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PABOYAS ITPOI'PAMMA

BHEYPOUYHOI JAeSITeJIbHOCTH « IKCIIEPUMEHTAIBLHAS XUMHUA-9))
1J151 9 KJIACCOB € MCIOJIb30BaHHEM 000pya0oBaHus HeHTpa « Touka pocTay»

Ha 6a3ze mentpa «Touka pocra» obOecrmeunBacTCs pean3alus 00pa3oBaTEIBHBIX IPOTPaMM €CTECTBEHHO-
HAyYHOM W TEXHOJOTMYECKON HANMpaBICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C TpeOOBaHUSIMU
3aKOHOJIaTEIILCTBA B c(hepe 0Opa3oBaHus U ¢ YIETOM peKoMeHaanui deaepaqbHOro ornepaTopa ydeOHOro mpeamera
«XUMHUIY.

Pabouasi nporpaMma cocTaBJieHa HA OCHOBE CJIEIYIOIIUX TOKYMEHTOB:

o OyHIAMEHTANBHOTO sApa COJACpXKaHUS oOmero oOpa3oBaHMS U B COOTBETCTBHH C
['ocynapcTBeHHBIM CcTaHIApPTOM 00111er0 0Opa3oBaHus (Ipuka3 MuHUCTEpCTBa 00pa3oBaHus U
Hayku Poccuiickoit @enepanuu ot 17.12.2010 r. Ne 1897).

e PaGouux nporpamm. Ilpenmernas nuHus yueOHukoB [.E.Pymasutuca, ®.I'.®enpamana. 8-9
KJIACChI: TocoOue aJisi yuuTene oo6imeoopasoBaTenbubix opranuzanuii /H.H. 'apa. — 2 usn.,
norn. — Mockga: [Ipocsemienue, 2013 r.

o ®denepanbHbiii 3akoH «O0 o6pa3zoBanuu B Poccuiickoit denepanum» Ne273-D3 ot 29 nexabps
2012.

e [lpuMepHOil mporpamMmbl OCHOBHOTO OOHIEro oOpa3oBaHuA MO XUMUU s 8-9 Kiaccos,
JTONYIICHHAs JlenaptramMeHTOM 00pa3oBaTEIbHBIX MPOTrpaMM U  CTaHIAApTOB  OOIIETO
obpazoanust MO P®.

o @enepalibHOTO NEPEYHs Y4YEOHUKOB, PEKOMEHJOBAHHOIO (IOMYIIEHHOro) MUHHCTEPCTBOM
oOpazoBanusi W Hayku P@® K UCHOJB30BaHUIO B 00pa30BaTEIbHOM MpOLECCE B
o0mreo0pa3oBaTenbHbIX yupexaeHusx Ha 2021-2022 y4ueOHblii ro.

e TpeOoBaHMii K pe3yJabTaTaM OCHOBHOIO 0OIIEro oOpa3oBaHUs, NPEJICTABICHHBIX B
dbenepaaTbHOM TOCYIAPCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe OOIIero oO0pa3oBaHHMS BTOPOTO
NMOKOJICHHs. B Hel Takke y4YUTBIBAIOTCS HMAEH Pa3BUTHUS W (POPMHUPOBAHUS YHHBEPCAIbHBIX
y4eOHBIX JIEUCTBUM IS OCHOBHOTO 00111eT0 00pa3oBaHusl.

e Meroauueckux peKOMEHIalud MHUHHUCTEpCTBa IpocBenieHus Poccuiickoin depepauun 1mo
«Peanmzanuu  00pa3oBaTENbHBIX MPOrPAMM  E€CTECTBEHHOHAYYHOM M  TEXHOJOTMYECKOU
HaIlpaBJIeHHOCTEM MO XHUMHHM C HCHOJb30BaHWEM oOopyaoBaHusi LeHTpa «Touka
pocTa»(yTBEpKICHBI pacropsikeHneM MuHucrepcTBa npocenieHus: Poccuiickoit deneparuu
ot 12 staBapst 2021 r.Ne P-6).

YueOHO-MeTOANYECKOE 00ecTieueHre Kypca XUMHM OCHOBHOM 00111e00pa3oBaTe/IbHOM
HIKOJIbI
1. Pymutuc I'. E. Xumus. 9 ximace. ®I'OC: yued. ana obmeodpazoBat. yupexaenuit / I'. E.
Pynzutuc, @. I'. ®enpaman. — M.: IIpocsenienue, 2019.
2. Xumusi: 9 KII.: SJIEKTPOHHOE TIPUIIOKCHHE K YYCOHUKY.
3. 'apa H. H. Xumus. Pa6ouue mporpammel. [Ipeamernas nuaust yue6nukos . E. Pymsutuca,
®. I'. ®enpamana. 8—9 knaccel / H. H. I'apa. — M.: [IpocBemnienue.
4. T'abpyceBaH. . Xumus: pabouas terpaan: 9 k. / H. U. I'abpyceBa. — M.: [IpocBelenue.



5. 'apa H. H. Xumus: 3agaunnk ¢ «momomuukom»: 8—9 k. / H. H. I'apa, H. 1. T'abpyceBa. —
M.: [Ipocsemienue.

6. Pagenikuit A. M. Xumus: nunaktudeckuii matepuan: 8—9 kiu. / A. M. Panmeuxuit. — M.:
[Ipoceemienue.

7. 'apa H. H. Xumus. Ypoku: 9 xi. / H. H. T'apa. — M.: IIpocBenienue.

8. boposckux T.A. Tectsl mo xumun. A3oT u docdop. Yriaepoa u KpeMHuid. MeTaibl.9 kiacc:
k yueOnuky I'. E. Pymsurtuca, @. I'. ®enpamana «Xumus. 9 kmacey. @I'OC (k HOBOMY
yueOHuKy) — M.: M3natensctBO «OKk3amen», 2017. — 111c. (Cepust «YueOHO-METOUUYECKUI
KOMILJICKT).

9. bopoBckux T.A. Tectsl mo xumun. Krnaccupukanus XUMHUECKHX peakIHid. XUMUYECKHE
peaknuu B BOAHBIX pacTtBopax. I'amorensl. Kuciopom u cepa. 9 xmacc: k yuebnmky I'. E.
Pymsutuca, ®@. I'. ®enpamana «Xumus. 9 knace». ®I'OC (k HOBOoMy yueOHHMKY) — M.:
N3narensctBO «OK3amen», 2017. — 109 c. (Cepust «Y4eOHO-METOAMUECKUI KOMIUIEKT).

10. [Tepeuensp nudpoBsIx HHPOPMAIIMOHHBIX pecypcoB MHTepHEeTA:

IlepeyeHb JOCTYNHBIX HMCTOYHUKOB HHGOPMALH
B pa3znene npencTaBieH ClIMCOK KHUT U CCBUIOK Ha CalThl, B KOTOPBIX 0oJjiee oApoOHO OCBELIEHBI
pa3IMyYHbIC aCMIEKTHI pacCMaTPUBAEMbIX BOIPOCOB. VX MOXKHO PEKOMEHI0BaTh KaK YUUTEINI0, TaK U 00y4aeMbIM,

IIPOSIBUBILKM HHTEPEC K U3Y4aeMOil TeMe.

1. Bacunses B.I1., Mopo3zosa P.I1., Kouepruna JI. A.IlpakTukyMm no aHanuTHYECKON XUMuUU: Yuel. mocodue amns

By30B.— M.: Xumus, 2000.— 328 c.

2. TI'pocce 3., Baiicmantens X. Xumus uig 110003HaTeaIbHbIX. OCHOBBI XUMHUH U 3aHUMATEIbHBIC
onbITel.I'JIP.1974.11ep.c nem.— JI.: Xumus, 1979.— 392 c.

3. Heprronsi B. ®.Mup Bogsr.— JI.: Henpa, 1979.— 254 c.

4. XKwunun . M. O6mas xumus. [lpaktukym L-mukpo. PykoBoactso s crynentoB.— M.: MY, 2006.— 322c.

5. Hcnonb3oBanue nudpoBsIx JlabopaTopuil nmpu o0ydeHnn xuMuu B cpeaneit mkone/ becnanos I1. U.J{opodees
M.B., Kunun .M., 3umuna A.U., OpxekoBckuii [I.A.— M.: BUHOM. Jlabopatopus 3Hanuii, 2014.— 229 c.

6. Kpucramisl. Kpucrannoruaparsl: Meroauueckue ykasaHus K 1abopaTopHbsiM padbotam. Mudraxosa H.I11.,
IlerpoBa T.H., Paxmarynnuna 1. ®.— Kazanb: Ka3an. roc. texnon.yu-t., 2006.— 24 c.

7. Jleencon N.A.100 BompocoB 1 OTBETOB 10 XUMUU: Matepuainsl AJs MKOJIbHBIX pedepaToB, hakyIbTaTUBHBIX
3aHATUN U ceMUHapoB: YueOHoe nocooue.— M.: «M3natenbctBo ACT»: «M3naTensctBO AcTpensby, 2002.—
347 c.

8. Jleencon U. A. Xumnueckue peakmnun: TernoBoi 3 dekt, paBHoBecue, ckopocts.— M.: OO0 «M3naTenbeTBo

Actpens, 2002.— 192 c.

9. Jlypee IO. YO. CipaBounuk no ananutudeckoit xumun.— M.: Xumust, 1971.— C.71—89.

10. Hazaposa T.C., I'pabeukuii A.A., JlaBpoBa B. H. Xumnueckuii sxcepumenT B mkosne.— M.: [Ipocsenienue,

1987.—240 c.

11. Heopranunueckas xumusi: B 3 1./ Ilog pen. YO. JI. Tperbsakosa.T.1: ®u3nKo-XUMHUECKHUE OCHOBBI
HEOpPraHMYEeCKON XUMHUU: YUeOHUK 1)1 cTy[. Bbicul. yuel. 3aBeaeHunit/M. E. Tamm, FO. J. TpetbsikoB.— M.:
N3parenbckuit nentp «Akagemusi», 2004.—240 c.

12. TlerpsHoB M. B. CaMoe HeoOBIKHOBEHHOE BemecTBO B Mupe.— M.: [legaroruka, 1976.— 96 c.

13. Crpensaukona JI. H. U3 uero Bcé cnenano? Pacckassl o BemectBe.— M.: Syza-pecc.2011.— 208 c.

14. CycnennuxoBa B.M, Kucenesa E. K. PykoBo/1cTBO 110 IpUTrOTOBIEHHUIO TUTPOBAHHBIX pacTBOpoB.— JI.: Xumus,

1967.— 139 c.

15. dapaneit M. HUctopus ceeun: [lep.c anrin./Ilox pen.b. B. HoBoxxunosa.— M.: Hayka. ['maBHas penakius
¢busnko-MaTemMaTrueckoi mureparypsl, 1980.— 128 c., un.— (bubnmoreuka «KBaHT»)

16. Xomuenko I'.I1., CeBacthsiHoBa K. 1. OKHCINTETBEHO-BOCCTAHOBUTEINIbHBIE peakinn.— M.: [IpocBerienne,

1989.— 141 c.

17. Dummknonenus mis aerein. T.17. Xumus / I'nas.pen.B. A.Bonoaun, Ben.Hayu.pen.U.Jleencon.— M.: ABanra +,

2003.— 640 c.

18. DprumolJl.Boaa: kHUTa 0 caMoM BayKHOM BerecTBe B mupe: mep.c pua.—M.: Kommnac I'na, 2019.— 153 c.



19. YeptkoB U.H., XKyxos [1. H. Xumuueckuii sKkCriepuMeHT ¢ MaJIbIMU KOJTMYECTBAMU PEaKTHBOB. M.
[Ipocsemenue, 1989.— 191 c.

20. Caiitr MI'Y. [Iporpamma Kypca XUMHUH 715 ydamuxcst 8—9 xiaccoB 0011e00pa3oBaTeTbHOM ITKOJIEL.
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

21. Caiit ®UIIN. OTKpHITHIN OaHK 3aJaHUN 4151 POPMUPOBAHUS €CTECTBEHHO-HAYYHON TPAMOTHOCTH.
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

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

23. Caiit ®enepanbHblii HEHTP HHOOPMAIIIOHHO-00Pa30BaTEIbHBIX PECYPCOB.

http://fcior.edu.ru/

Oobecneyenne yyammxcsi:

1. Pyosumuc I''E. , @envoman @.I". Xumus. 9 kinacc. ®I'OC: yueOHUK 115
o01eo6pa3oBareNbHBIX yupexaeHuit -M.; [Ipocsemnienue, 2017-2019 rr.

2. T'apa H.H. Xumusi: 3agauauk ¢ «momoriHukom»: 8-9 kiaccel / H.H. I'apa. — M.
[Ipoceenienue.

3. bubnnoTeka HaydyHO- OMYJISAPHBIX U3JIAHUH JJIS IMOJTYyYCHUS JOMOJHUTEIIbHOU HH(pOpMAITUn
10 TIpeAMETY (B KaOMHETEe XUMHH U B IIIKOJILHON OMOIHOTEKE).

4. DneKTpOHHBIE 00Pa30BATEIBHBIC PECYPCHI.

[IpodunbHbi KOMIUIEKT 000pyAoBaHuUs LeHTpa « Touka poctay obecneunBaeT 3(hPEeKTUBHOE
JTOCTUKEHUE O00pa30BaTENIbHBIX PE3YJIbTAaTOB OOYYAIOMIUMHCS [0 MporpaMmaM €CTECTBEHHO-
Hay4YHOU HampaBJICHHOCTH, BO3MOXKHOCTb YIiyOJIEHHOTO M3Y4YEHHUs OTACIBHBIX MPEAMETOB, B TOM
yucie 1 GopMUpOBaHUS U300PETATEIHLCKOTO, KPEATUBHOTO, KPUTUUYECKOTO MBIILICHUSI, Pa3BUTHS
(GYyHKIMOHATBFHOM TPaMOTHOCTH Yy OOYYalolUMXCsi, B TOM YHCJIE €CTECTBEHHO-HAy4YHOW U
MaTEMATUYECKOM.

OKCIEpUMEHT SIBISCTCSI MCTOYHMKOM 3HAHUM W KPUTEPUEM HMX HCTUHHOCTH B HayKe.
KoHueniusi coBpeMeHHOro 00pa3oBaHusl MOAPA3yMEBAET, UTO B yUeOHOM KCIIEPUMEHTE BEAYIIYIO
POJIb JOJKEH 3aHATh CAMOCTOSITEIbHBIA UCCIEA0BATENBCKUN YUEHUUECKUM IKCTIEPUMEHT.

CoBpeMeHHbIE PKCIEPUMEHTAIBHBIC UCCIICIOBAHUS 10 XMUMHUH YXE TPYAHO MPEACTaBUTH 0e3
WCIOJB30BaHUS HE TOJBKO aHAJOTOBBIX, HO W IU(PPOBBIX HU3MEPUTENIBHBIX TpuOOpPoB. B
®denepansHoM ['ocynapctBenHom ObpazoBarensHoM Cranpaprte (PI'OC) npornucano, 4TO OJHUM U3
YHUBEPCAIbHBIX YUEOHBIX AEHCTBUM, MPUOOPETAEMBIX YUAIIUMHUCS, JOJKHO CTaTh YMEHUE
«TPOBEACHUSL OIBITOB, MPOCTHIX JKCIEPUMEHTAIBHBIX MCCIEIOBaHUN, MPSAMBIX U KOCBEHHBIX
M3MEPEHUN C UCTIOb30BAaHUEM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIIHHBIX TPUOOPOBY.

VY4eOHbIll AKCIEPUMEHT IO XUMUM, MPOBOJIMMBIA HAa TPAJAUIIMOHHOM OOOpYyIOBaHUU, Oe€3
npuUMeHeHUs TUGPOBBIX JTA00PATOPHl, HE MOKET MO3BOJIUTH B TIOJHON Mepe PEIIUTh BCE 3a/1auu B
COBPEMEHHOM IIKOJIE. DTO CBS3aHO C PSAIOM MPUUUH:

* TPAJUIMOHHOE IIKOJIHHOE 000pYI0BaHKE U3-3a OTPAHUYCHUSI TEXHUUYECKUX BO3MOXKHOCTEN HE

MO3BOJISIET IPOBOJIUTh MHOTHE KOJIMUECTBEHHBIE UCCIIEAOBAHNUS,

* JUIMTEIBHOCTh TMPOBEACHUS XHUMHYECKUX MCCIEAOBAaHUM HE BCErJa corjacyercs ¢

JUTUTEIILHOCTBIO YICOHBIX 3aHSATHH;

* BO3MOKHOCTH MPOBEJCHUS MHOTHX HCCIICIOBAaHUN OTpaHUYMBACTCS TPEOOBAHUSIMU TEXHUKHU

0€30IacHOCTH U JIp.

[udporas nadopaTopusi MOJTHOCTHIO MEHSET METOAUKY M COJACpP)KAHUE SKCIEPUMEHTAbHOU
NEATEeIbHOCTU U pelllaeT BhIlIenepeurciieHHble mpoosieMsl. [IIupokuit CriekTp AaT4uKOB MO3BOJISIET
y4almMcs 3HaKOMUTBCS € MMapaMeTpaMy XUMHYECKOT0 IKCIIEPUMEHTA HE TOJIBKO Ha KaY€CTBEHHOM,



HO W Ha KoJudecTBeHHOM YypoBHe. lludpoBas mabGopaTopusi TO3BOJISIET BECTH JIMTEIbHBIN
HKCIIEPUMEHT J]a)Ke€ B OTCYTCTBUE IKCIIEPUMEHTATOPA, @ YaCTOTA UX U3MEPECHHIMA
HEMO/IBJIACTHA YEJIOBEUECKOMY BOCIPUSITHIO.

B nponecce dopmupoBaHus 3KCIIEPUMEHTANIbHBIX YMEHUH yYE€HUK OOydaeTcsl Mpe/CTaBIsATh
uH(popMaIio 00 uccaeOBaHUM B YETHIPEX BUJIAX:

* B BepOaJbHOM: OMKCHIBATH IKCIIEPUMEHT, CO37]aBaTh CIIOBECHYIO MOJENb IKCIIEPUMEHTA,

(UKCUpOBATh BHUMAaHUE HA U3MEPSEMbIX BEIMUYMHAX, TEPMUHOJIOTHH;

* B TaOJIMYHOM: 3aIOJIHATH TAOJIUIIBI IaHHBIX, JISKALIUX B OCHOBE MOCTpOEHUs TpadukoB (Ipu

ATOM Y y4alIuXcsl BO3HUKAET MEPBUYHOE MPECTABICHUE O MACIITa0aX BEJIMYUH);

* B TpaymuecKoM: CTPOUTH TpadUKH 10 TAOIMIHBIM JAHHBIM, YTO TaéT BO3MOKHOCTh TIEpexoaa

K BBIIBM)KCHHUIO THUIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXKIy BETWYMHAMHU (IIPH ATOM yUUTEIh

MMOKa3bIBACT MPEUMYIIECTBO B BU3YAIH3AIIMN 3aBUCUMOCTEH MEXIy BEIMUNHAMH, HATJISIAHOCTD

Y1 MHOTOMEPHOCTb);

* B BHJC MaTEMaTWYECKUX YpaBHEHWH: [1aBaTh MaTEMaTUYECKOE OIMMCAHWE B3aWMOCBS3HU

BEJIMYMH, MaTEMaTHYECKOe 0000IICHHE.

[lepexon OT KaxkIOro 3Tama MpeAcTaBieHUsT WHGOpPMAIMU 3aHUMAET JOBOJILHO OOJBIION
MIPOMEKYTOK BpeMeHu. B 7—8 kiaccax 3TOT mpoliecc He0oOX0AuM, HO B CTapIIMX KJIAcCax MOXKHO
ObLI0O OBl ATO BpeMs MOTPaTUTh Ha pelieHue Oosee BaKHBIX 3a7ad. B srom muiane uudposbie
1abopaToOpUr CYIIECTBEHHO AKOHOMST BpeMs. DTO BpeMsi MOKHO moTpaTuTh coriiacHo ®I'OC Ha
dbopMHUpOBaHUE HCCIEAOBATEIIBCKUX YMEHHUM YYalllUuXCs, KOTOPHIE BBIPAKAIOTCS B CIECAYIOIIUX
JNICUCTBUIX:

* OlpeJieNIeHUEe MPOOJIEMBI;

* TOCTAHOBKA MCCIICA0BATEIIBCKON 3a1a4H;

* IUTAaHWPOBAHUE PEIICHUS 3a1a4H;

* IOCTPOEHUE MOJICIIEH;

* BBIJIBIDKCHUE THUIIOTE3;

* SKCIIEpUMEHTAIbHAS IPOBEPKA THUIIOTE3;

* aHAJIW3 JIAHHBIX SKCTICPUMEHTOB MJIH HAOJIOICHHIA,

* popMyMpoOBaHUE BHIBOJIOB.



2. INTAHUPYEMBIE PE3YJbTATBI OCBOEHUS ITPOI'PAMMBI
BHEYPOYHOI JeSITEJbHOCTH « IKCIEPUMEHTAJIbHAS XUMUA-9»

IS 9 KJIaCCOB € UCIOJIb30BaHUEM 000pyaoBaHus HeHTpa «Touka pocray
C ONUCAHNEM YHUBEPCAJIbHBIX YUeOHBIX [1eiiCTBUI, JOCTUTaeMbIX 00y4al0IIMMUCS

JIuunocmmuuie pezyromamot

Obyuarowuiics ROIYYUM 803MOICHOCHb 0151 POPMUPOBAHU CLe0YIOWUX TudHOCMHbIX Y V]I
—  ompeJesieHHe MOTHUBALMKM U3Y4eHUs y4ueOHOro MaTepuaa;
—  OLEHMBAaHME YCBAaMBaeMOI'0 y4eOHOIro MaTepuasa, UCXO/s U3 COLUAIBHBIX U JIUYHOCTHBIX LIEHHOCTEH;
—  TOBBILIEHHUE CBOEr0 00Pa30BaTEIBLHOIO YPOBHS U YPOBHS TOTOBHOCTH K M3Y4YE€HHUIO OCHOBHBIX
UCTOPUYECKHUX COOBITHH, CBSI3aHHBIX C PA3BUTUEM XMMHHU U OOLIECTBA;
—  3HaHWE IIPaBUJI [IOBEICHMS B YPE3BbIUANHBIX CUTYaLUAX;
—  OLEHHMBAHHE COIMAILHON 3HAUMMOCTH NMPO(ecCcHii, CBA3aHHBIX C XUMUEH;
—  BIJIAJICHUE MpaBWJIaMHU 0€30MacHOro 0OpaIeH s ¢ XUMUYECKUMH BEIIECTBAMU U 000PYIOBaHHEM,
IIPOSIBJIEHUE DKOJOTUYECKOU KYJBTYPBI.

