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1. IHOACHUTEJBHAA 3AITUCKA

Pabouas mporpamma cocTaBieHa i 3aHITHNA ¢ ydamuMucs 8-9 Ki1accoB BO BTOPOI MOJOBHHE
JIHS B COOTBETCTBHM ¢ HOBBIMH TpeOoBanmsiMu PI'OC cpemneit cryneHu obmiero oOpa3oBaHHs
BTOPOT'O MOKOJICHHUS.

Hacrosimast pabouast nporpamma «lIpukinannoe npumMeHeHue GU3NKN» pazpaboTaHa ¢ yIeToM:

. ®OenepanpHoro 3akona Ne 273 ot 29.12.2012 rona «O06 obpazoBanuu B Poccuiickoit
denepaunn»
. IIpukaza MunoOpuayku Poccunm ot 29.08.2013 roma Ne 1008  «OO6

yrBepkaeHnn llopsinka opraHuzanuu ¥ OCYIIECTBIICHHS 00pa30BaTEIbHON JESTEIBHOCTH 10
JIOTIOJIHUTEIBHBIM 00111e00pa30BaTeIbHbIM IPOrpaMManmy

. [lucema MunucrepctBa oOpasoBanust Hayku P® ot 18.11.2015 No 09-3242
«MeronuyecKkue PEKOMEHIAIMU 110 TPOSKTUPOBAHUIO JOMOJHUTEIBHBIX O00IIepa3BUBAIOIIIX
nporpaMM (BKJIFOYasi pa3HOYPOBHEBBIE IPOTPAMMBI»

. Canllun2.4.4.3172-14"CanutapHo-3111€MHUOJIOTUYECKHE TpeOOBaHMS K
YCTPOMCTBY, COJEPKAHUIO M OpPraHU3alMu pexuMa padoThl 00pa30BATENBHBIX OpraHU3AIMMA
JIOTIOTHATEIIFHOTO 00pa30BaHUs IeTEH)»

. VYeraa  MOY  «Benukocenbckas — cpenHsiss  wmkoja  ['aBpuioB-SMckoro
MYHHUIUIIAJIBHOTO paioHa»

Pabouas nmporpamma mnpeamoJsiaraer MCHOJb30BaHUE CPeICTB 00yYeHUS] M BOCIMTAHUS
nentpa "Touka pocra".

Hcnons3oBanne III/I(i)pOBBIX JaTYNKOB B Ka4YC€CTBC HU3MCPUTCIBHBIX HHCTPYMCHTOB H3MCHACT
noAXOoAbl K IMMPOBCACHUIO ITPAMBIX H3MepeHHﬁq)H3quCKHX BCJIMYHH.

TpaauIIMOHHO B KadecTBE CPEACTB M3MEPEHHUsS HCIOJIh30BAIUCH MPOCTEHITNE HHCTPYMEHTHI
(ppIYa>kHBIE BEChl U Pa3HOBECHI, MEH3YpKa, IMHAMOMETP, TEPMOMETP) U CTPEIOUYHbIE MPUOOPHI
(aMIiepMeTp U BOJILTMETP).

Hcnonp3oBanue nu(poBbIX JaTYUKOB MO3BOJISIET HA COBEPIIEHHO APYrOM Ka4yeCTBEHHOM YpOBHE
NPOM3BOJIUTh M3MEPEHMS BPEMEHH, DPACCTOSHUS, MMETh BO3MOXXHOCTb PETUCTPUPOBATh U
HaOJr0aTh M3MEHEHHE BO BPEMEHM TaKMX BEIMYMH Kak TeMIepaTypa, 3JIEKTPUYEcKoe
HarnpsDKeHUe, CUjla TOKa U T. 1.

Jnist paboThl ¢ UGPOBBIMH TaTYMKAMU HCIIONB3YETCs CHEUAIbHOE MPOrpaMMHOE 00ecrieueHne,
YCTQHOBJICHHOE Ha KOMITbIOTEP. J[1s1 KOMMYHUKAIIMK U(PPOBBIX JATYUKOB, 3aIIUCH U XPaHEHHS
uH(pOpMalH, MOJYYEHHON C UX MOMOIIbIO, IUPpoBas Ja00paTopus UCTIONIb3YETCS BKOMILIEKTE
C HOYTOYKOM ¢ HEOOXOIMMBIM YCTaHOBJIEHHBIM MTPOTPAMMHBIM 00€CIIeUeHUEM.

Hcnonp30BaHne KOMITBIOTEPHOM (OPMBI PETHCTPALIMU IMOJYYEHHBIX 3HAUYEHUN U MOCTPOEHUS
rpadukoB W3MEHSET MOAXOABl K OQOPMIICHHIO JIa0OpaTOPHBIX W MPAKTUYECKUX pPaboT
00yJaroIUMHUCS.

JlanHbIe, MOTyYEeHHBIE TIPU TTOMOIIU TU(POBBIX JATIYMKOB, BHOCATCS B IJIEKTPOHHBIE TaOJMIIHI,
qTO II0O3BOJIACT CTpOI/ITB T’pa(bI/IKI/I SaBI/ICHMOCTeﬁ HCCHe)IyeMI)IX BCIIMYNH Ha 3I<paHe
KoMmmbploTepa. Ha ocHoBaHMHM 3THX TpadUKOB JeJaTh BBIBOJABI O XapaKTepe 3aBHCHMOCTH
BEJIMYMH OT BPEMEHU WM JPYrux MapameTrpoB. Vcmonp3oBaHue HUPPOBBIX ITabopaTopuit
CYH_IGCTBGHHO pacmnpﬁeT CHCKTp BO3MOXKHBIX OIIBITOBU PICCJICIIOBaHPlﬁ.

B mpouecce pa3paboTku mporpamMmbl TJIaBHBIM OpPHUEHTHPOM CTajla IIellb T'apMOHHUYHOTO
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€IMHCTBA JIMYHOCTHOTO, IIO3HABATEJIBbHOI0, KOMMYHMKATUBHOIO M COLMAJIBHOIO pPa3BUTHS
y4alluxcs, BOCIHUTAHME Yy HUX MHTEpPECa K AaKTHUBHOMY IIO3HAHUIO 3aKOHOB IPUPOJBIL,
YBAKHUTEIBHOIO OTHOLIEHHUS K TPYLY.

IIporpamma umMeeT eCTECTBEHHOHAYYHYIO HAIIPaBICHHOCTD.

HporpaMMa npe€aHasHau€Ha g Yy4dalluXcs, XKEJIalIIWX IIO3HAKOMHUTHLCA C HpI/IéMaMI/I,
MCTOAAaMHU U crocodamu MIPHUKIAAHOTO ITPUMEHCHUA (l)I/I3I/IKI/I B HpaKTquCKOfI KHN3HH, IIOKA3aTb
poJib (1)I/I3I/IKI/I KaK HayKH1 B HpaKTquCKOﬁ JCATCIIBHOCTH YCJIOBCKA.

