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PABOYAA ITPOITPAMMA
BHEYPOYHOH AeSITEJIbHOCTH 0 XUMHUHU

IJIA 9 KJIACCOB € MCMOJIb30BAHUEM 000PY10BAHMS LIEHTPA

«Touka pocra»

Ha 6a3e nentpa «Touka pocra» obecrieunBaeTcsi peanusanusi o0pa3oBaTeIbHBIX MPOrpaMM

€CTeCTBEHHOHAYYHOH M TEXHOJIOTMYECKON HalpaBIeHHOCTEH, pa3padOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSIMU 3aKOHOJATENIbCTBA B cdepe oOpazoBaHuss U ¢ yuéroMm pexkomeHaauuii Dene-
paJbHOTO oreparopa y4eOHOro IpeaMeTa « X UMHSI.

Pabouan nporpamMma CoCraBJI€eHaA HaA OCHOBE CJICAYIOIIIUX JOKYMEHTOB:

OyHIaMEHTAaTBHOTO fJpa COAep)KaHHUA oOlmero oOpa3oBaHHS U B COOTBETCTBUU C
l'ocynmapctBeHHBIM — cTaHgapToM  obmero  oOpa3oBaHus  (mpuka3  MuUHHCTEpPCTBA
oOpa3oBanus u Hayku Poccuiickoit @enepanmu ot 17.12.2010 r. Ne 1897).

PaGouux mporpamm. [Ipenmernas nunus yue6nukoB I.E.Pyn3utuca, ®@.I".®enpamana. §-9
KJIAcChl: mocoOue ans yuuTenei obmeoOpa3oBarensHbix opranmszanuii /H.H. 'apa. — 2
u3a., gom. — Mocksa: [Ipocsemienune, 2013 1.

®denepanpHoro 3akoHa «O0 obpazoBanuu B Poccuiickoit denepammmy Ne273-O3 ot 29
nexabps 2012.

[TpumepHO# mporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHHsS MO XUMHUH s 8-9 Kiaccos,
nonyiieHHas  /lemapramMeHTOM 00pa3oBaTeIbHBIX IPOrpaMM M CTaHAApTOB OOIIETOo
obpazoBanus MO PO.

®denepalibHOTO NIEpeyHs] y4eOHUKOB, PEKOMEHIOBAaHHOTO (JOMYIIEHHOr0) MUHUCTEPCTBOM
oOpazoBanust M Hayku P® Kk wucnonb3oBaHMi0 B 00pa3oBaTeNbHOM IIpoliecce B
001eo0pa3oBaTeNbHBIX yupexaeHuax Ha 2021-2022 yyeOHblii roa.

TpeGoBaHuii K pe3ylbTaTaM OCHOBHOTO OOIIEro o0O0pa3oBaHUs, MPEACTABICHHBIX B
(denepaTbHOM TOCYIApCTBEHHOM O00pa3oBaTeIbHOM CTaHIapTe oOmero ooOpa3oBaHUA
BTOPOTO TMOKOJIGHHs. B HHX Takke YYHUTHIBAIOTCS HIEH pPa3BUTHS U (HOpMHpOBaHUS
YHUBEPCAJIbHBIX YUEOHBIX JEHCTBHI JIIs1 OCHOBHOI'O OOILIET0 00pa30BaHHUs.

Meroanueckux peKOMEHJIaluii MUHUCTEPCTBA NpocseleHus Poccuiickon dexeparuu mno
«Peanuzanun o0Opa3oBaTeNbHBIX IPOrpaMM €CTECTBEHHOHAYYHOW U TEXHOJIOTMYECKOU
HAmpaBJIEHHOCTEW 1O XWMHU C HCIOJNb30BaHMEM O0OpymoBaHUs IeHTpa «Touka
pocTtan(yTBEpKIEHbl  pacropsbkeHrneM  MuHHCTepcTBa  TpocBemmieHus  Poccuiickoit
denepanuu ot 12 stuBaps 2021 r.Ne P-6).

OcHoBHOl o6OpazoBarenbHoi nporpammsel MBOY COII Ne 17 um. M.JI.Ko3wips moc.
Maymsackoro Ha 2021-2022 yueOHbIN TOA.

[TonoxeHus o CTPyKType, MopsaKe pa3paOOTKH U YTBEP)KICHUU PabOYMX HpOrpaMM IO
@I'OC, Ilpunoxenne Ne8 k mpukazsy MbOY COHI Ne 17 um. W.JI.Ko3beipsa mnoc.
[Maymsackoro ot 11 auBapst 2018 r. Ne 37.

VYue6noro rana MBOY COI Ne 17 um. U. JI. Ko3eips noc. [aymsuckoro Ha 2021 —
2022 y4eOHBbIH ToI.

Y4eOHO-MeTOoAMUYECKOE 0O0ecieYeHHe Kypca XUMHU OCHOBHOM 0011e00pa30BaTe/IbHOM

IIKOJIBI

1. Pymutuc I'. E. Xumus: 8 ki1.: yue6. nns obmeobpaszosar. yupexaenuii / I'. E. Pymsutuc, O©.
I'. ®enbaman. — M.: [IpocBenienue.

2. Pymsurtuc I'. E. Xumus. 9 kmacc. ®I'OC: yueb.ms obmeodpaszopar. yupexaenunii / . E.
Pymsutuc, @©. I'. ®enpaman. — M.: IIpocsenienue, 2019.

3. Xwumus: 8 KII.: 2IEKTPOHHOE MPUIIOKEHHUE K YICOHUKY.

4.  Xumus: 9 KII.: SJIEKTPOHHOE MPUIIOKECHHUE K YICOHUKY.



5. Tapa H. H. Xumus. Paboune nporpammsl. [lpeamernas nunus yueonukos I'. E. Pyn3uruca,
@. I'. Genpamana. 8—9 knaccel / H. H. 'apa. — M..: [IpocsernieHue.

6. bBoposckux T.A. Tectsl mo xumuun. A3oT u pocdop. Yriaepoa u kpemauid. Mertaiuisl.9 kiacc:
k yueOHuky I'. E. Pymsutuca, @. I'. ®enpamana «Xumus. 9 kmacey. @I'OC (k HoBoMy
yuebnuky) — M.: HzpmarensctBo «Ox3amen», 2017. — 1llc. (Cepus «YueGHo-
METOJIUYECKUI KOMILIIEKT»).

7. boposckux T.A. Tectsl mo xumun. Knaccupukamuss XUMHUYECKUX peakIuid. XUMUYECKHE
peaknuu B BOJHBIX pacTBopax. ['amorensl. Kucinopon u cepa. 9 xmacc: k yueOnuky I'. E.
Pymsutuca, ®@. I'. ®enpamana «Xumus. 9 xmace»y. ®I'OC (x HoBoMy y4yeOHUKY) — M
M3narenbctBo «IKk3aMeny, 2017. — 109 c. (Cepus «Y4eOHO-METOTMUSCKUI KOMILIIEKT).

8. T'abpycesa H. U. Xumus: padouas terpans: 8 k. / H. W. M'abpyceBa. — M.: IIpocBenienue.

9. T'apa H. H. Xumus: 3agaunuk ¢ «momomuukom»: 8—9 ki. / H. H. I'apa, H. 1. I'abpycesa.
— M.: IIpocsemenue.

10. Pagenxwmii A. M. Xumus: auaaktudeckuii matepuair: 8—9 ki. / A. M. Papenkuii. — M.:
IIpocsemenue.

11. T'apa H. H. Xumus. Ypoku: 8 ki1. / H. H. 'apa. — M.: IIpocBemenue.

12. bubnmoTreka HayYHO- MOMYJISIPHBIX M3AaHUH IS TIOTYYEHUS TOTIOTHUTEIBHOM HH(POpMAIUN
o MpeaAMeTy (B KaOMHETe XMMUU U B IIKOJIbHON OUOIHOTEKE).

13. DnexTpoHHbIE 00pa30BaTENBLHBIC PECYPCHI.

Ilepedennb 10CTYNHBIX HCTOYHUKOB HH(OpManum
B pasnene npezacraBieH CIMCOK KHUT U CCBUIOK Ha CaiThl, B KOTOPBIX OoJiee moaApoOHO

OCBEILIEHbI Pa3JIMYHbIE aCIIEKThl pACCMATPUBAEMBIX BOIIPOCOB. MIX MOYKHO PEKOMEHI0BaTh KaK

YUUTENI0, TaK U 00y4aeMbIM, IPOSBUBIINM UHTEPEC K U3y4yaeMOl TeMe.

1. Bacunwes B.I1., Mopo3zosa P.I1., Kouepruna JI. A.IlpakTukym o aHaIUTUYECKON XUMUU:

VYue6. nocodue ans By3oB.— M.: Xumus, 2000.— 328 c.

2. T'pocce 3., Baiicmanrens X. Xumust 17151 10003HaTeNbHBIX. OCHOBBI XMMHH U 3aHAMA-
tenbHble onbIThL.I /IP. 1974 11ep.c Hem.— JI.: Xumus, 1979.— 392 c.

3. Hepnromnbn B. ®.Mup Bogsl.— JI.: Henpa, 1979.— 254 c.

4. Kumun . M. O6mas xumus. [Ipaktukym L-mukpo. PykoBoacTBo 1st cTyeHTOB.— M.:

MI'Y, 2006.— 322c.

5. MHcnonb3oBanue nudpoBbIx JadopaTopuil Npu 00y4eHUU XUMHUH B CpeHEN HIKose/
becnanos I1. U.[lopodee M.B., Kunuu [I.M., 3umuna A.U., OpxxexkoBckuii [1.A.— M.:
BUHOM. Jlab6oparopus 3nanuii, 2014.— 229 c.

6. Kpucramrer. Kpucramnorunparsr: MeToamueckue yka3zaHust K 1a00paTOpHBIM paboTam.
Mudraxosa H.III., ITerposa T.H., Paxmaryminna 1. @.— Kazane: Kazan. roc. TexHo1.yH-
T., 2006.— 24 c.

7. Jleencon N.A.100 BompocoOB 1 OTBETOB [0 XUMHUU: MaTepuabl Ajisl MKOJIbHBIX pedepaTos,
(bakynbTaTUBHBIX 3aHATUN U CEeMHHApOB: YuebHoe nocodbue.— M.: «M3narensctBo ACT»:
«M3parenscTBO AcTpenby, 2002.— 347 c.

8. Jleencon U. A. Xumndeckue peakinuu: TernoBoit 3pdekT, paBHOBECHE, CKOPOCTh.— M..:

000 «M3nparensctBo Actpens, 2002.— 192 c.

9. Jlypee IO. 1O. CipaBounuk o anamutudeckoit xumun.— M.: Xumwust, 1971.— C.71—89.

10. Haszapona T.C., I'pabeuknii A.A., JlaBpoBa B. H. Xumudeckuii 5KCriepuMeHT B ILIKOJIE.—

M.: IIpocBemenue, 1987.—240 c.

11. Heopranuueckas xumus: B 3 1./ o pen. YO. /1. Tperbskosa.T.1: ®uznko-xuMuueckue
OCHOBBI HEOPraHUYECKON XUMHU: Y 4eOHUK JUIsl cTy . Beicil. y4eO. 3aBeneHuit/M. E. Tamm,
1O. . TperbsikoB.— M.: M3natenbeckuil neHTp «Akagemusn», 2004.—240 c.

12. TlerpstHoB U. B. Camoe HeoObIkHOBEHHOE BemecTBo B Mupe.— M.: [lenaroruka, 1976.— 96

c.

13. Crpensaukosa JI. H. 13 gero Bc€ cnenano? Paccka3bl o BemectBe.— M.: fy3a-

npecc.2011.— 208 c.



14. CycnennuxoBa B.M, Kucenesa E. K. PykoBoJICTBO 110 IpUTrOTOBIEHHUIO TUTPOBAHHBIX

pactBopoB.— JI.: Xumus, 1967.— 139 c.

15. @apaneit M. Ucropus cseun: Ilep.c anrin./Ilox pen.b. B. HoBoxunosa.— M.: Hayka.
['maBHas penakmus GU3MKO-MaTeMaTHIECKOM uTepatypsl, 1980.— 128 c., uin.—
(bubnuoreuka «KBaHT»)

16. Xomuenko I'.I1., CeBacthsinoBa K. M. OkuCIUTETEHO-BOCCTAHOBUTEIBHBIC pPeaKIiu.— M.:

ITpocsemienue, 1989.— 141 c.

17. Duumknonenus mis nerein. T.17. Xumus / I'nas.pen.B. A.Bonoaus,

Bea.Hayu.pea.M.Jleencon.— M.: ABanra +, 2003.— 640 c.

18. DprtumolJl.Bona: kHura 0 camom BakHOM BerecTBe B mupe: nep.c pun.—M.: Kommac ['ux,

2019.— 153 c.

19. YeptrkoB U.H., Xyxkos I1. H. Xumudeckuii SKCIIEPUMEHT ¢ MaJIbIMH KOJIMYECTBAMH PeakK-

tuBoB. M.: [IpocBemenue, 1989.— 191 c.

20. Caiit MI'VY. [Iporpamma Kypca XUMHH JUJIs ydamuxcst 8—9 kiaaccoB o011e00pa3oBaTeabHOM

IIKOJTBI.

http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

21. Caiit ®UITHN. OTKpBITHIN OaHK 3aJaHUN 17151 POPMHUPOBAHUS €CTECTBEHHOHAYYHOM Tpa-

MOTHOCTH.

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

22. Caiit Enunas xomnexuus U poBbIX 00pa30BaTEIbHBIX PECYPCOB.

http://school-collection.edu.ru/catalog.

23. Caiit denepanbHblid HEHTP HHHOPMALIMOHHO-00pa30BaTENbHBIX PECYPCOB.

http://fcior.edu.ru/

B o0yueHun xumun OO0JIbIIOE 3HAUEHUE UMEET SKCHEPUMEHT. AHAINUZUPYS Pe3yIbTaThl
NPOBEIEHHBIX ONBITOB, ydYaluecs YOeXIaloTcs B TOM, YTO T€ MM MHbIE TEOpPETUYECKHE
IPEJICTAaBICHUS] COOTBETCTBYIOT WJIM MPOTUBOPEYAT PEATbHOCTU. TOJIBKO OCYIIECTBIISIS
XUMHYECKHM DKCIIEPUMEHT MOYKHO IPOBEPUTH JOCTOBEPHOCTH IIPOTHO30B, CHAEIAHHBIX Ha
OCHOBaHUHU TeopuH. B mpoiecce skcnepuMeHTanbHOW padoThl yyaruecs MpUOOPETaroT OMBIT
NO3HAHUS PEAJbHOCTH, SBIAIOLIMICA BaXHBIM ATarnioM (OPMUPOBAHUS y HUX YOeXIEHHH,
KOTOpBIE, B CBOIO OYEPE/Ib, COCTABIISIIOT OCHOBY HAyYHOT'O MUPOBO33PEHHUSL.

Buenpenue obopynoBanus nudpooil mabopatopun neHTpa «Touka pocTa» MO3BOJIUT
KayeCTBEHHO M3MEHUTh Ipolecc 00ydeHus: XuMuu. KoanuecTBeHHbIE SKCIIEPUMEHTHI MTO3BOJISAT
HOJIy4aTh TOCTOBEPHYIO MH(POPMALIMIO O MPOTEKAaHUN TeX WJIM MHBIX XUMHUYECKUX Mpolieccax, o
cBoiicTBax BemiecTB. Ha 0CHOBE MOJIy4€HHBIX 3KCIEPUMEHTAIBHBIX TaHHBIX 00y4aeMble CMOTYT
CaMOCTOSITENIBHO JeNlaTh BbIBOJBI, 0000LIaTh pE3yNbTaThl, BBIABIATH 3aKOHOMEPHOCTH, YTO
OJIHO3HAYHO OYZET CIIOCOOCTBOBATH MOBBIIIEHNIO MOTUBAIIMKM 00YYEHHUS IIKOJIBHUKOB.

Jlnst u3yyeHus npeamera «XuMUs» Ha 3Tarne OCHOBHOT'O O0IIero o0pa3oBaHMs OTBOJUTCS
140 gacos:

8 ximacc —70 yacos;

9 xmacc —70 gacoB (68 yacoB MO IIAHUPOBAHUIO).

JlanHas oOpa3oBaresbHas MporpaMMa 00ecreurBaeT YCBOGHHE YYaAIlMMUCS BaXKHEHIINX
XUMHYECKHX 3aKOHOB, TEOPHH M MOHATUH; (HOpMUPYET MpPENCTaBICHHE O POJIM XUMHUHU B OKpY-
JKAIOLIEM MHUPE U JKHU3HM yernoBeka. [Ipu 3ToM OCHOBHOE BHUMAaHME YAENIAETCS CYIIHOCTH XHUMHU-
YECKUX peakluil U METOAAaM UX OCYILECTBICHHUS.

OnHMM M3 OCHOBHBIX NPUHIUIIOB IOCTPOEHHUS MPOTPaMMBbl SBJISIETCS MPUHLIMI JOCTYITHO-
CTH. DKCIepUMEHTAJIbHbIE JaHHbIE, MOJYYEHHBIE yYaIlUMUCS TPU BBINOJIHEHUU KOJUYECTBEH-
HBIX OIIBITOB, MO3BOJISIOT YYalllUMCSl CAMOCTOSITENIBHO JIENaTh BBIBOJIbI, BBIABIISITH 3aKOHOMEP-
HocTH. Tloaxo/pl, 3a0KEHHbIE B COAEpPKAHNE MPOrpaMMbl Kypca, CO3Jal0T HEOOXOAUMBbIE yc-
JIOBUS JUIl CUCTEMHOT'O YCBOGHHS YUAITUMHCS OCHOB HAyKH, JJisi 00eCrieyeHHs pa3BUBAIOLIETO U
BOCIIUTBIBAIOLIETO BO3JEHCTBUS OOy4YeHMs Ha JIMYHOCTH yuaiuerocs. dopmupyemble 3HaHUA



JOJIKHBI CTaTh OCHOBOM CHCTEMbI YOCKICHHI IIKOJBHUKA, IEHTPATBHBIM SPOM €T0 HAYIHOTO
MHUPOBO33PEHUSL.

Ha 6a3e nentpa «Touka pocra» odOecreunBaeTCs peann3ausi 00pa3oBaTeIbHBIX IPOTpaMM
€CTECTBEHHOHAYYHOM M TEXHOJIOTUYECKOM HANpPaBICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSIMU 3aKOHOJATENIbCTBA B cdepe oOpazoBaHus U ¢ yuéroMm pexkomeHmanuii Deje-
paJIbHOTO orepaTopa yueOHOro npeamera «XuMHs.

OO6pa3zoBarenbpHasl IporpaMma IMo3BOJISIET HHTETPUPOBATh PEATU3yEMbI€ MOJIXO/bI, CTPYK-
Typy U COJepXaHHe MPH OpraHu3aluu OO0y4deHHs] XMMHHM B 9 KilaccaX, BBICTPOGHHOM Ha 0aze
T000T0 U3 JOCTYIMHBIX Y4eOHO-MeTOAnYeCKUuX KoMIuiekcoB (YMK).

Hcnonb3zoBanue obopynoBanus «Touka poctay mpu peanm3anuu aanHord OIl mosBosser
co30ams ycioeus.

- JUIS PacIIMpeHHsl COACPKAHUSI IIKOIBHOIO XUMUYECKOT0 00pa30BaHuUs;

— JUTSI TIOBBILLICHUS [TO3HABATEILHOM aKTUBHOCTH O0YUaIOIINXCS B €CTECTBEHHOHAYYHOM
obOnacru;

— JUIS Pa3BUTHUA JIUYHOCTU PeOEHKA B Mpoliecce 00yueHUsI XUMHUU, €r0 CIIOCOOHOCTEH,
(dbopMUPOBaHUS U yOBIETBOPEHUS COIIMATIBHO 3HAYUMBIX HHTEPECOB U MOTPEeOHOCTEH;

- IS pabOTHI ¢ OJJapPEHHBIME IKOJTBHIUKAMU, OPTaHU3aIlMN UX PA3BUTHUS B PA3IMYHBIX 00-
JacTsx 00pa3oBaTeNIbHOM, TBOPUECKOH J1€ATEIbHOCTH.

Hean u 3apaun

— Peanu3anusi OCHOBHBIX 00IEOOpa30BaTEIBHBIX MHPOrpaMM MO YYeOHBIM IpeaMeTam
€CTECTBEHHOHAYYHO! HAIPABICHHOCTH, B TOM YKCJIEe B pPaMKaxX BHEYPOYHOW HESTEIHHOCTH
oOyuaromuxcs;

— BBCJICHHE COBPEMEHHBIX CPEJCTB OOYy4YCHHS W BOCIIMTAHUS Uil M3y4eHHUs (B TOM YHUCIE
IKCIIEPUMEHTAIILHOT0) AUCIMIUIMH (MOJYJIEH) eCTeCTBCHHOHAYYHON HAIPaBICHHOCTH HPHU
peanu3anyd  OCHOBHBIX  OOLICOOpa30BaTENbHBIX  MPOrPaMM U JIOTMOJHHUTEIBHBIX
00111e00pa30BaTeIbHBIX MPOrPaMM, B TOM YHCIIE Ul PACIIMPCHUS COISpPKaHHS y4eOHOro
npeameta « XUMUs».

— BOBJICYCHHUE YYAIMXCSI B IPOCKTHYIO JICSITEILHOCTb.

[IpoduneHelii  KOMIUIEKT oOoOpynoBaHus 1eHTpa «Touka pocta» oOecnedyuBaer
3 PEeKTUBHOE JOCTHKEHHE OO0pPa30BaTENbHBIX PE3YJIbTATOB OOYYAIOUIUMHUCS IO IMporpammam
€CTECTBEHHOHAyYHOW HaAIpPaBIEHHOCTH, BO3MOKHOCTb YIJIYOJIEHHOTO M3YyYEHHUS OTAENbHBIX
IpPeIMETOB, B TOM 4YUCie A GOPMHUPOBAHUS U300pETATEIBCKOT0, KPEaTUBHOT'O, KPUTHYECKOTO
MBILUICHUSI, Pa3BUTHS (DYHKIMOHAIBLHOM TIPaMOTHOCTH Yy OOydYaloluxcs, B TOM 4YHUCIE
€CTECTBEHHOHAYYHOW ¥ MaTEMaTHYECKOM.

3KCH€pI/IM€HT SIBISIETCS MCTOYHMKOM 3HAHUN H KpUTCPUEM HX HMCTHHHOCTU B HAYKC.
KoHuemnmuss coBpeMeHHOro 00pa3oBaHMs IOAPa3yMeBaeT, YTO B Y4eOHOM OSKCIIEPUMEHTE
BEIYUIYI0O pOJb JOJDKEH 3aHSATh CaMOCTOSITEJIbHBIA HCCIIEIOBATEIbCKUM  YUCHUUYECKUH
HKCIIEPUMEHT.

COBpeMeHHBIe OKCIICPUMCHTAJIBHBIC HMCCICAOBAHUA MO XUMHUHN YXKE TPYAHO MPEACTABUTH
0e3 MCMOJb30BaHUS HE TOJBKO AHAJOTOBBIX, HO M IHU(POBBIX HU3MEPUTENBHBIX NMpuOOpoB. B
O®enepanbHoM ['ocynapctBenHom OoOpasoBarenbHoM Cranpapre (PI'OC) mnpommcaHo, uTO
OJTHUM U3 YHHMBEPCAJIbHBIX yYeOHBIX NEHCTBUHM, MpUOOpETaeMbIX y4allUMHCS, JTOJDKHO CTaTb
yMEHHe
«TIPOBENIEHUS OMBITOB, MPOCTHIX AKCIEPUMEHTAIbHBIX MCCIENOBAHUM, MPSAMBIX M KOCBEHHBIX
I/ISMepeHI/II\/'I C HUCIIOJIB30BAaHUEM aHAJIOT'OBBIX U HI/I(prBLIX HU3MCPUTCIIBHBIX HpI/I60p0B».

