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HOACHUTEJBHASA 3AIINCKA

Pabouast nporpamMma BHEYpPOUHOU AESATENBHOCTU « DKCIIEPUMEHTAIbHAS XUMUSI» IISI

ydaiuxcs / Kjiacca pa3padoTaHa Ha OCHOBE CJIEIYIOUIUX HOPMATUBHBIX JIOKYMEHTOB:

®denepanbHbIl  TOCYJApCTBEHHBIN 00pa30BaTENbHBIA CTAaHAAPT  OCHOBHOTO
o0111e,0 00pa30oBaHusl, YTBEPKACHHBIN MPUKa30oM MUHHUCTEPCTBA 00pa30BaHUsI U HAYKU
P® ot 6 oxTsa6pst 2009 1. Ne 373.

+ OcHOBHas 00pa3oBaTebHas IporpaMma OCHOBHOIO 0011ero oopazoBanusi MOY
«XpebTosckas COLI».

e [Iporpammbl kypca xumuu misa [ kinacca aBropoB O.C. T'aOpuensna, I'.A.
[Mumapesa (Xumus. 7-9 kmaccel: Paboune mporpammel / coct. T.J1. ['amOypiieBa. — M.:
Hpoda, 2015T.)

ey nporpaMmbi:

- OopMHUPOBAHUE ECTECTBEHHO - HAYYHOT'O MUPOBO33PEHUS IIIKOJIBHUKOB.

- O3HakoMmiIeHHE C 00BEKTAaMU U SIBJICHUSMU MaTE€pUATbHOTO MHPA.

- Pacmmpenue Kpyros3opa, UCIOJIb30BaHUE  PA3IUYHBIX METOJOB IMO3HAHUS
MPUPOIBI.

- @opMHUpOBaHUE MMPOEKTHO — UCCIIEOBATEIBCKUX KOMIIETEHIMH 00yYatOIIXCS.

3agayaMu IporpamMMsl ABIISIFOTCS CIIEAYIOLIHUE:

1. CpopMupoBaTh yCTONUMBBIN MO3HABATENbHBIA HHTEPEC K IPEIMETY XUMUHU:

#II0JITOTOBUTh yYaIIUXCS K U3YUEHHIO Y4€OHOr0o MpeaMeTa XUMHUs B 8 Kilacce;

#pa3BUTh II03HABATEJIbHbIE HHTEPECHl U MHTEJUIEKTYalbHbIE CIOCOOHOCTH B
opouecce  IMPOBEACHMS ~ XHMHYECKOrO0  3KCIEPHUMEHTA, CaMOCTOATEIIBHOCTh
OpuoOpeTeHus 3HaHUM B COOTBETCTBUM C  BO3HUKAOIIMMU  >KMU3HEHHBIMHU
MOTPEOHOCTIMU;

spopMUpOBaTL YMEHUS HAOMIOJAaTh W OOBACHATH XUMHUYECKHUE SIBJICHUS,
IPOUCXOASIINE B IPUPOJIE, OBITY, IEMOHCTPUPYEMBIE YUUTETIEM;

sopMupoBaTh ymMeHHE pabOTaTh C BEIIECTBAMH, BBINOJHATh HECIOXKHBIC
XUMHUYECKHE OTBIThI, COOIIOIaTh IPABHJIa TEXHUKHU O€30MacHOCTH;

2. Pa3BuBaTh UCCIIEIOBATENIbCKUE U TBOPUECKHE CIIOCOOHOCTH YUaIIUXCS:

+(opMHpOBaTH YMEHUE BBIMOJIHATh U TPaMOTHO O(QOPMIISITH HCCIEA0BATEIBCKYIO
pabory;

+popMyIHpoBaTh LENIb U 3aJa4d MCCIICJOBAaHUS, BbIIBUTaTh TUIOTE3Y, BBIACIAThH
npobsieMy, OOBEKT MW TPEAMET HCCICIOBaHMS, COCTaBIATh IUIAH JACHCTBUU U
KOPPEKTUPOBATh €ro;

[eJ1aTh BBIBOJIbI M 3aKJIIOUYEHUS, aHAIU3UPYS MPOIETaHHYI0 paldoTy.

3. ®opmupoBaTh HHHOPMAITMOHHO-KOMMYHHUKAIIMOHHYIO TPAaMOTHOCTb:!

#pa3BUBaTh YMEHHUS CaMOCTOSITEIbHO HCKaTh, OTOMpaTh, AaHAJIU3UPOBATD,
IPECTaBIIATh, IEpelaBaTh HH(OOPMAIUIO, UCIIOJIb3Ys COBPEMEHHBIE MH(OPMAIIMOHHbBIE
TEXHOJIOTUH;

#COBEPUICHCTBOBATh TEXHUYECKUE YMEHUS M HABBIKM pabOThI ¢ MporpaMMaMu Mo
CO3/IaHUIO TECTOBBIX M rpaduuecKuX 00BEKTOB, JOKYMEHTOB, TPE3eHTaIIN, (PUITHMOB.

4. BocnuTBIBaTh 3KOJOTMYECKYIO TPAMOTHOCTb!



+(bopMHupoBaTH YMEHUS MPOTHO3UPOBATH BO3MOKHBIE MOCIEICTBUS NCATEIHHOCTH
YeloBeKa I JOCTHKEHHS 0€30MacHOCTH, KaK COOCTBEHHON KH3HEACSTETbHOCTH, TaK
1 0€301MaCHOCTH OKPYKAIOIICH CPEIbI,

+popMupoBaTh yMEHUS 00ECTICYUTH JTMIHYIO SKOJIOTHUECKYI0 O€30MacCHOCTb, JAeas
NpaBWIBHBIA ~ BBIOOp  CpPeId  OTPOMHOTO  KOJIHMYECTBA  HOBBIX  XUMHUYECKH
CUHTE3UPOBAaHHBIX BEIIECTB, a TaK K€ OIICHUBATh DPEKJIaMy, COJCP)KAIIYI0 IOJ4ac
JIOKHBIC CBEICHUS [UIsl TMOTPEOUTENss WIM TPOTHBOPEYAIIYI0 OCHOBHBIM 3aKOHaM
€CTECTBCHHO - HayUHBIX JUCIIUILINH.

PaGouas nmporpamma peanusyercs Ha ocHoBe Y MK, co31aHHOTO 1101 pyKOBOJICTBOM
O.C. T'abpuensna u ydeOHuUKa «Xumus. BBomweni kypc. 7 kimace» // XuMus.

BBonHb1i KypC. 7 KJ1acc

INabpuensn O.C., OctpoymoB W.I'., Axnebunun A.K. 7-e uzn., crep. - M.: 2013. - 160
c.

PabGouass mporpaMMa BHEYPOUYHOM JEATENBLHOCTU JJIsl 7 Kjacca MperycMaTpyuBacT
u3ydeHue xumMud B oObeéMe 34 uyacoB B roJ, 1 vac B Hemento. Temaruueckoe
IUTAaHUPOBAHUE COCTaBJIeHO Ha 34 yaca.

JIMYHOCTHBIE U METAIIPE/IMETHBIE PE3YJIBTATBI OCBOEHUSA
KYPCA BHEYPOUHOM JEATEJBbHOCTHU

CucreMHO — JIESITEIBHOCTHBIM TMOJAXOM, JEXallUi B OCHOBE CTaHAApTAa,
IIPEAIOIAracT:

- ONpEJENICHNE LIeJIM U OCHOBHOIO pe3yJibTaTa 0O0pa30BaHUs KaK BOCIUTaHUE U
pa3BUTHE JIMYHOCTU OOYYaroIIMXCs, IO3TOMY CTaHAApT yCTaHABIMBAET TPEOOBaHUS K
pe3ysibTaTaM 00y4aroIuXCsl HE TOJIbKO MPEIMETHBIM, a B IEPBYI0 OUYEPEIb TUYHOCTHBIM
Y METaIPEIMETHBIM.

MerarnpeaMeTHbIE  PE3YJIbTATHI MPEACTABISIOT  COOOM OCBOCHHBIE
0Oy4arolMMUCsl YHUBEpCaJIbHbIE yueOHbIe AeMCTBUs (IT03HABATENbHbIE, PETYIATUBHBIC
U KOMMYHHMKATHBHbIE), 00€CIEUHBAIOIINE OBJIAJCHUE KIHOYEBBIMU KOMIIETEHIUSMHU.
JIngHOCTHBIEC pe3yJIbTAaThl MPEJCTABIISIIOT COO0M OCBOCHHBIC IMUHOCTHBIE Y'Y 1.

OcBoeHue mnporpaMmbl  OOYYarOIIMMUCA TMO3BOJUT MOJYYUTh CJEAYIOLINE
pEe3yJIbTaTHI:

- B cdepe pa3BuTHs JMYHOCTHBIX YHMBEPCAJIbHBIX YU4eOHBIX AedCTBHII CO3/1aTh
ycIoBHs 17151 (GOPMUPOBAHUS:

* OCHOB COLIMAJIBHBIX KOMMETEHIMI (BKJItOUasi IEHHOCTHO-CMBICIIOBBIE YCTAaHOBKHU
Y MOPAJIbHBIE HOPMBI, OIIBIT COUATBHBIX U MEXJIMYHOCTHBIX OTHOIICHH );

* TOTOBHOCTH U CIIOCOOHOCTH K MEPEX0oAy K caMOOOpa30BaHUIO Ha OCHOBE y4eOHO-

MO3HABaTEIbHON MOTHBALIMHU, B TOM YHCJIE TOTOBHOCTH K BBIOOPY HaIlpaBJICHUS

podUILHOT0 00pPa30BaHMUS.

- B cdepe pa3BuTus KOMMYHUKATHUBHBIX YHMBEPCAJBHBIX Y4eOHBIX JeCTBHIA
mporpamMmma CriocoOCTBYET:

*  ¢dopMUpPOBAaHHUIO  JACHCTBHM 1O  OpraHM3alldd H  TUIAHUPOBAHUIO
y4eOHOTOCOTPYAHUUECTBA C YUUTEJIEM M CBEPCTHHUKAMHU, YMEHHUI paboTaTh B TpyIie
UIIPUOOPETEHUIO ONbITa Takod padOThl, MNPAKTUYECKOMY OCBOCHHUIO MOPAIBHO-
ATUYECKUX U MCUXOJIOTMYECKUX MPUHIUIIOB OOILIEHUS U COTPYAHUYECTBA;



* IPAKTUYECKOMY OCBOEHUIO YMEHUM, COCTABIISIIOIINX OCHOBY KOMMYHUKATUBHOMN

KOMITETEHTHOCTH: CTaBUTh U peIlIaTh MHOr0OOpa3Hble KOMMYHUKATUBHBIE 3a/1a4K;
JNEUCTBOBaTh C YYETOM TMO3UILMHM JAPYrOro M yYMETh COIJIACOBBIBATH CBOM JICMCTBUS,
YCTaHABIMBAaTh M TOJACPKUBATh HEOOXOIUMBIE KOHTAKTHl C JAPYTUMHU JIOJbMU;
YIOBJIETBOPUTENIBHO BJIAJIETh HOPMAMH U TEXHUKON OOIICHHUS.

- IlpuopureTHOE€ BHHMMaHUE YACISIETCANO3HABATEIbHBIM YHHMBEPCAJIbHBIM
Y4eOHBIM AeiiCTBUAM:

*  TPaKTUYECKOMY  OCBOCHHUIO  OOy4YalOIIMMHCS  OCHOB  MPOEKTHO -
UCCIIENOBATEIBCKOMN eI TENTbHOCTH;

* IPAaKTUYECKOMY OCBOCHHIO  METOAOB  TIIO3HAHHUS, HCIOJb3YyEMBIX B
Pa3NMYHBIXO0NACTAX 3HAHUSA U cepax KyJbTyphbl, COOTBETCTBYIOIIETO WM
UHCTPYMEHTapUsi M TOHSATUHHOrO armapara, pPerysjpHOMY OOpalleHHuI0 B y4eOHOM
MPOLIECCE KUCTIOIb30BAHUIO 00IIEyUYeOHBIX YMEHUI, 3HAKOBO-CUMBOJIMYECKHUX CPE/ICTB,
HIMPOKOTO CIIEKTPA JIOTUYECKUX IEUCTBUN U ONIEPALUN.

- B cdepe pa3BurtHs  PperyJAATHBHBIX YHHMBEPCAJIbHBIX  Y4eOHBIX
AeMCTBMIIIPUOPUTETHOE  BHUMaHUE  ynenserca  (OPMUPOBAHHMIO  JIEUCTBHIA
LeJIeNO0JIaraHus, BKIII04asi CIHOCOOHOCTh CTABUTh HOBBIE YYEOHbIE LETW W 3aJlayM,
IJTAHUPOBATh UXPEATU3aLUIO.

