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HOACHUTEJBHAS 3AIIMCKA
Pabouas mporpamma kypca Kpyxkka «IKcriepuMeHTaIbHas (GU3uKa» A 8 Kiracca coCTaBlieHa

B COOTBETCTBHH C TpeOOBaHUsIMHU DenepaabHOro rocy1apcTBEHHOr0 00pa3oBaTEeIbHOIO CTaHIapTa
OCHOBHOTO 0011ero oopazoBanus (naiee — I'OC O0O0).

B MBOY «CemenoBckass COIL» kpyxok «IKcrnepuMeHTalbHas (pu3nukay peanusyercs B
dbopMe Kpykka mocpeAcTBOM BKJIHOYeHHs B [lmaH Kpy>KKOBOHM NEesSTENBHOCTH JMHEWHOTO Kypca
«Duszukay, paccuntanaoro Ha 35 gacos (1 gac B HEIEIIO).

JlaHHBIN Kypc BHEYPOUHOU JIEATEIBHOCTH UMEET CBOEH LIEIbI0 Pa3BUTHE MBILUICHUS, IPEXKIE
BCEro, 1 (OPMUPOBAHUE CUCTEMHOTO MBIIIICHUSI.

N3ydenne npenmera «IKCIEpUMEHTaIbHAS (U3MKA» CHOCOOCTBYET PEUICHHUIO CIIETYIOIINX
3ajau:

J 3HAKOMCTBA O0YYaroIIMXCsl C METO0M HAayYHOT'O MTO3HAHUS U METOJIaMU HUCCIIEI0OBAaHUS
OOBEKTOB W SIBJICHUH TIPUPOJIBL;

. npuoOpereHuss OOydYalOIMMUCS 3HAHUH O MEXaHMYECKHUX SIBICHHSX, (U3MUECKUX
BEJIMYMHAX, XapaKTEPU3YIOIINX ITH SIBICHUS,

J (dhopMupoBaHUe Y 00YJArOIIUXCS YMEHUHN HAOIIOAATh TPUPOIHEIC SBIICHUS U BBITIOJHATH
OMBITHI, JA0OpaTOpHbIE pabOThl M SKCIEPUMEHTAIbHBIC MCCIECIOBAHUS C MCIOJb30BAaHUEM
MU3MEpUTENBHBIX TPUOOPOB;

. OBJIAJICHUS] OOYYAIOIIMMUCA TAKUMHU OOIIEHAYYHBIMU TOHATUAMHU, KaK MPUPOTHOE
SIBJICHUE, SMITMPUYECKH YCTAHOBJICHHBIM (akT, mpodiieMa, TUMOTe3a, TCOPETHYSCKHUU BBIBOJI,
PE3YIIbTAT IKCIIEPUMEHTAITBHON TIPOBEPKH;

. MOHMMaHWe OOy4YaIOIMMUCS OTJIMYMNA HAYYHBIX JaHHBIX OT HEMPOBEPEHHOI
nH(pOpMaLIUY, IEHHOCTU HAYKH ISl YIOBJIETBOPEHUS OBITOBBIX, IPOU3BOACTBEHHBIX U KYJIbTYPHBIX
MOTpeOHOCTEH uenoBeka.

ILleHHOCTHBIMH OpPMEHTHPAMM TIPH OCBOEHUHM Kypca CIyXaT: COIMAalbHAs COJUIAPHOCTD,
TPYI ¥ TBOPUECTBO, HAYKa, HCKYCCTBO, MPUPOIA, YEIIOBEUECTBO U €TO Pa3BUTHE.

Pe3ynbrarhl ocBoeHuUs Kypca « IKCIIEpUMEHTAIbHAS (hHU3HKaY»

N3ydyenne kpyxkkKa HampaBleHO Ha (OPMHUPOBAHUE JMYHOCTHBIX, MeTampeIMeTHbIX H

NpeIMETHBIX Pe3yJbTAaTOB OOYYCHHS, COOTBETCTBYIOIIMX TpeOoBaHUSIM  (hemepaabHOro
rocyJapCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa OCHOBHOTO 0011ero 00pa3oBaHusI:

JInuHOCTHBIE pe3yJIbTaThI:

1. q)OpMI/IpOBaHI/Ie OTBCTCTBCHHOI'0O OTHOLICHUA K YYCHHIO, TOTOBHOCTU U CIIOCOOHOCTH K
caM000pa30BaHUIO U CaMOPA3BUTHIO HA OCHOBE MOTHMBALIMU K OOYYEHHIO M MO3HAHUIO, Pa3BUTHE
CaMOCTOSITEIbHOCTH B TPUOOPETEHNH U COBEPILIEHCTBOBAHUH HOBBIX 3HAHU;

2. q)OpMI/IpOBaHI/Ie IMMO3HABATCJIbHBIX UHTCPCCOB, PA3BUTUC UHTCINICKTYAJIbHBIX, TBOPYCCKUX
CIOCOOHOCTEH,  (QOpMHpPOBaHHME  OCO3HAHHOTO  BbIOOpa W TIOCTPOGHHME  JalbHEeHIIeH
MHIUBUAYAIbHON TpaeKToOpuu 00pa3oBaHUS;

3. Bocnuranue poccHiicKOM Tpa)IaHCKOW HIAEHTHUYHOCTH: MAaTPUOTU3MA, YBAKEHHUS K
OtedecTBy, 0OCO3HAHU BKJIa/1a OTEYECTBEHHBIX YUEHBIX B PA3BUTHE MUPOBOU HAYKH;

4. ®opMHUpOBaHHME LEJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOUN MPAKTHKH, YOSKICHHOCTH B BO3MOXHOCTH TTO3HAHHS
IPUPOJIBI, B HEOOXOAMMOCTH Pa3yMHOTO HCIOJIb30BaHUSA JAOCTHXKEHHNA HAYKH M TEXHOJOTHH JUIs
JaIbHENIIIET0 pPa3BUTHS UYEIOBEYECKOTo OOIIeCTBa, YBAaKEHHMsS] K TBOpLAM HAyKHM M TEXHHKH,
OTHOIICHMS K (PU3MKE KaK K AJIEMEHTY 00Ie4eIOBEYECKON KYIbTYpHI;

