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IHosicHuTEIbHAA 3aIIUCKA

Onucanue npeaMera, KOTOPOMY IOCBSIIIEHA IPOrpaMma

JlononuurenbHas oOmeoOpa3oBarenbHasl — OOLIEPAa3BUBAIOIIASL  IPOrpamMma
«OTOT YAUBUTEIBHBIN MUP 3araJJOYHbIX BEIIECTB) MMOCBAILIEHA NPEIMETY XUMHUSI.

XuMHSIT — O3TO OAHA M3 OTpaciied eCTEeCTBO3HAHHUS, MPEAMETOM H3YUYCHHS
KOTOPOM SBIISIIOTCS XHMHYECKHE 3JIEMEHTBl (aTOMbl), oOpa3dyemble UMHU MPOCTbIE U
CJIOXHBIE BeIllecTBAa (MOJEKYJIbI), UX MPEBPAIICHHS] U 3aKOHBI, KOTOPBHIM MOJYUHSIIOTCS
T mnpeBpaunieHus. Ilporpamma coctaBieHa ¢ ydyeToM TpeOoBaHM (penepanbHbIX
rOCy/IapCTBEHHBIX CTAHAAPTOB U COOTBETCTBYET BO3PACTHBIM OCOOCHHOCTSIM.

[Iporpamma crnocoOcTByeT (QOPMUPOBAHUIO NPEIMETHBIX M YHUBEPCAIbHBIX
CIoco0OB JEHCTBUM, CAMOOPTraHU3alK, CAMOPETYJISLIMH, PA3BUTHIO TO3HABATEIBHON U
HSMOIIMOHATLHON  cepbl JHYHOCTH peOEHKa, 00ecneurnBalomMX BO3MOXKHOCTD
OpOJOJIKEHUST 00pa30BaHMsI B OCHOBHOM LIKOJIE.

[Iporpamma «2TOT yOUBUTEIBHBIM MHUp 3araJOYHbIX BEUIECTB» MpeAHa3HAaYeHa

JJIA o6yqa101u14xc51, HHTCPCCYIOIINXCA HCCHGHOB&T@HBCKOﬁ ACATCIIBHOCTBIO,
" HaITpaBJICHA Ha q)OpMI/IpOBaHI/IG Yy ydJammuxcda YMCHUA IIOCTABUTL MCJIb U
OpraHn30BaThb ec JOCTMIKCHHUC, 4 TaKKC KPCATHBHBIX KadYCCTB — THOKOCTB yma,

TEPIUMOCTh K  NPOTUBOPEUMSM, KPUTHUYHOCTh, HAJW4YHWE CBOETO MHEHMSI,
KOMMYHHMKATUBHBIX KA4ECTB.

Ha 6a3e nentpa «Touka pocta» obecrieunBaeTcs peain3alus o0pa3oBaTeIbHbBIX
nporpamm €CTECTBEHHO-HAYYHOM M TEXHOJOTMYECKON  HaIpaBICHHOCTE,
pa3pabOTaHHBIX B COOTBETCTBUM C TpEOOBaHUSIMHU 3aKOHOJATENbCTBA B cdepe
oOpa3zoBaHus M C Yy4€ToM pexoMmeHaanuii PenepanbHOro omeparopa y4eOHOro
npenmera «Xumus». OOpa3oBaTenbHas MporpaMma IO3BOJSET HHTETPUPOBATH
peanu3yemble 3/1eCh MOJIXO0/IbI, CTPYKTYPY M COJEp>KaHWE€ MPU OpraHu3aiui o0y4deHHs
xumun B 8-9 Kiaccax, BBICTPOGHHOM Ha 0asze JIF00Oro W3 JIOCTYIHBIX Y4eOHO-
metonuyeckux komruiekcoB (YMK). Hcnons3zoBanue obopymoBanus meHTpa «Touka
poCTa» MO3BOJISIET CO3/1aTh YCIOBUSA:

- JUTSL paCIIMPEHUs COJIEPIKAHMSI IKOJIBHOTO XUMUYECKOTO 00pa30BaHus;

- JUIs  TIOBBIIEHUS ~ TO3HABAaTENbHOM  AKTUBHOCTH  OOydYaloIIMUXCAd B
€CTEeCTBEHHOHAYYHOI 001acTH;

- JUISL  pa3BUTHS JIMYHOCTH peOeHKa B Tpolecce OOydeHHsS XHMHH, €ro
criocoOHoCTe|, (HOPMUPOBAHUS U YAOBIECTBOPEHHS COLMATBHO 3HAYMMBIX UHTEPECOB U
MOTPEeOHOCTEHH;

- JUIsE pabOThl C OMAPEHHBIMHU IWIKOJIbHUKAMHU, OpPTaHWU3AIMH WX pPa3BUTHS B
Pa3TUYHBIX 001aCTSIX 00pa30BaTEIBHON, TBOPUECKON JAEATETHHOCTH.

[Tpumensis 1udpoBsie a0OpPATOPHM HAa YpPOKaX XHUMHH, OOy4arolmuecs CMOTYT
BBITIOJTHUTh MHOXKECTBO JIA0OPATOPHBIX padOT W OSKCIEPUMEHTOB TIO0 TPOTpaMMme
OCHOBHOM IIKOJIBI.

PackpbiTHe Beqymux uaeil, Ha KOTOPbIX 0a3upyeTcs MporpaMmma

Benymas wuges nporpaMMbl  —  CO3JAHME  COBPEMEHHOM  MPAKTHUKO-
OPUEHTHUPOBAHHON BBICOKOTEXHOJOTMYHON 00pa30BaTEeNbHONW CpEbl, IMO3BOJISIONICH
3G PEeKTUBHO peanu30BbIBATh MPOECKTHO-KOHCTPYKTOPCKYIO U 3KCHEPUMEHTAIBHO
HCCIIEIOBATEIBCKYIO JICSTEIBHOCTh OOYYaIOIIMXCSI B Pa3sHOBO3PACTHBIX MPOEKTHBIX
KOMaH/JaX, MoJy4YaTh HOBble OOpa3oBaTelIbHbIE pE3yJAbTaTbl W WHHOBAIIMOHHBIC
npoaykTel. Mpaess mporpamMmbl COCTOMT B CIEAYIOIIEM: C OOJIBIIUM YBJICYEHUEM



BBITIOJIHSETCS PEOCHKOM TOJIBKO Ta JESTEeNIbHOCTh, KOTOpas BbIOpaHa UM CcaMuM
CBOOOJIHO; IEATEIILHOCTh CTPOUTCS HE B PYCJI€ OTJEIBHOIO Y4EOHOTO IIpeIMETA.
Onucanue KJI0O4Y€eBbIX NOHATHI, KOTOPBIMHU ONIEPHUPYET ABTOP NMPOrpaMMbl
Knroueevie nonamus:
XumMusi — 3TO HayKa O BEIIECTBaX, MX CBOMCTBAX, MPEBPAIICHUSIX U SBICHUSIX,
KOTOPBIE COMPOBOXKAAIOT ITU NMPEBPAILICHUS
BemecTtBo — onHa u3 popMm Marepuu, cocrosiias U3 (PEPMUOHOB WU COJEprKalas
dbepMUOHBI Hapsay ¢ 0030HaMU; 00JaJaeT MAacCOW MOKOs, B OTIMYHE OT HEKOTOPHIX
TUIIOB TIOJIEH, KaK HalpuUMep JIEKTPOMArHUTHOE. JTO TO, U3 YETO COCTOST (PU3UUECKUE
Tela.
CMmechb — 3TO TO, 4TO OoOpaszyeTcsl MpU NMEPEeMENIMBAHUH JIBYX U 00Jiee pa3IuyHBIX IO
CBOMCTBaM BellecTB. BelecTBa, COCTaBIAIONIME CMECh, HA3bIBAIOT KOMITOHCHTAMHU.
Hamnpumep, Bo3myx — cMech ra3oB: a30Ta, KUCIOPOJA, YIVICKHUCIOTO Ta3za W APYTrHX.
Ecnm Macca olHOrO KOMITIOHEHTA B JIECATKH pa3 MEHbIIE MAacChl APYroro KOMIIOHEHTA
CMECH, TO €r0 Ha3bIBAIOT MPUMECKIO. [ OBOPST, UTO BEIIECTBO 3arPsI3HEHO.
PacTBOp — ofgHOpOaHAs (TOMOTEHHAsI) CUCTEMA, B COCTaB KOTOPOM BXOAST MOJICKYJIbI
(aToMBI, MOHBI) JABYX WA OOJ€e THUIIOB, MPUYEM OIS YACTHUI[ KaKJIOTO0 THUIA MOXKET
HEIMPEPBIBHO MEHATHCS B ONpeeiaEHHbIX npeaeiax. OT MEeXaHHYEeCKON CMECH pacTBOP
OTJINYAETCSI OJTHOPOJHOCTHIO, OT XUMHUUYECKOTO COSTMHEHHUSI - HETIOCTOSTHCTBOM COCTaBa.
Konnonanbie  cucTEMBI - 9TO CHCTEMBI, MIPOMEKYTOUHBIC MEXITY
UCTUHHBIMH PAacTBOpPaMH U T'PYOOAMCIIEPCHBIMU CHCTEMaMH — B3BECSIMU, B KOTOPBIX
JUCKPETHBIC YaCTHIIBI, KAaIUId WIM MYy3bIPhKH JUCIEPCHON (a3pl, HMEIoIe pa3Mmep
X0Tst Obl B oHOM W3 m3MepeHuit ot 1 go 1000 HM, pactpeneneHbl B UCTIEPCUOHHOM
cpene, OOBIYHO HEMPEPHIBHOM, OTINYAIOIICHCS OT MEPBOM MO COCTABY WJIM arperaTHOMY
COCTOSIHUIO.
pH — BOIOpOIHBIN TTOKA3aTEb.
HanoyacTuubl — 3T0 00pa30BaHMs, COCTOSIINE U3 aTOMOB MJIM MOJICKYJI C pa3Mepamu
menpmiumvu 100  nHanomeTrpoB. Hanowactumpl (OWOJIOTHMYECKHE, OpPTraHHYECKHUE,
METaJUIOPTaHUYECKUE)  SBJISIOTCS HEKMMH  WHIUBUAYAJIBbHBIMH  OOpa30BaHUSIMU,
00J1aIaloIMMU CITCITU(PUIECKIM CTPOCHHUEM.
JIKcnmepuMeHT — (J1aT. experimentum — mpoGa, OMIBIT) — PO OIbBITa, HMEIOIIETO
MO3HABATEJIbHBIN, LEJICHAIIPABICHHO HWCCJIEA0BATEIbCKUN, METOAUYECKUN XapakTep,
KOTOPBIN MPOBOJMUTCS B CHEIUAIBHO 3aJIaHHBIX, BOCIIPOM3BOIUMBIX YCIOBUSIX IMTYTEM HX
KOHTPOJIUPYEMOTO U3MEHEeHus. Pemiaromiee 3Ha4YeHHWE B OKCIEPUMEHTE HMEET

HCCJICIOBAHUE UCIBITYEMOTO B  «CTeCHEHHBIX» (®.B3KOH) —  TpeneNbHbBIX,
MOTPAHUYHBIX, KPUTHYECKUX — COCTOSTHUSIX.
HaOuaronenne — onucaTredabHBI TICHUXOJOTMYECKHM HMCCIECAOBATEIbCKHMUA  METOJ,

3aKIIFOYAOIIMICA B LEJICHANPABICHHOM W OPraHUW30BaHHOM  BOCIIPUATHH U
pErucTpaliy MOBEJICHHUS U3Yy4aeMOT0 00bEKTA.

du3nyecKkue CBOWCTBA — JIOOBIC XapaKTEPUCTUKN O0BEKTAa MM BEIECTBA, KOTOPHIE
MOTYT OBITh U3MEPEHBI UM BOCTIPUHSTHI ITPU COXPAHCHUH MX UICHTUYHOCTH.
XuMHn4eckne CBOICTBA — CBOMCTBAa BEIIECTB (XMMHUYECKUX AJIEMEHTOB, MPOCTHIX
BEIIECTB M XHUMHUYECKUX COCIUHEHHI), HMMEIOIINEe OTHOLICHUE K XUMHUYECKUM
rpoueccam, TO €CTh NPOSBISEMBIE B MPOLECCE XUMUUECKOM PEAKIUU U BIIUSIOIINE Ha
He€. K xuMuueckuM CBOMCTBAM OTHOCATCSI CIOCOOHOCTH pearupoBaTh C JIPYTUMU
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BELIECTBAMU, CIOCOOHOCTD K PA3JI0KEHUIO U K JUCCOLIMALINH.

