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HOACHUTEJIBHASA 3AIIUCKA
PabGouast mporpamma TBOPYECKOTO OOBEIMHEHUS «XUMHUS BOKPYL Hac» IS
ydaiuxcs 7 kiacca pa3paboTaHa Ha OCHOBE CJIECIYIOIIMX HOPMATUBHBIX JOKYMEHTOB:
o denepanabHbI TOCYJapCTBEHHBIM 00pa30BaTEeNbHBIA CTAaHAAPT OCHOBHOIO
oO1ero o0pa3oBaHusi, yTBEPKICHHbBIN MTpUKa3oM MuHucTepcTBa 00pa3oBaHus U HAyKU
P® ot 6 okTsa6ps 2009 r. Ne 373.
o [Tporpammel kypca xumun ais 7 kiacca aBropoB O.C. I'abpuensna, I'.A.
[Mumapesa (Xumus. 7-9 xknaccel: Paboune nporpammet / coct. T.[]. 'amOyprieBa. — M.:
Hpoda, 2015 1.)
e mporpammbl:
dopMUpOBaHUE ECTECTBEHHO - HAYYHOT'O MHUPOBO33PEHHUSI IIKOJILHUKOB.
O3HakoMIIeHHE C 00bEKTaMU U SIBIICHUSMHU MAaTEpUATILHOTO MUPA.
Pacummpenne kpyrozopa, UCIOJIb30BaHUE PA3JIMYHBIX METOJIOB IMO3HAHUS PUPOBI.
®opMHUpOBaHUE MPOECKTHO — UCCIIEA0BATENBCKUX KOMIIETCHIINM 00y4aromuxcsl.
3amayamm nporpaMMbl SIBIISIFOTCS CJIEIYIOIINE:
1. ChopmupoBaTh yCTONYMBBIN MTO3HABATEIbHBIA HHTEPEC K MPEIMETY XUMUM:

o MOATOTOBHUTh YYAIIUXCA K H3YYEHUIO Y4eOHOro TpeaMeTra XuMus B 8
KJ1acce;

o Pa3BUThH MO3HABATEIHLHBIC HHTEPECH M MHTEIUIEKTYaIbHBIE CIIOCOOHOCTH B
mporiecce  MPOBEJASHUS ~ XUMHYECKOTO  JKCIIEPUMEHTa,  CaMOCTOSITEIBHOCTh
MPUOOpETeHUsT 3HAHUKW B COOTBETCTBMM C  BO3HUKAIOIIUMH  >KU3HCHHBIMHU
MOTPEOHOCTIIMU;

o dbopmMupoBaTh yMeHHUsI HAOIIOAATh M OOBSCHATH XUMHYCCKHE SIBICHUS,
MIPOUCXOJISIIIINAE B PUPOJIE, OBITY, IEMOHCTPUPYEMBIC YIUTEIICM;

o dbopMupoBaTh YMEHHE pabOTaTh C BEIICCTBAMH, BBITIOJHITH HECIOKHBIC

XUMHWYCCKHUC OIIBITHI, CO6J'HOI[aTI) I[MpaBuJia TCXHUKHU 6G3OHaCHOCTI/I;
2. Pa3BuBath HCCICOA0OBATCIBCKHUC U TBOPYCCKHUC CIIOCOOHOCTH ydyalquxcs:

o dbopMupoBaTH  yMEHHE BBIMOJHATH W TPaMOTHO  OQOPMIIATH
HCCIIEIOBATENbCKYIO paboTy;
o bopMyaMpoBaTh UEAb W 3aJa4d HCCIEAOBAHUS, BBIJBUraTh THUIIOTE3Y,

BBIJICIISITH MPOOJIEMY, OOBEKT U MPEIMET UCCIENOBAHUS, COCTABIATh ITUIAH JEUCTBUNA U
KOPPEKTUPOBATH €TO;

o JieaTh BBIBOJIbI M 3aKJIIOUEHUS, aHATU3UPYsI POIeNIaHHYI0 padoTy.
3. ®opmupoBaTh HHPOPMAITTOHHO-KOMMYHUKAIIMOHHYIO IPaMOTHOCTb!

o pa3BHUBAaTh YMEHHUS CaMOCTOATEIBHO HMCKaTh, OTOMpATh, aHAIU3UPOBATH,
MPEACTABIISATH, IEpPEIaBaTh UH(OPMAIUIO, UCTIOIB3YSl COBPEMEHHbIE NH(POPMAIIMOHHbIE
TEXHOJIOTHH;

o COBEpILIECHCTBOBATh TEXHUYECKHE YMEHHMS W HaBBIKM pPabOThl C

mporpaMMaMy 1O CO3/JaHUIO0 TECTOBBIX M TpapUUYECKUX OOBEKTOB, JOKYMEHTOB,
Mpe3eHTalui, (GUIHLMOB.
4. BociuThIBaTh 3KOJOTUYECKYIO TPAMOTHOCTb:

o dbopMupoBaTH yMEHHS TMPOTHO3MPOBATH BO3MOXHBIC  TOCIEICTBUS
ACSATEIPHOCTH YEeNOBeKa Il JOCTHKEHHS OE€30MacHOCTH, KaK COOCTBEHHOM
KHU3HEACSITEILHOCTH, TaK U 0€30MTaCHOCTH OKPYKAIOIIEH CPEIbI,



o dbopMmupoBaTh  yMEHUS ~ O0ECHEeUUTh  JMYHYH  OKOJOTHUYECKYIO
0e30macHOCTb, Jefiasi MPaBWIBHBIA BHIOOP CpeAM OTPOMHOTO  KOJHYECTBA HOBBIX
XMMUYECKH CHHTE3MPOBAHHBIX BEIECTB, a TaK K€ OLEHUBATH PEKJIaMy, COAEPKaIIyIo
HOJ4ac JIOXKHBIE CBENEHUS I MOTPeOMTeNs WIM  MPOTUBOPEYAIYI0O OCHOBHBIM
3aKOHaM €CTECTBEHHO - HAYYHBIX JUCIUILTIH.

Pabouas mporpamma peanusyercs Ha ocHOBe YMK, CO3MaHHOTO TOA PYKOBOICTBOM
O.C. I'abpuensna u yueOnuka «Xumusa. Boansiit kype. 7 knaccey // Xumus. BBognslit kypc.
7 KJIacc
["a6puensn O.C., Octpoymos U.I'., Axnebunun A.K. 7-e uzg., ctep. - M.: 2013. - 160 c. //

PaGouass mporpamma BHEYpOYHOH HEATENBHOCTH JJs 7 Kiacca NpeaycMaTpUBaeT
u3ydeHue Xxumuu B 00béme 34 uyacoB B roj, 1 yac B Hedemto. KanenmapHo-TemaTHueckoe
TUIAHUPOBAHME COCTaBIIeHO Ha 34 yaca.

JIMYHOCTHBIE N METAIIPEIMETHBIE PE3YJIBTATBI OCBOEHUA
KYPCA BHEYPOUHOM JEATEJbHOCTH

CHCTEMHO — IeATEIbHOCTHBIN MTOAXO0/, JIEXKAIIUA B OCHOBE CTaHAApTa, IPEAIIOIaraer:

- OIpelesieHHE ILEeM W OCHOBHOIO pe3ylibTaTa 00pa30oBaHUS KAaK BOCHHUTAHHUE U
pa3BUTHE JMYHOCTH OOyYarOUIMXCsl, MO3TOMY CTAHAAPT YCTaHABIMBAEeT TPeOOBaHMS K
pe3ynbTaTamM O0y4arolUXCs HE TOJIbKO MPEIMETHBIM, a B NEPBYIO OYEPENb JUYHOCTHBIM H
MeTaIrpeAMETHBIM.

MeranpeaMeTHble  PE3yJIbTATHI MPEACTABISIOT  COOOM OCBOCHHBIE
OoOy4aroNIMMUCsl yHHUBEPCAJIbHbIE y4eOHbIE NEWCTBHS (IIO3HABATENIbHBIC, PETYJIATUBHBIE U
KOMMYHUKATUBHbIE),  OOECIEUMBAIOIIME  OBJAJCHHE  KIIOUYEBHIMH  KOMIIETCHLIUSIMH.
JIngHOCTHBIEC pe3yJIbTaThl MPEJCTABIISIIOT COOOM OCBOCHHBIE JMYHOCTHBIE Y'Y ]I.

OcBoeHue MporpaMMbl 00YHarOIIMMHKCS TO3BOJIUT MOJTYUUTh CIEAYIOIINUE PE3YIbTaThI:

- B cdepe pa3BuTHs JMYHOCTHBIX YHHMBEPCAJBHBIX Y4eOHBIX [JeHCTBMIl CO31aTh
ycioBus A1 GOPMUPOBAHMUSL:

* OCHOB COLMAJIbHBIX KOMIIETEHUHNH (BKJIOYas LIEHHOCTHO-CMBICIOBBIE YCTAHOBKU U
MOpajbHbIE HOPMBI, ONBIT COUUANBHBIX U MEXJINYHOCTHBIX OTHOLLIEHUH);

* TOTOBHOCTHU U CIIOCOOHOCTH K MEPEX0oAy K CaMOOOpa30BaHUIO Ha OCHOBE yUeOHO-

M03HABATEJIbHOM MOTHBAIMH, B TOM YUCJIE TOTOBHOCTH K BBIOOPY HaIlpaBiIeHUS

npoUILHOIO 00pa30BaHMUS.

- B cdepe pa3BuTuS KOMMYHMKATHMBHBIX YHHMBEPCAJIbHBLIX Y4YeOHBIX eilicTBUH
porpaMma CrocoOCTBYET:

* (OpMHUpPOBAaHWIO JEUCTBUII 1O OpraHu3alMd W IUJIAHUPOBAHUIO  Y4EOHOTO
COTPYIHHMYECTBA C YUUTEJIEM M CBEPCTHUKAMU, YMEHHI paboTaTh B rpymie MNpuoOpeTEeHUIo
OMbITa TaKOM pabOThI, MPAKTUYECKOMY OCBOCHHMIO MOPATBbHO-3THUECKUX U MCUXOJIOTMUYECKUX
MPUHIIUIIOB OOIICHUS U COTPYIHUYECTBA;

* MPAKTUYECKOMY OCBOCHHIO YMEHHUMH, COCTaBIIIOIIMX OCHOBY KOMMYHHKATHBHOMN
KOMIIETEHTHOCTH: CTaBUTh M pellaTb MHOT0OOpa3Hble KOMMYHHKAaTHUBHBIE —3aJ]lauH;
NEUCTBOBAaTh € YYETOM IMIO3MLIMHM JPYroro M YyMETh COTJIAaCOBBIBATH CBOU JICHMCTBUS,
yCTaHaBIMBaTh M TOJACPKHUBaTH HEOOXOJUMbIE KOHTAaKThl C JIPYTUMH JIIOAbMH;
YIOBJIETBOPUTENILHO BJIAJIETh HOPMAMH U TEXHUKON OOIICHHUS.



- [IpuopuTeTHOE BHUMAHUE YJIENSAETCS MO3HABATEIbHBIM YHUBEPCAJIBHBIM YUeOHbIM
JNEeUCTBUSAM .

* MPAKTUUYECKOMY OCBOCHHUIO OOYYaIOIIUMUCS OCHOB IMPOEKTHO - MCCIIEN0BATEIBCKON
NEATEIbHOCTH;

* NPaKTUYECKOMY OCBOEHHUIO METOJIOB TIIO3HAHHUS, HCIIOIb3YEMBIX B Pa3JIUYHBIX
oOnacTsix 3HaHUS M cdepax KyJIbTypbl, COOTBETCTBYIOIIETO KM MHCTPYMEHTapus u
MOHATUIHOTO amnmnapara, peryjisipHOMYy OOpallleHuI0 B Y4eOHOM MpOIEcce K UCIOJIb30BaHUIO
00meydeOHbIX YMEHUH, 3HAKOBO-CHMBOJIMYECKUX CPEICTB, IMMPOKOTO CIEKTPA JOTHYCCKUX
NEUCTBUM U ONEPALUH.

- B cdepe pasButus peryJsiTUBHBIX YHHMBEPCAJbHBIX Y4YeOHBIX JIeiicTBUIA
MIPUOPUTETHOE BHUMAHUE yaeNseTcs (OpMUPOBAHUIO IEHCTBUN IeJeNoJiaraHus, BKIIOYAs
CIIOCOOHOCTH CTaBUThH HOBBIC YUECOHBIC TSN U 33a/1a4H, TUIAHUPOBATh UX PEaATTU3AIIHIO.

