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MBI 10 ®U3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

W3yuenne Gpu3MKu HA YpOBHE OCHOBHOTO 00I1Ier0 00pa30BaHus HAIPABICHO HA JOCTIKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U PEAMETHBIX 00pa30BaTeIbHBIX
pe3yIbTaToB.

B pesynbrate u3ydyenus: GU3NKU Ha YpOBHE OCHOBHOTO 00IIIero oopazoBanus y oOydaromerocs 0yayT chopMUpOBaHbI CIEAYIONINE TUIHOCTHBIC PE3YIIBTATHI B
4acTu:

e 1) maTrpuoTH4YeCKOro BOCIUTAHUS:

o —[ImposiBIEHNE UHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (PM3NYECKON HAyKH;

e —[IICHHOCTHOE OTHOIIEHHUE K IOCTHKEHHUSIM POCCUHCKUX YUEHBIX-(PU3UKOB;

e 2) rpa’JIaHCKOro U TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

e —[ITOTOBHOCTbH K aKTUBHOMY y4YacTHIO B OOCYXJAEHUH OOIIECTBEHHO 3HAYMMBbIX U ATHUECKUX MPOOJIeM, CBSI3aHHBIX C TPAKTUUYECKUM IIPUMEHEHUEM
JNOCTHKEHUHN (PU3UKH;

e —[loco3HaHKE BaXKHOCTH MOPAIbHO-3TUYECKUX MTPUHIIUIIOB B JESTEILHOCTH YUEHOTO;

e 3)3CTeTHYECKOI0 BOCTIUTAHUS:

e —[IBOCHIpHUATHE CTETUUYECKUX KaUeCTB (PU3NUECKON HAyKH: €€ TapMOHUYHOTO IOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

e 4) IeHHOCTH HAYYHOI'0 MO3HAHMS:

e —[loco3HaHME IEHHOCTH (PU3UICCKON HAYKH KaK MOITHOTO MHCTPYMEHTA MTO3HAHMS MUPA, OCHOBBI PA3BUTHS TEXHOJIOTHH, BAKHEHIIICH COCTaBIISIONICH
KYJIbTYpBHI;

e —[Ipa3BuTHE Hay4yHOM JIF0O03HATEIILHOCTH, HHTEPECA K UCCIIEI0BATENIbCKON AEITEIbHOCTH;

e 5) popmupoBaHuUs KYJbTYPbI 310POBbS U IMOLMOHAJIBHOIO 0JIAT OOy HA:

e —lloco3HaHue IIeHHOCTH 0e30macHoro oopas3a )KM3HU B COBPEMEHHOM TEXHOJIOTHUECKOM MHPE, BAXKHOCTH MPpaBuil 0€30IaCHOTO MOBEICHUS Ha TPaH CIOpPTeE,
Ha JI0porax, C 3JeKTPUUYECKUM U TEIJIOBBIM 000PYI0BaHHUEM B JIOMAIIHUX YCIOBUSIX;

e —LlcopMUPOBAHHOCTH HaBbIKA Pe(IIEKCHH, IPHU3HAHIE CBOETO IIPaBa Ha OIIMOKY U TAKOTO K€ MpaBa y IPYroro 4yeioBeKa;

e 6) TPY10BOI0 BOCIIMTAHUSA:

e —[JaKTMBHOE yJacTHE B PELICHUU MPAKTUYECKUX 3a]a4 (B paMKax CeMbHU, 00pa30BaTeIbHONU OpraHU3allu, TOPOJIa, Kpas) TEXHOJIOTUYECKOHN U COLUaIbHOU
HAMpPaBJICHHOCTH, TPEOYIOIIKUX B TOM YHCIIE ¥ (PU3MUECKUX 3HAHUI;

e —[lMHTEpeC K MPaKTUUYECKOMY U3YUEHHUIO MPOQeccuii, CBA3aHHBIX C (UBUKOM;

e 7) 3K0JIOrH4€CKOr0 BOCIIUTAHMSA:

e —[lopueHTanus Ha IpUMEHEeHNE GU3NUECKUX 3HAHUN JUIA PEIICHHUS 3a71a4 B 00JIaCTH OKPYXKAIOIIEH Cpelibl, INTaHUPOBAHUS TIOCTYIKOB U OLIEHKH HX
BO3MOXHBIX ITOCJIEICTBUH IJIs1 OKPYKAIOLIEN CPEelIbl;

e —[loco3HaHue r106aIbHOTO XapaKkTepa 3KOJOTHUECKUX MpoOIeM U MyTel UX pelIeHus;

e 8) aganTanumM K M3MEHSAIOMMMCH YCJIOBHUAM COLHAJIBLHONW M IPUPOIHON cpeabl:

e —[IMOTPeOHOCTH BO B3aMMOJICHCTBUH MPH BBHITIOJHEHUH HUCCIEAOBAHUM U IPOEKTOB (PU3NYECKOM HAMIPABIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM JIPYTHX;

o —[MOBBILIEHNE YPOBHS CBOEM KOMIIETEHTHOCTH Y€pE3 MPAKTUUYECKYIO EATENBHOCTB;

e —[IMOTPeOHOCTH B POPMUPOBAHUHU HOBBIX 3HAHUM, B TOM YHclie GOPMYTUPOBATH UACH, TOHITHS, TUIIOTE3bI O PUINIECKUX O0BEKTaX U SBICHUSIX;

e —lloco3Hanue eUIUTOB COOCTBEHHBIX 3HAHUHI U KOMIIETEHTHOCTEH B 007acTH (DU3UKY;

e —[ImIaHUpOBaHME CBOETO Pa3BUTHsI B MPUOOPETEHUU HOBBIX (DU3MUECKUX 3HAHUM;



—[JcTpeMiieHre aHATU3UPOBATh U BBISABISATH B3aMMOCBSI3U IPUPO/IbI, OOIIECTBA U SKOHOMHKH, B TOM YHCJIE C UCTIOIb30BaHUEM (PU3MUECKIX 3HAHMIA;
—[JoieHKa CBOMX ACUCTBUI ¢ y4ETOM BIIMSHUS HA OKPYKAIOLIYIO CPEy, BOZMOXKHBIX INI00AIBHBIX TOCIEACTBUN.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesynbrate ocBOeHHs IporpaMMsl 10 (H3HKE HA yPOBHE OCHOBHOTO 00I1Iero oopasoBanus y ooydaronierocs OyayT chopMUpPOBaHbI MeTalpeAMeTHbIe
Pe3yJIbTaThl, BKIIOYAOIINE TTO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS, KOMMYHUKATHBHBIC YHHUBEPCAIbHBIC YICOHBIC ICHCTBUS, PETYIATUBHBIC
YHUBEpCAIIbHbIC YUeOHbIC ICHCTBUSL.

