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IosicHUTeALHAA 3aNMNUCKA

Pabouas mporpamma mo xumuu it 8-9 KiaccoB pa3zpaboTaHa Ha OCHOBE (pelepalbHOTO TOCYIAPCTBEHHOTO
obpa3zoBatenbHoro ctanaapra OO0, obpazoBarensHOU nporpammbl OO ¥ TPUMEPHON MPOTPaMMBbI 10 XUMHH, a TaK
K€ Ha OCHOBE aBTOpcKoi yueOHoi mporpammel O.C. ["abpuernsHa.

Ha 6a3e nentpa «Touka pocta» oOecrieuynBaeTcsl peanu3alus 00pa3oBaTeIbHBIX MPOTPaMM €CTECTBEHHO-
HAYYHOU ¥ TEXHOJIOTMYECKON HAMPaBICHHOCTEH, pa3paO0TaHHBIX B COOTBETCTBHH C TPEOOBAHUSIMU 3aKOHOIATEIIHCTBA
B ctepe oOpazoBanust U ¢ yuérom pekomeHmanuii denepanpbHOro omeparopa y4eOHOTO MpeaMeTa «XHUMUS»
OOpasoBarenpHasl MPorpaMMa IMO3BOJISET MHTETPUPOBATh Pealu3yeMble MOIXOJbl, CTPYKTYPY U COACpKaHHUE MPHU
OpraHu3aIuy 00y4eHus XuMuK B 8—9 Kitaccax, BRICTpPOEHHOM Ha 6a3e J1F000ro U3 TOCTYIMHBIX Y4eOHO-METOANIECKUX
komiuiekcoB (YMK) . Ucnionbs3zoBanue o0opynoBanus «Touka poctay npu peanuzanuu nannoi OIl mo3BosisieT co3aaTth
YCIIOBUS:

. JUISL pacIIMPEHMSI COAECPKAHUS IKOIBHOIO XUMUUYECKOTO 00pa30BaHMUs;

. JUTSI TIOBBIILIEHUS TIO3HABATENIbHOM aKTUBHOCTU O0YYaIOUINXCs B €CTECTBEHHO-HAYYHOU 0071aCTH;

. JUTSL pa3BUTHSI JIMYHOCTH peOEHKa B mporecce 00y4eHUsI XMMHH, €ro CrocoOHOCTeH, GopMHUpOBaHUS U
yIIOBJIETBOPEHHUSI COI[UATBHO 3HAYMMbBIX HHTEPECOB U OTPEOHOCTEHH;

. Ui paboThl ¢ OJApEHHBIMH IIKOJIBHUKAMH, OPTaHM3allMd WX PAa3BUTHS B PA3JIMYHBIX OO0JACTIX

O6paBOBaTCHLHOﬁ, TBOp‘IeCKOﬁ ACATCIIbHOCTH .

OO01mas xapakTepucTUKAa Y4e0HOIr0 npeamMera « XuMus»

XUMHS Kak 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAyK pacIpoCTpaHWia CBOE BIMSHUE Ha Bce 00IacTH
YeJIOBEYECKOr0 CYLIECTBOBAHMS, 3aJaja HOBOE BHMJEHHE MHpA, CTaja HEOThEMJIEMBIM KOMIIOHEHTOM MHPOBOM
KYJIbTYpbl, HEOOXOAMMBIM YCIOBHEM JKU3HU OOIIECTBA: 3HAHME XHUMHUHU CIYXHUT OCHOBOH a1 (opMHUpOBaHUS
MHUPOBO33PEHHUsI YEJIOBEKA, €ro INPEACTABICHUNH O MaTEepUAJbHOM €IUHCTBE MHpA; BAXHYIO pPOJb WIParoT
(dopMHpyeMble XUMHEH MPEICTaBICHUS O B3aUMOIIPEBPAILEHUSAX SHEPIMU U 00 SBOJIIOLUHU BEIIECTB B NPHUPOJE;
COBpPEMEHHAsl XMMUs HaIlpaBlieHa Ha peIleHHe II00aJbHBIX MPOOJEM YCTOHUMBOTO pa3BUTHs YEIOBEUECTBA —
CBIPbEBOI, PHEPIeTUUECKOM, MUILEBOH M HKOJOTMYECKO Oe30macHOCTH, MpolieM 3apaBooxpaHeHus. B ycioBusix
BO3PACTAIOIIET0 3HAYCHUSI XUMHUH B KHU3HH O0OIIECTBA CYIIECTBEHHO IMMOBBICHIACH POJIb XUMUYECKOT0 oOpa3oBanus. B
IUIaHE COLMANIM3allii OHO SIBJIETCS OJHUM M3 YCIOBHH (POPMHUPOBAHUS MHTEIJIEKTA JIMYHOCTU M FAPMOHUYHOTO €€
pazButusa. COBPEMEHHOMY YEJIOBEKY XMMHUYECKHE 3HAHHUSA HEOOXOAUMBI Il NPUOOPETEHMsI OOLIEKYJIbTYpPHOTO
YPOBHS, MO3BOJIAIOLIETO YBEPEHHO TPYAUTHCA B COLIMYME M OTBETCTBEHHO Y4aCTBOBATb B MHOTOOOpPA3HOM XHU3HU
0011eCTBa, 15l OCO3HAHUS BXKHOCTH Pa3yMHOI'0 OTHOILIEHHS K CBOEMY 3/10POBBIO U 3/I0POBBIO APYTUX, K OKPYKaIOILEH
IIPUPOJHOM cpejie, Ul IPaMOTHOIO IIOBEACHUS IIPU UCIIOIb30BAHNY Pa3IMUHBIX MAaTEPUAJIOB U XUMHUUECKUX BEIIECTB
B IIOBCEIHEBHOM KM3HN XUMHUUECKOe 00pa30BaHNEe B OCHOBHOM IIKOJIE SBISETCS 0a30BbIM MO OTHOIICHHIO K CUCTEME
o011ero XuMu4eckoro oopazoBanus. I1oaTomy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO peallu3yeT NpUCyIe o0uemy
XAMHAYECKOMY OOpa30BaHHUIO KIIOYEBBIE IEHHOCTH, KOTOPBIE OTPAXXalOT TOCYNapCTBEHHBIC, OOLICCTBEHHBIC WU
WH/IMBU/yallbHbIE TOTPEOHOCTU. DTUM OIpENEISIeTCs CYLIHOCTh 00I1eH cTpaTeruu o0y4eHHs, BOCIIMTAaHUS U Pa3BUTUSA
o0yJaromuxcs cpeAcTBaMu yuyeOHOro nmpeamera « Xumus». M3yuenne npeamera: 1) crocodcTByeT HopMUPOBAHHIO
€CTECTBEHHOHAYYHOM KapTHHBI MUPA, TOCTHXKEHUIO 0011el U PyHKIIMOHATBHON I'PaMOTHOCTH, Aa€T BO3MOKHOCTH 15
CaMOPAa3BUTHS JINYHOCTHU. 2) BHOCUT BKJIAJ B (HOPMUPOBAHKE MBIIIICHHS U TBOPUYECKUX CHOCOOHOCTEH MOIPOCTKOB,
HaBBIKOB HX CAMOCTOSTEJIIbHOW YUeOHOH MesTeIbHOCTH, SKCHEPUMEHTAJIbHBIX M MCCIIEOBATENbCKUX YMEHHH,
HE0OXO0JIMMBIX KaK B IOBCEIHEBHOW KU3HU, TaK U B IPO(PEeCCUOHAIBHON 1€ATEIbHOCTH; 3) 3HAKOMUT CO CHELUPUKOI
Hay4yHOTO0 MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOIO B3IJISAAa HAa €QUHCTBO NPHUPOABI U YEJIOBEKA, SBISAETCS
OTBETCTBEHHBIM 3TanoM B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH MOJPOCTKOB; 4) CHOcOOCTBYET
(OpMHPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K €CTECTBEHHO-HAYUHBIM 3HaHUSAM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM
BKJIa/l B 9KOJIOTHYECKOE 00pPa30BaHUE MTOPOCTKOB

Ha3BanHble HanpaBiieHUs1 B 00y4eHUH XUMUH 00€CTIeunBaroTCs cienn(uKoil cogepx anus npeaMera, KOTOpbIi
SIBJIIETCA M€JarOTMUECKU aJallTUPOBAHHBIM OTpa’kKeHUEM 0a30BOM HAYKH XMMHUH Ha OTIPEIEIEHHOM dTare €€ pa3BUTHSL.
Kypc XumMuM OCHOBHOH HIKOJBI OPUEHTHPOBAH HA OCBOCHHME OOYYAIOIIMMMCS OCHOB HEOPTaHWYECKOH XMMHUU U
HEKOTOPBIX MOHATUN U CBEJEHUI 00 OTIENbHBIX 00bEeKTaX opraHnueckoi xumMun. CTpyKTypa coJepKaHus peaMeTa
chopMHpOBaHa HA OCHOBE CHCTEMHOI'0 MOX0/1a K ero u3ydeHuto. CosepikaHue CKJIAbIBAETCS U3 CUCTEMBbI TOHATUI
0 XMMHUYECKOM 3JIEMEHTE U BEUIECTBE U CHUCTEMbI MOHATUN O XUMUYECKOHN peakuuu. O6e 3T CUCTEMBI CTPYKTYpPHO
OpraHM30BaHbl IO NPHUHIMILY MOCJIEI0BATENBHOIO PAa3BUTUS 3HAHUM Ha OCHOBE TEOPETUYECKUX IPENCTABICHUM
Pa3HOTO YpPOBHS: aTOMHO-MOJIEKYJISPHOIO y4YEHHsS KaK OCHOBBI BCEro €CTECTBO3HAHHUS, YPOBHS NEPUOAMYECKOIO
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3akoHa [[. M. MeHnneneeBa kKak OCHOBHOI'O 3aKOHA XMMHMH, YYEHHs O CTPOCHHHM aTOMa M XMMHYECKON CBS3H,
NPEICTaBICHUH 00 3JIEeKTPOJUTUYECKOM JUCCOIMALlMM BELIECTB B pacTBOpax. TeopeTndyeckue 3HaHMA
paccMaTpUBalOTCSl HA OCHOBE AMITMPHYECKH MOJYYSHHBIX U OCMBICICHHBIX (PaKTOB, Pa3BHBAIOTCS TOCJIEAOBATEIHEHO
OT OJHOIO YPOBHS K JAPYrOoMY, BBINOJHAS (YHKIMH OOBSICHEHUS M IPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS U
BO3MOXKHOCTEH MPaKTUYECKOrO0 MPUMEHEHUS U MOJIY4YEHHs] M3y4yaeMbIX BelllecTB Takas opraHusaiusi CoaepKaHHs
Kypca CrocoOCTBYET MPEICTABICHUI0 XMMUYECKON COCTABIISIONIEH HayYHOM KapTHHBI MHUpa B JIOTHKE €€ CUCTEMHOMN
npupoabl. TeM caMbIM 00ecTieunBaeTCsl BO3MOYKHOCTD /1J1s1 (GOPMUPOBAHUS y O0yUaIOIUXCsl LIEHHOCTHOT'O OTHOILIEHUS
K Hay4YHOMY 3HAaHHIO M METOJaM IO3HaHMWS B Hayke. BakHO Takyke 3aMETUTh, YTO OCBOCHHE COJEp:KaHHs Kypca
MIPOMCXOUT C MPUBJIEUEHNEM 3HAHUM U3 paHee N3Y4YEeHHBIX KypcoB: «Okpykarouuii Mupy, «buonorus. 5—7 knaccb»
n «Dusuka. 7 Kmacey.

JlanHas oOpa3oBaTeibHas MPOrpaMMa 00eCTIeYnBaET YCBOEHUE YUAIIUMHCS BAXKHEUIITUX XUMUYECKUX 3aKOHOB,
TEOPHii U MOHATUH; (OPMUPYET NPECTABICHHUE O POJIM XUMHUH B OKPYXKAIOIIEM MHUpE U )KU3HU YesnoBeka . [Ipu atom
OCHOBHO€ BHHMAHME YAENSETCS CYLUIHOCTH XMMHMUYECKHX pEeaKIMil U MeToJaM HX ocyllecTBieHus . OgHuM u3
OCHOBHBIX NPUHIUIIOB IOCTPOEHUS MPOTPaMMBbl SBJISETCS MPUHLMI JOCTYIHOCTU . DKCIEPUMEHTAJIbHbIE JaHHbIE,
MOJIyYEHHBIE YUAIIUMUCS MTPU BBIMOJIHEHUH KOJMUYECTBEHHBIX OIBITOB, TO3BOJISIOT YUYAIIUMCSl CAMOCTOSITEIBHO J€J1aTh
BBIBOJIbI, BBIABJIATH 3aKOHOMepHOCTH . Iloaxonpl, 3aj0KEHHBIE B COAEpKaHME IPOrpaMMbl Kypca, CO3AAar0T
HEOOXOJIMMBbIE YCIIOBHUS NIl CUCTEMHOTO YCBOEHUS YYalllUMHUCS OCHOB HayKH, JJis OoOecrieueHus] pa3BUBAIOIIETO U
BOCIIUTBIBAIOLIETO BO3JIEHCTBHS 00yYeHHsI Ha IMYHOCTh yuarierocs . @opMupyemble 3HaHUS JOKHBI CTaTh OCHOBOM
CUCTEMBI YO€XK/I€HNH MIKOJbHUKA, [IEHTPAJIBHBIM SIIPOM €0 HayYHOTO MUPOBO33PEHHUS .

eaun 1 0cO0EHHOCTH U3yUYeHHsI Y4eOHOT 0 MpeaMeTa

K HanpaBieHuIo NEpBOCTENEHHON 3HAUYMMOCTH INPU peaju3alid 00pa3oBaTelbHbIX (YHKIUI IpeaMera
«XUMUS» TPAIUIMOHHO OTHOCSAT (POPMHPOBAHME 3HAHMA OCHOB XMMHYECKOH HAayKH KakK OOJIACTH COBPEMEHHOIO
C€CTCCTBO3HAaHUAI, HpaKTH‘ICCKOﬁ JACATCIIBbHOCTH YCJIOBCKAa U KaK OAHOI'O U3 KOMIIOHCHTOB MHpOBOfI KYJbTYPBI. 321,[[21‘18,
MpeaMeTa COCTOUT B (DOPMHUPOBAHUN CUCTEMBI XUMUYECKHUX 3HAHUA — BaXHEUIIHMX ()AKTOB, MOHITHUH, 3aKOHOB H
TEOPETUICCKUX TOJIOKEHUH, OCTYIMHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO XapakTepa, S3bIka HAyKH, 3HAHHU O
HAyYHBIX METOJIaX M3YYCHHUs BEUICCTB M XUMHUYECKUX PEaKIUi, a Takke B (OPMHUPOBAHWH M PA3BUTHH YMEHUH W
CTIIOCO0OB JIESITEIHLHOCTH, CBSI3aHHBIX C TUIAHUPOBAHUEM, HAOIIOJCHUEM H IPOBEICHIEM XUMHUYECKOTO SKCIIEPUMEHTA,
COOJIIOJICHHEM TIpaBWJI 0e30macHOro OOpaleHHsi C BEIISCTBAMH B TOBCEJIHEBHOW >Ku3HU. Hapsmy ¢ atuMm 1menu
U3y4ECHUS NpPEeAMETa B IIPOrpaMMe YTOYHEHBI U CKOPPEKTUPOBAHBI C YYETOM HOBBIX IPUOPUTETOB B CHUCTEME
OCHOBHOTO 00111eT0 00pa3oBanusi. CeromHs B 00pa3oBaHUM 0C000 3HAYMMOUN NPU3HAETCS HANIPABICHHOCTD O0YUCHHSI
Ha pa3BUTHE M CAMOPA3BUTHE JMYHOCTH, (OPMHUpPOBaHME €€ MHTEIICKTa M o0mmel KyiabTypbl. OOyueHHe yMEHHIO
YUUTBCS U TIPOJIOJIKATH CBOE 00pa30BaHUE CAMOCTOSITEIIHHO CTAHOBHUTCS OJTHOW W3 BaXKHEHIINX (QYHKIMA yueOHBIX
MIPEIMETOB.

