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HHOACHUTEJIBHAS 3AIINCKA

[IporpamMa mo ¢u3KMKe Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE TOJIOKCHUH W TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHOM Tporpammbl, npexactaBieHHbx B DPI'OC OO0, a Takke ¢ ydéroMm
benepanbHOl paboueit mporpammbl BocnuTaHuss U KoHuenuuu mnpenofaBaHus y4eOHOTO
npeaMera «Pusukay.

Cogmepxanue  mporpaMmbl 1o (u3uke  HampaBieHO  Ha  (OpPMHpPOBAHUE
€CTECTBEHHOHAYYHOW TIPaMOTHOCTH OOYYarOIIMXCS W OpraHu3alui0 M3y4deHHs (QHU3UKH Ha
JesITeIbHOCTHOM OCHOBe. B mporpamme mo (u3uke y4YUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npenMera B peanmusanuu  TtpedoBaHuii PI'OC OOO K IUTAHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3yibTaTaM  OOYYeHHs, a  Takke  MEXKIPEIMETHbIE  CBS3H
€CTECTBEHHOHAYYHBIX Y4EOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHMUsl.

[Iporpamma mo (u3mMKe ycTaHaBIMBAeT paclpeiesieHue y4eOHOTo marepuana Mo rojiam
oOydyenus (mo KJiaccam), TpeajaraeT TNPUMEPHYIO TIIOCIEAOBATEIbHOCTh HU3YUEHUS TEM,
OCHOBaHHYK0 Ha JIOTMKE pa3BUTHS NPEIMETHOIO COJAEpXKAaHUS U y4€Te BO3PACTHBIX
0COOEHHOCTEH 00yJarOIIMXCS.

[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKA3aHUS METOAMYECKON MOMOIIN YUUTEIIO
B CO37aHMH paboveil MPOrpaMMEI 110 y4eOHOMY MPEAMETY.

®u3rKa SBISETCS CUCTEMOOOPA3yIOIIUM JIi €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIE)KAaT B OCHOBE IPOIECCOB U SBICHUH, N3Y4aeMbIX XUMHEH,
Ouosiorueii, actpoHoMHel U (U3NYECKON reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpPa, MPEJOCTABISIET HaubOojee sICHble 00pa3lbl NMPUMEHEHHUS HAydyHOTO METOo/Aa
MO3HAHUS, TO €CTh CIIOCO0a MOTYYEeHUS JOCTOBEPHBIX 3HAHUM O MHpE.

Opna w3 TNaBHBIX 3a7a4 (U3UYECKOTO 00pa3oBaHUsI B CTPYKType oOIIero oopazoBaHUs
COCTOUT B (OPMHUPOBAHWUU €CTECTBEHHOHAYYHOW T'PAMOTHOCTH W UHTEpeca K Hayke Y
oOydJaronmxcsi.

Wzyuenne ¢us3uku Ha 0a30BOM YpOBHE TMPEAINONaraeT OBJAJICHHUE CIETYIOIUMU
KOMIIETEHTHOCTSAMM, XapaKTEPU3YIOLUIUMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

e HAyYHO OOBSICHSTH SIBJICHMUS;

e OIICHUBATH M MIOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHUS;

e UHTEPHPETUPOBATH JAHHBIE W HCIOJIB30BAaTh HAy4YHBIE JI0KA3aTEIbCTBA MJIA
MOJTYYCHUS BHIBOJIOB.

[lenn u3yuenus (U3UMKH HA YPOBHE OCHOBHOTO O0OIIETr0 0Opa3oBaHUsS OIMpPEICIICHBI B
Konnenmuu mnpenomaBanusi y4deObHoro mnpeamera «@Pusuka» B 00pa3oBaTeIbHBIX
OpraHu3alusax Poccuiickoit ®enepanuu, peATU3YIOIIUX OCHOBHEIE
o0uieoOpa3oBareabHbIE MIPOrpaMMBbl, YTBEPKAEHHON pemenueM Komnerun
MunucrepctBa npocsenienus Poccuiickoit deneparuu (mpotokon ot 3 aexadpst 2019 r.
Neo [TK4BH).

Henu nzyyenus: pusnku:

e npuoOpeTeHHe HHTepeca M CTpeMJIeHHs OOydaloluxcsi K HAayYHOMY HU3YYEHHUIO
MpUpoOAbI, pa3BUTUC UX MHTCIUICKTYAJIbHBIX U TBOPUYCCKUX CHOCO6HOCT€I>1;

e pa3BUTHE TPEJCTABIEHUH O HAYYHOM METOJA€ TIO3HaHWs U  (QOpPMHUpPOBaAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SIBJICHHSIM;

e (QopmHupoBaHHE HAYYHOIO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;

e (opMupoBaHHE MPEICTABICHUNA O POIU (PU3UKHU JUISI PA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIl;



e Dpa3BUTHE TMPEICTABICHUNW O BO3MOXHBIX cdepax Oyaymied mnpodeccuoHaTbHON
JIeATeTLHOCTH, CBSI3aHHOM ¢ (PM3MKOH, MOATOTOBKA K JAJIbHEHIIEMY OOYUYCHHIO B 3TOM
HaIlrpaBJICHHUU.

JocTikenne STHX 1eneil mporpamMmbl 1o (U3MKE HAa YpPOBHE OCHOBHOTO OOIIETrO

o0pa3oBaHMs 00eCIIEYnBACTCS PEIICHUEM CIeIYIOUINX 3a1a4;

® 0 MEXaHUYECKHX, TCIJIOBBIX, JIEKTPUUCCKHUX SBICHUSIX

e npuoOpeTeHHe YMEHUH ONUCHIBATH M  OOBSACHATH (PU3UYECKUE SBICHUS C
UCTIOJIb30BaHUEM ITOJTyYCHHBIX 3HAHUIA;

e OCBOCHHE METOJIOB pEIICHHs NPOCTEHIINX pPACYETHBIX 3aJad C MCIOJIb30BaHUEM
(buU3HYECKUX MOJIENIeH, TBOPUECKHUX U MPAKTUKOOPUECHTUPOBAHHBIX 3a71a4;

e OCBOEHHE MPHUEMOB PabOTHI ¢ HMH(pOpMaIue (GU3MUECKOro COoAep>KaHMs, BKIIOYAs
UHPOPMAILIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (U3UKH, aHaIU3 M KPUTUYECKOE
OlICHUBaHKE MHPOPMALINY;

e 3HAKOMCTBO CO cdepamMu mpodhecCHOHATLHOW NeATeIbHOCTH, CBA3aHHBIME C (U3UKOH,
U COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAHHBIMH Ha JIOCTUKCHUAX (PU3HUECKON HAYKH.

Ha u3yuenue ¢usuku (6a30BbIii ypOBEHb) Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
otBoauTcs 34 yaca B 8 kiacce.

COJEPKAHUE OBYYEHUA
8 KUIACC

Pa3nen 1. TensioBble siBJIeHMS.

