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NNOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpaMMa mo XMMHUHU Ui OOydarommxcsl 8§ KIacCOB COCTaBJI€HA Ha OCHOBe TpeOoBaHUM K
pe3yabTaTaM OCBOEHHUS OCHOBHOH 00pa30BaTelIbHOM MHpOrpaMMbl OCHOBHOIO oOmiero oOpa3oBaHUS,
npecTaBieHHbIX B DenepaqbHOM TOCYAapCTBEHHOM 00pa30BaTENIbHOM CTaHIApTe OCHOBHOTO OOILIEro
o0pa3oBaHus, ¢ Y4ETOM paclpeen€HHBIX M0 KilaccaM MpoBepseMbIX TPeOOBAHUM K pe3ysibTaTaM OCBOEHHS
OCHOBHOM 00pa30BaTeNbHONW MPOrpaMMBl OCHOBHOTO 0O0IIero oOpa3oBaHUS M DIIEMEHTOB COAEp KaHUS,
IPEJCTAaBICHHBIX B YHUBEPCAIbHOM KOAM(UKATOPE MO XMMMHU, a Takke Ha ocHoBe [IpuMepHOIl nmporpamMmel
BOCIIUTaHHUS OOYyYaroIUXCs TPU IOJYYEHHH OCHOBHOTO oOmiero oOpaszoBanHus u ¢ yuérom Konnenumun
npenojaBaHust  yyeOHOro  mpeamera  «XuUMMs» B 00pa3oBaTelbHbIX — OpraHuzanusx  Poccuiickoit
Deneparuy, peaan3ylonMx OCHOBHBIE o0meoOpa3oBarenbubie nporpammbl  (yTB. Pemenunem Kosterun
Munrnpocgermenus: Poccuu, nmporokosn ot 03.12.2019 N T1K-48H).

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O IPEJIMETA «XUMMUS»

Bkiag yae6HOTO nipeamera «XuMUs» B JOCTH)KEHUE TIeTIei OCHOBHOTO 00111ero 00pa3zoBaHus 00yCIIOBIIEH BO
MHOI'OM 3HAa4€HHEM XHMHYECKOM HayKH B MO3HAHUM 3aKOHOB IPUPObI, B Pa3BUTUU IPOU3BOIUTEIBHBIX CHII
o011ecTBa U CO3/1aHUHM HOBOW 0a3bl MaTEPUAIBHOM KYJIBTYpHI.

XuMHUSL Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HayK pacHpoCTpaHMia CBOE BIMSHHME Ha BcCe 00JIACTH
YeJIOBEYECKOr0 CYILECTBOBAHUS, 33/1aJla HOBOE BUJICHUE MUPA, CTajla HEOTHEMIIEMBIM KOMIIOHEHTOM MHUPOBOM
KYJBTYpbl, HEOOXOUMBIM YCJIOBHEM KHM3HHM OOLIECTBA: 3HAHWE XMMHUU CIIY’)KUT OCHOBOHM il (hOPMHUPOBAHUS
MHUPOBO33PEHUSI UEJIOBEKA, €ro MNPEJICTaBICHUW O MaTepUaIbHOM E€IMHCTBE MHPA; Ba)XKHYIO pOJIb HUIPArOT
dopmupyeMble XMMHUEN TPEACTABICHUS O B3aMMOIPEBPALLICHUSX SHEPTUU U 00 3BOJIIOLIMHU BEIIECTB B IIPUPOJIE;
COBpEMEHHAsl XMMUS HAIpaBJIeHa Ha PELIEHUE INI00ANBHBIX MPO0IEM YyCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA —
CBIPbEBOH, SHEPreTUUECKOM, MUIIEBOI U HKOJIOTHUECKON O€30I1aCHOCTH, IPOOJIEM 3JpaBOOXPAHEHHUS.

B ycnoBusx Bo3pacTarollero 3HA4€HHWS XHMUM B JKM3HM OOIIECTBAa CYIIECTBEHHO IIOBBICMIIACH DOJIb
XMMHUYECKOro oOpa3oBaHus. B miaHe conmanu3alMyd OHO SIBJIS€TCS OJHUM M3 YCIOBUH (OPMHUPOBAHUS
MHTEJIJIEKTA JINYHOCTU U TAPMOHUYHOIO €€ pa3BUTHSL.

CoBpeMEHHOMY YEJIOBEKY XMMHUUECKUE 3HaHUS HEOOXOAUMBI JUIsl IPUOOPETEHHS OOIEKYIbTYPHOTO YPOBHS,
IIO3BOJISIIOIIET0 YBEPEHHO TPYIUTHCS B COLMYME M OTBETCTBEHHO YYaCTBOBATh B MHOI0OOOpa3HOW KHU3HU
oOuiecTBa, A OCO3HAHUS BAKHOCTH Pa3yMHOrO OTHOLIEHMSI K CBOEMY 3J0POBbIO U 3J0POBbIO JIPYIUX, K
OKpYKarollled IPUPOJHOMN cpese, A1 TPaMOTHOTIO NOBEIEHUS IIPU UCIOJIb30BaHUU PA3IMYHBIX MAaTepUaJIOB U
XUMHYECKHX BEIIECTB B TOBCEAHEBHOMN )KU3HU.

Xumuueckoe oOpa3oBaHHE B OCHOBHOM IIKOJIE SBISETCS 0a30BBIM IO OTHOIIEHHIO K CHCTEME OOILIEero
XUMHUYECKOro oOpazoBaHusi. [103ToMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO peajiu3yeT IMpHUCYIIHE O0IIeMy
XUMHUYECKOMY O0pa30BaHUIO KIIOYEBbIE [IEHHOCTH, KOTOPBIE OTPAXKAIOT IOCyIapCTBEHHbIE, OOIIECTBEHHbBIE U
WUHAMBHUYaJIbHbIE TOTPEOHOCTH. DTUM ONpeleNsieTcs CYUIHOCTh 00Iel cTpaTeruu oO0y4eHMs, BOCIUTAHUS U
pa3BUTHs 00yUarOIIUXCSI CPECTBAMU y4EOHOTO MPpeMeTa « X UMUSI».

Nzyuenne mpemmera: 1) cmocoOCTByeT peanu3aliiid BO3MOXKHOCTEH Il caMOpa3BUTHS U (OPMHUPOBAHUS
KyJBTYpBl JIMYHOCTH, €€ oOmeld M (yHKIMOHAJIBHOW I'paMOTHOCTH; 2) BHOCHUT BKJIaJg B (hopMupoBaHUE
MBILUIEHHUSI ¥ TBOPUECKUX CIIOCOOHOCTEN MOAPOCTKOB, HABBIKOB UX CAMOCTOSITENIbHON yueOHOM JesITeNbHOCTH,
9KCHEPUMEHTAIBHBIX M HCCIIEAOBATENbCKUX YMEHUH, HEOOXOAMMBIX KakK B IOBCEAHEBHOM XU3HH, TaKk M B
MpoECCHOHAIBHON ACSATEIBHOCTH; 3) 3HAKOMUT CO CHENU(PUKON HAYYHOTO MBIIIICHUS, 3aKJIaIbIBAET OCHOBBI
IEJIOCTHOTO B3IJIs1/1a Ha €MHCTBO NMPHUPOJIBI U YEJIOBEKa, ABJSETCS OTBETCTBEHHBIM 3TaloM B (POPMHUPOBAHUU
€CTECTBEHHO-HAyYHOW TPaMOTHOCTH IMOAPOCTKOB; 4) cIOCOOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS
K €CTEeCTBEHHO-HAYYHbBIM 3HAHMSIM, K IIPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIa/l B 9KOJIOTHYECKOE 00pa30BaHHe
HIKOJIbHUKOB.

Ha3BanHble HampaBieHHss B OOYYEHHH XUMHMU OOECHEUMBAIOTCS CHeUM(UKON coaepkaHus IpenMera,
KOTOPBIN SIBJISIETCS MEIaroruyecky aJalnTHPOBAHHBIM OTpaKeHHEM 0a30BOM HAayKH XUMHUHU Ha ONPEIEIEHHOM
Jrare e€ pa3BUTHs.

Kypc xuMuu 0CHOBHOM HIKOJIBI OPUEHTHPOBAH HA OCBOEHUE 00YYAIOIIMMHUCS OCHOB HEOPTraHMYECKOH XUMHH
U HEKOTOPBIX MOHATUH U CBEIEHUH 00 OTJENBHBIX 00BEKTaX OPraHu4YeCKON XMMHUU.

Crpykrypa conepkaHus mpeamera chopMHUpOBaHAa HAa OCHOBE CHUCTEMHOIO MOJXOJa K €ro HM3yuYeHHIO.
CopnepxaHue CKIaIbIBAETCS U3 CUCTEMBI TOHATHI O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATHI O
xumMuueckon peakuud. O0e 3TH CHUCTEMBbl CTPYKTYPHO OPTaHM30BaHbI IO TMPUHIMIY I[OCIEI0BATEILHOTO
pa3BUTHS 3HAHUH Ha OCHOBE TEOPETUYECKUX MPEACTABIECHUI Pa3HOIO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO YUEHUs



KAaK OCHOBBI BCETO €CTECTBO3HaHMs, ypoBHs Ilepmommueckoro 3akona [[. M. MenneneeBa kak OCHOBHOIO
3aKOHA XWMHH, YYCHHS O CTPOCHHMHM aTOMa M XUMHUYECKOW CBSI3H, MPEICTABICHUN 00 3IEKTPOIUTHUECKON
JUCCOLMAlMN BEIIECTB B pacTBOpax. TeopeTHYecKue 3HaHUS PAacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH
MOJTyYEHHBIX W OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJHOTO YPOBHS K JPYromy,
BBIMOJIHSAS (QYHKIMU OOBSICHEHHS] U MPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEH MPAKTUYECKOTO
MPUMEHEHHUS U MOTYYSHUS U3y4aeMbIX BEILIECTB.

Takas opranuzanus coJep)KaHUS Kypca CIOCOOCTBYET NPEICTABICHUIO XHUMHUYECKON COCTaBIIAIOIIEH
HAayyHOW KapTUHBI MHpa B JIOTUKE €€ CHUCTEMHOM MNpupoabl. TeM caMbplM 0OECHeuMBAETCS BO3MOYKHOCTD
dbopMupoBaHus y 00y4aroMXcs IEHHOCTHOIO OTHOIICHUS K HAYYHOMY 3HAHUIO U METOJiaM MO3HaHUs B HAYKe.
BaxxHo Takxe 3aMETHTh, UTO OCBOCHHME COJEP)KAHUS Kypca MPOUCXOIUT C MPUBJICYCHUEM 3HAHHUMI U3 paHee
M3YUYEHHBIX KypcoB: «OKpyxaromuii Mmup», «buosorusa. 5—7 knacce» u «dusnka. 7 Kiaacey.

HEJU U3YYEHUSA YYEBHOI'O IPEJJMETA «XUMMUS»

K HampaBieHHMIO NEpPBOCTENIEHHOW 3HAYMMOCTH IPH peau3alii 00pa3oBaTeNbHbIX (YHKIUN mpeaMera
«XuMUS» TPAJULMOHHO OTHOCAT (OPMHPOBAHME 3HAHMHM OCHOB XHMHYECKOM HayKuM Kak oOOJIacTH
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOH MEATETbHOCTH 4YeloOBeKa M KaK OJHOTO W3 KOMIIOHEHTOB
MHUpPOBOW KyJIBTYphl. 3ajada IpeaMeTa COCTOMT B (OPMHUPOBAHUU CHCTEMbl XMMHUYECKUX 3HAHUH —
BaOXHEHIINX (QakTOB, MOHATHI, 3aKOHOB M TEOPETUYECKUX IOJIOKEHUH, JIOCTYIHBIX 00001eHui
MHUPOBO33PEHUYECKOT0 XapaKTepa, A3bIKa HaAyKU, 3HAHUH O HAyYHBIX METO/IaX U3YUYEHHUs BEIIECTB U XUMHUECKUX
peaknmii, a Takke B (OPMHPOBAHWM M pPA3BUTHH YMEHUH M CIIOCOOOB JESTEIBHOCTH, CBSI3aHHBIX C
IUIAaHUPOBaHUEM, HAOIIOJEHUEM M IPOBEACHHEM XMMHUYECKOI'O HKCIEPUMEHTa, COOJIOJACHUEM IpaBUIl
06e30macHOro 0OpaIeHus C BEIIECTBAMHU B MIOBCEIHEBHOM JKU3HHU.

Hapsiny ¢ 5TuM nenu u3ydeHus mnpeaMera B MPOrpaMMe YTOUHEHbl U CKOPPEKTHPOBAHBI C YYETOM HOBBIX
NPUOPUTETOB B CHCTEME OCHOBHOTO oOmiero oOpaszoBanus. CeromnHs B 00pa3oBaHUM 0C000 3HAYMMOMA
NpPU3HAETCST HANPABICHHOCTh OOYYEHHS Ha pa3BUTUE U CAMOpPA3BUTHE JIMYHOCTH, (hopMuUpoBaHHE €&
UHTEIUIeKTa ¥ o0meid KymbTypel. OOyueHHe YMEHHI0O YYUThCI W NPOAOIDKATh CBOE 00Opa3oBaHHe
CaMOCTOSITEJIbHO CTAHOBUTCSI O/IHOM M3 BaXKHEHIINX (PYHKIMI yueOHbIX IPEAMETOB.

