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JononHuTebHAS 061ePA3BHBAIOIIAS TIPOrPAMMA eCTECTBEHHOHAYYHOl HanpaBaeHHocTH «XIMUS»
«OKCIIEPUMEHTAJIbHAS XUMHUA. 8-9knace»
ans oby4arowmuxcs 10-11 kaaccos ¢ uenonblopannem obopynoBanus uentpa «Touka pecra»
(ID 18367)

Cpoxk peasiH3aunH NPorpaMmbi: 2 roaa
I'pynne! yuamnxesi: 8-9 kinaccon
IIporpamMma paccuuTaHa: Ha 2 yaca B HeJe10, 68 yacos

2024-2025 rr.



JlonmoiHUTEIbHAS 001ePa3BUBAKIIAA POrPAMMA €CTECTBEHHOHAYYHOI HANIPABJICHHOCTH
«XHUMMUS» «IkcnepuMeHTAIBHASA XUMUA. §8-9 KiIacchD)
1Ji11 8-9 Ki1accoB ¢ HCMOJIB30BaHNEM 000pyI0BaHus HeHTpa « Touka pocTay»

Ha 6a3e mentpa «Touka pocrta» obecrieunBaeTcst peaju3alust 00pa3oBaTENbHBIX NPOTPAMM E€CTECTBEHHOHAYYHOH M TEXHOJOTHYECKOU

HaIpaBJICHHOCTEH, pa3pab0TaHHBIX B COOTBETCTBHUH C TPEOOBAHUAMU 3aKOHOIATEIHCTBA B chepe 00pa3oBaHus U ¢ yu€ToM pekoMeHaanuii degepanbHOTO
orepaTopa yueOHOro npeamera « XuMus».

Pabouasn nmporpaMma CoCraBJji€cHa Ha OCHOBE CJICAYIOIIUX TOKYMECHTOB:

DyHIaMEHTAJILHOTO sJipa CoJiep KaHus 00IIero oOpa3oBaHus U B COOTBETCTBUH ¢ ['OCymapCTBEHHBIM CTaHIAPTOM 00IIero oOpa3zoBaHus (IIpUKa3
MunuctepcTBa 00pazoBanus 1 Hayku Poccuiickoit @eneparu ot 17.12.2010 r. Ne 1897).

Pabounx mporpamwm. IIpenmernas auaus yaueOuukoB I.E.Pym3utuca, @.I.denpamana. 8-9 knaccel: mocodue myist yuutenei o01eo0pa3oBaTeIbHbIX
opranuzanuii /H.H. Tapa. — 2 u3z., non. — Mocksa: IIpocsemenue, 2013 T.

®denepanpHOTO 3aK0HA «O0 00pazoBanuu B Poccuiickoit deaepanum» No273-D3 ot 29 nexabps 2012.

[IpumepHOil mporpaMMbl OCHOBHOTO 001I1ero 00pa3oBaHus M0 XUMHUH JUIst 8-9 kitaccoB, nonyieHHas JlenapraMeHToM 00pa3oBaTeIbHBIX IPOrpaMM
U cTaHaapToB oduero oopazosanust MO PO.

@denepalbHOTO TepeyHs y4eOHHKOB, PEKOMEHJIOBAHHOTO (JAOMYIIEHHOTO) MUHHUCTEpCTBOM 00pa3oBaHus M Hayku P® K HMCNONBb30BaHHIO B
00pazoBaTeIbHOM Ipoliecce B 001eo0pazoBaTenbHbIX yupexkaeHusx Ha 2023-2024 y4ueOHbIit ro.

TpebGoBanuii Kk pe3ynbTaTaM OCHOBHOTO 00IIero 00pa3oBaHus, MPEACTABICHHBIX B (DelepalIbHOM TOCYAapCTBEHHOM 00pa30BaTeIbHOM CTaHAApTe
oOuiero oOpa3oBaHusl BTOPOTO MOKOJEHUs. B HUX Tak)Ke yUYUTBIBAIOTCS UAEU Pa3BUTUS U (OPMHUPOBAHUS YHUBEPCAIbHBIX YU€OHBIX ACHCTBUI AJs
OCHOBHOTO 00111eT0 00pa30BaHMsI.

MeTtoaudeckux pEeKOMEHIAalui MHHHCTEpCTBa TmpocBemieHus: Poccuiickoit ®eneparuu mo «Peanuzamuum  00pa3oBaTeNbHBIX  MPOTPAMM
€CTECTBEHHOHAYYHOW M TEXHOJOTUYECKOW HAIPaBJIEHHOCTEH M0 XMMHUHU C KCIOJIb30BaHHEM 000pyHoBaHMs HeHTpa «Touka pocTta»(yTBEp>KICHBI
pacropsbkeHreM MunucTepceTBa npocseienus Poccuiickoit @enepanuu ot 12 suBapst 2021 r.Ne P-6).

OcHoBHo# 00pazoBatenbHOi Tporpammbl MBOY COI Ne 17 um. M.JI.Ko3sips noc. laymstackoro Ha 2024-2025 y4eOHbIH TO/I.

[TonoxxeHust 0 CTpyKType, MopsaKe pa3paboTku U yTBepxkAeHUU padounx mporpamm mo ®I'OC, [Ipunoxenne Ne§ k npukazy MBOY COII Ne 17
uM. N.JI.Ko3bips noc. laymsinckoro ot 11 siuBapst 2018 r. Ne 37.

VYue6noro iana MbOY COIII Ne 17 um. W. JI. Ko3sbips noc. [laymsauckoro Ha 2024 — 2025 yueGHbIi TOA.

Y4eOHo-MeTOoAMYECKOE 0O0ecnieYeHHe Kypca XUMHHU OCHOBHOM 0011e00pa30BaTe/IbHON HIKOJIbI

g~ owDdE

Pymsutuc I'. E. Xumus: 8 ki.: yue6. st odmeoodpazosar. yupesxxaenuit / I'. E. Pymsutuc, @. I'. ®enpaman. — M.: [Ipocserienue.

Pymsutuc I'. E. Xumus. 9 knacc. @I'OC: yuel.11s o6meoOpaszosart. yupexaenuii / I'. E. Pynsutuc, ®. I'. ®enpaman. — M.: IIpocsemienue, 2019.
Xumust: 8 KII.: 2JIEKTPOHHOE MPHIIOKEHHUE K YIEOHUKY.

Xumust: 9 KII.: 2JIeKTPOHHOE MPUIIOKEHUE K YIEOHUKY.

I'apa H. H. Xumus. PaGoune nporpammel. [lpeamerHas nunus yueonukoB I'. E. Pymsuruca, @. I'. @enpamana. 8—9 knacesl / H. H. T'apa. — M.:

2



10.
11.
12.

13.

IIpocsemenue.

Bopockux T.A. Tectsl o xumuu. A30T u pocdop. Yrinepoa u kpemuuit. Meramibl.9 kinacc: k yueouuky I'. E. Pymutuca, ®@. I'. ®enpamana « Xumusl.
9 kmace». ®I'OC (x HOBoMy yueOHMKY) — M.: M3narenscTBo «Ok3ameny, 2017. — 111c. (Cepust «Y4eOHO-METOTMIECKUN KOMIUIEKTY).

Boposckux T.A. Tectsl o xumuu. Knaccudukanus XuMUYeCKUX peaknuidi. XMMHUYECKHE PEaKkIMy B BOJAHBIX pacTBopax. l'amorensl. Kucnopon u

cepa. 9 kmacc: k yueOnuky I'. E. Pymutuca, ®@. I'. ®enpamana «Xumus. 9 xknacen. @I'OC (k HoBoMy yuebHUKY) — M.: M3natenscTBO «DK3aMen,

2017. — 109 c. (Cepust «Y4eOHO-METOAMUECKUN KOMILICKT ).

I'abpycesa H. . Xumus: pabodast retpans: 8 k. / H. W. ['abpyceBa. — M.: [IpocBemenue.

I'apa H. H. Xumust: 3agaunuk ¢ «mmoMmomuaukom»: 8—9 k1. / H. H. I'apa, H. . I'abpyceBa. — M.: IIpocsernienue.

Pageuxnii A. M. Xumusi: nuaakrudeckuii Matepuain: 8—9 xir. / A. M. Pageukuii. — M.: IIpocBenienue.

I'apa H. H. Xumus. Ypoxu: 8 k1. / H. H. 'apa. — M.: IIpocsemienue.

bubnuorexka HayyHO- MOMYNSPHBIX M3JAHUM A7 HOJY4YEHHs JONOJHUTENbHON MHOpPMalMU IO MpeaMeTy (B KaOMHeTe XMMHUU U B IIKOJbHOU

oubImoTeKe).

DneKTpOHHBIE 00pa30BaTEIbHbBIE PECYPCHI.

Hepeqeﬂb AOCTYIMHBLIX HCTOYHUKOB an[)opMamm
B pasaciic mpeacTaBJICH CIIMCOK KHUT U CCBIJIOK Ha CaﬁTBI, B KOTOPBIX Ooee H0}1p06H0 OCBCHICHBI PA3JIMYHBIC ACIICKThI paCCMAaTPpUBACMBIX

BOINPOCOB. VIX MOYKHO pEKOMEHI0BaTh KaK YUUTEI0, TaK U 00y4yaeMbIM, MPOSIBUBIIUM HHTEPEC K U3y4aeMOil TeMe.

1.
2.

3.
4.
5

10.
11.

12.
13.
14.

Bacunwes B.I1., Mopo3zosa P.I1., Kouepruna JI. A.IlpakTukym 1o aHaIuTH4YeCKOd XuMuu: Yueb. nocodue as By30B.— M.: Xumus, 2000.— 328 c.
I'pocce D., BaitcmanTens X. Xumus aiis 1r0003HaTenbHBIX. OCHOBBI XUMHH 1 3aHUMAaTeNbHbIe onbIThL. I JIP.1974.Tlep.c nHem.— JI.: Xumus, 1979.—
392 c.

Hepnroubi B. @.Mup Boasl.— JI.: Heapa, 1979.— 254 c.

Kumun 1. M. O6mas xumus. [Ipaktukym L-mukpo. PykoBoactso mist cryaeatoB.— M.: MITY, 2006.— 322c.

Hcnonws3oBanue mudpoBhIX JIabopaTopuii mpu 00ydeHuu XuMuH B cpenneit mkose/ becranos I1. Y. Jlopodeer M.B., XKunun [I.M., 3umuna A.1.,
OpxexoBckuit [1.A.— M.: BUHOM. JlaGoparopust 3nanui, 2014.— 229 c.

Kpucramnsl. Kpucramnoruapare: Metoauueckue yka3aHus K laboparopHbeiM padotam. Mudtaxosa H.III., ITerposa T.H., Paxmarymnuna . ©.—
Kazanb: Kazan. roc. rexHois.yu-t., 2006.— 24 c.

Jleencon M.A.100 BompocoB ¥ OTBETOB 0 XUMHH: MaTepuaisl Ij1s ITKOJIBHBIX pedepaToB, GaKkyIbTaTUBHBIX 3aHATUH U CEMUHAPOB: Y4eOHOE
nocobune.— M.: «MzmarensctBo ACT»: «M3narenscTBo AcTpenby, 2002.— 347 c.

Jleencon U. A. Xumuueckue peakiuu: TemnoBoi agdekr, paBHOBecue, ckopocTb.— M.: OO0 «M3narensctBo AcTpens, 2002.— 192 c.

JIypse 0. IO. CnpaBouynuk no ananurudecko xumun.— M.: Xumus, 1971.— C.71—89.

Hazaposa T.C., I'pabeukuii A.A., JlaBpoBa B. H. Xumnueckuii sxcniepument B mkosie.— M.: [Ipocsemenue, 1987.—240 c.

Heoprannueckas xumus: B 3 1./ Iox pen. 0. JI. TpetbsikoBa.T.1: ®u3nuko-xuMuueckue OCHOBbI HEOPraHUUECKON XUMUU: YUEOHUK AJIS CTY/.
BbIcI y4yeb. 3aBenenuit/M. E.Tamwm, 0. JI. TpetssikoB.— M.: U3narensckuii neHTp «Akanemusy», 2004.—240 c.

[TerpsinoB 1. B. Camoe HeoObIKHOBEHHOE BeliecTBo B Mmupe.— M.: Ilenaroruka, 1976.— 96 c.

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

Cycnennukoa B.M, Kucenesa E. K. PykoBoAcTBO 110 TPUTrOTOBIEHUIO TUTPOBAHHBIX pacTBOpoB.— JI.: Xumus, 1967.— 139 c.



15. ®apaneit M. Uctopus ceeun: Ilep.c anrn./Ilox pen.b. B. HoBoxxunosa.— M.: Hayka. ['maBHas penaxius pu3nko-MaTeMaTHIECKOM
mutepatypsl, 1980.— 128 c., un.— (bubmmoTteuka «KBaHT»)

16. Xomuenko I'.I1., CeBactbsiHoBa K. 1. OKrcIuTENBPHO-BOCCTAHOBUTENNBHBIE peakiiuu.— M.: [Ipocemenue, 1989.— 141 c.

17. Dumuknonenus ms aereir. T.17. Xumus / I'nas.pen.B. A.Bononun, Ben.Hayd.pen.M.Jleeacon.— M.: AanTa +, 2003.— 640 c.

18. DOprumoll.Bona: kaura o caMom BakHOM BeliecTBe B mupe: mep.c pun.—M.: Kommnac I'ng, 2019.— 153 c.

19. Yeprtkos U.H., XKyxos I1. H. Xumuueckuii sKCriepuMeHT ¢ MaJIbIMU KOJIn4ecTBaMu peakTuBoB. M.: [Ipocsemenue, 1989.— 191 c.

20. Caiit MI'Y. I[Iporpamma Kypca XUMHHU JJIs1 ydaniuxcsi 8—9 kiiaccoB 0011eo00pa3zoBaTeIbHOM IIKOJIBI.

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

21. Caiit ®UIIN. OTKpBITHI OaHK 3aJaHui 111 (POPMHUPOBAHUS €CTECTBEHHOHAYYHOW IPaMOTHOCTH.

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

22. Caiit EnunHast kosuiekius nudpoBhIX 00pa3oBaTeIbHBIX PECYpPCOB.

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

23. Caiit ®enepanbHbIi HEHTP HHPOPMAITHOHHO-00pa30BaTEIBHBIX PECYPCOB.

http:/fcior.edu.ru/

B 00y4yenuu xuMun 60JIbII0€ 3HAYCHUE UMEET IKCIIEPUMEHT. AHATTU3UPYS Pe3yIbTaThl TPOBEAEHHBIX OTIBITOB, YYAIIHECs YOSKIal0TCS B TOM, UTO
T€ WJIK WHBIC TEOPETUUCCKUE TTPEACTABICHUS COOTBETCTBYIOT MJIM MPOTHBOPEUAT PEAThHOCTH. TOIBKO OCYIIECTBIISIS XUMHUYECKHI SKCTIEPUMEHT MOYKHO
MIPOBEPUTH JTOCTOBEPHOCTH MPOTHO30B, CACIAHHBIX HA OCHOBAHWH TEOpWHU. B mporiecce sKCepruMEHTAIBHOW pabOThl ydalIuecss MpUoOpeTaroT OMBIT
TTO3HAHUS PEATbHOCTH, SBJISIFOIIUICS BaXKHBIM dTanoM (opMUpOBaHUS y HUX yOSKICHHM, KOTOpPHIE, B CBOIO OYepe/h, COCTABISAIOT OCHOBY HAy4YHOTO
MHPOBO33PEHHUS.

Buenpenue oOopynoBanusi mudpoBoil inadopatopun nentpa «Todka pocTa» MO3BOJUT KAUeCTBEHHO HW3MEHHUTH MpoIecC OOyueHUs XUMUHU.
KonunuecTBeHHBIE SKCTIEPUMEHTHI MO3BOJIAT MOJYy4aTh TOCTOBEPHYIO HHPOPMAIUIO O MPOTEKAHWU TE€X WM MHBIX XUMUYECKHX MPOIIeccax, O CBOWCTBAX
BemecTB. Ha ocHOBe MoTy4eHHBIX SKCIIEPUMEHTAIbHBIX JaHHBIX 00ydaeMble CMOTYT CAaMOCTOSITENIBHO JIeJaTh BBIBOIbI, 00001IaTh Pe3yIbTaThl, BHISBISAThH
3aKOHOMEPHOCTH, YTO OJIHO3HAYHO OY/ET CIOCOOCTBOBATH MOBBIILIEHUIO MOTUBALIUY OOYy4EHUS IIKOJILHUKOB.

Jliig u3ydeHus npeaMera « XMMUs» Ha 3Tare OCHOBHOTO o0miero oopasoBanus otBoautcs 140 gacos:

8 xmacc —70 gacos;

9 kmacc —70 gacoB (68 4acoB 10 TUTAHUPOBAHHUIO).

Jannast oOpa3oBaTelibHas IporpaMMa 00ecreuynBaeT YCBOSHUE yYalllMMKCS BaXHEHIINX XUMUYECKUX 3aKOHOB, TEOPUI U MOHATHI; hopMUpyeT
MIPEJICTABJICHUE O POJIM XMMHUHU B OKPY>KAIOLIEM MUPE U KU3HU 4yesnoBeka. [Ipu 3ToM 0CHOBHOE BHUMAHHE YAESETCS CYIIHOCTH XUMHYECKUX PEaKui 1
METO0/IaM UX OCYIIECTBIICHUSI.

OgHuM M3 OCHOBHBIX MPUHUUIIOB MOCTPOCHUS MPOTrpaMMbl SBIISIETCS NMPUHLUIT JOCTYIHOCTH. ODKCHEPUMEHTAIbHbIE JAHHbBIC, MOJYyYEHHBIE
yUYaIIUMHUCSI TIPH BBIMOJHEHUH KOJIMYECTBEHHBIX OIBITOB, MO3BOJIAIOT YYAIUMCS CAMOCTOSATEIBHO JIelaTh BBIBOJIBI, BBISIBIATH 3aKOHOMEPHOCTH.
[Toaxo/ibl, 3a70’KEHHBIE B COJIEPKaHHUE TIPOTPaMMBbl Kypca, CO3JJat0T HEOOXOAMMBIE YCIOBUS ISl CHCTEMHOTO YCBOSHUS yYaIIUMUCS OCHOB HAYKH, IS
obecrieyeHrs pa3BUBAIOIIETO U BOCIHUTHIBAIOIIETO BO3JEHCTBUS 00yUeHHUs HAa TUYHOCTH yuarierocs. @opmMupyemble 3HaHHS JODKHBI CTaTh OCHOBOM
CUCTEMBI YOSKIEHUH MKOJIbHUKA, IICHTPATBHBIM SAPOM €0 HAYYHOTO MHUPOBO33PEHHUSL.



Ha ©Oase mentpa «Touka pocrta» oOecrednBaeTcsi peanu3anus 00pa3oBaTENbHBIX IMPOrpaMM €CTECTBEHHOHAYYHOW M TEXHOJOTHYECKOMN
HaIpaBJICHHOCTEH, pa3pab0OTaHHBIX B COOTBETCTBUH C TPEOOBAaHUAMU 3aKOHOJATEIHCTBA B chepe 00pa3oBaHus U ¢ y4ETOM pekoMeHaanuii denepaibHOTO
oreparopa yueOHOTo npeaMeTra « XUMHUD».

Oo6pazoBarenbHas IporpaMMa IMo3B0oJIIET UHTETPUPOBAThH PealIn3yeMble MOAX0bI, CTPYKTYPY U COZEpKaHUe MTPHU OpraHu3aiui 00ydeHUs] XUMUH B
8—9 kiaccax, BBICTPOCHHOM Ha 0a3e JIF000To U3 JOCTYIMHBIX y4eOHO-MeTou4ecknXx KoMIuiekcoB (YMK).

Hcnonb3oBanue obopynoBanus «Touka poctay npu peanusanuu nasHoit OIl nmo3Bosiser cozdams ycnosus:

— JUIA pacUIMpeHusl COAep>KaHMs IIKOJIFHOTO XUMHUYECKOTO 00pa30BaHuUs;

— JUIA TTOBBIIICHUS TIO3HABATENIFHON aKTUBHOCTH 00YUaIOIINUXCS B €CTECTBEHHOHAYYHOM 001aCTH;

— U pa3BUTHS JMYHOCTH peOEHKa B Ipoliecce 00ydeHHsI XUMHH, €T0 CIOCOOHOCTEH, (GOPMUPOBAHHS U YIOBICTBOPEHUS COLIMATBHO 3HAUNMBIX
UHTEPECOB U MOTPEOHOCTEN;

— 7175 paboThI C OJapEHHBIMU IIKOJIbHUKAMM, OpraHU3allK X Pa3BUTHSI B Pa3IMUHBIX 00JIaCTAX 00pa3oBaTeIbHON, TBOPUECKON AEATEIBHOCTH.

ean u 3agaun

— Peanmzanus ocHOBHBIX 00111€00pa30BaTEIbHBIX MIPOrPAMM 10 y4EOHBIM MpEIMETaM eCTECTBEHHOHAYYHOW HAIpPABICHHOCTH, B TOM YHCJIE B paMKax
BHEYPOUYHOH AEATEIHHOCTH 00yUYarOIINXCS;

— BBEICHHE COBPEMEHHBIX CpEICTB OOYyYeHHWS W BOCIHTAHUSA Ui HW3Y4eHHS (B TOM 4YHCIE SKCIEPUMEHTAIBLHOTO) JAMCIUILINH (MOIYyJeh)
eCTeCTBeHHOHay‘IHOfI HaIlpaBJICHHOCTU IIPpU pCajin3allii OCHOBHBIX O6H_[€O6pa3OBaT€JII:HI>IX mnmporpaMmm 1 JOIMOJHUTCIBbHBIX O6IHCO6paBOBaTCJ'IBHBIX
IporpamM, B TOM YHCJIE ISl PACHIMPEHHsSI COAEPKaHUs yIeOHOro peaMera « XUMU.

— BOBJICUCHHC yUallIUXCA B IPOCKTHYIO JACATCIbHOCTD.

[IpodunpHeiii KOMIUIEKT oOOpymoBaHus IieHTpa «Touka pocrtay obOecmeunBaeT 3(PPEKTHBHOE TOCTHXKEHHE OOpa30BATEIBHBIX PE3yIbTATOB
00yyarouuMucs Mo MporpaMMaM €CTeCTBEHHOHAYYHOUM HAmpaBlIEHHOCTH, BO3MOXHOCTh YIITyOJIEHHOTO U3y4eHUS! OTIENbHBIX MPEAMETOB, B TOM YHCIIE
i (popMUpPOBaHUSI N300pETATENHCKOr0, KPEaTUBHOTO, KPUTHUYECKOTO MBIIIJICHUS, Pa3BUTHSI (PYHKIIMOHAIBHON TPAMOTHOCTH Y OOy4aloUIuXcs, B TOM
YHUCJIE €CTECTBEHHOHAYYHON M MAaTEMaTH4ECKO.

DKCIIEpUMEHT SIBJISIETCSI HCTOYHUKOM 3HAaHUM U KPpUTEPHEM MX UCTUHHOCTH B Hayke. KoHIenus coBpeMeHHOTro 00pa3oBaHusl MOAPa3yMeBaeT, YTO
B y4eOHOM SKCIIEPUMEHTE BEIYILIYIO POJIb JOJHKEH 3aHITh CAMOCTOSTENbHBIN HCCIeI0BaTENbCKUN YUeHUUECKUN AIKCIIEPUMEHT.

CoBpeMeHHbIE 3KCIIEPUMEHTANIBHBIE HCCIIEIOBAHUS MO0 XUMUHU YK€ TPYIAHO HpPEICTaBUTh O€3 HUCIOJIb30BAaHUS HE TOJBKO aHAJIOrOBBIX, HO U
nupOBBIX H3MEPUTENBbHBIX NpubopoB. B dexepansnom ['ocymapctBenHoMm O6paszoBatenbHoM Cranmapre (PI'OC) mpommcaHo, YTO OJHHM W3
YHHUBEpPCAJIbHBIX YUEOHBIX ACHCTBUIM, MIPHOOPETAEMBIX yYAIIUMHUCS, TOJIKHO CTaTh YMEHHE
«IIPOBEICHUS OTBITOB, IPOCTHIX IKCIEPUMEHTATBHBIX UCCIECIOBAHUH, IPSIMBIX U KOCBEHHBIX U3MEPEHHI C HCIOIb30BAaHHUEM aHAIOTOBBIX M IU(POBBIX
M3MEPUTENBHBIX TPHOOPOBY.

VY4eOHbIi SKCIEPUMEHT MO0 XUMHUH, MPOBOAMMBIA Ha TPAJAULMOHHOM OOOpydOBaHUH, 0e3 mpuMeHeHHUs UU(POBBIX JabopaTopuii, HE MOXKET
MO3BOJIMTH B MOJIHOM Mepe PElIUTh BCE 33a/1a4l B COBPEMEHHOM IIKOJIe. DTO CBS3aHO C PSAOM MPUYHUH:

—  TPaaUIIMOHHOE HIKOJIbHOE 000PYAOBaHHE U3-32 OTPAHMUYEHUS TEXHUUYECKUX BO3MOXKHOCTEH HE MO3BOJIAET IPOBOJAUTH MHOTHE KOJTMUECTBEHHBIE

WCCIIEeIOBAHUS;
—  JIIUTENBHOCTH MPOBEACHUS XUMHUYECKUX HCCIEI0BAHUN HE BCET/IAa COTJIACYETCs C ATUTENbHOCTHIO yIEOHBIX 3aHSTHIA;
—  BO3MOHOCTH MPOBEICHUS MHOTUX UCCIIEIOBAHUN OrpaHUYUBACTCS TPEOOBAHUAMU TEXHUKHU O€30TIACHOCTH U Jp.



Hudposass nabopaTopHsi MOJHOCTHIO MEHSET METOJIUKY M COJEp)KaHHE SKCIEPHUMEHTAIbHOM NEsTENbHOCTH M pellaeT BBILICTIePeUNCIICHHBIC
npo6semsl. LIIMpokuii criekTp 1aTYNKOB MO3BOJISIET yHAIIUMCS 3HAKOMUTBCS C TTapaMeTpaMH XUMHUYECKOTO SKCIIEPUMEHTA HE TOJIBKO HA KAUeCTBEHHOM,
HO M Ha KOJIMYECTBEHHOM ypoBHe. LlndpoBas mabopaTopusi MO3BOISIET BECTH ATUTEIBHBIN 3KCIIEPUMEHT JIaXKe B OTCYTCTBHE 3KCIIEPUMEHTATOPA, a 4acTOTa
UX U3MEpEHUNn
HEIO/IBJIACTHA YEJIOBEYECKOMY BOCIIPUATHIO.

B npornecce hopmupoBaHus IKCIIEPUMEHTAIBHBIX YMEHUH YIEHUK 00ydaeTcst IpeCTaBiIsATh HH(OpMAIHIO 00 UCCIIeIOBAaHUN B YETHI PEX BHIAX:

B Bep6aJH)HOMI OIIMCBIBATDH OKCIICPUMCHT, CO3aBaThb CJIOBCCHYIO MOACIIb OKCIICPUMECHTA, CI)I/IKCI/IpOBaTI) BHUMAaHHWEC HAa U3MEPACMBIX BCIIMUMNHAX,
TCPMHUHOJIOTUH

B TaOJIMYHOM: 3alOJHATH TAONMIBI AHHBIX, JIEKAIIUX B OCHOBE MOCTPOCHHS I'paduKOB (IPU ITOM y YYalIMXCS BO3HUKACT IMEPBUYHOE
IIpeJICTaBJICHUE O MacITabax BEJINYMH);

B rpa@uueckoM: CTpPOUTh Ipa@UKd MO TaOIUYHBIM JaHHBIM, YTO JAaET BO3MOXKHOCTb Mepexoja K BbIJIBUKEHHUIO THIIOTE3 O XapakTepe
3aBUCHUMOCTU MCXKAY BCIUMYMHAMH (HpI/I OTOM YYUTCIIb MOKAa3bIBACT MPCUMYLUICCTBO B BHU3yaJlW3allMU 3aBHCHMOCTEH MCXKY BCIIMYWHAMH,
HarJiiJHOCTh U MHOTOMEPHOCTb);

B BH/JIE MAaTEMAaTUYECKUX YPAaBHEHUN: JaBaTh MaTEMaTUYECKOE ONMCAHNE B3aMMOCBSI3M BEJIMNYMH, MaTeMaTHUeCcKoe 0000IIeHHE.

[lepexon oT Kaxa0TO 3Tarna MpeacTaBieHus] HHPOPMAIMK 3aHUMAET JOBOJIBHO OOJIBIION MPOMEKYTOK BpeMeHU. B 7—=8 kiaccax 3ToT mporuecc
HE0O0X0IUM, HO B CTApIIMX KJIaccaX MOKHO ObUIO OBl 3TO BpeMs MOTPATUTh Ha pelieHue 0osiee BaKHBIX 3a1a4. B aTom mnane nudposbie 1adopaTopun
CYIIECTBEHHO SKOHOMST BpeMs. JT0 BpeMs MOXHO notpaTuTh coriacHo ®I'OC Ha dopmMupoBaHue UCCIEAOBATEIbCKUX YMEHUH yJalluxcs, KOTOpbIe
BBIPAXKAIOTCS B CIEIYIOIIUX JIEHCTBUAX:

ompeeseHue mpoOIeMbl;

IMOCTAHOBKA MCCJIEIOBATEILCKOM 3a1a4H;
MJIAHUPOBAHUE PEIICHUS 3a/1a4H;

MOCTPOEHUE MOJICIIEH;

BBIJBHMKCHHE THIIOTE3;

AKCIIEPUMEHTAJIbHAS MPOBEPKA TUIIOTE3;

aHaJIM3 JAHHBIX SKCIIEPUMEHTOB WJIU HAOJIOICHUIA;
(hopMyIupOBaHUE BHIBOJIOB.



1. ITAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMbI

BHEYPOUHOI aesiTeJbHOCTH « XUMMUS»

1Ji91 8-9 KJ1acCcoB ¢ HCMOJIB30BaHNEM 000pyI0BaHus HeHTPa « Touka pocray»
C OIMMCaAaHUEM YHHUBEPCAJIBHBIX y‘leﬁHbIX HeﬁCTBHﬁ, JOCTUTAEMBIX Oﬁy‘laIOH_[I/IMI/ICﬂ

Jluunocmmuuwie pezynromamot
Obyuarowuiicss NOIYYUM B03MONCHOCIY OJisl hOPMUPOBAHUS CLedYIouuUX TUdHOCMHbIX Y V]

ompeieJICHue MOTHBALIMY U3YYCHHUS yUeOHOTO MaTepHaa;

OIIEHMBAaHME YCBAWBAEMOT0 Y4€OHOTO MaTepualia, HCXOIs U3 COIMATIbHBIX U JIMYHOCTHBIX IICHHOCTEH;

TIOBBIIICHUE CBOETO 00Pa30BaTEILHOTO YPOBHS U YPOBHS TOTOBHOCTH K M3YYEHHIO OCHOBHBIX HCTOPUUYECKUX COOBITHIM, CBSI3aHHBIX C
pa3BUTHEM XUMUHU U OOIIECTBA;

3HAHHUE MPABUJI OBEJCHUS B YPE3BbIUANHBIX CUTYALIHIX;

OIIEHUBAHUE COIUATBHON 3HAYMMOCTH MPOPECCU, CBI3aHHBIX C XUMHEH;

BIIaJIEHUE TIpaBUIaMu 0€30TIaCHOTO OOPAIICHHS C XUMUYECKHUMH BEIECTBAMHA W 000PY/TI0BAHUEM, MPOSIBIIEHUE YKOJIOTHIECKON KYIbTYPHI.

Memanpeomemmnuie pezyibmamot
Pecynamuenvie

Obyuarowuiicss NOIY4Um 803MONCHOCMb OJisl hopmuposanus credyrowux pecyaismusHolx YV

1eyenoiaranyie, BKIIoYas MOCTAaHOBKY HOBBIX II€NIel, MpeoOpa30oBaHUE MPAKTHYECKOW 3a/Jaud B MO3HABATEIBHYIO, CAMOCTOSITCIILHBIN aHAIN3
YCIIOBUH JOCTH)KEHUS IIEJIM HA OCHOBE YYETa BBIJICJICHHBIX YIUTEIEM OPUCHTUPOB JICHCTBUS B HOBOM YYCOHOM MaTepHalie; INIAaHUPOBAHUE ITYTH
JIOCTYKCHHS TICTICH

yCTaHABJICHHUE IEJICBBIX IPUOPUTETOB, BhIACICHUE aTbTEPHATUBHBIX CIIOCOOOB JIOCTHXKEHUS 1IEIH M BBIOOp Hanbosee 3(h(peKTUBHOTO criocoba;
YMEHHUE CaMOCTOSITEIIFHO KOHTPOJIHUPOBATh CBOE BPEMS U YIIPABJISATh UM,

yMEHHUE TPUHUMATh PEIICHUSI B IPOOJIEMHON CUTYAITUH;

MMOCTaHOBKA Y4eOHBIX 3a/1a4, COCTaBJICHUE TIJIaHa | MOCJIEI0BATEIbHOCTH JCHCTBUIA;

opraHu3zarys pabo4ero MecTa MpH BBHIMTOJIHECHUH XUMHUECKOTO SKCIICPHUMEHTA;

MIPOTHO3UPOBAHUE PE3YIbTATOB O0yUYCHHS, OLIEHUBAHIE YCBOCHHOTO MaTepuraa, OI[eHKa KaueCTBa U YPOBHS MOJYYSHHBIX 3HAHUM, KOPPEKIIUS
IJI1aHa ¥ croco0a ASHCTBUS MPU HEOOXOIMMOCTH.

Ilo3nasamenvhbie

Obyuarowuiics NOIYUUM 803MOACHOCIY OISl hOPMUPOBanUs cledyliouux nosHagamenvhvix YV/I:

ITOUCK U BBIICIICHHUEC I/IH(l)OpMaI_II/II/I;
aHaJIn3 YCJIOBPIﬁ u Tpe6OBaHI/II>'I 3aJaa4u, BLI60p, CONOCTaBIIEHHE U 000CHOBaHUE CIIOCO0a pCUICHUA 3a1a1U,



—  BbIOOD Haunbosee 3((PEeKTUBHBIX CIOCOOOB PEIICHHUS 331a4H B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;

—  BBLABIDKEHHE U 000CHOBaHUE TUIOTE3bI, BHIOOP criocoba e€ MpoBepKH;

—  CaMOCTOSITEJIBHOE CO3aHHE AJITOPUTMA AEATEILHOCTH IIPH PELIEHUH IPo0JIeM TBOPUECKOr0 U IIOMCKOBOTO XapaKTepa;

—  YMEHHS XapaKTEepPH30BaTh BEIIECTBA 110 COCTABY, CTPOCHHIO U CBOHCTBAM;

—  ONHCHIBAaHHME CBOWCTB: TBEPABIX, KUIAKHX, Fa3000pa3HbIX BELIECTB, BBICICHHE UX CYIIECTBEHHBIX PU3HAKOB;

—  H300pakeHUe COCTaBa MPOCTEHIIINX BEHIECTB C MOMOMIBIO XUMHUYECKUX (POPMYIT U CYIITHOCTH XUMHYECKHX PEAKIUil C TOMOIIBI0 XUMUYECKAX
YPaBHEHUN;

—  IpOBeJCHUE HAONIOICHHIA, OTIMCAHNE IPU3HAKOB M YCIOBUN TCUCHHUS XMMUYECKUX PEaKIUi, BHITIOJHEHNE XHMMUYECKOTO AKCIIEPIMEHTA, BHIBOIBI
Ha OCHOBE aHaJIM3a HAOIIOICHHI 32 HKCIIEPIMEHTOM, PEIICHHUE 3a/1a4, TIOJIydeHNe XUMUIECKOH HH(OpMAINH U3 PA3INIHBIX HICTOYHUKOB;

—  yYMEHHE OpPTaHU30BHIBAThH HCCIIEOBAHUE C IIENBIO TIPOBEPKU TUTIOTES;

—  yYMEHHE JIeNaTh yMO3aKIIoueH!s (MHAYKTUBHOE ¥ TI0 aHAJIOTHH) U BHIBOJIBI,

—  yMeHHe 0OBEKTHBHO OIICHHBATh HH(OPMAIMIO O BEIECTBAX U XMMUYECKHUX MPOIIECCaX, KPUTUIECKH OTHOCHTHCS K TICEBIOHAYIHON
nH(pOopMalnH.

Kommynuxamusnule
Obyuarowuiicss NOIY4YUm 803MONCHOCMb OJisl POPMUPOBAHUS CLEOVIOWUX KOMMYHUKamusHulx Y V][

— TIOJHO€ U TOYHOE BBIPAXKEHUE CBOMX MBICIICH B COOTBETCTBUH C 33/1a4aMU U YCIOBUSAMH KOMMYHUKAITUU;

— aJICKBaTHOE HMCIOJB30BAaHUE PEUEBBIX CPEACTB JJI YIACTHUSI B JUCKYCCHH M apTyMEHTAIIMH CBOEH MO3UIINH, YMEHHE MPECTABIATh KOHKPETHOE
coJiep’KaHue ¢ COOOIIEHHEM €ro B MMCbMEHHOU U YCTHOM (popme, onpesiesieHne crnoco00B B3aUMOAECHCTBUS, COTPYJHUYECTBO B IIOUCKE U cOope
nHpopMmaIuu;

— ompezaeneHue cnoco0oB B3aUMOAEUCTBUS, COTPYJHUYECTBO B IOUCKE U cOOpe HHPpOopMalMY, ydacTUe B TUaNore, IIaHHPOBaHUE OOLINX
croco60B paboThI, MPOSIBICHUE YBAKUTEIHHOTO OTHOIICHHS K IPYTUM YYalTUMCS; OTIMCAaHUE COJIEP>KaHUs BBITOJIHIEMbIX JIEHCTBUH C LIETbIO
OPUEHTUPOBKH B MTPEIMETHO- MIPAKTUUECKON ACSITETbHOCTH; YMEHUS YUUTHIBATh Pa3HbIE MHEHUSI U CTPEMUTHCS K KOOPIUHAIINH Pa3IMUHbIX
MO3UILUI B COTPYAHUYECTBE;

— ¢opMynupoBaTh COOCTBEHHOE MHEHUE U MO3UIINIO, ApTYMEHTUPOBATh U KOOPAMHHUPOBATH €€ C MO3UIMSIMHU MapTHEPOB B COTPYAHUYECTBE MPU
BbIPa0OTKE OOIIEro pelieHus: B COBMECTHOM 1A TEIbHOCTH;

—  OCYILECTBJISATh B3aUMHBII KOHTPOJIb U OKa3bIBAaTh B COTPYAHHUECTBE HEOOXOIMMYIO B3aMOIIOMOIIIb;

— IUIaHUPOBATh 0OIIUE CIOCOOBI PabOTHI; OCYIIECTBISATH KOHTPOJIb, KOPPEKIIHIO, OLICHKY JIeHCTBUN MapTHEPA, YMETh YOEKIaTh;

— HCHOJb30BaTh a/IEKBATHBIE S3bIKOBBIE CPEJICTBA JJISi OTOOPAKEHHSI CBOUX YYBCTB, MBICIIEH, MOTUBOB M MOTPEOHOCTEN; 0TOOpakaTh B peuu
(omucanue, 00bACHEHNE) COJIepKAHUE COBEPILIAEMBIX JICHCTBUMN, Kak B (popMe IPOMKOI COIMANM3UPOBAaHHON peun, Tak U B (popMe BHYTpEeHHEI
peuu;

— Ppa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHIIUIO, HCIIOb3Ys CPEJICTBA YCTHOM M MUCbMEHHON KOMMYHHUKAIIUU IIpU paboTe ¢ TEKCTaMHU yueOHUKA U
JIOTIOTHUTEIHHOU TUTEPaTypOi, CIPAaBOYHBIMU Ta0JIUIIaMU, TIPOSBISATH TOTOBHOCTD K YBRXKCHHIO MHOU TOYKU 3pEHUS MPU 0OCYKACHUN
PE3yIbTAaTOB BBIMOJTHEHHOU PabOTHI.




