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1. TIOSICHUTEJILHAA 3AITHCKA

PaGouas mporpamma Kpyxka «Texmomormueckmit» Juis 8 Kmacca cocTaBlieHa B COOTBETCTBHH ¢ Tpebopanmsamu DesepaibHOrO
TOCYApCTBEHHOTO 00pPA30BATENLHOTO CTAHAAPTA OCHOBHOTO o6miero obpaszopanms’ (nanee — ®I'OC O00), paccuurantoro na 35 gacos (1 Hac B
HEIEN0).

JlaHHEIH Kypc HMEET CBO€# LIeNbI0 Pa3BUTHE MBINUICHHS, PEXKIe Beero, 1 GopMHPOBAHAE CHCTEMHOIO MBIIICHHUA.

U cnioco6eTByeT pelIeHHIO CISAYIOMMX 3a1a4:

®  3HAKOMCTBA OOYYAIOIMXCS C METOZOM Hay4HOrO MO3HAHKS ¥ METOJaMH UCCI¢I0BAHHA OOBEKTOB H ABICHUH IPHPOIbI;

o mpuobpeTeHus oOyUaloMUMUC 3HAHHI 0 MEXaHHIECKUX SBNCHUAX, PH3HdecKUX BEIHIHHAX, XapaKTEPU3YFOUIKX 3TA SBICHUS;

e (opMHpOBaHHE y OOYYAIOMMXCA YMCHHH HaONONaTh TpHUpPONHbIC SBAEHHS W BBINONHATL ONBITH, naboparopHble pabOTH H
SKCHIEPUMEHTAIBHEIE HCCIEI0BAHMS C HCTIOIB30BAHIEM U3MEPHTENLHBIX PHOOPOB;

e oOBnageHus OOYYAIOMMUMMCH TAaKMMH OOUICHAyYHBIMH TIOHATHSMH, Kak IPHUPOIHOE SBJICHUE, 3MIMPHYECCKH yCTaHOBJICHHBIN (aKT,
npobiema, THIoTe3a, TEOPETHYECKHH BBIBOJI, PE3YNIETAT SKCIEPUMEHTAILHON ITPOBEPKH;

® MOHMMaHHE OOYHYAIOMMMHMCH OTIMUMM HAyUHBIX JaHHBIX OT HempoBepenHOH HH(MOpMAUUH, UEHHOCTH HAyKH Ui Y/IOBIECTBOPCHHA
OBITOBEIX, MPOU3BOACTBEHHBIX M KY/IBTYPHBIX OTPeOHOCTEH YETI0BEKA.

IlenHOCTHLIMM OPHEHTHPAMM [P OCBOSHMH Kypca CIY)KAT: COLMAabHas cONUAAPHOCTB, TPYA H TBOPYCCTBO, HayKa, HCKYCCTBO, PHPO/a,
YeJI0BEYECTBO H €ro pa3BHUTHE.

1 I'pukas Munncrepctsa o6pasosanus u Hayku Poccuitckoit ®enepaunn o1 17.12.2010 Ne 1897 «O6 yreepraeHny @elepaibHOIO rocyAapeTBEHHONO 00pa3oBares;bHOTO CTanapTa
OcHOBHOMO 0f1ero ofpasosanusy // BlonieTeHb HOPMATUBHLIX AKTOB (EePaNbHLIX OpraHoB uenomHuTeneHOH BaacTi/. 2011, Ne 9.




2. PE3YJIBTAThI OCBOEHWS KYPCA BHEYPOUHOM NEATEJIBHOCTH

Hsyuenne Kypca HanpaBieHO Ha (opMHpoBaHAE JIHYHOCTHBIX, MeTANpPeAMETHBIX H MNpeIMETHBIX Ppe3yJbTaToB O00y4eHHs,
COOTBETCTBYIOIHX TpeboBaHusM (he/iepanbHOro rocyAapcTBEHHOTO 00pa3oBaTeIbHOTO CTaHAapTa OCHOBHOIO 001Iero o6pa3oBaHus:

JInuHOCTHBIE Pe3yAbTATHI:

1. ®opMupoOBaH#e OTBETCTBEHHOIO OTHOIICHHS K YYCHHIO, TOTOBHOCTH H CIOCOOHOCTH K €aMOOOpa30BaHMIO M CaMOPa3BUTHIO HA OCHOBE
MOTHBAIHHA K 00YYEHHIO ¥ MO3HAHUIO, Pa3BHTHE CAMOCTOSTENLHOCTH B MPHOOPETEHUH B COBEPIICHCTBOBAHHH HOBBIX 3HAHHMI;

2. @opMHpOBaHHE [03HABATEIbHBIX HMHTEPECOB, Pa3BUTHC HHTE/UICKTYalbHBIX, TBOPYECKMX CnocoGHocTei, (opMupoOBaHKe O0CO3HAHHOIO
BbI0OpA M MOCTPOCHHE JabHeHIneH HHAHBHAYAIbHOH TpaekTopun 00pazoBaHus,

3. Bocnutanne poccuiickoif rpaxaHcKod HACHTHYHOCTH: NATPHOTH3MA, yBaxeHua K OTeuecTBy, OCO3HaHNS BKJIAAA OTEYECTBEHHBIX YUEHEIX B
pa3sBHTHE MHPOBOH HAYKH;

4. QopMHpOBaHKE LENOCTHOIO MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DasBHTHS HayKu W OONIECTBEHHOW TPAKTHKH,
yOEXKICHHOCTH B BO3MOXHOCTH MO3HAHHMs NPHPOJBI, B HEOOXOIMMOCTH pPasyMHOIO HCHONL30BAHUA JIOCTIDKCHHM HAyKH M TEXHOJOTHH Ui
JaJbHEHIIEro pa3sBHTHS YeN0BEYECKOro 00IIecTBa, YBaKEHUsS K TBOPLAM HayKH H TEXHHKH, OTHOIICHHS K (H3HKe KaK K dNIeMeHTy obIeueioBedecko
KylbTyPBbI;