5. YMeHHe KOHTPOJMPOBATh IMpPOLECC M pe3yabTaT Y4eOHOH U HCCiIel0BaTeNIbCKON
JESATENBHOCTH B ITPOLIECCE U3YUEHUS 3aKOHOB IPUPOIBL;



6. ®dopmupoBaHHE KOMMYHHKaTUBHOM KOMIETEHTHOCTH B OOLIEHUM U COTPYIHUYECTBE CO
CBEPCTHUKAMM, JE€TbMHM CTaplIero M MIAAIIEro BO3PACTa, B3pOCIBIMH B IIPOLECCE
00pa3oBaTeNbHON, OOLIECTBEHHO IMOJIE3HOM, y4yeOHO-HCCIIe0BAaTENbCKOW, TBOPUECKON M APYIHX
BUJIOB JI€ATEIIbHOCTH;

7. ®opMHpOBaHHE OCHOB JKOJIOTMYECKON KYJIbTYpPbl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO JKOJIOTMYECKOI'O0 MBIIUICHUS, Pa3BUTHE OIbITa OSKOJOTMYECKH OPUEHTUPOBAHHOU
pedIeKCUBHO-0LIEHOYHOM AEATEIbHOCTH B )KU3HEHHBIX CUTYaIMSIX

8. KputnuHOCTh MBIIIICHUS, WHHULIMATHBA, HAXOMYMBOCTb, AKTUBHOCTh NPU pELICHUU
IIPAKTUYECKUX 3a]a4.

MeTranpeamMerHblie pe3yJbTaThl:

1. YMeHue caMOCTOATENBHO ONPEAEATh LN CBOEro 00yyeHHsl, CTaBUTh U (pOpPMYJINPOBaATH
s cebs HOBbIE 3agaud B yu€0e, pa3BUBaTh MOTHUBBI M HMHTEPEChl CBOCH IO3HABATEIbHOU
NESTEIIHOCTH;

2. YMeHHE COOTHOCHTb CBOM JCHCTBHS C IUIAHUPYEMBIMH DPE3YyJIbTaTaMH, OCYIIECTBIIATH
KOHTPOJIb CBOCH JESATENbHOCTH B MPOLIECCE IOCTHXKEHUS pe3ysbTara, ONpPEeAEssaTb CHOCOOBI
NEUCTBUM B paMKax MPEAJIOKEHHBIX YCIOBHM U TpeOOBaHMI, KOPPEKTUPOBATh CBOU JIEHUCTBUS B
COOTBETCTBUM C U3MEHSIOIIEHCS CUTYyalluen;

3. YMeHue omnpeneisaTh MOHITHS, CO3/1aBaTh OOOOIICHHS, YCTAaHABIMBATH AHAJIOTHH,
KJ1accu(UIUpOBaTh, CAMOCTOSITENILHO BEIOMPATh OCHOBAHUS U KPUTEPHUHU AJIS KiIaCCU(PUKALINUU;

4. VYcraHaBnuBaTh INPUYMHHO-CIIEACTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE PpaCCYyXAECHHE,
YMO3aKJII0ueHUE (MHAYKTUBHOE, IeYKTUBHOE U [0 aHAJIOTUH) U JIeJIaTh BBIBOJIBI;

5. Pa3Burme  KOMIETEHTHOCTM B  00JacTH  MCIIOJAB30BaHMA  MH()OPMAIMOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJIOTH;

6. IlepBoHavanbHBIE MPEICTABICHUS 00 UIEAX U O MeToaX (PU3UKU KaK 00 YHHBEPCaIbHOM
MHCTPYMEHTE HayKU U TEXHUKHU, O CPEICTBE MOJIEIMPOBAHUS SIBJICHUN U IIPOLIECCOB;

7. YMeHue BHIETh (U3UYECKYIO 33Jady B KOHTEKCTE MPOOIEMHOW CHUTyallMH B APYIHX
JUCLUIUINHAX, B OKPYKAIOIIEH KU3HU;

8. YMeHue HaXxoAuTh B PA3IMYHBIX HCTOUYHMKAX MH()OPMAIUIO, HEOOXOAUMYIO ISl pEIICHUs
¢bu3nvecKkux 3ajady, U MPEJCTaBIATh €€ B MOHATHON (opMme, MPUHUMATH pEIIEHHE B YCIOBHSX
HEMOJIHOM MM U30BITOYHOM, TOUHOW MJIM BEPOSITHOCTHOW MH(OpMaLnu;

9. YMeHMe OpraHu3oBBIBaTh y4eOHOE COTPYAHMYECTBO M COBMECTHYIO JEATEIBHOCTH C
YUHUTEIEM U CBEPCTHHKAMM; pabOTaTh MHIMBUIYaJIbHO M B IpYIIe: HAXOAUTH OOIIee pelieHue U
paspemiath KOH(MIMKTHI HA OCHOBE COIJIACOBAHUS MO3MLMH M ydyeTa MHTEpPecoB; (popMylupoBaTh,
apryMEHTUPOBAaTh U OTCTauBATh CBOC MHEHHUE.

10. YMeHue BBIABUTATh THMIIOTE3bl MPHU PEIIEHUM 337a4M MOHUMATh HEOOXOJUMOCTb HX
IIPOBEPKU;

11. TloHuMaHue CYIIHOCTH alNTOPUTMHYECKUX TPEANUCAaHUA M yYMEHHE JeficTBOBaTh B
COOTBETCTBHUH C MPEIIOKEHHBIM aITOPUTMOM.

IIpeameTHbIe pe3y/IbTaThI:

1. Oco3HaHue IEHHOCTH W 3Ha4eHUs (PU3MKM M €€ 3aKOHOB JJsl NOBCEAHEBHOM >KU3HU
YEJIOBEKA U €€ POJIA B Pa3BUTUU MAaTEPUAIIBHON U TYXOBHOU KYJIBTYPBI.

