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IHosicHUTEABLHAA 3AIIMCKA

PabGouass mporpamma mo xumuu I8 8-9 KiaccoB pa3paboTaHa Ha OCHOBE (enepalbHOTO
rocyJapcTBEHHOTO oOpaszoBarenbHoro crangaptra OOO, o0pa3zoBaTenbHON MpOrpaMMBbl U MPUMEPHOMN
IIpOrpamMMBbl 110 XUMHH, a TaK )K€ Ha OCHOBE aBTOPCKO# yueOHoit mporpammbl O.C. 'abpuensiHa.

Ha 6aze unentpa «Touka pocra» oOecrmeuynBaeTcsi peanu3anusi 00pa30BaTENbHBIX MPOrPaMM
€CTECTBEHHO-HAYYHOM M TEXHOJOIMYECKOM HalpaBlI€HHOCTEH, pPa3pabOTaHHbIX B COOTBETCTBUU C
TpeOOBaHMUAMHU 33aKOHOJATEIhCTBA B cepe oOpazoBanms u ¢ yd€ToM pekomeHnmanuii dexepanbHOTO
omepatopa ydeOHOro mnpeaMera «Xumus». OOpa3oBarenpHas MporpaMma TO3BOJIIET HHTETPUPOBATH
peaiu3yemMble MOJAXOJIbl, CTPYKTYPY M COJAEpKaHME IpU OpraHu3aluu oOydeHHs: XUMuu B 8—9 kiaccax,
BBICTPOSHHOM Ha 0a3e JI000ro U3 JOCTYIMHBIX yudeOHO-MeToandeckuX komiuiekcoB (YMK) . Micnons3oBanue
obopynoBanus «Touka pocray npu peanuzanuu ganHoH Ol mo3BossieT co3aTh YCIOBUS:

® I paCIUPCHUA COACPKAHNA IKOJIBbHOTO XUMHUYCCKOTO O6pa3OBaHI/Ifl;

® JJ1s1  IIOBBIIIICHUS O3HABATEIbHON aKTUBHOCTHU 06yqa}0umxca B GCTGCTBGHHO-HaquOﬁ
obnacru;

. JUIsL pa3BUTHS JIMYHOCTH peOEHKa B Tpoliecce OOydeHUss XHMHH, €ro CIOCOOHOCTEH,
(dhopMupOBaHUS U YAOBJIETBOPEHUSI COLMATBLHO 3HAYMMBIX HHTEPECOB M TIOTPEOHOCTENH;

® JJIA pa6OTI)I C OZ[apéHHBIMI/I IIKOJbHUKAMH, OpraHu3alluid WX Ppa3BUTUA B Pa3IMYHBIX

obnacTsax o0pa3oBaTeNbHON, TBOPUYECKON JEATEITHHOCTH .

O0mas xapakrepucTuka y4eOHOro npeamera « XuMush»

XUMUS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAYK PAaclpOCTpaHWIIa CBOE BIHMSHUE Ha BCE OOJIACTH
YeJIOBEUECKOTO CYIIECTBOBAHMUS, 3aJajla HOBOE BHJICHHE MHpA, CTajla HEOTHEMJIEMBIM KOMIIOHEHTOM
MHUPOBOH KyJbTYphl, HEOOXOJUMBIM YCIOBHEM H3HU OOIIECTBA: 3HAHWE XHUMHUHU CIIY’)KUT OCHOBOW Jyis
(hopMHUpOBaHMSI MUPOBO33PEHHSI YEIOBEKA, €r0 MPEICTABICHUNA O MaTepUaIbHOM €IMHCTBE MUPA; BAXKHYIO
poJib urparot (popmMupyeMble XUMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUSX PHEPrUd M 00 3IBOIIOLUU
BEIIECTB B IPUPOJIC; COBPEMEHHAsi XUMHUs HaIlpaBlIeHa Ha peuieHHe riI00albHBIX MPOOJIeM yCTOHYHMBOIO
Pa3BUTHS 4YEJIOBEUECTBA — CBHIPhEBOM, HHEPreTUUYECKOM, MHUIIEBOM M DKOJOTHYECKOW O€30I1acHOCTH,
npoOieM 3JpaBooxpaHeHHs. B ycloBHsX Bo3pacTalollero 3HAYEHHsS XUMHH B JKU3HH OOIIecTBa
CYIIECTBEHHO MOBBICKJIACH POJIb XMMHUECKOro 00pa3oBaHus. B muiaHe conuanu3anuu OHO SIBISIETCS OJTHUM
U3 yclIoBUM (POPMHUPOBAHMS MHTEIIEKTA TUYHOCTH U TApMOHUYHOTO €€ pa3BUTHA. COBPEMEHHOMY UEIOBEKY
XMUMHUYECKHE 3HaHUS HEOOXOIUMBI JIJIsl MPUOOpETeHUs 00IIEKYIbTYPHOT'O YPOBHS, TIO3BOJISIOLIETO YBEPEHHO
TPYIOUTHCSI B COLIMYME M OTBETCTBEHHO Y4acTBOBAaTh B MHOTOOOPa3HOW >KM3HH OOIIECTBA, /ISl OCO3HAHUSA
BAKHOCTU Pa3yMHOTO OTHONIICHHS K CBOEMY 3JI0POBBIO U 3/I0POBBIO JPYTUX, K OKpYKaroled MpUpoIHON
cpene, AJisi TPaMOTHOTO MOBEACHUS IIPU MCTIOJIB30BAHUN PA3IMYHBIX MAaTEPUAIOB U XUMUYECKUX BEIIECTB B
MOBCEIHEBHOM JKM3HH XUMHUYECKOe 00pa30oBaHKe B OCHOBHOM IIKOJIE SIBJISETCS 0a30BbIM O OTHOIICHUIO K
cucTeMe OOIIero XMMH4eckoro obpasoBanus. [103TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO pean3yeT
npucymue oOmemMy XMMHUYeCcKoMy OOpa3oBaHHMIO  KJIIOYEBBIE IIGHHOCTH, KOTOpbIE  OTPaKaroT
roCy/lapCTBeHHbIE, OOIECTBEHHbIE W HHIWBUIYyaJbHbIE MOTPEOHOCTH. DTUM OIpEAesieTcsl CYUIHOCTb
oOmieil crpateruu OOy4deHHs, BOCIUTAHUS M Pa3BUTHUS OOydYalOLIUMXCA CPEACTBAMU Y4eOHOTrO IpeaMera
«Xumus». Uzydenne npeamera: 1) crocoOcTByeT GOPMUPOBAHUIO €CTECTBEHHOHAYUYHON KapTHUHBI MUDA,
JOCTHKEHHIO O0IIe 1 QPyHKIIMOHAIBHON IPaMOTHOCTH, Aa€T BO3MOYKHOCTH JJIsi CAMOPa3BUTHUS JTUYHOCTH.
2) BHOCHUT BKJaJ B ()OPMHPOBAHUE MBIIUIEHUS M TBOPYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB MX
CaMOCTOSTEJIbHOW ~ y4eOHOM  JEATENIbHOCTH, JSKCIHEPUMEHTAJIbHBIX M  HCCIEAOBATENIbCKUX  YMEHHIA,
HEOOXO/MMBIX KaK B MOBCEIHEBHOM *KM3HM, TaK U B MPO(PECCHOHATBHON NESITEeIbHOCTH; 3) 3HAKOMHUT CO
crnienn (KON HaydHOTO MBIIIICHHS, 3aKJIabIBA€T OCHOBBI L[EJIOCTHOTO B3IJIsJla HAa €IWHCTBO MPUPOJIBI U
YeJl0BeKa, SBISAETCS OTBETCTBEHHBIM J3TalmoM B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TI'PaMOTHOCTH
MOJIPOCTKOB; 4) cnocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAayYHBIM
3HaHUAM, K IPUPO/JIE, K YeJIOBEKY, BHOCHT CBOM BKJIaJl B 9KOJOIHMYECKOe 00pa30BaHUE MOAPOCTKOB

Ha3zBanHble HanpaBiieHUs B 00y4eHHHM XMMUN 00ecTIednBalOTCs Cien(UKO coep:kaHus pemeTa,
KOTOPBI  SIBIISIETCS TEJAarorMyeckd aJanTUPOBAHHBIM OTpakKeHHEeM 0a30BOM HAayKM XUMHU Ha
omnpenenéHHoM »HTane e€ pa3BuTHsA. Kypc XMMHMM OCHOBHOM IIKOJBI OPHEHTHPOBAaH HA OCBOEHHE
00y4aroIMMHUCST OCHOB HEOPraHWYECKOM XUMHUHM M HEKOTOPBIX IOHATUH U CBEIEHHH 00 OTHEeNbHBIX
00BeKTax opranndeckoil xumun. CTpyKTypa cojaepkaHus npeamera chopMUpoBaHa HA OCHOBE CUCTEMHOIO
nmoaxoJa K €ro U3y4CcHUIO. ConepncaHI/Ie CKJIaJbIBA€TCA U3 CUCTCMBI HOHSATUHN O XUMHUYECKOM DJIEMEHTE U
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BEIIECTBE U CUCTEMBI MOHATHIA O XUMHUYECKOW peakiuu. O6e 3TH CUCTEeMBbl CTPYKTYPHO OPraHHU30BaHbI IO
IPUHLUITY IIOCJIEJOBATEIbHOIO PAa3BUTUA 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEICTABICHUN pPa3HOIoO
YPOBHS: aTOMHO-MOJIEKYJIIDHOIO Y4YE€HMS KAK OCHOBBI BCErO €CTECTBO3HAHUS, YPOBHS IMEPUOIUYECKOTO
3akoHa /[. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XMMUH, YYEHHUS O CTPOCHUU aTOMA U XMMUYECKOHN CBS3H,
NPECTaBICHUNA 00 D3JICKTPOJUTHUECKONW AMCCOLMAIMM BEIIECTB B pacTBOpax. leopeTndeckue 3HAHHS
paccMaTpUBAIOTCS HAa OCHOBE SMIUPUYECKH IIOJYYEHHBIX W OCMBICICHHBIX (DaKTOB, pPa3BHUBAIOTCS
MOCIIEIOBATEIbHO OT OJHOTO YPOBHSI K APYrOMY, BBIIOJHSS (PYHKIMH OOBACHEHHS M MPOTHO3UPOBAHHSA
CBOICTB, CTPOEHHUS U BO3MOKHOCTEH MPAaKTUYECKOr0 IPUMEHEHUS U NOJYy4eHHs U3ydaeMbIX BeulecTB Takas
OpraHu3anusi COJEp>KaHUs Kypca CIIOCOOCTBYET IMPEACTaBICHUI0 XMMUYECKOM COCTaBIIAIOLIECH HaydyHOU
KapTUHBl MHpa B JIOTUKE €€ CHCTEMHOM mpupojpl. TeM caMblM OOECHEUMBAETCS BO3MOXHOCTH IS
dbopmMupoBaHus y 00y4arONIUXCS IEHHOCTHOTO OTHOIICHHS K HayYHOMY 3HAHHIO M METOJaM IO3HAaHHS B
Hayke. Ba)XHO Taxkke 3aMETHUTbh, YTO OCBOCHUE COACPKAHUS Kypca IPOUCXOAUT C IIPUBIICYCHUEM 3HAHUM W3
paHee U3y4eHHbIX KypcoB: «Okpyxatouuii Mmupy», «buosorus. 5—7 kiaccel» 1 «PuU3uKa. 7 Ki1acc.

JlanHast oOpa3oBaTesbHasi MporpaMma OOECHeUMBAET YCBOGHME YyYalllUMUCA BaKHEHUIIUX
XMUMHMUYECKUX 3aKOHOB, TEOPHUI U MOHATHI; GOPMUPYET MPEACTABIECHUE O POJIM XUMHUH B OKPYXKAIOIIEM MUPE
1 JKA3HU 4esloBeKa . [Ipr 3ToM 0CHOBHOE BHUMAHHE YAEIAETCs CYIIHOCTH XUMHUYECKUX PEaKIUi U METOAaM
ux ocymecTBieHus . OAHMM W3 OCHOBHBIX MPHHIIMIIOB MOCTPOEHHUS MPOrpPaMMBbl SIBISIETCS HPUHIIUI
JOCTYITHOCTH . DKCIIEPUMEHTAJIbHBIE JJAHHBIE, TIOJYYEHHbIE YJAIIUMUCS MPU BHIIOJHEHUH KOJIMYECTBEHHBIX
ONBITOB, MO3BOJISAIOT YYAIIUMCS CaMOCTOSITENIBHO JI€NaTh BBIBOJBI, BBIABIIATH 3aKOHOMEPHOCTH . [loaxomsl,
3aJI0’KEHHBIE B COJIEPKaHKE IPOrpaMMbl Kypca, CO3/1al0T HEOOXOAUMBIE YCIIOBUS JJIsl CHCTEMHOTO YCBOEHUS
YYalIMMHCS OCHOB HayKH, JUIsl 0OecrieueHus] pa3BUBAIOIIEr0 U BOCIUTHIBAIOIIETO BO3AEHCTBYS 00yUeHHs Ha
JUYHOCTh yvamierocst . @opMupyemble 3HaHUS JOJDKHBI CTaTh OCHOBOW CHUCTEMbl YOEXKACHUN IIKOJIbHUKA,
LEHTPAIBHBIM SIAPOM €r0 HAY4HOTO MUPOBO33PEHHUS .

Iean 1 0c00eHHOCTH U3YYEeHUA Y4eOHOr0 NpeaMera

K mnampaBieHW0o NEpBOCTENIEHHONW 3HAYMMOCTH TPU peaju3allud 00pa3oBaTeIbHBIX (QYHKIIHI
npeaMera «XUMHsD TPaAULMOHHO OTHOCIT (JOPMUPOBAHKE 3HAHUM OCHOB XMMHUYECKON HayKH Kak o0OjacTu
COBPEMEHHOTO E€CTECTBO3HAHMSI, MPAKTUYECKOW IEATEIbHOCTH YelIOBEeKa M KaK OJIHOTO U3 KOMIIOHEHTOB
MHUpPOBOH KyJIbTYphl. 3ajadya MpeAMeTa COCTOUT B (OPMHUPOBAHMM CUCTEMbl XUMHYECKUX 3HAHUM —
BOXHEUINUX (HaKTOB, TIOHATHH, 3aKOHOB M TEOPETUUYECKHUX IOJOXKEHUU, JTOCTYIMHBIX 0000IeHU
MHPOBO33PEHYECKOTO XapakTepa, s3blka HAyKH, 3HAHMM O HAy4YHBIX METOJaX W3Y4YEHUs BEUIECTB H
XMMHUYECKUX peakiuii, a Takke B (OPMUPOBAHUU U PA3BUTUU YMEHUU H CHOCOOOB J1€ATEIBHOCTH,
CBSI3aHHBIX C IJIAHUPOBAHUEM, HAOIIOIGHUEM U MPOBEACHUEM XUMUYECKOTO SKCIIEPUMEHTA, COONI0ICHUEM
npaBuil 0€30MacHOro oOpalieHus ¢ BEHIeCTBAMU B MOBCEIHEBHOM KM3HU. Hapsiay ¢ 3TUM 1enu u3ydeHus
npeaMeTa B IporpaMMe YTOYHEHBI M CKOPPEKTUPOBAHBI C Y4ETOM HOBBIX MPHOPUTETOB B CHCTEME
OCHOBHOTO 0011ero oopazoBanus. CerojiHsi B 00pa30oBaHUU 0c000 3HAYUMON MPU3HAETCS HANPABICHHOCTh
oOyueHusi Ha pa3BUTUE U CaAMOpA3BUTHE JHYHOCTU, (popMupoBaHHE €€ HUHTEIIEKTa U OOIIeH KyJIbTYypHI.
OOydeHre yMEHHMIO YYUThCA W NPOAOJDKATh CBOE 00pa3oBaHHE CaMOCTOSTEIbHO CTAHOBUTCS OIHOW U3
BOKHEHIINX (PYHKIUNA yueOHBIX MPEIMETOB.

