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TOUKA POCTA

PegepaTpbHaA CeTh LEHTPOE
€CTeCTEEHHO-HAVUHOrO i
TeXHOIOTHHECKOr 0 nmpodirteil

PABOYAA NPOTPAMMA

1o npeamery « XHMHSA»

aas o0ygaomuxces 9 kiaccos
¢ HCMO/Ib30BaHHEeM 000pyroBanusa nenrpa «Touka pocra»

2022 - 2023 y4eOHblii rox



PABOYAS ITPOI'PAMMA

BHEYPOUYHOH JIEATEJIbHOCTH « IKCICPUMEHTATIbHASA XUMUA-9»
7151 9 KJIACCOB € UCNOJIb30BaHueM 000pyaoBaHusl HeHTpa «Touka poctay

Ha ©0a3e wnentpa «Touka pocra» obOecneunBaeTcsi peanu3anus o0O0pa3oBaTENbHBIX IPOrpaMM €CTECTBEHHO-HAyYHOH U TEXHOJIOTMYECKOH
HaNpaBJICHHOCTEH, pa3padOTaHHBIX B COOTBETCTBHH C TPEOOBAaHMSIMHU 3aKOHOJATENbCTBA B cpepe oOpa3zoBaHus U ¢ yUETOM pekoMeHaanuii denepaibHOro
oreparopa y4eOHOro npeamera «XuMus».

Pabouasn nporpamMma cocrtaBJjicHa HA OCHOBE CJICAYHOIIINX TOKYMCHTOB:

o OyHIAMEHTAIBHOTO sJIpa coJiepkKaHus 0011ero 00pa3oBaHus U B COOTBETCTBUU ¢ ['ocyaapCTBEHHBIM CTaHIAPTOM OOIIETO
obpaszoBanus (prka3 MuHHCTEpCTBa 00pa3zoBanus u Hayku Poccuiickoit ®deneparmu ot 17.12.2010 1. Ne 1897).

e Pabounx nporpamm. I[Ipenmernas nunus yueonukoB ['.E.Pyn3utuca, @.I'.denpamana. 8-9 knaccel: mocodue sl yuuTeneu
obmeoOpasoBarenbHbIx opranusanuii /H.H. 'apa. — 2 u3n., mon. — Mocksa: [Ipocsemenune, 2013 r.

o ®depepanbHblil 3akoH «O0 obpazoBanuu B Poccuiickoit ®enepanmn» Ne273-D3 ot 29 nexabps 2012.

e [IpumepHOii mporpaMMbl OCHOBHOTO o00Immero oOpaszoBanumss mo xumMuu s 8-9 kimaccoB, momymieHHas JlemapramMeHTOM
o0pa3zoBaTeIbHBIX MPOTPAMM U CTaHJIAPTOB 001Iero oopazoanus MO PO.

o @eepanbHOTO TIEPEUHS YYEOHUKOB, PEKOMEHIOBAHHOTO (IOMYIIEHHOro) MuHHCTEpcTBOM oOpa3oBanuss u Hayku PD
UCITIOJIb30BAHUIO B 00pa30BaTeIbHOM Tpoliecce B 00111e00pa3oBarenbHbiX yupexaeHusx Ha 2021-2022 yaeOHsbrit ro.

e TpebOoBaHmii K pe3yiabTaTaM OCHOBHOTO 0O0IIEero oO0pa30oBaHWsA, TMPEJACTABICHHBIX B (eaepaibHOM TOCYIapCTBEHHOM
o0pa3oBaTeILHOM CTaHAapTe OOIIero oO0pa3oBaHUsI BTOPOrOo TOKOJEHUS. B HEW Takke YUUTHIBAIOTCS WIS Pa3BUTHUS U
(dhopMHpOBaHUS YHUBEPCATBHBIX YUCOHBIX ACHCTBUH JJIT OCHOBHOTO OOIIIETr0 00Opa3oBaHUsI.

e MeTonuueckux pPEKOMEHIAIMi MHHHUCTEpPCTBa mpocBemieHusi Poccuiickoit ®depeparuun no «Peanuzanuu oOpa3oBaTeIbHBIX
IPOrpaMM €CTECTBEHHOHAYYHOW W TEXHOJOTHYECKON HAMpaBIEHHOCTEH MO XUMHUH C MCIOJIb30BAHMEM O0OPYIOBaHUS IEHTpa
«Touka pocta» (yTBepxkAeHbI pacniopsbkeHueM Munuctepctsa npocsenieHus: Poccuiickoit @enepannu ot 12 auapst 2021 r.Ne P-
6).

e OcHoBHOM oOpa3zoBatenbHOM Tporpammbel MBOY COII Ne 24 u m. .U, BexoBa ct. Anekcanapuiickoit Ha 2021-2022 y4ueOHbIN
TO/I.

e VYueOHoro mana MBOY COII Ne 24 u m. 1.U. BexoBa ct. Anekcanapuiickoit Ha 2021-2022 y4ueOHbIit TO/I.

Y4eOHO-MeTOAMUYECKOE 00ecIeYeHHe Kypca XUMHH OCHOBHOM 00111e00pa30BaTe/IbHOM IIKOJIbI
1. Pymsuruc I'. E. Xumus. 9 xnacc. @I'OC: yueb. mis obmeodpasosar. yupexaenuii / I'. E. Pymsuruc, ®. I'. ®enpaman. — M.:
IIpocsemenue, 2019.



2. Xumusi: 9 KIL.: 3JIEKTPOHHOE MPUIIOKEHUE K YUEOHHUKY.

3. I'apa H. H. Xumus. Pa6ourie nmporpammel. [IpeamerHas nunus yueOuukoB I'. E. Pynsutuca, ®. I'. ®enpamana. 8—9 kimaccser /

H. H. I'apa. — M.: IIpocBemienue.

. I'adpyceBaH. 1. Xumus: pabouas tetpans: 9 k. / H. U. T'abpyceBa. — M.: I[IpocBeienue.

. I'apa H. H. Xumus: 3amaunuk ¢ «nmomomtaukom»: 8—9 kit. / H. H. T'apa, H. . I'aGpyceBa. — M.: [IpocBemienue.

. Pagenxwmii A. M. Xumust: munaktndeckuii Mmarepuai: 8—9 k. / A. M. Panenkuit. — M.: [IpocBemenue.

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

. bopoBckux T.A. Tectsl o xumuu. A3oT u docdop. Yriaepon u kpemauit. Meramibsl.9 knace: k yueonuky I'. E. Pynsurtuca, ©.
I'. ®enpamana «Xumus. 9 knacen. PI'OC (k HoBoMy yuebHuky) — M.: U3parensctBo «Ok3ameny, 2017. — 111c. (Cepus «YuebHO-
METOANYECKUN KOMIUIEKT).

9. bopoBckux T.A. Tectsl mo xumuu. Knaccupukanuss XUMHUECKMX peakiuil. XUMHUYECKUE PEAKUUMU B BOJHBIX PACTBOPAX.
I"anorensr. Kucnopon u cepa. 9 knacc: k yueOnuky I'. E. Pynsutuca, ®@. I'. @enpamana «Xumus. 9 kinacey. ®I'OC (k HOBoMy
yaeOHHKY) — M.: M3gatenbeTBo «Ok3amen», 2017. — 109 c. (Cepust «Y4eOHO-METOAMISCKUI KOMILICKT).

10. [lepeuens 1udpoBeIX HHGHOPMAIIMOHHBIX pecypcoB MHTepHeTa:

~N o 01 b

[ee]

Hepeqeﬂb AOCTYNNHBIX HCTOYHUKOB I/IH(l)OpMaIII/II/I
B pasaciic nmpeaAcTaBjICH CIIMCOK KHUI 1 CCBIJIOK Ha CaﬁTBI, B KOTOPBIX Ooiee HOI[pO6HO OCBCHICHBI PA3JIMYHBIC ACIICKTBI paCCMAaTPUBACMBbIX

BOIIPOCOB. Hx MoxHO PCKOMEHAOBATH KAK YYUTCIIIO, TAK U O6y‘IaeMHM, MMPOABUBIINM HUHTEPECC K HSy‘I&GMOfI TEMC.

1.
2.

3.
4.
5

10.
11.

12.
13.
14.

Bacwuibes B.I1., Mopo3osa P.I1., Kouepruna JI. A.IlpakTukym 1o aHaTUTHYECKOW XUMUU: Y4eO. mocodue st By3oB.— M.: Xumwst, 2000.— 328 c.
I'pocce 3., BaiicmanTtens X. Xumus uist m0603HaTeabHbIX. OCHOBBI XMMUU U 3aHUMaTenbHble onbIThl.l JIP.1974.I1ep.c Hem.— JI.: Xumus, 1979.— 392
C.

Heprromnsi B. @.Mup Bonsr.— JI.: Heapa, 1979.— 254 c.

Kwmmn [1. M. O6mias xumust. [Ipaktukym L-mukpo. PykoBoactBo st ctyaeatoB.— M.: MITY, 2006.— 322c.

Hcnonb3oBanue nudpoBbIx J1aboparopuil npu oOyueHnn xumMuu B cpenneit mkoune/ becnianos I1. M. Jlopodees M.B., XKunun J[.M., 3umuna A.1.,
OpxexoBcknii [I.A.— M.: BUHOM. Jlabopatopust 3nanuii, 2014.— 229 c.

Kpucramnsl. Kpucramnoruaparsl: Metoauyeckue ykazanus K gadopatopHsiM padoram. Mugraxosa H.I., [Terposa T.H., Paxmatynnuna U. ®.—
Kazans: Kazan. roc. texnon.yu-t., 2006.— 24 c.

Jleencon M.A.100 BonpocoB 1 OTBETOB MO XUMUM: MaTepuasl Jis IKOJIbHBIX pedeparoB, (hakyIbTaTUBHBIX 3aHATHIA U CEMUHApPOB: Y4yeOHOe
nocooue.— M.: «M3aarenscTtBo ACT»: «M3matenbeTBo AcTpensy, 2002.— 347 c.

Jleencon U. A. Xumnueckue peakuuu: TernoBoit apdexT, paBHoBecue, ckopoctb.— M.: OO0 «M3natensctBo Actpens, 2002.— 192 c.

Jlypse 1O. 0. CripaBounuk 1o ananutudeckoit xumun.— M.: Xumus, 1971.— C.71—89.

Hazaposa T.C., I'pabeuxwuii A.A., JlaBpoBa B. H. Xumudeckwuii skcriepumenT B mkoie.— M.: [IpocBemenue, 1987.—240 c.

Heoprannueckas xumusi: B 3 1./ [Tox pen. 0. 1. Tperbsxosa.T.1: ®u3nko-XxuMHIeCKHE OCHOBBI HEOPTaHUUECKOW XUMUHU: Y YEOHHK 15 CTY/I. BBICIIL.
yueb. 3aBefenuit/M. E.Tamm, 0. . TpetpsikoB.— M.: M3natensckuii uentp «Axanemus», 2004.—240 c.

[TerpsinoB U. B. Camoe HeoObIKHOBEHHOE BenecTBO B Mupe.— M.: Ilenaroruka, 1976.— 96 c.

Crpenbuaukosa JI. H. U3 gero Bcé cnenano? Pacckassl o BemectBe.— M.: fAy3a-npecc.2011.— 208 c.

CycnennukoBa B.M, Kucenea E. K. PykoBoaCTBO 110 MPpUTOTOBJICHHIO TUTPOBAHHBIX pacTBOpoB.— JI.: Xumus, 1967.— 139 c.



15. dapaneit M. Uctopus ceeun: [lep.c anri./ITox pen.b. B. HoBoxunoBa.— M.: Hayka. ['maBHast penakmus Gpu3HKo-MaTeMaTHICCKON
aurepatypsbl, 1980.— 128 c., nn.— (bubnmoreuka «KBaHT»)

16. Xomuenko I'.I1., CeBactbsiHoBa K. 1. OxucnurensHO-BOCCTaHOBUTENBHBIE peakiinu.— M.: [Ipocemenue, 1989.— 141 c.

17. Duuuknonenus s nereid. T.17. Xumus / I'nas.pen.B. A.Bosnoaun, Ben.Hayu.pen.M.Jleencon.— M.: Apanra +, 2003.— 640 c.

18. Dprtumo JI.Boga: kaura o caMom BaXHOM BeliecTBe B mupe: nep.c ¢un.—M.: Kommac 'ma, 2019.— 153 c.

19. Yeptkos 1.H., Xykos I1. H. Xumuueckuii SKCHepuMEHT ¢ MaJIbIMH KoJIndecTBaMu peakTuBoB. M.: I[IpocBemenue, 1989.— 191 c.

20. Caiitr MI'Y. IIporpamMma Kypca XUMHH [ ydarnuxcs 8—9 kimaccoB 0011eo0pa3oBaTeIbHOM IKOJIBI.
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

21. Caiit ®UITNU. OTKpbITHII OaHK 3a7aHUl 17151 GOPMUPOBAHUS €CTECTBEHHO-HAYYHON TPAMOTHOCTH.
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

22. Caiit Enqunas komutekius TupoBhIX 00pa30BaTEILHBIX PECYPCOB.
http://school-collection.edu.ru/catalog.

23. Caiit ®enepanbHbIi HEHTP HH)OPMAIIIOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://fcior.edu.ru/

OobecneyeHue yyamuxces:
1. Pyosumuc I'.E. , @envoman @.I". Xumus. 9 kinacc. DI'OC: yueOHUK 17151 00111€00pa30BaTENbHBIX YIPEKICHHHN -M.;
[Tpoceemenne, 2017-2019 rr.
2. T'apa H.H. Xumus: 3amaunuk ¢ «nomorraukomy: 8-9 kmaccel / H.H. T'apa. — M.: IIpocBserienue.
3. bubmmoTeka HaydHO- MONMYJISIPHBIX U3MaHUN JUTS TTOTYYSHUS JOMOTHATEIbHON NH(GOPMAIIMH 110 TIpeIMeTy (B KaOWHETe XUMHH
U B IIKOJILHOM OMOJIMOTEKE).
4. DneKkTpoHHBIC 00pa30BaTEIbLHBIC PECYPCHI.

[IpodpunbHbli KOMIUIEKT 000pynoBaHus HeHTpa «Touka pocta» obecneunBaeT 3((HEKTUBHOE NOCTHIKEHHE O0pa3zoBaTEIbHBIX
pEe3yNbTaTOB OO0YYAIOIMMHKCS MO MpOrpaMMaM €CTECTBEHHO-HAyYHOM HaNpaBiI€HHOCTH, BO3MOKHOCTh YIIIYOJIEHHOTO H3yYEHHUS
OTIIEJBHBIX MPEAMETOB, B TOM 4YHCIIe Uil (OPMHUPOBAHUS HU300PETATEILCKOT0, KPEaTUBHOTO, KPUTHUYECKOTO MBILIUICHUS, Pa3BUTHUS
(YHKIMOHAJIBLHOM TPaMOTHOCTH y 00YyYaroLIUXCsl, B TOM YUCJI€ €CTECTBEHHO-HAYYHON U MaTeMaTH4ECKOM.

DOKCHEpPUMEHT SBJIICTCS MCTOYHUKOM 3HAHWW M KPUTEPUEM HMX HCTHHHOCTU B Hayke. KOHIENIMsS COBPEMEHHOTO 0Opa3oBaHUS
MO/IPa3yMEBAeT, YTO B YUEOHOM SKCIEPUMEHTE BEIYILYIO POJb JIOJKEH 3aHITh CAMOCTOSITENIbHBIA MUCCIIEIOBATEIbCKUN YUEHUYECKHM
HKCIIEPUMEHT.

CoBpeMeHHbIE HKCIIEPUMEHTAJIbHbIE HUCCIENOBAHUS 10 XUMHUM YK€ TPYJIHO MPEACTaBUTh 0€3 HCMHOJb30BAHHUS HE TOJIBKO
aHAJIOrOBBIX, HO U IIM(PPOBBIX U3MEPUTETBHBIX NPUOOpPoB. B denepanbuom ['ocynapcrBennom ObpaszoBatensHoM Ctanaapre (PI'OC)
MPOIKCAHO, YTO OJJHUM U3 YHUBEPCAIBbHBIX YUYEOHBIX IEUCTBUI, MPUOOPETAEMBIX YUAIIUMHUCS, TOJKHO CTaTh YMEHHUE
«MPOBEJCHUSI OMBITOB, MPOCTHIX 3KCIEPUMEHTAIBHBIX HCCIEIOBAHUN, NPSIMBIX M KOCBEHHBIX H3MEPEHHUH C MCIOJIb30BAaHUEM
aHAJIOrOBBIX U LIU(PPOBBIX U3MEPUTENBHBIX MTPUOOPOBY.

VY4eOHbIN 3KCIEPUMEHT MO0 XUMUHM, POBOJAUMBINA HA TPAJTUIIMOHHOM 000pY0BaHUU, O€3 MpUMEHEHUs ITUPPOBBIX JadOpaTOpui,


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

HE MOJKET IT03BOJIUTH B IIOJIHOM MEpE PELINTh BCE 3a/1a4l B COBPEMEHHOM LIKOJIE. DTO CBA3AHO C PSAJIOM IIPUYHH:

* TPAAUIIMOHHOE LIKOJIBHOE 000PYJOBaHHME M3-3a OTPAHUUYEHUSI TEXHUYECKUX BO3MOXKHOCTEH HE MO3BOJIAET MPOBOJUTH MHOTHE

KOJIMYECTBEHHBIC UCCIIEIOBAHNS;

* IJIMTENIbHOCTh IPOBEACHHS XUMUUECKHUX HCCIEA0BAHNN HE BCEI/Ia COINIACYETCS € TMTENbHOCThIO YU€OHBIX 3aHATHI;

* BO3MOXKHOCTb IIPOBEACHHS MHOTUX UCCIIEIOBAaHUI OrpaHUYUBACTCS TPEOOBAHUSAMHU TEXHUKU O€30MMaCHOCTH U JIp.

[u¢poBass naboparopus MOJHOCTbIO MEHSET METOAUKY U COJEp)KaHUE DSKCIEPUMEHTAIBHOM JEATENbHOCTH U pEIIaeT
BBILLICTIEPEUNCIICHHbIE TIpoOsieMbl. [IIMpokuii crekTp AATYMKOB IMO3BOJISIET YYAIMMCS 3HAKOMMTBCS C MapaMeTpaMHd XUMHUYECKOTO
HKCIIEPUMEHTAa HE TOJIBKO HAa KAayeCTBEHHOM, HO M Ha KOJMYECTBEHHOM ypoBHe. Lludpoas nabopaTopusi MO3BOJISIET BECTH
JUTUTEJIbHBIN SKCIIEPUMEHT J1a’K€ B OTCYTCTBUE IKCIIEPUMEHTATOPA, a YACTOTA UX U3MEPEHUIM
HEIO/IBJIIACTHA YEJIOBEYECKOMY BOCIIPHUSITHIO.

B nponecce popmMHupoBaHrs SKCHEPUMEHTAIBHBIX YMEHUW YYEHHK 00ydaeTcsl Mpe/ICTaBIsATh HHPOpPMALUI0 00 HCCIETOBaHUU B
YEeTBIPEX BUAAX:

* B BepOaJbHOM: OIKCHIBATH SKCIEPUMEHT, CO3[aBaTh CJIOBECHYIO MOJIENb 3KCIEPUMEHTAa, (PUKCHUpPOBATh BHHUMAHHE Ha

M3MEPSIEMBIX BETMYMHAX, TEPMUHOJIOTHUH;

* B TAOJIMYHOM: 3aIOJIHATH TAOJIMIBI TaHHBIX, JIEKALIUX B OCHOBE MOCTPOCHUS IpaduKoB (IpU 3TOM Y yYalllUXCsl BO3HHUKAET

HEPBUYHOE MPEICTABICHUE O MAacIITabax BEINYMH);

* B rpa)uyecKoM: CTPOUTH IpadUKH MO TAOJUYHBIM JAHHBIM, YTO NAET BO3MOXKHOCTH IMEPEX0/a K BBIABMKEHHUIO THIIOTE3 O

XapaKTepe 3aBUCUMOCTH MEXIY BEJIMUYMHAMHU (IIPU 3TOM YUMTENb MOKAa3bIBACT MPEUMYIIECTBO B BU3YyaJIU3allMH 3aBHCHUMOCTEU

MEX/ly BETUYMHAMU, HATJISITHOCTh U MHOTOMEPHOCTH );

* B BUJIC MATEMAaTUYECKUX YPaBHEHUM: JaBaTh MaTEMaTHUECKOE ONTMCaHNE B3aMMOCBSI3M BEJIMYMH, MaTeMaTHUECKoe 000011IeHNE.

[lepexoa OT KaxA0ro 3Tana npeacTaBieHusl HHPOpMaMY 3aHUMAET JOBOJBHO OOJIBIION MPOMEXKYTOK BpeMeHH. B 7—8 kinaccax
ATOT MPOLIECC HEOOXOIMM, HO B CTApPIIMX KJaccax MOKHO ObUIO ObI 3TO BpeMs MOTPATUTh HA pellleHue 0osee BaKHBIX 33a1a4y. B aTom
1aHe uu@posbie 1a00PATOPUN CYIIECTBEHHO KOHOMST BpeMs. DTO BpeMsl MOXHO noTpatuTh coriacHo ®I'OC Ha popmupoBaHue
MCCJIEI0BATENBCKUX YMEHUH YUAIUXCsl, KOTOPBIE BBIPAXKAKOTCS B CIEAYIOIIUX TEUCTBUIX:

* OMpeeIIeHnE TPOOIEMBI;

* [IOCTaHOBKA MCCIIEA0BATEIbCKON 3a/1a4H;

* IUIAHUPOBAHUE PEILICHUS 33]1a4U;

* IOCTPOEHUE MOJICIIEN;

* BBIIBDKCHHE THIIOTE3;

* SKCIIEPUMEHTAJIbHAS TPOBEPKA TUITOTES;

* AHAJIU3 ITaHHBIX YKCIEPUMEHTOB UJIM HAOJIIOICHUM;

* (popmynrpoBaHuE BHIBOIOB.



2. IJIAHAPYEMBIE PE3YJIbTATBI OCBOEHUS TPOT'PAMMBI
BHEYPOYHOM 1eATEJIbHOCTH « IKCIEPUMEHTAJIBHAS XUMMSA-9»

1751 9 KJIACCOB € UCNOJIb30BaHMeM 000pynoBaHus HeHTpa «Touka poctay
C OIMUCaAaHUuEM YHUBEPCAJTbHBIX y‘leﬁHLIX HeﬁCTBHﬁ, JOCTUI'aeMBbIX Oﬁy‘lalOl[lI/IMl/ICﬂ

Jluunocmmuuie pesynomamol
Obyuarowuiics nOIYYUM 603MOACHOCMb 0I5l POPMUPOBAHUA CeOVIOWUX TUYHOCHbIX Y V]

—  omIpeJelieHHe MOTUBAIMK U3y4eHUs y4eOHOro MaTepHaia;

—  OIICHMBaHME yCBaMBAeMOIro yueOHOro MaTepuasa, UCX0 s U3 COLMAIbHBIX M JIMYHOCTHBIX LIEHHOCTEM;

—  TIOBBILIEHHE CBOEr0 00Pa30BaTEIbHOIO YPOBHS M YPOBHS TOTOBHOCTH K M3YUYEHHIO OCHOBHBIX MCTOPUYECKUX COOBITUM, CBS3aHHBIX C
pPa3BUTHEM XMMUHU U OOIIECTBA;

—  3HaAHME NPaBWJI IOBEICHUS B YPE3BbIUANHBIX CUTYALMX;

—  OLEHHMBaHUE COLMATIBHOIN 3HAUMMOCTHU Mpodeccuil, CBI3aHHBIX C XUMUEH;

—  BJI3JICHUE [TpaBUJIaMM 0€30I1aCHOTO 00palleHHsI C XMMUYECKUMU BELIECTBAMU U 000PYA0BaHUEM, NPOSIBICHHE YKOJIOTMUECKON KYIbTYPHI.

