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[Tpunsito Ha [legarornueckom YTBEPX/IAIKO

COBETE Hupektop 3.111.3e1umxaHoBa

TIpoTokon ot « 27 » asrycra 2025  [IprKas NeS8-m ot 27 asrycra
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PABOYASA ITPOT'PAMMA

BHEYPOYHOH IeSITEJIbHOCTH «IKCIEePUMEHTAJbHAsA XuMus 8-9»
1J19 8 - 9 KJ1acCOB ¢ UCMOJIb30BaHNEeM 000pyaoBaHus neHTpa « Touka pocra»

Cpok peanuzayuu npozpammst - 1 ron
I'pynna yuawuxca 8- 9 xnacce
Ilpozpamma paccuumana - Ha 5 4acoB B Heneno, 3aroa 170 yacos

2025-2026 .



PABOYAS ITPOI'PAMMA

JTOMOJIHUTEJIbHOT0 00pa30BaHusl « IKCIIEPUMEHTAJIbHAA XUMHUA 8-9»
1J151 8-9 KJIACCOB € UCIOJIb30BaHUEM 00opynoBaHus neHTpa «Touka poctay

Ha 6a3e nentpa «Touka pocta» obecrieunBaeTcst peasin3anusi 00pa3oBaTeIbHBIX POTPAMM €CTECTBEHHO-HAYYHON M TEXHOJIOIMYECKON HAIIPABICHHOCTEH,
pa3paboTaHHBIX B COOTBETCTBUH C TPEOOBAHUSIMHU 3aKOHOJATENLCTBA B chepe oOpa3oBanus U ¢ yu€ToM pekoMeHamunii denepanbHOro oneparopa yueOHOro
npeaMera « XUMUs».

Pabouasi nporpaMma cocTaBjieHa HA OCHOBE CJIEYIOIIUX TOKYMEHTOB:

e OyHIAMEHTAIBHOIO f/ipa COJAEpX aHUs 00lIero oOpa3oBaHUA M B COOTBETCTBUM C ['OCyIapCTBEHHBIM CTaHIAPTOM OOIIETO
oOpa3oBanus (rmpuka3 MuHUCTepcTBa 00pa3oBanus U Hayku Poccuiickoit denepanuu ot 17.12.2010 1. Ne 1897).

e Pabounx nporpamm. [Ipeamernas nunaus y4ueObnukoB [ .E.Pymsutuca, @.I'.®enpamana. 8-9 kiaccel: mocobue uisi yduTelen
ob1eobpasoBarenbubix opranuzanuii /H.H. T'apa. — 2 u3z., non. — Mocksa: [Ipocsemienue, 2013 .

e ®epnepanbHblil 3ak0H «O0 o6pazoBanuu B Poccuiickoit @eaepaunn» Ne273-D3 ot 29 nekabps 2012.

e [lpuMmepHOil mporpamMmbl OCHOBHOTO OOmHIEro oOpa3oBaHWd MO XMMUU s 8-9 kiaccoB, nomylueHHas —JlemaprameHTOM
00pa3oBaTeNbHBIX MIPOrpaMM U CTaHAAPTOB 0011Iero oopazoBanuss MO PO.

o @eepalbHOTO TIEPEYHS YYEOHHWKOB, PEKOMEHIOBAaHHOTO (IOMyIIeHHOT0) MUHHCTEpCTBOM o00pa3oBaHus W Hayku PO k
UCITIOJIb30BAHUIO B 00pa30BaTEIHLHOM IpoIiecce B 001ieo0pa3oBaTeIbHbIX yupexkaeHusx Ha 2022-2023 yueOHsblil ro.

e TpeOoBaHMii K pe3yabTaTaM OCHOBHOIO OOHIEro 0Opa3oBaHMs, NPEICTABICHHBIX B (eaepalbHOM TIOCYyJapCTBEHHOM
00pa3oBaTebHOM CTaHAapTe O0OIIero 00pa3oBaHMUS BTOPOIrO MOKOJICHUS. B Hell Takke YYUTBHIBAIOTCS HJIEU PA3BUTHS U
(bopMHpOBaHUS YHUBEPCAIbHBIX YUEOHBIX AEHCTBUI ISl OCHOBHOTO OOLIEro 00pa30BaHMs.

e MeTonuueckux pPEKOMEHIAMI MUHHCTEpCTBa MpocBemieHus Poccuiickoit ®enepanun mno «Peanmzanuu o0pa3oBaTeIbHBIX
IpPOrpamMM €CTECTBEHHOHAYYHON M TEXHOJOTMYECKON HANpaBIIEHHOCTEH MO XMMHUHU C UCIOJIb30BaHUEM O0OpYJIOBaHUsS LIEHTpa
«Touxka poctay (yTBepKAEHBI pacropsbkeHueM MunHucrepcerBa npocenienus Poccuiickoit ®@eneparuu ot 12 suBaps 2021 r.Ne P-
6).

e OcHoBHOI oOpazoBarenbHOM mporpaMMmbl MBOY «COII Ne4 ¢. Hosxkait —FOp1» Ha 2022-2023 y4uebnblii TO/I.

o [losokeHuUs 0 CTPYKTYpE, MOPSAAKE pa3padOTKU U yTBepkIeHuH padouux nporpamm no ®I'OC, [Ipunoxenue Ne k mpukazy MbOY
COMI Ne 4 c. Hoxait —FOp1», yueoHoro miiana MbBOY «COI Ne 4y na 2022-2023 yueOHblii 101,



YueOHO-MeTOAMYeCKOe o0ecrieueHre Kypca XUMHHM OCHOBHOI 00111€00pa30BaTe/IbHOM HIKOJIbI

1. Pymsutuc I'. E. Xumus. 9 knacc. ®I'OC: yueb. aisa obmeodpaszorart. yupexaenuii / I'. E. Pymsutuc, ®@. I'. ®enpaman. — M.:

IIpoceemienue, 2019.
2. Xumusi: 9 KII.: 3JIEKTPOHHOE TPUIIOKEHHE K YUCOHUKY .
3. I'apa H. H. Xumus. Paboune nporpammsl. [Ipenmernas nunus yueonukos I'. E. Pyasutuca, @. I'. ®enpamana. 8—9 kmaccst / H.
H. I'apa. — M.: [Ipocsemenue.
4. TabpyceBaH. U. Xumus: pabouas tetpanb: 9 k. / H. U. 'abpyceBa. — M.: [IpocBenienue.
5. I'apa H. H. Xumus: 3agaunuk ¢ «momomuaukom»: 8—9 ki. / H. H. I'apa, H. . I'abpyceBa. — M.: [IpocBemienue.
6. Pagenkuit A. M. Xumust: nunaktudeckuit marepuan: 8—9 ki. / A. M. Papeukunii. — M.: [IpocBemienue.
7. 'apa H. H. Xumus. Ypoku: 9 k. / H. H. I'apa. — M.: [IpocBemenue.
8. boposckux T.A. Tectsl mo xumuu. A30T u pochop. Yriepoa u kpemuuii. Metamnel.9 knacc: k yueobnuky I'. E. Pynsutuca, ®@. I
Oenpamana «Xumud. 9 kimacen. DI'OC (k HoBomy yueOHUKY) — M.: U3narensctBo «Ox3amen», 2017. — 111c. (Cepust «YuebHo-
METOJAMYECKUI KOMIUIEKT).
9. bopoBckux T.A. Tectbl mo xumuu. Knaccudukanus XUMUYECKUX peakiuid. XUMHUYECKUE PEaKIMU B BOJHBIX PacTBOpPAX.
["anorensl. Kucnopon u cepa. 9 knace: k yueonuky I'. E. Pynsutuca, ©. I'. @enpamana «Xumus. 9 knace». ®I'OC (k HoBoMy
yueOHuKy) — M.: U3aarenbctBo «Ok3amen», 2017. — 109 c. (Cepust «YueOHO-METOIUUECKUN KOMILIIEKT ).
10. [lepeuenp nu@ppoBbIX HHPOPMALIMOHHBIX pecypcoB MuTepHeTa:

IIepeyeHb JOCTYNHBIX HCTOYHUKOB HHPOPMALUH
B paznene npencraBieH CIIMCOK KHUT U CCBUTIOK Ha CaliThl, B KOTOPBIX O0Jiee MoIpoOHO OCBEUIEHBI PA3IMYHBIE ACIIEKThl pAaCCMAaTPUBAEMBIX

BOIIPOCOB. Hx MoxHO PEKOMCHAOBATH KaK YYUTECI0, TAK U O6y‘-IaeMBIM, IMPOSABUBIINM UHTEPEC K H3y‘laeM0fI TEMC.

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

12.

Bacunwes B.I1., Mopo3zosa P.I1., Kouepruna JI. A.Ilpaktukym no aHanutuyeckoil XxuMuu: Yueo. nocodue ais By3oB.— M.: Xumus, 2000.— 328 c.
I'pocce 3., BaiicmanTtens X. Xumus 1i1s m0003HaTenbHbIX. OCHOBBI XMMUU M 3aHUMaTenbHble onbIThL.I' JIP.1974.11ep.c Hem.— JI.: Xumus, 1979.— 392
c.

Hepnronsy B. @ .Mup Bogst.— JI.: Heapa, 1979.— 254 c.

Kunun . M. O6mas xumus. [Tpaktukym L-mukpo. PykoBonctBo s cryaentoB.— M.: MITI1Y, 2006.— 322c.

Hcnonb3oBanue nudpoBbIx 1abopaTtopuil npu oOyueHnu xumuu B cpeaneit mkoune/ becnanos I1. M. lopodees M.B., Kunun [[.M., 3umuna A.1.,
OpxexkoBckuii [1.A.— M.: BUHOM. JlaGoparopus 3nanuii, 2014.— 229 c.

Kpucrannsl. Kpucramnoruaparel: Meroauueckue ykazanus K 1adopatopHbsiM paboraMm. 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 XUMUH: MaTepualibl JUisl MIKOJIbHBIX pedepaToB, (pakyIbTaTUBHBIX 3aHATHI U CEMUHAPOB: YueOHOe
nocobue.— M.: «Mz3marensctBo ACT»: «M3marenbctBo Actpenby, 2002.— 347 c.

Jleencon U. A. Xumunueckue peakuuu: Temnosoit a¢dekr, paBHOBecue, ckopocTb.— M.: OO0 «M3parensctBo AcTpens, 2002.— 192 c.

Jlypee 1O. }O. CnpaBounuk 1o ananutuueckoit xumun.— M.: Xumus, 1971.— C.71—89.

Hazaposa T.C., I'paGeukuii A.A., JlaBposa B. H. Xumuueckuii skcniepument B mikosie.— M.: [Ipocsemenue, 1987.—240 c.

Heopranunueckas xumus: B 3 1./ ITox pex. FO. JI. Tperbsikopa.T.1: ®u3nko-XxuMHUuecKrue OCHOBbI HEOPTaHUYECKOH XUMHUU: YUeOHUK I CTY/I. BBICII.
yue0. 3aBeaenuit/M. E. Tamwm, 0. J[. TpetssikoB.— M.: U3narensckuii meHTp «Axagemusy», 2004.—240 c.

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



13. Crpensaukona JI. H. 13 gero Bcé caenano? Pacckasbl o BemectBe.— M.: Sy3a-npecc.2011.— 208 c.

14. CycnennukoBa B.M, Kucenesa E. K. PykoBoicTBO 10 IpUroTOBIEHHUIO TUTPOBAHHBIX pacTBOpoB.— JI.: Xumus, 1967.— 139 c.

15. dapaneit M. Uctopus ceeun: [lep.c anri./ITox pen.b. B. HoBoxxunoBa.— M.: Hayka. ['maBHast penakmust Gpu3nKo-MaTeMaTHICCKON
mutepatypsl, 1980.— 128 c., un.— (bubmmoteuka «KBaHTy)

16. Xomuenko I'.I1., CeBactpsinoBa K. U. OkuciurensHo-BOoCCTaHOBUTENbHBIC peakiuu.— M.: [IpocBemenue, 1989.— 141 c.

17. Dumuxnoneus mis nereid. T.17. Xumus / I'nas.pen.B. A.Bononun, Ben.Hayd.pen.M.Jleencon.— M.: ABanTa +, 2003.— 640 c.

18. DOprtumo JI.Bona: kHura o camom BakHOM BeriecTBe B Mupe: nep.c pun.—M.: Kommac ['ma, 2019.— 153 c.

19. Yeptkos U.H., XKyxos I1. H. Xumuueckuii SKCriepuMEHT ¢ MaJIbIMU KOJTM4ecTBaMu peakTuBoB. M.: IIpocBemienune, 1989.— 191 c.

20. Caiit MI'Y. IIporpamma Kypca XUMHUH IS ydanuxcst 8—9 kiiaccoB 001eo0pa3zoBaTeIbHOM MIKOJIBI.
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

21. Caiit ®UIIN. OTKpeITHII OaHK 3a1aHuK 17151 GOPMHPOBAHUSI €CTECTBEHHO-HAYYHON TPAaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

22. Caiit Enunas xonnekuus udpoBbX 00pa3oBaTeNbHBIX PECYPCOB.
http://school-collection.edu.ru/catalog.

23. Caiit ®enepanpHblil HEHTP UHPOPMALIMOHHO-00pa30BaTEIBHBIX PECYPCOB.
http://fcior.edu.ru/

Oolecnevyenne yyammuxces:
1. Pyosumuc I''E. , @envoman @.I'". Xumus. 9 kinacc. PI'OC: yueOHuk 1151 00111€00pa30BaTeIbHBIX YUPEKIASHUN -M.;
[Tpocemenne, 2017-2019 rr.
2. T'apa H.H. Xumus: 3agaunnk ¢ «mmoMormHIKOMY: 8-9 knaccesl / H.H. I'apa. — M.: [IpocBenienne.
3. bubmmoTeka HayYHO- TOMYJISAPHBIX U3MAHUHN IS TOTYUYEHUS JOTOTHUTEIBHON HH(OPMAITUH TI0 TIPEAMETY (B KaOMHETE XUMUHU
U B IIKOJIbHOU OUOIMOTEKE).
4. DnexTpoHHBIE 00pa30BaTEIbHBIC PECYPCHI.

[TpodunbHbI KOMIUIEKT 000pyaoBaHus 1eHTpa «Touka pocra» obecreunBaeTr dPQPEKTUBHOE NOCTHKEHUE 00pa30BaATEIbHBIX
pe3yJIbTaTOB 00yYarolIMMHCS IO MPOTrpaMMaM €CTECTBEHHO-HAYYHOW HANpaBJIEHHOCTH, BO3MOYKHOCTb YIIyOJEHHOTO H3yuYeHUs
OTJENbHBIX MPEIMETOB, B TOM 4HCle A (GOPMUPOBAHUS M300pETATENHCKOrO, KPEaTUBHOTO, KPUTHUECKOTO MBILIUICHHUS, Pa3BUTHS
(GYHKIIMOHATBHOW IPaMOTHOCTH Y 00y4alOIUXCsl, B TOM YUCJIE €CTECTBEHHO-HAYUYHOW U MaTeMaTHUECKOM.

OKCIEpUMEHT SBISETCSI UCTOYHUKOM 3HAHUW U KPUTEPUEM UX UCTMHHOCTH B Hayke. KoHuemnmus coBpeMEeHHOTro oOpa3oBaHUS
MOJIpa3yMeBaeT, YTO B yUeOHOM 3KCIEPUMEHTE BEIYIIyIO POJib JOJDKEH 3aHATh CAMOCTOSTEIbHBIN HCCIeI0BATENIbCKUM yUEHUYECKHIt
HKCIIEPUMEHT.

CoBpeMeHHBIE JKCIEPUMEHTANbHBIE HMCCIEAOBAHUS IO XHMHUU YK€ TPYIHO TMPEACTaBUTh 0€3 HWCIOJB30BaHUS HE TOJBKO
aHAJIOrOBBIX, HO U LIMPPOBBIX U3MEPUTENBHBIX TPUOOPOB. B ®enepansuom ['ocyaapcrsennom ObpazoBarensHoMm Crannapte (OI'OC)
MPOIUCAHO, YTO OJJHUM M3 YHUBEPCAIBHBIX YUCOHBIX JEHCTBUM, MPUOOPETAEMBIX YUAIIUMHCS, JOHKHO CTaTh YMEHHE
«TPOBENICHUSI OIBITOB, TMPOCTHIX AKCIEPUMEHTAIBHBIX HCCICIOBAHUM, TPSIMBIX W KOCBEHHBIX HW3MEPEHHH C HCIIOIb30BAHHEM



aHAJIOrOBBIX U IIU(POBBIX U3MEPUTEIBHBIX TPUOOPOBY.

VY4eOHbIN SKCIEPUMEHT 110 XMMUHU, TPOBOAUMBINA HA TPATUIIMOHHOM 000pYy0BaHUM, 0€3 MpUMeEHEeHUs [IUPPOBBIX J1TabopaTOpui,
HE MOJKET MMO3BOJUTH B MIOJIHOM MEpe PEUIUTh BCE 3a/]a4l B COBPEMEHHOMU LIKOJIE. DTO CBSI3aHO C PSAJIOM IPUYHUH:

* TPAJUIIMOHHOE MIKOJbHOE 000PYI0BAaHUE M3-32 OTPAHUYCHUS TEXHUYECKUX BO3MOKHOCTEW HE IMO3BOJISIET MPOBOJUTH MHOTHE

KOJIMYECTBEHHBIE UCCIIEAOBAHMS;

* JTUTENBHOCTD NMPOBEACHUS XUMHUECKUX UCCIEA0OBAHUI HE BCEr/la COTJIACYETCS C TMTEIbHOCTHIO YUEOHBIX 3aHATU;

* BO3MOXXHOCTb IIPOBEICHHSI MHOTHX MCCIICOBAHUN OTPAHMYUBACTCS TPEOOBAHUAMU TEXHUKH 0€30MaCHOCTH H JIp.

[udposass naboparopus MOTHOCTHIO MEHSET METOIUMKY M COJIEp)KaHHWE SKCIEPUMEHTATbHON JEATEIbHOCTH W pelaeTr
BhIIENIEpEYUCICHHBIE NpoOieMbl. [IIMpOKKI CHEKTP AATYMKOB MO3BOJISIET YYAlIUMCS 3HAKOMUTHCA C MapaMeTpaMd XHMHYECKOIrO
HKCIIEPUMEHTA HE TOJILKO Ha KAY€CTBEHHOM, HO U Ha KOJMYEeCTBEHHOM ypoBHE. L{udposas mabopaTopusi mo3BOJISET BECTU ATUTEIbHBIN
HKCIIEPUMEHT JaKe B OTCYTCTBUE 3KCIIEPUMEHTATOPA, @ YaCTOTAa UX U3MEPEHUIN
HEIO/IBJIACTHA YEJI0BEYECKOMY BOCIIPUSATHIO.

B npouecce ¢popMupoBaHUs 3KCIIEPUMEHTAIBHBIX YMEHUN YUYEHUK 00ydaeTcs NpeaCcTaBiIsITh HH(pOpMaluio 00 HCCIe0BaHuu B
YeThIPEX BUAAX:

* B BepOaJIbHOM: OIUCHIBATh SKCIIEPUMEHT, CO3/1aBaTh CJIOBECHYIO MOJEIIb IKCIIEPUMEHTA, (PUKCHUPOBATH BHUMAHUE HA U3MEPSIEMBIX

BEJIMYMHAX, TEPMUHOJIOTHH;

* B TaOJUYHOM: 3aIOJHATH TAOJIMIIBI JAHHBIX, JIEKALUIMX B OCHOBE MOCTPOECHUs rpadukoB (IpU 3TOM Y YyYalllUXCsl BO3HHMKAeT

MEPBUYHOE MPEJCTABICHUE O MacIITabax BEJIUYHH);

* B IrpaUyUecKOM: CTPOUTh I'pa@UKU MO TAOJIUYHBIM JAHHBIM, YTO NAa€T BO3MOXKHOCTH NEpexoAa K BBIIBUKEHUIO THUIIOTE3 O

XapaKTepe 3aBUCHUMOCTH MEXIY BEIMYMHAMHU (MPU 3TOM YUHUTENb MOKAa3bIBAE€T MPEUMYIIECTBO B BU3yalIM3allUd 3aBHCHUMOCTEU

MEXy BEIMYMHAMU, HATJIATHOCTh 1 MHOTOMEPHOCTB);

* B BUJIC MAaTEMaTUYECKUX YPAaBHEHUI: JaBaTh MaTEMAaTUYECKOE OMMCAHUE B3AMMOCBS3U BEJIMUMH, MaTEMaTHUYECKOe 00001IEeHNE.

[lepexoq OT KaxA0ro 3Tana npeacTaBieHusl MHPOpPMaALMK 3aHUMAET JOBOJBHO OOJBIION MPOMEXYTOK BpeMeHH. B 7—8 kiaccax
ATOT TPOIIECC HEOOXOIMM, HO B CTAPIIMX KJaccax MOXKHO ObUIO ObI 3TO BpeMsi MOTPATUTh HA pellieHrne 0osee BaXKHbBIX 337a4. B aTom
1aHe uu@posbie 1a00OPATOPUN CYIIECTBEHHO 3KOHOMST BpeMs. DTO BpeMs MOXHO notpaTuTh corsiacHo ®I'OC Ha popmupoBanue
UCCJIEIOBATENIbCKUX YMEHUHN YUaIIUXCsl, KOTOPbIE BBIPAXKAIOTCS B CIAEAYIOLUIMX JEHCTBUSIX:

* OIIpeIeNICHNUE TTPOOIIEMBI,

* IOCTAHOBKA UCCIIEA0BATEIBCKON 3a1a4H;

* IUIAHUPOBAHUE PEIICHUS 3a/1a4H;

* IIOCTPOECHUE MOJEIIEN;

* BBIJIBH)KCHHE THITOTES;

* SKCIIEPUMEHTAJIbHAS POBEPKA TUIIOTE3;

* AHAJIU3 JIaHHBIX SKCIIEPUMEHTOB UM HAOJIIOICHH;

* popMyHpoOBaHUE BHIBOJIOB.



2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBbI

BHEYPOYHOH JIESITEJIbHOCTH «IKCIEePUMEHTAJIbLHASA XUMUS-9)

IJI51 9 KJI1acCOB ¢ MCIOJIb30BaHUEM 000pyaoBaHus HeHTpa «Touka pocray
C OIIMCAaHUEM YHUBEPCAJIbHBIX y‘leﬁﬂl)IX HeﬁCTBHﬁ, JOCTUTAaECMBbIX Oﬁy‘laIOHII/IMI/ICSI

JIuunocmmuuie pezyromamot
Obyyarowuiica nOLYYUM 03MONCHOC 01 POPMUPOBAHUSA CledyIowux TuyHocmubix YV/I:

—  OmpeJelieHne MOTHBALIUY U3Y4YEHUs y4eOHOro MaTepuana;

—  OIICHMBaHME yCBAaUBAEMOIro y4eOHOro Marepuaia, MCX0/1s U3 COLMAIbHBIX U JINYHOCTHBIX IEHHOCTEH;

—  TIOBBILICHHE CBOETO 00Pa30BaTEIBLHOIO YPOBHS U YPOBHS TOTOBHOCTH K M3YYEHUIO OCHOBHBIX HCTOPHUYECKUX COOBITHI, CBS3aHHBIX C
pa3sBUTHEM XUMUH U OOIIECTBA;

—  3HaHWE [IPaBUJI [IOBEICHMS B YPE3BbIUYANHBIX CUTYyaLUAX;

—  OLEHHMBaHHE COLMAJILHON 3HAUUMOCTH NMPOo(deccHii, CBA3aHHBIX C XUMUEH;

—  BJAJICHUE IIPaBHJIaMU OE30M1aCHOT0 OOpPAIEHUS C XUMUYECKUMHU BELIECTBAMH U 000PYI0BaHUEM, IIPOSBICHUE SKOJIOTHYECKON KYJIbTYPHI.

