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Pabouas mporpamma ecTeCTBEHHO-Hay4YHOUH M TEXHOJOTHYECKON HAMpaBIeHHOCTH,
peanusyemasi ¢ UCI0JIb30BaHUEM 00opyAoBaHUs 1HeHTpa «Touka poctay:

((3KCHepI/IMeHTaJ'IBHa$I XUMUSA».

Yuurens: [letyxosa Jlronmuiia BukrtopoBHa

2023-2024 yuyebHblii roa



PABOYASA ITPOT'PAMMA
BHEYPOYHOM 1eSITeJIbHOCTH « IKCIEPUMEHTAIbHAS XUMUA-9))
IS 9 KJIACCOB € HCIOJIb30BaAaHUEM 000pyaoBaHus HeHTpa «Touka pocray»

Ha 6a3e nentpa «Touka pocTa» o0ecrieurBacTCs peain3aus 00pa3oBaTeIbHBIX IPOTPAMM €CTECTBEHHO-HAYYHOM U TEXHOJOTHUYECKON HAIIPaBICHHOCTEH,
pa3pabOTaHHBIX B COOTBETCTBUH C TPeOOBAaHUSIMHU 3aKOHO/IATENIbCTBA B chepe 00pa3oBaHus U ¢ yu€TOM pekoMeHaaui deaepanbHOro oneparopa ya4eOHOro
npeaMeTa « XUMHus».

PaGouyas mnporpaMmma cocTaBJieHa HA OCHOBE CJIEAYIOIINX JOKYMEHTOB:
1 dyHIaMEHTAIBHOTO SApa COAEpKaHus 00IIero 0Opa3oBaHus U B COOTBETCTBHHU € [ '0CYTapCTBEHHBIM CTaHJAPTOM OOIIIETO
oOpazoBanus (rpuka3z MunuctepcTBa oopazoBanus u Hayku Poccutickoit @eaepammu ot 17.12.2010 r. Ne 1897).

[1 Pabouux nporpamm. [Ipenmernas nuuus yueOnukoB I'.E.Pyi3utuca, ®.I'.denpamana. 8-9 kiaccel: mocodue ajis yuurenen
obteoOpazoBatenbHbIX opranu3anuii /H.H. 'apa. — 2 uzn., non. — Mockga: IIpocsemenne, 2013 r.

[1 ®enepanbublii 3aKk0H «O0 oOpa3zoBanuu B Poccuiickoit denepanum» No273-D3 ot 29 nexabps 2012.

[J IIpumepHOiT mporpaMMbl OCHOBHOT'O 00IIIETO 00pa30BaHUsI MO XUMUHM 71 8-9 KilaccoB, fonyiieHHas [lenapraMeHToM
00pa3oBaTeNbHBIX MIPOTrpaMM U CTaHAapTOB ob1ero oopazosanuss MO PO.

[ denepabHOTO MEpeUHs YueOHUKOB, PEKOMEHI0BAaHHOTO (I0MyIeHHOr0) MUHUCTEPCTBOM 00pa3zoBanus U Hayku PD k
HCITIOJIb30BAHUIO B 00pa30BaTEIHLHOM IpoIiecce B 001eo0pa3oBaTeIbHbIX yupexaeHusx Ha 2021-2022 y4yeOHbIi To/.

[ TpeboBaHmii K pe3yJibTaTaM OCHOBHOTO OOIIEro 00pa30BaHusl, MPEJACTABICHHBIX B (heJlepaibHOM rocyJapCTBEHHOM
o0pa3oBarerbHOM CTaHAapTe 001ero 00pa3oBaHus BTOPOTO MOKOJIeHUs. B Hell Takke yYUTHIBAIOTCA WU Pa3BUTUS U (HOPMUPOBAHUS
YHUBEPCAIBHBIX YUEOHBIX JCHCTBUM JJII OCHOBHOTO OOIIEro 00pa3oBaHMUs.

[J Metoau4eckux peKOMEHIallnii MUHUCTEPCTBA MpocBenieHus: Poccuiickoit @enepanuu o «Peanuzaim o6pa3zoBaTeIbHbIX TPOrpaMM
€CTECTBEHHOHAYYHOMN M TEXHOJIOTHYECKON HAMPaBIEHHOCTEHN IO XUMHUU C UCTIOJIb30BaHUEM 000pYI0BaHUS IIEHTPA

«Touka pocta» (yTBepkAeHbI pacnopsikenneM MunucreperBa npocsenieHus: Poccuiickoit @enepaunu ot 12 ssuaps 2021 r.Ne P- 6).
[ OcHoBHoOM ob6pazoBarenbHol iporpammbl MBOY COILLL Ne 25 noc. HoBoynbsiHoBckoro Ha 2023-2024- yueOHblii To/1.

[1 Yuebnoro muiana MBOY COII Ne 25 mnoc. HoBoynbsiHoBckoro Ha 2023-2024- yyeOHblii 1o

Y4eOHO-MeTOAMYECKOE 00ecleYeHre Kypca XUMHH OCHOBHOM 00111€00pa30BaTe/IbHOM HIKOJIbI
1. Pymsutuc I'. E. Xumus. 9 kinacc. ®I'OC: yueb. ans obuieobpazoBarenbubix yupexaenuii / I'. E. Pyasutuc, ©. I'. ®enpaman. — M.: Ipocsemenue, 2020r.

2. Xumus: 9 Ki1.: 2IEKTPOHHOE MPUIIOKEHUE K YUEOHUKY.
3. I'apa H. H. Xumus. Paboune nporpammsl. [Ipenmernas nunust yae6uukos I'. E. Pymasutuca, @. I'. ®enpamana. 8—9 kmacest / H. H. I'apa. — M.:
IIpoceenienue.
4. TI'abpycesaH. 1. Xumus: pabouas tetpans: 9 xi. / H. U. 'aGpyceBa. — M.: IIpocserienne.
5. T'apa H. H. Xumus: 3agaunuk ¢ «momontaukom»: 8—9 k. / H. H. T'apa, H. U. T'abpycea. — M.: [Ipocsenienue.



6. Pamenikuit A. M. Xumus: nuaakraueckuii matepuan: 8—9 k. / A. M. Pagenxuii. — M.: [IpocBemienue.

7. Tapa H. H. Xumus. Ypoxku: 9 k1. / H. H. I'apa. — M.: [Ipocsemnienue.

8. boporckux T.A. Tectbl mo xumuu. A3oT u pochop. Yriaepon u kpemauii. Meramiel.9 knacc: k yueonuky I'. E. Pymsutuca, ®@. I'. ®enpamana «Xumus. 9
kiacey. ®I'OC (k HoBoMmy yueOHHKY) — M.: M3narenscTBO «OK3amen», 2017. — 111c. (Cepust «Y4eOHO- METOTMIESCKUI KOMITIICKT) ).

9. boposckux T.A. Tectsl no xumuu. Knaccugukanus XuMA4ecKux peakiuil. XuMU4YecKre peakiiuu B BOJHBIX pacTBopax. ['amorensl. Kucnopox u cepa. 9
kiacc: k yueOnuky I'. E. Pymsuruca, @. I'. ®enpamana «Xumus. 9 kinace». @I'OC (k HoBoMy yuebHuky) — M.: M3parensctBo «Ok3ameny, 2017. — 109 c. (Cepus
«Y4eOHO-METOANYECKUN KOMIUIEKTY ).

10. TTepedens 1uppoBEIX HHPOPMAITMOHHBIX pecypcoB MHTEepHeTa:

IlepeyeHb TOCTYNHBIX HCTOYHUKOB HHGOPMALNH

B paznene npeacTaBiieH CUCOK KHUT M CCHUIOK Ha CalThl, B KOTOPBIX 0oJiee MOAPOOHO OCBEUICHBI pa3InYHbIE aCEKThl pacCMaTpUBAaEMbIX BOMPOCOB. X MokHO
PEKOMEH/IOBATh KaK YYUTEN0, TAK U 00y4aeMbIM, POSIBUBIIUM UHTEPEC K U3y4aeMOU TeMe.
1. BacunweB B.I1., Mopo3sosa P.I1., Kouepruna JI. A.IlpakTukym 1o ananuTuueckoil xumun: Yued. nocodue ais By30B.— M.: Xumus, 2000.— 328 c.

2I'pocce 3., BaiicmanTens X. Xumust aist 1r0003HaTenbHBIX. OCHOBBI XUMUU U 3aHUMaTenbHbie onbIThl.l JIP.1974.I1ep.c nem.— JI.: Xumus, 1979.— 392 c.
3. Hepnroasi B. @.Mup Bogsr.— JI.: Heapa, 1979.— 254 c.
4. Kunun . M. O6mas xumus. [Ipaktukym L-mukpo. PykoBoactso ams crynenroB.— M.: MY, 2006.— 322c.

5. Ucnonw3oBanue nudpoBbix 1aboparopuil npu o0yueHun xumun B cpeaneit mkoine/ becnanos I1. U.Jlopodees M.B., Kunun .M., 3umuna A. 1.,
6.0pxekoBckuii [1.A.— M.: BUHOM. Jlaboparopus 3nanuii, 2014.— 229 c.

Kpucramnsl. Kpucramioruaparel: Metonndeckue ykasanus K JadoparopueiM padotam. Mudraxosa H.ILI., ITerposa T.H., Paxmarymumna 1. @.— Kazansb:
Kazan. . rexnon.yn-t., 2006.— 24 c.

7. Jleercon N.A.100 BonpocoB 1 OTBETOB 10 XUMHUHU: MaTepualibl IS IIKOJIBHBIX pedepaToB, (haKyIbTaTUBHBIX 3aHATHN U CEMHHAPOB: Y4eOHOe mocoone.— M.:
«znarensctBo ACT»: «M3patenbctBO Actpenby, 2002.— 347 c.

8. Jleerncon U. A. Xumnueckue peakiun: TemnoBoii a¢dexT, papHoBecue, ckopoctb.— M.: OO0 «M3natensctBo Actpens, 2002.— 192 c.
9. JIypse IO. IO. CnpaBounuk 1o ananuruyeckoit xumun.— M.: Xumus, 1971.— C.71—89.
10. Hazaposa T.C., I'pabenkuit A.A., Jlaposa B. H. Xumnueckuii sxcniepumenT B mkoie.— M.: IIpocsemienne, 1987.—240 c.

11. Heopranuueckas xumust: B 3 1./ ITox pen. 10. 1. TpetpsikoBa.T.1: ®u3nko-xuMU4ecKkre OCHOBBI HEOPTaHUUECKON XUMUU: YUeOHUK JUIsl CTYI. BBICII. yueo.
3aBenenuit/M. E.Tamm, 1O. JI.TpetbsikoB.— M.: U3natensckuii IeHTp «Akanemus», 2004.—240 c.

12. Ilerpsinos U. B. Camoe HeoObIkHOBEHHOE BeliecTBO B Mupe.— M.: [legaroruka, 1976.— 96 c.
13. Crpensuukosa JI. H. U3 uero Bcé cnenano? Pacckassl 0 Bemecte.— M.: Sy3a-nipecc.2011.— 208 c.
14. CycnennukoBa B.M, Kucenesa E. K. PykoBoACTBO 110 IPUTOTOBJIEHUIO TUTPOBAHHBIX pacTBOpoB.— JI.: Xumus, 1967.— 139 c.

15. ®apaneit M. Ucropus ceeun: [lep.c anrn./Iloxn pen.b. B. HoBoxxunosa.— M.: Hayka. I'naBHast pegakiust pusmko-mareMaTuueckoi tureparypsl, 1980.— 128 c.,
wi1.— (bubnuoreuka «KBaHT»)

16. Xomuenko I'.I1., CeBactpsinoBa K. U. OkucnurenbHo-BoccTaHOBUTENbHBIE peakiun.— M.: [Ipocsemenue, 1989.— 141 c.

17. Dummxnoneaus s netein. T.17. Xumus / I'nas.pen.B. A.Bonoaun, Ben.Hayd.pen.U.Jleeacon.— M.: ABanra +, 2003.— 640 c.

18. Optumo JI.Bona: kHura 0 caMmom BaKHOM BelecTBe B mupe: niep.c dun.—M.: Kommnac ['nx, 2019.— 153 c.

19. Yeptkos U.H., XKyxos I1. H. XuMnyeckuit 3kCiepuMeHT ¢ MajlbIMU KoJimuecTBaMu peakTuBoB. M.: [IpocBemenue, 1989.— 191 c.
20. Caiit MI'Y. Ilporpamma Kypca XUMHH JJ1s1 ydanuxcsi 8—9 kiaccoB 0011e00pa30BaTeIbHON IIKOJBI.
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

21. Caiit ®UIN. OTkpbIThIM OaHK 3a1aHUH 151 POPMUPOBAHUS €CTECTBEHHO-HAYYHOU IPAMOTHOCTH.



https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
22. Caiit Enqunas xoyutekius mudpoBbIX 00pa30BaTeIbHBIX PECYPCOB.

http://school-collection.edu.ru/catalog.
23. Caiit @enepanbHbIil EHTP HHOOPMAIIMOHHO-00Pa30BaTEILHBIX PECYPCOB.

http://fcior.edu.ru/

Oobecnieyenune yyamuxes:

1. Pyosumuc I'E. , @ervoman @.I'. Xumus. 9 kinacc. ®I'OC: yuebnuk as o0uieodpa3oBatenbHbIX yupexaenuid -M.; [Ipocsemienue,
2017-2019 rr.

2. T'apa H.H. Xumusi: 3agaunuk ¢ «moMoriHukom»: 8-9 knaccel / H.H. I'apa. — M.: [IpocBeiienue.

3. bubnuoTeka Hay4YHO- TOMYJISAPHBIX U3AAHUH IS TTOTYUYCHUS JTOMOJTHUTEIbHON HHPOPMAIINH 110 TIpeAMETY (B KaOWHETe XMMUH U B
IITIKOJIbHOM OMOIHNOTEKE).

4. DnekTpoHHbIE 00pa30BaTEIbHbIE PECYPCHI.

[IpodunbHbIN KOMIUIEKT 000pyAOBaHus LIeHTpa «Touka pocTay obecreunBaeT 3p(HEKTUBHOE TOCTUKEHUE 00pa30BaTEIbHBIX
PE3yJIbTaTOB 00YYAIOUIMMHUCS 110 IPOrpaMMaM €CTECTBEHHO-HAYYHON HalpaBJIC€HHOCTH, BO3MOXHOCTb YIITyOJIEHHOTO U3yUYEHUs
OTJIENIbHBIX NIPEIMETOB, B TOM YUCIIE JIJIs1 JOPMUPOBAHUS NU300pETATENBCKOTI0, KPEATUBHOTO, KPUTUUYECKOTO MBIIICHUS, Pa3BUTHS
(YHKIIMOHAJIBbHON IPaMOTHOCTH Y O0YUaroLUXCsl, B TOM YHCJI€ ECTECTBEHHO-HAYYHOU U MaTeMaTHYECKOM.

OKCIIEpUMEHT SBJIIETCS UCTOYHUKOM 3HAHUM U KpUTEpHUEM UX UCTUHHOCTU B Hayke. KoHuenus coBpeMeHHOro 00pa3oBaHus
[0JIpa3yMeBaeT, YTO B yUEOHOM 3KCIEPUMEHTE BEAYIIYIO POJIb JOKEH 3aHATh CAMOCTOSITENIbHBIN HCCIe10BATENbCKUIN YUeHUUECKUI
DKCIIEPUMEHT.

CoBpeMeHHbIE SKCIIEPUMEHTAIBHBIE UCCIIEIOBAHMS 10 XUMHUU YK€ TPYIHO MPEJICTABUTh 0€3 UCMOJIb30BAHUS HE TOJIBKO aHAJIOTOBbIX,
HO U IU(POBBIX U3MEPUTENBHBIX PHOopoB. B ®enepansuom ['ocynapcrsennoM O6pazoBatensHoMm Ctanaapre (PI'OC) nponucano,
YTO OAHUM U3 YHUBEPCAIbHBIX YUEOHBIX ACHCTBUM, MPUOOPETAEMBIX YUAILIMMUCS, IOJKHO CTaTh YMEHHE

«MPOBEJEHUS OMBITOB, MPOCTHIX IKCIIEPUMEHTAIIbHBIX UCCIEA0OBAaHUM, MPSIMbBIX U KOCBEHHBIX U3MEPEHUI C UCIIOJIb30BAaHUEM
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTENBHBIX TPUOOPOBY.

VY4eOHbIN SKCTIEPUMEHT M0 XUMHH, TPOBOJIMMBIN Ha TPAJUIIMOHHOM 000pYyA0BaHNH, O€3 MPUMEHEHUs HIUPPOBBIX TabopaTOpuUid,

HE MOXET MO3BOJIUTH B MIOJIHOW MEpPE PELIUTh BCE 3aJ1a4yd B COBPEMEHHOM IIKOJIE. ITO CBA3AHO C PSIIOM MPUYUH:
* TPAJIUIIMOHHOE IIKOJILHOE 000PY0BAHUE U3-3a OTPAHUYCHHUS TEXHUUECKUX BO3ZMOXKHOCTEH HE MO3BOJISIET TPOBOJAUTHL MHOTHE
KOJINYECTBEHHBIE UCCIICIOBAHUS;

* JJIMTCIIBHOCTD IMPOBCACHNA XUMHUYCCKUX I/ICCHGJIOBB,HI/Iﬁ HE BCCTrJJa COrjiaCycTcsa ¢ AJIMTCIbHOCTBIO y‘lC6HBIX 32[H$ITHI>'I;
®* BOBMOXHOCTb ITPOBCACHUA MHOI'MX I/ICCJIC,Z[OBaHI/II\/'I OrpaHUYHUBaCTCA TpC6OBaHI/I$IMI/I TEXHHUKH 0€30MaCHOCTH U Aap.



[{udposas madbopatopus MOJIHOCTHIO MEHIET METOJIUKY U COAEpKaHUE SKCIIEPUMEHTAIbHOMN IEATEIbHOCTH U PEIIaeT
BbIILIETIEpEeUnCIIeHHbIe TpoOaembl. IIupokuii cnekTp TaTYMKOB MO3BOJSIET YUALTUMCS 3HAKOMUTHCS C TapaMeTpaMu XUMUYECKOTO
HKCIIEPUMEHTA HE TOJILKO Ha KaYECTBEHHOM, HO M Ha KOJUYECTBEHHOM ypoBHe. L{udposas naboparopus mo3BosseT BECTH JUIUTEIbHBIN
DKCIIEPUMEHT JaXe B OTCYTCTBUE DKCIIEPUMEHTATOPA, @ 4aCTOTa UX U3MEPEHUI

HEIO/IBJIACTHA YEJI0BEYECKOMY BOCIIPHUATHIO.

B npouecce popMupoBaHus SKCIIEPUMEHTAIbHBIX YMEHUN YUYEHUK 00y4aeTcsl NPeACTaBIATh HH(OPMALIMIO 00 NCCIIEI0OBAaHUU B
YEeTBIPEX BUAAX:

°B Bep6aHBHOM: OIINCBIBATD SKCIICPUMCHT, CO31aBaThb CJIOBCCHYIO MOJCJIb OKCIICPUMCHTA, (1)I/IKCI/Ip0BaTI> BHHMAHHUC Ha U3MCPACMBIX
BCIIMYNHAX, TCPMHHOJIOTHUH,

* B TAaOJINYHOM: 3aIIOJIHSATh TAOJIULBI JAHHBIX, JIE)KAIUX B OCHOBE TOCTPOCHUSI IPa(pUKOB (IIPU 3TOM y yUalllUXCsl BO3HUKAET IEPBUYHOE
IPEICTABICHUE O MAcIITa0ax BEIUYHH);

°B FpaCI)I/I‘IeCKOMI CTPOUTH FpaCbI/IKI/I 10 TaOJIMYHBIM JaHHBIM, 4YTO I[aéT BO3MOKHOCTbB IIE€PCXO0/Ja K BBIZIBUKCHHUIO IT'NIIOTE3 O XapPaKTCPC
3aBUCUMOCTHU MCXKAY BCINYMHAMHA (HpI/I 9TOM YUHUTCJIb ITOKA3bIBACT ITPECUMYIICCTBO B BU3YyaAJIN3aIIUN 3aBUCUMOCTEH MCKIY
BCINMYMHaMU, HAr’-I1iAHOCTb U MHOFOMCpHOCTB);

®* B BUAC MAaTCMAaTHYCCKHUX ypaBHCHHﬁZ JaBaTb MaTCMAaTHU4YCCKOC OIIMCAaHHUEC B3aMMOCBA3HU BCINYHUH, MAaTCMAaTHUYICCKOC O606IJ_I€HI/I€.