Y4eOHBIN IKCIEPUMEHT 1O XMMHHU, ITPOBOJAUMBIA Ha TPaJUIIMOHHOM 00OpyIOBaHHUHU, Oe3
NpUMEHEHHs HU(POBBIX J1AOOPATOPHil, HE MOXKET MTO3BOJIUTH B IOJIHOM Mepe PEeLIUTh BCE 3aJa4n
B COBPEMEHHOM LIKOJIE. DTO CBSI3aHO C PSIIOM MPUYMH:

— TpaJMLMOHHOE UIKOJbHOE OOOpPYIOBAaHME M3-32 OrPAaHUYEHHUS TEXHUUYECKUX

BO3MOXKHOCTEH He M03BOJIIET NPOBOAUTH MHOTHE KOJMYECTBECHHbIE UCCIIE0OBAHUS;
- JJIUTCIIBHOCTh TPOBCACHHUA XUMHUUYCCKUX I/ICCJIGI[OBEIHI/Iﬁ HC BCCraa cCOrjjaCcyercda ¢



JUTUTENIEHOCTBIO y4eOHBIX 3aHATHH;
—  BO3MOXXHOCTb IIPOBEJCHHUS MHOTMX HCCIIEJOBAaHUI OrpaHMYMBAETCA TPEOOBAHUAMU
TEXHHUKHU 0€3011aCHOCTH U JIp.
[luppoBast ~ ;maboparopusi  HOJHOCTBIO ~ MEHSE€T  METOAMKY M COJAEp)KaHue
HKCIEPUMEHTAIBHON JIEATENIbHOCTH M PEIIAeT BhINIENepedncieHHbie mpoodnemsl. [Inpoxuii
CHEKTP JAaTYUKOB IMO3BOJAET YYaIUMCSl 3HAKOMMTBCA C IApaMeTpaMH XUMHUYECKOTO
IKCIIEpUMEHTa HE TOJBKO Ha KAYeCTBEHHOM, HO W Ha KOJIM4YecTBEeHHOM ypoBHe. Lludposas
nabopaTopus  MHO3BOJSET BECTH  JUIMTENIBHBIH  OKCIEPUMEHT JaXe B OTCYTCTBHUE
AKCIIEPUMEHTATOPA, a YaCTOTa UX U3MEPEHUM
HEIO/IBJIACTHA YEJIOBEYECKOMY BOCIIPUATHIO.
B mpomecce ¢opmupoBaHHS ~OKCHEPUMEHTAIBHBIX YMEHHH YUYEHHK OOydaercs
HpPEACTaBIATh HH(OPMALHIO 00 UCCIIEI0BAaHUU B YETBHIPEX BUIAX:
— B BepOaJbHOM: OINMHCHIBAaTh OKCIIEPUMEHT, CO3/4aBaTh CIOBECHYIO  MOJEIb
IKCIEPUMEHTA, (PUKCUPOBATh BHUMAaHUE HA N3MEPSEMBIX BETMUYNHAX, TEPMHHOJIOTUH;

— B TaOIMYHOM: 3alOJHATH TaOJUIBl JAHHBIX, JISKAIIUX B OCHOBE IOCTPOEHUS
rpaduKoB (IIPHU 3TOM Yy yyallluXCsl BOZHUKAET EPBUYHOE IPECTaBIeHNE 0 MaciuTadax
BEJIMYMH);

— B rpaMuecKoM: CTPOUTH IpauKy MO TAOIMUHBIM JAHHBIM, YTO JAaET BO3MOKHOCTh
[IEpPEX0/la K BBIIBWKEHUIO THIIOTE3 O XapaKTEpe 3aBUCUMOCTU MEXAY BEINYMHAMHU
(mpu 3TOM YYMTENb IIOKA3bIBAET NPEUMYILIECTBO B BHU3yaJM3allUd 3aBUCUMOCTEH
MEX]y BeJIMYMHAMU, HAIIAHOCTh U MHOITOMEPHOCTB);

— B BHMJIE MATEMaTUYECKUX YPAaBHEHMI: 1aBaTh MAaTEMaTUYECKOE ONIMCAaHUE B3aUMOCBS3U
BEJIMYMH, MaTeMaTHIecKoe 0000IIeHue.

[Tepexox OT Kakaoro srama mpejcTaBieHus MH(OpMAIMKM 3aHMMAET JAOBOJBHO OOJIBIION
NPOMEXYTOK BpeMeHU. B 7—8 kiaccax 3TOT mpoiecc HEOOXOAMM, HO B CTaplIUMX Kiaccax
MOXHO ObUIO OBI 3TO BpeMsl MOTPATUTh Ha pelleHue Oojiee BaXHBIX 3afad. B 3ToM miaHe
nugpoBble 1a00OPaTOPUN CYIIECTBEHHO JKOHOMST BpeMs. OTO BpeMsl MOXHO IOTPaTUTh
cormacHo PI'OC Ha QopMHupoBaHHE HCCIIEAOBATENLCKUX YMEHHUH y4alluxcs, KOTOpbIE
BBIPAXAIOTCS B CIEAYIOIUX NEUCTBUAX:

—  ompezeneHue npoodIemsbl;

— IIOCTaHOBKA UCCIJIEIOBATEIbCKOM 3a7a4u;

—  IUIAaHMPOBAHME PEIICHUS 33]auH;

—  TOCTPOCHHUE MOJENEN;

—  BBIIBMKEHUE TUIIOTE3;

—  DKCIEepUMEHTaJbHas MpOBEpKa rMIOTE3;

—  AHA&JIN3 JIaHHBIX KCIEPUMEHTOB UM HAOJIOCHHUIA;

—  (dopMynHupoBaHHE BHIBOJIOB.

MarepuajabHo-TeXHU4YecKas 0a3a:

Ona npoBeaeHUst 3aHATUIA NO NporpaMMe UCNOob3yeTcs KabUHET XMMNKN, NMEIKOLLIUIA
mMebenb 1 TEXHUKY AN NMPOBeAEHUS 3aHATUIN:

yyebHasa 30Ha KabuHeTa;

pabouee MecTo npenogaBaTens;

Hanu4yune Bmaeo-, doToMaTepuanoB, MHTEPHET UCTOYHMKOB, NJIaKaToOB, YepTexen,
TEXHUYECKMX PUCYHKOB.

HOYTOYK mnu MK

NpoeKkTop

3KpaH

npnbop ons AEMOHCTPaLNM 3aBUCUMOCTU CKOPOCTU peaKkLun OT pasiMdHbiX (aKTOpoB,



annapaT 41 npoBeAeHUst XMMUYECKUX peakumi,

npubop Ans ONbITOB C 3NEKTPUYECKUM TOKOM,

npubop Ans U3yvyeHns cCoctaBa Bo3ayxa

datunk pH npegHa3sHayeH ons naMepeHunst BoaopoaHoro rnokasartens (pH)
JaTuunK aneKTponpoBOAHOCTH

JdaTumk xnopmna-moHoB

Mpnbop Ana NosyyeHms rasos

1. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NTPOTI'PAMMObI

BHEYpPOUHOU aesaTeabHOCTH «XUMMUSA»
1J1s 8-9 KJIaCCOB ¢ MCMOJIB30BAHNEM 000PYA0BAHUS IIEHTPA

«Touka pocra»
C OIIMCAHMEM YHUBEPCAJTbHBIX y‘lEﬁHLIX HeﬁCTBHﬁ, JO0CTUTaeMbIX
00y4arIMuMHuCs

JIuunocmmuute pezynromamot

Obyuarowuiics noay4um 03MONCHOCHb OJisl hopmMuposanus ciedyrouwux iuiHocmuvix YV/:
— orpezieNieHue MOTUBAIlMU U3yUeHUsl y4eOHOro MaTepuana;

— OLICHMBAaHHE YCBAMBAEMOI'0 yueOHOr0 MaTepuasa, UCXO0/Is U3 COLMATBHBIX U TUYHOCTHBIX
IIEHHOCTEM;

- MOBBIIIEHUE CBOETO 00Pa30BaTEIBHOTO YPOBHS U YPOBHS TOTOBHOCTH K U3yYEHHIO OC-
HOBHBIX HCTOPHYECKUX COOBITUH, CBSI3aHHBIX C PA3BUTHEM XMUMHH U 00ITECTBA;

— 3HAHHE MIPABUII TOBEICHUS B UYPE3BBIYANHBIX CUTYAIIHSX;

- OLICHMBAHME COLIMATILHONW 3HAYUMOCTHU Mpodeccuil, CBSI3aHHBIX C XUMUEN;

- BJIaJICHHE MTPaBUIAMH O€301IaCHOTO OOpaIIeHUs C XUMUYECKIMHU BEIIECTBAMH U
000pyI0BaHUEM, TIPOSIBIICHUE SKOJIOTHYECKON KYIbTYPHI.

Memanpeomemmuoie pe3ynbmamaul
Pecynamusnbie
Obyuarowuiicst oYUM 803MONCHOCIb OJisL POPMUPOBAHUs ClLedyIowux pecyasimusHolx YV
— IIeNeroyiaraHye, BKIFOYash MOCTAaHOBKY HOBBIX IieJiei, mpeoOpazoBaHuEe MPAKTUYECKOM
3aJaui B TIO3HABATEIbHYIO, CAMOCTOSTENIbHBINA aHAJTN3 YCIOBUI JOCTHIKEHHSI 1€ Ha OC-
HOBE Yyu4éTa BBIJCICHHBIX YyYUTElIEM OPHEHTHPOB [EHCTBUS B HOBOM Y4eOHOM
MaTepurae; INIaHUPOBAaHUE TYTH JIOCTHKCHUS TIEIICH;
— yCTaHaBJICHHE IIE€JICBBIX MPUOPUTETOB, BBIICIICHUE allbTEPHATUBHBIX CITIOCOOOB TOCTHKE-
HUS 11eM U BBIOOp Hambouee 3(ppekTUBHOTO crocoda;
— YMEHHE CaMOCTOSITSIIbHO KOHTPOJIUPOBATH CBOE BpEMs M YIIPABIIATH UM;
— yYMEHHWE NIPUHHUMATh PEIICHUS B IPOOJIEMHOM CUTYaINN;
— TIOCTaHOBKA YYE€OHBIX 3a]1a4, COCTABIICHHE TUTaHA M ITOCIIET0BATEILHOCTH JICHCTBUH;
— OopraHm3arys pado4yero MecTa IpH BBITIOJHEHUH XUMUIECKOTO SKCIIEPUMEHTA;
— TPOTHO3MPOBAHUE PE3YIBTATOB OOYUCHUS, OIICHUBaHNE YCBOCHHOTO MaTepuala, OIleHKa
KauecTBa U YPOBHS MOTyUYEHHBIX 3HAHUH, KOPPEKIIHS MJIaHa U CIIoco0a IeHCTBUS TPH
HEOOXOIMMOCTH.

lloznasamenvhule
Obyyarowuiicas NOAYYUM  BO3MONCHOCMb O/ (POPMUPOBAHUSL CLEOYIOWUX NOZHABAMENbHBIX
YV

—  TIOWCK W BbIICTICHUE HH(POpPMAIINH;




—  aHanM3 ycIoBUil U TpeOOBaHMIA 3a1a4H, BHIOOP, COMOCTaBICHHE M 000CHOBaHKE CIIoco0a
pelIeHus 3a/1a4u;

—  BBIOOp Hauboee 3(h(HEeKTUBHBIX CIIOCOOOB PELICHHUS 33a4H B 3aBUCUMOCTH OT KOHKpET-
HBIX YCIIOBUH;

—  BBIIBIDKEHHE M 000CHOBaHME TUIIOTE3BI, BEIOOP crocoba e€ MpoBepKy;

—  CaMOCTOSTEJIFHOE CO3aHUE ANTOPUTMA AEATEILHOCTH IPH PELICHUH MTPo0IeM TBOpyUe-
CKOT'O M TIOMCKOBOTO XapaKTepa;

—  yMEHHS XapaKTepU30BaTh BEIIECTBA [0 COCTAaBY, CTPOCHUIO U CBOMCTBAM;

—  OINHKCHIBAHHE CBOMCTB: TBEPIBIX, KUIKHX, [A3000pa3HbIX BEIIECTB, BHICICHUE UX CYIIIE-
CTBEHHBIX IPU3HAKOB;

— m300pa)keHHe COCTaBa MPOCTEHUIINX BEIIECTB C IIOMOIIBI0 XUMHUYECKHUX (HDOPMYII U CyIII-
HOCTH XHUMHYECKHX PEAKILUI C IIOMOIIBI0 XUMUYESCKUX YPaBHEHHIA;

—  IpOBEJCHUE HAOJIOACHHI, ONMCaHNE IPU3HAKOB U YCIOBHH TCUYCHUSI XUMUYECKUX PEaK-
114, BBITIOJIHEHHE XUMHUYECKOTO IKCIIEPUMEHTA, BHIBOJIBI HA OCHOBE aHAIN3a HAOII0JCHUH 3a
IKCIIEPUMEHTOM, PEIICHHE 3a/1a4, MOJyYCHUE XMMUYECKOW HH(OpMALIUKU U3 Pa3TUUHBIX
UCTOYHHKOB;

—  yMEHHE OpPraHM30BBIBATh UCCIICOBAHKE C LIEJIBIO IIPOBEPKH THITIOTES;

—  yMEHHE JIeNIaTh YMO3aK/IFOUCHHUS (MHAYKTUBHOE M 110 QaHAJIOTUH) U BBIBOJIBI,

—  yMeHHe OOBEKTHBHO OIICHUBATh HH()OPMAIIKIO O BEIECTBAX M XMMUYECKHX MPOIeccaXx,
KPUTUYECKH OTHOCUTBCS K TICEBJIOHAYYHON HHPOPMAIHH.

Kommynuxamusnole
Obyuarowuiics NOIYUUM 03MONCHOCIb O POPMUPOBAHUS CIEOVIOUUX KOMMYHUKAMUBHBIX
A7/

— TIOJIHOE U TOYHOE BBIPAKEHUE CBOUX MBICJIEH B COOTBETCTBUU C 3a/ladyaMH U yCIOBUSAMU
KOMMYHHUKaIWH;

— aJIeKBaTHOE MCIOJIb30BAaHNE PEUYEBBIX CPEJCTB JJIsl yUACTHs B IUCKYCCUU U
apryMeHTalluu CBOEH MO3ULIMHU, YMEHHUE NPEACTABIIATE KOHKPETHOE COAEPIKAHUE C
COO00IlIeHHEM €Tr0 B MMCbMEHHOHN U YCTHOU (hopMe, OIpesiesIeHHe ClIocO00B
B3aUMO/IEICTBUSA, COTPYIHUYECTBO B OUCKE U cOOpe nH(popMaluu;

— ompezeneHue cnoco00B B3auMOIEUCTBUSA, COTPYIHUYECTBO B TIOUCKE U cOOpe
uH(pOopMalny, ydacTue B JUaJIOre, IUIaHHPOBaHUE OOUINX ClIOCOO0B paboThl, IPOSBICHHE
YBa)XXMTEJIBbHOTO OTHOLIEHUS K IPYTUM Y4aIllUMCS; OIIMCAHUE COJIEP/KaHUs
BBIIIOJIHSIEMBIX JEHUCTBUM C LEJIbI0 OPUEHTUPOBKH B IIPEIMETHO- IPAKTUYECKON
JEATEIIBHOCTH; YMEHUS YUYUTBIBATH PA3HbIE MHEHUS U CTPEMUTHCS K KOOPAUHALMU
pa3IMYHbIX TO3UINHI B COTPYIHUYECTBE;

— (QopmynupoBaTh COOCTBEHHOE MHEHHUE U MO3UIINIO, apTYMEHTHPOBATh U
KOOPJAMHUPOBATh €€ ¢ MO3UIUAMHU MAPTHEPOB B COTPYAHUYECTBE MPH BHIPAOOTKE OOIIEro
pellIeHus: B COBMECTHOM JI€ATEIbHOCTH;

—  OCYUIECTBJIATH B3aMMHBIH KOHTPOJIb U OKa3bIBaTh B COTPYIHUYECTBE HEOOXOJUMYIO
B3alMOIIOMOLIb;

— IUTAHUPOBATh 001IME CTIOCOOBI PaOOTHI; OCYLIECTBIISITh KOHTPOJIb, KOPPEKIIHIO, OLIEHKY
neiicTBuil mapTHEpPa, yMeTh yOexkaTh;

— HCIIOJIb30BaTh aJIeKBATHBIE S3BIKOBBIE CPE/ICTBA JIJIsl OTOOPAXKEHUSI CBOUX YYBCTB,
MBICJIEH, MOTHBOB U MOTpeOHOCTEN; 0TOOpaXkaTh B peuH (onucaHue, 00bsICHEHHE)
coJiep’KaHue COBEpIIIaeMbIX JIEHCTBUH, KaK B (hopMe TPOMKOM COITMAIM3UPOBAHHON peyH,
TaK ¥ B (popMe BHYTpEHHEH peun;

— pPa3BUBaTh KOMMYHUKATHBHYIO KOMIIETCHIINIO, HCIIONb3Yys CPENCTBA YCTHOM U
NUCbMEHHOW KOMMYHMKAIIUU IPU pabOTe ¢ TEKCTAMU y4eOHUKA U JJONOJHUTEIbHON
JUTEPATypOii, CIIPAaBOYHBIMH TAOIUIIAMH, TIPOSIBIISAT TOTOBHOCTh K YBAKEHUIO HHOM
TOYKHU 3pEHUS IIPU 00CYKICHUH PE3YIbTaTOB BBINOJIHEHHON paOOTHI.




Ilpeomemnoie pe3yrovmamal
Obyuarowuiics Hayyumcs:

IMPUMEHSTh OCHOBHBIE METO/IbI TIO3HAHUS: HA0II0IeHUE, U3MEPEHUE, DKCIICPUMEHT;
OMKCHIBATh CBOMCTBA TBEPIBIX, KHUJAKHX, TIa3000pa3HbIX BEIIECTB, BBIACTAS UX
CYIIECTBEHHbIEC TPU3HAKY;

pacKpbIBaTh CMBICI 3aKOHAa COXpPAHEHHMS MacChl BELIECTB, ATOMHO-MOJIEKYJISIPHOMN
TEOpUHU;

pa3in4aTtb XUMHUYCCKUC U q)HSI/I‘-IeCKI/IC SABJICHUA,

Ha3bIBATh [IPU3HAKU U YCJIOBHS IIPOTEKAHMS XUMHUECKUX PEaKIIUA;

co0oaaTh mpaBuiia 0€30MacHON paboThl IPU MPOBEICHUH OTIBITOB;

MOJIb30BATHCA JTJAOOPATOPHBIM 000PYIOBAaHUEM U TTOCY/IOM;

1oJlyyaTh, coOMpaTh Ta3000pa3Hble BEIIECTBA M PACIO3HABaTh MX; XapaKTepU30BaTh
(1)I/I3I/IT~I€CKI/IC M XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTraHNYCCKUX COCIIHHCHHﬁ,
MPOBOAMTH OMBITHL, MOJITBEPKIAIONINE XUMHUYECKHE CBONCTBA HM3YUEHHBIX KJIACCOB
HCOPTaHNYCCKUX BCIICCTB,

pPacKpbIBaTh CMBICI TOHSTHS «PAaCTBOP», BBIUUCISTH MACCOBYIO JOJIO PAaCTBOPEHHOTO
BEIIECTBA B pPAacTBOPE, TOTOBUTb pACTBOPHI C OMNPEACIEHHOW MAacCOBOM JOJIEH
pPacTBOPEHHOTO BEIIECTBA;

XapakTepu30BaTh  3aBUCUMOCTh  (PU3WYECKMX  CBOWMCTB  BEIIECTB  OT  THIIA
KpHCT&JIJIH‘IGCKOfI peHIéTKI/I, OIpCACIIATL BUJ XUMHYECKON CBSI3H B HCOPTaHNUYCCKUX
COCTUHEHUSIX;

PACKpbIBATb OCHOBHBIC IIOJIOKCHHUA  TCOpHUU BHGKTPOHHTH‘ICCKOﬁ Jucconuaiuu,
COCTaBJIATh YPaBHEHUS SJIEKTPOJUTHYECKOM HUCCOLMAIMU KUCIOT, IIEI0YEH, COJIe U
peakuuii HOHHOrO OOMEHa;

PACKphIBATh CYHIHOCTb OKHCIIMTCIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ, OIPCACIIATh
OKUCJIUTCIIb nu BOCCTAaHOBHUTCIIb, COCTAaBJIATH YpaBHCHHA OKHCIIUTCIIBHO-
BOCCTaHOBUTENBHBIX PEAKIUi;

Ha3bIBaTh (PaKTOPBHI, BIUSIOLINE HA CKOPOCTh XUMUYECKON peaknu;

XapaKTepU30BaTh B3aMMOCBSI3b MEXY COCTABOM, CTPOEHUEM U CBOMCTBAMHU HEMETAIJIOB
U METaJIJIOB;

MPOBOANUTH OMBITHI MO TOJYYCHHIO U H3YYCHHIO XHUMHUYECKHUX CBOMCTB pa3IUYHBIX
BEIIIECTB;

TPaMOTHO O0OpaIaThCs C BEIIECTBAMU B TIOBCETHEBHOM JKU3HU.

Oobyuarouwuiica noayuum 603MO0HCHOCHb HAYUUMBCA:

BBIJIBUTATh U IPOBEPATH SKCIEPUMEHTAIBHO TUIIOTE3bI O XUMUYECKUX CBOMCTBAX
BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHUS, UX CIIOCOOHOCTHU BCTYIATh B XUMHUYECKUE
peakIuu, 0 XapakTepe U MPOIYKTaX Pa3IMYHbIX XUMUYECKUX PEaKLINN;
XapaKTEepU30BaTh BEILIECTBA 10 COCTABY, CTPOCHUIO U CBOMCTBAM, yCTAaHABIMBATh
MPUYMHHO-CIEACTBEHHBIE CBS3H MEXK]y JAHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;
COCTAaBJIAATb MOJICKYJIAPHBIC U IMOJIHBIC HOHHBIC YPABHCHUA 110 COKpaH_[éHHI)IM NOHHBIM
YpaBHEHUSAM;

MIPOTHO3UPOBATH CIIOCOOHOCTDH BEILIECTBA MPOSIBISITh OKUCITUTEIHHBIC UITH
BOCCTAHOBUTEJIBHBIE CBOMCTBA C YUETOM CTEIEHEN OKUCIEHUS 3JIEMEHTOB, BXOSIINX B
€ro COCTaB;

BBIIBUT'ATh U MMPOBEPATH SKCIICPUMCHTAJILHO TMIIOTC3bI O PC3YyJIbTAaTaX BOSI[GP'ICTBI/IH
pa3nuYHbIX ()aKTOPOB HA U3MEHEHUE CKOPOCTU XUMHUUYECKOHN peaKIlnu;

MCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS AJIS1 HKOJIOTUYECKU TPAMOTHOT'O TIOBEICHUS B
OKpY>Karollel cpele;



- HCIIOJIB30BaTh HpHOGpeTéHHHe KIIFOYCBBIC KOMIICTCHIIUHN TTPH BBIITOJIHCHUU IMTPOCKTOB U
pEIICHUU y‘le6HO-I/ICCH€I[OBaTeJ'IBCKI/IX 3aaa4 110 U3y4YCHHIO CBOﬁCTB, crmoco0oB
IMMOJIYYCHUA U paCIliO3HABAHUA BCUICCTB,

- 00BEKTUBHO OLICHUBATH I/IH(bOpMaI_[I/II-O 0 BCHIECTBaX U XUMHUUYCCKHUX ITpOoLECCaX;

- OCO3HABATh 3HAYCHUEC TCOPETUICCKUX 3HAHWUM 110 XUMHUH JIIA HpaKTH‘IeCKOﬁ
JCATCIIBHOCTH YCJIOBCKA,
co3aaBaTb MOACIIN U CXEMBI AJId PCIICHUA y‘lC6HHX U ITIO3HaBaTCJIbHBIX 3a1a4, IOHUMAaTh

H€O6XOI[I/IMOCTB CO6J'IIOI[CHI/IH Hp@,[[HPICﬂHHfI, npeajiara€MabiX B MHCTPYKIUAX 10
HCIIOJIb30BAHHIO JICKAPCTB, CPEACTB OBITOBOM XMMHH U Ap.

