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HHOACHUTEJBHAA 3AIIUCKA

OnHoOM M3 BakKHEHIIMX 3a7a4 COBPEMEHHOCTH SIBJISIETCS MOJIrOTOBKA OOYyYarOLIUXCS K
OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOpY JKM3HEHHOTO U MPO(ECCHOHATBHOTO ITyTH.
O6y‘-IaIOH.[I/IeC5I AOJDKHBI HAYYUTHBCA CaMOCTOATCIBHO CTAaBUTL LCIW U OINPCACIIATL IMYTH HUX
JOCTHDKEHUS, HCIOJIb30BAaTh NPUOOPETEHHbIE 3HAHUSA M ONBIT B PEAJbHOW KU3HU. XHUMUSA
BHOCUT CYILECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHHUH 00 OKpy)KawoolleM Mupe. 3HaHHE CBOWCTB
XUMHUYCCKUX BCIICCTB U cr1oco0oOB ux MOJIYUCHHUA HC TOJIBKO IMO3BOJIACT M3Y4YaTb U IMOHHUMATh
IOpPUPOIY, HO U TOJIy4aTh HOBBIE, €le HEeM3BECTHBIC BEUIECTBA, MPENOiararh CyIleCTBOBAHUE
BEILIECTB C HEOOXOAUMBIMU CBOWCTBAMH.

IIporpamma kypca «XuMush» npeAHa3HadyeHa s GOPMHUPOBAHUS Y yUAIIUXCs CUCTEMbI
XUMUYECKHUX 3HAHWM, NPEICTABICHUN O HAYYHOM KapTMHE MUpPA, METOAAaX IMO3HAHUSA IPUPOIBL,
HaBBIKOB DPEUICHMS XMUMHYECKHX 3ajad. Peanmu3amus maHHOro Kypca OyAeT cmocoOCTBOBATh
PasBUTHIO  JIMYHOCTH  OOy4YaIOUIMXCS, MX  HHTEJUIEKTyaJlbHOMYy UM  HPAaBCTBEHHOMY
COBEPILEHCTBOBAHUIO,  PA3BUTUIO HKOJOTMUYECKOro 00pa3oBaHUsA; PA3BUTHIO I[OHMMAaHUS
OOIIECTBEHHON MOTPEOHOCTH B XUMHH, a TaKkke (OPMHUPOBAHHUIO OTHOLICHHS K XMMHHU Kak
BO3MOXKHOM 00s1acTu Oy aylieil MpakTHYecKOl NesTENIbHOCTH.

HanpagieHHOCTH NpOrpaMMsl

HanpaBieHHOCTh IpOrpaMMbl - €CTECTBEHHO-Hay4Has, BKIIOYAIOLIAsi TPU aKTyalbHBIX
aCTIeKTa U3yYeHUS:

1) TeopeTuueckuii: OBIaJE€HUE KOHKPETHBIMM XUMHYECKMMM 3HAHUSAMHU U YMEHUSIMU,
HEOOXOIUMBIMHU JIJIsl IPUMEHEHUSI B NMPAKTUUYECKOM NEATEIbHOCTH U JJIS M3YUYEHHS CMEKHBIX
JUCLIUTUINH;

2) MPUKIIAHON: TO3HAHNE OKPY’KAIOIIETO0 MHUPA, C TIOMOIIHI0 KOTOPOTO OCYIIECTBIISIETCS
HAay4YHO-TEXHUYECKHUI TPOTPECC;

3) oOmieoOpa3oBaTeNbHbIN: pa3BUTHE OCHOBHBIX IMO3HABATEIbHBIX IMPOLECCOB, YMEHHE
aHaAJTM3UPOBaTh, BBIABIATH CYLUIHOCTH W OTHOILEHHs, ONMUCHIBAaTh IJIaHbl JACUCTBUI W JenaThb
JJOTMYECKUE BBIBOABI.