IIpeomemnmnuie pe3ynromamol
Obyuarowuiics Hayuumcs:

MPUMCHATH OCHOBHBIC MCTO/IbI ITIO3HAHUA: HaGHIOI[eHI/Ie, HU3MCPCHUC, SKCIICPUMCHT,

OIIUCHIBATL CBOMCTBA TBépI[bIX, KUIKUX, FaBOOGPaSHBIX BCUICCTB, BBIACIIAA UX CYHICCTBCHHBLIC ITPHU3HAKH,

PacKpbIBaTh CMBICII 3aKOHA COXPAaHEHUSI MacChl BEIIECTB, aTOMHO-MOJIEKYJIIPHONU TEOpUU;

pasiiniaTtb XUMHYCCKHUEC U (1)I/I3I/I‘~I€CKI/I€ SABJICHU A,

HAa3bIBATb IMPU3HAKU WU YCJIOBUA NPOTCKAHUA XUMHUYCCKUX peaKHHﬁ;

coOoaTh mpaBuia 0e30MmacHON PadoThl IPY MPOBEICHUH OTIBITOB;

MOJIb30BATHCS TAOOPATOPHBIM 000PYIOBAHUEM U MTOCYIOH;

[oJIy4aTh, cOOMpaTh ra3000pa3Hble BEIIECTBA U PACIIO3HABATh UX; XapaKTepPU30BaTh (GU3NYECKUE U XMMUYECKHE CBONCTBA OCHOBHBIX KJIacCOB
HCOPraHNM4CCKUuX COCILI/IHGHHfl, IMPOBOJUTDH OIIBITHI, MOATBECPKAAOIIUE XUMUYCCKUC CBOMCTBA HU3YUYCHHBIX KJIACCOB HCOPIraHNMYCCKUX BCIICCTB,
PacKpbIBATh CMBICI MMOHATHSI «PAaCTBOP», BEIUUCIISATH MACCOBYIO JIOJII0 PACTBOPEHHOTO BELIECTBA B paCTBOPE, TOTOBUTH PACTBOPHI C ONPEIEIEHHON
MAacCOBOM JI0JIEW paCTBOPEHHOTO BEIIECTBA;

XapaKTepu3oBaTb 3aBUCUMOCTDH (1)I/ISI/I‘~IGCKI/IX CBOMCTB BCIIIECTB OT THIIAa KpI/ICTaJIHH‘IGCKOﬁ pGHIéTKI/I, ONpCACIIATE BUJ XUMHYECKOU CBSI3HU B
HCOPraHNM4CCKUX COCANHCHUAX,

PaCKpBIBATE OCHOBHBIC IIOJIOKCHHA TCOPUU SHGKTPOJ'II/ITI/I‘IGCKOI\/’I aucconranuu, COCTaBJIATH YPAaBHCHUA 3J'IGKTpOJ'IHTH'—IGCKOﬁ Jucconualnmnmn
KHCJIOT, IIEJIOYEH, COJIeH 1 peakIiii HOHHOTO 0OMEHa;

PaCKphIBATE CYIIHOCTb OKHCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaxunﬁ, ONpeCACIIATE OKHCIUTCIIb WU BOCCTAHOBUTCIIb, COCTABJIATHL YpPaBHCHHA
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIHIA;

Ha3bIBaTh ()aKTOPBHI, BIUSAIONIUE HA CKOPOCTh XUMUYECKOUN peaKinu;

XapaKTepU30BaTh B3aMMOCBSI3b MEXIAY COCTaBOM, CTPOCHHUEM U CBOMCTBAMHU HEMETAJIIIOB M METAJIJIOB;

MIPOBOJUTH OMBITHI 110 MOJIYYECHUIO U U3YYEHHIO XUMUYECKUX CBOMCTB pa3InYHbIX BEIIECTB;

IrpaMOTHO OOpaIaThCs C BEIIECTBAMU B MIOBCETHEBHOM KU3HU.

Odyuarowguiica noayuum 603MOMCHOCHb HAYUUMbCA:

BBIJIBUTaTh U MPOBEPSATH SKCIIEPUMEHTAILHO TMIOTE3bl O XUMUYECKUX CBOMCTBAX BEIIECTB Ha OCHOBE X COCTaBa U CTPOEHUS, X CIIOCOOHOCTH
BCTYINATh B XUMUYECKHE PEAKIIMHU, O XapaKTepe U MPOIYKTaX Pa3INYHbIX XUMHUUYECKUX PEaKLnii;

XapaKTepH30BaTh BEILIECTBA M0 COCTABY, CTPOCHHIO U CBOMCTBAM, YCTaHABIUBATH IPUUMHHO-CIICCTBEHHBIE CBS3U MEXAY TaHHBIMHU
XapaKTepUCTUKAMH BEIECTBA;

COCTaBIISATh MOJICKYJISIPHBIE U TIOJTHbIE HOHHBIE YPaBHEHHS 110 COKPAIIEHHBIM HOHHBIM YPAaBHEHUSM;

MIPOTHO3UPOBATH CIIOCOOHOCTH BEILIECTBA MPOSBIISTH OKUCIUTENbHBIC UM BOCCTAHOBUTEIbHBIE CBOMCTBA C YUETOM CTEIIEHEH OKUCICHHS
AJIEMEHTOB, BXOSIIHUX B €70 COCTAaB;

BBIJIBUTATh U MPOBEPATH SKCIIEPUMEHTAIBFHO THIIOTE3bI O Pe3yJIbTaTax BO3ACHCTBUS Pa3INUHbIX ()aKTOPOB HA H3MEHEHHE CKOPOCTH XUMUYECKOM
peaxiuu;

MCIO0JIb30BaTh MIPHOOPETEHHBIE 3HAHUS 11 KOJIOTUYECKH TPAMOTHOTO MOBECHHS B OKpYXKAIOIIeH cpee;



—  HCIIOJIb30BATh MPHOOPETEHHBIE KITIOUEBbIE KOMIIETEHIIMY IIPU BBIOJHEHUH POCKTOB M PEIICHHH y4eOHO -MCCIIeI0BaTeNbCKHUX 3a/1a4 10
U3YYEHHIO CBOMCTB, CLIOCOOOB MOJIy4eHHs U PACIIO3HABAHUS BELIECTB;

—  0OBEKTHUBHO OIICHWBATh HH(OPMAIIHIO O BEIIECTBAX U XUMUYECKUX MPOIECCAX;

—  OCO3HABATh 3HAYEHUE TEOPETUUYECKUX 3HAHUM 110 XUMUU JIJIsl IPAKTUUYECKOH JIEATEIIbHOCTH YEI0BEKa;
CO3/1aBaTh MOJICJIH U CXEMBI JJIsl pEIIeHUs YUeOHBIX U M03HABATEIBHBIX 33/a4; IOHUMATh HEOOXOIMMOCTh COOIIOACHUS TIPEANIMCaHHH,

npeajaracMbiX B MHCTPYKLIUAX IO UCITOJIB30BAHHIO JICKAPCTB, CPCACTB OBITOBOM XUMHHU U ap.

(I)OprI KOHTPOJIsA

Dopmuposanue HKT-komnemenmnocmu ooyuaroujuxcs

VY4eHHuK HayduTCs:

- UCIIOJIb30BATh pa3Hble NMPHEMBI MIOMCKa MH(POPMAIIMU HA NIEPCOHAIBHOM KOMIIBIOTEPE B 00pa30BaTEIbHOM IPOCTPAHCTBE C UCIIOIB30BAaHUEM 000pPYI0BAaHUS
uudpoBoii Taboparopuu;

- HCTOJIb30BATh Pa3JInYHbIE CIOCOOB XPAaHEHUS M BU3YaIH3allMyd HH(POPMAIMH, B TOM YHCIIe, B Tpaduueckoit popme

DopmuposanueKkoMnemeHmHOCmu 8 00J1ACMU ONLIMHO-IKCNEPUMEHMATIbHOU U NPOEKMHOU 0essm elbHOCI U

YueHuk HAY4YUTCs IUIAaHUPOBATH U BBIIIOJIHATH yqe6Hoe HNCCIICOOBAHUEC U y‘I€6HBH‘/’I IMPOCKT, UCITOJIb3Ys O60py210BaHI/Ie, MOJ€C/In, METOABI, IPUEMBI, AJICKBATHLIC
HCCIIeTyeMOi mpolieMe.

VUeHHK TOTy9UT BO3SMOKHOCTh HAYYUTHCS CAMOCTOSITEIILHO 33 JyMBIBATh, INTAHUPOBATH M BHIIIOJIHATH yICOHOE HCCIIE0BaHUE, YICOHBINH U CONMATBHBIN TPOCKT
10 €CTECTBEHHOHAYYHO! HAIPABICHHOCTH.

Yuem pesynomamoe eneypounoii oeamenvnocmu

Dopmbl U nEpUOOUIHOCIL KOHMPOTA

Bxoomnoii konmpons IpoBOANTCS B Havasie y4eOHOro roja sl MPOBEPKH HAYaIbHBIX3HAHUH U YMEHUN 00yJaromxcs.

Texywuii KoHmpo.ib TPOBOAUTCS HA KAKIOM 3aHATHH B (hOpME Ie1ar orndeCKOr oHaOII0ICHHUS.

Tecmosbiti KonmponbL OCYIIECTBIIAETCS 10 OKOHYaHUM U3Y4YEHHUS KaX0ro pas3zena.

Ipomedsxcymounas ammecmayus TPOBOAUTCS B KOHIE Y4eOHOro rojaa B (popMe 3aluThl IPOEKTA,03BOJSET MIPOBECTH aHAIHU3 PE3YIbTATUBHOCTH OCBOCHUS
00Yy4arOIMMHCS OCHOB OIBITHO-IKCIIEPUMEHTAIBHON U TIPOEKTHOM NeATETLHOCTH JAHHOT'0 Kypca BHEYPOUHOH IESTETbHOCTH « DKCIIEPUMEHTAIbHAS XUMHUS».

Kpumepuu oyenxu pe3yiomamos 0C60eHUA NPOZPAMMBbL KyPCa

Pabora oOyuwarommxcsi OLIEHWBAETCS MO TPEXYPOBHEBOHW IIKalie, MPEANoIaraloncHHAINYNE CICIYIOIUX YPOBHEH OCBOCHHS IMPOTrPAMMHOIO MaTepHaa:
BBICOKH, CPETHUM, HU3KHIA.

Bricokuii ypoBeHb: 0OYydYarOIIUICS JEMOHCTPUPYET BBICOKYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTh B OOpPa30BATEIIBHON JIEATEIBHOCTH, IPOSBISET
WHUIMATHBY, HE TMPOIYCKAeT 3aHATHsA O€3 yBaKWUTEIBHOH MPHYMHBI, JIEMOHCTPUPYET BBICOKMH YpPOBEHb 3HAHMH W KOMIICTCHIIMU, BIIAJCET HA BBICOKOM
TBOPYECKOM YPOBHE MPUOOPETEHHBIMH B X0JI€ M3YYCHUS TPOrPaMMbl YMEHUSIMHU M HaBBIKAMU;
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Cpennunii ypoBeHb: 00yJaroLHiicsa 1€eMOHCTPUPYET OTBETCTBEHHOCTh U 3aMHTEPECOBAHHOCTh B 00pa30BaTEIbHOM AEATEIbLHOCTH, IIPOSBIISET XOPOLINH YPOBEHb
3HAHUH U KOMHCTCHHHﬁ; HHUIUATHUBBI HE ITPOABJIACT, HO CIIoco0eH IoAACPKUBATD MHHULIMATOPA B IIPEAIaracMom I0JIC ACATCIbHOCTHU, B ILOCTEITO‘IHOﬁ CTCIICHU
BJIAJACCT ITOJIYYaCMbIMHU B XOAC U3YUCHUA IPOIrpaMMbl YMCHUAMHA U HABBIKAMU,

Huskuii ypoBeHb: 0Oyuaromuiicss 1€MOHCTPUPYET HEAOCTATOYHYK OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTh B 00pa30BaTEIbHOM NEATEIBHOCTH, MOCEIACT
3aHATHA OT ClIy4das K ClIy4daro, IOKa3bIBacT y,[[OBJICTBOpPITCJIBHLIfI YPOBCHb 3HAHHUH U KOMHCTCHHHﬁ, B 1ICJIOM cinabo BJIAZICCT MMOTYYA€MBIMH B XO4€ U3YUCHU S
nporpaMmbl YMCHUSMU 1 HaBbIKAMU.

®opMBI pe3yJIbTATOB 0CBOCHHS NIPOrPaMMbI BHEYPOYHOH esITeIbHOCTH:

1. OT™MeTKa YypOBHS JOCTHXKEHHM 00y4aroIerocst B JIMCTE MeAarornuyeckoro Habo1eHHs;

2. 3anucH B XKypHasle y4éTa 0 pe3yJbTaTUBHOCTH yJacTUsl OOYyYaOLIMXCsl B MEPONIPHUATUAX Pa3HOrO BUIA M YPOBHS (JIUIUIOM, TpaMoTa, 01aroJapHOCTb,

Zipyroe);
3. 3anmcu B xKypHane yuéra 00 yuaCcTUHU B BBIC3JHBIX MEPOIPUATHUSIX.

11



2. COIEP/KAHUE NTPOI'PAMMBI

BHeYpouHOii nesitebHOCTH « XUMMUS» ns 8 kiaacca (70 yacos)
€ HCIOJIL30BaHHMEM 000pYy0BaHUs HU(PPOBOIi J1adopaTopuu
«Touka pocta»

Pazjnen 1. OcHOBBI 3KCIIEPUMEHTANBHOM XUMUN (22 4)
XHMHS — HayKa dKCIIepUMEHTalbHasA. BBoaHbBIN HHCTpYKTaX 110 Th
Hemoncmpayuonnsiit 3kcnepumenm Ne 1.0O3HaKoMIeHHE ¢ 1a00pAaTOPHBIM 000pyIOBaHUEM; TIPUEMBI 0€30TIACHOM PabOTHI C HAM.
Ilpakmuueckasa paboma Ne 1. IlpaBuna TexHUKU 0€3011aCHOCTH IIpU paboTe ¢ 1a00paTopHbIM 000pyAoBaHHeM. M3yueHue cTpoeHUs MiIaMeHn»
MeTo/1bl TO3HAHUS B XUMHUU. DKCIIEPUMEHTAIIbHBIE OCHOBBI XUMUU
Jlabopamopustit onvim Nol.PaccMOTpEeHHE BEIIECTB C PA3IMYHBIMU (PU3MYECKUMU CBOMCTBaMU (MeJib, XKeJe30, IIMHK, CEpa, BOJIa, XJIOPU HATPHS
Jlabopamopnuiii onvim Ne 2. «Jlo Kakoi TeMIiepaTypbsl MO’KHO HAarpeTh BEIIECTBO?»
Jlabopamopnuiii onvtm Ne3.l13ydeHne CBOWCTB BEIIECTB: HarpeBaHHUE BOJIbI, HarpeBanue okcuaa kpemuus (IV).
Jlabopamopnuiii onvim Ne 4. «I3mepeHne TemnepaTypbl KUIIEHHUS BOJIbI C IOMOIIBIO JaTYWKA TEMIIEPATYPhl U TEPMOMETPa)
Jlabopamopustit oneim Ne 5.«OnpenernieHne TeMIepaTyphl MIaBACHUS U KPUCTAJUTH3AIIUN METajlIa
[lepBoHauanbHbIE XUMUYECKHE MOHATUS. UUCThIE BelllecTBa U CMECH
Jlabopamopnuiii onvim Ne6. ViccnenoBanne GU3NUECKUX U XUMHUYECKUX CBOMCTB MPUPOTHBIX BEMIECTB (M3BECTHSIKOB).
Yucrtele BemecTBa U cMecu. CriocoObl pa3zieneHus cMeceil: 1eCTBIE MarHUTOM, OTCTauBaHue, (PMIBTPOBAHKE, BbITAPUBAHNE, KPUCTAIUIN3ALUS,
JTUCTUILIIALIMSL.
Jlabopamopuwtit onbim Ne7. PazneneHne CMeCH KeJIe3HbIX OMUIIOK M CEPhI C IIOMOIIIBI0 MarHUTA.

Jlabopamopustit oneim Ne8.11puroToBieHNE U pa3IeJICHUE CMECH XKeJe3a U CePhl, pa3elieHne cMecu HepTH 1 BOJIbI (PACTUTEIHHOTO Maciia U BOJIBI).

Ilpakmuueckasa paooma Ne 2. OpiiaieHrie HaBBIKAMH pa3ielICHUs OJHOPOJHBIX M HEOTHOPOIHBIX CMECEH: OTCTanuBaHue, (GUILTPOBAHUE,
BbINIAPUBAHUE, KPUCTAJUIU3AIMS, TUCTHILISAIMS (IEPETOHKA).

OuznyecKkue U XUMUYECKUE SBIICHUS.

Jemoncmpayuonnwtii 3kcnepumenm Ne 2. «BpliereHre v NOTJIOMICHUE TEIUIa — MPU3HAK XUMUYECKOU peaKkIum

Jlabopamopnuuiit onvim Ne9.Ilpumepsb! pu3ndeckux sSBICHUN: crubaHue CTeKISHHON TpyOKH, KUTISTUeHHEe BObI, IIaBJICHHUE MapaduHa.
Jlabopamopuuwiit onvim NelO.llpumepsl XUMHUECKUX SBJICHUN: TOPEHHE APEBECUHBI, B3aUMO/ICIICTBHE MpaMopa C COJISTHON KUCIOTOM.
ATOMBI U MOJIEKYJIbI, HOHBI. BelecTBa MONEKYISIPHOTO U HEMOJIEKYISIPHOTO cTpoeHus. Kpucraninyeckue pereTku.
Jemoncmpayuonnsiii onvim Ne 3.«TemnepaTypa raaBiIeHHs BEIIECTB C pa3HBIMU TUIIAMU KPUCTATMUECKUX PEIIETOK»

[IpocThie U ciokKHBIC BElIeCTBA. XUMUYECKHH 3JIeMeHT. XUMU4eckuii 3Hak. [IpocThie BemiecTBa: METaIbl U HEMETAILIbL.
Jlabopamopnuwiit onvim Ne 11. 3HakoMcTBO ¢ 00pa3aMu MPOCTHIX BEIIECTB: METAIJIOB U HeMeTaIoB. OnucaHue CBONCTB.
Jlabopamopuuuii onerm Nel2.V3yuenue oOpa3lioB METAJIJIOB M HEMETAJUIOB (CEpbl, XkKele3a, allOMUHUS, TpaduTa, MEIU U Ip.).
CrnosxHbIe BELIECTBA UX COCTAB U CBOMCTBA.

Jlabopamopuuiii onvtm Ne 13. 3HakoMCTBO € 00pa3liaMy CJIOKHBIX BELIECTB, MUHEPAJIOB U TOPHBIX MOopoa. OnucaHue CBOMCTB.
Jlemoncmpavyuonnwiii 3kcnepumenm Ne 4. «Pa3noxeHue BOJIbI SJIEKTPUUECKUM TOKOM
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Jlabopamopnuuiii onvim Neld.licnipiTaHue TBEpAOCTH BELIECTB ¢ IOMOIIbIO KoJuiekuu «lllkana TBeprocTw».

@OopMyJIbI CIOKHBIX BelecTB. KauyeCTBEHHBIN U KOJIMYECTBEHHBIN COCTAB BEIIECTBA.

Jlemoncmpauyuonnstit 3kcnepumenm Ne 5. «Paznoxenue ocHopHoro kapoonarta menu (1) (mamaxura)»

DopMyIIbI CIOKHBIX BellecTB. KauecTBEHHBIN U KOJIMUECTBEHHBIN cOCTaB BellecTBa. Ha3BaHUs CIOKHBIX BEHIECTB. PeakTUBBL. DTUKETKHU.

I'pynmbl XpaHeHUs! peaKTUBOB. Y CJIOBUS XPAHEHUS U UCIIOJIb30BaHUS.

3aKoH COXpaHEHHUs MACChl BEIECTB.

Jemoncmpayuonnsiit 3kcnepumenm Ne 6.«3aK0H COXpaHEHHS MaCcChI BEIIECTBY

XHAMHUYECKHUE IPEBPALLCHHAs. XUMUYECKHUE PEAKLIUN.

Jlabopamopnuiit onvim Nel5.Ilpu3Haku npoTeKaHUs] XUMUYECKUX PEAKIMI: HarpeBaHUE METHOW TPOBOJIOKH; B3aUMO/IEHCTBUE PACTBOPOB €AKOTO
HaTpa U XJIOpUJa MEJU; B3aUMOJEHCTBHE PACTBOPOB YKCYCHON KMCIIOThI U THApOKapOOHATa HATPHUSL.

XHWMHU4YECKUE YPAaBHEHM. BBINIOJIHEHNE TPEHUPOBOYHBIX YIIPAXKHEHHUH 110 COCTABJICHUIO YPABHEHUI XUMHUYECKUX PEaKIIUN

THIbI XUMHYECKUX pPEaKIIHil

Jlabopamopnuwiit onvim Nel6. Turbl XUMHYECKUX PeaKIuii: paziioskenne ruapokcuaa meaun (11); B3anmoaelicTBre xkele3a ¢ paCTBOPOM XJIOPHIA MEIN
(I1), B3aumonetrictue okcuna meau (I1) ¢ pacTBOpoM CoJIIHON KUCIIOTHI.

IToaroroeka x I'MA, BIIP.

Tecmoswtii Konmpov: «OCHOBBI IKCIIEPUMEHTAIILHON XUMU.

Pasznea 2. [IpakTuKyM 110 M3y4eHHMIO ra30B: KUCJI0poaa u Boaopoaa (7 1)

Kucnopon. Peakmuu, ucnosib3yeMble Ui MOTyYeHUs KUCIOPO/ia B TabopaToOpun

Jemoncmpayuonnsiit 3kcnepumenm Ne 7. «llomyuenue u cobnpaHue Kuciaopoza B 1ab0paTopuu U 3al0JIHEHUE UM Fra30MeTpay
XHUMHUYECKUE CBOMCTBA KUCIOpoaa. OKCUIBI.

Jlabopamopustit oneim Nel7.«['openune cepbl u pocdhopa Ha BO3AYXE U B KHUCIOPOICH

Jlabopamopuwtit oneim Nel8.«['openue sxene3a, MeIu, MarHusl Ha BO3yXe U B KUCIOPOIE»

Jlabopamopuwtit oneim Nel9. Paccmorpenue o6pasnoB okcuaoB (yriepona (IV), Bogoponaa, pochopa, mean, kambius, xKeae3a, KpeMHHUS ).
ITogroroska x 'NA, BITP

Bo3nyx u ero cocras.

Jemoncmpayuonnwtii 3kcnepumenm Ne 8. «OnpeneneHue cocraBa BO3ayxa»

Bonopon. ITomyuenue Bomopoaa. Mepsl 6e3omacHoCTH Ipu padoTe ¢ BogopoaoMm. [IpoBepka Ha unuctoty. I'pemyunii ras.
Jemoncmpayuonnwtii 3kcnepumenm Ne 9. «Ilonyyenue u cobupanue Bogopoa B tabopatopuu. OnbiT KaBenauiiay

XuMHYECKHE CBOMCTBA BoJopo1a. [[pumenenue.

Jemoncmpayuonnwtii 3kcnepumenm Ne 10.«IlomydeHne Bogopoia peakiuei alloMUHIS CO CMECHIO Cylb(ara MeIu U XJIOPHUIa HATPUs»
Jemoncmpayuonnstii 3kcnepumenm Ne 11.«3anumaTeNbHbIE ONBITHI C BOAOPOJIOM: JieTaromiast 0aHKa, B3phIBAIOIIHUECS My3bIPH, JICTAIOIINE MBLIbHBIE
HIapUKH.

Tecmoewtit kKonmponas: «[IpakTUKyM MO U3y4EHUIO ra30B: KUCIOPOAA U BOJOPOIAN.

Pa3nes 3. [IpakTHKYM 10 M3y4€HHIO CBOMCTB BOABI M PACTBOPOB (9 4)
Bopga. Metozibl onpenienieHus cocTaBa BOJbl - aHAJIU3 U CUHTE3.
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Jabopamopnuwiit onvim Ne 20.«Ornipenienenne BOJONPOBOIHON U AUCTUINIMPOBAHHOMN BOJIBDY

Pu3nyecKue ¥ XMMHYECKHE CBOMCTBA BOBI.

Jlabopamopnuiii onetm Ne21.Okpacka HHAMKATOPOB B HEUTPAIBHOM cpefe

Jlabopamopuuiii onvtm Ne22.CpaBHeHHe Tpo0 BOBI: BOJOIPOBOIHOM, U3 TOPOICKOTO OTKPBITOIO BOJIOEMA.
Bona — pactBopureins. PacTBopsl.

Jlabopamopuuiii onvim Ne 23. «/3y4eHue 3aBUCHIMOCTH PACTBOPUMOCTH BELIECTBA OT TEMIIEPATYPHI»
HacpliieHHbIe 1 HEHACHIIIIEHHBIE PACTBOPHI.

Jlabopamopnuiii onvim Ne 24. «Haonrooenue 3a pocmom KpUcmaiios)

Jlabdopamopnuwiit onvim Ne 25. «Ilepecviuennslit pacmeopy

Ilpakmuueckasn paboma Ne 3 «Onpedenenue KOHYEHMPAUUU 8EULECIE KOOPUMEMPUUECKUM MEMOOOM MO KATUOPOBOUHOMY 2PAPUKY»
Kpucramnoruaparsr.

Jlabopamopnutii onvim Ne 26.«Onpedenenue memnepamypol pazioxceHus KpUcmaiioZuopamay

Iloaroroeka x I'A, BIIP

Tecmoguvtit Konmpons: «IIpakTHKyM 1O U3YYEHHUIO CBOWCTB BOJbI M PACTBOPOBY.

Paznea 4. OcHoBbI pacyeTHOM XuMuu (4 4)

Monps — eauHUIIA KOJTMYECTBA BemecTBa. MomsipHas Macca. BIYuCIIeHNsI 0 XUMHUYECKUM YPaBHEHHSIM.

3akoH ABoraapo. MomsipHbIif 00beM ra3oB. OTHOCHUTEIbHAS IJIOTHOCTH Ta30B.

O06paboTKa IKCIIEPUMEHTAIIBHBIX TAHHBIX C UCTIOJIh30BaHueM MU poBoi 1adopaTopun «Touka poctay.UreHue rpadukoB, quarpaMm

Pa3znes 5. [IpakTHKYM 10 H3YYEHHUIO CBOICTB BelIeCTB OCHOBHBIX KJIACCOB HEOPraHHUYeCKUX coequHeHu (12 v)

Oxcuppl: knaccuduKaius, HOMEHKIIaTypa, CBOWCTBA, OJIyYeHHUE, TPUMEHEHHUE.

Jlabopamopustit oneim Ne27. HaGmoneHue pacTBOPUMOCTH OKCHJIOB ATFOMUHMSI, HATPUS, KaJIbIIUI U MEJIU B BOJIE.

Jlabopamopuuiit onvim Ne28.0Onpenenenne KUCIOTHOCTU-OCHOBHOCTH Cpeibl TIOJYYEHHBIX PACTBOPOB C MOMOIIBIO0 HHIUKATOPA.
Jlabopamopustit oneim Noe29. TlonydeHue yrieKucioro ra3a i B3auMOJICHCTBUE €r0 C M3BECTKOBOM BOJIOM.

I'unpoxcunpl. OcHOBaHUS: KiaccuuKalysi, HOMEHKIATypa, OJydeHHeE.

Jlabopamopnuiii oneim Ne30.B3aumozeiicTBre OKCUAOB Kanblus U ocdopa ¢ BOJOH, OnpeieiieHre XapakTepa 00pa30BaBIIErocs rMIPOKCHa C
MOMOIIBIO0 UHAUKATOPA.

Jlabopamopnuiit onvim Ne 31.«Onpenenennie pH pa3nuyHbIx cpema»

Ilpakmuueckaa pavoma Ne 4 «Onpenenenve pH pacTBOpOB KUCIOT U 1IEIOYEH)

XUMUYECKHE CBOMCTBA OCHOBaHUH. Peakius Heiitpanuzanuu. Okpacka HHANKATOPOB B LICJIOYHOMN M HEUTpalibHOM cpenax. [IpumeHeHre oCHOBaHUI.
Jlabopamopuwtit onbim Ne 32.«Peakuys HEHTpaIU3aIium.

Hemoncmpayuonnsiit 3kcnepumenm Ne 12.«OcnoBanust. TemnoBoit 3¢hhexT peakiiuu ruipokcuia HaTpusl C YIIIEKUCIBIM Ta30M»
Jlabopamopnuuii onerm Ne33.B3anmMopaelicTBIE pacTBOPOB KUCIOT CO IIEI0YAMHU.

Jlabopamopuuuii onetm Ne34.1loyyeHre HEpaCTBOPUMBIX OCHOBaHMI M UCCIIEOBaHUE UX CBOMCTB (Ha mpuMepe ruapokcuia meau (11)).
AmboTepHbIE OKCUIIBI U THUIPOKCH/IBI.
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Jlabopamopnuwiit onvim Ne35.1lonmyyeHne aMmpOTEpHBIX OCHOBAHMIA U UCCIIEOBAHKIE UX CBOMCTB (Ha mpumMepe ruapokcuaa nuaka (I1)).
Kucnotel. Cocra. Knaccudukanus. Homenknarypa. [Tonydenue Kucior.

XUMHUYECKUE CBOMCTBA KUCIOT

Jlabopamopuuiii onvim Ne36.B3anmoaelicTBE METAJUIOB (MarHus, IIMHKA, JKeJIe3a, ME/IN) C PaCTBOPAMH KHUCJIOT.

Jladopamopnusiit onvim Ne37.BzaumoneiictBue okcuaa meau (1) u okcuaa uHKa ¢ pacTBOPOM CEPHOM KHCIIOTEHI.

Jlabopamopnuwiit onvim Ne38. B3auMoeiicTBHE pacTBOPOB KHCIIOT C HEPACTBOPUMBIMH OCHOBAHHSIMH.

Comu. Knaccudukarus. Homenknatypa. CriocoObl OTy4ICHHSI COTICH

Ilpakmuueckasa paooma Ne 5. «IlonydeHre MEIHOTO KyImopocay

CaoiicTBa cojeil. ['eHeTnueckas cBs3b MEX/y OCHOBHBIMH KJIaCCaMU HEOPraHUYECKUX COEAMHEHUN

IIpakTnueckas padora Ne6.Perienne skcriepuMeHTaIbHBIX 3aa4 10 TeMe «[IpakTHKyM 10 M3y4eHHIO CBOMCTB BELIECTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COEIMHEHUI»

Iloaroroeka x I'MA, BIIP

Tecmoeguvtit Konmponw: «IIpakTUKyM 1O U3yYEHHUIO CBOMCTB BEILIECTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEAMHEHUI».

Pa3nen 5. OCHOBBI ONBITHO-)KCIIEPUMEHTAJIBLHOI U MPOEKTHOM JesiTe/ibHOCTH (164)

Texnunka 6€30MaCHOCTH MPU BBHITTOJTHEHUH CAMOCTOSATEIBHBIX OMBITOB M SKCIIEPUMEHTOB B IOMAITHUX YCIOBHUSAX U C UCIIOJIB30BAHUEM 00OPYI0BAHMS
XUMUYECKOH 1abopaTopu.

IIpakTnueckas padora Ne7. O6paiieHue co cTekaoM (crudaHue CTeKJIIHHON TpyOKH, U3rOTOBJICHHE: MUIETKU; KallWJUIIPOB; MPOCTEHUIITNX Y3II0B;
MpoCTENIINX TPHUOOPOB)

XHWMHUYECKUH aHAIN3: KAY€CTBEHHBIM U KOJTUYECTBEHHBII

TeopeTnueckue 0CHOBBI OMBITHO-3KCIIEPUMEHTAIBLHON U MPOEKTHOM €SI TEIbHOCTH.

Br160op Temsl poekra. [lnanupoBanue AesITEIHHOCTH.

[Toaroroska nmpoekra. Coop nHGOpMaUK 1Mo AAHHOU TeMe. MoaenupoBaHue TPOSKTHON e TEILHOCTH.

BrinonHenue yueOHBIX IPOEKTOB, OMBITHO-IKCIIEPUMEHTAIBHBIX Pa0oT.

IpakTHyeckne padorbl Ne§-12 o TeMaM MPOCKTOB yJAIIHXCS

[ToaroroBka yueOHBIX MPOEKTOB K 3allIUTE

IIpome:kyTouHas aTTecTanMsl. 3a1MTA NIPOEKTOB

[ToaroToBka k 'MA, BIIP: penienre npakTuko OpUEHTUPOBAHHBIX 3aaHUM

[ToarotoBka k 'MMA, BIIP: penienue npakTuko OpUEHTUPOBAHHBIX 3aaHUM

O60061eHue, cucTeMaTu3anys 1 KOppeKIus 3HaHui ydamuxcs 3a kype « XUMUSA», 8 kiacc.

TecTOBbBIII KOHTPOJIb.

Temamuka onvimHo-IKCREPUMEHMATILHBIX U RPOEKMHBIX PAOOM C UCROIb308aHUEM 000pyOosanusa yenmpa « Touka pocmay:
1. DkcnepTu3a NPOIYyKTOB MUTAHUS 10 YITAaKOBKE.

2. OnpeneneHue KauecTBa BOAOIPOBOJHON BOJIBI.

3. OmnpeneneHue CBONCTB BOJONPOBOIHON U JUCTUIUINPOBAHHOMN BOJIBI.

4. KucinoTHOCTh aTMOC(HEPHBIX 0CaIKOB.
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5. Ilony4yeHune KpucTauIoruapara MeIHOIO Kyropoca.

6.Habnronenue 3a pocToM KpUCTaJLIOB.

7. Ilomy4yeHue nepecsIeHHbIX paCTBOPOB.

8. Omnpenenennie TeMnepaTypbl pa3ioKeHHs] KPUCTAIUIOTHIpaTa.

9. OnpeneneHne KUCIOTHOCTH MOYBBHI.

10. M3yueHue 1mea04yHOCTH PA3IMYHBIX COPTOB MbLJIA U MOIOIIUX CPEJICTB.

11. MnaukatopHbie CBOMCTBA PA3IMYHBIX PACTEHHI U LIBETOB (C ompeaeneHueM pH pacTBopoB).

12. Onpenenenne kayecTBa XJjeOOMEeKapHO MyKH U xJie0a.

13. Onpenenenne KkayecTBa KUCIOMOJIOUHBIX POAYKTOB.

14. OmnpepneneHue 3aBUCUMOCTH U3MEHEHUS pH 11€IbHOrO U NaCTEpU30BaHHOTO MOJIOKA OT CPOKOB XPaHEHHS.

15. Ouuctka BoAbI NEPErOHKOM.

16. OumcTka BOJBI OT 3arps3HEHUI.

17. TlpurotoBieHne MOYBCHHON BBITSHKKH U omipeaenieHre ee pH.

18. OmpeneneHue cTENeHN 3aCOJICHHOCTH TTOYBHI.

19. KomnmyecTBeHHOE OIpe/IeNIeHIE 3arPSI3HEHHOCTH BEIIECTBA.

20. Omnpenenenune maccel okcuaa mean (1), ooHapyxkenue okcuaa yrirepona (IV) u BOJIbI, MoTydaeMbIX IPH Pa3lIoKeHUH OCHOBHOTO KapOoHaTa MeaH
(manaxura).

21. Tlonmydyenwue, coOupaHue ¥ UACHTH(PHUKAIUS Ta30B (BOJIOPOIa, KHCIOPO/Ia, YIIIEKACIOTo ra3a, aMMHaKa), MOHTaK COOTBETCTBYIOIIUX MMPHUOOPOB.

IIpumeyanue: XeNTHIM MapKepOM BBIACICHO cojiepkaHue [IpumepHOl mporpaMmsel, MNpeaioKeHHOW BMETOIMUEeCKuX peKOMEHAAIMA MUHUCTEPCTBA
npocsernieHust Poccuiickoit @enepanuu no «Peanuzarum 00pa3oBaTeNbHBIX MTPOrPaMM €CTECTBEHHOHAYYHOM M TEXHOJOTHYECKOW HAIPABICHHOCTEN I10
XHUMUH C UCTIOJIh30BaHWEM 000pynoBanus 1ieHTpa « Touka pocTa»(yTBEepKICHBI pacniopsbkeHneM MunucTepeTBa npocsenienus Poccuiickoit deneparum
ot 12 stuBaps 2021 r.Ne P-6).
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COIEPKAHUE ITPOI'PAMMDbBI
BHeypo4Hoii aeaTeabHocTH «XUMMUSD» nis 9 knacca (70 yacos, o niianHmpoBaHuio — 68 1)

¢ HCIOJIbL30BaHHMEM 000pyAOBaHuA UM POBOH J1adopaTopun
«Touka pocra»

Beenenne B kypc «Xumusi-9» (2 4)
Bsoouwiii uncmpykmaoic no Th. Xumus — HayKa dKCIIepUMEHTaIbHAs.
Hemoncmpayuonnstii sxcnepumenm Ne 1.03naxkomnenue ¢ 1adopamopHsim 000pyoosanuem; npuémuvl 6€30nacHoll padomel ¢ HUM.

BXO[[HOG TECTUPOBAHHUC 10 TCOPETUUCCKUM U NPAKTUYCCKUM 3HAHUAM 3a 8 Kiacc

Pa3znen 1. MHoroo6pa3ue XuMMYeCKUX Peakiuili B IKcNepuMeHTaabHOi xumuu (154)

Tema 1. Knaccugukayus xumuueckux peaxyuit (6 u)

Knaccudpukanuss XMMHUYECKUX peaklui, peakiuy COEIMHEHUs, pa3jioKeHMs, 3aMelleHus, oOMeHa. OKHCIUTENbHO - BOCCTAHOBUTENIbHBIE PEAKIIMH.
OxucanTenb, BOCCTAaHOBUTENb, MPOILIECCH OKUCIEHUS, BoccTaHOBJIEeHHs. COCTaBlieHHE YpaBHEHHMHM OKHCIMTENBHO - BOCCTAHOBUTENBHBIX PEAKIHH C
MOMOIIBIO0 METO/Ia SJIEKTPOHHOTO OaaHca.

TemoBbie 3¢ (HeKThl XUMUYECKUX peakuil. DK30TepMUUYECKUE U SHIOTEPMUUECKHE PEaKIUU.

Tepmoxumuueckne ypaBHeHUsA. CKOPOCTh XMMHUYECKMX peakuuid. DakTopsl, BIHSIONIME HAa CKOPOCTh XMMHMYECKMX peakuui. [lepBoHaudanbHbIE
MIPEJICTaBJICHUS O KaTaJlu3e.

Jemoncmpayuu./lemoncmpayust onvimos, bIACHAUWUX 3A8UCUMOCTI CKOPOCTIU XUMUYECKUX PEeaKyull Om pasiutiHblX oakmopos.

Tabnuywr «Obpamumvle peakyuuy, «Xumudeckoe pagnogecuey, « CKOpocmv XUMUYECKOU PeaKyuuy.

Pacuemmnvie 3a0auu. Pacuemsi no mepmoxumuyueckum ypasHeHusim.

Ilpakmuueckas paooma Nel. H3zyuenue eauanus ycio6uil nP08eOCHUs XUMUYECKOU PeaKyuu Ha e€ CKOPOCHb.

O6paTtumsie peakiuu. [IoHsATHE O XUMUYECKOM PaBHOBECHH.

Tema 2. Inekmponumuueckan ouccouuayus (9 u)

XHUMHYECKUE PEAKIIUHU, UAYIITUE B BOJHBIX PACTBOPaAX. DJIEKTPOJIUTHI U HEANIEKTpoauThl. Monbl. KatnoHsl 1 aHHOHBL. ['HapaTHas TeOpHUsi pacTBOPOB.
DIEeKTPOTUTHYECKAsT AUCCOLMAIIMS KUCIOT, OCHOBaHUM, coieid. Crabble U CHUIIbHBIC AMEKTPOJUTHL. CTeNneHb Aucconanuy. Peakiium HoHHOTO 0OMeHa.
VYcnoBus NpoTeKaHus peakiuii oOMeHa 10 KOHIa. XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX COCIMHEHUM B CBETE MPEJICTaBICHUN 00
ANEKTPOJUTUYECKON JUCCOMAIIMN ¥ OKHCIIUTEILHO — BOCCTAHOBHTEIIBHBIX PEAKIIHSIX.

[TonsaTHE O THIPOIU3E COTICH.

Pacuémui no ypasnenusim xum. peaxyuii, eciu 00HO U3 ewecms 0aHo 8 uzovblmke.

