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1. PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA

BbINYCKHUK HAYYUTCS:

— XapaKTepu30BaTh OCHOBHBIC METO/IbI TO3HAHMUS: HAOIIOIEHUE, U3MEPEHUE, IKCIICPUMEHT;

— OIHNCHIBAaTh CBOMCTBA TBCPAbIX, KUIKHX, I‘a3006p33HLIX BCIICCTB, BBIACIAA HX
CYIECTBEHHBIE ITPU3HAKY;

— DPAacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHMX TIOHATHH  «aTOM», «MOJIEKYJay,
«XUMHYECKHH 3JEMEHT», <IIPOCTOE BEIIECTBO», «CIOXKHOE BEILECTBOY», «XUMHUECKAs
pEaKIus», UCTIONIB3YSI 3HAKOBYIO CUCTEMY XUMUH;

— PpasiiniaTtb XUMHUYCCKUC U (bH?;I/I‘ICCKI/Ie SIBJICHUSA,

— HAa3bIBATb XUMHWYCCKUC IJICMCHTHI,

— HAa3bIBATb NPHU3HAKHU U YCJIIOBHA ITPOTCKAHUA XUMHUYICCKUX peaKLIHfI;

— co0uro1aTh IpaBuiia 6€301acHOM paboThI IIPH NIPOBEIEHUU OIIBITOB;

— M0Jb30BaThCs 1JAOOPATOPHBIM 00OPYIOBAHUEM U MTOCY/IOM;

— BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYIIIPHYIO MacChl BEIIECTB;

— BBIYHCIIATH MACCOBYIO JIOJIF0 XUMHUYECKOTO JIEMEHTa 0 (hOpMYJIe COCTUHEHMS;

— PAacKpBIBaTh CMBICI HOHATHS «PAaCTBOPY;

— BBIYHCIIATH MACCOBYIO JIOJII0 PACTBOPEHHOTO BEIIECTBA B PaCTBOPE;

— TPUTOTOBIISATH PACTBOPHI C ONPE/ICTIEHHON MacCOBOM J10JIei PaCTBOPEHHOTO BEIIECTBA;

— TPaMOTHO 0OpAIAThCs C BEHIECTBAMH B ITOBCEIHEBHOM JKU3HH.

BLIHyCKHHK IMOJIYYMT BO3MOKHOCTb HAYYUTCH

— HCIIOJIB30BAaTh HpI/IO6peT€HHI)IC SHAaHUA I OKOJOTMYCCKU T'paMOTHOI0 IIOBCACHUSA B
OKpYKarollleu cpere;

— OOBEKTUBHO OLICHUBATH I/IH(i)OpMaHI/IIO 0 BCHICCTBAX N XUMHUYCCKUX IMPOLECCAX;

— OCO3HaBaTb 3HAYCHHUEC TCOPCTUIYCCKUX 3HaHUHA 10 XHUMHU JJIA HpaKTH‘IGCKOﬁ
JeSITeTTHHOCTH YeJIOBEKa,

— TMOHUMAaTh POJIb XUMHUU B KH3HU YEJOBEKa M OOIIECTBA, KMUBOW U HEXKHBOU MPUPOAY
MEepPBOHAYANILHBIM MPEACTABICHUSM O BEIECTBAX, WX MPEBPAIICHUAX M MPAKTUYECKOM
IMPUMCHCHUH,

— HCIOJNb30BaTh MOHATUIHBINA anmapaT XUMHH: aTOM, MOJIEKYyJa, OTHOCUTEIbHAsI aTOMHAas
U MOJIEKYJISIpHAs Macchl, BEIIECTBO, (PU3NYECKUE U XUMUYECKUE SIBICHUS, XUMHUYECKas
peaxuus;

— HCIMONb30BaTh CHUMBOJMYECKUN S3bIK XUMHUHU: CHUMBOJBI XHUMHUYECKHX DJIEMEHTOB,
bopMyITbI XUMUYECKHIX BEIIECTB;

— HCIIOJIB30BAaTh Pa3INYHBIC METOAbI HU3Yy4YCHUA BCIIICCTB.: Ha6J'[IO}IeHI/I5[ 3a nux
NPEBpaIICHUSIMI  TIPU  TPOBEACHUM HECIOXHBIX XUMHUYECKUX OKCIIEPUMEHTOB C
MCITOJIh30BaHNUEM JTAO0OPATOPHOTO 000PYI0OBAHUS U IPUOOPOB;

— TpaMOTHO 00pamaThes ¢ BEIIECTBAMHU B TOBCETHEBHOMN KH3HMU;

— OCO3HaBaTh HEOOXOAMMOCTh COONIIOJIEHUST TPaBUI DKOJOTHYECKH  O€30MacHOro
MOBEJICHUS B OKPYKAIOIICH MPUPOIHON cpefie;

— INOHUMATh CMBICII H HGO6XO}II/IMOCTL CO6J'IIO)I€HI/I$I Hpe}IHI/IcaHPlﬁ, npeajiara€Mbix B
HHCTPYKIUAX IO UCITOJIB30BAHUIO JICKAPCTB, CPEACTB OBITOBOM XHUMUM.

— pa3BuBaTh MH()OPMAIMOHHYIO KOMIETEHTHOCTh MOCPEICTBOM YIIyOJeHHs] 3HAHUU 00
UCTOPUU CTAHOBJICHUS XHMHUYECKOH HAayKd, €€ OCHOBHBIX TMOHSTHH, a Takxke O
COBPEMECHHBIX JOCTHKCHUAX HAYKH N TCXHHUKHU.
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COJIEPJKAHME YUYEBHOI'O KYPCA
(34 YACA, 1 YAC B HEJIEJIIO)

Tema 1. Xumus B HEHTPE €CTECCTBO3HAHUSA

XuMmus Kak 4acTb ecrecTBOo3HaHus. [Ipeaqmer xumun. EcrecTBO3HaHNE — KOMIUIEKC HAyK
o npupone. Hayku o mpupone: ¢usuka, xumus, 6uonorus u reorpadus. IlonoxurensHoe u
OTPHULIATENILHOE BO3/ICHCTBUE YETIOBEKA HA IIPUPOY.

[Ipenmer xumuu. Tenma u BemectBa. CBOMCTBA BEIIECTB KaK WX HWHIWBUAYaJbHbBIC
npusHaku. CBOMCTBa BEILIECTB KAK OCHOBA UX IPUMEHEHHUS.

Mertoabl u3yueHusi ecrecTBo3HaHus. HaOmroneHue kak OCHOBHOM MeETOJl IO3HAHHUSA
OKpY’)KalOIIero MUpa. YCIOBHUSA MpoBeAeHUs HaOmoneHus. [Wmore3a Kak NpeArooKeHHe,
O0BSICHAIONIEE MM Ipe/ICKa3bIBalollee MPOTEKaHWEe HaOII0aeMOro SBJICHUSA. DKCHEPUMEHT.
Jlaboparopus. ODkcrmepuMeHT JabopartopHbli u  ngomamHUK. CrocoObl  QuKcUpoBaHUs
pe3yJbTaToB dKcnepuMenTa. CTpOEHHE IUIAMEHH CBEYH, CYXOI'0 T'OPIOYEro, CIIUMPTOBKH.

