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MOSACHUTEJBHASA 3AIIKNCKA

[Iporpamma no ¢u3uke Ha ypoBHE OCHOBHOI'O 00111er0 00pa30BaHMs COCTaBIIEHA Ha
OCHOBE TMOJOKEHUH U TpeOOBaHMUU K pe3ysbTaTaM OCBOEHHUs Ha 0a30BOM YpOBHE
OCHOBHOMW 00pa3zoBaTesibHOM Mporpammel, npeactaBieHHbx B PI'OC OO0, a takxke
yuétoM (enepanbHOI pabouei mporpamMmbl BocnuTaHus U KoHuenuuu npenogaBaHust
ydeOHoro npeamera « Du3nKa.

Copepxanue mporpaMMmbl 1O  (QU3MKE HampaBieHO Ha (opmMupoBaHue
€CTECTBEHHO-HAYYHON IPaMOTHOCTH OOYYaIOIIUXCSI U OPTaHU3AIMIO U3YyYCHUS (PU3UKU
Ha JEATEIBHOCTHOM OCHOBE. B mporpamme mo ¢u3uke yYUTHIBAIOTCS BO3MOXKHOCTH
yaeOHOorOo mpemMera B peanusanuu TpedoBanuin DPI'OC OOO k mIaHUPYEMBIM
JUYHOCTHBIM M METallpeIMETHBIM pe3yJibTaTaM OOy4YeHUSs, a TaKKe MEXKIPEIMETHBIC
CBSI3M €CTECTBEHHO-HAyUHBIX YU€OHBIX MPEIMETOB Ha YpPOBHE OCHOBHOTO OOIIETro
oOpazoBaHws.

[TporpaMMa mo ¢u3MKe ycTaHaBIMBAET paclpeiesieHne y4eOHOTro Marepuaia Io
rogam oOy4deHus (1o KinaccaMm), peagaraeT IpUMEPHYIO MOCIEeI0BaTEIbHOCTh U3YUECHUS
TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACPKaHUS U yuETe BO3PACTHBIX
0COOEHHOCTEH 00yUYarOIIMXCA.

[TporpamMma no ¢u3uke pazpaboTaHa C LETbI0 OKa3aHUs METOJUYECKON MOMOIIU
YUUTENIO B CO3/IaHUU paboueil mporpaMMsl 10 y4eOHOMY IIPEIMETY.

®dusuka SBISETCI CHUCTEMOOOPA3YIOIIMM ISl €CTECTBEHHO-HAYUYHBIX YUE€OHBIX
IPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIe)KAT B OCHOBE IPOLIECCOB W SBJICHHI,
M3y4aeMbIX XUMHUEH, OMoJioruei, acTpoHoMHel W ¢u3udeckoi reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAay4YHYIO KapTHUHY MHpa, NPENOCTaBIsE€T HaumOoJiee SCHbIE
o0pa3upl MPUMEHEHUsS HAYYHOrO METOJa MO3HaHWS, TO €CTh CHoco0a MOIy4YEeHHs
JOCTOBEPHBIX 3HAHUW O MHUpE.

Onmna w3 THaBHBIX 3ajad (PU3MYECKOro OoOpa3oBaHUsS B CTPYKType OOIIero
o0Opa3oBaHMs COCTOUT B GOPMUPOBAHUN €CTECTBEHHO-HAYYHOM rpaMOTHOCTH U UHTEpECa
K HayKe y OOy4aromnmxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE MpEAINoJaraeT OBJIAJCHUE CIEAYIOLIUMU
KOMIETEHTHOCTSIMH, XapaKTepU3YIOUIMMHI €CTECTBEHHO-HAy4YHYI0 TPaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OLIEHUBATh U TIOHUMAaTh OCOOEHHOCTH HAyYHOTO HCCIIEI0BAHNUS;

WHTEPIPETUPOBATh JaHHBIE M MCIOJb30BaTh HAy4dHbIE JOKa3aTeIbCTBA JIJIs
MOJIyYE€HUS BBIBOJIOB.

[enu u3zydyeHus GU3UKU Ha YPOBHE OCHOBHOTO O0IIer0 00pa30oBaHUs OMPEACIICHBI
B Konnenmuu npenogaBanus yueOHoro mnpeamera «®Puszmka» B 00pa3zoBaTEIbHBIX
OpraHu3anusax Poccurickon Penepanuu, peau3yroImnx OCHOBHBIE
o011eo0pa3oBareyibHble  MPOrpaMMbl,  yTBEepKAEHHOW  pemenuem  Komteruu
MunuctepcTBa npocsenienust Poccutickoit denepanuu (mpotokon ot 3 aexadps 2019 r.
No TTK-48H).

Heau nzyyenuss Gusuku:

npuoOpeTeHre MHTEpeca M CTPEMIICHUS O0y4arouuxcs K HayYHOMY H3YYEHHIO
MPUPOIBI, PA3BUTHUE UX UHTEIIEKTYATHHBIX U TBOPUYECKUX CIIOCOOHOCTEH;



pa3BUTHE TPEACTABICHUH O HAYYHOM METOJIeé TMO3HAHUA U (POPMUPOBAHHE
UCCJIEI0BATENLCKOI0 OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHpoOBaHHEe HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa H3yYEHUS OCHOB
CTPOCHHUS MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (DU3HKU;

dbopMHpoBaHUE TPEACTaBICHUH O PO (U3UKA [ Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TMPEJICTABICHUNA O BO3MOXHBIX cepax Oyayiiei npodeccuoHaIbHON
JeSITEIbHOCTH, CBA3aHHON C (PU3UKOM, MOATOTOBKA K JalbHEWUIIEMY OOYYEHHIO B 3TOM
HaIlpaBJICHUMU.

JlocTxeHne 3TUX LEeNNel MporpamMmbl 1Mo (U3HKE HA YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHHs 00ECTIEYNBACTCS PEUICHUEM CICAYIONINX 3a4a4:

npuoOpeTeHNne 3HAHUW O JMCKPETHOM CTPOEHUHU BEIIECTBA, O MEXaHHUYECKHX,
TEIJIOBBIX, DJIEKTPUUECKHUX, MATHUTHBIX M KBAHTOBBIX SIBJIICHHSIX;

npuoOpeTeHNe YMEHUH ONUCBhIBATh W OOBACHATH (PU3UUYECKHE SBICHUS C
UCITIOJIb30BAaHUEM TTOJIYYCHHBIX 3HAHUI;

OCBOEHHE METOJOB PELICHUS MPOCTEMIINX Pacu€THBIX 3a7ad C HCIOJIb30BaHUEM
buU3HYEeCKUX MOJIENIeH, TBOPUECKUX U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHM HaOMI0/aTh MPUPOJHBIC SBICHUS W BBIMIOJHSITH OIBITHI,
n1abopaTtopHble pabOThl M SKCHEPUMEHTANbHBIE MCCIEJOBAHUS C HCIOJIb30BAaHUEM
U3MEPUTENIbHBIX TPUOOPOB;

OCBOEHHUE MTPUEMOB paboThl ¢ HHMOpMaLUe PU3NUECKOTO COACPKAHMS, BKIIIOYAs
UHPOPMAIIMI0O O COBPEMEHHBIX JOCTHKCHHSIX (U3UKH, aHalu3 M KPUTHUIECKOE
OlICHUBaHUE UH(OpMAIUH;

3HAKOMCTBO cO cdepamu npodhecCHOHANIBHON IeATeIbHOCTH, CBSI3aHHBIMH C
¢u3MKONW, W COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha JOCTHKCHHSIX
(bu3MYECKO HAYKH.

Ha wusydenume ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETro
oOpazoBanus oTBoaAuTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIeNI0), B 8 Kitacce
— 68 uacoB (2 waca B Hememo), B 9 kimacce — 102 wyaca (3 4yaca B HeJeno).

[Ipennaraemsiii B mporpamme o Gu3nKe nepedeHb 1a00paTOPHBIX padOT U OTIBITOB
HOCUT pEKOMEHJATEIbHBIM  XapakTep, Yy4YuTeNb JIeJaeT BbhIOOp MPOBEACHUS
7a00paTOpHBIX pPabOT © OMBITOB C YYETOM HMHAMBUAYAJbHBIX OCOOCHHOCTEU
0o0ydJaronmxcsi, CIHUCKa OJKCIEPUMEHTANbHBIX 3aJaHud, NpeIaraéMbplX B paMKax
OCHOBHOTO FOCYJJapPCTBEHHOTO AK3aMeHa 1o (PU3MKe.



COAEPXKXAHUE OBYUYEHUA

7 KUIIACC
Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAIOIIEro MUpa.
®duzrka — Hayka o mnpupone. SBieHus npupoabl. DuznUecKue SIBICHUS:

MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
duznueckue BenuuuHbl. M3aMepenue gusnueckux BennuuH. Gusndeckre npuOopsl.
[TorpemHocTh H3MepeHnil. MexxnyHapoaHasi CucTemMa eIuHULL.

Kak ¢usuka w©  gpyrue  €CTECTBEHHBIE HAyKd  HW3YYalOT  MPUPOIY.
EcTecTBEeHHO-HaYUYHBIN METOJ IO3HAHUS: HAOIIOEHUE, IOCTAHOBKA HAYYHOr'O BOIPOCA,
BBIJIBHKECHUE TUTIOTE3, IKCIIEPUMEHT TI0 TTPOBEPKE TUTIOTE3, 00BICHEHUE HAOIIOAaEMOTO
apiieHus. Onucanue GU3NIECKUX SIBICHUN C TTOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1.MexaHuueckue, TEIIOBbIE, JIEKTPUUECKHUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.

2.®u3nyueckue MpuOOpbl U TpolLeaypa MNPSMBIX HM3MEPEHUN aHaJOTOBBIM U
U (POBBIM MPUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

1.0mnpenenenue 1EHbI IeIEHUs IKaIbl U3MEPUTEIILHOTO MPUOOpa.

2.13mepeHne paccTosHUM.

3.M3mepenne o0bEMA )KUAKOCTH U TBEPJOTO Tea.

4.0npeneneHue pa3sMepoB MaJIbIX TeJl.

5.M3mepenne TemriepaTypbl MpU MOMOIIU KUJKOCTHOIO TEPMOMETpA M JIaTUHUKa
TeMIepaTyphbl.

6.1IpoBeneHNe MccaeaOBaHMS IO MTPOBEPKE TUIIOTE3bI: JATBHOCTD MOJIETA MAPHKa,
NYIIEHHOI'O0 TOPU30HTAJILHO, TEM 00JIbIE, YeM OOJIbIIE BHICOTA MYCKA.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrtpoeHue BemiecTBa: aTOMbl M1 MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, TOKA3bIBAIOIINE
JMCKPETHOE CTPOEHHUE BELIECTBA.

JBr>xeHue yactull BemiecTBa. CBsA3b CKOPOCTU JBUKEHUS YaCTHUIL C TEMIIEPATYPOIl.
BbpoyHoBckoe nBuxkenue, nuddys3us. BzanmosencTBre 4acTHIl BEIIECTBA: MPUTIKEHUE
Y OTTaJIKWBaHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHE Ta30B, MKUIKOCTEM M TBEPIBIX
(KpucTamMyecknx) Tell. B3auMocBs3b MEXKIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX W HUX AaTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1.Ha6monenre OpOyHOBCKOTO JIBUKEHHUS.

2.Habmoaenue nuddysuu.

3.Habmonenue siBiieHUHN, OOBSCHSIOMUXCA TMPUTIKCHUEM WM OTTAJIKUBAHUEM
YacTHI] BEIIECTBA.

Jlabopamopuwie pabomul u onvimaol.

1.0nenka quaMeTpa aToMa METOJIOM PSJIOB (C UCIIOIb30BaHEM (poTorpaduii).

2.01BITHI 10 HAOJTIOICHHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3.01bITHI 0 OOHAPYKEHUIO TCHUCTBUS CHUII MOJIEKYIISIPHOTO MIPUTSIKEHUS.

Pa3naen 3. JIBu:keHHe U B3aUMOAeCTBHE TeJl.



Mexanuueckoe BHkeHHe. PaBHOMEpPHOE U HEpaBHOMEPHOE JBUKeHNE. CKOPOCTH.
CpenHsast CKOpOCTbh ITPU HEPABHOMEPHOM JIBUKEHUU. Pacu€T myTH U BpEMEHU JIBUXKEHUS.

SIBneHne nHepuny. 3aKOH MHEPUUHU. B3auMoaencTBUE TeJ KaK MPUYMHA U3MEHEHUS
CKOpPOCTH JBHM>KEHHMS Tell. Macca Kak Mepa MHEPTHOCTH Tena. 1IMoTHOCTh BelecTsa.
CBs13b IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IMHHUIIE 00bEMA BEIlleCTBA.

Cuita Kak XapakTepUCTUKa B3auMoAeicTBUs Ten. Cuia ynpyrocTd M 3akoH I'yka.
N3mepeHne cuiibl ¢ MOMOUIBI0 JUHAMOMETPA. SIBICHUE TATOTEHUS U criia TskecTH. Cuita
TSKECTH Ha Apyrux mianerax. Bec tena. HeBecomocTs. CrokeHre CHil, HalTpaBIEHHBIX
no oaHou mpsimoil. PaBHonelcTByromas cui. Cwina TpeHus. TpeHue CKOJIbKEHUS U
TpeHUe NoKosl. TpeHue B IpUpOIE U TEXHUKE.

Hemoncmpauuu.

1.HaGnrogeHne MEXaHM4eCKOro IBUKEHUS TENa.

2.M3mepenne CKOpoCTH MPSIMOJIMHEHMHOTO ABMKECHUS.

3.Habmronenue ssBiIeHUs HHEPIIUH.

4.HabnroieHrne n3MEHEHUs! CKOPOCTH IPH B3aUMOJICHCTBUU TEJl.

5.CpaBHeHUE Macc 10 B3aUMOJIEHCTBUIO TEIL.

6.CnoxxeHue cuil, HalpaBJIEHHBIX 110 OJJHOU MPSIMOH.

Jlabopamopuvie pabomul u onvimul.

1.Onpenenenne CKOPOCTH paBHOMEPHOT'O IBUKEHUS (LIapUKa B )KUJKOCTH, MOJIEIH
3JIEKTPUYECKOTO aBTOMOOMIISI U TakK Jajiee).

2.0mpeneneHne CpeaHe CKOPOCTH CKOJIKKEHUS OpyCKa HIIM IIapyKa 10 HAaKIIOHHOU
IIJIOCKOCTH.

3.0mpenesneHne MIOTHOCTU TBEPIOTO TeMa.

4.0OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSKEHUS (edopMaiun) py>KUHbI
OT NPHWJIOKEHHOMN CHUJIBI.

5.01BbIThI, T1EMOHCTPUPYIOLIUE 3aBUCUMOCTh CUJIbI TPEHHUS CKOJIbKEHUSI OT Beca
TeJa U XapakTepa COINPUKACAIOLIUXCS [TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Hasnenue. CriocoObl yMEHbBILIEHUS W yBEJIWYEHUs naBiieHus. [laBineHue rasa.
3aBUCHMOCTbH JaBJIeHUA raza oT 00béMa, Temneparypsl. [lepenaua naBiaeHust TBEPAbIMU
TelaMu, >KMAKOCTAMM M Trasamu. 3akoH Ilackansa. IIHeBMarnueckue MalIVHBI.
3aBUCHUMOCTh JIaBJICHUS JKUAKOCTU OT TayOuHBL. ['MapocTraTHUecKuil mapaJokc.
Coobmiaromuecs cocyabl. [ uapaBnuueckie MeXaHU3MBbI.

AtMmochepa 3emim u armocdepHoe JnaBieHue. [IpuuuHBI CylIeCTBOBaHUS
Bo3aAymiHOM oOosnoukn 3emau. Omnweit  Toppuuemnu. W3mepenue atmochepHOro
JaBJeHusl. 3aBUCHUMOCTh aTMOC(EpHOro JaBJIEHHUS OT BBICOTHI HAJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEPHOTO TABJICHHUS.

JlelicTBre JKUAKOCTM M rasa Ha IOIpy:KEHHOE B HUX Teso. BriTankusaromias
(apxumenoBa) cuna. 3akoH Apxumeza. [lnaBanue ten. Bo3nyxoraBanue.

Hemoncmpayuu.

1.3aBUCUMOCTH AaBJIEHUS ra3a oT TeMIepaTyphbl.

2.Ilepenaya naBneHus )KUIKOCTHIO U Ta30M.

3.Coo0maromnecst CoCy/sl.

4.T'mapaBinuyecKuil mpecc.

S5.I0posBrnenue nencTBrs aTMOC(HEPHOTO JABICHHUS.



6.3aBUCHMOCTH BBITATKMBAIONIEH CHIIBI OT O0BEMA MOTPYXKEHHOW YaCTH Tella |
MJIOTHOCTH KUJIKOCTH.

7.PaBeHCTBO BBITAJIKMBAIOIIEH CHJIbI BECY BHITECHEHHOM JKUIKOCTH.

8.YcnoBue 1uiaBaHusi TeN: IUIaBaHUE WM TOTPY>KEHHE Tell B 3aBUCHMOCTH OT
COOTHOILICHHS TUIOTHOCTEW TeJIa U JKUJKOCTH.

Jlabopamopuvie pabomul u onvimaul.

1.UccnenoBanre 3aBUCMMOCTH Beca Tella B BOJE OT oObEéMa IMOTpYKEHHOM B
KUAJKOCTb YaCTH TeJA.

2.0mpeneneHre BHITAIKUBAIONICH CHIIBI, JCHCTBYIOIIEH Ha TENO, MOTPYKEHHOE B
KUJIKOCTb.

3.IlpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHIIBI, JEHCTBYIOIIEH Ha TEIO B
KUJKOCTH, OT MacChl TeNA.

4.0nbITEl,  JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOIMIEH  CHJIBI,
JIEUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00bEMa MOTPYKEHHOHN B )KUIKOCTh YACTH TeJa U
OT IJIOTHOCTH KUJIKOCTH.

5.KonctpynpoBanue apeomeTpa Wid KOHCTPYUPOBAHUE JIOJKHU U OTMpEJEICHHE €€
rpy30I0ABEMHOCTH.

Pazgea 5. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MEXaHU3MBI: pblyar, O0JIOK, HAKJIOHHAS TIOCKOCTh. [IpaBuio paBHOBecHs
ppiuara. [IpuMeHeHue TpaBuiIa paBHOBECHS pblyara K OJOKY. «30JI0TOE MPaBUIIO»
mexaHuku. KITJ[ npocteix Mmexanu3mMoB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprus. Kunernueckast u noreHunaibHasa sHeprus. [Ipespanienue
OJIHOTO BUJIa MEXAHUYECKOUN SHEPTUH B IPYTOU. 3aKOH COXPAaHEHUS JHEPTUH B MEXAHUKE.

Hemoncmpauuu.

1.I1IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1.0Ompenenenre pabOTHl CHIIBI TPEHUS MPU PABHOMEPHOM JBIDKEHUU Teja TIO
TOPU30HTAIBHOMN ITOBEPXHOCTH.

2.UccnenoBanue ycnoBUi paBHOBECHUS phlyara.

3.M3mepenne KII/| HakTOHHOM MIOCKOCTH.

4.VI3ydeHue 3aKOHA COXpPaHEHUSI MEXaHUYECKOM SHEPTHH.

8 KUIACC

Pa3nea 6. TenioBbIe AIBJICHHS.

OCHOBHBIE NOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS BEIIECTBA.
Macca u pazmepsl aTOMOB ¥ MOJEKYA. OTBITHL, NOATBEPKIAIOIINE OCHOBHBIE MOJI0KEHUS
MOJIEKYISPHO-KNHETUUECKON TEOPHH.

