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[HosicuuTeILHASA 3aNIUCKA

JlanHas pabouast mporpamMma pa3paboTaHa Ha OCHOBE

1.®depepanbroro 3akona ot 29.12.2012 N 273-®3 (pen. ot 02.07.2021) "O06 obpazoBanuu B Poccuiickoit
deneparuu’ ¢ U3M. U JI01L., BCTyIl. B cuy ¢ 01.09.2021)

2.ITpumMepHOii MporpaMMBbl OCHOBHOTO 00111eT0 00pa30BaHus 0 MaTEMAaTHKE, U C yUE€TOM aBTOPCKOM
nporpammel o pusuke.dusuka. 7-9xnaccei:paboyas nporpamma k uann Y MK .M.

[Meppiukun, E.M.I'yrauk,A.U.MBanoBaa/E.M.I'yrauk,M. A IletpoBa,O.A.UepHukoBa.-MockBa:
ITpocsemenne,2021.-77(2)c

3.0cHOBHOIT 00pa30BaTEIBHON MPOTpaMMBbl OCHOBHOTO 00111ero oopa3zoBanust MOBY «MenseneBckas
cpennsis oomeoOpazoBarenbHas mkoja Ne 4»;

4. 00N 000 MOBY «MepaBeneBcKas cpeaHas obuieobpasoBaTenbHan wWKoaa Ne 4» Ha 2023-2024

y4ebHbIN rog,

Copep:xaHue MporpaMMbl HarpaBjieHO Ha (OPMUPOBAHNE €CTECTBEHHOHAYYHOU IPAMOTHOCTH yUYaIIUXCs
Y OpTaHM3AINIO U3yUeHUs: (U3UKH HA JESTSIIbHOCTHONW OCHOBE. B HE#l yUHTHIBAIOTCS BO3MOKHOCTH
npeameTta B peanusaruu TpedoBannii ®I'OC OO0 k miaHUpyeMbIM JIMYHOCTHBIM M METAPEIMETHBIM
pe3ysibTataM O0ydYeHUs, a TAK)KE MEKIPEAMETHBIC CBSI3U €CTCCTBCHHOHAYYHBIX YUSOHBIX MMPEJIMETOB Ha
YpOBHE OCHOBHOTO 00111er0 00pa3oBaHus

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «®U3UKA»

Kypc ¢pusuku — cucreMooOpa3yromuii 11st eCTeCTBEHHOHAYYHBIX YI€OHBIX MPEIMETOB, MOCKOIBKY
¢u3nUecKue 3aKOHBI JIeXkKaT B OCHOBE IPOLIECCOB U ABJICHUN, U3y4aeMbIX XUMUEH, buosioruei,
acTpoHOMHUeEHN U pu3nyeckoil reorpagueit. Pu3nka — 3T0 NpPeAMET, KOTOPbIH HE TOJBKO BHOCUT
OCHOBHOMH BKJIa/l B €CTECTBEHHOHAYYHYI0 KApTUHY MHUpPa, HO U MPeI0CTaBIseT Hauboiee siCHble 00pasLibl
MPUMEHEHHS HAYYHOTO METOJIa IO3HAHU, T.€. CII0c00a MOIY4YEeHHUs TOCTOBEPHBIX 3HAHHIA O MUpE.
Haxkonen, ¢pu3nka — 3T0 npeaMeT, KOTOPbIH Hapsly C JPYTUMH €CTECTBEHHOHAYYHBIMU IIpeAMETaMH
JOJKEH JaTh UIKOJIbHUKAM IIPE/ICTaBICHUE 00 YBIEKAaTEIbHOCTU HAyYHOT'O UCCIIEIOBAHUS U PaJJOCTH
CaMOCTOSITEIILHOTO OTKPBITHS HOBOT'O 3HAHMS.

Onna u3 TJIaBHBIX 3a7a4 (PU3UIECKOTO 00pa30BaHUs B CTPYKTYpE 00IIero 00pa3oBaHus COCTOUT B
(hopMHpPOBaHNUHU €CTECTBEHHOHAYYHOU I'PaMOTHOCTH M HHTEpeca K HayKe Y OCHOBHOM Macchl
oOyuaronuxcsi, KOTOpble B AajbHEHIIIEM OyAyT 3aHATHI B CAMbIX Pa3HO 00pa3HbIX cepax AesiTeNbHOCTH.
Ho He MeHee BakHOH 3a1aueil SIBIISETCS BBIABICHUE U NIOJrOTOBKA TAJIAHTIIMBBIX MOJIOBIX JFOJEH JUIs
MIPOJOJKEHMs 00pa30BaHus U JalbHENIIeH mpodhecCHOHaIbHON IeATENbHOCTH B 001acTH
€CTECTBEHHOHAYUYHBIX UCCIIEOBAHNN U CO3JaHUH HOBBIX TEXHOJIOIHI. COrnacHoO NPpUHATOMY B
MEXyHapOoIHOM COO0IIeCTBE onpeiesieHnto, «EctecTBeHHOHayYHasi TpaMOTHOCTb — 3TO CITIOCOOHOCTh
YeJI0BeKa 3aHMMATh AKTUBHYIO TPAKAAHCKYIO MTO3UIIMIO MO OOIIECTBEHHO 3HAYMMBIM BOIIPOCaM,
CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMH, U €r0 TOTOBHOCTh HHTEPECOBAThCS €CTECTBEHHOHAYYHBIMU
uaesMu. HayyHo rpaMOTHBIH 4eI0BEeK CTPEMUTCS Y4acTBOBATh B apT'yMEHTUPOBAHHOM O0CY XK IEHUH
po0JIeEM, OTHOCAIIUXCS K €CTECTBEHHBIM HayKaM U TEXHOJIOTHSIM, UTO TPEOYEeT OT HEro CIEAYIOINX
KOMIIETEHTHOCTEH:

— Hay4HO OOBSICHATH SIBJICHHA,

— OLIEHHUBATh M MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIC0BAHMUS,

— HUHTEPIPETUPOBATh JaHHbIE U UCIIOJIb30BaTh HAyUHBIE 10KA3aTEIbCTBA ISl TOJIyYEHUS BHIBOJIOB.
W3ydenue pu3nKu CIoOCOOHO BHECTH PELIAIONINH BKJIa B (OPMUPOBAHUE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH 00y4arOIIUXCSl.

HEJIA U3YYEHUA YYEBHOT'O ITPEJIMETA «®@U3UKA>»

enu n3zydyenus: Gu3NKu HA YPOBHE OCHOBHOTO 00IIIET0 00pa3oBaHus onpeeneHsl B Konmenun
npenoaaBaHus yaeoHoro npeameta «Dusnka» B 00pa3zoBaTeNbHBIX OpraHu3anusx Poccuiickoit
®denepalyy, pearu3yoUuX OCHOBHbIE 00111€00pa30BaTEeIbHbIE TPOTPaMMBbl, YTBEPKIAEHHON pellIeHneM
Komnnernn MunucrepctBa npocsemienus Poccuiickoit @eneparun, npotokon ot 3 aekadps 2019 r. Ne
[1K-4gBH.

enu nzydeHus: Gu3uKu:



— mnpuOoOpeTeHne HHTEpeca U CTPEMIICHUS 00yJarOIIUXCs K HAyYHOMY U3YUEHHUIO MPUPOJIbI, Pa3BUTHE
UX UHTEIJUIEKTYyaJbHBIX U TBOPUECKUX CTIOCOOHOCTEH,;

— Ppa3BUTHUE MPEJCTABICHHUN O HAYYHOM METO/I€ MIO3HAHUS U (POPMHUPOBAHUE HCCIIEIOBATEIBCKOTO
OTHOLIEHUS K OKPY’KAIOIIUM SIBJICHUAM,
- (opMHpOBaHKE HAYYHOT'O MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHUsI OCHOB CTPOCHUS MAaTepUH U

(byHIaMeHTaIbHBIX 3aKOHOB (DU3UKH;

— (opMupoBaHue NpeACTaBICHUN 0 PO PU3UKH JIJIS pa3BUTHS APYTHUX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHIA;

— Ppa3BUTHE NPEJCTABICHUN O BO3MOXKHBIX chepax Oyayiiel mpodeccuoHanbHOM e TeNbHOCTH,
CBSI3aHHOM ¢ (PM3UKOH, TOATOTOBKA K JalbHEHIIeMy 00y4eHHUIO B TOM HAIllPaBJICHUH.

HOCTI/I}KGHI/IC ITHUX ueneﬁ Ha YPOBHC OCHOBHOI'O 0611161"0 O6paSOBaHI/I${ o0OecreynBaeTcs PELIICHUEM
CICAyIOIMX 3a1a4.