Memanpeomemnute pe3ynsmanul
Pezynamusnvie
Obyuarowuiics NOIYYUM BO3MONCHOCTL 015 YOPMUPOBAHUSL CLedVIOWUX pe2yaamuenuix YV/I:

— [eJeroJiaraHue, BKIIOYas IIOCTAaHOBKY HOBBIX IleNieil, mpeoOpa3oBaHHME TPAKTHUYECKOW 3ajadd B
MO3HABATEIBHYIO, CAMOCTOSATEIbHBIM aHAJIN3 YCIOBHHA IOCTIDKEHHS IEIM Ha OCHOBE YU&€Ta BBIJIEICHHBIX
yUYHUTEJIEM OPUSHTUPOB JCUCTBHS B HOBOM YU€OHOM MaTepualie; MJIaHuPOBAHUE ITyTH JOCTHKCHUS 1IeJIeH;

— yCTaHaBJICHHUE IEJIEBBIX IPHOPUTETOB, BHIJCIICHIE ATbTEPHATUBHBIX CIIOCOOOB TIOCTHIKECHHUS LIS U BEIOOP
Hanbosee 3¢ hekTuBHOTO croco0a;

— yMEHHE CaMOCTOATEIIFHO KOHTPOJIMPOBATH CBOE BPEMsI U YIPABIIATH UM;

— yMEHHE NPUHUMAThH PEUICHUs B TPOOIEMHON CUTYAINH;

— TIIOCTaHOBKA y4eOHBIX 33a]a4, COCTABIICHHE TUIaHA U MTOCIIEI0BATEILHOCTH JCHCTBUH;

— opraHu3anys padovyero MecTa IpHu BBITOJHEHHH XUMUYECKOTO SKCIIEPUMEHTA;

— TPOTHO3MPOBAaHUE PEe3yIbTATOB 0OYUEHUS, OIICHUBAaHUE YCBOGHHOT'O MaTepHaia, OlleHKa Ka4eCTBA U YPOBHS
MOJTyYCHHBIX 3HAHHHA, KOPPEKIIUS TUIaHa U crioco0a EHCTBUS TP HEOOXOIUMOCTH.

lloznasamenvhule

Obyuarowuiics noay4um 603MOHNCHOCMb 01 PopMUPOBaHUs CledVIouux nosHasamenvvix YVJ/I:
—  TIOWCK W BBIJIeJIEHUE WH(OPMAIIHH;
—  aHaju3 YCJIOBHM M TpeOOBaHUM 3a/1a4uH, BEIOOP, COMOCTABJICHUE U 0OOCHOBAHHUE CIIOCO0a PEIICHUs 3aa4H;
—  BbIOOp Haunbosee 3(h(heKTUBHBIX CIIOCOOOB PELICHHUs 3a7]aul B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHIA;
—  BBLIBIKEHHME U 00OCHOBaHHUE TMIOTE3bI, BBIOOP criocoba e€ MpoBepKH;
—  caMOCTOATENbHOE CO3aHUE AITOPUTMA JIEATETLHOCTH MPH PELLICHUH MPOOIeM TBOPUECKOTO M TOMCKOBOTO
XapakTepa;
—  YMEHHs XapaKTepU30BaTh BEIIECTBA [0 COCTABY, CTPOCHHIO U CBOKWCTBAM;
—  ONKCHIBAaHHME CBOWCTB: TBEPBIX, )KUKUX, Ta3000pa3HBIX BEIIECTB, BBIIEICHNE HX CYIECTBEHHBIX
MIPHU3HAKOB;
—  M300pakeHue cocTaBa MPOCTEHIINX BELIECTB C MOMOLIbI0 XUMHUECKUX (POPMYI U CYLTHOCTH XUMHUECKUX
peakIuil C MOMOIIbI0 XUMUYECKUX YPABHEHU;
—  IpoBejieHHE HAaOI0IeHUM, ONMcaHne IPU3HAKOB M YCIOBUN TE€UCHHUSI XUMUYECKHX PEAKIIUH, BHIIOJHEHNE
XMMHUYECKOT0 3KCIIEPUMEHTA, BEIBOJIbI HA OCHOBE aHAIN3a HAOIIOACHNUHN 3a SKCIIEPUMEHTOM, pellIeHue 3a/1a4,
MOJTyYeHNE XUMUIECKOH HH(POPMAINH U3 PA3TUIHBIX HCTOYHUKOB,
—  yYMEHHE OpPraHU30BBIBAaTh UCCIIEIOBAHUE C IIENBI0 IPOBEPKU TUIIOTES;
—  yYMEHHE JielaTh yMO3aKIIoueHUs (MHAYKTUBHOE U [0 aHAJIOTUH) U BBIBOJIBI,
—  yMEHHE 00BEKTHBHO OIIEHHBATh MH(OPMAIUIO O BEIIECTBAX U XMMUYECKHX Mpolieccax, KPUTHIECKU
OTHOCHUTHCS K TCEBJOHAYYHON HH(DOpMAITUH.




Kommynuxamuenie

Obyuarowuiics NOIYUUM 8O3MONCHOCT O/ POPMUPOBAHUS CE0VIOWUX KOMMYHUKamuenvix YV/I{

IIOJTHOE ¥ TOYHOE BBIPaKEHUE CBOMX MBICIIEH B COOTBETCTBUH C 3a/la4aMU M YCIOBUSAMU KOMMYHHMKAIIUH;
aJIeKBaTHOE UCIIOJIb30BAaHUE PEUEBBIX CPE/ICTB AJIS YUACTHUS B JUCKYCCUU U apIyMEHTALUU CBOEH MO3UIHH,
YMEHHE MPEICTaBIATh KOHKPETHOE COAEP KaHUE ¢ COOOLICHNEM ero B MUCbMEHHOMW U YCTHOH (popme,
OIlpeJIeJIeHUE CII0COO0B B3aUMOJIEHCTBUS, COTPYIHUUECTBO B IIOMCKE U cOOpe HHPOpMALINY;

OIpeJIeNIeHUE CII0COO0B B3aUMOJICHCTBUS, COTPYIHUYECTBO B TIOUCKE M cOOpe MHPOpMAILIUH, YIacTHE B
Jajore, INIAHUPOBAHKUE OOIINUX CITOCOO0B pabOTHI, MPOSBICHUE YBAKUTEIHLHOTO OTHOLICHHUS K APYTHM
YUaIIUMCs; ONTMCAHHUE COJEP KAHUS BBIIOJIHAEMbIX JEHCTBUH C LIEJIbI0 OPUEHTUPOBKU B IPEAMETHO-
IIPAKTUYECKON AESITEIbHOCTH; YMEHUSI YUUTHIBATh Pa3HbIE MHEHMSI U CTPEMUTHCS K KOOPAUHALIMY Pa3IMYHbIX
HO3ULMN B COTPYIHUYECTBE;

(dbopmMynHpoBaTh COOCTBEHHOE MHEHHE M MO3UIIHNIO, ApTYMEHTHPOBATH M KOOPAUHUPOBATH €€ C MO3UIHSIMU
napTHEPOB B COTPYJHHUYECTBE IIPU BBIPAOOTKE OOIIETO PEIICHHUSI B COBMECTHOM JCSITEIbHOCTH;
OCYILLECTBIISATh B3aUMHBII KOHTPOJIb U OKa3bIBaTh B COTPYIHUYECTBE HEOOXOJUMYIO B3aUMOIIOMOILIb;
IUTAHUPOBATh 001KE ClIOCOOBI PA0OTHI; OCYIIECTBISTh KOHTPOJIb, KOPPEKIHIO, OLICHKY JIeHCTBUI napTHEpa,
yMeTh yOeKIaTh;

HCII0JIb30BaTh a/IEKBAaTHBIE SI3bIKOBBIE CPEJICTBA JJI1 OTOOPAaKEHUSI CBOUX UYBCTB, MBICJIEH, MOTUBOB U
noTpeOHOCTEH; 0TOOpakaTh B peun (onucanue, 00bsICHEHNE) COIEPyKaHNE COBEPIIAEMBIX JICHCTBUH, KaK B
(dbopme rpoMKO¥ COLMAIN3UPOBAHHON peUH, TaK U B (hopMe BHYTPEHHEN peun;

pa3BUBaTh KOMMYHHKAaTUBHYIO KOMIIETEHIUIO, UCIIOJIb3YS CPEJCTBA YCTHOM U MUCbMEHHONW KOMMYHHUKAIUH
pu paboTe ¢ TEKCTaMU y4eOHMKA U IOTIOTHUTEIbHON JIUTEPaTypOi, ClIPaBOYHBIMU TaOIUIIAMU, IPOSBIATH
TOTOBHOCTb K YBaKCHUIO HHOM TOUYKH 3pEHUS PU 00CYKICHUU PE3YJIbTATOB BBIIOJIHEHHON pabOThI.

IIpeomemmnoie pezyiomamut
Obyuarowuiics Hayuumcs:

MIPUMEHSATHh OCHOBHBIC METO/IbI TO3HAHUS: HAOIIOACHUE, H3MEPEHHUE, DKCIIEPUMEHT;

OTHCHIBATh CBOWCTBA TBEPBIX, XKHUJKHUX, Ta3000pa3HbIX BEIIECTB, BbIAEIASI UX CYIIECTBEHHbIC TPU3HAKY;
pPacKpbIBaTh CMBICII 3aKOHA COXPAHEHHUS MACChI BELIECTB, aTOMHO-MOJIEKYISIPHOU TEOPUH;

pasnuyaTh XUMUYECKHE U (PU3UUECKUE SBIICHUS,

Ha3bIBaTh MPU3HAKU U YCJIOBHS MPOTEKAHMS XUMHUYECKUX PEaKIIHii;

coOiroaaTh npaBuiia 6€30MacHoOi paboThI MPU MPOBEAECHNUHN OTBITOB;

MOJI30BaThCA TAOOPATOPHBIM 000PY/IOBAHUEM U TTOCYI0H;

nmoyy4aTh, coOMpaTh Tra3000pa3HbIE BEHIECTBA M PACIO3HABaTh HX; XapaKTepu30BaTh (HU3MYECKHUE U
XUMUYECKHE CBOMCTBA OCHOBHBIX KJACCOB HEOPTaHMYECKUX COCIMHEHHM, TPOBOJIUTH  OIBITHI,
MOATBEPKIAIOIINE XUMUYECKUE CBOMCTBA U3YUYEHHBIX KJIACCOB HEOPraHUYECKUX BEUIECTB;

PacCKpBIBaTh CMBICI TIOHSITHS «PACcTBOP», BHIYUCIISITH MaCCOBYIO JOJIO0 PACTBOPEHHOIO BEIIECTBA B PACTBOPE,
TOTOBUTBH PACTBOPHI C ONPEACIEHHON MAaCCOBOM 10JI€M PACTBOPEHHOIO BEILIECTBA;

XapaKTEePU30BaTh 3aBUCHUMOCTh (DU3UYECKUX CBOWCTB BEIIECTB OT THUMA KPUCTALINYECKON PEHIETKH,
OTIPENIEIATh BUJl XUMHUYECKOM CBSI3M B HEOPTAaHUYECKUX COCTUHEHUSX;

pacKpbIBaTh OCHOBHBIE MOJIOKEHUS TEOPUU BJIEKTPOJIUTUYECKON JIHCCOLMALMU, COCTAaBJISATh YPaBHEHUS
ANEKTPOIUTUIECKON JUCCOIUAIIIH KUCIIOT, EI0Ye, COJIe U peakuii HOHHOTO OOMEeHa;

pacKpbIBaTh  CYIIHOCTh  OKHUCIUTEIHHO-BOCCTAHOBHUTEIBHBIX  PEAKIMM, OMpeNeNsiTb OKUCIUTEIh |
BOCCTAHOBHUTEJb, COCTABJIATh YPAaBHEHUS OKUCIUTEILHO-BOCCTAHOBUTEIHHBIX PEAKIIN;

Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CKOPOCTh XMMUUYECKOHN peaKkinu;

XapaKTEepPU30BaTh B3aUMOCBSI3b MEXI1Y COCTABOM, CTPOEHUEM U CBOMCTBAMU HEMETAILJIOB U METAILIIOB;
MIPOBOJIUTH OMBITHI MO MOTYYEHUIO U U3YUEHUIO XUMUYECKUX CBOMCTB PAa3IMUHbBIX BEIIECTB;

TPaMOTHO 0OpamaThCs C BEIIECTBAMHU B MIOBCETHEBHOM JKU3HM.

Obyuarouwguiica noayuum 603MOHCHOCHb HAYUUMBCA:



—  BBIJIBUTaTh U NIPOBEPATH IKCIEPUMEHTAIBHO THIIOTE3bl 0 XMMUUYECKHX CBOMCTBAX BEILIECTB HA OCHOBE UX
COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH BCTYNATh B XMMUYECKHUE PEAKIIUHU, O XapaKTepe U MPOYKTax
Pa3TUYHBIX XUMHUYECKHUX PEaKIIHii;

—  XapaKTepH30BaTh BELIECTBA [10 COCTABY, CTPOSHHUIO U CBOMCTBAM, yCTaHABINBATh IPUYMHHO-CJIEICTBEHHBIE
CBSI3M MEXIY JaHHBIMU XapaKTEPUCTUKAMU BELIECTBA,

—  COCTaBJISTh MOJIEKYJISIPHBIC U MOJIHbIE HOHHBIE YPABHEHMSI 110 COKPAILIEHHBIM HOHHBIM YPaBHEHUSM;

—  NPOTHO3MPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTENILHBIC HIIM BOCCTAHOBUTEIBHBIE CBOMCTBA C
y4€TOM CTEIEHEN OKHUCIEHUS 3JIEMEHTOB, BXOSIIUX B €M0 COCTaB;

—  BBIJIBUTaTh U MIPOBEPATH IKCIEPUMEHTAIBHO THIIOTE3bI O Pe3yNbTaTax BO3JACUCTBUS Pa3IMUHBIX (PaKTOPOB Ha
U3MEHEHHE CKOPOCTH XMMHUECKOHN peakilnu;

—  HCIOJB30BaTh NPUOOPETEHHBIE 3HAHUS JJIS1 SKOJOIMYECKH IPaMOTHOTO MOBEACHHS B OKPYKAIOIIEH Cpe/e;

—  HCIOJB30BaTh NPUOOPETEHHBIE KITIOUEBbIE KOMIIETCHIIMU TIPU BBIITOJHEHUN MPOEKTOB M PEIICHUH y4eOHO-
MCCJIEIOBATEIbCKUX 3aa4 110 U3YYEHUIO CBOICTB, CIIOCOO0B MOJIYYEHHUS U paclO3HABaHMsI BEILIECTB;

—  OOBEKTUBHO OLEHMBATh HHPOPMAIIMIO O BEIIECTBaX U XUMUYECKUX IMPOLIeccax;

—  O0CO3HaBaTh 3HAYEHHE TEOPETUUECKUX 3HAHUN 11O XUMHHU JUIs IPAKTUYECKON JESTEIbHOCTH YEII0OBEKA;
CO3/1aBaTh MOJICTIU M CXEMBbI I PelIeHUs] y4eOHbIX U MO3HABATENIbHBIX 33/]1a4; IOHUMATh HEOOXO0IUMOCTh

CO6J'IIOI[€HI/I5I npez[nncaHHﬁ, npeajiara€MbiX B MHCTPYKIUAX 1O UCITOJIB30BAHUIO JIEKAPCTB, CPCACTB OBITOBOM
XUMHUHU U Jp.

(I)OpMLI KOHTPOJIAA

Dopmuposanue HKT-komnemenmnocmu o0yuaroumuxcsa

VY4eHuk HayduTCs:

- UCNOJIb30BaTh pa3Hble IpUEMbl IOMCKAa HH(OpMAlMM Ha  [EPCOHAIBHOM KOMIIbIOTEpPE B 00pa30BaTEIbHOM
IIPOCTPAHCTBE C UCIOJIb30BaHUEM 000pYyAOBaHMs LIU(POBOH 1abopaTopuy;

- UCIIOJIb30BaTh PA3JIMYHbIE CIIOCOOBI XpaHEHUs M BU3yanu3aluu UHGOpPMaIUY, B TOM YHcie, B rpaduueckoil hopme

Dopmuposanue KOMNEMEHMHOCHMU 6 001ACM U ONbIMHO-IKCREPUMEHMAIbHOI U RPOEKMHOIL OeAme1bHOCHU

VueHHMK Hay4duTCsl IUIAHUPOBATh U BBHINOJHATH yueOHOE HCCIeOBaHHE U Y4eOHBIN MPOEKT, UCIOJb3ys 000pyIOoBaHHUE,
MOJIEJIN, METO/bI, IPHUEMBI, aIEKBaTHBIE UCCIIEYyEMOM TpodIieMe.

V4eHUK MOJY4YUT BO3MOXKHOCTh HAYUHTHCS CaMOCTOSITEIbHO 3aJyMbIBaTh, IIAHUPOBATh M BBIIOJHATH YyueOHOE
HCClIeIoBaHNe, YU€OHBIHN U COIMAIbHBIN MIPOEKT 110 €CTECTBEHHOHAYYHOI HAIIPaBIEHHOCTH.

Yuem pesynomamoe eneypounoii oeamenvnocmu

Dopmbl U nepuoOOUYHOCHb KOHMPOJIA

Bxoonou konmponis pOBOAMTCS B HaYajle yueOHOTO rofia /Ui IPOBEPKU HaYaIbHBIX 3HAHUH U YMEHHUN 00Yy4arOIiXcsl.
Texywuii KOHmMpOIb TPOBOAUTCS HA KaXKIOM 3aHATHH B (POPME METArorndeckoro HaOIItoICHHUSI.

Tecmosbiti KoHmpob OCYLIECTBIISETCS IO OKOHYAHUM W3YYEHUS KaXKI0ro pas3zena.

IIpomesicymounas ammecmayus TPOBOIUTCS B KOHIE y4eOHOTrO rofa B (opMe 3alluThl MPOEKTa, MO3BOJISET MPOBECTH
aHaJIU3 Pe3yIbTATUBHOCTH OCBOEHUS OOYYAIOIIMMHUCA OCHOB OIBITHO-3KCIIEPUMEHTAJIBHOW M MPOEKTHOW AEATEIbHOCTH
JTAHHOTO Kypca BHEYPOUHOU JEeSATEIbHOCTH « DKCIIEPUMEHTATbHASI XUMUS.

Kpumepuu oyenku pesynomamos 0c60enus npozpammol Kypca

PaboTta oOyuarommxcs OLIEHHBAeTCs IO TPEXYPOBHEBOM MIKasle, NMpeanojararolieil Hajaudue CIeIyIOUMX YpOBHEH
OCBOCHMS IIPOIPaMMHOI0 MaTepHraia: BEICOKUM, CPEIHNN, HA3KUN.

Boicokmii ypoBeHb: OO0ydaroluiics IE€MOHCTPUPYET BBICOKYIO OTBETCTBEHHOCTb M 3aUHTEPECOBAHHOCTb B
00pa30oBaTEeIbHON JAEATEIILHOCTH, MPOSBISET HMHULMATHUBY, HE IPOIYCKAET 3aHATHS 0€3 YBaKUTEIbHOM HPUYMHBL,
JE€MOHCTPHUPYET BBICOKUM YpPOBEHb 3HAHUN U KOMIIETEHLIMH, BJIaJIe€T HAa BBICOKOM TBOPYECKOM YPOBHE NPUOOPETEHHBIMU
B XOJI€ U3YYECHHMs IPOTPAMMBbI YMEHUSIMH U HAaBbIKAMU;

Cpennuii ypoBeHb: 00ydarolMiics JEMOHCTPUPYET OTBETCTBEHHOCTb U 3aMHTEPECOBAHHOCTb B 00pa30BaTEIbHOU
JeSITeTbHOCTH, MPOSBISAET XOPOIIMK YpOBEHb 3HAHMNW M KOMIICTCHIMH; WHHUIMATHBBI HE MPOSBISIET, HO CIOCOOEH
MOJJEPKUBATh MHHUIIMATOpPA B MPEAIaraéMoM I0JI€ JESTEIBHOCTH, B JOCTATOYHOW CTENEHM BIAJEET IMOJy4aeMbIMH B
XOJI€ U3yUYEHHMSI IPOTPAMMBI YMEHUSIMU U HaBBIKaMU;



Huskuii ypoBeHb: oOOydJaromuiics JEeMOHCTPHUPYET HEIOCTAaTOYHYI0 OTBETCTBEHHOCTh W 3aHHTEPECOBAaHHOCTH B
00pa30BaTEeIbHON NIESITENFHOCTH, TOCENIAeT 3aHATHUS OT CIIydas K CIIy4aro, IIOKa3bIBaeT YIOBIECTBOPUTEIBHBINA YPOBEHB
3HAHUI U KOMIIETCHIIUH, B IIEJIOM CJIa00 BJIAJICET MOJyYaeMbIMH B X0/1€ U3y4YCHHUS IIPOTPaMMbl YMEHHUSIMU U HABBIKAMH.
®opMbl pe3yJIbTATOB 0CBOEHHS MPOrpaMMbl BHEYPOUHOH 1eSITEJIbHOCTH:
1. OtMeTKa ypOBHS AOCTHKEHHI 00YYaIOIIETOCS B JIUCTE NMEAArOTMYECKOT0 HAOIIOICHHUS;
2. 3anucu B KypHaJie Y4€Ta O pe3yJIbTaTUBHOCTH y4acTHs 00YYarOIIUXCsl B MEPOTIPUATHIX Pa3HOTO BUA U YPOBHS
(mummom, rpaMoTa, 01aroAapHOCTh, APYroe);
3. 3anmcu B )xypHaie yuéra 00 y4acTHU B BBIC3JHBIX MEPOTIPHSATHUSIX.
Ounenka TecTOBBIX padoT.
Tectbl, cocToAIME U3 MSATH BOMPOCOB MOXKHO HCIIOJIb30BaTh MOCIE U3YUCHHS KaXJI0TO MaTtepuana (ypoka).
Tect u3 10—15 BompocoB ucnoib3yeTcs Ajs nepuoandeckoro KoHTposs. Tect uz 20—30 BompocoB HEOOXOAMMO
UCIIOJIb30BAaTh JJI UTOTOBOT'O KOHTPOJIS.
[Ipu olleHMBaHWHU UCIIONB3YETCS CIIEAYIOLIAs IIKaja: AJi TECTa U3 MSATH BOIIPOCOB
* HET OIIUOOK — OIIEHKA «5»;
* 0/1HA OIIMOKA - OLIEHKA «4»;
* IB€ OLIUOKU — OLIEHKA «3»;
* TPU OIIMOKH — OLIEHKA 2.
Jns Tecra u3 30 BOonpocoB:
* 25—30 npaBUIILHBIX OTBETOB — OIIEHKA «5»;
* 19—24 npaBWIbHBIX OTBETOB — OLICHKA «4;
* 13— 18 npaBUIIbHBIX OTBETOB — OIIEHKA «3»;
* MEHbIIE 12 NpaBUIbHBIX OTBETOB — OLICHKA «2».
Ouenka pedepara.
Pedepart onenuBaeTcs 1mo clieayromuM KpUTepUsM:
* coO0IeHNe TpeOOBaHUH K €ro 0(OPMIICHHUIO;
* HEOOXOIMMOCTh U JOCTATOYHOCTD IS PACKPBITUSI TEMbI IPUBEIEHHOM B TeKcTe pedepaTa nunpopmanuu;
* yMeHHE 00yyaromerocsi CBO00AHO U3JIaraTb OCHOBHBIC UJIEH, OTPAXKEHHBIE B pedepare;
* CHOCOOHOCTH O0Oy4arolierocs IMOHSATh CYTh 33aJaBa€MbIX YJICHAMU AaTTECTAIlMOHHOW KOMHCCHUU BOIIPOCOB U
chopMyIUPOBATH TOUYHBIC OTBETHI HA HHX.
OueHka npoekra.
[IpoexT olleHHBAETCS MO CAEAYIOIIMM KPUTEPUSIM:
* coOmroIcHNE TPeOOBaHUM K €ro 0POpPMIICHHIO;
* HEOOXOJIMMOCTh U JOCTATOYHOCTD ISl PACKPBITHS TEMbI IPUBEACHHOM B TEKCTE MpOeKTa HHGOPMAIIHH;
* yMeHHE 00yJaromierocss CBOOOTHO U3NlaraTb OCHOBHBIE UJIEH, OTPAKEHHBIE B IPOEKTE;
* CIOCOOHOCTh OOYYaIOWIETOCsl TMOHATH CYTh 3a/1aBa€MbIX UJIE€HAMU AaTTECTAI[MOHHOW KOMHCCHU BOIPOCOB H
chopMyIUpOBaTh TOUHBIE OTBETHI HA HUX.

Temamuka uccneoosamenbckux u npoeKmelxpa60m C UcnoJjib3oeanuem 060py006auuﬂ uenmpa «Touka
pocmay):

M3y4eHne menouHOCTH pa3IudHbIX COPTOB MbUIA U MOIOILUX CPEACTB.

HNunukaTopHbIe CBOMCTBA pa3IMUHBIX PACTEHUN U 1IBETOB (C onpeneneHuemM pH pacTBopos).
Omnpenenenue kayecTBa xjae00NneKapHOH MyKH U Xjeoa.

Omnpenenenne kKauecTBa KUCIOMOJIOUHBIX TPOYKTOB.

Omnpenenenue 3aBUCUMOCTH U3MEHEHUS pH 1IEIBHOTO ¥ MacTEpU30BaHHOIO MOJIOKA OT CPOKOB XPaHEHHUS.
N3yuenne 3¢ (HheKTUBHOCTH pa3INYHBIX COJIEBBIX IPEJIOK.

