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IHHOACHUTEJIBHASA 3AIIMCKA

CogxepxaHue MporpaMMbl HampaBlieHO Ha (HOPMUPOBAHHWE ECTECTBEHHO-HAYYHOW T'PaMOTHOCTH
yUalluXCs M OPTaHM3AlHMI0 W3YyYeHUs (QU3UKH Ha JCITeTbHOCTHOW OCHOBE. B HEW yduTHIBaIOTCS
BO3MOXHOCTH Tpeamera B peanuszanuu TpeboBanuit ®I'OC OOO Kk MmIaHUPYEeMBIM JUYHOCTHBIM U
METaINpeIMETHBIM pe3yibTaTaM OOyUeHHUs, a TAKKE MEKIIPEAMETHBIC CBSI3U €CTECTBEHHO-HAYYHBIX YU4€OHBIX
MPEAMETOB HAa YPOBHE OCHOBHOI'O 00IIEro 0Opa3oBaHus.

OBIIAA XAPAKTEPUCTHUKA YYEBHOT'O ITIPEJIMETA «®U3UKA»

Kypc ¢m3ukn — cucremooOpa3yromuii Ui eCTECTBEHHO-HAYYHBIX YICOHBIX MPEIMETOB, IMOCKOJBKY
(u3HyecKre 3aKOHBI JIOKAT B OCHOBE MIPOIECCOB M SBJICHUMN, H3Yy9aeMbIX XUMHEH, OMOJIOTHEH, aCTPOHOMUEH
u (Qusnueckoir reorpadueii. duznka — 3TO NPEaMET, KOTOPHIA HE TOJHKO BHOCHUT OCHOBHOM BKJIAJ] B
€CTECTBEHHO-HAyYHYI0 KapTHUHY MHpa, HO W TPEAOCTaBIsAeT Haubosee SsCHbIE OO0pa3lbl MPUMEHEHUS
Hay4HOTO METOJIa MO3HaHMs, T.€. Coco0a MOJydeHUs JOCTOBEPHBIX 3HaHUM o mupe. Haxoner, ¢uszuka —
3TO MPEAMET, KOTOPBIM HapsiAy ¢ APYTUMH €CTECTBEHHO-HAYYHBIMHM MPEAMETAMH JIOJHKEH JAaTh IIKOJIbHUKAM
MpeACTaBICHUE 00 YBJICKATEIbHOCTH HAYYHOTO HCCIEAOBAHUS M PAIOCTH CAMOCTOSTEIBHOTO OTKPBITHS
HOBOTO 3HAHUS.

OpHa w3 riaaBHBIX 3a1a4 (U3HUECKOro o0pa3oBaHUs B CTPYKType oOIIiero oopa3oBaHUSI COCTOUT B
(hOpMUPOBAHUN €CTECTBEHHO-HAYYHOI IPaMOTHOCTH M MHTEpeca K HayKe Y OCHOBHOW MacChl 00YJaOIIIXCs,
KOTOpble B JajbHeileM OyAyT 3aHATHI B caMblX pa3HO0OpasHbIX chepax aesrenpHocTH. HOo He MeHee
BaXHON 3a/aueil SIBJISETCS BBISBICHHE W TOATOTOBKA TATAHTIIMBBIX MOJIOJABIX JIFOJCH IS TPOJOIDKEHUS
oOpazoBaHusi W JanbHEHIIEH NPoPEeCCHOHAIBHON MACSITEIBHOCTY B OO0JAaCTH €CTECTBEHHO-HAYyYHBIX
UCCIIEIOBAaHUI M CO3/1aHMM HOBBIX TeXHOJOrui. COrjlacHO NPHHATOMY B MEXAYHapOIHOM COOOLIECTBE
onpeneneHuto, EcTecTBeHHO-Hay4YHass TI'PaMOTHOCTh — 3TO CHOCOOHOCTh YEJIOBEKa 3aHMMATh AKTHBHYIO
IPaXJIaHCKYIO MO3UIMIO M0 OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMM HayKaMH, U
€ro roTOBHOCTb MHTEPECOBATHCSI €CTECTBEHHO-HAyYHBIMU HAesAMHU. HaydHOrpaMOTHBIN 4e€IOBEK CTPEMUTCS
y4acTBOBAaTb B APryMEHTHUPOBAHHOM OOCYXAEHHMU HpOOIEeM, OTHOCAIIMXCA K €CTECTBEHHBIM HayKaM M
TEXHOJIOTUSM, YTO TPEOYET OT HEero CJeIyIOLUX KOMIETEHTHOCTEM!:

— HAY4YHO OOBACHSATDH SIBJICHMUS,

— OLIEHUBATh U IOHUMATh 0COOEHHOCTH HAyYHOTO MCCIIEeI0BaHu,

— UHTEPIPETUPOBATH IaHHBIE U UCIIOJIb30BaTh HAYYHbIE 10KA3aTEIbCTBA JUIs [IOJYyYEHUs BBIBOJIOB.

N3yuenune ¢u3Mku crocoOHO BHECTH pellarolMii BKJIAA B (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOMU
I'PaMOTHOCTH 00YYarOIIUXCSL.

HEJIN U3YYEHHUSA YYEBHOI'O IPEIMETA «®U3UKA»

enn wn3yueHuss ¢GU3MKUM Ha YpOBHE OCHOBHOro oOriero oOpas3oBanusi ompeneneHsl B KoHuenuuu
npernojaBaHus yuebHoro npeamera «®Pusuka» B oOpa3zoBareibHbIX opranusanusax Poccuiickoin ®enepanuu,
peanu3yolMX OCHOBHbIE 0O0IIe00pa3oBaTebHble IPOrpaMMbl, YTBEp)KAEHHOM pemeHueM Kosuteruu
MunucrepcTBa npocserienus Poccuiickoit @enepanuu, npotokod ot 3 aexkadps 2019 r. Ne [TK4BH.

Lenu nzydyeHus GU3MKU:

— MpHOOpETEeHNEe UHTEpeca U CTPEMIIEHHSI 00YyJaIOLIUXCsl K HAYYHOMY U3YUEHHUIO TPUPOIbI, pa3BUTHE
UX MHTEJUIEKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEH;

— pa3BUTHE MpPEJCTABICHUA O HAyYHOM METOJIE MO3HaHUS U (HOPMUPOBAHHME HCCIIEAOBATEIBCKOTO
OTHOIIEHHUS K OKPYKAIOIIUM SIBIICHUSM;

— (opMHpOoBaHHE HAYYHOTO MHMPOBO33PEHMS KaK pe3ysibTaTa M3y4eHUs OCHOB CTPOCHHS MaTepUu U
(byHaMEHTaJIbHBIX 3aKOHOB (DU3UKH;

—  (opMupoBaHue NpeACTaBICHUN O poin (U3MKH Ui Pa3BUTHsS JPYrHMX €CTECTBEHHBIX Hayk,
TE€XHUKH U TEXHOJIOTH;



— Ppa3BHUTHE MPEJCTABICHUNA O BO3MOXHBIX cdepax Oyaymiedl npodeccrHoHalbHONW AeATeNTbHOCTH,

CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JAJIbHEHIIEMY O0YYEHHUIO B ’TOM HaAIPaBJICHUH.
JlocTIbKeHHe STHX Iiesiell Ha ypOBHE OCHOBHOTO 0OILIero oOpa3oBaHUs OOECIIEYMBAETCS PELICHUEM

CIIEIYIOIINX 3a/1ay:

— mnpuoOpeTeHne 3HAHMKA O JUCKPETHOM CTPOCHHMH BEIIECTBA, O MEXAHWYECKUX, TEIUIOBBIX,
IEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— TNpUOOpeTeHHe YMEHUH ONHCHIBATh W OOBICHATH (PU3MUECKUE SBICHUS C WCIOJIb30BAHUEM
MOJIYYCHHBIX 3HAHU;

— OCBOEHHME METOJIOB pELICHUS MNPOCTEUIIMX PACYETHBIX 3a/ad C HCIIOJIb30BAHUEM (PU3MUYECKUX
MoJeliel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

— pa3BUTUE YMEHHUI HaOJI0aTh IPUPOIHBIE SBJICHUS U BBIIOJIHSTH ONbITHI, JIJAOOpAaTOpHbIE padOTHl U
AKCIEPUMEHTAJIbHBIE UCCIIEOBAHMS C MCIIOJIb30BaHUEM U3MEPUTEIBHBIX IPUOOPOB;

—OCBOCHHE MPUEMOB PabOThl ¢ MHMOpPMaIHe (PU3NIECKOTO COAepkKaHUs, BKIIIOYass UHPOPMAIIUIO O
COBPEMEHHBIX JOCTKEHUAX (PU3UKH; aHAIU3 U KPUTUYECKOE OLIEHUBAaHUE UH(POPMALINH;

— 3HAKOMCTBO cO cdepamu NpodeCCHOHATBHOU JCATENHHOCTH, CBS3aHHBIMH C (U3HKON, U
COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JOCTHKEHUSIX (U3NYECKOI HAYKH.