AKTYaJIbHOCTH NPOIrPaMMBbI

AKTyallbHOCTh TPOTpaMMbl  OOYCIIOBJIEHA BO3pACTAIOUIMM MHTEPECOM K BBICOKUM
TEXHOJIOTUSIM M BaKHOCTBIO TMOBBIIICHUS KOMIETEHIIMH HIKOJFHUKOB B 00JaCTU €CTECTBEHHBIX
HayK. B cucremMe ecTecCTBEeHHOHAyYHOTO OOpa30BaHUS XHMHS 3aHHMaeT BaXKHOE MECTO,
OTIpeNieNIsieMOe POJIbI0 XUMHUYECKOW HayKW B TMO3HAHWW 3aKOHOB IMPHUPOIBI, B MaTepHaIbHOMN
KHU3HHU OOIIECTBA, B PEIICHNUH III00aJIbHBIX MPoOIeM YeloBedecTBa, B (POPMUPOBAHUN HAYyUHOU

KapTUHBI MUDA.



JlaHHBII KypC OXBaThIBACT TEOPETUYECKHE OCHOBBI XUMHUH U MPAKTUYCCKOE HA3HAYCHHE
XMMHUYECKHX BEIIECTB, MO3BOJISIET PAa3BUBATh HMHTEPEC K COBPEMEHHOMY ECTECTBO3HAHHUIO U
HOBEUIIMM TEXHOJIOTHSAM, pAa3BHBATh HABBIKM HAYYHO-HCCIEIOBATEIBCKOW M TPOEKTHOU
NeSITETTHHOCTH.

[IpakTuyeckass HampaBJICHHOCTh M3y4aeMOI'0 MaTepuaia JIelaeT JaHHBIH Kypc OYCHb
aKTyaJbHBIM. B Xoze BBINMOMHEHHS JIAOOPATOPHBIX M TMPAKTHUYECKUX PabOT y 0OydaromIuxcs
dbopMupyercss yMEHHE TPAaBHIBHO, AaKKypaTHO H OepexHOo paboTarh € XUMHYCCKHUMH
peaKTHBaMH, 1Ta0OPAaTOPHOH MMOCYI0H, HAYYHBIM 000PYIOBAaHUEM.

[lemaroruueckasi 1enecooOpa3HOCTh MPOTPAMMBI COCTOMT B TOM, YTO B Tporecce e€
peanu3anyy, 0oOydyarolIMecss OBJAJEBAIOT TEOPETUYECKUMHU 3HAHUSMH OCHOBHBIX TOHSATHH WU
XUMHYECKHX 3aKOHOB, KOTOpBIE HANpaBiICHbl Ha (OPMHPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PCHUS, [ICHHOCTHBIX OPUEHTAILMH, YKOJOTUYECKOTO MBIILUICHHS W 30POBOTO 00pasa
YKU3HH, HA BOCIIUTaHUE OEPEKHOTO OTHOIICHHUS K OKpYIKaroIIel cpejie.

HoBu3Ha nporpamMmmslI

HoBu3Ha qaHHOM mpoOTrpaMMBbl 3aKIII0YAETCSl B IMYHOCTHO-OPUEHTHPOBAHHOM OOYyUYCHHH.
Jist Kaykaoro o0ydaromierocsi Co3/1at0Tcsl yCIOBHS HEOOXOMMBIC JIISl PACKPBITUS U Pean3aliu
€ro CcnocoOHOCTEH C WCIOJIb30BAHUEM pA3JIMYHBIX METOJIOB OOY4YeHHS ¥ COBPEMEHHBIX
NEeIarormyeckuxX  TEXHOJIOTHH: METOZ  MPOEKTOB, WCCIICIOBATEIIbCKUE  METO/IBI,
UHPOPMALIMOHHBIE TEXHOJOTUM OOydeHHs. OTOo co3maeT 0a3y Uil CaMOCTOSITEIHHOTO
YCIIEIIHOTO YCBOEHHS HOBBIX 3HAHUH, NMPH KOTOPBIX KaxXJbpli oOydaromuiics mpuiaraer
COOCTBEHHBIE TBOPUECKUE YCWIINS M UHTEIIEKTyalIbHbIE CIIOCOOHOCTH.

