuii ypoBeHb: 00yyatomuiics JeMOHCTPUPYET HEOCTATOYHYIO OTBETCTBEHHOCTh U 3aMHTEPECOBAHHOCTH B 00pa30BaTEIIbHON IEATEILHOCTH, TIOCEIIAET 3aHITHS
OT cly4as K CIIy4aro, OKa3bIBaeT YAOBJIETBOPUTEIbHBIN YPOBEHb 3HAHUN M KOMIIETCHIIMH, B 11€J0M €1a00 BJIAJEeT MOIy4yaeMbIMH B XOJI€ U3YUCHHUs MPOTPaMMBbI
YMEHUSIMH U HaBBIKAMH.
@opMbl pe3yIbTaTOB OCBOEHHS MPOrpaMMbl BHEYPOUHOH /1eSITeJIbHOCTH:
1. OT™MeTKa YpOBHS JOCTH)KEHUH 00y4aromerocs B JUCTE MeJaroruuecKoro HabIr1eHNs,
2. 3amucH B )KypHase y4€Ta 0 pe3yJIbTaTUBHOCTH y4acTUsl O0YYaIOLIMXCSl B MEPOIPUATHAX PA3HOTO BUIA M YPOBHSA (IUIUIOM, TpamMoTa, OJ1aroaapHoCTh, APYToe);
3. 3anmcu B xypHase y4éta 00 y4aCTUU B BBIC3THBIX MEPOTIPHUITHSAX.
Ounenka TecToBBIX padoT.

TecTsl, cocTOSIINE U3 ISTH BOIPOCOB MOKHO MCTIOIB30BaTh MOCIIE U3yUeHUS Kaxa0ro maTepuaina (ypoka). Tect uz 10—15 BompocoB ucmoib3yercs
11 Iepuoaudeckoro KoHTpost. Tect uz 20—30 BompocoB HEOOXO0AUMO UCTIOIB30BATH JJISi HMTOTOBOT'O KOHTPOJISL.
[Ipu onleHMBaHNY UCITONB3YETCS CIEAYIOIIAs MIKaja: A1 TECTA U3 MSTH BOIIPOCOB
* HET OIMOOK — OLIEHKA «5»;
* 0/1Ha OIIMOKA - OLIEHKA «4»;
* JIB€ OIIMUOKU — OIIEHKA «3»;
* TPU OIIMOKH — OIIEHKA «2».



Jnst recta u3 30 BOIpoOCOB:

* 25—30 npaBWIBHBIX OTBETOB — OLIEHKA «5»;

* 19—24 npaBUNbHBIX OTBETOB — OLIEHKA «4»;

* 13—18 npaBWIBHBIX OTBETOB — OLICHKA «3»;

* MeHbIIIEe 12 MpaBUIbHBIX OTBETOB — OLICHKA «2».

Ouenka pedepara.

Pedepar onenuBaeTCs Mo ClIeyOMUM KPUTSPUSIM:

* coOmroiIeHue TpeOOBaHUM K €ro 0OpMIICHUIO;

* HEOOXOIMMOCTh U JOCTATOYHOCTD IS PACKPBITUSI TEMBI TIPUBEICHHOM B TeKcTe pedepara nunopmanmu;

* yMeHHE 00yJaromierocss CBOOOJHO H3JiaraTb OCHOBHBIE HJIEH, OTPasKEHHBIE B pedepare;

* CITIOCOOHOCTH 00YYAIOIIEroCs MOHSTh CYTh 33/1aBAEMbIX WICHAMH aTTeCTAMOHHOW KOMUCCHH BOIIPOCOB M C(POPMYITHUPOBATH TOYHBIC OTBETHI HA HUX.
OueHka npoekra.

[IpoekT olieHHBAETCS MO CACAYIOIINUM KPUTEPUSIM:

* coOmroiIcHUE TpeOOBaHUM K €ro 0POPMIICHHIO;

* HEOOXOIMMOCTh M JOCTATOYHOCTD ISl PACKPBITUS TEMbI IPUBEICHHON B TEKCTE MIPOEKTa MH(POPMAITUH,

* yMEHHE 00yJaromerocs CBOOOHO U3NlaraTb OCHOBHBIE UJIEH, OTPAKEHHBIE B IPOEKTE;

* CITOCOOHOCTH 00YYAIOIIErOCs MOHSTh CYTh 32/1aBAEMbIX WICHAMH aTTECTAlMOHHON KOMUCCHH BOIIPOCOB M C(HOPMYITHPOBATH TOYHBIC OTBETHI HA HUX.

Temamuka uccneoosamenbckux u npoeKmetxpaéom C UCnoOJ1b306aHUEM oﬁopydosanuﬂ uenmpa «Touka pocmay:

I/I3quHI/Ie HICJIOYHOCTH PA3JIMYHBIX COPTOB MblJIa U MOIOIIUX CPCACTB.

WNHnukaTopHbIE CBOWCTBA PAa3IMYHBIX PACTEHUH U 1BETOB (¢ onpeaenenueM pH pactBopos).
Ornpezenienne KauecTBa XJIeOOMeKapHO MyKH | XJieoa.

Omnpenenenne KauecTBa KUCIOMOJIOYHBIX TPOTYKTOB.

Omnpenenenne 3aBUCUMOCTH W3MeHeHHs pH 1IeTbHOT0 U TacTepU30BaHHOTO MOJIOKA OT CPOKOB XpaHEHHUS.
N3yuenne 3(pHeKTUBHOCTH pa3IUYHBIX COJIEBBIX IPEJIOK.

KOHCTp}WIpOBaHI/Ie XUMHUUYCCKHUX I'PEIIOK», OCHOBAHHBIX Ha XUMHUYCCKHUX PCAKIUAX.

CuHTe3 «MajlaXuTay B Pa3IUYHBIX YCIOBHSIX.

N3ydenune Koppo3uu xele3a B pa3IHIHbIX YCIOBHSIX.

0. BiusiHue cBeTa M KUCIOPO/a Ha CKOPOCTh Pa3JIOKEHHUsS pacTBOPA HOIU/1A KA.

1. Onpenenenue kauecTBa BOAOIPOBOAHON BOJBI.

12. JKéctkoctb Bosibl. CriocoObl onpeieneHust KECTKOCTH BOJIBI.

13. Bymaxwnas xpomarorpadus. Xpomatorpadhudeckoe pa3aeieHIe BEIIECTB.

14. XpycranbHoe cTeksn0. MOXKHO JIM UCTIONb30BaTh JUIsl XpaHEHUS MTUIIN?

RRO©oo N O~WNE



Il. COAEPKAHUE YYEBHOI'O KYPCA

XUMMUHA 8 -9 knaccnl 6a30Bblii ypoBeHb (170 yacoB, 5 4acoB B He/eJII0)
BBenenne B Kype «IKcnepuMeHTAIbHAS XUMHUSA-9» (2 1)
Beoonwiit uncmpyxmaoic no Th. XviMUs — HayKa dKCIIEpUMEHTAIbLHAS.
Hemoncmpayuonnwtii Ixcnepumenm Ne 1. O3naxkomaenue ¢ 1adopamopHvim 060py0osanuem; npuémsl 6€30naAcHOll padomaul ¢ HUM.
BxoaHoe TecTupoBaHue 10 TEOPETUUECKUM U MTPAKTUUECKUM 3HAHUSAM 3a 8 KJlacc

Pa3znes 1. MHoroo0pa3ue XuMH4YeCKHUX peaknuil B IKCIIEPUMEHTANbHON Xumuu (154)

Tema 1. Xumnueckue peakuuu (6 1)

Ilpakmuueckaa paboma Ne 1 «llpasuna mexuuxku oOe3onacnocmu npu pabome c Jaadopamopuvim o6opyoosanuem. Ilpasuna nonvzoseanusn
HazpeeameabHblMU YCMPOUCMEAMUY»

OBP B 3kcliepUMEHTaTILHON XUMUH

Jlabopamopmnuwiii onvim Ne | «VI3ydeHne peakuy B3auMOJCHCTBUS CyIb(HTa HATPHS C IEPOKCHIOM BOJIOPOIa»

TemnoBoii 3¢ ekt xumudeckux peakiuii. [lonsTre 06 3K30- U FHTOTEPMUIECKUX PEAKIUAX.

Jlemoncmpayuonnwiii onvim Ne 2 [lpumepsl 5K30- U IHAOTEPMUUYECKUX PEAKIUH.

Jlemoncmpayuonnwiii onvim Ne 3 «TeruoBoii 3¢ (PeKT pacTBOPEHHUS BEIIECTB B BOJICH

CKOpOCTh XMMHYECKUX PEaKIHil

Lemoncmpayuonnwiii onsim Ne 4 BzaumozeicTBie IMHKA ¢ COJSIHOW M YKCYCHOM KucioTaMu. B3aumojnelcTBue rpaHyIMpOBAHHOTO IUHKA U ITMHKOBOU
MBUTH € COJITHOM KuciioToi. B3aumopeiictBue oxcuaa meau(ll) ¢ cepHoit KUCIOTON pa3HON KOHIIEHTPAIMU TIPU Pa3HBIX TEMIIepaTypax.

Jlabopamopmuwiii onvim Ne 2 «I3menenue pH B Xx0/1e OKUCIUTEIHLHO-BOCCTAHOBUTENIBHBIX PEAKIUI)

Ilpakmuueckan paboma Ne2. H3zyuenue e1uanus ycioeuii npo6eodeHus XuMuieckoil peakyuu Ha eé ckopocme.

Jlabopamopmuwiii onvim Ne 3 «CpaBHUTEIbHAS XapaKTEPUCTUKA BOCCTAHOBUTEIHHON CTIOCOOHOCTH METAIIIOB)

[Toaroroska xk TMA

Tema 2. JnekTpoanTnyeckas auccounanus (9 4)

DNEKTPOIUTHYECKAS AUCCOLUALINS — [VIABHOE YCIOBHE IPOTEKAHUS PEAKIUI B pacTBOpax.

Lemoncmpayuonnvii onvim Ne4 VlcribiTanue pacTBOPOB BEILIECTB HA JJIEKTPUUYECKYIO NPOBOJMMOCTD. J[BUJKEHUE MOHOB B JJIEKTPUUYECKOM IIOJIE.
Jlemoncmpayuonnsiii onvim Ne5 « INEKTPOTHUTHI U HEAIEKTPOTUTHD)

ONEKTPOIUTHYECKAS AUCCOLUALINS KUCIIOT, EI0YEN U COJIEH.

Jlabopamopmnwiti onvim Ne4. VI3MeHeHre OKpacKu MHAUKATOPOB B Pa3IMUHbIX Cpellax.

CunbHble U crabble AIEeKTPOIHUTHI.

Jlabopamopmuwiti onvim Ne 5. «CunpHble U cinadble 3JIeKTPOaUTh» OmnpeneraeHne KUCIOTHOCTH-OCHOBHOCTH CPE/bl MOITYYEHHBIX PAacTBOPOB C IMOMOIIBIO
MHIMKATOpa U JaTYHUKa 3JIEKTPOIPOBOAHOCTH

Jlabopamopmuwiii onvim Ne 6 «3aBUCUMOCTH 3JIEKTPO-TIPOBOTHOCTH PACTBOPOB CHIIBHBIX DJIEKTPOIUTOB OT KOHIIEHTPAIIUU HOHOBY

Peaxiiun noHHOro ooMeHa.

Jlabopamopmuwiii onvim Ne 7 «B3aumoeicTBie THIPOKCHIA Oapus ¢ CEPHOM KUCTIOTON»

Peaxiiun noHHOro ooMeHa.

Jlabopamopmuwiii onvim Ne 8§ Peakuiun oOMeHa MEXy pacTBOPaMH 3JEKTPOIUTOB.

Jlabopamopmuwiii onvim Ne 9 «O0pa3oBaHue colieil aMMOHHUS U U3YUYE€HUE UX CBOHCTB



Ilpakmuueckaa paboma Ne3. «Onpeoenenue KORUEHMPAYUU CONU NO INEKMPONPOCOOHOCHU PACHEOPA»

I'maponus coneil.

IToaroroska x T 1A

Ilpakmuueckas pavoma Nod. Peurenue sxcnepumenmanpbHolX 3a0ay no meme «aekmpoaumuueckan ouccoyuayusy. Th
TecToBblii KOHTPOJIbL MO pa3aeny «MHOroodpa3ue XMMHUYECKHX PeaKlHii B IKCIIEPUMEHTAJBHON XUMUM)

Pasznes 2. [IpakTHKYM 110 U3YYEHHIO CBOICTB MPOCTHIX BELIECTB: HEMETAJLJIOB M METAJLJIOB, UX coequHeHu i (394)
Tema 3. CBoiicTBa rajorenos (5 4)

l"anorensl: pusnveckre U XMMHYECKHUE CBOICTBA

Jlemoncmpayuonnwiii onvim Ne6 Ousndeckue CBONCTBA TaJIOTCHOB.

Jlabopamopmnwiii onvim Nel() PacriosHaBaHWE COJITHOW KHCIIOTHI, XJIOPHAOB, OPOMHIOB, HOIHUJIOB U HO/a.
Xsop. CBoiicTBa M NMPUMEHEHHE XJOpa

Jlemoncmpayuonnwiii onvim Ne 7 «I3yueHne Gu3NUeCKUX U XUMUYECKUX CBOMCTB XJIOpa
Jlabopamopmuwiii onvim Nell. OTOenvBaroniye CBOMCTBa XJiopa

CoennHeHus raqoreHoB. XJI0pOBOIOPOI.

Lemoncmpayuonnwiii onvim Ne§ TlonydeHune XJIOpOBOIOpOAa U PAacTBOPEHUE €T0 B BOJE.
Jlabopamopmuwiii onvim Nel2. BzauMHOE BBITECHEHHE TaJIOT€HOB U3 PACTBOPOB UX COJICH
Jlabopamopnuiii oneim Nel3. Pacrio3HaBaHHE COISIHON KHCIIOTHI U XJIOPUIOB, OPOMUIOB, HOAHIOB
Ilpakmuueckasa padoma Ne 5. «Onpedenenue cooeprcanus Xa0puo-uoHo8 6 NUMbegoil 600e)
IToaroroBka x ' 1A

Tema 4. CBoiicTBa KHCJI0poaa U cepbl (7 1)
Kucnopon: nmosnyuyenue 1 XuMu4eckie CBONCTBA.
Hemoncmpayuonnuwiti onoim Ne 9. «Ilonydenue u cobupaHue KMCIopoa B 1a00paToOpyu U 3all0JIHEHUE UM Ta30MeTpay
Jlabopamopmuwiii onvim Nel4. «'opeHue cepbl Ha BO3LyX€ U B KHUCIOPOJIE»
Jlabopamopnuwiii oneim Nel5. «'openue xenesa, MeAM, MarHusi Ha BO3/1yXe€ U B KUCIOPOAE»
Cepa. XuMu4ecKkue cBONCTBa CEPHI.
Hemoncmpayuonnwiti onoim Nel() . Annotponsbsie Moaudukanuu cepsl. O3HaKOMIIEHHE ¢ 00pa3liaMu cepbl U €€ NMPHUPOJIHBIX COCTUHEHUH.
CoenuHeHus cepbl: CEpOBOAOPOI, CEPOBOIOpOHAS KHCIOTa. CylbpUIb.
Hemoncmpayuonnwiti oneim Nel 1 O6pa3ipl TPUPOAHBIX CYIb(UIOB U CYIb(aToB.
Jlabopamopuwiii onvim Nel6. KadecTBeHHbIE peakIuu Ha CyIb(UII-MOHBI B PacTBOPE.
Lemoncmpayuonnwvii onvim Nel2 «IlonydeHune cepoBOAOpPOJa U H3YUEHHUE €O CBOMCTBY.
Jlabopamopmuwiii onvim Nel7 «Cunte3 cepoBoaopoaa. KauecTBeHHBIE peakii Ha CEPOBOAOPO. U CYIb(PHIABI
Coenunenus cepsl: okcun cepsl (IV), cepHucTas Kuciaora u ee Coiu.
Jlabopamopmuwiii onvim Nel8 KauecTBeHHBIC peaklud Ha Cyab()HUT- HOHBI B pPacTBOpE.
Lemoncmpayuonnwvii onvim Ne 13. «3ydeHne cBONCTB CEPHUCTOrO ra3a U CEpHUCTON KUCIOTHI»
Coenunenus cepsl: okcua cepsl (VI), cepHas KUCIOTa U €€ COJIH.
Jlabopamopnuiii oneim Nel9 KadecTBeHHbIE peaklMd Ha CyiIb(paT-HOHbI B PacTBOPE.
CBoiicTBa CEpHOM KHUCIIOTHI.
Jlabopamopmuwiti onvim Ne2() 3ydeHre CBONCTB CEPHOI KUCIOTHI
[ToaroroBka k [TA



Tema 5. CpoiicTBa azora u ¢pocdopa (9 4)

A3oT: hu3nUecKre U XUMUYECKUE CBOMCTBA. AMMUAK.
Ilemoncmpayuonnsiii onvim Nel4 Tb Ilonydyenue amMmuaka M €ro paCTBOpeHHE B BOJIE.

Jlabopamopmuwiii onvim Ne 21 «OCHOBHBIE CBOWCTBa aMMHUAKa»

Ilpaxmuueckas pavoma Ne 6. «Ilonyuenue ammuaxa, uzyuenue €20 C60UCHB».

Conu aMMOHMUSL.

Jlabopamopmuwiii onvim Ne22

B3aumMozeicTeue coiieli aMMOHHUS €O IIEJI0YaMHU

A30THAas KUCIOTA.
Jlemoncmpayuonnsie onvimot NeNel5-17: «llonyuenue oxcuna azora (IV) u uzyuenue ero cBoiicty; «Okucinenue okcuaa azora (II) no oxcuna azora (IV)»;
«B3anmonerictBre okcuaa azora (IV) ¢ Bomo#t 1 KUCIOPOAOM, MTOTYYCHUE a30THOM KHUCIOTHI

Jlabopamopmuwiii onvim Ne 23. I3ydeHne CBOMCTB a30THOM KUCIIOTHI

IlIpakmuueckasn paboma Ne 7. «Onpeodenenue Humpam-uoHo8 6 NUMAMEIbHOM PACHEOPE)

Conu a30THOM KMCIIOTHI — HUTPATHI.

Hemoncmpayuonnwiii onsim Nel8 O6pasubl NPUPOAHBIX HUTPATOB U (hocdaToB.

Jlabopamopuwiii onvim Ne24 O3HaKOMIICHHE C a30THBIMH H (pochopHBIME ynoOpeHusMU. Pacio3HaBaHKe a30THBIX YIOOPCHHIA.
Jlabopamopmuwiii onvim Ne 25 «OnpeneneHre aMMUaqHON CETUTPHI 1 MOYEBUHBI»

dochop. Coenurenus pocdopa: okcua hocdopa (V), oprodochopras kucnora u ee cou. PochopHbie yI0OpeHUS
Lemoncmpayuonnwiil onvim Nel9 O6pasupsl kpacHoro docdopa, okcuaa gochopa (V), mpupoansix hocdaTos.
Jlabopamopmuwiii onvim Ne26 «'operne cepbl u pochopa Ha BO3AYXE U B KHCIOPOJICH»

Jlabopamopmuwiii onvim Ne27 O3HaKOMIIEHUE C a30THBIMH U (HOCHOPHBIMU yIOOPEHUSMHU.

