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TOYKA \!pocm

Pabouas nporpamma
€CTECTBEHHO-HAYYHOM HANPABJICHHOCTH 110 XUMUH
9 kanace ¢ ucnoJib3oBanuem 000pPy/10BaAHUS
uenTpa «Touka pocray»

PabGouast nporpamma cocraB/iena na ocnosanun: beenwion 11 K. Jlopodees M. B.
Hpusepreas paGonas Hporpavma o Xusum juis 8-9 iccon ¢ nenoasoBaies 000py0Bams e pa
«louka pocran. — M., 2021,

Cpoxk peanmsammn: 2022-2023 yucOubiid 101
Yawresns xumun: Jlvwrsuncn Basgcenrnna Bacuiinesna



PABOYAS ITPOI'PAMMA

BHEYPOYHOM 1eATEJIbHOCTH «JKCIEePUMEHTAIbHASA XUMHUS-9»
1J191 9 KJIacCOB € MCIO0JIb30BaHNEM 000pya0oBaHus neHTpa «Touka pocTa»

Ha 0a3e wnentpa «Touka pocra» obecrneynBaercsi peanu3alus o00pa3oBaTeIbHBIX IMPOTrPaMM E€CTECTBEHHO-HAYYHOM M TEXHOJOIMYECKOH
HaIpaBJICHHOCTEH, pa3padOTaHHBIX B COOTBETCTBHU C TPeOOBAHUSAMHU 3aKOHOJATENILCTBA B cepe 00pa3oBaHUs U ¢ YIETOM pekoMeHnanuii denepanbHOro
oreparopa y4eOHOro npeamera «Xumus».

Pabouasn nporpaMma coCtaBjJ€Ha HA OCHOBE CJICAYHOIIINX NOKYMECHTOB:

o ODOyHIAMEHTAIBHOTO s/Ipa COAepKaHUs 00IIero oOpa3oBaHUs U B COOTBETCTBUU ¢ ['0CyJapCTBEHHBIM CTaHAAPTOM OOIIEro
oOpasoBanus (mpruka3 MuHKcTepcTBa 00pa3oBaHus U Hayku Poccuiickoit @eneparnuu ot 17.12.2010 r. Ne 1897).

e PabGounx mporpamm. [Ipenmernas munus yueonukos [.E.Pyn3utuca, @.I'.@enpamana. 8-9 kiaccel: mocoOue aiis yuyuTenen
obmreoOpa3oBarenbHbIX opranu3anuii /H.H. I'apa. — 2 uza., nom. — Mocksa: [Ipocsemenne, 2013 r.

o @enepanbHblil 3aK0H «O06 0b6pazoBanuu B Poccuiickoit deneparmm» Ne273-D3 ot 29 nexabps 2012.

e [IpumepHOI mporpaMMbl OCHOBHOTO o0OIIero oOpazoBaHus Mo xuMuM JIg 8-9 KiaccoB, gomylieHHas JlemapTaMeHTOM
o0pa3zoBaTeIbLHBIX MPOrPAMM U CTaHJAAPTOB 00111er0 oOpazoBanus MO PO.

o ®denepanbHOrO0 MEPEUHS YYECOHUKOB, PEKOMEHIOBAHHOTO (JOMYIIEHHOT0) MUHHUCTEPCTBOM o00Opa3oBaHusi U Hayku PD k
UCTIONIb30BaHUIO B 00pa30BaTeILHOM Ipoliecce B 001eo0pa3oBaTenbHbIX yuapexkaeHusax Ha 2021-2022 yuebHsiii o,

e TpebGoBaHmii K pe3yiabTaTaM OCHOBHOTO OOIIEro oOpa3oBaHUs, IMPEACTABICHHBIX B (eaepaJbHOM TOCYAapCTBEHHOM
o0pa3oBaTeIbLHOM CTaHAapTe OOIIero 0Opa3oBaHUS BTOPOTO TOKOJICHHWS. B Hel Takke y4WUTHIBAIOTCS WIEU Pa3BUTHS U
dhopMUpOBaHUS YHUBEPCAIbHBIX YICOHBIX NEUCTBUH IS OCHOBHOTO O0IIEro oOpa3oBaHUsI.

e Meroanuecknx peKOMEHIAIMi MHUHHCTepCTBa mpocBemieHus Poccuiickoii ®denepanuu no «Peanmusamum oOpa3zoBaTeIbHBIX
MpOrpaMM €CTECTBEHHOHAYYHON U TEXHOJIOTMYECKOW HAIPABJICHHOCTEW MO XMMHUM C HCIOJB30BAaHUEM OOOpYIOBaHUS IIEHTpa
«Touka pocta» (yTBepXkaeHbI pacnopsokeHrueM MuHucTepcTBa npocsemenus Poccuiickoit @eneparuu ot 12 ssuaps 2021 r.Ne P-
6).

e OcHoBHOI oOpazoBatenbHOM nporpammbl MBOY COIII Ne 24 u m. .M. BexoBa ct. Anekcanapuiickor Ha 2021-2022 y4ueOHBIM
TO/I.

e VYyebnoro mmana MBOY COII Ne 24 u m. U.U. Bexona ct. Anekcannpuiickort Ha 2021-2022 y4ue6HbIi TO/I.

Y4eOHO-MeTOAMYECKOE O0ecTIeueHHe Kypca XUMHUN OCHOBHOI 00111e00pa30BaTeIbHOI HIKOJIbI
1. Pymsutuc I'. E. Xumus. 9 kimacc. ®I'OC: yueb. mis obmeodpazosart. yupeskaenuii / I'. E. Pymsuruc, ®. I'. denpaman. — M.:
[Ipoceemenue, 2019.



2. Xumusi: 9 KII.: 3JIEKTPOHHOE MPUJIOKEHUE K YICOHHUKY.

3. I'apa H. H. Xumus. Paboune nporpammel. [Ipenmernas nmunust yueounkoB I'. E. Pynsutnca, @. I'. ®enpamana. 8—9 kmaccer /
H. H. I'apa. — M.: IIpocBenienue.

. I'adpyceBaH. 1. Xumus: padouas tetpaas: 9 ki. / H. 1. M'abpyceBa. — M.: [IpocBeienue.

. I'apa H. H. Xumus: 3agaunuk ¢ «momomunkom»: 8—9 k. / H. H. T'apa, H. W. I'aGpyceBa. — M.: [IpocBemienue.

. Pagenxwii A. M. Xumusi: nuaaktadeckuit Matepuan: 8—9 k. / A. M. Panenkuit. — M.: [Ipocsemienue.

. 'apa H. H. Xumus. Ypoku: 9 k. / H. H. I'apa. — M.: IIpocBemenue.

. boposckux T.A. Tectsl mo xumun. A30T u hocdop. Yriuepon u kpemuuit. Metamisl.9 kiace: k yueOnuky I'. E. Pynsurtuca, ©.
I'. ®enpamana «Xumus. 9 knace». ®I'OC (x HoBoMy yueOHUKY) — M.: U3natenbctBo «OK3amen», 2017. — 111c. (Cepust «YdeOHo-
METOINYECKUIN KOMITJICKT).

9. bopoBckux T.A. Tectsl mo xumuu. Knaccupukanuus XUMHUECKHUX peakUuid. XUMHUYECKHE PEakluu B BOJHBIX PACTBOPAX.
lNanorensl. Kucnopon u cepa. 9 knacc: x yueOnuky I'. E. Pyasuruca, @. I'. ®enpamana «Xumusd. 9 knace»y. I'OC (k HoBoMy
yuebHuky) — M.: U3natensctBo «Ok3amen», 2017. — 109 c. (Cepust «Y4eOHO-METOAMUECKUAN KOMIUIEKT ).

10. Ilepeuyens nuppoBbIx HHGOPMALIMOHHBIX pecypcoB HTepHeTa:
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Hepeqeﬂb AOCTYIIHBIX UCTOYHUKOB HH(t)OpMaIII/II/I
B pasaciic nmpeacTaBjICH CIIMCOK KHUI' M CCBIJIOK Ha CaﬁTBI, B KOTOPBIX Ooxece HOZIpO6HO OCBCIHICHBI PA3JIMYHBIC ACTICKTBI paCCMAaTPUBACMBIX

BOIIPOCOB. Hx MoxHO PCKOMEHAOBATH KaK YUUTEI0, TaAK U O6y‘{aeMBIM, MMPpOABUBIINM HHTEPEC K HSy‘I@.GMOfI TCMC.
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10.
11.

12.
13.
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Bacwuibes B.I1., Mopo3zoga P.I1., Kouepruna JI. A.IlpakTukyM no aHaTUTHYECKOH XUMUH: Y4eO. mocooue ais By30B.— M.: Xumus, 2000.— 328 c.
I'pocce 3., BaiicmanTtens X. Xumus uist m0603HaTeabHbIX. OCHOBBI XMMHUU U 3aHUMaTenbHble onbIThl.I JIP.1974.I1ep.c nem.— JI.: Xumus, 1979.— 392
C.

Heprromnsi B. @.Mup Boast.— JI.: Henpa, 1979.— 254 c.

Kwummn JI. M. O6mas xumust. [Ipaktukym L-muxpo. PykoBoactso s cryaenro.— M.: MITY, 2006.— 322c.

Hcnonb3oBanue nudpoBbIx 1abopatopuil npu oOyueHnn xumMuu B cpeaneit mkoune/ becnanos I1. M. lopodees M.B., Kunun [.M., 3umuna A.1.,
OpxekoBckwii [1.A.— M.: BUHOM. Jlaboparopus 3uanmii, 2014.— 229 c.

Kpucrannsl. Kpucramnoruaparel: Metoauueckue ykazanus K 1adopatopHeiM paboram. Mudtaxosa H.I11., [Terposa T.H., Paxmaryniauna U. ©.—
Kazans: Kazan. roc. texnon.yu-t., 2006.— 24 c.

Jleencon 1.A.100 BonpocoB 1 OTBETOB 110 XUMHUH: MaTepHasl 1Jis IIKOIbHBIX pedeparoB, (haKyIbTaTUBHBIX 3aHATHIA U CEMUHApPOB: Y4yeOHOe
nocobue.— M.: «MzmarensctBo ACT»: «M3marenbctBo Actpenby, 2002.— 347 c.

Jleencon U. A. Xumnueckue peakiuu: TemnoBoit a¢¢dekt, paBHOBecue, ckopoctb.— M.: OO0 «M3natensctBo Actpens, 2002.— 192 c.

JIypee 1O. 0. CripaBounuk 1Mo aHanmuTHYECKOW XuMuu.— M.: Xumust, 1971.— C.71—89.

Hazaposa T.C., I'paGenkuii A.A., Jlaposa B. H. Xumuueckwnii sxkcriepumenTt B mkone.— M.: [IpocBemenne, 1987.—240 c.

Heopranmnueckas xumus: B 3 1./ [Tox pex. FO. JI. Tperbsikoa.T.1: ®u3nko-XxuMHIECKHE OCHOBBI HEOPTAaHMUYECKOW XUMUU: Y YEOHUK JIUTsI CTY/I. BBICIII.
yue6. 3aBeaenuit/M. E. Tamm, 1O. JI. TpetbsikoB.— M.: U3natensckuii nentp «Axagemus», 2004.—240 c.

[TerpsinoB U. B. Camoe HeoObIkHOBEHHOE BetiecTBO B Mupe.— M.: [legaroruka, 1976.— 96 c.

Crpensuukosa JI. H. U3 uero Bc€ cnenano? Pacckassl o BemectBe.— M.: Sy3a-npecc.2011.— 208 c.

CycnennukoBa B.M, Kucenera E. K. PykoBoicTBO 110 MpUTOTOBIICHUIO TUTPOBAHHBIX pacTBOpoB.— JI.: Xumms, 1967.— 139 c.



15. dapaneit M. Uctopus ceeun: [lep.c anrin./ITox pen.b. B. HoBoxxunoBa.— M.: Hayka. ['maBHast penakmust Gpu3nKo-MaTeMaTHICCKON
nutepatypsl, 1980.— 128 c., un.— (bubanoreuka «KBaHT»)

16. Xomuenko I'.I1., CeBacthsinoBa K. U. OxucnurenbHO-BOCccTaHOBUTENBHEIE peakiinu.— M.: [IpocBemenne, 1989.— 141 c.

17. Duuumknonenus s geteid. T.17. Xumus / I'nas.pen.B. A.Bomonun, Ben.nayu.pea..Jleeacon.— M.: Apanta +, 2003.— 640 c.

18. DOprumo JI.Boxa: kaura o camoM Ba)xHOM BerecTBe B Mupe: nep.c pua.—M.: Komnac ['ma, 2019.— 153 c.

19. YeptrkoB U.H., XKykos I1. H. Xumudeckuit 3KCriepuMeHT ¢ MaJIbIMU KoJudecTBaMu peakTuBoB. M.: [Ipoceemenue, 1989.— 191 c.

20. Caiitr MI'Y. IlporpamMma Kypca XuMuu s yaammxcsi 8—9 kiaccoB 00111e00pa3oBaTeIbHOM MIKOJIBI.
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

21. Caiitr ®UIIN. OTKpHITHII OaHK 3a1aHUH 111 GOPMHUPOBAHHUS €CTECTBEHHO-HAYYHON TPAMOTHOCTH.
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

22. Caiit Enqunas xomnekius nudpoBeIX 00pa30BaTeIbHBIX PECypPCOB.
http://school-collection.edu.ru/catalog.

23. Caiit denepanbHblii HEHTP HHPOPMAITMOHHO-00Pa30BaTEIBHBIX PECYPCOB.
http://fcior.edu.ru/

Oolecnevyenne yyammuxcs:
1. Pyosumuc I'.E. , @envoman @.I'". Xumus. 9 kinacc. DI'OC: yueOHUK 17151 00111€00pa30BaTENbHBIX YUPEKICHUHN -M.;
[Tpocsemenune, 2017-2019 rr.
2. T'apa H.H. Xumus: 3agaunuk ¢ «momouraukomy»: 8-9 kiaccel / H.H. I'apa. — M.: IIpocsernicHue.
3. bubanoreka HayYyHO- MOMYJIAPHBIX M3AAHHMA TS TOJyYEHUS JOMOJHUTEIIEHON HHpOpMaIuu 1o nmpeaMeTy (B KaOMHETe XUMHH
U B IIKOJILHOW OMOIHOTEKE).
4. DnexTpoHHBIE 00pa30BaTEILHBIC PECYPCHI.

[TpodunbHblii KOMILIEKT 000pymoBaHus 1eHTpa «Touka pocta» obecneunBaeT 3P(HEKTUBHOE AOCTHXKEHUE 00pa3oBaTEIbHBIX
pe3yNbTaTOB OOYYAIOMIMMHKCS IO TMPOTrpaMMaM €CTECTBEHHO-HAYYHOW HANpPaBIIEHHOCTH, BO3MOXKHOCTH YIIyOJIEHHOTO HW3YyYCHUs
OTJENBHBIX MPEIMETOB, B TOM 4HCie A1 (GOPMUPOBAHUS M300pETATENIbCKOI0, KPEATUBHOIO, KPUTUYECKOTO MBIIUICHUS, PA3BUTHSA
(GYHKIIMOHATBHOW IPaMOTHOCTH Y OOYUaIOIUXCsl, B TOM YUCJI€ €CTECTBEHHO-HAYYHONU U MaTeMaTUYECKOM.

DKCIEpUMEHT SIBISIETCSI UCTOYHUKOM 3HAHUN M KPUTEPUEM MX UCTMHHOCTH B Hayke. KoHuenmus coBpeMEeHHOro oOpa3oBaHUS
MOJIpa3yMeBaeT, 4TO B yUeOHOM 3KCHEPUMEHTE BEIYILYIO POJIb JOJKEH 3aHATh CAaMOCTOSITENIbHBIA MCCIIEAOBATEIbCKUN YUCHUUECKUN
HKCIIEPUMEHT.

CoBpeMeHHbIE HIKCIEPUMEHTATIbHBIE HCCIECIOBAaHMUS MO XUMHHM YXe TPYIHO NpPEICTaBUTh O€3 HCMIOIb30BAaHUS HE TOJIBKO
aHaJIOTOBBIX, HO U HU(POBBIX U3MEpUTEIbHBIX TPuOOpoB. B denepansuom 'ocynapcrBennom ObpazoBatensHoMm Crangapre (OI'OC)
MPOMHUCAHO, YTO OJHUM U3 YHUBEPCATIbHBIX YUCOHBIX ACUCTBUM, TPUOOPETACMBIX YUAITUMUCS, TOJDKHO CTaTh YMEHUE
«TPOBENICHUSI OIBITOB, TMPOCTHIX AKCIEPUMEHTAJIbHBIX HCCICNOBAHUM, MPSIMBIX W KOCBEHHBIX HM3MEPEHUH C WCIOJIb30BAHUEM
aHAJIOTOBBIX U MU(PPOBBIX U3MEPHUTETBHBIX IPUOOPOBY.

Y4eOHBI IKCIEPUMEHT 10 XMMHH, IPOBOUMBINA Ha TPAIUIIMOHHOM 000pYyI0BaHUH, O€3 MPUMEHEHHS [UPPOBBIX JTa00OPaTOPHIA,


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

HE MOKET MO3BOJIUTH B TOJTHOW MEPE PEIIUTh BCE 3a/1a4l B COBPEMEHHOM IIKOJIE. DTO CBS3aHO C PSIIOM MPUYUH:

* TPAIUIIMOHHOE IIKOJHLHOE 000PYAOBaHUE M3-3a OTPAHUYEHUS TEXHUYECKUX BO3MOXKHOCTEW HE MO3BOJISET MPOBOIUTH MHOTHE

KOJIMYECTBEHHBIE UCCIIEAOBAHUS;

* ITUTEIBHOCTD MMPOBEACHUS XUMUYECKUX UCCIIEIOBAHUI HE BCET/Ia COTIIACYETCs C ITTUTEIbHOCThIO YUEOHBIX 3aHSTUH;

* BO3MOXXHOCTb ITPOBEICHHSI MHOTHX UCCIIEOBAaHUI OTPaHUINBACTCS TPEOOBAHUSAMHU TEXHUKHU O0€30ITaCHOCTH | JIp.

[udposas naGopartopus MNOTHOCTBIO MEHSET METOAMKY M COJACpKAHME OHKCIEPUMEHTAIbHOW JEATEIbHOCTH M PEelIaeT
BBIIIETIEPEUUCTICHHBIE MPoOiemMbl. [IIUpOKHil CHIEKTp AATYMKOB MO3BOJSET YUYAlIMMCS 3HAKOMHUTBHCA C MapaMeTpaMu XUMHUYECKOTO
HKCIIEPUMEHTAa HE TOJBKO Ha KAauyeCTBEHHOM, HO M Ha KOJWYECTBEHHOM ypoBHe. LludpoBas naboparopus MO3BOJISET BECTU
JUTUTEIBHBIN SKCIIEPUMEHT JaKe B OTCYTCTBUE AKCIEPUMEHTATOPA, @ YaCTOTa UX U3MEPEHUIN
HETIO/IBJIACTHA YEJIOBEYECKOMY BOCIIPHUSTHIO.

B npornecce dhopmupoBaHus SKCHEPUMEHTAIBHBIX YMEHUNM YYEHHK 00ydaeTcsl Mpe/ICTaBIATh HHPOpMaIIMI0 00 UCCIIEeIOBAaHUN B
YEThIPEX BUAX:

* B BepOaJbHOM: OIUCHIBATH AKCIIEPUMEHT, CO37JaBaTh CJIIOBECHYIO MOJENb JSKCIEPUMEHTa, (UKCUPOBATH BHUMAaHUE Ha

U3MEPSIEMBIX BETUYMHAX, TEPMUHOJIOTUU;

* B TaOJIMUHOM: 3aIOJIHATH TAOJMIIBI JAHHBIX, JICXKAIIUX B OCHOBE MOCTpOeHUs rpadukoB (IpU 3TOM y yYallUXCsi BOZHHKAET

MEPBUYHOE MPEACTABICHUE O MacIITadax BEITUYMH);

* B rpaduueckoM: CTpOUTh rpaduku MO TAOIUYHBIM JaHHBIM, YTO AT BO3MOKHOCTb MEPEXO0Jia K BBIJBM)KCHUIO TUIOTE3 O

XapakTepe 3aBUCUMOCTH MEXAY BEIWYMHAMH (IIPU 3TOM YUYUTEb MOKa3bIBAECT MPEUMYIIECTBO B BU3yaIU3allMU 3aBUCUMOCTEH

MEX]ly BEJTMYMHAMHU, HATJISITHOCTh U MHOTOMEPHOCTH);

* B BUJIE MATEMAaTUYECKUX YPAaBHEHUI: JaBaTh MaTEMAaTUYECKOE OMKUCAHNE B3aUMOCBSA3HM BEIMYHUH, MaTEMaTHYECKOe 0000ILEeHNE.

[Tepexoa OT Kaxa0ro 3Tana npeacTaBieHuss HHPOpMaIIMK 3aHUMAET JOBOJBHO OOJBIION MPOMEKYTOK BpeMeHH. B 7—8 kimaccax
ATOT MPOIIECC HEOOXOMM, HO B CTApIIMX KJIaccax MOXKHO ObLIO ObI ATO BpeMs MOTPATUTh HA pelieHre 0oJiee BaXHbBIX 3a/1a4. B aTom
m1aHe 1u@poBbIe JIaA0OPATOPUH CYIIECTBEHHO SKOHOMSIT BpeMs. DTO BpeMsi MOXKHO moTpatuth coriacHo ®I'OC na dhopmupoBanue
MCCIIEIOBATENIbCKUX YMEHUHN yUallINXCsl, KOTOPBIE BBIPAXkKAIOTCS B CIAEAYIOIIUX JICHUCTBUSIX:

* OIIpeCIICHUE TPOOIIEMBI;

* IOCTAaHOBKA UCCIIEIOBATENILCKOM 3a/1a4u;

* [UIAHUPOBAHUE PELICHUS 33/1a4H;

* IIOCTPOEHUE MOJIEIIEN;

* BBIJIBM)KEHUE TUTIOTES;

* SKCIIEpUMEHTAIbHAs IPOBEPKA TUIIOTE3;

* aHAJIN3 TAHHBIX SKCTICPUMEHTOB WU HAOJIOICHUI;

* popMynHpOBaHUE BHIBOJIOB.



2. IJIAHUPYEMBIE PE3YJBbTATBI OCBOEHUS ITPOI'PAMMBI
BHEYPOYHOH JIEATEJIbHOCTH « IKCIIEPUMEHTAJIbHASI XUMHA-9»

17151 9 KJ1acCoB € UCNOJIb30BaHNEM 000pynoBaHus HeHTpa « Touka pocra»
C OIIMCAaHUEM YHUBEPCAJIBHBIX y‘leﬁH])IX I[eﬁCTBI/Iﬁ, JOCTUT'aCMbIX Oﬁy‘lalOI[lI/IMl/ICH

JIuunocmnuie peynromamol
Obyuarowuiicss noxyyum 603MOACHOCMb 0 hOPMUPOBAHUSL CLedVIoWUX TudHoCmHblx YV

- OIpECACIICHUE MOTUBAINU U3YUYCHUA yqe6H0ro Martcpuaa,

- OIICHUBAHHEC YCBAMBACMOT' O y‘-IeGHOI‘O Marcpurajia, uCXoas U3 CONUAJIbHBIX U JIMYHOCTHBIX HCHHOCTCﬁ;

- IIOBBIIICHUE CBOCTO 06p830BaTCJIBHOFO YPOBHA U YPOBHS 'OTOBHOCTHU K U3YUCHUIO OCHOBHBIX UCTOPHUYCCKUX CO6BITPII>'I, CBA3aHHBIX C
pPa3BUTHEM XUMHUHU U 06I_HCCTBa;

- 3HaHHC ITPAaBUJI ITIOBCACHUA B HPGSBBIqaﬁHLIX CUTyaluAIX;

- OLICHHMBAHUE COI[UATIbHOM 3HAUMMOCTH HpO(bGCCPIfI, CBA3aHHBIX C XHMHeﬁ;

- BJIAACHUC IIpaBUJIaMU 0€e3011acHOTO O6paIlIeHI/I$I C XUMHNYCCKHNMH BCIICCTBAMH U O60py,[[0BaHI/IeM, IIPOABJIICHUC 9KOJIOTHUYECKOM KYJIbTYPBHI.