DopMbl KOHTPOJIA

Dopmuposanue HKT-komnemenmuocmu odyuarouuxcs

Y4eHUK Hay4YHuTCS:

- HCIIOJI30BAaTh pa3HbIe MPHEMbl TOHMCKa HWH(POpPMAIMM Ha TEPCOHAIBHOM KOMIIBIOTEpE B
00pa30BaTeIbHOM ITPOCTPAHCTBE C MCIIOJIb30BAHUEM 000pyI0BaHMs U(POBOH JTabOpaTOPHH;

- WCTOJBh30BaTh Pa3IMYHBIC CIIOCOOBI XpPaHCHHS W BH3YyalH3allid WH(POpPMAIMK, B TOM 4YHCIE, B
rpaduueckoit popme

DopmuposanueKoMnemeHmMHOCMU 6 001ACIU ORbIMHO-IKCHEPUMEHMAIbHOU U NPOEKMHOU
desmenbHOCMU

VY4eHuK HayduTCsl IUIAHUPOBAaThb M BBINOJIHATH Y4yeOHOE HCCIeOBaHWE M Y4eOHBIM IPOEKT,
MCTIOJIB3Ys 000pYI0BaHKE, MOJICIIH, METOIbI, IPUEMBI, aJ€KBAaTHBIE UCCIIEAYEMOM TpodiieMe.
yUIeHI/IK HOJIy‘II/IT BO3MOXHOCTH HayT-II/ITI:CH CaMOCTOATCIBHO 3aI[YMI>IBaTB, HJ'IaHI/IPOBaTI) nu
BBITIOJIHATh y4EOHOE HCCIIeIOBaHME, YYCOHBIM M COIMAJIbHBIA IMPOEKT IO €CTeCTBEHHOHAYYHOM
HaIpPaBJICHHOCTH.

Yuem pesynomamoe eneypounoii oeamenvnocmu

Dopmbl U nepuUOOUUHOCHb KOHMPOJIA

Bxoonoii konmpons TIpOBOIUTCS B Hadajge y4eOHOro roja AJsi NPOBEPKM HAayaJIbHBIX3HAHUN M
YMEHUI 00y4Jaronmxcs.

Texywuii KOHmMpoOIbL TPOBOJUTCS HA KAXKIOM 3aHATHH B ()OpMeE I1eAarornyecKoroHa0Ir01eHusL.
Tecmosbiii KoHmMpoabL OCYIECTBIISIETCS 10 OKOHYAHUM U3YUYEHHsI KaKI0T0 pa3zena.
Ilpomesicymounas ammecmayus TPOBOAUTCS B KOHIE ydyeOHOro rojma B QopMe 3alluThI
MPOEKTa,03BOJISET MIPOBECTU AHAIM3 PE3YIbTATUBHOCTH OCBOEHUS 00YYaIOIIMMUCS OCHOB OIBITHO-
9KCIEPUMEHTAJbHOM W NPOEKTHOW NEATENbHOCTHM HAaHHOIO Kypca BHEYPOUYHOW JEATEIbHOCTH
«OKCIepUMEHTaTbHASI XUMUSI.

Kpumepuu ouyenku pe3ynbmamoe 0c60eHUA NPOZPAMMbBL KYPCa

PabGora oOydJaromuxcst OIEHWBAeTCS MO TPEXYPOBHEBOM TIKaie, MpeanoararoieiHaInIne
CIIEIYIOINX YPOBHEN OCBOEHHUS MPOrPAMMHOIO MaTEpHaia: BBICOKUM, CPETHUMN, HU3KUH.

Bbicokuii  ypoBeHb:  OOyd4aromuiics  JI€MOHCTPHUPYET  BBICOKYIO  OTBETCTBEHHOCTb H
3aMHTEPECOBAaHHOCTh B 00Pa30BaTENIbHON JEATENBHOCTH, MPOSBISET MHUIMATHUBY, HE INPOITyCKAET
3aHATHS 0€3 yBa)KUTEIbHOW IMPUYMHBI, IEMOHCTPUPYET BBICOKHI YPOBEHb 3HAHMH M KOMIETEHIUH,
BJIaJ€eT Ha BBICOKOM TBOPYECKOM YpPOBHE NPUOOPETEHHBIMM B XOJA€ M3Y4YEHHUS IMPOrpaMMbl
YMEHUSIMH U HABBIKAMU;

Cpennmii ypoBeHb: 00ydarolUiics JEMOHCTPUPYET OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTh B
00pa30BaTENbHOM JEATENBHOCTH, IPOSABISAET XOPOLIMM YpOBEHb 3HAHUNM U KOMIIETEHIIMI;
MHULMATUBBl HE MpPOSBISET, HO CIOCOOEH MOAAEPKMBATh HMHUIMATOpa B MpelaraéMoM II0Je
JIEATEIbHOCTH, B JOCTaTOYHOM CTENEHW BIALECET IOIYYaeMBIMM B XOI€ WM3YyYEHHUS IIPOIPAMMEI
YMEHUSIMH U HAaBBIKAMU;



Huskuii ypoBeHb: oOydJalomuiics IEeMOHCTPHPYET HEIOCTATOYHYI) OTBETCTBEHHOCTH U
3aMHTEPECOBAHHOCTh B 00pA30BaTENbHON NESATENFHOCTH, MOCEIAeT 3aHATHUS OT cliydyas K Ciydaro,
MOKAa3bIBACT YAOBJICTBOPUTEIIbHBI YPOBEHb 3HAHMW W KOMIIETEHIIMH, B II€JIOM ciabo Biajaeer
MoJIy4a€MbIMH B XOAC U3YUCHUS ITPOTrpaMMbl YMCHUAMU U HABBIKAMU.

COJAEPKAHUE NPOI'PAMMDBI
BHeypo4Hoii AeAaTeabHOCTH «XUMMUA» niis 9 kiaacca (70 yacos, nmo
IVIAHMPOBAHMIO — 68 )

C CII0JIb30BaHUEeM 000py10BaHus HM(pPOBOIi 1adopaTopuu
«Touka pocra»

Beenenue B kypc «Xumusi-9» (2 1)

Beoouwiit uncmpyxmaosic no Th. XuMus — HayKa SKCIIEpUMEHTaIbHAS.

Jemoncmpayuonnstii sxcnepumenm Ne 1.03naxomnenue ¢ 1a60pamoprvim 060pyoosanuem; npuémol
be3onacnoii pabomwl ¢ HUM.

Bxoaunoe TCCTUPOBAHHC 110 TCOPCTHICCKUM H IIPAKTHUYCCKHUM 3HAHUAM 3a 8 Kiacc

Pa3nen 1. MHoroo6pa3ue XuMH4YeCKHX Peaknuil B IKCIepUMeHTAIbHOH xumuu (154)

Tema 1. Knaccugpukayua xumuueckux peaxuyuii (6 u)

Knaccudukanus XUMHYECKUX PEAKIU, PEaKIUU COCIAUHCHHUS, PA3JIOKEHUS, 3aMCICHUS,
oOMeHa. OKHCIUTENBHO - BOCCTAaHOBHUTEIbHBbIE peakuuu. OKHUCIUTENb, BOCCTAaHOBHUTEIb,
MpOIIECChl  OKHUCJICHHs, BoccTaHOBJIeHUs. (CoCTaBlIeHHE ypaBHEHUH  OKHCIUTEIBHO -
BOCCTAaHOBUTENBHBIX PEAKIIMH C MOMOIIBI0 METO/1a DJIEKTPOHHOTO OaaHca.

TennoBbie 3QPEKTH XUMHUUECKUX PEAKIHI. DK30TEPMUUYECKUE U IHIOTEPMUUECKHIE PEAKIIIH.
Tepmoxumuueckne ypaBHeHUs. CKOPOCTb XMMHUYECKHX peakuuii. dakTopel, BIMSIOLME Ha
CKOPOCTh XUMHUECKHX peakiuil. [lepBoHavaibHbIC IPEACTABICHUS O KaTaIH3e.
Llemoncmpayuu./lemoncmpayus onvlmos, GbIACHAIWUX 3A8UCUMOCHb CKOPOCMU XUMUYECKUX
peaxkyuii om pasiuyHulX QaKkmopos.

Tabnuywr «Obpamumvle peaxyuuy, «Xumuueckoe pasHogecue», «CKOpocmb XUMUYECKOU
peaxkyuuy.

Pacuemmnvie 3a0auu. Pacuemsl no mepmoxumuieckum ypasHeHusim.

Ilpakmuueckan paooma Nel. H3zyuenue e1uanusn ycioeuil npo6e0eHus XUmMu4ecKoil peaKkyuu
Ha eé cKkopochb.

O6patumbie peakiun. [IoHATHE 0 XUMHUYECKOM PaBHOBECHH.

Tema 2. Inexkmponumuueckan ouccoyuauyus (9 u)

XUMHUYECKUE PEAKINH, UAYIIUME B BOJHBIX PACTBOPAX. DJIEKTPOIUTHI U HEINEKTPOJIUTHI. VOHBI.
KaTtnons! u annonsl. ['napatHas Teopusi pacTBOPOB.

DNEKTPOIUTHYECKAss AWCCOIMAINS  KHCIOT, OCHOBaHWH, coned. Crnabble ¥ CHIbHBIC
anekTposuThl. CTeneHp aucconManuu. Peaknuy WOHHOTO OOMeHa. YCIIOBUS TPOTEKaHUS
peakiuii oOMeHa J0 KOHIIAa. XHMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHX
COCTMHEHUH B CBETE MPEJCTABICHUN 00 AJIEKTPOJTUTUUCCKON JUCCOIMAIIMN U OKHUCIUTEIHHO —
BOCCTAHOBUTEJIbHBIX PEAKIIMIX.

[TonsiTHE O THIPONHN3E CONEN.

Pacuémei no ypasnenusam xum. peaxyutl, eciu 00HO U3 8ewyecmes 0aHo 8 U30bIMKe.
Jemoncmpayuu. Hcneimanue pacmeopos 6eujecme Ha dIeKmMpUudecKyro npo8oouUMOoCmb.
Jlsuoicenue uoHO8 8 31eKMPUUECKOM NoJle.

Jlabopamopuvie onvimul. Peaxyuu oomena medncoy pacmeopamu 31eKmpoaumos.



Ilpakmuueckaa padoma Ne2. Pewenue sxcnepumeHmanvHwvix 3aday no meme «Ceoiicmea
Kucnom, 0CHOBAHUN U cONell KaK 31eKMpOaUmoey.
TecToBbIN KOHTPOJIb.

Paznen 2. [IpakTUKYM 10 H3YYEHHIO CBOICTB MPOCTHIX BellleCTB: HEMETALJIOB H METAJLJIOB,
uX coequHeHuit (394)

Tema 3. I'anozenwt (5 u)

Hemeramnsl. ['anorensl. IlonokeHne B NEpUOIUYECKON CHCTEME XUMHUYECKHUX HIIEMEHTOB,
cTpoeHue ux aromoB. Haxoxaenue B npupoje.

®Pu3nuecKue 1 XUMUYECKHUE CBOMCTBA rajloreHoB. 1loyueHne u npumMeHeHue rajaoreHoB. XJop.
®dusnueckue M XHUMHYECKHE CBOWCTBa XJiopa. I[Ipumenenue xJjopa. X10pOBOJOPOI.
®usnueckue cpoiicTBa. [lomyuenne. ConsiHasa kuciora u ee conu. KauecTBeHHas peakuus Ha
XJ0pu — MOHBL. Pacrno3HaBanue XJ10pua0B, OPOMUJIOB, HOIUIOB.

Hemoncmpayuu. Quzuueckue ceoticmsea 2anozenos. Ilonyuenue xaopogodopoda u pacmeopenue
e20 6 gooe.

Jlabopamopuvie onvimoul. Pacnosnasanue coNsAHOU KUCIOMbL, XIOPUOO8, OPOMUO08, UOOUO08 U
tooa.

Ilpakmuueckasa pavoma Ne 3. Ilonyuenue conanoi Kuciomol u uzyuenue eé ceoicmae.

Tema 4. Kucnopoo u cepa (8 v)

Kucnopon u cepa. [lonoxxeHue B MEPUOIUYECKON CUCTEME XUMUYECKUX IJIEMEHTOB, CTPOEHHUE
ux atoMoB. Cepa. Amnorponus cepbl. Pusznyeckre U XUMU4eckue cBoicTBa. HaxoxieHue B
npupone. llpumenenue cepsl. CepoBomopon. CepoBoiopoAHas KHCIOTa U €€  COJIM.
KauectBenHas peakist Ha cyabdua- nonsl. Oxcup cepsi (1V).

CepHas kucinota. XHUMUYECKHUE CBONCTBAa pa30aBIE€HHOW W KOHLIEHTPUPOBAHHOW CEpHOM
kucinoTel. KauecTBeHHass peakuus Ha cyiabgaT- HMOHBL. XHMMHUYECKHE peakIUH, Jexallue B
OCHOBE IOJIy4YE€HHsI CEpHON KHCIIOTHI B IPOMBIIIIEHHOCTH. [I[puMeHeHne cepHOM KUCIIOTHI.
Hemoncmpayuu. Annomponus Kuciopooa u cepwvl. 3HAKOMCMEO ¢ 00pasyamu npupooHbIX
cynbhuoos, cyibghamos.

Jlabopamopnwie onvimul. Pacnosnasanue cynovghuo-, cynvgpum- u cynvgpam-uonos 8 pacmeope
IIpakmuueckasn paboma. Pewenue sxcnepumenmanbhuix 3a0au no meme «Kuciopoo u cepay.

Tema 5. A3om u ¢hocghop (9 u)

A3zot u docdop. [TonoxxeHne B MepHOJUUECKON CUCTEME XUMUYECKHUX JIEMEHTOB, CTPOCHUE UX
aTOMOB. A30T, U3NUECKHE U XUMHUYECKHE CBOMCTBA, MOJyUY€HHUE W NMpuUMeHeHue. Kpyrosopor
azoTta B mpupoge. Ammuak. dusnueckne U XMMHUYECKHUE CBOICTBA, MOMY4YeHHE, TPUMEHEHUE.
Conu aMMOHHs. A30THasI KUCJIOTa U €€ CBOKCTBA. OKHUCINTEIbHbBIE CBOMCTBA A30THOW KHCIIOTBHI.
[Tomydyenue a30THOW KHCIOTHI B jJabopaTopuu. XUMHUYECKHE PEAKIIMH, JeKallue B OCHOBE
MOJTyYeHUs! @30THON KUCIOTHI B TpoMbIieHHOCTH. [Ipumenenne. Comu. A30THbIE yaoOpeHus.
dochop. Amnorpornus. Dusmueckue u xummueckue  cBoictBa. Okcua  ¢ocdopa (V).
®dochopHast KUCIIOTa, €€ CONH U YI0OpeHUsI.

Hemoncmpayuu. Ilonyuenue ammuara u e2o pacmeopenue 6 6ooe. O3HakomaeHue ¢ obpasyamu
NPUPOOHBIX HUMPAmos, hocamos.

Jlabopamopuvie onvimul. B3aumooeiicmsue coneti ammoHusi co wenouamu. O3naxomnenue c
azsomusvimu u pocopHviMu YOobperHusmu.

Ilpakmuueckan paooma NeS. Ilonyuenue ammuaka u uzyyenue e2o c6oiicma.

Pewenue 3a0au na onpedenenue maccosou (06vEMHOU) 00U 8bIXOO0A NPOOYKMA Peakyuu om
meopemuyecKu 603MOHCHO20.

Tema 6. Yenepoo u kpemnuii (8 u, no nnanuposanuro — 7 1))
Yrnepon u kpemHuil. [lonoxxeHue B NEpUOAUYECKON CHCTEME, CTPOCHHE ATOMOB. YTIIEPOX.
Annorponusi. dusnyeckue W XUMHUYECKHE CBOMCTBA yriepoja. AacopOrus. YTrapHbIM ras.



Yraekucnelii ra3. YronbHas KucioTa u ee coiu. KauecTBeHHast peakiysi Ha KapOOHAT — HOHBI.
Kpyrosoport B nnpupoe.

Kpemnuii. Oxcun kpemuus (1V). KpemHueas kuciora u ee Conu.

Crekio. I{emeHT.

Hemoncmpayuu. Kpucmaniuueckue pewemku aimaza u epaguma. 3Haxomemeo ¢ obpasyamu
NPUPOOHBIX Kapbonamos u cunukamos. O3HaKoMIeHUue ¢ pa3IudHbIMU 6Uoamu MonIued.
O3HnaxomaeHue ¢ uOamu cmexia.

Jlabopamopnvie onvimul. O3HaKOMIEHUE CO CBOUCMBAMU U 83AUMONPEBPAUYEHUAMU KAPpOOHAMO8
u euopoxkapbonamos. Kauecmsennuvie peakyuu na kapoonam- u CUIUKAM-UOHDBL.

Ilpakmuueckasa paooma Ne6. Ilonyuenue oxcuoa yenepooa (IV) u uzyuenue e2o ceoiicme.
Pacno3nasanue kapoonamos.

Pewenue 3a0au na eviuucienue maccwl Uiy 00vémMa NPOOYKmMa peaxyuu no U38eCMHOU macce
U 00BEMY UCXOOHO20 BeUjeCmBa, COOEPAHCAULe20 NPUMECHU.

Konumponvnasn paooma Ne2 no meme «Hememannoiy.

Tema 7. Oouwgue ceoticmea memannoe (14 u, no nnanuposanuio — 134)

Meramnel. [lonoxxeHue B MEPUOIUYECKON CHCTEME, CTPOEHHE aTOMOB. MeTayuindeckasi CBS3b.
®uznyueckne CBOWCTBA. Psii aKTMBHOCTH METAJUIOB.CBOMCTBA MeTauioB. OOIue CrocoOs
nosyyeHusi. CriiaBbl METaJIOB.

[llenmounsie meTawbl. [lonokeHne B MEPUOAMYECKON cUcTeMe, CTpoeHrue aToMoB. Dusndeckue
1 xuMHuueckue cBoiictBa. [Ipumenenue. Haxoxaenue B npupoze.

[IlenoyHnozemenpHble MeTAJUIBL. [loNOXKEHHME B MEPUOAUYECKON CUCTEME, CTPOECHHUE ATOMOB.
®dusznyeckue W xumuyeckue cpoiictBa. IIpumenenue. Haxoxxnenuwe B npupoae. Maruuili u
KaJIBIIMK , UX BaXHEHIME coequHeHus. JKecTKOCTh BOJIbI M CTIOCOOBI €€ YCTPaHEHHS.
Amomunuii. IlonoxxeHne B MEpUOAMYECKON CHUCTEME, CTpoeHHe aToMoB. Pusznueckue U
xuMuueckue cpoiictBa. Ilpumenenue. Haxoxxnenue B mpupone. AMBOTEPHOCTH OKCHIA U
TUAPOKCHUIA aTFOMUHHUS.

Kenezo. IlomoxkeHne B MNEPUOAMYECKONW CHUCTEME, CTPOEHHE aTOMOB. Du3MYecKHe U
xumuueckue couctBa. [Ipumenenune. Haxoxxnenue B mnpupozae. BakHeuiune coeaUHEHHUS
Kenesza: oKcuabl, TuIpokcuabl U conu kene3a (1) u xenesa (l11). KauectBennas peakuus Ha
HOHBI.

Jemoncmpayuu. 3nakomcmeo ¢ oOpaszyamu BaAdCHeUWUX CONell HAMpus, Kaaus, NPUpoOHbIX
CcoeOUHeHUll Kanbyus, pyoamu dxcene3d, COeOUHeHUusMU anromMunus. Bzaumooeticmeue wenounsix,
WeI0YHO3eMeNIbHBIX MEMAI08 U antoMUuHUs ¢ 6000t. Cocueanue dxceneza 8 KUCIopooe U XJope.
Jlabopamopnvie onvimwl. [lonyuenue eudpokcuda anOMuuus U 83aumooelcmsue e20 ¢
kucromamu u wenovamu. Ionyuenue euopoxcuoos sceneza(ll) u (Ill) u e3aumooeiicmsue ux c
KUCI0OmMamu U weiouamu.

Ilpakmuueckan paooma Ne7. Pewienue ykcnepumenmanvHulx 3a0ay no meme «Memanivl u
UX COCOUHEHUA).

TecToBbIN KOHTPOJIb.

Pa3zgea 3. OCHOBBI ONIBITHO-IKCIIEPUMEHTAJIBLHOM M MPOEKTHOM AesiTeJbHOCTH (124)
TexHuka 0€30MacCHOCTH NMPH BBHIIOJHEHUH CAMOCTOSITEIBHBIX ONBITOB M SKCIIEPUMEHTOB B
JIOMAIITHUX YCJIOBUSIX U C UCTIOJIb30BaHUEM 000PYI0BaHUS XUMUYECKOH J1a00paToOpuu.
IIpakTnyeckas padora Ne8. ObpaiieHue co CTeKIoM (crubaHue CTeKITHHON TpyOKH,
M3TOTOBJICHHE: MUIMETKN; KAMUUISIPOB; MIPOCTEUIINX Y3JI0B; MPOCTEUIINX TPUOOPOB)
XUMUYECKUN aHAJIN3: KAUECTBEHHBIN U KOJTUYECTBEHHBIN

TeopeTnyeckre OCHOBBI OMBITHO-3KCIIEPUMEHTATBLHON U MPOEKTHOU €SI TETbHOCTH.
Br16op Temsl npoekra. [InanupoBanue nesTenbHOCTH.

[Toarororka npoekra. CO0p nHGpOpMaUK 10 JaHHOU TeMe. MoaenupoBaHue TPOCSKTHOM
JESATEIBHOCTH.



BrimonHnenue y4eOHBIX TPOEKTOB, OMBITHO-KCIIEPUMEHTAIBHBIX PaboT.
IIpakTudeckne padornl Ne§-12 1o Temam IPOEKTOB yUaIUXCst
[ToaroToBka yuyeOHBIX MPOEKTOB K 3aIIUTE

IIpomeskyTouHast aTTecTauMs. 3a1IMTA IPOEKTOB

[TonroroBka k 'MA, BIIP: pemienue npakTuko OpueHTUPOBAHHBIX 3aaHUN
[Tonroroska k 'MA, BIIP: penienre npakTHKO OpUEHTUPOBAHHBIX 341



aHUI

O06o001eHne, cucTeMaTu3anus 1 KOPPeKLus 3HaHUN yJaluxcs 3a Kype « OKCclepruMeHTallbHas
XHMUSL», 9 Kiacc.

TecToBbIi KOHTPOJIb.