IIxonsHUKT nojydyar pCajbHYHO BO3MOXHOCTb O3HAKOMHUTBLCA HC TOJIBKO C TCOPCTUUCCKHUMU
MarcepuajiaMu, HO U HpI/IO6peCTI/I MPAKTUYICCKHUEC YMCHUSA U HABBIKU HWCIIOJIB30BAHUA NPUKIIAJHBIX
3HaHUH, 4TO OyeT CIOCOOCTBOBATH PACHIMPEHUIO 3HAHUH yJalXcs O peaMere, 6oinee YSTKOM
npo(OPUEHTAITMOHHON HAMPABICHHOCTH JTATbHEHUINIETO UX 00YUCHHUS.

Kypc paccuntan Ha 34 yaca.

JIaHHBIN KypC BHEYPOYHOH JEATEIBHOCTH MMEET CBOEU LIEIBIO PAa3BUTHE MBILUICHUS, MPEKIE
BCEro, 1 JOPMHUPOBAHUE CUCTEMHOI0 MbIlUIeHUs. MI3ydeHue npeamera «Pu3nka» crnocooCcTByeT
PELICHUIO CIEAYIONINX 3a1a4:

o 3HAKOMCTBAa OOY4YalOLIMXCS C METOJOM HAy4yHOro TIO3HAaHMS M METOAaMHU
UCCIIeI0BaHMsI 00BEKTOB U SIBICHUN IPUPOIBL;

. MPHOOpPETEHUS O0YUAIOIIMMICS 3HAHUH O MEXaHUYECKHUX SBIICHUSX, (PU3NICCKUX
BEJIMYMHAX, XapaKTEPU3YIOLIHNX T SBJIICHUS;

. dbopMupoBaHHEe Y OOYYarOMIMXCsS YMEHHH HaAOII0IaTh MPHUPOIHBIC SIBICHUS
U BBIIOJHATH OMBITHL, JA0OpaTOpHbIE pabOThl W JKCIEPUMEHTAIbHBIE HCCIEIOBaHUSA C
HCIIOJIb30BaHUEM U3MEPUTEIBHBIX MPUOOPOB;

. OBJIAZICHUS] OOyYaroIMMMCS TaKUMHM OOIIEHAYYHBIMH TMOHATHUSIMHM, Kak
OPUPOJHOE  SIBICHHWE, OMIMPUYECKHM  YCTAHOBJIEHHbIM  (akr, mpobiema, Trumnoresa,
TEOPETUUECKUH BBIBOJ, PE3YNIbTAT YKCIIEPUMEHTAIbHON IPOBEPKH;

o MOHMMaHWE OOYYaIOUIMMUCS OTJIMYMI HAyuyHBIX JAHHBIX OT HENPOBEPEHHOMU
uHpOpMallMK, IIEHHOCTH HAyKH JUIsl yJOBJIETBOPEHUS OBITOBBIX, HPOM3BOJICTBEHHBIX H
KYJBTYPHBIX TOTPeOHOCTEH yenoBeka.

HEHHOCTHLIMI/I OPUEHTHPAMHU IIpU OCBOCHHU KypcCa CIIyXaT: colHalibHas COJHUIAPHOCTD,
TPpyd U TBOPUCCTBO, HAYKa, HCKYCCTBO, NIPpUPOJA4,YCJIOBCUCCTBO U €TO Pa3BUTHUC

2. PE3YJIBTATHI OCBOEHHUS KYPCA BHEYPOUHOMN JEATEJbHOCTH
«TPAKTUYECKOE TIPUMEHEHHUE ®U3UKN»

W3yuenne Kkypca BHeypouHOll gestenbHOCTH «lIpakTudeckoe mpuMeHEHHE (HUBHKN
HaITpaBJICHO Ha CbOpMHpOBaHI/Ie JINYHOCTHBIX, MeETANpEeaAMETHBIX Hu NMPpEeAMETHBIX
pe3yJbTaToB OOYYEHHUS, COOTBETCTBYIOIIUX TpeOOoBaHUSIM (enepalbHOTO TOCYJapCTBEHHOTO
00pa3oBaTeNbHOrO CTaHIapTa OCHOBHOT'O 001IIeT0 00pa30BaHuUs:

JIM4HOCTHBIE pe3y/IbTaThI:

1. @opMUpPOBAHHE OTBETCTBEHHOI'O OTHOLICHHWS K YYEHHUIO, TOTOBHOCTH WU
CIIOCOOHOCTH K CcaMOOOpa30BaHHUIO M CaMOPA3BUTHIO Ha OCHOBE MOTHUBAIIMM K OOYYEHHI0 U
MMO3HAHWUIO, PA3BUTHE CAMOCTOSTEILHOCTH B TPUOOPETEHMH M COBEPIICHCTBOBAHMHM HOBBIX
3HAHUM;



2. DopMHUpOBaHUE II03HABATEIIBHBIX HMHTEPECOB, DPA3BUTHE HHTEIUICKTYyaJIbHBIX,
TBOPYECKUX CIOCOOHOCTEH, (hOPMUPOBAHHE OCO3HAHHOTO BBHIOOpA M MOCTPOCHHE JaTbHEHIICH
WHAWBUIYAILHON TPAeKTOpUU 00pa30BaHUS;

3. Bocnuranue pocCUICKON IPakJaHCKOW MJIEHTHUYHOCTH: NMAaTPUOTU3MA, YBAKEHUS
Kk OTeuecTBy, 0OCO3HaHUS BKJIa/1a OTEYECTBEHHBIX YUCHBIX BPa3BUTHE MUPOBON HaYyKH;

4. PopMHUpPOBAaHUE LETOCTHOIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOILECTBEHHOM MPAKTUKH, YOEKICHHOCTH B BO3MOXXHOCTH ITO3HAHUS
IPUPOJIbI, B HEOOXOIMMOCTH Pa3yMHOTO MCIOJIb30BAaHUS JOCTHKEHUN HAYKH U TEXHOJIOTHM AJis
JABHEHIIIET0 Pa3BUTHS YEIIOBEUECKOro OOIIECTBA, YBAXKEHHS K TBOPLAM HAYKH M TEXHHKH,
OTHOHICHHUS K (PU3UKE KaK K DJIEMEHTY 00IIeueI0BeYECKONKYIbTYPbI;

5. YMeHue KOHTPOJHMPOBATh MPOIECC M PE3yIbTaT YU4EOHONW M MCCIIEI0BATEIbCKOM
JESITEIbHOCTH B IPOIIECCe U3YyUEHHS 3aKOHOB MPUPOJIBL;

6. ®opmMupoBaHue€  KOMMYHHMKAaTUBHOM  KOMIIETEHTHOCTM B  OOLIEHUM U
COTPYIHUYECTBE CO CBEPCTHHUKAMH, JAETbMH CTAapIIer0 W MIAJAIIEr0 BO3pPacTa, B3POCIBIMH B
nporecce o0pa3oBaTeNbLHOM, OOIIECTBEHHO TOJIE3HOH, Y4eOHO-HCCIIeI0BATEIHCKOM, TBOPUESCKON
U IPYTUX BUJOB JACSITEILHOCTH;