Memanpeomemmboie pezyiomanol
Pecynamusnbie

Obyuarowutics NOLYYUM 03MONCHOC 01 POPMUPOBAHUS CLedYVIOuUX peyaamusHblx YV/]:

1esienoJaranye, BKIrvas TOCTAHOBKY HOBBIX IIeJIeH, MpeoOpa3oBaHne MPaKTHUECKON 3a/1a4H B TIO3HABATEIIbHYI0, CAMOCTOSATEIBHBIA aHATTN3 YCIOBUMA
JOCTIDKEHUS TIeTTH Ha OCHOBE yU€Ta BBIJCTICHHBIX yUUTENIEM OPHEHTUPOB ACUCTBUS B HOBOM y4eOHOM MaTepualie; MIIaHUPOBaHUE Iy TH JTOCTHKCHUS
meJei;

yCTaHaBJIEHHUE 1I€JIEBbIX IPUOPUTETOB, BbIJIEIICHUE aIbTEPHATUBHBIX CIIOCOO0OB JOCTHXKEHMS LIETM U BBIOOP Hanbosee 3pPeKTUBHOTO crnocoda;
YMEHHUE CaMOCTOSITEIbHO KOHTPOJINPOBATh CBOE BpEMsI U YIIPABIISATh HM;

yMeHUe IPUHUMATh pelIeHus B IPOOJIEMHON CUTYyalluy;

MIOCTAHOBKA yUeOHBIX 33/1a4, COCTaBJICHHUE IJIaHA U TOCJIE0BAaTEIbHOCTH JICHCTBUI;

opraHu3zaiys pabouero Mecra MnpH BbIIOJIHEHUH XUMHUYECKOT0 SKCIIEPUMEHTA;

IIPOrHO3UPOBAHME PE3YIbTATOB 00yUEHHs, OlIEHUBAaHHE YCBOCHHOTO MaTepHaa, OLEeHKa KaueCTBa U YPOBHS MOJYUYSHHBIX 3HAaHUH, KOPPEKIUS MIaHa
1 crioco0a JeHCTBUS MPU HEOOXOAMMOCTH.

Ho3nasamenvhole

Obyyarowuiica nOLyYUm 03MONCHOCMY 01 hopmuposanus credyrowux nosnagamenvuvix YVJ/I:

MIOWCK U BBIJIeNICHHE UH(POPMALIUY;

aHaJM3 yCJIOBHM U TpeOOBaHMI 3a7a4H, BBIOOP, COTIOCTABIICHHE U 0OOCHOBAaHHE CIIOCO0A PEIIeHHUs 3a/1a4u;

BbIOOp Hanbosee 3 PEeKTUBHBIX CLIOCOOOB PELIECHHS 3aa4l B 3aBUCHMOCTH OT KOHKPETHBIX YCIIOBU;

BBI/IBIJKEHUE M 000CHOBaHHNE TUIIOTE3bI, BBIOOP CrI0c00a e€ MpoBEPKHU;

CaMOCTOSITENTFHOE CO3JITaHUE aTOPUTMA JACATEIBHOCTH TIPU PEIICHUH MPOOJIEM TBOPUYECKOTO U TIONCKOBOTO XapaKTepa;
YMEHHSI XapaKTepHU30BaTh BEIECTBA IT0 COCTAaBY, CTPOCHUIO U CBOICTBAM;



OTMCBIBAHUE CBOMCTB: TBEP/BIX, KHUJIKHUX, Fa3000pa3HBIX BEIIECTB, BHIACICHHE UX CYIIECTBEHHBIX MPHU3HAKOB,
n300pakeHre cocTaBa MPOCTEHIINX BEIIECTB ¢ MOMOIIBI0 XMMUYECKUX (POPMYJI U CYIIIHOCTH XUMHUYECKUX PEAKIHH C TOMOIIbI0 XUMHUECKUX

YpaBHEHUN;

IIPOBEACHUC Ha6J'IIo,I[€HPII>i, OIIMCAHUC ITPHU3HAKOB U YCJ'IOBI/Iﬁ TCUCHUA XUMHUYCCKUX peaKuHﬁ, BBIITOJITHCHHUE XUMHUYCCKOI'O SKCIIEPUMEHTA, BEIBOJAbI HA

OCHOBE aHaJIM3a HAOIIOICHUH 3a HSKCIIEPUMEHTOM, PELICHNE 33a4, TOJTydYeHHEe XUMUYECKON HH(OpPMaLlMU U3 pa3IMyHbIX HCTOYHHUKOB;

YMCHHUC OPTaHHU30BbIBATH UCCIICAOBAHNEC C LCIIBIO IIPOBCPKU T'HITIOTE3;
YMCHUC NCJIaTb YMO3AK/IFOUCHHA (I/IH,I[YKTI/IBHOG H 110 aHaJ'IOFI/II/I) " BBIBOJBI,
YMCHHC 00BEKTUBHO OLICHNBAThb PIH(bOpMaI_[I/II-O 0 BCHICCTBAX U XUMHUYCCKUX IMPpOoUECCaAX, KPUTUUCCKHN OTHOCUTBHCA K HCCBI[OH&y‘IHOfI I/IH(l)OpMaHI/II/I.

Kommynuxamuenwie

Obyuarowuiica ROLYYUM 03MONCHOCb 01 POPMUPOBAHUSA CLeOVIOUUX KOMMYHUKamuenvix YV/I[

IIOJIHOE ¥ TOYHOE BBIPAKEHHUE CBOUX MBICIIEH B COOTBETCTBUH C 3a/1a4aMHU U YCIOBUSMH KOMMYHUKALINH;

aZICKBATHOE UCIIOJIb30BAHHUE PEUYEBBIX CPEACTB I y4aCTHs B AUCKYCCUU U apryMEHTalMU CBOEH NO3ULIUU, YMEHUE IPEICTABIATh KOHKPETHOE
coJiepKaHue ¢ COOOLIEHUEM €ro B MUCbMEHHOM U YCTHOM (opMe, olpeiesieHue Clioco00B B3aUMOCHCTBUS, COTPYTHUUECTBO B IIOMCKE U cOOpe
nH(bOpMAIHH;

oTpeJiesIeHUe CII0COO0B B3aUMOJICHCTBUS, COTPYTHUYECTBO B TIOMCKE B cOOpe MHPOPMALINH, YIaCTHE B AUAJIOre, TNIAHMPOBAHKE O0IINX CIOCOOO0B
paloThI, MPOSBJICHNE YBAXKXUTEIBHOTO OTHOIIECHUS K IPYTMM yYallluMCsl; OIIMCAaHUE COAEPKAaHUs BBIIOIHIEMbIX AEHCTBHUM C 11€TIbI0 OPUEHTUPOBKH B
MIPEAMETHO- ITPAKTUYECKON JEATEIbHOCTH; YMEHHSI YUYUTHIBATh PA3HbIE MHEHUS U CTPEMUTHCS K KOOPIAWHALMK PA3JIMYHBIX TO3ULIAN B
COTPYIHUYECTBE;

(bopMyIMpoBaTh COOCTBEHHOE MHEHHE U MTO3ULIMIO, ApTYMEHTHPOBATh M KOOPAMHUPOBATH €€ C MO3ULMSIMU NapTHEPOB B COTPYAHUUYECTBE IIPU
BbIpAaOOTKE OOLIEro pereHust B COBMECTHON AEATEIbHOCTH;

OCYIECTBIATH B3aUMHBII KOHTPOJIb M OKa3bIBaTh B COTPYIHUYECTBE HEOOXOAMMYIO B3aUMOIIOMOIIIb;

IUTAHUPOBATh 001IHEe CIOCOOBI Pa0OTHI; OCYIIECTBIATh KOHTPOJIb, KOPPEKIHUIO, OLIEHKY JAeHCTBHI NapTHEPA, yMeTh yOeX1aTh;

HCIOJIb30BATh a/IeKBATHBIE SI3BIKOBBIE CPEJICTBA Il OTOOpa’KEHHsI CBOMX YyBCTB, MBICIIEH, MOTUBOB U IOTPEOHOCTEH; 0TOOpaXkaTh B peuu
(onmucanue, 00bICHEHUE) COIEPKAHUE COBEPIIAEMBIX JIEUCTBUM, Kak B (popMe rpOMKOI COLMANU3UPOBAHHON peun, Tak U B OopMe BHYTPEHHEN peun;
pa3BUBaTh KOMMYHUKAaTUBHYIO KOMIIETEHIINIO, UCIOJIb3YS CPEJICTBA YCTHOM U MMChbMEHHOW KOMMYHMKAIMH ITPU paboTe C TEKCTaMU yuYeOHHUKA U
JOTIOJTHUTEIBHOM TUTEpaTypoil, CIpaBOUYHBIMU TaOJIULAMH, TIPOSBIISITE TOTOBHOCTh K YBaXEHUIO MHON TOUKH 3pEHUS ITPH 00CYKIAECHUHU Pe3yJIbTaTOB
BBITIOJITHEHHOU PabOTHI.

Ilpeomemmnoie pe3yromamol
Obyuarowuiics Hayuumcs:

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

OTHCHIBATH CBOWCTBA TBEPBIX, )KHUJIKHUX, Ta3000pa3HbIX BEIIECTB, BBIIETS UX CYIIECTBEHHBIC TPU3HAKY;
PacKpbIBaTh CMBICT 3aKOHA COXPAaHEHUSI MacChl BEIIECTB, AaTOMHO-MOJIEKYJIIPHOW TEOpHUH;

pa3nuyaTh XUMHYECKUE U (PU3NYECKUE SIBICHUS,

Ha3bIBATh IPU3HAKU U YCIIOBUSA NPOTECKAHUA XUMHUUYCCKUX peaKHHfI;

coOJro1aTh MpaBmuiia 0€30NacHON pabOTHI TP MPOBEJICHUHN OTBITOB;

MOJTH30BaThCS JTAOOPATOPHBIM 000PYIOBAHUEM U TTOCYI0M;



— TIONMy4yaTh, cOOMpaTh Ta3000pa3HbIe BEIIECTBA M PACIIO3HABATH MX; XapaKTepU30BaTh (PU3NYECKHUE W XUMHUYECKHE CBOMCTBA OCHOBHBIX KIIACCOB
HEOPTraHUYECKUX COCTMHEHHH, POBOAUTH OIBITHI, TOATBEPKIAIOIINE XUMUYECKUE CBOMCTBA U3YUYCHHBIX KJIACCOB HEOPTAaHMYECKUX BEIIECTB;

— pacKphIBaTh CMBICI MTOHSATUS «PACTBOP», BEIYHMCIATH MAaCCOBYIO JIOJIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C OMPEACIEHH ON
MAacCOBOM J0JIE pacTBOPEHHOTO BEIIECTBA;

— XapakTepHu30BaTh 3aBHUCHMOCTh (PU3NYECKHX CBOWCTB BEHIECTB OT THIA KPUCTAUIMYECKON PEMIETKH, OMPEESNSTh BUJI XUMHUYECKOW CBSI3H B
HEOPTraHUYECKUX COCAMHCHUSX;

— pacKpbIBaTh OCHOBHBIC IOJIOKCHUSI TCOPUHU AJICKTPOJUTHUCCKON AMCCOLMAIINM, COCTABIIATh YPaBHEHHUS SJEKTPOJMTUUECKONW TUCCOITUAIIN KHUCIIOT,
IeJI0YeH, CoJIelt U peakuii HOHHOTO OOMEHa;

— pacKpbIBaTh CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH, OMPEAeNATh OKUCIUTEIh W BOCCTAHOBUTEIb, COCTABJIATh YpPAaBHEHHS
OKHCIUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIHIA;

— Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUIECKOU PEAKIUY;

—  XapaKTepHu30BaTh B3aUMOCBSI3b MEX/IYy COCTABOM, CTPOCHUEM U CBOMCTBAMH HEMETAILJIOB U METAJLIIOB;

— TPOBOJUTH OMBITHI MO MOJTYUYECHUIO U U3YUYCHUIO XUMHUYECKUX CBOWCTB Pa3JINUHbIX BEIIECTB;

— TIpaMOTHO 0OpamaThcs ¢ BEIICCTBAMH B IOBCEHEBHOW KHU3HU.

Obyuarowuiica noayuum 603M0HCHOCIb HAYUUMBCA:

—  BBIJIBUTaTh U NIPOBEPATH IKCIEPUMEHTAIBHO T'MIIOTE3bl O XUMUYECKUX CBOMCTBAX BELIECTB HA OCHOBE UX COCTaBa M CTPOEHUS, UX CIOCOOHOCTH
BCTYNATh B XUMUUYECKHE PEAKLIMH, O XapaKTePe U MPOAYKTAX Pa3INUHbIX XUMHUUYECKUX PEaKIIHii;

—  XapaKTepu30BaTh BEILLECTBA I10 COCTABY, CTPOECHUIO U CBOMCTBAaM, yCTaHABIIMBATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U MEXY JaHHBIMU
XapaKTepUCTUKAaMU BEILECTBA;

—  COCTaBJIATh MOJIEKYJIIPHBIE U MIOJIHBIE HOHHBIE YPABHEHMSI 110 COKPAILIEHHBIM HOHHBIM YPABHEHUSIM;

—  NIPOTHO3MPOBATh CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTENBHBIE HIIM BOCCTAHOBUTEIbHBIE CBOMCTBA C YUETOM CTENEHEN OKHCICHHS JIEMEHTOB,
BXOJISIIINX B €r0 COCTaB;

—  BBIJIBUTaTh U MPOBEPATH IKCIEPUMEHTAIBHO THIIOTE3bI O pe3yIbTaTax BO3AECUCTBUS Pa3IMUHBIX (PaKTOPOB HA U3MEHEHHE CKOPOCTH XUMUYECKOU
peaxkuuu;

—  HCIOJb30BaTh NPUOOPETEHHBIE 3HAHUS JJIS SKOJOIMYECKH IPaMOTHOTO MOBEJICHHsI B OKpY Karollel cpene;

—  HCIOJb30BaTh NPUOOPETEHHBIE KIIIOUEBbIE KOMIIETECHIIMU IIPU BBIOJHEHNUHU MPOEKTOB M PELICHUH y4eOHO-UCCIIeJ0BATENbCKUX 3a/1a4 [0 N3YUYEHUIO
CBOWCTB, CITOCOOOB MOIY4YEHHUs M paclio3HaBaHMs BEIIECTB;

—  0OBEKTUBHO OLIEHUBATh HH(POPMAIIHIO O BEHIECTBAX U XMMUYECKUX MPOLIECCAX;

—  OCO3HAaBaTh 3HAYEHHE TEOPETUUECKUX 3HAHNMN N0 XMMMHU ISl IPAKTUUECKON JAESITEIbHOCTH YEIIOBEKA;
CO3/1aBaTh MOJIENIU M CXEMBI JUI PellIeHUs] yUeOHbIX U MTO3HABATENIbHBIX 3a/1a4; TOHUMAaTh HEOOXOAUMOCTh COOJIIOIEHNUS TIPEITUCaHHM,

npeajiara€MbiX B MHCTPYKIHAX MO MUCITOJIB30BAHHIO JICKAPCTB, CPCACTB OBITOBOM XUMUH U ap.

®opMbI KOHTPOJIA

Dopmuposanue HKT-komnemenmnocmu odyuaroujuxcs
VY4eHuK HayduTCs:



- HCIIOJIb30BaTh pa3HbIe MPHEMBI ITOMCKAa WHPOpPMAIMU Ha IEPCOHAIBFHOM KOMITBIOTEpEe B 00pa3oBaTENbHOM IPOCTPAHCTBE C MCIIOJIH30BAaHHEM O0OPYIOBAHUS
1 poBoi TabOpaTopuH;
- ACTIOJTb30BaTh PA3JIMYHBIE CTIOCOOBI XpaHEHUS M BU3yalu3aliui HHpopMammu, B TOM 4ncie, B rpadudeckoit popme

Dopmuposanue KOMREMEHMHOCMU 6 001ACMU ORLIMHO-IKCREPUMEHMATILHOIL U RPOEKMHOIL OeAmeIbHOCU

YyeHuk HAay4YUTCA IIJIAHUPOBATb W BBIIIOJHATH yqe6Hoe HCCICOOBAaHUC U y‘le6HbII>’I IPOCKT, HUCIIOJIb3Ys O6OPYI[OB3HHC, MOJCIHU, MECTOAbI, IPUEMBI, aJICKBATHBIC
uccienyeMon npoobieme.

YyeHuk MOJIYUYUT BO3MOXKHOCTb HAYUYUTHCA CaMOCTOATCIIbHO 3a1yMbIBATh, IINIAHUPOBATH U BBINIOJIHATH yqe6Hoe HCCIICAOBaHUC, y‘le6HLIﬁ )41 COHHaHbHBIﬁ IIPOCKT I10
€CTECTBEHHOHAYYHOI HAIPaBICHHOCTH.

Yuem pe3ynomamoe eneypounoii oeamenvnocmu

Dopmbl U nepuoOUUHOCMb KOHMPOJISL

Bxoonou konmpons IpoBOAUTCS B Hayalle y4eOHOTO rojia /Ui NPOBEpKU HAYaIbHBIX 3HAHUM U YMEHHI 00yYaroIuXcsl.

Texywuii KoHmpoib NPOBOAUTCS HA KaXIOM 3aHATHU B (pOpME e1arorndeckoro HabJtoJeHHUSI.

Tecmogbiii KOHMpPOabL OCYIIECTBISIETCS 110 OKOHYaHUU M3YUYEHUS KaXKJJ0r0 pas/ena.

Ilpomesicymounaa ammecmayus TPOBOJUTCA B KOHIIE y4eOHOro rojga B (OpMe 3alUThl NPOEKTa, MO3BOJSET MPOBECTH AHAIU3 PE3YIbTaTUBHOCTH OCBOCHMS
00y4aroIUMHCs OCHOB ONBITHO-3KCIIEPUMEHTAIBHOM U MPOEKTHON AEATEIbHOCTH JJAHHOTO Kypca BHEYPOUHOM JAESATENbHOCTU «DKCIIEPUMEHTAIbHAS XUMHUSD.

Kpumepuu oyenxu pezynomamog océoenus npozpammsl Kypca
PaGoTa o0Oyd4aromuxcs OLEHUBACTCS IO TPEXYPOBHEBOH IIIKaJIe, MPeIIoJIaraiomieil HaTMIKie ClIeIyIOIIX YPOBHEH OCBOCHHUS IPOrPaMMHOT0 MaTepuaa: BEICOKHH,
CpPEIHUN, HU3KHII.
Bricokuii ypoBeHb: 00yUaromuiics: AeMOHCTPHPYET BBICOKYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTD B 00pa30BaTEIbHON ACATEIFHOCTH, IPOSBIISCT HHULIUATHBY,
HE TIPOITyCKAeT 3aHATUsS 0€3 yBaXUTEIbHOH NPHYMHBI, TEMOHCTPUPYET BBICOKHH YPOBEHb 3HAHWH M KOMIICTEHIMH, BJIajeeT Ha BBICOKOM TBOPYECKOM ypPOBHE
nprOoOPETEHHBIMU B XOJ€ U3yUSHHS IPOTrPaMMbl YMEHUSIMH U HaBBIKAMU;
Cpennuii ypoBeHb: 00y4arOIIUACS JEMOHCTPUPYET OTBETCTBEHHOCTh W 3aMHTEPECOBAHHOCTH B 0OpPA30BATEIILHOM NEATEIHHOCTH, MPOSBISET XOPOIIHA YPOBEHb
3HAHUU U KOMHCTCHHHﬁ; HWHHUIUATUBLI HE IPOSABIACT, HO crocoben MNOAACPKUBATH MHUIIMATOPA B NpCIaracMoM I0JI€ ACATCIbHOCTU, B I[OCTaTOqHOﬁ CTCIICHHU
BJIAACCT MOJTYYa€MbIMU B XO/1€ U3YUCHUS IIPOTrpaMMbl YMCHUSIMU U HABbIKAMMU,
Huskuii ypoBeHb: 00ydaromuiicss JTeMOHCTPUPYET HEJOCTATOYHYIO OTBETCTBEHHOCTD M 3aMHTEPECOBAHHOCTH B 00pa30BaTEIbHON JEITEIILHOCTH, MTOCEIACT 3aHATHS
OT Clly4asi K CIIydaro, OKa3bIBaeT yJOBJICTBOPUTEIbHBIN YPOBEHb 3HAHUH M KOMIICTEHIIMH, B LIEJIOM €JIa00 BIIaJeeT MOJy4aeMbIMHU B XOJI€ U3Y4CHUS IIPOTrPAMMBI
YMEHUSIMU U HaBBIKAMH.
®opMBbI pe3yIbTaTOB 0CBOEHHSI MPOrPAMMBI BHEYPOUYHOI /1eATeIbHOCTH:
1. OT™MeTKa YpOBHS JOCTH)KEHUH 00y4aroerocs B JIUCTE IeAarorH4ecKoro HaOIItoICHNUS;
2. 3anucH B )KypHaje yuéra o pe3yIbTaTUBHOCTH YYacTHs 00Y4aIOIINXCsl B MEPOIIPUATHAX PA3HOTO BUJIA U YPOBHS (JUIJIOM, TpaMoTa, 6J1aroJapHOCTb, IPyroe);
3. 3anmcu B xypHasie y4€Ta 00 y4aCTHH B BBIC3THBIX MEPONIPHUITHUAX.
Ouenka TecToBbIX padoT.

TecTsl, cocTosIIME U3 MSATH BOIPOCOB MOKHO MCIIOJIb30BATh MOCIIE U3yUeHHsI KaKJ0ro Marepuana (ypoka). Tect uz 10—15 BonpocoB ucnomib3yercs
U1 ieproaudeckoro KoHTposs. Tect u3 20—30 BonpocoB HEOOXOUMO UCIOIB30BATh ISl UTOTOBOT'O KOHTPOJIS.
IIpu oneHMBaHUM UCIIONB3YETCS CIEAYIOIAs IIKana: JUIsl TECTa U3 ISATH BOIIPOCOB
* HET OIINOOK — OIIEHKA «5»;
* 0J1HA OIIMOKA - OLIEHKA «4»;
* JIBE OIINOKH — OLIEHKA «3»;
* TPU OIIMOKH — OLIEHKA «2».



Jns Tecta u3 30 BonpocoB:

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

* 19—24 npaBWIbHBIX OTBETOB — OLICHKA «4»;

* 13—18 npaBUIIbHBIX OTBETOB — OIIEHKA «3;

* MEHbIIIE 12 TpaBUIIbHBIX OTBETOB — OIIEHKA «2).

Ounenka pedepara.

Pedepar onenuBaeTcs no ciieayromuM KpUTEPUsIM:

* cobOmoIeHNe TpeOOBaHUH K ero 0OPMIICHHIO;

* HEOOXOIMMOCTh U JOCTATOYHOCTD IS PACKPBITUS TEMbI IIPUBEICHHOM B TeKkcTe pedepaTta nunpopmanuu;

* yMEHHE 00Yy4aromierocsi CBOOOIHO U3JIaraTh OCHOBHBIE HJIEH, OTPAKEHHBIC B pedepare;

* CIIOCOOHOCTH 00YYAIOIIErocs MOHSTh CYTh 331aBA€MbIX WICHAMHU aTTeCTallMOHHOW KOMUCCHH BOIIPOCOB U C(hOPMYIHPOBATH TOYHBIE OTBETHI HA HUX.
Onenka npoekra.

[IpoekT oleHHBaETCS MO CIEAYIOIINM KPUTEPHSIM:

* coOI0IeHNe TPpeOOBaHUH K ero 0OPMIICHHIO;

* HEOOXOJIMMOCTh U JOCTATOYHOCTD ISl PACKPBITUSI TEMbI IPUBEIEHHOM B TEKCTE MPOeKTa HMH(pOpMAIIIH;

* YMEHHE 00YJaroIIerocss CBOOOTHO M3JIaraTh OCHOBHEIC HJICH, OTPAKEHHBIC B IPOCKTE;

* CIIOCOOHOCTH 00YYAIOIIErocs MOHSTh CYTh 33/1aBa€MbIX WICHAMHU aTTECTAlMOHHONW KOMHCCHH BOIIPOCOB M cPOPMYITUPOBATH TOUHBIE OTBETHI HA HUX.

Temamuxka uccneoosamenbckux u npoeKmetxpaéom C UcCnojib3o6aHuem 060py003anuﬂ uenmpa «Touka pocmay):

W3ydeHue 1menouHoCTH pa3iMdHbIX COPTOB MbLUIA U MOIOIIUX CPEICTB.

HNunukaTopHbIe CBOMCTBA pa3IMYHBIX PACTEHUN U IIBETOB (¢ onpenenenueM pH pactBopos).
Omnpeznenenue kayecTBa Xjae00MeKapHOi MyKHU U xJieba.

Omnpenenenne KayecTBa KUCIOMOJIOUHBIX TPOIYKTOB.

Onpenenenue 3aBUCUMOCTH W3MeHeHHs pH 11ebHOro ¥ macTepu30BaHHOIO MOJIOKA OT CPOKOB XpaHEHHUS.
N3yuenne 3¢ (pekTUBHOCTH pa3INYHBIX COJIEBBIX IPEJIOK.

