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IHOACHHUTEJIbHAS 3AIIMCKA

JlononHuTenbHas o0mieoOpa3oBaTenbHas OOIIEpa3BUBAIONIAs IPOrpaMMa  BHEYPOUHOMU
nearensHocTH  «lOHBIe ¢u3uku. Hayka onbITHBIM #myTem.» Uil 8 Kjacca COCTaBlIeHa B
COOTBETCTBHH C TpeboBaHmsiMu DenepanbHOrO TOCYIApCTBEHHOTO 00pa30BaTeIbHOTO CTaHAAapTa
OCHOBHOTO 0011ero oopazoBanus (nanee — @I'OC O0O0).

JlaHHBI KypC BHEYPOUHOW JEATEIbHOCTH HMMEET CBOEH LEJIbK Pa3sBUTHE MBILUIEHUS,
IpexJe BCero, 1 (GOPMUPOBAHNE CUCTEMHOTO MBIIIJICHUSI.

JlononuurtenbHas o0meoOpa3oBarenbHas OOIIEepa3BUBAIONIAs IPOrpaMMa  BHEYPOUYHOM
nesrensHOCTH «lOHBIE (m3uku. Hayka ombITHBIM myTem» it 8 Kiacca CIOCOOCTBYET PEIICHHIO
CIICYIOIINX 3a/1au:

e  3HAKOMCTBA OOYYarOUIMXCS C METOAOM HAayYHOTO TMO3HAHMS M METOAAMH HCCIEIOBaHMUS
OOBEKTOB U SIBICHUN TIPUPOJIBI;

e npuoOpereHUss OOYYAIOIMIMMHUCS 3HAHMA O MEXAaHMYECKUX SBICHUAX, (PU3HMUECKUX
BEJIMYMHAX, XapaKTEPUIYIOIINX ITU SBICHUS;

e (opmupoBaHHe y 00y4aIOMINXCS YMEHUI HAOMIONATh IPUPOHBIC SBICHHS U BBIIOIHSATH
OTBITHI, JIA0OpaTOpHbIE pabOTHl W SKCHEPUMEHTAJbHBIE WCCIENOBAHUS C HCIIOJIb30BAHUEM
U3MEPUTENBHBIX ITPUOOPOB;

® OBIJCHUS OOYYAIOIIMMUCS TAaKUMHU OOLICHAYYHBIMH TOHSTHIMHU, KaK HPUPOIHOE
SBJICHHE, SMIUPUYECKH YCTAHOBJICHHBIH (hakT, mpoOiema, TUIoTe3a, TEOPETUYECKUH BBIBOJ,
pe3yabTar 3KCIIEPUMEHTAILHOM TPOBEPKHY;

e [OHMMaHWe OOYYAIOUIMMHCA OTIMYMKA HAyYHBIX JAHHBIX OT HENPOBEPEHHOU
nHGOpPMAaLIUH, IICHHOCTH HAYKU ISl YIIOBJIETBOPEHHSI OBITOBBIX, IPOU3BOACTBEHHBIX M KYJIBTYPHBIX
NOTpeOHOCTEH YeoBeKa.

LleHHOCTHBIMU OPHEHTHPAMM TIPU OCBOCHUM Kypca CIyXaT: COIHaJbHAsl COJHIAPHOCTH,

TPYA ¥ TBOPUYECTBO, HAYKA, UCKYCCTBO, IPUPOJIA, YETIOBEYECTBO U €TI0 pa3BUTHE.
AxmyanbHocms IPOrpaMMBI OTIPE/IeTICHa TeM, YTO BHEYPOUHAs SKCIIEPUMEHTAIbHAS eI TeThHOCTD
o0y4aroluxcsi B 00J1aCTH €CTECTBEHHBIX HaykK B 5 — 9 kilaccax siBisieTcss Haubosiee 01aronpusTHbIM
sTanoM Uit (HOPMHUPOBAHUS WHCTPYMEHTAIBHBIX (OIEPAMOHATIBHBIX) JIMYHOCTHBIX PECYPCOB;
MOXET CTaTh KJIIOYEBBIM IUTAIAAPMOM BCEro IIKOJIBHOIO €CTECTBEHHOHAyYHOTO 0Opa3oBaHUs Ui
(dbopMHpOBaHUS JIMYHOCTHBIX, METANPEJAMETHBIX W TIPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB,
OCBaMBaeMbIX OOyYaroOLIMMHCSA Ha 0a3e OAHOTO WJIM HECKOJbKUX Y4eOHBIX MPEIMETOB, CIOCOOOB
NEeSITeTbHOCTH, TIPUMEHSIEMBIX KaK B paMKaX BOCIHTATEbHO-00pa30BaTeIbHOTO MpoIiecca, Tak U B
pEabHBIX )KU3HEHHBIX CUTYaIHSIX.