7. @opMUPOBAaHHE  OCHOB  DKOJOTHMYECKOW  KYJbTYpPbl,  COOTBETCTBYIOLIEH
COBPEMEHHOMY YPOBHIO 3KOJIOTUYECKOTO MBILIEHUs, PAa3BUTUE OIBITA SKOJOTMYECKU
OPUEHTHUPOBAHHOMN PEPIICKCUBHO-OIICHOYHOM JCSITEIIbHOCTU B dKU3HEHHBIX CUTYaIIHSIX

8. KpI/ITI/I‘lHOCTL MBIIJICHHA, MHUIIHUATUBA, HAXOAYUBOCTb, AKTUBHOCTD IIPU PCIICHHUHA
MMPAKTUYCCKUX 3a1a4.

MertanpeameTHble pe3yJibTaThI:

1. YMeHue camoCTOSITENIbHO OIpeNeisaTh LEeIu CBOEro OO0y4YeHHs, CTaBUTh U
dopmynupoBaTh A7 ceOs HOBBIE 3aJaud B yucOe, pa3BUBaTb MOTHBBI U HHTEpECHl CBOEH
MMO3HABATEIILHOM JICSITCIIHHOCTH,

2. YMeHue COOTHOCUTH CBOM [JEUCTBUSA C IUIAHUPYEMBIMU pe3yJIbTaTaMu,
OCYILECTBISATh KOHTPOJIb CBOEH IESATENLHOCTH B MIPOLECCE TOCTUKEHUS PE3YIIbTATa, ONPEICTATh
CrocoObl IEUCTBUN B paMKax NpPEIIOKEHHBIX YCIOBUN M TpeOOBaHUIl, KOPPEKTUPOBATh CBOU
JIEUCTBUS B COOTBETCTBUU C U3MEHSIIOIICHCS CUTYallUEeH;

3. YMeHue onpeaensaTh NOHATH, co3/jaBaTh 000OIIEHHs, YCTaHABIMBATh AHAJIOTHUH,
KJIaCCU(UIIUPOBATh, CAMOCTOSTEIBHO BHIOMPATh OCHOBAHUS U KPUTEPHUH JUIsl KilaccupuKaimmy;

4. YcranaBnuBaTe  NPUYMHHO-CIICICTBEHHBIE  CBSI3M,  CTPOUTH  JIOTUYECKOE
paccyxJieHrne, yMo3akitoueHue (MHIyKTUBHOE, IeTYKTUBHOE U TT0 aHAJIOTHHU) U JIeJIaTh BHIBOJIBI,

5. Pa3BuTHe KOMIETEHTHOCTH B OOJACTH HCIOJIb30BaHUS I/IH(I)OpMaL[I/IOHHO-
KOMMYHUKAIIMOHHBIX TGXHOHOFHI)’I;

6. [lepBoHavanbHbIe MpeACTaBIeHUS 00 HAEIX M O MeToAax (GU3MKH Kak o0
VHHBEPCATHHOM HWHCTPYMEHTE HAYKH M TEXHUKH, O CPEICTBE MOJCIUPOBAHUS SIBICHUN H
MPOIIECCOB;

7. YMmenue BuAeTh (PU3MUECKYIO0 3aJady B KOHTEKCTE MPOOJIEMHON CHUTyalluu B
JIPYTUX IUCHUIUIMHAX, B OKPYXKAIOIIEH )KU3HU;

8. YMeHue HaxoquTh B Pa3IUYHBIX UCTOYHHMKAX MHQOpPMAINIO, HEOOXOIUMYIO s
pemieHuss GU3MYECKUX 3a]a4, U MPEACTaBIATh €¢ B MOHATHOW (hopMe, MPUHUMATH PEIICHUE B
YCJIOBHSIX HETIOTHOM MIJIM WU30BITOYHON, TOYHOM WM BEPOSTHOCTHOW MH(POPMAIIHH;

9. YMeHue opraHu30BbIBaTh Y4€OHOE COTPYIHHYECTBO U COBMECTHYIO JACATEIbHOCTD
C yUHTENEeM M CBEPCTHUKAMM; paboTaTh MHIMBUIYaIbHO B IPYIIe: HAXOJUTh 00IIee pelieHne
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U paspemiatb KOH(DIUKTHI HAa OCHOBE COIJIACOBAaHUS TMO3UIMM W ydeTa WHTEPECOB;
(bopMynHupoBaTh, ApryMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE.

10. VYMeHue BbIIBUTATh TMIIOTE3bI MPU PELICHUH 33Ja4l MOHMMATh HEOO0XOAUMOCTh
UX [IPOBEPKH;

11. [Tonnmanue CylHOCTH aNrOPUTMHUUYECKUX MPEIINUCAHUA U YMEHHE JIeHCTBOBATD
B COOTBETCTBHH C MPEUIOKEHHBIM aJITOPUTMOM.

Hpe)IMeTHLIe pe3yabTaThl:

1. Oco3HaHue LEHHOCTH W 3HaueHHs (PU3MKM U €€ 3aKOHOB JJIs MOBCEIHEBHOW >KU3HU
YeJIOBEKa U €€ POJU B PA3BUTHH MAaTE€pPUAIbHOW HIYXOBHOW KYJIBTYPBI.

2. dopMupoBaHUE TPEACTABICHUI O 3aKOHOMEPHOW CBA3M U TO3HABAEMOCTH SIBICHUU
OpUpOJbl, 00 OOBEKTHBHOCTHM HAYYHOTO 3HAHHS, O CUCTEeMOOOpasyromied ponu (GU3NKu Ams
pa3BUTHUSA APYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHA.

3. CDOpMI/IpOBaHI/Ie Hpe,[[CTaBJ'IeHI/Iﬁ (¢} 3aKOHOMepHOﬁ CBSA3M U T03HABAGMOCTH SBJICHHI
IIpUupoAbI, 00 OOBEKTHBHOCTHU HAay4YHOT'O ITO3HAaHMHA, OCHCT6M006paSYIOHleﬁ poJin (bPISI/IKI/I JJIA
Pa3BUTHA APYTI'UX HAYK, TCXHUKHU U TCXHOJIOI WM.

4. ®opMupoBaHuE IEPBOHAYAIBHBIX NPEICTaBICHUNH O (QU3NUECKONH CYIIHOCTH
SBJICHUH NPUPOJBI, BUAAX MaTepPUH, YCBOCHHE OCHOBHBIX HJeH (DU3MKM TENJIOBBIX SBJICHUI
(ocHoBHbIX monokeHU MKT, 3aKOHOB TEpMOJMHAMUKHM, OCHOBHBIX IMPUHIMUIIOB pPabOThI
TEIUIOBBIX MAIIMH, 3aKOHOB 3JIEKTPOCTATUKH, TIOCTOSIHHOTO TOKa, AMnepa, JlopeHua).

S. VYcBoeHus: cMbIcia (pU3MUECKUX 3aKOHOB, PACKPBIBAIONIMX CBS3b (PM3UYECKUX SIBICHUM,
OBJIa/ICHUE TTOHATUHHBIM alapaToM HCHUMBOJINYECKUM S3bIKOM (DU3UKU.