B cBsi3u ¢ 3TUM Npu M3y4YEHUHU TpeAMETa B OCHOBHOW IIKOJIE TOMUHUPYIOIEe 3HAUCHHE MPHOOPENTN Takue
eI, KaK:

(dbopMHpOBaHHE MHTEIUIEKTYalbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K CamMOOOpa30BaHHUIO, COTPYIHUYECTBY,
CaMOCTOSITEJIbHOMY TMPUHATHIO pELIeHUl, CIIOCOOHOHM ananTHpoBaThCS K OBICTPO MEHSIOLIUMCS YCIOBHIM
KHU3HH,

HaNpaBICHHOCTh OOYyYeHUS Ha CHUCTEMaTHYeCKOe MPHOOINEHUE YydJaluxcs K CaMOCTOATENbHOM
MIO3HABATENBHOW JESTETPHOCTH, HAYYHBIM METOJaM TIO3HaHUS, (POPMHPYIOIIMM MOTHBALMIO W Pa3BUTHE
CIIOCOOHOCTEH K XMMUU,

oOecrieueHre YCJIOBHH, CHOCOOCTBYIOIIUX MPUOOPETEHUIO OOYYarONIMMUCS OIbITa pa3HooOpa3HOU
NeSITeIbHOCTH, TO3HAHMS M CaMOINO3HAHUSA, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHLUI), HMMEIOIINX
YHHBEPCAJIbHOE 3HAUEHHE ISl PA3JIMIHBIX BUIOB JICATEILHOCTH;

¢dbopMHpoBaHHE YMEHHUI OOBSACHATH M OLICHUBATH SIBICHHUS OKPY)KAIOLIEr0 MHpa Ha OCHOBaHMM 3HAaHUM U
OTIBITA, TIOYYEHHBIX MTPH N3YUYECHUH XHUMHU;

¢dbopmHpoBaHUE y 00yYaIOLINXCS TYMAHUCTHUECKUX OTHOIIEHUM, MOHUMaHUs [IEHHOCTH XUMUYECKUX 3HAHUHN
JUIE BBIPAOOTKH DKOJOTMYECKH IEJIeCOO0pa3HOro TMOBENEHUS B OBITY W TPYIOBOW ACATEIBHOCTH B IENAX
COXPaHEHHMsI CBOETO 3/I0POBbs U OKpYKaroIlel MPUPOJHOM Cpeibl;

pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CAaMOBOCHUTAHHIO Ha OCHOBE
YCBOEHHSI O0IIEYeTOBEYECKUX [IEHHOCTEW, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpO(HIIsS U HApaBICHHOCTH
JabHENIIEero o0yueHusl.

COJEPKAHUE YYEBHOI'O ITPEJIMETA

IlepBoHayajbHbIe XUMHYECKHE TOHATHS

IIpenmer xumuun. Ponp xumMum B XKH3HM denoBeka. Tena m BemiecTBa. PU3NYECKUE CBOMCTBA BEILECTB.
ArperatHoe coctosiHue BeuiecTB. [loHsTHE 0 MeTOAax MO3HAHUS B XUMUU. XHUMHUS B CUCTeMe Hayk. Uuctbie
BelecTBa U cMecu. CriocoObl pa3JeseHns: CMecei.

ATOMBI U MOJEKYJIbl. XUMHUYECKHE FIeMEHThl. CUMBOJIBI XMMHUYECKUX 3JIeMEHTOB. IIpocTbie U CIOXKHBIE
BelleCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.



Xumuyeckass ¢opmyna. BaleHTHOCTh aTOMOB XHMHUYECKHUX DJIEMEHTOB. 3aKOH TIOCTOSIHCTBA COCTaBa
BemecTB. OTHocuTenbHass aroMHass Macca. OTHOCUTENIbHAsE MOJIEKYyJsipHas Macca. MaccoBas Aoms
XUMHYECKOTO 3JIEMEHTA B COCTMHEHUH.

dusznueckue U XUMHUYECKUE SBJICHUSA. XUMHUYECKasl peakuus U e€ MpPU3HAKU. 3aKOH COXPAHEHUs MaccChl
BellecTB. XuUMHYeckue ypaBHeHUs. Kiaccudukanus XUMUYECKUX peakluuid (COeIMHEHUs, pa3jioXKeHUs,
3aMeIICHHs, OOMEHA).

XUMUYECKUI HKCIIEPUMEHT: 3HAKOMCTBO C XMMHMYECKOH MOCYAOH, ¢ mpaBuiamMu paboThl B JIaOOpaTOpUHU U
npuéMaMu OOpalieHusl ¢ J1adOpaTOPHBIM OOOpPYIOBAaHUEM; H3YYCHHE W ONUCaHUE (U3MYECKUX CBOKHCTB
00pa3110B HEOPraHWYECKUX BEIECTB; HaOMoIeHNe (Ppu3nyeckuX (IUIaBlIeHUE BOCKA, TassHUE JIbJA, pacTUpaHHe
caxapa B CTyIKE, KUIIEHHE M KOHJEHCAllUs BOJbI) U XUMHUUYECKHX (TOPEHHE CBEYM, MPOKAIMBAHUE MEIHON
MIPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KUCIIOTOM) SIBJICHUN, HAOIOIEHUE U OMKCaHUE MPU3HAKOB MPOTEKAHUS
XUMHYECKHX peakiuil (pas3lokeHHWe caxapa, B3aWMOJACHCTBHE CEPHOW KHUCIOTHI C XJIOPHIOM Oapwus,
paznoxenue ruapokcuna menu(ll) mpu HarpeBanuu, B3aumonencTBue xene3a ¢ pactBopom cosu Meau(Il));
U3YYCHUE CIIOCOOOB pa3zelieHusi cMecei (C MOMOIIBbI0 MarHuTa, (PUILTPOBAaHUE, BHIIAPUBAHKE, TUCTHILISIINS,
xpomaTorpadusi), IpoBeIeHUE OUYMCTKU MOBAPEHHOM COJIM; HAOJIIO/ICHNE U OIMCAHKUE PE3yJIbTaTOB MIPOBEACHUS
OIbITa, UJUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHUSI MacChl; CO3aHUE MOJIEIIEH MOJIEKYJI (IIapOCTEPIKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHNYeCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bosmayxa. Kucimopom — snemeHT u mpoctoe BemecTBo. HaxoxaeHue
KHUCTIOpoJia B Tpupone, Gu3NYecKue M XHMMUYeckue cBoicTBa (peakuuu ropeHus). Oxcupasl. [Ipumenenue
kucaoposa. CriocoObl MmosyuyeHus: KMciaopoia B 1adopaTopuu U NpoMblluIeHHOCTH. KpyroBopot kucioposaa B
npupoje. O30H — amuoTpornHas MoAupUKalus KUCIOPOa.

TemmoBoit 3(pPEeKT XUMUYECKOW pEaKIUuU, TEPMOXUMHUYCCKHE YPaBHEHHS, JK30- H OJHIOTCPMHYCCKHC
peakiuu. ToOMIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3[yXa, yCUJIEHHE NMapHUKOBOro 3ddexra, pazpyiieHue
030HOBOTO CJIOSI.

Bogopon — aneMeHT u mpocToe BemecTBo. Haxoxaenue Boopoaa B npupoje, Gusnueckue U XUMHIECKUe
CBOMCTBA, TpUMEHEHHUE, CITOCOOBI moayueHus. Kuciorel u comnu.

KonnuectBo BemiectBa. Monbs. MomnsipHas Macca. 3akoH ABoraapo. MomsipHblii 00b€M Ta3oB. Pacuérel mo
XUMHUYECKUM YPaBHECHHSIM.

®duznueckue cBoiicTBa BoAbl. Bonma kak pactBoputenb. PactBopbl. HachlllleHHbIE ¥ HEHACHIILICHHbIE
pactBopbl. PacTBOpuMOCTh BemecTB B Boje.MaccoBas J0JisI BEUIECTBA B pacTBOpe. XHUMHUYECKHE CBOMCTBA
BoAbl. OcHoBaHus. Ponb pacTBOpoB B MHpUpOJE M B KU3HM 4eloBeKka. KpyroBopoT BOAbl B IpHUPOJIE.
3arpsi3HEHUE TPUPOAHBIX BoA. OXpaHa M OYUCTKA MMPUPOJIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHuit. Oxcuapl. Kiaccudukamnus OKCHAOB: coyieoOpa3yroliue
(ocHOBHBIE, KHUCIOTHBIE, aM(OTepHble) U HecojeoOpasyomue. Homenknarypa okcuaoB (MexIyHapoJIHas U
TpuBHaNIbHAsA). PU3NUECKUE U XUMUYECKHE CBOMCTBA OKCUAOB. [lonyueHne okcuioB.

OcHoBanus. Knaccugukaiius ocHoBaHUM: MIENOUN U HEPACTBOPUMBIE OCHOBaHUsA. HoMeHKIaTypa ocHOBaHM
(MexayHapoHas ¥ TpuBUANbHasH ). DU3NUecKkre U XUMUUYECKUEe CBOMCTBA OCHOBaHUM. [lomyueHne ocHOBaHMIA.

Kucnotsl. Knaccupukanusa kucnor. Homenknatypa Kucinot (MexayHapo/iHas U TpuBUanbHast). Ousznueckue
Y XMMHYECKHE CBOMCTBA KUCIOT. Pan aktuBHOCTH MeTaiioB H. H. bekerosa. [Tonyuenne kucior.

Comn. Homenkiatrypa coinedd (MexIyHapojHass M TpuBUaibHas). Du3nveckue M XUMHUYECKHUE CBOMCTBA
coutel. Ilomydyenue comnen.

['eneTnyeckas CBsI3b MEXKIYy KJIacCaMH HEOPTAaHUYECKUX COCTMHEHUM.

XUMHYECKUN SKCIEPUMEHT: KaueCTBEHHOE ONPEACIICHUE COAEP)KAHMS KHUCIOpOJa B BO3AYyXE; IMOIYUYEHUE,
coOupaHue, paclo3HaBaHME€ W H3Y4YEHHME CBOWCTB KHCIIOpOJa; HaOJIO/EHHWE B3aUMOJCHCTBHUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBHSI BO3HMKHOBEHMSI W TpEKpalleHus TopeHus (Toxkapa); O3HAKOMIIEHHE ¢ oOpas3iamu
OKCHJIOB U OIHMCAHHWE WX CBOMCTB; MOJydYeHHE, COOMpaHHUE, paclo3HABaHWE M W3YYCHHE CBOWCTB BOJOPOJIA
(ropenue); B3aumoaerictBue Bogopona ¢ okcuaoMm meau(ll) (Bo3MOKHO HCHOIB30BAaHUE BUACOMATEPUATIOB);
HaOJ0/IeHue 00pa3lloB BEUIECTB KOJUYECTBOM | MOJb; HcciaeioBaHuE 0COOEHHOCTENW PacTBOPEHMS BEILIECTB C
pa3IMYHON pacTBOPUMOCTBIO; MPUTOTOBIIEHHE PACTBOPOB C OMpPEAEIEHHOM MacCOBOM A0JEH pacTBOPEHHOIO
BEIIIECTBA; B3aMMOJICHCTBHE BOJBI C MeETaulaMH (HaTpUeM | KaiublueM) (BO3MOXKHO WCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB); OIMPEACIICHUE PACTBOPOB KHUCIOT U IIEJIOYEd C MOMOUIbIO MHIMKATOPOB; UCCIEIOBAHUE
00pa3IoB HEOPTAaHMYECKUX BEIIECTB PA3JTMYHBIX KJIACCOB;, HAOIIOJIEHNE M3MEHEHHS OKPAaCKH MHIUKATOPOB B
pacTBOpax KHCIOT W ILIeiouel; u3ydeHue B3aumojencTBus okcuaa menu(ll) ¢ pactBopom cepHON KHCIIOTHI,
KHCIIOT C METAJUJIaMH, PEaKIil HeUTpaau3aiuy; MoJydeHne HepaCTBOPUMBIX OCHOBAHHM, BHITECHEHHUE OJIHOTO



MeTalljla JPYTMM M3 pacTBOpa COJIM; peUIeHHe SKCIEPUMEHTAIbHBIX 3aJay 1o TeMme «BakHelmime Kkiaccel
HEOPraHUYECKUX COSAUHEHUI.

IMepuonuveckuii 3akon u Ilepumoamyeckasi cucrema xumu4yeckux 3iemeHtoB /I. U. MennaeseeBa.
Crpoenne atoMoB. XuMuueckasi ¢Bsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEJIbHbIC PeaAKIUH

[lepBble MOMBITKH KJIACCU(PUKALUU XUMHUYECKHX 3JeMEHTOB. [IoHSATHE O Tpymmax CXOJHBIX 3JEMEHTOB
(IenoyHble M MIETIOYHO3EMENbHbIE METaJUIbl, TaJOreHbl, HHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOPBIE 00pa3yroT
am(bOoTepHbIE OKCUABI U TUIAPOKCUJIBL.

Ilepnonnueckun  3akoH. Ilepuonmueckas cucrema xuMuuyeckux daeMeHToB  J[. M. Menneneesa.
Kopotkonepuoanas u anuxHonepuogHas ¢opmbl [lepuoanueckoit cucTteMbl XUMUYECKHX 3j1eMeHTOB [l
N. Meunneneesa. Ilepuoas! u rpynnsl. @u3nueckuil CMbICI TOPSAIKOBOrO HOMEpa, HOMEPOB NIEPHUOAA U TPYIIIIbI
JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sjep. M3otombl. OnekTpoHbl. CTpOEHHE 3IEKTPOHHBIX 000JI0YEK
aToMoB mepBbIX 20 xumudeckux siaeMeHToB llepuoamyeckoir cucremsl J[. 1. MenaeneeBa. XapakrepucTuka
XHMHYECKOI0 3JIEMEHTA 110 €ro nojoxeHuto B [lepuoauueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHS pauyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, METANTMYECKUX U HEMETAITTNYECKUX
CBOMCTB MO rpymnmnaMm © nepuojnaMm. 3HaueHue Ilepuonuueckoro 3axkoHa u Ilepmoanueckoil cucTeMbl
XUMHYECKHX 3JIEMEHTOB ISl pa3BUTHsI HayKHu U npakTuku. JI. . MenneneeB — y4€HbIN U rpaKIaHUH.

Xumuueckas cBsizb. KoBaneHTHas (MOJsipHAs U HEMOJIAPHAs) CBSA3b. DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX
371eMeHTOB. MloHHAas CBS3b.

Crenenp  okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTENIbHbIE  peakuuu. lIpomecchl  OKucieHUs U
BOCCTaHOBJIEHHSI. OKHCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUH HKCHEPUMEHT: H3y4eHHE OOpa3lloB BEUIECTB METAIOB M HEMETAJUIOB; B3aMMOJACHCTBHUE
THAPOKCHAA IIMHKA C PAcTBOpPAMU KHUCJIOT M UIeNOYei; MPOBEACHHUE OIBITOB, WILIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpeHUE, pEaKuu pPa3yioKEeHNs, COETUHEHHUS).

