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IHHosicuuTeIbHAA 3aNIMCKA
Pabouas nporpamma mo xumum 15 8-9 KitaccoB pazpaboTaHa Ha OCHOBE (penepasbHOTO
rocyaapcTBeHHOro obpaszoBarenbHoro crangapra OO0, obpazoBarenbHON mporpammsl MBOY
«Axkunuy-bapzoesckas CII um. C.Y.D0ueBa» W nmpuMepHON MPOrpaMMBbI 0 XUMHH, a TaK K€
Ha OCHOBE aBTOpPCcKoi yueOHo nporpammel O.C. ["abpuensna.

Ha 06aze mnentpa «Touka pocTta» obecneunBaeTcs peanu3anus 00pa3oBaTENbHBIX
MporpamMM €CTECTBEHHO-HAYYHOM M TEXHOJIOTHYECKOW HampaBIICHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUM C TpEOOBAaHUSAMH 3aKOHOJATENbCTBA B cdepe 0o0pazoBaHHs U C  Y4ETOM
pekomennanuii denepasibHOrO omepaTopa ydeOHOro mpeaMera «Xumus» . OOpazoBarenbHast
IporpaMma IO03BOJISIET UHTETPUPOBATh PEAIU3yEeMble NOAXOMAbI, CTPYKTYPY U COJAEp’KaHUE MpU
opraHu3anuu o0y4deHus: XuMUU B 8—9 Kitaccax, BRICTPOEHHOM Ha 0ase JII000ro M3 JAOCTYIMHBIX
yuebHo-MeToanueckux komriekcos (YMK) . McnionbzoBanue o6opynoBanus «Todka pocta» mpu
peanuzauun gaHHoi OIl mo3BoisieT co3aarh yCIOBHS:

. JUTSL pACIIMPEHUSI COACPKAHUS MKOJIHLHOTO XUMHYECKOT0 00pa3oBaHMUS;

. JUTs. TIOBBINICHHS MTO3HABATEIIPHON aKTUBHOCTH OOYYaIOUIMXCS B €CTECTBEHHO-
HaY4YHOI o0nacTu;

. JUTSL pa3BUTHS IMYHOCTH PEOEHKA B MPOIIECCE 00YUEHUST XMMHUH, €r0 CIIOCOOHOCTEH,
(GhOpMUPOBAHUS U yIOBJICTBOPSHUS COIIMAILHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEHH;

. UIE pabOThl ¢ OMAPEHHBIMH IIKOJHHUKAMH, OPTAaHU3AIlMH WX pPa3BUTHS B

pa3MyHbIX 007acTAX 00pa30BaTENbHOM, TBOPUECKOM NEATETHHOCTH .

O01mas xapakTepucTUKAa y4e0HOro npeaMeta « XuMush)

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK paclpoCTpaHuia CBOE BIUSHUE Ha BCE
00JIaCTH 4eJIOBEYECKOIr0 CYIIECTBOBAHMS, 3a/lala HOBOE BHJCHHE MHpA, CTala HEOThEMIIEMBIM
KOMIIOHEHTOM MHMPOBOW KYJIbTYpPbI, HEOOXOIUMBIM YCIOBHUEM >KU3HHU OOIECTBA: 3HAHWE XUMUU
CIIY’)KAT OCHOBOW Ui (OPMHUPOBAHUS MHUPOBO33PEHHUS YEIIOBEKAa, €ro IpeACTaBICHUN O
MaTepuaIbHOM €MHCTBE MHUPA; BAXKHYIO POJIb UTPAIOT (pOpMHUpyeMble XUMHEH MPeICTaBICHUS O
B3aMMOIIPEBPAIICHUSAX SHEPrUM U 00 HBOJIOIHMM BEUIECTB B MPUPOJE; COBPEMEHHAS XUMHS
HalpaBjieHa Ha pelleHue TNo0aIbHBIX MNpOoOJieM YCTOHYMBOIO pa3BUTHS UeEJIOBEYECTBA —
CBIDbEBOM, OJHEPreTUYEeCKOW, THIEBOM UM  SKOJIOTMYecKoW  Oe30macHOCTH, mpobiem
3[paBOOXpaHeHUsl. B yClIOBUSAX BO3pacTalollero 3HA4Y€HHsS XUMUU B JKHU3HM 0O0IIecTBa
CYIIECTBEHHO TMOBBICHJIACH POJIb XMMHUYECKOro oOpa3zoBaHMs. B miaHe couuanu3anydéd OHO
ABIIIETCS OJHUM M3 YCJIOBHM (OPMUPOBAHUS HHTEIEKTa JUYHOCTH M TapMOHUYHOIO €€
pa3ButHs. COBpEMEHHOMY 4YEJIOBEKY XMMHUYECKHE 3HAHUS HEOOXOAWUMBI JUISI TPUOOPETEHHS
OOLIEKYJIBTYPHOTO YPOBHSI, MO3BOJISIONIET0 YBEPEHHO TPYAMTHCS B COLUYME U OTBETCTBEHHO
y4acTBOBAaTh B MHOTOOOpPA3HOM KHM3HHM OOIIECTBA, Ui OCO3HAHHS BAXXHOCTH Pa3yMHOTO
OTHONICHHS K CBOEMY 3JI0POBBIO U 3/I0POBBIO JIPYTHX, K OKpYyKalolleld MPUPOAHOHN cpene, AJs
IPaMOTHOTO TOBEACHUS MIPU MCIIOIB30BAaHUN PA3IUYHBIX MATEPUATOB U XMMHYECKHX BEIIECTB B
MOBCETHEBHON JKM3HU XUMHYECKOE 0Opa30BaHHME B OCHOBHOW IIKOJE SIBISAETCS 0a30BBIM IO
OTHOILIEHHIO K CHCTEME O0IIEero XUMHUECKOro o0pazoBanus. [103TOMy Ha COOTBETCTBYIOIIEM EMY
YPOBHE OHO peau3yeT MpUCYIIHE 00LIeMy XUMUYECKOMY 00pa30BaHUIO KIIOUEBbIE 1IEHHOCTH,
KOTOPBIE OTPaXkatoT roCy1apCTBEHHBIE, OOIECTBEHHBIE U MHANBUIYAIbHbIE TOTPEOHOCTU. DTHM
OTpeieNiIeTCsl CYIHOCTh O0IIel cTpaTeruy o0ydeHusl, BOCIIUTAHUS U PA3BUTUS O0YyYarOIIUXCs
cpeacTBaMu  yyeOHOro mpeamera «Xumusi». M3yuenme mpeamera: 1) cmocoOcTBYyeT
(GhOpMHUPOBAHHIO €CTECTBEHHOHAYYHOU KapTHHBI MUPA, TOCTIKEHHUIO 001el U (PyHKITMOHATBHON
IPaMOTHOCTH, Jae€T BO3MOXKHOCTH JUIS CAaMOPA3BUTUS JIMYHOCTH. 2) BHOCHT BKJIAJd B
dbopMupOBaHHE MBIIUIEHUS U TBOPUYECKHUX CIIOCOOHOCTEH TMOJPOCTKOB, HABBIKOB HX
CaMOCTOSITENIbHOW YueOHOH eATeIbHOCTH, SKCIIEPUMEHTAIIBHBIX M UCCIIEI0BATEIbCKUX YMEHHIH,
HEOOXOJUMBIX KaK B TOBCEIHEBHOH >XM3HHM, TaK U B NPOQPECCHOHATBHOU AESITETbHOCTH; 3)
3HAaKOMUT CO CNIEHU(PUKON HAYYHOTO MBIIIICHHS, 3aKIabIBAET OCHOBBI IIEIOCTHOTO B3IJIsAAa Ha



€IMHCTBO TIPUPOJABI W YEJOBEKa, SBJISETCS OTBETCTBEHHBIM JTaroM B (HopMUpOBaHUH
€CTECTBCHHO-HAYYHOH TPaAMOTHOCTH  TOJAPOCTKOB; 4)  CHOCOOCTBYeT  (HOPMHUPOBAHHIO
LIEHHOCTHOTO OTHOLIEHMsI K €CTECTBEHHO-HAYYHBIM 3HAHMSIM, K MPUPOJE, K YEIOBEKY, BHOCUT
CBOM BKJIaJl B DKOJIOTHUECKOE 00pa30BaHUE MOAPOCTKOB

Ha3zBanuble HanpaBieHus: B 00yueHHH XUMUH 00eCTIeYNBAIOTCS CIeUN(UKOM conepKaHus
npeaMeTa, KOTOPBIA SBJISETCS MEeJarorn4ecky aJanTUPOBaHHBIM OTpaXkeHHeM 0a30BOH HayKu
XUMHH Ha ONpeeI€HHOM JTarne €€ pa3BuTusa. Kypc XMMUN OCHOBHOM IIKOJIBI OPUEHTUPOBAH HA
OCBOECHHE 00YJarOIMMUCS OCHOB HEOPIraHWYECKON XUMUM U HEKOTOPBIX MOHATUH U CBEIEHUH 00
OTJENBHBIX 00BEKTaX OpraHndeckoit xumuu. CTpyKTypa colepkaHus npeamera chopMUpoBaHa
Ha OCHOBE CHUCTEMHOIO NOAXOAAa K €ro m3ydeHuro. ConepikaHHe CKIAAbIBAETCS U3 CHUCTEMBI
MOHSATHI 0 XMMUYECKOM 3JIEMEHTE U BELIECTBE M CUCTEMBI IIOHATHI 0 XUMUYECKOH peakunu. O6e
9TH CUCTEMBI CTPYKTYPHO OPraHU30BaHBbI 10 IPUHIIMITY [TOCJIEJOBATEIBHOTO PA3BUTHS 3HAHUN HA
OCHOBE TEOPETUYECKUX IPEICTaBICHUNA PAa3HOIO YPOBHS: ATOMHO-MOJIEKYJISPHOIO yUEHHUS Kak
OCHOBBI BCET0 €CTECTBO3HAHMs, YPOBHA mnepuoamyeckoro 3akoHa JI. M. MenpeneeBa Kak
OCHOBHOTI'O 3aKOHA XMMMHH, YUEHHsSI O CTPOCHUHM aTOMAa U XUMHUECKOW CBSI3U, NPEACTABICHUN 00
JNEKTPOJIMTUYECKOM  ITUCCOLMALIMM  BEIIECTB B pacTBopax. Teopernueckue 3HAHHA
paccMaTpUBalOTCSl HA OCHOBE SYMIIMPUYECKHU TMOIYUYEHHBIX U OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCS
IIOCJIEI0BATEIBHO OT OJHOTO YPOBHS K JIPYrOMy, BBIIOJHAS (QYHKIMH OOBSICHEHUS U
IIPOrHO3MPOBAHUSI CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH NPAaKTHMYECKOTO NPUMEHEHUS U
NOJY4YEeHUs HM3y4aeMbIX BellecTB Takas oOpraHuzalus COJIEpKaHHUs Kypca CIIOCOOCTBYET
IIPEACTABICHUI0 XUMUYECKON COCTABJISIONIEN HAyYHON KAPTHUHBI MUpPA B JIOTUKE €€ CUCTEMHOU
npupoasl. TeM caMbIM 00€CTeunBaeTCsl BO3MOXHOCTH I (DOPMUPOBAHUS y OOYUYaIOIIUXCS
LIEHHOCTHOTO OTHOLIEHMS] K HayYHOMY 3HAaHUIO M METOAAM IO3HaHUS B Hayke. BaxkHo Takxke
3aMETUTh, YTO OCBOEHHUE COACPKaHMSA Kypca IPOUCXOOUT C NPHUBJICYECHUEM 3HAHUN U3 PaHEe
U3YYEHHBIX KypcoB: «OKkpyxaromuii Mup», «buosorus. 5—7 knaces» n «®dusuka. 7 kaacey.

JlanHas oOpa3oBaresbHas MporpaMMa 00ecreduBaeT YCBOCHUE YYallUMUCS BaKHEHIINX
XUMHUYECKHX 3aKOHOB, TEOPUH W TOHATHH; (popMupyeT MpencTaBIeHHE O PO XHUMHUHU B
OKPY’KAIOIleM MUPE M XU3HU 4esoBeKa . [Ipu 5TOM OCHOBHOE BHMMaHHUE YAEIAETCS CYIIHOCTU
XUMHUYECKHX peakUuid M MeToJaM HX ocyuiecTBieHus . OIHMM W3 OCHOBHBIX IPUHIIUIIOB
IIOCTPOCHUS IPOrPaMMBI SIBJISETCS NPUHLUI JTOCTYIHOCTH . OKCIEPHMEHTAJIbHBIC [IaHHBIC,
MIOJIyYEHHBIE yYaIIUMKCS NPU BBITOJHEHUN KOJIMYECTBEHHBIX OIBITOB, MO3BOJISIOT yJalllUMCs
CaMOCTOSITEJIBHO JI€JIaTh BBIBOJBI, BBIABIATH 3aKOHOMEpHOCTH . [loaxonbl, 3al0)KCHHBIE B
coJiepKaHne TPOTrpaMMBbl Kypca, CO3JAI0T HEOOXOIUMBIE YCIOBHUS JJSi CHCTEMHOTO YCBOCHHS
y4allMUCS OCHOB HayKH, JUIl 00ecreueHHs] pa3BUBAIOLIET0 U BOCIUTHIBAIOLIETO BO3/EHCTBUS
o0y4yeHHs Ha JMYHOCTH ydamierocs . @opMupyeMble 3HaHUS JOJDKHBI CTaTh OCHOBOW CHUCTEMBI
yOeXIeHUH IKOJbHHUKA, HEHTPAJIBHBIM SAPOM €r0 HayYHOIO MUPOBO33PEHUS .

Ilesin 1 0CO0EHHOCTH U3YyUYeHHsI Y4eOHOI 0 IpeaMeTa

K HampaBieHHIO NEpBOCTENEHHOW 3HAUYMMOCTH MpPHU pean3alud 00pa30BaTENbHBIX
byskuuit npeamera « XUMH TPAJUIIMOHHO OTHOCIT ()OPMHUPOBAHUE 3HAHUI OCHOB XMMUYECKOM
HAaYKHU KaK 00JIaCTH COBPEMEHHOT0 €CTECTBO3HAHMS, TPAKTUUECKON JEATEIbHOCTH YEJIOBEKa U KaK
OJTHOTO U3 KOMIIOHEHTOB MHUPOBOW KyJIbTYpHI. 3ajadya MHpeaMeTa COCTOMT B (HhOpMUpPOBAHHU
CUCTEMBbl XUMHUYECKUX 3HAHUNH — BaXXHEWIIMX (DAKTOB, MOHATHH, 3aKOHOB M TEOPETHUYECKUX
MIOJIOKEHUH, TOCTYIHBIX 0000IIEHHI MUPOBO33PEHUYECKOTO XapaKTepa, sI3pIKa HaAyKH, 3HAHHUH O
HAY4HBIX METOAAX M3Y4YEHHs BEIIECTB M XMMHMYECKMX PEaKLui, a Takke B (OPMHUPOBAHUU U
Pa3BUTHH YMEHHMI U CIIOCOOOB JESTEIBHOCTH, CBS3aHHBIX C IUIAHUPOBAHHEM, HAOJIIOJACHUEM U
MIPOBEJICHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOJIIOICHHEM MpaBUil 0€30MacHOT0 OOpalieHus ¢
BELIECTBAMM B IIOBCEIHEBHOM kM3HU. Hapsay ¢ 3TuM Lenu usydeHus nmpeaMera B IporpaMMe
YTOYHEHBl U CKOPPEKTUPOBAHbI C YYETOM HOBBIX NPHOPUTETOB B CHCTEME OCHOBHOI'O OOIIETO
oOpa3oBanus. Cerogast B 00pa3zoBaHuu 0c000 3HAYMMOM NMPU3HAETCS HAPABIEHHOCTh O0yUYEeHHUs
Ha pa3BUTHE U CaMOpa3BUTHE JMYHOCTH, (OPMHUpPOBAHME €€ MHTEIUIEKTa U OOIIEH KyJIbTYpHI.



OOydeHre yMEHUIO YUUTHCS U TPOJOIDKATH CBOE 0Opa3oBaHHME CAMOCTOSATEIHHO CTAHOBUTCS
OJTHOU M3 BaXXHEHIHNX (QYHKIMH YI4EOHBIX TTPEIMETOB.