B cBsi3M ¢ 3THM NpHW M3YYEeHUU TIpEJMETa B OCHOBHOM INIKOJIC JTOMUHUPYIOIEE 3HAYCHUE TPUOOPETH TaKue
e, KaK:

* (opMHpOBaHUE HHTEUIEKTYalIbHO PA3BUTOM JMYHOCTH, TOTOBOW K CaMOOOpa30BaHMIO, COTPYAHUYECTBY,
CaMOCTOATCIIBHOMY IIPUHATHUIO peIHeHI/II\/’I, CcocoOHOI aIarfTUPOBATHCA K 6I)ICTpO MCHAIOIINUMCS YCIIOBUSAM JKU3HU,

* HampaBJICHHOCTb OOY4YEHHsS Ha CHUCTEMAaTHYECKOe MpPHUOOILICHHE YYalIuXcsi K CaMOCTOSTEIbHON
MO3HABATEIbHON JESATENIbHOCTH, HAay4YHbIM METOJaM II03HaHUS, (OPMUPYIOLIUM MOTHBALMIO U pa3BUTHE
CIIOCOOHOCTEH K XMMUHU;

* oOecrnieyeHHe YCIOBUM, CHOCOOCTBYIONIMX MPHOOPETEHUIO OOYJarONMMHUCS OTBITa Pa3HOOOpa3HOU
NEATENbHOCTH, IIO3HAHWS M CAaMOIIO3HAHMS, KIIOYEBHIX HABBIKOB (KIFOYEBBIX KOMIICTEHIMH), WMEIOLIHX
YHHBEpCAIbHOE 3HAYCHHUE JUIsl PA3IMYHBIX BUIOB JICATEIBHOCTH;

* (hopMupoBaHNE YMEHHUU OOBSICHATH U OLEHUBATH SBIICHUS OKPYKAIOIIETO MHpPAa HA OCHOBAaHWUU 3HAHHWHA U
OTIBITA, TIOJTYYEHHBIX MTPH U3YUYCHUH XHUMHUH;

* popmupoBaHUe y 00YHAOMIUXCS TYMAHUCTUYECKUX OTHOIICHUN, TOHUMAaHUS IICHHOCTH XUMHYECKHUX 3HAHUN
IUTSL BEIPAOOTKH 3KOJOTHUYECKH 1IeTIECO00Pa3HOTO TOBEACHUS B OBITY U TPYJIOBOH JEATEIHHOCTH B IEISAX COXPAaHCHHUS
CBOETO 310POBbs U OKPYXKAIOLIEH IIPUPOJHON CPEIbI;

* pa3BUTHE MOTHUBAIIMH K 00 YUEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHHIO HA OCHOBE YCBOCHUS
00I11eYeIOBEYECKUX LEHHOCTEeH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(HIIS M HANpPaBIEHHOCTH JATbHEHIIEro
oOydeHwus.

MecTo y4eOHOro npeamera « XuMus» B y4eOHOM IJIaHe



B cucteme obmiero obpa3oBanust «XuMUs» MpHU3HAHA 0053aTEIBHBIM YU€OHBIM IPEMETOM, KOTOPBIA BXOIHUT
B COCTaB MpeAMETHOI o0nacTn «EcTecTBeHHO-Hay4HBIE TPEMETHI». Y 4eOHBIM IJITAHOM Ha €€ n3yueHHe oTBezieHo 138
y4eOHBIX YaCcOB — I10 2 4 B HEJENI0 B 8 U 9 Ki1accaXx COOTBETCTBEHHO.

Copnep:xanne o0pa3oBaHus M0 rogaM 00y4eHus

(mpakTHUecKas 4acThb Yy4eOHOro CoJepXaHus MpeaMeTa yCWiIeHa MaTepHaJbHOTEeXHHUYECKOW 0a30i LeHTpa
«Touka pocTay, HCIOJIB3YEMOTO0 JJIsl peai3alui 00pa30BaTeIbHbIX IPOTPAMM B paMKaXx MPENoIaBaHus XUMUH)

8 KlIACC

Beeoenue

Uro uzyuaet xumus. [Ipocteie u cioxxuble BemiecTBa. CBOMCTBA BEHIECTB. XUMHYECKUN 3JIeMEHT. DOpMBbI
CYLIECTBOBAHMS XUMUYECKOTO 3JIEMEHTa. XMMHUUECKHE SIBICHUS, UX OTIMYME OT (PU3NUYECKUX sABICHUM. JlocTrxkeHus
XMMHH U UX [IPaBUIIBHOE UCII0JIb30BaHUE. VIcTOpHs BOSHUKHOBEHUS U Pa3BUTHS XUMUU. POJIb OT€YECTBEHHBIX YUEHBIX
B CTAaHOBJICHHH XMUMHYECKON Hayku. OCHOBHBIE 3aKOHBI XUMHUHU. O01Ie€ 3HAKOMCTBO CO CTPYKTYPOU MEPUOTUIECCKOM
TaOuIbl: nepuoasl U rpynmnel. Tabmuna J.M. MenneneeBa kak CIpaBOYHOE IMOCOOME JUIA MONYYEHHS CBEIEHHUH O
XUMHUYECKHX deMeHTax. O003HaueHue XUMHUECKHX 31eMeHTOB. [Iponcxoxnenne Ha3BaHU XUMUYECKUX JIEMEHTOB.
Tabnuua MenzeneeBa Kak cripaBOYHOE MOCOOWE /IS TOTYYEHUs] CBEICHUH O XUMHUECKUX dJIEMEHTaxX. XUMUYecKas
dbopmyna, unaekc, ko3P uMeHT: 3anucu 1 uyteHue Gopmyn. Macca atomoB U Mosekysl. OTHOCUTEIbHAS aTOMHAs
Mmacca. OTHocuTeNIbHAs MOJIEKY IsIpHast Macca. PacdeT MaccoBoil J0IM XUMHUUECKOTO dJIEMEHTa 110 (hopMyJie BEIIecTBa.

Amomul Xumuueckux r1eMenmos

JlokazarenbcTBa CIIOKHOCTH cTpoeHust aToMoB. OnbIThl Pesepdopaa. [lnanetapHas Moenb CTpOSHHST AaTOMOB.
XapakTepucTrUKa HyKJIOHOB. B3auMOCBs3b OHSTHIL: POTOH, HEUTPOH, MaccoBOE Yncia0. COBpEMEHHOE OIPEe/IeTICHUE
MOHATHSI «XUMHUYECKUN 3JIeMEHT». M3MeHeHus, IpOUCXOAsIIUE C YUCIOM IPOTOHOB, 3JEKTPOHOB U HEHTPOHOB B
COCTaBE€ aTOMOB XMMHUYECKHUX 3JIEMEHTOB. M30TOIbI, KaK pa3HOBUIHOCTh ATOMOB OJJTHOTO 3J€MEHTA. XapaKTepUCTUKA
91eKTpOHOB. CTpOeHUE 3IEKTPOHHBIX 000J0YEK aTOMOB AJIEMEHTOB. [IoHATHE O 3aBEpLUIEHHOM M HE3aBEPLICHHOM
ANEKTPOHHBIX (IHEPTETUUYECKUX ) YPOBHSX. PacnionoskeHue 2IeKTPOHOB Ha DHEPT€TUYECKUX YPOBHSX, aTOMBI METAIIJIOB
1 HeMeTauioB. MoHbl nonoxuTensHble U oTpunarenasHsle. [lonstue nona. Monel, 00pa3oBaHHbBIE aTOMaMH METAIIIOB
u HemeTasuioB. [loHsTHEe 00 MOHHOM CBA3M, CXeMbI 00pa30BaHUs HOHHBIX coeAMHeHUNA. CXeMbl 00pa30BaHUs MOJIEKYIL.
DJEeKTPOHHBIE M CTPYKTYpHBIE (Gopmyinbl. KoBaneHTHash MonspHas W HEMOJSpHAs XUMHUYECKHe CBs3H. CXeMbl
obpazoBanus Moisekyn coenuHenuit (HCI, H20, NHs u 1p.). DnexTpoHHble U CTpyKTypHble (hopMyibl. Cxembl
00pa30BaHuUs ABYXaTOMHBIX MOJIEKYJ BOJOPO/A, XJIOpPa, CEPhI, a30Ta U Ap. DIEKTPOHHBIE U CTPYKTYPHBIE (hOPMYIIBI.
KpatHocTh xumuueckoit cBs3u. [lonstre o metannudeckoii cBa3u. Equnas npupoga xumudeckoii cBa3u. [lonarue 00
aToM-noHax. [loHsTHe 00 000OMIECTBICHHBIX JIEKTPOHAX. BHINOIHEHNE YIPaXXHEHHUH, TOATOTOBKA K KOHTPOJILHOU
pabore.

IlIpocmoie éewgecmea

XapaKkTepUCTHUKa MOJ0KEHHSI 3JIEMEHTOB-METANIOB U HeMeTalIoB B [lepuoanueckoii cucreme. CTpoeHHne ux
aTomoB. dH3nveCcKre CBONMCTBA METAJIJIOB M HEMETAJIOB — ITPOCTHIX BEIIECTB. PacyeT OTHOCUTEIBEHON MOJIEKYIISIPHOM
Macchl (IMOBTOpeHue). AJUIOTpornust Ha mpuMmepe ojiosa, ¢ochopa, kuciaopoaa u yriaepoja. KoiauuecTBo BemecTsa u
€AUHUIIBI €r0 M3MEPEHHUs: MOJIb, MWJLIUMOJb, KuioMoiib. I[locrositHHass ABoraapo. Pacuer MonekymsipHbIX Macc
BEIIECTB 110 UX XUMHUUYECKUM (opMynaM. MUIITUMOISpHas U KUIOMOJISIpHAs Macchl. BhIloyiHEeHHE yIpaXXHEHUH ¢
WCIIOJIb30BAHUEM TOHSATUH «IIOCTOSIHHAs ABOTaJpo», «KOJIWYECTBO BEIIECTBA», «MAacca», «MOJISIpHas Maccay.
O06o0menne M 3akperuieHue 3HaHUKA 1Mo TeMe «KonM4yecTBO BelIecTBa», pelleHHE 3KCIEPHUMEHTAIBHBIX 3a/1ad.
[lonsatue o wmonspHOM o0beme razoB. Hopmaibhble yciaoBus. MUUIMMONSPHBIA W KWJIOMOJSPHBIA OOBEM.
BebinosiHeHne ynpaxHEeHHH € MCIOJIb30BAaHHEM MOHATHH «MOJIIPHBII 00BEM», «KOJIUYECTBO BEIIECTBA», «Maccay,
«MomsipHasi Maccay. OO0o0OmIeHWe M 3aKpeIuieHHe 3HaHWKA Ha Temy «MOJspHBIA 00BEM Ta3oB», peIIeHUe
JKCIIEPUMEHTANBHBIX 3anad. (OO0oOIeHne © cucTeMartu3alus 3HaHWW. PemieHue 3amad W yOpaKHEHHWHA C
UCIIOJIb30BAHUEM TIOHATUN «KOJMYECTBO BEILECTBA», «MOJSIPHAas Macca», «MOJSIPHBI 00beM», «IOCTOSHHAs
ABoraapoy.

Coedunenus xumuueckux 31eMeHmos

[Tonsitue o crenenu okucienus. OnpeneneHne cTeneHn oKucaeHus mno Gopmynam coenunenuii. CocraBieHue
dbopmyn OMHApHBIX cOoeAMHEHUH, oOmui cmocod mx HazBaHuil. Okcuapl. CocraBiieHne uX (GopMysl W Ha3BaHHM.
Pacuetsl mo ¢opmynam. CoctaB ¥ Ha3BaHUs OCHOBAHUH, MX Kiaccudukanusa. PacueTsl mo GopmynaM OCHOBAHHIA.
IpencraBurenn: NaOH, KOH, Ca(OH),. Pacuetsl mo ¢opmynam ocHoBanuii. COCTaB W Ha3BaHHS KHCJIOT, HX
knaccudukanus. Pacuetst o popmynam kucnot. [IpencraBurenu kuciot. Pacuerst o gpopmynam kuciot. CoctaB u
Ha3BaHus coiieit. Pacuersl mo dopmynam coneit. IIpencraBurenn coneii: NaCl, CaCOs Caz(PO4)2. Pacuetsl mo
¢dopmynam coneii. [IlpoBepounast paboTa Mo OCHOBHBIM KJlaccaM HEOPraHMYECKHX BemlecTB. PacueTsl mo gopmynam
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OCHOBHBIX KJIaCCOB HEOPraHMYECKHX BemecTB. AMQOTEpHbIE M KpPUCTAJUIMYECKHE BemiecTBa. Kpucrammmyeckue
pemeTku. [IoHATHSA 0 MEKMOJIEKYIISIPHOM B3aUMOJEHCTBUU U MOJIEKYJISIPHOM KpUCTalIndeckon pemerke. CBolicTBa
BELIECTB C OSTUM TUNOM pemeTku. CBONHCTBAa BEIIECTB C pa3HbIM TUIIOM KPHUCTAUIMYECKHUX PEIIETOK, HX
MIPUHAJIEKHOCTh K Pa3HbIM KJlaccaM COEIMHEHUH. B3auMOCBSI3b THIOB KPUCTAJUIMYECKUX DPEIIETOK M BHJOB
XUMUYECKOU CBA3U. [IOHATHS 0 YNCTOM BEIIECTBE U CMECH, UX OTIWYHS. [IprMepsl KUIKUX U Ta3000pa3HBIX CMECEH.
Crioco0sb! pa3znenenus cmeceil. [IoHATHS 0 OJIM KOMIIOHEHTa cMecu. BeluncieHnue ee B CMeCH U pacyeT Macchl WK
o0beMa BellecTBa B CMECH 110 ero joJie. Pemienre 3a1au v yrpakHeHUH Ha pacdeT J0Iu (MaccoBOM MM 00bEMHOI) U
HaXOoXXJeHHe Macchl (00beMa) KOMIIOHEHTa CMecH. BrIloHeHne yrnpakHeHUI U pelIeHne 3a1a4.

H3menenusn, npoucxooaujue c eujecmeamu

CriocoObl OUMCTKH BEIIECTB, OCHOBaHHbIE Ha UX (PM3NYECKUX CBOMcTBaX. OUMCTKA MUTHEBOM BOJIBI, IEPETOHKA
HepTu. IloHsATHE O XMMHUYECKMX SBJICHMSAX, MUX OTIMYME OT (usnueckux. lIpu3HakuM M ycIoBHUS NPOTEKaHUS
XMMHYECKHX peakiuil. Peakiust ropenus. KonuyecTBeHHas CTOpOHAa XUMHUECKUX PEAKLUI B CBETE yUeHHs 00 aToMax
1 MOJIEKyJIax. 3HAYeHHE 3aKOHA coXpaHeHus: Macchl BemecTB. Poas M.B. Jlomonocosa u JI. JlanbTOHa B OTKPBITUN U
YTBEP)KJICHUM 3aKOHA COXpAaHEHMs Macchl BemiecTB. [IoHATHE 0 XMMUYECKOM YpaBHEHHH Kak 00 YCIOBHOM 3amucu
XUMHUYECKON peakluu ¢ MOMOIIbI0 XUMHUECKHX (opmyn. 3HaueHHe MHIEKCOB U Koddpduuuenton. CocraBieHue
ypaBHEHUH XUMHUECKUX peakuuil. PerieHue 3amay Ha HaXOXKICHHME KOJMYECTBA, MAacChl WIM O0beMa MPOJYyKTa
peakLuu 1Mo KOJIMYECTBY, Macce WIN 00bEMY UCXOJHOTO BellecTBa. Te jke pacyeThl, HO C UCIOJIb30BAHUEM MOHSATHUS
«107151» (MCXO/IHOE BEIIECTBO JAHO B BHJI€ PAacTBOpA 33JaHHOM KOHIIEHTPALMU WA COACPIKUT ONPEACTICHHYIO OO
npumMecei). PernieHune sKkcrepUMEHTaIbHBIX 3ajad, 3aKpelyieHHe 3HaHUM Mo TeMe «XHMMHYECKHE YpPaBHEHUS.
CyIHOCTb peaklui pa3oKeHUs U COCTaBICHUE ypaBHEHUN peakLuil, IpoJieiaHHbIX yuuteneM. Ilonsatue o ckopoctu
xumMudecknx peaknuid. Karammzatopsl, ¢epmentsl. CynHOCTh peakiuii coenuHeHus. CocTaBlieHHE ypaBHEHHUI
peakuuii, npoaenaHHbIX yuuTeneM. CymHocTh peakuuil 3amenieHus. CoOCTaBI€HUE YpaBHEHMM peakLUi,
IIPOJENIAHHBIX Y4YUTENIEeM. Ps aKTMBHOCTM METAJIJIOB, €r0 HCIOJB30BAaHUE I MPOTHO3MPOBAHMSA BO3MOXKHOCTH
IIPOTEKAHUS PEAKIMI MEX 1y METallIaMU U pacTBOpaMH KUCJIOT. Peakliny BBITECHEHHS OHUX METAJUIOB U3 paCTBOPOB
ux cojedl npyrumu mertauiamu. CynHoCTh peakiuii ooOmeHa. CocTaBieHHWE YpPaBHEHUW pEaKIMid, MPOJeTaHHBIX
yaurteseM. Peakuyy HedTpanusanuu. Y CIOBUS TEUCHUs PEAKLMA MEXAY pacTBOPAMHU KHUCIIOT, IIEJIOYEH U COJeH 10
KOHIIA. TUMBI XUMUYECKHUX peakLui (110 MPU3HAKY «UUCIO U COCTAB MCXOJHBIX BELECTB M MPOJYKTOB PEAKIIUN») Ha
IIpUMeEpE CBOMCTB BOJbI. Peakuys pasnokeHus — 31€KTpoIn3 BOAbL. Peakiuu coeIMHEeHNs — B3aMMOIEHCTBHE BOJIBI C
OKCHJIAMHM METAJZIOB M HeMeTauioB. [loHsaThe «ruapokcuasl». Peakuuy 3aMenicHus — B3aMMOACHCTBHE BOIBI C
HIETIOYHBIMH | IIEJIOYHO3EMENbHBIMU MeTa/ulaMu. Peakiuu oOMeHa (Ha mpuMepe THApoIn3a cyiabdaTa amoMUHHAS U
KapOuja kanblus). Pemenue 3anau u ynpaxsenuil. [logroroska k KoHTposabHOH paboTe.