MexnpeamMeTHble CBSI3H

Peammzanust MEXNpeIMETHBIX CBS3€H MPH HW3YYEHUHM XUMHH B 8 KJlacCe OCYIIECTBIIACTCS —4epes3
UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHUM, TaK W MOHSATUH, SBISIONIMXCS CUCTEMHBIMU IS
OTJIE/IbHBIX NPEJAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO1ue ecTecTBEeHHO-HAy4HbIE TOHATHUSA: HAy4YHbBIM (akT, TUmoTe3a, TEOopus, 3aKOH, aHallu3, CHUHTES,
KJaccu(uKanus, NepuoANIHOCTh, HAOIIOICHUE, SKCIIEPUMEHT, MOACTHUPOBAaHNE, H3MEPEHHE, MOJICITh, SBIICHHE.

®dwusuka: Matepusi, aToM, IMEKTPOH, MIPOTOH, HEUTPOH, HOH, HYKIIUJ, U30TOIBI, PAAMOAKTUBHOCTH, MOJIEKYIIa,
JJEKTPUYECKUH 3aps]l, BEUIECTBO, TEN0, 00BEM, arperaTHOe COCTOSIHUE BEILIECTBA, I'a3, (PM3MUECKHUE BETUYHUHBI,
€MHMILIBI U3MEPEHHUS, KOCMOC, TIAaHETHI, 3B€3/1b1, COHIIE.

buonorust: porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHbIE MOPOJbI, IOJE3HbIE HCKONAeMble, TOIUIMBO,
BOJIHBIE PECYPCBI.

IIVIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATDBI

W3yuenne XxuMHHU B § KJlacce HAMPaBJIECHO HA JOCTHXKEHHE 00y4YaroIUMUCS IMYHOCTHBIX, METAIIPEIMETHBIX U
IPEIMETHBIX PE3y/IbTaTOB OCBOEHUS Y4EOHOTO IIpeMeTa.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMIHOCTHBIE pPE3ybTaThl OCBOCHHS IMPOTPAMMBI OCHOBHOTO OOIIEro oOpa3oBaHMS JIOCTHTAIOTCS B XOJE
o0ydeHUss XMMUU B €IMHCTBE Y4eOHON W BOCMUTATENbHOHN AesTenbHOCTH OpraHu3alil B COOTBETCTBHU C
TpaJII/IIII/IOHHI)IMI/I pOCCHﬁCKHMH COHHOKy.]'II)TypHBIMI/I 158 )IYXOBHO-HpaBCTBeHHI)IMI/I IOEHHOCTAMMU, HpI/IHSITBIMI/I B
oOmiecTBe MpaBWJIaMd M HOpPMaMHU TIOBEJIEHUSI M CIOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUS H
COIMATM3AIINN 00YJarOIITUXCSI.

JIndHOCTHBIE pPe3yAbTATHl OTPAXKAIOT CHOPMHUPOBAHHOCTH, B TOM YHCJIE B YACTH:

Hanl/IOTI/I‘leCKOFO BOCIIUTAHUA

1) IIEeHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHYECKOMY U HAyYHOMY HACIEIUIO,
IIOHNUMAaHUs 3HAYCHUA XI/IMI/I‘-IeCKOI\/'I HaYKI/I B JXWU3HU COBpeMeHHOFO 06HleCTBa, CHOCO6HOCTI/I BJIAACTH
JIOCTOBEpHON WH(pOpMalMel 0 MEepeOBBIX JOCTIKEHUSX W OTKPBITUSX MHUPOBOW M OTEYECTBEHHON XHMUU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBA;

I'paiknanckoro BocnuTaHus



2) NpeiaCTaBICHHUS O COLMAIBHBIX HOpMax W MpPaBUIaX MEXKIMYHOCTHBIX OTHOLIEHWH B KOJUICKTHUBE,
KOMMYHHKAaTHBHON KOMIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOHM, yueOHO-HCCIIEeN0BaTEeIbCKON, TBOPUECKOW U
JpyTruX BUAAX JESATEIbHOCTH; FOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHOHM NEATEIBbHOCTH IPU BBINOJHEHUU
y4eOHBIX, TTO3HABATEIIBHBIX 337a4, BHITOJHEHUN XMMUYECKUX AKCIIEPUMEHTOB, CO3AaHUU y4EOHBIX MPOEKTOB,
CTpEMJICHHUS] K B3aMMOIIOHMMAHHUIO U B3aUMOIIOMOIIM B IIpOLECCE 3TOW y4eOHOH NesTenbHOCTH; TOTOBHOCTH
OLICHMBATh CBOE IOBEJCHHE U IOCTYNKU CBOMX TOBApHILEH C MO3ULUU HPAaBCTBEHHBIX U IPABOBBIX HOPM C
y4€TOM OCO3HAHMs OCIIEICTBUH MOCTYIIKOB;

IleHHOCTH HAYYHOT0 TO3HAHUS

3) MMpOBO33pEHUYECKHX HPEJCTABICHUH O BEIIECTBE W XHMMUYECKOH peakiud, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO DPa3BUTHSl HAayKHM U COCTABJIAIOIIMX OCHOBY Ul NOHMMAaHUSl CYIIHOCTH Hay4yHOU
KapTHHBI MHUPA; MPEICTaBICHNI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPUPOJIbl, B3aUMOCBS3AX YellOBEKa
C IPUPOJHOU CPENOH, O POJIM XUMHHM B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

4) no3HaBaTeNbHBIX MOTUBOB, HAIIPABJICHHBIX Ha IOJIyY€HHE HOBBIX 3HAHUH IO XMMHHU, HEOOXOIUMBIX IS
00BsICHEHUS HA0JII0JaeMbIX IIPOIIECCOB U SIBJICHUH;

5) no3HaBaTenbHOM, HH(POPMALIMOHHON U YUTATEIBCKOW KYJIbTYphl, B TOM YHCJIE HABBIKOB CAMOCTOSITEIIbHON
paboTel ¢ Yy4YyeOHBIMU TEKCTaMM, CIPABOYHOW JIMTEPATypOd, AOCTYIHBIMM TEXHUYECKUMH CpPEICTBAMU
UH(POPMALIMOHHBIX TEXHOIOTUH;

6) wHTEepeca K OOYYCHHIO ¥ T[IO3HAHUIO, JIOOO3HATEILHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
camM000pa30BaHUIO, IPOEKTHON U MCCIIEI0BATENbCKOMN JAEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HalpaBiIEHHOCTU
Y YPOBHsSI 00y4eHHUsI B JalbHEHUILIEM;

®opMHupOBaHUS KYJIbTYPbI 310POBbi

7) 0co3HaHUS LIEHHOCTH XKM3HU, OTBETCTBEHHOI'O OTHOILLEHUS K CBOEMY 3/J0pPOBBIO, YCTAHOBKH Ha 370POBBII
o0pa3 KM3HM, OCO3HAHHUS IIOCIEACTBUI W HENPUATUS BpEIHBIX MPHUBBIYEK (YHOTPEOJIEHUs aJIKOTroJs,
HApKOTHKOB, KypPEeHHs1), HEOOXOIUMOCTH COOIIO/ICHHSI TIPaBUiI 0€30MaCHOCTH MPH O0PALICHUN ¢ XUMHUECKUMHU
BEIIECTBAMHU B OBITY U pealibHON KU3HU;

Tpynosoro Bocnuranus

8) uHTepeca K IPAaKTUYECKOMY M3YYEHHUIO Npodeccuil M Tpylda pa3Id4yHOrO poja, yBaKEHHE K TPyay U
pe3ysibTaTtaM TPYAOBOH NEATEIbHOCTH, B TOM YHCJIE HAa OCHOBE MPUMEHEHUS IMPEIMETHBIX 3HAHUI 110 XMMHUH,
OCO3HAaHHOI'O BBIOOpPA HHAMBHYalIbHON TPAeKTOPUU HPOAOIDKEHHUS OOpa30BaHUS C Y4ETOM JIMYHOCTHBIX
UHTEPECOB M  CIIOCOOHOCTHM K XUMHH, OOIIECTBEHHBIX HWHTEPECOB M IOTPEOHOCTEH; YCIEUIHON
npoeCCUOHATIBHON JIEATEIbBHOCTH M PA3BUTUS HEOOXOIUMBIX YMEHHH; TOTOBHOCTH aJalTUPOBAaThCi B
npodeccuoHanbHOM cpene;

JKOJIOTHYECKOI0 BOCIINTAHUS

9) sKkosoruuecku LeiaecooOpa3HOro OTHOIICHHS K MPUPOJE KaKk MCTOYHHUKY XKU3HU Ha 3emile, OCHOBE €€
CYIIECTBOBaHMS, TOHUMAHU [IGHHOCTH 3/I0POBOT0 M 0€30MacHOro oopasa *H3HH, OTBETCTBEHHOI'O OTHOILICHHS
K COOCTBEHHOMY (PU3MUECKOMY U ICHUXMUYECKOMY 3/I0pPOBBIO, OCO3HAHHS LEHHOCTHU COOIIOACHUS IpaBUII
0€30I1acHOro MOBEIEHUS MPU paboTe ¢ BEIECTBAMH, a TAKXKE B CUTYAIMSIX, YTPOXKAIOIUX 3J0POBBIO U KU3HU
JIIOJIEH;

10) crtocoOHOCTH MPUMEHATH 3HAHMS, [TOJTyYaeMble MPU U3YYEeHUH XUMHUU, A7 PELIeHUs 3ajiay, CBSI3aHHBIX C
OKPY>KaIOIIe MPUPOJHON CPENOM, MOBBIIMICHUS] YPOBHS IKOJIOTHYECKON KYJIbTYPhI, OCO3HAHUS TI00aTBbHOTO
XapakTepa 3KOJ0rMYeCKUX Mpo0sIeM U MyTel UX pPelIeHns MOCPEeICTBOM METOI0B XUMUM;

11) 3K0IOrMYECKOro MBIIIEHUSI, YMEHUS PYKOBOJCTBOBATHCA UM B IO3HABATEIbHOW, KOMMYHUKAaTUBHOW U
COLIMAJIbHON ITPAKTHKE.

METAINPEAMETHBIE PE3YJIBTATbBI

B cocrtaBe MerampeqMETHBIX pe3yJabTaTOB BBIIEISIOT 3HAUMMBbIe JUIsI (DOPMUPOBAHMS MHPOBO33PEHHS
oOuieHay4YHble MOHATHUS (3aKOH, T€OpHUs, MPUHINUI, TUIIOTe3a, (aKT, cucTeMa, MpoLecc, SKCIEPUMEHT U JIp.),
KOTOPBIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUE€OHBIX MTPEIMETaX U MO3BOJISIOT HA OCHOBE 3HAHUM U3 ATUX
npeaMeToB (GOpMUPOBATH MPEACTABIEHUE O IEJIOCTHOW HAay4yHOH KapTHHE MUpPA, U YHUBEpCAJIbHbIE yueOHbIE
neiictBusl (MO3HaBaTeNbHbIE, KOMMYHHMKATHBHBIE, PETYJISATHBHBIE), KOTOpble OOecrneunBaoT (popMUpOBaHHE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U OCYILIECTBICHHUIO Y4EOHOH 1eATEeIbHOCTH.

MertamnpeaMeTHble pe3yiabTaThl OCBOGHUS 00pa30BaTENbHON MPOrpaMMbl MO XMMHU OTPa)KalOT OBJaJIeHHE
YHHUBEPCATbHBIMU NTO3HABATEIbHBIMU JIEHCTBUSMH, B TOM YHCJIE:

ba30BbIMH JTIOrH4eCKUMH e CTBUAMHU



1) yMeHHeM HCHOIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIJIEHUS IPU OCBOCHMM 3HAHHMM: PAcKpbIBATH CMBICI
XUMHUYECKUX TIOHSITHI (BBI,Z[GJISITL HUX XAapaKTCPHLIC IIPU3HAKH, YCTAHABJIWBATH B3aUMOCBA3bL C APYTHMU
NOHATHUSAMM), UCIIOIb30BATh MOHATUSA JUIsl OOBSICHEHUS OTIENIBHBIX (DAKTOB U ABJICHUI; BBIOMPAaTh OCHOBAHUS U
KPUTEPHH Ul KIacCU(PUKAMM XUMHUYECKUX BEIIECTB M XMMHUYECKHX PEaKLMN; YCTaHABIMBATH MPHUYUHHO-
CJIEZICTBEHHBIE CBSI3M MEXJY OOBEKTaMU M3Y4EHHUs; CTPOUTh JIOTMUECKHE pACCyXAEHUs (MHIYKTHBHBIE,
ACAYKTUBHBIC, 110 aHaJIOFI/II/I); JACJIaTh BbIBOJbI M 3aKJIIFOUCHH A,

2) yMEHHMEM NPUMEHATH B MPOLIECCEe NO3HAHUS MOHATUSA (IPEIMETHBIE U METAIPEIMETHBIE), CUMBOIMYECKHE
(3H3,KOBBI€) MOZCIIN, UCIIOJIB3YCMBIC B XUMHU, HpeO6paSOBBIBaTL IIUPOKO MPUMCHACMBIC B XUMHUHU MOJCIIbHBIC
IPEICTaBICHNUs — XMMUYECKMH 3HaK (CUMBOJ JIEMEHTAa), XUMUYecKas (GopMysia U ypaBHEHHE XUMHYECKOM
peakiun — IMpu PCIICHHUU y‘-Ie6H0-HO3HaBaTeJIBHbIX 3agad, C y‘-IéTOM 3THUX MOJACJIBHBIX HpGIICTaBJIeHI/If/'I
BBISBIIITh M XapaKTEpU30BaTh CYIIECTBEHHbIC MPU3HAKU HM3Y4aeMbIX OOBEKTOB — XHMHYECKHUX BEILECTB U
XUMHUYCCKUX peaKuHﬁ; BBIABIIATD O6H_[I/Ie 3aKOHOMCPHOCTHU, HPUINHHO-CJICACTBCHHLIC CBA3U U MPOTUBOPCUUA B
U3y4aeMbIX IHpoleccax M SABICHMAX; Ipe/ylaraTb KPUTEPUU JUIsL BBIABICHHMS 3TUX 3aKOHOMEPHOCTEH U
NPOTHBOPEYHIA; CaMOCTOSTENILHO BBIOMpPATh CIOCOO pelieHuss y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO
BapHUaHTOB PELICHHUs, BBIOMpaTh Haubosee MOAXOIAIINN C yIETOM CaMOCTOSTENIBHO BbIIEIIEHHBIX KPUTEPUEB);