B cBsi3u ¢ 3TUM npu U3y4YEHHUH MpeIMeTa B OCHOBHOM IITKOJIE JOMUHHUPYIOIIEe 3HAUCHHUE
npuoOpeny Takue 1eH, Kak:

* opMupoBaHUE MHTEIUICKTYATbHO PA3BUTOMN JTUYHOCTH, TOTOBOIM K CaMO0Opa30BaHUIO,
COTPYZHUYECTBY, CaMOCTOSATEIBHOMY TPHUHITHIO PEIICHWH, CIIOCOOHOH ananTupoBaThCs K
OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

* HaNpaBICHHOCTh OOYYECHHS Ha CHUCTEMaTHYECKOEe NPUOOIICHHE YYalIuxcs K
CaMOCTOSITENIbHOM ~ MO3HABAaTEIIBHOW  JIEATENBHOCTH, HAyYHBIM  METOJaM  IIO3HAHUS,
(bOpMHPYIONITUM MOTHUBAIIMIO ¥ Pa3BUTHE CIIOCOOHOCTEN K XMMUU,

* o0ecrieueHue YCIOBUHM, CIIOCOOCTBYIOIIMX MPUOOPETECHHIO OOYYaIOIIMMHCS OIBITa
pa3HoOoOpa3HOW NesATENFHOCTH, TIO3HAHUS W CaMOIIO3HAHHMSI, KITFOUEBBIX HABBIKOB (KITFOYEBBIX
KOMTIETSHIIHI ), UMEIONINX YHUBEPCAIbHOE 3HAYCHUE IS PA3IMYHBIX BUOB JIESTEIBHOCTH;

* (opMHUpOBaHHE YMEHHI OOBSICHATh M OLCHUBATH SIBJICHUS OKPYXKAIOIIEro MHpa Ha
OCHOBaHUU 3HAHUU U OMBITA, TIOJYYCHHBIX MPU U3YUYECHUU XUMUU;

* popmupoBanue y 00ydarOMUXCsl TyMaHUCTHYECKUX OTHOIIICHHA, TOHUMaHHSI IIEHHOCTH
XUMHUYECKHX 3HAHUHA Ui BBIPAOOTKU JKOJOTHYECKH I€1ecOo00pa3HOTo MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LENIAX COXPAHEHHUSI CBOETO 3J0POBbS M OKPYKAIOUIEH MPHUPOTHON
Cpepl;

* pa3BUTHE MOTHBAIIMHU K O0YYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO 1 CAMOBOCIIUTAHHIO
Ha OCHOBE YCBOCHHS OOILEYETOBEYECKHX LEHHOCTEH, NOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduIIst ¥ HAMPABJICHHOCTH JAJIbHEHIIIET0 00ydeHHUS.

MecTo yueOHOTro npeamMera «XuMHUsA» B y4eOHOM ILIaHE
B cucreme obmero oOpa3oBaHus «XUMUS» TpU3HAHA OO0S3aTCIBHBIM yUeOHBIM
IOpeMETOM, KOTOpPbI BXOAMT B COCTaB MNpeaMeTHONH obnactu «EcTecTBEeHHO-HAay4HBIE
MpeaAMETHI». Y YeOHBIM TUTAHOM Ha €€ u3ydeHne OTBeACHO 138 yueOHbIX 4acOoB — 10 2 9 B HEJIEITIO
B 8 1 9 KJ1accax COOTBETCTBEHHO.

Conepxxanue 00pa3oBaHus MO roxaM 00y4eHust

(mpakTuueckas 4acTh yueOHOro cozlepKaHus npeameTa yCHJIEHA
MaTepuaIbHOTEXHIMYECKOH 0a30l eHTpa «Touka poctay / I1eTCKOro TexHomnapka «KBaHTopuym»,
HCIIOJIb3YEMOTO JUISl peaiu3aliii 00pa30BaTeIbHBIX MPOTPaMM B paMKax MPEnoiaBaHus XUMUH )
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Beeoenue

Uto uzywaer xumus. [Ipocteie u cioxHbie BemecTBa. CBOMCTBA BEMIECTB. XUMUYECKUH
sneMeHT. DOopMBbl CYIIECTBOBAHUS XUMUUYECKOTO 3JIEMEHTA. XUMUUYECKUE SIBJICHUS, UX OTINYUE
oT (u3uueckux siBiaeHu. JIOCTXKEHHMS XMMHHM U UX IpaBWIbHOE HCMoib3oBaHue. Vcropus
BO3HUKHOBEHHUSI U Pa3BUTUS XUMHUH. POJIb OTEYECTBEHHBIX YUEHBIX B CTAHOBJICHUU XUMHUUYECKOU
Hayku. OCHOBHBIC 3aKOHBI XUMUH. OO0II1ee 3HAKOMCTBO CO CTPYKTYPOM MEPUOTUICCKOM TaOTHITHI:
nepuoasl U rpynmbl. Tabmuna J[.M. MeHneneeBa kak CIpaBOYHOE MOCOOHME JUIS MOJYy4EHUS
CBEJICHMI O XMMHUYeCKUX 3JeMeHTaX. O003HaueHne XMMHUECKUX 3J1eMeHTOB. [Ipoucxoxaenue
HA3BaHWN XHMHUYECKUX OJJIeMEHTOB. Tabmuiia MeHaeneeBa Kak CIpaBOYHOE TocoOMe st
MOJTyYEHUS CBEICHUN 0 XUMHUECKHX dJIeMeHTaX. XuMuueckas Gopmyna, HHAECKC, KO3 OUIIUEHT:
3amcu W 4teHue Qopmyin. Macca aTtoMoB u Mojekyd. OTHOCHTENIbHAash aTOMHAs Macca.
OtHocuTenbHAas MOJIEKYJsipHass Macca. Pacduer MaccoBOM J0OJIM XMMHMYECKOrO 3JIEMEHTa IO
dbopMmyIie BemecTna.

Amombl Xumuueckux 31eMeHmos

JlokaszarenbcTBa CIOKHOCTH CTpoeHus aroMoB. OmbiThl Pesepdopna. Ilmanerapnas
MOJIEIh CTPOEHHUS aTOMOB. XapaKTepUCTUKA HYKJIOHOB. B3auMOCBSI3b MOHATHIA: MPOTOH, HEUTPOH,
MaccoBoe unciio. COBpeMEHHOE OMpe/ieJICHUE MOHATUS «XMUMHUYECKUU 3ieMeHT». M3meHeHus,
MPOUCXOSAIINE C YUCIOM MPOTOHOB, JIEKTPOHOB U HEUTPOHOB B COCTABE ATOMOB XMMHYECKHX



2JIEMEHTOB. M30TOmBl, Kak pa3HOBUAHOCTH AaTOMOB OJIHOTO JJIEMEHTA. XapaKTepUCTUKA
31eKTpoHOB. CTpOoeHHE 3JEKTPOHHBIX 000JI0YEK aTOMOB 3JIeMeHTOB. [loHsATHE O 3aBEpIICHHOM U
HE3aBEPIICHHOM AJIEKTPOHHBIX (PHEPreTHUECKUX) YpOBHSAX. PacmonoxeHue 53J€eKTpOHOB Ha
SHEPreTHYECKUX YpPOBHSAX, aTOMbl METAUIOB M HeMeTa/uioB. VOHBI MOJOXKUTEIbHBIE U
orpunarensuele. [Tonartue mona. Monbl, 00pa3oBaHHBIE aTOMaMU METAJUIOB M HEMETaJIOB.
[TonsiTie 00 MOHHOM CBSA3M, CXeMbl 00pa30BaHMS MOHHBIX coenMHEHHH. CXemMbl 00pa3oBaHUS
MOJIEKYJI. DJIGKTPOHHBIE W CTPYKTYypHBbIE (opmynbl. KoBaneHTHas MONsipHAs U HEMOJSIpHAs
xuMudeckne cBsi3u. Cxembl oOpazoBanus Mosiekyn coeaunenuit (HCI, H O, NHz u np.).
DJEeKTpOHHbIE W CTPYKTypHbIE Gopmyibl. CxemMbl 00pa30BaHUsS JIBYXaTOMHBIX MOJIEKYII
BOJIOpPOJia, XJIOpa, Cephbl, a30Ta W Jp. DIEKTPOHHbIE M CTPYKTypHbIe (opmynsl. KpaTHocTh
XAMHYECKOU CBs3U. [loHATHE O MeTamumyeckou CBA3W. EnuHas mpupona XMMUYECKOW CBA3U.
[Tonsitue 006 arom-uonax. IloHsTHe 00 00OOIIECTBICHHBIX JJEKTPOHAX. BhIMoMHEHNE
yIpakHEHHUH, TOArOTOBKA K KOHTPOJIBHOI pabdoTe.

Ilpocmute eeuiecmea

XapaKkTepUCTUKA IIOJIOKEHUSI DJIEMEHTOB-META/IOB M HeMeTauioB B Ilepumonnueckoi
cucreMe. CtpoeHne ux aToMoB. DU3NMUECKHE CBONCTBA METAIIOB U HEMETAIOB — MPOCTHIX
BeIECTB. PacyeT OTHOCUTEIbHOU MOJIEKYJISIPHOM Macchl (MIOBTOPEHHE). AJIIOTPOIHS Ha IPUMEPE
osioBa, (ocdopa, kuciopoaa u yriaepoaa. KoinyecTBo BemiecTBa U €IUHHUIBI €T0 U3MEPEHUS:
MOJIb, MUJIJIUMOJIb, KUJI0MOJIb. [locTosiHHas ABoraapo. Pacuer MoJIEKyJISIpHBIX MacC BELIECTB 110
UX XUMUYECKHMM ¢opMmynaM. MUWIIUMONSpHAs M KWJIOMOJSpHasT Macchl. BrinonHeHnue
YOPAKHEHUH € MCTOJIB30BAHUEM TMOHSATUN «TIOCTOSIHHAsE ABOTaapo», «KOJIMYECTBO BEIIECTBAY,
«Maccay, «MmoiiipHas Macca». OO0oOmieHne W 3akperieHne 3HaHui 1o Teme «KommuecTBo
BEIIECTBA», PEIICHUE SKCIEPUMEHTANBHBIX 3a1ad. lloHATHE O MOJIIPHOM OOBbeMe Tra30B.
Hopwmasnbabie ycnmoBus. MUIUTUMOSPHBIA U KUJIOMOJISIPHBIA 00beM. BEITIOTHEHHE yIIpa)KHEHHH ¢
UCTIOJIb30BAHUEM TOHSITHI «MOJISIPHBIN 00beM», «KOJIMYECTBO BEIIECTBAY», «MACCay, «MOJISIpHAS
Maccay. O0oOmeHrne M 3aKperuieHue 3HaHUN Ha Temy «MOJSpHBIA 00BEM Ta30B», PEIICHUE
JKCIepUMEHTANbHBIX 3amad. OOoOmieHne W cucreMaTH3alus 3HaHuUM. PemieHwe 3amad u
VIpaXHEHUH C MCHOJIb30BAHUEM IOHATUH «KOJIMYECTBO BEILECTBA», «MOJIIpHAs Maccay,
«MOJISIPHBIN 00beM», «IIOCTOSTHHASI ABOTapO».

Coedunenusn XuMuuecKux 31eMeHmoe

[Tonatue o crenenu okucieHus. OmnpeneneHue CTENEHH OKUCIEHHUS 1O (GopMyrnaM
coemuaeHuii. CocrtaBiienne (opmya OWHAPHBIX COCIMHEHHMM, OOMMK Crmoco0 WX Ha3BaHMIA.
Oxcunpl. CocraBnenue ux Gopmyn u Ha3BaHuid. Pacuersr mo ¢opmymnam. CoctaB U Ha3BaHUSA
OCHOBaHMH, ux Kiaccuukanms. Pacuersl o dhopmynam OCHOBaHMH.
[pencraBurenu: NaOH, KOH, Ca(OH),. Pacuers! no ¢popmynam ocHoBanuii. CoctaB 1 Ha3BaHHA
KHUCTIOT, UX Kiaccudukamus. Pacuetst o dopmynam kucinot. [lpencrasurenu kuciot. PacueTs
no ¢popmynam kucnot. CoctaB 1 Ha3BaHus coneil. Pacuersl mo popmynam conei. [IpeacraBurenu
coueit: NaCl, CaCOs, Ca3z(PO4),. Pacuersl mo dopmynam cosneit. IlpoBepounass paborta 1o
OCHOBHBIM KJIaccaM HEOpraHMYecKHX BeulecTB. PacueTsl mo (opmyliaM OCHOBHBIX KJIACCOB
HEOpPraHMYeCKUX BelecTB. AMQOTepHblE M KpUCTAJUIMUECKHe BemiecTBa. Kpucraminueckue
pemieTky. [ToHATHSA O MEXKMOJIEKYJIIPHOM B3aUMOJEHCTBUM U MOJIEKYJIIPHOM KPUCTAININYECKON
peuerke. CBOWMCTBA BEUIECTB C ATUM TUIIOM perieTkh. CBONCTBa BEIIECTB C PA3HBIM THUIIOM
KPUCTAIIIMYECKHUX PELIETOK, UX MPUHAJIEKHOCTh K Pa3HbIM KjlaccaM coeuHeH. B3aumocBs3pb
TUIMOB KPUCTAITMYECKUX PEIIETOK U BUAOB XUMUYECKOU CBSI3U. [IOHATHS O YMCTOM BellleCTBE U
cMmecH, ux omuus. [IpuMepsl KUIKUX U Ta3000pa3HbIXx cMeceil. CriocoObl pa3aeneHus cMeceil.
[TonsiTust 0 MOMM KOMIIOHEHTa cMecH. BbluncieHue ee B cMecH M pacueT Macchl WM oOobeMa
BELIECTBA B CMECH 110 €ro Joje. Penienne 3a1a4 u ynpaxxHEHUH Ha pacyeT A0 (MaccOBOM WiIN
00BbEMHOI) M HaXOXJEeHHE Macchl (00beMa) KOMIIOHEHTa CMeCH. BhIMoTHEHNE YIpaKHEHUH U
pelieHne 3a1ad.

H3menenusn, npoucxooaujue c geujecmeamu

CriocoObl OYMCTKH BELIECTB, OCHOBAHHBbIE HAa WX (U3MYECKUX cBoicTBax. OumncTka
NUTHEBOM BOABI, Meperonka HedTu. I[loHATHE O XUMHYECKHMX SIBICHUSAX, UX OTIUYHE OT



¢usnueckux. IlpusHaku M yclnoBHS TPOTEKAHMS XUMHUYECKHMX peakuuid. Peakuusi ropeHwus.
KonuuecTBeHHast cTOpoHa XMMHUYECKUX pEakluil B CBeTe ydeHus 00 aToMax M MOJIEKyJax.
3HaueHHe 3aKOHa coxpaHeHusi macchl BemecTB. Pombs M.B. JlomonocoBa u /. JlanmbToHa B
OTKPBITUM W YTBEPKICHUM 3aKOHA COXpaHEHWs Macchl BellecTB. [loHATHE O XMMHUYECKOM
YpaBHEHUU KaK 00 YCIIOBHOU 3alMCH XUMHUYECKON PEaKIHH C TIOMOIIBI0 XUMUYECKIX (DOPMYIL.
3HavueHne HWHACKCOB W KodpdumumeHToB. CoCTaBlIeHHE YPaBHCHMH XWMHUYECKHX PEaKIIHH.
Pemenune 3amad Ha HAXOXKIEHUE KOJIUYECTBA, MACChl WM O0BbEMa MPOAYKTa PEAKIUU IO
KOJIMYECTBY, Macce WM 00beMy MCXOJHOIO BelIecTBa. Te ke pacyeThl, HO C HMCIOJIb30BaHUEM
MOHATUSL «H0JIs» (MCXOIHOE BEIECTBO JIaHO B BUJE PACTBOpPA 3aJaHHOM KOHIICHTPALMU WU
COJICPKUT OTpEICNICHHYIO JI0JII0 TpuMeceil). Pernienne skcrepruMeHTaabHbIX 3aja4, 3aKpeIuieHue
3HAaHUN 10 TeMe «XUMUYEeCKUe ypaBHEHUs». CyIIHOCTh peakUuil pa3jokKEeHHUs U COCTABICHUE
YpaBHEHUN peakiui, MPOJAEIaHHbIX yuuTenaeM. [IoHATHE O CKOpOCTH XMMHYECKUX PEaKIUM.
Karanuzaropsl, pepmentsl. CynHoCTh peakuuii coennHenus. CocTaBleHne ypaBHEHUN peakiui,
npojenaHHbIX yuntesneM. CylnHOCTh peakiuil 3aMmenieHusi. COCTaBlIeHUE YpaBHEHUN peakilni,
MPOJIETAaHHBIX yuuTeNeM. Psii akTHBHOCTH METaJIOB, €r0 UCIOIb30BaHKE JIJIsl TPOTHO3UPOBAHUS
BO3MOKHOCTH TIPOTEKAHHWS PEAKUUN MEXAYy MeTaulaMHM M pacTBOpamMu KucioT. Peakuuun
BBITECHEHUSI OJJHUX METAJJIOB U3 PaCTBOPOB UX cojeil ApyrumMu MetaiaMu. CyIHOCTh peaKuii
obmena. CocTaBieHUEe ypaBHEHUHN pEaKIHi, IPOJCIaHHBIX yuuTeseM. Peakiinu HeuTpamu3ammm.
VYcenoBusl Te4eHUS PEAKLUA MEXKIY PacTBOPAMH KHUCIOT, LIEJOYEH U COJIeH A0 KOHLA. THIIbI
XUMHUYECKHX pPEaKIuil (10 MPU3HAKY «UYUCIO U COCTAaB HCXOJHBIX BEIIECTB U MPOAYKTOB
peakuun») Ha NpUMEpPE CBOMCTB BoAbl. Peakuust pasinokeHHs — 3JIEKTPOJIU3 BOJbl. Peaknumn
COCIMHEHUS] — B3aUMOJIEHCTBHE BOJbl C OKCHUJAMU METAUIOB M HeMmeTauioB. [lonstue
«rugpokcuably. Peakuuu 3amemieHuss — B3aUMOJECUCTBUE BOJbI € IICJIOYHBIMH U
IICJIOYHO3EMEIPHBIMI  MeTauiaMu. Peakiuu oOMeHa (Ha TmpuMepe Tuapoin3a cyibdara
AIIOMUHUS ¥ KapOuaa Kanbuus). Pemenne 3amau u ynpaxxHeHuid. [1oaroToBka kK KOHTPOJIBbHOM
pabore.

