MyHuLunanbHOE Ka3eHHOe 0011eo0pa3zoBaTeabHoe yupexaenne «Cpeanss o01eo0pa3oBaTe/ibHas
mKona c. Myxuno 3yeBckoro paitona Kuposckoit o6macTm»

MoanucaHo
undposom
NoanNuCbio:
O6yxoga C.I0.

~ ﬁ [ata: 2022.09.01
12:12:52 +03'00'

Pabouas mporpamma Kpykka

XMUA? OTO UHTEPECHO!
7 KJacc

2022 — 2023 y4eOHblii TOJ

CocTaBUTEND:
Maxuesa A. H.

YUUTEIb XUMUU U OuoJIoruu

¢. Myxwuno, 2022



HNOACHUTEJIBHASA 3AIIUCKA
Pabouass mporpamma kpyxkka «XuMus? DTO HHTEpecHO!» Ui ydammxcs 7 Kiacca
pa3paboTaHa Ha OCHOBE CJIEIYIOIUX HOPMATUBHBIX JOKYMEHTOB:
J ®denepalibHbII TOCYJapCTBEHHBII 00pa30BaTeIbHbI CTAaHAAPT OCHOBHOTO

obmiero oOpa3oBaHus, YTBEPKICHHBINM MPUKa3oM MUHUCTEpCTBA 00pa30BaHUS U HAYKH
P® ot 6 oxTsa06pst 2009 r. Ne 373,

. OcHoBHast 0Opa3oBaTeNibHas MPOrpaMMa OCHOBHOTO O0IIEro 00pa3oBaHHUS
cpenHeit o0meoOpazoBaTebHON IIKOJIBI ¢. MyxuHO 3yeBckoro paiioHa KupoBckoii
obJacTu.

J [Iporpammsbl kypca xumuu g 7 kinacca aBropoB O.C. 'abpuensna, I'.A.

[Munapesa (Xumus. 7-9 xnaccel: Paboune nmporpammsl / coct. T.J[. 'amOypreBa. — M.:
Hpoda, 2015 1.)
e nmporpaMmsl:
- ®opMUpPOBaHUE ECTECTBEHHO - HAYYHOTO MUPOBO33PEHUS MIKOJIHHUKOB.
- O3HakoMJieHUE C 00BEKTaMHU U SIBJICHUSIMH MaT€pPHUaAIbHOTO MUPA.
- Pacmmpenue kpyrosopa, MCHOJIB30BaHUE PA3IUYHBIX METOA0B MO3HAHUS MPUPOJIBL.
- ®opMUpPOBaHNE IPOEKTHO — UCCIIEIOBATEIBCKUX KOMIIETEHIIUN 00yYaronIXCs.
3agayaMu TpOrpaMMBbl SIBISIOTCS CIEIYIOIIHE:

1. ChopmupoBaTh YCTOMYMBBINA MO3HABATEIBHBIM HHTEPEC K MPEAMETY XUMUU:

o MOATOTOBUTh YUYalIMXCAd K HM3YYCHHIO Y4eOHOro mpeameTa XuMus B 8
KJ1acce;

J pa3BUTh NIO3HABATEJIbHbBIE UHTEPECHl U MHTEIIEKTYalbHbIE CIIOCOOHOCTH B
nporiecce MPOBEACHUS XUMHUYECKOTO IKCIIEPUMEHTA, CAMOCTOSATEIBHOCTD IIPUOOPETEHHS
3HAHUU B COOTBETCTBUU C BOSHUKAIOUIMMH KU3HEHHBIMH MTOTPEOHOCTAMU;

. (dbopMHupoBaTh yMEHHUS HAOIIOAAaTh U OOBACHATH XUMHUYECKUE SIBICHUS,
IPOUCXOSIINE B IPUPOJIE, OBITY, IEMOHCTPUPYEMBIE YUUTEIIEM;
. ¢dopmHupoBaTh yMeHHe pabOTaTh C BEIIECTBAMH, BBINOJIHATh HECIOXKHBIE

XUMHYECKHE OMBITHI, COOMIOAATH MpaBuia TEXHUKH 0€30MacHOCTH;
2. Pa3BuBaTh HccIeA0BaTENbCKUE U TBOPUECKHUE CIOCOOHOCTH yUaIllUXCSl:

o ¢dbopmMHUpoBaTh  yMEHHE BBIMOJIHATE M TPaMOTHO  O(OpMIIATH
HCCJIEIOBATENbCKYIO PadoTYy;
o ¢dbopMyIMpoBaTh IIeNIb M 3aJa4d HCCIEJI0BaHMs, BBIJIBUTATh THUIIOTE3Y,

BBIJICJIATE MPO0JIeMy, OOBEKT U MpPEeAMET UCCIIEAOBAaHUS, COCTABIAThH IUIAH JEHCTBUHA U
KOPPEKTUPOBATh €T0;

o JieNaTh BBIBOJIBI M 3aKJIFOUEHHMSI, aHATTU3UPYsI IPOJIEIaHHYIO paboTy.
3. ®opmupoBaTh HHHOPMAITMOHHO-KOMMYHHKAIIMOHHYIO TPAMOTHOCTb:

o pa3BUBaThb YMEHHs CaMOCTOSITENbHO HCKaTh, OTOMpaTh, aHAJIU3UPOBATH,
IPEJICTaBIATh, NepeJaBaTh UHPOPMAIIUIO, UCIIOJIb3YSl COBpEMEHHbIE MH(POPMAIMOHHbIE
TEXHOJIOTHH;

o COBEpIICHCTBOBATh TEXHUYECKHE YMEHHSI U HaBBIKM paboOThl C

mporpaMMaMyd TO CO3JaHHUIO TECTOBBIX U Tpaduueckux OOBEKTOB, JIOKYMEHTOB,
npe3eHTaIuii, (PUIHMOB.
4. BocnUTBIBaTh 3KOJOTMYECKYIO TPAMOTHOCT:

. ¢dbopmMHupoBaTh YMEHHMsS IPOTHO3UPOBATH BO3MOXKHBIE  IOCIIEJCTBUSA
NEeSITeIbHOCTH YeJlOBeKa JUId JIOCTHIXKEHHs 0e30MacHOCTH, Kak CcOOCTBEHHOU
KHU3HEIEATEIIbHOCTH, TaK U 0€30IMaCHOCTH OKPYXKAIOIEH Cpeibl;

. ¢dopmupoBaTh  yMeHHs ~ OOECHEeYUTh  JIMYHYIO  SKOJOTMYECKYIO

0e30MacHOCTb, Jeslasg NPaBHIbHBIM BBHIOOP CpPeAM OTPOMHOIO  KOJMYECTBAa HOBBIX
XUMHYECKH CUHTE3UPOBAHHBIX BEILECTB, & TAK )K€ OLIEHWBATH PEKJIaMY, COJEPKaLIYIO
Mo/14ac JIO’KHbIE CBEICHUS JUIsl MOTPEOUTENS MM TPOTHUBOPEYAIYI0 OCHOBHBIM 3aKOHAM
€CTECTBEHHO - HayYHbIX JUCIUILINH.



Pabouas mporpamma peanmusyercst Ha ocHoBe YMK, co3maHHOTO Mmojx pyKOBOACTBOM
O.C. I'abpuensna u yueOHuKa «Xumusi. BBogHbId Kype. 7 kimace» / Xumus. BBogHsIil kype. 7
KJ1acc
IMa6puensu O.C., OctpoymoB N.I'., Axnebunnn A.K. 7-e uzn., crep. - M.: 2013. - 160 c. //
Pabouas mporpamma KpyxKa Juis 7 Kjlacca IpeaycMaTpuBaeT u3yudeHrue XUMHH B 00bEMe
34 wdaca B roa, | yac B Henemo. KanengapHo-reMaTuiyeckoe IIaHUPOBAHKUE COCTaBlIeHO Ha 34
qaca.

JIMYHOCTHBIE U METAIIPE/IMETHBIE PE3YJIbTATbI OCBOEHUSA
KPYIXKA

CucTeMHO — AeSITeIbHOCTHBIN MOJIX0/1, JIKAIMKA B OCHOBE CTaHAapTa, IPEANosaraer:

- OTIpPEICIICHHE TICJIM U OCHOBHOTO PE3yJIbTaTa 00pa30BaHUs KaK BOCIIUTAHUE U PA3BUTHE
JUYHOCTH OOYYArOIIMXCS, MOATOMY CTaHJApT YyCTAHABIMBAaeT TPEOOBAaHHSI K pe3ylbTraraM
00ydJaronuxcst He TOJIBKO MPEAMETHBIM, a B TIEPBYIO 04epPe/lb TUYHOCTHBIM U METAIPEIMETHBIM.

MeranpeamMeTHble  pe3yJIbTaThl MPEACTABISIIOT ~ cOOOM OCBOCHHEIC
o0Oy4JaromMMuUCs yHUBEpCallbHbIEe YyueOHbIe AeicTBUS (TIO3HABATENbHBIC, PETYJISTHUBHBIE U
KOMMYHUKATHUBHBIE), 00€CTICUNBAIOIINE OBJIAJICHUE KIIOUYEBBIMU KOMITETEHIUSIMU. JINYHOCTHBIE
pe3yNbTaThI MIPEICTABISAIOT COOOM OCBOCHHBIE TUYHOCTHBIE Y Y /1.

OcBoenue mporpaMmmMbl 00y4arOIIMMHCS TTO3BOJIHUT MOJTYUYUTh CIACAYIOMINUE PE3YIbTaThl:

- B cdepe pa3BuTuS JTHYHOCTHBIX YHHBEPCAJbHBIX Y4eOHBIX eHCTBMIi cO37aTh
yCIOBHSA 111 (POPMHUPOBAHHUS:

* OCHOB COIMATbHBIX KOMIETCHIMH (BKIIOYas LEHHOCTHO-CMBICIOBBIE YCTAaHOBKH U
MOpaJibHbIE HOPMBI, OTIBIT COIIMATbHBIX U MEXKJIMYHOCTHBIX OTHOIICHUN);

* TOTOBHOCTH U CIIOCOOHOCTH K MEpeXoay K caM0o0Opa30BaHUIO Ha OCHOBE y4EOHO-

MO3HABATEIbHOW MOTUBALIUM, B TOM YHCJI€ TOTOBHOCTH K BBIOOPY HAIIpaBICHUS

popUIBLHOTr0 00pa30BaHMUS.

- B cdepe pa3BuTHI KOMMYHMKATUBHBIX YHUBEPCAJbHBLIX Y4YeOHBIX [eilcTBUM
mporpaMmma crocoOCTBYeT:

* (QopmupoBaHUIO JEMCTBMI 1O OpraHM3allud W IUIAHUPOBAHHUIO  y4eOHOTO
COTPYIHUYECTBA C YUUTEIEM U CBEPCTHUKAMH, YMEHUU paboTaTh B TpyIIe U MPUOOPETEHUIO
OTBITa TaKOHW palbOThI, MPAKTUYECKOMY OCBOCHHIO MOPATBHO-ITHYECKUX U TICUXOJOTUUYECKHX
MIPUHIIMIIOB OOIICHHS U COTPYIHUYECTBA;

* IPAKTHYECKOMY OCBOEHUIO YMEHUI, COCTABJISIOIIMNX OCHOBY KOMMYHUKATUBHON

KOMIIETEHTHOCTH: CTaBUTh M peliaTh MHOTOOOpa3Hble KOMMYHHKATHUBHBIE 3aJauu;
JIEUCTBOBATh € YYE€TOM TMO3UIMUA JAPYroro M YMETh COIJIaCOBBIBATH CBOW JICHCTBUS,
yCTaHAaBIMBAaTh W  MOJJCPKUBATh HEOOXOJMMBIE KOHTAaKTHI C JOPYTMMH  JIOJbMU;
YIOBIIETBOPUTEIHHO BJIAJIETh HOPMaMHU M TEXHUKOUW OOIICHHUSI.

- [IpuopureTHOE€ BHUMaHUE YAENSIETCS MO3HABATEIbHBIM YHHBEPCAJbHBIM yY4eOHBIM
JelCTBHSAM.