KoHcTpynpoBanue «XMMHYECKHUX TPENIOK», OCHOBAHHBIX Ha XUMHUYECKUX PEaKIIUIX.

CuHTEe3 «MaJlaxuTa» B Pa3JINYHBIX YCIOBUSX.

N3yueHne KOppo3uH keje3a B pa3InYHbIX YCIOBUSX.

0. BimsiHue cBeTa M KHCIOPO/Ia Ha CKOPOCTh PA3JIOKEHUST paCTBOPA MOIU/IA KaJIHS.

11. Ompenenenune kauecTBa BOAOIPOBOTHON BOJIBI.

12. Xéctrocth Boabl. CITOCOOBI OmpeesieH s )KECTKOCTH BOJIBI.

13. bymaxnas xpomarorpadus. Xpomarorpadhuiyeckoe pa3zeacHIe BEIIecTB.

14. XpycranbHoe cTeks10. MOXXHO JIM UCIIOJIb30BaTh AJIs XpaHEHUS MUK ?

RO ~NoOT~WNE



1. COAEPKAHUE YYEBHOTI'O KYPCA

XHUMMSI 8 -9 kimaccebl 6a30Bblii ypoBeHb (170 yacoB, 5 yacoB B Helpe10)
Brenenne B Kypc « JKcnepuMeHTAIbHAS XUMHUSA-9» (2 1)
Beoonwiit uncmpyxmaoic no Th. XviMus — HayKa dKCIIEpUMEHTAIbLHAS.
Jlemoncmpayuonnstii 3kcnepumenm Ne 1. Oz3naxomnenue c 1a6opamopuvim 000pyoosanuem; npuémolt 6€30naAcHoll padonvl ¢ HUM.
BxonHoe TecTupoBaHue 0 TEOPETUUECKUM U MPAKTHUECKUM 3HAHUSM 3a § Kiacc

Pa3znea 1. MHoroo0pa3ue XuMH4YeCKHUX peaknuil B IKCIIEPUMEHTANbHOI xumuu (154)
Tema 1. Xumnueckne peakuuu (6 1)

Ilpakmuueckaa paooma Ne 1 «llpaguna mexnuku 0e3onacmocmu npu pabome ¢ nadopamopuvim o0oopyoosanuem. Ilpaguna nonvizoeanus
HazpeeameabHbIMU YCMPOUCMEAMU Y,

OBP B 3kcriepuMEHTAIBHON XUMUHU

Jlabopamopmuwiii onvim Ne [ «3yueHne peakiiuu B3auMOACHCTBUS CyJIb(pUTa HATPUSI C IEPOKCUIOM BOAOPOIa»

Temmoroii 3¢ ekt xumudeckux peakuuid. [TorsiTHEe 00 9K30- U SHIOTEPMUICCKHUX PEAKIIHIX.

Jlemoncmpayuonnsiii onvim No 2 [lpuMmepsbl 3K30- M SHAOTEPMHUYECKUX PEAKIUM.

Hemoncmpayuonnwiii onotm Ne 3 «TermoBoii 3¢ (eKT pacTBOPSHHSI BEIIECTB B BOJIC)

CKOpOCTh XMMHUYECKUX PEAKIH

Lemoncmpayuonnwiii oneim Ne 4 BzaumozeicTBie IMHKA C COJSIHOW M YKCYCHOM KuciaoTaMu. B3ammojeicTBUE rpaHyIMpPOBAHHOIO IIMHKA M LIMHKOBOMN
MBUTA C COJITHOM KucioTod. B3aumonelictBue okcuna meau(ll) c cepHoii KMCIOTON pa3HON KOHIEHTPALMU TPU Pa3HBIX TeMIIepaTypax.

Jlabopamopmuwiii onvim Ne 2 «3menenue pH B X0 OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIAI»

Ilpakmuueckaa paboma Ne2. H3yuenue 61uanus ycaoeuil nPpo6edeHus Xumuieckoli peakyuu Ha eé cKkopochtb.

Jlabopamopmusiii onvim Ne 3 «CpaBHUTENIbHASI XapaKTEPUCTHUKA BOCCTAHOBUTEIILHON CITOCOOHOCTH METAILJIOB)

[Toaroroska k ' MA

Tema 2. JnekTpoanTnyeckas auccounanus (9 4)

DNEeKTpOoNUTHYECKas JUCCOLMALINS — IIaBHOE YCIOBUE MPOTEKAHUS PEAKIIMI B paCTBOPAX.

Jlemoncmpayuonnwiii onvim Ne4 VicnpiTaHue pacTBOPOB BEIIECTB HA 3JEKTPUUYECKYIO MPOBOJAUMOCTh. J[BHKEHHE HOHOB B JJIEKTPUUYECKOM TMOJIE.
Lemoncmpayuonnoviii onvim Ne5 « INEKTPOIUTHI U HEIJIEKTPOIUTHD)

DNEeKTPONIMTHYECKAs TUCCOLUAIIHS KUCIIOT, IIEI0YEH U COoJei.

Jlabopamopmuwiii onvim No4. VI3MeHeHre OKpacKu MHAUKATOPOB B Pa3IMYHBIX Cpeax.

CunbHbIe U crabble 3JIEKTPOITUTHI.

Jlabopamopnwiii onvim Ne 5. «CuiibHBIE W clla0ble ANIEKTPOIUThD OmpeneneHne KUCIOTHOCTH-OCHOBHOCTH CpeJlbl MOJIYYEHHBIX PacTBOPOB € IMOMOIIBIO
MHMKATOpa U JaTYHUKa 3JIEKTPOIPOBOIHOCTH

Jlabopamopnuwiii onvim Ne 6 «3aBUCUMOCTb 3JIEKTPO-IIPOBOTHOCTH PACTBOPOB CUIIBHBIX AJIEKTPOIUTOB OT KOHIIEHTPALIUU HOHOBY»

Peakiun nonHoro ooMena.

Jlabopamopnuwiii oneim Ne 7 «B3anuMoieficTBue THAPOKCHIA OapHst ¢ CEpPHON KUCIOTOM

Peakmun nonHoro ooMena.

Jlabopamopnuwiii oneim Ne 8§ Peakuinu oOMeHa MeXIy pacTBOPaMHU AJIEKTPOJIUTOB.

Jlabopamopmusiii onvim Ne 9 «O6pa3oBaHue cCojied aMMOHUS U U3yYEHUE UX CBOMCTBY



Ilpakmuyeckas pavoma Ne3. «Onpedenenue KOHueHmpayuu coiu no J1eKmMponpoeoOHOCHIU PACMEopa»

I'mpponus cosent.

IToaroroBka x ' 1A

Ilpakmuueckaa paboma Ned. Pewrenue sxcnepumenmanbHulx 3a0ay no meme «dnekmponumuueckan ouccoyuauuny. Th
TecToBbBIII KOHTPOJIL 1O pa3aeny «MHOroodpasue XMMUYECKUX PeaKIUil B IKCINIEPUMEHTAJILHON XUMHI)

Pazpnen 2. [IpakTukyM N0 M3y4eHHIO CBOMCTB MPOCTHIX BElIECTB: HEMETALJIOB H METAJLJIOB, HX coequHeHuil (394)
Tema 3. CBoiicTBa rajorenon (5 4)

["anorensl: pu3nyecKre U XUMUYECKHAE CBOHCTBA

Jlemoncmpayuonnsiii onvim No6 ®u3nyeckue CBOWCTBA TaJIOTCHOB.

Jlabopamopmuwiii onvim Nel() PaciosHaBaHHEe COJISTHON KUCIOTHI, XJIOPUIOB, OPOMHJIOB, HOJUIOB U Ho/a.
Xiop. CBoiicTBa W NMPUMEHEHHUE XJIOpa

Jemoncmpayuonnwiii onvim Ne 7 «A3ydeHne GU3HUECKUX U XUMUYECKHX CBOMCTB XJIOPa»
Jlabopamopmuwiii oneim Nel 1. OtbenuBarolue cBOMCTBa XJIopa

Coenunenus rajioreHoB. XJIOPOBOIOPOI.

Lemoncmpayuonnwiil onvim Ne§ TlonydeHrne XJIOpOBOAOpOAa U PAaCTBOPEHHUE €r0 B BOJE.
Jlabopamopmnwiti onbim Nel2. B3auMHOE BBITECHEHUE TaJIOTEHOB U3 PaCTBOPOB UX COJIEH
Jlabopamopmuwiii onvim Nel3. Pacnio3HaBaHHE COJISHON KHUCIOTHI U XJIOPUIOB, OpOMUIOB, HOIUIOB
Ilpakmuueckaa paboma Ne 5. «Onpedenenue cooeprcanus Xa0puo-uoHo8 6 NUMbegoil 600e)
[Toaroroska xk T'MA

Tema 4. CBoiicTBa Kucjaopoaa u cepsl (7 1)
Kucnopoa: nmonyueHne 1 XuMHYECKHE CBOMCTBA.
Jlemoncmpayuonnwiii onvim Ne 9. «Ilonydenue u coOupanue KUcaopo/aa B TJaOOpaTOPUH U 3aTIOJIHEHUE UM Ta30MeTpay
Jlabopamopnuwiii oneim Nel4. «'opeHue cepbl Ha BO3IyXe U B KUCIOPOIE»
Jlabopamopmuwiii oneim Nel5. «['openue xene3a, MeIu, MarHusl Ha BO3JIyX€ U B KUCIIOPOJIE»
Cepa. XnMHYeCKHE CBONCTBA CEPHI.
Lemoncmpayuonnwiii onotm Nel() . Annorpornneie Moauduxanuu cepsl. O3HakOMJIEHHE ¢ 00pas3liaMu cepbl U €€ MPHUPOJIHBIX COETUHEHHM.
CoenuHeHus cepbl: CEpOBOIOPO/I, CepoBoopofHast kucaoTa. Cynb(usl.
Jlemoncmpayuonnsiii onvim Nell O0pa3ipl NPUPOIHBIX CYJIbPUIOB U CYJIb(aATOB.
Jlabopamopnwiii onvim Nel6. KauecTBeHHBbIE peakIMM Ha Cylb(UI-HOHBI B PacTBOpE.
Jlemoncmpayuonnsiii onvim Nel2 «llomydeHne cepoBoI0OpOaa U U3YUYEHHUE €r0 CBOMCTBY.
Jlabopamopnuwiii oneim Nel7 «CunTe3 cepoBoopoa. KauecTBeHHbIE peaKlui Ha CEPOBOAOPO/ U CYIb()UIBD»
Coenunenus cepsl: okcua cepsl (IV), cepHrcTas Kuciora u ee Cofu.
Jlabopamopnuwiii oneim Nel8 KauecTBeHHbIE peakMM Ha CyJIb(UT- HOHBI B pacTBOpE.
Jlemoncmpayuonnsiii onvim Ne 13. «I3yueHne cBOMCTB CEpPHUCTOTO ra3a U CEPHUCTON KUCIOThD)
Coenunenus cepsl: okcun cepsl (VI), cepHast KUCIIOTa U €€ COJIH.
Jlabopamopuwiii onvim Nel9 KaduecTBeHHBIE peakliMd Ha CyJb(paT-HOHBI B PacTBOPE.
CBolicTBa CEpHOI KUCIIOTHI.
Jlabopamopmuwiii onvim Ne2() I3yueHue CBONCTB CEPHOM KHUCIOTHI
[Toaroroska k T MA



Tema 5. CBoiicTBa azota u pocdopa (9 u)

A30T: pusnuecKkre 1 XUMUYECKUE CBOMCTBA. AMMHUAK.
Jemoncmpayuonneiii onvim Nel4 Thb [lonyuenne amMmmuaka U €ro pacTBOPEHHE B BOJIE.

Jlabopamopmnwiit onvim Ne 21 «OCHOBHBIE CBOWCTBA aMMHaKa»

Ilpakmuueckaa paboma Ne 6. «Ilonyuenue ammuaxa, uzyuenue e2o c60iicmey.

Conu amMmMOHMUSL.

Jlabopamopmuwiii onvim Ne2?2

B3anmopeiicTBue coiieid aMMOHHUS CO ILIETI0YaMHU

A30THAas KuCI0Ta.
Jlemoncmpayuonuwie onvtmot NeNel5-17: «Ilonyuenue okcuna azora (IV) u nzyuenue ero cBoiictBy; «Oxucnenue okcuaa azota (II) mo okcuma azota (IV)»;
«Bzaumoneiicteue okcuaa azora (IV) ¢ Booit 1 KUCI0pOAOM, MOTYyYEHUE a30THOM KUCIOTHI»

Jlabopamopmuwiti onbim Ne 23. I3ydeHue CBOMCTB a30THOM KHCIOTHI

Ilpakmuueckasn paboma Ne 7. «Onpedenenue Humpam-uoHoe 6 NUMAMENIbHOM PACHEOPe)

Conm a30THOM KUCHOTHI — HUTPATHI.

Jlemoncmpayuonnwiii onvim Nel8 OOGpa3iibl NPUPOJHBIX HUTPATOB U (ocdaTos.

Jlabopamopmuwiii onvim Ne24 O3HaKOMIIeHHE C a30THBIMH U (hochopHbIME ya0OpeHusMu. Pacrio3HaBaHKe a30THBIX YI0OPEHHUIA.
Jlabopamopmnwiii onvim Ne 25 «OnpenencHue aMMAaqyHON CEIUTPBI U MOYEBHUHBD

®octhop. Coequnenus pocdopa: okcua dhocdopa (V), oprodochopras kucnora u ee conu. PochopHbie y100peHUs
Hemoncmpayuonnusiti onvim Nel9 O6pasubl kpacHoro (ocdopa, okcuna gocdopa (V), npupoausix hocdaros.
Jlabopamopmuwiii onvim Ne26 «['openue cepbl u pochopa Ha BO3AYyXE U B KUCTIOPOJIE»

Jlabopamopmuwiti onvim Ne27 O3HaKOMIIEHUE C a30THBIMH U (pOCHOPHBIMH yA00pEHUSIMHU.

ITonroroska xk T 1A

Tema 6. CBoiicTBa yriepoga u kpeMHus (7 1)
VYrnepoa, dbusmdeckre cBOMCTBA. AJUIOTPOINHUS yIiiepoaa: anMmas, rpadut, KapouH, QyepeHsl. XMMUYECKHEe CBOWCTBA YTJIEpoOJa.
Hemoncmpayuonnwiti onvim Ne2() Mojenn KpUCTAJUIMYECKHX PEIIETOK aiMasza M Tpadura.
Oxcuapl yraepoaa. YrapHblil U YIJIEKUCHIBIA Ta3bl. YTOJbHASE KUCIIOTa, KapOOHATHI
Hemoncmpayuonnwiti onvim Ne21 O6pa3iibl TPUPOAHBIX KapOOHATOB M CHIIMKATOB.
Jlabopamopmnwiti onvim Ne28 KauecTBeHHas peakiMsi Ha YIJIEKHCIIBIA Ta3.
Jlabopamopnuwiii oneim Ne29. KauecTBeHHass peakius Ha KapOOHAT-HOH.
JlaGopaTtopusbiit onbIT Ne 30 «B3anmoielicTBrE U3BECTKOBOW BOJIBI C YTIIEKUCIIBIM Ta30M)
Ilpakmuueckasa paooma Ne§8. «Ilonyuenue oxcuoa yenepooa (IV) u usyuenue e2o ceoiicme. Pacnosnasanue xapoonamoe.
Kpemuuii u ero coeguHeHusl.
Hemoncmpayuonnwiti onvim Ne22 O6pa3iibl TPUPOAHBIX KapOOHATOB M CHIIMKATOB.
Jlabopamopmuwiii (3anumamensvusiii) onvim Ne 31 « BeipanuBanue BoIOPOCIEH B CHITMKATHOM KJIee)
IToaroroska xk T 1A
KonTtposbHoe TecTupoBanue no noapasaeiy «[IpakTukym no u3yueHu1o CBOHCTB IPOCTHIX BellleCTB HEMETAJJIOB HX COeIMHEHUID)

Tema 7. O0mue 1 MHAUBUAYAJIbHBbIE CBOMCTBA MeTAIOB (11 4)



O6mme ¢uznueckue M XMMHYECKHE CBOMCTBA METAJUIOB: PEAKIMU C HEMETaJIaMH, KHCIIOTaMH, COJIIMH. BocCTaHOBHTEIIbHBIC CBOWCTBA METAILIOB.
DNEKTPOXUMHUYECKUN Psii HAPSDKEHUH METAILIOB.

Jlabopamopnwiii oneim Ne32. BzauMoieicTBE METAJUIOB C pacTBOpaMM coJjiei. B3anmoeiicTBre MeTauioB (MarHus, IIMH KA, JKeJe3a, MeIM) C paCTBOpPaMH
KHUCIIOT

Jlemoncmpayuonnwiii onvim Ne23. Izydenue oOpa3iioB METaLIOB.

[llenounsie Metaiuibl. COeTMHEHUS MIETOYHBIX METAJIOB

Jlemoncmpayuonnsiii onvim Ne24 B3aumMoneicTBUE IIETOYHBIX METAIVIOB C BOJIOM.

CBOMCTBA ICIOYHO3EMEIBHBIX METAIUIOB U UX COCIMHEHMIA.

Jlemoncmpayuonnsiii onvim Ne25 BzaumoneicTBrie MEI0YHO3EMENbHBIX METAIVIOB C BOJIOM.

OO0pa3upl BaXHEUITUX MIPUPOJIHBIX COCTUHEHUI MarHus, KalbIUs.

CBoiicTBa coeqMHEHNH Kajablys. JKeCTKOCTE BOIEI

Jlabopamopnuwiii oneim Ne33. O3HaKOMJICHHE CO CBOMCTBaMHU U NPEBPALCHUSIMHA KapOOHATOB M THIPOKapOOHATOB.

Jlabopamopmuuwiii onvim Ne34. Y cTpaHeHUe )KeCTKOCTH BOJIbI B TOMAIITHUX YCIOBUSAX

CBOICTBa ATIOMUHUS

Jlemoncmpayuonnwiii onvim Ne26. BzaumogeicTBue aloMUHUS ¢ Boaod. OOpa3Iibl BOKHEHIINX MTPUPOIHBIX COCIUHEHHH aTFOMHHUS
AMQOTEpHOCTh OKCHIA W THUAPOKCHUIIA ATIOMUHUS.

Jlabopamopmuwiti onvim Ne35. [lonydyeHrne TUAPOKCHIA aTIOMUHUSA M B3aUMOJCHCTBHE €ro C KHCIOTaMHU U IIEIOYaMH.

Kemeso.

Lemoncmpayuonnwiii onvim Ne27. O6pa3zusl pyn xeneza. C:kuranue xene3a B KUCIOPOJE U XJIOpe.

Jlabopamopuwiii onvim Ne 36. «OKUCIICHHE Kelle3a BO BIAKHOM BO3IYXE»

CBoIiCTBa COCTMHEHUM Kee3a: OKCHUIOB, THIPOKCUI0B U cojiel sxene3a(ll u I11).

Jlabopamopmuwiii onvim Ne37 Tlonydenune runpoxcuos xxeneza(ll) u (III) u B3aumoaeiicTBue UX ¢ KUCIOTaMU U MIEIOYaAMHU.
IIpakTunyeckas padora Ne9. Pemenue skcrepuMeHTANBHBIX 3a1ad 1o Teme «OOIiue u UHIUBUyadbHbIE CBOMCTBA METAJIIOBY.
Tloozomoska x IT'HA

KonTpoJabHoe TecTupoBanue 1o noapaszzaeny «lIpakTHkyM 1o u3y4eHHI0 CBOMCTB MPOCTHIX BEMIECTB METAIUIOB UX COECIUHEHUID)

Pa3nea 3. OCHOBBI ONIBITHO-IKCIIEPUMEHTAJIBLHOM M IPOEKTHOM AesiTeabHOCTH (129)

TexHrka 0€30MaCHOCTH MPY BHIMOIHEHUH CAMOCTOSITENIbHBIX ONBITOB M SKCIIEPUMEHTOB B JJOMAITHUX YCIOBHUSX U C UCIIOJIb30BaHUEM 000PYIOBAHUS
XMUMHUYECKOH J1abopaTopuH.

IIpakTnueckas padora Ne§. OOpaiiieHue co CTeKIoOM (crudaHue CTeKISHHON TpyOKH, U3rOTOBJICHHE: MUNIETKU; KallWJUIIPOB; MPOCTEUIIINX y3JI0B;
MPOCTEUIINX PHOOPOB)

XVWMHMYECKUH aHAJIN3: KAYECTBEHHBIN U KOJIUYECTBEHHBIN

TeopeTnueckne OCHOBBI OIIBITHO-3KCIIEPUMEHTAIBHOM U TPOEKTHOH 1€ATEIbHOCTH.

Br16op tembl npoekTa. [InanupoBanue 1eaTeIbHOCTH.

[TonroroBka mpoekra. Coop nHpopmarmu o JaHHOM Teme. MoenupoBaHie MPOSKTHOM 1eATEIbHOCTH.

BoinonHenue y4eOHbIX TPOEKTOB, ONBITHO-3KCIIEPUMEHTAIBHBIX PaloT.

IIpakTnyeckue padornbl Ne§-12 o TeMaM MPOEKTOB yyaluxcs

[ToaroroBka yueOHBIX MPOEKTOB K 3aIIUTE

IIpomexyTouynas arrecTanys. 3aUTA IPOEKTOB

[Toaroroska k I'MA, BIIP: pemenne npakTMKO OpUEHTUPOBAHHBIX 3a1laHUN



3. KAVIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

BHEYPOYHOIi 1eSITeJILHOCTH «JKcnepuMeHTaIbHAA Xumus 8-9» 8- 9 kuacc (170 yacon)

¢ YKa3aHHMeM HCI0JIb30BaHNs 00opynoBanus nugposoii jaboparopun

«Touka pocray»

Ne n/m Tema ypoka Ilnanupyemble pe3yJibTaThl Kou-Bo Hara  [Audopmanu| Hcnoab3zoBanue
Mpeamernsl | JIMuHOCTHBIE Meranpeamernbie YYJI | '12C0B OHHasl 0bopynoBaHus
e ny[ YYI[ nmoajaepkKa «Touka pocTa»
Y4eOHnK
Pyozumuc
rE.,
Denvoman
@I XuMmus:
9 KL
BBenenue B Kypc «IKCIepUMEHTAIbHAs XUMUS-9» (2 1)

1-2 Beoonwtit uncmpyxmasic no Th Jate norsitue | 1.MoTuBanus K. YV]. 1 4.00. TexHnKa
XHUMUS — HayKa SKCIIEpUMEHTAaIbHAas. 0 TpeaMeTe | HaydeHHs 1.Pa3zpemenne koH(IUKTA 5.09. 0e30MacHOCTH B
P XMMHH. MpeIMETY 2.VupasieHue KaOuHeTe
Hemoncmpauuonnuwtit onvim Nel. Cdopmuposa | XuMus NOBeJeHUEM TIapTHEPa XUMUH LIEHTpa
O3naxkomnenue ¢ 1a00pamopHvim b 2.Pa3BuBaTh ILYV/I. «Touka PocTay.
00opyoosanuem; npuémol 0e30nNACHOI IepBOHAYAlb | YyBCTBO 1.®opMupoBanye 3HAaKOMCTBO C
padomuwt ¢ HUM. HBIE TOPIOCTH 3a MO3HABATENBHOM TIeH 000pyI0BaHIEM

TPENCTABIEH | POCCHICKYIO o  CuMBOIBI
ust: XUMHYECKYTO XUMHYIECKHX
a) 0 | HayKy 9JIEMEHTOB
BemiecTBe, a | 3.HpaBcTBeHHO- o  Xumuueckue
TaKxKe 0 | ATHYECKOE (bopmyiisl
NPOCTHIX ¥ | OIIEHWBaHHUE o  TepmuHBI
CITOXKHBIX e  AHaiM3 M CHHTE3
BEIIECTBAX; P.YVI.
0) HavyaTh 1.llenenonaranue u
(hopMupoBath IUIAHUPOBAHUE.
yMeHUe
XapaKkTepHU30B
aThb
BEIIECTBA,
HCIIONB3YS
JUISL 3TOTO HX
(huzngeckue
CBOMCTBa.
3 BxoaHoe TecTupoBaHue MO 1 6.09.
TCOPETUYECCKHUM U NMPAKTHYCCKHUM
3HAHMSAM 32 8 Ki1acc
Pa3znen 1. MHoroo0pa3ue XuMH4eCKMX Peakluil B IKCHePUMeHTANbHOUH Xumuu (154)
Tema 1. Xumuueckue peaxyuu (6 u)
4-5 Ilpakmuueckasa paooma Ne 1 Vmenue PasBuBath PerynasiTuBnbie: 7.09. Jarunk
TIOTIB30BATECA | yMEHHS 8.09. TeMIIepaTyphl




«IIpasuna mexnuxu 0e3onacnocmu npu HarpeBaTeiibH | OLCHUBATh Ocy1mecTBisoT (Tepmomap-
pabome c 1adopamopHbvim bIMHU CUTYalHUI U MOLIArOBBIN KOHTPOJIb IO 151817))
ooopyoosanuem. Ilpaeuna nonv3oseanus npubopamu OIICPATHBHO pesysbTary cnnp; OBKA
Hazpesamenvhvimu ycmpoiicmeamuy, Th MPUHAMATD IMo3naBaTenbHBIE:

penreHwme, CrposT peueBoe

HaxOJIUTh BBICKa3bIBaHHE B YCTHOHU U

aJleKBaTHBIC IChbMEHHOH hopme

CIIOCO0BI KoMMyHHKaTHBHBIE:

B3aUMOJEHCTBUSL  YUUTHIBAIOT pa3HbIE

c MHEHHS U CTPEMSATCS K

OJIHOKJTACCHUKA  KOOPAHHAIINH Pa3IHYHbIX

MH BO BpeMs MO3HUIIHUIT B

MPOBEICHUS COTPYAHHYECTBE

MIPaKTUYECKOU

paboThL.