- B cdepe pazBuTHs niiaHMpyeMbIX BOCIIUTATEIbHBIX pPe3yJbTAaTOB Kypca:

llepsvlii ypogenv pe3ynrbmamog - TPUOOPETEHHE NIKOJIbHUKAMU COIIMAIBHBIX
3HAHUW W TIPEACTABICHHM O XUMHUYECKMX TEXHOJOTHSX, O 3HAYCHHE XHMHHU B
COBPEMEHHOM MHpPE, pAa3JIMYHBIX TEXHHKAX M BHJAAX MCKYCCTBA, HCIOJb3YIOIIUX
JNOCTHKEHUS XUMUH, IOHUMAaHUs UX COLMAJIBbHON 3HAYMMOCTH B OBCEIHEBHOM KU3HU.
JUiss  TOCTMKEHMs JaHHOTO YPOBHSL PE3yJbTaTOB 0co00€ 3HAYEHHWE HMEET
B3aUMOJECHCTBUE YYEHHUKA CO CBOMMH YUHUTEISIMU KAK 3HAYMMBIMH JIJI1 HETOHOCUTEISIMU
COLMAJILHOIO 3HAHUS U IIOBCEAHEBHOIO OIIBITA.

Bmopou yposenv pesynrbmamoé - (GOPMUPOBAHUE TO3UTHBHOIO OTHOILLIEHUS
IIKOJILHUKOB K 0a30BbIM LIEHHOCTSAM OO1IecTBa (4eIoBeK, ceMbs, OTeuecTBO, NpUpoa,
MUD, 3HaHUA, TPYH, KyJIbTypa), YBAXKEHHMS K JyXOBHO-HPABCTBEHHBIM LIEHHOCTSIM B
IIPOLIECCE KOMILJIEKCHOTO OCBOEHHMs IPOTPaMMBbl, OCMBICICHHOTO IOHMMAaHUsA POJU U
3HAQYEHUsI KYyJIbTYpbl B JKM3HH HApOJa, LEHHOCTHOIO OTHOLIEHUS K COLMAJIbHOU
peanbHOCTH B 1esIoM. JlJI TOCTHKEHUS] JAHHOTO YPOBHS PE3YJIbTATOB 0CO00E 3HAUEHUE
HMMEET PABHOIIPABHOE B3aMMOJICHCTBUE IIKOJIBHUKA C IPYTUMU IIKOJIbHUKAMU HA YPOBHE
KJIacca, IKOJIbI, TO €CTh B 3AIUIICHHOM, IPYKECTBEHHON €MY COLIMAJIbHOU Cpee.

Ipemuii  ypogenv  pe3yibmamog - TOJNy4EHUE  IIKOJIbHUKAMU  OMbITA
CaMOCTOSITEJIBHOTO  COLMAJIBbHOIO JACHCTBHS, Pa3BUTUE TBOPYECKOTO NOTEHIMAA
JUYHOCTH B TIPOLIECCE MCCIEAOBAHUA U PEATU3ALUM TBOPYECKUX IPOEKTOB —
HCCIIeIOBATEeNbCKOM paboThl. JIJis AOCTHXKEHUS JAHHOTO YPOBHS pe3yjibTaToOB 0c000€
3HaYeHHEe KMEET B3aUMOJCHCTBUE IIKOJIbHUKA C COLMAJIbHBIMU CyOBEKTaMHU 3a
npeesaamMHy IIKOJIbI, B OTKPBITOM 0OIIIECTBEHHOU Cpee.

Cucrema OTCIIEKUBAaHUS U OLICHWBAHUS PE3YyJIbTATOB OOYYEHUS IIKOJIHHUKOB
MIPOXOJUT Yepe3 yyacTHe uX B Oecepax Mo pa3HbIM TeMaM, yyacTHe B HAYYHO —



UCCIIEIOBATENbCKUX KOH(MEPEHUMSIX M KOHKYypCax HCCIENOBATENbCKUX — pador,
peanu3aLuo HCCIEN0BATEIbCKUX IPOEKTOB.

Bce obyuarornuecs B TeueHIE OCEIIECHUS 3aHATUN BBIOUPAIOT TEMY HCCIICIOBAHUS
U BBIIOJHSIOT MCCIENOBATENbCKYIO padOTy, KOTOpas MPEACTABISAECTCS Ha UTOIOBOM
koH(pepenuuu. [Ipy 3TOM BO3MOXKXHO BBITIOJTHEHHE TBOPYECKOTO OTYETa Kak
WHANBUAYAIbHO, TaK U B TpyNIe U3 3-4 4enoBex.

@®opmupoBanue Y VY]l BbICTynaeT Kak Lieidb 00pa3oBaTENbHOIO IpoLecca, a UX
c(OPMHUPOBAHHOCTH OIpeeNseT ero 3¢ (HeKTUBHOCTb.

COJIEPKAHUE TEM KYPCA BHEYPOUYHOM JESTEJIBHOCTH
I'naBa 1. Xumus B nentTpe ecrecrBo3Hanusi (11 yacoB)

XuMHST Kak d4acTh ecrecTBo3HaHus. lIpeaMer xumuu. Xumuss — 4YacThb
€CTECTBO3HaHMs. B3auMOOTHOIIIEHUS YEI0BEKA U OKpYy»Karoiero mupa. [Ipeamer xumum.
®dusnueckue Tena u Bemecrsa. CBorcTBa BenecTB. [ [puMeHeHne BEMEeCTB Ha OCHOBE UX
CBONCTB.

HaOntonenue u SKCIEPUMEHT KaK METOAbl MU3YUYEHHUS €CTECTBO3HAHUS U XUMHH.
HaGnrogenue Kkak OCHOBHOW METOJ TNO3HAHUA OKPYKAIOUIEro MHpa. Y CIOBHS
npoBeneHust HaOmoaeHus. ['unoresza. OxcnepumeHT. BoiBog. CTpoeHue miamMeHHu.
JIabopaTopusi u 000pyAOBaHUE.

MopenupoBanue. Mogenb, MoaenupoBaHue. OCOOEHHOCTH MOJICIUPOBAHUS B
reorpaduu, ¢usuke, Ouonoruu. Monenu B Ouonoruu. Mynspku. Mogenu B Qusuke.
OnexktpodopHass wmammuHa. [eorpaduueckue Moaenu. XHUMHUYECKHE  MOJICIH:
npeaMeTHbIE (MOJENIM aTOMa, MOJIEKYJI, XUMUUYECKUX M TTPOMBIIINICHHBIX TPOU3BOJICTB),
3HAKOBbIC, WJIM CHUMBOJIbHBIE (CHUMBOJIBI DJIEMEHTOB, (DOPMYJIbI BEIIECTB, YPaBHECHMUSI
peakiuit).

XvuMHUYECKHe 3HaKU U (HOpMYyJIbl. XUMHUYECKUI 3JIEeMEHT. XUMHUYEeCKue 3Haku. Mx
0003HaueHue, Mpor3HolIeHne. XuMudyeckue (Gpopmyiel BemiecTB. [IpocTeie U crnoxHbIE
BemiectBa. MHaekchl u koddduimentsl. KayecTBEHHBIN M KOJIMYECTBEHHBIA COCTaB
BEILIECTBA.

Xumust W (Qu3MKa. YHUBEpPCAIbHBIA XapakTep IMOJIOKEHUH MOJEKYISPHO-
KUHETUYECKOW Teopuu. lloHATtus «arom», «monekyna», «uoH». CTpOCHHE BENIECTBA.
Kpucrammnueckoe cocrossHue BemiecTBa. KpuUCTamMyeckne peleTK — TBEPABIX
BemiectB.  Juddysus. bpoyHoBckoe nBmkenuwe. BemiectBa MOJIEKYISpHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS.

ArperatHble cocTtosinus BemiecTB. [loHsATHE 00 arperaTHOM COCTOSIHUM BEIIECTBA.
duznueckre U XUMHUUYECKHE SBICHUS. ['a3000pa3Hbie, KUIKUE W TBEPJbIC BEIIECTBA.
AMopdHBIE BelecTBa.

Xumuss u reorpadus. CtpoeHue 3emun: saapo, MaHTHs, kopa. Jlutocdepa.
Musnepasibl U TOpHBIE MOPOJbl. MarmMaruueckue M OCa04Hble (HEOPraHWUYECKHUE U
OpraHUYecKue, B TOM YHUCIIE U TOPIOYHE) TOPOIbI.

Xumusi u Ouosorus. XuMUYECKUN COCTaB KMBOW KIJIETKU: HeopraHuueckue (Boja
Y MUHEPAJILHBIE COJIM) ¥ OpraHndeckue (OeIKu, >KUPHhI, yTIEBOIbl, BATAMUHBI ) BEIICCTRA.
buonorudeckast poib BOJbI B )KHUBOM KieTke. DoTocuHTe3. X10poduii.



buonorunuyeckoe 3HaueHHE JKUPOB, OCIKOB, IPUPHBIX MACE, YTIIE€BOJAOB U BUTAMUHOB JJI51
KU3HEAEATEITbHOCTH OPTaHU3MOB.

KauectBennble peakunn B xumuu. KadecTBeHHble peakuuu. PacriozHaBanue
BEILIECTB C IOMOIIbIO0 KAUECTBEHHBIX PEAKIMN. AHATUTHYECKUI curHail. OnpeaensemMoe
BEILIECTBO M PEAKTUB Ha HETO.

Hemoncmpayuu

eKonnekuus pa3audHbIX MpeAMETOB Wi (oTorpaduil MpeIMeToB U3 aTIOMUHUS
JUTS1 WIUTFOCTPAMU W€ «CBOKWCTBA — MPUMEHEHUEY.

#YyeOHOE 000pyJOBaHME, WHCIONb3yeMOE Ha Yypokax (U3MKH, OHOJIOTHH,
reorpaduu U XUMUH.

sDnekTpodopHas MamuHa B AcecTBUU. ['eorpaduaeckue Mmoaenu (riodyc, KapTa).
buonornueckue moaenu (MyJsKM OPTaHOB U CHUCTEM OPraHOB PacTeHUi, )KUBOTHBIX U
yenoBeka). Dusmyeckue M XUMHUYECKHE MOJEIM aTOMOB, MOJIEKYJ BEIIECTB H
KPUCTAJUINYECKHUX PEIICTOK.

+»O0BEMHBIE U MIAPOCTEPKHEBBIE MOJAEIIH BOJIbI, YIJIEKUCIOTO U CEPHUCTOTO T'a3oB,
METaHa.

#O0pa3bl  TBEPABIX  BEHIECTB  KPUCTAUIMYECKOrO  CcTpoeHus. Moaenu
KPUCTAJUINYECKHUX PELIETOK.

#Bona B Tpex arperatHbiX cocTossHUAX. KoJeKIus KpUCTaUTMUECKUX U aMOP(HBIX
BEIIECTB U U3JICJINI U3 HUX.

o Konekuust MUHEPaoB (J1a3ypuT, KOPYH, XaIbKOMUPUT, (DIFOOPUT, TATHT).

s«Koynekuust TopHbBIX TOpoA (TpaHWT, pa3nuyHble (QOpMbI KalbLUTa — MeE,
MpPaMop, U3BECTHSIK).

o Konnekius roprounx uckomnaeMoix (HeThb, KAMEHHBIN YTOJIb, CIAHIIBI, TOP)).

Jlemoncmpayuonnsie IKCnepuMeHmol

sHayuyHoe HaOmtoeHue u ero onucanue. Mzydyenue ctpoeHus miaMeHu.

»CriupTOBast SKCTPAKLUS XJIOPOPHUILIA U3 3€TE€HBIX JTUCTHEB PACTCHHM.

s «[IepenrBanue» yrileKMCIIOro ra3a B CTAaKaH Ha YPAaBHOBEILICHHBIX BECax.

sKadecTBeHHas peakiusa Ha Kuciopod. KauecTBeHHas peakuusi Ha YIJIEKUCIBINA
ras.

Jlabopamopnuie onvimul

sPacnpocTpaHeHue 3anaxa OJEKOJIOHA, AyXOB WJIM JI€30JI0PAHTAa KaK MpOIeCcC
mubdy3un.

sHaOnroneHne OpOYHOBCKOTO  JBMKEHHS YAaCTUYEK YEPHOW TyIIM TOJ
MHUKPOCKOIIOM.

o /IlupPy3us nepmanranara Kajius B xKeaaTUHE.

»O0HapyxeHne dPUPHBIX Maces B aleJIbCHHOBOM KOPOUKE.

s/I3ydeHne rpaHuTa ¢ MOMOIIbIO YBEIUYUTEIBHOTO CTEKJIA.

#OnpeneneHne coaepKaHus BOJIbl B pACTCHHH.

+»O0HapyKeHHe Maciia B CEMEHaxX MOJICOJIHEUHUKA U TPEIIKOT0 Opexa.

+O0HapyXeHHE KpaxMasia B MILIEHUYHON MYKe.

