CeBepHOe yIIpaBJIeHHE MHHHACTEPCTBA 00pa3oBaHus U Hayku CamMapcKoi 00J1acTH rocyIapcTBEeHHOE OI0pKeTHOE 00I1ie00pa3oBaTelibHOe yupexacHue CaMapckoi o0mactu
cpeanss o0meoOpazoBaTenbHas IIKoJIa UMEHH TonHOro kKaBanepa opaeHa Cnassl M.C. Kpacukosa ¢ Kamennsiit bpong Mmynniunansaoro paitona Yenno —BepmHckmii
Camapckoii obmacTu

Paccmotpeno CornacoBaHo YTBepkaro
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PABOYAS ITPOI'PAMMA
BHEYPOUYHOM eI TeIbHOCTH M0 XUMHHU
aJs1 8-9 KJ1accoB ¢ HCMOJIb30BaHUEM 000pyaoBaHusi eHTpa «Touka pocTa»

Ha o©0asze wnentrpa «Touka pocta» obOecrneuuBaeTcss peanu3anusi o0pa3oBaTEeIbHBIX MNPOrpaMM  E€CTECTBEHHOHAYYHOHM UM TEXHOJIOTUYECKOM

HaNpaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHU C TPEOOBAaHMSMHU 3aKOHOJATEIbCTBA B cdepe oOpazoBaHMs M C y4y€ToM pekoMeHnanmii denepanbHOro
oreparopa y4eOHOro mpeamMeTa «XuMus».

Pa6Gouan nporpaMma CoCTaB/JicHaA HAa OCHOBE CJCAYHOIIHUX JOKYMCHTOB:

OyHIaMEHTaIBHOTO SIpa COAepKaHUs 001Iero 0Opa3oBaHus U B COOTBETCTBHHU C [ 0CyTapCTBEHHBIM CTaHIApTOM 00111ero oopa3oBanus (MpHKa3
MunucrepcTBa oOpa3oBanus U Hayku Poccuiickoit @enepanuu ot 17.12.2010 r. Ne 1897).

Pabounx mnporpamm. Ilpenvernas nuHus  yueOnukoB — OC ["abOpuensH, 8-9 «xmaccel: mocobue ANA  yduTene
obmieobpaszoBarenbubix opranuzanuii /H.H. 'apa. — 2 uzn., mon. — Mocksa: [Ipocsemenue, 2013 r.

®enepanbHoro 3akoHa «O6 obpazoBanuu B Poccuiickoit @eneparumn» Ne273-03 ot 29 nekadps 2012.

ITpumepHoOil mporpaMmbl OCHOBHOIO 0Omiero oOpa3oBaHuss nmo xumuu g 8-9 KkiaccoB, pomylieHHas JlemaprameHTOM 00pa3oBaTeNbHBIX
porpaMM | CTaHAapToB obmiero oopazoanus MO PO.

denepanbHOro TmepeyHs y4eOHUKOB, PEKOMEHIOBAHHOTO (JomylieHHOro) MuHucTepcTBOM 00Opa3oBaHuss M Hayku P® K HCIONB30BaHHIO B
o0Opa3oBaTeIbHOM TIpoIiecce B 001meo0pa3oBarebHbIX yupexkaeHusx Ha 2023-2024 y4yeOHsblit rog.

TpeOGoBanmii K pe3yapTaTaM OCHOBHOTO OOIIETr0 0Opa3oBaHUs, MPEACTAaBICHHBIX B (pemepaqbHOM TOCYIapCTBEHHOM OOpa30BaTEIbHOM CTaHIApTe
ob1ero oOpa3oBaHUsl BTOPOTO MOKOJEHHsS. B HHMX Takyke Y4YMTBIBAIOTCS HJIEM pa3BUTHA U (OPMHUPOBAHMS YHMBEPCAJIbHBIX yYEOHBIX NEHCTBHUH IS
OCHOBHOTO OOIIETr0 00pa30BaHUSI.

Mertoandeckux peKoMeHJalMi MuHHCTepcTBa mpocBemeHust Poccuiickoir  ®epepaunn  1no  «Peammszanmm  o0pa3oBaTeNbHBIX — MPOrpaMM
€CTeCTBEHHOHAyYHOH W TEXHOJOTMYECKON HAINpaBICHHOCTEH MO XMMHUHM C HCIOJb30BaHWEM 00opynoBaHusi IeHTpa «Touka pocTan(yTBep >KICHBI
pacrniopsbkerneM MunuctepeTa npocsenienusi Poccuiickoit ®eneparin ot 12 suBapst 2021 r.Ne P-6).

OcHoBHO# 00pa3zoBatensHO# nporpammbel MBOY «Mupomnro6osckas OOL» na 2023-2024 yuebublil ToA.

VYuebnoro mana MBOY «Mupomto6osckas OOy na 2023 — 2024 yuebHblil TOxI.

Y4eOHo-MeTOAUYeCKOe O0eclieyeHHe KYpca XHMHUHM OCHOBHOI 0011e00pa3oBaTeIbHOM IIKOJIbI

ouprwbdE

Pymsutuc I'. E. Xumust: 8 wii.: yue0. muis obmeodpaszosar. yupexaenuit / OC I'abpuenssu — M.: [IpocseieHue.

Pymsutuc I'. E. Xumus. 9 kmacc. ®IOC: yueb.ast obmeobpasosar. yupexaeruii /| OC T'abpuensta. — M.: TIpocsemenne, 2019.

Xumust: 8 KiI.: DJIIEKTPOHHOE TMPHIIOKECHHUE K yUICOHHKY.

Xumust: 9 KI1.: DIIEKTPOHHOE MPHIOKEHHE K YUSOHHKY.

I'apa H. H. Xumus. Paboune nporpammel. [Ipenmernas nunus yueouukoB OC I'abpuensin. 8—9 wimacest / H. H. T'apa. — M.: [IpocBerenue.
Boposckux T.A. Tectsl mo xumuu. A30T U Qochop. Yriuepon u kpemuuit. Metamnsl.9 knace: k yueoHuky OC I'abpuensn



®

10.
11.
12.

13.

«Xumus. 9 kmacey. ®PI'OC (k HoBoMy yueOHHKY) — M.: U3natenscTBo «Ok3amen», 2017. — 111c. (Cepust «Y4eOHO-METOIUIESCKIA KOMIUICKT).
Boposckux T.A. Tectbl mo xumuu. Knaccuukanuss XMUMUYECKUX peakluid. XUMHUYECKHE peaklud B BOJIHBIX pacTBopax. [amorensl. Kucmopong u
cepa. 9 xiacc: k yueonuky OC I'abpuensn «Xumus. 9 kmacen. @I'OC (k HoBoMy yueOHHKY) — M.: M3narenbctBo «Ox3amen»,2017. — 109 c. (Cepus
«Y4eOHO-METOAUMYECKUN KOMILIEKT)).

I'abpycea H. U. Xumust: pabouast retpanpb: 8 ki. / H. U. I'abpyceBa. — M.: IIpocBernienue.

I'apa H. H. Xumus: 3agaunuk ¢ «momomaukom»: 8—9 ki1, / H. H. T'apa, H. U. I'abpyceBa. — M.: [IpocBereHue.

Pamenxuit A. M. Xumusi: qunaktudeckuit matepuan: 8—9 ki. / A. M. Pageukuit. — M.: TIpocBerenue.

I'apa H. H. Xumus. Ypoku: 8 k. / H. H. I'apa. — M.: IIpocBernieHue.

bubnuoreka Hay4YHO- TOMYJISIPHBIX U3JAHUN JJIS TIOJTYYEHHSI JOTIOTHUTEIBHON NH(POPMALIUH 110 TIpeIMETY (B KaOMHETE XUMHH U B IIKOJILHON
oubnmoTexe).

DNeKTpOHHBIE 00pa30BaTENbHBIE PECYPCHI.

ITepeyeHb DOCTYNMHBIX HCTOYHUKOB HHGOpPMaUMHU
B paspene mpencraBieH CIHUCOK KHUT M CCBUIOK HAa CAMThI, B KOTOPBIX 0ojiee MOIPOOHO OCBEIIEHBI PAa3JIMYHBIC acleKThl pacCMaTPUBAEMBIX

BOINPOCOB. VIX MOKHO pEKOMEH/IOBaTh KaK YUUTENIO0, TaK U 00ydaeMbIM, MPOSBUBIIMM HHTEPEC K U3y4yaeMOH TeMe.

1.
2.

3.
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10.
11.

12.
13.
14.
15.

16.
17.
18.
19.

Bacunwe B.I1., Mopo3zoBa P.I1., Kouepruna JI. A.IlpakTHKyM MO0 aHATUTHYECKON XUMHUH: Y4eO. mocooue mis By30B.— M.: Xumums, 2000.— 328 c.
I'pocce D., Baiicmantens X. Xumust s mr0603HaTenbHbIX. OCHOBBI XUMUM | 3aHUMaTebHbIe onbIThl.I JIP.1974.11ep.c nem.— JI.: Xumus, 1979.—
392 c.

Heprronsi B. @.Mup Boasl.— JI.: Henpa, 1979.— 254 c.

Kumuu 1. M. O6mast xumus. [Ipaktukym L-mukpo. PykoBoactBo mis crymentoB.— M.: MITY, 2006.— 322c.

Hcnonp3oBanue mudpoBeIx 1abopaTopuii mpu oO0y4eHHHn XuMuH B cpeanedd mkose/ becnanos I1. U.JJopodeer M.B., Xwmnu .M., 3umuna A.U.,
OpxexkoBckuii [1.A.— M.: BUHOM. Jlaboparopus 3nanuii, 2014.— 229 c.

Kpucramnsl. Kpucramnornapatsl: Meroauueckue ykazaHus K J1abopatopHsiM paboram. Mudraxosa H.III., Ilerposa T.H., Paxmatynauna 1. &.—
Kazans: Ka3zan. roc. rexnon.yn-t., 2006.— 24 c.

Jleencon M.A.100 BOompocoB W OTBETOB MO XUMHH: Marepuanbl Uisl MIKOJBHBIX pedeparoB, GaKyIbTaTUBHBIX 3aHATHA MU CEMHHApOB: YueOHOE
nocooune.— M.: «M3narenbctBo ACT»: «M3natensctBo Actpensby, 2002.— 347 c.

Jleencon U. A. Xummueckue peakmun: TermoBoit 3¢ dekr, paBHoBecue, ckopoctb.— M.: OO0 «M3narensctBOo Actpens, 2002.— 192 c.

Jlypse 1O. 1O. CnpaBounuk no ananutuueckoid xumun.— M.: Xumus, 1971.— C.71—89.

Hazaposa T.C., I'pabeuxuii A.A., JlaBpoBa B. H. Xumunueckuii sxcriepumenT B mkone.— M.: Ilpocenienne, 1987.—240 c.

Heopranunueckas xumusi: B 3 1./ Ilog pexn. 0. JI.Tperbsikosa.T.1: Ou3nKo-XUMHUUECKHUE OCHOBBI HEOPraHMYECKONW XUMHH: YUEOHUK AJISl CTYI.
BbiciI. y4eO. 3aBeacHuii/M. E. Tamm, FO. [I.TpetbsikoB.— M.: U3natenbekuii ieHTp «Axagemusi», 2004.—240 c.

[TerpsiroB . B. Camoe HeoObIKHOBeHHOE BemiecTBO B Mupe.— M.: [lexaroruka, 1976.— 96 c.

CrpensaukoBa JI. H. U3 gero Bcé cnenmano? Pacckassl o BemectBe.— M.: fAy3a-mpecc.2011.— 208 c.

CycnennukoBa B.M, Kucenesa E. K. PykoBoacTBo 1o mpUroToBIeHHIO THTPOBAaHHBIX pacTBopoB.— JI.: Xumus, 1967.— 139 c.

®apazeit M. Ucropus ceeun: Ilep.c anrn./Iloa pen.b. B. HoBoxunoBa.— M.: Hayka. ['naBHas penakuus puznko-mMaTeMaTHYECKOM

murepatypsl, 1980.— 128 c., nin.— (bubaunoteuka «KBaHT»)

Xomuenko I'.I1., CeBactesinoBa K. WM. OxucnurensHO-BOCCTaHOBHUTENbHBIE peakuuun.— M.: [Ipocsemenne, 1989.— 141 c.

Ounuknoneaus s aerein.T.17.Xumus / I'nas.pen.B. A.Bonoaun, Bea.Hayu.pea.l.Jleencon.— M.: Aanra +, 2003.— 640 c.

OprumoJl.Boga: kHura o camoMm BaXHOM BemecTBe B mupe: nep.c ¢pun.—M.: Kommnac I'nx, 2019.— 153 c.

YeptkoB U.H., XKyxos I1. H. Xumuueckuii 3kcriepuMEHT ¢ MalbIMM KoJudecTBaMHu peakTuBoB. M.: IIpocBemenune, 1989.— 191 c.



20. Caiir MI'Y. Ilporpamma Kypca XuMuu it yganmxcs 8—9 kiaccoB o0I1eo0pa3oBaTeIbHON IITKOJEI.
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

21. Caiitr ®UIIN. OTkpeIThId OaHK 3aJaHUi 11 GOPMUPOBAHHS €CTECTBEHHOHAYYHOW I'PAMOTHOCTH.
https:/fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

22. Caiit Enunas koyuieknus ugpoBeIX 00pa3oBaTeIbHBIX PECYPCOB.
http://school-collection.edu.ru/catalog.

23. Caiit ®enepaibHbIi IEHTP HHHOPMAITMOHHO-00Pa30BaTEIHHBIX PECYPCOB.

http://fcior.edu.ru/

B o0y4yeHnu xuMuu OOJIBIIOE 3HAYCHUE HMMEET DKCIEPUMEHT. AHATU3UPYsl Pe3yJbTaThbl MPOBEAEHHBIX OMBITOB, Y4YallUecs YOEXIAITCS B TOM,
9TO TE WIM WHBIC TCOPETHYCCKUE MPEICTABICHHS COOTBETCTBYIOT HJIM IIPOTHBOPEYAT PEATBHOCTH. TOJBKO OCYIIECTBIISS XHUMHYECKHH DKCIIEPUM CHT
MOYKHO TIPOBEPUTH JOCTOBEPHOCTH MPOTHO30B, CIEIAHHBIX Ha OCHOBAaHWU TEOPHH. B Tmpoliecce IKCIEPUMEHTABHOW pabOoThl ydamuecss IPHOOPETaroT
OIBIT TO3HAHMS PEaJbHOCTH, SIBJLSIFOIIMICS Ba)XKHBIM JTAalloM (OPMUPOBAHUS Yy HUX YOSKICHWH, KOTOpPBIE, B CBOIO OUYepelb, COCTABISIOT OCHOBY
HAYYHOTO MHUPOBO33PCHHUSI.

Buenpenune oOopynoBanus 1mpoBoii naboparopun neHTpa «Touka pocray IMO3BOJIUT KAYeCTBEHHO HM3MEHUTH IPOIECC OOYYCHHS XHMHH.
KonnuecTBeHHBIE AKCIIEPUMEHTHI TO3BOJIST TONY4YaTh JOCTOBEPHYHO MH(POPMAIMIO O MPOTEKAHWU TEX WM MHBIX XMMHYECKUX IpoIeccax, O CBOMCT Bax
BemiecTB. Ha OCHOBE TMOJIy4EHHBIX OJKCIEPUMEHTAIBHBIX JTaHHBIX O0y4YaeMble CMOTYT CaMOCTOSTENBHO [IeJIaTh BBIBOJBI, 0000IIATh PE3YJIbTaTHI,
BBISIBJISITH 3aKOHOMEPHOCTH, YTO OJJHO3HAYHO OyJET CIIOCOOCTBOBATH MOBBIIICHHIO MOTUBAIIMH OOYUYCHHS IIKOJIBHUKOB.

Jlnst u3yueHus npeaMera «XUMUs» Ha 3Talle OCHOBHOTO 00mIero oOpasoBanusi oTBoAuTcs 140 4acos:

8 xmacc —70 yacos;

9 kimacc —70 yvacoB (68 yacoB 10 MTAHUPOBAHHMIO).

JlanHast oOpa3oBarenbHasl MporpaMMa OOECleUurBACT YCBOCHHE YYAalIMMHUCS BKHEUIINX XUMHYECKUX 3aKOHOB, TEOPUIl W MOHATHH; (opMupyer
NPE/CTAaBICHUE O POJM XMMHUHM B OKPYXAIOIIEM MHUpPE M KM3HU uelioBeKa. [IpM 3TOM OCHOBHOEC BHHUMAHHE YIENSETCS CYHIHOCTH XMMHYECKHUX PEaKIHid U
METOJ[aM UX OCYIICCTBJICHUSI.

OnHUM W3 OCHOBHBIX MPHUHIMIIOB MOCTPOCHUS MPOrPAMMbI SIBJISICTCS TMPUHIMUI JOCTYIMHOCTH. JKCIEPUMEHTAJbHBIC JIAHHBIC, IOJYyYCHHBIC
YYAIIUMHUCST TIPH BBIMOJIHEHHH KOJMUYECTBCHHBIX OIBITOB, MO3BOJSIFOT YYalIMMCS CaMOCTOSITEJIbHO JICNIaTh BBIBOJBI, BBISBISTH 3aKOHOMEPHOCTH.
[Toxxompl, 3aJI0)KEHHBIC B COJIEPYKAHHUE MPOrPaAMMbI Kypca, CO3[AI0T HEOOXOIUMBIC YCIOBHUS JJIi CUCTEMHOTO YCBOCHHS yYaIlUMHUCS OCHOB HAYKH, IS
o0eCIeYeHnsT Pa3BUBAIOIICTO M BOCIHUTHIBAIONIETO BO3JEHCTBHS OOYYCHHUS HA JIMYHOCTH ydvamierocs. MopMupyeMbie 3HAHHS JOJDKHBI CTaTh OCHOBOM
CHCTEMbI YOCK/ICHHUH IIKOJIBHUKA, ICHTPAJIBHBIM SIPOM €r0 HAyYHOTO MUPOBO33PCHHUSI.

Ha 6a3e wmentpa «Touka pocra» oOecrieunBaeTCs peanu3alus O00pa30BaTENbHBIX MPOrPAMM E€CTECTBEHHOHAYYHOW M TEXHOJOTMYECKOM
HANpaBJICHHOCTEH, pa3padOTaHHBIX B COOTBETCTBHU C TPEOOBAHHMSMH 3aKOHOJATEIbCTBA B cepe 0Opa3oBaHus M C y4d€TOM pekoMeHnaiuin denepanibHOro
orneparopa y4eOHOro mnpeamera « XuMUsD».

OOpa3oBarenbHas MporpaMma MO3BOJSIET MHTEIPUPOBATH PEAM3yeMbIe IMOIXOMbI, CTPYKTYpY M COJCpXKAaHUE TMPH OpPraHu3aluu OOyYeHHS XUMHUHU
B 8—9 Kkitaccax, BRICTPOSHHOM Ha 0a3e JF000T0 U3 TOCTYIMHBIX ydeOHO-MeTonndeckux KomruiekcoB (YMK).

Hcnonb3oBanue obopynoBanus «Touka poctay npu peanusanuu aanHou OIT mo3Bonsier cozdams yciosus:

— Ui PacUIMPEHUs] COJCPKaHUS MIKOJIBHOTO XUMHUYECKOTO 00pa3OBaHMUS;
— JUIS TIOBBIIICHHS TIO3HABATEIILHOW aKTHMBHOCTH OOYYarOIIUXCS B €CTECTBCHHOHAYYHOH OO0JIACTH;

— Ui pa3BUTHS JHMYHOCTH peO&HKa B mpolecce 0OydeHHUs XMMHH, €ro CIocoOHOCTed, (OpMUpOBaHMS M YIOBIETBOPEHUS COIMAIBHO 3HAUYMMBIX
MHTEPECOB U MOTPEOHOCTEN;


http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog
http://school-collection.edu.ru/catalog
http://fcior.edu.ru/

— s paboThl ¢ OapEHHBIMH IKOJIHHUKAMHE, OPTaHW3AIMHA UX Pa3BUTHS B Pa3IMYHBIX 00JIACTSIX 00pa30BaTeIbHON, TBOPUECKOH IEATEIHHOCTH.

ean u 3agaun

— Peanuzanms OCHOBHBIX 00I1€00pa30BaTEIbHBIX MPOrpaMM IO y4eOHBIM MPEIMETaM €CTECTBEHHOHAYYHOW HAINPaBICHHOCTH, B TOM YHCJIE B paMKax
BHEYPOUYHOH JEATEITHLHOCTH 00yUYatOIIUXCS;

— BBEJCHHE COBPEMEHHBIX CpEJCTB OOY4YeHHMS M BOCHUTAHMUA [UIsi M3y4YeHHs (B TOM YHCJIE SKCIEPUMEHTAJIbHOI0) AMCLUUIUIMH (MOJIyJieH)
CCTCCTBCHHOHaquOﬁ HAnpaBJICHHOCTH IIPU pe€ain3dalliid OCHOBHBIX O6LH606pa3OBaTCHLHBIX nporpaMm U AJOIOJHHUTCIIbHBIX O6H.[CO6p330BaTCJ'ILHbIX
MPOrpaMM, B TOM YHCJIC TSl PACITHPEHUS COACPKAHUSA YIEOHOTO MpeaMeTa « XUMHUS.

— BOBJICUCHHUC YUallIUXCs B IPOCKTHYIO ACATCIIbHOCTD.

[MpodunpHBIE KOMIUIEKT o00OpynoBaHus TIieHTpa «Todka pocra» oOecrieunBaeT 3PQPEKTUBHOE JIOCTH)KEHHE OO0pa30BaTEIbHBIX pPE3yJIbTaTOB
00y4aroIMMHCS TI0 MPOrpaMMaM €CTECTBEHHOHAYYHOW HAIpaBIEHHOCTH, BO3MOMKHOCTb YITYOJIEHHOIO M3y4€HMs OTIENbHBIX NPEIMETOB, B TOM YU CIe
i GOPMHUPOBAHUS M300pETATENbCKOI0, KPEaTUBHOTO, KPUTUUYECKOTO MBIIUIEHUS, pPa3BUTHS (YHKIMOHAJIBHOM I'PaMOTHOCTH Yy OOYYaroIUXCsi, B TOM
4HCJIE €CTECTBCHHOHAYYHOW U MAaTEMaTHYECKOM.

OKCHEPUMEHT SBJIAETCS MCTOYHUKOM 3HAHMN M KpUTEPUEM MX UCTUHHOCTH B Hayke. KOHLeNuus cOBpeMEHHOro oOpa30BaHHUS MOJpPa3yMeBaeT, 4TO
B y4eOHOM IKCIIEPUMEHTE BEIYIIYI0 POJIb JODKEH 3aHATh CaMOCTOSATENBHbIM HCCIEI0BATENbCKUM YUeHHUECKUN SKCIIEPUMEHT.