[lepexon OT KakI0T0 3Tana npeacTaBiIeHuss HH(OPMAIIMU 3aHUMAET JJOBOJIbHO OOJIBIION MPOMEKYTOK BpeMeHu. B 7—S8 kiaccax 3ToT
polecc HeOOXOANM, HO B CTAPIIMX KIJIACCAX MOYKHO ObUIO OBl 3TO BpeMsl MOTPATUTh Ha pelieHue 0ojee BaXHbIX 3a1a4. B 3ToM mane
@ poBbIe Ta00PATOPUHU CYIIIECTBEHHO SKOHOMST BpeMsl. ITO BpeMs MOKHO NOTpaTuTh corsiacho ®I'OC Ha ¢popmupoBanue
WCCJIEIOBATEIBCKUX YMEHUHN yUaluXCsl, KOTOPBIE BBIPAXKAOTCS B CIEAYIOIIUX IEUCTBUIX:

* ompeesieHne MpooIeMbl;

* IIOCTAHOBKA MCCJIEIOBATEIBCKOM 3a/1auH;

* [UIAaHUPOBAHUE PEILICHUS 3a71a4K;

* IOCTPOECHUE MOJICIIEH;

* BLIJIBIDKCHHE THITOTE3;

* SKCIIEpUMEHTAJIbHAs TPOBEPKA TUIIOTE3;

* aHAJM3 JAHHBIX KCIICPUMEHTOB WIIM HAOIOACHUI;

* aHAJIM3 JAHHBIX DKCIIEPUMEHTOB WM HAOIIOACHUM;
* popMynupoBaHUE BHIBOIOB.



2. INTAHUPYEMBIE PE3YJbTATBI OCBOEHUS ITPOT'PAMMBI
BHEYPOYHOM JAeSITeJIbHOCTH « IKCINEPUMEHTAJIbLHAS XUMUA-9)

IJIM1 9 KJIaCcCOB € MCIOJIb30BaHUEM 000pya0oBaHus HeHTpa « Touka pocra»

C ONMCAHUEM YHMBEPCAJIbHbIX Y4EOHBIX JeHMCTBHA, J0CTUTaeMbIX 00y4AIOIUMHUCSI
JIuunocmmuoie pesynomamat

Obyuarowuiicst NOIYYUm 803MOANCHOCHb 0151 (POPMUPOBAHUSL CAOYVIOWUX TUYHOCHHBLIX Y V]!

[] ompeneneHrie MOTUBAIMK U3YUYEHHUs y4eOHOTO MaTepHaa;

0 OLICHMBAHNEC YCBAUBACMOI'O yqe6Horo MaTepualia, unCXo4da U3 COUUaJIbHbIX U JIMYHOCTHBIX HCHHOCTCﬁ;

(] MOBBIIIEHUE CBOETO 00Pa30BaTEIBLHOIO YPOBHS U YPOBHS TOTOBHOCTH K M3YUCHHIO OCHOBHBIX HCTOPHYCCKHUX COOBITHM, CBSI3aHHBIX C PA3BUTHEM XUMHH U
00111eCTBA;

Ul 3HaHHE IMpaBHJI ITIOBCACHUS B ‘-IpeB»BLI'—IafIHBIX CUTyalUsX;
[ oleHMBaHME COIMAILHON 3HAUMMOCTHU HpO(l)@CCHfI, CBsA3aHHBIX C XI/IMPICfl;
[l BnageHue IpaBHUJIaMHU 0e301macHoro O6paH_I€HI/IH C XUMHMYCCKHUMH BCIICCTBAMHU U O6OPYI[OB3HI/IQM, MPOABJICHHUC JKOJIOTUYECKOM KYJBbTYPBI.

Memanpeomemmule pe3yibmanol

Pezynamusnuie

Obyuarowuiica noayuum 603MONCHOCMb 018 POPMUPOBAHUS clledyrowux peyaamusnovlx YVJI:

[J menenojaranue, BKJIIOYas MOCTAHOBKY HOBBIX IIeJieH, MpeoOpa3oBaHne MPAKTUYECKOM 3a/1auil B MO3HABATENIbHYIO, CAMOCTOSATEIbHBIN aHATN3 YCIOBUH TOCTHKEHUS
IIEJIM HAa OCHOBE Y4€ETa BBIICJICHHBIX YUUTEIEM OPUEHTHPOB JIEHCTBUS B HOBOM Y4eOHOM MaTepHalie; INIaHUpOBaHUE Iy TH TOCTHKEHUS 1IeIeH;

[l ycraHaBJIeHHUE LIEJIEBBIX IPHOPUTETOB, BBIIETICHNE AIbTEPHATUBHBIX CIOCOOOB JJOCTIKEHHS 11eJI U BbIOOp Hanbosee 3ppeKTUBHOTrO crocooa;
[] yMEHHE CaMOCTOSATEIBHO KOHTPOJIMPOBATH CBOE BPEMS U YIIPABIATh UM;

] yMeHHe IPUHUMATh PELICHHs B IPOOIEMHOI CUTYalnH;

] moctaHOBKa y4eOHBIX 33/1a4, COCTABJICHHE IUIaHA M IIOCIEJ0BATEILHOCTH ICHCTBHIA,

[J opranuzaius pabo4ero Mecta IpH BHITIOIHEHHH XMMHYECKOTO SKCIIEPUMEHTA,;

[J mpOorHO3UPOBAHKE PE3YIIHTATOB O0yUEHUs, OIICHUBAHUE YCBOCHHOT'O MaTepHaia, OIleHKa KaueCTBa U yPOBHS MOTYUYEHHBIX 3HAHUH, KOPPEKIHSI IaHa U criocoba
JIEWCTBUS MPU HEOOXOIUMOCTH.

IloznasamenvHhule
Obyuarowuiicsi NOIYYUmM 803MONCHOCHY OJiA hOPMUPOBAHUS CeOVIOWUX nO3HasamenvHblx YV/I:
[J MIOUCK ¥ BBIJCIICHNE HH(POpMAIIHH;

[} aHanM3 ycaoBUi U TpeOOBaHUH 331341, BEIOOP, COMOCTABICHUE U 0OOCHOBAHHE CIIOCO0a pelIeHUS 3a1auH;

(] BeIOOp Hanbosee 3PEKTUBHBIX CIOCOOOB PEIICHUS 3a/1a4i B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUIA;

[l BeLIBMKEHHE M 000CHOBAHUE TUIOTE3BI, BBIOOP criocoda e€ MpoBEepKY;

[] caMoCTOATENPHOE CO3JaHUE ANTOPUTMA AEATEIbHOCTH P PELICHUH MTPOOIeM TBOPUECKOTO U TIOMCKOBOTO XapaKTepa;
(] yMeHHs XapaKTepH30BaTh BEIIECTBA [0 COCTAaBY, CTPOCHHUIO U CBOMCTBaM;

[ onmchIBAaHHE CBOMCTB: TBépJIBIX, KHUIKHX, ra3006pa3HHx BCIIECTB, BBIACJICHUC X CYIICCTBCHHBIX IPU3HAKOB



n300paKeHNEe COCTaBa MPOCTEHININX BEIIECTB C MOMOIIBI0 XUMUYECKUX (POPMYIT U CYIITHOCTH XUMHUECKUX PEAKLUil ¢ TOMOIIbI0 XUMHYECKIX YPaBHEHHIT;

[l mpoBeeHne HAOMIOACHUH, OTTMCAaHNE TIPU3HAKOB U YCIOBUI TEUEHUS] XUMHUYECKUX PEaKIUii, BBIMOJHEHNE XUMHUYECKOTO SKCIIEPUMEHTA, BBIBO/IBI HA OCHOBE
aHaJIM3a HaOJIIOIEHUH 3a SKCIIEPUMEHTOM, pEelIeHHe 3a/1a4, OJyYeHINe XUMHUUECKONH HHPOPMAIIMK U3 Pa3IMYHBIX HCTOYHUKOB;

[J yMeHHue OpraHM30BbIBATH UCCIIEIOBAHUE C LIETBI0 IPOBEPKHU TMIIOTE3;
[ yMeHue J1enaTh yMO3aKIIoUeHHUs (MHAYKTUBHOE U 110 aHAJIOTHH) U BBIBOBL;

[J yMeHue 00beKTHBHO OLIEHUBATh MH(POPMAIIHIO O BEIIECTBAX M XUMHUYECKHX MPOIIECCaX, KPUTUUECKH OTHOCUTHCS K TMICEBIOHAYYHON HH(POPMALIHH.
Kommynuxamusnuie

Obyuatowuiicsi NOIY4UmM 803MONCHOCMb OJisL POPMUPOBAHUSA CEOVIOUWUX KOMMYHUKamuenvix YV/I[
[J MOJIHOE ¥ TOYHOE BBIPAYKEHUE CBOUX MBICIIEH B COOTBETCTBHH C 3a7ja4aMy U YCIOBUSAMU KOMMYHUKALIUY;

[J alleKBaTHOE HUCIIOJIb30BAaHUE PEUYEBBIX CPEACTB I yUaCTHUS B IUCKYCCUM U apTyMEHTALMU CBOEH MO3UIIMU, YMEHHUE MPEJICTABIIATh KOHKPETHOE COJIEpIKaHUE C
COOOIIIEHUEM €T0 B MMCbMEHHOW U YCTHOM (hopMe, olipesiesieHre ClocoO00B B3aUMOICHCTBUSA, COTPYIHHUUYECTBO B MOMCKE U cOope nHpopmanuu;

U OIpCACIICHUC CII0C000B BSaHMOHeﬁCTBHH, COTPYAHHUYCCTBO B ITIOUCKEC U C60p€ I/IH(i)OpMaHI/II/I, Yy4acCTHUC B AUAJIOIC, IIJIAaHUPOBAHHUC 06IJ_II/IX CII0co00B pa6OTLI,
MPOABJICHUC YBAXUTCIIBHOI'O OTHOICHUS K APYT'UM yHallTUMCA; OIIMCAHUEC COACPKAHUA BBIIIOJTHACMBIX ,Z[eflCTBI/IfI C IICJIbKFO OPUCHTHUPOBKH B IIPECAMCTHO-
HpaKTI/I‘IeCKOﬁ ACATCIIBHOCTU; YMCHHA YUYUTBIBATH PA3HBIC MHCHUA U CTPEMUTLCA K KOOPAUHAILIUKN PA3JIMIHBIX H03I/IHI/Iﬁ B

COTPYAHUYECTBE;

] popmynupoBaTh COOCTBEHHOE MHEHHUE U TIO3ULUIO, apTyMEHTHPOBATh U KOOPANHUPOBATH €€ C MO3ULMSIMU TAPTHEPOB B COTPYAHUYECTBE IIPU BbIpaOOTKE 00I11ero
pELICHUs B COBMECTHOM IEATENBHOCTH;

[J OCYWIECTBIISATh B3aMMHBII KOHTPOJIb M OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIUMYIO B3aUMOIIOMOIITb;
[ mnaHupoBaTh 00MIKe CIOCOOBI pabOThI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIIUIO, OLICHKY JIeHCTBHI MapTHEPA, YMETh yOCXKIaTh;

[l ncnosnb30BaTh aJIKBAaTHBIE S3bIKOBBIE CPEJICTBA 1JI1 OTOOPAXKEHUSI CBOMX UyBCTB, MBICJIEH, MOTHBOB M ITOTPEOHOCTEH; 0TOOpaXkaTh B peuH (ONucaHue,
00BsSICHEHHUE) COZIep)KaHUE COBEPIIAEMBIX JCHCTBUI, Kak B (hOpPME TPOMKOI COIMATM3UPOBAHHON peyH, TaKk U B OpMe BHYTPEHHEH peun;

0 pa3BUBaTb KOMMYHHKATHUBHYIO KOMIICTCHIIUIO, UCIIOJIB3YA CPCACTBA YCTHOf/'I Y NUCbMEHHOM KOMMYHHUKaAIUU IIPpU pa60Te C TCKCTaMH y‘IC6HI/IKa n

JIOTIOJTHUTEIIBHOW JTUTEPATYPOIi, CIIPABOYHBIMH TA0UIIAMH, TIPOSIBIIATH TOTOBHOCTh K YB2YKEHHIO HHOM TOUKH 3PEHUSI IPU 00CYKICHUU PE3YIIbTATOB BHIMOIHEHHOM
paboTHI.

IIpeomemnnie pezynrvmamal
Obyuarowuiica Hayuumcsi:
[J mpUMEHSTh OCHOBHBIE METO/IbI TIO3HAHUS: HAOIIOJICHIE, N3MEPEHHE, IKCIICPUMEHT;

[J OnmUCHIBATh CBOMCTBA TBEPBIX, )KUIKHUX, Ta3000pa3HBIX BEIIECTB, BBIICTSS UX CYIIECTBEHHBIC TIPU3HAKH;
[J pacKpbIBaTh CMBICJ 3aKOHA COXPAHEHUS MACCHI BEIIECTB, aTOMHO-MOJIEKYJISIPHON TEOpHH;

[J pa3nu4aTh XUMAYECKUE U (HPU3HUECKUE SBICHHUSA,

[J Ha3bIBaTh NPU3HAKHU U YCIOBUS MPOTEKAHUSI XUMUUECKHUX PEaKIIUA;

[J cobmoaTh npaBuia 6€30MacHoi paboThI MTPH MPOBEIECHUH OIBITOB,;

[J monb30BaThcs 1a00PaTOPHBIM 000PYAOBAHUEM U MTOCY/I0M;

MoJTy4aTh, COOMpaTh ra3000pa3HbIe BEIIECTBA U PACIIO3HABATH UX; XapaKTepU30BaTh GU3NIECKUE U XMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKUX
COEJIMHEHHM, TPOBOAUTH OMBITHI, TOATBEPHKAAIOIINE XUMUYECKUE CBOMCTBA U3yUEHHBIX KJIaCCOB HEOPraHMUECKHUX BEIIECTB;



[J packpbIBaTh CMBICJ MIOHATHS «PACTBOP», BBIYUCIIATH MACCOBYIO OO PACTBOPEHHOTO BELIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C ONPEACIEHHON MacCOBOM
JIOJIEN PaCTBOPEHHOTO BEIIECTBA;

[] xapakTepu30BaTh 3aBUCIMOCTb ()U3NYECKUX CBOMCTB BEILECTB OT TUMA KPUCTAIUIMUECKONW PEHIETKH, ONPEACTATh BUI XMMUYECKOH CBA3H B HEOPTaHMUECKUX
COEIMHEHUSIX;

[J packpblBaThb OCHOBHBIE MOJIOKEHHUSI TEOPUH 3IEKTPOJUTUUECKON AUCCOLUMALIMN, COCTABIISITh YPAaBHEHUS 3IEKTPOJIUTUYECKON TUCCOLMALUN KUCIIOT, IIEJI0Uei,
COJICH M peakIuii HOHHOTO 0OMeHa;

[J packpbIBaTh CYIIHOCTb OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLUH, ONPEAEIISTh OKUCIUTEIb U BOCCTAHOBUTEIIb, COCTABIISITh YPABHEHUS OKUCIUTEIBHO-
BOCCTaHOBUTEIBHBIX PEAKIIHIA;

[J Ha3bIBaTh (haKTOPBI, BIUSIONINE HA CKOPOCTh XUMHUUECKON peaKlnu;

[J XxapakTepu30BaTh B3aUMOCBS3b MEX/y COCTABOM, CTPOCHHEM U CBOWCTBAMHU HEMETAJUIOB U METAJLIIOB;

[ NpOBOJUTH ONIBITHI 10 MOJTYYEHHUIO U U3YYEHHUIO XUMHUUYECKHUX CBOWCTB PAa3JINYHbBIX BEIECTB;

[J rpaMmOTHO 00pamIaThCs ¢ BEMIECTBAMH B TIOBCEAHEBHOMN JKU3HHU.

Odyuarouwguiica noayuum 603MOHCHOCHIL HAYUUMBCA:

U BBIABUTATh U MPOBEPATH HIKCIIEPUMEHTAIBHO TMIIOTE3bl O XMMUYECKUX CBOMCTBAaX BELIECTB HA OCHOBE MX COCTaBa U CTPOEHHUS, UX CIOCOOHOCTH BCTYyNATh B
XUMHUYECKHE PEAKIIMH, O XapaKTepe U MPOAYKTaxX pa3IuYHbIX XMMUUYECKUX peaKLuil;

[J xapaKTepu30BaTh BEIIECTBA 10 COCTaBY, CTPOCHHIO U CBOMCTBAM, YCTaHABIUBATh IPUUMHHO-CIIEACTBEHHBIE CBSI3U MEXK/Y JAHHBIMHU XapaKTepUCTUKaMU BEIIECTBA;
U coCTaBIATh MOJIEKYJISIPHBIE U TIOJIHBIE HOHHBIE YPAaBHEHUS 10 COKPAIIEHHBIM HOHHBIM YPaBHEHUSM;

[J mporHO3UPOBATh CIIOCOOHOCTD BEUIECTBA MPOSBISATH OKUCIUTENbHBIC MM BOCCTAHOBUTENIBHBIE CBOMCTBA C YUETOM CTENEHEH OKUCICHUS YIEMEHTOB, BXOSIINX B
€ro COCTaB;

] BBLABUTATH M MPOBEPATH SKCIIEPUMEHTAIBHO TUIIOTE3BI O PE3yJIbTaTax BO3ACHCTBUS pa3IMyHbIX (DaKTOPOB HA U3MEHEHHE CKOPOCTH XMMUYECKOH peaKIui;

[J MCTIOJIB30BATh TPUOOPETEHHBIE 3HAHUS JIJISl SKOJIOTMYECKH TPAMOTHOTO TIOBEACHHS B OKPYKAIOICH Cpeie;

[] uCIoJIb30BaTh HpI/IO6pCTéHHBI€ KJIIFOYCBBIC KOMIICTCHI MU ITPH BBIMTOJIHCHUH IPOCKTOB U pCIICHUU y‘ICGHO-I/ICCHCI[OBaTe.TIBCKI/IX 3aJia4 1o U3y4CHHIO CBOﬁCTB,
CII0c000B MOJIYUCHUS U paCliO3HABaHUWA BCUICCTB,

[] 00BEKTHUBHO OIIEHUBATh MH(OPMAIIHIO O BEHIECTBAX M XUMUUYECKHX IPOLIECCaX;
[J oco3HaBaTh 3HAYEHUE TEOPETUYECKUX 3HAHUM 110 XUMHUHU JJI IPAKTUYECKOMN NEATEIBHOCTH YEIIOBEKA;

CO3/1aBaTh MOJICTIM M CXEMBI JIJIsl pelIeHHUs y9eOHBIX U TO3HABATENbHBIX 3aa4; TOHUMATh HEOOXOAMMOCTh COOJTIOICHHSI IPEANMCAHUH, TTPeIIaraéMbIX B
WHCTPYKITUSAX 10 MCIIOJI30BAHUIO JIEKAPCTB, CPEJICTB OBITOBON XUMUU H JIP.

DopMBbI KOHTPOJIA

Dopmuposanue HKT-komnemenmnocmu ooyuaroujuxcs

YueHuK Hay4uTCs:

- MCII0JIb30BATh Pa3HbIE MPUEMBI MOKCKA MH(POPMALMK Ha MEPCOHATIBLHOM KOMIIBIOTEPE B 00pa30BaTeIbHOM MIPOCTPAHCTBE C HCIIOJIb30BAHUEM 000pY AOBAHUS
dpoBoit naboparopuw;

- MCIIOJIb30BATh Pa3IMYHbIE CIOCOOBI XPaHEHUS U BU3yalu3alluy HHPOpMAIMK, B TOM YHcIe, B rpaduueckoil popme

Dopmuposanue KOMnemMeHMHOCMU 6 001ACMU ONBIMHO-IKCREPUMEHMATILHOU U NPOCKMHOI 0eAmeIbHOCHU

VY4eHHMK Hay4YUTCs TUIAaHUPOBATh U BBIMOJIHATH y4eOHOE HCCle0BaHNE M YUeOHBIA MPOEKT, UCHIOIb3Ysl 000pYJ0BaHNUE, MOJENIN, METObI, IPUEMBI, a/IEKBAaTHHIE
UCCIeyeMoil mpobieme.

Y4YeHHK MOTy9IUT BO3MOKHOCTh HAYIHUTHCS CAMOCTOSITETTFHO 33TyMbBIBATh, INITAHUPOBATH U BHITIOIHATH Y4€OHOE UCCIIeIOBAaHNE, YUYCOHBIN M COIIMAIBHBIA MTPOEKT IO
€CTeCTBEHHOHAYYHOW HAIpaBIEHHOCTH.

Yuem pesynomamoe eneypounoii deamenvnocmu



Dopmbl U nepUOOUYHOCIL KOHMPO.IA

Bxoonoii konmpons IpoBOJUTCS B HaYalle y4eOHOT0 rojia JJis MPOBEPKU HayaIbHBIX 3HAHUN U YMEHUH 00yJaromuxcsl.

Texywuii KOHmMpOIbL TPOBOJUTCS HA KAXKIOM 3aHATHH B ()OPME MEAArOrMyecKoro HaOIo eHHS.

Tecmosbiii Konmpoab OCYIECTBISIETCS IO OKOHYAHUM U3YUYEHMsI KaKI0T0 paszena.

Ilpomesxcymounas ammecmayusi IPOBOAUTCS B KOHIIE yUeOHOT0 rofia B (hopMe 3alUThI TPOEKTA, MO3BOJISIET MIPOBECTH aHAIN3 PE3YIbTaTHUBHOCTH OCBOCHUS
00yYaromUMHUCS] OCHOB ONBITHO-3KCIIEPUMEHTAIBHOM U MPOEKTHOM AEATENbHOCTH TAHHOTO Kypca BHEYPOUHOU JAESITEIbHOCTH « DKCIIEPUMEHTAIbHAS XUMUS.
Kpumepuu oyenku pe3ynomamos 0c60eHUA NPOPAMMbL KypCa

PaGota oOy4aromuxcs OIeHUBAETCS MO TPEXYPOBHEBOM IIKaJIe, PEoarauieil HaJuure CIeAYIOMUX YPOBHEH OCBOSHHSI MPOrPaMMHOT0 MaTepHasia: BHICOKHIA,
CpeIHUI, HU3KU.