KoHcTpynpoBaHue «XMMHUYECKUX I'PEIOK», OCHOBAHHBIX HA XMMUYECKHX PEaKIUsX.

CuHTe3 «MalaxuTa» B pa3InYHbIX YCIOBUSX.

N3ydyenne Koppo3uu xkeie3a B pa3IMUHbIX YCIOBHIX.

0. BimsiHUE cBeTa M KUCIOPO/Ia Ha CKOPOCTH PA3JIOKEHUS paCTBOPa MOIH/IA KA.

11. Ompenenenune kauecTBa BOAOIPOBOTHON BOJIBI.

12. Xéctrocth Boabl. CITOCOOBI OTpeIelIeHHUs KECTKOCTH BOJIBI.

13. bymaxmnas xpomartorpadus. Xpomarorpahuieckoe pa3eieHIe BeIIecTB.

14. XpycranbHoe cTeks10. MOXHO JIM UCIIOJIb30BATh I XpPaHEHUs MUK ?

RO ~NoOT~WNE






Il. COAEPKAHUE YYEFHOI'O KYPCA

XHUMMUS 9 knacc 6a30Bblii ypoBeHb (70 4acoB, Mo NJIaHUPOBAHHIO — 68 )
BBenenne B Kype «IKcnepuMeHTAIbHAS XUMHUSA-9» (2 1)
Beoonwiit uncmpyxmaoic no Th. XviMus — HayKa 3KCIIEpUMEHTaIbLHAS.
Hemoncmpayuonnstii Ixcnepumenm Ne 1. O3naxkomaenue ¢ 1adopamopHvim 060pyoosanuem; npuémol
0e3onacnoii pabomel ¢ HUM.
BxonHoe TecTupoBaHue O TEOPETUUECKUM U MPAKTHUECKUM 3HAHUSM 3a § Kiacc

Pa3nes 1. MHoroo6pasue XuMH4YeCKMX peakuuii B IKCIlepMMeHTAIbHON xumuu (154)
Tema 1. Xumnueckue peakuuu (6 4)

Ilpakmuueckaa paooma Ne 1 «llpasuna mexnuku o6Oe3onacnocmu npu padome ¢ AAGOPAMOPHHIM
obopyooeanuem. Ilpasuna nonv3o06anus HazpeeamenbHbIMU YCHMPOICHIBAMU)

OBP B 3KkcriepMMEHTAIBHON XUMUHU

Jlabopamopmuwiit onvim Ne | «I3ydeHue peakiuy B3auMOJICHCTBUS CyJIb(puTa HATPUSI C IEPOKCHUIOM BOJIOPOIaY
TemmoBoii a3 ekt xumudeckux peakiuii. [loasTHEe 00 9K30- U YIHIOTEPMUIECKUX PEAKITUIX.

Jlemoncmpayuonnsiii onvim Ne 2IIpumepsl 3K30- U IHIOTEPMUUYECKUX PEAKIUMN.

Jemoncmpayuonnwiii onvim Ne 3 «TernoBoii 3¢ (heKkT pacTBOPSHHSI BEIIECTB B BOJIC»

CKOpPOCTh XMMHUYECKUX PEAKIHI

Jlemoncmpayuonnwiii onvim Ne 4B3aumoneiicTBue LIMHKA € COJSHOW M YKCYCHOM KucioTamu. B3ammonelicTBue
IpaHyJIMPOBAHHOTO IIMHKA W IIMHKOBOM MBLIM C COJISIHOM KucinoTod. B3aumoneiictBue okcuna meau(ll) c cepnoii
KHMCJIOTOM pa3HOM KOHLIEHTPALlMHA IIPU Pa3HBIX TEMIIEpaTypax.

Jlabopamopmuwiii onvim Ne 2« 3menenne pH B X0/1€ OKUCIUTENEHO-BOCCTAHOBUTEIBHBIX PEAKIIUI»

Ilpakmuueckan paboma Ne2. H3zyuenue enuanus ycioeuii npo6edeHus XuMuieckoil peakyuu Ha eé ckopocme.
Jlabopamopmuwiii onvim Ne 3 «CpaBHUTEIbHAS XapaKTEPUCTUKA BOCCTAHOBUTEIHHON CIIOCOOHOCTH METAJLIIOB)
[Toaroroska xk T'MA

Tema 2. JaekTpoanTnyeckas auccouuanus (9 1)

DNEKTPOIUTUYECKAS AUCCOIUAIINS — [JIABHOE YCIOBHUE MPOTEKAHUs PEAKIINil B pacTBOpax.

Jlemoncmpayuonnwiii onvim Ne4 VicnipiTaHue pacTBOPOB BEIIECTB HAa AJIEKTPUYECKYIO IMPOBOJUMOCTb. JIBHKEeHUE
HMOHOB B DJIEKTPHUYECKOM IOJI€.

Jlemoncmpayuonnsiii onvim Ne5 « INEKTPOTHUTHI U HEAIEKTPOTUTHD)

DNEKTpOoNUTHYECKAs JUCCOLUALIMS KUCIIOT, HIEN0YeH U COoJeil.

Jlabopamopuwiii onvim Ne4. I3meHeHUE OKpaCKU UHIUKATOPOB B PA3IUYHBIX CPEIax.

CunbHbIe U cradble YEKTPOIUTHIL.

Jlabopamopmnwiti onvim Ne 5. «CunbHble U cia0ble 3JeKTpoauThel»y OmpeneneHne KUCIOTHOCTU-OCHOBHOCTH CPEJIbI
MOJIYYEHHBIX PACTBOPOB € MOMOILbIO HHANKATOPA U JaTYMKA JIEKTPOIPOBOJAHOCTH

Jlabopamopuwiii onvim Ne 6 «3aBUCUMOCTb DJEKTPO-TIPOBOAHOCTH PACTBOPOB CHIIBHBIX DJIEKTPOIUTOB OT
KOHIIEHTPAllUl HOHOBY

Peakuuu nonsoro ooMeHa.

Jlabopamopnuwiii oneim Ne 7 «B3aumojeiicTBrue rufipokcuia 0apus ¢ CEpHON KUCIOTOI

Peakuuu nonsoro ooMeHa.

Jlabopamopmuwiii onvim Ne 8§ Peakiiuu oOMeHa MEKy pPacTBOPaMH SJIEKTPOIHUTOB.

Jlabopamopmusiii onvim Ne 9 «Obpa3oBaHue cojiel aMMOHUS U U3yUEHUE UX CBOUCTBY

Ilpakmuueckasa paboma Ne3. «Onpedenienue KOHYeHmMpauyuu coau no I1eKmponpo8oOHOCHIU PACHEOPA»
I'mpponus cosen.

ITonroroska k T 1A

Ilpakmuueckaa paboma Ned. Pewenue IKCnepuMeHmMAIbHBLIX 3a0a¥4 NO meme «INeKMpoaumuiecKas
ouccoyuauua». Th

TecToBbIN KOHTPOJIL 1O pa3aeny «MHoOroodpasue XUMHYECKHX PeaKuil B IKCIIEPUMEHTAJbHOH XUMHUID)

Paznea 2. [IpakTHKYM 110 U3Y4YEHHMIO CBOWCTB MPOCTHIX BELIECTB: HEMETAJJIOB M METAJLJIOB, MX COeAMHEHM I
(394)
Tema 3. CBoiicTBa rajorexos (5 1)



lanmorensr: Gpu3nveckre U XUMHYECKHUE CBOMCTBA

Jlemoncmpayuonnsiii onvim No6 ®u3nueckue CBOWCTBA TaJIOTEHOB.

Jlabopamopmuwiii onvim Nel() PaciosHaBaHHe COJISTHON KUCIOTHI, XJIOPUAOB, OPOMHIOB, HOJUIOB U Ho/a.
Xiop. CBoiicTBa W NMPUMEHEHUE XJOpa

Jemoncmpayuonnwiii onvim Ne 7 «13ydenne GU3HUECKUX U XUMUYECKUX CBOMCTB XJIOPay»
Jlabopamopmuwiit onvim Nel 1.OTOenuBarone CBONCTBA XJiopa

Coenunenus rajnoreHoB. XJIOPOBOIOPO/I.

Jlemoncmpayuonnsiii onvim Ne§ [lonydeHue XJI0poBOAOPOJa U PACTBOPEHHUE €T0 B BOJIE.
Jlabopamopnuwiii oneim Nel2.B3auMHOE BBITECHEHUE TAIOTEHOB U3 PACTBOPOB UX COJICH
Jlabopamopmuwiii onvim Nel3.PacriozHaBaHUE COJITHOW KHCIIOTHI U XJIOPHI0B, OPOMHUJIOB, MO/IH]IOB
Ilpakmuueckasa paboma Ne 5. «Onpedenenue cooeprcanus Xa0puo-uoHoe 6 NUMbEBoIl 600e)
IToaroroBka x ' 1A

Tema 4. CBoiicTBa KHCJI0poaa U cepbl (7 1)

Kucnopon: nosyueHue 1 XuMU4eCKUE CBONCTBA.

Jlemoncmpayuonnwiii onoim Ne 9. «llonyuyeHue u coOupaHue KHCIOpoia B JabOpaTOpUM M 3aIllOJIHCHHE UM
razomMeTpa»

Jlabopamopmnwiit onvim Nel4.«I'opeHHne cepbl Ha BO3IAYXE H B KUCIOPOICH

Jlabopamopmuwiii onvim Nel5.«'opeHue xene3a, MEIH, MarHUs Ha BO3/YyXE U B KUCIIOPOIEH»

Cepa. XuMuuecKre CBOMCTBA CEPHI.

Jemoncmpayuonnwiii oneim Nel() . Annorporabie Moaudukanuu cepbl. O3HaAKOMJICHHE € O0pa3mamMu cepbl u ef
MPUPOJHBIX COCTUHEHHH.

CoenuHeHus cephl: CEPOBOJOPO/I, CEPOBOIOPOAHAS KUCIoTa. Cylbhubl.

Lemoncmpayuonnwiii onoim Nel 1 O6pa3upl NpUPOIHBIX CyIb(PUIOB U CyIb(haTOB.

Jlabopamopuwiii onvim Nel6.KauecTBeHHbIE PEaKIMK Ha CyIb(UI-UOHBI B PACTBOPE.
Jlemoncmpayuonnsiii onvim Nel2 «IlonydeHre cepoBOAOPOIa U U3YUEHUE €r0 CBOMCTBY.

Jlabopamopmnuwiii oneim Nel7 «CunTe3 cepoBogopoa. KauecTBeHHBIE peakliiu Ha CEPOBOJOPO U CYIb(PHIBIY
Coenunenus cepbl: okcun cepsl (IV), cepHuCTas KHCIOTA U €€ CONH.

Jlabopamopmnwiii onvim Nel8KadecTBeHHBIE peaklMM Ha CyJb(QUT- HOHBI B PacTBOpE.

Jlemoncmpayuonnsiii onvim Ne 13. «3yueHne cCBOWCTBCEPHUCTOIO ra3a U CEPHUCTON KUCIOTHI»

Coenunenus cepsl: okcua cepsl (VI), cepHas KUCIOTa U €€ COJu.

Jlabopamopmuwiii onvim Nel 9KadecTBeHHbIE peaklUu Ha Cylb(aT-uOHBI B PacTBOPE.

CBoiicTBa CEpHON KHUCIIOTHI.

Jlabopamopnuwiii oneim Ne2() I3yueHue CBOMCTB CEpHON KUCIOTHI

[Toaroroska xk TMA

Tema 5. CBoiicTBa azora u ¢ocdopa (9 u)

A30T: puznuecKre 1 XUMHUUECKHE CBOICTBA. AMMMAK.

Lemoncmpayuonnwii onotm Nel4 Th Ilonyuenne aMMuaka W €ro pacTBOPEHHE B BOJE.

Jlabopamopnwiii onvim Ne 21 «OCHOBHBIE CBOWCTBA aMMHUAKa

Ilpakmuueckasn paboma Ne 6. «llonyuenue ammuaka, uzyuenue e2o ce0iicmey.

Conu amMmMOHUSL.

Jlabopamopmuwiii onvim Ne22

B3anmoneicTesue coseld aMMOHUS CO LIEI0YaMH

A30THas Kucnora.

Jemoncmpayuonnvle onvimol NoNel5-17: «Ilonyuenune okcuna azota (IV) u u3zydenue ero cBoicTB»; «OKucIeHHE
okcupa azora (II) mo okcuma azora (IV)»; «B3aumonericteue okcuaa azora (IV) ¢ Bomoit U KUCIOPOIOM, MOTyUEHHE
a30THOW KHUCIIOTBI»

Jlabopamopmuwiii onvim Ne 23. VI3ydeHne CBOMCTB a30THOM KUCIOTHI

Ilpakmuueckaa paboma Ne 7. «Onpedenenue numpam-uoHo6 6 NUMAMEIbHOM PACMEOPE)

Conm a30THOM KUCIOTHI — HUTPATHI.

Hemoncmpayuonnsiti onvim Nel8 O6pasibl NPUPOAHBIX HUTPATOB U (ocdaros.

Jlabopamopmuwiti onvim Ne24 O3HakoMJIeHHE C a30THBIMU M GocPOopHBIMU ynoOpeHusiMu. Pacrio3HaBaHMe a30THBIX
yIoOpeHuit.



Jlabopamopnuwiii oneim Ne 25 «OnpezeneHrne aMMHUavyHON CETUTPBI U MOYEBUHBI»

dochop. Coequnenus dpocdopa: okcuna dpocdopa (V), oprodochopnas kuciora u ee conu. Dochopusie ynoopeHus
Jemoncmpayuonnwiii onvim Nel9 O6pasupl kpacHoro docdopa, okcuna gochopa (V), mpupoansix hocdaTos.
Jlabopamopmuwiii onvim Ne26 «I'openne cepsl u pochopa Ha BO3ayXe U B KUCIOPOISH»

Jlabopamopnuwiii oneim Ne27 O3HaKOMIIEHHE € a30THBIMU U (POCHOPHBIME y1O0OpEHUAMHU.

IToaroroBka x ' 1A

Tema 6. CBoiicTBa yriiepoaa u KkpemHus (7 4)

VYraepon, ¢usnyeckue CBOMCTBA. AJUIOTpOINHUs yriepoja: anmas, rpadut, kapouH, QymiepeHsl. XuMHUECKUE
CBOICTBa yriepoja.

Hemoncmpayuonnwiti onvim Ne2() Moaenn KpUCTaJUIMYECKHX PEIIETOK anMasa u rpadura.

Oxcupl yriaepoaa. YrapHblii W YIJICKHCIIBIA Ta3bl. YTOJbHAs KHCIIOTA, KApOOHATHI

Jemoncmpayuonnwiil onvim Ne2 1 O0pa3upl MPUPOTHBIX KAPOOHATOB M CHUIIMKATOB.

Jlabopamopmnwiii onvim Ne28 KaduecTBeHHasi peakivs Ha YIJICKHCIIBIA Tas3.

Jlabopamopuwiii oneim Ne29. KauecTBeHHasi peakiusi Ha KapOOHAT-HOH.

JlaGopaTtopusbiii onbIT Ne 30«B3anmoelicTBrE U3BECTKOBOM BOJIBI C YTJICKUCIBIMIA30M)y

Ilpakmuueckaa paooma Ne8. «Ilonyuenue okcuoa yznepooa (IV) u usyuenue ezo ceoitcme. Pacnosnaeanue
Kapoonamoe».

KpemHuii u ero coequHeHus.

Jlemoncmpayuonnwiii onvim Ne22 O0pa3ibl MPUPOIHBIX KAPOOHATOB M CHUIIMKATOB.

Jlabopamopmuwiii (3aHumamensvusiii) onsim Ne 31 «BoipamuBanue BOJOPOCIIEH B CHIIMKATHOM KJIEE

IToaroroBka x ' 1A

KonTposbHoe TectupoBanue mno mnoapasgeiy «lIpakTHkyM N0 H3y4YeHHI0O CBOWCTB MPOCTBIX BelleCTB
HEMETAJLJIOB MX COeJUHEHHUID»

Tema 7. O0mue u MHAMBHAYAJIbHBIE CBOMCTBA MeTaI0B (11 u)

OOmue ¢u3nueckne W XHMHUYECKHE CBOWCTBA METAUIOB:  PEAKIMH C HEMETaUIaMH, KHCIIOTaMH, COJISIMHU.
BoccranoButesabHbIe CBOMCTBA METAIIOB. DIIEKTPOXUMUYECKUH PsAJl HAPSKEHU METaJLIIOB.

Jlabopamopnviii onvim Ne32. BzaumojieiicTBHe METaJUIOB C pacTBOpaMu  coJjieil. B3ammopelicTBue METauioB
(Maruusi, HUH KA, JKeJie3a, MEJI) C PacCTBOPaMH KUCIIOT

Jlemoncmpayuonnwiii onvim Ne23. zyuenue oOpa3iioB METaLIOB.

enounsie Metamibl. CoeTMHEHUS ETOYHBIX METAJIOB

Jlemoncmpayuonnsiii onvim Ne24 B3auMoIeCTBUE IIETOYHBIX METAJJIOB C BOJIOM.

CBoiicTBa 1IETOYHO3EMENBHBIX METAIIOB U UX COECAUHEHUH.

Jlemoncmpayuonnwiii onvim Ne25 BzaumoaecTBrue METOYHO3EMENBHBIX METAIUIOB C BOJIOH.

OO0pa3ibl BaXKHEUITUX MPUPOJHBIX COCTUHEHHUI MarHus, KalbIus.

CaoiicTBa coeTMHEHNI KabIus. JKECTKOCTh BOIBI

Jlabopamopnwvii oneim  Ne33. O3HakoMJIeHME  CO  CBOMCTBaMH M MpeBpallleHUs MM  KapOOHaTOB U
TUIpOKapOOHATOB.

Jlabopamopmuwiii onvim Ne34.Y cTpaHeHHE KECTKOCTH BOJBI B IOMAIIHUX YCIOBHSIX

CBoiicTBa aIFOMUHUSA

Jemoncmpayuonnwiii onetm Ne26. BzaumopeiicTBue amoMuHUA ¢ BoAOH. OOpasipl BaXKHEUIIUX MPUPOIHBIX
COEAMHEHHI aTFOMUHUSA

AMpoTepHOCTh OKCHAA U TUAPOKCHUIA ATIOMUHUS.

Jlabopamopuwiti onvim Ne35. TlonydeHwe THUAPOKCHIA QTIOMHHHS W B3aWUMOJACHCTBHE €ro C KHUCIOTaMH |
IeI04YaMHu.

Keneso.

Hemoncmpayuonnwiil onvim Ne27. O6pasubl pyn xeneza. C:kUranue xele3a B KUCIOPOJE U XJIOpe.
Jlabopamopuwiii onvim Ne 36. «OKUCIIeHUE Kelie3a BO BIIAKHOM BO3JIYXE»

CBoiicTBa COEIMHEHUN Kene3a: OKCU0B, THIPOKCUI0B U coneit sxene3a(ll u III).

Jlabopamopmnwiti oneim Ne37 Ilomyuenue runpokcunoB xenesa(ll) u (III) u B3aumoneiicTBue MX ¢ KUCIOTaMU U
Ie10YaMHu.

IIpakTuyeckasi padora Ne9. Pemiennie SKCHepUMEHTAIBHBIX 3agad 1o Teme «OOmue W WHIUBUYyaIbHBIC
CBOMCTBa METAJIIOBY.



Tloozomoexa k 1A
KonTpoabHoe TecTupoBaHue 1Mo mojapaszeny «[I[pakTHKyM 10 H3yYCHHIO CBOMCTB MPOCTHIX BEIIECTB METAIUIOB HMX
COETUHEHUN)

Pa3nes 3. OcHOBBI ONIBITHO-IKCIIEPUMEHTAJIBHOM M POEKTHOM AesiTeIbHOCTH (124)

TexHuka 6€30MaCHOCTH MPU BBIMOJIHEHUN CAMOCTOSITENIbHBIX OMBITOB U AKCIIEPUMEHTOB B JIOMAIIHUX YCIOBUSX U C
UCIOJIB30BAaHUEM 000PYIOBAaHHS XMMUYECKOH JIAOOPaTOPHH.

IIpakTuyeckasi padora Ne8. OOpaiieHre co CTEKIOM (CrudaHue CTEKISHHON TPYOKH, U3TOTOBJICHHE: MTUIIECTKH;
KaMWUTSIPOB; IPOCTEHUIIINX Y3JI0B; MPOCTEHIITNX TPHOOPOB)

XHWMHYECKUH aHAJIN3: KAUECTBEHHBIN U KOJIUYECTBEHHBIM

TeopeTnyeckre OCHOBBI ONBITHO-3KCIIEPUMEHTAIBHOM U MMPOEKTHOM €SI TENbHOCTH.

Br16op tembl npoekTa. [InanupoBanue 1eareabHOCTH.

[ToxroroBka mpoekra. Coop nHpopMaIyu 1o JaHHOHU Teme. MoenupoBaHue TPOSKTHOM e TeTbHOCTH.
Brinonnenue y4eOHBIX IPOEKTOB, ONBITHO-3KCIIEPUMEHTANIBHBIX PaloT.

IIpakTuyeckue padorbl Ne§-12 o TemMam MPOEKTOB ydaruxcs

[ToaroroBka yueOHBIX MPOEKTOB K 3aIIUTE

IIpomexyTouyHas arrecTanys. 3alIUTA IPOEKTOB

[ToaroroBka k 'IA, BIIP: penienre npakTMKO OpUEHTUPOBAHHBIX 3aIaHUIN

[TonroroBka k 'MA, BIIP: pemienne npakTuko OpUeHTUPOBAHHBIX 3a/1aHUN

O060061eHune, cucTeMaTu3alys U KOpPeKLUs 3HAaHUN y4yaluxcs 3a Kype «DKCIepruMeHTaIbHas XUMHUA», 8§ Kiacc.
TecTOBBIi KOHTPOJIb.



3. KAVIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

BHEYPOUHOIi 1eSITeJIbHOCTH «JKCIepUMeHTATIbLHAasE XuMus -9» - 9 kiace (68 yacon)
€ YKa3aHHeM HCI0JIb30BaHus 000pynoBanns nugposoi JadopaTopun
«Touka poctay

Ne Tema ypoka Ilanupyemble pe3yabTaThl Koa- | latra Uudopmal Ucnoab3zoBa
n/n TIpeaMeTHbIe Jluunoctn  MeranpeaMerH BO THOHHAs Hue
YV pie YV pie YV 94acoB nojajep:k| 000pya0BaH
Ka us «Touka
yaeOHHKF pocra»
yo3umuc
TrE.,
Denvoman
ON B
Xumust:
9 KL
BBenenue B Kypc «IKCIepUMEHTAIbHAS XUMUSA-9» (2 1)

1. | Beoonwtii Jate mnomstue o | 1.MotuBan, K.YV 1 Texuuka
uncmpykmayc no Th [PEAMETE  XUMHH. | Wl 1.Paspemenue Ge30macHoC
Xumus — Hayka | ChopmupoBathb Hay4eHUs KOH(IHKTA TH B
SKCIICpUMCHTAJIbHAs. IepBOHaYaJIbHbIE NIpeAMETY 2.YupaBneHue KaOmHeTe
TP IpeCTaBICHHUS: XUMUS MOBEICHHEM XUMHUH
Hemoncmpauyuonnotii a) o BeulecTBe, a | 2.Pa3BuBaTh mapTHepa LEHTpa
onvim Nel, TAKKE O IPOCTHIX H | UYBCTBO ILYVY/I. «Touka
O3naxkomnenue c CJIOKHBIX ropaoctu 3a  1.dopmupoBanue Pocray.
abopamopHvim BEILIECTBAX; poccuiicky  MO3HaBaTeJIbHOMN 3HaKOMCTB
obopyoosanuem; 0) HaYaTh | IO enu oc
npuémol 6e30naAcHO (dhopmupoBath XHUMHUYECKY e CumBoin obopymoBa
pabomul ¢ HUM. yMeHHe 10 HAYKY bI HHEM.