Hoeusna mporpaMMbl 3aKIJIIO4AETCS B:
1. sKcnepUMEHTATBHOM MOJIXO0JIE K ONpeAeTIeHUI0 GU3NYECKUX 3aKOHOMEPHOCTENH;
2. JOCTYIHOCTH Kypca JUIs MJIa IIINX IIKOJIbHUKOB;

3. BO3MOXXHOCTM  CO3/1aBaTh  TBOPUECKHE  MPOEKTHI, MPOBOJUTH  CAMOCTOSITEIHHBIC
HCCIIEIOBAHUS;

4. TPpUKIATHOM XapakKTepe UCCIIeIOBaHU;
5. pa3BepHYTOH cXeMe OILIEHUBAHUS PE3YNIbTaTOB U3YyUEHHsSI IPOrPaMMBI.

Lenv npoepammoul — hopMHUpOBaHKE YMEHHUI HAOMIONATh MPUPOIHBIE SIBICHUS U BBHITIOTHATH OIBITHI,
nabopaTopHble pPabOThl W JKCIEPUMEHTAIBHBIE HCCIECIOBAHUS OOBEKTOB W SIBIEHWUW MPUPOIHI;
pa3BHUTHE MMO3HABATENHHBIX WHTEPECOB U TBOPUYECKHUX CIMOCOOHOCTEW OOydaromuxcs, rnepenadya uM
ONbITa TBOPUECKOM IESITETbHOCTH.

3aoavu:



e(hopMHpoBaTh y OOydYaIOIMMXCS yMEHHE 0e30macHOr0 M A((EKTUBHOTO HCIOJIb30BAHUS
71a00paTOpHOTO O0OPYAOBAHUS;

e(hOpMUPOBaTh HABBIKM HCCICIOBATEIBCKON JCSITEILHOCTH, YIPABICHUS OOBEKTaMH C
IIOMOIIBIO COCTABJIECHHBIX ISl HUX aJITOPUTMOB;

e(hopMHUPOBaTh TOTOBHOCTh M CHOCOOHOCTH OOYyYaroIIMXCS K OCO3HAaHHOMY BBHIOOpY H
MOCTPOCHUIO  JalbHEHIe WHAMBUAYAIBHOW TpaekTopuu oOpa3oBaHus Ha 0ase
OPHEHTHPOBKU B MUpPE Mpodeccuii 1 MpodecCHOHANBHBIX IPEANOYTCHNN;

eCo3/1aTh yCJIOBHs sl (POPMHUPOBAHUS KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B OOLIEHUU U
COTPYAHMYECTBE CO CBEPCTHMKAMH, B3pPOCIBIMHU B IIpOlecce yueOHO-UCCIIEeI0BATENBLCKON 1
TBOPYECKOM JEATEIIBHOCTH; YMEHHUs BBICTYNATh IIepel aydIuTOPHUEH, IIPEICTaBisAsd e
pe3yabTarsl cBoel paboThl ¢ momoinbio cpeacts UKT.

JlaHHble 3a7ja4i MOTYT OBITh YCIEIIHO PELIEHBI, €CIM Ha 3aHATHSAX U B CaMOCTOSITENIbHOM padore
00y4aroLINXCsl COUETAIOTCsSl TeopeTHYecKass pabora ¢ JOCTAaTOYHBIM KOJIMYECTBOM IPAKTUYECKHX
pabot, ymemsercs OONbIIOC BHHMAHHWE AaHAIW3y MAaHHBIX, IOMYyYaeMbIX OJKCIIEPHUMEHTAIIBHO,
IIPEIOCTABIIAECTCA BO3MOKHOCTH CO3/1aBaThb TBOPYECKHE IIPOEKTHI, MPOBOAUTH CAMOCTOSATEIbHbBIE
UCCIICIOBAHHS.



2. PE3YJIBTATBI OCBOEHUS KYPCA «lOnble pusuku. Hayka onbITHBIM IIyTEM))

N3yuyenne kypca BHEypouHOW nesitenbHOCTH «FOHbIe (usmku. Hayka ONBITHBIM IyTeM»
HampaBlieHO Ha (OpPMUPOBaHUE JIMYHOCTHBIX, MeTANpPeIMETHBIX U MPeIMETHbIX Pe3yJbTaTOB
00y4eHMs, COOTBETCTBYIOIIUX TPEOOBAaHUSAM (elepalbHOTO TOCYIapCTBEHHOTO0 00pa3oBaTeIbHOTO
CTaH/JapTa OCHOBHOTO 00IIero 06pa3oBaHus:

JIMYHOCTHBIE Pe3yJbTAThI:

1.®opmMupoBaHUE OTBETCTBEHHOTO OTHOILIEHHUS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH K
caMo00pa30BaHUIO U CaMOPa3BUTHIO HA OCHOBE MOTHBALIMM K OOYYEHHUIO U MO3HAHMIO, PAa3BUTHE
CaMOCTOSITENIbHOCTH B PUOOPETEHUH U COBEPIICHCTBOBAHUY HOBBIX 3HAHMIA;

2.®opMupOBaHUE MTO3HABATENbHBIX UHTEPECOB, PA3BUTHE MHTEIIEKTYaJIbHBIX, TBOPUECKHUX
crnocobHocTed, (opMHpOBaHME  OCO3HAHHOTO  BbBIOOpA W IMOCTPOCHUE  JaibHeHIen
WH/IMBUyaJIbHOM TPAaeKTOPUHN 00pa30BaHus;