BbIcOKHIi yPOBeHb: 00y4YaIOIIMNACS 1EMOHCTPUPYET BBICOKYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAaHHOCTh B 00pa30BaTEIbHON €S TEIbHOCTH, IPOSBISAET HHULIUATHBY,
HE MPOITYCKAaeT 3aHATUS 0€3 YBAKUTEIbHOU NPUYMHBI, IEMOHCTPUPYET BHICOKHI YpOBEHb 3HAHUI U KOMIETEHIIUH, BJIaJIe€T Ha BHICOKOM TBOPYECKOM YPOBHE
NpUOOPETEHHBIMU B X0/1€ U3YUEHUS IPOrpaMMbl YMEHUSAMHU U HABBIKAMH;

Cpennmii ypoBeHb: 00y4aromuiicst JIeMOHCTPHPYET OTBETCTBEHHOCTh U 3aMHTEPECOBAHHOCTH B 00Pa30BaTEIILHON ICATEIILHOCTH, POSIBIISIET XOPOILIHIA YPOBEHb
3HAHUH U KOMITETCHLINI; HHUIIMATUBBI HE MIPOSIBIISET, HO CIOCOOEH MOIAeP)KUBATh HHUIIMATOPA B MPEIaraéMOM I0JIe JeSITeIbHOCTH, B JOCTATOYHOW CTETICHH
BJIa/I€ET MOJIYYaeMbIMU B X0/1€ U3YUYEHHUS IPOrPaMMbl YMEHHUSIMH U HaBbIKaMH;

Huskuii ypoBeHb: 00yJaromuiics JeMOHCTPUPYET HEAOCTATOUHYIO OTBETCTBEHHOCTh U 3aMHTEPECOBAHHOCTH B 00Pa30BaTEIbHOM S TEIbHOCTH, TOCEUIACT 3aHITHS
OT CITydasi K CIIy4aro, OKa3bIBACT yIOBJICTBOPUTENbHBIA YPOBEHb 3HAHUI U KOMIIETEHIIUH, B LIEJIOM CJ1a00 BIIaJeeT NOJTyYaeMbIMU B XOJI€ U3YYEHHUS IIPOTPAMMBI
YMEHHUSMH U HaBbIKaAMHU.

®opMBblI pe3yJIbTATOB OCBOCHHS NIPOrPAMMBbI BHEYPOUYHOMH AeATEJIbHOCTH:

1. OT™MeTKa YpOBHSI TOCTIKEHH 00y4aroIIerocs B JINCTE MeIarornueckoro HaOIroaeHNS;

2. 3anucH B )KypHase y4éTa 0 pe3yJIbTaTUBHOCTU YYacTHUsl 00Yy4arOLIUXCsl B MEPOIPUATHAX pa3HOrO BU/A U YPOBHs (AUILUIOM, IpaMoTa, 6J1IarolapHOCTh, IpyToe);
3. 3anucu B )KypHase yuéra 00 y4acTHH B BbI€3THBIX MEPONPHUITHUSAX.

OueHka TeCTOBBIX PadoT.

TecTbl, COCTOSIINE U3 MATH BOIIPOCOB MOYKHO HCIOJIb30BaTh MOCIIC H3YUYCHHS Kak0oro MaTepuaia (ypoka). Tect u3 10—15 BOIpoCoOB HCIONIBb3yeTCs s
MEPUOAMYECKOTO KOHTPOJIs. Tect u3 20—30 BOPOCOB HEOOXOAMMO MCIIOIB30BATh JJISI HTOTOBOT'O KOHTPOJIS.

[Ipu orleHMBaHUK UCTIONB3YETCS CISAYIONIAs MIKaja: ISl TeCTa U3 MSATH BOIPOCOB

* HET OIIMOOK — OIICHKA «5»;

* OJIHA OIIIMOKA - OLIEHKA «4»;

* JIBE OIIMOKHU — OILIEHKA «3%»;

* TpH OIIMOKHU — OIeHKa «2». J{s Tecta u3 30 Bonpocos:

* 25—30 npaBUITBHBIX OTBETOB — OIICHKA «5»;

* 19—24 npaBUIILHBIX OTBETOB — OIICHKA «4»;

13—18 npaBUIIBHBIX OTBETOB — OIIEHKA «3»;

* MeHbIIIEe 12 MpaBUIBHBIX OTBETOB — OIEHKA «2.

Onenka pedepara.

Pedepart oriennBaeTcs Mo CiIeayonuM KpUTEPHUSIM:

* cobmoieHre TpeOoBaHM K €ero 0(OPMIICHHUIO;

* HEOOXOIMMOCTh M JIOCTATOYHOCTh JIJISI PACKPBITHS TEMBI IPUBEACHHON B TeKCTe pedepaTta HHGOPMAIIIH;
* yMeHHe 00ydJaromerocs CBOOOIHO M31araTh OCHOBHBIE HJIEH, OTpaKEHHBIE B pedepare;



* CITOCOOHOCTH 06yqa}0mer0c;1 IIOHATH CYTb 3aJaBaCMbIX YJICHAMU aTTeCTaIlI/IOHHOﬁ KOMHUCCHHU BOIIPOCOB U C(I)OpMyJ'II/IpOBaTB TOYHBIC OTBCTHI HA HHUX.

OueHka npoexra.
[TpoeKT oleHnBaeTCs MO CIEAYIOMIUM KPUTEPUSIM:
* coOmoieHre TpeOOBaHM K ero 0(OPMIICHHUIO;

* He0OXOAUMOCTh M JJOCTATOYHOCTH [T PACKPBITHS TEMBI IIPUBEIEHHON B TEKCTE MPOEKTa HH(POPMALINY;
* yMEHHE 00y4arouierocs CBOOOHO H3JIaraTh OCHOBHBIE UJI€H, OTPAKEHHBIE B IIPOCKTE;
* c1t0COOHOCTH 00YYAIOLIETOCs TIOHATH CYTh 337]aBa€MBIX YWIEHAMH aTTECTAIIMOHHOW KOMHCCHHU BOIPOCOB M C(hOPMYIIHPOBATH TOUHBIE OTBETHI HA HUX.

Temamuka uccnedoeamenscKux u RPOEKMHBIX padom ¢ UCnob3zoeanuem ooopyoosanusn yenmpa « Touxka pocmay:
. 3y4eHue menouyHoCcTy pa3inyHbIX COPTOB MbLIa U MOIOIIUX CPEACTB.

. IaaukaTopHbBIE CBOMCTBA PAa3IMYHBIX PACTCHUH U IIBETOB (C onpenesenneM pH pactBopoB).

. Onpenenenne kayecTa XJ1e00NEKaApHOU MyKH U XJie0a.

. Onpenenenre KayecTBa KMCIOMOJIOYHBIX MTPOTYKTOB.

. Onpenenenue 3aBUCUMOCTH U3MeHeHus pH 1enbHOro 1 NacTepu30BaHHOTO MOJIOKA OT CPOKOB XPAHEHUS.
. U3yuenne »peKTUBHOCTH pa3IHUHBIX COJIEBBIX I'PEIIOK.

. KoncTpynpoBanmne «XuMH4eCKUX IPeIoK», OCHOBAHHBIX HA XUMUYECKUX PEAKIIHSIX.

. CuHTe3 «MaJlaxuTa» B Pa3IUYHbIX yCIOBHSIX.

. I3ydyeHne Koppo3uu xenes3a B pa3IudHbIX yCIOBHSIX.

10. BiiusiHue cBeTa v KUCJIOPOa HAa CKOPOCTh Pa3jioKEHUsl pacTBOPa HOANAA KaJIUsL.

11. Onpenenenue kauecTsa BOJAOIPOBOIHON BOIBI.

12. KéctkocTth Bogbl. CIOCcOOBI OnpeieiieHus 5KECTKOCTH BOIBI.

13. Bymaxknast xpomarorpadus. XpomaTorpapuueckoe pasiesieHIe BEIIeCTB.

14. XpycTanpHoe cTeK10. MOXKHO JIM UCHIOIB30BaTh ISl XpaHEHUs MUIIN?

0N DN kAW

Ne)

II. COAEPKAHUE YYEBHOI'O KYPCA

XNUMMUA 9 knace 0a30BbIi YpoBeHb (70 yacoB, 110 IJIAHUPOBAHUIO — 68 1)

BBenenue B kKypc « JKcnepuMeHTAIbHAS XUMUS-9» (2 )

Bsoonwiii uncmpyxkmaoic no Th. XuMus — Hayka SKCIIEpUMEHTaIbHAsL.

Hemoncmpavyuonnstii skcnepumenm Ne 1. O3naxkomienue ¢ 1a60pamopuvim 000pyoosanuem; npuémsl 06€30nacHoil padomsl ¢ HUM.

BxomHoe TecTpoBaHME MO TEOPETUIECKUM U MTPAKTHYECKAM 3HAHUSIM 3a 8 Kitacc

Pa3zjnen 1. MHoroo0pa3ne XuMHUYECKHX peakIuii B 3kcnepuMenTanbHoi xumun (154) Tema 1. Xumnueckue peakuun (6 4)

Ilpaxkmuueckasn paboma Ne 1 «Ilpasuna mexnuxku 6e3onacnocmu npu padome c 1adopamopusim ooopyoosanuem. Illpasuna nonv3osanus HazpesameibHbIMU
ycmpoiicmeamuy

OBP B skcniepuMeHTaIbHON XUMUU

Jlabopamopnuiii onvim Ne 1 «3yuenne peakuy B3auMoJICUCTBUS CyIb(GUTa HaTPHsI ¢ MEPOKCUIOM Bogopoaa» TemnoBoit agdext xumudyeckux peakuuil. [Tonstue
00 3K30- ¥ 9HIOTEPMHUUYECKHUX PEaKIIHIX.

Hemoncmpayuonnsiii onvim Ne 2 TIpumepbl 9K30- U 9HIOTEPMHUYECKHUX peakiuid. /Jemoncmpayuonnwiii onsim Ne 3 «TernoBoit 3 dexT pacTBOpeHHs BEIIECTB B BOJIE)
CKOpOCTh XUMHUYECKUX PEAKITUI



Lemoncmpayuonnwiii oneim Ne 4 BzaumoielicTBHE LIMHKA C COJISTHOM M YKCYCHOM KuCIOoTaMH. B3auMopeiicTBie rpaHyJIMPOBAaHHOIO [IMHKA U IIUHKOBOM IBLIU C
coJsiHOM kucnotoi. Bzaumoneiicteue okcuaa meau(Il) ¢ ceprHoit KMCIOTOM pa3HON KOHLIEHTPALMU IPU Pa3HbIX TEMIIEpaTypax.

JlabopamopHruviii onvim Ne 2 «I3menenne pH B X0/1e OKHCIUTEIILHO-BOCCTAHOBUTEIBHBIX PEAKITHIND

Ilpakmuueckas paboma Ne2. H3yuenue 61uanus yciosuil npoeedeHuUst XUMUYECKOU PeaKyuu Ha eé ckopocmb. Jlabopamopnuiil onvim Ne 3 «CpaBHUTEIbHAS
XapaKTepUCTHKA BOCCTAHOBUTEIBHOM criocoOHOCTH MeTayuioB» [loaroroBka k TMA

Tema 2. JnekTpojuTnyeckas guccouuanus (9 4)

DNEKTPOIUTHYECKAS TUCCOLMALINS — [NIABHOE YCIOBHE IPOTEKAHUS PEAKLIMNA B PACTBOPAX.

Jlemoncmpayuornnwiti onvim Ne4 VcribiTaHue pacTBOPOB BEIIECTB HA DJIEKTPUUECKYIO POBOIUMOCTh. JIBHKEHNE HOHOB B 3JIEKTPUYECKOM IOJIE.
Llemoncmpayuornwiti onvim NS « IAEKTPOIUTHI U HENEKTPOIUTHDY DIEKTPOIUTUUECKAS TUCCOLMAIUS KUCTOT, IIETI0UYEH U COJIeH.

Jlabopamopnwiii onvim Ne4. VIaMeHeHHe OKpacKW WHIUKATOPOB B pa3IMUHbIX cpefax. CHIIbHBIE U CJIa0ble SJICKTPOJIUTHI.

Jlabopamopnwiii onvim Ne 5. « CHIIbHBIE U ¢lIa0bIe 3JCKTPOIUTH OmpeaeieHne KUCIOTHOCTH-OCHOBHOCTH CPEIbl MOJIYUCHHBIX PACTBOPORB C MIOMOIIBIO HHAMKATOPA
U JIaTYMKA JIEKTPOIPOBOTHOCTH

JlabopamopHutii onvim Ne 6 «3aBUCUMOCTbD JIEKTPO-TIPOBOHOCTH PACTBOPOB CHIIBHBIX AJIEKTPOJIIUTOB OT KOHLIEHTPAIIMK HOHOB» Peakunu noHHOTro oOMeHa.
JlabopamopHhuviii onvim Ne 7 «B3anMonelicTBre THAPOKCHAA Oapus ¢ CEpHOM KHCIIOTOM» Peakiinm noHHOTO OOMEHa.

JlabopamopHnuiii onbim Ne 8§ Peakuun oOMeHa MEX1y pacTBOPAaMH SJIEKTPOIHUTOB.

JlabopamopHutii onvim Ne 9 «O6pa3oBaHue coyieii aMMOHUS M U3yUEHHE UX CBOWCTBY

Ilpakmuueckas padoma Ne3. «Onpedenenue KOHUEHMPAYUU COIU NO IIEKMPONPOCOOHOCIU PACMEOPA»

I'mpponus coneit. [lonroroBka k ' MA

Ilpakmuueckasa padoma Ned. Pewwenue sxcnepumenmaipHuIX 3a0ay no meme «Inekmpoaumuyeckasn ouccoyuayus». Th

TecToBbIN KOHTPOJIB N0 pa3aeay «MHOroodopazne XuMUYECKUX PeaKIMii B IKCTIEPUMEHTAIbHON XUMUID)

Pa3nes 2. [IpakTHKYM 110 H3Y4Y€HHIO CBOMCTB MPOCTHIX BEIIECTB: HEMETALIIOB H METAJLJIOB, HX coequHeHuil (394) Tema 3. CBoiicTBa rajioreHos (5 4)
["anorensl: pu3nyeckue 1 XMMUYECKHE CBONCTBA

Jlemoncmpayuonnwiii onvim Ne6 ®uznyeckue CBOWCTBA FaJIOTEHOB.

Jlabopamopnuwiii onvim Nel() Pacrio3HaBaHHE COJITHOM KMCIIOTHI, XJIOPUI0B, OPOMUI0B, HOAUI0B U oaa. Xiaop. CBoWCTBA U MPUMEHEHHE XJIOpa
Hemoncmpayuonnuiii onvim Ne 7 «3yuenne GU3NIECKUX U XUMUYECKUX CBOWCTB XJIOPay

JlabopamopHuiii onvim Nel 1. OtGenuBatoniue cBoricTBa xsiopa CoeIMHEHHS TaJOTeHOB. XJI0POBOIOPO/I.

Lemoncmpayuonnwiii onvim Ne8 Ilonyuenue Xa0poBo0poaa U paCTBOPEHUE €ro B BoJe. Jlabopamopnuiii onvim Nel2. B3auMHO€e BBITECHEHUE raJIOr€HOB U3
pacTBOpoOB UX coneid Jlabopamoprwiti onvim Nel3. Pacrio3HaBaHHE COJITHOW KUCTIOTHI M XJIOPUIOB, OpOMHIOB, HOau10B IIpakmuyueckas paboma Ne 5.
«Onpeodenenue cooeprcanus X10puo-uonoe 6 numuveeoii eode» llonroroska k ' MA

Tema 4. CBoiicTBa KHcJI0poaa U cepbl (7 1)

Kucnopos: nonyueHne u XuMH4eCKre CBOWCTBA.

Hemoncmpayuonnsiii onvim Ne 9. «Ilonyuenune u coOupanne KUCIopoa B JaOOPaTOpUX U 3aTIOJTHEHHE UM Ta30MEeTPay»

Jlabopamopnuwiii onvim Nel4. «"opeHne cepbl Ha BO3yXe U B KHCIOPOJIE»

Jlabopamopnuiii onvim Nel5. «"opeHue xenesa, Meld, MarHusl Ha BO3lyXxe U B kuciopoae» Cepa. XuMHUECKHUE CBOMCTBA CEPBI.

Hemoncmpayuonnwiii onvim Nel() . Annotpornnsie Moaudukamu cepbl. O3HaKoMIIeHHE ¢ 00pa3uamu cepbl U €€ MPUPOAHBIX coeqUHEHUNH. COeTMHEHUS CEephI:
CEPOBOJIOPO/I, CepOoBOOpOAHAs KUcIO0Ta. CyIbQuab.

Hemoncmpayuonnwiii onvim Nell OOGpasipl NPUPOIHBIX CYIbPHUI0B U cynb(atoB. JlabopamopHuiii onvim Nel6. KauecTBeHHbIE peakMK Ha CyIb(UI-HOHBI B
pactBope. [emoncmpayuonnwiil onvim Nel2 «IlomydeHne cepoBoIopojia U U3yUYE€HHUE €r0 CBOWCTBY.

JlabopamopHruwiii onvim Nel7 «CunTe3 cepoBogopoa. KauecTBeHHBIE peakiny Ha cepoBoopo U cynbdunsy Coenuaenus cepol: okcun cepsl (IV), cepaucras
KHCJIOTA U €€ COJIH.

JlabopamopHhuwiii onvim Nel8 KadecTBeHHBIE peakIiuy Ha CyJIb(OUT- HOHBI B pacTBOpe. Jemoncmpayuonnwiil onvim Ne 13. «3ydeHne CBOWCTB CEPHUCTOTO Ta3a 1
cepHucToi kucnote» CoennHeHus cepbl: okcun cepsl (VI), cepHast KUCIOTa U €€ COJIH.



Jlabopamophuwiii onvim Nel9 KadecTBeHHbIE peakiuy Ha Cyb(aT-uoHbl B pacTBope. CBOMCTBA CEPHOI KUCIOTHI.
Jlabopamopnwiii onvim Ne2() I3yuenue cBOWCTB cepHOM KUCIOTHI [loaroroska k TNMA

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

A3OT: pU3HYECKUE M XUMHUUECKHE CBOMCTBA. AMMHUAK.

Jemoncmpayuonnwiii oneim Nel4 Th IlonydeHne aMMHuaka u ero pacTBOPEHHUE B BOJIE.

Jlabopamopnuwiii onvim Ne 21 «OCHOBHBIE CBOWCTBA aMMHAKay

Ilpakmuueckas paooma Ne 6. «Ilonyuenue ammuaxa, uzyuenue e2o c60icme.

Conu amMmMOHUSL.

Jlabopamopnwiii onvim No22

B3aumoneicTsue cosnell aMMOHUS CO LIEJI0YaMU A30THAsI KMCIIOTA.

Jlemoncmpayuonnvie onvimot NeNel5-17: «Ilonydyenne okcunaa azora (IV) u nsydenue ero cBoicTB»; «Oxucnenue okcuaa azora (I1) mo oxcuaa azora (IV)»;
«BzaumoneiictBue okcua azora (IV) ¢ Bofoi U KHCIOPOOM, MOTYyUYEHUE a30THOU KUCIOTHD)

JlabopamopHnuwiii onvim Ne 23. I3ydeHne CBONCTB a30THOM KHCIIOTHI

Ilpakmuueckas pavoma Ne 7. «Onpeodenenue Humpam-uoHo8 6 NUMAMeENbHOM PACMEOPEe)

Conu a30THOW KHUCIOThI — HUTPATHI.

Jemoncmpayuonnwiii onvim No18 O0pa3ipl IPUPOIHBIX HUTPATOB U PochaTos.

JlabopamopHhuwiii onvim Ne24 O3HaKOMIIEHHE C a30THBIMU U pochopHBIME yA00peHussMu. PaciosHaBanne a30THBIX y10OpEHHIA.

JlabopamopHhuwiii onvim Ne 25 «OnpeneneHne aMMHaqYHON CETUTPBI U MOYSBUHBD)

®ochop. Coenunenus pocdopa: okcun gochopa (V), oprodochophnas kuciora u ee conu. Pochopubie ya1oOpeHus

Hemoncmpayuonnsiti onvim Nel9 O6pasipl kpacHoro dochopa, okcuaa dpocdopa (V), npupoansix ¢hocdartos.

JlabopamopHuwiii onvim Ne26 «I"openue cepbl 1 pocdopa Ha Bo3ayXxe U B KUcIopoae» Jlabopamopruiil onvim Ne27 O3HaKOMIIEHHE C a30THBIMH U (OCHOPHBIMU
ynoopenusimu. [Toaroroska k 'MA

Tema 6. CBoiicTBa yriiepoaa u kpemuus (7 1)

VYraepon, pusnyeckre CBOWCTBA. AJJIOTPONHS yriiepoaa: anMas, rpadur, kapouH, QyiuepeHsl. XUMUYECKUE CBOMCTBA YIlIepoa.