XapaKTepu30BaTh 3.HpasctBe XUMHUYeC
BCIIIECTRA, HHO- KHX
UCTIONB3YS JUIS | 3THYECKOE 3JIEMEHT
3TOTO UX | OLCHUBaHUE OB
¢busnueckue e  Xumuue
CBOWCTBA. CKHue
dbopmyn
bI
e TepmuH
bI
e  Ananmms
U CHHTE3
P.YV].
1.Ilenenonaranue
U TJITAHUPOBAHHE.

2. | BxogHoe 1
TECTUPOBAHHUE 110
TCOPETHIECCKUM U
MNPaAKTUYICCKUM
3HAHUAM 32 § KJ1acc

Paszpnen 1. MHoroodpasue XuMHYeCKUX PeaKIUil B IKCNIEPUMEHTAIbHOM XxumMuu (154)
Tema 1. Xumuueckue peaxyuu (6 u)
| IIpakmuueckasn YMmenne PazBuBate PeryastuBHbIe: JlaTunk

paboma Ne 1 T0JI30BATHCS yMeHHs! OCyLIeCTBISIOT Temmepa-
«Hpaeuﬂa MEeXHUKU HarpeBaTeJIbLHBIMU OIIEHUBATH [IOIIaroBbIN TypBI
6e3onaCHocmu npu HpH60paMI/I CUTYaLIUIO0 KOHTpPOJIb 110 (Te MOIIa
pabome c u pe3ynbTary P P
J1a00pamopuvim oneparuBHO I[lo3HaBaTeNbLHBI HbI),
obopyooeanuem.llIpasu NpUHEMATE e CITMPTOBKA
/14 NOb306AHUA pelreHue, CrposT pedeBoe
Hacpe6amenbHblm uTE HAXOJIUTh BBICKA3bIBAHHE B
ycmpoucmeamuy, aJIeKBaTHBIE  YCTHOU U

CIOCOOBI MHUCbMEHHON

B3aumojieiic  popme

TBUSL C KommyHukaTus




OJHOKJIACCH  HbIE:
HKaMH BO YuutsBaoT
BpeMs pa3HbIe MHEHUS U
MPOBEACHUS  CTPEMSTCA K
MPAKTHYECK  KOOPAWHAIINN
oif paboTBl.  Pa3ITHMIHBIX
MO3HUILIMH B
COTPYTHUYECTBE
OBP B 3Hathb ®opmupoBa Ilo3HaBaTebHBI §1, Jatuuk
SKCIEPUMEHTATLHON OTPEACIICHHA b e
OKHUCJIUTEIbHO- MOTHBAaIMIO  BBIOUPAIOT TEMIIEpaTyp
XAMHUA BOCCTAaHOBUTCJIBHO K OCHOBaHUS U bI
Jlabopamopnwiii onvim N | ii peaxiyn, LeNleHanpaB  KpHTEpHH VIS [UIATUHOBEI
1 «H3yuenue peakyuu OKHCIITUTEJI, TIeH- K1acCHpUKAIIMH i
ggaumooeﬂcmgu}l BOCCTAaHOBUTCJIA. HOM peaKuHﬁ
cyibpuma nampus ¢ YMETh YPaBHUBATD | nospaparen  mpeoGpasoBbIBATE
nEPOKCUOOM 8000POOA) OKHCIHTCIIBHO BHOU nHpopManuio u3
TE BOCCTAHOBUTCILHBL | 1ogrenpHoc — 0fHOTO BHAA B
¢ peakmm, TH, JIpYyrou u
Pa3bIACHATH
OCO3HaHHOE  BHIOMPATh JJIS
fipotecel , ce0s ynoOHyI0
OKHCJICHHS U
BOCCTAHOB/ICHH, yBaOXHUTENb  (QOpMy PHUKCAN
TPUBOHTH HOE U Npe/ICTaBICHUS
NpHMeEpEI JnoOpokenar  MHPpOpPMAUU
OKHCIATENEHO- eJIbHOE PeryasTuBHbIe:
BOCCTAHOBUTE/LHEl | OTHOLIEHHE  BBIABHTAIOT
X peaKiuH. K JIpyTOMy  BEPCHH PEUICHUS
YEIOBEKY, IpOOIEMEI,
ero 0CO3HABaTh
MHEHHIO, KOHECYHBIN
MHpOBO33pe  pe3yJjbTat
HUIO. KommyHukaTus
HbIE:
OTCTauBaTh CBOIO
TOYKY 3peHHS,
TIPUBOIUTH
apTryMeHTHI,
MOTBEPIKIAs X
(bakxTamu
pa3nmJath B
YCTHOMU peun
MHEHHE,
JIOKa3aTesbCTBa,
THIIOTE3bI,
TEOPHUHU
TennoBoit apdext 3HaTh ®opmuposa  PeryasiTUBHbIE: §2 JlaTank
XUMIYECKUX PEaKIIHIL. IfJIaCCI/I(bI/IKaL[I/IOHHLI Th BBIJIBUTAIOT TEeMIIepaTyp
ToHsTHE 06 5K30- I H mpu3HaK LEJIOCTHOE  BEPCUH PELICHUs BI §
TEPMOXUMHYECKUX | MHPOBO33pE  TPOOIEMBL, TUTATHHOBBIN
SHAOTCPMHUICCKHUX peakuuii. HHE, 0CO3HABAThH
peakuusIx. ITonumars COOTBETCTB  KOHEUHBIN
Jlemoncmpayuonnoti 3HAYCHUE yIoIee pe3ynbTat
onvim Ne 2 Ipumepvi K30~ | TEPMHUHOB: coBpeMeHH  Ilo3HaBaTeabHBI
U IHOOMEPMULECKUX TENIoBOH Spdekr | omy e:
pearyuil. XUMHUYECKOH YPOBHIO BBIOMPAIOT
Jlemoncmpayuonnolii peakuum, pasBuTHS OCHOBaHHS 1
onvim Ne 3 «Tennoeoii TEPMOXUMHYECKOE | HAyKH. KPHUTEPHH JIJIsI
ypaBHEHHUE KJIaccH(pUKaIIH
aghpexm pacmeopenusn .
peaKkiu, 3K30- U peakuuii
sewjecme 6 600e» 9HJIOTEpPMHUYECKHE peoOpa3oBHIBATH
peakuuu. YMeTh nHdopmanuio u3
3aIKCHIBAThH OJTHOTO BUJIA B
TEPMOXUMHYECKHE JIpyToi 1
ypaBHEHUS BBIOMpPATH JUIA

peakuui u

ce0s ynoOHyI0




BBIYHCTISATH dbopmy dukcarum
KOJIMYECTBO Mpe/ICTaBICHUS
TEIJIOTHI IO nnpopmanuu
TEPMOXUMHYECKOMY
YpaBHEHHIO
peaKIHH.
CKOpOCTh XUMHUYCCKUX 3Hatp omnpenencaue | PopmupoBa PeryisiruBHbIe: §3 JlaTamk
peaxiuit cKopoCTH Th CaMOCTOSTEIILHO pH
- XUMHYECKO MOTHUBALMIO  OOHApY>KUBAIOT U
’(Z)I: 'Z;H;;ng AUUOHHDLH peakuuu u eé K (bopMyIHPYIOT
N 3aBUCHMOCTH OT LieJieHanpaB  [pooJemy.
B3auM0f)eucm8ue wvmm ¢ YCIOBUH JICHHOM Ilo3naBaTebHBI
COMAROU U YKCYCHOU MPOTEKAHUS [O3HABaTeNl  e:
Kucromami. peaKium. bHOH BBISIBJISIIOT
Bsaumooeticmeue IonumaTth JEATeIbHOC — TPHYMHBI U
EPANYIUPOSANHO20 YUHKA U | syauepie ™, CHeCTBHA
YUHKOBOU TbLIU € COMAHOU TEPMHHOB OCO3HAaHHOE  SIBJICHHUIL, CTPOSIT
Kucromou. Bsaumoc)eucnyz 6U€ | «katammsatopy, , JIOTUYECKHUE
oxcuda Mfau(ll) ¢ ceprou «UHTHOUTOPY, YBXHUTENb  PACCyKACHHS,
Kucromou pasmou «(hepMeHTBI». HOE U YCTaHaBJIHMBAIOT
KOHYEeHMpayuu npu pasHoix MOGpOXena  TIPHUMHHO —
memnepantypax. TEIBHO CJIC/ICTBEHHBIC
ﬂaﬁopamopublﬁ onoblm CBSI3U
N 2 KoMMyHHKaTHB
«H3menenue pH ¢ xo0e HBIe:
OKUCTTUMENbHO- YUUTBIBAIOT
pa3Hble MHEHHS U
éoccmano- . CTpEeMSTCS K
6UMEJIbHbIX peaKkuuu» KOOPJMHALIMH
6 Pa3IMIHEIX
MO3ULINI B
COTPY/IHUYECTBE,
(bopMyIHPYIOT
COOCTBEHHOE
MHEHHUE U
MO3UIHIO
| Ilpakmuueckas YMmeTs ompenenaTs, | PazBuBath PerynstuBHbie: Jatunk
padoma Ne2. Hayuenue | <% msvennres YMEHHUSI OcymeCTBJE;HOT HAMPSHKEHU
. CKOPOCTh PEaKLMU | OLICHWBATh  ITOLIArOBBIN st
éauARUA ycroeuu MO/l BIUSIHAEM CHUTYAIHIO KOHTPOJIb 110
nposedenus Pa3IUYHBIX u pesyJbTaty
XUMUYUECKOU PeaKyuu (axTopos orepatuBHO Ilo3HaBaTeabHBI
Ha eé ckopocmb. Th NpUHUMATL  e:
pelienue, Ctpost peueBoe
HaxOJHTh BBICKa3bIBaHHE B
aZIcKBaTHbIE  YCTHOM U
CIIOCOOBI MHUCbMEHHON
B3amMoJieiic  gopme
TBHS C KommyHukaTus
OJTHOKJIACCH  HbIE:
HKaMH BO Y4UTHIBaIOT
BpeMsi pa3Hble MHEHHS U
MPOBEJCHUSI  CTPEMSATCS K
NPaKTHYECK  KOOPJIUHAIMU
oif paboTBl.  PA3TUYHBIX
MO3UIIIHN B
COTPYTHUYECTBE
| Jlabopamopnutit onvtm N | 1.3akpemienue 1. Ymenne K.YV
3 «Cpasnumenvnas 3HAHUHN U OPUEHTHPOB Y MEHUE
xapakmepucmuka NPaKTHYECKUX, aTbCsl Ha CaMOCTOSITENILHO
80CCMAHOGUMETbHOI pacdeTHbIX NMOHMMAaHHE  OpPraHU30BBIBATh
CHOCOOHOCHIU MEMA106» | HABBIKOB YU-Csl. TIPUYNH yuebHOe
ThTloaroroska k TUA 2.YMeHue pemaTh | ycrexa B B3anMoJIeiicTBHE
THUIIOBBIE IPUMEPBI | Y4eOHOI B TpyIIne
KOHTPOJIBHO- pesitenbHoc  ILYVY /L




M3MEPHUTENIbHBIX
MarepuanoB

T™

YwMmenue:

* OCYIIECTBIIATH
aHaIM3 00BEKTOB
C BBIZICJICHUEM
CYILIECTBEHHBIX U
HECYILECTBEHHBIX
TIPU3HAKOB;

* OCYIIECTBIIATH
CHHTE3 KaK
COCTaBJICHUE
LIEJIOr0 U3
YyacTei.

P.YVI.
YMenus:
1.0cymiecTBIATH
HUTOTOBBLINA U
MOIIArOBBIN
KOHTPOJIb 110
pe3ynbTaTy;

2. AIeKBaTHO
BOCTIPHHAMATH
OILICHKY YUMTEJIs;
3. Pa3nnuats
croco0 u
pe3ynbTaT
IEUCTBHUSA

Tema 2. Inexkmpoaumuueckasn ouccouuayus (9 u)

9. BHCKTpOHI/ITI/I‘ICCKaH 3HaTh OIIPEACIICHUA qJOpMHpOBa PeryJ‘IﬂTI/IBH])Ie: § 6 IIaTlII/IK
JIMCCOLMALINS — [NIaBHOe | MOHATHH Tb CTaBAT yueOHYIO DJIEKTPO-
«3JICKTPOJIUTY, OTBETCTBEH  3ajauy, MIPOBOTHOCT
YCJIOBHUC ITPOTCKAHUA
- «HEDJICKTPOJIATY, HOE OTIPENICIISIOT u
pcakuuu B paCTBOpax. «ONEKTPONUTHYECKA | OTHOIIEHHE  HOCIEHOBATEILHO
Hemoncmpayuonnoiii A IMCCOLMANUA». | K YYEHHIO,  CTbh
onvim Ned Hcnoimanue YMets TOTOBHOCTH  TIPOMEKYTOUHBIX
Ppacmeopos geujecmas Ha WILTIOCTPUPOBATH u Henei ¢ yaeTom
2NeKMPUYECK)IO puMepaMu CIOCOOHOCT ~ KOHKPETHOTO
npogooumocmes. Jleudicenue H3yYeHHBIE b K pe3yibTarta,
UOHOB 8 INEKMPUUECKOM TOHATHS W CaMOpPAa3BUT  COCTABISIOT IUIAH
nozue. OOBSICHATH IPUUUHY | HIO U U aITrOpUTM
ﬂemoncmpauuonubu? AIEKTPOTPOBOJTHOCT | camMo00pazo  JeHCTBHIA
onvim Ne5 U BOJIHBIX BaHUIO. Ilo3HaBaTeIbHbBI
«Inekmponumst u pacTBOpOB coneﬁ,v PazBuBath e:
HesneKmpoaumbly KHCJIOT U IEJIOUCH. | KOMMYHHKAa  CaMOCTOSITEIBHO
TI/IBHyIO BBIACIIAOT
KOMIETEHT  (HOpMYIHPYIOT
HOCTb, MTO3HABATEIEHYTO
yYMEHUE b, HCIIONB3YsI
YBaXkaTh oO1Ire IpueMsl
HWHYIO pelIeHns 3a1a4q
TOUYKY KommyHukaTus
3pEHUS [IPU  HbBIE:
obocyxnenn  Konrtpomns n
u OLICHKA JICUCTBUM
npoOJieMbl.  TapTHEpa
1( 3JICKTpOJII/ITI/I‘{eCKa$I 3Hate ompeneneHus | @opmupoBa PeryasiTuBHBIE: §7 PeakTuBbl u
JIUCCOIMAIINS KUCIIOT, MNOHATHH Tb CTaBAT yueOHYIO XUMHUYECKO
. N «KHUCIIOTa, OTBETCTBEH  3ajady, e
IISJI0YEN U COJICH.
8 «OCHOBaHHEY, HOE OTIPENICIISIOT o0opynoBa
Jlabopamopnblit onvim | (compy ¢ Touxu OTHOILEHHE  IOCIEI0BATEIHLHO HHE
Ned, 3peHHS TEOPUHU K YYCHHIO, CTh PeakTuBbI 1
H3menenue okpacku JJEKTPOIUTUICCKON | TOTOBHOCTh  IPOMEXYTOYHBIX XUMHYECKO
UHOUKAMOPOB 8 PA3- JIUCCOLIMAIINY. u HeleH ¢ yaeToM e
auynvix cpeoax. Th YMeTp OOBACHATH | CIOCOOHOCT — KOHKPETHOTO obopynosa
o011Ke CBOWCTBA b K pe3ynbTara, HHE

KHCJIOTHBIX

CaMopa3BHUT

COCTaBJIAIOT IIJIaH




WIIEITOYHBIX HI0 | 1 alTOpUTM
pacTBOpOB camMmoo0pazo  JeHCTBUi
HaJIMYAEM B HHX BaHUIO. Ilo3HaBaTeIbHBI
MOHOB BOZOPOJA H e:
THUIPOKCHA-HOHOB CaMOCTOSTENIEHO
COOTBETCTBEHHO, a BBIJICIISIOT
TaKkXKe COCTaBJIATh (bopMyIHPYIOT
YpaBHEHHUS MIO03HABATEJIEHYIO
3IEeKTPOIUTUIECKON L[eJIb, UCIIOJIB3YSI
JUCCOLMAIIH o01ue npueMsl
KHCJIOT, OCHOBaHUM pelieHus 3agau
U COoleil. KommyHukatus
HbIE:
KonTpons u
OIICHKA IeHCTBUN
mapTHepa
11 CunpHBIE U Cl1a0BIE 3HaTh ®opmupoBa  PeryasiTUBHBIE: §8 Jatumk
JIEKTPOJIATL. OMpeeNeHH T CTaBAT y4eOHYIO ANEKTPO-
JaGopamopusiii onvim Ne NMOHATHH «CTENEHb | OTBETCTBEH  3ajady, IIPOBOJHOCT
3IEKTPOIUTUYECKOH | HOe OINpeneNnsoT u
S.«Cunvnvie u cnadvie JUCCOLIMALIT, OTHOIIIEHHE  IIOCIEJOBaTEILHO
I/IEKMPOIUNTBL) «CHUIIbHBIE K y4€HHIO,  CTh
Onpedenenue JNIEKTPOITUTEI, TOTOBHOCTh  MPOMEKYTOUHBIX
Kucjiomuocmu- «CIa0BbICINIEKTPOIIUT | U LeJei ¢ yueToM
OCHOBHOCTU CPEbL bI». [loHUMaTH CIOCOOHOCT ~ KOHKPETHOTO
NOAYYEHHBIX PACMEOPO6 ¢ | PasHULY MEXAy b K pesyJnbTara,
noMoubio uH()uKamopa u CHJIbHBIMHU H caMOpa3BUT COCTaBJIAOT IIJIaH
damuura CITa0BIMHI U0 | U aliTOPUTM
anekmponposodnocmi, 3JEKTPOIUTAMHU camMoo0pa3o  HeUCTBHIA
BaHMIO. Ilo3naBaTeIbHBI
Th o
Jlabopamopnptit onvim Ne CAMOCTOSTEILHO
6 «3asucumocmo BBIICIISAIOT
NEKMPONPOBOOHOCHIU GopMymHpyIOT
Pacmeopos CullbHblx MIO03HABATEJIBHYIO
JIEKMPOIUMos om CJIb, MCIIOJIB3Ys
xonyenmpayuu uonos, Th obuiue npuembl
petieHus 3aga4q
KommyHukatus
HBIE:
KonTpons u
OLICHKA JICHCTBUN
nmapTHepa
12 Peakuyiu MOHHOTO 3Hatb onpenenenue | @opmupoBa Ilo3HaBaTeIbHbBI §9 JlaTtuuk
obMeHa. peaxuii HOHHOTO T e: 3NEKTPO-
JaGopamopuwiii onvim Ne oOMeHa, yCIoBUS MHPOBO33pE  CaMOCTOSITETIHHO MIPOBOTHOCT
. UX TIPOTEKaHUS. HHE, BBIJICJIIOT u,
7 «Bsaumodeiicmeue YMeThb COCTaBIATH | COOTBETCTB  (OPMYNHUPYIOT J103aTop
2udpoxcuoa bapus c MOJHBIE U yIoIee MTO3HABATEIEHYTO 00BEMa
CEpHOIL KUCaomou» ,Th COKpall€HHbIE COBPEMEHH LIEJIb, UCIIOJIb3YS JKUJIKOCTH,
IMoaroroeka k TUA MOHHBIE yPABHEHHS | OMY 0OIIHE TPHEMEI oro-
HEOOpaTHMBIX YPOBHIO pelIeHns 3a1a4q peTka
peakuui u pa3BUTHA KommyHukatus
Pa3bIACHATh HayKH, HbIE:
HXCYITHOCTB, koMMmyHHKa ~ KoHTpomns n
MIPUBOAUTH TUBHYIO OLICHKA JIeHCTBUMN
NMpUMEpPHl pPeakuuil | KOMIIETEHT  IapTHepa
HOHHOTO OOMEHa, HOCTh |
UAYIIUX 0 KOHIA. | yBa)KEHHE
K HHOM
TOUKE
3peHusl 1pu
o0CyxIeH!
u

PE3YJIbTATO




B

BEITIOJTHEHH
oif paboTHI.

13 Peakuuu HOHHOTO | YMeTh npumensTs | Pa3BuBath PeryasituBHbI€: noBtop | HaTumx
o6MeHa. TEOPETUICCKUE YMEHHUS OcCyIecTBISIOT uTh § 9 | ayekTpo-
JaGopamopusiii onvim Ne 3HAaHUS Ha OLICHMBATh  TIOMIATOBBIH MIPOBOTHOCT

MpaKTHKE, CHUTYAaIHIo KOHTPOJIb T10 u
8Pearyuu obmena mencoy A " pesyIbTaTy
PACMEopaMut STCKMPOIUMOS, | eqympratThI onepatuBHO [lo3HaBaTeJILHBI
b MPOBOIUMBIX NpUHUMATh  e:
Jlabopamopuwiit onvim N | onwitos, pelueHue, CrposT peueBoe
9 «Obpa3zoseanue coneii XapaKTepU30BaTh HaXOJUTh BBICKa3bIBaHUC B
AMMOHUA U U3YyYEHUE UX YCIIOBUSI AICKBATHEBIC yCTHOf/'I "
ceoiicmen, TH MIPOTEKAHUS CTIIOCOOBI MTUCHMEHHON
IMogroroska k TUA peaknuii B B3amMoneiic  dopme

pacTBopax TBUS C KommyHukaTHB
3JIEKTPOJIUTOB 0 OJHOKIIACCH  Hble:

KOHIIA. HKaMH BO YuutsBaroT

BpeMsi pa3Hble MHEHHS U

MIPOBEJCHUSL  CTPEMSTCS K

MIPAaKTHYECK  KOOPAWHALIUH

oif paboTBl.  pa3IUYHBIX
MO3ULINI B
COTPYAHUYECTBE

14 Ilpakmuueckasn Ymets ®opmupoBa  PeryasiTuBHbie: PeakTuBbl 1
padoma Ne3. OCYILIECTBIISITh T CTaBAT y4eOHYIO ’eﬂ’IMH‘IeCKO

XIUMHYECKHE OTBITHl | MEPOBO33pe  3a/ady,

«Onpedenenue KoHUeH- obopynosa
mpauu conu no Ha 3HaHHE HUE, OTIPENICIISIOT o

Ka4eCTBEHHBIX COOTBETCTB  IOCIICJOBATEIEHO NATHEK
INNEKMPONPOBOOHOCHIUL peamit; yiomee cTh ho-
pacmeopa», Th COCTaBIIAITh TOJIHBIC | COBPEMEHH  IPOMEXYTOYHBIX iﬂe P

b I« POBOIHOCT

U COKpaIIEHHbIC oMy enel ¢ yuetom u

VOHHBIE YPaBHEHUS | YPOBHIO KOHKPETHOT'0

HEOoOpaTHMBIX pa3BUTHA pe3yibTara,

peakuii 1 HayKH, COCTaBIIAIOT IUIaH

Pa3bACHATh UX KOMMYHHKa | aJITOPUTM

CYILHOCTb. THUBHYIO IEUCTBUI

XapakTepHu3oBaTh komneTeHT  [lo3HaBaTeIbHBI

YCIIOBHS TCUCHHS HOCTh H e:

peakuii, UAYIMHX | yBa)KCHHE CaMOCTOSITEIIEHO

JI0 KOHIIA, B K UHOH BEIJICIISIOT

pacTBopax TOYKE bopMyIHpYOT

AIIEKTPOJIUTOB. 3peHHs NpU  IO3HABATENIBHYIO

00CYXJIeHH  IIeJb, HCIIONb3YS

u oO11e IpuemMsl

pe3yiapTaTo  peleHHs 3ajgad

B KomMmyHukaTHB

BBINIOJIHEHH ~ HBIE:

oii pabotel. KoHTpomns u
OILICHKA JeHCTBUN
mapTHepa

15 T'uoponus conetl. 3Hate onpenenenue | opmupoBa PeryasiruBHbIE: § 10 PeaxTuBbl 1

IMoxrotosxa k TUA THIIPONH3a CONeH. | Tb BHOCSAT XAMU9IECKO
YMeTh onpeneNniaTs | OTBETCTBEH  HEOOXOIMMEIC e
XapakTep cpensl HOE KOPPEKTHBHI B obopynosa
pacTBOpOB coei OTHOILIIEHHUE  JAeCTBUE MOCIe HUE
[0 WX COCTaBy. K YYEHHIO, €ro 3aBepIICHUS Ha

TOTOBHOCTH ~ OCHOBE €TI0 M

u ydeTa xapakrepa
CIOCOOHOCT  C/IETaHHBIX

b K OIIUOOK.
camopas3Bur Ilo3HaBaTe/IbHBIE
uio 1 :

camMo00pa3o  CTPOST peueBoe

BaHHIO.