#B3anmojelicTBue ackopOMHOBOM KUCIOTHI ¢ MojioM (onpeneneHue BuramuHa C B
Pa3JIMYHBIX COKaXx).



o[IpoayBaHKe BbIABIXaEMOTO BO3/lyXa Y€pPE3 U3BECTKOBYIO BOAY.

®OHapyKEeHUE U3BECTKOBOW BOJBI CPEIU PA3IMYHBIX BEIIECTB.

Jlomawinue onvimot

s/13roToBIEHNE MOJENEN MOJIEKYJI XUMHUUECKUX BEIIECTB U3 IUIACTUIINHA.

o JIluddysus caxapa B Boje.

#OIMBITHI C MyCTOW 3aKPHITON MIACTUKOBOM OYTHUIKOM.

»O0HapyKeHHe KpaxMaia B IPOAYKTaX MUTaHUs; 10I0KaX.

Ilpakmuueckan padoma Ne 1. 3HaKOMCTBO C JIabOpaTOPHBIM OOOPYIOBAHUEM.
[IpaBuna TeXHUKH O0€30MMaCHOCTH.

Ilpakmuueckaa padoma Ne 2. HaGnroneHue 3a ropsiieit cBeyoil. Y CTpoicTBO U
paboTa CIIUPTOBKHU.

I'naBa 2. MatemaTuka B xumui (9 4acoB)

OTHOCHUTENbHBIE aTOMHAS U MOJIEKYJIsIpHAs Maccbl. OTHOCUTENIbHAS aTOMHAs Macca
anemMeHTa. MonekyngapHas Macca. OnpeneneHue OTHOCUTEIbHOM AaTOMHOM MacChl
XUMUYECKUX 3ieMeHToB 1o Tabnuue . . Menneneea. HaxoxxneHue oTHOCUTENBHON
MOJIEKYJISIpPHOM Macchl 1Mo (opmyJie BEIIeCTBA KaK CYMMbl OTHOCHUTEIBHBIX aTOMHBIX
Macc, COCTaBIISIOIIMX BEIIECTBO XUMUUECKUX IJIIEMEHTOB.

MaccoBasi 10as1 3JIEeMEHTa B CIOKHOM BemiecTBe. [loHsiTHe O MaccoBou Aolie
XUMHUUYECKOTO 3JIEMEHTa B CIJIOKHOM BEIIECTBE M €€ pacueT mno (opmylie BEIIeCTBa.
Haxoxnenue hopMynbl BemiecTBa MO 3HAYCHUSIM MACCOBBIX JI0JIEM OOpa3yrolux ero
AJIEMEHTOB (/151 ABYX4YaCOBOI'0 U3Y4YEHUS Kypca).

Uucteie BemectBa M cMecu. Yucrtele BemecrBa. Cwmecu. l'ereporeHHble u
roMoreHHbie cmecu. ['a3o00pasHbie (BO3AYyX, MPUPOAHBIM Ta3z), kujkue (HedTh),
TBEpJible cMeCU (TOpHBIE MOPOAbI, KyJIWHAPHBIE CMECH U CHUHTETUUYECKHE MOIOIIUE
CpEACTBA).

O6weMHas o151 ra3a B cMecu. Onpenenienne 00beMHOM 1011 ra3a B cmecu. Cocras
aTMoc(epHOro BO3/lyXa U MPUPOJIHOTO raza. Pacuer oObema 07M ra3a B CMECH IO €ro
00beMy 1 HA00OpOT.

MaccoBasi oJjig BemiecTBa B pacTBope. MaccoBasi A0Jig BEIIECTBa B PacTBOpE.
Konuenrtpanusa. PactBopurens W pacTBOpEeHHOE  BemlecTtBo. Pacuer  macchl
PacCTBOPEHHOIO BEIIECTBA IO MAacCe€ pacTBOpa M MacCOBOM JOJIE PACTBOPEHHOTO
BEIIIECTBA.

MaccoBas nons npumecei. lloHarue o yucToM BemiecTBe U mpuMecu. MaccoBast
JI0JIsI IPUMECH B oOpasiie UCXOAHOTo BemiecTBa. OCHOBHOE BelIeCTBO. PacueT macchl
OCHOBHOT'O BEIIECTBA MO MAaCCE€ BELIECTBA, COAEPHKALIECTO OMPEAECICHHYIO MaCCOBYIO
JIOJIFO TIPUMECEM.

Hemoncmpauuu

s KouteKiyst pa3IMuHbIX BUJIOB MpaMopa U U3JCJIUA U3 HEro.

»(CMeCh pEUHOI0 M CaXapHOTIo MEeCKa U UX pa3JieJICHUE.

sKonnexuust HepTH 1 HEPTETPOTYKTOB.

sKonnekimst ObITOBBIX CMECEH.

s /[uarpamMma coctaBa armocdepHOro Bo3zayxa. J(marpamMmma cocrtaBa MPUPOIHOIO
rasa.

sKomnekusa « MuHepasbl ¥ TOPHbBIE TIOPOABD.
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Jomawinue onvimut

s/13yyeHune coctaBa HEKOTOPBIX OBITOBBIX U (papMaleBTUUECKHUX IPENapaToB,
COJIEPKALINX ONPENEICHHYIO JOJIIO IPUMECEH.

Ilpakmuueckan padoma Ne 3. IlpurotoBieHne pacTBopa C 33JaHHOW MacCOBOM
J0JI€1 paCTBOPEHHOTO BEILIECTBA.

I'naBa 3. SIBaenusi, npoucxoasinue ¢ Bemecrsamu (10 yacos)

Pa3nenenune cmeceil. CiocoObl pa3ienieHust cMeceil u ourcTKa BelecTB. HekoTopele
npocTedime CrnocoObl pa3fesieHus CMecel: MpPOCEUBaHUE, pa3lieliecHue cMecen
MOPOIIIKOB KeJe3a U Cepbl, OTCTauBaHUE, J€KaHTallUd, IICHTpU(YTrupoBaHue, pa3aeiieHue
C MOMOIIBIO JCIUTENLHON BOPOHKH, (uiIbTpoBaHue. DUIBTPOBAHUE B J1A0OPATOPHH,
ObITY 1 Ha mpousBojcTBe. [lonsTue o punpTpare. Ancop6Ouus. ITonstue 06 agcopou
U azcopOeHTaX. AKTHUBHUPOBAHHBIM Yrojib KaK Ba)KHEMIIHUW aicopOeHT. YCTpouMcTBO
IPOTHUBOra3a.

Jluctunnsuus, Wiy rneperonka. Juctumnsauus (meperoHka) Kak mpouecCBbIICICHUS
BEIIECTBA W3 JKUJIKOW cMmecH. JlucTwiuimpoBaHHas Bojga H  oOnacth  ee
npumeHenus. Kprucramnmszanus uinu BeliapuBanue. Kpucramnuzanus v BbllapUBaHUE B
nabopatopun (Kpuctaumzatopel W (GapdopoBble YAIIKK I BBIIAPUBAHUS) H
npupoge.lleperonka Hed@Tu. Hedrenpoayktel. DpakimoHHAs NEPEroHKa KUIKOTO
BO3yXa.

XVWMHYECKHE peaKIUU. YCIOBUS NPOTEKaHUS W MPEKPAIEHUS XUMUYECKUX
peakuuii. XMMAYECKHE PeaklUy KaK MPOLECC MPEBPALICHUS OJHUX BEIIECTB B IpYTHeE.
VYcnoBus npotrekaHus XUMUYECKUX peakuuid. COnpUKOCHOBEHHE (KOHTAKT) BEILECTB,
HarpeBanue. Karanuzarop. UIHrubutop. Ynpasnenue peakiusiMi rOpeHusl.

[Ipu3Haku XuMHUYECKUX peakuui. [Ipu3Hakm XUMHAUYECKHX pEaKkUuii: W3MEHECHHE
[[BeTa, 0Opa3oBaHUE OCaJKa, PAaCTBOPEHUE IOJYYEHHOTO OCajKa, BbIACJICHUE Tra3a,
NOSIBJICHUE 3aI1axa, BbIJICJICHUE U HU MTOTJIOICHUE TETUIOTHI.

Jlemoncmpavyuu

«Dunetp loTTa. Boponka broxnepa. YcranoBka s ¢GUIBTPOBAHHS TIOJ
BAKyyMOM.

sPecrimpaTopHble MaCKHM M MapJIeBbIE MOBS3KH.

s[IpoTuBOras u ero yctpoucTso.

sKomnexuus «Hedts 1 HeDTEIpOAyKTHY.

JlemoncmpayuoHnble IKCHEPUMEHNLbL

sPa3niesieHre cMecu MopoIIKa CEPhI U KEIE3HBIX ONMUJIIOK.

sPa3niesieHne cMmecu MopolKa CEpbI U MecKa.

sPa3niesienre cMecH BOABI U PACTUTEIBLHOTO Macia ¢ MMOMOLIBIO IEIUTEIbHON
BOPOHKH.

s[lonyyeHre TUCTUIUTMPOBAHHOMN BOABI C MOMOIIBIO TAOOPATOPHON YCTAaHOBKHU
JUJTS IEPETOHKHU JKUJKOCTEM.

sPaznenenrie cMecu TNepMaHraHara W JAMXpoMara  Kaldg — CIocoOoOM
KpUCTAITN3ALUU.

*B3auMoeiCTBHE KEJIE3HBIX OMUIIOK U MTOPOILIKA CEPBI MPY HATPEBAHUH.



s[loslyueHue yriaekuciaoro ra3a B3aMMOJCHCTBUEM MpaMopa C KHUCIOTOW U
OOHapyX EHHE €ro C MOMOIIbIO U3BECTKOBOM BOJIBI.

sKaTanurnueckoe pasiioKeHUE NEPOKCHAA BOAOPOJA (KAaTaau3arop — JIUOKCH]L
maprania (1V)).

»O0HapyKeHHEe PacCTBOPA LIEIOYH C MOMOIIbIO HHAUKATOPA.

s B3auMoelicTBie pacTBOpa MepMaHraHata Kajusi 1 pacTBopa JIUxXpomaTa Kaiaus ¢
pacTBOpOM Cylb(uTa HATPUS.

sB3anmoelicTBUe pacTBOpa epMaHraHaTa Kajs ¢ aCKOPOMHOBOW KUCIIOTOM.

s#B3auMozeicTBre XJI0pUIa KEe3a C KEATOM KPOBSHOM COJIBI0 M TUAPOKCUIOM
HaTpus.

#B3aunmopeiicteue runpokcuna xenesa (111) ¢ pactBopom cosiHOM KHUCTOTHI.

Jlabopamophuie onvimul

s AjicopO1ust KyKypy3HbIMU MajIOYKaMH MapoOB MaxXy4uX BEHIECTB.

sl13ydyeHue yCcTpoicTBa 3aKUTAIKU U TIJITAMEHU.

Jomawinue onvimot

sPaznenenne cMecu cyxoro MOJOKa U pEYHOro MecKa.

«OTCTanBaHuE B3BECH MOPOIIIKA JJISI YUCTKU MOCY/IBI B BOJIC U €€ ICKaHTAaIUS.

* AjicopO1IMsi aKTUBUPOBAHHBIM YTJIEM KpacsIIuX BEIIECTB METCU-KOJIBI.

sPacTtBOpenue B Bojie TabneTku acnupuna YIICA.

o[ IpuroroBieHne N3BECTKOBOM BOJBI U OIBITHI C HEM.

s 13yuenune coctaBa CMC.

Ilpakmuueckaa paboma Ne 4. BpipaliMBaHHe KPUCTAJIOB COJIM (JOMalTHUN
AKCIIEPUMEHT).

Ilpakmuueckasa paboma Ne 5. OurcTKa MOBapEeHHOM COJIH.

Ilpakmuueckaa padoma Ne 6. VI3ydyeHue npoiiecca KOppo3uu xejesa.

I'naBa 4. Paccka3sbl o xumuu (44aca)

Yuenuueckaa konghepenyua. «Bergaronmecs pycCKue y4eHbIC-XUMUKN.

Konkype coobwenuii  yuawguxca. «Moe m00MMOE XHMHUYECKOE BEILIECTBOY»
(OTKpBITHE, TOTYyYEHUE U 3HAYCHNUE).

Koukypc yuenuueckux npoekmog. KOHKypC MOCBSILIEH U3YYCHUIO XUMHUYECKUX
peaKunil.