IIpoexkTHass paGora — 3TO caMocToOsiITeldbHAs padOTa ydalllerocsi, HampaBlICHHAs Ha
pelieHrne  KOHKPETHOM  mpoOJjieMbl, MPAKTHYECKOE  JOCTI)KEHUE  pe3ysbTara
uccnenoBanus. IIpoekTHass paboTa TMO3BOJISIET YYalleMycCsi NPUOOPECTH HAaBBIKU
HCCIIeIOBATEILCKOM  pabOThl,  MPOJAEMOHCTPUPOBATH  CBOM  JIOCTIDKCHHS B
CaMOCTOSITEJITbHOM OCBOCHHMH COJIepaHUsI M30paHHBIX OOJacTed 3HAHUW WU BUIOB
NeSATeTbHOCTH.

HanpaBJjieHHOCTB IPOrpamMMbl

JlononuutenbHas o001IeoOpa3oBarenbHas — oOlLIepa3BUBaIOIIasl  MporpaMma
«ITOT yIMBUTEIBHBIH MHP 3araJioyHbIX BEIIECTB» HMMEET €CTECTBEHHO-HAYYHYIO
HaIPaBJIEHHOCTb.

YPpoBeHb 0CBOEHUS IPOrPAMMBI

YpoBeHb OCBOEHUS MPOTPaMMBbI — Oa30BBIH.

AKTYaJIbHOCTH MPOTrPaMMBbI 00YCIIOBJIEHA TEM, YTO B YYEOHOM IUIaHE MPEIMETY
«Xumus» OTBeIeHO Bcero 2 4vaca B Heaemo (8 kiacc), 4To JaeT BO3MOXKHOCTh
chopmupoBaTh y 00y4aromuxcs JUIIbL 0a30BbIC 3HAHUS 1O MpeaMeTy. B Toxke Bpems
BO3pacT 8-ro Kiacca SIBISETCS BaXKHBIM ISl MPO(PECCHOHATBLHOTO CaMOOTpPEIeTICHUS
IIKOJIbHUKOB. B0O3MOXHO, 4TO MPOCHYBIIMICS WHTEPEC K XUMUU MOXKET MEpepacTu B
Oynymyro npodeccuro. OHa HE TOJIBKO JaeT BOCIIUTAHHUKAM MPAKTUYECKUE YMEHUS U
HaBBIKM, (OPMUPYET HAYAJIBHBIA OIBIT TBOPYECKOW JESITEIHHOCTH, HO M pPa3BUBAET
UHTEpec oOydJaromierocs K OSKCIHEPUMEHTY, HAy4yHOMY IIOMCKY, CIOCOOCTBYET
CaMOOIIPECIICHUIO  OOyYalolIUXCsi,  OCO3HAHHOMY  BBIOODY npodeccun.
OOyuaroiuecss CMOTYT Ha MPAKTUKE MCIIOJIb30BAaTh CBOM 3HAHUS HAa YPOKAaX XUMHH U B
OBITY.

Ilenaroruyeckas meeco00pPasHOCTb 3aKJIOYAETCH B TOM, YTO 0a30BbIN KypC
IIKOJILHOM TPOrpaMMbl TPENYyCMAaTPUBAET NPAKTHYECKHE padOThl, HO UX SIBHO
HEJIOCTATOYHO, 4YTOOBI  3aMHTEPECOBATh OOYYAIOMIMXCA B  CAMOCTOSITEIILHOM
IpUOOPETEHUH TCOPETHUCCKUX 3HAHUN U MPAKTUYECKUX YMEHUH M HaBBIKOB. J[J1g 3TOTO
B Kypc <«3aHuUMarenbHas XUMHS» BKIIOYEHBI Hambojee SpKue, HarJsIHbIC,
UHTPUTYIOIINE JKCIIEPUMEHTHI, CIIOCOOHBIE YBJIEYb M 3aMHTEPECOBATH OOYYAIOMIMXCS
MIPAKTUUYECKON HAYKOU XUMHUEM.

B pamkax nHammonambHOTO mpoekta «OO0pa3zoBaHUE» CO3AaHHE IEHTPA €CTECTBEHHO-
Hay4yHOW HampaBiieHHOCTH «Touyka pocTa» MO3BOJWIO BHEAPUTH B MPOTrpaMMy
U (QPOBYIO JTAOOPATOPHIO M KAYECTBEHHO U3MEHHUTH MPOIIECC 00YUSHUS XUMUHU.
KonudecTBeHHBIE 3KCIEPUMEHTHI MO3BOJST MOMY4YaTh JOCTOBEPHYIO HMH(OpPMAIUIO O
MPOTEKAaHUM TEX WIIM MHBIX XUMUYECKHUX Mpolieccax, O CBOMCTBax BenlecTB. Ha ocHoBe
MOJIYYEHHBIX D3KCIEPUMEHTAIBHBIX JAaHHBIX OOy4YaeMble CMOTYT CaMOCTOSITEIbHO
JienaTh BbIBOJbI, 0000IIATh pe3ydbTaThl, BBISBISATh 3aKOHOMEPHOCTH, YTO OJHO3HAYHO
OyZeT criocoOCTBOBATH MOBBIIIICHUIO MOTHBAIIUN 00YYSHUS IIIKOJILHUKOB.

IIpakTHyeckass 3HAYUMOCTH 00pa30BaTeJbHOM MNPOrpaMmbl OO0YCIOBJIEHA
T€M, YTO H3y4YEHHE TMPOrpaMMbl SBISIETCA BaXHBIM JJIsi TPO(PECCHOHATBEHOTO
camoomnpeaeseHus: odydaromuxcsa. Bo3aMoxkHO, 4TO MPOCHYBIIHUIICS MHTEPEC K XUMUHU
MOXET Tiepepactd B Oyaymiyro mpodeccuto. OHa HE TONBKO JaeT BOCIUTAaHHUKAM
MPAaKTUYECKUE YMEHUS U HAaBBIKM, (POPMHUPYET HAYAIbHBIM OMNBIT TBOPYECKOU
NEATEeNIbHOCTH, HO M Pa3BUBAET MHTEPEC OOYUYAIONIMXCS K JKCIEPUMEHTY, HAyYHOMY
MOMCKY, CIIOCOOCTBYET HMX CaMOOMNpPEACICHHIO, OCO3HAaHHOMY BBIOOpPY mpodeccum.
OO6yuaronuecs CMOTYT Ha MPaKTUKE MCIOJIb30BaTh CBOM 3HAHUS HA ypOKaX XUMHUU U B



OBITY.
IIpuHuUMIIBI 0TOOPA coepKaAHUs 00Pa30BATEIbHOM POrPaMMbI
[Ipuniuner orbopa conepkanust (00pa30BaTENbHBIM MpOLIECC MOCTPOEH € YYETOM
YHUKaJIBbHOCTH U HENOBTOPUMOCTH KaX0ro peOEHKa M HalpaBJIEH HA MaKCHUMAaJlbHOE
pa3BUTHE €Tr0 CITIOCOOHOCTEM):
- NPUHLINI €JUHCTBA Pa3BUTHUS, OOyUEHUS U BOCITUTAHUS;
- OPUHLIMIT CUCTEMATUYHOCTHU U MIOCJIEI0BATEIbHOCTH;
- OPUHLIMI JOCTYTHOCTH;
- NPUHLIMI HATJISTHOCTH;
- NPUHIIMI B3aUMOJIEUCTBUS U COTPYIHUYECTBA;
- NPUHIIMIT KOMILIEKCHOTO MOAX0/a.
OTanyuTe/bHbIE 0CO0EHHOCTH MPOrPaMMBbI

XapakTepHOM OCOOEHHOCTHIO COBPEMEHHOTO BPEMEHHU SIBISIETCS aKTHUBHU3AIIMS
WHHOBAIIMOHHBIX MPOIIECCOB B 00pa3oBaHuu. KaxIbIii 1OMKEH YMETh aJlallTUPOBATHCS
K OBICTPOMEHSIIOIIEMYCSI MHUPY, TBOPYECKH MBICIUTh U CAMOCTOSTENIBHO TOMOJIHSATh
ceou 3HaHus. [Iporpamma HampaBieHa Ha JUYHOCTHO-OPHUEHTHPOBAHHOE OOyYCHUE.
Ponb menarora cocTouT B TOM, YTOOBI CO3/1aTh KaXKIOMY OOydarolieMycs BCE YCIOBUS,
JUTsi HauOoJiee TOJIHOTO PACKPBITUS M pealu3aluu ero crnocoOHocteit. Co3agaTh Takue
CUTYyaIluu C UCIIOJb30BAHUEM Pa3IMYHBIX METOJOB OOYUCHHMS, TIPU KOTOPBIX KaxIbIi
oOydaromuiicss mpuiiaraeT COOCTBEHHBbIE TBOPYECKHME YCWIHMS W HWHTEJIEKTYyaJbHbIC
CIIOCOOHOCTH TPH PEIICHUH MOCTABICHHBIX 3a]1a4.

eap  A0NMOJHUTENBbHOI  00mIe00pa3oBaTeIbHOM  00IIEepPa3BUBaIOIIE
nporpammel: (popmMupoBaHue y o0y4aromuxcs HayYHBIX MPEACTABICHUM O XUMHUU B
MOBCEJIHEBHOM KU3HM YEJOBEKa depe3 MpoOyXKJIeHHWEe MHTepeca U pa3BUTHE
npodeccuoHaIbHBIX CKIIOHHOCTEH K MPEAMETY C TOMOIIBIO0 SKCIIEPUMEHTA.

3agaun  AONMOJHMTENbHOI  001eo0pa3oBaTe/ibHOM  001IEepa3BUBAIONIECH
NporpamMmbl
Oopazoeamenvhoie:

— pacuIMpUTh KPyro3op 00y4aronmuxcsi 0 MUpPE BEIIECTB;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 XUMUHU Ha IPAKTUKE;
— 00y4YuTh TEXHUKE 0€30MMaCHOCTH MPH BBHIOTHEHIUN XUMHYECKUX PEAKIIN;

chopMHpPOBaTh HABBIKM BBITIOJIHEHHSI TPOEKTOB ¢ wHcmnoib3oBanuem WKT
uudpoBoro o0OpyaO0BaHUS;

— BBISBUTH TBOPYECKH OJIAPEHHBIX O0YJAIONTUXCS U TTIOMOYBHM IPOSBUTH CEOS.
Pa3zeusaromue:

— CIoco0OCTBOBATh PA3BUTHIO TBOPUSCKUX CIIOCOOHOCTEH 00yJarONUXCs;

— ¢opmupoBats UKT-koMITETEHTOCTH;

Bocnumamenvnuie:

— BOCIIMTATh CAMOCTOSATEILHOCTH MPU BHITTOJTHEHUHU PaOOTHI;

— BOCTIHTATh YYBCTBO B3aMMOMOMOIIH, KOJJIEKTUBU3MA, yMEHUE paboTaTh B KOMaH/E;
BOCIIUTATh YYBCTBO JINYHOW OTBETCTBEHHOCTH.

Ilcuxosoro-negarornieckne XapaKTepuCTUKU 00y4al0IUXCH,
YUYACTBYIOUIIUX B peajin3anuu 00pa3oBaTebHON MPOrpaMmMbl



Oco0eHHOCTH peajin3alMy POrpaMMbl

[Iporpamma peanusyercs B paMKax HalMOHAJIbHOTrO mpoekta «OOpa3zoBaHHE»,
LIEHTpPa €CTECTBEHHO-HAYYHOU HampaBieHHOCTU «Touka pocray. [locTpoeHue 3ansartuu
B JIMaJOroBoil ¢opme. 3aHATHS KOMIUIEKCHBIE, BCE CaMOE CJIOYKHOE NEPEBOJIUTCSA Ha
A3bIK 00pa30B M OCBAMBAETCA B XOJI€ UIPbl, SKCIIepuMeHTa. Ha nmpakTuueckux 3aHATUAX
oOydaromuecsi CaMOCTOSATEIbHO  BBINOJHAIOT HAONIONECHUS, MPAKTHUYECKHE U
TBOPUYECKHE pabOTHI.