MECTO YUEGHOI'O IPEJIMETA «®U3UKA» B YUEBHOM IIJIAHE

B cootBerctBUM ¢ ®T'OC OOO (usuka sBiseTcs 00sS3aTeIbHBIM MPEIMETOM Ha YPOBHE OCHOBHOTO
obmero obpaszoBanms. [laHHas mporpaMMa TpeaycMaTpuBaeT u3ydeHue (U3uKd Ha 0a30BOM ypOBHE B &
Kiacce B 00béMe 68 yacoB 10 2 yaca B HEJIENIIO.

COILEPKXAHUE YYEBHOI'O ITPEJIMETA

Paznen 1. TeroBrle ABIeHUA

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJISIPHO-KMHETHUECKON TEOPHH CTPOEHUs BeliecTBa. Macca U pa3Mepbl
aTOMOB U MoJieKyJ. ONbIThL, MOATBEP:KIAIOINE OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KHHETHUECKOI TEOPHH.

Mogenu TBEPAOTO, KHUIKOTO U ra3000pa3HOrO COCTOSIHUN BellecTBa. Kpucrammueckne u amopgHbIe
tena. OObsICHEHHE CBOMCTB Tra3oB, JKHMIKOCTEH M TBEPABIX TEJI HAa OCHOBE IMOJIOKEHUN MOJEKYJSPHO-
KHHETHYecKoi Teopun. CMayrBaHUe U KallWJUIApHBIC BJIEHUS. TeIIoBOe pacIMpeHue U CKaTHe.

Temnepatypa. CBs3b TeMIIEpaTypbl CO CKOPOCTHIO TEIIOBOTO JIBM)KEHUS YaCTHIL.

Buytpennsis sHeprusi CriocoObl M3MEHEHHUsI BHYTPEHHEH SHEpruu: Teruioneperada M COBEpIICHHE
paboTel. Busel Temnonepenaun: TeriIONpPOBOIHOCTh, KOHBEKIIHS, U3IyUYeHUE.

KonuuecTBo TemnoTel. Y aenbHas TEINIOEMKOCTD BELIECTBA. TerI000MeH U TeI0BOE paBHOBECHE.

VYpaBHenue temaoBoro Oananca. [InaBnenue u oTBepAEBaHHME KPHUCTAUIMYECKUX BEIIECTB. Y eibHas
teriota muasieHus. [lapooOpasoBanue u xonaencanusi. Mcnapenne (MC). Kunenue. YnenbHas termiora
napoo6pa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATyphl KUTMIEHHS OT aTMoc(epHOoro naBieHus. BraxHocTs Bo3ayXa.

DHeprus TOIUIMBA. Y IeIbHAs TENJI0Ta CrOPAHUSL.

[Tpunnuner padotel TermoBbix apurateneid. KIIJ[ TermmoBoro asurarens. TermioBble ABUraTenu u
3amuTa okpyxatouieit cpeasl (MC). 3akoH coxpaHeHUs U MPEBpAllleHUs SHEPTUU B TEIUIOBBIX Mpolieccax
(MO).

JeMoHCcTpamun
1. Habmronenue OpOYHOBCKOTO JIBHKEHHUS
. Habnronenune muddysun
. Habmroienue siBieHuii cMaunBaHUs U KaMUJUISIPHBIX SIBJICHUIMA
. HaGnroenue TemnoBoro pacuimpeHus Tei
. IsMeHeHue naBieHus ra3a npyu N3MEHEHUU 00bEMa U HarpEeBaHUH MM OXJIQKICHUU
. [IpaBuiia u3MepeHust TeMrnepaTypbl
. Bugpl Tenonepenauu
. OxnaxeHrue npyu COBEPIICHUHN pPaOOTHI
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9. HarpeBanue npu coBepIICHUU paObOThl BHEITHUMHU CHIIAMH
10. CpaBHeHue TEMIOEMKOCTEH pa3IMYHBIX BEIIECTB

11. HaGmroneuue KuneHus

12 .Habmronenue mocTosHCTBA TEMIIEPATyphl IPU TUIABJICHUN
13. Mopenu TenIoBbIX IBUTATENICH

Jlabopamopusie pabomot u onvimul

1. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJICKYJIIPHOTO MPUTSHKCHUS

2. OnbITH IO BRIPALTUBAHUIO KPUCTAJIIOB MMOBAPEHHOM COJIM WIIK caxapa

3. OnbITH IO HAOMIOICHHUIO TEIUIOBOTO PACIIMPEHHS T'a30B, )KUIKOCTEH 1 TBEPIBIX TEIl

4. OmnpeneneHue AaBJICHUS BO3yXa B OaJTOHE IINPHULIA

5. OmBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJIEHUSI BO3/yXa OT €ro 00bEéMa M HarpeBaHUsI NN
OXJTAXKJCHUS

6. [IpoBepka TUMOTE3bI IUHEHHOW 3aBUCUMOCTH JUTHHBI CTOJIOWKA KUIAKOCTH B TEPMOMETPUUICCKON TPyOKe
OT TeMIIEPATypPhI

7. HabnroieHue n3MeHeHusl BHYTpEHHEN SHEPTUH Tejla B pe3yJibTaTe TeIionepeadn U padoThl BHELTHUX
cuI

8. UccnenoBanue sSBJICHUS TEIIOOOMEHA MTPH CMEITUBAHUH XOJIOJHOM M TOPSTIEi BOBI

9. OnpexneneHre KOJMIECTBA TEIUIOTHI, MTOTYYCHHOTO BOJIOH IPH TEIUIOOOMEHE C HarpeThIM METAJLTYECKIM
ATUHIPOM

10. Onpenenenne yaenpHON TETUNIOEMKOCTH BEIIECTBA

11. UccnenoBanue npouecca ncnapeHus

12. OnpeneneHue OTHOCHTEIHHON BIQKHOCTH 03yXa

13. Onpenenenue yneabHON TEMIOTHI IUIABJICHUS JIbJa

Pa3znen 2. JiiekTpryeckne U MAarHUTHbIE SIBJICHUSI

DnekTpuzanusa Tea. [[Ba poaa 3yIeKTpuyecKux 3apsaoB. B3zaummopaeicTBUE 3apsiKEHHBIX TeNl. 3aKOH
Kynona (3aBUCMMOCTD CHIIBI B3aUMOJCHCTBUS 3apsyKEHHBIX TEJ OT BEJTUUYMHBI 3apAI0B M PACCTOSHUS MEXKITY
TeJaMu).

Onektpuueckoe rmose. HanpsxkEHHOcThs  snekTpuyeckoro mons. [lpuHnun — cynepro3uuuu
AIIEKTPUYECKHX MMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenn »snexkTpuyeckux 3apsaioB. OJEMEHTapHbIM dyekTpuueckui 3apsig. CrtpoeHue aroma.
[IpoBOTHUKY U TUANIEKTPUKU. 3aKOH COXPAHEHUSI AIEKTPUUYECKOTO 3apsiia.

DNeKTpUYeCKUi TOK. YCIOBUS CYIIECTBOBAHUS JEKTPUUYECKOTO TOKA. VICTOUHUKH MOCTOSIHHOTO TOKA.
JIeCTBHS AIIEKTPUUECKOTO TOKA (TEIJIOBOE, XMMHUYECKOE, MarHUTHOE). DJIEKTPUUECKUU TOK B HKHUAKOCTAX
U razax.

Onexktpuueckass uenb. Cuna Toka. Dnekrpuueckoe HampspkeHue. CONMpOoTUBJICHHE MPOBOIHHKA.
YaensHOE compoTHBiIeHUE BemiecTBa. 3akoH Oma s yuactka 1enu. [locnenoBarensHoe W mapaiienbHOE
COEIMHEHUE MPOBOTHUKOB.

PaGora u MomHOCTH 3JeKTpuuecKoro Toka. 3akoH Jxoyns— JleHna. DnexkTpuueckue Lenud u
MOTpeOUTENH dIEKTPHUUECKO dHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[locTrosiHHble MarHuThl. B3amMmoaelcTBHE TOCTOSIHHBIX MArHMTOB. MarHutHoe nose. MarHuTHoe
noJjie 3eMJu U €ro 3HaueHue JUIs >ku3HU Ha 3emiie. OnbIT Dpcerena. MarHuTHOE ToJie 3JIEKTPUUYECKOro TOKA.
[IpuMeHeHne 3eKTPOMarHiToB B TEXHUKE. [[eficTBHEe MarHUTHOTO MOJIsL HA MTPOBOJIHUK C TOKOM.

DNeKTpoABUTaTENb TMOCTOSHHOTO TOKa. Mcrmonp30BaHWE SIEKTpOABUTATENIEd B  TEXHUYECKHUX
YCTPOMCTBAX U HA TPAHCHOPTE.

Onbitel @apanes. SIBieHue 3MeKTpoMarHUTHOM MHAYKUuU. IIpaBuno JleHua. DnexTporenepatop.
CriocoOblI MoTydeHus AIIEKTPUIECKON SHEPTUU. DIIEKTPOCTAHIIMN Ha BO30OHOBIISIEMBIX UCTOYHUKAX YHEPTUH.