Mopgenun TBEPAOrO, JKUAKOTO W Ta3000pa3HOTO  COCTOSHUN  BEIIECTBA.
Kpucramnuueckue u amopdusie Tena. OObsICHEHHWE CBONCTB ra3oB, KUIKOCTEH U
TBEP/IBIX TEJ HA OCHOBE MOJIOKEHUM MOJIEKYJISIPHO--KUHETUUECKOM Teopuu. CMaunBaHue
Y KallWUIAPHBIC SIBJICHUSA. TEIUIOBOE PACIIMPEHUE U CXKATHE.

Temneparypa. CBsA3b TeMIepaTypbl CO CKOPOCTbIO TEIJIOBOTO JBUYKEHUS YACTHIL.
Baytpennss sueprus. CriocoObl M3MEHEHUSI BHYTPEHHEH SHEPTHUM: TEIuIonepenada u
coBepuieHre paboThl. Buasl Temnomepedaud: TEMIONPOBOJHOCTb, KOHBEKIIMS,
U3JIyYEHUE.



KonndectBo TemnoTel. YaenbHas TEMJIOEMKOCTh BEIIECTBA. TeMIoo0OMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIuioBoro OanaHca. [lnaBneHue u oTBepAeBaHUE
KPUCTAJUIMUECKUX BEIIECTB. YelbHas Terora IuiaBieHusa. l[lapooOpazoBanue u
koHaeHcanusi. Mcnapenwe. Kunenue. VYienpHas Temiora  mapooOpa3oBaHUS.
3aBUCUMOCTh TEMIEPATYPHI KUIIEHUS OT aTMOC(HEPHOTO J1aBJICHUS.

BnaxxHocTh Bo3ayXa.

DHeprus TOIJIMBA. Y IeJIbHAS TEMJIOTA CTOPaHUsL.

[TpuHuune! padoTs! TemwtoBbix apurareneii KIIJ[ remioBoro aeuratens. TernoBbie
JIBUTATEIN U 3alIATA OKPYKAIOLIEH CPEBI.

3aKOH COXpaHEHUs U MPEBPAILEHUS SHEPTUH B TEIUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1.Ha6nronenre OpOyHOBCKOTO JIBHKEHHUS.

2.Habmonenue quddysun.

3.Habmronenue siBeHnii cMauyMBaHus U KaMWLISIPHBIX SIBIICHUH.

4.HaGnroieHre TeroBOro paciupeHus Tell.

5.M3menenue paBieHWs Ta3a MpU HU3MEHEHMM O0bEMAa W HArpeBaHUM WITU
OXJIaXKJICHUH.

6.1IpaBusa u3MepeHus TeMIepaTyphl.

7.Buzsl Teronepeaaun.

8.0xu1aXx1eHre Ipy COBEPIIEHUH PaOOTHI.

9.HarpeBanue nipu coBepiieHIH pabOThl BHEITHUMH CHIIAMH.

10.CpaBHeHurE TEMIIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

11.HaOmroneHue KUNeHusI.

12.Ha6mroieHre mocTOsTHCTBA TeMITepaTyphl P TUIABJICHUH.

13.Mopaenu TEIIOBhIX JIBUTATENIEH.

Jlabopamopuvie pabomel u onvimel.

1.0OnbITHI IO OOHAPYKEHUIO TEHCTBUS CUIT MOJICKYJISIPHOTO TPUTSKEHUS.

2.01BITHI TI0 BHIPANIMBAHUIO KPUCTAIIIOB TTIOBAPEHHOM COJIM WJIM caxapa.

3.0O1BITH TI0 HAOIIOJECHUIO TEIIOBOTO PACIIUPEHUS Ta30B, KUJKOCTEH U TBEPABIX
TeJ.

4.0OnpeneneHue AaBJIeHNs BO3AyXa B OaJTIOHE IIIPHUIIA.

5.01BIThI, IEMOHCTPUPYIOILUE 3aBUCUMOCTh JABJIEHUSI BO3[yXa OT €ro o0béma U
HarpeBaHUs WIN OXJIaXKICHUSI.

6.IlpoBepka TUMOTE3bl JUHEWHOW 3aBUCUMOCTHU JUIMHBI CTOJOWKA KUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

7.HaGmonenne W3MEHEHUs BHYTPEHHEM OHEpruuM Tejla B pe3ysbTaTe
TEeIIonepeayr U padoThl BHEITHUX CHJL.

8.UccnenoBanue siBJIeHUS TEMJIOOOMEHA MPH CMEIIMBAHUM XOJIOAHOW W TOpsuei
BOJIBI.

9.0mpeneneHre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOAOW MPU TEIIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIIIMHIPOM.

10.Omnpenenenue yaeabHOM TEMII0EMKOCTH BEILIECTBA.

11.WccnenoBanue npouecca ucnapeHusl.

12.0mnpeneneHne OTHOCUTENBHOMN BIaKHOCTH BO3/yXa.

13.0mnpenenenue yaeabHOM TEIJIOTHI IJIaBICHUS JIbA.



Pa3znen 7. diekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

Onektpuzaums Tel. J[Ba poaa dSIIEKTPUYECKHX 3apsAlnoB. BsammojaericTBue
3apsOKEHHBIX Tell. 3akoH KyioHa (3aBUCHUMOCTD CHJIbI B3aUMOICUCTBUS 3apsHKEHHBIX TEIl
OT BEJIMYMHBI 3aPSI0B U PACCTOSTHUS MEXKIY TEIaMu).

Onektpuueckoe mnosne. Hanpsok€HHOCTh  3nekTpuueckoro mnojsd.  [IpuHiun
CYNEPIO3UIINH IJEKTPUUECKUX ToJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu »saekTpuyeckux 3apsaoB. OJIEMEHTApPHBIM JJIEKTPUUYECKHI  3apsl.
Crpoenne atoma. IIpOBOAHUKN U IHUAJIEKTPUKH. 3aKOH COXPAHEHUS 3JIEKTPUYECKOrO
3apsna.

DNEeKTpUYECKU TOK. Y CIIOBUS CYLIECTBOBAHUS JIEKTPUUECKOTO TOKA. MICTOUHUKHN
NOCTOSIHHOTO TOKa. JIeMCTBUS 3NEKTPUYECKOrO TOKa (TEIJIOBOE, XUMHUYECKOE,
MarHuTHOE). DIEKTPUUECKUNA TOK B KUJKOCTAX U raszax.

Onektpuueckas nenb. Cuiia Toka. DIEKTpudeckoe HanpsbkeHue. CONpoTUBIICHUE
IIPOBOJHUKA. YIEJIBbHOE COIPOTHUBIICHHE BellecTBa. 3akOH OMa s ydacTKa LENu.
[TocnenoBarenpbHOE U NMAapaLIEIbHOE COEUHEHNE ITPOBOIHUKOB.

PaboTa 1 MOIITHOCTB AJIEKTpUYECKOro TOKA. 3akoH Jlxoyns—JleHua. Dnexrpuueckue
LENH U OTPEOUTENH dIEKTPUUECKON 3Heprun B ObITy. KopoTkoe 3aMbikaHue.

[TocTosiHHBIE MarHuThl. B3auMOJElCTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. MaraHuTHoe 1osie 3eMJId U €ro 3HadueHue JUIsd KU3HHA Ha 3eme. OnelT Opcrena.
MarsuTHOE 1OJIE 3JIEKTPUYECKOrOo TOKa. [IpuMeHeHue 3JeKTpOMAarHuTOB B TEXHUKE.
JleficTBE€ MarHUTHOTO TOJSl HA MPOBOJHUK C TOKOM. DJIEKTPOJIBUIaTeIb MOCTOSHHOTO
TOKa. lcronp30BaHME DIEKTPOABUTATENEH B TEXHUYECKMX YCTPOWMCTBAX M Ha
TpaHCIOpTE.

Oneitel Dapanes. SBneHne 3aeKTpOMarHUTHOW HMHAyKIuu. lIpaBuimo Jlenna.
Onekrporeneparop. CrocoObl MOTyYeHUs dJIEKTPUUECKON SHEPTUH. DJIEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX UCTOUYHUKAX SHEPTUU.

Jemoncmpayuu.

1.2nexTpu3arus Tel.

2.J1Ba poJia SIEKTPUUECKHUX 3aps/IOB U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.

3.YcTpoiCTBO U JEHCTBHE IEKTPOCKOIIA.

4.971eKTpocTaTuyecKast HHIYKIIHSL.

5.3aK0H CoOXpaHEeHHMsI FJIEKTPUUECKUX 3apsI0B.

6.1IpOBOTHUKY U JUAICKTPUKH.

7.MopaenupoBaHu€ CUIOBBIX JIMHUNA 3JEKTPUUECKOTO TOJIS.

8.V CTOYHMKHU MOCTOSIHHOTO TOKA.

9.JleiicTBUS PIESKTPUUECKOTO TOKA.

10.25eKTpUYeCKUii TOK B 5KUIKOCTH.

11.T"a30BbIi1 pa3psi.

12.I3mepeHue Cuiibl TOKa aMIIEpMETPOM.

13.13mepenne 37eKTpUUecKOro HapsKEHUST BOJIBTMETPOM.

14.Peoctat 1 Mara3uH CONPOTUBIICHUMN.

15.B3aumMoielicTBUE MOCTOSTHHBIX MAarHUTOB.

16.MonenupoBaHue HEBO3MOKHOCTHU Pa3/AEICHUS MOTIOCOB MarHUTA.

17.MopenrpoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18.0mmIT DpcTena.



19.MaruuTtHOE 1ToJie TOKa. DJIEKTPOMArHHUT.

20./leficTBHE MarHUTHOTO TOJIsI HA IPOBOJAHUK C TOKOM.

21.2nexTpoaABUraTeNb MOCTOSHHOTO TOKA.

22 VccnenoBanue sIBIEHUS 3JEKTPOMAarHUTHON UHIYKIIUH.

23.0mnbiTH Dapajes.

24.3aBUCHMOCTb  HANpaBJICHUS HMHAYKLIMOHHOIO TOKa OT YCJIOBHM  €ro
BO3HUKHOBEHUS.

25.27eKTpOoTreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.0mpITel 1O  HAONIONEHUIO  JJIEKTPU3aLMU TN  HMHIAYKIUEH U 1pu

CONPUKOCHOBEHHH.

2.WccnenoBanue MEeHCTBUS SJIEKTPUUECKOTO MOJISl HA IIPOBOHUKU U IUAJICKTPUKH.

3.COopka u mpoBepka padOThI AMEKTPUIECKON T[T MTOCTOSHHOTO TOKA.

4. 3mepeHue U peryiupoBaHUe CUJIbI TOKA.

5.M3mepenue u perynupoBaHue HaIPsHKEHUS.

6.lccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, MIYILIETO Yepe3 pe3UCTop, OT
COIPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

7.00BIThI, JAEMOHCTPUPYIOIIKE 3aBUCUMOCTb 3JIEKTPUUYECKOIO COMNPOTUBIICHHUS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUIOIIA/IN [TIONIEPEYHOI0 CEYEHUS U MaTEpHaIa.

8.IIpoBepka npaBuiia CI0KEHUS HAPSYKEHUH [IPH [TOCIIE0BATEIbHOM COEIMHEHUH
JIBYX PE3UCTOPOB.

9.IlpoBepka mpaBuiia AJis CHUIIBI TOKA MPH MapaJlIeIbHOM COSIMHEHUH PE3UCTOPOB.

10.Ompenenenue paboOThI IMEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11.0OnpeneneHne MOIIHOCTH JIEKTPUUYECKOTO TOKA, BBIACIAEMON Ha PE3UCTOPE.
12.VlccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HIYIIETO Yepe3 JaMIouyKy, OT
HaIpsDKEHMS Ha HEW.

13.0Onpenenenue KIIJ] narpeBatens.

14 . MlccnenoBanue MarHuTHOTO B3aUMOJICHCTBUS IOCTOSTHHBIX MarHUTOB.

15.M3yyeHre MarHUTHOTO MOJISl MOCTOSHHBIX MarHUTOB MPU UX OOBEIWHEHUU U
pazzeneHuu.

16.UccnenoBanue 1elCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.01nbITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIbI B3aMMOJEHCTBHS KAaTYIIKU C
TOKOM M MarHMTa OT CWJIbI TOKAa W HAPaBJICHHUS TOKA B KaTYIIKE.

18.13y4denuie neicTBUSI MAarHUTHOTO TOJIS Ha MPOBOJIHUK C TOKOM.

19.KoHcTpyupoBaHue 1 U3yuyeHue padoThl JIEKTPOABUTATEIIS.

20.U3mepenne KT/l anexkTpoaBUraTeabHOM yCTaHOBKH.

21.0mbITBl 1O  HKCCIAEAOBAHUIO  SBJICHHUS  DJIIEKTPOMArHUTHOM — MHAYKIIUU:
UCCJIeIOBAHNE U3MEHEHUI 3HAYEHHUS 1 HAIlpaBJIeHUs! MHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3znen 8. Mexannuyeckue siBJIeHMS.

Mexanuueckoe  JaBWKeHHE. MarepuanbHas  Touka. Cucrema  orcuéra.
OTHOCHUTENIBHOCTh ~ MEXaHWYECKOIO  JIBJKEHHs. PaBHOMEpHOE NpSAMOJIMHENHOE
nBwxeHue. HepaBHomepHOe mpsiMoiMHEHOe ABrmkeHue. CpeaHsss M MIHOBEHHas
CKOPOCTb T€Ja IPU HEPABHOMEPHOM JIBUYKEHHUHU.



Yckopenue. PaBHOyckOpeHHOE TpsIMOJIMHENWHOE IBIkeHue. CBOOOHOE MajieHHE.
OmnbiTel ['anunes.

PaBHOMepHOE [BHKEHHME IO OKpYyXHOCTU. llepwon u wyactora oOpamieHusl.
JIuHeliHas u yriaoBas cKOpocTd. LIeHTpocTpeMUTENIBHOE YCKOPEHHE.

ITepBbiii 3akoH HproTrona. Bropou 3akoH Hberotona. Tperui 3akoH HproToHa.
[IpyHUIMN CYNIEPIIO3UIUU CHUJL.

Cuna ynpyroctu. 3akoH I'yka. Cwiia TpeHMs: CWiIa TPEHMS CKOJIBKEHHsS, CUia
TPEHUS TIOKOSI, IPYTUE BUIbI TPEHUS.

Cuna TSAKeCTU U 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHE CBOOOIHOrO MaJeHUSI.
JIBrxenue maneT Bokpyr Cosnua. IlepBas kocmuueckas ckopoctb. HeBecomocTh u
neperpy3KH.

PaBHOBecue maTepuanbHOl TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpaleHusi. MOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynsec Ttema. W3meHeHne wummysnbca. Mmiynbec cuiibl. 3aKOH COXpaHEHUs
UMITyJIbca. PEakTUBHOE JBUKEHUE.

Mexannyeckasi pabota U MOIIHOCTb. PaboTa cui TsKECTH, YIPYroCTH, TPEHUS.
CBsi3b 5HEpruu u padboTsl. [loTeHnanbHas 3Heprus Tena, MOoAHATOTO HaJl HOBEPXHOCTHIO
3emud. [loTeHnmanbHas 3Heprus cxaTou npykuHbl. Kunernueckas sueprus. Teopema o
KMHETHYECKOW SHEPTUH. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPIHH.

Jemoncmpayuu.

1.HaGnrogeHne MEXaHUYECKOro JBMIKEHHUS Tela OTHOCHTENIbHO pPAa3HBIX Tel

OTCYETA.

2.CpaBHeHUE MyTel 1 TPAEKTOPUI IBUKEHHS OJTHOTO U TOTO )K€ TeJla OTHOCUTEIILHO
PAa3HBIX TEJ OTCUYETA.

3.M3mepenune ckopocTH U yCKOPEHUS MPSIMOJIMHEHHOTO JIBHYKEHUSI.

4 ViccrnenoBanue NPU3HAKOB PABHOYCKOPEHHOTO JIBUYKEHHUS.

5.HaGmronenne 1BIKEHUS Tejla 10 OKPY)KHOCTH.

6.HaOmonenne MexaHWYecKuX SBJICHUH, MPOUCXOIALIMX B CHUCTEME OTcuéra
«Tenexxka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUM OTHOCUTEJIBHO KaOuHeTa
buzuK.

7.3aBUCUMOCTb YCKOPEHUS TeJla OT Macchl TeJjla U IEUCTBYIOIIEH Ha HErO CHUJIBI.

8.Habmronenue paBeHCTBA CUJT PU B3aUMOJICCTBUU TElL.

9.M3meneHue Beca Tena IpU YCKOPEHHOM JIBUKEHHH.

10.ITepenaya umnysnbca Mpu B3aUMOJECHCTBUU TETI.

11.IIpeobpa3oBaHus JHEPTUU IPU B3aUMOJIECHCTBUMN TEN.

12.CoxpaHeHue uMITyJibca MpU HEYNPYroM B3aUMOJCHCTBUY.

13.CoxpaHeHue uMItysibca mpu adCOJIOTHO YIIPYTOM B3aUMOICHCTBUMU.

14 HaGntoieHre peakTUBHOTO JIBUKEHUS.

15.CoxpaHeHre MEeXaHM4EeCKOM 3HEPTUH MPU CBOOOTHOM MaJCHHH.

16.CoxpaHeHne MEXaHMYECKOM SHEpPruu MpH JBHKEHMM Tejla TMOJA JACHCTBHEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.KoHcTpyrnpoBaHue TpakTa AJisl pa3roHa U JajbHEUIIEro paBHOMEPHOT'O JBUKEHUS
HIapUKa WIHA TEIEXKKH.



2.0mnpeneneHne cpeaHeil CKOPOCTH CKOJIBKEHUS OpyCKa WU IBMKCHHUS IIApUKa T10
HAKJIOHHOM TJIOCKOCTH.

3.0mnpeeneHre yCKOPEHUs Tella MpU paBHOYCKOPEHHOM JIBMKEHUM 110 HAKJIOHHOM
MIJIOCKOCTH.

4 ViccnenoBaHre 3aBUCUMOCTHU MIYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBMKEHUN
0€3 HauaJbHOW CKOPOCTH.

5.IIpoBepka rumoresbl: €cid MpH PaBHOYCKOPEHHOM JBMXKEHUM O3 HadajabHOM
CKOPOCTH MYTH OTHOCSITCA KaK Psii HEUETHBIX YUCEI, TO COOTBETCTBYIOIINUE TPOMEKYTKHU
BPEMEHU OJINHAKOBBI.

6.MccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHUS OT CHJIBI HOPMAJIHHOTO
JaBJICHHUSL.

7.0npenenenne kodhPuIMeHTa TPEHUS CKOIbKEHUSI.

8.0mpeneneHne KECTKOCTU MPYKUHBI.

9.0mnpenenenrie pabOThl CUJIBI TPEHUS TPU PABHOMEPHOM JIBIDKCHHH Tejia IO
TOPU30HTATBHON OBEPXHOCTH.

10.0Onpenenenune pabOThI CHIIBI YIIPYTOCTH MPHU MOABEME TPpy3a C UCIIOJIb30BAHUEM
HEMOJBMYXHOTO U MOABUKHOTO OJIOKOB.

11.M3ydeHune 3aKkoHA COXpPaHEHUS YHEPTUH.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJHBI.

KonebarensHoe paBuxeHue. OCHOBHBIE XapaKTEPUCTHUKU KoOJEOaHUM: TEPHO/I,
4acToTa, aMIUINTyJa. MaremMaTH4eCcKul W TpPYKUHHBIA MasTHUKH. [IpeBpaineHne
SHEPIUM MPU KOJIeOATEIHLHOM JABUKEHUM.

3atyxaronue kosieOanus. BoiHyxaeHHbIe KojieOanus. PesoHanc. MexaHuueckue
BOJIHBI. CBOICTBAa MeXaHWYECKUX BOJH. [Ipo/ionbHBIE W monepedyHble BOJIHBI. J[jinMHa
BOJIHBI U CKOpPOCTh €€ pacmpocTpaHeHus. MexaHuueckrue BOJHBI B TBEPJOM Tele,
CEMCMUYECKHUE BOJIHBI.