Ilo3HaBaTebHBIE YHUBEpPCAJIbHBbIC yqeﬁﬂme JelcTBUS

Ba3oBble jJornuyeckue aeiicTBUA:

BBISIBIISITh M XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKH 0OBEKTOB (SBICHUI);

YCTaHABJIMBATH CYHICCTBGHHLIPJI IMPU3HAK Knaccmbnxaupm, OCHOBAaHUS I O606H1€HI/I$[ N CPABHCHUA,

BBIABJIATH 3aKOHOMEPHOCTU U IMTPOTHUBOPECUUA B PACCMATPHUBACMBIX (l)aKTaX, JOAaHHBIX U Ha6J'II-O}IeHI/I$[X, OTHOCAIINXCA K (1)I/I3I/I‘—IGCKI/IM SIBJICHUSM,

BBIABJIATE IPUYWHHO-CIICACTBCHHBIC CBA3W IIPHU N3YUCHUU (1)I/ISI/II-I€CKI/IX SIBJICHUU U MpoNHeCcCoB, A€JaTb BbIBOJbI C UCIIOJIB30BAHUEM ACAYKTUBHBIX U
WHIYKTHBHBIX YMO3aKJIIOUYEHUH, BEIJIBUTATh THIIOTE3bI O B3aUMOCBSI3SIX (PM3NUECKUX BEITHYNH;

CaMOCTOSITEJIPHO BEIOMPATH CIIOCO0 perieHus yaeOHo# pu3nueckoi 3a1auu (CpaBHEHUE HECKOIBKUX BAPHUAHTOB PEIIECHHUs, BEHIOOP HAanOO0JIee TO/IXO0 ISAIIETO
C Y4E€TOM CaMOCTOSTEIBHO BBIICTICHHBIX KPUTCPHUER).

Ba3oBble ucciienoBarebCcKHe N1eiCTBUA

HCITIOJIb30BATh BOIIPOCHI KaK I/ICCJ'IG,Z[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHMU,

IIPOBOAUTE IO CaMOCTOATCIIBHO COCTaBJICHHOMY IIJIAHY OIIBIT, HECJIOKHBIN (bHSI/I‘ICCKI/Iﬁ OKCIICPUMCHT, HEOO0JIBIIIOE HCCIICIOBAHUC (l)I/I3I/I‘ICCKOFO SABJICHUS,
OLCHUBATh HaA IPUMCHUMOCTE U JOCTOBEPHOCTH I/IH(bOpMaHI/IIO, IMOJIYYECHHYIO B XO1€ UCCICA0OBAaHUA HUJIN SKCIICPUMCHTA,

CaMOCTOATCIBHO (bOpMYJ'II/IPOBaTB 0606H_ICHI/I$I " BbIBOJIBI 11O PE3YyJIbTaTaM HpOBeI[éHHOFO Ha6J'IIO,I[eHI/I${, OIIbITa, UCCIICAOBAHMU,

IIPpOrHO3HUpPOBAaTb BO3MOIKHOC z(anLHeﬁmee Pa3BUTHUC (bHSH‘ICCKPIX MMponHeCCOB, a TAKXKC BbIABHUI'ATh IMPCAIIOJIOKCHUS 00 ux Pa3BUTHHU B HOBBIX YCIIOBUAX U
KOHTCKCTax.

PabGora ¢ undopmanmeii:

MPUMEHSATH Pa3IMYHbIE METO/Ibl, HHCTPYMEHTBI U 3aPOCHI IPH MOMCKE U 0TOOPE HHPOPMALIMHU UIIH JTAHHBIX C YUETOM MPEUIOKEHHON yueOHOM
¢bu3nyeckoi 3a1auu;

aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATHh HHPOPMALIHIO PA3IUYHBIX BUIOB U GOPM NPEICTABICHHUS;

CaMOCTOSITEJILHO BEIOMPATh ONTUMAIIBHYIO (OpMY IpeACTaBICHUs HHPOPMALIUU U WILTIOCTPUPOBATh pPelIacMble 3a/1aul HECIOKHBIMH CXEMaMH,
JIMarpaMMamu, HHOU rpadukoi 1 nX KOMOWHAIMSIMU.

KoMMmyHuKaTHBHBIC YHHBEpCaIbHbIE y4eOHbIE JeHCTBHUA:

B X04€ O6C}’)KI[CHI/I}I yqe6Horo Marepuaia, pe3yjibTaTOB J'Ia60paT0pHBIX pa60T 1 MPOCKTOB 3a/1aBaTh BOIIPOCHI 11O CYHICCTBY O6CY)KI[3.CMOI71 TEMBI U
BbICKAa3bIBATh UJICH, HALICJIICHHBIC HAa PCIICHUE 3a/1a41 U IIOAJICPIKAHNC 0J1aro»xeaaTeIbHOCTH O6I.I.ICHI/I$I;



e COIIOCTAaBJIATH CBOU CY)KJICHHS C CYXKICHUSMH IPYTUX YYaCTHUKOB IUaNora, 0OHApYKUBATh pa3IMyle U CXOJICTBO O3HILINH;

[ BBIpa)KaTb CBOIO TO‘-IKy 3p€HI/ISI B YCTHLIX U IINCBMCHHBIX TCKCTaX,

e TYOJMYHO MPEACTABIIATH PE3YIbTATHI BHIIOJHEHHOTO (PU3MUYECKOTO OIBITA (IKCIIEPUMEHTA, UCCIICIOBAHMUS, TIPOCKTA);

e TIOHMMATh U MCIIOJIB30BATh MPEUMYIIECTBA KOMAHIHOW U MHUBHIyAIbHON pabOTHI P pelIeHNH KOHKPETHOH (PM3MYeCcKOi poOIeMbl;

e TPUHUMATH LM COBMECTHOM JCSITEILHOCTH, OPTraHU30BhIBATh ICHCTBUS 10 €€ JOCTHKCHUIO: PACIIPEACIISATh POJIH, 00CYKIaTh MPOIECCHl M Pe3 YIbTaThI
COBMECTHOM pabOThI, 000011aTh MHEHUSI HECKOJIBKUX JIFO/ICH;

e BBIIIOJIHATH CBOKO 4AaCTh pa60TbI, OOCTUTasA KAQYCCTBCHHOT' O pesyJH)TaTa 110 CBOCMy HaHpaBHeHI/IIO n KOOpI[I/IHI/Ip}Iﬂ CBOH IICfICTBPISI C I[pyrI/IMI/I qJICHAMHU
KOMAaH/Ibl;

e OIICHMBATh KAu€CTBO CBOETO BKJIaJa B OOMIMN IPOAYKT IO KPUTEPHSIM, CAMOCTOSATENBHO CHOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMOJ1€HCTBHUSL.