Lemoncmpayuonnsiii onvim Ne2() Monenu KpUCTAITMUECKUX pelETOK anMasa u rpaputa. OKCHIbI yIaepoaa. YTapHbId U YTIEKUCIbIN ra3bl. YTrojabHask KUCIIOTa,
kapOoHaTsl JJemoncmpayuonusiti onvim Ne21 O6pasipl IPUPOTHBIX KAPOOHATOB U CHITUKATOB.

JlabopamopHruwiii onvim Ne28 KadecTBeHHas peakiiys Ha yTISKUCIbIH ras3.

JlabopamopHnuiii onvim Ne29. KaduecTBeHHast peakiys Ha KapOOHAT-HOH.

Jlaboparopnsrii onbIT Ne 30 «B3aumoieiicTBIE H3BECTKOBOW BOJIBI C YTICKUCIIBIM Ta30M»»

Ilpakmuueckasa padoma Ne8. «Ilonyuenue oxcuoa ynepooa (IV) u uzyuenue e2o ceoitcme. Pacnosnasanue kapoonamoe».

Kpemunuii 1 ero coefuHeHus.

Lemoncmpayuonnsiii onvim Ne22 O6pa3ipl NPUPOJHBIX KAPOOHATOB U CUIIMKATOB. Jlabopamophwiti (3aHumamenshsiti) onvim Ne 31 «BoipamuBanue Bogopocieil B
cuiukatHoM Kiee» I[loaroroska k T 1A

KonTposbHoe TecTupoBaHue 1o noapasaeiy «[IpakTukyM nmo u3y4eHu10 CBOCTB MPOCTHIX BellleCTB HEMETALI0B X coefuHeHuin» Tema 7. O0mmue u
WHIUBUIYAJbHbIEC CBOMCTBA MeTALIOB (11 1)

OO6mue ¢pusnyeckue 1 XMMHUYECKHUE CBOMCTBA METAJIJIIOB: PEaKUU ¢ HEMEeTaJllIaMH, KUCJIOTaMu, COJIsIMA. BoccTaHOBUTENbHBIE CBOMCTBA METAJIOB.
DNEKTPOXUMHUYECKUHN Pl HAIPSIKEHUHA METAJIIOB.

JlabopamopHuiii onvim Ne32. BzanMoelicTBHE METAJNIOB C pacTBOpaMH cosield. B3anMoeiicTBre MeTayuioB (MarHusi, IMH KA, JKeJe3a, MEAH) C paCTBOPAMHU KUCIIOT
Hemoncmpayuonnwiii onvim No23. Nzyduenne o6pa3noB Metawios. Lllenounsie meTamipl. CoeTUHEHHS MEIOYHBIX METAJIIOB

Llemoncmpayuonnsiii oneim Ne24 BzaumoelicTBHE HIEIOYHBIX METAIIOB ¢ BOI0M. CBOMCTBA MIEIOYHO3EMEIBHBIX METAIIOB U UX COEMHEHUI.
Hemoncmpayuonnuiii onvim Ne25 BzaumoaencTBre METOYHO3EMENBHBIX METAUIOB ¢ BOI0W. OOpa3ibl BAXHEHUIIIMX MPUPOTHBIX COSMHEHUN MarHus, KaJabIys.



CBoiicTBa coeIMHEHUH KaiblHs. KecTKOCTh BOAbI

JlabopamopHhuwiii onvim Ne33. O3HaAKOMIIEHUE CO CBOWCTBAMU M NMPEBPALLICHUSAMHI KapOOHATOB U TMIPOKapOOHATOB.

JlabopamopHruiii onvim Ne34. Y cTpaHeHHE )KECTKOCTH BOBI B JOMAITHUX YCIOBUSAX CBOWCTBA aTFOMUHUS

Jemoncmpayuonnsiii onvim No26. BzaumopeiicTBue anroMuHus ¢ Boaoi. OOpasisl BAKHEHIINX MPUPOTHBIX COSTUHEHHUH aTFOMUHIS AM(OTEPHOCTh OKCHIA U
TUIPOKCH/IA AITFOMHUHHS.

JlabopamopHutii onvim Ne35. IlonydeHne ruipoKcruaa aTIOMUHUS U B3aUMOJICHCTBUE €ro C KHCIOTaMHt U mienoyami. JKemneso.

Jemoncmpayuonnwiii onvim No27. O0pasibl pya xene3a. CKUTaHue Kelle3a B KUCIOPOJIE U XJIOpe.

JlabopamopHhuwiii onvim Ne 36. «OkucieHue xeine3a Bo BIaXHOM Bo3ayxe» CBONCTBa COEAMHEHUH jKeJie3a: OKCHIIOB, THAPOKCUI0B U coueid xene3a(ll u I11).
Jlabopamopnuwiii onvim Ne37 Tlonyuenue ruapoxcunos xene3a(ll) u (II1) u B3aumopeiicTBre ux ¢ KUCIOTaMU U LIEIOYAMHU.

IIpakTuyeckas padora Ne9. Perienue sxcniepruMeHTaNIbHBIX 337a4 1o TeMe «O011re 1 MHIUBUAYalbHbIE CBOWCTBA METAJLIIOBY.

Iloozomoska k I'HA

KontpoabHoe TecTupoBanue 1o nogpaszaeny «lIpakTHKyM 1o U3y4€HHIO CBOWCTB MPOCTHIX BELIECTB METAILIOB UX COEAMHEHUIN

Pazjen 3. OcHOBBI ONIBITHO-)KCIIEPUMEHTAILHOI U MPOEKTHOI TeAaTeabHocTH (124)

TexHrka 6€30MaCHOCTH NP BBIIIOJHEHUH CAMOCTOSITEIBHBIX ONBITOB U SKCIIEPUMEHTOB B JOMAIIHUX YCJIOBUSAX U C UCIOJIb30BaHUEM 000y I0BAHUS XUMUIECKOM
naboparopuu.

IIpaxkTnyeckas padora Ne§. OOpaiieHue co CTeKIOM (CTHOaHUE CTEKITHHOW TPYOKH, M3TOTOBIICHHE: MTUIETKN; KAMUIPOB; MPOCTEHIINX y3JI0B; MPOCTEHIITNX
prUOOPOR)

XUMHUUECKUH aHaJIN3: KaYeCTBEHHbBIN U KOJIMYECTBEHHbIN

Teopernueckue OCHOBBI OIBITHO-IKCIIEPUMEHTAILHON M IPOSKTHOH JesTeIbHOCTH. BpIOOp Tembl npoekTa. [lmaHupoBanue nesiTeIbHOCTH.

[Tonroroska npoekra. Co0p nHbOpMaLy MO JaHHOH TeMe. MojiennpoBaHne MPOSKTHON AeSITeIbHOCTH. BrinonHenne y4eOHbIX IPOSKTOB, OMBITHO-
9KCHEPUMEHTAJIbHBIX paloT.

IIpakTyeckne pad6orbl Ne§-12 no Temam npoektoB ydamuxcs [1oaroToBka yueOHbIX IPOEKTOB K 3aIUTE

IIpomexyTouHas arrecTanus. 3alMTAa NPOEKTOB

IToaroroska k 'NA, BIIP: pemienne mpakTUKO OPUEHTHPOBAHHBIX 3aIaHHMA

IToaroroska k 'NA, BIIP: pemienne npakTUKO OPUEHTHPOBAHHBIX 3aTaHHMA

O06o00uieHne, cucTeMaTH3alMs U KOPPEKLUS 3HAHUH ydalmxcst 3a Kypce « DKCIIepUMEHTaIbHAst XUMUs», 8 Kiacc.

TecTOBBII KOHTPOJIb.



3. KAIEHJAPHO-TEMATHYECKOE IVIAHUPOBAHUE
BHEYPOUHOIi 1eSITeJIbHOCTH «JKCIepUMeHTATIbLHAasE XuMus -9» - 9 kiace (68 yacon)

¢ YKa3aHHMeM HCI0JIb30BaHuA 000py1oBanus Hudposoii 1adopaTopun

«Touka poctay

Ne ni/m Tema ypoka IInanupyembie pe3yabTaThl Koa-Bo Jara |Uudopmauu| Hcnoab3oBaHue
IMpeamernsie YY ] JInunocTHBIE MeranpeaMerHbie 1acos OHHas o6opynosanus
yyﬂ yyﬂ NMOAAEPIKKA «Touka pocTta»
YueOHUK
Pyozumuc
I'E.,
Denvoman
DI Xumus:
9 K.
BBeneHue B Kypc « IKCIePUMEHTAIbLHASE XUMHUS-9» (2 4)

1. Beoonwvuii uncmpykmasic no Th | Jlats noustue o npeamere | 1.Motusaums K. YVI. 1 TexHuka
Xumus - Hayka | xumun.  ChopmupoBaTh | HayueHHs 1.Pa3pemenue 6e301acHOCTH B
SKCIIEpUMEHTAIbHAs. NepBOHAYAIIbHBIC OpeIMeTy XUMUS  KOH(QIIHKTa KaOWHeTe XUMUH

HpeICTaBICHHS: 2.Pa3BuBath 2.YupapieHue nentpa «Touka
Hemoncmpayuonnolii onvim a) 0 BEILIECTBE, a TAKXKE O | 4YBCTBO IIOBEJICHHEM MapTHepa Pocray.
Nel. MPOCTBIX M CIOXHBIX | TOPAOCTH 32 LYV 3HAKOMCTBO C
O3HnakomneHnue ¢ BCIIECTBAX; poccHiicKyIo 1. ®opmupoBaHHEe 060pyIOBaHHEM.
nabopamopuvim 0) HauaTb (OPMHMPOBATb | XUMHUECKYIO I103HABATEIBHON Len
obopyooeanuem; npuémol YMCHHE XapaKTepH30BaTh | HAyKy e CumBoIHI
0e3onacHoii pabomul ¢ HUM. BeIeCTBa, HMCronb3yst s | 3.HpaBcTBeHHo- XHUMAYECKHX
9TOro uX  (U3HMYCCKHE | ITUUECKOE SIIEMEHTOB
CBOJCTBA. OIICHUBAHHE e Xumuueckue
(bopMynsI
e  TepMuHsl
e AHamu3z u
CHHTE3
P.YVYI.
1.Ilemenonaranue u
IJIAHUPOBAHHUE.

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

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

3. | IIpakmuueckasn paooma No 1 ‘YMeHue 10J1b30BaThCs Pa3BuBath PerynsartuBHbie: Jatuuk
«IIpasuna mexnuxu HarpeBaTelbHBIMU YMEHHUS OcyLIecTBIAIOT TeMITepaTyphl
0ezonacnocmu npu pabome c npudopamMu OLICHUBATh MOIIArOBBIil KOHTPOJIb (Tepmonap-
J1a00opamopHvIm CHUTYallHIO H IO pe3yJIbTaTy o
0501’)’003“”"@-/”- Hpab’uﬂa OTICpaTUBHO ITo3naBaTeJbHBIE: HELi),
nojabv3oeanun NPUHUMATh Crposr peueBoe CIIMPTOBKA
HacpesamesibHulmu peluenme, BBICKA3bIBAHNE B YCTHOI




ycempoiicmeamuy, Th HAXOJINTh U IICbMEHHOM (opme
aJIeKBaTHBIC KoMMyHHKaTHBHBIE:
CII0COOBI VYHUTHIBAIOT pa3HbIe
B3aHMOJEHCTBUS  MHEHHS U CTPEMSTCS K
c KOOpIUHALIUH
OJJHOKJIACCHUKAM  Pa3JINYHbIX MO3HUIIHI B
1 BO BpeMs COTPYAHHYECTBE
MPOBECHUS
MPaKTUYECKON
paboTHI.
OBP B dKCIIEpUMEHTAIBLHOM 3HaTh ompeneIcHUs dopMupoBath Ilo3naBaTenbHbIE: § 1, Jatunk
XUMAR OKHCIMTENBHO- MOTHBAIIHMIO K BBIOMPAIOT OCHOBAHUS U TEMIICpaTyphl
ﬂaﬂopamopﬂblﬁ onvim No 1 BOCCTAaHOBUTCJIIBHOU ueJ}eHanpaBﬂeH- KpUTEPUHU IJI TUIaTUHOBBIN
pcakun, OKHUCIUTCIIA, HOHU KHaCCI/I(I)I/IKaHI/H/I
«H3y'feuue peakyuu e3au- BOCCTaHOBHUTENA. YMETh NMO3HABATEbHON  peaKLuit
Mooelicmeus cyibhuma HAMPUA ¢ | ypaBHUBATE JESTETHHOCTH, IPe06Pa3oBBIBATE
nepokcuoom eooopooar Th OKHCITATCIBHO- OCO3HaHHOE, UHPOPMALIUIO U3 OJHOTO
BOCCTAHOBHTC/ILHBIC YBRKUTEIBHOE U BUJA B IPYTOi U
PCAKIHH, PASLACHATH J0OpoKenaTenbH — BBIOMPATH LIS ceOst
TPOLIECCHl OKHUCICHUS U 06 OTHOLLCHIC yI0GHYIO hopmy
BOCCTaHOBJICHH, K Ipyromy (uKcatmn
TPHBOIUTH IPUMEPHI
OKHCIHTENEHO- YEIOBEKY, €ro IpeCTABICHHS
BOCCTAaHOBMTECIIbHBIX MHCHHIO, S
T MHPOBO33peHUIO.  PeryjsiTHBHbIE:
BBIJIBUTAIOT BEPCHU
pemeHus mpoOIeMsl,
0CO3HaBaTh KOHEYHBIH
pesyabTat
KomMmyHukaTuBHbIe:
OTCTaMBaTh CBOIO TOUKY
3peHwst, IPHUBOIATh
apTyMEHTHI,
HOATBEPIKIAst UX
(dakxTamu
pasnuyath B yCTHOH
peun MHeHue,
JI0Ka3aTebCTBa,
THUTIOTE3BI, TEOPHU
Termosoit 3(1)(I)CKT XUMHYECKUX 3HaTh dopmupoBarb PerynsituBHbIe: §2 Jatuuk
peakumit. TTonsTHE 06 9K30- 1 KJ1acCU(PUKAIMOHHBIH [ETIOCTHOE BBIJIBUTAIOT BEPCUH TeMIIepaTypbl
NPHU3HAK MHPOBO33pEHUE,  PELICHUS NPOOIEMEI, TUIATUHOBBIN
SHAOTCPMHUYCCKUX PCAKIIUAX. .
8 TEPMOXUMHYECKUX COOTBETCTBYIOI[  OCO3HABAaTh KOHEYHBIH
HAemoncmpayuonnuuit onvum Ne 2 peakuuit. [ToHuMaTh ee pe3yJbTar
Ilpumepvt 9K30~ U SHOOMEPMUIECKUX | syauenye TepMUHOB: coBpemennomy  Ilo3HaBaTeabHBIE:
pearyuu. TennoBoit >3 dext YPOBHIO BBIOMPAIOT OCHOBAHHUS U
Aemoncmpayuonnoiic onvim Ne 3 XMMHUYECKOH peaKium, pa3BuTHS KPHUTEPHH JIIS
«Tennosoit 3gpgpexm pacmeopenun | repmoxummaeckoe HAYKH. KnaccupuKaum
eeuiecme 6 600e» ypaBHEHHE DPEaKLIUH, 3K30- peakuuii
U JHJIOTEPMHUYECKHUE npeoOpa3oBEIBaTh




peakuuu. YMeThb

nH(opMaLuIo N3 OJHOTO

3aIMChIBATH BUJIA B IPYrOM U
TEPMOXHUMHYECKUE BBIOMPATH IS Ce0st
YpaBHEHHUSI PEAKIMU U ynooHy Gopmy
BBIYHCIIATH KOJUYECTBO bukcanyu
TEIIOTHI 110 HPE/ICTaBIICHUS
TEPMOXHUMHUYECKOMY nnpopmanuu
YPaBHCHUIO PEaKIIUH.
CKOpOCTL XUMUYECKUAX peaKI_lI/Iﬁ 3HaTh OIpenaecHHe ®DopmupoBaTh PerynsitTuBHbIE: §3 Hatuuk pH
Jemoncmpayuonnsiii onvim Ne 4 CKOPOCTH XHMHYECKOH MOTHBAIHIO K CaMOCTOSTEIILHO
B3aumoOeiicmeue yuKa ¢ CoraHod u peakuuu u eé _ | neneHanpasienn O0OHAPYKHBAIOT U
VKCYCHOT KUCTOMAML. 3aBUCHMOCTh OT YCJIIOBMH | OH } bopMyTHpYIOT
Bsaumodeiicmeue 2panyuposaniozo MPOTEKaHUST PEAKIHH. [O3HABATENBLHONH  MPOOJIEMY.
YUHKG 1 YUHKOGOR ML C CONAHOT [MoHnMaTh 3HAYCHHE JIeATEIbHOCTH, IMo3naBaTesibHBIE:
Kuciomoi. Biaumodeiicmeie okcudd TEPMHHOB «KATaNU3aTOP», | OCO3HAHHOE, BBISIBJISIFOT IPUYHHBI A
medu(Il) ¢ ceproii kuciomoii pazhoii «HHTHOUTOPY, YBaXUTEILHOE U CIIEJICTBUS ABJICHUH,
KOHYeHmpayuu npu. pasusix «hepMeHTBI». noOposkenarenbH — CTPOSAT JIOTUYECKHE
memnepamypax. o pacCyxKICHUA,
Jlabopamopnuiii onvim Ne 2 YCTaHABIHBAIOT
MPUYUHHO —
«H3menenue pH 6 xooe CIICCTBCHHEIE CBA3H
OKUCIUMEIbHO-60CCIAHO- KOMMYHHKATHBHbIE:
eumenvnuix peaxuyuit» Th YYUTBIBAIOT PA3HBIE
MHCHUA U CTPEMATCA K
KOOpAMHALUU
pa3IMYHBIX MO3ULIUH B
COTPYIHUYECTBE,
bopMyIHpYOT
CcOOCTBEHHOE MHEHHUE U
TIO3HUIIHIO
Hpaxmuuecxa 7 paﬁoma No2. YMers onpenenarb, Kak PazBuBath PerynsituBHble: JlaTauk
H3yuenue enuanus ycioeui HU3MEHHUTCS CKOPOCTh YMEHUSI OcyLueCTBJEsHOT HaNpsHKEHUS
« pCaKkuu noa BJIUAHUEM OLICHUBATh TMOIIaroBbIk KOHTPOJIb
nposeoenus xflmuquKou pa3nu4HbIX (paKTOpoB CUTYyaluI0 " 10 pPE3yJIbTATy
peakuyuu na eé ckopocms. Th OIEPaTUBHO Io3HaBaTe/bHbIE:
MPUHUMATh Crposr peueBoe
peuicHue, BBICKA3bIBAHUC B ycTHOﬁ
HAaXOJWTh Y TUCHbMEHHOU (hopme
a/ICKBAaTHBIC KoMMyHHKATHBHBIE:
CHocoO0BI YYHUTHIBAIOT pa3HbIE
B3aUMOJICHCTBHSL ~ MHEHHSI U CTPEMSITCS K
c KOOD/IMHAIINH
OJTHOKJIACCHUKAM  Pa3JIMYHBIX MO3UIHI B
U BO BpeMsi COTPYAHHYECTBE
MPOBEICHUS
MPaKTUYECKOMN
paboTHI.
Jlaoopamopnotit onvim Ne 3 1.3akpernieHue 3HaHUIT 1 1. Ymenue K.YY/I.
«CpasHumenvHnas xapaxme- MPAKTHYECKUX, PACUETHBIX | OPUCHTHPOBATHC Y MEHHE




PUCIUKA 60CCINAHOGUMENILHOTL
cnocoonocmu memannoe» Th
IToaroroska xk 'MA

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

s Ha IOHUMAaHUe
MPWYHH yCIiexa B

yueOHOM
JEeATEeIbHOCTH

CaMOCTOSITEIBHO
OpraHU30BBIBAThH
yueOHoe
B3aNMOJIEUCTBUE B
rpyre

ILYVY/.

Ymenue:

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

* OCYILIECTBJISITh CHHTE3
KaK COCTaBJIEHHE LIEJIOTO
W3 YacTeH.

P.YVI.