B cBsi3u ¢ 3THM IIpU U3y4EHHUH TIPeaMeTa B OCHOBHOM IIKOJIE JOMHHHUPYIOIIEE 3HAYCHUE MTPHOOPEIH
TaKHe LEeNH, KaK:

* (dopMupoBaHHE HHTEIUIEKTYaIbHO pPa3BUTOM JMYHOCTH, TOTOBOM K €aMOOOpa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSITEJIbHOMY TPUHSATUIO PEIICHUH, CIOCOOHOM aJanTUpOBaThCA K OBICTPO
MEHSIOIIHUMCS YCIIOBUSIM JKU3HU;

* HaAIpaBJIEHHOCTh OOy4YEHMs Ha CHCTEMaTHYecKoe MpPUOOIIEHHE YYaIIMXCs K CaMOCTOSITENbHOMN
MO3HABATENbHOMN /EATENILHOCTH, HAYYHBIM METOJaM IO3HaHUs, (pOPMUPYIOIIMM MOTHBALIMIO U pa3BUTHE
CIIOCOOHOCTEH K XHMUU;

* obecrieueHHe yCIOBUM, CIOCOOCTBYIOUINX NMPUOOPETEHNIO 00yUYarOIMMUCS OIbITAa pa3HOOOpa3HOM
NeATeNbHOCTH, TO3HAHUS U CaMOIIO3HAHUS, KIIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMH), MMEIOIINX
YHUBEpCAJIbHOE 3HAUEHHE VIS PA3TIUUYHBIX BUJIOB JIESTEILHOCTH;

* (GopmHpoBaHHE yMEHHH OOBSICHATH M OIICHUBATh SIBJICHHUS OKPY)KAIOLIET0O MHUpPa HAa OCHOBaHHUHU
3HaHUH U OIBITA, MOTYYCHHBIX IPU U3YYEHUH XUMUHU;

* ¢opmupoBaHue y oOOy4aromuxcsd TYMaHUCTHUECKUX OTHOLICHWH, MOHUMaHHUS IIEHHOCTH
XUMUYECKUX 3HAHUU 71 BBIPAOOTKM 3KOJOTMYECKH IeJIecO00pa3sHOro MOBEACHUS B OBITY U TPYAOBOMU
JeATEIbHOCTH B IEJIIX COXPAaHEHHsI CBOETO 3/I0POBbsI U OKpPYXKAroIlel MPUPOJIHOMN Cpeibl;



* pa3BUTHE MOTHUBAIIMHU K O0YUYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO HA OCHOBE
yCBOGHHsI  OOIIEYENIOBEYECKHX LEHHOCTEeH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY mpodwis u
HaIPaBJIEHHOCTH JAJIbHEHIIETO 00yUEeHMUSL.

MecTto yueOHOro npeamera « XMMHUsD> B Y4eOHOM ILIaHe
B cucreme oOmero oOpasoBaHus «XuUMHS» TpU3HAHA OO0S3aTEIBHBIM Y4EOHBIM MPEIMETOM,
KOTOPBII BXOJUT B COCTaB MpeIMETHOM obnacTu «EcTecTBeHHO-HAayYHbIE TPEAMEThI». YYeOHBIM TUIaHOM Ha
e€ m3yueHue orBesicHO 138 yueOHBIX 4acoB — 10 2 9 B HEAEI0 B 8 B 9 Ki1accax COOTBETCTBEHHO.

Conep:xkanmne 00pa3oBaHusi 10 roxaM 00y4eHHsI

(mpakTHyecKkas 4acTh y4eOHOIO COJIep)KaHus MpPEAMETa yCUJIEHAa MaTepUaJIbHOTEXHUYECKOW 0a30ii
neHrtpa «Touka poctay .
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Beeoenue

Uro uzywaer xumus. [IpocTeie u cioxHble BemecTBa. CBoMCTBa BEIIECTB. XUMUYECKUM AJIEMEHT.
@OopMBI CYIIECTBOBAHUSA XUMHUYECKOTO 3JEMEHTAa.XUMUYECKUE SIBJICHHS, MX OTJIMYME OT (PU3UUECKUX
SBJICHUN. JIOCTM)KEHUS XMMUU M MX NPAaBUIbHOE HCHOJIb30BaHUE.VICTOpUS BO3HUKHOBEHHS U Pa3BUTHUS
XUMHH. PoJb OTEYECTBEHHBIX YYEHBIX B CTAHOBJICHHMM XUMHUYECKOW Hayku. OCHOBHBIE 3aKOHBI
xuMuu.OO0111ee 3HAKOMCTBO CO CTPYKTYpPOH mepuoAnyYecKoi TaOmauIbl: nepuoasl U rpynnsl. Tabnuna [1.1.
MenzeneeBa Kak CipaBOYHOE 1ocoOue JUIsl MOJydeHUs! CBeIEHUI 0 XuMU4eckux snemMeHTax. O0o3HaueHue
XMUMHMUYECKUX 3J1eMEHTOB. lIpoucxokieHne Ha3BaHUI XMMHUYECKUX 31eMeHTOB. Tabnuia MeHpaeneeBa Kak
CIPaBOYHOE MOCOOHE /s MOJYyYEHHUSICBEIEHUN 0 XUMUYECKUX AJIeMeHTax. XuMuueckas (popmyna, UHJIEKC,
ko3¢ ¢uimeHT: 3anucu U 4yteHue ¢gopmyi. Macca atomoB u MoJiekynl. OTHOCHTENbHAs aToMHas Macca.
OtHocuTenbHasi MoOJEKyasipHas Macca. Pacuer maccoBoM J0iIM XHMHUYECKOro 3JeMeHTa 1o (opmyne
BEIECTBA.

Amomul Xumuueckux 31eMeHmos

JlokazaTtenbcTBa CJIOKHOCTH cTpoeHHs atomoB. OmbiTel Pesepdopma. Ilnanerapnass momenb
CTPOEHHUS aTOMOB. XapaKTepUCTUKA HYKJIOHOB. B3aMMOCBS3b MOHATUIA: TPOTOH, HEUTPOH, MACCOBOE YHUCIIO.
CoBpeMEHHOE ONIpPENENICHUE TOHATUS «XUMHYECKUH DJIeMEHT». M3MEHEHHs, NMPOMCXOMALIUE € YHUCIOM
IIPOTOHOB, JJIEKTPOHOB W HEUTPOHOB B COCTaBE€ AaTOMOB XHUMHUYECKMX OJJIEMEHTOB. M30TOmBI, Kak
Pa3sHOBHUIHOCTh aTOMOB OJIHOTO 3JI€MEHTA. XapaKTepPUCTUKA AIEKTPOHOB. CTpOEHHE IEKTPOHHBIX 000JI04YeK
aTOMOB 3JeMeHTOB. [IoHsATHE O 3aBepIIEHHOM U HE3aBEPLIEHHOM 3JI€KTPOHHBIX (3HEPreTUYECKUX) YPOBHSIX.
PacrionoskeHne 5SIEKTPOHOB Ha DJHEPreTMYECKMX YPOBHAX, aTOMbl METaUIOB M HeMeTauloB.HoHbI
MOJIOKUTENbHbIE U oTpuuaTtenbHble. [lonstue wuona. MoHbl, o0pa3oBaHHbIE aTOMaMH METALUIOB H
HemeTauioB. [loHsATHE 00 MOHHOM CBsA3U, CXeMbl 00pa30BaHMs MOHHBIX coeluHEeHUN.CxeMbl 00pa3oBaHUs
MOJIEKYJl. DJEKTPOHHbIE U CTPYKTypHble (opmyiibl. KoBaneHTHas mosispHas M HENOJSpHAs XUMHYECKHE
cBsa3u. Cxembl oOpa3oBanus moJiekyn coenuuennit (HCI, H20, NHz u ap.). DaekTpoHHBIE U CTPYKTYpHBIE
¢dopmynbl. CxeMbl 00pa3oBaHMsl IByXaTOMHBIX MOJIEKYJI BOJOPOJia, XJIOPa, CEphl, a30Ta U Jp. DIEKTPOHHbIE
U cTpykTypHble (opmyibl. KpaTHocTh xumundeckoil cBszu.llonstue o meramnmueckoil cBsizu. Ennnas
npupojga  xumuuecko  cBsa3u. Ilonstue 00 arom-unonax. Ilonstue 00  006001IECTBICHHBIX
3JIeKTpoHaxX.BeinonHenne yrnpaxHeH, HOAroToBKa K KOHTPOJIbHOM paboTe.

Ilpocmuie 6eujecmea

XapaKkTepucTUKa IOJIOXKEHMsI 2JIEMEHTOB-METAUIOB M HeMeTauloB B Ilepuognueckoil cucreme.
Crpoenne ux aroMoB. Pu3nueckue CBOWCTBA METAUIOB W HEMETAJUIOB — IPOCTBIX BemlecTB. Pacuer
OTHOCHUTEJIbHOM MOJIEKYISIpHOM Macchl (MOBTOpeHHue). AJUIOTponHs Ha mpumepe osoBa, ¢ocdopa,
KHcaoposaa U yriaepozaa.KomndecTso BeniecTBa M €IMHULBI €M0 U3MEPEHHUS: MOJb, MAJUIUMOJIb, KHJIOMOJIb.
ITocrostnHass ABorajgpo. Pacdyer MOJNEKYISpHBIX Macc BEIIECTB IO MX XUMHUYECKHM (opMmysam.
MunnumosisipHasl M KWJIOMOJIApHAas Macchl. BBINONIHEHHME YINPaKHEHWM C HCIOJIB30BAHUEM IOHITHH
«IOCTOSIHHAsE ABOTazipo», «KOJIMYECTBO BEUIECTBA», «Macca», «MoJisipHas Macca».0O000umeHre u
3aKpeIyIeHre 3HaHuM 1o TeMe «KoarmuecTBO BellecTBa», PELIEHUE DKCIEPUMEHTaNbHBIX 3anad.llonsaTue o
MOJIIPHOM oObeMe ra3oB. HopmanbHble yenoBus. MIUITUMOISPHBIA U KUJIOMOJISIpHBIN 00beM. BrinonHenue
YIPaXKHEHUH C MCIOJIb30BAaHUEM TMOHITUH «MOJISIPHBIA OO0BEM», «KOJUYECTBO BEIIECTBA», «Maccay,
«MoJIsipHasg Maccay.00001IeHre 1 3aKkperyieHne 3HaHui Ha TeMy «MOJsIpHBIH 00beM ra3oB», pelleHHe
SKCIIEpUMEHTANbHBIX 3a7ay.O0001IeHne U cucTeMaTu3auusl 3HaHW. PerieHue 3agad M ynpakHEHUH C
MCTOJIb30BAHUEM MOHITHH «KOJIMYECTBO BELIECTBA», «MOJIIPHAsI MACCa», «MOJISIPHBIA 00bEM», «ITOCTOSHHAS
ABorazpo».



Coedunenusn XumMuueckux nemMenmos

[Tonsitme o creneHn oxucieHus. OmpeneneHue CTENEHU OKUCICHHWS 1o  (Gopmynam
coenunenuii.Cocrapnenne ¢GopMya OWHApPHBIX COCIWHEHHWH, oO0mui crnocod wux Ha3BaHUN.OKCHIBI.
CocraBnenne ux Qopmyn u Ha3Banuwil. Pacuersi mo Qopmynam.CoctaB ¥ Ha3BaHHS OCHOBAaHMH, HX
knaccugukamnus. Pacuersr mo popmynam ocHoBauuii. [IpencraBurenn: NaOH, KOH, Ca(OH)..Pacuets o
dopmynam ocHoBaHui.COCTaB W Ha3BaHUS KHUCIOT, WX Kiaccupukanus. PacdeTsl mo ¢gopmynaM KHUCIIOT.
[IpencraButenu kucnot.Pacyersr mo ¢popmynam kucinoT.CoctaB U Ha3BaHUs coJield. Pacuersl o Gopmynam
coneit. IlpencraButenu coseii: NaCl, CaCOz Ca3(PO4)2.Pacuerst mo dopmysnam costeit.IlpoBepounas
paboTa 1O OCHOBHEIM KJIaccaM HEOPraHMYECKUX BelmecTB. PacdeTsl 1o (opmyinaM OCHOBHBIX KIIACCOB
HEOPraHMYeCKnX BemecTB.AMDOTEpHbIE M KpPUCTAUIMUECKHE BellecTBa. KpucTamuimueckue pemeTKu.
[ToHATHS O MEXMOJEKYISIPHOM B3aUMOJICHCTBUU U MOJIEKYJISIPHON KpUCTaJUIMUecKo pemierke. CBoiicTBa
BEILIECTB C 3TUM THUIOM pemeTku.CBONCTBAa BEIIECTB C Pa3HBIM THUIIOM KPUCTAIUIMYECKUX PEIIETOK, UX
MPUHAJUICKHOCTD K Pa3HBIM KJIacCaM COEIUHEHUN. B3auMOCBSA3b THIIOB KPUCTANIMYECKUX PEIIETOK U BUIOB
XUMUYECKOH CBI3U.IIOHATHSI O YUCTOM BEIIECTBE U CMECH, UX OTIAN4Us. [IpuMephl KUAKUX U Ta3000pa3HbIX
cmeceit. CriocoObl pazneneHusi cmeceil.[loHsATHA 0 1M0MM KOMIOHEHTa cMecH. BwluncieHue ee B cMecH U
pacyeT Macchl WM o0beMa BElIecTBAa B CMECH IO €ro joJie.Pemenue 3a1a4 u ynmpaKHEHUN Ha pacueT IO
(MaccoBo#l uiM 00bEMHOM) U HaX0XkA€HHE Macchl (00beMa) KOMIIOHEHTa cMecH. BulnosiHeHue ynpak HeHUui
U pelIeHue 3a1a4.

H3menenusn, npoucxooauwjue c geujecmeamu

CrocoObl OYMCTKH BEIIECTB, OCHOBAHHbBIE Ha MX (PU3MUECKHX CBOKCTBaX. OYMCTKA MUTHEBOW BOJIBI,
neperonka HePTu.lloHATHE 0 XUMUYECKUX SBJICHHUSIX, UX OTJIMUKE OT (m3mueckux. [Ipu3Haku u ycmoBus
MPOTEKaHUsI XUMHUYECKUX peakuuil. Peakuust ropenus.KonnyecTBeHHass CTOpOHA XMMHYECKHUX PEAKIUNA B
cBeTe ydeHus o0 aToMax M MoJIeKylax. 3HaueHHWe 3aKoHa cOoXpaHeHHs Macchl BemiecTB. Ponp M.B.
JlomonocoBa u /I. /lanbToHa B OTKPBITUU U YTBEPKICHUU 3aKOHA COXpPaHEHHS Macchl BemiecTB. [loHsTue o
XUMUYECKOM YpaBHEHUU KakK 00 YCIIOBHOM 3aITUCH XUMHUYECKON PEAKIIUU C MTOMOIIBI0 XUMUIECKUX (hOPMYIL.
3HavyeHne WHIEKCOB U KodhdummenToB. CocTaBiieHne ypaBHEHUH XUMHUUYECKUX peakiuii. Permenue 3amaq Ha
HaX0XJIEHWE KOJIMYECTBA, MAacChl WM OObeMa MPOJyKTa peaklMu MO KOJIHYECTBY, Macce WM 00beMy
HCXOJHOTO BeliecTBa. Te ke pacueThl, HO C UCIOJIb30BAHUEM MOHSITHS «I0JIs» (MCXOTHOE BEIIECTBO JIaHO B
BHJIC pacTBOpa 3aJaHHON KOHIEHTpAIMM WJIH COJEPKHUT OIPEACICHHYIO OJI0 mpumecei).Pemenue
AKCIEPUMEHTAIBHBIX 33/a4, 3aKpEIUICHUE 3HAHUU 10 TeMe «XHUMHUYECKUEe ypaBHEHU».CYyIIHOCTh peaKiui
pa3ioKEHUsT M COCTaBJICEHWE YPaBHEHMM peakuuil, MpojaenaHHbIX yuutenem. IloHarne o ckopocTu
xumuueckux peakuui. Karamuzaropel, depmenTsl.CymHocTh peaknuii  coenuHeHus. CocTaBieHue
YpaBHEHUH peakiuii, mpojeaHHbIX yuuteseMm.CynHocTh peakuuil 3amenieHus. CocTaBlieHHE YpaBHEHUN
peakuuii, IpoJIeIaHHbIX yYUTeNIeM. Pl aKTUBHOCTUMETAIIOB, €r0 MCIOJIb30BAHUE JJIsi IPOrHO3UPOBAHMS
BO3MOKHOCTH MTPOTEKAHUS PEAKIINI MEXI1Yy METaUIAMHU U PaCTBOPAMHU KUCIOT. Peakiiuy BHITECHEHUS OJTHUX
METaJJIOB M3 pacTBOPOB HX cojeil apyrumu Mmetajuiamu.CymHOCTh peakuuid oOmena. CocraBieHue
YpaBHEHUH peaKiui, MNpOJeIaHHbIX yduTesieM. Peakuuu HeWTpanu3aluu. YCIOBHUS TEUYEHUSI PEAKIHM
MEXAY pacTBOpaMH KHUCJIOT, MIelI04Yed M coiieil 10 KOHIA. Tumbpl XUMHYECKUX peakiuil (10 MpU3HAKY
«UHUCII0 U COCTaB HCXOJHBIX BEUIECTB W MPOJIYKTOB peaklMU») Ha NpUMEpe CBOMCTB Boabl. Peaxius
pa3iioKEeHUs1 — IEKTPOJIN3 BOJbl. Peaknuu coeuHeHHs] — B3aUMOJICHCTBHE BOJIbI C OKCUAAMHU METAJJIOB U
HeMeTauioB. [loHsATue «ruapokcuab». Peakuuu 3amerieHuss — B3aUMOJECMCTBUE BOJIbI C IIEJIIOYHBIMU M
[IeJIOYHO3EMETIbHBIMU MeTallaMu. Peakiuu oOMmeHa (Ha mpuMepe TUAposin3a cyinbdaTa aTlOMUHUS U
kapOua kanbis).Pemenue 3a1ay u ynpaxsenuii. [loarotoBka k KOHTpOJIbHOM padoTe.

