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HNOACHUTEJIBHASA 3AIINCKA

Copmepxannie  mporpamMMbl — HampaBjieHO Ha (OPMHUPOBAHHE E€CTECTBEHHOHAYYHOH
IPAMOTHOCTH YYAIlMXCsl U OPTaHU3ALMUI0 M3Y4YeHHs (PU3MKH Ha NEATENIbHOCTHOW OCHOBe. B Heil
YUUTBIBAIOTCS] BO3MOXKHOCTH mpenmMeTa B peanuzannu Tpedosanuiit ®I'OC OO0 k miaHupyeMbIM
JUYHOCTHBIM W METalpeMETHBIM pe3yJbTaTaM OOYyYeHHs, a TakKe MEXKIPEIMETHbIE CBSI3U
€CTECTBEHHO HAayYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOIO 00IIero 00pa3oBaHMs.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT O IPEJIMETA «®U3UKA»

Kypc ¢usuku — cucremooOpasyromuil Uil €CTECTBEHHO HAYYHBIX Y4eOHBIX MPEIMETOB,
MOCKOJIbKY (PM3MYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB M SIBJICHUH, M3y4aeMbIX XHUMHEH,
Ouonoruel, actpoHoMEeH U puzndeckoit reorpadueii. Pusnka — 370 MpeIMeT, KOTOPBIN HE TOJIBKO
BHOCHUT OCHOBHOH BKJIaJ] B €CTECTBEHHO HAy4YHYIO KapTHHY MHpPa, HO M MPENOCTaBisieT Haubosee
SICHbIe 00pa3Libl MPUMEHEHHsI HAYYHOT'O METO/a MO3HAHUS, T.€. Croco0a MoyueHUst JOCTOBEPHBIX
3HaHu# o0 Mmupe. HakoHeu, us3mka — 3TO mpenMmer, KOTOPBIA Hapsiny € APYTHMMH €CTECTBEHHO
HAYYHBIMH NIPEAMETAMH JTOJKEH AaTh IIKOJIbHUKAM MPEACTaBICHNUE 00 YBJIEKATEIbHOCTH HAYYHOTO
UCCIIEIOBAHUS U PAJIOCTH CAMOCTOSITEIbHOTO OTKPBITHS HOBOT'O 3HAHMSL.

Onna u3 rnaBHBIX 337a4 (uU3NYeckoro odpa3oBaHUs B CTPYKType olmero oOpa3oBaHHS
COCTOUT B (POPMHUPOBAHUM €CTECTBEHHO HAYYHOH I'PAMOTHOCTH U MHTEpECa K Hayke y OCHOBHOMU
Macchl OOYYarOIUXCsl, KOTOPbIE B JajbHEHIIEM OyAyT 3aHSATBHI B CAMBIX Pa3sHO OOpasHBIX cdepax
nestenpbHOCTH. HO HE MeHee BakKHOH 3amaueil SBISIeTCS BBIIBJICHHE M TMOATOTOBKA TAJTAHTIMBBIX
MOJIOZBIX ~JIOZeH Ui TNPOAOJDKEHUs 00pa3oBaHUsl U JajibHeimed mnpodeccHoHANbHON
IeSTeIbHOCTH B O0JIACTH €CTECTBEHHO HAyUYHBIX HMCCIENOBAHWUN U CO3MAHUH HOBBIX TEXHOJOTHM.
CornacHO TPUHATOMY B MEXIYHapOJHOM cooOmecTse ompeneneHuo, «EcTecTBeHHO HaydHas
IPAMOTHOCTb — 3TO CIOCOOHOCTh UEJIOBEKAa 3aHMMAThb AKTUBHYIO TIPAXJAHCKYIO IO3UIHIO0 IO
OOIIEeCTBEHHO 3HAYMMBIM BOTIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMH HAayKaMH, U €ro TOTOBHOCTH
UHTEPECOBAThCS ©CTECTBEHHO HAyYHBIMH HAesAMH. HaydHO TpPaMOTHBIH YENOBEK CTPEMHUTCS
y4acCTBOBAaTh B AaPTYMEHTHUPOBAHHOM OOCYXKAEHHH NpPOOJeM, OTHOCAILIMXCS K €CTECTBEHHBIM
HAyKaM M TEXHOJIOTHSM, YTO TpeOyeT OT Hero CIenyoIuX KOMIETEHTHOCTEH:

— Hay4YHO OOBSICHATH SIBJICHUS,

— OLICHMBATH M MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEAOBAHUS,

— HHTEPIPETUPOBATh JAaHHBIE M HCIOJB30BATh HAy4YHBIE JOKA3aTEJIbCTBA JUIS TIOJYYEHUS
BBIBOJIOB.

Uzyuenne ¢u3uku criocoOHO BHECTH pPeIIAOIIMN BKJIAag B (POPMHPOBAHHE €CTECTBEHHO
HAYYHOH rpaMOTHOCTH OOYYarOIUX CS.

OEJHU N3YUYEHUA YYEBHOI'O NIPEJAMETA «®U3NKA»

Ilenn w3ydeHust (U3NKKM Ha YPOBHE OCHOBHOIO OOIEro oOpa3oBaHUsI ONpENeNeHbl B
Konnenuuu npenonaBanust yuebHoro mnpeamera «®Pusmka» B 00pa30BaTENbHBIX OPraHU3ALIUSIX
Poccmiickoii  @enepanuy, peanM3yIOIIMX OCHOBHBIE 00IeoOpa3oBaTeIbHBIE IPOTPAMMBI,
yTBepxknéHHON pemeHneM Komnernn MuHucrepcrsa npocsemenust Poccuiickoit ®enepauum,
npotoko ot 3 aexkadpst 2019 r. Ne I1K -4BH.

Henn nzyuenust pu3nku:

— nmnpuoOpeTeHHe WHTEepeca U CTPEeMJICHHs OOyYaroIIMXCsl K HAYYHOMY HM3YYE€HHUIO IPHPOIBL,
pPa3BUTHE UX MHTEJUIEKTYaJbHBIX U TBOPYECKHX CIIOCOOHOCTEH;

— pa3BUTHE TPEACTABICHWH O  HAYYHOM  METOAE TMO3HaHWs W (POpPMHpPOBaHHE
HCCJIEIOBATEIBCKOTO OTHOLICHUS K OKPYIKAIOIIUM SIBJICHUSIM,

— (opMupoBaHUE HAYYHOT'O MUPOBO33PEHHUS KaK Pe3yJIbTaTa H3y4eHUsI OCHOB CTPOEHHSI MaTEPUN
U pyHIaMEeHTaIbHBIX 3aKOHOB (DPHU3HKHY;

— (opmupoBaHue MpeACTaBICHUH O POJHM (U3UKM A PA3BUTHUS IPYTHX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHI],

— pa3BUTHE NPEACTABJICHUH O BO3MOXHBIX cpepax Oyayiieit mpodeccnoHaIbHON AEeATENbHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOATOTOBKA K JaJbHEHIIEMY OOYUEHHIO B TOM HaIIPaBJICHHUH.



JlocTukeHre STUX LieJiell Ha ypOBHE OCHOBHOTO o0Imero obpa3oBaHUs 0OeCreunBaeTCs

pelIeHNeM CIeAYIOLUX 3a/1a4:

npuoOpeTeHne 3HAHUN O MUCKPETHOM CTPOSHHM BELIECTBA, O MEXAHHMYECKHX, TEIUIOBbIX,
JJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJIEHHSIX;

npuoOpeTeHHe yYMEHUI OMUCHIBATh U OOBSICHATh (PU3HUECKHE SIBIICHHUSI C HCIOJb30BAaHHEM
MOJYyYEHHbBIX 3HAHUM;

OCBOEHHE METOJIOB PEIIeHHsI MPOCTEHINNX PACUETHBIX 3a/a4 C HCIOJb30BaHHEM (DU3UUECKUX
MOJIeNEH, TBOPUECKUX U MPAKTUKO-OPHUEHTHPOBAHHBIX 3a/1aY;

pa3BUTHE yMeHUI HaONMOAaTh MPUPOIHBIE SIBICHHS U BBIMOJHSITH OIBITHL, Ja0OpaTOPHbBIE
paboThl M HKCIEPUMEHTANIbHBIE UCCIIENOBAHUS C UCIIOIb30BAHHEM H3MEPUTENIbHBIX PHOOPOB;

OCBOGHHME TMpHEMOB paboThl ¢ wuH(pOpManued (GUIUIECKOrO COAEpIKAHUS, BKIFOYAs
UHPOPMALIMIO O COBPEMEHHBIX MOCTHXKEHUSX (PU3UKH, aHAIU3 U KPUTHYECKOE OLIEHWBAHHE
uH(pOopMaLuy,

3HAKOMCTBO €O c(hepamu TpodheCCHOHATBHOU AESTENIbHOCTH, CBS3aHHBIMU C (PU3MKOU, W
COBPEMEHHBIMU TEXHOJIOTHSMU, OCHOBAHHBIMHU Ha HOCTIIKEHUSIX (PU3HUECKOM HAYKH.

MECTO YYEBHOI'O IPEJJMETA «®U3UKA» B YYUEBHOM ILJIAHE
B cootBerctBru ¢ ®I'OC OO0 ¢dusuka siBisieTcsi 00s13aTEIbHBIM MPEIMETOM HAa YPOBHE

OCHOBHOro 00mmero odOpasoBanusi. JlaHHasi mporpaMma MpeayCMaTpUBAeT uU3ydeHHe (HU3MKH Ha
0a30BOM ypoBHE B 7 KJlacce B 00béMe 68 4acoB Mo 2 Haca B HENEJIIO.

JlaGopaTopHbie pa0doTbl M IKCOEPUMEHTAJbHBbIE 3aJaHUSI TNPOBOASATCA €

HCNOJIb30BaHHeM o0opyaoBaHus HeHTpa «Touka pocray»



COAEP/KAHUE YYEBHOI'O IIPEMETA

Paspnen 1. Tennosble siBneHust

OcHOBHbIE MOJIOXKEHUSI MOJIEKYJISIPHO- KUHETUYECKOW TeOpUun CTpoeHus BellecTBa. Macca u
pasMepbl aTOMOB M MOJeKyJ. ONbIThI, MOATBEPKAAIOIINE OCHOBHBIE IMOJIOXKEHUsI MOJEKYJISIPHO-
KUHETUYECKON TEOPUH.

Mopenu TBEPAOrO, KUAKOTO U ra3000pa3sHOr0 COCTOSHUMN BemecTBa. Kpucrammudeckrne u
amopdubie Tena. OObsICHeHUe CBONCTB ra30B, KHIKOCTEH M TBEPIBIX TET Ha OCHOBE MOJIOKEHUN
MOJIEKYJIAPHO- KHHeTH4deckol Teopuu. CMadynBaHHMe M KaNmWULIPHblE sBJIeHUs. Terosoe
paclIupeHne U CoKaTue.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBIKEHUS YaCTHULL.