2. ®opMHMpOBaHUE NPEACTABICHUH O 3aKOHOMEpPHOW CBS3M M IO3HABAEMOCTU SIBICHHUN
MpUPObI, 00 OOBEKTUBHOCTH HAYYHOTO 3HAHUSA, O CHUCTEMOOOpa3yroIer poiau (PU3UKU IS
pPa3BUTHUSA APYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.

3. ®opMupoBaHHWE TIPEJCTABICHUH O 3aKOHOMEPHOH CBS3M W IIO3HABAEMOCTH SIBJICHUU
IpUpoJbl, 00 OOBEKTUBHOCTH HAyYHOIO MO3HAHUSA, O CHCTEMOOOpasyomeil poiau (QU3UKH Ul
pa3BUTHUSA APYTUX HAYK, TEXHUKH U TEXHOJIOTHM.

4. ®opmMupoBaHHME NEPBOHAYAIBHBIX IPEICTABICHUH O (PU3MUYECKON CYIIHOCTHU SIBJICHUH
MPUPOJBI, BUIAX MaTepUHU, YCBOCHHE OCHOBHBIX MJIeH (M3UKH TEIJIOBBIX SIBICHUN (OCHOBHBIX
nonoxennid MKT, 3aKOHOB TepMOAMHAMUKH, OCHOBHBIX NPHUHLUIIOB pabOTHI TEMJIOBBIX MAlllUH,
3aKOHOB AJIEKTPOCTATUKH, TOCTOSTHHOTO TOKa, Amriepa, Jlopenna).



5. VYcBoeHus cmpicna GU3MYECKUX 3aKOHOB, PACKPHIBAIONINX CBS3b (DM3MUECKHUX SBICHUM,
OBJIa/ICHUE MOHATUHHBIM aIapaTOM U CUMBOJIMYECKUM SI3bIKOM (DU3HKH.

6. dopmupoBaHUEe HAYYHOTO MHPOBO33PEHHUS KaK pe3yabTaTa H3y4eHHus (yHIaMEHTAIbHBIX
3aKOHOB (DM3MKH;, YMEHHs MOJB30BATHCS METOJAMH HAYYHOTO IMO3HAHMS MPUPOJBI: MPOBOIUTH
HaOMIONCHNS, CTPOUTh MOJETM U BBIIBUTATh THIIOTE3bl, OTBHICKMBATH W (OPMYIHPOBATH
JI0Ka3aTeNbCTBA BBIABUHYTHIX THIIOTE3; IUIAHUPOBATH M BBIMOIHATH IKCIEPUMEHTHI, MPOBOIHUTH
OpsIMble M KOCBEHHBIC HM3MEPEHHUS C HCIIOJIB30BaHUEM HpPUOOpPOB, 00pabaThIBATh PE3YNbTAThI
M3MEpEeHUH, MOHUMATh HEM30EKHOCTh IMOTPELIHOCTEH JIOOBIX M3MEPEHH, OIEHHMBATH TPAHUIIBI
HOTPEITHOCTEH M3MEPEHHH, MTPECTaBIATh PE3YJIbTaThl U3MEPEHUH ¢ MOMOIIbIO TabmuI, rpaduKoB
1 hopMyL.

7. OOHapyXHBaTb 3aBUCHUMOCTH MEXIy (HU3NYECKUMHU BEIMYMHAMHU, BBIBOIAUTH W3
OKCHEPUMEHTANBHBIX (DAKTOB M TEOPETHYECKUX Mojeiel (u3nuecKkue 3aKOHbI, OOBACHATH
MOJTYYEHHbIE PE3YJIbTAThl U eNaTh BBIBOJIBI;

8. Ilonumanme (QU3MUECKUX OCHOB M TMPHHLUUIOB JeicTBUsA (paboThl) MalIMH |
MEXaHU3MOB, CpEJICTB MEPEABMKEHUS W CBA3M, OBITOBBIX IPUOOPOB, MPOMBIIIICHHBIX
TEXHOJIOTUYECKUX TPOLIECCOB, BIMSHUS HMX HAa OKPYKAIOUIYIO Cpedy; OCO3HAHHE BO3MOKHBIX
NPUYMH TEXHOTEHHBIX U 9KOJIOTHYECKHX KaTacTpog;

9. ®opmupoBaHHE yMEHHUS MPHUMEHSITh TEOPETUYECKHE 3HAHUS MO (PU3MKE Ha MPAKTHKE,
pemats pU3MYECKHe 33/1a4H; TNIAHUPOBATh B TIOBCETHEBHOM )KHU3HU CBOM JCHCTBHS C IIPUMEHEHUEM
MOJyYCHHBIX 3HAHUH 3aKOHOB MEXaHWKH; YMEHHS TIIOJIb30BaThCS (PU3UYECKUM TEKCTOM
(aHanmu3upoBaTh, U3BJIEKATh HEOOXOMMMYIO MH(OpPMAIHNIO), TOYHO M T'PAMOTHO BBIPAXKAaTh CBOM
MBICTH C TPUMEHEHHEM MaTeMaTH4YeCKOH TEPMHHOJOTMM W  CHMBOJIUKH, IPOBOJIUTH
KJIacCH(UKALIUH, JIOTHYECKHE 0O0OOCHOBAHNS;

10. Bnasenue 6a30BbIM NOHSATHHHBIM aNIIapaToOM 110 OCHOBHBIM pa3/iesiaM COJIepIKaHMsL.

CoaepixkaHue BHEYPOUHOIl 1eITEJIbHOCTH «JKCIePUMEHTAJbHAS (PU3UKA»

I'JIABA 1. CTPOEHUE U CBOMCTBA BEIIIECTBA -5 YACOB

Crpoenue BemiecTBa. B3aumopeiicTBue uyacTHI] BellecTBa. MoJenn CTpOEHUs Iras3os,
KHUJIKOCTEN U TBEPABIX TEIl.

Jlabopamopnuvie pabomol.

W3mepenue pazmMepoB MOJIEKYJI C TOMOLIBIO MAJIETKH.

N3mepenue pazMepoB Majibix Te€Jl METOAOM PSIJIOB.