Jemoncmpayuu

1. Dnextpuzanus Ten



JIBa poJia 3JIEKTPUYECKUX 3apsAI0B U B3aUMOJCUCTBUE 3apPSKEHHBIX T
YCTpPOUCTBO U JEHCTBUE IEKTPOCKOTIA
DnexTpocTaTuuecKas HHAYKLNS
3aKOH COXpaHEHHUs NEKTPUUECKUX 3apSAI0B
IIpoBOHMKY U TUDIEKTPUKH
MoaenupoBaHue CUIOBBIX JIMHAN 3JIEKTPUYECKOTO OIS
HcToYHMKY TOCTOSITHHOTO TOKA
JIercTBUSA DIEKTPUYECKOTO TOKA
. DIIEKTPUYECKUN TOK B )KUJIKOCTH
. ['a30BB11 paspsin
. I3mepenue cuibl TOKa aMIepMeTpoM
. I3mepeHue 3JIeKTpUYeCcKOro HaNnpshKEHUsT BOJIBTMETPOM
. Peocrar u mara3uH cCOnpOTUBIICHUN
. B3anmoiericTBre MOCTOSIHHBIX MAarHUTOB
. MoaennpoBaHre HEBO3MOKHOCTH PA3CIICHUS ITOJIFOCOB MarHuTa
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. MonienupoBaHie MarHUTHBIX 110JIEW NOCTOSTHHBIX MarHUTOB

. OmbIT Dpcrena

. MarnuTHO€ noJie Toka. DNEeKTPOMAarHuT

20. [leficTBHE MarHUTHOTO TOJISI HA TPOBOHUK C TOKOM

21 DneKkTpoJBUraTeINh IOCTOSHHOTO TOKa

22. VlccnenoBaHue SIBIICHUSI DJIEKTPOMArHUTHON MHTYKITUH

23. OnbiTer Dapajes

24. 3aBUCHMOCTD HAIpaBJICHUS HHIYKIIMOHHOTO TOKa OT YCJIOBUH €r0 BOZHUKHOBEHUS
25. DneKTporeHepaTop NOCTOSTHHOTO TOKa

ol
©

Jlabopamopnuvie pabomul u onvimul

OmnbIThl O HAOTIOICHUIO IEKTPU3ALMH TeJI HHIYKIHMEN U IPH CONPUKOCHOBEHUN
HccenenoBanue NeHCTBUS DIIEKTPUUECKOTO MOJIA HA IPOBOJHUKH U AUDJICKTPUKHU
CoOopka u mpoBepka pabOThI AMEKTPUIECCKON IIETH MOCTOSTHHOTO TOKa
W3mepenue u peryaupoBaHye CUibl TOKa
W3mepenue U peryaupoBaHue HAIPSDKEHUS

6. HccnenoBanue 3aBUCHMOCTH CHUJIbI TOKA, UIYILIETO Yepe3 PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U
HaIPSDKEHUS HA PE3UCTOPE

7. OmbITbI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb IEKTPUYECKOTO CONPOTUBIIEHUS IPOBOJAHUKA OT €ro JUINHBI,
IJIOLIA/IN MOTIEPEYHOT0 CEUYEHU U MaTepuaa

8. IIpoBepka mpaBuiia CIOXKEHUS HANPSHKEHUH MPH MOCIEI0BaTEIbHOM COSIMHEHUH ABYX PE3UCTOPOB

9. IlpoBepka npasuia Juisl CUJIbI TOKA NPYU NapajlIEIbHOM COEIMHEHUH PE3UCTOPOB

10. Onpenenennie paboThl NMEKTPUUECKOTO TOKA, UIIYLIETO Yepe3 Pe3UcTop

11. OnpeneneHre MOLUTHOCTH JIEKTPUUECKOTO TOKA, BBIJIENIAEMOM Ha pe3ucTope

12. UccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UIYIIETO Yepe3 JIAMIIOUKY, OT HANpsDKEHUS Ha Hel

13. Onpenenenue KII/I narpeBatens

14. UccrnenoBanre MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSSHHBIX MarHUTOB

15. V3yueHre MarHUTHOTO MOJIsI MOCTOSTHHBIX MarHUTOB NPU UX OObETMHEHUH U Pa3/IelIeHuN

16. UccnenoBanue neiicTBUS 3JEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY

17. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIBI B3aUMOJICHCTBHS KAaTYIIKH C TOKOM M MarHuTa OT CUJIbI
TOKa U HalpaBJICHMs TOKA B KaTyIIKE

18. U3zyuenue neiicTBUS MarHUTHOTO T10JIs Ha MTPOBOJIHUK C TOKOM

19. KonctpynpoBanue M u3ydyeHHE PaOOTHI AIIEKTPOABHUraTENs

20. N3mepenne KIT/{ anexkTpoaBuraTeabHON YCTaHOBKU

21. OmBITHI 1O UCCIIEAOBAHUIO SIBJICHUS JIEKTPOMArHUTHON MHIYKIIMU: UCCIIEI0BAaHIE U3MEHEHUI
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SHAYCHHUA U HAITPABJICHUA UHAYKIIMOHHOI'O TOKA

INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIbTATHI
N3ydyenne ¢u3ukun B 8§ Kacce HAMpaBlIeHO HA JOCTH)KCHHE OOYYAIOIMIMMUCA JIMIYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX Pe3yIbTaTOB OCBOCHUS y4EOHOTO IIpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbBI
Ilampuomuueckoe éocnumanue:
— IMpOsBIIEHUE UHTEpECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PM3NUYECKON HAYKHU; —

[IEHHOCTHOE OTHOIICHHUE K IOCTH)KEHHUSM POCCUHCKHUX YUEHBIX (PH3UKOB.

I'pasxicoanckoe u 0yxo6no-npagcmeennoe 6ocnumanue:
— TOTOBHOCTb K aKTUBHOMY Y4aCTHUIO B 00CYKJI€HUU OOIIECTBEHHO-3HAYMMbIX U ITHUYECKUX MPOOIIEM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUH (PU3UKH;

— OCO3HAaHUEC BAXKHOCTU MOPAJIbHO-3TUYCCKUX IMPUHIUIIOB B ACATCIbHOCTU y‘IéHOFO.

Icmemuueckoe eocnumanue:
— BOCIPUATHE ICTETUYECKUX KauecTB (PU3NYECKON HAyKH: €€ TapMOHUYHOTO MMOCTPOECHHUSI, CTPOTOCTH,
TOYHOCTH, JTAKOHUYHOCTH.

Ilennocmu nayunozo nosnanus:
— OCO3HaHHE [EHHOCTH (PU3UYECKOI HayKH KaK MOIIIHOTO MHCTPYMEHTA MO3HAHHs MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUIA, BAXKHEHIIIEH COCTABIISIIOIIEH KYJIbTYPHI;
— pa3BUTHE HAYYHOU JTH0003HATEIHHOCTH, UHTEPECA K UCCIIEI0BATENbCKON JeSITENbHOCTH.

Dopmuposanue Kyaomypol 300p06ba U IMOUUOHATLHO20 DJ1A2ONONYHUA:
— OCO3HaHHE LIEHHOCTU 0€30MacHOT0 00pa3a KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUDE,
Ba)KHOCTHU MPaBHJI OE30MACHOTO MOBEICHUS Ha TPAHCIIOPTE, Ha IOPOTax, C AIEKTPUUECKUM U TEIIOBBIM
00opy/nOBaHKEM B JOMAIIHUX YCIOBUSIX;
— c(hopMHpPOBAaHHOCTH HaBbIKa peIeKCHH, IPU3HAHNE CBOETO MpaBa Ha OMMOKY M TaKOro e MpaBa y
JPYroro 4eioBeka.

Tpyooeoe éocnumanue:
— aKTHUBHOE YYacTHE B PEIICHUU MPAKTUYECKUX 3a/1a4 (B paMKax CeMbHU, IIKOJIbI, TOPOa, Kpas)
TEXHOJIOTUYECKON U COLUATbHON HAMpPaBICHHOCTH, TPEOYIOIINX B TOM YUCie U GU3NIECKUX 3HAHUI;—
UHTEpEC K MPAKTHUYECKOMY H3YYEHHUIO Mpodeccuii, CBI3aHHBIX C PUIUKOI.

DKonozuueckoe socnumanue:
— OpHUCHTalMA Ha IPUMCHCHUC (1)I/ISI/I‘leCKI/IX 3HAHUM JJIs PCIICHUA 3a1a4 B obnactu Oprmanmeﬁ
CpCAbl, IIJIAHUPOBAHUS IIOCTYIIKOB U OLCHKH UX BO3MOXKHBIX MOCJIEeACTBUN IJIA Oprmammeﬁ
CpeAbl;— OCO3HAaHHC r100aJIbHOTO XapaKTepa 35KOJOTHYCCKUX HpO6J'IeM n l'IyTefI HX pCHICHUH.