Memanpeomemmnule pe3yivmamal
Pecynamuesnvie

Obyuarowuiicss noxyyum 603MO*CHOCHb 05 POPMUPOBAHUSL CLedYIOUWUX pecyasmusHulx YV

L[eJernoaranue, BKIIOYas MOCTAaHOBKY HOBBIX IIeNied, MpeoOpa3oBaHME MPAKTUYECKOW 3aJauyd B TO3HABATEIbHYIO, CAMOCTOATEIBHBIA aHaIH3
YCIOBUIM JOCTHMKEHHS 1[I Ha OCHOBE Y4€Ta BBIJEIICHHBIX YUYHMTEJIEM OPHUEHTUPOB JIEHCTBUS B HOBOM y4eOHOM MaTepuaie; IUIAaHUPOBAHHE MYTH
JIOCTHKEHMS IIeNeH;

yCTaHaBIIEHUE 1I€JIEBBIX IPUOPUTETOB, BhICNICHUE aTbTEPHATUBHBIX CIOCOOOB JOCTHKEHHUSI 1IeIH U BIOOp Hambosee 3¢ eKTUBHOTO Crocoba;
YMEHHUE CaMOCTOSATEIBbHO KOHTPOIUPOBATH CBOE BPEMS U YIIPABIIATH UM;

yYMEHHE IPUHUMATD PEIIeHUs B MPOOIEMHON CUTYaIlUH;

MMOCTaHOBKA YUeOHBIX 3a/1a4, COCTABJICHUE TIJIaHA U MOCJIE0BATEIbHOCTH JCHCTBHIA;

opraHu3arus pabodero MecTa MpH BHITIOJHEHUN XUMHUYIECKOTO IKCIIEPUMEHTA;

MIPOTHO3UPOBAHUE PE3YIIHTATOB O0yUEHUS, OIIEHUBAHUE YCBOCHHOT'O MaTepuaia, OIleHKa Ka4ecTBa U yPOBHS MOJTYYSHHBIX 3HAHHUH, KOPPEKIIHsI TUIaHa
U crioco6a JecTBYs MPU HEOOXOAUMOCTH.

Io3nasamenvhole

Obyyarowuiics NOIYYUM 803MONCHOCMb 015 POPMUPOBAHUSL CLeOVIOWUX no3Hasamenvhbix YV/I:

MIOWCK ¥ BBIJIEJICHNE HH(OPMAIIHH;

aHaJu3 yCIOBUH U TpeOOBaHMI 3a/1auu, BIOOD, COMOCTaBIEHNE U 000CHOBAHUE CIIOCO0a PELIeHUs 3a1au;

BbIOOp Hanbosee 3pPEeKTUBHBIX CIIOCOOOB PELICHUS 3aa4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;

BBIJIBUKEHUE U 000CHOBAHUE TUIIOTE3BI, BBIOOP criocoba e€ mpoBepKu;

CaMOCTOSATENIFHOE CO3/IaHHE AJITOPUTMA JICSATEIBHOCTH IIPU PEIICHUHN MPOOIEeM TBOPUYECKOTO M MTOMCKOBOTO XapaKTepa;
YMEHHS XapaKTEepU30BaTh BEIIECTBA IO COCTABY, CTPOCHHIO M CBOWCTBAM;

OITMCHIBAHNE CBOWCTB: TBEPABIX, KUJIKUX, Ta3000pa3HBIX BEIIECTB, BHIACTICHUE UX CYIIECTBEHHBIX MPH3HAKOB,;



n300pa’keHre cocTaBa MPOCTEHIINX BEIIECTB C MOMOIIBI0 XMMUYECKUX (POPMYII M CYIIIHOCTH XUMHYECKUX PEAKIMNA C IIOMOIIBbI0O XUMHYECKUX

YPAaBHEHUN;

MMPOBCACHUC Ha6HIOI[eHHfI, OMMrCaHUC NPU3HAKOB U YCJIOBI/Iﬁ TCUCHHUA XUMHNYCCKUX peaKuHﬁ, BBIITOJITHCHHUC XUMHUYCCKOI'O SKCIICPUMCHTA, BHIBOJIbI HA

OCHOBE aHaJIM3a HAOIIOICHUH 32 HIKCIIEPUMEHTOM, PEIICHUE 3a/1a4, OJTYYCHUE XUMHUUECKOW HHPOPMALIUU U3 PA3IMYHBIX HCTOYHUKOB;

YMCHHUE OPraHU30BEIBATh UCCICAOBAHUEC C LCIBIO IIPOBEPKU I'MIIOTES;
YMCHUE A€J1aTh YMO3AaKIHOUCHUA (I/IHIIYKTI/IBHOC H 110 aHaJIOFI/II/I) " BBIBOJBI,
YMCHUC 00BEKTUBHO OLICHUBATh I/IH(l)OpMaHI/II-O 0 BCHICCTBAX U XUMHUYCCKUX IPOoHECCax, KPUTHYCCKH OTHOCUTHCA K HCGBHOHaquOﬁ I/IH(l)OpMaI_[I/II/I.

Kommynuxamuenie

Obyuarowuiicst noxyyum 03M0OACHOCMb 051 POPMUPOBAHUSL CeOVIOUUX KOMMYHUKamueuolx YVJ[

IIOJIHOE ¥ TOYHOE BBIPAKEHUE CBOMX MBICIIEH B COOTBETCTBUH C 3a/1a4aMU U yCIOBUSIMHU KOMMYHMKALINH;

aZICKBATHOE UCITOJIb30BAaHHUE PEUYEBBIX CPENCTB IS y4aCTHs B JUCKYCCUM U ApIYMEHTALMU CBOEH IMO3ULMH, YMEHHUE MPEICTABIATh KOHKPETHOE
coJiepKaHue ¢ COOOLIEHUEM €ro B MUCbMEHHOM U YCTHOH Gopme, orpeesieHue crioco00B B3aUMOACHCTBUS, COTPYJHUUYECTBO B IIOUCKE U cOope
nH(bOpMAIHH;

OTIpeJIeNIeHUe CITI0COO0B B3aUMOJICHCTBUS, COTPYTHUYECTBO B TIOMCKE B cOOpe MHPOPMALIMH, YIACTHE B AUAJIOTE, TUTAHUPOBAHHUE OOIINX CITIOCOO0B
paloThI, MPOSBJICHNE YBAXKUTEIBHOTO OTHOIIEHUS K IPYTUM YYall[MMCs; OIIMCaHUE COJEP>KaHMsI BBIMOIHAEMBIX IEHCTBUH C 11€1bI0 OPUEHTHPOBKH B
IIPEAMETHO- IIPAKTUYECKOM JEATEIbHOCTH; YMEHHS YUUTHIBATh Pa3HbIE MHEHUS U CTPEMUTHCS K KOOPJAMHALMY Pa3IUYHbIX [O3ULUHI B
COTPYJHHUYECTBE;

(dopMyIMpoBaTh COOCTBEHHOE MHEHHE U IIO3ULIMIO, APTYMEHTUPOBATh U KOOPIAUHUPOBATH €€ C MO3ULUSMU NapTHEPOB B COTPYIHUYECTBE MPH
BbIpaOOTKE OOLIET0 peleHHsl B COBMECTHOM J1eATEIbHOCTH;

OCYILECTBIATH B3aUMHBII KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIUMYIO B3aHMOIIOMOIIIb;

TUTAHUPOBATh 001IHE CIIOCOOB! pabOThI; OCYIIECTBIATH KOHTPOJIb, KOPPEKLUIO, OLIEHKY JeHCTBUI MapTHEPA, yMETh YOEKAaTh;

HCIIOJIb30BaTh a/1eKBAaTHBIE SI3bIKOBBIE CPEJICTBA AJI1 OTOOPaKEHHSI CBOUX UyBCTB, MBICIIEH, MOTUBOB U IOTPEOHOCTEH; 0TOOpakaTh B peuu
(onmucanue, 00BACHEHUE) CO/IEP)KAHNE COBEPIIAEMbIX IEHCTBUH, KaK B pOpMe IPOMKOI COLMAIN3UPOBAHHON peun, Tak U B GopMe BHYTPEHHEH peun;
pa3BUBaTh KOMMYHHMKAaTUBHYIO KOMIIETEHIIUIO, UCIIOJIb3Ys CPEJICTBA YCTHOM U MUCbMEHHON KOMMYHUKALIUK IPU paboTe C TEKCTaMU y4yeOHHKA U
JIOMIOJTHUTEIBHON TUTEpPaTypOid, CIPAaBOYHBIMH TAOJIUIIAMHU, IPOSBIISATH TOTOBHOCTD K YBAXCHUIO MHOW TOUYKH 3pEHUS IPU 00CYKJICHUU PE3yJIbTaTOB
BBITIOJITHEHHOU PaOOTHI.

IlIpeomemmnuie pesynvmamol
Obyuarowuiics Hayuumcs.

MIPUMEHSTH OCHOBHBIC METO/TbI TIO3HAHUS: HAOII0ICHNE, N3MEPEHUE, SKCIIEPUMEHT;

OIMCHIBATh CBOMCTBA TBEPBIX, )KUIKUX, TA3000pa3HBIX BELIECTB, BHIACISASA UX CYIIECTBEHHbIE IPU3HAKH;
PacKpbIBaTh CMBICI 3aKOHA COXPAaHEHHsI MAaCChI BELIECTB, aTOMHO-MOJIEKYJISIPHON TEOPUH;

pa3nuyaTh XUMHUYECKUE U (PU3NUYECKUE SBICHUS,

Ha3bIBATh IMPU3HAKU U YCIOBHS MIPOTEKAHUS XUMUYECKUX PEAKIIA;

co0uro1aTh MpaBuiia 6e30macHoi paboTHI IPU MPOBEACHUH OIBITOB;

MOJIb30BaThCs TA0OPATOPHBIM 000PYAOBAHUEM H MTOCY/IOM;



— TONy4YaTh, COOMpaTh ra3oo0pa3HbIC BEMIECTBA W PACIO3HABATh WX, XapaKTEpPH30BaTh (PU3UUYECKHUE U XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCAMHEHUH, MPOBOAUTH OIBIThI, MOATBEPKIAIONINE XUMUYECKNE CBOMCTBA N3YYEHHBIX KJIACCOB HEOPTaHUYECKHUX BEILIECTB;

— pacKpbIBaTh CMBICI MTOHATHUS «PACTBOP», BBIUKCISATH MAaCCOBYIO JIOJII0 PACTBOPEHHOTO BELIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C OMPENEIEHHOMN
MAacCCOBOM J0JIEH pacTBOPEHHOTO BEILIECTBA;

— XapaKTepHu30BaTh 3aBUCHMOCTh (PU3UUYECKUX CBOWCTB BEIIECTB OT TUIA KPUCTAIUIMYCCKOW PEIIETKH, ONPEASISITh BUJl XUMUYECKOU CBS3H B
HEOPraHUYECKUX COCAMHEHUSX;

— pacKpbIBaTh OCHOBHBIC IMOJIOKEHHUS TEOPUH DJECKTPOJIUTUUECKON TUCCOIHAIIUHU, COCTABIATh YPAaBHEHUS SJCKTPOJUTUUECKON TUCCOIMAIIMN KUCIIOT,
IeJI0YEH, CoIe M peaKkIuii HOHHOTO OOMEHa;

— pacKphIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEINIbHBIX PEAKIUH, OTPEACIISITH OKUCIUTENIb U BOCCTAHOBUTENb, COCTABIISITH YPABHEHUS
OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEaAKIIHiA;

— Ha3bIBaTh (PAKTOPBI, BIUSIONINE HA CKOPOCTh XUMHUECKON peaKilnuu;

— XapaKTepHu30BaTh B3aMMOCBSI3b MEXKy COCTABOM, CTPOCHHEM U CBOMCTBAMU HEMETAIIIOB U METAJLIOB;

— TPOBOJAUTH OMBITHI IO TOTYYEHHUIO U U3YYCHHIO XUMUYECKUX CBOMCTB Pa3IMYHbIX BEIUIECTB;

—  TPaMOTHO OOpaIaThCs ¢ BEIIECTBAMH B TIOBCETHEBHOM JKM3HHU.

Obyuarowuiica noayuum 603M0NCHOCHb HAYUUMbCA:

—  BBLIBHTATh U MPOBEPATH IKCIEPUMEHTAIBHO TUIIOTE3bI O XMMUYECKUX CBOMCTBAX BEIIECTB HA OCHOBE MX COCTAaBa M CTPOCHHMS, MX CIIOCOOHOCTH
BCTYNAaTh B XUMUUYECKHUE PEAKIINH, O XapaKTePe U MPOIyKTaX pa3IMUHbIX XUMUYECKUX PEaKLIU;

—  XapakTepu30BaTh BEIIECTBA I10 COCTABY, CTPOCHHIO U CBOMCTBAM, YCTAHABIMBATH IPUYMHHO-CIICCTBEHHBIE CBSA3H MEXY JaHHBIMU
XapaKkTEepUCTUKAMHU BEILIECTBA;

—  COCTaBJISITh MOJIEKYJISIPHBIE U MTOJHbIE HOHHBIE YPABHEHUS 110 COKPALIEHHBIM HOHHBIM YPaBHEHHUSIM;

—  TPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIISATH OKUCIUTEIbHBIE WIIK BOCCTAHOBUTENIBHBIE CBOMCTBA C YUETOM CTETIEHENH OKUCIIEHUS 3JIEMEHTOB,
BXOJISIIIMX B €0 COCTaB;

—  BBIJIBUTaTh U IPOBEPSTH SKCIIEPUMEHTAIBHO TUIIOTE3BI O PE3yIbTaTax BO3AEHCTBUS pa3IMUHbIX (JaKTOPOB HA U3MEHEHHE CKOPOCTH XUMUYECKOU
peakuuu;

—  HCIIOJIb30BaTh IPUOOPETEHHBIE 3HAHUS AJISl SKOJIOTHYECKH I'PaMOTHOIO TIOBEICHHUS B OKPYKAIOLIEH cpene;

—  HCHOJb30BaTh NPUOOPETEHHBIE KIIIOUEBbIE KOMIIETEHIIUH ITPH BBITOJHEHUH NMPOEKTOB U PEHICHUH Yy4eOHO-UCCIIEJOBATENbCKUX 33/1a4 110 U3YUYEHUIO
CBOICTB, CITOCOOOB MOJIYYEHUS U PACTIO3HABAHHUS BEIIECTB;

—  OOBEKTHBHO OLIEHUBATh MH(POPMAIIHIO O BEIIECTBAX U XUMHUYECKUX MPOIIEccax;

—  OCO3HaBaTh 3HAYEHHUE TEOPETUUECKUX 3HAHUH 110 XUMUU JJIsl IPAKTUYECKON JESATENBHOCTH YEIIOBEKA;
CO3/1aBaTh MOJIETIU U CXEMBbI JIJIsl pelleHHs y4eOHBIX U M03HABATENbHBIX 3a/1a4; TOHUMAaTh HEOOX0IMMOCTh COOJIOICHUS MTPEANUCAaHUH,

IpeUIaraéMbIX B HHCTPYKIHSX O UCTIOJIb30BAaHHIO JIEKAPCTB, CPEJICTB OBITOBOW XUMHUH U JP.
®opMbI KOHTPOJIA

Dopmuposanue UKT-komnemenmuocmu oo6yuarouwjuxcs

YyeHuk HayuuTcs:

- HCIIOJIb30BaTh Pa3HbIE MPHEMbI MOMCKAa MH(OpPMALMK HA MEPCOHAIBHOM KOMIBIOTEpPE B 00pa30BaTEIbHOM MPOCTPAHCTBE C UCIOJIB30BaHUEM O0OPYIOBAHUSA
nrdpoBoii 1abopatopu;

- UCIIOJIb30BaTh PA3JIMYHbIE CIIOCOOBI XpaHEHUS M BU3yalH3allMi HH(OPMaLIMHU, B TOM YHUCIIe, B Tpaduueckoit popme



Dopmuposanue KOMnEMeHMHOCMU 8 001ACMU ONbIMHO-IKCREPUMEHMAILHOU U RPOCKMHOU 0eAmenbHOCHmU

VUeHHK Hay4HTCS ITAHUPOBATh M BBHIMOJHATH ydeOHOE HMCCIeoBaHNue M YIeOHBIH MPOEKT, HCHONB3Ysl 000pyJOBaHHE, MOJIEIH, METO/bI, IIPHEMBI, aJeKBaTHEIC
HCCIeyeMoil mpodieme.

V4eHHK MOIYYUT BO3MOXKHOCTh HAYYIUTHCS CAMOCTOSITEIILHO 33 JyMbIBaTh, ILITAHUPOBATH U BBHITIOHATH y4eOHOE HCCIIeIOBAHUE, YICOHBIN M COLUAIBHBINA IIPOSKT 10
€CTEeCTBEHHOHAYYHOW HAIIPABICHHOCTH.

Yuem pezynomamoe eneypounoit deamenvnocmu

Dopmbl u nepuoOUYHOCHMb KOHMPO.IA

Bxoonoii koumpons mpoBOaUTCS B Havasie y4eOHOro rojia AJisi MPOBEPKH HaYaJIbHBIX 3HAHUN U YMEHUN 00y4YaronIuxcs.

Texywuii konmpoas TPOBOJUTCS HA KaXI0M 3aHATHH B (hOpMeE Me1aroruueckoro HaOaroaeHHS.

Tecmogbiii KOHMpPOabL OCYIIECTBIIACTCS 10 OKOHYaHUH U3yUEHHS KaXI0ro pasena.

Ilpomesicymounas ammecmayusi IPOBOAUTCS B KOHIIE y4yeOHOro roga B ¢GopMme 3alluThl MPOEKTa, MO3BOJIIET MPOBECTH aHAIU3 PEe3yJbTAaTHBHOCTH OCBOCHUS
00YyYarOIUMHUCS OCHOB OTIBITHO-IKCIIEPUMEHTAIBHON M MTPOSKTHOM IESATEILHOCTH JAHHOTO Kypca BHEYPOUHOH NEesITeIbHOCTH «DKCIIEPUMEHTAIbHAS XUMUS.

Kpumepuu oyenxu pesynismamos oceoenus npozpammol Kypca
Pabota 00y4aromuxcst OLEHUBACTCS IO TPEXYPOBHEBOM MIKAJIE, MPEANOJIAraroei HATHYUE CIIEAYIOINX YPOBHEH OCBOCHHUS MPOIPAMMHOIO MaTepHaia: BEICOKUH,
CpeIHUM, HU3KUH.
Bobicokuii ypoBeHb: OOYYAIONIMACS JIEMOHCTPHPYET BBICOKYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTh B OOpPA30BATEIBHOW [ESTEIBHOCTH, MPOSBIISCT
MHHULIMATHUBY, HE IPOITYCKAET 3aHATHUS 0€3 yBaKUTEIbHON MPUUMHBI, IEMOHCTPUPYET BEICOKUIN YPOBEHb 3HAHUN M KOMIETEHIH, BiIaJieeT Ha BblCOKOM TBOPYECKOM
YPOBHE MPUOOPETEHHBIMHU B XO/I€ M3Y4CHHS IPOrPaMMbl YMEHHUSIMH U HaBBIKAMH;
Cpenunii ypoBeHb. 00y4aroOIIUiiCs EMOHCTPUPYET OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTh B 00Pa30BATEILHOM NIESATEIBHOCTH, MPOSBISET XOPOIIUA YPOBEHb
3HAHHUN ¥ KOMIICTCHIINI; NHUIIUATUBBI HE MPOSBIISET, HO CIOCOOCH MOAICPKUBATH UHUIMATOPA B MPEIJIAracMoM MOJe JAESITebHOCTH, B TOCTATOYHOW CTEIICHH
BJIAJICET MMOIY4YACMbIMH B X0O/I€ U3y4CHHS IPOrpPaMMbl YMEHHSMH U HABbIKAMU;
Husknii ypoBeHb. 0Oy4aroIIUiicsi IEMOHCTPUPYET HEAOCTATOYHYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTh B 0OPAa30BATENBbHOW [ESTEIbHOCTH, MOCEIIACT
3aHATHA OT Cliy4das K CJIy4daro, IMOKa3bIBACT y,ZIOBJICTBOpPITCJIBHLIﬁ YPOBCHb 3HAHUU U KOMHCTCHHI/Iﬁ, B ILICJIOM cna6o BJIAACCT MOJy4Ya€MbIMU B XOAC€ HU3YUYCHUA
mporpaMmbl YMCHUSIMU U HaBbIKaAMU.
@opMbI pe3yIbTATOB 0CBOEHHS POTPAMMbI BHEYPOUYHOIi 1esATeIbHOCTH:
1. OTmeTKa ypOBHS JOCTHKEHHUI 00YYAIOIIET0Cs B JIMCTE MEIarorHdeckKoro HaOJIi0IeHUS;
2. 3ammcu B )KypHaje y4éra o pe3yabTaTUBHOCTH Y4acTHs 00y4aroImuXcs B MEPOIIPUATHIX PA3HOTO BUAA U YPOBHS (AUILUIOM, IpaMoTa, 0JIaro1apHOCTh, IPYTOe);
3. 3anmcu B )KypHaje yuéra 00 yJyacTHH B BBIE3THBIX MEPOIPUATHSIX.
Ouenka TecToBbIX padorT.

TecThl, cocTOSIINE U3 TIATH BOIPOCOB MOXHO HCIOJIB30BATh MOCIIEe U3YUYEeHHS Kak10r0o Marepuaia (ypoka). Tect u3 10—15 BonpocoB ucmoinb3yercs
JUIs ieproamdeckoro KoHTpous. Tect u3 20—30 BompocoB HEOOXOAMMO UCTIONB30BATh AJIsi UTOTOBOTO KOHTPOJIS.
[Tpu oreHMBaHUM UCITOJIB3YETCS CIIEAYIOMIAs IIKaJIa: I TECTa U3 MATH BOIPOCOB
* HET OLIMOOK — OILIEHKA «5»;
* 0JIHA OINOKA - OTICHKA «4»;
* JIBE OLITMOKU — OIICHKA «3»;
* TP OIIMOKHU — OLIEHKA «2».
Jis Tecta u3 30 BOIIPOCOB:
» 25—30 mpaBUIBHBIX OTBETOB — OLICHKA «5;
* 19—24 npaBUIIBHBIX OTBETOB — OLIEHKA «4»;



* 13—18 mpaBUIBHBIX OTBETOB — OIICHKA «3»;

* MeHbIIIe 12 MpaBUIILHBIX OTBETOB — OIIEHKA «2).

Ounenka pedepara.

Pedepart oneHuBaeTCs M0 CIEAYIONUM KPHUTEPUSIM:

* cobOmoIeHne TpeboBaHUi K €ro 0(hOPMIICHUIO;

* HEOOXOAUMOCTh M IOCTATOYHOCTD JJIsl PACKPBITHSI TEMbI IIPUBEICHHON B TEKCTE pedepaTta nHPOPMAIINH;

* yMEHHE 00yJaromIerocss CBOOOTHO U3JIaraTh OCHOBHBIC UJICH, OTPaKCHHEIE B pedepare;

* cI0COOHOCTH 00YYAIOMIETOCS MTOHSATH CYTh 3a/1aBAEMbIX YJICHAMH aTTECTAIIMOHHONH KOMUCCHH BOTIPOCOB U CPOPMYIIMPOBATH TOUYHBIC OTBETHI HA HUX.
Onenka npoekra.

[TpoekT oleHHUBaeTCs MO CISAYIOIIUM KPUTEPHUSIM:

* coOmroieHue TpeOOBaHUM K ero 0(hOPMIICHHIO;

* HEOOXOIMMOCTh U JOCTATOYHOCTD JUIS PACKPBITHS TEMBI IPUBEIACHHON B TEKCTE MTPOEKTa MH(POPMAITUH;

* YMEHHE 00YyJaroIIerocss CBOOOTHO U3JIaraTb OCHOBHBIC UJICH, OTPAKCHHBIC B IIPOCKTE;

* CITOCOOHOCTH 00YYAIOIMIETOCs TIOHATH CYTh 33/JaBAEMbIX WICHAMH aTTECTAI[MOHHON KOMHUCCHHU BOTIPOCOB U CPOPMYITUPOBATH TOUYHBIC OTBETHI HA HUX.