3Byk. ['pomkocTh 3Byka W BbicoTa ToHa. Otpaxenue 3Byka. NHPpa3Byk u
yJIBTPa3BYK.

Jemoncmpayuu.

1.Habmronenne koiaebaHuii TeI o1 JeHCTBUEM CHJIBI TSKECTH Y CHUJTBI YIIPYTOCTH.

2.Habmronenue konebanuii rpy3a Ha HUTH U Ha TIPY)KUHE.

3.Habmronenne BeIHYKSHHBIX KOJICOaHUI 1 pe30HaHca.

4. PacripocTpaHeHue MPOJOJIbHBIX U NONEPEUYHBIX BOJIH (Ha MOJIEIIN).

5.Haburoenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

6.AKyCTHUYECKHI1 pe30HaHC.

Jlabopamopuvie pabomul u onvimel.

1.0Onpenenenre 4acTOThI M MIEpHOJIa KoJIeOaHUM MaTEMaTUYECKOTO MasiTHUKA.

2.0mnpeesieHre 4acToThl U Tiepuo/ia KojaeOaHuil mpy>KUHHOTO MasiTHHKA.

3.MccnenoBanue 3aBUCUMOCTH TEpHOIa KOJIeOAaHUN TOABEIIEHHOTO K HUTHU I'py3a
OT JIJTUHBI HUTH.

4.ViccnemoBanue 3aBUCUMOCTH TIEpHOJa KOJeOaHHWM MPYKMHHOTO MAasiTHUKA OT
Macchl rpy3a.

5.IIpoBepka HE3aBUCUMOCTH MEprOIa KoJeOaHmi rpy3a, MOABEIICHHOTO K HUTH, OT
Macchl rpy3a.



6.0mbIThI, AEMOHCTPUPYIOIIKME 3aBUCUMOCTb MEpHoJa KOJeOaHWH MNPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPY>KUHBI.

7.3mepenne yckopeHus CBOOOIHOTO MafeHUsI.

Pazgea 10. DneKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

DNeKTpOMarHuTHOE noJie. DneKTpOMarHuTHbHIC BOJIHBL. CaoiicTBa
AJIEKTPOMArHUTHBIX BoJH. Illkama 2eKTpOMarHUTHBIX BOJIH. Mcrmonb3oBaHue
AJIEKTPOMATrHUTHBIX BOJIH JIJISi COTOBOM CBSI3H.

OnexTpomMarHuTHas npupojia ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Hemoncmpauuu.

1.CBoiicTBa 3JIEKTPOMarHMTHBIX BOJIH.

2.BonHOBBIE CBOIICTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1.M3y4yeHue cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH € IIOMOIIBI0 MOOMIIBHOTO TENE(POHA.

Pasznen 11. CBeToBbIC SIBJICHUS.

JlyyeBas mojnenb cBera. Mcrounuku csera. IlpsimonuHeiiHOe pacrpocTpaHeHHe
cera. 3arMenHuss ConHua u Jlynsl. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH
OTpaXEHMsI CBETA.

[Tpenomiienue cBera. 3aKoH npejaoMieHus cBeTa. [loHOe BHYTpeHHEE OTpakeHUe
cBeta. Mcnonb3oBaHue MMOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOJIAX.

JIunza. Xop nyueit B nuH3e. OnTuyeckas cucTema (poroamnmnapara, MUKpOCKONa U
Teneckorna. [’ a3 kak onTuueckas cuctema. biu3opykocTs U 1aTbHO30PKOCTb.

Paznoxenue 6enoro csera B ciektp. OnbiTel HetoToHA. CrioskeHNE CEKTpaIbHbIX
uBeTOB. /lucnepcus cera.

Hemoncmpauuu.

1.ITpsimosiMHEWHOE pacCIPOCTPAHEHHUE CBETA.

2.0TpakeHue CBeTa.

3.Ilonydenne n300paxeHnii B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.

4 TlpenomiieHHE CBETA.

5.0nTHYecKkuii CBETOBO/I.

6.Xox ydeit B coOuparoleit JInH3e.

7.Xop iydeit B paccenBaroliei JIMH3e.

8.[Tomyuenune n300pakeHU ¢ TOMOIIBIO JINH3.

9.Ilpunnun neiictBusa poroanmapara, MUKPOCKOIIA U TEIECKOTA.

10.Mogens rinaza.

11.Pa3noxeHue 0eoro cBeTa B CIIEKTP.

12 .IlonyueHnue Genoro cBeTa Npu CIOKEHUU CBETA Pa3HbBIX LIBETOB.

Jlabopamopuvie pabomel u onvimel.

1.VMccrnenoBanne 3aBUCHMOCTH YTJIa OTPaKEHUS CBETOBOTO JTydya OT yTJia MajeHHsI.

2.M3ydyenne xapakTepUCTHK N300pakeHUS MTPEIMETa B TUIOCKOM 3€pKaie.

3.UccnenoBanne 3aBUCUMOCTH yIjla MPEJIOMJIEHHS CBETOBOrO Jiyya OT yrja
NaJICHUs Ha TPaHUIIE «BO3TYyX—CTEKIION.

4. TlonydyeHne n300paxxeHuii ¢ TOMOIIbIO COOMPAIOILIEH JINH3bI.

5.0mpenenenne GoKyCHOTO pacCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JIMH3HI.

6.0mBITHI IO PA3JI0KEHUIO OEJI0r0 CBETa B CIEKTP.



7.OMBITHI IO BOCTIPUATHIO I[BETA MIPEAMETOB MPU MX HAOTIOACHUHU Yepe3 IBETOBbIC
(UIBTPHI.

Pa3nen 12. KBanroBble ABJI€HHUS.

Onwitel  Pesepdopna u mimanerapHass Mojenb atoma. Mogjens atoma bopa.
Hcnyckanue u norsoiieHue ceeta atoMoM. KBanThl. JIMHeuaTbie CIEKTPHI.

PanuoaktuBHOCTE. Anb(a-, 6eTa- 1 ramma-uznydeHus. CTpoeHre aTOMHOIO Sipa.
Hyxnonnas mozens aroMHOTO siapa. M3oTomnbl. PaguoaktuBHbie npeBpatienus. [lepuos
noJiypacnaaa aTOMHBIX SIIEP.

SAnepHble peakuuu. 3aKOHBI COXPaHEHHUS 3apsiA0BOTO U MAaCCOBOI'O YMCE. DHEPIUs
CBsI3U aTOMHBIX sifep. CBsi3b Macchl M AHepruu. Peakuuu cuHTE3a W JACICHUS SIIEP.
Ncrounnku 3Heprun CoiHa v 3BE31.

Snepnas osHepretvka. JIeMCTBHS paJMOAKTUBHBIX W3JIy4YCHUNM Ha JKHUBBIC
OpTraHU3MBI.

Jemoncmpayuu.

1.CriexTpbl U3ITy4YEeHHS U MOTJIONICHUS.

2.CexTpsl pa3InyHbIX Ta30B.

3.Cnextp BoIOpOJA.

4.HabmroieHue TpekoB B kamepe BuibcoHa.

5.PaboTa cuéTunka HOHUZUPYIONTUX U3TYUCHUM.

6.Perucrpanus u3mydeHusi NpUPOIHBIX MUHEPAJIOB U MPOJTYKTOB.

Jlabopamopuvie pabomul u onvimol.

1.HaOmntoieHue CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB U3IIYYCHUS.

2.MccnenoBanue TPEKOB: U3MEPEHHUE SHEPTHH YACTHUIIHI IO TOPMO3HOMY TTYTH (IT0
doTorpadusm).

3.U3mepenue paanoakTuBHOTO (OHA.

IHoBTOpPHUTEIBLHO-00001IAOIMH MOAYIb.

[ToBTOpUTENHEHO--0000MIAONUN MOAYJIb TPEAHA3HAYECH I CUCTEMATHU3alluu U
000011IeHHs] TTPEIMETHOTO COJIEPKAHUSI U OIbITa JACSTEIBHOCTH, MPUOOPETEHHOTO MPHU
U3YYeHUU BCEro Kypca (U3WMKH, a TakkKe HJs TOJArOTOBKH K OCHOBHOMY
roCyapCTBEHHOMY 9K3aMEHY 0 (PU3UKE TSl 00yJarouXCsl, BHIOPABIINX dTOT yUeOHBIN
npeaMer.

[Ipy u3y4yeHHWH HAHHOTO MOAYJA PEATU3YIOTCS M CHUCTEMATU3UPYIOTCS BUBI
NeSATEeTLHOCTH, Ha OCHOBE KOTOPBIX OOECIIeUMBACTCS JOCTIKCHHE NPEIMETHBIX U
MeTanpeIMETHBIX MJIAaHUPYEMBIX pe3yJIbTaToB oOyueHwusl, dbopmupyercs
€CTECTBEHHOHAyYHasi T'PaMOTHOCTh: OCBOCHHME HAyYHBIX METOJIOB MCCJIEAOBaHUs
SIBJICHUW MPUPOIbI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBACHITh (PU3HUECKUE SIBJICHHUS,
MPUMEHSIS TIOJIyYeHHBbIE 3HaHMS, pellaTh 3aJadyd, B TOM YKCJIE Ka4eCTBEHHBIC U
AKCTIEPUMEHTAJIbHBIC.

[TpyuHIMIIHATBEHO AEATEIBHOCTHBIN XapaKTEP JaHHOIO Pa3/eiia PEAIM3yeTCs 3a CUET
TOTO, 9TO OOYYAIOIINECs BHIMOTHSIOT 3aJaHMs, B KOTOPBIX UM TMPEJIaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHWM PACIIO3HABATh U HAYYHO OOBICHITH (HU3HUUECCKUE
SBJICHHS B OKPY’KAIOILIEW IPUPOJIE U TOBCEAHEBHOM KU3HU;

WCITOJI30BATh HAYYHBIE METOIbI UCCIICAOBAHMS (PU3NUECKHUX SBJICHUHN, B TOM YHCIIC
JUJIS1 TPOBEPKU TUIIOTE3 U MOJYYEHUSI TEOPETUUECKUX BHIBOOB;



OOBSCHATh HAy4YHBbIE OCHOBBI HanOojiee BaXHBIX JIOCTHXKEHUH COBpPEMEHHBIX
TE€XHOJIOTHH, HAIlpUMEpP, IPAKTUYECKOIO HCIIOJIB30BAHUSA PA3JIUYHBIX HCTOYHUKOB
DHEPIUU Ha OCHOBE 3aKOHA ITPEBPAILCHHS U COXPAHEHUS BCEX M3BECTHBIX BUOB DHEPTUU.

IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue (u3mku Ha ypoBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs HAMpPABICHO Ha
JOCTH)KEHHE JIMYHOCTHBIX, METalpeJAMETHBIX M MPEAMETHBIX 00pa30BaTeIbHBIX
pe3yJIbTaTOB.

B pesynprate m3ydeHus GU3NKKA HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oOBaHHS Y
oOyuaromerocs OyayT c)OpMUPOBAHBI CIEAYIONINE JIUYHOCTHBIE PE3YJIbTAThI B YACTH:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

— IPOSIBJICHHE HHTEpPECAa K MUCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOMN
bu3nUecKoil HayKH;

— IIEHHOCTHOE OTHOIIICHUE K JIOCTHKCHHUSIM POCCUNCKUX YUEHBIX--(U3UKOB,;

2) rpamaaHCKOro M JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXJEHUHU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C TPAKTUYECKUM MMPUMEHEHUEM JTOCTHXKCHHUHN (PU3UKY;

— OCO3HAaHHME BAXHOCTH MOPAIBHO--3TUYECKUX MPUHIIUIOB B AEATEIbHOCTU
Y4EHOT0;

3) 3¢TeTH4eCKOro BOCIIUTAHMS:

— BOCIIPUSATHE OSCTETUYECKUX KadyecTB (U3MUECKOW HAyKH: €€ TapMOHHYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IIO3HAHUA:

— OCO3HAHUE IIEHHOCTU (PU3UYECKOM HAYKHU KaK MOIIHOTO UMHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHUM, BAXKHENIIEH COCTABIIAIOLICH KYyIbTYPHI;

— pa3BUTHE HAYYHOW JIO003HATEIBHOCTH, HHTEpeca K HCCIEN0BATEIHCKON
NeATEIIbHOCTH;

S) popMupOBaAHUSA KYJbTYPbI 310POBbSi H IMOLUOHAJIBLHOI0 0JIATONOJIYyYHS:

— OCO3HAaHME LEHHOCTM Oe30macHoro oOpa3a JKM3HMU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BAXXKHOCTH MPABUJT O€30I1aCHOTO TIOBEICHMS Ha TPAHCIIOPTE, Ha
JOpOTax, C JIEKTPUUECKUM U TETJIOBBIM 00OPYIOBAHHEM B JIOMAITHUX YCIOBUSIX;

— c(hopMupoBaHHOCTH HaBbIKA pedIEeKCUH, TPU3HAHKE CBOETO MpaBa Ha OIIMOKY U
TaKOro K€ IpaBa y JpPyroro 4ejoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

— AaKTHUBHOE YYacTHE€ B PEUICHUHM MPAKTUYECKUX 3aj1ad (B paMKax CEMbH,
0o0pa3oBaTeNbHONM OpraHu3alliyd, TOopojaa, Kpas) TEXHOJIOTHUYECKOM U COIUaibHOM
HaIPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCe U (PU3NUECKUX 3HAHUM;

— WHTEPEC K MPaKTUUECKOMY U3Y4YeHUI0 Mpodeccuit, CBSI3aHHBIX C (DU3UKOM;

7) 3K0JIOrH4eCKOro BOCIIMTAHUSA

— OpUEHTAINS Ha PUMEHEHNE (PU3NYECKUX 3HAHUMN ISl pEIIeHUs 3a/1a4 B 00J1aCcTH
OKpY>Karollel Cpebl, INIAHUPOBAHUS MOCTYNIKOB U OLIEHKHU UX BO3MOKHBIX IMOCIEACTBUM
JUISL OKPY KAIOLEN CPENbI;



— OCO3HAaHHME TJI00ATBHOTO XapakTepa JKOJOTUYECKUX MpoOjaeM U MyTed Hx
penieHus;

8) aganTanuu K U3MEHSIIOIMMCS YCJIOBHAM COIMAILHON U MPUPOTHOM Cpebl:

— MOTPEeOHOCTHh BO B3aMMOJICHCTBHUH TPHU BBIMOJTHEHUU MCCIICIOBAHUNA U TIPOEKTOB
(bu3MYecKoi HaNPaBIEHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSAM JIPYTHUX;

— MOBBIIIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUYECKYIO IEATeTbHOCTD;

— noTpeOHOCTh B (HOPMHUPOBAHUM HOBBIX 3HAHWM, B TOM 4ucie (GOpMyIHpOBaTH
UJIeH, IOHATHUS, TUTIOTE3bI O (PU3UUECKUX O0BEKTAX U SIBJICHUSX;

— OCO3HaHUE J1e(PUIMTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B 0OJacTH
buzukwy;

— IUTAHUPOBAHKE CBOCTO PA3BUTHS B IPUOOPETECHUN HOBBIX (DM3MUCCKUX 3HAHUM;

— CTpPEMJICHHE aHAJM3UPOBATh W BBISBISATH B3aUMOCBS3U MPUPOJBI, OOIIECTBA U
HPKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3HUCCKUX 3HAHUH;

— OIICHKA CBOUX JICUCTBHH C YIETOM BIUSHUS HA OKPYKAIONTYIO CPETy, BOZMOXKHBIX
IJI00JIBHBIX MOCIEACTBUH.

METANPEJMETHBIE PE3YJIBTATDI

B pesynbpTaTe OCcBOEHMS MpOrpaMMbl MO (PU3MKE HA YPOBHE OCHOBHOT'O OOIIETO
oOpasoBanus y oOy4aronierocsi 0yayt copMupoBaHbl MeTanpeIMeTHbIE Pe3yJIbTaThl,
BKJIFOYAIOIIME NTO3HABATENbHBIC YHUBEPCAIbHbBIC YU€OHbIE IEHCTBUSA, KOMMYHUKATUBHbIE
YHUBEpCaAIbHBIC YICOHBIC ICHCTBHSI, pETYIATHBHBIC YHUBEPCATbHBIC yUeOHBIC TCHCTBUS.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbBIE YUeOHbIE 1eiiCTBUS

ba3oBble jornueckmne aeiicTBUs:

BBISIBIIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC IPU3HAKH OOHEKTOB (SIBJICHUH);

yCTaHABJIMBATh CYIIICCTBEHHBIM TpPHW3HAK KJIacCHU(UKAIIMK, OCHOBAHUS IS
000011IeHNS U CpaBHEHUS,

BBISIBJIITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B pacCMaTPUBAEMBIX (DaKTaX, JaHHBIX
¥ HAOJIFOICHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

BBISIBIIITH PUIMHHO--CJICJCTBEHHBIC CBSI3U MPU U3YUEHUU (DU3UUECKUX SBICHUN U
MPOIIECCOB, J€NaTh BBIBOJBI C WCIOJIb30BAHUEM JICAYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJIFOUCHUM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBA3SIX (PU3NUECKUX BEIINYUH;

CaMOCTOATENILHO BBIOMpATh CHOCOO perieHus: y4deOHoW Qu3nyeckor 3amadu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEIICHHUS, BEHIOOP HAaMOOJIee MOIXOAIIETO C YIETOM
CaMOCTOSITEIIEHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.

UCITOJIB30BaTh BOIPOCHI KaK MCCIIC0BATEIBCKUI HHCTPYMEHT ITO3HAHMS;

MPOBOJIUTh TIO CaMOCTOSATEIBLHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
(bU3UYECKUIT IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEOBAHNE (PU3UUECKOTO SIBICHUS;

OIICHMBATh HA PUMEHUMOCTD M JIOCTOBEPHOCTH MH(POPMAIIHIO, TTOJIYICHHYIO B XO/1C
WCCJICIOBAHUS WJTH DKCTIEPUMEHTA;

CaMOCTOATENFHO (OPMYJIMPOBATH OOOOIIEHUS ¥ BBIBOJBI IO PE3yJbTaTam
MIPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

IPOrHO3UPOBATh BO3MOXHOE JalibHEHIIee pa3BUTHE (PU3NYECKUX IPOLIECCOB, a
TaK)K€ BBIJIBUTATH TIPEIIOIOKEHUS 00 UX Pa3BUTHUU B HOBBIX YCIIOBUSIX U KOHTEKCTAaX.