Ilpocmerimue onepayuu c gewyecmeamu (XumMuuecKuii RPaKmuKym)

[IpaBuna TexHUKH 0E30TACHOCTH MPHU OOpaIIeHnH ¢ JT1abopaTOPHBIM 000pYAOBaHUEM, MPU paboTe B
KaOuMHEeTe XUMHUH. 3HAKOMCTBO ¢ TabopaTtopHbIM 000pyaoBaHueM. PU3nYecKie U XUMUYECKHE PEAKINH TPH
ropenun cBeuu.KauecTBeHHbIN cocTaB nmouBbl. Cpesia MOYBEHHOTO pacTBOpa. AHanu3 Bojbl. [Ipo3pauHocTh
BOJbL.I[pU3HaKku XUMHYECKUX PEAKLM: BBIJIEICHHE ra3a, BBINAJCHUE OCaJKa, U3MEHEHHUE 1IBETa BEILECTB.
KauectBennsie peakuuu.lIpurotoBienne pacTBopa caxapa U pacdeT ero MacCoBOM 10U B pacTBOpE.

Pacmeopenue. Pacmeopuvl. Peaxyuu uonnozo oomena. OKuciumenbHo-60CCHIAHOGUM ENbHbIC
peakyuu

PactBopbl. dusnueckass U XUMHYECKasi TEOPUsS. PACTBOPOB. TEIJIOBBIE SIBICHHS MPU PACTBOPEHUH.
I'mapatel ¥ KpUCTAIJIOTHUAPATHl, KpPUCTAUIM3AlMOHHAs Boja. HackllleHHble, HEHACHILLIEHHBIE,
MEPECHIILIEHHbIE PACTBOPBI. XOpOIIO PACTBOPUMBIE, MAJIOPACTBOPUMBIE U MPAKTUUYECKU HEPACTBOPUMBIE
BEILIECTBA. DJIEKTPOJIUTHl U HEAIEKTPOJIUTHL. DIEKTPOJIUTUYECKAS] TUCCOLMALUA U accoluanus. MexaHusm
JUCCOIMAIIMU BEUIECTB C PA3JIMYHBIM THUIOM CBsI3U. CTeNEeHb 3JEKTPOIUTHYECKON nucconuanuu. CuiabHbIe
U cradble JCKTPOHUTHI. DIEKTPOIUTHI U HENEKTPOIHUTH. MeXaHU3M JUCCOIMAIIMY BEIIECTB C PA3IMYHBIM
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TUNOM CBsi3H. CTENeHb 3MEKTPOJIUTUYECKON aucconuanuu. CuiibHbIe M clladble AIEKTPOJIUTHL. VOHBIL.
CpoiictBa monoB. Knaccudukanusi MOHOB 1Mo cocTaBy (IPOCTbIE U CIIOKHBIC), MO 3apsay (KaTHOHBI U
aQHHMOHBI), TI0 HAJMYUIO BOJAHON 000JOYKH (TUAPOTUPOBAHUE M HETUAPOTHPOBaHUE). OCHOBHBIE MOJIOKEHHS
T3 /1.Peakuu B BOJHBIX pacTBOPax MEKTpoauToB. HeoOpaTtuMmelie u oOpaTumbie peakiun. MoJeKynspHoe U
MOHHOE YpaBHGHHME peakuuid. Peakiuu wuoHHOTO oOMeHa. Peakuuu HelTpanusanuu.Kucinoter. Hx
KJaccu(uKays M0 pa3InYHbIM Npu3HakaMm. OnpeneneHrue KUCIOT KaK DJIEKTPOJIUTOB, UX IUCCOIUAIINS.
B3aumopeiictBue KHCIOT C MeETaljlaMH, YCJIOBHMSI TEYEHHsS DSTUXPEAKUUN. OJIEKTPOXUMUYECKUH psij
HalpsDKeHUs MeTaysioB. B3auMopelcTBHe KHCIOT C OKCHIAMHM METaNIOB UM OCHOBaHUsAMHU. Peakuuun
HelTpanu3auuu. B3anMopelicTBUE KHCIOT C COJMIIMM. 3alMCh ypaBHEHUH peakiuil (MOJIEKYISPHBIX U
HMOHHBIX) C HCIOJIb30BaHHWEM TaOJULbl pacTBOpUMOCTU.ONpeeieHne OCHOBaHUM KaK 3JIEKTPOJIUTOB, UX
muccormanus. Kiaccudukanus OCHOBaHMI TO pa3IMYHBIM TNpU3HaKaM. B3aumojeicTBue OCHOBaHUM C
KuciaoTaMu (moBTopeHue). BzaumoneiictBue mienoueir ¢ coyisiMu (pabora ¢ Tabnuiel pacTBOPUMOCTH) U
OKCHJIaMH HEMeTayuloB. Pa3ioxeHne HepacTBOPUMBIX OCHOBaHHMA.COCTaB OKCHIOB, MX KJIACCH(HKAIIUSA.
CBolicTBa KHCJIOTHBIX U OCHOBHBIX OKCHJIOB.OmpezeneHue cojeil Kak 3JeKTPOJIMTOB, UX JUCCOLMALUA.
Knaccudpukanus coneil. BzaumopeiictBue coneil ¢ MeraulaMH, OCOOEHHOCTH JTUX peakuui u
B3aUMOJICIICTBUE coJiel ¢ coyisimMu (pabota ¢ Tabmuiel pactBopuMocTv). B3aumoneiictBue coieir ¢
KHUCJIOTaMH U 11eno4yamu (nosropenue).llonsaTue o reHeTnyeckoil CBSA3M U T€HETUYECKUX psAaX METalIoB U
HeMeTaiioB.Paznuunple mpu3HaKkuW KilaccuUKalMM XUMHYECKUX peakuuil. OrmnpeneneHue CTeneHen
OKHCIIEHUsI DJIEMEHTOB, OOpa3ylolIuX BelecTBa pa3nuyHbiXx kiaccoB. Peaknuu OBP. [lonstue 00
OKHUCJIUTEJIE M BOCCTAHOBUTEIIE, OKUCIIEHUH U BOCCTAaHOBJIEHUH.PellieHre pacueTHBIX 3a/1a4 10 YpaBHEHUSIM,
XapaKTEepPU3YIOIIMM CBOWCTBA OCHOBHBIX KJIACCOB COEIUHEHUN, M BBINOJHEHHE OCHOBHBIX KJIaccoB
COEIMHEHUI ATOro IIaHA Ha TeHeTHYecKyro CBs3b. [loAroroBka K KOHTpoOJIbHOM pabote. Mrorosas
KOHTpOJIbHAs paboTa.
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Oowasa xapakmepucmuKka Xumu4eckux 1emenmos (4 u).

Ctpoenue aroma, XapakTep IPOCTOrO BEIIECTBA; CPAaBHEHHE CBOWCTB IPOCTOTO BEIIECTBA CO
CBOMCTBAMHM MPOCTHIX BEIIECTB, 00Pa30BaHHBIX COCEAHUMH TIO MEPUOIY U MOATPYIIIE dJIEMEHTAMHU; COCTaB
M XapakTep BBICIIETO OKCHIA, TUIPOKCHIA; COCTAB JIETy4ero BOJOPOJHOTO COCIWHEHUS (IJIsI HEMETalia).
CaoiictBa 3ekTpoauToB B cBere TOJl. I'eHeTmueckue psanpl Metauia U Hemeraima. CamocTosiTenbHas
pabota c yvammmucs. 3akperuieHue wmatepuana.lloHarne o mepexoAHBIX AMeMeHTaX. AMQOTEPHOCTS.
I'eneTnveckuii psig nepexoaHoro snementa. llepuoanuecknii 3akoH u [leprogudeckas cucrteMa, CTpoeHHUE
aroma. 3nauernue I13 u I1C.

Memannot (14 u)

XapakTepucTHKa TOJIOKEHUS AIeMEHTOB-MeTauioB B [lepuoandeckoit cucteme. CTpoeHHE aTOMOB
MeTaUIOB.  MeTaulMdeckue  KPUCTAUIMYECKHE  pelieTKd. MeTaiyeckas  XUMHUYECKass  CBS3b.
XapakTepucTuKa OOMMX XWUMHYECKHX CBOWCTB METAJJIOB HAa OCHOBAaHMM WX TIOJIOKCHHS B
AIIEKTPOXUMHUYECKOM DSy HAMpsDKEHUN B CBETE MPEICTAaBICHUN 00 OKUCIUTEIHHO-BOCCTAHOBHUTEIBHBIX
peakiusax.CaMOpoHbIE METaIbl M OCHOBHBIE COEIMHEHHUS METAJUIOB B mpupoie. Baxueilmue pynsl.
[ToHsiTHE O METAITYPrUu U €€ Pa3HOBUIAHOCTSX: MUPO-, THIIPO-, AMEKTpoMeTaITypruu. Koppo3us MeTamios.
CrocoOpl 3alIuThl METAUIOB OT KOPPOo3uH.OCOOEHHOCTH (PU3NYECKUX M XMMHUYECKUX CBOWCTB IIEIIOYHBIX
MeTauioB.BakHelue  COCMMHEHMsI  IIEJOYHBIX  METAJUIOB:  IIEJIOYHM, COJH; HMX CBOWCTBA |
npuMmeHenne.O0Imas XapakTepuCTHKa META/IOB BTOPOM TpyHNbl TJaBHOW MOATPYMIbI, OCHOBHBIE
(buznuecKkre U XuMUYEeCKHe CBOMCTBA IIEIOYHO3EMENbHBIX MeTaioB.Baxneimue coequnenus Ca u Mg, ux
npuMeHeHHne. Ponb Kanblius M MarHus B KUBBIX opranu3max.CTpoeHue atoma, (U3NYECKUE U XUMUYECKUE
cBoiictBa. [Ipumenenue amromunus. CoeTUHEHUS ATIOMUHHS — OKCUABI U THAPOKCUABI, UX aM(POTEPHOCTb.
Baxneiiimue conu amroMuHHUS.3aKpeIUIeHHE W CHCTEMaTH3allds 3HAHWM MO TJaBe TMepBOii: oOmas
XapaKTepUCTUKA METAJIOB, XMMUYECKHE CBOMCTBA METAJUIOB. PelieHHe SKCIepUMEHTANIBHBIX 3ajad,
pemienue ypaBHeHui.CTpoeHue aroma skene3a. Dusnueckue U XUMUYECKHE cBoicTBa. [IpumeneHue
xene3a.Coenunenns xeneza |l u xenesa Ill. T'enerndeckue psnel. KaduecTBeHHbIE peakIMM HA HOHBI
Kenesa.

Ceolicmea memannoe u ux coeOUHeHul (Xumuyeckuil npakmukym)(3 u).

Pemenune 1emodek XUMUYECKHX MPEBpAIICHHNA 10 BapuaHTaMm.[loBTOpeHHEe Ha MpaKTUKe
XMMHYECKUX CBOWMCTB METAJUIOB.3aKpeIJieHue 3HAHWM TI0 pACMO3HABAHUIO U TOJYYEHHUIO BEIIECTB,
3aKperyieHre 3HAaHUI 110 XUMUYECKIM CBOMCTBAM BEIIECTB.

Hememannwt (26 u)



[Tonoxenne HemetamuioB B [leproanueckoit cucreme, 0cOOEHHOCTH CTPOEHUS UX aTOMOB. Psipr 0.
Kpucrannnueckoe crpoeHue HeMETaIoB — NpocThiX BemiecTB. Asuiorponus. O30oH. CoctaB Bo3ayXa.
®dusnueckue CBOMCTBa HeMeTaIOB. OTHOCHUTEIBHOCTh MOHITHH «META» M «HEMEeTauDy. XUMUYECKUe
cBOlicTBa HeMeTaylloB. OKHCIMTENbHBIE CBOMCTBA: B3aUMOJEHCTBHE C MeETalJIaMH, BOJOPOJIOM, MEHEE
ANEKTPOOTPUIATEILHBIMU ~ METAJUIAMU, HEKOTOPBIMH  CIIO)KHBIMH ~ BellleCTBaMu. BoccTaHOBUTETbHBIE
CBOMCTBA HEMETAJLJIOB B PEAKIUAX C KUCIOPOJIOM, CIOKHBIMHU BEIIECTBAMU-OKUCIUTEIAMU. MaKpO3JI€MEHThI
U MUKPOIEMEHTHI. P0oJIb MHUKPO3JIEMEHTOB B JKU3HEACSATEIBHOCTH PACTCHUM, JKUBOTHBIX U YEJIOBEKa.
Opranuyeckue BellecTBa: Oenku, *upbl, yriaeBoabl. depmentsl. Butamunsl. ['opmonslllonoxenue B
[Tepuoanueckoit cucreme [I. . MenneneeBa. CtpoeHue atoMa U MOJICKYJIbl. DU3MUECKHE U XUMUYECKUE
CBOWCTBa BOAOPOA, €0 MOJydeHHe U npuMeHenne.O0mas xapakTepucTuka rajioreHoB. CTpoeHre aToMOB
raJIoreHOB, CTENEHU UX OKucieHusa. CTpoeHHe MOJIEKYJ TrajioreHoB. ['ajJoreHbl — IpPOCThIE BELECTBA.
3aKOHOMEPHOCTH B M3MEHCHHUU WX XUMHUYECKHX U (DM3MUYECKUX CBOWCTB B 3aBUCUMOCTH OT YBEJIHYCHUS
MOPSAZKOBOTO HOMEpa XHMMHUYECKOTro »3JeMeHTa. KparTkue cBenmeHus o xjope, Opome, wuojne, ¢rope.
[Tosmydenune xmopoBoaopoaa. XJIOpoBOAOPO B MpUpoae. XJIOPOBOJOPOI U COJSIHAS KUCIOTa. XIIOPHUIbI, UX
MIpUMEHEHHE B HapoAHOM xo3siicTBe.llomyueHue rajaoreHoB METOJOM JJIEKTpoJiM3a.  buosormueckoe
3HaYEHHUE TAJIOTEHOB U UX coenuHeHul. [Ipumenenue rasorenoB.CTpoeHre aToMa KUCIOpOoAa. AJUIOTpOnus
KHCJIOpOJia. XapaKTepUCTUKA XHMHUUYECKHX CBOWCTB KHUCTOpoJa B cBeTe TmpexactaBieHuii o6 OBP.
[Ipumenenne kucnopona.Crpoenue atoma cepbl. Ayorponusi. @u3nyeckrue cBOWCTBa POMOMYECKOMN CEpHI.
XapakTepucTuKa XUMHYECKUX CBOMCTB cepbl B cBeTe mpejicTtaBieHuid 06 OBP.Baxueiimue coennHeHus
Cepbl: CEPOBOAOPOJ, CYIb(PUIbI, OKCUABI, CEPHUCTAsl KUCIOTA, CYIb(QHUTHI; UX CBOICTBa, MOIY4YEHHUE U
npuMeHeHue.Pa30aBieHHass W KOHIEHTPUPOBAaHHAs CEpHasl KUCIIOTa, €€ CBOICTBA, IMOJIydeHHE H
npuMeHeHne. Peakiuun B3auMoIecTBUS C cepHOM KucIoTol.CTpoeHre aToMoB a30Ta. CTpOEHUE MOJIEKYJIIbI
azoTta. du3nueckre U XUMMUYECKHE CBOWCTBA a30Ta B cBere mpenctaBieHuit 06 OBP.CrpoeHne Monekybl
ammuaka. @u3nyeckne CBOWCTBA, MOJydyeHHe, COOMpaHne, paclo3HaBaHie aMMUaka. XUMUYeCKHe CBOMCTBa
aMMHuaka: BOCCTAaHOBHUTENbHbIE M  O0pa3oBaHHWE HMOHAa aMMOHMS 1O  JIOHOPHO-AaKIENTOPHOMY
MexaHu3my.Coal aMMOHHUA: COCTaB, MOJy4yeHue, pusnmueckue U XuMuueckue cpoiictBa. [IpencraBurenu.
[Ipumenenne B HapoaHOM xo3siicTBe.OKcHIbl a30Ta. A30THas KHCJIOTa, €€ CBOWCTBA W IPUMEHEHHE.
Hurpatsi, cenurpel.Ctpoerne atoma. Aymotpornus. CpaBHEHHE CBOMCTB U IPUMEHEHUE KPAaCHOTO U 0e0To
docthopa. Xummueckue cpoiictBa ¢dochopa.Oxcun dochopa (V) m oprodochopnas xucmora. Coau
oprodocthopHoii kucnmotel. Pochop B mpupome. Pochopusie ynoOpeHus.CtpoeHrne aroMa yriepoja.
Amotponusi, cBoiicTBa Monudukanuii — anmasa u rpadurta. Ux nmpumenenue. AMOp(HBIN yriepoa u ero
copTa: KOKC, caXka, JAPEBECHBIM yroiib. AJcopOuMs U ee MpakTHUecKoe 3HaueHHe. XUMUYECKUE CBOMCTBA
yraepoaa.OKcuabl yriepojaa, MX CBOWCTBA, NOJydeHHE M npuMeHeHue. CTpoeHue MOJIEKYJ OKCHUIOB
yriaepoja. YroyibHas KUACJIOTa U ee cosid. BaxkHelne kapOOHAThI: KaJbLIUT, CO/Ia, MOTAIl — UX 3HAYCHHUE U
npuMmeHenue. Pacno3naBanue xap6onaroB. Ilepexon kapOoHatoB B ruapokapOoHatsl 1 00paTHO.CTpoeHue
atoMa. CpaBHEHHUE €ro CBOMCTB CO CBOMCTBaMHU aroMa yriepoja. Kpucrammyeckuil KpeMHUM, CpaBHEHHUE
ero  cBoiictB ¢  ymiepogoMm. Ilpupoasbie  coemaumHenuss — kpemHus:  SiO2,  cWiIMKaThl |
ANIOMOCUIIMKAThL. Pa3HOBUIHOCTH cTekia, ero mnpoucxoxaeHue. Ilomyuenue nementa. Ilpou3BoactBo u
MpUMeHeHne cTekna, Qapdopa, meMeHTa.3akperieHHue M CUCTeMaTH3alus 3HaHUW 10 TeMe: CTPOCHHE
aTOMOB HEMETAJJIOB, KOBAJICHTHASI HEMOJISIPHAsl XUMHUUYECKas CBs3b. PellleHne SKCIIepuMEHTabHbIX 33]1a4 U
ypaBHeHu# peakuuii. [loArotroBka Kk KOHTPOJILHOU paboTe.3aKkperuieHne U CUCTEMAaTU3alus 3HAHUM 10 TeMe:
XUMHYECKUE U (U3NYECKHE CBOWCTBA HEMETAJUIOB, XUMUYECKHE PEaKLWH, KOBAJICHTHAS MOJSpHAs CBA3b.
Pemenune skcrnepuMeHTANbHBIX 3a7ad U ypaBHeHHiH. [loaroroBka k KOHTpOJbHOW paborte.Pabora Han
OILTMOKaMHU.