Ilpocmenimue onepayuu c éeuyecmeamnu (Xumuueckuil RPAKmMuKym)

[IpaBuna TeXHUKH 6€30MACHOCTH MTPH OOPAIICHUH C JJA0OPATOPHBIM 000PYAOBAHHUEM, ITPH
pabore B kabuHeTe XWMHUH. 3HAKOMCTBO C JIaOOpaTopHBIM oOopynoBaHueM. DPuznveckue U
XUMUYECKHE PEAKUUU MPU TopeHuu cBeud. KayecTBeHHBbIN cocTaB mouBbl. Cpela MOYBEHHOIO
pactBopa. AHanu3 BoAbl. IIpo3paunocTs Boabl. IIpu3HaKuM XMMHYECKHX peakLuii: BblACICHUE
rasa, BbIQJICHUE OCaJKa, U3MEHEHHE LIBeTa BellecTB. KauecTBeHHble peakuuu. [Ipurorosnenne
pacTBopa caxapa U pacueT €ro MaccoBOM J10JIM B PacTBOPE.

Pacmeopenue.  Pacmeopwvr.  Peakyuu  uonnozo  oomena.  OkuciaumenvbHo-
6occmanosumesibHvle peaKyuu

PactBoppl. ®dusnueckas U XUMUYECKas TEOpPHUS PAcCTBOPOB. TeEIIOBBIE SIBICHUS TIPU
pactBopeHuu. ['uapaTel W KpUCTAIIOTUAPATHI, KpUCTAUIM3alMOHHAsh Boaa. HacwlieHHkbIe,
HEHACBIIICHHBIC, TEPECHIIIEHHbBIE PACTBOPBL. XOPOLIO PAacTBOPHUMBIE, MaJOpPacTBOPUMBIE U
MPaKTUYECKH HEPACTBOPUMBIE BEILIECTBA. DJIEKTPOIUTHI U HEIJIEKTPOIUTHI. DIEKTPOIUTHUECKAS
Jucconanus M accouuanvs. MexaHusM IHCCOLMAlKA BEHIECTB C Pa3jJW4YHbIM THIIOM CBS3H.
CreneHb 31eKTPOTUTHYECKON Aucconnanuy. CUIIbHBIE U ClIa0ble 3JEKTPOIUTHI. DIEKTPOIUTH U
HEAJIEKTPOJUThI. MeXaHu3M JHUCCOLMAlMU BEIIECTB C PA3NMYHBIM THUIOM CBsi3H. CTeneHpb
AIIEKTPOIUTHYECKON auccounanuu. CuiibHbIe U cradble 31eKTponnThl. MoHbl. CBOMCTBAa HOHOB.
Knaccudukanmst HOHOB 10 cocTaBy (IIPOCTHIE U CIIOXKHBIC), 1O 3apsaay (KaTHOHBI M aHUOHBI), TIO
HAJIMYMIO BOJHOW 00O0JIOYKHM (THIPOTHPOBAHME M HETUAPOTHpOBaHHUE). OCHOBHBIE MOJOKEHHS
TOJI. Peaknum B BOJHBIX pacTBOpax dJIEKTpoauTOB. HeoOpaTumblie u 0OpaTHUMbIe PEAKIIUH.
MornekynsipHoe W HMOHHOE ypaBHeHHE peaknuil. Peaknum woHHOro oOmena. Peakuuun
HerTpanmm3anuu. Kucinorel. Ux kiaccudukanms mo pa3audabsiM mpusHakaMm. OnpeaeneHne KuciaoT
KaK 3JIEKTPOJIUTOB, UX JUccoluanus. BzauMoaeiicTBue KUCIoT ¢ MeTallaMH, YCJIOBUS T€UEHUS
ATUX pEeaKUUN. DIEKTPOXUMHUECKUN Psii HANPSOKEHUS METAIIOB. B3amMmopaencTBue KHUCIOT C
OKCHJaMU METAJUIOB U OCHOBaHUsAMM. Peakuuu HeuTpanusauuu. B3anmoneincTBHE KHUCIOT C
COJISIMU. 3aluCh ypaBHEHUM peakuuil (MOJEKYJISIPHBIX U MOHHBIX) C UCIOJIb30BaHUEM TaOIUIIbI



pactBopuMocTu. OtnpeiesieHre OCHOBAHUH KaK JIEKTPOJIUTOB, UX nucconuanus. Kimaccupuxarms
OCHOBaHHH 110 pa3IMYHBIM MTPU3HAKaM. B3anmoielicTBre OCHOBaHUH ¢ KMUCIIOTaMU (IIOBTOPECHHE).
BsaumopeiictBue menoueil ¢ comsmu (paborta ¢ TabmUIe pacTBOPUMOCTH) U OKCHIAMH
HeMeTaJuIoB. Pa3nokeHne HepacTBOPHMBIX OCHOBaHHU. COCTaB OKCHIOB, MX Kiaccu(ukarms.
CBoiicTBa KHMCIIOTHBIX M OCHOBHBIX OKCHJIOB. OrmpezelieHHe coJell KakK 3JIEKTPOJIUTOB, HMX
nuccormanus. Knaccudukanus coneit. Bzanmoeiicteue conei ¢ MetauiaMmu, 0COOCHHOCTH ATUX
peakuuMii W B3aUMOJIEHCTBUE coyied c comssMu (pabora ¢ TabmUIEH pPacTBOPUMOCTH).
B3aumopeiicTBue coneit ¢ kuciotamu W meiaodamu (rmoBropeHue). [loHATHE O reHeTHyecKon
CBSI3M M T€HETUYECKHX PsAAaX METAUIOB M HEMETAJUIOB. Pa3nuyHble MpU3HAKU KIIacCU(PUKAINN
XUMUYECKHX peakiuid. OnpeaeneHnue cTeneHeld OKMCIeHUs AJIEMEHTOB, 00pa3yoIMX BeEIIecTBa
paznuunbIX KinaccoB. Peakuuu OBP. TloHaTrne 00 okuciuTeNne M BOCCTAHOBHUTENE, OKUCICHUN U
BOCCTAaHOBJICHUU. PerieHne pacdyeTHbIX 3aJad [0 YPaBHEHMSM, XapaKTE€PU3YIOIIUM CBOMCTBA
OCHOBHBIX KJIACCOB COE€IMHEHHM, U BBITIOJIHEHUE OCHOBHBIX KJIACCOB COEIMHEHUM 3TOTO TUIaHa Ha
T€HETHUYECKYIO CBsI3b. [10AroTOBKA K KOHTPOILHOM padoTe. MiToroBas KOHTpoOJbHAs padoTa.
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Oobwan xapakmepucmuka Xumuueckux nemenmos (4 u).

Crpoenue aToma, XapakTep IpOCTOTO BEIIECTBA; CPABHEHUE CBOMCTB ITPOCTOIO BEILIECTBA
CO CBOWCTBAaMHU MPOCTBIX BEIIECTB, OOpPA30BaHHBIX COCEIHUMH MO TMEPUOLY W MOATPYIIIE
3JIEMEHTaMU; COCTAB U XapaKTep BBICIIErO0 OKCUJA, TUAPOKCHUIA; COCTAB JIETYYEro BOAOPOJIHOTO
coequHeHus (s Hemertaina). CoiicTBa »nekTpoauToB B cBere TOJ[. ['eHetmueckue psibl
Metama U Hemeraiuia. CamocrosiTenbHas paboTa ¢ ydalluMHUCS. 3akpeIuieHHe maTepuana.
[TonsaTue o nepexoaHbIX AMeMeHTax. AMPOTEpHOCTh. [ eHeTHUECKUH psiJl IEPEX0THOTO 3JIEMEHTA.
[Tepuonnueckuii 3akoH u [leprnoanueckas cucrteMa, crpoenue aroma. 3nadenue [13 u [1C.

Memannwot (14 u)

XapakTepuCTUKa TOJOKEHUSI DJIEMEHTOB-METauioB B [lepumoandeckoid cucreme.
Crpoenue aToMOB MeETauIOB. MeTauiMueckue KPUCTALTMYECKUE pelIeTKUu. Mertamindeckas
XUMHUYECKas CBA3b. XapaKTepUCTUKA OOIIMX XUMHUYECKUX CBOMCTB METAJJIOB HA OCHOBAHUU HMX
MOJIO’KEHUS B AJIEKTPOXUMUYECKOM PSITy HATIPSDKEHUHN B CBETE MPEICTABICHHI 00 OKUCITUTEILHO-
BOCCTAHOBUTEJBHBIX peakuusax. CaMOpoAHbIE METAIUIBI U OCHOBHBIE COEIMHEHHS METAIIOB B
npupoge. Baxueimme pyasl. [lonsTre 0 MeTaulypruu U €€ pa3HOBUJIHOCTAX: IHUPO-, TUAPO-,
anekTpomeTtatyprud. Kopposuss MmetamnoB. CrocoObl 3alUThl METAIOB OT KOPPO3HMH.
OcoOeHHOCTH (PU3UYECKUX M XUMHUYECKHMX CBOWCTB MICJIIOYHBIX METauioB. BakHeiimme
COCIMHEHUS IIEJOYHBIX METAJJIOB: MIENIOYH, COJIM; UX CBOiicTBa W mnpumeHeHue. OOmas
XapaKTepUCTUKA METAJJIOB BTOPOW TPYIIBI TJIaBHOW MOATPYIIBI, OCHOBHBIC (DU3MUECKHUE H
XMMHYECKHE CBOMCTBA IICJIOYHO3EMEIbHBIX MeTaIoB. Baxnelmue coenunenusa Ca u Mg, ux
npuMeHeHue. Pollb KanbIusi U MarHus B KUBBIX opranm3Max. CTpoeHue atoma, (hu3ndeckue u
xuMuueckue cBoicTBa. [Ipumenenue amromuHusa. COeIMHEHHs AMIOMHHHMS — OKCHIBI M
TUAPOKCUIBI, KX aM(OTEpHOCTh. BaxkHelre cony anroMuHus. 3aKpeIUIeHne U CUCTeMAaTH3aIHs
3HAHWH 1O TJIaBe MEepPBOM: 00IIas XapaKTEPUCTHUKA METAJIOB, XUMHUYECKHUE CBONCTBA METAJIOB.
Pemienne »skcnepuMeHTaNbHBIX 3ajay, pelnieHue ypaBHeHuil. CTpoeHHe aroma Kelesa.
®dusnueckne u xumuueckue cpoiictra. [ Ipumenenue xeneza. Coequnenus xenesa Il u xxenesa I11.
I'enetuueckue psabl. KauecTBeHHBIE peakiiMi HA HOHBI JKelie3a.

Ceoiicmea memainioe u ux coeOuHeHull (xumuueckuil npakmukym)(3 u).

PemreHne nenoyex XMMHYECKUX NpEeBpalICHUN 110 BapuaHTam. [loBTopeHue Ha npakTuke
XMMHYECKUX CBOMCTB METAJUIOB. 3aKpEIUICHHE 3HAHUM 110 pAaClO3HABAHUIO U TOJYYEHHUIO
BEILIECTB, 3aKPETUICHUE 3HAHUMN 110 XUMHYECKUM CBOMCTBAaM BEILIECTB.

Hememannwt (26 u)

[Tonoxxenue HemeTawoB B [leproaudeckoii cucteMe, 0COOCHHOCTH CTPOCHHS KX aTOMOB.
Psaapr D0. Kpucrainueckoe CTpoeHHE HEMETAILUIOB — MPOCTBIX BemecTB. Asutorponus. O30H.
CocraB Bo3nyxa. dusnyeckue CBOMCTBA HEMETAIIOB. OTHOCUTEIBHOCTh MOHATHH «METauD) U
«HeMeTauD». XUMUYECKHE CBOMCTBA HEMETaIOB. OKHUCIIUTENbHBIE CBOMCTBA: B3AUMOJIEHCTBHE C



MeTaJlJIaMH, BOJIOPO/IOM, MEHEE AJIEKTPOOTPULIATENbHBIMU METAJIIIAMH, HEKOTOPBIMU CII0OKHBIMU
BEILIECTBAMU. BOCCTaHOBUTENBHBIE CBOMCTBA HEMETAJIIOB B PEAKIUAX C KMCIOPOJOM, CJIOKHBIMU
BELIECTBAMU-OKUCIUTENAMUA. MaKpO3JIEMEHTBI U MHUKPORJIEMEHTHI. POJIb MHMKPOIJIEMEHTOB B
KU3HEEATEIIbHOCTH PACTEHUM, )KUBOTHBIX U YeloBeka. OpraHruyeckre BelecTBa: OeIKu, KUPHI,
yrieBoasl. depmentsl. Butamunsl. I'opmonsl. Ilonoxenue B Ilepuonnueckon cucreme 1. U.
MenneneeBa. CTpoeHue aToMa U MOJIEKYJIbl. DU3NUYECKUE U XUMHYECKHUE CBOMCTBA BOJIOPOAA, €r0
nojy4yeHue u npuMeHeHue. OO0mas xapakTepucTuka ranoreHoB. CTpoeHHE aTOMOB TaJOre€HOB,
cTreneHn ux okucieHuss. CTpoeHHe MOJIEKYJ TalloreHoOB. [‘aloreHel — MpOCThIE BEIIECTBA.
3aKOHOMEPHOCTH B HM3MEHEHUH MX XHUMHYECKMX M (U3NYECKUX CBOMCTB B 3aBUCHMOCTH OT
YBEJIMYEHUS MOPSIKOBOIO HOMEpa XUMHUUECKOro 3emMeHTa. Kpatkue cBenenus o xjaope, opome,
uone, prope. Ilomydenue xsiopoBogopoaa. XI0poBOIOPOI B IPUPOIE. XIOPOBOJOPO U COTSTHAS
KHCJIOTA. XJIOPU/bl, UX NPUMEHEHUE B HAPOJHOM XO3siicTBe. l[lomydueHne rajoreHoB MeTo1oM
ANEKTPOIU3a. BHOJOTMYECKOE 3HAUYEHHUE TAIIOTEHOB U UX COeIMHEHUN. [[puMeHenne rajoreHos.
Ctpoenue atoma KUCIOpOAa. AJJTOTPONUS KUCIOPOAA. XapaKTEPUCTUKA XUMHUYECKUX CBOWCTB
Kucioposaa B ceere npeacrasienuii 00 OBP. Ilpumenenue kucnopona. CTpoeHHe aTromMa Cephl.
Annorponusi. DU3NYECKHE CBOMCTBA pOMOMYECKOM cephbl. XapaKTEPUCTUKA XUMHUIECKHUX CBOMCTB
cepsl B cBeTe npeacrasieHuit 00 OBP. Baxkueiiue coequHeHUs cepbl: CepOBOIOPOI, CYIb(HUIbI,
OKCH/JIbl, CEpHHUCTAsI KUCIIOTA, CYIb(PUTHI; UX CBOMCTBA, OJy4yeHUE U TpuMeHeHue. PazbaBnennas
U KOHIICHTPUPOBaHHAsl CEpHas KHCIIOTAa, €€ CBOICTBa, MOJIydYeHHE U IpUMEHEeHue. Peakuuu
B3aUMOJICUCTBUS C CepHOM KuciaoTol. CTpoeHue atomMoB a3oTa. CTpoeHHE MOJEKYJbl a30Ta.
Ou3nyeckue W XUMHYECKHE CBOMCTBa a3ora B cBere mpencraBieHuii 06 OBP. Crpoenue
MOJIEKYJIbl aMMHaka. PU3NYecKue CBOMCTBA, MOJyYeHHEe, cCOOMpaHue, pacro3HaBaHHe aMMHUaKa.
XUMHUECKUE CBOWCTBA aMMMAKa: BOCCTAHOBHUTEIbHBIE M OOpa3oBaHME WOHA aMMOHHUS IIO
JOHOPHO-aKIeNnTopHOMY MexaHu3zMy. Coild aMMOHHUA: COCTaB, MOJy4deHHe, (U3UYECKUue Hu
xumuueckue coictBa. [IpencraBurenu. Ilpumenenue B HapogHOM Xo3dicTBe. OKCHIBI a30Ta.
A30THasi KucCloTa, €€ CBOWCTBa M mpumeHeHue. Hurtpartel, cemutpel. CTpoeHHEe aToma.
Annorponusi. CpaBHEHHE CBOMCTB M MPUMEHEHUE KpacHOTo U Oenoro ¢ochopa. Xumuueckue
cBoiictBa (ochopa. Oxcun dochopa (V) u oprodochopnas kucmora. Conu oprodochopHoii
kuciotsl. ®ocdop B mpupoze. Pochopusie ynodpenus. CtpoeHue aroma yriepoaa. AJIoTpons,
cBoiicTBa Monudukanmii — anmasza u rpaduta. Ux npumenerne. AMOpQHBIN yraepo U ero copTa:
KOKC, Ca)ka, IPeBECHBIN yroib. AACOPOIMS U ee MPAaKTHIEeCKOe 3HaUeHnEe. XUMHUECKUE CBOICTBA
yriepona. OKcuabl yriiepoja, UX CBOMCTBA, MOJydeHUE M NpuMeHeHue. CTpoeHue MOJEKYJ
OKCHJIOB yTJiepoza. YTolIbHasl KUCJIOTa U €€ COH. BaxkHeine kKapOOHAThI: KAIBIHUT, CO/A, TOTAII
— WX 3HayeHMe M mnpuMeHeHue. Pacmo3naBanue kapOoHatoB. Ilepexon kapOoHaTtoB B
rupokapOoHatel U 00patHOo. CTpoeHne atoma. CpaBHEHHE €ro CBOMCTB CO CBOMCTBAMH aToMa
yriepona. Kpucramnuyeckuii KpeMHU, CpaBHEHME €ro CBOWMCTB C yriepoaom. [Ipupomnbie
coequHeHust KpemHus: Si0Oz, CHIMKATBl W aJIOMOCHIIMKATHL. Pa3HOBUAHOCTH CTEKJa, €ro
npoucxoxaenue. Ilomyuenune uementa. I[lpousBoacTBO U nHpUMeHeHHEe cTekia, (apdopa,
LIEMEHTA. 3aKpEIUICHUE M CHUCTEMAaTH3alusl 3HaAHUM IO TEME: CTPOEHUE aTOMOB HEMETAIUIOB,
KOBAJICHTHAsI HEMOJISIPHASI XUMUYECKas CBA3b. PerieHne SKCnepuMeHTAIbHBIX 3a/1a4 M YPABHEHU I
peaximii. [ToaroroBka Kk KOHTPOJIbHON paboTe. 3aKperuieHNe U CUCTEeMaTU3aIMsl 3HAHUH 110 TeMe:
XUMHUYECKHE U PU3NYECKUE CBOMCTBA HEMETAJUIOB, XUMUYECKHE PEaKIIUU, KOBAJICHTHASI TTOJISIpHAS
cBs3b. PerieHne skcrepuMeHTaNbHbIX 3a/1a4 U ypaBHeHUH. [1oAroToBka K KOHTPOJIBHOM padoTe.
Pabora Hag ommOKkaMu.