CoBpeMeHHbIE 3KCIEPUMEHTAIbHBIE HCCIIEAOBAaHUA 10 XUMHM YK€ TPYJHO HpEeACTaBUTh 0€3 MCHOJIb30BAHUS HE TOJNBKO AaHAJOrOBBIX, HO U
UpPOBBIX U3MepuTenbHbIX npudopoB. B denepansHom [ocynmapctBenHom Ob6pazosarensHoM Cranpapre (PI'OC) npomucaHo, 4To OJHUM U3
YHUBEPCAJIbHbIX YUEOHBIX AEHCTBUI, MPHOOPETAEMbIX yJalIUMHUCH, TOJDKHO CTaTh YMEHUE
«IPOBEJICHUS OIBITOB, MPOCTHIX SKCIEPUMEHTAIBHBIX HCCIENOBAHUM, MPSAMBIX M KOCBEHHBIX H3MEPEHHUH C HCIOIb30BAHHEM aHAJIOTOBBIX U LIU(PPOBBIX
U3MEPUTENBHBIX IPUOOPOBY.

VY4eOHbIil 3KCIIEpUMEHT 10 XMMHUH, NPOBOAMMBIA Ha TPAAULMOHHOM OOOpYyIOBaHUM, Oe3 NpUMEHEHUs UU(QPOBBIX JIAOOPATOPHUM, HE MOXKET
MIO3BOJIMTH B TMOJIHOM Mepe peluTh BCE 33a4l B COBPEMEHHOM IIKOJIEe. DTO CBA3AHO C PSJIOM NPUUUH:

— TpaauIMOHHOE INKOJbHOE OOOpyJOBaHME U3-32 OrPAaHMYCHHMS TEXHMUYECKHMX BO3MOXKHOCTEH HE IIO3BOJSET IPOBOAMTH MHOTHE

KOJINUECTBEHHBIE UCCIIEA0BAHUS,

—  JUIUTENBHOCTH NMPOBEICHUS XUMUYECKUX HCCIEIOBAaHMH HE BCErja COIacyeTcs C JUIMTENbHOCTbIO YUeOHBIX 3aHATHIA;

—  BO3MOXXHOCTb IPOBEAEHHS MHOTHX HCCIIEIOBAaHMH OrpaHMYMBAETCS TPEOOBAHMAMM TEXHUKH 0€30MacHOCTU U Jp.

[Mudposast mabopaTopusi NMOJHOCTHIO MEHSET METOAMKY M COAEp)KAaHHE HKCIEPUMEHTAIBHOW JEATEIIBHOCTH M pELIAeT BbIIIENEPEUHCIICHHbIE
npoOsiemsl. IIIMpokuii crekTp AATYMKOB IMO3BOJIAET Y4YAIIMMCS 3HAKOMUTHCSA C MapaMeTpaMHM XHMMHUYECKOTO SKCIIEPUMEHTa HE TOJbKO Ha Kaue€CTBEHHOM,

HO U Ha KOJIMYECTBEHHOM YypoBHe. Lludpoas naboparopus mo3BONAET BECTU MIMTENbHBIM SKCIEPUMEHT Ja)k€ B OTCYTCTBME OJKCIEpUMEHTAaTopa , a
4acToTa UX U3MEPEHUI

HEMNO/IBJIaCTHA YE€JIOBEYECKOMY BOCHPUSTHIO.
B mpouecce popMupoBaHHs SKCIEPUMEHTANBHBIX YMEHUH YYEHHK O0Y4aeTcsl MPEACTaBIATh MH(MOpMAIHI0O 00 MCCIIEAOBAaHUM B YETHIPEX BHIAX:
— B BepOabHOM: OIMMCHIBATH JKCIIEPUMEHT, CO37[aBaTh CIIOBECHYIO MOJENb SKCIIEPUMEHTa, (PMKCHPOBATh BHHUMAaHWE HA W3MEPSEMBIX BEIMYMHAX,
TEPMHUHOJIOTHH;

— B TaOJMYHOM: 3alOJIHATH TaOJIMLBl JAHHBIX, JIEKAIUX B OCHOBE MNOCTPOEHUS TIpadukoB (IpU STOM Yy YyYalllUXCsl BO3HUKAET MNEPBUYHOE
MPEICTaBICHUE O MAcIITabax BEITUYHH);

- B Fpa(l)I/II-ICCKOMZ CTPOUTH rpa(l)m(n 0 TaOJUYHBEIM JaHHBIM, 4YTO Ia€T BO3MO>KHOCTh nepexoia K BBIABHMKCHHUIO THUIIOTE3 O XapaKTepe
3aBUCUMOCTH MCXKAY BCIWYUMHAMU (HpI/I OTOM YYUTCJIb IIOKAa3bIBACT IMPCUMYILICCTBO B BHU3YyallM3alllU 3aBUCUMOCTEH MCXKAY BCIUWYMHAMU,
HariaiiaHoCTb 1 MHOT™ OMepHOCTB);



— B BHJIE MaTEeMaTHYECKUX ypaBHEHMH: JaBaTh MaTeMaTHYECKOE OIMMCAHWE B3aUMOCBS3M BEIMYHMH, MaTeMaTHYECKOoe 000O0IIeHHeE.

[lepexon oT Kakaoro 3Tama MpeacTaBiIeHUs HWH(GOPMALMU 3aHUMAET JIOBOJBHO OOJBIION MPOMEKYTOK BpeMeHH. B 7—8 kilaccax 3TOT mporuecc
HE0OXO0MM, HO B CTapIIMX KiIaccax MOXHO ObUIO ObI 3TO BpeMs MOTPaTHUTh Ha pelieHue Oojiee BaXKHBIX 3a1ady. B aTom miane uudposbie JlabopaTopuu
CYUIECTBEHHO 3KOHOMST BpeMs. DTO BpeMs MOKHO moTpatuTh coriiacHo ®I'OC Ha ¢dopMupoBaHHE HMCCIEIOBATEIbCKUMX YMEHUH Ydaluxcs, KOTOPHI €
BBIPAYKAOTCS B CIEAYIOLIUX JECHCTBUAX:

— ompexaeneHue npoOIembl;

—  IIOCTAHOBKAa MCCIENOBATEIIbCKOM 3a1auy;

—  IUJIAHUPOBAaHHUE PEILICHUS 3aJlayu;

—  TIOCTPOECHHUE MOJETEN;

—  BBIIBWJKEHHUE THUIIOTE3;

—  DKCIEpHMEHTaJIbHas MPOBEpPKa TUIOTE3;

—  aHaJIM3 JIaHHBIX HKCIEPUMEHTOB WM HAOIIOICHHUIA;

—  (dopMyIHMpOBaHUE BBIBOOB.



1. COAEP/KAHUE INPOI'PAMMUBI

BHeypouHoii feaTeqabHocTH « XUMMSA» nas 8 kiaacco (34uaca
4acoB)C UCIOJIb30BaHNEM 000pyI0BaHuA HM(POBOi
Jabdoparopumu
«Touka pocra»
Pa3nen 1. OcHOBBI DKCIIEPUMEHTATILHOM XumMuu (22 1)
XumHsl — HayKa dKcrepuMeHTanbHas. BBoaHblll uHCTpyKkTax no Th
Jlemoncmpayuonnstii skcnepumenm Ne 1.0O3HaKOMIICHHE C TAOOPATOPHBIM 000PYIOBaHHEM; IPUEMBI 0€30TaCHON pabOThI C HHUM.
Ilpakmuueckan paboma Ne 1. TlpaBuna TeXHUKH 0€30MaCHOCTH TpU paboTe ¢ JabopaTopHbiM 0OOpymoBaHuEeM. V3ydeHHe CTPOCHUS TUIAMEHM»
MCTO,HBI IIO3HAHUS B XUMUH. 3KCHepI/IMeHTaHBHBIe OCHOBBI XUMHUHU
Jlabopamopmuuiit onetm Nel.PaccMOTpeHHE BEIIECTB C Pa3IUYHBIMU (PU3UYECKUMHU CBOWMCTBaMH (Me[b, JKeJie30, IMHK, cepa, BOAa, XJIOPHJl HATpHs
Jabopamopnwtii onstm Ne 2. «J]o kakoii TemMnepaTypbl MOXHO HarpeTh BELIECTBO?»
Jladopamopusiii onstm Ne3.Vi3ydeHue CBOWCTB BEIIECTB: HArPEBaHUE BOJIbI, HAarpeBaHue okcuaa kpemuus (1V).
Jlabopamopmuwtit onvim Ne 4. «VI3MepeHne TeMiiepaTypbl KUIIEHUS! BOAbI C TOMOILBIO IaTYMKA TEMIIEPATYPhbl U TEPMOMETPay
Jabopamopnutii onvim Ne 5.«OnpeneneHue TeMnepaTypsl IIABJICHUS U KPUCTAJUIU3AIMHA METalIay
[lepBoHayanbHbIe XUMUYECKHE TOHATHSA. UKCTHIE BEIIECTBA M CMECH
Jlabopamopnutit onstm Ne6. ViccnenoBanue GU3NUECKUX U XUMHUYECKUX CBOMCTB NMPHPOJHBIX BEIIECTB (M3BECTHSKOB).
YucTsle BemecTBa U cMecH. CriocoObl pa3aeneHns cMecei: IeiicTBUe MarHUTOM, OTCTauBaHue, (GMIbTPOBaHKE, BHIIAPUBAHKE, KPUCTAILTH3ALINS,
AUCTUILIIAIIUA.
Jlabopamopnuwiii oneim Ne7. Pa3neneHue CMECH KeJIE3HBIX OMMIIOK M CEPhI C MMOMOIIBI0 MarHUTA.
Jlabopamopnutit onvim Ne8.IIpurotoBiieHre U pa3aeleHHe CMECH JKeJe3a U Cephl, pa3zelieHne cMecu He(hTH 1 BOJIbI (PaCTUTEIBHOTO Maciia M BOJIBI).
Ilpakmuueckasa paboma Ne 2. OBnaneHne HaBbIKAMH Pa3AeiICHUsT OJHOPOJIHBIX M HEOJHOPOAHBIX CMECEi: OTCTanBaHue, (UIBTPOBAHHUE,
BbIIIAPpUBAHUC, KPUCTAJUIN3AUA, JUCTUILISAIUA (HCpeFOHKa).
dusnyeckre U XMMUYECKUE SBICHUS.
Hemoncmpayuonnwtii sxcnepumenm Ne 2. «BplieneHne U MOIJOIMIEHHE TEIUIa — MPU3HAK XUMHUYECKOW PEaKLum»
Jlabopamopnostit onvim Ne9.Ilpumepsl (pu3nyecKux SBICHUI: CTMOAaHUE CTEKIIIHHOW TPYOKH, KHIITYEHHE BOJIBI, IUIaBIeHHE mapaduHa.
Jlabopamopuerit onetm Nel(.llpumepbl XUMHUYECKUX SIBIICHUW: TOPEHUE APEBECHHBI, B3aHUMOJIEUCTBHE Mpamopa C COJISIHOM KHCJIOTOM.
ATOMBI U MOJIEKYJIbI, HOHBI. BeliecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO cTpoeHus. Kpucraminueckue pemeTKy.
Hemoncmpayuonnwtii onvim Ne 3.«Temneparypa IaBjIeHNs BEIIECTB € Pa3HbIMU TUIAMH KPUCTAJUIMYECKUX PEIIETOK»
[IpocTblie u ciioXkHBIE BellecTBa. XUMUYECKUH 3JIEMEHT. XUMUYecKuil 3HaK. [IpocTbie BellecTBa: MeTaibl 1 HEMETAILIBI.
Jlabopamopnutit onvim Ne 11. 3HakOMCTBO ¢ 00pa3IiaMy MPOCTHIX BEIIECTB: METAJUIOB M HeMeTaioB. OnucaHue CBOWCTB.
Jlabopamopnutii onetm Nel2.V3ydenne o0Opa3loB METaUIOB U HEMETAIIOB (Cephl, jKeJe3a, aTfOMUHU, TpaduTa, MEIu U Ap.).
CrnosxHbIC BEMIeCTBa UX COCTaB U CBOWCTBA.
Jlabopamopnutit onvim Ne 13. 3HaKOMCTBO ¢ 00pa3liaMy CIIOKHBIX BEUIECTB, MUHEPAIOB U TOPHBIX mopo. OnucaHue CBOWCTB.
Jlemoncmpayuonnstii 3xcnepumenm Ne 4. «PaznoxxeHne BOJBI ICKTPUUIECCKUM TOKOM)»
Jlabopamopnutit onvim Nel4.VcribiTaHue TBEPAOCTH BEIIECTB ¢ TOMOIIbI0 Kojutekuuu «l1Ikana TBepaocTy.
®opmybl CIOXKHBIX BellecTB. KauecTBeHHBIN M KOJMYECTBEHHBIH COCTAaB BELIECTBA.
Jemoncmpayuonnstii 3xcnepumenm Ne 5. «Paznoxenune ocHoBHOro kapbonara memu (1) (Mamaxura)»
®opmynbl CI0XKHBIX BemlecTB. KauecTBeHHBIH M KOJMYECTBEHHBIM COCTaB BellecTBa. Ha3BaHUS CIOXKHBIX BEIIECTB. PeakTHBBI. DTHUKETKH.
I'pynmnel XxpaHeHHs] peakTUBOB. Y CIIOBUS XPAaHEHUS U UCIIOJIb30BaHUA.



3aKOH COXpPAHEHMsI MacChl BEIECTB.

Jemoncmpayuonnsiit 3kcnepumenm Ne 6.«3aK0OH COXPAHEHUS MAcChl BELIECTB)

XuUMHYecKue npeBpamieHusi. XUMUYECKUE peaKkiuu.

Jlabopamopnuetit onetm Nel5.11pu3Haku NIpOTEKaHUSI XUMAYECKHUX PEAKIIMN: HarpeBaHUE MEJHOW MTPOBOJIOKH; B3aUMOICUCTBUE PACTBOPOB €KOTO
HaTpa U XJIOpUJAa MEH; B3aUMOJICHCTBUE PAaCTBOPOB YKCYCHOM KHCIJIOTBI M THAPOKapOOHAaTa HaTpPHS.

XuMHnueckue ypaBHeHMsl. BpIoJHEHNE TPEHUPOBOYHBIX YIIPAXKHEHHUH 10 COCTaBICHUIO YPaBHEHUN XUMHUECKUX PEaKLIUA

Tunpl XUMUYECKUX PEAKIIUN

Jlabopamopmatit onveim Nel6. Tutibl XUMMAYECKUX PEAKIUH: pa3iokeHnue ruapokcuaa meau (I1); B3anMoseiicTBre xene3a ¢ paCTBOPOM XJIOPpUAa MEIH
(1), B3aumopeiictBue okcuaa meau (1) ¢ pacTBOpoM COJISIHON KHCIOTHI.

IToaroroska xk I'MA, BIIP.

Tecmoswtit konmpop. «OCHOBBI 3KCIIEPUMEHTAIBHON XHUMUM.

Pa3nen 2. IIpakTHKYM M0 M3Y4YE€HHIO Ta30B: KHCJI0POa U Bogopoaa (7 1)

Kucnopon. Peakiuu, ucnosnb3yemsle Ui NOIY4YeHUS! KUCIOPOJAa B JIaOOpaTOpUU

Hemoncmpayuonnwtii sxcnepumenm Ne 7. «[lonmyueHne u cobupanue Kuciiopoja B JaOOpaTOPUM U 3alIOJHEHHE UM ra3oMeTpa
XuMuyeckue cBoicTBa kuciopoga. OKcumbl.

Jaoopamopnwiii onetm Nel7.«['openue cepbl u docdopa Ha BO3AyXE U B KUCIOPOIEH

Jlabopamopmetit onetm Nel8.«['opeHue >xenesza, Meau, MarHvs Ha BO3AYXE U B KHCIIOPOJIE»

Jlabopamopmnutii onetm Nel9. Paccmotpenue o0pasnoB okcuoB (yriaepoaa (IV), Bomopona, docdopa, Meau, Kamblus, sxene3a, KpeMHUS ).
Iloaroroeka x I'MA, BIIP

Bosayx u ero cocras.

Hemoncmpayuonnwiii s3kcnepumenm Ne 8. «OnpejeneHre cocTaBa BO3TyXa»

Bonopon. Ilonydyenue Bogopona. Mepsl 6e3omnacHocTH npu pabdore ¢ BogopoaoMm. IIposepka Ha unctoty. ['pemyunii ras.
Jlemoncmpayuonnstii Ixcnepumenm N 9. «llonyyenne u cobupanue Bogopoaa B nadboparopuu. OnbitT KaBenauiay

XuMuueckue cBOMCTBa Bomopoaa. [Ipumenenue.

Hemoncmpayuonnstii sxcnepumenm Ne 10.«ITonyueHre BoIopoIa peakiyeid alloOMUHUS CO CMECHIO CyNb(haTa MEAH U XJIOpUIa HATPHUS»
Jemoncmpayuonnstit sxcnepumenm Ne 11.«3aHumaTeNbHbIE ONBITHL ¢ BOJOPOAOM: JIeTarolas 0aHKa, B3phIBAIOIIMECS MTy3bIPH, JIETAIOIINE MbIIbHbIE
[IAPUKH.

Tecmogvtii Konmpons. «IIpakTUKyM IO W3yYEHHIO I'a30B: KUCIOPOJAA U BOJOPOJIA.

Paznen 3. [IpakTHKYM 10 M3y4YeHHIO CBOICTB BOABI U pacTBopoB (5 4)

Boga. Metonpl onpenenenusi coctaBa BOJbl - aHAJIU3 U CUHTE3.

Jabopamopnwtii onvim Ne 20.«OnpeaeneHue BOJONPOBOAHON U TUCTHIIUPOBAHHON BOJIBI»

Ou3NYECKNE U XUMUYECKUE CBOMCTBA BOJBI.

Jlabopamopmpetit onetm  Ne21.Okpacka WHIMKATOPOB B HEHTPAIbLHOW cpeje

Jlabopamopnuiii onvim No22.CpaBHeHue mpoO BOABI: BOJOMPOBOIHON, U3 TOPOJCKOTO OTKPBITOTO BOIIOEMA.
Boma — pactBopurens. PacTBopsl.

Jlabopamopnetit onvtm Ne 23. «3yueHre 3aBUCUMOCTH PaCTBOPUMOCTH BEIIIECTBA OT TEMIIEPATYPHD»
HaceimmenHple 1 HEHACBIIIICHHBIE PACTBOPBHI.

Jlabopamopnutit onvim Ne 24. «Haoto0enue 3a pocmom Kpucmanioe)



Jlabopamopmnutii onvim Ne 25. «Ilepecviugennvtit pacmeop»

Ilpakmuueckas paboma Ne 3 «Onpeodenenue KOHUSHMPAYUU GeULECME KOJIOPUMEMPUUECKUM MEMO00OM MO KATUOPOBOUHOMY 2PAPUKY»
Kpucrannoruaparsr.

Jlabopamopnuuiit onvim Ne 26.«Onpedenenue memnepamypvl pazioHceHus KpUcmanioZuopamay
IToarororka x I'A, BIIP

Tecmoegvtii konmpoas: «IIpakTHKyM O W3YYEHUIO CBOWCTB BOJBI U PACTBOPOBY.



COAEPKAHUWE ITPOT'PAMMDbBI

BHeypo4Hoii AesaTesbHOCTH «XUMMUSA» nis 9 kiaacca (34 yaca,)c MCNoOJIb30BaHHEM

o0opynoBanus nudpposoii 1adoparopun
«Touka pocra»

Beenenne B kypce «Xumusa-9» (2 1)

Bsoouwvii uncmpyxmaoic no Th. Xumusi — Hayka SKCIIEpUMEHTaIbHas.

[Jemoncmpayuonnsiii 3xcnepumenm Ne 1.03naxomnenue c 1a60pamoprvim 000pyoosanuem; npuémol 6€30naAcHOll padomsl ¢ HUM.
BxomHoe TecTupoBaHUE MO TEOPETHYSCKUM M TPAKTUICCKUM 3HAHUSAM 3a 8 Kitacc

Paznen 1. MHoroo0pasue XuMnu4ecKknx peakumii B IKCiepuMeHTAJIbHOH xumMuu (154)

Tema 1. Knaccugurkayus xumuueckux peaxyuii (6 u)

Krnaccudukamuss XUMHUYECKUX peaklud, peakiud COCIAWHEHUS, pas3NIoKeHUs, 3amelieHus, oOMeHa. OKHUCIUTENbHO - BOCCTAHOBHUTEIBHBIC PEAKIUH.
Oxkuciurenb, BOCCTAHOBHUTEIb, IMPOLIECCHl OKUCIEHUSI, BOCCTaHOBJIEHUs. CoOCTaBl€HHE YpPaBHEHUW OKHUCIWTEIBHO - BOCCTAHOBHUTEJbHBIX pEaKLHUi ¢
MOMOIIBIO METOJIa SJIEKTPOHHOTO OaiaHca.

TernoBble 2PPEKTHl XUMUYECKUX PEeaKIHUi. IK30TEPMUUECKUE M SHIOTCPMHUECKUE PEAKIINU.

Tepmoxumuyeckue  ypaBHeHUS. CKOPOCTh XUMUYECKUX peakiyii. PakTOpsl, BAUSIOIIME HA CKOPOCTh XUMHUECKUX peakuuil. [leppoHauanbHbIe
MIPECTaBICHHS O KaTallu3e.

Lemoncmpayuu. Jlemoncmpayusi Oneimos, 8blACHAIOWUX 3A6UCUMOCH CKOPOCMU XUMUYECKUX Pearyuti om pasiudnblx (akmopos.

Tabnuyvr «Oopamumsie peakyuuy, «Xumuueckoe pasrosecuey, « CKOpocms XUMUUECKOU PeaKyuuy.

Pacuemnvie 3a0auu. Pacuemvi no mepmoxumuyeckum ypasHeHUusM.

Ilpakmuueckasa paboma Nel. H3yuenue enuanusa ycioeuil npoee0eHUs XUMUYECKOU PeaKyuu Ha eé CKOpOCHb.

Obpatumbie peakiuu. [loHATHE 0 XUMHUYECKOM PaBHOBECHH.

Tema 2. Inekmporumuueckasn ouccoyuayus (9 u)

XUMHUECKHUE PEeaKIK, UIYIIHE B BOJHBIX PACTBOpaXxX. DIEKTPOIUTHI U HEANEeKTponuTsl. Monsl. Katnonsl u annonsl. ['uapatHas Teopust pacTBOpPO B.
DIeKTpONUTHYECKAs IUCCOIMALINS KUCIIOT, OCHOBaHMA, coliell. Citabbie U CHIIbHBIE AIeKTponThl. CTeneHb aucconnanuu. Peakimm nonHoro ooMeHa.
VYcnoBust mpoTtekaHusi peakiuii oOMeHa 10 KOHIAa. XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKUX COCIMHEHHH B CBETE IMpEICTaBie HUM 00
AIEKTPOIUTUIECKON TUCCOIUAIIMN U OKUCITUTENHHO — BOCCTAHOBUTEIBHBIX PEAKITHSIX.

ITonsTue o ruaponuse coneil.

Pacuémol no ypasnenusm xum. peaxyutl, eciu 00HO U3 8ewecms 0aHo 8 u3ovlmKe.

Jlemoncmpayuu. Hcnvimanue pacmeopos Gewyecms Ha IAeKMpU4ecKyto npogooumMocms. Jeudcenue UOHO8 8 INEKMPUUECKOM HOJe.
Jlabopamophvie onvimel. Peaxkyuu oomeHa mexcoy pacmeopamu 31eKmpoaumos.