Ceoiicmea nememannoe u ux coeournenui (3 u).

Pemenne  skcnmepumeHTanpHBIX  3agad no  teme  «lloarpynmma  kucnopopaa».Pemenue
AKCIIEpUMEHTANIbHBIX 3aAau 1o Teme «lloarpymnma azora u yriepoaa».3akpersieHue 3HaHUM 10 MOJYyYEHUIO
Y pacno3HaBaHMIO Ta30B.

Opzanuueckue eeuecmea (12 u)

BemectBa oprannyeckue u Heopranuueckue. [IpuanHbl MHOTOOOpa3usi OPraHudecKuX COCTUHEHUM.
BanentHocTh. XMMHMUECKOE CTPOCHHME OPraHMYECKUX COEAMHEHUH. MOJNeKynsipHble U CTPYKTYpHBIE
(dbopMynbl  OpraHuvecKkux coeauHeHuil.l'oMonorudeckuii psna npeaenbHeIX y/B. Pamukanmel. M3omepsl u
n3omepust. Pu3nyueckrue 1 XUMUYECKUE CBOMCTBA. MeTaH W 3TaH: CTpOoe€HHE MoJieKyl. ['opeHune meraHa u
sraHa. [I[pumeHeHne meraHa. XUMUYECKOE CTPOEHUE MOJIEKYIIbI dTHIIEHA. J[BOoMHas cBsi3b. B3anmonencreue
stuneHa ¢ Bojoil. Ilomumepuzauus stunena. [lonudtuiien m ero 3HaueHue. lloHsTHE O TpeneIbHBIX
OJIHOATOMHBIX CHUPTAX Ha MPUMEPE METaHoJa W 3TaHoJa. TpexaToMHbIH cnupT riauuepuH. OKucleHue
STHJIOBOTO CHpTa B YKCycHbIH anpaeruia.llonstue o6 ampaerumax. OKUCIEHHE aibAeTHAa B KUCIOTY.
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OAHOOCHOBHBIE HeMpenenbHbIe KapOOHOBHIE KHCIOTHI Ha MpHUMEpPe YKCYCHOW KHCIOTHL. Ee cBolicTBa u
npuMeHenne. CTeapuHOBash KHCIOTa KakK MPEICTaBUTENb JKHPHBIX KAapOOHOBBIX KHCIOT. Peakius
srepucukanuu. [lonstue o cnoxueix d¢upax. [loHarue 06 aMuHOKKCIOTaX. Peakum NMOITUKOHACHCAIUY.
benku, ux crpoenue u Ouonorumyeckas poib.llentuanas cBs3p v nosunentunabl. [lepBuuHas cTpykTypa
0enkoB. buonorndeckue Gynkiuu OenkoB. CBolicTBa OEIKOB M KadeCTBEHHBIE peakiuu Ha Oenku.llonstue
00 yrmeBomax. ['mioko3a. Ee cBoiictBa m 3Hadenue. Kpaxman wu memmonoza. WMx Ouonormueckas
ponb.llomuMepsl TpPUPOAHBIE W CHHTETHUYECKHE. Peakuuu mnNoJuMepu3zallM U MOJMKOHACHCAIUU.
[TnacTmaccel 1 BoJIOKHA.3aKpeIyIeHUe U CUCTeMaTh3alusl 3HaHUU. Perienue skcrepuMeHTaabHbIX 33/1a4.
3akpennenue (6u)

O0o01IeHne, 3aKperuieHHne W CHCTeMAaTh3alus 3HAaHWKW 1o Kypcy xumum 9 kmacca. [loBropenwme
nporaeHHbIx TeM: [lepronnueckuii 3akoH u Ilepuoanyeckast cucrema, BUAbl XUMUYECKUX CBSI3€M M THUIIbI
KPUCTAJUTMYECKUX PEIIETOK, THIbl XUMHYECKUX PEaKIUH, KJIacChl XUMHUYECKUX coeAuHeHui. Pemrenue
JKCIIEpUMEHTAIIBHBIX 337a4, PEIICHUE YPABHEHUN PEaKLIAM.

Meosrcnpeomemmnnie ceasu

Peanm3arust MEXIPEAMETHBIX CBS3CH MPU M3YICHUN XUMUU B 8§ B 9 Kilacce OCYIIECTBISIETCS depe3
WCII0JIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaK W TIOHATHH, SIBISIFOIIAXCS CHCTEMHBIMHU
JUIS  OTHACIBHBIX MPEAMETOB €CTECTBCHHO-Hay9HOro Ikia OOmpe ecTeCTBEHHO-HAyYHBbIC TMOHSTHS:
Hay4YHBIA (DAKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAIIN3, CHHTE3, KIIACCU(PUKAIUS, TIEPUOJUIHOCTh, HAOIIOICHNE,
IKCIIEPUMEHT, MOJICIUPOBAHUE, H3MEPEHHe, MOJCb, SBJIICHWE, IapHUKOBBIA 3(dekr, TexHoorus,
Matepuansl Du3nKa: MaTepus, aToM, 3JCKTPOH, MPOTOH, HEHTPOH, WOH, HW30TOI, PaIHMOAKTHBHOCTH,
MOJICKYJIa, JJICKTPUYCCKUH  3apsif, TNPOBOJHUKH, TOJYIMPOBOTHUKH, IWIJICKTPHKH, (POTOIIIEMEHT,
WHJMKATOP, BEMIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHHE BEIIECTBA, Ta3, PacTBOP, PACTBOPHMOCTD,
KPUCTATMYECKAs PEIIéTKa, CIUIaBbl, (U3NYCCKHE BEIWYMHBI, CIUHHUIBI W3MEPEHHS, KOCMHYECKOe
MPOCTPAHCTBO, TuTaHeThl, 3BE37bI, ComHime. buonorus: ¢ortocuuTes, apixanue, Ouocdepa, sKocucTeMa,
MHUHEpaJbHbIE YIAOOpPEHUS, MHUKPOIJIEMEHTHI, MaKpPOAJIEMEHTHI, MHUTATeIbHbIC BemecTBa [ eorpadus:
atmocdepa, ruapochepa, MUHEpaITbI, TOPHBIEC TIOPOIbI, MTOJIE3HBIE UCKOMIAEMBbIE, TOTIJIUBO, BOJIHBIE PECYPCHI.

I[Inanupyembie pe3yJibTaThl OCBOEHHUSI Y4eOHOI0 NpeaMeTa

Jluynocmusie pesyromamor  OOyyarOWUiica RNOAYUUM  GO3MONCHOCHMb 014  (Popmuposanus
caeoyrouwux auunocmuvlx YY/I:

. ompeeseHue MOTHUBALIMY U3YYCHHUS yUeOHOTO MaTepHaa;

. OIICHUBAHHWE YCBAMBAEMOI'0 Y4EOHOro Marepuasa, MCXOJsi M3 COUUAIBHBIX M JUYHOCTHBIX
LICHHOCTEH;

. TTOBBIIIICHUE CBOETO 00Pa30BaTEIHLHOTO YPOBHS M YPOBHS TOTOBHOCTH K M3YYEHUIO OCHOBHBIX
HMCTOPUYECKUX COOBITHI, CBI3aHHBIX C PA3BUTHEM XUMHH M OOIIECTBA;

. 3HAHME MPABIJI IOBEICHUS B YPE3BBIYAIHBIX CUTYAIIMSIX;

. OIIEHUBAHHE COIUATIBLHON 3HAYMMOCTH MPOECCUi, CBSI3aHHBIX C XUMHUCH;

. BIIaJICHUE TMpaBWJIaMH Oe30macHOro oOpamieHuss ¢ XUMHUYECKUMH BCIIECTBAMH U

o0opynoBaHUEM, IPOSBICHUE SKOJIOTHUECKOI KYIbTYpHI .
Memanpeomemmoie pe3yibmamnvl

PeryasituBubie

Obyuarowuiics NOIYYUM 803MOACHOCHY OJis PopMUPO8aHUs clledyiouux pe2yasamusHulx Y'V/I:

. LieJIenoJlaraHue, BKIIIoYasi OCTaHOBKY HOBBIX LiesieH, MpeoOpa3oBaHue MpaKTHUYECKOH 3a1aun
B II03HABATEIIbHYIO, CAMOCTOSATEIbHBIM AHAIU3 YCIOBUM JTOCTHKCHUS L€ HAa OCHOBE Y4€Ta BBIJEICHHBIX
yYUTEJIeM OPUEHTHPOB JICHCTBUS B HOBOM y4eOHOM MaTepuae;

® TUIaHUPOBAHUC MTYTU NOCTUIKCHUA Heﬂeﬁ;

° YCTAHABJICHUC LCJICBBIX MPHUOPUTCTOB, BBIACICHUC AJIbTCPHATUBHBIX CII0C000B JOCTHIXXCHUA
e 1 BBI60p HanOoJee B(I)(I)CKTI/IBHOFO cnoco6a; ° YMCHHEC CaMOCTOSATCIIbHO KOHTPOJMPOBATH CBOE
BpCMs U yIPaBJIATH UM, ° YMCHHC IIPUHHUMATh PCIICHUS B HpO6HeMHOﬁ CUTyalluu,

° IIOCTaHOBKa y‘Ie6HLIX 3aga4, COCTaBJICHUC I1JIaHa U IIOCJICI0BATCIbHOCTH HeﬁCTBHﬁ;

° opranu3anus pa60qer0 MCCTa IMIPU BBITTIOJIHCHU N XUMHWYCCKOT'O OKCIICPUMCHTA,



. MPOTHO3UPOBAHKUE PE3YJITATOB OOy4YeHMs, OIICHMBAHUE YCBOEGHHOTO MarepHala, OICHKa
Ka4decTBa M YpPOBHS TMOJYYECHHBIX 3HAHWW, KOPPEKIHs IJIaHa M crnocola IecTBUS MpU HEOOXOAMMOCTH .
[To3naBarenbpHbie OOYJaIONIUIICS MOIYUYUT BO3MOKHOCTD ISl JOPMHUPOBAHUS CIICAYIOIIUX [T0O3HABATEIBHBIX
YV I:

. MIOVCK U BBIJCNICHHE HHPOPMALIUY;

. aHaIM3 YCJIOBMM M TpeOOBaHMI 3agaud, BBIOOp, COINOCTaBICHHE U OOOCHOBAaHUE CIOCO0a
peuieHus 3a1auu;

. BbIOOp Hanbosee 3(h(HEeKTUBHBIX CIIOCOOOB PEIICHHUS 337a4l B 3aBHCUMOCTH OT KOHKPETHBIX
YCIIOBUH;

. BBIIBIDKEHHE U 000CHOBaHME THIIOTE3bI, BEIOOD crioco0a e€ mpoBEpKH;

. CaMOCTOSITEJIEHOE CO3/IaHHE AJITOPUTMA AEATEIBbHOCTH NIPH PELICHUH IPo0JIeM TBOPUECKOTO U
IIOMCKOBOTO XapaKTepa,

. YMEHUS XapaKTEPU30BATh BEIIECTBA 110 COCTaBY, CTPOCHUIO U CBOMCTBAM,;

. ONMCHIBAHUE CBOWCTB: TBEPIBIX, JKUIKUX, Ta3000pa3HbIX BELIECTB, BBIJCICHUE UX
CYILECTBEHHBIX IIPU3HAKOB;

. n300pakeHNe cocTaBa MPOCTEUIINX BEIIECTB C MOMOUIBI0 XUMUYECKUX (POPMYI U CYIIHOCTH
XUMHUYECKUX PEAKIUI C TOMOIIBI0 XUMUYECKUX YPABHEHUN;

. MpoBeJieHNue HaOIIOACHNUN, ONMCAHNE IPU3HAKOB U YCIOBUM TEUEHUS XMMUYECKUX PEaKIuil,

BBIIIOJTHCHUEC XUMHUUYCCKOTO 3KCIICPHUMECHTA, BbIBOJIbI HA OCHOBC aHaIM3a Ha6HIOH€HHﬁ 34 SKCIICPUMCHTOM,
pEIICHUE 3a/1a4, ITOJTYUCHUEC XAMHYSCKOM I/IH(l)OpMaI_H/II/I M3 pas3INYHbIX HCTOYHUKOB,

. YMEHHE OPTaHU30BBIBATH UCCIICIOBAHUE C IIEITBIO POBEPKHU THUIIOTE3;

. yYMEHHUE JIeNNaTh YMO3AKIIOUeHUs (MHIYKTUBHOE U 110 aHAJIOTUN) U BBIBOJIBI;

. yMeHHe OOBEKTHBHO OIIEHMBATh MH(POPMAIIMIO O BEMIECTBAX W XHMHUYECKHX ITpoIieccax,
KPUTUYECKH OTHOCUTHCS K TMICEBIOHAYYHOW HH(POPMAIIHH.

Kommynuxamuenwie

Obyuarowuiicss NOIYYUm 803MONCHOCMb OISl POPMUPOBAHUS CLEOVIOWUX KOMMYHUKamusHuix Y V/]:

. MOJIHOE U TOYHOE BBIPAKEHUE CBOUX MBICIEH B COOTBETCTBUM C 3aJayaMU M YCIOBHUSIMHU
KOMMYHHKAIIHH;

. a/IeKBaTHOE HCIIOJIb30BAHUE PEUYEBBIX CPEACTB ISl y4acTUsl B JUCKYCCUU U apryMEHTalUH

CBOEH TMO3UIUH, YMEHHE NPEACTaBIATh KOHKPETHOE COJAEp’KaHHE C COOOIIEHHEM €ro B MHCbMEHHON U
yCTHO# dopme, onpeiesieHue Croco00B B3aUMOICHCTBHS, COTPYTHUYECTBO B TIOMCKE U cOOpe nHbopmaIuu;

. olpeieNieHue croco00B B3aUMOJCHCTBUS, COTPYAHUUYECTBO B IOMCKE U cOope MH(pOpMalMH,
ydacTHe B JAMANOre, IUIAHUPOBaHHE OOLIUX CHOCOOOB PabOThI, MPOSBICHUE YBAXKUTEIBHOTO OTHOLIEHUS K
IPYTUM y4aliuMcs;

. ONMCAHHUE  COJNEP)KAHUSA  BBINOJIHAEMBIX  JEHCTBUH €  LEJIBIO  OPUCHTUPOBKU B
IIPEIMETHOIIPAKTHYECKOM EATENBHOCTH;

. YMEHHsI YYUTBIBATh Pa3HbIE MHEHUS M CTPEMUTBCS K KOOPIMHALMHU Pa3jIMYHBbIX MO3ULHN B
COTPYJHHUYECTBE;

. ¢dbopMynupoBaTh COOCTBEHHOE MHEHHE M MO3MILHMIO, APTYMEHTHUPOBATh U KOOPAMHUPOBATH €€
C MO3ULMAMU NapTHEPOB B COTPYJHMYECTBE IIpU BBIPAOOTKE OOIIEro pEUIeHus B COBMECTHOU
NESITEIbHOCTH;

. OCYILIECTBIISATh B3aUMHBIA KOHTPOJb U OKa3blBaTh B COTPYAHHUYECTBE HEOOXOAUMYIO
B3aMMOIIOMOIIb;

. IUTAHUPOBaTh OOIIME CIMocoObl PabOThl; OCYHIECTBISATh KOHTPOJb, KOPPEKIHIO, OLEHKY
nelcTBUi mapTHEPa, yMeTh YOeX1aTh;

. UCIOJIb30BaTh a/IeKBAaTHbIE S3BIKOBBIE CPEICTBA JJsl OTOOPa)XKEHHs CBOUX YYBCTB, MBICIECH,
MOTHBOB M NOTpeOHOCTEH; oToOpakaTh B peuH (omucaHHe, OOBSCHEHHME) COJEepKaHUE COBEPIIAEMBIX
NecTBUH, Kak B (popMe TPOMKOI collManu3upoOBaHHOM peun, Tak U B hopMe BHYTpEHHEN peun;

. pa3BUBaTh KOMMYHHKAaTHBHYIO KOMIIETEHIMIO, MCIIOJIb3Ysl CPEICTBA YCTHOM M NMCbMEHHOMN
KOMMYHHUKAIlMM TpH paboTe ¢ TEeKCTaMM Y4eOHMKAa M JIOMOJIHUTEIBHON JIUTepaTypoid, CHpPaBOYHBIMU
TaOJIMIIaMU, TPOSIBIATH TOTOBHOCTh K YBAXXEHMIO MHOM TOYKU 3pEHHsI NMpPU OOCYKIEHUH pPEe3yJIbTaTOB
BBITIOJTHEHHON PaOOTHI.