MonenupoBanue. Mojenu Kak aOCTpaKTHbIE KONUK M3y4aeMbIX OOBEKTOB U MPOIIECCOB.
Mogenu B ¢usuke. DnekrpodopHas MalMHa Kak aOCTpakTHas MOj€lIb MOJHMM. Monenu B
Ouonorun. buonornyeckue Mynasoku. Mojenn B XHMMHUHU: MarepualbHble (MOJEIM aTOMOB,
MOJIEKYJ, KpPUCTAJUIOB, AanlapaToB W YCTAaHOBOK) W 3HAKOBble (XMMHYECKHE CHUMBOJIBI,
XUMHAYECKHe (POPMYJIIBbl M YpaBHEHHUS).

XuMuyeckasi CHMBOJIMKA. XMMHUYECKHE CUMBOJIBL. VX HamucaHue, MPOU3HOLICHUE U MH-
dopmanus, KOTOPYIO OHU HeCyT. Xumuueckue (opmynsl. VX HammcaHue, MPOW3HOIICHUE U
uHpopMaLus, KOTOPYI0 OHU HecyT. HaeKchl U KO3 PpULIUEHTHI.

Xumust ¥ Qu3MKa. YHUBEPCAIBHBIA XapaKTep IMOJIOKEHUH MOJIEKYIISIPHO-KHUHETHYECKON
teopun. lloHATHA «@rom», «MoONeKynaa», «HOH». Kpucraiamdyeckoe COCTOSHUE BEILECTBA.
Kpucrannumaeckue pemeTku TBepabix BemecTs. Juddys3us. bpoyHoBckoe nBHKEHHE.

ArperaTHoe cocTosiHUE BelmlecTBa. ['a3o00pas3Hble, JKUAKHE M TBEpJble BEIIECTBA.
Kpucrannnueckue u amop¢Hbie TBepable BemecTBa. PU3nYecKknue 1 XUMHUUECKUE SBICHUS.

Xumuss u reorpadus. I'eomormyeckoe CTpoeHHE IUIAHETHI 3eMIIsl: sIpO, MaHTH,
autocepa. DIEMEHTHBIN COCTaB T€0JIOTMYECKUX COCTABHBIX 4YacTel IIaHeTbl. MuHepansl u
TOpHBIE TOPOABI. MarmMaTU4eCKHE U OCAI0OYHbIE (OPraHMYECKUE U HEOPTAHUUYECKUE, B TOM YHCIIE
Y TOPIOYHE) TIOPOJIBI.

Xumust U O6uonorus. XUMHUYECKMH COCTaB KMBOM KJIETKHU: HEOpraHuueckue (Boja u
MUHEpPAJIbHBIE COJNM) WU OpraHudeckue (OenKu, KHUpbI, YIJIEBOAbI, BUTAMHUHBI) BEILECTBA.
ITpocTeie U CIIOXKHBIE BELECTBA, UX POJIb B KU3HEIECATEIBHOCTH OPraHU3MOB. buonorndeckas
posib Boabl B kuBOM KieTke. dorocunTe3. Ponp xmopodmiia B mpoiiecce (GoTOCHHTE3A.
buonornueckoe 3HaueHue XKHUPOB, OEJNKOB, 3(UPHBIX Macel, YIJIeBOJOB M BUTAMMHOB s
KU3HEJEATEIIbHOCTH OPTaHU3MOB.

KauecTBenHsble peakuiny B XUMHH. [IOHATHE 0 KAUECTBEHHBIX PEAKLUAX KAK O PEAKIMSIX,
BOCIPUHHUMAEMBIX OPTaHOJIEITUYECKH: C TOMOUIbIO 3pEHHUS, CayXa, OOOHSHUS. AHATUTHYECKUN
apdext. OnpenenseMoe BEIIECTBO U PEAKTUB HA HEro. Bo3MOXKHOCTh M3MEHEHHS UX POJIM Ha
MIPOTUBOMNOJIOKHYIO.

Lemoncmpayuu. Komeknuss pasHbIX Tell W3 OJHOTO BEIIECTBA WM MaTepuana
(Hanpumep, abopaTopHas mocyaa U3 crexiia). Komnekuus pa3inyHbIx Tea win Gotorpaduii ten
U3 aJTIOMHHHUA JUIS WUTIOCTPALMU UJIeU «CBOWCTBAa — IMpHUMEHEHHE». YueOHoe 000opyaoBaHHeE,
UCIIONIb3YEMOE TNpU H3ydyeHUH (U3NKM, Ouosoruu, reorpaduu M XUMHH. IJEeKTpodopHas
MmammHa B JeiictBuu. ['eorpaduueckne monenu (rimo0yc, kapra). buomorndeckue monenu
(MyJsDKM OpraHOB M CHCTEM OpPraHOB pAacTeHHM, XUBOTHBIX W 4ejoBeka). dusznueckue u
XUMHUYECKHE MOJIETH aTOMOB, MOJIEKYJ BEILIECTB M UX KPUCTAJUINYECKUX perieTok. OObeMHbIe U
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[IApOCTEP)KHEBBIE MOJIEJM MOJEKYJl BOJBI, YIJIEKHCIOTO M CEPHUCTOrO Tra30B, METaHa.
PacnpocTpanenue 3amaxa OJEKOJIOHA, JYyXOB WJIM JI€30[0paHTa Kak mporecc aupy3um.
OO0pa3ibl TBEPIbIX BELIECTB KPUCTAIIIMYECKOTO CTpOoeHusl. MoJienu KpUCTalInYecKuX penieTok.
Tpu arperaTHbix cOCTOSIHUS BOAbL. [lepennBaHue yriieKUCIOro ra3a B CTakaH, ypaBHOBEILICHHBIN
Ha Becax. Koyiekuus: KpUCTAJUTMUECKUX U aMOP(HBIX BellecTB U u3aenuil u3 Hux. Komneknus
MUHEPAJIOB (Ja3ypuUT, KOPYHI, XaJIbKOMUPHUT, (arooput, ranuT). Kosuiekuus ropHBIX TOPOJ
(rpanut, paznuyHble (OPMBI KalblIUTa - MEJ, Mpamop, H3BecTHSK). Koimekuus roprodmx
UCKOTIaeMbIX (He(Th, KAMEHHBIN YTroJb, ClaHIbl, TOpd). CrimpToBast SKCTpakuus xjaopoduiuia u3
3eNeHbIX JMCTheB. llpokanuBaHue cyxoil 3eleHH pacTeHud B My(]enpHON meun s
KOJIMYECTBEHHOTO OIpECIICHUs] MUHEPAJbHBIX BelIeCTB B HHUX. KauecTBeHHas peakuus Ha
kucnopos. KauectBeHHast peakuus Ha yrieKucibii ra3. KauecTBeHHas peakius Ha U3BECTKOBYIO
BOZY.