Brytpennsist sHeprusi CnocoObl M3MEHEHHsI BHYTPEHHEW OHEpPruu. TeIulonepenada u
coBepiIeHre padoThl. Buabl Terionepenayn: TeIONPOBOAHOCTh, KOHBEKLIHS, H3JTyUEHHE.

KonnuectBo TermoTel. YiaenpHas TEIUIOEMKOCTb BEINECTBA. T€IUIOOOMEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeIUIoBoro OanaHca. llnaBneHne M OTBepIEBaHHE KPUCTATHYECKHX
BelIeCTB. YIenbHas Teruiota rasjienns. [lapooOpasoBanne u konaeHcarus. Mcmapenue (MC).
Kunenne. VYnenpHast TeruoTa mnapooOpa3oBaHUs. 3aBUCHMOCTb TEMIIEPATypbl KHIIEHHS OT
arMoc(epHoro naBneHus. BiaxxHOCTh BO3ayXa.

DHeprusi TOIUIMBA. Y IeNIbHAs TEIIOTa CrOpaHusl.

IIpuanuner pabotel TermoBbix apurarenei. KIIJ[ temmosoro nsurarens. Tersosble
IBUTATENN W 3amuTa oKpykaromieit cpensl (MC). 3akoH COXpaHEHHUs] U NMPEBPALICHHs SHEPTUU B
TeroBbIxX mpoueccax (MC).

Jemoncmpayuu

1. Habmonenne OpOyHOBCKOTO JIBHIKEHUS

. Habmonenue nuddysnn

. HabmroneHue siBIeHNI CMauyuBaHUs U KATMJUISIPHBIX SIBJICHUH

. HabromeHue TeroBoro pacmperus Tes

. I3MeHeHne naBneHus rasa mpu U3MEeHeHUH 00bEéMa M HAarPeBaHUH WJIN OXJIQXKIEHUN

. IlpaBuna nu3amepeHus TeMnepaTypsl

. Bunpl Tenonepenaun

. OxnasxaeHye npu COBEPLICHUH pabOThI

9. HarpeBanue npu coBepIieHnH paboThl BHEIITHIMH CHJIAMHU

10. CpaBHeHHE TEMIOEMKOCTEN pa3IMUHbIX BELIECTB

11. Habmonenne KuneHust

12 Habmronerne moCTOSIHCTBA TEMIIEPATYPhI MPH ILIABIECHUH

13. Monenu TennoBbIX ABUTaTeNen

Jlabopamopusie pabomst u onsvint

1. OnbITE IO OOHAPYKEHHIO JEHCTBUS CHIT MOJIEKYJIIPHOTO PUTSKEHUS

2. OnbITHI IO BHIPALMBAHUIO KPUCTAJIOB TOBAPEHHOM COMNM UJIM caxapa

3. OnbITHI 1O HAOMIOEHHIO TEIUIOBOTO PACLIMPEHHSI ra30B, KUIKOCTEH 1 TBEPABIX TE

4. OnpeneneHne naBleHUs BO3AyXa B OaJUIOHE MITIPULIA

5. OnbITEL, AEMOHCTPUPYIOIINE 3aBHCUMOCTD JaBJICHUS] BO3AyXa OT ero o0béMa 1 HarpeBaHHs M
OXJIAKIEHUS

6. IIpoBepka runoTe3sl JMHEHHONW 3aBUCUMOCTH JUIMHBI CTOJIOMKA YKUAKOCTH B TEPMOMETPHYECKOM
TpyOKe OT TeMmeparypbl

7. HaOmoneHne M3MEHEHHs] BHYTPEHHEH >HEPTUH Tejla B Pe3yJbTaTe TEIUIoNepenadd u paldoThI
BHELIHUX CHUJI

8. MccnenoBaHue siBieHUS TEIUIOOOMEHA MPHU CMEIINBAHUH XOJIOAHOMN 1 TOpsTYei BOMIBI

9. OmnpeneneHne KOJWYECTBA TEIJIOTHI, TOJYYEHHOTO BOAOH NpH TEIIoOOMEHe C HarpeTbiM
METATMYECKUM LIUITMHAPOM

10. Onpenenenue yaenbHON TEMIOEMKOCTH BELIECTBA

11. MccnenoBanue npouecca UCnapeHus

12. OnpeneneHne OTHOCUTENBHOM BJIAXXKHOCTH BO3AyXa

13. Onpenenenue yaenbHON TEIIOTHI TUIABJIEHUS JIbJa
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Pa3zpen 2. DiekTpuyeckue U MArHUTHBIE SIBJICHUS

Onextpuzanus Ten. /IBa pona snexkTpuueckux 3apsAnoB. BzaumonelcTsue 3aps>KeHHBIX Tel.
3akoH KynoHa (3aBUCHMOCTB CHIIBI B3aUMOAEHCTBUS 3apsDKEHHBIX TEJT OT BEJIMYUHBI 3apsAI0B U
PACCTOSIHUS MEXKAY TEIIAMH).

Onextpuueckoe nose. Hanpsx€HHOCTh snekTpuueckoro nofs. IlpuHuun cynepnozunuu
3NEKTPUUECKHUX MMOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu snexkTpuueckux 3apsioB. DJIeMEHTAapHbIN siekTpudeckuil 3apsan. CrtpoeHue
atoMa. [IpoBOIHUKM U TUANIEKTPUKHU. 3aKOH COXPaHEHUs 3JIEKTPUUECKOro 3apsa.

ONeKTpuueckuil TOK. YCIOBHUsS CyLIECTBOBAHMs 3JIEKTPUUECKOrOo ToKa. LMcTouHuku
MOCTOSTHHOT'O TOKA.

JIelicTBUSL 3JIEKTPUYECKOTO TOKa (TEIUIOBOE, XMMHYECKOE, MArHUTHOE). DJIEKTPHUYECKHUH TOK B
JKUJKOCTSX M rasax.

Onextpuueckass uenb. Cuia Toka. OnekTpuueckoe HamnpspkeHue. ComnmpoTHBIIEHHE
IPOBOHMKA. YIebHOE COMpOTHUBIEHHE BellecTBa. 3akoH Owma 11 yvyacTka LeNu.
ITocnenoBarenpHOE 1 NapajuleIbHOE COEIUHEHNE TIPOBOIHUKOB.

PaboTa 1 MOITHOCTB 3JIEKTPHUECKOTrO TOKA. 3aKoH J[koyns— JleHua. DiekTpuyueckre uenu
U OTpeOuTENHN 3NIeKTpUIecKoi sHeprun B ObiTy. KopoTkoe 3ambIkaHue.

IlocrosiHHbIE MaruTel. B3auMopeilcTBHE MOCTOSHHBIX MAarHuTOB. MarHutHoe mnosne.
MarnutHoe noje 3eMiIM U ero 3HadeHue i »ku3Hu Ha 3emse. OnbiT Dpcrena. MarHuTHoe mose
3JIEKTpUYECKOro ToKa. [IpuMeHeHne 3J1eKTpOMarHuToB B TeXHUKE. JleficTBHe MarHUTHOrO MOJIsl Ha
MIPOBOJIHMK C TOKOM. DJIEKTPOABUIaTeNb IIOCTOSIHHOTO TOKA. Mcnonp3oBanue snekTpoasuraresneii B
TEXHUUYECKUX YCTPONHCTBAX U Ha TPAHCIIOPTE.

Oneiter  ®apanes. SBnenue  sjexkTpomMarHuTHOM — uHaykuuu. Ilpasuno  Jlenua.
OnextporeHepatop. CrnocoObl TONYYEeHUS SIEKTPUYECKOH OSHEPTrUU. JIEKTPOCTAHLMH HA
BO300HOBJISIEMBIX HCTOYHUKAX SHEPTHHL.

Jemoncmpayuu

1. DnexTpuszanus Ten

. JlBa pona 3eKTpHUUECKHUX 3apsAA0B U B3aUMOAEICTBYE 3aps’KEHHBIX Tel

3. YCTpOUCTBO U IEHCTBHE 3JIEKTPOCKONA

4. DnekTpocraTuyeckast MHIYyKLUs

5. 3aKOH COXpaHEHUs ANEKTPUUECKUX 3apSAI0B

6. IIpOBONHUKHU U AUDJIEKTPUKHU
7
8
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. MopenupoBaHue CUIOBBIX JTUHUH 3JIEKTPUYECKOTO MOJIs

. UCTOYHUKH MOCTOSIHHOTO TOKA

. JIeficTBUA 3NEKTPUYECKOrO TOKA

10. DnekTpUYECKHil TOK B JKUJKOCTH

11. I'a3oBbIi1 paspsan

12. U3mepenne CUiTbl TOKA aMIIEPMETPOM

13. U3mepenne 3eKTPUYECKOro HAPsIKEHUsI BOJIbTMETPOM

14. PeoctaTt u MarasuH CONPOTUBIEHUN

15. BzauMopeicTBre NOCTOSHHBIX MArHUTOB

16. MonenupoBaHue HEBO3MOXKHOCTH Pa3AeNICHHs] MOJKCOB MarHUTa

17. MoaenupoBaHUE MAarHUTHBIX MOJIEN NOCTOSIHHBIX MAarHUTOB

18. OmeIT DpcTena

19. MaruuTHoOe noJjie Toka. DJIeKTPOMArHuT

20. leficTBHE€ MArHUTHOI'O MOJIsI HA MPOBOJHUK C TOKOM

21 DnexTpoaBUraTenb NOCTOSIHHOTO TOKA

22. UccnenoBaHue sIBJEHUS 3JIEKTPOMArHUTHOW UHYKIIUU

23. Onbiter @apages

24. 3aBUCUMOCTb HaIpaBJeHUs] MHAYKIIMOHHOIO TOKa OT YCJIOBUH €ro BOSHUKHOBEHUS
25. DNEeKTpOreHepaTop MOCTOSIHHOTO TOKa

Jlabopamopusie pabomst u onviml

1. OnbITE IO HAOTIOIEHHIO SJEKTPUIALNH TEJI HHAYKIHEH U IPU CONMPUKOCHOBEHUU
2. UccnenoBaHue AEHCTBUA 3JIEKTPUYECKOrO MOJIsl HA MPOBOAHUKH U AUBJIEKTPUKU
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3. COopka u mpoBepka padOoThI 3JEKTPUIECKOH IEMH MOCTOSHHOTO TOKa

4. U3mepeHue U peryJIMpoOBaHUuE CUJIbI TOKA

5. U3mepenne u peryaupoBaHue HanpsHKeHUs

6. HccnemoBaHue 3aBUCHMOCTH CHUJIBI TOKA, HAYIIETO Yepe3 pe3UCTOp, OT CONPOTHUBIEHHUS
PE3UCTOpa U HAIPsDKEHUsl HA Pe3UCTOpe

7. OnbITBI, 1€MOHCTPUPYIOIIHE 3aBUCUMOCTb 3JIEKTPUYECKOr0 CO MIPOTUBJIEHMSI IPOBOIHUKA OT €ro
JUTMHBI, TJIOLIAAN NTONIEPEYHOro CeUeHUsl U MaTepuasa