PeryﬂﬂTHBHbIe YHUBEpPCAJIIbLHBbIC y‘{eﬁﬂble JelcTBUSA

Camoopranuszaunms:
e BBIABJIATH MPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CUTYALUAX, TPEOYIOUINX Ul pelleHns (pU3NUecKuX 3HaAHU;
e OpPUEHTUPOBATHCS B PA3IMYHBIX MMOJX0AaX MPUHATHUS pPElIeHUN (MHANBUAYAbHOE, IPUHATHE PEIICHUS B TPYIIE, IPUHATHE PELICHUH IPYIION);
e CaMOCTOSITEJIBHO COCTAaBJIATh AJITOPUTM pellieHus: GU3NYECKOM 3a/1auu WU TJIaHA UCCIIEIOBAHUS C YYETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTUPOBATh MpeJlaraeMble BApUaHThI PEILICHUH;
e JIeNaTh BIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbIN HHTEJJIEKT:
e JIaBaTh aJICKBATHYIO OIICHKY CUTYaIlUU U MPeJyIaraTh IjiaH e€ N3MCHCHHS;
e OOBSICHATH MPUYUHBI JOCTIKCHUSI (HEIOCTHXKCHUS) PE3y/IbTaTOB JACATEIBHOCTH, TaBATh OIIEHKY MPUOOPETEHHOMY OTIBITY;
e BHOCHTH KOPPEKTHBBI B ICATECILHOCTD (B TOM YHCJIE B XOJI BBITOJHEHUS (PU3NUECKOTO UCCIEAOBAHUS WIIA IMPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIIBCTB,
M3MEHUBIINXCS CUTYallUH, YCTAHOBJICHHBIX OIMUOOK, BOSHUKIITUX TPYTHOCTEH;
e OIICHMBATh COOTBETCTBHUE PE3YNIbTATA IECJIU U YCIOBHSIM;
e CTaBUTH ce0s HAa MECTO APYroro 4eIoBeKa B X0/1€ CIopa WK JUCKYCCUU Ha HAYYHYIO TEMY, TOHMMAaTh MOTHBbI, HAMEPEHHUS U JIOTUKY JPYToro;
e TMpHU3HABATh CBOE MPABO HA OLIMOKY IPU pelIeHuN GU3NYECKUX 3a/1a4 WU B YTBEPXKJICHUSX HAa HAYYHBIE TEMbI U TAKOE K€ IPaBO APYroro.

I[TPEAMETHBIE PE3VIJIbTATDI:

K koHIy 00ydeHus B 8 kJjiacce mpeJMeTHbIE Pe3yJIbTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTPaXkaTh C(POPMUPOBAHHOCTh Y 00YUAIOLINXCSl YMEHHUI:

e HCIIOJIb30BATh NOHATHUA: Macca ¥ pa3Mepbl MOJIEKYJI, TEIUIOBOE IBHKEHUE aTOMOB U MOJIEKYJI, arpPEraTHbIE COCTOSIHUS BELIECTBA, KPUCTAJIIINYE CKUE U
amopdHbIe TeNa, HACHIIEHHBIH 1 HEHACBIILEHHBIH Map, BIaXXHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSISI SHEPIHsl, TEIJIOBO IBUTATEINb, SJIEeMEHTaPHbIN
UIEKTPUUECKU 3apsil, JIEKTPUUECKOE T10JI€, IPOBOIHUKN U AUIIEKTPUKH, TOCTOSHHBIA 3IEKTPUYECKUI TOK, MArHUTHOE T10JIE;

e pa3NIMuaTh SABJICHU (TEIUIOBOE PACIIMPEHHUE U CKATHUE, TEIUIONEPEaaya, TEIJIOBOE PaBHOBECHE, CMAaUMBaHNE, KAaIWJIISIPHBIE SIBJICHUS, UCTIApPEHUE,
KOH/IEHCallMs, TUIaBJIeHUE, KpUCTaJUIM3alus (OTBepieBaHuUE), KUIICHHE, Terulonepeaada (TemIonpoBOJHOCTh, KOHBEKIUS, U3ITyUEeHHUE), HIIEKT pU3alus Ted,
B3aUMO/IEHCTBUE 3apsA10B, IEHCTBUS NIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMO/ICHCTBUE MATHUTOB, IEMCTBE MarHUTHOTO NOJIs1 HA MIPOBOTHUK
C TOKOM, DJIEKTPOMAarHUTHAasl MHIYKIIMA) 1O OMMCAHUIO UX XapaKTEPHBIX CBOIMCTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHUE;



pacro3HaBaTh MPOSBICHNUE H3YYEHHBIX (PU3MUECKUX SBJICHUN B OKPYKAIOLIEM MHUPE, B TOM YKCiIe (PU3NUECKUE SBICHUS B IPUPOJIE: TIOBEPXHOCTHOE
HaTSKEHHUE U KallWJUIAPHBIE SBJICHUS B IPUPOJIE, KPUCTAILIBI B IPUPOAE, n3iaydeHue CoiHIla, 3aMep3aHue BOI0EMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI,
TyMaHa, MHesl, CHera, dJICKTPUIECKUE SBJICHUS B aTMOC(]epe, HIEKTPUIECTBO KUBBIX OPraHM3MOB, MATHUTHOE T0JIe 3eMITH, peii() TOII0COB, POJIb
MarHATHOTO TIOJISI JUIS )KU3HM Ha 3eMIle, MOJIIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a/1a4y B YU€OHYIO, BBIICIATH CyIIECTBEHHBIE CBOWCTBA
(npu3HaKy) pU3NUECKUX SIBICHUI;

OTIMCBHIBATH U3yYCHHBIC CBOMCTBA Te M (PU3NUYECKUE SBJICHUS, UCTIONB3Ys (PM3NUYECKHE BETMUMHBI (TEMIIepaTypa, BHYTPEHHSS SHEPT s, KOJINYE CTBO
TEIUIOTHI, y/IebHasl TEIMJIOEMKOCTD BEIIECTBA, yIeIbHasl TEIJIOTa IUIaBJICHUS, Y/AeIbHas TEIUI0Ta NapooOpa3oBaHusl, yelbHas TEII0Ta CrOPaHUs TOILIUBA,
K03 (UIIMEHT MOJIE3HOTo NEHCTBUS TEMIOBOW MAaIIMHbI, OTHOCUTEIbHAS BIIAXKHOCTh BO3AYyXa, MEKTPUUECKUM 3apsi]l, CHJIa TOKA, IEKTPUIECKO e
HaIpspKeHUe, COMPOTUBIICHUE TPOBOTHUKA, YAETbHOE CONPOTUBIICHUE BELIECTBA, pad0Ta U MOLUTHOCTh AJIEKTPUUECKOTO TOKA), TPH ONTUCAHUU NTPABUIIBHO
TPaKTOBaTh PU3NYECKHI CMBICI UCIIOJIB3YEMbBIX BEIMYMH, 0003HAYCHUS U €JUHUIBI (PU3NYECKUX BETUUYHUH, HAXOAUTh (POPMYIIbI, CBS3bIBAIOILINE JaH HYIO
(u3NYECKYIO BEIMUMHY C IPYTUMU BETUYUHAMU, CTPOUTH I'paUKU U3Yy4EHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYUH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUECKUE SBJICHUS U MPOLIECCHI, UCIOJIB3YsI OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO -KUHETUYECKOU TEOPUU CTPOCHHUS
BEIIECTBA, IPUHIIUI CYIIEPIO3UIUH M0JIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHeHHMs 3apsjia, 3akoH OMa 11 ydacTka 1en#, 3akoH Jxoyns—Jlenna,
3aKOH COXpaHEHMsI SHEPTUH, IPU 3TOM JIaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIIUCBHIBATH €0 MAaTEMAaTUYECKOE BhIPAKEHUE;