Ilpeomemnvimu pesynomamamu uzyueHus npeomema «Xumua» 6 8 Knacce AgAAIOMCA
cnedyrujue ymeHuA:

1. B nosnasamenvHhoii chepe:



* 1aBaTh ONpEEIEHUS U3YUYEHHBIX IOHATUN: BEMIECTBO (XUMUUYECKUH 3JIEMEHT, aTOM, HOH, MOJIEKYJIa,
KPHUCTAJNTNYECKas PEIIeTKa, BEIIECTBO, POCTHIE U CIOXKHBIE BEIIECTBA, XUMUYECKas (opmyIa,
OTHOCHUTEJIbHAsl aTOMHAsl Macca, OTHOCUTENbHAs MOJIEKYJIIpHAsl Macca, BaJIEHTHOCTh, OKCH/JIbI, KUCIIOTHI,
OCHOBaHHUSA, COJH, aM(POTEPHOCTh, HHIUKATOP, IEPHOINUECKUI 3aKOH, IEPHUOJUECKAs CUCTEMA,
nepuoandecKas Tabiania, 30 TOMbI, XUMUYECKask CBSA3b, DIIEKTPOOTPULIATEIbHOCTh, CTETICHb OKHCIICHNS,
JIEKTPOJINT); XUMUYECKas peaklns (XMMUUECKOE YPaBHEHHE, TI'€HETUYECKasl CBSI3b, OKUCIICHUE,
BOCCTaHOBJICHHUE, AIEKTPOIUTUYECKAS IUCCOLMALINSL, CKOPOCTh XUMUUYECKOHN peaKkiun);

* OIMCBIBATh JEMOHCTPALIMOHHBIE U CAMOCTOSITENILHO IPOBEIEHHBIE SKCIIEPUMEHTHI, UCII0JIb3YS AJIsl TOTO
€CTECTBEHHBIN (PYCCKUM, POJHOMN) SI3bIK U SI3bIK XUMUU;

* OIMCBIBATh U pa3inyaTh U3y4EHHbIE KJIACChl HEOPTAHUYECKUX COEMHEHUMN, IIPOCTHIE U CIOKHBIE
BEIIECTBA, XUMUYECKHUE PEaKIUU;

* KJIIaCCH(PUIIMPOBATh U3y4YEHHBIE OOBEKTHI U SBJICHUS;

- HaOJII0AAaTh JEMOHCTPUPYEMbIE M CAMOCTOSITEILHO TPOBOAUMBIE OIBITHI, XUMUYECKHE peakiny,
MPOTEKAIOIIKE B IPUPO/JIE U B OBITY;

* 1e7aTh BBIBOJBI M YMO3AKIIOUEHUSI U3 HAOIIOACHNH, U3YUYEeHHBIX XUMUYECKIX 3aKOHOMEPHOCTEH,
MIPOrHO3UPOBATh CBOMCTBA HEM3YUYEHHBIX BEIIECTB 10 aHAJIOTUU CO CBOMCTBAMH U3y4YEHHBIX;

* CTPYKTYPHUPOBATh U3yYEHHBIH MaTepHall 1 XUMUUECKYIO HH(OPMAIINIO, TOJIYyYEHHYIO U3 APYrUX
HUCTOYHHUKOB;

* MOJICJIUPOBATh CTPOEHUE ATOMOB 3JIEMEHTOB MIEPBOIO — TPETHETO MEPHOJIOB (B paMKaX M3Y4EHHBIX
noJioxeHui reopun  D. Pesepdopna), ctpoeHne nNpoCcTEHITNX MOJIEKYIL.

2. B yennocmmuo-opuenmayuonnoii cgpepe:
aHATM3UPOBaTh W  OILICHWBATh TIOCIEJACTBUS JUII  OKpYXKalomed cpeasl OBITOBOM W
MIPOM3BOJICTBEHHON JESATEILHOCTH YeJIOBEKa, CBA3aHHOM ¢ mepepaboTKOM BEIIECTB.

3. B mpyoosoti chepe:
* IIPOBOJINTH XUMHUECKUI IKCIIEPUMEHT.

4. B chepe bezonacnocmu scuznedesmensbHOCmu.:
OKa3bIBaTh TMEPBYIO IOMOIIb TpPHU OTPABJICHUAX, OXKOrax H JAPYIHMX TpaBMax, CBS3aHHBIX
BEIIECTBAMU H JTA00OPATOPHBIM 000PYIOBaHUEM.

OIHCHIBATh CBOMCTBA TBEPABIX, JKUAKHX, ra3000pa3HBIX BEIIECTB, BBIICNSAS HX CYIICCTBEHHBIC
MPU3HAKH;

* XapaKTepU30BaTh BEIIECTBA IO COCTaBY, CTPOCHHIO W CBOWCTBAM, YCTAaHABJIMBATh MPUYUHHO-
CJICZICTBEHHBIC CBSI3U MEKIY TAHHBIMU XapaKTEPUCTUKAMH BEIIECTBA;

* PaCKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TIOHSATHH «aTOM», «MOJICKYJIa», «XUMHUYCCKUN
AIIEMEHT», «IPOCTOE BEIIECTBOY», «CJIOXKHOE BEIIECTBOY», «BAICHTHOCTHY, UCIOJB3Yysl 3HAKOBYIO CHCTEMY
XUMUH;

* U300pakaTh COCTAB TPOCTEHINMUX BEIISCTB C IMOMOIIBI0 XUMHUYECKUX (OPMYIT U CYIIHOCTh
XUMUYECKHUX PEAKIHi ¢ TOMOIIBI0 XUMUYECKUX YPaBHEHHIA,

* BEIYUCIIATh OTHOCUTEIBHYI0 MOJICKYJSIPHYIO M MOJISIDHYIO MAacChl BEIECTB, a TAK)KE€ MaCCOBYIO
JIOJTF0 XUMHUYECKOTO AJIEMEHTA B COCAMHEHUSX JIJISl OLICHKH UX MPAKTUYESCKOW 3HAYMMOCTH;

* CPaBHUBATH IO COCTABY OKCH/IbI, OCHOBAHHUSI, KUCIOTHI, COJIH;

* KJ1acCU(UIIUPOBATH OKCUIBI U OCHOBAHMSI 10 CBOWCTBAM, KUCJIOTHI U COJIM TIO COCTaBY;

* NI0JIH30BATHCS TAOOPATOPHBIM 000PYIOBAaHUEM M XUMHUYECKON TOCYIOMH;

* IPOBOJIUTH HECIIOKHBIE XUMUYECKUE OMBITH M HAOMIOACHUS 32 U3MEHEHUSMU CBOICTB BEIIECTB B
Mpoliecce MX MPEeBpalleHUi; COOMI0AaTh MPaBUiia TEXHUKH 0€30MacHOCTH MPU MPOBEICHUH HAOMIOACHUHN U
OTIBITOB;

* pa3nMyYaTh DSKCIEPUMEHTAIBHO KHUCIOTHI W MIENOYM, TMOJB3YACh HHIWKATOPAMH, OCO3HABATh
HE0OX0IUMOCTh COOMIOICHHSI Mep 06€30MacHOCTH TP 0OpAIIEeHUH ¢ KUCTIOTaMH U MIEJI0YaMH.

* pacKpbIBaTh CMBICI Tiepruoanyeckoro 3akoHa /. 1. Menneneesa;

* OMUCBHIBATh W XapaKTePU30BaTh TAOMMYHYIO (GOpMYy TEPUOIUUECKONH CHCTEMBl XHUMHYECKHX
AIIEMEHTOB;

* XapaKTepU30BaTh COCTaB aTOMHBIX SAEP W PACIPENCICHHE YUCIa JJEKTPOHOB MO AIEKTPOHHBIM
CIIOSIM aTOMOB XHMHYECKUX DJIEMEHTOB MAalbIX MEPHOJOB MEPHOJUMYECKONH CHUCTEMBI, a TaKXKe Kalusi U
KaJIbIIMS,
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* pa3inyaTh BHJbl XHMHYECKOM CBSI3M: HMOHHYIO, KOBAJIEHTHYIO TMOJISIPHYIO, KOBAJICHTHYIO
HETIOJISIPHYIO U METAINTUYECKYIO;

* M300paXKkaTh AJIEKTPOHHO-UOHHBIE (DOPMYINIBI BEHIECTB, OOpPA30BAHHBIX XHMHYECKUMHU CBSI3SIMH
pa3HOro BUAA;

* BBISIBJISITh 3aBHCHUMOCTb CBOMCTB BEILECTB OT CTPOCHHS MX KPUCTAUIMYECKUX PELIETOK: MOHHBIX,
ATOMHBIX, MOJICKYJISIPHBIX, METAJUIMYECKUX;

* XapaKTepU30BaTh XUMUUYECKHUE IJIEMEHTHl U MX COCJIUHEHHS HA OCHOBE IMOJOXKEHHUS 3JIEMEHTOB B
MEPUOANYECKON CUCTEME U 0COOCHHOCTEN CTPOCHHUS UX aTOMOB;

* XapaKTepU30BaTh HAy4YHOE M MHPOBO33PEHUECKOE 3HAUYEHHE MEPHOJUYECKOr0 3aKkOoHa U
MEePUOANYECKON CHUCTEeMBbl XuMHUecKuX 3iemMeHTOB J[. . MenpeneeBa; ¢ OOBSICHATh CYTh XUMHUYECKUX
MIPOLIECCOB M UX MPUHIUITHAILHOE OTIMYUE OT (PU3NUICCKUX;

* Ha3bIBATh MIPU3HAKHU U YCJIOBUS MPOTEKAHUS XUMHUYECKUX PEAKIIHA;

* YCTAHABIIMBATh MPUHAJICKHOCTh XUMUYECKON peaklud K ONpeAeTEHHOMY THUIY MO OJHOMY W3
KJIaCCU(DMKAIIMOHHBIX TPU3HAKOB: 1) MO YHCIYy M COCTaBY HMCXOJHBIX BEIIECTB W MPOJIYKTOB PEaKIIUU
(peakiuu COeMHEHUs], PAa3JI0KEHNUS, 3aMEIIeHUsI 1 00MeHa); 2) TI0 BBIACICHUIO WU TOTJIONIEHUIO TETUIOTHI
(peakuu 3K30TePMUYECKHUE M SHIOTEPMUUYECKHE); 3) 0 M3MEHEHHIO CTETCHEH OKHUCICHUS XMUMHYECKHX
2JIEMEHTOB (peakuuu OKHUCIUTEbHO-BOCCTAHOBUTENbHBIE); 4) 0 00paTUMOCTH Ipoliecca (peakiuu
oOpaTuMble 1 HE0OpaTUMBbIE);

* COCTaBJIITh YPABHEHUS DJIEKTPOJMTHUYECKOW TUCCOIMAIIMM KHCIJIOT, IIEIOuYed, COJCH; MOJHbIE U
COKpali¢HHbIe HWOHHBIC YypaBHEHMsI peaknuii OOMEHa; ypaBHEHHUS OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKumii;

* MPOTHO3UPOBATHh MPOIYKTHl XUMHYECKUX PEAKIIUNA TI0 (opMysIam/Ha3BaHUSM HCXOJHBIX BEIIECTB;
OTIPENIETISATh UCXOIHBIE BEMIECTBA 10 popMysiaM/Ha3BaHUSM MIPOIYKTOB PEAKIINH;

* COCTaBJIAITh ~YPAaBHEHHUS PEAKIMH, COOTBETCTBYIOIIUX  IOCIEAOBATEIBHOCTH  («IIECTIOYKE»)
MpeBpaIeHU HEOPTaHUIECKUX BEIIECTB PA3TMIYHBIX KJIACCOB,;

* BBISIBJIAITh B IIPOLIECCE KCIIEPUMEHTA MPU3HAKU, CBUJCTENBCTBYIOIINE O MPOTEKAHUN XUMUYECKON
peakuuu;

* IPUTOTOBJISITH PACTBOPHI C ONMPEIETEHHON MAaCCOBOM JI0JIEN paCTBOPEHHOTO BEIIECTBA;

* ONPENENATh XapakTep Cpelbl BOAHBIX PACTBOPOB KHUCIOT M IIEJIOYEN MO HW3MEHEHUIO OKpPACKH
WHJUKATOPOB;

* IPOBOJUTH KAUYECTBEHHBIE PEAKIMH, MOATBEPKIAAIONINE HAIMYME B BOJHBIX PACTBOpPAxX BEILECTB
OT/IEJIbHBIX HOHOB

* OIpeNIeNTh MPUHAICKHOCTh HEOPTAHNYECKUX BEIIECTB K OJJHOMY M3 M3YUEHHBIX KJIaCCOB/TPYII:
METaJUIbl U HEMETAJUIbI, OKCUbl, OCHOBaHUS, KUCIIOTHI, COJIH;

* COCTaBJIATH (POPMYIIBI BEIIECTB 10 UX HA3BAHUSM;

* OINPEJEIIATh BAJICHTHOCTh U CTENIEHb OKHUCIICHHUS SJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATh (OPMYJIBI HEOPraHMYECKUX COEAMHEHUU MO BaJCHTHOCTSIM U CTENEHSM OKHCIICHUS
AJIEMEHTOB, a TaKXKe 3apsaM MOHOB, YKa3aHHBIM B TaOJUIIE PACTBOPUMOCTHU KUCIOT, OCHOBAHHM U COJIEH;

* O0BSICHATh 3aKOHOMEPHOCTH W3MEHEHUS (DU3MUECKUX U XMMHUYECKHUX CBOWMCTB MPOCTHIX BEILECTB
(MeTamioB M HEMETAIOB) M MX BBICHIMX OKCHJIOB, OOpa30BaHHBIX 3JEMEHTaMHU BTOPOTO U TPETHETO
MIEPUOOB;

* Ha3pIBaTh OOIIME XUMHUYECKHUE CBOMCTBA, XapaKTEpHbIE s TPYIN OKCHAOB: KHCIOTHBIX,
OCHOBHBIX;

* Ha3bIBaTh OOIIME XMMUYECKHE CBOMCTBA, XapaKTepHbIE JJIsl KaXJA0r0 U3 KIACCOB HEOPTaHHMYECKUX
BEILIECTB: KUCIIOT, OCHOBaHUH, COJIEH;

* IPUBOJIUTh TMPUMEPHl PEaKUUi, TMOATBEPKAAIINX XUMUYECKHE CBOMCTBA HEOPraHUYECKHUX
BEILIECTB: OKCUOB, KUCJIOT, OCHOBAHHUI U COJIEH;

* ONPENENATh  BELIECTBO-OKUCIUTENb W BEIIECTBO-BOCCTAHOBUTEIbL B  OKHCIMTEIBHO-
BOCCTAHOBUTEIbHBIX PEAKLUSX;

* COCTaBJISITh  OKUCJIHUTEIHbHO-BOCCTAHOBUTEIBHBIN  OamaHc (71 W3YYEHHBIX peakluii) 1o
MPEAJIOKEHHBIM CXEMaM pEaKIIUii;

* IPOBOJIUTH JTAOOPATOPHBIE OMBITHI, TIOJITBEPKIAIONINE XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKHUX BEIIECTB;

Ilpeomemnvimu pesynomamamu uzyyenus npeomema «Xumusa» 6 9 Knacce AenANOMCA
cneoyoujue ymeHus:

1. B nosnasamenvholii cgepe:
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AaBaTb OMNPCACIICHUA UN3YYCHHBIX MMOHSTUM: BCIIECCTBO (XI/IMI/I‘-IGCKI/Iﬁ 9JICMCHT, aTOM, HOH,
MOJICKYJIa, KpUCTANIMYCCKasd pCUICTKa, BEIICCTBO, INPOCTLIC U CJIOKHBIC BCIICCTBA, XUMUUYCCKAA (l)OpMy.Ha,
OTHOCUTCJIbHAsA aTOMHadg MacCa, OTHOCUTCIIbHAA MOJICKYJIApHad Macca, BaJICHTHOCTb, OKCHUIbI, KHCJIOTHI,
OCHOBAaHUs, COJIH, aM(i)OTepHOCTb, HHIUKATOp, HepI/IOI[I/I‘-IeCKI/Iﬁ 3aKOH, IICpHUOANYCCKasd CUCTEMaA,
nepuoauvcCKas Ta6JII/II_Ia, H30TOIIbl, XUMHNYCCKAasd CBA3b, JJICKTPOOTPULATCIBHOCTb, CTCIICHb OKHCJIICHHA,

NIEKTPOJINT); XUMMUECKas peakuus (XMMHYECKOE YypaBHEHHE,  TE€HETHYecKas CBfA3b, OKHCIEHHUE,
BOCCTAaHOBJIICHUE, IEKTPOJIUTUYECKAS JUCCOLMALINS, CKOPOCTh XUMUYECKON peaKiumn);
* OIUCBIBATh JIEMOHCTPALMOHHBIE U CAMOCTOATEIBHO IPOBEACHHBIE YKCIIEPUMEHTBI, UCIOJIB3YS Ul 3TOrO
€CTECTBEHHBIN (pycckuit, POJIHO) A3BIK u A3BIK XUMUY;

ONMCBHIBATh M DPa3aM4aTh H3Y4YCHHBIC KIJIACCHI HEOPraHUYECKUX COCAUHEHUM, IPOCTBIE U CIIOKHBIC
BEILIECTBA, XUMUYECKUE peakuuu;
: KJIaccu(puIpoBaTh W3Y4CHHBIC 00BEKThI 51 SIBJICHMS;

HaOIIOIaTh JAEMOHCTPHPYEMBIE W CaMOCTOSTENBHO TIPOBOJAMMEIE ONBITHI, XWMHUYECKHE PEaKIIUH,
MPOTEKAIOIIHE B MpUpPOJIE u B OBITY;

ACJIaTb BBIBOJbBI MW YMO3AKJIIOUCHUA U3 Ha6J'IIOI[€HI/II7I, HU3YUYCHHBIX XHUMHUUYCCKUX SaKOHOMepHOCTeﬁ,
IIPOrHO3UPOBATH CBOICTBA HCHU3YYCHHBIX BCHICCTB IIO dHaJIOTUHN CO CBOHICTBaAMU HU3YYCHHBIX;

CTPYKTYPUpPOBaTh H3Y4YEHHBIH MarepHal M XUMHYECKYI0 HH(POpPMAlMIO, TOJIYYEHHYI0 W3 JAPYTrUX
HUCTOYHHKOB,

MOJICTTUPOBATh CTPOCHHE AaTOMOB JJIEMEHTOB TIEPBOTO — TPETHErO IMEPHOJIOB (B paMKax H3yUEHHBIX
noJioxenuii reopun  J. Pesepdopna), ctpoeHne npoCcTeHIIMX MOJIEKYIL.

2. B yennocmmuo-opuenmayuonnoii cgpepe:
aHATM3UPOBaTh W  OIICGHWBATh TIOCIEJACTBUS JJII  OKpYXalomed cpeapl OBITOBOM |
MIPOM3BOJICTBEHHON JEATENILHOCTH YeJIOBEKa, CBA3aHHOM ¢ mepepaboTKOM BEIIECTB.

3. B mpyoosoti chepe:
* IIPOBOJIUTH XUMHUECKUI IKCIIEPUMEHT.

4. B chepe bezonacnocmu scuznedesmensbHOCmu.:

OKa3bIBaTh TMEPBYIO TIOMOINL IPH OTPABICHUAX, 0XKOTax M JAPYIHX TpaBMax, CBS3aHHBIX C
BEIIIECTBAMU U JIA0OPATOPHBIM 000PYTOBAHUEM.

TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC (70 YACOB)

Ha3zeanue Tema ypoka Ocnoenvie 6uowt Oeamenvnocmu | Hcnonv3os
pasoena odyuarowuxcs anue
obopyooea
HusA
uenmpa
«Touka
Pocmay

Beeoenue (5u) | 1.1lpeomem xumuu. | Caynianue oObsICHEHUHN yaUTEs.
Bewecmaa. CamocrosTenbHas paboTa ¢ y4ueOHUKOM.
OO0psicHeHHe HaOII01aeMbIX SIBJICHUH.

2.1Ipespawenus
peepay PaGota ¢ pa3gato4HbIM MaTepHaIoM.
geujecms. Poinv N
Crnymanue 0ObsICHeHUI yIUTes.
XUMUU 8  JHCUZHU
CamocTrosTenpHas paboTa ¢ yaeOHUKOM.
yenogexa.

3.Kpamkuii  ouepk | Cnymanue oObsSCHEHUN YUUTEIS.
ucmopuu pazeumus | CamocTosaTenbHas padoTa ¢ yaeOHHUKOM.
XUMUU. OT1Oop ™ cpaBHeHME MaTepuaiga IO
HECKOJIbKUM MCTOYHHUKAM.

12



4.11CX3 JLU. | Cnymanue oObsICHEHUH yauTens. Jatunk
Menoeneesa. 3naxu | CamocTosiTenpHasi padoTa ¢ yAeOHUKOM. | BBICOKOU
XUMUYECKUX Pabora c Tabnuueit Menneneesa. TEeMIepaTyp
971eMEHMO8. Pabora ¢ kapToukamu. bI, JlaTumk
TEeMIIEpPaTyp
BI
TJIATUHOBBIN
5. Xumuueckue
Ananmus popmyi.
Gopmynbi.
Omuocumenvuas Perienne TEKCTOBBIX KOJIMYECTBEHHBIX U
AMOMHAA u | KAHCCTBCHHBIX 3a1a4.
MONeKYIAPHAs Cnymanue 0ObSICHCHHIA yIUTEIIS.
macceewl. PaboTa B Imapax.
PaboTa B rpynmax.
Amombl 1. OcHnognovle aT4YNK
Pabota ¢ pa3garoYHBEIM MaTepHaIOM. A .
XUMUYECKUX | CBeOeHUs. 0 . BBICOKOU
Cnymanue 0ObsICHEHUI yUUTEs.
INEMEHM 08 CMpOeHUuU amomoa. TeMIepar
P CamocrosTtenbHas paboTa ¢ y4eOHUKOM. patyp
(8u) Hzomonul. b, Jlarumk
TEeMIIEpPaTyp
BI
TJTATUHOBBIN
2. Cmpoenue | Cnymianue 0ObsICHEHUN yIUTEIS.
9NIeKMPOHHBIX CamocrosTenbHas paboTa ¢ y4eOHUKOM.
obonouex amomos. | Padbora ¢ Tabauieit Meueneena.
Hzmenenue uucna | Pabora ¢ kapToukamu.
9/1eKMPOHO8 na | Pabota B mapax.
BOYV. Pabota B rpynmnax.
3. Honnas cesso. Crnymranue 0ObsSICHEHUH YUUTETIS.
Pemenue nocraBieHHbIX 3a/1a4.
Pabota ¢ yueOHHKOM.
PaboTa B mapax.
PaboTa B rpynmax.
4, Cnymranue 00bsSICHEHUH YUUTEIIS.
Bzaumooericmeue Pabota ¢ Tabinuieit Menueneesna.
amomos Pemenue 3aaau.
9/1eMeHmMOo8- PaGora B mapax.
HemMemanios PaGora y nocku.
Medncdy coboll.
3. Kosanenmmnas
PaGota ¢ pa3gato4HbIM MaTepHaIOM.
XUMUYECKAsl CB53b. N
Cnymanue oObsICHEHUI yIUTels.
CamocTosTenpHas paboTa ¢ yaeOHUKOM.
6. Memannuueckas
PaGota ¢ pa3garo4HbIM MaTepHalIoM.
XUMUYECKAsl CB53b. .
Crnymanue 0ObsICHeHUI yIUTes.
CaMocTosTenpHas paboTa ¢ yaeOHUKOM.
7. Obobwenue u | Pabora B mapax.
cucmemamuzayus | Pabota B rpymnmnax.
SHAHUU . Pemenue 3amau.
IIpoBepka Mony4eHHBIX 3HAHUIA.
IToaroToBKa K KOHTPOILHOM paboTe.
8. Konmponvhas Pemienune 3aganuii KOHTPOJILHOU PAOOTHI.
paboma Ne |.
IIpocm 1. Ilpocmule aT4YMK
pocntvle P Pabota ¢ pa3gaTo4HbIM MaTepHAIIOM. A .
seuecmea (7 | eewgecmsa — o BBICOKOH
Crnymanue oObsICHeHUI yIUTels.
y) Memannvl u TeMIIepaTyp
CaMocTosTenpHas paboTa ¢ yaeOHUKOM.
Hememainwl. bl, Jlatumk

AHanus onunooK.
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Ananuz AHanu3 KOHTPOJIBHOM pabOTHI. TEMIIEpaTyp
KOHMPOIbHOU PaGota Han ommOkamm. Bl
pabombi. Pemenue 3anau. TTATUHOBBIN
— HU3MEpEeHue
TeMIIEpaTyp
bl TIEPEXOJIOB
AJUIOTPOTIHBI
X
Mo U UKaII
51 CepHI;
U3MepeHue
TeMIIepaTyp
bl TUTABJICHUS
BEIIECTB.
2. Konuuecmeso A
Hau3 GpopMmyi.
gewecmaa.
Petienne TEKCTOBBIX KOJIMYECTBEHHBIX W
KayeCTBEHHbIX 3a/1a4.
Caymanue 0ObsICHEHUH YUUTEsl.
3. Pewenue 3a0au .
Anamuz Gopmyi.
Pemienne TEKCTOBBIX KOJIMYECTBEHHBIX H
KaueCTBEHHBIX 3a/a4.
Caymanue 0ObsICHEHUH YUUTelsl.
4 Monapnbti Ananmuz Gopmyi.
06vem 2a308.
Pemenne TEKCTOBBIX KOJIMUYECTBEHHBIX U
KayeCTBEHHBIX 3a/1a4.
Crnymaane 00bsICHEHUM YUUTETIS.
5. Pewenue 3a0au.
Ananmuz Gopmyi.
Pemenne TEKCTOBBIX KOJIMUYECTBEHHBIX U
KayeCTBEHHbIX 3a/1a4.
Crnymanue 00bsSICHCHUH YUUTEIIS.
6. Obobwenue u | Pabota B mapax.
cucmemamuzayus | Pabora B rpymnmnax.
sHanuu no e2naege | Pemenue 3aaau.
«lIpocmvie [IpoBepka Mmoay4yeHHbIX 3HAHUU.
8euecmaay. [ToaroToBka K KOHTPOJILHOM paboTe.
7. Kommponvnas | Pemenue 3a1anuii KOHTPOJILHOH PabOTHI.
paboma Ne 2.
Coeounenun | 1. Cmenens | Cnymanue oObsCHEHUN YUUTEIIS.
xumuueckux | oxkucienus. Awnanuz | CamoctostenbHas paboTa ¢ yueOHHUKOM.
IEMEHmMOo8 KOHMPOJIbHOU Pabota ¢ Ta0binuueit Mennaeneesa.
(15 u). pabombi. Pabora ¢ kapTouKamu.
2. Baoicuetiwue
PaGota ¢ pa3gaTo4yHbIM MaTepUaIOM.
Knacce:  GuHADHBIX Crnymanue oObSICHEHUN yIUTeNst
coeouHeHull . i ya )
CamocTosTenpHas paboTa ¢ yaeOHUKOM.
3. Ocnosanus. p Hatuuk pH
aboTa Cc pa3IaTOYHBIM MaTEPHUATIOM.
Crnymmanue oObsICHeHHI yIUTels.
CamocrositenbHas paboTa ¢ yueOHUKOM.
4. Obodowenue u | PaboTa ¢ pa3IaTOYHBIM MaTEpHAIIOM.
cucmemamuzayus | Pemenue 3aznad.
3HAHUIL. 3aKkperieHre 3HaHUM 110 TEME.
5. Kucnomur. Caymanue 0ObSICHEHUH yIUTes. Harunk pH

CamocrosiTenbHas paboTa ¢ yueOHUKOM.
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OTbéop u cpaBHEHHE MaTepuanga [0

HCCKOJIBKMM HMCTOYHHUKAaM.

6. Obobwenue u

PaboTa ¢ pa3naTouHbIM MaTEpHAIOM.

cucmemamuzayus | Pemenue 3anaud.
SHAHUUL. 3aKperuieHre 3HaHui 1o TeMeE.
7. Coau. Caymanue 0ObSICHEHUH yIUTEIS. Jatuuk pH

CamocrositenbHas paboTa ¢ yueOHUKOM.
Or6op W cpaBHEHHME Marepuaga IO
HECKOJIBKUM HUCTOYHHKAaM.

8. Obobwenue u

Paborta ¢ pa3gaTouHbIM MaTepUaIOM.

cucmemamuzayus | Pemenue 3anad.
SHAHUUL. 3aKperuieHre 3HaHui 1o TeME.
9. Obodowenue u | PaboTa ¢ pa3naTOYHBIM MaTEPUAIIOM.
cucmemamuzayus | Pemenue 3amad.
SHAHUU 00 | 3akpernieHue 3HaHH 10 TeME.
OCHOBHbIX KlAccax
Heop2aHUu4ecKux
sewecms.
10.

Paborta ¢ pa3gaTouHBIM MaTepHUaIoM.
Kpucmannuuecxkue N

Cnymanue 0ObsICHEHUI yUUTes.
pewemxu.

CamocTosiTenpHas paboTa ¢ yaeOHUKOM.
12. Yucmeie | Cnymanue oObICHEHUN yUUTEIS.

eewecmea U cmecu.

CamocTtosTenpHas paboTa ¢ yaeOHUKOM.
Ot6op ¥ cpaBHEHHME MarTepuasa o
HECKOJIbKUM HCTOYHHKAM.

13. Maccosaa u
Anamuz Gopmyi.
00beMHas oonu
KOMHOHEHMO8 Pemienue TEKCTOBBIX KOJIMUYECTBEHHBIX U
cmecu. KayeCTBEHHBIX 3a/1a4.
Crnymiaane 00bsSICHEHUI YUUTETIS.
14. Pacuemeur,
Anamu3 Gopmyi.
CBA3aHHbIE c

noxsmuem «O0AsLy.

Pemenne TEKCTOBBIX KOJIMUYECTBEHHBIX U
KayeCTBEHHbIX 3a/1a4.
Crnymanue 00bsSICHEHUH YUUTEIIS.

15. Kommponvnas

Pemenne 3aganuii KOHTPOJIBLHOW pabOTHI.

paboma Ne 3.
H3zmenenua, 1. Duzuueckue
Paborta ¢ pa3gaToyHbIM MaTepUaIoM.
RpPOUCX00AWU | A6NEHUA 6 XUMUL. .
Caymanue oObsICHEHUH yauTes.
e c | Ananus
. CamocrostenbHas paboTa ¢ yueOHUKOM.
eewjecmeamu | KOHMPObHOU
(12 u). pabomai.
2. Xumuueckue | Cinymanue oObsICHEHUN YUUTEIIS.
peaxyuu. CamocrosTenbHas paboTa ¢ y4ueOHUKOM.
OT1Oop ™ cpaBHEHME MaTepuajga IO
HECKOJIbKUM MCTOYHHKAM.
3. Xumuueckue | Cnymanue oObsSICHEHUN YUUTEIS.
VPAaBHEHUsL. CamocrosTenbHas paboTa ¢ yueOHUKOM.

OTbéop u cpaBHeHHME MaTepuaiga [0
HECKOJIbKMM UCTOYHUKAM.

4.  Pacyemui
XUMUYECKUM
VPAGHEHUSIM.

no

Amnanusz popmyi.