Cesoilicmea nHememannoe u ux coeourenuii (3 u).

Pemienne skcnepuMmeHTanbHbIX 3amad no teme «lloarpymma kucinopomay». Pemienue
AKCIIEPUMEHTAIbHBIX 3a4a4 1o Teme «lloarpynmna asora u yriaepoaa». 3akperuieHHe 3HaHUU 110
MOJIYYEHHUIO U PACIIO3HABAHUIO T'a30B.

Opzanuueckue eeujecmea (12 u)

BemectBa opranuueckue u Heopranuyeckue. [IpyumHbl MHOrooOpas3us OpraHUYecKuX
COCIMHEHUN. BaneHTHOCTE. XMMHUUECKOE CTPOCHHUE OPIraHUYECKUX COCAMHEHUN. MOoeKysipHbIe
U CTPYKTYpHBIE (DOPMYIIBI OpraHMYECKUX COeAMHEHM. ['oMonornyeckuil paja npenenbHbIX Y/B.



Panukansl. M3omepel u usomepus. dusndyeckue M XUMHUUYECKME CBOWCTBA. MeTaH M OTaH:
cTpoeHue moiiekyn. ['openne Mmerana u 3TaHa. [IpuMeHenue mertaHa. XMMHUYECKOE CTPOCHHE
MOJIEKYJIbI 3TwieHa. JlBoWHas cBA3b. B3aumopeictBue 3TuieHa ¢ Boxou. Ilomumepusanms
stuneHa. [lonustuneH u ero 3HadeHue. IloHATHE O MpeneNbHBIX OJHOATOMHBIX CHUPTAX HA
npuUMepe MEeTaHoJa U 3TaHoJa. TpexaToMHbIN cnupT raunepuH. OKUCIeHUE STUIOBOrO CIIUPTA B
yKcycHbIHN anpaeru. [lonarue o0 anpaerunaax. OKUCICHHUE albaernuaa B KUCI0TY. OJTHOOCHOBHBIC
HenpeebHble KapOOHOBBIE KHCIOTHI Ha TpUMepe YKCYCHOM KucioTel. Ee cBoiictBa u
npuMmenenre. CTeapuHoBas KMCIOTa KaK MPeICTaBUTENb KUPHBIX KapOOHOBBIX KUCIOT. Peakius
srepudukarmu. I[lonstue o cnoxHbIX 3¢upax. [lonarue o0 amuHOKHCIOTax. Peakimn
NOJIMKOHACHCAIMU. benku, ux cTpoeHue u Ouosnoruueckas poib. llentugHas cBsi3p u
nonunentuasl. IlepBuunas ctpykrypa OenkoB. buonormueckue ¢ynkumm Oenko. CBoiicTBa
OCJIKOB M KaueCTBEHHbIE peakiiuu Ha Oenku. [Tonstue o6 yrineBomax. ['moko3a. Ee cBoiicTBa u
3HaueHue. Kpaxman u wnemmono3a. Mx Owonormdeckas poib. [lomumepbl mpuUpoIHBIE U
cuHTeTnyeckue. Peakuny mnoiaumepusalud W MONMKOHAeHcauuu. Ilmactmaccel M BOJIOKHA.
3akperuieHle U cucTeMaTh3alus 3HaHui. Pelienue sKcrepuMeHTaIbHbIX 3a/1a4.

3akpennenue (6u)

O0o01ieHre, 3akperuieHne W CUCTeMarTu3alus 3HAaHUM 1o Kypcy XuMmuHu 9 Kiacca.
[ToBTopenne mpoiineHHbix TeM: I[lepuonnueckuii 3axkoH W Ilepronuueckas cucTeMa, BHUIBI
XUMUYECKHUX CBSI3€M M TUIBI KPUCTAUIMYECKUX PEHIETOK, THUIbl XUMHUECKUX PEaKIUM, KI1acChl
XUMHYECKHUX COCIMHEHUH. PellleHre s3KkcnepuMeHTalIbHbIX 3aa4, PENICHUE YPABHEHUN PEAKIIUA.

Meostcnpeomemnwie ceasu

Peanuzanust MeXNpeIMETHBIX CBs3€H Npu U3ydyeHMM XuUMUM B 8 M 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJb30BaHUWE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHITHH, Tak W
MIOHSATHUH, SIBJISIONNXCS CUCTEMHBIMU JUTISI OTJCIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA
OO01ue ecTeCTBEHHO-HAy4YHbIE TMOHSATHS: HAy4YHBIM (akT, TMIIOTE3a, 3aKOH, TEOpHs, aHalu3,
CHHTE3, Kiaccu(ukauusi, MEepUOJUYHOCTh, HAONIONEHHE, SKCIEPUMEHT, MOJEIUPOBAHUE,
U3MepeHHe, MOJIENb, ABJIEHUE, TAPHUKOBBINA 3((eKT, TeXHONOorusl, MaTepuaibl Ou3uka: MaTepus,
aToOM, JIEKTPOH, NMPOTOH, HEUTPOH, MOH, U30TOII, PAAUOAKTUBHOCTh, MOJICKYJIa, SEKTPUIECKHMA
3apsi, MPOBOJHUKH, IOJIYIPOBOJHUKH, IUAIEKTPUKU, (POTOIIEMEHT, MHIUKATOP, BEIIECTBO,
TEN0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, a3, PACTBOP, PACTBOPHUMOCTb, KPUCTAJUINYECKAS
pemérka, crjaBbl, (pU3NUYECKHE BEIWYUHBI, EUHUIIBI U3MEPEHHS, KOCMHUUECKOE MPOCTPAHCTBO,
wianetsl, 3BE3abl, Connile. buonorus: ¢oTtocuHTes, nbixaHue, Ouocdepa, sKOcHCTEMA,
MUHEpAJbHBIE yIOOpPEHHUS, MMKPOAJIEMEHThl, MAaKpO3JIEMEHTbI, IUTATEeIbHbIE BEIECTBa
I'eorpadus: armocdepa, ruapocdepa, MUHEpAIbl, TOPHBIE MOPOIBI, MOJE3HBIE HCKOMAaeMbIe,
TOILJIMBO, BOJHBIE PECYPCHI.

Ilnanupyembie pe3yabTaThl 0CBOEHHUS Y4€0OHOI0 MpeAMeTa

Juunocmnuuvie pesynomamor  ObOyuarowjuiica  ROJAYYUM  6O3MONCHOCHML 0N
dopmuposanusn cnedyrwuux auunocmuvix YY/I:

. oTpeieIeHne MOTHBALIMY U3yYeHUs y4eOHOT0 MaTepuana;

. OLICHMBaHHE YCBAaMBAaEMOI0 y4yeOHOTo MaTepuaga, MCXOIsd U3 COLMAIBHBIX U
JIMYHOCTHBIX LICHHOCTEH;

. IIOBBIIIIEHUE CBOETO 00Pa30BATEIBHOTO YPOBHS U YPOBHS FOTOBHOCTH K U3Y4EHHIO
OCHOBHBIX HCTOPUYECKUX COOBITHI, CBI3aHHBIX C Pa3BUTHEM XUMHH U OOILECTBA;

. 3HAaHWE NIPABUJI IIOBEJICHUS B YPE3BBIYANHBIX CUTYALHAX;

. OLICHUBAHME COLMAIBHOM 3HAYMMOCTH pOQeccuil, CBA3aHHBIX C XUMHEH;

. BJIAJICHUE MpaBWIaMU 0€30MacHOr0 OOpalleHUs] ¢ XMMUYECKMMH BELECTBAMU U

00opyIoBaHUEM, TPOSIBIICHUE YKOJIOTHUECKON KYIbTYPHI .

Memanpeomemnmnuvie pe3ynbmamul



PeryasitTuBHble

Obyyarowuiica noayyum 603MONCHOCMb Ol (POPMUPOBAHUS CLEOVIOWUX De2YIAMUBHBIX
YVi:

. HeNenoiiaraHie, BKIIOYas TIOCTAHOBKY HOBBIX Ilesield, mpeoOpa3oBaHUe
MPAKTUYECKOH 3a/1a4y B TO3HABATENIbHYIO, CAMOCTOSATEIbHBINA aHATN3 YCIOBUN JOCTHXKEHHUS 11e]TN
Ha OCHOBE Y4€Ta BBIICICHHBIX YYUTEIIEM OPUCHTHPOB JICUCTBUS B HOBOM Y4eOHOM MaTepHale;

. TUTAHUPOBAHKE MTYTH JTIOCTHIKCHHUS TIeIICH;
° YCTAHABJICHUC HCJICBBIX IMPUOPUTCTOB, BLIACICHHUC AJIbTCPHATUBHBIX CHOCOGOB
JTOCTYDKCHHUS TIEJIM U BBIOOP HamboJee 3¢ heKTUBHOTO criocooa; YMEHHE CaMOCTOSITEIIbHO

KOHTPOJIMPOBATH CBOE BPEMS M YIIPABIIATh UM; *  yMEHHE IPUHUMATh PELICHUs B MPOOIEMHON
CUTYalUH;

° IIOCTAaHOBKA y‘-IG6HI:IX 3aJa4, COCTaBJICHUC IIJIaHA W II0CJICAO0BATCIBbHOCTHU
JIEWCTBHIA;

° OpI‘aHI/IBaI_II/IH pa60qero MecTa HpI/I BBIITOJIHECHUHU XUMHNYCCKOI'O C-)KCHepI/IMeHTa;

. MIPOTHO3UPOBAHUE PE3YyIHTATOB 00yUYEHHUs, OIICHMBAHHWE YCBOSHHOTO MaTepHala,

OIICHKAa KauyecTBa M YpPOBHS IMOJYYCHHBIX 3HAHUH, KOPPEKIHs IUIaHA U Crocoda JeWCTBUS TPU
HeoOxoaumocTH . [lo3HaBaTeapHbIe OO0YYAOMIMIACS MOTYYUT BO3MOKHOCTD ISl (POPMUPOBAHUS
CIEAYIOLIMX MTO3HAaBaTEIbHbIX Y'Y /I:

. HIOMCK M BBIJICTICHNE HH(POPMAIHH;

. aHau3 yCcIoBHU M TpeOOBaHMI 3a/aud, BHIOOp, COMOCTABICHUE U OOOCHOBAHHE
crioco0a perIeHus 3a1a4H;

. BbIOOp Hambosee FPPEeKTUBHBIX CHOCOOOB PELICHHS 33Jaud B 3aBHCHUMOCTU OT
KOHKPETHBIX YCIIOBHIA;

. BBIJIBU)KEHUE M 000CHOBaHME TUIIOTE3bI, BEIOOP crioco0a e€ MpoBEepKH;

. CaMOCTOATENIFHOE CO3JJaHME AITOPUTMA JESTEIBHOCTH TPH PEIICHUH IpodieM
TBOPYECKOTO M MMOMCKOBOT'O XapaKTepa;

. YMEHHSI XapaKTepHU30BaTh BEIIECTBA IT0 COCTaBY, CTPOCHUIO U CBOHCTBAM;

. OTMCBHIBAHUE CBOWCTB: TBEPIBIX, )KUIKUX, Ta3000pa3HBIX BEIIECTB, BHIACICHUE UX
CYIIECTBEHHBIX IPU3HAKOB;

. n300pa’keHNe COCTaBa MPOCTEHUIINX BEUIECTB C MOMOIIBIO XUMUUYECKUX (hopMy U
CYIIHOCTH XMMUYECKUX PEaKIUi C MOMOIIbI0O XHMUUECKUX YPaBHEHHUH;

. NIpOBe/IeHUE HAOIOICHHH, ONMCAaHUE TPU3HAKOB U YCIOBUI TEUCHUS XUMHYECKUX

peakuuii, BHIMOJHEHNE XMMUYECKOT0 SKCIIEPUMEHTA, BBIBObI HA OCHOBE aHAIM3a HA0JI0IeHUH 3a
OKCMIEPUMEHTOM, pEIICHHEe 3ajad, TMOJIyYCHHEe XUMHYECKOH HHQOpMAIMH W3 Pa3IHYHbIX
HCTOYHUKOB;

. YMEHHE OPTaHN30BBIBATH UCCIICIOBAHKE C IETBIO TIPOBEPKHU TUIIOTE3;

. YMEHHE JIe1aTh YMO3AKII0UeHUs (MHAYKTUBHOE U 110 aHAJIOTUH ) U BBIBOJIBI;

. yMeHHe OOBEKTMBHO OIEHWBATH WH(POPMAIUIO O BEIIECTBAX W XHMHUYECKUX
nporeccax, KpUTHUECKH OTHOCUTHCS K NICEBIOHAYUYHON HHDOpMAIIIH.