Pabora ¢ undopmanmeii:



NPUMEHATH Pa3IMYHble METOAbl, HHCTPYMEHTHI U 3alpOChl MPU MOUCKE U OTOOpE
UH(pOpPMaIIMU WK JAHHBIX C YUYETOM MPENI0KEHHONW yueOHOU (pu3nUecKoil 3a1auu;

aHaJIM3UpOBaTh, CHUCTEMATU3UPOBATh W  HUHTEPIPETUPOBATh  HH(OPMALHIO
Pa3IM4YHBIX BUIOB U (POPM IMPEICTABICHMUS;

CaMOCTOSITENILHO BbIOMpaTh ONTUMAJIbHYIO (POpMY MpEACTaBICHUS UH(OPMALIUU U
WUTIOCTPUPOBATh pEUIaeMble 3aJaul HECJIOKHBIMM CXEMaMH, JuarpaMMaMu, WHOU
rpaduKoi U UX KOMOMHAITUSIMH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

B Xoje 0oOCyXJeHusl yueOHOTO MaTepHuana, pe3ylbTaToB JJaOOpaTOpPHBIX paboT U
IIPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKJAE€MOW TEMbI M BBICKA3bIBATh WJICH,
HAIleJICHHBIC Ha PEIlICHUE 33/1a4U U MOJIep:KaHne OJ1aroxeaTeIbHOCTH OOIICHNUS;

COTMOCTABJIATh CBOU CYXKJICHHUS C CYXJACHHSAMH JAPYTUX YYaCTHHKOB JHAJIOTa,
0oOHapyXUBaTh Pa3IUINE U CXOACTBO MO3UIIHIA;

BBIPaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

nyOJIMYHO TMPEACTaBIATh PE3YJIbTAaThl BBIIOJHEHHOIO (PU3UYECKOrO OIbITa
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOCKTA);

INOHMMATh U UCIIOJIb30BATh IPEUMYILIECTBA KOMAaH/IHOM U MHAMBUIYaJIbHON pabOThI
IPU PEILIEHUU KOHKPETHON (PU3NYECKON MPOOIEMBI;

OPUHUMATH LI€JIM COBMECTHOM NEATENIbHOCTH, OPraHU30BbIBATh JNEHCTBUS MO €€
JOCTUKEHUIO: PacCIpelesaTh PO, 00CYXAaTh MPOLECCHl U Pe3yIbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHUS HECKOIBKUX JTIOJIEH;

BBITIOJHSATH CBOIO YacTh PabOTHI, JOCTUTAs] KAY€CTBEHHOTO PE3yJIbTaTa 1Mo CBOEMY
HANpPAaBIEHUIO U KOOPAUHUPYS CBOM JIEUCTBUS C IPYTUMU YJICHAMH KOMaH/IbI;

OLICHWBAaTh KayeCTBO CBOEr0 BKJIaJa B OOMUNA TPOAYKT IO KPHUTEPHSM,
CaMOCTOSITENIEHO CPOPMYITMPOBAHHBIM YIaCTHUKAMU B3aMOICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusamnus:

BBISBJISITH MPOOJIEMbl B KU3HEHHBIX M YYEOHBIX CUTyalMsIX, TPEOYIOIIMX st
pemeHust pU3NIECKUX 3HAHUM;

OPUEHTHPOBATHCS B PA3IMUYHBIX MOAXOAaX MPUHATHUS pelleHnui (MHAUBUAYaAIbHOE,
OPUHATHE PELEHUS B TPyIIe, IPUHATHE PELICHUN TPy Ioi);

CaMOCTOSITEJIbHO COCTaBJISITh AJITOPUTM pelIeHUs] (PU3NYECKON 3a/1auu WM IJ1aHa
UCCIIEJIOBaHMUSI C YYETOM HMEIOIIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH MpejaraeéMbie BApUAHTHI PEIICHU;

JienaTb BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJJIEKT:

JlaBaTh aJICKBaTHYIO OIICHKY CUTYallld U TpeJyiaraTh miaH e€ N3MECHCHNUS,

OOBSCHATH MPHUUMHBI JTOCTI)KCHUS (HEIOCTIKEHHS) PE3yIbTaTOB JAESATEIHHOCTH,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS
(Gu3MYEeCKOr0 HCCIAENOBaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENBCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIUOOK, BOZHUKILIUX TPYJHOCTEH;

OLIEHWBATh COOTBETCTBUE PE3yNbTaTa IEJIU U YCIOBUSIM;

CTaBUTHh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJE CIopa WM IAUCKYCCHHM Ha
HAYYHYIO TEMY, IOHUMaTh MOTUBBI, HAMEPEHUS U JIOTHKY JPYTroro;



MPU3HABaTh CBOE MPABO HA OMIMOKY TpHU penieHuu (HU3MYECKUX 3a7ad WIA B
YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

MNPEAMETHBIE PE3YJIBTATDBI

K koHiy oOyuenus B 7 Kjiacce IpeIMETHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

UCIIOJIb30BaTh TMOHATHUS: (PU3NYECKHE M XHMHYECKHE SIBIICHUSA, HaOIIOJCHUE,
HKCIIEPUMEHT, MOJIENb, TUIOTE3a, €IUHUIBI (PU3NYECKUX BEJIMYMH, aTOM, MOJIEKYJa,
arperatHble COCTOSIHUS BellecTBa (TBEpHIOE, KHUIKOE, ra3000pa3zHOE), MEXaHUYECKOE
JIBI)KCHUE  (paBHOMEpPHOE,  HEPABHOMEPHOE,  MPSIMOJIMHEHHOE),  TpaeKTopus,
paBHOACHCTBYIOIIAs cuia, aedopmamms (ympyras, IUIAaCTUYECKasl), HEBECOMOCTb,
COOOIIAOIINECS COCYbI;

paznmuuath sBieHUs (qud@ys3us, TEMIOBOE JBUKEHHE 4YacTHUI[ BEIIECTBA,
pPaBHOMEPHOE JBUKCHHE, HEPABHOMEPHOE JBIKCHHUE, UHEPIIMS, B3aUMOJICUCTBUE T,
paBHOBecHE TBEPABIX TEJ C 3aKPEIUIEHHON OCBhIO BpallleHMs, Tepelraya JaBJICHUs
TBEPIBIMU TEJIaMH, XKUIKOCTIMU M Trazamu, aTMOC(HEpHOE JaBJICHHE, IUIaBaHUE Tel,
MpPEBpAICHUs] MEXaHUYECKOM SHEPTryr) MO OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE H3YUYCHHBIX (PU3WYECKUX SIBICHUN B OKpPYXKaIOIEM
MUpE, B TOM Ynciie PU3NYECKUE IBJICHUS B IPUPO/IE: PUMEPHI ABUKEHUS C PA3TUIHBIMU
CKOPOCTSIMH B KUBOM W HEXHUBON TPHUPOJE, NEUCTBHE CHUIIBI TPEHUS B TPHUPOAC U
TEXHUKE, BJIUSHUE aTMOC(EPHOro MaBJICHUS Ha KUBOW OpraHu3M, IUIaBaHHUE PbIO,
pblYaru B TeJI€ 4YEJIOBEKA, MPU ATOM MEPEBOJUTH MPAKTHUYECKYIO 3ajayy B y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBJICHUIA;

OMHUCHIBATh M3YYEHHBIE CBOMCTBA Tel W (UBUYECKHE SBJICHUS, MCIOJIb3Ys
dbuznyeckre BeMUMHBI (Macca, 00bEM, TUIOTHOCTh BEIECTBA, BpeMsl, yTh, CKOPOCTh,
CpeaHsisi CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC Teja, CHJIa TPEHUS, JaBJICHUE
(TBEpIOTO TENa, KUIKOCTH, Ta3a), BBHITAJIKWBAIOIIAS CUJIAa, MEXaHW4eckas padoTa,
MOIIHOCTb, TUIEYO CHJIbI, MOMEHT CHJIbI, KOI(D(PUIIMEHT TMOJE3HOTO JEUCTBUS
MEXaHU3MOB, KUHETUYECKas] U TOTCHIMAJIbHAS JHEPTUs), MPU OMHCAHHH IPABUIHHO
TPakTOBaTh (PM3UUECKUI CMBICI UCIIOIb3YEMbIX BETUYHH, UX 0003HAUYCHUS U CIMHUIIBI
(bU3MYEeCKUX BEJIUYUH, HAXOAUTh (OPMYIbI, CBA3BIBAIONIUE JAHHYIO (PU3UYECKYIO
BEIMYMHY C JPYTUMU BEJIUYMHAMH, CTPOUTHh TpPauKd H3YYCHHBIX 3aBUCUMOCTEH
(U3UYCCKUX BEIIMYHH,

XapaKTepu30BaTh CBOMCTBA Tei, (PU3MUECKHE SIBJICHUS U MPOLECCHI, HUCIOIB3YS
npaBUia CIOXKEHUsS CUJl (BIOJIb OJHOM TpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, npaBuiIO paBHOBECHS pbluara (010Ka), «30JI0TO€ MPaBUII0» MEXAHUKH, 3aKOH
COXpAaHEHUS MEXaHMYECKOW SHEpPruu, MpU ATOM JaBaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3aIIMChIBATh €T0 MaTEMaTHYECKOE BHIPAKECHHUE;

OOBSICHATh (PU3UYECKUE SBJICHUSI, TIPOILIECChl M CBOWMCTBA TEJ, B TOM 4YHCJE U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBISIBIATH MPUUYUHHO-
-CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTUYECKUX IIaroB ¢ Ornopoi Ha 1—
2 UW3Yy4YEeHHBIX CBOWCTBA (U3HYECKUX SBJICHUM, (U3MUECKUX 3aKOHA  WJU
3aKOHOMEPHOCTH;

pemarh pacuéTHele 3amadu B 1—2 JEWCTBUS, WCIOJB3Ys] 3aKOHBI W (POPMYIIHI,
CBSI3BIBaIONIME (M3MYECKUE BEIMYUHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3a/1a4H 3aMMChIBATh



KpaTKO€ YCIIOBUE, MOJCTaBIATh (PU3MUYECKHE BETUYMHBI B (HOPMYNIBI M MPOBOAUTH
pacy€Thl, HAXOIUTh CIPABOYHBIE JaHHBIC, HEOOXOAUMBIE /IJIs1 pEIICHUS 3a/1a4, OIIEHUBATh
PEATUCTUYHOCTD MOJIYYeHHOU (PU3NYECKOI BETMUUHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPH MOMOIIM (PU3MUECKHX
METOJIOB, B OIMCAaHUM HWCCIEAOBAHUS BBIIACIATH IIPOBEPIEMOE MPEATNIOJIOKEHUE
(rumnoTesy), pa3nuyaTh U MHTEPIPETUPOBATH MOTYUEHHBIN Pe3yNbTaT, HAXOAUTH OIUOKH
B XOJI€ OIIbITA, J1EJIaTh BBIBOJBI 110 €r0 pe3ysbTaraMm;

IPOBOAUTH OMBITHI N0 HAOMIOACHUIO (U3NYECKUX SBICHUM WU (DU3HUECKUX
CBOICTB Ten: (HOpMyIHpPOBAThH MPOBEPSEMbIEC MPEIIOIOKEHNS, COOMPATh YCTAHOBKY U3
IPEI0AKEHHOTO 000PyA0BaHNSA, 3aMUCHIBATH XO/I ONbITa U (DOPMYIUPOBATH BHIBOBI;

BBITIOJIHATH MPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl TeJia, 00bEMa, CUITbI
Y TEMIIEpaTyphl C MCIOJIb30BAHUEM AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, 3aMMCHIBATH
MoKa3aHusi NprUOOPOB C YUETOM 3aJaHHON a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOJUTH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMUYUHBI OT APYToi
C MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH YT PABHOMEPHO JIBHKYILETOCS
Tejla OT BPEMEHM IBH)KCHMS TeEJla, CUJIbl TPEHUS CKOJBXEHHUs OT Beca Tella, KayecTBa
00paOOTKM TIOBEPXHOCTEH TE€N M HE3aBUCUMOCTH CWJIBI TPEHUS OT IUJIOU[aau
COIIPUKOCHOBEHUS T€JI, CWJIBl YIPYrOCTU OT YIUIMHEHHUs IIPY>KUHBI, BBITAIKUBAIOLIEH
CHJIBI OT 00bEMa MOrpyKEHHOM dYacTW Teda M OT IUIOTHOCTH JKMJIKOCTH, €&
HE3aBHCHMOCTH OT IJIOTHOCTH T€Ja, OT INTyOHUHBI, Ha KOTOPYIO OTPYKEHO TEJO0, YCIOBUN
IUIaBaHUs TeJN, YCIOBUW PAaBHOBECHUS pblyara U OJIOKOB), y4aCTBOBAaTh B IUIAHUPOBAHUU
y4eOHOIO HCCIIEIOBAaHUsA, COOMpaTh YCTAHOBKY M BBINOJHATH U3MEPEHHUS, CIENys
NPEMJIOKEHHOMY  [UIaHy, (UKCUpPOBATh pe3yJbTaThl MOJIYYEHHOM 3aBUCHMOCTH
(U3MYECKUX BEJIMYMH B BUAE MPEAJIOKEHHBIX TaOIUI U rpaduKOB, AENIaTh BHIBOABI 1O
pe3yJibTaTam UCCIEN0BaHNS;

IIPOBOJIUTh KOCBEHHBbIE M3MEpPEHUs (PU3MUECKUX BEIMYHMH (IMJIOTHOCTh BELIECTBA
KUIKOCTM U TBEPAOTO Tejla, CUila TPEHHUS CKOJIBKCHUSA, JaBJICHUE BO3]yXa,
BBITAJIKMBAIOIIAs CHJIA, IEHCTBYIONIAs HA IOTPYKEHHOE B )KUJKOCTh TEJO, KOAP(HULIUEHT
MIOJIE3HOTO JACHCTBUS MPOCTBIX MEXAHU3MOB), CIIEys IPEAJIOKEHHON MHCTPYKIMH: TIPU
BBIMOJIHEHUH M3MEPEHUN cOOUpaTh 3KCHEPUMEHTAIbHYIO YCTAHOBKY M BBIYUCIATH
3HAYEHUE UCKOMOU BEJIUYUHBI;

cOOIO/IaTh TMpaBWa TEXHUKH O€30macHOCTH Tpu pabore ¢ 1abopaTopHBIM
o0opynoBaHUEM;

yKa3blBaTh MPUHLMUIIBI JIEUCTBHUSI MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, ITMHAMOMETP, COOOIIAIOIINECS COCY/bI, OapOMETp, phluar, MOABUKHBIA U
HEMOJABW)XHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

XapaKTEepU30BaTh MPHUHIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € OMOpPOM Ha MX omucaHus (B TOM 4YHUCJE: HOJIIMIHUKH, YCTPOWUCTBO
BOJONPOBO/IA, TUAPABIMYECKUN IPECC, MAHOMETP, BBICOTOMEpP, MOPIIHEBOW HAcoC,
apeoMeTp), UCIOJIb3Yysl 3HAHHUA O CBOWCTBAX (PU3MUYECKUX SIBICHUN U HEOOXOIUMbIE
¢uznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH MPUMEPbl (HAXOAUTh HH(GOPMALMIO O MpHUMEpax) MPaKTHYECKOTO
UCIIONB30BaHUsl (PU3MUECKUX 3HAHMM B MOBCEAHEBHOM KU3HU [UIsI OOECHedeHHUs
Oe3omacHOCTH TpH OOpalieHud ¢ OpubopaMu M TEXHHUUYECKHMMH YCTPOMCTBAMH,



COXpaHEHUS 3J0POBbS U COOJIIOACHHSI HOPM SKOJIOTHYECKOTO MOBEIEHUS B OKPYKatOLIEN
cpene;

OCYHIIECTBJIATh OTOOpP MCTOYHUKOB MH(popMmaiu B VIHTepHETE B COOTBETCTBUU C
3aJJaHHBIM MTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIUXCS 3HAHUN U MMYTEM CPaBHECHHS
Pa3IMYHBIX UCTOYHUKOB BBIICIATh MHPOPMALIUIO, KOTOPas SBIAETCS MPOTUBOPEUUBON
WJIM MOKET OBITh HEJJOCTOBEPHOI;

UCIIOJIb30BaTh TMPHU  BBIMOJHEHUU YUYEOHBIX 3aJlaHU  HAYYHO--TIOMYJISIPHYIO
auTepaTypy (U3MUECKOTO COAEpXaHHs, CIpaBOYHbIE MaTepuaibl, PECYpChl CETH
WuTepHer, BiageTe nOpuéMaMd KOHCIEKTUPOBAaHUS TEKCTa, MPeoOpa3oBaHUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpPAaTKHE MUCHhbMEHHBIE M YCTHBIE COOOIICHHUS HA OCHOBE 2—
3 UCTOYHUKOB MH(POPMALIUHA (PU3UYECKOTO COAEPKAHMS, B TOM YHCIIE IIyOJIMYHO JENaTh
KpaTKHe COOOIEHUS O pe3yJbTaTax MPOEKTOB MM YYEOHBIX MCCIEIOBAHUN, IPH 3TOM
IPaMOTHO  HCIIOJIb30BaTh M3YYEHHbIM MOHATHMHBIA ammapar Kypca (U3HKH,
CONPOBOX/IATh BBICTYIUICHHE IPE3CHTALNEN;

IIPU BBITIOJTHEHUH YUEOHBIX MPOEKTOB U MCCIIEI0BAHUM pacipeesiTh 00s3aHHOCTH
B TPYMNIIE B COOTBETCTBUU C ITOCTABICHHBIMHU 33/1a4aMU, CJICJUTH 3a BBIITOJIHEHUEM IIJIaHA
NCHCTBUM, a/leKBaTHO OLICHUBAThb COOCTBEHHBIM BKJIaJ B JESATENBHOCTb TIPYIIIIHI,
BBICTPAMBAaTh KOMMYHUKATHBHOE B3aUMOJCHCTBUE, YUUTHIBAsI MHEHUE OKPYKAOIIHX.

K xoniy oOyueHuss B 8 kJiacce npenMeTHble pe3ybTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIT0JI30BATh MOHSTHS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JBUKEHUE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHMSI BEIIECTBAa, KPUCTAUIMYECKHE M aMOop(HbIE Tena,
HACBIIICHHBIA U HEHACHIIEHHBIA Map, BIAXHOCTh BO3yXa, TEMIIEpaTypa, BHYTPEHHSISA
SHEPrHUsl, TEIUIOBOM JBUTATENb, SJIEMEHTAPHBIA AIEKTPUUECKHUI 3apsill, dJIEKTPUUECKOE
10JIe, TPOBOJHUKH U JTUAJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUYECKUNA TOK, MArHUTHOE TOJIE;

pa3nuuaTh sIBJICHMS (TEIIOBOE pacIIMpeHHe U CxKaTHe, Terionepeaayda, TemIoBoe
paBHOBECHE, CMayMBaHWE, KaNWULAPHBIE SBJICHHS, HWCIAPEHUE, KOHJEHCalus,
IUIaBJICHUE, KpUCTaJUIM3aLus (oTBepneBaHue), KHIICHHE, Teruionepeaayda
(TerIONPOBOJHOCTh, KOHBEKIMS, W3JIyYEHHE), SJEKTPU3ALMs TEl, B3aMMOJECHCTBHE
3apsAI0B, JEUCTBHS JJIEKTPUYECKOIO TOKAa, KOPOTKOE 3aMbIKaHHWE, B3aWMOJEHCTBUE
MarHuTOB, JNEHCTBHE MAarHUTHOI'O IIOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas
WHAYKOUS) 10 ONHMCAHUI0 WX XapaKTEpPHBIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SIBJICHUE;

pacno3HaBaTh MPOSBICHUE H3YYECHHBIX (PU3NYECKHUX SIBICHUN B OKpPYXKaIOIIEM
MHUpE, B TOM 4HCJe (PU3MYECKHUE SIBIICHUS B NPHUPOJE: MOBEPXHOCTHOE HATSHKEHUE U
KaNMWUISIpHbIE SIBJIICHUS B MPUPOJE, KpPUCTAUIbl B mpupoae, uznydeHue CoHila,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHME pPOCHI, TyMaHa, WHEs, CHeEra,
AIIEKTPUYECKUE SIBJICHUS B aTMOc(hepe, ANeKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3emid, aperd MoaCcoB, poib MAarHUTHOTO TOJIS JUISl )KM3HU Ha 3emiie, MOJIIPHOE
CUSHUE, TNpU OSTOM TEPEBOJAUTH MPAKTUYECKYI0 3aJadyy B Yy4eOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKHN) (PU3NUECKUX SBIICHUN;