5. Ymenue KOHTPOMHPOBATE NPOLCCC | PE3YNbTar uﬁmmmoﬂ H HCCIIeIOBATENBLCKON ASATENEHOCTH B NIpoliecce U3YYEHHS 3aKOHOB NIPHPO/BI;

6. @opMHpOBaHHE KOMMYHUKATHBHOH KOMICTEHTHOCTH B OOLICHHM M COTPYAHMYECTBE CO CBEPCTHHKAMH, JETBMH CTAPIIETO W MIAJIIEro
BO3pacTa, B3pPOCABIMH B Iporecce 0Opa3oBaTeNbHOM, OOIIECTBEHHO TOJNE3HOM, Y4eOHO-HCCIIENOBATENbCeKOM, TBOPYSCKOM M APYrHX BHIOB
JIeATeNbHOCTH,

7. ®opMHpPOBaHHE OCHOB IKOJIOTHIECKOH KyIbTyPBI, COOTBETCTBYIOMIEH COBPEMEHHOMY YPOBHIO SKOJOIHYECKOTO MBILUICHHS, PA3BUTHE OMBITA
9KOJIOTHYECKH OPHEHTHPOBAHHOM pediIeKCHBHO-OLEHOYHOH AeATENEHOCTH B KH3HEHHBIX CHTYaIHAX

8. KpuTHYHOCTH MBIIUICHHS, HHALMATHBRA, HAXOAYMBOCTh, AKTHBHOCTD IIPH PEINCHHH NPAKTHYECKHX 3akad.,

MeTtanpeavMeTHbIe Pe3yIbTATHI:

1. YMeHHE caMOCTOSTENBHO ONpEAeNATh LIS CBOETo 00y4YeHHs, CTaBATh H (HopMynaMpoBaTh HJIA ce6s HOBbIE 3ajadH B yuébe, pa3BuUBaTh
MOTHBBI ¥ HHTEPECHI CBOEH NO3HABATENBHON ACATEILHOCTH,

2. YMeHHE COOTHOCHTh CBOHM JACHCTBHSA C IUIaHMPYEMBIMH pe3yJbTATaMH, OCYHIECTBJIATH KOHTPOJIb CBOEH JEATE/IBHOCTH B IpoLecce
JOCTHXKEHMS Pe3yiibTaTa, ONnpeleiaTh crocoOsl AeHCTBHA B paMKaX NpeUIOKCHHBIX YCJIOBHHM M TpeOOBaHMIi, KOPPEKTHPOBATH CBOW JIEHCTBHS B
COOTBETCTBHH C M3MEHSIOIEH S CUTyaluei;

3. VmeHue ompezmensTs NOHATHA, CO3AaBaTh OOOOIICHMS, YCTAHABIMBATh AHANOTHH, KIAaCCHQHIMPOBATH, CAMOCTOSTEBHO BbIOHPATH
OCHOBaHHA ¥ KPUTEPHH JUlsl KNacCHUKALNH;

4, YcraHaBIuBaTh MPUYUHHO-CIE/CTBEHHBIE CBA3H, CTPOHTH JIOTHUECKOE PACCYKICHHE, yMO3aKIOYeHue (HHAYKTHBHOE, JEIYKTUBHOE U IO
aHAJIOTHHK) U JIeNaTh BEIBOALL,




5. Pa3BuTHE KOMIIETEHTHOCTH B 00IACTH MCIIOJIb30BaHUS HH(POPMAIIHOHHO-KOMMY HUKAIIHOHHEBIX TEXHOIOTAMH;

6. [leproHauaneuble npencraBieHns o0 HAEIX H 0 MeToAax (H3HKH KaKk 00 YHHMBEpCANbHOM HHCTPYMEHTC HAYKH H TCXHHKH, O CPCICTBE
MOZETHPOBAHUA SIBICHHH U IIPOLECCOB;

7. YMeHnre BHACTH (PU3HYECKYIO 3aady B KOHTEKCTe NPoOIeMHOM CUTYallHd B APYTHX JUCLHILIMHAX, B OKPYKaIOIMEH XKHU3HHA;

8. YMmenue HAXO[UTh B Pa3sM4YHBIX MCTOYHMKaX HH(OpMaNWio, HeoOXOMUMYIO s peimncHHs ¢Gu3AYCCKHX 3a1adv, H MPeACTaBsiTh € B
TMIOHATHOH (opMe, IPHHAMATH PEINCHNUE B YCIOBHSIX HEIONHOM MM M30BITOUHOMN, TOYHOM HUITH BEPOSTHOCTHOM HH(pOpMALHH;

9. Vmenne opranu30BHIBaThE Y4eOHOE COTPYIHHYECTBO ¥ COBMECTHYIO JIESTENIBHOCTE C YUYUTENEM M CBEepCTHHKAMH; paboTaTh HHAUBHIYATBHO H
B IpyNIe: HaXOMuTh O0liee pelleHHe W pa3pelars KOHQIMKTEI Ha OCHOBE COLIACOBaHMA [O3ULMI ¥ yJeTa HMHTEpecoB; (opmymmpoBars,
apryMEHTHpPOBATh U OTCTAHBATh CBOE MHEHHE.

10. YMeHHe BBIABATATh THIIOTE3BI IPH PELICHHH 3a/1a49H TOHEMATH He00X0IHMOCTh HX NPOBEPKH;

11. [lornManne CyIIHOCTH ANTOPETMHYCCKHX NPeANUCAHNHA B YMCHHE JICHCTBOBATh B COOTBETCTBHH C NPEIIOKEHHEIM aJITOPHTMOM.