Jlabopamopnvie  onvimel. OnMCaHWE CBOWCTB  KHCIOPOJAA, YKCYCHOH  KHCIOTHI,
amomunus. CTpoeHue IUTaMEHHM CBeYd (COUPTOBKHU, CyXOro roproudero). HaGmionenue
OpPOYHOBCKOTO JBMEHHUS YaCTHUEK UYEPHOM TYIIM MOJ MUKpPOCKONOM. V3ydeHuwe rpaHuTa ¢
MOMOIIbIO yBENUYUTETHHOrO cTekia. OOHapyKeHHEe >XKMpa B CEeMEHax IOJCONHEYHHKA U
rpenkoro opexa. OOHapykeHue 3(HUPHBIX Macel B aneabCHHOBOW Kopke. OOHapyKeHHe
Kpaxmana u Oenka (KJIEHKOBUHBI) B MIICHUYHOW MyKe. OOHapyKeHHE YIJIEKUCIOro rasa B
BBIJIBIXa€MOM BO3/IyX€ C MTOMOIIbI0 U3BECTKOBOI BOJIBI.

Lomawnuii sxcnepumenm. VI3rotoBieHue Mojenei Moiaekyn u3 miactunuHa. duddysus
MOHOB TepMaHTaHaTa Kamus B Boje. M3ydenume ckopoctu muddysum asposoneid. duddysus
caxapa B Bojae. ONBITBI C MYCTOW 3aKpbITOM MIACTHKOBOW OyThuikoW. KonmuecTBeHHOE
OTpeJieJICHUE COJEPKaHMs BOJIbI B CBEXKEU 3eneHu. B3anmoelicTBiue acCKOpOMHOBOM KUCIIOTHI €
Honom. M3ydyenne cocraBa MOJMBUTAMUHOB M3 JoMalliHed anteuyku. OOHapyKeHue Kpaxmania B
MPOJIYKTaX MUTAHUSI.

Ipaxmuuecxue pabomoi.

1. 3nakoMmcTBO ¢ mabopaTopHbIM 00OpyAoBaHueM. [IpaBuina 6e3o0macHOCTH TpU padboTe

B XMMHUYEeCKOM KabuHeTte (Jaboparopun). Y cTpoicTBO ciupToBKU. [IpaBuma paboThl
C HarpeBaTeIbHBIMU MTPUOOpaMHU.

Tema 2. MareMaTHKa B XUMUH

OTHOCHUTEIbHBIC aTOMHAass M MOJCKYJspHas Macchl. [loHATHE 00 OTHOCHTEIBHBIX
aTOMHOW W MOJIGKYJISIDHOM Maccax Ha OCHOBE BOJOPOAHOM emuHUIBL. OmnpeneneHue
OTHOCHUTEJIbHOW aTOMHOW MacChl XHMHYECKHX 3JEMEHTOB [0 TEPHOAMYSCKON TalJIHIIe.
Haxoxnenne mo Qopmylie BEIIeCTBA OTHOCHTEIBHON MOJIEKYJISPHOM MacCchl KaK CYMMBI
OTHOCHTEJIbHBIX aTOMHBIX Macc, COCTABIIAIONINX BEIIECTBO XUMUIECKHUX 3JIEMEHTOB.

MaccoBasi J1oJii XMMHYECKOTO 3JIEMEHTa B CIOKHOM BeriecTBe. [loHSITHE O MaccoBOi
noje - (&) XUMHUYECKOTo 3JeMEHTa B CIIOKHOM BEIIECTBE U ee pacdeT Mo (GopmMysie BeliecTna.
Haxoxnenre (hopMysibl BEIIECTBA IO 3HAYCHUSIM MACCOBBIX JI0JIEH 00pa3yroIIuX €ro 3JIeMEHTOB
YucTele BemecTBa W cMecd. [loHATHE O YHUCTOM BemecTBe W cMecH. CMecu ra3ooOpasHbie
(BO31yX, MIPUPOIHBIN Ta3), xuakue (HedTh) U TBepable (TOPHBIC MOPOJbI, KYJIHHAPHBIC CMECH,
CHHTETHYECKHE MOIOIIHE cpeicTBa). CMeCH rOMOTE€HHBIE M TeTEPOreHHBIE.

OObeMHas 1oyi1 KOMIIOHEHTa Tra30Boii cmecu. [loHstue 00 oOBemMHOU nose ()
KOMITOHEHTa Ta30Boi cMecu. CocTaB BO3/yXa M IMPUPOIAHOTO raza. PacueT o0bemMa KOMITOHEHTA
ra30BOi cMeCH 10 ero 00bEeMHOI J10J1e, 1 Ha00OPOT.

MaccoBas monst BemiectBa B pacTBope. IloHsitme o maccoBoil moine (W) BemiecTBa B
pactBope. PacTBopuTenbh M pacTBOPCHHOE BEIECTBO. PacueT Macchl pacTBOPEHHOTO BEIIECTBA
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[0 Macce pacTBopa M MAacCOBOM [10J€ pacTBOPEHHOI'O BEIIECTBA M JpPYrue pacueThl C
WCIIOJIb30BAHUEM ITUX HOHATHUH.

MaccoBas nonst npumeceil. [lonsiTue o uyucTom BemiecTBe U npumecu. MaccoBast 1071
(W) mpumecu B 00pasiie ucxoaHoro BemecTBa. OCHOBHOE BelIecTBO. Pacder Macchl OCHOBHOTO
BEIIIECTBA 10 MAacce BEIECTBa, COAEPIKAIIEro ONPEIEICHHYI0 MAacCOBYIO JOJII0 IpUMECEH, U
JIpYTHU€ pacueThl ¢ UCIOJIb30BaHUEM 3TUX MOHATHUH.

Hemoncmpayuu. MuHepainsl KynpuT U TeHOpUT. KoJuleKuy pa3inuyHbIX BUJOB MpamMopa
U u3genuid (Wi uunocTpauuil usgenuil) u3 Hero. CMech peyHOro M CaxapHOIo IECKa M MX
pasnenenue. Komnexkuus «Hedts u  Hedrenmponykte». Kostekuus OBITOBBIX —cMecei
(KyIMHaApHbIE CMECH, CHHTETUYECKHME MOIOLIME CpEACTBA, IIAMIYHH, HAIUTKHU U Jp.).
Juarpamma 00bE€MHOIO cocTaBa Bo3Jyxa. Jluarpamma oOBEMHOIO COCTaBa MPHPOJHOrO rasa.
IIpurorosnenue pacTBopa ¢ 3aJlaHHBIMA MAacCOM U MAaCCOBOM JOJIEM paCTBOPEHHOI'O BELIECTBA.
OO0pa3ubl BElIeCTB U MaTEpUAoOB, COAEPKALINX ONPEACIECHHYIO OO PUMECEH.

Homawmnuii sxcnepumenm. I3ydenue coctaBa ObITOBBIX KYJIMHAPHBIX U XO3SHCTBEHHBIX
cMmeceil o stukerkam. IIpurorosnenue pacTsopa coyi, pacieT MaccOBOM J10JIM PaCTBOPEHHOTO
BEIIIECTBA U OIBITHI C IOJIYYEHHBIM pacTBOpOM. M3ydeHue cocTaBa HEKOTOPBIX OBITOBBIX WU
(dapMalleBTUYECKUX IIPENaparoB, COJEP)KALIUX ONPEIEICHHYIO JOJI0 IpUMEcCe, Mo ux
ITHKETKaM.

IIpaxmuueckue pabomul.