ONHKCHIBAaTh M3yUYEHHBIE CBOWCTBA Ted M (U3NYECKUE SBICHUS, HCIOIb3Ys
¢usznyeckue BETUYMHBI (TeMIiepaTypa, BHYTPEHHSISI DHEPIHs, KOJIUYECTBO TEIUIOTHI,
ylelibHas TEIUIOEMKOCTh BELIECTBA, yJEJbHas TEIUIOTA IJIABJIEHUS, yAeJbHas TEIuioTa



napooOpa3oBaHMs, yZelbHas TEIUIOTa CTOpaHUs TOMIMBA, KOA(P(UIUMEHT MOJIE3HOTO
JEUCTBUS TEIUIOBOM MAalllMHBI, OTHOCUTENIbHAS BIAXHOCTh BO3/yXa, JJICKTPUYECKUUN
3apsl, Cuila TOKa, SJIEKTPUUECKOE HAMPSKEHUE, COMPOTUBIECHUE TIPOBOJHUKA, YIECIbHOE
COTPOTHUBIICHUE BEIIECTBA, pab0Ta U MOUTHOCTh JEKTPUUYECKOTO TOKA), IPU OMUCAHUU
NPaBUJIBHO TPAKTOBATh (PU3MUECKHUI CMBICI MCIOIb3YEMBIX BEIMYMH, 0003HAYCHUS U
CAVHUIIBI  (U3HYECKUX BEJIMYWH, HAXOIUTh (OPMYJbI, CBA3BIBAIOIIUE JIAHHYIO
bU3MYECKYI0 BEIMYMHY C JPYTMMH BEIUYMHAMHU, CTPOUTH TpauKyd H3yUEHHBIX
3aBHUCUMOCTEH (PU3UUECKUX BEIUUNH;

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKHE SBICHHUS U MPOIECCHI, HCIOJIb3Ys
OCHOBHBIE TIOJIOKEHUS MOJEKYJSIPHO--KUHETUYECKOM TEOpUU CTPOCHMS BEUIECTBA,
IPUHIUI CYNEPIIO3HIIMH MoJIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUs 3apsija,
3akoH Oma JJ1sl yyacTka 1en#, 3akoH J[xoyns—JIeHna, 3aKkoH coxpaHeHus! SHEPTUH, TIPU
3TOM J1aBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alMCBhIBaTh €r0 MaTEMaTUYECKOE
BBIPAKEHUE;

OOBACHATH (PpU3MUECKHE NMPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTYyalllil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa:

BBISBJISITH [PUYMHHO-CIICACTBEHHbIE CBSI3M, CTPOUTh OOBsICHEHME U3 1-2
JOTMYECKUX W1IaroB C OMOpod Ha 1-2 M3y4yeHHBIX CBOMCTBA (PU3MUECKUX SIBJICHUH,
(du3nYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarby pacu€THble 3aJaud B 2—3 JEHCTBUS, HCHOJIb3Ys 3aKOHBI U (POPMYJIBI,
CBA3bIBaIONIME (PM3HMYECKUE BEIMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4M 3alIMChIBAaTh
KpaTKOE€ YCJIOBHE, BBISBJISATH HEIOCTATOK JAHHBIX JUIsl PEIICHUs 3aJadyd, BbIOUpATh
3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE JJIs €€ PEIICHHUS], IPOBOAUTH PACUEThl M CPABHUBATH
MOJIyYeHHOE 3HaU€HHE (PU3NYECKON BETUUYNHBI C U3BECTHBIMU JJAHHBIMMU;

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PELIUTh NPH MOMOIIM (PU3MUYECKHX
METO/IOB,  HWCIOJb3ysl  ONHCAaHUE  MCCIENOBAaHUS,  BBIACIATH  IPOBEpPSEMOE
IPEAINOJIOKEHNE, OLICHUBATh NPABWIBHOCTH IOpPSIKA NPOBEIEHUS HCCIEAOBAHMS,
JIE€JaTh BBIBO/IbI;

MPOBOJIUTH OMBITHl 1O HAOMIOJEHUI0 (U3HYECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB TeJ (KanWJUISIPHBIE SBJICHUS, 3aBUCUMOCTD JaBJICHUS BO3[yXa OT €ro o0beéMma,
TEMIIEpaTypbl, CKOPOCTH IIPOLIECCA OCTHIBAHMS M HAIPEBAHMSI [IPU M3JIYYEHUU OT LIBETA
u3nyyarouie  (morsjoujaromiei) TMOBEPXHOCTH, CKOPOCTb HUCHApeHuss BOJABI  OT
TEMIIEpaTypbl KUAKOCTH U IUIOMAAM €€ T[OBEPXHOCTH, DJJEKTpU3aLMs Tel U
B3aMMOJICUCTBHE JJIEKTPUUECKHUX 3apsiioB, B3aWMOJECHCTBUE IMOCTOSIHHBIX MAarHUTOB,
BU3YyalIM3alMsl MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB, N€MCTBUS MAarHUTHOTO IOJIS
Ha TMPOBOJAHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHMTA, CBOWMCTBA 3JIEKTPOJBHUraTENs
MOCTOSTHHOTO TOKa): (OpMyJIMpOBaTh MPOBEpPsIEMbIE MPEANOJIOXKEHUS, COOUpaTh
YCTaHOBKY U3 IPEIJIOKEHHOT0 000pyA0BaHUS, OITUCHIBATH X0/1 ONbITa U (POPMYIUPOBAThH
BBIBO/IbI;

BBITIOJIHATh MPSMbIE M3MEPEHUS TEMIEPATypbl, OTHOCUTEIBHON BIIA)KHOCTHU
BO3/lyXa, CWJbl TOKA, HANpPSHKEHUS C HCIOJIb30BAHWEM AaHAJOTOBBIX MPUOOPOB U
JATYNKOB (PU3UYECKUX BEJIMYMH, CPAaBHHUBATh pPE3yIbTaThl H3MEPEHUN C Yy4ETOM
3aJJaHHOW aOCOTIOTHON MOTPEIIHOCTH;

IPOBOJNUTDH HCCIEAOBAHNE 3aBUCUMOCTH OAHON (PU3NUECKON BETMYUHBI OT APYron
C MCHOJBb30BAHUEM IPSMBIX U3MEPEHHUN (3aBUCUMOCTh CONPOTUBIIEHUS TPOBOJHUKA OT



€ro JUIMHBI, IJIOIAAU MOMEPEYHOr0 CEYEHUs U YIEIbHOIO CONPOTHUBIICHHS BEIECTBA
IIPOBOJIHMKA, CHJIBI TOKA, UAYLIETO Yepe3 MPOBOAHUK, OT HAIPSKEHUSI HAa TIPOBOJIHUKE,
UCCIIEJOBAHUE IIOCJICJIOBATEIBHOTO M MApaJJIEIbBHOTO COEAUHEHUH IMPOBOIHHUKOB):
IUTAHUPOBATh MCCIEAOBAaHUE, COOMPATh YCTAHOBKY U BBINOJIHATH M3MEPEHUS, CIEAys
IpEJIOKEHHOMY IUIaHy, (PMKCUPOBAaTh PE3YJIbTATHI MOJYYEHHON 3aBUCHUMOCTH B BHJIE
TaOJIUI ¥ TPapUKOB, €NATh BHIBOJIBI 110 PE3Y/IbTaTaM HUCCIIEIOBaHMUS,

IPOBOJNUTH KOCBEHHBIE U3MEPEHMSI (PU3NUECKUX BEIUYUH (y€TIbHas TEMI0EMKOCTh
BEIIECTBA, CONMPOTUBIICHUE MPOBOJAHUKA, pabOTa U MOIIHOCTH JIEKTPUUYECKOTO TOKA):
IUIAaHUPOBATh U3MEPEHHUsA, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEIys
PEI0KEHHON HHCTPYKITUH, U BEIYMCISATh 3HAUCHHUE BETTUUHHBI;

coOmoaTh mpaBuia TEXHUKH Oe30macHoCcTH mpu paboTe ¢ 1a00paTOpHBIM
000py/I0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JACHCTBUS W3YYCHHBIX MPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOPOM HA HX ONMCAHMS (B TOM YHCIE: CHCTEMa OTOIUICHHS JIOMOB,
TUTPOMETpP, TapoBas TypOMHA, aMIEPMETP, BOJBTMETP, CUYETUUK 3JIEKTPUUYECKOU
SHEPrUM, DBJIEKTPOOCBETUTENbHBIE NPUOOPBI, HArpeBaTelbHbIE AIEKTPONPUOOPHI
(mpuMepbl), SJEKTPUUECKUE TPEAOXPAHUTENN, JJIEKTPOMArHUT, 3JIEKTPOJBUrATEINb
IOCTOSIHHOTO TOKAa), HCHOJb3ysl 3HAHHUA O CBOWCTBAaX (U3MYECKUX SBICHUH U
HEoO0XouMble (PU3NYECKNE 3aKOHOMEPHOCTH;

pacrno3HaBaTh NMPOCTbIE TEXHUYECKHE YCTPOICTBA U M3MEPUTENIbHBIE MPUOOPHI N0
CXeMaM U CXEMaTUYHBIM PUCYHKaM (PKUIKOCTHBI TEPMOMETpP, TEPMOC, TICHXPOMETD,
TUTPOMETP, JIBUTaTelb BHYTPEHHEIO CrOPaHHs, JJIEKTPOCKOI, PEOCTaT), COCTaBIATH
CXEMbI JJIEKTPUYECKHUX LIETEeH C MOCIeI0BAaTEIbHBIM U TMapalIeIbHbIM COEAUHEHUEM
3JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAYEHUS DIIEMEHTOB AJIEKTPUUECKUX LIETIEH;

NPUBOAUTH MpUMEPHl (HAXOAUTh HMHPOPMALMIO O MpPUMEPAX) MHPAKTHYECKOTO
UCIIOJIb30BaHUSl (PU3NYECKUX 3HAHUW B TOBCEIHEBHOW >KM3HU HJisi OOecredeHus
O0e3omacHOCTH TMpu OOpalieHuH C NpudoOpaMu U TEXHUYECKUMH YCTPOWCTBAMH,
COXPaHEHUS 37I0POBbsI U COOJIIOJIEHUS] HOPM 3KOJIOTHYECKOTO TIOBEJICHUS B OKPYKarOIIeH
cpene;

OCYILECTBIATh MOUCK MH(popManuu (u3nyecKoro coaepxanus B MHrepHere, Ha
OCHOBE HUMEIOUIMXCS 3HAHUW W MYTEM CpPaBHEHUS JOIMOJHUTEIbHBIX MCTOYHHUKOB
BBIIETATh HMH(OPMALIMIO, KOTOpasl SBISETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh TMpPHU BBIMOJHEHUM Y4YEOHBIX 3aJaHU  HAYYHO--TIONYJISIPHYIO
IUTEpaTypy (U3UYECKOTO COJIEpKaHMs, CIPABOYHbIE MaTepualbl, PECypChl CETU
WuTepHer, BiageTte NOpu€MamMd KOHCHEKTUPOBAHUS TEKCTa, MpPeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

co3faBaTh COOCTBEHHbIE NMUCbMEHHBIE U KPATKUE YCTHBIE COOOLIEHUs, 00001as
UH(OPMAIUIO U3 HECKOJBKUX HMCTOYHUKOB (PU3MUYECKOTO COAEpKaHWsA, B TOM YHCIE
nyOJIMYHO  TPEACTABIATH  PE3yJNbTaThl  MPOEKTHOM  WJIM  MCCIEI0BATEIbCKON
JESTENIbHOCTH, TIPU 3TOM I'PaMOTHO HCHOJb30BaTh M3YyUEHHBIM MOHSATHMHBIN ammapaT
Kypca (PU3UKH, COMPOBOXKIATh BRICTYIICHUE TIPE3CHTALIUEH;

IPU BBIIIOJIHEHUU y4EOHBIX MPOEKTOB M HMCCIEIOBAHUM (PU3NYECKUX IMPOILIECCOB
pacnpenenatb 00sS3aHHOCTU B TPYIIE B COOTBETCTBUU C MOCTABICHHBIMU 3a/ayamH,
CIEIUTh 3a BBIIOJHEHUEM IUIAHA JCHCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO



OIICHMBAaTh COOCTBEHHBIA BKJIAM B  JCATEIBHOCTH  TPYNIBI,  BBICTPAWBATh
KOMMYHHUKATHBHOE B3aUMO/ICHCTBUE, IPOSBIISISI TOTOBHOCTH pa3peniaTh KOH(MIUKTHI.

K koHiy oOyuenus B 9 kjiacce mpeIMETHbIE pe3yjbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS: CHCTEMA OTCYETA, MaTEpUajbHAs TOYKa, TPACKTOPUS,
OTHOCUTEIBHOCTh MEXaHUYECKOTO ABWXKEHUs, neopmanus (ynpyras, miacTUdeckas),
TPEHUE, IEHTPOCTPEMUTEIBHOE YCKOPEHNE, HEBECOMOCTD U ITEPETPY3KHU, LIEHTP TAKECTH,
aOCOJIIOTHO TBEPJIOE TEJIO, LIEHTP TSHKECTH TBEPIOTO TENId, PABHOBECUE, MEXAHUUYECKHE
KOJIeOaHMs U BOJIHBI, 3BYK, HH(PPA3BYK U YIBTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa
AJIEKTPOMATrHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JATBHO30PKOCTh, CTIEKTPHI HCITYCKAHUS
U TIOTJIONIEHUS, allb(a-, 0eTa- U raMMa-u31y4eHUs, U30TOIbI, siICpHAs YHEPTETHUKA;

pasinyath SBJICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJUHEUHOE JBUKEHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE ABUKEHUE, CBOOOJHOE MaJIEHUE TEJ, PABHOMEPHOE
JBWKECHHE TI0 OKPYXXHOCTH, B3aUMOJCWCTBHE TE€J, PEAKTUBHOE JBHKECHUE,
KoJjebaTenbHOe JBIDKEHUE (3aTyXalolllie M BBIHYXKJICHHbIE KoJieOaHUs), PE30HAHC,
BOJIHOBOE JIBUKEHUE, OTPAKEHUE 3BYKA, IPSIMOJIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHUE
U MPEJIOMIICHUE CBETA, TOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3sIoKeHHE OEJIoro CBeTa
B CIEKTP U CIIOKEHHUE CIEKTPaJIbHBIX LBETOB, JUCIIEPCUS CBETA, €CTECTBEHHAs
PaaMOaKTUBHOCTh, BOSHUKHOBEHHUE JINHENYATOTO CIEKTPA U3JIYyUEHUS) [0 ONUCAHUIO UX
XapaKTEPHBIX CBOMCTB U HAa OCHOBE OMBITOB, JEMOHCTPUPYIOMINX JIaHHOE (HU3UUYECKOE
SBJICHHUE;

pacrio3HaBaTh MPOSIBJICHUE U3YYEHHBIX (DU3NUECKUX SBJICHUHN B OKPY>KaIOIleM MUPE
(B TOM umcie puznyeckue sIBJICHUS B IPUPO/IS: MPWIMBGI U OTJWBBI, IBUKEHUE TIJIaHET
COJIHEUHOM CUCTEMBI, PEAKTUBHOE IBUKEHUE )KMBBIX OPTaHU3MOB, BOCIIPUSITUE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSICEHUE, CEHUCMHYECKHE BOJHBI, I[yHAMH, 3XO, IIBE€Ta TeEIl,
ONTUYECKHE  SIBJICHUS B  NPUpPOJE, OHOJOTHYECKOE  JICHCTBUE  BUIUMOTO,
yJIbTPa(HOIETOBOTO M PEHTICHOBCKOTO M3JIYYEHUMN, €CTECTBEHHBIM pPaJNOaKTUBHBIN
¢$hoH, KOCMHYECKHE JTyUHd, paIMOAKTUBHOE U3ITyUYCHHUE TPUPOIHBIX MUHEPATIOB, ICHCTBHE
PAIMOAKTUBHBIX HW3JIYYEHUH Ha OpraHu3M 4YeloBeKa), MpPH OTOM TEPEBOJUTH
MPAKTUYECKYIO 3a/1adyy B y4eOHYIO, BBIIEISATH CYIIECTBEHHBIE CBOWMCTBA (MPU3HAKH)
(bu3NYECKUX SBICHHUI;

OMKCHIBATh M3YYCHHBIC CBOMCTBA Tel M (DU3UYECKUE SIBICHUS, HCIOJIb3YS
bu3nUecKue BEIMYMHBI (CPEIHsIST ¥ MTHOBEHHAss CKOPOCTh TeJia TPH HEPAaBHOMEPHOM
JIBUKEHUM, YCKOPEHHUE, TEepEMENICHHE, MyTh, YIJIOBasg CKOPOCTh, CUJa TPEHUA, CUJIa
YIOPYTrOCTH, CUJIa TSHKECTH, YCKOPEHUE CBOOOJHOTO MaJEeHUs, BEC Teja, UMITYJIbC Tela,
UMITYJIbC CHJIbI, MEXaHHUYECKas padoTa MU MOIIHOCTb, MOTECHIMAJIbHAS SHEPrusl Telna,
MOJHATOTO HaJ TMOBEPXHOCTHIO 3€MJIM, MOTEHUMAIbHASI SHEPTUsl CXKATOW MPY>KUHBI,
KMHETUYECKasi SHEPIus, MOoJTHAs MEXaHUYEeCKasi SHEPTHs, IEPUOJ U 4acTOoTa KoJIeOaHU,
JUTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOpPOCTh CBETa, IOKa3aTelb
MIPEJIOMJICHUST CPEJIbI), TIPU ONMHUCAHWH TPABWIBHO TPAKTOBATh (PU3MUECKHUN CMBICT
UCIIOJIb3YEMbIX BEIWYWH, O003HAYEHUS U C€IUHUIIBI (DU3UYECKUX BEITUYHH, HAXOIHUThH
dbopMyIIBI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIWYUHY C JIPYTMMH BEITUYHMHAMH,
CTPOUTH TPaPUKN N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTEePU30BaTh CBOMCTBA Tell, (M3MYECKHUE SIBICHHUS W IPOIECCHI, HCIIOIL3YS
3aKOH COXPAHEHUs YHEPruH, 3aKOH BCEMUPHOIO TATOTEHHWS, MPUHIUIT CYNEPHO3ULIUU



CWJI, TMPUHIUN OTHOCUTENbHOCTH ['ammnes, 3akoHsl HbrOTOHA, 3aKOH COXpaHEHHUS
UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPEIOMIICHUS CBETA, 3aKOHBI COXPAHEHUSI 3apsI0OBOTO
U MacCoOBOTO YHCENl TpPH SACPHBIX peEaKIMsX, NOpU H3TOM JaBaTh CJIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3alIUCHIBATh €r0 MaTEMATUYECKOE BHIPAXKECHHUE,

OOBSACHATH (PU3UUECKUE TPOIECCHl U CBOMCTBA TEJl, B TOM YHCIE U B KOHTEKCTE
CUTyallMil  TPAaKTUKO-OPUEHTUPOBAHHOTO  XapakKTepa:  BBISABIATh  MPUYHMHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKHUX LIAroB ¢ OMOpoM Ha 2—3
U3YYCHHBIX  CBOMCTBa  (U3MYECKUX  SABJICHUH, (PU3MUECKHX  3aKOHOB  WJIH
3aKOHOMEPHOCTEH;

pemaTh pacu€THhle 3aJaud (ONMUPAIONIMECSs HA CUCTEMY W3 2—3 ypaBHEHHM),
UCTIOJNIB3YSl 3aKOHBI U (OPMYIIbI, CBSI3BIBAIOIINE (DU3MUECKUE BEIMYMHBI: HA OCHOBE
aHallM3a yCIIOBUS 3aJla4yM 3alHChIBaTh KPATKOE YCJIOBHE, BBISIBIATH HEJOCTAIOIINE WIIH
U30BITOYHbIE JaHHBIE, BHIOMPATh 3aKOHBI U (OPMYJbI, HEOOXOIUMBIE ISl PEIICHHS,
MIPOBOJIUTH PACUETHI U OLICHUBAThH PEATUCTUYHOCTD MOJIYYCHHOTO 3HAUCHHS (PU3NIECKON
BEJTUYHUHBL;

pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIIUTh MPH MOMOIIM (BU3HMUECKHUX
METOJIOB,  HWCIIOJIb3YSl ~ ONWCAaHHWE  MCCIEIOBAHMS,  BBIIEIATH  MPOBEPSEMOE
MPEANOJIOKEHNEe, OIICHUBATh TMPABWIBHOCTh TMOpSIKA TMPOBEICHUS HWCCICIOBAHMS,
JieaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHHUI U OIBITOB;