Aoanmauusa 00yuauezoca K U3MEeHAIOUWUMCA YCI08UAM COUYUATbHOU U RPUPOOHOIL CPedbl:
— MOTPeOHOCTH BO B3aUMO/ICHCTBUY MPH BBIMOJTHEHUU UCCIEIOBAHUN U TIPOEKTOB (PU3NIECKOM
HAMPaBJICHHOCTH, OTKPBITOCTh OTBITY M 3HAHUSM JIPYTHX;
— TMOBBIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO AeATEIbHOCTD;
— noTpeOHOCTh B POPMUPOBAHNYU HOBBIX 3HAHMIA, B TOM 4YHCIie (GOPMYTUPOBATH UJICH, TOHSITHUSA,
TUNOTE3bl 0 (PU3UYECKHX OOBEKTaX U SBICHUSIX;
— O0CO3HaHHE JePHUINTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKH,



— IUIAaHHUPOBAHME CBOETO PA3BUTHS B MPHOOPETEHNU HOBBIX (PM3UUECKUX 3HAHUI,

— CTpEeMJICHHE aHAJIM3UPOBATh U BBISIBIISITH B3aUMOCBSI3U IPUPOIBI, 00IIECTBA 1 SKOHOMUKH, B
TOM YHCJI€ C HCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

— OILIEHKA CBOUX JCUCTBUH C y4ETOM BIIMSHHS HAa OKPYXAIOIIYIO CPely, BOZMOKHBIX IJT00ATbHBIX
IIOCJIEACTBUM.

METAIIPEMETHBIE PE3YJIbTATBI
VYHuBepcanbHbIE TO3HABATEIbHBIE ICUCTBUS
bazoevie nozuueckue oeiicmeus:
— BBISIBJISTH M XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKN OOBEKTOB (SIBJIICHUN);
— YCTaHaBJIUBATh CYIIECTBEHHBIN MPHU3HAK KJIACCU(PUKAIIUHA, OCHOBAHUS ISl 0000IIIEHNS U CPAaBHEHNS,
— BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHS B paCCMaTPUBAEMBIX (PaKTax, TAaHHBIX U HAOIIOJACHUSX,

OTHOCAIIIUXCA K (1)I/ISI/I‘-I€CKI/IM SABJICHUAM

— BBIABJIATH MPUYUHHO-CICACTBCHHBIC CBA3H ITPU U3YUCHUU q)HSI/I‘IeCKI/IX SIBJICHUU U MponecCoB;, JACIaTh

BBIBOJIbI C UCIIOJI30BAHNEM JETYKTUBHBIX U MHyKTUBHBIX YMO3aKJIIOUEHHUH, BbIABUTaTh TUIOTE3bI O
B3aUMOCBS3X (PU3NUECKUX BEIUYUH;
— CaMOCTOSITENIbHO BBIOMPATH CIIOCOO pelieHus yueOHoH Gu3nueckoit 3aaun (CpaBHEHHE HECKOJIBKHUX
BApUAHTOB pellieHus], BEIOOp Hanbosee MoAXO0SIIET0 ¢ YYETOM CaMOCTOSATENbHO BbIIETICHHBIX
KpUTEPUEB).

ba3zoevle uccneoosamenwvckue oelicmeus:
— HCTOJIL30BaTh BOMPOCHI KaK UCCIEA0BATEIIbCKUN HHCTPYMEHT MTO3HAHMS
— TPOBOAMTH MO CAMOCTOSTEIFHO COCTABJICHHOMY TUIAHY OTIBIT, HECIIOKHBIN (DU3UICCKUIT
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHNE (DH3NUECKOTO SBJICHHUS;
— OILICHMBaTh HA MPUMEHUMOCTD U JOCTOBEPHOCTh MH(OPMAITHIO, TIOJYICHHYIO B XOJI€ UCCIICIOBAHUS
WJTU DKCIIEPUMEHTA;
— CaMOCTOSATEIHLHO (OPMYJIUPOBATH 0OOOIIIECHHUS M BBIBOJIBI IO PE3yJIbTaTaM IMPOBEAEHHOTO
HaOJIIOJICHHS, OIIbITA, UCCIIENOBAHUA;
— TMPOTHO3MPOBATH BO3MOXKHOE JAJIbHEHIIIEE pa3BUTHE (U3HMUECKHUX ITPOIIECCOB, a TAK)KE BBIJIBUTATh
MIPEANOJIOKEHHS 00 UX PA3BUTHUH B HOBBIX YCIOBHSX U KOHTEKCTaX.

Paboma c ungpopmayuei:
— MPUMEHSTH Pa3JIM4HbIe METO/IbI, HUHCTPYMEHTHI U 3aIIPOCHI IIPH MOUCKE U 0TOOpE UH(POPMALINH WUIIH
JAHHBIX ¢ YY4ETOM MPEATIOKEHHON yueOHOM Pu3nuecKkoi 3a1auu;
— aHaJIM3UpOBaTh, CHCTEMAaTU3UPOBATh U UHTEPIPETUPOBATH HH(MOPMALIMIO Pa3IMYHBIX BUIOB U (HOpM
MIpe/ICTaBJICHHUS;
— CaMOCTOSITENBHO BBIOUPATh ONTUMANBEHYIO (POpMY TIpeICTaBIeHHUS] HHPOPMAIIMK U WILTIOCTPUPOBATH
peliaeMble 3a7a4u HECIOKHBIMH CXeMaMHU, TuarpaMmMaMu, HHOUM rpauKoi U uX KOMOMHAIIHSIMH.

yHI/IBepCaJIbHBIe KOMMYHUKATHUBHBIC JIeNCTBUSA

Obwenue:

— B XO0AC O6cy)K,[[eHI/I}I y‘IC6HOFO Marcpurajia, pe3yJbTaTOB J'Ia60paTOpHLIX paGOT H MMPOCKTOB 3a1aBaTb
BOIIPOCHI IO CYIICCTBY 06CY)KI(8.CMOI\/'I TEMBbI U BbBICKA3bIBATb UJICU, HAICJICHHBIC Ha PCHICHUC 3ala4U U
MOAACPIKAaHUC 0J1aroxxeaaTeIbHOCTH 06H_[CHI/I$I;



— COIOCTaBJIATh CBOU CYXJIEHUS C CYXKACHUAMU IPYTHX YYACTHUKOB AUAJIOTa, OOHAPYKUBATh Pa3Inuue U
CXOJICTBO IMO3UIIMI; BRIPAXKATh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMUCbMEHHBIX TEKCTAX; MMyOIMYHO
MPEJCTABIATH PE3YIbTAThl BBITOIHEHHOTO (PU3UUECKOTO OTBITA (IKCIIEPHUMEHTA, CCIICAOBAHMS, TPOCKTA).

Coemecmuasn deamenbHocmy (COMpyOHUYECH80):
— IOHMMATh U UCIOJIb30BaTh IPEUMYLIECTBA KOMaHIHON U HHAUBUAYAIBHON pabOThI IPU pPELICHUH
KOHKPETHOW (PU3NIECKOM MPOOIIEMBI;
— MPUHUMATh LEIH COBMECTHOM JESITEIbHOCTH, OPIraHU30BbIBATh AEUCTBUS 110 €€ JOCTUKEHUIO:
pacnpeiensaTh poyi, 00CYKAaTh MPOLIECCHI U Pe3yIbTaThl COBMECTHOM pabOThI; 0000IIaTh MHEHHUS
HECKOIBKHX JIIOJICH;
— BBIIOJIHATH CBOIO YacTh padOThI, JOCTUTasi KAUECTBEHHOT'O pe3yJbTaTa I10 CBOEMY HAlPaBJIECHUIO U
KOOPJIMHUPYSI CBOU JEUCTBUS C JPYTUMHU WIEHAMU KOMaH/Ibl;
— OIICHMBATh Kau€CTBO CBOETO BKJIaJia B OOMIMN NPOIAYKT MO KPUTEPHSIM, CAMOCTOSITETIbHO
c(OpMYyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS.

YHuBepCaNbHbBIE PETYIATUBHBIEC IEHCTBUS

Camoopzanusayun:
— BBISABJIATH NPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYALIUAX, TPEOYIOLIUX Ul pelleHNs PU3NIECKUX
3HAHHI;
— OPUEHTUPOBATHCS B PA3JIIUYHBIX MOJX0AaX MPUHATHS PElIeHUH (MHIUBUAYAIbHOE, IPUHATHE
pelIeHus B IpyIIe, IPUHITHE PELIEHUH Tpynnoil);
— CaMOCTOSITEJIBHO COCTABJIATh AJITOPUTM pellieHus] GU3NYECKOM 3a/1a4ul WK TUIaHa UCCIIE0BaHNUS C
Y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEMN, apryMEHTUPOBATh MpeiaraeMble
BAPUAHTHI PEIICHU;
— JienaTth BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

Camokonumpons (peghrexcus):
— J1aBaTh a/ICKBaTHYIO OLICHKY CUTYaIlUH U Mpeasiarath 1jiaH e€ N3MEeHEHUs;
— OOBACHATH IPUYUHBI JOCTHXKEHUS (HEAOCTHXKEHNUS) PE3YNIbTaTOB ACITEIbHOCTH, 1aBaTh OL[CHKY
MPUOOPETEHHOMY OTIBITY;
— BHOCHUTb KOPPEKTHUBBI B JESTEILHOCTD (B TOM YHCIIE B XOJ BHIIIOJHEHUS! (PU3NYECKOTO HCCIIeT0BAHUS
WJIM MPOEKTa) HA OCHOBE HOBBIX 0OCTOSTENILCTB, H3MEHUBIIIMXCS CUTYaI[Mil, YCTAHOBIEHHBIX OIIHOOK,
BO3ZHUKIIIUX TPYTHOCTEH;
— OIICHMBATh COOTBETCTBUE Pe3y/IbTaTa LEIH U YCIOBUSIM.