6. dopMHUpoBaHUE HAYYHOTO MUPOBO33PEHHS KaK pe3ysibTara u3y4eHus (yH1aMeHTaIbHbIX
3aKOHOB (DM3UKH; YMEHMS MOJIb30BATHCS METOJAMU HayYHOT'O TMO3HAHUS MPHUPOJIBL: MPOBOIUTH
HAOJIIOJIEHUsI, CTPOUTh MOJIEIM M BBIIBUraTh THIOTE3bl, OTHICKUBAaTh U (OPMYyIUPOBATH
JI0Ka3aTeNbCTBA BBIABUHYTHIX TMIIOTE3; INIAHUPOBATh U BBINOJIHATH dKCIIEPUMEHTHI, IIPOBOIUTH
IpsiMble U KOCBEHHBIE M3MEPEHUs C HCIIOJIb30BaHHWEM INpPUOOpPOB, 00padaThIBaTh PE3yJbTaThl
U3MEpEeHUl, MOHUMAaTh HEU30€KHOCTh MOTrPEIIHOCTEH JIIOOBIX U3MEPEHUH, OLIEHUBATh T'PaHULIbI
NOTPEIIHOCTEH HW3MEpPEHUH, MPECTaBIATh pe3yJbTaThl HM3MEPEHUH C TOMOIIbIO TaOmuIl,
rpaduKoB U GOpPMYIL.

7. OOHapy>XKHBaTh 3aBUCUMOCTH MEXIY (PU3NUYECKHMMH BETUYMHAMU, BBHIBOIAUTH U3
OKCMIEPUMEHTATIbHBIX ()AaKTOB M TEOPETUYECKUX Mojenei (u3nueckue 3aKOHBI, OOBACHATH
MOJTYYCHHBIC PE3YIbTAThI U JIETaTh BIBOJIBI;

8. [lonumanue QU3MUECKUX OCHOB U MPUHIUIOB JeicTBUs (paboOThl) MalIMH |
MEXaHU3MOB, CpEACTB TMEPEABIKEHUS U CBSI3U, OBITOBBIX MNPUOOPOB, MPOMBIIUIEHHBIX
TEXHOJIOTMYECKHUX IPOLIECCOB, BIMSIHHUS MX Ha OKPY)KAIOIIYIO CpEeAy; OCO3HAHHE BO3MOYKHBIX
MPUYMH TEXHOTEHHBIX M 3KOJOTHYECKUX KaTacTpod;

9. dopMHUpoBaHUE YMEHHsI MPUMEHATH TEOPETUYECKUE 3HAHUSA MO (PU3MKe Ha MPAKTHUKE,
pemath (U3MYECKHE 3a/aud; IUIAHUPOBAaTh B TOBCEIHEBHOW JKM3HHW CBOU JIEHCTBHS C
MPUMEHEHUEM TOJYYCHHBIX 3HAHUW 3aKOHOB MEXAHWKH; YMEHHS MOJIb30BAaThCA (DU3HMUECKUM
TEKCTOM (QHAJM3UPOBATh, W3BJIEKATh HEOOXOAMMYIO WH(POPMAIIMIO), TOYHO U TPaMOTHO
BBIPAXKAThb CBOM MBICAM C TMPUMEHEHHEM MaTeMaTH4YeCKON TEPMHHOJOTUM W CHUMBOJIUKH,
MIPOBOJIUTH KJIAaCCU(PHUKAIINU, TOTHIECKHE 000CHOBAHNS,

10. Bnanenue 06a30BbIM MOHATHHMHBIM — amllapaToM [0 OCHOBHBIM  pa3jeiaM
coaepxaHus






COJAEP)KAHUE BHEYPOYHOM JAEATEJIBHOCTH «(IITPAKTHYECKOE
INPUMEHEHHUE ®U3UKHN»

TEMA 1. CTPOEHUE U CBOMCTBA BEIIIECTBA

Ctpoenue BeniecTBa. BzaumoeiicTBue yacTull BemecTBa. Moiesin CTpOEHHUs Ta30B, KUIKOCTEH
Y TBEPJbIX TEJI.

Jlabopamopnvlie pabombi:

H3mepenue pazMepoB MOJIEKYJI ¢ TOMOLIbIO ManeTku. i3MepeHne pa3MepoB MallbIX TEJI METOAOM
PSIOB.

HpuMeprle membvl npOeKmHbvlx U ucmedoeamezzz;cz<uxpa6om:

Coznanue 00bEMHON MOJENN KPUCTAJUIMUECKON pelieTKH HEKOTOphIX BemiecTB. CrocoObl
U3MEPEHUs pa3MEpPOB MOJIEKYIIL.

Dopmbl Opeanuzayuu OesamenrbHOCMY — KIACCHO-YPOYHAs, perjJaMeHTHpPOBAHHAsl JHUCKYCCHS,
paboTa B MaJIbIX TPyIIax

Buovt  Odesmenvnocmu — uteHMe U OOCYKIEHHE TEKCTa CTaTell HWHTEpHET-CalTOB,
OOCYXIeHHEe JOKIAZIOB W MpPE3CeHTALHWi, COCTaBICHHE W pEIICHHE 3a/1a4, OOCYKICHUE
CIOCOOOB PEIICHHUS.

TAMA 2. OCHOBbBI TEPMOJIUHAMUKHN

TerutoBoe paBHOBecue. TemmepaTypa U crmocoObl ee u3MepeHHs. CBs3b TeMIlepaTyphl CO
CKOPOCTBIO XaO0TUYCCKOIro ABMIKCHUA YaCTHUII. BHYTpCHHHH OHEPIUd U CHOCOOBI €€ M3MEHEHMUS.
Buasl temnoo6mena. KonmdecTBO TeIOTHL. YaenabHas TEIUIOEMKOCTh. 3aKOH COXpPaHEHMS
SHEPruM B TEIUIOBBIX Npoleccax. HeoOpaTuMocTs mpoieccoB TermiooOMeHa.

JlabopamopHvie pabomui:
W3mepenue TeMieparypsl BO3/lyxa, BOJIbl, TOYBBL. CIOCOOBI H3MEHEHUS! BHYTPEHHEH SHEPIrHH.
[Tony4yeHnne TEIIIOTH IpH TPEeHUH U ynape.M3ydeHne cKopocTH TemooOMeHa.

N3mepenne yaenpbHOM TEMJIOEMKOCTH JKMJIKOCTH OKCIepUMEHTallbHas pabora «Oddekt
BOJISTHOM OaHm» [Ipumephvie memol RPOEKMHBIX U UCCIEO008AMENbCKUX PAOOM.:

I/ICTOpI/I}I CO3JaHusA HpI/I60pOB AL U3MEPCHUA  TEMIICPATYPHI. Bungsr TCIUIoNepeaau,
HCITIOJIB30BaHHUEC B TCXHUKE U 6I)ITy.

Hcnonb3oBaHue 3HAHUM O BHJAX TEMJ0OOMEHa B CTPOUTENbCTBE. VIcrosib30BaHME 3HAHUN O
BUJaX TeriooOMeHa B paboTe Monenbepa. Beunslii neurarens — Mug uin peabHOCTh?