TEMATHYECKOE IINTAHUPOBAHHUE

Ne | Coneprxanue Kon-Bo wacos
Teopus MPaKTHKA BCETO
1 | Xumus B I€HTpe €CTECTBO3HAHUS 9 2 11
2 MaremMaTuka B XUMUHA 8 1 9
3 SIBJICHMS, TPOUCXOISIINE C 7 3 10
BEIECTBAMH
4 Pacckasel mo XxuMun - 4 4
HUTOI'O 24 10 34




TemaTu4eckoe IVIAHMPOBAHNE KyPca BHEYPOUHOIi 1eSITeIbHOCTH « IKCIePUMEHTAIbHAS XUMHUS» [ KJIacc

Ne Tema Kou- Bunb! nesiTebHOCTH Pe3yabTaThl
BO Meranpeamernblie (II-no3naBarenbHble, P- JIMUHOCTHBIE
4acoB peryasituBHble, K-KOMMYHHNKATHBHBIE)
TI'JIABA |. XUMUA B HEHTPE ECTECTBO3HAHMSI (11 yacoB)
Xumus kak dvacth | 1 Becena o ecrectBo3Hanmu kak komiuiekce | II: dopmymupoBaTh oTBeThI Ha Bompockl | dopmupoBaHue MO3HABATEIILHBIX
€CTEeCTBO3HAHUSI. HayK O Tpupone: (pU3uKH, XUMHUH, ONOJIOTHH | YYHTENs; y4acTBOBaTh B TPYNIIOBOW paboTe; | MHTEpEeCOB U MOTHBOB, HAIPABICHHBIX
[peamer xumun U reorpaduu; O TOJOXKHUTCIEHOM M OTPH- | UCIOJIE30BaTh TIPUEMBI paboTHI c | Ha u3yueHuwe xumun. DopMHPOBaHUEC
[ATeTbHOM  BO3JICHCTBMU  YEJIOBCKa Ha | MH(OpMAIMEH. YMEHHH COOJIFOJAaTh AHMCIUILUIMHY Ha
NPUPOSY. K: mianupoBaTh y4eOHOE COTPYIHHYSCTBO C | YPOKE, YBAXKHTEIBHO OTHOCHTHCS K
HpeseHTaLu/m «Tena n BCIIIECTBA. CBOﬁCTBa YUUTCJIEM M CBEPCTHUKAMHU; BJIAACTH MO- YUYUTEIO U OAHOKJIACCHUKAM.
BEIIECTB KaK OCHOBAa WX IPUMEHCHIS». | HOJNOTWYECKOH M [IHAIOTHYECKOW (opMamu
JlemoncTpanus KOJUICKIIHIA pasHBIX | pevn.
MpeAMCETOB U3 AJIIOMHUHUA IJIA WIIITHOCTpAllun P: AZICKBATHO BOCHPUHUMATH I/IH(bOpMaHI/I}O
naecu ((CBOﬁCTBa-HpHMeHeHHC». YUUTEIIA; COCTABIATH IJIaH OTBETA, BBIIIOJIHATH
MOCTAaHOBKY Y4eOHOW 3aJauydl Ha OCHOBE
COOTHECEHHMsI TOro, 4YTO YK€ H3BECTHO
YYaIIuMCs, B TOTO, YTO €Ile He H3BECTHO.
Habmronenune m|l Cnymaror pacckaz o HaOmongernn kak | II: OpPTraHU30BHIBATH CBOIO yuebnyto | @opmupoBanne WHTEIUICKTYaITbHBIX
IKCIEPUMEHT  Kak OCHOBHOM METO/IC MO3HAHUS OKPY)KAIOIIETO | JACATSIbHOCTE; HAYYHUTHCS NPOBOJIUTH | CIIOCOOHOCTEH, 4Yepe3 aHaliu3 U CHHTES3;
METOJbl H3yYCHHUS MUpa, 00 YCIOBHSAX OpPOBEICHHS | HAOIIOACHUS. MO3HABATEJILHOTO MHTEPECA; OCO3HAHUS
€CTECTBO3HAHHUI U HaOJIOCHUSL. Hemonctpanus yuebnoro | K: maHupoBaTh y4eOHOE COTPYAHHYECTBO C | IEHHOCTHU METOJOB HAYYHOI'O MO3HAHMS.
XUMHUH 060pyzl013aH1/151, HCIIOJIB3YyEMOI'0 Ha YpOKax YUUTEIEM u CBEPCTHUKAMMU, BJIAJICTh
(u3KKK, XUMHAX, OWONOTHH W Teorpaduu. | MOHOJOTHYCCKOW M TUAIOTHYECKOW (hopMamu
HdemoHcTpanuss  HaOJIONEHWS ~ CTPOCHUS | PEUYH; BBIpaKaTh CBOU MBICIH C JOCTATOYHOM
IJIaMECHH. MOJHOTOM ¥ TOYHOCTHIO.
P: anmexBaTHO BOCHPUHHMMATh HH(OPMAIHIO
YUUTEIA; COCTABIATH IJIaH OTBETA, BBIIIOJHATH
nabopaTopHy0 paboTy W JenaTh BBIBOJBI 1O
pe3yabpTaTam.
[pakTudeckas 1 W3yunts mpaBwia TexHuku OezomacHoctd | IT: OpTraHU30BHIBATH CBOIO yuebnyto | @opmupoBanue ITO3HABATEIEHOTO
pabota Ne 1 npu pabore B XHMHYECKOM KaOWHETE. | AEATENbHOCTh; YYacTBOBaTH B TPYINOBOH | MHTEpeca W MOTHBOB. DopMHpOBaHUE
<<3HaKOMCTBO C Haqu/ITBCﬂ UX TPUMCHATD. PaCCMOTpeTB pa60Te; CO6H}O}IaTB mpaBujia TOBCIACHUA U HaBBIKOB HUCIIOJIb30BAaHUSA METOO0B
1a00pPaTOPHBIM naboparopHoe oOopyaoBaHHWE. Y3HATh ero | paboTel ¢ JabOpaTOpHBIM OOOPYJAOBAaHMEM B | HCCIEIOBaHUS.
000pyI0BaHHEM. YCTPOUCTBO, Ha3Ha4YeHUE, MpUEeMbl | KaOWHETe XUMUU; OCBauBaTh TPUEMBI
IIpaBuna TexXHUKHU oOpamieHusI. HCCIIEIOBATEIbCKOM IEATENBHOCTH.
6e301acHOCTH K: (dbopmupoBaThH KOMMYHUKATHBHEIC
NEHCTBUS, HampaBliCHHBIE Ha CTPYKTYpH-
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poBaHue HHPOPMALIUH 10 TEME.

P: BBIMONHATE 3aJaHUS B COOTBETCTBHHM C
MIOCTaBJIEHHON 1IEJIbI0; CTPOUTh AJITOPUTM
JICHCTBUH 1O OpraHU3alliil CBOEro pabouero
MECTa C YCTaHOBKOUW Ha (pyHKIIMOHAILHOCTE;
BBITIOJTHATH MIPAKTHIECKYIO padoTy.

[MpakTHyeckas Hayuntbes MIPOBOJUTH HaOmoaenus. | I1: OpPraHU30BHIBAThH cBol0  yuebHywo | DopMupoBaHue MI03HABATENBHOTO
pabora Ne 2 M3y4nTs ycTpoiicTBO CHMPTOBKM U NpaBUiIa | JAESITEIbHOCTh; Yy4yacTBOBaTb B TIpPYNNOBOH | MHTepeca U MoTuBOB. (DopMmupoBaHue
«HaOmonenne  3a oOpalneHus ¢ HarpeBaTeNIbHBIMK IpuOopamMu | paboTe; coONronaTh IpaBWiia IOBEICHHMS W | HAaBBIKOB  KCIOJB30BaHUS  METOJIOB
ropsmeil  CBEYOi. pabotel ¢ mabopaTOpHEIM O00OpPYINOBaHHEM B | HCCIICHOBAHHA.
VYerpolicTBo u Ka0MHEeTEe  XWMWH,  OCBaWBaTh  IPUEMBI
paboTa CIUPTOBKM» HCCIIE0BATENbCKOM 1€ATEIbHOCTHU.

K: ¢dbopmupoBaTH KOMMYHUKATHUBHBIE

JICHCTBUS, HAIPABJICHHBIE HAa CTPYKTypHU-

poBaHKe HHPOPMAIINH IO TEME.

P: BBIMONHATE 3amaHUs B COOTBETCTBHH C

MOCTAaBICHHON [ENbI0; CTPOWUTH AITOPUTM

JIEWCTBHUI MO0 OpraHM3aIMd CBOETO pabodero

MecTa ¢ YCTaHOBKOW Ha (DYHKIHMOHAJIBHOCTB;

BBIMOJIHATH MPAKTUIECCKYIO pabOTy.
MopnenupoBaHue. Becena o mMomenax kak abcrparupoBaHHbIX | IT: OBJIaJIcHUE YMEHUEM oueHusars | dopmupoBaHue HMHTEIUIEKTYaIbHBIX
JlaboparopHsriit KOMUIT M3ydaeMbIX OOBEKTOB M IPOIECCOB. | MHPOPMAIHMIO, BBIACIATH B HEH TIJlaBHOE, | yMeHHWH. POopMUpOBaHHE CIIOCOOHOCTH K
ombIT «Jloruueckoe [lo3HakOMHUTBCS C MOJEISIMH B XHUMHHU: | pa3BUBAIOTCS HaBBIKH BBITIOJTHEHHS | CAMOPa3BHUTHIO, caM000pa30BaHHIo,
IIOCTPOCHHE MaTepHaJbHBIE (MOJIEIM aTOMOB, MOJIEKYJ, | JabopaTopHONH pabOTHl IO WHCTPYKTHBHOM | TMO3HABaTEIbHBIX MHTEPECOB.
MOJIeH KPHCTAJJIOB, allapaToB M YCTAaHOBOK) M | KapTOuke M OPOPMIICHHS €€ Pe3yIbTaToB.
HCBHJIUMOTO 3HaKOBBIC. P: YMEHHUE OPraHn30BaTh BLIITOJIHCHUEC Sa}IaHI/Iﬁ
o0BbeKTay yuurens. Pa3BuTie HaBbIKOB

CaMOOIIEHKH U CaMOaHaJIH3a.
K: ymenne paborats B rpymnmax, 0OMEHUBATbCS
nHpopManueil ¢ OAHOKIACCHUKAMH

XUMHYECKHE 3HAKU
1 GOpMyIIBI

becena 0 XUMUYIECKUX 3JIEMEHTaX,
XUMHWYCCKHUX 3HaKax, HX 0603Ha‘-IeHI/IHX,
MPOM3HOIMIEHNH W HWH(YOPMAIUH, KOTOPYIO
OHU HECYT. JemoncTpanus
IapOCTEPHKHEBBIX MoJIeNnen BO/IbI,
YIJIEKUCIOr0 U CEPHUCTOTO ra3a, MeTaHa.
NsroroBnenue Mozenei MOJIEKYTT
XUMHNYCCKUX BCUICCTB M3 IIJIAaCTUJINHA.

K: ¢dhopmupoBaTth HaBbIKU yaeOHOTO
COTPYJHHYECTBA B XOJle WHIMBHAYAJIbHOH U
TpyNIIOBOH paboTEHIL.

P: oueHuBarth ypoBeHb BIAJCHUS Y4EOHBIM
JielicTBHEeM (OTBEYaTh Ha BOIPOC «4TO 51 HE
3HAIO0 U HE YMEI0?7»).

II:  BBIBIATE  OCOOEHHOCTH  (KadecTma,
MIPHU3HAKN) pa3HBIX OOBEKTOB B IPOIECCE HX
paccMaTpUBaHUSL.

dopmupoBaHue MOTHUBAaLUHI K
AQHAJIUTUYECKOH eI TEIbHOCTH

Xumus u pu3nKa

BCCC)Ia 00 OCHOBHEBIX IOJOKEHHMSIX aTOMHO-

K: pa3BUBATL YMCHUE TOYHO U TPaMOTHO

®opMUpOBaHUE YCTOWUMBOW MOTHUBALIUU

11




MOJICKYJISIpHOrO  y4yeHus. JlemoHcTparms
KPHUCTAJUTHYECKOTO  COCTOSIHHMSI  BELIECTBA,
KPHUCTATUYECKUX perieTok TBEPABIX
BellleCTB. PaccMaTpuBaioT pacrnpocTpaHeHue
3amaxa OJICKOJIOHa, JyXOB, JIuddy3uro
caxapa B BOJlc, NEPMaHTaHATa Kaius B

JKCJIaTUHC.

BBIPA)XaTh CBOHM MBICIIH, OTCTaHBaTh CBOIOTOUKY
3pEHU B IIPOLIECCE AUCKYCCHH.

P:  camocrosTensHO ~ OOHapyXuBaTh U
hopMynHpoBaTH yaeOHYI0 mpobiemy,
OTIPEIEIIATh LIeNb YYeOHOM AesTeIbHOCTH.

IT: comocTaBisATh XapaKTEPUCTHKH OOBEKTOB
O OJHOMY WM HECKOJIbKUM TNpHU3HAKaM;
BBISIBJIATH CXOJ/ICTBA M PAa3IM4YHs OOBEKTOB.