IIpumepnvie memol NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.!

Coznanue 00beMHON MOJENN KPUCTAJUIMYECKOM PEeIIeTKH HEKOTOPBIX BEIIECTB.

CrniocoObl U3MEpeHUs Pa3MEPOB MOJIEKYJI.

Dopmbl opeanuzayuu 0esamenbHOCmy — KIIACCHO-ypOUHasi, perjlaMeHTUPOBAaHHAs TUCKYCCHS,
paboTa B MaJbIX rpyMmax

Buowr oesmenvrnocmu— uTeHre U 00CYXKJI€HHE TEKCTa CTaTed MHTEPHET-CalTOB, 00CYKICHNE
JIOKJIa/IOB M MIPE3EHTALMi, COCTaBIIEHHE U PEIIeHHUE 3a/1a4, 00CYXk/IeHHE CIIOCOO0B pelIeHusl.

I''IABA 2. OCHOBBI TEPMO/IMHAMUKHU - 7 YACOB

TennoBoe paBHOBecue. TemmepaTypa U crnocoObl ee u3mepeHus. CBA3b TemIeparypsl CO
CKOPOCTBIO Xa0THUECKOT0 ABM)KEHHUS YaCTHII.

BHyTpenHss sHeprus u crnocoObl ee u3MeHeHusa. Bujpl TermooOmena. KoanuecTBo TEmoThI.
VYaenbHas TEIJIOEMKOCTh. 3aKOH COXPaHEHHs SHEPruu B TEIUIOBBIX Mpolieccax. HeobpaTumocTtsb
MIPOIIECCOB TEIIOOOMEHA.

Jlabopamopmuvie pabomol.

W3yuenne cCKkopoCTH TEMmI000MeHa.

W3mepenue ynenbHON TEMT0EMKOCTH KUIKOCTH.

IIpumepnvie memol NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM:

WcTopus coznanus npubOpoB AJi U3MEPEHHSI TEMIIEPATYPHI.



Bunp! Tennonepenaun, HCHOIb30BaHUE B TEXHUKE U OBITY.

Vcnonb3oBaHue 3HAaHUN O BUIAX TEIUIOOOMEHA B CTPOUTENILCTBE.

Hcnonp30Banue 3HaHUH 0 BUIaX TEIUIOOOMEHa B paboTe MoJiebepa.

Beunslii nBurarens — Mu¢ WM pearbHOCTH?

Dopmul opeanuzayuu 0esmenbHOCMY — KIACCHO-ypOUYHast, periIaMeHTUPOBAaHHAs AUCKYCCHS,
paboTa B MaJbIX rpymmax

Buowi desmenvrocmu— uteHne U 00CYKJEHUE TEKCTa CTaTel MHTEPHET-CAUTOB, 00CYXICHNE
JOKJIaJI0B ¥ IPE3EHTAlNi, COCTAaBJIEHHE U PELIeHUE 3aa4, 00CYKICHHUE CIIOCOOOB PEIICHHUS.

I'JTIABA 3. UBMEHEHUE ATPETATHBIX COCTOSIHUHM BEIIIECTBA — 4 YACA
HcnapeHrne u KOHJEHCAIWs, KUTICHHE. 3aBUCUMOCTh TEMIIEPATYPhl KHUIICHUS OT JAaBJICHUS.
Bnaxxnoctes Bo3nyxa. [lnmaBmeHwe © KpucTaUIM3alMs. YJIelbHas TEIJIOTa IUIABIICHHUS W
napooOpa3zoBaHus. Y IesbHAs TEIUIOTa cropanus. Pacyer KoJuuecTBa TeIIoTh IPU TEIUIO00OMEHE.
Jlabopamopmuvie pabomol.

N3yuyenne 3aBUCMMOCTH CKOPOCTH UCIIAPEHMS OT BHEIIHUX YCIOBUHM U CTPOCHMS BEIIECTBA.

W3mepenue BiIaXXHOCTH BO3yXa C IOMOLIbIO BOJIOCSIHOTO TUTPOMETpA.

IIpumepnvie memovl nNpOEKMHbIX U UCCTIE00BAMENLCKUX PAOOM:

PocT kprcTamios: 3aBUCUMOCTb CKOPOCTH POCTa OT BHEUIHUX YCIOBHM.

Poct kpucramioB: 3aBUCUMOCTb (POPMBI KPUCTAIUITMUECKOM PEIIETKH OT IpUMecei.

TemnsoBele siBiIeHUS B (QOIBKIOPE PA3HBIX HAPOJIOB.

Dopmbl opeanuzayuu 0esmenbHOCmuy — KIIACCHO-ypOUHasi, perjlaMeHTUPOBaHHAs TUCKYCCHs,
paboTa B MaJbIX TpyMIax

Buowvl oesmenvnocmu— uteHre u 00CyXJIE€HUE TEKCTa CTaTell HHTEPHET-CaTOB, 00CYXKIeHUE
JIOKJIAJIOB | MIPE3EHTAIIHIA, COCTABIICHUE U PEIICHUE 3a/1a4, 00CYXKJICHHUE CITIOCOOOB PEIICHUSI.

I''TABA 4. TA30OBBIE 3AKOHBbI - 4 YACA

l'azoBeie 3akoHbl: 3akoH bounsg-Mapuorra, 3akon [llapns, 3akon ['eit-JIroccaka.
OO0benMHEHHBIN Ira30BbIA 3aKOH.

IIpumeprvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX PAOOM.!
CocraBiieHne aBTOPCKOU 3ajauul 10 TEME IJ1aBbl.

Dopmbl opeanuzayuu 0esamenbHOCmy — KIIACCHO-YpOUHasi, perilaMeHTHPOBAaHHAs TUCKYCCHS,
paboTa B MaJbIX rpymmax

Buowr oesmenvbrnocmu— ureHue u 00CyKAEHNE TEKCTa CTaTeld MHTEPHET-CallTOB, 00CYXICHHUE
JIOKJIa/IOB M MIPE3EHTALMi, COCTaBIIEHHE U PEIIeHHUE 3a/1a4, 00CYXk/IeHHE CIIOCOO0B pelIeHusl.