— HIpUOOpeTeHue 3HaHU| O AUCKPETHOM CTPOEHUH BEILLECTBA, O MEXaHUUECKUX, TEIUIOBBIX,
JJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;

— TIpUOOpeTEeHUE YMEHUI ONUCHIBATh U OOBSICHATH (PU3NUECKHE SIBJICHUS C MCTIOIb30BAHUEM
MOJyYEHHBIX 3HAHUK;

— OCBOCHHE METOJIOB PEIICHHSI MPOCTEHIIINX PACUETHBIX 3a/1a4 ¢ UCIOJIb30BaHUEM (PH3NIECCKUX
MOJEJIeH, TBOPYECKHUX U MPAKTUKOOPHUEHTUPOBAHHBIX 33]1a4;

— Pa3BUTHC YMeHI/Iﬁ Ha6J'IIO,Z[8.TB MMPUPOAHBIC SABJICHUSA U BBIIIOJIHATDL OIIBITHI, na6opaToprle pa6OTbI n
OKCIICPUMCHTAJIbHBIC UCCIICIOBAHUS C UCITIOJIB30BAHUEM U3MEPHUTCIIbHBIX HpI/I60pOB;

— OCBOeHHE MpUEMOB paboThI ¢ nH(pOopMaIen GU3NIECKOTo COIepIKaHus, BKITI0Uas HHHOPMAITHIO O
COBPEMEHHBIX TOCTHKEHUSIX (PU3UKH; aHAIU3 U KPUTHUECKOE OIICHUBaHUE HHPOPMAIIIH;

— 3HAaKOMCTBO CO C(I)epaMI/I HpO(i)eCCI/IOHaJ'ILHOI\/’I ACATCIIBHOCTH, CBA3aHHBIMU C (I)I/ISI/IKOI\/'I, n
COBPEMCHHBIMU TCXHOJIOTUAMMA, OCHOBAHHBIMU Ha JOCTHIKCHUAX (1)I/I3I/IT-IGCKOI\/'I HAyKH.

MECTO YYEBHOI'O ITIPEJIMETA «®U3UKA» B YYUEBHOM IIJIAHE
B cootBerctBrm ¢ ®I'OC OOO dusuka siBiasieTcst 00s3aTeILHBIM MPEIMETOM Ha YPOBHE OCHOBHOTO
obmiero obpazoBanus. JlanHas mporpaMma rpeaycMaTprBaeT u3ydeHue (u3nku Ha 6a30BOM YPOBHE B
00BéMe 68 4, Mo 2 Y B HENIEIO .

Ilnanupyemble pe3yJbTaThl
Nzyuenne yuebHoro npeamera «Dusnka» Ha ypOBHE OCHOBHOTO 00IIIETO 00pa30BaHUs TOIKHO
obecreunBaTh JOCTHKEHUE CIICTYIONTUX JJHYHOCTHBIX, METAPEIMETHBIX M MPEIMETHBIX
00pa30BaTeNbHBIX PE3YyIHTATOB.
JIMHHOCTHBIE PE3VYJIBTATHI
Ilampuomuueckoe socnumanue:
— TpOSBIICHUE HHTEPECa K UICTOPHH U COBPEMEHHOMY COCTOSTHUIO POCCHIICKON (PU3NIECKOM HAYKH;

— IIEHHOCTHOE OTHOIICHHUE K JJOCTHXKEHUSIM POCCUNCKUX YUEHBIX (PU3HKOB.

FpaycdaHCKoe u nyoeno-HpaecmeeHHoe socnumaHue.



— TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYk/I€HIH OOIIECTBEHHO-3HAYUMBIX U 3THYECKUX ITPOOIIEM,
CBSI3aHHBIX C MPAKTHYECKUM IPUMEHEHUEM JOCTHKCHUN (PU3HUKH;

— OCO3HAHUC BAJKHOCTHU MOPAJIbHO-3THUYCCKUX ITPUHIUIIOB B ACATCIIbHOCTHU y‘IéHOFO.
Dememuueckoe socnumanue.

— BOCIIPUATHE ICTETUUECKUX KaueCTB (PU3NUECKON HAyKH: €€ TapMOHMYHOTO MOCTPOEHHSI, CTPOTOCTH,
TOYHOCTH, JIJAKOHUYHOCTH.

Uenﬂocmu HAYYHO2O0 NO3HAHUSL.

— OCO3HAaHHE LIEHHOCTH (PM3NYECKON HayKH KaK MOLTHOI'O MHCTPYMEHTA IIO3HAHUS MUPA, OCHOBBI
Pa3BUTUSA TEXHOJIOTUH, BAXKHEHUIIIEH COCTABIIAIOLICH KYIbTYPHI,

— pa3BUTHUE HAYYHOU JH0003HATEILHOCTH, MHTEPECA K UCCIIE10BATEIbCKON IEATEIILHOCTH.
Dopmuposanue Ky1bmypvl 300p08bsl U IMOYUOHATLHO20 OA2ONOLYYUSL:

— OCO3HaHHE LICHHOCTH 0€30MacHOro 00pasa >kM3HU B COBPEMEHHOM TEXHOJIOIMUECKOM MUPE, BaXKHOCTU
MpaBmJI 0€30M1aCHOTO MOBEICHUS Ha TPAHCIIOPTE, HA A0OPOrax, C AIEKTPUUECKUM U TETNIOBBIM

000py/I0BaHWEM B JJOMAITHUX YCIIOBHSIX;

— cpOopMHUPOBAHHOCTH HaBbIKA pedIeKCHH, PU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO XKe MpaBa y
JIPYroro 4enoBeKa.

Tpyoosoe socnumanue:

— aKTHBHOE y4YaCTHE B PEIICHUH MPAKTHUECKUX 337124 (B paMKax CEMbH, LIKOJIbI, TOPO/Ia, KPasi)
TEXHOJIOTUYECKON U COLIMATIbHON HANPaBICHHOCTH, TPEOYIOIIUX B TOM YHCIIE U (PU3MUECKUX 3HAHUHA;

— UHTEpeC K MPAaKTUYECKOMY H3Y4YEHHIO Ipo¢eccHil, CBsI3aHHBIX C (PU3UKOM.
OKonoauyeckoe socnumanue:

— OpHUEHTAaIMs Ha MpUMeHeHue PU3NUeCKUX 3HAHUM JJIs pelleHus 3a/1a4 B 00J1aCTH OKpY KaroLeit
Cpebl, IJIAHUPOBAHUS MIOCTYIIKOB U OLICHKU MX BO3MOKHBIX IIOCIIEICTBUM JJI OKPY’KAIOLICH CPEbI,

— OCO3HaHHE TIO00ATBHOTO XapaKTepa JKOJOTHYECKHX MPOoOJIeM U MyTel UX pelieHHs.
Adanmayus obyuarowe2ocs K UsMEHAIOUUMC YCIOBUAM COYUATILHOU U NPUPOOHOU CPEObL.

— HOTpC6HOCTL BO B3aHMOHCﬁCTBHH IIPU BBIITOJIHCHUU I/ICCJICI[OBaHI/Iﬁ H IPpOCKTOB (I)I/I3I/I‘{CCKOI\/'I
HaIrpaBJICHHOCTH, OTKPBITOCTh OIIBITY U 3HAHUAM JPYI'UX,

— TIOBBIIIICHUE YPOBHSI CBOCH KOMITIETEHTHOCTH Yepe3 MPAKTHYECKYIO IEATeITbHOCTD,

— ToTpeOHOCTH B (hOpMHUPOBAHUY HOBBIX 3HAHUH, B TOM 4uCie (POPMYIUPOBATH HJIEH, TTOHITHS,
TUTIOTE3bI 0 (PU3WYECKHX OOBEKTaX U SBJICHUSIX;

— oco3HaHue AePUITUTOB COOCTBEHHBIX 3HAHUIN U KOMIIETCHTHOCTEH B 001aCTH (PU3UKH,

— IUTAaHUPOBAHKE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (PM3MUYECKUX 3HAHUH;

— CTpeMJICHUE aHAJTM3UPOBATDH U BBISBJISATH B3AMMOCBSI3U IPUPOIBI, OOIIECTBA U SKOHOMHUKH, B TOM
YHCIIe C UCIIOJIb30BaHUEM (DU3MYECKIX 3HAHMIA;



— OIIEHKA CBOUX JICUCTBHUH ¢ YUETOM BIUSHUS HAa OKPY’KAIOIIYIO CPETY, BO3SMOXKHBIX TNI00ATBHBIX
HOCJIEICTBUH.

METAIIPEJIMETHBIE PE3YJIbTATDHI YHuBepcanbHble o3HaBaTENbHbIE 1eHCTBUS bazosbie
Jlo2uyecKue 0etcmeust.
— BBUIBIISITH M XapaKTEPHU30BaTh CYLICCTBCHHBIC IPU3HAKH OOBEKTOB (SIBJICHUI);

— YCTaHaBJIMBATb CyH_IeCTBCHHbe/'I IIpHU3HAK KJIaCCI/I(i)I/IKaI_[I/II/I, OCHOBAaHUA AJI4A O606IJ.[€HI/I5I U CpAaBHCHHUA,

— BBISBJIATH 3aKOHOMEPHOCTHU U TIPOTUBOPEYHS B pacCMaTpUBAEMbIX (PaKTax, JAHHBIX U HAOIIOIEHUSIX,
OTHOCALIMXCS K (PU3NYECKUM SIBIICHUSIM;

— BBIABJIATH IPUYMHHO-CIICACTBEHHbIE CBS3U MTPU M3YYCHUH (PM3UUYECKHUX SBICHUM M POIECCOB; JIE/IaTh
BBIBOJIBI C UCIIOJIb30BAHUEM JICTyKTHBHBIX M HHIYKTHBHBIX YMO3AK/IIOYCHUH, BHIIBUTATH THITOTE3bI O
B3aMMOCBS35X (DU3NUCCKUX BEIHYNH;

— CaMOCTOSITENILHO BEIOUPATH CIIOCO0 pemeHus yaeOHol Gu3nueckoii 3a1a4un (CpaBHEHHE HECKOIBKHX
BapUAHTOB PEIICHHMs, BEIOOP HAaHOOJIEE MTOIXOIAIIErO C YIETOM CAMOCTOSITEIHO BBIIEIIEHHBIX
KPHUTEPHEB).