Temamuka uccnedosamenbcKux u NPOEKMHBIX padOm ¢ ucnonviosanuem ooopyoosanus yenmpa « Touxa pocmay:
W3ydeHue men0uyHOCTH Pa3IMYHbIX COPTOB MbLIIa M MOIOLIUX CPEJICTB.

WuaukaTopHbIie CBOMCTBA Pa3IMUHBIX pacTEHUH U 1IBETOB (C ornpeneneHrueM pH pacTBopoB).
Ornpenenenne kauecTa xjaeOoneKapHoi MyKHU U XJieba.

Omnpenenenne KadecTBa KUCIOMOJIOYHBIX MMPOTYKTOB.

Omnpenenenne 3aBUCKIMOCTH W3MEHEeHHs pH 1IeTbHOTO ¥ MacTepHU30BaHHOTO MOJIOKA OT CPOKOB XPAaHEHHS.
Nzydenue >peKTUBHOCTH Pa3IHMUHBIX COJIEBBIX TPEIIOK.

KoHcTpynpoBanue «XMMHUYECKHX TPEIIOK», OCHOBAHHBIX HAa XUMHUECKUX PEAKIIUSX.

CuHTe3 «MallaxuTa» B Pa3IMYHbIX YCIOBHUSX.

N3ydenne Koppo3uH xkeje3a B Pa3INIHbIX YCIOBUSX.

0. BausiHHME cBeTa M KMCIOPO/a HA CKOPOCTh Pa3IOKEHHS pacTBOPA HOMIA KaJusl.

11. Omnpenenenue kayecTBa BOJAOIPOBOTHON BOJIBI.

12. XKécrtkoctb Bosbl. CriocoObI onpeieneHus skECTKOCTH BOIBI.

13. Bymaxwnas xpomartorpadus. XpoMaTorpadhudeckoe pas3iejcHue BeIeCTB.

14. XpycranpHoe cTeks10. MOXKHO JIM UCTIONB30BaTh AJISl XPAaHSHUSI TUIIH?

BOoo~NoOR~WDNE



1. COAEPKAHUE YYEBHOI'O KYPCA
XHUMMUHS 9 kinacc 6a30Bblii ypoBens (70 yacoB, Mo MJIaHUPOBAHUIO — 68 1)
BBenenne B Kypc « IKcnepuMeHTAIbLHAA XUMHA-9» (2 1)
Bsoonuuii uncmpyxmasic no Th. Xumusi — HayKa SKCIIEpUMEHTaIbHAS.
Jlemoncmpayuonnwtii skcnepumenm Ne 1. O3nakomnenue c 1abopamopnvim 000pyoosanuem; npuémot 6€30nacHoll padomol ¢ HUM.
BxonHoe TecTupoBaHue M0 TEOPETHUECKUM U MPAKTUYECKUM 3HAHUSM 3a 8 Kiacc

Pazjnen 1. MHoroo0pa3ue XuMu4eCKUX peaKkiuil B IKCIIePUMEHTAJbHOI xumum (154)

Tema 1. Xumuueckue peakuuu (6 1)

Ilpakmuueckaa paooma Ne 1 «llpasuna mexnuku 0e3onacnocmu npu padome c nadopamopuvim o0bopyoosanuem. Ilpasuna nonv3oeanusn
HazpesameabHbIMU YCMPOICHMEAMU)

OBP B 3kcriepuMeHTaIbHON XUMUU

Jlabopamopmuwiii onvim Ne [ «3ydeHne peakiiuu B3auMOACHCTBUS Cylb(pUTa HATPUS C TIEPOKCUIOM BOIOPOIa»

Temmoroii a3 pekt xumuaeckux peakmuii. [lorsiTHEe 00 9K30- ¥ SHAOTEPMHUUSCKUX PEAKIIHSIX.

Jlemoncmpayuonnsiii onvim Ne 2 [Ipumepbl 3K30- U SHTOTEPMUUYECKUX PEAKITUH.

Jemoncmpayuonnwiii onoim Ne 3 «TermoBoii 3¢ (heKT pacTBOPCHHSI BEIIECTB B BOJIC»

CKOpOCTh XMMHMUYECKUX PEaKLH

Lemoncmpayuonnvii onoim Ne 4 B3aumoneiicTBUE LUMHKAa C COJSHOM UM YKCYCHOM KuciIoTaMH. B3aumopeicTBue rpaHyJIHpOBaHHOIO IIMHKAa U
LIMHKOBOM MBUIM C COJIIHOW KucnoToi. B3aumoneiictBue oxcuna meau(Il) ¢ cepHoit Kucnoroil pa3Hoit KOHLIEHTPAMM TPU pasHBIX TeMIleparypax.
Jlabopamopmuwiii onvim Ne 2 «13menenne pH B X0/1€ OKUCITHTETFHO-BOCCTAHOBUTEIHHBIX PEAKIIAI)

Ilpakmuueckaa paboma Ne2. H3zyuenue 6nuanus yciouil npo6eO0eHUs XUMUUECKOU PeaKyuu Ha eé CKOPOCHb.

Jlabopamopmnwiii onvim Ne 3 «CpaBHUTENIbHASI XapaKTEPUCTHKA BOCCTAHOBUTEILHON CITOCOOHOCTH METAJLIOBY

[ToaroroBka k 'MA

Tema 2. DnexkTpoaurndeckasi jucconuanus (9 u)

DAEKTPOIUTUYECKAS AUCCOIHAIINS — TTIABHOE YCIIOBUE MPOTEKAHMSI pEaKuii B pacTBOpax.

Jlemoncmpayuonnwiii onvim Ne4 VicribiTaHUE paCTBOPOB BEUIECTB HA 3JIEKTPUUYECKYIO MPOBOJUMOCTh. J[BMKEHHWE HOHOB B AJIEKTPUYECKOM TMOJIE.
Jlemoncmpayuonnwiii onvim No5 « IIEKTPOIUTHI U HEIJICKTPOJIUTHD)

DNEKTPOoNIUTHYECKas IUCCOLUALINS KUCIIOT, IIeJI0Uei U coneil.

Jlabopamopmuwiii onvim Ne4. VIaMeHeHNE OKPACKU UHAMKATOPOB B PA3JIMYHBIX Cpelax.

CunbHbIC U cla0ble IIEKTPOIUTHIL.

Jlabopamopmuwiti onvim Ne 5. «CunbHble U cialble ANIeKTponThy OmnpeneraeHne KUCIOTHOCTH-OCHOBHOCTH CpeJlbl MOJIYYEHHBIX PacTBOPOB C MOMOIIBIO
WHIMKATOpa U JaTYUKa SJIEKTPOIPOBOIHOCTH

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

Peakuuu nonHoro ooMeHa.

Jlabopamopmnwiii onvim Ne 7 «B3auMoecTBUE THAPOKCH A Oapusi C CEPHOM KUCTOTOM»

Peakuuu nonnoro ooMeHa.

Jlabopamopnwiii onvim Ne 8 Peakiiuu oOMeHa MEXy PaCTBOPAMH JIEKTPOJIUTOB.

Jlabopamopmuwiii onvim Ne 9 «ObpazoBaHue coneil aMMOHUS U U3YYCHHUE UX CBOWCTBY



Ilpakmuueckas padoma Ne3. «Onpedenienue KOHUEHMPAYUU CONU NO ITIEKMPONRPOBOOHOCU PACMEOPA»

I'mpponus cosent.

IToaroroska k T 1A

Ilpakmuueckaa paboma Ned. Pewwenue 3kcnepumenmanvHulx 3a0au no meme «dnekmpoaumuueckan ouccoyuauua». Th
TecToBbBIN KOHTPOJIb 1O pa3eiay «VMHoOroodopasne XMMHYECKHX PeaKIMii B IKCIEPUMEHTAJIBLHON XUMUM

Pa3nen 2. [IpakTHKYM 10 U3Yy4YEeHUIO CBOWCTB MPOCTHIX BELECTB: HEMETAJLIIOB H METAJLJIOB, UX coeTuHeHUit (394)
Tema 3. CBoiicTBa rajoreHos (5 4)

["anorensl: pu3nyecKre 1 XUMHYECKUE CBOMCTBA

Jlemoncmpayuonnsiii onvim Ne6 @U3n4ecKre CBOMCTBA TaJIOTEHOB.

Jlabopamopmuwiii onvim Nel() PaciosHaBaHHEe COJISTHON KUCIOTHI, XJIOPUAOB, OPOMHJIOB, HOJUIOB U Ho/a.
Xinop. CBoiicTBa U NPUMEHEHHE XJIOpa

Lemoncmpayuonnwiii onoim Ne 7 «3yueHne GU3NIECKNX U XUMUYECKIX CBOMCTB XJIOpa»
Jlabopamopmuwiii onvim Nel I. OTOenvBarIye CBOMCTBA XJIopa

CoenuHeHus raioreHoB. XJI0pOBOIOPO.

Lemoncmpayuonnwiii onotm Ne§ TlonydeHue Xa0poBoAOpoJa U pacCTBOPEHUE €T0 B BOJIE.
Jlabopamopmuwiii onvim Nel2. B3auMHOE BBITECHEHHE rajIOTEHOB U3 PACTBOPOB MX COJICH
Jlabopamopmnwiii onvim Nel3. Pacrio3zHaBaHU€ COJSHOM KUCIOTHI M XJIOPHI0B, OPOMUIOB, HOAUIOB
Ilpakmuueckasa paooma Ne 5. «Onpedenenue codeprcanus Xaopuo-uoHo8 6 NUMbeBoil 600e)
[ToaroroBka k 'TMMA

Tema 4. CBoiicTBa Kucja0opoaa u cepsl (7 4)
Kucnopoa: nonydeHne 1 XMMU4eCKHE CBOMCTBA.
Hemoncmpayuonnwiti oneim Ne 9. «[lonyueHue u cobnpaHue KUCI0po/ia B 1ab0opaTopuu U 3ar0JIHEHUE UM Ia30MeTpa
Jlabopamopnwiii onvim Nel4. «['opeHue cepbl Ha BO3yXe U B KUCIOPOIE»
Jlabopamopnuwiii oneim Nel5. «I'openue xenesa, Melu, MarHus Ha BO3JIyXe U B KUCIIOPOJIE»
Cepa. XvMHYeCKHE CBOMCTBA CEPHI.
Hemoncmpayuonnwiti onoim Nel() . AnnotponHsie Moaupukaiuu cepbl. O3HakKOMIIEHHE ¢ 00pa3liaMu cepbl U €€ MPUPOTHBIX COSTUHEHUH.
CoennHeHHUs cepbl: CEpOBOIOPOA, CEPOBOAOPOaHAS KucioTa. Cyabhuibl.
Hemoncmpayuonnwiti onvim Nel 1 O6pa3ibl IPUPOJHBIX CYAbPHUIOB U CYIb(HATOB.
Jlabopamopmuwiii onvim Nel6. KauecTBeHHbBIE peaKlMK Ha CYJIb(UI-MOHBI B PaCTBOPE.
Lemoncmpayuonnvii onvim Nel2 «Ilomyuenue cepoBoopoia U U3YUEHHUE ET0 CBONCTBY.
Jlabopamopnuwiii oneim Nel7 «Cuntes cepoBojopoa. KauecTBeHHbIE peaKIlui Ha CEPOBOAOPO/ U CYIb(UIBI»
Coenunenus cepsl: okcun cepsl (IV), cepHucTas KuciaoTa U ee colu.
Jlabopamopnwiii onvim Nel8 KauecTBeHHBIC peaKIIM Ha CYIb(UT- HOHBI B PACTBOPE.
Lemoncmpayuonnwvii onvim Ne 13. «3ydeHne cBONCTB CEPHUCTOTO ra3a U CEpHUCTON KUCIOTHI»
Coenunenus cepsl: okcua cepsl (VI), cepHas KUCIOTa 1 €€ COJu.
Jlabopamopnuwiii oneim Nel9 KadecTBeHHBIE peaklU Ha CyIb(aT-UHOHBI B PaCTBOPE.
CBolicTBa CEpHOU KHUCIIOTHI.
Jlabopamopnuwiti onvim No2() I3ydeHre CBOUCTB CEPHOM KUCIOTHI
IToaroroska x ' A



Tema 5. CBoiicTBa a3ota u ¢pocdopa (9 4)

A3oT: pusnyecKkre U XUMHUYECKUE CBOMCTBA. AMMHAK.
Jlemoncmpayuonnsiii onvim Nel4 Th [lonydeHne amMmMuaka U €ro pacTBOPEHHE B BOJIE.

Jlabopamopmuwiii onvim Ne 21 «OCHOBHBIE CBOICTBA aMMHAKa»

Ilpakmuueckasn paooma Ne 6. «Ilonyuenue ammuaka, uzyueHue e2o cOUCmae».

Conu amMMOHUSI.

Jlabopamopmuwiii onvim No22

B3aumMopeiicTBue cosiei aMMOHHUS CO LIEI0YaMu

A30THas KucioTa.
Jlemoncmpayuonuwie onvimot NeNel5-17: «Ilonydyenue okcuaa azota (IV) u uzydenue ero cBocTB»; «Okucinenue okcunaa azora (II) 1o okcuma azora (IV)»;
«B3aunmoneticteue okcunaa azora (V) ¢ Bogoit 1 KUCIOPOIOM, TIOJIYUICHUE a30THOM KUCIOTHI»

Jlabopamopnuwiii onvim Ne 23. VI3yueHue cBOWCTB a30THOW KHUCIOTHI

Ilpakmuueckas pavoma Ne 7. «Onpedenenue HUmMpam-uoHo8 6 NUMAMEILHOM PACMEOPE)

Conu a30THOM KUCIIOTHI — HUTPATHI.

Jlemoncmpayuonnwiti onvim Nel8 O0pasubl NPUPOAHBIX HUTpaTOoB U (ocdaros.

Jlabopamopmuwiii onvim Ne24 O3HakoMIIeHHE ¢ a30THBIMU U (pochopHbIME y10OpeHusiMu. Pacrio3naBanue a30THBIX YAOOPEHUH.
Jlabopamopmuwiii onvim Ne 25 «OnipenenieHue aMMHAYHOU CETUTPBI 1 MOUYEBUHBD)

®dochop. Coemunenus pochopa: oxcua pocdopa (V), oprodochophast kucinora u ee conu. PochopHbie yaIoOpeHUs
Hemoncmpayuonnwiii onerm Nel9 O6pasisl kpacHoro dochopa, okcuaa dpochopa (V), npupoaHbix GpochaTos.
Jlabopamopnuwiii onveim Ne26 «I'opeHue cepsl U Gpochopa Ha BO3AYyXe U B KHCIOPOE»

Jlabopamopmuwiti onvim Ne27 O3HaKOMIIEHUE C a30THBIMH U (POCHOPHBIMH yI0OPEHUSIMHU.

ITonroroska k T 1A

Tema 6. CBoiicTBa yriepona u kpemuusi (7 4)
VYraepon, ¢usnyeckue CBOMCTBA. AJUIOTPONHUS yriiepoa: anMas, rpagur, kapOouH, ¢pysiepeHsl. XMMUYECKHE CBOMCTBA YIIIEepoja.
Jlemoncmpayuonnwiii onorm Ne2() Moaenu KpUCTaUIMYECKUX PEIIETOK ajamas3a U rpadura.
Oxcunpl yriaepoaa. YrapHbli U YIIIEKHCIIBIN Ta3bl. YTOJIbHAS KUCIOTA, KapOOHATHI
Jlemoncmpayuonnsiit onvtm Ne2 [ O0pa3ipl TPUPOIHBIX KAPOOHATOB W CHIIMKATOB.
Jlabopamopnuwiii oneim Ne28 KauecTBeHHass peaklusi Ha YIJIEKHCIBIA ras.
Jlabopamopnuwiii onvim Ne29. KauecTBeHHasi peakius Ha KapOOHaT-HOH.
JlaGopatopusiii ontbIT Ne 30 «B3auMoeiicTBre U3BECTKOBOM BOJIbI C YTIIEKHCIIBIM Ta30M»
Ipakmuueckas paboma Ne8. «ITonyuenue oxcuoa yenepooa (1V) u uzyuenue ezo ceoitcme. Pacnosnasanue kapoonamosy.
Kpemnnii u ero coeguHeHusI.
Jlemoncmpayuonnwiii onvim Ne22 O06pa3iibl IPUPOTHBIX KAPOOHATOB U CHUITMKATOB.
Jlabopamopmuwiii (3anumamenshuiii) onvim Ne 31 «BeipanuBanue Boopociieil B CHIIMKATHOM KJIee»
IToaroroska x ' A
KonTposbHoe TecTupoBanue no noapasaeny «IIpakTukym mo usy4eHHIo CBOMCTB NPOCTHIX BelIeCTB HEMETAJUIOB MX COeIHMHEHHI»

Tema 7. O0uue U HHAMBUAYAJIbHBIE CBOHCTBA MeTaJ10B (11 4)



OO6mue ¢uznyeckue M XUMHUYECKHE CBOMCTBA METAJUIOB: pPEaKIMH C HEMETaulaMu, KUCJIO0TaMH, COJsIMU. BoccTaHOBUTENIbHBIE CBOWCTBAa METAILIOB.
DJIEKTPOXUMHUYECKUH Psijl HANIPSYKEHU METaJIOB.

Jlabopamopuwiti onvim Ne32. B3auMoIeHCTBHE METalIOB C pacTBOpaMmu colieii. B3aumonelicTBrue MeTaioB (Marausi, IMH KA, JKeJe3a, M) C
pacTBOpamMH KUCIIOT

Jlemoncmpayuonnwiii onvim Ne23. 3ydenue oOpasiioB METAJJIOB.

enounsie Metamibl. CoeTMHEHUS IEI0YHBIX METAIIOB

Jlemoncmpayuonnsiii onvim Ne24 BzaumoaecTBUE MICIIOYHBIX METANIOB C BOJOM.

CaoiicTBa 11€710YHO3EMENIbHBIX METAJIOB M UX COSAMHEHUH.

Jlemoncmpayuonnsiii onvim Ne25 BzaumopaeiicTBue miénoyHo3eMeIbHbIX METAJUIOB C BOJIOM.

OO0pa3zubl BaXXKHEUITUX MPUPOJAHBIX COSIUHEHUN MarHus, KaJblIUs.

CBoICTBa COeTUHEHUN KaablUd. JKeCTKOCTL BOIBI

Jlabopamopmuwiii onvim Ne33. O3HaKOMJICHHE CO CBOMCTBAMM U MpPEBpAlllCHUSAMU KapOOHATOB M THAPOKApOOHATOB.
Jlabopamopmuuwiii onvim Ne34. Y cTpaHeHHe )KeCTKOCTH BOJIbI B TOMAIITHUX YCIOBUSAX

CaoiicTBa alFOMUHUS

Lemoncmpayuonnwiii onotm Ne26. BzaumopeiicTsre aatoMuHus ¢ Boj1oil. O6pasipl BaXXHEHIINX NPUPOAHBIX COSAUHEHUN aTFOMUHUS
AMDOTEpPHOCTh OKCHJIa U THIPOKCHA AFOMHHHUS.

Jlabopamopmuwiii onvim Ne35. TlonydueHne THAPOKCHUIA AITIOMUHUSA M B3aUMOJCHCTBUE €TI0 C KHUCJIOTAaMU U IIEJTOYaMH.

Keneso.

Jemoncmpayuonnwiii onvim Ne27. O0pasisl pyn xene3a. CKUraHue kKejne3a B KUCIOPOJE U XJIOpeE.

Jlabopamopnuwiii onvim Ne 36. «OxucieHue xenesza BO BIaKHOM BO3AyXe»

CaoiicTBa COeAMHEHUH JKeJe3a: OKCHI0B, THAPOKcHI0B U coielt xkene3a(ll u III).

Jlabopamopmnuiii oneim Ne37 Tlonyuenue ruapokcunoB xenesa(Il) u (111) u B3aumoaeiicTBre UX ¢ KUCIOTaMH H IIEIOYAMH.
IIpakTnueckas padora Ne9. Pemenne skcrnepuMeHTalnbHBIX 3a1ad 1o Teme «OO0IiMe u MHANBHYalbHbIE CBONCTBA METAIIOBY.
Iloocomoska k I'MA

KonTpoJsabHoe TectTupoBanue 1o nojpaszeny «IpakTukym 1o u3y4eHHIo CBOMCTB MPOCTHIX BEIIECTB METAIJIOB UX COEAMHEHUN»

Pa3nen 3. OCHOBBI ONBITHO-)KCIIEPUMEHTAJILHON U MPOEKTHOM AesiTebHOCTH (124)

TexHuka 6€30MaCHOCTH MPU BBHIMOJTHEHUN CAMOCTOSTENILHBIX OMBITOB U AKCIIEPHUMEHTOB B JIOMAIIHUX YCIOBHSIX U C UCTIOJIB30BAHUEM 00OPYIOBAHUS
XUMHUYECKOH 1abopaTopuu.

IIpakTuyeckas padora Ne8. O6parieHue co CTEKIOM (cTuOaHUe CTEKISTHHON TPYOKH, U3TOTOBJICHHE: MTUTIETKY; KallWJUIIPOB; MPOCTEHIINX Y3II0B;
MPOCTEHIINX TPUOOPOB)

XUMHUYECKUN aHAJIU3: KAUECTBEHHBIA U KOJIMUYECTBEHHBIN

TeopeTnyueckrue 0OCHOBBI OMBITHO-3KCIIEPUMEHTATBLHON U MPOEKTHOM €SI TETbHOCTH.

Br16op temsl npoekTa. [InanupoBanue AeITeIbHOCTH.

[ToaroroBka mpoekta. Coop nHGOpManmu o JaHHOU Teme. MoenupoBaHye MPOEKTHOM 1€ATEIbHOCTH.

BrimonHenue y4eOHbIX TPOEKTOB, OMBITHO-KCIIEPUMEHTATBHBIX Pa0oT.

IIpakTnyeckue padornbl Ne§-12 o TemMam NPOEKTOB ydaluxcs

[ToaroroBka yueOHBIX MPOEKTOB K 3aIUTE

IIpomeskyTOoUHAs aTTecTAllMA. 3AIUTA POEKTOB

ITonroroBka k 'MMA, BIIP: pemienne npakTuko OpueHTUPOBAHHBIX 3alaHUI



[ToaroroBka k 'MA, BIIP: pemenue npakTHKO OPUEHTHUPOBAHHBIX 3aJaHUI
O60061eHne, cucTeMaTH3alUs U KOPPEKIUS 3HAHUM ydanmxcs 3a Kypc « OKCIepuMEeHTallbHAs XUMHUSA», 8 Kilacc.
TecTOBBI KOHTPOJIb.



3. KAIEHJAPHO-TEMATUYECKOE INIAHUPOBAHUE
BHEYPOUHOIi 1eSITeJILHOCTH «IKCIEePUMEHTATbLHAsI XUMUs -9» - 9 kinace (68 yacon)

¢ YKa3aHHMeM HCI0JIb30BaHuA 000py1oBanus Hudposoii 1adopaTopun

«Touka poctay

Ne ni/m Tema ypoka IInanupyembie pe3yabTaThl Koa-Bo Jdara |Uudopmauu| Hcnoab3oBaHue
IMpeamernsie YY ] JIuunocTHbIE MeranpeaMerHbie 1acos OHHas o6opynosanus
yyﬂ yyﬂ NMOAAEPIKKA «Touka pocTa»
YueOHUK
Pyozumuc
I'E.,
Denvoman
DI Xumus:
9 i
BBeneHue B Kypc « IKCIepUMEHTAIbHASE XUMHUS-9» (2 1)

1. Beoonwviii uncmpykmaosic no Th | Jlars noustue o npeamere | 1.Motusaums K. YVI. 1 TexHuka
Xumus - Hayka | xumun.  ChopmupoBaTh | HayueHHs 1.Pa3pemenue 6e30macHOCTH B
SKCIIEpUMEHTAIbHAS. NepBOHAYAIIbHBIC IOpeIMeTy XUMUSA  KOH(QIIHKTa KaOMHETe XUMHUH

HpeICTaBICHHS: 2.Pa3BuBath 2.YupapieHue nenTpa «Touka
Hemoncmpayuonnolii onvim a) 0 BEILIECTBE, a TAKXKE O | YYBCTBO IIOBEJICHHEM MapTHepa Pocray.
Nel. MPOCTBIX M CIOXKHBIX | TOPAOCTH 32 LYV 3HaKOMCTBO C
O3nakomneHnue ¢ BCIIECTBAX; poccHiicKyio 1. ®opmupoBaHHEe 060pyIOBaHHEM.
nabopamopuvim 0) HauaTb (OPMHMPOBATb | XUMHUYECKYIO I103HABATEIBHON Len
obopyooeanuem; npuémol YMCHHE XapaKTepH30BaTh | HayKy e CumBoIHI
0e3onacHoii pabomul ¢ HUM. BEIeCTBa, HMCIonb3yst s | 3.HpaBcTBeHHO- XHUMAYECKHX
9TOro WX  (U3HMYECKHE | ITHYECKOE SIIEMEHTOB
CBOJCTBA. OIICHUBAHHE e Xumuueckue
(bopMynsI
e  TepMuHsl
e Anamuz u
CHHTE3
P.YVYI.
1.Ilememnonaranue u
IJIAHUPOBAHHUE.