I'pynna ¢opmupyercs u3 uucna oOywarommxcs 8 — 9  kimaccoB MKOVY
Bémkunckoit OOI, peanusyromen nporpaMmy; MOporpamMma NpeJHAa3HAadYeHa I
obyvaromuxcas MKOY Bémkuunckasa OO

[Iporpamma 00benUMHEHUS NpeaycMaTpUBaeT WHAUBUIAYaJbHbBIE, TPYMHIOBBIE,
dbponTasbHBIE GOopMBI paboThl ¢ neTbMu. CoctaB rpymnmn 10 10 yenosexk.

®opma 00y4eHHsI — OUHAas.

PexuM 3aHATHH, NEPUOAUYHOCTH U POJOKUTEIbHOCTD 3AHATHH

OO6mee KoJIMUYECTBO 4YacoB B roj — 34 wacoB. [IponomKuUTETbHOCTh 3aHATHM
UcUHClisIeTcss B akajgeMmuuecknx 4vacax — 40 munyr. HenmenpHas nHarpys3ka: 1 wuac.
3aHsATH TIPOBOAATCS 1 pa3 B HEACIIO.

OcHoBHBIE MeTOABI 00Yy4YeHH S

B CcOBpeMEHHBIX TEXHOJIOTHYCCKUX YCIOBHSAX IIpolecc oO0ydeHus TpeOyer
METOJIOJIOTUYECKOM aJanTalid C YYETOM HOBBIX PECYPCOB U MX CICIH(PUICCKUX
0COOEHHOCTEMN.

Yyactre B 00pa3oBaTeIbHBIX COOBITHSAX IO3BOJISICT OOy4aromuMmcs MpoOOBaTh
ce0s B KOHKYPCHBIX pEXKHMax W JEMOHCTPHPOBATh YCIEXH W JOCTWKEHHUs. [lpm
opraHu3anuu o0pa3oBaTeIbHBIX COOBITHH COYCTAIOTCS WHIWBUIYAIbHBIC U TPYIIIOBHIC
GOpMBI  JIEATEIBHOCTH M  TBOPYECTBA,  PAa3HOBO3PACTHOE  COTPYAHHYECTBO,
BO3MOXXHOCTh «KOMaHJHOTO 3a4eTa», peIeKCUBHAS JICITCIbHOCTD, BBIICIACTCS BPEMS
JUISL OT/IbIXa, He()OpMaJbHOTO OOIISHUS M PeJIaKCallui. Y OOYYaroIIUXCs MOBBIIIASTCS
M03HABaTeIbHAs aKTUBHOCTb, PACKPHIBACTCS WX TMOTCHIIMAJ, BHIpAOATHIBACTCS YMCHUE
KOHCTPYKTHBHO B3aUMOJICHCTBOBATH APYT C IPYTOM.

Kaxnoe 3aHATHE CONEPKUT TEOPETUUYECKYIO YaCTh U MPAKTUYECKYIO pabOTy MO
3aKpeIUIEHUI0 ATOro Mmarepuana. bimaromaps TakoMy MNOAXOLYy Y OOydYarolmuxcs
BbIPA0ATHIBAIOTCA TAaKHUE KA4eCTBA, KaK pEIICHHWE TMPAKTHUYECKHX 3a]ad, YMEHUE
CTaBUTH 11€J1b, NIAHUPOBATH JOCTUKEHUE ITOU LIEIIH.

Kaxnoe 3ansiTue ycioBHO pa3OMBaeTCs Ha 3 4YacTH, KOTOPbIE COCTaBIAIOT B
KOMILJIEKCE LIEIOCTHOE 3aHSITHE:
1 vacth BK/IIOYAET B ce0s OpraHrW3allMOHHBIE MOMEHTHI, U3JI0)KEHUE HOBOTO MaTepuala,
IUIAHUPOBAHUE M paclpenesieHue padoThl I KaKIO0ro OOydaromerocss Ha JIaHHOE
3aHSITHUE;



2 4YacTh — IpakTUyeckas pabora oOyyawomuxcs (MHAMBHUIyaJIbHAS WIM TPYNIOBasd,
CaMOCTOSITE€JIbHAsE U COBMECTHO C N€AAaroroM, IOJ KOHTPOJeM Ineaarora). 371ech
MIPOUCXOJIUT 3aKPEIUICHHE TEOPETUUYECKOTro MaTepuaia, OTpadaThIBAlOTCA HABBIKU
npueMsbl; GOPMUPYIOTCS yCHEUIHbIE CIOCOOBI TPOQPECCUOHATHLHOMN AeSTEIbHOCTH;

3 4YacTh — MOCBSIIEHA aHANU3y NPOJEIaHHOW pabdOThl M MOJBEIECHUIO HTOrOB. ITO
KOJUIEKTUBHAsL JIESATENIbHOCTh, COCTOSIASl W3 AHAJTUTHYECKOW AESTENIbHOCTU KaXKI0ro
oOyuyaromiero, negarora U Bcex BMecrte. Lllupoko ucnosib3zyercss ¢popma TBOPUECKUX
3aHATHM, KOTOpas NpHIAeT CMBICI OOYyYEHHIO, MOTHUBUPYET OOydYarommxcsa. ITO
MO3BOJISIET B YBJIEKATENIbHOM U IOCTYNHOM (popMe NMpoOYyAUTh HHTEPEC O0YyHAIOIINXCS K
U3Y4YEHHIO MaTepHaia.

Meron nuckyccuu yduT oOydarouIuxcsi OTCTaMBaThb CBO€ MHEHME U CIyLIaTh
apyrux. Hampumep, mpu HM3roTOBIEHMM JI€KOpalUUd WIM MEPCOHAKeW MylbTduiibma
oOydaromumMcsi HEOOXOJMMO BBICKA3aThCsl, APTyMEHTHPOBAHHO 3alIUTUTh  CBOIO
paboty. YdeOHBIE IUCKYCCHHM OOOTaIllal0T MPECTaBICHUs OOyYaroluXxcs MO TeMme,
YIOPSIOYMBAIOT U 3aKPEIUISIOT 3HAHUS.

JlenoBasi wurpa, Kak CpeICTBO MOJCIMPOBAHUS PA3HOOOpPA3HBIX YCIOBUH
npodeccuoHaIbHON  JEATeNIbHOCTH  (BKJIOYAs DKCTPEMasIbHBIC), TOKa3bIBaCT UM
BO3MOKHOCTB BBIOOpaA 3TOM c(ephl AesATETLHOCTH B KauecTBe Oynymieit npodeccuu.
Ponesas urpa mo3BoyisIeT y4acTHUKAM TPEJCTABUTH Ce0sl B MPEIJIOKEHHON CHUTYaIlHH,
OILIYyTUTh T€ WM WUHBIE COCTOSHUSI 00Jiee pealbHO, TTOYYBCTBOBATH  IOCIEICTBUS TE€X
WJIM UHBIX IEUCTBUI U MPUHATH PEIICHHE.

MeToibl, B OCHOBE KOTOPBIX PacIojiaraeTcsi ypoBeHb JI€ATeTbHOCTH YUAIIUXCS:

- HCCIIEA0BATENBCKUI — CaMOCTOSITENIbHASI TBOpUECKasi padoTa ydaluxcs;

- PENpOAYKTHBHBIM — ydalluecsi BOCIPOMU3BOIAT IMOJYYCHHbIC 3HAHUS U OCBOCHHBIE
CIIOCOOBI IEATEIBHOCTH;

- OOBSICHUTEIIbHO-WUTIOCTPATUBHBIA — JIE€TU BOCIPUHUMAIOT U YCBAaWBAIOT TOTOBYIO
uH(}OpMaIHIo;

- YaCTUYHO-TIOUCKOBBIA — Yy4YacTHE JeTed B KOJUICKTUBHOM TIIOMCKE, PEIICHUU
MOCTABIIEHHON 3a/laud COBMECTHO C MeAaroroM. Metojbl, B OCHOBE KOTOPBIX JIEKHUT
croco0 opraHu3alyy 3aHITHS:

- HarJAAHbIA (ITOKa3 MYJIbTUMEIUMHBIX MATEpUANIOB, WJUIIOCTpALMi, HaOIIOJEHUE,
1oKa3 (BBITIOJHEHHE) ITe1arorom, padbora mo oopasmy u ap.);

- IPAKTUYECKUI (CheMKa MYJIbT(HUIBEMA COTIACHO PACKAIPOBKE, MOHTAK. );

- CTIOBECHBIN (YCTHOE M3JI0KEeHue, Oecena, pacckas, JSKIus U T.1.).

Metonpl, B OCHOBE KOTOPBIX JEXKHUT (OpMa OpraHU3alUU JESITeIbHOCTH
oOydarommxcs Ha 3aHATHSAX. [lpu ocymiecTBieHnn 00pa30BaTEIBLHOTO IMpoIecca
MIPUMEHSIIOTCS CJIEIYIOIINE METO/IbI:

- TPOOJIEMHOTO W3JIOKECHUS, UCCIEAOBATEIbCKUI ()1 Pa3BUTHUS CAMOCTOSTEIBHOCTH
MBIIUIEHUSI, TBOPYECKOTO IMOAXO0Ja K BBIMNOJHAEMON paboTe, HUCCIEAOBATEIBCKUX
YMEHUM);

- 00BSICHUTENbHO-UJUTIOCTPATUBHBIN (17151 (pOpMUPOBAHUS 3HAHUI U 00pa3a elCcTBUI);

- penpoaAyKTUBHBIN (111 (OpMUPOBAHUSI YMEHUI, HABBIKOB U CIIOCOOOB JIESITEILHOCTH);

- CJIOBECHBIN

- paccka3z, oObBsicHeHWe, Oecena, Jekuus (a1 (QOPMHUPOBAHUS  CO3HAHUS);



- CTUMYJIMPOBaHUs (IPOCMOTP MYJIbT(YUIBMOB, TOOUIPEHHUS ).
B oOpazoBarenbHOM Mpoliecce MCIOJIb3YIOTCS pa3inyHble (hOPMBbI IPOBEACHUS

3aHSTHSL:

« Oecenpl;

o JICKLUU;

¢ CEMMHApBHI;

¢ TPAKTUYECKOE 3aHATHUE;

¢ XUMHUYECKUH IKCIIEPUMEHT;

o paboTa Ha KOMITbIOTEPE;

¢ DKCKYpPCHUU;

¢ BBINIOJIHEHHE U 3aAIIUTA TPOEKTOB.

Ili1anupyemMbie pe3yabTAaThl OCBOCHHUS 00 y4YaIOIMMUCH IPOrPaAMMbI
JInuHOCTHBIE pPe3yJbTATHI:
— OCO3HaBaTh EIUHCTBO M IIEJIIOCTHOCTh OKPYXKAIOIIET0 MHPa, BO3MOXXHOCTH €T0
MO3HABAEMOCTHU U OOBSICHUMOCTH Ha OCHOBE JIOCTI)KCHHUUN HAYKU;
— TIOCTENEHHO BBICTpaUBaTh COOCTBEHHOE IIEJIOCTHOE MHPOBO33PEHHE: OCO3HABAThH
NOTPeOHOCTh W TOTOBHOCTh K camM00Opa3oBaHWIO, B TOM 4YHCIE M B paMKax
CaMOCTOSITEIbHON JIeATeIbHOCTU BHE IIIKOJIBI,
— OIIEHUBATh >KU3HEHHBIE CUTYallMM C TOYKH 3peHUsi 0€30MacHOro odpasza KU3HU U
COXpaHEHHs 3JI0POBbS;
— OLICHUBATh HKOJIOTMUECKUI PUCK B3aMMOOTHOIICHUI YEJI0BEKA U IPUPOLIBI.
— (GOpMHPOBAThH IKOJOTUYECKOE MBIIIJICHUE: YMEHUE OLEHUBATH CBOIO JIESITEIbHOCTh U
NOCTYNKWA JPYTUX JIOJEd C TOYKH 3pEHUS COXPAaHEHHUS OKpyKaroleh cpensl -
rapaHTa »XU3HU U 0JIaromoayJus Joel Ha 3emiie.
MeTanpeAMeTHBIMH pe3yJibTaTaMU H3Yy4YEHUS Kypca «ODTOT YAUBUTEIBHBIA MUP
3araJJOYHbIX BEIIECTB» SIBISETCS (POPMUPOBAHUE YHUBEPCAIBHBIX yUEOHBIX NEHCTBHIMA
(YY)
Pezynamuenvie YY/I:
— CaMOCTOSITENIbHO OOHAPYXKHBATh U (OPMYITHUPOBATH YIEOHYIO TPOOIIEMY,
OTIPEICISATHIENb YICOHON AeSTENBHOCTH;
— BBIIBUTATh BEPCUM PEIICHHS MNPOOJEMbI, OCO3HABaTh KOHEYHBIN
PE3yNbTaT,BRIONPATh U3 MPEJIOKEHHBIX U HCKATh CAMOCTOSITEITLHO
CPEACTBAJOCTHXKEHUS LIETH;
— OCYIIECTBIATH IIeJIENOIaraHue, BKITI0Uask MOCTAHOBKY HOBBIX IIEJICH, MpeoOpa3oBanme
MPAKTUYECKOM 3a/1aud B MO3HABATENIbHYIO;
— COCTaBJIAThH (MHAUBUYATbHO WU B TPYIIE) IUIAH PEUICHUS TPOOJIEMBI;
— paboTas Mo miaHy, CBEpSATh CBOU JIEUCTBUS C LEIbIO U, TPU HEOOXOIUMOCTH,
UCIIPABIISITH OITUOKN CaMOCTOSTEIBHO;
— YYUTBHIBATh Pa3Hble MHEHUS U CTPEMUTHCS K KOOPIAMHALUM PA3JIHYHBIX MO3UIUN B
COTPYJHUYECTBE;
— B IMAJIOTE C YUUTEJIEM COBEPIIEHCTBOBATh CAMOCTOSITEILHO BIPAOOTAHHBIE KPUTEPUU
OLICHKHU.
Ho3nasamenvnvie YY/I[:
— aHaJU3UPOBATh, CPABHUBATH, KJIIACCU(PUIIMPOBATH U 00001IATh (DAKTHI U SBJICHHUS;