Ilpocmenimue onepayuu c eeuecmeamu (XumuuecKuil NPAKMUKym)

[TpaBuna TexHUKH 0€30MMaCHOCTH MPU OOpaIeHUH ¢ Ja00OpaTOPHBIM 000pYyI0BaHUEM, ITPU PabOTe B KAOMHETE
XUMHH. 3HAKOMCTBO € JJaOOpaTopHbIM 00opynoBaHuEM. PU3NUECKUE U XUMUYECKUE PEAKLUU IPU FOPEHUM CBEYU.
KauecTBennslii cocraB nousbl. Cpena nmouBeHHOro pacrtBopa. AHanu3 Boxbl. IIpospaunocts Bozasl. [IpusHaku
XUMHUYECKHUX PEaKIUi: BBIICICHUE I'a3a, BBINAJCHUE OCAJKa, U3MEHEHHE 1BETa BellecTB. KauecTBEHHBIE pEaKLUU.
[IpuroroBneHue pacTBopa caxapa M pacueT €ro MacCoBO J10JIM B PACTBOPE.

Pacmeopenue. Pacmegopul. Peakyuu uonnozo oomena. OkucaumenbHo-60CCmManosumebHyle peaKyuu

PactBopbl. du3nueckas 1 XUMHAYECKask TEOpUsS pacTBOPOB. TeIuIoBbIe sBJICHUA NIPU pacTBOpeHUU. ['unpaTsl n
KPUCTAJUIOTUAPATHI, KPUCTAIUIM3aLMOHHAs Bo1a. HacklieHHbIE, HEHACBIILIEHHBIE, IEPECHIILIEHHBIE PACTBOPHI. XOPOLIO
pacTBOpUMBIE, MaJOpPaCTBOPUMBIE M IPAKTHUYECKH HEPACTBOPUMBIE BELIECTBA. JIEKTPOJIUTBI U HEIIEKTPOJIUTHL.
DNeKTpoIUTHYECKas AUCCOLMAIMs U accolanys. MexaHn3m Auccoluaniy BEUIECTB C Pa3IMYHbIM THUIIOM CBSA3H.
Crenenp 3neKTposnTHUECKOM aucconnanyy. CuiibHble M C1a0ble 3JIEKTPOJIUTBI. DJIEKTPOJIUTHl U HEIIEKTPOJIUTHI.
MexaHHu3M JUCCOLMAIMU BEILIECTB C Pa3JIMYHBIM TUIIOM CBs3H. CTeneHb 3IEKTPONUTHYECKOHN qucconnannu. CHiIbHbIE
u cnaOsie snexTponuTsl. Monbl. CoiicTBa noHOB. Knaccudukanus HOHOB MO cOCTaBy (MPOCTBIE U CIIOXKHBIE), 110
3apsny (KaTHOHBI M aHWOHBI), 10 HAJIWYHUIO BOJHOM 000704YKH (TUAPOTUPOBAHUE M HETUAPOTHpOBaHHE). OCHOBHBIE
nonoxkenus TOJl. Peakuuum B BOJHBIX pacTBOpax »3JekTpoiauToB. HeoOpatumble M oOpaTuMble peakluu.
MonekynsapHoe U HOHHOE ypaBHeHUE peakiuil. Peakuuu nonHoro oomena. Peaknun veritpanuzanuu. Kucnorer. Ux
Kiaccu(UKanus IO pas3auyHbIM Ipu3HakaM. OnpeeneHue KHUCIOT KakK JJIEKTPOJIUTOB, HUX JIUCCOLMAIIMS.
B3aumopeiicTBue KUCIOT C METAJUIAMM, YCJIOBHSI TEUEHHUS 3TUX pPEaKUUil. DIEKTPOXUMUYECKUN psAJl HAIpPSKEHUS
MeTa/uIoB. B3auMozeiicTBHEe KHUCIOT C OKCHJAAMH METalIOB W OCHOBaHUsAMHU. Peakuuu HeWTpaln3aluu.
B3aumopeiicTBue KUCIOT € COJSIMU. 3allUCh YpPaBHEHUH peakiuil (MOJEKYISIPHBIX U MOHHBIX) C HCIOJb30BaHUEM
TabmuIbl pacTBOpUMOCTH. OrpeneseHne OCHOBAaHMN Kak d3JIEKTPOJIMTOB, WX auccounanus. Kiaccuduxarms
OCHOBaHUH MO pa3IMYHBIM IpU3HaKaM. BzaumonelicTBue ocHOBaHU ¢ KucioTaMu (1oBTOpeHue). Bianmoneiicteue
miesoyeit ¢ comsimu (padota ¢ Tabnuieil pacTBOPUMOCTH) U OKCHAAMU HEMETaJUIOB. Pa3iokeHue HepacTBOPUMBIX
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ocHoBaHui. CocTaB OKCUIOB, UX Ki1accupukanms. CBOMCTBa KUCIOTHBIX U OCHOBHBIX OKCUAOB. Onpenenenue conei
KaK 3JIeKTPOJUTOB, X Aucconuanus. Knaccudpukanus coneit. Bzaumozeiictsue coneil ¢ MeTamuiaMu, 0COOEHHOCTH
ITUX PeaKIii U B3aUMOJICUCTBUE COJeH ¢ cosisiMu (paboTa ¢ Tabiuieii pacTBopuMocTr). B3aumoeiicTBue coneit ¢
KHUCJIOTaMM M 1esioyaMu (moBTopeHue). [IoHsATHEe O TeHeTHMYeCKOM CBS3M M TEHETHYECKHX pslaX METayioB U
HeMeTauloB. Pa3nuyHble NMpHU3HAKH KiIacCH(DUKAIUU XUMHUYECKMX peakuuid. OrpeneneHue CTeneHel OKHCICHHS
3JIEMEHTOB, 00pa3yIoLINX BeIeCTBa pa3InyHbIX KiaccoB. Peakiuu OBP. [lonatue 06 okuciuTene 1 BOCCTAaHOBUTEIE,
OKHCJICHHH ¥ BOCCTaHOBIICHUH. Perienne pacueTHbIX 3a/1a4 0 yPaBHEHUSM, XapaKTEPHU3YIOIIMM CBOWCTBA OCHOBHBIX
KJIACCOB COEJIMHEHMH, W BBIMOJIHEHUE OCHOBHBIX KJIACCOB COEJUHEHUH H3TOro IUIaHA Ha TE€HETUYECKYIO CBS3b.
[lonroroBka k KOHTpOIbHOU paboTe. ToroBast KOHTpoJsibHAsA padoTa.

9 KJIACC

Oowan xapakmepucmuKka XumuuecKkux nemenmos (4 u).

CrpoeHue aToma, XapakTep MpPOCTOro BELIECTBA; CpPaBHEHUE CBOICTB MPOCTOrO BELIECTBa CO CBOICTBaMU
MPOCTHIX BEIIECTB, 00Pa30BaHHBIX COCEAHUMH TIO TIEPUOAY U MOATPYIIE dIEMEHTAMH;, COCTaB U XapaKTep BBICIIETO
OKCHJIa, TUIPOKCH/IA; COCTAB JIETYYETO BOJIOPOAHOrO coeuHeHus (s HemeTaia). CBOMCTBA 3JIEKTPOJIUTOB B CBETE
TO/M. 'enetnueckue psabl MeTamia u Hemetauia. CamMmocTosTenbHas padoTa ¢ yJauMucs. 3akperjieHrne MaTeprana.
[lonsitue o mepexonHbIX 3MeMeHTax. AMPoTepHOCTh. ['eHeTnueckuil paa nepexoqHoro snemeHTa. [lepuoanueckuit
3akoH U llepuognueckas cucrema, crpoerne aroma. 3Hauenue 113 u I1C.

Memannwt (14 u)

XapaKTepHucTHKa MOJIOKEHUs d11eMEeHTOB-MeTaiuioB B [lepuoanueckoil cucteme. CTpoeHre aTOMOB METAJLJIOB.
Mertannuueckie KpUCTAJUIMUECKHE peHIeTKH. MeTtauinyeckas XUMUYecKash CBA3b. XapaKTepUCTHKa OOIIHX
XUMUYECKUX CBOMCTB METAJJIOB HA OCHOBAHUM MX MOJOKEHHS B 3JEKTPOXMMUUYECKOM DSy HANpsIKEHUN B CBETE
MIpeICTaBICHUI 00 OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiusax. CaMopoHble METaUIbl U OCHOBHBIE COEIMHEHUS
MeTaJuIOB B npupone. Baxnenmmume pynbsl. IloHsTHe 0 MeTtaulypruu M €€ pPa3HOBUAHOCTAX: MHUPO-, THUAPO-,
anekTpomeTatypruu. Kopposus metannos. CriocoObl 3a1IuThl METALIOB OT KOppo3uu. OcoOeHHOCTH (PU3UUECKUX U
XUMHUYECKUX CBOMCTB IIEJIIOYHBIX METAJUIOB. BaKHEWIIME COCNMHEHHS IIEJIOYHBIX METAJUIOB: IIEJIOYH, COJHU; UX
cBoiicTBa M mpuMeHeHue. OOmmas XapakTepUCTHKAa METAVIOB BTOPOW TPYNIBI TJIABHOW TOJTPYIIIBI, OCHOBHBIC
(du3nyueckue U XUMHUYECKUE CBOWCTBA IEIOYHO3EMENIBHBIX MeTauioB. Baxueiimme coegumnenms Ca u Mg, ux
npuMeHeHue. Poib Kanblivg U MarHus B )KUBbIX opranu3max. CTpoeHue atoMa, pu3ndecKkre U XUMUYeCKUe CBOMCTBA.
[Mpumenenue anromuuus. CoeTMHEHUS ATFOMUHUS — OKCUJBI U THIPOKCHUBI, HX aM(POTepHOCTh. BaxkHeimme comu
AMIOMUHMS. 3akperuieHne M CHUCTeMaTH3allis 3HaHWM 10 TIJ1aBe MepBOil: oOmias XapakTepHCTHKa METaJlIOoB,
XMMHUYECKHE CBOMCTBa MeTajuioB. PelieHune skcnepUMEHTalIbHBIX 3a/ad, pelieHue ypaBHeHud. CTpoeHue aroma
xkenesa. Dusnueckue W XuUMHUYeckue cBoicTBa. llpumenenue sxkene3a. Coemunenus xeneza |l m xemesa Il
I'enernueckue psanbl. KauecTBEHHbIE peaKMK HA HOHBI KeJe3a.

Ceoiicmea memannoe u ux coeOuHeHull (Xumudeckuil npaxkmukym)(3 u).

Pemenue nenovyexk XuMu4eCKUX peBpalleHuii o Bapuantam. [[oBTOpeHre Ha TPaKTHKE XUMUYECKUX CBOMCTB
METAJUIOB. 3aKpeIJICHUE 3HaHUW MO PACIIO3HABAHUIO U MOJYYEHHUIO BEIIECTB, 3aKPEIJICHUE 3HAHUM 110 XUMUYECKUM
CBOWCTBaM BELIECTB.

Hememannwt (26 u)

ITonoxxenne HemertamnoB B Ilepuoanueckoil cucremMe, OCOOCHHOCTH CTPOEHHMsS HUX aToMOB. Psaner D0.
Kpucrannnueckoe cTpoeHre HEMETauIoB — NPOCThIX BemecTB. Asutorponus. O30H. CocTtaB Bo3ayxa. @uznyeckue
cBOMcCTBa HeMeTauioB. OTHOCUTENIBHOCTh MOHATHM «METAT» U «HEMETAJ». XUMHUYECKUE CBOMCTBA HEMETAJLJIOB.
OxucnuTenpHble CBOMCTBA: B3aUMOJEHCTBUE C METAINIAMHU, BOJIOPOJIOM, MEHEE JIEKTPOOTPULIATEIBHBIMA METAIIIIAMH,
HEKOTOPBIMH CJIOKHBIMH BEIIECTBAMH. BOCCTAaHOBUTENbHBIE CBOMCTBA HEMETAUIOB B PEAKUUSIX C KHUCIOPOIOM,
CIOKHBIMH  BEIIECTBAMU-OKUCIUTEIAMU. MaKpO3IeMEHThl W  MHUKPO3JIEMEHThl. Pollb  MHKpPORJIEMEHTOB B
KU3ZHENICSITEIIbHOCTH PACTCHHM, KXUBOTHBIX M 4YesioBeka. OpraHuueckue BeEIIeCTBa: OENKH, KHUPbBI, YTJIEBOJIBI.
®epmenThl. Butamunsl. ['opmonsl. Ilonoxenue B I[lepuoguueckoii cucreme 1. . Menneneesa. CtpoeHue atoma u
MouieKybl. du3nueckre 1 XMMMUYECKHUEe CBOICTBA BOJOPO/Ia, €ro ModydeHue U npumeHenue. O0mias XxapakTeprucTuka
rajoreHoB. CTpO€HHE aTOMOB TaJIOT€HOB, CTENEHH HUX OKHUCIEeHHs. CTpOEHHE MOJIEKYN TajloreHoB. ['amoreHsl —
MPOCTHIE BEIIECTBA. 3aKOHOMEPHOCTH B M3MEHEHHUU MX XHMHUYECKUX M (PU3UYECKHX CBOMCTB B 3aBUCUMOCTH OT
yBEJIMYECHHsI TIOPSAKOBOIO HOMEpa XUMHYECKOro sjieMmeHTta. KpaTkue cBeieHus o xiope, Opome, woze, drope.
[Tonyuenne xmopoBomopoaa. XJIOPOBOAOPOA B mpupoae. XIJIOPOBOAOPOI M COJSHAs KUCIOTa. XJIOPUABI, HX
IPUMEHEHUE B HAPOAHOM XO3sKcTBE. IloilydeHne rajaoreHoB METOJOM JJEKTpoiu3a. buoimormdyeckoe 3HaueHue
raJIoreHoB U uX coenuHeHui. Ilpumenenue ramoreHoB. CTpoeHHe atomMa KUCIOpoJa. AJUIOTPONUS KHUCIOPOJa.
XapakTepucTUKa XUMHYECKHUX CBOMCTB KHCiIOpoaa B cBeTe mpeactasieHuii o6 OBP. Ilpumenenue kuciopoja.
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Crpoenne aroma cepbl. Ayutotpornusi. OU3NUECKHE CBOWCTBA POMOMYECKOW cepbl. XapaKTePUCTUKAa XUMHYECKHUX
CBOMCTB cephl B cBeTe mnpesacTaBieHuii 00 OBP. BakHeiime coeTMHEHUS Cephbl: CEPOBOIOPO/I, CYIb(MHUIbI, OKCHIBI,
CepHUCTass KHUCIOTa, CYIb(UTHI; MX CBOICTBA, MOJNyYCHHWE W TMpHMEHeHHe. Pa3z0aBieHHAass M KOHIEHTPUPOBAHHAsS
cepHasi KUCJIOTa, €€ CBOICTBA, MOIyYeHHE U NpuMeHeHue. Peakuuu B3auMoaencTBus ¢ cepHoil kucinortol. CTpoeHue
aToMoB a30Ta. CTpoeHne MoJeKysbl a3oTa. Pu3nyeckre U XMMUYECKHE CBOMCTBA a30Ta B CBETE MPEACTaBICHUMN 00
OBP. Ctpoenne momnekynbl ammuaka. Ouznyeckue CBOMCTBA, MOMy4YeHHE, COOMpaHUE, paclO3HABaHHE aMMHAKa.
XUMUYeCcKUe CBOICTBA aMMHaKa: BOCCTAHOBHUTENbHBIE U 00Opa3oBaHHE MOHA aMMOHUS 10 JOHOPHO-aKLENTOPHOMY
MexanuzMy. Conum aMMOHHMA: COCTaB, IOJydeHHe, (HU3UUECKHe M XHMHUYeckue cBoicTBa. [IpenctaBureny.
[Ipumenenue B HapogHOM Xo3sKcTBe. OKCHIBI a30Ta. A30THasl KUCJIOTa, €€ CBOMCTBAa M IpuMeHeHue. Hurtpatsl,
cenmutpel. CtpoeHue aroma. Ammotponwusi. CpaBHEHHE CBOWCTB M NMpUMEHEHHE KpacHoro u Oeroro ¢ocdopa.
Xumnueckue corctBa Gocdopa. Oxcup docdopa (V) u oprodocdophnas kuciaora. Conu opTohochHOpHOM KUCTOTHI.
®ocdop B mpupone. Dochopurie ynoopenus. CTpoeHrne aToMa yriepoja. AJUIOTpOIus, CBOWicTBa Moaudukanmii —
anmasa u rpadura. x npumenenne. AMOpGHBIN yriepos U ero copTa: KOKC, caxka, IPEeBECHBIN yroib. AACOpOIus u
€€ IPaKTHUYECKOE 3HAaYeHHE. XUMUYECKHE CBOWCTBa yriepoaa. OKCUAbI YIJIEpoOAa, UX CBOWCTBA, NOJYyYEHUE U
npuMmeHeHne. CTpoeHHe MOJIEKyll OKCUIOB Yriepoja. YrojibHas KHUCIOTa U ee coiu. Baxueimme kapOOHATHI:
KaJbIIUT, COJa, MOTall — WX 3HaYeHWe M npuMeHeHue. Pacnos3naBanue kapOonaroB. Ilepexox kapOoHaToB B
ruapokapOoHatel U obOpatHo. CrtpoeHue artoma. CpaBHEHHME €ro CBOMCTB €O CBOWCTBaMU aToMa YIJiepoja.
Kpucrammmyeckuii KpeMHHH, CpaBHEHHE €ro CBOWCTB ¢ yriepomoM. [lpupomneie coemamneHus kpemuusi: SiOo,
CHWJIMKAThl U aJIFOMOCHIIMKAThl. Pa3HOBUIHOCTH cTekia, ero mpoucxoxaenue. [lomyuenue nementa. [lponssoactso u
npUMEHeHHe cTekiia, (apdopa, nemMeHra. 3akperuieHHe M CUCTeMaTH3alMs 3HAaHWH MO TeMe: CTPOCHHE aTOMOB
HEMETAJJIOB, KOBAJEHTHAsl HEIMOJSpHAas XMMHU4YECKas CBS3b. PelleHue 3KCIEepUMEHTAJIbHBIX 3aJad U YpaBHEHHUU
peaxnuii. [TonroroBka K KOHTPOJIBHOM padoTe. 3aKpeIuleHHEe W CUCTEeMAaTH3allusl 3HAHUN 10 TeMe: XUMUYECKHE U
¢u3nueckue CBOICTBA HEMETA/NIOB, XUMHYECKHE pEeakluu, KOBAJIGHTHAas TMOJspHas CBA3b. Perenue
HKCHEPUMEHTAJIBHBIX 3aJ1au U ypaBHeHUH. [lonroroBka K KOHTpOJIbHOM padore. PaboTa Hax ommbkamu.