[Toaroroska xk TMA

Tema 6. CBoiicTBa yriepoaa u kpeMHus (7 1)
VYrnepon, duznueckue cBocTBa. AJITOTpomHs yriaepoa: anmas, rpaduT, kapOuH, QyriepeHsl. XUMHUECKHUE CBOICTBa yriaepoja.
Jlemoncmpayuonnsiii onvim Ne2() Monenu KpUCTAUTMYECKUX PEIMIETOK anmasa u rpadura.
Oxcunpl yriaeponaa. YrapHbelid ¥ YITIEKUCTBIA Ta3bl. YTONbHAS KHUCIIOTA, KAPOOHATHI
Jlemoncmpayuonnwiii onvim Ne2 ] O06pa3ipl NPUPOIHBIX KApOOHATOB M CHUITUKATOB.
Jlabopamopnuwiii oneim Ne28 KauecTBeHHast peakuus Ha YIJIEKUCHbIM Tras.
Jlabopamopmnwiii onvim Ne29. KauecTBeHHasl peakiius Ha KapOOHAT-MOH.
Jlaboparopusriii onbiT Ne 30 «B3anmoeiicTBre U3BECTKOBOW BOJBI C YTIIEKUCIBIM Ta30M»
Ilpakmuueckas pavoma Ne8. «Ilonyuenue oxcuoa yenepooa (IV) u uzyuenue ezo ceoiicme. Pacnoznasanue kapoonamoey.
Kpemnuuii u ero coequneHus.
Jlemoncmpayuonnwiii onvim Ne22 O0pa3ibl MPUPOIHBIX KAPOOHATOB M CHUIIUKATOB.
Jlabopamopnuwiil (3anumamenshwiil) onvim Ne 31 «BpipaminBanue BOAOPOCIEH B CUIMKATHOM KJIEe»
[ToaroroBka k [TA
KouTtpoabHoe TecTupoBanue no noapasjaeny «lIpakTHKyM 1o M3y4eHUI0 CBOICTB NMPOCTHIX BelIECTB HEMETALJIOB HX COeIMHEHUi»

Tema 7. O0mue 1 MHAMBHAYAJIbHBIE CBOMCTBA MeTaLI0B (11 u)



OOmue ¢uznueckue ¥ XUMHUYECKHME CBOWCTBA METAJJIOB: pEaKIUU C HEMETAJUIaMH, KHCIOTaMH, COJIIMU. BOCCTaHOBUTENBHBIE CBOWCTBA METAJLIOB.
DJIEKTPOXUMUYECKUH PsiJ HAIPSKEHU METaJJIOB.

Jlabopamopnuwiii onvim Ne32. BzaumoeiicTBue MeTaioB ¢ pacTBoOpamu coiieil. BzaumoseiicTBre MeTauioB (Maruus, IUH KA, ’KeJe3a, MeJin) ¢ pacTBOpaMu
KHCIIOT

Jemoncmpayuonnwiii onotm Ne23. I3ydenne o0pas3IioB METaJLIOB.

enounsie MeTamibl. CoeIMHEHUS IETOYHBIX METAIIOB

Jlemoncmpayuonnsiii onvim Ne24 B3auMoieCTBUE IIETOYHBIX METAJIOB C BOJIOM.

CBoiicTBa 111€J0YHO3EMENIbHBIX METAIJIOB U UX COEAMHEHUH.

Jlemoncmpayuonnsiii onvim Ne25 BaumoaeicTBue mENOUHO3EMENIBHBIX METAINIOB C BOJIOM.

OO6pa3iubl BaXKHEUIINX MPUPOJHBIX COCTUHEHHUI MarHus, KajblLus.

CBolicTBa coequHEeHNH Kaubus. JKeCTKOCTh BOIBI

Jlabopamopmuwiii onvim Ne33. O3HaKOMJIEHUE CO CBOMCTBAMHU M MPEBPALLECHUSIMU KapOOHATOB M THAPOKapOOHATOB.

Jlabopamopmuwiii onvim Ne34. Y cTpaHeHUe )KECTKOCTH BOJIbI B TOMAIITHUX YCIOBUSIX

CaoiicTBa aIFOMUHHUS

Lemoncmpayuonnviii onoim Ne26. Bzaumopeiictsue antoMuHusi ¢ Boaod. OOpa3ipl BAKHEHIINX IPUPOJHBIX COSAMHEHUN aIIFOMUHUS
AMDOTEpPHOCTh OKCHJA U TUIPOKCHUIA ATFOMUHUA.

Jlabopamopmuwiti onvim Ne35. [lonydeHne THIPOKCHIA ATIOMUHUS W B3aUMOJICHCTBUE €r0 C KHUCIOTAMH W IINEI0YaMH.

Keneso.

Lemoncmpayuonnwiii onvim Ne27. O6pasisl pyn xene3a. C:kuranue skeiie3a B KHUCJIOPOJIE U XJIOpE.

Jlabopamopmuwiii onvim Ne 36. «OKucleHre Kene3a BO BIaKHOM BO3JIyXe»

CBolicTBa COEIMHEHUM Kee3a: OKCUIO0B, THAPOKCcHI0B U coneit xkene3a(ll u I1I).

Jlabopamopmuwiii onvim Ne37 Ilonyuenne ruapokcunos xenesza(ll) u (III) u B3aumopeiicTBre UX ¢ KUCIOTaMU U IIET0YaAMH.
IpakTuyeckasi padora Ne9. Pemenne sKkcriepuMeHTaIbHBIX 3a1ad 1o TeMe «OOIre u HHIUBUIyaIbHBIE CBOMCTBA METAJIIIOBY.
Iloocomoska k THA

KonTpoJsbHoe TecTupoBanue 1o nojapasneny «lIpakTukyMm Mo u3y4eHHI0 CBOWCTB IIPOCTHIX BEIIECTB METAIJIOB HUX COCIUHEHMID

Paznen 3. OCHOBBI ONIBITHO-)KCIIEPUMEHTAJILHOI U MPOEKTHOI AesiTeJibHOCTH (124)

TexHuka 6€30MacCHOCTH NMPH BHIIOJIHEHUN CAMOCTOSITENbHBIX OINBITOB M SKCIIEPUMEHTOB B IOMAIIHUX YCIOBHSX M C UCIIOJIb30BaHHUEM 000pYIOBAHU S
XUMHUYECKOH J1ab0opaTopuu.

IIpakTnuyeckas padora Ne8. Ob6paieHue co CTeKIOM (crudaHue CTeKJISHHON TpyOKH, U3TOTOBJICHHE: TUIETKH; KAIWIISPOB; MPOCTEHIINX y3JIO0B;
MPOCTEHIINX TPUOOPOB)

XUMHUYECKUN aHAJIN3: KAYECTBEHHBIN U KOJIMYECTBEHHBIN

TeopeTnyueckne 0OCHOBBI OMBITHO-3KCIIEPUMEHTAILHON U MPOEKTHOM €SI TEIbHOCTH.

Br16op Tembl mpoekTa. [InanupoBanue nesTeaIbHOCTH.

[TonroroBka npoekta. Coop uHbopMaluu Mo JaHHOH Teme. MoiennpoBaHye MPOEKTHON AESITETbHOCTH.

Beinonnenue yueOHbIX TPOEKTOB, OMBITHO-IKCIEPUMEHTATBHBIX Pa0OT.

IpakTuyeckue padorebl Ne§-12 o TemMam MPOEKTOB yJamuxcst

[TonroroBka yueOHBIX MPOEKTOB K 3aIUTE

IIpomexyTounas arrecTanms. 3alIUTAa NIPOEKTOB

ITonroroBka k 'MA, BIIP: pemenue npakTuko OpUEHTUPOBAHHBIX 3a1aHUN



3. KAVIEHJAPHO-TEMATHYECKOE INTAHUPOBAHUE

BHEYPOYHOIi 1eSITeJILHOCTH «JKcnepuMeHTaIbHAsA Xumus 8-9» 8- 9 kaacc (170 yacos)

¢ yKa3aHHeM HCI0Jb30BaHNs 00opynoBaHnus Hudposoii Jjaboparopun

«Touka pocray

Ne n/m Tema ypoka Ilnanupyemble pe3yJibTaThl Kou-Bo Hara  [Audopmanu| Hcnoab3oBanue
Mpeamernbl | JIM4YHOCTHBIE Meranpegmernble YY][ | 13C0B OHHas o6opysoBamus
e VVII VY nomiepxka | «Touka pocra»
Y4eOHnK
Pyozumuc
r'E.,
Denvoman
@.I". Xumus:
9 k1.
BBejeHune B Kypc « IJKCniepuMeHTAIbHAsA XUMUA-9» (2 4)

1-2 Beoonwtit uncmpyxmasic no Th Jate nonsiTue | 1.MoTuBanus K. YV]. 1 4.00. TexHnKa
XuMHS — HayKa dKCIIEpUMEHTaJIbHAs. 0 TIpeaMeTe | HaydeHHUs 1.Pa3perienue koH(pIMKTA 5.09. 0e30macHOCTH B
P XUMUH. TpEAMETY 2.Yupasienue KabuHeTe
Hemoncmpauuonnuwtit onvim Nel. Cdopmuposa | XuMus OBeJeHUEM TIapTHEPa XUMHH LIEHTpa
O3nakomneHue ¢ 1a60pamopHovim Th 2.Pa3BuBath MIL.YV. «Touxa Poctay.
00opyoosanuem; npuémol 6€30naAcHol HEepBOHAYANb | YYBCTBO 1.®opmupoBanue 3HaKOMCTBO C
padomowt ¢ HuM. HbIC TOPAOCTH 3a M03HABATENBHOM 1Ien 000pynoBaHHEM

MPEACTaBJIEH | POCCUMCKYIO e CuMBOJBI
ust: XAMHYECKYIO XAMHYIECKHX
a) 0 | HayKy 9JIEMEHTOB
BewecTBe, a | 3.HpaBcTBeHHO- e XuMHUYECKHE
TaKKe 0 | 9THYeCKOe (bopMyIsl
NPOCTHIX M | OLICHHBaHHUE e TepmuHbI
CJIOKHBIX e  AHanu3 U CHHTE3
BEIIECTBAX; P.YYA.
0) HavyaTh 1.llenenonaranue u
(dbopmupoBath IUIAaHUPOBaHHE.
yYMeHHUe
XapaKTepHu30B
aTh
BEILlECTBa,
UCTIONB3Ys
JUISL 3TOTO HX
¢usnueckne
CBOMCTBa.
3 BxoaHoe TecTupoBaHue M0 1 6.09.
TCOPECTHYECCKUM U MPAKTUYCCKUM
3HAHMAM 32 8 Ki1acce
Pazgean 1. MHoroo0pa3ue XMuMHYECKUX PeaKkluil B IKCNIePUMEHTAIbHON Xumuu (154)
Tema 1. Xumuueckue peaxyuu (6 u)
4-5 Ilpakmuueckasa paooma Ne 1 VMenune Pa3sBuBarth PeryasiTuBHbBIE: 7.00. JlaTumk
HOJIL30BaTbCA | yMEHHMS 8.09. TeMIIepaTyphl




«llpasuna mexnuxku 6ezonacnocmu npu HATPEBATENBH | OIEHHBATH OCyIIECTBISIOT (Tepmorap-
pabome c 1ad0pamopHvIM BIMH CHTYalUuio | IIOMIArOBBIH KOHTPOJIb 10 HBIi1)
obopyooeanuem. Ilpasuna nonvsoéanua | npubopamn | onmepaTHBHO pe3ylIbTaTy CHI/Ip”}OBKa
HazpesamenvHvimu ycmpoicmeamu», Th IpHHUMATH Io3HABATEILHLIC:

peuieHue, Ctposr peueBoe

HAXOJUTh BBICKa3bIBaHKE B YCTHOU U

aJIeKBaTHBIC MUChbMEHHOH hopme

CIIOCOOBI KoMMyHHKATHBHBIE:

B3aMMO/JICHCTBHS Y UYHUTHIBAIOT Pa3HbIC

c MHEHUS U CTPEMSITCS K

OJTHOKJIACCHUKA  KOOPAMHALUH Pa3THIHBIX

MU BO BpeMms MO3UIUHI B

MIPOBECHUS COTPY/JHUYECTBE

MIPaKTUUECKON

paboTHI.

6-9 OBP B 3KcnepHMeHTaJH,HOI‘,’I XHUMHAH 3HaTh dopmHupoBaTh Ilo3naBareabHbIE: 11.09. §1, JlaTamk
JlaGopamopnviii onvim Ne 1 «Hsyuenue OIPENCIICHU | MOTHBALUIO K BBIOUPAIOT OCHOBAHHUS U 12.09. TeMIEPATypbl
peakuyuu e3aumooeiicmeus cyivpuma Ha- ORUCIHTEIRH [C/ICHATIPABICH-  KPUTCPHH JIA . [LTATHHOBBIH

TE 0- HOI1 KIaccu(UKAIINK PeaKIui

MpUA ¢ nepoKcudom 6000poday BOCCTAHOBUTC | no3naBarenbHOl — MPe0OpPa3OBLIBATH

JTHHOH JeSITeTIBHOCTH, UH(OPMAITUIO U3 OJHOTO
peakiny, OCO3HAHHOE, BHJIa B IPYTOU U BLIOUPATH
OKUCIUTCIL, | ypayyrensHoe m 1s ce6s ynob6HY0 hopmy
BOCCTAHOBHUTC | 1o6poskenatens  (DMKCALMH MPEICTABIICHHS
1. YMeTh HOE OTHOUICHHE HUH(OpMAILUH
YpaBHHUBATb .
oxnonnrenty | K APYroMy PerynsiruBHbIE:
o- YEJIOBEKY, €ro BBIJ[BUTAIOT BEPCUU
BoccTaHopuTe | MHEHHIO, pelIeHus! MpobIeMbl, 5
BHBIE MHPOBO33PEHUIO  OCO3HABATH KOHEUHBIH
peakuuu, pe3yiabpTar
PA3BACHATE KoMMyHHKATHBHBIE:
HPOLECCHI OTCTauBaTh CBOIO TOUKY
OKHCIIEHHS U 3peHNd, IPUBOIUTD
BOCCTAHOBIJIE APryMCHTBI, IOATBEPIKAAA
HU, uX (haktamu
MPUBONTH pas3nuyarh B yCTHOM peuu
MPUMEpPbI MHEHHE, JI0Ka3aTeIbCTBa,
OKHCJIUTEIIbH THUIIOTE3bI, TEOPUU
o-
BOCCTaHOBHTE
JIBHBIX
peakiuii.

10-13 | TemmoBoi 3D PEeKT XUMUIECKUX PEaKIUH. 3HaTh ®dopMHpOBaThH PeryasiTuBHbIE: 13. 09. §2 JlaTumk

ToHsiTre 06 9K30- U DHIOTEPMUIECKHX Kiaccudukal | HeJoCTHOE BBIJIBUTAIOT BEPCUU 14.09. TEMIIEPaTyphI
HOHHBII MHPOBO33pEHHE,  PEelIeHHs IPOOIIeMBbI, TUIATHHOBBIM
PCaKIIAX. TPH3HAK COOTBETCTBYIOI]  OCO3HABATH KOHEUHBIH
TEPMOXMMHYE | ee pe3yabTar




Jemoncmpauuonnstii onvtm Ne 2 [pumepot CKHX COBPEMEHHOMY Ilo3HaBaTe/bHbIE:
9K30- U 3H00mepﬂ/mqec;<ux pea}(z,;uzj, peakuui. YPOBHIO BBI6I/Ipa}OT OCHOBAaHUA U
HMemoncmpayuonnsiit onoim Ne 3 «Tennoeoir | 1lonumarh pa3BUTHS KPUTEPHH 11
ppexm pacmeopenua eeujecme 6 600e» 3HAYEHHE HAYKH. K1acCH(HUKALMH PEaKIHi
TEPMUHOB: npeoOpa3oBbIBaTh
TETIOBO UHOOPMAIINIO U3 OJHOTO
addexr BU/Ia B IPYrod U BHIOUPATH
XUMHYECKOH 1uIst ces1 ynoOHyto popmy
peaKiuu, (buKcauny npeacTaBIeHHs
TEPMOXHMHYEC uHbOpMaLUH
CKOe
ypaBHEHHUE
peakuuu,
9K30- H
SHAOTEPMHYEC
KUE pEaKIHu.
YmMmers
3aMKCHIBATh
TEPMOXHMHYEC
CKHe
ypaBHCHHUSI
peakuui u
BBIYUCIISATh
KOJIMYECTBO
TEIUIOTHI 1O
TEPMOXHMHYE
CKOMY
YPaBHCHHIO
pEaKInH.