Ba3oBbIMHu Hcci1e10BaTeIbCKUMH A CTBUSIMU

3) yMeHHeM HCII0JIb30BaTh IOCTABJIEHHBIE BOIIPOCH B KAUECTBE MHCTPYMEHTA IIO3HAHUS, a TAK)KE B Ka4eCTBE
OCHOBBI AJIs1 q)OpMHpOBaHI/Iﬂ TUIIOTE3BI IO MMPOBEPKE MMPABUIIBHOCTU BBICKA3BIBACMBIX CY)KIIGHI/II;'I;

4) npuoOpeTeHre OmbITa MO IUIAHUPOBAHHIO, OPraHU3ALUN U IPOBEIECHUIO YYEHHYECKUX SKCIIEPUMEHTOB:
yMEHME HaOJII0aTh 3a XOJIOM IIPOIecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro Pe3yibTaT, (pOopMyIHpOBaTh
00001IeHNsT M BBIBOJBI IO pe3yJbTaTaM MPOBEIEHHOIO OIbITA, MCCIEJOBAaHUS, COCTaBIATh OTYET O
poieslaHHON padoTe;

Paboroii c nndpopmanuei

5) ymeHueM BBIOMpATh, aHAIM3HPOBATH M HMHTEPIPETUPOBATH MH(OPMAIHMIO PAa3IMYHBIX BHUIOB U (GOpPM
IpPEICTaBICHUS, IOJyYaeMyl0 H3 Pa3HbIX MCTOYHHMKOB (HAay4yHO-IIOMYJspHAs JIUTEpaTypa XHMHYECKOTO
COJIepKaHusA, CHpPaBOYHBIC IMOCOOMs, pecypchl MHTepHeTa); KPUTUYECKH OICHMBATH IMPOTHBOPEUYUBYIO H
HEJI0CTOBEPHYIO HH(OPMAIINIO;

6) yMEHHMEM TMPHUMEHATh pa3IMYHble METOAbl M 3alpochl MPH TOUCKE H O0TOOpe HHPOpPMAuU U
COOTBETCTBYIOIMX JaHHbBIX, HEOOXOIMMBIX ISl BBIIOJHEHHs Y4YeOHBIX M II03HABaTENbHBIX 3a/ady OIpe-
NeNEHHOTO THIA; MPHOOPETEHHE OMbITa B OO0JIACTH HCIMOJIB30BaHHUA HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, OBJaJeHUE KyJbTypOH aKTMBHOTO HCIOJb30BAHUS Pa3IMYHBIX IIOMCKOBBIX CHCTEM;
CaMOCTOSITENIbHO BBIOUPATh ONTUMaIbHYIO (OPMY MpEACTaBIECHUS HH(OPMALIUU U WIITIOCTPUPOBATh peIllaeMble
3aJ]a4i HECJIOKHBIMHM CXeMaMH, TuarpaMMamu, IpyrumMu (popmMamu rpaduky U MX KOMOUHALIUSAMUY;

7) yMeHueM HCII0JIb30BaTh M aHAJIM3UPOBaTh B Ipoliecce Y4eOHOM M MCCIel0BaTeNIbCKON IEATEeIbHOCTU
UH(POPMALIMIO O BIMSHUU MTPOMBIIIIEHHOCTH, CEIbCKOI0 X03sICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY KaroLIen
MIPUPOJTHOM CpEIbI;

YHuBepcaabHbIMU KOMMYHHKATHBHBIMH /IeHCTBHSIMH

8) ymeHHeM 3aJaBaTh BOIIPOCHI (B XOJ€ Auanora W/Wid AMCKYCCUHU) IO CYLIECTBY OOCYKIaeMOW TEMBI,
(bopMynHpOBaTh CBOM MPEATIOKEHNUS OTHOCUTENIBHO BBIMOJIHEHUS NPeI0KEHHON 3a1auu;

9) mnpuoOpeTeHHE OMBITA TMPE3CHTAIMH PE3YJIBTATOB  BBHIMIOJIHEHHUS XUMHUYECKOTO  JIKCIIEPUMEHTA
(;1abopaTOpHOTro OmbITa, Ta00PATOPHOI pabOTHI 10 UCCIIEJOBAHUIO CBOMCTB BEIECTB, y4EOHOTO MIPOEKTA);

10) 3aMHTEpPEcCOBAaHHOCTh B COBMECTHOM CO CBEPCTHHMKAMHU I[103HABAaTEIbHOM U HCCIEN0BATENIbCKON
NeSITeIbHOCTH MpPU PELIeHUH BO3HHMKAIOIIMX MPOOJeM Ha OCHOBE ydéTa OOLIMX HMHTEPECOB M COIJIACOBAHUSA
no3utiii  (00CYXIeHusI, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMbBI», KOOPJIWHAIMS COBMECTHBIX JCHCTBUH,
OTIpeieNIeHNe KPUTEPUEB 10 OLIEHKE KauecTBa BHIMOJIHEHHON paboOTHI U 1p.);

YHl/lBepca.H])HblMl/[ PEryjassiTUBHBIMUA HeﬁCTBHﬂMH

11) ymeHHeM caMOCTOSITEIbHO ONpENeNiATh LEeNd JeSATeIbHOCTH, IUIAHUPOBATh, OCYLIECTBISATH,
KOHTPOJIUPOBaTb W TpPH HEOOXOJMMOCTH KOPPEKTUPOBATH CBOIO JESTENbHOCTb, BbIOWpaTh Haubosee
3¢ (eKTUBHBIE CIIOCOOBI pelIeHHs] Y4eOHbIX M IO3HABATENbHBIX 3a/a4, CAMOCTOSTENBHO COCTABIISATH HIIH
KOPPEKTUPOBATh MPEUIOKEHHBIN AITOPUTM JACUCTBUI MPH BBITOJHEHUH 3aIaHUM ¢ YUETOM IOITYYEHHUsI HOBBIX
3HaHUH 00 wu3yyaeMmbIX OOBEKTaX — BELIECTBAX W PEAKIUAX; OLEHUBATb COOTBETCTBUE IOJYYEHHOTO
pe3yJibTaTa 3asiBJICHHOU 1IEJIH;

12) yMeHueM UCIONb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IIpeAiaracMble B YCIIOBHH 33 JaHHMH.



NPEAMETHBIE PE3YJIBTATDBI

B cocraBe npeaMeTHBIX pe3yNbTaToOB MO OCBOEHHIO 00S3aTEIbHOTO COIEpPaHHS, YCTAaHOBJIEHHOTO JaHHON
npuMepHO pabodell MporpamMMoi, BBIACISIOT: OCBOCHHBIE OOYYAIONIMMHKCS HAy4YHBIC 3HAHUWS, YMEHUS H
CrocoObl JeicTBUM, cienuduueckue s TpeaMeTHOM obnactu «XUMHUs, BUABL JESTEIBHOCTH 1O MOIYYEHHIO
HOBOT'O 3HAHWS, €r0 HHTEPIPETAINH, MPEOOPA30BAHUIO M TPUMEHEHUIO B PA3IMYHBIX Y4EOHBIX M HOBBIX
CUTYalUsX.

[TpenMeTHBIC Pe3yabTAThI OTPAKAIOT CHOPMUPOBAHHOCTH Y OOYUAFOIIUXCS CIEAYIONUX YMEHHI:

1) packpvisams cmbici OCHOBHBIX XUMHUYCCKHUX MOHSATHIA: aTOM, MOJIEKYJIa, XUMUYECKUI JIEMEHT, MPOCTOE
BEIIIECTBO, CJIOHOE BEIIECTBO, CMECh (OJTHOPOIHASI U HEOJIHOPOIHAs), BAJICHTHOCTb, OTHOCUTEIJIbHASI aTOMHAas
U MOJIEKYJIsIpHasg Macca, KOJUYECTBO BELIECTBa, MOJb, MOJISIpHAas Macca, MaccoBas J0JsI XMMHYECKOTO
DJIEMEHTA B COCIUHEHUM, MOJSPHBIA O0BEM, OKCHJ, KHCIOTa, OCHOBAHHE, COJb, AJICKTPOOTPHUIIATEIHHOCTD,
CTENEeHb OKHUCIICHUS, XUMHYECKas peakius, KiIacCuPUKaIusl peakuuil: peakluu COCIAUHEHUS, peaKIuu
Pa3NOKEHUsI, PEAKIINH 3aMEIICHHUs, PEaKuu 0OMEeHa, K30- U IHAOTEPMHUYECKUE PEAKIUU; TEIUIOBON (et
peakuuu; SApO aTroma, AJIEKTPOHHBIM CIOM aToMa, aTOMHas opOuTaidb, pajuyC aromMa, XMMHYECKas CBA3b,
MOJISIpHAsE U HENOJsipHasi KOBAJIGHTHAs CBs3b, HOHHAs CBsI3b, MOH, KaTWOH, aHUOH, PAacTBOpP, MAacCOBas JIOJIs
BellecTBa (IIPOLEHTHAs KOHIIEHTPAIHsl) B PaCTBOPE;

2) unmocmpuposams B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHH (CM. 1. 1) U MPUMEHATH 3TU MOHSITHUS
IIPU OMHMCAHHUU BEUIECTB U UX MPEBpAIlCHUN;

3) ucnonvzosams XUMUYECKYI0 CUMBOJIMKY JUISI COCTaBJICHHS (OPMYJT BEIIECTB U YPABHCHHH XUMHUYCCKUX
pEaKIM;

4) onpedensimb BAICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHCHUSAX; CTCIICHb OKUCIICHHS 3JICMCHTOB
B OMHApHBIX COETMHEHUX; MPUHAATIC)KHOCTh BEIIECTB K ONMpPENeIEHHOMY KIIAcCy COeIMHEHUN 1o (opmynam;
BUJI XUMUYCCKOU CBSI3U (KOBAJICHTHASI M MOHHAS) B HECOPTAHUYECKUX COCTMHCHUSX;

5) packpwisams cmwvicn lepuoauyeckoro 3akona JI. M. MeHaeneeBa: IeMOHCTPUPOBATh MMOHUMAHUE
MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AJIEMEHTOB OT UX MOJIOKeHUs B Ilepuoanueckoi cucreme;
3aKOHOB COXpPAHEHHS MacChl BEIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO Yy4Y€HHUs, 3aKOHa
ABorazipo; ONHUCHIBaTh W XapaKTepu3oBaTh TabmMuHyro ¢GopMy Ileprogndeckoil CUCTEMBI XHMHYECKUX
9JIEMEHTOB: pa3inyarTh MOHITHUS «rJaBHas moArpymmna (A-rpynma)» u «mnodouHas moarpymma (b-rpymma)y,
MaJible ¥ OOJBIIME IEPUOJIBI; COOTHOCHUTh O003HAYCHHsSI, KOTOpbIe UMErOTcs B Tabimie «l[lepumommdeckas
cuctema Xxumuueckux snemeHToB [I. 1. MenpaeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOEHHUS aTOMOB
XUMHUYECKUX DJEMEHTOB (COCTaB W 3apsij sapa, OOIIee YHCIO JJIEKTPOHOB M PpacClpefesieHHe X TIO0
AIEKTPOHHBIM CJIOSIM);

6) rkraccuguyuposames XUMUYECKHAE SJIEMEHTHI; HEOPraHWYECKHE BEIIECTBA, XUMHYECKHE peakiuu (1o
YHCIIy U COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, M0 TETIOBOMY 3P PeKTy);

7) xapaxmepuzosamv  (onuceléams) OOIIMEe XUMHYECKAE CBOMCTBA BEIIESCTB PA3JIMYHBIX  KJIACCOB,
MOJTBEPIK/1asi OMKMCAaHNE MPUMEPaMH MOJIEKYJISIPHBIX YPaBHEHUHM COOTBETCTBYIOIIMX XUMHUUYECKUX PEaKIIUA;

8) mpoecnoszuposeams CBOMCTBA BEHICCTB B 3aBUCHMOCTH OT HX KAueCTBEHHOTO COCTaBa;, BO3MOYKHOCTH
MPOTEKAaHUsI XUMUUYECKUX MPEBPAIIEHUN B pa3IUYHBIX YCIOBUSX;

9) ebiuucasimb OTHOCUTEIBHYIO MOJIEKYJIAPHYIO M MOJIIPHYIO MacChl BEIIECTB, MAacCOBYIO  JIOJIO
XUMHYECKOTO AJIEMEHTa 10 opMyJsie COSIMHEHHSI; MACCOBYIO JOJIO BEIIECTBAa B PaCTBOPE; MPOBOIUTH PACUETHI
110 YPaBHCHUIO XUMUIECKOU PEaKITUH;

10) npumensimo OCHOBHBIC OTEPAIlMM MBICIUTEILHON JEATEILHOCTH — aHalW3 W CHHTE3, CpaBHEHHE,
00001IeHNe, CHCTeMaTH3allui0, KIACCU(UKAIUIO, BBISBICHUE TPUYUHHO-CIEICTBEHHBIX CBSI3€M — JJIA
U3YYCHUS CBOWCTB BEMICCTB W XUMHUYECCKUX pEaKIHi, €CTECTBCHHO-HAyYHBIC METOABl IO3HAHUS —
HaOII0/IeHUE, U3MEPEHNE, MOJCITMPOBAHNE, DKCIIEPUMEHT (PEaIbHBIN 1 MBICIIEHHBIH );

11) cnedosams ipaBuUIaM TOJIB30BAHUS XUMHUECKOW TOCYION M JIAOOPaTOPHBIM OOOPYIOBaHHEM, a TaKKe
MpaBUJiaM OOpaIIeHHs C BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSMHU IO BBITIOJHEHUIO JAOOPATOPHBIX
XUMUYECKUX OIBITOB IO TMOJYyYEHUIO W COOMPAHHWIO Ta3000pa3HbIX BEHIECTB (BOAOpOAA U KHUCIOPOIA),
MPUTOTOBIICHUIO PACTBOPOB C OMPEEIEHHON MaccOBOM J0Jei pacTBOPEHHOTO BEIIECTBA; IMIAHUPOBATH U
MPOBOJIUTh XMUMHUYECKHE DKCIIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB IIENIOYEH W KHCIOT C TOMOIIBIO
UHAMKATOPOB (1akMyc, ¢peHondraiert, MeTUIOPaHK U JIp.).