8. IlpoBepka mpaBuia CJIOXEHMsS HANpPsDKEHUH MpH IOCIEN0BaTeIbHOM COEIMHEHHUH [IBYX
PE3UCTOPOB

9. IlpoBepka npasuiia Ajisi CUJIbI TOKA MPU NMapaijieIbHOM COEANHEHUN PE3UCTOPOB

10. Onpenenenue paboThl HAEKTPUIECKOTO TOKA, UAYIIErO Yepe3 Pe3ucTop

11. Onpenenenne MOLTHOCTH 3JIEKTPUYECKOrO TOKA, BBIAENAEMOI Ha pe3ucTope

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYILETO Yepes3 JlaM MOUKY, OT HAPsDKEHUS Ha HEl

13. Onpenenenue KI1J1 narpesarens

14. UccnenoBanne MarHUTHOTO B3aUMOIEHCTBHsSI MIOCTOSIHHBIX MArHUTOB

15. U3ydeHne MarHUTHOTO TMOJISt IOCTOSIHHBIX MATHUTOB MPH UX OOBEIMHEHUH U Pa3fesieHIN

16. HUccnenoBanue NEUCTBUS 3JIEKTPUYECKOrO TOKA HA MATHUTHYIO CTPEJIKY

17. OnpIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD CUJIbI B3aUMOJEICTBUS KaTyLIKU C TOKOM U MarHuTa
OT CHJIbl TOKA U HaIpaBJIEeHUs TOKA B KaTyLIKe

18. M3y4yeHue neicTBusl MArHUTHOI'O MOJISL Ha MPOBOJHUK C TOKOM

19. KoHcTpyHpoBaHHue U U3y4eHHe PaOOThI SJIEKTPOABUTATES

20. U3mepenue KII/I snekTpoaBUraTenbHON yCTAHOBKH

21. OnbIThI MO UCCIIEIOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOW MHAYKLMHU: HUCCII€0OBaHUE N3MEHEHUN
3HAUEHUS U HaNpaBJIeHUs] HHAYKIIMOHHOTO TOKa



IVNIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI

Uzyuenue ¢usuku B 8 Kiacce HANPABIEHO HA JAOCTHIKEHHE OOYYArOIIMMUCS JINYHOCTHBIX,
METaIpPEeIMETHBIX 1 MPEIMETHBIX PE3YJIbTATOB OCBOSHHS yUeOHOTO Ipeamera.

JINMYHOCTHBIE PE3YJIBTATHI
Ilampuomuueckoe gocniuranue:

— TPOSABICHHE WHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHHCKOW (hu3muecKoi
HAyKU,;

— [EHHOCTHOE OTHOLICHHE K JOCTHKEHHSIM POCCHICKUX YUEHBIX (PU3HUKOB.

TI'pasicoanckoe u OyxoeHo-upascmeennoe 60CnUmMAanUe:

— TOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYKICHHHM OOINECTBEHHO -3HAUYUMBIX W STHUYECKHX
npodJeM, CBSI3aHHBIX C TPAKTUYECKUM IIPUMEHEHUEM TOCTHKEHUN (PU3UKHY,

— OCO3HaHHE B&KHOCTU MOPAJIBbHO- STHUECKUX MPUHIUIIOB B ACATEIbHOCTH YIEHOTO.

Icmemuueckoe ocnumanue:

— BOCHPHUATHE 3CTETUYECKUX KadeCcTB (PH3MUECKOW HAyKH: €€ TapMOHHYHOI'O ITOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH.

Ilennocmu nayunozo no3nanusn:

— CO3HaHHE IIEHHOCTU (PH3UUECKOH HAyKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUH, BaXKHEH 1Ie COCTABIISAIOIIEH KYJIBTYPBL,

— pa3BUTHE HAYYHOH JIIOOO3HATEIBHOCTH, HHTEPECa K UCCIIEIOBATENbCKON NeSITETbHOCTH.

Dopmuposanue Ky1omypot 300p06bs U IMOUUOHATIbHOZ0 D1AONOIYHUA:

— OCO3HaHHE LIEHHOCTH Oe3omacHOro odpasa JKU3HH B COBPEMEHHOM TEXHOJOTHMYECKOM MUpE,
BKHOCTHU MpaBmi 0€30MaCHOTO TOBEACHUSI HA TPAHCIIOPTE, HAa JOPOrax, C SJIEKTPUYECKHM U
TEIUIOBBIM O0OPY/IOBAHUEM B JOMAIIHUX YCIOBUSX,

— cOopMHUPOBAHHOCTh HAaBbIKa pedieKCHUH, MPU3HAHUE CBOErO MpaBa Ha OIMMOKY M TaKOTO Ke
npaBa y APYroro 4ejoBeKa.

Tpyoosoe eéocnumanue:

— aKTHBHOE y4aCTHe B PELICHUHU MPAKTHUYECKUX 3amad (B paMKax CEMbH, LIKOJbIL, TOpona, Kpas)
TEXHOJIOTUYECKON M COLMANBbHOW HAIMpPaBIEHHOCTH, TPEOYIOLUINX B TOM YHCJIE U (PU3HUECKUX
3HAHWH,

— HMHTEpPEeC K MPaKTHUYECKOMY M3YUYEHHIO POQeCcCchii, CBA3aHHBIX C (PU3UKOH.

IKonocuyeckoe gocnumanue:

— OpHeHTalusT Ha TMpUMeHeHHe (U3NYECKUX 3HAHUK Uil pelleHwst 3amad B - 00acTH
OKpY’KaroIlel Cpeabl, MIIAHUPOBAHUS TOCTYIIKOB M OLIEHKH MX BO3MOJKHBIX MOCIEIACTBUI IS
OKpY>Karolen Cpenbl,

— OCO3HaHHUE MI00ATBHOTO XapaKTepa HKOJIOTHIECKUX MPOOJIEM U MyTeH UX PEeIIeHHs.

Aodanmayus obyvaomwezocsa K U3MEHSAIOWUMCA YCLOGUAM COUUWLbHON U HPUPOOHOTL Cpedbl:

— mOTpeOHOCTh BO B3aMMOIEHCTBHH MPH BBIMOJHEHUN WCCIEAOBAHUHA M MPOEKTOB (HU3MUECKON
HAIPaBJIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM APYTHUX;

— TIOBBILICHHE YPOBHS CBOEH KOMITETEHTHOCTH U€pe3 MPAKTHUYECKYIO AEATEIbHOCTD;

— moTpebHOCTh B (JOPMHPOBAHUHN HOBBIX 3HAHHH, B TOM 4Hcie (OPMYIHUPOBATH UAEH, TIOHSTHS,
TUTIOTE3BI O (PH3UUECKUX OOBEKTaX U SABJICHUSX;

— OCO3HaHHue NePUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00sacTH (PU3UKHY;

— IUIAHUPOBAHHE CBOETO PA3BUTHSI B MPHOOPETEHNHN HOBBIX (PH3MUECKUX 3HAHUIA,

— CTpeMJICHHE aHAJIM3MPOBATH U BBIABISTH B3aWMOCBS3HM MPUPOABI, OOINECTBA U YKOHOMHUKH, B
TOM YHCJIE C UCTIOJIb30BaHUEM (PU3HUECKUX 3HAHMUIA,

— OLICHKA CBOUX AEMCTBUH C yUETOM BIUSIHHUS HA OKPYIKAFOIIYIO CPEAY, BO3MOXKHBIX INIOOAIbHBIX
MOCJIEICTBUH.



METANPEJMETHBLIE PE3YJBTATHI
YHuBepcaibHbIE TO3HABATENIbHBIE 1EICTBUS
bazoevie 102uueckue oeiicmeus:

BBISIBJISITh M XaPAKTEPU30BATh CYILIECTBEHHBIE TIPU3HAKU OOBEKTOB (SIBJICHUI);

YCTaHABJIMBATh CYIIECTBEHHBIH MpPH3HAK KiacCU(UKAIMKM, OCHOBAaHWS Mt O0OOIIeHUs W
CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH W TIPOTHBOPEYHsS B pacCMaTpuUBaeMbIX (pakTaxX, HOAHHBIX U
HAOJTFOIEHUSIX, OTHOCSIIIIUXCS K (PU3HUYECKUM SIBJICHHSIM,

BBIABJIATE MIPUYUHHO- CJIICACTBCHHBIC CBA3U MPHU U3YYCHUU (1)I/ISI/ILIGCKI/IX SIBJIEHUH U mpouecCoB,
ACIaTh BbBIBOAbI C HUCIOJB30BAHUCM JCAYKTHUBHBIX W HWHAYKTHUBHBIX YMOSaKHIO‘{eHHfI,
BBIABUI'aTh T'NITIOTE3BI O B3AMMOCBA3AX (1)I/ISI/ILIGCKI/IX BCJIMYHH,

CaMOCTOSITENIPHO BBIOMpaTh crnocod pemeHust y4deOHOH (usndeckol 3amaum (CpaBHEHHE
HECKOJIbKMX BapPHAHTOB PELICHMs, BHIOOP HanOOJee MOAXOASIIETO ¢ YUETOM CaMOCTOSITEIBHO
BBIJICIEHHBIX KPUTEPHUER).

Ba3zoevie uccieoosamenvckue oeiicmeusn:

HCIIOJIb30BATh BOMPOCHI KAK UCCIIEI0BATENbCKUM HHCTPYMEHT IMO3HAHUS,

NPOBOAUTH IO CAMOCTOSITENIbHO COCTABJICHHOMY IUIAHY OIBIT, HE CIOXHBINH (Pr3HuecKuii
SKCIIEPUMEHT, HEOOIbIIOE HCCIIeIOBAHNE (PU3UUECKOTO SIBJICHNUS,

OLICHUBATh HA NPUMEHHMOCTb U JOCTOBEPHOCTh HMH(MOPMALMIO, MOJYYEHHYI) B XOAE
UCCJIEJIOBAHUSl UJIU DKCIIEPUMEHTA,

CaMOCTOSITENTbHO (POPMYITHPOBATh OOOOIIEHNS 1 BBIBOABI IO PE3YJIbTATAM MTPOBEAEHHOTO
HaOJFOIEHUS, OMBITA, UCCIIEIOBAHMS,

NPOTHO3MPOBATh BO3MOXKHOE JallbHEHImee pa3BUTHE (U3NYECKHX IPOLECCOB, a TaKkKe
BBIJIBUTATD TPENTOIIOKEHHS 00 UX PA3BUTHUU B HOBBIX YCIOBHSIX U KOHTEKCTAX.