I''TIABA 5. TEIIJTOBBIE MAIIIMHBI - 39ACA

[IpeoOpa3oBanue sHEPrUM B TEIUIOBLIX MamMHax. [lapoBas Typouna, JIBC, peakTUBHBIIM
neuratensb. KIIJ remioBoro asurarend. [IpuHuun AeiicTBUSA X0JIOANIBHON MAlIUHBI.

IlpumepHvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM:

I'panuter npumenenus JIBC u sxkonorudeckue mpoOIeMbl €ro UCIIOIb30BAHMUS.

Paznuune B ycTpoiicTBe pabOTHl YETHIPEXTAKTHOTO ABUTATENS U AU3ETIS.

PeakTuBHBIE IBUTaTEIIH.

Dopmbvl opeanuzayuu desmenbHOCMY — KIaCCHO-YpOYHasl, perJIaMeHTUPOBAHHAS JUCKYCCHUS,
paboTa B MaJbIX TPYIIax

Buowr oesmenbnocmu— ureHre U 00CykAe€HHE TEKCTa CTaTel MHTEPHET-CAUTOB, 00CYXKICHNE
JIOKJIa/I0B U IIPE3EHTALMH, COCTABICHHE U PEIICHUE 3a/1a4, 00CYXkIEHUE CIIOCOO0B peIIeHUs!.

I'/TABA 6. QJIEKTPUYECKUE SAIBJIEHUS — 4 YACA



DnekTpusanus Tea. J[Ba Buaa 3JIEKTPUUYECKUX 3apsaaoB, UX B3aumojaeiicTBue. 3akoH KyioHa.
[IpuHLUII CyNIepIIO3ULIMY CUIL.

DJIEKTPUYECKOE TI0JIE U €ro ACHCTBUE Ha AjieKTpuueckue 3apsanbl. Hanpsoxkennocts OI1.
JIunnu nanpsoxennoctu D11, Konaencarop, sneprust D11 konaencaropa.

IIpumepnvie memul NPOEKMHBIX U UCCIEO0BAMENLCKUX PAOOM!

UccnenoBanue B3auMOICUCTBUS 3aPSKEHHBIX TEJI.

BrinosiHeHue 1eUCTBYIONMIEH MOJIEIN SJIEKTPOCKOIA.

Mogenp «lInsmynme 4en0BeuKn»

CocrapiieHre aBTOPCKOM 3a/1a4y MO TEME IJIABBI.

Dopmbl opeaHuzayuu 0esmelbHOCmuU — KIIACCHO-YPOUHasl, pErjlaMeHTUPOBAHHAsL TUCKYCCHS,
paboTa B MaJbIX TPYIIIax

Buowvl oesmenvbHocmu— uteHne u 00CyXJIeHHUE TEKCTa CTaTell HHTEPHET-CAaUTOB, OOCYKICHHE
JOKJIaJIOB M MIPE3CHTALIHIA, COCTABIICHHE U PEHICHHUE 3a/1a4, 00CYKIEHHE CITIOCOO0B peIIeHusl.

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

[TocTostHHBIN 2neKTpUYecKui TOK. HocuTenu dneKTpU4ecKux 3apsioB B Pa3IMYHBIX
BemiecTBax. IloaynpoBogHIUKOBBIE TPHOOPHI.

Hanpasnenue u cuna Toka. DJIEKTpUUECKUH TOK B IPOBOAHMKAX. 3akoH Oma i y4yacTka
nenu. ConpoTUBICHUE MPOBOJHUKA. 3MepeHue cuiibl TOKa U HampsbkeHus. PaboTa U MOIHOCTh
ToKa. MIcTOUHMKY 351eKTpuyecKkoro Toka. 3akoH JLxoynsa-Jlenua.

Jlabopamopuvie pabomol.

HccnenoBanue TEIIOBOM OTAAa4M HAarpeBaTells.

W3mepenue yaenpHOro ConpoTUBIIEHUS TPOBOJHMKA.

IIpumepnvie memvl NPOEKMHBIX U UCCTEO0BAMENLCKUX PAOOM.:

CocraBiieHne aBTOPCKOM 3a7ja4u 110 TEME I1aBbl.

Dopmobl opeanuzayuu desmenbHOCmu — KIIACCHO-YPOUYHasi, perjJaMeHTUPOBaHHAs AUCKYCCHS,
pa0oTa B MaJIbIX rpymmax

Buowvl oesmenvnocmu— ureHve u 00CyXJE€HUE TEKCTa CTaTeil HHTEPHET-CaliTOB, 00CYXKIeHUE
JIOKJIaJIOB U MIPE3EHTAlUi, COCTABICHUE U PELlIeHUE 3a/1a4, 00CYkIEHHUE CIIOCOOOB PEILIEHUSI.

I'/TABA 8. 9JIEKTPOMATI'HUTHBIE SIBJIEHUSA — 3 YACA

MaruuTtHOE B3aumoneictsue. MaruutHoe mosne. JInHUM MarHUTHOW MHIAyKUMUH. [lelicTBue
MII Ha npoBOAHUK ¢ TOKOM. 3aKoH Amnepa. MarHuTHOE B3aUMO/IEHCTBHE MPOBOIHUKOB C TOKOM.
OneKTpoABUraTeIb NOCTOSTHHOTO TOKAa. MarnuTHele cBoiicTBa BemecTBa. fABieHne OMU. OnbiTsl
®dapanes. MarauTHeIi noTok. 3akoH OMU.

Jlabopamopuvie pabomoi:

COopka sr1eKTpoMarHuTa.

COopka MOIeNH IEKTPOIBUTATES.

[Tonyyenue CIEKTPOB MATHUTHOI'O TIOJIA.

Ipumepnvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX PAOOM.!

DNEKTPOMAarHuThl: UX YCTPOUCTBO U IPUMEHEHHE.

[Ipumenenue sBiennst MU B pa3InuHbIX rajpkeTax.