Baszosvie uccneoosamenvckue oeticmaust:

— HCIIOJIb30BAaThb BOIIPOCHI KaK I/ICCJ'ICI[OBaTeJ'ILCKI/Iﬁ HMHCTPYMCHT IIO3HAHMUA,

— TMPOBOAMTH I10 CAMOCTOSITEIBHO COCTABICHHOMY IJIaHY OIIBIT, HECJIOXKHBIA (PU3MUECKUIl SKCTIEPUMEHT,
HEeOOJIBbIIIOE NCCIIeI0BAHUE (PU3UIECKOTO SIBICHHUS,

— ONICHUBATH HAa MPUMCHHUMOCTb U TOCTOBCPHOCTD I/IH(i)OpMaHI/IIO, IMOJIYUYCHHYIO B XOJ€ NCCIICAOBAHUA
HWJIA DKCIICPUMEHTA,

— CaMOCTOSTENbHO (OPMYIUPOBATH OOOOIIIEHHSI M BBIBOBI 10 Pe3yIbTaTaM MPOBEAEHHOTO
HAOJIIOJICHYS, OTIBITA, YCCIICTOBAHMS,

— IIPOrHO3UpPOBATHE BO3ZMOXKHOC I[ZU'II:HCﬁHIGG Pa3BUTHC (1)I/I3I/IT-ICCKI/IX IIpONLECCOB, a TAKKC BbIJIBUT'ATh
MMPEAIIOJIOKCHUA 00 nx PAa3BUTHHU B HOBBIX YCIIOBHUAX U KOHTCKCTAaX.

Paboma c ungpopmayueii:

— TMPUMEHATH pa3IMYHbIE METObl, HHCTPYMEHTHI U 3aIPOCHI TP MOUCKE U 0TOOpe MHPOPMALIUU UIH
JaHHBIX ¢ YYETOM MpeI0KeHHON yueOHoM (hu3nyeckoil 3a1auu;

— aHAJIU3UPOBATh, CUCTEMAaTU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3TUYHBIX BUIOB U HOpM
[IPEACTABIICHUS,

— CaMOCTOSITEIbHO BEIOMPATH ONTUMAIBbHYIO (hOpMY MpeACTaBICHUS HHPOPMALUU U WILTIOCTPUPOBATH
pelaeMble 3aJJaul HECIIOKHBIMU CXeMaMH, TnarpaMMaMi, HHOU rpaduKoi 1 UX KOMOHWHAIUSMHU.
YHuBepcanbHble KOMMYHUKAaTUBHBIE IECTBUS

Obwenue:.
— B X0/JIe 00CYX/IeHHs Y4eOHOT0 MaTepuaa, pe3yIbTaToB JJa00paTOPHBIX Pa0OT U MPOSKTOB 33/1aBaTh
BOTIPOCHI 10 CYIIECTBY 00CY KT1aeMOi TEMBI ¥ BHICKA3bIBATh H/ICH, HAIICJCHHBIC HA PEIICHHE 3a1a4H U

nojaaepKaHue 0JIaroKenaTeIbHOCTH OOIICHS,

— CONOCTABJIATH CBOM CYXKACHUS C CYXKICHUSIMH JAPYTHX YYaCTHUKOB IUAIOTa, 0OHAPYKUBAThH pazInyune
M CXOJICTBO MO3UIINN;



— BBIpaXXaTh CBOIO TOUYKY 3PCHHUS B YCTHBIX U IIMCBMEHHBIX TCKCTAaX,

— MyOJIMYHO NMPEJCTABISTH PE3yIbTAThI BRITOIHEHHOTO (YU3MYECKOTO OIbITa (IKCIIEPUMEHTA,
UCCIICIOBaHMsI, TPOCKTA).

Coemecmnuast desmenvrocms (compyOHUYecmeo):

— TIOHMMATh U HCIIOJIH30BATh IPEUMYIIECTBa KOMAaHIHOW ¥ HHIUBUIYaIbHOU paObOThI IPU PEIICHUN
KOHKPETHOU (PU3HUECKOMN IPOOIIEMBI;

— TPUHUMATH LIEJIM COBMECTHOM JEATEIBHOCTH, OPTaHU30BBIBATH JACUCTBUS 110 €€ IOCTHKECHUIO:
pactipenensaTh poiid, 00CYKAaTh MPOIECCHl U Pe3yJIbTaThl COBMECTHOM pabOoThI; 00001aTh MHCHHUS

HECKOJILKUX JIFOJIEH;

— BBIIIOJHATH CBOIO 4aCThb pa6OTBI, A0CTUras KA4€CTBEHHOI'O pE€3yJjibTaTa 110 CBOEMY HAIIpaBJICHUIO U
KOOPpAUHHPYS CBOU I[Gf/iCTBPISI C ApYyTUMH YJICHAMH KOMAaHbI,

— OIICHUBATh Ka4YC€CTBO CBOCT'O BKJIaJia B O6HII/II>'I MMPOAYKT IO KPUTCPUAM, CAMOCTOATCIIEHO
C(i)OpMy'J'II/IpOBaHHBIM yY4yaCTHHUKaMHU BSaHMOHeﬁCTBHH.

yHI/IBepCaJ'ILHBIe PCrYJISITUBHBIC HeﬁCTBHH
Camoopeartuwuu}l :

— BBISABJIATH IPOOJIEMBI B )KU3HEHHBIX U yUCOHBIX CUTYALIUAX, TPEOYIOMIUX IS PEeIIeHUs] PU3NIECKUX
3HAHWH,

— OPHUCHTUPOBATHLCS B PA3IIUUHBIX MTOAX0AaX MPHHSATHS PEIICHHUH (MHIUBUIYaTbHOE, IPHHSITUE
pelIeHHs B TPYIIIE, IPUHITHE PEIICHUH TPYIIION);

— CaMOCTOSITENILHO COCTABIISATH aJITOPUTM PEIICHUsI (PH3UUECKOH 3a/1au¥l MITH TIIAaHA UCCIICOBAHUS C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH IIPE/ITaracMble
BapUAaHThI PEIICHUIA;

— Jenath BHIOOP U OpaTh OTBETCTBEHHOCTD 3a PElICHHE.

Camorxonmpons (peghnexcusi):

— HaBaThb aICKBATHYIO OLCHKY CUTYAllUX U NIpCJIararh IJIaH €€ U3MEHEHU,

— OOBSCHATH NPUYUHBI JOCTHKEHUS (HETOCTHIKEHHS) PE3YJIbTATOB IESTEIBHOCTH, 1aBaTh OLICHKY
PUOOPETEHHOMY OTIBITY;

— BHOCHUTH KOPPEKTHBHI B JIEITEIBHOCTD (B TOM YHCIIE B XO/1 BBITOJHEHUS (PU3HUECKOTO HCCIIEIOBAHUS
WJIH TIPOEKTA) Ha OCHOBE HOBBIX 00CTOSITEIHCTB, N3MEHUBIIINXCS CUTYaIlNH, YCTAHOBJICHHBIX OLITHOOK,
BO3HHUKIIUX TPYIHOCTEMN;

— OIIEHUBATh COOTBETCTBUE PE3YJIbTATa IIEJIA U YCIOBUSM.

IOMOUUOHAIbHBLI UHMETLIEKI.

— CTaBUTH ce0s1 HA MECTO APYTOro YeIoBeKa B XOe CIopa WK AUC KYCCUU Ha HAYYHYIO TEMY,
IMOHUMAaTh MOTUBbI, HAMEPEHHUS U JIOTUKY JAPYTrOro.

Ipunsamue cebs u opyaux:

— MpHU3HABaTh CBOE MPaBO Ha OLIMOKY MPH PEeIIeHUU (PU3NUECKHUX 33/1a4 UM B YTBEP)KJICHUSAX Ha
Hay4HbI€ TEMBI U TAKOE K€ MPABO JIPYTOrO.