2. BxoaHoe TecTupoBaHue 10 1
TCOPECTUYCCKUM U
NPaKTHYECKHUM 3HAHHUAM 32 8
KJ1acC

Paspnen 1. MHoroo0pa3ue XuMH4eCKHX peakuuii B IKCIIEPUMEHTAIbHON xuMuu (154)
Tema 1. Xumuueckue peaxyuu (6 u)

3. | IIpakmuueckasn paooma No 1 ‘YMeHue 10J1b30BaThCs Pa3BuBath PerynsartuBHbie: Jlatunk
«IIpasuna mexnuxu HarpeBaTelbHBIMU YMEHUS OcyLIecTBIAIOT TeMITepaTyphl
0ezonacnocmu npu pabome c npudopamMu OLICHUBATh MOIIArOBBIil KOHTPOJIb (Tepmonap-
J1a00opamopHvIm CUTYallHIO H IO pe3yJIbTaTy o
0501’)’003“”"@-/”- Hpab’uﬂa OTICPaTUBHO ITo3naBaTeJbHBIE: HBLH),
nojabv3oeanun PUHUMATh Crposr peueBoe CIIMPTOBKA
HacpesameibHoimu peluenme, BBICKA3bIBAHUE B YCTHOM




ycempoiicmeamuy, Th HaXOJINTh U IICbMEHHOM (opme
aJIeKBaTHBIC KoMMyHHKaTHBHBIE:
CII0COOBI VYHUTHIBAIOT pa3HbIe
B3aHMOJEHCTBUS  MHEHHS U CTPEMSTCS K
c KOOpIUHALIUH
OJHOKJIACCHUKAM  Pa3JIMYHbIX MO3HUIIHI B
1 BO BpeMs COTPYAHHYECTBE
MPOBENICHUS
MIPAaKTUYECKON
paboTEHI.
OBP B dKCIIEpUMEHTAIBLHOM 3HaTh ompeneIcHUs dopMupoBathb Ilo3naBaTenbHbIE: § 1, Jatunk
XUMAR OKHCIMTENBHO- MOTHBAIIHMIO K BBIOMPAIOT OCHOBAHUS U TEMIICpaTyphl
ﬂaﬂopamopﬂblﬁ onvim No 1 BOCCTAaHOBUTCJIIBHOU ueJ:[’eHanpaBﬂeH- KpUTEPUHU IJI TUIaTUHOBBIN
pcakun, OKHUCIUTCIIA, HOU KHaCCI/I(I)I/IKaHI/H/I
«H3y'feuue peakyuu e3au- BOCCTaHOBHUTENA. YMETh NMO3HABATEbHON  PeaKLuit
Mooelicmeus cyibhuma HAMPUA ¢ | ypaBHUBATE JESTETHHOCTH, IPe06Pa3oBBIBATE
nepokcuoom eooopooar Th OKHCITATCIBHO- OCO3HAaHHOE, UHPOPMALIUIO U3 OTHOTO
BOCCTAHOBHTC/ILHBIC YBRKUTEIBHOE U BUJA B IPYTOi U
PCAKIHH, PASLACHATH JOOpoKenaTenbH — BBIOMPATH LIS ceOst
TPOLIECCHl OKHUCICHUS U 06 OTHOLLICHIC yI0GHYIO hopmy
BOCCTaHOBJICHH, K Ipyromy (uKcatmn
TPHBOIUTH IPUMEPHI
OKHCIHTENEHO- YEIOBEKY, €ro IpeCTABICHHS
BOCCTAaHOBMTECIIbHBIX MHCHH!O, S
T MHPOBO33peHUI0.  PeryjsiTHBHbIE:
BBIJIBUTAIOT BEPCHU
pemeHus mpoOIeMsl,
0CO3HaBaTh KOHEYHBIH
pesyabTat
KomMmyHukaTuBHbIe:
OTCTaMBaTh CBOIO TOUKY
3peHwst, IPHUBOIATh
apTyMEHTHI,
HOATBEPIKIAst UX
(dakxTamu
pasnuyath B yCTHOH
peun MHeHue,
JI0Ka3aTebCTBa,
THUTIOTE3BI, TEOPHU
Termosoit 3(1)(I)CKT XUMHYECKUX 3HaTh dopmupoBarb PerynsituBHbIe: §2 JlaTumk
peakumit. TTorsTHE 06 9K30- 1 KJ1acCU(PUKAIMOHHBIH [IETIOCTHOE BBIJIBUTAIOT BEPCUH TeMIIepaTypbl
NPHU3HAK MHUPOBO33pEHUE,  PELICHUS NPOOIEMEI, TUIATUHOBBIN
SHAOTCPMHUYCCKUX PCAKIIUAX. .
8 TEPMOXUMHYECKUX COOTBETCTBYIOI[  OCO3HABAaTh KOHEYHBIH
HAemoncmpayuonnsuit onvum Ne 2 peakuuit. [ToHuMaTh ee pe3yJbTar
Ilpumepot 9K30~ U SHOOMEPMUIECKUX | syauenpe TepMUHOB: coBpemennomy  Ilo3HaBaTeabHBIE:
pearyuu. TennoBoit >3 dext YPOBHIO BBIOMPAIOT OCHOBAHHUS U
Aemoncmpayuonnoiic onvim Ne 3 XMMHUYECKOH peaKium, pa3BUTHS KPHUTEPHH JIIS
«Tennosoit 3¢pgpexm pacmeopenun | repmoxummaeckoe HAYKH. KnaccupuKaum
eeuiecme 6 600e» ypaBHEHHE DPEaKLIUH, 3K30- peakuuii
U JHJIOTEPMHUYECKHUE npeoOpa3oBEIBaTh




peakuuu. YMeThb

nH(opManuIo N3 OJHOTO

3aIMChIBATH BUJIA B IPYrOM U
TEPMOXHUMHYECKUE BBIOUpATh sl ce0s
YpaBHEHHUSI PEAKIMU U ynooHy Gopmy
BBIYHCIIATH KOJUYECTBO bukcanyu
TEIIOTHI 110 HPE/ICTaBIICHUS
TEPMOXHUMHUYECKOMY nnpopmanuu
YPaBHCHUIO PEaKIIUH.
CKOpOCTb XUMUYECKUAX peaKI_lI/Iﬁ 3HaTh OIpenaecHHe ®DopmupoBaTh PerynsitTuBHbIE: §3 Hatunx pH
Jemoncmpayuonnsiii onvim Ne 4 CKOPOCTH XHMHYECKOH MOTHBAIUIO K CaMOCTOSTEIILHO
B3aumoOeiicmeue yurKa ¢ cornoti u peakuuu u eé _ | neneHanpasiens O0OHAPYKHBAIOT U
VKCYCHOT KUCTOMAML. 3aBUCHMOCTh OT YCJIIOBMH | OH } bopMyTHpYIOT
Bsaumodeiicmeue 2panyuposaniozo MPOTEKaHUST PEAKIHH. [O3HABATENBHONU  MPOOJIEMY.
YUHKG 1 YUHKOGOR ML C CONAHOT [MoHnMaTh 3HAYCHHE JIeATEIbHOCTH, IMo3naBaTesibHBIE:
Kuciomoi. Biaumodeiicmeie okcudd TEPMHHOB «KATaNU3aToOpP», | OCO3HAHHOE, BBISIBJISIFOT IPUYHHBI U
medu(Il) ¢ ceproii kuciomoii pazhoii «HHTHOUTOPY, YBaXKUTENLHOE U CIIEJCTBUS ABJICHU,
KOHYeHmpayuu npu. pasusix «hepMeHTBI». noOposkenarenbH — CTPOSAT JIOTUYECKHE
memnepamypax. o pacCyxKICHUA,
Jlabopamopnuiii onvim Ne 2 YCTaHABIHBAIOT
MPUYUHHO —
«H3menenue pH 6 xooe CIICCTBCHHEIE CBA3H
OKUCIUMEIbHO-60CCIAHO- KOMMYHHKATHBHbIE:
eumenvnuix peaxuyuit» Th YYUTBIBAIOT PA3HBIE
MHCHUA U CTPEMATCA K
KOOpAMHALUU
pa3JIMYHBIX MO3ULIUH B
COTPYIHUYECTBE,
bopMyIHpYOT
COOCTBEHHOE MHEHUE U
TIO3HUIIHIO
Hpaxmuuecxa 7 paﬁoma No2. YMers onpenenarb, Kak Pa3BuBaTh PerynsituBHble: JlaTauk
H3yuenue enuanus ycioeui HU3MEHHUTCS CKOPOCTh YMEHUSI OcymeCTBJEsHOT HANpPsHKEHUS
« pCaKkuu noa BJIUAHUEM OLICHUBAThH TMOIIaroBbIk KOHTPOJIb
nposeoenus x'umuueacou pa3nu4HbIX (paKTOpoB CUTYaluI0 U 10 PE3yJIbTATy
peakuyuu na eé ckopocms. Th OTIEPATUBHO Io3HaBaTe/bHbIE:
MPUHUMATh Crposr peueBoe
peuicHue, BBICKA3bIBAHUC B ycTHOﬁ
HAaXOJUTh Y TUCHbMEHHOU (hopme
a/ICKBATHBIC KoMMyHHKATHBHBIE:
CHocoO0BI YYHUTHIBAIOT pa3HbIE
B3aUMOJICHCTBHS ~ MHEHUSI U CTPEMSITCS K
c KOOD/IMHAIINH
OJTHOKJIACCHUKAaM  Pa3JIMYHBIX MO3UIHI B
U BO BpeMst COTPYAHHYECTBE
MPOBEICHUS
MPaKTUYECKON
paboTHlI.
Jlaoopamopnotit onvim Ne 3 1.3akpernieHue 3HaHUIT 1 1. Ymenune K.YY/I.
«CpasHumenvHnas xapaxme- MPAKTHYECKUX, PACUETHBIX | OPUCHTHPOBATHC Y MEHHE




PUCIUKA 60CCINAHOGUMENILHOTL
cnocoonocmu memannoe» Th
IToaroroska xk 'MA

HaBBIKOB Y4-Csl.
2.YMeHue pemaTh
TUIIOBEIC IPUMEPHI
KOHTPOJIBHO-
HU3MEPUTEITLHBIX
MaTepHUaioB

s Ha IOHUMAaHUe
MIPUYHH yCIeXa B

yueOHOH
JeATEeIbHOCTH

CaMOCTOSITEIBHO
OpraHU30BBIBAThH
yueOHoe
B3aNMOJIEUCTBUE B
rpyre

ILYVY/.

Ymenue:

* OCYILECTBIISITh aHATIN3
00BEKTOB C BBIIEIIEHAEM
CYILIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYILIECTBJISITh CHHTE3
KaK COCTaBJIEHHE LIEJIOTO
W3 YacTeH.

P.YVI.

YMenus:
1.0cymecTBasATh
HMTOTOBBIN M MOIIArOBBIA
KOHTPOJIb 110
pe3ynbTary;

2. AleKBaTHO
BOCTIPHHAMATbH OLICHKY
YUUTEIIS;

3. Pasinnyarts criocob u
pe3yIbTaT NEHCTBUS

Tema 2. dnexkmponumuueckas ouccoyuayus (9 u)

9. 3JI€KTpOJII/ITI/ItIeCKa$[ 3HaTh onpe/ieNeHus dopmupoBarb PeryasiTuBHBIE: CTaBAT §6 JlaTuuk 3nexTpo-
JIUCCOLMALKSA — TJIABHOE YCIOBUE HOHATHH «3JIEKTPOJIUTY, OTBETCTBEHHOE y4eOHyIo 3a/1ay, IIPOBOJHOCTH
NPOTEKAHNs peakiii B «HEDJIEKTPOIIUTY, OTHOULIEHHE K OIPEAEIIAOT

«IIEKTPOIUTHIECKAS YYEHHUIO, HOCJIEZI0BATEIBHOCTh
pacTBOpax. Juccounanus». Y Merb TFOTOBHOCTb U IIPOMEKYTOUHBIX LieeH
Hemoncmpayuonnwiit onvim Ned HIUTIOCTPUPOBATH CIocOOHOCTh K C Y4E€TOM KOHKPETHOI'O
Hcnvimanue pacmeopos eeujecms na IpUMEpaMU U3Yy4YECHHBIE CaMOPa3BUTHIO pe3yJibTaTa, COCTaBISAIOT
DNEKMPULECKYIO NPOBOOUMOCb. MOHSATHS U OOBSICHSTH u IJIaH ¥ aJITOPUTM
Msudicenue uonos 6 snekmpuieckom NPUYNHY camMoo0pa3oBaHH  JEHCTBUI
noze. 3JICKTPOIIPOBOIHOCTHU 10. Pa3BuBaTh Ilo3naBarTenbHbIe:
Hemoncmpayuonnwiii onvim Ne5 BOJIHBIX PACTBOPOB COJICH, | KOMMYHHKATHBH  CaMOCTOSTEIHLHO
«Inexkmponumesl u KHACJIOT U IIIEJI0YEH. yIO BBIJIEJISIOT
HeIIeKmpoaumaol) KOMIICTCHTHOCTE  (pOPMYIHPYIOT

, YMEHHE [I03HABATEJIbHYIO LIEIb,
YBa)XaTh HHYIO HCTIONB3Ys 001me
TOYKY 3pEHUs [IpUEMBI PELIEHMS 3a1a4
Ipu KoMmyHukaTuBHbIe:
o0Cy)IeHNHN KonTpouns u onienka
poOIIeMEI. JieiicTBull mapTHepa

10. SneKTpoﬂﬂTquCKag 3HaTh onpeaeseHus dopmupoBarb PerynsiTuBHBIE: CTaBAT §7 PeakTuBbl 1
JNCCOMHUALHS KUCIIOT, IIEIOYeH 1 MOHSATUI «KUCIIOTay, OTBETCTBEHHOE yueOHyI0 3a/1a4y, XUMHYECKOE

«OCHOBAaHHUE», «COIIb» C OTHOILICHHE K OIIPENEIAIOT obopynoBaHue




COJICH.
Jlabopamopubwtii onvim Ned.
H3zmenenue okpacku

TOYKH 3PEHUS TEOPUU
3JIEKTPOIUTUYECKOM
JUCCOLIMALINNA. YMETh

YUECHHIO,
FOTOBHOCTD U
CII0OCOOHOCTD K

MOCIE0BATENBHOCTD
MIPOMEKYTOUHBIX Liesei
C Y4€TOM KOHKPETHOIO

Peaktusrl u
XUMHYECKOE
o0opynoBaHue

UHOUKAMOPOE 6 PA3IUUHBIX oGT,iicnsm, oOmue CaMOpPa3BUTHIO pe3yibTaTa, COCTaBISAIOT
cpedax. Th CBOMCTBAa KUCIOTHBIX u TUIAH 1 a/rOPHTM
WIIEIOYHBIX PACTBOPOB caMoo0pa3oBaHM  JIEHCTBHU
HaJIMYAEM B HUX HOHOB 10. Ilo3naBaTenbHbIE:
BOJIOPOJIA ¥ THIPOKCH- CaMOCTOSITEIIEHO
HOHOB COOTBETCTBEHHO, a BBIJICIISIOT
TaKXe COCTaBIATh bopMyIHPYIOT
YpaBHCHHUS MO03HABATENIbHYIO LIETTb,
JNEKTPOIUTUICCKOM UCTIONB3Ys 001IHe
JTUCCOIMAIIUN KHCJIOT, TIPUEMBI peICHUs 3a1a4
OCHOBAaHUU M COJIEH. KommyHukaTHBHBIC:
Kontpos u onieHka
JIEHCTBUI apTHEpa
11. | CujbHbIC U cl1a0bIC 3HaTh ONpEaeNICHUs dopMupoBaTh PeryasiTuBHBIE: CTaBAT §8 Jatuuk snextpo-
3JIEKTPOJIHTHL. TIOHATHH «CTETICHb 3 OTBETCTBEHHOE yueOHyI0 3a/1a4y, TIPOBOJHOCTH
JaGopamopuwtii onvim Ne 5. 3JIEKTPOITUTHICCKOM OTHOIIICHHE K OTIPENICIISIOT
JTUCCOIHAITIIY, «CHIIBHBIE | YUCHUIO, MOCTIeI0BATENbHOCTh
«Cunvnvie u crabuie snex- 3JIEKTPOIHTHIY, TOTOBHOCTB U MIPOMEKYTOUHBIX LieIeH
mponumbiy Onpedeneriue «cTa0bIedIEKTPOIUTHDY. CHOCOOHOCTh K C Y4€TOM KOHKPETHOI'O
KUCTIOMHOCMU-OCHOBHOCMU CPeObl [MoHUMATh pa3HHILY CaMOpPa3BUTHIO pe3yJbTara, COCTABISIOT
NOJIY4EHHbIX pACMBOPO6 C NOMOUIbIO | Mexly CUIbHBIMU U u IJIaH U aJITOPUTM
UHOUKamMopa u 0amuuxa CITa0BIMU AIIEKTPOIUTAMH camMoo0Opa3oBaHH  JEHCTBHI
anexmponposoornocmu, Th 10. ITo3naBaTeibHbIE:
Jlabopamopnuiit onvim Ne 6 CaMOCTOATEIIEHO
«3asucumocmn 21eKmpo- BBIACIIAIOT
bopMyIHpYOT
NPOBOOHOCIU PACNBEOPO8 CUTbHBIX
MTO3HABATENBHYFO IICITb,
NIEKMPOIUMOE OM KOHYEHMpayuu HCTIOMB3ys OGMIHe
uonos, Th MIpUEMBI pELICHUS 3a/1a4
KoMMyHHUKATHBHbBIE:
Kontposp u oneHka
JIEHCTBUH NIapTHEpa
12. | Peakuu MOHHOTO OOMEHA. 3HaTh onpeaeneHue dopMupoBaTh Ilo3naBaTeabHbIE: §9 Jaruuk
JlaGopamopnviii onvim Ne 7 peaKuii FOHHOTO OOMEHa, | MHPOBO33pPEHHE,  CaMOCTOSITEIHbHO 3NEKTPo-
«Bsaumodeiicmeue zuopoxcuda YCIIOBHMS MX INPOTEKAHUA. | COOTBETCTBYIOII  BBIIEISAIOT MPOBOJIHOCTH,
. in. TE YMeTh COCTaBIATh ) ee (bopMyIHPYIOT J03aTop 00bpéMa
Oapus c cepnol Kucnomouy , HOJIHBIE M COKpAIIEHHBIE | COBPEMEHHOMY MTO3HABATENBHYO IICIb, JKHUJIKOCTH, OF0-
Ioaroroska x F'HA HWOHHBIC YPaBHEHUS YPOBHIO UCTIONB3Ys 00mIne peTka
HEOOPATHMBIX PEaKIMid W | Pa3BUTHS MIPUEMBI PEIICHUS 3a1a4
Pa3bICHATh UXCYIIHOCTh, | HAYKH, KomMmyHuKaTHBHBIE:
MPUBOJUTH HPUMEPHI KOMMYHUKATHBH  KOHTpOJIb U OIICHKA
peaxknuif HOHHOTO yI0 JieiicTBuil mapTHepa
oOMeHa, MAyImHX I0 KOMIIETEHTHOCTh

KOHIIA.

U YBaXX€HHE K
WHOH TOYKE
3peHust mpu




00CyX)ICHUU

pe3yJbTaToB
BBINOJIHEHHON
paboTEHIL.

13. | Peakiuu MOHHOTO OOMEHA. YMeTh IPUMEHATH Pa3BuBaTh PeryasiruBHbIE: MOBTOPHTH | JlaTumk
Jlaéopamopnuii onvim Ne 8 TEOPETHYECKUE 3HAHMSA HA | YMEHHSA OcymeCTBJEsHOT §9 DJIEKTPO-
Peaxyuu o6mena mencdy pacmeopamu NpaKTHKE, OOBICHITH OLICHUBATh TIOIIATOBBIH KOHTPOJIb MPOBOIHOCTH
snexmponumos, TH pe3ynbTaThl IMPOBOJUMBIX | CHTYAlHIO H 0 pe3yIbTaTy
Jlabopamopnstii onvim o9 OIBITOB, XapaKTEpU30BaTh | ONEPATHBHO IMo3naBarenbHbIe:

-~ YCIIOBUSI TIPOTEKAHUS NPUHUMATh Crposr peueBoe
«Obpa3zosanue coneii aMmonusa u peakuuii B pacTBOpax | peleHwe, BBICKa3bIBAaHHE B YCTHON
usyuenue ux ceoiicme», Th 9JIEKTPOJIUTOB A0 KOHLA. | HaXOIUTh U MICBMEHHOH (opme
IMoaroroska k TUA a/ICKBaTHBIC KoMMyHHKATHBHBIE:
CrocoO0BI Y4UTBIBAIOT pa3HbIE
B3aUMOJICHCTBUSI  MHEHHS M CTPEMSITCS K
c KOOPJHMHAINU
OJTHOKJIACCHUKAaM  Pa3jIMYHBIX MO3UIHI B
U BO BpeMs COTPYTHUYIECTBE
MIPOBEICHUS
MPaKTUYECKON
paboTHI.

14. | IIpakmuueckas paboma Ne3. YMeTh OCyIIECTBIATh ®dopmupoBaTh PerynsiTuBHbI€: CTaBAT PeakTuBbl 1
«Onpedenenue Konyenmpayuy | XAMATECKHE ONBITEI Ha MHpPOBO33pEHHE,  Y4IeOHYIO 3a1ady, )ég?gq;g;(ggne
conu no snexkmponposodnocmu | HAHHME KAUCCTBCHHBIX COOTBETCTBYIOII  OINPEAEISIOT ,I[aT‘II/}IIK SHCKTp’O i

peaKILuii; COCTaBITh ee MOCJIE/I0BATENILHOCTD
pacmsopay, Th MOJIHBIE ¥ COKpalIéHHbIE | COBPEMEHHOMY MIPOMEXXYTOUYHBIX 1Tl NPOBOAHOCTH
WOHHBIE ypaBHEHHS YPOBHIO C Y4€TOM KOHKPETHOTO
HEOoOpaTHUMBIX peakLuil 1 pas3BuTHS pe3yJibTaTa, COCTaBIISIOT
Pa3bACHATH UX CYIIHOCTh. | HayKH, IUIaH ¥ aITOPUTM
XapakTepu30BaTh YCJIOBHS | KOMMYHUKAaTHUBH  JI€HCTBUI
TE€YEeHUs peakuui, yIO I[Ho3naBatenbHbIe:
UAYIUX A0 KOHIA, B KOMIICTEHTHOCTh ~ CaMOCTOSTEIIBHO
pacTBOpax HNEKTPOJMTOB. | M yBaXXEHHUE K BBIJICIISIFOT
HUHOH TOUKe bopMyIHpyIOT
3peHus Ipu MO3HABATENILHYIO [EJTh,
00CcyXIeHnn HCTIONB3Ys 00IIne
pe3yJbTaToB MpPUEMBbI PelIeHHs 3a/1a4
BBITIOJTHEHHON KoMMyHHKAaTHBHBIE:
paboThlI. KonTpoms 1 orieHka
JieiicTBUH napTHepa

15. Fuapoﬂu3 couell. 3HaTh olpenaeseHue dopMupoBaTh PerynsituBHble: § 10 PeakTuBrl 1

MMoarotoBka k TUA THIPOJIN3a cojeld. YMeTh | OTBETCTBEHHOE BHOCSIT HEOOXO/IMMBIE XHMHUYECKOE
OIPEJIeIIATh XapaKTep OTHOIIIEHHE K KOPPEKTHBEI B JICHCTBHE obopyroBaHue
Cpeabl pacTBOPOB COJIEW | YYEHHIO, TMIOCJIE €r0 3aBEpLICHUs Ha

[0 WX COCTaBy.