IIpeameTHbIE Pe3yAbTATHI:

1. Oco3HaHue LEHHOCTH M 3HA4CHMS (PU3HKHM M € 3aKOHOB /I MOBCEJHEBHOH )KM3HH YENOBEKa W €€ POJIM B Pa3sBHTHM MATEPUAIbHON H
JYXOBHOM KYJIBTYPBIL.

2. QopMHpOBaHHE MPeACTABIEHUH 0 3aKOHOMEPHOH CBS3H U MO3HABAEMOCTH SIBJICHUE TPHPO/LI, 00 00BEKTHBHOCTH HAyYHOTO 3HAHUS, O CHCTE-
MooO6pasyowei poiu Gu3HKH Ul Pa3sBUTHS JPYTHX €CTECTBEHHBIX HAYK, TEXHHKH H TEXHOJOTHI.

3. ®opmMEpOBaHHE [1PE/ICTABICHHUIT O 3aKOHOMEPHOH CBS3U M I03HABAEMOCTH SBISHHH MPUPOIEL, 00 00BEKTHBHOCTH HAYYHOIO MO3HAHMS, O CH-
cTeMo00pasyromel poi (U3NKK 1Sl pa3BUTHSL IPYTrUAX HAYK, TEXHUKH M TEXHONOTHif.

4. ®opMupOBaHUE NEPBOHAYANBHBIX NPEACTABICHUH 0 (PH3MIECKON CYIIHOCTH SBICHHH MPHPOJibI, BUAX MATEPHH, YCBOCHHE OCHOBHEIX HJICH
(H3UKK TENNOBLIX SABJIECHUH (OCHOBHBIX Monoxeruit MKT, 3akoHOB TepMOIMHAMEKH, OCHOBHBIX MPUHIAIIOB pa0OTHI TEILUIOBEIX MAIIHH, 3aKOHOB 3JICK-
TPOCTaTUKH, IOCTOAHHOIO TOKa, Amriepa, Jloperna).

5. YcBoenus cMbicia (pU3HYECKHX 3aKOHOB, PACKPHIBAIOIINX CBS3b (PU3MYECKHX SBJICHUH, OBIafeHue MOHATHIHEIM anmaparoM W CHMBOJIAYE-
CKHM S3BIKOM (hH3UKH.

6. ®opMHpPOBaHKE HAYYHOIO MUPOBO33PEHHS KaK pe3yibTara H3y4ueHHs! (DyHIaMeHTaIbHbIX 3aKOHOB (DHU3HKH; YMEHHS IIONB30BATECS METONAMH
Hay4YHOTO TO3HAHHA IPHPOJIBI: MPOBOAKTH HAOMONECHHS, CTPOUTD MOJIENH M BEIBUIATh THIIOTE3bI, OTHICKHABATh H GOPMYIHpOBATE [OKA3aTeNbCTBa Bhl-
JBHHYTHIX THIIOTE3; INIAHEPOBATh H BBHITONHATH SKCIICPHMEHTHL, IIPOBOIHTE OPAMEIC M KOCBEHHbIE H3MEpeHHs C UCIIONb30BaHHEM IIpubopos, 0bpabda-
THIBaTh Pe3y/IbTaThl K3MEPEHHH, IOHUMATE HEM30EKHOCTE NOTPEITHOCTEH MFOOBIX U3MEPEHHH, OLEHMBATH rPasHIlbl HOTPEITHOCTSH H3MEpEHUit, TIpe/T-
CTaBIIATH PE3yIbTAThl H3MEpeHHH ¢ moMoLBIo Tabuil, rpadHKoB U GopMYyIL.

7. OGHapyxuBarh 3aBHCAMOCTH MEX1y (HU3MYECKMMH BEIHYMHAMH, BRIBOIAUTH W3 SKCHEPHMEHTAIBHAIX (AKTOB U TEOPETHYECKHX Mojenei
(u3rUecKue 3aK0HbBI, OOBSICHATH MOTYUEHHBIE PE3YNBTATHI ¥ /I€1aTh BHIBOJIHI;




8. llonuvaHue QU3HUECKHX OCHOB M MPHHUMIOB AcHCTBHA (paboThl) MAllMH M MEXaHW3MOB, CPEACTB NEPEABIKCHHS H CBsI3M, OBITOBBIX
npuOOpPOB, MPOMBIILICHABIX TEXHOJIOTHYECKUX IPOLECCOB, BIHSHHSA HX HA OKPYXAIOMYIO CpPely; OCO3HAHME BO3MOXKHBIX NMPUYHH TEXHOTEHHBIX H
IKOJIOTHYECKHUX KaTacTpod;

9. ®opMuUpOBaHHE yMEHHMs NPHUMEHSTH TEOpPETHYECKMEe 3HAHMS N0 (H3MKe Ha TNpakTHKe, pemars (u3ndeckue 3ajayd; MIIAHUPOBAThL B
HOBCEIHEBHOH JKH3HH CBOH JEHCTBUA ¢ NMpHMEHEHHEM MONYHUeHHBIX 3HAHHN 38KOHOB MEXAHMKH, YMEHHS HONb30BaThea (H3MYECKHM TEKCTOM
(aHaNMH3HPOBATL, H3BICKATh HEOOXONuMYH HHQPOPMALMIO), TOYHO H TIPAMOTHO BEIPAKATH CBOH MBICIH € IPHMEHEHHEM MAaTeMaTHYCCKOi
TEPMHHOJIOTHH H CHMBOJIMKH, IIPOBOIUTH KiIacCHPHKALIHE, JIOTHYeCKHe 000CHOBaHHS;

10. Brnanenne 6a30BbIM NOHATHHHBIM aNapaToM MO OCHOBHBIM paseiiaM CONCPIKaHHS.




3. CONEP)KAHHUE BHEYPOYHOM AESATEJBHOCTH

IJIABA 1. CTPOEHUE M CBOMCTBA BEIIECTBA - S YHACOB

Crpoenne sBemectra. B3aumoseHcTee yacTri BemecTsa. MoJEH CTPOSHUS I'a30B, KHAKOCTEH 1 TBEPABIX TeN-
Jlabopamopuvie pabomoi:

H3mepenrne pasMepoB MOIEKY/ C IOMOIIBIO MAJETKH.