I[NPEAMETHBIE PE3VJIbTATDBI
8 KNIACC

MpeameTHble pe3yanbTaTbl HA 6a30BOM YPOBHE 4O0MKHbI OTPaXKaTb CGOPMMUPOBAHHOCTL Y 0BYUatoLMXCA
YMEHUN:

— MCNONb30BaATb MOHATUA: MAcca U pasMepbl MOJIEKY, TEMN/IOBOE ABUMKEHME aTOMOB U MOJIEKY,
arperaTHble COCTOSIHMA BELLLECTBA, KPUCTA/IZIMYECKNE MU aMOpPHbIe TeNa, HaCbIWEHHbIW U HeHaCbl-
LWEHHbIV Nap, BNAXKHOCTb BO34yXa; TEMNEPATYpPa, BHYTPEHHAA SHEPrUa, TEN0BOM ABUraTENb;
3N1€MEHTAPHbIM S3NEKTPUYECKUI 3apAL, SNEKTPUYECKOE NOJE, MPOBOAHUKM U ANINEKTPUKM, MOCTOSHHbIN
9NEKTPUYECKMI TOK, MarHMTHOE none;

— pasnuyaTtb AaBneHUA (TensoBoe paclimpeHme/ckatue, Tensonepesayda, Tena0Boe paBHoBecue,
CMauumBaHue, KanuansapHble ABNeHUSA, UCNapeHne, KOHAeHcauma, naasaeHne, Kpuctanamnsaumsa
(oTBEepAeBaHue), KuneHue, Tenaonepeaaya (TeN1oNPOBOAHOCTb, KOHBEKLMSA, U3/TyYEHME); 3NeKTpU3aLmsa
Ten, B3aMmMoAencTene 3apaaos, AeNCTBUA SNEKTPUYECKOro TOKa, KOPOTKOE 3aMblKaHMe,
B3aMMOAENCTBME MAarHMTOB, AeNCTBMUE MarHUTHOrO MOAA Ha NPOBOAHUK C TOKOM, 3/1€KTPOMArHMTHas
WHAYKLMSA) MO OMKU- CAHMIO UX XaPAKTEPHbIX CBOMCTB M Ha OCHOBE OMbITOB, AEMOHCTPUPYIOLLMX AaHHOE
du13mnyeckoe ABNEHNE,;

— pacno3HaBaTb MPOABAEHUE WM3YYEHHbIX GU3NYECKMX ABMEHUI B OKPYKAtOLLEM MUPE, B TOM YMCae
du13nyecKkme ABNEHMA B NPUPOLE: NOBEPXHOCTHOE HAaTAMXKEHME U KAaNUANAPHbIE ABNEHUA B NPUPOAE,
KpUcTannbl B npupoae, nsnyyeHme ConHua, 3amepsaHme BOA0EMOB, MOPCKME 6pu3bl, 06pasoBaHue
POCbl, TYMaHa, MHEes, CHEera; 3/IeKTPUYECKUNE ABNEHNA B aTMOcdepe, 3/1eKTPUYECTBO KUBbIX OPraHU3MOB;
MarHuTHoe none 3emnu, gpend Nont CoB, POJib MarHUTHOTO NOAA ANA XU3HU HA 3em/ie, NONAPHOE CU-
AHWE; NPU 3TOM NEePEBOAMUTL NPAKTUYECKYHO 33434y B yYeOHYIO, BblAENATb CYLLECTBEHHbIE
csoicTBa/Npu3HaKM GU3NYECKUX ABNEHUN,

— OMNMCbIBATb M3yYEHHbIE CBOMCTBA TeN U pU3NYECKMe ABEHUSA, UCMONb3YA GU3NYECKUE BETUUYNHDI
(TemnepaTypa, BHYTPEHHAS SHEPTUA, KONMYECTBO TeMNI0Tbl, yAe/ibHaA TeNI0EMKOCTb BELLECTBa,
yAenbHas TenioTa NnaBaeHus, yae/ibHasa TensioTa napoobpasoBaHus, yaenbHaa Tena0Ta CropaHus
TONANBA, KOIPPULMEHT NONE3HOrO AEUCTBMA TENNOBOIN MaLLUMUHbI, OTHOCUTE/IbHAA BNAXKHOCTb BO34YyXa,
3NEKTPUYECKMI 3apAg, CMNA TOKA, SNEKTPUYECKOE HanpsaXKeHne, ConpoTMBAEHME NPOBOAHMKA, YAeNbHOe
CONpPOTUB/IEHWNE BELeCTBa, PaboTa M MOLLHOCTb 3/1EKTPUYECKOrO TOKA); MPU ONMCAHMM NPABUIbHO
TPaKTOBATb PUINYECKUI CMbIC/T UCNOJIb3YEMbIX BEIMYMH, 0603HAYEHUS U eANHULbI GU3NYECKUX
BE/IMYMH, HAXOAUTb GOPMYJIbl, CBA3bIBAOLLME AAHHYIO GU3UYECKYIO BENIMUUHY C APYTMMU BEIMYNMHAMM,
CTPOUTL rpadmKmn U3yYEHHbBIX 3aBUCUMOCTEN GU3NYECKMX BENNYMH;

— XapaKTepn3oBaTb CBOMCTBa Ten, ¢M3VI‘-I€CKM€ ABIEHNA U NpOoLLeCCbl, UCNOJIb3yA OCHOBHbIE NONOXKEHNA
MOﬂGKyﬂﬂpHO-KMHGTW—IGCKOVI TEOPUU CTPOEHNA BELWECTBA, NPUHLMN Cynepno3nunn nonew (Ha
Ka4yeCTBEHHOM ypOBHe), 3aKOH COXpaHeHUA 3apAaa, 3aKOH Oma gna y4acTKa uenu, 3akoH [xoynsa -
JleHua, 3aKOH COXpaHeHWA 3Heprun; Npu 3STOM 4aBaTb C/IOBECHYIO d)OpMyJ'IMpOBKy 3aKOHa " 3anucbiBaTb
€ro matemaTnyecKoe Bblpa*KeHune,

— 06BACHATb PU3NYECKME NPOLLECCHI U CBOMCTBA TEJ, B TOM YUCNE U B KOHTEKCTE CUTYaL M NPaKTUKO-
OPWEHTUPOBAHHOIO XapaKTepa: BbIABAATb NPUYMHHO-CNEACTBEHHbIE CBA3U, CTPOUTb 06bAC- HEHWe 13 1 -
2 NOTMYECKMX LLAroB ¢ onopor Ha 1 - 2 n3yyeHHbIx CBOMCTBA GUINYECKMX ABNEHWNN, GUINYECKMX 3aKOHOB
WAV 3aKOHOMEPHOCTEN; pellaTb PacyéTHble 3a43a4M B 2 - 3 eNCTBUA, UCNO/Ib3YA 3aKOHbI U GopMyibl,
CBA3bIBatOLLME PU3MYECKME BEIMYMHDI: HA OCHOBE aHa/IN3a YCN0BMA 334341 3aMUCbIBaTb KpaTKoe
yC/noBMe, BbIABAATb HEAOCTATOK AaHHbIX 418 pelweHna 3a4a4m, BblbnpaTb 3aKOHbI U popMybl,
HeobxoaMmble A eé peleHna, NPOBOAUTb PACYETbI U CPAaBHUBATb NONYYEHHOE 3HaYeHne GU3nyeckom
BE/IMYMHbI C U3BECTHBIMW JAHHbIMU,



— pPacCno3HaBaTb I'IpO6I'IeMbI, KOTOpPblie MOXHO pewnTb NpY NOMOLLU ¢M3M‘-IECI-(MX MeTo408B, NCNO/1b3yA
OonncaHne nccnenoBaHuA, BbliAeNATb NpoBepAemoe npeanosoxeHne, oueHnBaTb NPaBUIbHOCTb MOPALKa
nposeaeHMAa nccnenoBaHUA, Aenatb BbiBOAbI,

— NpOBOAUTL OMbITbl MO HabAOAEHUIO GU3NYECKUX ABIEHNIN UK GUSNYECKUX CBOMCTB TEN
(kanunnapHble ABNEHMA, 3aBUCUMOCTb AaBAEHMA BO3AyXa OT ero 06bEéma, TemnepaTypbl; CKOPOCTM NPO-
Liecca octbiBaHMA/HarpeBaHMaA Npu U3y4eHUn OT LBeTa U3yYaroLLein/nornowatowein NoBepxXHOCTH;
CKOPOCTb UCNApPeHMA BOAbl OT TeMMepaTypbl *)KUAKOCTU U NIOWAAN €€ NOBEPXHOCTU; 3/IEKTPU3ALNA TEN U
B3aMMOeNCTBMNE INIEKTPUYECKMX 3apAA0B; B3aMMOAeNCTBUE NOCTOSSHHbIX MarHUTOB, BU3yaansauma
MarHUTHbIX NO/1EM NOCTOAHHbIX MarHUTOB; AEUCTBUA MarHUTHOrO NO/A Ha NMPOBOAHUK C TOKOM, CBOMCTBA
3/1eKTPOMarHuTa, CBOMCTBA 3/1eKTPOABUraTENIA MOCTOAHHOIO TOKA): pOPMYIMPOBaTb NPOBEPSAEMblE
npeanonoXxeHunsa, cobmpaTb yCTAaHOBKY M3 NPeaNoXKeHHOro 060pyA0BaHMA; ONMUCbIBATb X0, ONbiTa U
dopmMynmpoBaTb BbIBOAbI,