Lemoncmpayuu. Ucnvimanue pacmeopos geujecma Ha 371eKmpudecKyro nposoouMocmo. /leudiceHue UoHO08 8 31eKmpuieckom noJe.

Jlabopamopuwie onvimsl. Peakyuu obmena medncoy pacmeopamu 31eKmpoaumos.

Ilpakmuueckaa paooma Ne2. Pewenue ykcnepumenmanvuvlx 3a0ay no meme «Ceolicmea Kuciom, 0CHOBAHUIL U COJ1ell KAK IJ1IeKMPOIUNLO8).
TecToBBII KOHTPOJIB.
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Paznen 2. [IpakTHKYM 10 M3Yy4YEHHIO CBOMCTB MPOCTHIX BEIIECTB: HEMETAJIOB M METAJLJIOB, UX cOeuHeHuii (394)

Tema 3. I'anozenwt (5 u)

Hemerannsl. ['anorensl. [losoxeHre B NEPUOIUYECKON CUCTEME XUMUYECKUX 3JIEMEHTOB, CTPOCHHUE NX aTOMOB. Haxox1eHue B npupoe.

®usnueckue U XUMHUYECKUE CBOMCTBA rajaoreHoB. IlosydeHue u npuMeHeHue rajoreHoB. Xuop. Pu3nyeckue U XUMUYECKHE CBOMCTBA XJIOPA.
[Ipumenenue xsopa. Xiaoposoaopon. dusnueckue cpoiictBa. [lonydyenue. ConsiHas kucnorta u ee coiu. KauecTBeHHas peakiysi Ha XJIOPHUJ — HUOHBI.
Pacnio3naBanue xjiopuaoB, OpOMHI0B, HOIUJIOB.

Hemoncmpayuu. @usuueckue ceoticmea 2anozenos. llonyuenue xa1opoeooopoda u pacmeopenue e2o 8 800e.

Jlabopamopuvie onvimwi. Pacnoznaganue consiHol KUCiI0ml, X10puoos, Opomudos, uooudos u tooa.

Ilpakmuueckasa paooma Ne 3. Ilonyuenue conanoii Kuciomeol u uzyueHue €€ ceolicma.

Tema 4. Kucnopoo u cepa (8 u)

Kucnopon u cepa. [lonoxxeHne B NMepHOJUUECKON CUCTEME XMMHUYECKHX 3JIEMEHTOB, CTpOoeHHE MX atroMoB. Cepa. AmnoTponus cepbl. Pu3nyeckue u
xuMudeckne cporictBa. Haxoxaenue B nmpupose. [lpumenenne cepol. CepoBonopos. CepoBoopoiHasi KUCIOTa U ee conu. KadecTBeHHas! peakuus Ha
cynbbua- nousl. Oxcun cepsl (1V).

Cepnast kucinora. XUMHUYECKHE CBOWCTBAa pa30aBICHHONM M KOHIIEHTPUPOBAHHOM cepHOll kuciaoThl. KauecTBeHHas peakuus Ha cyiab(paT- HOHBL
XUMHUYECKUE PEAKITHH, JICKAIIUE B OCHOBE MOTyYSHHS CEPHON KHCJIOTHI B TIPOMBIIUIEHHOCTH. [IpriMeHeHne CepHON KUCITOTHI.

Jlemoncmpayuu. Annomponus KUCI0poOa u cepuvl. SHAKOMCMBO € 00PA3YAMU NPUPOOHBIX CYIbHUO08, CYIbDaAMO8.

Jlabopamopnwie onvimoi. Pacnozunasanue cyivguo-, cyivpum- u cyivgam-uoHos 8 pacmseope

IIpakxmuueckasa paboma. Pewenue sxcnepumenmanvhvix 3a0ay no meme « Kuciopoo u cepay.

Tema 5. Azom u ¢ghocghop (9 u)

Azot u docdop. IlonoxkeHne B MepUOIUUECKON CUCTEME XUMHUYECKUX JIEMEHTOB, CTPOCHHUE WX aTOMOB. A30T, pU3nUecKne U XMMUYECKHUE CBONCTBA,
noJjiyueHue u npumenenne. Kpyrosopot azorta B npupoje. AMMuak. @U3NYeCKe U XUMUYECKUE CBOMCTBA, NOJIyYeHue, npuMeHenrne. Cojm aMM OHMSL.
A3OTHas KHCIIOTa U ee cBoMcTBAa. OKUCIUTEIBHBIE CBOMCTBA a30THOM KUCIOTHI. [loydeHre a30THOW KHCJIOTHI B JIAOOPATOPHH. XUMUUYECKUE PEAKIUH,
JeXalue B OCHOBE MOJYYeHUS a30THOM KUCIOTHI B poMbiiieHHOCTH. [Ipumenenne. Conu. A30THbIE YIOOpEeHHUS.

®docdop. Amtorporust. Puznveckue u xumuieckue cpoiictBa. Okcun pocdopa (V). DochopHas KUCIOTA, €€ COJIU U yI0OpEHHS.

Lemoncmpayuu. I[lonyuenue ammuara u e2o pacmeopenue 6 goode. O3HaKomieHue ¢ 00pasyamu npUpOOHbIX HUMpamos, ghocghpamos.

Jlabopamopusie onvimoi. Bzaumooeticmsue coneti ammonusi co wearoyamu. O3HaKomieHue ¢ A30MmHuIMU U hocghopHbiMU YOOOpEeHUAMU.

Ilpakmuueckaa paooma NeS. Ilonyuenue ammuaxka u uzyuenue e2o c60ucme.

Pewenue 3a0au na onpedenenue maccogoti (006EMHOLL) 00U 8bIX00A NPOOYKIMA PeaKyuul Om meopemuyeck 803MONCHOZO.

Tema 6. Yenepoo u kpemnuii (8 u, no naanuposanuio — 7 1))

VYraepon u kpemuuil. [losokeHue B NepuoJMUECKON CUCTEME, CTPOEHHE aTOMOB. YTiepol. AjutoTponus. PU3nUecKue 1 XMMUYECKUe CBOICTBA yriiepoJa.
AncopOuust. YrapHslil ra3. Yriekucislii ra3. YroyipHas KMCI0Ta U ee cosd. KauecTBeHHas peakius Ha kapOoHaT — HOHbI. KpyroBopoT B mpupo/e.
Kpemunit. Oxcup kpemuus (1V). KpemHueBas Kuciora u ee COJH.

Crexio. [lemeHT.
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Hemoncmpayuu. Kpucmannuueckue peuiemku aimasza u epagpuma. 3HakomMcmeo ¢ oopazyamu npupooHuIX KapooHamos u cunukamos. O3HakomieHue ¢
pasauuHbiMu suoamu monaugd. O3HakomaeHue ¢ 8U0amu cmekua.

Jlabopamopnvie onvimbsi. O3HaKoOMAeHUE CO CEOUCMBAMU U B3AUMONPEBPAYEHUAMU KApOOHaAmo8 u eudpoxkapbonamos. Kauecmeennvie peaxkyuu Ha
KapbOoHam- u CUNUKAM-UOHDL.

Ilpakmuueckaa paooma Neb. Ilonyuenue oxkcuoa yznepooa (IV) u uzyuenue ezo ceoiicme. Pacnoznaganue kapoonamoe.

Pewenue 3a0au na sviuucnenue maccol unu 00véma NPoOyKma peakyuu no U38eCmHol Macce Uil 00bEMy UCXOOHO20 8euecmed, CO0epHCae20 NPUMeCH.
Konumponsnan paboma Ne2 no meme «Hememannwiy.

Tema 7. Oougue ceoiicmea memannoe (14 u, no nnanupoeanuro — 13u)

Mertamnel. [lonoxkeHue B NEPUOAMYECKONW CHUCTEME, CTPOEHHE aToMOB. Meramuyeckas cBs3b. DU3MYECKUE CBOWCTBA. Psa  akTMBHOCTH
MeTaJlJI0B.CBOMCTBA MeTaiioB. O0mmue crnocoOs! nosydeHusi. CruiaBbl METaIOB.

[[{erounbie MeTaiubl. [lookeHne B NEPUOANYECKON CUCTEME, CTPOCHUE aTOMOB. PHU3NUYECKUE W XUMUYECKHE cBoWcTBa. [Ipumenenue. Haxoxaenue B
MIPUPOJIE.

[llenouno3zemenbHbie MeTauIbl. [loNoKeHNEe B MEPUOTUYECKON CHCTEME, CTpoeHHe aroMoB. Du3ndeckue u XUMHUYEeCKue cBoiicTBa. [IpumMenenue.
Haxosxnenue B mpupoae. Marauii 1 KainbIiui , ©X BaKHEUITHE coennHeHns. JKeCTKOCTh BOJIBI M CIIOCOOBI €€ yCTPaHEHHS.

Amomunnil. [Toyio)keHne B MepUOINYECKON CUCTEME, CTPOEHUE aTOMOB. @u3nueckue W xumuudeckue cBorcta. [Ipumenenne. Haxoxaenue B mpupo/e.
AMdOTEpHOCTH OKCHIA ¥ TUIPOKCHIA ATTFOMUHUS.

Keneso. [lonoxenne B MepHOIAYECKON CUCTEME, CTPOCHHE aTOMOB. DU3NUYECKE W XUMHUYECKHE CBOMCTBA. [IpuMenenue. HaxoxaeHue B mpupoe.
Baxneiimme coequHeHus xKene3a: OKCUIbI, TUAPOKCU LI B cou skenesa (1) u xxenesa (111). KauecTBennas peakius Ha HOHBI.

Lemoncmpayuu. 3nakomcmeo ¢ obpasyamu 8adCHEUWUX conell Hampus, Kaaus, NPUpPoOHbIX COeOUHEeHUll KATbYus, pyoamu xcenedd, cOeOUHeHUIMU
anomMunus. Bzaumooeticmaue ujenoyHvlx, weiouHo3eMeNbHbIX Memaiios U anoMuHus ¢ 600otl. Cocueanue xcene3a 8 KUCIopooe U Xaope.
Jlabopamopusie onvimol. [lonyuenue cudpoxcuoa anomMunus u 83aumooelicmeaue e2o ¢ kucromamu u werovamu. Ionyuenue euopoxcuoos sxcenesa(ll) u
(111) u 83aumoodeticmsue ux ¢ KUCIOMAMU U WETOYAMU.

Ilpakmuueckas paooma Ne7. Pewenue skcnepumenmaibHolx 3a0ay no meme «Memannvt u ux coeOuHeHusn».

TecTOBBII KOHTPOJIb.

Pa3znen 3. OCHOBBI ONBITHO-IKCIIEPUMEHTAJILHON M MPOEKTHOI JAesiTebHOCTH (124)

Texnuka 6€30MaCHOCTH MPU BBIMOIHEHUN CAMOCTOSITENILHBIX OIBITOB U AKCIIEPUMEHTOB B IOMAIIIHUX YCIOBUSX U C UCIOJIB30BaHUEM 000PYI0BAHU S
XUMHUYECKOH 1abopaTopu.

IIpakTnyeckas padora Ne8. Ob6paiienue co cTekIoM (crudaHue CTeKIIHHOM TPYOKH, U3TOTOBJICHHE: MTUTIETKU; KallUJUIAPOB; MPOCTEHIINX Y3JI0B;
MPOCTEHIIMX TPUOOPOR)

XUMHYECKUH aHaIN3: KAYeCTBEHHBIN 1 KOJIHYECTBEHHBIH

Teopernueckrie OCHOBBI ONBITHO-3KCIEPUMEHTATBHON U MPOEKTHOM E€ATEIbHOCTH.

Br16op Tembl poekTa. [InanupoBanue AeaTeIbHOCTH.

[ToaroroBka npoekra. Coop uHbopMaIuu no JaHHOH Teme. MoieTupoBaHUE MPOSKTHON JAESITENFHOCTH.

BrimonHeHue y4eOHBIX TPOEKTOB, OMBITHO-IKCIIEPUMEHTAIBHBIX Pa0oT.
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IIpakTuyeckue padorbl Ne§-12 no TemaM IPOEKTOB YJaIIMXCS

[TonroToBka yueOHBIX IPOECKTOB K 3aIIUTE

IIpomexyTounas arrecTanus. 3alIUTa IPOEKTOB

[ToaroroBka k 'MA, BIIP: penienne npakTuko OpueHTUPOBAHHBIX 3a/1aHUIN

[ToaroroBka k 'MA, BIIP: pemienne npakTuko OpueHTUPOBAHHBIX 3aaHUN

O06006mienne, cucTeMaTu3anus ¥ KOPPEKIHs 3HAHUH yJaluxcst 3a Kype «DKCIIepUMEHTAIbHAS XUMUsS», 8 Ki1acc.
TecTOBBIII KOHTPOJIb.
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3. KAJIEHJAAPHO-TEMATHYECKOE IIVIAHUPOBAHHUE

BHEYpo4HOI1 aesATeabHocTH « XUMMUS» - 8 kirace (70 yacos)
€ YKa3aHUEM HMCI0JIb30BaHUsA 000pyAoBaHus HU(POBOI 1a0opaTopuu

«Touka pocta»

Ne Tema 3anATUS IlnanupyemMble pe3yJIbTATHI Koua-Bo Jata Hupopman) Ucnonv3oBanme
n/n TMpeavernsie YV ] JInanoctubie YY1 MeTanpeaMeTHbIe vacos MOHHAast o6opynosanus
YV nonaep:xkka «Touka poctay»
yueOHuKPy
o3umuc
I'E.,
Denvoman
Q..
Xumust:
8 KII.
Pa3znen 1. OcHOBBIDKCIIEPUMEHTAIBHOM XUMHUHU(22 1)

1. | Beoonwiii uncmpykmasyic no Th Hatp TIOHATHE o | 1.MoruBanus Hayuennss K. YVY/I. 1 81 TexHuka
XUMHS — HAYKa SKCIIEPUMEHTAJIbHASL. IpeaMeTe XAMUU. | IPEAMETY XUMHUS 1.Pa3pemenue 0e30MacHOCTH B
TP Cdopmuporathb 2.Pa3BuBaTh YyBCTBO KOH(DIHKTA KaOMHETEe XUMHUU
Jemoncmpayuonnslii IKcnepumenm NepBOHAYAJIbHbBIC TOPAOCTH 3a POCCUIMCKYI0 2. YTIpaBlieHue nenrpa «Touka
No 1, NpEeACTaBICHUS: XUMHYECKYIO HAyKy MOBEZICHUEM TTapTHEpa Pocray.
O3nakomnenue ¢  JaabopamopHwvim | a) O BEIECTBe, a Takke o | 3.HpaBcTBeHHO- ILYVY]. 3HAKOMCTBO C
obopyoosanuem; npuémsl 0e30nACHON | IPOCTBIX M CIOXKHBIX | ATHYECKOE OIICHUBAaHHE 1.®opmupoBaHue 000py/I0BaHUEM.
pabomal ¢ HUM. BEIIIECTBAX; MO03HABATEILHON I1eNTH

0) HayaThb (POPMHUPOBATH e  CuMBOIBI
YMEHHE XapaKTepU30BaTh XUMHYECKUX
BEIIIECTBA, HCTIONB3Ys 3JIEMEHTOB
JUIS1 9TOTO UX (pU3UUECKHe o  XuMHYECKHe
CBOMCTBA. hopmysIbl
TepMmunbl
AHanus u
CHHTE3
P.YVY/.
1.Ilenenonaranue u
TUTAHUPOBAHKE.

2. | IIpakmuueckas paboma No 1 ‘YMeHue moiab30BaThCa JaTunk
«Ilpasuna mexuuxu 6ezonachocmu HarpeBaTeIHHBIMHU TeMIIepaTyphl
npu pabome c 1ad60pamopHvim pubopaMu (TepMonap-
ooopyoosanuem. U3yuenue cmpoenusn o
niamenu» Hb1i),

CIIUPTOBKA
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Mertonbl 03HAHUS B XUMUH. DKCIIEPH- Hcnons3oBanue s 1.MoruBanus HaydeHus K. YV, 82 JaTtuuk
MEHTaJIbHBIE OCHOBBI XUMHH TIO3HAHMS OKPY)KAIOIIETO | HPEeIMeTy XUMHUS 1.Pa3pemrenne TEMIIEPaTypHhI
JlabGopaTopHblii onbiT Nel. MHpPa PA3IUYHBIX 2.Pa3BuBaTh 4yBCTBO KOH(JINKTa (TepMonapHsIii),
PaccMoTpeHue BelecTs ¢ MeTo0B (HabitoieHne, TOPIIOCTH 32 POCCUICKYI0 2. YTpaBiieHHe CTIHPTOBKA
PA3IHYHBIME PU3HYECKUMHU H3MEpEeHNe, OIbIT, XMMHYECKYIO HAyKy TIOBEJICHUEM TTapTHEpa
CBOIiCTBAMMI SKCIIEPUMEHT, 3.HpaBcTBEeHHO- ILYVY].
(Me)]b, JKejie30, LHMHK, cepa, Bojaa, MOACINPOBAHUEC U J_'[p) 3THYCCKOEC OLICHUBAHUEC l.CDOpMI/IPOBaHI/Ie
XJIOPH/I HATPHUS CdopmupoBathb MO3HABATENIBHOM 11eNTH
TP TIepBOHaYaIbHbIE e Anamm3mu
Jlabopamopnutii onvim Ne 2 «/lo kakoir | TPCACTABICHIA: O CHHTE3
memnepamypsr moxcno nazpemy geuge- | METONAX HaOMONCHHC 1 P.YYA
cmeo?» SKCIIEPUMEHT 1.Ilenenonaranue u
TUIAHUPOBAHUE.
Merto/p!l TO3HAHHS B XUMHU. JlaTuuk
DKcnepUMeHTATbHbIE OCHOBBI XUMHHU TEMITIEPATYPBI
P . IJIATUHOBBIM,
JlaﬁopaToprlfl onbIT Ne3. TepMOMeTp,
H3yueHne cBOIiCTB BelECTB:
3JIEKTPUYECKast
HarpeBaHHe BOJbl, HATpeBaHUe
oxcuaa kpemuus (1V). TmTka
Jlabopamopuwtit onvim N 4.
«H3mepenue memnepamypol KUuneHus
800bL C HOMOUBIO OAMYUUKA
memnepamypul u mepmomempa)
Mertoabl O3HAHUS B XUMUH. JaTunk
OKcIlepuMeHTaIbHbIE OCHOBBI XUMUHU TeMIIepaTyphI
TP (TepMomnapHbIii)
Jlabopamopnutit onvtm Ne 5.
«Onpeoenenue memnepamyput
Naenenua u KpUCmaaiu3auyuu
Memannay
[lepBoHayanbHBIE XUMUYECKUE MMOHATHA. | [I03HaKOMHTB y4-cd ¢ 1.®opmupoBaHme K.YV/. 83 PeaktuBel u
YucThie BEIIECTBA U CMECH 1a60paTOPHBIM HWHTEpeca K HOBOMY 1. [InarpoBaHme XAMHAYECKOE
000pyIOBaHUEM, TIPEeIMETY. MIPAKTHICCKON obopynoBaHue

Jlabopamopustii onvim No 6.
Hccneoosanue dusuueckux u
XUMUYECKUX  CGOUICME  NPUPOOHBIX
seuecme (U36eCMHAKOB).

TpreMaMH OOpaIeHHs ¢
HHM.

Paccmotpets npaBuiia
TEXHMKH 0€30IIaCHOCTH B
KaOHMHETE XUMHHU

paboTHI O TIPeaMETY
2.YupaBieHue
MIOBECHUEM
mapTHepa.
.YV
1.®opmupoBanue
MO3HABATEJILHON LIEIIN
e  TepMuHbI
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e Anammsu

CHHTE3
P.YV/.
1.1lenenonaranue u
TUTAHUPOBAHKE.
Uuctele BemecTBa U cMecH. CriocoObt HUcnonb3oBanue s dopmupoBaHue K.YVI. 84 PeaktuBbl 1
paszeneHus CMecei: IecTBreE TTO3HAHUS OKPYXKAIOIIEr0 | MHTEpeca K HOBOMY ®dopmupoBaHUEe XUMHYIECKOE
MarHuToM, OTCTauBaHUE, d)I/IJ'II)TpOBaHI/Ie, MUpa pasinIHbIX npeamMeTy YMEHUA pa60TaTL B O60py}10BaHI/Ie
BBbINIApUBAHUE, KPUCTAIIIU3ALINS, MECTOO0B (Ha6J'IIOI[eHI/Ie, napax, OTBC4aThb Ha
JUCTHILISIIVL. HU3MEPCHUE, OIIBIT, BOIPOCHI YUUTEII,
TP SKCIICPUMEHT, YMEHHE UCIOIb30BATh
Jladopamopnuii onvim Ne 7. MOJICITUPOBAHHUE U JIp.) XUMHYCCKHH A3BIK
Pa3zdenenue cmecu dHcenesnvix ONUNOK U LYY
cepbl ¢ HOMOWbIO MaZHUMA. DopmupoBanue
Jlabopamopuwtii oneim Ne8. ymenus Habimosiats,
Ilpuzomoenenue u pazoenenue cmecu ACIAThb BLIBOJEI IIPH
MPOBEIICHHUH OIBITOB,
Jrcenesa u cepul, pazoesieHue cmecu
yMeHHs1 paboTaTh ¢
Heghmu u 600b1 (pacmumenvHo20 macna HIT O
U 600bl). P.YV/I.
1.Ilenenonaranue u
TUTaHUPOBAHMUE.
Ilpakmuueckan paboma Ne 2. Ucnonw3oBanue dopmupoBaHue K.YY]. 85 PeakTuBbl 1
Oenaodenue HagvlKamu pazoeyieHus MIPAKTHUECKUX U MHTEpeca K HOBOMY dopmupoBaHue XUMHUYECKOE
O0OHOPOOHBIX U HCOOHOPOOHBIX cmecell: | 1abopaToOpPHBIX PadoT, peaMEeTy ymeHust paboratb B obopyoBaHue
omcmaueanue, punvmposanue, HECII0KHBIX napax.
evinapueanue, KpUCMAaaiu3auyusi, SKCIEPUMEHTOB JIf ILYY.
oucmunnayus (nepecoHka). JIOKa3aTeNnbCcTBa ®DopMHpOBaHHE
TP BBIJIBUTAEMBIX yMeHHsl  HaOJIIoaTh,
TPEATOIOKEHHIH; JlenaTh BBIBOABI TIPU
OITHCAaHNE Pe3yIbTaTOB MIPOBEICHHUH OIBITOB.
3TUX paboT P.YVY/.
Ymenue
XapaKTepHU30BaTh
CYIIHOCTh  TIOHSTHH
YUCTBIE BEIIECTBA U
CMecH M  CIOCOOBI
paszenenus cMecei
du3znuecKre U XUMUYECKUE SBIICHUS. Tlo3zHakoMUTBCH € 1.MoTuBamus Hay4eHHS K.YV/. 86 PeaxTuBbl u
TP BaKHEHIIIMMU XHM. TpeaMETy XUMUS 1. Pa3pemenne XUMHUYECKOE
Hemoncmpayuonnstit sxcnepumenm Ne | TOHATUSAMU: 2.Pa3BUBATH YyBCTBO KoH(pIIKTa obopynoBanue, /]
2. «Buvroenenue u noznowenue menia — | puznveckue u TOPIIOCTH 32 POCCHICKYI0  2.YTpaBieHHe aT4YUK TemIepa-
RPU3HAK XUMUYECKOU PeaKyuu XUMHWYECKHE SBJICHUS, XUMHYECKYIO HAyKy TIOBEICHUEM TYpHI
Jabopamopuutit onvtm_Ne9. XUMUYECKas peakLus; 3.HpaBcTBeHHO- napTHepa. [JIaTUHOBBIN
3TUYECKOE OLIEHUBAHHUE ILYVY].
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IIpumepul puzuueckux aenenui:
ceubanue cmeKkAHHOU mpyoKu,
KunaueHue 800bl, njiagneHue
napaguna.

Jlabopamopnwtit onvtm_Nel0
Ilpumepubl xumuueckux aenenHuil:
2openue opegecuHsl, 83aumooericmaue
MPAMOpa ¢ CONAHOU KUCIOMOIL.

YMEHHE OTJINYATh
XUMUYECKHE PEaKLUU OT
(hM3MIECKUX SIBIICHUIA

1.®opmupoBanue
MO3HABATEJILHOM LIETTN
e  XuMuUecKHe
thopmyms
e  TepMmuHBI
P.YV/.
1.1lenenonaranue u
IUTaHUPOBAHHUE.

10.

ATOMBI U MOJIEKYJIbI, MOHBIL. BelecTBa
MOJICKYJSIDHOTO ¥ HEMOJIEKYISAPHOTO
cTpoeHus. Kpucramimyeckue pemeTKku.
TP /lemoncmpayuonnstii onstm No 3.
«Temnepamypa nnaenenus eeujecme ¢
DA3HBIMU MURAMU KPUCMATITUYECKUX
Peuémox

VYMenue
XapaKTepU30BaTh
KPHUCTAJLTHICCKUE
PEIIeTKH.

1.MortuBanus Hay4eHus
NpeaMETy XUMHUSL.
2.Pa3BuBaTh 4yBCTBO
TOPJIOCTH 32
POCCUHCKYIO. XUMUUECKY
10 HAyKy
3.HpascTBeHHO-
STHUYECKOE OLEHUBAHUE.

K.YV]I.
1.Pa3pemenue
KOH(IINKTa
2.Ympapnenue
MOBEICHUEM
napTHepa.

ILYVY].
1.®opmupoBanue
MO3HABaTEIbLHOM
LIEJIH.

CHMBOJIBI
XUMHUYCCKHUX
2JIEMEHTOB.
XuMuueckue
hopmynbt
TepMuHsl.

P.YV].
1.CaMoOCTOsI TETEHO
aJIeKBaTHO OLIEHUBATh
MIPaBUIHHOCTD
BBITNIOJHEHUS
JIEeUCTBUS U BHOCUTH
HEOOXOAUMBIE
KOPPEKTHBHI B
HCIIOJHEHHE KaK 110
XOJly €r0 peah3alliH,
TaK ¥ B KOHIIE
IEUCTBUSL.

87, 88

JaTuuk Temmnepa-
TYpHI IUIATUHO-
BBIH, JaTYUK TEM-
nepaTypbITEpPMO-
TIapHBINA

11.

IIpocteie W CIIOKHBIE  BEIECTBA.
XuMudeckuii  3neMeHT. XUMWYCCKH
3Hak. IIpocThie BemecTBa: METAIBI U
HEMETAJLIBI.

P
Jlabopamopnutii onvim Nell.

YMenue
XapaKTepru30BaTh
BaKHECHUIIIHNE XMMHYCCKHE
TMOHATHS: XUMHYECKUHI
DJIEMEHT,
KITaccu(hUKAIHS BEIIECTB
(Ha TIpOCTHIC U CTIOKHEBIE
BEIIIECTBA).

1.MoTuBamus Hay4eHHS
MIPEIMETY XIUMHUS
2.Pa3BuBaTh 4yBCTBO
TOPJIOCTH 32 POCCUMCKYIO
XUMHIYECKYIO HAyKy
3.HpaBcTBeHHO-
STHYECKOE OI[CHUBAHNE

K.YVYA.
1.AprymeHTHpOBaTh
CBOIO TO3UIIUIO U
KOOPIMHUPOBATH €€ C
MO3UIHUSIMU
MapTHEPOB B
COTPYIHUYECTBE IPU
BEIpAa0OTKE 00IIero
pelleHus B

89,10

PeakTnBEI B
XAMHYECKOE
obopynoBaHue
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3HaKomcmeo ¢ o0o0pasyamu npPoOCmuvIX COBMECTHOH
gewjecme: Memanioe U HeMemansos. JCATENbHOCTH.
Onucanue ceéoiicme. ILYY I,
1.YmMenue
JlagopaTopHblii onbIT Nel?2. OPHCHTHPOBATHCA Ha
H3y4enne 06pa3noB MeTaLI0B U pasHoobpasue
HEMETAJLIOB (Cepbl, JKeJies3a, CrI0CO00B petieHns
AIOMHHUS, TpaduTa, MeH U Ap.). sajat
2.YcraHaBnuBaTh
MPUIHHHO-
CIIC/ICTBEHHBIE CBSI3U.
P.YVY/.
1.I{enenonaranue u
TUIAHUPOBAHHUE.

12. | CnoxHble BelecTBa UX COCTaB U YMenue 1.MoruBamus HayueHus  K.YVY/I. 811, 12 PeaktuBsl u
CBOIiCTBA. XapaKkTepru30BaTh NpeaMETY XUMUS 1. Pa3pemrenne XHMHUYECKOE
TP BaxkHelIye xumuueckue | 2.HpaBcTBeHHO- KOH(IINKTA o0opyoBaHue
Jlabopamopnutii onvtm Ne 13. TIOHATHS: 9THYCCKOC OLICHUBAHHUEC. 2.YnpasneHue IMpubop mns
Bunaxomcmeo ¢ 06pa3ua.uu CIIOHCHBIX XUMHYECKUU DJIEMEHT, MOBEJCHUEM MAapTHEpa OIIBITOB C
eeuiecme, MUHEPAI08 U 20PHBIX nopoo. IPOCTOC U CIIOKHOEC H.YYJ],. SJICKTPUYCCKHUM
Onucanue ceoiicne. BEILIECTBO. 1.®opmupoBaHue TOKOM
Jlemoncmpauuonnuiii sxcnepumenm No | YMEHHE TI03HaBaTEIILHON
4. «Paznoxcenue 600v 3nekmpueckum | X3PaKTepU3OBaTH nesm:

IMOKOMY OCHOBHBIE 3aKOHBI CuMBOIIBI
JIaGopaTopHsIii onbiT Neld. XUMHHU: 3aKOH XUMHYECKUX
MIOCTOSIHCTBA COCTaBa 3JIEMEHTOB;
HcnpiTaHMe TBEPAOCTH BELECTB €
BEIIIECTB. XUMHYECKHE
nomMoumbo koaexkuuu «llkana (hopMyIBL;
TBEPAOCTH. TEPMEHEL
P.YVY/.
1.Ilenenonaranue u
IUTAHUPOBAHKE

13. | ®opmynbl CIIOXHBIX BEIIIECTB. | YMeHHue I.MotuBamus vHaydenus K.YV, 813, 814 | PeaxTuBbI U
KauecTBeHHBII ¥ KONWYECTBEHHBIH | XapaKTepHU30BaTh IPEaMETY XUMHUS 1.Pazpemenne XIMHUYECKOe
COCTaB BEIECTBA. TIOHATHS 00 2.HpaBcTBeHHO- KOH(IIMKTA obopyoBaHue,
TP OTHOCHUTENIHOM aTOMHON | 3THUYECKOE OLIEHUBAHUE. 2.YpapneHue 3JIEKTPOHHBIE
[emoncmpauuonustii Ikcnepumenm Ne | A MOJEKYIIIPHON Maccax. MOBEACHHUEM ITapTHEPA BECBHI

5. «Paznoscenue 0CHOBHO20
kapoonama meou (1) (manaxuma)»

VYMeHue paccuuThIBaTh
OTHOCHUTENFHYIO
MOJIEKYIISIPHYIO Maccy.

ILYVY].
1.®opmMupoBaHme
MO3HABATEJILHON LIEIIN
e  CuMBOIIBI
XHUMHYECKUX
3JIEMEHTOB
e  XUMHWYECKHE
hopmymBI
P.YVY].
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1.1lenenonaranue u

IUIAaHUPOBAHKE
14. | ®opmymsl CIIOKHBIX BEIIECTB. | YMEHUE BBIUUCIIATH: 1.MoruBanus HayueHus K.YV 815, 816
KauecTBeHHBIH M KOJWYECTBEHHBIH | MAaCCOBYIO JIOJTIO MpEeaMETY XUMMUS 1.Pa3zpeienue
COCTaB BEIIECTBA. XUMHUYECKOT0 JIEMEHTa 2.HpaBcTBeHHO- KoH(pIIKTA
Mo (hopMysIe COSTUHEHUS | 3TUIECKOE OIICHUBAHUE 2.YupaneHue
Omnpenenenue MOBEJIEHUEM MapTHEpa
aJICKBAaTHBIX CIIOCOOOB ILYVY].
pemenus yueOHoi 1.®opmupoBanue
3aJ1aud Ha OCHOBE MO3HABATEIBHOM 11eNTH
3aJIaHHBIX aJITOPUTMOB e  CumBoOJBI
XUMHYCCKHUX
3JIEeMEHTOB
e  XuMHUYeCKHe
thopmynbt
e  TepMmuHBI
P.YV/.
1.Ilenenonaranue u
TJIAHUPOBAHKE
15. | ®opmynbl CIOXHBIX BemiecTB. Haspanus | YMeHue ompenensith 1.MotuBamus Hay4eHUs K.YY]. 815, §16, | PeakTuBbI U
CJIOXHBIX BEUIECTB. PEakTUBBI. DTUKETKU. | BAJIGHTHOCTh M 3HAUEHUE | MPEIMETy XUMUS 1.Pa3pemenue 817 XUMHUYECKOE
7P BaJICHTHOCTH HEKOTOPHIX | 2.Pa3BuBaTh 4yBCTBO KOH(JINKTA obopyoBaHue
XUMUYECKHUX DJIEMEHTOB; | TOPJOCTH 3a POCCUMCKYI0  2.YTpaBlieHHe
Ha3bIBaTh OMHAPHBIC XUMUYECKYIO0 HAYKy TOBEJIEHUEM
COCIMHEHHUSL. 3.HpascTBeHHO- nmapTHepa.
3TUYECKOE OLIEHUBAHHUE ILYVY.
‘YmeHnue onpenensTh
aZIeKBaTHBIE CIIOCOOBI
pernieHus yaeOHou
3a/1a4¥ Ha OCHOBE
3a/IaHHBIX
AJITOPUTMOB.
P.YVY/.
1.Ienenonaranue u
IUTAHUPOBAHKE
16. | I'pymmsl XpaHEHHsT PEAaKTHBOB. Y CIOBHSA | YMEHHE COCTABIIATH ‘YMeHue BbICTpanBaTh K.YV/. PeaxTuBbl u
XpaHEHHs ¥ UCIOIH30BAHUS. (hopmymbl OMHAPHBIX COOCTBEHHOE IIETIOCTHOE Y MEHHe XAMHAYECKOE
TP COCTMHEHUH 110 MUPOBO33PEHUE: CaMOCTOSITEIILHO o0opymoBaHne
M3BECTHOM BAJIGHTHOCTH | OCO3HABAaTh MOTPEOHOCTH  OPTaHM3OBHIBATH
3JIEMEHTOB. U TOTOBHOCTBK yaebHoe
€aMo00pa30BaHUIO. B3aMMOJICHICTBHE B
rpyme.
.YV /.
Ymenue
npeoOpa3oBEIBATH
HHPOPMAIIIIO u3
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OOHOro BUaa B

JIpYrou.

P.YV/.

YMeHue  CcocTaBisTh
TUTaH penreHus
pOOJIEMBI.

17. | 3akoH COXpaHEHHUS MacChl BEIICCTR. VyeHHe Pa3BuBath uyBCTBO K.YVI. 819 Beckl anextpon-
TP TOPAOCTH 33 POCCUICKYI0O  YMEHHe HbIE
ﬂemoucmpauuouublﬁ IKCnepumenm No ﬁgiil;;i?:i;)i?;{il XHMHYECKYIO HayKy CaMOCTOSATEJIEHO
6.«3aKon coxpanenus maccol ge- UMUK OpraHu30BBIBATD
wecme) COXPAHEHHUS MACChl yuebuoe

BelleCTE: B3aMMOJICICTBUE B
rpyIe.

MOHUMATh €r0 CYITHOCTb LYY

1 3HAYCHHE
Ymenue
peoOpa3oBhIBATh
nHpopmanuro u3
OJTHOT'O BHA B
ApYTOM.
P.YVY/.
‘YMeHue cocTaBisATh
TUTaH PEIICHUs
POOJIEMBI.

18. | Xumuueckue MpeBpalleHus. | YMeHue YmMmenue chopMHpPOBAThH K.YV]. 820 PeaxTuBBI U
XUMHUYECKUE PEaKIINH. XapaKTepru30BaTh y ydammxcs yuebHo- 1. Ymenue XHUMHUYECKOe
TP OCHOBHBI€ ITOJI0KEHUS [I03HABATEJIbHBII (hopMynrpoBaTh obopyoBaHue
JlaGopaTopHblii onbIT Nelb. aTOMHO-MOJIEKYJISIPHOT O HWHTEPEC K HOBOMY COOCTBEHHOE MHEHUE
IIpu3HaKN NpPOTeKAHHUS] XMUMHYECKHMX | YUCHU:, IOHMMATh €T0 yueOHOMY MaTepHaiy u 1 TIO3HUIIHIO;

peakumii: HarpeBaHue MeTHOM
NPOBOJIOKH; B3aMMOJeliCTBHE PacTBO-
POB €IKOro HaTpa W XJIOPHUAA Meau;
B3aUMoO/lelicTBHEe PACTBOPOB YKCYCHOIi
KHCJIOThI M THAPOKAPOOHATA HATPHUS.

3HA4YCHUC

crocobamM perieHus
HOBOM YaCTHOH 3aJ1a4yu

2.YMeHre yIuThIBaTh
pa3Hble MHEHHS U
HHTEPECHI U
00OCHOBEIBATh
COOCTBEHHYIO
MO3UIIHIO.
I.YVY].

1. Ymenne
UCIIOJIhb30BaTh
3HAKOBO-
CHMBOJTHUYECKHE
CpENCTBA, B TOM
YKCIIE MOJICITH U
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CXEMBI ISl PEIICHUS
3a1a4;

P.YVY/.

1.YMmenue
CaMOCTOSITENILHO
aJIEKBaTHO OL€HUBATh
MPaBUILHOCTh
BBINIOJIHEHUS
JIEACTBUS U BHOCUTH
HEOOXOIUMBIE
KOPPEKTHBHI B
HCIIOJIHEHUE KAK I10
XOJy €r0 pean3allyy,
TaK U B KOHIIE

JEUCTBHS.
19. | Xumuueckue ypaBHEHHUS. YMEHHUE COCTaBIIATh 1. YMmenue K.YVYI. 820
BeimosHeHre TpEHUPOBOYHBIX YpaBHEHHS XUM. OPHEHTHPOBATLCS Ha 1. Ymenue:

yIpa’KHEHUH MO COCTaBJIEHUIO
YpaBHEHUN XMMUYECKUX PEaKIUN

peakiu.

NOHUMAaHHE IPUIHH
ycrexa B y4eOHOi
JIeATENbHOCTH

* CTPOUTH TIOHATHBIE
JUTS TTapTHEpa
BbICKA3bIBAHUA,
YUYUTBIBAIOIIME, YTO
MapTHEP 3HAET U
BUJIUT, & UTO HET;

* 3371aBaTh BOIIPOCHI;
* KOHTPOJIUPOBATH
JIEUCTBUS TIapTHEpa.
ILYVY].

VYmenue:

* OCYIIECTBIIATH
aHaJiu3 00OBEKTOB C
BBIJICTICHHEM
CYIIECTBEHHBIX U
HECYIECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIISITH
CHHTE3 KaK
COCTaBJICHHUE 1IEJIOr0
W3 YacTew.

P.YVY /.

YMmenus:
1.0cymiecTBasATh
HUTOT'OBBIN 1
MOLIArOBBIN KOHTPOJIb
10 PE3YNbTaTY;

28




2. AllekBaTHO
BOCIPUHUMATH
OLICHKY YUUTEIs;

3. Paznnuath criocod
Y pe3yNbTaT JeHCTBHS

20. | Turel XUMHYECKUX PeaKIui yYMEHUe omnpenenars | 1. Ymenue K.YVI. 821 PeakxtuBsl u
P peareHThl W TPOAYKTHI | OPHEHTUPOBATHCS Ha Ymenue XMMHUYECKOE
Jlabopamopnotii onvim_Nel6. peaxuum; TOHVMaHHE TIPHYHH CaMOCTOSITEIIHHO obopynoBaHue
Tunot XUMUYECKUX Ppeakyuii: | paccTaBiiTh ycriexa B y4eOHOM OpraHHU30BHIBAaTh
paznoxcenue zuopoxcuoa meou (11); | koahduumeHTs B JIeSITeITBHOCTH yueOHOe
e3aumooeiicmeue jcenezd ¢ pacmeopom | ypaBHEHUSX peakuuil Ha B3auUMOJIeiiCTBHE B
xaopuoa meou (11), eé3aumooeiicmeue | ocHOBe 3aKOHA TpymIe.
okcuoa meou (11) ¢ pacmeopom conanoni | coxpaHeHUs1 MacChI ILYVY].