Ceoiicmea Hememannoe u ux coeounenuit (3 u).

Pemenue sxcnepuMeHTanbHbIX 3a7a4 10 TeMe «Iloarpynna kuciaoponay. Pemenne skciepruMeHTalnbHbIX 3a1a4
o teme «Iloarpynna azora u yriepoaa». 3akperjeHue 3HaHUM 110 NOJIYYEHHIO U PACTIO3HABAHMIO Ta30B.

Opzanuueckue éeujecmea (12 u)

BemectBa opranuueckue ©u Heopranudeckue. IIpuyuHbBl MHOrooOpaszus OpPraHUYECKUX COETUHEHHIA.
BanentHocTs. XHMMHYECKOE CTPOEHHE OPraHMYECKHX COSAMHEHUI. MOJEKyIspHbIE U CTPYKTypHBIE (HOPMYIIBI
OpraHMYeCKHUX coequHeHul. ['omonoruueckuii psa npeneiabHbIX y/B. Panukanel. U3oMepsl u uzomepusi. Gusndeckue
U XMMUYECKUE CBOMCTBA. MeTaH M 3TaH: CTpoeHUE MousieKyild. I'opeHne meraHa u 3TaHa. llpuMeHeHue MmeraHa.
XHUMHUECKOE CTPOCHHME MOJIEKYJbl dTUieHa. [[BoiiHas cBA3b. B3anmopelictBue striieHa ¢ Bonou. [lonumepuzanus
stwiieHa. [lonmatunen u ero 3Hauenue. lloHsATHE O MpeeNbHBIX OAHOATOMHBIX CIIUPTAX Ha MPUMEPE METAHOJIA U
staHona. Tpexaromuslii cnupt raunepuH. OKUCIEHHE 3TUIOBOTO CIUPTa B YKCycHbIM anmpaerun. Ilonstue o0
anbjerunax. OkucneHue anapaeruaa B KucioTy. OQHOOCHOBHbBIE HENpe/elbHble KapOOHOBbIE KUCIOTHI Ha MpUMEpE
yKcycHOU kucnoTsl. Ee cBoiicTBa u mpumeHenue. (CTeaprHOBas KUCJIOTa KaK MPEICTABUTENb KUPHBIX KapOOHOBBIX
kucnoT. Peaknus stepudpukauuu. [lonstue o cnoxubeix 3¢upax. Ilonsatue 006 amuHOKMcnoTax. Peakuuun
MoJIMKOHAeHcanu. benku, ux ctpoeHue u Omonormyeckass pousb. [lentuanas cBsi3p U noiunentuasl. [lepBuunas
CTpyKTypa OenkoB. buonorndeckue pyakimu 6enkoB. CBoCTBa OCITKOB M KAUeCTBEHHBIC peakinu Ha Oenku. [lonsaTue
00 yrneBoaax. ['moxo3a. Ee cBoiicTBa u 3Hauenue. Kpaxman u nemmtornosa. Mx Ouonoruueckas posb. [lomumepst
MIPUPOJIHBIE U CUHTETHUYECKHE. Peakiny noaumepusanuy 1 NoJuKoHAeHcauy. [ImacTmaccsl 1 BOJIOKHA. 3aKperieHne
Y CUCTEeMaTH3alus 3HaHuil. PellieHne sKCnepruMeHTAIbHBIX 3a1a4.

3akpennenue (6u)

O0o011eHne, 3aKpeIuIeHue U CUCTeMaTU3alusl 3HaHui 1o Kypcy xumun 9 knacca. [loBropenue mpoiieHHbIX
teM: Ilepuonnueckuii 3akoH u Ilepumoauyeckass cuctema, BUIbl XMMHMUYECKHUX CBSI3€d M THUIIBI KPUCTAJNTMYECKUX
pPELIETOK, TUIbI XMMHUYECKUX PEaKLMi, KIACChl XMMHUYECKHUX COEAMHEHUH. PellieHne sKcnepuMEHTaNbHBIX 3a4ad,
pelIeHNE YPAaBHEHUN PEAKIUM.

Meoscnpeomemmnunie ceasu

Peanuzanust MeXNpeAMETHBIX CBs3ed NpPU HM3YYEHUH XUMHUM B 8 M 9 Kiacce OCYLIECTBISETCA 4epes
HUCIIOJIB30BAaHUC KaK 06HII/IX C€CTCCTBCHHO-HAYUYHBIX HOHSITI/H\/’I, Tak H" HOHHTI/Iﬁ, ABIAOIINUXCA CUCTEMHBIMHU JIs1
OTIENbHBIX TPEIMETOB E€CTECTBEHHO-HAy4YHOTOo Hukia OOIIHe eCTeCTBEHHO-HAYYHbIE IMOHSATHS: HAy4YHBIA (akKT,
TUTIOTE3a, 3aKOH, TEOpHWsA, aHajdu3, CHHTE3, KiIaccuPuKanus, MMEePUOAUYHOCTh, HAOIIOJEHNE, JKCIIEPUMEHT,
MOJIETUPOBaHNE, U3MEPEHHUE, MOJIEIb, SBIICHUE, TAPHUKOBBIN 3P dEeKT, TeXHOIOrus, Marepuasibl Ou3uka: MaTepus,
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aTOM, AJIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOII, PaIUOAKTUBHOCTb, MOJIEKYJIa, FJEKTPUUECKUN 3apsij, TPOBOIHUKH,
MTOJTYITPOBOJTHUKH, JHAJIEKTPUKH, (POTOIJIEMEHT, WHIAUKATOP, BEIIECTBO, TEJIO, OO0BEM, arperaTHoe COCTOSTHUE
BEIECTBA, ra3, PacTBOP, PaCTBOPUMOCTh, KPUCTAILTUYECKAs] PEMIETKA, CIUIABbI, (PHM3UYECKUE BEIMYUHBI, €IMHHIIBI
WU3MEpeHus, KOCMHUYECKOe MPOCTPAHCTBO, TIaHeThl, 3BE31b1, Conmuie. buonorus: ¢dorocunres, npixanue, ouocdepa,
IKOCUCTEMA, MUHEPAJIBHBIC YIOOpPEHUS, MHKPOIIEMEHTHI, MaKpO3JIEMEHTHI, MHUTATEIbHBIC BemiecTBa [ eorpadus:
atMocdepa, ruapocdepa, MUHEpasbl, TOPHbIE TOPOIBI, MOJIE3HBIE UCKOMIAEMbIE, TOIUTUBO, BOJHBIE PECYPCHI.

I[lnannpyembie pe3yJibTAThI OCBOCHUS Y4e0OHOI0 NpeaMera

JIuunocmmuuie pesynomamur Q0yuarOwuiica NOAYUUM G03MONCHOCHY 014 (POPMUPOBAHUA CEOYIOUIUX
auuynocmuulx YY/I:

. OIIpeZIeJIEHNE MOTUBALIUU U3YUEHUS yUeOHOro MaTepuaa;

. OIICHUBAHUE YCBAWBAEMOT0 Y4eOHOTO MaTepHalia, UCXO/s U3 COIMANIbHBIX U TUYHOCTHBIX IIECHHOCTEH;

. MOBBIIIICHHE CBOETO O0pa30BaTENbHOTO YPOBHS M YpPOBHS TOTOBHOCTH K HM3YYEHHIO OCHOBHBIX
HMCTOPUYECKUX COOBITHIA, CBSI3aHHBIX C PA3BUTHEM XUMHH U OOIIIECTBA;

b 3HAHUC HpaBI/IJI IIOBCACHUA B I-IpGSBIJI‘-IEII\/'IHI:.IX CI/ITyaI_[I/I}IX;

. OIICHUBAHUE COITMATILHON 3HAYUMOCTH MPO(deCCHil, CBI3aHHBIX C XUMHUCH;

b BJIAICHHUC HpaBI/IJIaMI/I 6630H3.CHOF0 06pa1ueH1/1;1 C XUMHUYCCKHUMHU BCHICCTBAMHU H 060py,IIOBaHI/ICM,

MPOSIBIIEHUE DKOJIOTUYECKON KYJIBTYPHI .
Memanpeomemmnule pe3yibmamal

PeryasiTuBHble

Obyuarowuiics noay4um 603MOACHOCMb OJisl (POPMUPOBAHUS CLeOVIOUUX pecyasmusHbix Y VI

. TeNienojiaraHie, BKIIOYasi MMOCTAHOBKY HOBBIX IIeJieH, NMpeoOpa3oBaHUE MPAKTHYECKOW 3aJaud B
MO03HABATENBHYIO, CAMOCTOSITEIILHBIN aHaJIN3 YCIOBUI JOCTHKEHHUS LIEIM HA OCHOBE Y4&Ta BBIJECICHHBIX YUHUTEIEM
OPUCHTUPOB JICHCTBHSI B HOBOM Y4eOHOM MaTepHalle;

. TUTAHUPOBAHKE MTyTH TOCTHKCHUS TIeIIeH;

. YCTaHABJICHUE 1IEJICBBIX MPUOPHUTETOB, BBIICICHUE aJbTEPHATUBHBIX CIOCOOOB TOCTHIKCHUS TN U
BbIOOp HanboJee 3 (HEeKTUBHOTO CIIOC00a; * YMEHHE CAMOCTOATEIHHO KOHTPOIMPOBATH CBOE BPEMS M YIIPABIIATH M, *

YMEHHUE MPUHUMATh PEIICHUS B MPOOJIIEMHON CUTYAINH;

® IIOCTaHOBKa y‘Ie6HI)IX 3a71a4, COCTAaBJICHHUC I1JIaHa U ITI0CJICA0BATCIbHOCTH I[eflCTBHfI;
® opraHu3anusa pa6oqero MECTa IIPU BBIIIOJIHCHUH XUMHWYCCKOT'0 OKCIICPUMCEHTA,
° IIPOTrHO3UPOBAHUEC PE3YJIbTATOB O6y‘ICHI/I9[, OIICHUMBAHHUEC YCBOCHHOI'O MaTcpHraja, OLUCHKAa KaucCTBa U

YPOBHSI TOJYYEHHBIX 3HaHWMH, KOPPEKLUHMs IuUlaHa M crocola JAedcTBHs Npu Heodxoxumoctu . Ilo3HaBaTenbHbIE
OOyyaromuiics MOJIy4uT BO3MOKHOCTD JUIsl (POPMUPOBAHUS CIEIYIOIINX TO3HABATEIbHBIX Y Y /1:

. MIOUCK U BBIACNICHHE HHPOPMALINY;

. aHaJIMU3 YCJIOBUM M TpeOOBaHUU 3ajauM, BbIOOP, COMOCTaBiIeHHE U OOOCHOBAHME CHOCO0A pEIIeHUs
3ajauu;

. BbIOODP Hanbosee 3P PEKTUBHBIX CIIOCOOOB PEIIEHUS 337a4l B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUM;

. BBIJIBUKEHUE 1 000CHOBaHHE I'MIIOTE3bI, BHIOOP criocoba e€ MpoBepKH;

. CaMOCTOSITEJIBHOE CO3[laHHE QJIrOPUTMa JIEATEIbHOCTH IPU PELIEHUH NpoOJeM TBOPUYECKOTO U
IIOMCKOBOI'O XapaKTepa;

. YMEHUS XapaKTepH30BaTh BEIECTBA [10 COCTaBY, CTPOECHUIO U CBOMCTBaM;

. OIMCBHIBAHUE CBOMCTB: TBEPABIX, JKUAKHX, a3000pa3HbIX BELIECTB, BBIICICHHE HMX CYLIECTBEHHBIX
IIPU3HAKOB;

. n300pakeHUEe COCTaBa MPOCTEHIIMX BEIIECTB C TMOMOILIBI0 XUMHUYECKUX (OPMYIT U CYIIHOCTH
XUMHYECKHX pPEeaKkLUil ¢ IOMOILBI0 XUMUYECKUX YPAaBHEHUI;

. NPOBEICHNUE HAOJIOJCHUN, OMNHMCAaHUE IPU3HAKOB M YCJIOBUH TEYEHUS XUMUYECKHX PEaKIHid,

BBINOJIHEHHE XMMUYECKOI'0 3KCIIEPUMEHTA, BBIBOJIbI HA OCHOBE aHAJIM3a HAOJIOACHUH 3a SKCIIEPUMEHTOM, pelleHHe
3ajad, MoJIy4eHHe XMMUYECKOW HH(POPMALIUU U3 pa3IMYHbIX HCTOYHUKOB,;

® YMCHHUE OPraHU30BEIBATH HCCIICAOBAHUEC C LCIIBIO IIPOBEPKU T'HITIOTE3;
® YMCHHUC ACJIaTh YMO3aKJIKOUCHUA (I/IHZ[yKTI/IBHOG u 110 aHaJIOFI/II/I) 1 BBIBOJIBI;
® YMCHHUC 00BEKTHBHO OLICHUBATh I/IH(l)OpMaI_[I/IIO 0 BCHICCTBAX M XMMHUUYCCKUX IIpoHecCax, KPpUTHUICCKU

OTHOCHUTHCS K TICEBJJOHAYYHON HH(OPMAITUH.