Kommynukamuenuie

Obyuarowutics  nOayuum  B03MONCHOCMb Ol (PopMuUposanus  Cleoyiouux
KommyHuxamusnwvix YVJ/I:

° IMOJIHOC W TOYHOC BBIPAXKCHUC CBOUX MBICIIEH B COOTBETCTBHH C 3agadyaMHu "
YCJIOBUSAMU KOMMYHUKAIIUU
° AICKBATHOC HCIIOJIB30BAHUC PCUYCBBIX CPCACTB AJId Yy4aCTHd B JUCKYCCHU U

apryMEHTalliu CBOCH MO3UIUH, YMEHHE MPEICTaBIATh KOHKPETHOE COJIEpKAHUE C COOOIICHHEM
€ro B MMCbMEHHOW U YCTHOU (hopMme, OTNpeeIICHHE CTIOCOO0B B3aMMOICHCTBHSI, COTPYTHUYECTBO
B TIOMCKE U cOope nH(pOopMaInu;

. OIIpeIeTICHNuE CIOCOO0B B3aMMOJAEHCTBHUS, COTPYJHHYECTBO B TMOWCKE U cOope
uHpOpMalMK, YYacTHe B JUaliore, IJIAHUPOBAHUE OOMIMX CHOCOOOB paboThI, NMPOSBICHHUE
YB@XHUTEJIBHOTO OTHOIICHUS K IPYTUM YUAIIUMCS;



° OIMMUMCAHUC COACPIKAHUA BBITIOJIHACMBIX ,Z[GﬁCTBPIfI C LCJIbKHO OPUCHTUPOBKH B
HpeHMeTHOHpaKTquCKOﬁ JACATCIIbHOCTH,

. YMEHHUS YUUTHIBaTh Pa3Hble MHEHUS U CTPEMUTHCA K KOOPAMHALMU Pa3IMYHBIX
MO3ULIANA B COTPYIHUYECTBE;
. dbopMynupoBaTh COOCTBEHHOE MHEHUE W TO3UIMIO, ApPrYMEHTUPOBATh M

KOOPAMHHUPOBATh €€ C MO3ULUAMU NapTHEPOB B COTPYIHUYECTBE NPHU BHIPAOOTKE OOILEro
pElIeHNs B COBMECTHOM AEATEIbHOCTH;

. OCYIIECTBISTh B3aUMHBI KOHTPOJb M OKa3blBaTb B COTPYJHUYECTBE
HEOOXOUMYIO B3aUMOIIOMOIIIb;

. MJIAHUPOBATh OOIIHME CIMOCOOBI PabOTHI; OCYIIECTBIATh KOHTPOJIb, KOPPEKITHIO,
OLIEHKY JIeiicTBUI TapTHEPA, YMETh yOSKIaTh;

. HCIIOJIb30BATh a/IEKBATHBIE SA3BIKOBBIE CPEACTBA AJIi OTOOPaKEHUSI CBOMX UYBCTB,
MBICJIEH, MOTHBOB U MOTPEOHOCTEN; 0TOOpaXkaTh B peud (omucaHue, oObsICHEHUE) COJIEpKaHHUe
COBEpIIIAeMbIX JEHCTBUM, KaKk B (popMe TIPOMKOW CONMAIM3UPOBAHHOM peyH, Tak U B ¢Gopme
BHYTPECHHEH peuu;

. pa3BUBaTh KOMMYHUKAaTUBHYIO KOMIETEHIIMIO, HCIOIb3Ys CPEACTBA YCTHOW U
NUCHbMEHHOW KOMMYHHUKAIIMM TIpH paboTe ¢ TeKCTaMu y4yeOHUKAa U JIOTOJHUTEIbHON
JUTEPATypOil, CIPaBOYHBIMU TAOIMIIAMH, MPOSBIATH TOTOBHOCTh K YBA)KEHHIO MHOM TOYKU
3peHHsI IPH 0OCYKACHUHU PE3yIbTaTOB BHIOJHEHHON pabOTHI.

Ilpeomemnvimu pezynomamamu uzyuenus npeomema «Xumusa» 6 8 Kuacce A61a0mcs
cneoyroujue ymeHus:

1. B nosznasamenvHolti cgepe:

JIaBaTh OIpPEACIICHUS] M3YYCHHBIX IMOHSATUN: BEIIECTBO (XMMUYECKHUM 3JIEMEHT, aTOM, HOH,
MOJIEKYJIa, KPUCTAJUIMYECKas PEIleTKa, BEIECTBO, MPOCThIE U CIOKHBIE BEIIECTBA, XUMHUYECKas
dbopMyIna, OTHOCHTETbHAS aTOMHAsl Macca, OTHOCUTENIbHAS MOJIEKYJISIpHAsI Macca, BaJCHTHOCTb,
OKCHUJIbl, KHCIIOTBI, OCHOBaHHUS, COJH, aM(OTEpHOCTb, HHIUKATOP, MEPUOJUYECKUN 3aKOH,
nepuoanydecKkass CHCTeMa, [ephuoauvecKas TaOmuIa, HW30TOMbI, XHMHYECKas  CBS3b,
ANEKTPOOTPHUIIATENEHOCTD, CTENIEHb OKUCIICHHUS, SJICKTPOJINT); XUMUUECKasl peaklitsl (XUMUYECKOe

YpaBHEHHUE, TEHETUYECKasl CBfA3b, OKHCIEHUE, BOCCTAHOBJIEHUE, 3JIEKTPOIUTHYECKAs
JUCCOLIMALINs, CKOpPOCTh XUMHUYECKON peaxkuun);
* OIMCHIBATh JIEMOHCTPALMOHHBIE U CAMOCTOSTEIBHO MIPOBEIEHHBIE IKCIIEPUMEHTHI, UCIIONb3Ys
TUIst 3TOTO €CTECTBEHHbIN (pycckuid, POJTHOM) SI3BIK u SA3BIK XUMHUH;
* OIIMCHIBATh U Pa3IMYaTh U3YUEHHBIE KJIaCChl HEOPraHUUECKUX COEIMHEHUH, IPOCTBIE U CII0KHBIE
BElIECTBA, XUMHUYECKHE peakuuu;

KJ1accu(UIpoBaTh U3Y4YEHHBIE 00BEKTHI " SIBJICHUS;
* HaOJII0AAaTh JIEMOHCTPUPYEMBIE U CAMOCTOSITENILHO MPOBOIUMBIE OMBITHI, XUMUYECKUE PEAKIINH,
IPOTEKAIOINE B IIpUpoe u B ObITY;

JienaTh  BBIBOJABI W yMO3aKJIIOYEHHUS U3  HAOMIONEHUM, W3YYEHHBIX XHUMHYECKHX
3aKOHOMEPHOCTEH, MPOrHO3UPOBATh CBOMCTBA HEM3YUYEHHBIX BEIIECTB II0 AHAJIOTUU CO
CBOWCTBaMH WU3yYCHHBIX;
* CTPYKTYPHPOBATh U3yUCHHBIM MaTepral i XUMHUYECKYI0 HH(POPMALIUIO, TOTYYECHHYIO U3 JPYTUX
HCTOYHUKOB;

MOJICJIUPOBATh CTPOEHUE AaTOMOB 3JIEMEHTOB NEPBOTO — TPETHEro NEPUOJOB (B pamKax
M3YYEHHBIX MOJIOKEeHUH Teopun . Pesepdopa), ctpoeHre mMpoCTEHIITNX MOJIEKYIT.

2. B yennocmmo-opuenmayuonnoii cghepe:
aHAIM3UPOBATh M OICHUBATh TOCIEICTBUS IS OKPYXAlOMIeW cpeabl OBITOBON U

MIPOU3BOJICTBEHHON JCSITEIBHOCTH YEJIOBEKA, CBA3AHHOM C ImepepaboTKOM BEIIECTB.

3. B mpyoosoti chepe:



* IPOBOAUTH XUMUYECKUI HKCIIEPUMEHT.

4. B cpepe bezonacrnocmu dcusHedesmenbHOCmU:

* OKa3bIBaTh MEPBYIO IOMOILb NPU OTPABIEHUSX, 0’KOrax U JIPYIUX TpaBMax, CBSA3aHHBIX
BEIIECTBAMH U JIAOOPATOPHBIM 000PYIOBaHUEM.

ONHUCBHIBATH CBOMCTBA TBEPIBIX, KHUIKUX, Ta3000pa3HbIX BEILECTB, BBIICNA UX
CYIIECTBEHHBIE PU3HAKY;

* XapakTepu30BaTh BEIIECTBA II0 COCTaBYy, CTPOCHUIO M CBOICTBaM, YCTaHaBIUBATbh
NPUYHHHO-CJICCTBEHHBIE CBSA3M MEXK/Y JAHHBIMU XapaKTEPUCTUKAMHU BEILECTBA,

* PACKpBIBATH CMBICII OCHOBHBIX XHMHUYECKHUX IOHATHH «aTOM», «MOJEKYJay,
«XUMHMYECKHH JJIEMEHT», «IIPOCTOE BEIECTBO», «CIOXKHOE BEIIECTBO», «BAJCHTHOCTHY,
UCIIOJIb3Ysl 3HAKOBYIO CUCTEMY XMUMMUU;

* 1300pakaTh COCTAaB NPOCTEHININX BEUIECTB C IOMOINBI0 XMMHUYECKHX (DOpMylT H
CYIIHOCTh XMMHUYECKHX PEaKLUi C TOMOIIBIO XMMUYECKUX YPaBHEHMUI;

* BBIUUCIIATE OTHOCHTEJBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, a TaKxke
MacCOBYIO JIOJIF0 XHUMHUYECKOTO 3JEMEHTa B COCIUHEHUAX JJIs OLEHKUM HUX TNPaKTHYECKOU
3HaYUMOCTH;

* CPaBHUBATh 110 COCTABY OKCH/Ibl, OCHOBAHUS, KMCIIOTBI, COJIH;

* KJTaccu(hUIMPOBATH OKCHUJIBI U OCHOBAHMUS IO CBOWCTBAM, KUCJIOTHI ¥ COJIU TI0 COCTAaBY;

* [10JIb30BaThCA J1A00OPATOPHBIM 000PYIOBAHUEM U XMMUYECKOH MOCYIOH;

* IPOBOJIUTH HECJIOKHbIE XMMHUYECKHE OMBITH M HAOIIOJCHUS 32 U3MEHEHUSMU CBOMCTB
BEIIECTB B IPOLECCE MX IMPEBPALICHU; COOMI0AaTh IpaBUIa TEXHUKH OE€30MacCHOCTH IpH
NPOBEICHUH HAOIOJCHUN U OIBITOB;

* pa3n4aTh SKCIEPUMEHTAIBHO KHUCIOTHI M IIEIO0YM, MOJB3YSICh HHAMKATOPaMH;
0CO3HaBaTh HEOOXOIUMOCTH COOJIIOJIEHHSI Mep 0e30MacHOCTH MPU OOpAIIEHUH C KUCIOTaMH U
IIEJ09aMHU.

* pacKpbIBaTh CMBICH epuoaudeckoro 3akona J[. . Menneneesa;

* OMMCHIBATh M XapakTepu30BaThb TaOMUUHYIO (OpMYy NEPUOJUYECKON CHUCTEMBI
XUMHUYECKHX 3JIEMEHTOB;

* XapaKTepu30BaTh COCTAB aTOMHBIX fAJ€p M paCHpeAeiICHUE YUCIIa 3JIEKTPOHOB I10
AJIEKTPOHHBIM CJIOSIM aTOMOB XHMHUYECKHUX 3JEMEHTOB MaJbIX IEPUOIOB TMEPUOJUUECKOM
CHCTEMBI, a TAKXKE KaJIUs U KaJIbLHs;

* pa3nnu4aTh BUIbl XUMHYECKON CBS3U: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJCHTHYIO
HETOJISIPHYIO U METAJNINYECKYIO;

* 1300pakaTh 3JEKTPOHHO-UOHHBIE (OPMYJIbI BEIIECTB, O0OPA30BAHHBIX XUMHUYECKUMHU
CBSI3IMU Pa3HOTO BUJA;

* BBISIBJISATH 3aBHCHMOCTBH CBOMCTB BEILECTB OT CTPOEHUS UX KPUCTALTMUECKUX PEIIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJNINYECKHUX;

* XapaKTepU30BaTh XMMHUYECKHE HJIEMEHTHI U UX COCIMHEHUS HAa OCHOBE IOJIOKCHHS
9JIEMEHTOB B MIEPUOJUUECKON CUCTEME U OCOOEHHOCTEH CTPOEHHSI UX aTOMOB;

* XapaKTepU30BaTh HAYYHOE U MHUPOBO33PEHUYECKOE 3HAUCHHE TIEPUOJUUECKOro 3aKOHa U
MEePUOINYECKON CHCTeMBbl XUMHUYeCKHX »dJeMeHToB [[. 1. MenneneeBa; © OOBSCHATH CYTh
XUMHUYECKHX MPOIECCOB U UX NPUHIMIHAATIBHOE OTINYHE OT (PU3UUECKUX;

* Ha3bIBaTh IPU3HAKU U YCJIOBUS MPOTEKAHUS XUMUUECKHX PEaKLIUH;

* YCTAQHABJIMBATh NMPHUHAUICKHOCTh XMMUYECKOH PEaKIMH K ONPEAe]IEHHOMY THITY IO
OJTHOMY M3 KJIaCCU()MKAIIMOHHBIX NMPHU3HAKOB: 1) MO YMCIy M COCTaBY MCXOAHBIX BELIECTB U
IOPOAYKTOB peakuuu (PeaklUuu COEIMHEHUs, pa3loKeHHUs, 3aMelleHus U oOMeHa); 2) mo
BBIJICJIEHUIO WJIH MOTJIOIIEHHUIO TEIUIOTHI (PEaKIMU 3K30TEPMUYECKHE U SHAOTEPMHUUECKUE); 3) 0
U3MEHEHHMIO CTENEHEH OKUCIEHUS XUMHYECKHX DJIEMEHTOB (PEaKLUUU OKUCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIC); 4) IO 0OpAaTUMOCTH TIporiecca (peakiuu 00paTUMbIe 1 HEOOpATUMBIE);



* COCTaBIISITb YPAaBHEHMS JJICKTPOJUTHUECKONW AMCCOLMALMM KHUCIIOT, LIEIO0YEH, COJICH;
MOJIHbIE M COKpalIEHHbIE HOHHBIE YpaBHEHHsS peakiuii oOMeHa; ypaBHEHHUS OKHCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIHIA;

* IPOTHO3UPOBATH MPOIYKTHl XUMHUUECKUX pPeakiuil o Gpopmynam/Ha3BaHUSM UCXOIHBIX
BEIIIECTB; OMPEIEISITh HCXOIHBIE BEIIECTBA 1O (hOpMYyJiaM/Ha3BaHUSIM MPOAYKTOB PEaAKIIHH;

* COCTaBJIATh YPaBHEHHUS PEAKIUii, COOTBETCTBYIOIIUX MOCIEI0BATEIbHOCTH ((«IIETIOUKE))
MpeBpalleHN I HEOPraHUYECKUX BEIIECTB PA3IMUYHbBIX KJIACCOB;

* BBISIBJISITH B IMPOLIECCE DKCIIEPUMEHTA MPU3HAKU, CBUICTEIBCTBYIOIIUE O MPOTEKAHUH
XAMHYECKOU PEaKIUU;

* IPUTOTOBJISITH PACTBOPHI C ONMPEICTEHHON MaCCOBOM JI0JIEH paCTBOPEHHOTO BEIIECTBA;

* OIIPEACNIATh XapaKTep CPellbl BOJAHBIX PACTBOPOB KHCIOT M IIEJIOYEH MO M3MEHEHUIO
OKpacKH MHJIUKATOPOB;

* POBOAUTH KAYECTBEHHbIEC PEAKLIUH, MOATBEPKAAIOIINE HAIUYME B BOJIHBIX PacTBOpax
BEILIECTB OT/AEJIbHBIX HOHOB

* OIPEACNATh MPUHAICKHOCTh HEOPTaHWYECKUX BEHIECTB K OJHOMY M3 HM3YyUYEHHBIX
KJIACCOB/TPYIII: METAJIJIbl U HEMETAJUIbI, OKCH/IbI, OCHOBAHUS, KUCIIOTHI, COJIU;

* COCTaBJIATH (DOPMYITBI BEIIECTB [0 MX HA3BAHUSM;

* OIIPEACIIATh BAJICHTHOCTh U CTEIIEHb OKHUCIICHUS 3JIEMEHTOB B BEIIECTBAX;

* COCTaBIIATH (HOPMYJIBI HEOPTAHUYECKUX COCAMHCHHI IO BAJICHTHOCTSM W CTEIICHSIM
OKHCJICHHS 3JIEMEHTOB, a TaKXe 3apsiiaM HOHOB, YKa3aHHBIM B Ta0JIMIIe PACTBOPUMOCTH KHUCIIOT,
OCHOBAHUH U COJICH;

* 00BACHATH 3aKOHOMEPHOCTH M3MEHEHUS (PU3NUYECKUX U XUMUYECKUX CBOMCTB MPOCTHIX
BelIecTB (METAJJIOB U HEMETAIIJIOB) U MX BBICIIUX OKCHUIOB, 00pa30BaHHBIX dJIEMEHTAMH BTOPOTO
U TPETHETO NEPUOIOB;

* Ha3bIBaTh OOIIME XUMUYECKUE CBOWCTBA, XapaKTEPHBIC JJISI TPYIIIT OKCUIOB: KUCIOTHBIX,
OCHOBHBIX;

* Ha3pIBaTh OOIME XMMHYECKHE CBOWCTBA, XapaKTEpHBIC IS KAXKIOTO U3 KIACCOB
HEOPraHWYECKUX BELIECTB: KUCJIOT, OCHOBAaHUH, COJIEH;

* IPUBOJUTH  TNPUMEPBl  peakuuil, MOATBEPKIAOIIMUX  XUMUYECKHE  CBOMCTBA
HEOPraHWYECKHUX BEIIECTB: OKCUIOB, KUCJIOT, OCHOBAHUM U COJIEH;

* OIPEACNIATh BEIIECTBO-OKUCIUTEIb M BEIECTBO-BOCCTAHOBUTEIh B OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHSX;