14-16 | CxopocTh XHMHYECKUX PEaKIHil 3HaTh dopMUpPOBATH PeryasiTuBHbIE: 15.09. §3 Hatuuk pH
Jemoncmpayuonnuiii onvim Ne 4 OIpe/IeNeH)e | MOTHBALHUIO K CaMOCTOSTEIBHO
Bsaumooericmeue yunka ¢ CONAHOU U YKCYCHOU CKopoctH | HCJICHANPABICHH 0bHapyKHMBAIOT 1 18.09.
Kucromamu. Bzaumoodeiicmaue panyiuposaHnozo Xxumpdeckon: | o 3 bopMynupyloT npobiaemy.
YUHKG U YUHKOGOH Mbliit ¢ COTHOL KUCTOMO. peakuun u e€ | mo3HaBaTensHO  Ilo3HaBaTebLHBIE:
Bsaumodeticmeue oxcuda medu(ll) ¢ cepnoii 3ABUCHMOCTb | JIeSTEIbHOCTH, BBISBIISIOT IPHTHHI 1
KUCTOMOT PASHOT KOHYEHMPAYUL NPU PASHBLX OT YCIIOBHH | OCO3HaHHOE, CIIEJICTBHS SIBJICHUH,
memnepamypax. NPOTEKAHMS YBAXHUTEIBHOE ©  CTPOST JIOTHYECKUE
JaGopamopii onvim N 2 peaKIuu. JI00poXKenaTeab  PacCyKICHUs,

[Tonumarth HO YCTaHABJIMBAIOT MPUYNHHO
«Hsmenenue pH ¢ xo0e 3HaYCHHE — CIIC/ICTBEHHbIC CBSI3H
OKUCIUMmMENbHO-60CCMANO- TEPMHHOB KoMMyHUKAaTHBHbBIE:
eumenvnbix peakyuity Th «KaTaNU3aTop YYHTBIBAIOT Pa3HbIE

», MHEHHS U CTPEMSTCS K

CHHTHOHUTOPY, KOOPANHAIMHN PA3THIHBIX

«(pepMEeHTBI». TO3UIUH B

COTPY/IHUYECTBE,
(bopMyIHpYIOT
coOCTBEHHOE MHEHHUE U
[TO3HULIMIO




17-20 Ilpakmuueckas paboma No2. Hzyuenue Ymersb PasBuBats PeryasiTuBHbIE: 19.09. JaTuuk
GAUAHUA YCOGUTL NPOGEDEeHUN ONpeNeNiATh, | YMCHHS OcymeCTBJE;I}OT 20.09. HATPSKSHUS
N . Kak OLICHUBATh MOLIATOBBIH KOHTPOIIb 110
XUMUUECKOU peaKuuu nHa ee CKopocmas. 3MEHHTCS CHTYAUIMIO pe3yNbTaTy
T CKOpOCTb OIlepaTHBHO IMo3naBaTenbHbIE:
peakuuu nox | MpUHUMATh Crposr peueBoe
BIIMSTHHEM pelieHue, BBICKa3bIBaHHE B YCTHOH H
Pas3IUYHBIX HaXOJUTh ICbMEHHOH (opme
(akTopoB aJIeKBaTHBIC KoMmyHuKaTHBHBIE:
CIIOCOOBI VY4uTHIBaIOT pa3Hble
B3aUMOJACHCTBUSL MHEHHS M CTPEMSATCS K
c KOOPJIMHAINN Pa3INIHBIX
OJTHOKJIACCHHUKA MO3UIUHI B
MH BO BpeMs COTPYJHHIECTBE
MIPOBENCHNUS
MIPaKTUIECKON
paboThI.
21 Jlabopamopnwtit onvim Ne 3 «Cpaenumenvuasn | 1.3akpemwienu | 1. Ymenue K.YVY/]I. 21.09.
XAPAKMEePUCMUKa 60CCHMAH0BUMEIbHOUL € 3HaHUH U OPHEHTUPOBATEC ~ YMEHHE CAMOCTOATEILHO
cnocoonocmu memannosy Th Tloaroroska k IpaKkTHYECKU | A Ha OpraHH30BBIBAThH YUEOHOE
I'MA X, PAaCUETHBIX | MIOHUMAaHHE B3aUMOJICHCTBUE B IPYIIIIE
HaBBIKOB y4- | mpuuuH ycnexa  ILYVY/.
csl. B y4eOHOM YMeHue:
2.YmMeHue JeATEILHOCTH * OCYIIECTBIIATH aHAJIN3
pemiats 00OBEKTOB C BBIZICJICHUEM
THUIIOBBIC CYIIECTBEHHBIX H
pUMEpPHI HECYIIECTBEHHBIX
KOHTPOJIHO- TIPU3HAKOB;
N3MEPHUTEIHH * OCYIIECTBIISITH CHHTE3
BIX KaK COCTaBJICHHE LIEJIOTO
MaTepHasoB U3 4acTeu.
P.YVY].
YMmenust:
1.0cyiecTBasATh
WUTOTOBBINA U MOLIATOBBIH
KOHTPOJIb 0 Pe3yJIbTaTy;
2. AnekBaTHO
BOCHPUHHUMATH OLICHKY
YUHUTEIIS;
3. Paznuuarts crioco0 u
pe3ysbTar AeHCTBUS
Tema 2. Dnexmponumuueckasn ouccoyuayus (9 u)
22-23 3J'ICKTpOJII/ITI/I‘-ICCKaSI IUCCOIIHAIINS — 3Hathb dopmMHUpOBATH PeryasitTuBHbIE: CTaBIT 22.09. §6 Jatuuk
IJIABHOE YCIIOBHE IPOTEKAHMS PEaKIHil B ONpE/ICICHIs | OTBETCTBEHHOE yueOHyI0 3a1auy, AIIEKTPO-
MOHSTUH OTHOIIEHHUE K OTIPENIEISIOT 25.09. POBOAHOCTH
pacTBopax. . «QIEKTPOJIUTY» | YYCHHUIO, OCJIEI0BATENILHOCTh
Jemoncmpayuonnstit onvim Ned Ucnoimanue ’ FOTOBHOCTE H TPOMEIKYTOUHBIX TIeNeii ¢
pacmeopos seujecms Ha SNEKMPULECKYIO «HEDNEKTPOIIH | CHOCOOHOCT K y4ETOM KOHKPETHOTO

™,

CaMOpa3BUTHUIO

pe3ysibTaTa, COCTABJIAIOT




npogooumocms. JlgudiceHue UOHO8 8 «QIEKTPOJIUTH | U IJIaH U aJITOPUTM
9NEKMPULECKOM noJe. yeckas camMooOpa3oBaHH  JeiicTBHI
Jemoncmpayuonnstit onvtm N5 mucconuanusy | 0. Pa3BuBaTh Ilo3naBaTeJbHBIC:
((3JleKmp0Jlumbl U HeIIEKMPOIUNbL) . YMeTh KOMMYHUKAaTHUBH CaMOCTOATCIIBHO
WTIOCTPUPOB | YIO BBIACIISIOT
aThb KOMIETCHTHOCTh  (DOPMYITHPYIOT
puUMepamMu , YMeHUue M03HABATENbHYIO 1Eb,
W3Yy4YEHHbIE yBaXaTb UHYIO HCTONB3Ys 00IIKE MPUESMBI
MOHSTHUS U TOYKY 3pEHUS pelieHus 3aaa4y
00BSACHATH npu KoMMyHUKATUBHBIE:
MPUYUHY 00CyXTeHUN KoHnTpons u onienka
AIIEKTPOIPOBO | TIPOOIIEMBIL. JIeHCTBUI apTHEpa
JTHOCTH
BOJHBIX
pacTBOpOB
coJiei,
KHUCIIOT U
HIeJI0YeH.

24-26 9J‘IeKTp0_]‘II/ITI/IquKa§[ NUCCOLIMAIMS KUCIIOT, | 3HaTh ®opMHUpOBATH PeryasitTuBHBIE: CTaBAT 26.09. §7 PeaktuBsl u
1esouei u coneii. ONpeJieIeHNs | OTBETCTBEHHOE yueOHyI0 3a1auy, 27.09. XUMHUYECKOE
JaGopamopnuiii onvim Ned, TIOHSITUIA OTHOIIIEHHE K OTIPEJIeIISIOT obopynoBaHue

«KHUCIIOTa, YYEHHUIO, MocIe0BaTeNbHOCTh PeaxTuBbl 1
Hsmenenue okpacku uHOUKamopos 6 pas- «OCHOBaHHE», | TOTOBHOCTb H MIPOMEKYTOUHBIX LIEEH ¢ XUMHUUYECKOE
auunblx cpeoax. Th «CoIbY C CHOCOOHOCTh K Y4E€TOM KOHKPETHOTO obopynoBaHHe

TOYKHM 3pPEHUS | CAMOPa3BUTHUIO pe3ynbTara, COCTaBIsIOT

TEOpUu u IJIaH U aJITOPUTM

9JIEKTPOJIUTHY | CaMOOOpa3oBaHH  JIeHCTBUI

€CKoH 10. Ho3naBarte/bHbIE:

JIUCCOITHALINH. CaMOCTOSITENILHO

Ymetp BBIJIEIISIOT

O0OBSICHATH (bopMyIHpYIOT

oOrmme MO03HABATENLHYIO 11EJIb,

CBOMCTBa UCIIOJIB3Ys OOIIHE TPUEMBI

KHCIIOTHBIX peteHus 3aaa4y

HIIEJIOYHBIX KomMyHuKaTHBHBIE:

pacTBOpOB KouTpons u onienka

HaJIMYUEM B JIeHCTBUI mapTHepa

HUX HOHOB

BOAOpOJA U

TUAPOKCHUI-

MOHOB

COOTBETCTBEH

HO, a TakKxe

COCTaBIISITh

YpaBHEHHUS

3JIEKTPOIUTHY

€CKOH

JIUCCOLIALIUU

KHCIIOT,




OCHOBaHUU H
coJIeit.

27-28 | CwIbHBIE U Cl1a0ble SIIEKTPOJIUTHL. 3HaTh dopMHUpPOBATH Pery1siTHBHbBIE: CTaBAT 28.09. §8 JlaTuuk
Jlabopamopuuiii onvim Ne 5. « Cunsusie u onpez(eJIeHm OTBETCTBEHHOE y4eOHYI0 3a1a4y, 29.09. 3JIEKTPO-
cnabvie snexkmponumuy Onpedenerue TIOHATHI OTHOIICHHE K OTIPENIeIISIOT TIPOBOTHOCTH

«CTeTeHb YUEHHIO, TOCJIEIOBATENLHOCTD
KUCIOMHOCMU-OCHOBHOCIU CPEObl NOTYYEHHbIX N

JNEKTPOJIUTUY | TOTOBHOCTh M MIPOMEKYTOUHBIX LIee ¢
Ppacmeopos ¢ nOMOUbI0 UHOUKAMOpA u ecKoi CHOCOOHOCTh K YYE€TOM KOHKPETHOTO
oamuuxa snexmponposoonocmu, Th JTUCCOIMAIIUN | CAMOPAa3BUTHIO pe3yabTata, COCTABISIIOT
ﬂaﬁopamopnblﬁ onvtm No 6 ((B(IGMCMMOCWlb », «CUJIbHbBIC u IUIaH U aNTOpUTM
INEKMPONPOBOOHOCIU PACMBOPOE CUNLHBIX AJIEKTPOJIUTH» | CaMOOOPA30BaHU  JICHCTBUI
NEKMPOAUMO8 om Konyeumpayuu uornos, Th ) 10. ITo3naBartenbHbIe:

«cmabbIedNIeKT CaMOCTOSTEITFHO

POIHUTHI. BEIJICIISIOT

[Tornmars bopMyIHpYOT

pasHHIy MMO3HABATENBHYIO L1EJTb,

MEXTY HCTIONB3YS O0IINe TPUEMEI

CUJIbHBIMU H pelneHus 3aaa4y

CITabbIMHU KoMMyHUKATUBHbBIE:

ANEKTPOJIUTAM KoHTponb u onienka

u JIeCTBUH NTapTHepa

29-32 | Peaknuu MOHHOTO OOMEHa. 3Hath dopmupoBaThH ITo3HaBaTeabHBIE: §9 JaTumk
Jlabopamopuwtii onvrm Ne 7 OHpe)Z[ereHI/Ie MHPOBO33PEHHE,  CaMOCTOSTEIBHO 2.10. 3JIEKTPO-
«B3aumodeiicmesue 2udpoxcuoa oapus c peaxmuit COOTBETCTBYIOII  BBIACTISAIOT 3.10. NPOBOZIHOCTH,

. . HOHHOTO ee bopMyIHpyOT no3atop o0bpEMa
ceproi kucromoiiy , Th oOMeHa, COBPEMECHHOMY MMO3HABATENBHYIO L1EJTb, JKUIKOCTH, O10-
Toaroroska k F'UA YCIIOBHS UX YPOBHIO HCTIONB3Ys O0IINE PUEMEL peTka

MPOTEKAHUS. | pa3BUTHA peureHus 3amaq
YMmers HayKH, KoMMmyHUKaTUBHBIE:
COCTaBIISITh KOMMYHHKATHBH  KOHTpOIb U OlleHKa
IOJIHBIE U YIO JIeCTBUI mapTHepa
COKpalIEHHbIE | KOMIIETEHTHOCTD

VMOHHBIE U YBaXX€HHE K

YpPaBHEHHUS WHON TOYKe

HEOOpaTUMBIX | 3pEeHUs] HpH

peakuii u 00CyXIeHUN

Pa3bIACHATH pe3yIbTaToB

HXCYITHOCTH, | BBIIOJHEHHON

MIPUBOJIUTH paboThL.

MPUMEPHI

peakuuit

MOHHOTO

obMeHa,

1791010070: @i (]

KOHIIA.

33-35 | Peaknuu HOHHOTO OOMEHa. Ymerpb PasBuBath PeryasiTuBHbBIE: MOBTOPUTH | JlaTumk
Jlabopamopnwiii onvim Ne 8 Peaxyuu oomena [PUMEHATH yMEHUA 4.10. §9 SJIEKTPO-

TEOPETUYECKH | OLEHUBATh 5.10. MIPOBOJAHOCTH

Mmeancoy pacmeopamu snekmponumos, Th




Jabopamopnutii oneim Ne 9 «Obpa3zosanue

€ 3HaHHUA Ha

CUTyalluio 1

OCyIEeCTBISIOT

coneii aMmonus u uzyyenue ux ceoiicmen, Th | TPAKTHKe, OIIEpaTHBHO TIOLIArOBBII KOHTPOJIb 110
Moxroroska k TUA OOBACHSTH MIPUHAMATh pe3ysbTaTy
pe3yNbTaThI pelieHue, ITo3HaBaTenbHbIE:
MPOBOJIUMBIX | HaXOAWTh CrposT peueBoe
OITIBITOB, aJIeKBaTHBIC BBICKa3bIBaHHE B YCTHOU H
XapaKTepU30B | CIIOCOOBI ICcbMeHHOH (opme
aTh YCJIOBUSL | B3aUMoJeHcTBHS KomMMyHuKaTHBHbBIE:
NpPOTEKaHUs c VY4uTHIBaIOT pa3HbIe
peakuuii B OJJHOKJIACCHUKA  MHEHHS M CTPEMSATCS K
pacTBOpax MH BO BpeMs KOOPJIMHAINN Pa3INIHBIX
3JICKTPOIHUTOB | POBEACHUS TIO3HINH B
JI0 KOHIIA. MIPaKTHYECKOH COTPYJHHIECTBE
paboTHI.

36-37 Ipakmuueckas paboma No3. VYMers dopMupPOBATH PeryassTUBHbIE: CTaBAT 6.10. PeakTuBel 1
«Onpedenenue Konyenmpayuu conu no | OCYWECTBITE | MHPOBO33pERHe,  yuebHylo 3a1a4y, 9.10. zgg‘;‘q;g;‘;’;m
nexkmponposoonocmu pacmeopa», Th XHMITICCIHE | COOTBETCTBYIOL - ONPEACIAIOT z[aTrnZK Z)J'IeKTp;)-

OTIBITHI HA ee MIOCJIEIOBATEIEHOCTh
3HaHHE COBPEMEHHOMY HNPOMEXXYTOYHBIX LIeJIeit ¢ MPOBOAHOCTH
KaueCTBEHHBIX | YPOBHIO Y4ETOM KOHKPETHOT'O
peaKIuii; pa3BuUTHUS pe3yibTaTa, COCTaBISIOT
COCTaBJIATh HayKH, IUIaH U aJITOPUTM
MOJHBIE 1 KOMMYHUKaTHBH  IEHCTBHI

COKpamIéHHbIE | yIO IMo3naBaTebHbIE:
WOHHBIC KOMITETEHTHOCTh ~ CaMOCTOSITEIIHHO
ypaBHEHHSA U yBaXEHHUE K BBIJICTISIOT
HEOOpaTHMBIX | MHOW TOYKE (bopMyIHpYIOT

peakuii u 3peHust Ipu TI03HABATENbHYIO 11ETIb,
Pa3bsACHATH 00CyXIeHUH UCTIOJNIB3YS O0IIHe TPUEMBI
UX CYUTHOCTb. | pe3yIbTaToOB pereHus 3a1a4
XapakTepHu3oB | BHINOJHEHHOI KoMMmyHHKaTHBHbBIE:
aTh ycJOBHS | paboTHI KonTtpoms u onenka
TEUYECHUS JIeiCTBUI mapTHepa
peakiui,

UAYIHUX 10

KOHIIa, B

pacTBOpax

3JIEKTPOJITOB

38-40 | [uo ponus coneil. 3HaTh ®dopMHpOBaTH PerynsiruBHbIe: 10.10. §10 PeakTuBBl U

IMoaroroeka k TUA OIIpENIENIEHAE | OTBETCTBEHHOE BHOCSIT HEOOXOAUMBIE 11.10. XUMHYECKOE
THAPOIN3a OTHOILIEHHE K KOPPEKTHBBI B JIEHCTBHE obopynoBaHue
cosieil. YMETh | y4EHHIO, 1I0CJIE €T0 3aBEPIIEHUS Ha
ompeneniTh TOTOBHOCTh H OCHOBE €r0 H yJeTa
XapakTep CIOCOOHOCTh K XapaKTepa CHETaHHBIX
cpenbl CaMOpa3BUTHUIO OIHOOK.
pacTBOpoB u IMo3naBaTenbHbIE:
cojJell Mo WX | caMo00pa3oBaHH
COCTaBY. 10.




CTPOSIT pedeBoe
BBICKa3bIBaHHE B YCTHOMU H
MMCbMEHHOH (hopme
KoMMyHHKaTHBHbBIE:
KOHTPOJHUPYIOT JACHCTBUS
nmapTHepa

41 Ilpakmuueckas paooma Ned. Pewenue Ymers PasBuBath PeryasituBHbIE: 1 12.10. IToBTOpuTh| PeakTusel u
IKCHEPUMEHMALHBIX 3a0at NO meme MPUMEHSTH yMEHHUS OcymeCTBJE;HOT o XMMHUYECKOe
TEOPETUYECKH | OLIEHUBATH MOLIArOBBIN KOHTPOJIb IO y4eOHHMKY | 00OpynoBaHHe
«3J1el<mp0ﬂumuqecmm Ouccouuauuﬂ».
€ 3HAaHUS Ha | CUTyaluio u pe3ynbTary Marepuan
T MIPaKTHKE, OIEPATUBHO ITo3HaBaTe/bHBIE: rinassl 11
OOBACHATH MIPUHUMATD CrposT peueBoe
Ppe3yNbTaThI pelieHue, BBICKa3bIBaHHE B YCTHOH H
MPOBOAUMBIX | HAXOAWTH MIICBMEHHOH (hopme
OTIBITOB, a/leKBaTHBIC KoMMyHHUKATHBHbBIE:
XapaKTepU30B | CIOCOOBI VYduTHIBaIOT pa3HbIe
aTh YCIOBHS | B3aUMOJCHCTBUSI ~MHEHHS M CTPEMATCS K
MPOTEKaHUSA c KOOPAMHALINHU Pa3IUIHBIX
peaknuit B OJHOKJIACCHUKA  TIO3UIIUI B
pacTBopax MH BO BpeMs COTPYAHUYECTBE
3NIEKTPOJIUTOB | TMPOBEICHUS
0 KOHIa. NIPaKTUYECKOU
paboTHL.
42 TecToBbBIl KOHTPOJIb 1O pazoeny YMmers DopMHpOBaTh PerynsitTuBHbIe: 1 13.10. [HoBTOpUTH,
«MHOroo6pasue XHMHYECKHX peaKuuii MCTIONB30BATE | OTBETCTBEHHOE OCYWIECTBILIOT NOMIAroBbIi 1o
. NpUOOPETEéHH | OTHOIICHHE K 1 UTOTOBBIH KOHTPOJIB 110 YUeOHHUKY
B SKCIIEPUMECHTAJIbHOU XUMHUH»
ble 3HAHMA. YUYCHHIO, pe3ynbTary. Marepuan
TOTOBHOCTh 1 TJIaBbI
CHOCOOHOCTh K
CaMOPAa3BUTHUIO
u
camMmo000pa3oBaHu
10.
Paznen 2. [IpakTHKYM 10 H3y4YeHHIO CBOCTB MPOCTHIX BelIECTB: HEMETAJJIOB M METAJLIOB, UX coeanHennii (394)
Tema 3. Ceoiicmea zanozenos(5 u)
43-45 I"anoreHsl: GpU3HYECKUE U XUMUYECKUE 3HaTh ®opMupoBaTH PeryasiruBHbIE: 1 16.10. §12 PeakTuBbl U
CBOMCTBA 3aKOHOMEPHOC | IIEJIOCTHOE [TnanupyroT cBOon AeHicTBHS 17.10. XHMHYECKOe
. ™ MHUPOBO33PEHHUE, B CBSI3H C NOCTABICHHON o0OopynoBanue
Jemoncmpayuonnstit onvim Ne6 dusuueckue .
. U3MEHEHUs COOTBETCTBYIONLI  3a/Jadyel U yCIOBUAMU €€
CB0LCMBA 2AN102€HOB. N
Tlaé . A010 P CBOWCTB ee perneHus
aoopamopHvlu onblm Ji2 acnosnasanue 5J€MEHTOB B | coBpeMeHHOMY  Ilo3HaBaTe/lbHbIE:
COJIAHOU KUCTIOMBL, XA0PUO08, OPOMUO0S, UOOUOO8 U A-Tpynmax YPOBHIO CTaBaT 1 GOPMyIHPYIOT
toda. VMeTh maBath | pa3BHTHS e ¥ IPOGIIEMBI YPOKa
XapaKTepUCTH | HAYKH. OMMYHHMKATHBHbBIE:
Th pakTep y Kommy
Ky AJIEKBaTHO UCHONB3YIOT
3JIEMEHTOB- peueBble CpeAcTBa s

TaJIOr€HOB IIO
nux

3¢ (EKTHBHOTO pEIICHUS
KOMMYHUKATHBHBIX 33124




ITOJIOXKCHHUIO B

JIngyHocTHBIE: Pa3BuBaior

TIEPUOTUIECKO OCO3HAaHHOE OTHOIIICHHE K
W Tabmune u CBOMM COOCTBEHHBIM
CTPOCHHUIO MTOCTYTIKaM
aTOMOB.