Paboma c unpopmayueit:

NPUMEHSTH Pa3IMYHbIE METOMBI, HHCTPYMEHTHI U 3aIPOChI IIPU MOUCKE U 0TOOpe mH(pOopMaum
WM TAHHBIX C YYETOM IPEJIOKEHHONH yueOHOH (pru3ndeckoi 3aaum;

aHAJM3UPOBATh, CUCTEMATU3NPOBATh U MHTEPIPETUPOBATh UH (HOPMALIMIO PA3JIUYHBIX BUIOB U
(dbopM TpeCTaBICHUS,

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTUMANbHYIO (QopMy mpencraBieHUs: WHPOPMALMH |
WLTIOCTPUPOBATDH pPellaeMble 3a/1a4H HECIOKHBIMU CXEMaMH, TUarpaMMaMu, HHOH rpadukoil u
UX KOMOMHAIMAMU. Y HUBEPCAIbHbIE KOMMYHHKATHBHBIE EHCTBUS

Obwenue:

B X0ne OOCyxaeHus y4eOHOro marepuania, pe3ysbTaToB JabOopaTOPHBIX padOT M MPOEKTOB
3a7aBaTh BOMPOCHI MO CYLIECTBY OOCYKAaeMOH TeMbl M BBICKA3bIBATh MICH, HALCJCHHBIC Ha
pelIeHne 3a1a41 U MoaAepkaHue 0JaroKeaaTeIbHOCTH OOIIEHHUS;

COMOCTABJISITb CBOM CYJKACHHUSI C CY)KICHUSIMH APYTHX YYAaCTHHKOB AHANOra, OOHApY>KHBAThH
pasnuyue U CXOACTBO MO3ULIUH,

BBIPA’KaTh CBOK) TOYKY 3PEHHSI B YCTHBIX M MHChMEHHBIX TEKCTAX;

nyOJMYHO MPENCTABIATh PE3yJbTaThl BBINIOJHEHHOrO (PU3MYECKOro oOmbiTa (SKCHEPUMEHTa,
UCCJIEZIOBAHUS, TIPOEKTA).

Cosmecmnasn oeameipHocmy (COmpyOHUUECHBO):

MOHUMATh U WCIMOJIb30BaTh MPEMMYINECTBA KOMAHIHOW W HWHIWBUAYAbHOW PabOThHI MpU
peLeHnH KOHKPETHOH (PU3NIECKOM mpobiemsl;

MPUHUMATD 1[EJIM COBMECTHOM NIEATEPHOCTH, OPraHU30BbIBATh JEHCTBUS MO €€ NOCTIKEHUIO!
pacnpenensaTb poiu, oOCYKAaTh MPOIECCHl M Pe3yJbTaThl COBMECTHOH paloThI, 0000ImaTh
MHEHHS HECKOJIbKUX JIFOJIEH;

BBIMTOJIHATh CBOKO 4acTb padoThl, [JOCTUrass KadeCTBEHHOIO pe3yJbTaTa IO CBOEMY
HATPaBJIEHUIO U KOOPAMHUPYS CBOU IEHCTBHSI C IPYTHMHU YJIEHAMU KOMaH/Ib,

OLICHUBATh Ka4eCTBO CBOETO BKJaga B OOIIUH MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITENBHO
c(OpMYyJIUPOBAHHBIM ~ YYaCTHUKAMHU  B3aWMOJACWCTBHs. Y HUBEPCAJIbHbIE  PETyJISITUBHBIC
NENUCTBUS.



Camoopzanuzauus:

— BBUIBJIATH MPOOJIEMBbI B JKU3HEHHBIX M Y4E€OHBIX CHTyauusX, TPeOyIOIIUX MJsl PELICHUsS
(bu3nUeCKUX 3HAHUH,

— OPHMEHTHPOBATHCS B PA3IUYHBIX MOIXOAAX MPUHATHUS PelleHWH (MHAWBHAYAJIbHOE, MPUHSITHE
peLIeHns B TPYIIE, MPUHATHE PEIIEHUH MPyIoi);

— CaMOCTOATENBHO COCTABISITH AJNTOPUTM pelleHus (pu3uyeckod 3amayud MM IJIaHa
UCCIIEIOBAHUS C YYE€TOM HUMEIOIIUXCA PECypCcoB W COOCTBEHHBIX  BO3MOJKHOCTEH,
apryMEHTHPOBATH MPEJIaraeMble BAPHAHTBI PEIIEHUIA;

— nenathb BBIOOpP U OpaTh OTBETCTBEHHOCTD 32 PELICHHE.

Camorxonmpons (peiexcusn):

— J1aBaTh JCKBATHYIO OLEHKY CUTYAIMH U MPEAJiaraTh IJIaH €€ N3MEHEHHS,

— OOBACHATH NPUYMHBI TOCTHIKEHUs (HE MOCTHIKEHHUsS) PE3YJIbTATOB JEATENbHOCTH, NaBaTh
OLIEHKY MPUOOPETEHHOMY OTIBITY;

— BHOCHTb KOPPEKTHUBBI B [EATEJbHOCTb (B TOM YHCJIE€ B XOJ BBINOJHEHUS (PU3MUECKOTO
UCCIIEIOBAHUSI TN MPOEKTA) HA OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHMBIIUXCS CUTYaLUH,
YCTAHOBJIEHHBIX OIINOOK, BOSHUKIIUX TPYIHOCTEH;

— OLICHHMBATh COOTBETCTBHE PE3YJIbTATA LEIH U YCIOBUSIM.

IMouuona bl UHMEILIEKm:

— CTaBUTh Ce0s HA MECTO IPYyroro 4ejoBeKa B XOne CIOopa MM AMCKYCCHU Ha HAy4YHYIO TEMY,
MOHUMATh MOTHBBI, HAMEPEHHS U JIOTUKY JPYTOTO.

IHpunuamue cebsn u opyzux:

— TPU3HABATH CBOE MPABO HA OMIMOKY NPHU pelIeHn: (U3NYeCKUX 3a7a4 WIN B YTBEPIKICHHUAX HA
HAay4YHbIE TEMBI H TAKOE K€ MPABO IPYTroro.

NPEIMETHBIE PE3YJIbTATHI
IIpenmverHble pe3ynbTaThl Ha 0a30BOM YpPOBHE IOJDKHBI OTPaKarh C(HOPMHUPOBAHHOCTH Y
00y4aroImuxcs yMEHUI:

— HCIIONIb30BATh MOHATHS. Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBXKEHHE aTOMOB M MOJIEKYI,
arperaTHble COCTOSIHUSI BEINECTBA, KPHUCTAIMUECKHE W aMOp(HbIE Teja, HACBIEHHBIA U
HEHACBILIEHHbI Tap, BIAXKHOCTb BO3IyXa, TEMIIEPATypa, BHYTPEHHSSI SHEPTHsl, TEIJIOBOM
IBUTATENb, SJIEMEHTAPHBIM 3JIEKTPUUYECKUH 3apsifi, SJEKTPUYECKOE II0JIe, MPOBOIHUKU H
IOVBJIEKTPUKH, TOCTOSIHHBIN 3IEKTPUIECKUH TOK, MACHUTHOE TIOJIE;

— pasnauuarh SBJICHUS (TEIUIOBOE PACIIMPEHHE/CKAaTHE, TEeIUIoNnepenaya, TEIIOBOE PaBHOBECHE,
CMa4yMBaHKE, KaMUIPHBIE SIBICHUS, UCTIAPEHUE, KOHACHCALVSI, TUIABJICHUE, KPUCTAILTH3aLHs
(oTBepAeBaHME), KHUIIEHUE, TeIulonepenada (TErIoNpPOBOIHOCTb, KOHBEKLUS, H3JIyUeHHE);
SNEKTPU3ALMS TeJ, B3aUMOAEHCTBHE 3apsIoB, NEHCTBHUS JJIEKTPHUECKOTO TOKA, KOPOTKOE
3aMbIKaHHEe, B3aUMOEHCTBUE MArHUTOB, AEHCTBUE MArHUTHOTO TOJSI HA MMPOBOIHUK C TOKOM,
3JEKTPOMArHUTHASI MHAYKLUS) MO ONMMCAHHIO UX XapPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
TIEMOHCTPHPYIOIINX JaHHOE (PU3NYECKOE SIBICHUE,

— pacro3HaBaTh NPOSBICHUE HU3YUYEHHBIX (PU3MUECKUX SIBICHUI B OKPYXKAIOIIEM MHpPE, B TOM
yricie pu3ndecKye SBJICHHUS B IIPU POAEC: MMOBEPXHOCTHOE HATSKEHUE U KAIMUJUISIPHBIC SIBICHUS
B TPUPOAE, KPUCTAUIBI B mpupone, uanyueHne CoJiHIA, 3aMep3aHHe BOIOEMOB, MOpPCKHE
Opus3bl, oOpa3oBaHHE POCHI, TyMaHa, WHEs, CHEra, JJIEKTPUUECKUE SIBICHHs B aTtMocdepe,
3JIEKTPUUECTBO JKMBBIX OPraHM3MOB, MAarHUTHOE TOJe 3eMiH, Apeid Moo CoB, poib
MAarHUTHOTO TMOJII JJIsl JKU3HU Ha 3emiie, MOJSPHOE CHUSHUE, TNPU 3TOM IEPEBOAUTH
NPAaKTUYECKYIO 337a4y B Y4€OHYIO, BBIIEIATh CyIECTBEHHbIE CBOHCTBA/IPU3HAKN (PU3NIECKUX
SIBJICHUH,

— ONUCHIBATb H3YYEHHBIE CBOWCTBA Tel M (PU3NYECKHE SIBICHUS, HUCIONb3YS (PU3NUECKHE
BEJINYMHBI  (TeMIlepaTypa, BHYTPEHHsII OSHEPrusi, KOJMYECTBO TEIUIOTHL,  YAEIbHAs
TEIUTOEMKOCTD BEIECTBA, yIeIbHAS TEIUIOTA TUIABJICHHS, YASJIbHAS TEIJIOTa Mapoodpa3oBaHus,
yIeJbHas TeIUIOTa CrOPaHUs TOTUTNBA, KO UIIMEHT MOJIE3HOrO ASHCTBHSI TEIUIOBON MAIIHHBI,
OTHOCHUTEJIbHAS BJIAXXHOCTh BO3[yXa, JJEKTPUUECKUH 3apsAn, CHUJa TOKA, SJIEKTPUYECKOe
HANpsDKEHHE, COMPOTHBIIEHHE IMPOBOIHHUKA, YIAEJNbHOE CONPOTUBJICHHE BEIIeCTBA, padoTa |



MOIITHOCTbD 3JIEKTPHYECKOT'O TOKA); MPH OMUCAHHUU MPABWJIBHO TPAKTOBATH (PU3UUECKUN CMBICT
UCTIONB3YEMbIX BEJIWYHH, O0O3HAYeHMsT M EeNMHULIBl (PU3HUECKUX BEJIMYHH, HAXOIUTh
(bopMyJIBI, CBSI3bIBAIOLINE NAHHYIO (PU3MUECKYIO BENMYMHY C IPYTMMH BEJIMYUHAMH, CTPOHUTH
rpad Ky M3y4EHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEITUYHH;