00BACHATH GU3NYECKUE TPOIIECCH U CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE CUTYallMil MPaKTHKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISBIATH IPUUYUHHO-
CIIEJICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMUECKUX IIaroB ¢ ONnopoi Ha 1—2 U3y4eHHBIX CBOICTBA (PU3NUECKUX SABICHUM, (PU3NUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTE;

pemaTh pacuéTHbIC 3a/1auu B 2—3 NeHCTBUS, UCIOJb3Ys 3aKOHBI U (POPMYJIBL, CBA3BIBAIOIINE (PU3NUYECKUE BETUUYMHBI: HA OCHOBE aHaJIM3a YCIOBMSI 3a/1a4uu
3aIUCBIBATh KPATKOE YCIOBHE, BBIABIATh HEAOCTATOK JAHHBIX JJIS PEIICHUS 3a/1a4i, BBIOMPATh 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE AJIs €€ peleHus,
IIPOBOJIUTH Pacu€Thl U CPABHUBATH MOYYCHHOE 3HAU€HUE (PU3MUECKON BETMUUHBI C U3BECTHBIMH JJAHHBIMU;

pacro3HaBaTh IPOOJIEMbl, KOTOPBIE MOXKHO PEIIUTh PU MOMOIIH GU3NYECKUX METOJIOB, UCTIONIB3Ys ONUCAaHUE UCCIIEI0BAHUS, BBIIEIATH IPOBEPSIEMOE
IIPEIIOJIOKEHHUE, OLICHUBATD ITPABWIIBHOCTD NOPSIIKA IIPOBEIEHUS UCCIECNOBAHNS, 1EJIaTh BEIBOBI;

IIPOBOJIUTH ONBITHI IO HAOIIOIECHHUIO (PU3MUECKUX SBICHUN MM (PU3MUECKUX CBOMCTB Tell (KalMUIPHBIE SBJICHUS, 3aBUCUMOCTb JaBJICHHS BO3yXa OT €ro
00BEMa, TEMIIEpaTypbl, CKOPOCTH IIPOLIECCa OCThIBAHUS M HArpeBaHUs IIPU U3JIyYEHUH OT L[BETa U3JIydarolel (IomIoaroiiei) NoBepXHOCTH, CKOPOCTh
UCIIAPEHUs BOJBI OT TEMIIEPATYPBI KUIAKOCTH U IUIOIIAIU €€ IOBEPXHOCTH, MIEKTPU3ALUA TENI U B3aUMOJCHCTBHE IEKTPUIECKUX 3aps0B,
B3aUMO/JICHICTBUE MOCTOSHHBIX MarHUTOB, BU3yaJIU3allisl MArHUTHBIX M10JIEN TIOCTOSIHHBIX MarHUTOB, AEHCTBHAS MarHUTHOT'O TI0JIS1 HA IPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHUTa, CBOMCTBA AIIEKTPOABUIaTENsI IOCTOSIHHOTO TOKA): (hOpMYIMpPOBATh MIPOBEpsiEMble IPEATOJIOKEH ], COOUPATh YCTaHOBKY U3
IIPEUI0KEHHOr0 000pYA0BaHUs, OMMCHIBATh X0 OIbITa U (POPMYIUPOBATH BHIBOJIBI;

BBITOJIHATE IPsAMbIE U3MEPEHHsI TeMIepaTypbl, OTHOCUTEIbHOMN BJIAXKHOCTH BO3/1yXa, CUJIbI TOKA, HAPSYKEHUSI C UCII0JIb30BAaHHEM aHAJIOTOBBIX IPUOOPOB U
JATYUKOB (PU3MUYECKUX BEJIMYMH, CPAaBHUBATh PE3YJIbTAaThl U3MEPEHUM ¢ y4ETOM 3a/1aHHON a0COIIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTH UCCIIE0OBAHUE 3aBUCUMOCTH OJJHON (PM3MUECKON BETMUUHBI OT APYTOi C HCHOJIb30BAHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTh COIIPOTHUBIICHHUS
IIPOBOJHMKA OT €r0 JJIUHBI, TUIOIAJH ONIEPEUYHOTO CEYEHMS U YIEIBHOTO CONIPOTUBIICHNS BELIECTBA IPOBOIHUKA, CHJIBI TOKA, MIYILLErO Yepe3 NPOBOIHUK,
OT HalpsKEHUs Ha IPOBOJIHUKE, UCCIIE0OBAHHE MTOCIIEeI0BATEIBHOTO U MapalIeIbHOTO COETMHEHUH MMPOBOAHUKOB): IIAHUPOBATh UCCIIEJOBaHUE, COOMPATh
YCTaHOBKY U BBITIOJHATH U3MEPEHUS, CIeys IPEIJIOKEHHOMY IUIaHy, (PUKCUPOBATh Pe3y/IbTaThl MOJYUEHHOM 3aBUCHMOCTHU B BHJIE TaOJIUI U I'paHKOB,
JIeNIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEOBaHMS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHMSI (PU3NYECKUX BETMUMH (yIeJIbHAs TeJI0EMKOCTD BEIIECTBA, COMPOTUBIICHNE MPOBOAHNKA, pabOTa U MOLTHOCTb
AIIEKTPUYECKOT0 TOKA): TNIAHUPOBATh U3MEPEHUS], COOMPATh KCIIEPUMEHTAIBHYIO YCTAHOBKY, CIeysl PeI0KEHHOM HHCTPYKIIUH, U BBIYUCIISATH 3HaUCHUE
BEJINYMHBI;

coOuro1aTh MpaBmiia TEXHUKU OE30MIaCHOCTH MPU paboTe ¢ J1abopaTopHbIM 000pYIOBAHUEM;



XapaKTepU30BaTh MPUHITUIIBI JEHCTBUS H3YYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOICTB C ONIOPON Ha WX OMHCAHUS (B TOM YHCIIE: CHCTEMa OTOTUICHUS
JIOMOB, TUTPOMET), TTapoBasi TypOUHA, aMIIEPMETP, BOJIBTMETP, CYETUNK ANEKTPUICCKON SHEPTUH, IJICKTPOOCBETUTEIbHBIC TPHUOOPHI, HArPEeBATEIHHBIC
ANIEKTPOTIPUOOPHI (IPUMEPBI), IEKTPHUSCKUE TPEIOXPAHUTEIIH, JICKTPOMATHUAT, 3JIEKTPOIBUTATEIh TIOCTOSIHHOTO TOKA), UCTIOJB3YsI 3HAHUS O CBOMCTBAX
(U3HYECKUX SBJIICHUN U HEOOXOUMBIE (PU3NUIECKUEC 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOUCTBA U U3MEPHUTEIIbHBIC TPUOOPHI 110 CXEMaM M CXEMaTUYHBIM PUCYHKaM (3KUJIKOCTHBIN TEPMOMETP, TEPMOC,
TICUXPOMETP, TUTPOMETP, ABUTATENIb BHYTPEHHETO CrOPAHUS, SIEKTPOCKOI, PEOCTAT), COCTABIIATH CXEMBbI SJIEKTPUUYECKUX IETIeH ¢ TOCIIeIOBATEIbHBIM U
MapajuIeIbHBIM COSAMHECHUEM DIIEMEHTOB, pa3jindasi yCIOBHBIC 0003HAYCHUS AIIEMEHTOB JICKTPHUSCKUX IIETICH;