K aHaJU3y U 000OLICHHIO 3HAHUIA

8 ArperaTHble Becena 00 arperatHeix cocTosHUAX BemecTs: | [I:  ymenume  paborath ¢ pasnuunbiMu | DopMupoBaHue MO3HABATENIbHBIX
COCTOSIHUS ra3zoo0pasHbie, JKUAKWE M TBEpAble | UCTOUHUKAMHU nHPOPMALTNH U | UHTEPECOB u HMHTEJJIEKTyaJIbHbIX
BELLECTB BemiecTBa. JleMOHCTpamuss BOABI B TpexX | IpeoOpa3oBBIBATH ee W3 ONHOH (OpPMBI B | YMECHHH CpaBHEHU, aHAIH3a, SIBICHUN H

arperatHbIX cocTosiHUsX. [IpoBeneHue onpiTa | APYryr0, JaBaTh ONpEACNeHUS TOHATHSAM. | MPOLIECCOB U YMEHHMS JENaTh BBIBOIBL.
[0 IEPEIUBAaHUIO YIJIEKUCIOro ra3a Ha | Passurue 3JIEMEHTaPHBIX HaBBIKOB
BECaX. IToaroroska coo0IeHn i 0 | ycTaHaBIMBaHUS MPUYUHHO-CJIEICTBEHHBIX
MUHEpaax. CBA3EH.
P: pa3BuTHEe HaBBIKOB  CaMOOLEHKHM U
caMOaHau3a.
K: yMEHHUE CIIyIIaTh YUUTENSA u
OJHOKJIACCHUKOB, = apryMEHTHUPOBaTh  CBOIO
TOYKY 3pCHHUSI.

9 Xumus u Bbecena o reomornueckoM cTpoeHuu miaaHeTs! | [1:  opraHM30BBIBaTH CBOIO  JIE€ATEIBHOCTh; | DOPMUPOBAHHE HWHTEIUICKTYalbHBIX U
reorpadus. 3emuist: SIIPO, MaHTUS, matocdepa; | GopMyIHPOBaTH OTBETHI Ha BOIIPOCH YUUTENS; | TBOPUYCCKHUX CIIOCOOHOCTEHH,
JlabopaTopHsrii 3JIEMEHTHOM COCTaBe TEOJIOTHYECKHUX | OCYIIECTBIIATH BEIOOP OCHOBAaHHUU W KPUTEPHEB | MO3HABATEILHBIX HHTCPECOB
onbIT  «l3ydeHue COCTaBHBIX YacTed miuaHeThl. JleMoHCTpanus | JIjs cpaBHEHUS, KIacCU(PUKAIMUA OOBHEKTOB.
rpaHuTa c KOJUIEKIIMA MUHEPANoB, TOPHBIX mopoa U | K: BiageTh MOHOIOTHYECKOW U AUATOTUIECKON
TIOMOIIBIO TOPIOYMX HCKOTIAEMBIX. dbopmamu peuu; BbIpaXKaThb CBOM MBICIH C
YBETMYUTEILHOTO JIOCTATOYHOM  TOJHOTOM W TOYHOCTHIO;

CTEeKJIa WCIOJIB30BAaTh  pEuYeBbIE  CpeAcTBa ULt
JIUCKYCCUM U apT'yMEHTALUU CBOEH MO3ULIMHU.
P: mpurnMaTh y4eOHYyIO 3amady; aJaeKBaTHO
BOCIIPUHUMATH “HPOPMAIIHIO YUHUTETIS;
COCTAaBJIAATh IUIaH OTBETA.

10 Xumus 31 becena o xumuueckom cocrtaBe xuBou | II: CaMOCTOSITEIILHO BBIICIISITh u | ®opMupoBaHue M03HABATEIBLHOIO
ouonorus. KJICTKH: HEOPTaHWYECKHX W OpraHWYecKux | (OpMYIHpPOBaTh  MO3HABATEIFHYIO  IIeJb, | HHTEpeca U MOTHBOB. DopMupoBaHue
JlabopaTopHsrii BemiecTB.  JleMOHCTpamuss — MPE3CHTAIMU | BBIIONHATH TOMCK W OTOOpP HWCTOYHUKOB | KOMMYHHKATHBHOH  KOMIICTEHTHOCTH.
OIIBIT «KuBoTHasT ® pacTHTEIbHas KICTKW». | HEOOXOIUMOMN uapopmanuy; | opMupoBaHue YMEHUI CTPOUTH
«OmnpeneneHne Brimoiaenue 1a00paTOpHBIX OMBITOB. CHCTEMAaTH3UPOBaTh nH(OPMAIINIO; | pacCyXIeHUS, aHATH3UPOBATh.
COIepKaHUsT BOJIBI dbopmynupoBaTh npo0biemy; co3/1aBaTh
B pacTeHHH. aJTOPUTMBI  NIEATEIBPHOCTH TIPU  PEHICHUH
OOHapyxeHue mpoOleM  TBOPYECKOTO M IIOMCKOBOTO

12




2(UpHBIX Maceln B

Xapakrepa.

aneJbCUHOBOM K: nmanmpoBats y4eOHOE COTPYTHHYECTBO C
KOpKe. YUUTENIEM U CBEPCTHUKAMH.

OOHapyxeHue P: cocraBmite 1aH paOOTHL; BBHINOIHSTH
Macyia B CeMeHax 3aaHUsd B COOTBETCTBMHM C IIOCTaBIEHHOU
MOJICOTHEYHHKA, LENBI0; CTPOMTh AITOPUTM JEHCTBHHA IO
Kpaxmaina B OpraHM3aly CBOEro pabodero Mecta C
MIIEHUYHOH MYyKe» YCTaHOBKOW Ha ()YHKIIMOHAIBLHOCTB.

11 KauecTBeHHbIC becema 0  kadecTBeHHbIX  peakuusx. | II: opraHu3oBBIBaTE CBOIO JeATEIbHOCTH; | DopMupoBaHue MO3HaBaTEIbHbIX

PEaKIuy B XUMHA JleMOHCTpalnOHHBIN SKCIIEPUMEHT | (hOpMysIMpOBATH OTBETHI HAa BOMPOCHI YUUTENs; | HHTEpecoB. @DOpMHpOBaHHE  yMEHHH
«KadecTBeHHasd peakuus Ha KHCIOPOA. | 0000maTs W3ydeHHBIH MaTepHan, MAeiaTh | CTPOUTH PACCY)KICHUS, aHAIN3HPOBATh.
KauecTBeHHast peakiyst Ha yIIEKUCIBIN ra3». | BEIBOZBI.

DOopMHPOBAaHUE NOHATHA O KadyeCTBEHHBIX | K: BIageTh MOHOIIOTHYECKOH W AHATOTHICCKOH

peaxnuax KaK 0 peakuusax, | ¢opMaMH pedH; CTPOUTh COOOLICHUS B

BOCHPUHMMAEMBIX ~ OPTaHOJICNTHYECKH C | COOTBETCTBUH C yueOHOU 3amaueii.

MIOMOMIBIO 3pEHHs, CIIyXa, OOOHIHHUS. P: nmpunmmare y4yeOHyI0 3amady; aieKBaTHO
BOCIIPUHHMATh UH)OPMAIIHIO YUUTEIS;
COCTaBIATh  IaH  oTBeta.  OOBSICHATH
PE3YJIBTATHI OIBITOB.

I'VIABA Il. MATEMATUHKA B XUMMWH (9 yacos)

12 OTHOCHTENBHEIE Crnymarot pacckas YUUTEIs 00 | K: opranu3oBeIBaTh M IUIAaHHPOBaTh ydeOHoe | PopMHpOBaHUE [IO3HABAaTEIIbHbIX
aToOMHas u OTHOCHUTENIFHOW aTOMHON Macce 3JIEeMEHTa, | COTPYAHHYECTBO C yYHTEIEM M CBEPCTHUKAMHU. | HHTEPECOB U MHTEJUIEKTYaIbHbIX
MOJIEKYJISIpHAst MOJIEKYJISIpHOH ~ Macce,  cnocobax  ux | P: ¢popMupoBath 1eneBble YCTAHOBKU YueOHOW | YMEHUIi CpaBHEHHs, aHaJIn3a.

Macchbl onpezenenus no tabnune . Y. MenneneeBa | neaTeIbHOCTH, BBICTpanBaTh
u 1o (opMysie BeIIecTBA KaK CYMMbI OTHO- | HOCJEIOBAaTENbHOCTh HEOOXOJUMBIX OTIepanuit
CHTEJIbHBIX aTOMHBIX MAacC, COCTaBIIIOMUX | (JITOPUTM JICHCTBHMN).

BEIIECTBO XMMHUYECKHX IEMEHTOB. YuaTcs | [I: yMeTh OCYIIECTBIATH MOMCK HEOOXOIUMOM
HaXOANTH 3TH BETMYHHBL. nHpopmanmu 1O TabiMIE, OCYLIECTBIISTH
HpOCTeﬁmHe XUMHUYECKUEC PACUCTHI.

13 MaccoBas J07st Becena o wmaccoBoii mome xumuueckoro | K: opraHm3oBbIBaTh U IUIaHHpOBaTh ydeOHoe | DopMupoBaHME HaBBIKA OCO3HAHHOTO
JJIEMEHTa B JJIEMEHTAa B CIIOKHOM BEIIIECTBE U €€ pacyeT | COTPYAHHYECTBO C yUUTEIEM M CBEPCTHHKAMHU. | BBIOOpa  Hambomee  3(p(eKTHBHOTO
CJI0’KHOM BEILIECTBE mo ¢opmyie BemecTBa. Ydarcs HaxoguTh | P: ¢popmmpoBaTh IenieBbIe YCTAHOBKU Y4e€OHOH | crocoba pereHus

(i)OpMyHH BCIICCTBA 1o 3HAYCHUAM | ACATCIIBHOCTH, BBICTpanBaTh
MacCOBBIX  JIoJel  0Opa3yloIMX  €ro | MOCJIeA0BaTEIbHOCTh HEOOXOANMBIX OIeparuii
3JIEMEHTOB. (anroput™ neHCTBHI).
II: ymerp oOCymIECTBIATH CpaBHEHHUE U
KJacCU(UKAIMIO TI0 3aJaHHBIM KPHTEPHSIM,
pelleHye 3a1a4 10 aJrOpUTMy.

14 YucTeie BCIICCTBA Eeceﬂa O pasInIuigX 4YUCTBIX BCHICCTB U IT: CaMOCTOATCIIBHO BBIICIIATH n (DOpMI/IpOBaHI/Ie IO3HABATCJIIBHOTO

U cMecu cMmeceil. JleMoHcTpanys u onucaHue cMeceid | GopMynupoBaTh — IO3HABAaTENbHYIO  L€Nb, | HHTEpeca U MOTHBOB. DopmupoBaHHE
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razoo0pa3HbIx (BO3AYX, MPHUPOJHBIN Tra3),
KUAKUX (HepTh) ® TBEpHBIX (TOPHEIC
moponsl, KymuHapHele cmecu u CMOC),
CMECE TOMOTEHHBIX M TI'€TCPOTCHHBIX.
JleMOHCTpauust KOJUISKIMH Mpamopa |
U3JIeJMH U3 HEero.

BBIIIOJIHATE IIOMCK H OT60p HNCTOYHHUKOB

HE0O0XOTUMOH WHPOPMAIUH;
CHCTEMaTH3HPOBATh HHOPMALHIO;
hopMynHpoBaTH mpobiemy; C03/1aBaTh
ITOPUTMBI  JIESTENBHOCTH TpPH  PELICHUH
npobyieM  TBOPYECKOTO M IOMCKOBOTO
Xapakrepa.

K: nmnaHupoBaTh ydueOHOE COTPYAHUYECTBO C
YUUTENIEM U CBEPCTHUKAMH.

P: cocraBmsare mnmaH paboOTh; BBIIOJHATH
3aJaHusl B COOTBETCTBHH C IIOCTAaBICHHOMN
LETbI0; CTPOHUTH aJITOPUTM JACHCTBHUI IO
OpraHM3ali CcBOEro pabodero Mecta C
YCTaHOBKOU Ha (DYHKIIMOHAIBHOCTb.

KOMMYHUKATUBHOH  KOMIIETEHTHOCTH.
DopMupoBaHue YMEHUI CTPOUTH
paccyXIeHNUs, aHATTM3UPOBATh.