XapaKkTepU3OBaTh CBOHCTBA TeJs, (PU3NUYECKHE SIBJICHUS W MPOLECCHI, HCIIONB3Ysl OCHOBHBIE
MOJIOXKEHUSI ~ MOJIEKYJSIPHO-KHMHETHUECKOH  TEOpHMHM  CTPOCHHS  BEINECTBA,  IPUHLHI
CYNEPIIO3ULNH MoJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAHEHUs 3apsaa, 3a kKoH Oma s
yuacTka uenu, 3akoH JDxoyns - JleHIa, 3akOH COXpaHEHHs] SHEPTHH, NPH STOM JaBaTh
CJIOBECHYIO (DOPMYJIPOBKY 3aKOHA U 3aIIUCBIBATH €r0 MATEMaTHIECKOE BBIPAKEHNUE,
OOBSICHATh (PU3NYECKHE MPOLIECCHI U CBOWCTBA TEJ, B TOM YUCJIEC U B KOHTEKCTE CHUTyalni
NPAaKTUKO -OPUEHTHPOBAHHOIO XapakTepa: BBIABISTH TNPUUYUHHO- CIIECTBEHHBIE CBSI3H,
cTpouTh OOBsICHEHHE M3 | - 2 JIOTMYeCKHX IIaroB C OMOpol Ha 1 - 2 M3y4YeHHBIX CBOKHCTBA
¢usndeckux SBICHUH, (QU3NUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH; pelaTb pacuy&éTHbIC
3amaud B 2 - 3 OeWCTBHSA, MCIIONB3Ysl 3aKOHBI U (POPMYJIBL, CBSI3BIBAIOIINE (PUIUUECKHE
BEJINYMHBI. Ha OCHOBE aHAJIN3a YCJOBUS 3a7a4ud 3alUCBhIBATh KPATKOE YCIOBHE, BBISBISATH
HEIOCTATOK JAaHHBIX Ul PELICHUS 3a1a4M, BBIOMPATh 3aKOHBI B (POPMYJIbI, HEOOXOAUMBIE IS
€€ peleHus, MPOBOAWUTH pac YEThI W CPABHUBATh IOJYYEHHOE 3HAUEHHE (PU3UIECKOM
BEJINYMHBI C U3BECTHBIMH JaHHBIMH;

pacriosHaBaTh TPOOJEMBbL, KOTOPBIE MOKHO pELIMTh TPH TMOMOMH (U3NIECKUX METOIOB;
UCTIONB3Ysl ONMHUCAHUE HCCIENOBAHUS, BBIACNSATH MPOBEPSEMOE MPEAIOIOKEHNE, OLIEHUBATDH
NPaBUIBHOCTD MOPSI/AKA MPOBEACHUS UCCIIEIOBAHMUS, 1€J1aTh BBIBOBI,

MPOBOJAUTH OMBITHl MO HAOMIONEHUIO (PU3UYECKUX SIBJIEHHH WM (PU3NUECKUX CBOHCTB TeI
(KanwJUIApHBIE SIBIICHHSI, 3aBUCHUMOCTH HABJICHUS] BO3[yXa OT €ro o0béMa, TeMIlepaTyphl,
CKOPOCTH npouecca OCTBIBaHUS1/HATPEBAHUS npu U3Jy4eHUU oT [BETA
U3JIy4YaIOLIeH/TIOTIOMA0MEl MOBEPXHOCTH, CKOPOCTh HCIAPEHHsT BOABI OT TEMIIEPATypPhI
JKUJKOCTH M TUIOLIAIN €€ MOBEPXHOCTH, SJIEKTPHU3ALMS T€J U B3aNMOACHCTBHE SJIEKTPUIECKHX
3apsA0OB; B3aMMOACWCTBHE TMOCTOSHHBIX MArHUTOB, BHU3yaJHM3alMs MAarHUTHBIX MOJEH
MOCTOSIHHBIX MAarHWTOB, JEHCTBHSI MAarHMTHOTO TMOJISI HAa IMPOBOAHHUK C TOKOM, CBOKHCTBa
3JIEKTPOMArHUTAa, CBOWCTBA  3JIGKTPOABHUraTeNll IOCTOSHHOIO TOKa).  (OpMynIHpoBaTh
NpOBepsieMble TMPEANONIOXKEHNs, COOMpPaTh YCTAHOBKY M3 MPEIOKEHHOro 000pyIOBaHUS,
OIHCBIBATH XOJI OIbITAa U (POPMYJIUPOBATH BHIBOIHI,

BBIMOJIHATh TMPSIMBIE M3MEPEHUS TEMIIEPATYPhbl, OTHOCHUTENbHONW BJIAXKHOCTH BO3AYXa, CHIIBI
TOKA, HANpPSDKEHUs] C HUCIOJIb30BAHHEM AaHAJOTOBBIX NPUOOPOB M NATYUKOB (PUIUUECKHX
BEJINYHH, CPABHUBATH PE3yJbTaThl U3MEPEHUN C YUETOM 33JaHHOHN aOCONMIOTHOH MOTPEITHOCTH;
NPOBOAUTH HCCJICAOBAHUE 3aBUCHMOCTH OJHOW (PM3MUECKOW BEIMYMHBI OT APYrod ¢
UCTIOJNb30BAHMUEM TMPSIMBIX H3MEPEHUH (3aBUCHUMOCTBH COMPOTHUBJICHUS NPOBOAHHMKA OT €ro
IUTUHBI, TUTOINAAH TTONEPEYHOr0 CEYEHHS U YIEIBHOTO COITPOTUBIICHHUS BEIECTBA POBOIHHKA,
CHJIBI TOKAa, WAYIIEro dYepe3 MPOBOMHUK, OT HANpPsDKEHUS HA TMPOBOJHHUKE, HCCIEAOBAaHHUE
[IOCJIEIOBATENIbHOTO M MApPAJJIENIbHOTO  COGAVHEHHH  IPOBOAHHUKOB).  IJIAHUPOBATH
UCCIIeIOBAaHUE, COOMpPATh YCTAHOBKY M BBINIOJNHATH H3MEPEHUS, CIENysl MPeIIOKEHHOMY
IUIaHy, (PUKCHpPOBATh PE3yNbTaThl MOJYHYEHHOW 3aBHCUMOCTH B BHIE TaOMUI W rpaduKOB,
IeNaTh BBIBOJBI IO PE3YJIBTATAM UCCIICAOBAHUS,

NPOBOJAUTH KOCBEHHbIE M3MEPEHUsT (PU3NIECKUX BEITMUNH (yIEIbHAS TEINIOEMKOCTD BEIECTBA,
COIPOTHBJIEHHE NPOBOAHMKA, padoTa M MOINHOCTb 3JIEKTPUUECKOrO TOKA): TUIAHHUPOBATH
U3MEpPEeHUsi, COOMPaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYs MPENJIOKEHHONH MHCTPYKLUH,
U BBIYUCIIATH 3HAYEHUE BEJTUUNHE,

co0oaTh MpaBmUiia TEXHUKH OE€30MaCHOCTH MpU padboTe ¢ 1abopaTopHbIM 000PYIOBAHUEM,
XapaKTepPU30BaTh NMPUHLMIIBI ACHCTBUS W3yYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OMOpOil Ha WX OmUcaHWsA (B TOM YHCJE. CHCTEMa OTOIUICHUS JOMOB, TMIPOMETp, NapoBas
TypOUHA, aMIIepMeTp, BOJIBTMETP, CUETUUK SJIEKTPUYECKON SHEPTHUHU, 3JIEKTPOOCBETUTEIbHBIE
npuOOpPBI, HarpeBaTeNIbHbIE 3JIEKTPONPUOOPB! (PUMEPHI), HJIEKTPHUECKUE MPEIOXPAHUTEIH,
3JIEKTPOMATHUT, 3JIEKTPOIBUIATENb IOCTOSHHOIO TOKA), HCIONB3Yys 3HAHUS O CBOHCTBAX
bu3nUecKkux sIBIEHUH 1 HEOOXOaUMbIE (PH3HMUECKHE 3aKOHOMEPHOCTH;



pacIio3HaBaTh MPOCTbIE TEXHUUECKHE YCTPOHCTBA W M3MEPUTENbHBIE MPHOOPHI MO CXeMaM H
CXEMATHYHBIM PHUCYHKaM (KHIKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETP, THIPOMETP,
IBUTATENb BHYTPEHHETO CrOPAHMSI, SJIEKTPOCKOII, PEOCTAT); COCTABIISATD CXEMBI SJIEKTPUIECKHUX
LeTIel C MMOCIeIOBATEIbHBIM U TApAJJIIbHBIM COEIMHEHHEM JIEMEHTOB, Pa3sindasl YCIOBHBIC
0003HAYEHHS HIIEMEHTOB SJICKTPUIECKUX LICTIEH;

NPUBOIUTE TPUMEPBI/HAXOAUTh MHOOPMALMIO O MPUMEpax MPAKTHYECKOrO HCIIOIb30BAHUS
¢du3ndeckux 3HAHUH B TOBCEAHEBHOM JKU3HU NIl 00ecriedeHrs1 0e30MacHOCTH MPH OOpaIieHun
¢ npudopaMH M TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHUS 3AO0POBbS M COOIIOACHUS HOPM
9KOJIOTHYECKOTO NTOBEIECHNUS B OKPYXKAIOLIel cpene;

OCYLIECTBIISITh MOUCK MHPOpMaLnu (HU3NIECKOrO COIepKaHMus B ceTd MHTepHET, Ha OCHOBE
UMEIOIUXCS 3HAHWA W MyTéM CPaBHEHHMs JOMOJHHUTEIbHBIX HCTOYHUKOB BBIIEISITDH
UH(POPMALIUIO, KOTOPAs SIBJISIETCS] MPOTUBOPEUNBON MIIH MOKET OBITh HEJOCTOBEPHOH,
UCTONb30BaTh TPHU BBINOJHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JIUTEPATYPY
($u3nUecKoro conmepkaHus, CIPABOYHBIE MaTepHasbl, pecypchl ceTd WHTEepHeT, BIaneTh
npuéMaMi KOHCIIEKTHPOBAHUS TEKCTa, NpeoOpazoBaHWs MHGOpPMAIMM W3 ONHOW 3HAKOBOW
CHCTEMBI B IPYTYIO;

co3zaBaTh COOCTBEHHBIE MMCbMEHHBIE U KPATKHE YCTHBIE coodienus, 0b6odimast nHpopMaLuio
U3 HECKOJIbKUX UCTOYHUKOB (PU3NIECKOTO COMAEPKAHMSA, B TOM YHCIIE MYOJIUIHO MPEACTABISATh
pe3yJibTaThl TMPOEKTHOW WM HCCIIENOBATEIbCKONW IEeSTENbHOCTH, NPH 3TOM TI'PAMOTHO
UCTIOJIb30BaTh N3yUEHHBIN MOHITUHHBIN anmapar Kypca (U3UKH, COMPOBOXKIAThH BBICTYIICHHE
Mpe3eHTalue;

NIPU BBINOJHEHUH yUeOHBIX MPOEKTOB U MCCIEAOBAHNH (PU3MUYECKUX MPOLIECCOB PACIPEACTSTh
OOSI3aHHOCTH B TIPYyMI€ B COOTBETCTBUH C I[IOCTaBJICHHbIMHM 3ajjadyaMH, CICOUTh 32
BBIMTOJIHEHHEM TIJIaHAa JCWCTBUI U KOPPEKTHPOBATH €ro, aeKBATHO OLICHWBATH COOCTBEHHBIH
BKJIQJl B I€ATEIbHOCTD TPYIIIIHL;