Oco0eHHOCTH TPOrPaMMBbI:

OtnuuntenbHas ocoOeHHOCTh [IporpamMmbl B TOM, 4TO B HEH yenseTcss OOJbIIoe
BHUMaHME NMPAKTHUECKON AedATeNbHOCTH oOydaronmxcs. Kypce 1aeT Bo3MOXKHOCTh B JOCTYITHOM
(dopMe MO3HAKOMUTHCS C XUMHUUYECKUMHU MTPOLIECCAMU U SIBICHUSMH, IPUOOPECTH OIBIT pabOoThI B
XUMHYECKOH J1ab0paTOpuH, OKYHYTHCS B MHP XHMHH BEIIECTB M MaTEPUAIOB, XHMHYECKHX
OTIBITOB, HAYYUTHCS BELICIATH IPOOJIEMY M HAXOAUTH ITyTH PEIICHHsS Yepe3 IKCTIEPUMEHT.

e u 327241 NpOrpaMmabl

— OCBOCHHME BaXHEUIIMX 3HAaHUA OO0 OCHOBHBIX MOHATHUSAX M 3aKOHAX XUMHH; O
(byHIaMEHTAIBHBIX XUMHYECKHX 3aKOHAX, JIGKAINX B OCHOBE COBPEMEHHON HAayYHOW KapTHHBI
MUpa; HanOoJiee BAKHBIX OTKPBITHSAX B 00JaCTH XMMHUH, OKa3aBIINX OINPEEISIoNIee BIUsSHIE Ha
pa3sBUTHE YEJIOBEKa, €ro JESITEIbHOCTH M HOBBIX TEXHOJIOTHI; METOAAaX HAYYHOIO IMO3HAHHUS
PUPOIB;

— OBJIAJICHUE YMEHHWSMHU HaOII0JaTh XWMHYECKUE SIBIICHUS, TPOBOIUTH HAOJIOACHUS,

OITMChIBATh Ha6J'IIO)IaeMI)Ie SABJICHUS, IIJIAHUPOBATH W BBINNOJIHATE XUMHWYCCKHUE OKCIICPHUMEHTEI,
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BBIJIBUT'aTh TUIOTE3bl; MPUMEHATh IOJyYEHHbIE 3HAaHUSA JUIsI OOBSCHEHUS Pa3HOOOpPAa3HBIX
XUMHYECKMX SIBJIEHMI M IPOIECCOB; OLEHUBATh JOCTOBEPHOCTh €CTECTBEHHOHAYYHOM
uH(OpPMAaLIMKU; MTPOU3BOANTE PACUeThl HA OCHOBE XMMHUYECKUX (POPMYJI BEIIECTB U YpPaBHEHUH
XUMHUYECKHUX PEaKIIM;

— pa3sBHTHE IIO3HABATCIIBHBIX HHTEPECOB, MHTEIUICKTYaJbHBIX M  TBOPYECKHX
CHOCOOHOCTEH B IpoIiecce MPOBEACHUS XUMUYECKOT0 SKCIIEPUMEHTA, TPUOOPETEHUS 3HAHUH 110
XUMHA C UCIOJBb30BAHUEM pA3IMYHBIX HMCTOYHUKOB HMH(OpPMAMu H  COBPEMEHHBIX
MH(POPMALMOHHBIX TEXHOJOIMH, CAMOCTOSITEIBLHOIO MPUOOPETEHHsI 3HAHUN B COOTBETCTBUU C
BO3HHUKAIOIIMMU JKU3HEHHBIMH TOTPEOHOCTAMU;

- pa3BUTHE HHTEpEca K COBPEMEHHOMY €CTECTBO3HAHMIO M HOBEHMIIMM TEXHOJIOTHSM,
Pa3BUTHE HABBIKOB HAYYHO-UCCIIEOBATEIBCKOM U MPOEKTHOM 1€ATEIbHOCTH;