— OCYILECTBIISATh CPAaBHEHHUE, KIIACCU(]DPUKALINIO, CAMOCTOSITEIbHO BHIOMpasi OCHOBAHUSI U

KPUTEPHUH JIs1 YKA3aHHBIX JIOTHUECKUX OTEPALIHii;

— CTPOUTH JIOTMYECKOE PACCYXACHHE, BKJIIOYAIOLIEE YCTAaHOBICHHE
MPUYUHHO-CJIE/ICTBEHHBIX CBSI3EH;

— C03/1aBaTh CXEMAaTUUYECKHUE MOJIEITH C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTePUCTUK
00BEKTA;

— COCTaBJISITh T€3UCHI, PA3TUYHBIC BUbI IUIAHOB (MPOCTHIX, CIIOXKHBIX U T.I1.);
— 1mpeoOpa3oBbIBaTh HHPOPMAIIMIO U3 OJTHOTO BHUIA B IPYroM (Tabiuily B TEKCT U IIp.);

— YMCTb ONpCACIIATL BO3MOKHBIC MCTOYHUKHU H€O6XOI[I/IMBIX CBCHGHHﬁ, IMPONU3BOAUTDH
ITOUCK HH(bOpMaHHH, AHAJIM3UPOBATH U OLICHUBATH eé AOCTOBCPHOCTD,

— 0000111aTh TOHATHUS - OCYIIECTBIATH JIOTUYECKYIO OTEPAIHIO MepeXoa OT MOHITHH C
MEHBIITUM 00BEMOM ITOHATHSAM C OOJILIIMM 00BHEMOM;

— CTPOUTH JIOTHYECKHE PACCYKJCHUS, BKIIOUAIOIIME YCTAHOBJICHHE TMPUYUHHO-
CIICICTBEHHBIX CBSI3€H;

— OOBSCHATH SIBICHUSA, TIPOLECCHI, CBSI3M M OTHOUICHUS, BBIABISEMbIE B XOJE
UCCJIEIOBAHUsA, OCYLIECTBISATh BbIOOp HambOosee 3(P(HEKTUBHBIX CIIOCOOOB pPEIICHUS
3a/lay B 3aBUCUMOCTH OT KOHKPETHBIX yCIOBUH.

Kommynuxamuenwvie YY/I:
— yMeTh (hOopMyIHpOBaTh COOCTBEHHOE MHEHHME M MO3MUIMI0, apTyMEHTHUPOBATh €€ U
KOOPJAMHUPOBATH €€ C MO3ULMU NapTHEPOB B COTPYAHHUYECTBE IPU BbIPAOOTKE 0OIIEro
pEILICHNS] B COBMECTHOM IE€ATEIBHOCTH;

— oTo0OpaxaTh B peUHd COJEp’KaHHUE COBEPIIAEMBIX NEHUCTBUI, Kak B (opMe T'pPOMKOMH
COLIMAJIM3UPOBAHHOMN peyH, TaK U B popMe BHYTpEHHEH peuu;

— yYMETb apTyMEHTHUPOBATh CBOIO TOUKY 3pCHUS;

— YMETh OCYLIECTBJISATH B3aUMHBIM KOHTPOJb M OKa3blBaTb B COTPYIHUYECTBE
HEOOXOIMMYIO B3aUMOTIOMOIIIb;

— yMeTh paboTaTh B TpyMIE - yCTaHaBIMWBaTh pabodure OTHOIIEHUS, (HPEKTHBHO
COTPYIHHUYATH M CIIOCOOCTBOBATH MPOTYKTUBHOM KOOTICPAIHH.
IIpeanMeTHBIMU Ppe3yJbTATAMHM HW3YUYCHHUS TNPEIMETa SIBISIIOTCS CIIETYIOIIHE
YMEHHUS:
— OCO3HaHME POJIU BEIIECTB;
— OIpPEACNATh POJIb PA3IUYHBIX BEIIECTB B MPUPOJIC I TEXHUKE;
— OOBSICHATH POJIH BEIIECTB B UX KPYTOBOPOTE;
— pPacCMOTPEHHE XUMHUYECKUX TIPOIIECCOB;

— WCTIOIH30BATh 3HAHUS XUMHH TPU COOJTFOICHUH TPABUIT UCTIOJIb30BAHUS OBITOBBIX
XUMHUYECKHUX IIPENApPaToB;

— pa3nuyaTh OMACHbBIE U OE30TaCHBIC BEIECTBA;
— MPUBOJUTH NPUMEPHI XUMUUYECKHUX TPOLECCOB B IPUPO/IE;

— HAxXOJUTh YEpThl, CBHJACTEILCTBYIOMKE 00 OOMUX TPHU3HAKAX XUMHUYECKUX
MPOLIECCOB U UX PA3TUUHSIX;

— HCIIOJIb30BaHUE XMMUUYCCKUX 3HAHUI B 6I)ITy;
— OOBACHATH 3HAUCHHUE BCIICCTB B )KN3HHU 1 XO3SMCTBE YCJIOBCKA,



— OOBSICHATH MUP C TOYKU 3PEHUS XUMHH,
— (dopmupoBaTh NpeAcTaBiIeHUs 0 OyayleM MpodhecCHOHATILHOM BBIOODE.

Kpome Toro, 3aHsTHs Npru3BaHbl npoOyIuTh y 0oOy4aroIuXcsi HHTEpEC
K XUMUYECKON HAyKe, CTUMYJIUPOBATH JajbHenee U3y4YECHHE
XUMHUH. XUMHYECKUE 3HaAHWA,

chOpMHpPOBaHHBIE HAa 3aHATHAX, MHPOPMAIMOHHAA KYyJIbTypa OOy4aroUIUXcsi, MOTYT
OBITh MCIOJIB30BaHbl MUMH [JISl PACKPBITUS PA3IUYHBIX MPOSBICHUN CBSI3U XUMHH C
KU3HBIO.

BocnuratenbHble pe3yJbTaThl:
— BOCIHUTAHUE PKOJOTUYECKON TPAMOTHOCTH U XUMHUYECKOUN KYJIbTYpbl IPU 00pallieHuu
C BeIleCTBAMU;
— OpHUEHTAaIMs Ha BBIOOP XMMHUKO-0MOJIOTMYECKOro MpoQuis;
— BOCIHUTAHHE OTHOUIEHUS K XUMHUHM Kak K OJAHOMY M3 (PyHIaMEHTaIbHBIX
KOMITOHEHTOB €CTECTBO3HAHMSI U 3JIEMEHTY 00I11€UeI0BEUECKON KYIbTYPHI;
— BOCIUTAHHE  SMOILMOHAIHHO-IIEHHOCTHOTO  OTHOLIEHUS K  OKPYXKaIoIIEeMy,
Croco0CTBOBATH (HOPMUPOBAHUIO ICTETUUECKOTO BKYCA;
— (QopMupoBaHHE KOMMYHHKATUBHOW KYJIbTYypbl, BHUMAHUS U YBAXKEHUS K JIIOMSIM,
TEPIUMOCTb K Uy>)KOMY MHEHUI0, YMEHUs1 paboTaTh B ITPYyIIIIE;
— BOCIHUTAHHUE BOJIEBBIX KA4YeCTB YCUAYMBOCTH, TEPHEHHUsS, BHUMATEIbHOCTH,
CTapaTeJIbHOCTH, YMEHUS JOBOJUTH padOTy /10 KOHIIA;
— (opMuUpOBaHUE HKOJIOTMYECKOTO MBIIIJICHUS: YMEHHUA  OLEHUBaThb  CBOIO
JEATENBHOCTh M MOCTYIIKM APYIUX JIFOAEH C TOYKH 3PEHUS COXPAHEHHUs OKpPYXKarollen
Cpelbl - rapaHTa >KU3HM U OJIaromnoiryuus Jroaei Ha 3emie.

MexaHu3M OLlCHUBAaHHUs 00Pa30BaTEJbHbBIX Pe3yJIbTATOB

1. YpoBeHb TEOPETUUECKUX 3HAHUM.

- Huszkuit ypoens. OOyuaromuiics 3HaeT (pparMeHTapHO M3yYEHHBIH MaTepual.

Wznoxxenne Marepuana cOMBYMBOE, TpeOyroliee KOPPEKTUPOBKU  HABOISIIMMHU

BOIIPOCAMMU.

- Cpennuii ypoBeHb. OOydJaromuiicsi 3HaeT M3YYCHHBIM Matepual, HO s

MIOJTHOTO PACKPBITHS TEMBI TPEOYIOTCS TOTIOTHUTEIBHBIE BOMTPOCHI.

- Bricokuii ypoBenb. OOydaronuiicss 3HaeT M3y4eHHbIH Marepuan. MoxXeT naTh

JIOTUYECKU BBLAEPKAHHBIA OTBET, IEMOHCTPUPYIOIINHI ITOJTHOE BIAJCHUE MATEPHUATIOM.

2. YpOoBeHb NMPAKTUYECKUX HABBIKOB M yMEHHU. Pabora ¢ MHCTpyMeHTaMHU, TEXHHKA

0e30IacHOCTH.

- Huskuit ypoBens. TpeOyercs KOHTPOJb Meaarora 3a BHITIOJHEHHWEM MPAaBHII TI0

TEXHHUKE O€30MaCHOCTH.

—~ Cpenuuii ypoBeHb. TpeOyeTcs NEepHOAMYECKOS HAIIOMHHAHHE O TOM,
KakpaboTaTh ¢ HHCTPYMEHTAMH.

— Bricokuii ypoBens. UeTko u 6e30macHO paboTaeT UHCTPYMEHTAMM.

3.Crernenb caMOCTOSITENIbHOCTH MPU MPOBEJECHUU SKCIIEPUMEHTA.

— Huzkuit ypoBenb. TpeOyeTcsi MOCTOSHHBIE MOSICHEHHS Ielarora BO BpeMs

MOKaJIpOBOM ChEMKHU.

—~ Cpennuii ypoBeHb. HyxmaeTcs B MOSICHEHUM TOCIEA0BATEIBHOCTH PaOOTHI,
HOCIIOCOOEH Mociie 00BICHEHUS! K CAMOCTOSATEIbHBIM JICUCTBUSIM.

— Bricokuit ypoBeHb. CaMOCTOSITENIBHO U O€30MIaCHO BBIMOJIHSIET 3KCIIEPUMEHT.



®opMbl IOABEACHU UTOT0B peaiu3aunu 00pa3oBaTeIbHOI
NMporpaMmelI

B koHue y4yeOHOro rojga oOy4aroniuicsi JOJIKEH BBINOJHUTH U 3aLUTHTh
MPOEKTHYIO paboTy.