* MPAKTUYECKOMY OCBOEHHUIO OOYUYAIOIIUMUCS OCHOB MPOEKTHO - HCCIIEIOBATEIHCKON
JIeSITEILHOCTH,

* IPAaKTHYECKOMY OCBOEHHUIO METOJIOB TTO3HAHMSI, MCTIOIB3YEMbIX B PA3THUYHBIX 00JaCTIX
3HaHUS W cdepax KyIbTyphl, COOTBETCTBYIOIIETO WM HWHCTPYMEHTApHUsl M TOHATUHHOTO
amnmapara, peryaspHOMYy OOpalleHHI0 B y4eOHOM Ipoliecce K HCIOIb30BAHUIO OOMICYYeOHBIX
YMEHHH, 3HAKOBO-CUMBOJHYECKUX CPEICTB, IIMPOKOTO CHEKTpA JOTHUYECKUX JEUCTBUUA U
onepauui.

- B cdepe pazBurtus PperyJATUBHBIX YHHBeEpPCAJIbHBIX Y4YeOHBIX [elcTBMIl
MPUOPUTETHOE BHHUMAaHUE yaensercs (HOPMHUPOBAHHMIO JEHCTBUI IIeNenofiaraHus, BKIIOYas
CITOCOOHOCTH CTAaBUTh HOBBIE YUEOHBIC 1I€TH U 33]1a4H, INIAHUPOBATh UX PEaTU3aIIHIO.

- B cepe pa3BuTHs miiaHupyeMbIX BOCIUTATEIbHBIX Pe3yJIbTATOB Kypca:

Ilepeuiil yposensv pe3yribmamog - NMPUOOPETEHNUE IMIKOJIBHUKAMU COIMAJIBHBIX 3HAHUH U
MPEJACTABICHUA O XUMHYECKHUX TEXHOJIOTHSAX, O 3HAYEHUE XHMHUU B COBPEMEHHOM MMpE,
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pa3IMYHBIX TEXHUKAX U BUAAX MCKYCCTBA, UCIOJIB3YIOIUX JOCTUKEHUS XUMHUM, IOHUMaHUS UX
COLIMAJIHOM 3HAYMMOCTH B IIOBCEIHEBHOM XKM3HU. [l JOCTHI)KEHUS JAHHOIO YpPOBHSA
pe3ybTaTOB 0CO00E 3HAUYEHUE MMEET B3aMMOJCHCTBHE YUYEHHKA CO CBOMMH YYHMTEISAMU Kak
3HAYUMBIMH JUI1 HErO HOCUTEISIMU COLMAJIBHOTO 3HAHUS U MIOBCEJHEBHOT'O OIIBITA.

Bmopoti yposenv pe3yrbmamog - HopMUpOBaHHE O3UTUBHOIO OTHOILIEHUS MIKOJIBHUKOB
K 0a30BBIM LIEHHOCTSIM OOlIecTBa (4eJ0BeK, ceMbs, OTedecTBO, NMPUPOIA, MUP, 3HAHUSA, TPYA,
KyJIbTYpa), YB@KEHHUS K JIyXOBHO-HPAaBCTBEHHBIM IIEHHOCTSIM B IIPOLECCE KOMIUIEKCHOTO
OCBOEHHUS IIPOrpaMMbl, OCMBICIICHHOTO IOHMMAHHS POJIA M 3HAYEHUSA KYJIbTYPbl B JKU3HU
Hapoja, LEHHOCTHOTO OTHOLIEHUS K COLUAJIbHON pealbHOCTH B LEJIOM. [l IocTuykeHus
JAHHOTO YpPOBHsI pE3yJbTaToB 0co00O€ 3HAYEHHWE MMEET pPaBHOIIPABHOE B3aMMOJEHCTBHE
IIKOJIbHUKA C JAPYTMMHU ILIKOJIbHUKAMHU Ha YPOBHE KJacca, IIKOJIbI, TO €CTh B 3alllUIICHHOMH,
JIPYKECTBEHHON €My COLMAJIIBHOM Cpee.

Tpemuii yposenv pe3ynibmamos - INOJIydeHHE HIKOJIbHUKAMU OIbITa CaMOCTOSTEILHOTO
COLIMATIBHOTO  JOEHCTBUS, pa3BUTHE TBOPYECKOIO IMOTEHIMAAA JIMYHOCTHM B  IpoLecce
UCCIICIOBAaHUST W peaTM3alliil TBOPYECKUX MPOCKTOB — HCCIEAOBATEIBCKOW padoThl. Jls
JOCTMDKEHUSI JIaHHOTO ypPOBHSA pe3yJbTaToB 0co00e 3HaueHHe HMEeT B3auMOJEHCTBHE
IIKOJbHHUKA C COIMAJIBHBIMU CyOBEKTaMHU 3a TpEAeiIaMy IIKOJbBI, B OTKPBITOW OOIIECTBEHHOMN
cpeze.

Cucrema oTcneXKMBaHUs U OLICHUBAHUSI PE3YJIbTaTOB OOYUYEHHUS IIKOJIBHUKOB IPOXOJIUT
yepe3 ydacTHe uMX B Oecelax MO pa3sHbBIM TeMaM, yyacTHE€ B HAaydyHO — HCCIIE€AO0BATENIbCKUX
KOH(pEepEeHIIMAX W KOHKypCax HCCIEIOBAaTEIbCKUX pPAadOT, peaH3alHio HCCIeI0BATEIbCKIX
IIPOEKTOB.

Bce oOyuaromuecss B TeueHUE MOCEIICHUS 3aHITUNA BHIOMPAIOT TEMY HCCIIEI0BAaHUS U
BBINOJIHAOT UCCIIEA0BATENBCKYIO pab0Ty, KOTOPasl MPEACTABIIAETCS HA UTOIOBOM KOH(EpEHUH.
ITpu 3TOM BO3MOKHO BBIIIOJTHEHHE TBOPUYECKOI'O OTUYETA KaK MHIAMBUAYAIBHO, TaK U B TPYIIIE U3
3-4 yenoBex.

@®opmupoBanue YVYJl BeicTymaeT Kak IieJib 00pa3oBaTelbHOrO Ipoliecca, a HUxX
c(OPMHPOBAHHOCTH OIPEEIIAET €ro 3PPEKTUBHOCTD.

COJAEP/KAHUE TEM KPYXKA «Xumusa? 310 HHTEpecHO!»
I'naBa 1. Xumus B uenrpe ecrectso3Hanus (11 yacos)

XuMUs Kak 4acTb ecrecTBO3HaHus. [Ipeamer xumun. XuMus — 4acThb €CTECTBO3HAHMS.
B3anmooTHOWIEHHs YenoBeKa M OKpyxaromero mupa. llpenmer xumuun. ®@usndeckue tena u
BenlecTa. CBolicTBa BenecTB. [I[ppuMeHeHNEe BEIECTB HA OCHOBE UX CBOWCTB.

Habmtonenne M 3KCHEPUMEHT Kak METOAbl HM3YyYEHUS €CTECTBO3HAHUS M XUMHH.
HaOnronenne kak OCHOBHOW METOJl MO3HAHUS OKPY)KAIOLIET0 MHUpa. YCIOBUS IPOBEICHUS
HaOmoneHus. I'mnorte3a. OkcnepumeHT. BriBoa. Crpoenue mnnamenu. JlaGopatopuss u
o0opyoBaHue.

MopenupoBanue. Mogenb, MoaenupoBanue. OcCOOCHHOCTH  MOJEIUPOBAHUS B
reorpadpun, ¢usuke, Ouomnorun. Mopenu B Ouonorun. Mymspku. Mogenu B Qu3mMKe.
OnektpodopHass MammHa. ['eorpapuyeckue Moaenu. XHUMHUYECKHE MOJENU: MpeaMEeTHbIE
(Mozmenu aToMa, MOJIEKYJ, XMMHUYECKHMX W TPOMBIIUIEHHBIX IPOU3BOJACTB), 3HAKOBBIE, WIIU
CUMBOJIbHBIE (CUMBOJIBI 3JIEMEHTOB, ()OPMYIIbI BEIIECTB, YPAaBHEHUS PEAKIIHIA).

XuMuueckue 3Haku M (opMysbl. XUMHUECKHMH 3JIeMeHT. XuMuyeckue 3Haku. Mx
o0o3HayeHue, MpousHoleHne. Xumuueckue ¢opMynbl BemecTB. [IpocTeie M ClOXKHBIE
BemecTBa. MHaekcsl u ko duunenTsl. KauecTBeHHBINH U KOJTMYECTBEHHBINH COCTaB BELECTBA.

XuMmus U Qu3uka. YHUBEPCAIbHBIA XapakTep MOJIOKEHUH MOJEKYISIPHO-KHHETUYECKOM
teopun. IloHATHS «@TOM», «MOJEKynIa», «uoH». CrpoeHue BemecTBa. Kpucrammmdeckoe
cocrosiHue BenlecTBa. Kpucramueckue pemerku TBepabix BemecTB. duddysus. bpoynosckoe
JBIKEHME. BelecTBa MOJIEKYIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS.



ArperatHble COCTOsiHUSI BemiecTB. [loHATHE 00 arperaTHOM COCTOSIHUM BEIECTBA.
duznyeckue U XuMudeckue siBjaeHus. ['a3oo0pa3Hbie, KUAKUE U TBep/ble BeuiecTBa. AMOpQHbIE
BELIECTBA.

Xumus u reorpadus. Ctpoenune 3eMiu: sSapo, MaHTUA, Kopa. Jlutochepa. MuHepainsl u
ropHble NOpOJbl. Marmaruueckue M Oca-JA04Hble (HEOPraHMYEeCKHE U OpraHUYecKHe, B TOM
YHCIIe ¥ TOPIOUre) MOPO/IbL.

Xumuss v Ouonorus. XUMUYECKHI COCTaB KUBOW KJIETKH: HEOpTaHW4eckue (Boga M
MUHEpAJIbHBIE COJM) U OpraHudyeckue (OenKu, KHUpbI, YIJIEBOAbl, BUTAMHHBI) BEILECTBA.
buonorudeckast poib BoAbl B )kuBOH Kietke. @oTtocunres. Xnopodumi. buonoruveckoe 3Have-
HUE KUPOB, OEIKOB, d(PUPHBIX Maces, YrieBOJAOB W BHUTAMUHOB /JIsi KU3HEACSITEIbHOCTU
OpraHU3MOB.

KauectBennsie peakuuu B xumuu. KauectBeHHble peakiuu. Pacrio3naBanue BelIecTB C
IIOMOUIbI0 KA4YECTBEHHBIX pEaKIUi. AHanuTuyeckuil curHai. OmnpenenseMoe BELeCTBO U
PEaKTUB Ha HETO.

Jemoncmpayuu

o Komnekuus pa3nuyHbIX MPEeAMETOB Uiu Qororpaduil npeaMeToB U3 alOMUHUS
JUISL WJUTFOCTPALIUU MJIEU «CBOMCTBA — IMPUMEHEHUE.

e VYuebHoe oOOpymOBaHUE, WHCIOJNb3yeMOe Ha ypokax ¢(usuku, Ouonoruu,
reorpauu U XUMHH.

e DnekrpodopHas mamuHa B aerictBuu. ['eorpaduueckne monenu (rmodyc, kapra).
buonoruueckue mozenu (MyJsKM OpPraHOB M CHUCTEM OpPraHOB pPAacTEHUM, >XKMBOTHBIX U
yenoBeka). PU3NYecKue U XUMUYECKHUE MOJENT aTOMOB, MOJIEKYJI BEIIECTB U KpUCTalInye-
CKHX PELIETOK.

e (OObeMHBIE U MAPOCTEPKHEBBIE MOJIEIH BOJIbI, YTJIEKHCIOTO U CEPHUCTOTO Ta30B,
MeTaHa.

e OOpa3ubl  TBEpPABIX  BEIIECTB  KPUCTAUIMYECKOTO  CTpoeHus.  Mogjenu
KPUCTAIIMYECKHUX PELIETOK.

e Boma B Tpex arperaTHbIX COCTOSIHMSX. Koyeknus KpHUCTaNIMYECKUX H
aMOp(HBIX BEIIECTB U U3JEJINN U3 HUX.

e Kouekuus MUHEpasoB (J1a3ypuT, KOPYH, XalbKOIUPUT, (PIIFOOPUT, TAJINT).

e Komnekuus ropHelx nopoi (TpaHuT, pas3iaudHble (OpPMbI KajdblUTa — MeJ,
MpPaMop, U3BECTHSK).

e Kouekuus roprouux ucKonaeMbix (He(Th, KAMEHHBIN yrojib, CIAHIbL, TOPO).