Dopmbl opeanusayuu O0esmenbHOCMU — KIACCHO-YPOYHAs, PErjJaMEeHTHPOBAHHAS JUCKYCCHS,
paboTa B MaJIbIX TPYIIax

Buowl  OesimenvHocmu — UYTEHWE W OOCYKAEGHUE TEKCTa CTaTel WHTEPHET-CalTOB,
o0CyXJIeHHEe JOKJIAJOB W TPE3CHTAlMi, COCTABJICHUE W PEIICHUE 3a1ay, OOCYXKICHHE
CIoco00B peleHusl.

TEMA 3. UBMEHEHME ATPETATHBIX COCTOSIHUM BEIIIECTBA

I/IcnapeHHe N KOHJACHCAlIMA, KHIICHHC. 3aBI/ICI/IMOCTB TeMHepaTprI KUIICHUS OT JaBJICHUA.
Bnaxnocts Bo3ayxa. I[lmaBineHue W KpuUCTaUIM3alMs. YJelibHAs TEIUIOTA IUIABJICHUS |
napooOpa3oBaHus. YJelbHAs TEIUIOTa CropaHds. Pacdyer KOIWYecTBa TEIUIOTHI  IPH
TEII000MEHE.

Jlabopamoprvie pabomui:



W3yuyeHue 3aBUCUMOCTH CKOPOCTH MCIIAPEHHsI OT BHEIIHUX YCIOBUM U CTPOEHUs BEILIECTBA.
M3MmepeHue BIIaXHOCTH BO3yXa.

Ipumepnvie memvl NPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM:
PocT kpucTaiioB: 3aBUCUMOCTb CKOPOCTH POCTa OT BHEIIHUX YCIOBHIA.

Poct kpuctamioB: 3aBUCHMOCTH (POPMBI KPUCTAIUIMYECKOW PEUIETKH OT npumeceil. TemoBble
ABJICHUA B (DOJIBKIIOPE PA3HBIX HAPOJIOB.

Dopmbl opeanuzayuu OesamenrbHOCMU — KIACCHO-YPOYHAs, perjaMeHTHpPOBaHHAsl JHUCKYCCHS,
paboTa B MaJIbIX TpyIIax

Buowvr  desmenvnocmu — dYTeHWE W OOCYKJCHHME TEKCTa CTaTeil MHTEpHET-CATOB,
o0CyXJIeHuEe JOKJIQJOB W TIPE3CHTAIMH, COCTaBJICHHWE W pEIICHUE 3a7ad, OOCYXKICHHE
CIOCOOO0B PEILICHHUS.

TEMA 4. ’A3OBBIE 3AKOHBbI

["a3oBbIe 3aKkoHBI: 3aK0H boins-Mapuorra, 3akon Llapis, 3akon I'eit-JItoccaka. OObeTMHEHHBIH
ra3oBbId 3aKOH.

Jlabopamopmwvie pabomoi:

OkcnepuMeHTallbHas npoBepka 3akoHa ['eit-Jlroccaka
IpumepHnvie memuvl nNpOEKMHBIX U UCCIEO0B8AMENLCKUX PAOOM:
CocraBieHne aBTOPCKOM 331a4H 1O TEME TJIaBhI.

Dopmbl opeanusayuu O0esmenbHOCMU — KIACCHO-YPOYHAs, PErjJaMEeHTHPOBAaHHAS JUCKYCCHS,
paboTa B MalbIX Ipynmnax

Buovr  desimenvmocmu — dreHWE W OOCYXKICHHE TEKCTa CTaTed HMHTEPHET-CAMTOB,
OOCYXXJICHHE JOKJIAJ0B W MPE3CHTALUi, COCTaBIICHHE W pEIICHHE 3a/1a4, OOCYKICHHUE
CIoco00B peleHusl.

TEMA 5. TEIINTOBBIE MAIIINHBI

[IpeoOpazoBanue sHepruuM B TemIOBBIX MammnHax. [lapoBas Typ6una, [IBC, peakTuBHBIN
neuratens. KIIJ[ temmoBoro asuratens. [IpuHuunaencTBus X0n0uiIbHOM MaIlIMHBI.

HpuMeprle membsl nPpOEeKmHblX U UcCcne0o6amenbCkux pa60m:

I'panunbl npumenenust /IBC u skonormueckue mpoOsieMbl €ro MCHoib3oBaHus. Pasnnuue B
yCcTpoiicTBe pabOThl YETHIPEXTAKTHOTO IBUTATENS U TU3ETIS.

PeaxTnBHEBIE JABUTATCIIN.

Dopmel opeanuzayuu OesmenbHOCMU — KIACCHO-ypOUHasl, PErIaMeHTHPOBaHHAs IUCKYCCHs,
paboTa B MaJIbIX IPyMIax

Buowl  OesimenvHocmu — UYTEHWE W OOCYKAEGHUE TEKCTa CTaTel WHTEPHET-CAalTOB,
0o0CyXJIeHHE JOKJIQJOB M TIPE3CHTAIMi, COCTaBJICHHWE W PEIICHUE 3ajad, OOCYXKICHHE
CIoco00B peleHusl.

TEMA 6. QJIEKTPUUYECKMUE SABJIEHUSA

1. DnekTpuzanus Tei. J[Ba Buaa 3IeKTPUUECKUX 3apsAI0B, UX B3aUMOJIEUCTBUE. 3aKOH
Kynona. [TpuHumn cyneprno3unyu Cuil.

DJIEKTPUYECKOE MOJIE U €ro ACHCTBHE Ha AnekTpuueckue 3apsaasl. Hanpsoxennocts OI1. Jluaum
HanpspkeHHocTH OIl. Konnencatop, aneprusadll konnencaropa.



HpuMeprle membvl npoOeKmHvblx U Uccne0o08amenbCKux pa60m:

UccnenoBanue B3aUMOJICUCTBUSL 3apsOKEHHBIX Tel. BbIMojiHEHWE JEUCTBYIOLIEH MOJEIH
anekTpockona.Mojens «lLnsiirymiye yenoBeukm»

CocraBneHnue aBTOpCKOﬁ 3aJa4iu I10 TEMEC I'JIaBBbI.

Dopmbl opeanuzayuu OesamenbHOCMU — KIACCHO-YPOYHAs, perjaMeHTHpPOBaHHAsl JHUCKYCCHS,
paboTa B MaJIbIX TpyIIax

Buowvr  desmenvnocmu — dYTeHWE W OOCYXKICHHE TEKCTa CTaTeil MHTEPHET-CATOB,
o0CyXJIeHuEe JOKJIQJOB M TIPE3CHTAIMH, COCTaBJICHHWE W pEIICHUE 3a7ad, OOCYXKICHHE
CIOCOOO0B PEILICHHUS.