3.BocniutaHne pOCCHMCKOW TIPaKJAHCKOM MJIEHTUYHOCTU: MATPUOTU3MA, YBAXKEHHS K
OTteuecTBY, 0OCO3HAHUS BKJIaJ]a OTEUECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOM HayKH;

4.®opMupoBaHHUE LEITOCTHOIO MUPOBO33PEHMS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOHN MPAKTUKH, YOKIECHHOCTH B BO3MOXXHOCTH MO3HAHUS IPUPOJIHI,
B HEOOXOJIMMOCTH Pa3yMHOTO UCIOJIb30BAHUS JOCTHXKCHUM HAYKU M TEXHOJIOTHH JUIsl JAJIbHEHIIIETO
Pa3BUTHA YEIOBEUECKOTO OOIIECTBA, YBAKECHHsI K TBOPLIAaM HAayKH M TEXHUKHU, OTHOIICHUS K (U3HKe
KaK K JJIEMEHTY OOIIeYeTOBEYECKOM KYIBTYPBI;

5.YMeHue KOHTpPOIUPOBaTh MPOILECC U pe3yiabTar Y4eOHON U HcCiIenoBaTeIbCKON
JESITEIbHOCTH B MPOLIECCE U3YUEHUSI 3aKOHOB IPUPOJIbI;

6.OopMHUpOBaHNE KOMMYHUKATUBHON KOMIETEHTHOCTH B OOLICHUH W COTPYAHHYECTBE CO
CBEpPCTHHKAMH{, JETbMHM CTapUIero M  MJIAJIIEr0 BO3pacTa, B3pOCIbIMU B  IpoOLECCe
o0Opa3oBareNnbHON, OOIIECTBEHHO IOJE3HOM, y4eOHO-HCCIeI0BaTeIbCKONW, TBOPUECKOM M IPYrux
BUJIOB JI€ATEIbHOCTH;

7.00OpMHpPOBAHUE OCHOB 3KOJIOTMYECKOW KYIbTYpbl, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO  3KOJIOTUYECKOTO MBIIIJIEHUS,, Pa3BUTHE OIbITa 3KOJOTHYECKH OPUEHTHUPOBAHHOU
pedIIeKCUBHO-OLIEHOUHOM IEATENBHOCTH B )KM3HEHHBIX CUTYaIUIX

8. KpUTUYHOCTH MBINUICHUS, WHHUIIMATUBA, HAXOAYUBOCTh, AKTUBHOCTH TMIPU PEIICHUH
MPaKTUYECKUX 3a7ad.

MeTtanpeameTHblie pe3yJbTaThl:

1. YMeHHe caMOCTOSATENIBHO ONPEAENATh LIeJIH CBOEro 00yueHHsl, CTaBUTh U (POPMYITHPOBAThH
uis ceOs HOBblE 3ajJaud B yuéOe, pa3BUBaTb MOTUBBI M HHTEPECHl CBOEH I103HABaTENIbHOMN
NESTENBHOCTH;

2. YMeHHE COOTHOCHUTHb CBOM JEMCTBHS C IUIAHUPYEMBIMU pPE3YJIbTaTaMM, OCYIIECTBISATH
KOHTPOJIb CBOEH JEATENIbHOCTH B MPOLECCe JOCTHKEHHUS pe3ylbTara, ONpPEeIeNsTh CIOCOObI
NeHCTBUIM B paMKax NpPEeUIOKEHHBIX YCIOBHM M TpeOOBaHUM, KOPPEKTUPOBAaTh CBOU ACHCTBUS B
COOTBETCTBUHM C U3MEHSIOIIEHCS CUTyallUeH;

3. YMeHue ompenensTh TMOHATHA, CO37aBarhb OOOOIIEHHUs, YCTaHABIMBATh AaHAJIOTHH,
KIIaCCU(UIIUPOBATH, CAMOCTOSITEILHO BRIOMPATh OCHOBAHUS U KPUTEPUH [T KiTaccu(DUKaIUY;

4. YcraHaBnuBaTh NPUYUHHO-CIIEACTBEHHBIE CBSI3M, CTPOUTH JIOTMUECKOE pPacCyKIEHUE,
YMO3aKJIt0ueHue (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTUH) U JIEIaTh BHIBObI;

5. Pa3BuTHEe KOMIIETEHTHOCTH B  OOJACTH  HCIIOJIb30BaHUS  HMH(POPMAIIMOHHO-
KOMMYHHMKAIIUOHHBIX TEXHOJIOTUH;

6. [lepBoHavanbpHble NpeACcTaBIeHUS 00 UlIEAX U 0 MeTo/laX (U3UKHU KaKk 00 YHHBEPCAIbHOM
WHCTPYMEHTE HAyKU U TEXHUKH, O CPEICTBE MOACIUPOBAHUS SABJICHUN U MTPOLIECCOB;