Ilpaxmuueckaa paboma Ne2. Peuwienue sxcnepumenmanvuovlx 3a0ay no meme «Ceoiicmea Kuciom, 0CHOBAHUIL U COJlell KAK IIEKMPOTUMO6).
TecToBbIII KOHTPOJIb.

Pa3znea 2. [IpakTHKYM MO M3Y4YeHHMIO CBOICTB MPOCTHIX BelIECTB: HEMETAJLIOB M METAJLIOB, UX coequHeHmii (394)
Tema 3. I'anozenwt (5 u)
Hewmeramnsl. ['anorensl. [lonoxxenne B NEPUOIUYECKON CHCTEME XMMHUYECKHX 3JIEMEHTOB, CTPOEHHE WX aTOMOB. HaxoxJeHHne B mpHUpoIE.



Ou3nyecKkue W XWMHUYECKHE CBOMCTBA TaNOreHOB. [lomydyeHwe W TpUMEHEHWE TajJoreHoB. Xiop. DH3MYecKMe W XUMHYECKHME CBOMCTBa XJopa.
[Tpumenenue xnopa. XnopoBoaopora. dusuueckue cpoiictBa. [lomyuenue. ConsHas kuciora U ee coinu. KadecTBeHHass peakuusi Ha XJOPUA — HOHBI.
Pacnio3znaBanue Xja0puaoB, OpOMHIOB, HOJUIOB.

Hemoncmpayuu. Dusuueckue ceoilicmea eanozenos. Ilonyuenue xao0posodopooa u pacmeopenue e20 8 00e.

Jlabopamophvie onvimul. Pacnosnasanue consHol KUCIOMbl, XI0PUO08, OPOMUA08, UOOUOO8 U U0OA.

Ilpaxmuueckas paooma Ne 3. Ilonyuenue conanoii Kuciomol u uzyueHue eé ceoicma.

Tema 4. Kucnopoo u cepa (8 u)
Kucnopon u cepa. IlomokeHne B NMEPUOIUYECKONW CHUCTEME XMMHUYECKHUX JJIEMEHTOB, cTpoeHHe ux aromoB. Cepa. Asutorporus cepbl. Pusnyeck ve u

xuMuyeckue cpoiictea. Haxoxnenue B mpupone. Ilpumenenue cepel. Cepoomopoa. CepoBomopoaHas kuciaora U ee coinu. KauecTBeHHas peakiusi Ha
cynbdun- noust. Oxcup cepsr (1V).

CepHast kuciaoTa. XUMHYECKHE CBOWCTBAa pa30aBICHHOM M KOHICHTPUPOBAHHOW CepHOM KuciaoTel. KauecTBeHHass peakuus Ha CyiabhaT- HOHBIL.
XUMHUECKUE PEaKINU, JIeKaIME B OCHOBE MOJIyUeHHs] CEPHOM KHUCIJIOThHI B IPOMBIIUICHHOCTH. [IpuMeHeHne cepHOil KUCIOTHI.

Jlemoncmpayuu. Annomponusi Kuciopooa u cepvl. 3HAKOMCMBO € 00pazyamu npupooHbiX Cyab@uoos, cyibhamos.

Jlabopamopnwvie onvimoel. Pacnosnasanue cynvuo-, cyrbpum- u cyivpam-uonos 8 pacmeope

Ilpakmuueckas paboma. Pewenue >xcnepumenmanvubix 3a0au no meme «Kuciopoo u cepay.

Tema 5. A3om (5 u)
Asor u docdop. IlonokeHrne B MEPHOIUUECKON CHCTEME XUMHUYECKHUX JJIEMEHTOB, CTPOCHHE MX arOMOB. A30T, (H3MYECKHE M XHMMHYECKUE CBOU CTBA,

nojiyueHue u npuMmeHenue. Kpyrosopor azora B npupoge. Ammuak. dusnueckue U XMMHYECKHE CBOMCTBA, MOIy4YeHHE, npuMeHeHue. Coiln aMM OHUSL.
A3oTHas kuciora U ee cBoicTBa. OKHCIUTEIbHbIE CBOWCTBA a30THOW KHUCIOTHL. [lonyueHue a30THOW KHCIOTHI B j1aboparopuu. XHMHYECKHE PEaKIUu,
JIeKaIlye B OCHOBE MOJIyYeHHs a30THON KHUCIIOTHI B IpoMbliuieHHOCTU. [Ipumenenne. Conu. A30THbIe yA0OpEeHHUS.

dochop. Amnorponusi. Pusnueckue U xummudeckue cpoiictea. Okenz pocdopa (V). Pocdophas kucnora, e conu U yI00peHHsI.

Hemoncmpayuu. Ilonyuenue ammuaxa u e2o pacmeoperue 6 6ooe. O3HakomaeHue ¢ 00pazyamu npupoOHuIX HUmMpamos, ocghamos.

Jlabopamophvle onvimbi. B3aumooeiicmgue conell ammonus co wenodamu. O3HakomieHue ¢ a30mHuiMu U Gochoprvimu y0oopeHusmu.

Ilpakmuueckan paboma NeS. Ilonyuenue ammuaxa u uzyuenue e2o ceoiicme.

Pewenue 3a0au na onpedenenue maccogoii (00vEmHOL) 00U 8bIX00A NPOOYKMA PeaKyuu Om MmeopemudecKu 803MONCHOZO.



2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI

BHeypouHou aesaTeJibHOCTH «XUMMUIA»

1419 8-9 KJ1acCOB € MCNMOJIb30BAHUEM 000pyA0BaHus HeHTpa «Touka pocTay
C ONMCAHUEM YHUBEPCAJbHBIX YUeOHBIX A€ CTBHIA, JOCTUTaeMbIX 00y4AIO MMM CS

Jluunocmmubie peszyibmamot
Obyuaiowuiicss nOay4um 603MONCHOCHb OISl PopMuUposanus ciedyrouwux audnocmuvix YVJI[:

ompe/ieJicHUe MOTHBAIIUN M3YYCHHsI y4eOHOTO MaTepHuaa;

OIICHWBaHWE YCBAaMBAEMOTO y4eOHOTO MaTepuaya, UCXOMs U3 COIUAIBHBIX M JMYHOCTHBIX IICHHOCTEH;

MOBBINIICHUE CBOETO 00pPa30BaTEIIPHOTO YPOBHS M YPOBHS TOTOBHOCTH K M3YYCHHIO OCHOBHBIX MCTOPHUYECKHX COOBITHM, CBS3aHHBIX C
pPa3BUTHEM XMMUH U OOIIECTBA;

3HaHHWE MPaBWJI MOBEACHUS B UPE3BBIYANHBIX CUTYAIMSX;

OLICHMBaHUE COIMAILHON 3HAYMMOCTH MPO(EcCHil, CBI3aHHBIX C XUMHUEH;

BJIaJICHHE TIpaBWJIaMHU O€30MacHOr0 OOpalleHus ¢ XUMUYECKHUMH BEIIeCTBAaMU M 000PYAOBaHUEM, MPOSBICHHE IKOJIOTUYECKOU KYIbTYPHI.

Memanpeomemmnsie pe3yromamol

Pecynamusnvie
Obyuarowuiicss NOIYUUM BO3MONCHOCMb Ol (PopMuposanus ciedyrowux pecyiamusiolx YV/]:

1eJienoaraHie, BKJIIOYasi IOCTAHOBKY HOBBIX LieNei, MpeoOpa3oBaHHE IMPAaKTHYECKOH 3aJaud B I03HABATEIbHYIO, CAaMOCTOSTENbHBINA aHaJH3
YCIIOBUM JOCTH)KEHMS IIeJHM Ha OCHOBE Y4Y€Ta BBIICICHHBIX YUYHUTEJIeM OPHEHTHPOB JEHCTBUS B HOBOM Y4eOHOM Marepuale; IUIAHHPOBAaHUE ITyTH
JIOCTYDKCHHS 11eJICH;

yCTaHaBJICHHE LIEJIEBBIX NMPHOPUTETOB, BBIJICIIEHHE AbTEPHATUBHBIX CIIOCOOOB JTOCTMXKEHUS L€ M BbIOOp Hambonee 3¢ddexkTuBHOrO crocoda;
YMEHHE CaMOCTOSATEIILHO KOHTPOJIUPOBATh CBOE BPEMsI M YIPABIATH MM;

yMEHHE NPUHUMATh PEHICHHs B NMPOOJIEMHON CUTyaluw;

IIOCTaHOBKA Y4eOHBIX 3ajad, COCTABJIEHHE IUIaHA U MOCJIEJ0BATENILHOCTH NEHCTBUI;

opranuzanys pabo4ero MecTa MpH BBIOTHEHHH XHMHUYECKOTO IKCIIEPUMEHTA;

IPOrHO3UPOBAHKE PE3yIbTaTOB 00yUEHHMs, OLICHUBAHUE YCBOCHHOTO MaTepHaa, OLIeHKA KauyecTBa U YPOBHS MOJIyYCHHBIX 3HAHUN, KOPPEKLIUSI

IUIaHA U crocoba NeHCTBUS IpH HEOOXOIUMOCTH.

llo3znasamenvhvle

Obyyarowuiicsi NOIYYUM 8O3MONCHOCMb OISl POPMUPOBAHUS CIedVIoWUX nosHaeamenvrvlx YV/I:

MOUCK U BbIAENEHHE UH(POPMAIHH;

aHaJIM3 YCJIOBUH W TpeOOBAaHMHU 3a/1a4yu, BHIOOP, COMOCTABIEHUE U OOOCHOBAaHHWE CIOCO0a PEIICHHUsS 3aauH;

BbIOOp Haunbosnee 3(h(HeKTUBHBIX CIIOCOOOB PELICHUS 334a4Yl B 3aBUCHMOCTH OT KOHKPETHBIX YCIIOBHIA;

BBIJIBI)KEHHE U 00OCHOBaHME T'MITOTE3bI, BEIOOp crocola e€ MpoBEpKH;

CaMOCTOATEIIPHOE CO3/IaHHE ANTOPUTMA JESITENIbHOCTH NMPU PEIICHUH MpoOIeM TBOPYECKOTO M MOUCKOBOTO XapaKTepa;



—  YMEHHS XapaKTepU30BaTh BEIIECTBA 110 COCTaBYy, CTPOECHUIO U CBOMCTBAM;

—  ONKCHIBAaHHWE CBOMCTB: TBEPHBIX, )KUIKUX, Ta3000pa3HBIX BEIIECTB, BBIICICHHE MX CYIIECTBEHHBIX MPHU3HAKOB;

—  n300pakeHHe COCTaBa MPOCTEHIINX BEIIECTB C MOMOIIBI0 XUMHUECKUX (POPMYT M CYIIHOCTH XUMHYECKHX PEAKIUH C MOMOIIbI0 XUMHYECKHX
YpaBHEHUM;

—  NpoBeaeHUE HAOIIOACHMIA, ONTMCAaHUE IPU3HAKOB U YCIOBUN TE€UEHUSI XUMUYECKUX PEaKLUi, BHITOJTHEHNE XUMHUYECKOTO SKCIIEPUMEHTA, BBIBOIBI
Ha OCHOBE aHajM3a HAOMIOJACHUN 3a HKCIIEPUMEHTOM, pElIeHHE 3ajJad, MOJIyYeHHe XUMHYECKON MH(OpMalUy U3 pa3inyHbIX HCTOYHUKOB;

—  YMEHHE OpraHM30BBIBATH HCCIIEOBAHHUE C LIEJBIO NPOBEPKU TUIIOTE3;

—  yYMEHHE JleNaTh YMO3aKIO4eHUs! (MHIYKTUBHOE M 110 aHAJIOTWUH) U BBIBOJBI;

—  yMeHHue 0OBEKTUBHO OLICHMBATh HH(OPMAIIHIO O BEIIECTBAX U XUMHUUECKUX MPOIIeccax, KPUTHUECKH OTHOCUTHCS K TICEBJOHAYYHOM

nHpOpMaLnu.

Kommynuxamusnoie
Obyuarowuiicss NOIY4UM 803MONCHOCMb O YOPMUPOBANUA CLEOVIOWUX KOMMYHUKamusHolx YV/I[
— TIOJIHOE M TOYHOE BBIPRKECHHE CBOUX MBICICH B COOTBETCTBHU C 33Ja4aMHU M YCJIOBUSIMU KOMMYHHKAIIUHY,
— aJICKBaTHOE UCIIOJIb30BAaHUE PEYEBBIX CPEICTB IS YUACTHS B IUCKYCCHU M apTyMEHTALIMU CBOCH MO3HIINU, YMEHHUE MPEICTABIISATH KOHKPETHOE
coZiepKaHue ¢ COOOICHHEM €ro B MHMChbMEHHON W YCTHOU (hopme, ompenesieHne CriocoOOB B3aMMOICHCTBUS, COTPYAHUYECTBO B IOKMCKE U cOope
nHpOpMaITU;

—  oIpejeNeHHe Coco00B B3aMMOACHCTBHS, COTPYAHUYECTBO B IOMCKE M cOOpe HH(OPMALNH, yJacTHEe B JUAIIOTE, INTAHUPOBAHHE OOIIMX
CrIoco00B PabOTHI, MPOSIBJICHHE YBAXKUTEIFHOTO OTHOLICHHS K APYTHM YYaIMMCS; OIMCAHUE COJCPIKaHUs BBIMONHAEMBIX JICHCTBUH C LIENBIO
OPUCHTHUPOBKH B IMIPEAMETHO- HpaKTI/IquKOﬁ ACATCIIbBHOCTU; YMCHHA YUUTBIBATDb PA3HBIC MHCHUA U CTPEMUTLCS K KOOPAUHALIUU PA3JIMIHBIX
MO3ULMN B COTPYIHUYECTBE;

—  (opMyaHpoBaTh COOCTBEHHOE MHEHHUE U MO3UIIMIO, API'yMEHTHPOBATh U KOOPJHUHHPOBATH €€ C MO3ULHAMH TapTHEPOB B COTPYIHUYECTBE IIPH
BBIPAa0OTKE OOLIEro pelieH:s: B COBMECTHOW JeSTeIbHOCTH;

—  OCYLIECTBJISTh B3aUMHBII KOHTPOJb M OKa3bIBaTh B COTPYIHHYECTBE HEOOXOAMMYIO B3aHMOIIOMOIIb;

— IUIAaHUPOBATh OO0IIKE CHOCOOBI pPabOTHI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIHIO, OLIEHKY AeicTBUI mapTHEpPA, yMETh yOeKIaTh;

— HCIOJIb30BATb aJICKBATHLIC A3BIKOBLIC CPEACTBA JJId 0TO6pa)KeHI/IH CBOUX YYBCTB, MI)ICJ'ICEI, MOTHBOB H HOTpe6HOCTCI>i; OTO6pa)KaTI> B pcuu
(ommcanue, 0OBSCHEHHE) COJIEPIKAaHNE COBEPILIAEMBIX JICHCTBHUI, KaK B ()OpME TPOMKOM COIMATM3UPOBAHHON peyr, TaK U B hOpMe BHYTPEHHEH
peun;

— pa3BHUBaTh KOMMYHHMKaTHBHYIO KOMIICTEHIIMIO, HCIIOJIB3Ys CPEACTBA YCTHOM U MMMCbMEHHON KOMMYHHKAIIMHU IPU PabOTe C TEKCTaMH y4eOHHUKA U
JOTIOJTHUTENIBHOI JINTEPaTypOH, CIIPABOYHBIMH TaOJIMLIAMHU, IPOSIBIISATH TOTOBHOCTD K YBa)KCHHIO MHOW TOYKU 3PEHHS NPH OOCYKACHHU
PE3yJbTaTOB BBIOJHEHHOW PaOOTBHI.

Ilpeomemnovie pezynvmamol
Obyuarowuiica Hayyumcs:

— TIPUMCHATH OCHOBHBLIC MCTO/bI IMO3HAHWA: Ha6J'IIO,Z[eHI/IC, U3MEPCHUC, DKCIICPUMCHT,
— OIMCHIBAaTh CBOMCTBA TBép,[[I)IX, KHNAKHX, F33006pa3HLIX BCUICCTB, BBIACIIAA UX CYIICCTBCHHBIC IPU3HAKH,
— PAaCKpbIBATb CMBICJ 3aKOHAa COXpPaHCHHUA MACChl BCHICCTB, aTOMHO-MOHeKYHHpHOﬁ TCOpUH,



pa3nuyaTth XUMHYECKHe U (pu3ndecKkue sSBICHHUS,

Ha3bIBAaTh MPU3HAKU U YCIIOBHS MPOTEKAHUS XUMHUYECKUX PEaKINH;

coOroIaTh MpaBmiia 0€30MacHOi paboOThI MPU MPOBEJCHUH OIIBITOB;

MOJIB30BAThLCS JIAOOPATOPHBIM 000PYJAOBAaHUEM M TTOCYIOMH;

NOJIy4aTh, COOMPATh Ta3000pa3HbIC BEIIECTBA U PACIIO3HABATh UX; XapaKTepU30BaTh (PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HCOPraHU4CCKUX COCﬂHHCHHﬁ, MOPpOBOAUTH OIBITHI, HOATBECPKAAOIUC XUMHUYCCKHUEC CBOMCTBa HN3YUCHHBIX KJIACCOB HCOPraHMYCCKUX BCILICCTB;
PacCKpBIBATh CMBICI TOHSTHUSI «PAaCcCTBOP», BBIUYUCISTH MAaCCOBYIO JIOJIFO PACTBOPEHHOTO BEIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C
ONPEAEIEHHON MacCOBOM JOJIEW pacTBOPEHHOTO BEILIECTBA;

XapaKTepu30BaTh 3aBUCUMOCTH (DU3NYECKUX CBOIMCTB BEIIECTB OT TUIA KPUCTAJUINIECKOH PEIIETKH, OTPEIEITh BUJ XUMUYECKOI CBSA3H B
HEOPraHMYECKUX COCTUHEHUSX;

PacKpbIBaTh OCHOBHBIE IOJIOXKEHUS TEOPUH JIEKTPOIUTUUECKOM AUCCOIUALINH, COCTABIIATh YPaBHEHHSI SJIEKTPOIUTUIECCKON AUCCOLUAINN
KHUCJIOT, IIEN0YEH, COJIe U peakiuii HOHHOTO0 OOMEHa;

PacKpbIBATb CYIIIHOCTb OKHUCJIHUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ, OMpeACIATbL OKHUCIUTEIIb U BOCCTAHOBUTCIIb, COCTABJISITh YPABHCHUA
OKHCJIMTEIbHO-BOCCTAHOBUTEIILHBIX PEaKLIHii;

Ha3bIBaTh (DAKTOPHI, BIUSIOIINE HA CKOPOCTh XUMHUUYECKOW PeaKluH;

XapaKTepu30BaTh B3aMMOCBS3b MEXIY COCTaBOM, CTPOCHHEM M CBOMCTBAMH HEMETANIOB U METAJLJIOB;

IIPOBOAUTL OIIBITHI IO IMOJYUYCHHUIO U U3YUYCHUIO XUMHUYCCKUX CBOMCTB Pa3JIMIHbIX BCIICCTB;

rpaMOTHO O0OpamaThCsi ¢ BEIIECTBAMHU B MOBCEIHECBHOW JKHU3HH.

Obyuarouguiica noayuum 603MOMCHOCMb HAYHUMbCA:

BBIJIBUTaTh U NPOBEPATH HKCIEPUMEHTAIBHO IMIIOTE3bl O XUMUYECKUX CBOWCTBAX BEILECTB HA OCHOBE MX COCTaBa M CTPOEHHsS, UX CIOCOOHOCTH
BCTYIIaTh B XUMHMUYECKHE PEAKLUH, O XapaKTepe U MPOAYKTaX pa3InYHbIX XUMHUYECKUX PEaKIHii;

XapaKTepU30BaTh BEIIECTBA IO COCTABY, CTPOCHUIO U CBOICTBAM, YCTaHABJINBATh IPUUYNHHO-CIICICTBEHHBIE CBA3H MEKIY TaHHBIMU
XapaKTEepUCTUKAMU BEILECTBA;

COCTABIISATh MOJIEKYJIIPHBIE M IOJHBIE HOHHBIE YPABHEHMS 10 COKPAILUEHHBIM MOHHBIM YPaBHEHHSM;

IIPOTHO3MPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTEIbHBIE WM BOCCTAHOBUTEIBHBIE CBOWCTBA C YUETOM CTETIEHEH OKUCIICHUS
3JIEMEHTOB, BXOJSIINX B €0 COCTAaB;

BBIJIBUTATh U MIPOBEPATH SKCIIEPUMEHTAIBHO TUIIOTE3BI O PE3YJIbTaTax BO3AEHCTBUS pa3IMYHbIX ()aKTOPOB HA N3MEHEHHE CKOPOCTH XMMUYECKOMH
peaxIuu;

UCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS JUIS SKOJIOTMYECKHM I'PAaMOTHOTO TMOBEACHUS B OKpYKaloIleil cpexe;

UCIIOJIb30BaTh IPHOOPETEHHBIE KIIIOUEBBIE KOMIIETEHIIMH IIPU BBIIIOJHEHNUH NIPOEKTOB U PELICHUU Y4€OHO-HCCIIEI0BATENbCKUX 3aa4 110
M3YyYCHHUIO CBOMCTB, COCOOOB MOJTYYEHHUS M PAcIO3HABAHUS BEILIECTB;

OOBEKTHBHO OICHMBATh MH(DOPMAIMIO O BEIIECTBAX M XUMHUYECKHX IPOIeccax;

OCO3HABaTh 3HAYCHHE TEOPETUYECKHUX 3HAHMI MO XUMHHM JUIS IPAKTHYECKON NEATEIBHOCTH YEJIOBEKa;

CO3/1aBaTh MOJIEJI M CXEMBI ISl PEIICHUs YIeOHbIX U IT03HABATEIbHBIX 33/1a4; IOHUMATh HEOOXOIUMOCTh COOTIOIEHUS TPEIHCAHUM,

npeajraraCMbiX B HHCTPYKIUAX 110 UCIIOJIB30BAHUIO JICKAPCTB, CPEACTB OBITOBOM XUMHUU U ap.



D opMbI KOHTPOJIS

Dopmuposanue HKT-komnemenmuocmu odyuarouguxcs

Y4eHHK Hay4HuTCS:

- UCTOJIB30BaTh Pa3HbIE MPUEMbI MOUCKA MH(OPMAIIMU HA IEPCOHAIILHOM KOMIBIOTEPE B 00pa30BaTeIbHOM MPOCTPAHCTBE C UCIOIb30BAHUEM 000PYI0BAHUS
1 poBoi TabopaTopuH;

- ICIIOJIb30BAaTh Pa3IMYHbIE CIIOCOOBI XpAaHEHUS M BU3YyalH3allii HHGOpMaIUH, B TOM YHCIe, B Tpadudeckoit popme

DopmuposanueKkomnemeHmMHOCMU 6 001ACMU ONbIMHO-IKCHEPUMEHMAILHOU U RPOEKMHOU 0esAmenbHOCHmU

VY4eHUK HayduTCs TUIAHUPOBATH U BBIMIOJIHATH Y4eOHOE HCCIeI0BaHuE M yUeOHBIN MPOEKT, UCIONIb3Yysl 000pyA0BaHUE, MOJEIH, METO/IbI, IPUEMBI, a/ICKBATHbIC
HCCIIeyeMoil mpodieme.