46-47 Xnop. CBoiicTBa M NMPUMEHEHHE XJIOpa 3Hathb ®dopmMupoBath PeryasituBHbI€: 18.10. §13 Anmapar st
Jlemoncmpayuonnwuii onvim Ne 7 «H3yuenue CBOMCTBA IIEJIOCTHOE Paznmuuarot 01}0006 " 19.10. MIPOBEACHUS XU-
dusuuecKux u Xumueckux ceoiicme xiopay | 0P KaK MHpPOBO33PCHUE,  PE3YJIbTAT JCHCTBUS MHYECKUX MPO-
TlaGopamopnuiii onvim Nell. MIPOCTOr0 coorBeTcTBYIOL]  Ilo3HaBaTeabHbIE: ueccos (AIIXP)

P P N BEILECTBA. ee Brnaneror obumM npremom

Ombenusarowue ceoticmea xnopa , Th VMeTs COBPEMEHHOMY  peleHHs 3a/1a4
COCTaBIITh U | YPOBHIO KoMMyHHKaTHBHbBIE:
OOBSICHATH C | pa3BUTHA JoroBapuBatorcs o
TOYKH 3pEHUS | HAYKH. COBMECTHOI
OKHCTICHUS | NEeSITeTbHOCTH, TIPUXOIS K
BOCCTaHOBJICH o0IIeMy penIeHnIo
WSl YpaBHCHHSA
peakiui,
XapaKkTepU3yIo
1111504
XUMUYECKHC
CBONCTBa
XJIopa.

48-50 | CoenuHEHUS TaJOTCHOB. XJI0pOBOIOPOI. 3uare crocob | BocmureiBaTh Io3HaBaTeabHbIE: 20.10. §14 PeakTHBEI U
Jemoncmpayuonnsiii onvim Ne8 [lonyuenue MOTyYCHHS POCCHICKYIO Brnageror o6umM nprueMomMm 23.10. XUMHUUYECKOE
X10p060d0poda u pacmeopenie e2o 6 6ode. XJIOPOBOZOPO | TPaKIAHCKYIO penIeHus 3amaq obopynoBaHue
JaGopamopnviii onvim Nel2. Ja B HUICHTUIHOCTE! KoMMyHHKATHBHbIE:

BaaumHoe GulmMecHe e 2ai02eHO8 U3 nmabopaTopud | MATPHOTH3M, JoroBapuBatoTcs o

. U yMETh TMO00BE U COBMECTHOM JesATeTHbHOCTH,

pacmeopos ux coneii, Th cobuparh €ero | yBakeHHe K OPUXOMAT K 00IIEMY

Jlabopamopnuuit onvim Nel3. B mpobupky, | OtedecTBy, PELIEHHTO.

Pacnosznaeanue consanou kuciomeol u X]lOpM()O@, [(0_]16}1. YMeTs 4yBCTBO Pel"y.]'[ﬂTl/lBHbIe:

opomudos, uoouoos, Th XapaKTEPU30B | TOPAOCTH 3a [InaHupyroT cBOU AEHCTBUS
aTh CBOMCTBAa | OTEUECTBEHHYIO B COOTBETCTBHH C
XJIOPOBOAOPO | HAYKY. NIOCTaBJICHHOI 3a7a4eil u
Ja. YCIIOBHSIMU €€ peai3aiiu

51-52 Ipakmuueckas paboma Ne 5. 3nate obOume | Pa3BuBarth PerynsiTuBHbIe: 24.10. [HoBTOopn | PeakTuBel u
«Onpedenenue codepricanusn xnopuo-uonog ¢ | yMeH#A Ocymectsnsior 25.10. T § 12- | xummdcckoe
o MHAWBUyallb | OLICHHMBATh MOIIAarOBBIM KOHTPOJIb 110 15 060p}’J10BaHI/I€

numuvesoii 600e» Th J
HbIC CBOMCTBA | CUTYallUI0 U pe3yibTaty Hatamk xmopun-
COJISTHOM OIIEPaTUBHO I[lo3naBaTeabHbIE: HOHOB
KHCJIOTHI. MIPUHUMATh Crposr peueBoe
Ymeth peuieHue, BBICKa3bIBAHKE B YCTHOU U
OTJIMYaTh HAXOIUTh MMUCHMEHHOU (opme
COJISIHYIO aJIeKBaTHBIE KoMMyHUKATHUBHbBIE:
KUCJIOTY U €€ | CIOCOOBI Y4uTBIBAIOT pa3HbIC
COJIH OT B3aMMOJICHCTBHS MHEHUS M CTPEMSTCS K




JAPyTHX

C

KOOpAuHAITNKU PA3JIMIHBIX

KHACJIOT U OIHOKJIACCHUKA  TIO3WITHH B
COJICH. MH BO BpeMs COTPYAHUYECTBE
Ymeth TIPOBEICHUS

MPUMEHSTh MIPaKTHYECKOM

TEOPETHYECKH | pabOTHI.

€ 3HaHMS Ha

MPaKTHKE,

00BSACHATH

pe3yJbTaThl

TIPOBOIMMBIX

OTIBITOB,

XapaKTepHU30B

aTh yCJIOBHUSA

MIPOTEKAHUS

peakuui.

53-56 | MMoxaroroska k THA 3akperieHne | YMeHue K.YY/. 26.10.
3HAHWUH U OPUEHTUPOBAThCS Y MEHUE CAMOCTOSITEIIBHO 27.10.
pacyeTHbIX Ha MOHUMaHHe OpTaHHU30BHIBATH YUE€OHOE
HaBBIKOB Y4- | IPUYHUH yCIexXa B B3aHMOJICHCTBHE B IPYIIIE
csl. y4aeOHOH ILYVYA.

YMenue JESATENIbHOCTH YMeHue:
pemaTh * OCYIIECTBIISTH aHAIN3
THUIIOBBIC 00OBEKTOB C BBIZICJICHUEM
MIPUMEPHI CYIIECTBEHHBIX H
KOHTPOJILHO- HECYLIECTBEHHBIX
U3MEPUTENHH TIPU3HAKOB;
BIX * OCYIIECTBIISITH CHHTE3
MaTepHaioB KaK COCTaBJICHHUE [IEJOTO
U3 4acTeu.
P.YYA.
Ymenus:
1.0cyiecTBasATh
WUTOTOBBINA U MOLIATOBBIH
KOHTPOJIb 110 PE3yIIbTaTy;
2. AnekBaTHO
BOCHPUHHUMATH OLICHKY
YUHUTEIST;
3. Paznuyate cioco6 u
pe3ysbTar AeHCTBUS
Tema 4. Ceoticmea kucnopooa u ceput (7 u)
57-60 KI/ICHOPOH: MOJIy4YeHHE U XUMUUYECKHE 3Hathb dopmMHUpOBATH PeryasituBHble: 6.11. § 17 PeaktuBbl u
cBOiicTBA. /leMoOHCMpPayuonnblii onvim 3aKOHOMEPHOC | LIEJIOCTHOE INIAHUPYIOT CBOU )ICI/ICTPI/ISI 7.11. XUMHYECKOE
TH MHUPOBO33pEHHE, B CBS3H C [IOCTABJICHHOMN obopynoBaHue
Ne 9. «Ilonyuenue u cobupanue kuciopooa y
WU3MEHEHHUs COOTBETCTBYIOIl  3a/iaueil U YCIIOBUSIMHU €€
6 1abopamopuu CBOWCTB ee penreHus.
U 3anoJjiHeHue um casomempa» JJIEMEHTOB B COBPEMCHHOMY ITo3naBaTeabHbIE:
Jlabopamopnubwtit onvim Nel4, A-rpynmax, | ypOBHIO CTaBAT ¥ HOPMYIHPYIOT

OIpPCACIICHNE

LIeJTU U TPOOJIEMBI ypoKa




«l'openue cepul na eozoyxe u 6
kucnopooe» Th

Jlabopamopnuwtit onvim NelS.
«lopenue snceneza, meou, MazHus Ha
6030yxe u ¢ kuciopooe» Th

MTOHSTHUS
aJUTOTPOTIVIH.
YMeTh nmaBaTh
XapaKTePUCTH
Ky 3JIECMCHTOB
U TPOCTHIX
BEILIECTB
MOJITPYIIITBI
KHCJIOpOJa IO
HX
[MOJIOKEHHUIO B
TIEPUOTUIECKO
W Tabmune u
CTPOCHHUIO
aTOMOB.
YMeTh
OOBSICHSTD,
o4yeMy
YHCIIO
MPOCTHIX
BEILECTB B
HECKOJIBKO
pa3s
MIPEBEIIIACT
YHCIIO
XAMUYECKUX
3JIEMEHTOB.

pa3BUTHA
HayKH.

KoMMyHHKaTHBHbBIE:
a/IEKBaTHO UCIIOJB3YIOT
peyeBbIe CPeICTBa JUTs

3¢ pexTBHOTO pereHus
KOMMYHUKATHBHBIX 33124

61

62

Cepa. XuMunyeckue cBOWCTBa CEPHI.
Jemoncmpayuonnwtii onvim NelO .
Annomponnvie moouguxayuu cepuol.
Osnakomnenue ¢ obpazyamu cepvli u eé
NPUPOOHBIX COeOUHEHULI.

3HaTh
(huzngeckue
u
XUMHYECKHUE
CBOMCTBA
ceprl. YMeThb
COCTaBJIATh
YpaBHCHHS
peakuui,
TIOJITBEPIKIAI0
X
OKHCJIUTEIIbH
BIe U
BOCCTAHOBHTE
JIBHBIE
CBOMCTBA
cepel,
CpaBHHUBATh
CBOMCTBA
MIPOCTHIX
BEILIECTB
CepHl U

dopMupoBaHue
IIETIOCTHOTO
MHUPOBO33PEHUS,
COOTBETCTBYIOI]
ero
COBPEMEHHOMY
YPOBHIO
pas3BUTHSA
HayKH.

PerynsitTuBHbIe:
Paznuuarot criocob u
pe3yJbTat JeUCTBUS
Ilo3HaBaTe/IbHBIC:
Brnanetot o6mum npreMom
pereHus 3a1a4
KoMMmyHHKaTHBHBIE:
JoroBapuBatotcs o
COBMECTHOM
NeSITeTbHOCTH, TIPUXOJIS K
o0IIeMy penIeHHIO.

8.11.
9.11.

§18

PeakTuBsl,
KOJUISKIINH U
XUMHUYECKOE
obopynoBaHue




KHCJIOPO/Ia,

Pa3bIACHATD
9TH CBOMCTBA

B CBETE

npeCTaBICHH

i 06

OKHCITUTEIIHHO

BOCCTAQHOBHUTE

JBHBIX

npoleccax.

63-64 | Coenunenus CEpBI: CEPOBOIOPO/I, 3Hath crocob | PopmupoBats  PeryJisiTuBHbBIE: 10.11. §19 Amnmapart st

cepo6odopoonas kucroma. CynbhusL. MOJTyYSHHS OTBETCTBEHHOE Y4UTHIBAIOT MPABUIIO B 13.11. MPOBEICHUSI XH-
. CEpOBOAOPOAA | OTHOIICHUE K IUTAaHUPOBaHUH ¥ KOHTPOJIE MHYECKHX pPeakx-

Jemoncmpayuonnstit onvim Nell Obpasyor N

NPUPOOHBIX CYIbduoos u cyrvghamos. i YHCHHIO, crioco6a pemeri wuid (ATXP),

" 7a00opaToOpud | TOTOBHOCTH H IMo3naBaTe/bHbIE: npu-
Jadopamopnsiic onvim Ne16. Kauecmeennvie U ero cnocobHOCTh K MCHONb3yIOT IOMCK 60p A1 noJtyye-
peaxyuu Ha cyib@uo-uonsl 6 pacmeope. b CBOMCTBA. CaMOPa3BUTHIO HE00X0IUMOi HUS Ta30B WK
JHemoncmpayuonnwviit onvim Nel2: YmMeTh u uH(OpMALIUH IS anmapat Kumma
«llonyuenue cepoeodopoda U uzyueHue ezo 3aIlMChIBATh caM000pa30BaHN  BBIMOJIHEHUS yUeOHBIX PeakTuBel,
Ceolicme)). YpaBHEHUsI 10. 3aJlaHuii ¢ KOJUICKIIUH
Jlabopamopuuiii onvim Nel7: «Cunmes peakuui, UCIIOJIb30BaHUEM YueOHOMH XUMHYECKOE
cepogodopoda. Kauecmeennvle peaxyuu na XapaKTepusyto TIHTCPATYPBI obopynosatue

IIUX KoMMmyHHKaTHBHBIE:
cepo6o0opod u cynvuovy Th . o

cBoifcTBa KoHnTpomupyroT aeiictBre

cepoBomopoaa napTHepa.

, B HOHHOM

BUIIE,

TIPOBO/IUTH

KaueCTBEHHY

10 PeaKLuIo

Ha CyJabQHI-

HOHBI.

65-66 CoenuHeHus cepbl: OKCHJI CEphI (Iv), 3HaTh ®opmupoBathb PeryasituBHbIC: 14.11. §20 Amnmapar ais
CEepHHUCTAs] KHCIOTA U €€ COI. CBOMCTBa OTBETCTBEHHOE Y4UTHIBAIOT MPABUIIO B 15.11. MPOBEJICHUS XH-
Tabopamopustii onvim Nel8 CEpPHUCTOTO OTHOLICHHE K IUIAHUPOBAHUH ¥ KOHTPOJIE MHECKHX peaK-

rasa, YUCHHUIO, crioco0a perreHus uit (AIIXP)
Kauecmeennvie peaxyuu na CEpPHUCTOM TOTOBHOCTb U IMo3HaBaTenbHBIE:
cynvghum- uonvt 6 pacmeope. Th UCIIOTHI. CIocOOHOCTh K Mcnonb3yroT mouck
Jemoncmpayuonnslit onvim YmMmets CaMOpPa3BUTHUIO HE00X0IuMOou
Ne 13. «H3yuenue ceoiicme COCTaBIISITh u MH(OpMaNUK [T
CePHUCO20 2a3a U CEPHUCMOTL KUCTIOMbLY YpaBHEHUS caM0o00pa30BaHH  BBINOJHEHMS yueOHbIX
peakuuii, 10, OCHOBBI 3aJlaHuii ¢
XapaKkTepU3yI0 | S3KOJOTUYECKOU HCIIOJIb30BaHUEM yUeOHOU
111704 KYJBTYPBI, JIATEPATYPHI
CBOMCTBa cootBercTByIon] KoMMyHHKATHBHBIE:
JTUX eit Kontponupyror aelicteue
BEIECTB, COBpPEMEHHOMY  HapTHepa.
OOBSCHSITB YPOBHIO




IPUYHHY
BBIIIAZCHHS
KHCJIOTHBIX
TOXKICH,
MPOBOAUTH
Ka4eCTBEHHY
10 peaKLuio
Ha Cynb(pUT-
VOHBI.

OKOJIOTHYCCKOI'O
MBIIIJICHUASA.

67-68

Coenunenus cepsl: okcua cepsl (VI),
CepHasi KHCJIOTa U €€ COJIH.

Jlabopamopnutit onvim Nel9 Kauecmeennvie
peakyuu Ha cyrb@am-uonvl 8 pacmeope.

b

3Hathb
CBOMCTBa
pa3baBIeHHON
CcepHOH
KHCJIOTEHI.
Ymeth
3aITUCHIBATh
YpaBHCHHSA
peakiui,
XapaKTepu3yio
X
CBOMCTBa
pazbaBieHHOI
CepHOH
KHCJOTHI, U
Pa3bIACHATH UX
B CBETE
TIpeJCTaBICHU
i 00
DJIEKTPOJIUTUY
ecKoit
JIUCCOIIMALIAN
nu
OKHUCITUTEIHHO
BOCCTAaHOBHTE
JBHBIX
mporieccax,
TIPOBOTUTH
Ka4eCTBCHHY
10 PEaKIUI0
Ha cynbdar-
HUOHBI.

®opmupoBarhb
OTBETCTBEHHOE
OTHOILIEHHE K
YYEHHUIO,
TOTOBHOCTb H
CIIOCOOHOCTB K
CaMOPa3BUTHUIO
u

caMmo000pa3oBaHu

10.

PeryasiTuBHbIe:
Paznnyatot crioco6 u
pe3ysbTaT AeUCTBUA
IHo3HaBaTe/bHbIE:
Brazgerot o6mmm nmpueMom
pemIeHus 3anad
KoMMyHUKaTUBHBIE:
JHoroBapusatotcs o
COBMECTHOH
ACATCIIBHOCTU, IPUXOIAT K
obrremy

16.11.
17.11.