6-9 OBP&B SKCHepHMeHTaHBHOﬁ XUMUU 3HaTh ®opMHUpOBaAThH Ilo3naBaTeabHBIE: 11.09. §1, JlaTamk
JlaGopamopnuwii onvim Ne 1 «H3yuenue ONPEZICTICHUSI | MOTHBAIMIO K BBIOMPAIOT OCHOBAHUS U 12.09. TeMIepaTypsl
peakyuu e3aumooeiicmeus cyibuma na- OKHCIMTEIPH | ne/eHaNpaBICH-  KPHTCPHH JUI 5 [UIATHHOBLIH

0 oopooar TH 0- HOI § KJIacCU(HKALINHI PEeaKLUi

MpUsL ¢ REPOKCUOOM 6000p BOCCTAHOBUTC | nosnaparenbHOl — mpeoOpa3oBHIBATH
JILHOU JeATENLHOCTH, HHOOPMAIIHIO U3 OJHOTO
peaKuu, OCO3HAHHOE, BHJIa B JIPYTOi U BHIOUpPATh
ORHCIHTCIIL, | ypayyrensHoe m 11s ce6s yno6HYyI0 hopMy
BOCCTAHOBHUTC | 1o6hmkenmatens  (DMKCALHH IPEICTABICHHS
1. YMeThb
HOE OTHOUIeHHE HWH(OpMALUH

YPaBHHMBATH K Jpyromy PeryasiTuBHbIE:
OKHCITUTEIIbH
o- YEJIOBEKY, €ro BBIJIBUTAIOT BEPCHH
BoceTanopnre | MHCHHIO, penreHus mpooIieMsl, }
BHBIC MHPOBO33PEHHIO  OCO3HABATh KOHEYHBIN
peaKIuu, pe3ynbTar
DPa3bACHATH KommynukaTusHbIe:
HPOLECCHI OTCTaMBaTh CBOIO TOUYKY
OKHCJICHHS U 3peHus, IPUBOANTD
BOCCTaHOBJIE APryMEHTBI, TOATBEPIKAAA
HUS, ux daxramu
TPHBO/TATh pa3nuvaTh B YCTHOM pedu
TPHMEPHI MHEHHE, T0Ka3aTeNbCTBa,
OKHCITUTEIIHH THIIOTE3BI, TCOPHH
o-
BOCCTAQHOBHUTE
JBHBIX
peakiuii.

10-13 | TerwtoBoit 3¢ (HEeKT XUMUIECKHIX PEAKITHIA. 3HaTh dopMHUPOBATH PeryasiTuBHbBIE: 13. 09. §2 JlaTank

ToHsITHE 06 9K30- U SHAOTEPMHUYECKHX KITaCCH(UKAIl | [ETOCTHOE BBIZIBUTAIOT BEPCHH 14.09. TEMIIEPATYPhI
HOHHBII MHPOBO33pPEHHE,  PELICHHUS POOIEMBI, TUIATUHOBBIN
PCAKIMAX. NPHU3HAK COOTBETCTBYIOL]  OCO3HABATh KOHEUHBIi
TEPMOXHMHYE | ee pe3ybTar




Jemoncmpayuounsiit onvtm Ne 2 [Ipumepol CKHX coBpemennomy  Ilo3HaBaTenbHbBIE:
IK30- U 3HdomepMuqec;(ux pea}(z,!uzj, peakunﬁ. YPOBHIO BI)I6I/IpaIOT OCHOBaHHUA U
Hemoncmpayuonnotii onoim Ne 3 «Tennoeon | Hlonnvats pa3BUTHA KpUTEpHUHU JJIst
Ippexm pacmeopenus eewyecme 6 600ex 3HA4YCHHE HayKH. KIaccuUKAIUH peaKiui
TEPMUHOB: mpeoOpa3oBHIBATH
TETIOBOMH HH(OPMAIUIO U3 OJHOTO
ekt BHJA B JPYTOH U BEIOUPATH
XUMHYECKOH It ce0s yaoOHyIo popmy
peakuuy, (buKcauuy npeacTaBIeHus
TEPMOXHUMHUYE uHbOpMaLUH
CKoe
ypaBHEHHUE
peaKiuu,
9K30- U
SHJOTEPMUYEC
KUE pEaKIHu.
YmeTs
3aIIUCHIBATh
TEPMOXHMHUYE
CKHe
YpaBHCHHSI
peakuii 1
BBIYHCIISATh
KOJINYECTBO
TEIIOTHI 110
TEPMOXHUMHUUE
CKOMY
YPaBHEHUIO
peakuu.

14-16 CKOpOCTh XMMHYECKUX PpEaKIHit 3HaTh dopmupoBath PerynsituBHbIe: 15.09. §3 Hatauk pH
Jemoncmpayuonnviii onvim Ne 4 OIpe/ieNiCcHHe | MOTHBALHIO K CaMOCTOSTEIBHO
Bsaumooeiicmeue yunka ¢ COMAHOU U YKCYCHOL cropoctdt | LCICHANPABJICHH 0OHAPYKHBAIOT 1 18.09.
Kucromamu. Bzaumodeticmeue epanynuposannozo | XAMHICCKon | ou . dopmympyroT npoduemy.
YUHKG U YuHKOGOU MbLm ¢ COTAHOT KUCIOMOT. peakuuu u e€ | nmo3HaBarenbHOH  [lo3HaBaTesbHBIE:
Bsaumooeticmeue oxcuda medu(ll) ¢ ceproi 3ABUCHMOCTD | JISITEIBHOCTH, BBUBJIOT PUTHHBI M
KUCTOMOT PASHOTI KOHYEHMPAYUL NPU PAZHBLX OT yCIOBHUH OCO3HaHHOE, CIIC/ICTBHS SIBJICHUIA,
memnepamypa. MPOTEKAHUS YBKUTEIIFHOE B CTPOSIT JIOTHUCCKUE
Ja6opamopviii onvim Ne 2 peaKIuu. JnoOpoxenaTenb  PacCysKACHU,

[Moxnmarth HO YCTaHABIIMBAIOT MPUIHHHO
«Hsmenenue pH ¢ xooe 3HaYCHHE — CIIC/ICTBEHHbIC CBSI3H
OKUCIUMmME/1bHO-60CCMAHO- TEPMUHOB KomMmyHuKaTHBHBIE:
eumenvuvix peakyuity Th «KaTanuzaTop YUUTHIBAIOT PA3HbIE

», MHEHHS U CTPEMSATCS K

«UHTHOHUTOPY, KOOPAWHALIMU PA3TUYHBIX

«hepMeHTH. MO3HUIIHIT B

COTPYIHUYECTBE,
(hopmMyIHpYIOT
COOCTBEHHOE MHEHHUE U
TTO3UIUIO




17-20 Ilpakmuueckasn paooma Ne2. Hzyuenue YmMmets Pa3BuBath PerynsiTuBHbIE: 19.09. Jatuuk
BNUANUA YCTLOGUT NPOGEOCHUS OIIPECIIATD, yMeHUs OcymGCTBJEﬂ}oT 20.09. HaIPSKEHUS
. . Kak OLICHUBATh TMIOLIArOBBII KOHTPOJIb 10
XUmuuecKou peakuuu Ha ee CKopocmob.
W3MEHUTCSA CUTYaINI0 | pe3ysbTaTy
Th CKOPOCTb OTIEpaTHBHO ITo3HaBaTe/bHBIE:
peakuy Nox | MPUHUMATh Crposr peueBoe
BIIMSTHIEM pelieHue, BBICKa3bIBaHHE B YCTHOH H
Pas3IMIHBIX HaXOJHTh MIICBMEHHOH (hopme
(hakTOpOB a/IleKBaTHBIC KoMMyHHKaTHBHbBIE:
CIIOCOOBI VY4uTHIBaIOT pa3HbIe
B3aUMOJICHCTBUSL  MHEHHS M CTPEMSTCS K
c KOOPJMHAIMN Pa3InuHBIX
OJHOKJIACCHHUKA  IIO3HULUHU B
MH BO BpeMs COTPYAHUYECTBE
MIPOBECHUS
MIPaKTUIECKON
paboTHI.
21 Jladopamopnwtit onvim Ne 3 «Cpasnumenvuasn | 1.3akpewtenn | 1. Vmenune K.YY]I. 21.09.
XapaKmepucmuKka 60CCMano8UmMenbHOu € 3HaHUH U OPHEHTHPOBATEC  YMEHHE CaMOCTOSTEIFHO
cnocoonocmu memannosy Th Tloaroroeka k IpaKTHYECKU | A Ha OpraHH30BBIBATh YUEOHOE
I'MA X, PaCUETHBIX | NOHUMAaHUe B3aUMOJCICTBUE B IPyIIIIE
HaBBIKOB y4- | mpuuuH ycnexa  ILYVY/.
csl. B yueOHOM YMeHue:
2.YMeHue JEATETbHOCTH * OCYLIECTBIISTH aHAIN3
pemats 00OBEKTOB C BBIICICHUEM
THUIIOBBIC CYIIECTBEHHBIX H
pUMeEpbI HECYIIECTBEHHBIX
KOHTPOJIBHO- NPU3HAKOB;
N3MEPHUTEIHH * OCYIIECTBIISITH CHHTE3
BIX KaK COCTaBJICHHE I1€JI0TO
MaTepuaaoB 13 gacTeil.
P.YY].
YMmeHus:
1.0cymiecTBisATh
WUTOTOBBINA U MOLIATOBBIH
KOHTPOJIb 110 PE3YJIBTATY;
2. AzekBaTHO
BOCIIPUHUMATD OLIEHKY
YUUTEIST;
3. Paznmmgate ciocob u
pe3yJbTar AeHCTBUS
Tema 2. Inexmpoaumuueckan ouccoyuayus (9 u)
22-23 DJIEKTPOIUTHIECKAS TUCCOIUAIIMS — 3HaTh ®dopmupoBath PerynsituBHbIE: CTaBAT 22.09. §6 Jarunk
IIABHOE YCIIOBHE IPOTEKAHMS PEaKIHil B ONpeJielIeHNs | OTBETCTBEHHOE yueOHyI0 3a/1auy, R JIEKTPO-
MOHATHH OTHOIIIEHHE K OIIPEAEIISAIOT 5.09. MIPOBOTHOCTH
pacTBopax. . «ATEKTPOIHUTY» | YUCHUIO, MTOCTIe/I0BATENEHOCTh
Jemoncmpayuonnstit onvim Ned Ucnoimanue , FOTOBHOCTD H TPOMEIKYTOUHBIX TIefeii ¢
pacmeopos 6eUecms Ha INEKMPUTECKYIO «HEDIIEKTPOIIH | CIIOCOOHOCTh K y4ETOM KOHKPETHOTO

™,

CaMOpPa3sBUTHUIO

pe3yJbTara, COCTABISIIOT




nposodumocme. J{gusicenue uoHo8 6 «QIEKTPOIUTHU | U IUIAH U aJITOPUTM
9NEeKMPUUECKOM noie. geckas camM000pa3oBaHu  JIeHCTBUM
Hemoncmpayuonnwiii onvtm Ne5 Jucconuanus» | 0. Pa3BuBath Ilo3naBaTenbHbIe:
((Bﬂekmpoﬂumbl U HeINeKmpOouUmol) . YMeTh KOMMYHUKAaTHBH CaMOCTOATCIIBHO
WUTIOCTPUPOB | YIO BBIJICTISIOT
aTh KOMITETEHTHOCTh  (hOPMYJIUPYIOT
IpUMepaMu , YMEHHE TI03HABATENbHYIO 1IETIb,
U3yUCHHBIC yBa)kaTh HHYIO UCTIONB3Ys O0IIHE IPHEMBI
HOHATUS U TOYKY 3pEHHA pemIeHus 3anad
OOBSACHSTH pu KoMmyHuKaTHBHBIE:
NPUYUHY 00CyXIeHUH KonTtpons u onenka
JIEKTPONPOBO | HPOOIJIEMBL. JCUCTBUH MapTHEpa
JTHOCTH
BOJIHBIX
pacTBOpOB
coJiei,
KHUCJIOT
LIEJI0YEH.

24-26 DJIEKTPOIUTHYECKAS TUCCOIUAIIMS KUCIIOT, | 3HaTh dopMUpOBaTH PeryasiTuBHbIE: CTaBAT 26.09. §7 PeaktuBsl
1enoueii M coeii. OMPENIENEHHs | OTBETCTBEHHOE y4eOHyI0 3a1a4y, 27.09. XUMHIECKOE
JaGopamopnuiii onvim Ned, MOHATUH OTHOIICHHE K OTIPEAEIIAIOT obopyznoBaHue

CKHUCIIOTay, YUEHHIO, MIOCJIEIOBATEIEHOCTh PeaxTuBbl 1
Hsmenenue oKpacku unOUKamopos ¢ pas- «OCHOBaHHE», | TOTOBHOCTh U NPOMEKYTOUYHBIX IeNeit ¢ XMMHYECKoe
auunvlx cpedax. Th «comp» ¢ CIIOCOOHOCTh K Y4YETOM KOHKPETHOTO obopyznoBaHue

TOUYKU 3pPEHUS | CAMOPa3BUTHIO pe3ynpTara, COCTaBISIOT

TEOpHUH U IUIaH U aITOPUTM

NIEKTPOJIUTHY | CaMOOOpa30oBaHU  JEHCTBUI

€CKOH 10. Ilo3naBarenbHbIe:

JICCOIMAITIH. CaMOCTOSITEIIHLHO

Ymets BBIJIETISIOT

OOBACHATH (bopMyIHpyIOT

o0mue TI03HABATENbHYIO 11ETIb,

CBOMCTBa UCTIONB3Ys 00IIHE TIPHEMBI

KHCJIOTHBIX pereHus 3aaa4

MILETOYHBIX KoMMmyHHKaTHBHBIE:

pacTBOpoOB KoHTponb u orienka

HAJINYHEM B JIeWCTBHI mapTHEpa

HUX HOHOB

BOJIOpOZIAa H

THIPOKCHI-

HOHOB

COOTBETCTBEH

HO, a TaKxe

COCTaBJIATh

ypaBHEHHSA

AIIEKTPOJIUTHY

€CKOH

JIUCCOIMAITIHI

KHCJIOT,




OCHOBaHUH H
COJICH.

27-28 | CuJIbHBIE U CIIa0BIE DIIEKTPOJIHTHL 3HaTh dopmupoBath PerynsiTuBHBIE: CTaBAT 28.09. §8 Jatuunk
Jladopamopnuiii onvim Ne 5. « Cunvnoie u ONpefeNeHHs | OTBETCTBEHHOE  yuebHylo 3atady, 29.09. 9J1EKTPO-
cnabvie snexkmponumuiy Onpedenerue TIOHATHI OTHOIICHHE K OTIPENIeIISIOT TIPOBOTHOCTH

«CTETICHb YUEHHIO, MTOCTIeIOBATEIEHOCTh
KUCIOMHOCMU-OCHOBHOCIU CPEObl NOTYYEeHHbIX .

AIIEKTPONIUTHY | TOTOBHOCTh U MIPOMEKYTOUHBIX LIEJIeH C
Ppacmeopos ¢ noMoubio UHOUKAmopa u eCKOM CIOCOOHOCTh K Y9YETOM KOHKPETHOTO
damuuxa saexmponposoonocmu, Th JMCCOLMALMH | CAMOPa3BUTHIO pe3yibTaTa, COCTABIAIT
ﬂaﬁopamopnblﬁ onbsim M 6 ((B(ISMCMMOCWlb », «CUJIbHBIC u IUIaH ¥ alITOPUTM
INEKMPONPOBOOHOCIU PACMBOPOE CUNLHBIX AIIEKTPOJIUTED) | CAaMOOOpa3oBaHU  JICHCTBUMA
NEKMPOAUMo8 om konyenmpayuu uornos, Th ) 0. Ilo3naBaTtebHBIE:

«CIa0bIeANEKT CaMOCTOSITEIILHO

POJHUTHIY. BBIJICIISFOT

ITonumars (bopmyIpyIOT

pasHuIy NO3HABATENILHYIO LIEJb,

MEXTY HCTIONB3Ys 00IINe TIPUEMEI

CHUIIBHBIMH U penIeHus 3amaq

CITa0BIMU KomMyHHKaTHBHbBIE:

3JIEKTPOIUTAM KonTtpons u oneHka

u JIEWCTBHI MapTHEpa

29-32 Peakuuu noHHoro oomMeHa. 3HaTh ®opMupoBaTh ITo3naBaTesibHBIE: §9 Jatuuk
Jlabopamopuuiii onvtm Ne 7 OHpe)Z[eJECHI/Ie MHUPOBO33pE€HHE, CaMOCTOSATEIILHO 2.10. DJIEKTPO-
«B3aumooeiicmeue 2udpoxcuda éapus ¢ peakuuin COOTBETCTBYIOIl  BBIACIAKOT 3.10. HpOBOL[HOCTIiI',

. . HOHHOTO ee bopMyIHpYIOT J103aTop 00bEMa

cepnoit kucnomoity , Th

oOMeHa, COBPEMEHHOMY NIO3HABATENILHYIO LIEJb, KUJKOCTH, OF0-
Tonroroska k THA YCIIOBUSI MX YPOBHIO UCIIOJIB3YS OOLIMe TPUEMbI petka

NpPOTEKaHusl. | Pa3BUTHS peteHus 3a1a4y

YMmers HayKH, KoMMmyHUKaTUBHBIE:

COCTaBIIATh KOMMYHHUKaTHBH  KOHTpOINE U OIleHKa

MOJIHBIE U yIO JIeHCTBUI mapTHepa

COKpAIIEHHBIE | KOMIICTEHTHOCTh

HOHHBIC U YBaXEHHE K

ypaBHCHHS WHOU TOYKE

HEOOpaTUMBIX | 3pEeHUs MpH

peakuui u 00CyXIeHUH

Pa3bACHATH Ppe3yJbTaToB

MXCYUIHOCTh, | BBINOJHEHHOM

IIPUBOJUTH paboTs!.

MIPUMEPHI

peakuuit

HNOHHOTO

oOMeHa,

UAYIIUX J10

KOHIIA.

33-35 | Peaknmu HOHHOTO OOMEHA. YMethb Pa3BuBath PeryasiTuBHbBIE: MOBTOPUTH | JaTumk
Jlabopamopnutit onvim Ne 8 Peaxyuu obmena HPUMEHATD ymeHus 4.10. §9 SJIEKTPO-

TEOPETUYECKHU | OLICHUBATh 5.10. NPOBOJTHOCTH

Mmexcdy pacmeopamu anekmponumos, Th




Jabopamopnutit onsim Ne 9 «O6pazosanue

€ 3HAHHUA Ha

CUTyallul0 U

OcCy1ecTBISIOT

coneii ammonusn u usyuenue ux ceoticmey», Th | TPAKTHKe, OIlepaTHBHO TMIOLIArOBBII KOHTPOJIb 10
IMogroroska k THA OOBACHSTH MIPUHUMATh pe3ynbTary
PEe3yNbTaThI pelieHue, ITo3HaBaTe/1bHBIE:
MPOBOANUMBIX | HAXOIWTH Crposr peueBoe
OTIBITOB, a/IeKBaTHBIC BBICKa3bIBaHHE B YCTHOH H
XapaKTepU30B | CIOCOOBI MMUCBMEHHOU (popme
aTh ycIOBHS | B3amMoJeHcTBHI KoMMyHMKaTHBHBbIe:
MPOTEKaHUS c YduTHIBaIOT pa3HbIe
peakuuii B OJTHOKJIACCHUKA  MHEHHS M CTPEMSATCS K
pacTBOpax MH BO BpeMms KOOPJHMHAIMN Pa3InuHBIX
AJIEKTPOJIUTOB | POBEACHUS TIO3UIHH B
JI0 KOHIIA. MIPaKTHYECKOM COTpPYTHUYECTBE
paboThL.

36-37 Ipakmuueckas paboma Ne3. YmeThb dopmHpOBaThH PeryasiTHBHBIE: CTaBAT 6.10. PeakTuBel 1
«Onpedenenue Konyenmpayuu conu no | OCYIECTBIATH | MUPOBO33peHne,  yueOHYIO 3ajauy, 9.10. zgg{;;;gﬁggne
neKkmponposoonocmu pacmeopar, Th XHMITICCKHE | COOTBETCTBYIONL - ONPEACIAIOT JIATYHK SHGKTpIO_

OTIBITHI HA ee IOCIIEI0BATEILHOCTD

. MIPOBOHOCTH
3HaHHE COBPEMECHHOMY MIPOMEXXYTOUHBIX IIENeH ¢
Ka4eCTBEHHBIX | YPOBHIO Y4ETOM KOHKPETHOTO
PpeaKIuii; pa3BUTHA pe3yibTara, COCTaBISIOT
COCTaBJIATh HayKH, IUIaH U aJITOPUTM
MIOJIHBIE U KOMMYHUKaTUBH  JCHCTBUH
COKpauIéHHBIE | YIO IMo3naBartesbHbIE:
WOHHBIC KOMIIETEHTHOCTh ~ CaMOCTOSITEIILHO
YpaBHEHUsI U yBa)XEHHE K BBIJICIISIOT
HEOOpaTHMBIX | UHOW TOYKe (dbopmypyIoT
peakuii u 3peHusl 1pu TI03HABATENbHYIO 11ETIb,
Pa3bACHATH 00CyXIeHNH HCTIONB3Ys 00IIHE TIPHEMBI
UX CYIIHOCTb. | Pe3yJbTaTOB pemeHus 3a1a4d
XapakTepu30B | BBITOJHEHHOU KoMMmyHUKaTUBHBIE:
aTh YCIIOBHSL | pPabOTBHI. Konrposns u onienka
TEYECHUS JeHCTBUI mapTHepa
peakiui,
WAYIHX 10
KOHIIa, B
pacTBopax
AIIEKTPOJIUTOB

38-40 T'uoponus coneil. 3HaTh dopmupoBaTh PerynsituBHbIe: 10.10. §10 PeaxTuBbl U

IMoxroroska k TUA OIpEeNIeNICHHE | OTBETCTBEHHOE  BHOCST HEOOXOAMMBIC 11.10. XUMHYECKOE
THIPOJIHN3a OTHOILICHHE K KOPPEKTHBHI B IEHCTBHE obopynoBaHue
cojell. YMeTb | y4eHHIO, TI0CJIE €T0 3aBEPIICHUS Ha
OTIpeeNiTh TOTOBHOCTH U OCHOBE €r0 U y4era
Xapakxrtep CIIOCOOHOCTh K XapakTepa C/ENaHHBIX
cpenbl CaMOpa3BUTHUIO OIHOOK.
pacTBOpoB u IMo3naBaTebHbBIE:
cojJell Mo WX | caMo00pa30BaHU
COCTaBYy. 10.