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUUECKON TeOpUM CTpoeHus BemiectBa. Macca
U pa3Mepbl aroMOB U MOJeKyid. ONbITbl, MNOATBEPKIAIOIINE OCHOBHBIE I1OJOKEHHUS
MOJIEKYJISIPHOKHHETUYECKONW TEOPHUH.

Mogenu TBEPAOTO, KUAKOTO U Ta3000pa3HOTO COCTOSTHUHN BeniecTBa. Kpucramnnueckue u
amopdusie Tena. OObsICHEHNE CBOWCTB Ta30B, )KUIAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KUHETHUECKOW Teopuu. (CMauumBaHME W KalWULSIpHbIE SIBIEHUS. TerioBoe
pacIIMpeHNe U CXKATHE.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JABM)KEHHS YacCTHII.
Buytpennsas osHeprus. CnocoObl W3MEHEHHsS BHYTPEHHEH SHepruu: Terjonepenaya u
coBeplIeHne padoThl. Bupl Teronepeaayn: TemIONpoBOAHOCTb, KOHBEKIIHS, U3Ty4YEHHE.

KonuuectBo TemnoTel. YaenbHas TEIUNIOEMKOCTbh BellecTBa. TemnooOMeH M TerioBoe
paBHOBecHe. YpaBHEHHE TeIuloBoro OanaHca. [InaBneHue u oTBEpAEBaHME KPUCTAJUIMYECKUX
BEIIECTB. YjenbHas TemioTa IutaBieHus. [lapooOpa3oBanue M KoHjaeHcauus. Mcnapenue.
Kunenune. YnaenpHas Temiora mapooOpa3oBaHus. 3aBUCUMOCTh TEMIEpaTypbl KHUIIEHUS OT
aTMOC(EpHOTO TaBJICHUS.

BiaxxHocTh Bo3ayxa.

OHeprus TOIIMBA. Y AeJIbHAS TEIIOTa CTOPaHUSL.

[Mpuniunsr paGotsl TeroBbix asurateneit KIIJ[ TemsmoBoro nBuratens.

TenoBele IBUraTeNN U 3alIUTA OKPYKAIOLIEH CpeNbl.

3aKOH COXpAaHEHHUS U NMPEBPALIEHUS SHEPTUHU B TEILJIOBBIX MPOIECCaX.

Pa3nen 2. DiiekTpuyecKne 1 MATHUTHBIE SIBJICHUS.

Onexrpuzanus Ten. J[Ba poja 2JIEKTpUYECKUX 3apsioB. B3ammonelicTBue 3apsKEHHBIX
ten. 3akoH KyrnoHa (3aBUCHMOCTH CHIJIBI B3aWMOJCUCTBUS 3apSKEHHBIX TEl OT BEIUYUHBI
3apsA7I0B U PACCTOSTHUSI MEX]Ty TEIaMH).

DnekTpuueckoe noje. Hanpssk€HHOCTB 3iieKTpuyeckoro mnosid. [IpuHiun cynepno3uimu
3JEKTPUUYECKUX ToJIeH (Ha KaYECTBEHHOM YpPOBHE).

Hocurenu snekTpuyeckux 3apsAlioB. DJIEMEHTApHBIN 3JeKTpuyeckui 3apsa. CtpoeHue



aToMa. [IpoBOIHUKY U TUANIEKTPUKU. 3aKOH COXPAHEHUs JIEKTPUUYECKOTrO 3apsa.

DJIEKTPUYECKUN TOK. YCJIOBUSA CYIIECTBOBAHUS DJIEKTPUUYECKOTO ToKa. M CTOYHUKH
IIOCTOSIHHOTO TOKa. JleHCTBUS 3JIEKTPUYECKOTO TOKAa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEKTPUUECKUN TOK B )KUJIKOCTSIX U Ta3ax.

Onektpuueckass nenb. Cuna Toka. OJEKTpuyYeckoe HampsbkeHnue. ComnpoTUBIICHUE
IIPOBOJHMKA. YJEIbHOE CONPOTUBJIEHHE BellecTBa. 3akoH Oma Uil ydacTka LEu.
[TocnenoBarenbHOE U NapaieIbHOE COEIUHEHUE IPOBOJHHUKOB.

Pabota u MomHOCTb 31eKTpuuecKkoro Toka. 3akoH /[xoynsa—Jlenuna. DnekTpudyeckue Lenu
U IOTpeOUTENH IIEKTPUUECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[ToctosiHHble MarHuThl. B3auMopeicTBHe MOCTOSHHBIX MAarHUTOB. MarHuTHOE ToOJe€.
MarunuTtHOe noJjie 3eMIId U €ro 3Ha4eHHe JJ1s1 KU3HU Ha 3emiie. OnbIT Dpcrena. MarnutHoe mosie
3JIEKTPUYECKOI0 TOKa. [I[puMeHeHne 3NEeKTPOMAarHuTOB B TEXHUKE. J[€iCTBHE MAarHUTHOTO OIS
Ha TPOBOJHUK C TOKOM. OJEKTPOABUIaTelIb IOCTOSHHOTO TOKa. Mcrmosb3oBaHue
ANEKTPOABUraTENCH B TEXHUUYECKUX YCTPOICTBAX U Ha TPAHCIOPTE.

Onpitel  @apaness. SIBineHue  asnekTpoMarHutHo  uHaykuuu. [lpaBmwino  Jlenua.
Onektporereparop. CrnocoObl MOMYYEHHS] JJIEKTPUUECKOM HSHEPruu. IJICKTPOCTAHIIMM Ha
BO300OHOBIISIEMBIX UICTOYHHUKAX SHEPTHH.

IToBTOPHUTENBLHO-00001IaOIINI MOIYJIb.

[ToBTOpUTENHEHO-0000IIAIOMIMKA ~ MOJYJAb TMpEeAHA3HAuYeH [  CHCTeMaTH3aluud U
000011IeHNS TPEIMETHOTO COJIEPKAaHUS U OTBITA IEATEIBHOCTH, MPUOOPETEHHOTO NPU U3YUYECHUHU
BCET0 Kypca (PM3MKH, a TaKKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY JK3aMEHY IO
¢buznke s 00yqaroUIXCsl, BRIOPABIINX STOT YYEOHBIN TPEaAMET.

[Ipy wu3yuyeHWH JAHHOTO MOJIYJIS pEAIU3ylOTCI U CHUCTEMATU3HPYIOTCS  BUIbI
NESTEeNbHOCTH, Ha OCHOBE KOTOPBIX OOECHeuMBaeTCs JIOCTIKEHHE NPEIAMETHBIX U
METaINpeIMETHBIX TUIAHUPYEMBIX pPe3yJbTaTOB OOy4YeHHS, (OPMHPYETCS eCTeCTBEHHOHAy4YHas
TPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJOB HCCIEIOBAHUS SIBICHUW MPHUPOABI U TEXHUKH,
OBIIAJICHHE YMEHUSMHU OOBSICHATh (U3NYECKUE SBJICHUS, MPUMEHsS TOJTY4YCHHbIE 3HAHUS,
pemaTh 3a/1a4d, B TOM YHCIIE KAUeCTBEHHBIE U SKCIIEPHUMEHTAIILHEIE.