PelreHre TEKCTOBBIX KOJIMYECTBEHHBIX U
KAaueCTBEHHBIX 3a/a4.
Caymanue 00bSICHEHUH yIUTENs.
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5. Pacuemwvr no
Ananuz popmyi.
XUMUYECKUM
YDAGHEHUSAM. Pemenne TEKCTOBBIX KOJHMYECTBEHHBIX H
Ka4eCTBEHHBIX 33]1au.
Caymanue 00bSICHEHUH YUUTEISL.
6. Peaxyuu
Paborta ¢ pa3gaToyHbBIM MaTEepUaIoOM.
DPA3N0AHCEHUS. .
Craymanue 0ObSICHEHUH yIUTEIS.
CamocrosiTenpHas paboTa ¢ y4eOHUKOM.
7. Peaxyuu
Pabora ¢ pa3gaTouyHBIM MaTepUaIoOM.
CcoeOUHeHUsl. .
Caymanue oObSICHEHUH yIUTEIS.
CamocrositenpHast paboTa ¢ y4eOHUKOM.
8. Peaxyuu | Cnymanue 0ObsSICHEHUN YIUTEIS.
3ameweHusl. CamocTrosTenpHas padoTa ¢ yaeOHUKOM.
OT6op ® cpaBHEHHME Marepuaga IO
HECKOJIbKUM HCTOYHHUKAM.
9. Peaxyuu | Cnymanvue oObICHEHUN yUUTEs.
obmeHa. CamocTrosTenpHas padoTa ¢ yaeOHUKOM.
OT6op W cpaBHEHHME Marepuaia IO
HECKOJIbKAUM HCTOYHHUKAM.
10. Tunw
PaboTa ¢ pa3gaTouyHbIM MaTepuaIoM.
XUMUYECKUX .
g Cnymanue 0ObsICHEHUI yUUTes.
peakyutl Ha
. CamocTtosTenpHas paboTa ¢ yaeOHUKOM.
npumepe  c80UcCmM8
800bl.
11. Obobwenue | Pabota B mapax.
sHanui no meme | Pabora B rpymnmax.
«Hszmenenus, Pemenne 3amau.
npoucxooawue ¢ | [IpoBepka moyrydeHHBIX 3HAHUI.
sewecmeamuy. [ToaroToBka K KOHTPOJILHOM padoTe.
12.  Koumponavuas | Pemienne 3aganuii KOHTPOJIHHOU paOOTHI.
paboma Ne 4.

Ilpocmeiimue | 1. Ilpakmuueckas
P P HaoOmronenue 3a JNEMOHCTPALUSIMHU
onepayuu ¢ | paboma Nel. ——
eemgecmeamu | [Ipuemvl ) .
( W ~ g OO0bscHeHNE HAOIIOMAEMBIX SIBJICHUI.
Xumuyeckui | oopawenus c
pany [TocTaHOBKa OTBITOB U JEMOHCTPALIUH
npakmukym) | 1ab6opamopHuim KIacCy
5 y). obopyodosaruem. ' .
(5w Py BrinmonHeHne nmpakTuueckoi paboThl.
2. Ilpaxmuueckas aTYUK
P HaoOmronenue 3a JTEMOHCTPALUSIMHU A
paboma  Ne2 E— TeMIlepaTyp
Habnwooenue 3a ) . bl
N . O0bsaAcHeHNEe HAOIIOTAEMBIX SIBJICHUHN. .
2opswett ceeyoll. ILUTATUHOBBIN
[TocTaHOBKa OMBITOB ISl JEMOHCTPAIIMH
KJIaccy.
BrinonHnenue npakTuyeckoi paboThl.
3. [lIpakxmuueckas aTYUK
P HaoOmronenue 3a J€MOHCTpPALUSIMU A .
paboma  Ne3 E— BBICOKOWTEM
Ananuz nousvl u ) . repar bl
O0bsAcHeHNE HAOIIOMAEMBIX SIBJICHUHN. patyp ’
6000bl. JlaTuuk
[TocTaHOBKa OTBITOB IS AEMOHCTpPALIUU
TeMIIepaTyp
KJIaccy.
N bl
BrinonHeHue mpakTUYecKoi paboThI. .
ILUTATUHOBBIH
—U3MepeHue
TeMIIepaTyp
bl B
mporecce
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o0ydeHus
nprueMam
BBITIAPUBAHU
1 BOIBl W3
00pas31oB
MIOYBBI.
Haruuk pH —
pH -
U3MepeHue
BOJIOPOJTHOTO
MoKazaress
BBITSDKKU
pacTtBopa
TIOYBEI

4. Ilpaxmuueckas
paboma  Ned
Ilpuznaxu
XUMUYECKUX
peaxkyuti.

Habmronenune 3a
YUUTETIS.
OOBsacHeHrEe HAOIIOMAEMBIX SBJICHHH.
[ToctaHoBKa OMBITOB IS JEMOHCTPALIUH
KJIaccy.

Brinonnenue npakTuyeckoi paboThl.

JEMOHCTPALUSIMU

Jatuuk
BBICOKOM
TeMIIepaTyp
pl, Jlarumk
TeMIIepaTyp
BI
TJIATUHOBBIH,
Hatuuk pH —
MIPU3HAKU
peakuui 1o
W3MEHEHUIO
cpenbl
(peaxrus
HeWTpan3ail
1n)

5. Ilpaxmuueckas
paboma Nos.
Ilpucomosnenue
pacmeopa caxapa u
pacuem e2o
maccogoti  0onu 8
pacmeope.

Habmronenune 3a
YUUTETIA.
OO0bscHeHrE HAOIIOMAEMBIX SIBJICHUI.
[TocTaHOBKa OTBITOB I JEMOHCTPALIUH
KJIacCy.

BrimonHenne nmpakTuueckoi paboThI.

JEMOHCTPAIUSIMHU

DJIEKTPOHHBI
e BECHI,
Habop

nJabopaTopun
'MA

Pacmeopenue.
Pacmeopel.
Peaxuyuu
UOHHO20
oomeHna.
Okucaumensvu
o0-
eoccmanoeum
elbHble
peaxyuu(11

4)

1. Pacmeopenue.
Pacmeopumocmy
seuyecms 6 sooe.

Paborta ¢ pa3gaTouHbIM MaTepUaIoM.
Caymanue 0ObSICHEHUH yauTes.
CamocrostenbHas paboTa ¢ yueOHUKOM.

2. 3/IC. Ocnosnoie

nonooscenus TII

Paborta ¢ pa3gaToyHbIM MaTepUaIoM.
Caymanue oObSICHEHUH yauTes.
CamocrositenbHas paboTa ¢ yueOHUKOM.

3. Honnvle
VPasHeHus.

Ananusz popmyi.

Pemenne TEKCTOBBIX KOJIMUYECTBEHHBIX U
KayeCTBEHHBIX 3a/1a4.
Caymanue 00bSICHEHUH yUUTEsL.

JlaTuuk
BBICOKOM
TeMIlepaTyp
b, JlaTumk
TeMIlepaTyp
bl
TJIATUHOBBIH
- o
TOPEHUIO
CKa3aHo
BBIIIIE,
Haruuk pH —
npu
W3y4YEHUU
KHCJIOT u
OCHOBaHUU
(cpena
pacTBopa).
JlaTunk
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4.. Kucnomul, ux AIIEKTPOTIPOB
Paborta ¢ pa3gaToyHBIM MaTEpUaAIOM.
Kaiaccugurayus — u . OJIHOCTH -
g Craymanue 0ObSICHEHUH yIUTEIS.
ceoticmeaa. U3YyYCHUE
CamocTrosTenpHast paboTa ¢ y9eOHUKOM.
5. Ocnosanus, ux HPOBOAMMOC
) ) ’ Pabota ¢ pa3gaTo4HbIM MaTepUAIIOM. ™
Kiaccuguxayus  u .
8 Y Crnymanue 0ObSICHCHHI yIUTEIIS. PacTBOPOB
ceoticmaa.
CamMocTosTenpHast padoTa ¢ y9eOHUKOM.
6.  Okcuowl, ux | Cnymanue oObSICHEHUN YIUTEIIS.
knaccugpuxayus  u | CaMocTosiTenbHas padoTa ¢ Y4eOHUKOM.
ceolicmaa. Or6op W cpaBHEHHME Marepuaisa IO
HECKOJIbKUM HCTOYHHKAM.
1. Conu, ux | Cnymanue oObSCHEHUN YIUTEIIS.
kraccugpuxayus  u | CaMocTosiTenbHas padoTa ¢ YIeOHUKOM.
ceolicmaa. OT6op W cpaBHEHHME Marepuaga IO
HECKOJIbKUM HCTOYHHKAM.
8. Tenemuueckas
5 Paborta ¢ pa3gaToyHBIM MaTepUaIoM.
C653b medrc .
Y Cnymanue 0ObsICHEHUH yUUTes.
Kaiaccamu
CamocrosrenbHas paboTa ¢ y4eOHUKOM.
gewecms.
9.  Okucnumenvro- | Cnymanue 0ObSICHEHUN YUUTEIs.
soccmarnosumenvr | CamocTosiTebHas padoTa ¢ yY4IeOHUKOM.
ble peaxKyuu. OTtbop ™ cpaBHeHHE MaTepuaia [0
HECKOJIbKUM UCTOYHHUKAM.
10. O6obwenue u | Pabota B mapax.
cucmemamuzayus | PaboTa B rpymnmax.
3nanull no meme « | Penrenue 3amad.
Pacmeopenue. [IpoBepka Mmoay4yeHHbIX 3HAHUU.
Pacmeopur. [ToaroToBka K KOHTPOJILHOM padoTe.
Peaxyuu  uonnoco
oomena. OBPy.
11. Koumponvuas | Pemienne 3aganuii KOHTPOJIHHOU paOOTHI.
paboma Ne 5
Ceoiicmea 1. Ilpakmuueckasn
P HabGmionenue  3a  JAeMOHCTpalUsMU
nekmpoaumo |paboma  Ne 6. —
6 Honnvle peaxyuu. i .
( . peaxy OO0bscHeHrE HAOIIOIAEMBIX SIBJICHUI.
XUMUYecKuii
[TocTaHnoBKa OMBITOB Jisi IEMOHCTpPALIUU
NPAKMUKYM) KTacey
4y ' .
(44) BrinonHenue npakTuyeckoil paboThl.
2. Ilpakmuueckas Jatuuk
Habmionenue  3a  AeMOHCTpalUsMU
paboma  Ne 7. R— TEMIIEPATYp
Venosus i . BI
OObsacHeHnne HAOMIOJaeMbIX SBJICHUH. .
npomeKanusl MTATUHOBBIN
[TocTaHoBKa OMBITOB IS AEMOHCTpPALIUU
XUMUYECKUX KIACCY
eakyuii.  MeHco ' .
peary Y| Boinonsenue MPAKTHYECKON pabOTHI.
pacmeopamu
INEKMPOIUMOE 00
KOHYQ.
3. Ilpakmuueckas Hatuuk pH
Habmionenne  3a  JAeMOHCTpalUsMu
paboma  Ne 8. R—

Ceoticmea kucaom,
OKCUO08,
OCHOBAHUU U COJlell.

OObsicHeHre HAOIIOTaEMBIX SBICHHUIA.
[TocTaHoBKa OMBITOB IS AEMOHCTpPALIUU
KJIaccy.

BrinonHenne npakTuyeckoi paboThl.

4.  Ilpaxmuueckas
paboma  Ne 9.

HaOmronenune
YUUTEIS.

3a ACMOHCTpaluAIMU
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Pewenue
IKCNEPUMEHMATIbH
bIX 3a0aHy.

OO0bscHeHUE HAOIIOIaEeMBIX SBJICHUIL.
[TocTaHoBKa OTBITOB IS AEMOHCTpPALIUU

KJaccy.

BrinonHeHne npakTHuecKor padoThlI.

3aknrouenue

(44

1.0600wenue u
cucmemamuzayus
3HAHULL no
VUeOHUKY Xumuu 3a
8 knacc.

PaGora B mapax.

Pabora B rpymmnax.

Pemenue 3apau.

IIpoBepka nmoay4eHHbIX 3HAHUU.
[ToaroToBka K KOHTPOJILHOM paboTe.

2.0606wenue u
cucmemamuzayus
3HAHULL no
VUeOHUKY Xumuu 3a
8 knacc.

PaboTa B mapax.

Pabora B rpynnax.

Pemenne 3apau.

IIpoBepka nmoay4eHHbIX 3HAHUU.
[ToaroroBka Kk KOHTPOJIBHOM padoTe.

3. HUmoeosas
KOHMPOIbHAS
paboma no xumuu
3a 8 Knacc.

Pemienue 3aganuit KOHTPOJIBHOM pabOTHI.

4. Ananus
KOHMPOJIbHOU
pabomul.  Paboma
HAO owudbKamu.

AnHanu3 oumook.

AHanu3 KOHTPOJIBHOMN pabOTHI.
PabGora Hasx ommOkamu.
Pemrenne 3anau.

Crnymanue 0ObsICHEHUH yUUTelsl.

9 KJIACC (68 YUACOB)

Ha3zeanue
pasoena,

Kojiuuecmeo

uyacoe

Temaypoka.

Ocnoénvie éuonl
oessmenvHoCmu
ooyuarowguxcs

Hcnonwvzoe
anue
obopyooea
HusA
uenmpa
«Touka
Pocma»

Obwasn
xXapakmepucmu

Ka

XUMuUuuecKux

anemenmos (4

u).

1.  Xapaxmepucmuxa
XUMUYECKO20 2NIeMeHma
HA  OCHOBAHUU €20
NOJIOXHCEeHUs 8
Ilepuoouueckoii
cucmeme I u
Menoeneesa.

Cnymranue 00bSICHEHUH YUUTEIIS.
CamocrostenbHass  pabota ¢
Y4EeOHUKOM.

Pabota ¢ Ta0binuueit Mennaeneesa.
PaGora ¢ kapToukamu.

2. Xapaxmepucmuxa
XUMUYECKO20 3/1eMeHma

Ha  OCHOBAHUU €20
NOJ0JICeHUs 8
Ilepuoouueckoti
cucmeme I u
Menoeneesa.

Cayuianue oObSCHEHUH yIUTEIsI.
CamocrosarenbHas  pabota ¢
y4EOHUKOM.

PaboTta ¢ Tabnuiieiit Menneneena.
PaGora ¢ kapToukamu.

3. Xapaxmepucmuxa
XUMUYECKO20 dNleMeHma
no KUCTIOMHO-
OCHOBHbIM ~ CBOLICMBAM
obpazyemvlx um
coeOuHeHuUl.

Crnymmanue oObsICHeHHI yIUTEs.
CamocrosarenpHas  pabota ¢
y4EOHUKOM.

PaboTta ¢ Tabnuiieit Menngeneena.
Pabora ¢ kapToukamu.
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4. Ilepuoouueckuii

Caymanue 0ObSICHEHUH yIUTEIs.

3AKOH u | CamocrositenbHass ~ pabota ¢
Ilepuoouueckas Y4EeOHHKOM.
cucmema  xumuueckux | Pabora ¢ Tabnauieir Menaeneena.
anemenmos  J].  H. | Pabora c KapTOUKaMH.
Menoeneesa.
Memannwr (13 | 1. Ionoocenue | Cnymanue 0ObSICHEHUN YIUTEIIS.
u) Memanos 6 | CamocrosiTennbHast ~ pabota  C
Ilepuoouueckoui Y4EOHUKOM.
cucmeme Pabota ¢ Tabmmiet Mennaeneena.

JI.U . Menoeneesa u
CcmpoeHue ux amomos.

Pabora ¢ kapToukamu.

2. Xumuyeckue Hatunk
. Pa6ora c pa3aaToYHbIM
ceoticmea MemaJios. TEeMITepPaTypbl
MaTepUaIoM. .
. TUTATHHOBBIH
Cnymanue 0ObSICHEHUI yUUTEs.
CamocrosaTenbHas  pabota €
Y4E€OHUKOM.
3. THonyuenue | Cnymanue oObSICHEHUH YUUTEIIA.
memannos.  Kopposus | CamoctosiTenbHast ~ pabota ¢
Memannos. Y4EOHUKOM.
OTt6op M cpaBHEHHME Marepuaia
110 HECKOJIbKUM MCTOYHHUKAM.
4. ]enounvie | Cnymanue 0ObSICHEHUN YIUTEIIA. Jatuuk
Memannol. CamocrosTenbHass ~ paboTa ¢ | TeMIEpaTypsl
Y4EOHUKOM. MJIATUHOBBIN
OTb6op W cpaBHEHHWE Marepuasa
10 HECKOJIbKUM MCTOYHHUKAM.
5. I]enounvie | Pemenne 3agad.
Memannol. PaGora o xaproukam.
Pewenne XUMUYECKUX
YpaBHEHUH.
6. bepunnuu, maznui u
Pa6ora c pa3gaToYHbIM
wenoyHozemenpHvle
MaTepuaIoM.
Memannol. .
Cnymanue 0ObsICHEHUI yUUTEs.
CamocrosTensHass  pabota ¢
y4eOHUKOM.

7. Bepunnut, maenut u

Pemenue 3amau.

WenouHo3emMenbHble Pabora no kapToukam.

Memarnnvl. Pemenune XUMUYECKUX
YpaBHEHUH.

8. Antomunuii.
Pabora c pa31aTOYHBIM
MaTepHaIoM.
Caymanue oObsICHEHUH yauTes.
CamocrositenbHas  paborta ¢
Y4EOHUKOM.

9. Anromunuil.

Pemienne 3amauy.