QMOMMOHaJleblﬁ UHmesieKkm:
— CTaBUTH ce0s Ha MECTO APYroro 4€jioB€Ka B XOJ€ CIiopa Wik JUCKYCCHU Ha HAYUYHYIO TEMY,
IIOHUMATb MOTHUBLI, HAMECPCHUA U JIOTUKY APYTOIO.

Ilpunamue ceda u opyzux:
— TMpHU3HABaTh CBOE MPABO Ha OLIMOKY IIPH pelIeHrnr (PU3HUECKUX 3a/1a4 WM B YTBEPKACHUAX HA
Hay4YHbIE TEMBI U TAKOE K€ MPaBO JAPYroro.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JI0JDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTD Y 00YJaIOLIUXCs
YMEHUU:

— HCIIOJIB30BaTh MOHATHUA: MACCa U Pa3MCPbl MOJICKYJI, TCIIJIOBOC ABHIKCHUC ATOMOB U MOJICKYJI, aIrperaTHbIC
COCTOSAAHUA BCHICCTBA, KPUCTAJNIMUCCKUC U aMOp(I)HLIC TCIa, HaCBIILICHHBIN U HEHACHIIICHHBIN 1ap, BJIIa’)KHOCTb
BO3yXa, TCMIICpAaTypa, BHYTPCHHAA DHCPTIUA, TEIUIOBOM JABUTaTClIb, BHCMCHTapHBIﬁ BHGKTpI/I‘-IeCKI/Iﬁ 3apsn,
QJICKTPUYCCKOC ITOJIC, TPOBOAHUKHU U OUIJICKTPUKH, IMOCTOSTHHBIM BHCKTpI/I‘-ICCKI/Iﬁ TOK, MAarouTHOC I10JIC;

— pasjin4yaTh SABJICHUA (TCHJ'IOBOC pacmnpeHHe/cmaTHe, TCIUIONCpEeaala, TCIJIOBOC paBHOBCCUEC, CMAaYUBAHUC,



KallWUISIPHBIC SBJICHUS, MCHIApEHKe, KOHJCHCAIMS, TUIABJICHUE, KpUCTaIM3alus (OTBEpAeBaHKE), KUIICHHE,
Terionepeaaya (TerIonpoOBOIHOCTb, KOHBEKIIMS, U3JIYYCHHE); FICKTPU3ALIUS TEJl, B3aUMOJICUCTBUE 3apsJIOB,
JIEUCTBUSA AJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJICHCTBUE MATHUTOB, JIEMCTBUE MAarHUTHOTO
MOJISl HA MPOBOJIHUK C TOKOM, AJIEKTPOMArHUTHAs MHAYKIMS) 110 OMUCAHUIO UX XapAKTEPHBIX CBOMCTB M HA
OCHOBE OIIBITOB, IEMOHCTPHPYIONIUX JaHHOE (PU3MUECKOE SBJICHHCE;

— pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (PU3UYCCKUX SBICHUN B OKPYXAIOINIEM MHPE, B TOM YHCIC
(dusnyueckne SBJICHHWS B TNPUPOJIC: TMOBEPXHOCTHOE HATSHKEHUE WM KAMWULIPHBIC SIBICHUS B IPHUPOJE,
KpUCTaJUTBl B Tipupoje, uiinydenue CoiHia, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00Opa3oBaHUE POCHI,
TyMaHa, HHEes, CHEera; dJICKTPHUECKUE SBIICHUS B aTMOCc(hepe, SJICKTPUIECTBO )KUBBIX OPTaHU3MOB; MAaTHUTHOE
moJie 3eMiiH, JIpeid TMOIIOCOB, POIh MAarHUTHOTO TOJS JUIS JKU3HH Ha 3eMile, MOJISIPHOS CHUSHUE; MPU ITOM
MEPEBOJIUTh MPAKTHUYCCKYIO 3a7a4y B YU4COHYIO, BBIJICIATH CYIICCTBCHHBIE CBOMCTBA/MPU3HAKU (DU3HUECKUX
SIBJICHUM;

— OIKChIBaTh HM3y4YEHHBbIE CBOWCTBA Tel W (UM3MYECKUE SBIICHUS, HCHOJB3YS (U3HUECKHUE BETUUHHBI
(TemmepaTypa, BHYTPEHHSS 3HEPTHsl, KOJUYECTBO TEIJIOTHI, y/AeiIbHas TEIIOEMKOCTh BEIIECTBA, yJElIbHas
TEIUIOTa IUIABJICHMA, YJAENbHas TeIsIoTa MapooOpa3oBaHuUs, yIelbHAass TEIUIOTa CrOpaHusl TOILIMBA,
K03((UIIMEHT MOJIE3HOTO AEUCTBUS TEIUIOBOI MAIlIMHBI, OTHOCUTENIbHAS BIQXKHOCTh BO3AYXa, AIEKTPUUECKUI
3apsj, CHIa TOKa, JJIEKTPUYECKOE HAINPSDKCHHWE, COIPOTHBICHUE IPOBOJHMKA, YAEIBHOE COIPOTHBIICHHE
BEIECTBA, pab0Ta U MOIIHOCTH 3JEKTPUUYECKOTO TOKA); MPU ONMHUCAHUU MPABHIBHO TPAKTOBATh (U3NUYECKUI
CMBICTT HCIIOJIb3YEMBIX BEJIWYHMH, OOO3HAUEHUS U €AWHULBI (PU3MUECKUX BEIMYMH, HAXOIUTh (QOPMYIbI,
CBS3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEJIWYUHY C JAPYTUMHU BEIUYMHAMH, CTPOUTH T'padUKU HM3yYEHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEIUUNH;

— XapaKTCpPUu3oBaThb CBOMCTBA TECII, (bHSH‘-IeCKI/Ie ABJICHUSA W HNPOUECCChI, UCIOJIb3Yysd OCHOBHBLIC IMOJIOXCHUSA
MOJIEKYJISIPHO-KHHETUYECKON TEOPUH CTPOCHUS BEIIECTBA, MPUHIIUII CYNEPIO3UINH MoJel (Ha KaueCTBEHHOM
YpPOBHE), 3aKOH COXpaHEHHWs 3apsja, 3akoH Oma g ydacTka uenu, 3akoH JDxoyms -JleHma, 3akoH
COXpAaHEHHUs DSHEpPruu; IMpH O5TOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHAa U 3alUChIBaTh €ro
MaTeMaTH4eCKOEe BhIPaXKECHHE;

— OOBSICHATH (PU3MUECKHUE MPOLIECChl U CBOMCTBA T€J, B TOM YHCIE M B KOHTEKCTE CUTYallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH MPUUMHHO-CIEACTBEHHBIE CBS3H, CTPOUTH OOBscHeHUEe u3 1 - 2
JIOTUYECKHUX IIAroB ¢ onopoii Ha 1 - 2 U3y4eHHBIX CBOMCTBA (PU3UUECKUX SIBICHUN, (PU3HMUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEH; pemiarh pacy€THble 3amaud B 2 - 3 JeHCTBUS, HCHOJB3YSA3aKOHBI U (QOPMYIIbI,
CBsI3bIBAIOIIME (PU3MUECKHUE BEIMYMHBI: HA OCHOBE aHAIM3a YCJIOBHS 3aJaud 3alUCBIBATh KPATKOE YCIOBUE,
BBISIBIISITh HEJIOCTATOK JIAHHBIX JUIsl pEeUICHUs 3a7a4l, BHIOMpPATh 3aKOHBI U (POPMYIbI, HEOOXOAUMBIE AJs €€
pelIeHus, MPOBOJAUTh PAacUYEThl M CPAaBHHUBATDH MOJTYYEHHOE 3HAYCHHE (PU3UUYECKON BETUUYMHBI C U3BECTHBIMU
JTAHHBIMU;

— pacCiio3HaBaTb HpO6J'IeMBI, KOTOPBIC MOXXHO pPCIIWTL IIpU IMOMOIIH (I)I/I3I/I‘ICCKI/IX MCTOHOB; HCIIOJIb3Ys
OIIMCAHUC HCCIICAOBAHHA, BbIACIIATL IIPOBCPACMOC IIPCAIIOJIOKCHHUEC, OLCHHMBATL IIPABUWIBHOCTL IIOPAAKA
IIPOBCACHUA NUCCIICOAOBAHUA, 1€TIaTh BBIBOAbI;