U3ameperue pasMepoB MajbIX TEI MECTOIOM PAZIOB.

Ipumepnoie membvt npoexmHbIX U UCCIEO0BAMENLCKUX pabom.:

Co3nanne 00beMHON MOASITH KPUCTAUIHYECKOM PEIIETKH HEKOTOPEIX BEIECTB.

Cnocolsl H3MEpPEHHA PasMEPOB MOJICKYIL.

Dopmbi Op2aHU3AYUY OeAMENLHOCMU — KITACCHO-YPOYHAs, PeriaMeHTHPOBAaHHAsA JUCKYCeHs, paboTa B Maibix rpyHnax
Budwi desamenvHocmu — YTeHHE W 0OCY)KICHHE TEKCTa cTarell MHTEPHET-calTOB, obCyXKACHHE NOKIafoB ¥ HPE3EHTANHH, COCTABICHHE H
peleHue 3aga4, 00CyKIeHue cnocoO0B perneHHs.

I'JIABA 2. OCHOBBI TEPMOJWHAMMUWKH - 7 HACOB

Tennoroe pasroBecue. Temrieparypa u criocoOsl ee u3mMepenus. CBA3b TeMIepaTypsl CO CKOPOCTBIO XaoTH4eckPTO ABHIKEHHS YACTHIIL.
BHyTpeHHss SHeprus U CrocoOsl ee w3MeHeHus. Bujnl TernooGMena. KomuuectBo TemnoTsl. YiensHas TerIOSMKOCT. 3aKOH COXpaHCHHSA
SHEPTHH B TEILIOBBIX Mpoueccax. HeoOpatumMocTs nponeccoB TemioodMeHa.

Jlabopamopnuie pabombi:

H3yuenue cxopoct TemioobmeHa.

W3meperne yaenbHON TENMOEMKOCTH XUIKOCTH.

mﬁnﬁimﬁlzm meMbl HPDOEKHIHBIX U UCCIe006amenbCKux ﬁh@bwwmn

HUctopns coznanus mpubopoB A1t H3MEPEHHS TEMIIEPaTy PEI.

Buzsl Teruionepenain, HCONB30BAHHE B TEXHUKE U OBITY.

Hcnonszoranue 3Hanuit o BUax TermooOMeHa B CTPOUTENBCTRE.

Ucnonszopanne 3qanmit 0 Bugax rermioodMmena B padboTe Moaenbepa.

Beunbiii reuraresis — Mu( MM peajbHOCTH?

Dopmbl opeanusayuy OeamenbHOCMY — KITACCHO-YPOYHas!, PEerTaMeHTHPOBAHHAaA JUCKyccHs, paboTa B Manbix rpynnax

Buovi desmensHocmu — YTeHHE W OOCYXICHHE TEKCTA CTarell HHTEpHET-CaiiToB, 0OCYXICHHME HOK/Iai0B U TMPE3CHTAlMH, COCTABIEHHE H
pelenne 3a1a4, 00cyxaeHue cnocoboB peIneHHsl.



IVIABA 3. ABMEHEHHE ATPETATHBIX COCTOSIHUI BEIIECTBA - 4 YACA

Vcniapenyie ¥ KOHACHCAIMS, KUEHHE. 3aBHCHMOCTH TEMIIEPaTyphl KUIICHHS OT JaBjeHus. BiaxsocTs Bo3ayxa: [L1aBienne n KpucTaLu3aims.
VYieneHas TenioTa IUIaBieHus ¥ napoodpazoBaHus. YiensHas TeIora cropanus. Pacyer kormyecTsa TenoTs IPH TEIIO00MEHE.
Jabopamopnuie pabomuot:

H3yyeHne 3aBUCHMOCTH CKOPOCTH HCIApeHHs OT BHEIIHUX yCIOBHH M CTPOCHHs BEILECTHA.

H3mepenue BIQKHOCTH BO3TyXa C MMOMOIIBIO BOJIOCSHOIO THTPOMETPA.

Ilpumepnvre membl RPOEKMHBIX U UCCTEO08AMENLCKUX pabom:

Pocr kpucTaLios: 3aBHCHMOCTE CKOPOCTH POCTA OT BHEIITHUX YCIOBHH.

POCT KpUCTAILIOR: 3aBHCUMOCTD (POPMBI KPHCTATHYECKOH PEINETKH 0T PUMECEi.

TenioBeie sBneHAA B (OIBKIOPE pa3sHBIX HAPOIOB.

Dopmbl opzanuzayuu OesmenbHOCMU — KIIACCHO-YPOYHasl, perliaMeHTHPOBAHHAS JMCKYccHs, paboTa B Mambix rpynnax

Budwi desmenvHocmu — GTEHHE M 0OCYMICHHME TEKCTa CTarell MHTEpHET-CalTOB, 0OCYXICHHME [OKnajoB H TPE3CHTAlA, COCTABICHHE H
pelerue 3a1a4, 00CyXKIeHKHe CIOCO00B perieHuS.