1. IlpuroroBneHue pacTBOpa ¢ 3aJJaHHOM MAacCOBOM J10JIei pacTBOPEHHOI'O BEILECTBA.

Tema 3. SIBJ1eHNs1, MPOUCXOASIIIKAE C BelIeCTBAMU

Paznenenne cmecen. IlonaTue o pasgeneHun cMmeced M O4MCTKE BeulecTs. Hexoropsie
MPOCTEUIIINE CHOCOOBI pa3/elieHuss CMECed: MPOCEMBAHME, PA3ICICHHE CMECed MAarHuTOM,
OTCTalBaHUE, JI€KaHTallUsd, UEHTPU(PYTUpOBaHUE, pa3/leieHUe C TOMOIIbI0 AETUTEIbHON
BOPOHKH.

dunbTpoBanue. PuIbTpOBaHKE B 1a00paToOpuu, ObITY U Ha MPOU3BOACTBE. PUIbTpAT.

Ancopbuus. Ilonsrue o6 ancopbumu u ancopOeHTax. AKTHBHPOBAaHHBIM Yrojib Kak
BaO)XHEHIIMN aJICOPOEHT, ero MCMoJb30BaHUE B OBITY, Ha MPOM3BOJCTBE U B BOEHHOM JIElE.
VYeTpoiicTBO MPOTUBOTA3A.

JiucTHIusIMsL, KpUCTaUIN3alks U BbllIapuBaHue. JIUCTUILIALNS KaK IPOLECC BBIACICHUS
BElIeCTBa U3 KUJKON cMmecu. JlucTuiuinpoBaHHast BoJa U 00JacTH ee nmpuMeHeHus. [leperonka
Heptu. Hedrempoaykrel. ®dpakiuoHHass NeperoHka >XHUAKOro Bo3ayxa. Kpucrammuzauus u
BbIIIapUMBaHUE B JJaOOpaTopuu (KpUCTaIM3aTopbl U (apPopoBble YalllKKU JJIsl BbIApUBAaHUS) U
IIPUPOLE.

Xumuueckue peakiuu. IIoHATHE 0 XMMHUYECKON peaKIMu Kak MPOLECCE MPEBPALICHUS
OJIHUX BEILECTB B ApYyTUe. Y CIOBUS TEUEHUS U NPEKPAILECHUS XUMUUECKUX PEAKIIAH.

[IpusHakm xumuyeckux peakuuii. I3MeHeHue 1BeTa, BBINAICHUE OCAKa, PAaCTBOPEHUE
0CaJIKa, BBIJICIICHHE ra3a.

Jlemoncmpayuu. IlpocenBanne cMecM MyKH M caxapHOro necka. Paznenenue cmecu
IIOPOLIKOB CEphl U JKele3a. PasneneHue cMecu MOPOILIKOB cepbl M mecka. Pasnenenue cmecu
BOJBl M PAcCTUTENILHOTO Macjia C TOMOIIbIO JETUTEeNbHOM BOpoHKHU. lleHTpudyruposanue.
QOunpTpoBaHue. PecnuparopHble Macku W MapieBble MOBSA3KH. AJICOPOLIMOHHBIE CBOICTBa
aKTUBUPOBAHHOTO yris. CUIMKaresib U €ro NpUMeHeHUe B ObITY U JIETKOW MPOMBIIUIEHHOCTH.
IIpotuBoras mu ero ycrpoiictBo. [lomydyeHne AUCTUIUIMPOBAHHONW BOJIBI C IIOMOIIBIO
71a00paTOPHOM yCTaHOBKHU ISl eperoHkH skunkocteil. Komnekuusa «HedTs u HedTenpoayKTh».
Paznenenne cmecu mepMmaHraHata W JUXpoMaTa Kalds CIIOCOOOM  KpUCTaJUIM3AIUH.
B3anMozeiicTBue MOPOIIKOB Kee3a U cepbl NpHu HarpeBaHud. [lomyueHue yriaekucioro rasza

5
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B3aMMOJICHICTBHEM MpaMopa ¢ KUCJIOTOW U OOHApyKEHHE €ro C MOMOIIbIO M3BECTKOBOW BOJIBI.
Karanuruueckoe pasnokeHue Nepokcuja BoOJAOpojaa (KaTalnu3aTop — JAMOKCHJ Mapraia).
depMEHTaTUBHOE PAa3J0KEHHE IMEPOKCHAA BOAOPOJAa € IOMOMIbIO KaTanasbl. KucIOoTHBIN
OTHETYLIUTEINb, €r0 YCTPOMCTBO U IIPUHIUI ACHCTBUA. Peakuus HeUTpaau3anuy OKPAIIEHHOIO
denondranenHoM pacTBopa ILIEIOYM KHUCIOTOW. B3aumonelicTBue pacTBOpOB MepMaHIaHaTa U
JUXpoMaTa Kaius ¢ pacTBOpoM cyibdura Hartpus. [lomydenue ocanka rugpoxcuna meau (IT)
win tunpokcuna skenesa (L) peakuumedt oOmena. PacTBopeHHE TMOJIyYEHHBIX OCaIKOB
TUAPOKCUIOB METAJIOB B KUCJIOTE. [loiydeHune yriekuciaoro rada B3auMOJEHCTBUEM PAcTBOpa
KapOoHaTa HATPUS C KUCIOTOM.

Jlabopamopnvie onvimul. V3rotoBnenue ¢uiabTpa U3 (QUIBTPOBAILHOW OymMaru HiIu
OymaxcHoOU canderku. M3ydeHue ycTpoilcTBa 3aKUraliky U €€ TUIAMEHHU.

Lomawnuti sxcnepumenm. Pa3neneHue cMecu CyxXoro MOJOKa M PEYHOTO IIECKa.
N3roroBieHne MapiieBOU MOBA3KU KaK CPEACTBA MHAMBUAYAIbHOM 3aIUTHI B IEPUOJ STUACMUN
rpunna. OTcTauBaHUE B3BECH IMOPOILIKA JUIsl YUCTKH IOCYAbl B BOJE U €€ JCKAHTALMs.
AncopOnusi aKTUBUPOBAaHHBIM  YIJIEeM  KpacsIIMX BEMIECTB MENCHU-KONBL.  AacopOmus
KYKYpPY3HbIMU [aJIOYKAMU [IApOB Maxyyux BellecTB. M3yueHue cocraBa W NPUMEHEHUS
CHHTETUYECKHUX MOIOIIUX CPENICTB, COACPKAIUX SH3UMBI. Pa3iioKeHue CMECH TMThEBOU COABI U
caxapHOil mynapsl Tpu HarpeBaHud. PactBopenue B Bojae Tabnetku acnupuna YIICA.
[IpuroToBneHre U3BECTKOBOW BOJBI U ONBITHI ¢ HEW. B3aumMoaencTBue pacTBopa nepMaHraHata
KaJusi C aCKOPOMHOBOM KUCIIOTOM.

IIpaxmuueckue pabomul.