— BbIMONHATL NPSAMbIE U3SMEPEHUA TEMMEPaTypPbl, OTHOCUTENbHOW BNAXKHOCTM BO34yXa, CU/bl TOKA,
HanNpPs»XeHUs C UCNOJIb30BaHMEM aHA/I0rOBbIX NPUOOPOB U AAaTYNKOB GU3NYECKUX BE/TMUYNH, CPAaBHUBATD
pe3ynbTaTbl USMEPEHUI C Y4ETOM 3aaHHOM abCOMIOTHOM NOrPELLIHOCTY,

— NpPOBOAUTbL UCCNEL0BAHNE 3aBUCMMOCTU OAHOW GpU3NYECKON BEMUMHDBI OT APYrov C
MCNONb30BaHNEM NPAMbIX U3MEPEHNI (3aBUCUMOCTb CONMPOTMBAEHUA NPOBOAHUKA OT €ro A4/1IMHbI,
naowWwaamn NonepeyHoro CeYeHus 1 yaenbHOro ConpoTUBAEHUS BELLeCTBA NPOBOAHMKA; CUJIbl TOKA,
nAayLwero Yyepes NPOBOAHMK, OT HANPSAXKEHMA Ha NPOBOAHMKE; UCCNef0BaHME NOCe0BaTeIbHOrO U Na-
pannenbHOro coeanHeHMn NPOBOAHMKOB): MAAaHNPOBATL UCCAeA0BaHME, COBMPATL YCTaHOBKY U
BbINONHATb U3MEPEHUA, CNeaya NPeANOKEeHHOMY NAaHy, GUKCMPOBATb Pe3ybTaTbl NONYYEHHOM
3aBMCMMOCTHM B BUAE Tabaunu, u rpadpmKos, genatb BbIBOAbI NO pe3ynbTaTaM UCCNeL0BaHUS,;

— MpPOBOAUTbL KOCBEHHbIE N3MEPEHUA GU3NYECKUX BENNUYMH (YAebHan TENI0EMKOCTb BELLECTBA,
CONpPOTUB/IEHWNE NPOBOAHMKA, PaboTa M MOLLHOCTb 3/IEKTPUYECKOrO TOKA): NN1aHMPOBaTb M3MEPEHMH,
cobupaTb IKCNePUMEHTA/IbHYHO YCTAHOBKY, C/leays NPeasioXeHHOMW MHCTPYKLMM, U BbIYUCIATb 3HAYEeHUe
BE/IMYUHDI,

— CO6J'IPO,CI,aTb npasuiaa TEXHUKU 6e3onacHocTn npu pa60Te C na6opaTopr|M O60pyAOBaHMEM;

— XapaKTepm30BaTb MPUHLUMUMNbI 4EACTBUA U3YYEHHbIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C ONOPOWA
Ha Mx onuncaHus (B TOM YMC/e: cMCTeMaA OTOMJIEHWA AOMOB, TMIPOMETP, NapoBas TypbuHa, amnepmerp,
BOJIbTMETP, CYETUMK SNEKTPUYECKOM SHEPTUUN, SNEKTPOOCBETUTENbHbIE NPUOOPDI, HarpeBaTebHble
anekTponpubopbl (Mpumepbl), 3NEKTPUYECKME NPESOXPAHUTENN; 3IEKTPOMATHUT, SNEKTPOABUraTe b
MOCTOAHHOIO TOKa), UCMONb3YyA 3HAHUA O CBOMCTBAX GU3NYECKUX ABNEHUI U HEOBXOAMMblE
du13nyecKme 3aKOHOMEPHOCTY;

— pacno3HaBaTb NPOCTble TEXHUYECKME YCTPOMCTBA U M3MepPUTENbHbIE NPUBOPbLI MO CXeMaMm U
CXeMATUYHbBIM PUCYHKAM (}KUAKOCTHbIV TEPMOMETP, TEPMOC, NCUXPOMETP, TMIPOMETP, ABUraTENb
BHYTPEHHEro CropaHus, 31eKTPOCKON, PeOCTaT); COCTAaBAATb CXEMbI 3NEKTPUYECKMX Lienel ¢
nocnenoBaTe/IbHbIM U MapannefibHbIM COeAMHEHUEM 3IEMEHTOB, PAa3/1M4an YCNOBHble 0603HaYeHUA
3N1€MEHTOB 3/IEKTPUYECKUX Lienel;

— NpPUBOAUTL NpUMepPbI/HaX0ANTb MHPOPMaLMIO O MPUMEpPaXx MPaKTUYECKOro UCMNO/Ib30BAHMSA
dU3NYECKMX 3HAHWNI B NOBCEAHEBHOM XMN3HM AN1A obecnedveHma 6e3onacHoCTM Npu obpaleHnn ¢ npmbo-
PaMM U TEXHUYECKMMMU YCTPOMCTBAMMU, COXPAaHEHUA 340pO0Bbs U COONOAEHNA HOPM 3KOIOTMYECKOTO
noBeAEeHMA B OKPYKatoLLLEen cpeae;

— OCYyLLeCTBNATbL MOUCK MHPopMaummn PuUsnyeckoro copeprkaHuaA B cetu MHTepHeT, Ha OCHOBe
NMEIOLLIMXCA 3HAHWUI N NYTEM CPABHEHMA AOMNONHUTENbHbBIX UCTOYHUKOB BblAENATb MHGOPMaLMIO,
KOTOpanA ABNAAETCA NPOTUBOPEUMBOMN UM MOXKET BbITb HEAOCTOBEPHOW,



— MCNONb30BaTb MPU BbINOJHEHMM YYEBHbIX 3a4aHMIA HAYYHO-NONYAAPHYIO AINTEPATYPY GU3UYECKOTO
coaeprKkaHusA, CnpaBoYHble maTepuasbl, pecypcbl ceTu VIHTepHeT; BNageTb NpMémamm
KOHCMNEKTUPOBAHWSA TEKCTA, NpeobpasoBaHna MHGOPMaL MK U3 O4HON 3HAKOBOW CUCTEMbI B APYIYIO;

— C034aBaTb COBCTBEHHbIE MUCbMEHHbIE U KpaTKMeE YCTHble coobueHns, 06o06bwasn nHpopmaumio 13
HECKO/IbKMX UCTOYHMKOB GM3MYECKOrO COAEpPKaHMA, B TOM YMcae Nyb6AMYHO NpeacTaBasTb pesynbTaTbl
NPOEKTHON AN UCCNEeA0BATENIbCKON AEeATENIbHOCTU; NPU 3TOM PaMOTHO UCNO/Ib30BATb U3YYEHHbI
NOHATUIHbIM annapaT Kypca GU3NKK, CONPOBOXKAATb BbICTYNEHNE Npe3eHTaunen;

— NP BbINOJHEHNN Y4EeOHbIX NPOEKTOB U UCCAeA0BaHUI PU3MYECKUX NPOLLECCOB pacnpeaensTb
0683aHHOCTM B rpynne B COOTBETCTBMW C NOCTaB/EHHbIMM 3a4a4amMu, CIeanTb 3a BbINOJHEHUEM NAaHa
OEeNCTBUN N KOPPEKTUPOBATL €0, aA€KBATHO OLLEHNBATb COOCTBEHHbIN BKNAA, B AeATe/IbHOCTb rPynbl;
BbICTPaMBaTb KOMMYHUKATUBHOE B3aMMOAENCTBUE, NPOAB/IAA TOTOBHOCTb paspellaTb KOHPANKTbI.
COHAEPXAHHME YUYEBHOI'O IIPEIMETA

8 KJIACC

Pasznen 1. TeruioBele siBIEHUS

Mopnenu TBEpAOTO, )KUIKOI0 U ra3000pa3HOIo COCTOSAHUM BemecTBa. Kpucrtananueckue 1 aMopQHsbie
tena. OObsICHEHHE CBOMCTB ra30B, ) KUIKOCTEH U TBEP/BIX TEJI HA OCHOBE MOJI0XKEHUNH MOJIEKYJISIPHO-
KMHETHYecKOH Teopuu. CMauyuBaHue U KalWUISpHbIE ABJIeHUA. TernaoBoe paclInpeHnue 1 cKaTue.
Temneparypa. CBsi3b TEMIIEPATYpPhl CO CKOPOCTBIO TEILIOBOI'O JBUKEHUS YaCTHLI.

BuyTpennsis sneprust CriocoObl U3BMEHEHU S BHYTPEHHEH SHEPTUHU: TeIIonepeaya i COBEpPILICHHE
paboTsl. Bunbl Temionepeaayun: TEMI0NPOBOAHOCTh, KOHBEKIINS, U3ITyUEHHE.

KonuuectBo Temnotsl. Y aenpHas TEII0EMKOCTh BEUIECTBA. TerI000MeH U TEIJIOBOE paBHOBECHE.
VYpaBHeHue TemioBoro Oananca. [InaBienue U oTBepAeBaHNUE KPUCTAUIMYECKUX BEIIECTB. Y ieibHast
TeruioTa riasienus. [lapoodpasoBanue u konaeHcanus. Mcnapenue (MC). Kunenue. Y nenbHas Teriora
napoo0pa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYphl KUIMEHUS OT aTMOC(EpHOro AaBieHus. BiaxHocTh
BO3/lyXa.