KAJIEHAAPHO-TEMATHYECKOE INVIAHUPOBAHUE

BHeypouHoii AesiteqabHOCTH «XUMMUA» - 9 kitace (68 yacos)
€ YKa3aHUEM MCI0JIb30BAHUS 000pPy10BaHus IU(POBOIi J1adopaTopun

«Touka pocra»

Ne n/mm Tema ypoka IlnanupyemMblie pe3yJabTaThl Kou-Bo Jara [Hudopmanu| HcmoanzoBanue
IMpeamernsie YY ]I JInuHocTHbIE MeranpeaMeTHbie 1acos OHHas o6opynoBanus
yyﬂ yyﬂ nmoajaepikKa «Touka pocTta»

y4eOHuKPy0

sumuc I'.E. |

Denvoman
D.I'. XuMus:
9KJ1.
BBenenue B Kypc «IKCIepUMEHTAIbHAS XUMHUSA-9» (2 1)

1. Beoonwuii uncmpykmasic no Th Hatb HOHATHE o | 1.MotuBarus K. YV 1 TexHuka
XuMHs — HayKa SKCIIepUMEHTalbHas. | IpeaMeTe XUMHHU. | HAyYEHUS 1.Pa3pemienue 6e30acHOCTH B
TP CdopmupoBatb peaMeTy KOH(IIHKTA KabuHeTe
Jemoncmpayuonnwiit onvim Ne 1. | nepBoHadanbHbIC XUMUS 2.Ynpasnenue XMMUH [EHTpa
O3nakomnenue ¢ 1aA6OPAMOPHBIM | TIPEICTABICHU: 2.Pa3BuBath MIOBEACHUEM NTapTHEPA «Touxka Pocra».
obopyoosanuem; npuémol | a) 0 BEUIECTBE, & TAKXKE O | TYBCTBO ILYVY. 3HAKOMCTBO C
be3onacHoii papbomol ¢ HUM. MPOCTBIX U CIOXHBIX | TOPAOCTH 32 1.®opmupoBanue 000pyI0BaHUEM

BEIlIECTBAX; POCCUHCKYIO MM03HaBaTENbHOU LIENN
0) HayaTh (OPMUPOBATH | XUMHUYECKYIO e CuMBOJBI
YMEHHE XapaKTepH30BaTh | HAYKY XUMHUYECKHX
BEIIeCTBA, UCNOb3ys i | 3.HpaBcTBeHHO- 9JIEMEHTOB
9TOro WX (u3nMYecKue | 3THUECKOE e XuUMHYECKHE
CBOWCTBA. OILICHHBaHHE (bopmyIbt
TepMuHBI
Ananus u
CHHTE3
P.YVY].
1.llenenonaranue u
IUIAHHPOBAHUE.

2. BxoaHoe TecTupoBanue no 1
TEOPETUYECCKUM U
NPAKTUYICCKUM 3HAHUAM 3a 8
KJIaccC




Pa3nes 1. MHoroo6pa3une XuMHYeCKHX peaKIuil B IKCIePUMEHTANbHON Xxumuu (1549)

Tema 1. Xumuueckue peaxyuu (6 u)

IIpakmuueckasn padoma Ne 1 YMeHHe N0/1b30BaThCs PazBuBate PeryisiTuBHbIE: HaTuux
«IIpasuna mexnuxu 6e3onacnocmu HATrpeBaTCIbHBIMH yMEHHUS OcymecTBIsOT TeMIeparyphl
npu pabome ¢ 1a460pamopHbLIM npudopamu OILICHUBATh TIOLIArOBBII KOHTPOJIb (Tepmomnap-
ooopyoosanuem. Uzyuenue cmpoenus CHUTYaIHIO | 0 pe3ynbTaTy HBIi)
niamenu» ONEPATHUBHO Ilo3naBarteJbHBbIC: ’
CIIUPTOBKA
MIPUHUMATD CrposT peueBoe
penieHme, BBICKa3bIBaHHUE B
HaXOIUTh YCTHOM ¥ MMCbMEHHOM
aJIeKBaTHBIC ¢bopme
CTIIOCOOBI KoMMyHHUKATHBHbBIE:
B3aMMOJCHCTBH  YUYUTHIBAIOT Pa3HbIC
s C MHCHHUS U CTPEMSATCS K
OJTHOKJIACCHUKA  KOOPAWHALH
MH BO BpeEMs Pa3IMYHBIX IO3UIIUHN B
MIPOBECHUS COTPYJHUYECTBE
MIPaKTUYECKOHN
paboTHI.
OBP B akcriepuMeHTaIbHOM 3HaTb OmIpeneNeHHs ®opmuposats  IlosHaBaTeabHbIE: §1, JlaTumk
S — OKHUCIIUTEIBHO- MOTMBALMIO K BEIOMPAIOT OCHOBAHUS TEMIIEPATypbI
. BOCCTaHOBHTEIEHOM 1 KPUTEPUH JUIS TUTATHHOBBIN
Jlabopamopnwtii onvim Ne 1 UeneHanpasneH PHTCEPHH 1
pCaKkuun, OKHUCIIUTCIIA, _ KHaCCI/I(i)I/IKaL[I/II/I
«H3.V'fe””e peaxyuu e3au- BOCCTaHOBHUTEIS. YMETh Hoit peakii
Mooelicmeus Cy1buma HAMPUA | ypaBHUBATEH TPe0GPA3OBLIBATE
no3HaBaTeNbHO
C NEPOKCUOOM 8000P00A» OKHCITUTEIIbHO- . MHPOPMALIO 3
BOCCTaHOBHTEIIEHBIC n OJIHOTO BUJIA B JPYTOii
€aKIUH, Pa3bsACHATH AEATENIbHOCTY,
p » P 0co3HAHHOE U BBIOHMpPATH 1151 Ce0st
MPOIECCHl OKHCICHUS H
pot ! yno0Hy10 Gopmy
BOCCTaHOBJICHHS, yBaXuTenbHoe
¢bukcarmu
OPUBOJIUTH TPUMEPHI "
OKHCIIUTEJBHO- NPECTABIICHHA
nobporkenatenb undopmaLmy
BOCCTaHOBHTEIIEHBIX Hoe P
peaxiwii. eryJIiTHBHbIE:
OTHOWEHWE K BBIJIBUTAlOT BEPCUU
apyromy pelIeHus IPOOIIEMEI,
YeNIoBEKY, ero 0CO3HABaTh KOHCYHBIH
MHEHMUIO, pe3ynbpTar
muposo3speHn  KoMMyHHKATHBHBbIE:
0. OTCTauBaTh CBOIO

TOYKY 3pEHHUS,




MIPUBOJHUTH APTYMEHTHI,
TIOATBEPXKAAsT UX
(axramu

pasnuyaTh B yCTHOM
peun MHEHHE,

JI0Ka3aTeNbCTBa,
THIIOTE3bl, TEOPHU
TeruioBo 3(1)(1)61([ XUMHWUYECKUX | 3HaTh ®opMHUpOBATH PeryasituBHbI€: §2 Jatunxk
peakuuii. ITonsTHE 06 9K30- U KJ1acCU(pUKaIMOHHBINA LIEJIOCTHOE BBIIBUTAI0T BEPCUU TeMIIepaTypbl
MIPU3HAK MHUPOBO33pEHHE, PEIICHHS IPOOIEMBI, TUIATHHOBBIN
OHAOTEPMHUYCCKUX PCAKIUAX. o
8 TEPMOXUMHUYECKUX COOTBETCTBYIOII  OCO3HAaBaTh KOHEUHBIN
Hemoncmpayuonnslii onvim Ne peakiuii. [TornMaTh ee pe3yabTar
2[1pumepbl 5Kk30- U 3HAYEHUEC TEPMHUHOB: cospeMeHHOMY  Ilo3HaBaTe/ibHBbIE:
OHOOMEPMUHECKUX DeaRYU. TEIUIOBOU 3P PeKT YpOBHIO BBIOMPAIOT OCHOBAHUS
Hemoncmpayuonnoiii onvim Ne 3 XUMHUYECKON peakluu, pa3BuUTUA U KpUTEPHUH I
«Tennoesoii 3ghhexm TEPMOXUMHUYECKOE HAYKH. KIaccu()UKAITUN
PaAcCmeopenus eeuyecme 6 600e) YpaBHEHHE peakluy, peakuuii
9K30- U mpeoOpa3oBHIBATH
SHI0TEPMHUYECKHE uHbopMaLuio U3
peakuuu. YMeTb OJIHOTO BUJa B PYTOM
3aMKChIBAaTh U BBIOHMpATH 1151 ce0s1
TEPMOXUMHUYECKHE ynooHyto hopmy
YpaBHEHUS DPEAKIHA U ¢bukcarmu
BBIYUCIIATh KOJHYECTBO MIPEICTaBICHUS
TETUIOTHl TIO “HpOpMALIN
TEPMOXUMHYECKOMY
YPaBHCHHIO PEAKIUH.
CKOpOCTb XUMHYECKUX 3HaTh OmpejesieHue dopMupoBaTh PerynsitTuBHble: §3 Hatuuk pH
peaxIuit CKOPOCTH XHMHUECKOH MOTHBAITHIO K CaMOCTOSITEITFHO
. peaku u eé [eJICHATIPaBICH  OOHAPYXHUBAIOT U
JHemoncmpayuonnwtit onvim Ne . o
. . | 3aBHCHMOCTH OT YCJIOBHUH | HOM GbopMyIHpYIOT
4B 3awwode:ucm6ue YUHRA € COTAROU | orekaHns peaKIum. MO3HABaTENBHO  MpOOyeMy.
u yrey CHmf Kucromamu. Ilonnmars 3HAuYeHUE 51 Ilo3HaBaTe/IbHBIE:
Bsaumooeiicmeue PAHyIUpOEANHOEO TEPMUHOB JeSITebHOCTH, BBISIBJISIOT IPUYHMHBI U
YUHKA U YUHKOGOU MbLIU C COTAHOU «KaTaIu3aTopy, OCO3HAHHOE, CIICZICTBHUS SIBJIICHUH,
Kucnomou. Bzaumooeiicmsue oxcuda
~ . N «UHTHOHUTODY, YBaKUTEIBHOE CTPOSIT JIOTHIECKHE
meou(ll) ¢ cepuoii Kucromoii pasHou «(epMEHTBI». " paccyeHns,
Konyenmpayu npu. pasmolx Jno0poKenaTenb — yCTaHABJIUBAIOT
memnepamypax. HO A

Jlabopamopuwiii oneim Ne 2

CJIICACTBCHHEIC CBA3U




«H3menenue pH 6 xo0e
OKUCTUMENbHO-80CCIAHO-
6UMEILHBIX PEAKYUIL»

KoMMyHHKaTHBHbBIE:
YUHUTBHIBAIOT pa3HbIE
MHEHUS U CTPEMSITCS K
KOOPIMHAINN
Pa3IMYHBIX NO3ULMI B
COTpPY/JIHUYECTBE,
(bopMyIHPYIOT
COOCTBEHHOE MHEHHUE U
TIO3HIHIO

HpaKmuqecKa}l paﬁoma No2. Ymers ompenenarb, kak | Pa3BuBaTh PeryasituBHbI€: Haruuk
H3yuenue enuanus ycioeuii HU3MEHHUTCS CKOPOCTb YMEHHUs OcyHIeCTBJ:I‘HIOT HaNpsKEHUs
N peaxIuy o BIHSHUEM OLICHUBATh MOIIAroBBII KOHTPOJIb
npoeedenuﬂ xumuuecKkou
. pa3IHYHBIX (PaKTOPOB CUTYalUI0 U 10 pe3ynbTaTy
peakyuu na eé ckopocms. Th OIEPATUBHO Io3HaBaTeNbHbBIE:
TP HOPHHAMATE Crpost peueBoe
JIaﬂopamopmﬂﬁ onvtm No 3 peuienue, BBICKA3bIBAHHC B
«Cpasnumenvnas xapakme- HaXOJIUTb YCTHOM U MHCBMEHHOM
PUCHUKA 80CCIMAHOBUMETbHOL aZIeKBaTHbIC topme
CROCOBHOCIIL MEMALI06) CIIOCOOBI KoMMyHUKATUBHBIE:
B3aMMOJICHCTBH  YUMTHIBAIOT pa3HbIe
I C MHEHHS U CTPEMSATCS K
OJHOKJIACCHUKA  KOOpPJUHAILUI
MH BO BpeMs Pa3IMYHBIX TO3ULIUHI B
MIPOBEIEHUS COTPYJIHUYECTBE
MPaKTUIECKON
paboTHL
ITonroroska xk 'MA 1.3akpenieHue 3HaHUH U 1. YMeHnue K.YVII.
MPaKTUYECKHUX, OpUEHTUPOBaTh  YMEHUE
pacueTHBIX HABBIKOB y4- | CS Ha CaMOCTOSTENIFHO
csl. MOHUMAaHHe OpraHU30BHIBATH
2.YMeHue pemarsb NPUYMH ycrexa  ydeOHoe
TUIIOBBIE IPUMEPHI B y4eOHOM B3aUMO/JICHCTBUE B
KOHTPOJbHO- JIESITEIbHOCTH rpymnmne
HU3MEPUTENBHBIX ILYVYI.
MaTEpUajoB YMmeHue:

* OCYIIECTBIIATH aHAJIN3
00BEKTOB C
BBIJIEJIEHUEM
CYIIECTBEHHBIX U
HECYIIIECTBEHHBIX
MIPHU3HAKOB;




* OCYIIECTBIIATH CHHTE3
KaK COCTaBJIEHUE
IEJI0TO M3 YacTeH.
P.YVII.

YMeHus:
1.0cymiecTBisATh
HTOTOBBIA U
MOIIAaroBbI KOHTPOJIb
10 pe3yNbTary;

2. AfekBaTHO
BOCIIPUHHMATH OICHKY
YUUTEIS;

3. Pasauuath cocod u
pe3yIbpTaT AeHCTBHSA

Tema 2. Inexmponumuuecxkasn ouccouyuavuus (9 u)

9. QHGKTpOHI/ITI/IquKaH 3HaTh OmpejeNeHus ®opMHUpOBATH PeryasituBHbI€: §6 Jlatuuk
JUCCOLUAIMS — TJIABHOE MOHATUI («BJEKTPOIUT», | OTBETCTBEHHOE  CTaBsT yueOHYIO 3JEKTpPO-
o «HEDJIEKTPOJIUTY, OTHOIIICHHE K 3aja4y, ONpeeNoT MIPOBOJHOCTH
YCJIOBHUC MIPOTCKAHUS PEAKIIUU B
«@NEKTPOIUTHYECKAS YUEHHIO, MOCJIEIOBATEIEHOCTh
pacTtBOpax. JICCOIMAIH». YMETh TOTOBHOCTh U IIPOMEKYTOUHBIX Iieneil
Hemoncmpayuonnotii onvim HUTIOCTPUPOBATh CIIOCOOHOCTb K C y4€TOM KOHKPETHOI'O
NodHcnvimanue pacmeopos éeujecme | MpUMEpaMH U3YdCHHBIE CaMOpa3BUTHIO  pE3yJIbTaTa,
Ha 27eKMPUYecKyio npo8ooUMOCHb. TOHATUS U OOBSCHATH u COCTaBJISIFOT IUIAH U
Jleuoicenue uonos 6 3n1eKmMpuiecKkom MIPUYUHY caMo00pa3oBaH  alNTOPUTM JCHCTBUI
noie. ANEKTPONPOBOJHOCTH nto. PaspuBate  Ilo3HaBaTe/IbHBIE:
BOJHBIX PacTBOPOB KOMMYHHUKaTUB  CaMOCTOSITEJIBLHO
Jlemoncmpayuonnvlii onvim Ne5 | CONEH, KHUCTOT U HYt0 BBIZICIISIOT
«Inexmponumst u ieoueH. KOMIIETCHTHOCT  (POPMYIUPYIOT
HeIneKmponumbl» b, YMEHHE MO3HABATENBHYIO IIEJIb,
yBaXaTh MHYIO  HCIOJB3Ys 001Ime
TOYKY 3pEHHS HpPUEMBI PeIIeHHUs
npu 3a1a4
00CyXIeHNH KomMyHuKaTHBHBIE:
TPOOIEMEL. KouTpons u onienka
JeicTBUIl mapTHepa
10. DIEKTPOTUTHYECKAS 3HaTh OmpejeNieHus ®dopmMupoBath PerynsiTuBHbIE: §7 PeaxTuBbl U
JUCCOIMAIIAS KUCIIOT , [IEIoYeit MOHATUHN «KHCIIOTa», OTBETCTBEHHOE  CTaBST y4eOHYIO XHUMHYECKOE
M «OCHOBaHME», «COIb» C | OTHOLIEHHE K 3aJa4y, ONpPeIeNsoT obopynoBanue
1 COIICH. TOYKH 3pEHUs TEOpHU YUEHHIO, MTOCTIeI0BATENbHOCTh PeakTuBsl n
SIEKTPOITUTHIECKOM TOTOBHOCTh H MTPOMEKYTOUHBIX IeNen XHUMHYECKOE




JIHCCOIMAIINA. YMETh

CIIOCOOHOCTh K

C y9eTOM KOHKpPETHOTO

obopynoBaHue

OOBSICHATH OOTIIHe CaMOpPa3BUTHIO  pe3yJbTara,
CBOMCTBA KHCIIOTHBIX u COCTAaBJIAIOT IJIAH
HUIENIOYHBIX PACTBOPOB camMoo0pa3oBaH  alNTOPUTM JCHCTBUI
HaJlMYUEeM B HHUX HOHOB | HIO. ITo3naBaTebHbIE:
BOJIOPOAA WM THIPOKCU- CaMOCTOSITEIILHO
HMOHOB COOTBETCTBEHHO, a BBIJICIISIOT
TaK)Xe COCTABIATH (bopMyIHPYIOT
ypaBHEHHS MI03HABATENbHYIO 11EIb,
JIIEKTPOIUTUYECKOI UCIIONB3Ysl 001IHe
JMCCOLMAIMH KHCIIOT, MIPUEMBI PELICHHS
OCHOBaHUN M COJEH. 3a1a4y
KoMMyHUKaTUBHBIE:
KonTpomns u onieHka
JIEHCTBUI apTHepa
11. | CunpHbIE U C1a0bIe 3HaTh ONpeeNCHuUs ®opMupoBaTh PerynsitTuBHbIe: §8 JaTtuuk
JIEKTPOJIATL. TIOHATHH «CTETeHb. OTBETCTBEHHOE  CTaBST yYCOHYIO 3NIEKTPO-
JaGopamopnuiii onvtm Ne 4 IIEKTPOIUTHYCCKOM OTHOILICHHE K 3aja4y, ONPEEIIsIOT MPOBOIHOCTH
JIUCCOLMAIINY, «CHIIbHBIC | YUEHHIO, HOCJIEI0BATENLHOCTh
«Cunynvie u cnaduie snex- DJIEKTPOJIUTEIY, TOTOBHOCTh U IIPOMEXKYTOUYHBIX LENeH
mpoiumsl) «CabBIedIEKTPONUTEY. | CMOCOOHOCTh K C yYeTOM KOHKPETHOTO
[Tonumath pazHuUIy CaMOpPAa3BUTUIO  pe3yJIbTara,
MEXKIAYy CWIbHBIMHU U )41 COCTAaBJIAIOT IIJIaH U
cJIaOBIMU JIEKTPOJIUTAMH | caMOOOpa3oBaH  aITOPUTM AEHCTBHI
HIO. Ho3naBarte/bHbIE:
CaMOCTOSITEIIHLHO
BBIJIETISIOT
bopMyIHpyOT
TI03HABATENbHYIO 11ETIb,
UCIIOJB3Ys 00IIHe
MIPUEMBI PEIICHUS
3a1a4
KoMMmyHHKaTHBHBIE:
KonTtpoms u onenka
JIeHCTBUI IapTHEpa
12. | Peakniuu HOHHOTO OOMEHA. 3HaTh onpeeeHne dopmupoBath ITo3HaBaTeJbHBIE: §9 Jaruuk
JlaGopamopnviii onvim Ne 5 peaknuii HOHHOTO 0OMEHa, | MUPOBO33PEHHE, CaMOCTOSTEIHHO JJEKTPO-
«B3aumodeiicmeue zudpoxcuda YCIOBHUSI MX HPOTEKaHUS. | COOTBETCTBYIOI  BBLICISIOT MPOBOJIHOCTH,
6a Hoii K Moty YMeTh COCTaBIATH ee (bopMyIHpYIOT J03aTop 00BEMa
IDUA C CEPHOU KUCTIOMOU N
TIOJIHBIE W COKpAmEHHBIE | COBPEMEHHOMY  IIO3HABaTEJIbHYIO 1IETIb, KHUJKOCTH, O10-

ITonroroska xk 'MA




HOHHBIC YPaBHECHUS YPOBHIO HCTIONB3Ys 001IHe peTka
HEOOpaTUMbIX PEaKIUi W | Pa3BUTHA TIPUEMBI PELICHHS
Pa3bACHATh MXCYIIHOCTb, | HAYKH, 3a7aq
MIPUBOJUTEH MPUMEPHI KOMMYHUKaTHB  KOMMyHHKATHBHBIE:
peakuuii MOHHOTO HYIO KoHnTpons u onienka
oOMeHa, MIyIIuX [0 KOMIIETEHTHOCT  JAEHCTBH mapTHepa
KOHIIA. b U YBaXCHHE

K UHOH TOuke

3peHusl Tpu

00CyXIeHUN

pe3yabTaToB

BBIIIOJIHEHHOU

paboTEL.

13. | Peakniuu HOHHOTO OOMEHA. YMeTh NpUMEHSTH PasBuBate PeryasiTuBHbIE: MOBTOPHTH| JlaTumk
JlaGopamopnuiii onpum | TEOPETHUECKHME 3HAHHUS YMEHHUS OcymeCTBJEa}OT §9 3NEKTPO-
Ne6Pearyuu obmena meorcdy | B TIPAKTHKE, OOBSACHSITH | OICHHBATH TIOIIarOBBII KOHTPOJIb MPOBOIHOCTH
DACIEOPAMIL HTEKIMPOTUMOS. PE3yNbTaThl NMPOBOJAUMBIX | CHTYAIHIO H TI0 Pe3yIbTaTy
JaGopamopnviii  onsim Ne 7 OIIBITOB, OIIEPATUBHO IMo3naBaTenbHbIE:

. XapaKTepU30BaTh MIPUHUMATh CrposT peueBoe
«Obpasosanue coneii ammonus» YCIIOBHS TPOTEKAHUS pelieHue, BBICKa3bIBaHNE B
Ioarororka x THA peakuuii B pacTBOpax HaXOIWTh YCTHOI ¥ IUCBMEHHOHI
9NEKTPOIIUTOB A0 KOHIA. | aJeKBaTHBIC bopme
CIIOCOOBI KoMmmyHuKaTHBHBIE:
B3aUMOJACHCTBM  YUUTHIBAIOT pa3HbIE
S C MHEHUS U CTPEMSITCS K
OJTHOKJIACCHUKA  KOOPAWHALNH
MH BO BpeMs Pa3JINYHbBIX TO3UNNI B
MIPOBECHNUS COTPYJHHYECTBE
MPaKTUIECKON
paboTHI.

14. Hpakmultecmm pa60ma No3. | YmMerb ocyliecTBIsTh dopmMHUpOBATH PeryasituBHble: PeakTuBbl 1

«Pewenue XMMHUUYECKHE OIBITHI HA MHPOBO33pEHHE, CTaBsT yYeOHYIO XIgMH‘IeCKoe
0 3HAHUE KAYECTBEHHbIX COOTBETCTBYIONI  3aauy, ONpPEAEIIOT 00OpynOBaHHC

IKCNEPUMEHMATILHBIX 30041 HA peaxIuii; COCTaBIAThH ee MOCJIEIOBATEIEHOCTh
onpedenenue  KamMuoHmo8 U | pomppe u COKpPAIIEHHBIE | COBPEMEHHOMY  IIPOMEKYTOUHBIX IIENEH
anuonoe»Th WOHHBIE YpaBHEHHUS YPOBHIO C Yy4€TOM KOHKPETHOTO

HEOOpaTUMbIX PEaKLUi U | Pa3BUTHS pesyJnbTara,

Pa3bACHATh WX CYIIHOCTb. | HAYKH, COCTAaBJIAIOT IJIaH U

XapaxkTepHu3zoBaTh KOMMYHUKaTHB  QJITOPUTM JIEHCTBUIH

YCIIOBUSI TEUEHUS HYIO0 Ilo3naBaTeabHbIE:




peakuuii, Uaymux I0
KOHIIa, B PacTBOpax
AJIEKTPOJIUTOB.