Kuciomel. BEILIECTB YMmenue
peoOpa3oBHIBAThH
nHpopmanuro u3
OJTHOTO BUIA B
JIPYTOH.

P.YV].

YMeHue coCTaBIIsATh
TUIAH peLIeHHs
pOOJIEMBI.

21. | Pemenne 3ajay mMoBBIIIEHHOrO YpoBHs | 1.3akperuienue 3HaHuii u | 1. YMeHue K.YYA. 81-21
CII0’KHOCTHU pacyeTHBIX HABBIKOB Y4- | OPMEHTUPOBATHCS Ha YMeHnue

csL. NOHUMAaHHe IPUYUH CaMOCTOATEIBHO
2.YMeH#ue pemiaTth ycrexa B ydeOHOM OpraHU30BBIBAThH
THIIOBBIE IIPUMEPHI JeATENbHOCTH yuebHoe
KOHTPOJIbHO- B3aUMOJIeiiCTBHE B
U3MEPUTEIILHBIX rpynme
MaTepuaoB ILYVY.

YMeHue:

* OCYIIECTBIIATH
aHau3 00bEKTOB C
BBIJIEJIEHMEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIISTH
CHHTE3 KaK
COCTaBJICHUE IIEJIOT0
W3 YacTeH.

P.YVY /.

YMenns:
1.OcymmecTBIsITH
HWTOTOBBIN 1

29




MOLIArOBBIN KOHTPOJIb
0 PE3YJbTATY;

2. AllekBaTHO
BOCIPUHUMATH
OLICHKY YUUTEs;

3. Paznnuath criocod
Y pe3yNbTaT NeNCTBHS

22.

TecToBBINH KOHTPOIB: «OCHOBBI
IKCNEPUMEHTATBHOW XMMHMY.

YMeHue oBaaeHus
HABBIKAMH KOHTPOJIS U
OLIEHKH CBOEH
JIESITeITbHOCTH, YMEHHE
MIPEBUICTH BO3MOXKHBIC
MOCJIENCTBUSA CBOUX
IeNCTBUI

YMeHHe OLIEHUTEL CBOU
YUeOHBIC JOCTIKEHUS

K.YY/.

YMenue
CaMOCTOSATEIBHO
OpraHH30BBIBAThH
yueOHOe JIeliCTBHE.
ILYYA.

Ymenue
peoOpa3oBHIBAThH
nHpopmanuro u3
OJIHOTO BUIIA B
JIPYTOH.

P.YYI.

YMeHune cocTaBiasTh
TJIaH perieHus

POOJIEMBI
Paznen 2. [IpakTHKYM 10 M3y4eHHIO ra30B: KHCJI0poaa u Bogopoaa (7 4)
23. | Kucnopon. Peakiuy, ucrnons3yemble it | YMeHHE YmMenue chopMHUpPOBAThH K.YVI. 822 PeakTuBbI 1
MOJIyYCHHUS KUCIIOpO/Ia B JJaOOpaTOpHU XapaKTepU30BaTh Y y4ammxcs yaeOHo- 1. YMmenue XUMHYECKOES
TP KHCIJIOPOJI KaK MI03HABATEIbHBIN hopmyIHpoBaTh obopyoBaHue
Jemoncmpayuonnstii sxcnepumenm Ne | XUMUYECKUN DIIEMEHT U HWHTEPEC K HOBOMY COOCTBEHHOE MHEHHE
1. «llonyuenue u cobupanue kuciopooa | MPOCTOE BEUIECTBO; y4eOHOMY MaTepuaiy u 1 MTO3HILIHIO;

6 nabopamopuu
U 3anOJIHEeHUe UM 2A30MeEMPa»

pacro3HaBaTh ONBITHBIM
IIyTeM KHUCIIOPOL
Cobmoienue HopM
TIOBEJICHUSA B
OKpY’Karolieu cpene,
MIPaBHII 3J0POBOTO
o0paza KU3HH

crocobam perieHus
HOBOM YaCTHOH 3aJ1a4u

2.YMeHue yuuThIBaTh
pa3Hble MHEHHS U
UHTEPECHI U
000CHOBBIBATh
COOCTBEHHYIO
TIO3UIIHIO.

I.YVY/].

1. Ymenne
UCIIONIb30BaTh
3HAKOBO-
CHMBOITHUYECKHE
CPEICTBA, B TOM
YKCIIE MOJIEITH U
CXEMBI TSl PEIICHUS
3a/ady;

P.YVY].

1.Ymenne
CaMOCTOSITEIIHLHO
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aJIEKBAaTHO OL€HHUBATh
MPaBUILHOCTh
BBINOJIHEHUS
JIEACTBUS U BHOCUTH
HEOOXOIUMBIE
KOPPEKTHBEI B
HCIIOJIHEHUE KaK 110
XOJIy €ro peaau3aiuH,
TaK ¥ B KOHIIE

24. | XuMu4ecKue CBOMCTBa KUCIOPO/a. YMeHue o0bsSCHUTD Pa3BuBate 4yBCTBO K.YVI. 823, 24 PeaktuBsl u
Oxcuapl. CYITHOCTb KPyrOBOpOTa | TOPJOCTH 33 POCCUHCKYI0 ~ YMEHHe XHMHUYECKOE
TP KHCIIOpOZia B TIPHPOJIE, XMMHYECKYIO HAYKy CaMOCTOSITEIILHO obopynoBaHue
Jlabopamopnutii onotm Nel7. pUMeHeHue kuciaopoaa; | dopmupoBaHue OpraHU30BBIBATH
«l'openue cepwvl u hocgpopa na eo3oyxe | yMETb COCTABIATH HMHTEpECA K IPEIMETY yueOHOe
U 6 Kuciopooey ypaBHEHHS] XUMHYECKUX B3aMMO/ICIICTBUE B
Jlabopamopnotit onstm Nel8. peaKiui, rpyme.

«lopenue incenesa, meou, maznus na XapaKTCPU3yIOUHX ILYY A,
6030yxe U 6 KUCIOpoder XMMHYECKHE CBOWCTBA YMmenue
KHCIIOPOJI npeoOpa3oBhIBATH
Jlabopamopnuiii onvim NeI9. HcnonwzoBanue HHPOPMAIIHIO u3
Paccmompenue oopazuoe okcuoos TIPaKTHICCKIX 1 OZHOTO Buia B
(yenepooa (1), 600opooda, ghocghopa, naGopaTopHEIX pabor, ApYTOH.
HECII0XKHBIX dopmupoBaHue
Meou, Kanvyus, yHeeneza, KpemMHus).
JKCIIEPUMEHTOB JIJIsI yMeHHsT  HaOIoJaTh,
JIOKa3aTenbCTBa JieNaTh BBIBOJBI TIPU
BBIJJBUT'aEMBIX MPOBE/ICHUH OIBITOB.
MPEANOI0KECHUH;
OMKCaHUE Pe3yJIbTaTOB P.YVY .
9THX paboT YMeHue  cocTaBlsiTh
TUIaH pelieHus
POOIEMBbI
‘YMmeHue pacrno3HaBath
OIBITHBIM nyTeM
KUCIIOPOJI, OIHKCHIBAThH
XMUMHUYECKHE PEaKIny,
HaOIrOgaeEMBIE B XO€E
JKCIIEPUMEHTA.
25. | Iloaroroska k I'MA, BIIP 1.3akperuienye 3Hanuii U | 1. YMeHue K.YVI.
pacyeTHBIX HABBIKOB yd- | OPUEHTHUPOBAThCS Ha Ymenue
csl. MMOHUMAaHUE IPUYUH CaMOCTOSITEIIHHO
2.YMeHue permarb ycrexa B yueOHOU OpPTaHU30BHIBATh
THUIOBBIE IPUMEPHI JIeATENbHOCTH yueOHOe
KOHTPOJIbHO- B3aMMOJICIICTBUE B
HU3MEPUTENBHBIX rpyrme
MaTepHaJIoB ILYVY].
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Ymenue:

* OCYII[ECTBIISTH
aHaIn3 00BEKTOB C
BBIJIEJIEHHEM
CYIIIECTBEHHBIX U
HECYIIECTBCHHBIX
TIPU3HAKOB;

* OCYIIECTBIISIT
CHHTE3 KaK
COCTaBJICHHUE IIEJIOr0
W3 YacTew.

P.YV].

YMmenus:
1.Ocy1iecTBasATh
HWTOTOBLIH U
TMOIIATOBBIN KOHTPOJIh
MO PE3yNbTaTYy;

2. AnekBaTHO
BOCHpI/IHI/IMaTB
OLICHKY YYUTEIS,

3. PaznnuaTs criocod
Y PE3YNIbTAT IEUCTBUS

26.

Bo3nyx u ero cocras.

TP

Jlemonucmpauuonuslit Ixcnepumenm Ne
8. «Onpeoenenue cocmasa 6030yxa»

Ymenue
XapaKTeprU30BaTh COCTAB
BO3AyXa

IIpuBenenue npumMepos,
mo00p apryMeHTOB,
(dhopmynupoBaHue
BBIBOJIOB.

‘YMeHue olleHUBaTh CBOIO
JCATCIIBHOCTD U
MOCTYTIKU APYTUX JItOJIeH
C TOYKH 3PEHMUS
COXPaHEHUs
OKpYXarouen cpeipl

K.YVY].

1. Y™Mmenue:

* CTPOUTH TIOHATHBIE
JUTS TTapTHEpa
BBICKA3bIBaHUA,
YYUTBIBAIOIIHE, YTO
MapTHEP 3HAET U
BHUIUT, a YTO HET;

* 3371aBaTh BOIIPOCHI;
* KOHTPOJIUPOBATH
JIEWCTBUS TIapTHEpA.
ILYV].

YmMmenue:

* OCYIIECTBIIATh
aHaau3 00BEKTOB C
BBIJIEJIEHHEM
CYIIECTBEHHBIX 1
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYILIECTBIISITh
CHHTE3 KaK
COCTaBJICHUE IIEIOT0
W3 YacTeH.

P.YVY].

827

[Mpubop s
oIpeieeHusI
COCTaBa BO3yXa

32




YMenuns:
1.OcymiecTBasTh
HUTOTOBBIN K
TMOIIATOBEIN KOHTPOITh
0 PE3yINbTaTYy;

2. AzlekBaTHO
BOCIIPHHUMATH
OLICHKY YUHUTEIIS;

3. Paznnuats criocod
Y pe3yNbTaT NeHCTBHS

27. | Bomopon. [Tonydyenue Bogopona. Mepsr | YMeHue YMenue chopMHPOBATH K.YV/. 828 PeaxtuBsl 1
0€30IacHOCTH TPHU paboTe C BOJOPOAOM. | XapaKTePH30BaTh YCTOWYUBBIN yaeOHO- YMenue XMUMHUYECKOE
IIpoBepka Ha uuctory. ['pemyuwii ras. BOJIOPOJI KaK TO3HABATEIILHBIN CaMOCTOSITEITLHO 000pyI0BaHNE
TP XUMHUYECKUH 3JIEMEHT U UHTEPEC K HOBBIM OpraHu30BHIBATH
Jemoncmpayuonnotit I3kcnepumenm MNe | IIPOCTOE BELIECTBO, 00IIMM crocobam yueOHOe
9. ((Ho,llylleuue u coﬁupauue gooopooa pacno3HaBaTh OMBITHBIM peleHus 3agaq B3aMMOJEHCTBHUE B
6 nabopamopuu. Onvim Kagenouwan IIyTeM BOAOPOA rpynmne.

ILYVY .

Ymenue
npeoOpa3oBhIBATH
nHpopmanuro u3
OJTHOT'O BUIA B
ApYrOM.

P.YV/.

‘YMeHue cocTaBisTh
TUIAH peLIeHHs
POOJIEMBI.

28. | XuMudyeckue ~ CBOWCTBA  BOXOPOAA. | YMEHHE COCTaBJIATH Pa3Butre BHyTpeHHEH K.YV/. 829 PeaxTuBBI 1
IIpumenenue. YpaBHEHUS peaklnii, MO3ULIUM IKOJIbHUKA Ha 1. YMenue: XUMHUYECKOE
Jemoncmpayuonnvlii sxcnepumenm Ne | XapaKTepU3yOIIUX YPOBHE TMOJIOKUTEIBHOIO  * CTPOUTDH MOHSITHBIC obopyoBaHue

10. «llonyuenue e600opooa peaxuuei
ANIOMUHUSL CO CMECbIO CyTibhama meou
U X710puoa Hampua»

TP

Jlemoucmpauuonuslit Ixcnepumenm Ne
11.3anumamensnsie onvimot c
6000p00OM: Nemarouian 6anKa,
é3pulearoujueca ny3vipu, 1emaroujue
MblbHblE WAPUKU.

XHMHYECKHE CBOMCTBA
BOZIOPOJIa, HA3BIBATH
TIPOIYKTHI PeaKINH
Wcnons3oBanue
MPaKTUIECKUX U
71ab0paTOPHBIX PadoT,
HECIIOKHBIX
JKCIIEPUMEHTOB TSI
JI0Ka3aTeNbCTBA
BBIBUTa€MBIX
TIPEIONIOKEHUH;
OITCAaHHE Pe3yIBTATOB
STHX padoT

OTHOIIIEHHS K IIIKOJIE,
MMOHMMAaHHS
HEO0OXOIUMOCTH yIEHHS
dopmupoBaHue
HHTEpeca K IpeaMeTy

JUTS TIapTHEpa
BBICKa3bIBAHUA,
YYUTBIBAIOIIHE, YTO
MapTHEP 3HAET U
BHUIUT, a YTO HET;

* 3371aBaTh BOIIPOCHI;
* KOHTPOJIUPOBATH
JIEUCTBUS TTapTHEpa.
ILYVY].

YwMmenue:

* OCYIIECTBIIATh
aHanu3 00BEKTOB C
BBIZIEJIECHHEM
CYIIECTBEHHBIX U
HECYIIIECTBEHHBIX
MIPU3HAKOB,;
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* OCYLIECTBJIATD
CHHTE3 KaK
COCTaBJICHHUE IICJIOr0
W3 YacTew.

P.YV.

YMenus:
1.OcymiecTBasTh
HWTOTOBLIH K
TIOIIATOBBIN KOHTPOJIh
0 PE3yJbTATY;

2. AnekBaTHO
BOCIIPHHUMATH
OLICHKY YUHUTEIIs;

3. Paznnuath criocod
U Pe3yabTaT ASHCTBUS

29.

TecToBblii KOHTpPOAL: «[IpakTHKYM NTO
H3Y4CeHHUI0 Ta30B: KHCJIOPOa U
BOIOPOIA».

‘VMeHune oBnajcHus
HABBIKAMH KOHTPOJIS U
OIICHKU CBOE
JACATCIIBHOCTH, yMeHI/Ie
IPEeABUIETH BO3MOXHBIE
IOCJIEeACTBHA CBOUX
JIeNCTBUM

YMeHne OleHUThL CBOU
yUeOHBIC JOCTIKEHUS

K.YV/.

YMmenue
CaMOCTOATETBHO
OpraHn30BbIBATH
yueOHOe JeiicTBHE.
ILYVY.

Ymenue
npeoOpa3oBhIBATH
nHpopmanuro u3
OJIHOTO BUJIA B
ApYrOM.

P.YV .

YMeHne cocTaBiIsITh
TUIaH perIeHus

POOJIEMBI
Pasnen 3. IIpakTHKYM 10 M3YUYEHHIO CBOICTB BOJbl H pacTBOpoB (9 4)
30. | Boma. Meronsl onpeaencuus cocrtaBa | CoOmtoaeHue wopm | 1.PazButne BHyrpenner K.YV 831, JaTauk ssexTpo-
BOJBI - aHAJM3 U CHHTES. TIOBEJICHUS B | MO3HMLMU IIKONbHUKA HA  COBEpIICHCTBOBATH Bomp. 1, | mpoBoaHOCTH,
TP OKpYy>Karomen cpele, | YPOBHE IONOXKHUTENBHOTO — YMEHHE 4,5, udposoit
Jabopamopnutii onvim Ne 20. IIPaBUII 3I0POBOrO | OTHOIIEHHMSA K IIKOJIE, JIOTOBapUBAThCS U ctp.106 MHKPOCKOII
«Onpeoenenue  6000nPOBOOHOIL u | obpasa KU3HI TIOHUMAaHUS MIPUXOJIUTH K 00IIIeMy

OUCIMUNIUPOBAHHOIL 800bL)

HEOOXOIMMOCTH YUCHHUS,
BBIPQXEHHOTO B
npeodTaianuu yaeOHo-
T03HABATEIbHBIX
MOTHBOB U
TIPEIIOYTCHIH
COILIMAJIBHOTO CIriocoba
OLICHKH 3HAHUN

pEIIeHUIO B
COBMECTHOM
NEeITENBLHOCTH
ILYVY].
DopMUpPOBaTh YMEHUE
MIPOBOJUTH CpaBHEHHE
1 KITaCCU(PHUKAIINIO TIO
3aJTaHHBIM KPUTEPHSIM
P.YVY].
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YMeHue yuuThiBaTh
BEIZIETICHHEIE
YUHUTEIEM OPUEHTHPHI
JIEHCTBUS B

HOBOM Yy4eOHOM
MaTepuale B
COTPYIHUYECTBE C
YUUTEIIEM

3L

Ou3NYECKUe U XUMUYECKUE CBOMCTBA
BOJIBL.

TP

Jadopamopnutii onvtm_Ne21.

OKpacka uHOUKamopoe 6 HelmpaibHOu
cpeoe

Jladopamopnutii onvim_Ne22.
Cpagsuenue npoo 600wvi:
6000NPOBOOHOIL, U3 20POOCKO20
OMKPbIMO020 8000eMa.

VMmenue
XapaKTepU30BaTh
CBOMCTBA BOJBI
(XuMHYecKHe CBOMCTBa
OCHOBHBIX KJIACCOB
HEOPTaHUYCCKHUX
BEIIIECTB),
B3aMMOJIENCTBIE BOIBI C
OCHOBHBIMH U
KHMCJIOTHBIMU OKCHIAMHU;
COCTaBJIATh YPABHEHHUS
XMMHMUYECKUX PEaKIIUi,
XapaKTEPHBIX JIJISI BOMBI

Y4ebHo-
TTO3HABATEbHBIN
HUHTEpEC K HOBOMY
y4eOHOMY MaTepuaiy u
crioco0am pereHust
HOBOU YaCTHOM 3aa4H;

K.YV]I.

YMmenue:

* CTPOUTH TIOHATHBIE
JUISl TapTHEpa
BBICKA3bIBAHU,
YYUTBIBAIOIIHE, YTO
MapTHEP 3HAET U
BHUUT, a YTO HET;

* 33]71aBaTh BOIIPOCHI;
* KOHTPOJIUPOBATH
JIECTBUS NIapTHEPA
ILYVY/.

YmMmenue:

* OCYIIECTBIIATh
aHaiu3 00bEKTOB C
BBIICIICHUEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYILIECTBIISITh
CHHTE3 KaK
COCTaBJICHHE 1IEJIOr0
W3 JyacTen

P.YV].

YMmenus:
1.0cymiecTBasATh
HWTOTOBBIN U

TOIIAr OBbIN KOHTPOJIb
10 PE3YIbTATY;

2. AnmekBaTHO
BOCTIpHHHAMATH
OIICHKY YUWTEIS,

3. Pazimuats criocod
U pe3ynbTaT OENCTBUS

832,
TECTHI,
ctp. 109

PeakTHBEI B
XUMHUYECKOE
00opyI0BaHNE

32.

Bona — pactBopuTtens. PacTtBopsl.
TP

Jabopamopuutit onvtm Ne 23.
«H3yuenue 3asucumocmu

YMeHue naBaTth
oIpeieNieHNe TTOHATHS
PAaCTBOPBEI, BUIBI

PasButne criocooHOCTH
K CaMOOLIEHKE Ha OCHOBE
KPHUTEPUsI YCIIEITHOCTH
yueOHOI eI TeThbHOCTH

K.YV].

1. Ymenue:

* CTPOUTD MOHSITHBIE
JUTs TTapTHEpa

833,
Bomp. 5 +
TECTHI,
crp. 113

Jlatuuk
TEeMIIEePaTyphI
TUTATHHOBBIA

35




pacmeopumocmu 6eu{ecmea on
memnepamypuL»

pacTBOpOB, CBOMCTBA
BOJIBI KaK PACTBOPUTEIIS;

BBICKA3BIBAHUS,
YUUTBIBAIOUIHE, YTO
MapTHEP 3HAET U
BHUUT, a YTO HET;

* 33]1aBaTh BOIIPOCHI;
* KOHTPOJIUPOBATH
JIEHCTBUS TTapTHEPA.
ILYVY].

YMmenue:

* OCYHIIECTBIIATh
aHaJIn3 00BEKTOB C
BEIZICTICHUEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MPU3HAKOB;

* OCYIIECTBIISITH
CHHTE3 KaK

COCTaBJICHHUE LICTIOI'O

W3 YacTeH.
P.YV .
VYMmenus:
1.OcymiecTBasATh
UTOTOBBIN U

MOIIArOBbIA KOHTPOJIb

0 PE3yJNIbTaTYy;,
2. AnekBaTHO
BOCIIPHHUMATh
OLICHKY YUHTEIIS;

3. Paznuuath cioco®
Y pe3yNbTaT IeUCTBUS

33.

Haceiennsie " HEHACBHIIICHHBIC
pacTBoOpbIL.

TP

Jlabopamopnotii onvtm Ne
24.«Habniwoenue 3a pocmom

Kpucmainjioe»

IIpencrasnenue o
CYITHOCTH TIpoIecca
TOJTY9EHHUsT KPUCTAJITIOB
U3 PaCTBOPOB COJIEH
Iloka3aTh 3aBHCUMOCTH
PacTBOPUMOCTH OT
TEeMIIePaTypHI

1.Pa3zBuTHe BHyTpeHHEH
MO3UIINY IIKOJBHIKA Ha
YPOBHE TIOJIOKUTENBHOTO
OTHOIIECHHUS K IIKOJE,
MOHUMAaHHUS
HEOOXOIMMOCTH YUCHHUS,
BBIPQXEHHOTO B
npeodTaianuu yaeOHo-
TTO3HABATENBHBIX
MOTHBOB U
MIPEIIIOYTECHIH
COILIMAJIBHOTO CIriocoba
OIICHKH 3HAHMI;
2.@opmMupoBaHUe
BBIpa)KEHHOU
YCTOMIMBOM yueOHO-

K.YVY/.

Ymenue
CaMOCTOSITENTFHO
OpPTaHU30BHIBATh
yueOHOe
B3auUMOJIEICTBUE B
rpymme.

IL.YVY /.

Ymenue
peoOpa3oBHIBATh
HH(POPMAITHIO
OJTHOTO BHA
JIpYrou.

P.YVY/.

n3
B

834,
Bomp. 4,

5, cTp.
116

Hudbporsoii
MHKPOCKOTT
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MO3HaBaTEIbLHOU
MOTHBAIIUU YUYCHUA.

‘YMeHHe COCTaBIISITh
TUTaH PEIICHUS
POOJIEMEL.

34.

Jabopamopnutii onoim  Ne
«lIepecvruennwtit pacmeop»

25.

CdhopmupoBath MOHATHS
«pa30aBIIEHHBIN
pacTBop»,
«HaCBIIEHHBII
pacTBop»,
«TIepECHIIICHHBII
pacTBOp»

dopMUpOBaHHE
BBIPaXXCHHON
yCTOWYMBOW yd4eOHO-
TI03HABATENBHON
MOTHBAIH y9EHHUSI.

K.YVYI.
CoBepILIeHCTBOBATh
yMeHHe
JIOTOBapHBaThCS U
NPUXOINTH K 00IIeMY
pELIeHHIO B
COBMECTHOI
JIeATEbHOCTH
LYY .
®dopmupoBaTh yMeHHE
MPOBOJIUTH CPaBHEHHE
1 KJTaCCUPHKAIHIO TIO
3aJlaHHBIM KPUTEPHUSIM
P.YV/.

YMeHHe yunuThIBaTh
BBIICIICHHBIC
YUYHUTENEM OPUCHTHPBI
JIEHCTBUS B

HOBOM Yy4eOHOM
MaTepuane B
COTPYIHUYECTBE C
YUUTENEM

834
MOBTOP.,
3a1adu 7,
8,9+
TECTBHI,
crp. 117

Jatuuk

TeMIIepaTypbl
TUTATHHOBBIA

35.

IMpakTnyeckasi padora Ne 3
«OmnpenesieHne KOHIEHTPALUH
BeNUIECTB KOJOPUMETPHYECKHM IO
KAJIMOPOBOYHOMY TpaduKy»

TP

Hcnons3oBanue
MIPAKTHIECKUX U
71a00paTOPHBIX PadoT,
HECJI0XKHBIX
SKCIIEPUMEHTOB IS
JIOKa3aTeNIbCTBA
BBIJIBUTAEMbBIX
TIPEIIONIOKEHUH;
OIHCaHue Pe3yIbTaTOB
3TUX paboT

dopmupoBaHue
HHTEpeca K IpeaMeTy

K.YV]I.
dopmupoBaHue
ymeHus paboratb B
napax.

ILYVY].
dopmupoBaHue
yMeHHsI  HaOJIIoaTh,
JIenaTth BBIBOABI TMPH
MIPOBEJICHUH OIBITOB.
P.YV].

YMeHne  OmmchIBaTh
HaOIrOJaeMBbIE
MIpEeBpaIIeHUs] B XOIe
JKCIIEPUMEHTA.

835,

HUHCTPYK
Tax Mo

Tb

PeaktuBbl u
XUMHYECKOE
000pyI0BaHuE,

JaTYMK OITHYE-
CKOM IJIOTHOCTH

36.

Kpucrannoruapatsl.
Jlabopamopnutii onvim Ne 26.
«Onpedenenue memnepamypol
PA3N0IHCEHUS KDUCHANTIOUOPAMA»

YMeHue npuMeHsITh
TTOTTyYCHHBIEC 3HAHUS IS
perreHus 3a1a4

1. Ymenne
OPUEHTHPOBAThCSA Ha
MIOHMMAaHUe TIPUYHH
ycrexa B yueOHOU
JeSATEINEHOCTH

K.YVI.

YMenne
CaMOCTOSITEIBHO
OpPTaHU30BHIBATh
yaebHOoe
B3aUMOJIEICTBUE B

rpymme

822-35,
3a7a4H:
6
crp.117,
4 ctp.
113, 2,
ctp.106

Jlatuuk Temnepa-

TYpHI

TUTATHHOBBIA
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ILYVY .

YmeHue:

* OCYII[ECTBIISTH
aHaJIn3 0O0BEKTOB C
BBIJICTICHHEM
CYIIECTBEHHBIX U
HECYIIIECTBCHHBIX
TIPU3HAKOB;

* OCYILIECTBIIATH
CHHTE3 KaK
COCTaBJICHHUE 1IETIOr0
W3 YacTew.

P.YV].

YMmenus:
1.Ocy1iecTBasATh
HWTOTOBLIH U
TMOIIATOBBIN KOHTPOJIh
MO PE3yNbTaTYy;

2. AleKBaTHO
BOCHpI/IHI/IMaTB
OLICHKY YYMTEINS,

3. Paznnuats criocod
Y pE3YNIbTAT IEUCTBUS

37.

Pemenne 3amad IMOBBIIICHHOT'O YPOBHA
CIIO)KHOCTH

1.3akperieHue 3HaHUN U
pacyeTHBIX HABBIKOB y4-
csl.

2.YMeHue pemiath
THUIOBBIE IPUMEPDI
KOHTPOJIbHO-
U3MEPUTENIbHBIX
MaTepHasoB

1. YMenue
OPHEHTUPOBATLCS Ha
MOHUMaHHE PUYUH
ycrexa B ydeOHOM
JIeATENbHOCTH

K.YVY].

YMenue
CaMOCTOSITEIILHO
OpTraHU30BBIBATH
yueOHOe
B3auUMOJIEHICTBHE B
rpymnrme

ILYVY].

YmMmenue:

* OCYIIECTBIIATH
aHaIu3 00BEKTOB C
BBIZIEJIEHMEM
CYIIECTBEHHBIX 1
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIISTH
CHHTE3 KaK
COCTaBJICHUE IIEJIOr0
W3 JacTeH.
P.YVY /.

YMenns:
1.OcymmecTBIsITH
HWTOTOBBIN 1
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MOLIArOBBIN KOHTPOJIb
0 PE3YJbTATY;

2. AllekBaTHO
BOCIPUHUMATH
OLICHKY YUUTEs;

3. Paznnuath criocod
Y pe3yNbTaT NeNCTBHS

38.

TecToBBIN KOHTPOIBL: «IIpakTHKYM 1O
H3YYCHHIO CBOIiCTB BO/bI "
PaCTBOPOB>.

YMeHue oBaaeHus
HABBIKAMH KOHTPOJIS U
OLIEHKH CBOEH
JIESITeITbHOCTH, YMEHHE
MIPEBUICTH BO3MOXKHBIC
MOCJIENCTBUSA CBOUX
IeNCTBUI

YMeHHe OLIEHUTEL CBOU
YUeOHBIC JOCTIKEHUS

K.YYI.

Ymenue
CaMOCTOSATEIBHO
OpraHu30BHIBAThH
yueOHOe JIeHicTBHE.
I.YVY].

YMmenue
peoOpa3oBHIBAThH
nHpopmanuro u3
OJIHOTO BUA B
JIPYTOH.

P.YV].

YMeHune cocTaBisTh
TJIaH perieHus

POOJIEMBI
Pa3znena 4. OcHoBBI pacyeTHOI xumuu (4 4)
39. | Mosb — eAMHHIIA KOJTHYECTBA BEIIECTBA. | VMeHme BBIYHCISTD: 1.MoruBanus Hayuenuss K.YV, 836, §37
Monsipaass Macca. BBIMMCIEHUS 10 | konUueCcTBO BEIIECTBA MpeAMETY XUMHUS Ymenue
XUMHYECKUM YPaBHEHUSIM. A MAcCy 110 2.Pa3BuBaTh 4yBCTBO CaMOCTOSITENTFHO
KOJIMYECTBY BEIIECTBA TOPAOCTH 3a POCCUUCKYIO OpraHnu30BbIBATH
WJIM Macce peareHToB XUMHUYCCKYIO HAYKY y‘{e6HOG HeﬁCTBHe.
WJIY TIPOJIYKTOB PEAKIINU 3.HpaBCTBeHHO- H.YYH.
VMeHre BBIYHCIISTD STHYECKOE OI[EHUBAHHE YMenne
MOJISIPHYIO Maccy I10 4. YMenne OLICHUTH CBOU HpeO6pa3OBBIBaTB

(dhopmysie CoeTUHEHUS,
KOJIMYECTBO BEIECTBA,
00BEM WIIH Maccy 1o
KOJIMYECTBY BEIECTBA,
00BeMY HIIH Macce
peareHToB WiH
MIPOJYKTOB PEaKIUU

yueOHbIE JOCTIDKEHHS

HHPOPMALIUIO W3
OHOI'O BHJA B
ApYTou;
OCYIIIECTBIISATh aHATH3
00BEKTOB C
BBIJIEJIEHHEM
CYIIECTBEHHBIX 1
HECYIIECTBEHHBIX
MIPU3HAKOB;
OCYIIECTBIISITh CHHTE3
KaK COCTaBJICHHE
LEJI0r0 U3 YacTEeM.

P.YV].
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YMeHHe cocTaBIISITh
TUTaH PEIICHUS
POOIEMEI
1.OcymiecTBasTh
HWTOTOBBIN K
TOIIATOBEIN KOHTPOIh
0 PE3yINbTaTYy;

2. AnekBaTHO
BOCIIPHHUMATh
OLICHKY YUHUTEIIS;

3. Paznnuats criocod
Y pe3yNbTaT JeHCTBHS

40.

3akoH ABorazpo. MonspHblii 00beM

razoB. OTHOCHUTEIbHAS IJIOTHOCTH Ira30B.

Boruncnenust o XuMHU4ECKUM
YpaBHEHUSIM.

YMeHHe BBIYUCTIATH:
KOJIMYECTBO BEIECTBA,
00beM WK Maccy 1o
KOJIMYECTBY BEIIECTBA,
00BbEMY MITH Macce
peareHTOoB ¥ MPOIYKTOB
peakium;

(HaxomuTh 00BEM rasza no
U3BECTHOMY KOJIMYECTBY
BelecTna (1
NPOU3BOJUTH 00OpaTHBIE
BBIUHCIICHHUS))

Pa3BUBATHCIIOCOOHOCTH K
CaMOOIICHKE Ha OCHOBE
KPHUTEPHS YCIEITHOCTH
yueOHOI eITeTbHOCTH

K.YV]I.

1. Ymenue
UCIIOJIB30BaTh peyb
JUTS PETYIISIIAN
CBOETO JICHCTBHUS;
2.AleKBaTHO
HCITONIL30BAaTh
peueBbIe CPEACTBA IS
peieHus
pa3ianyHbIX
KOMMyHI/IKaTI/IBHI)IX
3a/1a4, CTPOUTH
MOHOJIOTHYECKOE
BBICKa3bIBaHUE,
BIAJETh
JUAIOTHYECKON
hopmoii peun
ILYVY].

1.YMmenus
OCYIIIECTBIISTh
CpaBHEHHE U
KJIaccu(pHUKAIIHIO,
BBIOHpast KpUTEPUH
JUTSL YKa3aHHBIX
JIOTHYECKHUX
oreparuii; CTpouTh
JIOTHYECKOE
paccyxaeHue
P.YVY /.

YMenne
CaMOCTOSITEIBHO
aJIEKBaTHO OLIEHMBATH
TIPaBHILHOCTD
BBIIIOJTHEHUS

§38

40




JIEACTBUS U BHOCUTH
HEOOXOAUMBIE
KOPPEKTHBHI B
HCIIOJIHEHUE KaK 110
XOJIy €ro peajn3aium,
TaK ¥ B KOHIIE
JefCTBHS.

41.

O0paboTKa IKCIIEPUMEHTATIBLHBIX
JIAHHBIX C UCTIONB30BaHUEM II(POBOI
nabopatopuu «Touka poctay.

Yrenne rpadukoB, THarpaMm

YMeHHe OLIEHUTEL CBOU
YUeOHBIC JOCTIKEHUS

K.YYI.

Ymenue
CaMOCTOSATEIBHO
OpraHu30BHIBAThH
yueOHOe JIeHicTBHE.
I.YVY].

YMmenue
peoOpa3oBHIBAThH
nHpopmanuro u3
OJIHOTO BUA B
JIPYTOH.

P.YV].

YMeHue cocTaBiATh
TUTIAH PeLeHHs
POOJIEMBI

42.

OOBbeMHbBIE OTHOIICHHS Ta30B MPU
XUMUYECKHUX PEaKLMAX

‘YMeHue npoBoguTh
pacueThl Ha OCHOBE
YpaBHEHUHN peakiuii,
YMETh BBIYUCIIATD:
KOJTMYECTBO BEIIIECTBA,
00BEM WIIM Maccy 1o
KOJIMUECTBY BEILIECTBA,
00BEMY WIIH Macce
pEeareHToB U MPOAYKTOB
peakiyu (HaxXoIuTh
00beM rasa 1o
KOJINYECTBY BEIIECTBA,
Macce Wik 00bemMy
OJHOTO U3 PEareHTOB
WJIU TIPOJTYKTOB PEaKIINH )

Pa3BuBaTh ciocOOHOCTH
K CaMOOIIEHKE Ha OCHOBE
KPUTEPHS YCIICIIHOCTH
yueOHOI IesITeNbHOCTH

K.YVY].

1. Y™Mmenue:

* CTPOUTH TIOHATHBIE
JUTS TTapTHEpa
BBICKA3bIBaHUA,
YYUTBIBAIOIIHE, YTO
MapTHEP 3HAET U
BHUIUT, a YTO HET;

* 3371aBaTh BOIIPOCHI;
* KOHTPOJIUPOBATH
JIEWCTBUS TIapTHEpA.
ILYVY].

YmMmenue:

* OCYIIECTBIIATh
aHaau3 00BEKTOB C
BBIJIEJIEHHEM
CYIIECTBEHHBIX 1
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYILIECTBIISTh
CHHTE3 KaK
COCTaBJICHUE IIEIOT0
W3 YacTeH.

P.YVY].

8§39
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YMenuns:
1.OcymiecTBasTh
HUTOTOBBIN K
TMOIIATOBEIN KOHTPOITh
0 PE3YIbTATY;

2. AllekBaTHO
BOCIIPHHUMATH
OLICHKY YUUTEIs;

3. Paznnuats criocod
Y pe3yNbTaT NeHCTBHS

Pa3nea 5. IIpakTHKYM 10 H3YUeHHIO CBOICTB BEIECTB OCHOBHBIX KJIACCOB HeOpraHW4decknx coenuHennii (12 1)

43.

Oxcunsl: Knaccudukanys,
HOMEHKJIaTypa, CBOMCTBA, IIOIy4eHUE,
MIPUMEHEHHE.

P

Jladopamopnutii onvim_Ne27.
Habnwoenue pacmeopumocmu 0Kcuoos
AIOMUHUA, HAMPUS, KATbUYUSA U MEOU 8
6o0e.

Jladopamopnutii onvim_JNe28
Onpeoenenue Kuciomuocmu-
OCHOBHOCHMU ~ CPedbl  ROJAYUEHHBIX
PAaAcmeopos ¢ ROMOuLbI0 UHOUKAMOPA.

Jlabopamopnuiit onvim_Ne29.
Ilonyuenue  yenexkucnozo zaza u
eé3aumooeiicmeue e20 ¢ U3ECMKOGOU
800011,

VYMenue Ha3bIBaTh
COCIIMHEHUS] HW3YYCHHBIX
KJIaCCOB (OKCHIIOB);
OIPEIENIATh
MPUHAJICKHOCTD
BEILECTB K
OIPEeICICHHOMY KJIacCy
COETMHEHMH (OKCHIaM );
XapaKTepU30BaTh
XUMHYECKHE  CBOMCTBA
OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX
BelIecTB (OKCHIOB);
COCTaBIIATh bhopmyIbt
HEOPraHMYCCKHUX
COEIMHEHUH HW3Yy4YEHHBIX
KJ1acCOB (OKCHJIOB)

®dopMHpOBaHHE
BBIPaKEHHON
yCTOWYMBOW y4eOHO-
TI03HABATENIbHON
MOTHBALIUH YICHUSI

K.YV]I.