V4eHHK TOJyYUT BO3MOXKHOCTH HAYyYUTHCS CaMOCTOSTEIBHO 3aJyMbIBaTh, IUIAHUPOBATh M BBINONHATH Y4eOHOE HCCIICIOBAHUE, YICOHBIH M COIHATbHBIN
MPOEKT 110 €CTECTBEHHOHAYYHOI HAIPaBICHHOCTH.

Yuem pezynomamoe eneypounoii deamenvnocmu

Dopmbl U nepUOOUYHOCHL KOHMPO.IA

Bxoonoui konmpons IpOBOUTCS B Havajie yuyeOHOro rojia Ul NPOBEpKU HayaJbHBIX3HAHUM U yMEHUH 00yJaromuxcs.

Texywuii KoHmpoab TIPOBOJAUTCS HA KaXIOM 3aHATHUHU B ()OpMeE Ie1arorndeCKOroHa0IIt0ICHUS.

Tecmoegbiti KOHMPOIbL OCYILECTBIIAETCS 10 OKOHYaHUU U3Y4YEHUS KaKA0I0 pasena.

IIpomesxcymounas ammecmayusi IPOBOJUTCS B KOHLIE yueOHOro roja B (hopme 3allUThl IPOEKTA,103BOJIET IPOBECTH aHAIU3 PE3YJIbTATUBHOCTU OCBOEHHUS
00y4arOIUMHCS OCHOB OINBITHO-3KCHEPHUMEHTAIBHOMN U IPOEKTHON e TEIbHOCTH JAaHHOTO Kypca BHEYPOUHOI! AeATEIbHOCTH «DKCIIEPUMEHTAIbHAS XUMUSD).

Kpumepuu ouenku pe3yiomamoe 0ceoenus npozpammeul Kypca

Pabora oOyuaromuxcsi OICHHBACTCS IO TPEXYPOBHEBOH IIKajie, MpEANOIararniciHaInuie CICAYIOINUX YPOBHEH OCBOCHUS NPOrPaMMHOIO MaTrepHaa:
BBICOKUH, CPEAHUMN, HUZKHI.

Bbicokuii ypoBeHb: OOYYarOIIMKCS JIEMOHCTPUPYET BBICOKYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTh B 00pa30BATEILHOW JEATCILHOCTH, MPOSBIISCT
WHUIMATUBY, HE TPOIYCKAET 3aHATHA 0€3 YBaXUTEIbHOW NMPUYHMHBI, JEMOHCTPUPYET BBHICOKHI YpOBEHb 3HAHWH M KOMIIETCHIIMH, BIAJCET HA BHICOKOM
TBOPYECKOM YPOBHE MPUOOPETEHHBIMU B XOJI€ U3YUEHUS TPOTrPAMMBbI YMEHHUSIMU U HABBIKAMU,

Cpennuii ypoBeHb. OOYYaIOIIUICS JICMOHCTPUPYET OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTH B 00OpPa30BaTEIbHOW JCATEIBLHOCTH, MPOSBISICT XOPOIIUN
YpOBEHb 3HAaHUH ¥ KOMIIETEHIINI; MHUIIMATUBBI HE MPOSBIISET, HO CIIOCOOCH MOIIePKUBATh MHUIIMATOPA B TIPEIATaeMOM I10JIE ACSITEILHOCTH, B IOCTATOUYHOM
CTEIEHU BIAJCET MOIYyYaeMbIMHU B X0JI€ U3YUEHHUSI MPOTPAMMbI YMEHUSIMU U HABBIKAMMU;

Hwu3skuii ypoBeHb: 00y4arOIIUics JEMOHCTPUPYET HEAOCTATOYHYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTh B 00pa30BaTEIbLHON JEATCIBHOCTH, MOCEIIACT
3aHATHA OT CIy4asi K CIIy4aro, MOKAa3bIBA€T YAOBIETBOPUTEILHBIN YPOBEHb 3HAHUI W KOMIIETEHIMH, B 1I€JIOM CJIa00 BJIAJICeT TOTyJaeMbIMU B X0/I€ U3yUCHUS
MPOTrPaMMbl YMEHHUSIMHU U HaBbIKAMH.

@D opMbI Pe3yJbTATOB 0CBOCHUS MMPOrPAMMbI BHEYPOYHOI1 1eATEIbHOCTH:

1. OT™MeTKa ypOBHS JOCTHXKEHHIM 00yJaroIerocs B JINCTE MeAarornieckoro HaO o ACHMS;

2. 3anmcy B )KypHaje y4éra o pe3yJbTaTHBHOCTH Y4acTHs 00yJalomuXcsi B MEPOIIPHUSITHAX Pa3HOTO BUIA U YPOBHS (IUTUIOM, TpaMoTa, 0J1aro1apHOCTb,

Jpyroe);
3. 3amucH B )KypHaJie y4éta 00 yJyacTHUH B BBIE3THBIX MEPOIIPUATHUSIX.

3. KAVIEHIAPHO-TEMATHUYECKOE INTAHUPOBAHUE
BHeypouHo¥ aesTeabHocTH «XXUMMUSD» - 8 kaacce (34 yaca)
€ YKa3aHHMeM MCIO0JIb30BAaHUA 000py10BaHUA HU(PPOBOIi 1adopaTopuun



«Touka pocra»

Ne Tema 3aHsATHSA IliiaHupyembie pe3yJbTaThl Koa-Bo Hara |Hudopman HcnonbzoBaHue
n/n Mpeamernbie YV ]I JInunoctrbie YY]I MeranpeaMeTHbIe Hacos HOHHAas obopynoBaHus
YV noajaep:xkka «Touka pocra»
Y4eOHNKP))
osumuc I'E.
, Qervoman
QD.r.
XuMus:
8 K.
Pa3gen 1. OcHOBBIDKCTIEPUMEHTANBHONH XUMHUH(22 1)

1. | Beoouwtii uncmpyxmasyc no Th Hatb TIOHATHE o | 1.MotuBamus HayueHUs K. YV . 1 §1 Texnuka
XuMus — HayKa 9KCIIEpUMEHTAIbHAS. npeaMeTe XMMHH. | TIPeIMETy XUMHUS 1.Pa3zpemenne 6e3omacHOCTH B
TP CdopmupoBats 2.Pa3BuBaTh 4yBCTBO KOH(IMKTa KaOMHETe XUMHH
JHemoncmpayuonnwlii IKCnepUMeHm NIEpBOHAYAJILHBIE TOPJIOCTH 3a poccuiickyro  2.YIIpaBieHHe neHTpa «Touka
M 1. IIPEACTABIEHHUS: XMMHYECKYIO HAyKy NOBEJICHUEM MTapTHEPa Pocray.
O3nakomnenue ¢  nabopamopusim | a) O BEIECTBE, a Takxke o | 3.HpaBcTBeHHO- ILYVY]I. 3HAKOMCTBO C
obopyoosanuem; npuémuvl 06e30nRACHON | IPOCTBIX U CHOXKHBIX | 3THYECKOE OIICHUBAaHUC 1. DopMHpOBaHUE 00opyIoBaHHEM.
pabomul ¢ HuMm. BEIIECTBAX; MO3HABaTeIbHOM 1IeTH

6) HavaTh (HOpMHpPOBAThH e CumBOIBI
YMEHHUE XapaKTepHU30BaTh XUMHUYIECKUX
BEIIIEeCTBA, HCIIOIb3YS I 3JIEMEHTOB
3TOoro wWx (usndeckue e XuMuHuecKkue
CBOICTBA. (bopmybt
TepMuHBI
AHanus u
CHHTE3
P.YVY].
1.1lenemonaraaue u
TUIAHUPOBAHUE.

2. | Ilpaxmuueckas paboma Ne 1 YMeHue 1noyib30BaThCs Jatuuk
«lIpaguna mexnuku 6esonacnocmu npu | HarpeBaTeIbHBIMU TeMIIepaTyphl
pabome c nadopamopHsIm npubopamu (TepMonapHbIii),
obopyoosanuem. Uzyuenue cmpoenusn

CIUPTOBKA
naamenu»

3. | Meroxpl MO3HAHUS B XUMHH. DKCIIEpHU- Hcnons3oBanue qs 1.MotuBanys Hay4eHuUs K. YY/. 1 §2 Jatuuk
MEHTaJIbHbIE OCHOBBI XUMHUH TIO3HAHMS OKPYXKAIOLIETO | MPEeaMEeTy XUMHS 1.Pasperenue TEMIIEPaTyphI
Jadoparopuerii onpir Nel MHpa pa3INyHbIX 2.Pa3BuBaTh 4yBCTBO KOH(IIMKTA (TepMOnapHBIN),
PaCCMOTpeHPle BellleCTB C Pa3IMYHbIMH | METOJIOB (Ha6J‘IIOI[eHI/Ie, TOpAOCTH 3a pOCCHfICKYIO 2.VHpaBHeHI/Ie CIIAPTOBKA

¢uzuvYecKknMu cBOMCTBAMU
(Menb, xejie30, HMHK, cepa, BOAA,
XJIOpM] HATPUS

U3MEpPEHUE, OIIBIT,
9KCIICPUMEHT,
MOJCTUPOBaHUE H . )

XUMHYECKYIO HAYKY
3.HpaBcTBeHHO-
3THYECKOE OI[CHUBAHUE

TOBEICHUEM TTapTHEpa

LYV

1.®opmupoBanue




TP
Jabopamopuwiii oneim Ne 2 «/lo kakoit

Cdopmuponath
MIEpPBOHAYAIBHBIC

MMO3HABATEIBHOM 1IEITH
e  Anamms u

memnepamyposl MOMCHO HAzpembv eeuje- | NPEICTABICHUS: O CHHTEC3
cmeo?» MeTo1ax HaOoIeHHE U P.YVI.
SKCIIEPUMEHT 1.lenenonaranne u
[JIAaHUPOBAHUE.
MertoibI TO3HAHUS B XUMUH. Jlatuuk
DKCepUMEHTaNbHbIE OCHOBBI XUMUU TeMIepaTyphl
TP . TJIATUHOBBIM,
ﬂaﬁgpaTngmun OnpIT Ne3. TepMoMeTp,
H3yuenue cBOICTB BellecTB:
dJIEKTpUYECcKas
HArpeBaHue BOJbl, HATPeBaHUE OKCUAA
kpemuus (1V). TmTka
Jlabopamopnutit onvim Ne 4.
«H3mepenue memnepamypvl KUuneHus
600bl C NOMOUBIO 0AMUUKA
memnepamypul u mepmomempa,
MeTomp! MO3HAHUS B XUMHH. JlaTunk
DKcIeprUMeHTaIbHBIC OCHOBBI XUMUH TeMIIepaTyphI
IP (TepmorapHbIii)
Jlabopamopnutii onvim Ne 5.
«Onpedenenue memnepamyput
NaeNeHUsn U KpUCmaiiuzayuu
Memannay
[lepBoHavankHBIC XUMHYECKHE TOHATHA. | [103HAKOMUTE y4-cs © 1.®opmupoBaHue K.YV /. §3 PeaktuBrsl u
UucThle BelecTBa U CMECH J1a00paTOPHBIM MHTEpeca K HOBOMY 1. Inanuposanue XUMHUYECKOe
00opy/10BaHuEM, TIPEIMETY. MPaKTHIECKON paboThI o6opyoBaHue
prueMaMu 0OpaIeHus ¢ 0 TIPEeMETY
Jabopamopnoui onoum No 6. HHM. 2.¥npasneuue
Hceneoosanue duzuueckux u | PaccMOTpETH MpaBuia MHOBEJIECHUEM
xumuuecKkux ceonucme npupodnbtx TeXHUKU 0€30IMaCHOCTH B ImapTHEpa.
eeuiecme (U36eCMHAKOB). KaOMHETE XUMHUH ILYVY.
1. opmupoBaHue
[103HABaTEJIbHOM 11eJIn
e TepMmHHBI
e AHamu3 u
CHHTE3
P.YVI.
1.Ilenenonaranue u
TJIAaHUPOBAHUE.
YucTsle BemecTBa 1 cMecu. CriocoOsl Hcnonb3oBanue 1jis ®opmupoBanue naTepeca K.YV §4 PeakTuBbl 1
pa3lieNieHusi cMeceii: AecTBUEe MAarHUTOM, | MO3HAHMS OKPY’KAIOIIEr0 | K HOBOMY IPEAMETY dopMupoBaHue XUMHAYECKOE
OTCTauBaHUE, (I)I/IJ'H)TpOBaHI/Ie, MHUpa pa3jIM4HbIX yYMEHU paﬁOTaTB B O60py):[OBaHI/I€

BBINAPUBAHUE, KPUCTAIIN3ALIYS,
JUCTHIUISIHA.

TP

Jabopamopnuiii onvim Ne 7. Pazoenenue

MeTO0JI0B (HaOJI0IeHHE,
HU3MEPEHHE, OIIBIT,
9KCIICPUMEHT,
MOJIEIMPOBAHKE H Jp.)

rapax, OTB€4aTh Ha
BOIIPOCHI YUUTES,
YMEHHE UCII0JIb30BaTh
XUMHYECKHUH SA3BIK

LYY




cmecu JHeene3nvlX OnUIoK U cepul ¢
noMoOWb1I0 MazHUmMA.
Jadopamopueii oneim Ne§.
Ilpuzomoenenue u paszoenenue cmecu
Jicenesa u cepeol, pazoenenue cmecu
Heghmu u 60061 (pacmumenbHo20 Macia

dopmupoBaHue
yMeHUs HaOJIIoaaTh,
JieNlaTh BBIBOJIBI IPU
MIPOBEIEHUH OIBITOB,
yMeHust paboTath ¢
KHUTON

U 600bl). P.YVI.
1.Ilenenonaranue u
IUTAaHUPOBAHHE.

8. | Ilpakxmuueckas padoma Ne 2. Hcnone3oBanue ®opmupoanue uatepeca K.YY/L §5 Peaktussl n
Osnadenue HagvlKamu pazoeieHus MPaKTUYECKUX U K HOBOMY IIPEIMETY dopMupoBaHue XAUMUYECKOE
0OHOPOOHBIX U HEOOHOPOOHBIX CMecell: nmabopaToOpHBIX padoT, yMeHusT paboTath B obopymoBaHue
omcmaueanue, punvmposanue, HECJIOXKHBIX napax.
evlnapueanue, KpUucmaiiu3ayus, SKCIIEPUMEHTOB UL ILYY .
oucmunnayus (nepezoHka). JI0Ka3aTeNbCTBA ®dopmupoBaHUe
TP BBIJIBUTAEMBIX yMEHHS  HaOIIOIaTh,

MIPEATNOIOKECHHUI; JlenaTh BBIBOJBI TIPU

ONHMCaHUE PE3yIbTaTOB MIPOBEJICHUH OIBITOB.

9THX PaboOT P.YVI.
YmMenue
XapaKTepru30BaTh
CYIIHOCTh  TOHSTHH
YHUCTHIE BEIIECTBA U
CMECH H  CIOCOOBI
paszeneHus cMeceit

9. dusnyeckre 1 XUMHYSCKHE SIBJICHUS. [To3HakOMHUTECS C 1.MoTuBanusa Hay4eHUS K.YY/. §6 PeaktuBel 1
TP BAKHEMILUMU XHUM. MpEAMETY XUMHUSI 1. Pazpemenne XUMHUYECKOE
Hemoncmpayuonnouii yxcnepumenm N | noHATUSAMMU: 2.Pa3BuBaTh 4yBCTBO KOH(IIMKTA obopynosauue,/la
2. «Bvloenenue u noznowenue menna — (busnyeckue u rOPJOCTH 33 POCCUHCKYI0 2. YIIpaBleHHe TYUK TEMIIepa-
NPU3HAK XUMUYECKOU peaKyuuy XUMUWYECKHE SIBIICHMS, XUMUYECKYIO HAYKY IIOBEICHUEM Typbl
abGopamoproui onoum Ne9. XMUMHYECKas PEAKIINS; 3.HpascTBeHHO- HapTHepa. IJIATMHOBBIH
IIpumepor pusuueckux aenenuii: yMEHHE OTIHYAT ATHYECKOE OIICHUBAHHUE ILYVY].
ceubanue cmexkaAHHOU mpyoKu, XHMHYECKHE PEAKIIAH OT 1.®opmupoBanue
Kunauenue 600bl, niagnenue napaguna. | Gu3NYecKux ABJIECHUN MO3HABATEILHOM 1IN
Jabopamopusiit onvun Nel0 e Xumuueckue
IIpumepsvl xumuueckux agneHuil: (bopMyIbr
20penue opesecunvl, e3aumooeiicmaue e  TepMuHsl
Mpamopa c coaAnol KUCI0mOoil. P.YY].

1.Ilenenonaranue u
IJTAaHAPOBAHUE.

10. | Atombl u MoeKyJbl, HOHBI. BerectBa | YMenue 1. MoTuBanus Hay4eHUst K.YY/. §7, §8 JaTtuuk Temmnepa-
MOJICKYJISIPHOTO M HEMOJCKYJSIPHOTO | XapaKTepH30BaTh HIpeaMETy XUMHUSL. 1.Paspemienne TYpBI TUTATHHO-
cTpoeHus. Kpucramimieckne pemeTKu. KPUCTaJLTHYCCKHE 2. Pa3BuBaTh 4yBCTBO KOH(IMKTa BBIi, IATYHK TEM-
TP Jlemoncmpayuounuiii onvim Ne 3. pELIEeTKH. TOpIOCTH 32 2.YmpasneHue HepaTyphITEPMO-
«Temnepamypa nnaenenus eeuyecme ¢ POCCHACKYIO.XMMHYECKY TNOBEACHUEM MapHbII
PA3HBIMU MURAMU KPUCMATIIUYECKUX 10 HAayKy HapTHCpAa.

3. HpaBcTBeHHO- IL.YVYA.

peuwémok»

ITUYCCKOC OLICHUBAHUC.

1.®opmupoBaHue




MMO3HABATCILHOM IICIIH.
CHMBOJIBI
XUMHUYECKUX
3JIEMEHTOB.
XUMHYECKHe
(bopmymbr

TepmuHBIL.

P.YVI.
1.CamocTOSATENBHO
aJIeKBaTHO OLIEHUBATH
MPaBUIBHOCTH
BBINIOJIHEHUS JEHCTBUSA
¥ BHOCHUThH
HEOOXOAUMBIE
KOPPEKTUBHI B
HCIOJIHEHUE KaK TI0
XOJly €ro peaau3alui,
TaK U B KOHIIE

JIEHCTBUSL.

11. | TlpocTbie W  COXKHBIE  BEIIECTBA. | YMEHHUE 1.MoTuBamys Hay4eHH K.YY/I. §9,10 PeaxTuBBI
XuMHUeCKUH  3TeMEHT. XWMHYECKUH | XapaKTepH30BaTh MPEIMETy XIUMUS 1.ApryMeHTHpOBAaTh XHUMUYECKOEC
3Hak. [IpocTeie BemecTBa: MeTauibl W | BakHeHIIHe XxuMudeckue | 2.Pa3BUBaTh 4yBCTBO CBOIO MO3UIIMIO U o0opynoBaHme
HEMETaILIbI. MTOHATHUS : XUMUUECKUH TOP/IOCTH 33 POCCHIICKYI0 ~ KOOPIUHHPOBAThH €€ C

AJIEMEHT, KTacCHQUKALUSA | XUMHYECKYIO HAYKY HO3HUILIUSMH TIAPTHEPOB

TP BelIecTB (Ha MPOCThIC U 3.HpaBcTBeHHO- B COTPYIHUYCCTBEC MPU

Jlabopamopnuwiit onvim Nel 1. CJIO’KHBIE BEIIECTBA). 3TUYECKOE OLICHUBAHUE BBIPabOTKE 00LIEro

3nakomcmeo c odpazyamu npocmuix peieHus B

eeuiecme: Memailoe U Hememanios. COBMECTHOM

Onucanue ceoiicms. JIeSITEIIbHOCTH.
ILYVYA.

JadopaTopnpiii oneitT Nel12. 1.Ymenue

H3y4enue 06pa3noB MeTALIOB U OpHCHTHPOBATHCS Ha

HeMeTaLI0B (cephbl, JKe/e3a, pasnooGpasie

aJqlOMuHus, rpadgura, Meau u ap.). crocoGos pemerys
3amadq
2.YcraHaBiIuBaTh
MIPUYHHHO-
CIICZICTBEHHEIC CBSI3H.
P.YVY/.
1.Ilenenonaranue u
IUIAHUPOBAHUE.