KOMIICTCHTHOCT
b U yBa)XCHHE
K HMHOH TOYKE
3peHus Tpu

CaMOCTOSTEIBHO
BBIACISIOT
bopMyIHpYOT
[I03HABATENBHYIO 1eJIb,

00CyX/TeHUN HCTIONB3Ys 00IIne
pe3yIbTaToB MIPUEMBI PELICHUs
BBITNIOTHEHHOH 3a1a4
paboThL. KoMMyHUKaTHBHBIE:
KonTtpons u oneHka
JeiicTBuill mapTHepa
15. T'uoponus coneti. 3HaTh ompejeNieHue ®dopmMupoBaTh PeryasituBHbI€: § 10 PeaxTuBsl 1
IMonroroska k TUA THIpOJIM3a conell. YMeTh | OTBETCTBEHHOE  BHOCAT HEOOXOIMMBIE XHUMHYECKOE
OIIPEAEITATh XapaKTep OTHOILICHHE K KOPPEKTHBHI B IIEHCTBHE obopynoBaHue
Cpenibl pacTBOPOB COJIEH | YUEHHIO, TIOCJIE €T0 3aBEPIICHNUS
10 WX COCTaBy. TOTOBHOCTh U Ha OCHOBE €T0 M y4eTa
CIIOCOOHOCTh K XapakTepa CHENaHHBIX
CaMOpa3BUTHIO  OMINOOK.
u Ilo3naBarenbHbIe:
caMo00pa3oBaH  CTPOST peueBoe
HIO. BBICKa3bIBAHUE B YCTHOU
U MUCHbMEHHOM hopme
KoMMyHUKaTHBHBIE:
KOHTPOJIHUPYIOT
JISWCTBHS ITapTHepa
16. Ipakmuueckas paboma Ned. YMeTb NpUMEHSITh Pa3BuBate PerynsitTuBHble: IosToput | PeakTussl 1
Pewenue TEOpEeTHYECKHE 3HAHUS yMEHHUS OcymecTBisiorT b TIO XHMHUYECKOE
Ha MIPaKTHKe, OOBSICHATH | OLIEHWBATh TIOIIArOBBII KOHTPOJIb yueOHHKY | 00opyaoBaHMe
IKCnepumenmaibHblX 3a0au no
pe3yNbTaThl NMPOBOJUMBIX | CHTYaIHIO H TI0 Pe3ybTaTy MaTepua
meme «neKmponumuiecKa OIIBITOB, OTIEPATHBHO IMo3naBaTebHbIE: rnaser 11
ouccouyuauun». Th XapaKTepU30BaTh MIPUHAMATh Crposr peueBoe
YCIIOBHS TPOTEKAHUS pereHue, BBICKA3bIBaHNE B
peakuuii B pacTtBopax HaXOIUTh YCTHOU ¥ NUCbMEHHOMU
3MEKTPOJIUTOB 0 KOHIA. | aJeKBaTHBIC bopme
CIIOCOOBI KoMMyHUKAaTHBHBIE:
B3aUMOJICHCTBY  YUUTBIBAIOT pa3HbIE
ac MHEHHS U CTPEMSITCS K
OJTHOKJIACCHUKA  KOOpJUHALUU
MU BO BpeMs pa3IMYHbIX NO3ULUHI B
MIPOBEACHUS COTPYAHUYECTBE

MIPAKTUYECKON




paboTHI.

17.| TecToOBBI KOHTPOJIbHO YMeTh HMCIOIb30BaTh ®opMupoBatTh PerynsituBHbIe: 1 IToBTOpUT
pazdeny «MHorooGpasue puoOpeTEHHBIE 3HAHUA. | OTBETCTBEHHOE OCYIIECTBIAIOT 3 b TIO
. OTHOILICHHE K TIOIIAarOBBI U UTOTOBBIN yaeOHUKY
XUMHYECCKUX peaKIIUi B
= YUEHHIO, KOHTPOJIb 110 Marepuain
IKCHEPUMEHTAJIBLHOU XUMUH» FOTOBHOCTH M pe3yJIbTary. IJIaBBI
CIIOCOOHOCTH K
CaMOPAa3BUTUIO
u
camo00pa3oBaH
HI0.
Paznen 2. [IpakTUKYM 10 H3YYEHHIO CBOWCTB MPOCTHIX BEILECTB: HEMETAJLJIOB H METAJLJIOB, UX coequHeHnH (394)
Tema 3. Ceoiicmea zanozenos(5 u)

18. | Tajiorexsr: q)ngIquKHe il 3HaThb 3aKOHOMEPHOCTH ®opMupoBaTh PeryasiTuBHbI€: 1 §12 PeakTuBrel n
XUMHYECKHE CBOICTBA U3MEHEHUsI CBOMCTB LIETIOCTHOE anaHprIOT CBOU XUMHYECKOE
Jlemoncmpanuonnsiii onsim Ne6 3JIEMEHTOB B A-Tpymmax. | MUPOBO33pEHHE, ICHCTBUS B cBASMC o0opynoBaHue
DusuiecKle COOLCMEd. 2aI0eHOE. YMeTh naBaTh COOTBETCTBYIOII IIOCTaBJICHHOM 3amaueil u

. XapaKTepUCTUKY ee YCIIOBHUSIMU €€ PELICHUs
/labopamopnetii onvim 3JIEMEHTOB-TAJIOT€HOB N0 | coBpeMeHHOMY  I[lo3HaBaTenbHBIE:
Ne8Pacnosnasanue consimot X TIOJOXEHUIO B YpOBHIO CraBsaT u GOopMyIHPYIOT
KUCLOM®bL, X10PUO08, OPOMUO0E, MIEPUOTNICCKON TaOnuIe | pa3BUTHA LIENTH U TIPOOIIEMBI ypOKa
U00U008 U 11004. U CTPOEHHUIO aTOMOB. HayKu. KoMMyHUKaTUBHBIE:
TP AJleKkBaTHO

HCTIONB3YIOT pEYeBEIC
CpeIcTBa JIIst

3¢ PEeKTUBHOTO
peeHus
KOMMYHHUKATHBHBIX
3a7a4 JIMUHOCTHDIE:
Pa3BuBaroT 0co3HaHHOE
OTHOIIICHHE K CBOUM
COOCTBEHHBIM
MTOCTYTIKAM

19. Xnop. CeoiicTBa U 3HaTh CBOMCTBa XJOpa dopMupoBath PerynsiTuBHbIe: 1 § 13 Anmnapar s
IPUMEHEHHE XJI0pa KaK MPOCTOr0 BEIIECTBA. | LIEIOCTHOE Paznuuator mzoc06 u HPOBEICHUS XH-
TP YMeTh COCTaBIATH U MHPOBO33pEHHE, Pe3yibTaT JeHCTBHS MHYECKUX TPO-
Jlemoncmpa . N7 OOBSICHATh C TOYKH coorBercTByOll  Ilo3HaBaTe/bHbBIE: neccoB (AIIXP)

PAUUOHHBLL OnbIm ¥ 3peHHs OKWCJICHHS H ee Bnazerot o6mum

«H3yuenue gpuzuueckux u

BOCCTAHOBJICHUSA

COBPEMEHHOMY

NIPUEMOM PEILEHUS




XUMUYECKUX CBOICHE XT10PA)» YPABHEHHUs PEaKLUH, YPOBHIO 3amaq
XapaKTepU3yIOIIIX pa3BuTHA KoMMyHHUKAaTHBHbBIE:
XUMHUYECKHE CBOMCTBA HayKHu. [oroBapuparorcs o
XJI0pa. COBMECTHOM
NeSITeTbHOCTH,
MIPUXO0.s K 001IeMy
pelIeHHI0
20. | CoenriHEHUS TAJIOTEHOB. 3Hath croco0d monydeHus | BocrmuteiBaTh Ilo3naBare/ibHbBIE: § 14 PeaxTuBsl 1
XI10pOBOOPOL. XJIOPOBOJIOPOJA B POCCHICKYIO Bnazerot o6mum XUMHUYECKOe
Jlemoncmpanuonnsiii onvim N8 nabopaTopuy M yMETh rpamz[aﬂcxy}o- TIPUEMOM PEILICHUs 00opyaoBaHue
Monyuenue x10posodopoda u cobuparb ero B UIEHTHUYHOCTh:  3ajad -
pacmeopenue ezo ¢ ode. npoOUpPKy, KOJOy. YMETh | MaTPUOTHU3M, KoMMyHHUKAaTHBHBIE:
XapaKTepU30BaTh TM000BB U JHoroBapuBatorcs o
TP CBOMCTBa YBa)KE€HUE K COBMECTHOU
XJIOPOBOAOPOA. OteuectBy, JEeSTeTHbHOCTH, TIPUXOIAT
YyBCTBO K 00IIeMy pemIeHHIo.
TOPIOCTH 3a PeryasiTuBHbIE:
OTEYECTBCHHYIO  [ImaHHpyIOT CBOM
HayKy. JICUCTBUS B
COOTBETCTBUH C
MOCTaBJICHHOM 3a7a4eil U
YCIIOBUSIMU €€
peanuzanuu
21. Ilpakmuueckas paboma Ne 5. 3HaTe oOmme u Pa3BuBate PerynsitTuBHble: IloBTopn | PeakTussl u
Honyuenue conanoii Kuciomot HHJIHBHTyTbHbIE YMEHUS OcymGCTBJEﬂ}OT Tb § 12- XUMHYECKOE
o CBOMCTBA COJITHOU OILIEHUBAThH TNOIIaroOBBIM KOHTPOJIb 15 06OPYH0B3HHC
u usyyenue ee ceoiicme. Th
KHCJIOTHL. YMETh CUTYallHi0 10 Pe3yIbTaTy
e OTIMYATh COJSTHYIO OnepaTUBHO [lo3naBareabHbIE:
KHCJIOTY M € COJH OT MIPUHUMATD CrposT peueBoe
JIPYTUX KHUCJIOT W COJIeH. | perieHue, BBICKa3bIBAaHUE B
YMeTh NpUMEHSTh HAaXOJIUTh YCTHOU ¥ NUCbMEHHOMU
TEOPETUIECKHE 3HAHUS aJIcKBaTHBIE bopme
Ha MPAKTHUKE, OOBACHITH | CIOCOOBI KoMMyHHUKATHUBHBIE:
pe3ynbTaThl MPOBOAMMBIX | B3aUMOJEUCTBH Y UHTHIBAIOT pa3HbIE
OTIBITOB, I C MHEHUS U CTPEMSITCS K
XapaKTepu30BaTh OJIHOKJIACCHUKA  KOOpPJIWHALMH
YCIIOBUSL MPOTEKAHUS MH BO BpeMs Pa3IMYHBIX TIO3HUIIUH B
peakuui. MIPOBEICHUS COTPYIITHUYECTBE

MIPAKTUYECKON




paboTHI.

22.

ITonroroska xk 'MA

3akperuieHue 3HaHUH 1
PacUEeTHBIX HABBIKOB yU-
csL.

YMeHue pemaTh THIIOBbIE
MIPUMEPBI KOHTPOJIBHO-
H3MEPUTEIBHBIX
MaTepHaioB

Ymenne
OPHUEHTUPOBATHC
s Ha TIOHUMaHUe
MPUYHH yCIIeXa B
yueOHOI
JIeATEeIILHOCTH

K.YY/.

YMenune
CaMOCTOSITEILHO
OpraHU30BBIBATH
yueOHOe
B3aMOJICHCTBHC B
rpyre

LYY/,

YMmenue:

* OCYUIECTBJIATh aHAIH3
00BEKTOB C
BBIIEJIEHUEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB,

* OCYIIECTBIIATH CUHTE3
KaK COCTaBJICHHE
LIEJIOr0 U3 YacTel.
P.YVY].

YMmenus:
1.0cy1iecTBIsATh
UTOT'OBBLINA U
MOIIArOBbIi KOHTPOJIb
0 Pe3yJIbTaTy;

2. AzlekBaTHO
BOCIIPHHHMATH OIICHKY
YUYHUTETS,

3. Pa3nauuath criocod u
pe3yJbTaT JeHCTBUS

Tema 4. Ceotiicmea xucnopoda u cepul (7 u)

23.

Kucnoponx: nonyuenue n

XUMHYECKHUE CBOMCTBA.

Jemoncmpayuounsiii onstm Ne 9.
«llonyyenue u cobupanue Kuciopooa 8

aabopamopuu

U 3anojiHeHue um casomempay

Jabopamopnuiit onvim Ne9.

«I'openue cepul na 6030yxe u 6

KUCiopooey

3HaTb 3aKOHOMEPHOCTH
U3MEHEHHS CBOMICTB
3JEMEHTOB B A-rpynnax,
OINPCACIICHUEC TTOHATUA
aJUIOTPONUU. YMETh
JlaBaThb XapaKTEPUCTHKY
3JIEMEHTOB M TMPOCTHIX
BEILIECTB IOArPYIIIIbI
KHCJIOpOAA IO HUX

®opMupoBaTh
LIEIOCTHOE
MHPOBO33pEHHE,
COOTBETCTBYIOI]
ee
COBPEMEHHOMY
YPOBHIO
pa3BUTHA
HayKH.

PerynsitTuBHble:
IUIAHUPYIOT CBOU
JEUCTBHS B CBSI3HU C
NIOCTaBJICHHOMU 3aJjauel u
YCIIOBHSAMH €€ PEIICHHUS.
Ilo3HaBarTe/bHbIE:
CTaBST U POPMYIHUPYIOT
LIeNT ¥ IPOOJIeMBI ypoKa
KoMMmyHHKaTHBHbBIE:

§17

PeaxTuBbl 1
XHMHUYECKOE
obopynoBaHue




Jabopamopnuiit onvim Nel().
«l'openue nceneza, meou, mazHus

MIOJIOKEHHIO B
TIEPUOTNIECKON TabmIle

aZICKBATHO HCIIOJIB3YIOT
pedeBbIe CpeAcTBa It

Ha 6030yxe u 6 KUC10pooey U CTPOCHHIO aTOMOB. 3¢ PEeKTUBHOTO
YMeTh OOBSACHATS, peLIeHUs
MOYEMY YHCIIO IIPOCTHIX KOMMYHHUKaTHBHBIX
BEIIECTB B HECKOJBKO 3a7a4
pa3 NpeBBIIACT YHUCIIO
XMMHUUYECKHX 3JIEMEHTOB.

24. | Cepa. X¥MMHUYECKHE CBONCTBA 3HaTh (U3MYECKUE U @opmuposanue  PeryasTuBHbIE: PeakTuBsI,
CepBL. XMMHUUYECKHE CBOWCTBA LIEJIOCTHOTO Paznnuator 01:10006 u KOJUICKIIMU U
Jemoncmpauonnsiii onsim cepbl. YMeTb COCTAaBIATh | MHPOBO33PEHHA,  PE3ybTAT ACHCTBHA XHMHUYECKOE

ypaBHEHHS peakuuii, cootBeTcTBYIOIl  Ilo3HaBaTeJbHBIE: obopyznoBaHue
Nel0.Annomponuvie mooughuxayuu [OITBEPKTAIOTIHX ero Buiagietor o6wum
cepol. OSH?KOMMH ue c ofpasyam U OKHCJIUTEIbHBIE 1 COBPEMCHHOMY  TIPHEMOM PEIICHUS
cepbl U €€ NpUpOOHbBIX COEOUHEeHUIL. BOCCTAHOBHTEIIEHBIC YPOBHIO aamaq
CBOWCTBa CEPHI, pa3BUTHSA KomMyHuKaTHBHBIE: § 18
CpaBHHBAaTh CBOMCTBa HayKH. JHoroBapusatotcs o
MIPOCTBIX BELIECTB CEPBI COBMECTHOH
U KHCIOPOAa, JIeATEeNIHOCTH,
Pa3bsCHATH 9TH CBOMCTBA NPUXOJs K 00IEMY
B CBETE MNpPEACTaBICHUI pELIEHUIO.
00 OKHUCIHUTENBHO-
BOCCTaHOBUTEIBHBIX
mporeccax.
25. | CoenuHenus CepHI: 3Hath croco6 monydeHus| PopmupoBaTh  PeryasiTuBHbIE: § 19 Anmnapar s
CEPOBOIOPOI, Cepo8odopodnas | CEPOBOAOpona B OTBETCTBEHHOE  YUHTHIBAIOT IIPaBHJIO B MPOBEICHUS XH-
1abopaTopun U €ro OTHOIICHHE K TUITAHUPOBaHUU 1 MHYECKHXPEaK-
kucroma. CynbQuabl. y N
N CBOWCTBa. YMeETh YUCHHUIO, KOHTpoOJIE crocoda it (ATIXP),
Hemoncmpayuonnolii onvim 3aIMChIBaTh yPaBHEHHMS TOTOBHOCTb U pemeHns npu-
Nel106pasys1 npupoonvix peakuui, ciocooHocTh K Ilo3HaBaTeJbHBIE: 60p s
Cynbuoos u cyibhamos. XapaKTEePU3YOLIHUX caMOpa3BUTHIO  [cnonb3yroT MOUCK noJryue-
Jlabopamopnuwtii onvim Noll. CBOWCTBa CEpPOBOIOPOJA, | U HEOOXO0qUMOii HUS TA30B WA
ThKauecmeennvie peaxyuu na B HOHHOM BHJE, camMo00pa3oBaH  MHGOPMAIMH JIJIs anmapart Kummna
cynbud-uonsl 6 pacmeope. HPOBOJUTH UI0. BBITIOJIHEHHST Y4€OHBIX PeakTuBbl,
TP [lemoncmpayuonnsiii onsim Ka4eCTBEHHYIO PEaKIHIO 3aJlaHui ¢ KOJUIEKIMU U
Nel2: «[Toayuenue ceposodopoda | ™ CyJb(UA-UOHBI. HCIIONB30BAHMEM XHUMHUYECKOE
. y4eOHO¥ JuTepaTypsl obopynoBanue
U uU3yuenue €20 C60UCme». .
Jlabopamopnwtit onvim Nel2: Kommysmicarusibie:
KonTtpomupyror

«Cunmes ceposodopooa.

JICiCTBHE MapTHEpA.




Kauecmeennuvie peakyuu na
€epoBooopoo u cynbdhuovy

26. | CoenuHeHUs CepBI: OKCHI CEPBI 3HaTh CBOWMCTBa ®dopmMupoBath PeryasituBHbI€: § 20 Anmnapar s
(IV), CepHHCTAS KHCIIOTA U ¢ CCPHUCTOTO rasa, OTBETCTBEHHOE  YYHTHIBAIOT IIPaBHJIO B NPOBEICHUS XH-
CEpPHUCTOH UCIIOTHI. OTHOILICHHE K TUIAHUPOBAHUU U MHYECKHXPEaK-
COJIn. o
YMeTh CcOCTaBIATH YUEHHIO, KOHTpOJIe criocoda uit (AIIXP)
Jlabopamopnuuii onvim Nel3 Th YpPaBHEHHS PEaKIHi, TOTOBHOCTh U peureHus
Kauecmsennvie peaxyuu na XapaKTEPU3YIOINX ciocooHocTh K Ilo3HaBaTesibHBIE:
cynbum- uoHbl 6 pacmeope. CBOMCTBAa 3TUX BEIIECTB, | CAMOPa3BUTHIO  VICHONB3YIOT MOUCK
Hemoncmpayuonnslii onvim OOBSCHATH HNPUYHHY u HEeo0X0aMMOit
Ne 13. «H3yuenue ceoiicme BBINaICHAS KUCTIOTHBIX camMo00pa3oBaH  MH(MOPMAIIH IS
CEePHUCMO020 2a30 U CEPHUCM O JOXIEH, MPOBOAUTH HI0, OCHOBBI BBINOJTHEHHS y4EOHbBIX
KUciomul» Ka4eCTBEHHYIO PEaKIHIO | AKOJOTHYECKON  3a1aHuil ¢
Ha CyNb(UT-UOHBIL. KYJIBTYPBI, UCIIOJIb30BaHUEM
COOTBETCTBYIOI  Y4EOHOM JINTEepaTyphl
ei KoMmmyHuKaTHBHBIE:
coBpemMeHHOMY  KoHTpomupyroT
YPOBHIO JIeHiCTBHE MapTHEpA.
9KOJIOTHYECKOTO
MBIIITICHUSL.
27.| CoenuHeHUs CepbI: OKCH/T CEPhI 3HaTh CBONCTBA ®opMupoBaTh PeryasiTuBHbIE: § 21 PeakrtuBsl 1
(VI), cepHast KUCIIOTa H €€ COJIN. pa30aBieHHOW cepHOU OTBETCTBEHHOE  Pasimuaror 0130006 u XHMHUYECKOe
Jabopamopnsiii onvim Nel4 KHCIJIOTBI. YMETh OTHOILICHHE K pe3ynbTaT AeHCTBUS obopynoBaHue
3aIMChIBaTh yPaBHEHMS YUYCHHIO, IMo3naBaTenbHbIE:
ThKauecmsennvie peaxyuu peaxiuii, FOTOBHOCTb U Brnaneror o6umm
HACYTbHAM-UOHbL 6 pACmEope. XapaKTEPU3YIOIUX CIOCOOHOCTh K TIPUEMOM PELICHHS
rp CBOWCTBa pa30aBICHHONW | caMOpa3BUTHIO  3ajay
CEPHOU KHCIIOTBI, U u KoMMyHUKAaTHBHBIE:
Pas3bsCHSITh UX B CBETE camooOpa3zoBaH  JloroBapuBaroTcs o
npescTaBiIeHud 00 HI0. COBMECTHOH
3JIEKTPOIMTUYECKOM JIESITEJIBHOCTH,
JMCCOIMAITNH 1 MIPUXOJIAT K 00IEeMy
OKHCIIUTEBHO-
BOCCTaHOBUTEIIBHBIX
nporeccax, MPOBOANTD
Ka4eCTBEHHYIO PEaKIHIO
Ha Cynb(haT-HOHBI.
28. | CpoiicTBa CepHOf/'I 3HaTh CBOWMCTBa JlnuHocTHEIE. PerynsiTuBHbIe: §21 PeakrtuBbl
kucnotsUladopamopuviii onvim KOHLECHTPHPOBAHHO dopmupoBaTh anaHpr}OT CBOH XHUMHUYECKOE
CEpHO# KUCIIOTHI U OTBETCTBEHHOE  JIeiCTBUSI B 000pyIOBaHHE




Mel5U3yuenue ceoticme cepHoll
KUciomol

crocob €€ pazbaBieHUS.
YMeTh oTinuyaTth

OTHOILICHHE K
YUCHHIO,

COOTBETCTBHH C
MOCTaBJICHHON 3aa4yei

KOHIICHTPHPOBAaHHYIO TOTOBHOCTb H U YCIIOBUSIMH €€
CEPHYIO KHCIJIOTY OT CIIOCOOHOCTh K peal3aliu
pa3baBieHHOIA, camopaszputrio  Ilo3HaBaTe/IbHbIE:
yCTaHaBJIUBAaTh u Brnaneror o6umm
3aBUCUMOCTb MEXKIY camM000pa3oBaH  IPHEMOM pEIICHUS
CBOWCTBAMM CEpHOM HIO. 3a1a4
KHUCJIOTBL U €€ KoMMyHUKaTHBHBIE:
MIpUMEHEHUEM KonTtpomupyror
JefcTBUS MapTHEpa
29. | Tloaroroska k TNA YMers pemiatsb ®opmupoBats  PeryJisiTUBHBIE!
pacuéTHble 3ajadu Mo oTBeTCTBeHHOEe  OCyIECTBISAIOT
YPaBHEHMSIM XHMHUYECKUX | OTHOLIEHHE K MOIIAroBbII KOHTPOIIb
peakuui ¢ YYEHHUIO, 0 pe3ybTaTy
HCIOJNb30BaHUEM TOTOBHOCTb H Ilo3naBarenbHble:
BELIECTB, COJEpIKALIUX CIOCOOHOCTh K Bumazerot o0mum
OMPENENEHHYIO IOJII0 CaMOpPa3BUTUIO  NPHEMOM PEILEHUS
MIPUMECEH. 5 3a7a4
camooOpa3oBan  KommyHukaTuBHBIE:
HIO. KonTtpomupyrot
JIeCTBHS IapTHEpA.
Tema 5. Ceoticmea azoma u pocghopa (9 4)
30. | AszoT: busndeckue u Ymers xapakrepuzoBaTh | DopmMupoBath PerynsitTuBHble: §23
XHUMHUECKHE CBOICTRA. XMUMHYECKHE DIEMEHTBI LEJIOCTHOE HJ'IuaHI/IPYIOT cBOHU
Ha OCHOBaHMH HX MHUpPOBO33PEHHUE, JAEUCTBHS B CBSA3H C
MOJIOKEHUS B COOTBETCTBYIOLI  IOCTaBIEHHOW 3afadeil n
NEPUOANYECKON CHUCTEME | ee YCIIOBHSMH €€ PELICHHUS.
U CTPOEHHSI UX aTOMOB. coBpemMeHHOMY  Ilo3HaBaTe/bHBIE:
3HaTh CBOIlCTBa a30Ta. YPOBHIO CraBsaT 1 GOpMyIUPYIOT
YMeTh OOBSACHATH pa3BUTHA LEJIH U TPo0JIeMbl YpoKa
NPUYUHY XUMHYECKOH HAayK{, U KoMMyHUKaTHBHBIE:
UHEPTHOCTH a30Ta, KOMMYHHKAaTHB  AJEKBAaTHO HCIIOJIB3YIOT
COCTaBJISITh YPaBHEHUS HYIO pedeBble cpeacTBa A
XMUMHYECKHX PeaKLui, KOMITETEHTHOCT 3 (EKTUBHOIO PEIIeHHs
XapaKTepU3yIOLIUX b BOOIMIEHNM 1  KOMMYHHKAaTHBHBIX
XMMHUYECKHE CBOMICTBa COTPYAHMYECTB  3a4ad
a30Ta, U pa3bsCHATh UX | €COo




C TOYKH 3PEHHS
MIpeaCTaBICHUN 00

CBCPCTHHUKaAMM.