1. Ymenue
JIOTOBApPUBATHCS U
NPUXOINTH K 00IIeMY
PEIIICHUIO B
COBMECTHOM
JIEATEIHLHOCTH;

2. YMenne
MIPOLYKTUBHO
paspemniaTh
KOH(JIMKTHI Ha
OCHOBE ydeTa
WHTEPECOB U MO3ULIUN
BCEX €T0 YYaCTHHUKOB
P.YV].

1.YMeHre y4uThIBaTh
BBIJIEJIEHHBIC
YUUTEIEM OPHUEHTHPHI
IEUCTBUSI B HOBOM
yueOHOM MaTepuale B
COTPYIHUIECTBE C
YAUTENEM;

2. YMmenue
TUTAaHUPOBATh CBOU
IEUCTBUSL B
COOTBETCTBHH C
IOCTaBJICHHOMN
3aJja4ueil U yCIOBUSIMU
ee pean3alm.
ILYVY].

1. YMeHne npoBOIUTH
CpaBHEHHE U
KJ1aCCU(UKAIIHIO 110

840

PeakTuBEI B
XUMHUYECKOE
000pyI0BaHNE
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3aJaHHbIM

KPUTEPHSM;
2.®DopmupoBats y
YUaIIHAXCS
MpECTaBICHAE O
HOMEHKJIAType
HEOPTaHMYECKIX
COEJTMHEHUIT
44. | T'uapokcumabl. OcHoBaHus: | YMeHHe Ha3bIBaTh 1. YMmenue K.YV]I. 841 Haruux pH
KIaccupuKaIms, HOMEHKJIATYpa, | COCMUHCHUS U3YUCHHBIX | OPHEHTHPOBATHCS HA YMenue
MOTyYCHUE. KJIACCOB (OCHOBaHHMIA), TMOHUMaHHUE TPUIUH CaMOCTOSITEITFHO
TP OIIpEACIATh ycriexa B y4eOHO OpraHU30BbIBATH
Jlabopamopuwtii onvim Ne 30. MPHUHAIEKHOCTD HEATEIbHOCTHU y‘le6H0€
B3aumooeiicmeue okcuooe Kaivyus u BEILECTB K B3aUMOJICIICTBHE B
docghopa c 6000ii, onpedenenue xa- OMNpE/CIICHHOMY KJ1acCy rpymme
paxmepa 06pazosasuezocs zudpoxcuda | COCTMHCHHH ILYY].
¢ HOMOWBIO UHOUKAMOpa. (ocHOBaHMSIM) Ywmenue:
* OCYIIECTBIISTh
Jabopamopnvit.  oneim  Ne 31 a3 06BbEKTOB C
«Onpeoenenue pH paznuunvix cpeoy BEI/IC/ICHNCM
CYHIECTBEHHBIX U
IIpakTHyeckasi padoTa Ne HecymeCTB_eHHHX
MIPU3HAKOB;
4.«Onpenenenne pH pacTtBopos .
" OCYLLIECTBJIATH
KHCJIOT U 1IeJ04ein) CHHTE3 KaK
COCTaBJICHHE LIEJIOTO
13 4acTew.
P.YVY/.
YMeHnusi:
1.0cymiecTBasATh
WUTOTOBBIN U
MOIIArOBbI KOHTPOJIb
0 PE3YNbTaTYy;
2. AnmekBaTHO
BOCIIPUHUMATH
OLIEHKY YUUTEIs;
3. Paznu4aTs criocob
Y PE3YNIbTAT ICUCTBUS
45. | XuMHYecKne  CBOMCTBA  OCHOBAHWMA. | YMEHHE cocTaBiATh | DopMuUpoBaHUE K.YVI. 842 Jatamk pH,
Peakmms  me#rpanmmzamuu.  Okpacka | Gopmymsl HHTEpeca K HOBOMY dopmupoBaHre Jo3aTop 00bEMa
WH/IUKAaTOPOB B  IIENOYHOH W | HEOPTaHMYECKHUX TIpeaMeTy yMeHus paboTaTh B JKUJIKOCTH,
HehTpanpHOW  cpemax. IIpuMeHeHUe | COENMHEHUN H3YyYEHHBIX napax. Oroperka,
OCHOBaHUH. KIaccoB  (OCHOBaHUH); ILYVY]. JTATIAK
TP YPaBHEHUS XUMHUYECKHUX DopMHpOBaHHE TEMIIEPATYpPbI
Jabopamopuutit onvtm Ne 32. «Peakyus peakmii  (XapaKTepHBIX yMeHus HaOIromaTh, IUIaTUHOBEIH,
Heﬁmpaﬂu:;auuu»_ JUIA OCHOBaHHﬁ); JATYUK

43




Hemoncmpayuonnstii sxcnepumenm Ne
12. «Ocnosanus. Tennosoi rghghexm
peaxyuu 2udpoKcuoa Hampus ¢
YeNeKUCTIBIM 2A30M»

Jadopamopnuuiii onvtm_JNe33.
Bzaumooeiicmeue pacmeopoe kuciom
co wienovamu.

Jadopamopnutii onvim_Ne34.

XapaKTepHU30BaTh
XMMHUYECKHE
OCHOBHBIX
HEOPraHUYECKUX
BeIIeCTB (OCHOBAaHMIA)

CBOMCTBa
KJIACCOB

JIeNaTh BEIBOABI TIPH
MIPOBCIICHAUH OITHITOB.
P.YVY .

‘YMeHue pacro3HaBath
OITBITHBIM myTeM
OCHOBaHWUS,
OITMCHIBATH
XUMHUYCCKHE PEaKIINH,
HaOojaeMble B X0JIE

JaBJICHUA,
Mar"HuTHas
MceIIajJIKa

Ilonyuenue Hepacmeopumvix
OCHOBAHUIL U UCCIIE006AHUE UX CEOHCE OKCIICPHMEHTA.
(na npumepe zudpoxcuoa meou (11)).
46. | AMdoTepHbIe OKCHIIBI  THIPOKCH/IBL. YMenue 1.Ymenue K.YVYI. 843
Jlabopamopnutii onotm Ne35. XapaKTepu3oBaTh OpPUECHTUPOBAThLCS Ha Ymenue
Hoﬂyueuue md)omepubm OCHOGAHUIL U XUMHYECKHE CBOMCTBA TMMOHUMAaHUEC NPHUYINH CaMOCTOSTCIIbHO
UCc1e008anue ux ceolucme (Ha npumepe OCHOBHBEIX KJIaCCOB ycnexa B yqe6Hof/'1 OpraHn30BbIBATH
zuoPOKcuo‘l UUHKa (II)). HCOPTaHUYCCKUX JACATCIIBHOCTH, yqe6H()e
COEIMHEHNI 2. YuebHo- B3aMMOJEHCTBHE B
(amdoTepHbBIX MO3HaBaTENbHBIN rpyrme.
HEOPraHUYECKUX UHTEPEC K HOBOMY ILYY/].
COCZIMHEHUI) yueOHOMY MaTepHaiy U YMeHnue
croco0am pereHust npeoOpa3oBhIBAThH
HOBOU 4aCTHOW 3a7a4u HHPOPMAIIHIO u3
OJTHOTO BHUJA B
ApYTOi.
P.YY.
‘YMeHue cocTaBisATh
IUIaH PELICHUs
POOJIEMBI.
47. | Kucmotel. CoctaB. Kmaccudukaimst. | YMeHHe Ha3bIBaTh 1.PazButne BHytpennerr K.YV 844 PeaxtuBbI 1
Homenxknarypa. [lonydyeHue Kucior. COCIMHEHUS U3YYEHHBIX | MO3ULMM LIKOJIBHUKA HA 1. Ymenue XUMHUYECKOE
TP KJIaCCOB (KHCIIOT); YPOBHE IOJOXKUTEIBHOIO  10rOBAPUBATHLCS U obopyoBaHue

OIIPENIENATh
MIPUHAIICKHOCTh
BEIIECTB K
OIpeIeIEHHOMY KJIaccy
COoeTMHEHUH (KUCIIOT);
YMEHHE COCTaBJIATH
(hopMyITbI
HEOPTaHMYECKUX
COETMHEHUI U3YyYEHHBIX
KIJIACCOB

OTHOIIIEHHS K IIIKOJIE,
MMOHMMAaHHS
HEOOXOIMMOCTH YUCHHUS,
BBIPKEHHOTO B
npeodTaianuu yaeOHo-
T03HABaTEIbHBIX
MOTHBOB U
MIPEIIIOYTECHIH
COILIMAJIBHOTO CIriocoba
OIICHKH 3HAHMI;
2.@opmMupoBaHUe
BBIPAXKEHHOU
YCTOMIMBOM yueOHO-

MIPUXOJIUTH K 00IIeMy
PEILICHUIO B
COBMECTHOM
JIEATEILHOCTH,
2.YMmenue
MPOIYKTHBHO
paspemniaTh
KOH(ITMKTHI Ha
OCHOBE yueTa
HMHTEPECOB U MO3ULIMH
BCEX €r0 Y4aCTHHUKOB
ILYV/.

44




MO3HaBaTEIbLHOU
MOTHBAIIUU YUCHUA.

1.YMenue npoBOAUTh
CpaBHEHHE U
KJIaCCU(UKAIIHIO 110
3a/laHHBIM
KPHUTEPHSIM;

2. ®opMHpOBaTh Y
yUaImxcs
TIPE/ICTaBIICHUE O
HOMEHKJIaType
HEeOpraHMYeCcKNX
COEAMHEHHUH

P.YVY/.

1.YMeHue yuuThIBaTh
BBIJICJICHHBIE
YUHUTENNEM OPUCHTHPBI
JICUCTBHSI B HOBOM
yueOHOM MaTepHaje B
COTPYJIHUYECTBE C
YUHTENEM;

2. Ymenue
TUIAHUPOBATh CBOM
JIEHCTBUS B
COOTBETCTBHH C
[IOCTaBJIEHHOU
3aj1a4yeil U yCIOBUSMU
ee pealn3alyu.

48.

XUMHUYECKHE CBOMCTBA KHCIOT

P

Jlabopamopnwvtit onvim_No36.
B3aumooeiicmeue memannos (maznus,
UUHKaA, dicene3qa, meou) ¢ pacmeopamu
Kucaom.

Jlabopamopuwtii onvim Ne37.
Bsaumooeiicmeue oxcuoa meou (11) u
OKCUOA UUHKA C DACMEOPOM CePHOIL
Kuciomeol.

Jlabopamopustii onvim Ne38.
Bzaumooeiicmeue pacmeopos Kuciom c
HepacmeopumMbimu 0CHOGAHUAMU.

YMeHue cocTaBiIsITh
YpaBHEHUST XUMHYECKUX
peakiuii,
XapaKTEPU3YIOIIIX
XHMHYECKHE CBOMCTBA
KHCJIOT;

YMEHHE pacro3HaBaTh
OTIBITHBIM ITyTEM
PacTBOPBI KUCIIOT U
mieao4ei

1.Y™Menue
OPHEHTHPOBATHCS HA
MOHUMAaHHUEe IPUIHH
ycrexa B ydeOHOM
JIeSITeTbHOCTH;

2. YuebHo-
MO3HaBaTENbHBIN
HUHTEpeC K HOBOMY
yaeOHOMY MaTepuany u
crocobam perieHus
HOBOI YaCTHOH 3aJa4u

K.YV]I.

1.YMmenue
WCIIONB30BaTh Peub
JUTSL pET YIS
CBOETO JCHCTBHS,
2.AnekBaTHO
HCIIOJIB30BaTh
peveBble CpeacTBa A
perIeHus
Pa3IMIHBIX

KOMM YHHKATHBHBIX
3a7a4, CTPOUTh
MOHOJIOTHYECKOE
BBICKa3bIBaHUE,
BJIAJETH
UAIOTHYECKON
hopmoii peun
P.YVY/.

YMenne
CaMOCTOSITEIBHO

8§45

PeaktuBnl u
XUMHYECKOE
obopyoBaHue
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aJIEKBAaTHO OL€HHUBATh
MPaBUILHOCTh
BBINOJIHEHUS
JIEACTBUS U BHOCUTH
HEO0OXOUMEIE
KOPPEKTHBHI B
HCIIOJTHEHHE KaK 10
XOJIy €ro peajau3aium,
TaK ¥ B KOHIIE
efCTBHS.

ILYVY].

YMmenue:
OCYIIECTBIIST
CpaBHEHHE U
KJIaCCU(HUKAIIHIO,
BBIOHpast KPUTEPUH
JUTSL YKa3aHHBIX

JIOTHYECKIX
onepauii;
CTPOUThH JIOTHUECKOE
paccyxjeHue
49. | Comu. Knaccudukarus. Homenknarypa. | YMenue coctaBiaTh | 1.PasButne Buytpenneir K.YY/I. 846, PeakTuBbI 1
CriocoObI OYYCHHUs COTeH hopmyIbr MO3ULIUM IIKOJbHUKA Ha 1. YMenue: BOMp. 2, | XUMHUYECKOE
HEOPraHUYECKUX YPOBHE MOIOXKUTEIBHOIO  * CTPOUTH MOHATHBIE 3, obopyoBaHue
COCTMHEHUI W3YyYEHHBIX | OTHOIIEHUS K IIKOJIE, JUTS TTapTHEpa ctp.160

KJ1accoB (coreil);
YMEHHUE Ha3bIBaTh
COCAMHEHUS U3Y9EHHBIX
KJ1accoB (coreil);
OIIPENIeNATh
MIPUHAIIICKHOCTh
BEIIECTB K
oIpeIeieHHOMY KJIaccy
coeuHeHu (coeit);
YMEHHE COCTaBIIATh
(hopMyITbl
HEOPTaHMYECKUX
COEMHEHUI

IMOHMMAaHHS
HEO00XOMMOCTH yIEHHS,
BBIPAKEHHOTO B
npeobaagaHuy yaeOHo-
MMO3HaBaTEIbLHBIX
MOTHBOB 1
MIPEOYTEHUHN
COLIMAJIBHOTO CIIocoba
OIICHKH 3HAHU;
2.DopmMupoBaHHe
BBIPQKEHHOM
YCTOWIMBOM ydeOHO-
TI03HABaTEIILHON
MOTHBAITUN YICHHUS.

BBICKA3bIBaHU,
YYUTBIBAIOIIHE, YTO
MapTHEP 3HAET U
BHUIUT, a YTO HET;

* 3371aBaTh BOIIPOCHI;
* KOHTPOJIUPOBATH
JIEWCTBUS TIapTHEpA.
ILYVY].

YmMmenue:

* OCYIIECTBIIATH
aHaau3 00BEKTOB C
BBIJIEJIEHHEM
CYIIECTBEHHBIX 1
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIISTH
CHHTE3 KaK
COCTaBJICHUE IIEIOT0
W3 YacTeH.

P.YVY/.

YMenens:

46




1.Ocy1ecTBasTh
HWTOTOBBIN K
TMOIIATOBEIN KOHTPOITh
0 PE3YIbTATY;

2. AllekBaTHO
BOCIIPHHUMATH
OIICHKY YUUTEIIS;

3. Paznnuats criocod
Y pe3ynbTaT NeHCTBHS

50. | IIpakTuyeckas padora Ne 5. Hcnons3oBanue 1. OpueHTanys Ha K.YYI. udposoit
«ITomy4yeHne MeTHOTO KyIIOPOCa) MPAKTHICCKUX U TMOHUMaHHUE TPUIUH YMenust paborath B MHUKPOCKOIT
71a00paTOPHBIX PadoT, ycrexa B ydeOHOU napax.
HECJI0KHBIX JIeATEIILHOCTH; ILYVY].
SKCIIEPUMEHTOB JJIS 2. Y4ebHo- YMmenuss HaOIIONATH,
JIOKa3aTeNIbCTRA TIO3HABATEIbHBIN JIeNiaTh BBIBOABI TIPH
BBIJIBUTaEMBIX HHTEpEC K HOBOMY MIPOBEIICHHUH OIBITOB.
MIPEION 0KEHU I yu4eOHOMY MaTepHay U P.YY/.
OITUCAHKE PE3YIbTATOR croco0am pereHus Ymenue
ITHX paboT HOBO¥ YaCTHOW 3a1a4u pacro3HaBaTh
OIIBITHBIM ITYTEM
KJIACChI
HEOPraHUYECKUX
BCHICCTB, OIIMCHIBATH
XUMHUYECKNEC PCAKIINU,
HaOII0gaEMEIE B XO€E
IKCIIEPUMEHTA.
51. | CgoiicTBa comei YmMmenue Pa3BuBath crmocoOHOCTH K.YV]I. 847 PeakTuBbl u
XapaKTepru30BaTh K CAMOOLICHKE Ha OCHOBE Y MeEHHE XHUMHUYECKOE
CBOICTBa M3Y4EHHBIX KPHUTEPHs YCIEITHOCTH CaMOCTOSITEIILHO obopyoBaHue
KJIaCCOB y4eOHOM e TeNbHOCTH OpraHHU30BHIBATh
HEOPTaHHYECKUX yueOHOe
BelecTB (coueit); B3aMMOJEHCTBHUE B
YMEHHE COCTaBIISThH rpyIIIe.
YpaBHEHHUS XUMHUYECKUX ILYVY.
peaKkiuii, YmMmenue
XapaKTePU3yOIINX npeoOpa3oBHIBATH
XMUMHUYECKHUE CBOWCTBA uHpopmanuo u3
coJier OJIHOT'O BUJIA B
APYrOi.
P.YVY].
‘YMeHue cocTaBisiTh
TUIAH PelICHHs
POOIEMBL.
52. | TlpakTuyeckas padora Ne6. Pemenne | Vyenne: 1. OpueHTanus Ha K.YVI. 847,848, | PeakTuBBI U
IKCHEPUMEHTAJILHBIX 32/124 10 TeEMe XapaKTEepH30BaTh MOHUMAHUE PUYUH Ymenust paborath B HHCTPYK | XUMHYECKOE
«IIpaKkTHKYM 10 M3y4YEHHIO CBOICTB XUMHAUYECKHE  CBOIMCTBA napax. o0opymoBaHnE
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BeIIECTB OCHOBHBIX KJIACCOB OCHOBHBIX KJIACCOB | ycIiexXa B y4eOHOH ILYVY]. TaX 1O
HEOPraHUYeCKHX COeTHHEeHMIT» HEOPTaHUYECKUX JIeATENLHOCTH; YMeHust  HaOmoAaTh, Tb

BEILIECTB; 2. YuebHo- JleNnaTh  BBIBOABL IIPU

OTIPE/ICIIAT TI03HABaTENbHBII MPOBE/ICHHUH OIIBITOB.

MIPUHAIJICKHOCTh HHTEpEC K HOBOMY P.YV/.

BEIIIECTB K yuyeOHOMY MaTepuaily 1 YMEHHE paclo3HaBaTh

OTIpEICIIEHHOMY KJIaccy | crmoco0aM perieHus OITBITHBIM ITyTEM

COEAMHEHHUH HOBOI1 YaCTHOW 3aa4u KJIACCBI

COCTaBJIATH (POPMYIIBI HEOpraHMYeCcKNX

HEOpraHUYEeCKHX BEILIECTB, OMMCHIBAThH

COeMHEHUH U3yYEeHHBIX XHUMUYECKHE PEaKiny,

KJIaCCOB HaOJo1aemMble B X0/1e

YMeHue npUMEHSTh OKCTIEPUMEHTA.

TIOJTyYEeHHBIE 3HAHUS IS

pELICHUS TPaKTHUECKHUX

3aj71a4, coOJIroIast

npaBuiia 6e30MacHOro

o0paIieHus ¢

BEIllECTBAMHU

53. | Pemenne 3ajgauy moBbiieHHOro ypoBHs | 1.3akperuienue 3HaHuii u | 1. YMeHue K.YYA. 840-47

CIIOKHOCTH pacyeTHBIX HABHIKOB y4- | OPUEHTHUPOBAThCS Ha Ymenue

cl. MOHMMaHHE PHYHH CaMOCTOSITEIILHO

2.YMeHue pemathb ycrexa B y4eOHOi OpPTraHU30BBIBAaTh

THUIOBBIE IPUMEPHI JIeATENbHOCTH yueOHOe

KOHTPOJIBHO- B3aMMOJICIICTBHE B

HU3MEPUTEITBHBIX rpymnmne

MaTepuaoB ILYY.

Ymenue:

* OCYIIECTBIIATH
aHaiau3 00bEKTOB C
BBIZIEJIEHMEM
CYIIECTBEHHBIX U
HECYIECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIISITH
CHHTE3 KaK
COCTaBJICHUE IIEIOT0
W3 YacTeH.

P.YVY /.

YMenns:
1.0cymiecTBasATh
HUTOTOBBIN K
MOLIArOBBIN KOHTPOJIb
10 PE3YNbTaTY;
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2. AllekBaTHO
BOCIIPHHUMATH
OIICHKY YUHUTEIIS;

3. Paznuuath criocob u
pEe3YNbTaT ACUCTBUS

54. | TectoBblii KOHTPOIb: «[IpakTHKYM MO | YMeHHe oBNaeHNS ‘YMeHue OLEHUTh CBOU K.YVYI. 1
H3Y4YeHUIO CBOHCTB BEIeCTB OCHOBHBIX | HaBBIKAMH KOHTPOJIS y4eOHbIe OCTHKEHHS Ymenue
KJIACCOB HEOPraHNYeCKUX OLIEHKU CBOEH CaMOCTOSITEIIHLHO
coeTMHEHMID». JIeATENLHOCTH, YMEHHE OpraHHU30BHIBATh

MIPEABUAETH BO3MOKHBIE yueOHOe JIeliCTBHE.

TIOCJIEICTBUS CBOUX ILYVY].

JecTBUI Ymenue
peoOpa3oBLIBATH
nHpopmanuro u3
OJIHOTO BHJIA B IPYTOH.
P.YVY/.

YMeHue cocTaBisTh
TUIAH pelIeHHs
POOJIEMBI
Pa3zznen 5. OCHOBBI ONBITHO-IKCIIEPUMEHTAIBHOIN 1 MPOEKTHOI AesTebHOCTH (164)

55. | Texuuka 6€30MaCHOCTH IIPH BBITIONHEHUH | VyveHue 1.Pa3BuTHEe BHYyTpEeHHEH 1 PeaxTuBbI 1
CaMOCTOSITEINBHBIX OIIBITOB U | xapaKTepH30BaTh MO3UIMHU LIKOJIbHUKA HA XAMUYECKOE
9KCIIEPUMEHTOB B JIOMAIIHUX YCIOBHSX M | paskHeilne YPOBHE TMOJIOKUTEIBHOTO obopyoBaHue
c UCIIOJIb30BaHUEM 000pYIOBaHHS | xpyMuueckre TIOHsSTHs: | OTHOIIEHHS K LIKOJIE,

XHMHUYECKO# J1ab0paTopuu. XUMUYECKHH  dnemenT, | TOHUMaHUA
K1accuuKanms HEO0OXOMMOCTH yIEHHS,
BEIIIECTB BBIPAXXCHHOI'O B

npeobaagaHuy yaeOHO-
MIO3HABATEIIbHBIX
MOTHBOB U
MPEANOYTEHIH
COLIMAJIBHOTO CIIocoba
OIICHKH 3HAHUM;
2.DopmMupoBaHHe
BBIPAXKEHHOU
YCTOWIMBOM ydeOHO-
T03HABATEIbHON
MOTHBALIUH YIEHUSI

56. | IIpakTHueckasi padora Ne7. Hcmonb3oBanne 1. OpueHTanus Ha K.YVI. 1 PeaktuBbI 1
OO6pareHne co cTekiIoM (crudbanue 71a60paTopHOroo0opyn0 | MOHUMAaHHE PUINH VYmMenuss paborath B XUMHUYECKOE
CTEKJITHHON TPYOKH, H3TOTOBIICHHE: BaHUS M CTEKIITHHON ycrexa B yueOHOH mapax. obopymoBaHne
MUINETKU; KAMWUISIPOB; IPOCTEUIINX TOCY/Ibl, IPOBEACHHE JIeSITEILHOCTH; ILYVY .

Y3JIOB; IPOCTEHIITNX TIPHOOPOB) HECIIOKHBIX 2. Y4e6Ho- YMenust HabONrONATH,
SKCHEPUMEHTOB IS ITO3HABATEIBHBIN JIeNaTh BBIBOIBI TIPH
JIOKa3aTeNbCTBA HWHTEpEC K HOBOMY TIPOBEICHUH OITBITOB.
BBIJIBUTAEMBIX yaeOHOMY MaTepHay u P.YY/.
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MPEATNOIOKEHUI;
OIMCAaHUE PE3yJIbTaTOB
9THX paboT

crioco0am peneHus
HOBOM 4aCTHOM 3aJ1aun

YMenne
CaMOCTOSTEIHHOTO
BEIECHUS
JKCIICPUMEHTATBHOM
EeSITENBLHOCTH,
OIIHCHIBATD
XUMHIUYCCKHUE PEaKIINH,
Ha0II0JaeMEIE B X0/

SKCIEpUMEHTA.
57. | XuMu4ecKuid aHaIu3: KaYeCTBEHHBIN 1 3HAHHE OCHOB 1.OpuenTanus Ha K.YVI. PeakxtuBsl u
KOJIN4ECTBEHHBIH XHMHYECKOrO AHAIA3 TOHHUMAHHE TPATHH 1. Ymenue XUMHYECKOe
ycriexa B y4eOHOi JIOTOBapUBAThLCS U obopynoBaHue

JIEeATENLHOCTH;
2. YuebHo-
MO3HaBaTEIbHBIN
HHTEPEC K HOBOMY
y4yeOHOMY MaTepuaiy u
crioco0am pereHus
HOBOM YaCTHOM 3aJ1a4uu

NPUXOJNTH K 00IIeMY
PEIICHUIO B
COBMECTHOM
JIESITeITbHOCTH;
2.YmMeHue
MPOIYKTHBHO
paspemniaTh
KOH(JINKTHI Ha OCHOBE
yueTa UHTEPECOB U
MO3ULIUM BCEX €ro
YYaCTHHKOB

ILYVY.

1. ®opmupoBath
YMEHHE IPOBOIUTH
CpaBHEHHE U
KJ1aCCU(HUKAIHMIO 110
3a/IaHHBIM KPUTEPHSIM;
2.DopMupoBaTh Y
yUaImxcs
MpeICTaBICHNE O
HOMEHKJIaType
HEOPTaHMYECKHIX
COEJIMHEHHI.

P.YVY/.

1. YMeHre yIuThIBaTh
BEI/ICIICHHBIC
YUUTENEeM OpHUEHTHUPHI
IEUCTBUSI B HOBOM
y4e0HOM MaTepHualie B
COTPYIHUYECTBE C
yUuTeNneM;

2. Ymenune
TUTAHUPOBATH CBOU
IEUCTBUS B
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COOTBETCTBHH C
MOCTaBIIEHHOU
3aa4ell ¥ yCIOBUSMU
€€ peaqu3anum.

58. | Teoperuueckue OCHOBBI OIBITHO- | YMEHHE OOBSCHATH 1.Pa3zButue BHytpenHern K.YV PeaktuBbl 1
AKCIEPUMEHTATBHON u MIPOCKTHOM | 3aKOHOMEPHOCTH MMO3WIIMY MKONFHUKA Ha 1. YMeHwue: XUMHYIECKOE
JIeSITeITBHOCTH. W3MCHEHHS CBOWCTB YPOBHE TIOJIOXKHUTEIIBHOTO  * CTPOUTH TIOHITHBIC o0opymoBaHHE

BEIIICCTB , 3HAHKE OCHOB | OTHOIICHHS K IIKOJIE, JUTS TIapTHEpa
SKCICPUMCHTAIBHON U TIOHUMAaHHUS BBICKa3bIBaHUS,
MIPOCKTHOMN HEOOXOJTUMOCTH YUCHHSI,  YYUTHIBAIOIINE, UYTO
JIeSITeITBHOCTH BBIPAKCHHOTO B MapTHEp 3HACT U
npeoOTajaHuy y4eOHO- BHJIMT, & YTO HET;
MO3HABATEIIbHBIX * 33/1aBaTh BOIPOCHI;
MOTHBOB H * KOHTPOJIMPOBATH
MPEANOYTCHIH JICHCTBUS TIAPTHEPA.
COILMAJILHOTO CITocoba ILYVY].
OIICHKH 3HAHMIA; Ymenue:
2.dopMupoBaHue * OCYILIECTBIISITh
BBIPaKCHHOMN aHaJIN3 0OBEKTOB C
YCTOHYUBOM yueOHO- BBIJICJICHUEM
[I03HABATEIILHOM CYILLIECTBEHHBIX U
MOTUBALIMU YUCHUA. HECYHICCTBCHHBIX
MIPU3HAKOB;
* OCYLIECTBIIATh
CHHTE3 KaK
COCTaBJICHHE LIEJIOTO
13 4acTew.
P.YVY/.
YMeHnusi:
1.0cymiecTBasATh
WUTOTOBBIN U
TOIIarOBbI KOHTPOIIb
0 PE3YNbTaTYy;
2. AnmekBaTHO
BOCIIPUHUMATH
OLIEHKY YUUTEIs;
3. PaznmuaTh criocob u
pe3yabTaT NeHUCTBUS

59. | BeIOOp TEeMBI IIpOEKTA. ‘YMeHre TUTaHUPOBAaTh PazBuBath criocooHocth K. YVY/I.

[ImannpoBaHue AEATETEHOCTH. COOCTBEHHYIO K CaMOOIICHKE Ha OCHOBe 1. YMeHme
SKCHEPUMEHTATBHYIO KPUTEPHSI YCIIEITHOCTH JIOTOBAapUBATHCS 1

JeATENbHOCTD , yMCHUE
BBIIBUIaTh TUIIOTE3EI,
CTaBUTh MPOCKTHHIC
3a0a4l.

yueOHOI eI TeTbHOCTH

MIPUXOANUTH K 00IIeMY
PELICHHIO B
COBMECTHOM
JIEATENLHOCTH,
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2.Ymenue
MPOIYKTHUBHO
paspenaTsb
KOH(JINKTHI HA OCHOBE
ydeTa HHTEPECOB U
MO3HULUHI BCEX €r0
YYaCTHHKOB

ILYVY .

1.YMeHnue npoBOaAUTh
CpaBHEHHE U
KJ1acCU(UKAIIHIO 110
3aJlaHHBIM KPUTEPUSIM;
2. ®opMupoBaTh y
yyarmxcs
TIPE/ICTaBIICHUE O
HOMEHKJIaType
HEOpraHMYeCcKNX
COEMHEHHUH

P.YVY/.

1.YMeHue yuuThIBaTh
BBIICIICHHBIC
YUYHUTENEM OPUCHTHPBI
JEWCTBUSI B HOBOM
yueOHOM MatepHase B
COTPYIHUYECTBE C
yUuTeneM;

2. Ymenue
TUTaHUPOBATh CBOU
JIEUCTBUST B
COOTBETCTBHH C
[IOCTaBJIEHHOU
3aJja4ueil ¥ yCIOBUSIMU
ee pearn3alim.

60.

Iloaroroska mpoekra.Coop HHGpOPMALUU
o JTaHHOU Teme.MonenupoBaHue
MPOEKTHONIEATEILHOCTH.

YMeHue miaHupoBaTh
COOCTBEHHYIO
SKCIEPUMEHTAIBHYIO
JeSITeIbHOCTD , YMECHHE
BBIIBUTATH THITOTE3HI,
CTaBHUTH IPOCKTHHIE

1.Pa3zBuTHEe BHYTpeHHEH
MO3UIIMY IIKOJIBHUKA Ha
CaMOCTOSITENTbHOE
MIPOCKTUPOBAHUE
yIeOHOM e TENbHOCTH
2.dopMupoBaHUe

K.YVI.

1. Ymenue:

* CTPOMTD IOHATHBIC
JUIS TTapTHepa
BBICKA3bIBAHMS,
YUUTHIBAIOIIINE, YTO

3aa4n, cooupars BBIPAXEHHON mapTHep 3HaeT U
HH(pOPMAIHIO U3 YCTOWIMBOM ydeOHO- BHJIUT, a 9TO HET;
Pa3TUIHBIX TTO3HABATEITHHON * 32/1aBaTh BOMPOCHL;
HACTOYHHKOB, MOTHBAILIUH YICHUS * KOHTPOJIMPOBATH
AHAIIN3UPOBATH, JIEHCTBUS TTAPTHEPA.
MOZETUPOBATH ILYVY .
SKCIIEPUMEHT YMeHue:

PeakTuBEI 1
XAMHUYECKOE
obopymoBaHne
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* OCYII[ECTBIIATH
aHaJn3 00BEKTOB C
BBIJIEJIEHHEM
CYIIIECTBEHHBIX U
HECYIIIECTBCHHBIX
MIPU3HAKOB;

* OCYILIECTBIIATH
CHHTE3 KaK
COCTaBJICHHUE IIEJIOr0
W3 YacTew.

P.YV].

VYMenus:
1.Ocy1iecTBasATh
HUTOTOBLIH U
TMOIIATOBBIN KOHTPOJIh
MO PE3yJNIbTaTYy;

2. AnekBaTHO
BOCIIPUHUMATh
OLICHKY YYUTEIS,

3. PaznnuaTs criocob u
pe3yabTaT AeHCTBUS

61-
65.

BrinonHeHue y4eOHBIX IPOEKTOB,
OITBITHO-9KCIIEPUMEHTAIILHBIX PadoT.
IIpakTHYeckne padoTel MO TeMaM
NMPOEKTOB Y4aIIUXCH

Hcnonp3oBaHue
71a00paTOPHOr0000PY 10
BaHUS U CTEKJITHHOM
MOCY/Ibl, IPOBEACHUE
SKCIIEPUMEHTOB IS
JI0Ka3aTeNbCTBA
BBIIBUTAEMBIX
MIPEANOI0KEHUH;
OIMCaHue Pe3yIbTaToB
3TUX paboT

K.YVY/I.

1. YMmenue
JIOTOBAPHUBATHCS U
MIPUXOJIUTH K 00IIIeMy
PCILCHUIO B
COBMECTHOM
JIEATEILHOCTH;
2.YMmenue
MPOIYKTHBHO
paspemniaTh
KOH(JIMKTEI HA OCHOBE
yueTa HHTEPECOB U
MHO3ULINH BCEX €TO
YYACTHHKOB

ILYV/.

1. ®opMupoBaTh
YMEHHE MPOBOIUTH
CpaBHEHHE U
KJIACCU(HUKAITHIO TT0
3a1aHHBIM KPUTEPHSIM;
2.DopMHUpOBATh y
yUarnuxcs
MPE/ICTABICHUE O
HOMECHKJIATYPE

PeakTuBbl u
XUMHYECKOE
obopyoBaHue
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HEOpraHMYeCcKNuX
COEZIMHEHUIL.

P.YVY .

1. YMeHue yunThIBaTh
BBIJICJICHHBIE
YYUTENNEM OpPUEHTHPHI
JICUCTBHSI B HOBOM
yueOHOM MaTepHaje B
COTPYIHUYECTBE C
YUHUTENEM;

2. Ymenue
TUIAHUPOBATh CBOH
JIeHCTBUST B
COOTBETCTBHH C
MOCTaBJIEHHON
3a/1a4ell ¥ yCIOBUSAMU
ee pean3alyu.

66.

[oaroroBka y4eOHBIX ITPOEKTOB K
3aluTe

Pa3BuBaTh ciocoOHOCTH
K CAMOOIIEHKE Ha OCHOBE

KPUTEPHUS YCIICIIHOCTH
yueOHOIl esITenbHOCTH

K.YV].

1.Ymenue
HCIIOJIb30BaTh Peyb
JUISL PETYIALIMUA CBOETO
JeHCTBUS;
2.AleKBaTHO
HCITO0NIL30BAaTh
peveBbIe CpeACTBa s
pelnieHus

Pa3IUYHBIX

KOMM YHUKATHUBHBIX
3aj1a4, CTPOUTh
MOHOJIOTHYECKOE
BBICKa3bIBaHUE,
BIAJETh
JUAIOTHYECKON
hopmoii peun

P.YV].

YMenune
CaMOCTOSITEIBHO
aJIeKBaTHO OLIEHUBATh
MIPaBUIBHOCTH
BBIIIOJHEHHUS IEHCTBUS
1 BHOCHTH
HEOOXOAUMBIE
KOPPEKTHBEI B
HCIIOJHEHHUE KaK 110
XOIY €T0 pean3allii,
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TakK ¥ B KOHIIE
JIEUCTBHSL.

ILYVY].

YwMmenue:
OCYIIECTBIISITh
CpaBHEHHE U
KJIaCCU(UKAIIHIO,
BEIOMpAst KPUTECPHUU
JUTSL YKa3aHHBIX
JIOTHYECKHUX
oreparuii;

CTPOUTD JIOTUYECKOE
paccyxieHue

67.

[Mpomexyrounas aTTecTarms.
3amuTa MpoeKToB

‘VMeHue oBnajcHus
HABBIKAMH KOHTPOJIS U
OIICHKU CBOE
JIESITETIbHOCTH, YMEHHE
[PEeABUIETH BO3MOXXHBIE
IOCJIeACTBHA CBOUX
JIeNCTBUM

YMeHne OleHUThL CBOU
yUeOHBIC JTOCTIKCHUS

K.YV]I.

1.Ymenue
UCIIOJIB30BaTh peyb
JUTSL PETYJISIIIAN CBOETO
JeHCTBUS;
2.AleKBaTHO
HCII0/IH30BAaTh
peueBbIe CPEACTBA IS
peieHus

pa3ianyHbIX

KOMM YHUKATHUBHBIX
3aj1a4, CTPOUTh
MOHOJIOTHYECKOE
BBICKa3bIBaHUE,
BIAJETh

A0 HYECKON
hopmoii peun
P.YV].

YMenune
CaMOCTOSITEIBHO
aJIeKBaTHO OLIEHUBATh
MIPaBUIBHOCTH
BBIIIOJHEHHUS IEHCTBUSI
1 BHOCHUTH
HEOOXOIUMBIE
KOPPEKTHBHI B
HCIIOJHEHHUE KaK 110
XOIy €T0 pean3allii,
TaK ¥ B KOHIIE
IEUCTBUSL.

ILYVY].
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VYmenue:
OCYIIECTBIISTh
CpaBHEHHE U
KiIaccu(UKanuio,
BEIOMpAst KPUTECPHUU
JUTS YKa3aHHBIX

JIOTHYECKIX
oreparuii;
CTPOUTD JIOTUYECKOE
paccyXieHue
68. | PemeHue 3a7a4 MOBBIMICHHOTO YPOBHS YMeHue oBnaJeHus ‘YMeHue OleHUTh CBOU K.YVI. PeaxtuBbl
CIIOKHOCTH, PEIICHHUE MPAKTUKO HABBIKAMH KOHTPOJISA U YyUeOHBIC JOCTIKEHUS YMenue XUMHYIECKOE
OpPUCHTUPOBAHHBIX 3aIaHUI OLIEHKH CBOEH CaMOCTOSITENILHO 000pyI0BaHNE
JIeSITENIbHOCTU, YMEHHE OpPraHU30BHIBAThH
TPEABUICTh BO3MOXKHBIE yueOHOe JIeiicTBHE.
MOCJIEJICTBHUS CBOUX ILYVY].
JIeHCTBHIA YMmenue
npeoOpa3oBLIBAThH
nHpopmanuro u3
OJIHOT'O BUJIa B JIPYT'OM.
P.YVY].
YMeHue cocTaBiATh
TUTaH PeIICHUsI
POOJIEMBI
69. | Pemienue 3a71a4 HOBBIIICHHOTO YPOBHS YMeHue oBi1azieHus YMeHue o1eHUTb CBOU K.YV]I. PeakTuBbl 1
CIIO)KHOCTH, PEIIeHHE MTPAKTUKO HaBBIKAMU KOHTPOJIS U yueOHbIC JOCTIDKEHHS YMenne XHUMHUYECKOe
OpPUEHTUPOBAHHBIX 3aJaHUN OLIEHKH CBOEH CaMOCTOSITENTFHO obopyoBaHue
JeSITEeIHHOCTH, yMEHHE OpPTaHU30BBIBATh
NPEABUICTh BO3MOXKHBIE yueOHOe JIeHCTBHE.
MOCJIEICTBUSI CBOUX ILYVY.
NelcTBUHN YmMmenue
mpeoOpa3oBhIBATH
HH(POPMAIIHIO u3
OJIHOT'O BHJIa B JIPYT'OM.
P.YVY/.
‘YMeHue cocTaBsTh
TUTaH PEIIeHUs
POoOIEMBI
70. | O6oOIIEHHE, CHCTEMATH3AMNS U 1.3akperuienye 3HaHUH 1. YMenue K.YVI. Pabora ¢
KOPPEKIHA 3HAHUH yJaIuxcs 3a Kype ¥ PacYeTHBIX HABHIKOB OPHEHTUPOBATHCA Ha YMmenne TecTaMu
«OKCepruMeHTabHAsI XUMID», 8 KIacc. | y4-Csl. TTIOHUMaHWE IPUIHH CaMOCTOSITENTEHO (MHIUBU
TecToBbIi KOHTPOJIb. 2.YMeHue permarb ycriexa B yueOHOH OpraHU30BBIBATH JIyaJIbHbI
TUTIOBBIC TIPUMEPHI JeSITeTbHOCTH yaebHoe e
KOHTPOJIBHOH pabOoTHL. B3aMMOJIEHCTBHUE B 3a/1aHMs)
rpyrme
IL.YY/.

56




Ymenue:

* OCYII[ECTBIISTH
aHan3 00BEKTOB C
BBIJIEJIEHHEM
CYIIIECTBEHHBIX U
HECYIIECTBCHHBIX
TIPU3HAKOB;

* OCYILIECTBIIATH
CHHTE3 KaK
COCTaBJICHHUE 1IETI0r0
W3 YacTew.

P.YV].