— MPOBOJUTD OMBITHI 0 HAOTIOJCHHIO (HH3MUYCCKUX SBICHUH MM (HU3MYSCKHX CBOUCTB Tell (KamWJUIIPHBIC
SBJICHHs, 3aBUCUMOCTh JAaBJICHHMsS BO3[yXa OT ero oO0béMa, TeMmIepaTypbl; CKOpPOCTH Ipoliecca
OCTBHIBAHHUS/HArPEBaHUs NPU M3IYYEHHU OT LBETa W3JIYyYarollei/mornomanieil MmoBepXHOCTH; CKOPOCTh
UCHApEHHs BOABI OT TEMIEpPATypbl KUAKOCTH M IUIOHNIaAd €€ IOBEPXHOCTH; JJIEKTpU3alMd Tel U
B3aUMOJICHICTBUE DJIEKTPUUYECKUX 3apsA0B; B3aUMOJCHCTBHE IOCTOSIHHBIX MAarHWTOB, BU3yaJIU3allMs
MarHUTHBIX TOJIEeH MOCTOSHHBIX MAarHUTOB; JEHCTBUS MAarHUTHOTO IOJIA Ha MPOBOJHMUK C TOKOM, CBOMCTBA
JJIEKTPOMArHuTa, CBOMCTBA AIEKTPOABHMIaTesl TMOCTOSHHOIO TOKa): (OpMYNIHpOBaTh MpOBEpsieMble
MPEINOJIO0KEeHNsI, COOUpaTh YCTAHOBKY W3 MPEITIOKEHHOTO OOOPYIOBaHMSA; OINHUCBIBATH XOJ OIBITA H
(bopMynupoBaTh BBIBOIbI;



— BBIIOJHATL MPAMBIC HU3MCPCHUA TCEMIICPATYPHI, OTHOCHUTEJIBHON BIAXKHOCTH BO3yXa, CHJIBI TOKa,
HaIpsKCHUA C HCIIOJIb30BAHHWEM AHAJIOTOBBIX HpI/IGOpOB U JaT4YuKOB (1)I/I3I/I‘-IGCKI/IX BCJIMYMH, CpaBHHBATb
pe3ynbTaThl U3MEPEHUN ¢ YIETOM 3aJaHHOM a0COTIOTHOM MOTPEIIHOCTH;

— TPOBOJIUTH HCCIICIOBAHUE 3aBUCUMOCTH OJHOW (PU3UYECKOW BEIMYMHBI OT JPYrOW C HCIIOJIB30BAHHEM
NPSIMBIX U3MEpPEHUN (3aBUCHMOCTH COIMPOTHUBIICHUSI MPOBOJHUKA OT €ro JUIMHBI, IJIOIATU IMONEPEUHOIO
CEYEHHUs U YACIBHOIO COIMPOTUBIICHUS BEIIECTBA MPOBOJAHUKA; CHJIBI TOKA, WIYIIETO Ye€pe3 MPOBOJHUK, OT
HallpsDKEHUsT Ha INPOBOJHMKE; MCCIEIOBAHME IIOCIENOBATEIBHOTO M IAPAUICIBHOTO  COCIMHEHHU
MIPOBOJIHUKOB): TUIAHUPOBATh HCCJICIOBAHUE, COOUPATh YCTAHOBKY W BBIMOJHITH H3MEPCHHUS, CICIYS
MPEIOKEHHOMY TUIaHy, (DUKCHPOBATH PE3y/IbTAThl IMOJYICHHON 3aBUCHMOCTH B BHJIE TAOJIHIl M TPapUKOB,
JIeNaTh BBIBOBI 10 PE3YJIbTATaM MCCIIEI0BAHUS;

— TPOBOJUTH KOCBEHHBIE HM3MEpPEHHS (PU3MYECKHX BeNMYMH (yIeNbHAs TEIIOEMKOCTh BEIECTBA,
CONPOTHBIIEHUE TPOBOJHHKA, pabOTa M MOIIHOCTH 3JIEKTPUYECKOTO TOKAa): IJIAHUPOBATh H3MEpEHUS,
coOuparh 3KCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAYs NMPEAIOKEHHOW MHCTPYKLUHU, U BBIYUCISATH 3HAUECHUE
BEJIMYMHBI;

— co0uo1aTh MpaBuiIa TEXHUKU 0€3011acCHOCTH IpU padoTe ¢ 1ab0paTopHbIM 000PYJOBaHHUEM;

— XapakTepu30BaTh MPUHIUIIBI JEHCTBUS U3YUEHHBIX TPUOOPOB U TEXHUYECKHX YCTPOUCTB C OMOPON Ha MX
omnucaHus (B TOM YHCJIE: CHCTEMa OTOIJIEHUS] IOMOB, TUTPOMETp, MapoBasi TypOrHa, aMIiepMeTp, BOIbTMETP,
CUETYMK DJIEKTPUYECKONH HHEPruM, 3SJIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBaTeNIbHBIE 3JIEKTPOIPUOOPHI
(mpuMepsl), SIEKTPUUECKHUE TMPEAOXPAHUTENN; 3JIEKTPOMArHUT, JJIEKTPOJBHUraTellb IOCTOSHHOTO TOKa),
MCIOJIb3YS 3HAHUS O CBOMCTBaX (PU3MUECKUX SIBJICHUN U HEOOXOAUMbIEe GU3NYECKUE 3aKOHOMEPHOCTH;

— pacno3HaBaTh MPOCTHIE TEXHUUYECKHE YCTPONCTBA U U3MEPUTEIbHBIE TPUOOPHI 110 CXEMaM U CXEeMAaTUYHBIM
pUCYHKaM (3KHJIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, JABUraTellb BHYTPEHHEIO CrOPaHUs,
AIIEKTPOCKOTI, PEOCTaT); COCTABIATH CXEMBbI 3JIEKTPUUYECKUX LIEMEH C MOCIeN0BATeNbHBIM U HapasulelIbHbIM
COEIMHEHUEM 3JIEMEHTOB, pPa3jinyas yCIIOBHbIE 0003HAYEHUS SIIEMEHTOB 3JICKTPUUECKUX LIETIeH;

— TMPHUBOAUTH NPUMEPHI/HAXOIUTh UHPOPMAIMIO O MpHUMepax MPaKTUYECKOTO HCIOJIb30BAHUA(PHU3NUECKUX
3HAaHWM B TOBCEJIHEBHOM JKM3HM Ui oOecriedeHHsi Oe30MacHOCTH Mpu oOpalleHuu ¢ MpudbopamMu u
TEXHUYECKUMHU YCTPOICTBAMH, COXpaHEHHs 370pPOBbS U COOIIOACHUS HOPM 3KOJOTHYECKOrO IMOBEACHHUS B
OKpY>KaloIlen cpefe;

— OCYHICCTBJIATb IIOUCK I/IH(l)OpMaI_II/II/I (1)I/ISI/ILIGCK01"O COACPKAaHUA B CC€THU I/IHTepHeT, Ha OCHOBC
HMEIOIIUXCS 3HAHUM U HYTCM CpaBHCHUA OOIIOJTHUTCIBbHBIX HCTOYHHUKOB BEIACIIATH I/IH(i)OpMaI_[I/IIO, KOTOpas
SABIIACTCA HpOTHBOpe‘IHBOﬁ HJIM MOXKET OBITH HeHOCTOBCpHOﬁ;

— HCIIOJIb30BAaTh MPH BBINOJHEHUU YYEOHBIX 3aJaHU HAYYHO-TOMYISAPHYIO IJUTEPATypy (PHUIUYECKOTO
COJIep’KaHus, CIPAaBOYHBIE MaTepHalbl, pecypchl ceTu MHTepHeT; BiaaeTh mpuéMaMu KOHCIEKTHPOBAHUS
TeKcTa, mpeodpazoBanus HHGOPMAIIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;

— co3/7aBaTh COOCTBEHHbIC NHUCbMEHHbIE M KpaTKHE YCTHbIE COOOIIEHHUs, 0000mas MHPOpPMaLUI0 U3
HECKOJIbKUX HCTOYHHMKOB (DPU3UYECKOTO COAEp)KaHHs, B TOM YUCIE MYOJUYHO NPEACTaBIATH PE3yIbTaThbl
IIPOEKTHOM WJIM UCCIIEOBATEIbCKON JEATENBHOCTH; INPU 3TOM TIPaMOTHO MCHOJIb30BaTh W3YYECHHBIN
MOHATUIHHBIN anmnapat Kypca (PU3MKH, COIPOBOXKIATH BHICTYIUICHHUE MTPE3CHTALUCH;

— IIpA BBIIOJHCHUN y‘IC6HHX IMPOCKTOB U HCCIIeJOBaHUI (1)I/I3I/I‘leCKI/IX mponeccoB pacupCaAcisiTb
0053aHHOCTH B rpymnme B COOTBETCTBUH C IOCTABJIICHHBIMH 3aJiladyaMH, CJICAHUTH 34 BBIIIOJIHCHUCM IlJIaHa
JENCTBUI U KOPPCKTUPOBATH €r0, aJACKBATHO OLICHUBATDH COOCTBEHHBIHN BKJIad B JACATCIBHOCTb TPYIIIIBI;
BbBICTpanBAaTb KOMMYHHUKATUBHOC B3aHMOI[eﬁCTBHC, MMPpOABJISASA TOTOBHOCTH Pa3spellaThb KOH(I)J'II/IKTLI.