§21

PeakTuBbl 1
XUMHUYECKOE
obopynoBaHue

69

70

CBoiicTBa cepHOM KUCIIOTHI JlabopamopHutit
onvtm Ne20 H3yuenue ceoiicme cepHot
kuciomol, Th

3HaThL
CBOMCTBA
KOHIICHTPHUPOB
aHHOU
CepHOH
KHCJIOTHI U
crocod eé

JImaHOCTHBIE.
®dopMmupoBath
OTBETCTBEHHOE
OTHOILICHHUE K
YYEHHIO,
TOTOBHOCTh M
CIOCOOHOCTh K

PeryasiTuBHbIE:
IInanupyor cBou
JIEHCTBUS B COOTBETCTBHH
C MOCTaBJICHHOM 3a7adeil 1
YCIIOBUSIMU €€ peann3aluu
ITo3naBaTeabHbIE:

20.11.
21.11.

§ 21

PeakTuBbl 1
XAMHYECKOE
obopynoBaHue




paz0aBicHHA. | CAaMOPAa3BUTHIO BiageroT o6muM npreMom
Ymeth u pelieHus 3aaa4
OTINYATh camooOpazoBann KomMMyHuKaTHBHBIE:
KOHIICHTPHUPOB | 0. Kontponupytot nerictBus
aHHYIO nmapTHepa
CEpHYIO
KHCJIOTY OT
pazbaBieHHOI
yCTaHaBJIUBAT
b
3aBHCHMOCTh
MEXTY
CBOMCTBaMH
CcepHOH
KHACJIOTHl U
eé
IIPUMCHCHUEM

71-73 | Moxaroroska k TNA Ymerhb dopmupoBath  PeryasiTuBHbIe: 22.11.
periaThb OTBETCTBEHHOC OcCyIIeCcTBISIOT 23.11.
pacyéTHbIe OTHOLIEHUE K MOIIArOBbIi KOHTPOJIb MO
3a/a4u 10 YUEHHIO, pe3ynbTary
YpaBHEHHUSM | TOTOBHOCTh U I[lo3naBarenbHbIE:
XUMHYECKHX | CIIOCOOHOCTh K Bmazeror oOmum mpreMom
peakmmii ¢ CaMOPa3BUTHIO penIeHus 3amaq
WCTIONB30BaHU | H KoMMyHHKAaTHBHBIE:
€M BemecTB, | caMooOpa3zoBaHW KOHTPOIHPYIOT AEUCTBUS
collepXammx | ¥o. mapTHepa.
OIpe/IeNIEHHY
10 JIOJII0
IPUMECEH.

Tema 5. Ceoiicmea azoma u pocghopa (9 u)
74-75 A30T: (I)I/ISI/IIICCKI/IC U XUMUUYeCcKue Ymerb dopmMHUpOBATH PeryasituBHbI€: 24.11. §23
CBOMCTBA. XapaKTepU30B | IETOCTHOE [lmarupyIoT CBOM neﬁczsm 27.11.

aTh MHPOBO33PEHUE, B CBSI3H C MOCTABICHHOMN
XUMHYECKHE | COOTBETCTBYIONI  3a/Javyeil M YCIOBHIMH €€
JJIeMEHTHl Ha | ee PpelIeHuUs.
OCHOBAHUU COBPEMECHHOMY I[lo3naBaTeabHBIE:
170 YPOBHIO CraBsT 1 GOpMyIHPYIOT
IIOJIOKCHUS B pa3BuUTUA eJIn U HpO6HCMBI YpOKa
MEPUOTUYECKO | HAYKH, | KoMMyHUKATHUBHbBIE:
W CHCTEME U KOMMYHUKAaTUBH A]leKBaTHO HCIOJIB3YIOT
CTPOCHHUS HX | YIO peyeBble CpeICTBA IS
aTOMOB. KOMIIETEHTHOCTb (P (PEKTHBHOTO PELICHUS
3HaTh B OOMICHUH U KOMMYHUKATHBHBIX 33124
CBOWCTBa COTPYJIHUYECTBE
azota. YMeThb | co
O0OBSCHATH CBEPCTHUKAMH.




MIPUYHHY
XHUMHYCCKON
WHEPTHOCTH
a30Ta,
COCTaBJISITh
YpaBHEHHUS
XAMHYECKUX
peakiui,
XapaKTepU3yIo
X
XHUMHYCCKHE
CBOMCTBA
a3oTa, W
Pa3bACHATh
HX C TOYKH
3peHust
MpeCcTaBIeCHU
i 00
OKHCIIUTEIHLHO
BOCCTAHOBHTE
JIBHBIX
poueccax.

76-77

AMMMaKx.

Hemoncmpayuonnstit onvtm Nel4 Ionyuenue
aumuaxka u eco pacmeoperue 6 gooe.
Jlabopamopnotit onvim N 21 «Ocrosnble
ceoticmea ammuaxay Th

3HaTh
MEXaHU3M
o0Opa3oBaHUs
HOHA
aMMOHUS,
XUMHYECKHUE
CBOMCTBA
aMMHaKa.
Ymertb
COCTaBJIATh
YpaBHEHHUS
peakuui,
XapaKTepU3YIO
X
XAMUYECKHE
CBOMCTBA
aMMHaKa, "
Pa3BACHATH
AX C TOYKH
3pEHUs
MpeICcTaBIeHI
i 00
JJEKTPOITUTHY
eCcKoH
JIUCCOLMAIIIH
u

®opMupoBaTh
LETOCTHOE
MHPOBO33PEHHE,
COOTBETCTBYIOII
ee
COBPEMEHHOMY
YPOBHIO
pa3BUTHA
HayKH.

PerynsiTuBHbIe:
[InanupyroT cBOU AeHCTBUS
B CBSI3H C ITOCTaBJICHHON
3a7a4eil 1 yCIOBHAMH €€
peIIeHUs.
Ilo3naBarenbHbIe:
CraBsaT 1 GOopMyIHPYIOT
LEJH U TPo0JIeMBbl YpoKa
KoMMmyHHKaTHBHbBIE:
KonTponupyrot nedcTBus
napTHepa

28.11.
29.11.

§ 24

JlaTamk
ANEKTPO-
MIPOBOTHOCTH




OKHCJIMTCIBHO

BOCCTaHOBHTE
JBHBIX
mporeccax.
78 Ilpakmuueckas paboma Ne 6. Ymers ®opmupoBathb PeryasituBHbIE: 30.11. §25 PeaxTuBbl 1
«lonyuenue ammuara, usyuenue ezo MoJy4yaThb KOMMYHUKaTuBH IlnaHupyrot cBon AeHcTBHS XUMHYECKOE
N aMMHaK yI0 B CBSI3H C ITOCTaBJICHHOW obopynoBanue
ceoticmey. Th peakuuen KOMIIETEHTHOCTh  33J1a4€i U YCIIOBUSIMHU €€
MOHHOTO B OOLICHUH H peLIeHus.
oOMeHa U cotpyaandecTse  Ilo3HaBaTeJbHBIE:
JTOKa3bIBATh co CraBsaT 1 GOpMyIHPYIOT
OTIBITHBIM CBEpPCTHHKAMHU LIENTU U IPOOIIEMBI ypOKa
myTéM, 49TO B TIpoIiecce KoMMyHHKATHBHbBIE:
coOpaHHBIN y4eOHO- AIICKBaTHO HCIOIB3YIOT
ra3 — HCCIIEIOBATENbC  PEUEBBIC CPENICTBA JUIA
aMMHaK, KOH 3¢ (EKTHBHOTO pEIICHUS
aQHATM3UPOBAT | IEATEIBHOCTH. KOMMYHUKaTUBHBIX 3a/1a4
b PE3YJbTATHI
OIBITOB U
JienaTh
oboburaromnye
BBIBOJIBL.
79 Coim aMMOHHASL. 3HaTh ®opMupoBaTh PerynsitTuBHbIe: 1.12. § 26 PeaktuBbl u
JlaGopamopnuuii onvim Ne22 Ka4eCTBEHHY | KOMMYHHKATHBH HJ'IVaHI/IPYIOT CBOH XHMHYECKOE
Bsaumooeiicmeue — coneii ammonus — co | 10 PEAKWO | yio ACHCTBHA B CBASH C obopynoBanue
Ha HOH KOMITETEHTHOCTh ~ MOCTaBJIEHHOMH 3amadeil u

wenouamu Th aMMOHHUSI. B OOLICHUH H YCIIOBUSIMHU €€ PEIICHHUSI.
YmeThb corpyanuuectse Ilo3HaBaTeJbHBIE:
COCTAaBJISITh co CraBsaT 1 GopMyIUPYIOT
ypaBHEHHUsI CBEpPCTHHKAMHU LEJIH U TPo0JIeMbl YpoKa
XHMHYECKHX | B IIpolecce KoMMmyHHKaTHBHbBIE:
peakuui, yueOHO- KonTtpomupyroTt nedcTBus
XapakTepHu3ylo | UCCIeIOBaTeNIbC  MapTHepa
IHIX KOH
XVUMHUYECKHE | JeATebHOCTH.
CBOMCTBa
couet
aMMOHUS, U
Pas3bACHATH X
B CBeTe
MIPEICTaBICHN
it 00
ANEKTPOIIUTHY
€CKOH
JIUCCOITHALINH.

81-84 | A30THAag KUCJIOTA. 3HaTh dopMHUPOBATH PeryasiTuBHbBIE: 4.12. §27 Tepmopesucrop-

CTpOCHHUE LIEJIOCTHOE 5.12. HBIH TaTYNK




Jlemoncmpauuonnste onvimut NeNo 15-17: MOJICKYJIBI MHUPOBO33PEHHE,  YUUTBHIBAIOT MIPABUIIO B TEMIIEPATYPHI,
«Hoﬂyqeuue 0Kcu0a azoma (IW u uquenue A30THOM COOTBETCTBYIOIT INIAaHUPOBAHUHN U KOHTPOJIE JaTYUuK pH,
ezo ceoticmern; «OKucienue okcuoa azoma KHCJIOTBL. ce criocoba perenns HaTHHIK
(II) 00 chuoa azoma (IW»; «B3auM00eil" Ymers COBPEMECHHOMY pas3ian4aroT Cl:IIOCO6 u DJICKTPOIIPOBO/J
cmeue oxcuda azoma (IV) ¢ 6000ii u OOBACHSTD, YPOBHIO pe3ynbTar AercTBUs HOCTH, anmapar
- YeMy paBHBI | Pa3BUTHUS ITo3naBaTeabHbIE: JUIsl IPOBEACHUS

KUCTIOpOOOM, noayuenue azomHoi Kucnomot» BaJICHTHOCTh | HAyKH. HCTIOJIE3YIOT MOUCK XAMHUYECKUX
Jabopamopnuit onvim Ne 23. H3zyuenue aToMa a3oTa Heo0xouMoit nHpopManun peaxuuit
ceoticme azomuotl kuciomol TH U €ro CTElEeHb JUISL BBITTOJTHEHUSI y4eOHBIX (AIIXP),

OKHCJICHHS B 3aJJaHMI C UCIIOJIb30BAHUEM MarHuTHas

MOJIEKYJIE yaeOHOI TUTepaTypHl, MeIIaJIKa

a30THOM KoMMyHUKaTUBHBIE:

KHCJIOTHI. KOHTPOJHUPYIOT AEUCTBUE

YMeTh napTHEpa 10rOBapUBAOTCS

COCTaBIISITh 0 COBMECTHOM

YpaBHEHHUS JESATENBHOCTH, MPUXOAT K

XUMUYECKUX 00I1IeMy PELICHUIO

peakuui,

JIeKaIUX B

OCHOBE

MIPOU3BOJICTBA

a30THOM

KHCJIOTBI, U

Pa3bACHATH

3aKOHOMEPHOC

TH UX

MIPOTEKAHHUS.

85 Ilpakmuueckasn paboma Ne 7. «Onpeodenenue YMmers ®opMuUpoBaTH PerynsitTuBHbIe: 6.12. § 27 PeakTuBbl 1
Humpam- UOHO068 6 RUMAMETbHOM PACMEope» COCTaBJIAATh IEJIOCTHOC TUTAaHUPYIOT CBOU JICUCTBUA XUMHYECCKOC
TE YpaBHEHHUS MHPOBO33pEHHE, B COOTBETCTBHH C obopynoBaHue,

peaxuit COOTBETCTBYIOL  TIOCTABJICHHOM 3aaueil u Jatuuk HUTpaT-
MEXIY ee YCIIOBUSIMU €€ pean3aiiui HOHOB
pa30aBIeHHON | COBPEMEHHOMY ITo3naBareabHbIE:

u YPOBHIO BIIQJICIOT OOIITUM MPUEMOM

KOHLEHTPUPOB | Pa3BUTHUS peuenus 3aaay

aHHOM HayKu. KoMMyHUKaTUBHBIE:

A30THOU KOHTPOJIHUPYIOT NEUCTBUS

KHCJIOTOH M napTHepa

METaJUIaMH,

O00BSACHATH UX

B CBETE

MpeICcTaBIeHI

i 00

OKHCJIUTEIHLHO

BOCCTAaHOBHTE

JIBHBIX

Iponeccax.




86-88 | Coim a30THOM KHUCIIOTHI — HUTPATHI. 3Harthb dopmMupoBaTh PeryasiTuBHbIE: 7.12. § 28 JlaTank
Jlemoncmpayuonnwiii onvim Nel8 Ka4eCTBEHHY | IIEJIOCTHOE [UTAHUPYIOT CBOM ACHCTBUS 8.12. 3JIEKTPOIPOBOT
OBDasubl MOUDOOHBIX HUMDAMOS. 1l 10 PEAKUMIO | MUPOBO33PEHHE, B COOTBETCTBHHC HOCTH,

pasyel npup P Ha HHUTPAT- COOTBETCTBYIOLI  IOCTABJICHHOM 3a1aueii 1 KOJUICKIINH
pocpamos. HOHBL. YMETH | ee YCIOBUSMH €€ Pean3aiyu
Jlabopamopnutii onvim Ne24 OT/INYATH coBpeMeHHOMY  Ilo3HaBaTeJbHBIE:
O3HakomieHue ¢ a30MmHbIMU U COJIM a30THOM | YPOBHIO BJIAJICIOT OOIIUM IPUEMOM
Pocdoprviu yoobpenuami. KHUCJIOTBI OT | Pa3sBHUTHUS peleHus 3a1a4
P D06 S TE XJIOPHJIOB, HayKd, U KoMMmyHuKaTHBHBIE:
acCnosHaeanue a3omHusblx yoooOpeHuu. .
N cynb(aros, OCHOBBI KOHTPOJIUPYIOT JICUCTBHS
Jlabopamopnuiit onvim Ne 25 Cyl1b()UI0B M | SKOJOTMYECKOH  mapTHepa
«Onpeodenenue aMmuauHoul ceaumpol u CYJIb(UTOB. KYJIETYPBIL.
moueeunvty Th Ymers
COCTaBIIITh
ypaBHEHUSI
peakuuit
pasJoKeHusI
HHUTPATOB.
89 CDOC(bOp. CoenuHeHusa (bocq)()pa: OKCHI 3Hathb ®opMHUpOBATH PeryasitTuBHbI€: 1.12. § 29, § 30 | PeakTuBbI 1
" | pocpopa (V), oprodocdoprast Kuciora 1 QIUIOTPOTHEIC | OTBETCTBCHHOE  MUIAHHPYIOT CBOM JICHCTBH XUMHUYECKOEe
91 MOJM(UKALUK | OTHOIIEHHE K B CBA3H C IIOCTABJICHHOM 12.12. o0opynoBaHue
ee conmu. Pochopubie ynoOpeHust o y
- ocdopa, YYEHHUIO, 3a/1a4eil U yCIIOBUAMU €€
Aemoncmpayuonnsuii onvim Nel9 Th CBOMCTBa FOTOBHOCTh U pelenus
Obpasyvt kpachozco ¢hocgopa, okcuoa Oemoro u ciocooHocTh K Ilo3HaBaTeJbHBIE:
qbocqbopa (\/ ), npupodelx qbocqbamoe. KpacHOIO CaMOpPa3BUTHIO CTaBsIT U POPMYIHUPYIOT
Jlabopamopnuwtii onvim Ne26 «I openue tocdopa. 1 LemH ¥ MpobIIeME! ypoka
VMeTs camoobpazoBann KoMMyHMKATHBHbBIE:
cepul u pocghopa na 6o3zoyxe u 6
COCTaBIIAITh 10. a[IeKBaTHO UCIOJB3YIOT
Kucnopoode» Th ypaBHEHHUS PpEUEBBIE CPENCTBA IS
Jlabopamopmuuwtit onvim No27 XHUMHYECKUX 5(PEKTUBHOTO peleH s
O3Hnaxomnenue ¢ A30MHbIMU U peaxiui, KOMMYHHUKaTUBHBIX 3a71a9
pocpopuvimu yooopenusmu. Th XapaKTCpH3yIo
KX CBOUCTBA
dhocdopa.

92-95 | Moaroroska k TNA Ymers dopmupoBaTh PeryasiTuBHbIE: 13.12.
COCTAaBJIATh KOMMYHUKATUBH  IUIAHUPYIOT CBOM JICUCTBHUS 14.12.
ypaBHEHHUsI yI0 B CBSI3H C IIOCTABICHHON
peaxmuii, KOMIICTEHTHOCTh ~ 3aJ1aueil W YCIIOBUSMH €€
XapakTepu3yio | B OOLICHUH U pelueHust
UX corpynundectse I[lo3HaBaTenbHbIE:

XUMUYECKHE | CO CTaBAT ¥ HOPMYJIUPYIOT
CBOWCTBA CBEPCTHUKAMHU LEJIU U IPOOJIEMBI YPOKa
thocdopa, B TIpoIiecce KoMMyHUKAaTHBHbBIE:
oKcHIa y4eOHOIM aJIEKBATHO UCIIOJb3YIOT
dbochopa(V) | nesTenbHOCTH. peveBble CpeaCcTBa s

n dpocdopHO
KHCJIOTBI, U
Pa3bICHATH
X B CBETE

3¢ pexTHBHOTO pereHus
KOMMYHUKATHBHBIX 33124




MPE/ICTABICHA
it 00
SIIEKTPOIUTHY
€CKOM
JUCCOLMAIIUI
u
OKHCIIUTETIHHO
BOCCTAHOBUTE
JIBHBIX
npoueccax,
MPOBOANTH
Ka4eCTBEHHY
10 PEAKLHUI0
Ha Qocdart-
WOHBI.
[Tonnmats
3HaYCHHE
MHUHEPaITbHBIX
ynoOpeHui
UL
pacTEeHMI.

Tema 6. Ceoitcmea yenepoda u kpemuus (7 4)

96-98

VYraepon, ¢u3nyecKkue CBOWMCTBA.
Annomponus yenepooa: aimas, epaghum,
Kapoun, ¢yniepenvi. XUMAYECKHE
CBONMCTBa yriepoja.
Jemoncmpayuonnviit onvim Ne20 Mooenu

KPUCTNAJTIUYECKUX peuémor ammasa u epaguma.