[TprHIMIIUATBHO AEATEILHOCTHBIA XapakTep JAaHHOIO pa3jiesla pealin3yeTcs 3a CUET TOTO,
4TO 00y4arolecs BhIMOJIHAIOT 331aHUs, B KOTOPBIX UM Ipeasaraercsi:

Ha OCHOBE IMOJYYEHHBIX 3HAHUI Paclio3HaBaTh U HAYYHO OOBSACHATH (PU3HUECKUE SBIICHUS
B OKpYXarollel MpUpo/ie U NOBCEIHEBHOM JKNU3HH;

HCIONIb30BaTh HAayYHbIE METOJbI MCCIEAOBaHUA (U3NYECKUX SBJICHHM, B TOM 4YHUCTE IJIs
MIPOBEPKH I'MIIOTE3 U MOTYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH, HAaydHBIE OCHOBBI Hamboyiee BAXKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTHH,
HaTpUMep, TMPAKTHYECKOTO WCIIOJIB30BAHMS PA3IMYHBIX HCTOYHHUKOB HDHEPTUHM Ha OCHOBE
3aKOHa MPEeBPAIIECHUS U COXPAHEHHsI BCEX U3BECTHBIX BHJIOB SHEPIUU.



IIVTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 1 (0]
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3yuenne (U3MKKM HAa ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMsS HANpaBlICHO Ha
JOCTHKEHUE JTMUYHOCTHBIX, METAIIPEIMETHBIX U IIPEIMETHBIX 00pa30BaTeIbHbIX PE3YyIbTAaTOB.
B pesynprare wusyuyeHus GU3MKH Ha YPOBHE OCHOBHOIO o0O0mero oOpa3oBaHus y
oOyuatorerocsi 0yayT chOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIC PE3YIbTaThl B YACTH:
NAaTPUOTHYECKOr0 BOCIIUTAHUS

— TPOSBICHHE MHTEpECa K HCTOPUU U COBPEMEHHOMY COCTOSIHMIO POCCHMCKON (pH3MUECKON
HayKH;

— ILIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCUNHCKUX YUEHBIX-(U3UKOB;

2) rpa:KIaHCKOr0 U TyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHMS:

— TOTOBHOCTb K aKTMBHOMY YYacCTHIO B O0CYXJIEHHH OOILECTBEHHO 3HAYMMbIX M 3TUYECKHUX
po6JIeM, CBA3aHHBIX ¢ NPAKTUYECKUM IPUMEHEHNEM JTOCTUKEHUN (PU3UKY;

— OCO3HaHHUE BaKHOCTH MOPAIbHO-3TUYECKUX IMPUHLUIIOB B JAEATEIbHOCTH YUEHOIO;

3) 3CTETHYECKOro BOCIMTAHHA:

— BOCHPUATHE ICTETUYECKUX KauyecTB (PU3MUYECKON HAyKU: €€ TapMOHHYHOIO MOCTPOCHMS,

CTPOrOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) eHHOCTH HAYYHOT0 MO3HAHMSI:

— OCO3HaHWE IICHHOCTH (PU3MUYECKOW HAyKW KaK MOILIHOTO WHCTPYMEHTA IMO3HAHHS MHpa,
OCHOBBI Pa3BUTHUS TEXHOJIOTUH, BasKHEHIIEH cocTaBstoIEeN KyIbTyphl;

— pa3BUTHE HAy4HOM JII0003HATEIILHOCTH, HHTEPECA K UCCIIE0BATEIbCKOMN AEATENbHOCTH;

5) hpopmupoBaHus KyJbTYPbI 310POBbS M SMOLHOHAIBHOI0 0/1ar0NOJIy4H:

— OCO3HaHME LEHHOCTH Oe30macHoOro oOpas3a XHM3HHM B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, Ba)XHOCTM TpaBWi O€30MacHOrO MOBEACHMsS Ha TpaHCIOpTe, Ha J0porax, ¢
ANEKTPUYECKUM U TEIJIOBBIM 00OpPY/I0BaHUEM B IOMAIIHUX YCIOBUSIX;

— c(hopMUPOBAaHHOCTh HaBbIKA pe(IIeKCUH, NPU3HAHHE CBOETO MpaBa Ha OLIMOKY M TaKoro
e MpaBa y Jpyroro 4eaoBeKa;

6) TPy/10BOT0 BOCIIMTAHUSI:

— AaKTUMBHOE y4yacTHE€ B PELICHUM MPaKTUYECKUX 3a7au (B paMKax CeMbH, 00pa3oBaTelbHON
OpraHu3alM, Tropoja, Kpas) TEXHOJIOTMYECKOH U COLMalbHOW HANpPaBICHHOCTH,
TPEOYIOIIMX B TOM YHCII€ U (PU3NUECKUX 3HAHUM;

— HHTEpec K MPAKTUYECKOMY U3yUEHHIO PO ECCUid, CBSI3aHHbIX C (PU3UKOM;

7) 3K0JIOTHYeCKOT0 BOCTIUTAHUSI:

— OpHEeHTalMsd Ha NpUMEHEHHE (QU3MUECKUX 3HAHWM I pelleHus 3ajad B 00JacTu
OKpY>Karoliel cpefbl, MIIAaHUPOBAHUS MOCTYIKOB M OLIEHKU MX BO3MOKHBIX ITOCIIEACTBUI
JUISL OKPY>KarOIEe CpeJibl;

— OCO3HaHHE IM00AJBHOT0 XapaKTepa HKOJIOTHUECKUX MTPOOJIEM U MyTEeH UX peIeHHUs;

8) ajanTanuu K U3MEHAIOIUMCH YCJIOBHAM CONMATBHOM M NPUPOAHOM Cpeabl:

— TMOTpeOHOCTh BO B3aUMOJAEWUCTBUHM TPH BBIIOJIHEHUH MCCIEJOBAHUH M IPOEKTOB
(bu3nvecKoil HarPaBIECHHOCTH, OTKPBHITOCTh ONBITY U 3HAHUAM JPYTHX;

— TIOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUUYECKYIO JeSITeIbHOCTD;

— 1noTpeOHOCTh B (OPMUPOBAHWU HOBBIX 3HAHUN, B TOM 4Hcie (POpMYIHpPOBaTH HJIEH,
MIOHATHS, TUIIOTE3BI 0 (PU3NIECKUX 00BEKTaX U SBICHUSX;

— OCO3HaHue JIe(UIUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 006JacTu (pU3MKY;

— IUJJAaHMPOBAHUE CBOETO Pa3BUTH B MPUOOPETEHUU HOBBIX (PM3MUECKUX 3HAHHIA;



— CTPEMJICHUC aHAJIM3UPOBATh U BBIABJIATH B3aMOCBA3U IIPHUPOIEI, O6H.[CCTB3 U 3KOHOMHKH,
B TOM YHCJIC C UCIIOJIb30BAHUEM (1)I/I3I/I‘ICCKI/IX 3HaHHﬁ;

— OLEHKA CBOMX JCHCTBUH C Yy4E€TOM BIMSHUSA HA OKPYKAIOILYIO CpEly, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METAIIPEIMETHBIE PE3YJIbTATbBI

B pesynprare ocBoeHHS mporpaMMbl 1O (HU3MKE Ha YPOBHE OCHOBHOIO OOIIETo
obpazoBaHusi y oOyd4aromierocss OyayT c(hOpMUpPOBaHBI MeTanpeIMeTHbIe Pe3yJbTaThl,
BKJIIOYAIOIINE [103HABATEIbHBIC YHHUBEpPCAJbHBIC Y4eOHbIC JCHCTBUS, KOMMYHHKATHBHBIC
YHUBEpCaJIbHbBIC YU€OHBIC ICHCTBUSA, PEryJIATUBHBIC YHUBEPCAIbHbBIC YUeOHbIC NEHCTBUS.