7. YMmeHue BUAETh (DU3MUECKYIO 3aadyy B KOHTEKCTE€ MPOOJIEMHON CHUTyallud B JPYTUX
JUCHUIIINHAX, B OKPY)KAIOIIEH KU3HU;



8. YMeHue HaxoIuTh B Pa3IMYHBIX UCTOUHUKAX WH(OPMAIUIO, HEOOXOIUMYIO JJIsl peIICHHUS
¢u3nveckux 3a1ad, U MPEACTaBIATh €€ B MOHATHON (opme, MPUHUMATh PEUICHHE B YCIOBHUSX
HETIOJTHOW WJIM U30BITOYHON, TOYHOW MJTM BEPOSITHOCTHON MH(OpMAIUy;

9. YMmeHHe OpraHuM30BBIBaTH y4eOHOE COTPYAHHYECTBO M COBMECTHYIO JEATENBHOCTH C
YUHUTEIEeM U CBEPCTHHKAaMH; paboTaTh MHAWBUIYAJIbHO M B TPYIIE: HAXOAUThH OOIlee pelieHue u
paszpemiath KOH(IUKTHI HA OCHOBE COIVIACOBAHUS TMO3UIUI M ydeTa MHTEpecoB; (HOpMYIUPOBATh,
apryMEHTUPOBATh U OTCTAauBaTh CBOE MHEHUE.

10. YMmeHue BbLABUIaTH TUIIOTE3bl NPU PELICHUM 33Ja4d IOHUMAaTbh HEOOXOJUMOCTb HX
MIPOBEPKHU;

11. IloHMMaHuE CYIIHOCTH QJITOPUTMHUYECKMX NPEANUCAHUM W YMEHHUE [eHCTBOBAaTH B
COOTBETCTBUHU C MPEUIOKEHHBIM aJITOPUTMOM.

IIpenmeTHbIe pe3yabTaThI:

1. Oco3HaHue IEHHOCTH U 3HA4eHUs (U3UKU U €€ 3aKOHOB JUIS MOBCEAHEBHOM KHU3HH
YeJIOBEKA U €€ POJIM B Pa3BUTUN MaT€pUaAIbHON U [yXOBHOH KYJIBTYPBI.

2. ®opMHUpOBaHWE MPEICTABICHUNA O 3aKOHOMEPHOM CBSI3M M TMO3HABAEMOCTH SIBJICHUH
IpUpoabl, 00 OOBEKTUBHOCTUM HAyYHOIO 3HAHUA, O CHCTEMOOOpasyromed poiau (GU3UKUA Ui
pa3BUTHA JPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTUH.

3. ®opMupOBaHHME NPEACTABICHUNH O 3aKOHOMEDHOM CBA3M U II03HABAEMOCTH SIBJICHUMN
npupoabl, 00 OOBEKTHMBHOCTH HAYYHOTO IO3HAHMS, O CHCTEMOOOpasylomend ponu (UMK Ui
pa3BUTHA JPYTUX HAYK, TEXHUKU U TEXHOJIOTHH.

4.®dopMupoBaHuEe MEPBOHAYAIBHBIX MPEACTABIECHUN O (PU3MUECKOH CYLIHOCTH SIBJICHHM
IPUPOABI, BUJAX MAaTepUHU, YCBOEHHUE OCHOBHBIX HJeH (PU3MKH TEIUIOBBIX SBJICHUH (OCHOBHBIX
nosioxkeHuit MKT, 3akoHOB TepMOAMHAMUKHN, OCHOBHBIX NPUHIUIIOB pa0OThl TEIIOBBIX MAaIIMH,
3aKOHOB 3JIEKTPOCTATHKH, TOCTOSIHHOIO TOKa, AMriepa, JlopeHua).

5.YcBoeHus cMbicia (PU3NIECKIX 3aKOHOB, PACKPBIBAIOLINX CBSI3b (PH3NUECKUX SIBICHHIA,
OBJIaJICHUE MMOHATUHHBIM aIapaToM U CUMBOJIMYECKUM S3BIKOM (DH3UKH.

6.QOopMHUpOBAaHME  HAYYHOTO  MHUPOBO33pEHMS  KaK  pe3yibrara  H3Y4EHHs
(yHIaMEHTaJIbHBIX 3aKOHOB (DM3MKH; YMEHMsI NOJb30BaTbCsd METOJAMU HAy4YHOIO IMO3HAHUS
IPUPOABL: TPOBOIUTH HAOMIOAEHUS, CTPOUTh MOJENIU M BBIIBUraTh TUIOTE3bl, OTHICKUBATh WU
dbopMynMpoBaTh  JOKAa3aTe€IbCTBA  BBIABUHYTHIX  TUIOTE3; IUIAHUPOBAaTb M BBINOJHATH
HKCIIEPUMEHTHI, MPOBOAUTH NPsSMblE U KOCBEHHBIE HM3MEpPEHMsI C HCIOJIb30BaHHMEM NpUOOpOB,
oOpabarbiBaTh pe3yiabTaTbl M3MEPEHUH, TOHUMAaTh HEU30EKHOCTh TMOTPEUTHOCTEH JHOOBIX
U3MEpPEHUM, OLIEHWBAaTh TPAHULBI IOTPEIIHOCTEN H3MEpPEHUH, NPEACTaBIATH PE3YJIbTaThl
M3MEpEHU ¢ MOMOIIbIO0 Talbnuil, rpaduKkoB U Gpopmyi.