BBICTPAUBaTh KOMMYHHMKATHBHOE B3aUMOJEHCTBHE, TIPOSIBIIAI TOTOBHOCTh — pasperuaTh

KOH(ITUKTEL



TEMATHYECKOE INTAHUPOBAHUE

Haumenosanue

KouungecTBo 4acos

N‘.’ aTta Buas! OPMBbI 3.]'ICKT OHHBbIC H OBbIC
pa3aesioB U TeM Koutposbhubie | IIpakTiueckue A Buanbl gesgreabHOCTH Avl, dop p (umpp )
n/n BCero H3y4eHHsI KOHTPOJIsI o0pa3oBaTeJibHbIE pecypchl
MPOrpaMMBI padoThI padoThI
Pasnen 1. TenuioBbie siBJIeHMSI
1.1 | Crpoenue n 7 0 0 Habmonenue un VcrHbIi http://school-
CBOIiCTBA WHTEPIIPETANUs ONBITOB, | OMPOC; collection.edu.ru
BEIECTBA CBUAETENbCTBYIOIIHNX 00 http://fcior.edu.ru

aTOMHO- MOJICKYJIIPHOM
CTPOEHHUH BEILECTBA:
OTIBITHI C PACTBOPEHHEM
Pa3JINYHBIX BEIIECTB B
BOJIE,

Pemenne 3anau no
OLICHUBAHHIO KOJINYECTBA
aTOMOB WJIM MOJIEKYJI B
enuHuIEe 00BEMa
BEIECTBA,

AHaIu3 TeKcTa JpeBHUX
aTOMHCTOB (HampuMmep,
(dbparmMeHTa O3MBI
Jykpenus «O mpupone
BEIIe») C U3JIOKEHHEM
00OCHOBaHMI aTOMHOH
TUTIOTE3bI (CMBICIIOBOE
yreHue). OueHka
yOemUTENbHOCTH 3TUX
000OCHOBAHUIA,
OObmpsicHeHnE
OpPOYHOBCKOT'O IBHKEHUS,
sapreHust U Py3nnn
pasnIu4yui MeX1y HUMH Ha
OCHOBE MOJIO>KEHHI

http://www fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-
science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/
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MOJIEKYJIAPHO -
KMHETUYECKOU TEOPUHU
CTPOEHUS BEILECTBA,;
OOmbsicHEHE OCHOBHBIX
pas3nu4yuil B CTPOCHUH
razoB, JKUJIKOCTEH U
TBEPABIX TEJ C
HCIIOJIb30BaHUEM
MOJIOXKEHUN MOJIEKYJIIPHO
- KHHETUYECKON TeOpUn
CTPOEHUS BEILECTBA,;
IIpoBeneHue onbITOB MO
BBIpALIBAHUIO
KPUCTAJUIOB ITOBAPEH HON
COJIM WJIU caxapa,
IIpoBenenue u
00BsSICHEHHE OIBITOB,
J€MOHCTPUPYIOIIUX
KaIluJUIApHbIE SIBJIECHUS U
sIBIEHHE CMauNBaHUs,
OO6mwsicHeHHE ponu
KaIllUJUIPHBIX SIBJIEHUM
11 IOCTYIUIEHUsI BOABI B
opranusM pacrenuii (MC
— Ouonorus),
Habmonenue,
NpoBeAeHHE U
OOBSICHEHUE OIBITOB IO
HaOJIFOICHUIO TETIOBOTO
paclIupeHus ra3os,
JKUJKOCTEN U TBEPIBIX
Tel,

2

OO0mpsicHeHHe COXpaHEHHs




00BEMa TBEPABIX TEI,
TEKy4ECTH

YKUIKOCTH (B TOM YHCTIE,
Pa3HUIBI B TEKYYECTH IS
Pa3HBIX

KUIKOCTEHN), TaBJICHUS
rasa,
IIpoBeneHue ONbITOB,
JIEMOHCTPHUPYIOLITNX
3aBHCUMOCTD JaBJICHHS
BO3/yXa OT ero o0béMa u
HarpeBaHus WIIN
OXJIAKICHHUS], U UX
OOBSICHEHHE Ha OCHOBE
aTOMHO -MOJIEKYJISIPHOTO
YYCHUS,

AHanIU3 NpakTUYECKUX
CUTyalluil, CBSI3aHHBIX CO
CBOMCTBaMH T'a30B,
JKUJKOCTEN U TBEPIBIX
Tel,

2

1.2

Tennosbie
NMPoLecchI

21

O6ocHOBaHUE MPaBHIT
U3MEPEHUs TEMIIEPATYPHI;
CpaBHeHue pa3InyHbIX
Croco0OB U3MEPEHUS U
IIKaJl TEMITEPATYPHI;
Habmronenne u
00BsICHEHHE OIBITOB,
JIEMOHCTPHUPYOLITNX
U3MEHEHUE BHYTPEHHEN
SHEPTrHUH TeNa B
pesyJbTare
TEIIoNepeaun

Kontponpnas
pabora;

http://school-
collection.edu.ru
http://fcior.edu.ru
http://www fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-
science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
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U pabOThI BHELIHUX CHLI,
Habmronenne u
00BsSICHEHHE OIBITOB,
oOcykaeHue
MPAKTHYECKIX
CUTYyaLUl,
JEMOHCTPUPYIOIIHUX
Pa3JIMYHbIE BUIbI TETLIO
nepenaym:
TEIUIONPOBOAHOCTb,
KOHBEKIIHIO, U3JTyYEHUE,
Hccnenosanue siBeHus
TEII000MeHa Ipu
CMELIMBAHUM XOJOAHON U
ropsiueii BONBL,
Habmonenne
yYCTAHOBJIEHHSI TETIJIOBOTO
PaBHOBECHS MEXKIY
ropstueil ¥ XOJI0JHON
BOJIOM;

Onpenenenne
(M3MepeHre) KOJMIecTBa
TETJIOTHI, MOJIY4€HHOTO
BOJIOH MPH TeTIIOOOMEHe
C HarpeTbimM
METaJUTHIECKUM
LUTHHIPOM,
Onpenenenne
(M3MepeHue) yaenpHOH
TEIIOEMKOCTH BEILECTBA,
Pemenne 3amauq,
CBSI3aHHBIX C

BbBIYMHMCJIICHHUEM KOJIMYCCTBA

http://elkin52.narod.ru/
http://www.all-fizika.com/



http://elkin52.narod.ru/
http://www.all-fizika.com/

TEIUIO ThI U TETIOEMKOCTH
IpHU TEeTII000MEHE;
AHanus cutryauuit
PaKTUYECKOrO
HCTIOJIb30BAHUS TEIIOBBIX
CBONCTB BEILECTB U
MaTepHasoB, HAMPUMED B
LEJsIX
SHEprocOepesKeHus:
TEIION3OJISIIIHS,
sHeprocoeperaroe
KPBIIIIH,
TEPMOAKKYMYJITOPBI U T.
a.;

Habmonenue siBneHuit
UCTIAPEHHS U
KOH/IEHCAIINH,
Hccnenosanue npouecca
UCTIAPEHUST PA3TUYIHBIX
JKUTKOCTEN;

OObsicHeHUE SBJICHUIA
UCTIAPEHHS U
KOH/ICHCALIMY HA OCHOBE
ATOMHO- MOJICKYJISIPHOTO
yUEHHS,

Habmonenne u
oOBsiCHEHHE mporecca
KUTICHUSI, B TOM YHCJIE
3aBHCUMOCTH
TeMIePaTypbl KUIIEHUST OT
JaBJIEHUS,

Onpenenenne
(u3mepenne)




OTHOCHUTEJILHON
BJIAYKHOCTH BO3/yXa;
Habmonenue mpouecca
TUTABJICHUS
KPHUCTAJLUTHIECKOTO
BEIECTBA, HATIPUMEDP
TbIA,

CpaBHeHue nporeccoB
TUTABJICHUS
KPHUCTAJUTHUECKUX TN U
pa3MsIrdYeHust Ipu
HarpeBaHuu aMOP(HBIX
TE,
Onpenenenne
(u3MepeHue) yaenpHon
TEIUIOTHI TUIABJICHUS JIbAA.
OOmpsicHeHHE SIBIEHUHT
TUIABJICHUS U
KPHUCTAJLTU3ALH HA
OCHOBE aTOMHO -
MOJIEKYJISIPHOTO YUSHHS,
Pemenue 3amauq,
CBSI3aHHBIX C
BBIYUCIIEHIEM KOJINYECTBA
TEIUIO ThI B MpOLECcCax
TEIUIONepeNnadn MpH
TUTABJICHUH U
KPHUCTAJUTU3ALHH,
UCTIAPEHUH U
KOHJIEHCALINH,

AHanus cutryauuit
MPaKTUYECKOTO
MIPUMEHEHUS SIBJICHUN




MJIaBJICHUS U
KPUCTAJUIU3ALIUH,
HaIrpuMep, MoJyIeHHe
CBEPX YUCTBIX
MaTepHaNoB, CONeBast
rpesnka u ap.;

AHaju3 paboThl 1
OOBsSICHEHUE MPUHLIATIA
NENCTBUA TEIJIOBOIO
JIBUTATEIS,

Bruaucnenue koanyuecTna
TETUIOTHI,
BBIICJIAIOIETOCS TIPH
CropaHuu

Pa3UYHBIX BUJOB
torunsa, U KITJ{
JIBUTATEIS,

O6cyxnenue
SKOJOTUYECKUX
MOCJIEACTBUN
HCTIOJIb30BAHUS
JIBUTATENICH BHYTPEHHETO
CrOpaHusi, TEIJIOBBIX U
TUAPOSJIEKTPOCTAHLUINA
(MC — sxonorus,
XUMUSI),

Hroro no pazgeny:

28

Paznen 2. DnekTpuueckne H MATHUTHBIE SIBJICHUS

2.1

diekTpUUYecKHe
3apsaabl.
3apsikeHHbIE
TeJa U UX
B3aNMMOJeHCTBHE

7

0

Habmonenne un
MIPOBEIEHUE OIBITOB IO
3JIEKTPU3ALMU TeJ NPU
COTPUKOCHOBEHUHU U
WHOYKLUEH,

ITucemMeHHbIN
KOHTPOJIb,

http://school-
collection.edu.ru
http://fcior.edu.ru
http://www fizika.ru
http://college ru/fizika/
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HabGmronenne u
00BsICHEHHE
B3aUMONIENCTBHUS
OOHOHUMEHHO U
Pa3HOUMEHHO
3apSKEHHBIX TelT,
OO0mpsicHeHHEe PUHIIHIIA
NENCTBUsA BJIEKTPOCKONA,
OObsicHEHUE SIBIICHUH
SJICKTPU3ALNH TPU
COMPUKOCHOBEHHHU TEJ U
WHAYKLUEH C
HCIIOJIb30BAHUEM 3HAHUM
0 HOCHUTEJISIX
BJIEKTPUUECKUX