ITo3HaBaTe/IbHbIe YHHBepPcaJbHble yuyeOHble neiicTBusi ba3oBble

JOTrnYecKue NecTBUA:

BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (ABJICHUIN);
yCTaHaBJIMBATh CYLIECTBEHHBIH MPU3HAK KiIacCU(UKaLUU, OCHOBaHUS 1Js1 00001IeHus
Y CpPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M TMPOTHUBOPEYHS B pacCMaTpUBAEMbIX (aKTax, NaHHBIX U
HaOJI0ICHUAX, OTHOCALIMXCS K (PU3MUECKUM SBIICHUSIM;

BBISIBJIATh IPUYMHHO-CJIEJCTBEHHBIE CBSA3M INPU HM3YyYeHUU (PU3MUYECKUX SIBICHUH U
IIPOLIECCOB, [€JaTh BBIBOJABI C MCIOJIb30BAHUEM JACIYKTUBHBIX W WHAYKTUBHBIX
YMO3aKJIIOUE€HUH, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NUECKUX BEITUUNH;
CaMOCTOSITENIbHO ~ BBIOMpaTh CIocoO pelleHuss y4deOHOW —(HU3MYecKol 3agaum
(cpaBHEHHE HECKOJBKMX BAPHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOAXOASIIETO C
Y4€TOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBble ncciaeaoBarebCKHeE AeliCTBHA.

MCII0JIb30BaTh BOIIPOCHI KAK UCCIIE0BATEIbCKUA HMHCTPYMEHT IO3HAHUS;

IPOBOAWTH IO CAMOCTOSITEIBHO COCTABJIEHHOMY IUIAHY OIBIT, HECJIOXHBIN
(bu3nuecknit SKCIepUMEHT, HeOOIbIIIOE HCCIeJ0OBaHNEe (PU3UIECKOTO SIBICHHUS;
OLICHMBAaTh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIUIO, MOIYYEHHYIO B XOJ€
MCCJIEIOBAHMSI UJTU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (OpMYJIMpOBaTh OOOOIIEHUS M BBIBOABI 1O  pe3yjbTaTam
pOBEIEHHOTO HAOIIOAEHUS, OIIbITA, UCCIIEI0OBAHMS;

IIPOrHO3MPOBATh BO3MOXKHOE JaJbHENIIee pa3sBUTHE (PU3NUECKUX MPOLECCOB, a TaKKe
BBIIBUTaTh MPEINOI0KEHUS 00 MX Pa3BUTUH B HOBBIX YCIOBHUSIX U KOHTEKCTAaX.

Pabora ¢ nundopmanmeii:

OPUMEHSTh Pa3UYHbIE METOJbl, HHCTPYMEHTBHI U 3amlpOoChl MPH TOUCKE H OTOOpE
uH($OpPMAIIMK WIH JAHHBIX ¢ YU4ETOM MPeNIoKEeHHON yueOHOoU (hr3rueckoit 3aaauu;
aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U WHTEPIPETUPOBATH MH(POPMAIHIO PA3THIHBIX
BUJIOB U (hOPM TpeICTaBICHHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANBHYIO (DOpMYy TMpeAcTaBIeHUS HHPOpPMAIUN U
WUTFOCTPUPOBATh peIlaeMble 3a7a4i HECJIOKHBIMU CXEMaMH, JuarpaMMamMi, HHOU
rpaduKoOl U UX KOMOMHAITUSIMH.

KoMMyHHKaTHBHBbIE YHHBEPCAJbHbIE YUeOHbIE 1eHCTBUA:

B Xozae oOCyxaeHus y4deOHOro Mmarepuala, pe3yiabTaToB JabopaTOpHBIX padoT u
IPOEKTOB 33/1aBaTh BOIPOCHI 110 CYLIECTBY 00CYXIaeMOil TEMBI U BBICKA3bIBaTh UJICH,



HalleJICHHBIC Ha PEIICHUE 3a]]a4M | MMOJJep>KaHue 01aroXKenaTeIbHOCTH OOIIEHNS,

CONOCTABIATh CBOM CYXACHHS C CYXKACHUSIMH JPYTUX Y4YacTHHKOB JHaJIora,
OOHapYy>KUBATh Pa3IMYKMeE U CXOJICTBO NO3ULIUH;

BBIPAXKATh CBOIO TOUKY 3PEHHS B YCTHBIX ¥ MMCbMEHHBIX TEKCTaX;

NyOJMYHO  TPENCTABIATH  PE3YJAbTAaThl  BBIOJHEHHOTO  (M3MYECKOTO  OMBITA
(9KCIIeprMeHTa, UCCIIeIOBAHMUSA, TIPOCKTA);

INOHUMAThb W HCHOJIB30BATH IMPCUMYLICCTBA KOMaHI[HOﬁ u HHIIHBHHyaHBHOﬁ pa60TbI
IpY PEIICHUN KOHKPETHOH (hr3ndeckoi mpooieMsr;

NPUHUMATh [T COBMECTHOW JEATENbHOCTH, OpPraHU30BHIBATH JEHCTBUS 1O €&
JOCTIDKEHUIO: PACIPENeIATh PO, 00CYKAAaTh MPOLECCH M PE3yIbTaThl COBMECTHOU
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBINIOJIHATH CBOIO 4YacThb PabOTHI, JOCTHUTas KaueCTBEHHOTO pe3yjbTaTa IO CBOEMY
HaIpaBJICHUIO U KOOPAUHHPYSA CBOU HeﬁCTBHﬂ C ApYTruMHU YJICHAMH KOMAH/IbI;
OLICHMBATh KA4eCTBO CBOETO BKJIaJa B OOMHUH TPOAYKT 1O KPUTEPHSIM,
CaMOCTOATENFHO CHOPMYTHMPOBAHHBIM YYaCTHUKAMHU B3aHMOJICHCTBUSL.