Cnoco0ObI onpeiesieHUs pe3yJIbTATUBHOCTH:
Hauanvnwviti xoumponv (cenmsabps) B BHUAE BU3YaJbHOTO HAOMIOJEHHUS Ieaarora 3a
cOOJII0ICHUEM BOCIMTAHHUKAMHM TEXHUKU O€30MaCHOCTH, MOBEJACHUEM IpU paboTe ¢
MOCJIEAYIOIIUM 00CYKIECHUEM;
Texywuii KOHmMpoObL (8 meyeHue 6ce20 YueOHO20 200a) B BUIE BU3YaJIbHOTO
HAOJIIOIeHUsT Tiefarora 3a TMPOIECCOM BBIMOJHEHUS YYAIIUMUCA MPAKTHYECKUX
paboT, NPOEKTOB, HWHIWBUIYAIbHBIX 3aJlaHUN, Yy4yacTUs B TMpPEAMETHOM Henene
€CTECTBO3HAHUS;
IIpomesicymounolii. KoHmpons (memamuveckuii) B BUAE NPEIMETHON TUArHOCTUKH
3HAHUS JEThbMHU MPOUICHHBIX TEM;

HUmoeoswiii koumpoas (mati) B BUAC U3YYEHUS U aHAK3a MPOIYKTOB TPyAa yUaIIUXCs
(mpoekToB; coobIeHul, pedepaToB), mpoiecca OpraHu3aiuy padboTel HAJ TPOJAYKTOM U
JTUHAMUKH JIMYHOCTHBIX H3MEHEHUH.
DopMbl y4€Ta 3HAHMH, YMEHUI IPH peaiu3aliy NporpaMmbi:
Ompoc;
OO6cyxeHue;
CamocrosiTenbHas pabora;
TectupoBanue;
[Ipe3enTanus u 3anMTa TBOPUYECKOM pabOTHI (TPOEKTHI U IIP. ).
OpraHu3anMoOHHO-TIeJarornyecKue ycJoBUsl peaju3aluu o0pa3oBaTeibHOM

NporpamMmbl

Hayuno-meTonnueckoe oOecriedyeHUe peaian3aldd IMporpaMMbl HampaBIEHO Ha
o0ecrieueHne MIMPOKOro, TOCTOSSHHOTO M YCTOMYMBOIO JOCTYyMA JJIA BCEX YYACTHUKOB
oOpa3zoBaTeIbHOTO TIpoliecca K Jro0oi uwHOOpMalMK, CBSI3aHHOM C peaiu3aluen
o0pa3oBaTeIbHOM  MPOrpaMMbl, IJITAHUPYEMBIMH  pe3yjibTaTaMH, OpraHu3alue
00pa30oBaTeIHLHOTO MPOIECCa U YCIOBUSIMH €T0 OCYIIECTBICHHUS.

ConuanbHO-TICUXOJIOTHUECKUE  YCIOBHUS  pealu3alud  00pa3oBaTelbHOU
MPOrpaMMbl 00ECTICUUBAIOT:
— y4eT crenuuKA BO3PACTHOTO MCUXO(PU3UIECKOTO PA3BUTHS 00YUYaAIOIUXCS;
— BApUATUBHOCTb HAMPABICHUW COIMPOBOXKICHUS YYACTHHUKOB 0Opa30BaTEIBHOTO
npoiiecca (COXpaHeHUE U YKPEIUICHUE TMICUXO0JIOTHYECKOTO 3/I0pOBbsl 00YyUarOIIHUXCS );
— (opMupOBaHHE IIEHHOCTHU 3I0POBBS U O€30MacHOTO 00pasa xu3Hu; AuddepeHnmanus
U WHANBUAYyadu3aus OOydYeHUs, MOHUTOPUHT BO3MOXHOCTEH H CIMOCOOHOCTEH
0Oy4JarommXcs, BBISIBICHUE U MOAJCPKKA OJAPCHHBIX NETEH, MEeTEH C OrpaHUYCHHBIMU
BO3MOKHOCTSIMU 3/I0POBBS;
— (opMupoBaHHEe KOMMYHHKATHBHBIX HABBIKOB B PAa3HOBO3PACTHOHN Cpelne W cpene
CBEPCTHHUKOB.

MarepuaibHO-TEXHUYECKHE YCJI0BUA (00ecneueHune)
Hugposaa (komnviomepnas) navopamopusa (ILIJI), nporpamMmMHO-annapaTHbINA
KOMITJIEKC, TaTYMKOBAsI CHCTEMa — KOMIUICKT y4eOHOTO 000pYyI0OBaHUS, BKIIOYAIONTAN



U3MEPUTEIbHBIM OJIOK, HHTepdelc KOTOpOro mO3BOJSIET OOeclneyuBaTh CBS3b C
MEPCOHATBHBIM KOMIIBIOTEPOM, U Ha0Op [aTYUMKOB, PETHMCTPUPYIOMIMX 3HAYCHUS
Pa3TUYHBIX (PU3NYECKUX BEJIUYUH.

Jlamuuk memnepamypol n1amuHoEbli — IPOCTON U HAIEKHBIA JATYUK, IPEAHAZHAYCH
JUISL U3MEPEHUS TEMIIEpAaTypbl B BOJHBIX pacTBOpax M B Ta30BbIX cpenax. Mmeer
paznnuHbi nuana3zoH uzMepeHuit or —40 no +180 °C. TexHuyeckue XapaKTepUCTHKU
JATYMKA YKa3aHbl B HHCTPYKIIMU I10 DKCIUTYaTallHlH.

Jamuuk memnepamypol mepmonapnulil NpeIHA3HAYCH IS U3MEPEHHUs] TeMIepaTyp
no 900 °C. Hcnonb3yercs NpuU BBINOJIHEHUH PAOOT, CBA3aHHBIX C H3MEPEHHEM
TeMIepaTyp TJIaMEHH, TUIABJICHHS M PA3JI0KCHHSI BEIIECTB.

Zlamlmk ONMUYECKOU NIOMHOCMU (K0J10pu.zuemp) — HOpCAHA3HAYCH IJIA U3MCPCHUS
ONTUYECKOM IMIOTHOCTH OKpPAIICHHBIX PAaCTBOPOB. HCHOHBSyeTCH npu U3y4YCHUU TCM
((PaCTBOpBI», «CKOpOCTB XUMHUYCCKHNX peaKuHﬁ», ONpCACIICHUN KOHICHTPAIIUN
OKpAalICHHBIX NOHOB.

Jlamuux pH npenHa3zHaueH IJig U3MEPEHHs] BOAOPOAHOTO Tokazarens (pH) BogHbIX
PacTBOPOB B PA3IUYHBIX UCCIICIOBAHUAX 0OBEKTOB OKPYKAIOIIEH CPEIbI.

Jlamuuk  Inekmponpoeoonocmu  TpeIHA3HAYCH [ HU3MEPEHHsS  yIeIbHON
ANEKTPOMPOBOJHOCTH KHUAKOCTEH, B TOM 4YHCI€ M BOJIHBIX PACTBOPOB BEIIECTB.
[Ipumensiercss  mpu  U3YYEHUH  TEOPUU  DJIEKTPOJIUTHYECKOM  TUCCOIMAIUH,
XapaKTepUCTUK BOJIHBIX PACTBOPOB

Jlamuuk  X10pud-uoHo6 WCTIONB3YeTCS NI KOJWYECTBEHHOTO  OMpEeIeSICHUS
COJIep’KaHMsI MOHOB XJIOpa B BOJHBIX pacTBOpax, IMOYBE, MpOAyKTax muTaHus. K
JaTYUKy TOJKIIOYaeTCss HOHOCeNeKTUBHbIN 3nekTpon (MCD) (pabouunii smextpon),
MOTEHITMA KOTOPOT'O 3aBHCUT OT KOHIICHTPAIlMU ONPEAENIIEMOT0 HOHA, B JaHHOM
cinydyae oT KoHueHTtpanuu aHuoHoB Cl-. [Torennman MCO onpenensoT OTHOCUTEIBHO
AJIEKTPOJIa CPaBHEHUS, KaK MPABUIIO, XJIOPCEPEOPSHOTO.

Jlamyuk Humpam-uoHno6 npeHa3HaueH 151 KOJTMYECTBEHHOTO OIpEIeNICHUs] HUTPATOB
B Pa3IUYHBIX OOBEKTaX OKPYKAIOIICH Cpeabl: BOJE, OBOIMIAX, (pyKTaxX, KOJOACHBIX
U3JIENUSIX U T. 1.

Mukpockon uugposoii TpenHA3HAUCH I HW3y4EeHUS (OPMBI  KPUCTAIUIOB H
HaOJIOICHHS 32 POCTOM KPUCTAJIOB.

Annapam onsn nposedenus xumuueckux peaxuyuii (AIIXP) npeaHasHadeH IS
MOJIyYEHUS U JIEMOHCTpAIlMM CBOMCTB TOKCHMYHBIX MApPOB M Ta3oB . OTH BEIIECTBa
MOJIY9arOTCsT B KojOe-peakTope, W TpW HarpeBaHuu (wim 0Oe3 HarpeBaHUs)
razoo0pasHbple BEIECTBA MPOXOMAST uepe3 MOTJIOTUTENIbHbIE EMKOCTU (HAcaaku) C
pacTBOpaMU pPEareHTOB, BCTYMAIOT C HUMH B peakiuio. M30BITOK raza moriionfaercs
KUJKUMHU U TBEPJBIMU peareHTaMM, a TaK)KE€ aKTUBUPOBAHHBIM YIJIEM. AMMapar yaiie
BCET0 UCIOJIB3YIOT JIJIsl MOJIYYEHHUS U IEMOHCTPALIUK CBOMCTB XJIOpa, CEPOBOIOPO/IA.

Ilpubop 013 demoncmpayuu 3a6UCUMOCHU CKOPOCHIU XUMUYECKUX PEAKYUIL Om pa3
JAUYHBIX (AKMOPO8 WVCIONB3YIOT TMpU H3ydYeHHH TeMbl «CKOpOCTh XMMHUYECKOU



peakuun» U TermaoBoro 3¢ dexra xumMudeckux peakuui. [Ipudop Aa€T BO3MOKHOCTH
AKCIIEPUMEHTAIBHO HCCJEAO0BATh BIMAHHUE HAa CKOPOCTh XUMHUYECKUX pEaKLHii
ciuenyrommx  (aKkTopoB:  HPHUPOABI  PEarupyromMX  BEUIECTB, KOHLEHTPALUU
pearupyronmx BEIIECTB, IUIOIIAANA TPaHMIIbl pa3fena (a3 B TeTepOreHHbIX CHCTEMax
(MOBEPXHOCTH COMPUKOCHOBEHMSI MEXKy PEarupyroniMMu BEIIECTBAMH), TEMIIEPATYPHI,
KaTaau3aTropa, MHruouTopa.

Ilunemka-o0ozamop — TpUCTIOCOOJIEHHE, WCHOJIb3yeMOE B JlabopaTopuu s
OTMEpHUBAHUSI  ONpeAc€HHOro 0o0BbEMa  KuAKOCTH. [lumeTku  BBIMYCKAKOTCS
MEPEMEHHOr0 U MOCTOSSTHHOTO 00bEéMa. B KoMIuIeKThl 000pyAOBaHMS sl MEIULIMHCKUX
KJIACCOB BXOJAT YyHOOHBIE TMHUIETKU- J103aTOPbl OJIHOKAHAJbHBIE, TO3BOJIAIOIINE
HAaCTPOUTh HEOOXOIUMBIH OOBEM OTOMpaeMOl JKUIAKOCTH B TPEX Pa3IUYHBIX
Jyarna3oHax.

bansa xkombunuposannas npenHasHaueHa Ui HarpeBa CTEKJISHHBIX U (apPopoBbIX
COCyllOB, Korja TpeOyeTcsi co3JaThb BOKPYI HAarpeBaéMoro cocyAa paBHOMEPHOE
TEMIIEpaTypHOE ToJie, U30eKaTh UCMOJIb30BAHUS OTKPHITOTO IJIAMEHU M pacKajJEHHOM
anekTpudeckoi cnupainu. Kopmyc koMOMHHMpOBaHHON OaHu clenaH W3 aJlOMUHUS.
XKungkoctHass vacTb KOMOMHHMpPOBAaHHON OaHM 3aKphIBACTCS KOJIBIIAMH Pa3IMYHOTO
AuameTpa.

Hpuﬁop 01 noJjiyuernun 2a3oe UCIIOJIb3YyCTCA OJIA ITOJIYUCHUSA HEOOJIBIINX KOJHYECTB
ra3oB: BOAOpoaa, KUCJIopoaa (I/IS IMepoKCuaa BOI[OpOI[a), YTJICKUCJIOTO Ira3a.

Kabunem, cootserctBytomuii canutapasiM HopMam Canllun. TIpocTpancTBeHHo-
npeIMeTHas cpefa (CTeHIbl, HarjsAHbIe TOCO0Us U Ip. ).