MPOBOJIUTH OIMBITHl 1O HAOMIOJAEHUI0 (U3MYECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB Ten (M3ydeHUE BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHUs HSHEPTHH,
3aBHCHMOCTH MEPHO/Ia KOJICOaHH MPYKUHHOTO MasTHUKA OT MAcChl Tpy3a U KECTKOCTU
NPYXUHBl M HE3aBUCHUMOCTh OT AaMIUTUTYIbl MaibIX KojJeOaHWH, MpsSMOIMHEHHOE
pachpoCTpaHEHUE CBETa, PA3N0KEHHE OEoro CBeTa B CHEKTP, M3yYeHHE CBOWCTB
M300paKeHUs B TJIOCKOM 3€pKajieé U CBOMCTB M300pa)Ke€HUs IpeaMeTa B coOuparoiei
JWH3e, HAOMIOACHHUE CIIIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3IYUEHHS): CAMOCTOSITETEHO
coOupaTh YCTaHOBKY U3 M30BITOYHOTO HaOOpa 000pyAOBaHUS, OMUCHIBATH X0 ONBITA U
€ro pe3yJIbTaThbl, JOPMYIUPOBATH BHIBOJIBL;

IPOBOAUTH MIPU HEOOXOJUMOCTU CEPUIO MPSAMBIX U3MEPEHUI, ONpeAesis CpeaHee
3HAUYCHHE U3MEpPSAEMON BeTUYHHBI ((POKYCHOE paCCTOSHHE COOUpAromIel JIMH3BI),
000CHOBBIBAThH BBIOOP criocoOa u3MepeHus (M3MEepUTEIHLHOTO Mprubopa);

IPOBOAUTD UCCIIEIOBAHHUE 3aBUCUMOCTEN (PU3NUECKUX BEITMUMH C UCIIOJIb30BAHUEM
MPSIMBIX U3MEPEHHI (3aBUCUMOCTh ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBUKCHUHT
0e3 HayaJIbHON CKOPOCTH, TIepro/ia KOJIeOaHN MaTeMaTHIeCKOT0 MasiTHUKA OT JTUHBI
HUTH, 3aBUCUMOCTH yTJia OTPAKEHHUs CBETa OT yrja MaJCHUS W YIJia MPEIOMIICHHUS OT
yria TajeHus): TUTAaHWPOBAaTh HMCCIEIOBAHHUE, CAMOCTOATEIHLHO COOMpATh YCTAaHOBKY,
¢uKCHpOBaTh PE3yNbTAThl MOJTYYCHHON 3aBUCUMOCTH (PU3UYECKUX BEIUYMH B BHJIC
TaOIUI] U TPaUKOB, IETATh BEIBOJBI 1O pe3yIbTaTaM UCCIICIOBAHUS;

IPOBOJNTH KOCBEHHBIC M3MEPEHUS (U3MUYECKUX BEIUYHUH (CPEAHSSI CKOPOCTh U
YCKOpPEHHUE Tela MpPU PaBHOYCKOPEHHOM JBM)KEHUHU, YCKOPEHUE CBOOOIHOIO IMaJeHUs,
KECTKOCTh TPYKUHBI, KOIPOUIIMEHT TPEHUS CKOJBKEHUS, MEXaHWYecKas pabora u
MOIIIHOCTb, YaCTOTA U MIEPUO]T KOJIeOaHWI MaTEeMaTUYECKOTO U MPYKMHHOTO MasiTHUKOB,
ONTUYECKAs CHUjia COOMPAIOIIEH JIMH3bI, PaUOAKTUBHBINA (POH): IIIAHUPOBATH U3MEPEHHUS,
cobupaTh HSKCINEPUMEHTAIBHYIO YCTAaHOBKY U BBINIOJNHITH HW3MEPCHHUS, CIEIys



NPEJIOKEHHOW WHCTPYKIIUU, BBIYUCIATh 3HAYEHUE BEJIWYMHBl W aHAIM3UPOBATH
MOJIYYEHHBIE PE3YJIBTAThI C YUETOM 33JJaHHOM MOTPEIIHOCTH U3MEPEHUN;

coOJI0JIaTh MpaBWJia TEXHUKH O€30MacHOCTH Mpu pabore ¢ 1abopaTOpHBIM
000opyI0BaHUEM;

pasnnyaTh OCHOBHBIE TPU3HAKHN M3YUYEHHBIX (U3MUECKUX MOJIENeH: MaTepuaibHas
TOYKa, a0COJIOTHO TBEPIOE TENI0, TOYEUYHBIM HCTOYHUK CBETa, JIy4, TOHKas JIMH3a,
IJIaHEeTapHas MOJIENb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO SIAPA;

XapakTepu30BaTh MPUHIUILI JICUCTBUS HM3YUYEHHBIX MNPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM HAa UX OMUCAHUS (B TOM YHCIIC: CIIUIAOMETpP, JaTYUKU TOJIOKEHUS,
PACCTOSIHUSI U YCKOPEHMUSI, paKeTa, 9X0JIOT, OUKHU, MEPUCKOII, (poToanmnapaT, ONTUYECKHUE
CBETOBOJBI, CIIEKTPOCKOI, JO03UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUS O
CBOMCTBaxX (PM3MUYECKUX ABJICHUA U HEOOXOANMBIE (PU3NUECKNE 3aKOHOMEPHOCTH;

UCIIOJB30BaTh CXEMbl M CXEMAaTHUYHbIC PUCYHKH M3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUUYECKHUX MPOIECCOB MPHU PEUICHUU
y4eOHO--TIPAaKTUYECKUX 3aJlay, ONTHYECKUE CXEMBI JUIsl MOCTPOCHUS U300paKEeHUU B
IJIOCKOM 3€pKajie U COOMpAIOIIeH JIMH3E;

OPUBOAUTH TPUMEPHl (HAXOAUTh HHGOPMAIMIO O MpUMEPaX) MPAKTHYECKOTO
UCIIOJIb30BAaHUSl (PU3NYECKHX 3HAHWM B TOBCEIHEBHOW >KM3HU HJisi OOECreYeHUs
0e3omacHOCTH TMpu OOpalieHuH C NOpudopaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUS 37I0POBbS U COOJTIOICHHSI HOPM SKOJIOTHYECKOTO MOBE/ICHUS B OKpYKaroe
cpene;

OCYILIECTBJISITh MOUCK HHMOpMamu (PU3NUeCcKOoro cojaepkanust B MHTepHeTe,
CaMOCTOSATENIbHO (hOPMYJIUPYsl TIOMCKOBBIM 3ampoc, HAXOIUTh NYTH OMNpeAeTIcHUs
JIOCTOBEPHOCTH TIOJYYEHHOW WH(GOpMAllUM HA OCHOBE MMEIONIMXCS 3HAHUUW W
JIOTIOJITHUTEJIbHBIX UCTOYHUKOB,;

WCIIOJB30BaTh TMPU  BBIMOJHEHUM YUYE€OHBIX 3alaHUN  HAay4YHO--TIOMYJISPHYIO
IUTEPaTypy (UUYECKOTO COJEpKaHUs, CIPAaBOYHBIE MaTepuajbl, PECYpPChl CETH
WuTepHer, Brnagets nOpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIKU U3 OJHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIE TIHCHMEHHBIE M YCTHBIE COOOIICHUS HAa OCHOBE
uH(OpMAIIUU U3 HECKOJbKHX HMCTOYHUKOB (DU3UYECKOTO COJCPKaHUS, ITyOJIUIHO
MPEACTABIATh PE3YIbTAThI IPOCKTHON WIIM UCCIEA0BATEIBCKOU €SI TEIbHOCTH, IIPU 3TOM
rPaMOTHO HCIOJIb30BaTh M3YYCHHBIM NOHATHMHBIMA aIlapar HM3y4aeMoro pasjiesna
GU3MKK W CONPOBOXKAATHh BBICTYIJIEHUE TMpE3eHTAlel ¢ y4€TOM OCOOEHHOCTEH
ayAMTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
KosmmuectBo wacos
No HanmMeHnoBanwue pas3ienoB U TeM DOnektpoHHbIC (IU(PPOBBIE) 0Opa30BATEIHHBIC
o/ HPOrPaMMEI Beero Konrtponbnsie = IlpakTnueckue pecypeh
paboThI paboThI

Pazpnen 1. ®usuka u e€ pojib B I03HAHUM OKPY:KAK0LEro MUpa
1.1 ®dwuznka - HayKa 0 MPUPOJIC 2 Bubmmorexa ITOK https://m.edsoo.ru/7f416194
1.2 ®du3nvecKre BeITUINHBI 2 1 bubmuoreka ITOK https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBII METO/I O3HAHUS 2 1 bubmuorexa ITOK https://m.edsoo.ru/7f416194

Hroro mo pasneny 6

Paszpnen 2. [lepBoHayajibHbIe CBeleHUS 0 CTPOCHUM BellecTBa
2.1 CrpocHue BelecTBa 1 bubmuorexa ITOK https://m.edsoo.ru/7f416194
2.2 JABHOKCHHC H B3AHMOACHCTBHC HaCTHIL 2 1 Bubmmoreka ITOK https://m.edsoo0.ru/7f416194

BEIIECTBA

2.3 ArperatHble COCTOSIHUS BEIIECTBA 2 Bubmmorexa ITOK https://m.edsoo.ru/7f416194

Hroro no pazneny 5

Paznen 3. /IBuikeHue U B3auMo/ieiicTBUeE TeJl
3.1 MexaHU4eCcKoe IBUKEHUE Bubmmorexa ITOK https://m.edsoo0.ru/7f416194
3.2 Wueprwst, Macca, IIOTHOCTh 4 1 bubmuoreka ITOK https://m.edsoo.ru/7f416194
3.3 Cuna. Bume! cun 14 1 2 bubmuoreka ITOK https://m.edsoo.ru/7f416194

Hroro no pazneny 21

Paznen 4. /laBineHne TBEPABIX TeJ, :KUAKOCTEH U ra3oB

S "

4.1 Hannerine. [lepefiada fapleHAs TBEPIDIMH 3 Bu6smorexa [[OK https:/m.edsoo.ru/7f416194

TCI1aMH, ) KUIKOCTAMU U Ira3aMUu
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4.2 JlaBieHue KUIKOCTH 5 bubmuoreka ITOK https://m.edsoo.ru/7f416194
4.3 ATtMocdepHOe JaBIeHUE Bubmmorexa ITOK https://m.edsoo.ru/7f416194
4.4 JlefiCTBIE JKUAKOCTH 1 ra3a Ha MOrpyKEHioe 7 1 3 bubmmorexa ITOK https://m.edsoo.ru/7f416194
B HUX TEJIO0

Uroro no paznerny 21

Pasnen 5. PaGota u MomHOCTB. JDHeprus
5.1 PaboTa 1 MOIIHOCTh 3 1 bubmuoreka ITOK https://m.edsoo.ru/7f416194
5.2 [IpocTeie MeXxaHU3MBI 1 Bbubmunoreka I{OK https://m.edsoo.ru/7f416194
5.3 MexaHuueckast SHEPrus 4 1 1 bubmuoreka ITOK https://m.edsoo.ru/7f416194

HUroro mo paznemy 12

PesepBHoe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 12
8 KIIACC

KonunyecTBo 4yacos
No 11/ HaumenoBanue pa3enoB u TeM Korrpomsisie | Tpaxriaeckie OnexTpoHHbIe (1M pOBbIE) 00pa30BaTEIbHbBIE
MIpOrpaMMbI Bcero pabots! paGoTEI pecypcsl

Paznen 1. TensnoBble ABIeHUs!
11 CtpoeHue 1 CBOICTBA BellecTBa 7 bubnunoreka I{OK https://m.edsoo.ru/7f4181ce
1.2 TernoBbie MPOLECCHI 21 1 5 bubnunoreka I{OK https://m.edsoo.ru/7f4181ce

HUroro mo paznemy 28

Paspes 2. dnekTpnyeckne H MATHUTHBIE SIBJICHHS
2.1 BHGKTqueCKni 3apAABL. SAPKCHHEIC Tei1a 7 1 Bu6moreka LTOK https://m.edsoo.ru/7f4181ce

1 UX B3aNMOJICHUCTBHEC

2.2 ‘ TToCTOSIHHBIN 3JEKTPHUECKHH TOK 20 1 7 bubmuoreka ITOK https://m.edsoo.ru/7f4181ce
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2.3 MarauTHbIE SIBIECHUSI 1 1.5 bubanoreka IIOK https://m.edsoo.ru/7f4181ce
24 DJeKTpOMarHUTHAs! HHIYKLHUS bubnunoreka I{OK https://m.edsoo.ru/7f4181ce
HUroro no pazneny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5
9 KIIACC
KonunyecTBo 4yacos
No 11/t HaumeHnoBanwue pa3aeinoB u TeM Konmpomsisie | Hpaxmeckare DnexTpoHHbIe (UG POBEIE) 00pa30BaTEIIbHBIE
MPOrpaMMbI Bcero paboTI paBoTEI peCypChl
Pasnen 1. Mexannyeckue siBJIeHUS
1.1 MexaHueckoe ABIKCHHE H CHIOCO0BI ero 10 1 Bubanoreka ITOK https://m.edsoo.ru/7f41a4a6
OIMCaHHUs
1.2 Bsaumogeiictre Ten 20 1 bubanoreka IIOK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHbI COXPAHCHUS 10 bubnunoreka I{OK https://m.edsoo.ru/7f41a4a6
Hroro mo paznemy 40
Paznen 2. Mexanu4yeckne KoJ1e0aHUs U BOJHBI
2.1 Mexanndyeckue Kojaebanus bubmnorexa IIOK https://m.edsoo.ru/7f41a4a6
2.2 MexaHuuecKre BOJIHBI. 3ByK 1 bubnunoreka I{OK https://m.edsoo.ru/7f41a4a6
HUroro mo paznemy 15
Paspes 3. DneKkTpOMarHuTHOE MOJIe M 3JIEKTPOMATHUTHBIE BOJIHBI
3.1 UICKTPOMATHHTHOE 1011 6 2 bubnmoreka [TOK https://m.edsoo.ru/7f41a4a6
AIIEKTPOMArHUTHBIC BOJIHBI
Hroro no pazueny 6



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Pa3nen 4. CBeToBbLI€E IBJICHUS

4.1 3aKoHBI paCIpOCTPaHEHHS CBETA bubnunoreka I{OK https://m.edsoo.ru/7f41a4a6
4.2 JIMH3EI ¥ ONITHYECKHE TIPUOOPHI bubmmoreka ITOK https://m.edsoo.ru/7f41a4a6
4.3 Pasnoxenune 6eIOro CBETa B CIIEKTP bubmmoreka ITOK https://m.edsoo.ru/7f41a4a6

Uroro no pazneny 15

Paszpen 5. KBanroBble siBjIeHUSA
51 ‘ HVcnyckaHue v OTJIOIIEHHE CBETa aTOMOM 1 bubaunoreka IJOK https://m.edsoo.ru/7f41a4a6
5.2 ‘ CrpoeHne aTOMHOTO sAapa bub6mmoreka ITOK https://m.edsoo.ru/7f41a4a6
53 ‘ SInepHble peakiun 1 bubaunoreka ITOK https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 17

Pazpnen 6. [loBTOpUTE/IHLHO-00001IA0IINI MOLYJIb

IT
6.1 OBTOPEHHE H 000OLICHHE COEpIAHHA 9 2 bubanoreka IIOK https://m.edsoo.ru/7f41a4a6
Kypca (hu3uku 3a 7-9 ximace

Hroro mo pasneny 9

OBLIEE KOJIMYECTBO YACOB 10 [TPOT'PAMME 102 3 27
IMOYPOYHOE IINTAHUPOBAHUE

7 KIIACC

K
No Tema VpoKa SIHAECTED qacI(<)B a Hata DNeKTpOHHBIE IU(PPOBBHIE
/i P Bcero OHTPOJILHDIC PAKTUHCCKUC | pavuenms | 0GpasoBaTebHBIE pecypehl
paboThI paboThI
®dusrka — Hayka 0 IpHpojie. SIBICHUS TPUPO/IBI 1
DuU3NYECKUE SBICHUS 1

3 ®u3nYeCcKUe BEINYUHBI U UX U3MEPEHUE 1
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VYpok-uccrnenosanue "M3mepenne temnepaTypsl Ipy IOMOIIU

4 JKUAKOCTHOTO TEPMOMETpA U JaTIHUKA TEMITePaTyphl"
5 Mertost HaygHOTO TTo3HaHKA. Onricanne GU3NIECKUX SBICHAN bubmmorexa [IOK
C TIOMOIIIBIO MOJIeTIEH https://m.edsoo.ru/ff09f72a
VYpok-uccienoranue "[IpoBepka THIIOTE3HI: TATHOCTH MOJIETA
6 IIapuKa, MyIIeHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM OO0JIbIIe
BBICOTA ITycKa"
7 Crpoenmne BemecTa. OMBITHL, JOKa3bIBAIONTNE TUCKPETHOE bubmmoreka [JOK
CTPOCHHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBr>KeHHe 4acTHIl BeIeCTBa bubamorexa LIOK
https://m.edsoo.ru/ff0a013e
9 Ypok-uccienopanue «OMBITHI 10 HAOIIOISHUIO TEITIOBOTO
pacIIMpeHus Ta30B»
10 ArperaTHble COCTOSTHUS BEIIECTBA
1 Oco0eHHOCTH arperaTHbIX COCTOSHUM BOIbI. O000IIeHUE 110 bubnuoreka [IOK
pazzaeny «IlepBoHaYaIbHBIC CBEACHHUS O CTPOCHUH BEIICCTBAY https://m.edsoo.ru/ff0a0378
12 MexaHndeckoe JBKeHHE. PaBHOMEpHOE U HEpaBHOMEPHOE bubnuoreka [IOK
JIBUOKEHUE https://m.edsoo.ru/ff0a05c6
13 Ckopoctb. EquHuIBI CKOpOCTH bubamoreia LIOK
https://m.edsoo.ru/ff0a079c
14 Pacuer myTu 1 BpeMeHU IBIKEHUS bubamorerca LIOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuus. Macca — mMepa HHEPTHOCTH Tl Bubmorexa LIOK
https://m.edsoo.ru/ff0a0c10
16 ITnoTHOCTE BerecrBa. Pacuer maccel 1 00beEMa Tela 1o ero Bu6nuoreka IJOK
IUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparophas padota «OnpeeiieHue MIOTHOCTH TBEPIOTO