3apsIOB B BEIIECTBE,
Pacnio3znaBanue u
OOBSICHEHHE SIBIIEHUI
3JICKTPU3ALINH B 1O
BCEHEBHOMN JKU3HU,
Habmronenne u
00BsICHEHHE OTIBITOB,
WLUTIOCTPUPYIOIINX 3aKOH
COXPaHEHHUS
3JICKTPUUECKOTO 3apsizia;
HabmoneHue onpIToB 10
MOJISTTUPOBAHUIO CHUJIOBBIX
JIMHUH 3JIEKTPUYECKOTO
TOJISL;

Hccnenopanue neicTBus
3JIEKTPUUYECKOTO TIOJIsT Ha
MPOBOTHUKY U
TU3JIEKTPUKHY,

http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-
science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/
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22

IlocTossHHBIH
JIEKTPHYECKHH
TOK

20

Habnronenne pa3mudHbIX
BUIOB JICUCTBUSA
3JIEKTPUYECKOrO TOKA U
oOHapyKEeHHE STUX BHIOB
NENCTBUs B IOBCEIHEBHOM
JKU3HY,

COopka u ucnbiTaHue
SJIEKTPUYECKON LIeTH
MOCTOSTHHOTO TOKA,
H3mepenue cuiibl TOka
aMIIEPMETPOM;
Hsmepenune
3JIEKTPUYECKOTO
HaIpPSKEHUs
BOJIBTMETPOM;
IIpoBenenue u
00BsSICHEHHE OIBITOB,
JEMOHCTPHUPYIOIINX
3aBUCUMOCTD
3JIEKTPUYECKOTO
COMPOTHUBIICHUS
MIPOBOJHUKA OT €0
JUTHHBI, TIOLIATN
MOTIEPEYHOTO CEYCHUS 1
MaTepuana,
Hccnenosanue
3aBUCUMOCTHU CUJIbI TOKA,
MPOTEKAIOLLETO Yepes
pe3ucTop, OT
COMPOTHUBIICHUS
PEe3UCTOpa U HAPSKCHUS
Ha PE3UCTOpE,

IIposepka mpasuia

Kontponpnas
pabora;
JlaboparopHas
pabora;

http://school-
collection.edu.ru
http://fcior.edu.ru
http://www fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-
science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/
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CJIOKEHUsI HANPS>)KEHUH
MPH MOCIEA0BATEILHOM
COEIMHEHUH JABYX
PE3UCTOPOB,

IIpoBepka npaBuna s
CHUJIBI TOKA NP
napauieIbHOM
COENMHEHUH
PE3UCTOPOB,

AHanus cutyauuit
MOCJIEI0BATEIBHOIO U
napaiebHOTO
COEIMHEHUS TTPOBOJHUKOB
B JJOMAIITHUX
SIEKTPUUECKUX CETHIX,
Pemenne 3anau ¢
HCIIOJIb30BAHHUEM 3aKOHA
Owma u popmyn pacuéra
3IEKTPUUECKOTO
COMPOTHUBIICHUS MPHU
MOCJIEI0OBATENb HOM U
napajuieIbHOM
COENMHEHUH
MTPOBOIHUKOB,
Omnpenenenne padboTh
BIEKTPUUYECKOTO TOKA,
MIPOTEKAIOLIETO Yepe3
pe3ucTop;
OrnpeneneHne MOITHOCTH
3IEKTPUUYECKOTO TOKA,
BBIJIEJISIEMON Ha
PE3UCTOPE,
Hccnenosanue




3aBUCHUMOCTH CHUJIBI TOKA
yepes3 JaMIIO4YKy OT
HaIpPsKEHUS HA Hel,
Omnpenenenne KITJ{
HarpeBaTess;
Hccnenosanue
npeoOpa3oBaHUs YHEPTUU
[IpU NOABEME Ipy3a
3JIEKTPOABUTATENIEM,
OO0mpsicHeHHE yCTPOHCTBA
Y MIPUHLMNA JEHCTBUSA
JOMAIITHUX
3JIEKTPOHArpeBaTeNbHbIX
npubopoB;

OO0mbsicHeHNE IPUINH
KOPOTKOTO 3aMbIKaHHS 1
MPUHLIMNA AEHCTBUSA
MJIABKUX
MPENOXPaHUTENEH,
Pemenne 3anau ¢
HCIIOJIb30BAHHUEM 3aKOHA
Jxoyna—Jlenua,
Habmonenne
BO3HUKHOBCHHS
3JIEKTPUUYECKOTO TOKA B
JKUIKOCTH,

23

MarnurTHble
ABJIEHHUS

HccnenoBanne
MarHUTHOTO
B3aUMOACHCTBUSI
MMOCTOSIHHBIX MAarHUTOB;
H3ydyeHne MarHuTHOTO
TIOJIST TIOCTOSTHHBIX
MAarHUTOB NIPH UX

JlaboparopHas
pabora;

http://school-
collection.edu.ru
http://fcior.edu.ru
http://www fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
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oObeNMHEHUN U
paszeneHun,;
IIposenenue oneITOB MO
BU3yaJIM3aLUU OIS
MOCTOSIHHBIX MarHUTOB;
Hsyuenue siBiaeHus
HaMarHUYUBaHUs
BEIIIECTBA;
Hccnenosanue aencreus
3JIEKTPUUYECKOTO TOKA Ha
MarHUTHYIO CTPEJNKY;
IIpoBeneHue ONBITOB,
J€MOHCTPUPYIOIIUX
3aBUCUMOCTD CHJIbI
B3aUMOJEUCTBUS KaTyIIKU
C TOKOM U MarHuTa oT
CHUJIBI U HaIlpaBJIEHUsI TOKA
B KaTYIIKE;

AHanus cutryauuit
MIPaKTHYECKOTrO
MIPUMEHEHUs
3JIEKTPOMArHUTOB (B
OBITOBBIX TEXHHYECKUX
YCTPOWNCTBAX,
MIPOMBIILIEHHOCTH,
MEIULIHE);

Hsydenue nernictBus
MarHMTHOI'O MOJIs Ha
IIPOBOJIHUK C TOKOM,;
Hsydenue nerictBus
3JIEKTPOABUIATENS,
Hsmepenue KIIJI
3JIEKTPOJIBUTATEIbHON

http://www.e-
science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
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YCTaHOBKH,
PacnoznaBanue u ananms
Pa3INYHBIX MPUMEHEHUN
3JIEKTPOABUTaTENEH
(TpaHCTIOPT, OBITOBBIE
yCTPOHCTBA U JAP.);

24 z}f;ymKﬂzrar““T“a“ 4 OMBITHI MO UCCIICAOBAHMIO | Y CTHBIM http://school-
SIBJICHUST orpoc; collection.edu.ru
3JIEKTPOMArHUTHON IMucemennsnrit | http://fcior.edu.ru
WHAYKIHW. UCCIEOBAHUE | KOHTPOJIb, http://www fizika.ru
W3MEHEHUH 3HAYEeHUS U http://college.ru/fizika/
HaTPaBJICHUS http://www.school mipt.ru
UHYKLIHOHHOTO TOKQ, http://kvant.mccme.ru/
http://www.e-
science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/
Hroro no pazneny: 37
PesepBHOE Bpemsi 3
OBLIEE
KOJIMYECTBO 63
YACOB IIO

I[TPOTPAMME
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MMOYPOYHOE IIVIAHUPOBAHUE

Ne KosnuecTBo yacos Tara Bunapi,
3 Tema ypoxa KOHTPOJIbHBIC | IPAKTHYECKHE dopmbi
n/n BCEro H3y4eHHs!
padoThI padoThI KOHTPOJIsAA

1 | OcHoBHBIE 1 0 0 VY cTHbIH
TTOJIOKEHUS ompoc;
MOJIEKY JIIPHO-

KWHETHYECKOH
TEOPUU CTPOSHUS
BEILECTBA.
OnbITHI,
MOATBEPKAAIOLINE
OCHOBHBIE
TTOJIOKEHUS
MOJIEKYJIIPHO —
KWHETHYECKOH
TEOPUH

2 | Macca u pazMepbl 1 0 0 Y cTHBIT
ATOMOB M MOJIEKYJI onpoc;

3 | Moaenu TBEPAOTO, 1 0 0 Y cTHBI
SKUJIKOTO U ompoc;
ra3o00pasHoro
COCTOSIHUM
BeIIeCTBA

4 | Kpucraminueckue u 1 0 0 Y cTHbI
amMop(HbIe TBEPABIE ompoc;
TEa

5 | O6bsicHeHue 1 0 0 Y cTHbIi
CBOIICTB Ta3oB, OIpoc;
JKUAKOCTEN U
TBEPABIX TEJ Ha
OCHOBE€ MOJIOKEHUI
MOJIEKY JIIPHO-

KWHETHYECKOH
TEOPUH

6 | CmaunBanme u 1 0 0 VcTHbBIH
KaWJUISIPHBIC ompoc;
sByeHus. Termnosoe
pacIIupeHe 1
cKaTHe

7 | CamocTrosiTenpHas 1 0 0 ITuceMeHHBIM
pabora no Teme KOHTPOITb;
«CTpoeHue u
CBOMCTBA BEIECTBA»

8 | Temnepatypa. 1 0 0 Y cTHBI
BnyTtpennss OIIpoc;
SHEprusi

9 | CrocoObl 1 0 0 Y cTHbIit
M3MEHEeHUS ompoc;
BHYTPEHHEN
SHEPTUHU

10 | Bugsr 1 0 0 VYV cTHBIN
TETUIONEPEeNaYu: ompoc;
TermnonpoBOAHOCTS,

KOHBCKILMA,




U3JIy4eHUe

11 | KonnuectBo Y cTHBI
TETUIOTBI onpoc;

12 | YnenbHas VY cTHbIH
TETUIOEMKOCTD ompoc;
BEILIECTBA

13 | Pemenue 3amay, VYV cTHBIN
CBSI3aHHBIX C ompoc;
BBIUUCJICHUEM ITuceMeHHBIN
KOJIMYECTBA KOHTPOJIb;
TETUIOTHI U
TEIUIOEMKOCTH MIPHU
Ternao00MeHe

14 | JlabopatopHas Jlaboparopras
pabora Nel pabora;
«HccnenoBanue
SIBJICHUSI
TEII000MeHa Ipu
CMEIINBaHUH
XOJIONHOM U
ropsiueil BOAbDY

15 | JlaboparopHas Jlaboparopras
pabora Ne2 pabora;
«Omnpenenenue
YAEIbHOU
TETUIOEMKOCTH
BEILECTBA»

16 | DHeprus Tormaa. Y cTHBI
YnenbHas Temiora Onpoc,
CrOpaHus

17 | 3akoH coxpaHeHus U Y cTHBIT
MPEeBPaIICHUS ompoc;
SHEPTUU B
MEXaHUYECKUX U
TETLIOBBIX
MPOLIeCcCax

18 | Konrponbhas Kontponpnas
pabora Nel o Teme pabora;
«Tennosbie
SIBJICHUST

19 | IInaBneHue u Y cTHbI
OTBEpACBaHUE ompoc;
KPUCTAJUTHUECKUX
BEIIECTB

20 | YnenbHas Temiora Y cTHBI
TIJIABJICHUS onpoc;

21 | Pemenue 3amau Ha VYV cTHBIN
TIJIaBJICHUE " ompoc;
OTtBepaeBanue
KPUCTAJUTHUECKUX
BEIIECTB

22 | IlapooOpasoBaHue u Y cTHBIHI
KOHIEHCALIUA. ompoc;
Hcnapenue

23 | Kunenue. VY genbHas VYV cTHBIN

TCILIOTA

OIpoc;




napooOpa3oBaHUs

24 | Pewenue 3an1a4. Y cTHBI
Tennmoobmen u OTpoc;
TEeIJIOBOE
paBHOBECHE.