OueHoYHbIE M METOAUYECKHE MATEPHAJIBI

Bcest onieHouHas cucteMa JeNUTCs Ha TPU YPOBHS CIOKHOCTHU:
1. OOyyaromuiicsi MOXKET OTBETHTh Ha OOIIHME BOIPOCHI MO OOJBIIUHCTBY TEM, C
MOMOIIBIO TTe1arora
2. OOygaromuiicsi OTBEYaeT HAa BCE BOIPOCHI, MOJHMMAaeMbIe 3a TEPHOJ OOyUYCHHS.
MoskeT caMOCTOSITENIbHO U3TOTOBUTH MEPCOHAKA MYIbTHUIBMA U CIENaTh MTOKAIPOBYIO
CBHEMKY.
3. OOyuaromuiics OTBEYaeT Ha BCE BOIMPOCHI, MOJHHUMAEMBIC 3a TEPUOJ OOYyUYCHUS.
Pacnonaraet cBeJleHHsIMU CBEPX MPOTPAMMBbI, MIPOSIBIISIET UHTEPEC K TEME.
Kpome Toro, Bech Kypc AEIUTCS Ha pa3Jieibl.
Ycnexu 00y4aromnerocs OIeHUBAIOTCS TaK K€ U TI0 pa3jienam:
— Teopusi;
— MIPaKTHUKA;
— W3TOTOBJIEHUE MEPCOHAXKEN, ChEMKA, MOHTAX.

MeTtoauyeckoe odbecreyeHue

ObecnieueHnre  TPOrpaMMbl  TPEIyCMATPUBACT  HAIWYHE CIICTYFOIINX
METOJUYECKUX BUIOB MPOTYKIIUU:
— 3JIEKTPOHHBIE YUYEOHUKH;
— DKpaHHBIC BUIEO YpOKH, SCreencast (3xkpaHHOE BHIEO — 3AMUCHIBAIOTCS CKPUHIIOTHI
(cTaTyeckue KaJphl 3KpaHa) B JUHAMHUKE;
— BUJICOPOJIMKY;
— uHpOpPMAIMOHHBIE MaTepualbl Ha CalTe, MOCBSIIEHHOM JaHHON JOMOJHUTEIbHOU
00111e00pa3oBaTeNbHON 00IIepa3BUBAIOIIEH TpOrpaMMe.



Y4eOHBIN IVIAH «3aHUMATEJbHAA XUMHUSA»

KoaudecTBO 9acoB

Ne | HaumenoBanue
IMpaktrka |®opma aTTecTalMH/KOHTPOJIS
n/m| pasgeia, TeMbl Bcero Teopus
1. BBemenue. Mecrto 1 1 0 becena, nabmroaenue,
XHUMHWH B
€CTECTBO3HAHUU
2. |DKCIEePUMEHTAIBHBI 8 3 5 becena, HabmoIeHIE, OTIPOC
€ OCHOBBI XUMHUU
3.  |3HaKOMCTBO C 6 4 2 Becena,
MHPOM HaHOYACTHII HaOJI0ICHHE,
0TIpoC,
BrInosHeHne NpakTU4ecKoro
3a/1aHMUs,
AHanu3 paboT
4. [Xumus Ha CTpaxe 6 2 4 becena,
310POBBS HaOII0ICHHE,
oTIpOC,
BrIToTHEHNE TPAKTHYECKOTO
3a/1aHusl,
AHanu3 pabot
5 XUMUS TALIA 5 1 4 becena,
HaOJIIOICHHE,
OTIpOC,
BrinosiHeHUE MPaKTHIECKOTO
3aJaHus,
AHanu3 paboT
6 PaOora Hazg 7 1 6 becena,
[POEKTaMHU HaOII0ICHHE,
OTIpOC,
BeinonHenue
MPAKTHYECKOTO 3aJaHMs,
AHanu3 paboT
7  |Atorosoe 1 0 1 Ananus pabor,
3aHsTHE TECTUPOBAHUE
Hroro 34 12 22




COLEPKAHUE ITPOI'PAMMBI

Ner\nn HaumenoBanmue Coneprxanne pabOThI
pasnena/ Tema Teopernueckas 4acTh [IpakTnyeckas yactb
3aHATHUS
1 BBoaHoe 3ansiTue. | IHCTpyKTax 1O TEXHUKE Co3nanne no3HaBaTeIbHBIX
3HaKOMCTBO 6e3onacHoctH . [IpaBuiia KpPOCCBOP/IOB U JIpYrux
yyaluxcsic HOBBIM | paboThl B 1abopaTtopuu U MHTEPAKTUBHBIX YIIPaKHEHHH
y4eOHBIM KypcOM B | OpraHu3alus pabouyero Mecra. Ha LearningAps.org nimmu
KpYy’KKOBOH paboTe. | Mecto xumuu B MyTest.
€CTECTBO3HAHMHU. 3apOKJICHUE
XUMHH Kak Hayku. CBs3b
XMMMH C IPAKTUYECKOU KU3HBIO
YeJI0BEKa.
2-5 WN3ydyenue mnpaBun TEXHUKH | 3HAKOMCTBO C JJaOOPATOPHBIM
JKcnepuMeHTalIbH | 0€301aCHOCTH, 000py/I0BaHUEM: CTEKIISTHHAS

biI€¢ OCHOBbI XUMHUH
Bemectna. [Ipuemst
oOparieHus ¢
BEIL[ECTBAMHU.

MPEAYNPEXKTAONTUX U
3anperaninx 3HakoB. [lepas
nomo1s. [IpoTuBONIOKAapHBEIE
CpelCTBa 3alTUTHI.

3HAKOMCTBO C BEIIeCTBaAMH,
BCTPEYAIOIITUMUCS B OBITY:
HoaHas HACTOMKA, MEb,
AITFIOMUHUH, COJIb, ITUIIIEBAs
COJa, TMMOHHAs KHUCJIOTA,
YKCyCHasl KMCJIOTa, BOJA,
MeIIHbIN Kymnopoc. OTindne
BEUIECTB M0 (HU3HUECKUM
CBOWCTBAM: arperaTHoe
COCTOSIHME, LIBET, 3alax, BKYC,
pactBopuMoOcCTb. [IpaBuna
XpaHEHHUsI BEUIECTB B
naboparopun. TOKCHUYHOCTH
BEILIECTB JIJI51 YKUBBIX
OPraHM3MOB OIPEIEIIIETCS UX
XUMUYECKUMH CBOWCTBAMHU, UX
CIIOCOOHOCTBIO BCTYIATh B
XUMUYECKUE PEAKLIUH.
[IposiBiieHNsI TOKCUYHBIX
BEILIECTB Y YEJIOBEKA:
XUMUYECKUN 0XKOT,
pa3ipakeHNe CIU3UCTBIX
000J104€K, KaTap AbIXaTeIbHBIX
NyTeH, aIepruYecKue peakiiui,
OCTpbI€ JEPMATHUTHI,
KaHILIEpOT'€HHOE JIEHCTBHE,
MOPaKEHUSI OPTaHOB,
BO3MOJKHOCTb JI€TAIbHBIX
ucxonoB. [IpaBuia or6opa
BEIIEeCTB (TBEpbIE,
MOPOIIKOOOpa3HbIe, )KUJIKHUE,

nocy/aa (XMMHUYeCKUE CTaKaHBbI,
KOJIOBI, BOPOHKH, JICJIUTETHHBIC
BOPOHKH, MEPHAs TIOCY/a),
BECHI, IITATUBHI JUTSI POOUPOK U
pUOOPOB, HATPEBATEIIbHBIN
MpUOOP-CIIUPTOBKA,
dapdopopas nocyaa
(BpIMapuBaTeNbHbIEC YAILIKH,
TUTJIN, CTYIKH, IIMATEIN) U JIp.
besomnachas paboTa co cTekiom,
npoOkamu (AeMOHCTpaLUs
PE3KU CTEKJISTHHBIX TPYOOK, UX
HarpeBaHus AJis1 U3MEHEHUs
bopmbI).

[TpakTHyeckas 4acTb.

Co6opxka mpubdopa s
nostyueHus ra3on. [IpoBepka Ha
TEePMETUYHOCTh. 3aKpeIUieHne
ero Ha mraTtuse. Pucynok
npubopa mpu MOMOIII
TpadapeTa.




BOJIHBIE PACTBOPHI, 0CO00E
BHHUMaHuE — paboTa TOJIBKO C
MaJIbIMUA 00BEMaMH BEIIECTB).
TecT Ha OCHOBE 3a7aHUN U3
oTKpbITOro 6anka OUIIN
(pazgen «MeTo bl TO3HAHUSD)

6-7

HarpeBarenbHbie
pHUOOPHL

CnupTroBka. ['a3oBas ropenka.
[Tnutka. Bonsnas 6ans.
Ha3znauenue
HarpeBaTeIbHBIXITPHOOPOB.
N3yuenne cniupToBKU:
COCTaBHBIE YaCTH M MX
GyHKLIMSL.

I'oprouee TonnuBo st
CIIUPTOBOK: ATUJIOBBINA CITHPT.
Oco0eHHOCTH peaKlIMH TOPEHMUSL:
BbIJIEJICHHE TEeIlIa U CBETA.
Cyxoe roprouee

[IpaBuna HarpeBaHus TPOOUPOK
C BOJHBIMH PacTBOPaMH
(TIpeIBapUTENBHBIN MTPOTPEB
BCEU MOBEPXHOCTH,
00s13aTeNbHBIN HAaKIIOH
poOUPKH, OTBEPCTHE MTPOOUPKH
«OT ce0s», 3aKperICHUe
JIepIKaTesist MPOOUPKH).
Hcnonb3oBanue TUIIICH npu
MPOKAJIMBAHUY BEIIECTB.
Hasnauenue onepanuu
MPOKAJIMBAHUS.

N3yyenue miamenu. Pucynok
TUTaMEHH.

Co6opxka mpubdopa ams
BbIIIAPUBAHUS COJIM (KOJIBLIO Ha
IITaTUB, BEITIApUBATEIIbHAS
yanika, BOJHbII PacTBOP COJIH,
criupToBKa). PucyHok mpubopa
pu TIoMo1Iu Tpadapera.

8-9

YmucTele BeIIECTBA,
0c000 YHCTEIE
BEIIECTBA.
CMmecu. MeTtoasl
MO3HAHUS B XUMHH.
Bona. PactBopsl.
Mopckas 1 npecHas
Boja. buomornueckue
JKUIKOCTH.

[Tpumecn.

CriocoObl OUHCTKH BEIIECTB OT
IIPUMECEH U Pa3ACICHUS
cMeceil. @uabTpoBaHMUE.
Ileperonka. Kpucrammmsanus.
Pa3znenenue ¢ nomouipro
Mar"ura, AeJIUTEIbHON
BopoHkH. HaOmonenue.
OkcnepuMeHT. MoienupoBaHue.
Ycnosus npoBeneHus
HaOIr0/IeHNs KaK OCHOBHOTO
METO/1a IO3HAHMS.
MBICIUTENBHBIN U PEAJIbHBIN
JKCIIEPUMEHT. Y HUBEPCAJIbHBIE
3HAHMS YEJI0OBEUYECTBA HA OCHOBE
HaOmronieHus. duznyeckue u
XMUMHYECKUE SBIICHUS.

KpoBs, muMpa, K1eTouHbIH COK.
DKosoruyeckue mpooaeMbl
BOJbI. DJIEKTPONIPOBOIHOCTD KaK
CBOMCTBO pacTBOPOB

BapHaHT: CMECh PEYHOIO IIECKa
U caxapa.

BapHaHT: CMECh PEYHOIO IIECKa
Y TIOBAPEHHOM COJIH.
CocTaBuTh cXemMy
MOCIIE0BATEILHOCTH OTIepaIuit
(pacTtBOpeHue, GUILTPOBAHHKE,
BbInapuBanue). CpaBHUTD U
00CyIUTh Pe3yabTaThl ABYX
BapuaHToB. OOpaTuTh
BHHMAaHHUE Ha CMECh caxapa U
necka (y HEKOTOPbIX YallK{
HNOKPBIIMCH KOPUYHEBOKN
Maccoii), Ha Ba)KHOCTb YCIIOBUM
IIPOBEJCHUS SKCIIEPUMEHTA, B
JAHHOM CJIy4ae Ha
CBOEBPEMEHHOE MPEKpaIllCHNE
Harpesa.