* COCTaBJIATh OKUCJIUTEIHLHO-BOCCTAHOBUTEIBHBIN OallaHC (711 M3YUYEHHBIX PEaKIuil) 1Mo
MIPEIIOKEHHBIM CXEMaM PEaKIIHil;

* IPOBOJUTH JTAOOPATOPHBIE OMBITHI, TOATBEPIKIAIONINE XUMUIECKUE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTraHWYECKHUX BEILECTB;

Ilpeomemmnvimu pezyromamamu uzyueHusn npeomema «Xumusa» 6 9 Knacce A61a10mcs
cnedyroujue ymeHus:

1. B nosnasamenvuoui cgepe:

* 1aBaTh OMPEEICHUS U3yUYEHHBIX TOHSATUH: BEIIECTBO (XUMHUECKHUH 3JIEMEHT, aTOM, UOH,
MOJIEKYJIa, KPUCTAJUIMYECKasl PEIeTKa, BEIECTBO, MIPOCTHIE U CIOKHBIE BEIIECTBA, XUMHUYECKas
dbopMyrna, OTHOCHTEIbHAS aTOMHAsI Macca, OTHOCUTENIbHAS MOJISKYJISIpHAsI Macca, BaJCHTHOCTb,
OKCHUJIbl, KHCIIOTBI, OCHOBaHHUS, COJH, aM(OTEpHOCTb, HHIUKATOP, MEPUOJUYECKUN 3aKOH,
nepuoanydecKkass CHCTeMa, [ephuoauveckas TaOmuIa, HW30TOMbI, XHMHYECKas  CBS3b,
ANEKTPOOTPHULIATENBHOCTD, CTENIEHb OKUCIICHHUS, SJICKTPOJINT); XUMUUECKasl peaklitsl (XUMUYECKOe

ypaBHEHUE, TE€HETUYeCKasi CBS3b, OKHUCJIEHHE, BOCCTAaHOBJIEHHE, DSJIEKTPOJIMTHYECKAs
JUCCOLIMALIUs, CKOpPOCTh XUMHUYECKON peaxkuun);
* OMMUCBIBATH ACMOHCTPAIITMOHHBLIC U CAMOCTOATCIBHO MPOBCIACHHBIC SKCIICPUMCHTDI, UCIIOJIL3YA
TUIst 3TOTO €CTECTBEHHbIN (pycckuid, POTHOM) SI3BIK u SA3BIK XUMHUH;

* OIMCBIBATD U PA3JINYATh U3YYCHHBIC KJIACChI HCOPTAHUYCCKUX COeﬂHHeHHﬁ, IMPOCTHIC U CIIOKHBIC
BEIIECTBA, XUMHYCCKHUEC pCaKIuu,



KJ1accu(UIMpOBaTh U3Y4YEHHBIE 00BEKTHI " SIBJICHUS;
* HaOJII0AAaTh JIEMOHCTPUPYEMBIE U CAMOCTOSITENILHO MPOBOIUMBIE OMBITHI, XUMUYECKUE PEAKIINH,
IPOTEKAIOIINE B IIpUpoe u B ObITY;
JenaTh  BBIBOJABI W yMO3aKJIIOYEHHUS U3 HAOMIONEHUM, W3YYEHHBIX XHUMHYECKHX
3aKOHOMEPHOCTEH, IPOrHO3MPOBATh CBOMCTBA HEU3YYEHHBIX BELIECTB [0 AHAJIOTMHM CO
CBOWCTBaMH WU3yYCHHBIX;
* CTPYKTYPHPOBATh U3yUYCHHBIM MaTepHal i XUMHUYECKYI0 HH(POPMALIUIO, TOTYYECHHYIO U3 JPYTUX
HCTOYHUKOB;
MOJIEJIMPOBaTh CTPOEHUE aTOMOB JJIEMEHTOB IIEPBOIO — TPETHErO IEPUOAOB (B paMKax
M3YYEHHBIX MOJIOKEeHUH Teopun . Pesepdopaa), ctpoeHre mpoCTEHIITNX MOJIEKYIT.

2. B yennocmmo-opuenmayuonnoii cghepe:
aHAIM3UPOBATh M OICHUBATh TOCIEICTBUS IS OKPYXAlOMIel cpeabl OBITOBON U
MIPOU3BOJICTBEHHON JCSATEILHOCTH YEJIOBEKA, CBA3AHHOM C ImepepaboTKOM BEIIECTB.

3. B mpyoosoti chepe:
* IPOBOJUTH XUMUYECKUHN IKCTICPUMEHT.

4. B cpepe bezonacnocmu dHcusHedesmenbHOCm:

* OKa3bIBaTh MEPBYIO MOMOIIb ITPH OTPABIICHHUAX, 0KOTAX M APYTUX TPaBMax, CBSI3aHHBIX C
BEIIECTBAMHU U JIAOOPATOPHBIM 000PYIOBAHUEM.

TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC (70 YACOB)

Ha3zeanue pazoena Tema ypoxa Ocnoenwie euoul Hcnonvzosanue
oeamenbHocmu o0oopyooeanus
ooyuarowuxcs uenmpa «Touka
Pocmay
Beeoenue (5u) 1.IIpeomem  xumuu. | Coymanue 00BsICHEHUI
Bewecmsa. YUUTES.
CamocrosTenbHas paboTa ¢
Y4€OHUKOM.
OObsicHeHue
HAOJIFOJaeMBIX SBJICHUI.
2. Iipespawjenus PaGota ¢ pa3gaTouHbIM
eewecms. Ponw
MaTepUaIOM.
Xumuu 8  JHCUBHU .
Crnynranue 00BSCHEHHI
uenosexa.
YUUTENA.
CamocrositensHas padoTa ¢
y4EOHUKOM.

3. Kpamkuti  ouepk | Cnymanue 00BSCHEHHI
ucmopuu  pazeumusi | y4uTesl.

XUMUU. CamocTtosaTenbHas paboTa c
y4EOHUKOM.

Ot60p u CpaBHEHHE
Marepuaia Mo HECKOJIbKUM
UCTOYHHUKAM.




4.11CXD JIU. | Cnymanue oOBsicHeHui | JlaTumk BBICOKOM
Menoeneesa. 3naxu | yautens. TeMmneparyp bl,
XUMUYECKUX CamocTtosrenpHas padora ¢ | Jlatauk Ttemmeparyp
9/1eMEeHMO8. y4E€OHUKOM. bl IIJIATUHOBBIIN
Pabora c TabuLen
Meuneneena.
Pabora ¢ kapToukamu.
5. Xumuueckue
AHanu3 GhopmyIL.
dopmynwi.
Omuocumenvuas Pemenne TCKCTOBBIX
amomHas u | KOJIMYECCTBCHHBIX nu
MONEKYAAPHAS Ka4Y€CTBCHHBIX 3aJ1a4.
MACCOL. Cnymanue 00BsACHEHHIT
YUUTEIS.
Pabora B mapax.
PaGoTa B rpynmax.
Amomubl xumuueckux | 1. OcHognvie aTYUK
8 5 PaGora ¢ pa3maTouHbIM A .
Inemenmos (8u ceeoenus 0 BBICOKOH TemIepaT
) MaTepuaIoM. patyp
cmpoenuu  amomos. | ~ . | BI, JlaTamk
JylIaHue 00BsICHEHU I
Hszomonwi. TeMIeparyp Bl
YUUTEIS. .
TTATHHOBBIN

CamocrosTenbHas paboTa ¢
y4€OHUKOM.

2. Cmpoenue
91eKMPOHHbBIX

0060110YeK  amomos.
H3menenue yucna
anekmpoHos Ha BOY.

Cnymianue 00BsICHEHUI
YUUTEIIS.

CamocrosTenbHas paboTa ¢
Y4€OHUKOM.

Pabora c TabuLen
Meuneneena.

Pabora ¢ kaproukamu.
PaGoTa B mapax.
Pabora B rpymnmax.

3. Uonunas cesse.

Cnymianue 00BsICHEHUI
YUHUTEIIA.

Pemienne  mocTaBIIEHHBIX
3a7a4.

Pabora ¢ yueOHUKOM.
Pabora B mapax.
PaGoTa B rpynmax.

4. Bzaumooeticmeie
aAMmoMo8 J1eMeHmOos-
HeMemaiios mexncoy
co0oIl.

Crnynranue 00BSCHEHHI
YUUTENA.

Pabora C TaOJIHUIIEN
Menpeneena.

Penrenue 3amau.
Pabora B mapax.
PaGoTa y nockwu.

5. Kosanenmuas
XUMUYECKAas CBA3b.

PabGora ¢ pa3garouHbIM
MaTepHaIOM.

Cnymianue 00BsICHEHUI
YUUTEIIS.

CamocrosrenbHas paboTa ¢
Y4€OHUKOM.




6. Memannuueckas
XUMUYECKAas CB:3b.

PabGora ¢ pa3garouHbIM
MaTepHaIOM.

Cnymianue 00BsICHEHUI
YUUTEIIS.

CamocrosrenbHas paboTa ¢
y4€OHUKOM.

7. Obobwenue u
cucmemamuzayus
3HAHULL .

PaGoTa B mapax.
Pabora B rpymnmax.
Penrenue 3apgau.

IIpoBepka MOJIYYEHHBIX
3HAHUI.
IToaroroska K

KOHTPOJIbHOU paboTe.

8. Koumponvnas

Pemenue 3aJIaHUN

paboma No 1. KOHTPOJIbHON PabOTHI.
Ilpocm m 1. Ilpocmule aTUMK BBICOKOM
pocmeie éeujecmea P PaGora ¢ pa3maTouHbIM A
(7 u) gewecmea - TEMIIEPATyp BI,
MaTepHaATIOM.
MemaJiivl Ul e . | Jatuuk Ttemmepatyp
JylIaHue 00BsICHEHNIT 9
nememannvl. Ananus bl IJATHHOBBIM —
. YUHUTEIIA.
KOHMPONbHOU C U3MepeHne
amocTosiITeNIbHAs padoTa ¢
pabomul. TeMIieparTyp Bl
Y4€OHUKOM.
IepexoJi0B
Amnanns ommooK. pexol
. | aTIOTPOMHBI X
Amnanns KOHTPOJIbHOU o .
MoaudUKaIH i CephI;
paboThI. A 1 PBL;
U3MEpPEHUE
Pabora Hag ommOkamMu.
TeMIeparyp bl
Pemenue 3amau.
[LUIABJIEHHS BEILIECTB.
2. Konuuecmeso
Ananuz ¢popmyit.
seuyecmaa.

Pemenne TEKCTOBBIX
KOJIMYECTBECHHBIX u
KauyeCTBCHHBIX 3a/1a4.
Crnynranue 00BSCHEHHI
YUUTEJIS.

3. Pewenue 3ao0au .

Ananuz ¢popmyit.

Pemenne TEKCTOBBIX
KOJIMYECTBECHHBIX u
KaueCTBCHHBIX 3a/1a4.
Crnynranue 00BSCHEHHI
YUUTEJIS.

4. Monapusiii 06vem
2a308.

Ananuz ¢popmyit.

Pemenne TEKCTOBBIX
KOJIMYECTBECHHBIX u
KayeCTBCHHBIX 3a/1a4.
Crnymranue 00BSCHEHHI
YUUTEJIS.

5. Pewenue 3a0au.

Ananuz ¢popmyit.




Pemenne TEKCTOBBIX
KOJIMYECTBECHHBIX u
KayeCTBCHHBIX 3a/1a4.
Crnymranue 00BSCHEHHI
YUUTEJIS.

6. Obodwenue u

Pabora B mapax.

cucmemamusayus Pabora B rpymnmax.
sHanuui  no  2naee | Pemenue 3anad.
«Ilpocmoie IIpoBepka MOJTYy4YEHHBIX
gewecmear. 3HAaHUH.
ITonroroska K
KOHTPOJILHOM paboTe.
7. Konmponvnas | Pemienune 3aJaHuN
paboma Ne 2. KOHTPOJILHON pabOTHI.
Coedunenusn 1. Cmenens | Crymanue 00BSCHEHHI
XUMUYECKUX OoKucneHus. Ananuz | yauTels.
anemenmog (15 u). KOHMPOTbHOU CamocrositensHas padoTa ¢
pabomboi. Y4eOHUKOM.
Pabora C TaOIHUIIEN
Menpeneesa.
PaboTa ¢ kapToukamm.
2. Baoicnenwue
PaGota ¢ pa3gaTouHbIM
KAAccbl  OUHAPHBIX
coeouHenuil . MaTcpratoM. .
Cnynranue 00BSCHEHHI
YUUTEISL.

CamocrositensHas padoTa ¢
y4EOHUKOM.

3. OcHosanus. P Hatuuk pH
abota ¢ pa3maTOYHBIM
MaTepUaIOM.
Cnynranue 00BSCHEHHI
YUUTEISL.
CamocrositensHas padoTa ¢
y4EOHUKOM.
4.  Obobwenue u |Pabota ¢ pa3gaTOUYHBIM
cucmemamusayus MaTepUaIOM.
BHAHULL. Penrenue 3amau.
3akperuieHue 3HaHUM 10
TEeMeE.
5. Kucnomui. Cnymanue o0bsicuenuit | Jlarunk pH
YUUTEIS.

CamocrosrenpHas paboTa ¢
Y4€OHUKOM.

OTt6op U CpaBHEHHE
Marepuaia Mo HECKOJIbKHM
HCTOYHUKAM.

6. Obodwenue u
cucmemamuzayust
SHAHUI.

PaGora ¢
MaTepUaIOM.
Pemenue 3anay.
3akperuieHue 3HaHWM 110
TEME.

pPasgaTOYHbIM




7. Conu.

Cnymanue 00BsICHEHUI
YUHUTEIIS.
CamocrosTenbHas paboTa ¢
Y4€OHUKOM.

OTt6op U CpaBHEHHE
Marepuaia Mo HECKOJIbKHM

HUCTOYHHUKAaM.

Jatuuk pH

8. Obobwenue u
cucmemamuzayus
SHAHUI.

PaGora ¢
MaTepUaIOM.
Pemenue 3anay.
3akperuieHue 3HaHWM 110
TEME.

PasgaTOYHbIM

9.  Obobwenue u
cucmemamu3ayus
3HAHULL 00 OCHOBHLIX
Kiaccax

PaGota ¢
MaTepHUaIOM.
Penrenue 3amau.

3akperuieHue 3HaHUM 10

pasgaTOYHbIM

HeopeaHu4ecKux TEMe.
geuyecms.
10.
PaGota ¢ pa3gaTouHbIM
Kpucmannuueckue
MaTepHaIOM.
pewemxu. .
Crnynranue 00BSCHEHHI
YUUTEISL.
CamocrositensHas padoTa ¢
y4EOHUKOM.
12. Yucmule | Cnymanue 00BsICHEHU I
geuecmea u cmecu. | yIuTedsl.

CamocrosTenbHas paboTa ¢
Y4€OHUKOM.

OTt6op U CpaBHEHHE
Marepuaia Mo HECKOJIbKHM
HCTOYHUKAM.

13.  Maccosas u
Ananuz ¢popmyit.
obvemnas oonu
Komnonenmos cmecu. | Perienne TCKCTOBBIX
KOJIMYECTBECHHBIX u
KauyeCTBCHHBIX 3a/1a4.
Crnymranue 00BSCHEHHI
YUUTEJIS.
14. Pacuemui,
Ananuz ¢popmyit.
C8s3aHHble c
nousmuem «00Jisy. Pemenue TEKCTOBBIX
KOJIMYECTBECHHBIX u
KayeCTBCHHBIX 3a/a4.
Cnynranue 00BSCHEHHI
YUUTEJIS.
15. Konmponvnas | Pemienune 3aJaHuN
paboma Ne 3. KOHTPOJIbHON pabOTHI.
Hzmenenus, 1. Duzuueckue PaGota ¢ pA3IATOMHBIM
npoucxooawjue c | asnenus 6 xumuu. MATEPHATOM.
eewmecmeamu (12 u). | Ananus Crymanue 06 BCHEHII

YUUTEISL.




KOHMPOILHOU CamocrosrenpHas paboTa ¢
pabomul. Y4€OHUKOM.
2. Xumuueckue | Cayiianue 00BSCHEHHI
peaxkyuu. YUUTEIS.
CamocrositensHas padoTa ¢
y4EOHUKOM.
Ot60p " CpaBHEHHUE
MaTepuana Mo HECKOIbKUM
UCTOYHHUKAM.
3. Xumuueckue | Cayiianue 00BSCHEHHI
VPAa8HEeHUs. YUUTEIS.

CamocrositensHas padoTa ¢
y4EOHUKOM.

Ot60p u CpaBHEHHE
MaTepuana Mo HECKOIbKUM
HCTOYHUKAM.