YMeTh
XapaKTepHU30B
aTh
XUMHYECKHUE
2JIEMEHTEI
IVA-rpymnmst
Ha OCHOBaHHH
HX
MOJIOKEHHST B
TIEPUOTUIECKO
H cucteMe M
CTPOCHHUS WX
aTOMOB.
HmeTts
MpeCTaBICHU
e 00
aJUTOTPOTTHBIX
MoauduKaIvst
X yriepoja.
3HaThL
CBOMCTBA
MIPOCTOTO
BEIleCTBA
YIS, UMETh
MpeICTaBICHU

®opMupoBaTh
LIEJIOCTHOE
MHPOBO33pCHUE,
COOTBETCTBYIHOII]
ee
COBPEMEHHOMY
YPOBHIO
pa3BuTHS
HayKH, U
KOMMYHUKATHBH
VIO
KOMIICTEHTHOCTb
B OOIIEHUU CO
CBEPCTHHKAMH.
®dopMHpOBaTh
OTBETCTBEHHOE
OTHOILIEHHE K
YUEHHIO,
TOTOBHOCTh U
CIOCOOHOCTH K
CaMOpa3BUTHIO
u
camMo00pa3oBaHI
10.

PerynsitTuBHbIe:
IUTAHUPYIOT CBOM JEHCTBUS
B CBSI3U C ITOCTABJICHHOM
3a/1a4eil U yCIOBUSAMU €€
pereHus;

pa3IMyaroT Crocod u
pe3yJbTat JeUCTBUS
Ilo3HaBaTe/IbHBIC:

CTaBAT U GOPMYJIUPYIOT
LIEJTH ¥ TIPOOJIEMBI YPOKa;
BJIAJICIOT OOIINM MTPUEMOM
penreHus 3amaq
KoMMyHUKaTUBHBIE:
aIeKBaTHO UCTIONB3YIOT
pedeBble CpeacTBa A

3¢ pexTuBHOTO pereHus
KOMMYHHUKAaTHUBHBIX 3a1a4,
JIOTOBAapHUBAIOTCS O
COBMECTHOH 1€ATEIbHOCTH
I0JT PYKOBOJICTBOM
YIUTENS

15.12.
18.12.

§31-§ 32




e 00
azIcopOommu.
YMeTh
COCTaBJISITh
YpaBHCHHUS
XUMHUYECKUX
peakui,
XapaKTepU3yIo
LIHAX
XUMHUYECKHUE
CBOMCTBA
yriaepoaa
Kak
BOCCTAHOBHTE
JI9 U Kak
OKHCIIUTEIS.

99-100

Oxkcupl yriaepoaa. YrapHbelii u
YIJIEKUCIIBIA Ta3bl. YTOJbHAs KHUCIIOTA,
KapOOHATHI

JHemoncmpayuonnstit onvtm Ne21 Obpazyor
npupodelx Kap60Hamos U cuiuxkamoes.
Jlabopamopnutii onvtm No28 KauectseHnas
peaknus Ha yriaekucieni ras. Th
Jlabopamopnutii onvtm No29 KauectseHHas
peakius Ha kapbonar-uon. I1h
Jlabopamopnutii onvim Ne 30
«B3aumooeiicmeue uzeecm-

K001l 86000l C y2/1eKUCTIBIM

cazom» Th

3HaTh
CBOICTBa
OKCHJIa
yraepona(IV),
KaueCTBEHHY
10 PEaKIUIo Ha
YIJIEKUCIIBINA
ra3. YMeThb
JIOKa3bIBaTh
XapakTep
OKCH/IA,
3aIHCHIBATh
YpaBHEHHUS
peakiui,
XapaKTepU3yIo
HUX
CBOICTBa
KHCJIOTHBIX
OKCHJIOB.3HAT
b CBOMCTBa
YIrOoJIbHOU
KHCJIOTHI.
YMeTh
COCTaBJIATh
YpaBHEHHUS
peakiui,
XapaKTepU3yIo
HUX
MpeBpanieHne
KapOOHATOB B
rugpoxkapOoHa
Tl U
obpaTHo,

®opMupoBaTh
KOMMYHHUKaTHBH
yI0
KOMIIETEHTHOCTb
B OOIIEHUH H
COTPYAHUYECTBE
co
CBEPCTHHKAMH.

PerynsitTuBHbIe:
YUUTBIBAIOT NIPABUJIO B
IUITAHUPOBAHUHU U KOHTPOJIE
criocoba pereHust
KoMMyHUKaTHBHBIE:
KOHTPOJIUPYIOT JE€HCTBUE
naptHepa. PeryasiTuBHble:
pa3INyaioT crocod u
pe3ynbTatr AeUCTBUSA
Ilo3naBarenbHble:
BIIAJICIOT OOLIMM IIPHEMOM
penieHus 3a1a4
KoMMyHUKAaTHBHBIE:
JIOTOBAapHUBAIOTCS O
COBMECTHOM JIeSITETLHOCTH,
HIPUXOAAT K 00IIeMy
perIeHuo

19.12.
20.12.

§33-§35

JlaTamk
JNEKTPO-
IIPOBOJHOCTH,
MarHuTHas Me-
manka, npuodop
JUTA TIOTYYEeHUS
ra30B WY ara-
pat Kunna




MPOBOAUTD
Ka4eCTBEHHY
10 peaKLuio
Ha KapOoHAT-
WOHBL.

101- Ipakmuueckan paooma Ne8. «Ilonyuenue | YMeTh Pa3BuBats PerynsiTuBHbIC: 21.12. § 36 PeaktuBsl u
102 okcuoa yenepooa (IV) u usyuenue ezo MOJTy4aTh U yMEHHUS OCYLICCTBIAIOT 22.12. XUMHUYECKOE
N cobupars OLICHUBATh TIOLIArOBBIN KOHTPOJIb 110 obopynoBanue
ceoticme. Pacno3znasanue Kapﬁonamos».
OKCHUA CUTYaIMI0 H pe3ynbTary
T yraepona(IV) | omepatuBHO Ilo3naBarteJbHbIC:
B MIPUHUMATh CTPOSIT pedeBoe
71a00paTopuu | pelieHue, BBICKa3bIBaHHE B YCTHOH H
W JO0Ka3bIBaTh | HAXOAWTH MIICBMEHHOH (hopme
HaJI4Ine a/IeKBaTHBIC KoMMyHHKaTHBHBIE:
JAHHOTO Ta3a. | CIOCOOBI YUHUTBHIBAIOT pa3HbIE
Ymets B3aUMOJCHCTBUSL  MHEHHS M CTPEMSATCS K
pacrnosHaBath | € KOOPJMHAIMN Pa3INIHBIX
coJu OJIHOKJIACCHUKA  IIO3ULIUH B
YroJbHOU MH BO BpeMms COTPYJHUYECTBE
KHUCIIOTHI. MIPOBECHUS
MPaKTUYECKOHN
paboTHI.
103- erMHMZZ U e20 coeOuHrerusl. 3Hathb Pa3BuBath Ilo3naBaTtenbHbIE: 25.12. § 37 PeaktuBsl u
104 Jlemoncmpayuonnuiii onvim Ne22 CBOICTBa YMEHHUSI BBIOHpAIOT Hanboee 26.12. § 38 XUMHUUYECKOE
KpEeMHHUS, OILICHUBATh 3¢ eKTHBHBIE CITOCOOBI obopynoBaHue
Obpasyvl npupooHbIX KapOOHAmMo8 U
okcuza CHUTYaIlNI0 | pemeHus 3aaad,
CUUKAMO8. kpemuus(IV), | onepaTuBHO KOHTPOJIUPYIOT U
Jlabopamopuwiit (3anumamenvHvlil) ONbIM | npuuuHY HPUHMMATh OLIEHHBAIOT TIPOLIECC U
N 31 «Bblpau;ueaHue goaopocﬂeﬁ 8 pasnuyus peuienue, pe3ynbpTat IeaTenbHOCTU
cunuxamuom kneey TH (u3nyecKUx | HAXOAWTh UCIIOJIB3YIOT MTOUCK
CBONCTB aJIcKBaTHBIE HeoOxonumoit nHdopmanuu
BBICIINX CIIOCOOBI JUISL BBITIOJTHEHUSI yueOHBIX
OKCHJIOB B3aMMOJEICTBYUS  3aJaHUM C UCIOIb30BAaHUEM
yriepoja u c y4eOHOIl TuTepaTypsl,
KPEMHHUSI. OJTHOKJIACCHUKA  BJIQJICIOT OOIIUM MPUEMOM
Ymets MH BO BpeMs pemeHus 3a1a4d
COCTaBJIATh MIPOBECHNUS KoMMmyHHKaTHBHBIE:
ypaBHEHUS CaMOCTOSITENIHHO  JIOTOBAPUBAIOTCS O
XUMHUYECKHX | W paboTHI. pacripeaeneHny GyHKIMH
peaxiui, U poJiell B COBMECTHOM
XapaKkTepu3yro JeATeIbHOCTH YUUTHIBAIOT
KX pa3Hble MHEHHS 1
CBOMCTBa CTPEMSITCS K KOOPANHALIUH
KPEeMHHUS, Pa3MYHbIX MO3ULKI B
okcuza COTPY/JHUYECTBE
kpemanA(I1V). JIOTOBapUBAIOTCS O
3HaTh COBMECTHOI JeATEIbHOCTH
CBOMCTBa T10]] PYKOBOJICTBOM

KPEMHHUEBOMH

YUuTeiid




KHCJIOTBI,

Ka4eCTBEHHY
10 PEAKLHUI0
Ha CHJIMKATHI.
Ymers
COCTaBJIATh
ypaBHEHHUS
XUMHYECKHX
peakui,
XapaKTepu3yIo
1175
CBOWCTBA
KPEMHHUEBOI
KHCIIOTB 1
eé coueil.
105- [oaroroBka k TA 3HaTh DopMHpOBaATh PerynsitTuBHbIe: 27.12.
106 CTpOCHHE [IEJIOCTHOE BHOCST HEOOXOIIMEIC 28.12.
aTOMOB MHPOBO33pDEHHE, KOPPEKTHBEI B JeHCTBUE
HEMETaJJIOB, | COOTBETCTBYIOIl  IOCJE €ro 3aBepIlIeHus Ha
HU3MEHEHUe ee OCHOBE €ro yJera
CBOMCTB COBPEMEHHOMY C/I€TTaHHBIX OIINOOK.
MIPOCTHIX YPOBHIO Ilo3naBaTenbHbIE:
BEILECTB pa3BUTHA CTPOSIT pedeBoe
HEMETAJVIOB M | HAYKH, W BBICKa3bIBaHHE B YCTHOH H
nx KOMMYHUKaTHBH MHCbMEHHOH (opme
COEOUHEHUN | yIO KoMMyHUKaTUBHBIE:
B KOMITETEHTHOCTh ~ KOPPEKTHPYIOT ACHCTBHS
3aBUCHMOCTH | B OOLICHUH U napTHepa
oT 3apsia COTPYAHUYECTBE
spa aTOMOB | CO
HEMETaJIOB. | CBEPCTHHUKAMHU
Ymetp B IIpolecce
OOBSICHATH yueOHOit
CBONCTBa JIESATENIBHOCTH.

HEMETAJIJIOB U
X
COEIMHEHHUI B
CBETE
MpeCTaBICHU
i 00
OKHCJIUTEIHLHO
BOCCTAHOBHTE
JIBHBIX
peakuusax u
3JIEKTPOIUTHY
eCcKoH
JIUCCOIUAIINH.




107- IMoaroroska k TMA 3HaTh dopmupoBaTh PeryasiTuBHbIE: 29.12. IMoaroros
108 CTpOEHHUE LIEJIOCTHOE BHOCAT HEOOXOIIMEIE 8.01. UTBCS K
aTOMOB MHUPOBO33pEHHE, KOPPEKTHBHI B JiciicTBUE KOHTPOITb
HEMETAaJNIOB, | COOTBETCTBYIOII  IIOCIE €ro 3aBEpLICHUs Ha HOMY
U3MEHEHHE ee OCHOBE €r0 yueTa TECTHUPOB
CBOICTB COBPEMEHHOMY C/ICIAHHBIX OIIUOOK. AHHIO
MPOCTHIX YPOBHIO IMo3uaBaTebHbIE:
BEILECTB pasBUTHS CTPOSAT pevYeBoe
HEMETAJVIOB W | HAYKH, U BBICKa3bIBaHHE B YCTHOU U
ux KOMMYHUKATUBH  MHCBMEHHOH (hopme
COCIUHEHUN | yIO KoMMyHUKaTUBHBIE:
B KOMIIETEHTHOCTh ~ KOPPEKTHPYIOT JCUCTBHS
3aBUCHMOCTH | B OOILCHUU U napTHepa
oT 3apsiza COTPYJHUYECTBE
sapa aTOMOB | €O
HEMETAJNIOB. | CBEPCTHHKAMU
YMmerb B IIpolecce
O0OBSCHATH yueOHOI
CBOMCTBa JIeATEIIbHOCTH.
HEMETAJIIOB
ux
COEIMHEHHI B
cBeTe
MPE/ICTABICHU
i o0
OKHCJIUTEIHHO
BOCCTAHOBHTE
JIBHBIX
peakiusIx u
DIIEKTPOTUTHY
ecKot
JIACCOIHAIIH.
109 KoHTpoJ/ibHOE TeCTHPOBAHME /10 Ymerb dopMHPOBATH PeryasiTuBHbBIE: 9.01. IToBTOpU
noopasoeny «IIpaKTHKYM 110 H3y4eHHUIO MCTIOJIB30BAT | OTBETCTBEHHOE OCYIIECTBIISIIOT § Th MO
. NpUOOPETEHH | OTHOIIEHHE K MOLIATOBBI U UTOTOBBIH YUEOHHUKY
CBOMCTB NPOCTBIX BEMIECTB HEMETAILIOB | 10 oy YUCHHUIO KOHTPOJIb 10 PE3YIIbTATY Marepuan
(v 2
HUX COCAMHCHUMN» TOTOBHOCTb W I'J1aBBI
CIOCOOHOCTh K
CaMOpa3BUTHIO
u
camo00pa3oBaHU
10.
Tema 7. Obugue u unousudyanvhvle ceoiicmea memannos (11 u)
110- Oo1mrre hu3nyecKre 1 XUMHUUECKUE Ymerh ®dopMupoBath PerynsitTuBHbIe: 10.01. § 39-42, PeakTuBbl u
115 CBOJCTBA METAIIOB: PEAKIIUH C MPUMEHST | EJIOCTHOE MIPUHUMAIOT ¥ COXPaHSIOT 11.01. ymp. 4, XHMHYECKOe
b 3HAHHS | MHPOBO33PEHHE, yueOHYyIO 3a1auy, TECTOBbIE | 0OOpYyJOBaHHUE
HEMETAJUIAMHU, KUCIIOTaMH, COJISIMH. . )
0 COOTBETCTBYIOIIEE [UIAHUPYIOT CBOU JICHCTBHS 3aJ1aHusl;




BoccranoBurenbHble CBOMCTBA METAJIIOB.
Onexmpoxumuueckuti pso HanpsaXCeHull
Memannos.

Jlabopamopmuuwtit onbim No32
Bzaumooeiicmeue memannos c
pacmeopamu conetl. Bzaumooeiicmeue
Memannoe (MasHus, YuHKa, xenesd, meou)
¢ pacmeopamu KUciom

Th

Hemoncmpayuonnwtit onvim Ne23
H3yuenue obpasyos memannos.

METaJUINY
eCcKou
CBSI3H IS
pasbscHe
HHS
(usmueck
HUX
CBOMCTB
METaJIOB

YMeTh
[0JI630Ba
ThCS
AIIEKTPOX
AMHYECK
AM

paaoM
HanpsoKe
HUH
METAJIOB
)
COCTaBIIs
Thb
YpaBHEHH
P
XAMUYECK
X
peakiui,
xXapakrtep
M3YIOITUX
CBOMCTBA
METAJIOB
, H
OOBSICHAT
b
CBOMCTBA
METAJUIOB
B CBETE
MpeCcTaB
JIeHHIi 00
OKHCJIUTE
JIBHO-
BOCCTaHO
BUTEJIbHBI
X
nporecca
X.

COBPEMEHHOMY
YPOBHIO DPa3BHUTHUS
HayKH.

B COOTBETCTBHH C
NIOCTABJIEHHOM 3a1a4eil u
YCIIOBUSIMU €€ peaTi3alun
ITo3HaBaTenbHbIE:
UCTIONB3YIOT 3HAKOBO —
CHMBOJIMYECKHE CPEICTBA
KoMmyHuKaTHBHBIE:
apryMEHTHPYIOT CBOIO
TIO3UIHIO U
KOOPJIMHUPYIOT €€ C
TIO3HIINH TAPTHEPOB B
COTPYJHHIECTBE
OTIPEAEIIAIOT CBOIO JTHIHYIO
TIO3HIIHIO, aJCKBATHYIO
mddepeHIIPOBaHHYIO
CaMOOIICHKY CBOMX
yCIIEXOB B yueoOe




116- [enounsie meTayasl. CoeMHEHNS YMmers dopmMupoBaTh PeryasiTuBHbIE: 12.01. §43 PeakTuBEI U
118 IIETOUHBIX METAJLIOB XapakTep | OTBETCTBEHHOE IUIAHUPYIOT CBOM z(eﬁCTvBm 15.01. XUMHUYECKOE
Jlemoncmpanuonnsii onvim Ne24 M30BaTh | OTHOLICHHE K B CBA3H C TIOCTABIICHHO obopynoBaHue
- IIEIOYHBI | YYCHUIO, TOTOBHOCTh  3a/1aueil U YCIIOBUSIMH €€
Bzaumooeticmeue Welo4YHblX Memajloe C e U CIIOCOOHOCTB K PELICHNYS, YIUTHIBAIOT
B000II. METaJUTbl | caM000Opa30BaHUIO. MPABUJIO B INIAHUPOBAHUH
Ha 1 KOHTpOJIE criocoba
OCHOBaHH peleHus
U UX Ilo3HaBaTenbHBIE:
MOJIOXKCH CTaBsIT U POPMYIUPYIOT
usi B LIENTU U TIPOOIeMbl ypoKa
MepHOANY HCTIOIB3YIOT MOKCK
eCKOM HE00X0IUMON
TabIHUIIe HHPOPMALINH [T
u BBIMOJIHEHHS y4EOHBIX
CTpOCHHUS 3aJ[aHu# ¢
aTOMOB, UCIIOJIb30BaHUEM YueOHOMH
COCTaBJIS JUTEPATYPHI
Th KoMMyHHKAaTHBHBIE:
ypaBHEHH aJIEKBaTHO UCIIOJIB3YIOT
s peueBble CpeACTBa IS
peaxui, 3¢ (HEKTHBHOTO pEIICHUS
xapakrtep KOMMYHUKATHBHBIX 33/1a4
H3YIOLIAX YUYHUTBHIBAIOT Pa3HbIC
CBO#CTBa MHEHUSI U CTPEMSITCS K
IIETOYHbI KOOPIHHAIMU Pa3INYHBIX
X MO3ULUHI B
METaIIoB COTPYIHUYECTBE
, H
00BACHAT
b HUX B
cBeTe
NpeICTaB
neHuit 00
IIEKTPOI
UTHYECKO
7}
JICCOIUA
A U
OKHCIIUTE
JIbHO-
BOCCTaHO
BUTEJILHBI
X
nporecca
X.
119- CBOICTBA IEJIOYHO3EMEIIBHBIX METALIIOB U YMmers ®dopMupoBath PerynsitTuBHbIe: 16.01. § 44 PeakTuBbl u
123 UX COeIMHEHHIA. XapakTep | MEeIOCTHOE IUTAHUPYIOT CBOM JCHCTBUS 17.01. XUMHUYECKOE
W30BaTh | MHPOBO33PEHUE, B CBSI3U C ITOCTABJICHHOM 000pyI0BaHHE