- B cepe pazButus niiaHUPyeMbIX BOCIIUTATEIbHBIX Pe3yJbTATOB Kypca:

Ilepeuviii yposensv pe3yrbmamog - MIPUOOPETEHNE MIKOJIbHUKAMU COIIMAJIbHBIX 3HAHUHN U
MPEACTABICHU O XUMHUYECKUX TEXHOJIOTHSX, O 3HAYEHHE XUMHUHU B COBPEMEHHOM MHpE,
Pa3JIMYHBIX TEXHUKAX M BUJAX MCKYCCTBA, UCIOJb3YIOIIUX JOCTHKEHUS XUMHH, TOHUMAHUS
UX COLMAJIbHON 3HAYMMOCTH B MOBCEAHEBHOW XW3HU. J[JI1 NOCTWIKEHHS] NTAHHOTO YPOBHS
pE3yNbTaTOB 0C000E 3HAUCHHE UMEET B3aMMOJICUCTBUE YUYCHUKA CO CBOMMH YUUTEISIMU Kak
3HAYUMBIMU JJIsI HETO HOCUTEIISIMU COLIMATIbHOTO 3HAHUS U ITOBCETHEBHOTO OIBITA.

Bmopoii  yposenv  pezyremamos - (HOpMUPOBAHUE TO3UTHUBHOTO  OTHOIICHUS
IIKOJILHUKOB K 0a30BBIM LIEHHOCTSIM 0011ecTBa (4esoBeK, ceMbsi, OTeuecTBo, Mpupoaa, Mup,
3HaHUA, TPYHd, KYyJbTypa), YBaXEHUS K JYXOBHO-HPABCTBEHHBIM IICHHOCTSIM B MpOILIECCEe
KOMIUIEKCHOTO OCBOEHHUSI TPOTrpaMMbl,  OCMBICIICHHOTO TIOHMMAaHHUS POJM W 3HAYCHUS
KYJbTYPhl B )KM3HHM Hapoja, IEHHOCTHOTO OTHOIICHUS K COIMAJIbHON pPEabHOCTU B IIEJIOM.
JIns MOCTUXKEHMSI TaHHOTO YPOBHSI PE3yJbTaTOB 0CO00€ 3HAYEHHWE HMEET PaBHOIPABHOE
B3aMMO/ICHCTBUE IIKOJIbHUKA C JPYTUMH IIKOJbHUKAMU Ha YPOBHE KJIacca, IIKOJIbI, TO €CTh B
3alUIIECHHON, IPYKECTBEHHON €EMY COLHUAIBHOM Cpele.

Tpemuii yposens pe3yrbmamog - NOMy4eHUE IKOJbHUKAMHU OIBITA CAMOCTOATEIBHOTO
COIIMAJILHOTO JICMCTBHUS, Pa3BUTHUE TBOPYECKOrO TMOTEHIHANIA JUYHOCTH B IPOIECCE
MCCJIC/IOBAHMSI W peajn3allid TBOPYECKUX IMPOEKTOB — HCCIENOBATEIbCKONW paboThl. [l
JOCTIKEHUSI JAHHOTO YPOBHS Pe3yJbTaTOB 0CO0O€ 3HAYEHHE HMEET B3aMMOJICHCTBHE
IIKOJIbHUKA C COIMATIbHBIMHU CYObEKTaMU 3a MpeJiejaMu IIKOJbI, B OTKPBITON 00IIeCTBEHHON
cpene.

CuctemMa OTCIEKUBAaHUS U OLICHMBAHUS PE3YyJIbTaTOB OOYYEHUS] IIKOJbHUKOB
MPOXOJUT dYepe3 ydacThe HuX B Oecegax IO pa3HBIM TeMaMm, Y4YacTHE B Hay4YHO —
HCCIICIOBATENIbCKUX KOH(EPEHIUAX M KOHKYpCax HCCIIEAOBATEILCKUX palOoT, peann3aluio
HCCIIEIOBATENIbCKUX ITPOCKTOB.

Bce oOyuaronuecst B TeUeHUE MOCCIICHUS 3aHATHIN BHIOUPAIOT TEMY HUCCIEIOBaHUS U
BBITIOJTHSIOT ~ MCCIIEIOBATENIbCKYI0  pabOTy, KOTOpasi TMPEJICTABISETCS Ha HWTOTOBOM
koH(pepennuu. IIpu 7TOM BO3MOXKHO BBHITIOJIHEHUE TBOPUYECKOTO OTUYETA KAaK WHIUBUIYATHHO,
TaK | B rpymne u3 3-4 4yenoBex.

®opmupoBanue YVY]/[ BeICTymaer Kak I1eJb 0Opa30BaTEIBLHOTO MpOIEcca, a UuX
c(hOpPMHUPOBAHHOCTH OMPEEsIeT ero d3PHEKTUBHOCTD.



COJIEP’KAHUE TEM KYPCA BHEYPOUHOM JEATEJBHOCTH
I'naBa 1. Xumus B uenrpe ecrecrsodHanus (11 yacon)

Xumus KaK 4acTh ecrecTBo3Hanus. [Ipeaqmer xumMun. XvMHsl — 4acTh €CTECTBO3HAHMS.
B3anmooTHOLIEHUS YelloBeKa U OKpyskaromero mupa. [IpeaMer xumun. @u3nuecKkue Tena u
BemlecTBa. CBoiicTBa BellecTB. [[puMeHeHnE BElIeCTB HA OCHOBE UX CBOMCTB.

HaGniogenne u SKCHEPUMEHT Kak METOAbl M3YYEHHUS E€CTECTBO3HAHMS M XUMHHU.
HaGnronenue kak OCHOBHOM METOJ MO3HAHUSI OKPY’KAIOIIETO MUpa. YCJIOBHS MPOBEACHUS
HaOmoaeHus. l'mmore3a. OkcnepumeHT. BoiBog. Crpoenune mamenu. JlaGoparopus u
000opynoBaHueE.

MopenmupoBanue. Mogenb, MoaenmupoBanue. (OCOOCHHOCTH MOJETUPOBAHUS B
reorpaduu, ¢usuke, Ouonormu. Mogemu B Ouonormu. Mymsoku. Mogemun B (usuke.
OnexktpodopHas mamuHa. ['eorpaduueckue momenu. XUMHUYECKHE MOMACIU: IMPEAMETHBIC
(Mozmenu atoMa, MOJIEKYJ, XMMHUUYECKUX U IMPOMBIIUICHHBIX MPOU3BOJACTB), 3HAKOBBIC, WIIU
CUMBOJIbHBIE (CUMBOJIBI 3JIEMEHTOB, (POPMYJIbI BELIECTB, YPABHEHUS PEAKIUN).

Xumuueckue 3Haku U (popmynbl. XUMHUYECKUN 3JIEMEHT. XUMHUYecKue 3Haku. Mx
o003HaueHue, NpoU3HOIIeHne. XuMuyeckue Qopmynbl BemiecTB. IIpocTbie W CllOXKHBIE
BemecTBa. MHaekcol n koadduienTsl. KauecTBeHHBIN U KOJIMYECTBEHHBIN COCTAB BEIIECTBA.

Xumus U pU3MKa. YHUBEPCATBHBIN XapaKTep MOJI0KEHUN MOJIEKYJISIPHO-KUHETUYECKON
teopuu. lloHsATHS «arom», «MoJieKyla», «uoH». CtpoeHue BemiecTBa. Kpucrammnueckoe
cocTosiHME BelecTBa. Kpucraminueckue pemerkud TBepabix BemiectB. Huddysus. bpoy-
HOBCKO€ JIBUKE€HME. BeniecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHMUSL.

ArperaTHble COCTOSIHUSA BemlecTB. [loHsiTHe 00 arperaTHOM COCTOSIHMM BEILIECTBA.
dusznyeckue MU XuUMUuYeckue sBieHus. ['a3000pasHble, KUIAKUE W TBEPJbIE BEIIECTBA.
AMop(QHBIE BelllecTBa.

Xumus u reorpadus. Ctpoenue 3eMiu: 1apo, MaHTusl, Kopa. Jlutochepa. Munepansl u
TOpHBIE TOPOJIbl. MarMaTu4eckue U oca-fAouYHble (HEOpPTraHUYEeCKHUe U OpraHuYeCKUe, B TOM
YHUCJIE U TOPIOYME) TTOPOIBI.

Xumust U Ouosiorusi. XMMHUUYECKHM COCTaB KMBOW KJIETKU: HEOpraHudeckue (Boja u
MUHEpaJIbHBIE COJIM) U OpraHuyeckue (OENKH, >KUPBI, YTJIEBOJbI, BUTAMUHBI) BEIIECTBA.
buonorudeckass posb BOabl B KUBOW KieTke. DoTocmHTe3. Xiopodwmmul. buonornueckoe
3HAYCHUE KUPOB, OETIKOB, APUPHBIX MaCeJ, YIIIEBOJOB U BUTAMUHOB JJIS )KU3HECATEIHHOCTH
OpraHHU3MOB.

KauecTtBeHHbIe peakunn B XxuMuu. KauecTBeHHbIE peakiuu. PacniozHaBaHue BEUIECTB C
MMOMOIIBI0 KaueCTBEHHBIX peakiuil. AHamuThueckui curHaj. OmnpenensieMoe BEIIECTBO U
PEaKTUB Ha HETO.

Hemoncmpanuu

o KoJuieknus pa3IMyHbIX MPEeIMETOB Wiau GoTorpaduil MpeaMeTOB U3 aTIOMUHUS
JUTS1 WIUTEOCTPAIMU UJIEU «CBOMCTBA — MPUMEHEHUEY.

e VYyebHOe 000pyIdOBaHME, WHCIIOIb3yEeMOE Ha YpoKax (U3UKHU, OHOJIOTHUH,
reorpaduu U XUMHH.

e DnekTpodopHas MamMHa B AecTBuM. ['eorpaduueckue moaenu (rinodyc, kapTta).
buonorudeckue Momenu (MyJsiKH OPraHOB M CHCTEM OPraHOB PACTCHHUH, KUBOTHBIX U
yenoBeka). Dusznueckue W XUMHYECKHE MOJEIM AaTOMOB, MOJIEKYJl BEIIECTB U
KPUCTAINIMYECKUX PELIETOK.