BbpoyHoBCcKoOE nBHIKEHUE O]
MuKpockornoM. OGHapyKeHue




AJIEKTPOJUTOB (IIpaBUiia
0€30MMacHOCTH ¢
AIIEKTPOTIPUOOpAMH).

KHUpa B CEMEHaX
noJcoiaHeyHnka. OOHapyxeHune
KpaxMmaia B kaproderne.
OOGHapyxeHue yriekucioro
ra3a B BbIJIBIXaeMOM BO3JyXe.
JlobGaBreHre TMMOHHOM
KHUCTIOTHI B 9ait. OdopMieHue
paboTHL.

Omnpenenenre ¢ TOMOIIbIO
AIIEKTPOIIPOBOTHOCTH
pacTBOPOB: B KAKOM
XUMHUYECCKOM CTaKaHE
HaxXoauTCsa JUCTHUIIIIMPOBAaHHAA
BOJa. [laHbI Tpu pacTBOpa:
pacTBOp NOBAPEHHOM COJIH,
pacTBop caxapa,
JTMCTUJUTUPOBAHHAS BOJIA.

Kak pacrio3Hats: B kKakoM
CTaKaHEC — JUCTUJIJIMPOBAHHAA
BOJIa M pacTBOp caxapa.
JIomKHBI NPEIoKUTh 1B
crioco0a: OpraHoJIeNTHYECKHUN 1
BbINTapuBaHue. [Ipoekr
«M3roToBrneHne caMoAeILHOTO
npudopa I UCCIeI0BAHUS
AIEKTPOIPOBOAHOCTH
pacTBOpPOB»
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Mup HaHOYACTHIL
Kommouaueie
pPacTBOPBHI.

MonenupoBanue. Mojaenu B
ecTecTBO3HaHMHM (rI00yc,
KapThl, pU3HUEcKre MOJIEIH,
OMOJIOTUYECKUE MYIISIKH,
KPHUCTATNYECKUE PEIICTKH ).
Mo/ienu aToMOB ¥ MOJICKYJT B
XUMUH.

KosouHpie CUCTEMBI: TTOYBA,
TJIMHA, TPUPOTHBIC BOJIBI,
BO3/YX JbIM, MUHEPAJbI, XJI€O,
MOJIOKO, MacJIo,
KpoBb...KosmonHeie u
UCTUHHBIC PACTBOPBHI.
OnTudeckue cBoicTBa: «dhdext
Tunpansy, «sIBIcHHE
UCKPSIINXCS  CIIOEBY.
Konnouansle  yacTHIlbl,

UX pa3Mepshl.

Hsrorosnenue Moneinei
MOJIEKYJI U3 TOPYIHBIX
cpenctB. PaboTa BooOpaxkeHus.
IIpoekTHas 3agava Ne 1. Kak
y3HATbh MPUMEPHBIC pa3MePhI
BUTAMUHHOTO Jpa)xe
«YHaeBuT», «PeBUTY», yIIaKOBKU
KOTOPBIX PACIOJIOKEHBI Y Bac Ha
CTOJIaX, HE OTKPhIBasi OAHOYEK.
[IpoekTHas 3amavya Ne 2. ¥V Bac
Ha CTOJIaX HaXOJATCS MEPHBII
IUAJIUHIP, KOJI0a C BOJIOH, BECHI
PBIYKHOTO TUIIA C HAOOPOM
paszHoBecos. [Ipemnoxure
crocoObl onpeaeneHus
pa3MepoB MOJIEKYJT BOJIbI
(mpakTHUYECKHH U
TEOPETUUYECKUI).

Bonpoc: OtHocutcs u
MOJIEKYJIa BOJBI K
HaHouactunam? [louemy
BUPYCHI Ha3bIBAIOT
HaHopoOoTamu?
DKcnepuMeHTanbHas 3aaada No




1. Ha cronax: na3epHas yka3ka
U JIa3epHbIA (poHApHK C
KpacHBIM JIy4OM, JBa
XMMHUYECKUX CTaKaHa: B OJJTHOM
3aBAPCHHBIN NAKETUK Yasl, B
JPYroM — YUCTast BOJa.
IIpomycTuTe 1y J1a3epHOTO
¢dbonapuka yepes crakanosl. B
KaKOM CTaKaHe, [10-BalleMy
MHEHUIO, HAXOJIUTCS
KoJutonHas cuctema? Ha uem
OCHOBBIBAETCs Ballle
penoioxenrue?
DKcniepuMeHTaabHas 3agada Ne
2. Bam BBITaHBI pacTBOPHI
arerara ceunia Pb(CH3CO0)2
u nojauaa kanus Kl, mrarus ¢
npoOupKamMu, CIUPTOBAs
ropesnka, npoOupKoIepKaTeNb.
B npoOupky Haneiite 2 mi
pactBopa KI (BeicoTol 2 cM) 1
3aTeM MpUJIEHTE 2 MJT pacTBOpa
Pb(CH3COO)2 . O6pazyercs
XKENThIN ocanok. Harpeiite
MpOOUPKY 10 PaCTBOPECHHS
ocajgka. 3aTeM OXJIaJUTe
poOUPKyY OKOJIO 2-3 MUH U
MOMEIIIAEM B COCY]I C XOJIOAHOM
JnenstHou Bonoi. Uto
HaOmoaaere? YTo mporucxoauT
[P BCTPSAXUBAHUU MTPOOUPKH?
Htax, BbI TOJIBKO YTO
0OHapYXUIIU Pa3Inuue MEXKIY
UCTUHHBIMU PAacTBOPAMHU U
KOJUIOMIHBIMH pacTBopamu. B
MOCIIEIHUX BbI HAOIIOIATH
MPOSIBIICHUE ONTUYECKIX
ahdexroB: «dhdext Tunmamss»
(9kcr. 3a1. Nel) u «sBieHue
UCKPSIINXCS CIIOEBY» (IKCIIL.
3a;1.Ne2).

Bompoc: Kak noka3zats, 4To
MBUIBHBIN PACTBOP SBISIETCS
koJutoutHO# cuctemoii? (Io
paccessHUIO CBETA B PacTBOPE -
KoHyc Tunmamns).

YTO NpOMCXOIUT ECIIH B
MBUIBHBIN pacTBOpP JOOABUTH
MOBapEHHYIO COJIb?
(ITpo3paunslii mpexae pacTBOp
pE3KO MyTHEeT, 00pa3yoTcs
KPYIIHBIE XJIOTbS1). 3HAKOMCTBO




C SIBJICHUSIMH KOATYJISALIUN U
BBICAJIMBAHUSI.

ITpoektHas 3amagya Ne 1./1Ba
YUCHHKA IPUTOTOBHIIU CMECH U3
pPacTUTENLHOTO Maciia ¥ BOJBIL:
J00aBUB 10JIOBUHY YalHOMN
noxku Macia B 200 mut BOABI.
OnvH U3 HEX YTBEPHKJIAET, U4TO
MOJTy4EeHHAs! CMECh SIBIISIETCS
KOJUJIOUHBIM PacTBOPOM, a
apyroi 3to otpunaer. Kro
npaB? CBoil OTBET
WJUTIOCTPUPYHTE CHUMKaMHU Ha
MoounpHOM Tenedone. (IIpaBb
00a ydyeHnuka. Bce 3aBucur ot
0COOEHHOCTE!N PUTOTOBJICHUS
cMecu. Ecim pocTo pasmemars
MacJiio B BOJIE, TO KOHYC
Turnans ge gHadmromaercs. Ecian
K€ aKTHBHO B30aJITHIBATh CMECh
B TEYCHHE HEKOTOPOTO BPEMEHH,
TO

CMeCh MyTHEET U B TAKOM
pacTBOpe XOPOIIO BUICH KOHYC
pPaccessHHOTO CBETa, TO €CTh
HOSIBIISIIOTCS. MEJKOIUCTIEPCHBIE
YACTHIIbI KalleJIeK Macya).
BriBoa: KoJTOMAHBIE PaCTBOPBI
MOYXHO OOHAPYKHUTH TIO
ONITHYECKOMY TeCTy «3dexT
Tunnpans», KOTOpbIA
00HapyKUBaETCsl, €CIIU
KOJUIOM/IHBIE YaCTHIIbI HE
MPEBBILIAIOT IUANA30H
HAaHOPA3MEPOB.
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XumMus HaA

capaie
310POBbS

Woxn. Bosronka iona. Mo u3

anTeKH.

Ilepmanranat kanusi. Mapranent
u €ro CTENEeHU

OKHUCIICHUS

[Iepekucs Boiopoa.

AlleTuicanuIuaoBas KUCIO0Ta.
AckopOUHOBAasI KACIIOTA.
Kucnoruocts cpenpl. pH —
VHJIUKAaTOPBl CBOMMU PYKAMHU.
«3eneHKay Ui OpUIInaHTOBBIN
3eneHbiil. [{Ber
MOPOIIKOOOPA3HOTO
OpUIITMAHTOBOTO 3€JIEHOTO.
[IpakTrueckoe 3HaUYEHHE U
IIOJIyYEHHUE.

HzrotoBnenue Moaenu
MOJIEKYJIbI HOJa. DIEKTPOHHAs,
rpaduyeckas Gpopmyna
riona [poekt «OOHapyx eHHe
KpaxMmajsa B IpOIdyKTax
MUTaAHUS.
Ornpenenenne MaccoBOM A0JU
KHUCJIOpOJia B MOJIEKYIIe
nepMaHraHaTa kanus. Pacuer
OTHOCHUTENIbHOH MIOTHOCTH
KHCJIOPOJIa TI0 BO3IYXY.
1.C6opxa npudopa st
MOJIy4eHUS] KUCIOPoa
METOJIOM BBITECHEHUS
BO3yXa.
2.DKcIiepuMeHT: cOopKa
npubopa ISl pa3noKeHus




«MBLI0 yyIecHOE»:
XO3SIMICTBEHHOE U TYaJIETHOE,
JKUJKOE U TBEPLOE.

IepMaHraHaTa Kajaus.
KauecTBeHHas peakuus Ha
KHUCJIOPOJI.

I[BeTHBIE pEaKkLuU C
[IEpPMAHraHATOM Kajus (Hamp.,
IepMaHraHaT Kajus U Cyiab(uT
HaTpus, Ap.)

Oxcupn maprasnna (1V):
Hanucatb (OpMyIly BEIIECTBA U
OTPENENIUTh CTENIEHb
OKHUCJICHUSL.

3.Tpu npoOupKH, B Kaxa01
HAXOJUTCS HECKOJIBKO MJT
arTe4YHOU MEPEKUCH BOJIOPOIA.
Bo BTOpYIO M TpeThio MpoOupKU
MIOMECTUTE COOTBETCTBEHHO
oxcuj mMaprania (1V) (ua
KOHYMKE IITAaTeNs) U
CBeXeHaTepThIi KapTodenb (Ha
KOHYHWKE IITATEs).

Hamnncate ypaBHEeHUE peakuuu ¢
0003HAYCHUSIMU YCIIOBUH €e
nporekanusd. [Ipoucxonut nu
peakuusi B mepBoi mpooupke?
[Tpenmoxute mpudop st
MOJIy4eHUs BOAOPOIa MPH
pa3I0KEeHUH MepOKCcHIa
BOJIOpOJa

Ornucanne (bU3UIECKUX
CBOWCTB.