BBICKA3bIBAHUC B




YCTHOH U

MUCbMEHHON
dbopme
KomMyHukaTus
HbIE:
KOHTPOIHPYIOT
JIEUCTBUSA
napTHepa
1¢ Ilpakmuueckasn Ymers npumensiaTs | PazBuBats PerynsatuBHbIie: IToBrop | PeakTuBbl 1
paboma Ned. Pewenue TEOpeTHYECKHE yYMEHHUs OcymeCTBJEsHOT UTh IO | XUMHUYECKOE
3HAHUS Ha OLICHMBAaTh  IIOIIArOBBIN yueOHH | 000pynoBaH
IKCnepumMenmaibHblX
MPaKTUKE, CHUTYyalHIO KOHTPOJIb 110 Ky ue
3a0ay no meme OOBACHATH u pesyJbTaTy MaTepu
«Inekmpoaumuyueckas | pesyabraTsl ornepatuBHO [lo3HaBaTeJbHBI an
ouccouyuauuny. Th MMPOBOIUMBIX NpuHUMATL  e: TJIaBbI
OTIBITOB, peteHme, CrposT pedeBoe 1.
XapaKTepU30BaTh HaXOJIUTb BBICKa3bIBaHHE B
YCIIOBHS aJIcKBaTHBIE  YCTHOH H
MPOTEKAHUS CIIOCOOBI MUCbMEHHON
peaxkuuii B B3aumozeic  popme
pacTBopax TBUSA C KommyHukaTus
3MEKTPOIUTOB 10 OJTHOKJIACCH ~ HblIe:
KOHIIA. HUKaMU BO Y4uTeIBaOT
BpeMs pa3Hble MHEHUS U
MPOBEACHUS  CTpeMATCA K
MPAaKTUYECK  KOOpAMHALMU
oif paboOTBI.  pa3IUYHBIX
MHO3UILIUHA B
COTPYAHHUYECTBE
17 TecTOBBI Ymetpb ®opmupoBa  PeryasTuBHBIE: IToBTOp
KOHTPOJIbNO pazdeny HCTIONb30BATH Tb OCYILECTBIAIOT UTh MO
MHOroo6pasme nproOpeTEHHbIE OTBETCTBEH  MOIIArOBBIH K yueOHH
« p . 3HaHUS. HOE UTOTOBBIN Ky
XUMHYECKHUX peaKIuu OTHOIEHHE  KOHTPOJIb MO Marepu
B JKCIIEPUMEHTAJIbHOM K YYEHUIO,  PE3YNbTATy. an
XUMHUN) TOTOBHOCTb TJIaBbI
u
CIOCOOHOCT
b K
caMOpPa3BUT
HI0 U
camoo0pazo
BaHMIO.

Pa3znen 2. HpaKTI/IKyM Mo U3yYCHUI0 CBOMCTB MPOCTBIX BEIECTB: HEMETAJJIOB H ME€TAJJI0B, UX coeTUHEeHH I

(399)

Tema 3. Ceoiicmea 2anozenos(s u)

1¢

I"anorensl: pusnueckue
U XUMHUYECKHE CBOMCTBA
Jemoncmpayuonnoiit
onvtm Neb6 Ousuueckue
cB0UCMBA 2AN102EHO8.
Jlabopamopnutii onvim
Nel0 Pacnosuasanue
COJISIHOU KUCTIOMbL, XA0PUOO8,
OpOMUA08, UOOUO08 U U00A.

b

3HaTh
3aKOHOMEPHOCTHU
U3MEHECHUS
CBOWCTB 3JICMEHTOB
B A-rpymnmnax.
YmeTs naBaTh
XapaKTEPUCTUKY
3JIEMEHTOB-
TaJIOTEHOB TO WX
MOJIO)KEHUIO B
NePUOANYECKON
TabIuIe u
CTPOEHHUIO aTOMOB.

®opmupoBa
Th
LETOCTHOE
MHPOBO33pe
HHE,
COOTBETCTB
yroliee
COBpPEMEHH
oMy
YPOBHIO
pa3BUTHA
HayKH.

PerynsituBHble:
[TnanupytoT cBOU

ﬂeﬁCTBHﬂ B CBA3H C

IIOCTaBJICHHOU
3ajaueil u
YCIIOBUSIMU €€
penieHus
IMo3naBaTeabHbIE

CraBaT u
(bopMyIHPYIOT
LI U TTPOOIeMBI
ypoKa
KommyHukaTHBH
ble:

AJleKBaTHO
HCTIONB3YIOT
pedeBsle

§ 12

PeakTuBhl 1
XUMHYECKO
e
obopynoBa
HHE




cpencTBa Jis

s dexTuBHOTO
pemeHns
KOMMYHHUKATHBH
BIX 3a/1a4
JInyHoOCTHBIE:
PazBuBarot
OCO3HaHHOE
OTHOIIICHHE K
CBOHMM
COOCTBEHHBIM
MOCTYTIKaM
19 Xnop. CaoiictBa U 3HaTh CBOWCTBA @opmupoBa PeryasiTuBHbIE: §13 Armmapat
IPHMEHEHHE XJIopa XJIOpa Kak Tb Pasznuuaror IS
. MIPOCTOTO [EJIOCTHOE  CHOCO0 | TIPOBEICHUS
Hemoncmpayuonnuwiii
onvm No 7 «Hspuenue BEIIeCTBA. YMETh | MHPOBO33pE pesybTaT XH-
COCTaBIAATh H HUE, neiicTBus MHYECKHAX
usuueckux u 3 OOBACHATL C TOYKHM | COOTBETCTE  IT03HABATEIBLHBI Tpo-
XUMU1UecKux ceoucmse 3peHUs OKHCJICHHUS | YIOIIee e: LIECCOB
xaopa» U BOCCTAaHOBJIEHUS | COBPEMEHH Brnageror o0mum (AIIXP)
Jlabopamopnutit onvim ypaBHEHUS oMy MPUEMOM
Noll, peaxuuii, YPOBHIO pelieHuns 3a1aq
Om6eﬂuga;0mue ceolicmea | XapakTepu3yromux pa3BUTUsL KOMMyHHKaTHB
xiopa, TB XHMHUCCKHE HayKH. HBIE:
CBOWCTBa XJIOpa. JoroBapuBarorcs
0 COBMECTHOM
NIESITeTTHHOCTH,
TIPUXOIS K
obmemy
PEIICHIIO
2( CoeguHeHUs TAJIOTEHOB. | 3HAaTh CrOCO6 BocnuteiBa  Ilo3HaBaTeabHbIE § 14 PeaktuBsl
XII0pOBOIOPOLL. MOJYYCHUS ™ : XUMUYECKO
. XJIOPOBOJIOpOsia B | poccuiicky — Bnaneror oOmum e
Jlemoncmpayuonnolii
J1abopaTopuu 1 10 MPUEMOM PEIICHHS obopynoBa
onvim Ne§ Ionyuenue YMeTh COOUpaTh rpaXIaHCKy 3aaay HUE
X10posodopooa u ero B MpOOUpKY, 10 KoMMyHUKATHBH
pacmeopenue eco 6 gode. KoJI0y. YMeThb HUICHTUYHOC  ble:
Jlabopamopnbviii onvim XapaKTepU30BaTh Tb! JloroBapuBarotcs o
Mel2. CBOWCTBa MATPUOTHU3M  COBMECTHOM
Bszaummnoe evimecnenue XJIOPOBOAOPOLA. , TI000Bb U JEATEIIbHOCTH,
2aN02€H08 U3 pacmeopos YBa)XEHHE K MPUXOIST K
ux conei, Th OteuectBy, 0O0IIEMY PEUICHHUIO.
JlaGopamopnbviii onvim YYBCTBO PeryasiTuBHbIE:
Nol3. TOpIOCTH anaHprIOT CBOHU
. 3a JIeHCTBUS B
Pacnosnasanue conanou
OTEYECTBEH  COOTBETCTBHH C
KUCJIOMbL U XT0PUO08, HYIO OCTABIICHHOI
6pomuoos, uoouoos, Th HayKy. 3amaueii U
YCIIOBHUSIMH €€
peanu3arm
2] Ipakmuueckasn 3HaTh o0mMe H Pa3BuBars PerynsituBHble: IToBTO | PeakTuBHI M
paboma Ne 5. HJMBHIyaIbHEIE | yMEHNS OcyLueCTBJEﬂIOT ﬁnéni,5§ XUMHUYECKO
CBOWCTBA COIITHOW | OICHWBATh  IIOIIATOBBIN - €
«Onpeoenenue cooepiica- 6
KHUCIIOTBI. YMETh CUTYaLUIO KOHTPOJIb 110 0bopynoBa
HUA XTIOPUO-UOHO6 6 OTJINYaTh COJISIHYIO | U pe3yibTary HHe
numuegoi 6ooe» Th KUCJIOTY M €8 onepatuBHO ITo3HABATEJILHBI Haramk
COJIM OT JIPYIHX NpPUHMMATL  e: XJOpH-
KHCTIOT M coleif. | permeHue, CTposT peueBoe MOHOB
YMeTh IPUMEHSATH | HaXOIUTh BBICKa3bIBAaHHE B
TEOPETHICCKHE aJICKBaTHBIC  YCTHOM H
3HAHUS Ha CIOCOOBI MUCBMEHHON
MpaKTHKE, B3amMojneiic  opme
OOBICHATH TBUS C KommyHukaTus
pe3yIabTATHI OJTHOKJIACCH  HbI€:




MPOBOJUMBIX HKaMU BO Y4auTeIBaroOT
OTIBITOB, BpeMs pa3sHbIE MHEHUS U
XapaKTepU30BaTh MIPOBENCHUS  CTpEMSATCA K
YCIIOBHS MIPAKTUYECK  KOOPAMHALMU
MPOTEKAHUS Ooif paboOTBI.  pa3IUYHBIX
peakuui. MHO3UIINHA B
COTPYAHUYECTBE
27 TloxrotoBka k TA 3akperneHue YMmenue K.YYI.
3HAHWUU U OpUEHTUPOBA YMeEHUE
pacueTHbIX ThCSL Ha CaMOCTOSTENILHO
HaBBIKOB y4-Csl. NIOHHMaHWE  OpPraHU30BBIBATH
YMmenue pemats MIPUYHH yueOHOe
TUIIOBBIE IPUMEPHI | yCIeXa B B3aMMO/IeiCTBHE
KOHTPOJIBHO- yueOHOI B IpyIme
U3MEPUTEIIbHBIX pestensHoct ILYVY/L
MaTepHajIoB u YmMmeHue:

* OCYIIECTBIISITh
aHaJIM3 00BEKTOB
C BBIJIEJICHHEM
CYILIECTBEHHBIX U
HECYIIECTBEHHBIX
MPU3HAKOB;

* OCYIIIECTBIIATH
CHHTE3 KaK
COCTaBJIEHHE
LIEJIOr0 U3
YyacTel.

P.YVI.
YMenus:
1.0cymecTBasATh
HTOTOBBLIH H
MOIIAarOBBIN
KOHTPOJIb 110
pe3ynbTary;

2. AnexBaTHO
BOCTIPHHAMATH
OIICHKY YYHTEIIS;
3. Pa3znuuath
croco0 u
pe3ynbTat
IEUCTBHUS

Tema 4. Ceoitcmea kucnopoda u cepwt (7 u)

N
‘

3 Kucnopo: moayueHue u

XUMUYECKHE CBOUCTBA.
Jlemoncmpayuonnoiii
onvim N 9. «Ilonyuenue
U cobupanue Kuciopooa

6 1abopamopuu

U 3anoaHeHue UM
eazomempay
Jlabopamopnwtit oneim
Neld.

«l'openue cepwt na
6030yxe u 6 KUCi0pooe»
Th

Jlabopamopuuwiit onvim
Nel5.

«l'openue xncenesa,
Meou, MazHusA Ha
6030yxe u 6 Kuciopooe»
Th

3HaTh
3aKOHOMEPHOCTH
W3MEHEHUS
CBOWCTB 3JIEMEHTOB
B A-rpymnmax,
oTpejieNieHue
TTOHSTHS
AJUIOTPONMHU. Y METh
JlaBaTh
XapaKTEPUCTUKY
3JIEMEHTOB U
MPOCTHIX BEILECTB
MOArPYIIIbI
KHCIIOpO/ia TI0 X
MOJIO)KEHUIO B
MepUOINYECKOU
TabIuIEe U
CTPOEHUIO aTOMOB.
VYMeTh OOBSCHATS,
MOYEeMy YHCIIO
MPOCTHIX BEILECTB
B HECKOJIKO pa3
MPEBBILIAET YHCIIO
XUMHUYECKUX

®dopmupoBa
Th
LIEJIOCTHOE
MHPOBO33pe
HHE,
COOTBETCTB
yroliee
COBpPEMEHH
oMy
YPOBHIO
pa3BUTHA
HayKH.

PerynsituBHble:
IUTAHUPYIOT CBOU
JIEUCTBHUS B CBSI3U C
MMOCTaBJICHHOM
3ajJadeii u
YCJIOBUSIMHU €€
peuieHusl.
ITo3naBaTeabHBIE

CTaBAT U
bopMyIHpYOT
LEIN U TTPOOIEeMBI
ypoka
KoMmyHukaTuBH
ple:

aJIeKBAaTHO
HCIIONB3YIOT
peueBble
cpencTBa Ay

s deKTUBHOTO
pemeHus
KOMMYHUKaTHBH
BIX 337124

§17

PeakTHuBEI B
XUMHYECKO
e
obopyznoBa
HHE




OJICMCHTOB.

cepnucmoﬁ KUucjiomasl)

Cepa. XuMuyeckue 3Hatb Qusnueckue | PopmupoBa PeryiasiruBHbIE: PeakrtuBbl,
CBOJCTBA CEPBL. U XUMHYECKUE HUE Paznuuaror KOJUIEKI[UH
. CBOMCTBA CEPBI. LEJIOCTHOTO  CIIOco0 U u
HAemoncmpayuonnvii VYMeTh COCTaBJISATH | MU
pOBO33pe  pe3yibTat XUMHYECKO
onbim ypaBHEHUS Hus, necTBIS €
Nel0.4Annomponnusie peaxImii, cootBercTs  ITo3HABATEILHBI o6opynosa
Modud)ukauuu cepul. TMMOATBEPKAAOIINX Yromero e: HHUE
O3HaKOMICHUE C OKHCIIUTENbHBIE U | COBpeMEeHH  Brajeror oOrmm
.. | BOCCTaHOBHUTEJBHBIE | OMY MPUEMOM

obpazyamu cepvl u eé y

CBOWCTBa CepHI, YPOBHIO pemeHns 3aga4q § 18
NpUpOOHbIX CpaBHUBATh pasBuTHs KoMMyHHKATHB
CcOeOuHeHull. CBOMCTBA MPOCTBIX | HAYKH. HbIE:

BCIIIECTB CEPHI U JloroBapuBarorcs

KHCII0pOJa, 0 COBMECTHOHU

Pa3bACHSATH STH JIESITEILHOCTH,

CBOICTBA B CBETE MPUXOJIS K

Npe/ICTaBICHUH 00 o0memy

OKHCJIUTEIIBHO- PCLICHUIO.

BOCCTaHOBUTEIIbHBI

X Tpoleccax.

25 CoenmueHus CepBHI: 3Hath croco0O PeryasiruBhbie: §19 Armmapat
CEPOBOLOPOL, MOTyYeHHS @dopmupoBa  YUUTHIBAIOT JUTst
cep0sodopodnas CepoBOJIOPO/IA B Th MPaBUIIO B MPOBEICHUS

naboparopuu u OTBETCTBEH  IUIAHUPOBAHHUU H XU-
kucroma. CynbQuusL. €ro CBOICTBA. HOE KOHTpOJIE MHYECKUXP
Hemoncmpayuonnoiii VMeTh 3amuChIBaTh | OTHOIIEHHE  Crocoba eak-
onvim Nell O6pazywr ypaBHEHUS K YUCHHIO,  pELICHHS Ui
NPUPOOHBIX CYIbPUA0E U peakiui, rotoBHOCTb  [lo3HaBaTeJbHBI (AIIXP),
cynogamos. XapaKkTePU3YIOIIUX | U e: npu-
Jlabopamopuwiit onvim CBOMCTBa cocobHocT  Mcnonb3yror 6op st
Nel6. Kauecmeennwie CepoBOIOPOAA, B b K MOUCK nojyue-
peaxyuu na cynvud-uonsl ¢ | AOHHOM BHIE, CaMOpPa3BUT  HEOOXOIMMOIt HHS Ta30B
pacmeope. TH MPOBOUTH U0 1 nrdopmanuu st WA

. Ka4eCTBEHHYIO €aMo00pa3o  BBIMOIHEHUsI anmnapar
HAemoncmpayuonnsii peakiuio Ha BaHHIO. yueOHBIX 3a/IaHUI Kumnmna
onvim Nel2: «llonyuenue CYIb(UI-HOHBI. c PeakTugml,
€epo6o0opoda u usyuenue HCIIOJIb30BAaHUEM KOJUIEKI[UH
€20 C80ICmE). yueOHOM u
Jlabopamopnutii onvim JUTEPATYPHI XAMHYECKO
NolT7: «Cunme3s KoMMyHHKATHB e
ceposodopooa. HblE: 0bopymoBa
Kauecmeennvie peaxuyuu KOVHTPOHHPYIOT Hne
Ha cepo6odopoo u JICHCTBHC
cynvpuoviy Th HapTHepa.
¢ Coennnenus CephI: 3HaTh CBONCTBa ®opmupoBa  PeryasiTuBHBIE: § 20 Anmnapar

okenp cepsi (IV), CEPHAUCTOTO rasa, Th VUUTHIBAIOT JUTSt

CEPHUCTOM UCIIOTHI. | OTBETCTBEH  IMPABHJIO B MPOBEIEHUS
CCpHUCTAS KUCTIOTA M €€ | v ory, cocTaBnsts | Hoe TUTAHUPOBAHUH U XH-
CoJIH. ypaBHEHHUSI OTHOIIIEHWE  KOHTPOJIE MHUYECKUXP
Jlabopamopnupwiit onvim peaxImii, K YUEHHIO,  CIocoba eax-
Nol8 XapaKTEePU3YyIOUIMX | TOTOBHOCTh  PELICHHS Ui
Kauecmeenuwvie CBOMCTBa 3TUX u Ilo3HaBaTeIbHBI (ATIXP)
peakyuu Ha BEILIECTB, CIIOCOOHOCT  e:

OOBSCHSTH b K Hcnonb3ytoT

cynbum- uoHsl 8

NPUYUHY CaMOpa3BUT  MOUCK
pacmeope. Th BBINAACHUS HI0 U HE00XO0IUMOH
Jemoncmpayuonnoiit KHCJIOTHBIX camoo0pa3o  MH(pOPMAIUH IS
onvlm TOXKICH, BaHHIO, BBITIOJTHCHUS
No 13. «H3yuenue MIPOBOJIUTH OCHOBBI y4eOHBIX 3aJ]aHUI
ceolicme Ka4YC€CTBCHHYIO DKOJIOrn4ecC C
cepHucmozo 2aza u peakIuo Ha KoM HCII0Ib30BAHUEM

CyIb(QUT-HOHBI. KYJbTYpBI, yaeOHO




COOTBETCTB  JINTEPATypPHI
yrouiei KomMmyHukaTus
COBPEMECHH  HBbIE:
oMy Kontponupyror
YPOBHIO IEUCTBHE
9KOJIOTHYEC  TapTHepa.
KOTO
MBIIIJICHUSL.
2} CoenuueHus CEpBI: 3HaTh CBOIiCTBa ®opmupoBa  PeryasTuBHBIE: § 21 PeaxTuBbl 1
oxcuy cepsl (VI), pa36aB“neHHon Th Paznnuaror XUMHYECKO
CEpHOIl KHCIIOTBHI. OTBETCTBEH  CIIOCOO U e
CCpHAi KHCIOTA 1 €C YMeTh 3amluChIBaTh | HOE pe3ynbTar obopynoBa
COJIH. ypaBHEHHS OTHOIIIEHWE  JEHCTBHS HYe
Jlabopamopnutii onvim peaxmmii, K yueHnto,  Ilo3HaBaTeIbHbI
Nel9Kauecmsennvie XapaKTepU3yOIIUX | TOTOBHOCTh  €:
peakyuu Ha cyrb@am-uonsl CBOMCTBa u Bnanerot o6uim
8 pacmaope. pa3baBIeHHOM CIOCOOHOCT ~ IPUEMOM
Th CEepHOM KHUCIIOTHI, b K pemeHus 3aga4
U Pa3biCHATH X B | camopa3BuT KomMmyHuKaTUB
cBeTe U0 1 HbIE:
npesicTaBiIeHu 00 | camooOpazo  JloroBapuBatoTcs
INEKTPOIUTUYECKOH | BaHHUIO. 0 COBMECTHOM
JCCOLMAIITH U JIeSITeIIbHOCTH,
OKHCJIUTEJIBHO- HNPUXOJSAT K
BOCCTAaHOBUTEIIEHBI obmemy
X TpoIeccax,
TIPOBOTUTH
Ka4eCTBEHHYIO
peaknmo Ha
CyIb(aT-HOHBL
2¢ CpoiicTBa CepHOM 3HaTh CBOMCTBA JlnunocTHE  PeryasiTuBHBIE: § 21 PeaxTuBbl 1
KUCIOTHI Jadopamopnuii | KOHICHTPHPOBAHHO | ¢. HJ'IvaHI/Ipy}OT cBOU XUMHYECKO
onsm Ne20Hzyuenue H CepHOif KHCIIOTHI dopmupoBa  JeHCTBHS B e
. N U crnocod eé Th COOTBETCTBHH C obopynoBa
ceoucme cepHou pasbaBieHus. OTBETCTBEH  MOCTABJICHHOM Hue
xuciomol, Th VMeTh OTIMYaTh HOE 3a1auei u
KOHIICHTPUPOBAHHY | OTHOIICHHE  YCIOBHSMH €€
10 CEepHYIO K YYCHHIO, peanu3aim
KHCIIOTY OT rotoBHOCTE  Ilo3HaBaTeJbHBI
pa30aBICHHOM, u e:
yCTaHaBJINBaTh criocoOHocT  Bragerot oOmmm
3aBHCUMOCTD b K MIPUEMOM
MEXIy CBONCTBAaMHM | CAMOPA3BUT  pPELICHHS 33134
CEpPHOM KHUCIIOTHl U | U0 U KommyHukaTHB
e€ IpUMEHEHHEM camoo0pa3o  Hble:
BaHUIO. Kontpomupyror
JIeUCTBUS
napTHepa
29 Tloaroroeka k TMA YmMmeTp pemiath PeryasiTuBHbIE:
pacuérnbie 3amaun | @opmupoBa  OCYIIECTBISIOT
M0 ypaBHEHUSIM T TOIIIArOBBII
XUMHYECKIX OTBETCTBEH  KOHTPOJIb IO
peakmii ¢ HOE pe3ynbTaTy
HCIIOJIE30BaHUEM otHomeHne Ilo3HaBaTeabHBI
BEILIECTB, K y4YCHHIO, e:
COJIepIKAIIIX TFOTOBHOCTh  BunazeroT o0imum
OnpeIeNEHHYIO u MIPUEMOM
JIOJIIO TIpUMeECeH. CIIOCOOHOCT ~ pelIeHus 3a1a4
b K KommyHukarus
CaMOpa3BUT  HbIE:
uio 1 Konrpomupytor
camMoo0pa3o  JeHCTBHSA
BaHMIO. mapTHepa.