e OOBEeMHBIE U MIAPOCTEP>KHEBBIE MOJIEIH BOJIbI, YTIEKUCIOTO U CEPHUCTOTO Ta3o0B,
METaHa.
e (OOpa3lbl  TBEpPABIX  BEHIECTB  KPUCTALUIMYECKOTO  CTpoeHusd. Mojaenu
KPUCTaJUIMYECKUX PEIIETOK.
e Boxma B Tpex arperatHblXx COCTOSHUAX. KOJUIEKIMS KPUCTAUIMYECKUX U
aMOp(HBIX BEIIECTB U U3ICIUNA U3 HUX.
o Kotekius MUHEpaoB (JIa3ypuT, KOPYH/, XaJIbKOIUPUT, PIIIOOPUT, TAIIUT).
e Komekiuss TOpHBIX MOPoJ (TPaHUT, pa3iavuHble (OPMBI KalbIUTa — MeEJl,
MpaMop, U3BECTHSIK).
o Komekius roprounx UCKomaeMbIX (HeQTh, KAMEHHBIN YTOJb, CIAHIIBL, TOPD).
JlemoncmpayuonHtwle IKCnepumeHmol
e HayuHoe HaOmoieHHe U ero onucanue. M3zydenne cTpoeHus iaMeHH.
e CnuproBas SKCTPaKLUs XJI0pOo(pUlIa U3 3€JIEHBIX JIMCTHEB PACTEHUN.
e «llepenuBaHue» yrieKUcaoOro ra3a B CTaKaH Ha YPaBHOBEIICHHBIX BECaX.
e KauectBeHHass peakuusi Ha kuciopod. KauecTBeHHast peakius Ha YTJIEKUCIIBINA
ras.
Jlabopamopnvie onvimaol
e PacnpocTpaHeHue 3amaxa OJEKOJIOHA, JYXOB HIIM JI€30JI0pPAHTa KaK MPOLECC
mubdy3uu.
e HaOmioneHre OpOYHOBCKOTO JBIDKCHHMSI YacTUUEK YEPHOM TYIIM TOA
MUKPOCKOIIOM.
e Jluddys3us nepmaHraHata Kaiaus B )KeJIaTUHE.
OO6nHapyxeHue d3pUpHBIX Macel B alneIbCHHOBON KOPOYKE.
N3yuyenue rpaHnTa ¢ IOMOIIBIO YBETUYUTEIBHOIO CTEKIIA.
Onpenenenue copepxkaHusi BOAbI B PACTEHUU.
OO6HapyxeHue Macia B ceMeHax MOACOJHEYHUKA U TPELKOro opexa.
OObHapy>keHue Kpaxmaia B MIIEHUYHON MYyKe.
e BzaumojelicTBre acCKOpOMHOBOW KUCIIOTHI ¢ oaoM (onpeaenenue Buramuaa C B
Pa3IMYHBIX COKaX).
e [IpongyBaHue BbIIBIXa€MOTO BO3/AyXa Y€pPE3 U3BECTKOBYIO BOJY.
e OOHapyXeHHE N3BECTKOBOW BOJBI CPEIH Pa3IUYHbBIX BEIIECTB.
Jlomawinue onvimul
e 3roroBieHne Mozaeel MOJIEKYJT XMMUYECKUX BEIIECTB U3 IJIACTUIIMHA.
e Jluddysusa caxapa B BoJe.
e OMNBITHI C MYCTOMN 3aKPHITOM IJIACTUKOBON OYTHUIKOM.
o (OOHapyXeHHE Kpaxmalia B MTPOIyKTax MUTaHUS; S0I0KaX.
Ilpakmuueckan paboma Ne 1. 3HaKOMCTBO C JaOOPaTOPHBIM OOOPYJOBaHUEM.
[IpaBuna TeXHUKU O€30MACHOCTH.
Ilpakmuueckasn paboma Ne 2. Habmronenue 3a ropsiieid cBe4oil. Y CTpoicTBO U paboTa
CIIUPTOBKH.

I'naBa 2. MaremaTtuka B xumuu (9 4acon)
OTHOCUTENBbHBIE aTOMHAsI W MOJIEKyJsipHas macchl. OTHOCHUTENIbHAs aTOMHAas Macca
aneMeHTa. MoekynsipHas Macca. OmpeneneHue OTHOCUTEIbHOM aTOMHOM — MacChl
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XUMHAYeCKuX sieMeHToB mo tabmmme JI. M. MenaeneeBa. HaxokaeHne OTHOCHTEIBHOM
MOJICKYJISIPHOM Macchl o ¢GopMmyJsie BEIIeCTBA KaK CyMMbl OTHOCHUTEIBHBIX aTOMHBIX Macc,
COCTAaBJISIIOIIUX BEIIECTBO XUMHUYECKUX DJIECMEHTOB.

MaccoBass 70Jisi 3J€MEHTa B CJOXHOM BemiecTBe. I[loHATME O MaccoBOM [10J1€
XUMHUYECKOTO JJIEMEHTa B CJIO)KHOM BEIIECTBE M €€ pacyeT 1o ¢opmysie BellecTBa.
Haxoxnenue ¢dopmybl BelecTBa IO 3HAYEHUSIM MACCOBBIX JOJIeH 0O0pa3yroIux ero
AJIEMEHTOB (/11 ABYX4YaCOBOT'O U3YUEHUS Kypca).

Yucteie BemectBa U cMecu. Yucteie BemectBa. Cmecu. ['eTeporeHHble U TOMOT€HHBIE
cmecu. ['azo00pa3ubie (BO3AyX, MPUPOMHBIN Ta3), )KuaAKkue (HedTh), TBEPAbIE CMecH (TOPHBIC
MOPO/Ibl, KyJTMHAPHBIE CMECH U CHHTETUYECKHUE MOIOIIUE CPEICTBA).

O0beMHas 1075 raza B cMecu. Onpeaenenue oObeMHOM oM rasa B cMmecu. CocTtaB
aTMOC(EpHOTO BO3AyXa M TMPUPOTHOTO Ta3a. PacdeT oObema MO rasa B CMECH IO €ro
00beMy ¥ HA00OPOT.

MaccoBasi nonsi BemiecTBa B pacTBope. MaccoBas 40Ji1 BELIECTBA B PacTBOPE.
Konnentpanus. PacTBopuTenb M pacTBOPEHHOE BelIECTBO. PacyeT Macchl pacTBOPEHHOIO
BEILIECTBA 10 MACCE PACTBOPA U MACCOBOM J10JI€ pACTBOPEHHOT'O BEILIECTBA.

MaccoBas gonst npumeceid. [IoHsITHE 0 YMCTOM BEUIECTBE M MpUMecH. MaccoBas 1011
npuMecu B oOpaslie UCXOAHOro BemiecTBa. OCHOBHOE BelecTBO. PacueT Macchl OCHOBHOIO
BEILIECTBA 10 MACCE BEIIECTBA, COAEPKAILETO ONPEAEICHHYIO MACCOBYIO JIOJO MPUMECEH.

Jemoncmpayuu

e KoJuiekuus pa3auyHbIX BUAOB MpaMopa 1 U3JIeIui U3 HETO.
Cmech peyHOro u caxapHoro necka v ux pasjelicHueE.
Konnekuusa nedptu u HeTenpoaykToB.
Komnnexkius ObITOBBIX CMECE.
Jluarpamma coctaBa arMoc(epHOro Bo3ayxa. J(marpamMmma cocrtaBa MPUPOJAHOTO

rasa.
o Komnekuus «MuHepaibl U TOPHBIE TTOPOABDY.
Jomawinue onvimul
e ll3ydeHne cocraBa HEKOTOPHIX OBITOBBIX M (hapMalleBTUYECKHUX IMPEnaparos,
COJZIEpIKAILINX ONPENEIICHHYIO JOJI0 MPUMECEN.
Ilpakmuueckaa paboma Ne 3. 1IpurotToBieHUe pacTBOpa C 3aJaHHOM MACCOBOMW J0JIEHN
PacTBOPEHHOI'O BEILIECTBA.

I'naBa 3. SIByieHus, npoucxoasimme ¢ Bemecrsamu (10 yacos)

Paznenenue cmeceit. CriocoObl pa3neneHuss cMecel M OuucTKa BerecTB. Hekoropbie
MPOCTEUIIINE CIMOCOOBI pa3/eNieHus] CMECeil: MPOCEHBaHWE, PA3CICHUE CMECEH IMOPOIIKOB
Keye3a U Cephl, OTCTauBaHWe, JAEKaHTalUs, MEHTPpU(yrupoBanue, paseiaecHue C MOMOIIbIO
JENMUTENIbHON BOPOHKHM, (uibTpoBanue. DunbTpoBaHwe B Jiaboparopuu, OBITY U Ha
npousBojicTBe. [lonste o dunbrpare. Ancopomus. [lonsarue 06 aacopOiuu U agcopOeHTaX.
AKTUBUPOBAHHBIN YTOJIb KaK BXXHEHTITNI aIcOPOCHT. Y CTPOMCTBO MPOTUBOTA3a.

Juctwnnanusi, win neperonka. Jluctumianus (meperoHka) Kak MPOIECC BBIICICHUS
BEIIECTBA M3  JKUAKOM  cmecu.  JlucTwinupoBaHHass  Boja M oOjacTu e
npuMmeHeHus. Kpucramnusanuss win BbinapuBanue. Kpucrammzanus W BbIIapUBaHUE B
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naboparopun  (Kpuctaymuszatopel U (aphopoBble  UAIIKKM Uil BBIMIAPUBAHUS) U
npupoae.lleperonka nHedtu. Hedrenponykrsl. dpakiioHHast meperoHKa KUAKoro Bo3ayxa.

XUMUYECKHE PEAKUUU. Y CIOBUA MPOTEKAHUS U NPEKPALICHHUS XUMHUYECKUX PEAKIIMil.
XHWMHUYECKHE PEAKIUHM KaK MPOLECC MNPEBpAIIEHUs OJHUX BELIECTB B JIpyrue. Y CIOBHS
NPOTEKaHUsl XUMHUYECKUX peakuuil. ConpuKOCHOBEHHE (KOHTAKT) BEIEeCTB, HarpeBaHMUE.
Karanuzatop. Maruburop. YopasieHue peakiusiMu ropeHusl.

[Ipu3Haku XuMHYeCKUX peakuuil. [[pru3Haku XUMUYECKUX peaKlHii: ”3MEHEHUE 1IBETA,
o0pa3oBaHHE OCaJKa, PACTBOPEHUE IMIOJYYEHHOIO OCaJKa, BBIJCICHHE Tra3a, IOsBICHUE
3amnaxa, BbIICJICHUE U HU TOTJIOIEHUE TEIUIOTHI.

Hemoncmpayuu

o Ounptp Hlorra. Boponka broxuepa. YcranoBka st (UIBTpOBaHUS MO
BAKYYMOM.
e PecniupaTopHble MACKU U MapJIEBbIE TOBSI3KU.
e [IpoTuBoras u ero ycTpoicTBo.
e Komnekuus «HedpTs 1 HEPTENPOTYKTHI».
Jemoncmpayuonnuie IKcnepumenmol
e PasgeneHue cMecH MOPOIIKA CEPBI U KEJIE3HBIX ONMMIIOK.
e PazneneHue cMecu NOpOIIKa CEPHI U IECKA.
e PaszneneHue cMecu BOJBI M PACTUTEIBHOIO Macja € MOMOIIBIO LEIUTEIBHOU
BOPOHKH.
e JlomyyeHue NUCTUIUIMPOBAHHON BOABI C MOMONIBIO JTAOOPATOPHON YCTAaHOBKHU
JUJTS IEPETOHKHU JKUIKOCTEH.
e Pazgenenme cMecu TepMaHraHata W JUXpomara  Kalus ~— CHOCOOOM
KPHUCTAJUIU3ALIAH.
e BizaumojelicTBHE KEIE3HbIX OMUIIOK U MOPOILKA CEPhbl IPU HarpeBaHUU.
e [lomyuyeHne yrIJIEKMCIOTO Ta3a B3aWMOJCHCTBMEM MpaMopa C KHUCIOTOW U
oOHapyKEHHE €ro ¢ MOMOIIbIO U3BECTKOBOM BOJIBI.
e KaraauTuueckoe pas3oXKeHue IMEepOKCHIa BOAOpoAa (KaTaau3arop — JIHOKCH]
Mmaprasia (IV)).
e (OOHapyXeHHEe pacTBOpa IIEJI0UYH C MOMOUIbIO HHAUKATOPA.
e BizaumojelicTBre pacTBopa MepMaHraHaTa Kajus U pacTBOpa IUXpoMara Kajus ¢
PacTBOPOM CyJIb(pUTA HATPHUSI.
e BzaumojelicTBre pacTBOpa MepMaHraHaTa Kajusi ¢ aCKOPOMHOBOM KHCIOTOM.
e BisaumogeilicTBre XJIOpUAA Kele3a C KEITOW KPOBSHOW COJIBI0 U TUAPOKCHIIOM
HaTpHS.
e B3saumogeiictBue ruapokcuaa xenesa (I11) ¢ pacTBopom CoJISTHON KUCIIOTHI.
Jlabopamopnvie onvimoi
e AncopOuus KyKypy3HbIMU NAJIOYKaMH MapOB MaXy4yuX BEIIECTB.
e l3yueHue ycTpoONCTBA 32)KUTAIIKU U TUIAMEHH.
Hdomawinue onvimuol
e PasgeneHue cMecHu CyxXoro MOJIOKa U PEYHOTr0 IecKa.
e (OrcranBaHKE B3BECU NOPOLIKA JIJI1 YACTKU NIOCY/IbI B BOJIE U €€ JIEKaHTallUs.
e AncopOIus aKTUBUPOBAHHBIM YTJIEM KPACSIIKX BEIIECTB MENCU-KOJIBL.



e PactBopenue B Boe Tabnetku acnupuna YIICA.
e [IpuroroBieHne N3BECTKOBOM BOJIbI U OTBITHI C HEM.

e H3yuenne cocraBa CMC.

Ilpakmuueckaa padboma Ne 4. BrpipamuyBaHue KpUCTAUIOB COJM  (JOMaNTHUN

AKCIIEPUMEHT).