Memanpeomemmnule pe3yromamul
Pecynamusnvie

Obyyarowuiics NOIYUUM 803MOACHOCMb OJisL POPMUPOBAHUSA CLEOVIOWUX peeyaiamueHbix YV/]:

eJIenoiaranie, BKIIIOYasl TOCTAHOBKY HOBBIX IIeJIeld, MpeoOpa3oBaHWE MPAaKTUYECKOH 3aJadd B IO3HABATEIbHYIO, CAMOCTOSTEILHBIA aHAaJHN3
YCIIOBHIA JTOCTHKCHHUS LM Ha OCHOBE Y4€Ta BBIJICIIEHHBIX yYUTEJIEM OPHEHTHUPOB JCHCTBUS B HOBOM Y4eOHOM MaTepuale; IJIaHHUPOBAHUE MYTH
JOCTHIKEHUS LIeJIeH;

yYCTaHAaBJIEHUE LIEJIEBBIX IPUOPUTETOB, BbIIEJICHUE aTbTEPHATUBHBIX CIIOCOOOB TIOCTUKEHUS 11eNU U BbIOOp Hanbosee 3pPeKTUBHOTO cr1oco0a;
YMEHHE CaMOCTOSTEIHHO KOHTPOJIUPOBATH CBOE BPEMSI U YIIPABIISITH UM;

YMEHHUE TPUHAMATh PEIICHHS B MPOOIIEMHON CHTYaINH;

MOCTAaHOBKA y4eOHBIX 3a/1a4, COCTABIICHHUE TUTaHA U TIOCIIEA0BATEIbHOCTH JICHCTBHIA;

opraHu3aIys pabo4yero MecTa IMpH BHIMTOJTHEHUH XUMUYECKOTO IKCIIEPUMEHTA;

MIPOTHO3UPOBAHME PE3YNIbTATOB 00YyUSHHMSI, OLIEHUBAaHHE YCBOCHHOTO MaTeprala, OLEHKa KaueCTBa U YPOBHS MOJYYEHHBIX 3HAHUN, KOPPEKLIUs IJIaHa
U crioco0a JeHCTBUS TPH HEOOXOTMMOCTH.

Io3nasamenvhole

Obyuarowuiicst noIyYUm 603MOACHOCHb OISl hopMUposanus ciedyiowux nosHasamenvhvix YVJ/I:

TIOWCK ¥ BBIJIEIeHUE HHPOPMAIINH;

aHaJM3 yCJIOBUM U TpeOOBaHMI 3a1a9u, BEIOOP, COMOCTABICHUE U 00OCHOBAHHE CITOCO0A PEIICHUS 3a/1a4H;

BbIOOp Hambosee 3 (HEeKTUBHBIX CIIOCOOOB PEIICHUS 3a/1a4l B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBH;

BBIJIBUKEHUE U 000CHOBAHUE TMITOTE3bI, BEIOOP criocoba e€ mpoBepKH;

CaMOCTOSITENIFHOE CO3JJaHHE alITOPUTMA JIESTEILHOCTH MIPU PEIICHUH MPOOIJIeM TBOPYECKOTO M IOUCKOBOT'O XapaKTepa;
YMEHHS XapaKTepU30BaTh BEIIECTBA 110 COCTAaBY, CTPOCHUIO U CBOMCTBAM;

OIIMCHIBAHNE CBOWCTB: TBEPBIX, )KUAKHUX, Ta3000pa3HBIX BEUIECTB, BBIACICHNE UX CYIIECTBEHHBIX PH3HAKOB,;



N300pakeHHe COCTaBa MPOCTEHIINX BEUIECTB C MOMOUIbI0 XUMUUYECKUX (POPMYI U CYIIIHOCTH XUMUYECKHX PEAKINIl C MOMOUIbI0 XUMHUYECKUX

YpaBHEHUM;

IMPOBEACHUC Ha6HIO,HeHPII>'I, OIMHUCAaHUC ITPHU3HAKOB U }’CJ'IOBI/Iﬁ TCUCHHUA XUMHYCCKHUX peaKuHﬁ, BBITIOJTHCHUE XUMHUYCCKOI'0 OKCIICPUMCEHTA, BBIBOJABI HA

OCHOBC€ aHaJIu3a Ha6J'IIOI[eHI/II71 34 OKCIIEPUMECHTOM, PCUHICHUEC 3a4a4, ITIOJTYYCHUE XAMHUYECKOU PIH(bOpMaHI/II/I M3 pa3INYHbIX HCTOUYHHKOB,

YMEHUE OPTaHU30BbIBATH UCCIICIOBAHUE C LIEJIBIO IIPOBEPKU TUIIOTES;
YMEHHME eJIaTh YMO3AKIIIOUEHHS (MHIYKTUBHOE U 10 aHAJIOTMH) U BBIBOJIBI;
yMeHue 00BbeKTHBHO OIICHUBATH HH()OPMAIIHIO O BEIIECTBAX M XMMUYECKHX MPOLECCAX, KPUTUYECKH OTHOCUTHCS K TICEBIOHAYYHON HH(DOPMAITUH.

Kommynuxamuensie

Obyuarowuiicst noyYUm 603MONCHOCHb 0151 POPMUPOBAHUS CLEOVIOWUX KOMMYHUKamusHulx YV][

MOJTHOE M TOYHOE BHIPAXKEHUE CBOMX MBICIICH B COOTBETCTBHUH C 3a/1a4aMHU M YCIOBUSMU KOMMYHUKAIIWH;

aJICKBaTHOE UCIIOJIb30BAHUE PEUEBBIX CPEJICTB JIJISl YUACTHUS B TUCKYCCUH M apTYMEHTAILIMU CBOCH MMO3UIMH, YMEHHE NIPECTAaBISATh KOHKPETHOEC
COJIepKaHUE C COOOIICHUEM €ro B MUChbMEHHOM U YCTHON opMe, OIpeielieHUue CliocOO0B B3aUMOJICHCTBUS, COTPYTHHUECTBO B IIOUCKE U COOpE
nH(pOpMAIHH;

OTIpe/ieNIeHUE CIIOCO00B B3aUMOJICHCTBHUS, COTPYTHUIECTBO B TIOUCKE U cOOpe MH(MOpMAIINY, yIaCTHE B JUAJIOTE, TUIAHUPOBAHHUE OOIITNX CIIOCOO0B
paboThI, MPOSBJICHUE YBAKUTEIBHOTO OTHOIICHUS K IPYTUM YYaIUMCS; OIIMCAHUE COJICPIKAHUSI BBITIOIHIEMBIX JICHCTBHIA C IIEIbE0 OPUEHTHPOBKH B
MPEIMETHO- MPAKTUYECKOM NESITEIbHOCTH; YMCHUS YYUTHIBATh Pa3HbIC MHCHUS i CTPEMUTHCS K KOOPMHALIMY PA3IMUHBIX TO3UIIMN B
COTPYTHUYECTBE;

(dbopMynrpoBaTh COOCTBEHHOE MHEHHUE U TIO3UIINIO, apTYMEHTUPOBATh U KOOPAHMHUPOBATH €€ C TO3UIMSAMH MapTHEPOB B COTPYTHUYECTBE MIPH
BBIPaOOTKE 00IIIETO pelieHUsI B COBMECTHOM JESATEIHHOCTH,

OCYIIIECTBISATH B3aUMHBIN KOHTPOJIb U OKAa3bIBATh B COTPYAHUUYECTBE HEOOXOIUMYIO B3aUMOTIOMOIIIb;

IJTAHUPOBATH OOIIHE CIIOCOOBI pabOTHI; OCYIIECTBIISITH KOHTPOJIb, KOPPEKIINIO, OIICHKY IEHCTBUI MapTHEPA, yMETh YOCKIaTh;

HCIOJIb30BaTh aICKBATHBIE S3BIKOBBIE CPEJICTBA AJII OTOOPaKEHUSI CBOUX YyBCTB, MBICIICH, MOTUBOB U IOTPEOHOCTE; 0TOOpaXKaTh B pedu
(omucanue, 00BACHEHUE) COJIEpPIKaHNE COBEPIIaEMbIX JEHCTBHIA, Kak B (hopMe TPOMKOM COIMATH3UPOBAHHON peun, Tak U B popMe BHYTPEHHEH peul;
pa3BUBaTh KOMMYHUKATUBHYIO KOMIETEHIIUIO, UCIIONIb3Ys CPEACTBA YCTHOU M MUChMEHHOW KOMMYHUKAIIMU TIPU paboTe ¢ TEKCTaMH YIeOHUKA U
JIOTIOTHUTEIBHON JINTEPATYPOIl, CIPABOYHBIMU TAOIUIIAMH, TIPOSBISATH TOTOBHOCTD K YBKEHUIO HHOM TOYKH 3PEHHUSI IPU OOCYKIACHUH PE3yIbTaTOB
BBITIOJTHCHHOU PaOOTHI.

IIpeomemmnoie pezynvmamat
Obyuarowuiics Hayyumcsi:

MIPUMEHSITh OCHOBHBIE METO/IbI TO3HAHUS: HAOIIOIEHUE, U3MEPEHHE, YIKCIIEPUMEHT;

OIHCHIBATH CBOMCTBA TBEPIBIX, KHUAKIX, Ta3000pa3HBIX BEIIECTB, BBIACISAS UX CYIIECTBEHHBIC MPU3HAKHY;
PacKpbIBaTh CMBICIT 3aKOHA COXPAaHEHHS MacChl BENIECTB, ATOMHO-MOJIEKYJIIPHON TEOpHH;

pa3nnyaTh XUMUYECKUE U PU3UICCKUE SBICHHS,

Ha3bIBaTh MPU3HAKHU U YCJIOBUS MPOTEKAHUS XUMUYCCKUX PEaKITHii;

coOro1aTh npaBuiia 6€30MmacHoON paboThI MPU POBEICHUN OTIBITOB;

MOJTH30BaTHCS JTA0OPATOPHBIM 00OPYAOBAHUEM H TTOCYI0H;



oJTy4aTh, COOMpaTh Ta3000pa3HbIE BEIIECTBA U PACIIO3HABATh MX; XapaKTePU30BaTh PU3MUECKUE M XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX COCAMHECHHH, POBOJIUTH OMBITHI, OTBEPKAAIOIITNE XUMUUECKHE CBOMCTBA N3YUYCHHBIX KJIACCOB HEOPTAHMYECKUX BEIIECTB;
PacCKpbIBaTh CMBICH TTOHSATHS «PACTBOP», BBIUMCIISATH MACCOBYIO JOJII0 PACTBOPEHHOTO BEIIECTBA B PaCTBOPE, TOTOBUTH PACTBOPHI C ONMPEaeIEHHOM
MacCOBOH J0Jiel PaCTBOPEHHOTO BEIIECTBA;

XapaKTepI/BOBaTb 3aBUCUMOCTH (1)I/ISI/II-IGCKI/IX CBOfICTB BCIICCTB OT THUIIA KpHCTaHHH‘IGCKOﬁ peIJ_IéTKI/I, onpenew{Tb BU XHMI/I‘ICCKOfI CBsA3HU B
HeOpFaHI/I‘-IeCKI/IX COCAUHCHUAX

paCKprBaTB OCHOBHBIC ITOJIOKCHUA TeOpI/II/I BHGKTPOHHTHHGCKOﬁ Jucconuanuu, COCTaBJIATh ypaBHeHI/IH 3JICKTpOJIPITPI‘-I€CKOI>i Jucconmmanuu KMUCIoT,
IesIo4el, coseit U peakuii HOHHOTO OOMEHa;

PacKphIBaTh CYIIHOCTh OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKITUH, ONPEACIATh OKHCIUTEIh U BOCCTAHOBUTEIb, COCTABIISATh YPaBHEHUS
OKHCJIUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKIIHIA;

Ha3bIBaTh (PaKTOPHI, BIUSIONINE HA CKOPOCTh XUMHYECKOU PEaKIIHH;

XapaKTepU30BaTh B3aUMOCBS3b MEXK/1y COCTABOM, CTPOCHHEM U CBOMCTBAMHU HEMETAJIIIOB M METAJIIOB;

HpOBOI[I/ITI) OIIBITHI 110 HOJIYLIGHI/IIO 158 I/IBy‘-IeHI/IIO XUMHUYCCKUX CBOI\/JICTB paBJII/I‘-IHI)IX BCIIICCTB,

rPaMOTHO 00paIaThCsi ¢ BEIIECTBAMH B IIOBCEIHEBHOM JKU3HH.

Oodyuarouwguiica noayyum 603MOHCHOCHb HAYUUMbCA:

BBIJIBUTATh U MPOBEPSTH SKCIEPUMEHTAIHHO TUIIOTE3bI 0 XUMUUYECKHX CBOMCTBAX BEIIECTB HA OCHOBE UX COCTaBa M CTPOEHUS, X CIIOCOOHOCTH
BCTYIaTh B XUMHUYECKHUE PEAKIINH, O XapaKTepe U MPOAYKTAX PA3TUYHBIX XUMHUYECKUX PEAKIUN;

XapaKTepU30BaTh BEILIECTBA I10 COCTaBY, CTPOCHHUIO U CBOMCTBAM, YCTaHABIMBATh IPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXAY JaHHBIMU
XapaKkTEepUCTUKAMHU BEIIECTBA;

COCTAaBJISITh MOJIEKYJISIPHBIE U TIOJIHBIE HOHHBIE YPABHEHUS MO COKPAUIEHHBIM HOHHBIM YPaBHEHHUSIM;

MIPOTHO3UPOBATH CITIOCOOHOCTH BEIIECTBA MPOSIBIISITH OKUCITUTEIBHBIC UM BOCCTAHOBHUTEIIbHBIE CBOMCTBA C YUETOM CTENIEHEH OKUCIIEHUS SJIEMEHTOB,
BXOJISIIIUX B €0 COCTAB;

BBIJIBUTATH M MIPOBEPSITH SKCIIEPUMEHTAIIBHO THIIOTE3BI O PE3YJIbTaTaX BO3JICUCTBUS Pa3IMYHBIX (DAKTOPOB HA U3MEHEHHE CKOPOCTU XUMUYECKOMN
peakuuu;

MCIIONIb30BaTh MPUOOPETEHHBIE 3HAHUS [T DKOJIOTUYECKU TPAMOTHOTO MTOBEICHHUS B OKPY KaIOIIeH cpee;

HCIOJIb30BaTh MPHUOOPETEHHBIE KITFOUEBbIE KOMIIETSHIIMH MTPH BHIMOTHEHUN TIPOEKTOB U PEIICHUH YUeOHO-UCCIIeIOBATENLCKUX 3a/1a4 [0 U3YYCHUIO
CBOMCTB, CITOCOOOB TTOJIYYSHUS ¥ PACTIO3HABAHUS BEIIIECTB;

00BEKTHUBHO OIIEHUBATh MH()OPMAIIHIO O BEHIECTBAX U XUMHUECKHX MPOIleccax;

0CO3HABaTh 3HAYCHHUE TEOPETUUECKUX 3HAHUM IO XUMHUH JIJISI IPAKTUIECKOM IeATeTLHOCTH YEJIOBEKA;

CO3/1aBaTh MOJICTIH U CXEMBI JUIS PelIeHUs] Y4eOHBIX U MO3HABATENBHBIX 33/1a4; MOHUMATh HEOOXOIUMOCTh COOMIOACHHUSI TPEITUCAHHH,

npeajiara€MbiX B MHCTPYKIUAX IO UCITOJIB30BAHUIO JICKAPCTB, CPCACTB OLITOBOM XUMHHU U ap.

®opMbI KOHTPOJIA

Dopmuposanue HKT-komnemenmnocmu odyuaroujuxcs

Y4eHHK HayIuTCs:

- HCIIOJIb30BaTh pa3Hble NMPUEMBbI MOKMcKa WHGOPMAIMK Ha MEPCOHATBHOM KOMIIBIOTEPE B 00pa30BaTEIbHOM NMPOCTPAHCTBE C UCHOJIb30BAaHHEM O0OpPYIOBaHUS
1 poBoi TabopaTopuH;

- ACTIOJTb30BAaTh Pa3IMYHBIE CITOCOOBI XpaHEHHSI  BU3yalIn3aluy HH(pOpMammu, B TOM 9ucie, B rpaguaeckoit popme



Dopmuposanue KOMnemMeHMHOCMU 8 001ACHU ORBIMHO-IKCREPUMEHMATILHOL U NPOEKMHOU 0esimeIbHOCIU

VYd4eHUK HAYYHTCS TUIAHUPOBATH U BHIMOJHATh Y4eOHOE UCCIEIOBAHUE W YYEOHBIH MPOCKT, UCTIONB3Ysl 000pYyJOBaHUE, MOJIEIH, METObI, IIPUEMBI, aJCKBaTHBIC
HCCIIeyeMOi podieme.

YyeHuk MMOJIYYUT BOSMOXHOCTb HAYYUTHCA CAMOCTOATCIIbHO 3aAyMbIBATh, IIJIAHUPOBATH U BBINIOJHATDH y‘leGHOC HCCIICO0OBaHUC, yqe6HLIﬁ n COL[Ha.]'ILHLIfI IIPOCKT I10
€CTEeCTBEHHOHAYYHOW HAIIPaBICHHOCTH.

Yuem pesynomamoe eneypounoit oeamenvnocmu

Dopmbl U NEPUOOUYHOCTD KOHMPOLA

Bxoonou konmpons TpOBOANTCS B HaYalsle y4eOHOro roja Juisi IpOBEpKU HaYaJIbHBIX 3HAHUH U YMEHHUI 00yJaromuxcs.

Texywuii KoHmpo.ib IPOBOANUTCS HA KAXKAOM 3aHATHH B (popMe meJarornaeckoro Halmro1eHusL.

Tecmosbiti KOHMPOIb OCYIIECTBISAETCS 110 OKOHYAHUU U3YUYEHHUS KaX10r0 pasena.

Ilpomesicymounaa ammecmayusi IPOBOAUTCS B KOHIE y4eOHOTrO rona B (opMe 3allUThl NMPOEKTa, MO3BOJISAET MPOBECTH aHAIU3 PE3YJbTATUBHOCTU OCBOCHUS
00y4aroIUMHKCS OCHOB OIBITHO-IKCIIEPUMEHTAILHON U IPOEKTHOM EATEIIbHOCTH JAHHOTO Kypca BHEYPOUHOH NeATEIbHOCTH « DKCIIEPUMEHTAbHAST XUMUS).

Kpumepuu oyenku pesyiemamos oceoenus npozpammsl Kypca
PaGoTa 00yuaromxcs OLEeHUBACTCS O TPEXYPOBHEBOM IIKaJe, MPEAIOoIararoniell HajIuine CIeAyIINX YPOBHEH OCBOCHHS IPOrPAaMMHOTO MaTepHalia: BEICOKHUIA,
CpeIHUM, HU3KHUH.
Bbicokuii ypoBeHb: O0yyamoOLIUiics JIEMOHCTPUPYET BBICOKYIO OTBETCTBEHHOCTh M 3aHHTEPECOBAHHOCTh B 00Pa30BaTEIbHOI JESTENBHOCTH, IMPOSBISCT
MHHULIMATHUBY, HE MIPOIYCKAET 3aHATUS 0€3 yBaXKUTEIbHON NPUYHHBI, JEMOHCTPUPYET BHICOKMN YPOBEHb 3HAHUN U KOMITETEHIIMH, BJIa/IeeT Ha BBICOKOM TBOPUYECKOM
ypOBHE IPUOOPETEHHBIMU B XO/I€ M3y4EHHUS IPOrPaMMBbl YMEHHUSIMHU U HABBIKAMH;
Cpeaumii ypoBeHb: 00y4Jaronuiicss JeMOHCTPUPYET OTBETCTBEHHOCTh M 3aHHTEPECOBAHHOCTh B 00Pa30BATENbHOM JEATENBHOCTH, HPOSIBISIET XOPOILIHI yPOBEHb
3HAHUA M KOMIICTEHIMi; WHUIIMATHBBI HE MPOSIBISET, HO CIIOCOOCH MOICPKUBATH MHUIMATOPA B MPEAIAraeéMoM MOJIe JIEATEbHOCTH, B JOCTATOYHOW CTEICHH
BIIQJICET MOJyYaEMbIMH B XO/I€ U3YUEHHs TPOrPAMMbl YMEHHSIMU U HABBIKAMU;
Hu3skuii ypoBeHb. 00yd4aromuiicsi AEMOHCTPUPYET HEJOCTATOYHYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTh B OOPa30BATENbHOI JASSTEIBHOCTH, MOCELIACT
3aHATHA OT Clly4das K ClIy4daro, IIOKa3bIBACT y,[[OBJ'ICTBOpPITCHLHBIﬁ YPOBCHb 3HAHUU U KOMHCTGHHHﬁ, B LCJIOM cirabo BJIAACCT NMOJYy4Ya€MbIMU B XOAC U3YUCHUSA
nporpaMmbl YMCHUSIMU U HaBbIKAMU.
@®opMblI pe3yJIbTATOB 0CBOEHHSI POrPaMMbl BHEYPOUHOIi 1€ TeIbHOCTH:
1. OTMeTKa ypOBHS TOCTHXEHUIT 00YyUYarOLIErocs B JINCTE MEarorHuecKoro HalIroIeHHUS;
2. 3amucH B KypHasIe yu€Ta 0 pe3yIbTaTUBHOCTH Yy4acTUsl 00YYarOLIMXCsl B MEPOIIPUATHSIX Pa3HOTO BHA U YPOBHS (AUILIOM, TpaMoTa, OJ1arolapHOCTh, APYroe);
3. 3amucu B KypHasie y4€Ta 00 y4acTUH B BBIC3IHBIX MEPOIIPUSTHSIX.
Ounenka TecToBbIX padoT.

TecTsl, cocTOAIIME U3 TATH BOIPOCOB MOXKHO MCIIONB30BaTh MOCIE U3YUYEeHUs Kax1oro Matepuaina (ypoka). Tect u3z 10—15 BonpocoB ucnons3yercs
st iepuogaeckoro KoHTpodsi. Tect nz 20—30 BompocoB HEOOXOIUMO HCIIONIB30BATh ISt UTOTOBOTO KOHTPOJIS.
ITpu oLleHMBaHUHU UCIIONB3YETCS CIEAYIOIas MIKaja: Ui TeCTa U3 MSTH BOIIPOCOB
* HET OIINOOK — OIIEHKA «5»;
* 0JIHA OIIMOKA - OIICHKA «4»;
* ZIBE OIIMOKH — OLIEHKA «3»;
* TpU OIIMOKU — OLIEHKA «2).
Jns Tecta u3 30 BONpoCoB:
* 25—730 mpaBUIbHBIX OTBETOB — OIIEHKA «5»;
* 19—24 npaBuiIbHBIX OTBETOB — OIICHKA «4»;



¢ 13—18 mpaBUIILHBIX OTBETOB — OIICHKA «3»;

* MeHbIIIe 12 TpaBUIILHBIX OTBETOB — OIIEHKA «2).

Ouenka pedepara.

Pedepar oniennBaetcs 1o cieyromuM KPUTEPUIM:

* coOmroieHue TpeOOBaHUH K €ro 0(OpMIICHHUIO;

* HEOOXOIMMOCTb U JOCTATOYHOCTH JJIS PACKPBITHS TEMBI IPUBEICHHOI B TeKCTE pedepara uHbopMaluu;

* yMeHHE 00y4aroIerocss CBO00HO U3JIaraTh OCHOBHBIC HJIEH, OTPaXXEHHBIC B pedepare;

* CIIOCOOHOCTH 00YUaIOIIErocs MOHATH CYTh 33JaBAEMBbIX YJICHAMH aTTECTAIIMOHHOW KOMUCCHH BOIIPOCOB U C(OPMYINPOBATH TOUHBIE OTBETHI HAa HUX.
Ouenka npoekra.

[IpoekT oIeHUBAETCS MO CICIYIOIIUM KPUTSPUSIM:

* cobmoieHne TpeOoBaHMIt K ero 0OPMIICHHUIO;

* HEOOXOIMMOCTh U JJOCTATOYHOCTD JJISI PACKPHITHS TEMBI IPUBEICHHOMN B TEKCTE MPOCKTa MH(POPMAIUH;

* yMeHHEe 00y4aroIerocs CBOOOHO U3araTb OCHOBHBIC H/I€U, OTPAKEHHBIE B IIPOCKTE;

* CITOCOOHOCTH 00YYAIOIMIETOCs TIOHATH CYTh 33J]JaBAEMBIX WICHAMH aTTECTAIIMOHHOW KOMUCCHH BOITPOCOB U CHOPMYIIMPOBATH TOUHBIC OTBETHI HA HUX.