Jlemoncmpavyuonnsvie 3kcnepumenmal

e HayuHnoe HaOmroeHue U ero onucanue. M3ydenue cTpoeHus MIaMeHH.

e CnupToBas SKCTpaKIUsA XJI0pOopUIIa U3 3eJeHbIX JIUCTHEB PACTEHUH.

e «llepenuBanue» yriekuciaoro raza B CTakaH Ha ypaBHOBEUICHHBIX BECaX.

e KayecTBeHHas peakuus Ha kuciopoi. KadecTBeHHas peakuus Ha YIJIEKHMCIIBIN
ras.

Jlabopamopuuvie onvimot

e PacnpocTpaHeHue 3amaxa OJIEKOJOHA, JYyXOB WM JE€30/0paHTa KakK IpoIecc
b dysun.

e HaGmonenne OpOYHOBCKOTO —JIBXKEHHMS YacTHYEK YEpHOW TYyIIM TOA
MHUKPOCKOIIOM.

o Jluddysus nepmaHranata Kauaus B KeIaTHHE.

O6HapyxeHne d3(GUPHBIX Maces B aneIbCHHOBON KOPOYKE.
W3ydeHue rpaHuTa ¢ MOMOIIBIO YBEINYUTEIBHOTO CTEKIIA.
Omnpenenenue conep:kanus BOAbl B PACTEHUU.

OO6HapyxeHue Maciia B CEMeHax MOJICOJIHEYHHKA U IPELIKOro opexa.
OOHapyxeHue Kpaxmaja B MIIEHUYHOH MyKe.



e BsaumoseiicTBre acCKOpOMHOBOW KUCIIOTHI C oaoM (ompenenenue ButamuHa C B
pa3IMYHbIX COKaX).
e [IponyBaHue BBIABIXa€MOI'O BO3/1yXa Y€pe3 U3BECTKOBYIO BOAY.
e (OOHapyxeHue U3BECTKOBOM BOJIbI CPEIU PA3JINYHBIX BEILIECTB.
omawmnue onvimol
e l3roroBieHue Mozenel MOJIEKYJl XMMUYECKUX BEUIECTB U3 IJIACTUIINHA.

e Jlubdysus caxapa B Boje.
e  OIBITHI C MMYCTOM 3aKPBITON IJIACTUKOBOW OYTHUIKOM.
e (OOHapyxxeHHe KpaxMaia B IPOJyKTaxX MUTaHUS; sI0J0KaxX.

Ilpakmuueckasn padoma Ne 1. 3nakoMCTBO C 1ab0opaTopHBIM 000pyoBaHueM. [IpaBuia
TEXHHUKHU 0€3011aCHOCTH.

Ilpakmuueckas padoma Ne 2. Habnronenue 3a ropsiieil cBeuoir. Y CTpoiicTBo U pabota
CIIUPTOBKH.

I'nasa 2. MaremaTuka B xumuu (9 4acon)

OTHOocuTeNbHBIE aTOMHAas M MOJIEKYJspHas Macchl. OTHOCHTENbHas aTOMHAas Macca
anemeHTa. MonekyisapHas macca. OrnpeelieHne OTHOCUTEIbHON aTOMHOM MacChl XUMHUYECKHUX
anemeHToB o Tabnuie /1. 1. Menneneea. HaxoxaeHre OTHOCUTENbHONW MOJIEKYJISIPHON MaccChl
o ¢opmysie BemecTBa Kak CyMMbI OTHOCHTEIIBHBIX aTOMHBIX MacC, COCTABJISIFOIINX BEIIECTBO
XUMHUYECKHX 3JIEMEHTOB.

MaccoBass 1oyt 3JeMEHTa B CJIOKHOM BeuniectBe. [loHsitue o0 wmaccoBod joiie
XUMHYECKOT0 JIEMEHTa B CJI0’KHOM BEIIIECTBE U ee pacueT no Gopmyrne Bemecta. Haxoxaenue
dbopMysbl BElIECTBA IO 3HAYCHHUSIM MACCOBBIX JOJIed OOpa3yIolIUX €ro 3JEMEHTOB (s
JIBYX4acOBOT'O U3yUEHUs Kypca).

Uucteie BemectBa U cmecu. Yucrteie BemectBa. CMecu. ['eTreporeHHbie 1 TOMOTEHHbBIC
cmecH. ['azoo0pa3Hbie (BO31yX, MPUPOAHBIN ra3), kuakue (HedTh), TBepable cMecu (TOpHbIE
MOPO/IbI, KyJIMHAPHBIE CMECH M CHHTETUYECKUE MOIOIIUE CPECTBA).

O6bemuas nonst raza B cMecu. OmpeneneHue o0beMHOM gonu raza B cMmecu. CocTtaB
aTMoc(epHOro Bo3/lyXa U IpUPOIHOTO raza. Pacuetr oObema 101m raza B CMECH 110 €ro 00beMy U
Hao000pOT.

MaccoBasg [nonst BemiecTBa B pacTBope. MaccoBast 10 BellecTBa B PAacTBOPE.
Konnentpanus. PacTtBopuTenh W pacTBOpEHHOE BeEMIECTBO. PacyeT Macchl pacTBOPEHHOTO
BEILIECTBA 10 MACCE PACTBOPA U MACCOBOM J0JI€ pACTBOPEHHOI'O BEILIECTBA.

MaccoBas nonst npumeceid. [loHsTHE 0 yuCcTOM BellecTBE W mpuMecH. MaccoBas J0Jist
npuMecu B obpasiie ucxonHoro BemiecTBa. OCHOBHOE BelIecTBO. Pacdyer macchl OCHOBHOTO
BEII[ECTBA 10 MACCe BEIIECTBA, COJIEPKAIIETO OMPEIETICHHYIO MAaCCOBYIO JIOJIO IPUMECEH.

Jemoncmpayuu

o Komnekuus pa3nuyHbIX BUIOB MpamMopa U U3JIeTTUi U3 HETO.
CMech peyHOTro U CaXxapHOro MecKa U UX pa3/esieHHe.
Komnexnust HepTH 1 HEPTEPOAYKTOB.
Konnekuust OBITOBBIX CMECEH.
Juarpamma coctaBa atmochepHoro Bo3ayxa. lmarpamma cocraBa MPHPOIHOTO

rasa.
e Komneknus «MuHepasibl ¥ TOPHBIE TOPOJIBI».
Jlomawinue onvimol
e II3ydyeHue cocTaBa HEKOTOPBIX OBITOBBIX M (hapMaleBTUYECKUX IPENaparos,
COJIeprKaliX OMPEENIEHHYIO JI0JII0 TPUMECEH.
Ilpakmuueckaa paboma Ne 3. IlpuroroBineHue pacTBopa ¢ 3aJaHHON MacCOBOHM J0Jiei
PacTBOPEHHOI'O BEUIECTBA.

I'aaBa 3. SIBjenus, npoucxoasiue ¢ Bemecrsamu (10 yacon)



Paznenenne cmeceir. CrocoObl pas3zeneHusi cMeceil U ouncTKa BemiecTB. Hekoropsie
IpocTelIIne CIocoObl pa3/iesIeHus] CMecel: INpOCeUBaHME, pPa3/IeJIeHue CMecel IOpPOILKOB
JKene3a W Cepbl, OTCTaWBaHUE, JEKAaHTAlMsi, LUEHTPU(PYTHPOBAHUE, PaA3JIEICHUE C TOMOIIBIO
JIeTUTENIbHOM  BOPOHKHM, (uibTpoBanue. @uibTpoBaHue B Jaboparopuu, OBITY U Ha
npousBojactee. [lonstue o ¢unbrpare. Ancopouus. [lonstue 06 ancopOuum u agcopOeHTaX.
AKTUBHPOBAHHBIN YroJib KaK BAKHEUIIUN acOpOEHT. Y CTPOMCTBO MPOTHUBOrasa.

Jluctuiuisiuysi, WM meperoHka. Juctwmnsanus (IeperoHka) Kak IPOLECC BbIIACICHUS
BEIIECTBA M3 XKHUIAKOM cMecHu. JlMCTHWIUIMpOBaHHAs BoJa W O0JAacTH €€ IMPUMEHEHHs.
Kpucranmnuzanus wnu BeinapuBanue. Kpucrammzauus M BblapuBaHue B JabopaTropuu
(kpuctaymumsaropsl ¥ (apdopoBble YallKU A BblIapuBaHus) U npupoze. Ileperonka HedTH.
Hedrenponykrsl. @pakiinoHHas IEPETOHKA KHUIKOTO BO3IyXa.

XUMUYECKUE peaKUuu. YCIOBHA INPOTEKAaHUS M MPEKPALEHUS XUMUYECKUX DPEAKIUM.
XHMMHUYECKUE DPEaKUHMM Kak IIPOLEecC IpeBpalleHusl OJHUX BELIECTB B Jpyrue. YCIOBUSA
OpOTeKaHUs XUMUYecKUX peakuuil. ConpuUKOCHOBEHHE (KOHTAKT) BEIIECTB, HarpeBaHHUE.
Karamuzarop. Unruburop. YnpasieHue peakiusiMu TOpEeHusl.

IIpusnakn xumuueckux peakuui. [Ipu3HakKM XMMHUYECKUX pEaKLMi: W3MEHEHUE LIBETA,
o0Opa3oBaHHE 0CaJKa, paCTBOPEHUE MOJIyYEHHOI'O OCaJKa, BbIAEIEHUE Ia3a, MOSBICHUE 3amaxa,
BBIJICJICHUE U HU TIOTJIOLICHHUE TEIUIOTHI.

Jemoncmpayuu

e Ounptp [lorTa. Boponka broxHepa. YcranoBka st (UIBTPOBAHUS IO
BaKyyMOM.
e PecnupaTopHble MacKU U MapJIeBbIE MTOBA3KHU.
e IIporuBoras u ero ycTpoucrso.
o Komnexuus «HedTb 1 HEPTETPOIYKTHD».
Jemoncmpayuonnsle IKCnepumMennbl
e PaspneneHne cMecH NMOPOIIKA CEPBI U JKEIE3HBIX ONUJIIOK.
e PasgeneHne cMecH MOPOIIKa CEPhI U MECKA.
e Paszgenenne cmecu BOJBI M PACTUTEIBHOTO MAacja C TOMOLIBIO LEIUTEIBHOU
BOPOHKHU.
e [lonyueHune TUCTUIUIMPOBAHHON BOJIBI C TOMOIIBIO JTAOOPAaTOPHON YCTAaHOBKH IS
MIEPETOHKH JKHJIKOCTEH.
e Paznenenne cMecu TNepMaHraHata M JUXpoMara  KaJgus  crocoOoM
KpUCTAJIIU3AL1H.
e BizaumopeiicTBHe keJIe3HbIX ONMUIIOK U MOPOILIKa Cepbl IPU HarpEBaHUU.
e [lomyyeHue yriaekuciIoro rasa B3aUMOJECHCTBHEM MpamMopa C KHCIOTOM |
0oOHapy»XeHHE ero ¢ IOMOIIbIO U3BECTKOBOM BOJIBI.
e Karanutnyeckoe pasiokeHHEe NEPOKCHIA BOAOPOAa (KaTalau3aTop — JIMOKCHU
maprania (IV)).
e (OOHapykeHue pacTBOpa IIEIOYU C ITOMOIIBIO HHIUKATOPA.
e BsaumMozeiicTBue pacTBOpa MepMaHraHara Kajaus U pacTBOpa AUXpomaTa KaJus ¢
pacTBOpOM Cyib(pUTa HATPUSI.
e BsaumogeiicTBue pacTBopa epMaHIraHarta Kajius ¢ aCKOpOMHOBOM KUCIOTOM.
e BzauMmopelcTBuE XJIOpUIA Keje3a C HKEITOW KPOBSIHOM COJIBIO M THUAPOKCHUIOM
HaTpUA.
e BsaumogeiictBue ruapokcua xkenesa (I11) ¢ pactBopom consiHOM KUCTOTHI.
Jlabopamopnwie onvimol
e AncopOuus KyKypy3HbIMH MaJJOYKaMHU [ApPOB MaXy4YHX BEIIECTB.
e l3yueHue yCTpONCTBA 3A)KUTAJIKH U IIJITAMEHHU.
Homawnue onvimol
e PasgeneHne cMecHu Cyxoro MOJIOKa U PEYHOrO IecKa.
e OtcranBaHue B3BECH IMOPOLIKA JJIS YUCTKH ITOCY/IbI B BOJE U €€ IEKAHTALU.



e AncopOuusi akTHBUPOBAHHBIM YIJIEM KPACSIIMX BEIIECTB MENCU-KOJIBI.

e PacrBopenue B Bojie Tabsietku acnupuHa YIICA.

e [lpuroroBiieHrEe U3BECTKOBOM BOJIbI U OMBITHI C HEM.

e H3yuenue cocraa CMC.