4.IIpuroToBjeHUE pacTBOPOB
AlETUIICATTMIIUIIOBON U
aCKOpPOMHOBOM KHCIIOT.
JelicTBMEe UHAMKATOPOB
(benondranenna, Jakmyca u
METHJIOPAH’Ka) Ha UX PAaCTBOPBIL
[TpuroTtoBneHue oTBapa
KpacHoii kamycTel. Habmonenue
M3MEHEHHUS [[BETa OTBapa B
pa3HbIX pacTBOpax (yKcycHas,
JMMOHHAs, aCKOPOUHOBAs
KHCJIOTHI, TOBAapEHHAas COJIb,
ra3upoBaHHas BOJA,
HaIllaTBIPHBIM CIUPT, MUILEBAs
€O0J1a, pacTBOP MbLIA U
CTHPAJILHOTO MOPOIIIKA).
B3aumonencreue
ACKOpOMHOBOM KUCIIOTHI €
nooM. Borpoc: s Kakux
1eJIed MOKHO MCIIONIb30BaTh 3Ty
peakuuto? (Juist 0OHapyKEHHS
ACKOpOMHOBOM KUCIIOTHI B




IPOJIYKTAX MUTAHUS).
5.Dusnyeckue CBONUCTBA
OpWJITMAHTOBOTO 3E€JIEHOTO
Kak moka3arb noJIMHHOCTh
OpUILINAHTOBOTO 3€JIEHOTO.
IIpoBeneHue
IIOCJIEI0BATEIIbHBIX PEAKLIU B
OJHOM TTpOOHUpKeE ¢
OpWIJTMAHTOBBIM 3€JICHBIM:
BHAyYaje B MPOOUPKY H0OABHUTH
KOHIICHTPUPOBAHHOU COJISTHOM
KHCJIOTHI, a 3aT€M pacTBOpa
miennoun NaOH. Odopmnenune
paboThI 11O CBOEMY
YCMOTPEHHIO. 3aTeM OOCYIUTh:
KaK 3a()MKCUPOBAIIU PE3YJIbTaThI
AKCIEpPUMEHTa (M3MEHEHUE
IIBETA, BHITIAJICHUE OCAJIKA).
IIpoekt «MoxHO 11
MCII0JIb30BaTh OPUITMAHTOBBIN
3€JIEHBIN KaK MHAUKATOP
KHUCJIOTHOCTH CPEIbI»
6./lelicTBHe makmyca Ha
pacTBOp MbLjIa, pacTBOP
CTUPAJILHOTO MOPOIIKA
(ToKa3aTeaBCTBO MIETIOYHOTO
XapaKTepa MOOIIUX CPEICTR).
W3ydeHne 3THKETOK TBEPIOTO U
’KHUJKOTO MbliIa (paznuiue B
XHUMHUYECKOM COCTaBe).
PactBopenue mbiia B
KECTKOU u
TUCTUJUTMPOBAHHOM  BOJIE.
Oddexr Tunnpans. [Ipoekt
«MpbL10BapeHHE»
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XUMUS TAITHA

Caxap, kpaxma, LeJII0103a —
POJICTBEHHUKH TIIFOKO3BI.

Yro Takoe nuader.
'mukemuueckuit  MHIEKC
MPOJIYKTOB MMUTAHUSI.
XUMUYECKHUE MOACTACTUTEIH U
UX KOBapCTBO.

AJIOMHUHMI: BETUKUI U
yxkacHbli. [loueMy He crenyer
M0JIb30BATHCS AJTFOMUHHEBOU
nocynoi? ConepHUK KalbLusl.
Ocreonopo3s. Metanibl
KOHCEpPBHON OaHKU.

CBoiicTBa aIFOMUHHUSI U 00JIACTH
MPUMEHEHHUS aIFOMUHUS Ha
OCHOBAHUU €T0 CBOMCTB
(moBTOpEHME).

1.Onpenenenune npoayKTOB €
BBICOKHM TJTUKEMUYECKIM
HuHJEKCOM (paboTa ¢ TabIuIIeH).
OmnpenensieM MoaCIaCTUTENH:
acraptam, copour .... (Pabdora c
STHUKETKAMHU.

OneIT:  B3aUMOJICHCTBUE
TJIIOKO3bl € THUIPOKCUAOM
meau (1),

CBEXEMPUTOTOBICHHBIM.
HccnenoBanue W3MEHEHUS
COJIep’KaHUs  TJIIOKO3bl B
KpPOBH TIOCJIE
cbamaHCHpOBaHHOTO 00ena 1
nociue ynorpebienus gacrdyna:
KUPHUEIIKOB,YUTICOB, CITAJIKUX
ra3upOBAHHBIX HATUTKOB.




VYkcycHas kucnota. CTOJOBBIHM
YKCYC, YKCYCHasl 3CCEHIIUS,
JensHas yKCyCHas KHCIIOTa: B
yeM pazHuua. CoiicTBa
YKCYCHOM KHCIIOTBI U €€
npuMeHeHne. PU3noJIornIecKoe
BO3JICHCTBUE KUCIIOTBHI.
[IpakTuueckas padoTa.
«Conenas Hallla KXU3Hb»
(moBapeHHast CoJib, TOTAII,
rJIyTamar HaTpus.......
ri1ayoepoBa cojib, MEHBIN
Kymnopoc...... )
ITnmeBas coma, mUTHEBAS oA,
KaJbLMHUPOBaHHAs COJa,
KayCTHUecKas coJia:
OJ/INHAKOBbIE UJIU pa3HbIe
BenlecTsa. KauecTBeHHEIE
peakIuy B XHMHH.
Bpen nutparos: Mud nnm
npasna. [lonb3a HUTpaTOB:
BAKHEWIINE MUHEPAIbHbIE
yI0OpeHHs KaK UCTOYHUK a30Ta.
Kpyrosoport azora. [Touemy
BEHEpHHA MYXOJIOBKA MOEAAET
HAaCEKOMBIX (TaK OHA
BOCIIOJTHSIET HEIOCTATOK a30Ta B
00JIOTUCTHIX MecTax). HurpaTsr
B KaUeCTBE MUILEBIX
KoHcepBaHTOB. Kakue
IpeBpalIeHUs POUCXOJAT C
HUTpPAaTaMU B OpraHu3Me
YeloBeKa. A30T U €ro CTEIeHH
OKHUCJICHHUS.

2.1IpoBeneHrE XUMUYECKUX
peakuuu,
XapaKTEPHU3YIOLIUX
amdoTepHbIe CBOWCTBA
COCIMHEHUH aTIOMUHUS.
CocrtaBuTh TaONHILY, KJIacTep
UJTU CXEMY.
OmpiT 1. AFOMUHWH U COTITHAS
KHUCJIOTA.
OmnpiT 2. XJ10pHT ATFOMUHAS U
ruapokcua Hatpust OmbIT 3.
I'mapoxcut amroMuHUS U
cosistHast kucsoTa OnbIT 4.
I'mapoxcut amroMuHUS U
ruapokcua Hatpus. [Ipoext «Ee
BEJINYECTBO — KOHCEPBHAs
0aHKa: SKCIIEpUMEHTAIbHOE
OTIpeieTIeHNe METaJLIIOBY.
3. CocraBienue
MMOHATUHHON CXEMBI:
«ITo A 3Hal0 00
YKCYCHOM KHCITIOTE»
(MHIMBUIYaNbHO, 100 B
rpymrme).
PacueTr KOHIIEHTpALMK KU CIIOTHI
IIpH ee pa30aBIICHUH.
KucnotHocTs pacTBOpOB
MUILIEBOM COMIbI U YKCYCHOM
KHCJIOTBI.
Iamenne nuieBoy coabl
YKCYCHOM KHUCJIOTOM: MPU3HAKU
XUMHUYECKON peakuu
(BBIIIEIICHUE Ta3a, PE3Koe
yBeJIMYCHHE 00BbeMa
PEaKIIMOHHON CMECH).
[ToBTOPUTH peakLUIO TalllEHUs
COAbl C UCIOJIb30BAaHUEM
WHAMKATOpa (Hamp., OTBapa
KPaCHOKOYaHHOM
Karyctol). [{ist uero
HEO0OXOMMO OBLIO TPUMEHEHHNE
WHIUKaTopa?
OOpaTuTh BHUMaHUE, YTO
BBIJICJICHHE Ia3a 4acTo
CONPOBOXK/IAETCS YBEIUUEHUEM
o0bemMa peakiMoOHHOU
cmecH. Kakue mepbl
OCTOPOKHOCTH
HYXHO COONIOaTh MpH
MIPOBEACHUM TaKUX PEaKuid?
4. OnpeneneHue MacCoBOM J10JIH
a30Ta B KaJMHHOMN, HATPUEBOU U




aMMOHUIHOM cenuTtpe. BoiBo:
KaKoe 13 HUX 0oJiee IICHHOe
a30THOE yJI00peHue.
5.0npenenuTs: Kakoe u3
BellleCTB (MUIIeBas coja,
KayCTHUYecKas coja,
KaJbLUHUPOBAHHAs COJia)
SIBJISIFOTCSL COJISIMH YTOJIbHOM
KHCIIOTHI.

Omeit 1. JleticTBue
WHIUKATOpaMHu.

OmnpiT 2. [leiicTBUE HAa paCTBOPHI
MUIIEBON U KAYCTUYECKOMN COMBI
YKCYCHOM KHCIJIOTBI
IIpoBenenue onbITOB
MOATBEPK/IAET, UTO MUIIIEBas
Co/ia, KAIBIIMHUPOBAHHAS COJIa
— 3TO COJIU CJIa00H yroJibHOM
KHCIIOTHI, 8 KayCTUYECKas coJia
— pacTBOPUMOE OCHOBAHUE.
OOCcynuTh, KaK JOKa3aTh
OTIBITHBIM ITYyTEM, YTO TTUIIICBAs
COJ1a SIBJISIETCSL KUCJIOUW COJIBIO
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PaboTa Hax mpoekTamu

Otan BEIOOpA TEMBI, TIOCTAHOBKU
IeITH, 32/1a9 UCCIICTOBAHMUS .
OTan BBIIBUKCHUS TUTIOTE3BI.
Otan MIaHupPOBaHUS ITyTH
NOCTHKEHUS 1eJIeH
UCCIIEIOBATEIILCKUX
(TpOeKTHBIX) pabOT U BBIOOPA
HE00X0IMMOT0
UHCTPYMEHTAPHSL.

Otan npoBeeHus yueOHOTO
uccienoBaHus (IIPOCKTHOM
paboThl) C TPOMEKYTOUYHBIM
KOHTPOJIEM 32 XOJI0M
BBITOJIHEHHS U KOPPEKIIHEH
pE3yJIbTaTOB.

Oran oopmiieHus,
MIPEICTABJICHHS (3aIUTHI)
MPOIYKTa MPOEKTHOM pabOTHI

3ammuTa MpoeKTHHIX PaboT

34

Htoropoe 3aHsatue

Amnanu3 paboTsl 3a yueOHbII
TOJ.

IlonBenenye UTOroB
WHVBHIyaJIbHBIX TOCTHKEHUM,
BBITIOJIHEHHE MPAKTUYECKOTO
3aJaHUs
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1.®@enepanbubiii  3akoH «OO0 oOpa3zoBanun B Poccuiickoit ®enepauun» OT
29.12.2012 Neo 273-®3.

2.Yka3 llpesunenra Poccuiickoit ®epepamun «O Mepax 10 peanu3anuu
roCy/IapCTBEHHOM MOJIUTUKH B 00JacTH oOpa3zoBaHus U Haykm» oT 07.05.2012 Ne
999.

3.Yka3 Ilpesunenta Poccuiickoit @enepannn «O MEPONPUATHIX IO peaau3aluu
rOCYJapCTBEHHOU colnalibHOM noauTuku» ot 07.05.2012 Ne 597.

4 ITpuka3z MunucrepcTBa npocsenienus Poccutickoit @enepaunu ot 27 urons 2022
rogra Ne 629 "OO6 ytBepxkaeHun Ilopsiaka opraHu3ald M OCYIIECTBICHUS
00pa3oBaTEILHON JIESITEIBHOCTH 10 JIOMIOJHUTEIBHBIM 00I11e00pa30oBaTEIbHBIM
nporpamMmmam’.

5.IToctanoBienne [ 7aBHOrO TroCcylIapCTBEHHOTO CcaHUTapHOro Bpada PdD ot
28.09.2020 Ne 28 «O6 ytBepxknenun canutapubix npasui CII 2.4.3648-20
«CaHUTapHO-AMTUIEMHUOJIOTUYECKUE TPEOOBAHUS K OpPraHU3allid BOCIHTAHUS U
00y4eHUs, OTJbIXa U 03/IOPOBJICHUS JETEH U MOJIOICIKI.

6.Pacniopsikenue IlpaButensctBa Poccuiickoit @enepanuu ot 31.03.2022 roma Ne
678-p «O6 yrBepxkaennn KoHIENnuuu pa3BUTHUS JTOMIOJTHUTEILHOTO 00pa30BaHUS
nereit 1o 2030 rogay.

7.Ilpuka3 MunuctepcTBa o6pazoBanus KannHuHrpaackoit o6aactu ot 26 uronsn2022
roga Ne 912/1 "OG6 yrBepxkaenuu Ilmana paGotel mo peanusaruu Konuenmmu
pa3BUTHSA JOMOJHUTENBHOTO oOpasoBanus aereidr 1o 2030 roma, I stam (2022 -
2024 ronwl) B Kanmuaunrpaackoit obnactu u LleneBpIx mokasarenei peanusaruu
Konnenmuu pa3Butus JONMOJHUTENBHOTO oOpaszoBaHust nerert no 2030 roma B
Kanmuaunrpanckoit obmactu".
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