YMmenus:
1.Ocy1iecTBasATh
HWTOTOBLIH U
TMOIIATOBBIN KOHTPOJIh
O PE3yNIbTaTYy;

2. AleKBaTHO
BOCHpI/IHI/IMaTB
OLICHKY YyYUTEIS,

3. PaznnuaTh criocob u
pe3yabTaT AeHCTBUS
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KAJIEHJIAPHO-TEMATHYECKOE INVIAHUPOBAHUE

BHEYpO4HOI1 aesaTeabHOocTH « XUMMUSA» - 9 kiacce (68 yacos)
¢ YKa3aHUEM HMCII0Jb30BaHUs 000py10BaHUs HU(PPOBOIi 1adopaTopuu
«Touka pocra»

Ne ni/m Tema ypoka ILnanupyemMbie pe3yJIbTATHI Kou-Bo Jara Hudopmanu| Ucnons3oBanne
IpeameTnbie YV I JlmanocTHBIE MeTanpeaMeTHbIe 1acoB OHHast 06opynioBanust
YV YV nomaep:xkka | «Touka pocta»
yaedoHuKPyo
sumuc I'E. ,
Denvoman
D.I". Xumust:
9K
BBenenue B kypc «IKcnepuMeHTaIbHass XuMusi-9» (2 u
1. Beoonwviit uncmpykmasic no Th [Jats nonarue o npeamere | 1.MotuBanus K. YV . 1 TexHuka
XuMust — HayKa dKcriepuMeHTanbHas. | xumud.  CdopMupoBaTh | HaydeHHUs 1.Pa3pemienne 0e3omacHoOCTH B
TP MIEpBOHAYAJIbHBIE NpeaMETY KOH(JINKTA KaOuHeTe
Jemoncmpayuonnwtit onotm Ne 1. | npencrasienus: XUMUS 2.YrpaBieHue XMMUH [IEHTpa
O3Hakomnenue ¢ JaabopamopHblm | a) O BellecTBe, a Takke o | 2.Pa3BuBath MOBEJIEHUEM TapTHEpa «Touka Poctay.
obopyoosanuem; npuémel | IPOCTHIX U CIOXHBIX | UYBCTBO ILYVY/. 3HAKOMCTBO C
0e3zonacHoil pabomul ¢ HUM. BEIIECTBAX; TOPAOCTH 32 1.®opmupoBanue 000pyI0BaHHEM
0) HauaTh (HOPMHPOBATH | POCCHICKYIO MO3HABATENbHOW LIENH .
YMEHHE XapaKTepU30BaTh | XUMUYECKYIO e CHUMBOJIBI
BEIIIECTBA, UCTIONB3YA A | HAYKy XUMHYECKUX
storo ux ¢uzuyeckue | 3.HpaBcTBeHHO- 2JIEMEHTOB
CBOIICTBA. 3TUYECKOE e  XuMuYECKHe
OLICHUBAHHE hopmysbl
TepMunbl
AHanus u
CHHTE3
P.YV/.
1.Ilenenonaranue u
TUTAaHUPOBAHUE.
2. 1

BxoaHoe TecTHPOBaHME 110
TeOpPeTHYEeCKUM H
NMPAaKTHYECKUM 3HAHUSAM 3a 8
KJIACC

Pa3nen 1. MHorooopasue XuMH4eCKUX PeaKknuil B IKCIePUMEHTANbHOH Xxumun (154)
Tema 1. Xumuueckue peaxyuu (6 u)
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Ilpakmuueckaa padoma Ne 1 YMeHue none30BaThCs PazBuBath PerynsituBHbIE: HaTunk
«Ilpasuna mexuuxu 6ezonacrocmu HarpeBaTeIHHBIMU YMEHUsI OCyYIIeCTBIISIOT TeMIIepaTyphI
npu paéome c 1a060pamopHvIM pudopaMu OLIEHUBATh TMOIIATOBEIN KOHTPOIh (Tepmomnap-
ooopyoosanuem. Uzyuenue cmpoenusn CHTYaLlUIO | IO PE3YJIETATy HBIiT)
niamenu» OTEPaTUBHO ITosnaBaTe/ibHbBIE: ’
CIIUPTOBKA
MPUHAMATh CtposT peueBoe
pelieHue, BBICKa3bIBaHUC B
HaXOIUTh YCTHOM U TUCbMEHHOMN
aJIeKBaTHbIC ¢dopme
CIIOCOOBI KoMMyHHKATHBHBIE:
B3aMMOJICHCTBM Y YHTHIBAIOT Pa3HBIC
I C MHEHHS U CTPEMSITCS K
OTHOKJIACCHUKA  KOOPJWHAIMH
MH BO BpeMsI Pas3IUYHBIX O3UIINHI B
TIPOBCICHHSI COTPYIHUYECTBE
MPaKTHUECKON
paboTHI.
OBP B 3kcriepUMEHTATBHON 3HaTh ONpeNeNeHus dopmuposats  [lo3HaBaTesbHbIE: §1, JlaTumnk
XAMMAH OKHMCJIMTEIbHO- MOTUBALMIO K BBIOMPAIOT OCHOBAHUS TEMIICPATYyPbI
B BOCCTAHOBUTEIbHOMU U KDUTEDUM TUTS IUIATUHOBBIN
Jlabopamopuwtii onvim Ne 1 LeneHanpasneH PHTCDIH L
peaKknuy, OKUCIIUTEIIA, - KaccuUKaIIH
«H3yuenue peakyuu 63au- BOCCTaHOBUTENS. YMETh Hoii peaxLmii
MoOelicmeun Cyibhuma HAMPUsA | ypaBHUBATH MPEOOPA3OBHIBATE
Mo3HaBaTeNbHO
C NEPOKCUOOM 8000p00a» OKHMCIIUTEIbHO- o nH(OPMAIHIO U3
BOCCTAHOBUTEJBHEIE " OIHOTO BIJIA B ZIPYTOii
peakuuu, pasbACHATH AEATENBHOCTH,
> 0CO3HAHHOE U BBIOHpATh [T ce0st
HPOLECChl OKUCIICHUS U
pou ’ yobHyo hopmy
BOCCTaHOBJICHHSI, yBaXXuTesbHOe
(bukcayn
NPUBOAUTH MPUMEPHI "
OKHUCITUTEBHO- TPECTABIICHHAA
pobpoxkenartenb uHpopMALHH
BOCCTaHOBUTEIbHBIX Hoe P
peaKuuii. eryJisiTHBHbIE:
OTHOLWEHKE K BBIZIBUTAIOT BEPCUU
apyromy pemieHns mpoOIeMBbl,
4enoBeky, ero 0CO3HABaTh KOHEYHBII
MHEHUIO, pe3ynbrar
MnpoBo33peHn  KoMMyHMKaTHBHBbIE:
0. OTCTauBATh CBOIO

TOYKY 3pEHHS,
MPUBOANTH apTYMEHTHI,
MIOATBEPKIast X
(haktamu

pa3nuyaTh B YCTHOM
peun MHEHUE,
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J0Ka3aTCJIbCTBA,
TUIIOTE3bI, TCOPUUN

TemwioBou 3(1)(1)6KT XUMUYECKUX | 3HaTh dopmMupoBaTh PerynsiTuBHblie: §2 Jlatunk
peaxuuit. [oustie 06 9K30- U KJ1accU(pUKaIMOHHBIN LETIOCTHOE BBIJIBUTAIOT BEPCHU TEMIEpaTyphl
TIPU3HAK MHPOBO33PEHHE, PpEIIeHUs MPoOIeMBbl, TUTATHHOBBIN
SHJIOTCPMHUYECCKUX PCAKIUAX. .
8 TEPMOXUMHYECKUX COOTBETCTBYIOIl  OCO3HAaBAaTh KOHEYHBIH
HAemoncmpayuonnslii onvim Ne peakuuii. TTonuMaTh ee pesysbTaT
2[pumepsl oK30- U 3HAYEHUE TEPMUHOB: coBpemeHHOMY  Ilo3HaBaTejibHbBIE:
OHOOMEPMUHECKUX PeaKyuil. TEer10BOH 3 deKT YPOBHIO BBIOMPAIOT OCHOBAHUS
Hemoncmpayuonnvuit onvim Ne 3 | xummdeckoil peaximu, pas3BUTH U KPUTCPUH IS
«Tennoeoii 3ghgpexm TEPMOXHMHYECKOE HayKH. Ki1accuUKaum
PACMBOPEHUA 6eULeCE 8 800 YpaBHEHHE PpEaKLUH, peakimii
3K30- U npeoOpa3oBHIBATH
SHJIOTEPMHUYECKUE nHpopmanuio u3
peakuuu. YMerTb OJIHOTO BUJIA B JIPYroii
3aIUChIBATh 1 BBIOMpATH 115t ce0st
TEPMOXUMHUYCCKHE ynobHyto hopmy
YpaBHEHHUS peakiuil U (uxcanuu
BBIYUCIIATH KOJIHUYECTBO MpEaACTaBJICHUA
TEIUIOTHI 110 nHbopmanuu
TCPMOXUMHUYCCKOMY
YpaBHEHHIO PEaKIUH.
CKOpOCTB XUMHUYECKUX 3HaTh omnpejeneHre dopmupoBaTh PeryasiTuBHbI€: 83 Hatuux pH
peakiumii CKOPOCTH XHMHUECKOH MOTHBAIMIO K CaMOCTOSITENTFHO
Jlemoncmpayuonnviii onvim Mo peakmuu u eé _ | beneHanpasieH O00HApPYKHUBAIOT U
. . | 3aBUCHMMOCTH OT ycioBuil | HOH (hopMynupyroT
4B 3awwodevucmeue YUHKRA € COTAROU | nhorekaHnst peaKIym. MO3HABATEILHO  MPOOJIEMYy.
u yrey CHOZf Kucromamu. IlonumaTe 3HAUYEHUE 51 Ilo3naBaTenbHbIE:
Bsaumooeiicmeue SPAHYIUPOBARHOCO | rennriHOB JIeSITeIbHOCTH, BBISBIIAIOT IPUYHUHBI U
YUHRA U YUHKOGOU MBLIL € COTAHOU | yatammsaTopy, OCO3HAHHOE, CIIEZICTBUS SIBJICHUIA,
Kucromou. B 3aufft00eucmguve OKCM?Q «MHTHOHUTOPY, YBa)KUTEIBHOE CTPOSIT JIOTHYECKHE
meou(Il) ¢ cepnoii kucromoti pasHot «(epMeHTBD. " P ws—
KORyermpayuit npi: pastbix JoOpokenaTeNlb  YCTaHABIMBAIOT
memnepamypax. ) HoO TIPHIHHHO —
Jlabopamopnutii onvim Ne 2 CIICZICTBEHHBIE CBSI3HU
«H3menenue pH 6 xo0e KoMMyHHKATHBHBIE:

OKUCIUMmMEJ/IbHO-60CCMAHO-
6UMmMEJ/IbHbLX peakuuﬁ»

YUUTHIBAIOT Pa3HBIC
MHEHHUS ¥ CTPEMSTCS K
KOOpIMHAIINN
pa3NUYHBIX MO3ULIMHI B
COTPYIHUYECTBE,
hopmMyIHpyOT
COOCTBEHHOE MHEHHUE U
MTO3UILINIO
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Ilpakmuueckaa paboma Ne2. YMerp ompenensatb, kak | Pa3BuBatb PerynsiTuBHblie: Jatuuk
H3yuenue enusnus yciosuii W3MEHUTCS CKOpPOCTh YMEHHS OcymeCTBJEsHOT HaIpPsDKEHUS
N peaKuuy Moj BIMSHUEM | OLIEHHBAThH TIOIIAr OBBI KOHTPOJIb
npoeedemm xumuueckou
. pa3M4HBIX (HaKTOPOB CUTYallI0O U TI0 pe3yNbTaTy
peakyuu na eé ckopocmo. Th OIIEpaTHBHO Io3naBaTe/bHbIE:
P IPHUHAMATE CTposT peueBoe
ﬂaﬁopamopubtﬁ onvim Ne 3 pelienue, BBICKA3BIBaHUEC B
«Cpasnumensnasn xapakme- HaXOIUTh YCTHOH U MNCEMEHHOU
PUCMUKA 60CCHMAHOUMENbHOTL a/ICKBATHBIC topme
CHOCOBHOCINIL MEMALI06) CIIOCOOBI KoMMyHUKATHBHBIE:
B3aUMOJICHCTBM Y YHTHIBAIOT pa3HbIC
1 c MHEHHS U CTPEMSITCS K
OJTHOKJIACCHHKA  KOOPJMHAIMN
MU BO BpeMs Pa3NYHBIX TIO3ULINI B
MPOBEICHHUS COTPYIHUYECTBE
MPaKTHUECKON
paboTHI.
Penienuie 3a1a4 noseilieHHOro ypoBHs | 1.3akpernienue 3Hanuii u | 1. YMeHue K.YYI.
CJIO)KHOCTH NPaKTHYECKUX, OpPHEHTHpPOBaTh Y MeHHe
pacyeTHBIX HABBIKOB y4- | Csl Ha CaMOCTOSITEIIHHO
csl. MOHUMaHHe OpraHHU30BHIBATh
2.YMeHue periath NPUYHH ycriexa  yueOHoe
TUIIOBBIE IIPUMEPBI B y4eOHOI B3aUMOJECHCTBHE B
KOHTPOJIBHO- JIeSITeTbHOCTH rpymmne
HU3MEPUTENIbHBIX ILYVY .
MaTepuaoB Ywmenue:

* OCYIIECTBIIATH aHAITHU3
00BEKTOB C
BBIJIEJICHHEM
CYIIECTBEHHBIX 1
HECYIECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBJIATH CHHTE3
KaK COCTaBJIEHHE
LIEJI0r0 U3 YacTEH.
P.YVY .

YMenuns:
1.OcymecTBasATh
HWTOTOBBIN 1

TOIIar OBbIN KOHTPOJIb
IO PE3YINbTaTYy;

2. AnekBaTHO
BOCIIPHHAMATH OICHKY
YUUTETs;
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3. Paznuuath criocob u
pe3ynbTaT NercTBUS

Tema 2. Inexmponumuueckan ouccoyuayus (9 u)

9. QHGKTpOJII/ITI/I‘IeCKaSI 3HaTh OnpeaesieHus dopmupoBaTh PerynsiTuBHblie: 86 JlaTtuuk
JUCCOLMALHS — IIaBHOE TOHATUH «3JICKTPOJIIMT», | OTBETCTBEHHOE  CTaBSAT yUcOHYIO 3JEKTPO-
. «CHEDIICKTPOIIUTY, OTHOIIIEHHE K 3a/1aqy, OIPEIEIIIIOT TIPOBOJHOCTH
YCJIOBHC TPOTCKAHMS PCAKIIMH B «3JICKTPOTUTHICCKAS YYEHHIO, MOCJIEeIOBATEIIbHOCTh
pacTBOpax. JCCOIMAIHSL». YMETh TOTOBHOCTh H IPOMEKYTOUHBIX
Hemoncmpayuonnsuit onsim WUIFOCTPUPOBATH CIIOCOOHOCTh K IIENICH C yu4eToM
Ned Hicnoimanue pacmeéopos éewjecme | IpAMEPAMU  U3yYEHHEIE CaMOpPa3BUTHIO  KOHKPETHOTO
Ha JIEKMPUYECKYI0 NPOBOOUMOCHTb. MOHATHS U OOBACHATH u pe3yibTara,
Jlsusicenue uonos 8 INeKMpuiecKkom MPUYUHY caMo00pa3oBaH  COCTAaBJISIOT IUTAH U
noie. 3JIEKTPONPOBOJHOCTH uto. PazBuBaTh  anroput™ aercTBuiA
BOJIHBIX PacTBOPOB koMMyHUKaTUB  Ilo3HaBaTelbHBbIE:
ﬂeMOHcmpauuouubu‘l' onvim Nes5 coJyieli, KHUCJIOT U HYIO CaMOCTOATEIIbHO
«Inekmponumsl u ienove. KOMIIETEHTHOCT ~ BBIJEIISIOT
HeIIeKmpPOoaumul) b, yMCHHE ¢bopmynupyior
yBa)KaTh UHYIO MO3HABATENILHYIO LIElb,
TOYKY 3pEHUS UCTIONB3YS 00IIme
pu MIPUEMBI PELLIEHUS
00CyK1eHHH 3a/1a4
MPOOJIEMBI. KoMMyHHKATHBHbBIE:
Kontpons u orieHka
JICCTBUI apTHepa
10. | O JICKTPOJIUTHYECKAS 3HaTh OIpeeIICHHs DopMHpOBaTh PeryasiTuBHbIE: 87 PeaktuBbl 1
JUCCONMANHS KHCIIOT , TIOHATUN «KHUCIIOTa, OTBETCTBEHHOE  CTaBSAT y4eOHYIO XUMHUYECKOE
. . «OCHOBAaHHE», «COJbY» C | OTHOIICHHE K 3a/1a4y, ONpPeesioT obopyoBaHue
ICJI0YCHU U COJICH.
TOYKU 3PEHUS TEOpHUU YUEHHIO, MOCIIEI0BATENHHOCTh PeaktuBbI 1
3JIEKTPOIUTHUECKON TOTOBHOCTh U MPOMEXYTOUHBIX XUMHUYECKOE
JUCCOLMaUU. YMETh CIOCOOHOCTh K IIeNel C yueToM obopyoBaHue
OOBSICHATH OOIIHe CaMOpPa3BUTHIO  KOHKPETHOTO
CBOMCTBA KHCIIOTHBIX u pe3yibTara,
WIIETIOYHBIX PacTBOPOB caMo00pa3oBaH  COCTAaBJISIOT IUTaH U
HaJlMYMeM B HUX HOHOB | HIO. AJTOPUTM ACUCTBUI

BOJIOPOZia M THIPOKCHJ-
HOHOB COOTBETCTBEHHO,
a TaKKe COCTaBIIATh
ypaBHEHHS
3JIEKTPOIMTUYECKON
JMCCOIMAIN KHCIIOT,
OCHOBaHUHN M coneil.

Ilo3HaBaTe/NbHBIE:
CaMOCTOSTEIHHO
BBIJCTISIOT
hopMyIHPYIOT
MO3HABATENIFHYIO LIEITb,
UCIIONB3Ys 00IIIe
MPUEMBI PEIICHNS
3amad
KoMMyHHMKATUBHbBIE:
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Kontpons u oneHka
JIeMCTBUI MapTHEpa

11. | CunpubIe U ci1adObIe 3HaTh onpeAeneHUs dopmMupoBaTh PerynsiTuBHblie: 88 JlaTtuuk
IIEKTPOJIHTHL TTOHSTHI «CTETICHDb OTBETCTBCHHOE  CTaBSAT y4eOHYIO 3JEKTPO-
JaGopamopnuiii onvim Ne 4 AIEKTPOIUTHICCKOM OTHOIIIEHHE K 3a/1aqy, OMPEeIIsIOT MIPOBOHOCTH

JTICCOIIHAITUI, «CHIIBHBIC | YICHHUIO, MOCJIEI0BATEIBHOCTh

«Cunenvie u cnabuie snex- 3IEKTPOJIUTHD», TOTOBHOCTh U MPOMEKYTOYHBIX

mpoumsl) «CTa0BICAIEKTPOTUTHD. CIIOCOOHOCTh K IIENICH C yu4eToM
IToHuMaTh pazHHIY CaMOpPa3BUTHIO  KOHKPETHOTO
MEXIY CHJIBHBIMH U u pe3yibTara,

CJTa0BIMU 3JICKTPOJIUTAMHU | CaMOOOpPa30BaH  COCTABISIOT IUIAH U

HI0. aNropuT™ AEHCTBUI

IMo3naBarTejibHbBIE:
CaMOCTOSITEITLHO
BBIZIEIISAIOT
(hopMynupyroT
MO3HABATENILHYIO 1ICTh,
UCTIONB3YS 00IIue
MIPUEMBI PELLIEHUS
3a7a4
KoMMyHHKATHBHbBIE:
KonTpons u onenka
JIeCTBUI apTHepa

12. Peaxiinu nosHOrOo 0OMeHa. 3HaTh ompeneaeHue DopmMuUpOBaTh Ilo3naBaTeabHbIE: 89 Jatunk
JlaGopamopnbwiii onvim Ne 5 peaxiuii HOHHOTO MHPOBO33PEHHE, CaMOCTOSATEIBHO JNEKTPO-
«B3aumodeiicmeue 2udpoxcuda oOMeHa, yCIOBHS HX COOTBETCTBYIOII  BBIACISIOT NPOBOJIHOCTH,
6a N . NpOTeKaHus. YMeTb ee (hopMynupyroT J103aTOp 00BEMA

IDUA C CEPHOU KUCTIOMOU)

Toxroroska k TUA COCTABJIATL TIONHBIE 1 COBPEMEHHOMY  IIO3HABATENbHYIO LIEJIb, JKUIIKOCTH, OF0-
COKpAaIIEHHbIE HOHHBIE YPOBHIO HCTIONB3YS 00IIme peTka
ypaBHEHHsI HEOOPATUMBIX | Pa3BHUTHS TIPUEMBI PEIICHUS
peaxkuii M pa3bACHATH HayKH, 3a7a4
HUXCYIIHOCTh, MPHUBOAUTH | KOMMYHHUKAaTHB  KOMMyHHKATHBHbBIE:

TIPUMEpPHI peaKIi HYIO Kontpomns u onenka
HOHHOTO OOMEHa, KOMIIETEHTHOCT ~ JICHCTBHIl MapTHeEpa
AOYIHAX OO KOHIA. b W yBa)XCHHE
K MHOM TOYKE
3peHusl MpH
00CYXKIIEHIHN
pe3ynpTaToB
BBITIOJIHCHHOU
paboTEHIL.
13. | Peakniuu MIOHHOTO OOMEHA. YMeTh NpUMEHSITh Pa3BuBath PeryasiTuBHbIE: MOBTOPUTH| JlaTdamk
TEOpPETUIECKHE 3HAHUS YMEHUS 89 ANEKTPO-
HA TIPAKTUKE, OOBSICHATH | OIEHWBAThH MIPOBOTHOCTH
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Jlabopamopmnuolii onvtm | PE3YIbTATHl TPOBOANMBIX | CHTYAIHIO U OcymiecTBisor
No6Peaxyuu obmena MedcQy | OTBITOB, OIepaTHBHO TIOIIAr OBBIM KOHTPOJIb
Pacmeopami 1eKmpoIUmos. XapaKTepru30BaTh NPUHAMATD TI0 pe3yNbTaTy
JlaGopamopnuiii  onvim  Ne 7 | YCUIOBHA NPOTEKaHMs peuienue, IMo3naBaTenbHbIE:
«O6pazosanue coneii aumonusy | PEAKWI B pactsopax HaXOANTh Crposr peueBoe
Pelliene 33,124 TOBIIIEHHOro ypows | ZIEKTPOTUTOB JI0 KOHIA. | aJEKBATHbIE BBICKA3bIBAHNC B §
CIOMHOCTH CIIOCOOBI YCTHO#H 1 MMCbMEHHOH
B3aUMOJIEicTBH  (opme
1 c KoMMmyHukaTnBHBIE:
OJTHOKJIACCHUKAa Y YHTHIBAIOT Pa3HbIC
MH BO BpeMs MHEHHS U CTPEMSTCS K
TIPOBEICHUS KOOpAWHAINU
MPaKTHYECKOH Pa3NYHBIX TIO3ULINI B
paboThl. COTPYJHHYECTBE
14. Ilpakmuueckas paooma Ne3. YMeThb oCyIecTBIATh ®dopmupoBath PerynsiTuBHbIe: PeakTuBbl 1
«Pewenue XMMHYECKHE OTBITHI HA MHPOBO33PEHUE, CTaBST YUCOHYIO XgMquCKoe
3HaHHE KaueCTBEHHBIX COOTBETCTBYIOII  3a/1a4y, ONPENEISIOT 000pYAOBAHHC
IKCnEPpUMEHmMAibHblX 3a0ay Ha ..
peaKIyii; COCTaBIsTh ee MOCIIEI0BATENLHOCTh
onpedenenue  KAMUOHOS U | nonmpie u cOKpalIEHHBIC COBPEMEHHOMY  HPOMEKYTOYHBIX
anuonoe»Th VOHHBIE YPaBHEHHUS YPOBHIO 1eneit ¢ yuerom
HEOOpaTHUMBIX PEaKIHi U | Pa3BUTHS KOHKPETHOI'O
Pa3bsCHATh WX CYIIHOCTH. | HAYKH, pe3yJnbTara,
XapakTepu3oBaTth KOMMYHHKATUB  COCTABJISIIOT IUIaH U
YCIIOBUSI TEUECHUS HYIO AJTOPUTM ACUCTBUI
peakuuii, UAYIHX 10 KoMIeTeHTHOCT — [lo3HaBaTesnbHbIE:
KOHI[a, B PacTBOpax b U YBaXECHHE  CaMOCTOSTENIBHO
3JIEKTPOJIUTOB. K MHOM TO4YKe BBIJCTISIIOT
3peHusi Mpu (hopMynupyroT
00CyX1eHIH MO3HABATEJIbHYIO LN,
pe3yJIbTaToB UCIIONB3Ys 00mIne
BBIITOJTHEHHOU MPUEMBI PEIIeHHs
paboThI. 3a7a4
KoMMyHHUKATHBHBIE:
Kontpomns u onenka
JICICTBUI MapTHepa
15. Fudpo JIU3 COJICL. 3HaTh OmpeneneHue DopmMupoBaTh PeryasiTuBHbI€: 810 PeaxTuBbl u
PelueHne 3aa4 [OBBILICHHOTO YpoBHs | THAPOIN3a CONEH. YMETh | OTBETCTBEHHOC — BHOCAT HEOOXOIMMEIC XUMHYECKOE
CIIOKHOCTH OIPEACNATh XapakTep OTHOILIEHHE K KOPPEKTHBHI B JICHCTBHUE obopynoBaHue
Cpensl pacTBOPOB COJNEH | Y4EHHIO, TIOCJIE €TI0 3aBEPILCHUS

10 WX COCTaBy.

TOTOBHOCTb U
CIIOCOOHOCTH K
CaMOpa3BUTHUIO
u

Ha OCHOBE €T0 U yJeTa
XapakTepa CIeTaHHBIX
OIIHOOK.
Ilo3naBaTenbHbIE:
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camoo0pa3oBaH
HIO.

CTPOSIT peyeBoe
BBICKA3bIBaHKE B YCTHOM
U TIHCBMCHHOH (hopMe

KomMyHHKaTHBHEBIE:
KOHTPOIHPYIOT
JICHCTBHS TapTHEpa
16. Ilpakmuueckas paboma Ne4. YMeTb NpUMEHSTh Pa3BuBats PeryasiTuBHbIC: 1 IToBTOpUT | PeakTuBh! 1
Pewenue TEOpeTHYeCKUe 3HAHUS YMEHHS OcymiecTBisoT b TI0 XHUMHUYECKOE
0 Ha MPaKTUKe, OOBSACHATH | OLICHUBATH TIOIIAr OBBI KOHTPOJIb yueOHHKY | 000pyI0BaHHE
IKCREPUMEHMATLHDLX 34041 pe3yNbTaThl NPOBOJUMBIX | CUTYalMIO U TI0 pe3yNbTaTy MaTepua
no meme OIIBITOB, OIIEPATUBHO Io3HaBaTedbHbBIE: raasel 11
«Inekmponumuueckan XapaKTepru30BaTh NPUHAMATD Crposr peueBoe
ouccoyuayusn. T YCIIOBHS TPOTEKAHUS pelieHue, BBICKa3bIBaHHE B
peakuuii B pacTBopax HaXOANTh YCTHOW M TIUCbMEHHOM
JJIEKTPOJIUTOB JI0 KOHNA. | aJeKBaTHBIC ¢dopme
CIOCOOBI KoMMyHHKATHBHbIE:
B3aMMOJICHCTBM Y YHTBIBAIOT pa3HbIC
a1 C MHCHUA U CTPEMSATCA K
OJJHOKIJIACCHUKA  KOOPIUHAILIUH
MU BO BpeM:d Pa3JINYHbIX [TO3ULUI B
IMPOBEACHU A COTPYAHHUYECTBE
[IPAKTUYECKON
paboTHI.
17. | TecToBbIii KOHTPOJIbHO YMeTh UCHOIb30BaATH DopmMuUpOBaTh PeryasiTuBHbIe: 1 [ToBTOpPUT
pazdeny «MHorooGpasue npuoOpeTéHHbIe 3HAHUS. | OTBETCTBEHHOE OCYWIECTBIIAIOT b IO
. OTHOILIEHHE K TMOIIATOBBIA U yueOHHKY
XUMHYECCKUX peaKllUi B .
” YUYEHHIO, UTOTOBBI KOHTPOJIb MO MaTepual
IKCIEPUMEHTAJIBLHOU XUMHH) rOTOBHOCTh M PE3YJIbTATy. TJIaBbI
CIIOCOOHOCTHh K
CaMOpa3BUTHUIO
u
camMoo00pa3oBaH
0.
Pa3pgen 2. IlpakTuKyM mo M3y4eHHI0O CBOMCTB IMPOCTLIX BElIECTB: HEMETAJLJIOB M METAJIJIOB, MX coeanHeHnuii (3949)
Tema 3. Ceoiicmea zanozenos(5 u)

18. | Tajiorews!: busnueckue u 3HaTh 3aKOHOMEPHOCTHU ®dopMupoBaTh PeryiasiTuBHbBIE: 1 8§12 PeakTuBbI 1
XHUMHYECKIe CBOMCTBA U3MEHEHUS CBOMCTB LEIOCTHOE IInanupyroT cBoU XUMUYECKOE
Temoncmpayonnuiii onvim Ne6 JJNIEMEHTOB B A-TpyINmax. | MUPOBO33pEHHE, JICHCTBHS B cBszmC obopyoBaHue
DusiecKkie CROLCMBa 2a10=eHos. Ymers naBath COOTBETCTBYIOI  MMOCTABJICHHOM 3a/1a4eit

N XapaKTePUCTUKY ee U YCIIOBUSIMU €€
/labopamopnyviii onvim JJIEMEHTOB-TAJIOTCHOB TI0 | COBPEMEHHOMY  PEICHUS
Ne8Pacnosnasanue conanoi MX TIOJNIOKEHHUIO B YPOBHIO Ilo3HaBaTe/IbHbIE:
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KUCTIOMbl, XA0PUO08, OPOMUAO0S, MIepUOANIECKON TabIHIe | Pa3sBUTHA CraBar u popMyaupyroT
Uo00U008 U 1ooa. W CTPOCHHUIO aTOMOB. HayKH. LEJH ¥ TPOo0IIeMBI ypoKa
TP KomMmyHHKaTHBHEBIE:
AJlekBaTHO
UCTIOJB3YIOT pedeBhIC
cpencTBa Juis
3¢ peKTUBHOTO
pemieHus
KOMM YHHKAaTUBHBIX
3aga4 JINUHOCTHBIE:
PazBuBatoT ocozHaHHOE
OTHOILIEHHE K CBOUM
COOCTBEHHBIM
MOCTYIKaM
19. XJ‘IOp. CBolicTBa " 3HaTh CBOMCTBa XJopa ®dopmupoBath PerynsiTuBHbIe: 8§13 Anmnapat amns
IPUMEHEHHE XJI0pa KakK IIPOCTOrO BEMIECTBA. | IEIOCTHOE Paznuyator 0130006 u MIPOBEACHUS XH-
TP YMeTh COCTaBJIATh U MHUPOBO33pEHHE, pe3yNbTaT ACHCTBHS MHUYECKHX MPO-
Jlemoncmpa . N7 OOBSICHATh C TOYKH coorBercTByIOl]  [lo3HaBaTesbHBIE: nieccoB (AITXP)
PAUUOHHBIU ONbLIT /N2 3pEHUs] OKUCIICHUSI U ee BnazgeroT o0mmmm
«Hsyuenue ([m3urtec1<ux u BOCCTaHOBJICHUS COBPEMEHHOMY  MPHEMOM peLICHHsI
XUMUUECKUX C6OUCHE XT10PA) YpaBHEHHS PeaKIHii, YPOBHIO 3a1a4
XapaKTepU3yIOIINX pasBuUTHS KomMyHuKaTHBHBIE:
XHUMHYECKHE CBOWCTBA HayKH. JoroBapuBatorcs o
XJopa. COBMECTHOM
JIeSITeIbHOCTH,
MpUX0As K 00IIeMy
PELICHUIO
20. | CoennHEHMS TAJIOTEHOB. 3HaTh CIIOCo0 BocnuteiBath Ilo3HaBaTeabHbIE: 8§14 PeakTuBbI 1
XI10pOBOIOPOI. TIOJTy4EHUS POCCUICKYIO Brnagetot o6mum XUMHUUYECKOE
Jlemoncmpayuonnsiii onvim Ne8 XJIOpOBOAOpOA B rpamzxaHCKy}o' MIPUEMOM PEIICHUS obopyoBaHue
THonyuenue xroposodopoda u nabopaTopuu U yMeETh WACHTUYHOCTR:  3aJa4 .
pacmeopenue ezo 6 6ode, cobmupaTh ero B MaTPUOTH3M, KoMMyHuUKaTHBHBIE:
poOHpKy, KOIOy. YMeTh | JH000Bb U JoroBapuarorcs o
P XapaKTepru30BaTh yYBa)KeHHE K COBMECTHOI
CBOHCTBa OteuectBy, JIeSITeTBHOCTH,
XJIOPOBOAOPOA. YyBCTBO MPUXOAAT K 00IeMy
TOPIIOCTH 3a PpelIeHwro.
OTEUECTBEHHYIO  PeryisiTuBHbIE:
HayKy. IInanupyroT cBoU
IIEUCTBUS B

COOTBETCTBUH C
MOCTaBJICHHON 3a1auen
1 YCIIOBUSIMH €€
peann3anumn
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21. Ipakmuueckas paboma Ne 5. 3HaTh o0mUMe U PazBuBathb PerynsiTuBHblie: [ToBTOopu | PeakTuBbl
Honyuenue conanoii Kucnompr | "HVWHBHAYAIBHbE YMEHHA OcylecTRIIoT {Ig §12- | xuureckoe
o CBOUCTBA COJITHON OLICHUBATh MonIaroBbId KOHTPOJIb O6OPYIIOB3HI/I€
u usyuenue ee ceoiicme. Th
KHCJIOTHL. YMETh CUTYAIHIO U IO PE3YJIETATy
P OTJIMYATh COJISTHYIO OIEePaTUBHO IMo3HaBaTeNbHBIE:
KHCJIOTY W €€ COJH OT MPUHUMATH CtposT peueBoe
JPYTUX KUCIOT W COJICH. | pellIeHue, BBICKa3bIBaHUC B
YMeTh NpUMEHSTH HaxOJIUTh YCTHOM U TMCbMEHHOMN
TEOPETUYCCKUEC 3HAHUS aJICKBaTHBIC thopme
HA TIPAaKTUKE, OOBSCHATH | CIIOCOOBI KoMMyHUKATHBHBIE:
pe3yabTaThl MPOBOAMMBIX | B3aMMOJICHCTB Y UHUTHIBAIOT Pa3HBIC
OITBITOB, g C MHCHHUS U CTPEMSATCS K
XapaKTepU30BaTh OTHOKJIACCHUKA  KOOPJWHAIHH
YCIIOBUSL TPOTCKAHUS MH BO BpeMs Pa3IMYHBIX TTO3UITUH B
PeaKIyii. TIPOBCICHHSI COTPYIHUYECTBE
MPaKTUUECKON
paboTHI.
22. | Penienue 3a1a4 MOBBIIIEHHOTO YPOBHS | 3aKperieHHe 3HaHUM 1 Ymenne K.YYI.
CIIOKHOCTH pacCUYCTHBIX HABBIKOB Y4- | OPHEHTHPOBATHC Y MEHHE
csl. s Ha IOHUMaHWE CaMOCTOSTEIBHO
YMeHue peliath THIIOBbIC | MPUYHH yCIeXa B OPraHH30BBIBATH
NPUMEpPBI KOHTPOJILHO- yueOHOi yueOHOe
HU3MEPUTEITBHBIX JIeSITebHOCTH B3aMMOJICICTBHE B
MaTepHaoB rpymnmne
LYY .
YMeHue:

* OCYIIECTBIIATH aHAIHU3
00BEKTOB C
BBIZIEJIEHHEM
CYIIECTBEHHBIX 1
HECYIECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBJIATh CHHTE3
KaK COCTaBJICHHE
LIEJI0r0 U3 YacTEM.
P.YVY .

YMenuns:
1.0cymecTBasATh
HWTOTOBBIN 1
MOLIArOBBII KOHTPOJIb
IO PE3YINbTaTYy;

2. AnekBaTHO
BOCIIPHHAMATH OICHKY
YUUTETs;
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3. Paznuuath criocob u
pe3ynbTaT IercTBUS

Tema 4. Ceoiicmea kucaopooa u cepul (7 u)

23. Kucmopos: monyderue u 3HaTh 3aKOHOMEPHOCTU ®dopMupOBaThH PeryasituBHbIE: 8§17 PeakxTuBsl 1
XHUMHUYECKHE CBOLCTRA. W3MEHEHHsI CBOWCTB LIETIOCTHOE TUIAHUPYIOT CBOH XUMHYECKOe
Iemoncmpanuonrstii onsim M 9, 9JIEMEHTOB B A-Tpymmax, | MUPOBO33pEHHE, JICHCTBHA B cBssHC o0opynoBaHue
«Horysenue u cobupanue xucaopoda | CPPCACTICHHAE TIOHATHA COOTBETCTBYIOIl  ITOCTaBJICHHOH 3a/1aueii
¢ 1abopamopu AJJIOTPONUHU. YMETh ee Y YCIIOBUSIMU €€
4 3ANOTHEHYE UM 2a30MEmPar JlaBaTh XapaKTEPUCTUKY | COBPEMEHHOMY  peEILICHUSI.

JaGopamopwuiii onsim Mo, 9JIEMEHTOB U TIPOCTHIX YPOBHIO IMo3naBaTenbHbIE:
«Topenue cepst Ha 6030yxe U ¢ BEIIECTB HOATPYIIIHI pas3BUTH CTaBsT U (POPMYITHUPYIOT
Kucnopoder KUCIIOpO/ia TI0 UX HayKH. LEJH U TPo0IIeMBbl ypoKa
Jabopamopnviii onsim Nel0, MIONIOXKEHUIO B KoMMyHuKaTHBHBIE:
«Topenue cenesa, medu, Maznus HIePHOINYECKOl Tabnuie a/IeKBAaTHO UCIIOJIB3YIOT
1@ 8030yXeE U & KUCTOPoder U CTPOCHHIO aTOMOB. pedeBbIe CpeCTBa IS

YMeTh OOBSCHATD, 3¢ peKTUBHOTrO

MOYEeMY YHCIIO ITPOCTHIX perieHus

BEILIECTB B HECKOJIBKO KOMM YHHUKAaTHUBHBIX

pa3 mpeBBIIIAET YHCIO 3a/1a4

XMUMHUYECKHX DJIEMEHTOB.