Dopmbl opeanuzayuu oeamenbHOCMY — KIACCHO-ypOYHasl, periIaMeHTUPOBAHHAS JUCKYCCHUS,
paboTa B MaJbIX TpyMIax

Buowi oesmenvrocmu— 4reHre U 00CYX/I€HUE TEKCTa CTaTe€ll MHTEPHET-CAalTOB, 00CYKAECHUE
JIOKJIaJIOB M MIPE3EHTALM, COCTaBIICHHE U PEIICHHUE 3a/1a4, 00CYXkIeHHE CITIOCOOOB pelIeHus.



Ka.]'lel-l)lapl—lo — TEMATUIECCKOC IVIAHUPOBAHUE KPYiKKa «3Kc1'lepI/IMeHTaJIbHaﬂ (]msmca»

Ne . O6opynoanue o «Touke poctay | Jlara o [Hara o
Tewma 3anaTHs OcHoBHbIE BUIbI YYEOHOH J€ATEIbHOCTH
3aHATUSA IJIaHy bakty
1 CrpoeHue BeliecTsa. [IpocMoTp 1 00OcyxIeHue BUIEO C caifTa
' B3aHMOI[eﬁCTBHe YaCTHUI] BEII[ECTBA. WWW.e|emen'[V.I’u «CTpOGHI/Ie BEIIIECCTBa»
. | OOcyxneHnue pa3Iu4HbIX THIOTE3 O CTPOCHUHU
Mopenu cTpoeHus ra30B, )KUIKOCTEN
2. pa3IMYHBIX BEHIECTB M JIOKA3aTelIbCTB, HUX
Y TBEPABIX TEIl.
MOATBEPKIAIOIINX
BrinonHenue npakTU4ecKux padoT B MaJIbIX
3. N3mepenne pazMepoB MOJIEKYII C
MTOMOIIBIO TIAJIETKH. Ipynmnax
Brinonnenue npaktuyeckux paboT B MaJlbIxX Habop manbix Ten, matefika
4, N3mepenue pasmMepoB MaJIbIX Tell
METOAO0M PS0B Tpymmax
OOcyxneHue  JOKJIQmoB M TPe3eHTalui
5 yuamuxcs Ha Temy: «Co3naHue 00BEMHOI
' Briy6n BemecTBa 6€3 MUKpPOCKOTIA MOJIENIN KPUCTAJUTHYECKOM pemieTku
HEKOTOpbIX BelecTB. CiocoObl U3MEpeHus
pa3MepoB MOJIEKYJII»
UreHue u 0OOCyXJeHHE CTaThbH caifTa WWW.
elementy.ru o HeoOpaTHMOCTH  TEIMJIOBBIX
0. Kak JOCTHUYB TCIIJIOBOI'O paBHOBeCI/I}I? IIPOLIECCOB. I/IqueHHe u aHaJIus3
HeoGpatumocTs poreccon WUTIOCTPATUBHOIO MaTepualia Ha [puMepe
MynbThuIbMa «/IBeHaaaTe MecsSeB»
OOcyxneHne JOKJIaJOoB H  TpPEe3CHTalui Buapr TepmomMeTpoB
7. yyamuxca Ha Temy: «Mcropusa co3ngaHus

Korna n xak n3o0penu repmometp?

HpI/I60pOB IJiL U3MEPCHHUA TCMIICPATYPhI».
COSI[E[HI/IC MOJCIIN TCPMOMETPA C KUIAKUM U



http://www.elementy.ru/
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TBEPJBIM pabo4HUM TEJIOM

PaGora B MaubIXx rpymnmax HaJl CO3JaHUEM

MeTtoaudeckoe mocooue
«Peanu3zanusa o0pa3zoBaTebHbBIX
[IPOrPaMM €CTECTBEHHO HAYYHOMI
U TEXHOJOTHYECKON
HaIIpaBJIECHHOCTEN 110

QIrOpUTMA  PELIEHUS  KAueCTBEHHBIX U
(hU3HKE C UCIIOIB30BAHUEM
pacueTHBIX 3a7ad Ha pacueT H3IMEHEHHs
8. CyTtb nepBoro Hayaia . obopynoBanus 1eHTpa «Touka
BHYTPEHHEH PHEpPruH; COCTaBJICHHUE aBTOPCKHUX
TCPMOTMHAMHUKH ’ pocta». O6opya0BaHuE: TaTUNK
3amady mo Teme «Mosi 3amaya Ha pacyer
. TEMIIEPaTypbl, TEPMOMETD,
W3MEHEHUS BHYTPEHHEH SHEPTUumn» .
KaJIOpUMETP, MEPHBII
THHIP(MEH3YpKa),
1ab0paTOPHBIE CTaKaHbI, TOpsYast
WM XOJIOJTHAS BOJIa
Hcnons3oBanue (usmdeckux 3HaHui | OOcykIeHne JOKJIaJoB M Mpe3eHTalui
0 TeIuiooOMeHe IIPpU CTPOUTEIHCTBE ydJalquxcsa Ha TEMY: «BI/II[I)I TCIionepeaayu,
9. KHIbA,  1moabope  ofewabl, B | MCHO/B3OBAHME B TEXHMKE 1 ObITY.
. . Hcnonws3oBanne 3HaHUM O BUJIAX TEIIOOOMEHA
X035 CTBEHHOU JIeATENbHOCTU
B CTPOUTENBCTBE, B pab0Te MOIETbEPar»
YeJoBeKa
PaGora B MampIx Tpymnmax HajJ CO3JaHUEM
aIropuT™Ma  pEeHIeHUs]  Ka4eCTBEHHBIX U
. pacyeTHBIX 3a/Jad Ha pacyeT KOJIMYECTBA
10. CKOIbKO KaJIOpUH HYKHO JUIS?..
TEIJIOTHI; COCTaBJIEHHWE aBTOPCKUX 3aJad I10
TeMe «Mosi 3ajadya Ha pacueT KOJUYECTBa
TEIUIOTBDY
O6cyxnenue OKJAJ0OB W  Mpe3eHTAIMi
11. «Ecnm 3Heprus rae-to OTHUMETCS, TO YA a A p 1t

L

yJamuxcsa Ha temy: «BeuHblil nBuratenb —
MU UM peanbHOCTh?»