2. [TocrossHHBIM  2yiekTpuyeckuil TOK. Hocutenu 3JeKTpUYECKUX 3apslioB B
pa3nuuHbIX BemiecTBax. [lomympoBomHukoBble TpuOOpbl. HampaBneHue W cuja  TOKa.
OJIEKTpUUYECKUII TOK B MpOBOJHMKAX. 3akoH Owma nang ydactka nenu. ComnpoTuBIIEHHE
npoBojHUKA. V3MepeHue cuiibl TOKa W HampsbkeHus. Pabora m MomiHocTh Toka. Mcrounuku
3JIEKTPUYECKOTO TOKa. 3akoH [xoynsa-Jlenua.

Jlabopamopmwvie pabomoi:
V3mepeHune conpoTUBIICHHSI MPOBOTHUKA VIcciienoBaHMe TEIIOBOM OT/Iauy HarpeBaTells.

I/I3MepeHHe YACIBHOI'O  COIIPOTHUBJICHUA IMPOBOJHUKA. Hccnenoanue TemnaoBOoM OTaa4u
HarpeBarei.

HpuMeprle membvl npOeKmHbvlx U ucazedoeameﬂbCKuxpa6om:
CocraBneHue aBTOpCKOﬁ 3aJa4U 110 TCMC I'JIaBHBI.

Dopmbl opeanuzayuu OesamenbHOCMU — KJIACCHO-ypOYHas, periiaMeHTHpPOBaHHAs IUCKYCCHs,
paboTa B MaJIbIX IpyMIax

Buowt  oOesmenvnocmu — ureHWe U OOCYXXJIEHHE TEKCTa CTaTed HMHTEPHET-CAalTOB,
oOCyXJIeHHEe [IOKJIaJ0B M TMPE3eHTAlMii, COCTaBIEHWE U peIIeHHEe 3aJad, OOCYXICHUE
CIOCOOO0B PEIICHHUS.

TEMA 8. 9JIEKTPOMATI'HUTHBIE SIBJIEHUSA

MaruutHoe B3aumMozerncTsue. MarautHoe nosie. JInHuu MarHutHOM MHAyKuuu. [lerictBue MII
Ha MPOBOJHUK C TOKOM. 3aKOH Amrmepa. MarHUTHOE B3aMMOJICHCTBHE MPOBOJHUKOB C TOKOM.
DNEeKTpOABUTATENb IOCTOSTHHOTO TOKa. MarHuTHble cBoOilcTBa BeuiectBa. SBnenne OMU.
Onpitel ®apanes. MaruutHelil notok. 3akon OMU.

Jlabopamopuvie pabomoi:

COopka dIIeKTpoOMarHuTa.

COopKa MOJIeNN PIEKTPOIBUTATEIIS.

HccrnenoBanre MarHUTHOTO TIOJISt TPOBOHKKA ¢ TOKOM.[loydeHre CrieKTpoB MarHUTHOTO TIOJIS.
IIpumepnvie memvl NPOEKMHBIX U UCCIEO0BAMENLCKUX PADOM.:

ONEKTPOMAarHuThl: UX yCTPOWCTBO U npuMeHeHue. Ilpumenenue sBnenns OMU B pa3znuuHbIX
rajpKeTax.

Dopmbl opeanusayuu 0esmenbHOCMU — KIACCHO-YpPOYHAs, PErjJaMEeHTHPOBAHHAS JNUCKYCCHS,
paboTa B MaJIbIX TPYIIax
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Buowt  Oesmenvnocmu — dreHMe U OOCYXKJIEHME TEKCTa CTaTell HMHTEPHET-CaWTOB,
o0CyX/IeHHEe [OKJIaJ0B U TPE3EHTAlUH, COCTAaBICHHWE W pEIICHHE 3a1ay, OOCYXICHHE
CI0CO0O0B pelleHus
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KAJIEHIAPHO-TEMATHYECKOE INIAHUPOBAHME KYPCA BHEYPOUYHOM JESTEJIBbHOCTHA «®U3UKA»

No Tema 3anaTus OcHOBHBIE BUIBI YU€OHOH JEATEIHHOCTH O6opynoBanue Hara
Crpoenue BenlecTBa. Bzaumoneiicreue [IpocMoTp U o0OcykaeHHE BUAEO C caiiTa
1. p - A p P YA ! KoMmbroTep, IpoeKTop
YaCTHUL BELIECTBA. www.elementy.ru «CtpoeHue BelecTBay
. OO0cyx/1eHne Pa3InYHbIX TUIIOTE3 O CTPOCHUH
Mozenu CTpOeHHUsI ra30B, KUAKOCTEN U Moenu KpUCTAINTMYECKUX
2. [PA3JIMYHBIX BELLECTB U JOKA3aTENbCTB, UX
TBEPABIX TEJ. [pEIIETOK, MPe3eHTalus
[10/ITBEP K IAIOLIUX
3MepeHune pa3sMepOB MOJIEKYJI C TOMOIIbIO
3. BrInomHeHNE MTPaKTUYECKUX PadOT B MaJIbIX TPYIIIax
[aJIEeTKH, METOJIOM PSII0B
OO6cyx1eHre JOKJIA0B U MPE3EeHTAINI yJaluxcsl Ha
remy: «Co3nanue 00beMHON MOJIENH KPUCTAININYECKON
4.  Briy0s BemiectBa 63 MUKpOCKOMa
peleTk HEeKOTOPhIX BemecTB. CrocoObl n3MepeHus
[pPa3MepPOB MOJIEKYID»
Urenue u 00CYXICHHE CTAaThU caiiTa WWWw.elementy.ru o
5 Kak 10cTHYb TEMIOBOrO paBHOBECHS? HeoOpaTUMOCTH TEILJIOBBIX MPoLecCcoB. M3yuenue u KOMILIOTED. TIDOEKTO
" |HeoOpaTtumMocTh Ipo1ieccoB QHAIM3WLIIOCTPATUBHOIO MaTepuayia Ha MpUMeEpe P, TP P
MyIbThUIbMA «JIBEHAALIaTh MECSIIEBY
OOcyxIeHre T0KIa10B U MIPE3CHTAlMN yyaluxcs Ha
YA A A p L yHat Habop TepMOMETPOB pazIMuHBIX
remy: «VcTopus co3nanus mpudOOPOB ISl U3MEPEHUS
BUJOB. JlaTYMK TeMIepaTypbl U3
6. |Korna u kak nzobpenu repmomerp? remneparypb». Co3gaHue MOJIEIN TEPMOMETPA C
koMmIuiekTa «ludposas
PKUAKUM U TBepAbIM pabouuM TenoM. JI.P. «M3mepenne
iadopaTopus» Touka pocra.
TEMIIEPATYPHI BO3/1yXa, BOJBI, IOUYBBD».
PaboTa B MasbIX rpynmnax HaJ CO3/laHuEM aJlrOpUTMa
/laTunk TemMnepaTypbl U3
pEIIECHNs] KAaUECTBEHHBIX M PACUETHBIX 33Ja4 Ha PacyeT
. koMmIuiekTa «udposas
M3MEHEHUS BHYTPEHHEH 3HEPTUn; COCTaBIIEHUE
7.  |CyTb IepBOro Hayajia TEpPMOAMHAMHUKHI iadoparopus» Touka pocra.
ABTOPCKMX 3a1a4 1o TeMe «Mos 3ajaua Ha pacueT . .
o CrakaH ¢ ropsiueit 1 X0J0JHOU
M3MeHeHusABHyTpeHHel sHeprun» JI.P. «CrnocoObt Bon0ii
M3MEHEHUS] BHYTPEHHEN SHEPTUN» '
8.