Ilpakmuueckaa paooma Ne 4. BplpamyBaHue KpUCTAILIOB

IKCIIEPUMEHT).

Ilpakmuueckas pavoma Ne 5. OuucTka NOBapEHHOU COJIH.

Ilpakmuueckaa padoma Ne 6. VI3yueHue npoiiecca KOppo3uu xKejesa.

I'aaBa 4. Pacckaswl mo xumun (3 4aca)
Yuenuueckaa kongpepenyun. «Boinaroniyecst pyccKue y4eHbIE-XUMUK.
Kouxkypc coodwenuit yuawuxca. «Moe 1100MMoe XUMHUYECKOE BELIECTBO» (OTKPBITHE,

IIOJIyYEHUE U 3HAUCHUE).

colii  (ToManTHUM

Konkypc yuenuueckux npoekmoe. KOHKypC TOCBAIIEH H3YyYECHUIO XUMHYECKHX

peaKuui.

YYEBHO - TEMATUYECKOE IINTAHUPOBAHUE

No | Coneprxanue Kosn-Bo vacos
TEOPHs PaKTHKA BCETO
1 XUMHS B IEHTPE €CTECTBO3ZHAHUS 9 2 11
2 MareMaTHKa B XUMHH 8 1 9
3 SBneHus, TPOUCXOISIINE C 7 3 10
BEIIECTBAMU
4 Paccka3ssl 1o xuMuu - 4 4
UTOI'O 24 10 34




KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHME

Ne Tema Koua-Bo Buasl geATe/IbHOCTH PesyabTarsl Jara
4acoB Mertanpeamernsie (I1- JInyHOCTHBIE IInan. dakr.
NMo3HAaBaTeJIbHbIe, P-
peryasituBHble, K-
KOMMYHHMKATHBHbIE)
I'JTABA I. XUMHUS B HEHTPE ECTECTBO3HAHMISI (11 yacoB)
XuMHUsL Kak 4acTb Becena o  ecrectBo3Hammm  kak | [I: ¢dopmymmpoBate oTBeTsl Ha | PopmmpoBaHUE

€CTECTBO3HAHMS.
[Ipenmer xumuu

KOMIUIEKCE HayK O IpHpone: (HU3UKH,
XMUMHH, OWONOTHH W reorpaduu; o

BOIIPOCHI
TPyIIoBol  paboTe;

y4duTeid; YydaCcTBOBaTh B

HCII0JIB30BaTh

TIO3HABATEJIbHBIX WHTEPECOB
U MOTHUBOB, HAaIIPaBJICHHBIX

MOJIO)KUTETTBHOM W OTPULATENBHOM | NMpHEMbI paboThl ¢ HH(OpMAIUEH. Ha H3y4eHHe XUMHHU.
BO3JICHCTBUH YEIIOBEKA HA IIPUPOLLY. K: IIJIAHUPOBATh yueOHOoe | PopmupoBanue YMEHUH
Ipesenranmss «Tena W BemecTBa. | COTPYAHMYECTBO C YYMTeJIeM U | coONIOAaTh AUCUMIUIMHY Ha
CpoifcTBa BellecTB KaKk OCHOBAa HX | CBEPCTHUKaMU; BIIJICTh MO- | YpOKe, YBa)KUTEJIBHO
NIPUMEHEHHUS». JleMoHCTpalys | HOJIOTUYECKOM U AMAIOTHYECKOW | OTHOCUTBCS K
KOJUISKI[MH pa3HbIX TpeaMeToB U3 | popmamu peuw. YUUTEIIO u
alIOMUHMS Ul WuirocTpauuu  uneu | P: aJICKBaTHO BOCIIPMHHMMATb | OJHOKIIACCHUKAM.
«CBOMCTBa-TIPUMEHEHUE. nH(pOpMALMIO YYHUTENA; COCTaBIATH
IIaH OTBETA; BBITONHATh
MOCTAaHOBKY y4eOHOH 3amadm Ha
OCHOBE COOTHECEHHsI TOr0, 4TO YiKe
U3BECTHO YyYallUMCs, U TOro, 4TO
€l1le He U3BECTHO.
HaGmonenue u Cnymaror paccka3 o HabmoneHnu kak | I1: opranm3oBbeiBaTh cBOIO yueOHyro | DopmupoBaHHe
JKCIIEPUMEHT  KakK OCHOBHOM METOoJIe NIO3HAHUS | ACATEIbHOCTD; HAy4YUTBCS | MHTEIUIEKTYaJIbHBIX
METOJbl U3y4YEHUs OKpYXaIoILIero Mupa, 00 yCIOBHAX | MPOBOAUTH HAOIIOJCHUS. CIOCOOHOCTEH, yepes
€CTECTBO3HAHMS U IIPOBEICHUS Habmonenus. | K: IUIAaHUPOBATH yueOHOe | aHanmu3 u CHUHTE3;
XUMUU JemoHcTpanus y4eOHOTO | COTPYAHHYECTBO C YYUTEIEM U | [IO3HABATEIbHOIO HHTEpECa;
000pyIOBaHuUsA, HCIOJIB3YeMOIO Ha | CBEPCTHHKAMU; BIIJICTh | OCO3HAHUS LEHHOCTHU
ypokax (U3MKH, XUMHH, OHMOJIOTMH U | MOHOJIOTMYECKOW W JMalOTHYECKOH | METO/IOB Hay4HOI'O
reorpaum. JlemoHcTpanus | popmamMu peud; BBIpaXKaTh CBOM | ITO3HAHMS.

Ha6J'HOH€HI/IH CTpPOCHUS IIJIaMCHU.

MBICTIH € JIOCTATOYHOM MOJHOTOH M
TOYHOCTBIO.

P:

aJICKBATHO BOCIIPUHHUMATDH

I/IH(i)OpMaIII/IIO yuuteiid; COCTaBJIATH

IJ1aH

OTBCTA, BBITIOJIHATH

nabopatopHylo paboTy U JAenaTh
BBIBOJIBI 110 PE3yJIbTATaM.




IIpaxTuueckas
pabota Ne 1
«3HaKOMCTBO c
mabopaTOPHBIM
000pyIOBaHUEM.
[IpaBuna TexHUKHU
0e30macHOCTH

Wzyuuts npaBuiia TEXHHUKH
0e30IacHOCTH npu pabote B
XUMHUYecKoM KabmHeTe. Hayumtbes ux
MIPUMEHSITD. Paccmotperts
nmabopaTopHOe 00OpymOBaHWE. Y3HATh
€ro yCTPOWCTBO, HA3HAYCHUE, ITPUEMBbI
oOpareHusI.

IT: opraHu30BBEIBaTH CBOIO Y4EOHYIO
JIeSITeNIbHOCT; y4acTBOBaTh B TPYII-
MOBOIT paboTe; coONOaTh MpaBmiIa
IIOBEICHUS u paboThI [¢
nmabopaTopHBEIM  000pyIOBaHHEM B
KaOuHeTEe XHMHUY; 0CBauMBaTh
HpHEMBI HCCIIeI0BATEIBCKOM
JeATEIbHOCTH.

K: ¢opmupoBaTh KOMMYHHKATUBHEIE
JeUCTBHS, HarpaBJICHHbIE Ha
CTPYKTYpPHPOBaHHE WHPOPMAIMHU IO
TeMe.

P: BBIIIOJHATH 3aJaHuA B
COOTBETCTBMHM C  IIOCTaBJICHHOW
eJIbI0; CTPOUTH alrOPUTM JCHCTBUH
10 OpraHU3allH CBOEro pabodero
MecTa c YCTaHOBKOH Ha
(YHKINOHAJIBHOCTE; BBITIOJIHATh
IPaKTUYECKYI0 paboTy.

®dopmupoBaHUe mo-
3HaBaTeIbHOTO HHTEpeca M
MoTuBOB.  DopmupoBaHue
HaBBIKOB  HCIIOJIb30BaHMSA
METOJIOB HCCIIECJIOBaHM.

[IpakTuueckas

pabora No 2
«HaOmonenne  3a
ropsiuie  CBEYOM.
VYerpoiicTBo u
paboTa CIUPTOBKMU»

HayunTbcss TpOBOIUTH HAOIIONCHHMS.
N3yuuth YCTpPOHCTBO CIHUPTOBKU U
npaBuiia oOparieHus c
HarpeBaTeJIbHBIMH IprubopaMu

IT: opraHM30BEIBaTH CBOIO YUYECOHYIO
JIeSITeNIbHOCTD; Y4acTBOBaTh B I'PYII-
NoBOW paboTe; cobmoaars NpaBHia

MOBEICHUS u pabdoThI c
mabopaTOpHEIM 000pyIOBaHHEM B
Ka6I/IHeTe XUMHH, OCBauBaTh
IIPUEMBI HCCIIEI0BATENIbCKOM
JIeSITeIIbHOCTH.

K: ¢opmupoBaTh KOMMYHHKAaTHBHbIE
JeUCTBHA, HarpasJICHHbIC Ha

CTPYKTYPHPOBaHUEC WHPOPMALUHU II0
TeMe.

P: BBIIIOJIHATH 3aJaHuA B
COOTBETCTBUM  C  TOCTaBJICHHOU
LIEJIbI0; CTPOUTH AJITOPUTM JEHCTBUN
[0 OpTaHU3aIlMd CBOEro pabodero
MeCTa c YCTaHOBKOM Ha
(DYHKIIMOHATLHOCTD; BBIIIOJIHATH
MPaKTHYECKYIO0 padoTy.

DopMupoBaHue 1o-
3HABATEJIBLHOIO MHTEpeca U
MOTUBOB.  PopMHUpOBaHUE
HaBBIKOB HCTIOJIb30BAHUS
METOJIOB UCCIIEJOBAHMUS.

MoaenupoBaHue.
JlaboparopHsiid

becena 0 MOJEIIAX Kak
a0CTparmpoOBaHHBIX KOMHH H3y4aeMbIX

I1: oBnameHue ymMeHHEM OLICHMBATD
WHPOPMALIMIO, BBACHATH B HEH

®dopMHpOBaHUE
UHTEIUIEKTyaIbHbIX YMEHHH.
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onbeIT «Jlormueckoe
MIOCTPOCHUE
MOJIENTHA
HEBHUIMMOTO
o0BEKTa»

00BEKTOB u MIPOLIECCOB.
[To3HAaKOMUTECSI C MOJCISMH B XUMHUU:
MaTepHanbHble  (MOIENH  aTOMOB,
MOJICKYJ, KPHCTAUIOB, AaIllapaTtoB |
YCTaHOBOK) M 3HAKOBBHIC.

IJIaBHOE,  Pa3BMBAIOTCS  HaBBIKU
BBITIOJTHEHHS J1a00paTOpHOH PabOTHI
M0 WHCTPYKTHBHOW KapTO4Ke W
odopMIICHHS ee Pe3yTbTaTOB.

P: yMEHHE OpraHu30BaTh
BBINIOJTHEHWE  3aJaHUH  YUIHUTEIs.
PasButne HaBBIKOB

CaMOOIIEHKH M CaMOAHAaIIN3a.

K: ymenme paborath B rpymnmax,
oOMeHuBaThcst  MH(pOpManmed ¢
OJTHOKJIACCHUKaMHU

®dopmupoBaHUe
CIOCOOHOCTH K
CaMOpa3BUTHIO,
camo00pa30BaHHIo,
MO3HABATENIbHBIX

HUHTEPECOB.