Kommynuxamugnwie
Obyuarowuiics noay4um 603MOHCHOCMb Ol (POPMUPOBAHUS CLEOVIOUWUX KOMMYHUKAmMugHuix YV/I:

. IIOJIHOE M TOYHOE BBIPAXKEHUE CBOMX MBICIEH B COOTBETCTBUM C 3aJadyaMd U  YCIOBHUAMH
KOMMYHUKAaIUU;
. aJICKBaTHOE HCIIOJIb30BAHUE PEUYEBBIX CPEACTB I y4acTUs B JUCKYCCMM M AapryMEHTAllMM CBOEH

MO3UIIMH, YMEHHE MPEACTaBIATh KOHKPETHOE COJEp)KaHHE C COOOIEHHMEM €ro B MUCbMEHHOM M YCTHOU Qopme,
orpezesieHue crnoco00B B3aUMOIEUCTBUSA, COTPYAHHUECTBO B MIOMCKE U cOope nH(pOpMalny;

. oIpeJieIeHue CrocoO0B B3aUMOIEHCTBUS, COTPYIHUUYECTBO B MMOMCKE U cOope nHPOpPMALINK, yUacTHe B
Jrajore, TUIAHUPOBaHKUE OOIIMX CITIOCOO0B pabOTHI, MPOSBICHUE YBAXXKUTEIHHOTO OTHOIICHHUS K APYTHM yUYaIIuMCS;

. OITMCAHUE COAEPKaHMS BBIOJHAEMBIX ACHCTBUI C LIENBI0 OPUEHTUPOBKH B MPEAMETHOIPAKTHYECKOM
JeSITeTbHOCTH;

. YMEHUS YUYUTHIBATh pa3Hble MHEHHMS M CTPEMHUTbCS K KOOPAMHAIMM pa3jIM4YHbIX IO3UIUHA B
COTPYJHHUYECTBE;

. ¢opMynHpoBaTE COOCTBEHHOE MHEHHE M IMO3UIMI0, ApryMEHTHPOBATh M KOOPAMHUPOBATH €€ C
MO3UIMSIMU TTAPTHEPOB B COTPYAHUIECTBE TIPH BHIPAOOTKE OOIIETO PEIICHHS] B COBMECTHOM €SI TEIIBHOCTH;

. OCYILECTBIISATh B3aUMHBIM KOHTPOJIb M OKa3bIBaTh B COTPYIHUYECTBE HEOOXOUMYIO B3aUMOIIOMOIIIb;

. IUTAaHUPOBATh OOIIME CMOCOOBI pabOThI; OCYIIECTBISATh KOHTPOJb, KOPPEKLHIO, OLEHKY AeHCTBUN
napTHEpa, yMeTh yOeKIaTh;

° HCIIOJIB30BATh aJICKBATHEIC SI3BIKOBBIC CPCACTBA JJIA 0T06pa)KeHI/I${ CBOUX YYBCTB, MI)ICJ'I@I7I, MOTHUBOB U

notpeOHocTel; oToOpakaTh B peun (onucaHue, oOBbsICHEHHE) COJEpIKaHUE COBEPIIAEMBIX JCHCTBHM, Kak B Gopme
TPOMKOM COIMATU3UPOBAHHON peuH, Tak U B (hOpMe BHYTPEHHEH peuH;

. pa3BUBaTh KOMMYHHMKATHBHYIO KOMIICTCHIIMIO, HCIOJb3ys CpEICTBA YCTHOW W NHUCbMEHHOU
KOMMYHHUKAIMM TpU paboTe C TEKCTaMU y4eOHMKA M JONOJHUTEIBHOW JMTEpaTypod, CIIPpaBOYHBIMH TaOIHMIIAMH,
IPOSIBIIATH TOTOBHOCTh K YBaXXCHUIO MHON TOUKH 3pEHUsSI IPH 00CYKACHUHU Pe3yIbTaTOB BHIITOJHEHHON padOoThI.

Ilpeomemnvimu pesynomamamu uzyuenusn npeomema « Xumua» 6 8 knacce A61A0MCA C1e0yIOU{UE YMEHUA:

1. B nosnasamenvuou cghepe:

JaBaTh OIpeNeNeHUs] M3YYCHHBIX TIIOHSATHIl: BEIIECTBO (XMMHUYECKHH 3JIEMEHT, aTOM, HOH, MOJIEKYIa,
KpUCTAJNTNYECKas. PEIIeTKa, BEIIECTBO, MPOCTHIC M CIOKHBIC BEIIECTBA, XMMHYECKas (opMmysa, OTHOCHUTEIbHAs
aTOMHas Macca, OTHOCHUTEJbHasi MOJIEKYJIIpHAasi Macca, BAJIEHTHOCTb, OKCHIbI, KHCIIOTBbI, OCHOBAaHHSA,  COJIH,
aM(pOTepHOCTh, MHAUKATOP, NEPUOANYSCKUN 3aKOH, IMEPUOIUYECKasi CHCTeMa, TepUOInYecKas TaOIuIa, U30TOIIbI,
XUMHUECKasl CBSI3b, JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKHCIICHUS, SJICKTPOJINT); XUMUYECKas Peakus (XUMUIECKoe
ypaBHEHUE, TEHETHYECKasi CBS3b, OKUCJICHUE, BOCCTAHOBJICHUE, AJIEKTPOJUTHUYECKAS] TUCCOIMAIUS, CKOPOCTh

XUMHUYECKON peakuum);

OIMMCHIBATh JIEMOHCTPAIIMOHHBIE W CAaMOCTOSTEIBHO IPOBEACHHBIC OSKCIIEPHUMEHTHI, HCIONB3Ys MJIsi JTOTO
€CTECTBEHHBIH (pycckwi, POIHOI) SI3BIK " SI3BIK XUMUH;

ONMCHIBATh M PaA3MuaTh HM3YYCHHBIC KIACChl HEOPraHMYECKUX COCIMHEHHWH, MPOCTHIE M CIIOKHBIC BEIIECTBA,
XHMHUYECKHUE peaKIum;
: KJIaccu(UIpoBaTh M3y4eHHBIE O0O0BEKTHI " SIBIICHHS,
* HaOJIIOJATh JIEMOHCTPHPYEMBIE M CAMOCTOSTENIFHO MPOBOANMBIE OIBITHI, XUMHYECKHE PEaKLIUH, MPOTEKAIOLINE B
IpUpoie u B OBITY;
* Ie7IaTh BBIBOJBI M YMO3AKIIIOUEHHS M3 HAaOIOJCHNH, H3YYE€HHBIX XHMHUYECKUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATh
CBOWCTBa HEM3y4YEeHHBIX BEIIIECTB o aHAJIOTUHU co CBOWCTBaMH M3YYEHHBIX;

CTPYKTYpPUPOBaTh M3YYEHHBIH MaTepual U XUMHUYECKYI0 HH(OpMAIUIo, MOJYyYEHHYIO W3 APYIrMX HCTOYHHUKOB;
* MOJIEIMPOBATh CTPOEHUE aTOMOB JJIEMEHTOB IEPBOT0 — TPETHEr0 MEPHONOB (B paMKax M3yYCHHBIX IMOJIOKEHHN
teopun 3. Pezepdopna), ctpoeHre npocTeHimux MoJaeKy.

2. B yennocmmuo-opuenmayuonnoii cgepe:
aQHAJIM3UPOBATh M OLIGHHWBATh IOCJIEACTBUS JI OKpY)KaloIleld cpeibl OBITOBOM M IMPOU3BOJICTBEHHOM
JeSITEIbHOCTH YeJIOBEKa, CBA3aHHOM C repepaboTKOMN BEIeCTB.

3. B mpyoosoti cghepe:
* MPOBOJIUTH XUMHUYCCKUI IKCIIEPUMEHT.



4. B cghepe bezonacrhocmu scuznedessmensbHOCmu.:

* OKa3bIBaTh IEPBYIO MOMOIb NPU OTPABICHMSIX, 0)KOraX M JPYrMX TpaBMaX, CBSI3aHHBIX BEIIECTBAMU U
nabopaTOpHBIM 000PYIOBAHUEM.

OIIMCHIBATH CBOMCTBA TBEPBIX, KHUIKUX, FA3000pa3HBIX BEUIECTB, BHIACISASA X CYIIECTBEHHBIC TPH3HAKH;

* XapaKTEepHU30BaTh BEIIECTBA MO0 COCTABY, CTPOCHUIO U CBOICTBAaM, yCTaHABJIMBATh MPUUYMHHO-CIICACTBEHHbIE
CBSI3M MEKIY IaHHBIMH XapaKTepUCTUKaMHU BEIIECTBA;

* pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHH «aToOM», «MOJEKYyJIa», «XMUMHUYECKHHA HIIEMEHT»,
«IIPOCTOE BEILIECTBOY, «CIOKHOE BELLIECTBOY, «BAJIEHTHOCThY, UCIOJIb3YSl 3HAKOBYIO CUCTEMY XUMHUU;

* 1300pakaTh COCTaB MPOCTEHIIMX BEIIECTB C MOMOUIbI0 XUMHUUYECKUX (OPMYN U CYLUIHOCTb XUMHUECKUX
pEeaKkuil C MOMOLIbI0 XUMUYECKUX YPABHEHMUIA;

* BBIYHCIIATD OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEIIECTB, a TAaKXKE€ MAacCOBYIO JIOJIIO
XMMHUYECKOT'0 JJIEMEHTA B COSAMHEHMSIX JJIs1 OLICHKH UX MPAaKTUYECKOI 3HAaUUMOCTH;

* CPaBHUBATh 110 COCTAaBY OKCH/IbI, OCHOBAHHUS, KUCIIOTHI, COJIN;

* KJ1accu(pUIMPOBATH OKCUIBI U OCHOBAHUS 110 CBOMCTBAM, KMCJIOTHI U COJIA IO COCTAaBY;

* [10JIb30BaThCA J1a00PATOPHBIM 000PYIOBAaHHEM U XUMHUYECKOM MOCYI0M;

* IPOBOJUTH HECIIOKHBIE XUMHUUECKHE OIBITH U HAOIIOACHUS 32 U3SMEHEHUSIMH CBOMCTB BEILIECTB B IIpOIECCE
UX MpeBpalleHuit; coOI01aTh MpaBuiia TEXHUKH 0€30MaCHOCTH MIPH MIPOBEACHNUU HAOIIOICHUN U OTIBITOB;

* pa3nuy4aTh SKCIEPUMEHTAIBHO KUCIOThI U IEIOYH, OIB3YSICh HHANKATOPAMH; OCO3HABaTh HEOOXOANUMOCTh
cobmroaeHust Mep 0e30MacHOCTH IpU 00pAaIlIEeHHUH C KUCIOTaAMH U IISI0OYaMHU.

* pacKpbIBaTh CMBICI Neproanueckoro 3akona /[. . Menneneena;

* ONHCHIBATh U XapaKTEPH30BaTh TAOINYHYIO (POPMY MEPHOINUECKON CUCTEMbI XUMUYECKHUX 3JIEMEHTOB;

* XapaKTepHU30BaTh COCTAB ATOMHBIX SIEP M PACIPENEIECHUE YHCIa IEKTPOHOB IO 3JIEKTPOHHBIM CIIOSIM
aTOMOB XMMHUYECKHUX JIEMEHTOB MaJbIX IEPUOJIOB IEPUOJIUYECKOIN CUCTEMBI, @ TAKKE KU U KaJbLINs;

* pa3nIu4aTh BHJIbl XUMHUYECKOH CBS3M: MOHHYIO, KOBAJICHTHYIO IOJIAPHYIO, KOBAJECHTHYIO HENOJSPHYIO U
METaJNINYECKYIO;

* 1300paXkaTh JIEKTPOHHO-UOHHBIE (POPMYIIbI BELECTB, 00Pa30BaHHBIX XMMUYECKUMHU CBSA3SIMU Pa3HOTO BUJA;

* BBISIBJISITh 3aBUCUMOCTb CBOMCTB BELIECTB OT CTPOEHUS MX KPUCTAIUIMUECKUX PEIIETOK: HOHHBIX, AaTOMHBIX,
MOJIEKYJISIPHBIX, METAJIMYECKHUX;

* XapaKTepU30BaTh XHWMHUYECKUE DBJIEMEHThl M HX COEAMHEHHS Ha OCHOBE IIOJIOKEHMSI 3JIEMEHTOB B
NEPUOINYECKON CUCTEME U OCOOCHHOCTEH CTPOEHUS UX aTOMOB;

* XapaKTepHU30BaTh HAyYHOE M MHUPOBO33PEHUYECKOE 3HAUEHUE INEPHUOJUYECKOI0 3aKOHA M NEPUOANYECKON
cucteMbl xumuueckux osnaemeHtoB JI. M. MenneneeBa; ¢ OOBSCHATH CYyThb XHMHUYECKHX IPOLIECCOB M HX
MPUHIUIHAIBHOE OTINYME OT PU3NUECKUX;

* Ha3bIBaTh IPU3HAKU U YCIIOBHSI IPOTEKAHUS XUMHUECKUX PEAKLIN;

* YCTaHABJIMBATh IPHUHAJUIC)KHOCTh XHMHUYECKON peakuuud K ONpeAeJ€HHOMY THUIy [0 OJHOMY U3
KJIaCCU(DMKALIMOHHBIX MPHU3HAKOB: 1) MO YHMCIy M COCTaBY MCXOJHBIX BEIECTB W NMPOJYKTOB PEAKIMU (pEeaKkuuu
COCIIMHEHUS, PA3JIOKCHHS, 3aMEIICHUS W OOMEHa); 2) [0 BBIICICHUIO WIM TOTJIONICHHIO TETUIOTH (PEeakKIiuu
9K30TEpPMUYECKUE U IHIOTEPMUUYECKHE); 3) 10 U3MEHEHUIO CTENEHEH OKHCICHHUS XMMHUYECKHUX 3JIEMEHTOB (peakiuu
OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE); 4) 110 00paTUMOCTH Ipoliecca (peakuu o0paTuMble U HeoOpaTUMBbIE);

* COCTaBIATh YPAaBHEHMs DSJIEKTPOJUTHUYECKOM TUCCOLMAIMM KUCJIOT, LIeJouel, cosiel; MOJHbIE U
COKpaIlEHHBIE HOHHBIE YPaBHEHUS peaklinii 00OMEHa; ypaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUi;

* IPOTHO3UPOBATh MPOAYKTHl XHMHUYECKHUX peakiuid 1o ¢opMylaM/Ha3BaHUSIM MHCXOIHBIX BEILECTB;
OTIpeNIeNIATh NCXOTHBIC BEIIECTBA 10 (hopMynam/Ha3BaHUSAM HPOITYKTOB PEAKIINH;

* COCTaBJIATh YPAaBHEHMsI pEaKIUil, COOTBETCTBYIOIIMX IIOCIIEOBATEIBHOCTH («IEMOYKe») IMpeBpaIleHnit
HEOpPraHMYECKHX BEIIECTB Pa3IMYHbIX KJIacCOB;

* BBISIBIIAITD B IIPOLIECCE DKCIIEPUMEHTA MIPU3HAKH, CBUETEIIBCTBYIOIINE O MPOTEKAHUHM XMMHYECKON PEAKINH;

* [IPUTOTOBJIATH PACTBOPBI C OMPEIEIEHHON MaCCOBOM J10JIEM paCTBOPEHHOTO BEILIECTBA;

* OIIPEJEIATh XapaKTep CPebl BOAHBIX PACTBOPOB KUCIIOT M LIEJIOUEH IO N3MEHEHHUIO OKPACKH MHANKATOPOB;

* IPOBOJUThH KAUYECTBEHHBIEC PEAKIIUH, TOATBEPHKAAIOIINE HATMYUE B BOAHBIX PACTBOPAX BELIECTB OTAEIBHBIX
HOHOB

* OIPENEIATh MPUHAAJIEKHOCTh HEOPraHMYECKUX BEIIECTB K OJTHOMY M3 U3YYEHHBIX KJIACCOB/TPYII: METAJUIbI
U HEMETAJLIBI, OKCHJIbI, OCHOBAHHUSI, KUCJIOTBI, COJIH;

* COCTaBJIATH (POPMYIIBI BEIIECTB [0 UX HA3BAHUSAM;

* OIIPENEIATh BAJIECHTHOCTD U CTENIEHb OKUCIIEHHUS YJIEMEHTOB B BEILIECTBAX;
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® COCTaBJIATH (bOpMy.HI:I HCOPTaHNUYCCKUX COCI[I/IHGHI/Iﬁ II0 BAJICHTHOCTSAM U CTCIICHAM OKUCJICHUS 3JIEMCHTOB, a
Tak)Ke 3apsiaM HOHOB, YKa3aHHBIM B TaOJIUIE pACTBOPUMOCTH KHUCIIOT, OCHOBAHUMN U COJICH;

b 06'I)SICH$ITB 3aKOHOMCPHOCTHU U3MCHCHU A (1)I/I3I/I‘I€CKI/IX U XUMUAYECKUX CBOICTB MMPOCTBIX BCUICCTB (MeTaJIJIOB
Y HEMETAIIJIOB) M MX BBICIIUX OKCHUIOB, 00Pa30BaHHBIX 3JIEMEHTAMHU BTOPOTO U TPETHETO MEPUO/IOB;

* HA3bIBAThH 06HII/I€ XUMHUYCCKUEC CBOﬁCTBa, XapaKTCPHBIC AJIA T'PYIIl OKCUA0B: KMCJIIOTHBIX, OCHéBHBIX;

* Ha3bIBaTh OOIIME XMMHUUECKHE CBOWCTBA, XapaKTepHBbIE IS KAXKIO0T0 U3 KIACCOB HEOPTaHMUYECKUX BEIIECTB:
KHCJIOT, OCHOBAHMUI1, COJICH;

* IPUBOJUTh TPHUMEPHI pEaKIUi, MOATBEPKAAIOIINX XHUMHUYECKHE CBONCTBA HEOPraHWYECKHUX BEIIECTB:
OKCHIOB, KHCJIOT, OCHOBAaHHI U COJICH;

* ONpEAENATh BEIIECTBO-OKUCIUTENb W BEIIECTBO-BOCCTAHOBUTENIb B OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuux;