1. BslpamuBaHue KPUCTAIIIOB COJIH.

2. OuucTka MOBapeHHOM COJIH.



Hemaprament oOpa3oBanusi AqMuHUCTpalmu . EkarepuHOypra
MyHHIMIaIbHOE aBTOHOMHOE 00111e00pa3oBareiibHoe yupexaenue - ['umuasus Ne 47

620067, r. EkatepunOypr, yi. CoBetckast, 24a, Ten. (343) 341-08-00, dakc (343) 365-50-08

e-mail: gimnazium47@mail.ru

3. TEMATHYECKOE IINTAHUPOBAHHUE

No Hzyuaemas tema KonuuectBo DNEeKTpOHHBIE 00pa30BaTEIbHBIC
i\ yueOHBIX 4acOB pecypchl
O6mee | TIIP*
7 xnacc
1. Xumus B IEHTpE 12 I[P Ne 1 | Uutepuer Ypok
€CTECTBO3HAHUS (BUI€O, TpEe3eHTalUU,  TECThI)
2. | Maremarudeckue pacyéTsl 9 ITP Ne 2 | https://interneturok.ru/
B XUMHH Poccuiickast aeKTpoHHasl IIKOJa
3. SBneHus, TPOUCXOASIINE 9 ITP Ne | (YPOKH, TPEHHPOBOYHBIE 3aJaHUS,
C BelleCTBAMU 3,4 TECTBHI)
4. | Peseps 4 https://resh.edu.ru/subject/
Utoro: 34 4 BuptyanbHas naboparopusi:
http://www.virtulab.net/
OI'D: https://goo.su/RssMI6H
BIIP: https://sdamgia.ru/

[TP* - mpakTH4eckue paboThI
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4. IIOYPOYHOE IIVTAHUPOBAHME (7 KJIACC)

Hara, Ne Tema u Tun ypoka DJeMeHTHI CoJiepKaHusl 00pa30BaHUs Bunast 1 popmbl nesITETBHOCTH
HeZeIs n\ B HaIIPABJICHHBIE HA PEaIN3aLUI0
TEME paboueii mporpaMMbl BOCTIUTAHHS
1. XMW B HEHTPE ECTECTBO3HAHMS (12 yacoB)
1 1 WHcTpyKTax Mo TeXHUKE 0€301acHOCTH XuMuss  —  YacTb ~ €CTECTBO3HAHMS. | YCTAaHOBJICHUE JIOBEPUTEIIbHBIX
HeZels npu paboTe B XUMHUYECKOU 1abopatopuu Ha | BzaumoneiictBue 4eJI0BEKa U | OTHOUICHMH MEXIy IEeNarorn4ecKum
3aHATHSIX Kypca. OKpy»Karomero Mupa. Ou3nveckre Tena U | pabOTHUKOM M ero O00yJaroIuMHUCH,
XWMHs KaK 4aCTh €CTECTBO3HAHUS. BELIECTBA. CaolicTBa BEIIECTB. | CIIOCOOCTBYIOIIUX HO3UTUBHOMY
2 2 Habumronenue u 3kciepuMeHT Kak MeTo/ibl | MeToapl MCClieZloBaHHUsS B €CTECTBEHHBIX | BOCIPHATHIO 00y4aronMHCs
HeZeus U3Y4YEHHUs] €CTECTBO3ZHAHMS U XUMHH. Haykax. HaOmomenuwe. DkcrepuMeHT. | TpeOOBaHUI " pocs0
YUH3 [Ipubop. Usmepenue. ['mmotesa. BwiBox. | IEIarorn4eckoro paboTHUKa,
JIaGopatopHoe o0opynoBaHue. | IPUBJICYEHUIO UX  BHUMaAHUA K
XapakTepuCTHKAa  OCHOBHBIX  METO/OB | OOCYXJaeMOi Ha ypoke HH(pOopManuu,
UCCIIEIOBAaHMS B XHUMHHU. aKTUBM3AaLlUM UX II03HABATEJIbHOU
3-4 3-4 [TpakTuueckas padota Ne 1. [lpaBuna TexHUKH O€30MACHOCTA TpHU | ACATCIBHOCTH,
Heaens «3HaKOMCTBO C J1JaOOpaTOPHBIM paboTe B XMMHYECKOW Jiaboparopuu. | MOOYXKIEHUE 00yJaroIuXxcs
00opynoBaHMEeM KaOMHETa XUMHH. Xumudeckas — mocyma.  JlabopaTopHoe | COOIIOIATh HAa YPOKE OOLIETIPHHATHIE
ITP obopyaoBanue. JIabOpaTOPHBIN MITATHB W | HOPMBI IIOBEIEHUS, TIPaBUIIa OOIEHHS
MpaBUIIa oOparieHus c HUM. | CO cTrapmuMu  (Tle1aroru4ecKuMHU
Harpesarenbuble 1puOopbl. ChOuproBKa. | pAOOTHMKaMM) M CBEPCTHUKAMH
VCTpoicTBo CITMPTOBKH. [IpaBuia | (0OydaromuMuCs), TPHUHITHAITBI
HarpeBaHus npu UCIIOJIb30BAHUK | Y4€OHOM JUCLUILINHBI u
CHUPTOBKH. CaMOOpraHu3alNH;

5 5 MopenupoBanue MopnenupoBanue. Mogenb. OcobeHHOCTH | IPUBICYCHUE BHUMaHUs
HeZeIs YHH3 MOJIETMPOBaHusl B reorpaduu, (¢usnke, | O0y4alOmUXCst K [EHHOCTHOMY

Oouonoruu. MeToasl  MOJEIUPOBAHMSL.
XUMHYECKHUE MOJenN (3HAKOBBIE WJIU

acleKTy M3Yy4aeMbIX Ha  ypoKax
SBJIGHUHM, OpraHu3alus uX paboThl ¢
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CHMBOJIbHBIC, HpeI[MeTHBIe).

6 6 CHUMBOJIBI XUMUYECKUX DJIEMEHTOB XUMUYECKUH  JJIEMEHT.  XHUMHUYECKHI
Helens YUH3 cuMBOJ (3HaK). Ilepuomuyeckas cucrema
XUMHUYECKUX 3JIEMEHTORB J.N.
Menneneena.
7-8 7-8 Xummueckue GopMyIibl BEIIECTB Xumnueckas Qopmyna. KauecTBeHHBI U
Henensa YUH3 KOJINYECTBEHHBII COCTaB dbopMyIbI.
[Ipocteie BemiecTBa. ClOXHBIE BELIECTBA.
UreHne XUMHUYECKUX (OPMYJ BEIIECTB.
9 9 Xumus u pusnka Crpoenue BemiecTBa. ATOMBbL. MOJEKYJIBI.
Henens YUH3 bpoynoBckoe  mBwxkenue.  Jduddyzus.
Oneir  Ileppena. HMonel.  BemectBa
MOJIEKYJIIPHOTO M HEMOJIEKYJSIPHOTO
CTPOECHHS.
10 10 ArperaTHbl€ COCTOSIHMSI BELLIECTB Tpu arperatHbIX COCTOSHUS BeLIECTBAa Ha
Helels KY npuMepe BoAbl. DU3NYECKHUE SBICHUSA.
Teepapie Bemectsa. JKuzakue BeniecTsa.
l'azo00pa3uble  BemecTtBa.  AMoOpgHBIE
BEILIECTBA.
11 11 Xumus u reorpadus Crpoenune 3emiu. 3eMHOE SApO. 3eMHas
HeJels YHUH3 MaHTUs. 3eMHas  Kopa. MuHepaisl.
l'opubsie moponel. Heopranunueckue u
OpPraHUYECKUE 0CAJOUYHBIE TOPOABI.
12 12 O0600611eHre U crucTeMaTu3alys 3HaHUH 10 TeMe:
Heaens «XHMHS B LEHTPE €CTECTBO3ZHAHMSI

