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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o ¢pu3nKe Ha ypOBHE OCHOBHOT'O O0IIEro 00pa3oBaHMs COCTaBJICHA HA
OCHOBE TOJIO’KEHUH U TpeOOBaHUH K pe3yabTaTaM OCBOCHHS Ha 6a30BOM YpOBHE OCHOBHOM
obOpasoBarenbHO MTporpammsl, npeacTaBieHHBIX B PI'OC OO0, a Takxke ¢ yuéToM
benepanpHON pabouelt mporpamMmbl BocuTanus 1 KoHIenun npenogaBaHus y4eOHOTo
npeaMera «Pusukay.
Copepxanuie mporpaMmMsl Mo (HU3MKE HApaBIeHO Ha POPMUPOBAHUE
€CTECTBEHHOHAYYHOM rPaMOTHOCTU O0YyYaIOUINXCSA U OpraHU3aINI0 H3yuyeHus: GU3MKH Ha
JesITeIbHOCTHOM OCHOBE. B mporpamme 1o (pusuke yuuThIBAIOTCS BO3MOXKHOCTH y4eOHOTO
npenMeta B peanm3anuu TpedoBanuit ®I'OC OO0 k mIaHuPyeMbIM JTHIYHOCTHBIM U
MeTanpeIMETHBIM pe3yIbTaTaM 00yUeHHUs], a TAKKE MEKIIPEIMETHBIE CBA3U
€CTECTBEHHOHAYYHBIX YYEOHBIX NMPEJAMETOB Ha YPOBHE OCHOBHOTO 00I1Iero 00pa30BaHuUs.
[Tporpamma 1o pu3MKe yCTaHABIUBACT pacIpeelieHue YIeOHOro MaTepraa mo roaam
00ydeHwus (1o KJ1accam), peayiaracT MPUMEPHYIO MOCIEI0BATEILHOCTh U3YUCHUS TEM,
OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOIO COACPKAHUSA U YUETE BO3PACTHBIX
0COOCHHOCTEH 00yYaroIINXCS.
[Tporpamma 1o ¢u3nke pazpaboTaHa C LENbI0 OKa3aHUS METOUYECKOM MOMOIIN YIUTEITIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
®u3uKa ABISETCS CUCTEMOOOPa3yIOIIUM ISl €CTECTBEHHOHAYYHBIX YUeOHBIX MPEIMETOB,
MOCKOJIBKY (PU3UYECKUE 3aKOHBI JISKAT B OCHOBE IPOIIECCOB U SBIICHUHN, U3y4aeMbIX XUMHUEH,
Ouosioruel, acTpoHOMHEH U pU3MUECKO reorpadueli, BHOCUT BKIIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUPA, IPEIOCTaBIsAeT Hanboee sicHbIe 00pa3Iibl MPUMEHEHUSI HAYYHOTO METO/a
MO3HAHUS, TO €CTh CIIOCO0a MOy4YEeHUs JOCTOBEPHBIX 3HAHUN O MUpE.
Opna U3 riaaBHBIX 33124 GU3NYECKOr0 00pa30BaHus B CTPYKType o0Iero oopa3oBaHus
COCTOMT B (POPMHUPOBAHUH €CTECTBEHHOHAYYHON TPAaMOTHOCTH U MHTEpeca K HayKe y
o0ydJaronuxcs.
N3yuenue ¢puznku Ha 0a30BOM YpOBHE MPEAIOJIAraeT OBIaIeHHE CIEAYIOUMMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIUMH €CTECTBEHHOHAYYHYIO I'PAMOTHOCTB!
® Hay4YHO OOBSICHATH SIBJICHUS,
® OIICHUBATh U IOHUMAaTh OCOOEHHOCTH HAYYHOI'O UCCIIEOBAHMS;
® UHTEpPIPETUPOBATh JJAHHBIE U UCIOIb30BaTh HAYYHbIE 10KA3aTEIbCTBA JIJIS
MIOJIyYEHUS BBIBOJIOB.
Llenu u3ydyenus (UMK Ha ypOBHE OCHOBHOI'O 00IIIEro o0pa3oBaHus ONpeEIIeHbI B
Konnenmuu npenogaBanust yueoHoro npeamera «@u3nka» B 00pa3oBaTeIbHBIX OPraHU3aLMIX
Poccuiickoit @enepanuu, pean3yonux OCHOBHbIE 00111€00pa30BaTeIbHbIE IPOIPAMMBI,
yTBepxkAEHHOM pemieHrneM Kosuterun Mununcrepcrsa npocsenienus Poccuiickon ®enepannu
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).
Henu n3yyenus pu3nku:
® [pHoOpeTeHue UHTepeca U CTPEMIICHHS 00yJaroINXcsa K HAyYHOMY U3Y4YE€HHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® pa3BUTHE MPEJICTABICHUI 0 HAYYHOM METO/Ie TIO3HaHUsS U (HOPMUpPOBAHUE
HCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (hopMHUpOBaHHE HAYYHOTO MUPOBO33PEHUSI KaK pe3y/bTaTa U3Yy4eHUsI OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;