* COCTaBJISITh OKHCIUTEIBHO-BOCCTAHOBUTENBHBIN OanaHc (IS M3YYEHHBIX PEakiuil) MO MpeasioKeHHBIM
CXEMaM pEeaKIIHii;

* MPOBOJUTH J1A0OPATOPHBIE OIBITH, TOATBEPKIAIONINE XUMHUYECKHE CBOIMCTBA OCHOBHBIX KIIACCOB
HCOPraHNMYCCKHX BCIICCTB,

IIpeomemnvimu pe3yromamamu uyuenusn npeomema « Xumusay 6 9 Knacce a61a10mcsa ciedyoujue ymeHus:

1. B nosnasamenvhoti chepe:

JaBaTh ONpEJEICHUS] W3YYEHHBIX IMOHSATUN: BEIIECTBO (XMMHUYECKUH 3JIEMEHT, aTOM, HOH, MOJIEKYyJa,
KpHUCTaJUIM4YeCKas peIleTKa, BEIIeCTBO, MPOCThIE U CIIOXKHBIE BELIECTBA, XUMHUecKas (opMysa, OTHOCHUTEIIbHAS
aTOMHas Macca, OTHOCHUTEJIbHAs MOJIEKYJISIpHAsh Macca, BaJCHTHOCTb, OKCHJIbl, KHCIOTbI, OCHOBaHHs,  COJIH,
aM(pOTEpPHOCTb, UHANKATOP, MEPHUOAMUYECKUIA 3aKOH, MEpUOJUYECcKas CHCTeMa, NepUoJuYecKas TabyuIa, U30TOIbI,
XUMHYECKasl CBA3b, JIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCIIEHUS], JJIEKTPOJIUT); XMMHUYECKas peakiys (XUMUYECKOe
YPaBHEHHUE, TI'€HETHYECKas CBs3b, OKHUCIEHHE, BOCCTAHOBJICHHME, AJIEKTPOJIUTUYECKAS JUCCOLMALUA, CKOPOCTh

XUMUYECKON peaKIun);
OMUCHIBATh JIEMOHCTPAIMOHHBIE W CAMOCTOSITEIbHO TPOBEJICHHBIE HSKCIEPUMEHTHI, HUCIOJb3Ysl JJIs 3TOTO
€CTECTBECHHBIN (pycckuid, POTHOM) SI3BIK u SI3BIK XUMHH;
ONKCHIBATh M pPA3INYaTh H3YyUEHHBIE KJIACCHI HEOPraHWYECKUX COEAMHEHUH, IPOCTHIE U CJIOXKHBIE BEILECTBA,
XUMHYECKHE peakuuu;
KJIaccu(uIpoBaTh U3YYEHHBIE OOBEKTHI u SIBJICHUS,

- HAOJIIOIaTh JEMOHCTPUPYEMbIE U CAMOCTOSITENIbHO MPOBOJKUMBIE OIBITHI, XMMHUUECKHE PEAKIMH, MPOTEKAIOIIHE B
IIpUpoie u B OBITY;
* JIelaTh BBIBOJBI M YMO3AKIIOUEHHUS U3 HAOIIOACHUM, NU3yYCHHBIX XMMHUECKUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBAThH
CBOIICTBa HEU3YYEHHBIX BELIECTB 1o aHAJIOTUH co CBOMCTBaMHU W3YYEHHBIX;

CTPYKTYpHUPOBAaTh H3YYEHHBI MaTepual M XUMHUYECKYI HH()OPMAIUIO, MOJYYCHHYIO M3 JIPYrUX HCTOYHUKOB;
* MOJIETTUPOBATh CTPOEHUE ATOMOB 3JIEMEHTOB IIEPBOTr0 — TPETHETO MEPHOAOB (B paMKaxX M3y4EHHBIX IOJIOKEHUI
teopun . Pesepdopna), ctpoeHne npocTenimx MoueKyI.

2. B yennocmuo-opuenmayuouHou cgepe:
aQHAJIM3UPOBATh M OLIEHHWBATh IIOCIEACTBUS JI OKpY)KaloIleld cpeibl OBITOBOM M IPOU3BOJICTBEHHOU
JeSITeIbHOCTH YeJIOBEKa, CBA3aHHOM C repepaboTKOM BEIECTB.

3. B mpyoosoti chepe:
* IIPOBOJIUTH XUMUYECKHUI IKCTICPUMEHT.

4. B cghepe bezonacrnocmu HcuznedessmenbHOCHu:

* OKa3bIBaTh MEPBYIO MOMOILb MPH OTPABIECHUAX, 0X)KOTaX U APYrMX TPaBMax, CBS3aHHBIX C BELIECTBAMH U
1a60paTOPHBIM 000PYI0BAaHUEM.

TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC (70 YACOB)
Ha3zeanue Tema ypoxa Ocnognule euowt doeamenvnocmu | Hcnonvzos
pazoena ooyuarouwuxcs anue
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obopyoosa

HuUus
uemmpa
«Touka
Pocmay
Beeoenue (5u) | 1.Ilpeomem xumuu. | Coymanvue oObSICHEHUN yUUTENS.
Bewecmaea. CamocrosTenbHas paboTa ¢ y4eOHUKOM.
OO0BsicHeHHE HAOTIOaEMBIX SIBIICHUM.
2.Ilpespawenus
pespaty Pabora ¢ pa3naTouyHbIM MaTEPHAIIOM.
eeujecms. Ponv N
Crnymanue 0ObsICHEHUIA YUUTEIS.
XUMUU 8  JCU3HU
CamocrosTenbHas padoTa ¢ y4eOHUKOM.
uenogexd.
3. Kpamxuii  ouepk | Cinymanue oObICHCHUN YUUTEIIA.
ucmopuu paszsumusi | CamocTosiTelibHas paboTa ¢ y4eOHUKOM.
Xumuu. OTbéop ® cpaBHCHHWE MaTepuaga Ii0
HECKOJIbKUM HCTOYHUKAM.
4.11CXD J[.U. | Cnymanue 0ObsICHEHUN YIUTETIS. Hatunk
Menoeneesa. 3naxu | CamocTosiTeNibHas paboTa ¢ y4eOHUKOM. | BBICOKOH
XUMUYECKUX PaGota c Tabmuneit Meneneena. TeMIiepaTyp
9/1eMEeHMO8. PaGota ¢ kapToukamu. pl, JlaTuuk
TeMIepaTyp
BI
TJIATUHOBBIN
5. Xumuueckue
Ananuz Gopmyir.
Gopmyns.
Omuocumenvuas Pemenne TEKCTOBBIX KOJIWYECTBEHHBIX M
AMmoMHAA u | KAHECTBCHHBIX 3a1a4.
MOJIEeKYIIAPHAS Crnymanue 0ObSICHCHUIH YUIUTEIS.
Mmacceoi. Pa6oTa B mapax.
Pabota B rpynnax.
Amombt 1. OcHognbie Hatuuk
PaboTa ¢ pa3gaTtoyHbIM MaTepHUaIoOM. .
XUMUYECKUX | C8eOeHUs ) o BBICOKOH
Crnymanue oObsICHeHUI yUnUTENs.
InemMenmos CMpoeHuU amomoa. TEMIIEPATYp
CamocTrosTenpHas paboTa ¢ y9eOHUKOM.
(8u) Hzomonol. bl, JlaTumk
TEMIIEPATyp
BI
TJIATUHOBBIN
2. Cmpoenue | Ciymanue OObICHCHUA YIUTEIS.
INEeKMPOHHBIX CamocTrosTensHas paboTa ¢ yaeOHUKOM.
obonouex amomos. | Padbora ¢ Tabauieit Menneneesna.
Hzmenenue uucna | Pabota c kapToukamu.
9/1eKMPOHO8 na | Pabota B mapax.
BIYV. Pabora B rpynmnax.

3. Uonnas cesse.

Crnymianue oObsCHEHHI yUUTEIS.
Penrenune mocraBneHHbIX 3a1a4.
Pabora ¢ yaeOHUKOM.

PaGoTa B mapax.

Pabora B rpymnmnax.

4. Bzaumooeiicmsue
amomos
NIeMEHMOB-
HeMemaJlilos
Mmedxncdy coboll.

Crnymianue oObsCHEHHI yUUTEIS.
Pabora ¢ Tabauieit Menneneesa.
Pemenne 3amauq.
PaGoTa B mapax.
Pabota y nocku.
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5. Kosanenmnas
XUMUYECKASA CE53b.

Pabota ¢ pa3naTOYHBIM MaTepUAJIOM.
Cnymanue oObsICHEHUH yunuTesl.
CamocrosiTenbHas paboTa ¢ y4eOHUKOM.

6. Memannuueckasn
XUMu4eckas cesso.

Pabora ¢ pa3naTouHbIM MaTEpPHATIOM.
Cnymranve 00bsICHEHUN YIUTETIS.
CamocTosTenpHasi paboTa ¢ yaeOHUKOM.

7. Obobwenue u
cucmemamu3ayusi
SHAHUIL .

PaGota B mapax.

PaGota B rpynmax.

Pemenne 3anau.

[IpoBepka moy4eHHbBIX 3HAHUH.
[TonroroBka K KOHTPOJIBHOU paboTe.

8. Konmponvnas

Pemenue 3aganuii KOHTPOJIBHOU PaOOTHI.

paboma No |.
Ilpocmuie 1. Ilpocmule JlaTunk
Pabora ¢ pa3naTouHbIM MaTepHAIOM. .
eemecmea (7 | sewecmsa - N BBICOKOH
Cnymanue oObsICHEHUH yunuTesl.
u) Memaivl u TEeMIepaTyp
CamocTrosTensHas paboTa ¢ yaeOHUKOM.
HeMmemaol. AHAIHS OLIHGOK b, JlaTumk
Ananus o TEeMIepaTyp
. AHanu3 KOHTPOIBHOM pabOTHI.
KOHMPOIbHOU Bl
Pabora Hax ommOkamu. .
pabombi. TUTATUHOBBIN
Peurenue 3amauy.
— W3MEpeHue
TEeMIEpaTyp
bl TIEPEXOJI0B
AJTOTPOTTHBI
X
MoauduKau
51 Cephl;
U3MEpEeHue
TeMIIepaTyp
bl TUTABJICHUS
BEIIICCTB.
2. Konuuecmeso
Ananuz popmyir.
sewecmaa.

Pemienue TEKCTOBBIX KOJMYECTBEHHBIX U
Ka4eCTBEHHBIX 3a71a4.
Cnymanue 0ObsICHEHUH yUnTeNsl.

3. Pewenue 3aoau .

Ananuz gopmyir.

Pemnienne TEKCTOBBIX KOJWYECTBEHHBIX U
KauyeCTBEHHBIX 3aJau.
Crnymanue 00bsCHEHUH yUUTEIsl.

4. Monapnuiii
0bvem 2a308.

Amnanusz popmy.

Pemienrie TEKCTOBBIX KOJMYECTBEHHBIX U
KaueCTBEHHBIX 3a]1a4.
Cnynranue 00bsICHEeHUN YIUTETIS.

5. Pewenue 3a0au.

Ananmuz Gopmyir.

Pemienne TEKCTOBBIX KOJUYECTBEHHBIX U
Ka4eCTBEHHBIX 3a71a4.
Crnymanue oObsCHEHHH yUUTEIIs.

6. Obobwenue u
cucmemamu3ayus
3HAHUU no 2naee

PaGota B mapax.
Pa6ora B rpymnmax.
Pemenne 3anmau.
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«IIpocmuie

IIpoBepka noy4EHHbBIX 3HAHUM.

geuecmea. IToaroroBka K KOHTPOJIBHOU padoTe.
7. Kommponvuas | Penienue 3aiaHuii KOHTPOJIbHOU pabOTHI.
paboma No 2.
Coeounenus | 1. Cmenens | Cnymanue 0ObSICHEHUH yUuTens.
xumuyeckux | okucnenus. Ananuz | CaMocTOsTENbHAs paboTa ¢ yUeOHUKOM.
71eMenmoe KOHMPOIbHOU Pabora ¢ Tabnuieit Meneneena.
(15 u). pabomai. Pabota c kapToukamu.
2. Basxcnetiwue
Pabota ¢ pa3naTOYHBIM MaTepUaJIOM.
Kaaccol  OUHAPHBIX .
. Crnymianue oObsCHEHHI yUUTEIS.
CcOeOuHeHUl .

CamocrosTenpHas pa60Ta C y‘le6HI/IKOM.

3. OcHosanus. P Hatuuk pH
aboTa ¢ pa3IaTOYHBIM MAaTEPUAIIOM.
Cnymanue oObsICHEHUH yUnuTesl.
CamocrosiTenbHas paboTa ¢ y4eOHUKOM.
4. O6o6wenue u | Pabota ¢ pa3aTOYHBIM MaTEPUAIIOM.
cucmemamuszayus | PemeHue 3anad.
3HaHUIL. 3aKkperieHUue 3HaHUM 110 TEME.
5. Kucnomui. Crnymanue oObCHEHUH yUUTES. Haruuk pH
CamocrosTenbHas paboTa ¢ yUeOHUKOM.
Ot1bop ™ cpaBHEHHE MaTepuaia IIo
HECKOJIbKUM MCTOYHHKAM.
6. Ob6obwenue u | Pabora ¢ pa3gaTOYHBIM MaTEPHAIIOM.
cucmemamuszayus | Pemenue 3anau.
SHAHUII. 3akperuieHue 3HaHUM 10 TEME.
7. Conu. Crnymanue 0ObsCHEHUH yUUTEs. Hatuuk pH

CamocTrosTenbHas paboTa ¢ yueOHUKOM.
OT10op ¥ cpaBHEHHE MaTepuaga II0
HECKOJBbKUM NCTOYHUKAM.

8. Obodbwenue u

Pabota ¢ pa3naTOYHBIM MaTepUaIOM.

cucmemamuszayus | Pemenne 3anad.
SHAHUI. 3akperuieHUue 3HaHUM 10 TEME.
9. Obobwenue u | Pabota ¢ pa3naTouHbIM MaTEPHATIOM.
cucmemamuszayus | Pemenue 3anad.
SHAHUU 00 | 3aKkperieHne 3HaHUH 110 TeMe.
OCHOBHBIX KIACCAX
Heop2aHu4eckux
gewecms.
10.

Pabora ¢ pa3narouyHbIM MaTepuaioMm.
Kpucmannuueckue .

Crnymanue 0ObSICHEHUH yUUTENs.
peutemku.

CamocrosiTenpbHas paboTa ¢ y4eOHUKOM.
12. Yucmole | Cnymanue 0ObSICHEHUN yUUTES.

egewecmea U cmecu.

CamocrosTenbHas paboTa ¢ y4eOHUKOM.
OT1Oop ¥ cpaBHeHHE MaTepuaga II0
HECKOJIbKUM MCTOYHHKAM.

13. Maccosas u

Amnanusz popmyi.

obvemHas oonu
KOMHOHEHMO8 Pemienrie TEKCTOBBIX KOJMYECTBEHHBIX U
cmecu. KaueCTBEHHBIX 3a7a4.
Cnynranue 00bsICHEeHUN YIUTETIS.
14. Pacuemui,
Ananmuz Gopmyir.
CB8A3aHHbIE c

nousmuem «00aA.

Penrenne TEKCTOBBIX KOJIHMYSCTBEHHBIX U
Ka4CCTBCHHBIX 3aaa4.
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Caymanue 00bsCHEHUH yUUTEsl.

15. Koumponvuas

Pemienue 3a1anuii KOHTPOJIBHOM PabOTHI.

paboma No 3.
H3menenua, 1. Duszuyeckue
Pabota ¢ pa3naTouHbIM MaTEepHaIOM.
npoOUCX00AWU | AGTICHUS 6  XUMUU. .
Crnymanue oObsCHEHHI yIUTEIS.
e ¢ | Ananus
. CamocrosTenbHas padoTa ¢ y4eOHUKOM.
6ewjecmeamu | KOHMPOJbHOU
(12 u). pabomai.
2. Xumuyeckue | Ciymanue oObICHCHUN YIUTEIIA.
peaxkyuu. CamocrosiTenpHas paboTa ¢ y4eOHUKOM.
Otbéop u cpaBHeHHE MaTepuaga 10
HECKOJIbKUM HCTOYHHKAM.
3. Xumuyeckue | Ciaymanue oObsICHEHUN yUUTE.
VpasHeHusl. CamocTrosTtenbHas paboTa ¢ yaeOHUKOM.

Otbéop u cpaBHeHHE Marepuaga To
HECKOJIbKMM UCTOYHHKAM.