— IPAaKTUYECKOE HCIOJIb30BaHUE MPUOOPETEHHBIX XMMUYECKUX 3HAHUNH M yMEHUH s
peLIeHHs MPAKTUYECKUX 3ajjay IIOBCEAHEBHOM KU3HU, oOecrieueHus: 0€30MacHOCTH COOCTBEHHOM
YKU3HU, PalliOHAJILHOTO NPUPOIOIIOJIB30BAHUS U OXPaHbl OKPYKAIOILEN CPeIbl;

— MOATrOTOBKA yYalUXCs K YCIEIIHOMY YYaCTHUIO B MHTEIUIEKTYyalbHBIX KOHKYypcax U
OJIMMITNAJAX 110 XMMHH, BXOJSLIUX B [IEPEUEHB OJIUMIINA/L NIKOJIbHUKOB.

IIporpamma mnpezmnonaraeT MHOATOTOBKY YYalIMXCS K YYacTUIO B KOH(pEpeHLUsX,
OJIMMIIMAJAX, PAa3JIMYHBIX MyOJUYHBIX BBICTYIUIEHUSX, COPEBHOBAHMSIX PErMOHAIBHOIO,

BCEPOCCHUIICKOTO YPOBHEM.



COJEPXAHUE INTPOI'PAMMBI

Coaeprxkanue MporpaMmbl IIPeIII0JIAraer:

— MOBBIIIEHHBIN YPOBEHb HHAUBUAYAIU3ALUN 00YUEHUS;

— CUCTEMAaTUYECKYIO TPYIIIIOBYIO PaboTy;

— yriryOnéHHOE U3ydeHHUe IIpeMeTa;

— CHCTEMaTHYECKOE HCIOJb30BaHHE 3JEKTPOHHBIX MCTOYHHUKOB U CPEICTB 00pabOTKU
uHpOpMaLnu;

— pa3BUTHE U MPOJBIKEHUE OOYyYalOIIUXCS Yepe3 CHCTEMY HHTEIEKTYaIbHbIX
MEpOIPHUATHIA.

IIporpaMmMa Kypca npeaycMaTpuBacT 0OyueHUE OJapeHHBbIX IIKOJIbHUKOB 9-11 kiaccoB
«XuMHSI» U paccUMTaHa Ha 9 4acoB B HENEIIO HA MPOTSHKEHUU BCEro y4eOHOro roja.

OcHOBHbBIE METO/1bl 00yUEHUSs, IPUMEHEMbIE B IPOXOXKAECHUH ITPOrPAMMBI:

1. Ycrabii.

2. YacTUYHO-TIOUCKOBBIH.

4. UccnenoBaTenbCKUil.

5. ITpoeKTHBIN.

IInanupyemsle pe3yJibTaThl 0CBOCHHS MPOTPAMMBI:

[IpenMeTHbIE KOMITETEHIUH:

- TOpuoOpeTyT 3HaHMS B O0OJACTHM XHMMHH, HaBbIKM paboOThl B J1aboOpaTopuu, C
XMMHWYECKMMH PEaKTHBAMU M HAay4HBIM OOpYJOBaHUEM, TEXHUKU MPOBEIEHUS J1aOOPaTOPHOIrO
IKCIIEPUMEHTA.

- Haydarcs HaOJoJaTh U OINUCHIBaTh JIEMOHCTPAL[MOHHBIE M CaMOCTOSITEIIBHO
IIPOBEJICHHBIE IKCIIEPUMEHTHI;

- HayuaTcs JeJ1aTh BBIBO/BI M YMO3AKIIIOUEHHUS U3 HAOIIOACHNH, U3YYEHHBIX XUMHUYECKUX
3aKOHOMEPHOCTEH, IPOrHO3MPOBATh CBOMCTBA HEU3YYEHHBIX BEIIECTB II0 AHAJIOTHU CO
CBOICTBaMM U3yUYEHHBIX.