e (opMUpOBaHME MTPEICTABICHUMN O posi (GU3HUKH ISl pa3BUTHSI IPYTHX €CTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJIOTHI;
® pa3BHUTHE MPEJICTABICHUI 0 BOBMOXKHBIX cpepax Oynymieit npodeccrnoHaibHOMI
JESITEIbHOCTH, CBSI3aHHOU C (PU3MKOM, MOJArOTOBKA K JajbHElIeMy 00y4eHUIO B 3TOM
HaIpaBJICHUH.
JlocTikeHue 3THX 1eJei MporpamMMebl 1o (GU3UKE Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHUs 00eCIEUNBACTCS PEIICHHEM CICAYIOUINX 3aa4:
® [puoOpeTeHue 3HaHUH O IUCKPETHOM CTPOEHUU BEIIECTBA, O MEXaHUUYECKHUX,
TEIUIOBBIX, AJIEKTPUUYECKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;
® [pUOOpeTeHUE YMEHUH OMUCKHIBATh U OOBACHATH (GU3NYECKUE SIBICHHUS C
UCIIOJIb30BaHUEM TIOJyYEHHBIX 3HAHUM;
® OCBOCHHE METOJIOB PEIICHUS MPOCTEHIINX PACYETHBIX 3a/1a4 C MCIIOJIb30BaHUEM
buznyeckux Mojenel, TBOPUECKUX U MPAKTUK OPUEHTUPOBAHHBIX 3a/1a4;
® pa3BUTHE YMEHUH HAOIIOAaTh NPUPOIHBIC SIBJICHUS U BHITIOIHATH OIBITHI,
nabopatopHbie pabOThI U IKCIIEPUMEHTAIbHBIE UCCIIEOBAHUS C UCTIOIB30BAHUEM
WU3MEPUTEIIEHBIX TPHOOPOB;
® OocBOCHHUE PUEMOB pabOTHI ¢ HHpOpManHel PU3NIECKOTO CONEPIKAHUS, BKITIOYas
UH(OPMAILIHIO O COBPEMEHHBIX JTOCTHKEHUSIX (DU3UKHU, aHATIN3 U KPUTUUYECKOE
OlLICHUBaHKE WH(OPMALIUU;
® 3HAKOMCTBO cO cepaMu MpodhecCHOHATLHOM JIEATEITBHOCTH, CBSI3aHHBIMU C (PU3UKOH,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHSIX (PU3HUECKON HAYKH.
Ha u3yuenue ¢usuku (6a30BbIii ypOBEHb) HA YPOBHE OCHOBHOT'O 00IIEr0 00pa30BaHUs
oTBoaMTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B Hezienm0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 102 yvaca (3 yaca B HeIenio).