Temamuka uccnedosamenbCKux U RPOEKMHIX padom ¢ ucnonvioganuem ooopyoosanus yenmpa « Touka pocmay:
W3ydenne mieno9HOCTH Pa3IYHBIX COPTOB MBLIA H MOIOIIUX CPEACTB.

WNunukaTtopHble CBOMCTBA pa3IMUHbIX pacTeHUi 1 1IBETOB (C onpenenenueM pH pacTBopos).
Omnpenenenue kauecTBa XJieOONEKapHOM MyKH U XJyeba.

Omnpenenenne KauecTBa KUCIOMOJIOYHBIX TPOTYKTOB.

Omnpenenenue 3aBUCUMOCTH U3MeHeHUs pH 11€bHOT0 U MacTepU30BaHHOTO MOJIOKA OT CPOKOB XpaHEHHUS.
N3yuenne 3 peKTUBHOCTH Pa3IMUHBIX COJIEBBIX IPEIIOK.

KoHcTpyHnpoBaHue «XUMHUYECKUX IPETOK», OCHOBAHHBIX HA XMMUYECKUX PEaKIIHSIX.

CuHTE3 «MajlaXuTa» B Pa3IMIHBIX yCIOBHUSX.

N3yueHne Koppo3nu kejie3a B pa3InyHbIX YCIOBUSAX.

0. BnmsiHue cBeTa M KUCIOPOAA Ha CKOPOCTh PA3JIoKEHHsI PACTBOPA HOIU/IA KAJIHSL.

11. Ompenenenune kauecTBa BOJIONPOBOIHOM BOJIBI.

12. XKécrtkoctb Bosbl. CIOCOOBI OnpeenieH st KECTKOCTH BOJIBI.

13. bymaxnas xpomatorpadus. XpomaTtorpapuueckoe pasiesieHiue BEIIeCTB.

14. XpycranbpHOe cTeKII0. MOKHO JIM UCTIONB30BATh JUTSI XpAaHESHUST ITUTITH?

RO ~NoOT~wNE



1. COAEPKAHUE YYEFHOI'O KYPCA
XHUMMUS 9 kaacc 6a30Bblii ypoBeHb (70 4acoB, Mo MUIAaHUPOBAHUIO — 68 )
Brenenne B kypc «IKcnepuMeHTAIbHAsSI XUMHUSI-9» (2 1)
Beoonuwiti uncmpyxmaoic no Th. Xumusi — HayKa dKCIIEpUMEHTaIbHASI.
Hemoncmpayuonnutii 3kcnepumenm Ne 1. O3nakomnenue c 1abopamopHuwvim 060py0osanuem; npuémol 6e30naAcHoil padomosl ¢ HUM.
BxoaHoe TecTpoBaHUE [0 TEOPETUYECKUM U MPAKTHYECKUM 3HaHUAM 32 8 Kitacc

Pa3znes 1. MHoroo0pa3ue XuMH4YeCKHUX PeaKkuil B IKCIIEPUMEHTAIbHON Xxumuu (154)

Tema 1. Xumuueckne peakuun (6 1)

Ilpakmuueckana paooma Ne 1 «llpaseuna mexnuxku 6e3onacHocmu npu padome c nadbopamopHuvim ooopyoosanuem. Ilpasuna nonvzoeanusn
HazpesameabHbIMU YCMPOUCMEAMU»

OBP B 3kcriepUMeHTaIbHONW XUMUHU

Jlabopamopnuwiii onveim Ne | «VI3ydeHne peakiuu B3auMOJIeHCTBUS CylIb(pHTa HATPHS C TIEPOKCUIOM BOJIOPOIAY

TemnoBoii 3¢ ekt xumuueckux peakiuii. [lonstue 00 7K30- U YHAOTEPMUYECKUX PEAKILIUAX.

Jemoncmpayuonnwiii onvim Ne 2 [IpumMepsl 5K30- U SHIOTEPMHUUECKUX PEAKIIH.

Jlemoncmpayuonnwiii onvim Ne 3 «TeruoBoii 3¢ (peKT pacTBOpEHHUS BEIIECTB B BOJICH

CKOpOCTh XUMHUYECKUX PEaKIUi

Lemoncmpayuonnviii onoim Ne 4 B3zaumonelcTBUEe IIMHKA C COJNSHOM W YKCYCHOM KHCIOTamMH. B3aummoaeicTBHE IpaHyJIMpPOBAaHHOTO LMHKA U
IIMHKOBOW TBUIA C COJSTHOM KuciioToi. B3aumopeiictBue oxcuma meau(ll) ¢ cepHOi KHCIIOTOM pa3HOW KOHIIEHTPAIMK TPU Pa3HBIX TeMIlepaTypax.
Jlabopamopmuwiii onvim Ne 2 «I3menenne pH B X0/1e OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIUID)

Ilpakmuueckan padoma Ne2. H3yuenue enuanus ycinoguil npogeoeHus XumMu4ueckou peakyuu Ha eé cKopocmbs.

Jlabopamopmuwiii onvim Ne 3 «CpaBHUTENbHAS XapaKTEPUCTHKA BOCCTAHOBUTENIBHOM CIIOCOOHOCTH METAIIJIOBY

ITonroroska k T 1A

Tema 2. DnexkTpoaurndeckas auccouuanus (9 4)

DNEeKTpOoNUTHYECKas TUCCOLMALINS — IJIaBHOE YCIOBUE MPOTEKAHUS PEAKIIMI B paCTBOPAX.

Lemoncmpayuonnwviii onvim Ne4 VicnipiTaHue pacCTBOPOB BEILIECTB HA 2JEKTPUUECKYIO MPOBOJUMOCTb. J[BUKEHHE HOHOB B IEKTPUYECKOM IIOJIE.
Llemoncmpayuonnwiil onvim Ne5 « neKTPOIUTHI U HEIJIEKTPOIUTHI)

DJIEKTPOJIMTUYECKAS] TUCCOIMALIHS KUCIIOT, IIEJI0YEN U COJIEH.

Jlabopamopmuwiii onvim Ne4. I3meHeHne OKpaCKu WHIUKATOPOB B PA3IMYHBIX CPEJax.

CunbHbIe U cla0ble TIEKTPOIUTHIL.

Jlabopamopnwiii onvim Ne 5. «CuibHble U cnadble 3IEKTPONUThy OmnpeesieHne KUCIOTHOCTU-OCHOBHOCTH CPE/bl MOJyYEHHBIX PACTBOPOB C MOMOIIBIO
WHJMKATOpa U 1aTYuKa 3JIEKTPONPOBOJHOCTH

Jlabopamopmuwiii onvim Ne 6 «3aBUCUMOCTBH 3JIEKTPO-TIPOBOTHOCTH PACTBOPOB CHIIBHBIX 3JIEKTPOJMTOB OT KOHIIEHTPAIIUH HOHOBY

Peakuuu nonnoro ooMeHa.

Jlabopamopmnuwiii oneim Ne 7 «BzaumoeiicTBre THAPOKCHIA OapHst ¢ CEpHON KUCIOTOI»

Peaxiuu norsoro ooMeHa.

Jlabopamopnuwiii oneim Ne 8 Peakiiin oOMeHa MKy pacTBOPaMH 3JIEKTPOJIUTOB.

Jlabopamopnwiii onvim Ne 9 «O6pa3zoBaHue COJIei aMMOHUS U U3YYCHUE UX CBOHWCTBY



Ilpakmuueckas pavoma Ne3. «Onpeoenenue KOHUEHMPAYUU coaU RO INEKMPONRPOBOOHOCHU PACMEOPA)

I'maponus coneil.

[Moaroroska k TMA

Ilpakmuueckas paboma Ned. Peurenue IKcnepumenmanbHvlx 3a0a4 no meme «Inekmpoaumuueckasn ouccoyuauua». Th
TecToBBI KOHTPOJIL 10 pa3aeny « MHOroo0pa3ue XMMUYECKUX PEAKUMH B IKCIIEPUMEHTAJIBLHOM XUMHM»

Pa3nen 2. [IpakTHKYM MO M3y4YeHHIO CBOHCTB MPOCTHIX BElIECTB: HEMETA/JIOB H METAJLI0B, UX coenHeHui (394)
Tema 3. CBoiicTBa rajoreHos (5 4)

["anorensl: pu3nyYecKre 1 XUMUYECKHE CBOMCTBA

Jlemoncmpayuonnsiii onvim Ne6 ®u3znueckue CBONCTBA TaJIOTCHOB.

Jlabopamopmnwiii onvim Nel() PacriosHaBaHWE COJITHOW KHCIIOTHI, XJIOPUIOB, OPOMHJIOB, HOAUIOB U HOa.
Xmop. CBoiicTBa U NPUMEHEHHUE XJIOpa

Lemoncmpayuonnwiii onoim Ne 7 «3ydenne GU3nUecKUX U XUMUUYECKUX CBOMCTB XJIOPa»
Jlabopamopmuwiii onvim Nel I. OTOenuBarImye CBOMCTBA XJI0pa

CoennHeHus raqoreHoB. XJI0pOBOIOPOI.

Lemoncmpayuonnwiii onvtm Ne§ TlonydeHue XJ10poBo0poJa U paCTBOPEHHUE €TO B BOJE.
Jlabopamopmuwiii onvim Nel2. B3auMHOE BBITECHEHHE rajIOTEHOB U3 PACTBOPOB MX COJICH
Jlabopamopuwiii onvim Nel3. Pacrio3zHaBaHU€ COJSHOM KUCIOTHI M XJIOPHI0B, OPOMUI0OB, HOAUIOB
Ilpakmuueckasa paooma Ne 5. «Onpedenenue cooeprcanus Xa0puo-uoHo8 6 NUMbegoil 600e)
[Toaroroska k TNA

Tema 4. CBoiicTBa KucJiopoaa u cepsi (7 1)
Kucnopox: nonyvyeHne 1 XuMHUECKUE CBOMCTBA.
Hemoncmpayuonnwiti oneim Ne 9. «IlonydeHne u codrpaHue KUCI0poia B 1a00paToOpyu U 3all0JTHEHUE UM Ta30MeTpay
Jlabopamopmusiii onvim Nel4. «['opeHue cepbl Ha BO3IyX€ U B KUCJIOPOJIE»
Jlabopamopnuwiii oneim Nel5. «'openue xenesa, MeJlu, MarHus Ha BO3JyXe U B KUCIIOPOJIE»
Cepa. XvMHYeCcKue CBOMCTBA CEPBHI.
Hemoncmpayuonnwiti onvim Nel() . AnnotponHbsie MoaupuKauy cepbl. O3HaKOMIIEHHE ¢ 00pa3liaMu cepbl U €€ MPUPOIHBIX COSANHEHUH.
CoennHeHUs cepbl: CEpOBOJIOPO, CEpOBOIOpOAHAs KucioTa. Cynbpuabl.
Hemoncmpayuonnuwiti onvim Nel 1 O6paziibl IPUPOJHBIX CYIb(GHUI0B U CYIb(HATOB.
Jlabopamopmuwiii onvim Nel6. KauecTBeHHBIC PEaKIUU Ha CyJIb(PUA-HOHBI B PACTBOPE.
Jlemoncmpayuonnwiii onotm Nel2 «IlomyueHnue cepoBoOpoa U U3YUEHHE €r0 CBOMCTBY.
Jlabopamopnuwiii oneim Nel7 «Cuntes cepoBojopoa. KauecTBeHHbIE peaKIlui Ha CEPOBOAOPO/ U CYIIb(OUIBI»
Coenunenus cepsl: okcua cepsl (IV), cepHucTas KUCIoTa U €€ COJIH.
Jlabopamopmuwiii onvim Nel8 KauecTBeHHBIC peakliiK Ha CYJIb(UT- HOHBI B PaCTBODPE.
Jlemoncmpayuonnwiii onvim Ne 13. «I3ydeHre cBOMCTB CEPHUCTOTO Ta3a U CEPHUCTON KUCIOThDY
Coenunenus cepsl: okcun cepsl (VI), cepHast KUCIIOTa U €€ COJH.
Jlabopamopmnwiit onvim Nel9 KaduecTBeHHBIC peaKIK Ha CYJIb(paT-uOHBI B PACTBOPE.
CBolicTBa CEpHON KUCIIOTHI.
Jlabopamopmuwiii onvim Ne2() I3ydeHue CBONCTB CEPHOM KUCTOTHI
[Toaroroska k THA



Tema 5. CoiicTBa a3ora u ¢ocdopa (9 4)

A30T: pu3HYECKUE U XUMUYECKUE CBOMCTBA. AMMHMAK.

Jlemoncmpayuonnsiii onvim Nel4 Th IlonnyyeHue aMmuaka U €ro pacCTBOPEHHE B BOJIE.

Jlabopamopmuwiii onvim Ne 21 «OCHOBHBIE CBOMCTBA aMMHUAKa)»

Ilpakxmuueckas paboma Ne 6. «Ilonyuenue ammuaka, uzyuenue €20 c60iUcCmey.

Conu aMMOHUSL.

Jlabopamopnwiii onvim No22

BsauMoeiicTBuE cojiel aMMOHMUS CO IIETI0OYaMU

A30THas KucCjIoTa.

Hemoncmpayuonnvie onvimot NeNel5-17: «[lonyuenue okcuaa azora (IV) u uzydenwue ero cBoiict»; «Oxucinenue okcuaa azota (I1) 10 okcuaa azora (IV)»;
«BzaumoseiictBue okcuaa azora (IV) ¢ Bomoit 1 KHCI0pO10M, MOTYUIEHHE a30THON KUCIOThI»

Jlabopamopmuwiii onvim Ne 23. VI3ydueHue CBOMCTB a30THOM KHCIOTHI

Ilpaxkmuueckasn paboma Ne [. «Onpedenenue Humpam-uorHo6 6 RUMAmMeIbHOM PACMEOPE)

Conm a30THOM KUCIIOTHI — HUTPATHI.

Hemoncmpayuonnwiii oneim Nel8 OOpa3ipl IPUPOJHBIX HUTPATOB U (ochaTos.

Jlabopamopmuuwiii onvim Ne24 O3HaKoOMIIeHHE C a30THBIMU U (pochopHbIME yaoOpeHusiMu. Pacrio3HaBaHue a30THBIX yIO0OpEHUH.
Jlabopamopmuwiii onvim Ne 25 «OnipeienieHue aMMAAYHON CEIUTPBI 1 MOYCBUHBDY

®dochop. Coemunenus hochopa: okcuna pochopa (V), oprodochopras kuciaora u ee conu. DochopHbie yroOpeHHst
Hemoncmpayuonnwiti onvim Nel9 O6pasubl kpacHoro pocdopa, okcraa dpocdopa (V), mpupoansix Gpochatos.
Jlabopamopuwiii onvim Ne26 «I'openue cepbl 1 pocdopa Ha BO3IYXE U B KUCIOPOIEH»

Jlabopamopmuwiii onvim Ne27 O3HaKOMIIEHUE C a30THBIMH U (DOCHOPHBIMU yIOOPEHUSIMHU.

[Toaroroska k TNA

Tema 6. CBoiicTBa yriepoaa u kpemaus (7 1)
VYraepon, ¢usudeckue cBoiicTBa. AJUIOTponus yriepoja: anMas, rpapur, kapouH, QpymniaepeHsl. XUMHUUECKHUE CBOWCTBA YIJIEpOAaA.
Hemoncmpayuonnuwiti oneim Ne2() Monenu KpUCTaJUIMYECKUX PEIIETOK aiaMmasza M rpadura.
Oxcupl yriaepoaa. YTrapHbIi U YIJIEKUCIBINA ra3bl. YTOJIbHAS KHCIIOTa, KapOOHATHI
Hemoncmpayuonnwiti onvim Ne2 1 O6pa3ipl NPUPOTHBIX KAPOOHATOB M CHUIIMKATOB.
Jlabopamopmnwiii onvim Ne28 KauecTBeHHass peakids Ha YTJIEKHUCIBINA ras.
Jlabopamopnuwiii oneim Ne29. KauecTBeHHast peakiys Ha KapOOHAT-HOH.
JlaGopatopasiii onbIT Ne 30 «B3aumoseiicTBre U3BECTKOBOM BOJIBI C YTIEKUCIBIM Ta30M»
Ipakmuueckan paboma Ne8. «Ilonyuenue oxcuoa yenepooa (1V) u uzyuenue e2o ceoiicms. Pacnosnasanue kapoonamoey.
Kpemnwnii u ero coennHeHus.
Hemoncmpayuonnwiti onvim Ne22 O0pa3ibl IPUPOIHBIX KapOOHATOB U CHITUKATOB.
Jlabopamopmuswiii (3anumamenvusiit) onvim Ne 31 «BeipanuBanrue BOJOPOCIIECH B CHIIMKATHOM KJIEE)
ITonroroBka k 'MA
KonTposbHoe TecTupoBanue no noapasaeiy «lIpakTukym no u3y4eHuo cBOiCTB MPOCTHIX BellleCTB HEMETAJJIOB UX COeIMHEHUID)

Tema 7. O01mue 1 MHAMBUAYAJIbHBIE CBOiicTBA MeTa/L10B (11 4)



OO6mue ¢gu3nyeckue U XUMHUYECKHE CBOMCTBA METAIOB:  PEAKIMH C HEMEeTalllaMH, KUCIOTaMH, coyisiMi. BoccTaHoBUTEIbHBIE CBOMCTBA METAILIIOB.
DNEKTPOXUMHUYECKUN Psii HAPSKEHUN METAILIOB.

Jlabopamopuwiti onvim Ne32. B3amMojeicTBHe METalIOB C pacTBopamu colieil. BzauMoaelicTBre MeTaioB (Marausi, IMH KA, KeJe3a, MEH) C
pacTBOpaMH KUCIOT

Jemoncmpayuonnwiii onoim Ne23. VI3ydenue oOpas3ioB METaIOB.

[{enounsie metamibl. CoeAMHEHUS HICIIOYHBIX METAJIOB

Jlemoncmpayuonnsiii onvim Ne24 BzaumoaecTBUE MICTIOYHBIX METAJLUIOB C BOJOM.

CBoiicTBa 11E€JI0YHO3EMENIbHBIX METANIOB U UX COCTUHEHUH.

Jlemoncmpayuonnwiii onvim Ne25 BzaumoieicTBUE MIETOYHO3EMEIbHBIX METAJNIOB C BOJIOM.

OO0pa3upl BAKHSUIITUX MIPUPOJTHBIX COSAMHEHUN MarHusl, KaJIbIIHS.

CBoiicTBa coeqUHEHNN KaJIbIUA. JKECTKOCTh BOIBI

Jlabopamopmuwiii onvim Ne33. O3HaKOMJIEHHE CO CBOMCTBAMHU M MPEBPALEHUSIMH KapOOHATOB M THUIAPOKapOOHATOB.
Jlabopamopnwiii onvim Ne34. Y cTpaHEHHE )KECTKOCTH BOJIbI B IOMAIITHUX YCITOBUAX

CaoiicTBa amOMUHUS

Jlemoncmpayuonnwiii onvim Ne26. BzaumoneicTBue alFOMUHUS ¢ BOJ 0. OOpa3iibl BaKHEHIITUX MPUPOIHBIX COSTMHCHUM aTFOMUHUS
AMQOTEpHOCTh OKCHIA M THUIPOKCHAA ATIOMHUHHUS.

Jlabopamopmuwiii onvim Ne35. [lonydeHne ruIpOKCHIa ATFOMUHUS U B3aUMOJICHCTBUE €0 C KUCIOTAMH U HIEI0YaMHU.

Keneso.

Lemoncmpayuonnwiii oneim Ne27. O0pa3usl pya xkene3a. C:kuranue sxeie3a B KUCIOPOAE M XJIOpe.

Jlabopamopmuwiii onvim Ne 36. «OKUCICHHE KeJie3a BO BIIAYKHOM BO3TyXE»

CBolicTBa COCTMHEHU JKele3a: OKCHIOB, THAPOKCHIOB U coseid sxene3a(1l u I11).

Jlabopamopnwiii oneim Ne37 Tonyuenne ruapokcuos xene3a(Il) u (111) u B3anMoeiicTBre X ¢ KUCIIOTaMU H IIET0YaMHU.
IpakTuyeckasi pa6ora Ne9. Pemenne sKkcriepuMeHTaIbHBIX 3a1ad 1o Teme «OO0IIue U MHIUBHUIyaIbHbIE CBONCTBA METAIIIOBY.
Ilooecomoska k 'HA

KounTtpoJabHoe TecTupoBanue 1o nojpazaeny «I[IpakTukym no u3y4yeHuro CBOMCTB MPOCTHIX BELUIECTB METAINIOB MX COEAMHEHUN»

Pazgen 3. OCHOBBI ONIBITHO-IKCIIEPUMEHTAJIbHOI M NPOEKTHOM AesTeJbHOCTH (124)

TexHuka 6€30MaCHOCTH MPU BHIMOTHEHUN CAMOCTOSTENILHBIX OMBITOB U AKCIIEPHUMEHTOB B JJOMAIIHUX YCIOBHSIX U C HCIIOJIb30BAaHUEM 000PYI0BaHU S
XUMHUYECKOH 1abopaTopum.

IIpakTuyeckas padora Ne§. OOpaiieHre co CTEKIOM (cTUOaHNE CTEKISTHHON TPYOKH, M3TOTOBJICHUE: MUMETKH; KAMUIUIIPOB; MPOCTEHIINX Y3IIOB;
MPOCTEHIINX TPUOOPOB)

XUMHYECKUN aHAIIN3: KAYE€CTBEHHBIN U KOJTUYECTBEHHBIN

TeopeTnyueckne OCHOBBI OMBITHO-3KCIIEPUMEHTAIBLHON U MPOEKTHOM €SI TETbHOCTH.

Br16op Temsl npoekTa. [InanupoBanue 1eaTe1bHOCTH.

[Toarororka mpoekra. Co0p nHpOpMaIIUK IO TaHHOM TeMe. MoieTupoBaHe MPOSKTHOM NEITEIbHOCTH.

BrimonHeHne y4e0HbIX TPOEKTOB, OMBITHO-KCIEPUMEHTAIBHBIX PadoT.

IpakTuyeckne padoThl Ne§-12 1o TemaM TPOEKTOB yUaITUXCs

[ToaroroBka yueOHBIX IPOEKTOB K 3aLIUTE

IIpomeskyTOoUHAs aTTECTANUA. 3AIIATA IPOEKTOB

[ToaroroBka k 'MA, BIIP: pemienne npakTUKO OpUEHTUPOBAHHBIX 3a/IaHUI



ITonroroBka k 'MA, BIIP: pemieHre npakTUKO OPUEHTUPOBAHHBIX 3aJaHUM
O06o00u1ieHne, cucTeMaTH3aMs U KOPPEKLUSA 3HAHUH ydaIuxcs 3a Kype « DKCIepuMeHTaIbHas XUMuUs», 8 Kiacc.
TecTOBBI KOHTPOJIb.