12. | CnoxHble BelecTBa UX COCTaB U VYMmenune 1.MoTuBanus Hay4YeHUs K.YVI. §11,12 PeaxTuBbl
CBOWCTBA. XapaKTepH30BaTh MPEIMETY XUMUS 1. Paspemienue XHUMHUYECKOe
7P Ba)KHEHIINE XUMHUYECKUE 2.HpaBCTBeHHO' KOHq)J'II/IKTa 060py)1013aH1/Ie
Jabopamopnuiii onvim Ne 13. TTOHSITHSL: 9THYECKOE OLICHUBAHUE. 2.Ymupapnenue ITpubop mns
3Haxkomcmeo c 00pazuamu ciaoHCHbIX XMMHUYECKHH 3JIEMEHT, MOBEACHUEM TNAPTHEPA OIIBITOB C
6euyecme, MUHEPAL06 U 20pHbIX ROPoO). | TIPOCTOE U CIIOXKHOE LYV . IIEKTPUIECKIM
Onucanue ceoiicme. BEILLECTBO. 1.dopmupoBanue TOKOM

Ymenue MO3HABATEIBHOM IIeTTH:

Hemoncmpayuonnsii Ikcnepumenm Ne

XapaKTCpHU30BaATh

CHMBOJIBI




4. «Paznoscenue 6006l 21eKMmpudecKum OCHOBHBIE 3aKOHBI XUMHUYECKHX
moxom» XMMHU: 3aKOH JJIEMEHTOB,
JIaGopaTopHLIii oneIT Neld. ITOCTOSIHCTBA COCTaBa XUMUYECKHE
HcnbiTaHne TBEPAOCTH BeLeCTB C BCILECTB. opmybL;
nomMoubio KoJuieknuu «llkana TCPMHUHBIL.
TBEPAOCTHY. P.YVI.
1.Ilenenonaranue u
TUTAHUPOBAHKE
13. | ®opmymsl CIIOIKHBIX BEIllECTB. | YMeHue | .MoTuBanus HaydeHHs K.YY/I. §13, §14 | PeakTuBsl u
KauecTBeHHBIH  © KOJIMYECTBEHHBIN | XapaKTepU30BaTh MPEMETY XUMUS 1.Pa3pemenue XHUMUYECKOEC
COCTaB BEIIECTBA. MOHATHUS 00 2.HpaBcTBeHHO- KOH(JIHKTa obopynoBaHue,
TP OTHOCHTEIILHOW aTOMHOM | 3THYECKOE OIICHHBAHUE. 2.Vupasnenue JJIEKTPOHHEIC
ﬂemoncmpauuounbu? IKCcnepumenm Ne u MOHeKyHHpHOﬁ Maccax. TIOBEACHUEM TTIapTHEPA BEChHI
5. «Paznoscenue 0CHOGHOZ0 YMeHue paccunuThIBaTh ILYVYI.
kapoonama meou (11) (manaxuma)» OTHOCUTEJIbHYIO 1. @opmupoBaHue
MOJIEKYJISIPHYIO Maccy. MMO3HABATEIILHOM IIeTTH
e CuMBOJBI
XIUMHAYIECKUX
2JIEMEHTOB
e XuMHUYECKHE
(hopmybt
P.YYA.
1.Ilenenonaranue u
IUTAHUPOBAHHE
14. | ®opmyisl CJIOKHBIX BEUIECTB. | YMEHHE BLIUUCIIATD: 1. MoTuBalys HaydeHuUs K.YVI. §15, §16
KauecTBeHHbBII u KOJIMYECTBEHHBIN MacCCOBYIO J10JIHO0 NpeaAMETY XUMHUS 1.Pa3pemeHHe
COCTaB BEIIECTBA. XIMHYECKOTO 3JICMEHTa 2.HpasctBeHHO- KOH(pIUKTA
1o hopMyIie CoeTUHEH s | ITHUECKOE OLICHUBAHHE 2.YupasieHue
Omnpenenenne MOBEJICHUEM MapTHepa
aJICKBaTHBIX CIIOCO0OB ILYVY].
pemeHust yaeOHoi 1. DopMHUpOBaHUE
3a/1a4il Ha OCHOBE TO3HABATEIFHOM IIeTH
3aJJaHHBIX aJITOPUTMOB o CHUMBOJIBI
XUMHAYIECKUX
2JIEMEHTOB
e  Xumuyeckue
(hopmybr
e TepMuHBI
P.YYA.
1.Ilenenonaranue u
IUTAHUPOBAHHE
15. | ®opmynbl cnoxHBIX BemiecTB. Ha3zBanus | YMeHue onpenemnirs 1.MoTtuBanusa Hay4eHUS K.YVYI. §15, §16, | PeaktuBsl 1
CJIOXHBIX BEIIEeCTB. PeakTHBbI. DTUKETKH. | BAJIEHTHOCTb U 3HAYEHUE | NPEAMETY XUMUS 1.Paspemenue §17 XUMHUYECKOE
P BaJICHTHOCTH HEKOTOPHIX | 2.Pa3BuBaTh 4yBCTBO KOH(IIMKTA obopynoBaHue
XUMHUYECKHX 3JIEMEHTOB; | TOPAOCTH 3a POCCHICKYI0  2.YNIpaBleHUe
Ha3bIBaTh OMHApPHBIC XUMHYECKYIO HAYKY MOBE/ICHUEM
COCMHEHHUS. 3.HpaBcTBeHHO- napTHepa.
STHYECKOE OIIEHUBAHUE ILYVI.

Vmenne OIpCALCIATh




a/IeKBaTHBIE CIIOCOOBI
peuieHus yueOHon
33714y Ha OCHOBE
3a7aHHbBIX
AITOPUTMOB.

P.YVI.
1.Llenenonaranue u
TUIAHUPOBaHHE

16.

I'pynnsl XxpaHEHUs! peaKTUBOB. Y CIIOBUS
XpaHEeHUs U UCIOJIb30BaHHUS.
TP

YMenune cocTaBiATh
(hopMyIIBI OMHAPHBIX
COCJIMHEHUH 1O
HM3BECTHOI BaJICHTHOCTH
3JIEMEHTOB.

‘YMeHue BeIcTpauBaTh
COOCTBEHHOE 1I€JIOCTHOE
MHUPOBO33pEHUE:
0CO3HaBaTh NOTPEOHOCTH
Y TOTOBHOCTBK
camM000pa30BaHHUI0.

K.YV/.

YMeHnue
CaMOCTOSTEITFHO
OpTraHU30BHIBATH
yueOHOe
B3aMMO/ICHCTBUC B
rpyrmre.

ILYYA.

YMenue
npeoOpa3oBLIBATh
UH(DOpMALIUIO u3
OITHOTO BHA B
JIpyToil.

P.YYA.

YMeHue  CcocTaBiATh
IUTaH pereHus
TIPOOIIEMEI.

PeakTuBEI B
XUMHYECKOE
obopynoBaHue

17.

3aK0H COXPaHEHHS MacChl BEIECTB.

P

Jlemoncmpayuonnwtii sxcnepumenm Ne
6.«3aKOH coXpaneHus maccol 6euiecm e

YMmenune
XapaKTepU30BaTh
OCHOBHBIE 3aKOHBI
XAMHWH:

COXpaHEeHHS MacChl
BEIIECTB;

MIOHUMATh €T0 CYITHOCTh
¥ 3HAUYEHHE

Pa3BuBath 9yBCTBO
TOPJIOCTH 33 POCCUICKYIO
XUMHUYECKYIO HAyKy

K.YVYI.

Ymenue
CaMOCTOSTEIBHO
OpPTaHU30BHIBATH
yuebHoe
B3aHMO/ICHCTBHUC B
TpyIIIE.

ILYVYA.

Ymenue
peoOpa3oBLIBATh
UH(DOpMALHIO u3
OJTHOTO BUA B
JIpyToil.

P.YYA.

YMeHue cocTaBisiTh
IUTaH PelICHUsS
MPOOIIEMEL.

§19

Becs! an1eKTpOH-
HBIC

18.

XUMHAYECKUE MTPEBPALLEHUS. XUMUUECKUE
peakuuu.

TP

JladoparopHplii onpiT NelS.

IlpusHaku mNpPOTEeKaAaHUS XHUMHYECKHX
peaxkumii: HarpeBaHue MeIHO
NMPOBOJIOKH; B3aHMOJCIICTBHE PACTBO-

VYMeHne
XapaKTepUu30BaTh
OCHOBHBIE ITOJIOKEHUS
ATOMHO-MOJIEKYJISIPHOTO
Yy4€HUs1, TOHUMATh €TI0
3HAUYEHHE

YMmenne chopMHpPOBATE Y
yuarmuxcs yuyeOHo-
MO3HaBAaTEJILHBII HHTEpPEC
K HOBOMY y4eOHOMY
Marepuany 1 crocodbam
pelleHys HOBOM YaCTHOM
3a7a4n

K.YV/.

1. YMmeHnue
(hopmynupoBath
COOCTBEHHOE MHEHNIE
U TIO3UIIHIO;
2.YMeHne y9uThIBaTh
pa3Hble MHCHUS U
HHTEPECHI U

§20

PeakTtuBbl
XUMHUYECKOE
o0opynoBaHue




POB €IKOro HaTpa W XJOPHAA MeAM;
B3aHMOJIeliCTBHE PACTBOPOB YKCYCHOI
KHCJI0THI M THIPOKAPGOHATA HATPHSI.

000CHOBEIBATH
COOCTBEHHYO
[TO3HLIMIO.

ILYVY].

1. Ymenue
HCIIOIb30BAaTh
3HAKOBO-
CHMBOJIMYECKHE
Cpe/ICTBa, B TOM YHCIIE
MOJENH U CXEMBI IS
pelieHus 3a1ad;
P.YV/].

1.YMmenue
CaMOCTOSTEILHO
aJIeKBaTHO OLICHMBATh
MPaBHIBHOCTh
BBIIIOJIHEHUS EACTBHL
Y BHOCHTD
HEOOXOAUMBIE
KOPPEKTHBHI B
HCIIOIHEHUE KAK 110
XOJIy ero pean3aliy,
Tak U B KOHIIE

JIEHCTBUSL.
19. | Xumudeckue ypaBHEHUS. YMCHHUE COCTaBIAATh 1. YMmenune K.YY/A. §20
BeinosiHeHrEe TPEHUPOBOYHBIX YpaBHEHHS XUM. OpPHEHTHPOBATHLCS Ha 1. Ymenue:

YOPa)KHEHUH 110 COCTaBICHUIO
YpaBHEHUM XUMUUECKUX PEAKLIMI

peakuui.

NOHUMAaHHe IPUYNH
ycriexa B yueOHOU
JeSTEeIbHOCTH

* CTPOUTPH NOHSATHEIC
JUTA TapTHEpa
BBICKA3bIBAHMS,
YYUTHIBAIOIINE, YTO
mapTHep 3HAeT U
BHJIMT, a 4TO HET;

* 3371aBaTh BOIPOCHI;
* KOHTPOJINPOBATH
JIEWCTBUS MapTHEpA.
ILYVY/.

YmMmenue:

* OCYIIECTBIIAT
aHaJM3 00BEKTOB C
BBIJIEJIEHUEM
CYILIECTBEHHBIX U
HECYILECTBEHHBIX
MIPU3HAKOB;

* OCYILIECTBIISTh
CHHTE3 KaK
COCTaBJIEHUE 1[EJIOTO
M3 JacTeM.

P.YVI.

VYMmenus:
1.0cy1iecTBAsITh




HTOTOBBIN B
MOIIArOBEIA KOHTPOJIb
0 Pe3yJIbTaTy;

2. AleKBaTHO
BOCTIPHHAMATbH OIICHKY
YAUTEIS;

3. Pasnnuats criocod u
pe3ynbTatr IeUCTBUS

20. | Tumsl XMMHUYECKUX PEAKIIUH yMEHHE ompeznenars | 1. Ymenne K.YYI. §21 PeakTnBeI N
TP peareHTbl W TPOIYKTHI | OPHEHTHPOBATHCS HA VYmenne XHUMUYECKOEC
Jaobopamopnuuii onvun NeI6. peakuuy; HNOHUMAHHE MIPUYKH CaMOCTOSITEILHO obopynoBaHue
Tuno XUMUUECKUX Ppeakyuii: | pacCTaBlsATh ycnexa B yueOHOM OpPraHM30BBIBATEL
pasnoscenue 2uopoxcudoa meou (11); | xo3puIMeHTH B JIeSITENIbHOCTH y4ueOHoe
63aumodeiicmeue jcene3a ¢ pacmeopom | YpaBHCHHUSIX PeaKkiuil HA B3aUMOJICHCTBHUC B
xnopuda meou (l1), e3aumooeiicmeue | ocnose 3aKoHa rpyIIe.
okcuoa meou (11) ¢ pacmeopom conamnoii | coxpaneHus Macchl ILYVY/.

Kucnomet. BEIIIECTB YMmenne
mpeoOpa3oBLIBATh
nndopmanuio u3
OJTHOTO BUA B
JIPYrou.

P.YVYI.

YMeHue cocTaBisATh
TUTaH peIIeHHS
poOIeMEL.

21. | Iloaroroska k T'UA, BIIP 1. 3aKkperuieHue 3HaHul U 1. YMmenue K.YY/]. §1-21

PacyeTHBIX HaBBIKOB y4- OPHUEHTHUPOBATHCS HA YMenue
Ci. IIOHUMaHHE NIPUIUH CaMOCTOSITEIILHO
2. YMeHue peniatb ycrexa B y1{e6H0171 OpPraHn30BbIBATb
THUITIOBBIEC IIPUMEPHI JIEITCIBHOCTH yqe6Hoe
KOHTPOJBHO- B3aUMOJICHCTBHE B
HU3MEPHUTEINBHBIX rpyrie
MaTepHuagoB ILYVY .

Ywmenue:

* OCYIIECTBIATH
aHaM3 00BEKTOB C
BBIJIEJICHHUEM
CYIIIECTBEHHBIX U
HECYIIECTBESHHBIX
MIPU3HAKOB;

* OCYILIECTBIISTh
CHHTE3 KaK
COCTaBJICHUE 1IEJIOTO
M3 JacTeM.

P.YVI.

VYMmenus:
1.0cyuiecTBasATH
HWTOTOBBLIN H
MOILIArOBbIM KOHTPOJIb
0 PE3yJIbTaTy;




2. AleKBaTHO
BOCIIPUHHUMATH OLICHKY
YUUTEIIS;

3. Paznnuats ciocob u
pe3yJbpTaT NeUCTBUS

22.

TecTOBBINH KOHTPOJIL: OCHOBBI
IKCHEePUMEHTAILHOM XHUMHMY.

YMeHue oBaaeHus
HaBbIKaMU KOHTPOJIS U
OIICHKH CBOEH
JESTENIbHOCTH, YMEHUE
MIpeIBUJIETh BO3MOXKHbBIE
MOCHEICTBHS CBOMX
JeCTBUM

YMeHHe OIleHUTh CBOU
yueOHBIC TOCTIKCHUS

K.YVYI.

YMenue
CaMOCTOSTEIHFHO
OpPTaHU30BHIBATH
yueOHOe nieiicTBuE.
ILYYA.

Ymenue
npeoOpa3oBbIBATH
HHPOPMAIIUIO u3
OITHOTO BUA B
JpPYTOH.

P.YY.

YMeHune coCcTaBIIsTh
TUTaH PeIeHus

pOOJIEMBI
Pazgen 2. [IpakTuKyM 10 N3y4YeHHUIO Ta30B: KHCJIOPOAa U Bogopoaa (7 4)
23. | Kucnopon. Peakiiuu, ucnosibdyemble aisi | YMeHue Ywmenue chopmupoBate y K.YV, §22 PeaktuBbl u
MOJY9YEHHUs KUCIIOpoa B TabopaTopuu XapaKTepU30BaTh ydammuxcs yqeOHo- 1. Ymenue XUMHYECKOE
TP KHUCIIOPOJ KaK MO3HABATE/ILHBIA HHTEPEC  (POPMYJINPOBATH 000pyI0BaHKE
Jemoncmpayuonnwiii skcnepumenm N | XUMUYECKUHN 2JIEMEHT U K HOBOMY y4eOHOMY COOCTBEHHOE MHCHHE
7. «Hoﬂyqeﬂue u coﬁupauue Kucﬂopooa MIPOCTOC BEUICCTBO, MmaTepuainy u criocobam U NTO3ULHIO;

6 nadopamopuu
U 3anOIHEeHUE UM 2A30MempPay

pacro3HaBaTh OMBITHBIM
ITyTeM KHUCIIOPOT
CoOnroieHre HOpM
MTOBEJICHUS B
OKpy>Karouiei cpene,
MIPaBHI 3[0POBOTO
o0pa3za )X13HU

pelIeHys] HOBOM YacTHOM
3a7a4n

2.YMeHue yIuThIBaTh
pa3HbIC MHCHUS U
HUHTEPECHI U
000CHOBEIBATH
COOCTBEHHYIO
[IO3UILIUIO.

ILYVY.

1. YMmenne
HCITONIB30BATh
3HAKOBO-
CHUMBOJINYECKHE
CPEJ/ICTBA, B TOM YHCIIe
MOJENH U CXEMBI JIJISt
peleHus 3a1a4;
P.YV/.

1.Ymenue
CaMOCTOSITEIHHO
aJIeKBaTHO OLIEHUBATD
MPaBUIBHOCTD
BBITIOJITHEH S IEUCTBUS
M BHOCUTH
HEOOX0JUMEIE
KOPPEKTHBHI B




HCIIOJIHCHHUEC KaK I10

XOJly €ro peaiu3aiui,

TaK U B KOHIIC

24. | XuMHUYECKHE CBOMCTBA KUCIOPO/IA. YMeHue 00bACHUTD Pa3BuBath 4yBCTBO K.YV . §23, 24 PeakTuBbI U
Oxcuppl. CYIIHOCTh KPYrOBOpOTa TOPJOCTH 3@ POCCHHCKYIO Y MEHHE XUMHYECKOE
P KHCJIOPOJa B IPUPOJIE, XUMHYECKYIO HAYKy CaMOCTOSTEIIbHO obopyznoBaHHe
Jlabopamopnutii onvim Nel7. IIpUMEHEHUeE Kucnopoga; | dopMupoBaHue UHTEpeca  OPraHU30BBIBATH
«I'openue cepovt u pocghopa na 6030yxe YMETb COCTaBJIATh K IIPEIMETY y4e6HOe
u 6 Kuciopooey ypaBHEHHSI XUMHYECKUX B3aMMOJICHCTBHE B
Jabopamopnuiit onvim Nel8. peaxiu, rpymme.

«lopenue yceneza, meou, maznusn na XapaKkTepU3yIOIIHX IL.YVA.
6030yxe U & KUCI0Pode» XMMHUYECKHE CBOMCTBA Ymenne
KHCIIOPOZ peoOpa30BEIBATH
Jabopamopnulii onvim Nel9. Hcnons3oBanne uH(OpMaNUI0 m
Paccmompenue 06pasuos okcudos TPaKTHICCKUX 1 OpHOToO  BHNA B
(venepooa (1V), 600opoda, docdopa, nmabopaTOpHEIX padoT, JIPYTOM.
Meou, Kanvyus, yxeene3a, Kpemnus). HCCJIOMKHBIX dopmiposanie
SKCIIEPUMEHTOB JJIs YMEHHs  HaOIIOIaTh,
JI0Ka3aTeNNbCTBA JIeTIaTh BBIBOJBI NIPH
BbIIBUT'aCMBbIX IMPOBEACHUM OIILITOB.
TIPEIIO0JIOKEHUH;
OIMCaHUE PE3yJIbTaTOB P.YVI.
3THX paboT YMeHue  COCTaBIAThH
TUIaH peeHus
IpoOIEMBI
YMeHHe pacro3HaBaTh
OIIBITHBIM myTeM
KUCJIOPOJ, OIHCHIBATDH
XUMHUYECKUE PCaKIUu,
HaOnrogaeMbple B X0l
IKCIIEPHMEHTA.
25. | IToaroroska k 'UA, BITP 1. 3aKkperuieHue 3HaHu| 1 1. Ymenue K.YY/].
pacyeTHBIX HABBIKOB y4- | OPHEHTHUPOBATHCS HA VMmenue
csl. NOHUMAaHHe PUYNH CaMOCTOSTENIHLHO
2. YMeHue pelarb ycrexa B yueOHOU OpraHU30BBIBATH
THUIIOBBIE IPUMEPHI JIeSTEIbHOCTH yueOHOe
KOHTPOJIbHO- B3aMMOJICHCTBHE B
N3MEPHUTENBHBIX rpyme
MaTrepuaioB ILYVY .
YMeHue:

* OCYILLECTBJIATH
a”aan3 00BLEKTOB C
BBIZACJICHUCM
Cy]lIeCTBeHHI)IX nu
HGCYU.ICCTBCHHBIX
MIPHU3HAKOB;

* OCYIICCTBIAThH
CHHTE3 KaK

COCTaBJICHUE LICJIOTO




W3 YacTei.

P.YVII.

YMenus:
1.0cymiecTBIsATH
HTOTOBBLIH B
[OIIArOBbIM KOHTPOJIb
IO PE3yNbTaTY;

2. AIeKBaTHO
BOCTIPHHAMATH OIICHKY
YUUTEIS;

3. Pasnnuats criocod u
pe3ynbTatr AeUCTBUS

26.

Bo3nyx u ero cocras.
P

Jemoncmpavyuonnsiit sxcnepumenm Ne
8. «Onpeodenenue cocmaga 6030yxa»

Ymenue
XapaKTepH30BaTh COCTaB
BO3IyXa

[NpuBeaeHne TPHMEPOB,
oAOOp apryMeHTOB,
(dbopMmyarpoBaHue
BBIBOJIOB.

‘YMeHue OIleHUBATh CBOIO
eATENLHOCTDL U
MOCTYTIKH APYTHUX JIFOEH
C TOYKHU 3pEHUS
COXpaHCHHS
OKpY’KaIoIIeH cpeIbl

K.YY/.

1. YMenue:

* CTPOUTD MOHATHBIE
JUTS TapTHEpa
BBICKA3bLIBAHMS,
YYUTHIBAIOMIHE, YTO
nmapTHEp 3HAeT U
BUMUT, & YTO HET;

* 3a[1aBaTh BOIIPOCHI;
* KOHTPOJIIPOBATH
JEHCTBUS TapTHEpa.
ILYY.

YMmenue:

* OCYIIECTBIISTh
aHaJIn3 0OBEKTOB C
BBLIZIETICHUEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB,

* OCYIICCTBIATH
CHHTE3 KaK
COCTaBJIEHHUE 1IEJIOTO
M3 JacTei.

P.YVII.

YMeHus:
1.0cy1iecTBasATh
HTOTOBBIA U
MTOIIarOBEIN KOHTPOIh
10 pe3yJbTary;

2. AJIeKBaTHO
BOCIIPUHHUMATH OLIEHKY
VUHUTETIS;

3. Pasnnuars criocob u
pe3yJbTaT JeHCTBUS

§27

[pubop mis
OIpeieNICHUS
COCTaBa BO3/yXa

217.

Bopopoa. [lonyuenue Bogopona. Mepsi
0e30macHOCTH TIPH pabOTe C BOJAOPOIOM.
IIpoBepka Ha uncrotTy. I'pemyunii ras.

TP

VYmMmenune
XapakTepU30BaTh
BOJIOPOJ KaK
XUMHUYECKHH DJIEMEHT U

YMenue chopMupoBaTh
YCTOIYUBBINA yueOHO-
MO3HaBaTEJILHBII HHTEpEC
K HOBBIM OOIIIUM

K.YVY/.
YMenune
CaMOCTOSITEILHO
OpraHU30BbIBaTh

§28

PeakTuBbl
XHUMUYECKOEe
o0opynoBaHue




Jemoncmpayuonnwlii sxcnepumenm Ne
9. «llonyuenue u cooupanue 6000pooa
6 1abopamopuu. Onvim Kasenouwa»

IIPOCTOE BEIIECTBO,
pacro3HaBaTh OMBITHBIM
ITyTEM BOJIOPO.

crocobam penieHus 3a1aq

yueOHoe
B3aUMO/ICHCTBHUC B
TpyIIe.

ILYVYA.

YMeHnue
npeoOpa3oBEIBATh
HHPOPMALIUIO u3
OJTHOTO BHA B
JIpyTOM.

P.YVYI.

YMeHue cocTaBisaTh
TUTaH pelIeHus

poOIIeMEL.