[Tpennaraemslii B mporpaMMe 1o Gpu3uKe nepeueHb J1adopaTOpHbIX padoT U OMBITOB HOCUT
PEKOMEH/1aTeNIbHBIN XapaKkTep, yUUTelb JeaeT BbIOOp MpoBeaeHHs 1a00paTOPHBIX paboT U
OTIBITOB C YUETOM MUHIUBUYaTbHBIX 0COOEHHOCTEN 00yUaIOIUXCsl, CIIUCKA HKCIIEPUMEHTAIbHBIX
3aJJaHUi, IpeAIaraéMbIX B paMKax OCHOBHOI'O FOCYJapCTBEHHOI'O 3K3aMeHa 110 (hU3UKE.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUpPa.

®dusuka — HayKa o npupone. Ssnenus npupoasl. GU3ndecKue sBJICHUS: MEXAaHUYECKUE,
TEIJIOBBIC, SJIEKTPUUYECKHE, MAaTHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BelnunHbl. M3Mepenne puznueckux Bennuud. Ouznueckrue npudopsl.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢u3uka u npyrue ecrecTBEHHbIC HAyKH U3Yy4atoT npupoay. EctecTBeHHOHAyYHBII
METO/1 TO3HAHUs: HAaOJII0IeHUe, TOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKECHHUE TUIIOTE3,
9KCIIEPUMEHT I10 MPOBEPKE TUIO0TE3, 00BsICHEHUE HA0MI0AaeMOoro sBjieHus. Onucanue
bu3nYeCKUX SIBICHUHN C IOMOIIBIO MOJEIEH.

Hemoncmpayuu.

1. Mexanuueckue, TeIUIOBbIC, SJIEKTPUIECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. ®usnueckue mpuOOPHI U MPOoLEAypa NPSMBIX U3MEPEHHUIM aHATOTOBBIM U LIU(PPOBBIM

puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

Omnpenenenne 1EHbI IEIEHUS IKaIbl HK3MEPUTEIBHOTO pUodopa.

N3mepenne paccTOsTHUM.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.

Omnpenenenue pasMepoB MajbIX TE.

N3mepenne Temneparypsbl IPU MOMOIIH KUJAKOCTHOTO TEPMOMETPA U TATIYUKA
TEMIIepaTyphl.

AR .

6. IIpoBeneHue uccieqOBaHMs 1O MPOBEPKE TUMOTE3BI: JAIBHOCTH MOJNETA [IAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OO0JIbIIE, YeM OOJIbIIE BBHICOTA MyCKA.

Pa3nea 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BenecTBa: arToMbl U MOJIEKYJIbI, X pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBm>xenue yacTuil BemiecTBa. CBsI3b CKOPOCTH ABHKEHUS YACTHI] C TEMIIEPATYpPOH.
BpoyHoBckoe nBmxkenue, nuddys3us. BsaumoaecTBrue 4acTHI] BEIIECTBA: TPUTSKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHHSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEN U TBEPIBIX
(KpuCTaITMYECKHX ) TeJl. B3anMOCBS3b MEXIy CBOWCTBAMH BEIIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO MOJIEKYJIIPHBIM cTpoeHrneM. OCOOCHHOCTH arperaTHhIX COCTOSTHUN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. Ha6mronenue quddy3un.

3. HabGmtonenue sBieHU, OOBSICHSIOMIMXCS TIPUTSHKEHUEM HITM OTTATKUBAHUEM YaCTHI]

BELIECTBA.

Jlabopamopnwvie pabomot u onvimol.

1. Omenka quamerpa aToMa METOJIOM PAZIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIHPEHUS Ta30B.

3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pasznea 3. /[BuskeHue U B3aUMOAeiiCTBHE TeJl.



Mexannueckoe qBHkeHuE. PaBHOMEpHOE M HEpaBHOMEPHOE BUkKeHHE. CKOPOCTb.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBIXKEHUH. Pacuér myTu U BpeMeHU JABUKEHUSI.