3. KAIEHAAPHO-TEMATHUYECKOE IIJIAHUPOBAHUE
BHEYPOYHOI JeTeJIbHOCTH «JKCIIepUMEeHTATIbHASA XUMHS -9» - 9 ki1acc (68 yacos)
€ YKa3aHMeM HMCII0/Ib30BaHus 000pyAoBaHus LM (POBOii 1aGopaTopuu
«Touka pocra»

Ne o/ Tema ypoka Ilinanupyembie pe3yabTaThl Koa-Bo Jara |Uudopmanu| Hcnonb3zoBanue
Tpeamernnie YV JluanocTHbIE MeranpeaMeTHbIe 1acos OHHas oGopynosanus
yyz[ yyz[ nmoaaepiKka «Touka pocTta»
Y4eOHHK
Pyozumuc
TI'E.,
Denvoman
@.I". Xumus:
9 K
BeeneHue B Kypc «IKcIepuMeHTAIbHAs XuMusi-9» (2 1)

1. Beoouwtit uncmpyxkmasic no Th | Jlars nonsitie o npeamere | 1.Morusarus K.YV, 1 TexHuka
XuMust — Hayka | xumud.  CopMHpOBATh | HayYCHHs 1.Paspemenue 6e30MacHOCTH B
3KCIICpUMCHTAJIbHAs. NEPBOHAYAIIbHBIC NpeaAMCTY XUMUA }(()H(ban(Ta KaOWHETe XUMHUH

MpeICTaBICHHUS: 2.Pa3BuBath 2.YupasneHue ueHTpa «Touka
ﬂeMOHC'mpaquHHbllvl onovim a) O BCHICCTBC, a TAKXC O YYBCTBO MOBEACHUEM MMapTHEPA Pocray.
Nol. INPOCTBIX WM CJIOXKHBIX | TOPIOCTH 3a ILYVY. 3HaKOMCTBO C
O3nakomnenue ¢ BEILIECTBAX; poccuiickyio 1. @opmupoBanne 000pyIOBaHUEM.
nabopamopuvim 0) HayaTh (OPMHPOBATH | XHMHYCCKYIO NIO3HABATENILHOM LENN
0bopyoosanuem; npuémol YMCHHE XapaKTepu30BaTh | HayKy e CuMBOJIBI
0e3onacHoii padbomasl ¢ HUM. BEIECTBA, MCTONB3ys Juid | 3.HpascTBeHHO- XMMHUYECKHX
3TOro  MXx  (U3MYECKHE | ITHYECKOE 3JIEMEHTOB
CBOICTBA. OIICHUBAHHE e XuMHUUYECKUE
(hopmybr
TepMuHBI
e  Anamu3 u
CHHTE3
P.YYA.
1.Ilenenonaranue u
IUIAHUPOBAHUE.

2. BxoaHoe TecTupoBanue no 1
TEOPETHUYCCKUM U
NPaKTUI€CKUM 3HAHUAM 3a 8
KJ1accC

Pa3znen 1. MHoroo0pa3ue XuMHUYEeCKUX peaKkIUii B IKCIePUMEHTAJbHOI Xxumum (154)
Tema 1. Xumuueckue peaxyuu (6 u)

3. | IIpakmuueckas paboma Ne 1 VY MeHue Nob30BaThCA PasBuBate PerynsituBHbIE: JlaTauk
«IIpasuna mexnuxu HarpeBaTeIbHBIMA YMEHHUS OcCymecTBISIOT TeMIIEpaTyphI
0e3onacnocmu npu pabome c npubopamu OLICHHBATh IIOIIArOBBIH KOHTPOJIb (TepMonap-
1adopamopHbvim CUTYaIHIO U TI0 pe3yJIbTaTy E p
ooopyoosanuem. Ilpaguna OTIEPATHBHO To3HaBaTebHbIE: HbIH),
nojb306anuA OpYHHUMATh Crposrt peyeBoe CIIMPTOBKa
HacpesamelbHbIMU pelienue, BBICKA3bIBAHKE B YCTHOU




ycempoiicmeamu», Th HAXOIWTh Y IMCEMEHHOM (opme
a/IcKBaTHBIE KomMmyHnKkaTuBHBIE:
CrocoOBbI YYUTHIBAIOT pa3HbIC
B3aUMOJICHCTBHA ~ MHEHHS U CTPEMSTCS K
c KOOPJMHAIINU
OJHOKJIACCHUKAM  Pa3IMYHBIX MTO3UIIUH B
U BO BpeMs COTPYAHUYECTBE
MPOBEJCHUS
MIPaKTHYECKOMN
paboTsI.
OBP B 3KCHepI/IMeHTaJ'ILHOI7[ 3HaTh onpeneneHus DopMHUpOBATH IlosnaBarenbHbIe: §1, Hatank
XM OKUCJIUTEIBHO- 5 MOTHBALMIO K BBIOUPAIOT OCHOBAHUS U TCMHCpaTYBH
. BOCCTAHOBUTCJIBHOUN 1eJeHanpaBIcH- KpUTEpUH JJIs1 IJIAaTUHOBBIN
Jlabopamopnuwuii onvim Ne 1 PEaKLUH, OKUCIUTES, HO P K1accupuKaIiy
«H3y'feuue peakyuu e3au- BOCCTaHOBHTENSA. YMETh NO3HABATENbHON  PEaKIHil
Mooeliicmeus cynbhuma HAMPUA ¢ | ypaBHUBATH JEATETPHOCTH, 1Ipe06pPa3OBHIBATE
nepoxcudom ooopooar Th OKHCJIMTENbHO- OCO3HAHHOE, UH(OPMAIIUIO U3 OJHOTO
BOCCTaHOBUTEJIbHBIE VBaKATENBHOE M BUJA B APYTOii 1
peaKiuy, pasbiCHITH n0oOpoKenaTebH  BHIOMpATD 1J1st ceOst
MPOLIECCHl OKUCIICHHS U oc oTHOmeHHE  YIOGHYIO hopMy
BOCCTAaHOBJICHUS,
NPUBOINTH TPUMEPHI K Apyromy Qukcarm
OKHCJINTEIHHO- HCNIOBCKY, €ro HpCACTABICHIA
BOCCTaHOBHUTEJIFHBIX MHCHMIO, MHpOpMaLUK
F— MHpOBO33peHuio. PeryJsiruBHbie:
BBIJIBUTAIOT BEPCUH
permeHus mpoobIeMsl,
OCO3HaBATb KOHEYHBII
pe3ynbTar
KoMMyHuKaTHBHBIE:
OTCTauBAaTh CBOIO TOUKY
3peHusl, IPUBOANTD
apryMeHTBbI,
MOATBEPXKIast X
(dakxTamu
paznuyarth B yCTHOU
peun MHEHue,
JIOKa3aTeJbCTBa,
THIIOTE3bI, TEOPUU
TerutoBoii B(I)(I)CKT XUMHAUECKUX 3HaTh dopMupoBaTh PerynsituBHbIe: §2 Haruuk
peaKHI/H\/’I. IToustre 00 AK30- U KHaCCI/I(i)I/IKaHI/IOHHLII/I LIEJIOCTHOE BBIJBUTAIOT BEPCUU TeMrIepaTypj)I
SHIOTEPMUYECKAX PEAKLHSIX. MpHU3HaK MHPOBO33pCHHUE, pemenus HpO6J‘IeMBI,“ IIATUHOBBIN
_ TEPMOXUMHYECKUX COOTBETCTBYIOL]  OCO3HAaBaTh KOHEUHBII
HAemoncmpayuonnsuii onvim Ne 2 peakuuii. [Tonumath ee pesyJbTar
Llpusepvl 9K30- U SHOOMEPMUUECKUX | payepye TEPMHHOB: coBpemennomy  Ilo3maBaTeabHbBIE:
pearyuu. TETIOBOH 3P deKT YPOBHIO BBIOUPAKOT OCHOBAHUS U
Aemoncmpayuonnsiii onvim Ne 3 XUMHYECKON PEaKIuHy, pasBHTHS KPUTEPHH JIIIsS
«Tennosoii sghghexm pacmeopenusn | repmoxummueckoe HayKH. K1accuduKanuu
eeuiecme ¢ 600e» YpaBHEHHE pPEaKIHu, SK30- peakuuii
U DHAOTEPMHUYECKHE peoOpa3OBEIBATH




peakuuu. YMeTb

nH(OpPMALUIO U3 OHOTO

3aIMChIBATD BUJA B IPYroH U
TEPMOXUMHUYIECKHE BBIOMpATH 151 ceOs
YpaBHEHHS PEakui 1 ynobHyto Gopmy
BBIYHCIIATh KOJIHMYECTBO buxcayn
TETUIOTHI 110 MPEACTABICHUS
TEPMOXUMHYECKOMY nHpopmanuu
YPaBHEHHIO PEAKIHUH.
CKOpOCTh XUMHYECKHX PEaKI|ii | 3HaTh ompeneneHue 3 DopMupoBaTH PeryasiruBnbie: §3 Hatuuk pH
Jemoncmpayuonnwiii onvim Ne 4 CKOPOCTH XMMUECKOH MOTHBAIHIO K CaMOCTOSTEIILHO
Bsaumodeiicmeue yunKa ¢ corsHoii u peakuyu u eé _ | nemenanpapnent 00HApYXHBAIOT U
VKCYCHOIL Kucomamil. 3aBHCHMOCTh OT YCIIOBHH | ol ) (bopMyITHPYIOT
Bsaumooeticmeue 2panyiupo6anHozo NPOTCKAHHS pCaKItHH. nosHapatenbHol - 1Ipodnemy.
YUHKG 1 YUHKOBOT NBLTIL C CONSHOIL [TonnMaTh 3HaueHHE JIeSITeIbHOCTH, ITo3naBarenbHbIe:
xucnomotl. Bzaumooeticmeue oxcuda TCPMHUHOB «KaTaliu3aTop», OCO3HaHHOC, BBIABJIAIOT MIPUYHHBI 1
meou(ll) ¢ cepnoii kucromoii pasnot «HHTHOUTOPY, YBOXHUTEIPHOC U CHCACTBHA SBICHUM,
KOHYEHmpayuu npu pasusix «pepMeHTBI». noOposkenartenbH — CTPOST JIOTHYECKHUE
memnepamypax. Y pacCyxIcHu,
Jlabopamopnotii onvim No 2 z‘;il‘{;;g:‘gafm
«Hsmenenue pH ¢ xooe CJIC/ICTBEHHBIE CBSI3U
OKUCIUMEIbHO-60CCMAHO- KoMMyHHKATHBHBIE:
eumenvnvix peakyuiy Th YUYHUTBIBAIOT Pa3HbIC
MHEHUSI M CTPEMSTCS K
KOOPJMHAINU
Pa3IMYHbIX MO3UINH B
COTPYJIHHYECTBE,
bopMyIHpYOT
COOCTBEHHOE MHEHHE U
TIO3UIHIO
Hpakm uyeckas paﬁoma No2. YMeTh onpeaendrb, Kak PazBuBath PerynsituBHble: Haruuk
Hsyuenue enuanus yciosuii MU3MEHUTCSI CKOPOCTh yMEHHUS OCYHICCTBJ}HIOT HaIpsoKeHUs
o« pCaKuu 1oJ BIIMAHUEM OLICHUBATH TIOIIaroBbIM KOHTPOJIb
NpOGEOCHU XUMULECKOU pa3nuYIHBIX (HaKTOPOB CUTYAILMIO H 10 PE3yJIbTaTy
peaxuyuu na eé ckopocmos. Th OTIEPATHBHO To3naBaTeIbHbIE:
NPUHUMATH CTpOS[T peUEBOC
peuienue, BBICKA3bIBaHNE B YCTHOU
HAaXOIWTh Y TUCbMEHHOU (hopMme
a/IeKBaTHBIE KoMMyHHUKaTHBHBIE:
CHocoO0BI YYHUTHIBAIOT pa3HbIE
B3aUMOJICHCTBHSL ~ MHEHHS U CTPEMSITCS K
c KOOPJWHAINU
OJTHOKJIACCHUKAM  Pa3JIMYHBIX MO3UIIUH B
U BO BpeMs COTpYTHUYECTBE
MPOBEJCHUS
MPaKTUIECKOU
paboTHI.
Jlabopamopmnutii onvtm Ne 3 1.3akpernieHre 3HaHUH 1 1. Ymenue K.YY/.
«Cpasnumenvnan xapaxme- MPaKTHIECKUX, PACUCTHBIX | OPUEHTHPOBATHC  YMEHHE




PUCMUKA 60CCMAHOGUMeTbHOU
cnocoonocmu memannoe» Th

ITonroroska xk TMA

HaBBIKOB y4-C3l.
2.YMeHue peniath
TUTIOBBIC IPUMEPHI
KOHTPOJIBHO-
HU3MEPHUTENBbHBIX

MaTepuaioB

ST Ha IIOHUMaHHE
MIPUYHH yCIexa B

yueOHOM
JEATEIBHOCTH

CaMOCTOSITEILHO
OpTaHHU30BHIBATh
yaeOHOe
B3aMMOJCHCTBHE B
rpyre

ILYVYI.

YMmenue:

* OCYIIECTBIIATH AHAJIH3
00BEKTOB C BBIACIEHUEM
CYIIECTBEHHBIX U
HEeCYIIECTBEHHBIX
TIPU3HAKOB;

* OCYIIECTBIIATH CHHTE3
KaK COCTaBJICHUE 1I€JIOT0
U3 YacTel.

P.YVII.

YMmenus:
1.OcyecTBasATh
HTOTOBBIN U ITONIArOBEIN
KOHTPOIIb 110
pe3ynbTary;

2. AnexBaTHO
BOCTIPHHUAMATD OLICHKY
YUUTETIS;

3. Pasnuyars crocod u
pe3yJbTat AeiCcTBUS

Tema 2. Inexmponumuueckasn ouccouuayus (9 u)

9. | DIEeKTpOIUTHYECKAS 3HaTh ONpeeIcHus DopMHpOBATH PeryasiTuBHBIE: CTaBAT §6 JaTuuk snekTpo-
JIUCCOIMAIINS — TTABHOE YCIIOBUE HOHSATHI <«QIIEKTPOIUTY, OTBETCTBEHHOE yueOHyI0 3a1auy, IIPOBOJAHOCTH
IPOTEKAHUS PEaKIHil B «HEDJIEKTPOJIUTY, OTHOULICHHE K OIIPEACIIIOT

«QIIEKTPOJIUTHUECKAS YUEHHIO, IIOCJIEJOBATEIBLHOCTD
pacTBOpax. jJucconuanusy. Y MeThb TOTOBHOCTb U IIPOMEXKYTOUHBIX LENeH
Jlemoncmpayuounstit onvim Ned WITIOCTPHPOBATE CIOCOGHOCTE K C YYETOM KOHKPETHOTO
Hcnvimanue pacmeopos eeujecms na IpUMEpaMU U3YYCHHBIE CaMOPa3BUTHIO pe3yJbTaTa, COCTaBIISIIOT
ONEKMPUUECKYIO NPOEOOUMOCTNb. MOHSTHUS U OOBSCHATH 4 TUTaH U aJITOPUTM
Hsuoicenue uonos 6 anekmpuieckom IPUYIHHY caMooOpasoBaHn  aeiiCTBHil
noize. 3JIEKTPONPOBOTHOCTH 10. Pa3BuBath Ilo3naBateabHbIE:
[Hemoncmpayuonnsiii onvim Ne5 BOJIHBIX PACTBOPOB COJIEH, | KOMMYHHKATHBH  CaMOCTOSTEIHHO
((Qﬂe](mpoﬂumbl u KHCJIOT M IIEI0YCH. yro BBIICIAOT
HeINeKmpoaumal KOMIICTEHTHOCTE  (JOPMYIIHPYIOT

, YMECHHE II0O3HABATCIIbHYIO LIETb,
YBaXKaTbh UHYIO UCTIONB3Ys 00IHe
TOUYKY 3pEHUs NIPUEMBI PELICHU 3a]1a4
pu KoMMyHUKaTHBHBIE:
00CyXIeHUH Kontpous u oneHka
IPOOIIEMEI. JecTBui mapTHEpa

10. SneKTpOJII/ITI/IIIeCKaH 3HaTh onpeeIIeHNUs dopmupoBath PeryasaTuBHbIE: CTaBAT §7 PeakTuBbl
JIMCCOLIMALIHS KUCIIOT, [Ie0YueH 1 MOHATHI «KUCIIOTa», OTBETCTBEHHOE yaebHyIo 3a1a4y, XMMHYECKOE

«OCHOBAHHUE», «COJbY» C OTHOLICHHE K OIPEACIIIOT o0opynoBaHue




COJICH.
Jlabopamopuutii onvim Ned.
H3menenue okpacku

TOYKH 3PEHUS] TEOPUU
3JIEKTPOIUTUYECKOM
IUCCOLMANU. YMETh

YYCHHUIO,
TOTOBHOCTD U
CIIOCOOHOCTH K

MOCJIEIOBATENLHOCTD
MIPOMEKYTOUHBIX LENei
C y9eTOM KOHKpPETHOTO

Peaktusrl u
XHMHUYECKOE
obopymoBanue

UHOUKAMOPOG 6 PAZIUNHBIX 06LZICH;1TL o0rmme CaMOpPa3BUTHIO pe3yibTaTa, COCTABISIOT
cpedax. TH CBOICTBa KHCIOTHBIX u TUIaH 1 alTOPUTM
UIIETOYHBIX PACTBOPOB caMo00pa3oBaHu JefcTBHH
HaJMYUEeM B HUX HOHOB 10. IMo3naBaTenbHBIE:
BOJIOPOJa U THAPOKCHUI- CaMOCTOSTEIBHO
HMOHOB COOTBETCTBEHHO, a BBIJICIISIOT
TaK)Ke COCTaBIISTH (bopMyIHPYIOT
ypaBHEHHS [I03HABATEIILHYIO 1IETIb,
ANEKTPOIUTHIECKOH UCTIONB3Ys 001IHe
JMCCOLUALINH KHCIIOT, MIPUEMBI pPelIeHHs 3a1a4
OCHOBaHUH U COJIEH. KoMMyHUKaTUBHbBIE:
Kontpons u oneHka
JICHICTBU IIapTHEPA
11. | CuanHBIE U CIIa0kBIE 3HaTh ONpeaesICHUs ®opMupoBaTh PeryasitTuBHBIE: CTaBAT §8 Jatuuk snexrpo-
3JIEKTPOJIHTHL HOHATHH «CTETICHb § OTBETCTBEHHOE y4eOHyI0 3a/1a4y, MPOBOJHOCTH
Jlabopamopnsiii onsim Ne 5. IEKTPOITUTHYECCKON OTHOIIICHHE K OTIPEAEIIAIOT
JIICCOLMAIINY, «CUIIbHBIE | YYEHHIO, HOCJIEI0BATENLHOCTh
«Cunvnvie u crabuie nex- AIIEKTPOIIHUTHIY, TOTOBHOCTb U MPOMEKYTOYHBIX LeTIel
mponums» Onpedenetive «CITaOBICITEKTPOITUTED. CIOCOOHOCTH K C y4eTOM KOHKPETHOTO
KUCTOMHOCU-0CHOBHOCIU CPeObl [ToHMMATh pasHUILy CAMODA3BUTHIO  PE3YJIBTATA, COCTABIISIOT
NOIY4EeHHbIX pACMEOPO6 C NOMOWBIO | Mexay CHUIBHBIMU H u IUIAH U aITOPUTM
UHOUKAMOPA U OamUUKA CTaGBIMH SIEKTPOHTaMH | CAMOOOpA3OBaHH  JeHCTBHIA
anexmponposoorocmu, Th f0. Io3naBareinbHbIe:
Jlabopamopnuwiii onvim Ne 6 CaMOCTOATEIBHO
«3asucumocms 31eKmpo- BBI/ICILATOT
(bopMyIHpYIOT
NPOBOOHOCIU PACNEOPO8 CUTbHBIX
NO3HABATEIBbHYIO 11EJ1b,
2JIEKMPOSUMOE OM KOHYEeHmpayuu HCTOMB3ys OBIIIHe
uonos, Th IIPUEMBI PELIEHHS 3a/1a4
KoMMyHHKaTHBHbBIE:
KoHnTpouns 1 onenka
JIENICTBUI IapTHEPA
12. | Peakmum nOHHOTO OOMeEHA. 3Harb ornpeaenecHue dopMupoBaTh ITo3naBarejbHbIE: §9 Jaruuk
Jladopamopnviii onvim Ne 7 peakluii HOHHOro OOMEeHa, | MHPOBO33PCHHE,  CaMOCTOSTENILHO JNEKTPO-
«Bsaumooeiicmeue zudpoxcuda YCIOBUSI UX NPOTEKAHHA. | COOTBETCTBYIOII  BBIACISIOT MPOBOJHOCTH,
. . YMeTb COCTaBIISATh ee bopMyIHpYOT Jo3aTop 00bEMa
oapus c cepnoit kuciomou» , Th .
TOJIHBIE U COKpAUIEHHBIE | COBPEMEHHOMY TI03HABATEIILHYIO 1IETIb, KUAKOCTH, OF0-
Toarotonka k THA WOHHBIE ypaBHEHUS YPOBHIO HCTIONB3Ys 00IIHe perka
HEOOpaTUMBIX PEakIMil W | pa3BUTHUA NPUEMBI pPeIIeHNUs 3a1a4
Pa3bACHATh UXCYLIHOCTb, | HayKH, KoMmyHuKaTHBHBIE:
OPUBOIUTH MPUMEPBI KOMMYHUKaTuBH  KOHTpoJb 1 oLieHKa
peakiii HOHHOTO yIO JIeCTBUI TapTHEPA
o0OMeHa, HAYLIIHX 10 KOMIIETCHTHOCTb

KOHIIA.

U YBaXeHHE K
HHOH TOYKE
3peHust mpu




00CyX)IeHUU

pe3yIbTaToOB
BBITIOJTHEHHO
paboTHI.

13. PeaKHI/II/I HNOHHOTI'O O6M€Ha. Ymern NPUMCHATDH Pa3zBuBath PerﬂflTHBHbIe: IMMOBTOPUTH ﬂaT‘II/IK
JlaGopamopnuiii onvim Ne 8 TEOPETUYECKUE 3HAHUS HA | yMEHHUs OCymIecTBISIOT §9 3JIEKTpO-
Peaxyuu obmena meacdy pacmeopamu NIPAKTHKE, OOBSCHATH OLICHMBATH MOIIAroBbIil KOHTPOIb MPOBOJHOCTH
snexmponumos, TB pe3yabTaThl IMPOBOIUMBIX | CHTYALUIO U IO pe3ynbTaTy

» OIILITOB, XapaKTEPU30BaTh | OMEPATHBHO Ilo3naBaTenbHbIC:
Jlabopamopnuiii onvlm Ne 9 YCIIOBUSI TIPOTEKAHHS NIPMHUMATh Crpost peueBoe
«QObpasosanue coneit aMmonus u peakuuii B pacTBOpax | pelLICHHE, BBICKa3bIBaHHE B YCTHON
usyuenue ux ceoiicme», Th 3JIEKTPOJINTOB 10 KOHIIA. HaXOIWUTh Y MUCBMEHHOM (hopme
Ioaroroska xk TMA a/IcKBaTHbIE KoMMyHHKATHBHbIE:

CHoCcOO0BI VY4UTBIBAIOT pa3HbIe
B3aUMOJICHCTBUSL ~ MHEHUS U CTPEMATCS K
c KOOPJMHAINU
OJTHOKJIACCHHKAaM  Pa3IMYHBIX IO3UINH B
U BO BpeMs COTPYAHUYECTBE
MIPOBEACHUS

MPaKTUYECKON

paboTEI.

14. Hpakmullecmm pa60ma Ne3. YMeThb oCyIIEeCTBIIATh ®opMupoBaTh PerynsituBHbI€: CTaBAT Peaktussl u
«Onpedenenue Konyenmpayuy | XMMHIECKIE OTIBITEI Ha MHpPOBO33pEHHE,  Y4eOHYIO 3a7auy, zgrmegll;{;;ne
conu  no  snekmponposodnocmu 3HaHHE KaYeCTBEHHBIX COOTBETCTBYIOIl  OIPEICIIIOT HaTng 3H€KTpE)-

peaxIuii; COCTaBIATh ee MOCTIeI0BATENbHOCTD
pacmeopay, TH « N MPOBOJHOCTH
MIOJIHBIE U COKpAIIEHHBIE COBPEMEHHOMY MIPOMEKYTOUHBIX LIeTeH
HOHHBIE yPaBHEHUS YPOBHIO C Y4€TOM KOHKPETHOTO
HEOOpaTUMBIX peakIuii u pa3BHUTHS pe3yJiibTaTa, COCTaBISIOT
Pa3bACHATH UX CYIIHOCTb. | HAyKH, IUTIaH U aITOPUTM
XapakTepu3oBaTh yCIOBHS | KOMMYHUKATHBH  JICHCTBHNA
TE€4YEeHUs peakuui, yIO I[Ho3naBatenbHbIe:
UAYIUX /0 KOHIA, B KOMIIETEHTHOCTb CaMOCTOSATEIHHO
pacTBOpax AJIEKTPOIUTOB. | M yBa)KEHHE K BBIJICJISAIOT
UHOM TOUYKE bopMyIHpyIOT
3peHus IpH MTO3HABATENBHYIO I1ETIb,
00CyXIeHUH UCTIONB3Ys 00mIne
pe3yIbTaToOB MPHUEMBI pELICHUs 3a1a4
BBIIIOJIHEHHOM KoMmyHukaTuBHbIE:
paboTsI. Kontpons u oueHka
JieiicTBUil mapTHEpa

15. Fudpo JIU3 CoJlell. 3HaTh OmpeesIeHue dopmupoBatb PerynsituBHbIe: § 10 PeaxTuBbl 1

MoarotoBka k TUA THAPOJHN3a coyieil. YMETh | OTBETCTBEHHOE BHOCSAT HEOOXOMMEBIE XMMHYECKOE
OnpeAciATb XapaxkTep OTHOLICHUE K KOPPEKTUBSI B JIeiicTBUE obopynoBaHue
Cpenbl pacTBOPOB COJIEH YUCHHIO, MIOCJIE €T0 3aBEPIICHHUS Ha

0 WX COCTaBYy.

TOTOBHOCTb H
CIIOCOOHOCTD K
CaMOpa3BUTHUIO
u

OCHOBE €r0 U y4eTa
XapakTtepa C/IeTaHHbIX
OIIHOOK.
Io3naBarenbHbIe:




camM000pa3oBaHu
10.