XUMHUYECKHE 3HAKH
u popmysl

Becena o0 XuMUYECKHMX DJIEMEHTaXx,
XMMHYECKHX 3HAKaX, MX 0003HAYCHUIX,
MIPOU3HOIICHUH i uHpopMaIuy,
KOTOPYI0O OHH HecyT. JleMoHcTparus
IIapOCTEPKHEBBIX ~ MOJEIIeH  BOJHI,
VIJICKUCIOTO W CEepPHHUCTOTO  Tasa,
MeETaHa. Usrorosienue MoJeaeH
MOJIEKYyNT XHMHYCCKHX BEIIECTB W3
IUIACTHIIMHA.

K: ¢opmupoBaTh HaBBIKM y4eOHOTO

COTpYIHUYECTBA B Xozie
UHIVBUAYAIBHOM U TPYNIIOBOU
paboTEI.

P: oleHuBath YpOBEHb BIAJCHUS
y9eOHBIM JeiicTBHeM (OTBeYaTh Ha
BOMPOC «4TO s HE 3HAID U He

yMer?»).

IT: BBISBIISITH 0COOCHHOCTH
(kauecTBa,  IpPHU3HAKM)  Pa3HBIX
00BEKTOB B npoiiecce ux
paccMaTpUBaHUsL.

dopmupoBaHUe MOTHBALUU
K aHAJIUTUYECKON HAesiTelb-
HOCTH

Xumus v pu3nKa

Becemra 00 OCHOBHBIX IOJIOMKEHHAX
ATOMHO-MOJICKYJIIPHOTO YUCHHS.
JlemoHCTpanus KPUCTALTHYECKOTO
COCTOSIHUA BCIICCTBA, KpI/ICTaHJ'II/I‘Ie-
CKMX PEUIETOK TBEPJbIX BEIIECTB.
PaccmatpuBatot pacmpocTpaHeHue
3amaxa OJIeKOJIOHA, IyXOB, auddy3uio
caxapa B BOJ€, IIEpMAaHraHaTa Kaius B
JKEJaTUHE.

K: pa3BuBaTh yMeHHE TOYHO U
rpaMOTHO BBbIpa)KaTh CBOU MBICIIH,
OTCTauBaTh CBOI TOYKY 3PEHHUS B
npolecce TUCKYCCHH.

P: camocTOsITENIBHO OOHAPYXUBATH
hopMynrpoBaTth Y4IeOHYIO
npobiemy, OIpeeIIATh Lesb
y4eOHOM e TeTbHOCTH.

I1: comOCTaBNIATH XapaKTEPUCTUKH
00BEKTOB 110 OIHOMY  WJH
HECKOJIbKUM TIPH3HAKaM; BBISBIISTH
CXOJICTBA ¥ Pa3ianuus 0OBEKTOB.

dopmupoBaHUe yCTOMUUBOU
MOTHBAIIMM K aHalU3y W
00001IeHNI0 3HAHUH]

ArperaTHble
COCTOSIHUS
BEIIECTB

Becema 00 arperaTHbIX COCTOSHHUSX
BEIIECTB: Ta3000pa3Hble, IKHUIKHE |
TBepable  BemecTBa. JleMOHCTpanus
BOJbI B Tpex aneFaTHBIX COCTOSAHUAX.
[IpoBeneHue OMBITA NO TEPEIUBAHHIO

IT: ymenue paboTaTh C pa3IMIHBIMH
HCTOYHHUKAMU nHpOpMaIn 31
MpeoOpa3oBhIBAaTh €€ W3  OJHOU

hopMBI B JIPYIyto, JlaBaTh
ompeneneHusl NOHATHSAM. Pa3Burtue

DopMupoBaHue

[I03HABATEJIbHBIX MHTEPECOB
u HMHTEJUIEKTYyaJIbHBIX
YMEHUI CpaBHEHMUS,
aHaIusa, SIBIICHUI u
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YIJICKUCIIOTO rasa

Ha BEcCax.

[MoaroroBka cooOuieHnit 0 MUHEpanax.

3JIEMEHTapPHBIX
yCTaHaBJIMBAHUS
CIICICTBEHHBIX CBSI3CH.
P: pa3BuTHE HABBIKOB CAMOOIICHKH U
camMoaHajIn3a.

K: ymenme caymare yaurens u
OTHOKJIACCHHUKOB, apTyMEHTHPOBATh
CBOIO TOYKY 3pEHUSL.

HaBbIKOB
MPpUYUHHO-

MMpo1eCcCOB U YMCHUA A€J1aTh
BBIBO/JIbI.

9 Xumus u becena o reonorumueckoM crtpoenuu | II: OpraHU30BBIBATH cBoto | PopMupoBaHue
reorpagus. IUTaHeThl  3eMuid:  SApO,  MAaHTus, | JeATeIbHOCTD; (OpMyIHPOBaTh | MHTEIUICKTYaIbHBIX u
JlaboparopHsiii murocepa;  DIEMEHTHOM  COCTaBe | OTBETBI HAa  BOIPOCHI  yYHTEJNs; | TBOPUECKHX CIIOCOOHOCTEH,
ombIT  «3yueHue Te0JIOTHYECKUX  COCTaBHBIX  YacTeHl | OCYIIECTBIATH BHIOOP OCHOBAHUN M | MO3HABATENILHBIX HHTEPECOB
rpaHHUTa c IUTaHeTsl. JleMOHCTpauusi KOJUIGKLUIl | KpUTepueB I CpaBHEHMUS,

MTOMOIIBIO MHUHEPAJIOB, TOPHBIX MOPOJ M TOPIOYMX | KIACCU(PHUKALUH OOBEKTOB.

YBEIMUYUTEIBHOTO HCKONAEMBbIX. K: Bnamers MoHOJOrMuecko u

CTEKJIa UANIOTHYECKOW  (hopMamMu  pedu;
BBIPAXKATh CBOHM MBICJIH c
IOCTAaTOUYHOM MOJHOTOH u
TOYHOCTbIO; HCIOJB30BaTh PEUEBBIE
cpeactsa Uil AMCKYCCHH U
apryMeHTallly CBOCH MMO3UIHH.
P: npunnmare yueOHyro 3anauy;
aJICKBaTHO BOCIPUHMMATh MH(pOpMa-
U0 YYWUTENSA; COCTaBIATh IUIAH
OTBETA.

10 Xumust U becena o xumuueckom cocraBe xkuBoit | II: camocrostensHO BhlIENATh U | DopMupoBaHue
OuoJorusi. KJICTKH: HEOPTaHMYECKUX u | GopMynHpPOBaTh  IO3HABATENBHYIO | MMO3HABATEIHHOTO HHTEpeca
JlabopaTopHbrii OpraHWYeCKHX BemecTB. JIeMOHCTpaIysl | [eib; BHIMOJNHATH IOWCK W OTOOp | M MOTHBOB. DOpMHpOBaHUE
OIIBIT Mpe3eHTaLUN «KuBoTtHas U | UCTOYHUKOB HEOOXOAUMOW | KOMMYHHKATHBHOM
«Onpenenenue pacTuTenpHas KICTKH». BrimonHeHue | mHQOpMAanuM;, CHCTEMAaTU3UPOBATh | KOMIETEHTHOCTH.
coiepKaHUsg  BOAbI Ta00paTOPHBIX OIBITOB. HHPOPMALIHIO; ¢dopmymupoBats | @opMupoBaHue YMEHUI
B PacTEeHHH. mpoOieMy; co34aBaTh alNTOPUTMBI | CTPOUTH paccyxaeHus,
ObHapyxeHue JIESITETTHHOCTH pu peIIeHNH | aHATN3UPOBATh.
3¢UpHBIX Macel B po6JIeM TBOPUYECKOTO ¥ TIOMCKOBOTO
arneJbCUHOBOM Xapakrepa.

KOpKE. K: IJIAHUPOBATH yaeOHOe
ObHapyxeHue COTPYAHHYECTBO C YYHTEIEM |
Macia B CeMeHax CBEPCTHHUKAMU.

MOJICOTHEYHHKA, P:  cocraBmaTh minaH  paOoTH;
Kpaxmaiia B BBINOJIHATH 33JIaHNsI B COOTBETCTBUU
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MIIECHUYHOK MYKE»

C IIOCTaBJICHHOMU LCJIbl0; CTPOUTH
AJITOPUTM JICHCTBUI 11O OopraHuzanuun

CBOETO pabouero MecTa c
YCTaHOBKOH Ha ()yHKIIMOHAJILHOCTB.
11 KauecTBeHHbIE becena o kauecTBeHHBIX peakuusax. | II: OpraHU30BBIBATH cBoto | PopMupoBaHue
peaxkyuy B XUMHUH JleMOHCTpallMOHHBIN SKCHEPUMEHT | NEATEIBHOCTB; (hopMyIHpOBaThH | MO3HABATENBHBIX
«KauecTBeHHas peakuys Ha KHCIOPOJ. | OTBETBI HA  BONPOCHI  y4YUTeNs; | MHTepecoB. DopMHpOBaHHE
KauecTBeHHast peaknns Ha YTIIGKHUCIBIH | 0000maTh WM3YYCHHBIM MaTepHai, | yMEHWi CTPOUTh
ras». @DopMHpPOBaHHE TOHATHSA O | JENAaTh BHIBOIBL paccyXKIeHHs,
KayecTBEHHBIX  peakuusx kak o | Ki Bmagers MoHosormdeckoil M | aHaIW3UpPOBATh.
peaxmusx, BOCHIPUHHMMAEMBIX | JHANOTHYeCKOil  (opmamMu  peuw;
OPTaHOJICNTUYECKH C IIOMOIIBIO 3PEHUS], | CTPOUTH COOOIIEHHUS B COOTBETCTBUU
ciryxa, OOOHSHUSL. ¢ yueOHO 3a1auei.
P: npunummare yueOHylO 3anauy;
aJeKBAaTHO BOCIIPUHHMATh
nH(pOpMALMIO YUYUTENS; COCTaBIATH
wiaH oTBeTa. OOBACHATH PE3YIIbTATHI
OIBITOB.
I'JIABA II. MATEMATHUKA B XUMHWMH (9 yacos)
12 OTHOCHUTENBHEIE Cnymaror  pacckaz  yumrens o0 | K: opranmsoBbiBaTh M mnanupoBath | ©opmupoBaHHe
aToMHast u OTHOCHTENIFHOH aTOMHOH Macce a3ie- | yueOHoe COTPYIHHYECTBO C | MO3HABaTEIbHBIX MHTEPECOB
MOJIEKYIISIPHAS MEHTa, MOJIEKYJIIPHOW Macce, crioco0ax | yUUTelIeM M CBEPCTHUKAMH. u HMHTEIUIEKTyalIbHBIX
MAaccChbl ux omnpenenenuss no Ttabmuue . W. | P: dopmupoBarh LelieBble YCTAHOBKU | yMEHHH CpaBHEHMUS,
MenneneeBa u no (opmyne BemecTBa | y4eOHOI JIeSITeTIPHOCTH, | aHaJIH3a.
KaKk CyYyMMBbI OTHOCHUTECJIbHBIX ATOMHBIX BBICTpanBaTh IOCJICA0OBATCIBHOCTDH
Mmace, COCTaBJIAIOIINX BEILIECTBO | HEOOXOIUMBIX Omepanuii (alroputm
XUMHUYECKUX 3JIEMEHTOB. VYuatcs | meiicTBuii).
HaXOJUThb OTHU BCIIMYHUHBI. II: YMETH OCYIIECTBJIATH IIOUCK
HeoOXomuMol  WMHpOpPMAIUM 10
Tabnuie, OCYILECTBIIATh
MPOCTENIINE XUMHUYECKUE PACUETHI.
13 MaccoBas Jo1st becena o maccoBoit mone xumuueckoro | K: opraHuzoBbiBaTh U IUTaHUPOBaTh | PopMHpOBaHUE HaBBIKa
JJIEMEHTa B 9JIEMEHTAa B CIIOKHOM BEIECTBE M ee | yueOHoe COTPYIHUYECTBO C | OCO3HaHHOTO BEIOOpa

CJIOKHOM BEIIECTBE

pacuet o (opmyse BemecTBa. Ydarcs
HaxoauTh (OpMyJIBl BEIIeCTBAa IO
3HAUEHUSIM MacCOBBIX J0Jei 00pasyro-
LIMX €ro JJIEMEHTOB.