YK3

NOJIy4aeMoil Ha YPOKE COIHAJIbHO

3HAYMMOU nHpopmarmen -
WHUIMUPOBAHUE ee¢  OOCYyXIeHus,
BBICKA3bIBAaHUS 00y4aroIUMUCs

CBOETO MHEHHMS TI0 €€ IIOBOAY,
BBIPAOOTKH CBOETO K HEH OTHOIICHUS;
MIPUMCHCHUE Ha ypoKe
WHTEPaKTUBHBIX (popM paboOThl C
00yJaIOIUMUCS: WHTCIUICKTYaTbHBIX

urp, CTUMYJIHPYIOIINX
MMO3HABATEIIbHYIO MOTHBAIIHIO
o0y4aromuxcs; ITUIAKTHYECKOrO

Tearpa, IJ€ IOJYy4YEHHBIE Ha YpOKe
3HaHUS  OObIrpeIBatoTCs 21 B

TeanaJII)HBIX IIOCTAaHOBKaAx,
JIICKYCCHIA, KOTOpBIC JIafoT
00yJaromuMest BO3MOYKHOCTE
npuodpecTu OIIBIT BEJACHUS
KOHCTPYKTHBHOI'O JIAaJIora;

IpyNIoBoi paboTel WM paboThl B
nmapax, KOTOpble ydaT OOydarommxcs

KOMaHIHO! pabote u
B3aUMO/ICHCTBUIO c JIpyrUMHU
o0yyaromuMucs; [IPOBE/ICHUE

YPOKOB-IKCKYpPCHI (BBIE3HBIX WM B
OHJaiH-(popmare);

BKIIIOYCHHE B  YPOK  HMIPOBBIX
nporenyp,  KOTOpble  TOMOTAaroT
MOJIIePHKATh MOTHBAITUIO
00yJaronuxcsi K MOJIYICHHUIO 3HAHUH,
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HaJIaXXUBaHHTIO IIO3UTHUBHBIX
MEXKINYHOCTHBIX OTHOIIICHUH B
KJ1acCe, IOMOraroT YCTAHOBJICHUIO

noOpokenareabHOl  atMocdepbl  BO
BpEMS YpOKa.

2. MATEMATHKA B XUMHMMU (9 yacos)

13-14 13-14 OTtHocuTenbHAsI aTOMHAst U MOJIEKYJIsipHble | OnpeneneHre OTHOCUTENbHOW aTOMHOMU
Helens MaccChl Maccel ¢ wucnoiab3oBanuem IICXD JI.U.
YUH3 MenpeneeBa. Pacuér  OTHOCHUTENBHOMU
MOJIEKYJIIPHOM  MacCchl  MPOCTBIX U
CJIOKHBIX BEILIECTB.
15 15 MaccoBas 1071 3JIEMEHTa B CI0KHOM MaccoBasg nons  anementa. lIpumepst
Hezens BELIECTBE pelieHus 3a1a4: a) pacuéT MacCoOBOM JOIU
YHUH3 JJIeMEHTa B CJIOKHOM BelecTse; 0)
OTIpeNIeICHUEe  MOJICKYJIAPHOH  (hOPMYIIBI
CIIOKHOTO  BEIIeCTBAa IO  H3BECTHBIM
MacCOBBIM JOJISIM 3JIEMEHTOB.
16 16 UucTele BellecTBa U CMECH Uucroe BemectBo. CMech. ['oMorennsie u
HEJENs YUH3 reTEPOreHHBIE CMECH.
17 17 OObEMHAs 107151 Ta3a B CMECH Cocras aTMOC(EPHOTO BO3/IyXa.
HeJens YHUH3 Omnpenenenne O0OBEMHOM J0JM Taza B
cmecu. [Ipumeps! perienus 3aiad.
18 18 MaccoBas 10151 BEIIECTBA B PaCTBOPE PactBoputens. PacTBOpéHHOE BelecTBO.
HeJels YHUH3 [IponieHTHAsT KOHLICHTpALMs  BELIECTBA.
MaccoBast 0751 paCTBOPEHHOTO BeLIECTBa
B PacTBOPE.
19 19 [IpakTuueckas padbora Ne 2 HaBecka. Mepnas  konba.  MepHblit
Heaeus «IIpuroToBieHne pacTBopa C 3aJaHHOU HUAJTUHIP. XUMHYECKUI CTaKaH.

YCTaHOBJICHHE JIOBEPHUTEITBHBIX
OTHOUICHUH MEXAY Ie1arorn4ecKum
pabOTHUKOM U ero O0Oy4YaromuMucs,

CIIOCOOCTBYIOIINX HO3UTHBHOMY
BOCIPUATHIO 00yJarOIUMHUCS
TpeOoBaHU u pochO
[eAaroruyeckoro paboTHUKa,

NPUBJICUCHUIO WX  BHUMAHUSA K
o0cyxaaemMoil Ha ypoke nH(popMaluu,

AKTUBM3ALMK HX [103HABATEIHHOM
JeSITENIbHOCTH;
noOyx/1eHue oOyyaromumxcs

coOiroaaTh Ha ypoKe OOILENpUHSTHIE
HOPMBI TTOBE/IEHUS, IPaBUIa OOIEHUS

co crapmiuMu  (IeAarorn4ecKuMu
paboTHMKaMH) W CBEPCTHHKAMHU
(oOyuarommmucs), TIPHHITAITBI
yueOHO JTUCIUTLTAHBI "
caMOOpTaHu3aINH;

MIPHUBJICYCHHE BHUMAaHUs
o0ydJaronuxcs K IIEHHOCTHOMY

acleKTy H3y4aeMbIX Ha  ypoKax
SBJIGHUHM, OpraHuzauus ux paboThl C

10
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MacCOBOM J0JIeH PACTBOPEHHOIO BEILIECTBA»
ITP

CrexkngHHag majgoudka. Pemienue 3amad.
KoHTposnbHas 3amaya Ha NPUTOTOBJIICHUE
pacTBOpa 3aJaHHOW KOHUEHTPALIUH.