MIPUBOJUTH IPUMEPHI (HAXOAUTH MHGOPMAIIHIO O IPUMEpax) MPaKTUYECKOTO UCTIOIB30BaHMS (PM3MUECKUX 3HAHUW B TIOBCETHEBHON YKU3HU JIJIS
obecrieueHrst 0€30MaCHOCTH TIPHU OOPAIIEHUH C TPHOOPAMU U TEXHUYECKUMH YCTPONCTBAMHU, COXPAHEHUS 37I0POBBS U COOIIOIEHUS HOPM DKOJIOTH Y€CKOTO
MOBEACHUS B OKPYKAIOLIEH CPEIE;

OCYIIECTBJISATh MMOUCK UH(POpMaLUU (PU3NIECKOTO coaepxkanus B IHTepHETE, Ha OCHOBE MMEIOIUXCS 3HAHUNA U MTYTEM CpaBHEHUS JOTIOJTHUTEIHHBIX
HMCTOYHUKOB BBIJICNISATH HHPOPMALIHMIO, KOTOPasi SABIISETCS MPOTUBOPEUUBOM UITU MOKET OBITh HEIOCTOBEPHOI;

WCTIOJIb30BAaTh MPH BHITIOJHEHUN YU€OHBIX 3a/IaHUH HAYYHO-TIOMYJSIPHYIO TUTEPATypy PU3NUECKOTO COMEPKaHUs, CIPABOYHBIE MaTEPHAIIbI, PECYPCHI CETH
WHuTtepHer, BIageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTA, MpeoOpazoBaHus HHGOPMAIIMH U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MICHMEHHBIE M KPATKHE YCTHBIE COOOIEeHHsI, 000011ast HHPOPMAIIUIO U3 HECKOJIbKIX HCTOYHUKOB (PU3MUECKOTO COJIEPKAHMS, B
TOM YHCJIE MMyOJUYHO TIPEICTABIATH PE3YJIbTAThl TPOSKTHOM WIIH UCCIIE0BATEIHCKOM IEITEILHOCTH, TIPH 5TOM TPAMOTHO MCTIOJIB30BaTh U3y4e HHBIM
MOHSATUWHBIN anmapar Kypca (U3UKH, COTPOBOXKIATh BRICTYIUICHHE MPE3CHTAIUEH;

TP BBITIOJIHEHUH YUYE€OHBIX MMPOEKTOB U UCCIIEAOBAHUMN (PU3MUECKHUX MTPOIIECCOB PACTIPEICNIATh O0SI3aHHOCTH B TPYIIIE B COOTBETCTBUH C TTOCTABICHHBIMH
3a/1ayaMu, CJICAUTh 3a BHITIOJHEHUEM IIIaHa ACHCTBUN U KOPPEKTHUPOBATH €T0, aICKBATHO OIICHUBATh COOCTBEHHBIN BKJIAJl B IEATEILHOCTh TP YIIIIHI,
BBICTPauBaTh KOMMYHUKATUBHOE B3aUMOJICUCTBHUE, MPOSBIISSI TOTOBHOCTh pa3pemniath KOHQIUKTHI.
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Copnep:xanue TeM y4eOHOIro Kypca
Tema |. TenioBble siBjeHus (25 yacoB)

Crpoenue BemiecTBa. TeMIOBOE IBMKEHHE aTOMOB M MOJEKyJ. bpoyHoBckoe awkenue. uddysus. BzanmoneiicTBue vacTuil BemecTBa.
Mopenu cTpoeHHsI Ta30B, KUJIKOCTEH M TBEPABIX TE M 0OBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MO/IEIICH.

TemmoBoe nuxenue. TemnoBoe paBHOBecue. TemmepaTtypa u ee u3MepeHue. CBs3b TEMIEpPATyphl CO CPEAHEH CKOPOCTHIO TEIJIOBOTO
Xa0TUYECKOTO IBUKEHHS YaCTHII.

Buytpennsis sHeprus. PaGota u Temsonepenaya Kak CrnocoObl HW3MEHEHHUsI BHYTpEHHEHl »sHepruu Tena. Buasl Teruionepenauu:
TEIUIONPOBOJHOCTh, KOHBEKIIMS, H3inydyeHrne. KonmuecTBo TeIuoThl. YelnbHas TEIJIOEMKOCTh. 3aKOH COXPaHEHUSl SHEPruu B TEIJIOBBIX MpOIECcCax.
HeobpaTtumocTs mpolieccoB TeIonepeayu.

Wcnapenue u xonneHcanus. Haceimennsiit nap. BnaxHocts Bo3ayxa. Kunenue. 3aBUCUMOCTh TeMIIEpaTyphl KUMIEHUsS OT AaBieHusd. [InaBnenue
Y KpUCTAJUIH3AIMs. Y IelibHAas TEIUI0Ta TUIaBIIEHUS U MapooOpa3oBaHus. Y AeIbHas TEIIOTa CTOPaHHUsL.

Pacyer konmuecTBa TEMIOTHI MPU TEILIOOOMEHE.

[Tpunnuner paboTel TemoBbix ABurareneil. [lapoBas TypOuna. [IBurarens BHyTpeHHero cropanusi. PeaktuBnbiii nuratens. KIIJ[ Temmosoro
nsurarensi. OObsICHEHHE YCTPOICTBA M TMPUHIMIA OEHCTBUS XOJOoAuiIbHUKA. [IpeoOpazoBaHus »HEPrHUM B TEIUIOBBIX MaIllMHAX. JKOJOTHYECKHE
MPOOJIeMBI HCTIOTH30BAHMSI TETIJIOBBIX MAIIIHH.

emoncmpayuu.

Huddy3us B razax u KUAKOCTAX. MoIeib Xa0OTUYECKOTO IBIKEHUS MOJIEKy1. Moaens OpOyHOBCKOTO JBUKEHUSL.



Coxpanenne oObeMa KHUAKOCTH TNpU U3MEeHEHWH (opmbl cocyna. CleruieHHe CBUHIOBBIX IMIMHAPOB. [IpuHIMI AelcTBHUS TepMOMETpA.
N3MmeHeHrne BHYTPEHHEH SHEPTUU Tella TPU COBEPIICHUH PabOThl U MPH Teruionepeaaye. TerIonpoBOJHOCTh Pa3INdHbIX MaTepuanoB. KoHBekus B
KUJIKOCTAX M razax. Teruionepenaya myreM uznydeHus. CpaBHEHHE YAEIbHBIX TEIUIOEMKOCTEH pa3IMYHbIX BElIecTB. SIBneHue ucnapenus. Kunenue
BOJibl. [locTOSIHCTBO TeMIepaTypbl KUTICHUS KUKOCTH.