YUYHUTEJIEM U CBEPCTHUKAMHU.
P: hbopmMupoBats 1ienieBbIe yCTaHOBKH
y4eOHOM TS TENBHOCTH,
BBICTPanBaTh  IOCIEOBATENFHOCTh
HEOOXOUMBIX OIeparuil (aaropuTM
JIEHCTBUIN).

Il: ymeTh OCylIecTBJISTh CpaBHEHUE

HanOonee  A(PPEKTHBHOTO
crocoba perneHus
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U KIacCHQUKALMIO IO 33/JaHHBIM
KpUTEpUsM, peLIeHHue 3aAad 1o
AITOPUTMY.

14 Yuctele BeliecTBa becena o pasnuuusix yucTeix BemectB U | II:  camocTosATensHO BbIIEHATH U | PopMUpOBaHHE
U CMecH cMmeceil. JlemoHcTpanmss W omnmcaHue | popMynmpoBaTh — IO3HABATEIBHYIO | TO3HABATEIFHOTO HHTEpeca
cMmecei ra3000pa3HBIX (BO3ImyX, | emb; BHINOJNHATH IMOWCK W OTOOp | M MOTHBOB. DOpMHpOBaHUE
MPUPOIHEIN ra3), XuUAKNX (He(Th) M | HCTOYHHKOB HEOOXOAUMOW | KOMMYHHKATHBHOM
TBEPIBIX (ropubIe nopoasl, | MHGOPMAUK; CHCTEMaTH3WPOBAaTh | KOMIIETCHTHOCTH.
kynmuHapHele cMecn u CMC), cmeceil | mHbOpMANHIO; ¢dopmynmpoBats | ©opMupoBaHHe yMeHHH
TOMOTE€HHBIX " TeTepOTeHHBIX. | MpobieMy; co3/1aBaTh aJITOPUTMBI | CTPOUTH paccykaeHus,
JleMOHCTpanusi KOJUIEKLMI Mpamopa W | JIesTelbHOCTH pu pELIeHNH | aHaJM3UPOBATh.
U3JeNIUH U3 Hero. npo0OJieM TBOPUECKOTO M MMOUCKOBOTO
XapakxTepa.
K: IUIAHUPOBATh yueOHOe
COTPYJHHYECTBO C YYUTEIEM W
CBEPCTHUKAMHU.
P:  cocraBmate mmaH  paboTH;
BBITIOTHATH 33JaHUSI B COOTBETCTBUH
C TIOCTaBJIICHHOW IIETbIO; CTPOUTH
ITOPUTM AEHCTBUI 11O OpraHU3ALUH
CBOETO pabouero MecTa c
YCTaHOBKOU Ha (DYHKIIMOHAIBHOCTb.
15 Oo0bemHas JIOTIsSt Becena 06 o6bemHOI nosie koMmnoHeHTa | II:  camocrositensHO  BhIENATE H | PopMHpOBaHUE YMEHHUH
ra3a B CMeCH ra3oBod cMmecu. YuaTcs NPOU3BOAMTH | (popMynupoBaTh  IO3HABATEIBHYIO | CTPOUTH paccyxaeHusl,
pacyer oObeMa KOMIIOHEHTa Ta30BOW | 1IeJb; BBIIONHATH IOMCK M OTOOp | aHAIM3UPOBATH.
cMecH 1O ero o0beMHOH J0jle M Ha- | HICTOYHHKOB HEoO0X0oaANMON
obopot. JlemoHCTpauusi auMarpammbl | MHOpPMAIMK;  CHCTEMaTH3UPOBATh
aTMoc(epHOro BO3IyXa M NPUPOIHOTO | MHpOpManuio; (dbopMyIpoBaTH
rasa. npoOyieMy; CO3[aBaTh AJTOPUTMEI
JIeSITeIIbHOCTH pu pemeHnu
po0GJIeM TBOPYECKOTO M TIONCKOBOTO
Xapakrepa.
K: IUTAaHUPOBATh yaebHOe
COTPYIHUYECTBO C Y4YHUTEIIEM U
CBEPCTHUKAMU.
P:  cocraBmate mmaH  paboTHI;
BBIINIOJIHATH 3aJaHUs B COOTBCTCTBHUH
C ITOCTABJIEHHOH IIEJIBIO.
16 MaccoBas JIOJIst Becema o maccoBoii monme BemectBa B | K: hopmupoBats koMMyHHKaTHBHBIE | DOPMHUPOBAaHHE  HABBIKOB
BEIIlECTBA B pactBope. OmnpejienieHne pacTBOPUTEINs | JEHCTBUS, HarpasJICHHbIE Ha | caMoaHaJIn3a "
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pacTBope U PacTBOPEHHOTO BELIECTBA. Y4aTCs | CTPYKTypHUpOBaHUE nHpOpMaNUHU | CAMOKOHTPOJIA
IIPOU3BOIUTH pacuet Macchl | MOJaHHOH TeMe.
PacTBOPEHHOIO BelecTBa IO Macce | P: oco3HaBaTh ydamuMcst ypOBEHb H
pacTBOpa U MAacCOBOM JOJI€ PACTBOPEH- | KA4E€CTBO YCBOEHHS PE3yNbTaTa.
HOTO BEIIECTBA u apyrue | II:  npoW3sBOIBHO M OCO3HAHHO
MOIU(HUKAITHOHHBIC pacueTsl C | BmageTp OOIIMM NPHEMOM PpEIICHUS
HCTIONB30BaHUEM JTHX MOHATHI. 3a1a4
17 [IpakTuueckas Bremonasor mpakTHdeckyo paborty c | II: oBmameHme ymeHmeM oneHuBaTh | @opMHpOBaHUE
pabora Ne 3 co0ImoieHIEM MPaBUIT TEXHUKH | MHQOPMAIMIO, BBIACHATh B HEHW | OTBETCTBEHHOTO OTHOILICHUS
«IIpurorosneHue 0€3011acHOCTH. VYyarcs pemiaTh | [JIABHOE,  pa3BUBAIOTCA  HABBIKM | K y4€0e, CHOCOOHOCTH K
pacTBopa C 3ajaH- pacyeTHble 3a7ayd C HCIOJIb30BAHHEM | BBIIIOJIHEHHUS JIaOOpaToOpHOil paboThl | CaMOpa3BHUTHIO,
HOH MacCcOBOM TIOHSITHUS «MACCOBAsI AOJISI». MO0 HWHCTPYKTUBHOW KapTOYKe U | caMO00Opa30BaHMIO,
Joneil  pacTBOpEH- odopmiteHHs ee pe3yIbTaToB. MI03HABATENbHBIX
HOTO BEIIIECTBa» P: yMEHHe OpPraHH30BaTh | HHTEPECOB.
BBIIOJIHEHHE  33JaHUN  Y4HTEJs.
PasButue HaBBIKOB
CaMOOIICHK! M CaMOaHaIIn3a.
K: ymenme paboratp B Trpymnmax,
oOMeHHMBaThCS ~ WH(OpMAIWEd  C
OJIHOKIIACCHHKaMU
18 MaccoBas JIOJIst becena o wuucrom BemectBe U | Ki cioymwartes gpyrux, neitatbes | @opmupoBaHue ycTONUNBOR
puMecei npumecu. Pacuer Macchl OCHOBHOTO | MPUHUMATh JIPYTyI0 TOUYKY 3pEHHs, | MOTUBALMM K OOYYEHHIO Ha
BEIIleCTBA II0 Macce BEIIeCTBA, COAep- | OBITh TOTOBBIM H3MEHHTH CBOIO | OCHOBE AalTrOpHUTMa BBINOJI-
JKAIIeT0  OMNpEIENICHHYI0  MAacCOBYIO | TOUKY 3pEHUS. HEHMA 3a7a4u
JIOJTIO pUMeceH, u npyrue | P: ¢dbopMupoBath MOCTaHOBKY
MoU(HUKAITTOHHBIE pacueTsl C | ydeOHOI  3amauM  HA  OCHOBE
HCTIONb30BaHUEM 3THUX MOHATHH. | COOTHECEHHS  TOro, UYTO  yXKe
JeMmoHcTpanus kojuiekuuil «MuHepanbl | H3BECTHO U YCBOEHO YYaIlUMUCH, U
U TOpHBIE TIOpOAB. M3ydeHne cocTaBa | TOro, 4To emie HEM3BECTHO.
HEKOTOPBIX OBITOBBIX u | II: BEIOHpPATH Hamnbomee
(hapMareBTHICCKIX mpernaparoB, | 3QGEKTUBHBIE CIIOCOOBI  PEUICHUS
colepXKalluX ONpEeAENeHHYI0 MO0 | 3aj1ad.
IIPUMECEH.
19 Pemienne 3agau u Pemenune pacdeTHsix 3ama4d Ha moHsTHs | [1:  ¢dopmynupoBarb oTBeThl Ha | DopMupoBaHue

YIPaKHEHU I o
TeMe «Marematuka
B XHUMHUW

«MaccoBasi J0Js 3JEMEHTa B Belle-
CTBE», «MaccoBas [OJI1 PaCTBOPEHHOIO
BELLECTBAY, «obBpemMHas JI0J1s1
razoobpasHoro BemiecTBa». IIpoBomsT
pacuerbl C UCIOJIb30BAHUEM TOHSITHH
«maccoBas 0TI JJIEMEHTA B

BOTIPOCHI YYWTEINS; y4acTBOBaTh B
TpyNIIoBOil  paboTe; WMCIHOIB30BaTh
IpHeMBI paboTHI ¢ HH(pOpMAIHEH.

K: IUTAaHUPOBATh yaebHOe
COTPpYJHHYECTBO C Y4YUTEIEM WU
CBEPCTHUKAMU; BJIAJICTh

MO3HABATEBHBIX MHTEPECOB
W MOTHBOB, HAaNpaBJICHHBIX
Ha U3Y4YCHHE XUMUH.
dopmupoBaHue YMEHUU
coOoaTh JUCIMILIUHY Ha
YpOKe, YBaXKHUTEJIBHO
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BCIICCTBCY, «maccoBas JO0JIsA
PaCTBOPCHHOT'O BELICCTBaAY, «00BeMHas
J0JI1 F3.3006p8.3HOI‘0 BCIICCTBA».

MOHOJIOTUYECKOH M JHAJIOTHYECKOM
(hopmamu peyn.

P: aJIeKBAaTHO BOCHPHHUMATh
UHGOPMALUIO YYHTENS; COCTABIATH
IUIaH OTBETa; BBITIOJTHATh
MOCTAaHOBKY y4eOHOHM 3amadm Ha
OCHOBE COOTHECCHHS TOTO, YTO yKe
U3BECTHO yYallUMCs, M TOTO, 4YTO
elle He M3BECTHO.

OTHOCUTBLCA K YUYUTCIIO U
OJJHOKJIAaCCHHUKAaM.