Hcroibp30BaHue (I)I/ISI/ILICCKI/IX 3HAHUH O

OOcyxIeHne T0KIa10B U IPEe3CHTAMN yyaluxcs Ha

Kommnsrorep, mpoekTop,
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TEIII000MEHE MPH CTPOUTEIHCTBE JKUIIbS,
M0100p€e OJCKIbI, B XO3SUCTBEHHOU
eI TeIbHOCTH YeI0BEKa

Temy: «Bupl Teronepenayn, MCIoIb30BaHUE B
TexHHKe UObITY. Mcronb30Banue 3HaHUM O BUAX
Ter1000MeHa BCTPOUTENBCTBE, B pabOTe MOJEIbepay.
DKcrepuMeHT «I peet u mryoa?»

Mpe3eHTaluu yqanuxcs. Jlardyuk
TeMIIePATYPbl H3KOMILJIEKTA
«udposas n1adoparopusp»
Touka pocra.

Pabora B mapax. OOcyxeHue, YTO TaKOEe BOISHAs

Komnerotep, mpoekTop,
Mpe3eHTaluu yqamuxcs. JlaTdyuk
TeMIIePATyPbl H3KOMILJIEKTA

0. |«Dddekrt BoasHOI OaHm» OaHs, T7Ie OHAa MPUMEHSETCS. DKCIIEpUMEHTAIbHAS
N «In¢pposas n1adopaTopus»
padota «ddexT BoasHOM OaHm»
Touxka pocra, m1aboparopHoe
00opyI0BaHuE.
Kommbrorep, mpoexTop,
Pabota B ManbIx rpynnax. Beerna nu BeimonmHseTcs npe3eHTanuu yqamuxcs. Jarunku
10. [[lomy4yeHue TEIIOTHI IPH TPEHUU U yAape [3akoH coxpaHeHus suepruu? JI.P. «Ilomydenue TemoTsl reMnepaTypbl HIaBJIeHUsI U3
[IPUTPEHUU U yAapE. koMmiLiekTa «Lnpposas
iadopaTopus» Touka pocra.
OOcyxeHrue OKIa0oB U TMpe3eHTauui ydammxcs |KoMmbroTep, MPOEKTO
11. |«Ecnu sHeprus rjae-To OTHUMETCS, TO ...» YA a o a p It yHart P, 1p P,
Ha TeMy: «BeuHblil [BUTaTEeNh — MU} HITH PEaTbHOCTH?» [MPE3EHTAINN YYAITHXCS.
[lpakTndyeckas paboTa B MalbIX Tpymmax Io
JlaTunk TemMnepaTypbl u3
teme «3yuenue ckopoctu teroooOMena. Mzmepenue
o koMmIuiekTa «lugposas
12. [A3mepsiem u uccrnexyem! yI1eIbHOMTENI0EMKOCTH )KUIKOCTUY», O0CYXKIEHUE U
. iabopaTopus» Touka pocra,
00BSICHEHUE PEe3yIbTaTOB, IOCTPOEHUE IrpauuecKoit
imabopaTopHOe 000pyIOBaHUE.
3aBHCUMOCTH TEMIEpaTyphbl OT BPEMEHH
[lpakTndyeckas paboTa B MajlbIX Tpymmax Io
JlaTunk TemMnepaTypbl u3
Teme «/3yyeHne 3aBUCUMOCTH CKOPOCTH UCTIApEHHSI OT
Korna, mouemy, 4To 1 KaK KUMUT - koMmiiekTa «Lnpposasn
13. BHEIIIHUX YCJIOBUH U CTPOEHUS BELLIECTBAY», IOCTPOEHUE
MCTapsieTcs . iadopaTopus» Touka pocra,
rpaduyeckoil 3aBUCUMOCTH CKOPOCTU UCHAPEHUs OT
imabopaTopHOe 000pyI0BaHHE.
TEMIEPATYphI, TUIOMIAN TOBEPXHOCTH
[TpakTudeckast paboTa B MallbIX TPYIIAX MO TEME
«M3MepeHne BIaKHOCTH BO3yXa», 00CYKIeHHE U
14. [Kakast BIa)KHOCTBH caMasi TIOJIe3Hast ['urpoMeTpsl ¥ ICUXPOMETPHI.

00BsICHEHUE PE3YNIbTATOB, BIUSHUE BIAKHOCTH Ha
paboTOCIIOCOOHOCTh M 3I0POBBE YesioBeKa. ['1e BaxHO
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YUUTBIBaTh BIAXKHOCTh BO3/lyXa?

[IpencraBieHue pe3yabTaToOB padOTHI 10 BRIPAIIMBAHHUIO
KPUCTAIIOB; 00CY>KICHNE 3aBUCIMOCTH CKOPOCTH pOCTa

Habop pacTBOpUMBIX B BOJIE

15. |Ecnu KpuCTasuibl pacTyT, TO OHU )KMBBIE?  [OT BHELIHUX YCIIOBUH, 3aBUCUMOCTH (hOPMBI KpHUCTaJIa  (COJIEH,00pa3iibl BHIPAIIEHHBIX
0T IpPUMECeii, cOCTaBIeHNE IPaUIECKUX WILTIOCTPAIUI [KPHCTAIIIOB.
ATUX 3aBUCHUMOCTEN
OOcyx/eHne JOKJIaJoB M MPEe3eHTAlUN y4aluxcs
Ha Komnerotep, mpoeKkTo
16. |[PacuernuBas GepexIMBOCTD p, TP P,
Temy: «TernnoBble sBIeHUs B POIBKIOPE Pa3HbIX [IPC3CHTALNN y4AIUXCA.
HapO0B»
OO6cyxaeHne JOKIaI0B U IPe3eHTalui yyamuxcss Ha  [JIaTYMKd TeMnepaTypbl H
reMy: «VICTOpUSt OTKPBITHS ra30BbIX 3aKOHOBY» aBJIeHHS U3 KOMILIEKTA
17. [[louemy u3omporiecchl TaKk Ha3bIBArOTCS? o
PexoHcTpykuus oTkpeiTus 3akoHa ['ei-Jlroccaka. JIP  «Iludposasi 1adbopaTopusi»
«QKcnepuMeHTalbHas IpoBepka 3akoHa ['eii-Jltoccaka» (Touka pocra.
PabGoTa B MasbIX Ipynmnax Haj COCTaBJICHHUEM
anropuTMapeleHus rpaduyeckux 3agad Ha ureHue u |[KommbroTep, NpOeKTOop, TMHEHKa
18. [Dtu 3aHATHBIE TpapUKU PHTMAp pag . P, TP P, ’
MEepeCcTPONKY AUarpaMM COCTOSIHMA ra3a (rpagMuecKuil MjyrolbHHUK.
AHATTUTUYECKUN CITOCOO pEIIeHUs 3a1a4)
Pa360p 3a1a4 Ha OCHOBE MPUPOAHBIX JAHHBIX,
19. [Kak BoasiHO# mayk CTpOUT CBOM 10M? COCTaBJICHUE aBTOPCKUX 3a/1a4 HA UCIIOJIb30BAHUE
ra3oBbIX 3aKOHOB
PaboTa HajJ cocTaBIeHUEM TEKCTOBBIX 3a1a4 «Mos
00 OO0BeAMHUM Ta30Bble 3aKOHBI, YTOObI 3ajjaya Ha IpUMEHEeHHe 00bETUHEHHOTO ra30BOro
" |NOJy4YHUTH... 3aKOHa» W WX ToCIeayoliee perieHue (oTpaboTka
QJITOPUTMA pEIleHUs 3a/1a4 aHATUTHYECKUM CIIOCOO0M)
OOcyxIeHne JOKIaJ0B M MPE3eHTAlMi ydJaluxcs Ha
remy: «l'panunsl npumenenus JIBC mdkonormveckue KOMIIbIOTEp, IPOSKTOP
21. |Kak paboraroT ra3 u nap? ’ ’