TUIABA 4. TA30BBIE 3AKOHBI - 4 HACA

I'a3oBBie 3aKoHBI: 3aKkoH Boitna-Mapuorra, 3akos Illapns, sakon I'eii-Jlioccaka. O6beqMHEHABI FAa30BbIA 3aKOH:

Iipumepnrie membi NPOEKMHBIX U UCCNEO08AMENLCKUX pabom.:

Cocrasirenne aBTOPCKOH 3a1a9M IO TEME ITIABEL.

Dopmet opeanuzayuy OesmenbHOCMU — KIIACCHO-YPOYHas, peryiaMeHTHPOBaHHasA JUCKYCcCHs, paboTa B Mabix rpynnax

Budwvi desmenvnocmu — urenue u obcyxeHHe TekcTa crared MHTepHeT-caiiToB, ofcyXeHHe A0KIanoB ¥ IPE3CHTAIlMH, COCTABICHUE H
penieHue 3a/1a4, 00CyKICHHE CIOCOO0B PELICHHS.

IJIABA 5. TEILUIOBBIE MAHIWHEI - 3 YACA

[IpeoGpazoBanne SHEpruy B TEILIOBBIX MamuHax. Ilaposas TypOuna, [IBC, peaktusHbiA purarens. KII1JI 1eIUI0BOTO ABHrarens. IIpurimmm
JeHCTBHA XOJMOTHILHON MATITHHEL

Ilpumepneie memol npoeKMHBIX U UCCIeO06aMENLCKUX pabom:

['panuust npuMenenns [IBC 1 sxonoraueckne npobiieMbl €ro HCnojib30BaHUS.

Pasnmiune B yerpokicTBe paboThl HETHIPEXTAKTHOTO IBHTATCIIA H IH3CIA.

PeakTuBHBIE 1BUTATENH.

Dopmel opeanuayuy OesmenbHOCMY — KNACCHO-yPOYHas, perjIaMeHTHPOBaHHAS JIUCKyccud, paboTa B Manbix rpynnax

Budwi desmensnocmu — ureHne W oB6CcyKACHAE TEKCTa CTarell MHTEpHET-CATOB, OOCYXKICHME IOKiagos M NPE3EHTAlU, COCTABICHHE U
peuienye 3a1a4, 00cykaeHue cnoco0o0B peLeHHs.



ITIABA 6. QJIEKTPHYECKHWE SIBJIEHUSA ~ 4 YACA

DmexTpuzauus Te. [Ba BUa JNEKTPUUECKHX 3apAI0B, HX B3auMoaeiicTare. 3akon Kynona. IIpuHIMI cynepio3uiy CHIL.

DIEKTPHYECKOE TIONE W €ro AeHCTBHE Ha snmeKTpuueckue 3apsansl. Hampskennocets DI1. Jlurun nanpsoxennocta SI1 Konpercarop, sHeprus
311 xoHxeHCaTOpA.

Ipumepnole membi nPOEKMHBIX U UCCIEA0BAMETLCKUX pabOm.:

Uccnenopanne B3aNMOSHCTBAA 3apsHKEHHBIX TElT.

Beinonnenue gedcTByOmER MOIEIHN NEKTPOCKONa,

Monens «[Insaunynpe yemoBeUKIn)

Cocrasnenne aBTOPCKOH 3a1a4H 110 TEME ITIaBhI.

Dopmbi opzanuzayuu 0eamenbHOCmy — KIIACCHO-YPOYHasi, periiaMeHTHPOBaHHAsA IHCKyccrs, paboTa B MasIbix rpyrnmax

Buovi O0eamenvHocmu — 4TeHHE H OOCY)XJICHHE TEKCTa craredl MHTepHET-CafiToB, OOCYXKIECHHE NOKIAJOB H MNPE3CHTALHH, COCTABICHHE H
pemeHne 3a/1a4, o0cyxaenue cnocoboB permesns.

I[VIABA 7. 3AKOHBI IOCTOSIHHOI'O TOKA - 5 YACOB

IMocrosunstii snexrpudeckrii Tox. Hocurenu anexTpryeckuX 3apsIoB B pa3HYHbIX BelecTBaX. [1omynpoBogHAKOBEIE IPUOOPEL.
Hanpagienre # cuia T0Kka. DJIEKTPUYECKHi TOK B IMPoBOAHKMKAX. 3akon Oma s yyacrka uenu. Conporus/ienue nposouuka. Msmepenne
CHJIBI TOKA W HanpspkeHus. Pabota 1 MomuoCTE ToKa, McTOUHMKY deKTprugeckoro Toka. 3akon Jkoyns-Jlenna,

Jlabopamopnvie pabomor:

Hccnenopanue TemIoBoit oTAa4M Harpesareis.

H3mepenue yaenbHOr0 COMPOTHBICHHS IIPOBOHUKA.

Ilpumepnsle memoi NPOCKMHBIX U UCCALOOEAMENLCKUX pabom:

Cocrasnenue aBTOPCKOH 3a1a4u 110 TEME ITIaBHL.

Dopmbi opeanuzayuu OeamenrbHoCMu — KIACCHO-yPOUHast, peNIaMEHTHPOBaHHAA AHCKyccus, paboTa B Masibix rpynnax

Buowi OesmenvHocmu — dreHue W 00CYXIEHHE TEKCTA craredl MHTEPHET-CAWTOB, OOCY)KIEHHE HOKIaf0oB M TPE3EHTalHid, COCTABIEHUE H
penienne 3aaa4, 00CyKIeHIe CoCOO0B pemeHus.