7.00HapyXuBaTh 3aBUCHUMOCTH MEXJIy (HU3MUYECKUMHU BEIMYMHAMHU, BBIBOIUTH U3

SKCHEPUMEHTAJbHBIX (AKTOB U TEOPETUUYECKUX MoJeleld (QU3NYECKUEe 3aKOHbl, OOBACHATH
IIOJIy4YEHHBIE PE3YNBTAThI U 1€71aTh BHIBOJBL;

8.Ilonnmanue (U3NUECKUX OCHOB U MPHUHLMIIOB JeHCTBUS (paboThl) MalIMH |
MEXaHU3MOB, CpPEACTB NEPEABWKEHMS U CBSI3U, OBITOBBIX NPHOOPOB, MPOMBIIIICHHBIX
TEXHOJIOTHYECKUX TIPOLECCOB, BIMAHMS UX Ha OKPYXKAKOUIYI0 Cpeny; OCO3HAHHME BO3MOYKHBIX
MPUYMH TEXHOTEHHBIX M 9KOJOIMYECKUX KaTacTpod;

9.®opmMupoBaHUE YMEHHS IPUMEHSITh TEOPETHUECKHE 3HAHUA N0 (U3MKE Ha MPaKTHKE,
pemars (hU3MYECKUe 3a/1a4H; TUIAHUPOBATh B IOBCEHEBHOM KU3HU CBOM JIEHCTBHSI C TPUMEHEHHEM
MOJIyYEHHBIX 3HAHWM 3aKOHOB MEXaHUKH; YMEHHS II0JIb30BaThCsl (PU3MUYECKHMM TEKCTOM
(aHanM3MpOBaTh, MU3BIEKaTh HEOOXOAMMYIO HH(OpPMAIMIO), TOYHO W TPAaMOTHO BBIPaKaTb CBOM
MBICIM C TPUMEHEHHEM MaTeMaTU4eCKOW TEPMHHOJIOTMM W  CHMBOJIMKH, IPOBOJIUTH
KJ1accu(UKaIum, Jorudeckiue 000CHOBaHMS,

10.Bnanenre 6a30BbIM NOHSITUMHBIM aIlllapaToM IO OCHOBHBIM pa3ziesiaM COACpKaHHsI.



3. COJEPXKAHUE BHEYPOUHOMH JEATEJIbHOCTH

IUTABA 1. CTPOEHUE U CBOMCTBA BEIIIECTBA - 5 YACOB

Crpoenue BeniecTBa. BzaumoseiictBue yactuil BemecTBa. Moaenu cTpoeHus ra3os,
AKHUJIKOCTEH U TBEP/BIX TEIl.

Jlabopamopnule pabomoi:

M3mepenue pasmMepoB MOJIEKYII C TIOMOILBIO MAJIETKH.

W3mepenue pazMepoB MajblX Tl METOIOM PSIOB.

Ilpumepnvie memuvl nPOEKMHBIX U UCCTEO0BAMENLCKUX PAOOM.:

Co3nanne 00beMHON MOJIENIN KPUCTANTNIECKON PEHIETKH HEKOTOPHIX BEIIECTB.

Crioco0b! U3MepeHHst pa3sMepOB MOJIEKYII.

Dopmel opanuzayuu desmenbHOCmU — KIACCHO-ypOUHasl, PeNIaMEHTUPOBAaHHAs AUCKYCCHS,
paboTa B MaJbIX Ipymnax

Buowvr OesmenbHocmu — dTeHHWE W OOCYKJCHHWE TEKCTa CTareld HMHTEPHET-CAlTOB,
o0CyXJleHHE [OKJaJ0B M Mpe3eHTalui, COCTaBlI€HHE U pELIeHHe 3ahad, OOCYXkKAEeHue
Croco0o0B perieHusl.

IUTABA 2. OCHOBbBI TEPMOAUHAMMUMKU - 7 HACOB

TeruoBoe paBHOBecue. Temneparypa u criocoObl ee u3mepenust. CBs3b TeMIeparypsl Co
CKOPOCTBIO XaOTHYECKOTO JIBHKCHHUS YaCTHII.

BHyTpenHsss sHeprust u crnocoObl ee u3MeHeHus. Buapl TemnooOmena. KomuuectBo
TETUIOTHI. YIeJIbHAsI TEIJIOEMKOCTh. 3aKOH COXPAHEHHUsS SHEPTUU B TEIUIOBBIX IMPOIECCAX.
HeoOparuMocTh MpoieccoB TenaIoooMeHa.

Jlabopamopnwvie pabomoi:

N3yueHne CKOpOCTH TEII00OMEHa.

W3mepenue yneabHON TeIOEMKOCTH KUIKOCTH.