4. Pacuemwvr no
Ananuz Gopmyir.
XUMUYECKUM
YDABHEHUAM. Pemienne TEKCTOBBIX KOJIHMYECTBEHHBIX M
KauyeCTBEHHBIX 3aJau.
Crnymanue 0ObsICHCHUI YUUTES.
5. Pacuemvr no
Ananu3 GpopmyIL.
XUMUYECKUM
YpasHeHuaM. Pemennie TEKCTOBBIX KOJIWYECTBEHHBIX U
KaueCTBEHHBIX 3a]1a4.
Crnynraaue 00bsICHCHUN YIUTEIIS.
6. Peaxyuu
Pabora ¢ pa3naTouHbIM MaTepHAIOM.
DPA3NOHCEHUS. .
Cnymanue oObsICHEHUH yunuTeNs..
CamocTosTenpHas paboTa ¢ yaeOHUKOM.
7. Peaxyuu P
aboTa Cc pa3JaTOYHBIM MaTEPHATIOM.
CcOeOuUHeHUs. .
Crnymanue oObsICHEHUH yUnuTesl.
CamocTosTenpHas paboTa ¢ y4eOHUKOM.
8. Peaxyuu | Cnymanue oObICHEHUN yUUTE.
3aMeujeHusl. CamocrosTenbHas paboTa ¢ y4eOHUKOM.

Otbop W CpaBHEHHWE Marepuana Io
HECKOJIbKUM HCTOYHHKAM.

9. Peaxyuu oomena.

Canymanue oObICHEHUH yuuTes.
CamocrosiTenpHas padoTa ¢ y4eOHUKOM.
Ot10op ¥ cpaBHEHHE MaTepuaga II0
HECKOJBbKUM UCTOYHHUKaM.

10. Tunwi

Pabora ¢ pa3naTouHbIM MaTepHaIOM.
XUMUYECKUX .

g Crnymanue oObsICHEHUH yUUTENs.
peaxkyuil Ha
. CamocTrosTenpHas paboTa ¢ yueOHUKOM.

npumepe  C80UCM8
800bl.
11. Oboo6wenue | Pabota B mapax.
sHanuii. no meme | Pabota B rpynmnax.
«Hszmenenus, Penrenune 3apmau.
npoucxoosuyue ¢ | [IpoBepka mosy4yeHHbIX 3HAHHM.
sewecmeamuy. [TonroToBKa K KOHTPOJIBLHOM padoTe.
12.  Koumponvuas | Pemenue 3agaHuii KOHTPOJIBHOM PaOOTHI.
paboma No 4.
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Ilpocmeiimue
onepayuu ¢
eeuwecmeamu
(Xumuueckuit
npaKmuKym)

(5 u).

1. Ilpakmuueckas

paboma Nel.
Ipuemur
oopawenus c
1abopamopHbvim
000pY008aHUEM.

Habmonenue 3a
YUUTEIS.
OO0OBsicHEHNE HAOIIOHAEMBIX SIBIICHUH.
[locTaHOBKa OIBITOB MJIsi JAEMOHCTPAIUU
KJIaccy.

BrinonHenue npaktuueckoil paboThlI.

ACMOHCTpalUsIMU

2. Ilpaxmuueckas Jatuuk
HaOmroneune 3a JIEMOHCTPALMSIMHU
paboma  Ne2 TeMIepaTyp
YUUTENS.
Habnwooenue 3a . BI
. . OOBsicHEHHE HAOTIOAAEMbBIX SIBJICHUH. .
2opaueti ceevoli. TUTATUHOBBIN
[TocTaHOBKa OMBITOB JAJIsl I€MOHCTpPALUN
KJ1accy.
BeinosiHeHHe MpakTUYecKon paboThlI.
3. Ilpaxmuuyeckas Hatuuk
Habaronenue 3a JEMOHCTPAIHSIMHU .
paboma  Ne3 BBICOKO
YUUTEN.
Ananuz nouser u . TEMIIEPATYp
OO0BbsicHeHHE HAOIIOAAEMBIX SIBIICHUMN.
6000bL. bl, JlaTumk
[TocTaHOBKa OMBITOB AJISl I€MOHCTpPALUU
TEMIIEPATYp
KJ1accy.
. BI
BrinonHeHue npakTuieckoil paboThl. .
TUTATHHOBBIN
—U3MepeHue
TEMIIEPATYp
Bl B TIpOIIeCCe
00y4eHus
nprueMam
BBITIAPYUBaHU
1 BOABI U3
00pasioB
MIOYBHI.
Hatuuk pH —
pH -
HU3MepeHue
BOJOPOJHOTO
MOKa3aTess
BBITSKKH
pacTBopa
TTOYBHI
4.  Ilpakxmuueckas Jatuuk
HabGmronenune 3a JEMOHCTPAIHSIMHU .
paboma  Ned BBICOKOM
yUuTeNs.
Ipusnaxu . TeMIIepaTyp
OObsicHeHHE HAOIIOTAEMBIX SIBJICHHIA.
XUMUYECKUX pl, JlaTuuk
g [TocTaHOBKa OMBITOB AJISl I€MOHCTpPALUU
peaxkyuil. TEeMIEpaTyp
KJIaccy.
. Bl
BrimonHenue npaktuieckoil paboThl. .
TUTATUHOBBIA,
Hatuuk pH —
MpU3HAKU
peakuuii 1o
U3MEHEHHUIO
cpenbl
(peaxrust
HeUTpanu3ail
un)
5. Ilpaxmuueckas ONEeKTPOHHBI
Hab6mronenune 3a JIEMOHCTPAIUSIMU
paboma Nos. e BECHI,
YUUTeNs.
Ilpuecomosnenue Habop
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pacmesopa caxapa u | O0bsICHEHUE HA0JII0JaeMbIX SIBICHUH. nabopaTopuu
pacuem ezo | IloctanoBka omnbITOB s neMoHcTpauuu | [TMA
maccosoii  doau 6 | Kiaccy.
pacmaeope. BrImosiHeHHE TPaKTHYECKON pabOoTHI.
Pacmeopenue. | 1.  Pacmesopenue. aTYUK
P P PaGoTa ¢ pa3maToyHbIM MaTepHUaIOM. A .
Pacmeopur. Pacmeopumocmo o BBICOKOM
Crnymanue 0ObsICHeHUI YUUTEIS.
Peaxyuu gewecms 6 gooe. TeMIeparyp
CamocrosTenbHas padoTa ¢ y4eOHUKOM.
UOHHO20 b, Jlatumk
oomena. TeMIepaTyp
Okucnumenvn bl
0- IJIATUHOBBIN
eéoccmanogum — o
efbHble TOPEHUIO0
peaxyuu(11 u) CKa3aHo
2. 3J]C. OchosHvle BBIIIIE,
Pabora ¢ pa3naTouHbIM MaTepHaIoOM.
nonaooicenuss T3/ N Hatuuk pH —
Crnymanue oObsICHeHUI yUnTENs.
npu
CamocrosiTenpHas padoTa ¢ y4eOHUKOM. p
W3YYCHUU
3. Honnvie
Ananu3 GpopMmyIL. KHCJIOT U
YPAGHEHUA. OCHOBaHUI
Perenrie TEKCTOBBIX KOJIWYECTBEHHBIX H
KaueCTBEHHBIX 3a7ad. (cpena
Crnymanue 0ObsICHeHHI YUUTEs. pacTsopa).
JlaTumk
4.. Kucnomel, ux
Pabora ¢ pa3daaTOYHbIM MAaTCPUATIOM. 3JIEKTPOIIPOB
Knaccuguxayus  u .
. Crnymanue oObsICHEHUH yUnuTes. ONHOCTH -
ceoticmaa.
CamocrosTenbHas paboTa ¢ y4eOHUKOM. | p3yueHue
5. OCH06CZHI/I}Z, ux MIPOBOMOC

Knaccuguxayus  u
ceolicmea.

PaboTa ¢ pa3naTOYHBIM MaTEpUAIIOM.
Cnymranue oObsICHEHUH YIUTETIA.
CamocrosiTenbHas paboTa ¢ y4eOHUKOM.

6. Okcuowi, ux
Kiaccuguxayus  u
ceolicmaa.

Crnymanue oObsICHEHUH yunuTeNsl.
CamocTrosTensHas paboTa ¢ yaeOHUKOM.
OT6op W CpaBHEHHME MaTepuaia TIo
HECKOJIbKUM HCTOYHHKAM.

7. Conu, ux
Kraccuguxayus  u
ceolicmad.

Crnymanue 0ObsCHEHUH yUUTes.
CamocrosiTenbHas padoTa ¢ y4eOHUKOM.
Ot10op ¥ cpaBHEHHE MaTepuaia IIo
HECKOJBbKUM NCTOYHUKAM.

8. Tenemuueckas
C6513b MeHcoy
Kaccamu eeuecms.

Pabota ¢ pa3maTouHBIM MaTEpHAIOM.
Crnymanue oObICHEHUH yUUTES.
CamocrosTenbHas paboTa ¢ y4UeOHUKOM.

9. Oxucaumenvro-
80CCMAHOBUMETIbH
ble peakyuu.

Cnynranvie 00bICHECHUA YIUTEIIS.
CamocrosiTenbHas paboTa ¢ y4eOHUKOM.
OT1Oop ¥ cpaBHEHHE MaTepuaga II0
HCCKOJBbKUM UCTOYHHUKAaM.

10. Obobwenue u

PaGota B mapax.

TH PacTBOPOB

cucmemamusayuss | Pabora B rpymnmax.

3Hanui no meme « | Pemenune 3anau.

Pacmeopenue. IIpoBepka NoITy4eHHBIX 3HAHUMN.
Pacmesopur. [loaroToBKa K KOHTPOJIBHOU padoTe.
Peaxyuu  uonnoco

oomena. OBPy.

11.  Koumponvnasa | Pemienue 3aganuii KOHTPOJIBHOM paObOTHI.
paboma Ne 5
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Ceoiicmea 1. Ilpaxmuuecxas
HabGmiomenne  3a  JI€MOHCTpalusMu
anekmpoaumo | paboma  Ne 6. —
6 Honnvle peaxyuu. X .
( . OObsicHeHHE HAOIIOITaEMBIX SIBJICHHIA.
XumuuecKkuii
[ToctaHOBKa OIBITOB /JIsi IEMOHCTpPALUU
npaKmuKym)
“ KJ1accy.
4 BrinonHenue npaktuueckoil paboThlI.
2. Ilpaxmuueckas Jatuuk
HabGmionenue  3a  JeMOHCTpauusiMu
paboma  Ne 7. TeMIepaTyp
YUUTENS.
Yenosus o bl
OOBsicHEHHE HAOTIOAAEMbBIX SIBJICHUH. .
NpOMeKanusl TUTATUHOBBIN
[locTaHOBKa OMBITOB JJIsi AEMOHCTpALIUU
XUMUYECKUX
g KJ1accy.
peakyuii  medxHcoy .
BrImonHeHre MpakTU4ecKoi paboThlI.
pacmeopamu
NEeKMPOAUMOE 00
KOHYa.
3. Ilpakmuueckas Hatuuk pH
HabGmionenne  3a  IeMOHCTpauusMu
paboma  Ne 8.
. YUUTEIIA.
Cesoticmea Kuciom, .
5 OObsicHeHHE HAOII0IaEMBIX SIBJICHHIA.
OKCUO08,
. . | IloctaHOBKa ONBITOB ISl I€MOHCTpALUU
OCHOBAHULL U conell.
KJ1accy.
BrinonaHeHne npakTuueckoi paboThl.
4. Ilpakmuueckas
HaOmroneune 3a JIEMOHCTPALHSIMHU
paboma  Ne 9.
yUUTeNs.
Pewenue .
OO0BsicHeHHE HAOTIOJAEMBIX SBIICHHM.
9KCNepUMEeHMAlbH
[locTaHOBKa OMBITOB [JIsi AEMOHCTpALIUU
bIX 3a0aH4.
KJ1accy.
BrimonHeHne npakTuaeckoil paboThl.
3aknrwuenue | 1.0b606wenue u | Pabora B mapax.
(4u4) cucmemamu3ayus PaGota B rpynmax.

3HAHULL NO YYEOHUKY
xumuu 3a 8 Kiacc.

Pemenne 3anau.
[IpoBepka moy4eHHbIX 3HAHUMH.
[TonroroBKa K KOHTPOIBLHOU paboTe.

2.0600wenue u
cucmemamu3ayus
3HAHULL NO YYEOHUK)
xumuu 3a 8 Kaacc.

PaGota B nmapax.

PaGota B rpynmax.

Pemienue 3apau.

[TpoBepka momy4yeHHBIX 3HAHHM.
ITonroroBKa K KOHTPOIBLHOU paboTe.

3. Hmozosas | Pemienue 3ajanuii KOHTPOIBHON pabOTHI.
KOHMPOIbHASL

paboma no xumuu

3a 8 Kaacc.

4. Ananuz | AHanmu3 omuoOOoK.

KOHMPONbHOU AHanu3 KOHTPOJILHOU paboTHI.

pabomwsi. Paboma | PaboTa Haj omrmOKamu.

HAO owubKamu.

Penrenue 3agau.

Caymanue 0ObsCHEHHH YUUTEIIS.

9 KJIACC (68 YACOB)
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Hazeanue
pazoena,
Koaiuuecmeo

uacoe

Tema ypoka.

Ocnoenble 6uonl
oessmenvHocmu
odyuarowuxcsa

Hcnonvzoes
anue
0bopyoosa
Hus
uenmpa
«Touka
Pocmay

Obwasn

xapaxmepucmu
Ka Xumuueckux

nemenmos (4

y).

1.  Xapaxkxmepucmuxa
XUMUYECKO20 dlleMeHma
H4  OCHOBAHUU €20
NON0HCEeHUs 8
Ilepuoouueckoti
cucmeme I
Memnoeneesa.

u

Crnymanue oObsICHEHUN YUUTEIIS.
CamocrosTenpbHas ~ pabora  C
y4eOHUKOM.

Pabora ¢ Tabnuueit Menzaeneesa.
PaGora ¢ kapToukamu.

2. Xapaxmepucmuxa
XUMUYECKO020 dleMeHma
HA  OCHOBAHUU €20
NOI0JICEeHUs. 8
Ilepuoouueckoii
cucmeme I
Memnoeneesa.

u

Cnymanue oObSICHEHUI yUUTENS.
CamocrositenpHass ~ paboTa €
YU4COHUKOM.

Pabora ¢ Tabnuueit Menzaeneesa.
Paborta ¢ kapToukamu.

3. Xapaxmepucmuka
XUMUYECKO20 dNIeMeHmA
no KUCTIOMHO-
OCHOBHbIM ~ CBOUCMBAM
obpazyemulx um
COeOUHeHUII.

Caymanue oObsICHEHUN yUUTEIS.
CamocrositenpHass ~ paboTa €
y4eOHUKOM.

Pabota ¢ Tabnuueit Meunneneesa.
Pabora ¢ kapToukamu.

4. Ilepuoouueckuii
3axon u Ilepuoouueckast
cucmema  XUMU4eCKUx
onemenmos /. u
Memnoeneesa.

Crnymanue oObsICHEHUN YUUTEIIS.
CamocrosTenpHast ~ pabora  C
y4eOHUKOM.

Pabora ¢ Tabnuueit Menzaeneesa.
PaGora ¢ kapToukamu.

Memannwot

(13

1. Tonoocenue
Memannos 8
Ilepuoouueckoii
cucmeme
J[.U.Menoeneesa u
cmpoeHue ux amomoa.

Crnymanue oObsICHEHUI yUUTENS.
CamocrositenpHass ~ paboTa €
y4eOHUKOM.

Pabota ¢ Tabnuiein Meunneneesa.
PaGora ¢ kapToukamu.

2. Xumuueckue
ceoucmea Memaiios.

Pa6ora c
MaTepUaAJIOM.
Cnymanue oObSICHEHUI yUUTes.
CamocrositenbHas  pabora ¢
Y4EOHHKOM.

pa3aaTOYHBIM

Jatuuk
TeMIepaTypbl
IUIATHHOBLIN

3. llonyuenue
memannos.  Kopposus
Memannos.

Crnymanue oObsICHEHUN YIUTETIS.
CamocrositenbHass ~ paboTa €
Y4eOHUKOM.

OT60p 1 cpaBHEHUE MaTepHaa Mo
HECKOJIbKUM HCTOYHHKAM.

19




4, L]enounvie
Memanno.

Caymanue oObsCHEHUN yUUTEIS.
CamocrositenpHass ~ paboTa €
y4eOHUKOM.

OT100p 1 cpaBHEHHE MaTepUaa Mo
HECKOJIbKUM MCTOYHHKAM.

JlaTuuk
TeMIepaTypbl
IJTATUHOBBIN

5. L]enounvie | Pemenue 3amad.

Memannb. PaGora mo kaproukam.
Pemenue XAMUYECKUX
YpaBHEHUM.

6. Bepunnuil, masHutl u
Pa6ora c pa3aaToOYHBIM

ujenoyHo3eMenbHble
MaTepHaIOM.

Memannoi. .
Cnymanue 0ObSICHEHUN yUUTEs.
CamoctosaTenbHas  pabora C
y4eOHUKOM.

1. Bepunnui, maenuu u

Pemenue 3amau.

ujenoyHo3emenbHbvle PaGora o kaproukam.