PeryassTuBHble  yHHMBepcajibHble  Yy4yeOHble  [elCTBHA

Camoopranusamnus:

BBIABJIATD HpO6JIeMI)I B JXU3HCHHBIX U y‘~IC6HI)IX CUTyalusx, Tpe6y}01111/1x

JUTs perieHust GU3NYeCKuX 3HAHMIM;

OPUCHTHUPOBATLCA B PA3JIMYHBIX IIOAXOOaX IIPUHATUSA pGIHGHI/Iﬁ (I/IHIII/IBI/IIIyaJII)HOG,
NPUHATHE PELCHMS B IPYIIE, IPUHATUE PEILIEHUH rpymnoi);

CaMOCTOSITEJIbHO COCTABJIATh AJITOPUTM pelleHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIICIOBAaHMsl C Y4ETOM MMEIOIUXCA PECYpPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATh MIPeIaraéMble BApUaHThI PEIIEHUM;

Jienath BEIOOp M OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CﬂMOKOHTpOJ’lb, IMOLMOHAJbLHBLIA HHTEJJIEKT:

JlaBaTh a[IcKBATHYIO OLIEHKY CUTYyalluH U MpeJlaraTh IlaH €€ U3MEHEHUS;

OOBSACHATh MPUYMHBI JIOCTH)KEHUS (HEJOCTH)KEHHUS) pe3yJIbTaTOB JAESTEIbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

BHOCUTbH KOPPEKTHUBBI B JIEATEIBLHOCTh (B TOM YHCIIE B XOJ BBINOJHEHHs (PU3NYECKOTO
UCCIICIOBAaHUST WJIM MpPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, M3MEHMBIIUXCS
CUTYallul, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHUE PE3YJIbTATA LIEJIU U YCIOBUAM;

CTaBUTb ce€0s1 HA MECTO JPYroro 4ejaoBeKa B XOJ€ CIOpa WU JUCKYCCHUM Ha Hay4dHYIO
TE€My, IOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HAaBaTh CBOE MpaBO Ha OIIMOKY NpU pEUIeHHH (GHU3UYECKUX 3aJady WiId B
YTBEPKACHUSIX HAa HAYYHbBIE TEMbI M TaKOE K€ MIPaBoO JPYToro.

INPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenust B 8 Kjacce mpeiMeTHbIE pe3ybTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaxkaTb c(hOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSl YMEHHI:

MCIIOJIb30BaTh MOHATHUSA: MAacca M pa3Mepbl MOJIEKYJI, TEIJIOBOE JBM)KEHHE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSHUS BEIIECTBA, KPUCTAUITMYECKHE U amop(]HBIC Tela,
HACBILICHHBIA ¥ HEHACBILIEHHBIN Map, BIaXXHOCTh BO3AyXa, TEMIIEpaTypa, BHYTPEHHSS



SHEprus, TeIIOBOW ABUTATENb, SJIEMEHTAPHBIN JIEKTPUUECKUHN 3apsii, JJIEKTPUUECKOE
1oJie, MPOBOJHUKUA M AUDJICKTPUKH, MOCTOSHHBIA SJIEKTPUUYECKUA TOK, MAarHUTHOE
noJie;

paznuyaTh sBJICHUS (TEIJIOBOE paCUIMpPEeHUE M CXKaTue, Teruionepeaayda, TEIIoBOe
paBHOBecHE, CMauMBaHME, KallWUIApHbIE SBJICHHS, HWCHApEeHHUe, KOHJEHCAIus,
IUIaBJICHUE, KPUCTAIUTH3AIUS (oTBepueBaHue), KHUIICHUE, Terioneperaya
(TeTIONPOBOIHOCTh, KOHBEKIIMS, W3JIYyYEHUE), SJCKTPU3ALMS TeJ, B3aUMOJICHCTBHE
3apsiioB, ACHCTBUSA 3JICKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHUE
MarHuToB, ACMCTBHE MAarHUTHOIO IOJISI Ha MPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHAS
UHAYKIHS) 1O ONHMCAHUIO HX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JAHHOE (PU3NUIECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3YYCHHBIX (PU3MUECKUX SIBICHUI B OKPYXKAIOIIEM MUPE, B
TOM u4ucie (u3ndeckue SBJIEHUS B MPHUPOJE: MOBEPXHOCTHOE HATSIKEHUE H
KalWUISIpPHBIE SIBJICHUS B MPUPOJE, KPUCTAUIBI B mpupone, usnyuenue ComHIla,
3aMep3aHnue BOJOEMOB, MOpPCKHE OpHW3bl, 00pa3oBaHWE pPOCHI, TyMaHa, WHEs, CHEra,
DIIEKTPUUYECKUE SIBICHUS B arMocdepe, JIEKTPHYECTBO JKUBBIX OPTaHU3MOB,
MarHuTHOE mojie 3eMJid, Apeiid MOJIFOCOB, POJIb MAarHUTHOTO TOJS JJIS JKA3HU Ha
3emJie, MOMSPHOE CHUSIHHE, NPU ITOM MEPEBOAUTH MPAKTUYECKYIO 3aJady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3MUECKUX SBJICHUM;

e ONNCHIBaTh H3YYCHHbIE CBOMCTBA Tel U (PU3MYECKUE SBICHUS, HUCIOJb3YS
¢u3nyeckrue BEIMUYMHBI (TEMIepaTypa, BHYTPEHHsSI SHEpPIrus, KOJUYECTBO TEIJIOTHI,
yZenbHas TEIJIOEMKOCTD BEIIECTBA, yJelbHas TEIUIOTa IUIABICHUS, yAeabHas TEIIoTa
napooOpa3oBaHMs, YAEIbHAS TEIIOTa CTOPAHHs TOIUIMBA, KOA(PQPHUIMEHT MOJE3HOTO
JICHCTBHS TEIIOBOM MAILMHBI, OTHOCUTENIbHAS BIIAJKHOCTH BO31yXa, JICKTPHYECKUI
3apsl, CHJla TOKAa, OJJIEKTPUYECKOE HaIpPsKECHUE, CONPOTUBIECHUE IPOBOJHHUKA,
YAEIBHOE COIIPOTUBIICHHE BEIIECTBA, pabota u MOIIIHOCTb
AIIEKTPUYECKOTO TOKA), MPU OMHCAHUM NPABWIBHO TPAaKTOBaTh (PU3MUECKUH CMBICIT
UCIIOJIb3YEMBIX BEJIMYMH, 0003HAYEHUSI U €IUHUIBI (PU3UUYECKUX BEITUYMH, HAXOIUTh
(GopMyIbl, CBA3BIBAIOIINE AAHHYIO (DU3MUECKYIO BEJIMUYMHY C JIPYTMMHU BEIUYMHAMH,
CTPOUTH TpapUKH U3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (QU3NYECKHE SBICHUS W IPOLECCHl, MCIONb3Ys
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJSIPHO-KMHETUYECKOM TEOPUM CTPOCHHs BEIIECTBA,
OPUHIUI  CYNEpro3uIuK MoJjiell (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHUs
3apsfa, 3akoH OMa a1 ydacTka Ienu, 3akoH Jlxoyns—JIeHna, 3aKkoH COXpaHEHUus
SHEpPruM, MPH 3TOM JaBaTh CJIOBECHYIO (HOPMYIMPOBKY 3aKOHAa M 3alUCBIBATH €O
MaTE€MaTUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUl  INPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BbIABIATH  IPUYMHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH O0BsICHEHNE U3 1—2 JIOTMUECKHUX II1aroB ¢ OMopon Ha 1—
2 U3y4yeHHBIX CBOICTBa (QU3WYECKUX SBICHUH, (U3MUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemath pacuéTHble 3afayd B 2-3 JEHCTBHS, WCHOJb3YsS 3aKOHBI U (OPMYIIHI,
CBs3bIBaOIIME (U3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIW3a YCJIOBHUS 3aJaud
3aIIUCHIBATh KPATKOE YCJIOBUE, BBIABIIATH HENOCTATOK JAHHBIX Ui PELICHUS 3a1add,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE Ul €€ pPelIeHUs, IPOBOIUTh PACUETHI U
CpPaBHMBATh MOTYYEHHOE 3HaUeHHE (PU3NUECKON BEIMUYMHBI C N3BECTHBIMU JaHHBIMU;
pacrio3HaBaTh TPOOJIEMbI, KOTOPhIE MOXXHO PEIIUTh NpPU TOMOIIM (PU3UUIECKUX
METOJOB,  MCIIONb3ys  ONHUCAaHUE  MCCIEINOBAHMSA,  BBIICIATH  NPOBEPAEMOE