15 OO6bemHast TOJIst Becena 00 oObemHO# pgone kommoHeHTa | II: CaMOCTOSTEIBHO BBIJICTISITH n | ®opMupoBanue yMEHHUH CTPOUTH
rasa B CMECH ra30BOH cMecH. Y4arcs MPOU3BOAUTH pacueT | GopMyIMpoBaTh  IO3HABATENbHYIO  L€Jb; | PAacCYXKICHHS, aHATU3UPOBATh.
o0beMa KOMIIOHEHTa T'a30BOI CMECH IO €ro | BBINOJIHATH IIOUCK M OTOOp HCTOYHHKOB
00beMHOI1 osie U Hao0opoT. JleMOHCTpanus | HEOOXOAUMON uH(hopManuy;
JuarpaMMbl  aTMocepHOro  BO3AyXa M | CHCTEMaTH3UpOBATh UH(DOpMaIHIO;
IPUPOAHOTO Tasa. (opmynupoBaTs npobiemy; CO371aBaTh
AJITOPUTMbI JACATCIBbHOCTHU npu PEeHICHUH
npobjieM  TBOPYECKOTO M MOUCKOBOTO
XapakTepa.
K: mranupoBath y4eOHOE COTPYIHHYECTBO C
YUYHUTENIEM H CBEPCTHHUKAMH.
P: cocraBmsTh I1aH pa0OTBL; BBIOJHATH
3aJJaHusl B COOTBETCTBUH C MOCTABJICHHOI
1ETIBIO.
16 Maccosas J0JIst becena o mMaccoBoii none BemectBa B | K:dopmupoBaTh KOMMYHUKAaTHBHbIeIEHCTBYS, | POpMUpOBaHUE HABBIKOB CaMOaHAIN3a 1
BEILECTBA B pacTBope. OrmpeneneHue pacTBOPUTENS H HallpaBJICHHbIE Ha | CAaMOKOHTPOJIS
pactBope PacTBOPEHHOTO BEILECTBA. VYuarcs | cTpyKTypuUpoBaHue HWH(pOpMALUK IOJAHHOU
MPOU3BOJIUTH PACUET MAacChl PACTBOPEHHOI'O | TeMe.
BEIIeCTBA [0 Macce pacTBopa M MaccoBod | P: oco3HaBaTh y4ammmcsi ypoBEHb U Ka4eCTBO
J0JIe PacTBOPEHHOTO BEHIECTBA W APYTHe | YCBOCHHMS pe3yJbTata.
MO (UKANOHHBIE pacdeTsl ¢ | II: mpou3BOJILHO M OCO3HAHHO BIAJETh OOIINM
UCIIOJIb30BAHUEM ITHX HOHSITHI. NPUEMOM pEHICHHs 33/1a4
17 [MpakTHyeckas BeimonHsor  mpaktudeckyro  pabory ¢ | I OBIIaJICHUE yMEHHEM oueHuBath | PopMUpoOBaHHE OTBETCTBEHHOTO
pabora Ne 3 co0ioieHreM MpaBUII TEXHUKH | MHGOPMAIMIO, BBLACIATH, B HEH TIJIaBHOE, | OTHOWIEHWS K ydébe, crocoOHOCTH K
«IIpurorosnenue Ge3zomacHocTH. Y4yaTcs pemaTh pacyeTHbIC pa3BHBaIOTCS HaBBIKU BBITIOJIHEHUST | CAMOPa3BHUTHIO, caM000pa30BaHMIO,
pacTBopa ¢ 3ajaH- 3aJayd  C  HWCIOJb30BAHMEM  IOHATHS | JlaDoparopHOil pabOThl MO HMHCTPYKTHBHOW | MO3HABATEJIbHBIX MHTEPECOB.
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HOI MaccoBOM
JI0JIell  pacTBOPEH-
HOTO BEIIECTBA»

«MmaccoBasd m0Jisa».

KapTo4Ke U 0pOPMIICHHS €€ PEe3yIIbTaToB.

P: ymeHue opranu3oBaTh BBIIOJIHEHHUE 3aJaHUI
yuutens. Pa3Burie HaBbIKOB

CaMOOIICHKH U CaMOaHaln3a.

K: ymenue pabotats B rpynmax, 0OMEHHBATHCS
nH(popManmel ¢ 0THOKIACCHUKAMHU

18 MaccoBas JIOTISt becena o uncrom BemectBe u mpumecu. | Ki chnymaTte apyrux, neiTaThesi npuHuMath | DopmupoBaHHe yCTONYMBON MOTHUBAIIUU
npuMecei Pacyer Maccel OCHOBHOrO BEIIECTBA IO | APYTYH TOYKY 3pCHUs, OBITh TOTOBBIM | K OOYYCHHIO Ha OCHOBE aJropuTMa
Macce BEIIIEeCTBA, COJIEpIKalIero | U3MEHUTH CBOIO TOUKY 3PEHUS. BBITIOJTHEHUSI 381241
OIIpeZIeJIeHHYI0 MacCOBYIO oo npumeceid, | P: dopmupoBars moctaHoBKYy y4eOHOH 3aqaun
U JApyrue MOAu(UKAIMOHHBIC pacyeThl C | HA OCHOBE COOTHECCHHS TOTO, 4YTO YyiKE
HCIIOJIE30BaHUEM ITHX TIOHATHH. | U3BECTHO M YCBOCHO YYAIIUMHUCS, U TOTO, UTO
HemoHcTpanus koiutekunuit «MuHepamsl U | elie HeM3BECTHO.
TOpHBIE TOponsl». M3yduenme cocraBa | [I: BeiOMpaThr Hambomee  3¢ddexTuBHBIC
HEKOTOPBIX OBITOBBIX M (DapMaleBTHUECKUX | CIOCOOBI pelICHUS 3a/1a4.
MpernapaToB, COACPIKAIINX OMPEHCTICHHYIO
JIOJIIO TIPUMECEH.
19 Pemenune 3amau u Pemenne pacuerHpIx 3amad Ha moHATHS | [I:  QopmynupoBaTh OTBeThI Ha Bompochl | dopMupoBaHue MO3HABATEIbHBIX
yIpaKHEHU o «MaccoBas JOds DJIEMEHTa B BEIIECTBE», | YYMTENS; y4yacTBOBaTh B TPYIMIIOBOH paboTe; | HHTEPECOB U MOTHUBOB, HAaINpPaBIICHHBIX
TeMe «Maremaruka «MaccoBas J0JI1 PaCTBOPEHHOT'O BELIECTBA», | UCIOJIb30BATh TIPUEMBbI paboThHI c | Ha w3yueHue xumuu. DopmupoBaHHE
B XUMHH» «0oOBEeMHast 701 Ta3000pa3HOTO BEIIECTBAY. | MH(pOPMAIHEH. YMEHHH COONIIOJaTh TUCHHUIUIMHY Ha
IIpoBomar pacuersl ¢ ucnonb3oBaHueM | K: miaHupoBaTh y4eOHOE COTPYIHUYECTBO C | YPOKE, YBKUTECIBHO OTHOCHUTHCS K
MNOHATHI «MaccoBas JONs DIEMEHTAa B | yUHTEIeM W CBEPCTHUKAMU, BJIAJAETh | YUUTEIIO U OJHOKIACCHUKAM.
BEIIECTBE», «MAcCCOBasi J0Js PACTBOPEHHOIO | MOHOJIOTHYSCKOW W JHANOTHYecKoi (opmamu
BEILIECTBA», «00BEMHAs OISl ra3000pa3HOTO | peym.
BEIIIECTBAY. P: amekBaTHO BOCHIpPHHHMATh WH(POPMALUIO
YYUTENS; COCTABIATh TUIAH OTBETA; BBHITIOJIHSITH
MOCTAaHOBKY y4eOHOW 3agadyd Ha OCHOBE
COOTHECEHHsSI TOTO, YTO YK€ H3BECTHO
YYaIIUMCsl, ¥ TOTO, YTO €Ile He H3BECTHO.
20 XuMuyeckue Brictynmator ¢ mmHE-Tipoektamu. Cammu | K: pa3BuBaTh yMeHHEe OOMEHHMBATHCS 3HAHMSAMH | DPOpMHPOBaHHNE HABBIKOB CAaMOAHAJIH3a U
3araikmn COCTAaBJIAKOT 3a1a4n C XUMHUYCCKUM MCXIY OAHOKJIIaCCHUKaMH JJIs1 TPUHATUA CaMOKOHTPOJIA. q)OpMI/IpOBaHI/Ie

conepxanneM. OCYIIECTBISIIOT MPOBEPKY H
B3aWMOIIPOBEPKY.

3¢ (HEKTUBHBIX COBMECTHBIX pe- IEeHUH.

P: KoppekTHpoBaTh JEATEIBHOCTH: BHOCHUTH
W3MEHEHHUsI B TPOIECC C YU4ETOM BO3HHKIIUX
TPYAHOCTEH W OMHUOOK, HAMEYaTh CIOCOOBI X
YCTpaHEHHUsI.

II:  opueHTHpOBaThCSI  Ha
CIOCOOOB peleHus 3a1a4

pasHooOpasue

KOMMyHPIKaTPIBHOﬁ KOMIICTCHTHOCTH.
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T'JIABA I11. ABJEHUS, MPOUCXOASIIHUE C BEHLIECTBAMMH (10 yacoB)

21 Paspenecunue Becena o cmocobax pasgenennst cmeceid u | II: OBJIaJICHUE YMEHHEM oneHuBaTth | @opmupoBaHue OTBETCTBEHHOI'O
Cwmeceit. Crioco0bl OYUCTKH BEIIECTB. HdemoHcTpanus | mHQOpMAIMio, BBIACTIATH B HEH TJaBHOE, | OTHOIIEHWS K Yy4eOe, CIocOOHOCTH K
paszzaeneHus HEKOTOPBIX MIPOCTEHIIINX CIOCOOOB | Pa3BUBAIOTCS HaBBIKH BBITIOJTHEHUS | CAMOPa3BHUTHIO, caM000pa30BaHHIo,
cMece. pazzenenus cMmeceil: MpOCenBaHue, | TabOpaTopHOH pabOTHl 1O WHCTPYKTHUBHOH | MO3HABaTEIHHBIX HHTEPECOB.
IIpaxTuyeckas OTCTaMBaHWE, JEKAHTAlMs.  BBIIONHSIOT | KapTOUKe U 0(OPMIICHHS €€ Pe3yJIbTaTOB.
pabora Ne 4 onbIT «Pa3feneHue cMecu Cyxoro Mojoka U | P: ymeHHe opraHu30BaTh BBIIIOJHEHUE 3a1aHUI
«Be1pamuBanue pEeUHOro Tmecka». 3HAKOMSITCA ¢ XOIOM | yuuTens. Pa3BuTue HaBBIKOB
KPHCTAJUIOB COJII» BBITIOJTHEHHS] IPAKTUYECKOH paboTHI. CaMOOIICHKH 1 CaMOaHa/In3a.

K: ymenne paboraTh B rpynmnax, 0OMEHHBATHCS
nH(opManme ¢ 0THOKIACCHUKAMHU

22 @duneTpoBaHue. JleMOHCTpHpYIOT 9KCTIEPUMEHTHI no | IT: OPTaHU30BBIBATH CBOIO yueOHyto | PopMHUpOBaHHE MHTEIUIEKTYIBHBIX H
JlaboparopHsiit (UIBTPOBAHMIO, Pa3AEIECHHE CMECH BOABI M | JIEATEIBHOCTB; COOIONATH MIPaBHIIa MOBEJCHUS | TBOPUECKHUX CIIOCOOHOCTEH,
OTIBIT pedyHoro Imecka. BeImonmHsroT 1abopaTopHyIo | M paboThl ¢ 1ab0OpaTOPHEIM 00OPYAOBAHHEM B | OTBETCTBEHHOTO OTHOIICHUS K
«H3rorosnenue pabdory. Ilo W3roTOBIEGHHIO MapneBBIX | KaOMHETE  XMMHH;  OCBaWBaTh  IPHEMBI | OOyYEHHIO.
0OBIYHOTO u MOBS30K KaK CpeIcTBAa WHAMBUAYAIbHOW | MCCIENOBATEIBCKOM AEATCIHBHOCTH.