SIBnenue nnepuuu. 3aKoH UHepUUU. B3auMojeiicTBre Te Kak NpUuYnHa U3MEHEHUS
CKOPOCTH JIBM>KEHHMS Tell. Macca kak Mmepa nHepTHOCTH Teina. [InoTHocTh BemecTBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cuna xak XxapakTepucTHKa B3auMoaencTBus Ten. Cuia ynpyrocT 1 3akoH ['yka.
W3mepeHue cuibl ¢ IOMOIIBIO IMHAMOMETpa. SIBieHue TArorenus u cuia Tspkectu. Cuna
TSKECTU Ha Apyrux miaHerax. Bec rena. HeBecomocTs. CnojkeHue cuil, HalpaBJIEHHBIX 110
oaHoil mpsiMoi. PaBHopelicTByromas cuil. Cuia TpeHusi. TpeHue CKOJIbKEHUS U TPEHHUE TTOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHS Teja.

N3mepenne CKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHS.

Haburonenue siBjaeHUs] UHEPIUH.

Habumronenne n3aMeHeHus: CKOpoCTH IPU B3aUMOJIEHCTBUU TEJl.

CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEll.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.

Jlabopamopnwsie pabomot u onvimol.

1. OmpeneneHue ckOpoOCTH PABHOMEPHOI'O ABMKEHHUS (IIIApUKA B HKHUAKOCTU, MOJEIIN
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).

ok ownE

2. OrmpexneneHue cpeHel CKOPOCTU CKOJIbKEHHS OpyCKa WM IIapHuKa 110 HAKJIOHHOM
IJIOCKOCTH.

3. Ompenenenue TUIOTHOCTH TBEPIOTO TEA.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTH PacTsHKeHUS (IeopMalii) MpyKUHBI OT
MPUIIOKEHHOM CHUIBI.

5. OHI)ITBI, ACMOHCTPUPYIOIIHUE 3aBUCUMOCTE CHUJIBI TPCHHUA CKOJIBKCHUA OT BECa TCJla U
XapakTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEH.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBEJIMUEHUs AaBieHus. J[aBnenue raza. 3aBUCUMOCTh
JaBJieHUs ra3za oT o0bEMa, Temneparypsl. [lepenava naBneHus TBEPABIMHU TEIAMH, KUIKOCTIMU
U rasamMmu. 3aKOH ITackana. [lHeBMaTHuecKre MaIIuHEbL. BaBI/ICI/IMOCTL JaBJICHUA ) KUIKOCTHU OT
ryounsl. ['uapocratnyeckuit mapagokc. Coobmaromiuecst cocyasl. [ uapaBinyeckue
MEXaHHU3MBI.

AtMocdepa 3emnu 1 atMocepHoe napieHue. [IpuunHbl cylecTBoBaHUs BO3YLTHON
o6omouku 3eminu. OnbiT Toppuuenu. U3mepenne arMmochepHOTo gaBiaeHus. 3aBUCUMOCTh
aTMoc(epHOro JaBiIeHHs OT BBICOTHI HaJ ypoBHEM Mops. [Ipubops! 11t usmepeHus
aTMoc(hepHOTro JaBICHHUS.

JleticTBHE KUIKOCTH U Ta3a Ha OTPYKEHHOE B HUX TeJI0. BeITankuBaromas (apXxumeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.
3aBUCHMOCTH JIaBIICHUS T'a3a OT TEeMIIEPaTyphl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0mraroniecs: CoCy/Ibl.

I'mapaBnuyeckuit mpecc.

[TposiBnenue neicTBust aTMOCHEPHOTO JaBICHHUS.

SN .



6. 3aBHCUMOCTH BHITAJIKMBAIOIICH CHUITBI OT 00BEMA MOTPYKEHHOM YaCTH Tea U
IUIOTHOCTHU KHUJIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BHITECHEHHOM KUJKOCTH.