NPEINON0XKEHNE, OLCHUBAaTh INPABWIBHOCTh MOPSIKA IPOBEACHUS HCCIEI0BaHUSA,
JIeNIaTh BBIBOJIBL;

NPOBOJUTH OMNBITHI 10 HAOIIOJCHUIO (PM3MUECKUX SBICHUNA WM (PU3MUECKUX CBOMCTB
Ten (KamWwUISIpHBIE SIBICHUS, 3aBUCHUMOCTH JaBJCHHUS BO3JyXa OT €ro o0béma,
TeMIIepaTypbl, CKOPOCTH MPOLECCAa OCTHIBAHUSI U HarpeBaHUsl IPU U3JIy4YE€HUH OT 1[BETA
u3Iydaoume (moriomaromnei) MOBEPXHOCTH, CKOPOCTb HCHApeHHst BOABI OT
TCMIICPATYpPbl KUIAKOCTH W IUIOIIAAN eé MMOBCPXHOCTHU, DOJICKTpU3aALUA TCI U
B3aMMOJIEHCTBUE DIIEKTPUUECKUX 3apsiioB, B3aUMOJECHCTBUE IOCTOSHHBIX MarHuTOB,
BU3YyaJIM3allisl MarHUTHBIX 1OJIEH OCTOSIHHBIX MarHUTOB, N€HCTBUS MarHUTHOTO I0JIS
Ha IPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJBUIATEIIs
MOCTOSIHHOTO TOKa): (OpMyIUpoBaTh IMPOBEpsSEMbIC MPEINOJIOKEHHS, CcOOUpaTh
YCTAaHOBKY M3 MpPEUIOKEHHOT0 OOOpYHAOBaHUS, ONUCBIBATH XOJ ONbITA U
(GopMynHpOBaTh BHIBO/BI;

BBINOJIHATH MPSIMbIE U3MEPEHUs] TEMIIepaTypbl, OTHOCUTEIbHON BIIQXKHOCTU BO3]yXa,
CHJIBI TOKA, HANpPsDKEHUS C HCIIOJIb30BAHMEM aHAJIOIOBBIX IMPUOOPOB U JIATYMKOB
(¢u3NYeCKUX BEJIWYMH, CPAaBHMBATh pE3YJIbTaThl W3MEPEHUH C Y4YETOM 3aJaHHOU
a0COJIIOTHON MOTPEIIHOCTH;

IPOBOJUTH WCCIIEOBAHNE 3aBUCUMOCTH OJHOW (PM3NYECKON BEITMYMHBI OT JAPYTroOH ¢
UCIIOJIb30BAaHUEM NPSMBIX U3MEPEHUH (3aBUCUMOCTb COIPOTHUBIIEHUS MPOBOJHHUKA OT
€ro JJIUHBI, IUIOIIAAN MONEPEYHOr0 CEYEHUS U yJIEeIbHOIr0 COIPOTHUBIICHUS BEIIECTBa
IIPOBOJHMKA, CUJIbI TOKA, UIYILIETO Yepe3 MPOBOJHUK, OT HAPSYKEHUS] HA IPOBOIHUKE,
HCCJIEIOBAaHUE T0CJIEI0BAaTEIbHOIO U MapaJlIeIbHOIO COEIMHEHUN IPOBOJAHUKOB):
IUIAHUPOBATh UCCIIEI0BaHUe, cOOMpaTh YCTAaHOBKY U BBINOJHATH M3MEPEHUs, Clenys
IPEUI0KEHHOMY IUIaHy, (PUKCUPOBATh pe3yabTaThl MOJyY€HHON 3aBUCUMOCTU B BUJIE
TabIuI U TpaUKOB, JeTaTh BBIBOABI 10 pe3yJbTaTaM HCCIeI0OBAHHUS;

IIPOBOJMTH KOCBEHHBbIE H3MepeHUs (U3NYECKUX BEIUYMH (yIeNbHas TEII0EMKOCTh
BEIIECTBa, CONPOTUBJICHUE NMPOBOJHUKA, pad0OTa U MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUIAaHUPOBaTh M3MEpPEHHs, CcOoOMpaTh HSKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEAys
IIPEUI0KEHHON MHCTPYKIMH, U BBIYUCIIATh 3HAUEHNUE BEIIMYNHBI,

coOnrofaTh TMpaBuja TEXHUKU O€30IacCHOCTM Npu padbore ¢ J1abopaTOPHBIM
00opynoBaHUEM;

XapakTepu3oBaTh MPUHLUIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpPOM HAa MX OMUCaHHs (B TOM 4YMCIE: CHUCTEMa OTOIUICHUS JOMOB,
TUTPOMETP, TapoBas TypOMHA, aMIepMeTp, BOJBTMETP, CUETYHK 3JIEKTPUUYECKOU
SHEPruH, JIIEKTPOOCBETUTENIbHbIE MNPHUOOpPHI, HArpeBaTeNIbHbIE AJIEKTPONPUOOPHI
(mpuMepBl), SIEKTPUUYECKHE TPEIOXPAHUTENH, HIEKTPOMArHUT, 3JEKTPOJBUTATEINb
MOCTOSIHHOTO TOKa), MWCIHOJb3ysd 3HAaHUS O CBOMCTBaX (U3MUYECKUX SBICHUN U
HEe0OXoauMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA W HM3MEPUTENbHBIE MPUOOPHI IO
CXeMaM U CXEMaTHYHBIM PUCYHKaM (>KUIKOCTHBIA TEPMOMETp, TEPMOC, TICUXPOMETD,
TUTPOMETp, JBUTATEIb BHYTPEHHETO CrOpaHMsl, AJIEKTPOCKOIN, PEOCTaT), COCTaBISThH
CXEMBbI 2JIEKTPUUECKHX IIeNei ¢ MOoceA0BaTeNbHbBIM U MapajiebHbIM COEAMHEHUEM
3JIEMEHTOB, pa3nyasi yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB JIEKTPUUECKUX LIETeH;
OPUBOANUTH TPHUMEPHl (HAXOAUTh HMH(OpPMAIMI0 O MpUMepax) MPAKTHYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKMX 3HAHUN B MOBCEIHEBHOM MU3HU [UIg oOecredyeHus
0e30MmacHOCTH Mpu oOpalleHuu ¢ mpudopamu 1