20 20 MaccoBas 10J1s mpuMecei [Tpumecu. Texaunueckuit obpaserr.
HEIeIIs VHUH3 MaccoBass 01 OCHOBHOI'O KOMIIOHEHTA.
MaccoBas gonss npumeced. IIpumepst
pEIICHUs 3a/1a4.
21 21 O000I11IeH1E U CUCTEMATU3AIU 3HAHUH 110 TEME:
HeJens «MareMaTuka B XUMHAN)

VK3

HOHy‘laCMOfI Ha YPOKC COOHUAJIBHO

3HAYMMOU nHpopmarmen -
WHUIUUPOBAaHUE €€  OOCYyXIeHUS,
BBICKA3bIBAaHUS oOy4aromuMucs
CBOCTO MHEHHS TI0O €€ I[OBO.Y,
BBIPA0OTKH CBOETO K HEll OTHOIICHUS;
MIPUMCHCHUE Ha ypoKe
WHTEPAaKTUBHBIX ¢GopM pabOTHl ¢
00yYaIOIUMUCS: HWHTEIUICKTYATbHBIX
urp, CTUMYJIHPYIOIINX
MO3HABATEIBHYIO MOTHBAIIHIO
o0y4aromuxcs; JUIaKTUYECKOTO

Tearpa, TrJe TOJyYCHHbIE Ha YpPOKe

3HaHUSA  OObITpeIBaroTcs 21 B
TeaTpaIbHBIX MOCTaHOBKAX;
JTUCKYCCHIA, KOTOpBIE JAIoT
00yJaromuMest BO3MOYKHOCTbH
npuodpecTu OTIBIT BEJICHUS
KOHCTPYKTHBHOTO JTNaJIora;

rpynmnoBoi paboThl WA pPabOTHl B
napax, KOTOpble ydaT 0OydaroIuxcs
KOMaHIHON pabote u
B3aUMO/ICHCTBUIO c JIpyrUMHU
00y4aroImyuMuCs; IpOBeIeHHE YPOKOB-
OKCKYpCHUi (BBIEC3THBIX WU B OHJIAWH-

dopmare);

BKJIIOUEHHME B  YPOK  HIPOBBIX
Opoueayp,  KOTOpble  IOMOTAIOT
MOJIJIEPKaTh MOTHUBAIIHIO

00yJaronuxcsi K MOJYYCHHUIO 3HAHUH,

11
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HATAKUBAHUIO MO3UTUBHBIX
MEXKJIMYHOCTHBIX ~ OTHOIICHUH B
Kjlacce, TIOMOTalT  YCTAHOBJICHHIO
JoOpokenaTeaTbHOl  aTMocdhepsl  BO
BpEMS YPOKa,

UCTIOJIb30BaHUE BOCITHTATEIILHBIX
BO3MOYKHOCTEH CO/IepKaHus y4eOHOTO
npeaMera  4epe3  JCMOHCTPAIUIO

oOy4aromumces IIPUMEPOB
OTBETCTBEHHOTO, IPaKIaHCKOTO
IIOBCACHUA, IIPOABJICHUA
YeJIOBEKOITIO0HS u

JIOOpOCEP/IEYHOCTH, dYepe3  MoJ00p
COOTBETCTBYIOIIIUX  TEKCTOB  JUISI
9TeHHs, 3amad  JJIA  PCIIeHUs,
POOJIEMHBIX CUTYyaIun TUIst
00CyXIeHUs B KJlacce.

YCTaHOBJICHHE JIOBEPUTEIbHBIX
OTHONIICHHIA MEXIy TeIarorndecKum
paboOTHUKOM H ero oOydaroluMucs,

CIOCOOCTBYIOIINX MO3UTUBHOMY
BOCTIPUATHIO 00y4arOIMMHCS
TpeOoBaHUI u pocko
1eIarOrMYeCKOro paboTHuKa,

HpI/IBJ'IeLIeHI/IIO nux BHUMAHUA K
o0cyxaaemMoii Ha ypoke nH(pOopMaIuy,
AKTUBU3alIUN nux HO3HaBaTeJ'II:HOI\/'I
JIeSITEIIbHOCTH;

MoOYyXIeHUE o0ydJaromuxcs
co0JII0/1aTh Ha yPOKE OOIIETIPUHSATHIC

12
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HOPMBI TIOBEJICHUS, TpaBUiIa OOIICHS
co crapmuMu  (IIeAarorHYeCKUMHU
paboTHMKaMH) W CBEPCTHHKAMU

(oOy4arommmucs), TIPUHITUTIBI
yueOHOM JTUCHUTUTUHBI u
caMOOpraHu3aIui,

MIPUBJICYCHHE BHUMAaHUS

o0yyaroImuxcs K  LEHHOCTHOMY
acIleKTy HM3y4YaeMBIX Ha  YpOKax
SBJICHUM, OpraHu3anus uX paboThl C
[IOJIy4a€MOM Ha YpOKE COLMAIBHO

3HAYUMOM uHpopmanuen —
WHUIMUPOBAHUE e¢  OOCYXIeHUS,
BBICKA3bIBAHUS oOyuaromuMucs

CBOET0O MHEHHMS 10 €€ IOBOAY,
BBIPAOOTKHU CBOETO K HEH OTHOILICHHS;

pUMEHEHHE Ha ypoKe
UHTEPaKTUBHBIX (opM paboThl cC
00yJarOMMUMHUCS: WHTEIUIEKTYaJbHBIX

urp, CTUMYJIUPYIOIUX
MI03HABATENIBHYIO MOTHBAIIHIO
oOyyaromuxcs; IUIaKTHYECKOTO

TeaTpa, TJe MOJY4YeHHbIE Ha YpOKe
3HaHUs ~ oObIrpeIBatoTcs 21 B

TeanaJ'II)HBIX IIOCTAaHOBKaXx;
JTUCKYCCHIA, KOTOpBIC afoT
oOyJarouMcs BO3MOYKHOCTbH
npuodpecTu OIIBIT BEIACHU
KOHCTPYKTHBHOI'O JIAaJIora;

rpynnoBoil paboTel wWiM paboOThl B

13
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napax, KOTOpbIe ydaT OOydJaroIuxcs
KOMaHAHON pabote u
B3aUMOJICHCTBUIO c JpyruMHU
00y4arouMuUCs; POBEICHNUE YPOKOB-
AKCKYpCU (BBIC3IHBIX WU B OHJIAWH-
dbopmare);

BKIIIOYEHHE B  YPOK  HTPOBBIX
npouenyp, KOTOpBIE MOMOTaloT
MOJIePIKATh MOTHBAIIHIO
00y4Jaromuxcsl K MOJy4EeHUIO0 3HAHUMH,
HATAKUBAHUIO MTO3UTUBHBIX
MEXIMYHOCTHBIX ~ OTHOIICHHH B
Kjlacce, TIOMOTAalT  YCTaHOBIICHHIO
JI0OpoKeNnaTeabHOl  aTMOoCc(epbl  BO
BpeMs ypOKa.

3. SIBJEHUS, IPOMCXOSIIUE C BEI[ECTBAMM (9 uacos)

22-23
Henens

22-23

CrniocoOsl pa3zienieHusi TOMOTE€HHBIX U Crnioco0sl paszneneHus CMeCEH.
TreTePOTeHHBIX CMECEN Paznenenue. Ouncrka. [elictBue
YUH3 marauToM. [IpocenBanme. OTcTanBaHue.
JexkanTanus. DubTpOBAHKE.
Hentpudyruposanue. AncopOmust.
AKTUBHUPOBAHHBIN YTOJIb.
Beimapusanue. Kpucrannmzanus.
JuctunnupoBanHas Boja. Juctumnsuus
(meperonka). [Teperonka HedtH
(pexTudukarys). @pakuuu HeDTH.
®dpaximoHHas neperoHka KHUIKOTO
BO3/lyXa M TNPUMEHEHHE €ro OTIEIbHBIX
KOMITOHCHTOB.