OHeprus TOIIMBAa. Y IebHas TEIUIOTA CTOPAHUS.

[Tpunumns! padotel Ternosbix Asurareneil. KI1J] TemnoBoro neuratens. TenoBslie ABUraTeN! U 3auTa
okpyxatoteii cpespl (MC). 3akoH cOXpaHEHHUs U IPEBPALICHHS SHEPTUH B TeII0BbIX mpoiieccax (MC).

JeMoHcTpanuu

1. HabGnronenue OpOYHOBCKOTO JIBHYKEHUS

2. HaGnronenue nudy3nn

3. HabmroieHue siBleHU cMauMBaHUS U KalWJUTSIPHBIX SIBICHHMA

4. HaGmroieHue TEMI0BOTO pACIIUPEHUS TEI

5. 3MeHeHue naBlieHus Ta3a Mpu n3MEHEHUU 00bEMa 1 HATPEeBAaHUU WITH OXJIAXKICHUH
6. [TpaBrTa u3MepeHUs TeMITepaTyphI

7. Bunsl Teruionepenayu

8. OxnaxaeHve npum cosepwenunn pabotbl9. HarpeBanue mpu coBEepIIeHUH paOOTH BHEITHUMH CHIIAMHU
10. CpaBHEHHE TETUTOEMKOCTEH Pa3IMUHBIX BEIIECCTB

11. HabGmroneHue KumneHust

12 .HaGnrogeHre OCTOSTHCTBA TEMITEPaTyPhI P TUTABIICHUN

13. Monenu TENIOBLIX ABUTaTENEH

JIabopatopHbie pabOThI U OTIBITHI

1. OnbITH IO OOHAPYKEHHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS

2. ONBITHI 11O BRIPAIMBAHUIO KPUCTAUIOB ITOBAPEHHOM COJIM MITH caxapa

3. OnbITHI 10 HAOJIIOIEHUIO TEIUIOBOTO PACIIMPEHHS T'a30B, JKUAKOCTEH U TBEPABIX Tell

4. OmpeneneHue TaBJICHUS BO3AyXa B OJJTOHE MITTPHUIIA

5. OHBITBI, ,Z[GMOHCTpI/IpyIOH_[I/IC 3aBUCUMOCTb JaBJICHUSA BO3I[YX3. OT €10 O6’béMa nu HaneBaHI/IH NnIn
OXJIAXK ICHUS



6. [IpoBepka rumoTe3sl TUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJKOCTH B TEPMOMETPUICCKON
TpyOKe OT TeMIepaTypsl

7. HaGnroeHne n3MeHeH!sl BHyTPEHHEH SHEpruy Tella B pe3yJibTaTe Temonepe adi 1 paboThl BHEITHUX
cui

8. MccnenoBanue siBlIeHUS TEIUI00O0OMEHA IPU CMEIIMBAHUH XOJIOHOM U ropsiuei BOJIbl

9. OnpeneneHne KOIUUECTBA TEIIOTH, HOTYYEHHOT'O BOAOH MPH TEINIOOOMEHE C HarPEeThIM
METAJUIMYECKUM LUINHAPOM

10. Onpenenenue yaenbHOM TEMIOEMKOCTH BEIIECTBA

11. UccnenoBanue nporecca UCIapeHus

12. Onpenenenne OTHOCUTENBHOM BIaKHOCTH BO3yXa

13. Onpenenenue yaesnbHOM TEIIOTHI IUIABIEHUS JIbJA

Pa3ﬂen 2. 9J'I€KTpI/ILIeCKI/IC U MarouTHBIC ABJICHUA

Onekrpusanus Tei. J[Ba poJa 3JIeKTPUUECKUX 3aps10B. B3auMoaeiicTBue 3apsyKeHHbIX Tel. 3aKOH
KynoHa (3aBUCHMOCTB CHITbI B3aUMOCHCTBHS 3aPSDKEHHBIX TEJI OT BEJTMYUHBI 3aPsIIOB U PACCTOSIHUS
MEXKIY TeJlaMK). DICKTpHUEcKoe mojie. HampspkEHHOCTD IIEKTPUIECKOTO mouist. [IpUHIMIT CyepIo3UITHH
AIEKTPUYECKUX

noJjie (Ha KaueCTBEHHOM YPOBHE).

Hocurenu anexTpuueckux 3apsiioB. DJI€MEHTApHBIN 31eKTpruueckuil 3apsa. CTpoeHue aToma.
[IpoBOAHUKHY U JUANEKTPUKH. 3AKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiia.

DNEeKTPUYECKUM TOK. Y CI0BHUSI CYIIECTBOBAHNUS 3JIEKTPUUECKOr0 TOKA. VICTOUHMKH IOCTOSTHHOT'O TOKA.
JIefCTBHS 3JIEKTPHUECKOTO TOKA (TEII0BOE, XMMHUYECKOE, MarHUTHOE). DICKTPUUYECKUIl TOK B
KUJIKOCTSX U razax.

Onekrpuueckas uenb. Cuia Toka. DIeKTpruueckoe HanpsbkeHre. ConpoTUBIEHUE TPOBOIHUKA.

VY aenpbHOE cONpoTHBIIEHUE BelecTBa. 3akoH Oma Juist yuactka uenu. [locnenoBarensHoe u
rapajuielIbHOE COEJUHEHHUE IPOBOJHUKOB.

PaboTta u MOLTHOCTH 3JIEKTpUUECKOTO TOKA. 3aKkoH Jxoyns— JleHna. DnexkTpuueckue Henu u
MOTPEOUTENN AINEKTPUUYECKON HHEpTUH B ObITY. KopoTKkoe 3aMbIkaHue.

[ToctostHHbIe MarHUTHI. B3auMmopaelcTBHE MOCTOSHHBIX MArHUTOB. MarHuTHOE mosie. MarHuTHOE 1mosie
3eMIIM U €To 3HAaYeHUE I XKU3HU Ha 3emie. OnbIT Dpcrena. MarHuTHOE 1oJie AJIEKTPUUYECKOTO TOKaA.
[IpumeHeHne >3eKTPOMarHuToB B TEXHUKE. JIeCTBUE MAarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
DNEeKTpOoABUTaTENb TOCTOSIHHOTO TOKa. Vcroap30BaHuE 31EKTPOABUTATENEH B TEXHUYECKUX
YCTPOWMCTBAX U Ha TPAHCIIOPTE.

OmneiTel @apanes. SBiaeHue snekTpoMaraiuTHOW HHAYKIMU. [IpaBuiio Jlenua. DnekTporeneparop.
Crioco0bI MOTy4YeHHs ANEKTPUYECKON SHEPTUU. DIIEKTPOCTAHIIMHY Ha BO3OOHOBIISIEMBIX HICTOUYHUKAX
JSHEpPrUHU

JleMoHCcTpanun

DJIeKTpU3aLHUs Tel

JIBa pojia 3IeKTpUUECKHX 3apsiI0B U B3aUMOIeHCTBUE 3apsKEHHBIX Tell
VYCTpOoNCTBO U IEHCTBUE dIEKTPOCKOIA

DeKkTpocTaTniecKast MHIYKIHS

3aKOH COXpaHEHHS dJICKTPHUECKUX 3aPSI0B

[TpOBOTHUKY U AUINEKTPUKU

MopaenupoBaHue CHITOBBIX JTMHAN dJIEKTPHIECKOTO TTOJIS
WCTOYHMKY IOCTOSIHHOTO TOKA

JleficTBHS 2IEKTPUYECKOT0 TOKA

0. DneKkTpu4ecKuii TOK B )KUAKOCTH

1. T"a30BbIi1 pa3psia

12. I3mepeHue cuiibl TOKa aMIepMeTpoM

13. 3aMepeHne 2IeKTPUIECKOT0 HAMPSHKEHUST BOJIBTMETPOM

14. PeocraT 1 MarasuH conpoTUBIEHUI

15. B3aumoeicTBrE NOCTOSIHHBIX MAarHUTOB

16. MoaenupoBaHue HEBO3MOKHOCTH Pa3/IeICHUs ITOIIOCOB MarHuTa
17. MopenupoBaHHe MAaTHUTHBIX MOJIEH MOCTOSSHHBIX MATHUTOB

18. OmeiT Dpcrena

RBOoo~NoOwNE



19. MarauTHOE TI0JI€ TOKA. DJIEKTPOMAarHuT

20. [leficTBME MarHUTHOTO MOJIS HA TIPOBOJIHUK C TOKOM

21 DneKTpoaBUTATEIh MOCTOSTHHOTO TOKA

22. ViccnenoBanue SBICHUS SJICKTPOMATHUTHOM HH Ty KITUH

23. OneiTer Papanges

24. 3aBUCUMOCTH HAITPABJICHUSI MHAYKIIHOHHOTO TOKA OT YCJIOBHIA €r0 BO3SHUKHOBEHUS
25. DIIeKTporeHepaTop MOCTOSHHOI'O TOKA