Jemoncmpauuonnstii onvtm Ne25 3JIEMEHTHI | COOTBETCTBYIOIIIEE 3a7la4eil U yCIOBUSIMU €€
Bsaumooeiicmeue wénounozemenvivix memanios c¢ | HA- COBPEMEHHOMY pCILICHUS, YYUTHIBAIOT
60001. rpynIbl | YPOBHIO Pa3BUTHUS MIPaBUJIO B INIAHUPOBAHUH
O6pasyvl adiCHEUWUX NPUPOOHBIX COCOUHEHUL Ha HayKW, " U KOHTpOJIE crocoba
MACHUA, KalbYUsl. OCHOBAaHH | KOMMYHUKATUBHYIO peuicHuA

U UX KOMIICTEHTHOCTD B Ilo3HaBaTenbHBIE:

MOJIOXKCH | OOLICHUU H CTaBsIT U POPMYIUPYIOT

U B COTPYAHUYECTBE CO LIEJIA ¥ IPOOJICMBI YPOKa

MEPUOIUY | B3POCIBIMU U HCTIOJNB3YIOT TIOUCK

ecKoi CBEPCTHHUKAMH. HE00X0IUMON

TabIHUIIe HHPOPMALINH [T

u BEITIOJTHEHHSI YIEOHBIX

CTPOEHUS 3a/1laHui ¢

aTOMOB. HCTIOJIb30BaHNEM YUeOHOM

YMmers JUTEPaTyphl

COCTaBIIA KoMMyHHKAaTHBHbBIE:

Th aJIeKBATHO UCIOJIB3YIOT

ypaBHEHH pedeBbie CpelcTBa s

st 3¢ GEKTHBHOTO PEIICHHS

peaKIui, KOMMYHHKATHUBHBIX 3a/1a4

Xapakrtep YUHTHIBAIOT Pa3HbIC

1763 %{0)11170:¢ MHEHHS U CTPEMSITCS K

CBOWCTBa KOOpAHMHAIMH PAa3ITMIHBIX

KaJIbIIHS TTO3UIHN B

U ero COTPYAHUYCCTBE

COCIITHEH

Ui, U

00BACHAT

b WX B

cBeTe

Mpe/icTaB

JIeHU# 00

ANEKTPOIT

HUTHYECKO

i

JTACCOIIHA

UH U

OKHCITUTE

JTBHO-

BOCCTaHO

BUTEJILHBI

X

mporiecca

X.

124- CBOWCTBA COEqUHEHUI KAJIBIIVSL. 3HaTh dopmMHUpOBATH PeryasituBHble: 18.01. § 45 PeakTuBEI 1
127 YKeCTKOCTh BOIBI Ka4yecTBe | HENIOCTHOE IUTAHUPYIOT CBOU )IeﬁCTPHﬂ 97.01. XHUMHUYECKOe
JaGopamopnsiii onvim N33 HHYIO MHPOBO33pCHUE, B CBA3H C NIOCTABICHHOM 00opynoBaHue
N PEaKIMI0 | COOTBETCTBYIOIICE 3a/1aueii U yCIOBUSIMU €

Osnakomienue co ceoucmeamu u Ha WOHBEI | COBPEMCHHOMY pEIICHS, YYUTHIBAIOT




npespaujerHusimu Kap60yamog u KaJdblUA. | YPOBHIO PA3BUTHUA IpaBUJIO B INITAHUPOBAHUHN
eudpoxapbonamos. TH 3HaTb, HayKu, W U KOHTPOJIE CrIoco6a
Jlabopamopnuiit onvim Ne34 Ycmpanenue oM KOMMYHHKATHBHYIO  DCLICHIA .
00YCIIOBJ | KOMIIETEHTHOCTH B IMo3HaBaTenbHbIE:
JHceCmKoCcmu 800bl 8 OOMAUHUX YCAOBUSX cHa B —_— CTABAT U (hOPMYITHPYIOT
6 HKECTKOCT | COTPYAHHUYECTBE CO LeIH | IpoOIeMBbl ypoKa
b BOJBL. | B3pPOCIBIMH H HCIIONB3YIOT MOUCK
YMmerb CBEPCTHUKAMHU. HE00X0IUMONU
pasbsiCHs uHMOPMAIIUH IS
Th BBITIOJTHEHHS YIeOHBIX
CIOCOOBI 3aJaHuH C
yCTpaHeH HCIIONIb30BaHHEM YueOHOH
ust JUTEPATyphI
KECTKOCT KoMMyHUKaTUBHBIE:
U BOJIBI. aJIEKBaTHO UCIIOJB3YIOT
peueBbie CpeACTBa AJIst
3¢ GEKTHBHOTO PEIICHHS
KOMMYHHKATHBHBIX 3a/1a4
YUYHUTHIBAIOT Pa3HBIC
MHEHHS U CTPEMSATCS K
KOOPIUHAIINH PA3ITHIHBIX
MO3ULNHI B
COTPY/THUYECTBE
128- CBOICTBA ATIOMUHUS YMmers ®dopMHpOBaTH PerynsiruBHbIE: 22.01. § 46 PeakTuBEHI U
131 Jlemoncmpayuonnviii onvim Ne26 COCTaBJsL | LEIOCTHOE IUIAHAPYIOT CBOR z(eI‘/'ICTﬁpm 23.01. XUMHUUYECKOE
. . Th MHPOBO33PEHHE, C MMOCTABJICHHOM 3aaueit u obopynoBaHue
Bzaumooeiicmeue anomunus ¢ 6000u.
. YpaBHEHH | COOTBETCTBYIOIIEE YCIIOBUSIMU €€ PEIICHUS,
Obpasybi sadxcretiuuux npupooHsLx 1 COBPEMEHHOMY OLIEHHBAIOT TIPABWILHOCTh
COeOUHEHUN ANOMUHUS XUMHUYCCK | YPOBHIO Pa3BUTHSA BBITIOJIHEHMSI IEHCTBUS
ux HayKH, U Ilo3HaBaTe/IbHBIC:
peakimii, | KOMMYHHKATHBHYIO CaMOCTOSTEIBHO
XapakTep | KOMIETEHTHOCTH B BBIJICIISIOT
U3YIONIHX | OOIIEHUH U bopMyITHpYIOT
obmme COTPYAHHYECTBE CO M03HABATENHHYIO IIEJTb,
CBOWMCTBA | CBEpCTHHUKAMHU B UCTIONB3YIOT 00IIHe
ANOMHHH | Tpoliecce yueOHOM MPUEMBI PELICHHS 33/1a4
o, JIeSTeIbHOCTH. KoMMyHHKaTHBHbIE:
OOBSICHSIT JIOMYCKAIOT BO3MOYKHOCTh
b 3TH Pa3IMYHBIX TOYEK 3PEHHUS,
peakuuu B TOM YHCJIC HE
B CBeTe COBITA/IAIOMIHX C UX
MpeCcTaB CcOOCTBEHHOW U
neHnit 06 OpPHEHTUPYIOTCSA Ha
OKHCITHTE MO3HIIMIO TAPTHEPA B
JIbHO- oOmeHnn u
BOCCTaHO B3aUMO/ICHCTBUM
BUTEJIbHBI

X




mporiecca
X.

132- AMOOTEpHOCTh OKCHIA W THIPOKCHIA YMmers dopmupoBaTth PeryasiTuBHbIE: 24.01. § 47 PeakTuBEI U
135 ATTFOMMHTLSL JIOKa3bIBA | EJOCTHOE IIGHUPYIOT CBOK ;:[eﬁcnzm 25.01. XUMHUYECKOE
TlaGopamopnuiii onvim W35 Ionyuenue Th MHPOBO33pEHHE, C MMOCTABJICHHOM 3aaueit u obopynoBaHue
amdoTrep | COOTBETCTBYyIOLICE YCIOBUSIMHU €€ PELICHNUS,
2UOPOKCUOA ATIOMUHUSA U HEBI COBPEMEHHOMY OIICHUBAIOT TPABUIILHOCTD
g3aumooelicmsue e2o0 ¢ KUCiomamu u XapaKkTep | YPOBHIO Pa3BUTHSI BBITIOJTHEHUS ICHCTBUSA
wenouamu. COCNMHEH | HAyKH, H IMo3HaBaTeNbHBIE:
s, KOMMYHHKATHBHYIO CaMOCTOSTEIBHO
COCTaBIsl | KOMIIETEHTHOCTH B BBIACTISIOT U
Tb oOmIeHnn u bopMyIHpYOT
YpaBHEHH | COTPYIHHYECTBE CO [03HABATENbHYIO 11EIb,
s CBEpCTHHUKAMHU B HCTIONB3YIOT 00IIHe
COOTBETC | mpolecce y4eOHO MIPUEMBbI PELICHHS 33/1a4
TBYIOUIUX | JEATEIBHOCTH. KoMMyHHKAaTHBHbIE:
XUMHUYECK JIOMYCKAIOT BO3MOYKHOCTh
ux Pa3IMYHBIX TOYCK 3PEHHUS,
peaxuit B TOM UYMCJIE HE
u COBIAIAIONIHX C UX
00BACHAT coOCTBEHHOM U
b UX B OPHUEHTHPYIOTCSI Ha
cBeTe MO3UIHIO TAPTHEPA B
MPE/ICTaB OOIlEHAU U
JIEHUH 00 B3aUMOJEHCTBUHU
JNEKTPOI
UTHYIECKO
7}
JIMCCOIIHA
IHH.
136- Keneso. 3HaTh dopmupoBaTh PeryasiTuBHbIE: 26.01. § 48 Jarunk
138 Jlemoncmpayuonnsii onsum Ne27 O6pasybi CTPOEHHME | IETOCTHOE anaHprIOT cBOM ) 29.01. TaBJICHNS,
aToma MHPOBO33pEHUE, JIHCTBHS C TIOCTaBICHHOM PCaKTHUBBI U
pyo aceneza. Corcueanue icenesa 8 N
’Kenesa, | COOTBETCTBYIOIIEE 3aj1aueii 1 yCIIOBHSIMH ¢ XAMHYECKOE
KUCI0pooe u Xiope. (Gu3MIECK | COBPEMEHHOMY PpEIEeHus], OLEHUBAIOT 06opynoBanue,
Jlaﬁopamopublﬁ onvim Ne 36 «Okucnenue He u YPOBHIO DPa3BUTHUS MPaBUIILHOCTH KOJJICKIIMH
sicenesa 60 enaxcuom eoszoyxen Th XUMHYECK | HAYKH, U BBIMOJTHEHUS ACHCTBUS
ne KOMMYHHKATHBHYIO IMo3naBaTenbHbIE:
CBOIfCTBa | KOMIIETEHTHOCTH B CaMOCTOSITENIBHO
Kenesa. | OOIICHUH U BBIACISIOT U
VMeTb COTPYAHHYECTBE CO bopMyITUpYIOT
pasBsICHSI | CBEPCTHUKAMH B MO3HABATENBHYIO TIEJTb,
Th nporecce y4eOHOM HCIIONIL3YIOT 001IHe
CBOJCTBa | JESTEIHLHOCTH. MPUEMBI PEIICHHS 33734
Kenesa B KoMMyHHKAaTHBHbIE:
CBETE JlonmyckaroT BO3MOXHOCTh
npencTas Pa3IMYHBIX TOYEK 3PEHHUS,
JaeHud 00 B TOM YHCJIC HE

OKHCJIUTE




JIBHO-

COBIIAZAIOIINX C UX

BOCCTaHO COOCTBEHHOH.
BUTEJILHEI
X
nporuecca
X "
ANMEKTPOIT
HUTHYECKO
51
JICCOLIHa
IHH.
139- CBoliCTBa COEIMHEHNN JKeJie3a; OKCHUIOB, 3HaTh dopMHpOBaTH PerynsiruBHbIE: 30.01. §49 PeakTuBBI
141 ruapokennoB u coueit xkenesa(ll u IN1). CBOWMCTBa | LEIOCTHOE anaHpr}OT CBOHU 5 31.01. XHMHUYECKOE
JaGopamopustii onvim Ne37 [lonyuenue COC/WIHEH | MHPOBO33PEHME, AeHCTBUS € MOCTAB/ICHHOMN obopynoBaHue
uii Fe(Il) | cooTBeTcTByMOMmIEE 3aaueii U yCIOBUSAMH €
audpokcuoos ycenesa(ll) u (11l) u u Fe(lll). | coBpemenHomy PCIICHHS, OLCHUBAIOT
83aumooeticmsue ux ¢ KUCi1omamu u Ymeth YPOBHIO Pa3BHUTHSI NPaBHIEHOCTb
wenouamu. Th COCTaBJIsL | HAyKH, BBIIIOJIHEHUS ACHCTBUA
Th KOMMYHHUKATHBHYIO Ilo3HaBaTeJbHBIE:
YpaBHCHH | KOMIICTCHTHOCTD B CaMoCTOSTENIBHO
s o0IIeHNH | BBIZICIISIOT
COOTBETC | COTPYAHHYECTBE CO  (HOPMYIHPYIOT
TBYIOIUX | CBEPCTHUKAMH H M03HABATENBHYIO 1IeJIb,
peakuuit | B3pOCIBIMH. UCIIONB3YIOT 00IIye
B CBETE TPUEMbI peLICHHS 33139
IpeCTaB KoMMyHHKaTHBHBIE:
neHuit 00 JomyckatoT BO3MOXXHOCTh
JNEKTPOIT Pa3IMYHBIX TOYEK 3pPEHHUS,
HUTHYECKO B TOM YHCJIC HE
74 COBIAJIAIOLINX C UX
JIICCOITa COOCTBEHHOM.
101307887
OKHCITHTE
JBHO-
BOCCTaHO
BUTEJIbHEI
X
nporecca
X.
142- Ipakmuueckas paooma Ne9. Pewenue Ymers Pa3BuBate ymeHus PeryasiruBHbIE: 1.02. § 50 PeaktuBsl u
144 IKCHEPUMEHMATbHBIX 3004 nO meme [PUMEHSIT | OLIEHUBATh OcymGCTBJEﬂIOT 2.02. XUMHYECKOE
. b CHUTYaIlHio | TMOIIArOBBIA KOHTPOJIB TI0 obopynoBaHue
«Obwue u unouguUdyaIbLHBIE CEOUICMEA Teo
pEeTHY | OMEepPaTHBHO pe3yJbTary
memannos». Th ecKue HNPUHUMATE Io3naBaTe/bHbIE:
SHaHUSI pemrenne, HaxoauTh  CTpOAT peueBoe
Ha a/leKBaTHBIE BBICKa3bIBaHWE B YCTHOM 1
MpPaKTUKE | CIOCOOBI MUChbMEHHOH hopme
, B3aHMO/ICHCTBHS C KoMMyHHKaTHBHBIE:
OOBSCHST | OJJHOKIACCHUKAMH




b BO BpeMs Y4uTHIBaIOT pa3HbIe
HaOmoe | MPOBEICHUS MHEHUS U CTPEMSITCS K
HUS | MIPaKTHYECKOH KOOPJIMHAINN Pa3INIHBIX
pe3ynbTa | paboTEHI. TTO3UITUH B
THI COTPYJHUYECTBE
MPOBOJU
MBIX
OTIBITOB,
Xapakrep
M30BaTh
YCIOBUS
TEUCHHS
peakuuit
J0 KOHIA
B
pacTBOpa
X
AIIEKTPOIT
UTOB.
145- IToaroroBka k TA 06061t | DopMHUPOBATH PeryasiTuBHbI€: 1 5.02. [ToBTOpH
147 b 3HAHUS | LIEJOCTHOE BHocsaT HE0OX0AUMEBIE 6.02. Th TEMY
II0 TEME | MUPOBO33pEHUE, KOPPEKTUBHI B ICHCTBUE «Meran
«MerTant | COOTBETCTBYIOILEE TIOCJIE €T0 3aBEPIICHNUS Ha BI».
BI» COBPEMEHHOMY OCHOBE €T0 U yJeTa
YPOBHIO Pa3BHTHS XapakTepa CAeTaHHbIX
HAYKH, ommndoK
KOMMYHUKaTHBHYIO KoMMyHHKaTHBHBIE:
KOMITETEHTHOCTh B KOHTPOJIUPYIOT JIeHCTBUA
oOIIeHNN U napTHepa
COTPY/JIHUYECTBE CO
CBEPCTHUKAMHU U
B3POCIIBIMH.
148- KouTpoJibHoe TecTUpPOBaHHE /10 YMets dopmupoBath PeryasiTuBHbIE: 1 7.02. [ToBTOpH
151 noopazdeny «IIpaKTHKYM 10 H3y4eHHIO HCIIONB30 | OTBETCTBEHHOE OCYUIECTBJISIIOT HTOrOBbili 8. 02. Tb TIO
. BaTh OTHOLLIEHHUE K U TIOLIArOBBbIM KOHTPOJIb y4eOHUKY
cBONCTB leOCI;LIX BEIIECTB METALIIOB NpUOOpEeT | yYeHUI0, TOTOBHOCTh IO PE3YNbTaTy Marepuan
HX COCANHEHMH EHHbIE U CHocoOHOCTh K IMo3HaBaTebHBIE: CTPOSIT [JIaBbI
3HaHMS. | CaMOPa3BUTHIO U B INCHbMEHHOH (hopMme.
caM000pa30BaHHIO.
Paznen 5. OcHOBBI ONBITHO-IKCIIEPUMEHTAIBHON 1 MPOEKTHOH AesiTebHOCTH (124)

152 TexHuka 0€30MaCHOCTH NPH BBINOIHEHUH | Vyenne | 1-Passutne 1 9.02. PeakTuBbl 1
CaMOCTOATECIbHBIX OIIBITOB U | xapakrep BHYTPEHHEH XUMHYCCKOE
OKCIICPUMCHTOB B JOMAIHUX YCJIOBUAX U C | y3oBaTh NO3WIHMH IIKOJbHUKA obopynoBaHue
HUCTIOJI30BAaHUEM 00OpYNOBAHUS | paspeii | HA YPOBHE
XUMHUYECKOH J1abopaTopuH. e IIOJIOXKUTENEHOTO