4. Pacuemwvt  no
AHanu3 ¢hopmyiL.
XUMUYECKUM
VPAGHEHUSM. Pemenne TEKCTOBBIX
KOJIMYECTBEHHBIX u
KayeCTBEHHBIX 3aJau.
Cnymianue 00BsICHEHUI
YUUTEISL.
5. Pacuemvt  no
Ananuz ¢popmyit.
XUMUYeCKUM
VYDAGHEHUSIM. Pemrenue TEKCTOBBIX
KOJIMYECTBEHHBIX u
KaueCTBEHHBIX 3a7a4.
Crnynranue 00BSCHEHHI
YUUTEISL.
6. Peaxyuu
PaGota ¢ pa3gaTouHbIM
DA3NOHCEHUSL.
MaTepUaIOM.
Cnynranue 00BSCHEHHI
YUUTEISL.
CamocrositenbHas padoTa ¢
y4EOHUKOM.
7. Peaxuuu
PaGota ¢ pa3gaTouHbIM
COeOuHeHUsl.
MaTepUaIOM.
Crnymranue 00BSCHEHHI
YUUTEISL.
CamocrositensHas padoTa ¢
y4EOHUKOM.
8. Peaxyuu | Cnyuianue 00BSCHEHHI
3amewyeHus. YUUTEISL.

CamocrositensHas padoTa ¢
y4EOHUKOM.

Ot60p " CpaBHEHHUE
MaTepuana Mo HECKOIbKUM
HCTOYHUKAM.




9. Peaxyuu obmena.

Cnymanue 00BsICHEHUI
YUHUTEIIS.
CamocrosTenbHas paboTa ¢
Y4€OHUKOM.

OTt6op U CpaBHEHHE
Marepuaia Mo HECKOJIbKHM

HUCTOYHHUKAaM.

10. Tunwi
XUMUYECKUX PeaKyutl
Ha npumepe ceouUcmas
600bl.

PabGora ¢ pa3garouHbIM
MaTepHaIOM.

Cnymianue 00BsICHEHUI
YIUTETIS.

CamocrosrenpHas paboTa ¢
Y4€OHUKOM.

11. O606wenue | Paborta B mapax.
sHanuit no  meme | Paborta B rpymnmax.
«HM3menenus, Pemenune 3amau.
npoucxooswue c | IlpoBepka MOJTYYCHHBIX
seuecmeamuy. 3HAHHH.
ITonroroska K
KOHTPOJILHOM paboTe.
12. Konmponvnas | Pemienune 3aJaHuN
paboma Ne 4. KOHTPOJIbHON pabOTHI.
IIpocmeii 1. Ilpaxmuueckas
pocmeuntue P HaOmronenne 3a
onepayuu paboma Nol.
i 5 JEMOHCTPALMSMHU YUUTEJIS.
m uembl obpauienus
((;emec gajmf P 5 paty OO0BsAcHEHHE
XuMuuecKuil c aabopamophvim .
5 Gopvd pamop HAOII0aEMBIX SIBIICHHI.
NPAKmMuK . obopyoosanuem.
pakmuym) (5 4) Py IlocTaHOBKAa ONBITOB IS
JIEMOHCTPAINH KJIACCy.
Brinonnenue
MPAKTUYECKOU pabOTHI.
2. Ilpaxmuueckas aTYUK
P HaOmronenne 3a A
paboma No2 TeMIIepaTypbl
JEMOHCTPAIMSAMHU YUUTEJIS. .
Habnooenue 3a IUTATHHOBBIN
. . OO0BsAcHEHHE
2opsawell ceeyoll. .
HAOII0aEMBIX SIBIICHHI.
IlocTaHOBKa ONBITOB IS
JIEMOHCTPAINH KJIACCy.
Brinonnenue
MPAKTUYECKOU pabOTHI.
3. Ilpaxmuueckasn aTYUK
P HaGmronenue 3a A .
paboma Ne3 . Ananus BBICOKOU TeMIIepaTyp
JEMOHCTPAIMSMHU YUUTEJIS.
1no46bl U 00WbI. BI, JlaTuuk
OO0BsAcHEHHE
. TeMIieparyp Bl
HAOII0aEMBIX SIBIIEHHIA. .
IUIATHHOBEIHI -
IlocTaHOBKa ONBITOB IS
U3MEPEHUE

JEMOHCTpAIIMH KJIacCy.
Brimonnenue
MPaKTUYECKOU PabOTHI.

Temmneparyp bl B
nporecce OOy4CHHS
rpuemMam

BBIMIAPUBAHU I BOJIBI
13 00pasloB TOYBHI.
Jatunk pH — pH —




U3MEpeHUE
BOJIOPOJTHOTO
MOKa3aTessl BHITSHKKH
pacTBopa MOYBHI

4. Ilpakxmuueckas Ha6monetue 22 JlaTuuk BBICOKOI
paboma Ne4 TeMIIeparyp bl,
JEMOHCTPALIMSIMU YUUTEIIS.
Ilpusnaxu OGBsCHEHIC JlaTuuk Temmeparyp
XUMUYECKUX . Bl IUIATUHOBBIM,
N HAOJIFOJaEMBbIX SIBJICHHH.
peaxyuii. I Jatunk pH -
OCTAHOBKAa OIBITOB JIS
JIEMOHCTpALIMH KJIACCYy. TpH3HAKH
peakuuii o
Brimonanenue
. W3MEHEHUI0  CpeJbl
NPaKTUYECKON paboTHI.
(peaktust
HeWTpanu3al un)
3. Ilpakxmuueckasn Ha6monetue 32 DJIEKTPOHHBI € BECHI,
paboma Nos. Habop maboparopuu
JEMOHCTPALIMSMU YUUTEIIS.
Ilpucomosnenue I'MA
OOBbscHEHHUE
pacmeopa caxapa u .
HAOJIFOJaEMBbIX SIBJICHHH.
pacuem e2o | 1
. OCTAHOBKAa OIBITOB JJIS
maccosou  0oau 8
JIEMOHCTpALIMH KJIACCy.
acmeope.
p P Brimonanenue
NPaKTUYECKON paboTHI.
Pacmeopenue. 1. Pacmeopenue. aTYHK BBICOKOMU
P P PaGota ¢ pa3gaTouHbIM A
Pacmeopuvi. Peaxyuu | Pacmeopumocmao TEeMIIepaTyp bI,
MaTepHUaIOM.
UOHHO20 oomena. | sewecms 6 6ooe. . | Jatauk Temmepatyp
Crnynranue 00BsICHEHUH N
OKucnumenvHo- yumTens bl IUIATUHOBBIA — TIO
6occmanosumenbHble ' TOPECHUIO CKa3aHo
CamocrositensHas padoTa ¢ P
peaxuuu(ll u) VaEGHIKOM Bbile, /latuuk pH —
npu W3y4YeHUHN

2. JJ/IC. OcHosnble
nonooicenuss T3/

PabGora ¢ pa3garouHbIM
MaTepHaIOM.

Cnymianue 00BsICHEHUI
YIUTEIIS.

CamocrosTenbHas paboTa ¢
y4€OHUKOM.

3. Honnvie
AHanmn3 hopmyIL.

VPaBHEeHUs.
Pemenne TEKCTOBBIX
KOJIMYECTBEHHBIX u
Ka4eCTBEHHBIX 33/1aY.
Cnyuianue 00BsICHEHUI
YUUTEIISI.

4..  Kucnomwvi, ux
PabGora ¢ pa3garouHbIM

Knaccuguxayus — u

9 MaTepHaIOM.

ceoticmaa. .
Cnymianue 00BsICHEHUI
YUUTEIIS.

CamocrosrenbHas paboTa ¢
Y4€OHUKOM.

5. Ocnosanus, ux
Kiaccuguxayus — u
ceoticmea.

Pabora ¢
MaTepUaIOM.

pasgaTOYHbIM

KHUCJIOT U OCHOBAaHHUI
(cpena pactBopa).
JlaTyuk 3JIeKTpOnpoB

OJIHOCTH - U3YYEHHUE
MIPOBOJIUMOC ™
pacTBOpPOB




Cnymanue 00BsICHEHUI
YUHUTEIIS.
CamocrosTenbHas paboTa ¢

y4eOHUKOM.

6. Oxcuowi, ux
Kiaccugpuxayus — u
ceoticmea.

Cnynranue 00BSCHEHHI
YUUTEISL.

CamocrosiTensHas padoTa ¢
y4EOHUKOM.

Ot60p u CpaBHEHHE

Marcpuajia 1o HECKOJIIbKUM
HCTOYHUKAM.

7. Conu, ux
Knaccuguxayus — u
ceotlicmea.

Cnymianue 00BsICHEHUI
YUHUTEIIS.
CamocrosrenbHas paboTa ¢
Y4€OHUKOM.

OTt6op U CpaBHEHHE
Marepuasa mo HECKOJIbKHM

HCTOYHHUKAaM.

S8. T'enemuueckas
c853b MmedxHcoy
Kaccamu 8euecms.

PaGota ¢ pa3gaTouHbIM
MaTepUaIOM.

Crnynranue 00BSCHEHHI
YUUTENA.

CamocrositensHas padoTa ¢
y4EOHUKOM.

9.  OxucnumenvbHo-
80CCMAHOBUMENIbHbBIE
peaxyuu.

Cnymianue 00BsICHEHUI
YUHUTEIIS.
CamocrosTenbHas paboTa ¢
Y4€OHUKOM.

OTt6op U CpaBHEHHE
Marepuaia Mo HECKOJIbKHM

HCTOYHHUKAaM.

10. Obobwenue u

PaGoTa B mapax.

cucmemamusayus Pabora B rpynmax.
3nauul no meme « | Penrenue 3amauy.
Pacmeopenue. IIpoBepka IIOJIy4YEHHBIX
Pacmeopul. Peaxyuu | 3HaHUM.
UOHHO20 oomena. | IlonroroBka K
OBP». KOHTPOJIbHOU paboTe.
11.  Komwmponvnas | Pemenue 3a1aHUI
paboma Ne 5 KOHTPOJIbHON PabOTHI.
icm 1. Ilpakmuueckas
Csoiicmea P HaOmronenne 3a
IIEKMPOIUN OB paboma Ne 6.
- JEMOHCTPALMSIMHU YUUTEJIS.
(xumuueckuii Honnvle peaxyuu.
) (4 OObsicHeHue
npakmukym) (4 u .
P Y ) HaAOJI0/JaeMBbIX SIBJICHUM.
IlocTaHOBKAa ONBITOB IS
JEMOHCTpAIIMH KJIacCy.
Brimonnenue
MPAKTUYECKOU PabOTHI.
2. Ilpakxmuueckas aATYUK
P HaOimronenue 3a A
paboma  Ne 7. TeMIepaTypbl
JEMOHCTPALIMSIMU YUUTEIIS. .
Ycnosus TJTATUHOBBIN




NPOMeKaHus.
XUMUYECKUX pearyuil
MedHcoy pacmeopamu
INEKMPOAUMOE 00
KOHYQ.

OO0BsAcHEHHE
HAOJIFOJaeMBIX SBJICHUI.
IlocTaHOBKAa ONBITOB IS
JIEMOHCTPAINH KJIACCy.
Brimonnaenue
MPaKTUYECKOU pabOTHI.

3. Ilpaxmuueckas
paboma  Ne 8.
Ceoticmea  xucaom,
OKCUO08, OCHOBAHULL
u conetl.

HaOironenue 3a
JEMOHCTPAIMSIMHU YIUTETIS.
OOBsicHEHHE
HA0IIOaEMBIX SIBIICHUIA.
ITocTaHOBKa ONBITOB JUIA
JIEMOHCTpAIINH KJIACCY.
Brimonaenue
NPaKTUYECKON paboTHI.

Hatuuk pH

4. Ilpakxmuueckas
paboma  Ne 9.
Pewenue
9KCNEPUMEHMATTLHBIX
3a0au.

HaOimronenue 3a
JEMOHCTPAIMSIMHU YIUTETIS.
OOBsicHEHHE
HAO0IIOaEMBIX SIBIICHUIA.
ITocTaHOBKa ONBITOB JUIA
JIEMOHCTPAIINH KJIACCY.
Brimonaenue
NPaKTUYECKON paboTHI.

3aknrouenue (4 u)

1.0606wenue u
cucmemamuzayust
3HAHUL NO YYEOHUKY
xumuu 3a 8 kaacc.

PaGoTa B mapax.
Pabora B rpymnmax.
Penrenue 3apgau.

IIpoBepka MOJIYYEHHBIX
3HAHU.
IToaroroska K

KOHTPOJIbHOU paboTe.

2.0600wenue u
cucmemamuzayust
3HAHUL NO YYEOHUKY
xumuu 3a 8 kiacc.

PaGoTa B mapax.
Pabora B rpymnmax.
Penrenue 3apmau.

IIpoBepka MOJIYYEHHBIX
3HAHUI.
IToaroroska K

KOHTPOJILHOM paboTe.

3. HUmoecosas
KOHMPOTbHAS
paboma no xumuu 3a
8 knacc.

Pemenue 3aJlaHu i
KOHTPOJIbHON PabOTHI.

4. Ananus
KOHMPONbHOU
pabomsl.  Paboma

HAO owubKamu.

AHanu3 omuodoK.

Ananus KOHTPOJIbHOU
paboThI.

Pabora Hag ommOKkaMu.
Pemenue 3anay.

Crnynranue 00BSCHEHHI
YUUTEISL.




9 KITACC (68 HACOB)

Haszeanue Tema ypoka. OcHoeHbIe 8ulbl Ucnonb3oeaHue
pazoena, dessmennbHOCcMuU ob6opydoeaHusi
Koiuuecmeo obyyaroujuxcsi yeHmpa «To4ka
uacoe Pocma»
Oowan 1. Xapaxmepucmuka | Cnymanue 00BsICHEHU T
XAPaAKMepucmuKa | XumMuiecko2o YAUTEIIS.
XUMUYECKUX NeMeHma Ha | CamocTosTenpHas padora ¢
anemenmos (4 u). | ocnosanuu €20 | y4eOHUKOM.
NON0JACEHUS 6 | Pabora C Tabnuuen
Ilepuoouuecroii Meunneneena.
cucmeme /1. U. | Pabota ¢ xkapToukamu.
Menoeneesa.
2. Xapaxmepucmuka | CiymaHue 00BsICHEHU T
XUMUYECKO20 yUUTES.
anemMenma Ha | CamocTosTenpHas padora ¢
OCHOBAHUU €20 | y4eOHUKOM.
NON0JACEHUS 6 | Pabora C Tabnuuen
Ilepuoouuecroii Meunneneena.
cucmeme /1. U. | Pabota ¢ xkapToukamu.
Memnoeneesa.
3. Xapaxmepucmuxa | Cnyiianue 00BsICHEHU T
XUMUYECKO20 yUUTES.
anemMenma no | CamocrostensHasi pabora ¢
KUCTIOMHO-OCHOBHBbIM | YICOHUKOM.
ceoticmeam PaGora C Tabnuuein
o0bpazyemulx um | Menneneena.
coeOuHenull. Pabota ¢ kapToukamu.
4. Ilepuoouueckuii | Cnymanue 00BSICHCHUI
3aKOH u | yauTens.
Ilepuoouuecxas CamocrositenpHast paboTa ¢
cucmema Xumu4eckux | ydaeOHUKOM.
anemenmos  J[. U | Pabora c Tabaumein
Menoeneesa. Menneneesa.
Pabota c kapToukamu.
Memannot (13 u) | 1. Ilonoowcenue | Cnymanue 00BsICHEHHT
Memannoe 6 | yuurens.
Ilepuoouuecroii CamocrositenpHas paboTa ¢
cucmeme y4eOHUKOM.
J[.U.Menoeneesa u | Pabora c Tabaumein
cmpoeHue ux amomos. | Meneneesa.
Pabota c kapToukamu.
2 Xumuuecrue PaGora ¢ pa3garouHbM Rarunk
C80UCMEa Memaios. Temneparypel
MaTCpUaJIOM. NnaTVHOBBIN




Cnyiianue 00BSICHEHUI
YUUTES.
CamocrosTenbHas paboTa ¢

YYCOHHKOM.

3. Ilonyuenue | Cnymanue 00BSICHCHUI
memannos. Kopposus | yuurens.
Mema’nos. CamocrosiTenbHast paboTa ¢
y4eOHUKOM.
Ot60p u CpaBHEHHE
MaTepuaa 1mo HECKOJIbKHM
HCTOYHUKAM.
4. L]enounvie | Cnyiianue 00BbSICHEHUI HAatunk
Memannvi. YUUTEJISL. Temneparypbil
CamocrosiTenbHas padora ¢ | M1TMHOBBIN
YICOHHKOM.
Ot6op u CpaBHEHHE
MaTepuaia 1Mo HECKOJbKUM
HUCTOYHUKAM.
5. Ll]enounvie | Pemenue 3amay.
MemaJnol. PaGota no kaproukam.
Pemenue XAMHUYECKUX
YpaBHEHUH.
6. bepunnui, macnuu u P
abota C pa3IaTOYHBIM
wWenouHo3eMenbHble MATEepHATIOM.
MEMATLLOL. Crnymranue 00BSICHCHUI
YUUTEISL.
CamocrositenpHas paboTa ¢
y4eOHUKOM.

7. Bepunnuu, maenuu u

Pemrenue 3agau.