CTpOSIT peueBoe
BBICKa3bIBAHUE B YCTHOU U
MMUCBMEHHOU (popme
KoMMyHUKaTUBHBIE:
KOHTPOJIMPYIOT NEUCTBUS
TapTHEpa

41 IIpakmuueckasn paboma Ned. Pewienue Ymeth Pa3BuBath PerynsiTuBHbIe: 1 12.10. [ToBTOpUTH| PeakTusel u

IKCHEPUMEHIMANLHBIX 3044 N0 meme MPUMEHSTH YMEHUSI OCyHIéCTBJEH}OT o XHUMHUUYECKOE

TEOPETHYECKU | OLICHUBATDH MOUIATOBBIH KOHTPOIIb 110 y4eOHHUKY | 000pyaOBaHHUE
«Inekmpoaumuueckas ouccouuayus.

€ 3HaHWS HAa | CHTYalHI0 H pe3ynbTary Marepuan
b MPaKTHKE, OIlepaTHBHO IMo3naBaTebHBIE: rnasbl 11

OOBACHATH MIPUHUMATh Crposr peueBoe

pe3yNbTaThl pelieHue, BBICKa3bIBaHHE B YCTHOH H

NPOBOJMMBIX | HAXOIHUTh ICbMEHHOH (opme

OTIBITOB, aJIeKBaTHBIE KoMmmyHuKaTHBHBIE:

XapaKTepU30B | CIOCOOBI VY4UTHIBaIOT pa3HbIe

aTh YCIIOBUSI | B3aUMOJCICTBUSI MHEHHS M CTPEMSTCS K

MPOTEKAHUS c KOOPIHHAIIMU Pa3INYHBIX

peakiuii B OJTHOKJIACCHUKA  TIO3HILHU B

pacTBopax MH BO BpeMms COTPYTHUYECTBE

JJIEKTPOJIUTOB | MTPOBEICHUS

0 KOHIa. NIPaKTUYECKOU

paboThI.
42 TecToBbIii KOHTPOJIL N0 pazdeny YmMmets ®dopmMupoBaTth PeryasiTuBHbI€: 1 13.10. [ToBTOPUTH,
«MHOrooGpa3ne XHMHYECKHX PeaKumii HCTOB30BATL | OTBETCTBEHHOE OCYIIECTBIAIOT NOMIArOBEIi o
. NpUOOPETEHH | OTHOIIEHHE K Y UTOTOBBII KOHTPOJIb 10 Y4eOHHUKY
B JKCICPUMEHTAJIbHOU XUMHUHN)
ble 3HaHMS. YUEHHIO, pe3yJibTary. Marepuan
TOTOBHOCTh U TJIaBbI
CIOCOOHOCTh K
CaMOpa3BUTHIO
u
camMo00pa3oBaHu
10.
Paznen 2. [IpakTHKYM 10 H3y4YeHHIO CBOCTB MPOCTHIX BelleCTB: HEMETAJJIOB M METAJLIOB, MX coeanHennii (394)
Tema 3. Ceoiicmea zanozenos(s u)

43-45 | T'aJIoTeHbI: (pH3HYECKHE ¥ XUMHYECKHUE 3HaTh DopMHPOBATH PeryasiTuBHbIE: 1 16.10. §12 PeakTuBbI U
CBOJCTBRA 3aKOHOMEPHOC | LEIOCTHOE [InaHupyroT cBOU A€HCTBUS 17.10. XMMHYECKOE
Jlemoncmpanuonnsii onvim N6 dusueckue TH MHPOBO33pEHHE, B CBA3H C NIOCTABICHHOMH obopynoBaHue
CCOICMEd. CAIOCCHOG. H3MEHEHNS COOTBETCTBYIOIl  33/1a4eii U YCIIOBUSIMHU €€

. CBOHCTB ee pemeHuns
Jadopamopnvui onvum NelQ Pacnosnasanue JJIeMEeHTOB B | coBpeMeHHOMY  Ilo3HaBaTesbHbIe:
cvomzHod KUCTIOMbl, X10pUO08, 6pOMUO08, UOOUOO08 U A-rpymmax. YPOBHIO CTaBaT 1 GopMyIHPYIOT
tooa. VMeTh naBath | pa3BUTHS LENH U IPOOIIEMBI YPOKa
b XapaKTEePUCTU | HAYKH. KoMMmyHHKaTHBHBIE:

Ky AJIeKBaTHO UCIIONB3YIOT
3JIEMEHTOB- peyeBble CPeICTBA IS

TraJJOTCHOB IIO
nx

3¢ pexTHBHOTO pereHus
KOMMYHHUKATHBHbBIX 33/1a4




IIOJIOXKCHUIO B

JImaHocTHBIE: PasBuBarot

MEPHUOMICCKO OCO3HAHHOE OTHOLICHHE K
W Tabnume u CBOUM COOCTBEHHBIM
CTPOCHUIO MOCTYTIKaM
aTOMOB.

46-47 Xnop. CBoiicTBa W NpPUMEHEHHE XJIOpa 3HaTh dopMupoBaThH PeryasiTuBHbIE: 18.10. §13 Armmapat s
Jemoncmpayuonnviii onvim Ne 7 «Hzyuenue CBOMWCTBa LIETTOCTHOE Paznuuaror ch10c06 u 19.10. TIPOBE/ICHAUS XU~
dususecKkux u xumuueckux ceoiicme xnopay | X102 KaK MHPOBO33pEHHE,  Pe3yJbTaT JeHCTBUS MHYECKHX Hpo-
Tabopamopnusiii onvim Noll. MIPOCTOTO coorBercTByton]  Ilo3HaBaTe/bHBIE: neccoB (AITXP)

pamop N BEICCTBA. ee Burageror o6mum npremMom

Oméenusaiowue ceoticmea xnopa , Th VMeTs COBPEMEHHOMY  peleHHs 3a/1a4
COCTaBISITh U | YPOBHIO KoMMyHHKATHBHBIE:
OOBACHATH C | pa3BUTHA JloroBapuBaroTcs o
TOYKH 3pCHHS | HAYKH. COBMECTHOI
OKHUCIICHUS H JIeATENbHOCTH, TIPUXO.IS K
BOCCTaHOBJICH 001LEMY PELICHUIO
Ul YpaBHCHHUS
peakuui,
XapaKTePH3YIO
IIUX
XHUMHYECKHe
CBONCTBa
XJ10pa.

48-50 | CoenuHeHUs raJOreHOB. XJI0pOBOIOPO/I. 3Hath crocob | BocmuTeiBaTh ITo3HaBaTebHBIE: 20.10. § 14 PeakTuBBI 1
Jemoncmpayuonnsiii onvim Ne8 Ilonyuenue MOJTyYEeHUs POCCUHCKYIO Brnazerot o6uum nprueMom 23.10. XUMHUYECKOE
X10p06000p0da U pacmeopenue e2o 6 6ode. XJIOPOBOJIOPO | TPAKIAHCKYIO perreHus 3a1a4 obopyaoBaHue
Jlaéopamopnsiii onvim Nel2. JIa B UICHTHIHOCTb: KoMMyHHKATHBHbIE:

BaaimHOe GulMeCHEHUE 2aI02eHO8 U3 1abopaTopuu | MATPHOTH3M, JloroBapHBaroTCs 0

. U yMeTh TF000Bb U COBMECTHOI1 ACSATEIBHOCTH,

pacmeopos ux coneil, Th coduparh ero | yBakeHHE K NPUXOIAT K 00LIeMy

Jlabopamopnuuii onvim Nel3. B mpoOupky, | OTeuecTny, PpELICHHIO.

Pacnosznaeanue consanou kuciomeol u X]lOpM()O@, KOJ‘[6y. YMeTh YyBCTBO PeryJIﬂTl/lBHbIe:

6pomuoos, uoouoos, Th XapakTepU30B | TOPAOCTH 32 I1aHUPYIOT CBOM JAEHCTBHS
aThb CBOMCTBAa | OTEYECTBEHHYIO B COOTBETCTBHH C
XJIOPOBOJIOPO | HAYKY. MIOCTaBIICHHOM 3a1a4ueii u
Ja. YCIIOBUSIMHU €€ PEeaTU3aIiN

51-52 Ipakmuueckasn paboma Ne 5. 3uath obume | Pa3BuBarth PerynsituBHbIe: 24.10. IMoBTopu | PeakTuBsl u
«Onpedenenue cooeprcanusn Xnopuod-uonoe ¢ | 4 YMCHHS OcymecTBsioT 25.10. T § 12- XUMHUIECKOE
- MHIVBUAYaQJIb | OLICHUBATH NIOIIAroBbIN KOHTPOJIb IO 15 00opyT0BaHHe

numvesoii 6ode» Th J
Hbl€ CBOMICTBA | CUTYaLHUIO U pe3ynbTaTry Harunk xnopua-
COJISTHOM OIIEPATUBHO Ilo3naBarenbHbIe: HOHOB
KHUCJIOTBL. NPUHUMATD Ctposit peueBoe
Ymetb pelieHue, BBICKa3bIBaHHE B YCTHOM U
OTJINYATh HAaXO/IUTh MUChbMEHHOH hopme
COJISTHYO aJleKBaTHBIC KoMMyHHKaTHBHBIE:
KHCIOTYy U €€ | CrocoOsI VYUTHIBAIOT Pa3HbIC
COJIU OT B3aMMOJICHCTBHS  MHEHHS M CTPEMSATCS K




JPYyTUX

C

KOOpAUHALIMU PA3JINIHBIX

KHUCJIOT U OJHOKJIACCHUKA  IIO3MLUII B
CoJIeH. MU BO BpeMs COTPYAHUYECTBE
YMmers MIPOBEEHUS

MPUMEHSTH MIPaKTHYECKOH

TEOPETHIECCKH | PaOOTHL

€ 3HaHMA Ha

MPaKTHKE,

OOBSCHATH

pe3yIbTaThl

MPOBOJUMBIX

OTIBITOB,

XapaKTepu30B

aTh yCIOBUSA

MPOTEKaHUSA

peaKIui.

53-56 | IMoaroroska k TUA 3akpemeHue | YMeHue K.YVY/. 26.10.
3HAHUU U OpUEHTUPOBATHCS Y MEHUE CAMOCTOSITENILHO 27.10.
pacdeTHbBIX Ha ITOHUMaHHe OPTaHHM30BHIBATH YUeOHOE
HaBBIKOB Y4- | IPUYHUH yCIexa B B3aHMOJICHCTBHE B IPyIIIE
csl. y4eOHoit ILYYA.

YmeHue JIeSITEIIBHOCTH YMmeHue:
pemats * OCYLIECTBIISTH aHAIN3
THUIIOBBIC 0OBEKTOB C BBIZICTICHUEM
pUMEpPHI CYIIECTBEHHBIX H
KOHTPOJIBHO- HECYIIECTBEHHBIX
HU3MEPUTENIBH MPU3HAKOB,
BIX * OCYIIIECTBIIATH CHHTE3
MaTepuaaoB KaK COCTaBJICHHE 11€JI0TO
U3 YacTei.
P.YVY].
YMmeHus:
1.0cymiecTBisATh
WUTOTOBBIN U NOIIArOBbII
KOHTPOJIb TT0 PE3YJIBTATY;
2. AekBaTHO
BOCIIPUHUMATD OLIEHKY
YUUTEIST;
3. Paznmugate ciocob u
pe3yJbTaT AeHCTBUS
Tema 4. Ceoiicmea kucnopooa u cepul (7 u)
57-60 Kucnmopo: mosry4eHrne 1 XuMU9IecKue 3HaTh DopMHpOBaTh PeryasiTuBHbIC: 6.11. § 17 Peaktussl u
cBoiicTBa. JlemMoncmpayuonnwiii onsim 3aKOHOMEPHOC | LIEOCTHOE IUIAHUPYIOT CBOY AeHCTBHA 7.11. XHMHUYECKOE
TH MHUPOBO33PEHHUE, B CBSI3H C NOCTABIECHHON obopynoBaHue
Ne 9. «Ilonyuenue u cobupanue kuciopooa y
N3MEHEHHMS COOTBETCTBYIOIl  3a/1a4eii U YCIIOBUSIMHU €€
6 1abopamopuu CBOWCTB ee penreHus.
U 3anoJjiHerHue um casomempa) 9JICMCHTOB B | COBPEMCHHOMY ITo3HaBare/bHbIC:
Jlabopamopnutii onvtm Neld. A-Tpymmax, | ypOBHIO CTaBST U HOPMYIIUPYIOT
OIIpeIeTICHHE LIENTU U IPOOIIEMBI YPOKa




«lopenue cepwl na 6030yxe u ¢
Kkucaopooe» Th

Jlabopamopnubwtit onvim Nel5.
«lopenue sceneza, meou, MazHusa Ha
6030yxe u 6 kucnopooe» Th

IMOHATUSA
AJIOTPOTIHH.
VYMerh 1aBaTh
XapaKTepUCTH
Ky 3JIEMEHTOB
U TIPOCTHIX
BEIIECTB
TIOITPYTIITBI
KHCJIOpo/a TI0
HX
ITOJIOKEHUIO B
TIEPUOTUUCCKO
W Tabimuue u
CTPOCHUIO
aTOMOB.
YMeTh
OOBSICHSTD,
noyemy
YHCIIO
MIPOCTBIX
BEILECTB B
HECKOJILKO
pas
MPEBBINIACT
YHUCIIO
XAMHUYECKUX
3JIEMEHTOB.

pa3BUTHS
HayKH.

KomMmyHHUKaTHBHBIE:
a/ICKBaTHO UCIIOJIB3YIOT
peueBble CpeacTBa s

3¢ (EKTHBHOTO pEIICHUS
KOMMYHUKAaTHBHBIX 337124

61

62

Cepa. XnMH4eCKH€E CBONCTBA CEPBHI.
Jlemoncmpavyuonnstit onotm Nel0 .
Annomponnsie mooughuxayuu cepoi.
O3naxomnenue ¢ obpasyamu cepvl u eé
NPUPOOHBIX COEOUHEHUII.

3HaTh
(uznueckue
u
XHUMUYECKHE
CBOMCTBA
cepbl. YMeTh
COCTaBJIATh
YpaBHEHHUS
peakiui,
MTOATBEPIKIAL0
LIHAX
OKHCIIUTEIbH
Ble U
BOCCTAaHOBHTE
JIbHBIE
CBOMCTBA
CEpHI,
CpaBHHUBATh
CBOMCTBA
MPOCTHIX
BEIIECTB
cepsl U

dopMupoBaHue
LEJIOCTHOTO
MHPOBO33pEHHS,
COOTBETCTBYIOII
ero
COBPEMEHHOMY
YPOBHIO
pa3BUTHA
HayKH.

PerynsiTuBHble:
Pasmiuarot crmoco6 u
pe3ynbTaT AeUCTBHS
Ho3naBarte/bHbIE:
Brnazerot o6mumM mpreMom
peureHus 3amaq
KoMMyHUKaTHBHBIE:
Jorosapusarorcs o
COBMECTHOM
JACATCIIBHOCTH, ITPUXOOA K
0011eMy pereHuto.

8.11.
9.11.

§18

PeakTuBsl,
KOJUICKIHH U
XHMHYECKOE
obopynoBaHHe




KHCIIOpO/a,

Pa3bACHSTH
9TU CBOWCTBA

B CBETe

MPe/ICTaBICHU

it 00

OKHCJIUTEIHHO

BOCCTaHOBHTE

JIBHBIX

npoueccax.

63-64 | Coenunenus CEPBI: CEPOBOLOPOLL, 3nate crocod | DopmupoBath  PeryiasiTuBHBIE: 10.11. §19 Anmapat s
ceposodopoonas kucioma. CyabhumbL. MOy YeHHs OTBETCTBCHHOE YUYUTHIBAIOT MPABUIIO B 13.11. MPOBEJICHUSI XU~
Jlemoncmpauuonnsii onsim Nel1 O6pasys: CEepoBOJIOPO/IA | OTHOIIEHHE K TUIAHUPOBAHUU U KOHTPOJIE MHHECKHX Peak-

0 Budos u cyivdamos. B YYEHHIO, crioco0a pereHus uit (AIIXP),
NpUpocHeLY CyTb . 24 1abopaTopuu | TOTOBHOCTh U IMo3naBartesbHbIE: npu-
JMadopamopnvtic onvim N16. Kauecmeennvie U ero CMOCOOHOCTh K MCHONB3yIOT MOUCK 0op AJst oJy4e-
peaxyuy Ha Cyib@uo-uonvl € pacmsope. 6 CBOMCTBA. CaMOPAa3BUTHUIO HeOOXO0UMOM HHUS Ta30B UIIHA
JHemoncmpayuonnwviit onvim Nel2: Ymeth 5§ HHOOPMAIIHH ISt ammapat Kunma
«llonyuenue ceposooopooa u uzyuenue ez2o 3aIKIChIBATh €aM000pa30BaHM  BBITIOJIHCHUS yUeOHBIX PeaktuBsl,
CeOIICme). ypaBHEHHS 10. 3aJ[aHu# ¢ KOJUIEKIHH 1
Jlaéopamopnuiii onvim Nel7: «Cunmes peakuui, UCIIOJIb30BAaHHEM YueOHOMH XUMHYECKOE
ceposodopoda. Kauecmeennvie peakyuu na XapaKTCpH3yIo JTHTCPATypEI obopynosarie
cepo600opoo u cynvpuovy Th e KOMMyHHKaT“BHEIe'

CBOMCTBa KonTtponupytot neiicteue
CepoBOIOPOIA napTHepa.

, B HOHHOM

BUJIE,

MPOBOUTH

Ka4eCTBEHHY

10 PEaKIUio

Ha CyImbQpHUI-

HOHBI.

65-66 | Coenunenus cepsl: okcun cepsl (IV), 3HaTh DopMUpOBaTH PerynsituBHbIe: 14.11. §20 Armmapat s
CEpHHCTAs KHCIIOTA U €€ COJIH. CBOMCTBa OTBETCTBEHHOE Y4UTHIBAIOT MPABUIIO B 15.11. MPOBEJICHUSI XU~
JaGopamopuviii onvtm NeI8 CEpHHCTOTO OTHOILIEHHE K TUIAaHWPOBAHUH U KOHTPOJIE MUECKHX peak-

rasa, YYEHHIO, crioco0a pereHus it (AIIXP)
Kauecmeennvie peakyuu Ha CEepHUCTOM TOTOBHOCTh U ITo3naBaTeJibHBbIE:
cynogpum- uonvl 6 pacmeope. Th HCIIOTHI. CHOCOGHOCTs K VICTIONB3YIOT MOMCK
Jlemoncmpayuonnuotit onstm Vmers CaMOpPa3BUTHIO  HEOOXOAMMOi
Ne 13. «H3yuenue ceoiicme COCTABIIATh u uHbopMaLMK ISt
CEePHUCMO20 2a3a U cepuucmoﬁ KUcjiomasl) YpaBHCHUSA CaMOO6pa30BaHI/I BBIITIOJIHCHMU y‘le6HBIX
peaKIui, 10, OCHOBBI 3aJ[aHui ¢
XapaKTePU3yIo | IKOJOTHYECKOH  HCIOJIh30BAHUEM YYCOHOM
IUX KYJIBTYPBI, JUTEPATyPBI
CBOMCTBa cooTBeTCTByIOI] KOMMYyHMKATHBHBIE:
3THUX e Konrponupytor nericreue
BEILIECTB, COBPEMEHHOMY napTHepa.
00BSCHATH YPOBHIO




OpHYHHY
BBITIA/ICHUS
KHCJIOTHBIX
TOXKICH,
HPOBOJIHTD
KaueCTBCHHY
10 PEaKLHIo
Ha CyITbOUT-
HOHBL

OKOJIOTHYCCKOro
MBIIJICHUS.

67-68

Coenunenns cepbl: okcup cepsl (VI),
CEpHast KUCIIOTA U €€ COJU.
Jlabopamopnutit onvim Nel9 Kauecmeennvie
peakyuu Ha cylb@am-uonvl 6 pacmeope.

b

3HaTh
CBOMCTBa
pazbaBieHHOI
cepHOM
KHCJIOTEI.
Ymern
3aIIUCLIBATE
ypaBHCHHS
peakuui,
XapaKTepU3yIo
[IHAX
CBOMCTBA
pazbaBieHHOI
cepHoOU
KHCJIOTEI, U
Pa3bICHATH HX
B CBETE
MpeICTaBICHH
i 00
JJEKTPOITUTHY
eCcKoM
JICCOIMAIHT
u
OKHCIIUTEIBLHO
BOCCTAHOBHUTE
JILHBIX
mporeccax,
MIPOBOIUTH
KauyeCTBEHHY
10 PEaKIUI0
Ha cynbgar-
HOHEI.

®opMupoBaTh
OTBETCTBEHHOE
OTHOIIICHHE K
YYCHHIO,
TOTOBHOCTb H
CIIOCOOHOCTh K
CaMOpPa3BUTHUIO
i

CaMOO6p330BaHI/I

10.

PerynsiTuBHbIe:
Pasmuuarot crmocob u
pe3yJibTaT JeUCTBUS
Ilo3HaBaTeabHBIE:
Brnazerot o6unum npreMom
pelIeHus 3a1ay
KoMMyHHKaTHBHBIE:
JHoroBapuBatotcs o
COBMECTHOU
JEeSITeTBbHOCTH, TIPUXOIAT K
obmemy

16.11.
17.11.

§21

PeakTuBEI B
XUMHYECKOE
00opynoBaHue

69

70

CBoiicTBa CEpHOM KHUCIIOTHI JladopamopHutit
onvim Ne20 U3yuenue ceoticme ceproul
xucnomel, Th

3HaTh
CBOMCTBA
KOHIICHTPHUPOB
aHHOU
cepHoI
KHCJIOTHI U
crocob eé

JInyHOCTHEIE.
DopMHpOBaTh
OTBETCTBEHHOEC
OTHOIIIEHHE K
YYEHHIO,
TOTOBHOCTh W
CIIOCOOHOCTh K

PeryasiTuBHbIC:
[TnanupytoT cBOU
JeHCTBUS B COOTBETCTBUU
C IIOCTaBJICHHOM 3a7aueil u
YCIOBHSAMH €€ pean3anun
ITo3HaBaTe bHbIE:

20.11.
21.11.

§21

PeakTHuBEI B
XAMHYECKOE
obopynoBaHue




pas30aBiieHHsI. | CaMOPa3BUTHUIO Brnaneror obuM npremMom
Ymerb u pereHus 3ana4d
OTJINYATh camoo0OpazoBann KomMyHmKaTHBHBIE:
KOHLEHTPUPOB | 10. KouTponupytot nelictus
aHHYIO napTHepa
CEpHYIO
KHCIIOTY OT
pa3baBIeHHON
)
yCTaHaBJINBAT
b
3aBUCHMOCTb
MEXIY
CBOMCTBaMU
cepHoOU
KUCJIOTH 1
eé
PUMEHCHHEM

71-73 | ToaroroBka k TUA YMmers ®opmupoBats  PeryasiTuBHbIE: 22.11.
peraThb OTBETCTBEHHOE OcCymIecTBIAIOT 23.11.
pacdETHbIe OTHOIICHHE K TMIOIIArOBBII KOHTPOJIb 110
3a/a4u 10 YUEHHIO, pe3ynbTary
YpaBHEHHUSIM | TOTOBHOCTh U IMo3naBartesbHbIE:
XMMUYECKHX | CMOCOOHOCTh K BrajmeroT oOmum mpueMom
peaximii ¢ CaMOpa3BUTHIO peueHus 3aaa4y
UCIIONIb30BaHU | U KoMMmyHHKaTHBHBIE:
€M BellecTB, | camooOpa3oBaHu KOHTpOJIMPYIOT AeHCTBUS
coJiepKalyx | 1o. napTHepa.
OIIPENEIEHHY
10 JIOJIO
pUMeceH.