28. | Xumuueckue CBOMCTBa BOJIOPO/a. | YMEHHE COCTaBIISATh Pa3BuTHe BHyTpeHHEH K.YYI. §29 PeaxTnBBI N
[Ipumenenwe. YpaBHEHHSI PEaKIHid, MTO3UITUH IIKOJIbHUKA Ha 1. Ymenue: XUMHYECKOE
Jemoncmpayuonnstii Ixcnepumenm Ne XapaKTCPU3YIOIINUX YPOBHEC MOJIOXKUTECIILHOI'O ¢ CTPOUTD NNOHSATHBIC 060py;[03a}me
10. «llonyuenue 6000poda peaxyueii | XUMHYECKUE CBOMCTBA OTHOIIEHUS K LIKOJIIE, IS TapTHEpa
aniomMunua co cmecsio cyivgpama medu | BOAOPOJA, HA3bIBATH MTOHUMAaHHUS BBICKa3bIBaHHS,

u x/lopuda Hampua» MPOAYKTEI peaKIMU HEOO0XOUMOCTH YUYCHHUA Y4YHUTBIBarOIMMeE, 9TO
P Hcnone3oBanue DopMHUpOBaHUE UHTEPeca  ITAPTHEP 3HACT U
ﬂeMoncmpauugnnbuj IKCnepumenm No MPaKTUYCCKUX U K IpeaAMETY BUIWUT, @ YTO HET,
11.3anumamenvhule onvimolt ¢ nabopaTopHBbIX pabor, * 3a/1aBaTh BOTIPOCHI;
6000p000OM: Nemarouiasn danka, HECJIOKHBIX * KOHTpOJIMPOBATDH
é3pulearouiueca ny3vipu, 1emarouiue OKCIIEPUMEHTOB IJIA JACUCTBUS MapTHEPA.
MbLIbHbLE WAPUKL. JI0Ka3aTeNbCTBa ILYV.
BBIZIBUTAEMBIX YMeHue:
MIPEIIOI0KEHU; * OCYILLECTBIISITh
OTHCaHHE Pe3yTHTATOB aHau3 00bEKTOB C
3THX padboT BBIJICTIEHUEM
CyIIECTBEHHBIX U
HECYIIECTBEHHBIX
TIPU3HAKOB;
* OCYIIECTBISTh
CHUHTE3 KaK
COCTaBIIEHHE 1EJI0TO
W3 YacTei.
P.YVY].
YMenus:
1.0cymiecTBasATH
WUTOTOBBIN U
MOILIArOBbIM KOHTPOJIb
0 Pe3yJIbTaTy;
2. AeKBaTHO
BOCIIPHMHUMATH OIICHKY
YUHUTETIS;
3. Paznmuars criocod u
pe3yJbTaT 1eucTBuUs

29. | TecToBblii KOHTPOJIb: «[IPpaKTHKYM 10 YMeHue oBnajcHus ‘YMeHue OlleHUTh CBOU K.YYI.

HM3yYEeHHUIO ra30B: KUCJI0POAa U HaBbIKaMU KOHTPOJIS U y4eOHBIC TOCTHKEHUS YMmeHnue
BOJAOpOAAY. OILICHKH CBOEH CaMOCTOSITEJILHO




NCSITCBHOCTH, YMEHUE
MIPEBUICTH BO3MOXKHEIC
IOCJIEICTBUS CBOUX
neicTBUM

OpraHu30BbIBATh
yueOHOe JieHicTBHE.
LYY

VYmenue
npeoOpa3oBEIBATh
nndopmanuio u3
OJTHOTO BUJIA B
JIpyTOM.

P.YV].

‘YMeHnue cocTaBiIsTh
IUIaH peIIeHus

poOIEeMBI
Pasznen 3. [IpakTHKYM 110 U3y4eHHIO CBOICTE BOABI i pacTBopoB (5 u)
30. | Boma. Metonp! onpeneneHus cocraBa Cobnronenue HOpM | 1.Pasutme Buytpennesi K. YV/L §31, JlaTumk >1eKTpo-
BOJFBI - aHAJIN3 U CUHTE3. IIOBCACHU S B | ITO3MIIMH IIKOJBbHHUKA Ha COBepIHeHCTBOBaTL BOTIP. l, TIIPOBOJHOCTH,
P OKpy KaroLiei cpelie, | YPOBHE IOJIOKUTEIBHOrO ~ YMCHHE 4,5, 1dpoBoit
Jlabopamopnutii onvim Ne 20. MIpaBUII 310pOBOTO | OTHOIIEHUS K IIKOJIE, JI0OTOBapyBaTLCA U ctp.106 MHUKPOCKOII
«Onpedenenue 6000NP0OBOOHOIL u | oOpaza Ku3HH MMOHUMAaHUS HPHXOIHUTE K 00IeMy
OUCHUITUPOBAHHOIL 6001 HEOOXOUMOCTH YUCHHsI,  PCIICHHIO B
BBIPAXKEHHOTO B COBMECTHOH
npeobnafaHuy y4eOHO- AeATEINBHOCTH
[I03HABATENbHBIX ILYYA.
MOTHBOB H DopMHPOBaTh YMEHHE
TPEITTOYTEHHI NPOBOJIUTH CPAaBHEHUE
COIMAIILHOTO cITocoba U KIacCH(PUKALUIO II0
OIICHKHY 3HAHHUU 3aJJaHHBIM KPUTCPHUSIM
P.YYA.
YMeHHe yYUTHIBaTh
BBIJICJICHHBIE
YYUTEJIeM OPUCHTHPHI
JIIEWCTBUS B
HOBOM y4e0HOM
MaTepuale B
COTPYJHUYECTBE C
YaUTENEM
31. | dusnyeckne 1 XUMHYECKHE CBOMCTBA YMmenune VuebHo-no3Hasarenpubiii K.YV §32, Peaktusser u
BOJbI. XapaxKTepu3oBaTh HHTEPEC K HOBOMY Vmenne: TECTHI, XUMHUYECCKOC
TP CBOIICTBA BOJIBI yqe6HOMy MaTepually u ¢ CTPOUTDH NMOHATHBIC CTp. 109 060py;[OBaHI/I€

Jabopamopubiit onvim No2l.
OKpacka uHOUKamopoe 6 HellmpaibHou
cpeoe

Jabopamopubiit onoim No22.

Cpagsnenue npoo 600bl: 6000nP0OEOOHOIL,
U3 20P0OCKO20 OMKPBLNO20 6000eMA.

(XMMUYEeCKUe CBOMCTBA
OCHOBHBIX KJIaCCOB
HEOPTaHUYECKUX
BEIIECTB),
B3aMMOJIEHCTBHE BOJBI C
OCHOBHBIMH U
KHCJIOTHBIMH OKCHIAMMU;
COCTaBJISITh YPaBHEHUS
XUMHUYECKHUX pEaKLUi,
XapaKTEePHBIX JJIS1 BOJIBI

crocobaM penreHust
HOBOM YaCTHOM 3a/1a4u;

JUls IapTHEpa
BBICKA3bIBAHUS,
YUUTBIBAIOLINE, YTO
NapTHEP 3HAET U
BUJIUT, 4 4YTO HET;

* 33/1aBaThb BOIIPOCHI;
* KOHTPOJILPOBATH
JIeMcTBUSA MapTHEpa
ILYVA.

Ymenue:

* OCYLIECTBJIATD




aHaIM3 0OBEKTOB C
BBIJIEJIEHUEM
CYIICCTBEHHBIX U
HECYIIECTBCHHBIX
MPU3HAKOB;

* OCYIIECTBIATh
CHHTE3 KaK
COCTaBJIEHUE IIETIOTO
W3 JacTeH

P.YVI.

YMenus:
1.0OcymiecTBasATH
HUTOTOBBINA U
MOIIArOBBIA KOHTPOJIb
MO PE3yJIbTATY;

2. AmekBaTHO
BOCIIPUHUMATH OLIEHKY
YAUTEIS;

3. Paznmnuats criocob u
pe3yJbTaT NeUCTBUS

32.

Bona — pactBoputens. PacTBopsl.

TP

Jlabopamopnutii onvim Ne 23.
«HM3yuenue 3asucumocmu
Ppacmeopumocmu eewiecnmed om
memnepamypuL»

YMeHune naBaTh
OTIpe/ICIICHNE TIOHITHS
PacTBOPEI, BUIBI
pacTBOpoOB, CBOICTBa
BOJIBI KaK PaCTBOPHUTEIIS;

PasBuTHe cocobHOCTH K
CaMOOIICHKE HA OCHOBE
KPHUTEPHSI YCIICITHOCTH
y4eOHOH IeATeTbHOCTH

K.YY/.

1. Ymenue:

* CTPOUTH MOHATHBIC
JUTS TapTHEpa
BBICKA3LIBAHHSI,
YUYHTHIBAIOIIKE, YTO
napTHEp 3HAeT U
BHJIUT, a YTO HET;

* 3371aBaTh BOTIPOCHI;
* KOHTPOJINPOBATH
JIeCTBUSI MapTHEpA.
ILYVY].

VYMmenue:

* OCYIIECTBIISITh
aHaJn3 0OBEKTOB C
BBIJIEJIEHUEM
CYIIECTBEHHBIX U
HECYIIeCTBEHHBIX
TIPU3HAKOB;

* OCYIICCTBIAT
CHHTE3 KaK
COCTaBJIEHHUE IIEJI0TO
M3 YacTeil.

P.YVII.

VYMeHus:
1.0cymiecTBIsATH
HUTOTOBBIA U
MTOIIATrOBBIN KOHTPOIh
0 Pe3yJbTaTy;

2. AiexBaTHO

§33,
Bomp. 5 +
TECTHI,
ctp. 113

JlaTamk
TEeMIepaTypsl
TUTATHHOBBIA




BOCIIPUHHUMATH OL[CHKY
VUUTENIS;

3. Paznuuars criocob u
pe3yJIbTaT JeUCTBHS

33. | Hacswimennsie u HeHachlleHHble | [IpercraBieHue o 1.Pazsurue Buytpenneit K.YV, §34, Ludporoii
pacTBOPEI. CYIIHOCTH IpolLecca HO3ULUH IIKOIbHUKA Ha VMeHue Bomp. 4, | Mukpockon
TP IIOJIy4EHUS. KPUCTAILIOB YPOBHE TMOJIOKUTEILHOTO  CAMOCTOSTEIHHO 5, cTp.
Jlabopamopnwiii onvim Ne U3 PacTBOPOB COJEH OTHOIIEHHS K IIKOJIE, OpraHU30BHIBATH 116
24.«Habnwoenue 3a pocmom [TokazaTh 3aBUCHMOCTD MOHUMaHHS yueOHOe 5
Kpucmaininoe) pacTBOPUMOCTH OT HEOOXOIMMOCTHU Y4eHHUS, B3aHMOJCHUCTBHUC B

TEMIIEPaTypEbI BBIPAXKEHHOT'O B TpymIe.
npeobraaHuy yaeOHO- ILYVY].
MO3HABATEJIbHBIX Ymenue
MOTHBOB H npeoOpa3oBbIBaTh
MPEANOYTCHHN nndopmanuio u3
COIIMAIBHOTO CcIIoco0a OJTHOTO BUjIA B
OIICHKH 3HAHUN; JIpYrou.
2.®opMupOoBaHHUe P.YVA.

BBIPAKEHHOM yCTONYMBOM ~ YMEHHE COCTABIIATh
y4eOHO-TIO3HABATENbHOH  TUIAH PEIICHUS
MOTHBAIIH YICHHSL. IpoOIIeMBI.

34. | Jlabopamopnutii onetm  Ne 25. | ChopmupoBats nousiTis | PopmupoBaHue K.YYI. §34 JlaTanK
«Hepecwmeuublﬁ pacmeop» (<p336aBﬂeHHbIﬁ BI)Ipa)KeHHOﬁ yCTOfI‘IPIBOfI COBepH_ICHCTBOBaTL IIOBTOD., TEMIIEPATyphl

pacTBop», yueOHO-TI03HaBaTENbHOH  YMECHHE 3a1a9d /, | TTATHHOBBIH

«HACBIIICHHBII pacCTBOP», | MOTHUBAIUHU YUCHHS. JIOTOBapUBaThCS U 8,9+

«HepeCLIH.[eHHLIf?I NPUXOJUTh K 06H_[eMy TECTHI,

pactBop» PEIICHHIO B ctp. 117

COBMECTHOH
JIeSITEIIbHOCTH
ILYVY].

dopMHUpOBaTH YMEHHUE
MPOBO/INTH CPAaBHEHUE
U KJIacCH(UKAIUIO TI0
3aJJaHHBIM KPHUTEPHSIM
P.YYI.

YMeHue yuuTsBaTh
BBIJICJICHHBIC
Y4uTEIeM OPUEHTHUPHI
IEUCTBUS B

HOBOM y4eOHOM
MaTepHaie B
COTPYZIHUYECTBE C
yauTeIneM




KAJEHIAPHO-TEMATUYECKOE I[TJNIAHUPOBAHUE
BHEYPOYHOI IeSITeIbHOCTH «KCIepUMeHTAIbHast XuMus -9» - 9 kimacce (34 gaca)c
yKa3aHueM HUCNoJIb30BaHus 000pyAoBaHus HM(POBoii 1ab6opaTopuu
«Touka pocra»

Ne n/mm Tema ypoka IlnanupyemMble pe3y/ibTaThl Kou-Bo Jara |[Uudopmanu| Hcnouan3oBaHue
Mpeamernsie YY ] JInuHocTHBIE MeranpeaMeTHbie 1acos OHHas o6opysoBaHus
YV yvi noaaepxka | «Touka pocra»

y4eOHUKPy0

sumuc I'.E. |

Denvoman
@I Xumus:
9KII.
BBenenne B Kypc «IKCnepuMeHTaIbHAsI XUMHUA-9» (2 1)

1. Begoonwuii uncmpykmasic no Th Hatp MIOHATHE o | l.MotuBarmus K. YYI. 1 TexHuka
Xumus — HayKa dKCIIepUMEHTaIbHas. npeamere XUMHHU. | Hay4eHHUS 1.Pa3pemenue 0e3omacHOCTH B
TP CdopmupoBats MpeaMeTy KOH(JIHKTA KaOuHeTe
Jlemoncmpayuonnstit onvim Ne 1. IepBOHAYAIEHBIC XAMHAS 2.Y1upaBneHue XMMUH IEHTpa
Osnakomnenue c¢ nadopamopuvim | TPEICTABICHUS: 2.Pa3BuBaTth MIOBEJICHUEM ITapTHEPA «Touxka Pocrtay.
00opyoosanuem; npuémol 6e30naAcHoll a) O BEIIECTBE, a TAKXKE O | YYBCTBO ILYVYA. 3HAKOMCTBO C
pabdompt ¢ num. IPOCTBIX U CIIOXKHBIX | TOPIOCTH 3a 1. DopMHpOBaHUE o0opynoBaHIEM

BEIIECTBAX; POCCHICKYIO MIO03HABaTeNbHOI IeTH
0) HayaThb (OPMHPOBATH | XUMHUECKYIO e CumBoBI
YMEHHE XapaKTepHU30BaTh | HAYKY XMUMUYECKHUX
BelllecTBa, UCIONB3ys M | 3.HpaBcTBeHHO- 3JIEMEHTOB
9TOro MX (U3UUYECKHE | ITHUECKOE e  XuMHUECKHE
CBOWCTBA. OILICHHBaHHE (bopMynsI
e TepmuHBI
e Anamuz u
CHHTE3
P.YVYA.
1.Ilenenonaranue u
IUTAHUPOBAHME.

2. BxoaHoe TecTUpOBaHHUE MO 1
TECOPETUIECCKHUM U
NPaKTHYEeCKNM 3HAHUAM 3a 8
KJ1acC

Pazpnen 1. MHoroo0pa3ue XuMU4eCKUX PeAKIUI B IKCIIePUMeHTANLHOU xumun (154)
Tema 1. Xumuueckue peaxyuu (6 u)

3. | Ilpaxmuueckas paboma Ne 1 YMeHue nonb30BaThCs PasBuBath PerynsituBHble: JlaTunk
«IIpasuna mexnuxu 6e3onacnocmu HarpeBaTeIbHBIMU YMEHUS OcymecTBIsoT TeMIepaTypbl
npu paﬁome c ﬂaﬁopamopnbtm HpI/I60paMPI OILICHUBATh [IOLIarOBbIN KOHTPOJIb (TepMOHap-
060pydoeanueM.H3yuenue cmpoenun CUTYaLUIO U 10 Pe3yabTaTy Hblﬁ)

b
naamenu» OIIEpaTUBHO IlosnaBaTenbHbIE: CIUPTOBKA




NIPUHUMATH Crposrt peueBoe
perienue, BBICKa3BIBAaHHE B
HaxOJIUTh YCTHOHM ¥ TUCbMEHHOU
aZIcKBaTHBIE dbopme
CTIIOCOOBI KoMMyHHKATHBHbBIE:
B3aUMOJIEWCTBHU YuuTHIBaIOT pa3Hble
sC MHCHHS ¥ CTPEMSITCS K
OJTHOKJIACCHHKA  KOOPAWHALUH
MH BO BpeMs Pa3IMYHBIX TO3UIU B
MIPOBEICHUS COTPYTHUYECTBE
MIPaKTHUYECKOM
paboTsI.
OBP B 3KcniepUMeHTaIBLHON 3HaTh OIpeAeICHUs dopmuposats  [lo3HaBaTeIbLHBIE: §1, JlaTuuk
XUMIH OKHCIIUTEIBHO- MOTMBALMIO K BBIOUPAIOT OCHOBAHUS U TEMIICpaTypBbl
TaGopamopnuiii onsim Mo 1 BOCCTaHOBHTEILHOM LeneHanpasneH  KPHTEPUH 1S TUTATUHOBBIN
peaKkuu, OKUCIUTCIIA, _ KﬂaCCI/I(bI/IKaHI/H/I
«H3yuenue peaxyuu 3au- BOCCTaHOBHTEJIS. Y METh . peakiuii
Modeiicmeus cyibhpuma HAaMpusA ¢ | ypapHUBATH Hou MPEOGPA3OBHIBATE
nEPOKCUOOM 8000p00a» OKHCJIUTEINILHO- nOSHABATEIEHO UHPOPMALHIO H3
BOCCTAHOBHTEJIbHbIE " OIHOTO BHIA B APYTOH
PCAKLIIH, pashACHATD ACATENBROCTH, U BBIOMpATh 11 ce0s
MPOLECCHI OKUCICHUS U OCO3HaHHoe, I 06Hy 0 ‘b opMy
BOCCTAHOBJICHHS, yBaXkuTesibHoe dbukcamm
MIPUBOJUTH TIPHMEPHI "
OKHUCITUTEIFHO- po6poskenatens MPCACTABIICHHA
BOCCTAHOBHTEIIEHBIX Hoe HHE(pOpMAIHH
peaKIyit. PerynstuBHbie:
OTHOWEHNE K BEIIBUTAIOT BEPCUH
apyromy penienust mpoOIemsl,
YeNIoBEKY, ero 0CO3HAaBaTh KOHEYHBIH
MHEHMUIO0, pe3yJsbTar
MupoBo33peHn  KoMMyHMKAaTHBHBIE:
0. OTCTauBaTh CBOIO TOUKY
3p€HUs, IPUBOANUTH
apryMEHTBI,
MOJATBEPKAast UX
(dakramu
pasnuyarth B YCTHOU
pedu MHEHHeE,
JIOKa3aTebCTBa,
THITOTE3bI, TEOPUU
TeruoBoi 3pHexT XUMUIECKHUX 3Hath 3 ®opmupoBaTh  PeryisiTHBHBIE: §2 Harunk
peaxuuii. [TonsTHE 06 3K30- M KJacCu()UKAIMOHHBIN LETOCTHO® BBIIIBUTAIOT BEPCUHU TemmepaTypel
IIPpU3HAK MHPOBO33PCHUCE, pemenus npo6neM],1, TUIaTUHOBBIN
SHIOTEPMHUYECKUX PEAKIUIX. .
. TEPMOXUMHUICCKUX COOTBETCTBYIOIIl  OCO3HABAaTh KOHCUHBIA
Hemoncmpayuonnolii onvim Ne peaxiii. [ToHUMATH ce pesynbTaT
2[Ipumepnl 3Kk30- u 3HAYEHHUE TEPMUHOB: COBPEMEHHOMY ITo3naBaTejbHbBIE:
OHOOMEPMUHECKUX DeaKyuil. TeTIoBoH 3 et YPOBHIO BBIOUPAIOT OCHOBAHUSA U




Jlemoncmpayuounstit onvtm Ne 3 XAMHYECKOH peakuuy, pa3BUTHSI KPUTEPUH IJIsI
«Tennoeoii 3¢phexm TEPMOXHUMHUIECKOE HAYKH. K1accuduKanum
PACMGOPEHUS 6EULECE 8 800€) YPABHCHHE PCAKIIHMH, peakitui
9K30- U peoOpa3oBHIBATH
SHIOTEPMHUYECKHE nH(pOPMALHUIO U3
peakuuu. YMeTb OJIHOTO BUJA B Ipyrou
3aIUCHIBATD Y BBIOHMpATh is cedst
TEPMOXUMHUYUCCKUE ynooHyo Gopmy
YPaBHEHHS PeakLuii 1 bukcanum
BBIYUCIISITH KOJTHYECTBO MpEICTaBICHUSI
TEIJIOTHI 110 uHbOpMAIUH
TEPMOXHMHUUYECKOMY
YPaBHEHUIO PEaKLHH.
CKOPOCTh XUMHYECKUX 3HaTe oIpenereHNe dopMHpOBaTH PeryasiTuBHbIE: §3 Hatuuk pH
peaKIyii CKOPOCTH XHMHHECKOH MOTHBAIIHIO K CaMOCTOSTEIIBHO
. peakiuu u eé LEICHANPABICH  OOHAPYKMBAIOT U
HAemoncmpayuonnviit onvim Ne 3aBHCUMOCTb OT YCIJIOBHH | HOM bopMyIHpYIOT
4B3auM0()evﬁcm8ue YUHKA € CONAHOU MIPOTEKAHUSI PEAKIHH. MIO3HABATENIBHOM  mpoOnemy.
U yKCycrou Kuciomamu. IToHUMATh 3HaYEHUE IEATEIHLHOCTH, Io3HaBaTeJbHbIE:
B3aw\400eucm6uev2panyﬂupoeazmgzo TEPMHHOB «KaTaJIU3aTOP», | OCO3HAHHOE, BBISIBIISIIOT IPUYHHBI 1
YUHKA U YUHKROBOU NOLIU C CONAROU «HHTHOUTODPY, YBaKHUTENBHOE U CIICACTBHS SBICHHUH,
Kucromoii. Bsaumooeticmeue oxcuoa «hepMeHTEI». IOOpOXKENaTellb  CTPOST JIOTHISCKHE
meou(ll) ¢ cepuoii kucnomotii pazuoti HO paccysKIeHus,
KOHYEeHMpayuu npu pasHuix YCTAHABHBAIOT
memnepamypax. TPHYMHHO —
Jlabopamoprutii onvim Ne 2 CIIEJICTBEHHBIE CBA3H
«H3menenue pH 6 xo0e KoMMyHHKaTHBHBIE:
OKUC/IUMETIbHO-80CCMAHO- YUUTHIBAIOT PasHbIC
6UMENbHBIX PeaKyuil» MHCHHA 1 CTPEMATCA K
KOOPIMHALIUH
Pa3IMYHBIX TO3ULHHI B
COTPYAHHYECTBE,
bopMyIHpYOT
coOCTBEHHOE MHEHHE U
MO3ULIUIO
Hpaxmuuecxaﬂ pa60ma No2. YMeThb onpenensTh, Kak PasBuBath PerynsituBHble: Jatauk
H3yll eHue 6UAHUA YCIO6U ii U3MECHHUTCSI CKOPOCTh YMCHHUA OcyLueCTBJESHOT HaIpsKCHUA
. pEaKIMH O BIUSHHEM OIICHUBATH TMOIIATOBBIA KOHTPOIH
nposedenus x‘t.unuueawu pa3IHYHBIX (PAKTOPOB CHTYAIHIO U 0 pe3ysbTary
peaxkyuu na eé ckopocms. Th OTIEPATHBHO IMo3naBaTeabHBIE:
TP MPUHUMATD Crposrt peueBoe
Jlabopamopnutit onvtm Ne 3 pelueHue, BBICKA3bIBAHHE B
«Cpagnumenvnas xapakme- HaxOJIUTh YCTHOU ¥ TUCbMEHHON
PUCMUKA 60CCIMAHOSUMENbHOT aJIeKBATHbIC (opme
CIIOCO0bI KoMMyHHKaTHBHbIE:
CHOCOOHOCIU MEMAJLI08) .
B3aUMOJICiCTBM Y UUTHIBAIOT Pa3HbIE
ac MHEHHS U CTPEMSATCS K




OJHOKJIACCHHKA  KOOpJAWHALUU
MH BO BpeMsi pa3IMYHBIX MO3UIUN B
TIPOBEICHUS COTPYIHUYECTBE
TPaKTHYECKOU
paboTEL.
IToaroroska xk 'MA 1.3akperuieHue 3HaHU U 1. YMmenue K.YY/.
MIPaKTHYECKHUX, OpPUEHTHPOBATbC  YMEHHUE
pacUYeTHBIX HABBIKOB y4- S Ha CaMOCTOSITEIILHO
csl. TIOHUMaHNE OpraHu30BBIBATH
2.YmMmenne pemarp TIPUYHH yCIIeXa yqeGHQe
TUIIOBBIC TPUMEPBL B yqeGHoi/i B3aHMOHeﬁCTBHe B
KOHTPOJIBHO- JIeSATCIbHOCTH rpyImme
HU3MEPUTENBHBIX ILYVYU.
MaTepuagoB YmMmeHue:

* OCYILECTBIIATH aHAIN3
00OBEKTOB C
BBIJIEJIEHUEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MPU3HAKOB,

* OCYIIECTBIISATH CHHTE3
KaK COCTaBJICHHE
LIEJIOr0 U3 YacTeM.
P.YVII.