YMenus:
1.0cymecTBasATh
HMTOTOBBIN M MOIIArOBBIA
KOHTPOJIb 110
pe3ynbTary;

2. AleKBaTHO
BOCTIPHHAMATbH OLICHKY
YUUTEIIS;

3. Pasinnyarts criocob u
pe3yIbTaT NEHCTBUS

Tema 2. dnexkmponumuueckas ouccoyuayus (9 u)

9. 3JI€KTpOJII/ITI/IIIeCKa$[ 3HaTh onpe/ieNeHus dopmupoBatb PeryasiTuBHBIE: CTaBAT §6 JlaTuuk 31eKTpo-
JIUCCOLMALHSA — TJIABHOE YCIIOBUE HOHATHH «3JIEKTPOJIUTY, OTBETCTBEHHOE y4eOHyIo 3a/1ay, IIPOBOJHOCTH
NPOTEKAHNA peakiyii B «HEDJIEKTPOIIUTY, OTHOULIEHHE K OIPEAEIIAOT

«IIEKTPOIUTHIECKAS YYEHHUIO, HOCJIEZI0BATEIBHOCTh
pacTBOpax. Juccounanus». Y Merb TFOTOBHOCTb U IIPOMEKYTOUHBIX LieeH
Hemoncmpayuonnwiit onvim Ned HIUTIOCTPUPOBATH CHOCOOHOCTh K C Y4E€TOM KOHKPETHOI'O
Hcnvimanue pacmeopos eeujecms na IpUMEpaMU U3Yy4YECHHBIE CaMOpa3BUTHIO pe3yJibTaTa, COCTaBISAIOT
DNEKMPULECKYIO NPOBOOUMOCb. MOHSATHS U OOBSICHSTH u IJIaH ¥ aJITOPUTM
Msudicenue uonos 6 snekmpuieckom NPUYNHY camMoo0pa3oBaHH  JEHCTBUI
noze. 3JICKTPOIIPOBOIHOCTHU 10. Pa3BuBaTh Ilo3naBarTenbHbIe:
Hemoncmpayuonnwiii onvim Ne5 BOJIHBIX PACTBOPOB COJICH, | KOMMYHHUKATHBH  CaMOCTOSTEIHLHO
«Inexkmponumesl u KHACJIOT U IIIEJI0YEH. yIO BBIJIEJISIOT
HeIIeKmpoaumaol) KOMIICTCHTHOCTE  (pOPMYIHPYIOT

, YMEHHE [I03HABATEJIbHYIO LIEIb,
YBa)kaTh HHYIO HCTIONB3Ys 001me
TOUYKY 3pEHUs IIpUEMBI PELIEHMS 3a1a4
pu KoMmyHukaTuBHbIe:
o0cyx)IeHnn KonTpouns u onienka
poOIIEMEI. JieiicTBull mapTHepa

10. SHGKTpOJII/ITI/IquKaSI 3HaTh onpeaeseHus dopmupoBath PerynsiTuBHBIE: CTaBAT §7 PeakTuBel 1
JMCCONHUALHS KUCIIOT, EIOYeH 1 MOHSATUI «KUCIIOTay, OTBETCTBEHHOE yueOHyI0 3a/1a4y, XUMHYECKOE

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




COJICH.
Jlabopamopubwtii onvim Ned.
H3zmenenue okpacku

TOYKH 3PEHUS TEOPUU
3JIEKTPOIUTUYECKOM
JUCCOLIMALINNA. YMETh

YUEHHIO,
TOTOBHOCTb U
CII0OCOOHOCTH K

MOCIE0BATENBHOCTD
MIPOMEKYTOUHBIX Liesei
C Y4€TOM KOHKPETHOIO

Peaktusrl u
XUMHYECKOE
obopynoBaHue

UHOUKAMOPOE 6 PA3IUUHBIX oGT,iICHﬂTL o0mue CaMOpa3BUTHIO pe3yJibTata, COCTaBIISIOT
cpedax. Th CBOMCTBAa KUCIOTHBIX u TUIAH 1 a/rOPHTM
WIIEIOYHBIX PACTBOPOB caMoo0pa3oBaHM  JIEHCTBHU
HaJIMYAEM B HUX HOHOB 10. Ilo3naBaTenbHbIE:
BOJIOPOJIA ¥ THIPOKCH- CaMOCTOSITEIIEHO
HOHOB COOTBETCTBEHHO, a BBIJICIISIOT
TaKXe COCTaBIATh bopMyIHPYIOT
YpaBHCHHUS MO3HABATENBLHYO IICITb,
JNEKTPOIUTUICCKOM UCTIONB3Ys 001IHe
JTUCCOIMAIIUN KHCJIOT, TIPUEMBI peIeHus 3a1a4
OCHOBAaHUU M COJIEH. KommyHukaTHBHBIC:
Kontpos u onieHka
JIEHCTBUI apTHEpa
11. | CujbHbIC U cl1a0bIC 3HaTh ONpEaeNICHUs ®opMupoBaTh PeryasiTuBHBIE: CTaBAT §8 Jaruuk snexrpo-
3JIEKTPOJIHUTHL. TIOHATHH «CTETICHb 3 OTBETCTBCHHOE yueOHyI0 3a/1a4y, TIPOBOTHOCTH
JaGopamopustii onvim Ne 5. 3JIEKTPOITUTHICCKOM OTHOIIICHHE K OTIPENICIISIOT
JTUCCOIHAIIINY, «CHIIBHBIC | YYCHHIO, MOCTIeI0BATENbHOCTh
«Cunvnvie u crabuie snex- 3JIEKTPOIHTHIY, TOTOBHOCTP U MPOMEXXYTOUYHBIX IIeIel
mponumbiy Onpedeneriue «cTa0bIedIEKTPOIUTHDY. CHocoOHOCTh K C YU4ETOM KOHKPETHOTO
KUCTIOMHOCMU-OCHOBHOCMU CPeObl [MoHUMATh pa3HHILY CaMOpPa3BUTHIO pe3yJbTara, COCTABISIOT
NOJIY4EHHbIX pACMBOPO6 C NOMOUIbIO | Mex]ly CUIBbHBIMU U u IJIaH U aJITOPUTM
UHOUKamMopa u 0amuuxa CITa0BIMU AIIEKTPOIUTAMH camMoo0Opa3oBaHN  JEHCTBHI
anexmponposoornocmu, Th 10. ITo3naBaTeibHbIE:
Jlabopamopnuiit onvim Ne 6 CaMOCTOATEIIEHO
«3asucumocmn 21eKmpo- BBIACIIAIOT
bopMyIHpYOT
NPOBOOHOCIU PACNBEOPO8 CUTbHBIX
MTO3HABATENBHYFO IICITb,
NIEKMPOIUMOE OM KOHYEHMpayuu HCTIOMB3ys OGMIHe
uonos, Th MIpUEMBI pELICHUS 3a/1a4
KoMMyHHUKATHBHbBIE:
Kontposp u oneHka
JIEHCTBUH NIapTHEpa
12. | Peakuu MOHHOTO OOMEHA. 3HaTh onpeaeneHue dopMupoBaTh Ilo3naBaTeabHbIE: §9 Jaruuk
JlaGopamopnviii onvim Ne 7 peaKIuii FOHHOTO OOMEHa, | MHPOBO33pEHHE,  CaMOCTOSITEIHbHO 3NEKTPO-
«Bsaumodeiicmeue zuopoxcuda YCIOBHS HMX HPOTEKAHUS. | COOTBETCTBYIONI  BBIAEISAIOT TPOBOZIHOCTH,
. in. TE YMeTh COCTaBIISITh ) ee bopMyIHpYOT J03aTtop 00bpéMa
bapus ¢ cepnoii Kucnomowy , HOJIHBIE M COKpAIIEHHBIE | COBPEMEHHOMY MTO3HABATENBHYIO IICIIb, KHUJIKOCTH, OF0-
Ioaroroska x F'HA HWOHHBIC YPaBHEHUS YPOBHIO UCTIONB3Ys 00mIne peTka
HEOOPATHMBIX PEaKIMid W | Pa3BUTHS MIPUEMBI PEIICHUS 3a1a4
Pa3bICHATh UXCYIIHOCTh, | HAYKH, KomMmyHuKaTHBHBIE:
MPUBOJUTH HPUMEPHI KOMMYHHUKAaTHBH  KOHTpOJIb U OIICHKA
peaxknuif HOHHOTO yI0 JieiicTBuil mapTHepa
oOMeHa, MAyImHX I0 KOMIIETEHTHOCTh

KOHIIA.

U YBaXX€HHE K
WHOH TOYKE
3peHust Mpu




00CyX)IeHUU

pe3yJbTaToB
BBINOJIHEHHON
paboTHI.

13. | Peakiuu MOHHOTO OOMEHA. YMeTh IPUMEHATH Pa3puBath PeryasiruBHbIE: MOBTOPUTH | JlaTuuk
Jlaéopamopnuii onvim Ne 8 TEOPETHYECKUE 3HAHMSA HA | YMEHHSA OcymeCTBJEsHOT §9 JJIEKTPO-
Peaxyuu o6mena mencdy pacmeopamu NpaKTHKE, OOBICHITH OLICHUBATh TIOIIATOBBIH KOHTPOJIb TIPOBOAHOCTH
snexmponumos, TH pe3ynbTaThl MPOBOJUMBIX | CHTYAlHIO H 0 pe3yIbTaTy
Jlabopamopnstii onvim o9 OIBITOB, XapaKTEPU30BaTh | OMEPATHBHO IMo3naBarenbHbIe:

-~ YCIIOBUSI TIPOTEKAHUS NPUHUMATh Crposr peueBoe
«Obpa3zosanue coneii aMmonusa u peakuuii B pacTBOpax | pelneHwe, BBICKA3bIBaHHE B YCTHON
usyuenue ux ceoiicme», Th 9JIEKTPOJIUTOB A0 KOHLA. | HaXOIUTh U MICBMEHHOH (opme
IMoaroroska k TUA a[ICKBaTHBIC KoMMyHHKATHBHBIE:
CHoCOOBI Y4UTBIBAIOT pa3HbIE
B3aUMOJICHCTBUSI  MHEHHS M CTPEMSITCS K
c KOOPJHMHAINU
OJTHOKJIACCHUKAaM  Pa3jIMYHBIX MO3UIHUI B
U BO BpeMs COTPYTHUYIECTBE
MPOBEICHUS
MPaKTUYECKON
paboTHI.

14. | IIpakmuueckas paboma Ne3. YMeTh OCyIIECTBIATh ®dopmupoBaTh PerynsiTuBHbI€: CTaBAT PeakTuBbl 1
«Onpedenenue Konyenmpayuy | XAMAIECKHE ONBITEI Ha MHpPOBO33pEHHE,  YIeOHYIO 3a1ady, )éggd;;;gﬁggne
conu no snexmponposodnocmu | P21 E(.afleCTBeHHLIX COOTBETCTBYIOII  OINPEAEISIOT TG 9J‘I€KTp’O i

peaKILuii; COCTaBITh ee MOCJIE/I0BATENILHOCTD
pacmsopay, Th MOJIHBIE ¥ COKpaléHHbIE | COBPEMEHHOMY MIPOMEXXYTOUYHBIX 1Tl TPOBOAHOCTH
WOHHBIE ypaBHEHHS YPOBHIO C Y4€TOM KOHKPETHOTO
HEOoOpaTHUMBIX peakLuil 1 pa3BuUTHS pe3yJibTaTa, COCTaBIISIOT
Pa3bACHATH UX CYIIHOCTb. | HayKH, IUIaH ¥ aITOPUTM
XapakTepu30BaTh YCJIOBHS | KOMMYHHKaTUBH  JI€HCTBUI
TE€YEeHUs peakuui, yIO I[Ho3naBatenbHbIe:
UAYIUX A0 KOHIA, B KOMIICTEHTHOCTh ~ CaMOCTOSTEIIBHO
pacTBOpax HNEKTPOJMTOB. | M yBaXXEHHE K BBIJICIISIFOT
UHOH TOUKe bopMyIHpyIOT
3peHus Ipu MO3HABATENILHYIO [[EJTh,
0o0CcyXIeHnn HCTIONB3Ys 00IIne
pe3yJbTaToB MPUEMBI PelIeHHs 3a/1a4
BBITIOJTHEHHON KoMMyHHKAaTHBHBIE:
paboTHI. KonTpoms 1 orieHka
JieiicTBUH napTHepa

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

MMoarotoBka k TUA THIPOJIN3a cojeld. YMeTh | OTBETCTBEHHOE BHOCSIT HEOOXO/IMMBIE XHMHUYECKOE
OIPEJIeIIATh XapaKTep OTHOIIIEHHE K KOPPEKTHBEI B JICHCTBHE obopynoBaHue
Cpeibl pacTBOPOB COJIEH | Y4YEHHIO, TMIOCJIE €r0 3aBEpLICHUs Ha

[0 WX COCTaBy.

TOTOBHOCTh M
CIIOCOOHOCTh K
CaMOPa3BUTHIO
u

OCHOBE €T0 M y4eTa
XapakTepa cIeTaHHBIX
OILINOOK.
ITo3HaBaTeabLHBIE:




€aM0o00pa3oBaHU
10.

CTPOSIT peueBOE
BBICKA3bIBAHKE B YCTHOU
U IIUCEMEHHOH popme

KoMMyHHuKaTHBHBIE:
KOHTPOJIHPYIOT
JICHCTBUS MapTHEPA
16. Ilpakmuueckaa paboma Ne4. YMeTb NMpUMEHATH PazBuBath PerynsatuBHbie: 1 IloBTOpUTH| PeakTusel u
Pewenue yKcnepumenmansHbix TEOPETUUECKUE 3HAHUSA HA | yMEHHUs OcyLueCTBJE;HOT o XAMHYIECKOE
0 MPaKTUKE, OOBACHATH OILICHUBATh MOIIArOBbBIf KOHTPOITh yaebHHKY | 0OopynoBaHUE
3aoay no meme pe3yNbTaThl MPOBOJMMBIX | CHTYAIMIO H 0 pe3yJbTaTy MaTepuan
«IneKkmporumuueckan OIIBITOB, XapaKTepH30BaTh | ONEPATHBHO IMo3HaBaTe/bHbBIE: rnaser .
ouccouyuayusn». Th YCJIOBHSl TIPOTEKAHMS IPUHUMATE Crposr peueBoe
peakuuii B pacTBOpax | pelneHwe, BBICKa3bIBaHUE B YCTHOM
3JICKTPOJIUTOB O KOHIA. | HAXOAUTh 1 MUCbMEHHOU opMe
aJICKBaTHBIE KoMMyHHKaTHBHBIE:
CIOCOOBI VYYHUTHIBAIOT pa3HEIC
B3aUMOJEWCTBUS ~ MHEHHUS U CTPEMATCS K
c KOOpAUHAIINA
OJHOKIIACCHUKAM  PAa3JIHYHBIX MO3ULIUI B
1 BO BpeMs COTPYAHUYECTBE
MIPOBEICHHUS
MPaKTUYECKON
paboTHI.
17. | TecToBBIH KOHTPOJIb 1O YMeTh UCoJib30BaTh dopmupoBatb PerynsituBHble: 1 IloBTOpPUTH
pazoeny «MHorooGpasue MpUOOPETEHHBIC 3HAHUSL. OTBETCTBEHHOE OCYIECTBIAIOT § 1o
. OTHOIIICHHE K MOIIATOBBIN M UTOTOBBIN yUeOHUKY
XUMIMECKHX peaKHI/}'H B YUCHHUIO, KOHTPOJIb 10 PE3YJIbTATY. MaTepHa
IKCIICPUMECHTAJTBHOU XUMHUMN> TOTOBHOCTH M [JIaBbI
CITIOCOOHOCTH K
CaMOPa3BUTHUIO
u
camMo000pa3oBaHu
10.
Paznen 2. [IpakTHKYM 1O W3YY€HHIO CBOICTB MPOCTHIX BELIECTB: HEMETAJLIOB H METAJLIOB, UX coeanHenuii (394)
Tema 3. Ceoiicmea 2anozenos(5 u)
18. | T'ayloreysr: (1)I/ISI/ILIeCKI/Ie u 3HaTh 3aKOHOMEPHOCTH dopMupoBaTh PeryasituBHbIe: 1 §12 PeakrtuBbl
XHUMHIYECKIe CBOMCTRA W3MCHCHHSI CBOMCTB LEIIOCTHOE [T1aHUpyIOT CBOM XUMHYECKOE
N JJIEMEHTOB B A-rpymmax. | MHPOBO33pEHHE,  JICHCTBHS B CBSI3H C obopynoBaHue
emoncmpayuonnsiit onvim No6 v N o
DUSULCCKIE CROLCMEA. 2AI0CCHOs. METh JIaBaTh COOTBETCTBYIOII  IOCTaBJICHHOMH 3a/1aueii u
. XapaKTEPUCTUKY ee YCIIOBUSIMU €€ PEILICHHUS
adopamopnbiii on bim Nel 0 3JIEMEHTOB-TAJIOTCHOB 110 | COBPEMCHHOMY [o3naBaTenbHBIE:
Pacnosnasarue conaroi kucnomel, UX TIOJIOKEHHIO B YPOBHIO Cragsar u GopMyIHpYHOT
X10pudos, 6pomud0s, 1o0ud0s u 00a. MEepHOINYECKON Tabiuie | pa3BUTHS LENTU U IPOOJIEMBI YPOKa
b U CTPOCHHUIO aTOMOB. HAYKH. KomMyHuKaTHBHBIE:

AJIEKBATHO HCIIOJIB3YIOT
pedeBsIe CpeIcTBa ISt

3 GEKTUBHOTO PEUICHUS
KOMMYHUKATHBHBIX




3a1a4 JIMYHOCTHBIE:
Pa3BuBaroT oco3nanHoe
OTHOIIICHHUE K CBOUM

COOCTBEHHBIM
MOCTYTIKaM
19. Xnop. CBoiicTBa U IPUMEHEHUE 3HaTh CBOHCTBA XJIOpa ®DopmupoBaTh PerynsitTuBHbIE: §13 Ammapar s
xJopa KaK IPOCTOTO BEIIECTBA. IIEIIOCTHOE PaznnyatoT crioco6 n TIPOBEICHUS XU-
. YMeTh COCTaBIATh U MHpPOBO33pPEHHE,  PE3YJbTaT JEHCTBUA MHYECKHX IIPO-
Jlemoncmpayuonnstit onvtim Ne 7
i OOBSICHITE C TOYKH cootBercTByton]  Ilo3HaBaTeJibHBIE: meccoB (AITXP)
«Hsyuenue dms’uflecmlx u 3pEHUSI OKHCIICHUS U ee Brnanerot o6uim
AXUMUHECKUX CE6OUCME XT10pA) BOCCTaHOBJICHHUS COBPEMEHHOMY MPUEMOM pEIICHHS
Jlabopamopnuuii onvim Nel 1. YpaBHEHHSI PEeaKIHH, YPOBHIO 3ajaq
Ombenusaiowue ceolicmea xiopa, XapaKTEPHU3YIOLINUX pa3BHUTHSA KomMmyHnkaTuBHbIe:
b XMMUYECKHe CBOWCTBA HayKH. JloroBapuaroTcs o
XJopa. COBMECTHOU
JIeSITEIIbHOCTH, IPUXOJIS
K 00I1IeMy pElIeHUI0
20. | CoequHEeHMS TAJIOTEHOB. 3Hath crnoco0 mosyueHuss | BocrnuTeiBaTh I[o3naBarte/ibHBIE: § 14 PeaxTuBbl 1
XI10poBOLOPOL XJIOPOBOJOPO/A B POCCHIICKYIO Brnanerot oOmmm XHMHYECKOE
. nmabopaTopuu M yMeETb TPaXIaHCKYIO MIPUEMOM pEIICHUs 3a1a4 obopynoBaHue
Hemoncmpayuonnstii onvtm Ne8
cobuparh ero B HUICHTHYHOCTD: KomMyHuKaTHBHBIE:
Ionyuenue xnoposodopoda u
npoOupKy, koiby. YMeTsh MaTPUOTHU3M, JloroBapusatotcs 0
pacmeopeHue e2o 8 8ooe. . .
Tabopamopnurii oneim Nol2 XapaKTepH30BaTh CBONCTBA | JHOOOBH U COBMECTHOM
aoop P e XJIOPOBOAOPO/IA. YBa)KEHHUE K JIESTeTBHOCTH, TIPUXOISAT
Bzaumnoe svimecnenue eanocenos Oreuectsy, K 0BIIEMY PEIICHHIO.
u3 pacmeopos ux coneii, Th YyBCTBO PerynsatuBHblie:
Jabopamopnwiii onvim Nel 3. TOP/IOCTH 38 [InaHUpYIOT CBOM
Pacnoznasanue consinou Kuciomol u OTE€YECTBEHHYIO JIEUCTBHUS B COOTBETCTBUH
X10pudos, 6pomudos, uooudos, Th HayKy. C MOCTaBJICHHOM 3a/1a9€H
U YCIIOBUSIMH €€
peanu3aiiu
21. Ilpakmuueckasn paboma Ne 5. 3HaTb obuye u PasBuBats PerynsituBHble: ITosropur | PeaxkTussl u
«Onpedenenue codeprcanusn WHIIMBHUyaTbHBIE YMEHHUS OcCyIecTBISIOT b § 12-15 | xumudeckoe
. i i i 000pyHOBaHNE
X70pUO-UOHOE 6 NUMBeBOTi 600e) CBOHCTBA COJISTHON OLICHHUBATb TIOIIArOBBII KOHTPOIIh PY.
TE KHUCJIOTBI. YMEThb CUTYaLHUI0 U 10 pe3yJbTaTy Harauk xnopu-
OTJINYATH COJSIHYIO OTEPaTHBHO IMo3HaBarenbHbIE: HOHOB
KHCJIOTY W €€ COJH OT MPUHUMATH CtposT pedeBoe
JIPYIUX KHUCJIOT U COJEH. | peuieHue, BBICKA3bIBAHUE B YCTHOHN
YMeTh NpUMEHSTH HAaXOJWTh Y TUCHbMEHHOU (hopMme
TEOpPEeTHYECKHUE 3HAHUS Ha | aJleKBaTHbIE KoMMyHHKAaTHBHBIE:
MpaKTHUKe, OOBSICHATH CHOCOOBI YuuThIBalOT pa3Hble
pe3ynabpTaTel NPOBOAMMEIX | B3aMMOJACHCTBHS  MHCHHS M CTPEMSATCS K
OIIBITOB, XapaKTepU30BaTh | C KOODPJMHAINU
YCIIOBUSI TIPOTEKAHUS OJTHOKJIACCHUKAaM  Pa3jIMYHBIX NO3UIHUH B
peakuuii. U BO BpeMs COTPYAHUYECTBE
MPOBEJCHUS

MPaKTHYECKOMN




paboTHI.