TCIIa»
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bubmuoreka IIOK

18 Pemenne 3amau mo teme "[lmoTHOCTH BemecTBa" https://m.edsoo.ru/ff0al23c
19 Cwuta kaKk XapakTepuCTHKa B3anmMoieicTBrs Tei. Cuma
ynpyrocta. 3akoH ['yka
20 JlaboparopHas pabota «l/3yueHue 3aBUCIMOCTH PaCTsDKEHUS
(medopmanum) NpyKUHBI OT TPUITOKESHHON CHITBDY
21 SBnenue Tsarorenus. Cuia TsSHKECTH
99 CBs13p MEXIy CHIION TSDKECTH M Maccoi Tena. Bec Tena. bubmmorexa [IOK
Pemenue 3a1a4 mo teme "Cruta TsokecTr" https://m.edsoo.ru/ff0al1778
23 Cuia TSDKECTH Ha IpYyrux miuaHeTax. Guznueckue bubmmorexa [IOK
XapaKTePUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bubmuoreka IIOK
24 Hsmeperte ciui. JlitiamomeTp https://m.edsoo.ru/ff0al8cc
25 Bec tena. HeBecomocTth bubamoreta LIOK
https://m.edsoo.ru/ff0al778
26 CrnoxeHue IByX CUJI, HAIPaBJIEHHBIX MO OJHOM MPSMOIA. bubnuoreka [IOK
PaBHoOne#CTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
27 Pewenue 3anay no teme "PaBHonelicTByromas cun"
28 Cuna Tpenus u e€ BUAbL. TpeHue B IpUpoie U TEXHUKE bubamoreia LIOK
https://m.edsoo.ru/ff0alb9c
JlaboparopHas padota «/3ydeHne 3aBUCUIMOCTH CHIIBI TPEHUS
29 CKonliKeHEm OTpCI/IJII)I Z[&BJIZI:II/IH U XapakTepa coanKaczfomec;I bubamoreia LIOK
N https://m.edsoo.ru/ff0alcc8
MTOBEPXHOCTEI
30 Pemenue 3amau Ha orpeielieHne paBHOICHCTBYIOMIEH CHIIBI
31 Pemenwue 3amau mo remam: «Bec Tenay, «I'paduueckoe Bbubnuorexa LIOK
n3o0pakenue cuiy, «Cuibly, «PaBHOICHCTBYOIIAS CHID» https://m.edsoo.ru/ff0alde0
KontposbHas pabota o TemMam: «MeXxaHu4ecKoe JABHKCHUEY,
32 «Macca, moTHOCTEY, «Bec Tenay, «['padudeckoe n3o0pakeHue

crny, «CHb»
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bubmuoreka IIOK

33 Hasnenre. CriocoObl YMEHBILICHUS M YBEIIMUCHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBeHue ra3a. 3aBUCHMOCTh JTaBJICHUS ra3a oT 00bEMa, bu6nmoreka IJOK
TeMITEpaTypbl https://m.edsoo.ru/ff0a2376
35 Tlepenaua naBieHust TBEPABIMU TEIaMU, )KUIAKOCTIMU U ra3aMu. bubmmoreka [JOK
3akown [lackains https://m.edsoo.ru/ff0a25b0
36 JlaBiieHUE B )KUKOCTH U Ta3e, BRI3BAHHOE JICHCTBUEM CHJIBI bubnunoreka [JOK
TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amad mo TeMe «JlaBieHHEe B XKHAKOCTU U Ta3e. 3aKOH bu6nmoreka IJOK
[Tackams» https://m.edsoo.ru/ff0a2826
bubnunoreka [IOK
38 Coobmaroutiecs cocy it https://m.edS(])JéJ.ru/fan2970
39 I'uapaBnnyeckuii mpece brbmmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopurHeBo KUIKOCTHBIN HACOC
41 AtMmocdepa 3eMin ¥ IPUIUHEI €€ CYIIECTBOBAHUS E;S;jﬁ::i?oc.)rﬁ/f f0a2b5a
Bubnuoreka [IOK
42 Bec Bo3ayxa. ATMochepHoe naBiieHUE https://m.e dscl)]é).ru /ff0a2b5a
43 Nsmepenne atmochepHoro aapnenus. Onbit Toppuyem ﬁgszj;orszzzi(.)rﬁ/f f0a2da8
m 3aBUCHMOCTH aTMOC(EPHOTO JaBJICHHUS OT BBICOTHI HaJl YPOBHEM Bubnunoreka [IOK
Mopst https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepous. ATMocdepHoe naBlieHHE Ha Pa3TUIHBIX Bubmorexa [JOK
BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme " AtmocdepHoe naBieHue"
47 HelicTBre KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TEIO. Bubmoreka [JOK

ApxumesioBa cuia

https://m.edsoo.ru/ff0a3276
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Jlaboparophas padota «OnpeseieHue BHITATKUBAIOIIEH CHITBI,

bubmuoreka IIOK

48 JICUCTBYIOIICH Ha TEJO, OTPYKEHHOE B KHIKOCTb) 1 https://m.edsoo.ru/ff0a33fc
o | e e e s 1
e https://m.edsoo.ru/ff0a3514
bubnuoreka [JOK
>0 llnaparine Tex https://m.edS(])_E).ru/fanBa%
Jlaboparophas pabota "KoHCTpynpoBaHHe apeomMeTpa Uitk
51 KOHCTPYHMPOBAHHUE JIOAKHU H ONpeieTcHUE e 1
rpy3onoabéMHocTy"
Pemenn : .
52 Bi)szfyx:niaaiz:{z;: iﬁiﬂiﬂi@ﬁiﬁi}iﬁﬂ:jﬂ, JKHUJIKOCTEHN U EHGJI.HOTeKa LHOK
a0my https://m.edsoo.ru/ff0a3654
53 KOHTpOJII)IV{aﬂ pabota 1o Teme «JlaBieHue TBEPABIX TEI,
JKUJIKOCTEH M Ta30B
54 MexaHnndeckas padboTa Bubmiorexa LIOK
https://m.edsoo.ru/ff0a3f82
55 MorHoCTh. EAUHUIBI MOIIIHOCTH bubmorexa HOK
https://m.edsoo.ru/ff0a3f82
56 ypOK:I/ICCJIeIIOBaHI/Ie "Pacuér MomHOCTH, pa3BUBaEMOil IpU 1
noabéMe 1o Jiectaure"
57 IIpocTeiec Mexanu3Mbl. Peruar. PaBHOBecHe CHT Ha phryare
58 Poruaru B Texnuke, ObITy M ipupoze. Jlabopatopuas pabora 05 Bbubnuorexa LIOK
«HccrnenoBanue yCIOBHIM PaBHOBECHS phIYara https://m.edsoo.ru/ff0a478e
59 Penienue 3a1a4 o TeMe «Y CIOBUSI pABHOBECHS PhIUaray BHGH_HOTeKa LOK
https://m.edsoo.ru/ff0a48a6
60 Koaddumuent moneznoro neficteus mexanusma. JlaboparopHas 05

pabota «M3mepenne KIT1J] HakIOHHOM MIOCKOCTH
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61 Pemenue 3amau mo Teme "Pabota, momuoCcTh, KIT/I" 1 ]f?tl/tlgg:l;ll(;;iaﬁls(])_})?rﬁ/fan 4048
62 Mexanuyeckas s3Heprusa. Kunernueckas v moTeHIUaIbHAS 1 bubmmoreka [JOK
SHEPrHs https://m.edsoo.ru/ff0a4252
63 3aKOH COXPaHEHHUS MEXaHUUECKON SHEPruu 1 bubmorexa IOK
https://m.edsoo.ru/ff0a4360
VYPOK-3KCIEPUMEHT 110 TeMe "DKCIEePUMEHTATEHOE
64 ompeescHIne N3MEHEHNST KHHETHYECKON M TIOTEHITHATHHOM 1 1
SHEPIyy MpH CKaTHIBAHUHU TeJla [0 HAKIOHHOM TIOCKOCTH"
65 KonTtpoinbHas pabora o teme «Pabota u MOITHOCTh. DHEPIHsDY 1 1
66 Pe3zepBHbiii ypok. Pabota ¢ Tekcramu o teme "MexaHnueckoe 1 Bubmuorexa [JOK
IBYOKEeHHE" https://m.edsoo.ru/ff0a4ee6
67 PesepBHBIit ypok. PaboTa ¢ TekcTamu 1o Teme "JlaBneHue 1 bubmmorexa [IOK
TBEPBIX TEI, JKUAKOCTEH M Ta30B" https://m.edsoo.ru/ffOa4ffe
68 Pe3zepBHsiii ypok. Pabota ¢ TekcTamu o teme "Pabora. 1
MormtHoCT. DHEprus"
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 12
8 KIIACC
No Tema ypoka Komriectso wacos Hata DJeKTpoHHbIE U(PPOBBIE
o/ Beero Kontponehbie  IlpakTuieckue u3ydeHuss ~ 00pa3oBaTEIbHBIC PECYPCHI
paboThl paboThl
1 OCHOBHBIE TTOJOXKEHHUS MOJICKYISIPHO-KMHETUUECKON TEOPUHU U 1 bubnuotexa [JOK
HX OTBITHBIE TIOATBEPIKIAECHUS https://m.edsoo.ru/ff0a5256
2 Macca u pa3mep aTOMOB 1 MOJIEKYJI 1
3 Monenu TBEPIOTO, KHUAKOTO M Ta3000pa3HOTO COCTOSTHUH 1 bubnmnoreka [HOK

BCIICCTBA

https://m.edsoo.ru/ff0a540e



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e

OOBsicHeHHE CBOWMCTB TBEPAOTO, JKUAKOTO U Ta3000pa3HOT0O

4 COCTOSIHU/ BEILIECTBA HA OCHOBE IOJIOKEHUI MOJIEKYJISIPHO-
KMHETHYECKON TEOPUH
5 Kpucramnmmaeckre u aMop@HBIE Tena brbmmorexa LIOK
https://m.edsoo.ru/ff0a5800
6 CMmaunBaHue ¥ KanmwUIsIpHOCTh. [ToBepXHOCTHOE HATsKEHHE bubmoreica LIOK
https://m.edsoo.ru/ff0a5530
7 TeruioBoe pacuIupeHue u cxaTue bubmoreia LIOK
https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBsi3b TEMIIEpaTyphbl CO CKOPOCTHIO TEIUIOBOTO
JIBYDKEHHS YaCTHII
9 BuyTtpennss sneprusa. CriocoObl M3MEHEHHS BHYTPEHHEH Bu6mmoreka [IOK
SHEPrHU https://m.edsoo.ru/ff0a5c60
10 Buner rerionepenauun bubmmorexa LIOK
https://m.edsoo.ru/ff0a6412
11 Ypok-koHbepeHnius "[IpakTHuecKoe HCIOIb30BaHUE TEIIOBBIX Bbubanoreka [JOK
CBOMCTB BEIIIECTB U MATEPUAJIOB B LIEJISAX SHEProcOepekeHus " https://m.edsoo.ru/ff0a65c0
12 KomnuectBo TennoTel. Y AeabHas TEIIOEMKOCTE bubmorexa [IOK
https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TeroBoro 6ananca. TemnooOMeH U TEIoBoe bu6immoreka [IOK
paBHOBecHe https://m.edsoo.ru/ff0a7088
14 JlaGoparophas padora "HcciieoBanue SIBICHUS TEIIOOOMEHA bubnuotexa [JOK
[PU CMEITMBAHUK XOJIOHON U TOPsYeii BOBI" https://m.edsoo.ru/ff0a6a98
15 Pacuer konmuecTBa TEIUIOTHI, HEOOXOIUMOTO IS HATPEBAHUS
TeJa ¥ BBICIIEMOTr0 UM MPU OXJIAKICHUN
JlaboparopHas pabora "Onpe/eneHne yaeIbHOW TETIOEMKOCTH bubnmnoreka [HOK
16
BemecTBa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIUIMBA. Y IeTbHAsI TEIUIOTa CTOPaHUS Bubmiorexa LIOK

https://m.edsoo.ru/ff0a7b5a
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18 [InaBneHue u oTBEpAEBaHNE KPUCTAIUINYECKUX TEIN. Y IeNbHAs Bbu6mmoreka [IOK
TEIIoTa [UIaBJICHHS https://m.edsoo.ru/ff0a71d2
19 JlaboparopHas pabora "Omnpenenenne yaenbHOH TETUIOTH bubmoreka [{OK
[IaBJIEHUA JIbaa" https://m.edsoo.ru/ff0a72fe
bubmmoreka [JOK
20 [TapooOpa3zoBanue u KoHAeHCaNUs. McnapeHue https://m.edsoo.ru/ff0a740c
Kunenwue. Y nenpHas TemuoTta napooOpa3zoBaHus U KOHJCHCAIIH.
21 3aBI/ICI/IMOCT§ TEeMIIEPaTyphI I(I/IHIC)HI/ISII:)T aTMOC(bepHOFi ) brbmmorexa LIOK
N https://m.edsoo.ru/ff0a786¢
99 Bnaxnocts Bo3myxa. JJaboparophas padora "OmnpeneieHue bubanoreka [IOK
OTHOCHTEIIbHOM BIQXKHOCTH BO3IyXa" https://m.edsoo.ru/ff0a7628
23 Pemenwne 3amaq Ha onpe/ieieHNe BIAXKHOCTH BO3TyXa
24 [TpuanHE paboTs! TeTOBEIX ABUTaTenel. [lapoBas TypOuHa.
JlBuraresnb BHyTPEHHETO CrOPaHUsI
o5 KII[ TeroBoro asuratens. TeraoBble ABUTATSIHN U 3al[UTa bubmuorexa [IOK
OKPY’KaIoILEeH cpelIbl https://m.edsoo.ru/ff0a7c7c
26 3aKoH COXpaHEHUsI U TIpeBpallleHHs SHEPTUHU B TETTOBBIX
npoleccax
97 [ToxroroBka k KoHTpoOJKEHOU padoTe o Teme "TertoBbie bu6imoreka [IOK
siBJIeHUs. MI3MeHeHUe arperaTHbIX COCTOSHUIN BeriecTBa" https://m.edsoo.ru/ff0a83f2
28 KonTponbhas pabora o teme "TemsoBble sneHus. M3menenue bubanoreka [HOK
arperaTHbIX COCTOSHHI BeriecTna" https://m.edsoo.ru/ff0a86ae
29 Onexrpuzauus Te. JBa pona 3JIeKTPUUECKUX 3aps0B
30 Ypok-uccienopanne "OneKTpU3anys TEN HUHAYKIHUEH U IPH
COMPUKOCHOBEHUU"
31 Bsaumogeiictsue 3apspkeHHBIX Ten. 3akoH Kynona bubamoreia LIOK
https://m.edsoo.ru/ff0a87e4
32 DnekTpudeckoe moje. HanpskeHHOCTh 3JeKTPUIECKOTO OIS, bubmuoreka [IOK

HpI/IHLII/IH CYNCPIIO3ULINU IJICKTPUICCKUX oJIeH

https://m.edsoo.ru/ff0a8a0a
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Hocurenn SJICKTPUYCCKUX 3apA0B. BJICMCHTapHLIfI 3apsna.

33
Crtpoenne atoMa
34 [IpOBOTHUKY ¥ TUAIEKTPHUKHU. 3aKOH COXpaHEHUS bubmoreka [{OK
ANEKTPHUYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1ay Ha NpUMEHEHUE CBOMCTB JIEKTPUUYECKUX bubmoreka [{OK
3apsIIoB https://m.edsoo.ru/ff0a90cc
36 DJEeKTpUUYECKHU TOK, YCIIOBHS €T0 CYIECTBOBaHUS. MICTOYHUKN Bu6mmoreka LIOK
SIIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JleificTBHA IEKTPUUECKOT0 TOKa bubmoreta LIOK
https://m.edsoo.ru/ff0a96b2
38 VYpoxk-uccnenosanue "JleificTBre 3M€KTPUUECKOT0 Mo Ha 1
MIPOBOIHUKH U AUSIEKTPUKHU"
39 DJEeKTPUUYECKHH TOK B METalJIax, XKUIKOCTSAX U Tazax bubmmorexca LIOK
’ https://m.edsoo.ru/ff0a9838
40 DnexTpudecKas 1erb U € COCTaBHbBIE YacTH
Cuna toka. JlJaboparopHas padota "V3mepenue u bubanoreka [IOK
41 0.5
peryiupoBaHue CHJIbI TOKa" https://m.edsoo.ru/ff0a8bd6
42 OnekTpuyeckoe HanpsbkeHue. BonbrMeTp. JlabopaTtopHas 05 bubnuotexa [JOK
pabora "V3MepeHne U peryimpoBaHue HarpsHKeHus " https://m.edsoo.ru/ff0a9el4
43 ConpoTHBieHNE TPOBOAHMKA. Y AETBHOE CONTPOTUBIIEHUE bu6immoreka [IOK
BEIeCTBA https://m.edsoo.ru/ff0aa738
JlabopatopHas pabota "3aBUCHMOCTD dIIEKTPUIECKOTO
44 conp(E)THBJII)eHH;{pnpOBozLHHKa OT €ro JIJTMHBI pnnoma;m 1 bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0aa738
MIOTIEPEYHOTO CEUSHUs U MaTepraa
45 3aBUCHUMOCTh CHJIBI TOKA OT HanpsbkeHust. 3akoH Oma amst Bbubnmnorexa [JOK
ydacTka [emnu https://m.edsoo.ru/ff0aad4a
JlaboparopHas padora "HccienoBanue 3aBUCUMOCTH CHJIbI TOKa, Butmorexa LIOK
46 UAYILEro Yyepe3 Pe3ucTop, OT CONPOTUBICHUS pe3ncTopa U 1

HaIpspKEHUs Ha pe3uctope”

https://m.edsoo.ru/ff0aa04e
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47

HOCJ’ICZ[OB&TGJ'II:HOG " napajijieibHOC COCAVMHCHU S ITPOBOJAHNKOB

JlaGopatopnas padota "[IpoBepka npasuia ClI0KEHHsI

bubmuoreka [IOK

48 HanpfmceHm;I TIPH TTOCTIEIOBATEIFHOM COETMHEHUH IBYX https://m.edsoo.ru/ff0aaas8
PE3UCTOPOB
49 Jlabopatopnas padora "[IpoBepka nmpaBuia JJisi CHIIBI TOKA MPH Bu6mmoreka LIOK
mapajuIeIsHOM COeTUHEHNH PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemrenne 3amay Ha mpuMeHeHUe 3akoHa OMa T Pa3InIHOTO bubmoreka [JOK
COEMHEHMS TIPOBOAHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTa 1 MOIIHOCTP AMEKTPUIECKOT0 TOKa. 3aKoH J[Koys- bubmmoreka [JOK
Jlenna https://m.edsoo.ru/ff0ab124
59 JlaGoparopHas padora "Omnpe/enenne padoThl U MOITHOCTH bubanoreka [IOK
AIIEKTPHUYECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
53 DneKTpudecKue ey U MOTPEOUTENH INEKTPUIECKON SHEPTUH B bubmmoreka [HOK
obiTy. KopoTkoe 3ambIkanue https://m.edsoo.ru/ff0ab660
[MoaroroBka kK KOHTPOJIBHOM paboTe 1o TeMe "IneKTpuIecKue
54 3apl;)11)1. 3ap51>1<eHHI)II)e Tena I/II:/IX B3aUMO/JICHCTBUSL. HCI:CTO;IHHLH‘/'I bubmoreta LIOK
oy https://m.edsoo.ru/ff0abd2c
ANMEKTPUIECKHIA TOK
KonTponbHas pabora o teme "DeKTpUIeCKHe 3apsiibl.
55 3ap51T>f<)eHHbIe Tzna U UX B3aHMOI[eﬁCTTBr;/IH. Hocms&fﬂiﬁ bubmoreia LIOK
. https://m.edsoo.ru/ff0abea8
ANEKTPUIECKHIA TOK
56 [locTossHHBIE MarHUTHI, KX B3aUMO/ICHCTBHE
S7 Ypoxk-uccnegopanue "M3ydenue nosiei moCTOSIHHBIX MarHUTOB" bubmoreia LIOK
https://m.edsoo.ru/ff0ac3d0
58 MarnuTtHoe 1moJjie. MarHuTHOE 1oJie 3eMJIH B eT0 3HaUCHHE JIJIs bub6mmoreka [JOK
’KM3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
59 OmneIT Opcrena. MarHuTHOE MoJe MEKTPUIECKOTO TOKA bubnmnoreka [HOK

MarsuTtHoe moJe KaTyIIKH C TOKOM

https://m.edsoo.ru/ff0acld2
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[IpuMeneHune 3MeKTpoMarHuToB B TexHuKe. JlabopaTopHas

60 pabota "U3yueHue neHCTBUS MArHUTHOTO TIOJISI HA TPOBOJTHUK C 1 0.5 bubmiorexa LIOK
. https://m.edsoo.ru/ff0ac74a
TOKOM
OneKTpoABUraTeslb HOCTOSIHHOIO ToKa. Mcnonb3oBanne

61 AIEKTPOJIBUTATENICH B TEXHUUECKUX YCTPONUCTBAX U HA 1 bubaunoreka [JOK
Tpancmopre. JlabopatopHast padora "KoHcTpyrpoBanue u https://m.edsoo.ru/ff0ac86¢
M3yYCHUE pabOThI AIEKTPOIBUTATEIIS "