SBneHus 1UIaBICHUS W KpUCTaUIM3anuu. M3MepeHue BIIaXHOCTH BO3AyXa MCUXPOMETPOM HJIM TUTPOMETPOM. Y CTPONCTBO UYETHIPEXTAKTHOTO
JBUTATEIIsl BHYTPEHHETO CrOpaHus. Y CTPOHCTBO MapoBOil TypOUHBI

Jlabopamopnusie onvimul.

Nzyuenue siBnenus terooOMeHa. MccnenoBanne 3aBUCUMOCTH 00beMa Ta3a OT IaBJICHUsI IPU TTOCTOSIHHOW TeMIiepaType.

N3mepenune BIaKHOCTH BO3yXa.

Jlabopamopnwie pabomot.

- CpaBHEHHE KOJIMYECTBA TETUIOTHI TPU CMEIIMBAHUH BOBI PA3HOU TEMITEpaTypHI.

- VI3amepenne ynenpHON TETUIOEMKOCTH TBEPIOTO Tea.

- VI3amepenune BIaXHOCTH BO3/IyXa.

Tema II. DiekTpuyecKkue U MArHUTHBIE siBJIeHus (34 yaca)

DJieKkTpuUYecKue siBjeHusi (27 4acoB)

DJIeKTpu3aius Tejl. DIESKTpUIeCKUi 3apsa. JIBa BUlla IEKTPUUECKUX 3apsioB. B3auMoaencTBue 3apsa10B. 3aKOH COXpPAHEHUS JIEKTPUYECKOT O
3apsna.

Onektpuyeckoe mnoje. JlelcTBUE 3IEKTPUYECKOro IMOJsl Ha JJeKTpUudeckue 3apsanbl. [IpoBOIHMKM, AMAIEKTPUKU U IMOJIYHPOBOJHUKH.
[TocTtostHHBIN AeKkTpUYecKUuid TOK. MICTOYHMKM MOCTOSIHHOTO ToKa. JleiicTBusl anekrpuueckoro toka. Cuna Toka. Hampspkenue. DnekTpuyeckoe
CONIPOTHUBIIEHUE. DIJIEKTpUUYECKas 1enb. 3aKoH OMa JUIsl yJacTKa 3JE€KTPUUYECKOM LIETIH.

[TocnenoBarensHOE U MapaieIbHOE COSUHEHHs TPOBOAHUKOB. PaboTa 1 MOIIHOCTD 3JEKTpUUYECKOTO ToKa. 3akoH Jxoynsa-Jlenna. Hocutenu
ANEKTPUUECKUX 3apsA0B B METAIIAX, MOIYIPOBOAHUKAX, IIEKTPOJIUTAX U razax. [loaynpoBoagHMKOBbIE
npubopsl. OneIT Dpcreaa.

DJIeKTPOMarHuTHbIE siBJIeHus (74acoB) MaruutHoe mnosie Toka. BzanMoaelicTBre MOCTOSHHBIX MAarHUTOB. MacHumHoe
noze 3emnu. dnexkmpomacnum. JleicTBe MArHUTHOTO TIOJISl HA MPOBOJHUK ¢ TokoM. Cunia Amnepa. Diexmpoosuzsamens.

Onexmpomaznumnoe peie.
Jemoncmpayuu.

Onektpusaius Ten. JBa poaa 3IEKTPUUYECKUX 3apsA/IOB. YCTPOWCTBO U JEHUCTBHE 3JEKTpocKona. [IpOBOIHUKM M M30IATOPBL. DNEKTpHU3aLUs

yepe3 BiausgHME. [lepeHoc 3nekTpuieckoro 3apsaa ¢ OAHOTO Tejla Ha JIpyroe. 3aKOH COXPAHEHMs AIIEKTPUUECKOro 3apsaa. MICTOUHMKU MOCTOSIHHOTO

toka. CocraBjiecHHe SHeKTqueCKOﬁ ICIIN. 9J'ICKTpI/IquKI/II7I TOK B 3JICKTPOJIMTAX. 3HeKTp0J’IH3. 3HeKTqueCKHﬁ TOK B HOJYIIPOBOAHHKAX.

3J'ICKTpI/IquKI/Ie CBOMCTBA MMOJIYIIPOBOAHHUKOB.



OnexTpuueckuil paspsn B raszax. M3mepenue cuiibl Toka ammnepMmerpoM. HaOmroneHue NOCTOSHCTBA CHJIBI TOKa Ha pPasHBIX y4acTKax
HEPa3BETBJICHHON IEKTPUYECKOW 1enu. M3mepeHue Cuibl TOKAa B Pa3BETBICHHOW AIEKTPUUYECKOW Lenu. M3mepeHue HanpspkKeHUs BOJIBTMETPOM.
N3yyenne 3aBUCUMOCTH IEKTPHUYECKOTO CONPOTUBIICHUS IPOBOJHUKA OT €ro JJIMHBI, IUIOLIAAW IONEPEYHOI0 CEYECHHsI M Marepuaina. Y JelIbHOE
comnpoTuBiieHHe. Peoctat u MarazuH conpoTuBieHUi. M3Mepenue HanpspKeHU B MOCIIEIOBATEIBHOM SJIEKTPUYECKON 1eTH. 3aBUCHMOCTh CHJIBI TOKa
OT HaIpsDKEHUs Ha ydacTKe ajekTpuyeckoi menu. OnblT Opcrena. MarHutHoe nojie Toka. JlelicTBUe MarHUTHOTO MOJIsI Ha IPOBOJAHUK C TOKOM.
Y CTpOUCTBO 3IEKTPOABUTATEIIA.

Jlabopamopnusie onvimul.

Habmronenue anekrpudeckoro BanMoaeicTBus Teil. MecnenoBanue 3aBUCUMOCTH CUITbI TOKA B IPOBOJIHUKE OT HANPSHKEHUS HA €r0 KOHLAX Mpu
ITIOCTOSTHHOM COIIpOTHBIIEHUH. MccnenoBaHue 3aBUCHMOCTH CHJIBI TOKA B JIEKTPUYECKOW LEMU OT CONPOTHUBIICHUS NPU MOCTOSIHHOM HaIPSKEHUU.
N3yuenne mnocnenoBaTelbHOIO COEIMHEHMS NPOBOJHUKOB. [3ydeHuwe napaienbHOro COEIMHEHMS IIPOBOJHMKOB. M3ydeHue 3aBUCHMOCTH
ANEKTPUYECKOTO COMPOTHUBIIEHUSI TPOBOJHUKA OT €r0 JUIMHBI, IUIOIIAN MONEPEYHOr0 CEYEHUsI U Marepuaina. Y IeJbHOE CONpPOTHUBIICHHE. M3ydeHne
AIEKTPUYECKUX CBOMCTB KHUKOCTEM.