YpaBHeHue
TEIUIOBOTrO OaslaHca.

25 | BaaxxHOCTB Jlaboparoprast
BO3/YXA. padora,;
JlaboparopHast
pabora Ne3
«Omnpenenenue
OTHOCHUTEJIBHOM
BJIAYKHOCTH
BO3JIyXa»

26 | IIpuHUMITBEL pabOTHI YcrHbIl
TETJIOBBIX orpoc;
IBUraTeje

27 | KIIJ] renmoBoro VY cTHbIM
JIBUTATEJIS. oTpoc;
TermnoBble
JIBUTATEJTN U 3aIIUTA
OKPYKarOIIEH Cpenbl

28 | KonrponbHas Kontponpnas
padota Ne2 o Teme padora,;
«Tennosbie
MPOLIECCH)

29 | DnexkTpuzanus TE. VYcrHbii
Bzaumopericteue OIpoc;
3apsHKEHHBIX TEJ

30 | 3axon Kynona YcrHbii

OIpoc;

31 | DnexkTpuueckoe YcrHbii
noJsie OIpoc;

32 | IIpuHuun VYV cTHBIN
CYNEepPIIO3UITNHI oTpoc;
BJIEKTPUUECKHUX
nonei. Hocurenn
BJIEKTPUUECKHUX
3apsa0B

33 | CtpoeHue aToma Y crHbIi

OIpoc;

34 | IIpoBonHUKH U VYV cTHBIN
OUBJIEKTPUKU OIpoc;

35 | CamocrosiTenpHas [TucbmeHHbIH
pabota no Teme KOHTPOIIb;
«QeKTpUyecKue
3apsiabL
3apspkeHHBIC TeJa U
ux
B3aUMOJICHCTBUE»

36 | DneKkTpUUECKHil TOK. Y cTHBIT
Hctounuku OIpoc;
MOCTOSTHHOTO TOKa

37 | DnexkTpuueckas Y cTHbI
1eTb oIpoc;




38 | DnekTpuueckuit TOK Y cTHbI
B METaJIJIax. OTpoc;
HencTeus
BIIEKTPUUYECKOTO
TOKa

39 | Cuna Toka YcrHbii

OMpoc;

40 | JlabopatopHas Jlaboparopras
pabdora Ne 4 o Teme pabora;
«Cbopxka u
NpOBEpPKa padOThI
BJIEKTPUYECKON
LETTH TTOCTOSTHHOTO
TOKa

41 | DnexkTpuyueckoe YcrHbii
HATPSKEHUE OIpoc;

42 | JlabopatopHas Jlaboparopras
pabora NeS pabora;
«3mepenne u
peryJupoBaHue
HATIPSKEHUS)

43 | ConporusneHue Y cTHBIT
MPOBOIHUKA. OTpoc;
YnenpHOe
COMPOTHBJICHUE

44 | 3akon Oma aist Y cTHbIit
y4acTKa Lenu OTpoc;

45 | Pemenue 3ama4 Ha VYV cTHBIN
pacuer OTpoc;
COINPOTHUBIICHUSA [TucbmeHHbIH
MPOBOJHHKA KOHTPOJIb;

46 | JlabopatopHas Y cTHBIHI
pabora Ne6 orpoc;
«3mepeHne u
peryJupoBaHue
CHJIBI TOKaY

47 | JlabopatopHas Jlaboparopras
pabora Ne 7 pabora;
«HccnenoBanue
3aBUCHUMOCTHU CHJIBI
TOKa, UIYIIEro
gyepes3 pe3ncTop, OT
COMPOTHBJICHUS
pe3ucropa u
HATPSDKEHUS Ha
pe3UCTOpE»

48 | IlocnenoBaTtenpHOE Y cTHBI
U TIapaJuieIbHOe OTpoc;
COeIMHEHHE
MPOBOAHHUKOB

49 | Pemenue 3ama4 Ha VYV cTHBIN
COeIMHEHHE OTpoc;
MPOBOAHUKOB [TucbmeHHbIH

KOHTPOJIb;

50 | Paborta 1 MOIITHOCTE VY crHbIH

SJICKTPUICCKOTrO

OIpoc;




TOKa

51 | JlaboparopHas Jlaboparopras
pabora Ne8 pabora;
«HccnenoBanue
3aBUCUMOCTHU CHJIbI
TOKa, UIYIIEro
4yepes JIaMIOYKY, OT
HATPSDKEHUS Ha
HEeW»

52 | 3akoHn J>xoyns - Y cTHBIT
Jlenua OIpoc,

53 | DnexkTpuyeckue Y cTHBIIT
L[ENU 1 MOTpeduTen ompoc;
BJIEKTPUYECKON
SHEPTHH B OBITY.

Koportkoe
3aMBbIKaHHE

54 | PemneHue 3agad Ha VYV cTHBIN
paboTy U MOIITHOCTH ompoc;
3JEKTPUYECKOTO ITucbmeHHbIH
TOKa KOHTPOJIb;

55 | KoHTposnbHas Kontponpnas
pabora mo Teme pabora;
«Pabota "

MOIIHOCTb
SIIEKTPUUYECKOTO
TOKa»

56 | MarauTHOe nose Y cTHBI
BIIEKTPUUECKOTO orpoc;
toka. OnbIT DpcTeaa

57 | IloctossHHBIE Y cTHBIT
MarHHTBL. Orpoc;
MarsuTtHoOe noje
3eMJIU U ero poJib
IUIST JKU3HU Ha 3eMiie

58 | JlaboparopHas Jlaboparopras
pabora Ne 9 pabora;
«H3yuenune
NENCTBUA
MArHUTHOT'O TIOJIST Ha
MPOBOIHUK C
TOKOMY

59 | HevictBue Y cTHBI
MArHHTHOT'O TIOJIST Ha orpoc;
MPOBOAHUK C TOKOM.

DJNEeKTPOABUraATEb
MOCTOSTHHOTO TOKA

60 | JlaboparopHas Jlaboparopras
pabora Nel0 pabora;
«KoHncTpyuposanue
U n3ydeHue paboTsl
SJICKTPOIABUTATEIIS

61 | CamocrosiTenpHast Y cTHBI
paborta mo Teme orpoc;
«MarHurHbie ITucbmeHHbIH
SIBJICHUS) KOHTPOJIb;




62 | OnbiTer Papanest. 1 0 Y cTHbI
SBnenue OIpoc;
3JIEKTPOMArHUTHOM
WHIYKIUU

63 | IIpasuio Jlenua 1 0 VYV cTHBIN

onpoc;

64 | DnexkTporeneparop. 1 0 YcrHbii
CriocoOwr orpoc;
MOJTyYeHUs
BJIEKTPUYECKON
SHEpruu

65 | DnekTpocTaHIMU Ha 1 0 Y cTHBIIT
BO300OHOBJISIEMBIX ompoc;
HUCTOYHHUKAX
SHEPIuu

66 | IloBTOpenue 1 0 YcrHbIl
MPONIEHHOIO OIpoc;

67 | IloBrOpenue 1 0 YcrHbi
MPONIEHHOIO OIpoc;

68 | IloBTOpeHune 1 0 YcrHbli
MPONIEHHOIO OIpoc,

OBIIEE KOJIMYECTBO

YACOB I10 68 11

ITPOI'PAMME




YYEBHO-METOANYECKOE OBECIHHEYEHUE OBPA30OBATEJIBHOT'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYHEHUKA
A B. Ilepbimukun @usznka-8xi. M. [Ipoda;
METOJUYECKUE MATEPUAJIBI JJI1 YUUTEJISA
A B. Ilepbimukun @uznka-8kn M. Ipoda
HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbHI U PECYPCbBI CETU UHTEPHET
http://school-collection.edu.ru
http://fcior.edu.ru
http://www fizika.ru
http://college.ru/fizika/
http://www.school mipt.ru
http://kvant. mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www all-fizika.com/
http://interneturok.ru/ru
http://elkin52 narod.ru/
http://www.all-fizika.com/
MATEPUAJIBHO-TEXHUYECKOE OBECITEUEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
YUEBHOE OBOPY/IOBAHUE
Obopynosanne kabuHeTta
. Jocka ydeOHasi MarHuTHas 2
.Cton yuurensckuii 1
. Ctyn yuurensckuii 1
. Hkag 4
. Cron yuennueckuii 18
.Ctyn yuennueckuii 36
.Creng «KparHble U TOJbHBIE €TUHALBD |
. Tabnmmua «Hexoropbix ¢pusndeckux eanuuH B cucteme CH» 1
9. IlpaBuia mo TexHUKe 0€30MaCHOCTH MPH BBITIOJHEHHE JTA00PaTOPHOH paboThI 1
10. [Macnopt kabunera 1
11. HOyTOYK
12. mpoexTop
13. MOY
OBOPYJIOBAHUE UISI IPOBEAEHHWA IABOPATOPHBIX, IIPAKTUYECKHX PABOT,
JTEMOHCTPALIMIA
Tabmurer
8 kyacc
21 BHyTpeHHsIs1 dHeprus.
22 KoauyecTBO TETIOTHI.
23 3aK0H coXpaHEeHMsI U MpeBpaLleH!s] SHEPTUU.
24 I1lnaBneHue U OTBEPAECBAHUE KPUCTAJUIMYECKUX TEI.
25 Ucnapenune. Kunenue.
26 BnaxxHOCTH BO3ayXa.
27 Pabora rasza u napa rnpu pacluiupeHuu.
28 DexTpu3auus Tel.
29 CtpoeHue aTOMOB.
30 DnexTpuuecKuii TOK. DIEeKTpUUecKasl LieTb.
31 DnexTpuueckuil TOK B MeTajllax.
32 DaexTpuyueckoe HanpsiKeHHe.
33 M3mepenue CUIIbI TOKA U HANIPSDKEHMUSL.
34 DnexTpuUuecKoe COMPOTHBIEHUIE MPOBOAHUKA. 3akoH OMa il y4acTka LermH.
35 YenbHOE CONMPOTHUBIICHNE NPOBOAHUKA.
36 IlocnenoBarenbHOE U APaAJLIENIbHOE COEIMHEHUE MPOBOIHUKOB.
37 MOILIHOCTD 3JIEKTPUYECKOTO TOKA.
38 MarHuTtHoOe noJe.
JlaboparopHoe obopynosanue: Jlabopatopusi
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