CKJIa49aTOI0 3alUThl B Tepuoi o»nuiaemun rpumma. | K: miaHupoBaTh yd4eOHOE COTPYAHHYECTBO C
¢buIBTPOB u3 BeicTynnenust ¢ noxnanamu «McTopus BO3- | yYUTENIEM U CBEPCTHUKAMU.
q)HJ'H:-TpOB&J'ILHOﬁ HUKHOBCHMUS ITPOTUBOTa3a» P: BBIIOJHATH 3aJaHus B COOTBCTCTBHU C IIO-
Oymaru I CTaBICHHON  LIeNbI0; CTPOUTH  AITOPUTM
OyMakHOU JIEHCTBUH 1O OpraHU3allii CBOEro pabouero
cangeTkm. MeCTa C YCTaHOBKOM Ha (YHKIMOHAIBbHOCTB;
IUITAHWPOBATh CBOIO JAEATEIBHOCThH 101
PYKOBOACTBOM YYHTEIIS.
23 Ancopbuus JleMoHCTpHpYIOT 9KCTIEPUMEHTHI no | II: OpTaHU30BBIBAThH CBOIO yueOHyto | PopMHpOBaHHE OCO3HAHMS IEHHOCTH
a/1IcOpOIIMOHHBIM CBOMCTBaM | AEATEIHHOCTh; (HOPMYJIMPOBATH OTBETHI Ha | 3JJ0POBOTO M 0€30MacHOr0 0Opa3akU3HH.
AKTHBUPOBAHHOTO yIJIsl. MI3ydaloTnpoTHBOra3 | BOIPOCH YYWTENs; y4acTBOBATh B IPYIIIOBOM
u ero ycrpoiictBo. CTaBAT ONBITH: | paboTe; 0000maTe W3Y4YEHHBIH Marepual,
«AncopOuyst  akTHBUPOBAHHBIM  YIJIEM | JieNaTh BHIBOJBI.
Kpacsamux BEUICCTB» K: BJIaaCTh MOHOJIOTHYECKOM U }IHaHOFH‘IeCKOﬁ
dbopmamu  peud; CTPOHWTH COOOIIEHUS B
COOTBETCTBUU C YUeOHOU 3a1aueii.
P: mpuamMaTe y4eOHyIO 3amady; axeKBaTHO
BOCTIPHHAMATh MH(DOPMAITHIO yIUTEIS;
COCTaBJIATH IJIaH OTBETA.
24 Juctunnsuus, wim JleMOoHCTpHpYIOT SKCHEPUMEHTEI no | IT: OpPraHU30BBIBATh CBOIO yueOHyt0 | DopMHpOBaHHE OCO3HAHMS IEHHOCTH

MeperoHKa

HNOIY4YEHUIO0 JAUCTHUIMPOBAaHHOM BOABI C
MOMOIIBI0  JTAOOPaTOPHOM YCTaHOBKH JUIA
HNEperoHKu  kuakocTed.  OCyIIEeCTBISIOT
paslieliecHHe  CMECH  INEpPMaHraHara |

JeATeIbHOCTh; (OPMYIHUPOBATH OTBETHl HA
BOIPOCHI YYHUTENsl; Y4aCTBOBATh B TPYIIOBOIL
pabore; 0000mare W3y4eHHBIH Marepual,
JIeTIaTh BBIBOJIBL

3I0POBOTO U 6E30I1aCHOT0 00pa3aKU3HH.
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Iuxpomara KaJns CII0co00M
KpUCTaJUTU3aluH. J[eMOHCTpanus KOUISKIIH
«Hed1b 1 HEPTETPOLYKTE».

K: BnazmeTb MOHOJIOTMYECKOH U JUATOTHYECKOM
dbopMamMH  peud; CTPOUTH COOOIICHUS B
COOTBETCTBHH C yueOHOU 3aMauei.

P: mpuHuMMaTh y4eOHyIO 3ajady; aJcKBATHO
BOCTIPHHAMATh WHPOPMALIHIO YIUTETIS.

25 OOcyxnenue Brictynmator ¢ MuHH-poektamu 1o | K: pasBuBaTe yMeHHe TOYHO M TIpaMoTHO | PopMHpOBaHHE YCTOHYMBOI MOTHUBALMU
pe3yapTaToB pe3ysbTataM OIBITOB, C COOOIIEHMSAMH IO | BBIp@XaThb CBOM MBICIH, OTCTaWBaTh CBOIO | K OOy4YEHHMIO Ha OCHOBE alrOpUTMa
MIPAKTUYECKON Teme «Kpucramael». JlenaroT BBIBOABL. | TOUKY 3pE€HHS B Ipolecce IUCKYCCHHM, | BBIOJHEHHUS 3aJa4d.
pabotst  Ne 4 O06001maroT Marepuai. BBICTYIATh C COOOILCHUSIMH.

«Be1pamuBanue P: BHocUTh HEOOXOIUMBIE JIONOJNHEHUS U
KPHCTAJUIOB COIIID KOPPEKTHBEI B CIoco0 JeHcTBHA B cilydae
PacXoXKAEHUS ATAIOHA, PEATbHOTO JCHCTBHUA U
€ro MpPOJyKTa.
I: ymerp OCYyHIECTBIATH CpaBHEHHE W
KJacCH(UKAIMIO IO 3aJJAHHBIM KPUTEPHSIM

26 IIpaxTuyeckas Bemonusror  mpakTtudeckyo  pabory ¢ | II: cobmomaTth npaBuiia noBeneHus U pabotel ¢ | dopmupoBanue TI03HABATEIILHOTO
pabota Ne 5 coburoieHneM IIpaBUII TEXHUKH | JJaOOpaTOpHBIM 000pynOBaHHEM B KaOHHETe | MHTepeca U MOTHBOB. PopMHpOBaHUE
«OyncTtka  mHOBa- 6e3omacHocTd.  OMNHCHIBAIOT —~ pE3yJbTaT, | XUMUH; OCBaMBaTh MPUEMBI | HABBIKOB  HCIOJB30BAHUS  METOJIOB
PEHHOI1 comm» JIENIAl0T BBIBOJIBI. HCCIIe0BATEIBCKON JeSTEeIbHOCTH; | UCCIEOBaHMSA, YMEHHS aHAJIU3UPOBAaTh

CaMOCTOATENIbHO  ()OPMYJIHPOBaTH  IO03HA- | YBHICHHBIE OIBITHI
BaTeJbHYIO IIEIIb.

K: crpouth cooOuieHusi B COOTBETCTBUU C

yueOHOM 3ajadell; HCIIOIb30BAaTh pPEUEBBIC

cpeacTBa Ul JUCKYCCHM M apryMEHTaluu

CBOEH MO3ULINH.

P: cozpaBate anroputMm  JeHCTBUM 1O

OpraHM3ali cBoero pabodero Mmecta C

YCTaHOBKOH Ha (PYHKIIMOHAIBHOCTB;

BBITIOJTHATH NPAKTHYECKYIO PaboTy.

27 IMpakTryeckas BeimonHstor  mpakTtudeckyo  pabory ¢ | II: cobmopaTth npaBuiia noBeneHus U padbotel ¢ | dopmupoBaHue MI03HABATEIILHOTO
pabora Ne 6 coOmoIeHIEM IIpaBUI TEXHUKH | JJAOOpaTOpPHBEIM 000pynOBaHWEM B KaOWHETEe | WHTepeca W MOTHBOB. PopMHpoBaHHE
«M3y4yenue 6e3omacHocTH.  OMHCHIBAIOT ~ pPE3yJNIbTAT, | XUMUH; OCBaNWBaTh MPHUEMBI | HABBIKOB  HCIOJB30BAHUS  METOJOB
polecca Koppo3uu JIENIAIOT BBIBOJIBI. HCCIIEOBATEIIHCKON JEeSITeIbHOCTH; | MCCIEIOBAaHMSA, YMEHHS aHAJIU3UPOBATh
Keesan CaMOCTOSITENIFHO  (OPMYJIMPOBATh  IO03HA- | YBHUICHHBIC OIIBITHI

BaTEIbHYIO 1ENb.
K: cTpouth cOOOUICHHS B COOTBETCTBUH C
y4eOHO# 3ajaueli; WCIONB30BAaTh pPEUCBBIC
cpencTBa s JUCKYCCUM W apryMEHTaluu
CBOEH MO3HIIHH.
P: co3paBath

aNrOpUTM  JEHUCTBUM 1O
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OpraHM3ali CcBOero paboyero Mecta cC
YCTaHOBKOH Ha (YHKIIMOHAIBHOCTB;
BBITIOJTHATH MIPAKTHUECKYIO PaboTy.

28 XuMH4ecKue JlemoHCcTpauuss  ycTpoiicTBa  KuciotHoro | IT: OpraHU30BBIBATh CBOIO yueOHyto | GopMupoBaHUE MHTEIUIEKTYANbHBIX U
peaknuu. YCIoBHA OTHETYIIUTEIS. JIeMOHCTPHPYIOT | JeATeNbHOCTh; (OpMYNIUpPOBAaTH OTBETHl HA | TBOPYECKHUX CIIOCOOHOCTEH.
MIPOTEKaHUS " SKcnepuMeHT  «Bynakan ~ Ha  cTONe»; | BONPOCHI Y4WTENs; y4yacTBOBaTb B I'PYMIOBOH
IIPEeKpaIleHus B3aWMOJICHICTBAE  JKENE3HBIX ONIIOK | | pabore; (bopMyTHpoBaTH npo0iemy;
XUMHUUYECKHX MOPOIIKa CEpPhl IIPH HarpeBaHWU; MOTYYCHHE | BBINOIHATH PE(IIEKCHIO CIOCOOOB M YCIIOBHI
peaxiui YTJIEKUCIIOTO rasa B3aMMOJAEHCTBUEM | AEHCTBUS, KOHTPOJIb M OLEHKY IIpolecca H

Mpamopa ¢ KHCIIOTOH M OOHapy>XEHHE €ro C | pe3ysIbTaTOB ACATCIHHOCTH.

MIOMOIIBIO M3BECTKOBOM Bombl. | K: mumanmpoBate y4eOHOE COTPYIHHYECTBO C

Pa3zpabaTeiBaloT anrOpUTM  HM3TOTOBIEHMS | YUHTETIEM WM CBEPCTHHKAMHM;  BIAJCTh

CaMOJIETIbHOTO OTHETYIIUTENS. MOHOJIOTUYECKON M AManoruyeckoit popmamu;
UCTIONB30BaTh ~ pEUYeBBIE  CpeAcTBA IS
JIUCKYCCHUM U apT'yMEHTAIMH CBOEH MO3UIUH.
P: cocraBnsaTe minaH orBera; (HOPMYIUpPOBATH
y4eOHYI0 3a7jaqyy Ha OCHOBE COOTHECEHHs TOTO,
YTO yXKe U3BECTHO YJall[UMCs, U TOTO, YTO eIl
HE U3BECTHO.

29 [MpuzHaku JleMOHCTpHpYIOT sKkcriepuMenThs | [1: cobmonaTh nmpaBuiia noBeneHus U padotel ¢ | PopMHUpOBaHUE HMHTEIUICKTYIBHBIX W
XUMHUUYECKUX «[InameHHBIA 1mIap», TOMy4YeHHE OCaaKa | JabOpaTOpHBIM 00OpYIOBaHHMEM B KaOHHETE | TBOPUECKHX CIIOCOOHOCTEHA.
PpeaxImi. ruapokcuna Menu (1) peakuueidt oOMeHa, | xumwun; 0CBaMBaTh npuemsl | ©opMupoBaHue MO3HABaTEIBHbIX
JlabopaTtopHbIit BO3TOHKA HOJa, BRIICICHUE I'a3a M3 PACTBO- | MCCIIENIOBATEIBCKOM JESITEILHOCTH; OCYIIECTB- | HHTEPECOB M MOTHBOB, HAalpaBIEHHBIX
OTIBIT pa. BemonssaoT oneIT «IIpuroroBnenue M- | n9Th  pedIeKCHI0  CHOCOOOB W YCJIOBHH | HA M3YYCHHE XHUMHHU.

«BzanmopeiicTBne MOHAa/a». BBITIOMHAIOT 7a00PaTOPHBIH OMBIT. | AEHCTBHS, KOHTPOIb H OLEHKY Mpolecca H
YKCYCHOM KHCIIOTBI PE3yJIbTaTOB AEATEIHHOCTH.
C TINTHEBOM COIOH K: mmanupoBate y4eOHOE COTPYIHHYECTBO C
(runpoxapboHaTOM yYUUTENeM W CBEPCTHUKAMH;  BIAJIETh
HaTpus). Y JaneHue MOHOJIOTHYECKOW M AMATIOTH4YecKoi (opmaMu
IIITEH OT pacTBOpa peun; BBIpaXKaTh CBOM MBICIH C JOCTaTOYHOU
nona» [IOJIHOTOM ¥ TOYHOCTBIO.
P: mpuamMaTe ydeOHyIO 3amady; aJieKBaTHO
BOCIPUHHUMATh HHPOPMAIHIO YUHUTEIIS.

30 OOcyxnenue Boictymaror ¢ muHu-npoektamu  mo | Ki pas3BuBaTe yMeHHEe TOYHO M TIpamMoTHO | PopMHpOBaHHE YCTOMYMBOI MOTHUBAaLMU
pe3yabTaToB pe3ysbTaTaM OIBITOB, C COOOIIEHMSAMH IO | BBIp@XaThb CBOM MBICIH, OTCTaWBaTh CBOIO | K OOY4YEHHIO Ha OCHOBE alropuTMa
MIPAKTUYECKOU Teme «PaspymeHue MeTauioBy. JlenaroT | TOUKYy 3peHUss B Ipolecce IUCKYCCHHM, | BBINOJHEHUS 3aJa4H.
paboter  Ne 6 BBIBOABI. O000ImAIOT MaTepHall. BBICTYIIaTh C COOOIICHUAMH.