IUTABA 8. JIEKTPOMATHHWTHEIE SIBIEHUA —- 3 YACA

MarunutHoe B3aumonedicTsue. MaramtHoe none. Jlupuu marnutaOM waxykiuud. Jedictsue MIT Ha npoBoJHHK C TOKOM. 3aKkoH Awmmepa.
MarnutHoe B3auMoeiicTBHe IPOBOTHAKOB ¢ TOKOM. DJIEKTPOIBUIaTeNh NOCTOSHHOIO TOKa. MarHuTHEIE CBOMCTBA BeliecTsa. Ssaenue DMMU.
Onpitel @apanes. MarauTab# M0ToK. 3akon SMMU.

Jlabopamopneie pabome:

Cbopxa anekrpoMarHura.

COopka MO/1eJIH JIEKTPOABUTATEIIA.




TlosyueHne CIeKTPOB MarHUTHOTO IOJISL.

IIpumepnvie meMol NPOEKMHBIX U UCCIEO0GAMENLCKUX PADOMm.

ONeXTPOMArHUTEL: HX YCTPOHCTBO H IPHMEHEHHE.

[Ipumenenue spneans MU B pa3IuuHbIX ramKerax.

Dopmbr opzanuzayuy OesmeabHOCTU — KIACCHO-YPOYHAas, peraMeHTHPOBAHHAA TUCKYCCHsI, paboTa B MaJIBIX rpymmnax

Buodwr Oesmenvnocmuy — 9TeHHE W 00CYyXACHUE TeKcTa crTarelf MHTEpHeT-caliToB, 0OCYXKICHHME NOKIANOB H ITPe3eHTarMil, COCTaBICHHE H
peuienue 3a1a4, o6cyxkaeHne cnoco00B peiieHus.




4. KAJIEHJAPHO-TEMATUYECKOE ILNTAHUPOBAHUE

Ne 3ans- [Ne sansTus . Haramo | Jlara no
- et Tema 3amsiThs OcHoBHrble BAfibI yueOHO# nesTEIBHOCTH nnany dbaxry
IVIABA 1. CTPOEHHME H CBOMCTBA BEILECTBA-5 YACOB
1 1 Crpoenne BewmecTea. Bsaumozeticreue ya- | Ilpocmotp M 0obGcyxaeHHe BHICO ¢ caiiTa www.elementy.ru
) ) CTHII BEIIECTRA. «CTpoeHne BEIIECTBAY
2. 2. Mogena cTpoeHus ra3oB, XXHAKOCTEH ObcyxaeHre pa3IMyHBIX THIOTE3 O CTPOCHHH DPasIHYHBIX
TBEP/BIX TEJL. BEIIECTB M JOKA3ATENIHCTB, HX MOATBEPKAAIOMAX
3. 3 Hiuegexue pRMepoB MODeRYILe Beimonsenue npakrudeckux pabor B MalibIX rpynmnax
TIOMOIIBIO TTAJIETKH.
4. 4. m_“__m”““ﬁmmmm il i B T HmpakTHdeckux pabot B MaibIX rpynmax
Obcyxnenre NOKNaNOB H TIpe3eHTaIuil YHAIIHXCA Ha TEMY:
«Cosznanne 00BEMHOM MOJAENH KpHCTa/UTHYCCKON pPEINCTKH
5. 5. Bruy6p Bemecrsa 6e3 MHKpOCKOIa HekoTopsX  Bemects. CrOCOGH MIMEPEHHS — pasMEpOB
MOJICKYJI»
I'JIABA 2. OCHOBBI TEPMOJIMHAMUWKH - 7 YACOB
Urenne m obCyX/eHHe cTarhd cafita WWW. elementy.ru o
6 1 Kak 10cTHYG TENIOBOrO paBHOBECHS ? HeoOpaTHMOCTH TEIUIOBBIX mpoleccop, VI3ydeHHe u aHaiu3
) . HeoBparumocTh Npoeccos MITIOCTPATHBHOTO MaTepHania Ha npyMepe MyiabTduisma
«JIBeHADIIATH MECITIER)
OGcyx/ieHne AOKIANOB H Npe3eHTalMi YUALIHXCA Ha TEMY:
«Hctopus CcO3/IaHAs npubopos Jus H3MEPEeHHS
% 2 Korpa 1 Kak u3obpenu Tepmometp? Temmeparyps. Co3ganne Mojelu TepMOMETpa C JKHAKHM H
TBepABIM pabounM TeaoM
Pabora B Maupix rpynmax Haj co3J@HHEM aNropaTMa
peuicHHs KA4ECTBCHHBIX H pacueTHBRIX 34789 Ha pacyeT
8. 3 CyTb nepBOro Hagyana TePMOIHHAMHUKH H3MEHEHHsS. BHYTPEHHEH 3HEpruy; COCTaBICHHC ABTOPCKHX
3amay 1o Teme «Mosg 3amaua Ha PacueT M3MEHECHHA
BHYTPECHHEH SHEPIHI»




Ne 3amg-
THS

No saHgTUd
B TEME

Tema zaHsTHA

OcHoBHBIE BUIB YYCOHOM AESTCIBHOCTH

JlaTa no
IJIaHY

Jlata o
_ takry

Hcnons3oBanue (U3HYISCKUX 3HaHHH O
TEerIooOMEHe IpU CTPOMTENLCTRE KUIIBS,
nopbope oOmexIBl, B XO3AHCTBEHHOM
JeSTeIbHOCTH YeJIOBEKE

OO6cyxneHne TOKIANOB W TPS3CHTALMN y4YaIIUXCsi HA TEMY:
«Bupapl TernnonepesauM, MCHONb30BAHUE B TEXHHUKE H OBITY.
Hcnons3oBanne 3@aHMit O BHJaX  TemiooOMeHa B
CTPOHTENIBCTBE, B paboTe MOJIEIbEpar»

10.

CKonbBKO KanopHiit Hy»kHO aa?..