JlaGopaTopHbie pabOTHI U OIIBITHI

1. OmnsITl 1O HAOIIOAEHUIO JIEKTPU3ALUHU TET HHAYKLUEH U IIPU CONPUKOCHOBEHUHU

2. WccnenoBaHue OeiCTBHS DJIEKTPHYECKOTO OIS HA TIPOBOJHUKH U TUDJICKTPUKHU

3. COopka u npoBepka pabOThI JIEKTPUIECKON LIENU TIOCTOSHHOTO TOKa

4. V3MepeHue 1 peryJupoBaHue CUIIbl TOKA

5. M3mepeHue 1 perysinpoBaHue HapsKEHUs

6. HccrnenoBaHue 3aBHCUMOCTH CHJIBI TOKA, HAYIIETO YePE3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U
HaNpsHKEHUsI Ha Pe3UCTOpe

7. OmnbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTD AIEKTPUUECKOI0 COIPOTUBIIEHUS IPOBOJHUKA OT €r0
JUIMHBI, TUTOIAIM TIONIEPEYHOI0 CEYeHUs U MaTepuaa

8. IIpoBepka mpaBuiia CJI0KEHHUS HANPSHKSHUHN MIPH MOCIIEI0BATEIEHOM COSTMHEHHUH JIBYX PE3HCTOPOB
9. IIpoBepka mpaBuiia Ui CHJIbI TOKA IIPU HapajlyIeIbHOM COEMHEHNU PE3UCTOPOB

10. Omnpeenenune pabOThI AEKTPUYSCKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOp

11. Onpenenenue MOLUTHOCTH 3JIEKTPUUECKOr0 TOKA, BBIAEIAEMON Ha pe3ucTope

12. MccnenoBanue 3aBUCUMOCTH CHITBI TOKA, WAYIIETO Yepe3 JaMIIOUKY, OT HANPSDKEHUS Ha HeH

13. Omnpenenenue KI1J[ HarpeBaremns

14. UccnenoBanyue MarHuTHOrO B3aMMOI€H CTBUS IOCTOSIHHBIX MarHUTOB

15. M3yueHue MarHuTHOTO MOJIsl HOCTOSIHHBIX MAarHUTOB NPU UX OOBEAMHEHNUH U Pa3IeIeHuN

16. MccnenoBanue AeHCTBUS SJIEKTPUIECKOTO TOKA HA MAarHUTHYO CTpenkyl7. OmbITHI,
JNEMOHCTPHUPYIOIIUE 3aBUCUMOCTb CUJIbI B3aUMOJICHCTBHS KaTYIIKH C TOKOM M MarHuTa OT CUJIbI TOKa 1
HaIpaBJICHUs TOKA B KaTyIIKe

18. M3yuenue aeicTBUs MAarHUTHOTO MOJIsl HA IPOBOJIHUK C TOKOM

19. KonctpynpoBanue u u3ydeHHE padOTHI DJIEKTPOJBHTATEIS

20. Uzmepenne KI1J] anexTpoaBUraTeIbHOM yCTAaHOBKU

21. OnBITH IO UCCIIEAOBAHUIO SBJICHHS DJIEKTPOMArHUTHOM HHIYKIIMA: HCCIIETIOBAaHIE H3MEHEHU I
3HAYEHUS U HaIlPaBJIEHUS NHIYKIIMOHHOIO TOKA.

IIpumepHOe MOypoUYHOE NIAHMPOBAHHE

Ne | Tema ypoka Bua xoHTpOIn Kox-Bo Cpoknu
4acos
1. | Unctpykrax no Th. TemnoBoe 1 CeHTs10pb
nBmkeHue. Temmeparypa 1 yuebnas nezens
2. | BHyTpeHHss sHEpTUs @poHTaTBHBIN OITPOC 1 CenTs0pb
lyueOHast Heaes
3. | CiocoObI n3MEHEHUS VYcrHbIi onpoc 1 CeHTs0pb
BHYTpPEHHEH HEPTHH Tela 2 yueOHas Henens
4, TermmonpoBOAHOCTh VYcrHblii onpoc 1 Centsiopb
2 yueOHasi HeJes
5. | KonBeknus. VYcTHbIi onpoc 1 CeHt6pB
3 yueOHas Heest
6 Nznyyenune CeHTsI6ph
3 yueOHas Heest
6. | OcobeHHOCTH pa3IMYHBIX [TpesenTanuu yyanmxcs 1 CeHTs0pB

4 yaeOHas Heneus




CHOCO0OB TEIUIONEPEIAuH.
IIpumeps! Temonepesayu B
IIPUPOJIE U TEXHUKE

1. KonndecTBO TEIIOTHI. CaMocTosTeIbHas CenTsi6pb
JIabopartopHas pabora Nel npakTHYecKas paboTa 4 yuebuas nezens
«HccnenoBanye U3MEHEHHUs CO
BpPEMEHEM TeMIIepaTypbl
OCTBIBAOLIEH BOABI»

8 VY aenbHast TEIIOEMKOCTb. 3aueTHas paboTa OKTs0pB

5 yueOHas Henens

9 Pacuer konuyecTBa TEIUIOTHI, CamocTosTenbHas OkTs10pb
HEOOXOIMMOTO [l HATPEBAHUSI | PaKTUYeCcKas pabora 1o 5 yueOnast Hezers
TeJ1a WIK BBIJIEIIAEMOTr0 UM IIPH pelLeHHIo 3a/1a4
OXJIaXKICHUH.

10 | JIaGopaTtopHas pabota Ne2 JlaboparopHas paboTa OKTsI6pB
«CpaBHEHHE KOJINYECTBA

6 yueOHas Hemens
TEIUIOTHI IPH CMEIINBAHUM BOJbBI
pasHOi TeMIiepaTyphl»

11 | Pemenue 3anau Pacuer CamocrostenbHas pabora OKTsI6pB
KOJINYECTBA TEIUIOTHI,

6 yaeOHas Hemens
HE00X0IUMOTr0 ISl HArpeBaHUs
TeJIa WM BBIJEISIEMOTO UM TIPH
OXJIAXKICHUH.

12 | JJabopaTtopHas pabora Ne3 CamocTosTenpHas OKTSIOpB
«3mepeHue yaenbHON npakTudeckas padbora

7 yaeOHast HeJlest
TETUTOEMKOCTH TBEPJIOTO TeJla»

13 | Dueprus TomnuBa. Y aenabpHas DpOHTAIIBHBIN OIIPOC OkTs6pB

TETUIOTa CTOPAHHUSI
7 yueOHas Henens

14 | Pemenne 3aga4u TeraoBsie OKTs6pB

SIBJICHUS
8 yueOHas Henens

15 | 3akoH coxpaHeHUs U VYcTHBIM onpoc OxkTs06pB

NpeBpalleHHs SHEPTHU B

PeBp P 8 yueOHas Hemens
MEXaHUUECKUX U TETIJIOBBIX
npolieccax

16 | [loBTOpUTENBEHO-0000IIAIOIINI YcTHBIN U GpOHTATBHBII Hostops
ypok «TenoBbie SBICHUS» OTIPOCHI

9 yueOHas Henens

17 | KontponbHas pabora Ne 1 o KontpounbHast pabora Hos6ps
TeMe «TeruioBble ABICHUA»

9 yueOHas Hees

18 | ArperarHblie COCTOSHUS OpoHTANBHBIN 0mpoc Hosi6pb

BenlecTna. [lmaBienue n




OTBEP/IeBaHUE KPUCTAIUIMIECKHUX
tein. I'paduk muaBneHus u

10 yueOHas Hemens

OTBEP/ICBAHUS
19 | YnenpHas TemnoTa maBIeHUs DpOHTAIIBHBIN OIIPOC Hos0ps
10 yueOHnas Henens
20 | Pemenue 3amau mo Teme CamocrostenpHas pabora Host6ps
«HarpeBanue ¥ 1iaBJIeHHE
11 yueOnas Hemens
KPUCTAJTUIECKUX TEI»
21 | Ucnapenue. Ilornomenue DpOHTAIIBHBIN OIIPOC Hos6ps
SHEPTUU NP UCTIAPEHUHU
11 yueOHnas Henens
XKHUJIKOCTH U BBIJCIICHHE €€ NPH
KOHJIEHCAllUU napa
22 | Kunenue. Y genpHas Temiora Hosi6ps
napooOpa3zoBaHUs U
12 yueOHas Hemens
KOHJICHCALIUU
23 | Pewmenue 3agau no teme CamocrostenbHas pabora Hostops
«[TapooOpa3oBanue u
12 yueOHas Hemens
KOHJIEHCalUs»
24 | BnaxHocTb Bo3ayxa. CriocoObl @poHTANIBHBIN 0IIPOC Hostops
OTIpeIeIeHUs BIaXKHOCTH
13 yueOHnas Hemens
BO3/yXa
25 | Pabora rasza u mapa npu [Ipe3enTanuu yyammxcs JlexaOpb
pacupenud. J[puratenb
13 yueOHnas Hemens
BHYTPEHHETO CTOPAHHSI
26 | [TapoBas Typouna. KI1/] [Ipe3enTanuu yyammxcs JlexaOpb
TETUIOBOTO JIBUTATEIIS
14 y4eOnas Hemens
27 | IloBTOpHUTENBHO-00001IAIOIINI YCTHBIN U GPOHTATIBHBII Jexabpb
ok «/3MeHeHue arperaTHbIX OTIPOCHI
7P . P P 14 yueOnHas Hemens
COCTOSIHUH BEILIECTBa»
28 | KonrpoubHas pabota Ne 2 o KontposnbHas pabora JlexaOpb
Teme «VI3MeHeHune arperaTHbix
. 15 yueOnas Hemens
COCTOSIHUH BEILIECTBa»
29 | DnexTpu3anus Ten Npu YcTHBIN onpoc Jlexabpb
COIPUKOCHOBEHUH.
. 15 yueOnas Henens
B3anmoneiicTBre 3apsyKeHHBIX
tei. JIBa poaa 3apsaioB
30 | Daexrpockomn. [IpoBogHUKY 1 YcTHbI onpoc Hexabpb
HENPOBOAHUKH IEKTPUUECTBA
16 yueOnas Henens
31 | Dnexrpuueckoe moie DpoHTaNIBHBIN OIIPOC Jexabphb