MeTtanpeamMeTHble KOMIIETEHIINU:

- HaydaTcsl UCIOJIb30BaTh YMEHHUS M HaBBIKM paboThl ¢ WMH(pOpMalMel, JIUTepaTypoH,
TaOJMYHBIMU JaHHBIMHU, CXeMaMH, METOJTUKAMH NIPOBECHUS HKCIIEPUMEHTOB.

- Hay4arcs CHCTEMaTU3HpOBaTh, CONOCTABIATh, aHAIM3UPOBATh HAOIIOAEHUS U JaHHbBIE
MOJTy4YEHHBIE B IIPoOliecce MPOBEACHUS SKCIIEPUMEHTOB;

- HayydaTcsl TEHepupoBaTb HJEU U OIpeNeNiaTh CPeACTBAa, HEOOXOAMMBIE [UII HX
peann3anny.

JINYHOCTHBIE KOMIETEHLINU:

- HaydaTCs INPOSABIIATE TBOPUYCCKYIO aKTUBHOCTh, MHUIITUATHBHOCTb U CAMOCTOATCIIbHOCTD,
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- MPUOOPETYT TOTOBHOCTh M CIIOCOOHOCTH K CaMOPa3BUTHIO W CaMOOOpa30BaHUIO Ha
OCHOBC MOTHUBAIINU K 06y‘IeHI/IIO U IIO3HAHUIO,
- c(OpPMHPYIOT OTBETCTBEHHOE OTHOIICHUE U YBAXKUTEIHLHOE OTHOLICHUS K TPYLY;

- chopMupyIOT CIOCOOHOCTH PpaboOTaTh B COTPYAHUUECTBE C YWICHAMU IPYIIIIHL.



YYEBHO-METOANYECKOE OBECIIEYEHUE U MATEPUAJIBHAS BA3A
Jlnist poBeieH s IEMOHCTPAIIMOHHBIX SKCIIEPUMEHTOB, JIAOOPATOPHBIX U MPAKTUYECKUX
3aHATUI 110 XUMUU:
Hoytoyku Acer Aspire — 4 mr.
JlabGopaTopHbIi JMCTHILIATOP BOAbI — 1 1T,
AHanuTHYeCKHe Bechl -1 mIT.
KopotkodoxycHslii npoexTop — 1 mT.

Hudpossbie madopaTtopun Releon Point - 4 komiiekTa, BKR/IO4Yaomue:

. Mynbpruaarauk Point Xum-1

. JlaT4uK BBICOKOHM TeEMIIEpaTyphl
. Hatuuk pH

. JlaTyuk 37eKTponoTeHIuana

. JlaTyuK KOHLEHTpAM1 HOHOB

. JlaTuuK ONTHYECKOM TUNIOTHOCTH (KOJIOPUMETP)
. Akceccyapsbl

. Kpartkoe pykoBoacTBO

. Metoanueckue peKoOMeHAaluu
. ®dnemka

. Kabenb-pynerka (1-41t)

. [TporpammHoe oOecrieueHue

OcHoBHBIMU ~ KOMITIOHEHTamMHu Iu¢poBoit jaboparopun Releon Point sBasitoTcs
MyJbTUAATYUKA. OJHO YCTPOWCTBO IO3BOJMT HM3MEPHUTH OJHOBPEMEHHO Cpa3y HECKOJIBKO

OKa3aHWM.



Hamuux pH
[

I[aT‘lI/IK HU3MEPACT BOI[OpO,Z[HI:Iﬁ IIOKa3aTcCJib pH B NUCCJICAYCMBIX paCTBOpaAx.