24. Cepa. XUMHUYECKUE CBOUCTBA 3HaTh (U3HUYECKHE U ®opmupoBanue  PeryiasiTuBHbIE: PeakTuBsl,
CephL. XUMHUYECKHE CBOMCTBA LIETOCTHOT'O Paznnuaror 0130006 u KOJUIEKIIUM U
Jemoncmpanuonnsiii onsim cepbl. YMeETb COCTABJIATL | MUPOBO33PEHMA,  PE3YIBTAT ACHCTBUA XMMHUYECKOE

YpaBHEHMsI peaKuuii, coorBercTByIOll [lo3HaBaTenbHbBIE: obopynoBaHue
Nel0.Annomponnvie mooupuxayuu
HOATBEPK TAFOLIIX ero Bnagnetor o0mum
cepol. Ong’KOMﬂeHue ¢ o0p asyamu. OKHUCIIUTETIbHBIE U COBPEMEHHOMY  NPHUEMOM PELICHHS
Cepel U €€ NpUpOOHLIX COEOUHEHUL. BOCCTAHOBHUTEJIbHBIE YPOBHIO 3a1a4
CBOIiCTBa cepsl, pasBUTHL KoMMyHuUKaTHBHBIE: 8§18
CpaBHUBaTh CBOMCTBa HayKH. HoroBapuparorcs o
MIPOCTBIX BEILECTB CEPBI COBMECTHOM
U KHCIIOpOAa, JIeATENbHOCTH,
Pa3bsACHATH 3TH CBOMCTBA IpUXOJs K 00IIeMy
B CBETE IPEICTABJICHUMN PELIECHUIO.
00 OKHCIIUTENbHO-
BOCCTaHOBUTEIHHBIX
TpoLeccax.
25. | CoenuHeHUs CepBI: 3HaTh C€1ocod ®opmupoBath  PeryasiTuBHbIe: 8§19 Armmapat mis
CEPOBOIOPOL, CepO8OOOPOOHas | MOmYIeHns OTBETCTBEHHOE Y YMTHIBAIOT MPABHJIO B MIPOBEACHUS XH-
CepoBOJIOpOsa B OTHOIIIEHHE K TUTAHUPOBAHUH U MHYECKHXPEaK-
kucnoma. CynbQusl. N
- nabopaTopuu U ero YUEHHIO, KOHTpOJIE criocoda it (ATIXP),
Hemoncmpayuonnsiii onvim cBoiicTBa. YMETH TOTOBHOCTh M PEIIeHHUs pH-
Nel1O6pasys npupodnsix 3alUCBIBATh YPABHEHMS ciocoOHOCTh K Ilo3HaBaTeibHbIE: 60p s
cymouoos u cyropamos. peakuui, CaMOpa3BUTHIO roJryyue-
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Jlabopamopuwiii onvim Nell. XapaKTepU3yIOMnX " Hcnone3yroT nmonck HUS Ta30B WIH
TBKauecmeennvie peaxyuu Ha CBOICTBa cepoBOJOPONA, | CaMO00pa3oBaH  HEOOXOANMOK anmapar Kurma
cydud-uonsl ¢ pacmeope. B HOHHOM BHIIE, 0. nHopMauH 1t Peaxtushl,
TP Jlemoncmpaysonnsiii onsim TIPOBOANTH BBITIOJTHEHHST YIEOHBIX KOJUICKITHHU U
pay .
Nol2: «ITonyuenue ceposodopoda Ka4eCTBEHHYIO PEaKIHIO 3a/laHuii ¢ XUMHYECKOe
: Ha CyIb(UI-HOHBIL. UCIIOIb30BaHNEM o0opynoBaHue
U usy4yenue e20 C6OUCme». yueGHOM JTHTEpATYPBI
Jlabopamopnuwuit onerm Nel2: KoMMyHHKATHBHbIE:
«Cunmes cepogooopooa. Koutponupyror
Kauecmeennvie peakyuu na JIeiCTBHE TTapTHEpA.
€epo6ooopood u cyabdhuovty
26. | CoenuHeHus Cepbl: OKCHT CEPBI 3HaTh CBOWCTBa dopmupoBaTh PerynsiTuBHbIe: 8§20 Anmapat ans
(IV), CepHHCTast KHCIIOTA H e¢ CEPHUCTOTO rasa, OTBETCTBEHHOE  YYMTHIBAIOT MPABHJIO B MIPOBEACHUS XH-
CEPHUCTOH UCIIOTHI. OTHOILIEHHE K TUITAHUPOBAHUH U MHUYECKUXpeaK-
COJIH. .
YMeTb COCTaBIATH YUEHHIO, KOHTpoOJIe criocoda i (AITXP)
Jlabopamopnuuii onvim Nel3 Th YPaBHEHHS PEaKIHi, TOTOBHOCTH H peleHus
Kauecmeennvie pearxyuu na XapaKTEPU3YIOLIUX ciocoOHOCTh K Ilo3HaBaTeabHbIE:
cynoum- uonsl 6 pacmeope. CBOMCTBA JTUX BEILIECTB, | caMopa3BUTHIO  Mcmonb3yroT nmouck
Hemoncmpayuonnsuit onvim OOBSCHATH NPUYUHY U HEeo0X0AUMOi
Ne 13, «H3yuenue ceoitcme BBINIAJICHUST KMCITOTHBIX caMmo00pa3oBaH  MH(POPMAIHH IS
CEepHUCMO20 2a3a U cepHucmoﬁ JIOKJIe, TPOBOJAUTH W10, OCHOBBI BBITIOJTHEHHST YIE€OHBIX
KUCTIOMbLY Ka4eCTBEHHYIO PEaKIMI0 | SKOJNIOTHYECKOH  3aJiaHuii ¢
Ha Cy.]'[bq)I/IT-I/IOHI)I. KYJbTYPBHI, HCII0JIb30BAHHUEM
COOTBETCTBYIOL  y4eOHOM IUTepaTyphl
e KomMmyHuKaTHBHbIE:
coBpemeHHOMY  KoHTpommpyror
YPOBHIO JIeIiCTBHUE MapTHepa.
9KOJIOTHYECKOr0
MBIIUICHUSL
27. | CoenuHeHUS CEpBI: OKCH]T CEPBI 3HaThL CBOMCTBA dopMHpOBaTh PeryasiTuBHbIE: §21 PeakTuBbl u
(VI), cepHast KMCIIOTa U ee paz0aBieHHON cepHOU OTBETCTBeHHOe  Pasnuuaror crocob u XUMHUUYECKOE
KUCTIOTBL. YMETb OTHOLIEHHE K pe3yabTatr AeHCTBUS obopynoBaHue
COJH. 3alUChIBATh YPAaBHEHUS | yUCHHUIO, INo3HaBaTeJbHBIE:

Jlabopamopmnutii onvim Nel4

ThKauecmeennvie peaxyuu
Hacyam-uonvt 6 pacmeope.

TP

peakuuii,
XapaKTepU3YIOIMNX
CBOMCTBa pa30aBICHHON
CEpHOI KHUCIIOTBI, U
Pa3bsCHATh UX B CBETE
MpeaCcTaBIeHuN 00
3JIEKTPOIMTUYECKON
JVICCOIMAIINN 1
OKHCITUTENBHO-
BOCCTAHOBUTEIBHBIX
Tporeccax, IMPOBOAUTH

TOTOBHOCTh U
CIIOCOOHOCTHh K
CaMOpPa3BUTHIO
"
camoo0pa3oBaH
HIO.

Bnazneror o0mmm
TIPUEMOM PEIICHUS
3a1a4
KoMMyHHKATHBHBIE:
HoroBapuBarotcst o
COBMECTHOM
JIeATEILHOCTH,
MPUXOMAT K 00IIeMy
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KAueCTBEHHYIO PEaKLUIO
Ha cynb(haT-uOHBI.

28. | CBoiicTBa CEepHOi 3HaTh CBOICTBa JIgHOCTHEIE. PeryasiTuBHbIE: 8§21 PeakxTuBsl 1
xucnotsUIadopamoprviii onvim KOHueIU{IpMpOBaHHoﬁ ®dopMupOBaTH HnuaanyIOT CBOH XUMHIUYECKOE
. . | cepHOI KHCIOTHI H OTBETCTBCHHOE  JICWCTBUS B 00opyoBaHnE
Nel5H3yuenue ceoticme ceprou .
croco0 e€ pa30aBlicHWS. | OTHONICHHE K COOTBETCTBHH C
Kuciomal YMeTh OTJINYAThH YUEHHIO, MOCTaBJICHHOI 3a1auei
KOHIICHTPUPOBAHHYIO TOTOBHOCTh H U YCIIOBUSIMH €€
CCPHYIO KHUCIIOTY OT CIIOCOOHOCTh K pealTU3alliu
pa30aBIICHHOMH, camopazeuTuio  Ilo3HaBaTeIbHBIE:
yCTaHABJIMBATh " Brnagetot o6mmum
3aBUCHMOCTh MEXITY caMoo0pa3oBaH  MPHEMOM PEIICHUS
CBONCTBaMH CEpHOMI U1o. 3a/1a4
KUCJIOTBl U €& KomMmyHukaTuBHbIe:
TPUMEHEHUEM Kontponupyror
JICHCTBUS TTApTHEPA
29. | Pemienue 3a/1a4 MOBBIIIEHHOTO YPOBHSA | YMETh peIIaTh ®opmupoBath  PeryjsiTuBHbIE:
CIIOKHOCTH pacuéTHbIe 3a7add IO orBeTcTBeHHOe  OCYIIECTBISIOT
ypaBHeHI/IﬂM XUMHWYECKHUX | OTHOLIICHUEC K MOIIarOBbII KOHTPOJIb
peakuui ¢ YUEHHIO, 10 PE3YNIbTATy
HCIOJIb30BAaHUEM TOTOBHOCTh U IlosHaBaTeJbHBIE:
BEIIECTB, COJEPIKAIIIX crocobHocTh K BmageroT oOmumm
ONPEICNEHHYIO JIOJTI0 CaMOpPa3BUTHIO  MPHEMOM PEILICHHUS
IIpUMECEH. Hu 3a71a4
camooOpazoBad KoMMyHHKaTHBHBIE:
uIo. KonTtpomupytor
JIeICTBUS IIApTHEPA.
Tema 5. Ceoiicmea azoma u ghochopa (9 u)
30. | Azor: busnueckue u YmMers xapakrepuzoBaTh | DopMHUpOBaATH PeryasiTuBHbIE: 823
XUMHUECKHE CBOLCTRA. XHUMHUYECKHE DJIEMEHTBI LETIOCTHOE anaHprmT CBOU
Ha OCHOBaHUHM HUX MHUPOBO33pEHHE, JICHCTBHS B CBSI3H C
MOJIOKEHUS B COOTBETCTBYIOILl  ITOCTABJICHHOW 3ajauei
MEPUOINYECKON CUCTeMe | ee U YCIIOBUSIMU €€
Y CTPOCHHUSI UX aTOMOB. | COBPEMEHHOMY  peILCHHSI.
3HaTh CBOMCTBA a30Ta. YPOBHIO Ilo3HaBaTe bHbBIE:
YMeTb OOBSCHATH pa3BuUTHA CraBar u popMyIupyroT
MPUYMHY XUMHUYECKOMN HAYKH, U LETH U MPOOJIEMBbI ypOKa
WHEPTHOCTH a30Ta, KOMMYHHKAaTHB ~ KOMMyHMKaTHBHBbIE:
COCTaBJIATh YPaBHEHUS HYIO AJIGKBATHO HUCTIONIB3YIOT
XUMHUYECKHUX PEaKIHi, KOMIIETEHTHOCT ~ PEUYEBBIC CPEICTBA IS
XapaKTePU3YIOIINX bBOOmMEHNA 1 A((HEKTHBHOTO pelreHus
XMUMHYECKHE CBOWCTBA COTPY/JHUYECTB
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a30Ta, U Pa3bsACHATH HX | €CO KOMM YHUKaTHBHBIX
C TOYKH 3PCHUS CBEPCTHUKAMHU.  3a/1a4

TPEJCTaBICHUN 00

OKHUCIIUTEIBHO-

BOCCTAHOBUTENBHBIX

MPOLIECCax.

31. | AMMuax. 3HaTH MEXaHU3M ®dopMHpOBaATH PeryasiTuBHBIE: §24 Jatunk
Jemoncmpayuonnsiii onvim Nel4 00pa3oBaHus HOHA LETOCTHOE HnuaHI/IpyIOT CBOH 3NEKTPO-
TB Honyuenue avomaxa u ezo AMMOHHS, XHMUECKHE MHPOBO33pEHHE,  JEHCTBUS B CBAU C MPOBOJIHOCTH

CBOICTBa aMMHaKa. COOTBETCTBYIOI]  TIOCTABJICHHOW 3amaueit
pacmeopenue 6 6ode.
. YMeTh COCTaBIATH ee U YCIIOBUSIMU €€

/labopamop Hbmv onvim  Ne 16 YPaBHEHHS PeaKIHi, COBPEMEHHOMY  DCILCHHS.

«OcnogHble C60lICMEA AMMUAKA) XapaKTePU3YIOIIMX YPOBHIO Ilo3HaBaTebHbIE:
XUMHYECKHE CBOWMCTBA pas3BUTHS CtaBsT 1 GOpMYIUPYIOT
aMMHaKa, M Pa3bsiCHATH | HAYKH. [eNU 1 IPOOJIeMbI ypoKa
UX C TOYKH 3PCHHSI KoMMyHHKATHBHbIE:
npejcTaBiaeHuid 00 Koutpomupyrot
JJIEKTPOJINTUYECKOM JIECTBUS IIApTHEPA
JUCCOLMAIUN U
OKHCIIUTEIbHO-

BOCCTAHOBUTCIIBHBIX
npolieccax.
32. Ipaxmuueckasn paboma Ne 6. YMers monydarb dopMHUpOBATH PeryjisiTuBHbIE: 825 PeakTUBHI 1
Honyuenue ammuara, aMMHaK peakiuen KOMMYHHUKATHB HJ{aHpr}OT CBOH XUMHYECKOe
N HMOHHOro OOMeHa | HYIO JICUCTBHUS B CBSI3HU C o0opyoBaHue
uzyuenue e2o ceonicme. Th o .
JIOKa3bIBaTh OIBITHBIM KOMIIETEHTHOCT ~ IIOCTaBJIEHHOH 3aaueid

P nyTéM, 4TO COOpaHHbIH | b B OOIIECHHH U YCIOBUSIMM €€
ra3 — aMMHaK, U pelIeHusL.
aHaJM3UPOBATh coTpynHuuects  Ilo3HaBaTesibHbIE:
pe3yabTaThl ONBITOB U e co CtaBaT U GopMyIUpPYIOT
JenaTh 00oOIIarome CBEPCTHUKAMHU LEeNMU U PpoOIeMbl ypoKa
BBIBOJIBL. B IIpoLecce KoMMyHuUKAaTHBHbBIE:

yuebHO- AJIeKBaTHO HCIIOIB3YIOT

HCCIIEIOBATENIEC  PEUeBbIe CPEACTBA IS

KO 3(h(HheKTHBHOTO pemreHust

JeATEINbHOCTH. KOMM YHUKAaTHBHBIX
3a1aq

33. | CoJid aMMOHUAL. 3HaTh KaueCTBEHHYIO DopmMupoBaTh PeryasiTuBHbI€: 8 26 PeaxTuBbl u
JaGopamopuviii onvim Nel7 T peaKHI0 Ha HOH KOMMYHUKATHB HHUaHI/Ip}IIOT CBOH XUMHYECKOe
Baaumooeiicmeue  coneri ammonisi co | AMMOHHL YMETb HYIO JCHCTBHSA B CBSI3H C obopynoBaHue

COCTaBIISITh ypaBHEHHS KOMIIETEHTHOCT ~ TIOCTaBJICHHOW 3a/aueid

wenodamu

TP

XUMUYECKUX PpPEaKLUM,
XapaKTePU3YIOIINX

b B OOIIEHNH
u

1 yCIIOBHUAMHU €€
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XMMHUYECKHE CBOWCTBA COTPYOHHUYECTB  PEILICHHUS.
conel aMMOHUS, U € co Ilo3naBaTenbHBIE:
Pa3bsCHATh UX B CBETE CBEpPCTHUKAMU Crassr u
TIPE/ICTaBICHUI 00 B TIpoIiecce (hopMyIHPYIOT LIENN 1
3IEKTPOIUTUUECKON y4eOHO- npo0JIeMbl ypoKa
JIICCOIHAITIH. uccnenosarenbsc  KoMMyHHKaTHBHBIE:
KoM Kontpommpyror
JIeATENbHOCTH. JICWCTBHS TapTHepa
34. | A30THAS KUCIIOTA. 3HaTh CTpOCHHUE ®dopMHPOBATH PerynsiTuBHbIE: 827 Tepmopesuctop
Jlemoncmpayuonnsie onvimo MOJIEKYJIBl a30THOU LEJI0CTHOE YUYHUTBIBAIOT MTPABUIIO B HBIN TaTYHK
NoNel5-17: «ITonyuenue oxcuda KHCIIOTBL. Y METh MHUPOBO33pEHHE, IUIAHUPOBAHHUU H TEeMIIepaTypHl,
OOBSCHATH, YEMY paBHBI | COOTBETCTBYIOI[ KOHTpOJIE CIIOC00a natyuk pH,
azoma (IV) u usyuenue ezo
. BAJIEHTHOCTh aToMa ee perieHus JIATYHK
ceoiicmey; «OKucnenue oxcuoa azoTa W ero CTeNeHb COBPEMEHHOMY  pa3jIM4aloT crocod u AIIEKTPONPOBOJT
azoma (I) 00 oxcuoa asoma OKHCJICHHS B MOJIEKYJE | YPOBHIO pesynbTaT aeicTBHS HOCTH, anmapar
(IV)»; «B3aumooeiicmeue OKCUOA | a301Hoii KUCIOTHL. pasBUTHS Io3HaBaTe/IbHbIE: JUTS TIPO-
azoma (1V) ¢ 600oit u YMeTb COCTaBIAThH HayKH. HCIIONIB3YIOT ITOUCK BENIEHUS
KUCT10p00OM, nojtyueHue YpaBHEHHS] XUMHYECKHX HE00X0IMMOit XMUMHUYECKUX
A30MHOU KUCTIOMBbL) peaKiuii, Jiexalux B HH(POPMALIUH TSI peaxuit
OCHOBE MPOM3BOJCTBA BBITIOJTHEHHST YIE€OHBIX (AIIXP),
a30THOM KHCJIOTBI, M 3aJJaHuN C MarHuTHas
Pa3bACHATH HUCIIOJIB30BAHUEM McHIaJika
3aKOHOMEPHOCTH HX y4eOHOH JTUTepaTypHl,
MPOTEKAHUSL. KoMMyHuKaTHBHBIE:
KOHTPOIHUPYIOT
JIeHCTBUE MMapTHEpa
JIOrOBapHBAIOTCS O
COBMECTHOM
JIeATENBHOCTH,
MPUXOMAT K 00IIeMy
PELICHHIO
35. | OxuciauTeIbHBIE CBOMCTBRA 3HATh OKHUCIMTEIbHBIE ®dopMHpOBaTh PeryasiTuBHbIE: 8§27 PeakTuBbI 1
A30THOM KHUCIIOTHI CBOMCTBAa a30THOMU LEIOCTHOE IUIAHUPYIOT CBOM XUMHUUYECKOE
JaGopamopnsiii onsim KHCIIOTB. YMETh MHpOBO33PEHHE, JICHCTBUA B obopynoBaHue
. COCTaBJIATh ypPaBHEHHUS COOTBETCTBYIOIIl COOTBETCTBHUH C
Ne 18'H3Jj UeHUe ceoucms peakuuii Mexuay ee IOCTaBJIICHHON 3aJ1auen
A30mHoU Kuciomaol paz0aBieHHON U COBPEMEHHOMY W YCIOBHUSIMH €e
KOHLICHTPUPOBAHHOMN YPOBHIO peanu3anun
A30THOM KHUCIIOTOW U pa3BuTHA IToznaBaTe/ibHBIE:
MeTaJlJIaMH, OOBICHITE HayKH. BJIAJIEIOT OOIIMM

HX B CBETE
TpeaCTaBIeHUN 00
OKUCIUTEIBHO-

MPUEMOM pEIICHHUS
3amad
KoMMyHHMKATUBHbBIE!
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BOCCTaHOBUTEIIBHBIX KOHTPOJIUPYIOT
MPOLIECCax. JICHCTBHSA MapTHepa
36. | Coiu a30THOH KHCJIOTBI — 3HaTh Ka4YeCTBCHHYIO ®dopMupOBaThH PeryasiTuBHbIE: §28 Jatumk
HUTPATBL peaKM Ha HUTpaT- LETOCTHOS IUIAHUPYIOT CBOH 3NEKTPOIIPOBOJ
. HOHBL. YMETh OTJIMYaTh | MHUPOBO33pPCHHE, JCHCTBUS B HOCTH
Jemoncmpayuonnslii onvim Nel8 o
CONTK a30THOM KHUCIOTHI | COOTBETCTBYIOII COOTBETCTBHH C
ThO6pasyer npupodnsix numpamos | o XJIOPUJIOB, CYIb(}ATOB, | ee TIOCTABJIEHHOI 3a1aueit
u ocgamos. Cynmb(HI0B U COBDEMEHHOMY U YCIIOBUSMH €€
Jlabopamopnviit onvim Nel9 Th cynb(UTOB. YMEThH YPOBHIO peanu3anuu
Osnaxomnenue ¢ 30MHbIMU U COCTABIISITh ypaBHEHHS pasBUTHA Io3HaBaTeJbHbIE:
pocghoprvimu yoobperusmi. peaKiuii pasnoKeHus HAyKH, U BIIAJEIOT OOIIHM
Jlabopamopnuwtii onvtm Ne 20 HHUTPATOB. OCHOBEI [PUEMOM pPEIIeHUs
«Onpeodenenue ammuaunoil OKOJIOTMYEeCKOM  3aja4
cenumpul U MOYECUHbBL) KyJIBTYpBbIL. KommyHHKaTHBHBIE:
KOHTPOIHPYIOT
JICHCTBHS TapTHepa
37. | ®ochop. Coenunenus 3HaTh aJJIOTPOIHbBIE DdopmupoBaTh PerynsiTuBHbIe€: 829 8 PeakTuBbI 1
docdopa: okerz docdopa (V), MO]IJ/Iq)HKaIlI/II/I ¢docopa, | OTBETCTBEHHOE IUIHUPYIOT CBOM 30 XMMHUUYECKOE
CBOIiCTBa OEIoro OTHOIIIEHHE K JICHCTBHS B CBSI3H C obopyaoBaHue
oprodochopHas KUCIOTa U € 9 y
kpacHoro docdopa. YUYEHHIO, MOCTAaBJICHHOM 3aaueii
cormn. PochOpHBIC YIOOPCHHS | yyers, cocrasmsts TOTOBHOCTh M W YCIIOBUSAMH €€
Hemoncmpayuonnsuii onoim Nel9 YpaBHEHUSA XUMHYECKUX CIOCOOHOCTh K pEILICHHUS
ThOobpasyv xpacnozo ghocghopa, peaxuui, camopas3eutuio  Ilo3HaBaTeJbHbIE:
oxcuoa gocgopa (V), npupoonwix XapaKTepU3yoIInX 1 CTaBsAT U
pocpamoe. cBoiictBa docdopa. camMoo0pa3oBaH  (QOPMYIUPYIOT LEIH U
Jlabopamopnuiii onvim HIo. npoOIeMbl ypoKa
Ne21 TB«I'openue cepwt u ghocgpopa KomMyHUKaTHBHBIe:
Ha 6030yxe u 6 KUciopooe» a/ICKBATHO MCTIONB3YIOT
Jadopamopnotit oneim Ne22 Th peHICBHIC CPEACTRA AT
3¢ peKTUBHOTrO
Th. Osnaxomnenue c azomnvivu u pelienns
pocoprvimu yooopenusimu. KOMM YHUKATUBHBIX
3amad
38. | Perenue 3a1a4 MOBBINICHHOTO YPOBHS | YMETh COCTaBIISITh DopmMupoBaTh PeryasiTuBHbI€:
CIIOKHOCTH YPaBHEHUS PEAKLHH, KOMMYHUKATHB  IUIAHHPYIOT CBOU
XapaKTePH3YIOLINX HYIO ICICTBUSL B CBSI3H C
XUMHYECKHE CBOMCTBA KOMIIETEHTHOCT  ITOCTaBJICHHOM 3a1adeil

tdoctopa, oxcuma
tdoctopa(V)
nhochopHO KUCIIOTHI, U
Pa3bsCHIATh HX B CBETE
TIpeCTaBIICHAI 00
SJIEKTPOJIMTUYECKON

b B OOIIEHUH
u
COTPYJIHUYECTB
e co
CBEpPCTHUKAMU
B TIpoIiecce

Y YCIIOBHUSIMU €€
pemeHus
ITo3znaBaTenbHbBIE:
CTaBAT
(hopMyIHPYIOT TIETH U
po0IeMBI ypoKa
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JMCCOLMALINN U
OKHUCIIUTEIBHO-
BOCCTAHOBUTENBHBIX
mpoleccax, MPOBOIHUTh
Ka4YeCTBCHHYIO PEaKIIHUIO
Ha QocaT-HOHEI.
[onumats 3HauYCHHE
MHUHEPATBHBIX
yIoOpeHuH st
pacTeHHi.

yaeOHOI
JIESITEBHOCTH.

KomMyHHKaTHBHBIE:
aJIeKBaTHO UCIIOJIB3YIOT
peueBbIe CpeAcTBa AN
3¢ peKTUBHOTO
peleHus
KOMMYHHKATUBHBIX
3a1a4

Tema 6. Ceoiicmea yenepooa u kpemnusa (7 u)

39. Yraepon, ¢usmueckue YMmeTh xapakTtepuzoBath | DopMUPOBATH PeryasiTuBHbIE: 8§31-8§
cBoiicTBa. Antomponus XMUMHYECKHE DJIEMEHTBHI LEJI0CTHOE TUIAHUPYIOT CBOU 32
. IVA-rpynnsl Ha MHUpPOBO33pEHHE, JIEHCTBUSA B CBSI3U C
yenepooa: anmas, epagum, OCHOBaHUM HX COOTBETCTBYIOIl  MOCTaBJICHHOM 3a/1aueit
Kapoum, grynnepei. TIONIOXKEHUS B ee 1 YCIIOBHUSMU €€
XUMUYECKUE CBOMCTBA NEPUOJUYECKON CUCTEME | COBPEMEHHOMY  DELIEHHS;
yriaepoa. U CTPOSHHS MX aTOMOB. | YPOBHIO pas3nuyaioT crnocod u
Jlemoncmpayuonnsiii onvim HMmerp npezncrabieHue pa3BuUTUA pe3ysbTaTr AeUCTBUS
No20TBMooenu xpucmanuecku 00 aJNJIOTPONHBIX HayYKH, | Ilo3naBaTeJbHBIE:
pewiémor amnasa u zpaguma, Moau(pUKALUIX KOMMYHHKATHB  CTaBsT
yriepoza. 3HaTh HYIO (hOpMYIHPYIOT LIENU 1
CBOIfCTBa IMPOCTOTO KOMIIETEHTHOCT ~ NpPOOJIEMBI ypOKa;
BEIIIECTBA YIJI, UMETh b B OOIIECHUH BJIAJEIOT OOIIINM
HpesCcTaBIeHHEe 00 co MPUEMOM DELICHHS
aacopbuuu. YMeTb CBEPCTHUKAMHU.  3a/ad
COCTaBJIATh ypaBHEHUS ®dopmupoBaTh KoMMyHuKaTHBHBIE:
XMMUYECKHX PEaKIUH, OTBETCTBEHHOE  aJIEKBATHO MCTIOJIB3YIOT
XapaKTepU3yOIIUX OTHOILIEHHE K pedeBbIe CPECTBA AT
XHUMHUYECKHE CBOWCTBA YUEHHIO, 3¢ peKTUBHOTrO
yriiepona Kak TOTOBHOCTb H pelIeHus
BOCCTAaHOBUTEISI U Kak CIMOCOOHOCTh K~ KOMMYHUKaTHBHBIX
OKHCIIUTEIISL. CaMOpa3BUTHIO  3ajady;
" JIOTOBApPHBAIOTCS O
camMo00pa3oBaH  COBMECTHOMH
HIO. JEATENbHOCTH T10]T
PYKOBOJICTBOM YUHUTENS
40. | Oxcumpl yriepoja. YrapHelidi u 3naTe cBoiictBa okcuma | dopmupoBath PeryiasiTuBHbIE: §33-8 JlaTamk
YIIGKUCTBI Tasbl. YTOIbHAs yrnepoma(lV), KOMMYHHKATAB  YYUTHIBAIOT IPABHUIIO B 35 ANEKTPO-
Ka4eCTBEHHYIO PEaKIUI0 | HYIO TUTAHUPOBAHUH U MIPOBOTHOCTH,
KcioTa, kapboHaThl Ha YTJIEKUCTIBIH Ta3. KOMIIETEHTHOCT ~ KOHTpOJIE criocoba MarHuTHas Me-

YMeThb 10Ka3kIBaTh
XapakTep OKCHIA,

b B OOIIEHNH
u

pemeHus
KoMMyHHMKaTUBHbBIE:

Iranka, mpudop
JUTS IOy CHHST
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Jlemoncmpayuonnslii onvim 3aluChIBaTh yYpPaBHEHUS! | COTPYOHWYECTB  KOHTPOJIUPYIOT ra30B WM ara-
Ne21TBO6pasysr npupoodnvix peaxiii, € co JIelicTBUE MapTHEpA. pat Kummna
KapBOHAMOS U CUTUKAMOG. XapaKTEpU3YIOLINX CBEPCTHHKAMHU.  PeryJsiTuBHBbIE:
Aagopamopusi onvim oxcnzon 3ra caoiicTsa esymrar aefcron
Ne23THTb. Ifa%CTBeHHaﬂ peaxii YTOJIBHON KHUCIIOTBHI. Ilo3HaBaTeIbLHBIE:
Ha YIIICKUCIIBIM l:a3' YMeTh COCTaBIATh BJIaJICIOT 00IINM
Jlabopamopnvuit onvim Ne24Th. YPaBHEHHS PEaKIHi, [PUEMOM pPEIIeHUs
KavectBennas peaxuus Ha XapaKTEePU3YIOLIMX 3a1a4
KapOOHAT-HOH. TIpEBpaILEHUE KommyHukaTuBHbIe:
Jlabopamopnuiii onvim Ne 25 KapOOHATOB B JIOrOBApUBAIOTCS O
«B3aumooeiicmeue uzeecm- THIPOKApOOHATHI 1 COBMECTHOM
KOBOI 800bL C Y2eKUCTBIM 00paTHO, TPOBOAUTH JIeATENLHOCTH,
Ka4eCTBEHHYIO PEaKIHIO NPUXOJAT K 00LIeMy
casom» Ha KapOOHAT-HOHBI. peLIeHHIO
41. Hpakm uueckKkas paﬁoma Ne7. YMeTp nonydath U Pa3BuBath PerynsiTuBHbie: 8 36 PeaktuBbl 1
«ITonyuenue oxcuda yenepoda coOMpaTh OKCH]T yYMEHHS OCYWIECTBIIAIOT XHMHUYECKOE
. yrnepona(IV) B OLICHUBATH MIOILIAr OBBIN KOHTPOJIb o0opyoBaHue
(IV) u usyuenue ezo coiicms. nabopaTopuu 1 CUTYallI0 | T0 pe3yNbTaTy
Pacnosnasanue kapoonamosy. JOKA3bIBATh HAIWYHE OIIEPATUBHO IMo3HaBaTeJbHbIE:
6 JaHHOTO Tra3a. YMeTh pYHUMATE CTPOSAT PEYEBOE
pacrno3HaBath COJIH pelieHue, BBICKa3bIBaHHE B
YTOJIBHOM KHUCJIOTBI. HaXOIUTh YCTHOM ¥ MCbMEHHOMN
aJIeKBaTHbIC ¢dopme
CIOCOOBI KoMMyHHUKATHBHBIE:
B3aMMOJICHCTBH  YYHUTBIBAIOT pa3HbIC
1 c MHEHHS U CTPEMSTCS K
OJJHOKJIACCHHKA  KOOPJIMHAINU
MH BO BpeMs pa3INYHBIX TO3ULNKI B
MPOBEACHUS COTPYIHHUYECTBE
MIPAKTUYECKON
paboTHL.
42. Kpemnuii u e2o coeounenus. 3HaTh cBOMCTBA KpeMHusi, | Pa3BuBath Ilo3naBaTebHbBIE: 8 37 PeakTuBrsl
Jlemoncmpayuonnsiii onvim Ne22 | Okcuna kpemuusi(IV), yMEHHUS BBIOMPAIOT Hanbosee 8 38 XUMUYECKOE
TB.O6pasys npupoonsix TIPHHHHY PasTHns OLICHUBATh 3(hhexTHBHBIE CITOCOOBI o0opymoBaHHE
KapBOHAMOS U CUTUKAIMOS, (usnuecKuX CBOMCTB CUTYaIlI0O U penenus 3a1ad,
. BBICIINX OKCHJOB OIEpaTHBHO KOHTPOJIHMPYIOT U
Jlabopamopnblii . yrilepoaa 1 KpeMHHS. NPUHAMATD OLICHMBAIOT MpoLecC U
(3anumamensvHulii) onvimnNe YMeTh COCTaBIATH penieHue, pe3yIBTAT AEATENEHOCTH
26«Boipawusanue 6o0opocieti 6 YpaBHCHUS XUMHUYCCKUX HaXOJINTh HCITOJIE3YIOT ITOMCK
CUNUKAMHOM Keey peakumi, aJICKBATHEIE HE00X0 MO
XapaKTepU3YIOIIUX CIIOCOOBI HHPOPMAIINH [T
CBOMCTBa KpEMHUS, B3aMMOJICHCTBH  BBIIOIHEHUS yaeOHBIX
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OKCHIA 1 c 3a/1aHuil ¢
kpemuusi(IV).3Hath OIHOKJIACCHHKA  HCIIOJIb30BAHUEM
CBOICTBa KPEMHHEBOU MU BO BpeMs y4eOHOH JIUTepaTyphl,
KHCIOTBI, KaueCTBEHHYIO | IPOBEICHUS BJIaJICIOT 00IINM
peaKkIMI0 Ha CWIMKATBhl. | CAMOCTOSTENBH  NPHEMOM PELICHUS
YMeTb COCTaBIATH oii paboTHI. 3a1a4
ypaBHEHHS] XUMHUIECKUX KoMMmyHukaTnBHBIE:
peaxiui, JIOTOBapHUBAIOTCA O
XapaKTepU3YIOLIUX pacrpeieneHnu
CBOHCTBa KpEMHHEBOU ¢$hyHKIMH 1 porneii B
KHUCIOTBl U €€ COJeH. COBMECTHOI
JIeSITeNbHOCTU
YUUTHIBAIOT Pa3HbIE
MHEHHS U CTPEMSTCS K
KOOpJIMHAIUU
Pa3IMYHBIX MO3UIUI B
COTPYIHHUYECTBE
JIOTOBAapHUBAIOTCS O
COBMECTHOMI
JACATCIBbHOCTH 110
PYKOBOJICTBOM YUHTENs
43. | Pemienue 3a1a4 MOBBIIICHHOTO YPOBHsI | 3HaTh CTpoeHHe aTtoMoB | DopMHPOBATH PeryasiTuBHbIE:
CIIO)KHOCTH HEMETAJJIOB, M3MEHEHHE | LIEeJIOCTHOE BHOCSIT HEOOXOJTUMBIE
CBOMCTB IIPOCTBIX MHPOBO33PEHUE, KOPPEKTUBBI B JCICTBHE
BEILECTB HEMETAJUIOB M | COOTBETCTBYIOL IIOCIIE €r0 3aBEPIICHUS
UX COCAMHEHUIl B ee Ha OCHOBE €ro y4eTa
3aBUCHMOCTH OT 3apsja | COBPEMEHHOMY  CIEIaHHBIX OMIMOOK.
A1pa aTOMOB YPOBHIO Ilo3naBaTesIbHBIC:
HEMETaJUIOB. YMETh pa3BUTHAL CTPOSIT pedeBoe
OOBSCHATH CBOMCTBA HayKH, U BBICKa3bIBaHNE B YCTHOM
HEMETAJUIOB U UX KOMMYHHKAaTHB ¥ IHCBMEHHOH (opme
COEIMHEHUI B CBETE HYIO KoMMyHHUKATHBHBIE:
MIPe/CTaBICHUI 00 KOMIIETEHTHOCT ~ KOPPEKTHUPYIOT
OKHUCITUTENbHO- b B OOIIEHUM U JIeWCTBHA MapTHEpa
BOCCTaHOBUTEIHHBIX COTPYIHUYECTB
peakuusx u eco
3NEKTPOITUTHYECKOM CBEpPCTHUKAMU
JIVICCOITMAIIH. B TIpoIiecce
yaeOHOI
JIeATEIbHOCTH.
44. | Pemienue 3a7a4 MOBBIIICHHOTO YPOBHsI | 3HAaTh CTpoeHHE aTOMOB | DOpMHUpPOBATH PerynsiTuBHbie: Ioxroro
CIIOXXHOCTH HEMETaJUIOB, M3MEHEHHE | LEOCTHOE BHOCSIT HEOOX O/TIMBbIC BUTBCST K
CBOICTB TPOCTBIX MHPOBO33PEHHE, KOPPEKTUBHI B ICHCTBHE KOHTPOJIb
BEIIECTB HEMETAJIUIOB M | COOTBETCTBYIOII  IIOCTE €r0 3aBEPUICHHS HOMY
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WX COCIVHCHWNA B ee Ha OCHOBE €T0 yJeTa TECTHPOB
3aBUCHMOCTH OT 3apsja | COBPEMECHHOMY  CJICIaHHBIX OIMHUOOK. aHUFO
spa aTOMOB YPOBHIO IMo3HaBaTeNbHBIE:
HEMETaJIOB. YMETh pa3BUTHL CTPOSIT peueBoOe
OOBSICHATH CBOICTBA HAyKH, W BEICKa3bIBaHUC B YCTHOMH
HEMETAaJJIOB U UX KOMMYHHKATAB W IMHUCEMEHHOH opme
COEJTMHEHUI B CBETE HYIO KommyHukaTuBHbIe:
TIPE/ICTaBICHUH 00 KOMIIETEHTHOCT ~ KOPPEKTHPYIOT
OKHCITUTEIBHO- b B OOIICHHM U JICHCTBUSA MapTHEPA
BOCCTAHOBUTEILHBIX COTPYIHUYCCTB
peaKIusIX | eco
ANEKTPOITUTHYECKOM CBEPCTHHKAMH
JICCOIMAITIH. B TIpoliecce
yueOHOM
JICSITEIIBHOCTH.
45, KoHTpo/IbHOE TeCTUpPOBaHUE YMeTh HUCTONIb30BaTh dopmupoBath PerynsiTuBHbIe: [ToBTOpH
no noopasoeny «IpakTHKyM NpUOOPETEHHBIC 3HAHUA. | OTBETCTBECHHOE OCYIIECTBIIAIOT Th TIO
o OTHOLICHUE K nouraroBbii 1 y‘{66HI/IK
Mo U3YYCHHUIO0 CBOUCTB .
yqumo, HUTOrOBBIM KOHTPOJIb 11O y
NPOCTRIX BEIIECTB TOTOBHOCT M PE3YIBTATY Marepua
HEMETA/IOB HX COeAUHEHUID) CIIOCOOHOCTh K J1 TIIaBbI
CaMOopa3BUTHIO
u
camoo0pa3oBaH
HIo.
Tema 7. Obwue u unousudyanvuvle ceoticmea memannos (11 u)
46. | O0mue busnyeckue u YMeTh NpUMEHSTh DopMHpOBaTh PeryasiTuBHbIE: 8 39-42, | PeakTuBsl U
XHUMHUYECKHE CBOCTBA 3HAaHUSA O HETOCTHOE MPUHIMAIOT U ymp. 4, XIMHUYECKOe
. METaJTHYECKON MHpPOBO33pEHHE, COXPaHSIOT Y4eOHYIO TECTOBBIE | 00OpYyIOBaHHE
MCTAJUIOB: PCaKIHM C X
CBSI3U IS COOTBETCTBYIOIIEE 3a/1a4y, IUIAHUPYIOT 3a/1aH;
HEMCTa/UIaMH, KHCI0TaMH, Pa3bACHEHHUS COBPEMEHHOMY CBOM JIEHCTBHSA B
cosiMu. BoccTaHoBUTEIBHBIE (M3UYECKHUX CBOWCTB | YPOBHIO Pa3BHUTHSA COOTBETCTBUU C
CBOMCTBA METAJLJIOB. METAJLJIOB. HayKH. MOCTaBJIEHHOM 3a/1aueit
Dnexmpoxumuneckuii pao YMeTh TONb30BaThCA 1 YCIIOBHSIMH €€
. AIEKTPOXUMHUIECKAM peanmzanumn
HANpAMNCEeHUU MEeMmAaios. . .
PAOOM HAIPSHKSHUH Ilo3HaBaTenbHbBIE:
Jlabopamopnuvuii onvim Ne27 Th. | yeranmos, HCIIOJIB3YIOT 3HAKOBO —
Bsaumooeiicmeue Memanios ¢ COCTaBIIAITh CHUMBOJIHYIECKHE
pacmeopamu coreu. YpaBHEHHUS CpeacTBa
TP XUMHYECKAX KoMMyHHKaTHBHbBIE:
Jemoncmpayuonunsiii onvim peaxIwid, aApTyMEHTHPYIOT CBOIO
No23ThBHsyuenue obpaszyos XapaKTEpU3yIOUX TIO3UIHUIO 1

memaillos.