WenouHO3eMeNbHble PaboTa mo kapToukam.
Memannl. Pemenne XUMHUYECKHX
YPaBHEHHUH.
8. Anromunuii. P
abora ¢ pa3naTOYHBIM
MaTepHATIOM.
Cnyianue 00BSICHEHUI
YUUTES.
CamocrosTenbHas paboTa ¢
YYCOHHKOM.

9. Antomunui.

Pemenue 3agau.
Pabota o kapToukam.

Pemenue XAMHUYECKUX
YpaBHEHUH.

10. Keneso. Cnymanue 00BSICHCHUI
YUUTEJIS.
CamocrositenpHas paboTa ¢
y4eOHUKOM.

O0BscHEeHNE HAOIIOaeMBIX
SIBJICHUU.




11. 3akpennenue u
cucmemamuzayus
SHaQHUU — no  2lase

nepeou «Memannviy.

Pabora B mapax.
Pabota B rpynmax.
Pemienue 3anau.

IIpoBepka MOJTYYEHHBIX
3HAHWM.
IToaroroska K

KOHTPOJILHOU paboTe.

12. Konmponvnas | Pemenue 3a/1aHUI
paboma Nl | KOHTPOBHOM PabOTHI.
«Memannv».
13. Ananuz | AHanu3 ommoOOoK.
KOHMPOTbHOU AHanu3 KOHTPOJIbHOM
pabomul. paboTHI.
PaGora Hag ommbOkamu.
Pemrenue 3agau.
Cnyianue 00BsICHEHU T
YUUTENS.
icm Ilpaxmuueckas aT4YUK
Ceoiicmea P Hab6mronenue 3a Iv[
Memannoe u ux | paboma Nel. BBICOKOW  TeMIieparyp
5 . 0 JEMOHCTPALUAMH YUUTEJIS. i
HeH cywecmenenue I, JlaTunk Temmnepar
coeounenui Y OObsicHeHre HAOMIOIaeMBbIX | Patyp
(xumuueckui YenouKu  XUMUYeCKUX | oo bl  IJIATUHOBBIA  —
RPAKMUK, . | npespawenuii. ' U3MEpEeHHEe TeMIepaT
paxmuxym)(3 w). | npespavy [TocranoBka ONBITOB A P patyp
Bl MepPexo/10B
JEMOHCTpPAILIMU KIIACCy.
AJUTOTPOITHBI X
Brinosninenue N
. MoaudUKaI W Cephl;
MPaKTHYECKOU PaOOTHI.
U3MEpEeHHUe TeMIepaTyp
bl [JIABJICHUS BEIIECTB.
lIpakmuueckas
p HaOmronenne 3a
paboma No2.
JEMOHCTPAIUSMH YIUTEJIS.
llonyuenue u

ceolicmea coeouHeHull
MEMAIN08.

O0BsicHEeHNE HAOIIOIaEMBIX
SIBJICHUM.

IlocTaHoBKa OIBITOB [UIA
JIEMOHCTpPAIIMH KJIACCY.
Brimonaenne
NPAKTUYECKON pabOTHI.

llpakmuueckas
paboma No3.
Dxcnepumenmanvhole
3a0ayu no
PACNO3HABAHUIO u

noJly4eHuro eewecmse.

HaOmronenne 3a
JEMOHCTPAIUSMH YIUTEJIS.

O0BsicHEeHNE HAOIIOIaEMBIX
SIBJICHUH.

IlocTaHoBKa OIBITOB [UIA
JIEMOHCTpPAIIMH KJIACCY.

Beinonnenune
NIPAKTUYECKON pabOTHI.
Hememannwot (26 | 1. Hememannwi: | Cnymanue 00BSICHCHUI JaTtuuk
y) amomvl U Hpocmule | yduTels. BBICOKON  Temmeparyp
sewecmea. Kucnopoo, | CamocrositenbHast padota ¢ | bI, JlaTuuk Temmneparyp
030H, 8030)X. y4eOHUKOM. bl  [JIATHHOBBIA  —
OT160p u CpPaBHEHHE | U3MEpPEHUE TeMIepaTyp

Marepurajia 1mo HCCKOJbKUM
NCTOYHHUKAM.

bl MePEeX0/I0B
AJUTOTPOITHBI X
MonuduKany i cepsl;




U3MEpEHHUE TEMIIEPATYP
bl TUIABJICHUS BEIIECTB.

2. Hememannwt. | Pemienue 3anau.
Xumuueckue ceoticmsea | Pabota 1mo kapTovkam.
HeMemainos. Pemenue XUMHYECKHX
YpaBHEHUH.
3. Xumuueckue p
abora ¢ pa3maTOYHBIM
9eMeHmbl 8 KIemKax
MaTeprajIoM.
JHCUBBIX OP2AHUZMOS. .
Cnymanue 00BsICHEHU I
YUUTENS.

CamocrosTenbHas paboTa ¢
YYCOHHKOM.

4. Booopoo.

Pemrenue 3agau.
PaboTa mo kapToukam.

Pewmenne XUMHUYECKUAX
yYpaBHEHUN.

5. I'anozenwl. Cnymanue 00BSICHEHUI
YUUTEISL.
CamocrositenpHas paboTa ¢
y4eOHUKOM.

O0BscHEeHNE HAOIIOIaEMBIX
SIBJICHUU.

6. Coeounenus | Pemenue 3amauy.

2aN102€HO8. PaboTa mo kapToukam.
Pemenne XMMHYECKHX
YpaBHEHUN.

7. Ilonyuenue | Cnymanue 00BsICHEHU I

2aN02eHO8. YUUTES.

buonozuueckoe CamocrosTenbHas paboTa ¢

3HaueHue u | yueOHUKOM.

npumenenue 2anozenos | OT6op u CpaBHEHHE

U UX COCOUHEHUII.

Marepurajia 1mo HECKOJbKHUM
NCTOYHHUKAM.

8. Kucnopoo. JaTank
Pabora ¢ pa3gaTouHbIM o
BBICOKOW  TemrmepaTyp
MaTepUaIoM.
. | b1, laTuuk Temmneparyp
Crnymranue 00BsICHEHUH 3
bl  [JIATHHOBBIK  —
YUUTEISL.
U3MepeHue TeMrepaTyp
CamocrositenpHas paboTa ¢
BI MEePEeX0/I0B
y4eOHUKOM.
AJUTOTPOTTHBI X
Monupukany i cepel;
U3MepeHe TeMrepaTyp
bl TJIABJICHUS BEIIIECTB.
9. Komnmponvnas | Pemenune 3aJaHud
paboma Ne2 KOHTPOJILHOM paboTHI.
10. Cepa. Cnymanue 00BSICHCHUI JaTtuuk
YUUTEISL. BBICOKOW  TemrmepaTyp

CamocrositenpHas paboTa ¢
y4eOHUKOM.

bl, JlaTuuk Temmneparyp
bl  TJIATUHOBBIM — —
U3MepeHne TeMnepaTyp




O0bscHeHrEe HAOII01aeMBbIX
SIBJICHUH.

bl MePEeX0/I0B
AJUTOTPOITHBI X
Monupukany i cepsl;
U3MEpEeHHUE TEMIIePaTyp
bl IJIABJIEHHS BEIIECTB.

11. Coedunenus cepboi.

Cnyianue 00BsICHEHU T
YUUTEJISL.

CamocrosTenbHas paboTa ¢
YICOHHKOM.

Ot6op u CpaBHEHHE
Marepuasia 1Mo HECKOIBKUM

HCTOYHHKAM.

12. Cepnas kucroma. | Cnyuianue 00BSICHCHUI Hatuuk pH
YUUTEISL.
CamocrositenpHas paboTa ¢
y4EOHUKOM.
O0BsicHEHNE HAOIIOaEMBIX
SIBJICHUU.
13. Azom. Pemrenue 3agau.
PaboTa mo kapToukam.
Pemenne XUMHUYECKUAX
yYpaBHEHUN.
14. Ammuax. Cnymanue 00BsICHEHU I Hatuuk pH
YUUTENS.
CamocrosTenbHas paboTa ¢
YICOHHKOM.
OOBbsicHeHrEe HA0TIO1aeMbIX
SIBJICHU.
15. Conu ammonus. Cnyianue 00BsICHEHU T
YUUTENS.
CamocrosTenbHas paboTa ¢
YICOHHKOM.
OOBbsicHeHrEe HA0TI01aeMbIX
SIBJICHU.
16. Kucnopoonwvie | Cnymanue 00BsICHEHU T
coeOuHeHus asoma. YUUTENS.
CamocrosTenbHas paboTa ¢
YICOHHKOM.
Ot6op u CpaBHEHHE
MaTepuaia 1Mo HECKOJbKUM
HMCTOYHUKAM.
17. Pocop u  ezo Pabora ¢ pa3gaTouHbIM HaTmk
coeouHenUsl. TEMIEPATYPhI
MaTepUajIoM. .
Crnymranue oGbsicHenuii | [TATHHOBBIA
YUUTEISL.
CamocrositenpHast paboTa ¢
y4eOHUKOM.

18. Docgop u eco
COCOUHECHUAL.

Pemenue 3amay.

Pabota o kapToukam.
Pemenue XUMHYECKUX
YpaBHEHUH.




19. Venepoo. Cnymanue 00BsICHEHU I
YUUTENS.
CamocrosTenbHas paboTa ¢
YICOHHKOM.
OOBbsicHeHrEe HAOTI01aeMbIX
SIBJICHUU.
20. Kucnopoonuvie | Pemenue 3anau.
coedunenus yerepooa. | Pabota mo kapToukam.
Pemenne XUMHUYECKUAX
YpaBHEHUN.
21. Kpemnuii u eco | Cnyuianue 00BSICHCHUI
coeouHenus. YUUTETIS.
CamocrositenpHast paboTa ¢
y4eOHUKOM.
O0BsicHEHNE HAOIIOIaEMBIX
SIBJICHUH.
22. Cunuxkamnasn | Cnyuianue 00BSICHCHUI
NPOMBIULTIEHHOCD. YUUTEIIS.
CamocrositenpHas paboTa ¢
y4eOHUKOM.
Ot60p " CpaBHEHHUE
MaTepuasa 1Mo HECKOJIbKHM
HCTOYHUKAM.
23. Oboowarowuii | Pabora B mapax.
VPOK no meme | Pabora B rpymmax.
«Hememannwi ». Pemrenune 3amau.
[IpoBepka TOJIYYEHHBIX
3HaHUM.
[Toaroroska K
KOHTPOJIbHOU paboTe.
24. Oboowarowuii | Pabota B mapax.
VPOK no meme | Pabora B rpynmax.
«Hememannwvi». Pemienue 3apau.
IIpoBepka MOJTYYEHHBIX
3HAHUU.
IToaroroska K
KOHTPOJILHOU paboTe.
25. Konmponvnas Penrenue 3amanui
paboma Ne 3. KOHTPOJILHOM paboTHI.
26. Ananuz | AHanm3 ommoOOK.
KOHMPONbHOU AHanus KOHTPOJIbLHOM
pabomul. paboThI.
Pabora Hajg ommoOkamu.
Pemenue 3agau
Crnymranue 00BSICHCHUI
YUUTEISL.
Ceoiicmea IIpakmuueckas Ha6moeHie 22
HeMeMannos u ux paboma Nod. TICMOHCTPAIEAMH YIHTEILA.
coeounenuii (3 u). | Ixcnepumenmanvrole O6bsCHeHME HABTIOAEMbIX
3a0ayu  no  meme

SIBJICHUU.




«llooepynna

ITocTaHOBKa OIBITOB UIA

KUCTOPOOAy. JEMOHCTPAIINH KJIaccCy.
Brinonnenue
MPAKTHYECKOU PabOTHI.
Ipaxmuueckas
p HaOmronenne 3a
paboma Nos.
JEMOHCTPAIUSMH YIUTEJIS.
Oxcnepumenmanvhule
O0BscHEeHNE HAOIIOaEMBIX
3a0ayu  no  meme

«llooepynnvl azoma u
yenepooay.

SIBJICHUM.

IlocTaHoBKa ONIBITOB [UIA
JEMOHCTPALIMH KJIaccCy.
Brimonaenune
IIPAKTUYECKON PabOTBHI.

lIpakmuueckas H DJIEKTPOHHBI €
a0ronenne 3a
paboma Noé. TICMOHCTPAIEAMH YIHTEILA. BECHI, HaOOp
Ilonyuenue, OGBsICHCHIE HABIO naboparopuu ['MA
JTAEMBIX
cobupanue u .
SIBIICHUH.
pdacnosnasane edsos. | 11,cragopka  ONMBITOB IS
JIEMOHCTpPAIIMH KJIACCY.
Beinonnenue
IIPAKTUYECKON PabOTBHI.
Opzanuueckue 1. IIpeomem | Cnymanue 00BSICHEHUI
eéemecmea (13 u) | opeanuueckou xumuu. | yuurtens.
CamocrositenpHast paboTa ¢
y4eOHUKOM.
Ot60p " CpaBHEHHUE
MaTepuasa 1mo HECKOJIbKHM
HCTOYHUKAM.
2. IIpeoenvubie | Cnymanue 00BSICHCHUI
Y2ne8000pooul. YUUTEISL.
CocTaBiieHHEe XUMHUYECKHX
bopmy.
Pabota B mapax.
Pabora y mocku.
3. Henpeoenvnvie | Cnymanue 00BSICHCHUI
Y2ne8o00pooul. YUUTEISL.
CocTaBiieHHEe XUMHUYECKHX
bopmy.
Pabota B mapax.
Pabora y mocku.
4. Cnupmei. Cnymanue 00BSICHEHUI Hatuuk pH
YUUTEISL.
CamocrositenpHast paboTa ¢
y4eOHUKOM.
Ot60p " CpaBHEHHUE
MaTepuaia 1mo HECKOJIbKHM
HCTOYHUKAM.
5. IIpeoenvuvie | Cnyiianue 00BsICHEHU T Hatuuk pH
0OHOOCHOBHbLE YUUTENS.
Kapbonosvle kuciomsl. | CocTaBIeHHE XUMUYECKUX
dhopmy.

Pabora B mapax.




Pabora y mocku.

6. Cnooicnvie 3¢hupoi.
Kupeol.

Cnyiianue 00BsICHEHU T
YUUTEIIS.
CocraBneHne XHUMHYECKUX
dhopmy.

Pabora B mapax.
Pabota y nockwu.

7. Amunoxuciomel u
oenku.

PaGora ¢ pa3garouHbM
MaTEepPHATIOM.

Cnyianue 00BsICHEHU T
YUUTEIIS.

CamocrosTenbHas paboTa ¢
YYCOHHKOM.

8. Amumnoxuciomor u
oenku.

Cnyiianue 00BsICHEHU T
YUUTEIIS.
CocraBneHne XHUMHYECKUX
dhopmy.

Pabora B mapax.
Pabota y nockwu.

9. Venesoowi.

Crnymranue 00BSICHEHUI
YUUTEIS.
CocraBieHHE XHUMHYECKHX
bopmy.

Pabota B mapax.
Pabora y mocku.

10. Ilonumeprol.

Crnymranue 00BSICHEHUI
YUUTEIS.
CocraBieHHE XHUMHYECKHX
bopmy.

Pabota B mapax.
Pabora y mocku.

11. Oboowarowuii | Pabora B mapax.
VPOK no meme | Pabora B rpymmax.
«Opeanuueckue Pemrenue 3amau.
sewecmea. [TpoBepka MOJTY9E€HHBIX
3HaHUM.
[Toaroroska K
KOHTPOJIbHOHU paboTe.
12. Konmponvnas | Pemenue 3a/IaHUM
paboma Ne4. KOHTPOJIBHOU PaOOTHI.
13. Ananuz | AHanu3 ommoOOoK.
KOHMPOTbHOU AHanu3 KOHTPOJIbHON
pabomul. paboTHI.
PaGora Hag ommbOkamu.
Pemrenue 3agau.
Cnymanue 00BsICHEHU I
yUuTeNI.
3akpennenue (6u) | 1. Ilepuoouueckuii | Pabora B mapax.
3aKOH u | Pabora B rpymmax.
Ilepuoouueckas Pemenue 3anau.

cucmema XumudeckKkux




971eMEHMO8 J.H. | IIposepka IIOJIyYEHHBIX
Menoeneesa. 3HAHUH.

IloxroroBka K

2. Cmpoenue .
KOHTPOJIbHOH paboTe.

seuecmea.

3. Xumuueckue
peaxyuu.

4. Knaccol xumuueckux
CoeouHeHull 6 ceeme

T3/].

5. Hmoeosas Pemenne  3apmanuii
KOHMPOAbHAsL paboma. | KOHTPOJIbHON paOOTHI.
6.Ananus AHanu3 ommooK.
KOHMPOTbHOU AHanu3 KOHTPOJIbHON
pabomul. paboTHI.

PaGota Hazg omrmOKaMH.
Pemrenue 3agau.

Cnyianue 00BsICHEHU T
YAUTEIIS.
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