TEMATHYECKOE IINTAHUPOBAHMUE

Ne | HammenoBanue pasaenoB u | KoanvecTBo yacos Hara Buabi
/1 | TeM MPOrpaMMbl U3y4eHus: JeATeJILH
BCEro KOHTPOJIbHbIE | MPAKTHYEeCKHe
padoThI padoThI

Paznen 1. IlepBoHavyaibHbIe XUMHYECKUE IOHATHS

1.1. | Xumusas — BaxkHasg 00JacTh 5 VKaXkuTe Jachl Vkaxurte 4acel Vkaxure Vkaxure
€CTeCTBO3HAHUSA " 11(50)5 (V) NESATEIbHC
NMPAKTHYECKOH [1eATeJIbHOCTH
yeJI0BeKa

1.2. | BemecTBa 15 VYKaxxuTe Jgacel VYkaxute gacel VYkaxure VYkaxure
U XUMUYeCKHEe PeaKluu nepuoJ IeATeJILHO

Hroro mo pazneny 20

Paznien 2. Bakneiiune npeacTaBUTe M HEOPraHMYeCKUX BeleCTB

2.1.|Bo3nyx. Kucaopon. Ilonstue 5 YKaKuTe 4achl YKaXKUTe 4achl Ykaxunre Ykaxunte
00 oxcuaax nepuos JESTENIbHC

2.2. | Bogopon. 5 YKaxxuTe yackl VKaxxuTte yachl Ykaxure Ykaxure
ITonsiTHe 0 KHCJIOTAX U COJIAX epro NESITEIbHC

2.3. | KoiuyecTBeHHBIE OTHOLICHMS 4 Vkaxure yacbl | YKAXUTE Yachl Vkaxure Vkaxure
B XUMHH nepuo/I IeATENILHO

2.4.| Bomna. PacrBopbl. IloHsiTue 06 5 Vkaxute yacel | YKaXuTe yachl Ykaxure Ykaxute
OCHOBaHHAX 1(50)5 (V) IEeATENILHQ

2.5.| OcHOBHBIE KJIacChl 11 YKakuTe 4achl YKaXuTe Jachl Ykaxure Ykaxure
HEOPraHU4YeCcKHX epro NESITEILHC
coeIMHeHUu

Hroro no paszneny 30

Paznen 3. llepuonnyeckuii 3aKOH H Ilepuonuyeckas cucremMa XHMHYECKHX I

Ctpoenne aToMmoB. XumMudeckas ¢Bsizb. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE PeaKIHUU

3.1. | Hepnognueckmii 3aKO0H " 7 VYKaKkuTe 4achl YKaXuTe Jachl Ykaxure Ykaxure
Hepuoauveckas cucTremMa epuo NESITEILHC
XHMHYECKHX 3JIeMEHTOB
. U. Menneneea. Crtpoenue
aToMa

3.2. | Xumnueckas CBfI3b. 8 VKaxuTe Jacel YKaxuTe Jachl Ykaxure Ykaxure
OKHCINTEIBLHO- 1(S0)5 (V)i NEITEILHC
BOCCTAHOBHMTEJIbHbIC PeAKIIUN

Hroro no pasneny: 15

PesepBHOE Bpems 3

OBIHIEE KOJIMYECTBO YACOB 68 7




I10 ITPOTPAMME

1) BemecTBaMH B COOTBETCTBHH C HHCTPYKIMSMH O BBITIOJHEHHIO JIAOOPATOPHBIX XUMHYECKUX OITBITOB T10
HOJYYEHHUIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB (BOIOPO/IA M KUCIOPO/Ia), IPUTOTOBJICHUIO PACTBOPOB C
onpeAenEHHON MaCCOBOM TOJIEN paCTBOPEHHOTO BEIIECTBA; MNIAHUPOBAThH U MTPOBOJAUTH XUMUYECKUE
SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEJIOYEH U KUCIIOT C MOMOLIBIO HHIUKATOPOB (JIJAKMYC,
(dhenondranenH, METHIOPAHX U JP.).



TEMATHYECKOE IINTAHUPOBAHHUE

INe /]

HanmenoBanue paszienoB 1 TeM IpOrpaMMsl

KomnuuectBo yacos

Jata

Bunpl gestensHOCTH

Bunel,

OnekTpoHHbIe (LH(PPOBBIE)

2.1

Bosnyx. Kucnopoa. I[onsitie 06 okcuaax

5 0

17.11.2022
02.12.2022

PackpbiBaTh CMBICIT H3y4aeMbIX HOHSATHH U MPHUMEHSTh 3TH IOHATHS IPH ONHCAHUU
CBOJCTB BEIIIECTB U UX HPEBPAIICHUI;

XapakTepHr30BaTh (OIUCHIBATE) COCTAB BO3yXa, (PU3HUECKUE U XUMHYECKUE CBOICTBA
KHCJIOPOJa, CIIOCOOBI €ro MOoNydeHus, IPUMEHEHNE U 3HAUYCHHUE B IPHPOJIC U HKU3HU
YeJI0BeKa,

CpaBHHBaTh PEAKIMH T'OPEHUs U MEJUICHHOTO OKHCIICHHS;

Cobupath NpUOOPHI ISl TTOTYYSHHUS KUCTIOPO/a (BBITECHEHHEM BOJIbI U BO31yXa);
PacriozHaBaTh ONBITHBIM ITYyTEM KHCIIOPOJI;

Hcnons30BaTh XMMUYECKYIO CHMBOJIMKY JUISI COCTABIECHUS ()OPMYJT BEILECTB,
MOJICKYJIIPHBIX YPaBHEHHI XUMHUYECKHUX PEaKIUi ¢ yqacTHeM Kuciiopoaa; OObsICHATh
CYIIHOCTb YKOJIOTHYECKUX MPOOIeM, CBSI3aHHBIX C 3arpsi3HECHUEM BO3/IyXa;

CrienroBathb npaBuiiaM 6e3011acHOi paboThI B 1a00paTOPHU PH HCIIONB30BAHUHI
XHMHYECKOH HOCY/Ibl 1 000pY/I0BaHHS, a TAKKE IPAaBHIIaM 00pAIeHHs C TOPIOUYUMU
BEIIECTBAMHU B OBITY;

TInaHupoBaTh U OCYIIECTBIISITH HA IPAKTHKE XUMUYECKHE IKCIIEPHUMEHTBI, IPOBOIUTH
HaOJIIOCHUS, JIeNaTh BHIBO/BI 110 Pe3yJIbTaTaM dKCIIEPHUMEHTa; Y4acTBOBaTh B
COBMECTHOI1 paboTe B rpyre;

Hcnons30BaTh MpY BBHITOIHEHUH Y4eOHBIX 3a1aHUH U B IIPOLIECCE UCCIIC0BATENIbCKOMH
JIeATEIbHOCTH HAay4HO-TIOYJISIPHYIO JINTEPATYpy XUMUUECKOI0 COAEPIKaHHs, CIPABOYHbIE
Marepuaisl, pecypcsl MHTepHeTa;

BeicTpauBath pa3BEpHyThIEC MHCHbMEHHbIC U YCTHBIE OTBETHI C OIIOPOH Ha HH(OPMALIHIO U3
y4eOHMKaA ¥ CIIPABOYHBIX MATEPHAJIOB, TPAMOTHO UCIIOJIb30BATh N3YUCHHBIN HOHSITHHHBII
arnmapar Kypca XuMHH;

[Ipakruueckas
pabota; Y cTHbIi
oIIpoc;
TectupoBanue;

http://www. nanometer.ru
OHnaiiH-CrIpaBOYHUK
XUMHYCCKHX DJICMCHTOB
WebElements

2.2.

Bonopoxn.

TToHsiTHE O KHCIIOTAX U COJIAX

05.12.2022
16.12.2022

PackpbIBaTh CMBIC] H3y4aeMbIX OHATHI U IIPUMEHATH 3TU HOHATHUS IIPH ONMCAHUU
CBOMCTB BEILECTB U UX MPEBPAILEHUI;

XapakTepu3oBaTh (ONUCHIBATH) (PU3UUECKHUE H XUMHUIECKUE CBOIMCTBA BOAOPO/A, CIIOCOOBI
ero noiy4eHust, npumeHeHne; Codupats npubOp AJIs1 MOITyUSHHs BOJOPOAA;
Hcrnonb30BaTh XMMHUYECKYHO CHMBOJIMKY I COCTaBIIeHHs (JOPMYII BEILECTB,
MOJIEKYJIAPHBIX yPaBHEHUI XUMUYECKUX PEaklil ¢ yyacTHeM Bojgoposa; Cienosarhb
npaBuiIaM 0e30MacHoi paboTh B 1aOOPATOPUH MPH UCIOIb30BAHUN XUMUUYECKOH TOCYIbI
1 000pyI0BaHMS, @ TAKIKe PABUIIAM OOPAILCHHS C TOPIOYNMH BEIIECTBAMU B ObITY;
ITnaHupOBAaTh U OCYIIECTBIIATH HA MPAKTUKE XUMUUECKUE IKCIIEPUMEHTBI, IPOBOAUTH
HaOJII0IEHHs, JIENATh BBIBOJIbI 110 PE3YJIbTaTaM 3KCHEPHMEHTA; Y4acTBOBaTh B
COBMECTHOI1 paboTe B rpymre;

IIpakTrnyeckas
pabora; Y cTHBIIt
onpoc;
ITuceMeHHBII
KOHTPOJIb;
Tectupopanue;

http: //clas schem.narod.ru
KouTpen — Xumus st
BCeX: yueOHO-
HHOOPMALIMOHHBIH CAlT

http://experiment.edu.ru

AJIXUMUK:  caiir  JLIO.
AnkGepoBOit

2.3.

KonnvecTBeHHbIC OTHOIICHUSI B XUMUHU

19.12.2022
12.01.2023

PackpbIBaTh CMBICI U3Y4aEMBbIX MOHATHI U PUMEHSATH 3TH IOHATHUS, & TAKKE U3yUCHHBIE
3aKOHBI U TEOPUHM IS PELICHHS PACUETHBIX 33/1a4; BeIUMCIATH MOIAPHYIO Maccy
BEILIECTB; KOJIMYECTBO BEIIECTBA, 00BEM rasa, MacCy BEILECTBA;

TIpoBOANTH PACcUETHI 10 YPABHEHUSIM XUMUUECKHX PEAKIUA: KOJINUECTBA, 00bEMaA, MAcChl
BEILIECTBA 110 U3BECTHOMY KOJIMYECTBY, 00BEMY, MACCE PEAreHTOB MU IIPOAYKTOB
peaKiuu;

BeicTpauBath pa3BEPHYTHIE MICHMEHHBIE H YCTHBIE OTBETHI C OOPOH Ha MH(OPMALIHIO U3
y4eOHHUKa U CHPABOYHBIX MATEPHAIIOB, TPAMOTHO HCIIOJIb30BaTh H3YUCHHbBIH MOHATUHHBIH
armapaT Kypca XMMUu;

YcrHblii onpoc;
ITuceMeHHBII
KOHTPOJIb;
Tectuposanue;

http://chemistry. narod.ru
XuMuK.py: caliT 0 xumnu

Paznea 2. Baxneiimue npeacTaBUTeIM HEOPraHUUECKUX BEILECTB



http://maratakm.narod.ru/
http://webelements.narod.ru/
http://webelements.narod.ru/
http://experiment.edu.ru/
http://www/
http://experiment.edu.ru/
http://chemistry/

3.1. | TMepuommdeckwmii 3axon u [leprommyecKas
cHcTeMa XUMHYeckux dneMentos Jl. 1.
MemnneneeBa. CtpoeHue aToma

13.03.2023
07.04.2023

PackpbIBaTh CMBICI IEPHOANYECKOTO 3aKOHA;
IToHuMaTh CyIIECTBOBAHHE NIEPUOIMUECKON 3aBUCHMOCTH CBOMCTB XMMUYECKHX
3JIEMEHTOB (U3MEHEHHUE PAJINYCOB aTOMOB H 2JIEKTPOOTPULIATENBHOCTH) U UX COEIMHEHHH
OT IOJIOKEHHUS B IIEPHOIMYECKON CHCTEME M CTPOEHHS aTOMA; Y CTaHABJIMBATh CBSA3b
MESK/1y ITOJI0)KEHHEM DJIEMEHTA B IIEPUOTHUECKON CHCTEME H CTPOSHHEM €ro aToMa
(cocras U 3apsJ A]1pa, 001Iee YUCIIO NEKTPOHOB U PACIIPE/IEICHHUE UX 10 HIEKTPOHHBIM
CIIOsIM);
TIpornosupoBaTh XapakTep M3MEHEHHUs CBOKCTB 2JIEMEHTOB U UX COEIMHEHHH 110 rpymaMm
1 nepuosiam IlepuouuecKkoit CuCTeMBI;
XapakTepu30BaTh XMMHYECKUE JJIEMEHTHI NIEPBBIX TPEX NEPUOJIOB, KaJHsl, KaIbLUs 110 UX
nosoxxenuto B [lepuoanueckoii cucreme [1. M. Menneneepa; Crie1oBaTh npaBuiiaMm
6e30macHoi padoTh B 7a00PaTOPUH IIPU HCIIOJIb30BAHUH XUMHYECKOM MOCY bl
0bopyIoBaHus;
BeicTpauBath pa3sBEpHYThIE TMCHMEHHBIE M YCTHBIE OTBETHI C OIOPOH Ha HH(POPMALHIO U3
y4eOHHUKa U CHIPaBOYHBIX MATEPHAJIOB, IPAMOTHO HCII0JIb30BaTh H3YUEHHbINH NOHATHIHHBII
arnmapat Kypca XMMUU;
Vcrnonp30BaTh NPH BBIIOJHEHWM YYeOHBIX 3aJ@aHMH TEKCThl Y4eOHMKA, CHPaBOYHbIE
matepuansl (Ilepuoanueckyto cucreMy Xumuueckux osiaementoB JI. V. Menjeneesa,
TaOJHUIly PACTBOPHMOCTH KHCIOT, OCHOBAHMIl M COJeil B BOJIE, DICKTPOXUMHUUCCKUIT sy
HaNpsDKEHUIT METaIlIoB);
Hcnons30BaTh MPY BBINTOIHEHUH YU4eOHBIX 3a1aHUH U B IIPOLIECCE UCCIIE0BATENIbCKOMH
JIeATeIbHOCTH Hay4HO-TIOMYJIAPHYIO JINTEPATYPY XMMUUYECKOTO COAEPHKAHHS, CIIPABOYHbIE
MaTepuaisl, pecypcbl HTepHeTa;