Ilpakmuueckana paboma Ne 5. OurcTKa NOBapEHHOMU COJIU.
Ilpakmuueckaa padoma Ne 6. 13ydeHue npouecca KOPpO3HH Kejes3a.
I'naBa 4. Paccka3bl no xummnu (4 yaca)

Yuenuueckan KOH¢epenuuﬂ. «BBII[&I-OHII/K?C}I PYCCKHUC YUCHBIC-XUMUKUN)).

Konkypc cooowenuii yuawuxca. «Moe 1100MM0Oe XUMHUECKOE BEIIECTBO» (OTKPBITHE,

MOJIyYCHHE U 3HAUCHHE).

Koukypc yuenuueckux npoexkmos. KOHKypC TOCBSIIEH H3YYCHHIO

pEaKInu.

YYEBHO - TEMATHYECKOE IINTAHUPOBAHHUE

No | Conepxxanue

Koi-Bo yacos

TEOpHs | IpaKTHKa | BCETrO

1 | Xumus B IEHTpE 9 2 11
€CTECTBO3HAHUSA

2 | MaremaTrnka B XUMHU 1 9
SIBNeHUs, TPOUCXOISIINE C 7 10
BEIECTBAMHU

4 | Paccka3sbl 110 XUMUH - 4 4
HUTOI'O 24 10 34

XUMHNYCCKHUX



KAJIEHAJAPHO-TEMATHYECKOE IIVTAHUPOBAHUE

Tema

KoJu-Bo
4acoB

Buabl nesiTeIbHOCTH

PesyabTarsl

Jara

MeTtanpeamertnbie (I1-
NMo3HaBaTeJibHbIe, P-
peryasTuBHbie, K-
KOMMYHHKATHBHbBIE)

JInuHocTHBIE

Il1an.

daxr.

I'JIABA 1. XMW B HEHTPE ECTECTBO3HAHMSA (11 yacos)

XUMHI KakK 4acThb
€CTSCTBO3HAHHUS.
[IpeameT xumuu

1

becena o ecrecTBO3HAaHNU
KaK KOMIUJIEKCE HayK O
npupoe: GU3UKU, XUMHUU,
ouonoruu u reorpaduu; o
MOJIOKUTEIIBHOM U OTpH-
LATEeJIbHOM BO3JICHCTBUU
YeJI0BEKA Ha MPUPOLY.
IIpesentanus «Tena wu
BEILIECTBA. CaoiicTBa
BEIIECTB KaK OCHOBA HX
MIPUMEHECHUS.
JeMoHcTpanus

KOJIIEKIIU I pa3HbIX
MPEAMETOB U3 ATOMHHUS
JUIS. WJUTFOCTPAllUd  UJIEU
«CBOWCTBA-IIPUMEHECHUE.

I1: (bOopMyIMpOBATH
OTBETHl HAa  BOMPOCHI
YUMUTENIS; y4acTBOBaTh B
IpyHIoBOi pabore;
UCIIOJIB30BaTh  MPUEMBI
paboThl ¢ UHPOPMALIHEH.
K: mianupoBath yueOHOe
COTPYIHHYECTBO C
YUHUTEIIeM u
CBEPCTHUKAMH, BJIAJICTh
MOHOJIOTUYECKOH u
JAATIOTUYECKON

dbopmamu peyn.

P: aJICKBaTHO
BOCIIPUHUMATh

uHOPMAITUIO  YUUTEIS;
COCTaBJISITh IJIAaH OTBETA;
BBITIOJIHATh TTOCTAHOBKY
ydeOHOM  3ajauM  Ha
OCHOBE COOTHECEHUS

dopmupoBaHue
MO3HABATEIbHBIX
UHTEPECOB 51
MOTHBOB,
HaIlpaBIICHHBIX Ha
U3YYECHHE  XUMUHU.
dopMupoBaHue
YMEHUM CcOOII0aTh
JTUCIHUTLIIAHY Ha
YPOKe,
YBaXKUTEIBHO
OTHOCHUTBCS K
YUHUTEIIO 151
OJIHOKJIACCHUKAM.
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TOr'o, 4TO Yy>X€ HM3BCCTHO
ydqamumces, u TOro, 4To
CIIC HC M3BCCTHO.

Hab6mronenue Cnymator  pacckaz o | IL: opranu3oBbIBaTh | DopMupoBanue
DKCIIEPUMEHT KakK HAOI0ICHUH KaK | CBOIO y4eOHYIO | MHTEIUIEKTyaIbHBIX
METOJbl U3YUYCHHUS OCHOBHOM METOZE MO- | ACSITENbHOCTD; CIIOCOOHOCTEH,
€CTECTBO3HAHUS U 3HAHUS OKPYXAIOILLEro | HAYYUThCSI ~ MPOBOAUTH | UEpE3  aHAIU3 U
Mupa, 00  YCJOBHSX | HAOTIOACHMUS. CUHTES3;
npoBeieHust HabmoaeHus. | K: mianupoBaTh yueOHOE | MO3HABATEIHLHOTO
JleMoHCTpanust y4eOHOro | COTPYAHUYECTBO C | mHTEpeca; 0CO3-
o0opyaoBaHus, YUHTEJIEM U | HAaHUST ~ IIEHHOCTH
UCITIOJIB3yEMOTO Ha | CBEpCTHUKAMH; BJIAJIETh | METOAOB HAY4YHOTO
ypokax (U3UKH, XUMHH, | MOHOJIOTHUECKOM U | IO3HAHUSL.
Oouonorun u reorpaduu. | AMATOTHYECKON
JleMoHCTpanus dbopmamu peuu;
HAOJNIOACHUS  CTPOCHUS | BEIPAXKATh CBOM MBICIH C
IJIAMEHU. JIOCTAaTOYHOW TOJHOTOMN
Y TOYHOCTBIO.
P: aZIl€KBaTHO
BOCIIPUHUMATh
UH(DOpPMALUIO  YUUTES;
COCTaBJISITh IJIAaH OTBETA;
BBITIOJTHSATH
71a00paTOpHYIO paboTy U
JeaTh  BBIBOJBI IO
pe3yabTaTam.
[IpakTrueckas N3yunth npasuna | I1: Opranu3oBbiBaTh | DOpMHUpOBaHUE TIO-
TEXHUKH  O€30MaCHOCTH | CBOIO y4eOHYIO | 3HABATEJILHOTO




«3HAKOMCTBO  C
J1a00paTOPHBIM
000pyI0BaHUEM.
[IpaBuna TexXHUKH
0e30macHOCTI»

npu pabote B

XUMUYECKOM
Hayuutscs

KaOuHETE.
150:¢

IPUMEHSATh. PaccMoTpeTh
nabopaTtopHoe
oOopynoBanue.  Y3HaTh

ero
Ha3HAYCHUE,
oOpaitieHusl.

YCTPOWCTBO,
IPUEMBI

JIeSITEILHOCTD;
y4acTBOBaTh B TpyI-
MOBOM pabore;
co0r01aTh paBuiia
MOBEJICHUST U PpabOThI C
71a00paTOPHBIM
o0opyIoBaHUEM B
KaOHHETE XUMUH;
OCBaMBaTh TIPUEMBI
HCCJIEI0BATEILCKON
JIeSITeTLHOCTH.

K: (dbopmHpOBaTH
KOMMYHHUKATHBHBIE
JICUCTBUS,
HaIpaBJICHHBIC Ha
CTPYKTypHUpPOBaHHUE
uH(pOpMAaIUH TI0 TEME.

P: BBIONIHATE 3a7aHKS B
COOTBETCTBHH c
MOCTaBJICHHON  IIENBIO;
CTPOUTH ITOPUTM
JICUCTBUI TIO OpraHu3a-
MU CBOETO pabouero
MECTa C YCTaHOBKOM Ha
(YHKIIMOHAJTLHOCTD; BHI-
MOJIHATHh TMPAKTHYECKYIO
pabory.

HHTEpECa 141

MOTHBOB.
dOopMupoBaHUe
HaBBIKOB
UCIIOJIb30BaHUs
METOJ0B
VCCIICJOBAHUSI.

IIpakTrueckas

Hayuutscs

ITPOBOJIUTh

I1: OpPraHu30BbIBATh

dopMUpOBaHUE TO-
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pabota Ne 2
«HabOmronenne 3a
TOPSILEN CBEYOM.

YCTporcTBO 51
pabota CIup-
TOBKU

HaOmoaenus.  U3yuuthb
YCTPOMCTBO CHUPTOBKHU U

npaBmiia  oOpamieHus
HarpeBaTEIbHBIMU
npudopamMu

C

CBOIO y4eOHYIO
JIESITEIBHOCTD;
y4acTBOBaTh B  TPYII-
MOBOM pabore;
coOro1aTh npaBwiIa
MOBEZICHUSI M PabOTHI C
71a00paTOPHBIM
o0opyIoBaHUEM B
KaOuHeTe XUMMUH,
OCBaMBaTh TIPUEMBI
HCCIIE0BATENBCKON
NESATeTLHOCTH.

K: dbopmupoBaTh
KOMMYHUKATHUBHBIC
JICUCTBUS,
HaIpaBJICHHbIC Ha
CTPYKTYpPHUPOBaHUE

uH(pOpMaIUH TI0 TEME.
P: BBIMOTHATEL 3a/1aHus B

COOTBETCTBHH c
MOCTaBJICHHON  IIENBIO;
CTPOUTH aJITOPUTM

JICUCTBUI TIO OpraHu3a-
MU CBOETO pabouero
MECTa C YCTaHOBKOM Ha
(GyHKIIMOHATFHOCTD; BHI-
MOJHATh MPAKTUYECKYIO
pabory.

3HABATEJIBHOTO
UHTEpeca
MOTHBOB.
dOopMupoBaHUe
HaBBIKOB
VICTIOJIb30BaHUS
METOJ0B
VCCIICJOBAHUSI.
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MonenupoBaHue. becena o wmonensx kak | I[I: oBnagenne ymenuem | DopmupoBanue
JlabopaTopHbilii abCTparupoOBaHHBIX KOMUH | OLICHUBATh UHTEIJIEKTYaJIbHBIX
OTIBIT U3y4aeMbIX OOBEKTOB U | MH(GOPMAIIUIO, BBIACIATH | YMEHUH.
«Jlornueckoe IIPOIIECCOB. B HE riaBHoe, | DopMHupoBaHUE
MTOCTPOCHUE [To3HakOMHUTBCS C | pa3BUBAIOTCS  HABBIKU | CIOCOOHOCTH K
MOJIEIN MOJEISIMA B XHUMHHU: | BHIIOJHEHUS CaMOpPa3BUTHIO,
HEBUAUMOTO MaTepualibHble  (MOJieNu | Ja0opaTopHOl  pabOThI | caMOOOpa30BaAHUIO,
00BEKTa» aTOMOB, MOJIEKY, | IO WHCTPYKTUBHOM | TO3HABATEIbHBIX
KPUCTAJIOB, aIlapaToB U | KAPTOUKEe U O(POPMIICHUS | THTEPECOB.
YCTAHOBOK) U 3HAKOBBIE. | €€ PE3yJIbTaTOB.
P: ymenue oprann3oBartb
BBITIOJTHEHHTE 3aJlaHuI
YUUTENS. PazButne
HaBBIKOB
CaMOOUEHKHU u
caMOaHaJu3a.
K: ymenue pabGotath B
rpynmnax, oOMEHUBATHCS
uH(popmarmein c
OJIHOKJIACCHUKaMU
XUMHUUYECKHE 3Ha- becena o xwummueckux | K: popmupoBars HaBbiku | DopMHUpoBaHUE
K1 U POpMYJIbI DIIEMEHTAX, y4e0HOT0 MOTHBALIMU K
XUMHUUYECKUX3HAKAaX, HX | COTPYJHUYECTBA B XOJE | aHATUTUUYECKOU
0003HaUYCHUSX, WHIUBUAYJIbHOM U | IeATEeIbHOCTH
MPOU3HOLIECHUH U | TPyNIOBON paboTHI.
uHdopmaruu, KoTopyio | P:  olleHMBaTh ypOBEHB
OHU HECYT. | BIaJCHUS y4eOHBIM
JlemoHcTpanus JericTBueM (OTBEYaTh Ha
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IIapoOCTCPIKHECBLIX