N3roroBneHne rajibBaHUYECKOTO 3JeMeHTa. V3yueHue B3aMMOJEHCTBHS MOCTOSHHBIX MAarHuToB. VccienoBaHWEe MarHWUTHOTO MOJS MPSMOTO
MIPOBOJIHUKA M KaTYIIKH C TOKOM, JEHCTBHSI MarHUTHOTO IOJIS HA NMMPOBOJHUK C TOKOM. VccnenoBanue sBIIEHWs] HAMAarHUYMBaHUs kene3a. M3ydenne
MIPUHLNIIA JEHCTBUS 3JIEKTPOMArHUTHOTO peJie.

Jlabopamopnusie pabomot.

- COopKa 2IEKTPUICCKOH 1IENH U U3MEPEHNE CUITBI TOKA.

- I3MepeHne HanpsKeHUs Ha Pa3IMYHbIX y4aCTKaX AEKTPUYECKOM LIeTH.

- PerynupoBka cuibl TOKa peocTaTtoMm.

- I3MepeHune conpoTUBIIEHUs TPOBOJIHHUKA IPU MTOMOILY aMIIepMeTpa U BOJIbTMETpA.

- 3smepenue paboThl 1 MOIIIHOCTH 3JIEKTPUUYECKOTO TOKA.

- COopka 37eKTpOMarHiTa U UCTbITaHUE €ro JeHCTBHUS.

- MI3ydeHue 31eKTpuYeCcKOro ABUraTelsl IOCTOSTHHOTO TOKaA.

Tema I11. CBeroBbie siBi1eHus (9 yacos)

Cer — anekTpomarHutHas BoJiHA. lIpsimosmHeliHOoe pacnpocTpaHeHue cBeta. OTpakeHHE M IPEIOMIICHUE CBETA. 3aKOH OTPaKEHUs CBETa.
[Inockoe 3epkaino. Jlunza. @okycHoe paccrostHue nauH3bl. @opMyia nuH3bl. OnTHYecKas cuia JuH3bl. ['11a3 kak onTuyeckas cucrema. OnTuyeckue
pUOOPBHL.

JdeMoHcTpanuu.

Hctounuku cBera. [IpsmonuHeliHOe pacripocTpaHeHHEe CBeTa. 3aKOH OTpakeHus cBeta. MzoOpaskeHue B MII0CKOM 3epkaie. [IpenomiieHue cBera.
Xoxa mydeit B cobuparomieit nuH3e. Xoi4 nydedl B pacceuBaromiel auH3e. [lonmyuenue uzoOpakeHuil ¢ momomibio nuH3. [IpuHImN nedcTBuUs
MIPOEKIIMOHHOTO arrapara U doroanmapara. Monens riasa.



Jlabopamopnvie onvimul.

N3yueHue sBIEHUS pacupocTpaHeHus cBeTa. VccnenoBanue 3aBUCMMOCTH yIila OTPaXKEHUs OT yIJla MaJeHUsl CBETA.
HccnenoBanue 3aBUCMMOCTH yIila IPEJIOMIIEHUS OT yIiia najieHus ceeta. Msmepenue GoKyCHOTO pacCTOSIHUSI COOMpPArOILE JIMH3HI.
Jlabopamopuwie pabomot.

- [losryuenne n300pakeHMiA ¢ TOMOMIBIO COOMPAIOIIEH JINH3

OO6yueHune ocymiecTBisieTcs npu noajepkke LlenTpa oOpa3oBaHMs eCTeCTBEHHO-HAYyYHOUH HampaBieHHOCTH «Touka pocTtay, KOTOPBIA CO3/aH JUIS Pa3BUTHs y O0Yy4YarOMIAXCs
€CTEeCTBEHHO-HAY4YHOH, MaTeMaTH4ecKOH, WH(OPMAIMOHHON TI'paMOTHOCTH, ()OPMUPOBAHUS KPUTHUYECKOTO W KPEATHBHOTO MBIILICHUS, COBEPIICHCTBOBAHUS HAaBBIKOB €CTECTBEHHO-
HAYYHOW HATPaBIIEHHOCTH, a TAKKE U MPAKTUIECKOW OTPaOOTKH yueOHOro MaTepuaia rmo ydeOHoMy mpeamery «Duznkay.

KaJ’leHI{apHO-TeMaTI/I‘IeCKOQ IIAHUPOBaAHHE

Pa3nen Jara npoBenenust | Tema ypoka

ITo Ilo

IUIaHy (paxry

TeruioBble siBIEHUSL. Wucrpykrax mo 1/6. TennoBoe nBmxkenue. Temmneparypa.

BuyTpenHss sHeprus.

Croco0bl H3MEHEeHHsI BHYTPEHHEH SHeprin

Buns! reronepenaun. Terutonposonnocts. Konsekimst. M3nyuenne

Oco0OeHHOCTH pa3NUYHBIX COCO00B Terutonepeaady. IIpuMeps! Terionepenadn B IpUPOJE U TEXHUKE.

KonnuecTBo TEIIOTHI. EIII/IHI/II_II)I KOJIMYCCTBA TCIIOTHI

VY nenbHas TEMI0EMKOCTD

Pacuér xommuecTBa TCIIOTHI, HCO6XO,I[I/IMOI‘O JUISI Harp€BaHU s T€JIa NI BBIACIIIEMOIO UM IIPU OXJTAXKICHUHN.

Pemenue 3agau

Jlabopatopnas pabora Nel "CpaBHeHHE KOJIHMYECTBA TEIUIOTHI IIPH CMEIIMBAHWH BOJBI Pa3HOH TeMIiepaTypsr”

Jlabopatopnas pabora No2 "M3mepeHne yaensHON TETOEMKOCTH TBEPIOTO Tema'

OHeprust TOIUIMBA. Y IeNbHAS TEIUIOTa CTOPaHUs

3aKOH COXPaHEHNS M IPEBPAILCHUS SHEPTHUH B MEXaHIMUIECKUX M TETUIOBBIX ITpOIIecca

TertoBele sBieHus. Penenne 3agaa

Kontpomsras padora Nel mo teme "TermnoBsie siBieHuS"

Al"pel"aTHLIe COCTOSAHHA BCIICCTBA. IImaBnenue u OTBCPACBAHUC KPUCTAJUIMICCKUX TCIT

Fpa(bmc TJIABJICHUSA U OTBEPACBAHUA KPUCTAJUIMICCKUX TEII. YLICHLHEIFI TCIIOTA IJIaBJIICHUA




Cnoco0bl pacqéTa KOJIMYECTBA TCIIJIOTHI, HGOGXOHI/IMOFO JUIA IIJTIaBJICHUSA BCIICCTBA. Pemenne 3aga4

I/IcnapeHI/Ie. KOHHCHC&HI/IS[. HOFJ’IOIHCHI/IC OHEPIrUuu Npr UCHAPCHUU KUJIKOCTU U BBIACIICHUC eé IIpyu KOHACCAllNU Tapa.