20 Xumuueckue Bricrynaror ¢ munu-npoekramu. Camu | K: pasBuBathk ymenune oOmeHuBatbesi | GopMupoBaHue  HaBBIKOB
3arafiku COCTaBIAIOT 3aJa4d C XUMHUYECKUM | 3HAHUSAMH MEXJy OJHOKJIACCHUKAMHU | caMOaHajH3a u
coJlepKaHHuEM. OcymiecTBiIsoT | i MIPUHATHUSL 3 PEKTUBHBIX | CAMOKOHTPOJIS.
IIPOBEPKY U B3aUMOIIPOBEPKY. COBMECTHBIX PELICHUH. dopmupoBaHUe
P: koppektupoBaTh [1€ATE€IBHOCTH: | KOMMYHUKATUBHOMN
BHOCUTb M3MEHEHHMS B IHPOLECC C | KOMIIETEHTHOCTH.
Y4ETOM BO3HUKIIUX TPYAHOCTEH M
omubOK, HaMedaTh CIIOCOOBI HX
YCTpaHEHHUsI.
IT: OpPUEHTUPOBATHCS Ha
pa3HooOpas3ue CHoco0OB pEIICHHUS
3a/1a4
T'JIABA II1. ABJEHUS, TPOUCXOAAIME C BEHLIECTBAMM (10 yacos)
21 Pasnenenue Becena o criocobax pasnmenenus cmeceit | II: oBmageHne ymeHueM oneHuBath | @opMHpOBaHUE
Cwmeceil. Crioco0sl U OYHMCTKM BemiecTB. JleMoHCTparus | MHGOpManMio, BBIACNIATE B HEW | OTBETCTBEHHOTO OTHOIIEHHS
pa3zaenenust HEKOTOPBIX  MPOCTEHIIMX  CIMOCOOOB | TTIaBHOE,  Pa3BUBAIOTCA  HABBIKK | K y4€0e, CmoCOOHOCTH K
cMecen. pasjienieHusi  CMeceil:  NpPOCEWBAaHHWE, | BBIIIOJIHEHHUS JIAOOpaToOpHOil paboThl | CaMOPa3BHUTHIO,
IIpakTnueckas OTCTaHBaHUE, JCKAHTAIMs. BBIMOMHSIIOT | M0 HMHCTPYKTHBHOM KapTOYKe H | caM000Opa30BaHUIO,
pabora No 4 onbiT «Pazmenenwe cMecu cyxoro | oopmileHUs ee pe3ysbTaToB. MO3HABATENbHBIX
«BpIpamiyBanue MOJIOKa M PEYHOro necka». 3Hakomsres | P: yMEHHE OpraHu30BaTh | UHTEPECOB.
KPHUCTAJJIOB COJIM C XOJOM BBIIOJHEHHUS MNPAKTUYECKOW | BBINOJIHEHUWE  3aJaHUN  yUUTelsd.
paboTEHL. Pa3BuTHE HaBBIKOB
CaMOOLIEHKU U caMOaHalIu3a.
K: ymenme paborath B TpymIax,
oOMeHmBaThCS  MH(OpMAIMEH  C
OJTHOKJIACCHUKAMHU
22 OunbTpOBaHUE. JleMOHCTpUPYIOT dKchepuMeHThl 1o | [1: opranm3oBbIBaThH CBOIO yueOHyI0 | DopMupoBaHue
JlaGopaTopHbIit (UIBTPOBAHUIO, pa3JeIeHHe CMECH | JIeATENbHOCTh; COOJIIONATh TpaBHUja | MHTEIIEKTYadbHBIX u
OIIBIT BOABl U PEUYHOIO IIeCKa. BBINONHSIOT | OBENEHUs 31 paboThI C | TBOpUECKHX cITOCOOHOCTEA,
«M3roToBiieHne 1a60paToOpHYIO paboty. ITo | nabopaTopHbiM 00OpPYIOBAaHWEM B | OTBETCTBEHHOT'O OTHOIICHUS
00BIYHOTO u M3rOTOBJICHHUIO MapJICBBIX MOBA30K KakK Kabunere XHUMHH, OCBauBaTh K o6yqumo.
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CKJIa4aToro
¢GuIBTPOB u3
¢UIBTpOBANEHON
Oymaru WA
OyMakHOU
canderkm.

CpeICTBa WMHIMBHIYadbHOI 3aIllUTHl B
epuos SMUIEMHUH TpHUMIA.
Brictynnenus ¢ noknagamu «Mcropust
BO3HHKHOBEHHS IIPOTHUBOTA3a»

MPUEMBbl  HCCIIEOBATEIbCKON  Jesi-
TEJIbHOCTH.

K: IUTAHUPOBATh yaeOHOe
COTPYAHHYECTBO C YYHTEIEM U
CBEPCTHUKAMH.

P: BEITIOJTHATH 3aaHAs B
COOTBETCTBHH C  IOCTaBJICHHOH
LENbI0; CTPOUTh AJITOPUTM ACHCTBUIM
MO OpraHu3allMd CBOEro padouero
MecTa c YCTaHOBKOH Ha
(DYHKIIMOHATBHOCTD,  IUIAHUPOBATH
CBOIO JIESITENIbHOCTD noj
PYKOBOACTBOM YYHTEIIS.

23

Ancopbius

JleMOHCTPUPYIOT AKCHEPUMEHTHl  T10
a/IcOpOIIMOHHBIM CBOHCTBaM
aKTHBUPOBAaHHOTO  yriusd.  M3ydaior
MIPOTUBOTa3 M €ro ycTpoicTBO. CTaBsAT
OTIBITHI: «ACOPOIMS aKTHBHPOBAaHHBIM
YTJIEM KpacsIIuX BEIECTB»

I1: opraHu30BBIBATH CBOIO YUCOHYIO
JIeSITeTHbHOCTD; (hopmynpoBaTh
OTBETHI Ha BOTPOCHI YUYUTENS; yda-
CTBOBaTh B TPymIoBOH paborte;
0000IIaTe HM3YYEHHBIH MaTepuall,
JIENIaTh BBIBOJIBI.

K: Bnamers MoHOJOrMYeckoW H
Jauajoruueckod  Qopmamm  peuw;
CTPOUTH COOOIICHHS B COOTBETCTBHU
¢ yueOHOH 3a7auei.

P: npuanMmaTe yuebHyIO 3axady;
aJIEKBaTHO BOCIIPUHUMATh
uH(OpMaLMIO YUYUTEINs; COCTaBIISTH
TUTaH OTBETA.

dopMHUpPOBaHUE OCO3HAHHS
LEHHOCTH  3JI0POBOTO U
Oe30macHOTO 00pa3a KU3HU.

24

HI/ICTI/IJ'IJ'IH]_II/IH, nim
TIIeperouka

JIeMOHCTPHUPYIOT SKCHEPUMEHTHl IO
TIOJTYYSHHIO AUCTHITUPOBAHHOM BOJIBI C
TIOMOIIBIO0  JTA0OPATOPHOH YCTaHOBKH
TSt MIEpETOHKHU JKUJTKOCTEH.
OCyIIeCTBIAIOT ~— pa3feieHue  CMecu
nepMaHTraHata W JUXpoMaTra Kallud
crocobom KpHUCTaJUTU3AIHH.
Hemonctpanus xoutekunu «Hedts u
HEPTETIPOIYKTEI».

I1: opraHU30BBIBATH CBOIO YYEOHYIO
JIeSITeTIbHOCTD; (hopmynmpoBath
OTBETHI Ha BOMPOCH YUYHUTENS; yda-
CTBOBaTh B TPYNIIOBOH pabore;
0000IIaTh HM3YYEHHBIA MaTepuall,
JIeNiaTh BHIBO/IbI.

K: Bnametp MOHOJIOTMYECKOH WU
Jquajgoruueckoid  Qgopmamu  peuw;
CTPOUTH COOOIICHHS B COOTBETCTBHH
¢ yueOHOH 3a1auei.

P:  npunmMate ydeOHyO 3amady;
a/IeKBaTHO BOCIIPHHUMATh
nH(pOpMAaLUIO YUUTEIIS.

DopMUpOBaHHE OCO3HAHMUS
LEHHOCTH  3/I0pOBOTO  H
Oe3omacHOTO 00pa3a XKU3HU.
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25

Oo0cyxaeHue
pe3yapTaToB
MIPaKTUIECKON
paboThI Ne 4
«BrIpamiuBanue
KPHCTAIUIOB COJIN

BeicTynalor ¢ MUHHM-TIDOEKTaMH II0
pe3ysbTaTaM OIbITOB, C COOOLICHUSIMU
no Tteme «Kpucramisl»y. [enaror
BEIBOABI. O000IIAIOT MaTepHal.

K: pasBuBaTh yMeHHE TOYHO U
TPaMOTHO BBIPAXKATh CBOU MBICIIH,
OTCTauBaTh CBOIO TOYKY 3PCHHUS B
nporecce AUCKYCCHH, BBICTYNATh C
COOOIIEHUSIMH.

P: BHOCHTBH HEOOXOINMBIE
JIOTIOTHEHHSI U KOPPEKTUBBI B CIIOCO0
JCUCTBHS B Cllydae pacXOXkKICHUS
3TaJOHA, PEAILHOTO JCHCTBUSA U €ro
MPOAYKTA.

I1: yMeTh OCYIIECTBISATh CPaBHEHUC
U KiIacCU(UKAIUIO MO 3aJaHHBIM
KPUTEpUAM

dopMupoOBaHUE YCTOMYUBOM
MOTHUBAIM K OOYYCHHIO Ha
OCHOBE anropuTMa
BBITIOJTHEHHS 3a7]a49H.

26 IIpakTuueckas Bemmonusor mnpaktuyeckyro padboty c | I1: cobmomate npaBuiia noBenenus U | @opMupoBanue
pabora Ne 5 co0ImoieHIEeM TIPaBUII TEXHUKH | pabOTHI c 7Ta00paTOPHBIM | TTO3HABATEIBHOTO HHTEpeca
«Ounctka  moBa- 6e3omacHocTi. OTMHCHIBAIOT PE3yNbTAT, | 000PYIOBaHUEM B KaOMHETE XMMHUH; | U MOTHBOB. DopMHpOBaHKE
PEHHOI1 conmn» JENA0T BEIBOJBL. OCBaNBaTh INPHUEMBI | HABBIKOB  HCIIOJIb30BaHHUSA
UCCIIEOBATENbCKON  JEATENBHOCTH; | METOIOB HCCIIEIOBaHMUA,
CaMOCTOATENbHO  (OPMYIHPOBATH | YMECHHSA aHAIIN3UPOBATh
MO3HABATENIBHYIO LENb. YBUJICHHBIE OIBITHI
K: CTPOUTH COO0O0IICHUS B
COOTBETCTBUHM C Yy4eOHOM 3anaueii;
HCTIONB30BaTh peUeBbIe CPEACTBA TS
JIUCKYCCUM U apryMEHTalUu CBOEH
TIO3UIIHNH.
P: co3paBars asiropuT™m JAEMCTBUIL 1O
OpraHM3ali  CBOero  pabouero
MecTa c YCTaHOBKOM Ha
(hyHKIIMOHAJIBHOCTD; BBINOJHATh
MPaKTHIECKYIO paboTy.
27 [IpakTnueckas Bemonusaor mpaktudeckyio padoty c | II: cobmomaTe npaBmiia moBeneHus U | PopMupoBanue
pabora Ne 6 co0IoieHIeM TIPaBHII TEeXHUKH | pabOTHI c 7a00paTOPHBIM | TTO3HABATEIBHOTO HWHTEpeca
«M3yuenue 6e3omacHocT. ONHMCHIBAIOT PE3yNbTaT, | 000pyJOBaHHEM B KaOMHETE XMMUH, | 1 MOTHBOB. DopMupoBaHue
mporecca KOppo3uu JIeNTaf0T BBHIBOJIBI. OCBaNBaTh NPHUEMBl | HABBIKOB  HCIIOJIb30BAHUS

KEe3an

HCCIIEIOBATEIILCKON  JAEATENBHOCTH;
CaMOCTOSITENBHO (dhopmynHpOBaTh
MIO3HABATEIEHYIO IEJb.

K: CTpPOUTH COOOIIeHUS B
COOTBETCTBMM C Yy4eOHOH 3amauei;
UCTIOJIb30BaTh PEUEBbIE CPEACTBA AT

METOO0B HUCCJIICAOBAHNUA,
YMEHUA AHAJIM3UPOBATH
YBUIACHHBIC OIIBITHI
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JUCKYCCUM U apryMEHTallud CBOel
MO3ULIHN.

P: co3znaBaTh anroput™m IEHCTBUH 1O
OpTraHM3alii  CBOEro  pabouero
MecTa c YCTaHOBKOM Ha
(hyHKIIMOHATIBHOCTB; BBITIOJIHATH
MIPaKTUIECKYI0 paboTy.