CTpOSIT peyeBoe
BBICKa3bIBAHHE B YCTHOM
Y TUCbMEHHOU (hopMme

KomMmyHukaTuBHbIe:
KOHTPOJIUPYIOT
JIeWCTBHS TapTHEpa
16. | IIpakmuueckasn paboma Ned. YMeTh MpUMEHSATH PasBuBats PeryasTuBHble: 1 IloBTOpnTh| PeakTussl 1
Pewenue sxcnepumenmanonpix | TCOPCTICCKIC SHARIL HA | yMCHHA Ocymecrsisior 1o XHMHHYECKOE
0 MPaKTHKE, OOBSCHSITH OLICHHUBATh HOIIAroBBIil KOHTPOJIb y4eOHHUKY | o0OpyroBaHHE
3aoat no meme pe3ynbTaThl IMPOBOJUMBIX | CUTYALHUIO H IO pe3yJbTaTy Mmarepuain
«Inekmponumuyeckasn OIIBITOB, XapaKTEPU30BaTh | OIEPATHBHO Io3HaBaTe/LHbIC: riassl 1.
ouccouuayusn». Th YCJIOBHSl TIPOTEKAHHUS IPUHUMATE Crposr peueBoe
peaknMii B pacTBOpax | pelIeHue, BBICKA3bIBAHHE B YCTHOM
JNIEKTPOJIUTOB O KOHIA. | HAaXOJIMTh Y IHCbMEHHOH (opme
aJIeKBaTHBIC KoMMmyHuKaTHBHBIE:
CIIOCO0BI VYUUTHIBAIOT pa3HbIe
B3aMMOJIECHCTBUS ~ MHEHHS M CTPEMSATCS K
c KOOpIMHAIUU
OJHOKJIACCHMKAM  PAa3/IMYHbIX IO3ULUN B
Y BO BpeMs COTPYAHHYECTBE
NIPOBENCHUS
MPaKTUYECKON
paboTEI.
17. | TecToBBIi KOHTPOJb 1O ‘YMeTh ncnonb30BaTh dopMupoBaTh PerynsatuBHblie: 1 IToBTOpUTH
pazoeny «MHorooGpasue NpHOOPETEHHBIE 3HAHUSL. OTBETCTBEHHOE OCYIIECTBIAIOT 5 o
. OTHOILICHHE K TMOIIArOBBIil U UTOTOBBIN YYEOHUKY
XUMHYECKHX pealcmum B YUEHHIO, KOHTPOJIb 110 PE3YINIbTATY. Marepual
IKCIEPUMEHTATbHOH XUMHUMN» FOTORHOCTE H —
Croco0HOCTh K
CaMOpPAa3BUTHUIO
u
camMo00pa3oBaHu
10.
Paznen 2. [IpakTHKYM 110 M3Y4YEHHIO CBOMCTB MPOCTHIX BEeIECTB: HEMETALI0B U METANI0B, UX coenHenmii (394)
Tema 3. Ceoiicmea zanozenos(s u)

18. | T"aytoreHsr: (bngplqecm/le u 3HaTh 3aKOHOMEPHOCTH ®dopmMHupOBaTH PerynsituBHbIe: 1 §12 PeakTuBbl 1
XMMHUECKHE CBOMCTBA WN3MEHEHHSI CBOWCTB LIETIOCTHOE anaany}oT cBOU XHMHYECKOe
Temoncmpanuonssiii onsim Ne6 9JIEMEHTOB B A-Tpynmax. | MHpPOBO33pEHHE,  JEHCTBHA B cBssHC o0opyoBaHue
DusuiecKie CRONCMEd. caI0oCHOB. YMeTb naBaTh COOTBETCTBYIONI  IOCTaBIEHHOH 3anaueii u

. XapaKTePUCTUKY ee YCIIOBUSIMHU €€ PEIICHHs
/labopamopnbsiii on bim Nel0 9JIEMEHTOB-TAJIOTEHOB 110 | COBPEMEHHOMY ITo3HaBaTesbHBIE:
Z;;;ggzeg;g; Lclng;fizz (;Zlgg:z%’o da. WX TIONOKEHHIO B YPOBHIO CraBat 1 popMyIupyoT

NEePUOJMYECKOil Tabnuue | pa3BUTHA LeIH 1 TPO0JIeMBbl YpOKa
b Y CTPOCHHIO ATOMOB. HayKH. KoMMmyHuKaTHBHBIE:

AJIEKBATHO HCIIOJIB3YIOT
peueBbIe CPEACTBA IS
3¢ GEKTHBHOTO PEUICHUS
KOMMYHUKATHBHBIX




3a1a4 JIMYHOCTHBIE:

Pa3BuBaroT oco3sHanHoe
OTHOIICHHUE K CBOUM
COOCTBEHHBIM
MOCTYNKaM
19. | Xnop. CBoiicTBa U MpUMECHEHHUE 3Hathb CBOICTBa XJ0pa ®DopmupoBaTh PerynsitTuBHbIE: §13 Amnmapar mis
xJ0pa KaK MpPOCTOTO BelecTBa. I[EIOCTHOE PasmigaroT crroco6 u MIPOBEACHUS XU-
. VYMeThb coCTaBIATh U MHUPOBO33pCHHUE,  PE3YJBTAaT JEHCTBUA MUYECKUX IIPO-
Hemoncmpayuonnvtit onetm Ne 7
OOBSICHATB C TOUKU coorBercTBytoll  Ilo3HaBaTeJibHBIC: neccos (AIIXP)
«Hsyuenue dms'uflecmlx u 3pEHUS OKHUCIICHUS U ee Brnanerot o6uim
XUMUIECKUX c60UCME X10pA) BOCCTaHOBIIEHUSI COBPEMEGHHOMY ~ NPHEMOM PeIUCHHS
Jlabopamopnuuii onvim Nel . YpaBHEHHS PEaKIHH, YPOBHIO 3ajaq
Ombenusarowue ceoticmea xXiopa, XapaKTEPU3YIOLINX pa3BuTHA KomMyHHMKaTUBHBIE:
T XIUMHYECKIE CBOICTBa HaYKU. JloroBapuBaiotcs o
XJopa. COBMECTHOU
JIeSITebHOCTH, IPUXOAS
K 00I11eMy peIIeHUI0
20. | CoennHEeHMS TaJOTCHOB. 3Hath croco® monydeHus | BocmnuTeiBaTh Ilo3HnaBaTenbHbIE: § 14 PeakTuBBI 1
XII0pOBOLOPO/I. XJIOPOBOZOPOAa B POCCHIICKYIO Brnaneror o6mum XAMHI9IECKOe
. nabopaTopuu U yMeETh TPaXIaHCKYIO IIPUEMOM pEIIeHHUs 3a1a4 06opynoBaHue
JHemoncmpayuonnwiii onvim Ne8 6 ) K ]
Moryuenue x10posodopoda u co0upaTth erm:3 WJICHTUYHOCTB! OMMYHHKATHBHbBIE:
pacmeopenue ezo 6 sode. poOupKy, KoJoy. nyTb MaTpUOTHU3M, I[OFOBapHB?IOTCH 0
. XapaKTepH30BaTh CBOMCTBA | JIHOO0BH U COBMECTHOM
/abopamopnviii onvim Nel2. XJIOPOBOAOPO/IA. YBa)KEHHUE K JIESTeTBbHOCTH, IPUXOMIST
Bszaumnoe gvimecnenue eanocenos Oreuectsy, K 0BILEMY PeLIEHHIO.
uz pacmeopoe ux coneii, Th YYBCTBO PerynsiruBnbie:
Jlabopamopnutii onvim Nl 3. rOpIOCTH 3a [L1aHupyIoT CBOM
Pacnos3nasanue conssHou Kuciomaul u OTCYCCTBCHHYIO JIEHCTBUS B COOTBETCTBUU
X10pud0s, 6pomudos, uoouoos, Th HayKy. C IOCTaB/ICHHOM 3a)1ad¢i
U YCIIOBUSAMH €€
peanu3aiiu
21. | Ilpakmuueckasn paboma Ne 5. 3HaTh 00IMe U PazBuBath PerynsituBHbIe: ITosTopuT | PeakTussl u
«Onpedenenue codeprcanus MH/IHBH Ty aTbHbIE YMEHHUS OcymeCTBJE;HOT b § 12-15 | xumuyeckoe
XJ10PUO-UOHOB 6 NUMBEBOIT 600e» CBOMCTBA COJISTHOM OILICHMBAaTh MNOIIArOBbIM KOHTPOJIb o6opynoBanue
TE KHUCJIOTBI. YMETh CUTYaLIUIO U 10 pe3yNbTary Hatumk xnopu-
OTJIMYATH COJISTHYIO OIEPATUBHO IMo3naBareabHbIE: HOHOB
KHACJIOTY ¥ €€ CONH OT MIPUHUMATH CrposT pedeBoe
JIPYrUX KHUCIIOT U COJIEH. | peuleHue, BBICKA3bIBaHUE B YCTHOMN
YMeTh NMpUMEHATH HAaXOJWTh Y TUCbMEHHOU (hopMme
TEOpeTHYECKNE 3HAHUS Ha | aJeKBaTHBIC KoMMyHHUKaTHBHBIE:
NPaKTHKE, OOBSCHSITH CIOCcOOBI VY4uTBIBAIOT pa3HbIE
pe3ysbTaThl TPOBOJMMBIX | B3aMMOJCHUCTBUS  MHEHHMS M CTPEMSTCS K
OIIBITOB, XapaKTepU30BaTh | C KOODJHHAINU
YCIIOBHS MPOTEKAHUS OJTHOKJIACCHUKAaM  Pa3IM4HBIX IIO3ULINH B
peaxmmi. U BO BpeMs COTPYAHUYECTBE
MPOBEACHUS

MPaKTUYECKOIl




paboTHI.

22.

ITonroroska xk 'MA

3akperuieHue 3HAHUHA U
pacdeTHBIX HABBIKOB yd-
csl.

‘YMeHue peiaTts TUIIOBbIE
MpUMEpPHI KOHTPOJILHO-
MU3MEPHUTEIBHBIX
MaTepuaaoB

YMenne

K.YV,

OPHUCHTHUPOBATHCA VYmMmenne

Ha  IIOHMMaHHC

CaMOCTOATCIIBHO

MNpUYUH YyCliexXa B OPIraHU30BLIBATH

yaeOHOI
JIeSITeIIbHOCTH

yaeOHoe
B3aMMOJCHCTBHE B
rpyre

LYY/,

YMmenue:

* OCYIIECTBIIATH aHAJIH3
00BEKTOB C BBLIEICHUEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
TIPU3HAKOB;

* OCYIIECTBJISITh CUHTE3
KaK COCTaBJIEHHE LIEJIOr0
W3 YacTeH.

P.YVY.

YMenus:
1.0cymecTBasATh
HWTOTOBEIN ¥ TONIArOBEIi
KOHTPOJIb 110
pe3yIbTary;

2. AnekBaTHO
BOCIPUHUMAThH OIICHKY
YUUTEIIS;

3. Paznmuats ciocob u
pe3yIbTaT NEHCTBHS

Tema 4. Ceoitcmea kucnopoda u cepot (1 u)

23.

Kucnopox: nonyyenue u
XUMHUYECKHE CBONCTBA.
Hemoncmpayuonnstii onvim No
9. «llonyuenue u cobupanue
KUCI0pooa 6 1abopamopuu

U 3aNOTHEHUe UM 2a30Mempay
Jlabopamopuuwiit oneim Nel4.
«I'openue cepwt na 6030yxe u ¢
kucaopooe» Th
Jlabopamopnbwtii onvim Nel .
«l'openue rcenesza, meou,
MazHUus Ha 6030yxe U 6

kucaopooe» Th

3HaTh 3aKOHOMEPHOCTH
W3MEHCHHSI CBOICTB
3JIEMEHTOB B A-rpymnmax,
OTIpeNieIeHUe TTOHATHS
aJUIOTPONUU. Y METh
JlaBaTh XapaKTEPUCTUKY
3JIEMEHTOB M MPOCTHIX
BEIIIECTB MOATPYIIITEI
KHCJIOPOJIa TI0 MX
MOJIOXKCHUIO B
MePUOTUIECKON TabmuIe
U CTPOCHHIO aTOMOB.
YMeTh 00BSCHATS,
MOYEeMY YHCIIO TTPOCTHIX
BEIIIECTB B HECKOJBKO pa3
MPEBBIMIACT YUCIIO
XUMHYECKIX 3JIEMEHTOB.

dopMupoBaTh
LIETIOCTHOE
MHPOBO33PEHHE,
COOTBETCTBYIO]
ee
COBPEMEHHOMY
YPOBHIO
pa3BUTHSA
HayKH.

PerynsituBHble:
TUTAHUPYIOT CBOH
JIEHCTBUS B CBSI3U C
[IOCTaBJIEHHOM 3a7jaued U
YCIIOBUSIMU €€ PELICHHUS.
Ilo3naBartenbHbIe:
CTaBAT U (HOPMYyTUPYIOT
LENTH | IPOOJIEMBI yPOKa
KoMMyHUKaTUBHBIE:
aJIeKBaTHO UCTIOIB3YIOT
peueBble CpeCcTBa s
3¢ GEKTHBHOTO PEUICHUS
KOMMYHHUKATHBHBIX
3amaq

§17

PeakTHBEI B
XUMHYECKOE
o00opynoBaHue




24. | Cepa. XuMHUYECKHE CBOHCTBA 3HaTh PU3HYCCKUC U dopMupoBaHue PerynsituBHbIe: PeaktuBsl,
CEpBL. XUMHYECKHE CBOMCTBa LEJIOCTHOTO Paznnyaror cgoco6 u KOJUICKIMH U
. cepbl. YMETh COCTaBISITh | MHUPOBO33pEHHs,  PE3YJIBTAT JCHCTBHA XHMHUYECKOE
ﬂemoncmpauuormblu onslm o .
YpaBHEHHsI peaKLuii, cootserctByon]  [lo3HaBaTeabHbIE: obopymoBaHue
Nel0 . Annomponneie HOATBEP K IAIOLINX ero Braneror o0mmm
MoOougurayuu cepoi. OKHCIIUTEbHBIC 1 COBPEMEHHOMY NPUEMOM pEIICHHUS
Oznaxomnenue ¢ 06pa314a;m,¢ BOCCTAaHOBUTEIILHBIE YPOBHIO 3a1a4
cepul u eé npupoOHbIX CBOWCTBA CEPHL, pa3BUTHA KoMmyHHMKaTHBHBIE: § 18
. CpaBHUBATh CBOWMCTBA HAYKU. JloroBapuBatotcsi 0
COeOUHeHULL. y
MPOCTBIX BEIIECTB CEPBI H COBMECTHOH
KHCJIOPO/a, Pa3bsCHATh JIeSTEIbHOCTH, TIPUXO/Is
9TH CBOMCTBAa B CBETE K 001I[eMYy pEIICHHIO.
Hpe/CcTaBIeHU 00
OKHCJIUTEIBHO-
BOCCTaHOBHUTEIILHBIX
nporeccax.

25. | CoenuHenus CepBI: CEPOBOIOPO/I, 3HaTh crocod MONTyYeHUS dopMupoBaTh PerynsituBHbie: § 19 Anmnapar st
CepoBOOOPOOHas KUCIoma. CepoBOIOPO/IA B OTBETCTBCHHOE YYHUTHIBAIOT MPABHIIO B MPOBEICHUSI XH-
Cymb L. na6?paTopHH U ero OTHOIIICHHE K TUTAHUPOBAHHUA 1 MHUUYECKHX pPeaK-

. CBOHCTBa. YMEThH YYeHHUIO, KOHTpOJIe criocoba it (AIIXP),
Hemoncmpayuonnslii onvim Nell 3aKChIBATh YPABHEHUS TOTOBHOCTD U pelenns pu-
Obpasyol npupoonbIX cyib@uoos u peax1uii, CIIOCOOHOCTD K IMo3HaBaTeNbHbIE: 00p I MoTyye-
cyvamos. XapaKTEPHU3YIOMHUX CaMOPa3BUTHIO VCIIoNnb3yIoT MOKMCK HUSI TA30B WK
Jlabopamopnutii onvim Nel6. CBOICTBA CEPOBOAOPOIA, u HEeo6XOAUMOi anmapat Kummna
Kauecmsennvie peaxyuu na cyivguo- B HOHHOM BHJIE, caMo00pa3oBaHu nH(pOpMALUH 15 PeakTuesl,
UOHBL 8 pacmeope. Th MIPOBOJIUTH KAYECTBEHHYIO | 0. BBITIOJTHEHUS YUEOHBIX KOJUIEKLIUU U
Jlemoncmpayuonniii onvym Nel2: | PEaKimio Ha cynbhua- 3a7aHui ¢ XUMHUYECKOE
«IToayuenue ceposodopoda u HOHBI. HCTIONb30BAHKEM obopynoBaHue
U3YUEHUE €20 CBOICHE). yUeOHoH HHTepaTypH.
Jabopamopnwtii onvim Nel7: EOMMyH“KamBHHe'

OHTPOJHUPYIOT

«Cunmes cepogodopooa. neHCTBHE TAPTHEDA.
Kauecmeennvie peakyuu na
cepo600opod u cyrvpuovy Th

26. | CoenHEHUS CEPBI: OKCHUJT CEPhI 3HaTh CBOMCTBA dopMupoBaTh PeryasituBHbIe: §20 Anmnapar st
(IV), cepHHCTas KHCIIOTA U ee CepHHCTOrO Tasa, OTBETCTBEHHOE VYUTBHIBAIOT MPABIIIO B MIPOBEICHUS XU-

CEPHHUCTOM MCIIOTHI. YMETh | OTHOILIEHHE K [UIAHUPOBAHUU U MHUYECKUX pPeak-
COTH. COCTaBIIATh YPABHEHUS YYCHHUIO, KOHTpOJIE CII0co0a i (ATIXP)

Jlabopamopmnutii onvtm Nel8
Kauecmeennvie peaxyuu na
cynbhum- uoHvl 8 pacmeope.
Th

Jemoncmpayuonnvtii onsim
Ne 13. «H3yuenue ceoiicme
CEePHUCMO020 2A3a U CEPHUCMOTL
Kuciomol»

peakuui,
XapaKTePU3YIOIIIX
CBOICTBA 3TUX BEILECTB,
OOBSICHATH IPUIHUHY
BBINAACHUS KUCIOTHBIX
JIOXKIeH, MPOBOAUTH
KaueCTBEHHYIO PEAKIHIO
Ha CyJIb(HUT-UOHEI.

TOTOBHOCTH U
CIIOCOOHOCTH K
CaMOpPa3BUTHIO
31
camM000pa3oBaHu
O, OCHOBEI
3KOJIOTHUECKOM
KYJIBTYPHI,
COOTBETCTBYIOI]
e
COBPEMCHHOMY

peumeHus
ITo3naBaTenbHbIE:
Hcnone3yroT mouck
HE0OX0UMOIt
nHGOPMALIAN JJIs
BBITIOJTHEHUS YIEOHBIX
3aJaHUN C
HCIIOJIB30BAHUEM
y4eOHOU TUTepaTyph
KoMMmyHunkaTHuBHbBIE:
Kontpoaupyror




YPOBHIO

JIeCTBHE MapTHEpa.

9KOJIOTHUECKOTO
MBIIITICHHS.
27. | CoelMHEHHUS CEPBI: OKCHJI CEPhI 3Hathb CBOf/iC’EB& 3 dopmupoBarb PerynsituBHbIe: §21 PeaktuBsl u
(VI), cepHasi KNCIIOTA H €€ COJIH. pa30aBiICHHON cepHOU OTBETCTBEHHOE Paznnuatot 01}0006 u XMMHYECKOE
. KHCJIOTBI. YMETh OTHOIIIEHHE K pe3yabTatr AeHCTBUA obopynoBaHue
Jlabopamopmnutii onvim Nel9 .
3allUCHIBAaTh ypaBHEHUS YYeHHIO, Ilo3naBatenbHbIe:
Kauecmeennvie peakyuu na cyrsgpam- peaKiii, FOTOBHOCTE I Biazetor oM
uonvt 6 pacmeope. XapaKTePH3YIOIUX CMOCOBHOCTE K MPHEMOM PellIeHHs
b CBOHCTBa pa30aBiieHHON CaMOpa3BUTHIO 3a7aq
CEpHOM KHCIIOTHI, U u KoMMyHHKaTUBHBIe:
Pa3bACHATH UX B CBETE caMo00pa3oBaHu JlorosapuBarorcsi 0
TpeACTaBICHAN 00 10. COBMECTHOM
3JEKTPOIUTHIECKON JeSITeIbHOCTH,
JIMICCOLIMAIIIH U HPUXOJISIT K 0011IeMy
OKHCJINTEIHHO-
BOCCTAaHOBUTEIBHBIX
npoueccax, IPOBOIAUTh
Ka4eCTBEHHYIO PEaKIHIO
Ha Cynb(aT-nOHBI.
28. | CBoiicTBa CepHOﬁ KUCJIOTBI 3HaTh CBOMCTBA JImdaHOCTHBIC. PerynsitTuBHbIe: §21 PeakTuBhl 1
JlaGopamopnuuii onvim Ne20 KOHI_[eIV{TpI/IpOBaHHOI\/'I ®dopmupoBaTh HJ'IvaHI/IPYIOT cBOH XHMHYECKOE
s Vuenue ceo tceme ce DHO i C?pHOI/I KHCJIOTBI M CHOCOO | OTBETCTBEHHOE ACUCTBUA B obopynoBaHHe
e€ pazbaBieHus. YMeTh OTHOIIICHHE K COOTBETCTBHH C
Kkuciomol, Th OTIMYaTh YUEHHIO, IIOCTABJICHHOM 3aa4ei
KOHIIEHTPHUPOBAaHHYIO TOTOBHOCTH U U YCIIOBHSIMH €€
CEpHYIO KHCIIOTY OT CHOCOOHOCTH K peanu3am
pa30aBIeHHOMH, CaMOPa3BUTHIO Ilo3HaBaTe/IbHBIC:
yCTaHaBJINBaTh u Bnazgerot o6mum
3aBUCHMOCTD MEXy caMo00pa3oBaHu MIPUEMOM PELIEHHUS
CBOMCTBaMH CepHOU 10. 3a1a4
KHUCIIOTHI U €€ KoMMyHuKkaTuBHBIE:
MIPUMEHECHUEM KonTtpomupyror
JISUCTBHS ITapTHEPA
29. | Ilogroroska x [MA VYmets pemats pacuéTHele | DopMHpOBaTh PeryasiTuBHbI€:
3a1a4M 110 YpaBHEHUSIM OTBETCTBEHHOE OcymecTBIs0T
XUMHUYECKHX PEaKIUH C OTHOIIIEHHE K TIOLIArOBBIH KOHTPOJIb
UCTIOJIb30BAaHUEM BELIECTB, | YUEHHUIO, 0 pe3ybTaTy

COJIePIKALITIX
ONpPEENEHHYIO JIONIO
IIPUMECEH.