CBOMCTBAa METAJIJIOB,

KOOPIMHHUPYIOT €€ C
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TP

U OOBSICHATH
CBOICTBa METAJLIOB
B CBeTe
TIPE/ICTaBICHUI 00

MO3HULUU TAPTHEPOB B
COTPYIHUYECTBE
OIPEACIAIOT CBOO
JIMYHYIO IO3HLUIO,

OKHCITUTEIbHO- a/IeKBaTHYIO
BOCCTaHOBUTEIHHBIX i hepeHIMpoBaHHYIO
Tporeccax. CaMOOIIEHKY CBOMX
YCIIEXOB B yuebe
47. [1lenoYHBIE METAILIBL. YwMerh dopMHUpOBaATH PerynsiTuBHbIE: 843 PeakTHBEBI 1
CoeIMHEHH s EeT0YHbIX XapaKTepru30BaTh OTBETCTBEHHOE TUTAHUPYIOT CBOH XHMHUYECKOE
[IETOYHBIE METAJIBl | OTHOLIEHHE K JICUCTBHS B CBSI3U C o0opynoBaHue
METAJLIOB . Ha OCHOBAHHU HX YUEHHIO, IOCTaBJICHHOH 3amadeit
Hemoncmpayuonnviii onvim TIOJIOKEHUS B TOTOBHOCTh H Y YCIIOBUSIMU €€
Ne24Bsaumooeiicmeue wenounvix HEepUOINYECKON CIOCOOHOCTh K peleHus, yYUTBIBAIOT
Memaaios ¢ 6000. TaOJUIIC U CTPOCHUS | CaMOOOPA30BaHHMIO. MpaBuiIoO B
TP aTOMOB, COCTaBIIATH TLTAHUPOBAHHUH U
yYpaBHEHHsI peaxuuii, KOHTpoOJIe criocoda
XapaKTepU3yIOIINX perieHus
CBOICTBa IIEIOYHBIX Ilo3naBaTeJbHBIE:
MCTaJIZIOB, U CTaBsT U
OOBSCHATH UX B (dopmynmupyIoT
CBETE LEeTU U TPOoOIeMbl
Npe/ICTaBIeHU 00 YpOKa UCIONB3YIOT
JJIEKTPOIINTUYECKOM IMOMCK HEOOXOINMOMH
JUCCOIMAIHA U uHpopmanuu s
OKHCITHTEIBHO- BBITIOJIHEHHST Y1E€OHBIX
BOCCTaHOBUTEIIBHBIX 3a/1aHuil ¢
mporieccax. HCIIOJIb30BaHIEM
yueOHOIl TUTepaTypsl
KoMMyHuUKaTHBHBIE:
aZIeKBaTHO UCIIOJIB3YIOT
peueBbie CpecTBa s
3¢ peKTUBHOTrO
penieHus
KOMMYHHKATHBHBIX
3a/1a4 YIYUTHIBAIOT
pa3HbIe MHEHUS U
CTpeMATCS K
KOOpIMHAIINN
Ppa3IMYHBIX MO3ULIMHI B
COTPYIHUYECTBE
48. | CpoiicTBa MIETOYHO3EMETBHBIX YMmers ®dopMupoOBaTh PeryasiTuBHbIE: 8§44 PeakTuBBI 1
METAIUIOB M MX COEIMHEHMIA. XapaKTepru30BaTh LIEJIOCTHOE TUTAHUPYIOT CBOH XUMHIYECKOE
sneMeHTHI [1A- MHPOBO33pEHUE, JICHCTBUS B CBSI3H C 000pyI0BaHNE
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Jlemoncmpayuonnotit onotm Ne25 | TPyNIbl Ha COOTBETCTBYIOIICE MOCTaBJICHHOW 3a/1aucit
Bzaumooeticmeue OCHOBaHUH MX COBPEMEHHOMY U YCIIOBUSIMH €€
WENOUHO3EMENbHBIX MEMAIIO08 C MOJIOKEHHS B YPOBHIO DPa3BUTHSA peIlICHHS, YIUTHIBAIOT
6000l TIEPUOTUIECKOM HAYKH, U MIPaBHJIO B
O6pa314b1 BAINICHEUUIUX npupo()}-[blx Ta6nnue " CTPOCHU KOMMYHUKATHBHYIO IUIaHUPOBAHUU U
coeouHeHull MacHus, KalbyYusl. aTOMOB. YMETb KOMIIECTECHTHOCTH B KOHTpOJIe criocoba
TP COCTaBIIATh OOIICHUH U pelcHus
YpaBHEHUS PEAKIUA, | COTpymHUYECTBE cO  Ilo3HaBaTe/ILHbIE:
XapaKTePU3YIONIUX B3pPOCIIBIMU H CTaBsAT U
CBOMCTBA KaJbIMsA W | CBEPCTHUKAMHU. hopMyIHpYIOT
€ro COeIUHEHUH, U EITU | TIPOOTIEMBI
OOBACHATL UX B YpOKa HCIOIBb3YIOT
cBETE MMOMCK HEOOX OTMMOK
Npe/ICTaBICHUH 00 nHpopmanuu s
3JIEKTPOTUTHICCKOM BBITIOJTHCHHS Y4EOHBIX
JIICCOIUAIIN 1 3aJIaHuH C
OKHCITUTENBHO- HCIOJb30BaHUEM
BOCCTAHOBUTCIBHBIX y‘le6HOﬁ J'[I/ITepaTypI)I
npoiieccax. KoMMyHHKATHBHbBIE:
a/IeKBATHO UCIIOJIB3YIOT
peueBbIe CPECTBA IS
3 PeKTHBHOTO
pelLeHus
KOMM YHHUKATUBHBIX
3a/la4 YYUTBIBAIOT
pa3Hble MHEHHS U
CTpeMsITCs K
KOOpAMHAIINU
Pa3IMYHbIX [TO3ULHI B
COTPYJIHHYECTBE
49.| CpoiicTBa COCqUHEHMIT 3HaTh KauecTBeHHYIO | DopmHpoOBaTh PeryasiTuBHbIE: 8§45 PeakTuBbl u
Kabis. YKecTKOCTb BOIbI pEeaKuio Ha WOHBI [IEIIOCTHOE MIAHKPYIOT CBOH XUMHYECKOE
Tadopamopnuiii onstm Ne28 TB. KaJblus. 3HaTh, YEM | MHPOBO33pEHUE, ACHCTBUSA B CBA3M C obopyoBaHue
" o0ycnoBieHa COOTBETCTBYIOIIEE MTOCTaBIIEHHON 3amaueit
Osnaxomnenue co ceoticmeamu u JKECTKOCTH BOJIBIL. COBPEMEHHOMY Y YCIIOBUSIMU €€
npespawenusmMu Kapoonamos u YMeTh pa3bACHATH YPOBHIO Pa3BHUTHSI PELICHUS], YIUTBIBAIOT
euopoxapGoam of' CIMOCOOBl YCTPAaHEHUs | HAYKH, U MPaBUIIO B
Jabopamopnviii onvim Ne29 JKECTKOCTH BOJIBI. KOMMYHUKATUBHYIO  TUIAHHUPOBAHUH U
TbYcmpanenue scecmrocmu KOMIIETEHTHOCTh B KOHTpOIIE crocoba
800bl 8 OOMAWHUX YCAOBUAX OOLICHUH 1 perenns
cotpynHudecTBe co  Ilo3HaBaTe/bHbIE:
B3pPOCIBIMU H CTaBAT U
CBEPCTHHKAMH. hopMyIHPYIOT
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e ¥ TTPOOIIEeMBI
YpOKa HCIONb3YIOT
TIOMCK HEOOX0TMOit
HHPOPMAIUH JUTS
BBITIOJTHEHHST YI€OHBIX
3a/1aHui ¢
UCII0Ib30BaHNEM
y4eOHOM JTTepaTyphl
KoMMmyHuKkaTHBHBIC:
a/IeKBAaTHO UCIIOIB3YIOT
pedeBbIe CPeCTBA IS
3¢ peKTUBHOTO
pemieHus

KOMM YHHUKAaTUBHBIX
3a/la4 yYUTBIBAIOT
pa3Hble MHEHHS U
CTpeMsITCs K

KOOpAMHAIINN
pa3IMYHbIX O3 B
COTPYZIHHUYECTBE
50. | CpoiicTBa AJIFOMUHMUS YMeTb COCTaBIATH dopmupoBaTh PeryasiTuBHbI€: 8 46 PeaktuBbl 1
Jlemoncmpayuonnwiii onvim ypaBHEHHUS LIEJIOCTHOE IUIHUPYIOT CBOM XUMHYECKOE
No26Bsaunodeiicmeue auomunus ¢ XUMHYECKHUX MHPOBO33pPEHHE, JICUCTBUS C o0opyoBaHue
6000ii. OBpasybl caxcretiuux peakuui, COOTBETCTBYIOILIEE MIOCTaBJIEHHOM 3a/1aueit
HPUPOOHBIX COeOUNeHuUTE ATIOMUNUS XapaKTepU3YIOLIIX COBPEMEHHOMY U YCIOBUSIMM €€
TP o0mue CcBOMCTBa YPOBHIO pa3BUTUS pelIeHus], OLICHUBAIOT
aJFOMUHUS, HayKW, U IIPaBUJIBHOCTD
OOBSACHATH 3TH KOMMYHUKATUBHYIO  BBIIIOJIHEHUS IEUCTBUS
peakuuyu B CBETE KOMIIETEHTHOCTb B Ilo3naBaTesibHbBIE:
MpeacTaBieHu 00 OOIIIEHHN U CaMOCTOSITEIILHO
OKHCITUTEIBHO- COTPYIHHUYECTBE CO BBIJICIISIIOT U
BOCCTAHOBUTENBHBIX | CBEPCTHUKaMU B (hopMynHpyroT
rporeccax. mporecce yueOHOH MIO3HABATENIbHYIO 1IENb,

JCATCIIBHOCTH.

UCTIONB3YIOT 00IIIe
MPUEMbI PEIICHHs
3a1a4
KoMMyHHKATHBHbIE:
JIOIYCKAIOT
BO3MOXKHOCTb
Pa3IMYHBIX TOYEK
3pEHUs], B TOM YHCIIE HE
COBIIAJAIOIINX C UX
COOCTBEHHON U
OPHEHTUPYIOTCS Ha
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MO3UIIMIO TAPTHEPA B
o0lIeHNn 1

B3aNMOJICHCTBUHN
51. AmdoTepHOCTh OKCHIA U YMmerh aokasbBath | DopMUPOBATH PeryasiTuBHbIE: 847 PeakTHBEI 1
FMAPOKCH/IA AIIOMHHHSL. am(pOoTepHBIi LIEJIOCTHOE IIAHAPYIOT CBOH XUMHYECKOE
Jabopamopnsiii onsim %e30 TB. xapaxTep MHPOBO33PEHHE, neficteusic § obopyoBaHue
COEIMHEHHUSI, COOTBETCTBYIOIIIEE [IOCTABJICHHOM 3a1a4eii
Ilony enue 2UOpOKCUOA. ATIOMUNUA U COCTAaBIIATh COBPEMEHHOMY U YCIIOBHUSIMU €€
esaumooelicmeue €20 ¢ Kucromami ypaBHEHHS YPOBHIO Pa3BHUTHS PEIEHHs], OLCHUBAIOT
u wenodamu. COOTBETCTBYIOIIUX HAYKH, U MPaBUILHOCTh
P XUMHUYECKHUX PEAKIMH | KOMMYHUKATHBHYIO  BBITIOTHEHUSI EUCTBUS
U OOBACHATL UX B KOMIIETEHTHOCTD B Io3naBaTe/bLHbBIE:
CBETE 00ILEeHNH U CaMOCTOSITENLHO
NpEICTaBICHUN 00 COTPYJAHHUYECTBE CO  BBIAEISIOT U
JJIEKTPOIIUTHYECKON | CBEPCTHUKAMH B hopMyIHpYIOT
JIUCCOLIMALIUH. nporecce yu4eOHOM — MO3HABATEIBHYIO 1€,
JIESTENBHOCTH. HCIIOJIB3YIOT 00IIHe
[IPUEMBI PELLECHMS
3a1a4
KoMMyHHKATHBHbBIE:
JIOMTYCKAIOT
BO3MOXHOCTb
pa3n1/1qm>1x TOUYCK
3peHus], B TOM YHCIIE HE
COBIAJAMONINX C HX
CcOOCTBEHHOM U
OpPHEHTHPYIOTCS Ha
MO3UIIMIO TApTHEPA B
OOIIlEHNN U
B3auUMOJIEHCTBUH
52.| JKeneso. 3HaTh CTpPOEHUE ®DopMHpOBaTh PeryasiTuBHbIE: 848 JlaTamk
Jlemoncmpayuonnoiii onvim aToMa JKelesa, LIEIOCTHOE anaHprmT CBOH JTaBJICHUS
Ne2706pazysi pyo sceresa. ¢busnueckue u MHUPOBO33pEHHUE, neHicTBHA C 5
Concuzanue wceresa & xucaopode u XHMHYECKHE COOTBETCTBYIOIIEE MOCTABJICHHOM 3a1aucii
xX10pe. CBOICTBA JKele3a. COBPEMEHHOMY U YCIIOBUSIMU €€
Jabopamopnuiii onvim No 31 YMezTL Pa3bACHATH YPOBHIO Pa3BHUTUSI PELICHUS], OLICHUBAIOT
CBOICTBA JKeje3a B HayKH, U MPaBUIBHOCTD
«Oxucnenue sicenesa 60 CBETE KOMMYHUKATUBHYIO  BBIMOJIHEHUS ACHCTBUS
61494CHOM 6030yXen HpecTaBIeHui 06 KOMIIETEHTHOCTD B To3HaBaTeIbHbIE:
OKHCIIUTEHHO- OOIIeHNH U CamocTosTeTbHO
BOCCTAHOBUTEJIBHBIX | COTPYAHUYECTBE CO  BBUICISIOT U
mporeccax u CBEpPCTHHKAMHU B hopMynupyoT
QIEKTPOIIUTUYECKOH | Tporecce y4eOHOW  TO3HABATENBHYIO IIETh,
JIACCOLIMAITHH. JICSITEBHOCTH. UCIIOJIB3YIOT 00IIne
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MPUEMBI PEIICHHS
3a1a4y
KomMmyHHKaTHBHEBIE:
Homyckatot
BO3MOXHOCTb
Pa3IUYHBIX TOYEK
3peHHs], B TOM YHCIIE HE
COBIAIAONINX C UX

COOCTBEHHOH.
53.| CroiicTBa coeqMHEHMI >xeie3a; | 3HaTh cBoiicTBa dopmMupoBaTh PerynsiTuBHblie: 849 PeaktuBbl 1
OKCH/IOB, THIPOKCHIOB U COJICH coenmunenuii Fe(Il) m| memoctHoe HnuaHI/IpyIOT CBOU XUMHUYECKOE
semesa(ll u I11). Fe(III). Ymets MHUPOBO33pEHHE, neticreus ¢ § o0opynoBaHue
COCTaBIIATh COOTBETCTBYIOLIIEE MOCTaBJIEHHOM 3a7aueit
Jlabopamopnyuii  onvim  Ne32Th ypaBHEHUsI COBPEMEHHOMY U YCIOBHAMU €€
Tonyuenue audpokcudos sicenesa(ll) u COOTBETCTBYIOILUX YPOBHIO pa3BUTUS pellIeHus, OLICHUBAIOT
(1) u  esaumodeiicmeue  ux ¢ peakiuii B cBeTe HayKH, [IPaBUIBHOCTb
Kuciomamu u wenoiamu. Npe/ICTaBIeHUH 00 KOMM YHUKATUBHYIO BBITNOTHEHUS ACUCTBHS
JJIEKTPOJINTUYECKON | KOMIIETEHTHOCTh B Ilo3HaBaTeJIbHBIC:
TP MUCCOLMAIIHA U OOIEHNHN U CaMOoCTOATENbHO
OKHCITHUTEIbHO- COTPYAHMYECTBE CO  BBLICISIOT U
BOCCTAaHOBUTEJBHBIX | CBEPCTHUKAMHU H (hopMynupyroT
npolrieccax. B3pPOCIBIMHU. MIO3HABATENIBHYIO 1€,
UCTIONB3YIOT 001IIe
MPUEMBI PEIICHHs
3a1a4
KoMMyHHUKATHBHBIE:
Homnyckator
BO3MOKHOCTb
Pa3INYHBIX TOUEK
3peHus], B TOM 4HCIIE He
COBIIAJAIOIIHX C UX
COOCTBEHHOH.
54. Ilpakmuueckas paboma No§. YMeTh NpUMEHSTH Pa3BuBath ymeHus PeryasiTuBHbI€: 850 PeaktuBbl 1
Pewienue TEOPEeTUIECKUE OLICHUBAThb OcymiecTBIsOT XMMHUYECKOE
3HaHUA Ha MPAKTHKE, | CUTYalluio0 H TOIIATr OBBIM KOHTPOJIb obopynoBaHue
IKCNEPUMEHMATLHBIX 3004 OOBSCHATH OIEPaTHBHO TI0 pe3ynbTaTy
no meme «OQbwue u HAOIONCHUS | NPUHEMATh Mo3HaBaTeabHbIE:
UHOUBUOYATIbHbBLE CEOLICIEA PE3YTIBTATHI petuenue, HaxomuTh —CTPOST pedeBoe
memanioer. Th MPOBOIUMBIX aJIeKBaTHbIE BBICKa3bIBaHUE B
TP OTIBITOB, CIIOCOOBI YCTHOM M IMCbMEHHOMN
XapaKTepHU30BaTh B3aNMOJICHCTBHSA C tdopme
YCTIOBHSL TEUCHUS OJHOKIIACCHUKAMU KoMMyHHKaTHBHbBIE:
peakuuii 10 KOHLA BO BpEMs YUuTBIBAIOT pa3Hble
TIPOBEACHHS MHEHHS ¥ CTPEMSITCS K
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B pacTBOpax MIPaKTHYECKOH KOOpAWHAIINT
3IEKTPOJIUTOB. paboTsL. Pa3MYHBIX TO3UINH B
COTPYHUYECTBE
55. | Penrenue 3a71a4 noBbImeHHOTO ypoBHS | O600muTh 3HaHus 110 | PopMHUpOBAThH PeryiasiTuBHbBIC: 1 ITosTOpH
CIIO’KHOCTHU TemMe «MeTaas LIEJIOCTHOE BHocsT HEOOX0TMMBIE Tb TEMY
MHPOBO33pEHUE, KOPPEKTHUBHI B «Meramnn
COOTBETCTBYIOLIEE JIelicTBHUE TTOCTIE €ro BD».
COBPEMEHHOMY 3aBEepIICHHUS Ha OCHOBE
YPOBHIO DPa3BUTHSA €ro U y4era xapakrepa
HayKH, ClIENTaHHBIX OLIHOOK
KOMMYHHMKAaTHBHYI0  KoMMyHHKaTHBHBIE:
KOMIIETEHTHOCTh B KOHTPOJIHPYIOT
O0IIeHNN 1 JIecTBUS TapTHEpa
COTPYZIHUYECTBE CO
CBEpPCTHUKAMHU H
B3pPOCIBIMHU.
56. KoHTpo/IbHOE TeCTUpPOBaHUE Ymerp ucnonb3oBath | DopMupoBathb PerynsiTuBHbIe: 1 [ToBTOpH
no noopazoeny «IIpaKTuKym npuoOpeTéHHbIE OTBETCTBEHHOE OCYILECTBIIAIOT Tb TIO
. 3HaHUS. OTHOIICHHE K UTOTOBBIN U yueOHHK
Mo U3YYCHHUIO0 CBOUCTB o
YUEHHIO, TOIIAarOBBIN KOHTPOJIb y
NPOCTRIX BEMIECTB METALI0B TOTOBHOCTH M 10 pe3ynbTaTy Marepua
HUX COeIUHEHMI» CIOCOOHOCTh K IlosnaBaTesbHBIE: J1 TTIaBBI
CaMOPa3BUTHIO U CTPOSIT B MUCbMEHHOI
camMo00pa30BaHuUI0. ¢dopme.
Pazgen S. OcHOBBI ONIBITHO-IKCTIEPUMEHTAIBHON U MPOEKTHOH JesiTeqbHOCTH (124)
57.| Texuuka 0€30IIaCHOCTH IPH | Vyenue 1.Pa3BuTHE 1 PeakTHBHI U
BBITIOJTHCHUM CAMOCTOSTCIIBHBIX | xapakrepu3oBaTh BHYTpPEHHEH XUMHYECKOE
OIIBITOB M DOKCICPUMCHTOB B | paxueiiue MO3ULINU obopyoBaHue
JOMAaIIHUX  YCIOBHSAX M C | xumuyeckue IIKOJBHHKA HA
HUCII0JIb30BaHUEM HOHSTHS: yPOBHE
000pyIOBaHUS XUMHUYECKOH | xymnvmaeckuit TI0JIOKHUTETLHOTO
J1abopaTopHH. SITEMEHT, OTHOIIEHUS K
KHaCCI/Iq)I/IKaI_[I/Iﬂ IIKOJIC, TIOHNMaHUsI
BEIECTB HEO00XOUMOCTH
y4YeHusl,
BBIPa)XEHHOTO B
npeodIailanuu
yaeOHO-
TI03HABATENbHBIX
MOTHBOB H
TIPEATIOYTEHNN
COIIMAIBHOTO

crioco0a OIEHKH

3HAHUM;
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2.®opmupoBaHue
BBIPaXXECHHON
YCTOMYHBOU
y4eOHO-
TI03HABATENBHON
MOTHBaLUH YYEHUsI

58. | IIpakmuueckasn paboma Ne9. Hcnons3oBaHue 1. OpuenTanus Ha K.YV/I. PeakTuBbI U
TE Oopawenue co cmexknom 71a00paTOPHOr000Op | MOHHUMAHME NPUYMH ~ YMeHHs paboTaTh B XUMHYECKOE
(ccubanue cmeknAHHOU yIIOBaHUS U ycrexa B ydeOHOU mapax. 00opyoBaHnE
mpyoxu, uzzomoeieHue: CTEKJISTHHOM TIOCY/IbI, | JESTeNbHOCTH; ILYVY].
nunemkKu; Kanuiiapoe, MpOBE/ICHUE 2. YueGHo- VYMenus  HaOmIOIaTh,
npocmenux y3io0e; HECIIOKHBIX TIO3HABATEIIEHBIN JIeNaTh BBIBOJBI  TIPH
npocmeimux npudopos) SKCIICPUMEHTOB JUIsl | HHTEPEC K HOBOMY MPOBEIICHHUH OIBITOB.

JIOKa3aTelnLCTBa yueOHOMY P.YV].

BBIIBUTAEMBIX MaTepuaty u YmMenue

TPEAMOJIOKEHHI; croco0aM pelieHuss  CaMOCTOSATEILHOTO

onucaHue HOBOW 4aCTHOM BEJICHUS

Pe3yabTaTOB 3THUX 3a1a4u JKCIICPUMEHTATBHOM

pabor JIEATEILHOCTH,
OIIMChIBATH
XUMHUYECKNEC PCAKIINU,
HaOII0gaeMEIE B XO€
AKCIIEPUMECHTA.

59. | XuUMHYECKHUI aHams: 3HAHIE OCHOB 1.0OpuenTanus Ha K.YV . PeakTuBbI 1
Ka4C€CTBECHHBIN I/IU XUMHYECKOrO MOHMMAaHHE MPUINUH 1. YMmenue XUMHYECKOE
KOJINYECTBEHHBIN AHATI3a ycrexa B ydeOHOM JIOTOBAPUBATHCS U obopyoBaHue

JIeITEIBLHOCTH,
2. YuebHo-
MMO3HaBATEIbHBIN
MHTEpeC K HOBOMY
yaeOHOMY
Marepuany u
crocobamM perieHus
HOBOM YacCTHOM
3a1aun

MPUXOJIUTH K 00IIIeMy
pEIIeHNIO B
COBMECTHOM
JIeSITEILHOCTH;
2.YMmenue
MIPOAYKTHBHO
paspemniatb KOH(IUKTHI
Ha OCHOBE y4eTa
WHTEPECOB U MO3ULIUN
BCEX €T0 YIaCTHUKOB
ILYVY/.

1. ®opmMupoBaTh
YMEHHE POBOTUTH
CpaBHEHHE U
KIIACCU(PHUKAITHIO TT0
3a/IaHHBIM KPUTEPHSIM;
2.@opmMupoBaTh y
yUaImxcs
TIpEACTaBICHAE O
HOMEHKJIAType
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HEOPTaHIMYECKIX
COEZIMHEHUIL.

P.YVY .

1. YMeHne yunuTsIBaTh
BEIJICIICHHBIC YIUTEIIEM
OPHUCHTHUPHI ICHCTBUS

B HOBOM y4eOHOM
MaTepuane B
COTPYIHUYECTBE C
YUHTEIEeM;

2. YMmeHue
TUTAHUPOBATh CBOH
JIeHCTBUS B
COOTBETCTBHH C
MOCTaBIEHHON
3a/1a4ell ¥ yCIOBUSAMU
ee pean3alyu.

60.

Teopernueckue

OCHOBBI

OTBITHO-IKCIIEPUMEHTAIBHON U
MPOEKTHOU JAESATEIbHOCTH.

VMenue oO0BACHATE
3aKOHOMEPHOCTH
W3MEHEHUS CBOWCTB
BEIIECTB , 3HAHUE
OCHOB
3KCHEPUMEHTAIBHOU
Y IPOEKTHOU

eI TEIbHOCTH

1.Pa3Butne
BHYTPEHHEN
MO3ULIUNA
IIKOJbHHUKA HA
YpOBHE
[TOJIOYKUTEILHOTO
OTHOILICHHUA K
MIKOJIE, TOHUMAaHU
HEOOXOIUMOCTH
y4eHusl,
BBIPAKEHHOTO B
nmpeobagaHum
yaeOHO-
MMO3HaBaTEIbHBIX
MOTHBOB 1
MPeOYTEHUHN
COLIMAJIBHOTO
croco0a OLEHKH
3HAHMWI;
2.dopMupoBaHue
BBIPQKEHHOM
YCTOMYMBOM
yaeOHO-
TI03HABaTEIIHLHOMN

MOTHBAIINN YUCHUS.

K.YV]I.

1. Ymenue:

. CTpOI/ITI) TIIOHATHBIC
JUTS TapTHepa
BbICKA3bIBaHUA,
YUYUTBIBAIOIIME, YTO
MapTHEP 3HAET U
BHU/IHUT, a YTO HET;

* 33]1aBaTh BOIIPOCHI;

* KOHTPOJIUPOBATH
JIEMCTBUS TIapTHEpa.
ILYVY].

YmMmenue:

* OCYIIECTBIIATH aHATHU3
00BEKTOB C
BBIZIEJIEHHEM
CYIIECTBEHHBIX 1
HECYIECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIIATH CHHTE3
KaK COCTaBJICHHE
LIEJI0r0 U3 YacTEM.
P.YVY .

YMenuns:
1.OcymmecTBIsITH
HWTOTOBBIN K
MOLIArOBBII KOHTPOJIb
10 PE3YINbTaTY;

PeakTuBEI 1
XAMHUYECKOE
o0opyoBaHue
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2. AzlekBaTHO
BOCIIPHHAMATH OICHKY
YUUTEIIS;

3. Paznuuath criocob u
pe3ynbTaT NercTBUS

61.

Br100p TeMbI IpoeKTa.
[InanupoBaHue AESITEIBHOCTH.

YMenue
IUIAHUPOBATh
COOCTBEHHYIO
IKCTIEPUMEHTATIBHYIO
JIeATENBHOCTD ,
YMEHHUE BBIJIBUTATh
THIOTE3bI, CTABUTH
NPOCKTHBIC 3a/1a4H.

PaszBuBath
CIIOCOOHOCTB K
CaMOOILIEHKE Ha
OCHOBE KPHTEPHSI
YCIIENTHOCTH
yueOHOH
JIEATENILHOCTH

K.YVYI.

1. YMmenue
JIOTOBapPUBATHCSA U
NPUXOINTH K 00IIeMy
PCILICHUIO B
COBMECTHOM
JIESITEITbHOCTH;
2.YmMeHue
MPOITYKTHBHO
pa3pemarb KOHMIHKTHI
Ha OCHOBE yueTa
WHTEPECOB M MO3HIIUI
BCEX €r0 Y4aCTHHKOB
ILYVYA.

1.YMeHue npoBOAUTh
CpaBHEHHE U
KJIaccU(UKAIHMIO 110
3aJJaHHBIM KPUTEPUSIM;
2. ®opMupoBaTh y
yyamuxcs
MpEeICTaBICHUE O
HOMEHKJIaType
HEOPTraHMYECKUX
COEIMHEHU I

P.YVY/.

1.YMeHne yauThIBaTh
BBIJICJICHHBIE YIUTENEM
OPUEHTUPHI ACUCTBUS
B HOBOM Yy4eOHOM
MaTepuaie B
COTPYIHUYECTBE C
yUuTeNeM;

2. YMenne
TUTAaHUPOBATH CBOU
IEUCTBUSL B
COOTBETCTBHH C
IOCTaBJICHHON 3a/1auen
1 YCIIOBHSIMH €€
pean3aIum.
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62. | ITonroroBka npoekTa.Coop | Ymenue 1.Pa3BuTHe K.YY/. PeaxTuBsr n
nHpopMaruu o JIAaHHOM | mnanupoBath BHYTpPEHHEH 1. Ymenue: XUMUYECKOE
TeMe.MOl[eJII/IpOBaHI/Ie COOCTBEHHYIO TO3ULIUU * CTPOUTH ITOHSTHBIC 00opymoBaHuE
MPOEKTHOM JEATEIBLHOCTH. SKCIEPUMEHTANBHYIO | HNIKOIBHUKA Ha JUId apTHepa

JIeSITENBHOCTD , CaMOCTOSITENIbHOE BBICKA3bIBAaHMUS,
YMEHUE BBIIABUTaTh NIPOEKTHPOBAHNE YUUTHIBAIOIINE, YTO
THIIOTE3b], CTaBUTh y4eOHOM MapTHEpP 3HAeT U
MIPOEKTHBIE 3aJa4H, JIeSITeNbHOCTH BUJIMT, a YTO HET;
cobupath 2.®DopmupoBanue * 33/1aBaTh BOMPOCHI;
“H(OpMAIUIO 13 BBIPaKEHHON * KOHTPOJIMPOBATH
Ppa3JInYHbIX ycTOHuuBOM JIeMCTBUS MapTHEPA.
HCTOYHHUKOB, yueOHO- ILYVY].
aHAJIN3UPOBATh, TI03HABATENIbHON Ymenue:
MOJEITUPOBATh MOTHUBAIMH YUCHUS * OCYILIECTBIIATH aHAIN3
JKCIIEPUMEHT 00BEKTOB C
BbIJIEJIEHHEM
CYIIECTBEHHBIX U
HECYILECTBEHHBIX
MIPHU3HAKOB,;
* OCYILIECTBIISATH CUHTE3
KaK COCTaBJICHHE
LIEJIOTO U3 YacTeu.
P.YVY/.
Ymenus:
1.OcymiecTBasATh
WUTOrOBBIN U
MOIIarOBbI KOHTPOJIb
0 PE3yNbTaTy;
2. AnekBaTHO
BOCIIPUHHUMATh OICHKY
YUUTENS;
3. Paznmuate cnocob u
pe3yabTaT AeHUCTBUS

63. | Beimmonnenue y4eOHBIX | Mcrons3oBanue K.YV]. PeakTuBbI 1
IIPOEKTOB, OIIBITHO- | J1ab0OpaTOPHOroo0op 1. YMmeHue XUMHUYECKOE
JKCIIEpUMEHTAJIBHBIX paboT. yIOBaHUS U JIOTOBAPUBATHCS U 000pyIOBAHHE
HpaKanecmle paﬁoTbI 10 | CTEKJIIHHOW MOCY/IbI, MIPUXOJIUTH K 00IIeMy
TéMaM IPOEKTOB yYallluXxcs TIIPOBEACHUE pemeHnIo B

SKCHEPUMEHTOB IS COBMECTHOI
JIOKa3aTeNbCTBA JIeSITeTHbHOCTH;
BBIJIBUTAEMBIX 2.YMenne
TIPEIIONOKEHHH; MIPOIYKTHBHO
OITHCaHWe paspemaTh KOH(PIUKTHI

PE3YIBTATOB ATUX
pabot

Ha OCHOBE ydJeTa
MHTEPECOB U MO3ULIMH
BCEX €r0 YIaCTHHKOB
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ILYY .

1. ®opmupoBaTh
yYMEHHE TIPOBOJIUTH
CpaBHEHHE U
KJIaCCU(UKAIIHIO 110
3a/IaHHBIM KPUTCPHSIM;
2.®opmupoBats y
yUaIuxcs
TIPE/ICTAaBIICHUE O
HOMEHKJIaType
HEOpraHMYeCcKUX
COEZIMHEHUI.

P.YVY].

1. YMeHue yunuThIBaTh
BBIJICJICHHBIE YUUTEIEM
OPHUCHTHUPHI ICHCTBUS
B HOBOM Y4cOHOM
MaTepuane B
COTPYJIHUYECTBE C
YUHTENEM;

2. YMmeHue
TUIAHUPOBATh CBOM
JIeHCTBUS B
COOTBETCTBHH C
IIOCTaBJICHHOU
3aJ1ayeil U yCIOBUSIMU
ee pearn3alim.

64.

[ToaroToBka y4eOHBIX IPOCKTOB
K 3aIllATe

PaszBuBath
CIIOCOOHOCTD K
CaMOOLIEHKE Ha
OCHOBE KpUTEpHS
YCTETTHOCTH
yaeOHOU
NeITENbHOCTH

K.YV]I.

1.YMmenue
WCIIONb30BaTh PEUb JJIs
PETYIISALIH CBOETO
JIeHCTBUS;
2.AnekBaTHO
HCIIONb30BaTh PeUeBbIe
CpeICTBA IS PEIICHUS
Pa3IIHBIX

KOMM YHHUKATHBHBIX
3a7a4, CTPOUTh
MOHOJIOTHYECKOE
BBICKA3bIBaHUE,
BIAJETh
JUAIOTHYECKON
hopmoii peun

P.YVY].

YMenune
CaMOCTOSITEIBHO
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aJIEKBaTHO OLCHHUBATh
MPaBUIBLHOCTh
BBINOJIHEHUS IE€ICTBUA
Y BHOCUTH
HEO0OXOUMEIE
KOPPEKTHBEI B
HCIIOJTHEHHE KaK 10
XOJIy €ro peaju3ainm,
TakK ¥ B KOHIIE
EefCTBHS.

ILYVY].

VYMmenue:

OCYIIIECTBIIATh
CpaBHEHHE U
KJIaCCU(HUKAIIHIO,
BBIOMpast KPUTEPHH IS
YKa3aHHBIX JIOTHYECKHX

oreparuii;
CTPOUTH JIOTHUECKOE
paccyxieHue
65. | [IpoMexxyTOUHAsT aTTECTAITHS. YMeHue oBaeHus YMeHue OleHUTh K.YV .
3ammuTa IMPOCKTOB HaBBIKAMH KOHTPOJISl | CBOW yueOHbIE 1.Ymenue

U OLICHKU CBOEH
JIeATEILHOCTH,
yMEHHE MPEABUIETh
BO3MOJKHBIC
MOCJICJICTBHUS CBOUX
JNeHCTBUI

JOCTHXCHUSA

HCIIOJIb30BaTh PeUb JJIs
PETYIISALINU CBOETO
JICHCTBUS;
2.AnekBaTHO
WCIIONb30BaTh PeUeBbIe
CpeICTBa IS PEIICHUS
Pa3IUYHBIX

KOMM YHUKATHUBHBIX
3aj1a4, CTPOUTh
MOHOJIOTHYECKOE
BBICKa3bIBaHHE,
BJIAJETh
JUAIOTHYECKON
(hopmoit peun

P.YVY .

YMenune
CaMOCTOSITEIBHO
aJIeKBaTHO OLIEHUBATh
TIPaBHILHOCTD
BBIIIOJHEHHUS IEHCTBUSA
1 BHOCHUTH
HEOOXOUMBIE
KOPPEKTHBEI B
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HCITOJIHEHHE KaK 110
XOJly €ro peasu3alui,
TaK U B KOHIIE
JIEHCTBHSL.

ILYVYA.

YMmenue:

OCYIIECTBIISITh
CpaBHEHUE U
KJIacCU(HUKAIIHIO,
BEIOMpAst KPUTECPHUU JIJIS
YKa3aHHbBIX JIOTHYECKUX

oreparuii;
CTPOUTH JIOTUYECKOE
paccyxJieHue
66. | Pemrenue 3a/1a4 MOBBIIIIEHHOTO YMeHue oBaageHus YMeHue oleHUTh K.YV]I. PeakTuBEI 1
YPOBHS CJIOKHOCTH, PEHICHUE HABBIKAMH KOHTPOJIS | CBOHM y4eOHBIC YMeHue XAMHYECKOE
MPAKTUKO OPUECHTUPOBAHHBIX U OLICHKU CBOEH JIOCTIDKEHUS CaMOCTOSITEIBHO 00opyI0BaHNE
3a)1aHI/II71 HEeATENbHOCTHU, OpraHu30BbIBATh
yMEHHE TIPeBUIETh yueOHOe JIelCTBHE.
BO3MOYKHBIE ILYVY .
MOCJICJICTBHUS CBOUX YmMmenue
JeUCTBUIM npeoOpa3oBbIBATH
nHpopmanuo u3
OJIHOTO BUJA B IPYTOM.
P.YV].
‘VYMeHHe coCTaBIISITh
TUIaH perieHus
POOJIEMBI
67. | Pemrenue 3agad moBBIIEHHOTO VYMeHue oBiageHus VYMeHue oLeHUThb K.YVI. Peaktusbl u
YPOBHA CIIOKHOCTH, PpCHICHUC HABBIKAMH KOHTPOJISL | CBOM y4eOHBbIE Ymenue XUMHYECKOE
MPAaKTUKO OPUECHTUPOBAHHBIX M OLICHKH CBOCH JIOCTHXKCHUS CaMOCTOSITEIBHO obopyoBaHue
3aJaHuN JIeATEILHOCTH, OpTaHU30BHIBATH
yYMEHHE MPEABUIETh yae0HOoe JeiCTBHE.
BO3MOXXHBIE ILYVY .
MOCJIEACTBUS CBOUX YMmenue
JEHCTBUI peoOpa3oBHIBATH
HH(POPMAITHIO u3
OJIHOT'O BUJA B IPYTOM.
P.YVY .
‘VYMeHne coCTaBIISITh
TUTaH peIIeHus
po0IeMbI
68. | O00OIIeHNEe, CHCTEMATH3aLNS U | 1.3akpernnenue 1. YMenne K.YVYI. Pa6ora ¢
KOPPEKIUS 3HAHUN YUaIINXCS 3HAHUHI U PACYETHBIX | OPHUEHTHPOBATHCS YMenne TecTaMu
3a Kypc «9KCIIepruMeHTaIbHAas HABBIKOB y4-Csl. Ha TIOHUMaHHe CaMOCTOSTEIBHO (MHIUBU
xuMus-9», 9 kiacc. NPUYKH yCIiexa B OpraHM30BBIBATH J1yaabHbI
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TecToBBIIl KOHTPOJIB.

2.YMeHue penatsb
THUITOBBIE IPUMEPHI
KOHTPOJIBHOMN
paboTEL.

yaeOHOI
JESITEIBHOCTH

yueOHOe
B3aHMOJICIICTBHC B
rpyrre

ILYVY .

YmeHue:

* OCYIIECTBIIATH aHAIU3
00BEKTOB C
BBIJICTIEHHEM
CYIICCTBEHHBIX U
HECYIIECTBCHHBIX
MIPU3HAKOB;

* OCYLIECTBJIATH CHHTE3
KaK COCTaBJICHHE
LIEJIOr'0 M3 YacTei.
P.YV].

VYMmenus:
1.Ocy1iecTBasATh
HUTOTOBLIH K
MOIIarOBbI KOHTPOJIb
0 Pe3yJbTaTy;

2. AZIeKBaTHO
BOCIIPHHUMATE OLIEHKY
YUUTEIS;

3. PaznnuaTh criocob u
pe3yabpTaT AeHCTBUS

e
3aJJaHus)
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