XUMHuuec | OTHOLIGHUS K IIKOJIE,
KHe TIOHUMAaHHUS
HoHsTHS: | HEOOXO0IUMOCTH

YYEHus,




XUMHYEC

BBIPAXXCHHOTO B

KHH npeodIagaHuu
JJIEMEHT, | y4eOHO-
Kiaccud | Mo3HaBaTENBHBIX
WKaIus MOTHBOB U
BEIECTB | MPEANOYTEHUN
COLMAILHOTO
crioco0a OIeHKH
3HAHWH;
2.®DopmMupoBaHue
BBIPAKEHHOU
yCTOWYMBOU y4eOHO-
N103HABaTEIbHON
MOTHUBALIUH YICHUS
153 IHpaxkmuuecxkasn paboma Nel0. Th Ucnomns3 | 1. OpuenTarus Ha K.YV/I. 12.02. PeakTHBHI U
Obpawenue co cmexnom (ccubanue OBaHHE | MOHUMAHUE IPUYMH  YMeHHs paboTaTh B apax. XHMHYECKOE
CHMEKAHHOI MPYOKU, U320mog/ieHue: nmabopaT | ycmexa B yueOHOI ILYYA. 000pyI0BaHKE
RUREMKU; KARUIAPOB; NPOCM eluiUX OpHOTO JeSITEMbHOCTH; VMenus HaOTI0aTh,
y3108; npocmeiiwiux npuoopos), Th obopymo | 2. YuebHo- IenaTh  BBIBOABI  IpH
BaHHSA M | MO3HABATENbHBIH MPOBEJICHUH OTIBITOB.
CTEKJISIH | MHTEpEC K HOBOMY P.YVY.
HOM yueOHOMY Ymenue
MOCYABI, | Marepuaiy u CaMOCTOSITEIILHOTO
MmpoBee | croco0am perreHus BEJICHUS
HUE HOBOM 4acTHOH SKCIIEPUMEHTAIILHOM
HECJIOKH | 3aja4u JIeATEIbHOCTH, OMUCHIBATH
BIX XHUMHUYECKHE PEaKIIny,
JKCIIePH HaOJI0JTaeMBbIe B X0OJI€
MEHTOB JKCIIEPUMEHTA.
JUISt
JI0Ka3aTe
JbCTBA
BBIJIBUTA
€MBbIX
Hpeano
0XKEHMU;
OIUCaHU
e
pe3ynbTa
TOB 3THUX
pabor
154 XUMHWYECKUH aHAJIN3: KAYECTBEHHBIN U 3mamme | 1-Opuenrarms Ha K.YYI. 13.02. PeakTHBBI 1
KOJIMYECTBEHHBIN OCHOB MMOHUMAaHHE TPUIHH 1. YMmenue XHUMHUYECKOe
XuMugec | ycrexa B ydeOHoH JIOrOBapHBaThCs U obopynoBaHue
KOTO JIeATEeNIbHOCTH; MIPUXOJUTH K 00LIeMy
ananmza | 2- Y4eOHO- PEIIEHHIO B COBMECTHOM
II0O3HABATCJIbHBIN JCATCIBHOCTH,
HMHTEPEC K HOBOMY 2.YMeHHue TPOTyKTHBHO
yueOHOMY paspemarb KOHQIUKTH Ha

MaTepualy u

OCHOBC YUCTd UHTCPCCOB U




crocobam penieHus

TO3HIIUH BCEX €ro

HOBOM 4aCTHOM YYaCTHUKOB
3a7a4un ILYVY.
1. ®opMupoBaTh yMEHUE
MIPOBOJUTH CPABHEHUE U
KJIacCU(UKAIHIIO IO
3aJJaHHBIM KpUTEPUSIM;
2.®opMupoBaTh y
ydaluxcs npeacTaBIeHue
0 HOMEHKJIaType
HEOPTraHUYECKUX
COEJIHEHUII.
P.YVA.
1. YMeHue yuuTbIBaTh
BBIICIICHHBIE YYUTEIEM
OpPHUEHTUPHI JeHCTBUS B
HOBOM y4eOHOM
MaTepHaie B
COTPYAHUYECTBE C
YUUTENEM;
2. YMeHue IaHupoBaTh
CBOM JICUCTBUS B
COOTBETCTBHUH C
MIOCTaBJICHHOU
3aJa4ell U yCIOBUSAMU €€
peanu3anum.
Teopernueckue Ymenne | 1.PazButne K.YYI. 14.02. PeaxTuBBI N
AKCIEPUMEHTAIBHON MPOEKTHOM | OOBSICHS | BHYTpEHHEH 1. Vmenue: XHUMUYECKOE
JACATCIIBHOCTH. Th MNO3MIMH IIKOJIbHUKA  * CTPOUTH IOHATHBIC AJIs obopynoBaHue
3aKOHOM | Ha ypOBHE napTHepa BBICKa3bIBaHUS,
€PHOCTU | MOJIOKHUTEIBHOTO YUUTBIBAIOIINE, YTO
U3MEHEH | OTHOIIEHMS K IIKOJE, MapTHEP 3HAET U BUIUT, a
ust MTOHUMAaHHUS YTO HET;
CBOMCTB | HEOOXOIUMOCTH * 33/1aBaTh BOIIPOCHI;
BEIIIECTB | yUeHUS, * KOHTPOJIHPOBATH
, 3HaHHE | BBIPAXXEHHOTO B JeHCTBUS MMapTHEPA.
OCHOB peodIataHum ILYVY/.
JKCTepu | ydeOHo- VYmenue:
MEHTalb | MO3HABATEIbHBIX * OCYILECTBIISITh AHAIIN3
HOW U MOTHBOB H 00BEKTOB C BBIJICIIEHUEM
MPOEKTH | MPEAIOYTECHIH CYIIECTBEHHBIX U
on COIIMAILHOTO HECYIIECTBEHHBIX
JIeSITEeNIbH | CIOC00a OLEHKH MIPU3HAKOB;
ocTu 3HaHUl; * OCYILECTBJISATh CUHTE3

2.®opMHpOBaHUE
BBIPAKEHHOU
YCTOHYMBON yueOHO-
MTO3HABATENBHON
MOTHBALUH yUEHHUS.

KaK COCTaBJICHHE 1IEJIOTO
M3 YacTeH.

P.YVII.

YMmenus:
1.0cyuiecTBisATh
HMTOTOBBIHA M ITOIIArOBBIA
KOHTPOJIb 110 PE3YJbTATY;




2. AIeKBaTHO
BOCIIPUHUMATH OIICHKY
YUUTEIIS;

3. Pasznuyats ciocod u
pe3ynbTaT AeHCTBUS

156 Bb100p T€MBI TpoeKTa. VYwmenue | PasBuBath K.YY]. 15.02.
[InanupoBanue neATeIbLHOCTH. IUIAHUPO | CIIOCOOHOCTH K 1. YMmenne
BaTh CaMOOILICHKE Ha JOTOBapHUBAaThCS
COOCTBEH | OCHOBE KpUTEPHUS MIPUXOINUTH K 00IIEeMy
HYIO YCIIEIIHOCTHU peLIeHHUI0 B COBMECTHOM
aKcrepu | yueOHOM JeSITeIbHOCTH;
MEHTalb | JesITeIbHOCTU 2.YMeHMe NpogyKTUBHO
HYIO paspemats KOH(INKTHI Ha
JieSITENbH OCHOBE y4€Ta HHTEPECOB U
OCTh , MO3HUIIUH BCEX €TO
yMEHHE YYaCTHHUKOB
BBIJIBUTA ILYVY .
Thb 1.YMeHue npoBOAUTD
TUIIOTE3 CpaBHEHHE U
BI, KIIacCU(UKAIIHIIO IO
CTaBHUTb 3aJaHHBIM KPUTEPHSIM;
IIPOEKTH 2. ®opMupoBaTh y
1S ydamuxcs npeacTaBiIeHne
3a/1a4u. 0 HOMEHKJIaType
HEOPTraHUYECKUX
COeIMHEHN
P.YVA.
1.YMeHue yuuThIBaTh
BBIJICJICHHBIE YUUTEIIEM
OPUEHTUPHI ICUCTBUS B
HOBOM Y4eOHOM
MaTepuale B
COTPYAHUYECTBE C
yUuTeneM;
2. YMeHue IIaHupOBaTh
CBOM JICUCTBUS B
COOTBETCTBUH C
MOCTaBJIECHHOM 3a1aueii u
YCIIOBHSIMU €€ pealu3aliu.
157- IlonroroBka mpoekrta. Coop uHpOpManuu | Ymenue | 1.Passurue K.YY/. 16.02. PeaktuBel 1
158 Mo  JaHHOM  TeMe. MoAeNUpOBaHUE | mIaHupo | BHYTPEHHEH 1. VYmenue: 19.02. XHMHYECKOE
HpOGKTHOf?I OCATCIIBHOCTH. BaTh TIO3UIUH IHKOJbHUKA * CTPOUTH NOHSITHLIC JJIsI 060py)1013aH1/Ie
COOCTBEH | Ha CaMOCTOSITENbHOE  IMapTHepa BHICKA3BIBAHNA,
HYIO MIPOEKTHPOBAHUE YUUTBIBAIOIINE, UTO
JKCriepH | yueOHOM MapTHEp 3HAeT U BUIUT, a
MEHTalb | JESITEeIbHOCTU YTO HET;
HYIO 2.®opmupoBaHue * 3a71aBaTh BOTIPOCHI;
JIESITENIbH | BBIPAXXCHHOM * KOHTPOJIMPOBATH
OCTb , yCTOMYMBON y4eOHO-  JeMCTBUS MapTHEpA.
yMEHHUE MI03HABATENBHON ILYVA.
BBIJIBUTa | MOTUBAIINH YYCHHUS YMmeHue:




Tb * OCYILECTBIIATh AHAIIN3
TUIIOTE3 0OBEKTOB C BBIZICTICHUEM
BI, CyHIECTBEHHBIX U
CTaBUTh HECYIIECTBEHHBIX
MIPOEKTH MIPU3HAKOB;
(S * OCYILECTBJISATH CUHTE3
3a/1a4H, KaK COCTaBJICHHUE LIETIOT0
cobupat W3 9acTei.
b P.YVA.
nudopma Ymenus:
LUIO U3 1.0cy1ecTBIATH
pas3InyH UTOTOBBIM U IOIIATOBBII
BIX KOHTPOJIb 110 PE3YIBTATY;
HCTOYHH 2. AnlekBaTHO
KOB, BOCIIDUHMMATh OLICHKY
aHau3u yUuTens;
poBaThb, 3. Paznuuarsk crioco® u
MOJENUP pe3ynbTar AeucTBUA
0BaThb
JKCIEpU
MEHT
159- BrinonHenue yuyeOHBIX MPOEKTOB, OIMBITHO- | Mcnonb3 K.YYI. 2002. PeaxTuBBI N
160 AKCIIEPUMEHTAIIbHBIX padoT. OBaHUE 1. Ymenue 21.02. XUMHYECKOe
IIpakTuyeckne PpaGoThl MO TeMaM | naGopar JIOTOBAPUBATLCS U o6opynoBanue
NPoeKToB yuamuxcs, 7h OPHOTO HPHUXOIHUTE K 00IIEMY
obopyno PELIECHUIO B COBMECTHON
BaHUs U JESATENBHOCTH;
CTEKJISTH 2.YMeHHe NPOTyKTUBHO
HOI1 paspematb KOH(GIUKTH Ha
MOCY/IBI, OCHOBE y4eTa HHTEPECOB U
poBene MO3ULIUN BCEX €T
HHE YYaCTHHKOB
JKCIEepU ILYVYI.
MEHTOB 1. ®opMupOBaTH YMEHUE
JUIs HPOBOJHUTH CPaBHEHHE U
JloKasare KJIacCU(HUKAIIHIO 10
JIbCTBA 3aJJaHHBIM KpUTEPUSIM;
BBIJIBUTa 2.dopmupoBaTh y
€MBIX ydaiuxcs npeacTaBIeHue
HpeAnon 0 HOMEHKJIIaType
0>KEHUH; HEOPTaHUYECKUX
OIIMCaHU COEIMHEHU.
e P.YVA.
pe3ynbTa 1. YMeHune yuuThIBaTh
TOB THX BBIJICIICHHBIE YUUTEIEM
pabot OpPHEHTHUPHI JEHCTBUS B

HOBOM Yy4e€OHOM
Marepuale B
COTPYIHUYECTBE C
YUHUTENIEM;




2. YMeHue TUIaHupOoBaTh
CBOM JIEUCTBUSA B
COOTBETCTBHH C
MOCTaBJICHHOMN

3a/1a4eil U yCIOBUAMU €€
peaM3alym.

161-
162

HO,[[FOTOBKa y‘IC6HBIX ITPOCKTOB K 3alINUTC

PaszBuBath
CIIOCOOHOCTH K
CaMOOIIEHKE Ha
OCHOBE KpUTEPHUS
YCIICIIHOCTU
yueOHOI
ESITENHHOCTH

K.YY/.

1.YMeHHe HCIIOIB30BaTh
peub s peryIsIin
CBOETO JICHCTBHSI;
2.AleKBaTHO
HCIIOJIb30BaTh PEUEBhIE
CpeICTBa IS peIICHHS
Pa3IUIHBIX
KOMMYHHUKATHBHBIX 337124,
CTPOUTH MOHOJIOTUYECKOE
BBICKA3bIBAHME, BIAJICTh
JTUAJIOTHYECKON (hopMoi
pedn

P.YVY.

YMeHne caMOCTOSATEIBHO
aJIeKBaTHO OLIEHUBATh
MPaBUJILHOCTD
BBINOJHEHUS IEUCTBUS U
BHOCHUTH HEOOXOIMBIE
KOPPEKTHBEI B HCIIOJTHEHUE
KaK I10 XOJy eTo
peanu3aiyy, TaKk U B KOHIIE
JefCcTBUS.

ILYVY].

YMeH#ue: ocymecTBIATh
CpaBHEHHE U
KIIacCH(UKAIHIO,
BBIOMpAst KPUTEPUH IS
YKa3aHHBIX JJOTHYECKHUX
oneparuii;

CTPOHTH JIOTHIECKOE
paccyxaeHue

22.02.
26.02.

163

[IpoMexyTouHas aTTecTanusl.
3ammra NpoeKToB

VYMmenue
OBJIAJICH
nus
HaBBIKAM
Hu
KOHTPOJI
AU
OLCHKH
CcBOEH
IEeATENBH
OCTH,
yMEHHUE

VMeHne OLieHUTh
CBOM y4eOHbIE
JOCTHXXCHUA

K.YVY/.

1.YMeHne wuCIonbp3oBaTh
peub IS Ty IsIiu
CBOETO JICUCTBUS;
2.AnekBaTHO
HCTIOJB30BaTh PEYCBEIC
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CTPOUTH MOHOJIOTHYECKOE
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TIPEIBH]T
eTh

BBICKa3bIBaHHE, BIAJICTh
JUAIOTHYECKOH Popmoi

BO3MOXXH peun
13( P.YVII.
HOCIIeNIC YMeHHne caMOCTOSATEIBHO
TBUS a/IeKBaTHO OLICHUBATh
CBOUX MIPaBUIIBHOCTh
IEUCTBU BBIIIOJTHEHUS NEUCTBUS U
" BHOCHUTH HEOOXOINMBIE
KOPPEKTHBBI B UCIIOJIHEHHE
KakK 10 XOJy ero
peanM3alyy, TaKk ¥ B KOHIIE
JEUCTBUSL.
ILYVY].
YMeHue: oCyIecTBIATh
CpaBHEHUE U
Ki1accu(UKaIHIO,
BBIOMpast KPUTEPUU IS
YKa3aHHBIX JIOTHYECKHUX
ornepanuii;
CTPOUTH JIOTHYECKOE
paccykieHue
164- IloaroroBka x ' MA: peniennue npakTuko VMmenne | YMeHHE OLEHHTD K.YY]. 1.03. PeakTuBHI 1
166 OPHUEHTHPOBAHHBIX 3aIaHUN OBJaicH | CBOM y4eOHBIE VYMeHHe caMOCTOATENBHO 4.03. XUMHYECKOE
ust JOCTHKEHHA OPTaHHM30BHIBATH YU€OHOE obopynoBaHue
HaBbIKaM JeHcTBHE.
" ILYVY].
KOHTPOJI YMenue npeoOpa3oBbIBATh
U UHPOPMAIIMIO W3 OJHOTO
OIICHKH BHJIa B IPYTOM.
cBOEH P.YVI.
JIeSITeIIbH YMeHue COCTaBIIATh IIaH
0CTH, pemeHust mpoOIeMbl
yMeHHe
npeiBU
eTh
BO3MOXH
bIe
TOCIIe/IC
TBUS
CBOMX
IeHUCTBH
i
167- [TonrotoBka k 'MMA: pelieHre TPaKTHUKO VMmenue | YMeHue OLEHUTD K.YVI. 5.03. PeakTuBbI 1
168 OPUEHTUPOBAHHBIX 3a1aHUU OBNIQJIEH | CBOM ydyeOHbIE VMeHne caMoCTOATENBHO 6.03. XHMHYECKOE
ust JOCTHKEHHS OpraHHM30BHIBATH YUeOHOE obopynoBaHue
HaBBIKaAM JIeICTBHE.
u ILYVY].
KOHTPOJI YMmenne npeobpa3oBBIBATH
U nHpOpMaUMIO U3 OIHOTO
OLICHKH BUJIa B IPYTOM.




CcBOCH P.YVII.

JeSITENbH YMeHHe COCTaBIIATh IJIaH

OCTH, peNIeHus IPOOIEMBI

yMeHue

NpeABUA

eTb

BO3MOKH

bIE

MOCJIENIC

TBUS

CBOMX

JIEUCTBU

i

170 O06o001eHre, cucTeMaTU3aIus U KOPpeKIus | 1.3akpen | 1. YMenue K.YV 4.03. PaGora ¢

3HAHUM y4JalIuxcs 3a Kypc JICHUE OPHEHTHPOBATECSI HA Y MEHHE CaMOCTOSITEIEHO 5.03. TeCTaMH
«DKCcniepuMeHTaIbHas XUuMus-9»,8- 9 3HAaHWH M | NOHMMaHME NIPUYMH  OPraHU30BHIBAaThH yueOHOE (MHIUBUI
KJ1acc. pacdyeTH | ycriexa B y4yeOHOIt B3aMMOJCICTBHE B IPYyIIIIE yaJbHbIE
TecTOBBII KOHTPOJIb. BIX JESTENbHOCTH ILYVY]. 3a1aHus)

HaBBIKOB Ymenue:

y4-co. * OCYIIECTBIISITH aHAIN3

2.YMeHHn 0O0BEKTOB C BBIAEICHUEM

€ peuiaThb CYHICCTBCHHBIX U

THIIOBBIC HECYHICCTBCHHBIX

npuMep IPU3HAKOB;

BI * OCYIIECTBIISITH CHHTE3

KOHTPOII KaK COCTaBJICHHE IIEJI0TO

BHOH U3 9acTeil.

paboTHI. P.YVY.

YMmeHus:

1.0cy1miecTBIsATh
HTOTOBBIA M ITOIIArOBEIA
KOHTPOJIb 110 PE3yIIbTaTy;
2. AzlekBaTHO
BOCIPUHUMATh OILIEHKY
YUUTETIS;

3. Pa3nauuath criocol u
pe3yIbpTaT ASHCTBHS
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