TOTOBHOCTH N
CIOCOOHOCTH K
CaMOpPa3BUTHIO
u
camM000pa3oBaHu
10.

ITo3naBaTeJibHBbIE:
Bnagerot o6mmm
MPUEMOM PELICHUS
3amad
KoMMmyHHKaTHBHBIE:
Kontponupyror
JIEACTBUS MapTHEpa.

Tema 5. Ceoiicmea azoma u hocghopa (9 )




30. | A3orT: (pm3HUecKue u YMeTh XapakTepru3oBaTh dopMupoBaTh PerynsitTuBHbIe: § 23

XHUMIYECKHE CBOMCTBA. XMMHUYECKHE 3JIEMEHTHI Ha | IIEJIOCTHOE HJ'IVaHI/IpyIOT CBOM
OCHOBaHHMHU HX IOJIOXKEHHS | MUPOBO33PEHHE,  JICHCTBHS B CBA3H C
B NEPHOANYECKON COOTBETCTBYIOL[  IOCTaBJICHHOM 3amadeil U
CHCTEME M CTPOCHHMS MX ee YCIOBUSIMU €€ PEIICHHUS.
aTOMOB. 3HATh CBOMCTBa COBPEMEHHOMY IHo3HaBarTe/bHbIE:
a30Ta. YMeTb OOBSCHATH | YPOBHIO CraBsr 1 GopMyIUPYIOT
MPUYUHY XUMHUYECKOH pasBUTHAL LIeSTU U IPOOJIEMBI ypOKa
WHEPTHOCTH a30Ta, HayKH, 1 KoMmyHuKaTHBHBIE:
COCTaBJIATh YpaBHEHUS KOMMYHHMKaTUBH  AJIEKBaTHO UCIIOJBb3YIOT
XUMHYECKHX PEaKIui, yI0 peueBble CpeACTBa s
XapaKTepU3yIOIUX KOMIIETEHTHOCTb 3¢ (EKTHBHOTO pEeIICHUS
XHMHYECKHE CBOWMCTBA B OOLIEHUH U KOMMYHHKaTHBHBIX 33/1a4
a30Ta, U pa3biACHATH UX C COTPYAHHUYCCTBC
TOYKH 3pEHHS co
HpeACTaBICHUH 00 CBEPCTHUKAMH.
OKHCJINTEIHHO-
BOCCTaHOBHUTEJIFHBIX
poreccax.

31. | AMMHaK. 3HATh MEXaHU3M ®dopmupoBath PeryasiTuBHbI€: § 24 JlaTuuk
Jlemoncmpayuonnuviii onvim Nel4 00pa3oBaHusi MOHA LIETIOCTHOE anaHprIOT CBOU JIIEKTPO-
Honyuenue ammuara u e2o AMMOHIS, XHMHYECKHE MHpOBO33peHHe,  JCHCTBUA B CBAIMC IIPOBOHOCTH
pacmeopenue & 6ode. CBOICTBa aMMHaKa. COOTBETCTBYIOL[  IIOCTABJIICHHOM 3a1adeil u
Jadopamopnutii onvim Ne 21 YMeTh cocTaBIsTh 3 ee YCIOBUSIMU €€ PEIICHHUSI.

«OCHOGHBIE CEOTICINGd AMMUAKY YpaBHEHHsI pEeaKIHi, COBPEMEHHOMY IMo3naBarenbHbIE:
XapaKTEPU3YIOIINX YPOBHIO CraBsr u GOpMyJIHPYIOT
b XHMHYECKHE CBOHCTBA pa3BHUTHS LIeSTH U IPOOIIEMBI ypOKa
aMMHaKa, U pa3bsCHSITh HayKH. KommyHHKaTHBHBIE:
MX C TOYKH 3pEHHS Konrpomupytor
npeJIcTaBIeHUI 00 JICUCTBHS ApTHEPa
JNEKTPOITUTUIECKOMN
JICCOLIMALINY 1
OKHCJINTEIBHO-
BOCCTaHOBHUTEJILHBIX
mpoueccax.
32. | IIpakmuueckan paboma Ne 6. YMerb nonyuyath aMmmuak | ©@opmupoBaTh PeryasiruBHbI€: § 25 PeaxTuBbl 1
«Ilonyuenue ammuaxa, peaxnueil HOHHOTO 0OOMEHa | KOMMYHHKAaTHBH HJ'IVaHI/Ip}’IOT CBOU XMMHUYECKOE
N TE M JI0Ka3bIBaTh ONBITHBIM VIO JICUCTBHS B CBSI3U C obopynoBaHue
Usyuenuce eco c6oucmey. myTéM, YTO COOpaHHBIH KOMIIETEHTHOCTD TIOCTABJIEHHOM 3a1aueil U
ra3 — aMMHaK, B OOIIEHUH U YCIOBUSIMU €€ PeIleHHUSI.
aHaJIM3UPOBATh cotpynauuectse  [lo3HaBaTesibHbIE:
Pe3yJIbTaThl ONBITOB U co CraBsr u GOopMyJIUpYIOT
JernaTh oboO1aromue CBEPCTHUKAMHU B [EJIM U MPOOJIEMBI ypOKa
BBIBOJIBL. npouecce KoMMyHHKaTHBHbBIE:
yueOHo- AZIeKBaTHO UCTIONB3YIOT
HCCIIEN0BATENLC  pedeBbIe CPEICTBA IS
KoM 3¢ pexTHBHOTO pereHus
JIeSITeIIbHOCTH. KOMMYHHKaTHBHBIX 33/1a4




33. | Conu aMMOHHUH. 3HaTh KaueCTBEHHYIO dopMupoBaTh PerynsiTuBHbIE: § 26 PeaxTuBbl 1
Jlaéopamopnuyii onvim Ne22 pCaKIMI0 Ha HOH KOMMyHHMKaTuBH  [lnaHUpYIOT cCBOM XUMHYECKOES
Bzaumoodeiicmeue coneli | AMMOHHA. YMeTh yI0 JEHCTBHS B cBsznC 0GopynoBaHue

TE COCTaBJISATh YPaBHECHUS KOMIIETEHTHOCTh TIOCTaBJICHHOM 3a/1aueii
AMMOHUA €O Wyerodamu XUMHUYECKHX PEAKIUA, B OOIICHHH U U YCIIOBUSIMH €€
XapaKTepU3yIOLIHX COTPYIHHAYECTBE  PELICHUSL.
XMMHYECKHE CBOICTBA co IMo3naBaTenbHBIE:
COJICH aMMOHHUSI, U cBepctHukamu B CTaBAT U GOPMyITHPYIOT
Pa3bSICHATh X B CBETE nporuecce LEeJH 1 IPOoOIeMbl ypoKa
NPE/ICTaBICHUH 00 yueOHO- KoMMyHHKaTHBHbBIE:
AIIEKTPOIIUTUIECKOI uccrenoBarenbe  KOHTpoIUpyIOT
JICCOIMAITIH. KOH JIeHCTBHS MapTHEPa
JIeSITeIIbHOCTH.

34.| A3oTHas KUCIIOTA. 3HaTb CTPOEHHE ®DopmupoBaTh PeryasiruBHbIe: § 27 Tepmopesucrop-
Jlemoncmpayuonnsie onvimol MOJIEKYJIBI a30THOM [ETOCTHOES YUYHUTBIBAIOT IIPABUIIO B HBII TaTIHK
NeNel5-17: «dTonyuenue oxcuda KHCIIOTBI. YMETh MHpPOBO33pEHHE,  IUIAHUPOBAHUM U TEMIIEpaTypHl,
azoma (\V) u usyuenue ezo OOBSCHSITh, YEMY PABHBI COOTBETCTBYIOII  KOHTpOIIE crioco0a narauk pH,

. BAJICHTHOCTh aTOMa a3oTa | ee penreHus JATIHK
ceoiicmey; «OKucnenue okcuoa
U €0 CTENEHb OKHCICHUSI | COBPEMEHHOMY pa3IM4aioT cnocob u JIEKTPOIPOBOIH
azoma (11) 00 oxcuoa asoma (IV)»; | 4 MOJIEKYJIe a30THOU YPOBHIO pe3ynbTar AeHCTBUS OCTH, ammapar
«Bsaumooeiicmeue okcuda asoma KHUCJIOTBL. YMETh pa3sBUTHUA Ilo3HaBaTebHBIE: VTS TIPOBEIECHUS
(IV) ¢ 60001t u Kucnopooom, no- COCTaBIIATh YPABHEHUS HayKH. UCTIOJIB3YIOT TTOMCK XUMHUYECKHX
JIyueHue a30mHoll KUCI0Mbl) XMUMUYECKUX PEaKLni, HEoOX0ANMOH peakuui
Jlabopamopnuwtit onvim Ne 23. JeXaluX B OCHOBE uHOOPMAIUY IS (AITXP),
HUzyuenue ceoticme azommuoil MPOM3BOJICTBA a30THOM BBITIOJHEHHS y4eOHbBIX MAarHUTHAs
xuciomor TB KHCIIOTBI, W Pa3bsICHATH 3aJ[aHuii C MelanKa
3aKOHOMEPHOCTH HX HCIIOJIb30BAHHEM
MPOTEKAHUSI. yueOHOM JIUTEpaTyphl,
KoMMyHHUKATHBHbBIE:
KOHTPOJIHUPYIOT
JIeHICTBUE MMapTHEPa
JIOTOBApHBAIOTCS O
COBMECTHOM
JIeATEeNIbHOCTH,
MPUXOAT K 00IIeMy
peleHuto

35. | Ilpakmuueckasn paooma Ne 7. VYMeTh cOCTaBIATh DopMHPOBATH PeryasiruBHbIe: §27 Peaktussl n
«Onpedenenue Humpam- HOHOE 6 YPaBHEHHS PeaKiui LENOCTHOE IUIAHUPYIOT CBOM XHMHYECKOE
numamenvnom pacmeopen Th MekKy pasOaBieHHON U MHpOBO33peHHE, ~ ACHCTBHA B obopynosanue,

KOHIIEHTPHUPOBAHHON COOTBETCTBYIOL] ~ COOTBETCTBHU C JlaTumK HATPAT-
A30THOM KHCIIOTOH U ee TIOCTaBJIEHHOM 3a/1aueii HOHOB
MeTallaMH, OOBACHATh HX | COBPEMEHHOMY 1 YCITIOBUSIMH €€

B CBETE IPEACTaBICHUIN YPOBHIO peanuzanuu

00 OKUCIHUTENBHO- pasBHUTHS ITo3naBaTenbHbIE:

BOCCTaHOBHUTEIILHBIX HAYKH. BJIAJICIOT OOLIMM

nporeccax. MIPUEMOM PELICHHS

3amad
KoMMyHHUKAaTHBHbBIE:
KOHTPOJUPYIOT




JIEUCTBUS MapTHEPA

36. | Conu a30THOU KHUCIIOTBI — 3HaTh Ka4eCTBEHHYIO dopMupoBaTh PerynsiTuBHbIE: §28 Jatank
HUTPATBL. PEaKIUIO HA HUTPAT- LETOCTHOE IUIAHUPYIOT CBOU ANEKTPONPOBOIH
. HOHBI. YMETh OTJIMYAaTh | MHPOBO33pEHHE,  ACHCTBHSA B OCTH,
HAemoncmpayuonnsiit onsim COJM a30THOHW KHCIIOTBI | COOTBETCTBYIOII  COOTBETCTBHH C KOJUTEKIHH
Nel8 Obpasyvt npupoonvix OT XJIOPHJIOB, CYIb(DAToOB, | ee TOCTABJICHHOH 3a1a49ei
HUMpamos u gocgpamos. Cynb(UI0B U CYIb(PUTOB. | COBPEMEHHOMY 1 YCIIOBUSIMH €€
Jlaﬁopamopnbu? onvim No24 VMeTh COCTaBIIATh YPOBHIO peanu3anuu
O3HAKOMICHUE C A30MHBIMU U yYpaBHEHHsI peakuuit pas3BHUTHUs IMo3HaBaTenbHbIE:
006 PasIoKeHUs] HUTPATOB. HAYKH, W BJIA/ICIOT OOIINM
gochopuvimu yoooperuamu. oCHOBA HPHEMOM pemmeHs
Pacnosnasanue azomnoix SKONOTHUECKOH  3a1ad
yvooopenuii. Th KYJIBTYPHI. KoMMyHHKATHBHBIE:
Jlabopamopmuwtit oneim Ne 25 KOHTPOTHPYIOT
«Onpeodenenue amMmuaunou JICHCTBHA HApTHEPA
ceaumpul u moyesunvt» Th
37. CDOC(I)Op. CoenuHeHus Q)OCQ)OpaE 3HaTh aJUIOTPOIHbIE dopMupoBathb PerynsitTuBHbIe: § 29, § 30 | PeakTuBhl 1
oxenz docdopa (V), MOI[MI/I(I)I/IKaIlI/II/I dhocdopa, OTBETCTBEHHOE MIAHKPYIOT CBOH XUMHYECKOE
CBOMCTBa O€soro u OTHOIIIEHHE K JICUCTBHUS B CBSA3U C obopymoBaHue
OpTO(I)OC(bOpHa}I Kuciaora n ee KpacHoro pocopa. YMeTh | yuenwro, MOCTaBJIEHHOM 3a7aueit
conu. PochopHbie yI00peHHs COCTAaBIATH YPaBHEHHS TOTOBHOCTb 1 U YCJIOBUSIMU €€
ﬂemoucmpauuormbm onosim XUMUYECKUX PeaKLni, CIOCOOHOCTh K pemeHusA
Nel9TE O6pa3l4bl KpAcHO20 XapaKTCPHU3YyIOIIHNX CaMOPa3BUTHIO IHo3naBare/bHbIE:
docgopa, oxcuda docgopa V), cBoticTBa hocdopa. u CTaBAT ¥ (OPMYIHPYIOT
caMo00pa3oBaHd  LEJH U IPOOJIEeMbl ypoKa
npupoousix ghochamos.
K 10. KoMMyHHKATHBHBIE:
Jlabopamopuuwiit oneim Ne26 AJICKBATHO HCTIONB3YIOT
«l opeHue cepol u c[mcc[mpa Ha pcYeBBIC CpeACTBA I
6030yxe u 6 kucinopooe» Th 5(Q(PEKTHBHOTO peIICHH
Jlabopamopnwtii onvim Ne27 KOMMYHHKATHBHBIX
O3HaKoMAeHUe C A30MHbIMU U sajad
docpoprvimu yooopenusmu. Th
38. | [loxroroBka k TA VYMeThb coCTaBIATh ®DopMHpOBATH PerynsiTuBHbIC:
YpaBHEHHsI PEAKIH, KOMMYHHUKATHBH  IUIAHUPYIOT CBOH
XapaKTEePU3YIOMIHX VIO JIACTBHS B CBSI3H C
XMUMHUYECKHE CBOUCTBA KOMIIETEHTHOCTh MOCTaBJICHHOH 3a/1aueii
docdopa, oxcuna B OOLICHUH U 1 YCIIOBUSIMH €€
dhocdopa(V) u hochopHOi | COTPYIHUUECTBE  PELIECHUS
KHCIIOTBI, U Pa3bSICHATH co IMo3HaBaTenbHbIE:
UX B CBETE CBEPCTHHKAMH B CTaBAT U (HOPMYIUPYIOT
MpeICTaBICHUH 00 mpolecce LIeJTU U TPOOJIEMBI yPOKa
3JIEKTPOIUTHUECKOMN y4eOHOI KoMMyHUKATUBHBIE:
JIACCOIUALIUN U JIeSITeIIbHOCTH. a/IEKBaTHO MCIOJIB3YIOT




OKHCIIUTEIBHO-
BOCCTaHOBUTEIIbHBIX
mpoueccax, IpOBOAUTH
Ka4eCTBEHHYIO PEAKIHIO
Ha (ocaT-1OHEI.
ITonumars 3HaueHUe
MHUHEPAIBHBIX YA0OpeHHH
JUIsl pacTEeHUH.

peueBbIe CPEICTBA JIIst
3¢ GEKTHBHOTO PEUICHUS
KOMMYHHKATHBHBIX
3amay

Tema 6. Ceoiicmea yanepooa u kpemnus (1 u)

39.| Vraepon, (husnvecKue CBOMCTBA. | YMETb XapakTepu3oBarh dopmMupoBaTh PerynsiruBHbIe: § 31-§ 32
Annomponus yenepoda: aimas, XMMUYECKHE 3JIEMEHTBI L[EJIOCTHOE TUIHAPYIOT CBOH
IVA-rpynmer Ha MHpOBO33pEHUE,  HCHCTBHUS B CBSI3H C
cpagpum, kapour, Eby AREPEHDL. OCHOBAHHM HX TIOJOXEHHMS | COOTBETCTBYIOIl  MOCTaBJICHHOM 3aj1a4eid
XUMHUYECKHE CBOMCTBA B IEPHOJMYECKOH CHCTeMe | ee U yCIIOBHAMH €€
yraepona. U CTPOCHUS HX aTOMOB. COBPEMCHHOMY pelleHus;
Hemoncmpayuonnstit onsim No2( Hwmets mpexacraBieHne o0 | YPOBHIO pasIuyaroT crocod u
Mooenu xpucmaniuyeckux peuémox AITOTPOITHBIX pa3sBUTHA pe3yabpTaT IOeHCTBUS
aimasa u gpad)uma, MOI[I/I(I)I/IKEILII/I?[X yriaepoaa. | HaykKu, U Ilo3naBartenbHbIe:
3HaTh CBOWCTBA MPOCTOTO | KOMMYHHKAaTHBH  CTaBAT U GOPMYIUPYIOT
BEILECTBA YTJIISL, IMETh yI0 LIENIU U IIPOOIIEMBI
IpeAcTaBIcHUE 00 KOMIIETEHTHOCTb ypoOKa;
agcopOmu. YMeTh B OOII[EHUH CO BJIAACIOT OOIINM
COCTaBIIATh YPaBHEHUS CBEPCTHHUKAMU. MPUEMOM pEIICHHUS
XMMHYECKHUX PEaKIid, DopMHpOBATH 3a1a4
XapaKTepU3yIOIIHNX OTBETCTBEHHOE KoMMyHHKATHBHbIE:
XMMHUYECKHE CBOICTBA OTHOIIICHHE K aJIEKBATHO UCIIONL3YIOT
yriepona Kak YUEHHIO, peueBbIe CPeICTBA IS
BOCCTAaHOBUTENS M KakK TOTOBHOCTb U 3] PeKTHBHOTO penIeHus
OKHCJIUTEIIA. CITIOCOOHOCTH K KOMMYHMKATHUBHBIX
CaMOpPa3BUTHIO 3aj1a4; J0OTOBApUBAIOTCS
u 0 COBMECTHOM
caM000pa3oBaHu JIEATEIBHOCTH 1101
10. PYKOBOJICTBOM YUIHTEIS
40. | Oxcuabl yriepoaa. YrapHbIil 1 3Hath CBolicTBa Okchia | DOpPMHpPOBATH PeryasiTHBHbIE: § 33-§ 35 | Hdarunk
YITIEKHCIBIN Ta3b1. YTOIbHas yraepona(1V), KOMMYHUKATHBH  y4HUTHIBAIOT IPABHIIO B 3JIEKTPO-
Ka4eCTBEHHYIO PEAKILUIO HA | YIO TUTAHUPOBAHHUU U MPOBOJHOCTH,
KHCITOTa, KapOOHATRI YTICKUCTBIN ra3. YMeTh KOMIIETEHTHOCTb KOHTpOJIE CTI0c00a MarHuTHas Me-
HAemoncmpayuonnviii onvim Ne21 JIOKa3bIBATh XAPAKTED B o0weHnn u pelenns asKa, mpudop
ObpasybL npupoousix kap6oHamos u OKCHU/Ia, 3aITUChIBATh coTpynHudecTBe  KoMMyHHKATHBHbIE: JUISL TIOJTyYEeHUSI
CUMUKAMOS. YpaBHEHHUs peaKkLui, co KOHTPOJIUPYIOT nelicTBre Ta30B WUJIK arlma-
Jlabopamopnuiit onerm Ne28 XapaKkTepU3YIOIIHNX CBEPCTHHUKAMU. napTHepa. pat Kunna
KavecrBeHHas peaxuus Ha CBOMCTBA KUCIOTHBIX PerynstuBHble:

yrnekucnbiii ras. TH
Jabopamopnutii onbim Ne29
KauectBennas peaknus Ha Kap6OHaT'

von. TH
Jlabopamopnuiii onvtm Ne 30

OKCHJIOB.3HATh CBOICTBA
YrOJIbHOW KHUCIIOTEHI.
VYMeTh COCTaBISITh
YpaBHEHHUS peaKkLui,
XapaKTePU3YIOMTIX
mpeBpaliecHre KapOOHATOB

paznnyarot crnocod u
pe3ynbTar AeHCcTBUS
Ilo3naBaTenbHbIC:
BJIaCIOT 00IINM
MPUEMOM pEILEeHHUS 3a1a4
KomMmyHuKaTHBHBIC:




«B3aumooeiicmeue uzeecm-
K080l 8000l C Y2/1EKUCIBIM
eazom» Th

B THAPOKapOOHATHI U
0o0paTHO, TPOBOJUTH
Ka4eCTBCHHYIO PEaKIHIO
Ha KapOOHAT-MOHEI.