Jrana3oH usmepeHust ot 0 1o 14 pH
Pazpemenne 0,01 pH

Juamnazon padouux temneparyp ot 10 no 80 °C

Jlamuuk 8b1COKOIL memnepamypul

Juamna3oH usmepeHus or — 200 mo 1300 °C
Pa3pemenue 0,25 °C

MaTepI/IaJ'I BBIHOCHOT'O HIyIia HEprKaBCrolas CTajib C

XPpOMUPOBAHHBIM ITOKPBITHEM

damyux ynekmponpogooumocmu

Crneuuduxarnms

Juana3zon u3mepenus 1 ot 0 1o 200 MxCm/cMm
Juanazon usmepeHus 2 ot 0 1o 2000 MxCm/cMm
Juanazon u3mepeHus 3 ot 0 1o 20000 MxCm/cMm

damyux onmuyeckoii niomuocmu (Koaopumemp)




JlaTyuk wW3MepseT KOJMYECTBO IMPOIYCKaeMOro CBETa 4Yepe3 HCCICeIyeMblii pacTBOp Ha

ONPEAEIECHHOMN JUIMHE BOJHBI.

JITUHBI BOJIH NCTOYHHKA CBETA 465, 520, 630 aMm
Juanazon m3mepenus ko3 dumuenra npomyckanus ceera ot 0 1o 100 %
Paspemenue npu nuzmMepenuu ko3¢ puIreHTa nporycKkaHus 0,1%
Jlnana3oH u3MepeHus: ONTUYECKON MIJIOTHOCTH or0xo2D
Paspemenue npu u3smMepeHnn onTUYECKON MIOTHOCTH 001D
Cxanupyrommii  30H10BbIii  Mukpockon C3M «NanoEducator» BbICOKOI'0
pa3pelieHHs1 OCHOBAH HAa B3aMMOJEHCTBMM 30HJAa KAaHTWIEBEPa C IOBEPXHOCTHIO

HCCJIelyeMoro oopasua.

LR T— — POLROEY

EFTAND
Lares

L1 L TR
Tmipt THan cpasin s N

¢ suyueavEcoh

Nepearens

[T T

o
DiveTid NEDEMEUINAS CERIMDS € OB ExZH
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NanoEducator mogmepxuBaeT Bce 6a30BbIe METOJIUKH aTOMHO-CHUJIOBOW U CKaHUPYIOIEH
TYHHEJIBHON MHUKPOCKOIMH, ITO3TOMY OH MOKET OBITh MCHOJBb30BaH i 006X ACM u CTM
M3MEPEHUI U SKCIIEPUMEHTOB B HAyUHBIX UCCIIEAOBAHUAX!

HccnenoBaHue aTOMHBIX CTPYKTYpP
HccnenoBaHue METaJUIMYECKUX HAHOCTPYKTYP
HccnenoBaHne MarHUTHBIX CTPYKTYP
HccnenoBanue moaIuMepHBIX 0O BEKTOB
HccnenoBanue 6M0I0IrHYECKUX 0OBEKTOB

I/ICCJ'IG,I[OBaHI/IC YIJIIEPOAHBIX HAHOMATEPHUAIOB
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YUYEBHO-TEMATHYECKHH ILTAH «XUMMUSI»

(9-11 xaacesr) (315 gacoB)

Ne Tema Kon-Bo

4acoB

1 Bbaok I. «Teopernyeckue 0CHOBBI XUMMIDY 72
Heopranmnueckas xumusi. 130panHbie TIaBbI.

Oprannyeckas Xumus. MI30paHHbIE II1aBbI.

2 Baok II. «Pemenue 3agay mo XMMuUH 0a30B0ro u mosbimmenuoro | 90
YPOBHS CJI0:KHOCTH»
3anayn 0a30BOTO U MOBBIIIEHHOTO YPOBHS CIOKHOCTH.

OnumnuagHele 3a1a4H1.