BOIIPOC «4YTO 1 HEC 3HAIO U

Mozenein BOJIbI, | HE YMEIO?»).
YTJIEKUCIIOTO u | I BBISIBIISITh
CEpPHHCTOIO raza, MeTaHa. | 0COOEHHOCTH (KadecTBa,
W3rotoBnenre Mojenel | IpU3HAKH) pa3HBIX
MOJIEKYJT XUMHUYECKHX | OOBEKTOB B IMpoOIIEcce UX
BEIECTB W3 IUVIACTUIIMHA. | pacCMaTpUBaHMUSI.
Xumust v pusnka becena 00 ocHoBHbIX | K: pa3BuBate yMmenue | DopMupoBaHue
IIOJIOKEHUSX aTOMHO- | TO4HO M TPaAMOTHO | yCTOMYHMBOM
MOJIEKYJISIPDHOTO ~ YY€HUS. | BBIpaXkaTh CBOU MBICIIH, | MOTUBALIUU K
JleMoHCTpanus OTCTauBaTh CBOIO TOYKY | aHAIU3Y u
KPUCTATNYECKOTO 3peHHss B TIpoliecce | 0000IIeHHUIO
COCTOSIHHS BEILIECTBA, | JUCKYCCHH. 3HAHUU
KPUCTAILUTNYECKUX P: CaMOCTOSITEIILHO
pELIETOK TBEPJBIX | OOHAPYKUBATh u
BemecTB. PaccmatpuBator | hopMyIupoBaTh
pacnpocTpaHeHHe 3amaxa | yueOHyIo npobiiemMy,
OJIEKOJIOHA, JyXOB, | OTIPEAENITh 1eb
nuddys3uro caxapa B Bojie, | y4eOHOM €SI TEILHOCTH.
nepManranara kamusi B | LI COTIOCTaBJISITh
KeJTaTHHE. XapaKTePUCTUKHU
OOBEKTOB TI0O OJIHOMY
WIH HECKOJIbKUM
MpU3HAKaM;  BBISBIATH
CXOJICTBA U pa3Idyusd
OOBEKTOB.
ArperaTHbie becena 00 arperatneix | II: ymenune pabGotath ¢ | DopmupoBaHue
COCTOSIHHS COCTOSIHUSIX BEILIECTB: | Pa3JINYHBIMU MO3HABATEIbHBIX
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BEILECTB ra3oo0pa3Hble, KUJIKUE U | UCTOUHUKAMU UHTEPECOB u
TBEpIbIC BeIlECTBA. | ”HGOpMAIIUH U | UHTEJUIEKTYaJIbHbIX
JleMoHCTpanusi BOJABI B | IpeoOpa30BbIBaTh €€ W3 | YMEHUM CpaBHEHUS,
Tpex arperaTHbIX | 0JJHOM (OpMBI B APYTYIO, | aHATU3A, SIBIICHUN U
cocrosiHusax. IIpoBeneHue | naBaTh OTIpEJICIICHHS | POLIECCOB u
ONbITa MO TMEPETUBAHUIO | TOHATHSIM. PasButue | ymenus JenarTh
VIJEKHCIIOrO0  ra3a  Ha | BJJIEMEHTapHbBIX HABBIKOB | BBIBOJIBI.
BECaX. [loaroToBka | ycTaHaBIMBaHUS
COOOIICHUI 0 MUHEpaIaX. | IPUYUHHO-
CJIIEICTBEHHBIX CBSI3EH.
P: pa3BuTtHe HaBBIKOB
CaMOOLIEHKH U
caMOaHaJIA3a.
K: ymenue ciymars
YUUTENS u
OJTHOKJIACCHUKOB,
apryMEHTUPOBAaTh CBOIO
TOYKY 3PEHMSI.
Xumust 51 becena o reonormueckom | II: OpraHu3oBbIBaTH | DOpMUpPOBaHUE
reorpadus. CTPOEHUU IUTAHETHI | CBOIO NEeSTENbHOCTD; | HHTEIJIEKTyaJIbHBIX
JlabopaTopHblii 3emust:  spo, MaHTus, | GOPMYIMPOBATh OTBETHI | U TBOPYECKHUX
onblT «W3yuenue autocdepa; DIEMEHTHOM | HA BOIPOCHI  YUMTEJS; | COCOOHOCTEM,
rpaHuTa C COCTaBE  T€OJOTMYECKUX | OCYHIECTBIATh  BBIOOD | MO3HABATEIbHBIX
MOMOIIBIO COCTaBHBIX yacTeil | OCHOBaHUW W KPUTEPHUEB | UHTEPECOB
YBEIUYHUTEIBHOIO riaHeTsl.  JleMoHcTpanus | A CpaBHEHUS,
CTEKJIa» KOJUICKITUH  MUHEPAJIOB, | KJIacCU(pUKAITUU
TOPHBIX TOPOJ U TOPIOYHX | OOBEKTOB.

HCKOIIaCMBIX.

K: Bmagerp MOHOJIO-
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TMYECKOM u
TUAJIOTUYECKOHN
dbopmamu peuu;
BBIPAKATh CBOU MBICIIH C
NOCTAaTOYHON IIOJTHOTOU
n TOYHOCTBIO;
HCMOJIb30BaTh  PEUYEBBIC
CpeacTBa sl AUCKYCCUH
U apryMEeHTaluuu CBOEU
MMO3HUIIMH.

P: nmpuHuMarh y4yeOHYIO
3ajauvy; aJICKBaTHO
BOCHPUHHUMATh
HHpOpMAIUIO  YUUTEIS,
COCTaBJIATH IJIaH OTBETA.

10

Xumus u
ouosorusi.
JlabopaTopHblii
OTIBIT
«Omnpenenenue
coJiep KaHus BOJIbI
B pacTeHuu.
O6HapyxeHue
3(UpPHBIX Maces B
areJIbCUHOBOM
KOpKE.
OobHnapy>xeHue
Macjia B CeMEHax

becena o xumuueckom
COCTaBE€ JKUBOUN KJIETKU:

HEOPTraHUYECKUX U
OpraHUYEeCKUX  BEIIECTB.
JeMoHcTpanus

npe3eHTaiuu <« KuBoTHas
U paCTUTENIbHAST KJIETKUY.
Brinonnenue
Ja00pATOPHBIX OIBITOB.

IT: CaMOCTOSITEITLHO
BBIJIETISATh u
bopMyaMpOoBaThH

MO3HABATENIbHYIO  1IEJIb;
BBITIOJTHATh TIOMCK U OT-
oop HMCTOYHUKOB
HE0OXOIUMOM
uH(popmanuu;
CHUCTEMaTU3UPOBATH
uH(pOpMaITHIO;
bopMyIMpOBATH
npolbiemy; co3/aBaTh
QJITOPUTMBI

dopMupoBaHue
II03HABATEIILHOIO
MHTEpeca 151
MOTHBOB.
dopmupoBaHue
KOMMYHHUKaTUBHOMN
KOMIIETEHTHOCTH.
dopmupoBaHue
YMEHUH CTPOUTH
paccyxaeHus,
AHAJIM3UPOBATH.
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MMOCOJTHEYHHKA,
Kpaxmaia B
MIIIEHUYHOM
MYKE»

JeSATETbHOCTH npu
pelIeHUH npo0siem
TBOPYECKOTO u
MOMCKOBOTO XapakKTepa.
K: miianupoBath yueOHoOe
COTPYIHHYECTBO C
YUHUTEIIEM u
CBEPCTHUKAMH.

P:  cocraBnsare  1uiaH
paboThI; BBITIOJTHSITh
3aJlaHAsI B COOTBETCTBUH
C MOCTAaBJICHHOM IIEJIbIO;
CTPOUTH JITOPUTM
IercTBUM o
OpraHu3aluu CBOETO
pabouero  mecta  C
YCTaHOBKOM Ha
(GyHKIIMOHATBEHOCTb.

11

KauecTBeHHBIE
pEaKLKu B XUMUU

becena o kadeCTBEHHEBIX
peaKIusX.
JleMOHCTpaMOHHBIN
AKCIIEPUMEHT
«KauecTBeHHass peakuus
Ha kuciopon. Kauecr-
BEHHAsl pEakiusi Ha yrJiie-
KU CJIBI rasy.
DopMHUPOBAHUE TIOHATHS
0 Ka4eCTBEHHBIX

II: OpPTraHU30BbIBATH
CBOIO NEeSATEeIbHOCTD;
(dhopMyIHpOBaTh OTBETHI
Ha BOIPOCHl YUUTEIS;
00001IaTh  W3YYEHHBII
Marepuall, JenaTh
BBIBO/IBI.

K: BJIAJICTh
MOHOJIOTUYECKOHN u
JTUAJIOTHYECKOUN

dopmupoBaHue
MTO3HABATEIIbHBIX
UHTEPECOB.
dopmupoBaHue
YMEHUW  CTPOUTH
pacCyXJIeHus,
AHAJIM3UPOBATH.
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peaKIusaX Kak O peaKIusx,
BOCITPUHUMAEMBIX
OpTraHOJICITUYCCKU c
MTOMOIIIBIO 3PCHMS, CITyXa,
OOOHSIHHUS.

dbopmamu peuu; CTPOUTH
COOOIIEHUSA B
COOTBETCTBHUH C YUeOHOM
3as1auci.

P: npunumarh yueOHYIO
3ajauy; a7ICKBaTHO
BOCIIPUHUMATh
UHDOPMAITUIO  YIUTEIS;
COCTaBJISITH IJIaH OTBETA.
OOBSCHATH pe3yJbTaThI
OTIBITOB.

I'TABA II. MATEMATHUKA B XUMHMMU (9 yacos)

12

OTHOCHTENBHBIC
aTOMHas
MOJICKYJISIpHAas
MAacChI

u

Cnymatot pacckas
YUUTEIIS 00
OTHOCUTEIIbHOM aTOMHOM
Mmacce AIIEMEHTA,
MOJICKYJISIPHOM Mmacce,
criocobax ux

onpeneneHuss no tadauue
J. . MenaeneeBa U IO
dbopmysie BeliecTBa Kak
CyMMBI ~ OTHOCHUTEIBHBIX
aTOMHBIX Macc,
COCTaBJISIIOIINX BEIIECTBO
XUMHUYECKUX DIJIEMEHTOB.
Yyarcsi HaxoAuTh JTH
BEJTUYNHBI.

K: OpraHn30BbBIBATb U (DOpMI/IpOBaHI/IC
IUIAHUPOBATH y‘lC6HOC ITO3HaBAaTCJIbHBIX

COTPYIHHUYECTBO C | MIHTEPECOB "
YUUTEIEM U | UHTEJUIEKTYaJIbHbIX
CBEPCTHUKAMH. YMEHHUI CpaBHEHHS,
P: (opMHpOBaTh | aHAIHU3A.

LIEJIEBBIE YCTaHOBKH

y4eOHOH JIesITeNIbHOCTH,

BBICTpanBaTh

IIOCJIEA0BATEIBHOCTD

HEOOXOJIMMBIX OIepaInii
(aropuT™ AEHCTBUI).

II: ymMeTp OCyIIEeCTBIATH
TTIOMCK HEOOXO0IMMOM
uH(bopMaIun o
TaOIHIEe, OCYIIECTBISThH
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MPOCTEUIIINE
XUMUYECKUE PACUETBHI.

13 | MaccoBass  nouns becena o maccoBoit gosne | K:  opranuzoBeiBath u | DopMupoBaHue
AIIeMEeHTa B XUMHUYECKOTO 3JIeMEHTa B | IUIAHUPOBAaTh  y4yeOHOE | HaBbIKa 0Co-
CJIIOXKHOM CIIO)KHOM BEIIECTBE U €€ | COTPYAHHUYECTBO C | 3HAaHHOTO  BBIOOpA
BEIICCTBE pacuer 1o  (opmyIie | yauTenem U | HauOosee

BEILECTBA. VYyarcs | cBepCTHUKaMU. 3¢ (HeKTUBHOTO
HaXOJIUTh dopmysr | P: dopmMupoBath | ciocoda pemeHus
BEIIECTBA TI0 3HAUEHUSM | IICJICBhIC YCTaHOBKH
MaCCOBBIX J0JIel | yueOHOM JIeATEeNbHOCTH,
oOpazyronmx €ro | BBICTpauBaTh
AJIEMEHTOB. HOCJIEI0BATEIBHOCTh
HEOOXOUMBIX Omepanui
(asiropuT™ JEHCTBUA).
I1: ymerb ocyiiecTBIsTh
CpaBHEHUE u
KJIacCU(HUKAIINIO 1o
3aJIaHHBIM  KPUTEPHSIM,
pemieHre  3ajad 1o
ITOPUTMY.