MemaJnvl. Pemenue XUMHUYECKUX
ypaBHEHUH.

8. Antomunuil.
Pabora C pa3aTOYHBIM
MaTepHAIOM.
Crnymanue oObsICHEHUN YUUTETIS.
CamocrositenbHasgs ~ pabora ¢
Y4EOHHKOM.

9. Anromunuii.

Pemenue 3angau.
Pabora no kapTo4kam.

Pemenne XHUMHYECKHX
YpaBHEHUI.

10. Kene3o. Cnymanue oObSICHEHUI yUUTENs.
CamoctosaTenbHass  pabotra C
y4€OHUKOM.

OO0bsaAcHeHNE HaAOJIFOTaEMBIX
SIBJICHUM.

11. 3axpennenue u

Pabota B mapax.

cucmemamu3zayus PaGora B rpynmax.

3HaHUl no 2naee nepsou | Pemenue 3anad.

«Memannvi. [IpoBepka mony4eHHbIX 3HAHUM.
I[TogrotoBka K  KOHTPOJIBHOM
pabore.

12. Konmponvhasa | Pemienue 3amaHuil KOHTPOJBHOMN

paboma Nel | paGoThL.

«Memannvi.

13. Ananusz | AHanu3 ommoOOK.

KOHMPOIbHOU pabomsl. | AHAIIN3 KOHTPOJIBHON paOOTHI.

PaGora Hazg ommbOKaMH.
Pemrenne 3agau.
Caymanue oObsCHEHUN YUUTEIS.
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Ceoiicmea Ipakmuueckas paboma Jatuuk
Habmtonenue 3a JeMOHCTpalusAMHU .
memannos u ux | Nel.  Ocywecmenenue — BBICOKO#
CcOoeOuHeHuil Yenouku  XuMuyeckux ' TEMIIEpaTyp bl,
. y OObscHeHue Ha0II0/TaeMBbIX
(xumuueckuii npespawjeHuu. SBITCHMI Jatuuk
npakmuxkym)(3 ' TEMIIEPATYpP bl
P y)( IlocTanoBka OIIBITOB st p ypu
y). TJIATUHOBBIA —
JIEMOHCTpAINH KJIaccy.
. | I3MEepeHue
Brmonnenue MIPAKTUIECKOU
TEMIEpaTyp bl
paboTHI.
MepeXo0JI0B
AJUIOTPONHBI X
Moaudukanmy i
Cepbl;
U3MEpEeHue
TEMIEpaTyp bl
TUTABIICHUS
BEIIECTB.
Ipaxmuueckas paboma
Habmtonenue 3a AeMOHCTpalusaMu
Ne2.  Ilonyuenue u
g . | yaurens.
ceoticmea  coeOuHeHull
O0rpsicuenne HaOJII0OJaeMBIX
Memannos. .
SIBJICHUH.
[ToctanoBka OTIBITOB IS
JIEMOHCTpAIH KJIaccy.
Beinonuenue MPaKTUYECKOU
paboTHI.
Ilpakmuueckas paboma H
o3 a0JIroZIcHUE 33 IEMOHCTPAIMSIMHU
o YUHUTEIIA.
Oxcnepumenmanvhvie
OO0ObpsaAcHeHne HaO0II0JaeEMBIX
3a0ayu no .
SIBIICHUH.
PACNO3HABAHUIO u
IToctanoBka ONBITOB TUISt
NOJYYEeHUIO 8euecms.
JIEMOHCTpAIUH KJaccy.
Beinonuenue MPaKTUYECKOMN
paboThI.
Hememannul 1. Hememannvl: amomur | Ciymanue OObSICHCHHIA yUUTEIS. Hatuuk
(26 u) u npocmvie sewecmsa. | CaMocTosiTeNlbHast ~ paboTa ¢ | BRICOKOM
Kucnopoo, 030H, | y4eOHUKOM. TEeMIepaTyp bl,
8030YX. OTt60p u cpaBHEeHHE MaTepuana 1o | JlaTunk
HECKOJIBKUM UCTOYHHKAM. TEMIIEPATyp bl
TJIATUHOBBIA —
U3MEpEeHue
TEMIEpaTyp bl
MepPeX0/I0B
AJUIOTPONHBI X
Moaudukanmy i
Cepbl;
U3MEpEeHUE
TEMIIEpPaTyp bl
TJIaBJICHUS
BEIIECTB.
2. Hememannw. | Pemenue 3amad.
Xumuueckue ceoticmea | Pabota 1o kaproukam.
HeMemanios. Pemenue XUMHUYECKHUX
YPaBHEHUM.
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3. Xumuueckue

Pabora c pa3gaToOYHbIM
J/leMeHmvl 6 KIeMmKax
MaTEepUAIIOM.
JHCUBBIX OPSAHUZMOB. .
Caymanue oObsACHEHUN YUUTEIS.
CamocrositenpHass ~ paboTa €
y4eOHUKOM.

4. Booopoo. Pemenwue 3amau.
Pabota o kaproukam.
Pemenue XAMUYECKUX
YPaBHEHUH.
5. I'anozenwi. Crnymanue oObsICHEHUN YUUTETIS.
CamocrositenpHass ~ paboTa €
YU4COHUKOM.
OOsbsicHeHHE HaOJIF01aeMBIX
SIBJICHUM.
6. Coeounenus | Pemenue 3agau.
2a102€H08. Pabora mo kapToukam.
Pemenue XUMHYECKHUX
YPaBHEHUH.
7. Ilonyuenue | Cnymanue OObICHECHHN YIUTEIIA.
2a102€H08. CamocrositenbHas  pabora ¢
buonozuueckoe y4eOHUKOM.
3Hayenue u npumernerue | OTOOP U CpaBHEHUE MaTepHUaIa 110
2a102eH08 u ux | HECKOJIbKUM MCTOYHHUKAM.
coeOuHeHull.
8. Kucnopoo. PaGora C pa3gaToOYHBIM Iv[aTqHK
MaTepHUATIOM. BHICOKOU
Caymanue oObACHEHUN yUUTEIS. TCMIICPATyp b,
CamoctosaTenbHas  pabora C Aarank
yIeGHHKOM. TeMIepaTyp bl
IUTATUHOBBIA —
U3MEepeHne
TEMIIEpaTyp bl
Eepexo0B
AJUIOTPOMHBI X
Moaudukany i
Cepbl;
U3MEepeHne
TEMIIEPaTyp bl
TUTaBJIICHHS
BEIIECTB.
9. Koumponvnasa | Peluenue 3agaHuil KOHTPOJIBHOU
paboma No2 paboTEHI.
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10. Cepa.

Caymanue oObsCHEHUN yUUTEIS.

CamocrositenpHass ~ paboTa €
y4eOHUKOM.

O0pscuenne HaOJIIOJaeMBbIX
SIBJICHU.

JlaTuuk
BBICOKOM
TEMIIepaTyp bl,
JlaTuuk
TEMIIepaTyp bl
MIATHHOBBIA —
U3MEPEHUE
TeMIepaTyp bl
MepeXo0JI0B
aJUIOTPOITHBI X
Moaudukanmy i
Cephl;

U3MEpeHne
TEMIEpaTyp bl
TUTaBIICHUS
BEIIECTB.

11. Coeounenus cepoi. | Crymianue 0ObsICHEHUN YUUTEIIS.
CamoctosTenpHas  pabotra C
Y4EOHHKOM.

OT60p 1 cpaBHEHUE MaTepHaa Mo
HECKOJIBKUM HCTOYHHKAM.

12. Cepnasa kucnoma. Craymanue oObsCHEHUN yUUTES. JaTtuuk
CamocrodarensHass  pabora ¢ | pH
y4EOHUKOM.
OO0bscHeHne Ha0JII0JaeMBbIX
SIBJICHUM.

13. Asom. Pemenue 3anau.
Pa6ora o kaproukam.
Pemenne XUMHUYECKHX
YPaBHEHUH.

14. Ammuax. Crnymanue oObsICHEHUN yUUTEIIS. Jatuuk
CamocrositenbHass ~ pabora ¢ | pH
y4eOHHUKOM.

OOBsicHeHHE Ha0JII01aeMBIX
SIBJICHUM.

15. Conu ammonus. Caymanue oObsCHEHUH yUUTEIs.
CamocrositenpHass ~ paboTa €
Y4eOHUKOM.

OOsbsicHeHHE HaOJIr01aeMBIX
SIBJICHUM.

16. Kucnopoonwie | Cnymanue o0ObsICHEHUH yUUTEIs.

COeOUHeHUs a30ma. CamocrositenpHass ~ paboTa  C
y4eOHUKOM.

OT160p u cpaBHEHUE MaTepHaa 1o
HECKOJIbKUM MCTOYHHKAM.

17 @ocop u ezo Pabora C pa3gaTo4YHbIM Harunk

CcoeOuHeHUs. TEeMIIepaTypbl
MaTepHUAIOM. .
Caymanue oObsCHEHUN YIUTEIS. TIATHHOBRIA
CamocrositenpHass ~ paboTa €
y4eOHUKOM.

18. @ocpop u eco | Pemenue 3amau.

COCOUHECHUA.

PaGora mo kaproukam.
Pemenue XUMHAYECKUX
ypaBHEHUM.
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19. Venepoo. Caymanue oObsCHEHUN yUUTEIS.
CamocrositenpHass ~ paboTa €
y4eOHUKOM.

O0pscuenne HaOJIIOJaeMBbIX
SIBJICHUIA.

20. Kucnopoonvie | Pemienue 3amad.

coeouneHus yenepooa. | Pabora mo kapToukam.

Pemenue XAMHUYECKHUX
YPaBHEHUH.

21. Kpemnuti u eeco | Cnymanue oObSICHEHUN YUUTEIS.

COeOUHeHUs. CamocrositenbHass ~ pabora ¢
YU4COHUKOM.

OOsbsicHeHHE HaOJIF01aeMBIX
SIBJICHUM.

22. Cunuxamnas | Cinymanue oObSCHEHUN YUUTEIIs.

NPOMbBLULTIEHHOCD. CamocrositenpHass ~ paboTa €
Y4COHUKOM.

OT60p 1 cpaBHEHUE MaTepHaIa MO
HECKOJIbKUM HCTOYHHKAM.

23. Obobwarowuii ypox
no meme
«Hememannwvi».

Pabora B mapax.

Pabota B rpynmax.

Pemenue 3amau.

[IpoBepka mony4yeHHbIX 3HAHUH.
IlogroroBka K  KOHTPOJIBHOM
pabore.

24. Obobwarowuii ypok

Pabota B mapax.

no meme | Pabota B rpynmnax.

«Hememannwoi . Pemrenue 3amau.
[IpoBepka nmony4yeHHbIX 3HAHUM.
[logroToBka K  KOHTPOJIBHOM
pabore.

25. Koumponvnas Pemenue 3ajaHUN

paboma Ne 3. KOHTPOJIbHOH paboThl.

26. Ananusz | AHanu3 ommoOOK.

KOHMPOAbHOU pabomvl. | AHAIIN3 KOHTPOJIBHON pabOTHI.

PaGora Hag ommOKaMH.
Pemenue 3amau.
Crnymanue 0ObsICHEHUH yUUTEs.

Ceoiicmea
Hememanioe u

Ipakmuueckasn paboma
Ned.

Hab6mronenue 3a neMoHCTpanusiMu

) 19 YUUTEIS.
ux coeOuHeHuu | JKcnepumeHmanbHole
P OO0ObsAcHeHNE HaO0II0aEMBIX
(3 u). 3a0aqu no meme N
SIBIICHUH.
«Ilooepynna
IToctanoBka ONBITOB TUIS
KUCTIOPOOAy.
JIEMOHCTpAIINH KIIACCY.
Beinonuenue MPaKTUYECKOM
paboThI.

Ipaxmuueckas paboma
Nos.
Oxcnepumenmanvhvie
3a0aqu no meme
«llooepynnvl  azoma u
yenepooay.

HaGnronenue 3a 1eMOHCTpaLUSIMU

YUHUTEIIA.
OOBbsicHEHHE HaOJII01aeMBIX
SIBJICHHH.
IlocTanoBska OIIBITOB U1

JAEMOHCTpalun Kjaccy.
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Beinonnenue MIPAKTUYECKOU
paboTHI.

Ipaxmuueckas paboma H DnexTp

a0JIroZIcHUE 3a IEMOHCTPAIMSIMU

Noé6. Ilonyuenue, OHHBI € BECHI,

cobupanue u }(])q6HTeM' Habop

'bICHEHHE HaO0II0aeEMBIX

pacnosnasanue 2as06. | oo nabopatopuu
TlocTanoBska OIBITOB U1 T'HA
JIEMOHCTpAIINH KIIACCY.

Beinonuenue MPaKTUYECKOMN
paboThI.
Opzanuueckue | 1. Ilpeomem | Cnymianue 0ObsICHEHUN yUUTETIS.
eemecmea (13 | opeanuueckoil xumuu. CamocrositenpHass ~ paboTa €
y) YUEOHUKOM.
OT160p u cpaBHEHUE MaTepHaa 1Mo
HECKOJIBKUM MCTOYHHKAM.

2. IIpeoenvuvie | Cnymanue 0ObsICHEHUN yUUTETIS.

Y271e6000p00bL. CocraBnenue XUMHYECKHX
dhopmyL.

Pa6ora B mapax.
Pabota y nocku.

3. Henpeoenvnvie | Cnymanue oObICHEHUN YUUTEIS.

Y211e6000p00bL. CocraBnenue XUMHYECKHUX
dhopmy.

Pabora B mapax.
Pabota y nockwu.

4. Cnupmei. Crnymanue oObsICHEHUN yUUTETIS. Jatuuk
CamocrositenbHas  pabora ¢ | pH
y4eOHHUKOM.

OT60p 1 cpaBHEHUE MaTepHaIa MO
HECKOJIbKUM UCTOYHHKAM.

5. IIpeoenvrvie | Cnynianue 0ObsICHEHUH yuuTeNs. Hatuuk

0OHOOCHOBHbIE CocraBnenue xummueckux | pH

Kap60H06bl€ Kucijiomaul.

bopmy.
Pa6ora B mapax.
PaGora y nocku.

6. Cnoorcnvie a¢hupbi.
Kupeol.

Cnymanue oObSICHeHHI yUUTENS.
CocraBnenue XUMUYECKHUX
bopmy.

Pabota B mapax.

PaGora y nocku.

7.  Amunoxuciomer u
Oenxu.

Pa6ora C
MaTepuaIoM.
Caymanue oObsCHEHUN YIUTEIS.
CamocrosiTesibHass ~ paboTa ¢
y4eOHUKOM.

pa3IaTOYHbIM

8.  Amunoxucromer u
oOenku.

Caymanue oObsCHEHUNA YIUTEIS.
CocraBneHue XUMHAYECKHX
hopmyL.

Pabota B mapax.

Pabora y nockm.

9. Venesoowi.

Crnymanue oObSICHEHUI yUUTes.
CocraBnenue XMUMHUYECKHX
dhopmy.

Pabora B mapax.
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PaGora y nocku.

10. IHonumepei.

Cnymanue oObSICHEHUI yUUTes.
CocraBnenue XUMHUYECKHX
dhopmy.

Pabora B mapax.

Pabota y nockwu.

11. Obobwarowuii ypox
no meme
«Opeanuueckue
gewecmeay.

Pabota B mapax.

Pabora B rpymnmax.

Pemrenue 3amau.

[IpoBepka mony4yeHHbIX 3HAHUM.
IlonrotoBka K  KOHTPOJIbHOM
pabore.

12. Konmponvnas
paboma No4.

Pemenne 3agaHuii KOHTPOJIBHOM
paboTHI.

13. Ananus
KOHMPOTILHOU pabombi.

Ananu3 ommook.

AHanu3 KOHTPOJIBHOU PaOOTHI.
PaGora Hajg ommbOkamu.
Pemrenue 3agau.

Cnymanue 0ObsICHEHUH yUUTEIs.

3axpennenue

(6w

1. Ilepuoouueckuii
saxon u Ilepuoouueckas
cucmema  XuUMU4eCKUx
2/IeMeHmo8 .
Memnoeneesa.

2. Cmpoenue
sewecmsa.

3. Xumuueckue
peaxyuu.

4. Knaccvr xumuueckux

CO@@MH@HMIZ 6 ceeme
T

PaGora B mapax.

Pabota B rpynmax.

Pewmenne 3anmau.

[IpoBepka moy4yeHHBIX 3HAHUMH.
IlogroToBka K  KOHTPOJIBHOM
pabore.

5. HUmoeosas
KOHMPpObHAsL paboma.

Penrtenue 3aJlaHuN

KOHTPOJILHOM paboTHI.

6.Ananuz KOHmMpoLHOU
pabomul.

AHau3 OIIMOOK.

AHanu3 KOHTPOJIBHOU PabOTHI.
Pabora Haz oInbOKaMH.
Pemenue 3anau.

Crnymanue oObSICHeHHI yUUTES.

w

Cnucok ureparypbl
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