3 Baok III. «9kcnepumeHTAILHBIE OCHOBBI XMMHU» 72
[IpaBwia pabotel B srabopatopuu. JlaboparopHas mocyna W HaydHOE
obopymoBanue. IlpaBmima Oe3omacHOCTH Tpu paboTe C  CAKUMH,
TOPIOYMMH M TOKCHUYHBIMU BEIIECTBAMHU, CPEICTBAMHU OBITOBOW XUMUH.
Hayuneie METO/IBI UCCIIEJIOBAHUS XUMHYECKHUX BEIIIECTB.
l'unpoxumudeckre METOAbl HCCleoBaHUsA. Martepuaabl W METOJIBI
HAHOTEXHOJIOTHUH.

4 Paznen V. «IIpoekTHO-UCCIE10BATENbCKAS 1€ATEIbHOCTD) 81
HccnenoBanne NmoOBEpXHOCTU MaTepHalla Ha CKaHUPYIOLIEM 30HI0BOM
MHUKPOCKOIIE.
lMunpoxumudeckue nucciae10BaHus BOJIHBIX 00ObEKTOB.

[TonroToBka K ydacTMIO Ha HAyYHBIX MEPONPUATHSAX PErHOHAIBHOTO,
BCEPOCCUICKOT0 YPOBHS.
3amuTel MPOEKTOB.
UTOI'o 315
ITnan pa6ots! Ha 2023-2024 yu. rox
Ne Copepxanue 3aHATHH Cpoku npoBeneHus
1 Ha6op yuamuxcs ¢ 9-11 xmacce CeHts6pb
2 Cosznanue rpyIin CeHTs0pb
3 VYdacTie B OJIMMIIMAAAaX U HAYYHBIX MEPONPHUATHAX IIKOJIbHOTO, | HosOpb-1exadpb
MYHULUTAIBHOTO U PETHMOHAIBHOTO YPOBHS
4 VYyactue B IIKOJIBHBIX M HAy4YHBIX  MEpOIpHATHsX, | B Teuenue rona

KOH(I)CpCHI_[I/ISIX PEruOHaJIBHOI'O U BCCpOCCHﬁCKOFO YpPOBHA
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10.

11.

12.

13.

CIIUCOK UCITOJBb30OBAHHBIX UCTOYHUKOB

IL.LU. becnanoB. Metoauueckoe mocobue. Peanmzammsi oOpa3oBaTelbHBIX MPOrpamMM IO
XUMHUM C UCHOJb30BaHUEM o00OpyldoBaHMsl  JeTckoro TexHomapka «llxonpHbIi
KBaHTOpuyM». MockBa. 123 c.

https://rl.ru/products

Hopouskun B.H., bepexnas E.I'., ®epaneBa B.A. OI'D 2022 Xumus. 9 kiacc.

Temarndeckuil TpeHUHT. Bce TUIIBI 3a1aHMid.

Hoponskun B.H., bepexnas E.I'., ®espaneBa B.A. EI'D 2022 Xumwus. 10-11 xnaccsl.
Tematnyeckui TPEHHUHT. baszoBas u [IOBBIIIICHHAS CII0KHOCTb.
Anexcunckuii, B. H. 3anumarensHbie onbiTl mo xumuu: Kuwura ans yuurtens / B. H.
AnekCHHCKHM. — 2-¢ u3., ucnp. — M.: [IpocBemenue, 1995 — 96 c.

Kyxymkun FO.H. Xumus Bokpyr Hac / FO. H. Kykymkun — M: Beicmas mkoma, 1992
Crenun, b. J[. 3anumarenshbie 3aganus u 3¢ dexrasie onbitel o xumuu / b. J.Crenun, JI.
10. Anmukb6eposa. — M.: [Ipoda, 2002 — 432 c.

AceeB B.A., 3onorapes B.M., Hukonopos H.B. IIpubopbl u MeTOIBI HCCIEIOBaHUS
HaHoMmartepHuanoB ¢oroHuku. Y4ed. mocodue. CI16: U3n-Bo Yuusepcurera UTMO, 2015. —
130 c.

JlaBpentbeB A.I'. Bosmoxknoctu C3M «NanoEducator» mpu BbIIOTHEHHH JTaOOPaTOPHBIX
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