Tema 5. Ceoiicmea azoma u pocghopa (9 u)
74-75 | Asor: bu3HYeCKre ¥ XUMHUYECKHE YMets dopmupoBath PeryasiTuBHbIE: 24.11. §23
CBOICTBA. XapaKTepu30B | LEJIOCTHOE [TnanupyroT cBOM }Z[CIZC"EBHSI 27.11.

aTh MHPOBO33pEHHE, B CBSI3U C IOCTABJICHHOM
XMUMHYECKHE | COOTBETCTBYIOII  3aj1aueil U YCIIOBUSIMHU €€
DIIEMEHTHI Ha | ee peLIeHus..
OCHOBaHHHU COBPEMEHHOMY IMo3HaBaTe/bHbBIE:
nx YPOBHIO CraBsr u GopMyJIUpYIOT
TIOJIOKEHHST B | Pa3BUTHSA LIeSTU U TIPOOIIEMBI YPOKa
MEPHOINYECKO | HAYKH, W KoMmyHuKaTHBHBIE:
W cucrteMe W | KOMMYHUKAaTUBH  AJIEKBATHO MCIOJIB3YIOT
CTPOEHHSI HX | yIO peueBble CpeacTBa s
aTOMOB. KOMIIETEHTHOCTb (P (QEKTHBHOTO PELICHUS
3Hathb B OOIIEHUH H KOMMYHHUKATUBHBIX 3a]1a4
CBOMCTBa COTPYJHUYECTBE
a3ora. YMeThb | co
0OBSACHSTH CBEpPCTHHKAMH.




MPUYUHY
XUMHYECKOH
WHEPTHOCTH
a3ora,
COCTaBJIATh
ypaBHEHHS
XAMHYECKUX
peakuui,
XapaKTepU3yo
LUX
XAMHUYECKHUE
CBOIiCTBa
a3ora, u
Pa3bICHATH
HX C TOYKH
3peHust
MPE/ICTABICHU
i 00
OKHCIIUTEIHHO
BOCCTAHOBHTE
JIBHBIX
mporeccax.

76-77

AmMuak.

Hemoncmpayuonnstit onvstm Nel4 Ionyuenue
ammuaka u eco pacmeopenHue 6 gooe.
Jlabopamopnotit onvim N 21 «Ocrosnble
ceoiicmea ammuaxkay Th

3HaThL
MECXAaHU3M
obpazoBaHus
HOHA
aMMOHUS,
XHUMUYECKHE
CBOMCTBA
aMMHaKa.
YMeTh
COCTaBIISITh
YpaBHEHHUS
peakiui,
XapaKTepU3yIo
IAX
XUMHUYCCKHUC
CBOMCTBA
aMMHaKa, u
Pa3bICHATH
HX C TOYKH
3peHHS
MpeJCTABICHU
i 00
DJIEKTPOJIUTHY
ecKou
JMCCOLMALMHT
51

®opmupoBath
LIENIOCTHOE
MHUPOBO33pEHHE,
COOTBETCTBYOILL
ee
COBPEMEHHOMY
YPOBHIO
pa3BUTHSA
HayKH.

PerynsiTuBHbIC:
IInanupyrot cBou AeiCTBUA
B CBS3U C [IOCTABJIEHHOM
3a/1a4eil U yCIOBUSAMU €€
peIIeHUs.
Ilo3naBarenbHbIe:
CraBsr u GopMyJIUpYIOT
LIENTH U TIPOOIIEMBI YPOKa
KoMMmyHUKaTUBHBIE:
KouTponupytot nerictBus
napTHepa

28.11.
29.11.

§ 24

Jatuuk
JNEKTPO-
MIPOBOJHOCTH




OKHCJIUTCIBbHO

BOCCTaHOBHTE
JBHBIX
mporieccax.
78 Ilpakmuueckas paboma No 6. Ymerb dopMupoBaThH PeryasiTuBHbIE: 30.11. §25 PeaxtuBrl
«Ilonyuenue ammuaxa, uzyuenue ezo MOJIy4aTh KOMMYHHUKaTHBH IlmaHHpYIOT cCBOM AeHicTBHA XAMHA9ECKOe
. aMMHaK yIO B CBSI3U C IIOCTABJICHHOM obopynoBaHne
ceoiicmé»n. Th . .
peaxmmeit KOMIICTEHTHOCTh ~ 3a7aueil U YCIOBUAMH €€
HOHHOTO B OOIIEHNH H pereHusI.
oOMeHa U cotpyaundectse  Ilo3HaBaTeJbHBIE:
JIOKa3bIBaTh co CraBsr 1 GOopMyJIUpPYIOT
OTIBITHBIM CBEpPCTHHKAMU LIeSTU U TIPOOJIEMBI YPOKa
MyTEéM, 4TO B Iporiecce KoMmyHuKaTHBHBIE:
COOpaHHBIN y4ueOHO- AJIeKBaTHO UCTIONB3YIOT
ra3 — HCCIICIOBATENIbC  PEUYEBBIC CPENCTBA IS
aMMHaK, KOH 3¢ (EKTHBHOTO pEIICHUS
AHATM3UPOBAT | NESTCIBHOCTH. KOMMYHHUKATHBHBIX 33124
b pe3yNBTAaThl
OTIBITOB U
JIeNaTh
o0oO1matoniye
BBIBO/JIBL.
79 Coiu aMMOHMUS. 3Hathb ®opMHUpOBATH PeryasituBHbI€: 1.12. § 26 PeaxTuBsl u
Jlaopamopnuiii onvim Ne22 KaueCTBEHHY | KOMMYHHUKATHUBH anaHprloT CBOU XHMHUYECKOE
Bzaumodeiicmeue — coneii  aMMOHUL co | 0 peaxuio VIO ACHCTBUA B CBA3M C obopyoBaHne
Ha HOH KOMIIETEHTHOCTh ~ TIOCTaBJICHHOM 3a/1auei 1

wenouamu Th aMMOHHUSI. B OOIIEHUH WU YCIIOBUSIMU €€ PellIeHHUSI.
Ymethb corpynandectBe Ilo3HaBaTeJbHBIE:
COCTaBIIATh co CraBsaT 1 GOpMyIHPYIOT
ypaBHCHHS CBEPCTHHKAMU [IEJTA ¥ IPOOJIEMBI YPOKa
XUMHYECKHX | B IpoIecce KomMyHuKaTHBHBIE:
peakuui, y4eOHo- KouTponupytot nelictus
XapaKTepU3yIo | MCCIEeIOBATENEC — MapTHepa
IHIX KOH
XMMHYECKHE | AEATEIBHOCTH.
CBONCTBa
couet
aMMOHUSI, U
Pa3bACHATH UX
B CBeTe
NPEe/ICTaBICHU
i 00
JNEKTPOIUTHY
€CKOH
JIUCCOITHALINH.

81-84 | A3oTHaS KHCJIOTA. 3HaTh dopmupoBaTh PeryasiTuBHbIE: 4.12. §27 Tepmopesucrop-

CTPOCHHE LIEJIOCTHOE 5.12. HBIN TaTYUK




Jlemoncmpayuonnvie onvtmot NoNel5-17: MOJIEKYJIbI MHPOBO33pPEHHUE,  YUUTHIBAIOT NPABUIIO B TEeMIEepaTypHI,
«Hoﬂyqeuue oKcuoa azoma (II/) U usyyeHnue a30THOM COOTBETCTBYHOIIL IIAHUPOBAHUM M KOHTPOJIC JaTYUK pH,
e20 ceoticme»; «OKucnenue okcuoa azoma KHCJIOTEL. ce criocoda petteHns AaTIHK
(II) 00 oxcuoa azoma (IV)»; «Bzaumooeii- Vmerp COBPEMEHHOMY pasimnyaroT CI\I’OCO6 )51 3JIEKTPOIIPOBOJI
cmeue okcuda azoma (IV) ¢ 8000ii u OOBSICHSTE, YPOBHIO pe3yIbTaT IeHCTBHUA HOCTH, amnmapar
. 4YeMy paBHBI | pa3BHTHUA ITo3naBaTeabHbIE: IUTS TIPOBEICHUS
KUCTI0pOOOM, noAyHeHue A30MHOU KUCTOMbL) BAJCHTHOCTh | HAyKH. HCTIONB3YIOT TIOMCK XAMHYECKUX
Jabopamopnurit onvim Ne 23. H3zyuenue aToMa a3oTa Heo0X0AUMOM HHPOPMALKH peaxmii
ceoticma azomuou kuciomol Th M ero CTerneHb JUISl BBITIOJIHEHHS y4eOHbIX (AIIXP),
OKHCJICHHS B 3aJJaHMI C UCIIOJIb30BAHUEM MarHuTHas
MOJIEKYJIe y4eOHOI JUTEepaTyphl, MeIaaKa
a30THOU KoMMyHHUKaTHBHBIE:
KHUCJIOTHI. KOHTPOJHUPYIOT AeHCTBUE
YMeThb napTHepa I0TOBapUBAIOTCS
COCTaBJISITh 0 COBMECTHOM
ypaBHCHHS JEeSITeTBHOCTH, TIPUXOMIAT K
XHUMUYECKUX o0IIeMy pemeHnIo
peakuui,
JIeKAIIUX B
OCHOBE
MIPOU3BOJICTBA
a30THOM
KHCJIOTBI, U
Pa3BACHATH
3aKOHOMEPHOC
T UX
MIPOTCKAHUSL.

85 Ilpaxmuueckas paboma Ne 7. «Onpedenenue Ymerb dopMupoBaTh PerynsiTuBHble: 6.12. § 27 PeaxTuBbl
Humpam- UOHO8 8 NUMAMEIbHOM pacmgope» COCTaBJIATH IEJIOCTHOEC IJIAaHUPYHOT CBOU ACHUCTBUA XUMHUYECKOEC
TE ypaBHCHHS MHpPOBO33pPEHHE, B COOTBETCTBHH C o0opynoBaHue,

peakuuit COOTBETCTBYIOILl  IOCTaBJICHHOH 3a7auell U JaTuuk HUTpat-
MEXTY ee YCIIOBHSIMU €€ peai3aiin HOHOB
pa30aBICHHON | COBPEMEHHOMY Ilo3naBaTeabHBIC:

u YPOBHIO BIIQJICIOT OOIITUM MPUEMOM

KOHIIEHTPUPOB | Pa3BUTHUS peteHus 3aaa4y

aHHOM HAYKH. KoMMyHUKATUBHbBIE:

a30THOU KOHTPOJIMPYIOT IEUCTBUS

KHCJIOTON U mapTHepa

METaJIaMU,

OOBSICHATL UX

B CBETE

MpeCTaBICHU

i 00

OKHCIIUTEIHHO

BOCCTAHOBHTE

JIBHBIX

polreccax.




86-88 | Coyu a30THOM KUCIIOTBI — HUTPATHI. 3HaTh ®dopMHpOBaTh PeryasiTuBHbIC: 7.12. § 28 Jatunx
Jemoncmpayuonnwiii onvim Nel8 KAUeCTBEHHY | LIEIOCTHOE [UTAHUPYIOT CBOM ACHCTBHS 8.12. 3NIEKTPOIPOBO.]
O6DasubL NDUDOOHBIX HUMDAMOS Ul 10 PEAKUMIO | MHPOBO33PEHHE, B COOTBETCTBHI C 5 HOCTH,

pasyel npup P Ha HUTpaT- COOTBETCTBYIOL]  IOCTaBJICHHOW 3a1aduei u KOJUICKLIUH
¢ocpamos. HOHBL. YMeTh | ee YCIIOBHSIMH €€ Pean3aiuu
Jlabopamopnutii onvim Ne24 OT/THYATH coBpeMenHOMy  Ilo3HaBaTelbHbIe:
Oznaxomnenue ¢ a30mHbiMu U COJI a30THOM YPOBHIO BIIAJCIOT OOIIHM IpuEMOM
ocoprvimu yoobpenusimu. KUCJIOTBI OT | pa3BUTHA pelIeHus 3a1aq
. XJIOPUJIOB, HayKH, U KoMMyHHKaTHBHBIE:
Pacnosnasanue azomuuvix yooopenuil. Th N
. Cynb(haros, OCHOBBI KOHTPOJIUPYIOT ACHCTBHS
Jlabopamopnuiit onvrm Ne 25 CyNbOUIOB UM | SKONOTHYECKON  mapTHepa
«Onpeoenenue amMmuauHoil cenumpeol u Cynb(pUTOB. KYIBTYPBL.
mouegunvty Th YMeTs
COCTaBISITh
YpaBHCHHSI
peakuuit
PazI0KEeHUS
HHTPATOB.
89 docdop. CoenuneHus (1)00(1)0pa: OKCUJT 3HaTh ®opMupoBaTh PerynsiTuBHbIe: 1.12. § 29, § 30 | PeaktuBsl u
" | docdopa (V), opropocdopHas kucnora u QJUIOTPOIIHEIE | OTBETCTBEHHOE  IUIAHHUPYIOT CBOM JICHCTBHA XAMHYECKOE
91 @ 6 MOAN(HKALNY | OTHOIICHUE K B CBSI3U C ITOCTABJICHHON 12.12. obopynoBaHue
ee conn. Docop HI’Ievyﬂo PpCHIA dhocdopa, YUCHHIO, 3aaueii M yCIOBUSAMHU €€
Aemoncmpayuonnoiit onvim Nel9 Th cBoiicTBa FOTOBHOCTb M pelieHus
Obpasyvl Kpachoeo gocgopa, okcuoa Genoro u cnocobHocTh Kk [lo3HaBaTesbHbIE:
¢Oc¢0pa (V)’ npupOaHblx ¢oc¢am03. KpaCcHOTO CaMOpa3BUTUIO CTaBAT U @OpMyHI/IpyIOT
Jlabopamopnutit onvtm Ne26 «Iopenue tocdopa. 1 uemi 1 pobiieMbl ypoka
0 YMers camooOpa3oBann KoMMyHHMKaTHBHBIe:
cepb u pocpopa na 6030yxe u ¢ COCTaBIISITh 10. aJIeKBaTHO UCIIONB3YIOT
Kucnopooe» Th ypaBHEHUs PEYEBbIE CPEJCTBA ISt
JIaﬁopamopH otit onvtm Ne27 XUMHUYECCKHUX 3¢ PEKTUBHOTO PEIICHUS
O3HaxomeHue ¢ A30MHbIMU U peakiuii, KOMMYHMKATHBHBIX 3a/1a4
Gocgopnvimu yooopenusmu. TH XapaKTCpHsyIo
IIMX CBOWCTBA
docdopa.

92-95 | MMoaroroska k THA Ymers dopmupoBaTh PeryasiTuBHbIE: 13.12.
COCTAaBJIATh KOMMYHHUKATUBH  IUIAHUPYIOT CBOM JCUCTBHUS 14.12.
ypaBHEHHUSI VIO B CBSI3H C TTOCTABJICHHOMN
peakuui, KOMIIETEHTHOCTh ~ 3aJjauyeil U YCIOBHUAMMU €€
XapakTepu3yto | B OOIIEHUU U pelieHus
LUX corpynHudectse  Ilo3HaBaTe/ibHBIE:

XHUMHYECKHE | CO CTaBsIT K GOPMYIHPYIOT
cBoiicTBa CBEPCTHUKAMH LEJH 1 IPOOIeMbl ypoKa
thocdopa, B TIpoIliecce KomMyHuKaTHBHBIE:
oKcHIa y4eOHOU aJIeKBAaTHO UCIIONB3YIOT
tdocoopa(V) | mesTenbHOCTH. pedeBble cpeacTBa A

n dpocdopHO
KHCJIOTBI, U
Pa3bACHATH
X B CBETE

3¢ pexTHBHOTO pereHus
KOMMYHHUKATHBHBIX 331384




MPEJICTABICHU
i 00
3JEKTPOIUTUY
€CKOH
JIACCOITHAITII
u
OKHCITUTEIHHO
BOCCTAaHOBHTE
JIBHBIX
mpolieccax,
MIPOBOTUTH
Ka4eCTBCHHY
10 PCaKIHIO
Ha docdat-
HOHBL.
[Tonnmartp
3HaYCHUE
MHUHEPaIbHBIX
ynoOpenuit
JUIs
pacTEeHUM.

Tema 6. Ceoitcmea yenepoda u kpemuus (7 1)

96-98

VYrnepon, ¢uznueckue CBOICTBA.
Annomponus yenepooa: aimas, epaghum,
Kapbun, gpyniepenvl. XUMUUECKUE
CBOICTBa yTJIepoja.
Jemoncmpayuonnviit onvim Ne20 Mooenu

KPUCTNANIUYECKUX Dewémor ammasa u epaguma.

YMeTh
XapaKTepU30B
aTh
XHUMUYECKHE
3JIEMEHTHI
IVA-rpynms
Ha OCHOBaHHH
X
MOJIOKEHUS B
MEPUONIECKO
¥ CHUCTEME U
CTPOCHHUS HX
aTOMOB.
Nmets
MPeJICTABICHU
e 00
AJTIOTPOITHBIX
MOTU(DUKAIIHS
X yriepoja.
3HaThL
CBOMCTBA
MIPOCTOTO
BEIIECTBA
YIJIsI, AMETh
MIpeICTaBICHI

®opMupoBath
LENOCTHOE
MHUPOBO33PEHUE,
COOTBETCTBYIOL]
ee
COBPEMEHHOMY
YPOBHIO
pa3BUTHSA
HayKy, U
KOMMYHMKaTUBH
yI0

KOMIICTCHTHOCTh

B OOLIEHUH CO
CBEpPCTHHKAMHU.
®dopMHpOBaTh
OTBETCTBEHHOE
OTHOILICHHE K
YUCHHIO,
TOTOBHOCTH U
CIOCOOHOCTH K
CaMOPAa3BUTHUIO
u

camMmo00pa3oBaHU

10.

PeryasiTuBHbBIE:
IUIAaHUPYIOT CBOM I€UCTBUS
B CBSI3H C IMOCTaBJICHHOU
3aj1a4yeil u yCIOBHUIMH €€
pelieHus;

pas3IMyaioT crocod u
pe3yJbTar AeHCTBUS
Ho3naBarte/bHbIE:

CTaBAT U GOPMYJIUPYIOT
[EJTN 1 IPOOJIEMbI YPOKa,
BIIAJICIOT OOLINM IIPHEMOM
peteHus 3aaa4y
KoMMyHHUKaTUBHBIE:
aJIEKBaTHO UCIIOJB3YIOT
peueBble CpeAcTBa s

3¢ (EKTHBHOTO PEIICHUS
KOMMYHUKATHBHBIX 337134,
JIOTOBAapPHUBAIOTCS O
COBMECTHOM JIeATETbHOCTH
T10/] PYKOBOJICTBOM
YUUTEIS

15.12.
18.12.

§31-§ 32




e 00

agcopOIumu.
Ymets
COCTaBIIITh
ypaBHEHUSI
XUMAYECKUX
peakuui,
XapaKTepHu3yIo
IIUX
XUMHUYECKHE
CBONCTBa
yriepoaa
KaK
BOCCTAHOBHUTE
7 U Kak
OKHCITUTEIISL.
99-100 | Okcumbl yriepojaa. YrapHeli u 3HaTh dopMUpOBaTH PeryasiTuBHbIE: 19.12. § 33- § 35 | laTunk
YITIeKHCIBIil rasbl. YTOIbHAs KHCIOTA, CcBoO¥icTBa KOMMYHHUKATHBH  YYHUTHIBAIOT MIPABHIIO B 20.12. BIIEKTPO-
okcHaa yio [UIAHUPOBAHUH M KOHTPOJIC POBOIHOCTH,
KapOOHATHI
. yraepona(IV), | KOMIIETeHTHOCTh — Ccroco0a peeHust MarHUTHas Me-
HAemoncmpayuonnstii onvim Ne21 Oopasyvi KAueCTBEHHY | B OOLICHUH U KoMMyHHKATHBHbBIE: IIaNKa, IpUoop
npUpOOHbIX KAPOOHAMOS U CUTUKAMOG. 10 PEAKIIMIO HA | COTPYIHUYECTBE  KOHTPOIMPYIOT AEHCTBHE VIS TIOJTYYEHUS
Jlabopamopnuiii onvim Ne28 Kauectsennas YIJIEKHUCIBIA | CO naptHepa. PeryasTuBHbie: ra30B WM arma-
peakuus Ha yrnekucislii ras. Th ras. YMerhb CBEPCTHUKAMH.  Pa3jIMYaioT crnocol u par Kurna
Jlabopamopmnuiii onvim Ne29 KauectBenHas JIOKa3bIBaTh pe3yJIbTaT ACHCTBUS
peaxuns Ha KapGonat-non. Th Xapakrep IMo3uaBaTebHbBIE:
Jadopamopnuiii onvim Ne 30 OKCHJIa, BIIQJICIOT OOIIIUM TIPUEMOM
. 3aIICHIBATD pelLIeHus 33124
«B3a1;lMooeucm3ue uszeecm- ypaBHEHHUSI KoMMmyHUKaTUBHbBIE:
K08011 6000l C Y2/IEKUC/IbIM peaKuHﬁ, JIOTOBAapHUBAIOTCS O
cazom» Th XapaKTepHu3yIo COBMECTHOM JIEATENILHOCTH,
IUX OPHUXOJIAT K 00IIeMy
CBOWICTBA PELICHHIO
KHUCJIOTHBIX

OKCHI0B.3HAT
b CBOMCTBa
YrOoJabHOU
KHCJIOTEI.
YMeTh
COCTaBJIATh
ypaBHCHHS
peakuui,
XapaKTepU3yIo
LIUX
MpeBpaIcHue
KapOOHATOB B
ruapokapOoHa
Thl N
o0OpaTHo,




MPOBOAUTH
Ka4eCTBEHHY
10 PEaKLuIo
Ha KapOoHaT-
HOHBL

101- Ilpakmuueckas paooma Ne8. «ITonyuenue | Yverb Pa3BuBath PeryasiTuBHbIE: 21.12. § 36 PeaxtuBrl
102 oxcuda yenepooa (IV) u usyuenue ezo H0JTy4aTh U yMeHUs OCYIECTRIAIOT 22.12. XHUMHYECKOE
N cobuparb OLICHUBATb TOIIAroBBIi KOHTPOJIB 10 obopynoBaHue
ceoilicme. Pacno3znasanue Kapﬁonamoe».
OKCH] CHTYyalUI0 H pe3yJbTary
Th yraepona(IV) | omepatiBHO Ilo3naBaTenbHbIE:
B MPUHAMATD CTPOSIT pedeBoe
nabopaTtopuu | peuieHue, BBICKa3bIBaHHE B YCTHOU H
U J0Ka3bIBaTh | HAXOAMTH ICbMEHHOH (opme
HaJIyme aJIeKBaTHBIC KoMmyHuKaTHBHBIE:
JIAHHOTO Ta3a. | CIOCOOBI YUUTBHIBAIOT pa3HbIe
YmMmers B3aUMOJICHCTBUSL  MHEHMS U CTPEMSTCA K
pacro3HaBath | C KOOPAWHALIMHU PA3THIHBIX
com OJIHOKJIACCHUKA  IO3HMLUH B
YrOJBHOM MH BO BpeMs COTPYAHHYECTBE
KUCJIOTBL. NPOBENICHUS
MIPaKTUYECKOU
paboThI.
103- Kpemnuii u e2o coeounenus. 3HaTh Pa3BuBath IMo3naBartesbHbIE: 25.12. § 37 PeaxTuBbl 1
104 Jlemoncmpayuonnotii onvim Ne22 CBOMCTBA yMeHust BBIOUparOT Hauboee 26.12. § 38 XUMHUYECKOE
KpeMHUS, OLICHUBATh 3¢ PEeKTUBHBIE CIIOCOOBI obopyznoBaHue
Obpasybl npupooHbIX KApOOHAmMo8 u
okcuza CUTYaIHI0 H peleHust 3ajad,
CUIUKAMOE. kpemuusA(1V), | omepaTuBHO KOHTPOJIMPYIOT U
Jlabopamopmubwtit (3aHumamenvHblil) ORbIM | npuauHy IIPUHHMATh OLIEHHMBAIOT TIPOLIECC U
N 31 «Bblpau;ueaHue goaopocﬂeﬁ 8 pasnnuus pelueHnue, pe3yJIbTaT AeATEeIbHOCTH
cunuxamuom iieey TH (bU3HYECKHX | HAXOIMTB HCIIONB3YIOT MOUCK
CBOIfCTB aJleKBaTHBIC Heo0XoquMOit HH(pOpMaLuH
BBICIIIHX CIIOCO0BI JUTsL BBITIOJTHEHHS Y4eOHBIX
OKCHJIOB B3aMMOJICHCTBHS  33J1aHMIl C HCIIOIb30BaHHEM
yriiepoaa u c y4eOHOU JTUTEPATYPHI,
KPEMHHUSI. OJTHOKJIACCHUKA  BJIQJICIOT OOIIUM MPUEMOM
Ymers MH BO BpeMs peleHus 3a1a4y
COCTAaBJIATh MIPOBECHUS KoMMyHHKaTHBHbBIE:
ypaBHEHHS CaMOCTOSITENIbHO  JIOTOBapUBAIOTCS O
XUMHYECKUX | 1 paboTHI pactipenienieHun QyHKIUHA
peakiui, U poJiel B COBMECTHOU
XapaKTepu3yro JeATeIbHOCTH YUUTHIBAIOT
IUX pa3Hble MHEHHS
CBOMCTBa CTpEMSTCS K KOOPAWHALIUH
KpPEMHUS, Pa3JINYHBIX TO3ULHUI B
okcuza COTpPY/THUYECTBE
kpemanA(I1V). JIOTOBapUBAIOTCS O
3HaTh COBMECTHOI1 JIeITEIbHOCTH
CBOMCTBa 0] PyKOBOJICTBOM
KpPEMHHEBOH YUIUTEIISt




KHCJIOTHI,
Ka4eCTBEHHY
0 PEaKLHio
HAa CHJIMKATHI.