OKHUCIIHTEIbHO-
BOCCTAQHOBHTEJIBHBIX
IpoLeccax.

31. | AMMHAK. 3HaTh MEXaHW3M dopMHpOBaTH PeryasiTuBHbIE: § 24 JlaTauk
Jemoncmpayuonnuiii onvim Nel4 o0pa3oBaHMs HOHA LETOCTHOE HJ'IVaHI/IpyIOT CBOU JNEKTPO-
TB [onyuenue avwmaxa u ezo AMMOHISL, XHMIECKHE MHPOBO33pCHHUE,  JCHCTBUA B CBA3MC MPOBOIHOCTH

CBOMCTBa aMMHaKa. COOTBETCTBYIOIl  IIOCTaBJICHHOM 3a/1auei 1
pacmeopenue 8 8ooe.
. YMeTh COCTaBIATH ee YCIIOBUSIMHU €€ PEeIICHHUSI.
/labopamop Holu — onsim N 16 ypaBHEHHS PeaKIHid, coBpeMeHHOMY  Ilo3HaBaTesibHBIE:
«OcHosnvie c60licmea ammuaxay XapaKTepU3YIOLINX YPOBHIO CraBsr 1 GOopMyIUPYIOT
XHMHYECKHE CBOMCTBa pa3BUTHA LEIH 1 IPOOIeMBbI ypoKa
aMMHaKa, W pa3bsCHATH | HAayKH. KoMMmyHHKaTHBHBIE:
UX C TOYKH 3PCHUS KonTpomupyrot
NpencTaBiIcHU 00 JeHCTBHA TapTHepa
SNIEKTPOIUTHYCCKOMN
JIMCCOLMALIN U
OKHCIIUTEJIBHO-
BOCCTaHOBUTEIBHBIX
HpOLECcCax.
32. Ipakmuueckas paboma Ne 6. YMeTh monydaTh dopMHpOBaThH PerynsiTuBHbBIC: § 25 PeakTuBbI 1
Honyuenue ammuaxa, aMMHaK peakiuein KOMMYHHUKaTUB anaHprmT CBOU XHUMHUYECKOE
N TE MOHHOTO OOMeHa | HYIO JICUCTBHS B CBSI3U C obopynoBaHue
usyuenue eco ceoucns. JI0Ka3bIBaTh OIBITHBIM KOMIICTEHTHOCT ~ IIOCTaBJICHHOM 3a/1aueii 1
TP nyTéM, YTO COOpaHHBI | b B OOIICHUH YCIIOBUSIMH €€ PELICHHUSL.
ra3 — aMMHaKx, u IMo3HaBaTenbHBIE:
AHAITU3UPOBATh coTpyxHuuectB  CTaBAT U GOPMYIUPYIOT
pe3yIbTaThl ONBITOB U e co LEJH 1 IPOOIeMbI ypoKa
JenaTb 00oOmIaroIie CBEpPCTHHKAMHU KoMMyHHKaTHBHBIE:
BBIBO/JIBI. B IIpoliecce AJIEKBAaTHO UCIIOJB3YIOT
yueOHO- peueBble CpeCTBa s
uccienoBarenbe  3(QHEeKTUBHOrO pereHus
KOM KOMMYHUKATHBHBIX
JIeSTeIbHOCTH. 3amayq

33. | Coau aMMOHHUS. 3HaTh KayeCTBEHHYIO DopMHpOBaTH PeryasiTuBHbIe: § 26 PeakTuBsl n
Jaéopamopnsiii onvim Nel7 T pEaKiM0 Ha HOH KOMMYHHUKATHB HﬂvaHI/IpyIOT CBOH XHMHUYECKOE
Baaumooeiicmaue coneii ammonus co | AMMOHIL. YMETh HYIO AeHCTBHS B CBASH C obopynoBanue

COCTaBIISITh ypaBHEHHS KOMIIETCHTHOCT ~ IOCTaBJICHHOM 3a/1aueii

wenodamu




TP

XUMUYECKUX PEaKLni,

b B OOLIEHHU

" yCJIOBUAMU €€

XapaKTEePU3YIOLINX u peLIeHusl.
XUMHUYECKHE CBOMCTBA corpyanudects  Ilo3HaBaTe/ibHbIE:
cojeil aMMOHUS, 1 € co CraBsT u
Pa3bACHATh UX B CBETE CBEpPCTHUKaMH (hopMYIHPYIOT IETTH U
NIpe/CTaBICHUI 00 B IIpoliecce po0JIeMbI ypoka
3NIEKTPOIUTUIECKOM yueOHo- KoMMyHUKATUBHbBIE:
JUCCOLMAIUH. uccnenoBatensc  KoHTponupyroT
KO JIEHCTBUS IIApTHEPA
JIeSITeIbHOCTH.

34. | A30THAS KHUCJIOTA. 3HaTh CTpOEHHUE ®dopmMupoBaTh PeryasituBHbI€: § 27 Tepmopesuctop
Jlemoncmpayuonnvie onvimol MOJIEKYJIBl a30THOMU LIEJIOCTHOE YUUTBHIBAIOT MPABUJIO B HBIN JaTUYUK
NeNel5-17: «Ionyuenue oxcuda KHUCIJIOTBI. YMETh MHpPOBO33pPEHHE, IUIAHUPOBAHUU U TEMIIEpATyphl,

OOBSICHATh, YEMY PAaBHBI | COOTBETCTBYIOI[ KOHTpOJIE CIIOcO0a natauk pH,
azoma (IV) u usyuenue ezo
. BAJIEHTHOCTh aToMa ee peuieHus JIaT4YUK
ceolicmey; «OKucnenue oxcuoa azoTa U €ro CTerneHb COBPEMECHHOMY  pa3iHYaroT crocod u 3JIEKTPONPOBOJL
azoma () 00 oxcuoa asoma OKHUCJIEHUSI B MOJIEKYJIE | YPOBHIO pe3ynbTar AecTBUs HOCTH, anmnapar
(IV)»; «B3aumoodeiicmeue OKCuOa | a301HON KUCIOTHL pa3BUTHA IMo3HaBaTebHBIE: UL TIPO-
azoma (IV) ¢ 60001t u YMeTh CcOCTaBIATH HayKH. HCIIOJIB3YIOT IIOMCK BEIECHUSA
KUCTI0pOOOM, ROSIYUEHUE A30MHOU | YPABHCHUS XUMHYECKUX HEo0X0JUMOI XUMHUYECKHX
KUCiomel) peakuui, Jexanmx B UHPOPMALIUY IS peakuit
OCHOBE IIPOU3BOJACTBA BBINOJIHCHUS YUEOHBIX (AIIXP),
a30THOM KHUCJIOTHI, U 3aJIaHUM C MarHuTHas
Pa3bACHATH HCIOJIb30BaHUEM Mellajika
3aKOHOMEPHOCTH HX y4eOHOI TUTepaTypHl,
MPOTEKAHMUS. KoMMmyHUKaTUBHBIE:
KOHTPOJIUPYIOT
JIefiCTBUE MapTHepa
JIOTOBapUBAIOTCS O
COBMECTHOM
JeSITeIBbHOCTH,
HOPUXOAAT K 00IIeMy
peIIeHUI0

35. | OkucIuTEILHBIE CBOMCTBA 3HaTh OKUCIHUTEIHHBIE dopMHUpOBATH PeryasituBHble: §27 PeakrtuBbl 1
A30THOM KHUCIOTHI CBOMCTBa a30THOMU 1IEJIOCTHOE nnilany}OT CBOU XUMHYECKOE
JaGopamopusiii onvim KHUCJIOTH. YMETh MHpPOBO33pEHHE, JCHCTBHA B o0opynoBaHue

. COCTaBJISITh YPaBHEHUS COOTBETCTBYIOL  COOTBETCTBUU C
Ne 18'H3)j "enue ceoucms peakuuii Mexay ee MOCTAaBJICHHOM 3aauei
A30MHOU KUCTIOMbl pa30aBieHHOW | COBPEMEHHOMY U YCIIOBUSIMU €€
KOHIIEHTPUPOBAaHHOU YPOBHIO peanuzanuu




A30THON KHCJIOTOU U pa3BUTHUA ITo3HaBaTeJbHBbIE:
MeTaIaMu, OOBICHSITh HayKH. BIAJCIOT O0LINM
UX B CBETE MPHEMOM PEIICHUS
MIpEeCTaBICHUN 00 3amaq
OKHUCIIHTEIbHO- KoMMyHHKaTHBHBIE:
BOCCTaHOBUTEJIBHBIX KOHTPOJIUPYIOT
Ipoleccax. JICCTBHS ITapTHepa
36. | Conu a30THOH KHUCIIOTBI — 3HaTh KauyeCTBEHHYIO ®dopmMupoBath PeryasituBHbI€: §28 JaTtauk
HUTPATEL. peaKkuuio Ha HHUTpAT- LEIOCTHOE IUIAHUPYIOT CBOU IJEKTPOIIPOBOJ
. HOHBI. YMETh OTJIMYaTh | MHPOBO33pDEHHE, JICHCTBHS B HOCTH
Jemoncmpayuonnslit onvim Nel8 .
COJIM a30THOM KHCIIOTBI | COOTBETCTBYIOL] COOTBETCTBHH C
TBO6pasyor npupodnei numpamos | XJIOPHJIOB, CYIb(ATOB, | ee MOCTaBJIEHHOMN 3anaueit
u gocgamos. CYIbQUIOB H CYIb(QHUTOB.| COBPEMEHHOMY M YCJIOBHSAMH €€
Jlabopamopnviit onvim Nel9 Th YMeTh COCTaBIATH YPOBHIO peanuzanuu
Osnaxomnenue ¢ azomupimu u YpaBHEHMS peakuui Pa3BUTHUA [Ho3naBare/bHbIE:
pocgopnbimu yoobpenuamu. Pa3I0kKEHUs] HUTPATOB. HayKd, BIIAZICIOT OOIIUM
Jlabopamopuwtit onvim Ne 20 OCHOBBI [PHEMOM PEIICHHS
«Onpedenenue ammuauHou 9KOJIOTHYCCKON  3a/1a4
ceumpubl U MOYECBUHbL) KyIBTYPEL KommyHuKaTHBHBIE:
KOHTPOJHUPYIOT
JIEHCTBUS TIApTHEPA
37. docdop. CoennneHus 3HaTh aJUIOTPOIHbBIE dopmMupoBaTh PeryasiTuBHbI€: §29,§ PeaxtuBbl
docdopa: oxer docdopa (V), MO]IE/I(l)I/IKaHI/II/I docdopa, | OTBETCTBEHHOE MIAHAPYIOT CBOK 30 XHUMHYECKOe
cBolicTBa Genoro u OTHOILIEHHE K JICUCTBHS B CBSI3U C obopynoBaHue
optodochopHas KHCIOTa U e . y
KkpacHoro docdopa. YUYEHHIO, NIOCTaBJICHHOM 3a1aueit
cost. PocopHble yI00peHHs VMeTh COCTaBIATh FOTOBHOCTH M Y YCIIOBUSMU €€
Jemoncmpavyuonnsiit onvim Nel9 YPaBHEHUS XUMUYECKUX CHOCOOHOCTh K PEIICHHS
THO6pasyvr kpacnozo gocghopa, peakimi, camopassuruio  Ilo3HaBaTesbHBIE:
okcuoa ¢ocghopa (V), npupooruvix XapaKTePU3yIOIINX " CTaBST U
docpamos. cBoiicTBa ocdopa. camMoo0pa3oBaH  (POPMYIHPYIOT LETH U
Jlabopamopnutit onvim uto. pobIeMBI ypoKa
Ne2I1TB «I'openue cepot u pocpopa KommyHHKaTHBHBIE:
Ha 8030yxe U ¢ KUciopooe» a/ICKBATHO HCTIONB3YIOT
Jabopamopnoiii oneim Ne22 Th E gg:;;i;ggfgma o
Tbh. Osnaxomnenue ¢ asommuvimu u pelenns
pocpopreLu yooopenusmu. KOMMYHHUKATHBHBIX
3amay4
38. | IToaroroska k TA YMeTb cOoCTaBIsATh dopmMHUpOBATH PeryasituBHbI€:




YpaBHEHHUS peaKIuii,
XapaKTEPU3YIOLINX
XUMHUYECKHE CBOMCTBA
¢docdopa, oxcuma
¢dochopa(V)
npochOpHOH KHUCIIOTHI, U
pa3bsCHATh UX B CBETE
IIpecTaBiIeHuil 00
JIIEKTPOIUTHUUECKOI
JMCCOLMAINN 1
OKHCIIUTENBHO-
BOCCTaHOBUTEIIBHBIX
mporneccax, MPOBOANTH
Ka4eCTBEHHYIO PEaKIHIO
Ha QocdaT-HOHBL
[NonnmaTs 3Ha4YeHHE
MHHEPAIBHBIX YHOOpEeHUH
JUIsl pacTeHUH.

KOMMYHHUKATHB
HYIO
KOMIIETEHTHOCT
b B 0OOLIEHNH
u
COTPY/HUYCCTB
e co
CBEPCTHHKAMU
B TIpoliecce
yueOHOI
JIEATEILHOCTH.

IJIAHUPYIOT CBOU
JIEUCTBUS B CBSI3H C
MOCTaBJICHHON 3aa4yei
1 YCIIOBUSIMH €€
pereHus
ITo3naBaTeabHbIE:
CTaBAT U
(GhOpMYIHPYIOT IETTH U
MpoOJIEMBI YpoKa
KoMMyHHUKaTHBHBIE:
aJIeKBATHO UCIOJIB3YIOT
peueBsIe CpeAcTBa It
3¢ PeKTHBHOTO
pelIeHus
KOMMYHHUKAaTHBHBIX
3a1a4

Tema 6. Ceoiicmea yenepoda u kpemnus (7 1)

39.

VYrnepon, dusznueckue
CBOWCTBA. Anrtomponus
yenepooa: aimas, epagum,
KapoOun, ¢yniepensi.
XHUMHUYECKUE CBOMCTBA
yriaepoaa
Hemoncmpayuonnwiii onvim

No20TBMooenu xpucmannuueckux
pewémox aimasza u zpaguma.

YMeTh XapakTepu30BaTh
XMMHUUYECKHE DJIEMEHTHI
IVA-rpynnsl Ha
OCHOBaHHHU HX
TIOJIOKEHHST B
TIEpPUOANIECKON cucTeMe
U CTPOEHHS HMX aTOMOB.
Hmers mpexactaBieHue
00 aJUIOTPOIHBIX
MOAU(DUKAIHSIX
yraeponaa. 3HaTh
CBOMCTBa IMPOCTOTO
BEILlECTBA YIJIsl, UMETh
npezacTaBieHne 0o

®opMupoBath
LIEJIOCTHOE
MHPOBO33pEHHUE,
COOTBETCTBYIOI
ee
COBPEMECHHOMY
YPOBHIO
pa3BUTHA
HAyKH, U
KOMMYHHUKATHB
HYIO
KOMIIETEHTHOCT
b B OOIIECHUH
co

PeryasiTuBHbI€:
IUIAaHUPYIOT CBOU
JIEHCTBUS B CBS3H C
MOCTaBJICHHON 3aa4yei
1 YCIIOBUSIMH €€
pelieHus;
pasauyaroT crnocod u
pe3ynbpTaT AeHCTBHS
Ilo3HaBarTe/IbHBIE:
CTaBsT U
GhOpMYIIHPYIOT IETTH U
npoOJIeMbI YPOKa,;
BJIAJIEIOT OOIIUM
MIPUEMOM PELICHUS

agcopOumu. YMeThb CBEPCTHUKAMH. 3a1a4

COCTaBIISATh YpaBHEHHUS ®dopMHpOBaThH KoMMyHHuKaTHBHBIE:
XUMHYECKUX PEaKInH, OTBETCTBEHHOE aZIeKBATHO UCIOJIB3YIOT
XapaKTePU3YIOLINX OTHOIIIEHHE K pedeBbie CpesicTBa AT
XMMHYECKHE CBOWMCTBA YUEHHIO, 3¢ eKTHBHOTO
yriuepoja Kak TOTOBHOCTh U peureHus

§31-§
32




BOCCTAHOBHTENISI M Kak CIOCOOHOCTh K~ KOMMYHHKaTHUBHBIX
OKHCITHTEIA. CaMOpPa3BUTHIO  3aad;
u JIOTOBAapHUBAIOTCS O
camMoo0pa3oBaH  COBMECTHOM
HI0. JeSITeTPHOCTH IO
PYKOBOJICTBOM YUHTES
40. | Okcuasl yriaeponaa. Yrapuelid U | 3HaTh cBoiicTBa okcnna | PopMHPOBATH PeryasituBHbI€: §33-§ JaTtauk
YIICKHCIbI Ta3bl. YTONbHAS yraepoaa(lV), KOMMYHHUKATUB  YYHUTBIBAIOT MIPABUIIO B 35 3JIEKTPO-
KaueCTBEHHYIO PEaKkldi0 | HYIO MJIAaHUPOBAHUU U MIPOBOJHOCTH,
KHCJIOTA, Kap60HaTBI o
_ Ha yTJIEKUCIbIH ra3. KOMIICTCHTHOCT ~ KOHTpOJIE CrIocoba MarHuTHas Me-
Hemoncmpayuonnsiii onvim YMeTh 10Ka3bIBaTh b B OOLICHUU peuieHus IIanka, mpudop
Ne2ITh Obpasysl npupoonbix XapaKTep OKcHJIa, u KoMMyHUKATUBHbBIE: JJ1s1 TOTY4YCHU
KapboHamos u CUIUKAmMos. 3aIUCHIBATh YpPaBHCHUS COTPYAHUYECTB  KOHTPOIUPYIOT Ta30B WIIH ala-
Jlabopamopnutil onvim peaxiui, e co JeHCTBUE MapTHEpPA. pat Kunna
Ne23TBTh. KauectBeHHas peakius | XapaKTEPU3YIOMIUX CBCPCTHHUKAMH. PerynsitTuBHbIe:
HA YIICKUCIIBI ras. CBOWCTBAa KHCJIOTHBIX pasauyaroT crnocod u
Jladopamopnuiii onvim Ne24TB. OKCI/IJ:[OB;3HaTL CBOICTBA pe3ynbTar AecTBUs
KauecTBeHHas peaKius Ha KapGomar- | YTOTPHOH KHCIOTHL. Ilo3naBarenbHbIE:
HOH. YMeTh COCTaBIATh BJIQICIOT O0IINM
. YpaBHEHUS PEAKIIHHA, MIPUEMOM PEIICHUS
ﬂaﬁopamopfibm onvim Ne 25 XAPAKTEPUAYIOMIIIX sanad
«B3aumodeiicmeue ussecm- npeBpanieHue KoMMyHMKaTHBHbIE:
K0801l 6000l C Y2JIeKUC/ibIM KapOOHAaTOB B JIOrOBapuBaroOTCs O
2a30M» THIPOKAapOOHATHl H COBMECTHOM
00paTHO, MPOBOJIUTH JeSITeTbHOCTH, TIPUXOIAT
Ka4eCTBEHHYIO PEaKIUI0 K 00IIeMy PEIICHHIO
Ha KapOOHAT-WOHHI.
41. Ipakmuueckas padoma Ne7. YMeTh nony4ats u Pa3BuBate PeryasiruBHbIE: § 36 Peaktussl n
«lonyuenue okcuda yenepooa COOMpaTh OKCHU]T YMEHUS OCYLIECTBIAIOT XUMHYECKOE
TV) u usyuenue ezo ceviicms. yrepona(IV) B OILICHUBATh MTOIIIArOBBIN KOHTPOIh obopynoBaHue
( Y naboparopuu 1 CUTyalluI0 | IO PE3yJbTaTy
Pacnosnasanue Kapoonamosy. | oxazpars nanuume OIIEPaTUBHO Io3naBaTe/bHbIE:
6 JaHHOTO Tra3a. YMETh IPUHAMATh CTPOSAT PEYEBOE
pacro3HaBaTh CONH pereHue, BBICKa3bIBAaHUE B
YIOJBHON KHCIIOTBHI. HAXOJIUTh YCTHOHM ¥ MUCbMEHHOMU
a/IeKBaTHBIE ¢bopme
CIIOCOOBI KoMMyHuKaTHBHBIE:
B3aUMOJICHCTBU  YUYUTHIBAIOT Pa3HbIE
a1 c MHEHUS U CTPEMSITCS K
OJIHOKJIACCHUKA  KOOPJWHAIMHU




MH BO BpeMs

Pa3JINYHBIX MTO3UIINI B

MIPOBENCHNUS COTPYJHHIECTBE
MIPaKTUUECKON
paboTHL.

42. Kpemnuii u eco coedunenus. 3HaTh CBOMCTBA KpeMHUs, | Pa3BuBath IMo3HaBaTebHbBIE: § 37 PeaxTuBsl 1
Jemoncmpayuonnsiii onpim Ne22 | OKcnna kpemaEA(IV), YMCEHHUSA BEIOMpatOT HauboIee § 38 XAMHYECKOE
TB.O6pasys npupoonsix TPUMHHY PasTHIns OLICHUBATh 3¢ QEeKTUBHBIE CIIOCOOBI obopynoBanue

(u3MYECKUX CBOMCTB CUTyallUI0 U pelieHus 3a1ad,
KapboHamos u CUIUKaAmos.