Pabora B MaibIX rpynnax Haa CO3JAHHEM aJrOpHTMAa
pelieHHs KadeCTBEHHBIX M DPAcueTHBIX 3adad Ha pacyder
KOJIMMECTBA TEIJIOTHI, COCTABICHHE aBTOPCKUX 3aad 1O TEME
«Mos 3a1a4a Ha pacueT KOJIMYECTRa TEIIOThD

) {8

«Ecmm SHEPI'HsA rae-1o OTHHMETCH, TO ...»

OO6cy:xaenne NOKNaAOB H NPEe3CHTAlHN yUaImuxcs HA TEMY:
«Beunsrii qBATaTEH> — MH() HJIM PEAbHOCTH?»

12.

HsmepseM u uccneayem!

Ilpaxruueckas pabora B ManbiX rpynnax no teme «Vzydenue
ckopocTH Temnoobmena. M3mepenne yieabHOH TEmI0eMKOCTH
KHAKOCTHY», OOCyXaeHHE H o0OBACHEHHE pPe3y/IbIaroB,
nocTpoeHne rpaduueckoif 3aBHCHMOCTH TEMIIEPaTyphl OT
BpeMEHH

IUIABA 3. WBAMEHEHUE ATPETATHBIX COCTOSIHUI BEIIIECTBA — 4 YACA

13.

Korna, mouemy, 4To u Kax KUITHT 1
HCIapsieTCst

IIpaktuueckas pabora B ManbiX rpynmax no teMe «Mzydenue
3aBHCHMOCTH CKOPOCTH MCHApEHHs OT BHEUIHHX YCIOBHH H
CTPOCHHSA BEILECTBAY, HOCTPOCHHE rpaguueckoii
3aBUCHMOCTH CKOPOCTH HCHApeHuMsi OT TeMIIeparyphl,
IUIOIIAH TIOBEPXHOCTH

14.

Kakas BIaXHOCTE camas II0JIe3Has

IMpaktuyeckas pabora B Manblx Ipynmax [0 TeMe
«ViaMepeHHe BIIaXKHOCTH BO3[yXa C IIOMOIIBIO BOJIOCAHOIO
THIPOMETPa», 00CYXKICHHE U O0ObSICHEHHE PE3YIILTATOR

19

Eciin KpHCTallIbl PAcTyT, TO OHH KHBBIC?

IpeacrasieHue pes3ynsTaToB padOThI 110  BBIPAIIHBAHHIO
KpPHCTAJIOB; OOCYyX/IeHHE 3aBUCHMOCTH CKOPOCTH POCTd OT
BHCIIHUX YCNOBHHE, 3aBHCHMOCTH (DOPMBI KpUCTaIIa OT
OpumMeced, cocTaBieHue rpaQUyeckux WILTIOCTpaluMid 3TUX
3aBUCUMOCTEH




No 3ang-
THS

No zaHsgTHS
B TeMe

Tema 3agsTus

OcHoBHble BHIBI yueOHOM nesTeTbHOCTH

Jara o
TLIaHY

Jlata o
bakry

16.

PacuernuBas GepeixmBOCTS

O6cyxaeHne TOKNaioB W Ipe3eHTalMll YJalluxcs Ha TeMy:
«TenyioBsie sBenus B QONBKIOpe pasHpX HAPOJOB»

IJTABA 4. TA3OBBIE 3AKOHBI - 4 YACA

iy

[Nouemy m30mpoOLIECCH TAK HAZLIBAIOTCA?

ObGcyxneHne TOKNANoB ¥ Npe3eHTalui YYalluxcs Ha TeMy:
«McTOpHS OTKpBITHS TAa30BEIX 3aKoHOB» PEKOHCTpyKIus
OTKphITHA 3aKoHa ['eii-JIroccaxa

18.

OTH 3aHATHBIC rpad)UKH

Pabora B MajibIX Ipymnmax Haj cOCTaBJICHHEM AITOPHTMA
pemenus rpaduueckux 3amay pa urefHE M IMEepecTpPOiky
AparpaMM COCTOsHHS rasa (rpadudeckdél ¥ aHAIATHYECKHIA
cnocob penieHus 3aaa4)

19.

Kax BojsHO# nayk ctpouT cBoif om?

Pa36op 3ana4 Ha OCHOBE NPUPOAHBIX AaHHBIX, COCTABIEHHE
ABTOPCKHX 387134 Ha HCIIOJIb30BaHHE ra3dBbIX 3aKOHOB

20.

O0BeTMHUM Ta30BEIe 3aKOHBI, YTOOBI .
HOJY9HTb. . .

PabGora Haj cocTaBineHHeM TeKCTOBEIX 3a4ad «Mos 3a/a4ya Ha
NpHMEHEHHE OOBeIMHEeHHOIO ra3oBorf0 3aKOHay M MX
nocaexyromee pemenne (orpaborka aNTOPHTMa perIeHHA
38,189 aHAJTHTHYECKUM CII0C000M)

IJIABA 5. TEIVIOBBIE MAIIHWHBI - 3 YACA

21.

Kaxk paboratot ras u nap?

OGcyxneHne NOKIANOB W Mpe3eHTanui YYAIIUXCs HAa TeMy:
«['panunp npumenenns JIBC u dkonmorM4ecKkue mpobiemsl
€ro HCHO/b30BaHud. PeakTUBHEIE ABHraTEH»

22.