TEMATHYECKOE INTAHUPOBAHUE

Ne HaunmenoBanune Koanyecrso yacos Jara Buanl nesteabuocTu Buasi,popm JJieKTpoHHbIE (LH(pPOBLIE)
n/m | pasmesioB H3y4eHnst bl KOHTPOJIS 00pasoBaTe/bHbIE PECYPCHI
BCEro | KOHT NpaKkTu
TeM
poan gecKue
NporpaMMbI
HbIE paboThbl
pab.
Paznen 1. TensoBble siBIeHUsT
11. | Tennobie 26 2 4 02.09.2023 OG60CcHOBaHME MPABUIT U3MEpPEHHs TeMrepaTyphl; HabmoieHue u 00bicHeHne VeTHBIH onpoc; PDIIL:

Tporeccel 05.12.2023 OIBITOB, IEMOHCTPUPYIOIIMX H3MEHEHUEBHYTPEHHEN SHEPIUH TENA B [TucbMeHHbIIH https://resh.edu.ru/subject/lesson/2595/start/
pe3yibTaTe TEIIONepeiauy 1 paboThl BHEIHUX cuit, Habmonenue u KOHTPOJIb; https://resh.edu.ru/subject/lesson/2594/start/
00BSICHEHHE OMBITOB, 00CYXKIEHHUE MPAKTHYECKUX CUTYAIHH, KonrponsHast https://resh.edu.ru/subject/lesson/2989/start/
JIEMOHCTPUPYIOIIUX Pa3IHYHbIE BUIbI TEMIONEPEAAUuH: TEMIONPOBOIHOCTD, pabora; hitps://resh.edu.ru/subject/lesson/2988/start/
KOHBEKIIMIO, M3TyueHue; Vccnenosanye sBaenus TennoooMena npu [IpakTrueckas https://resh.edu.ru/subject/lesson/2987/start/
CMeLIMBaHKUH XONOAHOM U Topsueii Bonsl; Habmonenne ycraHoBieHus pabora; https://resh.edu.ru/subject/lesson/1539/start/
TEMIOBOrO PABHOBECHS MEXKLy ropsdeil M XOIOAHON BOAO#H; Onpenencuue TectupoBanue; https://resh.edu.ru/subject/lesson/2986/start/

(M3MepeHHe) KOJMYeCTBa TEILIOTHI, TTOJTy4EeHHOr0 BOJOH MPH TEMI000MEHe ¢
HarpeTbiM MEeTANIMYECKUM LMIMHIPOM; OnpeneneHue (M3MepeHne) yaeIbHOH
TEII0EMKOCTH BElleCTBa; Pelenue 3a1a4, CBI3aHHBIX C BEIYUCICHHEM
KOJIMUECTBA TEIIOTHI U TEIIOEMKOCTH IPH TEMI000MeHe; AHAIN3 CUTYaI[HH
MIPaKTHYECKOT0 UCII0JIb30BaHNUs TEIIOBBIX CBOMCTB BEIIECTB U MaTEpPUAJIOB,
HaNpUMep B LEJIAX SHEProcOepeKeH s : TEMION30ILHs, YHEprocoeperaoe
KPBIIIA, TEPMOAKKYMYJISTOPHI U T. 1.; MiccnenoBanue mpoiecca HCHapeHust
Pa3IUYHBIX KUAKOCTel;O0BsICHEHNE SIBICHHI NCTIapEHHs U KOHICHCAIIHY Ha
OCHOBE aTOMHO-MOJIEKyJIsIpHOro yueHus;Habmonenue u oobsIcHeHHE
mpoIiecca KUMEeHHs, B TOM YHCIIE 3aBUCUMOCTU TeMIIEPaTyphbl KUIIEHHS OT
nasneHus; Onpenenenue (M3MEpeHNe) OTHOCUTEIbHOM BIaXXHOCTH BO31YXa;
Habmoznenue npomecca niaBieHHs KPHCTaNINIECKOT O BELIeCTBa, HallpUMeEp
nbaa; Pemenne 3amad, cBA3aHHBIX C BBIYHCICHAEM KOIUYECTBA TEILIOTH B
IpoIeccax TeIIoNepeadn IPH IIABICHUH H KPHCTAIN3ALUH, HCIIaDEeHUH H
KOHJICHCAIlMH; AHAJIN3 CUTYyalHil MPAaKTUYECKOT O IPUMCHCHUS SIBICHUN
IUIABJICHUS M KPUCTAIUIN3ALNH, HAIIPHMeEp, OTyYeHHEe CBEPXUHCTBHIX
MaTepuajoB, CONeBas Tpejika 1 1p.; AHAIN3 paboThl U 00BbSICHEHUE IPHHIIUIIA
JeifcTBUS TEIIOBOTO JBHTaTeNsl; BrIUMCIeHNe KOMHIecTBa TEILIOTEL,
BBIIEIIOMIETOCS IIPH CrOPaHUH Pa3IMYHbIX BUIOB TornBa, u KI1/]
nsuratenst; O6cykieHne 3KOIOrHIeCKHX ITOCIEICTBHI UCTIONb30BAHMS
JBHTaTeNeil BHyTPEeHHEro CrOPaHus, TEIUIOBBIX U THAPodIeKTpocTaniui (MC

— JKOJIOTHUSI, XUMHS);

https://resh.edu.ru/subject/lesson/2985/start/
https://resh.edu.ru/subject/lesson/2984/start/
https://resh.edu.ru/subject/lesson/2593/start/
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Paznen 2. DnekTpuyeckne H MArHUTHBIE SIBJICHUS



https://resh.edu.ru/subject/lesson/2595/start/
https://resh.edu.ru/subject/lesson/2595/start/
https://resh.edu.ru/subject/lesson/2594/start/
https://resh.edu.ru/subject/lesson/2594/start/
https://resh.edu.ru/subject/lesson/2989/start/
https://resh.edu.ru/subject/lesson/2989/start/
https://resh.edu.ru/subject/lesson/2988/start/
https://resh.edu.ru/subject/lesson/2988/start/
https://resh.edu.ru/subject/lesson/2987/start/
https://resh.edu.ru/subject/lesson/2987/start/
https://resh.edu.ru/subject/lesson/1539/start/
https://resh.edu.ru/subject/lesson/1539/start/
https://resh.edu.ru/subject/lesson/2986/start/
https://resh.edu.ru/subject/lesson/2986/start/
https://resh.edu.ru/subject/lesson/2985/start/
https://resh.edu.ru/subject/lesson/2985/start/
https://resh.edu.ru/subject/lesson/2984/start/
https://resh.edu.ru/subject/lesson/2984/start/
https://resh.edu.ru/subject/lesson/2593/start/