Hp06J'IeMBI €ro HCIIOJb30BaHus. PeakTUBHBIC ABUTATEIIN)

MPE3CHTAlNN YJalluXcCs.
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Pa300p NpUHIMNMAIBHON CXEMbI YCTPOMCTBA U

22. [[Touemy KIIJI TermoBoro aBuraresns Bceraa “
pazuyuui
OO0CyX/IeHHEe JOKIJIAI0OB M MPE3CHTAINH yJaluxcsl Ha
" remy: «McTopus Beleid: co3ianre nepBord MoJeIu
HeoOxoauMblii mpeIMeT Ha KyXHE — Komnerotep, mpoekTop,
23. XOJIOJIMIIBHHKA, YCOBepIeHCTBOBaHUE» OOCyxkIeHue
X OJIOMIIBHUK MPE3CHTALUN yYaITUXCSl.
[IPUPOIHOTO SIBJICHUSI «BEUHAS] MEP3IIOTa»: MOXKHO JIU
[MOCTPOUTH MPUPOTHBIN XOIOTUIBHUK?
[IpakTuueckast paboTa B MajiblX Ipymmax
AnTapHble sBieHUA, OTKpbIThIE Dastiecom [« cciie10BaHMEB3aMMOACHCTBUS 3apSKEHHBIX TEID,
24. HaGop 1o snekTpocTaTuke
n3Mmunera o0cyxJeHre 1 00bICHEHUE Pe3yNbTaToOB. BrinonHeHnue
JIEHCTBYIOIIEMMO/IEIIH 3JIEKTPOCKOIIA
PaboTta Haj cocTaBlieHHEM TEKCTOBBIX 3a1a4 «Most
3a/laya Ha TPUMEHEHUE 3aKOHA COXPaHEHUS
25. [[IpuHUIUI CYyNIEPIO3UIIMH CUIT U TIOJIEH HIIEKTPUYECKOro 3apsaaa U 3akoHa KynoHa» um ux
MOCJICIYIOIIEE PEIICHHE aHATUTUUYECKUM WIH
rpadguaecKkuM crocodbom
[TpakTudeckas paboTa B MajbIX TpyIIax Ha,
26. (CHOBBIC IMHUW MOYKHO YBHJIETh P P pyTt a Hab6op mo anekTpocratuke
coznanneMmoienu «llnsmrymume enoBeuxny,
[IpocMmoTp 1 00CYX)IeHUE BUIEO C cailTa Kommbrorep, mpoeKTo
27. [Kakumu ObIBarOT HOCUTENH 3apsiia’? p P YA a P, 1p P,
www.elementy.ru CBoGOHbBIE HOCUTEITH 3apsiiay MPE3CHTALUN YYALUXCS.
. /[aTYMKH TOKA U HATIPSIZKEHUS U3
OnexkTpuueckuil Tok. Cuiia Toka, Pabora B rpynnax. JI.P. «M3mepenue conpoTuBieHus
28. koMmiILIekTa «npposas
HaIpsKEHUE, COIPOTUBJICHUE. [TPOBOITHUKAY.
iadopatopusi» Touka pocra.
OO0cyxIeHne JOKIIA0B U MPE3EHTAINI yJaluxcsl Ha
TeMy: «VICTOUYHUKH DJIEKTPHUUECKOTO TOKA: UCTOPHUS
29. |ATbTepHATUBHBIC HICTOYHUKHU TOKA
CO3/IaHUsl TAJIbBAHUYECKOTO 3JIEMEHTa U
PIIEKTPUYECKOTO JBUTATEIIS
[IpakTideckast pabota B MajibIX Ipymmax /laTYHMKH TOKA U TeMIEPaTyphl
31. [TerutoBas oTJaua HarpeBaTels u3 komiuiekta «ludposas

«MccnenoBaHUEeTEIIIOBOM OTa4u1 HAarpeBaTes,
00cyxaeHue 00bsICHeHHE pe3ynbTaToB. CrocoObl

iadopaTopus» Touka pocra.
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nosbilicHus: TOH HarpeBaTeabHOIO AJIEMEHTA.

[IpakTnueckass paboTa B Majblx Ipynmnax

/[aTYMKH TOKA U HANIPSKEHUS U3

32. |CompoTHBIIeHHE IPOBOJHUKA «M3mepenne yaenbHOro CONPOTHBICHNUS MPOBOIHUKAY, kommmiexTa «Lluposast
00CYXKI€HHE HOOBACHEHUE PE3YIbTATOB. lnaGoparopus» Touka pocra.
[TpakTuyeckas pabora B Maibix rpymmnax «Coopka /laTYHKM TOKA U HANIPS2KEHUs U3
[TpakTHyeckoe NPUMEHEHUE MArHUTHOTO
33. N hiiekTpomarauta. COOpKa MOJENU NIEKTpoIBUTATENS Y, |[KoMmIulekTa «{udpoBas
NENCTBUS 3JIEKTPUUECKOI0 TOKA
00CyXIeHHE U 00bsICHEHUE pe3yapTaToB. JI.P. iadopaTopus» Touka pocra.
[IpakTnueckas pabota B MajiblX Ipynmnax /IaTYUKM TOKA U MATHUTHOTO
34. |Kak yBujeTh MAarHUTHOE TI0JIE? «ccnenoBaHNEMarHUTHOTO TOJIS MPOBOJHUKA C noJist u3 komiuiekTa «ludposas
TOKOM», O0CYXJIeHUE U OObSICHEHHE PE3yJIbTaTOB. ia6opatopus» Touka pocra.
OOcyx/eHrue JTOKIaZoB M MPE3eHTALUN ydaluxcs
a5 Ha uTo cnoco6HO MarHuTHOE NoJIe U €r0  [Ha TeMy: «DJIEKTPOMArHUThI: UX YCTPOHCTBO M

IMPOABJICHUA

npuMmeHenue. [ Ipumenenue siBnennss MU B pazinyuHbIX
rayKeTax»
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