«3yuyenue P: BHOCUTH HEOOXOIMMBIE JOIOJHEHHUS U

mporecca KOppo3un
Kese3an

KOPPEKTHBBI B CIIOCOO OEWCTBUS B CIydae
PAacXOXIECHUs ITAJIOHA, PEaIbHOTO JNEHCTBUS U
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€ro NMpoJyKTa.
II: ymeTrp OCYHIECTBIATH CpaBHEHUE U
KIacCH(UKAIHMIO 10 3alaHHBIM KPUTEPHIM

TJIABA IV. PACCKA3BI IO XUMHWH (3 yaca)

31 VYuennueckas Beictynaror ¢ cooOmeHusiMu W 3amuroi | [1: ocymiecTBiIsSTH MOUCK M OTOOP MCTOYHHKOB | DOPMHUPOBAHUE HMHTEIUIEKTYIBHBIX H
KOH(epeHIIUI npeseHTanuid. Berymaior B THCKycCHH, | HEOOXOTUMOH WHPOPMALIUH;, | TBOPUECKUX CIIOCOOHOCTEH,
«Bprraronuecs 00CyXIatoT pas3nu4IHbIC MO3UINH, | CHCTEMaTH3HPOBATh nH(poOpManuIio; | OTBETCTBEHHOTO OTHOIICHUS K
pPYCCKHE yUEHBIE - AHATM3UPYIOT nHpopmanuio, JenaroT | GpopMynupoBaTh HpoOJieMy; YYacTBOBaTh B | OOYyUYCHHIO; TO3HABATEIBHOTO MHTEpECan
XUMUKI» BBIBOJIBL. TpyIHoBOH paboTe; 0000IATh U JETaTHBEIBOIB | MOTHBOB

10 M3Y9EHHOMY MaTepuainy.

K: oOMeHMBaThCSI MHEHUSIMHU B TIape; CIyIIaTh
OJHOKJIACCHUKOB MW IIOHHMMAaTh HX IIO3HMIHUIO,
HaXOaUuThb OTBCTHI Ha BOITPOCHI,
(hopmynupoBaTh UX.

P: npununmare y4eOHyr0 3alauy; aJeKBaTHO
BOCIIPUHUMATD nndopmanuio YYUTENS,
COCTaBJIATH IUIAH OTBETA; COCTABJISATH BOIIPOCHI
K TEKCTy, pa30WBaThb €ro Ha OTHACJIbHbBIC
CMBICIIOBBIE YacTH; OCYLIECTBIISITH IOCTAHOBKY
y4eOHOH 3aa4i Ha OCHOBE COOTHECEHHS TOTO,
YTO YK€ U3BECTHO yYallHMCs, U TOTO, UTO €IIe
HE M3BECTHO.

32 Konkypc Brictynator ¢ coobmenussMu W 3amuroi | I1: ocymiecTBiISITH MOUCK M OTOOP MCTOYHHMKOB | DOpMHpOBaHME HWHTEIUIEKTYAIBHBIX |
cooOrmmeHni npeseHTanuil. Bcerynmaror B AMCKyccHH, | HEOOXOAMMOM nH(pOpMaLUK; | TBOPUECKUX CIIOCOOHOCTEH,
y4aluxcs «Moe 00CyXatoT pa3In4YHbIE MIO3ULINH, | CUCTEMATU3UPOBATH UH(OPMAIHIO; | OTBETCTBEHHOI'O OTHOILICHUS K
IoouMoe AHATTU3UPYIOT uHhopmaruio, JienaioT | popMynupoBaTh NpoOsieMy; YYacTBOBaTh B | 00y4YCHMIO; IO3HABATEIHLHOIO MHTEpecau
XUMHUYECKOE BBIBO/IBI. rpynmnoBo# pabote; 00001IaTh U AETATHBEIBOJIBI | MOTHBOB
BEIIIECTBOY M0 U3Y4YEHHOMY MaTepuaiy.

K: oOMeHHMBaThCS MHEHUSMH B Iape; CIyIIaTh
OJTHOKJIACCHHKOB M TIOHHMAaTh HX MO3MIHUIO;
HaXOJUTh OTBETHI Ha BOIIPOCHI,
(hopmMynTUpOBaTH UX.

P: npunumare y4yeOHylO 3ajady; azeKBaTHO
BOCIIPHUMATH nHdopmanuio YUUTENs;
COCTaBJIATh MJIAaH OTBETA; COCTABIISITH BOIIPOCHI
K TeKCTy, pa30uBaTh €ro Ha OT/CIbHBIC
CMBICIIOBBIE YaCTH; OCYIIECTBISTH MOCTAHOBKY
yueOHO¥ 3a/1a41 Ha OCHOBE COOTHECEHHUSI TOTO,
9TO YK€ U3BECTHO YJalIUMCS, U TOTO, YTO eIIe
HE U3BECTHO.
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33,34

Konkypc
YIEHUUECKUX
MIPOEKTOB,
MOCBSIIEHHBIA
HCCIIENOBAHUIM
obnactu
XUMHYECKUX
peakuui

B

BeicTynaroT ¢ 3anuraMmu npe3eHTaunii, MUHHI-

NPOEKTOB.  BceTymaioT B AWCKycCHH,
00CyXaatoT pas3nu4IHbIC TIO3UIIHH,
AHATH3UPYIOT nHpopmanuio, JIETafoT
BBIBOJIBL.

IT: ocymiecTBIATH MOMCK M OTOOP MCTOYHHKOB
HE0O0XOTUMOH WHPOPMAIUH;
CHCTEMaTH3HPOBATh HHOPMALHIO;
(hopMynHpoBaTh MPOOJEMY; YYacTBOBAaTH B
rpyInoBoi paboTe; 0000IIaTh U AeTaThBBIBObI
0 U3Y4YEHHOMY MaTepuaiy.

K: oOMeHMBaTbCcS MHEHUSIMU B Iape; CIylIaTh
OJTHOKJIACCHUKOB W IIOHMMATh MX IO3HIUIO;
HaXOJHTh OTBETEHI Ha BOIIPOCHI,
(hopmynUpoBaTH UX.

P: npunumare ydeGHyro 3amady; aJeKBaTHO
BOCIIPHHUMATh UH(POPMALIUIO YUHUTEILS;
COCTABIIATH IUIAH OTBETA; COCTABIISATH BOIPOCHI
K TEKCTy, pa3OMBaTh ero Ha OTHCIbHBIC
CMBICJIOBBIC YaCTH; OCYIIECTBIATH IIOCTAHOBKY
y4eOHOM 3a1a4i Ha OCHOBE COOTHECEHHUS TOTO,
YTO YXKC U3BECTHO ydalllUMCs, U TOT'O, UTO CIIC
HE M3BECTHO.

dopmupoBaHHE HHTEUICKTYAIBHBIX |
TBOPYECKHUX CIIOCOOHOCTEH,
OTBETCTBEHHOT'O OTHOLICHUS K
00y4eHHIO; TI03HABATEILHOIO HHTEpEcau
MOTHBOB
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YYEBHO-METOAUYECKOE, MATEPUAJIBHO-TEXHUYECKOE,
NHO®OPMAIIMOHHOE OBECIIEYEHHME

Y4yeOHO-MeTOANYeCKUIT KOMIUIEKT Y4YUTeJIs:

1. ApramonoBa W.I'., Caraiimaunas B.B. Ilpaktuueckue paboTbl ¢
UCCJIEIOBAHUEM JIEKAPCTBEHHBIX MPEMapaToB U CPEACTB OBITOBON XUMUU.// XUMHUS
B mkouie.- 2002.-Ne 9. c. 73-80

2. baxxenosa O.10. Ilpecc-xkoudepenius "Heopranmdeckue COeIUHEHUS B
Harmelt xxu3nn'"// Xumus B mkose.-2005.-Ne 3.-c. 67-74.

3. N'abpuensu O.C. Xumus. 9 knacc. - M.: [Ipoda, 2010 -2013.

4. Tabpuensa O.C., JIpicoBa I'.I'. Xummst. 11 kimace.- M.: Jlpoda, 2010.

5. TonoBuep B.H. Ilpaktukym-00001IeHHEe TO KypCy OpraHUYECKOU
xumun.// Xumus B mkoje.-1999.- Ne 3.- c. 58-64

6. I'pocce O., Baiicmantens X. Xumus aiis 10003HaTeabHbIX. — JI.: Xumus,
1985

7. 3anonbsckux ['.}O. DnextuBHbIN Kypc "Xumus B ObITy".// XuMuA B IIKOJIE.
-2005.-Ne 5.- ¢. 15-26

8. Ceseproxuna T.B. Crapble OmBITBI C HOBBIM cojiepkaHueM. // Xumus B
mkosie.-1999.- Ne 3.- ¢. 64-70

9. CrpotikoBa C.U. ®akynbraTiBHbIl Kype "Xumusa u numa". // Xumus B
mkone.-2005.- Ne 5.- ¢. 18-29

10. AxoBumuH JI.A. XUMUYECKHE OMBITHI C JIGKAPCTBEHHBIMU BEILIECTBAMH.
Il Xumus B mikodie.-2004.-Ne 9.-C. 61-65.

Y4eOHO-MeTOoqUYeCKH KOMILUIEKT YYalHXCs:

1. Dunuknoneaus it nereit. Xumusg. M.: ABardra +, 2003.

2. Tlmuyruna I'.B. [loBTOpsieM XMMHIO HA MPUMEPAX U3 MMOBCEAHEBHOU
xwu3an: COOpHUK 3aMaHuil ¢ pemenussMu u otBetamu. M.: APKTU, 2000.

3. DnekTpoHHOE U3AaHue. BupryanbHas XxumMuueckas 1abopaTtopus.

4. MynbTUMEANIHBIN Y4eOHUK « XuMus. 8—9.

Y4eOHOo — MeTOAMYECKOE 0O0eceyeHue:

1. AHKETHI.

2. MeToIMKy BBITIOJTHEHUS ITPAKTUUECKUX padoT.

3. UHCTpyKIIMOHHBIE KapTHI 1O BHITIOJHEHUIO MPAKTUYECKUX PadoT.

4. O00opyI0BaHUE U PEAKTHUBBI:

5. TexHuveckue cpencTBa 00yueHusl.

6. Cneruanu3upoBaHHBIA MPOrPAMMHO-ANMNAPATHBIN KOMILJIEKC Tearora
(CITAK):

. [IEPCOHAILHBIN KOMIIBIOTED;

. VHTEPAKTUBHAS JOCKA;

. MYJIbTUMEIUNHBIN IIPOEKTOP;

. KOJIOHKU;

. JMCKH C 3aHUMATENbHBIMU OMBITAMU U 00yYarolue MyJbT(OUIBMBI TTO
XUMUH.

3aHATUST TPOBOJATCA B KaOWMHETE XHWMHH, CHA0XEHHOM BBITSDKHBIM
mkadom, MOMKOI ¢
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ropsiue U XOJOAHOM BOJIOW, aliTEYKOM ISl OKa3aHUs MEPBOM MEIUIIMHCKON
MIOMOIIIH.
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5 Tl'onmosuep B.H. IIpakTukymM-0000111eHIE 110 KYypCY OpraHUYECKON XUMHUH.//
Xumus B mikosie.-1999.- Ne 3.- ¢. 58-64

6.I'puropeeB  J[.B., CremanoB IIL.LH. BheypouHasd [eqaTenbHOCTH
mKopHUKOB. — M.: [IpocBemenwne, 2013

7.I'pocce 3., BaiicmanTens X. Xumus s J1r0003HaTenbHBIX. — JI.: Xumus,
1985

8.Jlo6potun JI.}O. Hacrosimas xumMusi it MajlbYUKOB M JIeBOUYEK.- M:
Nurennext-Lientp, 2009
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-2005.-Ne 5.- ¢. 15-26

10.JIaBpoBa C.A. 3anumMarenpHas XUMUS U1 Maibiien.- M: benblid ropoj,
2009

11.Onbrun O.M. OnbiThl 6€3 B3pbIBOB. — XuMusi, 1986

12.Moiie CtuBeH Y. 3aHuUMaTeNbHas XUMHS. 3aMEUaTENIbHBIE OIBITHI C
npocteiMu BenectBamu. — ACT, 2007

13. Ceseproxuna T.B. Ctapsie OnbITBI ¢ HOBBIM cojepkanueM. // Xumus B
mkone.-1999.- Ne 3.- c. 64-70

14. CrpoiikoBa C.U. ®@akynpratuBHbI Kype "Xumus u numa'. // Xumus B
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15. llIremmnep I'.M. Xumma Ha pocyre: JlomamHsas XUMHYECKas
nabopatopus: Kaura mis yuammxcs.- M.: [IpocBemenne, 1996
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17. TBou mepBbie Hay4YHbIE ONBITHL.- M: JIuteppa, 2011
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