YceTHbli orpoc;
ITncemeHHbIIH
KOHTPOJIb;
TectupoBanue;

http: //clas schem.narod.ru
KouTpen — Xumus st
BCEX: y4eOHO-
nH(OPMAIMOHHBIH CaifT.

http://chemistry. narod.ru
XuMuK.py: caldT 0 Xumuu

3.2. | Xumuueckas cBs3b. OKHCIHTEIBHO-
BOCCTAHOBHTEIILHBIE PEAKIIMU

10.04.2023
12.05.2023

PackpeiBaTh CMBICT U3y4aeMBbIX IOHATHI;

OnpenensTs BUI XUMUYECKOH CBA3H B COSIMHEHNH;

OnpenensTs CTeNeHb OKHCIESHU XUMHYECKOTO 3JIEMEHTa 110 hopMmyJie ero
COC/IMHEHUS;

OnpenesnsTs NEeMEHT (BEIeCTBO) — OKUCIIUTENb 1 JIEMEHT (BEIeCTBO) —
BOCCTaHOBHTEb;

OOBACHSTH CYILIHOCTb IIPOLIECCOB OKUCICHUS 1 BOCCTaHOBIICHHs; COCTaBIISATh
JIEKTPOHHbIN OalaHC C YUETOM YHCIIA OTJAHHbIX U HPUHSATBIX JIEKTPOHOB;
CocTaBiATh ypaBHEHHE OKHCIIMTEIbHO-BOCCTAHOBUTENBHOM peakiuu; Hcronb3oBath npu
BBINOJIHEHUH Y4EOHBIX 3a/JaHUI TEKCThI yueOHHKA, CIIPABOYHBIE MATEPHAIIbI
(IIepHONYECKYIO CUCTEMY XUMUUeCKHX dneMeHToB [I. 1. MenneneeBa, Tabnuiy
PacTBOPUMOCTH KHCJIOT, OCHOBAHHI U COJIEH B BOJIE, YNEKTPOXUMHUUECKUH P
HapsDKEHUH METaJlIoB);

KontponbHas
pabora; Y CTHBIIt
onpoc;
ITuceMeHHBII
KOHTPOJIb;
Tectupopanue;

http://chemistry. narod.ru
XuMuK.py: caliT 0 xumuu

Hroro no pazaeny:

15

PezepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

68



http://chemistry/
http://chemistry/
http://chemistry/
http://chemistry/

YYEBHO-METOANYECKOE OBECMEYEHME OBPA3OBATE/IbHOIO MPOLIECCA
Pabouas nporpamma npeameTHON AMHUK
Pabouyan nporpamma negarora

OBA3ATE/IbHbIE YHEBHbIE MATEPUAJTbI /17 YHEHUKA

Pymsutuc I'.E. Xumus: 8 kin.: yue6. ais obmeodpazosart. yupesxxaenuii / I.E. Pynsutuc, @.I'. ®enpaman. — M.: [Ipocsemenne ,2019

METOANYECKUE MATEPUANBI ANA YYUTENA

Pymsuruc I'.E. Xumus: 8 xi.: yue6. mis obmeobpaszosart. yupexaenuii / [.E. Pymsuruc, ®@.I'. ®enpaman. — M.: [Ipocsemenue.

T'apa H.H. Xumust: 3agaunuk ¢ «nomoutHuKOM»: 8-9 kmaccesl / H.H. T'apa. — M.: IIpocBemenue.

T'apa H.H. Xummus. Paboune mporpammer. [Ipenmernas nuaus yaeouukoB I'.E. Pymsutuca, @.I'. ®enpamana. 8-9 ximacesl/ H.H. Tapa.
— M.: IIpocBelueHue.

Papenxuii A.M. Xumust: auaakrudeckuil matepuai: 8-9 ki. / A.M. Paneuxuii. — M.: [Ipocsemenue.

T'apa H.H. Xumust. Ypoxu: 8 xi. / H.H. I'apa. — M.: [IpocBerenue

LUN®PPOBbIE OEPA3OBATE/IbHbIE PECYPCbI U PECYPCbl CETU MHTEPHET

On-naitn mkona «®@okcdopa»: https://foxford.ru/
Omnmnaiin-margopma «OTKpeITas mkonay: https://2035school.ru/login
IMopran «SIKmacc»: https://www.yaklass.ru/

Poccuiickas anekTpoHHas mkoja: https://resh.edu.ru/

http://www.chemnet.ru I'azera «Xumus» 1 cait st yautens «5 uay Ha ypok xumuu» http://him.

Iseptember.ru Enunas xomtekuus LIOP: IIpeamernas kosekius «Xumus» hitp://school-
collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIE 3KCIIEPUMEHTHI: XUMUsl. Kotekus

Poccwuiickoro o6meodpa3zoBarensHoro nmoprana http://experiment.edu.ru AJIXUMUK: caiir JI.1O.

Anuk6eposoii http://www alhimik.ru Beepoccuiickas onummnuana mkoJIbHAKOB O XUMHUU

http://www.chemistry.ru JlucTaHIimoHHas OJIMMITHA 1A 10 XUMHHU: TEACKOMMYHHUKAITHOHHBIN

00pa3oBaTeIbHBIN MPOEKT
http://www.edu.yar.ru/russian/projects/predmets/chemistry JlucTaHIOHHBIC SBPUCTHUECKUE OJUMITHAIBI 110

XUMUU
http://www eidos.ru/olymp/chemistry 3anumarensHas xumus http://www 104.webstolica.ru
Knaccudukarms xumudeckux peaximii http://classchem.narod.ru KoaTpen — Xumus 11st Beex:

y4eOHO-MHPOPMAIMOHHBIN calT hitp://www. nanometer.ru OHnaiH-clipaBOYHUK XUMHYECKUX
anementoB WebElements http://webelements.narod.ru IMonynspras OuOIHMOTEKa XUMUIESCKUX

anemenToB http://n-t.ru/ri/ps Caiit Alhimikov.net: yueGHble 1 cripaBOYHbIC MATEPHAIIBI [0 XUMHU
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MATEPUANNTbHO-TEXHMYECKOE OBECNEYEHWE OBPA3SOBATE/IBHOIO NMPOLECCA

YYEBHOE OBOPYOBAHUE

[TopTpeThl BbIIAIOIMINUXCS XUMUKOB

Tabnuma nemoncTpanuonHas «llepuogndeckas cucrema snementoB J[.U. Menpaeneenay
Tabnuma neMoHcTpanroHHas «PacTBOPUMOCTh KUCIIOT .OCHOBAHHUM U COJICH B BOJIEY
Tabnuusl gemoncTpannonnas "CtpoeHue BeniecTna”

Tabnuiel feMoHcTpaunoHHas "XuMudyeckue peakuuu”

KapTel-uHCTpYKIIMM [UIsl IPAKTUYECKUX 3aHATUHN 110 XUMHUU 8-11 Kiaccos

Tabauns! ""Bunsl XuMuyeckux cBsi3ei”

Tabmuuest "IIponiecchl OKUCICHUS-BOCCTAHOBICHHS "

Metoauueckoe pykoBoacTBO (Mcnonp3oBanue yueOHOTro 000pyA0BaHUs Ha MPAKTUIECKUX PabOTax)

OBOPYJOBAHWE /1A NMPOBEAEHMA NABOPATOPHbIX, MPAKTUYECKMX PABOT, AEMOHCTPALUI

CrnuproBka nabopatopnas nutas Lltatus maboparopHsiii xumudeckuii Jlocka 1uist cymku nocyasl [Inutka snekrpuyeckas taboparopHas Komruiekt
MEpPHOU MOCYBI

[TpuGop 1UIs ONBITOB MO XHUMHUU C HIEKTPHYECKHUM TOKOM

Anmapart juist mpoBefieHus1 XuMmudeckux peaknuii AIIXP

[Tpubop Ui WILTFOCTPALU 3aBUCUMOCTH CKOPOCTH XMMUYECKHUX PEaKIui
I'oprouee cyxoe

Jloxka Jui cKUraHus BEIIECTB

Hab6op 3THKeToK caMOKJICIOIIMXCS (JTAOOPaTOPHBIiT)

[Tpubop A MILTIOCTpALIMK 3aKOHA COXPAaHEHUs] MAacChl BEILIECTBA
[Tpobupka 14*120

[Tpobupka 16*150 xumuaeckas

Ha6op Ne 1B "Kucnoter"

Ha6op Ne 3BC "lllenoun



Jlabopartoprbie padoTsr 8 kinacce IpakTuueckas padota Ne 1. «/3ydeHne CTpOeHUS IIaMEHN

Teoperuueckast yacTh: ['opeHne — CII0KHBIH poLEce, COMTPOBOMXKAAIOIMICS BbIIEICHUEM SHEPTUH, KaK IPaBUiIo, B
BHUJIE TEIUIA U CBETa. Pa3nuaoT roMOTeHHOE TOpeHne (HarpuMmep, pu paboTe ra3oBoil TOPEKH), U TeTEPOTeHHOE TOpeHue (HanpuMep, TOPEHUE CIIMPTa U CyXOoro roprouero). B
PacCMOTPEHHBIX IPUMEPAX IIaMsI UMEET CXOIHOE CTpOeHHE. B HEM MOXHO BBIJENHUTH TPH YaCTH.
BHyTpeHHuUI KOHYC TEMHOTO LIBETa (B Cllyyae ra3oBOil TOpesIki CUHETo 11BeTa) ¢ Hu3Koi Temmneparypoit ~ 300—500 °C. 3aech NpoucXOAUT U CHapeHUe U pPas3IoxKEeHUEe TOPIOYEro
BEILECTBA.
CpenHuii BOCCTaHOBHUTEINILHBII KOHYC COCTOMT M3 CMECH BO3/yXa M rOPSIIEro ra3a. 3/1ech Hoj BiIusHUEM Oostee Bbicokoi TemmepaTypsl (1500— 1800 °C) npoayKThl HCIapeHUst 1
Pa3JIoKEHUs TOPIOYHX BEIECTB aKTUBHO peariupyroT ¢ KuciaopoaoM. Eciu gacTs yriieposa octaérest CBOOOTHOM, TO €ro MeNnbYaiIliie YacTHIB PACKAJSIFOTCS ¥ IPUIAIOT TIaMEHH
SIpKOE CBEYEHHE. DTa 4acTh IUI1aMeHu Oorara yrapHsiM razoM CO — CHIIBHBIM BOCCTaHOBHUTEJIEM, IT0ITOMY €€ Ha3bIBalOT BOCCTAHOBUTENbHOM. Touka Hanboee BHICOKOH
TeMIepaTypbl HAXOAUTCS Ha OCTPHUE BOCCTAHOBUTEIHHOTO KOHYCA.
BHemHuit OKUCTUTENBHBIH KOHYC 00pa3yeT HEBHANMYO 000JI0UKY, OKPYKAIOIIYIO Iu1aMsl. 371ECh MOl BIMSTHUEM 3HAYUTEIFHOTO IPUTOKA
pemectsa 10 CO7 u HHO (1pu ropeitit cyXOro ropio1ero 1a 0cHoRe YPOTPOINL 1y 6Gnazyercst N2). [Ipr 9TOM 0CTAa&TCst H30BITOK KHCIOPOIa, KOTOPBIH IPH BBICOKOH TEMIIEpaType 06IaiaeT BEICOKOI
OKHCIIUTEIHHOW aKTHBHOCTBIO, TIO3TOMY BHEIIHSS YacTh IIIAMEHN HA3bIBAETCSI OKUCIUTENBHON. VcTIonb3ys MOAIyB BO3IyXa, MOXKHO YBEIHIUTh TEMIICPATYpy INIaMEHH.
IMpakTryeckas yacth: Llenb onbITa: U3y4UTH CTPOCHHE IIAMEHH, OIIPEICIIUTD TEMIIEPATypy B Pa3HBIX €ro 30HaX IIPU HCIOIb30BAHWH PA3IMYHBIX HCTOYHHUKOB TEILIA .
Ilepeuens damuuxos yugposoii 1abopamopuu: NATINK TEMIIEPATYPhl TEPMONIAPHBIN. Jonoanumensroe 060pydosanue: ITATUB C 3aKUMOM; AeprKaTeJb U IPOOUPOK; CIIUPTOBKA
. Mamepuane u peakmugbwi: CIUPT STUIOBBIN; CyX0e FOprOYee; CBeYa.
Texnuxa bezonacnocmu:

1. . Paborta cBs3aHa C OTKPBITHIM ILIAMEHEM — OEPEruTech 0XKOra.

2. . Tepmomnapa mocie U3BJICYCHHUS U3 INIAMEHH OCTHIBAET HE cpa3dy — Oeperurech oxkora. 3.B cnupToBKe COAEPIKUTCS roproYast KHUIKOCTb.
Hucmpykyus Kk 6b1N0JHEHUIO:
1.IToaximo4nTe BHICOKOTEMIIEPATYPHBIN IaTYKK (TEPMOIapy) K perucTpaTopy JaHHBIX (KOMIBIOTEPY). 3aKpenuTe JaTYkK B IITATUBE TaK, YTOOBI €ro KOHYKMK Kacascst GUTHIIS
CIHMPTOBKH .
2 . 3axxrute cimpToBKy. Korza nmokasanus CTabMIM3UPYIOTCS, 3alMIINTE 3HAYSHUE TEMIIEpaTyphl Ha cxeMe ImiaMenH (puc. 1). 3.IlepemeniaiiTe 1aT4MK TeMIIEpaTypsl B CICAYIOIIYIO
TOYKY IJTAMEHH B COOTBETCTBHH €O cXeMOii. {11t aToro ocnabdisiite My(hTy 1 nepeMeraiire e€ (BMecTe ¢ JIAKOW M JaTINKOM) B Hy)KHOe MecTo. Korna nokasanuns
CTaOMIIM3UPYIOTCS, CHOBA 3aHOCUTE 3HAYCHNE TEMIIEPaTypPhl B COOTBETCTBYIONIEH TOUKE HA CXEMY .
4 . Tak U3MepbTe TEMIIEpaTypy BO BCEX TOUKAX IUIAMEHH, OTMEUCHHBIX Ha cxeme . 5 . [ToBropuTe eHCcTBHS CO CBEHOH U CyXUM TOPIOY M.