. BBICIIIUX OKCHJOB OTIEPATUBHO KOHTPOJIUPYIOT U
Jlabopamopnbtii yriaepoja U KpeMHUusl. MIPUHUMATh OLIEHUBAIOT IIpOLECC U
(3anumamesonolit) onvimz YMeTb cOCTaBIATh peleHue, pe3yabTaT AEATEIbHOCTH
26«Bvipawusanue sodopocaeii 8 ypaBHEHHSI XUMHYECKUX HaXOJUTh HCIONB3YIOT TIOUCK
CUTUKAMHOM Kieey peaKui, aJIeKBaTHBIC HE0OX0aANMOH

XapaKTePU3YIOLINX CIIOCOOBI nHpopManuy s
CBOMCTBa KpEMHHH, B3aUMOJACHCTBM  BBINOJHEHHS YIEOHBIX
oKcuza S C 3aJjaHuH C
kpemamsA(1V).3Hath OJIHOKJIACCHUKA  HCIOJb30BaHUEM
CBOMCTBa KPEMHHEBOH MH BO BpeMsd y4eOHOH JIuTepaTyphl,
KHUCJIOTHI, Ka4eCTBEHHYIO | NMPOBEICHUSA BJIQICIOT O0IINM
pEeaKIMio Ha CHJIMKATBl. | CAMOCTOSITETIbH  NPUEMOM PELICHUS
YMeTh COCTaBIATH oif paboTEHI. 3aj1a4
ypaBHEHHS XUMHYECKUX KoMmmyHuKaTHBHBIE:
peaxkuui, JIOrOBapUBarOTCA O
XapaKTepU3YIOLINX pacripeseneHnn
CBOICTBa KpEMHHUEBOM (GhyHKUHN ¥ poJel B
KHUCJIOTBI U €€ COJIeH. COBMECTHOM
JeATeIbHOCTH
YUHUTHIBAIOT pa3HbIe
MHEHUS U CTPEMSITCS K
KOOpANHALINU
pa3MYHbIX MO3UIUHI B
COTPYAHUYECTBE
JIOTOBAapHUBAIOTCS O
COBMECTHOM
JeSITeIbHOCTH IO
PYKOBOJCTBOM yUYHUTENsI
43. | TloaroToka k TMA 3HaTh cTpoeHHe aroMoB | DopmMupoBaTh PeryasiTuBHbIC:
HEMETAaJJIOB, U3MEHEHHE | LEIOCTHOE BHOCSIT HEOOXOAUMBIE
CBOWCTB IPOCTBIX MHUpPOBO33PEHUE, KOPPEKTUBHI B ACUCTBHE

BC€IICCTB HEMCTAJIJIOB U

COOTBETCTBYIOII

TIOCJIE €TI0 3aBCPpUICHMS




X COCIAVHEHWH B ee Ha OCHOBE €T0 y4eTa
3aBUCHMOCTH OT 3apsifa | COBPEMEHHOMY  CIEIAaHHBIX OMINOOK.
sIpa aTOMOB YPOBHIO Ilo3naBarenbHbIe:
HEMETAJNIOB. YMETh pa3BUTHSA CTpOSIT peyeBoe
OOBSCHATH CBOMCTBA HAyKH, H BBICKa3bIBAHUE B YCTHOU
HEMETaJJIOB U UX KOMMYHUKAaTHB W ITUCBMEHHOW opme
COEIHEHUI! B CBETE HYIO0 KoMMyHUKaTHBHBIE:
NIPE/CTaBICHUI 00 KOMIIETEHTHOCT ~ KOPPEKTUPYIOT
OKHCIHUTEIbHO- bBOOIEHNM U JAeHCTBUS MapTHepa
BOCCTAHOBUTEIJIBHBIX COTPYAHUYECTB
peakusx u € co
JNEKTPOIUTUYECKON CBEPCTHUKAMU
JUCCOLIMALUH. B TIpoLecce
y4aeOHOH
JESITeIbHOCTH.
44. | TloarotoBka k TMA 3HaTh cTpoeHHe atoMoB | PopMupoBaTh PerynsitTuBHbIe: Ioxroro
HEMETAJNIOB, U3MEHEHHE | LIEIOCTHOE BHOCSIT HEOOXOANMBIE BHUTBCS K
CBOWCTB IPOCTBIX MHUpPOBO33PEHUE, KOPPEKTUBHI B ACHCTBHE KOHTPOIIb
BEIIECTB HEMETAJUIOB U | COOTBETCTBYIOIl IIOCJE €T0 3aBepIICHUs HOMY
X COEAVHEHHH B ee Ha OCHOBE €T0 y4eTa TECTHPOB
3aBHCHUMOCTH OT 3apsfja | COBPEMEHHOMY  CHAEJaHHBIX OIIMOOK. AHMIO
sipa aTOMOB YPOBHIO Ilo3naBaTenbHbIE:
HEMETaJIoB. YMeTh pa3BUTHA CTPOSIT peyeBoe
OOBSCHATH CBOMCTBA HayKH, U BBICKa3bIBAHUE B YCTHOM
HEMETAJJIOB U UX KOMMYHUKaTHB ¥ ITUCBMEHHOW opme
COEJMIHEHUII B CBETE HYIO KomMmyHuKaTHBHBIE:
TIPeACTaBICHUI 00 KOMIIETEHTHOCT ~ KOPPEKTUPYIOT
OKHCIHUTEIBHO- b BOOIIEHNH U JAEHCTBUS MapTHEpa
BOCCTAHOBHTEIIbHBIX COTPYAHUYECTB
peaKIusx u € co
3IEKTPOIUTHIECKOM CBEPCTHUKAMHU
JUCCOIIMAITUH. B IIpoliecce
yueOHOit
JIeSITeTbHOCTH.
45. KOHTpO JIbHOE TECTHPOBAHUE YMeTh HCNOIb30BaTh dopMHUpOBATH PeryasitTuBHble: TToBTOpH
no noopazoeny «IIpaKTHKYM MpuoOpeTEHHBIE 3HAHUS. | OTBETCTBEHHOE OCYIECTBIIAIOT Th TIO
o OTHOIIEHUE K MOLIAroBBIA U yueOHHUK
110 M3yIEHUIO CBOUCTE YUYEHHIO, UTOTOBBIM KOHTPOIb 10 y
NPOCTBIX BEIECTB FOTOBHOCTH M pesyJbTary Marepuan
HEMETAJNIJIOB HX COG}]I/IH€HI/II71» CIIOCOOHOCTEL K TJIaBbI




CaMOPa3BUTHIO
u
camoo0Opa3oBaH
HIO0.

Tema 7. Oowue u unousudyanvhvie ceolicmea memannog (11 u)

46. | O6mme busnueckue u YMeTh NpUMEHSITh dopMupoBath PeryasituBHbI€: § 39-42, PeaxTuBsl 1
XHMHIYECKHE CBOMCTRBA 3HaHHS O LIETIOCTHOE MIPUHUMAIOT U ymp. 4, XHMHUYECKOE
. METaLTMYECKOH CBSI3M | MUPOBO33pEHUE, COXPaHSAIOT yueOHYIO TECTOBBIE | 00OpyIOBaHHE
MCTAJJIOB: pEaKnuu C .
VIS pa3bsCHEHHS COOTBETCTBYIOIIIEE 3aja4y, INIAaHUPYIOT 3aJaHus;
HEMCETa/UIaMH, KHCII0TaMH, (U3NYECKUX CBOHCTB | COBPEMEHHOMY CBOM JIEHCTBHUS B
cossimu. BocctanoBUTelIbHBIE METaJIOB. YPOBHIO DPa3BUTHUS COOTBETCTBUHU C
CBOMCTBA METAJLJIOB. VYMeTh MONb30BaThCS | HAYKH. TOCTaBIICHHOM 3a/1aueid
Dnexmpoxumuneckuii pao SMEKTPOXHMHIECKHM U YCIIOBHSIMH €€
. PAIOM HaIpsDKSHHH peanu3anuu
HANPANCEHUU Memaliloe. .
METaJlIOB, IMo3naBaTenbHBIE:
Jlab6opamopnuiii onvim Ne27 Th. COCTABJIATh HCIOJIB3YIOT 3HAKOBO —
Bzaumooeiicmseue memannosg c YpaBHEHHS CHMBOJIHYECKIE
pacmeopamu Coneu. XUMHYECKUX cpeacTBa
P peakuuii, KoMmmyHukaTHBHBIE:
Hemoncmpayuonnwiii onvim XapaKTEePU3YIOIINX apryMEHTHPYIOT CBOIO
Ne23TBHsyuenue obpasyos CBOICTBAa METAJIJIOB, MO3ULIMIO U
MEMALIO8. U OOBACHATH KOOPJMHHUPYIOT €€ C
TP CBOJCTBa METaJUIOB MO3ULINY TAPTHEPOB B
B CBETe COTPYIHHYECTBE
npencTaBiIeHUi 00 OTIPENIEISIFOT CBOIO
OKHUCIIHTEIbHO- JMYHYIO TTO3ULIMIO,
BOCCTAHOBHTEJIBHBIX aJIeKBaTHYIO
nporueccax. i depeHInpOBaHHY IO
CaMOOIICHKY CBOMX
yCIIeXOB B yuebe
47. [lenouyHbIe METAIIIEL. Y™methb ®dopmupoBaTh PeryasiTuBHbBIE: §43 PeakTuBsI 1
CoeIMHEHNS ETOYHBIX XapaKTepU30BaTh OTBETCTBEHHOE MIAHHPYIOT CBON XHUMHUYECKOE
METAIITOB IIEJIOYHbIE METAJUIbl | OTHOIIEHHE K ACHCTBUA B CBA3M C obopynoBaHue
Ha OCHOBaHMH HX YUEHHIO, NIOCTaBJICHHOM 3a1aueit

ﬂeMOHcmpaMMOHHblﬁ onoslm
Ne24Bzaumooeiicmeue wenounvix

Memainios ¢ 6000l.

P

M0JIOKEHHUSI B
MEePUOJUIECKON
TabIHIIe U CTPOCHHUS
aTOMOB, COCTaBJISTb
YpaBHEHHUS DPEAKIIUA,

TOTOBHOCTh U
CIIOCOOHOCTh K
€amMo00pa30BaHHUIO.

U YCIJIOBHSIMH €€
peLICHHS, YIUTHIBAIOT
MPaBHJIO B
IUITAHUPOBAHUH
KOHTpOJIe criocoba




XapaKTePU3YIOIINX
CBOMCTBA IIEJIOYHBIX
METAIIOB, U
OOBSICHITH UX B
CBETE
MPEJCTaBICHUNA 00

peLICHUs
Ilo3naBarenbHbIe:
CTaBAT U
bopMyIHpYOT
LIeJTH ¥ TIPOOIIeMBI
YPOKa HCHONB3YIOT

JNIEKTPOIUTHUUECKOM TIOUCK HEOOXOUMON
JMCCOLIMAINN 1 nHdopmManuu 11
OKHCIIUTEIBbHO- BBINOJTHEHHS y4eOHBIX
BOCCTaHOBUTEJIBHBIX 3aJlaHui ¢
npoueccax. UCIIOJIb30BaHHEM
yaeOHOI1 TUTepaTypsl
KoMMyHUKaTUBHBIE:
aJIEKBaTHO UCTIOJB3YIOT
peueBbie CpeACTBa ISt
3¢ deKTHBHOTO
petieHus
KOMMYHUKATHBHBIX
3a7a4 yUYUTHIBAIOT
pa3Hble MHEHUS U
CTpeMsTCS K
KOOpMHALINT
Pa3UYHbBIX TO3UILIKI B
COTPY/THUYECTBE
48. | CoiicTBa MIEIOYHO3EMETBHBIX YMethb dopMupoBaTh PeryasiruBHbIE: § 44 PeaxTuBbl 1
METAJIIOB U HX COeIHHEHHUI. XapaKTepU30BaTh LEIOCTHOE TUIAHAPYIOT CBOH XHUMHUYECKOE
N anemenTsI [[A- MHPOBO33pEHHE, JICUCTBHS B CBSA3U C obopymoBaHue
Jemoncmpayuonnstit onvim Ne25 . .
oy N TpyYIIHBI HA COOTBETCTBYIOIIIEE MOCTABICHHOM 3a1aueii
Bzaumooeticmeue wénounozemensHuix
. OCHOBaHHHU HX COBPEMEHHOMY U YCIIOBUSIMHU €€
Memannos ¢ 000uU.
. HIOJIOKEHUS B YPOBHIO Pa3BUTHS peLIeHUs], yYUTBIBAIOT
Obpasyul gadcueuuux npUpoOHsIX .
o HEePHOINYECKOMN HayKH, W NpaBUJIO B
COeOUHEeHUTI MAZHUS, KATbYUsL.
TP TaONUIE U CTPOCHHUS | KOMMYHUKAaTHBHYIO  IJTAHUPOBaHHUU U
aTOMOB. YMeThb KOMIIETEHTHOCTb B KOHTpOJIE criocoda
COCTaBJIATh 0O0IIeHUN 1 peuieHus
YPaBHEHHUs DPEAKLUii, | COTPYIHUYECTBE CO Ilo3HaBaTe/bHbIC:
XapaKTepU3yIOLIINX B3POCIIBIMH | CTaBAT U
CBOMCTBA KaJlbLHsI M | CBEPCTHHUKAMHU. (bopMyIHpYIOT

€ro COeAMHCHUH, U
OOBSICHATH UX B
cBETE

LIEJIA ¥ TIPOOIIEMBI
YpOKa HCIOIB3YIOT
IIOMCK HEOOXOIUMON




TpeACTaBIeHU 00
3JIEKTPOJIUTUYECKON
JVCCOLMAINA 1
OKHCIIUTEBHO-
BOCCTaHOBUTEIIBHBIX
Ipoleccax.

uHOPMAIHH IS
BBITIOJIHEHUS Y4€OHBIX
3aJlaHUN C
HCIIOB30BaHHEM
yaeOHOIl THUTepaTypsl
KoMmyHuKaTHBHBIE:
a/IEKBaTHO UCIIOJIB3YIOT
peueBble CpeACTBa s
3¢ PEKTUBHOTO
pereHus
KOMMYHHKATHBHBIX
3a1a4 YYUTHIBAIOT
pa3Hble MHCHUS U
CTpEMSITCS K

KOOpAWHAINH
Pa3IHYHBIX TIO3HUIUH B
COTPYAHUIECTBE
49. | CpoiicTBa COeTMHEHUH 3HaTh KauyecTBEHHYIO | PopMUpOBaThH PeryasitTuBHbIe: § 45 PeaxTuBbl 1
Kabius. YKeCTKOCTh BOJIbI PpeaxIuIo 3Ha HOHBI L[EJIOCTHOE IIAHUPYIOT CBOH XIgMI/IquKoe
. KaJbIMA. 3HaTh, Y€M | MHUPOBO33pEHUE, JEHCTBUS B CBS3H C o0opynoBaHue
/labopamopnviii onb{m Ne28 Tb. o0ycroBIeHa COOTBETCTBYIOLIEE MOCTaBJIEHHOH 3a7a4eil
Osnaxomnenue co ceoucmeamu u XKECTKOCTh BOJIBL. COBPEMEHHOMY U YCIIOBHSIMHU €€
npespawenuamu Kapboramos u YMeTb pazbpACHATH YPOBHIO DPa3BUTHUSA pelIeHus, yUUTHIBAIOT
2uopoxapboH amoif. CHOCOOBI YCTpaHEHWs | HAyKH, H MIPaBUIIO B
Jabopamopnviii onvim Ne29 KECTKOCTH BOJIBI. KOMMYHUKATHBHYIO  IUIAaHHPOBaHUH U
TBYcmpanenue swcecmrocmi 600bl KOMIIETEHTHOCTD B KOHTpOJIe crocoba
6 dOMamHux YcCaosusix O6H.[€HI/II/I u peuenus
corpyaHundectse co  Ilo3HaBaTeJbHBIE:
B3pPOCIBIMH U CTaBAT U
CBEPCTHUKAMHU. GbopMyIHpYIOT

LEJTH U TPOOJIeMBI
YpOKa UCTIONB3YIOT
ITOMCK HEOOXO0UMOit
UH(pOPMALIUY IS
BBIMOJIHCHHS YUEOHBIX
3aJJaHNH C
HCIIOIb30BaAHHEM
y4eOHOI TUTepaTypsl
KomMyHHUKaTHBHBIE:
aJICKBATHO UCTIOJB3YIOT




pedeBble CpenCcTBa s
3¢ P eKTHBHOTO
perLICHUs
KOMMYHHKaTUBHBIX
3a1a4 YYUTHIBAIOT
pa3Hble MHEHUS U
CTpeMsTCs K

KOOpIUHAIHI
Pa3IUYHBIX TO3ULUH B
COTPYJTHUYECTBE
50. | CRo¥icTBa AIFOMMHUS YMeTh cOCTaBIATH dopmupoBarb PeryasituBHbI€: § 46 PeakrtuBsl
Jlemoncmpayuonnbiii onvim ypaBHEHUS LEJIOCTHOE TUIZHHPYIOT CBOK XUMHUYECKOe
No26B3aumnodeiicmeue auomunus ¢ XUMHIECKHX MHPOBO33PEHUE, AEHCTBHA C 5 obopynoBaHue
6000ii. O6pas bl 6ascHeiivux peakuui, COOTBETCTBYIOLIEE MOCTABJIEHHOM 3a/1aueil
HDUDOOHBIX COCOUHEHUE ATIOMUNUS XapaKTEPH3YIOIINX COBPEMEHHOMY U YCIIOBUSIMU €€
TP o0mue cBoicTBa YPOBHIO DPa3BUTHS peLIeHHs, OLICHUBAIOT
AITIOMUHMUS, HayKH, U NIPaBUJIBHOCTh
OOBSCHATH STH KOMMYHHUKAaTUBHYIO  BBIIOJHEHUS IEHCTBUS
peakuuu B CBETE KOMIIETEHTHOCTh B IMo3naBarTe/bHbIE:
MPECTaBICHUNA 00 001eHNN U CaMOCTOSITEJILHO
OKHUCIIUTENBHO- COTPYIIHUYECTBE CO BBIICTISIIOT U
BOCCTaHOBUTEJILHBIX | CBEPCTHUKAMH B bopMyIHPYIOT
Tpoueccax. nporiecce yueOHo MO3HABATENLHYIO 11eJIb,
JIeATEIbHOCTH. HCTIONB3YIOT 00IIHe
MPUEMBI PELIECHUS
3a1a4y
KoMMmyHUKaTUBHBIE:
JIOITYCKaIOT
BO3MOXHOCTb
Pa3IUIHBIX TOUEK
3pEHUs, B TOM YHCIIE HE
COBMAJIAIOITUX C UX
coOCTBEHHOW U
OpUEHTHUPYIOTCS Ha
MO3UITUIO TTApTHEPA B
oOIIeHUN U
B3aUMOJICHCTBUMI
51. AM(i)OTepHOCTB oKcHIa W YMeTh J10Ka3bIBaTh dopMupoBaTh PerynsiTuBHbIE: § 47 PeakrtuBbl 1
THIPOKCH/IA ATIOMHHHSL. aM(pOTepHBIN LEJIOCTHOE TUIZHHPYIOT CBOK XUMHUYECKOE
XapakTep MHPOBO33PEHHUE, JIEHCTBUS C 00opyIoBaHuE




Jabopamopnwiit onoim Ne30 Th. | coennHenus, COOTBETCTBYIOLIEE TOCTaBJICHHOM 3a/1auei
Honyuenue 2udpokcuda amomunus u | COCTABIATE COBPEMECHHOMY 1 YCIIOBUSIMH €€
gzaumodeiicmeue €20 ¢ Kuciomamiu YpaBHCHHS YPOBHIO DPa3BHTHS peleHns, OIEHUBAIOT
U wenouami. COOTBETCTBYIOIITIX HayKH, H TIPaBHIBHOCTD
TP XAMHWYECKHUX PEaKii | KOMMYHUKAaTUBHYIO  BBIITOJHEHHS JCHCTBUSL
U OOBSACHAITh UX B KOMIICTCHTHOCTD B Ilo3HaBaTenbHBIE:
CBETE OOIIICHUH U CaMOCTOSTEIFHO
MPEJCTaBICHUNA 00 COTPYJHUYECTBE CO  BBIACISIOT U
JJIEKTPOJIUTUYCCKON | CBEPCTHUKAMHU B bopMyIHPYIOT
JTUCCOIIMAITUH. mporiecce yueOHOM — MO3HABATEIBHYIO IIETIb,
JIESITETbHOCTH. HCTOJNB3YIOT 00IIHe
TIPUEMBI PEUICHUS
3a/1a4
KoMMyHUKaTUBHBIE:
JIOITyCKAOT
BO3MOYKHOCTb
PAa3IHYIHBIX TOYEK
3p€HUs, B TOM YHCJIC HE
COBMAIAONINX C UX
coOCTBEHHOM U
OPUEHTUPYIOTCS HA
MO3HIIMIO TIAPTHEPA B
oOIeHNN U
B3aUMO/ICHCTBUHI
52.| JKemneso. 3HaTh CTpOEHHUE dopMupoBaTh PerynsitTuBHble: § 48 Jarauk
Jlemoncmpayuonnwiii onsim aToMa jKelesa, [IEJIOCTHOE HJ'IVaHI/IPYIOT CBOH JIaBJICHHS
Ne2706pasys: pyo scenesa. ¢usndeckne u MHpPOBO33PEHUE, neficTsuA ¢ 5
Coicuzanue xcenesa & xuciopode u XUMUECKHE COOTBETCTBYIOIICE MTOCTABJICHHOM 3a1adeit
xnope. CBOICTBa JKee3a. COBPEMCHHOMY 1 YCIOBUSIMH €€
ﬂaﬂopamopnblﬁ onbim JV;” 31 YM?TI) Pa3bACHATH YPOBHIO pa3BUTHUA peuicHuA, OUCHUBAIOT
CBOMCTBA X€JI€3a B HayKu, 1 MpaBUJIBHOCTDH
«OKquleHue Heenesa 6o CBECTC KOMMYHUKATHUBHYIO BBIITOJIHCHU S }Ief/'ICTBI/IH
671AXICHOM 6030yXE) TIPEICTABICHNH 00 | KOMIETEHTHOCTb B Io3HaBaTebHBIE:
OKHUCIIUTENHHO- o01IeHNN 1 CaMocToATENbHO
BOCCTAHOBUTCJIbHbBIX COTPYAHUYIECTBE CO BBIJICIIAOT U
mporeccax u CBEPCTHUKAMH B bopMyIHpYOT
AIEKTPOJIUTUYECKON | Tpolecce y4eOHOH — MO3HABaTENBHYIO IICIb,
JIICCOIIHAITIH. JIESITETbHOCTH. HCTONB3YIOT 00IINe

MNMPUEMBbI PCHICHUSA
3aga4




KoMMyHHKaTHBHbBIE:
Homnyckarot
BO3MOXKHOCTb
Pa3IMYHBIX TOYEK
3pEHUs, B TOM YHCIIC HE
COBINAJAIOUINX C UX

COOCTBEHHOM.