14 | Yucteie BemiecTBa becena o  pazmmumsax | IL: caMmocTosTenbHO | DopMHUpOBaHUE

U CMECH YUCTBIX  BEIECTB U | BBIICNATD U | IO3HABATEIHLHOTO
cMeceit. JlemoHcTpanus u | GopMyIHpoBaTh WHTEpEeca u
OTHCaHue cMeceil | MO3HABaTEeNbHYIO  11€JIb; | MOTHUBOB.
ra3oo0pasHbIx  (BO3AYyX, | BBIMOJHATH MOUCK M OT- | DopMuUpoBaHHe
MPUPOIHBIA Ta3), KUIKHUX | OOp HMCTOYHUKOB | KOMMYHUKAaTUBHOU
(medTh) WM TBEPABIX | HEOOXOIUMOM KOMIIETEHTHOCTH.
(ropHbIE 1opoJibl, | MH(GOPMALINK; dopMupoBaHUE
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KyJIUHaApHbIE CMECU U
CMCO), cMecei
TOMOT'CHHBIX u
reTePOreHHBIX.
JleMmoHCcTpanus
KOJUIEKIIMM Mpamopa H
W3JICIUN U3 HETO.

CUCTEMATU3UPOBATH
nH(popmaruio;
dhopMyIHpoBaTh
npooiemy; co3/aBaTh
ITOPUTMBI
JEATETbHOCTH pu
pELIeHUH npo0iem
TBOPYECKOTO u
MOMCKOBOTO XapaKTepa.
K: miianupoBath yueOHOE
COTPYIHHYECTBO C
YUHTEJIEM u
CBEPCTHHKAMH.

P:  cocraBnsaTe  miaH
paboTHI; BBITIOJTHSATD
3a1aHUsl B COOTBETCTBUH
C MOCTAaBJICHHOM IIEJIbIO;
CTPOUTH JITOPUTM
JIEVCTBHI 1o
OpraHu3aluu CBOETO
pabouero MecTa c
YCTaHOBKOM Ha
(YHKIIMOHAJIBHOCTb.

YMEHUMN CTPOUTH
paccyxaeHus,
aHaJIM3UPOBATh.

15

O0bemMHas
rasa B CMECH

J0JIA

becera 00 o00BeMHOI
JloJie KOMIIOHEHTA
ra3oBoM cMecH. Ydarcs
IIPOU3BOJIUTH pacyer
o0beMa KOMIIOHEHTA

II: CaMOCTOSITCIILHO
BBIJICISTh U
bopMyIMpOBATH

MMO3HABATEIbHYIO  LIEJIb;
BBITIOJIHATL TIOMCK U OT-

dopMupoBaHue
YMEHUU CTPOUTH
paccyxaeHus,
AHAJIM3UPOBATh.
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ra3oBoil cMecu IO €ro
o0OBbEMHON J10JIe M Ha-
obopot.  JlemoHcTparus
JMarpaMMbl
aTMOC(EepHOro BO3AyXa U
MPUPOJIHOTO rasa.

oop HMCTOYHUKOB
HEO00XO0IUMOM
uHpopmaruu;
CHUCTEeMaTH3HPOBATh
nHpopmaruio;
dbopMynupoBaTh
npooiemy; co31aBaTh
aITOPUTMBI
JESITEIIBHOCTH npu
pELIeHUH npodiem
TBOPUYECKOTO u
MIOMCKOBOT'O XapakTepa.
K: mianupoBath yueOHOe

COTPYJIHHUYECTBO c
YIUTEIEM u
CBEPCTHHKAMH.

P: cocraBmate  1uiaH
paboTEHI; BBITIOJIHSTh

3aJaHusd B COOTBETCTBUU
C IIOCTaBJIEHHOH 1IEJILIO.

16

MaccoBasg
BEIIlECTBA
pactBope

J0JIA
B

becena o maccoBoil moie
BEIIECTBA B  PacTBOpeE.
Onpenenenue

pacTBOpuTeNiEI U pac-
TBOPEHHOTO BCIIECTBA.
VYuarcs MIPOU3BOAUTH
pacuer MacChl
PAacCTBOPEHHOI'O BEIECTBA

K: (dbopmHpoOBaTH
KOMMYHUKATUBHBIE
JIeHCTBUS,
HaIpaBJIeHHbIE Ha
CTPYKTYPUPOBaHHE

nHpoOpMauu T0TaHHOM
TEME.
P: oco3HaBath yganmmcs

dopmupoBaHue
HaBBIKOB
caMOaHaJIn3a
CaMOKOHTPOJIS
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Imo mMaccc pacTtBopa H

YPOBCHb 141 Ka4€CTBO

MaccoBOM JI0JIe | yCBOCHUS pe3yJIbTaTa.
pactBopeHHoro BemiectBa | [I:  mpousBoinbHO U
u JpyTrHUe | 0CO3HaHHO BJIQ/ICTh
MOAU(PUKAIIMOHHBIE o01uM pUEMOM
pacueTbl C | pelieHus 3aaau
HCIIOJIb30BaHUEM ATUX

TIOHSITHH.

17 | I[IpakTuyeckas Brimonnsror II: oBnageHue ymenuem | PopMupoOBaHUE
pabota No 3 MPAKTUYECKYI0 pPaboTy C | OIIEHUBATh OTBETCTBEHHOTO
«IIpuroroBnenue co0JIr0IcHuEM MpaBuiI | UHPOPMAIIUIO, BBIICISTH | OTHOIICHUS K
pacTBopa ¢ 3a/aH- TEXHUKU  OE30MacHOCTH. | B Hel riiaBHoOE, | yuéoe,

HOI MacCcOBOM VYuarcs pemiaTh | pa3BUBAIOTCSI  HABBIKU | CIOCOOHOCTH K
JIOJIEN pacTBOPEH- pacueTHble  3aJa4d  C | BHIIIOJHEHUS CaMOpa3BUTHIO,
HOT'O BEIIECTBA» UCIIOJIb30BAaHUEM TOHSATHUS | TabopaTopHOM  paboThI | caMO0Opa30BaHUIO,
«MaccoBast 10JIs». 1o WHCTPYKTHUBHOM | TO3HABATEIbHBIX
KapToO4Ke ¥ O(hOPMIICHHS | HHTEPECOB.

€€ pe3yJIbTaToB.
P: ymenue oprann3oBartb

BBITIOJTHEHHE 3aJaHul
YUYUTEIIA. PazButne
HaBBLIKOB

CaMOOIICHKH u
caMoOaHaJIn3a.

K: ymenue pabGotath B
rpynmnax, OOMEHUBAThCS
uHdopmarmein c
OJTHOKJIACCHUKAMH
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18

MaccoBasgs  ngousd
npuMecen

becena 0  YHUCTOM
BEIIECTBE M  NPUMECH.
Pacuer maccel OCHOBHOTO
BEIIECTBA [0  Macce
BEILIECTBA, COAEPXKAIIETO
ONPEAEICHHYI0 MACCOBYIO
JIOJIEO MIPUMECEN, 51
ApYyTuc
MOU(DUKAITUOHHBIE
pacueTsl c
HCMOJIb30BaHUEM ATUX
noHsaTun. JlemoHcTpanus
KOJUTeKIM «MuHepaibl u
TOpHBIE IIOPOABDY.
N3yuenue cocTraBa
HEKOTOPBIX OBITOBBIX U
bapmareBTUYECKUX
IpENapaToB, COAEPKALIUX
ONPEAECICHHYIO JTOJTIO
IIPUMECEN.

K: cinymare apyrux,
OBITaThCS ~ TPUHAMATH
IPYTYI0 TOYKY 3pCHHS,
OBITH TOTOBBIM U3MEHUTH
CBOIO TOUKY 3PCHHUHI.

P: dbopmMupoBath
MIOCTAaHOBKY y4ueOHOI
3aJauyd  Ha  OCHOBE
COOTHECEHHS TOTO, YTO
y’K€ U3BECTHO U YCBOCHO
YYaIIAMHCS, ¥ TOTO, YTO
el1e HEeU3BECTHO.

[1: BeIOMpaTh Hambomee
2 PEeKTUBHBIE CITOCOOBI
pelIeHus 3aa4.

dDopMupoBaHue
YCTOMYUBOM
MOTHBALINU K
00y4YeHUI0 Ha
OCHOBE aJIrOpUTMa
BBITIOJIHECHUSA

3a1a4u

19

Pemenune 3amau m
YOpaXKHEHUW 10
TeMe  «Martema-
THKa B XUMHUM»

Pemenne pacUYETHBIX
3asa4y Ha TTOHATHUS
«MaccoBas JI0Jsl AJIEMEHTa
B BEIECTBE», «MaccoBas
JIOJIS PacTBOPEHHOTO
BEIIECTBA»,  «OOBEMHas
JIOJIS razoo00pazHoro
BELIECTBAY. [IpoBoasT

I (bopMyIMpOBaATH
OTBETHl Ha  BOIPOCHI
YUUTENsI; y4acTBOBAaTh B
IpynInoBoi pabore;
UCIIONIb30BaTh  MPHUEMBbI
paboThI ¢ UHPOPMAITHEH.
K: nnanupoBats yuebHOE
COTPYJAHHYECTBO C

dopmupoBaHue
MTO3HABATEIIbHBIX
WHTEPECOB 151
MOTHBOB,
HaIpaBJICHHBIX Ha
U3YYECHHE  XUMUHU.
dopMupoBaHue
yMEHUN COOII0AaTh
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pacyeTsl C | yuurenem U | JUCLUIUIMHY Ha
VCITOJIb30BAHUEM ITOHATUHN | CBEPCTHUKAMH; BJIAJIETh | YPOKE,
«MaccoBasi J0JIs 2JIEMEHTa | MOHOJIOTUYECKON U | YBOKUTEIBHO
B BEILECTBE», «MAaCCOBas | AMAIOTHYECKOU OTHOCHTBCS K
T0JIA pacTBOPEHHOIO | (hOpMaMu peymu. YUHTEIIIO 17}
BEIIECTBA»,  «0OBemMHas | P: aJICKBATHO | OJTHOKJIACCHUKAM.
J0JIS ra3000pa3HOro | BOCHPUHUMATh
BEILECTBAY. UHGOPMAIIUIO  YUUTEJS;

COCTABJISITh IJIAaH OTBETA;

BBINIOJIHATh TOCTAaHOBKY

y4eOHOM  3amauum  Ha

OCHOBE COOTHECEHUS

TOTO, 4YTO YK€ H3BECTHO

y4YalyuMcsl, ¥ TOrO, 4YTO

€I1le HE U3BECTHO.

20 | Xumuueckue Beictymator ¢ MmuHH- | K:  pa3zBuBate ymeHue | DopmMupoBaHue
3arajku IIPOEKTaMH. Camu | oOOMEHMBAThCS 3HAHUSIMH | HABBIKOB

COCTABJISIIOT ~ 33Ja4d  C | MEXIY caMoaHaiu3a u
XUMUYECKUM OJIHOKJIACCHUKAMHM ISl | CAMOKOHTPOJIS.
COJIEp’KaHHUEM. npuHATUs ddpPextuBHbix | DopMupoBanue
OcCylIECTBISIOT MPOBEPKY | COBMECTHBIX PEIICHUM. KOMMYHHUKAaTUBHOU
Y B3aMMOINPOBEPKY. P: KOPPEKTUPOBATH | KOMIIETEHTHOCTH.