Pabota mo kaproukam.

Pemenne XUMHUYECKUX
YpaBHEHUM.
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10. XKeneso. Caymanue 0ObSICHEHUH yIUTEIs.
CamocrosaTenpHass  pabota ¢
y4eOHUKOM.

OO0mbsicHenue HaO0II0TaeMBIX
SIBJICHUM.
11.  3axpennenue u | PabGota B mapax.

cucmemamuzayusl Pabora B rpynnax.

3Hauul no enaee nepgoti | Pemenue 3anay.

«Memannviy. [IpoBepka 1ony4eHHBIX 3HAHUM.
[logroroBka K  KOHTPOJIBHOM
pabore.

12. Konmponvnasa | Pemienne 3amaHuii KOHTPOJBHOMN

paboma Nel | paGoTHI.

«Memannoiy.

13. Ananuz | AHanu3 omunoOoK.

KOHMpPObHOU pabomyl. | AHaNIU3 KOHTPOJIBHON pabOTHI.

Pabota Haj ommOKaMH.
Pemenwne 3amauy.
Cnymanue 0ObsICHEHUH yUUTels.

Ceoiicmea Ilpakmuueckas paboma Ha6monene 22 JlaTumk
memannoe u ux | Nel.  Ocywecmenenue JICMOHCTDAITHAMY YIUTEIS BBICOKOH
coeOuHnenul YENOuUKU  XUMUHECKUX | oo oo oo Ha6nmﬁaeMLIx TEMIIEPATYp Hl,
(Xumuueckuii npespawjeHul. R — JlaTumk
npakmurkym)(3 i TEMIIEPAT Bl
P ym)( ITocTa"HoBKa ONBITOB TUIS p ypv
u). TJIATUHOBBIA —
JIEMOHCTpAITUH KJIaccy.
. | I3MepeHue
Brmmoanenue MPaKTUYECKON
TEMIIepaTyp bl
paboTHI.
Mepexo10B
AJUIOTPOTIHBI X
MoaupuKay
CepBhI;
U3MEPEHHUE
TEMIIepaTyp bl
ILIABIIEHUS
BEILIECTB.
Ipaxmuueckas paboma
NpZ 10 p HaOmronenune 3a
2. onyyenue u
. Y ) . | IeMOHCTpaAIUsMU YUUTETIS.
ceolicmea  CoeoOuHeHull
O0bsacHeHue HaOJIFOJaeMBIX
Memaiios. o
SIBIICHUH.
ITocranoBka OIIBITOB TSt
JEMOHCTpAIINH KJIACCYy.
Brinonnenue MPAKTUYECKOU
paboTHI.
Ipaxmuueckas paboma
Np3 p HaOmronenue 3a
0
3_1<c:ne e e JEMOHCTPAIMSIMH YUUTEIS.
P O0bsacHeHnE HaOIIOJaEMBIX
3a0ayvu no N
SIBIICHUH.
ACNO3HABAHUIO u
P ITocranoBka OIIBITOB JUTS
NOJIYYEHUIO Beujecma. IeMOHCTPALIHH KI1ace
pan y.
Brinonnenune MPAKTUYECKOU
paboTHI.
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Hememannut 1. Hememannwvl: amomwl | Cinymanue oObSICHEHUN YUUTEIIS. JaTtuuk
(26 u) u npocmoie sewjecmsa. | CamocrositenbHass ~ paboTa € | BBICOKOM
Kucnopoo, 030H, | yYEOHUKOM. TeMIepaTyp bl,
8030YX. Otb6op u cpaBHeHue Mmarepuana | JlaTunk
110 HECKOJIBKUM HUCTOYHUKAM. TEMIIEpaTyp bl
IJIATUHOBBIA —
U3MepeHue
TEMIIEpaTyp bl
IIEPEX0JI0B
AJUIOTPOTHBI X
MoauuKany u
CEpBI;
U3MepeHue
TEMIIEpaTyp bl
TIJTaBJICHUS
BELIECTB.
2. Hememannwi. | Pemenue 3anau.
Xumuueckue ceoticmea | Pabota 1o xaproukam.
HemMemanios. Pemenue XUMHYECKUX
YpaBHEHUM.
3. Xumuueckue p
abora c pa3aaToyHbIM
9/leMeHmMbl 8 KIemKax MATEPHATOM.
HCUBLIX OpeaHUIMOG. Cnymanue 0ObsICHEHUI yUUTes.
CamocrosTensHass  paboTa €
y4eOHUKOM.
4. Booopoo. Pemenue 3amau.
PaboTa mo kapToukam.
Pewrenne XUMUYECKUX
YpaBHEHUH.
5. I'anocenul. Cnymranue 0ObsSICHEHUH YUUTETIS.
CamocrosTensHass  paboTa €
y4eOHUKOM.
OO0bsicHeHUE HaOJIFOJaeMBIX
SIBJICHUI.
6. Coeounenusa | Pemienue 3amad.
2a/102€H08. PaGora mo xaproukam.
Pewenne XUMUYECKUX
YpaBHEHUH.
7. Ionyuenue | Cnymanue oObsICHEHUH yaUTeNs.
2a/102€H08. CamocrosarenpHass  pabota ¢
buonozuueckoe Y4EOHUKOM.
3Hauenue u npumenenue | OTOOP M CpaBHEHHE MarepHana
2a102eH08 u UX | IO HECKOJIbKMM UCTOYHHUKAM.
COeOUHEeHULL.
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8. Kucnopoo.

Pabora c
MaTepUaJIOM.
Caymanue oObSICHEHUH yIUTEIIS.
CamocrosaTenpHas ~ pabota ¢
y4eOHUKOM.

pa3aaToOYHbIM

JlaTunk
BBICOKOM
TEMIIepaTyp bl,
Jlatauk
TEMIIepaTyp bl
IUTIAaTUHOBBINA —
U3MEpEHUE
TEMIIepaTyp bl
Mepexoa0B
AJUIOTPOTHBI X
MoaudUKay i

CEpBI;
U3MepeHue
TEMIepaTyp bl
IUTaBJICHUS
BELIECTB.
9. Konmponvnasa | Pemienne 3amaHuii KOHTPOJBHOMN
paboma N2 paboTHL.
10. Cepa. Crnymianue 0ObsICHEHUH YUUTETIS. HaTtunk
CamocrosaTensHas  paboTa ¢ | BBICOKOU
Y4EOHUKOM. TEMIIEpaTyp bl,
OObsicHeHne HaOmogaemMeIx | JlaTumk
SIBJICHUI. TeMIeparyp bl
TJIATUHOBBIA —
U3MepeHue
TEeMIlepaTyp bl
MepexoI0B

AUTOTPOTIHBI X
MoauduKany

CEpBI;
U3MepeHue
TEMIIepaTyp bl
TUTaBJICHUS
BEIIECTB.

11. Coeounenus cepvi. | Cnymianue 0ObICHECHUH YUUTEIIS.
CamocrostenbHass  pabota ¢
Y4EOHUKOM.

Ot0op M cpaBHEHHE Marepuana
110 HECKOJIbKUM MCTOYHHKAM.

12. Cepnas xucioma. Caymanue 0ObsICHEHUH yauTes. JaTunk
CamocrosrensHass  pabora ¢ | pH
Y4EOHUKOM.
OO0bsicHeHnE HaOII0JaeMBIX
SIBJICHUM.

13. A3om. Pewrenue 3anau.
Pabora no kapToukam.
Pemenue XUMHUYECKUX
YpaBHEHUM.

14. Ammuax. Caymanue 0ObSICHEHUH yauTes. JaTtunk
CamocrositenbHas  pabora ¢ | pH
y4EOHUKOM.

OO0mbsicHeHne HAOII0JaeMBIX
SIBJICHUIA.
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15. Conu ammornus.

Caymanue 0ObSICHEHUH yIUTEIs.

CamocrosaTenpHass  pabota ¢
y4eOHUKOM.
OObscHeHne HaO0II0TaeMBIX
SIBJICHUM.
16. Kucnopoounvie | Cnynianue 00bsICHEHUN YIUTEIIS.
COeOuHeHUs1 azomad. CamocrosTenpHas  pabota ¢
Y4EOHUKOM.

OT1bop u cpaBHEHHME MarTepuaa
I10 HECKOJIBKUM HCTOYHUKAM.

17. ocgop u  eeo Pabota c pa3IaToYHBIM Harauk
CcOeOUHeHUsl. TEeMITePaTyphl
MaTepUaIoM. .
Cnymanue 0ObsICHEHUI yUUTEs. TIaTHHOBLIM
CamocrosaTensbHas  paboTa €
Y4E€OHUKOM.
18. @ocgpop u eco | Pemenue 3anad.
CcoeOUuHeHUsl. Pabora o xaproukam.
Pemenue XUMUYECKUX
YpaBHEHUM.
19. Yenepoo. Crnymanue 0ObsICHEHUH YUUTETIS.
CamocrosTensHass ~ paboTa €
Y4EOHUKOM.
O0bsacHenue HaOII0JAaEMBIX
SIBJICHUM.
20. Kucnopoonwie | Pemenune 3anay.
coeounenus yenepooa. | Pabora mo kapToukam.
Pewrenne XUMUYECKUX
YpaBHEHUH.
21. Kpemnuii u eco | Cnymanue 0ObsICHEHUN yIUTEIS.
COCOUHEHUSL. CamocrosTensHass  paboTa €
y4eOHUKOM.
OO0bsicHeHUE HaOJIFOJaeMBIX
SIBJICHUI.
22. Cunuxamuas | Crnymnianue oObICHCHUH YUIUTEIIS.
NPOMBIUULIEHHOCb. CamocrostensHass  pabota ¢
y4eOHUKOM.

Ot6op u cpaBHEHHE Marepuaa
110 HECKOJIbKUM MCTOYHHKAM.

23. Obobwarowutl ypox
no meme
«Hememannviy.

Pabota B mapax.

PaGora B rpynmax.

Pemenune 3amad.

[IpoBepka 1noay4yeHHbIX 3HAHUU.
[lonroroBka K  KOHTPOJIBHOU
pabore.

24. Obobwarowuii ypox

Pabora B mapax.

no meme | Pabota B rpynmax.

«Hememannwvi». Pemmenue 3amau.
IIpoBepka Nony4eHHBIX 3HAHUIA.
I[lonroroBka K  KOHTPOJIBHOU
pabore.

25. Konmponvnas Pewienne 3a/1aHU I

paboma Ne 3. KOHTPOJILHOM paboTHI.

26. Ananus | AHanu3 ommooK.

KOHMPOIbHOU pabomuyl. | AHaTU3 KOHTPOJIBHON pabOTHI.

PaGora Hax ommbkamu.
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Pewrenue 3anau.
Caymanue 00bSICHEHUH yUUTEISL.

Ceoiicmea

Ipakmuueckasn paboma

Habnronenue 3a
nememannoe u | Ne4.
OuHeHuil | IKcnepumenmanvhble ACMOTICTDAIIIIME yirmeitt.
ux coe P OObsicHEHHE HaO0JII0aeMbIX
(3 u). 3a0ayu no meme N
SIBJICHUH.
«llooepynna I
OCTaHOBKa OIIBITOB VTS

KUCIOPOOay.

JIEMOHCTpAIUH KJIaccy.
Brinosnnenue MPAaKTUYECKOU
paboTHI.

Ipakmuyeckasn paboma

Np5 p Habmronenue 3a

o
o JEMOHCTPAIMSMH YIUTEIISL.

Oxcnepumenmanvhoie
OObscHeHne Ha0JI0JaeMBbIX

3a0ayu no meme .

SIBIICHUH.
«llooepynnvr  azoma u I
OCTaHOBKa OITBITOB VTS
yenepooay.
JIEMOHCTpAIUH KJIaccy.
Brinosnnenue MPAaKTUYECKOU
paboTHI.
Ilpakmuueckas paboma DJIeKT
p p Habmronenne 3a p

No6. Ilonyuenue, OHHEI € BECHI,
JEMOHCTPAIMSMH YIUTEIS.

cobupanue u Habop
O0bsacHenue HaOII0JaEMBIX

pacnosHasanue 2az3os. . naboparopuu
SIBIICHUH.

'MA
ITocranoBka ONBITOB JUISt
JIEMOHCTpAIUH KJIaccy.
Brinonnenue MPaKTUYECKOU
paboTHI.
Opzanuueckue | 1. Ilpeomem | Cnymanue oObICHEHUN yUUTEIS.
eemecmea (13 | opeanuueckoi xumuu. CamocrosTensHass ~ paboTa €
u) Y4EOHUKOM.
OTb6op W cpaBHEHHWE Marepuasa
110 HECKOJIbKUM MCTOYHHKAM.

2. IIpeoenvuvie | Cnymanue 0ObICHEHUN YIUTEIS.

Y271e6000p00bL. CocraBienue XUMHYECKUX
dbopmyit.

PaboTa B mapax.
Pabota y nocku.

3. Henpeoenvnvie | Ciylianue 00bsICHEHUN YUUTEIS.

Y211e6000po0bL. CocraBienue XMUMHYECKUX
bopmyi.

PaboTa B mapax.
PaGora y nocku.

4. Cnupmeo. Caymanue oObsCHEHUH yuuTes. JaTunk
CamocrosrensHass  pabora ¢ | pH
y4EOHUKOM.

Ot6op U cpaBHEHHE MaTepHuaa
110 HECKOJIbKUM MCTOYHHKAM.

5. IIpeoenvruie | Cnymanue oObsICHEHUHN yuuTeNs. JaTuuk

0OHOOCHOBHbIE CocraBienue xumuueckux | pH

Kap60H06bl€ KUcjionisol.

dopmyi.
Pabora B mapax.
PaboTa y mocku.

6. Cnooicnvie 3¢upor.
Kupri.

Caymanue 0ObSICHEHUH yIUTes.
CocraBneHnue XUMHUYECKHX
dopmyi.

Pabora B mapax.
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Pabota y mockwu.

7.  Amunoxuciomol u
benxu.

Pabora c
MaTepUaJIOM.
Craymanue 0ObSICHEHUH yIUTEIS.
CamocrosaTenpHas  pabota ¢
y4eOHUKOM.

pa3gaTOYHbIM

8.  Amumoxucromer u
benxu.

Craymanue oObSICHEHUH yIUTEIS.
CocraBiienue XUMUYECKUX
dbopmy.

PaboTa B mapax.

Pabota y nocku.

9. Venesoow..

Caymanue oObSICHEHUH yIUTEIS.
CocraBiieHue XUMUYECKUX
dbopmyi.

PaboTa B mapax.

Pabota y nocku.

10. Ionumepeol.

Cnymanue 0ObsICHEHUI yUUTEs.
CocraBiieHue XUMUYECKUX
dbopmyi.

PaboTa B mapax.

Pabota y nockwu.

11. Obobwarowuti ypox
no meme
«Opeanuueckue
sewecmeay.

PaboTa B mapax.

PaboTa B rpynmax.

Pemenue 3apau.

[IpoBepka Moay4yeHHbIX 3HAHUU.
[lonroToBka K  KOHTPOJBHOM
pabore.

12. Konmponvnas
paboma Ned.

Pemienne 3amaHuii KOHTPOJBHOMU
paboTHI.

13. Ananuz
KOHMPObHOU pabomebi.

AHanu3 oumook.

AHanu3 KOHTPOJIBHOUN pabOTHI.
PabGora Hazx ommOkamu.
Pemenue 3amau.

Crnyiranue 00bICHEHUH YUUTEIIS.

3axkpennenue

(6v)

1. Ilepuoouueckuii
3aKOH u
Ilepuoouuecxas
cucmema  XUMUHECKUX
2/IeMEHMO08 MU
Menoeneesa.

2. Cmpoenue
sewecmaa.

3. Xumuueckue
peaxyuu.

4, Knaccol xumuyeckux
coeouHenull 6 ceeme

T,

PaboTa B mapax.

PaboTa B rpynmnax.

Pemenune 3amau.

[IpoBepka 1noay4yeHHbIX 3HAHUU.
IlogrotoBka K KOHTPOJILHOU
pabore.

5. HUmoecosasn
KOHMPObHAsS paboma.

Pemenue 3aJIaHUNA

KOHTPOJILHON paboTHI.

6.Ananuz KOHmMpOoabHOU
pabomei.

Amnanus omuooK.

AHanM3 KOHTPOJBHOHM pabOTHI.
PaboTa Haj omInOKaMH.
Pemenue 3amau.

Crnymanue 0ObsICHeHUI yIUTelsl.
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Cnmcok ureparypbl

Xumus. 8 kimace: yue6. s obmeoOpasosar. yupexaenuit / O.C. IN'abpuensu. — 17-e u3g.,
crepeotur. — M. : JIpoda, 2011. — 270, [2] c. : u.

Kyspmenko H.E. Hauana xumun. CoBpeMeHHBINH Kypc Ul IOCTyHaromuXx B By3bl. T. 1:
yuebHoe mocobue — 13-e u3z., crepeorun. — M.: M3narensctBo «Jk3amen», 2007. — 383,
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