Tema 5. Ceoitcmea azoma u gpocghopa (9 u)

30 Azor: (busnyecKre u Ymerb ®opmupoBa  PeryasiTUBHbBIE: §23

XUMHIYECKHE CBOMCTRA. XapaKTepHu30BaTh Thb HnuaHpr}OT CBOM
XUMHYECKHEe LETIOCTHOE  NEHCTBUSA B CBSI3H C
9JIEMEHTHI Ha MHPOBO33pE  IIOCTaBJICHHOW
OCHOBaHHMHU HX HUE, 3agaveit u
TIOJIOKEHHST B COOTBETCTB  YCJIOBUSIMHU €€
MEePHOINIECKON yroliee pemieHus.
cucreMe 1 coBpeMeHH  Ilo3HaBaTe/ibHBIE
CTPOCHHS HX oMy :
aToMOB. 3HATb YPOBHIO CraBar u
CBOIicTBa a30Ta. pa3BUTHA bopMyTHpyIOT
YMeTh OOBSCHATH | HayKH, U LENTN | TIPOOIIEMBI
HNPHYHHY KOMMYHHKa  ypoKa
XUMUYECKON THBHYIO KommyHukaTuBH
WHEPTHOCTH a30Ta, | KOMIIETEHT  ble:

COCTaBJIATh HOCTb B AZeKBaTHO
ypaBHEHHUS OOIICHUU U HCIIOJIB3YIOT
XUMHUYECKUX COTPYJHHYE peuYeBHIC CPEICTBA
peaxiui, CTBE CO Jutst 3 PEKTUBHOTO
XapaKTepU3yIOUIUX | CBEPCTHHKA  PELICHUS
XUMHUUYECKHE MH. KOMMYHUKaTHBHBI
CBOifcTBa a30Ta, H X 337124
Pa3BACHATh UX C

TOYKH 3pEHHS

npeacTaBlIeHHd 00

OKHUCIIUTEIIBHO-

BOCCTaHOBUTEIIbHBI

X Tpoleccax.

31 AMMMAK. 3Hatp MexaHm3Mm | @opmupoBa PeryisiTUBHBIE: §24 JaTunk
Jlemoncmpayuonnwiii obpa3zoBaHus HOHA | Th H.HvaHI/IpyIOT CBOU 3JIEKTPO-
onvim Nel4 [onyuenue aMMOHUS, LENOCTHOE  NICHCTBHS B CBA3H C MIPOBOJHOCT
AMMUAKE 1 €20 XHMHUCCKHE MHPOBO33pE  TIOCTAB/ICHHOI u
pacmeopenue 6 ode. CBOMCTBAa aMMHMaKa. | HUE, 3agade u

. YMeTh COCTaBIATH | COOTBETCTB  YCIIOBHSIMHU €€

Jlabopamopnwtii onvim Ne

N ypaBHEHUS yromiee peLICHHS.

21 «Ocnosnuie ceoiicmea peakuui, coepeMeHH [lo3HaBaTe/bHbIE

ammuara» Th XapaKTepPU3YIIHX | OMYy :
XUMHYECKHE YPOBHIO CraBaT u
CBOIiCTBa aMMHaKa, | pa3BUTHS bopMyITHpYIOT
Y pa3bsCHATh UX C | HAyKH. LEIH U POoOIeMBbl
TOYKH 3PEHUS ypoka
npeacTaBiIeHUu 00 KomMyHuKaTUBH
JNEKTPOJIUTUYECKOU ple:
JCCOLMAIH U Konrponupytor
OKHUCIIUTEIBHO- JEeUCTBUS
BOCCTaHOBHUTEJIBHEI napTHepa
X _IIpolieccax.

32 Ipaxkmuueckan Ymers nonydats | @opmupoBa  PeryiisiTuBHbIE: § 25 PeaxTuBBI N
padoma Ne 6. aMMHaK peakuued | Thb HJ'IVaHI/Ip}IIOT CBOH XUMHYECKO

MOHHOTO OOMEHa W | KOMMYHHMKa  JICHCTBUS B CBS3M C e

«HOlelleHlle aumuaka, . 6

JIOKa3bIBATh THBHYIO MOCTaBJICHHO obopyznosa
uszyuenue eco ONBITHBIM IIyTEM, KOMIIETEHT  3ajadei U HUE
ceoiicme». Th 4TO COOPaHHBIH HOCTh B YCIIOBHSIMH €€
ra3 — aMMHaKx, OOILIEHUU U  PELICHUS.
aHaIM3UPOBATh corpynHude Ilo3HaBaTesibHBIE
pe3yJbTaThl CTBE CO :
ONBITOB M Jienath | cBepcTHUka  CTaBaT u
o0oOratomiue MH B bopMyIHpYOT
BBIBOJIBI. npouecce LI U TTPOOIeMBI
yueOHO- ypoka
uccinenoBaT  KoMMyHHKATHBH
€JIbCKOM ble:
JesITeIbHOC ~ AJEKBATHO
TH. UCIIOJIb3YIOT




peueBbIe CpeICcTBa
st 9 PeKTHBHOTO

peteHust
KOMMYHHUKATHBHbI
X 337134
33 Coau aMMOHUS. 3HaTh @opmupoBa PeryasiTuBHbIE: § 26 PeaktuBsl
Jladopamopnutii onvim KaueCTBEHHYIO Th anaHprroT cBOU XUMHYECKO
No22 PEaKIi0 Ha HOH KOMMYHHKa  JICHCTBUS B CBSI3H e
. . | aMMoOHUsI. YMeETh THBHYO C MOCTaBJICHHOU obopynoBa
Bzaumooeiicmeue coneti .
COCTAaBJIATh KOMIIETEHT  3ajaueil u HHE
AMMORUA CO WENOUAMU | ypaphenus HOCTh B YCIIOBUSIMU €€
Th XUMMYECKUX OOLIEHMN W PENICHHUSL.
peakuui, corpynaude Ilo3HaBaTe/ibHBbI
XapaKkTepu3yoIIUX | CTBE CO e:
XUMHUYECKHE ceepctHuka  CTaBsT u
CBOIICTBa coJsiel MU B bopMyIHpYIOT
aMMOHUSI, U npotecce LEeTH U
Pa3bACHATH UX B yueOHO- npo0JIeMBI ypoKa
cBeTe uccnenoar  KommyHukaTus
MpeJICTaBJICHUN 00 | embCKOMU HBbIE:
JNEKTPOJUTHYUECKOH | mesitenibHoc  KoHTpomupyroT
JIMCCOLMALINH. TH. JIEUCTBUSA
napTHepa
34 A30THAS KHUCJIOTA. 3HaTh CTpOECHHE ®opmupoBa PeryasiTHBHBIE: §27 Tepmopesu
Jlemoncmpayuonnoie MOJIEKYJIBl a30THOU | Th YUUTBIBAIOT CTOPHBbI#
onwvimr NoNel5-17- KHCIIOTBI. YMETh LENOCTHOE  TPABHJIO B JATIHK
OOBSCHSTh, YEMY MHPOBO33pe  IUIAHUPOBAHUH U TEM-
«llonyuenue oxcuoa
paBHBI HUE, KOHTpOJIE CrIocoba neparypabl,
asoma (!V) u usyuenue BAJICHTHOCTh aTOMA | COOTBETCTB  pEIICHHS narauk pH,
€20 C6oUCm Yy azota U ero yiomiee pas3IUyarT crocod JATIHK
«Oxucnenue oxcuda CTCTCHb OKHUCIICHHS | COBPEMCHH W Pe3yJIbTaT 3JIEKTPOIIPO
azoma (II) 0o okcuoa B MOJIEKyIIe oMy neiicTBus BOJHOCTH,
azoma (IV)»; A30THON KHCIOTHL. | YPOBHIO IMo3HaBaTe/ibHbBIE anmapar
«B3aumooeiicmeue YMeTh COCTaBIATH | pa3BUTHUA IJIs TIpO-
okcuoa azoma (IV) ¢ YpaBHEHHS HayKu. HCIOJIL3YIOT IIOMCK BEJICHUS
6000ii U KUCI0POOOM, no- | XHMUIECKHX HEOOX0AUMO XUMUYE-
Ayuenue azomnoii Kucno- | PEAKIH, TeKAIIIX nrdopmanuu st CKHX
B OCHOBE BBITIOJTHEHHUS peakuuii
mol) .

. MIPOU3BOJICTBA Y4eOHBIX 3aaHui (ATIXP),
/labopamopnyiii onvim A30THON KHCIIOTBHI, C MCIOJIb30BaHUEM MarHUTHast
Ne23. Hzyuenue ceoticms | PasbACHATH yue6HOM MeIanka
azomnou kuciomol Th 3aKOHOMEPHOCTH JUTEPATYpHI,

UX TPOTEKAHUSL. KoMMyHHKATHBH
ple:
KOHTPOJHPYIOT
IEUCTBHE
napTHepa
JIOTOBApHBAIOTCS
0 COBMECTHOM
JIeSITEIIbHOCTH,
MPUXOJT K
obmemy
PELIEHUIO
3f Ipakmuueckas paboma Ymers coctaBiate | @opmupoBa  PeryasiTuBHbIE: §27 PeakTusbl 1
M 7 «Onpede./leuue YpaBHCHUA Tb IUIaHUPYIOT CBOU XUMHYECCKO
Humpam- UOHOB 6 pCaKkun MeEXAy IIEJIOCTHOC JACHUCTBUA B [§
UM A enbHOM paz0aBiICHHON H MHpOBO33pE  COOTBETCTBHH © obopynoBa
KOHIICHTPHUPOBAHHO HHUC, IIOCTAaBJICHHON HUE,
pacmeope» Th W a30THOI COOTBETCTB  3ajauye u Jatyuk
KUCIIOTOH U yroiee YCIIOBUSIMHU €€ HHUTpPAT-
MeTaJIaMHu, COBPEMEHH  peau3aliu HOHOB
OOBSCHATH UX B oMy IMo3HaBaTe/IbHBI
cBere YPOBHIO e:
IpeJICTaBIeHU# 00 | pa3BuTHs BJIAJICIOT OOIINM




OKHCJIUTEIIbHO- HAYKH. MPUEMOM
BOCCTaHOBUTEIIbHBI peuieHust 3a1a4
X Tpoleccax. KoMmyHuKaTHB
Hble:
KOHTPOJIHPYIOT
IEUCTBHUS
napTHepa
36 Conu a30THOM KHUCIIOTHI | 3HATh ®opmupoBa  PeryasTHBHBIE: §28 Jlatuuk
— HUTpATHL KaueCTBEHHYIO Th MIAHHPYIOT CBOH 3IIEKTPOTIPO
. peakIro Ha LEJIOCTHOe  JCHCTBUS B BOJIHOCTH,
Jlemoncmpayuonnutii
HHUTpAT-HOHBI. MHPOBO33pE€  COOTBETCTBHUH C KOJUICKIIUH
onvim Nel8 Obpasyvi VYMeTh OTIHYATh HUeE, MOCTaBIEHHOM
NPUPOOHBIX HUMPAMOS | CONM a30THOI COOTBETCTB  3aJadc
u qbocqbamoe. KHCJIOTBI OT yroliee YCIIOBUSIMU €€
JlaGopamopnuiii onvim | X"OPHI0B, COBPEMEHH  peaju3aliu
N2 CynB(aToB, oMy IMo3HaBaTeILHBI
Cymb(QHUIOB U YPOBHIO e:
Osnaxomnenue ¢ CynbpUTOB. YMETh | PasBUTHS BIAJEIOT OOIIUM
A30MHbIMU U COCTaBJIATh HAYKH, U MPUEMOM
Gocpoprvimu ypaBHEHHUSI OCHOBBI pelieHus 3a1aq
yoobpenusmu. Pacnosna | PEAKIMA OKOIIOTH'IEC KommyHukaTus
Pa3IOKCHUS KO HbIE:
6dHUE A30NHbIX
N HUTPATOB. KyJIbTYPbl.  KOHTPOJHPYIOT
yooopenuti. Th -
Jlabopamopuutii onbim napTHepa
Ne 25 «Onpeoenenue
AMMUAYHOTL ceaumpol
u mouesunviy Th
3] dochop. CoennneHus 3HaTh ®opmupoBa  PeryasTuBHBIE: § 29, § | PeaktuBbl n
docopa: okeuz AJUIOTPOITHBIC Th IIAHHPYIOT CBOH 30 XUMHUYECKO
bocdopa (V), Mozmquaum/Iv OTBETCTBEH  JICHCTBHSA B CBS3H e
tocdopa, coiicTBa | HOE C TIOCTaBJICHHOU obopynoBa
oprodochopHas 0€I0ro U KpacHOro | OTHONICHHE  3a1adei n HUE
KHCJIOTa U €€ COJIU. ¢docdopa. Ymersb K y4YCHHUIO, YCIIOBUSIMH €€
dochopHbie yﬂo6peHH;{ COCTaBJISATh TOTOBHOCTh  pEUICHUS
Jlemoncmpayuonnblii YpaBHEHHUSI u IMo3HaBaTe/IbLHBI
XUMHYCCKHX CIIOCOOHOCT  e:
onvim Nel9 T y
peaxumii, b K CTaBAT U
Obpasyvr Kpacrhozo XapaKTePU3YIOMUX | CAMOPA3BUT  (OPMYIUPYIOT
gocgopa, oxcuda cBoiicTBa pocdopa. | ur0 u LENU U
gocghopa (\/), camMoo0pa3o  TpoOIEeME ypoKa
npUpoOHbIX ocghamos. BaHHIO. KoMmyHnukarus
. HblE:
Jlabopamopmuwtit onvim
aJIeKBaTHO
Ne26«l openue cepwvl u HCTIONB3YIOT
docghopa na eo3dyxe u peueBbie
¢ kucanopooe» Th CpEACTBA [
Jlabopamopnovtit onbim dpdexTuBHOro
No27 perieHus
KOMMYHHKATHBH
O3naxomneHue ¢ BIX 38784
A30MHbIMU U
docgoprvimu
yooopenuamu. Th
3§ TMoaroroska k TMA Ymers coctaBiate | @opmupoBa  PeryasituBHbIE:
ypaBHEHUS Th TUTAHUPYIOT CBOH
peakiui, KOMMYHHUKa  JIEHCTBHS B CBSA3HU
XapakTepu3yoInX | THBHYIO C MOCTABIICHHO
XUMHUYECKHE KOMIIETEHT  3ajiaueil u
cBoiictBa pocdopa, | HOCTH B YCIOBUSIMHU €€
oKcHjIa OOIIEHUU U  pElICHUS




docdopa(V)
ndocdopHoi
KHCJIOTHI, U
Pa3bICHATh WX B
CBeTe
TpeICTaBICHUH 00
3MEKTPOTUTHICCKOM
JUCCOIMAIIUN U
OKHUCITUTEIBHO-
BOCCTAHOBUTECIILHBI
X mpoIieccax,
TIPOBOTUTH
Ka4eCTBEHHYIO
peaKkuio Ha
tdocdar-noHsI.
Ilonumars
3HAaYCHHE
MUHEPaIbHBIX
yInoOpeHui st
pacTeHuM.

COTpyZHHYE
CTBE CO
CBEPCTHHUKA
MH B
nporecce
yuaeOHOMH
JEeATEeIILHOC
TH.

ITo3HaBaTe/IbLHBI
e:

CTaBAT U
bopMyIUpyrOT
LEIH U
poOIEeMBI ypoKa
KommyHukaTus
HbIE:

a/IEeKBaTHO
UCTIONIB3YIOT
peueBble
CpeacTBa At

3¢ PEKTHBHOTO
pemeHus
KOMMYHHUKaTHBH
BIX 33724

Tema 6. Ceoitcmea yenepoda u kpemnusa (7 u)

39 VYraepon, (usnyeckue YMmets dopmupoBa PeryasiTuBHbIE: §31-§
cBOiicTBa. Antomponus XapaKTepU30BaTh T MIAHAPYIOT CBON 32
XIUMHYECKHE LEJIOCTHOE ~ JCWCTBUS B CBS3H
yenepooa: aimas, N
aneMeHTbl [VA- MHPOBO33pE  C IOCTaBJICHHOMN
epagum, kapoun, TPYIIIB HA HHE, 3ajauei u
Qynnepenul. OCHOBAHUU HX COOTBETCTB  YCIIOBHSAMH €€
XHUMHYECKHE CBOMCTBA | HMONOXCHHS B yromiee pEIICHNS,
yriepona. MEPUOINUECKON COBPEMEHH  pa3iIuyaroT
. cUCTeMe U oMy crocob u
Aemoncmpanuonnuii CTPOEHUSI HX YPOBHIO pe3ynbTaT
onvim Ne20 Mooen . atomoB. MMeTh pa3BuTHUA nehcTBUS
Kpucmanmieckux. peuemox npejcTaBicHue 00 | HayKd, U Ilo3HaBaTeabHBI
ammasa u zpaguma. AITIOTPOIHBIX KOMMYHHKa  e:
MOTU(UKAITIIX THUBHYIO CTaBAT U
yriaepoaa. 3HaTh KOMIETEHT  (HOpMYIHPYIOT
CBOWCTBa IMPOCTOTO | HOCTh B LEeNH |
BEIIeCTBa YIJIA, oOmIeHnn MPOOJIEMEI YPOKa;
UMETh co BIIAJICIOT O0IINM
mpelcTaBieHne o0 | CBEPCTHUKA  MPHEMOM
azgcopbuuu. YMeTh | MU. penieHus 3anaq
COCTaBIISITh ®opmupoBa KoMMyHHKAaTHB
YpaBHEHHUS Th HbIE:
XUMHUYECKHUX OTBETCTBEH  aJIeKBaTHO
peakiuii, HOE HCTOJIb3YIOT
XapaKTepU3YIOIIUX | OTHOIICHHWE  pPEYeBEIC
XIUMHYECKHE K cpencTBa miis
CBOWCTBa yIiIepoja | Y4eHHIO, 3P PEKTHBHOTO
KakK TOTOBHOCTH  PEUICHUS
BOCCTAHOBUTEIISI H | H KOMMYHUKATHBH
KaK OKHCIIHTEJNS. CIOCOOHOCT  BIX 33Jad;
b K JIOTOBaPHUBAIOTCS
CaMOpa3BUT O COBMECTHOM
U0 U JIeATETbHOCTH
camoo0pazo  moj
BaHHIO. PYKOBOJICTBOM
YUHUTENS
40 Oxcuasl yriepo/a. 3Hathb CBOIicTBa ®opmupoBa  PeryasTuBHbIE: § 33-§ | darumx
VrapHsiii u oKcHJa Tb YUUTBIBAIOT 35 JNEKTPO-
o yriepona(IVv), KOMMYHHMKa  IIpaBUJIO B IIPOBOJHOCT
YTJICKUCIIBIN T'a3bl.
KayeCTBEHHYIO TUBHYIO IUIAHUPOBAHUU U u,
YTonpHas KHCIOTa, peakuuIo Ha KOMIIETEHT  KOHTpOJe crocoba MarHuTHas
Kap6OHaTBI YTIEKUCIBIN ras. HOCTH B peueHus Me-
Jlemoncmpayuonnslii YMeTh noka3pBaTh | oOmeHnd 1 KoMMyHHKATHBH IIaJiKa,




onvim Ne2l O6pasybi XapakTep OKcunaa, COTpYIHHYE ble: ipubop
npupodelx Kap60Hamog u 3aMuChIBaTh CTBE CO KOHTPOJIMPYIOT TS
CUTUKATNOS. YpaBHEHHUS CBEPCTHHKA  JICHCTBHE HOTy4eHHS
ﬂa6opamopﬂblﬁ onsim peaKqu/'I, MH. nmapTHepa. Ta30B HMJIH
No28KauecTsennas peakuust | XAPAKTEPH3YIOIHX PeryasiruBHbIe: anma-
N TE CBOJCTBa pa3Iu9aT CIocod patKunna
Ha YTJIEKHCIBIA ras.
. KHCIJIOTHBIXOKCHU/IOB U pe3ynbTar
ﬂa60p AMOpHbLU ONnbLM .3HaTh CBOICTBa IEUCTBHUS
Ne29KauecTBennas peaxums YIOIBHON KHMCIOTBI. Io3HaBaTelbHbIE
Ha kapGowar-uon. Th YMeTh cOCTaBIATh :
Jlabopamopnulii onvlm | ypaBHeHus BIIAJICIOT O0LIUM
M 30 peakuui, MIPUEMOM PELLEHUS
«Bzaumooeiicmeue XapaKTCpH3YIOTHX 3anat
IpeBpaIcHAE KomMmyHuUKaTHBH
”3gecf"' KapOOHAaTOB B ple:
K060t 600bl ¢ THUIPOKapOOHATHl H JIOTOBAPHUBAIOTCS O
YeneKucavim obpaTHo, COBMECTHOH
2azom» Th MPOBOIUTH JIeSITeIIbHOCTH,
KaueCTBEHHYIO HPUXOJIAT K
pCaKIMio Ha 00IIIeMY PEIICHHIO
KapOOHAT-HOHBIL.
4] Ipakmuueckas VYmets nonydats 1 | Pa3BuBath PeryasiTuBHbIC: § 36 PeaktuBsl u
padoma Ne8. coOHpaTh OKCH] yMEHHUs OCYIIECTBIISIOT XUMHYECKO
yraepoaa(IlV) B OIICHWBATh  MOIIArOBBIN e
«H0J1yqeuue oKcuoa 1260 6
paTopun " CHUTYaIHIO KOHTPOJIb 110 obopynoBa
yenepooa (IV) u JOKa3bIBATh u PE3yIBTaTy HUe
U3yueHue e20 C60UCMme. | Hanuuue JaHHOrO | omepatuBHO Ilo3HABATeNbLHBI
Pacnogyagauue raza. YMeThb NIPUHUMATH e:
kapoonamos». TB pacro3HaBaTh CONHM | PellICHHE, CTpOSAT pedeBoe
YTOJIBHOW KHCIOTHL | HAXOIUTH BBICKa3bIBAaHHE B
aZIcKBaTHbIE  YCTHOH U
CIIOCOOBI MICbMEHHOU
B3auMojeiic  opme
TBUA C KommyHukaTus
OJTHOKJIACCH  HbIE:
UKaMH BO YUUTBHIBAIOT
BpeMs pa3HbIe MHEHHS U
MIPOBEJCHUS.  CTPEMSATCS K
MIPAaKTHYECK  KOOPAWHALUH
oif paboOTBI.  pa3IMYHBIX
MHO3UIIUHA B
COTPYTHUYECTBE
47 Kpemnuii u eco 3HaTh CBOMCTBA Pa3BuBaTh IMo3HaBaTesibHBIE §37 PeakTuBbl
COCOUHCHUSL KpEMHHUs, OKCHUJa YMEHUS : § 38 XUMHUYECKO
. kpemuus(IV), OLICHUBATh BBIOMPAIOT e
HAemoncmpayuonnsii MPUUUHY PA3IAYUs | CUTYaIUIO Haubosee obopyznoBa
onvim Ne22 Obpasyvl busruecKux u 3 peKTUBHBIE Hue
npupOOHblx Kap50Ham06 CBOMICTB BBICIIMX ONEPATUBHO  CIOCOOBI PEIICHUS
U CUIUKAMOS. OKCHJIOB yIJiepoja | NMpUHUMAaTh  3ajad,
JlaGopamopnuiii Y KpeMHUS. YMETh | pelleHue, KOHTPOJIPYIOT U
. COCTaBJIATh HaXOJUTh OIICHUBAIOT
(3anumamenvHblii)
ypaBHEHUS aJleKBaTHBIE  TIPOLIECC U
onvimNe XHUMHYECKUX CHoCo6bI pe3ysbTaT
31«Bblpau;u6aHue peakuui, B3aUMOJEIC  J1eATENBHOCTH
GOC)OPOCJZQZZ 8 XapaKTCpU3yrommnx TBUA C HCHOJIB3YIOT ITOUCK
cunukamuom kneey TH CBOMCTBa KpEMHHS, | OJHOKIACCH HEOOXOANMOi
okcuza HWKaMH BO nHpopmanuu s
kpemuusa(IV).3Hate | Bpemst BBITIOJTHEHUS
CBOJNCTBa MPOBEACHUS  y4eOHBIX 3aJaHUil
KpEeMHHEBOU CaMOCTOSITE  C UCIIOJIb30BaHUEM
KHCJIOTHI, JILHOM y4eOHOI
KaueCTBEHHYIO paboThI. JUTEPaTypHl,

PpCaKuio Ha
CHIIMKATEL. YMETh
COCTaBJIATh

BJIAJIEIOT OOIIUM
MPUEMOM PELICHUS
3a1a4




YpaBHEHHUS
XAMHUYECKUX
peakiui,
XapaKTePU3YIOMIIX
CBOMCTBA
KPEMHUEBOI
KHUCJIOTBI U €&
coJieit.