KHCJIOpOJa BO31yXa IPOUCXOIUT IMOJTHOE OKUCIIEHUE IOPIOYEro

6.00pature BHuManue! [Ipu H3ydeHUH CTPOCHHSI ITAMEHH CYXOT0 TOPIOYEro UCIob3yeTcs 1/4 yacts TabneTku. Kycodyek roprovero moMemanT Ha
KEepaMHYECKYIO TUTUTKY.
Puc. 1. Touku u3MepeHus TEMITEpaTypsl INIaMeH: 7 . BHecHTe B TutaMsi CIUPTOBKY HA MOJIMHUHYTHI IPOOHPKY. M3BIIeKUTE MPOOUPKY U3 TUTAMEHH U PACCMOTPUTE €€ IIOBEPXHOCTD.
8 . TToBTOpuTe OMBIT cO cBevoi. Kakoro 1mBeTa oOpaszosaics Han€éT? Uto 370 3a BemniectBo? Pe3ynbraThl n3MepeHui/Habmo e H i

HcTtounuk Temneparypa okoso GpUTHIA Temmnepatypa B cpenHeil yactu Temmnepatypa B BepXHeil Yro obpasoBasioch Ha
No | Terotsl (Kycodka Troprovero) [JIAaMEHU YaCTH IJIAMEHU TIOBEPXHOCTH MTPOOUPKH

1 CnuproBka

2 Cseua




[ 3 | Cyxoe roprouee |

Bbi600wi:
B BBIBOJIaX yKa3aTh, KAKOH UCTOYHHUK TEIUIOTHI MPEAMOYTHTEIBHO UCIOIB30BATh B XUMHYCCKON JTAOOPATOPUH U TTOYEMY .
Koumponvuvie sonpocwi:
1 . Kakoii HCTOYHUK TIIaMEHH OBLT HcToNb30BaH? 2 . Kakas yacTh IiaMeHH camasi Topsiyasi?
3 . Jlo xakoif MaKCUMAaJbHOHN TeMIepaTypsl yaa&rcst nporpeTs Tepmomnapy? 4 . Uto ropsiuee — UEHTP TJIAMEHU WM Kpasi?

1. . TloyeMy CHpPTOBKA TOPHUT MOYTU OECIBETHBIM IIAMEHEM, a CBe4Ya — CBETAIMM? MOKHO JIM UCIIOJIb30BaTh CBEYH B JIA0OPATOPUU BMECTO CITUPTOBOK?

2. . Kakune mpoayKThl TOPEHUS OJMHAKOBHI y CHUPTOBKH U cBeun? 7 . 3amanue s noarotoBku k ' UA, BITP
[Tpu HarpeBaHMH TBEPIBIX BEIIECTB B IPOOMpPKE HEOOXOIUMO: 1.B3STh MPOOHUPKY B PYKH M HArPEeBATh TY YaCTh, TJIE JISKUT BEUIECTBO; 2.3aKPEIUTh IPOOUPKY B IITATHBE U
HarpeBaTh TY YaCTb, TJI€ JIS)KUT BEIIECTBO; 3.B3ATh MPOOHPKY B PYKH, IIPOTPETH BCIO MMPOOHPKY, a 3aTEM Ty YaCTb, TJ€ JICKUT BEUIECTBO; 4.3aKPEITUTh TPOOUPKY B IITATHBE,
MIPOTPETH BCIO MPOOUPKY, a 3aTeM Ty 9acTh, TIe JISKHUT BemecTBo . ([IpaBuibHEIN OTBET: 4 .)
8.3amanne s pa3BuTH QYHKIIMOHATBHOH rpaMoTHOCTH B kamre Maiikina @apanes «/cTopus CBeYn» aBTOP OMHCHIBACT OIBIT, KOTOPHIH OH I MOHCTPHPOBAT Ha CBOUX JICKIIHAX.
B mrams cBeun OH moMeran H30THYTYIO CTEKITHHYIO TpyOKy. OIuH KOHeI TpyOKH OITyCKaJICs HeIaJeKo OT (PUTHIIS, BTOPOH BRIBOAWICS HA HECKOJIBKO CAHTHMETPOB OT TUTAMEHH.
Yepe3 HEKOTOPOE BpeMsi K KOHILY TPYOKH TOAHOCHIIU TOPSINYIO Jy4duHy. [T0SBIsSIOCH M1aMs, KOTOPOE CYIIIECTBOBAJIO OTIACIBHO OT INIaMEHU cBedH. Kak MOXKHO OOBSICHUTH 3TO
SIBJICHHE?
Otget: B 3T0i yacTu r1aMeHH IPOUCXOIUT UcTapeHue mapaduna. [lapsl mapaduna Ha BO3ayXe, MPH MO HKUTAHUHU, 3aTOPAOTCS.

Puc. 2. OnpIT ¢ ny1amMmeHeM cBeuu JeMoHcTpannoHHbIi JkciepuMeHT Ne 1. «Boidenenue u noznouwjenue menia — npu3HaK Xumuueckoil peakyuuy
Teopernueckas yacTb. PaboTa nmpoBoauTCs mpu U3ydeHUn TeMbl «[Ipu3Haky XUMHYECKUX peakiuii». Beinenenue u

MIOTJIOIEHHE TeTJIOTHI, H3MEHEHHE OKPACKU PACTBOPOB MIIM BEILIECTB, BBIJICJICHHUE I'a3a ABIAIOTCS OCHOBHBIMH ITPU3HAKaMH XUMUYECKUX peakiuid. Takyke UMeeT CMBICI OBTOPUTH
paboTy npu BBECHUH MOHATHS «TEIUIOBOH AP HEKT peaKkum .

IIpaxTtugeckasd gacTts. L{exp paboThL: MPOAEMOHCTPUPOBATH BBIICICHUE U MOTJIONIEHHE TeTjIa IPU XUMUYECKHUX peaknuax. CBs3aTh MOKa3aHUS AaTYNKA TEMIIEPATypHI C
ocsI3aTeIbHBIMH OLYIICHUSIMU.

Ilepeuenv damuuxos yugposoi 1abopamopuu.; JaTINK TEMIIEPATYPHI IITATHHOBBIMH.

Honoanumenvroe obopydosanue: 1a XAMHIECKUX cTakana (50 mit), mpoMbIBaiKa ¢ IMCTHINIMPOBAHHON BOJIOM, CTaKaH AJIS CIMBa OTPA0OTaHHBIX PACTBOPOB.

Mamepuanet u peaxmugvl: aTFIOMAHUEBAs IPOBOJIOKA WK Tpanybl, 20%-Hblil pacTBop ruapokcuna Hatpus NaOH, 10%-nb1ii pactBop ykcycHoi kucnotst CH3COOH,
rugpokapoonaT HaTpus NaHCO3 .

Texnuxa 6esonacnocmu: 1 Pabotars B oukax. 2. Tpebyercs coOmoneHe Mep 0e30IacHOCTH MU paboTe ¢ THAPOKCHIOM HAaTPHs U HarpeBaTeIbHBIMH ITPUOOPAMH.

Hucmpyrkyus x evinonnenuro: 1.B xuMndeckuit crakan Hajelre pactsop menoun NaOH. M3meprte ero Temnepatypy. IlomectuTe rpaHysIs! HIIH IPOBOJIOKY IFOMUHHS Tak, YTOObI
HaJl HUIMH OocTaBaJIcs ciioi xkuakoctu. Korna HagnéTcs peakius, odpaTuTe BHUMaHKE IIKOJIBHUKOB Ha BBIJICNICHHE T'a3a U YBEIWYCHHE TeMIlepaTyphl. JKenaTensHo (eciu peakuus
UAET HE CIUIIKOM OYypHO) IPOWTH IO KJIACCY M JaTh MIKOJIBHHUKAM IOTPOraTh CTaKaH, YTOOBI yOGAUTHCS, YTO €T0 COJEPKUMOE pa3orpenocs. OTMEThTe MaKCHMAIBHYIO TEMIIEPATYPY
pactBopa. [TomydeHHbIH pe3yabTaT 3aHeCUTE B TAOIHITY .

2.IIpomoliTe TaTYMK TeMIepaTypsl BOAOH. B cTakaH HaneiiTe yKCyCHYIO KHCIIOTY Ha 1/3 mo BreIcoTe. MI3MephTe €€ Temmneparypy.
HeOoupmiMu mopuusMu HACHIITBTE THIPOKAPOOHAT HATPHS, IIOMEIIUBAS JATYMKOM TeMIieparypsl. OO0paTHTe BHUIMAHUE IIKOJHHUKOB Ha BBIJICIICHUE ra3a - MPU3HAK XUMUYECKOH
peakuuu. [TocMoTpuTe, Kak u3MeHsercs Temneparypa. OTMeTbTe MUHUMAJIbHYIO TEMIIEPATypy pacTBopa.

[TosydeHHBIH pe3ynbTaT YICHUKH 3aHOCST B Tabimiy. Pe3ynpTaTel n3Mepenuii /HabmoaeHnit

Pearupytomue BeuiecTa HauanpHas Temnepartypa pactBopa MakcuManbHas/MUHUMATbHAS Brienenue win noriouieHue




TeMIlepaTypa pacTBopa TETJIOTHI

PactBop 1miesoun u altOMUHUINA

PacTBOp yKCYyCHOM KHCIIOTHI U COJIa

Buvi6o0wi: Yka3arh NpU3HAKU XUMHUECKUX PEAKIIUM.
Koumponvuvie sonpocwi:
1. .IdpuBeaute mpUMEPHI PEAKIUil, MPOTEKAIOIINX C BBIICICHUEM TEIUIOTHI.
2. . Jlyis nmonydeHus HEraméHo# U3BECTH MeJ IMIPOKAJIMBAOT IIPU BBICOKOH TemmepaType. K kakoMy THITy MOXKHO OTHECTH 3Ty peakimio? 3.3amanue s moarotoBku k [UA,
BIIP: Tonpko XMMHUYECKHUE SBICHUS IEPEUNCIIEHBI B TPYIIIIE:
1.'opeHune cBeuw, BBIMAJACHUC TOKIACBBIX Kallellb, KUIeHUe Bobl 2.CKucanue si0J0YHOT0 COKa, CKUCAHHUE MOJIOKa, pacTBOpeHUe Mena B ykcyce 3. TasHue cHera, MiaBJIicHHE CBUHIIA,
MPOTyXaHue KypHHOTO siiiia 4.O0pa3oBaHue TyMaHa, TOpEeHHE OCHIalTbCKOW CBEYH, TOPSHHE TIPUPOTHOTO ra3a

JleMoHcTpanuoOHHBII dKcniepuMeHT Ne 2. «Paznosicenue 600bl 21eKMPUYECKUM HOKOMY
Teopernueckas yactb. [lepen HauanoM paboThI ciieayeT 00CYIUTh CO MIKOJILHUKAMH BOIIPOC: MPOCTHIM HJIH CJIOXKHBIM BEILECTBOM sBIIsieTcsl Bojia. [locie BBIABMKEHHS Y4 AIlUMHUCS
Pa3TMYHBIX THIIOTE3 YYUTEIh MPOCUT MPEIOKUTh BAPHAHTHI MX IKCIIEPIMEHTATFHON TIPOBEPKH.
OOBIYHO JAHHBIN OTBIT PEKOMEHIYIOT MIPOBOIUTH B ipruOope ['opmana, yCTpOUCTBO KOTOPOTO SBISETCS JOCTATOYHO CIIOKHBIM JIJIsl BOCBMHKIIACCHUKOB. Y TOOHEE ero IpOBOINTE B
puOOpE IS OIBITOB C DNEKTPUICCKAM TOKOM, UCTIONB3Ys B KadecTBe AtekTpointa 10%-Hblii pacTBOp THAPOKCHIA HATPHUS U CTATIBHBIC (JTydIle HUKEIEBEIE) JEKTPOIbL. Bo
n30ekaHNe BCIICHUBAHUS PACTBOPA MPU IEMOHCTPAIINH K DIIEKTPONIUTY CIIEAYEeT JOOABUTH ATIIOBHIHA ciupT (Ha 4 00BEMa pacTBopa snexTponuta 1 006éM 95%-Horo pacTBOpa
CIHpTA) .
[paktuyeckas yacte. Llens paboThl: chopMHUPOBATH NPEICTABICHHS Y YYALIUXCsl 00 aHAJIM3€ CIIOMKHBIX BEIIESCTB U M3MEHEHHH MOJICKYJI CIIOKHBIX BEIIECTB B X0/1€ XUMHUUECKHX
peaxuii.
Lononnumensroe 06opyoosanue: IpUOOP I ONBITOB C NIEKTPUIECKUM TOKOM; HCTOYHHK ITOCTOSIHHOTO TOKa: MPOOHUPKH - 2 IIT., IPOHYMEPOBaHHbIE; IyYHHKA; CITUPTOBKA; TPOOKHU
— 2 T, TUHIIET .
Mamepuanvt u peaxmugul: CHUPT 3TUNOBBIN, 10%-HBIN pacTBOP HIENOYH.
Texnuxa 6esonacnocmu: Pabotats B oukax. TpeOyroTcs creruanbHble Mephl 6€30I1aCHOCTH MPH padoTe C THAPOKCHIOM HATPHUS .
Hnempykyus k evinonnenuro: 1.3alI0THATE SJIEKTPOIUTHICCKYIO BAHHY W IEMOHCTPAIHOHHBIC TIPOOUPKH PACTBOPOM DIICKTPOIIUTA 3apaHee, 10 ypoka. 2. IlpogeMoHcTpupyiiTe
pUOOp yJaIIUMCs, OOBSICHUTE €ro0 YCTPOHCTBO M BKIIFOYUTE OCTOSHHBIN SJICKTPUIECKUH TOK.
1. HaGmromaercs BBIICTICHHE Ta30B Ha 3NIEKTpoaax nmpudopa. OOpaTuTe BHUMaHHUE YJalIuXcs Ha TO, YTO OJUH U3 T'a30B BBIJCIACTCS HHTCHCUBHEH M 3aHUMACT B JIBa pasa
Oopmmii 00BEM IO CPaBHEHHIO CO BTOPBIM T'a30M.
2. OOcynurte HaONIOJaeMBIe TPU3HAKA XUMUYECKOH PeaKIny, cIeaiTe IPEAIIONI0KEHU O TOM, B KaKAX MPOOHUPKaX HAXOIATCS KHCIOPOA U BOIOPOA. DIEKTPOIH3
IpeKpaTHuTe, KOra B MpooupKax HabepéTcs OKoIo 6 M BOAOPOAA U 3 MIT KUCTIOPOA .
3. OOparute BHUMaHKe Ha pa3iinuHble 00bEMBI COOpPaHHBIX ra30B. [IpOOHPKH MIIOTHO 3aKPOiTE MPOOKAMHK O CIIOEM AJIEeKTpoJuTa. TIerolei JIyYHHON ONpeAeuTe HalndKe
KHCIIOPO/Ia B TPOOHUPKE, TOPSIICH JTYIMHON TOJIOKTUTE BOAopo 1. [IpemioxknuTte yuammmMcst 3aHeCTH Pe3yabTaThl HAO0IeHui B Tabnuiry. Pe3ynpTaTsl HaOII0AeHIIA

Howmep npobupku O06BeMm raza Ha3zBanmue raza

1

2

Buvi6oowi: OTpa3I/ITL, YTO ONPOUCXOJAUT C MOJICKYJIaMH CJIOKHBIX BEHICCTB B XO/1€ XAMHYECKOH peaKkuuu.