12.

N3mepsieM u uccienyem!

[IpakTuueckass paboTta B MalbIX rpymmax Io
TeMe «/3ydeHHe CKOPOCTH TEIIooOMeHa.
N3mepenne yAeIbHOU TEIUIOEMKOCTH
KUJKOCTH», OOCYXKIEeHHE U  OOBSICHCHHE
PE3yNIbTaTOB, MOCTPOCHUE TpapuuecKoin
3aBUCHUMOCTH TEMIIEpPaTyphl OT BPEMEHHU

13.

Korna, mouemy, 4To U KaK KUIIUT U
ucrapsieTcs

[IpakTnueckass pabora B MaybIX IpyIIax Io
TeMe «l3yyeHue 3aBUCMMOCTH CKOpOCTH
UCIIApPEHHs OT BHELIHUX YCJIOBUH M CTPOEHUS
BEILIECTBAY, IIOCTPOEHHE rpaduyeckoit
3aBUCUMOCTH  CKOPOCTHM  HCHAapeHust  OT
TEMIIepaTyphbl, IUIOIIAIN TOBEPXHOCTU

MeTtoudeckoe mocoone
«Peanmu3zanus 006pa3oBaTEIbHBIX
porpaMm

€CTECTBEHHO HAyYHOU U
TEXHOJIOTUYECKOM
HaIpaBJICHHOCTEH 110

(hU3HKE C UCITOJIb30BAHUEM
obopynoBanus nentpa «Touka
pocTay

14.

Kakas B1a)XHOCTh camas ImoJie3Hast

[IpakTuueckast pabora B MajbIX rpynmax Io
TeMe «/3MepeHue BIAXHOCTH BO3ayXa C

IIOMOIIBIO BOJIOCSHOT'O TUT'POMETPaA,

o0cyx/ieHue U 00BSICHEHUE Pe3yIbTATOB

JaTunk Temnepatypsl CTakaH ¢
BOJIOM, TUTPOMETP.

15.

Eciu kpucTaiisl pactyT, TO OHU
JKUBBIE?

IIpencrasnenue
BBIPAILIMBAHUIO

pe3yabTaToB  pabOTBI IO
oOcyxaeHue

3aBUCUMOCTH CKOPOCTHU pPOCTa OT BHCIIHUX

KpHUCTAJJIOB,

YCHOBHﬁ, 3aBUCHUMOCTH (I)OpMBI Kpucrajia OT

puMece, COCTaBJICHUE rpaduyecKkux

WJUTFOCTPAITUI 3THX 3aBUCUMOCTEHN

16.

PacueTriuBas 6CpC)KJ'II/IBOCTL

OO6cyxnenue
ydamuxcsa Ha TEMY: «TenoBble SBIEHUS B

JIOKJIAIOB W TIpEe3eHTaluil

(oJIbKIIOpE pa3HBIX HAPOJIOBY




17.

[Toyemy n3ompoueccsl Tak
Ha3bIBAIOTCS?

OOcyxneHue  JIOKJIagoB M IIpe3eHTalui
yuamuxcss Ha Temy: «VMcTopus OTKpbITUA
ra3oBbIX 3aKOHOB» PEKOHCTPYKIUS OTKPBITUS
3akoHa I'eii-JIroccaka

18.

OTu 3aHATHBIE TpaduKu

Pabora B ManbIX rpymnmnax Haj COCTaBJIEHHUEM
QIrOpuTMa peleHuss rpapuueckux 3ajad Ha
YTEHHE U IIEPECTPOMKY AuarpamMm COCTOSHUS
raza (rpa¢u4eckuii M aHATUTHYECKUI CIIOCO0
perieHus 3a1ayq)

19.

Kaxk BogsiHOI mayk cTpouT cBoi Jom?

P3360p 3a/la4 Ha OCHOBC IIPUPOJHBIX JaHHbIX,
COCTAaBJICHUC aBTOPCKUX 3ada4 Ha
HCIIOJIB30BaHUC I'a30BbIX 3aKOHOB

20.

O6I>€,HI/IHI/IM Ira30BbIC 3aKOHBI, YTOOBI
MOJIYYHUTh...

Pabora Ham cocTaBiIeHHEM TEKCTOBBIX 3a1ad
«Mos 3a1a4a Ha NMPUMEHEHHE OO0BEAMHEHHOTO
ra3oBOro 3aKOHa» M WX  MOCJIEIyrolee
pemieHue (oTpabOTKa anropuTMa PEIICHUS
3a/1a4 aHaJTUTUYECKUM CIIOCOOOM)

21.

Kak paborator rasz u nap?

OOcyxneHue  JOKJIaJ0B W TPE3CHTAIHi
yuammxcs Ha Temy: «[ paHHIIbl TPUMEHEHHUSI
JABC wu »skojmoruueckwe mpoOJIEeMBbI  €ro
HCIIOJIB30BaHMS. PeaKTUBHbBIC JBUTATEIIH

22,

[Touemy KIIJI TenoBoro nBurarens
BCETr/1a HU3KUI

Paz0op npuHIMNUANbHOM CXeMBbl yCTpoiicTBa U
paznuuuii B paboTe  YETHIPEXTaKTHOTO
nBurarens u nusens. Pabora B ManibIx rpynmax
1o pemieHuro 3aaa4d Ha pacyet KIIJI TemnoBsix
JIBHUTATEIICH

Mogens QJICKTPOABUTATCIIA.

23.

Heo6xoanuMelii mpeMeT Ha KyXHE —
XOJIOAWIBHUK

OOcyxneHue  JOKJIQJ0B W TMPE3CHTAIHI
yuamuxcs Ha Temy: «Mcropus Bemei:
CO3/aHHE TIEPBOM MOJENU XOJOAMIBHUKA,




YCOBEPIIICHCTBOBAHKEY OO6cyxnenue
MPUPOJIHOTO SIBJICHUSI «BEUYHAs MEP3J0Tay:
MOYHO JIH TIOCTPOUTH TTPUPOTHBIN
XOJOOWILHUK?