53. CBOﬁCTBa COGI[I/IHCHI/Iﬁ xXeJiesa: 3HaTh CBOMCTBA (DOpMI/IpOBaTL PeryJIHTI/IBHbIe: §49 PeakrtuBsl
OKCHJIOB, THIPOKCH/IOB M COJIEit coenunennii Fe(Il) u | nenoctroe HJ'IuaHI/IpyIOT CBOU XUMHYECKOE
sxenesa(Il u I |). Fe(III). Ymets MUPOBO33PEHHUE, ACHCTBHA C § obopynoBaHue

COCTaBIIATh COOTBETCTBYIOIIEE MOCTaBJICHHOH 3a1a4ye
Jlabopamopnuui  onwim  Ne32TH ypaBHEHUSI COBPEMECHHOMY U YCTIOBHSIMH €€
Honyuenue eudpoxcudos xcenesa(ll) u COOTBETCTBYIOILIUX YPOBHIO DPa3BUTHS pelIeHMs, OLICHUBAIOT
(Il)  u  e3aumodeicmeue ux c peakuuii B cBeTe HayKH, NIPaBUJIBHOCTh
Kuciomamu u wenodamu. MIpeCTaBICHUN 00 KOMMYHHKATUBHYIO BBITNOJIHEHUS IEHCTBUSA
P JNEKTPOIIUTUYECKON | KOMIIETEHTHOCTh B Ilo3naBarenbHble:
JUCCOLMAUN U oOmmeHnu u CamocToATeNnbHO
OKHCIUTEIBHO- COTPYAHHUYECTBE CO  BBLACISIOT U
BOCCTAHOBUTEJIBHBIX | CBEPCTHUKAMH U (bopMyIHPYIOT
IIpoLECCax. B3POCIIBIMH. MIO3HABaTENbHYIO IIEJIb,
UCTIONB3YIOT O0IIIHe
HpUEMBI PeIIeHUs
3a1a4
KoMMmyHUKaTUBHBIE:
Homyckatot
BO3MOKHOCTb
Pa3IMYHBIX TOYEK
3peHHs, B TOM YHCIIE HE
COBIAJAIOUINX C UX
COOCTBEHHOM.
54.| IIpakmuueckas paboma No§. YMeTb NpUMEHATDH Pa3BuBate ymeHus  PeryJasiTHBHbIE: § 50 Peaxtussl 1
Pewenue TEOpeTHIecKHe OIICHUBATh Ocy1mecTBISOT XHUMHYECKOE
3HAaHUS Ha MPaKTHKe, | CUTyaluio U MOIITArOBBIN KOHTPOIIb obopynoBaHue
IKCHEPUMEHMATLHBIX 300aY OOBSICHATH OTIePaTHBHO IO PE3yJbTaTy
no meme «Obujue u HaOJIIOIEHUS U NPUHUMATh ITo3HaBaTeJbHbIC:
uudueudyanbnbte ceoiicmea pe3yabTaThI pemenne, HaxoauTh  CTposT peueBoe
memanioey. Th MIPOBOJUMBIX OIBITOB, | aICKBAaTHbIE BBICKa3bIBaHUE B
TP XapaKTepU30BaTh CIOCOOBI YCTHOH U MUCBMEHHO
yCIIOBHSL TE€UEHHUS B3aUMOJICHCTBHSA C ¢dopme
peakiuii 10 KOHIA B| OJHOKIACCHUKAMH KoMMyHHKaTHBHBIE:




pacTBOpax BO BpeMs YduTHIBaIOT pa3HbIe
JJIEKTPOJIUTOB. MPOBEICHUS MHEHUS U CTPEMSITCS K
MPaKTHIECKOH KOOPIMHAINN
paboTHI. Pa3IMYHbIX TO3UNNI B
COTPYJHHIECTBE
55.| IToaroroBka k TUA O06006mumTh 3HaHU 110 | PopMHUpOBATH PerynsiTuBHbBIE: 1 [osTopn
TeMe «MeTaib» L[EJIOCTHOE BHocsat HeoOxouMbIe Tb TEMY
MUPOBO33pEHUE, KOPPEKTHBHI B «Meramn
COOTBETCTBYIOIIEE JeicTBUe mocie ero BI».
COBPEMEHHOMY 3aBepILEHHs Ha OCHOBE
YPOBHIO DPa3BUTHUSA €ro U yuera xapaxkTepa
HayKH, CJICJIAaHHBIX OLIMOOK
KOMMYHHUKAaTHBHYI0 ~ KoMMyHHKaTHBHbIE:
KOMITCTEHTHOCTh B KOHTPOJIUPYIOT
o0ImeHnu u JEHUCTBHUS TMapTHEpa
COTPYJHHYECTBE CO
CBEPCTHUKAMHU W
B3POCJIBIMH.
56. KoHTpoabHoe TecTUpOBaHue YMeTp ucnonb3oBath | GopMUpOBaTH PerynsitTuBHbIe: 1 IToBTOpH
no noopasoeny «IpakTHKyM pUOOpeTEHHBIE OTBETCTBEHHOE OCYILECTBIAIOT Th IO
. 3HaHUS. OTHOIICHHE K UTOTOBBIN U yueOHHUK
10 U3y"EHHUIO CBOUCTB YUEHHIO, MOTAaroBHIN KOHTPOJIb y
NMPOCTBIX BELIECTB META1JI0B FOTOBHOCTH H 10 Pe3yJIbTaTy Marepua
HUX COeTUHEHMIN» CHocoOHOCTh K Ilo3HaBaTe/IbHBIE: TJIaBBI
CaMOpa3BUTHIO U CTPOSIT B TUCbMEHHOH
camM000pa30BaHUIO. (dopme.
Pa3pgen 5. OCHOBBI ONIBITHO-IKCIIEPUMEHTAIbHOI U NPOEKTHOM AesiTeabHOCTH (124)
57.| Texauka 0€30MaCHOCTH TIPH | Vyenue 1.Pa3Butne 1 PeaktuBe! u
BBITIOJTHEHUH CAMOCTOSITENBHBIX | xapakTepu3oBath BHYTpEHHEI XHMHYECKOE
ONBITOB UM JKCIHEPUMEHTOB B | pascueiiinme HO3UIUH 00opynoBaHue
JOMalllHUuX YCIOBHAX )4 C | xumnyeckue IIKOJIbHHAKA Ha
HCIIOJIF30BaHUEM HOHSTHS: ypoBHE
0o0opynoBaHUS XUMHUYECKOHN | xpmuyeckuii HOJIOKUTETEHOTO
nabopaTtopuu. IIEMEHT, OTHONIEHHUS K
KIaccuuKarms IIKOJIE, TOHUMaHUs
BEILECTB HEOOX0ANMOCTH
yueHusl,
BBIPA)KEHHOTO B
npeoOa aHH

yueOHO-




MTO3HABATEIIbHBIX
MOTHBOB H
MPEIIIOYTEHAH
COIMATILHOTO
crocoba OIeHKH
3HAHUH;
2.®opmupoBaHue
BBIPAYKEHHOU
YCTOMYHBOM
y4eOHo-
MO03HABATENbHON
MOTHBAIIMH YUCHHUS

58. | IIpakmuueckasa paboma Ne9. Hcnonbs3oBaHue 1. Opuenranus Ha K.YVI. PeaxTHBhI U
Th Oobpawenue co cmexinom mabopaTOPHOTOO00p | TOHMMAHHWE IPHYUH  YMEHHS paboTaTh B XUMHUYECKOE
(ccubanue cmekiAHHOU YAOBaHUA U ycrexa B yaeOHOM napax. obopynoBaHue
mpyoKu, u3zzomoeieHue: CTEKJITHHOU MOCYbI, | NeATEeTbHOCTH; ILYV/.
nunemkKu; Kanuinapoe; MIpOBEJICHUE 2. YueOHO- VMenuss  HaOIIOIATH,
npocmel?mux y3jioey HECJI0XKHBIX [I03HABATENbHBIN JenaTh BBIBOABI IIpU
npocmeunwux npuoopos) SKCIIEPUMEHTOB [JI1 | MHTEpec K HOBOMY IIPOBEJEHUM OIIBITOB.

JI0Ka3aTeNIbCTBA yaeOHOMY P.YVY].

BBIJBUTAEMBIX MaTtepuaity u YMenue

MIPEATNION0KEHUI; croco0aM peleHnsT  CaMOCTOSTEITHLHOTO

OIlMCaHue HOBOM 4acCTHOU BEJICHUSA

pe3yIbTaTOB 3THX 3a1a4n SKCIIEPUMEHTAILHOM

pabort JIeSITEIbHOCTH,
ONMCHIBAThH
XUMHUYECKHUE PEaKiuy,
HaOIIo1aeMBbIe B XOJIE
SKCIEPUMEHTA.

59. | XUMHUYEeCKUMI AHANH3! 3HAHME OCHOB 1.OpuenTanys Ha K.YVYI. PeakTuBbl U
Ka4€CTBCHHBIN U XUMIYECKOTO TMMOHMMAaHHUEC NMPUYNUH 1. Ymenue XUMHYECKOE
KOJUYECTBEHHBIMN AHAIIH3A ycrexa B yaeOHOM JIOTOBapUBATHCA U obopynoBaHue

JIESITEIBLHOCTH;
2. YyebHo-
MMO3HaBaTEIbHBIN
HHTEPEC K HOBOMY
yaeOHOMY
MaTepuany u
croco0am peneHus
HOBOM YaCTHOH
3aJa4u

MIPUXOIHUTH K 00IIEMY
peueHuIo B
COBMECTHOM
JIeATENIbHOCTH;
2.YMmenune
TIPOAYKTHUBHO
paspemarb KOH(DIUKTHI
Ha OCHOBE y4yeTa
UHTEPECOB U MO3ULIUN
BCEX €r0 YYaCTHHUKOB




ILYVYI.

1. ®opmupoBaTh
YMEHHE NIPOBOIUTH
CpaBHEHHE U
KJIacCU(UKAIHIIO IO
3a/IaHHBIM KPUTEPUSIM;
2.®opMupoBaTh y
ydamuxcs
NIPEACTABICHUE O
HOMEHKJIAType
HEOPTraHUYECKUX
COEJIMHEHUII.

P.YVY].

1. YMeHue yuuToIBaTh
BBIJICJICHHBIE YUUTEIEM
OPUEHTUPHI IEUCTBUS
B HOBOM y4eOHOM
MaTepHaie B
COTPYIHUYECTBE C
YUHUTETEM;

2. YMmeHue
IUTAHUPOBATh CBOU
JIEUCTBUS B
COOTBETCTBHUH C
TIOCTABJIEHHOM
3a/1a4eil 1 yCIoBUSMU
€€ pealu3aluHm.

60.

TeopeTnueckue OCHOBBI
OTIBITHO-3KCIIEPUMEHTATLHOU |
IIPOEKTHOM JESTEIBHOCTH.

VYMeHue 0O0BSICHATH
3aKOHOMEPHOCTH
W3MEHEHUSI CBONCTB
BEIIECTB , 3HAHHUE
OCHOB
SKCIIEPUMEHTAILHOM
1 IPOEKTHOM
JIeATEeIIbHOCTH

1.Pa3zBuTHne
BHYTpPEHHEN
MO3UIINU
IIKOJIbHUKA HA
YpOBHE
MIOJIOXKHUTETBHOTO
OTHOIIICHHS K
IIKOJIE, TOHUMAaHUS
HEOOXOTUMOCTH
yUeHUs,
BBIPAYKEHHOT'O B
npeoOIa aHu
y4eOHo-
MMO3HABATEIbHBIX
MOTHBOB H

K.YY/.

1. YMmenue:

. CTpOI/ITL IIOHATHBIC
JUTS TapTHEpa
BBICKa3bIBAHU,
YYUTHIBAIOMIHE, YTO
TapTHEep 3HACT U BUIIUT,
a 4TO HET;

* 32/1aBaTh BOIPOCHI;

* KOHTpOHI/IpOBaTB
JIeHCTBUS MapTHepa.
ILYVY].

VYMmenue:

* OCYIIECTBJIATH aHAH3
00BEKTOB C

PeakTtusel
XAMUYECKOE
obopynoBanue




MPEATIOYTEHUH
COLMANILHOTO
croco0a OLEHKHA
3HAHUM;
2.®opmupoBaHue
BBIPAYKEHHOU
YCTOMYUBOU
yaeOHo-
MO3HABATEIbHOU

MOTHUBALIMU YUCHUA.

BBIIEJIEHUEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPHU3HAKOB;

* OCYILECTBIIATH CUHTE3
KaK COCTaBIICHUE
IEJI0T0 M3 YacTeH.
P.YVY.

YMmenus:
1.0cyuiecTBisATh
HUTOTOBBIA H
MOIIArOBBIN KOHTPOIIh
10 Pe3yIIbTaTy;

2. AnlekBaTHO
BOCIIPHHHUMATH OIICHKY
YUUTEIS;

3. Pasnuyate ciocob u
pe3yJbTaT JeHCTBUS

61.

Bwi6op TeMbI ipoekTa.
[InanupoBaHue AESITEIBHOCTH.

Ymenne
IUIAHUPOBATh
COOCTBEHHYIO
9KCIIEPUMEHTAIBHYIO
JeSTEeNLHOCTD ,
yMEHHE BBIIBUTATh
THIIOTE3bl, CTABUTH
NPOCKTHBIE 33/1a4H.

Pa3BuBath
CIIOCOOHOCTH K
CaMOOIIEHKE Ha
OCHOBE KpUTEPHS
YCIENIHOCTH
yaeOHoI
JIEATEILHOCTH

K.YY/.

1. YMmenne
JIOTOBapUBATHCA U
MPUXOANUTH K 00IIEeMy
pelIeHuo B
COBMECTHOM
JIeSITCILHOCTH;
2.YMmenue
MPOYKTUBHO
pa3pemarb KOH(DIUKTHI
Ha OCHOBE y4eTa
WHTEPECOB U MO3ULIUN
BCEX €r0 YYaCTHUKOB
ILYVY/.

1.YMeHue npoBoIUTh
CpaBHEHME U
KITaCCU(PUKAIUIO TTO
3a/IaHHBIM KPUTEPHSIM;
2. ®opMupoBaTh y
ydammxcs
MpeACTaBICHUE O
HOMEHKJIaType
HEOpraHUYECKHUX
COCTMHCHUN




P.YY.

1.YMeHue yunuThIBaTh
BEIJICTICHHBIC YIHUTEIEM
OPHUCHTHUPHI ICHCTBUSA
B HOBOM Y4eOHOM
Marepuaie B
COTPYAHUYECTBE C
yauTEIeM;

2. YMmeHue
IUTAHUPOBATh CBOH
NEeHCTBUSL B
COOTBETCTBUH C
MOCTaBJICHHON 3aa4yen
1 YCIOBUSIMH €€

peaNn3aLmH.
62. | IlogroroBka npoekta.Coop | Ymenue 1.PazBurue K.YVY/. PeakTuBsl 1
nHpopMaIuu 1o JIAHHOM | TlaHMpoBaTh BHYTpPEHHEN 1. Ymenue: XUMHYECKOE
TeMe.MOIleJH/I‘pOBaHI/Ie CcOOCTBEHHYIO MO3ULIUH * CTPOUTH ITOHSTHBIC obopynoBanue
H‘pOGKTHOﬁ JACATCIIBHOCTH. 9KCIICPUMCHTAJIbHYIO | IIKOJIbHMKA Ha JJIs1 TapTHEepa
JESATENBHOCTb , CaMOCTOSITENILHOE BBICKa3bIBaHUA,
YMEHUE BBIIBUTATh MIPOEKTUPOBAHHE YUUTBIBAIOIINE, YTO
TUIOTE3bI, CTABUTh yaeOHOH MapTHEP 3HAET U BUIUT,
MIPOEKTHEIE 3a/1a4H, JIeSITeTIBHOCTH a YTO HET;
cobuparb 2.DopmupoBaHUe * 32/1aBaTh BOIPOCHI;
nHpopManuio u3 BBIpA)KEHHOU * KOHTPOJIHPOBATH
Ppa3IUYHbIX YCTOMYUBOM JIEHCTBUS apTHepa.
HCTOYHUKOB, y4eOHo- ILYVYI.
aHAJIM3UPOBATh, [I03HABATEIbHON YMmenue:
MOJICITUPOBATh MOTHUBAIIH YUCHUS * OCYILECTBIIATH AHAIN3
SKCIEPUMEHT 00BEKTOB C

BBIJICJICHUEM
CYLLECTBEHHBIX U
HECYILLECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIIATH CHHTE3
KaK COCTaBJICHUE
1IeJIOT0 M3 YacTeH.
P.YV]I.

VmeHus:
1.0cyuiecTBisATh
HTOTOBBIA U
TOUIArOBbI KOHTPOJIb




10 Pe3yJIbTaTy;
2. AnekBaTHO
BOCIIPUHHMATH OIICHKY
YUHUTEIS;

3. Pasnuyats criocod u
pe3ysbTaT AeHCTBUS

63.

Brimonnenue y4eOHBIX
IIPOEKTOB, OITBITHO-
IKCIIEPUMEHTAIBLHBIX Pa0OT.
IIpakTnyeckne padoOTHI 1O
TeMaM MPOEKTOB YUYaI[UXCSH

Hcnoap3oBanue
nmabopaTopHOTO000D
YIOBaHUS U
CTEKJITHHOU MOCY/IbI,
MIPOBEJICHUE
SKCIIEPUMEHTOB JIs1
JIoKa3aTeNnbCTBa
BBIJIBUTAEMBIX
TIPEIIOI0KEHUI,
OIIMCaHHE
Pe3yNbTaToOB ITUX
pabort

K.YYI.

1. Ymenne
JIOTOBapHBAaThCS U
MIPUXOJNUTH K 00IIeMy
peIIeHHIO B
COBMECTHOI1
JeSITeIbHOCTH;
2.YMmeHne
MIPOAYKTUBHO
paspemarb KOHQIUKTHI
Ha OCHOBE ydeTa
WHTEPECOB U NO3ULIUN
BCEX €0 YYaCTHUKOB
ILYVA.

1. ®opmupoBaTh
YMEHHUE NPOBOAUTH
CpaBHEHHE U
KJ1acCH(UKAIIHUIO 110
3aJJaHHBIM KPUTEPUSIM;
2.dopMupoBaTh y
ydamuxcs
MIPEJICTABICHHE O
HOMEHKJIaType
HEOPraHUYEeCKHX
COEIMHEHUM.

P.YVA.

1. YMeHue yuuTbIBaTh
BBIJICIICHHBIE YIUTEIEM
OPUEHTUPHI IEUCTBUS
B HOBOM y4eOHOM
MaTepuaie B
COTPYAHUYECTBE C
yUUTENEM;

2. Ymenue
IUTAHUPOBATh CBOH
JIUCTBUSL B

PeakTuBbl u
XAMHUYECKOE
obopynoBaHue




COOTBETCTBHH C
TIOCTaBJICHHOM
3a71a4eil U yCIOBUSIMU
ee peau3aluim.

64.

IToaroToBka yueOHBIX IPOEKTOB
K 3aIuTe

Pa3BuBath
CIIOCOOHOCTH K
CaMOOIICHKE Ha
OCHOBE KpUTEPH
YCIICIITHOCTH
y4eOHOM
NeATELHOCTH

K.YVY/.

1.YMmenue
HCIIOJB30BaTh PEYb JJIS
PETyISIIH CBOCTO
JIeHCTBHUS,
2.AeKBaTHO
HCIIOJIB30BaTh PEYCBEIC
CpeJCTBa ISl PEIICHUS
Pa3IMYHBIX
KOMMYHHUKAaTHBHBIX
3amad, CTPOUTH
MOHOJIOTHYECKOE
BBICKA3bLIBAHHUE,
BIIAJIETh
JTUAJIOTHYECKOM
(dbopmotii peun

P.YVY.

YMenune
CaMOCTOSITENHHO
aJIeKBaTHO OIEHUBATH
MPaBUIBHOCTh
BBIIOJIHEHUS JIEUCTBUS
¥ BHOCHUTH
HEOOXOAMMBIE
KOPPEKTHBBI B
HCITOJIHEHHE KaK I10
XOJIy €ro peaan3alluy,
TaK U B KOHIIE
JIIEUCTBUSL.

LYV,

YmMmenue:
OCYIIECTBIISATh
CpaBHECHHE U
KIaccu(hUKaIUIo,
BBIOMpAst KPUTEPHUU JIIIS
YKa3aHHBIX JIOTHICCKHIX
oneparuii;

CTPOWTH JIOTHYECKOE




paccyxaeHue

65.

[IpomexyTouHas aTTecTanusl.
3anuTa NpoeKTOB

YMeHune oBlIaficHUS
HaBBIKaMHU KOHTPOJIS
M OLIEHKH CBOEH
JIeSITCILHOCTH,
yMEHHE NMPEABUIETh
BO3MOJKHBIE
MOCJIEICTBHSI CBOUX
JIeiCcTBHI

YMeHune oneHNUTh
CBOM y4cOHBIC
JIOCTHIKEHUS

K.YY/.

1.Ymenne
HCIIOB30BaTh PEUb JJIS
PEryJsIuK CBOEro
JIEHCTBHUS;
2.AeKBaTHO
HCTIOJB30BaTh PEUEBEIC
CPEICTBA JIUIS PEIICHUS
Pa3IMYHBIX
KOMMYHUKATHBHBIX
3a/1a4, CTPOUTH
MOHOJIOTHYECKOE
BBICKa3LIBAHUE,
BJIAJIETH
JTUAJIOTHYECKOM
(dbopmoii peun

P.YVII.

YMenune
CaMOCTOSITEILHO
aJIeKBaTHO OLIEHUBATh
MPaBUJILHOCTD
BEIITOJIHEHHS IEHCTBUS
Y BHOCUTH
HEOOXOMMBIE
KOPPEKTHBHI B
HCIOJIHEHNE KaK II0
XOJly €r0 peau3aluu,
TaK U B KOHIIE
JNIEWCTBUSI.

LYV,

YwMmenue:
OCYILECTBIISITh
CpaBHEHHE U
KJIaccu(UKaIHIo,
BBIOUpAsT KPUTEPHUU JIJISk
YKa3aHHBIX JIOTHIECCKIX
ornepanui;

CTPOUTH JIOTUYECKOE
paccyxaeHne

66.

[Toaroroska x  UA: pemenue

YMeHune oBiIajieHus

YMeHue o1leHUTh

K.VVI.

PeakTuBbl 1




MMPAaKTUKO OPUECHTHPOBAHHBIX
3aJaHuN

HaBBIKaMU KOHTPOJIS
M OLIEHKH CBOEH
JEITENBLHOCTH,
yMEHHE NMPEABUIETh
BO3MOKHBIE
MOCHEICTBUS CBOUX
JIeiCcTBHI

CBOM y4eOHbIE
JOCTHKEHUSI

YMenune
CaMOCTOSITEIILHO
OpTaHW30BBIBATH
yueOHOe JIeHCTBHE.
ILYVY].

YMenue
mpeoOpa3oBHIBATH
HHPOPMALIHIO u3
OJIHOTO BHJA B APYTOM.
P.YVII.

YMeHue coCTaBIsATh
IJIaH peIIeHus

XHUMHUYECKOE
obopynoBaHue

pobIeMBI
67. | IlonroroBka k ' MA: pelienue YMeHue OBIaIeHuUs YMeHHe OLeHUTh K.YY]. PeakTuBsI 1
MIPAKTUKO OPUCHTUPOBAHHBIX HaBBIKAMH KOHTPOJS | CBOM y4eOHBIC Ymenue XHUMHYECKOE
3aJaHui 1 OLEHKH CBOEH JIOCTH>KEHUS CaMOCTOSITENILHO obopynoBaHue
JeSITeIbHOCTH, OpraHU30BBIBAThH
yMEHHE TPEIBUICTh yueOHoe JieficTBHe.
BO3MO>KHBIE ILYVY .
MOCIECTBHSI CBOUX Ymenue
JeNCTBUI mpeoOpa3oBHIBATH
HH(}OPMAIIHIO u3
OJHOTO BUJA B IPYTOM.
P.YVA.
YMeHue cocTaBisATh
IJIaH PEUICHUs
poOIeMBI
68. | O000IIEeHHEe, CHCTEMATH3aLM U | 1.3akpernnenue 1. YMerue K.YY/I. Pa6ora ¢
KOPPEKIHUS 3HAHUUN yJaluxcs 3HAHUI U PaCUYETHBIX | OPHEHTHPOBATHCS Ymenne TecTaMu
3a KypcC «3KCHepI/IMeHTaJ'ILHa$I HaBBIKOB y4-Csl. Ha MOHUMAaHHEC CaMOCTOSITCILHO (MHIUBH
XI/IMI/ISI-9», 9 xmacc. 2.YMeHue pemarsb NPUYMH yCIICXa B OpraHU30BbIBATH JyaJlbHBI
TecToBbII KOHTPOJIb. THUIOBBIC MPUMEPBI yueOHOM yaeOHoe e
KOHTPOIBbHOI JIeSITEIbHOCTH B3aMMOJICHCTBHE B 3aJjaHus)
paboTHL. rpyre
ILYYA.
Ymenue:

* OCYUIECTBJIATH QHAJIN3
00BEKTOB C
BBIJIEJICHUEM
CYIIECTBEHHBIX U
HeCYHIeCTBeHHBIX
MIPU3HAKOB,;




* OCYIIECTBIIATh CHHTE3
KaK COCTaBJIEHUE
IEJI0TO M3 YacTeH.
P.YVII.

YMeHus:
1.0cymiecTBisATh
HTOTOBBIA U
MOIIAaroBbI KOHTPOJIb
10 pe3yNbTary;

2. AfekBaTHO
BOCIIPUHHMATH OICHKY
YUUTEIS;

3. Pasauuath cocod u
pe3yIbpTaT AeHCTBHSA
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