IIpumepnvie memvl NPOEKMHBIX U UCCIE008AMENLCKUX PADOM.:

Hcropus coznanus npruOOpOB ISt H3MEPEHHSI TEMITEPATYPHI.

Bugp! Teronepenaun, UCIOIb30BAHUE B TEXHUKE U OBITY.

Hcnonb30BaHme 3HaHUI 0 BHJIaX TETNIOOOMEHa B CTPOUTEIIHCTBE.

Hcnonb30BaHue 3HaHUH 0 BUJIaX TEMI000MeHa B paboTe MojeIbepa.

Beunslii gBurarens — MUQp Wi pearbHOCTh?

Dopmbl opeanuzayuu 0esmenbHOCmy — KIaCCHO-ypOUHasi, perlaMeHTUPOBaHHAs! TUCKYCCHS,
paboTa B MaJIbIX TpyMIax

Buovr  oesmenvnocmu — uteHne U OOCYXJEHHME TEKCTa CTareil WHTEpHET-CailToB,
o0CyXJIeHHE JOKJIaJ0B M TMpe3eHTalui, COCTaBleHHE W pEUIeHHe 3ahad, OOCYXKIAEeHUE
Croco0o0B perieHusl.

IVIABA 3. U3BMEHEHHME AI'PETATHBIX COCTOSIHUM BEIIIECTBA — 4 YACA
Vcnapenre u KOHAEHCAIMS, KUIIEHUE. 3aBUCHMOCTh TEMITEPATyPhl KUIIEHUS OT JABJICHUS.
Bnaxnocte Bo3ayxa. [lmaBiieHWe W KpUCTAJUIM3ALMA. YIelbHAs TEIUIOTA IIABICHHUS W
napooOpa3oBaHus. YaelbHas TEIJIOTa CropaHus. PacueT KOIWYeCTBa TEIUIOTHI TIPH
TEII000MEHE.

JlabopamopHvie pabomui:

W3yueHne 3aBUCUMOCTH CKOPOCTH UCITAPEHUS OT BHEITHUX YCIIOBUI M CTPOCHHMS BEIIECTBA.
W3mepeHne BIaKHOCTH BO3yXa C TIOMOIIBIO BOJIOCSHOTO TUTPOMETPA.

TIpumepnvie memvl NPOEKMHBLX U UCCTEO0BAMENLCKUX PAOOM.

Poct kpuCTa/IIOB: 3aBUCHMOCTh CKOPOCTH POCTA OT BHEIIIHUX YCJIOBUHU.

Poct kprcTasioB: 3aBUCUMOCTD (DOPMBI KPUCTAITHYECKON PEIIETKH OT IPUMECEH.
TerutoBsie siBJICHUS B (POJIBKIIOPE Pa3HBIX HAPOJIOB.



Dopmbl opeanuzayuu desmenbHOCMU — KIIACCHO-ypOUYHasl, PeNIaMeHTUPOBAaHHAS UCKYCCHS,
paboTa B MaJbIX rpymmax

Buowr OdesmenvHocmu — 4YTeHHWE W OOCYKICHHME TEKCTa CTarel WHTEPHET-CaiTOB,
oOCyKIeHHE IOKJIaJOB M IPE3CHTalUi, COCTaBICHME M pELICHUE 3a1ad, O00CyxIeHHEe
CIIOCOOOB pEIICHHUS.

ITABA 4. TA3OBBIE 3AKOHBI — 4 YACA

l'azoBble 3akoHbl: 3akoH bounsg-Mapuorra, 3axkon Illapnsa, 3axkon Iei-Jlroccaka.
OOBbeqMHEHHBII ra30BbIil 3aK0H.

Ilpumepnvie memvl NPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

CocraBiieHHE aBTOPCKOW 3a/1a4M 110 TEME TJIaBhl.

Dopmbl opeanuzayuu desimenbHoCmuy — KIIACCHO-ypOUYHasi, pErIaMeHTUPOBAHHAS TUCKYCCHUS,
paboTa B MaJIbIX IpyIImax

Buowr OesmenbHocmu — dYTEHHME W OOCYKJECHHE TEKCTa CTareid HMHTEPHET-CAlTOB,
00CYy)XJIeHHE JOKJIaJIOB W TMpE3CHTAIlMi, COCTaBICHUE W pEIICHHE 3a]ad, OOCYXICHHUE
Croco0o0B perieHusl.

IUTABA 5. TEIIVIOBBIE MAIIINHBI - 3 YACA

[TpeoOpazoBanue »Hepruu B TeruioBbix MmamuHax. [lapoBas typ6una, JIBC, peakTuBHBIN
neuraresb. KII/I TerutoBoro asurarens. [IpuHmmm qeicTBus X0J0IWJIbHOW MAIlIMHBI.
Tlpumeprvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOML.:

I'panuuel npumenenust JIBC u sxonoruueckue npo0iaemMbl €ro UCIOJIb30BaHUs.

Pasnuune B ycTpoiicTBe pabOThl YETHIPEXTAKTHOTO IBUTATENs U IU3EIs.