22.

IToxroroska k A

3akperieHue 3HAaHUH 1
pacyeTHbIX HaBBIKOB Y-
csl.

YMeHue penaTh THIIOBBIS
MpUMEPbI KOHTPOJILHO-
HU3MEPUTEITLHBIX
MaTepHUaioB

YMenue
OpPUCHTUPOBATHCS
Ha TIOHHMaHue
NPUYUH ycIiexa B
yaeOHOI
JIEATENBHOCTH

K.YY/].

VYMenue
CaMOCTOSITEIBHO
OpPraHU30BLIBATh
yaeOHoe
B3aNMOJIEUCTBUE B
rpyre

ILYVY/.

YMmenue:

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

* OCYIIECTBJISITh CUHTE3
KaK COCTaBJICHHUE LIEJIOr0
W3 YacTeH.

P.YVI.

YMenus:
1.0cymecTBasATh
HMTOTOBBIN M MOIIArOBBIA
KOHTPOJIb 110
pe3yIbTaTy;

2. AleKBaTHO
BOCTIPHHAMATH OLICHKY
YUUTEIS;

3. Pasznnuats criocob u
pe3yJabTaT AeicTBUA

Tema 4. Ceoiicmea kucinopooa u cepwt (1 u)

23.

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

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

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

dopMupoBarth
LEJIOCTHOE
MHUPOBO33pEHHE,
COOTBETCTBYIOIILL
ee
COBPEMEHHOMY
YPOBHIO
pa3BUTUA
HayKH.

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

§17

PeakTuBbI 1
XUMHYECKOE
obopymoBaHue




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

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

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

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

TOTOBHOCTh U
CIIOCOOHOCTE K
CaMOpPa3BUTHIO
n
caMmo00pa3zoBaHH
1O, OCHOBBEI
DKOJOTHYCCKOM
KYJbTYDBHI,
COOTBETCTBYIOII
e
COBPEMEHHOMY

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




YPOBHIO

JIECTBHE MapTHEpA.

HKOJIOTHYECKOTO
MBIIUICHISL.

27. | CoemuHEHHS CEephl: OKCHJ CephI 3HaTh CBOWCTBA dopMupoBath PeryasTuBHbIe: § 21 PeaxTuBsl 1
(VI), cepHasi KHCIOTA U €€ COJIH. pa30aBIeHHOW CepHOM OTBETCTBEHHOE Paznmuaror cgoco6 u XUMHYECKOe
Taopamopnsuii onvum Nel9 KHCJIOTBI. YMETh OTHOIICHHE K II)Ie3yJ'ILTaT ):[eI/ICTBI/I.S[ obopynoBaHue
Kavecmsennsie peakyu na cygan- 3aIHCHIBATL yPaBHEHUA YYeHHIO, O3HaBaTeJIbHbIE:

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

CEpHOM KHUCIIOTHI, U u KomMyHukaTuBHble:

Pa3bACHATH UX B CBETE camooOpaszoBanu  JloroBapuBaroTcs o

MpPe/ICTaBICHUH 00 10. COBMECTHOH

3JEKTPOITUTHIECKON JIeSITeNIBHOCTH,

JTUCCOIIHAITUH U HPUXOJAT K 00IEMY

OKHUCITUTEIHHO-

BOCCTAaHOBUTEIBHBIX

mporieccax, IPOBOIUTh

Ka4eCTBEHHYIO PEaKIUIO

Ha CyJb(aT-nOHBL

28. | CBoiicTBa CepHOﬁ KUCJIOTBI 3HaTh CBOWCTBA JImdaHOCTHBIC. PeryasituBHbIC: §21 PeakTuBrel n
JlaGopamopnuuii onvim Ne20 KOHI_[eEITpI/IpOBaHHOI\/'I ®dopmupoBath HJ'IvaHI/Ip}IIOT CBOH XAUMHYIECKOE
W3yuenue ceoiicme cephot CCPHOI KHCIIOTEI M CHoco0 | OTBETCTBEHHOE JIelCTBUA B obopynoBaHue

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

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

3a1a4M 10 YpaBHEHUSIM OTBETCTBEHHOE OcymiecTBIsIIOT
XMUMHUUYECKHX PEAKIUH C OTHOIICHHE K TIOIIArOBBIl KOHTPOJIb
WCTIONb30BaHUEM BEIIECTB, | YUEHHIO, IO PE3yNbTaTy

COJIEePIKALITIX
ONpPEENEHHYIO JIOJII0
IIPUMECEH.

TOTOBHOCTH N
CIOCOOHOCTH K
CaMOPa3BUTHIO
nu
camMo00pa3zoBaHH
10.

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

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




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

XHMHIYECKIE CBOMCTRA. XMMHUYECKHE DJIEMEHTHI Ha | IIEJIOCTHOE HJ'IVaHI/IpyIOT cBOU
OCHOBAaHHMH WX IOJIOKCHHMS | MUPOBO33pEHHE,  JEHCTBHA B CBA3U C
B IEPUOANYECKON COOTBETCTBYIOII  TOCTaBJIEHHOI 3ana4eil u
CHCTEME M CTPOCHHUS HX ee YCIIOBUSIMU €€ PEIICHHUSI.
aTOMOB. 3HaTh CBOMCTBa COBPEMEHHOMY IHo3HaBarte/bHbIE:
a3ota. YMeTh OOBSICHATH | YPOBHIO CraBsaT u GOpMyIHPYIOT
MPUYUHY XUMUYIECKON pa3BUTHA LIeSTU U IPOOJIEMBI ypOKa
WHEPTHOCTH a30Ta, HAYKH, U KoMMyHHUKaTHBHBIE:
COCTaBJIATh YpaBHEHHUS KOMMYHHKATHBH  AJIEKBATHO HUCIIOJIb3YIOT
XUMHYECKHX PEaKIHH, VIO peyeBbIe CPEeICTBA TS
XapaKTepU3yIOIUX KOMIIETEHTHOCTb 3P (QEKTHBHOTO PEIICHHUS
XUMHYECKHE CBOICTBa B OOLICHUH U KOMMYHHUKATUBHBIX 33714
a30Ta, U pasbACHATHL HUX C COTPYAHHUYCCTBC
TOYKH 3pPEHHS co
Npe/ICTaBICHUH 00 CBEPCTHUKAMHU.
OKHCIIUTEIBHO-
BOCCTAHOBUTCIBbHBIX
npoueccax.

31. | AMMUaK. 3HaTh MEXaHU3M ®dopmupoBath PeryasiTuBHbI€: §24 JaTauk
Jlemoncmpayuonnviii onvim Nel4 00pa3oBaHUsI HOHA IEIIOCTHOE HJ'IVaHI/Ip}’IOT CBOHU AEKTPO-
onyuenue ammuara u ezo AMMOHMS, XHMH'IECKHE MHPOBO33PeHHe,  JCHCTBHA B CBASHC MIPOBOJAHOCTH
pacmeopenue & 6ode. CBOWCTBa aMMHaKa. COOTBETCTBYIOII  TOCTaBJIECHHOM 3amadeil u
Jaéopamopuuiii onvim Ne 21 YMeTh cocTaBisITh 5 ee YCIOBUSIMU €€ PelleHHUSI.

«OCHOGHBLE CEOIICINGA AMMUAKD) YpaBHEHHsI pEeaKIHi, COBPEMEHHOMY IMo3naBarenbHbIE:
XapaKkTepU3yIOIINX YPOBHIO CraBsr u GOpMyIUPYIOT
T XUMHYECKHE CBOWMCTBA pa3BUTHSA LIENTU U IPOOIEeMbI ypoKa
amMMuaKa, M pa3bsiCHIThH HayKH. KoMMyHHUKATHBHBIE:
UX C TOYKH 3pEHUs KouTpoaupyrot
MpeJICTaBICHUH 00 JICUCTBUS MAapTHEPa
JNEKTPOJIUTHICCKON
JIICCOLUAILIUH U
OKHCIIUTEIBHO-
BOCCTaHOBHUTEJILHBIX
npolueccax.
32. Ilpakmuueckasa paboma Ne 6. YwmeTts nonrydats ammuak | @opMHupoBaTh PerynsiTuBHbIE: § 25 PeaktuBbl u
«ITonyuenue ammuaxa, peakmell MOHHOTO OOMEHa | KOMMYHUKaTHBH anaHprEOT CBOU XUMHUYECKOE
o 1 JOKa3bIBaTh OIBITHBIM yIO JIEHICTBHS B CBSI3H C obopynoBaHue
uzyuenue eco ceoicme». Th .. N - N
nyTéM, YTO COOpaHHBIH KOMIIETEHTHOCTh ~ MOCTaBJICHHOM 3aa4eil u
ra3 — aMMHaK, B OOIICHHH U YCIOBUSIMU €€ PEIICHHUSI.
aHaJIM3UPOBATh corpynuuuectse  Ilo3HaBaTelbHbIE:
pe3yJIbTaThl OLBITOB U co CraBsaT 1 GOpMyIHPYIOT
JieJiath 00001Imarone CBEPCTHUKAMH B IICJIM M IPOOJIEMBI ypOKa
BBIBO/JIBL. mporiecce KoMMyHHKaTHBHbBIE:
yueOHO- AJIEKBAaTHO UCIIONIB3YIOT
HCCIIENIOBATENBC  PEYCBBIC CPEICTBA IS
Kot 3¢ PEKTUBHOTO pEIICHUS
JIeSITeIIbHOCTH. KOMMYHHKATHUBHBIX 33124




33. | Coau aMMOHHUS. 3HaTh Kaue€CTBEHHYIO dopMupoBath PerynsiTuBHbIE: § 26 PeaxTuBbl U
Jlabopamopnuiii onvim Ne22 PCaKIMI0 Ha HOH KOMMYHHKATHBH HJ'IVaHI/IpyIOT cBOU XUMHYECKOE
Baaumodericmaue coneli | @MMOHHS. Ymetb VIO AEHCTBUA B CBAIUC obopynoBaHue

COCTABJIATh YPaBHCHHUS KOMIIETEHTHOCTE ~ IIOCTABIICHHOW 3a7ayueit
ammonus co wenouamu Th XUMHYECKUX PEaKInii, B OOIICHHH U U YCIIOBUSIMH €€
XapaKTepU3yIOIINX COTPYJHUYECTBE  PEIICHHMS.
XUMHYECKIE CBOMCTBA co Ilo3HaBaTenabHBIE:
COJIEM aMMOHHUS, U cBepctHUKaMu B CTaBAT U GOPMYIHPYIOT
Pa3bICHATh UX B CBETE npotecce LIeJTA ¥ IPOOIIEMBI YpoKa
TpeACTaBICHAN 00 y4eOHo- KoMMyHHUKaTHBHBIE:
ANEKTPOIUTHYCCKOM uccnenoarenbc  KoHTpommpyroT
JTUCCOITHALINY. KO JeHCTBUS MapTHEpPa
JIESITETTHHOCTH.

34. | A3zoTHas KHCJIOTA. 3HaTh CTpOEHUE dopMupoBathb PeryasiTuBHbI€: § 27 Tepmopesuctop-
Jlemoncmpayuonnvie onvimot MOJICKYJIBI a30THOU I[EIOCTHOE YUHTHIBAIOT PABUIIO B HBIN TaTYUK
NeNel5-17: «lTonyuenue oxcuda KHCJIOTBI. Y METh MHPOBO33pCHHE,  IUIAHUPOBAHUU U TEMIIepaTyphl,
azoma (IV) u uspuenue ez OOBSICHATh, YEMY PaBHBI COOTBETCTBYIOI  KOHTpOJIE CIIocoba nmatyuk pH,

. BaJCHTHOCTh aToMa a3oTa | ee pelIeHus JATYHK
ceolicmey; «Oxucnenue okcuoa M €0 CTEeNEHb OKHUCIICHHS | COBPEMEHHOMY pa3IHYaroT CIocod u 3IEKTPOIPOBOIH
azoma (I1) 00 oxcuoa asoma (IV)»; | 4 MOJIIeKyIle a30THOM YPOBHIO pesyibTaT neHcTBHS OCTH, anmapar
«B3aumooeiicmeue okcuda azoma KHCJIOTBI. YMETh Pa3BUTHA Mo3HaBaTeabHbIE: VIS ITPOBECHHUS]
(IV) ¢ 60001t u Kucnopooom, no- COCTaBIATH YPaBHECHUS HaYKU. HCIONB3YIOT TIOUCK XUMHYICCKHUX
JIy4eHue a30MmHOoll KUCI0MbL) XUMHUYECKHX PEAKIIHUiA, HEo0X0IuMOon peaxiuii
Jlabopamopnwtit onvim Ne 23. JIEXKAIMX B OCHOBE UH(GOPMALIUY IS (AIIXP),
H3yuenue ceolicme azomHoi MIPOU3BO/ICTBA a30THOM BBITIONHEHIA y4eOHBIX MarHUTHast
xucnomor TB KHCJIOTBI, U Pa3bsCHATH 3alaHui C Melanka

3aKOHOMEPHOCTHU UX UCIIOJIb30BaHHEM

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

35. | Ilpakmuueckasn pavoma Ne 7. YMeTb COCTaBIIATh ®dopmupoBath PeryasiTuBHbIE: §27 PeaktuBsl u
«Onpedenenue HuMpam- UOHOE 6 YpaBHCHHS PEaKIHi I[EIOCTHOE TUIAHHPYIOT CBOH XUMHYECKOE
numamenvnom pacmeope» T MEXLY pa36aBJ'leHH(;)I/I u MHUpOBO33pEHUE,  AECHCTBUA B obopymoBaHue,

KOHIICHTPUPOBAHHOMN COOTBETCTBYIOI  COOTBETCTBHH C JlaTuuk HUTpAT-
A30THOW KHUCIIOTOM M ee MOCTaBJICHHOM 3ajaueit HMOHOB
MeTaJUIaMH, OOBSICHATh MX | COBPEMEHHOMY U YCIIOBUSIMH €€

B CBETE MPEICTABICHUMA YPOBHIO peanu3auu

00 OKHCIUTEIBHO- pa3BUTHA Ilo3HaBaTeabHBIE:

BOCCTAaHOBUTEJIBHBIX HAYKH. BJIAJICIOT O0IIUM

mporeccax. MIPUEMOM PELICHUS

3amad
KoMMyHHUKATHBHBIE:
KOHTPOJUPYIOT




JIEUCTBUS TTapTHEPA

36. | Conu a30THOM KHUCIIOTEI — 3HaTh KaueCTBEHHYIO dopMupoBath PeryasitTuBHble: §28 Harauk
HUTPATHL. PEaKIHMIO HAa HUTPAT- LETOCTHOE IUIAaHUPYIOT CBOM INEKTPONPOBOIH
. HOHBL. YMEThb OTIMYATh MHpPOBO33pEHHE,  JECHCTBUS B OCTH,
HAemoncmpayuonnviit onvim COJIM a30THOM KHCIIOTBI COOTBETCTBYIOI] ~ COOTBETCTBHH C KOJUTCKIIMH
Nel8 Obpasybl npupoonbix OT XJIOPHIOB, CynbDaToB, | ee IIOCTaBIICHHOIT 3a1a4eii
HUmMpamos u gocgamos. CynbQUI0B M Cynb(QHUTOB. | COBpeMEHHOMY  H YCIIOBHSMH €€
JIaﬁopamopnblﬁ onvim No24 YMeTh COCTaBIATH YPOBHIO peanusanuu
O3naKoMmIeHUe ¢ A30MHbIMU U YpaBHEHHs peakIuil pa3BUTHUS Ilo3naBarenbHbIe:
006 pa3NoKEeHUs] HUTPATOB. HayKd, H BJIAJICIOT OOIINM
pocopruimu yoobperusmu. OCHOBBI MPHEMOM PEIICHUS
Pacnosnasanue azomnuix SKONOTHUYECKOH  3a1ad
yooopenuii. Th KYJIBTYpBI. KoMMyHHKATHBHbIE:
Jlabopamopnutii onvim Ne 25 KOHTPOIMPYIOT
«Onpeodenenue amMmuaunou JICHCTBIA HAPTHEPA
cenumpol u mouesunvt» Th
37. ®dochop. Coenunenus pocdopa: 3HaTh aJJIOTPOIIHBIE dopMupoBath PeryasiTuBHbIE: §29,§ 30 | PeakTuBsl 1
oxcuz pocdopa (V), MOZ[E/I(I)I/IKEILII/II/I ¢docdopa, OTBETCTBEHHOE IIAHUPYIOT CBOU XUMHUYECKOe
cBoifcTBa Oenoro u OTHOIIICHHE K JEHCTBHS B CBSI3H C obopymoBaHue
oprodochopHas KUCIIOTa U €€ 9 y
KkpacHoro ¢ocdopa. YMeTh | yueHwuro, MOCTaBJICHHOW 3a1ayueil
comu. @ochopHbie yoopeHust COCTABIATH YPaBHEHHS TOTOBHOCTb M U YCJIOBUSIMU €€
Hemoncmpayuonnotii onvim XHUMHYECKHX PEaKIMii, CIIOCOOHOCTH K PEIICHHSI
Nl9TE O6pa31/;bl KPACHO20 XapaKTEePU3YIOLINX CaMOpa3BUTHIO Ho3naBarte/bHbIE:
pocgopa, oxcuda pocdopa (V), cBoiicTBa ocdopa. u CTaBAT ¥ (OPMYIHPYIOT
camMoo0pa3oBaHU €M U IPOOJIEMBI ypoKa
npUpoOHbIX (hocchamos. .
K 10. KoMMyHHKATHBHbIE:
Jlabopamopnuiit onvim Ne26 aJIEKBATHO UCTIONB3YIOT
«I'openue cepvl u pochopa na peyeBbIE CPeICTBA 1St
6030yxe u 6 kuciopooe» Th 3G PeKTUBHOIO peLIeHNs
Jlabopamopnuiii onvim Ne27 KOMMYHHKATHBHBIX
Osnaxomaernue ¢ A30MHbIMU U ajad
Gocpoprvimu yooopenusmu. Th
38. | [loaroroka k TMA YMeThb coCTaBIATh ®DopMHpOBATH PerynsiTuBHbIC:
YpaBHEHUs PEaKLuid, KOMMYHHKATHBH  IUIAHUPYIOT CBOU
XapaKTEepU3yOIINX VIO JICACTBHS B CBSI3H C
XUMHYECKHE CBOWCTBA KOMIIETEHTHOCTh ~ [OCTaBJICHHOU 3anaydeii
dbocdopa, okcuga B OOIICHUH M U YCIIOBUSIMU €€
dbocdopa(V) u hochopHOi | COTpyTHHUUECTBE  PELICHUS
KHCJIOTBI, M Pa3bsICHAITH | CO IMo3HaBaTenbHBIE:
UX B CBETE CBEPCTHHKAMH B CTaBAT U (HOPMYIUPYIOT
MpeACTABICHUHN 00 mporiecce LIeJTU U IPOOJIEMBI ypOKa
3JIEKTPOIUTUUECKOMN yaeOHOoI KoMMyHUKAaTUBHBIE:
JHUCCOLMALIH U JeATEeIbHOCTH. aJIEKBATHO HCIIOJIb3YIOT




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

peueBbIe CPEICTBA JIst
3 GEKTUBHOTO PEUICHUS
KOMMYHUKATUBHBIX
3aj1a4

Tema 6. Ceoitcmea yenepooa u kpemnus (7 u)