Vmerp
COCTaBJIATh
ypaBHEHHSI
XUMHYECKHX
peakuui,
XapakTePU3yIo
HIMX
CBOMCTBa
KpPEMHHUEBOU
KHCIIOTBI U
e€ CoJIeH.
105- IMoaroroeka k TMA 3Hath dopMUPOBATH PeryasiTuBHbIE: 27.12.
106 CTpOEHHE LETOCTHOE BHOCSIT HEOOXOAUMBIC 28.12.
aTOMOB MHpPOBO33pDEHHE,  KOPPEKTHBHI B ICHCTBHE
HEMETA/UIOB, | COOTBETCTBYIOII  IIOCIIE €r0 3aBEPIICHHS HA
U3MEHEHNE ee OCHOBE €T0 yueTa
CBOMWCTB COBPEMEHHOMY C/IEJIAHHBIX OIINOOK.
MPOCTHIX YPOBHIO IMo3HaBaTeaLHbIE:
BEILECTB pa3BUTHs CTPOSIT peyeBoe
HEMETAIUIOB U | HAYKH, U BBLICKa3bIBAHUE B YCTHOM U
ux KOMMYHHKATUBH  MUCHMEHHON hopme
COEMHEHUH | yIO KoMMyHHMKAaTHBHbIE:
B KOMIIETEHTHOCTh ~ KOPPEKTUPYIOT AeHCTBUS
3aBUCUMOCTH | B OOLIEHUU U nmapTHepa
OT 3apsmia COTPY/IHHIECTBE
s7pa aTOMOB | CO
HEMETA/UIOB. | CBEPCTHUKAMHU
VYmers B Iporecce
OOBACHATH yaeOHOI
CBOICTBa JIeSITETLHOCTH.

HEMETAI0B U
nux
COEIMHEHHH B
CBETE
MpeACTaBICHU
i 00
OKHCJIUTEJILHO
BOCCTAaHOBHUTE
JIBHBIX
peakusax u
DJIEKTPOJIUTHY
eCKOn
JTUCCOITMAIINH.




107- HoaroroBka k TA 3HaTh ®dopMHpOBaTh PeryasiTuBHbIC: 29.12. Ioxroros
108 CTpOCHHE LIEJIOCTHOE BHOCSIT HEOOXOAUMBIE 8.01. UTBCSL K
aTOMOB MHPOBO33pEHHE, KOPPEKTHBHI B JiciicTBUE KOHTPOJIIb
HEMETAJJIOB, | COOTBETCTBYIOII  IIOCIIE €0 3aBEPIICHUS Ha HOMY
U3MECHEHHE ee OCHOBE €T0 y4eTa TECTHUPOB
CBOMCTB COBPEMECHHOMY CIICJIaHHBIX OIIMOOK. aHHIO
MPOCTHIX YPOBHIO ITo3HaBaTe/1bHBIE:
BEILECTB pa3BHUTHS CTPOST pedeBoe
HEMETAINIOB M | HAyKH, W BBICKa3bIBaHHE B YCTHOH H
ux KOMMYHUKaTHBH NHCBbMEHHOH (opme
COEIMHEHUH | yIo KoMmyHuKaTHBHBIE:
B KOMITETEHTHOCTb ~ KOPPEKTHPYIOT AeUCTBHS
3aBUCHMOCTH | B OOLICHUH U napTHepa
oT 3apsza COTpPYTHUYECTBE
saapa aToMOB | €O
HEMETANIOB. | CBEPCTHHKAMH
Ymets B IIporiecce
O0OBACHATH y4ueOHOH
CBOMCTBa JEeATETBHOCTH.
HEMETAJJIOB U
ux
COCIMHEHUH B
cBeTe
Npe/ICTaBICHU
it 06
OKHCIIUTEIIHHO
BOCCTaHOBHTE
JIBHBIX
peakmusx u
JNEKTPOIUTHY
€CKoH
JIICCOLMAIIH.
109 KoHTpo/IbHOE TECTHPOBAHME 110 Ymers dopmupoBath PeryasiTuBHbIE: 9.01. [MoBTOpH
noopasoeny «IIpaKTHKYM 10 H3y4eHHIO MCTIOJIL30BATE | OTBETCTBEHHOE OCYIECTBISIOT § Th IO
" NpUOOPETEHH | OTHOILEHHE K HOIIATOBBIA ¥ UTOTOBBIH Y4eOHHUKY
CBOHUCTB IPOCTLIX BEIIECTB HEMETAJLJIOB
- ble 3HAHHMS. YUEHHIO, KOHTPOJIb 110 PE3YJIbTATy Marepuan
X COCANHCHUN TOTOBHOCTh U TJ1aBbl
CIIOCOOHOCTB K
CaMOpa3BUTHIO
u
camMo00pa3oBaHl
10.
Tema 7. Obugue u unousudyanvhvle ceoiicmea memannos (11 u)
110- O6rue Gpusnyeckne U XUMHIECKHE Ymetsb DopMHpOBaTH PeryasiTuBHbIe: 10.01. § 39-42, PeaktuBsl 1
115 CBOICTBA METAILIOB: PEAKLIHH C IPUMEHST | IIETOCTHOE NPUHAMAIOT M COXPAHSIOT 11.01. ymp. 4, XUMHIECKOE
b 3HaHHS | MHPOBO33PEHHE, yueOHyI0 3a/1auy, TECTOBbIE | 00OpYZOBaHHUE
HEMCTAaJIIaMU, KMUCJIIOTaMHU, COJIIMU. > .
0 COOTBETCTBYIOILIEE TUIAHUPYIOT CBOU JICHCTBHSA 3aaHus;




BoccranoBuTenbHBIE CBOMCTBA METAIOB.
Onexmpoxumuieckuti pso HanpAXCeHuul
Memanos.

Jlabopamopnuwiit onvim Ne32
Bzaumooeticmeue memannos c
pacmeopamu coneill. Bzaumoodeticmeaue
Memannoe (MasHus, YUHKa, dxenesd, meou)
¢ pacmeopamu KUciom

Th

Jlemoncmpayuonnwtii onvtm Ne23
H3yuenue obpaszyos memainnos.

MeTalINY
eCKoH
CBSI3H JJIS
pa3bscHe
HHS
(huzmaeck
X
CBOMCTB
METAJUIOB

YMeTh
M0JIL30Ba
TbCS
JIEKTPOX
AMHYECK
AM

psamgoM
HarpsiKe
HUH
METAJUIOB
)
COCTaBJIA
Tb
ypaBHEHH
a1
XAMHAYECK
X
peakuui,
XapakTep
1763910011170
CBOMCTBA
METAJUIOB
, H
OOBSICHST
b
CBOMCTBA
METAJIOB
B CBETE
Mpe/CcTaB
JIEHUI 00
OKHCIIUTE
JIBHO-
BOCCTaHO
BUTEJIbHBI
X
mporecca
X.

COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HayKH.

B COOTBETCTBUU C
MOCTABJICHHOM 3a/1a4eil u
YCIIOBHUSIMU €€ peain3aun
IHo3HaBarTe/bHbIE:
HCTIOJNB3YIOT 3HAKOBO —
CHMBOJIMYECKHE CPEICTBA
KoMMyHUKaTUBHBIE:
apTYMEHTHPYIOT CBOIO
TTO3UIIHIO U
KOOPIMHUPYIOT €e C
MO3UIINY TTAPTHEPOB B
COTPYIHUYECTBE
OTPEEIISIOT CBOIO JIMYHYIO
TO3UIUIO, a/IEKBAaTHYIO
nuddepeHIIPOBAHHY IO
CaMOOIICHKY CBOHX
yCIIeXOB B yueOe




116- [lenounbie MeTamibl. CoeTMHEHUS YmMmets ®dopmupoBath PerynsiTuBHbIE: 12.01. §43 PeaktuBbl 1
118 ILEI0YHBIX METAJJIOB XapakTep | OTBETCTBEHHOE IUIAHUPYIOT CBOM JICHCTBUS 15.01. XHMHYECKOE
. W30BaTh | OTHOLIEHHE K B CBSI3H C ITOCTaBJICHHON obopynoBaHue
Hemoncmpayuonnwtii onvim Ne24 .
9 IIEIOYHBI | YYCHUIO, TOTOBHOCTh  3a/1aueil U YCIIOBUSIMHU €€
Bzaumooeticmeue WEeN0YHbIX Memajlloe C e U CIOCOOHOCTD K PEIIEHNS, YIUTHIBAIOT
6000II. METaUIbl | CaMO0Opa30BaHUIO. MPABUIIO B IJIAHUPOBAHHUU
Ha 1 KOHTpOJIE CTIoco0a
OCHOBaHH pelieHust
U uX IHo3naBarte/bHbIE:
TIOJIOXKEH CTaBAT U GOPMYJIUPYIOT
usi B LIeSTU U TIPOOIIEMBI YPOKa
neproanY UCTIOJNIB3YIOT TIOUCK
ecKot HEOOX0ANMOH
Tabnue UHPOPMALIUH IS
u BBITIOJTHEHHST Y4EOHBIX
CTpOCHHUS 3aJ[aHu# ¢
aTOMOB, HCIIONIb30BAHHEM YUeOHOU
COCTaBIIsI JUTEPaTyPhI
Th KoMMyHHKATHBHbBIE:
ypaBHEHH aJIEKBaTHO UCIIOJB3YIOT
s peueBble CpeACTBa IS
peaxiui, 3¢ PEKTUBHOTO peIIeHHs
Xapakrep KOMMYHHUKaTUBHBIX 3a/1a4
U3YIOLINX YUUTBHIBAIOT pa3HbIe
CBOMCTBa MHEHUS ¥ CTPEMSITCS K
IIEIOYHbBI KOOP/IMHAIINY Pa3IMYHBIX
X MO3ULUI B
METAaIIOB COTPY/THUYECTBE
, H
OOBSCHAT
b UX B
cBeTe
NpeICTaB
JeHU# 00
AIIEKTPOIT
UTHYECKO
51
JICCoIa
A U
OKHCIJINTE
JIBHO-
BOCCTaHO
BUTEJIbHBI
X
npotecca
X.
119- CBOICTBA MIETOYHO3EMENBHBIX METAILIOB U YMmers | ®opMupoBath PeryasiTuBHbIE: 16.01. § 44 PeakTuBbl 1
123 VX COCHHEHHIL. XapakTep | HEeJO0CTHOE IJIAaHUPYIOT CBOM JIeHCTBHS 17.01. XUMHYECKOE
M30BaTh | MHPOBO33PEHHE, B CBSI3H C IMOCTaBJICHHOU obopynoBaHue




Jlemoncmpayuonnslit onvim Ne25 JJIEMEHTBI | COOTBETCTBYIOILIECE 3aj1aueii 1 YCIIOBUSIMH ¢
Bsaumooeticmeue wénounosemenshoix memanios ¢ | LUA- COBPEMEHHOMY peLICHHUS, YIUTHIBAIOT
80001l. IPYONBl | YPOBHIO Pa3BUTHS MPaBWIO B MJIAHUPOBAHUU
Obpasybl sadicHetiuux NPUPOOHBIX COEOUHEHUL Ha HayKH, " U KOHTPOJIE CIIocoba
MazHus, Karbyus. OCHOBaHH | KOMMYHUKAaTHBHYIO perIICHUs

U UX KOMIIETCHTHOCTD B IMo3naBaTenbHBIE:

MIOJIOKEH | OOLICHUH H CTaBsIT U POPMYIUPYIOT

us B COTPYAHHYECTBE CO LEH 1 IpoOIeMbl ypoKa

HEPHOJNY | B3POCIBIMU H HCIIONB3YIOT MOUCK

ecKoi CBEPCTHHUKAMH. HE00X0AUMONU

Tabnue uHMOPMAIIUH IS

" BBITIOJTHEHHS YIeOHBIX

CTpOCHHMS 3aJlaHuii ¢

aTOMOB. HCIIONB30BaHUEM YIeOHOI

YmMmers JIUTEPATypPhI

COCTaBIIS KomMMyHHKaTHBHBIE:

Th aJIeKBaTHO UCIIONB3YIOT

ypaBHEHH peyeBbIe CPECTBA s

o 3¢ EKTHBHOTO pEIICHUS

peakuui, KOMMYHHKATHUBHBIX 337144

XapakTep YUYHUTHIBAIOT PAa3HBIC

H3YIOIIHX MHEHHS U CTPEMSATCS K

CBOMCTBa KOOPIUHAIINH PA3ITHIHBIX

KaJbLUs MO3ULIMI B

U ero COTPYAHHYECTBE

COe/IMHEH

Ui, U

OOBSCHAT

b UX B

cBeTe

NpecTaB

neHuit 00

AIIEKTPOIT

HUTHYECKO

51

JiccoIma

101307887

OKHCIIUTE

JIBHO-

BOCCTaHO

BUTEIIbHEI

X

nporecca

X.

124- CBoiiCcTBa COETMHEHUM KaJIBIIHS. 3Hathb dopMHUPOBATH PeryasiTuBHbBIE: 18.01. § 45 PeakTuBEI 1
127 K ecTKOCTD BOIBI KauecTBe | 11eJOCTHOE IIAHUPYIOT CBOM JIeHCTBHUS 97.01. XMMHYECKOE
JaGopamopnsiii onvtm Ne33 HHYO MHUPOBO33pEHHE, B CBA3H C TIOCTABICHHOH obopynoBaHue
N PEaKLHIo | COOTBETCTBYIOLIEE 3ajia4yeil 1 yCIOBHIMU ee

Osnaxkomnenue co ceoucmeamu u HA HOHBI | COBPEMEHHOMY pElICHNS], YIUTHIBAIOT




npespauieHusAMuU Kap60Ham03 u KaJIbLUs. YPOBHIO pa3BUTUA IpaBuJIO B IMJIaHUPOBAHUU
auopokapbonamos. TE 3uars, HayKd, U U KOHTpOJIE Crioco0a
Jlabopamopnuuwtit onbim Noe34 Yempanenue e KOMMYHHKATHBHYIO  petlieHiti .
00YCIIOBJI | KOMIIETEHTHOCTD B ITo3HaBaTe/bHbIE:
JAHCECMKOCMU 600bl 8 OOMAULHUX YCIOBUSIX cHa OBLIEHNH 1 CTAaBAT 1 hOPMYTHPYIOT
Th KECTKOCT | COTPYJHMUYECTBE CO  LIeJIU M MPOBIEMBI YPOKa
b BOJBL | B3POCIBIMH U HCIIOJB3YIOT IIOUCK
YMmerts CBEPCTHUKAMH. HEOOXOINMOIT
PasbSICHL UHpOpMaIUH st
Th BBITIOJIHEHUS YUeOHBIX
CIIoco0bI 3a/IaHui C
yCTpaHeH UCIOIb30BAaHUEM yUeOHO
ust JUTEPATYPHI
HKECTKOCT KoMMmyHuKaTHBHBIE:
U BOJIPBI. aJIeKBaTHO UCIIOJB3YIOT
peueBbie CpencTBa it
3¢ (EKTHBHOTO pEIICHUS
KOMMYHHUKATUBHBIX 337124
YUUTHIBAIOT Pa3HbIe
MHEHHS ¥ CTPEMSTCS K
KOOD/IMHAIIUK Pa3JINYHbIX
MO3ULIMI B
COTPYHUYECTBE
128- CBOMCTBA ATTFOMHUHUS YmMmets ®dopmMupoBath PeryasitTuBHbI€: 22.01. § 46 PeakTuBbl 1
131 Jlemoncmpayuonnotii onvim Ne26 COCTaBJS | LEJOCTHOE IIAHHPYIOT CBOH ,ueﬁcnzm 23.01. XHUMHUYECKOE
. . Th MHPOBO33PEHHE, C HOCTABJICHHOM 3aj1aueil u oGopyioBanue
Bszaumooeticmeue antomunusi ¢ 6000i.
. YPaBHEHHU | COOTBETCTBYIOLIEE YCIIOBHAMH €€ PELIEHUS,
Obpasyst eadicHeiuux npupooHix 1 COBPEMEHHOMY OLIEHHMBAIOT TIPABWILHOCTh
COCOUHEHUTL ANTOMUHUSL XHMHYECK | YPOBHIO Pa3BUTHSA BBITIOJHEHUS ISHCTBHS
ux HAYKH, U Io3HaBaTelbHbIE:
peakiuii, | KOMMYHHKATHBHYIO  CAMOCTOSITEIBHO
XapakTep | KOMIETEHTHOCTD B BBLIENAIOT U
W3YIOIMUX | OOIICHUH H (bopMyIHpyYIOT
obuiue COTPYJHHUYECTBE CO [I03HABATEIILHYIO LEJIb,
CBOWCTBA | CBEPCTHUKAMH B UCIIOJIB3YIOT 00IIIre
AIFOMUHH | TIpoliecce y4eOHO [PUEMBI PEILIEHHS 3a/1a4
1, JEATENBHOCTH. KoMMyHMKaTHBHBIE:
OOBSICHAT JIOMYCKAKOT BO3MOXKHOCTb
b 3TH Pa3JIMYHBIX TOUEK 3PEHUS,
peakuuu B TOM YHCJIE HE
B CBeTe COBIAJAIONINX C HX
[pEeICTaB COOCTBEHHOM U
neHuit 06 OPUEHTHUPYIOTCS Ha
OKHCITUTE MO3MIHIO [TAPTHEPA B
JIbHO- oOmeHnn u
BOCCTaHO B3aUMOJIEHCTBUU
BHUTEJbHbI

X




npouecca
X.

132- AMDOTEPHOCTh OKCHIA W THIPOKCHIA YmMmets ®dopmupoBath PerynsiTuBHbIE: 24.01. § 47 PeaktuBbl 1
135 ATIOMMHHS. JIOKa3bIBa | LEJOCTHOE TUIAHHPYIOT CBOH ﬂeﬁCleml 25.01. XUMHUYECKOE
TlaGopamopniii onvim Ne35 [lonyuenue Th MHPOBO33pEHHE, C TIOCTABIICHHOM 3a/1aucii 1 obopyaoBaHue
amdorep | COOTBETCTBYyIOIIEE YCIIOBUSIMHU €€ PEIICHNS,
2UOPOKCUOA ATIOMUHUA U Hbli COBPEMEHHOMY OLIEHHBAIOT TIPABWILHOCTh
g3aumooeticmsue e2o0 ¢ KUCiomamu u XapakTep | YPOBHIO Pa3BUTHSA BBIIIOJIHEHHA ACHCTBUS
wenovamu. COCOVHEH | HAYKU, U ITo3naBaTeJibHBbIE:
usl, KOMMYHHUKATHBHYTO CaMOCTOSTEIBHO
COCTaBIsl | KOMIIETEHTHOCTH B BBIZENIAIOT U
Tb OOILEHNH 1 (dbopmyIpyIOT
YpaBHEHH | COTPYIHHYECTBE CO MO3HABATENBHYIO 1IEJIb,
s CBEPCTHHUKAMH B HCTIONB3YIOT 00IIIe
COOTBETC | mporiecce ydeOHON HPHEMBI PEIICHHUS 3a/1a4
TBYIOIIHX | JIEATEIHHOCTH. KoMMyHHKATHBHbIE:
XUMHYECK JIOTTY CKAIOT BO3MOKHOCTh
1704 Pa3IMYHBIX TOYEK 3PEHMS,
peakmmit B TOM YHCJIE HE
" COBITA/IAIOMIHX C UX
OOBSCHAT COOCTBEHHOU U
b UX B OPHUEHTHPYIOTCSI Ha
cBeTe TO3HIIUIO TAPTHEPA B
MpecTaB OOIICHUH U
JIeHU# 00 B3aUMO/ICHCTBUN
AIEKTPOIT
HUTHYECKO
51
JIMCCOIINa
N,
136- Kemneso. 3HaTh DopMUpOBATH PeryasiruBHbIE: 26.01. § 48 Jatamnx
138 Jlemoncmpayuonnsii onvim Ne27 O6pazybl CTpOEHHE | LIEIOCTHOE HJ‘IVaHI/Ip}IIOT CBOU ) 29.01. JIABJICHUS,
aroma MHPOBO33pEHHE, JIENCTBHS C TIOCTaBICHHOM PEaKTHBEI U
pyo orcenesza. Corcueanue dicene3a 8 y
JKejle3a, | COOTBETCTBYIOIIEE 3aj1aueil ¥ YCIIOBHSIMH €€ XUMHYECKOE
Kuciopooe u Xxiope. (Gu3MIECK | COBPEMEHHOMY PpEIEHus], OLEHUBAIOT 060pynoBanue,
Jlabopamopnbiit onvim Ne 36 «Okucnenue ue u YPOBHIO DPa3BUTHL MIPaBUIILHOCTH KOJUIEKLIUA
scenesa 6o enaxcruom eo3oyxe» Th XHMHWYECK | HAYKH, U BBINOJTHEHUS JEHCTBHS
ue KOMMyHHKaTHBHYI0O  Ilo3HaBaTeJbHbIE:
CBOJCTBa | KOMIIETEHTHOCTH B CaMOoCTOSITENTFHO
Kesesa. O0IIIEeHNH 1 BBIIENSIOT U
VMeTb COTPYAHHYECTBE CO bopMyIupyOT
pasbsCHS | CBEPCTHHKAMH B MO3HABATENBHYIO IIEIb,
Th nporuecce y4eOHOiH HCTIONB3YIOT 00IIHe
CBOMCTBA | JEATENHHOCTH. MPUEMBI pEIIEHHS 3a/1a9
Keyesa B KoMMyHHKAaTHBHbBIE:
CBETE JlomyckaroT BO3MOXXHOCTh
TpeCcTaB PAa3IMYHBIX TOYEK 3PEHUS,
neHnit 06 B TOM YHCIIC HE