YMmenus:
1.0cy1ecTBasATh
UTOT'OBBLINA U
MTOIIarOBEIN KOHTPOIh
0 pe3yJbTaTy;

2. AneKBaTHO
BOCIIPHHHMATH OIICHKY
YUUTEIIS;

3. Pazimuars criocob u
pe3yJbTat NeucTBUs

Tema 2. Dnexmponumuueckasn ouccoyuayus (7 u)

DNEeKTPONIUTHYECKAS

JMCCOLMAIMS — TJIABHOE
yCIIOBHE MPOTEKAHUSI peaKil B

pacTBopax.

ﬂemoncmpauuonubtﬁ onostm
NodHcnoimanue pacmeopog éewjecme
Ha 3NIeKMPU1ecKyro npo8ooUMOCHIb.
Jlsuoicenue uoH08 8 2NeKMpPUUECKoOM

noiJjie.

JHemoncmpayuonnsiit onvim Ne5

3HaTh OIpeneTeHUs
TIOHATUH «BJIEKTPOJIUTY,
«HEDJIEKTPOJIUT,
<QIIEKTPOJIUTHYECKAS
Juccouuanus». YMeThb
WUTIOCTPUPOBATH
IpUMepPaMu U3y4YEHHBIE
MOHATUS U OOBICHATH
MIPUYUHY
3JEKTPONPOBOIHOCTH
BOJHBIX PaCTBOPOB
COJIEH, KUCJIOT 1
enoyen.

dopMupoBaTh
OTBETCTBCHHOE
OTHOIIICHHE K
YUYCHHUIO,
TOTOBHOCTB U
CHOCOOHOCTD K
CaMOPa3BUTHUIO
u
camo00pa3oBaH
nto. PazBuBath
KOMMYHHKATHBH
VIO
KOMIIETEHTHOCT

PeryasiTuBHbIE:
CTaBST yueOHYIO
3a/1a4y, OMPEAEIIOT
10CJIEI0BATEILHOCTD
NIPOMEXKYTOUHBIX Ll
C Y4eTOM KOHKPETHOTO
pe3ynbrara,
COCTABJISIOT IUIAH U
aITOPUTM JeHCTBUN
ITo3naBareabHbIE:
CaMOCTOSITEIILHO
BBIACIISIIOT

(hopMyIHpyIOT

§6

JlaTamk
3JEKTPO-
MIPOBOTHOCTH




«Inekmponumel u

b, yMEHHE

MO3HABATEIBHYIO 11ETIb,
HCTIOJNB3YS O0IIIHe

HeINeKmponumasl) YBaKATb MHYIO
TOYKY 3pEHUs MPHEMBI PELICHUS
IIpH 3aja4
o0cyxaeHnn KommyHukaTHBHBIC:
IpOOIEMBI. KonTtpons u oneHka
JIEHCTBUI IapTHEPA
10.| DmekTponuTHYeCKas 3HaTh ONpeeneHus dopMUpOBaTh PeryasiTuBHbIC: §7 PeaktuBs! u
JMCCOLMAIUS KHCIIOT , [IeI04eit MOHATHUH «KHUCIIOTay, OTBETCTBEHHOE CTaBAT y4eOHYIO XUMHYECKOe
1 COIEIL «OCHOBaHHE», «COJIB» C OTHOIIIEHHE K 3a7ady, ONpenesoT 0GopyI0BaHHE
TOYKH 3pEHUS TEOPHHU Y4YE€HHIO, OCJICA0BATCIILHOCTh PeaktuBer n
JNEKTPOITUTUIECKOM TOTOBHOCTb U MIPOMEKYTOUHBIX LENEN XUMHYECKOE
JUCCOLMAH. YMETh CIIOCOOHOCTBb K C y4eTOM KOHKPETHOI'O obopynoBaHue
O0OBSCHATH 00N CaMOPa3BUTHUIO pe3ymbTara,
CBOMCTBA KHUCJIOTHBIX u COCTaBIIAIOT IJIaH U
UIIETOYHBIX PacTBOPOB camM000pa3oBaH  aJTOPUTM JEHCTBHI
HaJIMYMEM B HUX HOHOB HIO0. Ilo3naBartenbHbIe:
BOAOPOJAA U THIPOKCHI- CaMOCTOSTENILHO
HOHOB COOTBCTCTBCHHO, a BBIACIIAIOT
TaKXKe COCTaBIIATh bopMyIHpYIOT
ypaBHEHUS MO3HABATEJILHYIO LIEITb,
JNEKTPOITUTUIECKOM UCTIONB3YS 00mmme
JUCCOLMAIUY KHCIIOT, MPHUEMBI PEIICHUS
OCHOBAaHUU U COJICH. 3aj1a4
KoMmyHukaTuBHble:
KonTtpons u oneHka
JIeHCTBUY NapTHEpa
11.| CunbHble U cliabbie 3HaTh OIpE/ACIICHHs DopMHPOBATH PeryastuBHbIe: §8 Jatunx
IEKTPOJIATHL. TOHSTHH «CTENeHb OTBETCTBEHHOE CTaBAT y4eOHYIO 3NEKTpPO-
TaGopamopnsuii onvim Ne 4 INEKTPOIUTUIECKOM OTHOIIECHHE K 3a7a4y, ONMPEIeIIsIOT HPOBOJHOCTH
JMCCOLMAINNY, KCWIIBHBIE | YYEHHIO, MOCJIEI0BATENBHOCTD
«Cunvnvie u cnabdvle rnex- SIIEKTPOJTUTBI, FOTOBHOCTb U HPOMEXKYTOUHBIX LN

mpoJjiumal»

«CITaOBICITIEKTPOIUTEI».
Ilonumars paszHuiy
MEXAY CHIIbHBIMU H
CITa0OBIMU SJIEKTPOTUTAMU

CIOCOOHOCTh K
CaMOPa3BUTHUIO
u
camoo0pa3zoBaH
Hio.

C YY4ETOM KOHKPETHOTO
pe3yibTarta,
COCTAaBIISIIOT TUJIaH U
AJITOPUTM ACUCTBUIA
I[Ho3naBatenbHbIe:
CaMOCTOSITEILHO
BBIIETISIIOT
(bopMyIHpYIOT
MM03HABATEJIbHYIO LEIb,
WCTIOJB3YS O0IIIHe
MIPUEMBI PEIICHUS
3a1aq
KoMMyHUKaTUBHBIE:
Kontposns u onienka
JIeHCTBUY apTHEpa




12.| Peaknuyu MOHHOro OOMEHA. 3HaTh OIpeseieHue dopmupoBath ITo3naBarenbHbIe: §9 Harauk
Jlabopamopuuiii onsim Ne 5 peaxunii HOHHOTO OOMEHa, | MHPOBO33pEHHE,  CaMOCTOSATENILHO 3JIEKTPO-
«B3aumooeiicmeue zudpoxcuda YCIIOBHUS UX NMPOTEKAHMSI. | COOTBETCTBYIOLL  BBIICISIOT MPOBOAHOCTHL,
6apu}l c CepHOﬁ KUCTIOMOT» VYmeTb COCTaBJ’IHTLn ce Q)OpMyHI/IPYIOT J103aTop 00BéMa
IMogroroska k THA TIOJIHBIC U COKPAIICHHbIE COBPEMEHHOMY [TO3HABATCJIbHYIO LIEJIb, KHJIKOCTH, 010~
HOHHBIE YPaBHEHHUS YPOBHIO HMCIIOJIb3Ys 00LIKe peTka
HEOOpPaTHUMBIX pEaKIid W | pa3BUTHA [IPUEMBI PELIEHUS
Pa3bIACHATh MXCYIIHOCTb, | HAYKH, 3agau
MIPUBOJIUTH TPUMEPHI KOMMYHUKaTUBH KoMMyHUKATHBHBbIE:
peakuuii MOHHOIO yI0 Kontpons u onenka
oOMeHa, MIyluX 10 KOMIIETEHTHOCT  ACHCTBHU IIapTHEPA
KOHIIa. b U YBaXXCHUE
K UHOH TOUKe
3peHusl Npu
00CyX/IeHUI
pe3ynbTaToB
BBINIOJTHEHHOU
paboThI.
13.| Peakuuu noHHOrO 0OMEHA. YMeTh NPUMEHATH Pa3BuBath PeryasituBHbIC: noBTOpUTH| [laTumk
Jlabopamopmwiii onvim Ne6Peaxyyy | TCOPCTHICCKUC SHAHIL | yMCHHA OcymecTsioT §9 JEKTPO-
obmena Mexrcdy pacmeopamu | 12 TPAKTHKE, OOBSCHSTH OLICHUBATH TIOIIArOBBIM KOHTPOIH IIPOBOJHOCTH
Snexmponumos. pe3ynbTaThl IPOBOJUMBIX | CUTYyalLUIO U 0 Pe3yNbTaTy
JIa 6opamopubu? onbim M 7 OIIBITOB, XapaKTCPU30BaATh OIICpaTuBHO ITo3HaBarTeJabHbIE:
O6Da306aNIe CONCIL AMMONIULY YCIOBHS POTEKAHHA NIPUHUMATD Crposrt peueBoe
«vop peakuuii B pacTBopax peuieHue, BBICKA3bIBAaHUE B
Honroronka k THA 3JIEKTPOJINTOB O KOHLA. | HaXOIUTh YCTHOM U MHCHhMEHHO
aZIcKBaTHbIE dopme
CTIIOCOOBI KoMMyHUKaTUBHBIE:
B3aUMOJICHCTBY  YUHUTHIBAIOT Pa3HEIC
ac MHEHUS U CTPEMSTCS K
OJTHOKIIACCHUKA  KOOPIUHALINU
MH BO BpeMs Pa3IUYHBIX O3ULUI B
IIPOBECHUS COTPYIHUUECTBE
MPaKTUYECKOU
paboTEL.
14.| Ilpakxmuueckan pa6oma Ne3.| YMETb OCYWECTBIATH dopMupoBaTh PeryasiTuBHbIE: PeaxTuBbl 1
«Pewenue XHUMHUYCCKHUE OMBITHI HA MHPOBO33pEHHE, CTaBAT YUEOHYIO XIgMI/I%CKoe
IKCHEPUMEHMANBHBIX 3a0a4 HA SHAHHE Ka4eCTBEHHBIX COOTBETCTBYIOIL  3aady, OIPENEIIIIOT 000pYyZIOBAHNE
peaxIuii; COCTaBIITh ee [IOCJIEZI0BATEIBHOCTD
onpedenenue  Kamuonos U | nonmeie u cokpaménuble COBPEMEHHOMY  HPOMEXYTOYHBIX LIENCH
anuonoe»Th HOHHBIE YPaBHEHUSI YPOBHIO C y4eTOM KOHKPETHOTO
HEOOPaTHUMBIX PEAKIU 1 | pa3BUTHA pe3yJbTara,
Pa3bBACHATh UX CYLUIHOCTb. | HAYKH, COCTAaBIIIOT IUJIaH U
XapakTepu3oBaTh KOMMYHUKATUBH  aJI'OPUTM AeACTBUiM
YCJIOBHSl TEUYEHHs yIo ITo3naBareibHbIE:
peakuui, uAymux a0 KOMIIETEHTHOCT CaMOCTOATCILHO
KOHIIa, B pacTBOpax b U YBaXCHUE BBIJCIIAIOT




AIEKTPOJIUTOB. K MHOU TOYKE dbopMyIHpyOT
3peHus npu MTO3HABATENHHYIO IIETIb,
o0CcyXIeHUr HCTIOJNB3YS O0IIIHe
pe3yIbpTaToB MIPUEMBI PEIICHUS
BBIIIOJTHEHHOM 3aja4
paboTsL. KomMyHuUKaTHBHBIE:
Kontpons u onenka
JIEHCTBUI IapTHEPA
15.| T'uoponuz coneii. 3HaTh onpeneneHne ®opMupoBaTh PerynsatuBHbie: § 10 PeakTuBbl
IMoaroroeka k TUA THIPOJIN3a COJIeH. YMETh | OTBETCTBEHHOE BHOCSAT HEOOXOIMMEBIC XMUMHYECKOE
OIIPENEIATE XapaKTep OTHOIIIEHUE K KOPPEKTUBEI B JieficTBre 060pyLIOBaHI/Ie
CpeIsl pacTBOPOB COJICH | YYCHHIO, MOCJIC ero 3aBEPIUICHUS
10 UX COCTaBy. TOTOBHOCTh U Ha OCHOBE €r0 U yJera
CIOCOOHOCTh K XapaKTepa CIeIaHHBIX
CaMOPAa3BUTUIO OIIUOOK.
u Ilo3naBartenbHbIE:
caMoo0pa3oBaH  CTPOST peueBoe
HI0. BBICKa3bIBaHHUE B YCTHOU
U MIACBMEHHOM (hopme
KoMmyHukaTuBHbIe:
KOHTPOJHPYIOT
JIeHCcTBUS MapTHEpa
16.| Ilpaxmuueckasa paboma Nod. YMeTh NPUMEHSTH Pa3BuBaTh PeryasTusnbie: ITosTOpuTH PeakTuBEI M
Pewenue TEOPETHYCCKHE 3HAHUS YMEHUS OCyYIIECTBISIIOT o XHUMUYECKOEe
HAa TPaKTHKE, OOBICHATH OIICHUBATH HOLIArOBBIM KOHTPOJIb y4eOHUKY | 000pyI0OBaHUE
IKCnepumenmailbHblxX 3a0ay no
PE3yIbTAThI IPOBOIUMBIX | CHTYAIUIO U IO Pe3yJIbTaTy MaTepHuan
meme «JNeKmponumuiecKan OIBITOB, XapaKTEPH30BATh | ONEPATHBHO Io3HaBaTebHbBIE: rnassl .
ouccouyuauun». Th YCIIOBHS MTPOTCKAHUS MIPUHUMATH CtposT peueBoe
peaxImii B pacTBOpax pelreHwue, BEICKa3bIBAaHHE B
ANEKTPOJIUTOB IO KOHIA. | HAXOJHTh YCTHO# U HChMEHHOM
aJIcKBaTHBIC dopme
CTIIOCOOBI KommyHuKaTHBHBIE:
B3aMMOJICHCTBH  YUHTBIBAIOT Pa3HbIE
qac MHEHHS ¥ CTPEMSTCS K
OJIHOKJIACCHMKA  KOOPJHHAIINH
MH BO BpeMsi Pa3IMYHBIX TO3UIIUIT B
TPOBEICHUS COTPYAHUYECTBE
MPaKTUIECKON
paboThI.
17.| TecToBBIii KOHTPOJIBLRO YMeTh UCTIONIb30BaTh ®dopMHpOBaTH PeryiasiTuBHbIE: IToBTOpHUTH
pazoeny «MHoroodpasue MpuOOPEeTEHHBIC 3HAHUA. | OTBETCTBEHHOE OCYIIECTBISAIOT § 1o
- OTHOIILICHUE K rnomaroBbld U HTOI'OBBIN yqe6Hm<y
XHMHYECKHUX peaKu\‘HH B YYEHHUIO, KOHTPOJIb 11O PE3YJIbTATY. Martepuali
IKCNEPUMEHTAILHON XUMHUM» FOTOBHOCTD 1 IIABHI

CIIOCOOHOCTD K
CaMOPa3BUTHUIO
"




camMo000pa3oBaH
uio.

Paznen 2. [IpakTukyM mo M3y4YeHHIO CBOICTB MPOCTHIX BEIIECTB: HEMETAJIOB M METAJIOB, UX coennHeHuii (174)
Tema 3. Ceoticmea 2anozenos(5 u)

18.| T'anorensl: Gu3HUeCKHE U 3HaTh 3aKOHOMEPHOCTH ®dopmupoBath PeryasiTuBHbIE: §12 PeakTuBBI 1
XIMHUYECKHE CBOCTBA U3MCHECHHS CBOMCTB 1ICJIOCTHOE [InanupytoT cBoU XAMHUYCCKOC
N 9JIEMEHTOB B A-TpymNmax. | MHPOBO33PEHHUE,  NeiiCTBHS B CBSI3H C obopynoBaHne
Hemoncmpayuonnsiit onvim No6 . N
N YmeTh naBaTh COOTBETCTBYIOI  [IOCTaBJIEHHOM 3aJ1a4eH U
Dusuueckue c60UCMEA 2a02EHOB.
N XapaKTePUCTUKY ee YCIIOBHSAMH €€ PEIICHUS
Jlabopamopnbtit onvim
No&P N 9JIEMEHTOB-TAJIOTEHOB IO | COBPEMEHHOMY  [lo3HaBaTeabHbIE:
0
28 Pacnosnasane conAOU KUCTOMYL, | yy 1010KeHUIO B YPOBHIO CraBat 1 hOpMyIHPYIOT
X0pU008, 6POMUA0E, UOOUO08 U U00d. TePHOIMYECKOi TaGIALe | pasBUTHS L€/ 1 IpoGIeMbl ypoKa
TP U CTPOCHHUIO aTOMOB. HayKH. KoMMyHHKATHBHEIE:
AleKBaTHO
UCTIOJNIb3YIOT peUeBhIC
cpeacTBa IJist
3 peKTUBHOTO
pemeHus
KOMMYHUKaTHBHBIX
3aga4 JINYHOCTHBIE:
Pa3BuBaOT 0CO3HAHHOE
OTHOIIICHHUE K CBOUM
COOCTBEHHBIM
MOCTYIKaM
19.| Xmop. CaoiicTBa H 3HaTh CBOMCTBA XJIOpa @DOpMHUpPOBATH Pery/iaTHBHbBIE: §13 Anmapat s
NPUMEHEHHE  XJIopa KaK MPOCTOTO BEIECTBA. | IIEITOCTHOE PaznuyaroT crocob u IIPOBEICHHS XH-
TP YMeTh COCTaBIATh U MUPOBO33PCHUE, pe3yJibTat EUCTBUSA MUYCCKHUX IPO-
5 N7 OOBSCHATH C TOUKH COOTBETCTBYIOLI  [[o3HaBATEJIbHbBIC: nieccoB (AITXP)
(]
Jemoncmpayuonnsiit onvim N 3PEHUS OKUCTICHNS 1 ee Bnagerot o6mum
«H3yuenue usuueckux u BOCCTAaHOBJIEHHS COBPEMEHHOMY  [IPHEMOM pPelIeHHs
XumuvecKux ceoucme xjiopa) YpaBHEHUS peaKqufI, YPOBHIO 3a7a4
XapaKTCPU3YHOIIHUX pa3BuUTHUs KoMmyHukaTuBHbIe:
XHMHYECKHE CBOMCTBA HayKH. I[OFOBapI/IBaIOTCﬂ o
XJI0pa. COBMECTHOM
JIeSITEIIbHOCTH, TIPUXO/1s
K 00IIIeMy pelIeHUIO
20.| CoemuHeHWS TAJIOTCHOB. 3HaTh cnocob mosrydeHus | BocnuTeiBaTh Ilo3naBarenbHbIE: §14 Peaktussl n
XJ10pOBOAOPO/] XJIOPOBOJIOPOJA B POCCHICKYIO BnageroT oOmum XUMHUYECKOe
. 71a00paToOpHU U YMETh IpaXxJaHCKYIO MPUEMOM pEIICHHS 3a/1a4 obopyoBaHKe
Jlemoncmpayuonnslit onvim Ne8 .
cobupars ero B NJICHTUYHOCTD: KoMMyHHKATHBHBIE:
Tonyyenue xn10po6odopooa u
npoOUpKy, KoiOy. YMETb | maTpuoTH3M, JloroBapuBaroTcs o
pacmeopenue e2o 8 Booe. N
TP XapaKTepu30BaTh TM000Bb U COBMECTHOM
CBOICTBa XJIOPOBOJOPOJA. | yBaXKEHHE K JIEATETLHOCTH, TIPUXOIAT
Oreuectny, K 00IIeMy peIIeHHIO.
YYBCTBO PerynsiruBnbie:

rOpIOCTH 32

ITnanupytoT cBOU




OTEUYECTBEHHYIO
HayKy.