FOTOBHOCTb U
CIIOCOOHOCTh K
CaMOpPa3BUTHIO
u

OCHOBE €T0 M y4eTa
XapakTepa cIeTaHHBIX
OILINOOK.
ITo3HaBaTeabLHBIE:




caMo00pa3oBaHu
10.

CTPOSIT peueBOE
BBICKA3bIBAHKE B YCTHOMN
U IIUCEMEHHOH popme

KoMMyHHuKaTHBHBIE:
KOHTPOJHPYIOT
JICHCTBUS MapTHEPA
16. Ilpakmuueckaa paboma Ne4. YMeTb NMpUMEHATH Pa3BuBath PerynsatuBHbie: 1 IloBTOpUTH| PeakTusel u
Pewenue yKcnepumenmansHbix TEOPETUUECKUE 3HAHUSA HA | yMEHHUs OcyLueCTBJE;HOT o XIUMHYECKOE
0 MPaKTUKE, OOBACHATH OILICHUBAThH MOIIArOBbBIf KOHTPOITh yaebHHKY | oOopynoBaHUe
3aoay no meme pe3yNbTaThl MPOBOJVMBIX | CHTYAIHIO H 0 pe3yJbTaTy MaTepuan
«IneKkmporumuueckan OIIBITOB, XapaKTepH30BaTh | ONEPATHBHO IMo3HaBaTe/bHbBIE: rnaser .
ouccouyuayusn». Th YCJIOBHSl TIPOTEKAHMS IPUHMMATE Crposr peueBoe
peakuuii B pacTBOpax | peleHwe, BBICKa3bIBaHUE B YCTHOM
3JICKTPOJIUTOB O KOHIIA. | HAXOAUTh U IACBMEHHOU (hopMme
aZieKBaTHBIE KoMMyHHKaTHBHBIE:
CrocoO0BI VYYHUTHIBAIOT pa3HEIC
B3aUMOJEMCTBUS ~ MHEHUS U CTPEMATCS K
c KOOpAUHAIINA
OJIHOKJIACCHUKAM  PAa3JIMYHBIX MO3ULIUI B
1 BO BpeMs COTPYAHUYECTBE
MPOBEACHUS
MPaKTUYECKON
paboTEHI.
17. | TecToBBIH KOHTPOJIb 1O YMeTh UCoJib30BaTh dopmupoBarb PerynsituBHble: 1 IloBTOpPUTH
pazoeny «MHorooGpasue MpUOOPETEHHBIC 3HAHUSL. OTBETCTBEHHOE OCYIECTBIAIOT § 1o
. OTHOIIICHHE K MOIIATOBBIN M UTOTOBBIN yUeOHUKY
XUMIMECKHX peaKHI/}'H B YUCHHUIO, KOHTPOJIb 10 PE3YJIbTATY. MaTepHa
IKCIICPUMECHTAJTBHOU XUMHUMN> TOTOBHOCTH H [JIaBbI
CITIOCOOHOCTh K
CaMOPa3BUTHIO
u
caMo00pa3oBaHH
10.
Paznen 2. [IpakTHKYM 10 H3YY€HHIO CBOICTB MPOCTHIX BELIECTB: HEMETAJLIOB H METAJLIOB, UX coeanHenuii (394)
Tema 3. Ceoiicmea 2anozenos(5 u)
18. | T'ayloreysr: (1)I/ISI/ILIeCKI/Ie u 3HaTh 3aKOHOMEPHOCTH dopMupoBaTh PeryasituBHbIe: 1 §12 PeakrtuBbl u
XHUMHIYECKIe CBOMCTRA W3MCHCHHSI CBOMCTB LEIOCTHOE [T1aHUpyIOT CBOM XUMHYECKOE
N 9JIEMEHTOB B A-TpymIaxX. | MHPOBO33pEHHE,  JI€HCTBUSA B CBSI3U C obopynoBaHue
emoncmpayuonnsiit onvim No6 v N o
DUSULCCKIE CROLCMEA. 2AI0CCHOs. METh JIaBaTh COOTBETCTBYIOII  IIOCTABJICHHOM 3ajauei u
. XapaKTEPUCTUKY ee YCIIOBUSIMU €€ PEILICHHUS
adopamopnbiii on bim Nel 0 3JIEMEHTOB-TAJIOTCHOB 110 | COBPEMEHHOMY [o3naBaTenbHBIE:
Pacnosnasarue conaroi kucnomel, UX TIOJIOKEHHIO B YPOBHIO Cragsar u GopMyIHpYHOT
X10pudos, 6pomud0s, 1o0ud0s u 00a. MepUOINYecKo Tabnume | pa3sBUTHA LENTU U POOJIEMBI YPOKa
b U CTPOCHHIO aTOMOB. HaYKH. KomMyHuKaTHBHBIE:

AJIEKBATHO HCIIOJIB3YIOT
pedeBbIe CpeIcTBa IS

3 GEKTUBHOTO PEUICHUS
KOMMYHUKATHBHBIX




3a1a4 JIMYHOCTHBIE:
Pa3BuBaroT oco3nanHoe
OTHOIIICHHUE K CBOUM

COOCTBEHHBIM
MOCTYTIKaM
19. Xnop. CBoiicTBa U IPUMEHEHUE 3HaTh CBOHCTBA XJIOpa ®DopmupoBaTh PerynsitTuBHbIE: §13 Ammapart s
xJopa KaK IPOCTOTO BEIIECTBA. | LEIOCTHOE PaznnyatoT crioco6 n MIPOBE/ICHUS XU-
. YMeTh COCTaBIATh U MHpPOBO33pEHHE,  PE3yJbTaT JEHCTBUA MHUYECKUX TPO-
Jlemoncmpayuonnstit onvtim Ne 7
OOBSICHITE C TOYKH cootBercTByron]  Ilo3HaBaTeJbHBIE: rieccoB (AITXP)
«Hsyuenue dms’uflecmlx u 3pEHUSI OKHCIICHUS U ee Brnaneror obmmm
AXUMUHECKUX CE6OUCME XT10pA) BOCCTaHOBJICHUS COBPEMEHHOMY MPUEMOM pEIICHHS
Jlabopamopnuuii onvim Nel 1. YpaBHEHHSI PEeaKIHH, YPOBHIO 3ajaq
Ombenusaiowue ceolicmea xiopa, XapaKTEPHU3YIOLINUX pa3BHTHSA KomMmyHnkaTuBHbIe:
b XMMUYECKHe CBOWCTBA HayKH. JloroBapuBaroTcs o
XJopa. COBMECTHOU
JIeSITEIIbHOCTH, IPUXOJIS
K 00I1IeMy pElIeHUI0
20. | CoequHEeHMS TAJIOTEHOB. 3Hath crnoco0 mosyueHusi | BocmuTeiBaTh I[o3naBarte/ibHBIE: § 14 PeaxTuBbl 1
XII0pOBOLOPOL. XJIOPOBOJOPO/A B POCCHICKYIO Brnanerot oOmmm XHMHUYECKOe
. nmabopaTopuu M yMeETb TPaXXIAHCKYIO MPUEMOM peIIeHHUs 3a1a4 obopynoBaHue
Jemoncmpayuonnsiit onvim Ne8 6 ) K .
Honyuene x10posodopoda u cobuparh ero B UACHTHYHOCTD: OMMYHHMKATHBHBbIE:
pacmeopenue czo 6 6ode. MpoOHUpKy, KOJOY. YM?TI) MATPUOTHU3M, I[OFOB&pHBilIOTCH o
. XapaKTepu30BaTh CBOMCTBA | JIFOOOBH U COBMECTHOM
/abopamopnviii onvim Nel2. XJIOPOBOAOPO/IA. YBa)KEHHUE K JIeSITEIIbHOCTH, IPUXOISIT
Bzaumnoe svimecnenue eanocenos Orevectsy, K 0BIIEMY PEIICHHIO.
uz pacmeopos ux coneii, Th 4yBCTBO PeryasiruBubie:
Jabopamopnwiii onvim Nel 3. TOPIOCTH 38 [InaHUpYIOT CBOM
Pacnoznasanue consinou Kuciomol u OTE€YECTBEHHYIO JIEUCTBHUS B COOTBETCTBUH
X10pudos, 6pomudos, uooudos, Th HayKy. C [IOCTAB/ICHHO 3a1a4ei
U YCIIOBUSIMU €€
peanu3aiiu
21. | Ilpakmuueckasn pavoma Ne 5. 3HaTh o0wmue 1 PasBuBarn PeryasaTuBnbie: IosToput | PeakTuBbl 1
«Onpedenenue codeprcanusn MHJWBH YA IbHbIC YMEHHUS OcymeCTBJE;HOT b § 12-15 | xumuueckoe
XJ10PUO-UOHOB 6 NUMBECOIT 600e CBOMCTBA COJISTHOU OILICHMBAaTh MNOIIArOBbIM KOHTPOJIb obopynosanne
TE KHUCJIOTBI. YMEThb CUTYaLUI0 U 10 pe3yJbTaTy Harauk xnopu-
OTJINYATH COJSIHYIO OTEPaTHBHO IMo3HaBarenbHbIE: MOHOB
KUCIIOTY U €€ COJIH OT NPUHUMATh Crposrt peueBoe
JIPYIUX KHUCJIOT U COJEH. | peuleHue, BBICKA3bIBAaHUE B YCTHOHN
YMeTh NpUMEHSTH HAaXOJWUTh Y TUCHbMEHHOU (hopMme
TEOpPEeTHYECKHUE 3HAHUS Ha | aJleKBaTHbBIE KoMMyHHKAaTHBHBIE:
MpaKTHUKe, OOBSICHATH CrocoO0BI YuuThIBalOT pa3Hble
pe3ynabpTaTel MPOBOAMMEIX | B3aMMOJACHCTBHS  MHCHHS M CTPEMSATCS K
OIIBITOB, XapaKTEepU30BaTh | C KOODPJMHAINU
YCIIOBUSI TIPOTEKAHUS OJTHOKJIACCHUKAaM  Pa3jIMYHBIX MO3UIHH B
peakuuii. U BO BpeMs COTpYTHUYECTBE
HPOBEJCHUS

MPaAKTHYECKOMN




paboTHI.

22.

IToxroroska k A

3akperieHue 3HAaHUH 1
pacyeTHbIX HaBBIKOB Y-
csl.

YMeHue penaTh THIIOBBIS
MpUMEPbI KOHTPOJILHO-
HU3MEPUTEITLHBIX
MaTepHUaioB

YMenue
OpPUCHTUPOBATHCS
Ha TIOHHMaHue
NPUYUH ycIiexa B
yaeOHO
JIEATENBHOCTH

K.YY/].

VYMenue
CaMOCTOSITEIBHO
OpPraHU30BLIBATh
yaeOHoe
B3aNMOJIEUCTBUE B
rpyre

ILYVY/.

YMmenue:

* OCYIIECTBIIATH aHAJIN3
00BEKTOB C BBIIEIIEHUEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
TIPU3HAKOB;

* OCYIIECTBJISITh CUHTE3
KaK COCTaBJICHHUE LIEJIOT0
W3 YacTeH.

P.YVI.

YMenus:
1.0cymecTBasATh
HMTOTOBBIN M MOIIArOBBIA
KOHTPOJIb 110
pe3yIbTaTy;

2. AleKBaTHO
BOCTIPHHAMATH OLICHKY
YUUTEIS;

3. Paznmuats criocob u
pe3yJabTaT AeicTBUA

Tema 4. Ceoiicmea kucnopooa u cepwt (1 u)

23.

Kucnopona: nonyuenue u
XUMHYECKHE CBOMCTBA.
Jlemoncmpayuonnutii onvim Ne
9. «llonyuenue u cobupanue
KUCI0p0Oa 8 1abopamopuu

U 3anoIHeHUe UM 2a30Mempay
Jlabopamopuuiit oneim Nel4.
«l'openue cepwvt na 6o30yxe u 6
kucaopooe» Th
Jlabopamopnutii onvim MNelS.
«l'openue incenesa, meou,
MazHUA Ha 6030yXxe U
kucnopooe» Th

3HaTh 3aKOHOMEPHOCTHU
W3MEHEHUsI CBOMCTB
3JIEMEHTOB B A-Tpymmax,
ompeneneHne MOHATHS
AJUIOTPONHU. Y METh
JIaBaTh XapaKTePUCTUKY
AIIEMEHTOB M MTPOCTHIX
BEIIIECTB MOATPYIIIIBI
KHCJIOpO/Ia IO MX
MOJIOKECHHIO B
MepUOTNIECcKO Tabwie
U CTPOEHUIO aTOMOB.
YMeTh 00BACHATD,
MOYEMY UHUCIIO MPOCTHIX
BEIIECTB B HECKOJBKO Pa3
MPEBBIIIAET YUCIIO
XUMHYECKUX DIIEMEHTOB.

DopMupoBarth
LEJIOCTHOE
MUPOBO33pEHHE,
COOTBETCTBYIOIIL
ee
COBPEMEHHOMY
YPOBHIO
pa3BUTUA
HayKHU.

PerynsituBHble:
IUTAHUPYIOT CBOU
JIEHCTBUS B CBS3H C
MMOCTaBJICHHOM 3aJaueii u
YCIOBHSIMH €€ PEIeHHS.
Ilo3naBaTenbHbIe:
CTaBAT U (POPMYIHPYIOT
LEJTN U TPOOIIeMBI ypoKa
KomMmyHukaTHBHBIC:
aJIeKBaTHO UCIIONB3YIOT
peueBble CpecTBa AT
3G PEKTHBHOTO PELICHUS
KOMMYHUKaTHBHBIX
3amaq

§17

PeakTuBbl 1
XUMHYECKOE
obopynoBaHue




24. | Cepa. XIMHYECKHE CBOMCTBA 3HaTh PU3NUCCKUC U ®dopmupoBanue  PeryiasiTHBHbBIE: Peakrussl,
cepsl XUMHYECKHE CBOWCTBA LIEJIOCTHOTO Paznnyator crioco6 n KOJUICKLIUH
. cepbl. YMETh COCTABISATH | MHPOBO33PCHHS,  PE3yNbTaT JeUCTBUA XUMHYECKOE
Hemoncmpayuonnustii onvim N .
YpPaBHCHUSI PEaKIHi, cootBercTByton]  Ilo3HaBaTe/ibHBIE: obopyoBaHne
Nel0 . Annomponneie HOITBEPIKAAROIIUX ero Brnazerot o6umm
Moougurayuu cepul. OKHCIIUTEIBHBIE U COBPEMEHHOMY TPHEMOM PEIICHUS
O3znaxomieHue ¢ 06pa314a;m,¢ BOCCTAaHOBHUTEIILHBIE YPOBHIO 3a1a4
cepul U €€ npUPOOHbIX CBOHCTBA CEpHI, pa3BUTHA KomMyHukaTuBHble: § 18
. CpaBHHMBAaTh CBOWCTBA HAYKH. JloroBapuBaroTcsi o
coeOuHeHuUll. b
MPOCTHIX BEIIECTB CEPhl H COBMECTHOI
KUCIIOPO/Ia, Pa3bsICHATH JeATeIbHOCTH, TIPUXOIS
3TH CBOWCTBa B CBETE K 00I1IeMy PeIICHHIO.
Npe/ICTaBICHUH 00
OKHCITUTETBHO-
BOCCTaHOBHUTEITBHBIX
npoueccax.
25. | CoenuHEHHS CEPBI: CEPOBOAOPO/, | 3HATH cnoco0 TOIy4eHus dopMupoBathb PerynsiTuBHbIE: §19 Arnmapar s
ceposodOpoOHas Kucioma. CepoBOAOpPOZA B OTBETCTBEHHOE YUUTBHIBAIOT IPABUIIO B MPOBEICHUS XH-
7TabopaTopuu U ero OTHOIIIEHHE K TUIAHUPOBAHUH MHYECKUX peakK-
Cynbhumasl. y N
. CBOWCTBA. YMeETh YYCHHIO, KOHTpOJIEe criocoba it (AIIXP),
HAemoncmpayuonnsiii onvim Nel1 3aMKCHIBATH YPABHCHHSI TOTOBHOCTH U pemeHus npH-
Obpasybi npupoouvix cynb@uoos u pEeaKuui, CIOCOOHOCTD K Io3HaBaTeabHbIE: 0op I moITyde-
cybpamos. XapaKTEPU3YIOIIUX CaMOPa3BUTHIO N crons3yroT onucK HMS Ta30B UK
Jlabopamopnuwiit onvim Nel6. CBOWCTBa CEPOBOJOPOJA, u HEoOXonMoi anmapat Kumma
Kauecmesennvie peaxyuu na cyno@uo- B MOHHOM BHJIE, camoo0pa3zoBanu  MH(OPMAILIUH AJIS PeakTuBsi,
UOHbL 8 pacmeope. TB MMPOBOAUTE KAYE€CTBCHHYIO 0. BBITIOJIHEHU A y‘I€6HLIX KOJUICKIIUU U
zlemo”cmpauuonﬂblﬁ onvim MIZ: PpCaKuio Ha CyHB(PI/IH' 3a£[aHI/II>‘I C XUMHYECCKOEC
«onyuenue ceposodopoda u WOHBL I/ICHgJ'H)?:OBaHI/IeM obopynoBaHue
U3YUeHUEe €20 CBOUCHB). YUCOHOH JIATCPATY PRI
. KomMmyHukaTuBHbIe:
Jlaoopamopnuiit onvim Nel7:
C 2000 KounTponupyror
«Cunmes cepoeooopooa. neiicTBUe napTHepa.
Kauecmeennvle peakyuu na
cepo600opod u cyrvpuovty Th
26. | CoennMHEHHS CEPBI: OKCU/T CEPbI 3HaTh CBOMCTBA ®dopMHUpOBaTH PeryasTuBHbIe: § 20 Arnmapar jyist
(IV), cepHHUCTas KHCIIOTA U €€ CEPHHUCTOTO rasa, OTBETCTBEHHOE VYHUTHIBAIOT PABUIIO B NPOBENICHUS XU-
coTH CEpPHUCTOM UCIIOTHI. YMETh | OTHOLICHHE K TUIAHUPOBAHUU U MHYECKHX peak-
) COCTaBJIATh YPABHEHUS YYCHHUIO, KOHTpOJIE criocoba it (AIIXP)

Jabopamopnuwuii onvim Nel§
Kauecmeennvie peaxyuu na
cynbhum- uoHbl 8 pacmeope.
Th

Jlemoncmpayuonnwtii onsim
Ne 13. «H3yuenue ceoiicme
CEPHUCMO20 2a3a U CEPHUCMOTL
KUciomu»

peakuui,
XapaKTEePU3YIOIIX
CBOWCTBA ATHX BEIIECTB,
OOBSICHATH IPUINHY
BBINA/ICHUS] KHUCIOTHBIX
JIOXKJIeH, TTPOBOJIUTH
KaueCTBEHHYIO PEaKIHIO
Ha CyJIb(UT-HOHEI.

FOTOBHOCTH U
CIIOCOOHOCTH K
CaMOpPa3BUTHIO
n
camo00pa3zoBaHH
O, OCHOBBI
DKOJOTUYECKOMN
KYJBTYPBHI,
COOTBETCTBYIOII
e
COBPEMEHHOMY

penieHus
ITo3naBaTeabHbBIE:
Hcnonp3yroT nouck
HEOOXOUMOI
HHPOPMALUY JUIS
BBITIOJTHEHYSI y4eOHBIX
3aJJaHUN C
HCIOJIE30BAaHUEM
y4eOHO TUTepaTyphl
KomMmyHuKaTHBHBIE:
Kontpoaupyror




YPOBHIO

JIECTBHE MapTHEpA.

9KOJIOTHYECKOTO
MBIIIUTCHISL.

27. | CoemuHEHHS CEephl: OKCHJ CephI 3HaTh CBOWCTBA dopMupoBathb PeryasTuBHbIe: § 21 PeaxTuBbl U
(VI), cepHasi KHCIOTA U €€ COJIH. pa30aBIeHHOW CepHOM OTBETCTBEHHOE Paznmuaror crlvoco6 u XHUMHYECKOE
Taopamopnsuii onvum Nel9 KHCJIOTBI. YMETh OTHOIIICHHE K II)Ie3yJ'ILTaT ):[eI/ICTBI/I.S[ obopynoBaHue
Kavecmsennsie peakyu na cyan- 3aIHCHIBATL yPaBHEHUA YYEHHIO, O3HaBaTeJIbHbIE:

peakuuii, TOTOBHOCTB U Brnaneror obmmm
UoHblL 6 pacmeope. XapaKTepU3yIOIUX CHOCOOHOCTh K MPUEMOM pEIICHHS
b CBOWiCTBa pa30aBICHHOM CaMOpPa3BUTHIO 3aaq

CEpHOM KHUCIIOTHI, U u KomMyHukaTuBHble:

Pa3bACHATH UX B CBETE camooOpaszoBanu  JloroBapuBaroTcs o

MpPe/ICTaBICHUH 00 10. COBMECTHOH

3JEKTPOITUTHIECKON JIeSITeNIBHOCTH,

JTUCCOIIHAITUH U HPUXOJAT K 00IEMY

OKHUCITUTEIHHO-

BOCCTAaHOBUTEIBHBIX

mporieccax, IPOBOIUTh

Ka4eCTBEHHYIO PEaKIUIO

Ha CyJb(aT-nOHBL

28. | CBolicTBa C€pHOI71 KUCJIOTBI 3HaTh CBOWCTBA JImdHOCTHBIC. PeryasituBHbIC: §21 PeakTuBrel n
JlaGopamopnuuii onvim Ne20 KOHI_[eEITpI/IpOBaHHOI\/'I ®dopmupoBath HJ'IvaHI/Ip}IIOT CBOHU XIUMHYECKOE
W3yuenue ceoiicme cephot CCPHOI KHCIIOTEI M Coco0 | OTBETCTBEHHOE JIelCTBUA B obopynoBaHue

e€ pa3zbaBneHHA. YMETh OTHOIIICHHE K COOTBETCTBHUH C
xkucromol, Th OTINYATh YUEHHIO, MIOCTaBJICHHOI 3aauei
KOHIIEHTPHUPOBAaHHYIO TOTOBHOCTB U U YCIIOBUSIMH €€
CEpHYI0 KHCIIOTY OT CHOCOOHOCTh K peanu3arm
pa30aBIeHHOMH, CaMOPa3BUTHIO Ilo3naBartenbHbIC:
YCTaHaBJIUBAaTh U BnageroT o6mum
3aBHCHMOCTb MEXIY €aM0o00pa3oBaHd  IPUEMOM PEIIECHUS
CBOMCTBaMH CEpHOU 10. 3az1a4
KHCJIOTHI 1 €€ KoMMmyHuKaTHBHBIE:
MIPUMEHCHAEM Kontpomupyror
JIeficTBUS MapTHEpa

29. | Iloaroroska k TMA VYmets pemats pacuértHele | DopMHpOBaTh PeryasiTuBHbIe:

3a1a4M 10 YpaBHEHUSIM OTBETCTBEHHOE OcymiecTBIsIIOT
XMUMHUUYECKHX PEAKIUH C OTHOIICHHE K TIOIIArOBBIl KOHTPOJIb
HCIIONIb30BAaHUEM BEIIECTB, | YUICHHIO, IO PE3yNbTaTy

COJIEePIKALITIX
ONpPEENEHHYIO JIOJII0
IIPUMECEH.

TOTOBHOCTH N
CIOCOOHOCTh K
CaMOPa3BUTHIO
nu
camMo00pa3zoBaHH
10.