Kunienue. Y nenpHas Temnora nap006pasoBaHHﬂ 1 KoHzecaluu. Perenue 3amay

BnaxkHocTthb BO3ayXa. Crioco0ObI OIMpPCACIICHUA BJIA)KHOCTH BO3AyXa

JlabopatopHas pabota Ne3 "M3mepeHune BIaXHOCTH Bo3myxa"

Pabora raza u mapa npu pacmmpeHun. JBUraTeas BHYTPEHHETO CTOPAHUS

IToBTOpenue u 0000IIeHUE 1O TeMe "MI3MeHEeHHe arperaTHbIX COCTOSHUM BemecTa". Perenue 3anau

ITaporas Typouna. KI1/] TeruioBoro nurartens

Konrponbhas pabora Ne2 ro Teme "M3MeHenH arperaTHbIX COCTOSIHUN BeniecTa"

DNEeKTpUUECKUE SIBICHUS

OneKTpu3aIys Tell MPH CONPUKOCHOBEHNH. B3anMoneiicTBre 3apskeHHBIX Tell. [[Ba pofa anekTpudeckux 3apsaoB

DIIEKTPOCKOT. DIEKTPUUECKOE TTOJIe

JenuMOoCTb 3IEeKTPUYECKOro 3apsaa. DnektpoH. CTpoeHne atomMa

OOBbsiCHEHUE DIIEKTPUUECKUX SBICHHI

[IpoBonHUKH, TONTYIPOBOAHUKH U HETIPOBOAHUKH 3JIEKTPUUIECTBA

OnexTpuuecKuil TOK. ICTOUHUKH 3MEKTPUYIECKOTro TOKa

DrekTpudeckast Ielb U €€ COCTaBHbIC YeCTH. DJIEKTPUIECKHUI TOK B MeTasIax

HeiicTBus anekTprudyeckoro Toka. HampasieHne 351eKTpu4eckoro Toka

Cuwna Toka. EnuHuIe cuitsl Toka. MI3MepeHue cuibl Toka

JlabopatopHas pabota Ned "COopka 3/IeKTpUIecKoil Ienu ¥ N3MepeHre CHIbI TOKa B €€ Pa3IUYHBIX ydacTKax"

OrekTpudeckoe HanpspKeHue. EMHUIBI HanpsKeHUs

BonbtMmerp. 3aBUCHMOCTE CHITBI TOKa OT HanpspkeHus. JlabopatopHas pabora Ne5 "VM3mepenne HaTIPsHKSHUS

HA Pa3IMYHBIX yIaCTKaX AIEKTPUIECKOM menm'.

DJEeKTpUYECcKOe COMPOTUBIICHHE MPOBOAHMUKOB. EANHAIIBI cONMPOTUBIEHNA. Y IETHHOE CONPOTHBIICHHE.

Pacuér conpoTuBiieHUsI IPOBOIHUKA

3akoH OMa 115 ygacTKa [enn

Peocratrl. JIabopaTopras pabora Ne6 "PerynmpoBanne criibl TOKa peoTcTaToM"

Jlabopatopnas pabora No7 "M3mepeHne conpoTHUBICHNUS MPOBOAHNKA TIPH IIOMOIIU aMIIEpMETpa U BOIbTMeETpa'.

Pemenne 3amaq"




TlocnenoBaTenbHOE COeTMHEHUE IMPOBOJAHUKOB

Hapanneanoe COCAMHCHUC TPOBOJAHHUKOB

3akon Oma st y4acTKa Leriu. Meroast pacqéTa OCHOBHBIX IMapaMETPOB MOCJICAOBATCIIBHOI'O U

napauIeJIbHOIrO COCAMHCHUA IMTPOBOJHUKOB. Pemrenne 3agau

KontponpHas pabora Ne3 mo teme "Dnekrpudeckuii Tok. CoeMHEHIE IPOBOTHUKOB"

Pabota 1 MOIITHOCTh QJICKTPHUYICCKOI'O TOKA.

Enuauie: paboThl 3IEKTPHYECKOTO TOKa, MPUMEHIEMBI Ha TipakTHke. JlabopaTtopHas padora Ne§

<<I/I3MepeHHe MOHOIHOCTH H pa6OTLI TOKa B BHeKTqueCKOﬁ namre"

HarpeBaHHe MPOBOJAHUKOB 3JICKTPUYCCKUM TOKOM. 3aKoH 21)K0y.]'[$l - HeHLIa. SHGK’I‘pI/I'{eCKI/Ie HarpeBaTCIbHBIC HpI/IGOpLI.

Kopotkoe 3ambikanue. [Ipenoxpanurenm.

Jlamna HakanuBaHMA. DIEKTpUYECKUe HarpeBartelbHble TpruOopbl. KopoTkoe 3ambikanue. [Ipenoxpanurenu

Konnencatop

IToBTOpeHwue u 0000IIeHHE MO TeMe "DIeKTpHYeCKUe ABICHU"

Kontponsnas padora Ned o teme "DnexTpuueckue apieHus"

MarnutHoe nosie. MarautHoe 1oje npsiMoro Toka. Maruuthslie JuHuM. [10CTOSHHBIE MArHUTHL.

BHGKTpOMaFHI/ITHLIe ABJICHUSA MarsuTHoOe 110JI€ MTOCTOSTHHBIX MarHUTOB.

MarnuTtHoe nojie 3eMiin. MarHuTHOE 1oJjie KaTyIIKH C TOKOM. 9HeKTp0MaFHI/ITLI 1 UX IPUMEHEHUE.

Jlabopatopnas padota Ne9 "C6opka sy1ekTpoMarHiTa U UCIBITaHKUE ero AeHCTBHA"

TlocTositHHBIC MArHUTBEL. MarHUTHOE I10JI€ MTOCTOSSHHBIX MAarHUTOB. MarHuTHOE IoJjie 3eMIIn

JlelicTBUEe MarHUTHOT'O MOJISI HA MIPOBOHKK C TOKOM. DJIeKTpHYecKuit npurarens. Jlaboparophas padora NelO

"3ydeHne 3IIeKTPUIEeCcKOTo IBUTATENS TOCTOSHHOTO TOKa (Ha Moxenn)"

Kontponsnaas padora Ne5 mo teme "DiaeKTpoMarHuTHEIC SIBICHAS"

CBETOBBIC SIBJICHUS Hcrounuku cera. PaCHpOCTpaHCHI/IC cBeTa. BuauMoe aBmKeHNE CBETHIL.

Buanmoe nBrmkeHne CBETHI

OtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS

IInockoe 3epkano

[Ipenomienue cBera. 3aKOH MPETOMIICHHS CBETa

JIunsel. OnTryeckas CHiia JTUH3EL I/I306pa>1<eH1/m, JaBacMbIC JIMH30M.




N3o0pakeHus, qaBacMbIe JIMH30M

JlabopaTopHast pabora Nel1 "[lomyderne n300pakeHHsI IPU TOMOIIIH JIMH3HI"

HOCT‘poeHHe H306paH<eHHﬁ, IMOJTYYCHHBIX C IIOMOIIBIO JINH3. Pemrenne 3agau

I'na3 u 3penue

KontpomnsHas padora Ne6 o Teme "CBeToBbIC sBIICHUA"

CucreMatu3aiys 1 0000IIeHHe 3HAHUH 3a Kypc QI3UKH 8 Kilacca

ITonsenenue uToros 3a Kypc (husuku 8 Kimacca
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