PeakTuBHEIC IBUTATEIIH.

Dopmbl opeanuzayuu dessmenbHOCmuy — KIIACCHO-ypOUYHasi, periaMeHTUPOBAaHHAs JUCKYCCHUS,
paboTa B MaJIbIX IpymIax

Buovr  Oesmenvmocmu — uteHne W OOCYXKICHHE TEKCTa CTareil WHTEpHET-CailToB,
00CYy)XJIeHHE JOKJIAJI0OB W TMpEe3eHTAIlui, COCTaBJICHUE W pEIICHHE 3a]ad, O0OCYXICHUE
CHoco0O0B pelieHusl.

IUTABA 6. JIEKTPUHYECKUE SIBJIEHUS — 4 YACA

OnexTpusanus Ten. /[Ba Buja 3MeKTpUUecKUX 3apsa10B, UX B3auMmojeiicTeue. 3akoH KymoHa.
[TpyHIMI CyNIEpIO3ULIMH CHUII.

DNeKTpuUecKkoe Iojie M ero JeicTBUe Ha 3iekTpuueckue 3apsapl. Hanpspxkennocts Ol
JInaun HanpspkeHHocTH D11, Konnencarop, sneprus OI1 konneHcaropa.

IIpumepnvie memvl nPOEKMHBIX U UCCTEO0BAMENLCKUX PAOOM.:

HccnenoBanne B3aMMOAEUCTBHS 3apSKEHHBIX TEJ.

BrinonHenue neicTByromend MOIEIN NIEKTPOCKOIA.

Mopnenp «llnsmynme 4ea0BeuKn»

CocraBieHue aBTOPCKON 3aJ1auyl 110 TEME IJIaBBbI.

Dopmbl opeanuzayuu 0esmenbHOCmy — KIaCCHO-ypOUHasi, perllaMeHTUPOBAaHHAs! TUCKYCCHS,
paboTa B MaJIbIX TpyIIax

Buowr OesmenvbHocmu — UTeHHME U OOCYXKJEHHE TEKCTa cTareidl HMHTEpHET-CalToB,
oOcyXXJeHre JIOKJIa/J0B W Ipe3eHTallMii, COCTaBI€HHWE W pellleHue 3ajay, O0OCYyXIeHue
CIIOCOOOB PEIICHHUS.

ITTABA 7. 3AKOHBI IOCTOSAHHOI'O TOKA -5 HACOB

[TocTosiHHBIN BNEKTpUYECKUA TOK. HoOcCHUTeNnn »3IEeKTpUYECKHUX 3apA/IoB B Pa3IMYHBIX
BeniecTBax. [1omynpoBOIHUKOBEIE TPHOOPEI.

Hamnpasnenue u cuia Toka. DNEKTPUUECKUN TOK B MPOBOJAHUKAX. 3akoH OMa sl ydacTka
nenu. ConpoTHBIIEHHWE MPOBOAHMKA. VI3MepeHue cuibl Toka M HampsbkeHus. Pabora u
MOIIHOCTh TOKa. VICTOUHUKH 2IIEKTpUYEeCcKoro Toka. 3akoH Jlxoyms-Jlenna.

JlabopamopHvle pabomui:



UccnenoBanue TENI0BOM OTIa4M HArpeBaTesl.

I/ISMepeHI/Ie y,[[eJIBHOFO COHpOTI/IBJIeHI/I}I HpOBO,Z[HI/IKa.

Ilpumeprvie memovl NPOEKMHBIX U UCCIE008AMENLCKUX PAOOML.:

CocraBiieHre aBTOPCKOM 3a/1a4M 110 TEME TJ1aBBl.

Dopmbl opeanuzayuu 0esimelbHOCmuU — KIIaCCHO-ypOUYHasi, periiaMeHTUPOBaHHAS JTUCKYCCHS,
paboTa B MaJIbIX TpyIIax

Buowt oesmenvnocmu — dreHHe M OOCYXICHUE TEKCTa CTaTell WHTEPHET-CaNTOB,
0o0CyXKICHHE [TOKJIAJI0OB W TPE3CHTAIMi, COCTABJICHHWE W peIIeHUE 3a1ad, OOCYXKICHUE
Croco0o0B perieHusl.

ITABA 8. 9JJIEKTPOMAI'HUTHBIE SIBJIEHUSA — 3 YUACA

MaruauTtHoe B3aumoneicTBue. MarautHoe mnose. JInHuM MarHuTHOW MHAYKUMH. [lelicTBue
MII Ha npoBOAHUK C TOKOM. 3aKOH Amrmiepa. MarHUTHOE B3aUMOJICHCTBHE MPOBOJHUKOB C
TOKOM. DJIEKTPOJIBUTaTelib MOCTOSSHHOTO TOKAa. MarHuTHBIE CBOWCTBA BelllecTBa. SIBIeHue
OMMU. Onbitel Papanes. MaruuTHbIN OTOK. 3akoH DMU.

Jlabopamopuvie pabomeoi:

CoOopka dIIeKTpoOMarHuTa.