2.1 JekTpHUecKue 4 09.12.2023 Habmronenue 1 IpoBeIeHNE OIBITOB 10 YJIEKTPH3AIMY TeJI IPU COPUKOCHOBEHHHU U VYeraslit POII:
3apsiAbl. 19.12.2023 uHayKiueit; Habmonenne u 00bsCHEHNE B3aUMOICHCTBUS OTHOMMEHHO U 0I1poc; https://resh.edu.ru/subject/lesson/2983/start/
3apsi:keHHbIE TeJ1a 0 Pa3HOMMEHHO 3apsDKeHHBIX Teil; OOBsICHEHNE IPUHLMIIA IEHCTBUS SIIEKTPOCKOIIA; TTuceMeHHBIi hitps://resh.edu.ru/subject/lesson/1540/start/
HX B3aHMO/IeiicCTBHE OOBsICHEHHE SBJICHUN JIEKTPU3ALMU P CONPUKOCHOBEHUH TeJl U HHAYKIUEH ¢ KOHTPOJIb; hitps://resh.edu.ru/subject/lesson/2592/start/
HCII0JIb30BAHUEM 3HAHHI O HOCHTEIISX JJICKTPUUESCKUX 3apsiIOB B BELIECTBE; TecrupoBauue;
Habuoienne n 00bsICHEHHE OIBITOB, HILTIOCTPUPYIOLIMX 3aKOH COXPAHCHHS
3JIEKTpHYecKoro 3apsia; HabioieHne OmbITOB [10 MOJEIMPOBAHHIO CHIIOBBIX JIHHUIT
3JIEKTpHYECcKOro nosst; ccienopanne neiiCTBHS SJIEKTPHIECKOrO OIS Ha IPOBOJHUKI
U ANDJICKTPUKY;
2.2. ocTostHHBII 22 23.12.2023 Habmronenue pa3iM4HbIX BUIOB JEHCTBHS JIEKTPHYESCKOrO TOKA U OOHAPYKEHUE ITUX VYerHblit POIL:
JIEKTPHYECKHI TOK 17.03.2024 BUJIOB JIEHCTBUS B OBCEAHEBHON )u3HH; COOPKA M UCIBITAHHE DIIEKTPUYECKOM 11N ompoc; https://resh.edu.ru/subject/lesson/2591/start/
MOCTOSIHHOTO TOKa; 3MepeHue chilbl Toka amrepMerpom; M3MepeHne 3J1eKTpuaeckoro [TuceMeHHbI https://resh.edu.ru/subject/lesson/2982/start/
HaNpsUKEHHs BOILTMETPOM; [IpoBeeHre u 00BICHEHHE OIBITOB, IEMOHCTPUPYIOTIHX KOHTPOJIb; https://resh.edu.ru/subject/lesson/3126/start/
3aBHCHUMOCTB 3JIEKTPUYECKOrO COMPOTUBIICHHS IPOBOJHHUKA OT €ro JUIMHBI, IIOLIA/IH KonTponsHast https://resh.edu.ru/subject/lesson/2590/start/
[ONEPEYHOro ceveHus u MaTepuana; VccienoBaHne 3aBUCUMOCTH CHIIbI TOKA, paborTa; https://resh.edu.ru/subject/lesson/2589/start/
IPOTEKAIOIIEro Yepe3 Pe3UCTOp, OT COMPOTHBIICHUS PE3UCTOPA H HANPSHKEHUSHA [IpakTudeckast https://resh.edu.ru/subject/lesson/2589/start/
pesuctope; IIpoBepka MpaBuIa CI0KEHHS HATIPSKEHUH P MOCIIEN0BATETLHOM pabora; hitps://resh.edu.ru/subject/lesson/3246/start/
COCMHEHHH ABYX Pe3UCTOPOB; I1poBepka MpaBuia [is CHIIbI TOKA MPU HapajuielbHOM Tectuposanue; https://resh.edu.ru/subject/lesson/2981/start/
COE/IMHEHHH PE3UCTOPOB; AHAJIM3 CUTYalLMH [OCIIEA0BATEILHOTO U APAILICIBLHOTO https://resh.edu.ru/subject/lesson/2588/start/
COE/IMHEHHMS IIPOBOIHUKOB B JIOMAILIHUX 3JIEKTPHYECKUX CeTAX; Pelenne 3anau ¢ https://resh.edu.ru/subject/lesson/2979/start/
Ucrosb30BaHKeM 3akoHa OMa 1 GopMyl1 pacuéra JIEKTPHIECKOro COMPOTHBIICHHS TIPH
OCJIE/[0BATEIBHOM H NapaJuIelIbHOM COSAMHEHUHU IIPOBOAHNKOB; OnpeneneHne padoTs
9JIEKTPUYECKOr0 TOKA, POTEKAOIIEro uyepe3 pesuctop; OnpeneseHne MOLHOCTH
9JIEKTPUYECKOr0 TOKA, BBIAEISIEMOIl Ha pe3rcrope; Mccie0BaHie 3aBHCHMOCTH CHIIBI
TOKA yepes JaMIIOYKy OT HanpsbkeHnus Ha Heil; Onpenenenue KI1/]
HarpesaTess;;O0bsSCHEHHE IPHYMH KOPOTKOTO 3aMbIKAQHHS M IPUHIIKIIA ICHCTBHS
MJIaBKHUX MpefoxpaHuTeneil; Pemenue 3aaad ¢ ucronb3oBanueM 3akoHa Jxoynsa—
Jlenna;
2.3. MarHuTHble sIBJIEHUs 4 27.03.2024 HccnenoBanre MAarHUTHOTO B3aMMO/ICH CTBHS TOCTOSIHHBIX MArHUTOB; M3yueHne VYerasii POII:
07.04.2024 MarHMTHOTO MOJIS TTOCTOSIHHBIX MarHUTOB TIPH UX 00bEIMHEHNH U Pa3/ieeHUH; ompoc; https://resh.edu.ru/subject/Iesson/2978/start/
IpoBeneHme OMBITOB IO BU3yaIH3alUH IIOJIS IIOCTOSIHHBIX MArHUTOB; M3ydcHue ITucemenHsBIi https://resh.edu.ru/subject/lesson/1541/start/
SIBJICHHS] HAMAarHHYMBaHKs! BellecTsa; VccnenoBanue AeiCTBHS 2JICKTPHIECKOro TOKa KOHTPOJIb; https://resh.edu.ru/subject/lesson/2587/start/
Ha MarHUTHYIO CTPEIIKY; AHAJIM3 CHTYyal|ii IPAKTHYECKOro IPUMEHEHHS TectupoBanue;
9JIEKTPOMATHHUTOB (B OBITOBBIX TEXHUYECKHX YCTPOHCTBAX, IPOMBIIIICHHOCTH,
MenuuuHe); M3ydenne aeicTBHs MArHUTHOTO MOJIsSE HA IPOBOJHHK € TOKOM;
N3yuenue peitctBus anextpoasurarens; M3mepenue KIIJI anextponsurarensHoit
YCTaHOBKH; Pacro3HaBaHne 1 aHaIU3 PasiMvHbIX IPUMEHEHHIT 2JIeKTpOBUTaTETeH
(TpaHCHOpT, OBITOBBIE YCTPOWCTBA U AP.);
24. D1eKTPOMArHU 11 10.04.2024 M3y4eHne 3aKOHOB pacIpOCTPaHEHUs; OTPaKECHHS U IIpesIoMIIeHus cBera.; [lnockoe YcrHblii ompoc; POIII:
THast 22.05.2024 | sepkaio.; [TocTpoenue n306paxenuii B II0ckoM 3epkaie.; JIuass; Onpenenenue TuchMeHHBINH https://resh.edu.ru/subject/lesson/3007/start/



https://resh.edu.ru/subject/lesson/2983/start/
https://resh.edu.ru/subject/lesson/1540/start/
https://resh.edu.ru/subject/lesson/1540/start/
https://resh.edu.ru/subject/lesson/2592/start/
https://resh.edu.ru/subject/lesson/2979/start/
https://resh.edu.ru/subject/lesson/2587/start/

HHAYKIAS OITUYECKOI CHIIBI JIMH3BL ; [TocTpoeHne n3o06paxeHuil naBaeMoe coduparoreit KOHTPOIIb; https://resh.edu.ru/subject/lesson/1543/start/
JMH30M.; '1a3 u 3peHue.; ITpakTraeckas https://resh.edu.ru/subject/lesson/3006/start/
pabora; https://resh.edu.ru/subject/lesson/3005/start/
TectupoBaHue; https://resh.edu.ru/subject/lesson/3004/start/
https://resh.edu.ru/subject/lesson/3003/start/
https://resh.edu.ru/subject/lesson/3001/start/
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Pe3epBHOE Bpemst 1
OBLIEE KOJIMYECTBO YACOB I10 68 4 10
[MTPOI'PAMME

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIbHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

®dusmka, 8 kiacc/Ilepeimkun .M., BanoB A.W., AkiinonepHoe o6mectBo «M3matensctBo«lIpocBenienue;

BBenure cBoi BapUaHT:

METOINUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

1. [Teperimkua A.B. CooprUK 3a1a4 o pusuke 7-9 knaccel - M.:Dk3ameH, 2017

2. Mapon A.E., Mapon E.A. JIlunaktudeckue matepuaibl K yaeOHuky [leprrmkuna, - M.: [Ipocsemenue, 2022.

3. Jlykammk B.1. CoopHuk 3ama4 o ¢pusuke. 7-9 kmaccel. — M.: [Ipocsemenue, 2007.

4. Mapon A.E., Mapon E.A., ITo3otickuii C. B. CoopHHK BonIpocoB U 3a1a4 Kk yubenuky .M. Ilepsimkuna, A. Y. Banosa.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Poccutiickas aiekTpoHHas 1IKoJa.
SIKacc

dusuka 23: http://fizika23.ru/6.1.2.html



https://resh.edu.ru/subject/lesson/3001/start/
http://fizika23.ru/6.1.2.html

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIbHOI'O ITPOLECCA

YYEBHOE OBOPYJIOBAHUE

Crannmaptsl pusznyeckoro odpazoBanus. [IpumepHbIe TpoTrpaMMEI.

VYuaeObHuku 1o pusnke

CrpaBouHble 1ocoOus (pusnveckre SHIUKIONEINH, CIIPAaBOYHUKHU 0 (pr3HKeE)

CO6opuuKH TecTOBBIX 3a1anuii o ¢usuke (KMMsI o gusuke)

[Tnaxats! (TaOauipsl) Mo GU3KKe

COOpHUKHU IEMOHCTPAIIMOHHBIX OTIBITOB VISl CpeIHEN 00111€00pa30BaTEIHbHOM MIKOJIBL: «JNEKTpOocTaTuKa», 'OnTuka"

OBOPYJIOBAHUE JJI51 TIPOBEJEHUSI IABOPATOPHBIX, TIPAKTHUECKHUX PABOT, IEMOHCTPAIIUI

1 Bechl peIlYaKHbIC C THPSIMHU

2 TepMoMeTpbI

3 llItaTuBbI

4 1unuHApel U3MepUTENbHbIE (MEH3YPKH)

5 Iunamometpsl 1abopatopHbie 4 H

6 HabGop Ten paBHOTO 00bEMa U paBHOI MacChI

7 Poryaru

8 Kanopumerpsr

9 Ammnepmetpsl tabopaTtopHbie ¢ ipeaenom umepenus 2A 10 BoasTmeTpsl mabopaTopHbie ¢
npeaenoM usmepenus 6 B 11 Habop npsmMbIx 1 1yrooOpa3HbIX MarHuTOB
12 PeocTaThl MOI3yHKOBBIE

13 HaGops! o onTuke

14 HaGopbl 10 3JEKTPUIECTBY

15 Mopgens gurareis

16 HaGopsbl Mo MexaHUKE

17 DnexTpoMarHuThl

18 Cexynaomepsl