KoMMyHuKaTHMBH
ble:
JIOTOBAaPHUBAIOTCS
0 pacrpeeieHIH
GyHKIUHN 1 ponei
B COBMECTHOMU
JIeSTEIbHOCTH
YYUTHIBAIOT
pa3Hble MHEHUS U
CTpeMsTcs K

KOOpAMHAIUU
Pa3IMYHBIX
MHO3UIIUHA B
COTPYIHUYECTBE
JIOTOBapHUBAIOTCS
0 COBMECTHOM
JIeATENBHOCTH
oz
PYKOBOJICTBOM
YUHUTETS

43 Tloaroroska k TMA 3HaTh CTpOECHHE ®opmupoBa  PeryasiTuBHble:
aTOMOB Thb BHOCAT
HEMETaJIJIOB, LEJIOCTHOE ~ HEe0O0XOJMMBbIe
U3MEHEHUE MHpPOBO33pE  KOPPEKTHUBHI B
CBOICTB INPOCTBIX | HHE, JIEHCTBUE TOCHE
BELIECTB COOTBETCTB  €r0 3aBEPLICHUS HA|
HEMETAJJIOB U HMX | yrollee OCHOBE €r0 yyeTa
COEIMHEHUI B COBPEMEHH  CIEJIaHHBIX
3aBUCUMOCTU OT oMy OIIHMOOK.
3apsna sjapa YPOBHIO Ilo3naBaTenbHbIE
aTOMOB pa3BUTHA :

HEMETaJJIOB. HayKH, U CTpOSIT peueBoe
YMmertb 06’I)§ICH)ITI) KOMMYHHKa BbICKA3bIBAHUC B
CBONCTBa TUBHYIO YCTHOU U
HEMCETAJJIOB U UX KOMIICTCHT MUCbMEHHOM
COEIMHEHUH B CBETE | HOCTh B dopme
npeacTaBiaeHU 00 | odmennn 1 KoMMyHHKAaTHBH
OKHUCJIUTEIbHO- COTpPyJHHUYE ble:
BOCCTaHOBUTEJbHBI | CTBE CO KOPPEKTUPYIOT
X peakuusix u CBEpPCTHHMKA  JIEHCTBUS
3JIEKTPOJUTUYECKON | MU B napTHepa
JIUCCOITHALINH. nporuecce

yueOHOit

JesITeIbHOC

TH.

44 Tloaroroska k TMA 3HaTh CTpOEHHE ®opmupoBa  PeryasiTuBHbie: Tloaro
aTOMOB Tb BHOCAT TOBUTH
HEMETaIJIOB, [IEIOCTHOE ~ HEeoOXOTUMBIe cs K
WU3MEHEHUE MHPOBO33pE  KOPPEKTHUBHI B KOHTp
CBOMCTB INPOCTBIX | HHE, JIEHCTBUE TOCHE OJIBHO
BELIECTB COOTBETCTB  €r0 3aBEpLICHUs Ha My
HEMETAJJIOB UM HUX | yrollee OCHOBE €ro yyeTa TECTHUP
COEIMHEHUI B COBPEMEHH  CJIEJIaHHBIX OBaHU
3aBUCUMOCTH OT oMy OIIHOOK. 1)
3apsaga sapa YPOBHIO ITo3HaBaTenbHBIE
aToMOB pasBuTHs :

HEMETaJJIOB. HayKW, H CTPOSIT peueBoe
VYMeTb OOBSICHITH KOMMYHHKa BBICKA3bIBAHUC B
CBOJNCTBa TUBHYIO YCTHOU U
HEMETAJJIOB U UX KOMIIETEHT  HUCbMEHHOH
COEJMHEHUI! B CBETE | HOCTh B dopme
npesacTaBiaeHUu 00 | odmeHnn 1 KoMMyHHKATHBH
OKHCIIUTEIbHO- COTpYIHUYE bl€:
BOCCTAHOBUTEINIBHBI | CTBE CO KOPPEKTUPYIOT

X peakuusix u CBEpPCTHMKA  JICHCTBUS




JNEKTPOJIUTUYECKO | MU B napTHepa
JIICCOLHAIIH. npotiecce
yaeOHOH
JeSTEIILHOC
TH.
45 KoHnTpoabHoe Ymers @opmupoBa PeryasiTuBHbIE: 1 IoBTO
TecTHPOBAHHE 110 UCIIOJIb30BaTh Th OCYIIECTBIISIOT pHTH
npuoOpeTEHHBIE OTBETCTBEH  IIOLIArOBHIA U no
noopasoeiny y
3HAHUSL. HOE UTOTOBBIN yueOH
«IIpaKTHKYM 110 OTHOIEHHE  KOHTPOJIb MO WKy
U3YyYCHUTIO CBOIICTB K YYCHHUIO, pe3yabTary Marep
NMPOCTHIX BellleCTB TOTOBHOCTb uaj
HEMEeTAJIOB HX " T1aBbL
cOoeIMHEeHUI» cnocodioct
b K
caMopa3BUT
U0 1
camoo0pazo
BaHHIO.
Tema 7. Oowgue u unousudyanvhsle ceolicmea memanos (11 u)
4¢ O6ume busnueckue u YMmerb dopMupoBathb PerynsitTuBHbIE: 1 § 39- PeakTuBbl u
XHUMHIYECKHE CBOMCTBA MPUMEHSTh L[ETIOCTHOE NPUHUMAIOT U 42, XUMHYECKO
. 3HaHHUSI O MHPOBO33PEHHE  COXPAHSIOT yIp. e
MCTAJIIOB.  peakilhu ¢ METaJUIMIecKoH | , Y4eOHYI0 3a/1a4y, 4, obopynoBa
HEMCTaUIaMu, CBSI3U NI COOTBETCTBYI0  IIIAHUPYIOT CBOU TECTOB | HHE
KHCJIOTaMH, COJIAMU. pa3bACHCHUA ee IEUCTBUS B BIC
BoccTaHoBUTEILHBIE (busnueckux COBPEMEHHOMY  COOTBETCTBHH C 3a]aH
CBOMCTBA METAILIOB. CBOWCTB YPOBHIO MOCTABJICHHOM us;
e . METAIIOB. pasBHUTHUS 3agadeit u
Aiekmp OxuMuqefKuu Ymers HayKH. YCIIOBUSIMH €€
PAO HANPACEH U OJIL30BATLCS peanusanuu
Memaiios. ANIEKTPOXUMHYE IMo3naBaTenbHBI
Jlabopamopmubwtii onpim | CKUM psjioM e:
No32Bzaumoodeticmeue HaIPsDKEHUN HCIIONB3YIOT
METAIIOB, 3HAKOBO —
Memanios ¢ . COCTAaBJIATh CHUMBOJTUYECKHE
pacmeopamu coseu. ypaBHEHMUS CcpencTBa
Bszaumooeticmsue XUMHUYECKUX KommyHukaTus
Memannios (Machus, YuH- | peaKuuii, HbIe:
Ka, Jcenesa, Meou) ¢ XapaKTepH3yoLL apryMeHTHPYIOT
UX CBOWCTBa CBOIO TIO3UIIMIO U
pacmeopamu Kucjiom
METaJUIOB, U KOOPJUHUPYIOT
T 0OBSACHATH €e ¢ MO3ULIUU
ﬂemoucmpauuouubtﬁ CBONCTBa MapTHEPOB B
onoim Ne23 Hsyquue METAJUIOB B COTPYAHUYECTBE
00pa3 Y06 Memaios. CBCTC . ONpEACIIIOT
Mpe/ICTaBICHUM CBOIO JINUHYIO
00 MTO3HIIHIO,
OKHCJIUTEIIBHO- aJIEKBaTHYIO
BOCCTaHOBHUTEJIb muddepenmposa
HBIX MPOIECCax. HHYIO
CaMOOIICHKY
CBOMX YCIIEXOB B
yuebe
4 [IlenouHBIE METAIIIEL. Y™mers ®opmupoBath  PeryJsiTUBHBIE: 1 §43 PeakTuBEI U
COe/IMHEHNS [ENIOYHBIX | XAPAKTEPH30BAT | OTBETCTBEHHOE  IUIAHWPYIOT CBOM XUMHUYECKO
b LIEJOYHbIE OTHOIIIEHHE K  JICHCTBUS B CBSI3H e
MCTaIIoB . MEeTaJUIbl Ha YUEHHIO, C MOCTaBJICHHOW obopynoBa
Hemoncmpayuonnolii OCHOBAHUU UX TFOTOBHOCTb M 3ajadyel u HUE
onvim Ne24 MOJIOKCHMS B CHOCOOHOCTh K YCIIOBHSIMH €€
Bzaumooeticmeaue MEpHOINYECKON | caMoo0pa3oBaH  pEIICHHMS,
WENOUHBIX MEMAIIO8 C Tabnuie u 0. YUUTBHIBAIOT
doii CTPOCHHMS MPaBUIIO B
60 ) aTOMOB, [UIAHUPOBAHUU U




COCTaBIIAITh
ypaBHEHUS
peakiui,
XapaKkTepU3yIOI]
HUX CBOMCTBA
IIEIOYHBIX
METaJIOB, H
O0BSACHATHL UX B
CBETE
MpeAcTaBICHUN
00
3JIEKTPOIIUTUYEC
KoM
JTMCCOIAIINA |
OKHCIIMTEIIBHO-
BOCCTaHOBHUTEITb
HBIX IpoIleccax.

KOHTpOJIE
criocoba
pemeHust
ITo3HaBaTe/IbLHBI
e:

CTaBAT U
(bopMyIHPYIOT
e U
npo0OJIeMbl ypoKa
UCTIONIB3YIOT
TIOUCK
HEOOXOTUMOMN
HHPOPMALIUH IS
BBITIOJTHEHHS
Y4eOHBIX 3aJaHui
c
HCTIONIb30BaHUEM
y4eOHOoI
JUTEPaTyphl
KommyHukaTus
HbIE:

a/IeKBaTHO
UCTIOJNB3YIOT
peueBble
CpeacTBa A

3P PEKTHBHOTO
pemeHus
KOMMYHHUKaTHBH
BIX 33724
YUUTBIBAIOT
pa3Hble MHEHHS 1
CTpEeMSATCS K

KOODJHHAINU
Ppas3IUYHBIX
MHO3UILIUHA B
COTPYTHUYIECTBE
44 CpoiicTBa Ymerhb ®opmuposats  PeryiasTuBHBIE: § 44 PeaktuBrsl u
1EJI0YHO3EMEIbHBIX XapaKTepU30BaT | IEIOCTHOE IUIAHUPYIOT CBOU XUMHYECKO
b sieMeHTHI [[A- | MupoBo33peHue JeHCTBUS B CBSI3U e
METAJJIOB U UX o
. TpyIIIBI HA , C TTOCTaBJICHHON obopynoBa
COCIMHCHHH. OCHOBaHHH HX COOTBETCTBYIO  3ajaueii u HHE
ﬂemoncmpauuonnbtﬁ MOJIOXKEHUS B mee YCIOBHUSMHU €€
onwvim Ne25 NEePUOIMIECKON | COBPEMEHHOMY  pEIIeHHS,
Bzaumooeticmsue Tabnuue u YPOBHIO YYUTHIBAIOT
WENOYHO3EMETIbHBIX CTPOEHHUS pa3BHUTHS NPaBUJIO B
Memainnos ¢ 8000U. aTOMOB. YMETh | HayKH, U IUTAHUPOBAHUU H
Obpasywvl sadxicHetuux COCTaBIISITh KOMMYHHKATHB  KOHTpOJIE
NPUPOOHBIX COEOUHEHUU YpaBHEHHUS HYIO cnocoba
MazHusl, Kanbyus. peaknui, KOMIICTEHTHOCT ~ PEIIeHHS
XapakTepu3yonl | b B oomieHnn 1 [lo3HaBaTe/IbHbI
UX CBOWCTBa COTPYJIHHYECTB  €:
KaJIBIUS U €ro | € co CTaBAT U
COC/IMHEHU, U | B3pOCIBIMU U bopMyIHPYIOT
OOBSCHATh WX B | CBEPCTHUKAMHU.  LEIH U
cBeTe po6JIeMbI ypoKa
IIpeICTaBICHUN HCIIONB3YIOT
00 TTONCK
3JIEKTPOJIUTHYEC HE00X0TUMOMH
KOM nHdopmanuu s
JMCCOLMAINH U BBITIOJTHEHHS
OKHCJINTEIBHO- yueOHBIX 3a/1laHUH
BOCCTaHOBHUTEIIb c

HBIX Mpoueccax.

UCTIONIb30BAaHUEM
yueOHOH
JUTEPATypHI




KomMmyHukaTtus
1118 (H

aJIeKBAaTHO
HCTIONB3YIOT
pedeBsie
cpencTBa aiis

s deKkTUBHOrO
peneHus
KOMMYHHUKaTUBH
BIX 33724
YUHUTHIBAIOT
pa3HbIe MHEHUS H
CTpeMsTCA K
KOOpAWHAIINN
Ppa3IMIHBIX
MO3UIIUHA B
COTPYAHUYECTBE

CBoiicTBa COEMHEHU
kanpius. JKecTkocTh
BOJIBI

Jlabopamopuutii onvim
Ne3303naxomnenue co
ceolticmeamu u
npespaujenusmMu
Kapboonamos u
euopoxapoonamos. Th
Jlabopamopuutii onbim
Ne34Ycempanenue
JHrcecmrKocmu 800vl 8
domauwnux ycnosusix Th

3HaTh
Ka4eCTBECHHYIO
pCaKIMio Ha

HWOHBI KaJIbIHs.

3HaTh, YeM
obycroBieHa
JKECTKOCTH
BOJIBI. YMETH
Pa3bICHATH
CII0COOBI
yCTpaHeHHUS
KECTKOCTHU
BOJIBL.

®opMupoBaTh
LIETIOCTHOE
MHUPOBO33PEHUE
COOTBETCTBYIO
iee
COBPEMCHHOMY
YPOBHIO
pas3BHUTHUS
HAYKH, W
KOMMYHHUKATUB
HYIO
KOMIIETEHTHOCT
b B OOLLIEHUU U
COTPYAHUYECTB
€ co
B3pPOCJIBIMH U
CBEPCTHUKAMU.

PerynsatuBHbie:
IUTAHUPYIOT CBOU
JIEWCTBHS B CBSI3U
C MOCTaBJICHHOM
3ajauei u
YCIIOBUSIMH €€
peleHus,
YYUTHIBAIOT
TIPaBUJIO B
TUTAHUPOBAHHUA 1
KOHTpPOJIC
crocoba
pemeHus
Ilo3HaBaTeILHBI
e:

CTaBAT U
(bopMyIHPYIOT
LEJIH ¥
poOJIEeMEI ypoKa
HCTIONB3YIOT
IIOHCK
HEOOXOTUMOM
HHPOPMALIUH IS
BBIIOJIHEHUS
y4eOHBIX 3aJaHUI
C
HCIIOIL30BaAHUEM
yaeOHo
JIUTEPaTyPhI
KommyHukaTHB
HbIE:

aJIeKBaTHO
HCTIONB3YIOT
pedeBbie
cpencTBa miis

3¢ HEKTUBHOTO
pelieHust
KOMMYHHUKATHBH
BIX 3a7a4
YYUTHIBAIOT
pa3HbIC MHEHUS U
CTpeMSATCS K
KOOpAWHAIIHA
pa3IMIHBIX
IIO3UIIUH B
COTPYAHUYECTBE

§ 45

PeaktuBbl u
XHUMUYECKO
e
00opynoBa
HUE

5(

CBolicTBa aTIOMUHHS
Jemoncmpayuonnuotii

YMeTh
COCTaBIISITh

DopMHpOBATH
LEJIOCTHOE

PeryasiTuBHbIe:
IUTAHUPYIOT CBOU

§ 46

PeakTuBEI B
XHUMHYECKO




onoim Ne26 YpaBHEHUS MHUPOBO33PEHUE  JIEUCTBHUS C €
Bsaumodeticmeue XUMHYCCKHX , MTOCTaBJICHHON 000pynoBa
. peaKiui, COOTBETCTBYIO  3amaveii u HUE
AJNIOMUHUA C 60@0“.
~ XapaKTEPU3YIOI | IIee YCIIOBUSIMHU €€
Obpasypel sadxcretiuux uX obmme COBPEMEHHOMY  pEIICHHS,
NPUPOOHBIX COeOUHEHULl | cBoiicTBa YPOBHIO OLIEHUBAIOT
ANFOMUHUS aJFOMUHHUS, pa3BUTHA MPaBUIBHOCTh
OOBSICHATh 3TH | HAYKU, U BBIIOJIHCHHS
peakiuu B KOMMYHHUKATHB  JICHCTBUS
cBeTe HYIO Ilo3HaBaTeIbHBI
MPEJICTaBJICHUN | KOMIIETCHTHOCT  e:
00 b B OOIICHUM U CAMOCTOSTEIHHO
OKHCJIUTEIBHO- | COTPYIHUYECTB  BBIACISIOT U
BOCCTAHOBHUTEIIb | € CO bopMyIHPYIOT
HBIX MPOIECCax.| CBEPCTHUKAMHU  [O3HABATEIBHYIO
B Mpoliecce IIEITb,
yaeOHOI HCTIONB3YIOT
NESTEBbHOCTH.  OOIIUC MPUEMBI
peleHus 3a1a4
KommyHukaTus
HbIE:
JIOITYCKAIOT
BO3MOXHOCTb
Pa3MUYHBIX TOUYCK
3pEHUs, B TOM
YHUCIIC HE
COBIAIAMONIUX C
HX COOCTBEHHOM
u
OPHUCHTUPYIOTCS
Ha TO3UIIHIO
nmapTHepa B
OOIICHUHN H
B3aUMOJICHCTBUU
51 AM(DOTEPHOCTh OKCHIA | YMETh ®opmupoBath  PeryjsTuBHBIE: § 47 PeakTHBBI U
M THAPOKCHA ZIOKa3bIBATE IIEJIOCTHOE IIAHHPYIOT CBOH XHUMHYECKO
am(oTepHbIi MHUPOBO33pEHHE JACHCTBUS C e
AJIFOMUHUSA. .

. xapakrtep , MTOCTaBJIEHHOM obopymoBa
Jlabopamopnutii onvim COEMHEHHUS, COOTBETCTBYIO  3ajaueil u HUE
Ne3511 ojlydernue COCTaBJIATh mee YCIIOBHUSMH €€
2UOPOKCUOA ANIOMUHUSL | YPaBHEHHS COBPEMEHHOMY  pEIIeHHts,

u ezaumoolelicmaue eco | COOTBEICTBYIONI | yPOBHIO OIICHUBAIOT
C KUCTIOMAMiL U X XMMUYECKVX | PasBUTHA MPaBUIBHOCTh
peakiuii u HAYKH, U BBITIOJTHEHUS
Wyerouamu. OOBSICHATh WX B| KOMMYHHKATHB  JIeHCTBHUS
cBeTe HYIO Ilo3HaBaTeIbHbBI
MpeACTaBJICHUN | KOMIIETEHTHOCT e€:
00 b B OOIIEHMHU M CAMOCTOSTEIHHO
JNEKTPOJUTHYEC | COTPYAHUYECTB  BBIICISIOT U
KOt e co bopMyIHPYIOT
JIACCOIMALINH. CBEpCTHUKAMH  TI03HABATEIbHYIO
B Mpoliecce 1EIIb,
yaeOHoit HCTIONB3YIOT
JIESITENIBHOCTH.  OOIIHE IPUEMBI

penieHus 3anaq
KommyHukarus
HbIE:

JIOMyCKaI0T
BO3MOYXHOCTb
Pa3IUYHBIX TOUEK
3peHusi, B TOM
YUCJIEC HE
COBIIAJIAIOIIHX C
HX COOCTBEHHOMH
u




OpUEHTUPYIOTCA
Ha TTO3UIHIO

mapTHepa B
0o0ILIEHNN |
B3aNUMOJIEUCTBUU
52 %Keneso. 3Hath crpoenue | Popmuposats  PeryisiruBHbIE: § 48 Jatunx
Jlemoncmpayuonnsiii aToMa JeJnes3a, | IeJIOCTHOE HJI“aHI/Ipy}OT CBOH JTaBJICHUS,
onvim Ne27 O6pasybl (u3nMUeckre W | MUPOBO33PEHUE JICHCTBHUS C § PCaKTHUBEI U
XUMHYCCKHE , MOCTaBJICHHOU XHUMUYECKO
pyo oicenesa. Coicueanue CBOWiCTBa COOTBETCTBYIO  3ajavei u e
Jcene3a 6 KUciopooe U | xenesa. YMers iee YCIIOBUSIMU €€ 00opynoBa
Xnope. Pa3bsICHATh COBPEMCHHOMY  pCIICHUS, HUE,
.]Iaﬂopamopublﬁ onvim M CBOMCTBa YPOBHIO OLICHUBAKOT KOJIJICKIITUN
36«OKucienue rceneza JKele3a B CBETEe | Pa3BUTHA TIPaBUIBHOCTH
60 61ANCHOM 6030yXEN MPEICTABICHUN | HAyKd, W BBITIONTHEHNS
TE 00 KOMMYHHUKATHB  JIeHCTBUSA
OKHCIUTENBHO- | HYIO Ilo3HaBaTeIbHBI
BOCCTAHOBUTEINb | KOMIIETCHTHOCT  €:
HBIX Iporeccax | b B oOmeHnn 1 CaMOCTOATEIIHHO
" COTPYAHUYECTB  BBIICISIOT U
3JEKTPOIIMTHYEC | € CO bopMyIHpyOT
KO CBEPCTHUKAMH  ITO3HABATEIBHYIO
JTUCCOIIMAIINH. B TIpolecce 1IEITb,
yaeOHoI HCTIONB3YIOT
NESTENBHOCTH.  OOIINE IPUEMBI
perieHns 3aaa4q
KommyHukatus
HBIE:
Honyckart
BO3MOIKHOCTD
Pa3IMIHBIX TOUYCK
3peHHs, B TOM
YHCIIC HE
COBMAAIOIIUX C
HX COOCTBCHHOM.
53 CBoiicTBa coeIMHEHU N 3HaTh cBoiicTBa | PopMupoBats  PeryjsiruBHbIE: §49 PeakTHBBI U
JKeJe3a; OKCHIIOB, COCIIITHEHUH IEIIOCTHOE [TmarupyroT CBOM XAMA9IECKO
. Fe(Il) u Fe(Ill). | MupoBO33peHNE AEUCTBHS C e
THAPOKCHIOB 1 COJICH Ymeth MOCTaBJIEHHON obopynoBa
) pPyAa
xenesa(ll u I11). COCTaBIIATH COOTBETCTBYIO  3ajaueil u HHE
Jlabopamopuuiit onbim | ypasnenus ee YCIIOBHAMH €€
Ne3TITonyuenue COOTBETCTBYIOII | COBPEMEHHOMY  pEIICHUS,
ZMOPOKCMOOG 9!6‘6]16361([]) WX peakuui B YPOBHIO OIICHMBAIOT
CBETE A3BUTHSI MPaBUIBHOCTh
u () u . MpeCTaBICHUN f{aym/l, BII))IHOJ'IHCHI/I}I
63aUMOOCUCMBUE UX C 00 KOMMYHHKATHB  JICHCTBUS
Kuciomamu u AJIEKTPOJIUTUYEC | HYIO Ilo3HaBaTeIbHBI
wenowamu. Th KO KOMIIETEHTHOCT  €:
JUCCOIMaui U | b B obmernn  CaMOCTOSATEIEHO
OKHCIUTEIbHO- | U BEIJICJIIOT U
BOCCTAHOBHUTEIb | COTPYAHUYECTB  (POPMYITUPYIOT
HBIX TIpoIleccax.| € co MTO3HABATEIEHYTO
CBEPCTHUKAMH  IICTIb,
M B3POCIBIMH.  HCIOJB3YIOT

oO11e IpuemMsl
pemeHus 3agaq
KommyHukarus
HbIE:
JomyckaroT
BO3MOXHOCTb
Pa3IUYHBIX TOUYEK
3peHus, B TOM
qucie He
COBMAJAIOLIUX C
nX COOCTBEHHOH.