39. | Yraepon, ¢u3ndeckre CBOMCTBA. | YMETb XapaKTepH30BaTh ®dopmupoBath PeryasiruBHbIe: §31-§ 32
Annomponus yznepoda: aimas, XUMHYECKHE 3JIEMEHTEI LEIOCTHOE MIAHHPYIOT CBOH
IVA-rpynms! Ha MHpPOBO33pEHHUE,  JECUCTBHA B CBA3U C
epaghum, xapoun, pyiieperoi. 9 y
2 OCHOBaHMH WX TIOJIOKEHHS | COOTBETCTBYION]  IOCTaBJICHHOM 3amayueii
XUMHUYECKHE CBOMCTBA B IEpHOIMUYECKOil cucTeMe | ee U YCTIOBHUSAMU €€
yriepona. U CTPOCHHS UX aTOMOB. COBPEMEHHOMY peleHus;
Hemoncmpayuonnstii onvim No2( Wwmets mpexacraBieHne o0 | YPOBHIO pa3IM9arT CIocod u
Moodenu xpucmaniuyeckux peutémox aJUIOTPOIHBIX pa3BUTHUsA pe3ynbTar AeUcTBUA
ammasa u epaguma. MOAU(UKAIUAX YIIepoa. HayKu, 1 Ilo3naBaTeabHbIE:
3HaTh CBOWCTBA MPOCTOrO | KOMMYHHKATHBH  CTaBST U GOPMYIHPYIOT
BEIIECTBA YIJIsl, UMETh VIO [eJH 1 TIPOOIIEMBI
npeacraBiaeHne 00 KOMIIETCHTHOCTh  yPOKa;
agcopOmmu. YMeThb B OOIIIEHUH CO BJIQICIOT O0IINM
COCTABIISITH YPaBHEHUS CBEPCTHUKAMH. [PHEMOM PEIIeHHS
XUMHYECKHX PEaKui, DopmupoBaTh 3aj1a4
XapaKTepU3yOIINX OTBETCTBEHHOE KoMMyHHKATHBHBIE:
XAMHYECKHE CBOMCTBA OTHOILICHHE K a/IEKBATHO HCIIONB3YIOT
yriepoga Kak YYEHHUIO, pedeBbie CpecTBa st
BOCCTAaHOBHUTENSI M Kak TOTOBHOCTb U 3¢ HEKTHBHOTO peIICHHUSI
OKHCITUTEIIS. CIIOCOOHOCTh K KOMMYHHKATUBHBIX
CaMOpPa3BUTHIO 3a/1a4; JIOTOBAPHUBAIOTCSI
u 0 COBMECTHOM
caMo00pa3oBaHU  JEATENHHOCTH MO/
10. PYKOBOICTBOM YUHTEJIsI
40. | Okcupl yriepoaa. YrapHblid 1 3HaTh CBOWCTBA OKCH[A dopMHpPOBATH PeryasTuBHblie: § 33-§ 35 | Maruux
YIJEKHCIBLi ra3bl. YTONbHAs yraepona(IV), KOMMYHUKATUBH  YYHUTBIBAIOT IPABUIIO B 3JIEKTPO-
KAueCTBEHHYIO PEaKIHIO Ha | YIO TUIAHUPOBAHUH TIPOBOJIHOCTH,
KHCJI0Ta, KapOOHATEI YIJIEKUCIIbIH Ta3. YMeTh KOMIICTEHTHOCTb  KOHTPOJIE Coco6a MarHuTHas Me-
HAemoncmpayuonnsuii onvim Ne21 JOKa3bIBaTh XapakKTep B 00lIeHHH u perenus manka, npuoop
Obpasyvi npupoonvx Kapbonamos u OKCHJIa, 3aIIUChIBATh coTpyaHMYECTBE  KOMMYyHHKATHBHbBIE: JJIsL HOJTyYeHHs
CUTUKAMOB. YpaBHEHUS PEaKLuid, co KOHTPOJIUPYIOT JIEHCTBUE ra3oB WM almna-
Jlabopamopnuuii onvim Ne28 XapaKTepU3yIOIUX CBEPCTHUKAMU. napTHepa. par Kunmna
Kauectpennas peakius Ha CBOMCTBA KUCJIOTHBIX PerynsatuBHbie:

yraexucisiii ras. Th

Jlabopamopmnutii oneim Ne29
KauectBennas pcakusa Ha Kap6OHaT'

von. TH
Jlabopamopnuwiit onvim Ne 30

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

pasyMyaroT crocod u
pe3yybTar AeiHCTBUS
ITo3HaBaTeabLHBIE:
BJIAZIEIOT OOIIUM
MPUEMOM pEIIEHHUS 33124
KoMMyHUKATHBHbBIE:




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

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

JIOTOBApUBAIOTCSI O
COBMECTHOM
JIESITEIbHOCTH, IPUXOJISIT
K 00IIIeMy PEIICHUIO

41. Ilpakmuueckasn padboma NeS. YMeTh nosy4atb 1 PazBuBath PerynsitTuBHbIE: § 36 PeakxTuBbl 1
«llonyuenue okcuoa yenepooa coOupaTh OKCUJ YMEHHUS OCYIIECTBIIAIOT XAMHYIECKOE
1V) u usyuenue ezo ceoiicme yraepoga(IV) B OIICHUBATH MOIIArOBbIM KOHTPOJIb obopynoBaHue
(: 4 ‘ n1abopaTtopuu U CUTYaluio 1 IO pe3ynbTaTy
Pacnosnasanue kapbonamosy. JIOKa3bIBATh HAIMYHE OIEPaTHBHO IMo3HaBaTe/bHbIE:
Th JTAHHOTO ra3a. YMeTh MPUHUMATH CTpOSIT peueBoe
pacro3HaBaTh COJII peleHue, BBICKa3bIBAHUE B YCTHOM
YrOJIbHOW KHCIIOTHI. HaXOJTUTh U IUCEMEHHOH (hopme
aJIeKBaTHBIE KomMyHuKaTHBHBIE:
CHoCcOOBI YYUTHIBAIOT pa3HBIC
B3aUMOJEHUCTBUSl  MHEHHS U CTPEMATCS K
c KOOpAWHAIINN
OIHOKIIACCHUKAM  Pa3NIMYHBIX MTO3HUIINH B
1 BO BpeMs COTPYAHUYECTBE
MPOBECHUS
MPaKTUYECKON
paboTHI.

42. erMHuﬁ U e20 COeOUHECHUA. 3HaTh CBOICTBA KPEMHHUS, Pa3BuBath ITo3naBaTeabHBIE: § 37 PeakTuBbl u
Jlemoncmpayuonnsiii onsim okcuaa kpemuus(IV), YMEHUS BBIOMpAIOT Hanboee § 38 XUMHUYECKOE
Ne22 O6pazys npupodnbix TPUMHHY PasIHus OIICHUBATh 3¢ eKTHBHBIE CIOCOObI o0opynoBaHue

(hU3NYIECKUX CBOMCTB CUTYaIluio U pemeHus 3ajad,
Kapbonamos u CuiuKkamos. BBICIIIIX OKCHIOB OIEPATHBHO KOHTPOJIMPYIOT U
J aﬁopamopnbtﬁ yriiepoza ¥ KpeMHH. NPUHUMATH OIICHUBAIOT IIPOIECC U
(3aHujnameﬂbelii) onvim No 31 YMeTh COCTaBISATH peuieHune, peE3yIbTAT ACATCIbHOCTH
«Buipawyusanue 6000pocieii 6 YPaBHEHH XHMUIECKHX HAXOIUTh HCTIONB3YIOT MOHCK
peaKxIui, aJIeKBaTHBIC HE00XO0TUMOM
cunuxamuom kneey Th
XapaKTepU3yIOIINX CIOCOOBI HHPOPMAIIH [T
CBOMCTBA KpEMHUS, B3aUMOJICHCTBHSL  BBITIOJHEHMS yUeOHBIX
oKCcuaa c 3aJaHuil C
kpemuwnsa(1V).3Hate OJHOKJIACCHUKAM  HMCIOJIb30BaHUEM
CBOMCTBA KPEMHUEBOMI U BO BpeMs y4eOHOH IUTepaTypHI,
KHCJIOTBI, KaYeCTBCHHYIO MPOBEACHUS BIIAJICIOT OOIITIM
PCaKIIMIO HA CHJIMKATHL. CaMOCTOSITETIbHO ~ IPUEMOM pEIlIeHHs 3a7a4
VYMeThb coCTaBIATh i paboThI. KomMmyHukaTHBHBIC:
YpaBHEHHS XUMAYECKHX JIOTOBApPHUBAIOTCS O
peaxmui, pacnpeeneHun
XapaKTEePU3YIOLINX GbyHKIMH 1 ponelt B
CBOWCTBa KPEMHHUEBOM COBMECTHOM
KHUCIIOTBI U €€ coJeil. JIEATEJIbHOCTH
YYUTHIBAIOT pa3HBIC
MHEHHS U CTPEMSTCA K
KOOpAWHAIINN

Pa3UYHbIX MO3UIUH B
COTPYAHHYECTBE




JIOTOBapHUBAIOTCS O
COBMECTHOI
JeSATEILHOCTH IOJT
PYKOBOJCTBOM YUUTEIS

43. | IloaroroBka xk ['TA 3HaTh CTPOEHHE aTOMOB dopMupoBaTh PerynsituBHbIe:
HEMETAJJIOB, I3MEHEHHE LIETIOCTHOE BHOCAT HEOOXOMMBbIE
CBOMCTB MPOCTHIX MHpPOBO33pPEHHE,  KOPPEKTUBEI B JIeHCTBUE
BEILIECTB HEMETAIJIOB U COOTBETCTBYIOI]  IOCIE €T0 3aBEPIICHHS HA
X COCAWHEHHH B ee OCHOBE €ro0 y4eTa
3aBUCHUMOCTH OT 3apsijia COBPEMEHHOMY CIIEJIaHHBIX OLINOOK.
sJIpa aTOMOB HEMETAJJIOB. | YPOBHIO ITo3naBaTe/bHbIE:
YMeTh OOBACHSTH pa3BUTHA CTPOST PEeUeBOE
CBOICTBA HEMETAJUIOB M MX | HAyKH, U BBICKa3bIBaHNE B YCTHOH
COCIMHEHUH B CBETE KOMMYHHKATHBH Y IMMCBMEHHOW (opme
MPEe/ICTaBICHUH 00 VIO KoMMyHUKaTHBHBIE:
OKHCJINTEIHHO- KOMIIETEHTHOCTh ~ KOPPEKTHPYIOT
BOCCTaHOBHUTEJIFHBIX B OOLICHUH U JefcTBUSA apTHEpa
peaKnusIxX u COTPYIHUYECTBE
3JEKTPOIUTUUECKON co
JIUCCOITHALINH. CBEPCTHUKAMHU B
npouecce
yaeOHoI
JIESTEIILHOCTH.
44, | TlogroroBka k TA 3HaTh CTPOEHHE aTOMOB dopMupoBarth PerynsitTuBHble: IToaroros
HEMETalJIOB, H3MEHEHNE IL[EJIOCTHOE BHOCAT HEOOXOMIMbIE UTBCS K
CBOMCTB MPOCTHIX MHPOBO33pEHHE,  KOPPEKTHBEHI B ieiicTBUE KOHTPOJIb
BEIIIECTB HEMETAIUIOB U COOTBETCTBYIOII  MOCJIE €r0 3aBEpIICHHs Ha HOMY
X COCIMHEHHWH B ee OCHOBE €r0 yueTa TECTHPOB
3aBHCHUMOCTH OT 3apsia COBPEMEHHOMY C/I€TaHHBIX OIIHOOK. aHHIO
sJIpa aTOMOB HEMETAJIOB. | YPOBHIO Ilo3naBaTenbHbIE:
YMeTb 0OBACHATH pa3BUTHA CTPOSIT pedeBoe
CBOMCTBA HEMETAJUIOB U UX | HAYKH, U BBICKa3bIBaHHE B YCTHON
COEIMHEHUN B CBETE KOMMYHHKATHBH ¥ ITUCBMEHHOW (opme
MpeACTaBICHUN 00 yIO KomMmyHuKaTHBHBIE:
OKHCJINTEIBHO- KOMIIETEHTHOCTh ~ KOPPEKTHPYIOT
BOCCTaHOBUTEIBHBIX B OOIIEHUH U JICUCTBHUS MapTHEpa
peaKusIx u COTPY/IHUYECTBE
31EKTPOITUTHUECKON co
JIUCCOLMALIUY. CBEpCTHUKAMHU B
npouecce
yaeOHo
JIESITETIBHOCTH.
45. | KOHTpOJIbHOE TECTHPOBAHME 710 | YMETb HCIIONB30BATh ®dopmupoBath PeryasiTUBHbBIE: IoBTOpUT
noopasoeny «IIpaKTHKYM 110 NpUOOpEeTEHHBIE 3HAHMS. OTBETCTBEHHOE OCYIIECTBIISIOT b 10
o OTHOIICHHE K MOLIAroOBBINA U yueOHHUKY
H3YCHUIO CBOMCTE MPOCTRIX YUEHHUIO, HUTOTOBBII KOHTPOIIb IO Marepual
BCLICCTB HEMETALIIOB MX TOTOBHOCTb U pe3yIbTaTy [JIaBBI

coeIUHEeHMI»

CIIOCOOHOCTH K




CaMOpa3BUTHIO
u
€aMo00pa3oBaHU
10.

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

46. | O0wwwme (bI/I3I/I‘IeCKI/Ie " YMeTb NpUMEHSATh ®opMupoBaThH PerynsitTuBHbIE: § 39-42, PeakxTuBbl 1
XHUMHYECKIE CBOMCTBA MEeTaJUIoB: | 3HAHWL O LETIOCTHOE MIPUHUMAIOT U ymp. 4, XHUMHUYECKOE
METAJUINYECKOH CBSA3M | MHUPOBO33pEHHE, COXPaHSIOT y4eOHYIO TECTOBBIE | 00OpyIOBaHKE
peaKinit ¢ HEMeTa/lIaMH, JUTSL pa3bsCHEHHS COOTBETCTBYIOIIIEE 3a7ady, INIAHUPYIOT 3aJlaHus;
KHCIIOTaMH, COJIAMH. (U3MYECKUX CBOHCTB | COBPEMEHHOMY CBOM JIEHCTBHS B
BoccranoBurenbHbIe CBOKWCTBA METaIIOB. YPOBHIO Pa3BHTHS COOTBETCTBHH C
METAJUIOB. JIeKMPOXUMUYECKUL YMeTh M0Ab30BaTLCA | HAYKH. IIOCTABJICHHOM 3a1aueit
A0 HANPANCEHUT] MEMALTOB. SMEKTPOXHMUECKHM U YCIOBUSIMU €€
JaGopamopnsiii onvim Ne32 PAIOM HaNPSHKCHUMA peanuzanuu
b METaJJIOB, COCTaBIIATh IMo3naBarenbHbIe:
Bsaumooeiicmeue Jl/lemajmoef ¢ ypaBHEHHUS UCTIOJIb3YIOT 3HAKOBO —
pacmeopamit COJIEU. XUMUYECKUX peakLu, CHUMBOJIMYECKHE
Bzaumooeticmeue memannos XapaKTePHU3YIOLINX cpeJcTBa
(MazHus, yunxa, sicenesa, meou,) ¢ CBOICTBa MeTaLIoB, KoMMyHnKaTHBHBIE:
pacmeopamu Kuciom U OOBSICHITH CBOWCTBA apryMEHTHPYIOT CBOIO
METAJJIOB B CBETE MO3UIHIO U
Th npe/ICTaBICHUI 00 KOODJIMHHUPYIOT €€ C
ﬂ emoncmpauuouublﬁ onolm OKUCJIUTEIILHO- MO3UIMH ITAPTHEPOB B
Ne23 Uszyuenue obpasyos BOCCTAHOBUTEJIBHBIX COTPYHUYECTBE
MEMAIIOB. nporueccax. OTIPEIETISIFOT CBOIO
JUYHYIO MO3UIHIO,
aJICKBaTHYIO
nuddHepeHIMPOBaHHY IO
CaMOOIEHKY CBOUX
yCIIeX0B B yueOe
47. | llleno4HbIC METAILIEI. VYmeth ®dopmupoBathk PerynsiTuBHbIE: §43 PeaktuBbl 1
CoeIMHEHHS MENOYHBIX XapaKTepu30BaTh OTBETCTBEHHOE TUTAHUPYIOT CBOU XHUMHUYECKOE
[IETIOYHBIE METAUIBl | OTHOIIEHHE K JICHCTBUS B CBSI3H C obopyoBaHKe
MCTaJIoB . Ha OCHOBAaHUH MX YYEHUIO, TOTOBHOCTh  IOCTABIICHHOMW 3a1a4yen
Hemoncmpayuonnsit onvim HOJIOKEHHS B U CHOCOOHOCTh K U yCIIOBHSMH €€
Ne24 Bzaumooeticmsue MEePHOANYECKON camM000pa30BaHHIO. PEIICHHS, YIUTHIBAIOT

WeNIOYHbIX MEMATLIO8 C BOOOIL.

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

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




BOCCTaHOBUTEIBHBIX HCIIOJIb30BAaHHEM
mporeccax. y4eOHOM JIUTEPaTyphl
KoMMyHHUKaTHBHBIE:
a/IEKBaTHO HCIOJIB3YIOT
pedeBsIe CpeicTBa IS
3¢ (EKTHBHOTO PEIICHHS
KOMMYHHUKAaTHBHBIX
3a1a9 yYUTHIBAIOT
pa3Hble MHEHHS U
CTpeMsTCS K
KOOpAWHAINH
Pa3JIMYHBIX TTO3UIUHA B
COTPYAHUIECTBE
48. | CBOUCTBA LIEIOYHO3EMEBHBIX YMetsb dopmupoBath PerynsiruBHbIE: § 44 PeakTuBsI 1
METAJIIOB ¥ MX COEIMHCHHI. XapaKTepu30BaTh L[ETIOCTHOE IUIAaHUPYIOT CBOU XHUMHUYECKOE
N aneMeHThI [IA-rpynnsl | MUpOBO33peHUE, JEUCTBUSA B CBSA3H C obopyoBaHue
Jemoncmpayuonnstit onvim No25 ., .
Bsaumooeiicmaue wénounoseMenbibix Ha OCHOBaHHH UX COOTBETCTBYIOIIEE MTOCTaBJICHHOM 3a1aueit
emaLI06 ¢ 6000l TONOKEHUA B COBPEMEHHOMY 1 YCIIOBUSIMH €€
O6pasiyb savcneiiwux npupooHbix MePUOTUUECKON YPOBHIO pa3BUTHUS PEIICHNS, YIUTHIBAIOT
CoeOuenuii MazHus, KaTbyus. TaOIHUIIE U CTPOCHUS HAYKH, U TIPaBUIIO B
aTOMOB. YMeTb KOMMYHHKATHBHYIO IUIAaHUPOBAHUH U
COCTaBJIATh KOMIIETEHTHOCTD B KOHTpOJIe criocoba
YPaBHECHUsI peakLUid, | OOIICHUU U peleHns
XapaKTepU3yIOIINX COTPY/IHUYECTBE CO I[lo3naBaTeabHbIE:
CBOMCTBA KaJbLUs U B3POCJIBIMU U CTaBsT ¥ pOPMYIINPYIOT
€ro COeAMHEHUi, u CBEPCTHUKAMHU. LIeJTA ¥ TIPOOJIeMBI ypoKa
OOBSICHATH UX B CBETE HCTIONB3YIOT MTOUCK
mpecTaBICHAN 00 HEOO0XO0AUMO
3JIEKTPOITUTHICCKOM HHPOPMALIUH IS
JTUCCOIMAIINN U BEITIOJTHEHUS yUeOHBIX
OKHUCITUTEIHHO- 3alaHul C
BOCCTaHOBHUTEJILHBIX UCIIOJIb30BaHUEM
mporieccax. yueOHOil muTepaTypsl
KomMmyHHuKaTHBHBIE:
a/IEKBaTHO MCIOJIB3YIOT
peyeBble CPEICTBA JIs
3¢ (EKTUBHOTO PEIICHHS
KOMMYHUKATHBHBIX
3a/1a4 YYUTHIBAIOT
pa3HbIe MHEHHS 1
CTpeMsITCs K
KOOpJIHHALMN
PAa3IHYHBIX TIO3UIUH B
COTPYJTHHYECTBE
49. | CBOICTBA COEIUHEHUN KAJIBIINA. 3HaTh KadecTBeHHYIO | DopMupoBaTth PerynsiTuBHbIE: § 45 PeaktuBbl 1
YKeCTKOCTh BOJIBI PEaKIuio Ha HOHBI IIEIOCTHOE IUIAHUPYIOT CBOM XIUMHYECKOE
JaGopamopuviii onvim Ne33 EE6UII)HI/ISI. 3HaTb, yeM MHPOBO33pPEHUE, ACHCTBUS B CBA3H C obopyoBaHne
yCIIOBIICHA COOTBETCTBYIOIIEE MIOCTaBJICHHOM 3a1aueit

O3naxomnenue co ceolucmeamu

JKECTKOCTh BOJBI.

COBPEMEHHOMY

" yCJIOBUSIMU €€




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

YMeTh pazbACHATH
CIOCOOBI yCTpaHEHHUS
XKECTKOCTU BOJBI.

YPOBHIO pa3BUTHL
HAYKH, U
KOMMYHHKATUBHYIO
KOMIIETEHTHOCTD B
0O0IIEHNN U
COTPYJHUYECTBE CO
B3pOCIIBIMH |
CBEPCTHUKAMHU.

PEIICHHS, YIUTHIBAIOT
MPaBUJIO B
IUTAHUPOBAHUH U
KOHTpOJIe crioco0ba
pereHus
IHo3naBarte/bHbIE:
CTaBsIT U (POPMYIUPYIOT
LIeJTU U IPOOJIEMBI ypOKa
UCTIOJNIB3YIOT MOKCK
HE0OX0ANMOH
nHdopmanuu s
BBIMOJTHEHHS Y4€OHBIX
3a/laHuil C
UCIIOJIb30BaHUEM
yueOHOM JIUTepaTyphl
KoMMyHUKaTUBHBIE:
a/IEKBaTHO HCIIOJI3YIOT
peueBble CpeICTBA IS
3¢ (EKTHBHOTO PEIICHHS
KOMMYHUKATUBHBIX
3a7a4 yYUTbIBAIOT
Ppa3HbI€ MHCHUA U
CTpeMsTCS K
KOODPIHUHAIMN
Pa3IMYHBIX MO3ULINI B
COTPYTHUYECTBE

50.