JIOTOBAapHBaIOTCS O
COBMECTHOM
JESITEIBHOCTH, TIPUXOAAT
K 00IIeMy perieHuio

41. | IIpakmuueckasn pavoma Ne§. YMeTs noirydats u Pa3BuBath PerynsitTuBHbIE: § 36 PeakTuBHI 1
«ITonyuenue oxcuoa yenepooa coOupaTh OKCUJ YMEHHUS OCYIIECTRILAIOT XAMHIYECKoe
V) u usyuenue ezo ceoiicme yrnepona(IV) B OLICHUBATh TMOIIArOBBIH KOHTPOJIb obopynoBaHue
(: 4 ‘ nmabopaTopun u CUTYaLUIO U IO pe3yJbTaTy
Pacnosnasanue kapoonamosy. JIOKa3bIBaTh HAJINYHE OIIepaTHBHO IMo3naBarenbHbIe:
Th JAHHOTO ra3a. YMeTh IPUHUMATh CTPOST peueBoe
pacro3HaBaTh COIHN peleHue, BBICKa3bIBaHHE B YCTHOM
YTOJIBHOW KHCIIOTBI. HaXOJUTh 1 IHCEMEHHOH hopme
aJIeKBaTHBIE KoMMmyHuKaTHBHBIE:
CHoCcOO0BI YUUTHIBAIOT Pa3HbIC
B3aMMOJCHUCTBUSL  MHEHUS U CTPEMSITCS K
c KOODPJMHAINU
OJTHOKJIACCHUKAM  Pa3IMYHBIX MO3ULIKHI B
U BO BpeMs COTPYIHUYECTBE
IIPOBEICHUS
MIPaKTHYECKOMN
paboTHI.
42. erMHmZ U e2o0 coeOUuHeHU. 3HaTh CBOMCTBA KPEMHHS, Pa3BuBath ITo3naBaTeabHbIE: § 37 PeakTuBbl u
Jlemoncmpayuonnslii onvim okcuaa kpemHIsI(IV), YMEHHUS B(I;gl/lpaIOT Han60nee6 § 38 XgMHHeCKOC
NIPUYUHY PA3IUUUL OLICHUBATh 9 (HEKTUBHBIE CIIOCOOBI 000pyI0BaHHE
Ne22 Obpasyp npupodneix (hM3NIECKUX CBOWMCTB CHUTYaIHIO U pelieHus 3anad,
KapooHamos u CUIUKamos. BBICIIIHX OKCHJIOB OIEPATHBHO KOHTPOJIMPYIOT U
JIaﬁopamopubu? yriepoja ¥ KpeMHHUs. MPUHAMATh OLICHHUBAIOT MPOIECC U
(anumamenwvuotir) onvtm Ne 31 | YMeETb COCTaBIATH pelienue, Ppe3yJIbTaT ACSTEIBHOCTA
«Bvipawuseanue 6o0opoceli 6 YPABHCHUS XUMUICCKHX HAXO/HTH HCTIONBSYIOT TIORCKR
TE peaxIui, aJIeKBaTHBIE HEoOXonMoi
CUTTUKAMHOM Kleey XapaKTepH3YIOINX CIOCOOEI UHPOPMALMH 115
CBOMCTBa KpEeMHHUS, B3aMMOJICHCTBUA  BBITIOJIHEHUS YI€OHBIX
OKCcHJIa C 3aJaHUM C
kpemHuusi(1V).3natp OJHOKJIACCHUKAM  HMCIOJIb30BaHUEM
CBOMCTBA KPEMHHUEBOI 1 BO BpeMs yueOHOI1 IuTepaTypsl,
KUCJIOTBI, KaUeCTBEHHYIO MPOBEACHUS BJIaICIOT 00IINM
PEaKIUIo Ha CHIIMKATEL. CaMOCTOSITEJIBHO ~ IPUEMOM pEIeHHUS 33134
YMeTb cOCTaBIsTh i paboTHI. KoMMyHHUKaTHBHBIE:
YpaBHEHHSI XUMHUYECKHUX JIOTOBapHBaIOTCS O
peakuuii, pacmpeeneHun
XapaKTEPU3YIOLIUX GbyHKOUi ¥ posei B
CBOMCTBa KpPEMHHUEBO COBMECTHOU
KHACJIOTBI U €€ COJeH. IEeATEIbHOCTH
YUHUTBIBAIOT Pa3HbIC
MHEHHUS U CTPEMSATCA K
KOOpAWHAIINN

Pa3IUYHbIX MTO3UIHII B
COTPYAHHYCCTBE




JIOTOBapHUBAIOTCS O
COBMECTHOI
IESITEILHOCTH IO
PYKOBOJICTBOM YUIHTEIIS

43, | Iloaroroska k TNA 3HaTh CTPOEHHE aTOMOB ®opMupoBaTh PerynsiTuBHbIe:
HEMETAIJIOB, H3MEHEHHE LEIIOCTHOE BHOCSIT HEOOXOIMMBIC
CBOMCTB MPOCTHIX MHUPOBO33pEHUE,  KOPPEKTUBHI B ICHCTBHE
BEIIIECTB HEMETAIIOB U COOTBETCTBYIOIL  IIOCJIE €r0 3aBEpPLICHUS Ha
UX COCJUHEHUH B ee OCHOBE €T0 yueTa
3aBUCHUMOCTH OT 3apsja COBPEMEHHOMY C/ICJIaHHBIX OLINOOK.
spa aTOMOB HEMETAJUIOB. | YPOBHIO Ilo3naBarenbHbIe:
YMeTh OOBACHATH pa3sBUTHA CTpOSIT pe4eBoe
CBOMCTBA HEMETAJUIOB U UX | HAyKH, U BBICKa3bIBAHUE B yCTHOM
COCIMHEHUH B CBETE KOMMYHUKATUBH U MHUCbMEHHOU (opme
Npe/ICTaBICHUH 00 yI0 KoMMyHUKaTHBHBIE:
OKHCIIUTEIHHO- KOMIIETEHTHOCTh ~ KOPPEKTUPYIOT
BOCCTAHOBUTENBHBIX B OOLIECHUH U JeMCcTBUSA MapTHEpa
pEeaKIMaxX U COTPYAHUYECTBE
3IEKTPOITUTUIECKON co
JIUCCOITHALINH. CBEPCTHUKaMH B
mpouecce
yaeOHoI
JIESITETIBHOCTH.
44. | Tloaroroka k TMA 3HaTh CTPOEHHE aTOMOB dopMupoBaTh PeryasituBHbIC: [oaroros
HEMETaNJIOB, H3MEHEHUE L[EJIOCTHOE BHOCSIT HEOOXOIUMBIE UTBCS K
CBOMCTB HPOCTHIX MHUPOBO33pCHHE,  KOPPEKTUBHI B IEHCTBUE KOHTPOJIb
BEIIIECTB HEMETAJIOB U COOTBETCTBYIOIIl  IIOCJIE €r0 3aBEPIICHUS Ha HOMY
X COEIWHEHHUH B ee OCHOBE €ro y4era TECTHPOB
3aBHCHUMOCTH OT 3apsija COBPEMEHHOMY CIeJIaHHBIX OMINOOK. AHHIO
sJIpa aTOMOB HEMETAJUIOB. | YPOBHIO Ilo3naBaTenbHbIE:
YMeTh OOBSACHATH pa3BUTHSA CTPOSIT peueBOe
CBOMCTBA HEMETAJUIOB U UX | HayKH, U BBICKa3bIBAHUE B YCTHOMI
COEJMHEHUII B CBETE KOMMYHHUKATHBH Y MUCBMEHHON opme
Hpe/cTaBIeHU 00 yI0 KomMmyHuKaTHBHBIE:
OKHCIIUTEIbHO- KOMIIETEHTHOCTb KOPPEKTHPYIOT
BOCCTaHOBUTEIbHBIX B OOIIEHUH U JeicTBUs mapTHepa
peaxknusax u COTPY/IHUYECTBE
3JIEKTPOIUTUUECKOMN co
JIUCCOITHALINH. CBEPCTHUKAMH B
mpouecce
yueOHOH
JIESITEIBHOCTH.
45. | KoHTpOJIbHOE TECTUPOBAHME 110 YMeTh UCToNb30BaTh dopMupoBaTh PerynsituBHbI€: [ToBTOpUT
noopasoeny «IIpaKTHKYM 1o NpUOOpEeTEHHBIE 3HAHUS. OTBETCTBEHHOE OCYILIECTBILAIOT b II0
o OTHOILIECHUE K MOLIAroOBBIA U y4eOHHKY
H3Y"EHUI0 CBOUCTB MPOCTHIX YUEHHIO, HUTOTOBBIA KOHTPOJIB 10 MaTepHuan
BEIIECTB HEMETALIOB HX TOTOBHOCTb U pe3ynbrary IJIaBBI

coeIUHEeHHI»

CIIOCOOHOCTH K




CaMOpPa3BUTHIO
"
camM000pa3oBaHu
10.

Tema 7. Oowue u unousudyaivhole ceoiucmea memannos (11 u)

46. | O0wwme (bI/I3I/I‘IeCKI/Ie u YMeTh NpUMEHSATh ®DopmupoBaTh PerynsitTuBHbIE: § 39-42, PeaxTuBsl
XHMHYECKIE CBOMCTBA MeTa/UIoB: | 3HAHHL O LeJIOCTHO® MNPUHUMAIOT U ymp. 4, XUMHYECKOE
METaJUTMICCKOH CBA3U | MHPOBO33PCHHE, COXpPaHSIOT y4eOHYIO TECTOBBIE | 00OpyLOBAaHHE
PCAKLHH € HCMCTAJITAMH, JUTSL Pa3bICHEHHS COOTBETCTBYIOIIICE 3a7ady, INIAaHUPYIOT 3a/1aHus; o
KUCJIOTAMH, COJIAIMA. . (u3HYECKUX CBOWCTB | COBPEMEHHOMY CBOM JICHCTBHS B
BoccraHoBuTenbHbIC CBONCTBA METAILIOB. YPOBHIO Pa3BUTHS COOTBETCTBHH C
MCTAJIJIOB. 9ﬂeKmp0xuMuueCKud YMeTh N0Ib30BaThCs HayKH. TIOCTABJICHHOM 3a1a4eh
pﬂa Hanp;lofceHuﬁ mMemaJilos. 3J'IeKTpOXI/IMI/I‘-IeCKI/\I'M 1 yCJIOBUSIMHU €€
Jaéopamopnuii onsim Ne32 PSLIOM HalpsOKCHUH peanuzanuu
Baaumooeiicmaie Memaios ¢ METaJUIOB, COCTaBIATh Io3naBaTesbHBIE:
. ypaBHEHUS HCIIONB3YIOT 3HAKOBO —
pacmeopamu coJjieu. XUMUYECKHX PEAKLIUH, CHUMBOJINYECKUE
Bzaumooeticmseue memannos XapaKTEPU3YIOIIHX cpencTsa
(Magyu,q, YUHKA, dicenesa, Meau) C CBOMCTBa MCTAJIJIOB, KOMMyHHKaTHBHLIe:
pacmeopamu Kuciom U OOBSCHSATH CBOHCTBA ApTyMEHTHUPYIOT CBOIO
METAJLIOB B CBETE TO3ULHUIO U
Tb npeCTaBICHHI 00 KOOPJIMHUPYIOT €€ C
Hemoncmpayuonnslii onsim OKHCITUTETBHO- MO3ULIUH TAPTHEPOB B
Ne23 U3zyuenue obpaszyos BOCCTAHOBUTEJIBHBIX COTPYIHUYECTBE
MEMALIOB. nporueccax. OIPENIEIISIFOT CBOIO
JUYHYO TTO3UIIHIO,
a/IeKBATHYIO
g hepeHITIPOBAHHYIO
CaMOOIICHKY CBOUX
YCIIEXOB B ydebe
47. | IllenoyHble METAJIBI. Ymetsb DopMHpOBATH PeryasTuBHbIe: §43 PeaktuBer u
CoeauHeHns MEeN0YHbIX XapaKTepusoBaTh OTBETCTBEHHOE IUIaHUPYIOT CBOH XHMHYECKOE
IIETOYHBIC METAJLITbI OTHOILLCHHE K JICACTBHYSI B CBSI3H C oGopynoBanue

METAJJIOB
JHemoncmpayuonnotii onvim
Ne24 Bzaumooeiicmeue

wenov4Hblx memaiilos C 6000II.

Ha OCHOBAHMH HX
IIOJIOKCHHUS B
MIEPUOINYECKOMN
Ta0JINIIE ¥ CTPOCHHUS
aTOMOB, COCTaBJIATh
YpaBHEHMsI peakLui,
XapaKTEePU3YIOLINX
CBOMCTBA IIEJIOYHBIX
METaJIOB, U
O00BSACHATH UX B
CBeTEe MpEeICTaBICHUIA
00
3JIEKTPOIUTUYECKOM
JIHCCOIUALIMN U
OKHCJIUTEIbHO-

YYEHUI0, TOTOBHOCTh
M CIIOCOOHOCTH K
€caM000OPa30BAHHUIO.

MOCTaBJIEHHOM 3aauen
U YCIIOBUSIMH €€
PEIICHHS, YIUTHIBAIOT
MIPaBUJIO B
HHaHHpOBaHI/II/I n
KOHTpOJIE criocoba
peleHus
ITo3naBaTeJbHbBIE:
CTaBAT ¥ QOPMYITUPYIOT
e U PoOJIeMBl ypoKa
HCIIOJIB3YIOT MOUCK
HE0OX0UMOit
HHPOPMALIUH YIS
BBITTOJTHEHUS YYCOHBIX
3aJJaHuH C




BOCCTAaHOBUTEIHHBIX HCTIOJIb30BaHUEM
mporeccax. y4eOHOM JINTEPATYPHI
KoMMyHHUKATHBHBIE:
aJIeKBAaTHO UCTIOJIB3YIOT
pedeBbIe CpeIcTBa IS
3¢ (EeKTHBHOTO peIICHHS
KOMMYHHUKaTHBHBIX
3a/1a4 YU THIBAIOT
pa3HbIC MHCHUS U
CTpeMsTCA K
KOOpAWHAIH
Pa3IMyYHBIX IO3ULIUN B
COTPYAHUIECTBE
48. | CBoMcTBa MIEI0YHO3EMEIBLHBIX YMmerb dopmupoBatb PerynsitTuBHbIe: § 44 PeaktuBsl u
METAJIIOB H MX COSIMHEHMIA, XapaKTepu30BaTh [IEIIOCTHOE TUTAHUPYIOT CBOU XAMHI9YECKOe
N aneMeHThI IIA-rpynme! | MupoBo33peHue, JIEHCTBUS B CBS3H C o0opynoBaHue
A eMOHcmvp aquHH.I.’ i onvim Ne2S Ha OCHOBaHUU UX COOTBETCTBYIOIIIEE TOCTaBJICHHOW 3a1aueit
Bzaumooeticmsue wénounozemenvuvix
emanios ¢ e0doil. TONOKEHHA B COBPEMEHHOMY U YCTIOBUSIMH €€
Obpa3syel eadicHeuuux npupoOHbIX TICPHOMITICCKOM YPOBHIO Pa3BHTHA DCLICHIA, yAHTHIBAIOT
COeOUHEeHUTI MASHUS, KATbYUSL. TaGuue 1 CTpOCHHUA HayKi, 1 MPaBHIIO B
aTOMOB. YMeTb KOMMYHUKATHBHYIO IUITAHUPOBAHUH U
COCTaBIISITh KOMITETEHTHOCTh B KOHTpOJIE criocoba
YpaBHEHHUSI peaKkluid, 001IeHNN U peenns
XapaKTepU3YIOIINX COTPYIHUYECTBE CO I[lo3naBareabHbIE:
CBOWCTBA KaJbIUA U B3pOCJIBIMU U CTaBsAT U GOPMYIUPYIOT
€ro COeIMHCHUH, I CBEPCTHUKAMHU. LIEJIH U TIPOOJIEMBI YpOKa
OOBSICHATH WX B CBETE HCTIONB3YIOT MTOUCK
TIpeJCTaBICHUH 00 HEOO0XOUMO
INEKTPOIUTUIECKOM WHPOPMALIUH IS
JIUCCOLIUAITUN U BEITIOJTHEHHS yUeOHBIX
OKHUCJIUTEIHHO- 3alaHul C
BOCCTaHOBUTEIBHBIX HCTIOJB30BaHUEM
mporeccax. y4eOHOIT TUTepaTyphI
KomMmyHuKaTHBHBIE:
aJICKBaTHO UCIIONIb3YIOT
pedeBbie CpelCcTBa I
3¢ (EKTHBHOTO PEIICHUS
KOMMYHHUKATHBHBIX
3a/1a4 YYUTHIBAIOT
pa3Hble MHCHUS U
CTPEMSITCS K
KOOpAWHAINH
PA3TMYHBIX TO3KUIUH B
COTPYIITHUYECTBE
49. | CBOUCTBA COEAUHEHUIN KAJIBIINS. 3HaTh KavyecTBeHHYIO | DopMupoBaTh PeryasitTuBHble: § 45 PeakTuBbl 1
YKeCTKOCTh BOJIBI PEaKIMIo Ha HOHBI IIEIOCTHOE TUIAHUPYIOT CBON XAMHIYECKoe
JaGopamopmwiii onvim Ne33 ggﬂbunﬂ. 3HaTh, 4eM MHPOBO33pECHHE, JICHCTBUS B CBASU C obopynoBaHue
YCIIOBJICHA COOTBETCTBYIOIIIEE NOCTAaBJICHHOU 3a/1a4CH

O3naxomuenue co ceorucmeamu

JKECTKOCTh BOJIBL.

COBPEMEHHOMY

" yCJIOBUSIMHU €€




u npespawjeHusAMU KapOoOHamoe
u euopokapbonamos. Th
Jlabopamopnwtii onvim No34
Yempanenue sorcecmrxocmu 600vt
6 oomauwnux ycrosusx Th

YMeTh pa3bsACHATH
CIOCOOBI yCTPaHSHMSI
KECTKOCTH BOJIBI.

YPOBHIO Pa3BUTHS
HAYKH, U
KOMMYHUKATHBHYIO
KOMIIETEHTHOCTH B
0O0ILIEHNH U
COTPYJHUYECTBE CO
B3pOCIIBIMH U
CBEPCTHUKAMHU.

PELICHUs, YIUTHIBAIOT
MIPaBWIIO B
IUITAHUPOBaHUU U
KOHTpoOJIe crocoba
peeHus
Ilo3naBarenbHbIe:
CTaBAT ¥ (QOPMYIHUPYIOT
LIeNTH ¥ IPOOJIEMBI ypOKa
HCTIONB3YIOT TTOHUCK
HE0OX0ANMOH
“HPOPMAIAHN TS
BBINTOJTHEHHS YIEOHBIX
3a[JaHHH C
HCTIONIb30BAaHIEM
y4eOHOH TuTepaTypsl
KoMmyHuKaTHBHBIE:
a/IeKBaTHO MCIOJIB3YIOT
peUeBbIC CPEACTBA IS
3¢ (EKTHBHOTO PEIICHUS
KOMMYHHUKaTHBHBIX
3a/1a4 YUUTHIBAIOT
Ppa3HbI€ MHCHUA U
CTpeMsITCS K
KOOpJAWHALUU
Pa3JINYHBIX TO3ULUH B
COTPYJHHYECTBE

50.

CBolicTBa AIFOMUHHUS
Hemoncmpayuonnotii onvim
Ne26 Bzaumooeiicmeue
anomunus ¢ ooou. Obpasywl
BANCHEUULUX NPUPOOHBIX
COCOUHEeHULL ATFOMUHUS

YMeTh coCTaBIsATH
YpaBHEHHUSI
XUMHUYECKUX peaKIuii,
XapaKTePU3YIOIIUX
o0111e CBOMCTBA
ATIOMMHMUS,
0OBSACHATL OTU
peakiuu B CBETE
MpeICTaBICHUN 00
OKHCIIUTEIHHO-
BOCCTAHOBHUTEILHBIX
mpoLeccax.

dopMupoBaTh
[EIIOCTHOE
MHPOBO33pEHUE,
COOTBETCTBYIOLIIECE
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HAyKH, U
KOMMYHHUKaTUBHYIO
KOMIICTCHTHOCTH B
o01eHn u
COTPYJIHHYECTBE CO
CBEpCTHUKaMHU B
mporecce yaeOHOM
JIeSITeIbHOCTH.

PeryasiTuBHbBIE:
IUTAHUPYIOT CBOU
JIEWCTBUS C
MOCTaBJICHHON 3aJauei
1 YCIOBUSIMH €¢
pelieHns, OIEHUBAIOT
MPaBUIBHOCTH
BBITTOJTHEHMS JIEACTBHS
Ilo3HaBaTe/IbHbBIE:
CaMOCTOSITEILHO
BBIJCISIOT U
(bopMyIHpYIOT
MO3HABATENBHYIO I1ETh,
HCIONB3YIOT O0IIIHe
TIPUEMBI pEeIICHUS 3a]1a4
KomMmyHuKaTHBHBIE:
JIOTTYCKaIOT
BO3MOKHOCTh
Pa3JIMYHBIX TOYECK
3pEHUs, B TOM YUCIIe HE
COBHAJAIONINX C UX
COOCTBEHHOH 1
OPUEHTHUPYIOTCS Ha

§ 46

PeakTusrl
XAMHUYECKOE
obopynoBanue




no3nuro napTHepa B

o0IeHNN U
B3aUMOJICHCTBUMI
51. AM(bOTepHOCTL OKCHUJIA U YMeTb 10Ka3bpIBaTh dopmupoBarb PeryasituBHbI€: § 47 PeaktuBsl u
THIPOKCHIA ATFOMUHHSL. aM(pOTepHBIN LIETIOCTHOE TUIAHUPYIOT CBOH XUMHUYECKOe
JaGopamopnuii onvim Ne35 XapakTep MHUPOBO33pEHUE, AecTBUAC 5 0GopynoBaHHe
COCIUHEHUS, COOTBETCTBYIOIIICS TIOCTaBJICHHOM 3a/1a4CH
THonyuenue eudeKcu()L} COCTaBIISITh COBPEMEHHOMY U yCIIOBUSIMU €€
ANIOMUHUS U 83AUMOOeLiCmEUe YpaBHEHUS YPOBHIO Pa3BUTHUA peIICHUs, OLICHUBAKOT
€20 ¢ Kuciomamu u weaodamu. | COOTBETCTBYIOUIHX HayKH, U MPaBUIBHOCTh
XUMHUYECKUX PEaKUUN | KOMMYHHKAaTHBHYIO BBIIIOJIHEHMSI JEUCTBUS
n OOBICHATH WX B KOMIIETCHTHOCTb B IHo3naBare/bHbIE:
CBETE NPEACTABICHUN | OOILLEHUU U CaMOCTOSITEIIEHO
00 COTPYAHUUYECTBE CO BBIJICIIAIOT U
ANEKTPOIUTHUECKOM CBEPCTHUKAMH B (bopMyIHpYIOT
JUCCOoLIMalluu. mnpoiecce yqe6H0171 TIO3HABATECIIbHYIO LIEIIb,
JIEATENTBHOCTH. HCTIONB3YIOT 00IIHe
MIPUEMBI pEllICHU 3a]1a4
KomMMyHHMKaTHBHBIE:
JIOITYCKaIOT
BO3MOXHOCTb
Pa3IUYHBIX TOYEK
3pEHUs, B TOM YUCIIE HE
COBIIAJIAIOIUX C UX
COOCTBEHHOH U
OPUEHTUPYIOTCS Ha
MO3ULMIO [TapTHEPA B
OOIIeHNN U
B3aUMO/ICUCTBUH
52.| XKeneso. 3HaTh CTpOeHUE dopmupoBatb PeryasituBHble: § 48 Jatunk
Jlemoncmpayuonnsiii onvim Ne27 aToMa xKeJesa, [IEJIOCTHOE HJ'IuaHI/IPYIOT CBOU JIaBJIeHMS,
Obpasybi pyo scenesa. (usndeckne u § MHUPOBO33pEHHE, HEHCTBAA C 5 PEAaKTUBBI U
C XUMHUYECKUE CBOUCTBA | COOTBETCTBYIOLIECE MNOCTaBJICHHOM 3a/la4cH XAMHYECKOC
Jcueanue ocenesda 6 Kenesa. YMeTb COBPEMEHHOMY U yCIIOBUSIMU €€ o0opynoBaHue,
Kuciopooe u xiope. Pa3bACHATH CBOMCTBA | YPOBHIO Pa3BUTHS PEIIEHNS, OLICHUBAIOT KOJUIEKIMH
Jlabopamopnotit onvim Ne 36 JKeye3a B CBETE HayKH, 1 NPaBUIBHOCTD
«OKucnenue jceneza 60 AaANCHOM | TPEICTaBICHUI 00 KOMMYHUKaTHUBHYO BBITNOJIHEHNS ACHCTBUSA
6030yxe» Th OKHUCJIUTEIbHO- KOMITETEHTHOCTh B Ho3naBarte/bHbIE:
BOCCTAaHOBUTEIIBHBIX 0o0IIeHNH U CamocToATeNnbHO
mpoueccax u COTPYJHUYECTBE CO BBIACIISIOT U
31EKTPOIUTHUECKON CBEpCTHHUKaMU B (bopMyIHpYIOT
JUCCOLMAIIMH. npouecce yaeOHOH O3HABATCJIbPHYIO 1ICJIb,

JACATCIbHOCTH.

HCITOJIL3YIOT 001IHe
TIPUEMBI pEeIleHUs 3a/1a4
KomMmyHuKaTHBHBIE:
Homyckatot
BO3MOKHOCTD
Ppa3JINuHBIX TOYEK
3pEHUs, B TOM YHCIIE HE




COBIIagarOIMnX C X

COOCTBEHHOH.