YCTaHOBJICHHE JOBEPHUTEITBHBIX
OTHOILEHUH MEXAy MNeAaroruyecKum
pabOTHUKOM U €ro 0O0y4aroIHUMUCH,

CIOCOOCTBYIOIINX HO3UTUBHOMY
BOCIIPUATHIO 00y4aroMHCS
TpeOoBaHUI U pocsO
IIE€JarOru4ecKoro paboTHUKA,

NPUBJICUCHUIO WX  BHUMaHHUA K
ob0cyxaaemMoit Ha ypoke nHpopmaiuu,
aKTUBHU3AIlMM WX  [103HABATEIBHOM
JIESITSIIBHOCTH;

noOyx/1eHue 00yJaromuxcs
co0JII0/1aTh HA YPOKE OOMICTIPUHSITHIC
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24 24 [Tpaktuyeckas padora Ne 3. OuncTka NOBAPEHHOW COJIU, 3arpsi3HEHHON
Hezens «OuucTKa 3arpa3HEHHON TOBApEHHOM PEYHBIM MECKOM METOA0M (UIbTPOBAHUS
COJIH» c MOCIIEAYIOIITUM BBITIAPUBAHUEM
I1P KPUCTAJJIOB COJIM M B3BEIIMBAHUEM.
25-26 25-26 [Tpaktuyeckas padora Ne 4. BolpamuBanue  KpUCTaLIOB  MEIHOTO
Hezens «BpIpaimuBanyue KpUCTAIIIOB COJIH Kylopoca, allOMOKaJHeBBIX KBacllOB B
ITP 71a00pPaTOPHBIX YCIOBHSIX.
27 27 XHUMHYECKHE PEaAKIUH. Xumudeckas peakuus. Pearenr. [IpuzHaku
Hee s [Tpu3Haku XUMHYECKUX peaKIui XUMHUYCCKHUX PEAKIUi: BBIICTICHUE CBETA H
VYHUH3 TEIIa, TOIJIOIICHUE TEIIOTHI,
oOpa3oBaHMe OcCalKa, BBIJICICHUE Tra3a,
W3MEHEHHE BKyca, IMOsBICHUE 3alaxa,
W3MCHCHHUE 1[BETA, 3BYKOBOU YD (DEKT.
28 28 VYcnoBusi BOSHUKHOBEHHUS U POTEKAHUS ConpukocHOBEeHUE (KOHTAKT) BEIIECTB.
Helels XUMUYECKHUX PEaKLnn Harpesanue. KaranmsaTopsl U
YUH3 UHTHOUTOPBI. DEepPMEHTHI (IH3UMBI).
29 29 KauecTBeHHbBIE peakIi B XUMUHU PacriozHanue BemeCTB € TOMOIIBIO
Heaemns YHUH3 KaueCTBEHHBIX PEaKUUN. AHaTUTUYECKUN
CUTHAJ (o dexr). Pacno3znaBanue
KHCIIOPO/ia, BOAOPOAA, YIIEKUCIOro rasa.
Pacno3znanue kpaxmana MoioM.
30 30 O060061eHre U cucTeMaTu3alus 3HaHu| 10 Kypey
Henens «BBeneHne B XUMHIO)

VK3

HOPMBI TTOBEJICHHSI, ITPaBHJIa OOIICHUS
CO cTapmuMu  (TIeJarorn4ecKuMH
paOOTHMKaMH) W CBEPCTHUKAMHU

(oOy4arommmucs), TIPUHITUTIBI
yueOHOM JUCIUTUTUHBI u
caMOOpraHu3aIui,

MIPUBJICYCHHE BHHUMaHUS

00y4armuxcs K  LEHHOCTHOMY
acIleKTy HM3y4YaeMbIX Ha  ypoKax
SBIIGHUH, OpraHu3alus uX paboThl ¢
MOJy4aeMOM Ha YpPOKE COLHUAIBHO

3HAYUMOM uHpopmanuen —
WHULIMUPOBAHUE €€  OOCYXICHUs,
BBICKA3bIBAHUS 00y4arOUMUCS

CBOET0O MHEHHMS IO €€ IIOBOAY,
BBIPAOOTKHU CBOETO K HEH OTHOILICHHS;
pUMEHEHHE Ha ypoKe
MHTEPaKTUBHBIX (opM paboTHl C
00yJarOMUMHUCS: HHTEIUIEKTYaIbHBIX

urp, CTUMYJIUPYIOIIUX
MI03HABATENIBHYIO MOTHBAIIUIO
oOyyaromuxcs; JUIAKTHYECKOTO

TeaTpa, TJe IMOJyueHHbIE Ha YypOKe
3HaHUs ~ oObIrpeiBatoTcss 21 B

TeanaIII)HI)IX IIOCTAaHOBKaAx,
JTUCKYCCHIA, KOTOpBIE aroT
oOyJarouMcs BO3MOYKHOCTb
npuodpecTu OIIBIT BEIACHUS
KOHCTPYKTHUBHOI'O JHanora;

rpynnoBoi paboTel UM palboOTHl B
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napax, KOTOpbIe y4aT OOydJaromuxcs

KOMaHIHOU pabore u
B3aUMOJICHCTBUIO c JpyruMHU
o0yyaroImumucs; IIPOBEJICHHE

YPOKOB-3KCKYpCHU (BBIC3IHBIX WA B
OHJIaH-popMaTe);

BKIIIOYEHHE B  yPOK  HUTPOBBIX
nporenyp,  KOTOpble  TIOMOTArOT
MOJIePIKATh MOTHBAIIHIO
00y4aromuxcsi K MOJYYCHUIO 3HAHUM,
HATAKUBAHUIO MO3UTHBHBIX
MEKJIMYHOCTHBIX ~ OTHOIICHHWHA B
KJlacce, IOMOTAIOT  YCTAHOBJICHHIO
JIoOpokenareapHol  atMochepbl  BO
BpeMs YpOKa,

WHUIIMAPOBAHHE " TIOJJICPIKKA
HCCIIEN0BATENBCKON JEATEITbHOCTH
0o0ydJaromuxcsi B paMKax peaau3aluu
UMW HHJIUBUIYATBHBIX U TPYIIIOBBIX
MCCJIEIOBATENILCKUX TPOEKTOB, HUTO
JacT  00ydJaromuMcs BO3MOXKHOCTD
npuodpecTu HaBBIK
CaMOCTOSITEITEHOTO pelIeHus
TEOPETUYECKOW MpOOIEeMBbI, HABBIK
TCHepUPOBaHUA W O(OpMIICHUS
COOCTBEHHBIX uniei, HaBBIK
YBOXHUTEIHLHOTO OTHOIICHUS K UYKUM
uaesM, OQOpMIEHHBIM B paboTax
JIIPyTUX  HCCIEeNOBaTeNel,  HaBbIK
MyOJTMYHOTO  BBICTYIUICHHSI  TIepe]
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ayIUTOpPHUEN, AapryMEHTUPOBAHUSA U
OTCTAaWBaHHUs CBOECH TOUYKHU 3PCHHUS

31-34
HeeIIst

31-34

Pesepn
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