ITo3naBaTenabHbIE:
Bmangeror o0mmm
MIPUEMOM PELIECHUS
3a1a4
KoMMmyHukaTuBHbBIE:
Kontpoaupyror
JIEHCTBUS MapTHepa.

Tema 5. Ceoiicmea azoma u ¢hocgpopa (9 u)




30. | A3ot: pu3uueckue u YMeTh XapakTepu30BaTh ®dopmupoBath PeryasiTuBHbIE: §23

XHMHYECKIE CBOMCTRA. XMMHUYECKHE DJIEMEHTHI Ha | IEJIOCTHOE HJ'IVaHI/IpyIOT cBOU
OCHOBAaHHMH X IOJIOKCHHMS | MUPOBO33pEHHE,  JEHCTBHA B CBA3U C
B IEPUOANYECKON COOTBETCTBYIOII  TOCTaBJIEHHOI 3ana4eil u
CHCTEME M CTPOCHHUS HX ee YCIIOBUSIMU €€ PEIICHHUSI.
aTOMOB. 3HaTh CBOMCTBa COBPEMEHHOMY IHo3HaBarte/bHbIE:
azota. YMeTh OOBSICHATH | YPOBHIO CraBsaT u GOpMyIHPYIOT
MPUYUHY XUMUYIECKON pa3BUTHA LIeSTU U IPOOJIEMBI ypOKa
WHEPTHOCTH a30Ta, HAYKH, U KoMMyHHUKaTHBHBIE:
COCTaBJIATh YpaBHEHHUS KOMMYHHKATHBH  AJIEKBATHO HCIIOJIb3YIOT
XUMHYECKHX PEaKIHH, VIO peyeBbIe CPEeICTBA TS
XapaKTepU3yIOIUX KOMIIETEHTHOCTb 3 (QEKTHBHOTO PEIICHHUS
XUMHYECKHE CBOICTBa B OOLICHUH U KOMMYHHUKATUBHBIX 33124
a30Ta, U pasbACHATHL HUX C COTPYAHHUYCCTBC
TOYKH 3pPEHHS co
Npe/ICTaBICHUH 00 CBEPCTHUKAMHU.
OKHCIIUTEIBHO-
BOCCTAHOBUTCIBbHBIX
npoueccax.

31. | AMMUaK. 3HaTh MEXaHU3M ®dopmupoBats PeryasiTuBHbI€: §24 JaTauk
Jlemoncmpayuonnviii onvim Nel4 00pa3oBaHUsI HOHA [IEIIOCTHOE HJ'IVaHI/Ip}’IOT CBOHU AEKTPO-
onyuenue ammuara u ezo AMMOHMS, XHMH'IECKHE MHpOBO33peHHe,  JCHCTBHA B CBASHC MPOBOJHOCTH
pacmeopenue & 6ode. CBOWCTBa aMMHaKa. COOTBETCTBYIOII  TOCTABJIECHHOMH 3amadeil u
Jaéopamopuuiii onvim Ne 21 YMeTh cocTaBisITh 5 ee YCIOBUSIMU €€ PelleHHUSI.

«OCHOGHBLE CEOIICINGA AMMUAKD) YpaBHEHHsI pEeaKIHi, COBPEMEHHOMY IMo3naBarenbHbIE:
XapaKkTepU3yIOIINX YPOBHIO CraBsr u GOpMYIHPYIOT
T XUMHYECKHE CBOWMCTBA pa3BUTHS LIEJTU U IPOOIEeMBbI ypOKa
amMMuaKa, M pa3bsiCHIThH HayKH. KoMMyHHUKATHBHBIE:
UX C TOYKH 3pEHUs KouTpoaupyrot
MpeJICTaBICHUH 00 JICUCTBUS MAapTHEPa
JNEKTPOJIUTHICCKON
JIICCOLUAILIUH U
OKHCIIUTEIBHO-
BOCCTaHOBHUTEJILHBIX
npolueccax.
32. Ilpakmuueckasa paboma Ne 6. YwmeTts nosrydath ammuak | @opMHupoBaTh PerynsiTuBHbIE: § 25 PeakrtuBbl 1
«ITonyuenue ammuaxa, peakmmell MOHHOTO OOMEHa | KOMMYHUKAaTHBH anaHprEOT CBOU XUMHUYECKOE
o 1 JOKa3bIBaTh OIBITHBIM yIO JIEHICTBHS B CBSI3H C o0opynoBaHue
uzyuenue eco ceoicme». Th .. N - N
nyTéM, YTO COOpaHHBIH KOMIIETEHTHOCTh ~ MOCTaBJICHHOM 3aa4eil u
ra3 — aMMHaK, B OOIICHHH U YCIOBUSIMU €€ PEIICHHUSI.
aHaJIM3UPOBATh cotpyaunuectse  Ilo3HaBaTelIbHbIE:
pe3yJIbTaThl OLBITOB U co CraBsaT 1 GOpMyIHPYIOT
JieJiath 00001Imarone CBEPCTHUKAMH B IICJIM M IPOOJIEMBI ypOKa
BBIBO/JIBL. mporiecce KoMMyHHKaTHBHbBIE:
yueOHO- AJIEKBAaTHO UCIIONIB3YIOT
HCCIIENOBATENBC  PEYCBBIC CPEICTBA IS
Kot 3¢ PEKTUBHOTO pEIICHUS
JIeSITEIIbHOCTH. KOMMYHHKATHUBHBIX 33724




33. | Conu aMMOHHUSL. 3HaTh Kaue€CTBEHHYIO dopMupoBathb PerynsiTuBHbIE: § 26 PeaxTuBbl U
Jlaéopamopusyii onvim Ne22 PCaKIMI0 Ha HOH KOMMYHHKATHBH HJ'IVaHI/IpyIOT cBOU XUMHYECKOE
Bzaumoodeticmeaue coneti | AMMOHHS. Ymetb VIO AEHCTBUA B CBABUC o0opynoBaHue

COCTABJIATh YPaBHCHHUS KOMIIETEHTHOCTh ~ HOCTABJICHHOMW 3a/1aueii
ammonus co wenouamu Th XUMHYECKUX PEaKInii, B OOWICHUH H U YCIIOBUSIMH €€
XapaKTepU3yIOIINX COTPYJHUYECTBE  PEIICHHMS.
XUMHYECKIE CBOMCTBA co Ilo3HaBaTenabHBIE:
COJIEM aMMOHHUS, U cBepcTHUKaMu B CTaBAT U GOPMYIHPYIOT
Pa3bICHATh UX B CBETE nporecce LIeNTH ¥ IPOOJIEMBI YpOKa
MPE/ICTaBICHUH 00 y4ebHo- KoMMyHUKaTHBHBIE:
ANEKTPOIUTHYCCKOM uccnenoBarenbe  KoHTpommpyroT
JTUCCOITHALINY. KOI JeHCTBUS MapTHEpPa
JIESITeTTHHOCTH.

34. | A3zoTHas KHCJIOTA. 3HaTh CTpOEHUE dopMupoBathb PeryasiTuBHbI€: § 27 Tepmopesuctop-
Jlemoncmpayuonnvie onvimot MOJIEKYJIbl a30THOU I[EJIOCTHOE YUUTHIBAIOT MIPABUIIO B HBIN TaTYUK
NeNoI5-17: «Mlonyuenue oxcuda KHCJIOTBI. Y METh MHpPOBO33pCHHE,  IUIAHUPOBAHUU U TEeMIIepaTyphl,
azoma (IV) u usyuenue ezo OOBSICHATh, YEMY PaBHBI COOTBETCTBYIOL[  KOHTpOJIE CIIocoba nmatuuk pH,

. BaJICHTHOCTh aToMa a3oTa | ee pelIeHus JATYIK
ceolicmey; «Oxucnenue okcuoa U €TO CTCTICHb OKHUCIICHUSI | COBPEMEHHOMY pa3IyaroT crocod u 3JIEKTPOIPOBOIH
azoma (I1) 00 oxcuoa asoma (IV)»; | 4 MOJIIeKyIle a30THOM YPOBHIO pesyibTaT neHcTBHS OCTH, anmapar
«B3aumooeiicmeue okcuda azoma KHCJIOTBI. YMETh Pa3BUTHSA Mo3HaBaTeabHbIE: JUISL IIPOBEJCHHUS]
(IV) ¢ 60001t u Kucnopooom, no- COCTaBIATH YPaBHECHUS HaYKU. HCIONB3YIOT TIOUCK XUMHYCCKHX
JIy4eHue a30MmHOoll KUCI0MbL) XUMHYECKUX PEaKInii, HEo0X0IuMOon peakiuit
Jlabopamopnwtit onvim Ne 23. JIEXKAIMX B OCHOBE UH(GOPMALIUY IS (ATIXP),
H3yuenue ceolicme azomHoi MIPOU3BO/ICTBA a30THOM BBITIONHEHIA y4eOHBIX MarHUTHas
xucnomor TB KHCJIOTBI, U Pa3bsCHATH 3aJIaHuii C MeIanKa

3aKOHOMEPHOCTHU UX UCIIOJIb30BaHHEM

MPOTEKAHUS. y4eOHOI JUTEpaTypHI,
KoMmyHukaTuBHbIE:
KOHTPOIHUPYIOT
JIeCTBUE TTapTHEPA
JIOTOBapHUBAIOTCS O
COBMECTHOM
JeSITETbHOCTH,
MPUXOST K O0IIeMy
PCIICHHIO

35. | Ilpakmuueckasn pavoma Ne 7. YMeTb COCTaBIIATh ®dopmupoBath PeryasiTuBHbIE: §27 PeaktuBsl u
«Onpedenenue HuMpam- UOHOE 6 YpaBHCHHS PEaKIHi LEJIOCTHOE TUIAHHPYIOT CBOH XUMHYECKOE
numamenvnom pacmeope» T MEXLY pa36aBJ'leHH(;)I/I u MHpOBO33pEHUE,  AECHCTBUA B obopymoBanue,

KOHIICHTPUPOBAHHOMN COOTBETCTBYIOI  COOTBETCTBHH C JlaTumrk HATpAT-
A30THOW KHUCIIOTOM M ee MOCTaBJICHHOM 3ajaueit HOHOB
MeTaJUIaMU, OOBSICHATh MX | COBPEMEHHOMY U YCIIOBUSIMHU €€

B CBETE MPEICTABICHUMA YPOBHIO peanu3anun

00 OKHCIUTEIBHO- pa3BUTHS Ilo3HaBaTeabHBIE:

BOCCTAaHOBUTEJIBHBIX HAYKU. BJIAJICIOT O0IIUM

npoueccax. MIPUEMOM PELICHUS

3amad
KoMMyHHUKATHBHBIE:
KOHTPOJUPYIOT




JIEUCTBUS TTapTHEPA

36. | Conu a30THOM KHUCIIOTEI — 3HaTh KaueCTBEHHYIO dopMupoBathb PeryasitTuBHble: §28 Jatank
HUTPATHL. PEaKIHMIO HAa HUTPAT- LETOCTHOS IUIAaHUPYIOT CBOM 3IIEKTPOIIPOBOAH
. HOHBL. YMEThb OTIMYATh MHpPOBO33pEHHE,  JECHCTBUS B OCTH,
HAemoncmpayuonnviit onvim COJIM a30THOM KHCIIOTBI COOTBETCTBYIOI]  COOTBETCTBHH C KOJUICKIIUH
Nel8 Obpasybl npupoorsix OT XJIOPHJIOB, Cylb(aros, | ee IOCTABJICHHOM 3a1a4eit
HUmMpamos u gocghamos. CynbQUIOB U CyTbQUTOB. | COBDEMEHHOMY U YCITOBHSIMHE €€
JIaﬁopamopnblﬁ onvim No24 YMeTh COCTaBIATH YPOBHIO peanusanuu
O3naKoMmIeHUe ¢ A30MHbIMU U YpaBHEHHs peakIuil pa3BUTHUS Ilo3naBarenbHbIe:
006 Pa3JIOKEeHUsT HUTPATOB. HayKd, H BJIAJICIOT OOIINM
pocoprvinu yoobpenusmu. OCHOBBI MPHEMOM PEIICHUS
Pacnosnasanue azomuolix 3KOJIOTHYECKOM 3a1a4
yooopenuii. Th KYJbTYpBI. KoMMyHHKATHBHbIE:
Jlabopamopnutii onvim Ne 25 KOHTPOIMPYIOT
«Onpeodenenue amMmuauHoll JAICHCTBHA apTHEPA
cenumpol u mouesunvt» Th
37. CDOC(I)Op. CoenuHeHus (1)00(1)opa: 3HaTh aJJIOTPOIIHBIE dopMupoBathb PeryasiTuBHbIE: §29,§ 30 | PeakTuBsl 1
oxcuz pocdopa (V), MOZ[E/I(I)I/IKEILII/II/I ¢docdopa, OTBETCTBEHHOE IIAHUPYIOT CBOU XUMHUYECKOe
cBoifcTBa Oenoro u OTHOIIICHHE K JEHCTBHS B CBSI3H C obopymoBanue
oprodochopHas KUCIIOTa U €€ 9 y
KkpacHoro ¢ocdopa. YMeTh | ydeHwuro, MOCTaBJICHHOW 3a1ayueil
cosn. DocopHbie yroOpeHus COCTaBJIATh YPaBHEHUS TOTOBHOCTb U Y YCIIOBUSMU €€
Hemoncmpayuonnotii onvim XMMHYECKUX PEAKIIUH, CMOCOOHOCTh K PCIICHHUS
Nl9TE 06pa31/;bl KPACHO20 XapaKTEePU3YIOLINX CaMOpa3BUTHIO Ho3naBarte/bHbIE:
pocgopa, oxcuda pocdopa (V), cBoiicTBa ocdopa. u CTaBAT ¥ (OPMYIHPYIOT
camMo00pa3oBaHU  IIeNTM U POOJIEMBI ypoKa
npUpoOHbIX (hocchamos. .
K 10. KoMMyHHKATHBHbIE:
Jlabopamopmuwtit onvim Ne26 AZIEKBATHO HCTIONB3YIOT
«I'openue cepwt u pocghopa na peueBbie CpeJiCcTBa JUIs
6030yxe u 6 kuciopooe» Th 3G PeKTUBHOIO peLIeHNs
Jlabopamopmuwtit onbim No27 KOMMYHHKaTHBHBIX
Osnaxomaernue ¢ A30MHbIMU U ajad
Gocpoprvimu yooopenusmu. Th
38. | [loaroroka k TMA YMeThb coCTaBIATh DopMHpOBATH PerynsiTuBHbIC:
YpaBHEHUs PEaKLuid, KOMMYHHKATHBH  IUIAHUPYIOT CBOU
XapaKTEepU3yOIINX VIO JICACTBHS B CBSI3H C
XUMHYECKHE CBOWCTBA KOMIIETEHTHOCTh ~ [OCTaBJICHHOMU 3anaydeii
dbocdopa, okcuga B OOIICHUH U U YCIIOBUSIMU €€
dbocdopa(V) u hochopHOi | COTpyTHUUECTBE  PELICHUS
KUCJIOTBI, W Pa3bsiCHATH | CO IMo3HaBaTenbHBIE:
UX B CBETE CBEPCTHHKAMH B CTaBAT U (HOPMYIUPYIOT
MpeACTABICHUHN 00 mporiecce LIeJTU U TIPOOJIEMBI ypOKa
3JIEKTPOIUTUUECKOMN yaeOHOI KoMMyHUKAaTUBHBIE:
JHUCCOLMALIH U JeATEeIbHOCTH. aJIEKBATHO HCIIOJIb3YIOT




OKHCJIUTEIBHO-
BOCCTaHOBHTEIIBHBIX
npoueccax, IPOBOJUTh
Ka4eCTBEHHYIO PEAKIUIO
Ha (ocdar-HOHBL
[Tonumatp 3HaUEHUE
MUHEPAIBHBIX YAOOpeHHuH
JUIsl pacTeHUH.

peueBbIe CPEICTBA JIst
3 GEKTUBHOTO PEUICHUS
KOMMYHUKATUBHBIX
3aj1a4

Tema 6. Ceoitcmea yenepooa u kpemnus (7 u)

39. | Yraepon, (Gu3ndecKkre CBOMCTBA. | YMETb XapaKTepH30BaTh ®dopmupoBath PeryasiruBHbIe: §31-§ 32
Annomponus yenepoda: aimas, XUMHYECKHE 3JIEMEHTEI LEIOCTHOE MIAHHPYIOT CBOH
IVA-rpynms! Ha MHpPOBO33pEHHUE,  JECUCTBHA B CBA3U C
epaghum, xapoun, pyiieperoi. 9 y
2 OCHOBaHMH WX TOJIOKEHHS | COOTBETCTBYION[  IOCTaBJICHHOM 3amayeii
XUMHUYECKHE CBOMCTBA B IEpUOIMYECKOl cucTeMe | ee U YCTIOBHUSAMU €€
yriepona. U CTPOCHHS UX aTOMOB. COBPEMCHHOMY  PCIICHHS;
Hemoncmpayuonnstii onvim No2( Hwmets mpexacraBieHne 00 | YPOBHIO pa3u9arT cuocod u
Moodenu xpucmaniuyeckux peutémox aJUIOTPOIHBIX pa3BUTHUsA pe3ynbTar AeUcTBUA
ammasa u epaguma. MOAU(UKAIUAX YIIepoa. HayKu, 1 Ilo3naBaTeabHbIE:
3HaTh CBOWCTBA MPOCTOrO | KOMMYHHKATHBH  CTaBST U GOPMYIHPYIOT
BEIIECTBA YIJIsl, UMETh VIO [eJH 1 TIPOOIIEMBI
npeacraBiaeHne 00 KOMIIETCHTHOCTh ~ yPOKa;
agcopOmmu. YMeThb B OOIIIEHUH CO BJIQICIOT O0IINM
COCTABIISITH YPaBHEHUS CBEPCTHUKAMH. [PHEMOM PEIIeHHS
XUMHYECKHX PEaKui, DopmupoBaTH 3aj1a4
XapaKTepU3yIOIINX OTBETCTBEHHOE KoMMyHHKATHBHBIE:
XAMHYECKHE CBOMCTBA OTHOIICHHE K a/IEKBATHO HCIIONB3YIOT
yriepoga Kak YUYEHHUIO, pedeBbie CpecTBa st
BOCCTAaHOBHUTENSI M Kak TOTOBHOCTh M 3¢ HEKTHBHOTO peIICHHUSI
OKHCITUTEIIS. CIIOCOOHOCTh K KOMMYHHUKATUBHBIX
CaMOpPa3BUTHIO 3a/1a4; JIOTOBAPHUBAIOTCSI
u 0 COBMECTHOM
caMo00pa3oBaHU  JEATENHHOCTH MO/
10. PYKOBOICTBOM YUHTEJIsI
40. | Okcupl yriepoaa. YrapHblid 1 3HaTh CBOWCTBA OKCH[A dopMHpPOBATH PeryasTuBHblie: § 33-§ 35 | JaTuuk
YIJEKHCIBIi ra3bl. YTONbHAs yraepona(IV), KOMMYHUKATUBH  YYHUTBIBAIOT IPABUIIO B 3JIEKTPO-
KAueCTBEHHYIO PEaKIHIO Ha | YIO TUIAHUPOBAHUH TPOBOJIHOCTH,
KHCJI0Ta, KapOOHATEI YIJIEKUCIIbIH Ta3. YMeTh KOMIICTEHTHOCTb  KOHTPOJIE Coco6a MarHuTHas Me-
HAemoncmpayuonnsuii onvim Ne21 JOKa3bIBaTh XapakKTep B 00lIeHH: u perenus IIaJIKa, IPHOOp
Obpasybvi npupoovx kKapbonamos u OKCHJIa, 3aIIUChIBATh COTpyaHMYECTBE  KOMMYyHHKATHBHbBIE: JUIsL HOJTyYeHHs
CUTUKAMOB. YpaBHEHUS PEaKLuid, co KOHTPOJIUPYIOT JIEHCTBUE ra3oB WM alma-
Jlabopamopnuuii onvim Ne28 XapaKTepU3yIOIUX CBEPCTHUKAMH. napTHepa. par Kunmna
Kauectpennas peakius Ha CBOMCTBA KUCJIOTHBIX PerynsatuBHbie:

yraexucisiii ras. Th

Jlabopamopmnutii oneim Ne29
KauectBennas pcakusa Ha Kap6OHaT'

von. TH
Jlabopamopnuwiit onvim Ne 30

OKCHI0B.3HATh CBOMCTBA
YTOJILHOW KHCIOTBI.
VYMeThb COCTaBISITh
YpaBHCHHS PEAKIIHH,
XapaKTePU3YIOIIUX
npeBpamieHrne KapOooHaTOB

pasiMyaroT crocod u
pe3yybTar AeiHCTBUS
ITo3HaBaTeabLHBIE:
BJIAZIEIOT OOIIUM
MPUEMOM pEIIEHHUS 3a1a4
KoMMyHUKATHBHbBIE:




«B3aumooeiicmeue uzeecm-
K080l 8000l C Y2/1eKUCIBIM
cazom» Th

B THUIPOKapOOHATHI U
o0paTHO, MPOBOAUTH
KAYeCTBCHHYIO PEaKLHIO
Ha KapOOHAT-HOHBI.

JIOTOBApUBAIOTCSI O
COBMECTHOM
JIESITEIbHOCTH, IPUXOJISIT
K 00IIIeMy PEIICHUIO

41. | Ilpakmuueckasn paooma NeS. YMeTh nosy4atb 1 Pa3BuBath PerynsitTuBHbIE: § 36 PeakTuBbI 1
«llonyuenue okcuoa yenepooa coOupaTh OKCUJ YMEHHUS OCYIIECTBIIAIOT XIUMHYECKOE
. yraepoga(IV) B OIICHUBATh MOIIAroBbIM KOHTPOJIb obopynoBaHme
(1IV) u uzyuenue eco ceoiicma.
n1abopaTtopuu U CUTYaluio 1 IO pe3ynbTaTy
Pacnosnasanue kapbonamosy. JIOKa3bIBATh HAIMYHE OIEPATHBHO IMo3HaBaTe/bHbIE:
Th JIAaHHOTO ra3a. Y MeTb NPUHUMATh CTpOSIT peueBoe
pacro3HaBaTh COJIU peleHue, BBICKa3bIBaHHE B YCTHOM
YrOJIbHOW KHCIIOTHI. HaXOJIUTh U MNCBMEHHOH (opme
aJIeKBaTHBIC KomMyHuKaTHBHBIE:
CIOCOOBI YYUTHIBAIOT pa3HBIC
B3aMMOJECHUCTBUSL  MHEHHS U CTPEMATCS K
c KOOPJHMHAINU
OIHOKIIACCHUKAM  Pa3NIMYHBIX MTO3HUIINH B
U BO BpeMs COTPYTHUYECTBE
MPOBEJCHUS
MPaKTUYECKON
paboTHI.