53. | CBolicTBa COEIMHEHUN XKele3a: 3HaTh CBOMCTBA dopMupoBath PerynsiTuBHbIe: § 49 PeakTuBbl 1
OKCHJIOB, THJIPOKCHIOB U CONEH coenunennit Fe(ll) u | memoctHOE anaHpr}OT cBOHM XEMHIECKOE
semesa(llu 1), Fe(ll1). Ymers MHPOBO33pCHUE, ACHCTBHAC 3 obopynoBaHHe

. COCTaBJISITh COOTBETCTBYIOLICE [TOCTaBJICHHOU 3a1a49CHn
Jlabopamopnutii onvim Ne37 ypaBHEHUs COBPEMEHHOMY W YCIOBHSMH ee
Tonyuenue cudpokcudos COOTBETCTBYOLINX YPOBHIO Pa3BUTHSI PeIleHHs, OLICHUBAIOT
aceneza(ll) u (111) u peaxuyii B cBeTe HAYKH, PABHIIBHOCTD
83AUMOOCUCMBIUE UX C IpecTaBIeHUN 00 KOMMYHHUKAaTUBHYIO BBIITOJTHEHHS JCHCTBHSA

SIIEKTPOITUTHYECKOM KOMITETEHTHOCTh B IMo3naBarenbHbIE:
Kuciomamu u weiouamu. Th auccouuany u oO11eHUn U CaMOCTOSITEIILHO
OKHCJIUTEBHO- COTPYIHUYECTBE CO BBIJICIISIFOT U
BOCCTaHOBUTEIBHBIX CBEPCTHUKAMHU U opmymnpytor
nporeccax. B3POCITBIMH.
MO3HABATENILHYIO LI,
HCTIOJB3YIOT 00IIIHMe
IIPUEMBI PELEHU 3aa4
KoMMyHHUKATHBHbIE:
Honyckarot
BO3MOXHOCTb
Pa3ITUYHBIX TOYCK
3pEHUsI, B TOM YHUCIIE HE
COBIA/IAIOIIHX C UX
COOCTBEHHOM.
54. | Ilpakmuueckasn paooma Ne9. §50 PeakTuBbI 1
Pewienue IxcnepumenmanbHovlx XHUMHHECKoe
o0opynoBaHHe
3a0au no meme «Oduwue u
UHOUBUOYANIbHBIE CEOIICMEA
memannoe». Th
MPOBOJIMMBIX OIBITOB, | aJeKBATHbIC BBICKA3bIBAHHE B YCTHOU
XapaKkTepU30BaTh CIOCOOBI Y MUCbMEHHOH (hopme
YCIIOBUSI TEUSHUS B3aUMOJICHCTBUSI C KoMMyHHKATHBHBIE:
peakiuii 10 KOHLIA B | OAHOKJIACCHUKaMH YUuTHIBAIOT pa3HbIe
pactBopax BO Bpems MHEHHUS U CTPEMSTCA K
HIIEKTPOJIMTOB. TPOBEICHUSI KOODJMHAIINH
MPaKTHYECKON Pa3JIMYHBIX TO3ULIUN B
paboThlI. COTPYAHHYECTBE
55. | IloaroroBka k T 1A O06006mwTh 3HaHUA M0 | DPopMHUPOBATH PerynsituBHbIe: [ToBTOpUT
Teme «MeTasn LETOCTHOE BHocaT HeoOX0MMbIE b TEMy
MHPOBO33PECHHE, KOpPPEKTHUBHI B ICHCTBUE «Metamn
COOTBETCTBYIOIICE MOCIIE €r0 3aBEePLICHHS BD».
COBPEMEHHOMY Ha OCHOBE €ro U yueTa
YPOBHIO pa3BUTHUS Xapakrtepa CAeIaHHbIX
HayKH, ommO0oK
KOMMYHHUKATHBHYIO KoMMyHHKATHBHBIE:

KOMIICTCHTHOCTh B

KOHTPOJHPYIOT




| OO0IIEHNH U JIeficTBUS apTHEpa




COTpYAHUYIECTBE CO
CBCPCTHUKAMU U

B3pPOCTIBIMH.

56. KOHTpO JIbHOE TECTUPOBAHUE 710 YMerb ucnonp3oBarb | PopMHpOBaAThH PerynsituBHbIe: 1 [ToBTOpUT

noopasoeny «IIpaKTHKYM 1o nproOpeTEéHHbIC OTBETCTBEHHOE OCYIIECTBIIIOT b IO

o 3HaHHA. OTHOILICHHUE K HUTOI'OBBIN U yqe6HHKy
H3YYCHUIO CBOUCTB IIPOCTHBIX VYEHHIO, TOTOBHOCTE HOLIATOBEL KOHTPOJIb MaTepran
BCIICCTB MCTAJLJIOB MX U CIOCOGHOCTD K IO pe3yJIbTaTy [JIaBBI
coeIMHEeHUID) CaMOpPa3BUTHIO U Ilo3naBartenbHbIE:

caM000pa30BaHUI0. CTpOSIT B MUCEMEHHON
dopme.
Paznen 5. OcHOBBI ONIBITHO-IKCIIEPUMEHTAJBHON U MPOEKTHOI esATeqbHOCTH (121)

57. | Texanka  0€30MAaCHOCTH  TIPH | Vmenue 1.Pa3ButnHe 1 PeakTHBEI U
BBIITOJIHEHHH ~ CAMOCTOSTENBHBIX | xapakTepu3oBath BHYTPEHHEN MMO3ULIMN XMMHUUYECKOe
OIIBITOB u 3KCHepI/IMeHTOB B | BaykHelmue IOKOJIbHUKA Ha O60py}loBaHI/Ie
AOMAIIHUX YCIIOBHUAX 144 C | xuMuYecKkue NOHITHs: | YPOBHC
HUCIIO0JIB30BaHHUEM 060pyl[OBaHI/I$I XUMHUYECKUN 3jeMeHT, | HOJOXXUTCIBHOIO
XUMHUYECKOH JTabopaTopuu. KinaccnuKamus OTHOLIEHUS K HIKOJIE,

BEIIICCTB IIOHHUMAaHUs
HEO0OXOIMMOCTH
y4YeHus,
BEIPA)KEHHOTO B
npeoOagaHIH
y4eOHo-
MTO3HABATEIHFHBIX
MOTHBOB U
MIPEIIOYTCHUN
COIMATILHOTO
croco0a OleHKH
3HAHUM;
2.®opMupOBaHHE
BBIPAYKEHHOU
yCTOIuMBON yueOHO-
MO3HABATEILHOM
MOTHUBAIINY YYCHHS

58. | Ilpakmuueckasa pavboma Nel (). Ucnonb3oBanue 1. OpueHTauus Ha K.YV ]I. 1 PeakTuBbl 1
Th Oopawenue co cmekiom 1a60paTOpHOTO [NOHUMAHME IPHYMH ~ YMeHus  paboTat B XUMHYECKOE
(ccubanue cmexkniaAHHOU 000pyI0BaHUs U ycrexa B ydeOHoi napax. 060pyIOBaHHe
mpyoKu, uzzomosienue: CTEKJISTHHOHN TIOCY/IBI, JIeITEeIIbHOCTH, ILYVY/.
nunemkKu; KAnuinapoe; MpOBeJICHUE 2. YuebHo- Ymenus Ha0JII01aTh,
npocmeuwiux y3inoe, HECJIOKHBIX MO3HaBaTeJILHBIN Jenartb  BBIBOJALI  IpH
npocmeiimux npuoopos), Th 3KCIIEPHMEHTOB JUIs MHTEPEC K HOBOMY [POBEJIEHVH OTIBITOB.

JI0Ka3aTeIbCTBA y4eOHOMy Matepuany P.YV/I.
BBIIBUTaEMBIX U criocobaM pemieHuss Y MEHUE
MPETON0KEHHH; HOBOM YaCTHOM CaMOCTOSITEILHOTO
OIIMCAaHHue 3a1a4uun BEACHUA
PE3YJIBTaTOB ATHX AKCHEPUMEHTAIBHON
pabdot JIeSATENBHOCTH,

OIIUCHIBATH XUMHUYECKHE
peakiy, HaOIroIaeMble




B XOJZI€ OKCIICPUMEHTA.

59. | XMMUYCCKHI aHAIIH3! 3HAHME OCHOB 1.OpueHTanys Ha K.YV]I. PeakTuBbI 1
KauC€CTBCHHBINU u XUMWYECKOIo aHM3a | NOHUMaHUE IPUIUH 1. Ymenue XHUMHUYECKOE
KOJIMYCCTBECHHBIU ycriexa B yueOHOH JIOrOBapuUBaThCs U o0opynosaHue

JIeSATENBHOCTH, MIPUXOJUTH K 00LIEMY

2. YuebHo- PELICHUIO B COBMECTHOHN

MO3HABATEJIbHBIN JESITEIIBHOCTH;

HHTEPEC K HOBOMY 2.YMeHHe MpPOTyKTUBHO

y4e0HOMY MaTepuaay  paspeuaTb KOHQIHKTHI

U CIIOcO0aM pellieHus  Ha OCHOBEC y4eTa

HOBOU YacTHOM HWHTEPECOB U MO3ULIUN

3a1a4u BCEX €0 YYaCTHHUKOB
ILYVA.
1. ®opmupoBaTh
YMEHUE ITPOBOJUTH
CPaBHEHME U
KIIacCU(UKAIIHIIO TIO
3aJJaHHBIM KPUTEPUSIM,
2.®dopMHpOBaTh y
ydamuxcs
MIPEICTABICHUE O
HOMEHKJIIaType
HEOPTraHUYECKUX
COEIMHEHU.
P.YV.
1. YMeHue yuutsiBaTh
BBIJICIICHHBIE YIUTEIEM
OpPHUEHTUPSI ICHCTBUS B
HOBOM y4eOHOM
MaTepHaie B
COTPYIHHUYECTBE C
YUYHUTEIEM,
2. YMeHue IUIaHUpOBAaTh
CBOHU JICHCTBUA B
COOTBETCTBHH C
TIOCTABJIEHHOM
3a71a4ei U yCIOBUSIMU €€
pean3anmm.

60. | TeopeTndyeckne OCHOBBI OIBITHO- | YMeHHE OOBACHATH 1.Pa3BuTne K.YY/. PeaktuBel 1
AKCIEPUMEHTATbHON M | 3aKOHOMEPHOCTHU BHyTpeHHeW no3uunu 1. YMenue: XMMHUYECKOE
HpOCKTHOﬁgHeﬂTenLHOCTH. HM3MEHEHUS CBOWCTB IIKOJIbHUKA Ha * CTPOUTH ITOHATHBIC I obopynoBaHue

BELLIECTB , 3HAHUE YpOBHE napTHepa
OCHOB MOJIOXKHUTEIBHOTO BBICKa3bIBaHHUA,
9KCIIEPUMEHTAIBHON OTHOLIEHHMS K IIKOJNE,  YYHUTBIBAIOLIME, YTO
U NPOEKTHOH MOHUMAaHHUsA NapTHEP 3HAET U BUIMT,
JIeSITEIBHOCTH HEOOXO0IUMOCTH a 4TO HET;
YYCHHUS, * 33/1aBaTh BOIIPOCHI;
BBIPAYKEHHOI'O B * KOHTPOJINPOBATh
npeobiagaHuu JefcTBUS MapTHEPA.

yaeOHo-

LYV




MO3HABATEIbHBIX
MOTHBOB U
MPEITOYTEHHN
COLIUAJIBHOTO
croco0a OLEHKHA
3HAHUH;
2.®opMupOBaHUE
BBIPAYKEHHOU
ycToiunBOHi yueOHO-
MO3HABATEIbHOU
MOTHUBAIMH yUECHHUS.

YmMenue:

* OCYIICCTBJIATH aHAJIH3
0OBEKTOB C BBIICICHUEM
CYIICCTBEHHBIX U
HECYIIECTBCHHBIX
MPU3HAKOB;

* OCYIICCTBJISATH CHHTE3
KaK COCTaBJIEHHE LIEJIOr0
W3 YacTeH.

P.YVI.

YMenus:
1.0cymiecTBIATH
HWTOTOBBIN ¥ IIOIIArOBLIi
KOHTPOJIb 110
pe3ynbTary;

2. AJleKBaTHO
BOCTIDHHHUMATH OL[CHKY
YAUTEIS;

3. Pasanuath criocob u
pe3yJabpTaT AeicTBUA

61.

Bb100p TeMbI IpoeKTa.
[TnanupoBaHue NEATEIBHOCTH.

VMeHue IIaHupOBaTh
COOCTBEHHYIO
IKCHEPUMEHTAIBHYIO
JEsATeNBHOCTH ,
YMEHHE BBIJIBUTaTh
THIIOTE3bI, CTABHTD
HPOCKTHBIC 3a1a4H.

PaszBuBath
CIIOCOOHOCTH K
CaMOOIICHKE Ha
OCHOBE KPHUTEPHS
YCIICITHOCTH
yaeOHoi
JIeSITEILHOCTH

K.YYI.

1. Ymenue
JIOTOBAPHUBATHCS U
MPUXOANTH K 00IIEMY
PELIEHNI0 B COBMECTHOM
JIeSITeTTBHOCTH;
2.YMeHue IpoTyKTUBHO
paspeniath KOH(OIHUKTHI
Ha OCHOBE yyeTa
HMHTEPECOB U MO3ULUIA
BCEX €r0 y4aCTHUKOB
ILYYA.

1. YMeHue npoBoguTh
CpaBHEHHE U
KJ1accu(pUKaIUIo 110
3aJJAHHBIM KPUTEPUSIM;
2. ®opMupoBaTh y
ydaluxcs
IpeJCTaBIEHUE O
HOMEHKJIaType
HEOPraHUYECKUX
COEIMHEHUH

P.YVA.

1. YMeHure yuuThIiBaTh
BBIICJICHHBIC YYUTEIEM
OPHUEHTHUPHI ICUCTBUS B
HOBOM Y4€OHOM
Marepuane B
COTPYIHUYECTBE C
YUHUTETIEM;

2. YMeHue miaHupoBaTh




CBOM JICUCTBUSA B
COOTBETCTBHH C
MOCTAaBJICHHOM 3a1adeii
U YCIIOBUSIMU €€

peanu3aum.
62. | [logrotoBka  mpoekra. COOp | Ywmenue 1.Pa3Butie K.YY. PeaKTHBEI U
uH(pOpMAllUK 1O JaHHOW TEME. | IIaHHpOBATh BHYTpeHHeW no3uuuu 1. YMenue: XMMHYECKOE
MOl[eJII/IpOBaHI/Ie HpoeKTHOf/I COOCTBEHHYIO LIKOJIbHUKA Ha * CTPOUTH MOHATHBIC ISt 000pyI0BaHHE
JACATCIIBHOCTH. 9KCIICPUMCHTAJIbHYIO CaMOCTOSITCIILHOC napTHepa
JEATEIBHOCTS , MPOEKTUPOBAHNE BBICKa3bIBaHUS,
YMEHHE BBIABUTATh yueOHOH YUYHUTHIBAIOIINE, YTO
TUNOTE3bI, CTaBUTh JESATEIBHOCTH napTHep 3HaeT U BUIUT,
MIPOEKTHBIE 3a]1auH, 2.®opMupOBaHUE a 9TO HET;
cobuparb BBIPA)KEHHOU * 33/1aBaTh BOTIPOCHI,
nH(OPMAIHIO U3 YCTOMUYHMBOH y4eOHO- ¢ KOHTPOJIHPOBATH
Pas3IMYHBIX MIO03HABATEILHON JEUCTBUS TapTHEpPa.
HICTOYHUKOB, MOTHBALIMHU YYCHHUS ILYVYI.
aHaJN3HUPOBATh, Ymenue:
MOJICJIUPOBATh * OCYIIECTBIISTH aHAIN3
9KCIIEPUMEHT 00BEKTOB C BBIZICJICHUEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;
* OCYIIECTBIISITH CHHTE3
KaK COCTaBJICHHE 1100
U3 YacTei.
P.YYA.
YMmeHus:
1.0cy1iecTBasATh
HUTOTOBBIN U IOLIArOBBIN
KOHTPOJIb 110
pe3ynbTary;
2. AnexBaTHO
BOCIIPHHUMATb OLEHKY
yUUTeNs;
3. Paznuuats criocod u
pe3yabTar 1eHCTBUS
63. | Bemonnenue YYEOHBIX | Hcromnb3oBanue K.YVY/. PeakTuBbl u
IIPOEKTOB, OIIBITHO- | naGopaTopHOTO 1. Ymenne XMMHYECKOE
HKCIIEPUMEHTAIBHBIX PadOT. 06opynoBaHus U JI0rOBapUBaThCS U o6opynoBaHue
HpaKanecxne paﬁoTbI IIO | CTEKJISIHHOM MOCYJbI, MIPUXOJHUTH K 00IIEMY
TEMaM IPOCKTOB YYalllUuXCH, | nmpoBeacHUE PELIEHUIO B COBMECTHON
6 SKCIIEPUMEHTOB IS JEATENBHOCTH;
JI0Ka3aTeNnbCTBa 2.YMeHue MpoJyKTUBHO
BBIJJBUTAEMBIX pasperarb KOHQJIUKTHI
MPEANOI0KEHNH]; Ha OCHOBE yueTa
OINKCaHUE HMHTEPECOB U MO3UIHH

Pe3yJIbTaTOB STHX
pabor

BCEX €r0 y4aCTHHKOB
ILYYA.

1. ®opmupoBathb
yYMEHHE IIPOBOIHUTH




CpaBHEHHE U
KIaccu(QUKaIUIO IO
3aJIJaHHBIM KPUTCPHUSIM;
2.DopMHUpOBaTh y
yUamuxcs
MIPEJICTaBICHHUE O
HOMEHKJIAType
HEOPTaHMYECKUX
COCTUHECHUH.

P.YVII.

1. YMeHue y9uThiBaTh
BEIJICTICHHBIC YIHTEIEM
OpUEHTHPHI ACUCTBUS B
HOBOM y4eOHOM
MaTepuae B
COTPYTHUYECTBE C
y4HUTETIEeM;

2. YMcHUe IIaHupOBAaTh
CBOHU JEHUCTBUSA B
COOTBETCTBHUH C
MOCTaBJICHHOMN

3amadeii 1 yCIOBUSAMI €€
peanm3anum.

64.

ITonroroBka y4eOHBIX TIPOEKTOB
K 3aIIUTe

Pa3BuBath
CIIOCOOHOCTH K
CaMOOLIEHKE Ha
OCHOBE KPHUTEPHUS
YCIICITHOCTH
y4eOHoI
JIESITENLHOCTH

K.YY/].

1.YMmenue
HCIIOJIb30BaTh PEeUb IS
PEryJSIUK CBOCTO
JICHCTBHS;

2.AIeKBaTHO
HCTIONIE30BaTh PEYCBEIC
CpencTBa ISl pelICHHS
Pa3IMIHBIX
KOMMYHHUKATHBHBIX
3a/1a4, CTPOUTh
MOHOJIOTHYECKOE
BBICKA3LIBAHUE, BIIAJIETh
JTUAIIOTHYECKOH (hopMoi
peun

P.YV].

YMenune
CaMOCTOSITEIBHO
aJIeKBaTHO OLIEHMBATh
MPaBUIBHOCTH
BBINOJIHEHUS AEHCTBUSA U
BHOCHUTH HEOOXOIUMEBIE
KOPPCKTHBEI B
HCIOJIHEHUE KaK I10
XOJIy €r0 peallu3allii,
TaK ¥ B KOHIIE JCHCTBHS.
ILYVY/.

‘YMeHue: oCcylecTBIsITh




CpaBHEHHE U
KJIacCU(UKAIIHIO,
BBIOWpAst KPUTEPUU JIJIST
YKa3aHHBIX JIOTHYECKUX
orepanuii;

CTPOUTH JIOTHIECKOEC
paccyxaeHue

65.

[Ipomexxyrounas arrecrarusi.
3amuTa NpoeKTOB

YMenue oBiaageHus
HaBbIKaMU KOHTPOJISI
M OIICHKH CBOCH
JIeSITCIILHOCTH,
YMEHHE MIPEeIBUACT
BO3MOJKHBIE
MOCJIEICTBUSA CBOMX
JNEUCTBUMN

‘YMeHue OlleHUTD
CBOM y4cOHBIC

JOCTHXKCHUSA

K.YYI.

1.Ymenue
UCTIONB30BaTh peyb JUIs
PEryJIsAIUY CBOETO
ICHCTBHS,

2.AnekBaTHO
HCTIONIb30BaTh PEUEBhIC
CpPEeACTBA JUTS PELICHUS
Pas3INIHBIX
KOMMYHUKaTHBHBIX
3aja4, CTPOUTh
MOHOJIOTHYECKOE
BBICKa3bIBaHHUE, BIIAJCTh
TUATIOTHYECKOH (hopMoid
peun

P.YVYI.

YMenue
CaMOCTOSATEIHHO
a/IeKBaTHO OIIEHUBATH
MPaBHILHOCTh
BBITIOJTHEHUS ISHCTBHS U
BHOCHTBH HEOOXOIIMBIE
KOPPEKTHBBHI B
UCTIOJTHEHHE KaK I10
X0y €ro peain3alyy,
TaK ¥ B KOHIIE JICHCTBHSI.
ILYVYA.

YMeHue: ocyIecTBIsATh
CpaBHEHHE U
KJaccu(UKaIHIo,
BBIOMpPAst KPUTEPHUH JIJIsI
YKa3aHHBIX JJOTHYECKUX
onepaui;

CTPOWTH JIOTHYECKOE
paccyxaeHue

66.

TTonrotoBka k ' A: pemienue
MPAKTUKO OPUEHTHUPOBAHHBIX

3aJaHui

YMeHue oBagcHus
HaBbIKaMH KOHTPOJIS
M OLIEHKH CBOEH
JIESITEILHOCTH,
yYMEHUE MPEIBUIIETh
BO3MOJKHBIE
MOCJIEACTBHS CBOMX
JIEUCTBUMN

YMenue oneHNuTh
cBOM y4ucOHBIC
JIOCTHOKEHHUS

K.YYI.

Ymenue
CaMOCTOSTEIIHHO
OpraHU30BHIBATH
yueOHOe JeiiCTBHE.
ILYVY/.

YMmenue
npeoOpa3oBEIBATh

PeaktuBel
XUMHYECKOE
00opynoBaHue




nHpopmanuio u3
OJIHOTO BHUJIa B IPYTOH.
P.YV]I.

VMeHue cocTaBIsaTh
IJIaH peIIeHus

POOJICMBI
67. | IlogroroBka k I MA: pemienue VYMeHue oBiafeHus VYMeHue OLleHUTD K.YVYI. PeaxTuBbl 1
MIPAKTUKO OPUEHTUPOBAHHBIX HaBBIKAMU KOHTPOJIS CBOM y4cOHBIC VMenne XUMHUYECKOE
3a1aHU I ¥ OLICHKH CBOCH JMOCTHXXCHUS CaMOCTOSITEJIBHO obopynoBaHue
JIeATEITBHOCTH, OpraHU30BEIBATH
YMEHHE MIPEeBUAETh ydebHoe JeHcTBHE.
BO3MO>KHBIE ILYVYA.
MTOCIICAICTBHUS CBOUX YMeHue
JICUCTBUI npeoOpa3oBbIBATH
nndopmanuio u3
OJTHOTO BUJIa B IPYTOIA.
P.YVYI.
‘YMeHHue COCTaBIATh
TUTaH PEIICHHS
poOIeMBI
68. | O000IIEHNEe, CHCTEMATH3AIASA U | 1. 3aKpernieHue 1. Ymenue K.YY]. PaGora ¢
KOPPEKIMS 3HAHUM YYaIIUXCs 32 | 3HAHWH U paCueTHBIX OpUCHTHPOBATHCA Ha  YMeHHe TecTaMHt
KypC <<3KCHepI/IMeHTaJII>Ha$I HaBbIKOB y4-Cil. IMOHHMMAaHHUEC NPHUINH CaMOCTOATEIILHO (I/IHZ[I/IBPI,I[
xuMus-9», 9 kiacc. 2. YMeHue pemarsb ycrexa B y4eOHoi OpPraHU30BbIBATE yasbHble
TecToOBBI KOHTPOJIb. THUIIOBBIC TIPUMEPHI JIEATEITBHOCTH yaeOHoe 3a/1aHus)
KOHTPOJBHOH pabOTHI. B3aMMO/ICHCTBHE B
rpyrie
ILYVYA.
YmeHue:

* OCYILIECTBIISATH aHAJIH3
00BEKTOB C BBIJCICHUEM
CYIIECTBEHHBIX
HECYIIECTBEHHBIX
MIPHU3HAKOB;

* OCYIIECTBIIATH CHHTE3
KakK COCTABJIEHME LIEJIOTO
W3 YacTeH.

P.YV].

VYMmeHus:
1.0OcymiecTBasATh
HMTOTOBBIN M MOIIArOBBIN
KOHTPOJIb 110
pe3yIbTary;

2. AJIEKBaTHO
BOCIIPHHUMATH OLCHKY
YVUUTEIS;

3. Pasnuuats crocob u
pe3yabTaT AeCTBUA