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

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

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

PerynsitTuBHbIe:
IUTAHUPYIOT CBOM
JIeCTBUS C
MOCTaBJIEHHOMN 3aJauei
1 YCIOBUSIMH €¢
pelieHus, OlleHUBAIOT
MIPaBHIBHOCTD
BBITIOJTHEHUS IEHCTBUS
Ilo3naBaTeJbHBbIE:
CaMOCTOSITEILHO
BBIZICTISIIOT U
(bopmyIHpyIOT
MO3HABATENBHYIO 11JTb,
HCIIONIB3YIOT O0IIIHe
TIPUEMBI pEIIeHHs 3a]1a4
KomMmyHuKaTHBHBIE:
JIOITYCKAIOT
BO3MOHOCTb
Pa3NIUYHBIX TOYEK
3peHwHs, B TOM YHCIIe HE
COBIIAJAONINX C UX
COOCTBEHHOH H
OPHEHTHUPYIOTCSA Ha

§ 46

PeaxTussl u
XHMHUYECKOE
obopynoBaHue




no3uuro napTHepa B

OOILICHUH U
B3aMMOJCHCTBUN
51. AMDOTEpHOCTH OKCHJIA U YMeThb J0Ka3bIBaTh ®dopmupoBath PerynsiruBHbIE: § 47 PeaktuBsl u
THAPOKCH/IA ATIOMUHYSL. amM(OTepHBIi LEJIOCTHOE TUIAHHPYIOT CBOH XUMHYECKOE
Jabopamopnstii onvum Ne35 xapakrtep MHPOBO33pEHUE, neficteusic } obopymoBanue
COEIVHEHMS, COOTBETCTBYIOIICE [IOCTaBJICHHOM 3a1aueil
IHonyuenue eu()pOKcu()il COCTABJISTH COBPEMEHHOMY U yCIIOBUSIMHU €€
ANIOMUHUSA U 63aUMOOCTiCMEUe ypaBHEHUS YPOBHIO Pa3BUTHs pEllIeHus], OLIEHUBAIOT
e20 ¢ KUCIOmMamu U Weio4amMu. | COOTBETCTBYIOIIUX HAYKH, 1 MPaBUIILHOCTh
XUMHYECKHX PEAKIHi | KOMMYHHKATHBHYIO BBITIOJIHEHUS ICHACTBHS
U OOBSACHATHL MX B KOMIIETEHTHOCTD B Ilo3naBareabHbIE:
CBETE MpPEJCTABICHUN | OOIIEHUH CaMOCTOSTEILHO
00 COTPYIHUYECTBE CO BBIICIISIOT U
JNEKTPOTUTHUECKON CBEpCTHUKAMHU B (bopMyIHpYIOT
JIACCOLIMAIINH. nporecce yueOHou [03HABATENBHYIO 1,
JIEATETBHOCTH. UCTIONB3YIOT 00IIHe
IIPUEMBI PELICHUA 3a4a4
KoMMyHHKATHBHbIE:
JOMYCKAIOT
BO3MOYHOCTh
Pa3UYHBIX TOUYEK
3peHI/IH, B TOM YHUCJIC HE
COBIAZAIONIUX C UX
COOCTBEHHOH 1
OPHEHTHUPYIOTCS Ha
MO3HUIIMIO TTAPTHEPA B
o0IIeHNH U
B3aUMOJIEHCTBUH
52. | XKeneso. 3HaTh CTpOoeHUE dopmupoBatb PerynsitTuBHbIe: § 48 Harauk
Jemoncmpayuonnsiii onvim Ne27 aToMa KeJesa, LIEJIOCTHOE HJIuaHI/IpyIOT cBoU JIaBJIEHUS,
O6pazysi pyo scenesa. (husnueckre u 5 MHPOBO33pEHHE, neficteusic § PEaKTHBBI U
XUMHUYECKHE CBONCTBA | COOTBETCTBYIOIIEE [TOCTaBJICHHOM 3a1aueit XMMHYECKOE
Corcucanue dicenesa 6 xelesa. YMeETh COBPEMEHHOMY U YCIIOBUSIMHU €€ 000opyI0BaHKE,
KUCI0pooe u Xiope. Pa3bACHATH CBOMCTBA | YPOBHIO Pa3BUTHS PpELICHUS, OLIEHUBAIOT KOJUIEKIIVH
Jlabopamopnutit onvim Ne 36 JKENe3a B CBETE HAYKH, U NPaBUIIBLHOCTD
«OKucnenue cenesd 60 61aicHOM | TPEJCTaBieHUA 00 KOMMYHHKATHBHYIO BEITIOJIHEHHS IEACTBHS
s030yxe» Th OKHCIIUTEIBHO- KOMIIETEHTHOCTD B Ilo3naBareabHbIe:
BOCCTaHOBUTEJIBHBIX OOIIIEHUH U CaMoCTOATENLHO
nporeccax u COTPY/JHHUYECTBE CO BBIIENSIOT U
JNEKTPOJIUTHIECKON CBEPCTHUKAMU B bOpMYyIHPYIOT
JIUCCOLIMALIUY. npouecce yueOHom MO3HABATENBHYIO IIEITh,

JIEITEILHOCTH.

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




COBIIAZAIOIINX C UX

COOCTBEHHOH.

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

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

ANEKTPOIUTHYCCKOM KOMIIETCHTHOCTDh B IMo3HaBaTe/nbHbIE:

kucromamu u wenovamu. Th

JTUCCOIMAIUH U OOIIEHUN U CaMocTosTeNbHO

OKHUCITUTEIHHO- COTPYAHUYECTBE CO BBIJICIISIOT U

BOCCTAHOBUTEJIBHBIX CBEPCTHUKAMU H (bopMyIHpYIOT

nporeccax. B3POCITBIMH. [03HABATENBHYIO 1IEIb,
UCTIONB3YIOT OOIIIHe
TPUEMBI PCIICHHS 321
KoMMyHUKaTUBHbBIE:
HonyckatoT
BO3MOXKHOCTh
Pa3UYHBIX TOUYEK
3pEeHUs], B TOM YHUCIIE HE
COBIA/IAMOIIHX C X
COOCTBEHHOM.

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

Pewenue Kkcnepumenmanphpix | "SOPETHICCKNE OLICHUBATh OcyIecTBsoT XHUMHUYECKOE
3HAHUS Ha MPAKTHKE, | CHUTYalHi0 U MOIIATOBbIH KOHTPOJIb o0opynoBaHue
3a0au no meme «Obwue u
~ OOBSICHATH OTepPaTUBHO 0 PE3yJIbTaTy
UHOUBUOYAIbHBIE CBOUICMEA HaOMIOAEeHUs U HPUHUMATE Io3naBaTelbHbIE:
memannoe». Th pE3yJIbTaThI pe€IIeHUE, HAXOJIUTh Crposr peueBoe
MPOBOJIMMBIX OTIBITOB, | al€KBaTHbIE BBICKa3bIBAaHKE B YCTHOM
XapaKkTepU30BaTh CIOCOOBI U MUCbMEHHOM opme
YCIIOBUSI TE€YEHHUS B3aUMOJICHCTBUS C KoMMyHHKATHBHbBIE:
peakiuii 10 KOHIIA B | OJHOKJIACCHHUKAMH Y4HTBIBaIOT pa3HbIC
pacTBopax BO BpeMms MHEHUSI U CTPEMSITCS K
3JIEKTPOJIUTOB. MIPOBEACHUS KOODPIHHAIMH
MPAKTHYECKOM PAa3IUYHbBIX MO3UIUI B
paboThL. COTPYIHUYECTBE
55. | ITogroroska x T A O06006mwmTh 3HaHus 10 | DopmMupoBartsb PerynsiTuBHbIE: IToBTOpUT
TeMme «MeTaJuTbl» LIEJIOCTHOE Brocsar HeoOxoamuMbIe b TEMY
MHUPOBO33PCHUE, KOPPEKTHBEI B JICHCTBUEC «Merann
COOTBETCTBYIOLIEE MOCJIC €0 3aBEPIICHUS BD».
COBPEMCHHOMY Ha OCHOBE €T0 U y4eTa
YPOBHIO Pa3BUTHS XapakTepa CAeIaHHbIX
HayKH, ouIMO0K
KOMMYHHUKATUBHYIO KoMMyHHKATHBHbIE:
KOMIIETCHTHOCTh B KOHTPOJUPYIOT
o0IIeHUN U JICUCTBUS MapTHEpa




COTPYJHUYECTBE CO
CBEpCTHUKAMHU U

B3POCIIBIMH.
56. KOHTpOJIbl-loe TeCTUPOBAHME 710 YMerb ucnonbs3oBath | PopMHpOBaAThH PeryasitTuBHble: 1 [ToBTOpUT
noopasdeny «IIpaKTHKYM 110 nproOpeTEHHBIC OTBETCTBEHHOE OCYIIECTBIIIOT b IO
. 3HAHUS. OTHOIIICHHE K UTOTOBBINA U YIeOHHUKY
U3YMEHHIO CBOUCTB MPOCTHIX YUYEHHIO, TOTOBHOCTh  IOLIArOBbIM KOHTPOIIb MaTepHuai
BCIICCTB MCTALJIOB UX U CIHOCOOHOCTh K IO pe3yyIbTaTy TTaBEI
coeIMHEeHU» CaMOpPa3BUTHIO U Ilo3naBarenbHbIe:
camM000pa30BaHHIO. CTPOSIT B MUCHMECHHOM
dopme.
Pa3gen 5. OcHOBBI ONBITHO-IKCNIEPUMEHTATbHOIM U MPOEKTHOM esiTeJbHOCTH (124)
57.| Texuuka  0€30IacHOCTH OpH | Vmenue 1.Pa3zButHne 1 PeaktuBbl u
BBIIIOJTHEHUHN CaMOCTOATCIIbHBIX XapaKkTepU30BaTh BHyTpeHHeﬁ Io3uuu XHUMHYECCKOC
ONBITOB W OSKCIEPUMEHTOB B | paxueiimme IIKOJIbHHUKA Ha oGopyoBaHue
AOMaIllTHUX YCJIOBMAX M C | XuMHYECKHE OHATHS: | YPOBHE
HCITIOJIb30BAHHUECM 060pyHOBaHI/IH XUMHUYECKUU 3JIEMEHT, IIOJIOXKHUTEIIBHOI'O
XUMHUYECKOH J1abopaTopuu. KiaccuuKanys OTHOIIEHHS K IIKOJIE,
BEIIECTB MMOHUMAaHUS
HEOOXOTUMOCTH
yaeHus,
BBIPAYKEHHOT'O B
npeoOagaHIH
y4ueOHo-
MMO3HABATEIbHBIX
MOTHUBOB U
MPEANOYTCHUN
COIMATILHOTO
croco0a OleHKH
3HAHHH;
2.®DopMupoBaHuE
BBIPAYKEHHOM
yCTOIYNBOH yueOHO-
MMO3HABATEILHOM
MOTHUBAIIH YUCHHS
58. | Ilpakmuueckaa padboma Nel (). Ucnonb3oBanue 1. OpuenTauus Ha K.YV . 1 PeakTuBbI 1
Th Oopawenue co cmekiom 1a60paTopHOTO [OHUMAHUE IPUYUH  YMeHus paboTath B XHUMHYECKOE
(ccubanue cmexkniaAHHOU 000pyIOBaHUS U ycrexa B y4eOHOM napax. o0opynoBaHue
mpyOKu, uzzcomosienue: CTEKJITHHOM MOCYNBl, | AEATENIbHOCTH; ILYVY].
nunemkKu; KQnuinapoe; MpOBeJICHUE 2. Yuebno- VYmMenus HaO0JII01aTh,
npocmeuwiux y3inoe, HECJIOKHBIX MO3HAaBaTEeJILHBIN JenaTtb  BBIBOJABLI  IIPHU
npocmeiiuiux npuoopos), Th SKCIIEPUMEHTOB JISt MHTEPEC K HOBOMY HPOBEICHUH OTIBITOB.
JIOKa3aTeNnbCcTBa yueOHOMY Matepuany P.YYI.
BBIJIBUTaEMBIX U Croco0aMm pemnieHus: Y MeHHe
MPEeAIOoJIOKEHU; HOBOU 4aCcTHOU CaMOCTOSITEIBHOTO
OTIFICAHUE 3a1aun BEJICHUS
pE3yIBTAaTOB ATHUX IKCIEPUMEHTAIBHOM
pabor JIESTETbHOCTH,

OITMCHIBATh XUMHYECKHUE
peakiuu, HaOJIr0JacMbIe




B XOZI€ OKCIICPUMECHTA.

59. | XMMUYECKHUH aHAIIH3! 3HAHME OCHOB 1.OpuenTauus Ha K.YY . PeakTuBbl 1
Ka4eCTBCHHBIM 1 XUMHUUYECKOro aHaim3a | NOHUMAHHE IPUYKH 1. Ymenue XUMHUYECKOE
KOJIMYCCTBCHHBIN ycrexa B yueOHOH JOTrOBapuBaTHCS U o0opynoBaHue

JIeSITeTIbHOCTH; NPUXOJUTH K 00IIEeMy

2. YuebHo- PELIEHUI0 B COBMECTHOM

MO3HABATENIbHBIN JIeSITeNTbHOCTH;

HHTEpeC K HOBOMY 2.YMeHHe NPOXYKTHBHO

y4eOHOMY MaTepuaay  Pa3pelaTb KOH(IUKTHI

U cTIoco0aM pelIeHns  Ha OCHOBE y4eTa

HOBOM YaCTHOU HMHTEPECOB U NO3ULUI

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

60. | TeopeTnueckne OCHOBBI OIBITHO- | YMeHHE 0OBACHATH 1.Pa3Butne K.YYI. Peaktussl n
AKCIEPUMEHTATbHON U | 3aKOHOMEPHOCTU BHyTpeHHel nozunnn 1. YmMenue: XMMHUYECKOE
HpoeKTHOﬁgHeﬂTeHLHOCTH. HU3MEHEHUs CBOICTB IIKOJIbHUKA Ha * CTPOUTH MOHATHBIC JJIs obopynoBaHue

BEIIECTB , 3HAHUE YpOBHE mapTHepa
OCHOB MIOJIOKHUTEITBHOTO BBICKa3bIBaHHUS,
SKCHEPUMEHTAILHON OTHOIICHHMSA K IIKOJIE,  YYUTHIBAIOIINE, YTO
U IPOEKTHOMN MOHUMAaHHUS MapTHEP 3HACT U BUAUT,
JIeSITEIBHOCTH HE00X0AUMOCTH a 4TO HET;
y4eHus, * 33/1aBaTh BOIPOCHI;
BBIPA)KEHHOTO B * KOHTPOJINPOBATh
npeobIagaHuu JIefiCTBUS MapTHEpa.

y4eOHo-

LYY/




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

YwMmenue:

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

* OCYIIIECTBIIATH CHHTE3
Kak COCTaBJIEHHE LIEJIOTO
W3 YacTeH.

P.YV/].

YMenus:
1.0cymiecTBasTh
HWTOrOBBIN U IOIIArOBLII
KOHTPOJIb 110
pe3ybTary;

2. AeKBaTHO
BOCTIPHHAMATH OLIEHKY
YUUTENS,

3. Paznnuats ciocob u
pe3yJabpTaT AeCTBUA

61.

Br100p TeMbI IpoekTa.
[TnanupoBaHue ACSITENLHOCTH.

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

PaszBuBath
CIIOCOOHOCTH K
CaMOOIIEHKE Ha
OCHOBE KPHUTEPHUS
YCIENIHOCTH
yae0HOI
JIEATEILHOCTH

K.YYI.

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

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

P.YVY].

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

2. YMeHue mIaHupoBaTh




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

peanu3anuu.

62. | IlonrotoBka  mpoekra. COop | VYmenue 1.PasButne K.YV 1. PeakTuBbI 1
uHPOpPMALIUK TIO0 JAHHOH TEMe. | miaHupoBaTh BHyTpeHHel nosuuuu 1. YMeHue: XHMHYECKOE
MOl[eJII/IpOBaHI/Ie HpoeKTHOﬁ COOCTBEHHYIO ITKOJIbHUKA Ha * CTPOUTH NOHATHBIC I o0opynoBaHue
ACATCIIbHOCTH. SKCIICPUMEHTAJIbHYIO CaMOCTOSITCIILHOC napTHepa

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

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

IIpakTnyeckne padoTbl MO
TeMaM IPOEKTOB Yy4Yaluuxcs,
Th

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

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

1. ®opmupoBaTh
YMEHHE POBOJIUTh




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

P.YVYI.

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

2. YMeHHe IUTaHAPOBAaTh
CBOHU JEUCTBUA B
COOTBCTCTBHH C
TIOCTABJICHHOM

3aJa4eil 1 yCIOBUSIMH €e
peann3aIum.

64.

[ToaroroBka yueOHBIX TPOEKTOB
K 3aIiTe

Pa3BuBath
CIIOCOOHOCTH K
CaMOOIIEHKE Ha
OCHOBE KPUTEPHUS
YCIICIITHOCTH
y4eOHoit
TIeSITEILHOCTH

K.YYA.

1.YmMeHue
HCTIOJIB30BaTh PEUb IS
PETYISIIIHA CBOETO
JICHCTBHS;

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

P.YV].

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

‘YMeHue: oCyIecTBIATh




CpaBHEHHUE U
KJaccudukarmio,
BBIOMpAst KPUTEPUH AT
YKa3aHHBIX JJOTHYECKUX
ornepanuii;

CTPOHTH JIOTHYECKOE
paccyxaeHue

65.

[Ipomexyrounas arrecrarus.
3anura npoeKTOB

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

‘YMeHune O1leHUTh
CBOM y4ucOHBIC
JIOCTHOKEHUS

K.YVYI.

1.Ymenue
HCTIOB30BaTh PEUb IS
PETyJISAIUH CBOCTO
JIEHCTBHUS;

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

P.YY.

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

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

CTPOHUTH JIOTHUYECKOE
paccyxaeHue

66.

[ToaroroBka k [ UA: pemienne
MIPAaKTUKO OPUEHTUPOBAHHBIX
3aJaHui

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

‘YMeHue OLeHUTh
CBOHM y4ucOHBIC
JTIOCTHKECHUS

K.YVY/.

VYmenne
CaMOCTOSITEIHHO
OpPraHU30BHIBATH
yaeOHOEe IeHCTBHE.
ILYVY/.

VYmenne
peoOpa3oBHIBATH

PeakTuBbI 1
XUMHYECKOE
00opyIoBaHue




HH(OPMAIIHIO u3
OJIHOTO BHJA B IPYTOM.
P.YY.

YMeHue cocTaBisATh
IJIaH PeIIeHus

poOIIeMBI
67. | llonroroBka k ' MA: peuienue YMeHue OBIaeHUS YMeHHE OLICHUTD K.YY/I. PeakTuBbI U
MPAKTUKO OPUEHTUPOBAHHBIX HaBBIKAMU KOHTPOJS | CBOU y4eOHbIe VMenue XHMHYECKOE
3aJIaHAI U OLICHKHU CBOEH JOCTHKEHUS CaMOCTOATENBHO o6opynoBaHue
JIEATENBHOCTH, OPraHHU30BBIBATD
yYMEHHE NPEABUIETh y4eOHOe JeHCTBHE.
BO3MOJKHBIC ILYVY .
HOCJIENCTBHS CBOMX VMmenue
JIeHCTBUI peoOpa3oBIBATH
HHPOPMALIUIO u3
OJIHOTO BHIA B IPYIOM.
P.YV/I.
YMeHue cocTaBisATh
IUIaH PELIECHNS
IpoOIeMBI
68. | O00OOIIEHHE, CCTEMATH3alMsI U | 1.3akperuieHue 1. YMeHne K.YY]. Pa6ora ¢
KOPPEKUUs 3HAHUM YUaIllUXCS 34 | 3HAHWH M pACYETHBIX | OPHCHTUPOBATHCS HA Y MEHHE TeCTaMH
KypcC «DKCIIepUMEHTaJIbHAs HABBIKOB y4-Csl. HOHUMAHHE IPUYHH CaMOCTOATENBHO (uHOMBH
XUMHA-9», 9 Ki1acc. 2. YMeHue pemaTh ycrexa B y4eOHo OPraHH30BLIBATH yasbHble
TecTOBBIN KOHTPOJIb. TUIIOBBIE IPHMEPBI TIeATETBHOCTH y4ebHOe 3a/1aHNA)
KOHTPOJILHOM paBoTHlL. B3aMMOJICHCTBHE B
rpyIie
LYY/
Ymenue:

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

* OCYIIECTBIISATH CHHTE3
KaK COCTaBJIEHHE LIEJIOTO
W3 YacTeH.

P.YV/].

VYMmeHus:
1.0OcymiecTBasATh
HMTOTOBBIN U ITOMIArOBBIA
KOHTPOJIb 110
pe3yJbTary;

2. AJleKBaTHO
BOCIIPHHHUMATH OLICHKY
YUHUTETIS;

3. Paznnuats ciocob u
pe3yabTaT AeCTBUA