OKHCJIINTC




JIBHO-

COBIIAZAOIIHUX C UX

BOCCTaHO COOCTBEHHOM.
BHUTEJIbHbI
X
nporecca
X "
IEKTPOIT
UTHYECKO
i
JICCOLHa
MU,
139- CBoliCcTBa COEIMHEHUM JKele3a; OKCHUJIOB, 3HaTh dopMupOBaTH PeryasTuBHbI€: 30.01. §49 PeaktuBsl u
141 IHAPOKCH0B U codeit skenesa(Il u I11). CBOJCTBA | IIEJOCTHOE Tlnanupyior cson ) 31.01. XUMHYECKOE
JaGopamopuutii onvtm Ne37 [lonyuenue COCJWIHEH | MHPOBO33PEHHE, ASHCTBUSI € MOCTABICHHOM obopyaoBaHue
uit Fe(Il) | cooTBeTcTBYyIOMICE 3a/1a4eil ¥ yCIOBUSAMU €€
eudpoxcudog dcenesa(ll) u (Il) u u Fe(lll). | coBpemennomy PpEIlEeHus], OLEHUBAIOT
83aumooeticmsue ux ¢ KUciomamu u VMeTs YPOBHIO Pa3BUTHSA PaBHIBHOCTD
wenovamu. T COCTaBIISl | HayKH, BBITIOJIHCHUS ICHCTBHS
Th KOMMYHHKaTHBHYI0  Ilo3HaBaTejbHBIE:
YPaBHEHH | KOMIICTCHTHOCTD B CamocToATenbHO
s OOLICHNH U BBIZICISIIOT U
COOTBETC | COTPYAHHYECTBE CO  (OPMYIHPYIOT
TBYIOIUX | CBEPCTHUKAMH H MO3HABATENBHYO 1IEJ1b,
peakiuit | B3pOCIBIMH. UCIIONB3YIOT O0IIHe
B CBeETe [PHEMBI PEIICHUS 3a/1a4
TpeCcTaB KoMMyHHKATHBHbIE:
JeHU# 00 JlonyckaroT BO3MOXKHOCTh
JIMEKTPOIT Pa3INYHBIX TOYEK 3PEHH,
UTHYECKO B TOM YHCJIE HE
7} COBMAJAIOIINX C HX
JHcconra COOBCTBEHHO}L.
HH 1
OKHCITUTE
JBHO-
BOCCTaHO
BHUTEJbHbI
X
nporecca
X.
142- Ilpakmuueckas paooma No9. Pewienue Ymerts Pa3zBuBate ymeHus PeryasiTuBHbIe: 1.02. § 50 PeaktuBsl 1
144 IKCHEPUMEHMANLHBIX 300a4 NO Mmeme NPUMEHST | OLICHUBATD OCYHIGCTBJESHOT 2.02. XUMHYECKOE
N b CHTYalUI0 H MOIIArOBBIN KOHTPOJIB 110 0bopyaoBaHue
«Obuwgue u unougudyanvHvle CEOUCMEa
TEOpPETHY | ONEPATUBHO pe3yJbTaTy
memannoey». Th €cKHe NPUHUMATh IMo3HaBaTebHbIE:
3HAHUS pewienue, Haxomuth  CTposT pedeBoe
Ha a/leKBaTHBIE BBICKa3bIBaHWE B YCTHOM 1
MIPAKTHUKE | CIIOCOOBI MMCbMEHHOU hopme
, B3aMMOJEHCTBHSA C KoMMyHUKaTHBHBIE:
OOBSICHAT | ONHOKIIACCHUKAMHU




b BO BpeMs VY4UTBIBAIOT pa3HbIE
HaOmoie | MpOBEAEHUS MHEHHUS U CTPEMSITCS K
HUS U MIPAKTUYECKOI KOOpAMHAIMU PA3IHUHBIX
pe3ynbTa | paboTHI. TTO3UIHN B
THI COTPYAHUYECTBE
MPOBOJIU
MBIX
OTIBITOB,
XapakTep
U30BaTh
YCIIOBHS
TE4EHUs
peaxkuui
JI0 KOHIA
B
pacTBopa
X
3JEKTPOI
UTOB.
145- IToaroroBka k T 1A 006006t | ®OopMHPOBATH PerynsiTuBHbIe: 1 5.02. [osTopHU
147 b 3HAHUS | LEJOCTHOE BHOCAT HEOOXOAUMBIC 6.02. Th TEMY
II0 TEME | MUPOBO33pEHUE, KOPPEKTUBHI B ICHCTBUE «Mertamn
«Mertann | cOOTBETCTBYIOIIEE HIOCJIE €TO0 3aBepIlIeHus Ha BI».
BI» COBPEMEHHOMY OCHOBE €r0 U yueTa
YPOBHIO Pa3BUTHUSA XapakTepa cJIeJJaHHbIX
HayKH, omndox
KOMMYHHKATHBHYIO KoMMyHUKaTHBHBIE:
KOMIIETEHTHOCTb B KOHTPOIUPYIOT ACHCTBUSL
OOIIeHNN U napTHepa
COTPYAHUYECTBE CO
CBEPCTHUKAMHU H
B3POCIIBIMHU.
148- KoHTpo/IbHOE TeCTUPOBAHUE 710 Ymeth dopMupoBaTh PerynsiTuBHble: 1 7.02. [HoBTOpH
151 noopasoeny «IIPaKTHKYM 110 H3y4eHHIO UCTIONB30 | OTBETCTBEHHOE OCYIIECTBILTIOT UTOTOBBIA 8. 02. Tb 110
. BaTh OTHOIIIEHHE K U TIOUIaroBBIil KOHTPOJIb y4eOHUKY
CBOHUCTB IPOCTLIX BE€IIECTB METAJLJIOB
. MpHOOpPET | yUEHHI0, TOTOBHOCTh IO Pe3yJbTaTy MaTepHan
X COCANHCHUN €HHbIE 1 CIIOCOOHOCTH K Ilo3HaBaTe/IbHBIE: CTPOSIT TJIaBBI
3HAHUS. CaMOPAa3BUTHIO H B MUCBMEHHOH (hopMme.
caM000pa30BaHHUIO.
Pazpnen 5. OCHOBBI ONBITHO-3KCIIEPUMEHTAJIBHON M MPOEKTHOI AesiTeabHOCTH (124)

152 TexHuka O€30MaCHOCTH MPU BBIMOTHEHUU | Vyenpe | 1.PasButue 1 9.02. Peaktussl u
CaMOCTOSITEIbHBIX OIIBITOB U | xapakrep | BHyTpeHHEi XUMHYECKOE
OKCIICPUMCHTOB B JOMAIHUX YCIIOBUAX U C | y3oBaTh NO3WIHMH IIKOJbHUKA obopynoBaHne
HCMOJb30BaHUEM 000PYIOBAHUS | paxneii | Ha ypoBHE
XUMHYECKOH J1abopaToOpHH. e TIOJIOKHUTEIIEHOTO

XuMHuyec | OTHOIIEHUS K LIKOIE,
Kue MIOHUMAaHHUS
HoHsTHS: | HEOOXOIUMOCTH

yaeHUs,




XHUMHYCC

BBIPAKCHHOI'O B

KUH npeoOaiaHuu
JJIEMEHT, | y4eOHO-
KIaccud | HMo3HaBaTENbHBIX
MKaLVs MOTHBOB H
BEIECTB | MPEANOYTEHUN
COLIMATIBHOTO
croco0a OLEeHKH
3HAHWH;
2.®opmMupoBaHUe
BBIPAKEHHOU
yCTOWYMBOU y4eOHO-
II03HABaTEIbHOU
MOTHUBALIUH YYCHUS
153 IHpaxkmuueckasn paboma Nel0. Th Ucnomns3 | 1. OpuenTarus Ha K.YV/I. 12.02. PeakTHBHI U
Oopawenue co cmekiom (ccubanue OBAaHWE | NIOHMMAHWE NPUYMH  YMeHus paboTaTh B rapax. XHUMHYECKOE
CMEKIAHHOI MPYOKU, U320MosJ1eHuUE: mabopaTr | ycmexa B y4eOHOI ILYVYA. obopynoBaHne
RUREemMKU; KAnUIIapoe; nPpocmeiuux OpHOTO | JeATenbHOCTH; VMmeHust HaOMI01aTh,
y3106; npocmeiiuiux npuoopos), Th o6opyno | 2. YuebHo- Jenath  BBIBOABI  NPU
BaHMS M | MO3HABATENIbHBIH NPOBEACHHUHU OIBITOB.
CTEKJISIH | MHTEPEC K HOBOMY P.YVY.
HO yaeOHOMY YMenue
HOCYZBl, | MaTepHaiy CaMOCTOSATEIBHOTO
MmpoBee | croco0am perreHus BEJICHUS
HHE HOBOW 4acTHOH 3KCIIEPUMEHTAIILHOU
HECJIOXKH | 3a/audl JeATEeIbHOCTH, OIUCHIBATH
BIX XHMHYECKHE PEaKIHy,
JKCIIEPH HaOJlro1aeMble B X0/1e
MEHTOB IKCIIEPUMEHTA.
ISt
J0Ka3are
JbCTBA
BBIIBUTA
eMBIX
HPEIoNn
0XKEHMU;
OIUCaHU
e
pe3ynbTa
TOB 3THX
pabor
154 XUMHWYECKUH aHAJIN3: KAYECTBEHHBIN U 3mamme | 1-Opuenrarms Ha K.YYI. 13.02. PeakTHBBI 1
KOJINYECTBEHHBIN OCHOB NOHAMAaHWE TPUYINH 1. Ymenne XUMHYCCKOEC
xummuec | yerexa B yueOHoi JIOTOBapHBAaThCS U obopyaoBaHue
KOTO JIeATEeNIbHOCTH; MIPUXOJUTH K 00LIeMy
ananmza | 2- YuebHO- 3 PELIEHUIO B COBMECTHOMI
TI03HABATEJIbHBIH JIeATeIIbHOCTH;
HHTEPEC K HOBOMY 2.YMeHue NnpoayKTHBHO
yaeOHOMY paspemrate KOHQINKTHI HA

MaTepuany u

OCHOBE yueTa HHTEPECOB U




croco0am penreHus

MO3UIIAHN BCEX €ro

HOBOH 4acCTHOI YYaCTHUKOB

3a7a4un ILYVY.
1. ®opmupoBaTh yMEHHE
MIPOBOANTH CPAaBHEHUE U
KJIacCU(UKAIHIIO IO
3aJ]aHHBIM KPUTEPUSIM;
2.DopMHUpOBATE Yy
YUaIUXCsl IPEICTABICHUE
0 HOMEHKJIIAType
HEOPraHUYECKUX
COEJIHEHUII.
P.YVY].
1. YMeHHe yunuThIBaTh
BBIJICTICHHBIC YIUTEIEM
OPHEHTHPHI ICHCTBUS B
HOBOM Y4eOHOM
MaTepHaie B
COTPYAHUYECTBE C
YUYUTEIIEM;
2. YMeHue IaHupoBaTh
CBOHU JE€UCTBUA B
COOTBETCTBHH C
MIOCTaBJICHHOU
3a/1a4eil ¥ yCIOBUSAMU €€
pean3aIim.

155 Teopernueckue OCHOBBI OIIBITHO- | Ymenue | 1.PasBurme K.YYI. 14.02. PeaxTuBeI
JKCIIEPUMEHTAIBHON " IPOEKTHOM | OOBSICHS | BHYTpeHHEH 1. Ymenue: XHMHYECKOE
JCATCIBHOCTH. Th TIO3MINH IIKOJIBHUKA  * CTPOUTH HOHSTHBIC JUIS obopynoBaHue

3aKOHOM | Ha ypOBHE napTHepa BBICKa3bIBaHUS,
€pHOCTU ITOJIOKHUTCIJIBHOI'O YUYUThIBAOIIUE, YTO
N3MCHCH OTHOIICHHS K IIKOJIC, MmapTHEP 3HACT U BUAMT, a
ust TTOHUMaHHUS YTO HET;

CBOHCTB | HEOOXOAMMOCTH * 3a71aBaTh BOIIPOCHI;
BEIIECTB | y4YEHUs, * KOHTPOJINPOBATH

, 3HaHWE | BBIPAXXEHHOI'O B JIeCTBHS MapTHEpa.
OCHOB npeoOragaHun ILYYA.

9KCIepu | ydeOHo- YMmenue:

MEHTaJb | MO3HAaBATEIIBLHBIX * OCYLIECTBIISITH aHAIN3
HOW U MOTHBOB U 00OBEKTOB C BBIZIETICHUEM
HOPOEKTH | MPEANOYTEeHHH CYIIECTBEHHBIX H

on COIIMAILHOTO HECYLIECTBEHHBIX
JIeSITENbH | crtocoba OLeHKH MIPU3HAKOB;

OCTH 3HaHI/II\/’I; ¢ OCYIIECTBJIATHL CUHTE3

2.®opMHpOBaHUE
BBIPAKEHHOMI
ycTOW4MBOH yueOHO-
MTO3HABATENBHON
MOTHBAITUH YUCHHS.

KaK COCTaBJICHHE 1IEJIOTO
M3 YacTeH.

P.YVII.

YMmenus:
1.0cymiecTBisATh
MTOTOBBIM M MOIIATOBBINA
KOHTPOJIb 110 PE3YyJIbTaTy;




2. AnekBaTHO
BOCIIPUHHMATH OIICHKY
VUHUTETIS;

3. Paznuyath ciocod u
pe3yabpTaT ACHCTBUSA

156 Br100p TeMbI poekTa. Vmenune | PasuBath K.YV 15.02.
[lmanupoBaHue IeATENbHOCTH. IUIAaHUPO | CIIOCOOHOCTH K 1. Ymenue
BaTh CaMOOILICHKE Ha JIOTOBapHUBAThCS U
COOCTBEH | OCHOBE KpUTEPHUS MIPUXOINTH K 00IIEeMy
HYIO YCTICIITHOCTH PELICHUIO B COBMECTHOH
JKcTepu | yueOHOM JeATEeIBHOCTH;
MEHTalb | JesITeIbHOCTU 2.YMeHue NpoyKTUBHO
HYIO pasperarb KOHQJIMKTHI Ha
JiesITebH OCHOBE yueTa UHTEPECOB U
OCTh , MO3UILIUH BCEX €TO
yMEHHe YYaCTHUKOB
BBIJIBATA ILYV/.
Thb 1.YMeHue npoBOAUTD
TUIIOTE3 CpaBHEHHE U
BI, KJIacCU(PUKAITHIO 10
CTaBUTH 3aJJaHHBIM KPUTEPHSIM;
MIPOEKTH 2. ®opMuUpOBATh y
bIe yUaIIUXCsl MPE/ICTABICHUE
3aJau. 0 HOMEHKJIaType
HEOpraHU4YeCcKHX
COCIUHEHUIT
P.YVY.
1.YMeHue yuyuToiBaTh
BBIJICJICHHBIC YUUTEIEM
OPUEHTUPHI ICUCTBUS B
HOBOM y4eOHOM
MaTepHaie B
COTPYTHHYECTBE C
yUHUTENIeM;
2. YMeHue IIaHupoBaTh
CBOM JICUCTBUS B
COOTBETCTBHUH C
NIOCTaBJIEHHOM 3a1a4el U
YCIIOBHUSIMU €€ pealu3aluu.
157- IlonroroBka mpoekrta. Coop uHpOpManMu | Ymenue | 1.Passurue K.YY/. 16.02. PeaktuBel 1
158 o JTAaHHOM TEME. MoenupoBaHUE | mwiaHupo | BHYTpeHHEH 1. Ymenue: 19.02. XMMUYECKOe
MPOEKTHOMU AEATEIBbHOCTH. BaTh MO3MILIMHU IIKOJIBHUKA  * CTPOUTH OHATHBIE AT o0opynoBaHue
COOCTBEH | Ha CaMOCTOSITENbHOE  IMapTHepa BHICKA3BIBAHNA,
HYIO MIPOEKTHPOBAHNE YYUTHIBAIOIINE, YTO
JKCHepu | ydeOHOi TapTHep 3HaeT U BUIUT, a
MEHTalb | JESITEeIbHOCTU YTO HET;
HYIO 2.®opMHpOBaHUE * 33]1aBaTh BOMPOCHI;
JIeSITeNbH | BBIPAXKEHHOM * KOHTPOJIUPOBATH
OCTb , yCTOIUMBON y4eOHO-  JeMCTBUS MapTHEpA.
yMeHue [103HaBaTEIbHOU ILYVYI.
BBIJIBUIa | MOTHBALIUH YUCHUS Ymenue:




Tb

¢ OCYHICCTBJISITH aHAJIN3

TUIOTE3 00BEKTOB C BBIZIEICHUEM
BI, CYIIECTBEHHBIX H
CTaBUTH HECYIIECTBEHHBIX
MPOEKTH MIPU3HAKOB;
(S * OCYIIECTBJIATH CUHTE3
3ajauy, KaK COCTaBJICHUE LIEJI0T0
cobupat U3 9acTeil.
b P.YVYI.
nHpOpMa Ymenus:
LIMIO U3 1.OcymiecTBiATH
pa3inuuH WUTOTOBBIN U MOIIATOBBIN
BIX KOHTPOJIb 110 PEe3yJIbTaTy;
HCTOYHU 2. AnlexBaTHO
KOB, BOCIIPUHUMATH OLICHKY
aHaIN3H YUUTEIIS;
poBarb, 3. Pazmmgate cioco6 u
MOJENUP pe3ynbTar AeUcTBUA
OBaTh
JKCIEepH
MEHT
159- BoinonHnenue y4eOHbIX TPOEKTOB, OMBITHO- | Mcmonss K.YY/. 2002. PeakTuBbI 1
160 AKCIICPUMEHTAIIBHBIX pa0oT. OBaHHUE 1. YmeHue 21.02. XUMHYECKOEe
IIpakTuyeckne PpaGoThl MO TeMaM | naGopar JI0rOBapUBATLCA U o6opynoBanue
NpoeKToB yyamuxcs, 75 OPHOTO NPUXOJUTB K 00IIEMY
obopyo PEIIeHHIO B COBMECTHOM
BaHHSA JeATEeIbHOCTH;
CTEKJISIH 2.YMeHue NpoAyKTHBHO
HOH paspemarb KOHQJINKTHI Ha
MOCY JTBI, OCHOBE yueTa HHTEPECOB U
IIPOBELE MO3ULIUI BCEX €0
HHE YYaCTHUKOB
JKCIEepU ILYVYI.
MEHTOB 1. ®opMupoBath yMeHHE
ULt MIPOBOANTH CPAaBHEHHUE U
JloKasare KJIacCU(HUKAIIHIO 10
JBCTBA 3aJ]aHHBIM KPUTEPUSIM;
BBIJIBUTa 2.DopMHUpOBATH Yy
eMBIX yUaIUXxcst Ipe/ICTaBICHUE
HPEIon 0 HOMEHKJIaType
0KEHUH; HEOPTraHUYECKUX
OIIMCaHU COEIMHEHU.
e P.YVYI.
pe3yJibTa 1. YMeHune yuuTsiBaTh
TOB THX BBIJICJICHHBIE YUUTEIEM
pabor OPHEHTHPBI IEHCTBUS B

HOBOM Y4eOHOM
Marepuaie B
COTPY/THUYECTBE C
YUHUTENIEM;




2. YMeHue TIIaHupOoBaTh
CBOM JICHCTBUSA B
COOTBETCTBHH C
MOCTaBJICHHOMN

3a/1a4eil U yCIOBUSIMU €€
peaM3alym.

l61-
162

[lonroroBka yueOHBIX IPOEKTOB K 3aIIUTE

Pas3BuBath
CIIOCOOHOCTE K
CaMOOIIEHKE Ha
OCHOBE KpHUTEpHUs
YCIEIIHOCTH
yueOHOH
NEeSITENBLHOCTH

K.YVY/.

1.YMenue ucmoiabp3oBaTh
peub s pery s
CBOETO JICHCTBUA;
2.AnexBaTHO
HCIIOJIb30BaTh PEUEBhIE
CpeJlCTBA AJISl PEeLICHUs
Pa3IMYHBIX
KOMMYHHUKATHBHBIX 337124,
CTPOHUTH MOHOJIOTHYECKOE
BBICKa3bIBaHUE, BIIAJIETH
JTUAJIOTHYECKON (hopMoi
peun

P.YVII.

YMeHne caMOCTOSATEIBHO
aJIeKBaTHO OLIEHUBATh
MIPaBHIBHOCTD
BBITTOJIHEHHS IENUCTBUS U
BHOCHTH HEOOXOJUMBIE
KOPPEKTHBBI B UCTIOTHCHUE
KaK I10 X0y ero
peanu3anym, TaK U B KOHIIE
JIEUCTBUSL.

ILYVY].

YMeHue: ocyecTBIATh
CpaBHEHHE U
KIIacCH(UKAIHIO,
BEIOMpAst KPUTEPHUU JIJIS
YKa3aHHBIX JIOTHICCKIX
oneparuii;

CTPOUTH JIOTUYECKOE
paccyxjeHue

22.02.
26.02.

163

HpOMC)KYTOLIHaH aTTeCTalus.
3aH_[I/ITa IIPOCKTOB

YMeHue
OBJIaJIEH
us
HaBbIKAM
51
KOHTPOJI
U
OLIEHKH
CBOEH
NIeSITEIbH
OCTH,
YMCHHE

VMeHne OLieHUTh
CBOHM y4cOHBIC
JIOCTHKEHUS

K.YVY/.

1.YMeHue wHCIojbp30BaTh
peyb AJs perysiuu
CBOETO JICUCTBUS;
2.AnexBaTHO
HCIIOJIb30BaTh PEUEBbIE
CpeJlCTBA AJISl peLIeHUs
Ppa3IUYHbIX
KOMMYHUKATUBHBIX 3aj1a4,
CTPOUTH MOHOJIOTHYECKOE

27.92.
28.02.




TPEIBU
eTh

BBICKa3bIBaHUE, BIAJICTh
JIUATIOTHYECKON (hopMoi

BO3MOKH peun
13 P.YVII.
TOCIIENC YMeHHne caMOoCTOSTETFHO
TBUSA aJICKBaTHO OIICHUBATh
CBOMX MPAaBUIBHOCTh
IEUCTBU BBIIIOJTHEHUS ACUCTBUS U
" BHOCHUTH HEOOXOINMBIE
KOPPEKTHBHI B HCIIOJTHEHNE
KaK I10 X0y ero
peau3aIym, Tak U B KOHIIE
JIEHCTBHSL.
ILYYA.
YMeHue: oCyIecTBIATh
CpaBHECHHE U
KI1acCH()UKAITHIO,
BBIOMpast KPUTEPUU IS
YKa3aHHBIX JIOTHYCCKHUX
oneparuii;
CTPOHTH JIOTHIECKOE
paccykIcHHe
164- Iloaroroeka k ' MA: penieHre npakTHKO VMeHne | YMeHHE OLEHHUTD K.YY]I. 1.03. PeakTuBEI 1
166 OPHUEHTHPOBAHHBIX 3a1aHUN OBNAJIEH | CBOU ydyeOHBIC VYMeHHe caMOCTOATENBHO 4.03. XUMHYECKOE
us JIOCTHOKCHUS OpraHu30BBIBATH yUueOHOE 00opymoBaHHE
HaBBbIKaM JIeHCTBHE.
u ILYVYA.
KOHTPOI YMmeHne npeoOpa3oBHIBATH
L WHPOPMALIUIO H3 OJHOTO
OIICHKH BHJIa B JIPYTOM.
cBOEH P.YYA.
JIeSITENbH YMeHue cocTaBisITh IIaH
ocTH, peuIeHust mpooIeMBI
yMCHHE
TIPEIBHU
eTh
BO3MOXKH
bIC
MOCIEeAC
TBUS
CBOHX
IeHUCTBH
i
167- IlonroroBka x I MA: penienne npakTuko VMeHue | YMeHHE OLEHHUTD K.YY/. 5.03. PeakTuBHI 1
168 OPHUEHTHPOBAHHBIX 3a/IaHUU OBNAJICH | CBOM ydecOHBIC VYMeHHe caMOCTOSATENIBHO 6.03. XUMHYECKOe
ust JOCTIDKEHUS OpraHU30BHIBATH yUCOHOE o0opynoBaHHE
HaBBIKaM JICHCTBHE.
u ILYVYA.
KOHTPOJI YMmenne npeobpa3zoBBIBATH
U nHGOPMAIMIO W3 OJHOTO
OILICHKU BHUJIA B IPYTOH.




cBOCH P.YVII.

JIesITeIIbH YMeHue COCTaBIIATh I1aH

OCTH, peNIeHus IPOOIEMBI

yMeHHe

npeBU

eTh

BO3MOXH

31

MOCIIENIC

TBUS

CBOUX

JIEUCTBU

)51

170 O0o001IeHre, cucTeMaTu3anus U Koppekuus | 1.3akpen | 1. Ymenue K.YVY. 4.03. Pa6ora ¢

3HAHUM y4yaluxcs 3a Kypc JICHUE OPHEHTHPOBATECSI HA Y MEHHE CaMOCTOSITEIEHO 5.03. TeCTaMH
«IKCTIepUMEHTAIbHAS XUMH-9»,8- 9 3HAHWUU M | MOHMMaHWE MPUYMH  OPraHU30BBIBAThH yueOHOE (MHIUBHUL
KJI1acc. pacdyetH | ycrexa B yueOHOI B3aUMO/ICHCTBHUE B TPYIIIe yalbHbIC
TecTOBBIII KOHTPOJIb. BIX JESTENbHOCTH ILYVY]. 3a1aHus)

HaBBIKOB YMmeHue:

yu-csl. * OCYLIECTBIIATH aHAJIN3

2.YMeHHn 0O0BEKTOB C BBIAEICHUEM

€ pemarhb CYIIECTBEHHBIX U

THUIIOBBIC HECYIECTBEHHBIX

npuMep NPU3HAKOB;

bI * OCYIICCTBJIATHL CUHTE3

KOHTPOJI KaK COCTaBJICHHE LIEJIOTO

BHO U3 YacTei.

paboTEI. P.YVY/.

YMmenust:

1.0cymiecTBisATh
HWTOTOBBIN M MONIArOBBIN
KOHTPOJIb 10 Pe3ybTary;
2. AekBaTHO
BOCIIPUHHMATH OIICHKY
YAUTES;

3. Paznuyath ciocod u
pe3yJIbTaT JeUCTBUS
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