TEXHUYECKUMHU YCTPONCTBAMH, COXpPaHEHHsI 3JI0pOBbS M COOJIIOJIEHUS HOPM
9KOJIOTMYECKOT0 TIOBEJICHUS B OKPY>KaIoILeH cpefe;

OCYIIECTBIISATh MOUCK HHGopManuu (Qusudeckoro cojepxkanus B HMHTepHere, Ha
OCHOBE MMEIOIUXCS 3HAHUW M IYTEM CpaBHEHUS [ONOJHUTEIbHBIX HCTOYHUKOB
BBIJICNIATE HMH(OPMAIMIO, KOTOpas SBISAETCS MPOTUBOPEUMBOM MM MOXET OBITh
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh NIPU BBIMOJHEHUM YYEOHBIX 3a/laHuil HAYyYHO-TIOMYJISIPHYIO JIUTEpaTypy
(U3NUECKOTr0 CONEpKaHMs, CIIPABOYHBIE MaTepHallbl, pecypchl ceTtu HMHTepHerT,
BJIAJCTh MpPHEMAaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHGOpMAIMH U3
OJHOI 3HAKOBOW CHCTEMBI B JPYTYIO;

co3laBaTh COOCTBEHHBbIE IHCHbMEHHBIE W KpaTKUE YCTHBIE COOOIIeHUus, 00001as
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHKOB (PU3NYECKOTO COAEP)KAaHUS, B TOM UHUCIIE
nyOlIMYHO  IPEACTaBIATh  PE3yJAbTaThl MPOEKTHOM WM  MCCIEA0BATEIbCKOU
JESTENIbHOCTH, TPU 3TOM T'PAaMOTHO HCIIOJIb30BaTh W3YYEHHBIM MOHSITUHMHBIN ammapar
Kypca (hU3HKH, COMTPOBOXK/IaTh BBICTYIUICHUE TIPE3CHTALIUEH;

IpY BBIOJHEHUH YYEOHBIX TPOCKTOB M HCCIEAOBAaHHWHA (DU3UYECKHX IIPOILIECCOB
pacnpeneniartb 00s43aHHOCTU B TPYIIE B COOTBETCTBMM C IOCTaBICHHBIMHU 3aJauyaMu,
CIIEIUTh 3a BBIIOJHEHHEM IUIaHA JAEWCTBUH U KOPPEKTUpPOBAaTh €ro, aJeKBaTHO
OLICHUBATh  COOCTBEHHBI BKJIAJ B  JICATEIBHOCTh  TPYMNbl, BBICTpaUBaTh
KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, IPOSBIISL TOTOBHOCTD pa3peiiaTh KOH(IUKTHI.



TEMATHYECKOE INTAHUPOBAHHUE 8 KJIACC

[TPOTPAMME

Ne n/m HanmenoBanue paszie/ioB u KonaunyecrBo| JiexkTpoHHbIe (1H(ppoBbIe)
TEM NporpamMmMbl “1acos o0pa3oBaTe/ibHbIE PeCypChl
Pasznea 1. TenioBbie ABJICHUSA
bu6nmoreka [IOK
11 CrtpoeHue 1 CBOMCTBA BEIIECTBA 4
TPOCHHE H CBOHCTEA BEMECTE https://m.edsoo.ru/7f4181ce
bubnuorexa [IOK
1.2 TermmoBbIe IPOIIECCHI 14
POt https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 18
Pa3nen 2. DiieKTpuyecKre 1 MATHUTHBIE SIBJICHUS
21 DNEeKTPUUYECKHE 3apsIbl. 3apsKEHHBIE 5 bubnnoreka [IOK
' TeJa M MX B3aMMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
2.2 [TocTOsTHHBIN IEKTPUUCCKUN TOK 9 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bu6mmoteka [IOK
2.3 M 2
ATHITTHBIC ABICHILE https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
2.4 6) 1
HICKTPOMATHITTHAT HEAYIIUTE https://m.edsoo.ru/7f4181ce
Htoro no pazneny 17
PesepBHOe BpeMs (MOBTOpEHNE) 2
OBUIEE KOJIMYECTBO YACOB I10 36



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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INIOYPOYHOE IINTAHUPOBAHUE

8 KUIACC
JIeKTPOHHbIE
Kounue uHppoBbIe
Ne Tema ypoka ::3::3 Aara o0pa3oBaTejibHbIE
o/n U3yYeHUs pecypen:
1 OcHosnbie ntosoxxeHus MKT. 1 bubmuorexa [JOK
Perrenue 3amau https://m.edsoo.ru/ff0
as256
M U TBEPAOTO, JKUIKOTO U
2 ra;):zgpamoprl([) co::Toxfmﬁ 1 Bubmmorexa LIOK
N https://m.edsoo.ru/ff0
BelllecTBa. PeanbHblii ra3 a540e
CpaBHUTENIBbHBII aHATIU3 CBOMCTB
3 TBEPJBIX TEJ, )KUJIKOCTEN U ra30B C 1
TOYKHU
3peHus nojoxeHuit MKT
Bnyrtpennee crpoenue bubnuotexa [JOK
4 1
TBEPABIX TEJ https://m.edsoo.ru/ff0
a5800
Ornpenenenre NOBEpXHOCTHOTO bubnuotexa [JOK
5 1
HATSKEHHSI BOJBI https://m.edsoo.ru/ff0
as530
5 TernoBoe paciupeHue Tedl. 1 bubnunoreka [IOK
Pemenue 3amau https://m.edsoo.ru/ff0
asa26
BuyTpenHss sHeprus. (31100061)1 Butmorexa LIOK
! MIMCHEHHA BHyTpeiHen 1 https://m.edsoo.ru/ff0
SHEPTUU 25¢60
DKcrepuMEHTAIbHOE U3YUYEHNE Bu6morexa LJOK
8 TETUIONPOBOAHOCTH, . https://m.edsoo.ru/ff0
KOHBEKIIUH, U3TyUCHUS 26412
9 KonunuecTBo Temnotel. Y aenbHas 1 bubnuoteka [IOK
TEIIOEMKOCTD. Pelienue 3amau https://m.edsoo.ru/ff0
a6976
10 Pemenwe 3a1a9 Ha ypaBHEHHE 1 bubmmoreka [JOK
TEIJIOBOro OajaHca https://m.edsoo.ru/ff0
a7088
11 VY aenbHas TEIIoTa CropaHus 1 bubmmoreka [JOK
ToruBa. Penrenue 3aaq https://m.edsoo.ru/ff0
ar’b5a
12 V nenbpHas TEMI0Ta MIaBJICHUS. 1 bu6mmorexa [IOK

Pemenue 3agau

https://m.edsoo.ru/ff0
arld2

[TapooGpazoBanue U KOHACHCALIHS.