42. | Kpemnuii u e2o coeOuHeHus. 3HaTh CBOICTBA KPEMHHUS, Pa3BuBaTh IMo3HaBaTejibHBIE: §37 PeakTuBbl 1
Jlemoncmpayuonnsiii onsim okcuaa kpemHIsI(IV), YMEHHUS BbIOMpaloT Hanboee § 38 XHUMHYECKOE
Ne22 O6pazys npupodnbix TPUMHHY PasIHus OIICHUBATh 3¢ eKTHBHBIE CIOCOObI o0opynoBaHue

(hm3MUECKUX CBOMCTB CUTYyaILMIo U pemeHus 3ajad,
KapOOHAmMos u CUIUKAMOS. BBICIIIHX OKCHJIOB OIEPATHBHO KOHTPOJIMPYIOT U
J aﬁopamopnbtﬁ yriiepoza ¥ KpeMHH. NPUHUMATH OIICHUBAIOT IIPOIECC U
(3anumamenwvHblii) onvim Ne 31 YMeTb COCTaBIATh peuenue, pe3yJbTaT AEATCIbHOCTH
«Buipawyusanue 6000pocieii 6 YPaBHEHH XHMUIECKHX HaXOJIUTh HCTIONB3YIOT MOHCK
peaknuii, aJIeKBaTHBIE HE00XO0TUMOM
cunuxkamuom kiee» Th
XapaKTepU3yIOIINX CHOCOOBI nHpopMary 11
CBOMCTBA KpEMHUS, B3aUMOJICHCTBHSL  BBITIOJIHEHMS yUeOHBIX
OKCHJIa c 3aJJaHuH C
kpemuusi(1V).3natp OJHOKJIACCHUKAM  HMCIOJIb30BaHUEM
CBOMCTBA KPEMHUEBOMI U BO BpeMs y4eOHOH IUTepaTypHI,
KHCJIOTBI, Ka4YeCTBEHHYIO MPOBEACHUS BIIAJICIOT OOIITIM
PEaKIUIO Ha CUIINKATEHI. CaMOCTOSITETIbHO ~ IPUEMOM pEIIeHHs 3a1a4
VYMeThb coCTaBIATh i paboThI. KomMmyHukaTHBHBIC:
YpaBHEHHSI XUMHUYECKHUX JIOTOBapHBAIOTCS O
peakuuii, pacnpeeneHun
XapaKTEePU3YIOLINX (byHKIMH 1 poneit B
CBOWCTBa KPEMHHUEBOM COBMECTHOM
KHUCIIOTBI U €€ coJeil. JIeSATENBHOCTH
YUHUTBIBAIOT Pa3HbIC
MHEHUSI I CTPEMSATCA K
KOOPJWHAINU

Pa3UYHbIX MO3UIUH B
COTPYAHHYECTBE




JIOTOBapHUBAIOTCS O
COBMECTHOI
JeSATEILHOCTH IOJT
PYKOBOJCTBOM YUUTEIS

43. | IloaroroBka xk ['TA 3HaTh CTPOEHHE aTOMOB dopMupoBaTh PerynsituBHbIe:
HEMETAJJIOB, I3MEHEHHE LIETIOCTHOE BHOCAT HEOOXOMMBbIE
CBOMCTB MPOCTHIX MHpPOBO33pEHHE,  KOPPEKTUBEHI B JIeHCTBUE
BEILIECTB HEMETAIJIOB U COOTBETCTBYIOI]  IOCIE €T0 3aBEPIICHHS Ha
X COCAWHEHHH B ee OCHOBE €ro0 y4eTa
3aBUCHUMOCTH OT 3apsijia COBPEMEHHOMY CIIEJIaHHBIX OLINOOK.
sJIpa aTOMOB HEMETAJJIOB. | YPOBHIO ITo3naBaTe/bHbIE:
YMeTh OOBACHSTH pa3BUTHA CTPOST PEeUeBOE
CBOICTBA HEMETAJUIOB M MX | HAYyKH, U BBICKa3bIBaHHE B YCTHOH
COCIMHEHUH B CBETE KOMMYHHKATHBH Y IMMCBMEHHOW (opme
MPEe/ICTaBICHUH 00 VIO KoMMyHUKaTHBHBIE:
OKHCJINTEIHHO- KOMIIETEHTHOCTh ~ KOPPEKTHPYIOT
BOCCTaHOBHUTEJIFHBIX B OOLICHUH U JefcTBUSA apTHEpa
peaKnusIxX u COTPYJHUYECTBE
3JEKTPOIUTUUECKON co
JIUCCOITHALINH. CBEPCTHUKAMHU B
npouecce
y4eOHOI
JIESITEIIbHOCTH.
44, | TlogroroBka k TA 3HaTh CTPOEHHE aTOMOB ®opMupoBarth PerynsitTuBHble: IToaroros
HEMETalJIOB, H3MEHEHNE L[EJIOCTHOE BHOCAT HEOOXOMIMbIE UTBCS K
CBOMCTB MPOCTHIX MHUPOBO33pEHHE,  KOPPEKTHBHI B ieiicTBUE KOHTPOJIb
BEIIIECTB HEMETAIUIOB U COOTBETCTBYIOII  MOCJIE €r0 3aBepIICHHs Ha HOMY
X COCIMHEHHWH B ee OCHOBE €r0 yueTa TECTHPOB
3aBHCHUMOCTH OT 3apsia COBPEMEHHOMY C/I€TaHHBIX OIIHOOK. aHHIO
sJIpa aTOMOB HEMETAJIOB. | YPOBHIO Ilo3naBaTenbHbIE:
YMeTb 0OBACHATH pa3BUTHA CTPOSIT pedeBoe
CBOMCTBA HEMETAJUIOB U UX | HAYKH, U BBICKa3bIBaHHE B YCTHOM
COEIMHEHUN B CBETE KOMMYHHKATHBH ¥ ITMCBMEHHOW (opme
MpeACTaBICHUN 00 Y10 KomMmyHuKaTHBHBIE:
OKHCJINTEIBHO- KOMIIETEHTHOCTh ~ KOPPEKTHPYIOT
BOCCTaHOBUTEIBHBIX B OOIIECHUH U JICUCTBHUS MapTHEpa
peaKusIx u COTPYIHUYECTBE
31EKTPOITUTHUECKON co
JIUCCOLMALIUY. CBEpCTHHKAMHU B
mporecce
yaeOHOI
JIESITETTHHOCTH.
45. | KOHTpOJIbHOE TECTHPOBAHME 710 | YMETb HCIIONB30BATh ®dopmupoBath PeryasiTUBHbBIE: IoBTOpUT
noopasoeny «IIpaKTHKYM 110 NpUOOpEeTEHHBIE 3HAHMS. OTBETCTBEHHOE OCYIIECTBIISIOT b 10
o OTHOIICHHE K MOLIAroOBBINA U yueOHHUKY
H3YCHUIO CBOMCTE MPOCTRIX YUEHHUIO, HUTOTOBBII KOHTPOIIb IO Marepual
BCLICCTB HEMETALIIOB MX rOTOBHOCTb U pe3yIbTaTy [JIaBBI

coeIUHEeHMI»

CIIOCOOHOCTH K




CaMOpa3BUTHIO
u
caMo00pa3oBaHu
10.

Tema 7. Oowue u unousudyansuste ceoiicmea memanios (11 u)

46. | O0wwwme (bI/I3I/I‘IeCKI/Ie " YMeTb NpUMEHSATh ®opMupoBaThH PerynsitTuBHbIE: § 39-42, PeakTuBbl 1
XHUMHYECKHE CBONCTBA MEeTaJUIOB: | 3HAHWL O LETIOCTHOE MIPUHUMAIOT U ymp. 4, XHUMHUYECKOE
METAJUINYECKOH CBSA3M | MHUPOBO33pEHHE, COXPaHSIOT y4eOHYIO TECTOBBIE | 00OpyIOBaHHE
peaKinit ¢ HEMETaJlIaMH, JUTSL pa3bsCHEHHS COOTBETCTBYIOIIIEE 3a7ady, INIAHUPYIOT 3aJlaHus;
KHCIIOTaMH, COJIAMH. (U3MYECKUX CBOHCTB | COBPEMEHHOMY CBOM JIEHCTBHS B
BoccranoBurenbHbIe CBOWCTBA METaIIOB. YPOBHIO Pa3BHTHS COOTBETCTBHH C
METAJLIOB. JIeKMPOXUMUYECKUL YMeTh M0Ab30BaTLCA | HAYKH. IIOCTABJICHHOM 3a1aueit
A0 HANPANCEHUT] MEMALTOB. SMEKTPOXHMUECKHM U YCIOBUSIMU €€
JaGopamopnsiii onvim Ne32 PAIOM HaNPSHKCHUMA peanuzanuu
b METaJJIOB, COCTaBIIATh IMo3naBarenbHbIe:
Bsaumooeiicmeue Jl/lemajmoef ¢ ypaBHEHHUS UCTIOJIb3YIOT 3HAKOBO —
pacmeopamit COJIEU. XUMUYECKUX peakLu, CHUMBOJIMYECKHE
Bzaumooeticmeue memannos XapaKTePHU3YIOLINX cpeJcTBa
(MazHus, yunxa, sicenesa, meou,) ¢ CBOICTBa MeTaLIoB, KoMMyHnKaTHBHBIE:
pacmeopamu Kuciom U OOBSICHITH CBOWCTBA apryMEHTHPYIOT CBOIO
METAJJIOB B CBETE MO3UIHIO U
Th npe/ICTaBICHUI 00 KOODJIMHHUPYIOT €€ C
ﬂ emoncmpauuouublﬁ onolm OKUCJIUTEIILHO- MO3UIMH ITAPTHEPOB B
Ne23 Uszyuenue obpasyos BOCCTAHOBUTEJIBHBIX COTPYHUYECTBE
MEMAIIOB. nporueccax. OTIPEIETISIFOT CBOIO
JUYHYIO MO3UIHIO,
aJICKBaTHYIO
nuddHepeHIMPOBaHHY IO
CaMOOIEHKY CBOUX
yCIIeX0B B yueOe
47. | llleno4HbBIC METAILIEL. VYmeth ®dopmupoBathk PerynsiTuBHbIE: §43 PeakTuBbl 1
CoeIMHEHHS MENOYHBIX XapaKTepu30BaTh OTBETCTBEHHOE TUTAHUPYIOT CBOU XHUMHUYECKOE
[IETIOYHBIE METAUIBl | OTHOIIEHHE K JICHCTBUS B CBSI3H C obopyoBaHne
MCTaJIoB . Ha OCHOBAaHUH MX YYEHUI0, TOTOBHOCTh  IIOCTABIICHHOMW 3a1a4yen
Hemoncmpayuonnsit onvim HOJIOKEHHS B U CHOCOOHOCTh K U yCIIOBHSMH €€
Ne24 Bzaumooeticmsue MEePHOANYECKON camM000pa30BaHHIO. PEIICHHS, YIUTHIBAIOT

WeNIOYHbIX MEMATLIO8 C BOOOIL.

Ta0JINIIe U CTPOSHUS
aTOMOB, COCTABJIAThH
YPaBHEHHUsI PEaKLUH,
XapaKTEePU3YIOLINX
CBOMCTBa WLIEJIOYHBIX
METaJJIOB, U
OOBSACHATL HX B
CBeTe MpeACTaBlIeHUI
00
3JIEKTPOIIUTUYECKOM
JIUCCOLIMALUU U
OKHUCJIUTEIbHO-

MPaBUJIO B
HHaHI/IpOBaHI/H/I n
KOHTpOJIe criocoba
peleHus
ITo3naBaTenabHbBIE:
CTaBAT U (POPMYITUPYIOT
LENU | TPOOJIeMBI ypOKa
HCTIOJIB3YIOT MOUCK
HE0OX0uMOit
HHPOPMALIUH LTS
BBIITOJTHEHUSI y4COHBIX
3aJaHuH C




BOCCTaHOBUTEIBHBIX HCIIOJIb30BAaHHEM
mporeccax. y4eOHOM JIUTEPaTyphl
KoMMyHHUKaTHBHBIE:
a/IEKBaTHO HCIOJIB3YIOT
pedeBsIe CpecTBa IS
3¢ (EKTHBHOTO PEIICHHS
KOMMYHHUKAaTHBHBIX
3a1a9 yYUTHIBAIOT
pa3Hble MHEHHS U
CTpeMsTCS K
KOOpAWHAINH
Pa3IMYHBIX TIO3UIUI B
COTPYAHUIECTBE
48. | CBONCTBA LIEIOYHO3EMEBHBIX YMetsb dopmupoBath PerynsiruBHbIE: § 44 PeakTuBBI 1
METAJIIOB ¥ MX COEIHMHCHHI. XapaKTepu30BaTh L[ETIOCTHOE IUIAaHUPYIOT CBOU XHUMHUYECKOE
N aneMeHThI [IA-rpynnsl | MUpOBO33peHUE, JEUCTBUSA B CBSA3H C o0opynoBaHue
Jemoncmpayuonnstit onvim No25 ., .
Bsaumooeiicmaue wénounoseMenbbix Ha OCHOBaHHH UX COOTBETCTBYIOIIEE MTOCTaBJICHHOM 3a1aueit
M08 ¢ 6000l TONOKEHUA B COBPEMEHHOMY 1 YCIIOBUSIMH €€
O6pasiyb savcneiiwunx npupooHbix MePUOTUUECKON YPOBHIO pa3BUTHUS PEIICHNS, YIUTHIBAIOT
CoeOutenuii MazHus, KaTbyus. TaOIHUIIE U CTPOCHUS HAYKH, U TIPaBUIIO B
aTOMOB. YMeTb KOMMYHHKATHBHYIO IUIAaHUPOBAHUH U
COCTaBJIATh KOMIIETEHTHOCTD B KOHTpOJIe criocoba
YPaBHECHUsI peakLUi, | OOIICHUU U peleHns
XapaKTepU3yIOIINX COTPY/IHUYECTBE CO I[lo3naBaTeabHbIE:
CBOMCTBA KaJbLUs U B3POCJIBIMU U CTaBsT ¥ pOPMYIINPYIOT
€ro COeAMHEHUi, u CBEPCTHUKAMHU. LIeJTA ¥ TIPOOJIeMBI ypoKa
OOBSICHATH UX B CBETE HCTIONB3YIOT MTOUCK
mpecTaBICHAN 00 HEOO0XO0AUMO
3JIEKTPOITUTHICCKOM HHPOPMALIUH IS
JTUCCOIMAIINN U BEITIOJTHEHUS yUeOHBIX
OKHUCITUTEIHHO- 3alaHul C
BOCCTaHOBHUTEJILHBIX UCIIOJIb30BaHUEM
mporieccax. yueOHOil muTepaTypsl
KomMmyHHuKaTHBHBIE:
a/IEKBaTHO MCIOJIB3YIOT
peyeBble CPEeICTBA IS
3¢ (EKTUBHOTO PEIICHHS
KOMMYHUKATHBHBIX
3a/1a4 YYUTHIBAIOT
pa3HbIe MHEHHS 1
CTpeMsITCs K
KOOpJIHHALMN
Pa3IMYHBIX TTO3UIUHA B
COTPYJTHHYECTBE
49. | CBOICTBa COEAUHEHUIN KAJIBIINA. 3HaTh KadecTBeHHYIO | DopMupoBaTth PerynsiTuBHbIE: § 45 PeaktuBbl 1
YKeCTKOCTh BOJIBI PEaKIuio Ha HOHBI IIEIOCTHOE IUIAHUPYIOT CBOM XAMHYECKOE
JlaGopamopuviii onvim Ne33 EE6UII)HI/ISI. 3HaTb, yeM MHPOBO33pPEHUE, ACHCTBUS B CBA3H C obopyoBaHue
yCIIOBIICHA COOTBETCTBYIOIIEE MIOCTaBJICHHOM 3a1aueit

O3naxomnenue co ceolucmeamu

JKECTKOCTh BOJBI.

COBPEMEHHOMY

" yCJIOBUSIMU €€




u npespawjeHusAMU KapooHamoa
u euopoxapoonamos. Th
Jlabopamopnwtii onvim Ne34
Yempanenue srcecmrxocmu 600vl
6 domawnux yciogusx Th

YMeTh pazbACHATH
CIOCOOBI yCTpaHEHHUS
XKECTKOCTU BOJBI.

YPOBHIO pa3BUTH
HAYKH, U
KOMMYHHKATUBHYIO
KOMIIETEHTHOCTD B
0O0IIEHNN U
COTPYJHUYECTBE CO
B3pOCIIBIMH U
CBEPCTHUKAMHU.

PEIICHHS, YIUTHIBAIOT
MPaBUJIO B
IUTAHUPOBAHUH U
KOHTpOJIe crioco0ba
pereHus
IHo3naBarte/bHbIE:
CTaBsIT U (POPMYIUPYIOT
LIeSTU U IPOOJIEMBI ypOKa
UCTIOJNIB3YIOT MOKCK
HE0OX0ANMOH
nHdopmanuu s
BBIMOJTHEHHS Y4€OHBIX
3a/laHuil C
UCIIOJIb30BaHUEM
yueOHOM JIUTepaTyphl
KoMMyHUKaTUBHBIE:
a/IEKBaTHO HCIIOJI3YIOT
peueBble CPeICTBA IS
3¢ (EKTHBHOTO PEIICHHS
KOMMYHUKATUBHBIX
3a7a4 yYUTbIBAIOT
Ppa3HbI€ MHCHUA U
CTpeMsTCS K
KOODPIHUHAIMN
Ppa3IMUHBIX TO3UIIHNI B
COTPYTHUYECTBE

50.

CBolicTBa aIFOMUHUS
Jemoncmpayuonnstit onvim
Ne26 Bzaumooericmeue
antomunus ¢ 6ooou. Obpasywvi
BAXHCHEUUUX NPUPOOHBIX
COeOUHeHUll anoMUHUSA

YMeTh cOCTaBIATH
YpaBHCHHS
XUMHYECKIX PEeaKIni,
XapaKTepU3YIOIINX
o0Imme cBoiicTBa
ATTOMUHMS,
OOBSCHATH OTHU
peakiuu B CBETE
IpeacTaBiIeHu 00
OKHCJIUTEILHO-
BOCCTAHOBHTEJILHBIX
mporeccax.

dopMupoBarts
[EIIOCTHOE
MHPOBO33pCHHE,
COOTBETCTBYIOIIEE
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HayKH, U
KOMMYHHKATHBHYIO
KOMIIETEHTHOCTb B
00ILIEHNN U
COTPYAHHUYECTBE CO
CBEPCTHHKAMH B
nmporecce yaeOHOM
JIESITETIBHOCTH.

PerynsitTuBHbIe:
IUTAHUPYIOT CBOM
JIeCTBUS C
MOCTaBJIEHHOMN 3aJauei
1 YCIOBUSIMH €¢
pelieHus, OlleHUBAIOT
MIPaBHIBHOCTD
BBITIOJTHEHUS IEHCTBUS
Ilo3naBaTeJbHBbIE:
CaMOCTOSITEILHO
BBIZICTISIIOT U
(bopmyIHpyIOT
M03HABATENBHYIO IIEJTb,
HCIIONIB3YIOT O0IIIHe
TIPUEMBI peIIeHHs 3a]1a4
KomMmyHuKaTHBHBIE:
JIOITYCKAIOT
BO3MOHOCTb
Pa3NIUYHBIX TOYEK
3peHwHs, B TOM YHCIIe HE
COBIIAJAONINX C UX
COOCTBEHHOH H
OPHEHTHUPYIOTCSA Ha

§ 46

PeaxTussl u
XHMHUYECKOE
obopynoBaHue




no3uuro napTHepa B

OOILICHUH U
B3aMMOJCHCTBUN
51. AMDOTEpHOCTH OKCHJIA U YMeThb J0Ka3bIBaTh ®dopmupoBath PerynsiruBHbIE: § 47 PeaxTuBsl u
THAPOKCH/IA ATIOMUHYSL. amM(OTepHBIi LEJIOCTHOE TUIAHHPYIOT CBOH XUMHYECKOE
Jabopamopnstii onvum Ne35 xapakrtep MHPOBO33pEHUE, neficteusic } obopymoBanue
COEIVHEHMS, COOTBETCTBYIOIICE [IOCTaBJICHHOM 3a1aueil
IHonyuenue eu()pOKcu()il COCTABJISTH COBPEMEHHOMY U yCIIOBUSIMHU €€
ANIOMUHUSA U 63aUMOOCTiCMEUe ypaBHEHUS YPOBHIO Pa3BUTHs pEllIeHus], OLIEHUBAIOT
€20 ¢ KUCIOmMamu U Wei04aMu. | COOTBETCTBYIOIIUX HAYKH, 1 MPaBUIILHOCTh
XUMHYECKHX PEAKIHi | KOMMYHHKATHBHYIO BBITIOJIHEHUS ICHACTBHS
U OOBSACHATHL MX B KOMIIETEHTHOCTD B Ilo3naBareabHbIE:
CBETE MpPEJCTABICHUN | OOIIEHUH U CaMOCTOSTEILHO
00 COTPYIHUYECTBE CO BBIICIISIOT U
JNEKTPOTUTHUECKON CBEpCTHUKAMHU B (bopMyIHpYIOT
JIACCOLIMAIINH. nporecce yueOHou [03HABATENbHYIO 11E]1b,
JIEATETBHOCTH. UCTIONB3YIOT 00IIHe
IIPUEMBI PELICHU 3a1a4
KoMMyHHKATHBHbIE:
JOMYCKAIOT
BO3MOYHOCTh
Pa3UYHBIX TOUYEK
3peHI/IH, B TOM YHUCJIC HC
COBIAZAIONIUX C HX
COOCTBEHHOH 1
OPHEHTHUPYIOTCS Ha
MO3HUIIMIO TTApTHEPA B
o0IIeHNH U
B3aUMOJIEHCTBUH
52. | XKeneso. 3HaTh CTpOoeHUE dopmupoBatb PerynsitTuBHbIe: § 48 Haruuk
Jemoncmpayuonnsiii onvim Ne27 aToMa KeJesa, LIEJIOCTHOE HJIuaHI/IpyIOT CBOM JIaBJIEHUS,
O6pazysi pyo scenesa. (husnueckre u 5 MHPOBO33pEHHE, neficteusic § PEAKTHUBEI 1
XUMHUYECKHE CBONCTBA | COOTBETCTBYIOIIEE [TOCTaBJICHHOM 3a1aueit XMMHUYECKOE
Corcucanue dicenesa 6 xelesa. YMeETh COBPEMEHHOMY U YCIIOBUSIMHU €€ 000opy10BaHKE,
KUCI0pooe u Xiope. Pa3bACHATH CBOMCTBA | YPOBHIO PAa3BUTHS PpELICHUS, OLIEHUBAIOT KOJLIEKIIMH
Jlabopamopnutit onvim Ne 36 JKENe3a B CBETE HAYKH, U NPaBUIIBLHOCTD
«OKucnenue cenesd 60 61a)icHom | TpeacTaBieHu 00 KOMMYHHKATHBHYIO BEITIOJIHEHHS IEACTBHS
s030yxe» Th OKHCIIUTEIBHO- KOMIIETEHTHOCTD B Ilo3naBareabHbIe:
BOCCTaHOBUTEJIBHBIX OOIIIEHUH U CaMoCTOATENLHO
nporeccax u COTPY/JHHUYECTBE CO BBIIENSIOT U
JNEKTPOJIUTHIECKON CBEPCTHUKAMU B bOpMYyIHPYIOT
JIUCCOLIMALIUY. nporecce yueOHoM [MO3HABATENBHYIO 1IEJTh,

JIEITEILHOCTH.

UCTIONB3YIOT 001mune
MIPUEMBI PEIICHHS 3a1a4
KomMmyHuUKaTHBHBIE:
HomyckaroT
BO3MOXKHOCTb
Pa3IHMYHBIX TOUEK
3pEHUs], B TOM YHCIIE HE




COBIIAZAOIINX C UX

COOCTBEHHOH.

53. | CBolicTBa COEIUHEHUN XKele3a: 3HaTh CBOWCTBA dopMupoBath PerynsiTuBHbIE: §49 PeakrtuBbl 1
OKCHIOB, THIPOKCUIOB U COJIeit coenunenuit Fe(ll) u | memoctHOE HJ'IVaHI/IpyIOT cBOH XUMHYECKOE
scenesa(ll u 111). Fe(I11). Ymers MHPOBO33pPCHHE, neficteusic } obopymoBaHue

_ COCTaBJISATh COOTBETCTBYIOIIIEE MMOCTABJICHHOH 3aaueit
Jabopamopnuiit onvim Ne37 ypaBHEHHS COBPEMEHHOMY 1 YCIIOBHSIMU €€
HOﬂyquue ZMOPOKCU()O(f COOTBETCTBYIOIINX YPOBHIO Pa3BUTHUS pelIeHUs, OEHUBAIOT
aceneza(ll) u (1) u peaKIuii B CBETE HAYKH, MPaBUIIBHOCTh
gzaumooelicmeue ux ¢ npeICcTaBIeHu# 00 KOMMYHHKATHBHYIO BBIMOJTHEHUSI ICHCTBUS

ANEKTPOIUTHYCCKOM KOMIIETCHTHOCTDh B IMo3HaBaTe/nbHbIE:

kucromamu u wenovamu. Th

JTUCCOIMAIUH U OOIIEHUN U CaMocTosTeNbHO

OKHUCITUTEIHHO- COTPYAHUYECTBE CO BBIJICIISIOT U

BOCCTAHOBUTEJIBHBIX CBEPCTHUKAMU H (bopMyIHpYIOT

nporeccax. B3POCITBIMH. [03HABATENBHYIO 1IEIb,
UCTIONB3YIOT OOIIIHe
TPUEMBI PCIICHHS 3214
KoMMyHUKaTUBHbBIE:
HonyckatoT
BO3MOXKHOCTh
Pa3UYHBIX TOUYEK
3pEeHUs], B TOM YHUCIIE HE
COBIA/IAMOIIHX C X
COOCTBEHHOM.