8. VYcnoBue miuaBaHus Tel: IUIABAHUE WM MTOTPYKEHUE TEJ B 3aBUCUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuwie pabomol u onvimol.

1. HccnemoBaHue 3aBUCUMOCTH Beca Telia B BOJIE OT 00bEMa MOTPYKEHHON B )KUIKOCTh
YacTH TeJa.

2. OmnpeneneHre BHITAIKABAIOIICH CHIIBI, ICHCTBYIOIICH Ha TEJIO, MOTPYKEHHOE B
KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBHITAIKUBAIOLICH CHIIBL, ICHCTBYIOLICH Ha TEJIO B
JKUJKOCTH, OT MACCHI TeJIA.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOLIEH CHIIbI, IEHCTBYIOIEH Ha
TEJO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHOW B AKUAKOCTh YaCTH TENA U OT IUIOTHOCTH
KUJKOCTH.

5. KoncrpyupoBanue apeoMeTpa Uil KOHCTPYUPOBAHKE JIOJKU U ONpeiesieHue e
rpy30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JDHeprusi.

Mexanunueckast pabora. MOIIHOCTb.

[TpocThie MexaHU3MBI: pblYar, 6J0K, HAKJIOHHAS MIOCKOCTh. [IpaBuiio paBHOBeCHS
pbiyara. [IpuMeHnenue npaBuia paBHOBECHUS pbluara K 0J0Ky. «30J10TO€ MPaBUII0» MEXAHUKH.
KIIJ mpocTeix Mexanu3MoB. [IpocThie MexaHU3MBI B OBITY U TEXHHKE.

Mexanunyeckas sHeprus. Kunernueckas u noreHiuanbHas 3aeprus. [Ipespamenue
OJIHOT'O BH/Ia MEXaHUYECKOW SHEPTUHU B Ipyroil. 3aKOH COXPaHEHUsS SHEPIUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepbl NpOCTHIX MEXAaHU3MOB.

Jlabopamopnuvie padbomuvt u onvimol.

1. Onpenenenue paboOThI CHIIBI TPEHUS MPH PAaBHOMEPHOM JIBH)KEHUH TeJa MO
TOPU30HTAIILHON ITOBEPXHOCTH.

2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.

3. Usmepenne KITJ] HakTOHHOHN TIIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHMS MEXaHUYECKOH IHEPIUH.
8 KUIACC

Pa3nen 6. TenioBble siBJIeHHS.

OCHOBHBIE TIOJIO)KEHUST MOJIEKYJISIPHO-KUHETUYECKON TEOpUH CTPOCHHMS BellecTBa. Macca
Y pa3Mepbl aTOMOB U MOJIEKYJ. ONBITHI, TOATBEPKAAIOIINE OCHOBHBIE MOJOKEHUS MOJIEKYIISIPHO
- KHHETUYECKOU TEOPHUH.

Mopenu TBEPIOTO, )KUKOTO U TA3000pa3HOT0 COCTOSTHUH BelecTBa. Kpucrammaeckue u
amop¢Hsbie Tena. OObsICHEHHE CBONCTB ra30B, )KHUIKOCTEH 1 TBEPABIX T HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KUHETUYECKOU Teopur. CMauMBaHUE U KallWJUISIPHBIC sIBJIEHUS. TernoBoe
pacIIMpeHne U CKaThe.

Temmneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO TETNIOBOTO JBMIYKEHUS YACTHII.
Buytpennss sueprus. CriocoObl U3BMEHEHHUs BHYTPEHHEH dHepruu: Teruionepeaada u
coBepitieHre paboThl. BUIbl Teruionepeaun: TerionpoBOAHOCTh, KOHBEKITUS, H3ITYYCHHUE.