Hcnapenne. Pemenue 3amaqy

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2

13

https://m.edsoo.ru/ff0
a740c

VY nenvHadg Temiiora

Bbu6nmuoreka [JOK
14 napooOpa3zoBaHus U
KoHieHcaluy. Pemenue 3amau https:/m.eds00.ru/ff0
ar’86¢
15 TennoBsie nBUTATENH.
Pemrenue 3anau
16 KIIJI rennoBoro bubmmorexa LIOK
peirate. Pemere https://m.edsoo.ru/ff0
saad a7cic
17 3CD B TEMIIOBBIX
npoueccax. Pemenue
3aa4y
18 Cratnueckoe
AIIEKTPUYECTBO.
19 3axoH Kynona. Pemenue bubnumoreka LIOK
3aa4 https://m.edsoo.ru/ff0
ag/ed
CunoBas XxapakTepuCcTUKa
3JIEKTPUYECKOTO MOJIA. bubnuotexa [JOK
20 Penrenue 3a1a4 Ha IIPUHIKAI https://m.edsoo.ru/ff0
CYTIePIO3HIINHU TOJIei adala
21 [IpakTuueckas padbora bubmuotexa [JOK
«CTpoeHue aTomMa» https://m.edsoo.ru/ff0a9
Occ
[TpoBOAHUKH, TUITEKTPHUKH, BuGmmorexa OK
22 HOAYHPOBOMHHICH. https://m.edsoo.ru/ff0
OCoOEeHHOCTHU CTPOEHHUS 28ef6
23 DNeKTpUUECKUN TOK, JIOTHOCTh bub6nuoreka LIOK
Toka. Pemmetiie saza. https://m.edsoo.ru/ff0
a95a4
JIeNCTBHS DIIEKTPUYECKOTO Butmiorexa [IOK
24 TOKA. IMEKTPOTPABMSI https://m.edsoo.ru/ff0
DNeKTpoOE30MacHOCTb 296b2
25 DNEeKTPUYECKUM TOK B bubnmnoreka [JOK
PASTHHIbIE Cpenax https://m.eds00.ru/ff0
29838
DJIeKTpUYeCcKas Lenb U e€
26 coctaBHble yacTu. [IIyHT.
Jlo6aBOUHOE CONPOTUBIIEHUE.
ConpoTHBieHue MIPOBO/IHHKA.
3aBUCUMOCTh COTIPOTUBIICHUS bubnumorexa [LIOK
27

IMpOBOAHHKA OT MaTepurajia,

https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0aa738

TEOMETPUHU U TEMIIEPATYPBI

aa’38

28 3axkoH OMa 1J1s1 y4acTKa L. Butmmotexa LIOK
BAX namnbl HakaJiMBaHUs
1 https://m.edsoo.ru/ffOaa
44a
29 MeTo1 SKBUBAJIEHTHBIX Bu6muoreka [JOK
COMPOTHUBIICHU
https://m.edsoo.ru/ff0
aaf8a
Pacuer paboThI TOKa U KOJTMYECTBA BuGmorexa LIOK
TEIUIOTHI,
30 1 https://m.edsoo.ru/ff0
BBIJIETISIEMOTO B IPOBOTHHUKE. ab124
Bsixon u3 crpos
AJIEKTPUYECKOMN LICTIH. ) bubnmoreka [JOK
31
Koporkoe sawbikaiiie. https://m.edsoo.ru/ff0
Pemenue 3agau. ab660
C)
KCIIEPUMEHTAIILHOE Bu6moreka LOK
32 UCCIIeIOBAaHHE MAarHUTHOTO
B3AMMOEHCTBHA. 1 https://m.edsoo.ru/ffOac
Oba
MarnuTtHoe nojie IpsMoro
MPOBOJIHUKA C TOKOM, bubmuotexa [JOK
33 MATHHTHOE HOJE Katyliid ' https://m.edsoo.ru/ff0
WHIYKTUBHOCTH acld?
34 [TpakTudeckas pabota «OMbITHI
1
@apanes. [Ipasuna Jlenna»
OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME 34



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» dusuka: HHXXEHephl Oyayiero: 7-i kKiacc: yriayOJeHHbIH YPOBEHb: YUEOHHK: B 2-X 4acTiaX; 1-¢
usnanue, 7 xnacc/ benara B.B., Boponnosa H.1., JlomauenkoB M. A. u 1p.; oA peaKiuei
[Tane6patnena FO.A. Aknnoneproe oomectBo «M3narensctBo «IIpocBenienne»

» Ou3uKa: HHKEHephl OyayIero: 8-if kiacc: yriayOneHHbIH ypOBeHb: YIeOHHUK: B 2-X YacTsix; 1-e
n3nanwue, 8§ kinacc/ benara B.B., Boponnosa H.H., JlomauenkoB NU.A. u np.; mox pemnaxiuen
[TaneOparnena FO.A. AkimonepHoe obmiectBo «M3aarensctBo «IIpocBemiennes

» dusuka: nHXXEeHephl Oyaymero: 9-i kimacc: yriayOJeHHbINH YPOBEHb: YUEOHHK: B 2-X 4acTaX; 1-¢
usnanue, 9 xnacc/ benara B.B., Boponniosa H.I., JlomauenkoB M. A. u 1p.; oA peaKiueit
[TaneOpatnena FO.A. Aknnoneproe oomectBo «M3narensctBo «IIpocsenienne»

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA

» Ou3nka: HHXXEHepbl OyayIiero: 7-9 Kiaccel: yriayOlIeHHbI YPOBEHb: METOUYECKOE TOCOOUE K
yuebHO-MeTotmIeckoMy Komiuiekcy "®dusnka. Mmkenepst oyaymero" / B.B. benara, H.1.
Boponrora, 1.A. Jlomouenkos, FO.A. I1aneOparues; nox pex. 0. A. IlaneOparueBa

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1) http://www.fizika.ru/ caliT ans yyammxcs ¥ npenojiaBarenei Gusuku.

2) http://www.physics.ru/ y4eOHHK IIKOJIBHOTO MaTepHasa 1mo Gpu3uKe.

3) http://elementy.ru/physics sHIMKIONEANS PUUKH.

4) http://mathus.ru/phys/ noaroroska k onumnuaaam u OI'D no marematuke u pu3MKe.
5) http://marklv.narod.ru/mkt/soder.htm ypoku mo MonekymnsipHo#t pusnke.

6) http://femto.com.ua/index3.html cnpaBouynuk no ¢pusuke.
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