54. Ilpakmuueckaa padoma Ne9. YMeTb NpUMEHSATh PasBuBate ymeHus PerynsitTuBHblie: § 50 Peaktussl n

Pewenue Kkcnepumenmanphpix | "SOPETHICCKNE OLICHUBATh OcyIecTBsoT XHUMHUYECKOE
3HAHUS Ha MPAKTHKE, | CHUTYalHi0 U MOIIATOBbIH KOHTPOJIb 00opyIoBaHKe
3a0au no meme «Obwue u
~ OOBSICHATH OTepPaTUBHO 0 PE3yJIbTaTy
UHOUBUOYAIbHBIE CBOUICMEA HaOMIOAEeHUs U HPUHUMATE Io3naBaTelbHbIE:
memannoe». Th pE3yJIbTaThI pe€IIeHNE, HAXOUTh Crposr peueBoe
MPOBOJIMMBIX OTIBITOB, | al€KBaTHbIE BBICKa3bIBAaHKE B YCTHOM
XapaKkTepU30BaTh CIOCOOBI U MUCbMEHHOM opme
YCIIOBUSI TE€YEHHUS B3aUMOJICHCTBUS C KoMMyHHKATHBHbBIE:
peakiuii 10 KOHIIA B | OJHOKJIACCHHUKAMH Y4HTBIBaIOT pa3HbIC
pacTBopax BO BpeMs MHEHUSI U CTPEMSITCS K
3JIEKTPOJIUTOB. MIPOBEACHUS KOODPIHHAIMH
MPAKTHYECKOM Pa3IMYHbBIX TO3UIIUH B
paboThL. COTPYIHUYECTBE
55. | ITogroroska x T A O06006mwmTh 3HaHus 10 | DopmMupoBartsb PerynsiTuBHbIE: IToBTOpUT
TeMme «MeTaJuTbl» LIEJIOCTHOE Brocsar HeoOxoamuMbIe b TEMY
MHUPOBO33PCHUE, KOPPEKTHBEI B JICHCTBUEC «Merann
COOTBETCTBYIOLIEE MOCJIC €0 3aBEPIICHUS BD».
COBPEMCHHOMY Ha OCHOBE €T0 U y4eTa
YPOBHIO Pa3BUTHS XapakTepa CAeIaHHbIX
HayKH, ouIMO0K
KOMMYHHUKATUBHYIO KoMMyHHKATHBHbIE:
KOMIIETCHTHOCTh B KOHTPOJUPYIOT
o0IIeHUN U JICUCTBUS MapTHEpa




COTPYJHUYECTBE CO
CBEpCTHUKAMHU H

B3POCIIBIMH.
56. KOHTpOJIbl-loe TeCTUPOBAHME 710 YMerb ucnonbs3oBath | PopMHpOBaAThH PeryasitTuBHble: 1 [ToBTOpUT
noopasdeny «IIpaKTHKYM 110 nproOpeTEHHBIC OTBETCTBEHHOE OCYIIECTBIIIOT b IO
. 3HAHMSL. OTHOIIICHHE K UTOTOBBINA U YIeOHHUKY
H3Y"EHUIO CBOUCTB NPOCTHIX YUYEHHIO, TOTOBHOCTh  IOLIArOBbIM KOHTPOIIb MaTepHuai
BEIECTB METAJLJIOB UX U CIIOCOOHOCTh K IO pe3yyIbTaTy TTaBEI
coeIMHEeHU» CaMOpPa3BUTHIO U Ilo3naBarenbHbIe:
camM000pa30BaHHIO. CTPOSIT B MUCHMECHHOM
dopme.
Pa3nen 5. OcHOBBI ONIBITHO-IKCIIEPUMEHTAIbHOIM U MPOEKTHOM esiTeJbHOCTH (124)
57.| Texuuka  0€30IacHOCTH pH | Vmenue 1.Pa3zButHne 1 PeaktuBbl u
BBIIIOJTHEHUHN CaAMOCTOSATCIIbHBIX XapaKkTepU30BaTh BHyTpeHHeﬁ (037000705 XHUMHYECCKOC
ONBITOB W OSKCIEPUMEHTOB B | paxueiimme IIKOJIbHHUKA Ha obopyoBaHue
AOMaIllTHUX YCJIOBMAX M C | XuMHYECKHE TOHATHS: | YPOBHC
HCITIOJIb30BAHHUECM 060pyHOBaHI/IH XUMHUYECKUU 3JIEMEHT, IIOJIOXKHUTEIIBHOI'O
XUMHUYECKOH J1abopaTopuu. KiaccuuKanys OTHOIIEHUS K IIKOJE,
BEIIECTB MMOHUMAaHUS
HEOOXOTUMOCTH
yaeHus,
BBIPAYKEHHOT'O B
npeoOagaHIH
y4eOHO-
MMO3HABATEIbHBIX
MOTHUBOB U
MPEANOYTCHUN
COIMATILHOTO
croco0a OleHKH
3HAHHH;
2.®DopMupoBaHuE
BBIPAYKEHHOM
yCTOIYNBOH yaeOHO-
MMO3HABATEILHOM
MOTHUBAIIH YUCHHS
58. | Ilpakmuueckaa padboma Nel (). Ucnonb3oBanue 1. OpuenTauus Ha K.YV . 1 PeakTuBbI 1
Th Oopawenue co cmekiom 1a60paTopHOTO [NOHUMAHUE IPUYUMH  YMeHus paboTath B XHUMHYECKOE
(ccubanue cmexkniaAHHOU 000pyIOBaHUS U ycIexa B ydeOHoH napax. obopyoBanue
mpyOKu, uzzcomosienue: CTEKJITHHOM MOCYNBl, | AEATENIbHOCTH; ILYVY].
nunemkKu; KQnuinapoe; MpOBeJICHUE 2. Yuebno- VYmMenus HaO0JII01aTh,
npocmeuwiux y3inoe, HECJIOKHBIX MO3HAaBaTEeJILHBIN JenaTtb  BBIBOJABLI  IIPH
npocmeiiuiux npuoopos), Th SKCIIEPUMEHTOB JISt MHTEPEC K HOBOMY HPOBEICHUH OTIBITOB.
JIOKa3aTeNnbCcTBa yueOHOMY mMatepuany P.YYI.
BBIJIBUTaEMBIX U Croco0aMm pemnieHus: Y MeHHe
MPEeAIOoJIOKEHU; HOBOU YaCcTHOU CaMOCTOSITETLHOTO
OTIFICAHUE 3a1aun BEJICHUS
pE3yIBTAaTOB ATHUX IKCIEPUMEHTAIBHOM
pabor JIESTETbHOCTH,

OITMCHIBATh XUMHYECKHUE
peakiuu, HaOJIr0JacMbIe




B XOZI€ OKCIICPUMECHTA.

59. | XMMUYECKHUI aHAIH3! 3HAHME OCHOB 1.OpuenTauus Ha K.YY . PeakTusbl 1
Ka4eCTBCHHBIM 1 XUMHUYECKOro aHaim3a | NIOHUMAHHE IPUYKH 1. Ymenue XUMHUYECKOE
KOJIMYCCTBCHHBIN ycrexa B yueOHOH JOTrOBapuBaTHCS U o0opynoBaHue

JIeSITeTIbHOCTH; NPUXOJUTH K 00IIEeMy

2. YuebHo- PELIEHUI0 B COBMECTHOM

MO3HABATENIbHBIN JIeSITeNTbHOCTH;

HHTEpeC K HOBOMY 2.YMeHHe NPOXYKTHBHO

y4eOHOMY MaTepuaay  Pa3peliaTb KOH(IUKTHI

U cTIoco0aM pelIeHns  Ha OCHOBE y4eTa

HOBOM YaCTHOU HMHTEPECOB U NO3ULUI

3a1a4n BCEX €0 YYaCTHHKOB
ILYVY].
1. ®opmupoBath
YMEHHUE NTPOBOIUTH
CpaBHEHHE U
Kaccu(UKaIHIO 10
3aJaHHBIM KPUTEPUSM;
2.DopMHpOBATH Yy
y4aIuxcs
IPEJCTaBIECHUE O
HOMEHKJIAType
HEOPTraHMYECKUX
COCIUHEHU.
P.YYI.
1. YMeHue y4uThIBaTh
BBIJICJICHHBIE YUUTENIEM
OpUEHTHUPHI JEHCTBUS B
HOBOM Y4eOHOM
MaTepuaie B
COTPYAHUYECTBE C
YUUTENEM;
2. YMeHue mIaHupoBaTh
CBOM JIeHiICTBUSA B
COOTBETCTBHH C
MOCTaBJIEHHOU
3aaueil U yCIOBUAMU €€
peanu3anym.

60. | TeopeTnueckrue OCHOBBI OIBITHO- | YMeHHE 0OBACHATH 1.Pa3Butne K.YYI. Peaktussl n
AKCIEPUMEHTATbHON U | 3aKOHOMEPHOCTHU BHyTpeHHel nozunnn 1. Ymenue: XMMHYECKOE
HpoeKTHOﬁgHeﬂTeHLHOCTH. W3MEHEHHUS CBOMCTB MIKOJIbHUKA Ha * CTPOUTH NOHSATHBIC I obopynoBaHue

BEIIECTB , 3HAHUE YpOBHE mapTHepa
OCHOB MIOJIOKHUTEITBHOTO BBICKa3bIBaHHUS,
SKCHEPUMEHTAILHON OTHOIICHHMSA K IIKOJIE,  YYUTHIBAIOIINE, YTO
U IPOEKTHOMN MOHUMAaHHUS MapTHEP 3HAET U BUAMNT,
JIeSITEIBHOCTH HEOOXO0IMMOCTH a 4TO HET;
y4eHus, * 33/1aBaTh BOIPOCHI;
BBIPa)KEHHOTO B * KOHTPOJINPOBATh
npeobIagaHuu JIefiCTBUS MapTHEpa.

y4eOHo-

LYY/




MO3HABATEIIbHBIX
MOTHBOB U
MPEATIOYTEHHN
COLIUANIBHOTO
croco0a OLEHKHA
3HAHWM;
2.®opmupoBaHHE
BBIPAYKEHHOU
yCTOWYMBOW yueOHO-
MO3HABATEIbHON
MOTHUBAIMH yUCHHUS.

YwMmenue:

* OCYIIECTBIIATH aHAJH3
00BEKTOB C BBIIEIIEHUEM
CYIICCTBEHHBIX U
HECYIIECTBEHHBIX
TIPU3HAKOB;

* OCYIIIECTBIIATH CHHTE3
Kak COCTaBJIEHHE LIEJIOT0
W3 YacTeH.

P.YV/].

YMenus:
1.0cymiecTBasTh
HWTOrOBBIN U IOIIArOBLII
KOHTPOJIb 110
pe3ybTary;

2. AeKBaTHO
BOCTIPHHAMATH OLIEHKY
YUUTENS,

3. Paznnuats criocob u
pe3yJabpTaT AeCTBUA

61.

Br1060p TeMbI IpoekTa.
[TnanupoBaHue ASSITENLHOCTH.

‘YMeHue m1aHupoBarth
COOCTBEHHYIO
9KCTIEPUMEHTAIBHYIO
JIeSATENBHOCTS ,
YMEHHE BBIABUTaTh
THIIOTE3BI, CTABUTh
MPOEKTHBIE 3aa4H.

PaszBuBath
CIIOCOOHOCTH K
CaMOOIIEHKE Ha
OCHOBE KPHUTEPHUS
YCIENIHOCTH
yae0HOI
JIEATEILHOCTH

K.YYI.

1. Ymenue
JIOTOBapUBATHCA U
MPUXOANTH K 00IIEMY
pELIEHUI0 B COBMECTHOM
JIeSTENbHOCTH,
2.YMeHHe NPOyKTUBHO
pa3penratb KOH(QINKTHI
Ha OCHOBE yueTa
WHTEPECOB U MO3ULIUN
BCEX €T0 YYaCTHHUKOB
ILYVY .

1. YMeHue npoBoauTh
CpaBHEHME U
KJ1accu(pUKaIUIO 110
3a/IaHHBIM KPUTEPUSIM;
2. ®opmMupOBaTh y
yUaIuxcs
MIpe/ICTaBJIECHUE O
HOMEHKJIaType
HEOPraHUYECKUX
COEIMHEHUH

P.YVY].

1. YMeHue y4yuThBaTh
BBIJICTICHHBIC YUUTEIEM
OPHUEHTHUPHI IEUCTBUSL B
HOBOM Y4eOHOM
Marepuane B
COTPYIHUYECTBE C
YUHUTETIEM;

2. YMeHue mIaHupoBaTh




CBOM JICUCTBUSA B
COOTBETCTBHH C
TMOCTAaBJICHHOM 3aauci
U YCIIOBUSIMU €€

peanu3anuu.

62. | IlonrotoBka  mpoekra. COop | Ymenue 1.PasButne K.YV 1. PeakTuBbI 1
uHPOpPMALIUK TIO0 JAHHOH TeMe. | miaHupoBaTh BHyTpeHHel nosuuuu 1. YMeHue: XMMHYECKOE
MOl[eJII/IpOBaHI/Ie HpoeKTHOf/I COOCTBEHHYIO ITKOJIbHUKA Ha * CTPOUTH NOHATHBIC JJIA obopynoBaHue
ACATCIIBHOCTH. SKCIICPUMEHTAJIbHYIO CaMOCTOSITCIILHOC napTHepa

JEATENBHOCTS , MIPOEKTUPOBAHUE BBICKa3bIBaHMUS,
YMEHHE BBIABUTaTh yueOHOH YUUTHIBAIOIINE, YTO
THIIOTE3BI, CTABUTH JIeSITEIbHOCTH MapTHEP 3HACT U BUANT,
MIPOEKTHBIE 3ajauH, 2.®opMupoBaHUE a 4To HET;
cobupars BBIPAKCHHOH * 33]]aBaTh BONIPOCHI;
nHdopmaruo u3 YCTOWYMBOW y4yeOHO-  * KOHTPOJIHNPOBATH
Pas3IMYHBIX MO3HAaBATEILHOH JIEWCTBHSA apTHEPA.
HMCTOYHUKOB, MOTHBALIMH YUECHHUS ILYVY .
aHAJIM3UPOBATH, Ymenue:
MO/JICJIUPOBATh * OCYILECTBJIATh AHAJIN3
9KCIIEPUMEHT 00BEKTOB C BBIJICICHUEM
CYILIECTBEHHBIX U
HECYIIECTBEHHbIX
MPU3HAKOB,;
* OCYIIECTBIISITH CHHTE3
KaK COCTaBJICHUE LIEJIOT0
U3 4acTeH.
P.YVYI.
YMmenus:
1.0OcymiecTBasATh
WTOTOBBIN U MOLIATOBBIN
KOHTPOJIb 110
pe3ybTaTy;
2. AnekBaTHO
BOCTIPHHUMATh OLIEHKY
YAUTENs;
3. Paznnuats ciocob u
pe3yabTaT AEHCTBUS

63. | BrimoaHenne y‘Ie6HI)IX Hcnonp3oBanue K.YVY/. PeakTuBhl 1
MPOCKTOB, OIIBITHO- | nmabopaTtopHOTro 1. Ymenue XMMHYECKOE
SKCTIEPUMEHTAIBHBIX PalbOT. o0opyoBaHus U JIOTOBApPHUBATHECS o0opyoBaHue

IIpakTnyeckne padoTbl MO
TeMaM IMPOEKTOB  Yy4Yaluuxcs,
Th

CTEKJISTHHOM TIOCYIbl,
MpOBeJICHUE
JKCIIEPUMEHTOB JIJIsI
JI0Ka3aTeaLCTBA
BBIIBUTAEMBIX
MPEeAIOoJIOKEHU;
OITMCaHuE
pE3yIBTAaTOB ATHUX
pabor

MIPUXOJUTH K 00IIEMY
PELIeHHIO B COBMECTHOM
JIeSITeJIbHOCTH;
2.YMeHHe TPOTyKTHBHO
paspemarb KOH()IUKTHI
Ha OCHOBE yueTa
HHTEPECOB U MO3ULUI
BCEX €r0 Y4aCTHHKOB
ILYYA.

1. ®opmupoBaTh
YMEHHE POBOJIUTh




CpaBHEHHE U
KJIAaCCU(UKAIIHIO 110
3aJJaHHBIM KPUTEPHSIM;
2.DopMupoBaTh y
yJanmxcs
MIPEACTABICHHE O
HOMEHKJIaType
HEOpPTraHUYECKUX
COEJIHEHUII.

P.YVYI.

1. YMmeHue yanuTrIBaTh
BBIJICJICHHBIE YUUTEIEM
OpPUEHTHUPHI JCHCTBUS B
HOBOM Y4eOHOM
MaTepuae B
COTPYAHUYECTBE C
yUHUTENeM;

2. YMeHHe IUTaHAPOBAaTh
CBOHU JEUCTBUA B
COOTBCTCTBHH C
TIOCTABJICHHOM

3a7a4eil 1 yCIOBUSIMH €
peann3aIum.

64.

[ToaroroBka yueOHBIX TPOCKTOB
K 3aIiTe

Pa3BuBath
CIIOCOOHOCTH K
CaMOOIIEHKE Ha
OCHOBE KPHUTEPHUS
YCIICIITHOCTH
y4eOHoit
TIeSITEILHOCTH

K.YYA.

1.YmMeHue
HCTIOJIB30BaTh PEUb IS
PETYISIIIHA CBOETO
JICHCTBHS;

2.AnekBaTHO
HCTIONB30BaTh PEUYCBHIC
CpeICTBa IS peIICHUs
Pa3IMIHBIX
KOMMYHHUKATHBHBIX
3a/1a4, CTPOUTh
MOHOJIOTHYECKOE
BBICKa3bIBaHUE, BIAJIETh
JTUaIoTHYecKoi hopMoit
peun

P.YV].

Ymenue
CaMOCTOSITEILHO
aJIeKBaTHO OLICHUBAThH
MIPaBUIBHOCTH
BBITTOJTHEHUS ICHCTBHSI U
BHOCHTH HEOOXOIMMEIC
KOPPEKTHBHI B
HCTIOTHEHHUE KaK I10
XOJy €ro peaju3aluu,
TaK ¥ B KOHIIE ICHCTBUSI.
ILYVYI.

‘YMeHue: ocyuiecTBIsATh




CpaBHEHHUE U
KJaccudukarmio,
BBIOMpAst KPUTEPUH AT
YKa3aHHBIX JJOTHYECKUX
ornepanuii;

CTPOHTH JIOTHYECKOE
paccyxaeHue

65.

[Ipomexyrounas arrecrarus.
3anura npoeKToB

YMeHue oBaicHusS
HaBbIKaMH KOHTPOJIS
M OLIEHKH CBOEH
JIeSITCIILHOCTH,
yYMEHHE MPeIBUIETh
BO3MOJKHBIE
ITOCJIEJICTBHS CBOUX
IEeUCTBUI

‘YMeHune O1leHUTh
CBOM y4cOHBIC
JIOCTHOKEHUS

K.YVYI.

1.Ymenue
HCTIOB30BaTh PEUb IS
PETyJISAIUH CBOCTO
JIEHCTBHUS;

2.AnekBaTHO
HCIIOJBb30BaTh PCUCBHIC
CpelCTBA ISl PEeLISCHUs
Pa3IHIHBIX
KOMMYHHUKAaTHBHBIX
3amad, CTPOUTH
MOHOJIOTHYECKOE
BBICKa3bIBaHUE, BIAJICTH
JTUATIOTHYECKON (hopMOii
pedn

P.YY.

Ymenue
CaMOCTOSITEITFHO
aJIeKBaTHO OI[CHUBATh
NpaBUIBHOCTD
BEITIOTHEHUSI ACHCTBUS U
BHOCHTBH HEOOXOIIIMEIC
KOPPEKTHBBI B
HCTIOTHEHHUE KaK I10
XOJly €r0 peau3alln,
TaK U B KOHIIE JIEHCTBUS.
ILYYA.

YMeHue: ocylecTBIsITh
CpaBHEHHE U
KJaccudukanmio,
BBIOMpAst KPUTEPHUU JIIIS
YKa3aHHBIX JIOTHYECKUX
onepauui;

CTPOHUTH JIOTHUYECKOE
paccyxaeHue

66.

[ToaroroBka k [ UA: pemienne
MIPAaKTUKO OPUEHTUPOBAHHBIX
3aJaHui

YMeHue oBiagcHus
HaBBIKAMU KOHTPOJIS
M OILICHKH CBOEH
JIeATEILHOCTH,
YMEHHUE MPEIBUACT
BO3MOJKHEBIE
IIOCJIEICTBHS CBOUX
nercTBHI

‘YMeHue OLeHUTh
CBOHM y4ucOHBIC
JTIOCTHKECHUS

K.YVY/.

VYmenne
CaMOCTOSITEIHHO
OpPraHU30BHIBATH
yaeOHOEe IeHCTBHE.
ILYVY/.

VYmenne
peoOpa3oBHIBATH

PeakTuBbl 1
XUMHYECKOE
00opyI0OBaHue




HH(OPMAIIHIO n3
OJIHOTO BHJA B IPYTOM.
P.YY.

YMeHue cocTaBisATh
IJIaH PeIIeHus

poOIIeMBI
67. | llonroroBka k ' MA: peuienue YMeHue OBIaeHUS YMeHHE OLICHUTD K.YY/I. PeakTuBbI U
MPAKTUKO OPUEHTUPOBAHHBIX HaBBIKAMU KOHTPOJIS | CBOU y4eOHbIe VMenue XHMHYECKOE
3aJIaHAI U OLICHKHU CBOEH JOCTHKEHUS CaMOCTOATENBHO 06opynoBaHue
JIEATENBHOCTH, OPraHHU30BBIBATD
yYMEHHE NPEABUIETh y4eOHOe JeHCTBHE.
BO3MOJKHBIC ILYVY .
HOCJIENCTBHS CBOMX VMmenue
JIeHCTBUI peoOpa3oBIBATH
HHPOPMALIUIO u3
OJIHOTO BHIA B IPYIOM.
P.YV/I.
YMeHue cocTaBisATh
IUIaH PELIECHNS
IpoOIeMBI
68. | O0OOIIEHHE, CCTEMATH3alMsI U | 1.3akperuieHue 1. YMeHne K.YY]. Pa6ora ¢
KOPPEKUHUs 3HAHUM YYaIllUXCS 3a | 3HAHWH M PACYETHBIX | OPHCHTUPOBATHCS HAa Y MEHHUE TeCTaMH
Kypc «DKCIIEpUMEHTAIbHAs HABBIKOB y4-Csl. HOHUMAHHE IPUYHH CaMOCTOATENBHO (uHOMBH
XUMHA-9», 9 Ki1acc. 2. YMeHue pemaTh ycrexa B y4eOHo OPraHH30BLIBATH yasbHble
TecTOBBIN KOHTPOJIb. TUIIOBBIE IPHMEPBI TIeATETBHOCTH y4ebHOe 3a/1aHNA)
KOHTPOJILHOM paBoTHlL. B3aMMOJICHCTBHE B
rpyIie
LYY/
Ymenue:

* OCYIIECTBIIATH aHAJIH3
00BEKTOB C BBIIEIEHUEM
CYIIECTBEHHBIX U
HECYIIECTBCHHBIX
MIPHU3HAKOB;

* OCYIIECTBIISATH CHHTE3
KaK COCTaBJIEHHE LIEJIOTO
W3 YacTeH.

P.YV/].

VYMmeHus:
1.0OcymiecTBasATh
HMTOTOBBIN U ITOMIArOBBIA
KOHTPOJIb 110
pe3yJbTary;

2. AJleKBaTHO
BOCIIPHHHUMATH OLICHKY
YUHUTETIS;

3. Paznnuats ciocob u
pe3yabTaT AeCTBUA