62 OmnebiTel Papazges. 3aKOH NEKTPOMATrHUTHON WHAYKIMH. 1
ITpaBuio Jlenna
OnexTporeneparop. CrocoObl MOTyIeHUS AMEKTPHIECKOH

63 SHEPTrUH. DIEKTPOCTAHIINN Ha BO30OHOBIISIEMBIX UCTOYHAKAX 1
SHEPTUHU

64 [MoaroroBka Kk KOHTPOJIBHOH padoTe Mo TeMe "DeKTpudecKue 1 1
MAarHUTHBIE SBJICHUS"

65 KonTponbHas pabora o teme "DNeKTpUIecKre U MarHUTHBIE 1 bubmmoreka [HOK
ABICHUA" https://m.edsoo.ru/ff0acb14
PesepBHBIii ypok. Pabota ¢ Tekcramu o Teme "TermnoBbie bubmmoreka [HOK

66 1
sBJICHUS" https://m.edsoo.ru/ff0acc5e

67 PesepBHblii ypok. Pabota ¢ rexcramu no Teme "lIlocTostHHBIH 1 bubanoreka [IOK
AIIEKTPHUYECKUH TOK" https://m.edsoo.ru/ff0acdc6

68 PesepBHeIii ypok. Paborta ¢ Tekcramu 1o Teme "MarHUTHEIE 1
SIBJICHHST"

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 2 145
9 KUIIACC
KonnuectBo yacos
Ne Tema ypoka Konrponbeubie | IlpakTuueckue Hara ONEKTPOHHEIE LHPPOBBIE
/o Bcero U3ydeHus | 00pa3zoBaTeNbHBIE PECYPCHI
paboThI paboThl
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MexaHndeckoe JABHKXCHHUC. MaTepI/IaJ'IBHaSI TOYKa

2 Cuctema otcueta. OTHOCHUTEIHHOCTh MEXaHHYECKOTO JIBHKEHHUS bubmoreica LIOK
https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE NIpsAMOJIMHEHHOE JBUKEHUE bubmiorexa LIOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHoe npsimonuHeiiHoe qBmkeHune. Cpeanss u
MT'HOBEHHAs! CKOPOCTh
5 IIpssMonMHENHOE PABHOYCKOPEHHOE JBUKEHUE. Y CKOPEHUE bubmoreta LIOK
https://m.edsoo.ru/ff0ad8d4
5 CKOpOCTh NPSIMOJIMHEIHOTO PABHOYCKOPEHHOTO ABUKCHUSL.
I'paduk ckopoctn
7 JlaGoparopHas padora "Omnpeenenrue YCKOPeHUs Tella Ipu Bbubaunoreka [IOK
PaBHOYCKOPEHHOM JIBH)KEHUH 10 HAKJIOHHO#M MIocKoCTH" https://m.edsoo.ru/ff0adb18
8 CBoboaHoe nanenue ten. OneiThl ["anmes
9 PaBHOMepHOE nBIKEHHE IO OKpYXHOCTU. Ilepuon u yactora bubmmoreka [HOK
obparienus. JInHeiHas U yriioBasi CKOpOCTH https://m.edsoo.ru/ff0ael76
10 LenTpocTpeMuTensHOE YyCKOpPEHHE
11 ITepBbiit 3akoH HproTOHA. BEKTOp CHIIBI ﬁggijﬁ:iﬁ;gﬁﬁlﬁ 0ae612
12 Bropoii 3akon Hetotona. PaBHonelicTByomas cuna bubmorexa HOK
https://m.edsoo.ru/ff0ae72a
13 Tpernit 3akoH Herotona. Cyneprno3umus cui EH6H_HOTeKa Lok
https://m.edsoo.ru/ff0ae982
14 Pewrenue 3aa4y Ha npuMeHeHue 3ak0HOB Hpr0TOHA bubmoreia LIOK
https://m.edsoo.ru/ff0aeb6c
bubnmnoreka [HOK
15 Cina ynpyroctit. axott Iyia https://m.edS(I)lo.ru/fanecaZ
16 Pemenne 3amad mo teme «Cuita yrpyrocTi
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butmmoreka [IOK

17 JlaboparopHnas pabota «OmnpeeneHne KECTKOCTH TPy KIHBD) https://m.edsoo.ru/ff0ace28
18 Cuna tpeHus bubmmorexa [JOK
https://m.edsoo.ru/ff0af738
19 Pemrenne 3amad mo Teme «Cuita TpeHUSD) bubmorexa LIOK
https://m.edsoo.ru/ff0afa26
20 JlaGopatopnas pabora "Onpenenenue koddduuuenta TpeHus Bu6mmoreka LIOK
CKOJIbXKEHHUS" https://m.edsoo.ru/ff0af8be
21 Pemenwne 3agad mo teme "3akonsr HetoroHa. Cryia ympyrocTy. bubmmoreka [HOK
Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
29 Cuna TSKECTH U 3aKOH BCEMUPHOTO TATOTCHHSI. Y CKOPEHUE Bbubaunoreka [IOK
CBOOOJTHOTO MaJICHHUS https://m.edsoo.ru/ff0af044
23 VYpoxk-koHpepennus "JIBiKeHHE TeT BOKPYT TPaBUTAIIHOHHOTO
nenTpa (Comuednas cucrema). ["amakruku"
24 Pewenue 3anay no teme "Cuiia TSKECTH U 3aKOH BCEMUPHOTO bubmmoreka [HOK
TAroTeHus" https://m.edsoo.ru/ff0af5f8
25 [lepBas kocMudeckast ckopocTh. HeBecoMOCTh 1 Tieperpy3ku BH6H_HOTCKa Lok
https://m.edsoo.ru/ff0af33c
26 PaBHOBecue MaTepuanbHOI TOUKH. AGCOMIOTHO TBEPIOE TETIO. bu6imoreka [IOK
PaBHOBeCHe TBEPIOTO TeJa ¢ 3aKPEIUIEHHON OChIO BpAIICHHUS https://m.edsoo.ru/ff0afe36
27 MowmenT cuibl. LleHTp TsxecTu
28 Pewenue 3anay no teme "MomeHT cuibl. LleHTp TsoxecT" EH6H_HOTeKa Lok
https://m.edsoo.ru/ff0b02b4
29 [MoaroroBka kK KOHTPONIBHOM padoTe Mo Teme "MexaHnueckoe bubanoreka [HOK
nBwxeHue. Bzanmopelicreue ten" https://m.edsoo.ru/ff0b0408
30 Kontponbnas padora no Teme "MexaHn4eckoe ABHKEHHUE. Bbub6immoreka [IOK
Bzanmonetictsue Ten" https://m.edsoo.ru/ff0b06ec
31 Nwmnynse Tena. UMmynbe cuibl. 3aK0H COXpaHEHHS UMITYJIbCa. bu6mmotexa [IOK

Ypyroe u Heynpyroe B3auMoJIeiCTBHE

https://m.edsoo.ru/ffOb07fa
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butmmoreka [IOK

32 Pemenne 3agad o Teme "3aKOH COXpaHEHUS UMITyJIbCa" https://m.eds0o.ru/f0b096e
33 Ypok-koHbpepeHus "PeakTuBHOE IBIKEHNE B IPUPOIE U
TeXHUKe"
bub6mmoreka [IOK
34 Mexanndeckas paboTa ¥ MOIITHOCTb httos://m.e dS(I)_E).ru /f0b0as4
35 PaboTa cuitbl TSOKECTH, CUIIBI YIPYTOCTH U CHJIBI TPEHUS bubmoreica LIOK
https://m.edsoo.ru/ff0b0db8
JlaboparopHnas pabota «Ormnpeaenenne padoThl CHITBI TPEHUS TIPH
36 PaBHOMEPHOM JIBH)KCHUH TeJjla 110 TOPU30HTAILHOM
MOBEPXHOCTH»
37 Cpsi3b 3HEpruu u paboTsl. [loTeHnmanpHast SHEPTHS
38 Kunernueckas sneprus. Teopema o KHHETHUECKON SHEPTHH bubmoreia LIOK
https://m.edsoo.ru/ff0b0c32
39 3aKoH COXpaHEHHs YHEPTUH B MEXaHHUKE
40 Jlaboparopras pabora «/3ydeHne 3akoHa COXpaHEHUS YHEPTHI» ﬁﬁgﬁ?/(gzzascﬁ?rﬁ/fmb 12fe
41 KonebarensHoe IBUKEHUE U €TO XapaKTEPUCTHKH bubmoreia LIOK
https://m.edsoo.ru/ff0b1858
42 3aryxaromue konebanus. BeiHykneHnbpie konebanus. Pesonanc brbamorexa LOK
https://m.edsoo.ru/ff0b20f0
43 MareMaTuyecKuid U NPy KUHHBIA MAaITHUKU
44 VYpok-uccienoBanue «3aBUCUMOCTb II€pHUOJa KOIeOaHu OT bu6imoreka [IOK
JKECTKOCTH TIPYKUHBI 1 MACCHI TPy3a» https://m.edsoo.ru/ffOb197a
45 [peBpaiienne 3HeprUN PH MEXaHUIECKUX KOJeOaHUIX
46 JlabopatopHas padora «Omnpeenenue 4acToThl U IEPHOIa bu6mmotexa [IOK
KOJIeOaHUH MPY>KUHHOTO MasiTHUKAa» https://m.edsoo.ru/ff0blaec
47 JlaGopatopnas padota «IIpoBepka HE3aBUCUMOCTH TIEpHOAA Bbu6immoreka [IOK

KoJieOaHuit Ipy3a, IOABCHICHHOI'O K HUTH, OT MACChI I'py3a»

https://m.edsoo.ru/ff0b197a
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MexaHnndeckue BoJaHBL. CBOMCTBA MEXaHHMYCCKUX BOJIH.

butmmoreka [IOK

48 IIpomonbHBIE M OMEPEYHBIE BOTHEI https://m.edsoo.ru/ff0b21fe
49 Ypok-koHbpepeHIms "MexaHndecKue BOJHBI B TBEPIOM TeTIe.
CelicMuieckye BOJIHBI"
50 3Byk. Pacmpoctpanenue u oTpaxkeHUe 3ByKa
51 VYpoxk-uccnenosanue "HabnroneHne 3aBUCIMOCTH BBICOTBI 3ByKa
OT 4acTOTHI"
52 I'pomMKoCTh 3ByKa U BBICOTA TOHA. AKYCTUYECKHIA PE30HAHC
53 Ypok-koHbpepeHnius "YnpTpa3Byk u nH(GPa3BYK B IPUPOJIE U bubmoreka [{OK
TexHHKe" https://m.edsoo.ru/ff0b23ca
54 [MoaroroBka kK KOHTPOJIBHOH padoTe 1o TeMe "3aKOHbI Bu6mmoreka [IOK
coxpaHeHus1. MexaHndeckue KoJieOaHust 1 BOJTHBI" https://m.edsoo.ru/ff0b25f0
55 KonTponbHas pabora mo Teme "3aKOHBI COXpPaHEHUSI.
Mexanunuyeckue KoaeOaHus 1 BOJIHbI"
56 DJEeKTPOMarHUTHOE HoJIe. DJIEKTPOMAarHUTHBIE BOJIHBI bubmoreta LIOK
https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa IEKTPOMarHUTHBIX BOJH
58 VYpoxk-koHbpepenuus "lkana 31eKTpOMarHUTHBIX BOJIH. bu6immoreka [IOK
Hcronp30BaHKe JIEKTPOMArHUTHBIX BOJIH JUIsSi COTOBO# CBSI3H" https://m.edsoo.ru/ffOb2fe6
59 Ypok-uccinenosanue "VM3ydeHne cBOWCTB 3JIEKTPOMarHUTHBIX bu6imoreka [IOK
BOJIH C ITOMOIIIBI0 MOOMIILHOTO Tenedona" https://m.edsoo.ru/ffOb2c6c
60 Pemenwne 3agau Havonpeaeneﬂne YaCTOTHI U JUTUHBI
3JIEKTPOMAarHUTHON BOJIHBI
61 aﬂef(TPOMaFHI/ITHaH npupoja ceera. CkopocTs cBeTa. BoaHOBBIE bu6imoreka [IOK
CBOIICTBA CBETA https://m.edsoo.ru/ff0b31d0
62 WcTtounnku ceeta. [IpsaMonnHeiiHOE paclipoCTpaHEHUE CBETA. Bbu6immoreka [IOK
3armenus Comnia u JIyHb https://m.edsoo.ru/ff0b3658
63 3akoH oTpakeHHS CBeTa. 3epkaia. Pemenne 3amaq Ha bubmuoreka [IOK

MPUMCHCHHUEC 3aKOHA OTPAXKCHUA CBCTA

https://m.edsoo.ru/ffOb38c4
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butmmoreka [IOK

64 [Ipenomnenue cBeTa. 3aKOH IPETOMIICHHSI CBETa https://m.edsoo.ru/ffOb3aea
65 ITonHoe BHyTpeHHEE OTpakeHue cBeTa. Mcnoap30BaHue MTOIHOTO bubmoreka [{OK
BHYTPCHHETO OTPa)KCHHS B ONITHYECKUX CBETOBOJIAX https://m.edsoo.ru/ffOb3c5c
JlaboparopHas pabora "HccreqoBanne 3aBUCUMOCTH yTiia
66 MPeJIOMJICHHSI CBETOBOTO JIy4ya OT yIila NaJeHus Ha TPaHHIIEe
"Bo3qyx-cTeKio""
67 Ypok-koHbpepenius "Vcnons30BaHue MOTHOTO BHYTPEHHETO
OTpa)KCHUs: CBETOBOABI, ONITUKOBOJIOKOHHASI CBA3B"
Bu6mmoreka [IOK
68 JIuazer. OnTryeckas cuiia JINH3bL https://m.e dscI)_E).ru /ff0b3f2C
69 [TocTpoeHue n300paKeHU B JTMH3AX ﬁ:;g::?/(r);ée[;ascﬁ)(.)rﬁ/ffOb 4443
70 Ha60paTopi{aﬂ pabota ”Onpez[euneHne (hOKyCHOTO pacCTOSHUS H bubmmoreka [HOK
ONTHYECKOW CHIIbI COOMpArOIEit THH3bI" https://m.edsoo.ru/ff0b4206
71 Ypok-koHbpepeHrius "OnTHaecKkne JMH30BbIe TPHOOpHT" ﬁ:;g:ﬁ:;i?sigﬁlﬁm 0a7e
72 ['ma3 kak onTHueckas cucreMa. 3peHue bubmoreia LIOK
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koHpepenuus "edektsr 3penns. Kak coxpanuts 3penune"
74 Paznoxenue Genoro ceera B criektp. OnbiTel HptoTOHA. bubanoreka [HOK
CroxeHue CrieKTpaJIbHBIX [[BETORB. Jluciepcus cBeta https://m.edsoo.ru/ffOc0f4c
75| chenty  soompmmito sets npeseton i naGosenn buGamorexa LIOK
O W— https://m.edsoo.ru/ff0cOe2a
76 Ypok-ipakTuKyM "BoJTHOBBIE CBOWCTBA CBETA: TUCIICPCHSI,
uHTepdeperuns u audpaxums”
77 OmnsiTel Pesepdopaa u muranerapHas MOJIENb aTOMa bubmoreia LIOK

https://m.edsoo.ru/ff0c12a8
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78

[octynater bopa. Mogens atoma bopa

79 Hcnyckanue u mornomieHne cBeta aroMoM. KBaHTHIL. Bubmmoreka LIOK
JIuHeivaTEIE CIIEKTPHI https://m.edsoo.ru/ff0cl144c
80 VYpok-nipaktukyM "HaOumo/ieHre CrieKTpOB HCITyCKaHus " ]I?ES::I;I/?nT.CeI:jaS(I)f)(.)rILT/ffOC 1550
81 PasmoakTHBHOCTD U €€ BUBI bubanorexa [IOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue aromHOro sinpa. HykiaoHnHast Moaens bubmoreta LIOK
https://m.edsoo.ru/ff0c18ac
83 PamnoaktuBHBIE TpeBpamienns. M30Tomns bubmmorexa LIOK
https://m.edsoo.ru/ff0clal4
84 Pemenwne 3agad o teme: "PaaroakTHBHBIE TTpeBpaieHus" BH6H_HOTCKa Lok
https://m.edsoo.ru/ff0clb4a
85 [leprox momypacmnana
86 Ypok-koHbpepeHius "PagnoakTuBHBIE H3TyYeHHUS B IPUPOJIE, bubmmoreka [HOK
MeJUIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SAnepHble peakiuu. 3aKOHBI COXPaHEHUS 3apa10BOrO U Bu6mmoreka [IOK
MAacCOBOTO YHCE https://m.edsoo.ru/ff0c1c58
88 DHeprus cBsi3U aTOMHBIX sjep. CBsi3b MAacChl H DHEPTUH bubmoreia LIOK
https://m.edsoo.ru/ff0cld7a
89 Penrenue 3agau mo teme "Snepueie peakiun”
90 Peakruu cunTesa u aenenus saep. crounuku sueprun CoHIA bub6mmoreka [IOK
¥ 3BE3]] https://m.edsoo.ru/ff0c1e88
91 VYpoxk-koHbpepenuus "AnepHas sHepreruka. JencTus
PaaroaKTUBHBIX M3Ty4YEeHHH HA )KUBBIC OPraHU3MbI"
92 FQ()JT;STTI()):I\I;ZFI;II:;EZE?;;?giii:;f)ﬁzrziﬁfmle BOJTHBI. bubmoreica LIOK

KBanrtosrle gBinenus"

https://m.edsoo.ru/ff0c223e
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Kontponbhas pabota no Teme "IneKTpoMarHuTHOE MOJIE.

93 1
OJeKTpOMarHuTHEIE BOJHBI. KBaHTOBEBIC sSIBIICHUS"
94 [ToBTOpenwue, o6o0menne. JlaboparopHsie pabOTHI IO KypCy 1 1 bubmoreka [{OK
"B3zaumopeiicteue ten" https://m.edsoo.ru/ff0c245a
95 [ToBTOpenne, 0600mEeHNe. Pemnmenne pacyeTHRIX B Ka9eCTBEHHBIX 1 bubmoreka [{OK
3anay 1o TeMe "TeroBsie mporecch” https://m.edsoo.ru/ff0c2572
9% IToBTOpenwue, 0600IIeHKE. PerieHre pacueTHBIX U KaUeCTBEHHBIX 1 bubmmoreka ITOK
3agay o TeMe "KIIJ] TernnoBeIx gsurareneii” https://m.edsoo.ru/ff0c2a22
97 [ToBTOpenne, 0600meHNe. Permenne pacyeTHRIX M Ka9eCTBEHHBIX 1 bubmoreka [JOK
3aga4 o Teme "KIIJ] aiekTpoycTaHOBOK" https://m.edsoo.ru/ff0c2b30
08 [NoBTopenwue, 0600mIeHNE. JlTabopaTopHBIE PabOTHI IO KypCy 1 1 Bu6mmoreka [IOK
"CBeTOBEIE ABICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o6o0IIeHNe. PaboTa ¢ TekcTamMu 1o TeMe "3aKOHBI bubmunorexa LIOK
99 1
COXpaHEHHUs B MeXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenwue, o6o0menne. Pabora ¢ Tekcramu 1o Teme 1 bubmmoreka [HOK
"Konebanust v BOJTHBI" https://m.edsoo.ru/ff0c2e82
101 [TorTOpenue, o6o0IIeHNe. PaboTa ¢ TekcTamMu 1o TemMe 1 bubmuorexa [IOK
"CBeToBbl€e ABIICHUA" https://m.edsoo.ru/ff0c3044
102 [loBTOpenwue, o6o0menne. Pabora ¢ Tekcramu 1o Teme 1
"KBanroBas u snepHas ¢puznka"
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 27
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YYEBHO-METOJANYECKOE OBECMEYEHUE OBPA30OBATEJIBHOTIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBHI CETH
HUHTEPHET