16 yueOHas Hemens

32 | JenuMocCTh SIEKTPUUECKOTO Jlexabpb
3apsia. CTpoeHue aToMoB
17 yueOnas Henens
33 | OObsiCHEHHE INEKTPUUECKUX 3aueTHas pabora SluBapb
SIBJICHUN
17 yueOnas Hememns
34 | Dnexrpuyeckuii Tok. Uctounuku | Tect STHBaph
ANEKTPUYECKOTO TOKA.
18 yueOHnas nenens
TectupoBanue 1o Teme
«DnekTpuzanus tena. CtpoeHue
aTOMOB»
35 | DaexTpuyeckas Lernb U e SIuBapb
COCTaBHBIC YaCTH
18 yueOnas Hememns
36 | DneKkTpuYecKHil TOK B MeTaiaX. | YCTHBINA Ompoc SluBapb
JlelicTBUA 2JIEKTPUYECKOTO TOKA.
19 yueOHnas Henens
Hanpasnenue Toka
37 | Cuna Toka. EqHMIIBI CUITBI TOKA SIHBaph
19 yueOnas Hemens
38 | Ammepmerp. M3mepenue cuitbl CamocrosiTenpHas SIHBaphb
Toka. JJabopaTtopHas pabora Ned | mpakTuueckast pabora
. 20 yueOHas Hemens
«COOopKa ANEeKTPUIECKON TETH U
M3MEPEHHE CUIIBI TOKA B €€
pa3IMYHBIX yYacTKax»
39 | DnekTpuueckoe HapsHKEHUE. deBpaib
EnuHuibl HanpsoKeHus.
20 yueOHas Henest
Boaer™merp. M3Mepenue
HaTIPSDKCHUS
40 | DnekTpud. COMPOTHBIICHUE CamocrosiTenbHas despaib
MPOBOAHHUKOB. ETUHUIIBI npakTuueckas pabora
21 yuebnas Henens
conpotusieHus. JlabopatopHas
pabota NedS «3mepenue
HaIPSKEHUS HA PA3TUIHBIX
y4acTKax 3JIEKTPUUECKOU LEnu»
41 | 3aBHCHMOCTH CHJIBI TOKA OT despaib
HanpsokeHus. 3akoH Oma i
21 yuebnas Henens
yJacTKa Ienu
42 | PacueT conpoTUBICHUS CamocrostenbHas pabora deBpanb

MIPOBOJHUKOB. Y I€BHOE
COTIPOTHUBIICHUE

22 y4ebHas Henes




43

Peocrartsl. JITabopaTopHast pabota
Ne6 «PerynupoBanue cuiibl Toka

CamMocTosTenpHas

npakTuyeckas padbora

®deBpaiib

22 yueOHas Hememns

peocTraTom»
44 | Jlaboparopnas pabota Ne7 CamocrosiTenbHas despanb
«OmnpezeneHue copoTUBICHUS npakTuyeckas padbora
23 y4eOHas Henes
MIPOBOJIHUKA TIPU MTOMOIIIN
aMIiepMeTpa 1 BOJIbTMETpa»
45 | IlocnenoBaTenbHOE COCAMHECHHE despab
MIPOBOJIHUKOB
23 yueOHas Henens
46 | [lapamenbHOE COSTUHEHNE Mapt
MIPOBOJIHUKOB
24 yuebHas Hemens
47 | Pemenue 3aga4 o teme «3akoH | CamocrosiTensHas paboTa Mapt
Oma. CoequHeHns
24 yueOHas Hemens
MIPOBOAHUKOB
48 | PaboTa 31eKTpUIECKOTO TOKa Maprt
25 yueOHas Henes
49 | MOIIHOCTH JIEKTPUIECKOTO TOKA Maprt
25 yueOHas Henest
50 | JlaboparopHas paboTa Ne8 CamocrosiTenbHas Maprt
«JI3mepeHne MOIHOCTH U npakTuyeckas pabora
. 26 yueOHas Hemens
paboThI TOKA B 3JIEKTPUUECKON
JamIe»
51 | HarpeBanue npoBOJHUKOB Maprt
ANEKTPUUYECKUM TOKOM. 3aKOH
26 yueOHas Heens
[xoyns-Jlenna
52 | Jlamna HaxkaavBaHU. [Ipe3eHTanmm yqyammxcs Mapr
DIIeKTpUYECKHE HarpeBaTeIbHbIC
27 yueOHas Hemens
npudopbI
53 | KopoTtkoe 3aMbIkaHue. Maprt
[Ipenoxpanurenu
27 yueOHas Hemens
54 | TloBTOpUTETHEHO-0000IIAFOTITHIA VYcTHbI 1 GpOHTATBHBIN Anpenb
YPOK «DJIEKTPUUECKHE SIBJICHUSI» | OTPOCHI
28 yuebnas Heness
55 | KonrponsHas pabota Ne 3 o KontposnbHas pabora Anpens
TeMe «DJIEKTPUUECKHE SIBICHUS»
28 yucOHas Helemns
56 | MarauTHOE To)Ie. MarHuTHOE Anpenb

I1OJIC IMPAMOTO TOKA. MarsuTHbIC
JIMHUHN

29 yuecOHas Hememns
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MarauTHoO€e noJie KaTylIKH C
TOKOM. DJIEKTPOMArHUTBHI.
[TpuMeHeHHE HIEKTPOMArHUTOB.
Jlaboparopuas pabota Ne9
«COopKa AIIeKTpOMaruuTa u
UCTIBITAHUE €TO JICHCTBUS

CamocTosTenbHas
npakTuyeckas padbora

Anpenb

29 yuecOHas Hememns

58 | [locTossHHBIC MAaTHUTHI. Armpernb
MaruuTtHoe 1osje MOCTOSHHBIX 30
MarHuToB. MarHuTHoe moie
3emun
59 | JlelicTBME MarHMTHOTO ITIOJIS Ha CamocrosTenbHas Arnperb
MIPOBOJHUK C TOKOM. IpakTUieckas pabora
. 30 yueOHas Hemens
DNEKTPUUECKU TBUTATEIIb.
Jlaboparopuas pabora Ne 10
«3y4eHue 3JIeKTpUIECKOro
JIBUTATEIIS TIOCTOSIHHOTO TOKa (Ha
MOJICTIH)»
60 | YcrpoiictBo KonrponsHas padora Anpens
ANEKTPOU3IMEPHUTEITHHBIX
31 yueOHas Hemens
npudopoB. KparkoBpemeHHas
KOHTpoJsibHas pabota Ned o Teme
«INEeKTPOMArHUTHBIC SBIICHUS»
61 | McTounuku cBera. Maii
PacnipocTpanenue cBeta
31 yueOHas Hemens
62 | OTpaxkeHue cBeTa. 3aKOHBI Maii
oTpaxkeHus ceeta [limockoe
32 yueOHas Hemens
3epKajio
63 | [Ipemomiienue cBeta JIMH3EIL. Maii
Ontryeckast cuiia TMH3bI
32 yueOHas Hemens
64 | JlabopatopHas pabora Nell CamocrosiTenpHas Maii
«ITomyuyenune u3o0pa>keHus mpu MpaKTuieckas pabora
33 yuebnas Heness
oMoty JuH3b»M300pakenus,
JlaBa€MbI€ JTUH301
65 | [ToBTOPUTEITEHO-0000IIAFOIIIHIA VYcTHbI 1 GpOHTATBHBIN Mait
ypOoK «CBETOBBIE SIBICHUS» OIPOCHI
33 yueOHas Hemens
66 | KontponbHas padoTa Neb mo KonrtponsHas padora Maii
TeMe «CBETOBbBIE SIBIICHUSI»
34 yuebnas Henens
68 | [loBTOpEHME NMPOITEHHOT O Mait

MaTepuaja

34yuebHast HeAesa




Hroro 68 ypokos



		2023-12-17T18:37:18+0300
	МУНИЦИПАЛЬНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ БЮДЖЕТНОЕ УЧРЕЖДЕНИЕ "МЕДВЕДЕВСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 4"