NIeHCTBHS B
COOTBETCTBMH C
MOCTaBJICHHOM 3aJa4ueil u
YCIIOBUSIMU €€

peanu3anin
21.| IIpakmuueckas paboma Ne 5. 3HaTh obmue u PasBuBath PerynsiTuBHbIe: ITosTopu | PeakTuBhl U
Ionyuenue conanoii Kuciomol WUHIHMBUyaJIbHbIC YMCHHSA OcCyLIecTBIAIOT 16 § 12- | xummgeckoe
. CBOWCTBa COJITHON OLICHUBATh TIOIIArOBBIH KOHTPOJIb 15 obopyoBaHue
u uzyuenue ee ceoiicme. Th
KUCJIOTBL. YMeTb CHTYaLUIO U 0 pe3yibTary
P OTJINYATh COJSTHYIO OIIepaTHBHO ITo3naBaTeibHbBIE:
KUCJIOTY U €€ COJH OT NPUHUAMATh CtposT peueBoe
JPYTUX KHUCIIOT U COJIEH. pelieHue, BBICKA3bIBaHHE B
YMeTh NpUMEHSITh HaXOJUTh YCTHOU M IMCBMEHHOM
TEOPETUUECKUE 3HAHUS aJIeKBaTHbIE dopme
Ha MPaKTHKe, O0BSICHATH CIIOCOOBI KommyHukaTHBHBIC:
pe3y/bTAThI IPOBOJMMBIX | B3aUMOACHCTBH  YUYMTHIBAIOT Pa3HbIE
OIIBITOB, XapaKTEPU30BaTh | 4 C MHEHUSI ¥ CTPEMSTCS K
YCIIOBHS IPOTEKAHUS OJIHOKJIACCHHKA  KOOPJUHALUK
peakimii. MH BO BpeMs Pa3IMYHBIX MO3ULHH B
NPOBENICHUS COTPYAHHYECTBE
MIPaKTUIECKON
paboThL.
22.| Hoaroroska k TTA 3akperuieHue 3HaHUH 1 VMmenune K.YY/.
pacueTHBIX HaBBIKOB y4- OPHEHTHUPOBAThCsS Y MEHHE
csl. Ha IOHUMaHHe CaMOCTOSITEIIBHO
YMeHHe peraTh THIIOBBIE | NPUYMH ycliexa B OPraHU30BBIBATh
MIPUMEPBI KOHTPOJIbHO- y4eOHOU y4ebHoe
U3MEPHUTEIIBHBIX JCATCIIbHOCTHU B3aMMOJCUCTBHUC B
MaTepHanoB rpyme
ILYYA.
Ymenue:

* OCYILECTBIIATEH aHAN3
00BEKTOB C
BBIJIEJIEHUEM
CYIIECTBEHHBIX U
HECYIIEeCTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIIATH CHHTE3
KaK COCTaBJICHHE
LIEJIOTO U3 YacTei.
P.YVI.

YMeHus:
1.0cymiecTBasATH
HWTOTOBBIN H
MOILIArOBbIM KOHTPOJIb
0 Pe3yJIbTaTy;

2. AnexBaTHO
BOCIIPUHHUMATh OLEHKY




YUUTEIS;
3. Paznuuars criocob u
pe3yabTaT IeUCTBUS

Tema 4. Ceoiicmea kucnopooa u ceput (7 u)

23. KPICJ'IOpO,I[Z MOJTyYeHHE U 3HaTh 3aKOHOMEPHOCTH ®opMHUpOBATH PerynsituBHbIe: § 17 Peaktuser n
XAMAYECKHE CBONCTBA. W3MEHEHHs CBOICTB LIETOCTHOE [UIAHUPYIOT CBOU XHUMHUYECKOE
Jlemoncmpauonnyiii onvim Mo 9. 9JIEMEHTOB B A-TpyMNmax, | MHPOBO33pDEHHUE,  IEHCTBHS B cBASHC obopyoBaHue
«[lonyuenue u cobupanue xuciopooa 8 OTPCACIICHUE HOHATHA COOTBETCTBYIOII  TIOCTAaBJICHHOU 3a/1a4CH U
nabopamopuu aIIOTPONHH. YMETh ee YCIIOBHSMH €€ PEIeHHUS.
12 2ANOTHEHUE UM 2030MEMPAY JIaBaTh XapaKTCPUCTUKY COBPEMEHHOMY  [lo3HaBaTeJbHbIE:
./Iaﬁopamopubtﬁ onvim No9. 3JIEMEHTOB U ITPOCTHIX YPOBHIO CTaBiT U q)OpMyJ'H/IpyIOT
«[openue cepvi na 6030yxe u 6 BEIIECTB HOATPYIIIHI pasBuTHs LIeNH ¥ TIPOOIeMbI ypoKa
Kucnopooe» KHCJIOpOaa 110 UX HayKwu. KoMMyHUKaTHBHBIE:
Jabopamopnwiii onvim Nel(. TOJIOAKCHIIO B A/ICKBATHO MCHONB3YIOT
«lopenue snceneza, meou, maznus na nepHozuIeckoi Tabnume peueBbIe CpeACTBa A
6030yxe u ¢ Kuciopooe» ¥ CTPOCHHIO aTOMOB. dpPexTuBHOrO
VYMeTb 0OBACHATD, peleHus
MOYEeMy YHCIIO IPOCTHIX KOMMYHHUKATHUBHBIX
BCILICCTB B HECKOJIBKO 3a71a4
pa3 MPEeBBIIAET YUCIIO
XMMHUUYECKHX DJIEMEHTOB.
24.| Cepa. XuMHUYECKHE CBOICTBA 3HaTh (PU3UUCCKUC U dopmupoBanue  PeryiasiTuBHbIe: PeakTuBel,
CEpEL. XMMHUUYECKHE CBOMCTBA LENOCTHOTO Paznnaator 01:10006 u KOJUTSKIIUH U
Jlemoncmpanuonnsiii onsim cepbl. YMeTh COCTABIIATE | MHPOBO33PEHHA,  PE3YILTAT AcHCTBUA XMMHYECKOE
Nol0. Annomponnie moduurayu YpaBHEHUSI PEaAKIHiA, cootBercTBytoil  Ilo3HaBaTelbHbIE: obopyoBaHue
TTOITBEPIKTATOIITHX ero Bnazgetot o6mum

cepoi. O3nakomienue ¢ oopasyamu

cepvl U €€ NpuUpoOHbIX COeOUHEHUIL. OKHCIHTEIBHAIC 1 COBPEMEHHOMY  TTPHEMOM PCLICHIA
BOCCTaHOBHUTECJILHEIC YPOBHIO 3a1a4
CBOMCTBa CepHl, pa3BUTHA KoMMyHUKAaTHBHBIE: §18
CpaBHHMBATh CBOWCTBA HayKH. JoroBapuBaroTcsi 0
MPOCTBIX BEUIECTB CEPBI COBMECTHOM
U KUCIOPOJIa, Pa3bSICHITH JIeSTEIbHOCTH, IPUXO/ISI
9TH CBOWCTBa B CBETE K 00IIIeMY PEIICHHUIO.
npejcTaBieHuit 00
OKHCITUTEIHHO-
BOCCTaHOBUTEJBHBIX
nporeccax.

25.| CoenuHeHHsI CEPHI: 3Hatk cnocob nonydenus | DPopMUPOBaTE  PeryJsiTMBHBIE: §19 Anmapar s

CCpOBOI[OpOI[, C€p08000p00Ha}Z cepoBoaoOpoaa B OTBCTCTBCHHOC VYYUTBIBAIOT MIpaBUJIO B MpOBEACHUSA XU~
C 11ab0paTopHuu U ero OTHOIIIEHHE K [UIAHUPOBAHUH U MHYECKUXPEaK-
Kucaomd. yﬂb(l)ld[[b}. CBOMCTBa. YMETb YYEHHUIO, KOHTpOJIE criocoba it (ATIXP),
Hemoncmpayuonnslii onsim 3aIUCHIBATh YPaBHEHUS TOTOBHOCTB U pelenus TpH-
Nel1O6pasybr npupoousix cyrbguoos peaxui, CIIOCOBHOCTD K [ P — Gop st
u cyrogamos. XapaKTePU3yIOLIUX CaMOpa3BUTHIO  MCIOB3YIOT OUCK noJtyde-
Jabopamopnuviii oneim Nell. CBOJICTBa CEPOBOAOPOAA, | H HEOOXOUMOi HHSI Ta30B WK
ThKauecmsennvie peakyuu na B MOHHOM BHIF, camMo00pa3oBaH  MH(pOPMALMHU SIS annapar Kunna
MPOBO/INTH KAYECTBEHHYIO | HIO. BBINOJHEHHS Y4E€OHBIX PeakTuBsl,




CYIbPUO-UOHBL 8 pacmeope.

TP J/lemoncmpayuonnwiii onsim
Nel2: «llonyuenue cepoeooopooa
U u3yuenue e2o ceolucmaey.
Jlabopamopmnwtii onvim Nel2:
«Cunme3 ceposooopooa.
Kauecmeennvie peakyuu na
€epoeooopoo u cyrbhuosty

peaKLuio Ha Cynbhu-
HOHBI.

3aJaHuH C
HCIIOJIE30BAHUEM

y4eOHOU TUTepaTyphl
KoMMyHHKATHBHBIE:

KonTponupyrot

JIeHCTBUE MapTHEPA.

KOJUICKIH U
XUMHUYECKOE
obopymoBaHue

26.| CoenvHEHHUsI Cepbl: OKCUI CEpbl 3HaTh cBOHCTBA @®opmupoBaTh PeryastuBnbie: § 20 Anmapar s
(|V), CEPHMCTas KUCJIOTA U €€ CepHI/ICTOl\“’O rasa, OTBETCTBEHHOE YYUTBIBAIOT TpaBHIIO B MPOBCACHUS XU~
CEpPHUCTOMN HUCIIOTEHL OTHOLIEHHE K TUIAHUPOBAHUH U MHYECKHXPeaK-
COJIN. o
VMETb COCTaBIIATH YUEHHIO, KOHTpOJIE CTIocoba it (AITXP)
Jlabopamopnuui onvrm Nel3 Th YpaBHEHHUsI PeaKIHid, TOTOBHOCTH H petieHust
Kauecmesennvie peakyuu na XapaKTEPU3YIOINX CIIOCOOHOCTB K IMo3HaBaTejibHBIE:
Cynbgum- uomvl 6 pacmeope. CBOMCTBA JTUX BEWIECTB, | CAMOPA3BHTHIO Hcnone3yroT nouck
Hemoncmpayuonnsuii onvim OOBSICHATH IPUUHUHY u HE00XO0TUMOM
Ne 13. «H3yuenue ceoticme BBIAJCHUST KMCIOTHBIX caMo00pa3oBaH  MHpOPMALUH IS
CepHUCMO20 2a3a U CEPHUCMOI JOXIeH, TPOBOJUTH U0, OCHOBBI BBITIOJTHEHUS YIEOHBIX
KUCTLOMbLY Ka4yeCTBEHHYIO PEaKLMIO | DKOJIOTHYECKOH  3amaHuii ¢
Ha CYJIb(UT-HOHBL KYJIBTYPBI, UCIIONTB30BaHHEM
COOTBETCTBYIOILl  y4eOHOU JIUTEPATYPHI
el KomMmyHukaTuBHbIe:
coBpeMeHHOMY  KoHTpomHpyroT
YPOBHIO JelCTBYE apTHEpa.
9KOJIOTHYECKOTO
MBIIUICHUSL.
27.| CoenuHEHHUsI CEPhI: OKCHUJI CEPBI 3Hagb CBOMCTBA DopMHUpOBaTH PeryasTuBHble: §21 PeakTuBbl
a30aBJIEHHOM CEpHOM OTBETCTBEHHOE Paszimyaror crocod u XUMHYECKOE
(VI), cepras KI:ICHOTa 1 ee Co. EI/ICHOTLI. YMepr OTHOIIIEHHE K pe3yibTar AeicTBUs obopynosatine
/ladopamopnuiii onvim Nel4 3aTMCHIBATL YPABHEHUS YUEHHIO, To3naBaTenbHbIE:
TBKauecmesennvie peaxyuu peaxiyi, FOTOBHOCTD 1 BlazeroT o6mum
Hacybam-uonslL 6 pacmeope. XapaKTEePU3YIOIINX CHOCOOHOCTB K NPHEMOM PELIEHUS
P cBoiicTBa pa3baBIeHHOM CaMOpPa3BUTHIO  3ajay
CEpHOH KHCIIOTHI, U u KoMMyHHKATHBHbIE:
Pa3BICHITh UX B CBETE camMo00pa3oBaH  J[oroBapHBaloTCs O
NpeNCTaBICHUH 00 HI0. COBMECTHOI
ANIEKTPOIUTHIECKOH JeATEeIbHOCTH,
JIIACCOLIUALIAA U MPUXOMST K 00IIeMy
OKHCIIUTEIIHHO-
BOCCTaHOBHTEILHBIX
npotieccax, MPOBOIUTh
Ka4eCTBEHHYIO PEaKIHIO
Ha Cynb(aT-HOHBI
28.| CpoiicTBa cepHOI 3HAaTh CBOHCTBA JImgHOCTHEIE. PeryasTuBHbIe: §21 PeaktuBsl
kuciots/labopamopnstii onvim KOHLIEHTPUPOBAaHHOM dopmupoBaTh HJ'I“aHI/Ip}IIOT CBOH XUMHUECKOe
CEpHOW KHCIIOTHI U OTBETCTBEHHOE JICUCTBHUS B o0opyoBaHHe

Nel5H3yuenue ceoticmeé cephoii

cnocob e€ paz0aBieHUs.

OTHOIICHHUE K

COOTBCTCTBHHU C




Kucaiomol VYMeTh 0TIn4aTh YYEHHUIO, IOCTaBJICHHOM 3ama4ueit
KOHIIEHTPHUPOBAHHYIO TOTOBHOCTD U 1 YCIIOBUSIMU €€
CEpHYIO KHCIIOTY OT CITIOCOOHOCTB K peanuzanuu
pa30aBiIeHHOM, CaMOpPa3BUTHIO IMo3HaBaTeIbHBIE:
YyCTaHaBJIHNBATh u BnaneroT obmum
3aBHCUMOCTH MEXIY caMo00pa3oBaH  IPHUEMOM pEIICHUSI
CBOWCTBaMU CEPHOU HI0. 3aja4
KHCJIOTBHI U €€ KoMmyHukaTuBHbBIE:
MIPUMEHEHUEM KonTponupyrot
JIEHCTBUS MapTHEpA
29.| Ilogroroska k T'TA YMers pemars ®opmupoBats  PeryasiTuBHbIE:
pacuéTHbIC 3aJa9H 110 OTBETCTBEHHOE OCymIeCTBISIOT
YpaBHEHISIM XHMUYECKUX | OTHOIICHUE K MOIIIArOBEIA KOHTPOJIb
peaximii ¢ YUCHHIO, TI0 Pe3yJIbTaTy
HCIIOJIb30BaHUEM TOTOBHOCTD U IMo3HaBaTejibHBIE:
BEIIECTB, COACPIKAIINX CITIOCOOHOCTH K BnaneroT o6mum
OTIPENICIEHHYIO TOIIO CaMOPAa3BUTHIO TIPUEMOM PEIICHHUS
IIPUMECEH. U 3aza4
camooOpa3zoBaH  KoMMyHHMKATHBHBIE:
HI0. KonTponupyrot
JIEWCTBUS MapTHEpA.
Tema 5. Ceoticmea azoma (5 u)
30.| A3oT: (bngnquKHe u YMeTh XapakTepu3oBaTh ®dopmMupoBath PerynsiTuBHbIE: § 23
XUMHUYECKHE CBOICTRA. XUMHUYECKHUE DJIEMCHTBI LIEJIOCTHOE [TnanupytoT cBOU
Ha OCHOBaHHMH MX MHpPOBO33pPCHHE, ICHUCTBUS B CBSI3H C
MOJIOKEHHUS B COOTBETCTBYIOII  TIOCTABIICHHOM 3aa4eii u
MEPUOJUYECKON CUCTEME | ee YCIIOBHSMU €€ PEIICHUS.
U CTPOEHMSI UX aTOMOB. COBPEMEHHOMY IMo3naBarTebHBIE:
3HaTh CBOMCTBA a30Ta. YPOBHIO Crasst 1 HOopMyJIHUpPYIOT
YMeTh OOBSACHATH pa3BUTHA LENTH U IPOOJIEMBI YpOKa
MIPUYUHY XUMUYECKOH HayKH, U KoMMyHuUKAaTHBHBIE:
WHEPTHOCTH a30Ta, KOMMYHUKAaTUBH  AJIEKBaTHO UCTIOJB3YIOT
COCTaBJIATh YPaBHEHUS VIO pedeBbie CpeCTBa s
XUMHUYECKUX PEaKLUH, KOMIIETEHTHOCT  3((eKTUBHOTrO penieHns
XapaKTEePU3YIOIINX b B OOIIICHUH U KOMMYHHUKATUBHBIX
XUMHYECKHE CBOMCTBA COTPYIHHYECTBE 33734y
a30Ta, U pa3bsACHATh HX co
C TOYKH 3pEHUs CBEPCTHUKAMH.
IpeCcTaBICHAN 00
OKHCIIUTEJILHO-
BOCCTAHOBHTEIIBHBIX
mporeccax.
31.| AMMHaKx. 3HaTh MEXaHH3M dopmMHUpOBATH PeryasiruBubie: §24 Jlatank
Jlemoncmpayuonnsiii onvim Nel4 o0pa3zoBaHus HOHA LIEJIOCTHOE HJ‘I“aHI/Ip}IIOT CBOU 3JIEKTPO-
aMMOHHUS, XHMHYECKHE MHPOBO33pEHUE,  HEUCTBHA B CBA3U C MIPOBOTHOCTH

Th Ionyuenue ammuaxa u ez2o




pacmesopenue 8 gooe. CBOMCTBA aMMHMaKa. COOTBETCTBYIOIl  IOCTABJICHHOM 3amaueil u
./Ia6opam0pﬂb1ﬁ onetm No 16 | YMmeTbh cOCTaBIATh ee YCIIOBUSIMU €€ PELICHU.
«OcHogHbBIE CEOIICMEA AMMUAKA)) YPaBHCHUA peaKHHﬁ, COBPEMECHHOMY Ilo3naBaTeabHbIE:
XapaKTePU3YIOIIHX YPOBHIO CraBst u GOpMYyITUPYIOT
XUMHUYECKHE CBOICTBA pa3BuTHA L[eJIN U IPOOJIEeMbI ypoKa
aMMUaKa, 1 pa3bsCHATh HayKH. KoMMyHuUKaTHBHBIE:
UX C TOYKH 3pCHUSA KonTponupyrot
npeacTaBiIeHuit 00 JIEHCTBUS NapTHEPA
3MEKTPOIUTUIECKOM
JUCCOLMAIUY U
OKHUCITUTENIBHO-
BOCCTAHOBUTEJIbHBIX
rpoueccax.
32.| Ilpakmuueckas paboma Ne 6. Ymets moyTy4aTh DopMupoBaTH PeryasiruBnbie: §25 PeakTnBeI N
Honyuenue ammuaxa, aMMHMaK peakuuei KOMMYHHUKATUBH Hﬂ.,aHprIOT CBOH XUMHUECKOE
. HMOHHOr0 00OMeHa U yIO TEHCTBUS B CBS3H C obopynoBaHue
usyuenue ezo ceoucms. Th JOKa3bIBATh OIIBITHBIM KOMIIETEHTHOCT MOCTaBJICHHOM 3a7aueil U
TP myTéM, 4TO COOpaHHBIN b B OOIIeHNH VCIIOBHAMH €€ PEIICHHS.
ra3 — aMMHaK, u Ilo3naBartenbHbIe:
aQHAJIN3UPOBATh coTpyaHuYeCcTBE  CTaBAT U HOPMYITHPYIOT
pe3yNbTaThl ONBITOB U co LENTN U IPOOJIEMBI YpOKa
JeJ1aTh 0000MmaroIe CBEPCTHUKAMHU KoMMyHMKATHBHbBIE:
BBIBOJIBI. B Ipolecce AeKBaTHO HCHOJB3YIOT
y4eOHO- pedeBble CpeacTBa AT
HCCIIeIOBATEIBC 3 PEKTUBHOTO PEIICHHS
KOH KOMMYHHUKAaTHBHBIX
JIESTENBHOCTH. 3amay
33.| Conu aMMOHUS. 3HaTh KaYeCTBEHHYIO ®opMupoBaTh PerynsiruBnbie: § 26 PeakTuBbl U
JIaﬂopamopnbtﬁ onvim Nel7 T pCaKiuIo Ha NOH KOMMYHUKATUBH Hnaany}QT CBOH XUMHUYCCKOC
Bzaumoodeticmeue coneil ammonust co aMMOHM. YMeTh yIo IHCTBHAS B CBA3H obopynosare
wenouam COCTABILATb YPaBHEHH KOMIIETEHTHOCT  [jocTaBJIEHHOMN 3a1aueil
TP XHUMHUYCCKUX PEAKIINH, b B OOIICHUH U YCIIOBHSIMU €€
XapaKTEePU3YIOIINX U peIIeHHS.
XUMHUUYECKHE CBOICTBA coTpynHHUYeCTBE Ilo3HABaTEJbLHbIE:
coJIe aMMOHHS, U co CraBdT u
Pa3bICHATH HX B CBETE CBEpPCTHUKaMH (GOPMyYIUPYIOT LENH 1
IIpeJCcTaBIeHUN 00 B IIpoLecce pobeMsl ypoka
3JIEKTPOJIMTUYECKOM yueOHo- KomMmyHukaTHBHBIC:
JVICCOIIMAITIH. uccienoBaTensc  KoHTpOIMPyOT
KoM JIEUCTBUS TapTHEPA
JESITeAbHOCTH.
34.| AzoTHas KHCIOTA. 3HaTh CTpPOCHHE ®opMuUpoBaTh PeryasiTuBHbIE: § 27 Tepmopesucrop
Jlemoncmpayuonnsie onvimol MOJIEKYJIBI A30THOM EJIOCTHOE YYHUTBIBAOT IIPABUIIO B HBIH JIATYHK
NoNel5-17: «IToayuenue oxcuda KHUCJIOTBI. YMETh MHUPOBO33PEHHUE,  IIJIAHUPOBAHUU U TeMIICPaTYyphl,
OOBSICHATE, YEMY PaBHBI COOTBETCTBYIOILl  KOHTPOJIE crocoba nar4nk pH,
azoma (1V) u uszyuenue ezo
BaJICHTHOCThL aToMa a3oTa | €€ pemenus AaTIUK

ceoiicme»; «Oxkucienue oxkcuoa




azoma (11) 00 oxcuoa azoma
(IV)»; «Bzaumooeiicmeue oxcuda
azoma (1V) c 6000ii u
KUCI0POOOM, NOJIyHeHUEe A30MHOU
KUCTIOMBbL)

n €ro CT€riCcHb OKHUCJICHUA

B MOJIEKYJIE a30THOM
KHCJIOTBI. YMETh
COCTaBIISITh YPaBHEHUS
XUMHUUYECKUX PEAKLIUM,
JIEKAIIMX B OCHOBE
MIPOU3BOJICTBA A30THON
KHUCIIOTHI, ¥ Pa3bSICHATh
3aKOHOMEPHOCTH UX
MIPOTEKAHMUS.

COBPEMEHHOMY
YPOBHIO
pa3BUTHS
HAYKH.

pasyMyaroT crocod u
pe3yabTaT AeHCTBUS
Ilo3naBaTenbHbIE:
HCTIONB3YIOT TIOMCK
HEOOXOTUMOMN
HHPOPMALIUH IS
BBIMOJTHCHHS YICOHBIX
3aJaHui C
HCIOJIb30BaHUEM
y4eOHOU TUTepaTyphl,
KoMMmyHuKaTuBHbBIE:
KOHTPOJHUPYIOT
JIEHCTBUE TIApTHEPA
JIOTOBAPHUBAIOTCS O
COBMECTHOU
NIESTeTTHHOCTH,
MIPUXOMST K 00IIeMy
PEIICHIIO

3JIEKTPONPOBOJ
HOCTH, armapar
JUTSI TIPOBEICHHST
XAMHYECKUX
peakuui
(ATIXP),
MarHHATHas
MeIIaJKa
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