Koumponvruvle éonpocwi: 1. MOXHO JTH 110 BHEIITHEMY BHUJY OTIIMYHTH T'a3 BOJOPO. OT rasa kucyiopona? 2 .Kakue 4acTHIIbI COXPAHSIOTCS B XOJI¢ IPOTCKAHUS PEAKIHH PA3II0KCHHS
BOJIBI, a Kakue paspymarotcs? 3 .Kak goka3aTth, YTO B COCTaBE caxapa COACPIKATCS aTOMBI yriiepoaa?

4 3amanwue ans noarotoBku k ['MA, BIIP. IIpu coOupaHuu ra30B UCIOIB3YIOT MPUOOPHI, MPEICTABICHHBIC HA pUCYHKE. C MOMOIIBI0, KAKUX U3 YKa3aHHBIX MPHUOOPOB MOKHO
cobupats Bogopoa? OOOCHYHTE CBOI OTBET, UCXOIS U3 CBOIMCTB JAHHOTO Ta3a.

Puc. 7. [IpuGops! amst coOnpaHus ra3os

JleMOHCTpalnoHHBIN KcIepUMEHT Ne 3. «3aK0H COXPaHEHHs] MacChl BEILIECTBY
Teoperndeckas gacTb. [1pn n3yueHnn JaHHON TEMBI LIEJIECOO0PA3HO CO3AaTh MPOOIEMHYIO CUTYaLUIO, ISl pa3peIIcHNs
KOTOpOH ydJaIuecs BBIABUTAIOT THIIOTE3BI, TPEOYIOIINE HKCIIEPUMEHTAIBHON PoBepKH. [Ipy 00CyKaeHIH TIPEUIOKEHHBIX BapUAaHTOB POBEPKH BBIJIBUHYTHIX THIIOTE3
BOCBMHKJIACCHUKH IPEUIaraloT pa3inyHble BApUAHTBI KOHCTPYKIMH IPHOOPOB, T.€. MPOSIBISIOT TBOPUECKYIO aKTUBHOCTD, B X0/1€ KOTOPOH MPOUCXOUT IIEPEOCMBICIICHHE
PUOOPETAEMbIX 3HAHHH.
Ha ypoke ydamuecs y3HatoT o pabotax M. B. JlomoHOocoBa n A. JlaByasbe, MOCBAIIEHHBIX OTKPHITHIO 3aKOHA COXPAaHEHHUS MAacChl BEIIECTB, (POPMYIHPYIOT 3aKOH, IPUXOISIT K
BBIBOJIY, YTO Macca BEIIECTB B XO/I€ PEaKIMHU JIOJDKHA OCTaBaThCsl IIOCTOSHHOM. J0OMBIIMCH TOHUMAHUS! TAHHOTO T€3UCa, YUUTEIb JEMOHCTPHPYET IKCIIEPUMEHT .
IIpaxTuyeckas gacTh. [{enb paboThl: IKCIIEPUMEHTAIBHO JJOKA3aTh 3aKOH COXPAaHEHUS MacChl BELIECTB .
Hononnumenvnoe obopyodosanue: Becbl TEXHOXUMUUECKUE I 3JIEKTPOHHBIE; CBeUa; K0I0a INIOCKOAOHHAS 250 MIT; JI0XKKA JUI CKUTaHUS BEIECTB.
Mamepuanei u peakmuébi: cBeva.
Texnuxa bezonacrhocmu: BEIIONHATH TpeOOBaHUS MPU PabOTe ¢ OTKPHITHIM IUIAMEHEM.
Hucmpyrkyus k ébinonnenuro: Ha pplaaKHBIX WM 3IEKTPOHHBIX BECAX YPaBHOBELIMBACTCS CBEYA, a 3aTEM YUUTENb 3a)KUraeT e€. Yyamyecs Ha0I0at0T, YTO B TeueHue ~1 MUH
PaBHOBECHE BECOB HAPYIIAETCsI, YAIIKa C TOPSIIEH CBEUOH IMOHIMAETCS BBEPX. YUaIUMCs 3a1at0Tcst BOpockl: «Kak MOXXKHO 00BsACHNTH HaOmogaeMbIid dakt? Kak 3T0T dakT
COTJIaCyETCsI C 3aKOHOM COXpaHEHHsI Macchl BeniecTB?» OOCyKAeHHE TaHHBIX BOIIPOCOB MPHUBOAUT yUaITUXCS K MBICIH O TOM, YTO SKCIIEPUMEHT IIPOBEAEH HEKOPPEKTHO, CIETyeT
N3MEHUTH KOHCTPYKIHIO ITpHoopa.
VYuurens 3apaHee TOJDKEH NOATOTOBUTH KOJIOY JOCTATOYHO OOJIBIIOr0 00BEMA C XOPOIIO OAOTHAHHOH NTPOOKOH, B KOTOPYIO BCTABJIEHA JIOXKEUKA.
B nosxeuke 3akpemnisiercst cBeya. Bech nmpubop B cOope 3apaHee ypaBHOBeIIMBaeTCs Ha Becax (puc. 8) . Korya yuamuecs IpuxoasT K BEIBO Y, YTO OIBIT CJITyET IPOBOJNTH B
3aKpBITOM MPUOOpPE, YIUTENh JOCTAET BECHI ¢ KOJIOOH, 3aKUTaeT CBEUy, 3aKPEIUIEHHYIO B JIOKEUKE, BHOCHT B KOJIOY U IUIOTHO 3aKpBIBAeT. YYalinuecs BUIAT, 4YTO PABHOBECHE BECOB
HE HapylIaeTcsl B XOJIe BCErO 3KCIEPUMEHTA .

Puc. 8. [Tpubop 111 JeMOHCTpAIIUY 3aKOHA COXPAaHEHHUSI MacChl BEUIECTB
BriBoabr:
B BhIBOZIaX HEOOXOAMMO OTPA3UTH TE3UC, YTO Macca BEIIECTB IIPHU MPOTEKAHUH XUMHUYECKON PeaKI[y COXpaHIeTcs .
Konmponvhuie sonpocwi.
3aganus 1u1s pa3BUTHS (QYHKIMOHAIBHOW TPaMOTHOCTH
1. Tlpu ropenun npoB ocraércs 305a. Macca 30516l MEHBIIE MACCHI B3ATHIX ISl COKUTaHUS ApOoB. Kak MOXXHO 0OBSCHHUTH 3TOT (hakT?
2. Jlnst npuroToBIIEHMS MCHOTO OYJIbOHA IOBAp B35 KycoK Msca Maccoii 1 xr . [Tocie Bapku kycok Msca ctain Becuts 800 r . [Touemy Macca n3amennnach?

JemoHcTpannonslii skciepuMenT Ne 4. «OnpeneneHne cocTaBa BO3LyXa»
Teopernueckas yacTb. [lepea mpoBeaeHNEM SKCIIEPUMEHTA YYAITUMCS HEOOX0AUMO OOBSICHUTH YCTPOUCTBO MPUOOPA, UTO 03HAYAIOT JesieHus. Takke He0OX0IMMO YOeTUThCS, YTO
poOKa mpubopa repMETHIHO 3aKphIBacT cocyl. [IpakTidyeckas yactb. Llens paboThI: IKCIIEPUMEHTATBHO ONPEACITUTE 00BEMHYIO TOTIO KHCIOPO/a B BO3AYXE .




Honoanumenvnoe obopydosanue: npudOp ISl ONPENENICHNs] COCTaBa BO3/1yXa, IITAaTUB, CIUPTOBKA, CTEKIISIHHAS aJI04YKa, JIyYnHa, CTAaKaH C BOJIOM.

Mamepuaner u peakmuebst: KpacHsiii hochop.

Texnuxa 6esonacnocmu: C 0CTOPOKHOCTBIO 00paIaThCs ¢ TOPSIIUM (HOCHOpoM.

Hrempykyus K 6bInOIHEHUIO !

1.Kpucranmn3aTop HalOJIOBHHY 3aNOJTHHUTE BOAOH. Ha moBepxHOCTH BobI moMecTTe hapdopoByro yamky ¢ 1—1,5 T cyxoro kpacHoro ¢ocdopa. 2.0 6paTiute BHUMAaHNE Ha
HEOO0XOIMMOE YCIIOBHE SKCIIEPUMEHTa — BIaXKHBIN Qocdop ucmonp3oBath Henb3s1! Pocdopa gomKHO OBITE B3ATO 00IBIIE, YeM TpeOyeTcs I CBA3BIBAHUS BCETO KHCIOPOAA,
HaxOoJAILIErocs B cocye.

1. Otkpoiite mpoOKy mpuOOpa 1 IOMECTUTE KOJIOKOJI B KPUCTAIIH3ATOP ¢ Boxou. [lorpy3nuTe KOJIOKOI B BOAY HACTOJIBKO, YTOOBI YPOBEHb BOJBI COBIIANAII C HHKHIM
JieIeHAEeM KoJtoKouta. [1py 9ToM HIKHUIA Kpaid KOJIOKoJIa He OJDKEH JOXOMUTH JI0 THA KpUcTaumu3aTopa . JJis 3TOro KoJIOKOJ 3aKpeluTe B INTATHBE WA IOMECTHTE Ha JTHO
KPHUCTAJUTU3aTOpa JIBe CTEKIISIHHBIE MAJIOYKH .

2. CuibHO pa3orpeB KOHEll CTEKJITHHOW MaJIOUKH, OIyCTUTE e€ B KOJIOKOJ U nojnoxrure Gocdop. Kak Tonsko docdop 3aropescs, ObICTPO U3BJIEKUTE MAJIOUKY U 3aKPOUTE
KOJIOKOJI PoOKoii. K0oJIOKOII 3aMmoTHIeTCs TYCTBIM OCITBIM JIBIMOM, COCTOSIIIIUM U3 YacTHUEK (OCHOPHOTO aHTHUAPHIA.

3. Tlpu ropenun ¢pochopa 06bEM Bo31yxa BHYTPHU KOJIOKOJIA BHAYAJIe OT HAarpeBaHUs HEMHOT'O YBEJIMYMBACTCSI, & YPOBEHb BOJBI B KOJIOKOJIE TIOHMXKaeTcs . [To Mepe
pacxo0BaHusI KUCIIOPOAA TIaMsl TIOCTENIeHHO racHeT. benbiii GpocdopHblii anruapua pacTBopsiercs B Boje . Cocy oxJiaxkaaeTcs, ra3 B KOJIOK0JIe OCTEIEHHO
yMeHbIIaeTcs B 00bEMe . YPOBEHb BOJIbI B KOJIOKOJIE TIOBBIIIAETCS . B KpucTamm3aTop gosieiite Boabl B TaKOM 00beMe, 4YTOObI BHYTPH M CHAPYKU KOJOKOJIa YPOBHH OBLIH
OJMHAKOBBI U COBIAJIAJN CO BTOPBIM ACICHUEM KOJIOKOJIA.

6 . OTKpoiiTe IPUOOP M MPU MOMOIIU TOPSIIEH JTYIUHBl YOSAUTECh B TOM, YTO OCTaBLIMICS B KOJOKOJIE ra3 He IOIACPKUBACT TopeHusl. Pe3yabTaTel HabmoneHui

Uwcno peneHuit B mpubope, 3aI0THECHABIX UYwcno neneHuit B mpubope, 3aroTHEHHBIX
BO3AYXOM (IO TIPOBEICHUS PEAKIINH) ra3zamu (TI0CIIe TIPOBEICHUS PEaKIIUH) Kaxoii raz npopearuposan?
BriBoibI:

B BBIBOAAaX yKa3aTh cojiepkaHue KUCIOpoaa B Boznyxe (B %).
Kontponsasie Bonpockr: 1.Kakoii ra3 pacxomyercs npu cxxuranuu pocdopa B Bo3ayxe? 2.Kakoif 006éM kuciopona B Bozayxe? CKOIBKO 3T0 cocTaBisieT B mporeHTax? 3.[louemy
IUTA TIPOBEICHUS SKCIIEpUMeHTa 6epyT H30BITOK ocdopa?
4.Kakot#i ra3 ocraicsi B KOJIOKoJIe rocie cropanus hocdopa? 5.3amanus ast noarotosku k [ A, BITP Vkaxute, B KaKyro IpyIITy BXOJAT BEIIECTBA, 3arPSI3HIIONINAE BO3IYX:
1. BopsgHO map, YIIEKUCIBIN Ta3; 2.CEPHUCTHIH ra3, OKCUIBI a30Ta; 3.KHCIOPO, a30T; 4.TeJIHii, KHCIOPOT