24,

SHTapHbIC ABIECHUS, OTKPHITHIC
danecom n3z Munera

[IpakTudeckass pabota B MallbIX TpyMIax
«HccnenoBanue B3aMOCHCTBUSA 3apsHKCHHBIX
Te», 00CYXKJIeHUE U O0OBICHEHHE PE3yJIbTAaTOB.
Brinonnenue JIEUCTBYIOLIEH MOJIETIN
AJIEKTPOCKOTMA

JIabopaTopHBIi ATEKTPOCKOTI.

25.

[IpuHIUI Cynepro3uIu CUII U TIOJIeH

PaGota Hax cocTaBICHHEM TEKCTOBBIX 3a/1a4
«Mosi 3amaya Ha IPUMEHEHHME  3aKOHa
COXPAHEHHUs DJIEKTPUYECKOIO 3apsizia U 3aKOHa
Kynona» u wux mnocienyromee penieHue
AQHAIUTUYECKUM WU TPaPUUECKUM CIIOCOO0OM

26.

CHJIOBBIE IMHUU MOKHO YBHUIACTH

[IpakTryeckass paboTa B MajbIX TpyNIax Hasu
coznanreM mojenu «llsmymme denoBedxuny,
oOcyxJeHre U 00bICHEHUE PE3yJIbTAaTOB.

27.

JleiineHckas 6aHKa U ee YHEprus

Pabora Ha;x cocTaBIE€HHEM TEKCTOBBIX 3a]a4
«Most 3amaya Ha  pacueT  IapaMeTpoB
KOHJICHCATOpa» W WX TOCIEAYIOIIEee PEIICHHE
AHATMTUYECKUM CIIOCOOOM

28.

Kaxumu ObiBatoT HOCcuTENM 3apsaa?

[IpocmoTp 1 06CyX)IeHUE BUICO C caiTa
www.elementy.ru  «CBoOOIHBIE  HOCUTEIH
3apsiaan

29.

UYTto Takoe noIynpOBOJHUK

OOcyxneHrne JOKJIAagoB W  Mpe3eHTaluin
yuamuxcss Ha Temy: «llomynpoBoaHUKHU:
JICHUBUBl WJIIA HEYTOMUMBIE TPYKEHUKI)
OO6cyxieHre SIBICHUS «CBEPXIPOBOJAUMOCTHY:
MOKHO JIM CO3/1aTh BEYHBIN TOK B MPOBOHHUKE?

OO6opynoBaHue: TaTUMK TOKA,
aMIIepMETp JIBYX IPEIEIbHBIN,
NCTOYHHUK ITUTAHUA, KOMIIJIICKT
MIPOBOJIOB, PE3UCTOPHI, KITFOY



http://www.elementy.ru/

30.

AJ'IBTCpHaTI/IBHBIC HMCTOYHHKH TOKaA

OOcyxneHue  JOKJIQgoB M Tpe3eHTalui
y4amuxcs Ha TEMY: «McTouHuKMN
AJIEKTPUYECKOI0 TOKA: UCTOPHUS CO3/IaHUS
raJIbBAaHUYECKOT'O 3JIEMEHTA U 3JIEKTPUUYECKOTO
JIBUTATEIIS

31.

TennoBas orgayua HarpeBareiiia

[IpakTuueckass pabota B MallbIX TIpymmnax
«HccnenoBanue TEIJIOBOU OTAauu
HarpeBareis», OOCYXIeHHE U OObSICHEHHE
pesynbratoB. CrocoOsr  moBbiieanss TOH
HarpeBaTeIbHOIO AIEMEHTA.

32.

COHpOTI/IBHeHI/Ie IIpOBOAHHKA

[IpakTnueckass pabora B MallbIX TIpymmnax
«M3mMepeHue  yIeapbHOTO  CONPOTUBIICHUSA
IIPOBOJIHUKAY», OOCYXIeHHE U OOBSICHEHUE
pe3yabTaToB.

JlaTunk TOKa, TaTYMK
HaIpsHKEHUS, aMIIEpMETP

JBYX MPEIEIbHBIA, BOJIBT METP
JBYX NPEIEIbHBIN, PE3UCTOPHI,
HMCTOYHUK MUTAHUS, KOMIUICKT
IIPOBOJOB, KIIFOY

33.

[IpakTrueckoe npuMeHEeHUe
MAarHUTHOT'O J€UCTBUSA
AJIEKTPUYECKOTO TOKA

[IpakTuueckass pabota B MalbIX TIpymNInax
«COopka »snextpomarauta. COopka Mojenu
JNEKTPOABUTATENS, oOcyxeHue U
00BbsICHEHUE Pe3y/IbTAaTOB

J[aTYK MarHUTHOTO MOJIA,
II0JIOCOBOIl MarHur.

34.

Kak yBuners MarauTHoe nose?

[IpakTuyeckas paboTa B MajblX TIpynmax
«[TomyueHne CIEKTPOB MarHUTHOTO TTOJIS,
oOcyxJeHne U 00bICHEHUE PE3yJIbTaTOB.

JlaTdrk MarHUTHOT'O MOJIA,
IOJIOCOBOM MAarHUT. COJIEHOU/I.

35.

Ha 4o crtocoOHO MarautHoe 1ose u
€ro MpOosBJICHUS

OO6cyxaeHue JOKIaJ0B U NpPE3CHTAIMH
ydaluxcsit Ha TeMmy: «OJIEKTPOMAarHuThL: HUX
yCTpOMCTBO U npuMeHeHue. [Ipumenenue
aByieHnss OMMU B pa3nuyHbIX rajpkeTax»

OO6opymoBaHue: TaTINK
HaIpsDKEHUS, COJICHOU,
MOCTOSIHHBIHN ITOJIOCOBOM MarHuT,




TpyOka [1BX,
KOMILIEKT IIPOBOJIOB




JIMCT KOPPEKTUPOBKU KAJIEHJIAPHO - TEMATHUYECKOI'O INIAHUPOBAHUA

Knacc

/i Hara o nnany JaTa o dakty N3menenus [Tpuunnsb
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