28 XuMu4ecKue JemoHcTpanus ycTpoiicTBa KUCIOTHOTO | [I: opranm3oBeIBaTh CBOIO ydeOHYI0 | DopmupoBaHUE
peakiuu. Y cCloBHA OTHETYIINTEIS. JIeMOHCTPHUPYIOT | OEATEIBHOCTS; (hopMyITHpPOBaTh | MHTEIUIEKTYaIbHBIX u
IIPOTEKaHUs u JKCIIepUMEeHT  «BynkaH Ha crone»; | OTBETHl Ha BONPOCH YUHUTENS; y4a- | TBOPUECKHUX CIIOCOOHOCTEH.
IIpeKpaIleHust B3aUMOJICHCTBUE JKEJIE3HbIX OIMIOK W | CTBOBaTh B TIPYHIIOBOH  pabore;

XUMHUYECKUX MOpOIIKa Cepsl IpU  HarpeBaHuu; | GopmymnupoBarth npobuemy;
peaxui MOJIydeHHE YTJIEKHUCIIOrO ra3a | BBIIOJHATH peIIeKCUI0 CIOCO00B M
B3aUMOJICHCTBUEM MPaMOpa C KUCIOTOM | YCIOBUM JNEHUCTBHSA, KOHTPOIb U
n OoOHapyKeHHe ero ¢ IIOMOINBIO | OIIGHKY TMpoIecca M Ppe3yIbTaToB
N3BECTKOBOM BOZBL. Pa3pabaThIBaioT | AESTEIBHOCTH.
AJIITOPUTM H3rOTOBJIEHUS camonensHoro | K: IUTaHUPOBATh yueOHOe
OTHETYIINUTES. COTPYAHHYECTBO C YYHTEIEM U
CBEPCTHUKAMH; BIIAJIETH
MOHOJIOTHYECKOM M AMAJOTHYECKOU
dbopMaMK; HUCMOJIB30BaTh PEUYCBHIC
cpeactBa A AMCKYCCHMH U
apryMeHTally CBOEH MO3UIUH.
P: COCTaBIATh  INIAH  OTBETA;
(hopMynHpOBaTH YUEOHYIO 3a/1a4y Ha
OCHOBE COOTHECEHHs TOTO, YTO YyXKe
U3BECTHO Yy4allUMCs, U TOro, 4TO
€I He U3BECTHO.

29 [pusnaku JleMOHCTpHUPYIOT skcriepumenTsl | I1: coGmonats npaBnna noseaeHus u | dopmupoBanue
XUMHUYECKHX «[1nameHHBIH mWap», MoIydeHHe ocaaKa | padoThI c 7Ta00PaTOPHBIM | MHTEIUIEKTYaIbHBIX u
peaxIui. rugpokenna  Mmexu  (II)  peakmmeit | obopynoBaHneM B KaOMHETE XMMMHH; | TBOPUECKHX CIOCOOHOCTEH.
JlaboparopHsrit oOMeHa, BO3rOHKa HOZAa, BBIIEICHHWE | OCBaWBaTh npuemsl | ©opMupoBaHue
OIIBIT rasa u3 pacTBOpa. BremonHsoT ombIT HCCHC}]OB&TCJ’IBCKOﬁ JACATCIBHOCTH, TMO3HABATCIBHBIX HHTEPECOB
«B3aumopaeiicteue «IIpurorosnenue JMMOHA/Ia». | OCYIIECTBIATH peduIeKCHIO CIOCOOOB | I MOTHBOB, HAIPaBICHHBIX

YKCYCHOU KHCIIOTBI
C MHUTHEBOM COAOU
(rugpoxapboHaTOM
HaTpus). YmaneHue
IIIT€H OT pacTBOpa
Homa»

BrImomnHAIOT 1a60paTOPHBII OMIBIT.

U yCIOBUH JNEWUCTBUSA, KOHTPOJIb U
OLICHKY IIpoliecca M Ppe3yJIbTATOB
JIESTETIBHOCTH.

K: IUTAaHUPOBATh yaebHOe
COTPYIHUYECTBO C YYUTEIEM H
CBEPCTHUKAMH; BJIQJETh MOHOJIOTHU-

Ha N3y4YCHUEC XUMUH.
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YEeCKOW M JMajiorndyeckoi (opmamu
peun; BBIpaXaTb CBOM MBICIH C

IOCTAaTOUYHOH TMOJHOTOU "
TOYHOCTBIO.

P: mpurmMarte yueOHyO 3amady;
aJIeKBaTHO BOCIIPHHUMATh

HHPOPMALIIIO YIUTEIS.

30 Obcyxnenne Brictymaror ¢ wMmuHE-IpoekTamm 1o | K:  pa3BuBate ymenme TouHO u | PopMHpOBaHHE YCTOWYIHBOM
pe3yIbTaTOB TIIPaK- pe3yipTaTaM OIIBITOB, C COOOMICHWSMH | TPAMOTHO BBIpa)XKaTh CBOHM MBICIH, | MOTHBAIlMM K OOydeHHIO Ha
TUYECKOH  PaboTHI mo Tteme «Pa3pylieHne MeTamoB». | OTCTauBaTh CBOK TOYKY 3pPEHUS B | OCHOBE anropuTMa
Ne 6 «M3yuenue JHenarot BBIBO/JIBL. O0o001maroT | mporecce AUCKYCCHHM, BBICTYNAaTh C | BBIIOJIHEHUS 3aJauH.
Iporiecca KOppo3uu MaTepuai. COOOIICHHUAMH.
xKeJe3an P: BHOCHUTD HE00X0AUMBIE

JIOTIOJTHEHHSI ¥ KOPPEKTUBBI B CIIOCOO
IEHCTBUS B CiIy4ae pacXOKICHUS
9TaJIOHA, PEANBHOTO NIEHCTBHSA U €ro
MPOAYKTA.

I1: yMeTh OCYyIECTBIATH CpaBHEHHE
U KIacCHUKAIMI0 MO 3aJaHHBIM
KPUTEPHSIM

I'JIABA IV. PACCKA3BI 1O XUMHUMH (3 yaca)

31 YueHudeckas Brictymaror ¢ coobmenusmu U | I[I: ocymecTtBnaTh mouck u oroop | PopmupoBaHue
KOH(pepeHIHs 3alIMTOM TMpe3eHTauuil. BcTynmaioT B | MCTOYHHMKOB HEO0OXOIMMOW | MHTEIEKTYaIbHBIX 51
«Baplaromuecs JIUCKYCCHM, OOCYXAaloT pa3nuyHble | MHGOpMAaKK; CHUCTEMAaTH3HPOBATh | TBOPUECKUX CIIOCOOHOCTE,
pyCCKHE YyYEHBIE - MO3UIMH, AHATU3UPYIOT MH(POPMaNHIo, | MHPOPMALHIO; (OpMYJIUPOBATh | OTBETCTBEHHOT'O OTHOILECHHUS
XUMHUKH» JIENat0T BBIBOJIBI. npobiemy; y4acTBOBAaTh B | K 00y4ueHMIO;

rpynmnoBoit paborte; 0000mare u
JCJIaTb BBIBOJIbI 110 H3YYCHHOMY
MartepHany.

K: oOMeHHBaThCS MHEHUSIMHU B HIape;
CITyIIaTh OJJHOKJIACCHUKOB "
NOHUMATh WX MO3ULHUIO; HAXOAUTH
OTBETHI Ha BOIIPOCHI,
(hopMyIHPOBATH HX.

P: mpurmMate yueOHyr0 3amady;
aJIeKBaTHO BOCTIPHHHAMATh MHGOpMa-
MUK  YYUTCIIA; COCTaBJIATH IIJIaH
OTBCTA, COCTaBJIATH BOIIPOCHI K
TEKCTY, pa30MUBaTh €r0 Ha OT/CIIbHbIC
CMBICIIOBBIE YacTH; OCYLIECTBISITH

TMO3HAaBATCIBHOIO0 HWHTEpPECa
1 MOTHBOB
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IMOCTAaHOBKY yqe6H0171 3aJa4yu Ha
OCHOBE€ COOTHECCHUS TOI'0, YTO YKE
N3BECTHO YydYalmuMmcsa, U TOTrO, 4YTO
CIIC HC M3BCCTHO.

32

Konkypc
COOOIIEHN

ydauuxcst «Moé

JIFO0MMO€e
XUMHYECKOE
BELIECTBO»

BeicTynaror ¢ cooOmIEHWSIMH U
3allUTON mpe3eHTauuil. Bcerymaoor B
IMCKYyCCHH, OOCY)KHAIOT  pa3IndHbIC
MIO3UINH, aHATH3UPYIOT HH(OPMAIHIO,
JETAI0T BHIBOMBI.

IT: ocyuiecTBIsATh MOWCK H OTOOP
HCTOYHHNKOB HEOOXOINMOI
uHpopMaLUK, CHCTEMAaTU3HUPOBATH
HHPOPMALIHIO; (dopmynHpOBaTH
npobiemy; Y9acTBOBAaTh B
rpymnmoBod paborte; 0000mAaTh U
JleNaTh  BBIBOJBI 110 HM3YYEHHOMY
Marepuaiy.

K: 06MeHUBATHCSI MHCHHUSMHU B TApe;
CIIylIaTh OJTHOKJIACCHUKOB u
MOHMMATh WX TMO3UIHUI0; HAXOAUThH
OTBEThI Ha BOTIPOCHI,
(hopmyITUpOBaTH UX.

P: npunumare y4ueOHyIO 3ajady;
aJICKBATHO BOCIPUHHUMATh HH(pOpMA-
U0 YYUTENs; COCTaBIIATh IUIAH
OTBCTA, COCTaBJIATH BOIIPOCHI K
TEKCTY, pa30MBaTh €ro Ha OT/JCIIbHBIC
CMBICJIOBBIC YaCTH; OCYHICCTBJIATH
MOCTAaHOBKY Y4eOHOU 3amauu Ha
OCHOBE COOTHECEHHS TOTrO, 4YTO YyiKe
HU3BCCTHO YydYallUuMCd, MU TOIro, 4YTO
ellle He U3BECTHO.

DopMupoBaHue
MHTEJUIEKTyaIbHBIX "
TBOPYECKHUX CIIOCOOHOCTEH,
OTBETCTBCHHOTO OTHOILICHHUS
K 00y4deHHIO;
[I03HABAaTEJILHOTO HHTEpeca
1 MOTHBOB

33,
34

Koukypc
YYICHUIECKUX
MIPOEKTOB,
MHOCBSIIEHHBII
HCCIIEOBAHUSIM
obnactu
XAMHYECKUX
peaxiuit

B

BeicTynaror ¢ 3amuramMu  Ipe3eHTaIuH,
MHUHHU-TIPOEKTOB. Berynaror B
JMCKYCCUH, OOCY)KHAIOT  pa3InYHbIC
TIO3UINH, AHAIM3UPYIOT HH(OPMAIHIO,
JIETIAI0T BHIBOMBI.

IT: ocymecTBIATh IOMCK U OTOOD
MCTOYHHKOB HEeo0X0qUMOit
uHGOpPMALMKM;  CHCTEMaTH3UPOBATh
HH(POPMAIIHIO; (dopmynHpoBaTH
npobiemy; y4acTBOBATh B
rpynmnoBoit paborte; 0000mare u
JleNath BBIBOJBI [0 HM3Y4YEHHOMY
Marepuaiy.

K: oOMeHnBaTbCS MHEHUSIMH B TIApe;
CIIyIIaTh OJTHOKJTACCHUKOB u
MOHMMAaTh WX T[O3MLHUI0; HAXOAUThH
OTBETHI Ha BOIIPOCHI,
(hopMyIHpOBaTH UX.

dopMupoBaHue
MHTEJUIEKTYaIbHBIX "
TBOPUYECKHUX CIIOCOOHOCTEH,
OTBETCTBEHHOT'O OTHOILICHHUS
K 00y4YeHHIO;
MO3HABATEJILHOTO HMHTEpeca
1 MOTHBOB
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P: npunumars y4yeOHylO 3ajady;
a/ICKBaTHO BOCHPUHMMATh MH(pOpMa-
IMI0 YYHUTENs; COCTaBIATH IUIAH
OTBETa; COCTAaBIATH BONPOCH K
TEKCTY, pa30HMBaTh €ro Ha OTHEIbHbIC
CMBICJIOBBIC 4acCTH; OCYIIECTBISATh
MOCTAaHOBKY y4eOHOHM 3amadm Ha
OCHOBE COOTHECEHHS TOTO, YTO yXKe
W3BECTHO YYallMMCS, ¥ TOrO, 4YTO
elle He M3BECTHO.
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