COopka MoJieH MIEKTPOIBUTATEIS.

[lonyyeHnue cueKTpoB MarHUTHOTO TOJIA.

Tlpumepnvie memvl NPOEKMHBIX U UCCIE008AMENCKUX PAOOM.:

DNEeKTPOMAarHuThl: UX YCTPOMCTBO U IPUMEHEHHUE.

[Tpumenenue sBiaeHust MU B pa3nuyHbIX rajKerax.

Dopmbl opeanusayuu dessmenbHOCmuy — KIIACCHO-ypOUYHasi, perIaMeHTUPOBAaHHAs JUCKYCCHUS,
paboTa B MaJIbIX IpymIax

Buovr  Oesmenvmocmu — 4uteHne W OOCYXKICHHE TEKCTa CTareil WHTEpHET-CailToB,
00CY)XJIeHHE JIOKJIaJIOB W TMpE3CHTAIlMi, COCTaBJICHUE W pEIICHHE 3a]ad, O0OCYXICHUE
Croco00B peIIcHus.



Temarnuyeckoe NJIAHNPOBAHUE

Kon-
Tema no npozpamme 6o P JLP
uacoe
1.BBenenne 2
eYesioBek M nmpupoaa
3emis — naneTa COTHEYHOH CHCTEMBbI 2 2
3eMiIs — MeCTO OOMTaHUS YeJIOBEKA 3 1
YenoBek AOMOIHSAET MPUPOAY 8 3
B3auMocBsI3b Ye0oBeKa M MPUPOJIBI 2 1
2. 3aHuMAaTe/IbHbIE ONBITHI O (PU3UKe
[lonsatue gusmueckoro sxkcrnepumenTa. Ponb ¢puzngeckoro 2
HKCMIEPUMEHTA B HAyKe (PU3UKH
ONBITHI € )KUAKOCTSIMH U ra3aMH 5 4 -
MBbUIBHBIE ITy3BIPU U IIEHKN 4 3 1
NHTepecHbIe citydan paBHOBECUS 1 1
3amuTa IpoeKTOB 2
Oumm6xu Hamux ria3. OObITE CO CBETOM 1 1
3akj0ueHue 2 5
Hroro: 34 14 8



Onucanue yueOHO-MeTOAHYECKOTO U MATEPHAJIBbHO-TEXHUYECKOT0 o0ecnevyeHnst

1.

10.

Breypounas nestenbHOCTb. [IprMepHBIN IIIaH BHEYPOUHOU JEATEIBHOCTH B
OCHOBHOM 11KoJie: mocodbue s yuutens/. B.I1. Crenanos, JI.B. I'puropses —
M.: IIpocsemienue, 2014. — 200 c. -. (CtangapTbl BTOPOTO MOKOJICHUS).

Pa6oune nmporpammel. @usnka. 7-9 kKmaccel: yueOHO-METOAMIECKOE
nocooue/coct. E.H. Tuxonosa.- M.:[Ipoda, 2013.-398 c.

denepanbHbIi TOCYIapCTBEHHBIN CTaHAAPT 00111ero 00pa3oBaHUs BTOPOTO
MTOKOJICHUSI: ACATEIbHOCTHBIN 1oaAXo [ TeKCT]: MeToInuecKne peKOMEHIaI1H.
B 3 u. Yacts 1/ C.B.Anannuena; nox oomr. Pen. T.d.Ecenkosoii, B.B.
3apyounoii, aBT. Beryn. Cr. B.B. 3apy6una — VYiesnosck: YUIIKITPO, 2010.
— 84 c.

3anumarensHas pusuka. [lepensman S.U. — M. : Hayka, 1972.

denepaibHBIN rOCyIapCTBEHHBIN 00pa30BaTeNbHbIN CTaHAAPT [ DNEKTPOHHBIN
pecypc]. — Pexxum pocryma: http://standart.edu/catalog.aspx?Catalog=227

Caiit MunuctepcTBa oOpazoBaHus U Hayku Poccuiickont denepanuun//
obUIMAIBHBIN calT. — PexxuMm noctyna: http://MuHOOpHAyKu.pd/

Metonuueckas cinyx6a. M3narensctBo «BMMHOM. JIaGoparopust 3HaHU
[DnexTponusiii pecypc]. — Pexxum moctyma: http://metodist.lbz.ru/

Hrposas nporpamma Ha qucke «Jlpakoiia v 3aHUMaTeIbHas (PH3UKay
[DnexTpoHHBIN pecypc]. — Pesxxum noctyma: http:// www.media 2000.ru//

PasBuBaroIye 3IeKTPOHHBIC UTPBI « YMHHKH — H3ydaeM ILUTAHETY)
[DnexTponublii pecypc]. — Pexxum moctyma: http:// www.russobit-m.ru//

AJTOPUTMBI peleHus 3aa4 1o (Pr3HKe:
festivai. Iseptember.ru/articles/310656 ®opMupoBaHuEe YMEHUN ydaIUXCs

pemarh pusndeckue 3aaa4un: revolution. allbest.
ru/physics/00008858 0.html
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