EATEIbHOCTE: BHOCHUTH
W3MCHEHHS B TIPOIIECC C
y4eToM BO3HUKIIIHNX
TPYIHOCTEH U OIMIMOOK,
HaMeYyaThb CIIOCOOBI HX
YCTpaHCHHSI.
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[1: opueHTHpOBaThCS Ha
pazHooOpa3ue CrocoOoB
pelieHus 3a1a4d

TJIABA 111 IBJEHMS, TPOUCXOSIIIUE C BEIHECTBAMM (10 4acos)

21 | Pazgenenue becena o  cmocobax | II: oBnamenue ymenuem | DopMupoBaHue
Cwmeceti. pa3feneHusT CMeced U | OLICHUBATh OTBETCTBEHHOTO
Crioco0sl OUYUCTKH BEIIECTB. | UHOPMAIINIO, BBIICTSATH | OTHOIICHUS K
pasaeneHust JemoncTpanus B HEW rJIaBHoOE, | yuéoe,
cMmecei. HEKOTOPBIX MPOCTEHIINX | pa3BUBAIOTCA  HABBIKH | CIIOCOOHOCTHU K
[IpakTrueckas croco0oB pazzeeHus | BbIIOJHEHUS CaMOpPAa3BUTHIO,
padora Ne 4 CMeCeH: IpoceuBaHue, | JabopatopHoil  pabOTh | cCaMO0OpPa30BaHUIO,
«BrpipamuBanue OTCTaWBaHUE, 1o WHCTPYKTUBHOH | O3HABATEIbHBIX
KpHUCTAJUIOB JeKaHTalusl. BBIMONHAIOT | KApTOUKE U O(POPMIICHUS | HHTEPECOB.

COJIN» onbIT «Pa3nenenne cmecu | ee pe3yapTaToB.
CYXOT0 MOJIOKAa U pe4yHOro | P: ymeHnue opraHuzoBatb
IECKa». 3HAKOMATCA C | BBIIOJHEHHWE  3aJaHUM
X0JIOM BBITIOJIHEHUS | YUUTEJIS. Pa3Butue
MPaKTUYECKON pabOTHI. HaBBIKOB
CaMOOLIEHKH u
caMoaHaJIn3a.
K: ymenue pabotath B
rpynmnax, OOMEHHBATHCS
uH(popmarmein c
OJIHOKJIACCHUKaMH

22 | dunbTpOBaHUE. JleMoHCTpUpYIOT IT: OpraHu3oBbIBaTh | PopMUpOBaHUE
JlaGopaTopHblii HKCIIEPUMEHTHI 10 | CBOIO y4eOHYIO | MHTEIUIEKTyaIbHBIX
OIBIT buIbTpOBaHMUIO, pas- | AESATENbHOCTD; U TBOPYECKHUX
«M3roroBneHune JICJICHHE CMECH BOJIbI U | COOIIOAATh npaBuiia | CocOOHOCTEH,
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OOBIYHOTO u pEYHOro MEeCKa. | MOBEACHUSI M PadOThl C | OTBETCTBEHHOIO
CKJIQ4aTOro Boinonsstor 71a60paTOPHBIM OTHOILIEHUS
GbUIbTPOB u3 Ja00paTopHyl0  padoTy. | 000pyAOBaHHUEM B | 00yUYCHHIO.
buIbTPOBATLHOMN [lo u3roroBneHuto Mapie- | kabuHeTe XUMUU;
Oymaru WIH BBIX MOBSI30K KaK | OCBauBaTh IPUEMBI
OyMaKHOM cpeacTna HCCIIEIOBATEIILCKON JIEsI-
caneTkm. WHIUBUyaJIbHON 3aIIHUTHI | TETBHOCTH.
B mepuwon onuaemuu | K: mianuposath yueOHOE
rpuria. BBICTYIUIEHHUS ¢ | COTPYIHHYECTBO C
JOKJIaJaMu «Mctopus | yauTenem u CBepCTHUKA-
BO3HMKHOBEHHUS IPOTHBO- | MU.
raza» P: BBIMOTHATEL 3a/maHus B
COOTBETCTBUM C  IIO-
CTaBJICHHOM LEJIbIO;
CTPOUTH JITOPUTM
IercTBUM o
OpraHu3aluu CBOETO
pabouero  mecta €
YCTaHOBKOM Ha
(yHKUIHOHAIBHOCTD;
TJIAaHUPOBATH CBOIO
JeSITEIbHOCTD o
PYKOBOJICTBOM YUUTEJSI.

23 | AncopOrus JleMOHCTpUPYIOT I opranu3oBbiBaTh | DopMupoBanue
HKCIIEPUMEHTHI 10 | CBOIO y4eOHYIO | OCO3HAHUS
aJICOPOIIMOHHBIM  CBOW- | ICSTEIBHOCTD; IIEHHOCTH
CTBaM AaKTUBHUPOBAHHOTO | (JOPMYIHPOBATH OTBETHI | 3I0POBOTO
VTS W3yuator | Ha BompoCkl  yuuTens; | 6€30macHoOro
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MPOTUBOTa3 51 ero
YCTPOMCTBO. CraBar
OIIBITHI: «AncopOrus

AKTUBHUPOBAHHBIM  YIJIEM
KpacAamux BCIICCTB»

y4acCTBOBATh B
IPYIIITOBOM pabore;
00001aTh  W3yYCHHBIN
Marepuall, nenaTh
BBIBOJIBI.

K: BJIAJCTh
MOHOJIOTUYECKOM u
JTNAJIOTUYECKOM
dbopmamMu peuH; CTPOUTH
cooOmeHus B

COOTBETCTBHUH C y4EOHOM
3a/1a4ei.

P: mpunumarh yueOHyIO
3a/auy; aZIcKBaTHO
BOCIIPUHUMATh
UHGOPMALIUIO  YUUTENS;
COCTABJISITH IJIAH OTBETA.

o0pasza >KU3HH.

24

Juctrnnsmnus,
WJIU TIEpEroHKa

JleMoHCTpUpYIOT

DKCIIEPUMEHTHI 1o
MOJYYEHUIO  JTUCTHILIU-
POBaHHOM BOJIbI Cc

MOMOILBIO  JTA0OPaTOPHOU
YCTaHOBKH JIJIS1 TIEPETOHKH
JKUIKOCTEH.

Ocy1iecTBasIIOT

paszzeneHue cMecH
nepMaHTaHaTa u
TUXpoMara KaJTust

II: OpPTraHU30BbIBATH
CBOIO y4eOHYI0
JIeSATEIbHOCTD;

(dhopMyIHpOBaTh OTBETHI
Ha BOIPOCHI YUYUTEIS,;

y4acTBOBAaTh B
IpynInoBoi pabore;
00o0uIaTh  M3Yy4EHHBIH
MmaTepua, Jienath
BBIBO/IBI.

K: BJIAJICTh

dopmupoBaHue
OCO3HaHMUS
IIEHHOCTH
310pOBOIO
0e30macHoOro
00paza >KU3HH.
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crocodom MOHOJIOTMYECKON u
KPUCTAJIU3ALUH. JTUAJIOTUYECKOM
JlemoHcTpanus dbopMaMu peuu; CTPOUTh
kojuiekiuu  «Hedts ¥ | cooOmenus B
HE(PTENPOAYKTBD». COOTBETCTBUM C Y4EOHOMH
3a/1a4ei.
P: mpunumarth yueOHyIO
3aauy; aJIeKBaTHO
BOCIIPUHUMATh
MH()OPMAIUIO YUHUTEJIS.

25 | OOcyxneHue Beictynmator ¢ Mmunu- | Ki  pa3BuBath ymenue | DopMupoBaHue
pe3yJIbTaTOB pOEKTaMu O | TOYHO M  TPaMOTHO | YCTOWYUBOI
IPAKTUYECKON pe3yibTaTaM ONBITOB, C | BBIpaXaThb CBOM MBICIIH, | MOTUBALUU K
padoter  Ne 4 COOOILIEHUSIMU TI0 TEME | OTCTauBaTh CBOIO TOYKY | OOYUEHHUIO Ha
«BpIpamuBanue «Kpucramnery.  Jlenaror | 3peHMsT B IPOLECCE | OCHOBE aJrOPUTMA
KPUCTAJLIIOB BBIBO/JIBI. O00011at0T | AUCKYCCUH, BBICTYNATh C | BHIIOJHEHUS
COJIN MaTepua. COOOILIEHUSIMHU. 3a/1a4yM.

P: BHOCHUTH
HEOOXOUMBIE
JIOTIOJTHEHUS u

KOPPEKTUBBI B CHOCO0
NEeNUCTBUS B ciyyae
PacXOXIEHUSI  ATaJOHa,
pEATBHOTO JEHUCTBUS W
€ro NpoayKTa.

II: ymMeTp OCyIIEeCTBIATH
CpaBHEHHE u
KJIACCU(DUKAITHIO 1o
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3aJlaHHBIM KPUTCPUAM

26

[IpakTnueckas
pabora Ne 5
«OuncTka mMoBa-
PEHHOM COJINY

Brimoassior
MPaKTUYECKYI0 pPadoTy ¢
cOOJIFOIEHUEM MpaBuUI
TEXHUKH  OE30ITaCHOCTH.
OnuceiBalOT  pe3yJbTar,
JIENAfOT BEIBOIEI.

[1: cobmromaTe mpaBuiIa
MOBEJCHUSI U PpaboOThl C
J1a00paTOPHBIM
o0opyIoBaHUEM B
KaOHHETE XUMUH;
OCBaMBaTh TIPUEMBI
HCCIIEI0BATEIbCKOU
NeSATeTLHOCTH,
CaMOCTOSITEITEHO
dbopmynupoBaTh TMO3HA-
BaTEIbHYIO IIEJTb.

K: ctpouts coobiieHus B
COOTBETCTBHUH C Y4EOHOM
3ajlayeii; MCIOJIb30BaTh
pedeBble CpeacTBa IS
JTUCKYCCUU u
apryMeHTaIuu CBOEH
TTO3HUIINH.

P: co3maBath anroputm
JIEVCTBHI 1o
OpraHU3aIHNH CBOETO
pabouero MecTa c
YCTaHOBKOU Ha
(bYHKIIMOHAJIBLHOCTB;
BBITIOJTHSTh
MPAKTUYECKYIO paboTy.

dOopMupoBaHUe
MIO3HABATEIBLHOTO

HHTCpCCa 151

MOTHBOB.
dopmupoBaHue
HAaBBIKOB
UCIIOJIb30BaHUs
METOJI0B
UCCIICIOBAHNS,
YMEHUS
aHaJIM3UPOBATh
YBUJICHHBIE OIIBITHI

27

IIpakTrueckas

BeimoaagoT

I1: coGmrogaTh mpaBumiIa

dopMupoBaHue

30




paborta  Ne
«3yueHnne
npoiiecca
KOppO3UHn
Kerezan

MPaKTUYECKYyI0 pPaboTy ¢
COOJII0/IEHUEM paBuiI
TEXHUKU  OE30MacCHOCTH.
OnuceiBaloT  pe3yJbTar,
JIEat0T BbIBOJIBI.

MOBEJEHUSI U PpaboThl C
J1a00paTOPHBIM
00opy0BaHUEM B
KaOuHeTe XUMUU;
OCBauBaTh IPUEMBI
MCCIIEI0BATENIbCKON
JIEeATEIIbHOCTH,
CaMOCTOSITEJIEHO
dbopmynupoBaTh TMO3HA-
BaTEJbHYIO LIEJb.

K: ctpouts coobiieHus B
COOTBETCTBHUH C Y4EOHOM
3a/1aueil; HCIOJIb30BATh
peyeBble CcpeacTBa IS
JIMCKYCCUU u
aprymeHTaIuu CBOEH
MO3ULINH.

P: co3maBate anroputm
JIEVCTBHI 1o
OpraHu3aluu CBOETO
pabouero MecTa c
YCTaHOBKOM Ha
(YHKITMOHATBLHOCTB;
BBITIOJTHSTH
MPAKTUYECKYIO0 padoTy.

MIO3HABATEIBLHOIO
UHTEpeca "
MOTHBOB.
dOopMupoBaHUe
HaBBIKOB
VICTIOJIb30BaHUS
METOJ0B
UCCIIEJOBAHNS,
YMEHUS
AHAJIM3UPOBATh
YBHUJICHHBIE OIBITHI

28

XUMUYECKUE
PEeaKINH.
Ycnosug

JemoHcTpanus
YCTPOMCTBA  KHUCIJIOTHOI'O
OTHETYLIUTEJIS.