54 Ipakmuueckas Ymers Pa3BuBats PeryasiruBHbIe: 1 § 50 PeakTuBbl U
paboma NeS. Pewenue IPUMEHSTD YMEHHUS OcyLueCTBJI;HOT XUMHYECKO
TEOPETUYECKUE | OLCHHBATh HOIIAroBBIH e
IKCREPUMEHMATIBHBIX 3HaHUS Ha CUTYaluIo | KOHTPOJIb T10 obopyznosa
3a0au no meme IPaKTHKE, OIEpPaTHBHO pe3yIbTaTy HHue
«Oobwue u 00BACHATH IPMHAMATh Mo3HaBaTeabHbI
unouguoyaﬂbnble HAOJIIO/ICHUS. U | PCIICHHE, e:
CEOIICIIEA MEMALI0E). | PE3YIBTATHI HaXOJHUTh Crposrt peueBoe
TE TPOBOUMBIX aJIeKBaTHBIC BBICKa3bIBaHHE B
OITIBITOB, CIoCcoOBI YCTHOH 1
XapaKTepu30BaT | B3aMMOJCHUCTBH  ITHUCEMEHHOU
b YCIIOBHSA I C dopme
TEUCHHUS onHOKnaccHnKa KomMmyHukaTus
peakiuii 10 MH BO BpeMs HblE:
KOHIIa B HPOBENICHUS YYUTHIBAIOT
pacTBOpax NPaKTUYECKOW  pa3Hble MHEHUS U
JJIEKTPOJIUTOB. | PabOTHI. CTPEMSTCS K
KOOPJHHAINU
Pas3IHYIHBIX
MO3HUILIMH B
COTPYTHUYECTBE
5% TToaroroBka k TUA O600IIHUTD ®opmupoBats  PeryiasTuBHbIE: 1 IToBTO
3HaHUS 110 TEME | LIEIOCTHOE BHocsiT pHTH
«Merasuib» MHPOBO33peHHE HE0OXOMMBbIC TEMY
, KOPPEKTHUBEI B «Mera
COOTBETCTBYIO  AeiicTBHE mociie JUIBI.
miee €ro 3aBepLICHHS
COBPEMEHHOMY  Ha OCHOBE €I0 H
YPOBHIO ydera Xapakrepa
pa3BUTHS ClIeNaHHbBIX
HayKH, omubdoK
KOMMYHUKaTuB  KoMMyHHUKATHB
HYIO HbIE:
KOMIIETEHTHOCT ~ KOHTPOJIUPYIOT
b B OOIICHUWH  JeicTBUSA
" napTHepa
COTPYAHHYECTB
e co
CBEPCTHUKAMHU
U B3POCIBIMH.

5¢ KonTpoabHoe Y™mers ®opmupoBaTh  PeryasiTuBHbIE: 1 IToBTO

TeCTHPOBAHHE /10 MCTIONIB30BaTh OTBETCTBEHHOE  OCYIECTBILIOT pHTh

HpI/IO6peTeHHLIe OTHOILIICHUE K UTOT'OBbIU U 1o
noopasoeny y

3HAHU. YUYCHUIO, IIOoIIaroBbIN yqe6H
«IIpaKkTHKYM 1O FOTOBHOCTh M KOHTPOJIb MO MKy
U3YYEHMIO CBOWICTB CHIOCOOHOCTh K PEe3yJIbTaTy marep
IMPOCTHIX BEIIECTB camopazButriio  [lo3HaBaTeabHBI nai
METAJLJIOB HUX u €: CTPOAT B TJIaBbI

. caMo00pa3oBaH MHCbMEHHOMN
coeIMHeHui» o, (opwe.
Pa3gen 5. OcHOBBI ONBITHO-IKCIIEPUMEHTAIBHOI M MPOEKTHOI AesiTeabHOCTH (129)

5] TexHuka O€30MACHOCTH | Vyenue 1.Pa3Butue 1 PeaktuBsl
npu BBITTOJIHEHHMH | xapakTepusopar | BHYTPECHHEH XUMHUYECKO
CaMOCTOATCIIbHBIX b Ba)kKHelue | MO3WIHH €
OIIBITOB U | xpMHYeCKHe MIKOJILHUKA Ha obopynoBa
JKCIEPUMEHTOB B | nomstus: YpOBHe HHUe
JOMAIIHUX YCIOBHUSAX U | xpmuueckwuii HOJIOKUTENHEHO
C HCIIOJIB30BAHUEM 3JIEMEHT, 'O OTHOLICHUA
000py1oBaHH Knaccudukamus | K IIKOIE,

XHUMHUYCCKOHU BEILIECTB TIIOHMMAaHUs

nabopaTopuH. HEOOXOMMOCT
U y4eHHs,
BBIP)XCHHOT'O
B
npeoOagaHun

y4eOHO-




MTO3HABATEIEHBI
X MOTHBOB U
MPEIIIOYTCHIH
COIMAJILHOTO
crocoba
OLICHKHU
3HAHWM;
2.®opmupoBaH
ne
BBIPAYKEHHOU
YCTOMYMBOM
y4eOHo-
TTO3HABATEIIEHO
1 MOTHUBaLIUU
YIeHUS

5§

Ilpaxmuueckasn
paboma NelO. Th
Obpawenue co
cmekKnom (ccubanue
CMEKAAHHOU mpyoKu,
u3z2omoenenue:
nunemku; Kanuinapos;
npocmenuux y3noe;
npocmenmux
npuoopos), Th

Hcnons3oBanne
71a00paTOpPHOTO
000pyI0BaHUS
U CTEKJISIHHOMU
TIOCYTBI,
TIPOBEICHIE
HECJIOKHBIX
9KCIIEPUMEHTOB
TSt
JIOKa3aTeNbCTBA
BBIJBUTaCMbIX
TIPETIONI0KEHI
H; omcaHue
pe3yJbTaTOB
9THX paboT

1. Opuenrarus
Ha MOHUMAaHHe
MPUYHH yCIiexa
B yueOHOU

eI TEILHOCTH;
2. YyebHo-
[M03HABATEIbHBI
i MHTEpEC K
HOBOMY
y4aeOHOMY
MaTepuany u
crocobam
pemeHus
HOBOI1 YaCTHOM
3a7a4n

K.YV .

YMenus paboTath
B mapax.

ILYVY/.

YMenus
Ha0JIIO1aTh,
JeJaTh  BBIBOMBI
MpU TPOBEACHUHU
OIILITOB.

P.YVI.

YMenne
CaMOCTOSATEIbHOT
0 BeJIcHUS
9KCIEPUMEHTAITb
HOM
JIEATENILHOCTH,
OIIUCHIBATH
XUMHUYECKHUE
peaxmuy,
HabIr0JaeMEIE B
xoze

PeaktuBsl u
XHUMUYECKO
e
00opynoBa
HHE

IKCIIEPUMEHTA.
59 XUMHUYECKUH ElHaJ'II/I?.Z 3HAHKE OCHOB 1.OpuenTanus K.YY/]. PeakTuBbl 1
Ka4CCTBEHHBIN 1 XUMHUECKOTO Ha TOHUMaHNe 1. Ymenue XHMHYECKO
KOJIMYECTBEHHBIN AHAIN3A MPWYHH yClieXa JIOTOBAPHBATHCS e
B yueOHOH U TIPUXOJIUTH K obopynoBa
JIeATENBHOCTH;  O0IIeMy HHE
2. YuebOHo- PEUIeHHIO B
[M03HABaTEIbLHBl  COBMECTHOM
i mHTEpEC K JIESITEILHOCTH;
HOBOMY 2.YmMeHue
yaeOHOMY IPOJYKTUBHO
Marepuany u paspemiathb
criocobam KOH(IUKTHI Ha
pemeHus OCHOBE y4eTa

HOBOM YaCTHOH
3a1a49d

WMHTEPECOB U
MO3UINH BCEX €T0
YYacCTHHKOB
ILYVY/].

1. ®opmupoBaTh
yMeHHe
MIPOBOANTH
CpaBHEHHE U
KJ1acCH(UKAITIIO
10 33JaHHBIM
KPHUTEPHSIM;
2.®opMHpOBATH Y
yUaIxcs
IpeJCTaBIEHUE O
HOMEHKJIAType
HEOPTaHMYECKUX
COEIMHEHU.

P.VV]I.




1. Ymenue
YYIHUTHIBATH
BBIZIEJICHHEIE
y4UTEIEM
OpPHUCHTHUPBI
NIEHCTBHUS B
HOBOM Y4eOHOM
MaTepHale B
COTPYAHUYECTBE
C YUHTEJIEM;

2. YMmenue
IUTAHUPOBATH
CBOH JICHCTBHS B
COOTBETCTBMH C

MOCTaBJICHHON
3agaueil u
YCIOBUSIMH €€
peanu3aimm.

6( Teopernueckue OCHOBBI | VmeHue 1.Pa3Butue K.YY/I. PeakTuBbI 1
OIILITHO- OOBICHATH BHYTpCHHEH 1. Ymenne: XAMH9ECKO
SKCIEPUMEHTAIILHON M | 3aKOHOMEPHOCT | MO3UIH * CTPOUTH e
MPOEKTHOMN Y N3MEHEHUS IIKOJIbHUKA HA ~ TIOHATHBIC IS obopynosa
ACATCIIbHOCTH. CBOWCTB YpPOBHE napTHepa HHEC

BEIIIECTB , MOJIOXKUTEIBHO  BBICKA3bIBAHUS,
3HAaHUE OCHOB IO OTHOIIGHUS  YYUTHIBAIOIINE,
9KCIEPUMEHTANl | K IIKOJIE, YTO MapTHEP
BHOI U MOHMMaHHSA 3HAET W BUAUT, a
MPOEKTHOM HEOOXOAMMOCT  YTO HET;
JIeSITeTIbHOCTH U Y4eHus, * 3a71aBaTh
BBIPQ)KEHHOTO BOTIPOCHI,
B L]
npeoOiaaHi  KOHTPOJIHMPOBATh
y4eOHo- IEHCTBUS
MO3HABaTEJIbHBI  TapTHEpa.
X MOTUBOB U ILYVYA.
NPEIIIOYTEHU N YMeHue:
COLIMAJIHOTO * OCYILECTBJISATh
cnocoba aHamn3 00bEKTOB
OLICHKH C BBIJICJICHUEM
3HaHUM; CYIIECTBEHHBIX U
2.0opMHpPOBaH  HECYLIECTBEHHBIX
ne MIPU3HAKOB;
BBIpPA)KEHHON * OCYIIIECTBIIATh
YCTOMYUBOH CUHTE3 KaK
yueOHo- COCTaBJICHHE
MO3HABATEJILHO  IIEJIOTO U3
i MOTUBaLIUU yacTei.
YYEHHUS. P.YY].
YMeHus:
1.0cymiecTBasATH
WUTOTOBBIN U
MOILIAaroBbIN
KOHTPOJIb 110
pe3ybTary;
2. AnekBaTHO
BOCIIPUHUMATh
OLICHKY YUHTEIIs;
3. Paznuuats
crocob u
pe3ynbTat
IEHCTBUS

6] BpIOOp TeMBbI IPOEKTA. VYmenne PazsuBaTh K.YV .
[TImanupoBanue IUIAHUPOBATh criocoObHOCTh K 1. YMeHue
ACATCIIbHOCTH. COOCTBEHHYIO CaMOOILICHKE Ha  JOrOBapHBaThCs

SKCIEPUMEHTANl | OCHOBE U TIPUXOJUTH K
BHYIO KpHUTEpHs obmmemy
JIeSITENIBHOCTD , | YCIIEIIHOCTH peIeHnIo B
YMEHHUE yueOHOH COBMECTHOH




BBIJIBUTATh
THUIIOTE3HI,
CTaBUTH
MPOEKTHBIE
3aJIa4H.

JACATCIBHOCTH

eI TEILHOCTH;
2.Ymenne
MIPOTYKTUBHO
paspenuiatb
KOH(JIMKTHI HA
OCHOBE yueTa
HHTEPECOB 1
MHO3HUIIUH BCEX €TO
YYaCTHHKOB
ILYVY/.
1.YMenue
MIPOBOTUTH
CpaBHEHHE U
KJ1accH(UKAITIIO
110 3aJaHHBIM
KPUTEPHSIM;

2. ®opmMupoBaTh
Y y4armxcst
MIpEJCTaBICHAE O
HOMEHKJIAType
HEOPTaHIMYECKUX
COCIUHCHUM
P.YVI.
1.YMenue
YAUTHIBATh
BBIJIEJIEHHEIE
yauTeIeM
OPHUECHTHUPHI
IEUCTBUS B
HOBOM YyueOHOM
MaTepHae B
COTPYAHUYECTBE
C YUHTEIEM;

2. YMmenue
IJTAHUPOBATh
CBOM JIHICTBUSI B
COOTBETCTBMH C
IOCTaBJICHHOM
3ajavueil u
YCIIOBUSIMU €€
pean3ainy.

IloaroroBka
npoekTa.Coop

nH(pOpMaIIUY O JaHHOU
teme.MoaenpoBanue

MIPOEKTHOMN
NEATEIBHOCTH.

YMmeHnue
TUIAHUPOBATh
COOCTBEHHYIO
IKCIIEPHUMEHTA
BHYIO
JIeSTeNIHOCTb ,
yMeHHe
BBIJIBUTATh
THIOTE3HI,
CTaBHTh
HPOCKTHBIE
3aJa4H,
cobupars
HHPOPMALIHIO
U3 Pa3IMYHBIX
HCTOYHHKOB,
AHAJIU3UPOBATD,
MO/ICIIMPOBATh
IKCTIEPUMEHT

1.Pa3Burue
BHYTpPEHHEN
HO3ULHN
HIKOJIBbHHKA Ha
CaMOCTOSITENIbH
oe
MIPOEKTHPOBAH
ne yaeOHoi
JIeSITETbHOCTH
2.DopmupoBaH
ue
BBIPAYKEHHOU
YCTONYMBOM
y4eOHo-
MO3HABATENIBHO
¥ MOTHBAIAU
y4eHUst

K.YY/].

1. YMenue:

* CTPOUTH
IOHSTHBIE IS
mapTHepa
BBICKA3bIBAHUA,
y‘II/ITI)IBaIOHH/Ie,
YTO ITapTHEP
3HAET U BUIUT, a
4TO HET;

* 33/1aBaTh
BOIIPOCHI;

L]
KOHTPOJIMPOBATH
IEUCTBHUS
mapTHepa.
ILYVY/.
YwMmenue:

* OCYILIECTBIIATh
aHau3 00bEKTOB
C BBIJIEJIEHUEM
CYILIECTBEHHBIX U
HECYILECTBEHHBIX
MIPHU3HAKOB;

* OCYILLECTBJIATH
CHUHTE3 KaK
COCTaBJIEHUE

PeakTuBbl u
XUMHYECKO
e
o0opynoBa
HHE




LIEJIOr0 U3
JacTew.

P.YVI.
VYMmeHus:
1.0OcymiecTBasATh
HWTOTOBBLIN U
MOIIaroBBIA
KOHTPOJIb T10
pe3yIbTaTy;

2. AekBaTHO
BOCIIPHHUMATH
OIICHKY YYHTEIIS;
3. Paznuuath
croco0 u
pe3ynbTat
IEUCTBUS

i BeimonHeHnne  y4eOHBIX

MIPOEKTOB, OTBITHO-
AKCIIEPUMEHTAIIbHBIX
pador.
IMpakTuyeckue
padoTrel MO TeMaM
NPOEKTOB  y4allUuXcs,

Hcnons3oBanue
71ab0paTOpPHOTO
000pyI0BaHUS
U CTEKJITHHOM
TIOCYTBI,
TIPOBEICHIE
JKCIICPUMECHTOB
TSt
JIOKa3aTeNbCTBA
BBIJBUTaCMbIX
TIPETIONI0KEHI
H; omcaHue
pe3yJbTaTOB
9THX paboT

K.YY/].

1. YMmenue
JIOTOBapHUBATHCSI
U TIPUXOTUTH K
obmemy
peIIeHHIo B
COBMECTHOM
NIeSITEIILHOCTH;
2.YMmenue
MIPOAYKTHUBHO
paspemnIatb
KOH(IUKTHI Ha
OCHOBE yueTa
HMHTEPECOB U
MO3UIMH BCEX €T0
YYaCTHHKOB
ILYVY.

1. ®opMmupoBathb
yMeHUe
MIPOBOUTD
CpaBHEHHE U
KI1accH(UKAITIIO
I10 3aJaHHBIM
KPUTEPHSIM;
2.®DopMHpOBATH Y
yUaIuxcs
MpeICTaBIeHHE O
HOMEHKJIAType
HEOPTaHIMYECKUX
COEJIMHEHUI.
P.YV/.

1. YMmenue
YYUTHIBATh
BBIJIEJIEHHEIE
yauTeIeM
OpUEHTHPHI
IEUCTBUS B
HOBOM y4eOHOM
Marepuane B
COTPYAHUYECTBE
C YUHTEIEM;

2. YMmenue
TJTAHUPOBATH
CBOM JIeHICTBUS B
COOTBETCTBMH C
IIOCTaBJICHHOU
3aJadeii u
YCIIOBUSIMU €€
peaTn3aIyy.

PeakTuBbl 1
XUMHUYECKO
e
obopynoBa
HHE

64

[ToaroroBka y4eOHBIX
MTPOEKTOB K 3aIIUTE

Pas3BuBath
CIIOCOOHOCTH K
CaMOOIIEHKE Ha

K.YV/I.
1.Ymenue
HCIIOJIB30BaTh




OCHOBE
KpUTEPHUs
YCIEIIHOCTH
yueOHOM
JEATEeIbHOCTH

pedb s
PeTyISIIH
CBOCTO JICHCTBHS;
2.AeKkBaTHO
HCIIO/Ib30BAaTh
peueBbie
CpencTBa aiis
pemeHus
Ppa3IIHBIX
KOMMYHUKATHBH
BIX 32714,
CTPOHTH
MOHOJIOTHYECKOE
BBICKa3bIBaHHE,
BJIAZIETH
JTHAJIOTHYECKOM
bopmoii peun
P.YVI.
YMenue
CaMOCTOSITEILHO
aJleKBaTHO
OLICHUBATh
MPaBUIBHOCTh
BBINOJIHEHUSA
IEUCTBUSA U
BHOCHUTD
HEOOXOAUMBIE
KOPPEKTHBHI B
HCIOJIHEHUE KaK
0 XOJly €To
peanu3aIim, TaK
M B KOHIIE
IEUCTBHA.
ILYVY/.
VYmenue:
OCYIIECTBIIATh
CpaBHEHHE U
KI1accu(pUKAaIIIo,
BEIOMpast
KPUTEPHH JIJIS
yKa3aHHBIX
JIOTHYECKUX
onepauui;
CTPOHTH
JIOTHYECKOE
paccyxaeHue

65

[Ipomexxyrounas
aTTecTalusl.
3amuTa NpoeKTOB

YMenue
OBJIAJICHUS
HaBBLIKAMU
KOHTPOJIS U
OLICHKH CBOEHl
JIESITETILHOCTH,
yMeHHue
MpPeBUIETh
BO3MOJKHBIE
ITOCJIEICTBUS
CBOMX
IenCcTBHI

Ywmenne
OLIEHUTh CBOU
yaeOHbIe
JOCTHKCHUS

K.YY/].
1.YMmenue
HCITOJIB30BaTh
peub st
peryisiuu
CBOETO JICUCTBUS;
2.AnekBaTHO
HCIIOJIB30BaTh
peueBbie
cpencrTsa s
pelieHus
Pa3ITUIHBIX
KOMMYHHUKATHBH
BIX 3aj1a4,
CTPOUTh
MOHOJIOTHYECKOE
BBICKA3bIBAHUE,
BJIAZIETH
JTHAJIOTHYECKOM
¢bopmoii peun
P.YVI.




YMenne
CaMOCTOSITEIBHO
aleKBaTHO
OLIEHUBATh
MPaBUIBHOCTh
BBIIOJIHEHUS
IEUCTBUSA U
BHOCHUTD
HEOOXOAUMBIE
KOPPCKTHBEI B
HCIOJIHEHUE KaK
O X0y €ro
peanu3arim, TaK

U B KOHIIE
IEUCTBHS.
ILYY .
YMmeHue:
OCYLIECTBIIATh
CpaBHEHHE U
KJ1accu(pUKaIIIo,
BEIOMpas
KPUTEPUHU AJIS
yKa3aHHBIX
JIOTHYECKUX
onepaunuii;
CTPOHTH
JIOTHYECKOE
paccykacHue
6¢ [logroroBka k A YMeHue YMenue K.YVY/. PeakTuBBI U
PECHICHUC IIPAKTUKO OBJIAZICHUS OLICHUTb CBOU YMenue XUMHYCCKO
OPUCHTHUPOBAHHBIX HaBbIKaMU ydeOHbIe CaMOCTOSITEJIBHO e
3aaHui KOHTPOJS U JIOCTH>KEHUS OpraHU30BBIBATh obopynosa
OLIEHKHU CBOEH yaeOHOe HUE
JESTEIBHOCTH, JieiicTBHE.
yMEHHUE ILYY .
NPEIBUACTH YMeHue
BO3MOXHBIE npeoOpa3oBbIBATH
HOCIEACTBUS nadopmanuio u3
CBOMX OIHOTO BHAA B
JIEUCTBUN JIpYrou.
P.YY].
YMeHue
COCTAaBJIATh IUIaH
peleHus
poOIeMBI
67 Ilogroroska k 'MA: VMenue VMenue K.YV/I. PeakTuBHI 1
PCUICHUE ITPAKTHKO OBJIQJICHUS OLICHUTb CBOU YMeHue XUMHUYECKO
OPUECHTHUPOBAHHBIX HaBBIKAMU yucOHbIE CaMOCTOSITENILHO e
3aJlaHu i KOHTPOJISI U JOCTHUKCHUS OpPraHu30BbBIBATH obopynoBa
OLIEHKHU CBOEH yueOHOe HUE
JIESTEIBHOCTH, JieiicTBHe.
yMEeHHUE ILYVY .
MPEIBUAETH YmMmenue
BO3MOXHbIE mpeoOpa3oBHIBATH
MOCJIeICTBUS nHPOpMALIUIO U3
CBOMX OIHOTO BHJAA B
JNEUCTBUN JIpYrou.
P.YVA.
YMeHnue
COCTABJIATh IUIaH
peuieHus
POOIEMBI
64 O00O0IIEeHHE, 1.3akperuienue | 1. YMmeHue K.YVY/I. Pa6or
cUcTeMaTu3anusl u 3HaHUH 1 OpUEHTUPOBATb  YMeEHHE ac
KOppEeKUUs 3HaHUI pacueTHBIX cs Ha CaMOCTOSITENILHO TecTaM
ydamuxcs 3a Kypce HaBBIKOB y4-Csl. | IIOHMMaHHEC OpPraHu30BbBIBATH u
«IKCTIepUMEHTATbHAS 2.YmeHne IPHWYMH ycliexa ydeOHoe (mHIN
xumusg-9», 9 kmacc. peliars B yueOHoil B3aUMOJIEHCTRHE BUJYA




TecTOBBIN KOHTPOJIb.

THUIIOBEIC
MPUMEPHI
KOHTPOJIbHOU
paboTHI.

JACATCIBHOCTH

B IpyIIne
LYV

YwMmenue:

* OCYILIECTBIISATD
aHaJIN3 00BEKTOB
C BBIZIECJICHUEM
CYIIECTBEHHBIX U
HECYIIEeCTBECHHBIX
TIPU3HAKOB;

* OCYILIECTBIISTh
CHHTE3 KaK
COCTaBJICHUE
LIEJIOr0 U3
JacTew.

P.YVI.
YMenus:
1.0cymiecTBasTh
HUTOTOBBLINA U
MOIIaroBBIA
KOHTPOJIb T10
pe3yIbTaTy;

2. AekBaTHO
BOCIIPUHUMATh
OIICHKY YUMTEJIS;
3. Paznmnuath
crocod u
pe3ynbTaT
IEUCTBHUS

JIbHBIE
3aJaH
us)