[Touemy KI1J] rentororo nsuratesns
BCErna HU3KuH

Pa36op mpuHIHNMaIbLHOH cXeMbl yCTpoMCTBA M pasidduii B
paboTe 9eTHIPEXTAKTHOTO JBHraresns u pusens. Pabora B ma-
JIBIX TPYNNax Mo pemeHuto 3agay Ha pafdeT KIIJI tennosex
JABHATATENCH

23,

Heobxoaumeblii npeaMer HA KyXHe —
XONOIUITEHAK

ObcyxneHre OOKIAL0B U IIpe3eHTalni YYalluxXcs Ha TeMy:
«Hcropus Beneii: co3nanue nepsoif MOASIH XOIOJH/IBHHKA,
ycosepieHcTBoBanue» OOcykaenne MPUPOAHOTO SIBACHHSA
«BEYHAsA MEP3JIOTa»: MOXKHO &M MOCTPOUTH IPHPOIAHBIA
XOJIOAMJIBHHK?




No 3ang-

No 3gHITHS
B TEME

Tema 3ansgTus

OcHoBHBIC BUIB! yaeOHOK 1esTETBHOCTH

Jata no
[UIaHY

Jara no
taxty

IJTIABA 6. JIEKTPUHECKME SABJIEHHUSA - 4 YACA

24,

SIuTapHBle SBICHHS, OTKPEITEE PanecoM
U3 Muaera

ITpaktuueckast paGora B mansix rpymiax «HccnenoBanne
B3aUMOZEUCTBHAS  3aPKEHHBIX Temy, OOCYxaeHue u
OOBSICHEHHE  Pe3yNbTartoB. BeinonneH#e  JeicTByromei
MOJIENH EKTPOCKOTA

e

[TpHHIMI CYIICPIIO3ULAM CHII H IOJICH

PaGota Haj cocTaBieHHEM TEKCTOBBIX 3a1a4 «Mos 3aiada Ha
NPHMEHCHHE 3aKOHA COXPAHECHHA 3NeKTPHYECKOro 3apaja u
3akona Kynmoma» ® mx  nociefylomee — peilcHHE
AHATUTAYECKUM WM rpaduuecknM criocobom

26.

CHII0BBIE THHHH MOMKHO YBHIETH

IIpakTnyeckas pabora B Maubix rpynildX Haj CO3JAHMEM
vomenmn  «llismymue — 4enoBedKwy, obcyxnenve #

OO0BACHCHHE PE3YIIBTATOB.

.4 8

Jleiinenckas OaHKa U ee JHEPrug

PaGoTa HaJ COCTAaBICHHEM TEKCTOBHIX 3d/1a4 «Mos 3aiada Ha
pacdeT mnapaMeTpOB KoHJAeHcaropay H HX MoOcieylomee
pelleHre aHATHTHIECKUM CITOCO00M

[UIABA 7. 3AKOHBI IOCTOAHHOI'O TOKA - 5 YACOB

28.

Kakumu ObIBaloT HOCHTENH 3apsina’

[IpocMoTp | oBcyxneHne BHeo ¢ caiiTa wWww.elementy.ru

«CBOBOIHBIE HOCHUTENH 3apPsiIa»

29.

Y10 TaKoe MoJyIPOBOIHHK

OO6cyxieHHe NOKNaNOB H Npe3eHTAnMH YYALIHXCS HA TEMY:
«[TomynpOBOIHMKH: JTEHUBIIE I HEYTOMHMBIE TPYXEHHKH»
OGcyxpaeHue SBICHUA «CBEPXOpOBOAHMOCTBY: MOXKHO JIH

CO3JaTh BeYHBIH TOK B POBOIHUKE?

30.

gﬂ%ﬂm—,—.ﬁmgo HCTOYHHKH TOKa

OBcyxneHue NOKNAN0B U Npe3eHTanui YYalluxcs HA TeMy:
«/CTOUHMKH SIEKTPHYECKOr0 TOKa: HCTOPHA CO3/aHMA
TrJIbBAHHYECKOrO 3JIEMEHTA U 3ISKTpHYeCKOr0 ABHIaTe sy

31,

Tennosas oTaya HarpeBaTess

I[lpakTuaeckass paGora B maneix rpymiax «Hccnenosanue
TEMJIOBOM OT/[a4M Harpesartesisy, o0CcykACHHE B 00bACHEHHEe
pesyneraroB. Croco6s1 mosenmeans TOH HarpesarensHOro
JIEMEHTA.




Ne ans- Ne sansTas . Jarano | Jlatano
Tema 3aHSTHSA OcHOBHBIE BHJIBI Y4eOHOM NEATEIBHOCTH
THSI B TEME IJIaHY baxry
[Mpaktnueckast pabora B Mamslx rpynmnax «l3mepenue
32. 3. CompoTHBIeHHEe IPOBOAHHKA YAETBHOTO COIPOTHUBICHUS IIPOBOJHHKA», OOCYXIeHHE H
00BLICHEHHE PE3YJILTATOR.
TJIABA 8. JIEKTPOMATHUTHLIE SIBJIEHUS - 3 YACA
IlpaxTuueckas pabora B Mameix rpymmax  «C6opka
[TpakTH9eCKOEe NPHMEHEHHE MarHHTHOTO
33. 1 anekTpoMarsuta. COopka MoOAEmH  DIEKTPOABHIATENIS,
JIeHCTBHS IEKTPHUECKOTO TOKA
00cyHIeHHE H O0BsICHEHHE PE3YIETATOR
Ilpaktnueckass paGora B wmanbix rpymnax «llomydenue
34. 2. Kax yruzets MarauTHoe none? CIIEKTPOB MArHHTHOTO MONS», 0OCYKAEHHE W OOBACHEHHE
Pe3yJIbTATOB.
ObcyxneHue NOKIANOB U 3eHTAIUH UXCSL HA TEMY:
Ha gro cnocobuo MarsutHoe 1iosie 1 ero Y AR et e s b
35. 3. «ONeKTPOMarHuTel: WX  YCTPOMCTBO M TIPUMEHEHHE.
NPOSBIICHUS
ITpumenenue apnenus DMWY B pasnugHbIX ramKeTaxy
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