IT: OpPraHu30BbIBATh
CBOIO yueOHYI0
JIeSITENIbHOCT;

dopMupoBaHue
VHTEJUIEKTYaJIbHBIX
51 TBOPUYECKHUX
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MPOTEKAHUS u
MpeKpaIieHus
XUMHYECKHUX
peakuuii

JleMOHCTpUpYyIOT
sKcnepuMeHT  «Bynkan

Ha CTOJIC»;
B3aHMO/ICICTBHE
JKEIE3HBIX  OMNUJIOK U
MOpoIlIKa  Cepbl  MpHU
HarpeBaHWM; MOJy4YCHUE
YIJIEKUCIIOTO rasa
B3aMMOJICCTBUEM
MpamMopa ¢ KHCJIOTOW |
oOHapyXeHHUe €ero ¢
MOMOIIBIO  M3BECTKOBOM
BO/JIBI. PazpabaTeiBatoT
QJITOPUTM  HU3TOTOBJICHUS
CaMOACIbHOTO
OTHETYIIUTEIA.

bopMyIMpOBaTh OTBETHI
Ha BOIPOCHl YUYUTENS;

y4acTBOBAaTh B
TpyMIOBOMH paborte;
dhopMyIHpoBaTh

npo0seMy;  BBITIOJHSTH
pedaekcuo crocoOoB u
YCJIOBHM JICVCTBHS,
KOHTPOJIb W OLECHKY
mpolecca U pe3yinbTaToB

JESITEIBHOCTH.
K: miianupoBaTh yueOHOE
COTPYAHUYECTBO C
YUUTEIEM U  CBEpCT-
HUKaMU; BJIQJI€Th
MOHOJIOTHYECKON u
JTUAJIOTMYECKOU

dhopmMaMu; HCTOJIB30BAThH
peYeBBIC CpEIACTBA IS

JIMCKYCCUU u
apryMeHTaIuu CBOEH
MTO3ULINH.

P:  cocraBnare  miaH
oTBeTa; (OPMYIUPOBATH
y4eOHyI0  3ajadyy Ha
OCHOBE COOTHECEHUS
TOTO, 4YTO YK€ M3BECTHO
y4alumcs, U TOTO, YTO

CIIOCOOHOCTEN.
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€11 HE U3BCCTHO.

29

[Tpuznaku
XUMHYECKHUX
pEaKIu.
JlabGopaTopHbIit
OIIBIT
«BzaumopericTBue
YKCYCHOU
KHCJIOTHI C MUThE-
BOH coioM
(rumpoxapOoHa-
TOM HATpHS).
YnaneHue nATeH
OT pacTtBopa
nojia»

JleMOHCTpUPYIOT
AKCIEPUMEHTHI

«IlmameHHbIN map»,
MOJy4EHUE 0CaJIKa TUAPO-
kcuaa meau (II) peakuueit
oOMeHa, BO3rOHKa #oja,
BBIJICIICHUE rasa u3
pacTBopa. BrinmonsstoT
onslT  «IIpurorosnenune
JIMMOHA1a». BBITOIHAIOT
71a00paTOPHBIH OIBIT.

I1: cobmrogaTe mpaBuMIa
MOBEJICHUS M PalbOThI C

J1a00paTOPHBIM
o0opyIoBaHUEM B
KaOHHETE XUMUH;
OCBaMBaTh TIPUEMBI
HCCIIEI0BATEIbCKOU
NeSATeTLHOCTH,
OCYIIIECTBIISTh
pediekcuto crocoboB u
YCIIOBUM JIEUCTBUA,
KOHTPOJIb W OIICHKY

npoiiecca U pe3ysibTaToB

JICITEIILHOCTH.
K: mnanupoBaTh yueOHOE
COTPYJAHUYECTBO C
yUuTEIEM u
CBEpCTHUKAaMH; BIAAECTh
MOHOJIOTHYECKOM u
JTUAJIOTUYECKOHN

dbopmamu peuu;

BBIPQKAaTh CBOW MBICITH C
JIOCTaTOYHOU IIOJTHOTOM
¥ TOYHOCTBIO.

P: mpuHuMarh y4eOHYIO
3ajauy; a7ICKBaTHO
BOCITPUHUMATh

dOopMupoBaHUe
UHTEIJIEKTYaJIbHBIX
U TBOPYECKHX
CIIOCOOHOCTEHM.
dopmupoBaHue
MO3HABATEIbHBIX
WHTEPECOB 151
MOTHBOB,
HalpaBJICHHBIX Ha
U3YUYEHUE XUMUHU.
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MHOOPMAIUIO YUHUTEJIS.

30 | OGcyxneHue Boictrynmator ¢ Mmunu- | K:  pasBuBath ymenue | DopmMupoBaHue
pe3ynbTaToB MPOEKTaMu o | TOY4HO U TPaMOTHO | yCTOMYUBOMN
PaKTUYECKON pe3yibTaTaM OIBITOB, C | BBIp@XaTh CBOW MBICIH, | MOTHBAIIUU K
padoter  Ne 6 COOOIIIEHUSIMU 110 TEME | OTCTauBaTh CBOIO TOYKY | OOYUECHHUIO Ha
«3yuenue «Pa3pynieHre MeTajsioB». | 3p€HHMsI B MPOLIECCE | OCHOBE allfOpUTMa
npolecca Koppo- Henatot BBIBOJIBI. | IUCKYCCHUH, BBICTYNATh C | BHIIOJHEHHUS
3UM JKEJIe3a» O06001maroT Matepua. COOOIICHUSIMHU. 3a1a4uH.

P: BHOCHUTH
HEOOXOUMBIE
JTIOTIOJTHEHU S u
KOPPEKTUBBI B CHOCO0
JNEeUCTBUST B Ciyyae
PacXOXKJICHHUSl  ATaJlOHa,
pEaIpHOrO JICUCTBUSA H
€ro MpoAyKrTa.
II: ymers oCymiecTBIsTH
CpaBHEHHUE 1
KJIacCU(PUKALINIO (o
3aJIaHHBIM KPUTEPHSIM
T'JIABA 1V. PACCKA3BbI 10 XUMMMU (3 yaca)

31 | Yuenuueckas Brictynator ¢ | II: ocymectBisars nouck | DopmupoBanue
KoH(pepeH1us COOONICHUSIMU U 3aIIUTON | 1 OTOOpP HMCTOYHUKOB | HHTEIJICKTYyIbHBIX
«Bruimaromuecs npeseHTanui. Bcerynator | HeoOxoaumon u TBOPUYECKHUX
PYCCKHE YUYEHBIE - B JIUCKYCCHH, 00CYXIat0T | ”H(GOpMAITIH; CIIOCOOHOCTEH,
XUMUKI pazITuYHbIC MO3UIINY, | CHCTEMATU3UPOBATh HH- | OTBETCTBEHHOTO

aHATN3UPYIOT dbopmarnuro; OTHOIIEHUS K
nH(dOopMaIuio, JIENarT | GOpMyIHPOBATH 00y4eHHIO;
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BBIBOJBI.

npo0JIeMy; ydacTBOBaTh
B TpymnmoBoi paboTe;
o0o0mars ©  JeaTh
BBIBOJIBI 110 M3yYCHHOMY

MaTepHay.
K: 0OMEHHUBATLCS
MHEHUSSMH B TIape;
CITyIIaTh

OJHOK/IACCHUKOB 51

MOHMMATh WX TO3HIINIO;
HAaXOAWTh OTBETHl Ha
BOTIPOCHI,
(bopMynIupoBaTh UX.

P: mpunumars y4eOHyrO
3ajauy; a/IeKBaTHO
BOCIIPUHUMATh
UHDOPMAIUIO  YUUTEIS;
COCTaBJISITh IJIaH OTBETA;
COCTaBIISITh BOIPOCHI K
TEKCTY, pa30uBaTh €ro

Ha OTAEJIbHBIC
CMBICJIOBBIE 4acTH;
OCYILECTBIISITh

ITOCTAHOBKY yueOHOMI
3aJja4yl Ha OCHOBE COOT-
HECEHHUsI TOro, 4TO YK€
U3BECTHO Yy4YalluMCs, H
TOr0, 4YTO €Ile He

IMIO3HABATCIBHOT'O
HHTCpCCa
MOTHBOB
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HN3BCCTHO.

32

Konkypc
COOOIIECHU M
yyamuxca  «Moé
JI00NMoe
XHUMHYECKOE
BEIIIECTBOY

Brictynaror c
COOOIICHUSIMU U 3aIlUTON
npe3eHTanuu. Bcerynaror
B JIUCKYCCHH, 00CYXIaroT

pas3nyHbIe MO3UINH,
aHAIM3UPYIOT
uHbopMaInio,  JeNaroT
BBIBO/IBI.

[1: ocymecTBIATh MOUCK
U OoTOOp HWCTOYHHKOB
HEO00XO0IUMOM
uHbOpMaIuy;
CUCTEMaTHU3UPOBATh WH-
dbopmanwro;
dbopMynupoBaTh
npo0JieMy; y4acTBOBATh
B TIpynmnoBod paboTe;
0000maTe W  AeaTh
BBIBOJIBI TI0 U3YyUYECHHOMY

Marepuany.

K: 0OMEHHUBATHCS
MHEHUSIMU B Tape;
CITyIlIAaTh
OJHOKJIACCHUKOB U

MOHUMATh WX TO3HIINIO;
HAaXOAWTh OTBETHl Ha
BOTIPOCHI,
(bopMyIupoBaTh HX.

P: mpuHuMarh y4yeOHYIO
3ajauy; a/ICKBaTHO
BOCTIPUHUMATh
UHOOPMAITUIO  YUUTEIS;
COCTaBJISITh IJIaH OTBETA;
COCTaBJISITh BOIPOCHI K
TEKCTy, pa3duBaTh €ro

dopMupoBaHue
UHTEJIEKTYaJIbHbIX
u TBOPUYECKUX
CIIOCOOHOCTEH,
OTBETCTBEHHOTO
OTHOIIICHUS K
00y4YEeHUIO;
MO3HABATEIHLHOTO
UHTEpeca u
MOTHBOB
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Ha OTACIIBHBIC

CMBICIIOBBIE 4acTH;
OCYUIECTBJISITh
MOCTaHOBKY yueOHOMI

3a7a4d Ha OCHOBE COOT-
HECEHUSI TOro, 4TO Y¥Ke
M3BECTHO Yy4YalluMcs, Hu
TOro, 4YTO €IIe He
W3BECTHO.

33

Konkypc
YYEHUYECKHUX
MIPOEKTOB,
MOCBSIIICHHBIN
HCCIICIOBAHUSIM B
obOiacTn
XUMHYECKHUX
peakuuii

BreicTynaror ¢ 3ammramu
MPE3CHTAIUH, MUWHH-
IpoeKkToB. Bcerymaror B
JUCKYCCUHU,  OOCYXKIatoT

pa3zIuYHbIC MTO3HIINH,
aHAJIM3UPYIOT
uHdopMaIuio, JenaroT
BBIBOJIBI.

IT: ocymecTBIsTh MOUCK
U OoTOOp HUCTOYHUKOB
HE00X0 MO
uHdopmanuu;
CHUCTEeMaTH3HpPOBaTh WH-
dbopmariuo;
bopMyIMpOBaThH
nmpobJjieMy; yd4acTBOBATH
B TIpynmoBod paboTe;
0000maTe W  AeaTh
BBIBOJIBI 110 M3yYECHHOMY

Marepuany.

K: 0OMEHUBATLCA
MHEHUSIMU B Mape;
CITyIlIAaTh
OJIHOKJIACCHUKOB 51

MOHMMATh HUX TMO3UIHIO;
HaxOJUTh OTBETHl Ha
BOIPOCHI,

dopmupoBaHue
UHTCIUICKTYaIbHBIX
u TBOPYECKHUX
CITOCOOHOCTEM,
OTBETCTBCHHOTO
OTHOIIICHUS K
00y4YeHHIO;
II03HABATEILHOIO
UHTEepeca "
MOTHBOB
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¢dbopmyaHpoBaTh UX.

P: npunumarp yueOHYIO
3ajauy; aJIeKBaTHO
BOCTIPUHUMATh
UHPOPMALIMIO  YUUTEIIS;
COCTaBJISITh IJIaH OTBETA,
COCTaBJISITh BOIPOCHI K
TEKCTYy, pa30uBaTh €ro

Ha OT/AEIbHBIC
CMBICJIOBBIE YacTH;
OCYILECTBIISITh

MOCTaHOBKY yueOHOI
3aJja4yd Ha OCHOBE COOT-
HECEHHUs] TOr0, UTO YXkKe
U3BECTHO Y4YalllUMCs, U
TOrO, 4YTO €le He
U3BECTHO.
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