KommuectBo TeruioTsl. Y nenabpHas TEIUIOEMKOCTh BelecTBa. TemIo00MeH U TEILUIOBOE
paBHOBecHe. YpaBHEHHUE TEIUIOBOTO OanaHca. [naBieHre u oTBepAeBaHNE KPUCTAILTHIECKIX
BEIeCTB. Y AeNbHas TeTuioTa rasienus. [lapoodpazoBanue u koHaeHcanwus. Vicnapenue.
Kunenue. Y nenpHas Teriora mapooOpa3oBaHus. 3aBUCUMOCTb TEMITEPATypPbl KUTICHHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrTOPAHUS.

[Tpuntumner padoTs! TeraoBsix Asuratenei KI1J rermoBoro asurarens. TenmoBsie
JIBUTATEJIM U 3aIUTA OKPYKAIOMIEH CpPebl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JABHKEHUS.
Hab6mronenue nuddysun.
HabGmronenue siBieHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacuimpeHust Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKJICHHH.
[IpaBuna n3MepeHus TeMiepaTypsl.
Buae! renonepenaun.
Oxnaxk/IeHue Mpu COBEPIIEHUU PabOTHI.
HarpeBanue nipu coBepiiieHUN pabOThl BHEIITHUMH CHJIAMH.
. CpaBHEHME TEIJIOEMKOCTEH pa3IUyHbIX BEIIECTB.
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. HaGmnronenne kumnenus.
. HabmroieHue moCcTosTHCTBA TEMIIEPATYPHI IPH TUIABIICHUH.
13. Mozeny TEeIOBhIX IBUTATENEH.

[EEN
N

Jlabopamopnuvie pabomot u onvimeol.

OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJIEKYJISIPHOTO TIPUTSKCHHUS.

OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

OnbITHI IO HAOTIOIEHUIO TETNIOBOTO PACIIMPEHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.

Omnpenenenue JaBlIeHUS BO3IyXa B OAJUIOHE MIMPHUIIA.

OMBITHI, IEMOHCTPUPYIOITUE 3aBUCUMOCTb JIaBJICHUS BO3yXa OT €ro 00bEMa u

HarpeBaHUs WM OXJIKICHHUS.

6. IIpoBepka runoresnl JMHEHHON 3aBUCIMOCTH JJTUHBI CTOJIOMKA )KUIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HaGmroneHne n3MEeHEHNsI BHYTPEHHEH SHEPTUH TeJla B PE3yJIbTaTe TeIUIONEpeaun U
paboTHl BHEIITHUX CHII.

8. HccnenoBanue siBJIeHUS TEIIIOOOMEHA TP CMEIIMBAHUH XOJIOIHOM U ropsiueld BOBI.

9. OmpeneneHue KOIUYECTBA TEIUIOTHI, TOTYYEHHOTO BOJOW MPH TEIIOOOMEHE C
HarpeThiM METAJUTMYECKUM ITHITHHIPOM.

10. OmpeneneHue yaeabHOM TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiecca uCapeHusl.

12. OnpeneneHre OTHOCUTENHHON BIAKHOCTH BO3IyXa.

13. OmnpeneneHue yaeabHOM TEIUIOTHI IIABICHUS JIb/IA.

ok wn e

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUSA.

Dnektpuzanus Ten. [[Ba pona anexkTpuueckux 3apsaoB. BzauMoaeiicTBre 3apsyKeHHbIX
ten. 3akoH KyrnoHa (3aBUCHMOCTD CHJIbI B3aMMOJICHCTBHS 3apSPKEHHBIX Tl OT BEJTMYHUHBI
3aps0B U PACCTOSTHUS MKy TEIaMH).



DnekTpuyeckoe noJie. Hanpspk€HHOCTH 3nekTprudeckoro nods. [I[puHiun cynepno3unuu
ANEKTPUUECKUX MoJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIN 3JieKTpuueckuii 3apsia. CtpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

DJIEKTPUYECKUI TOK. Y CIIOBUS CYLIECTBOBAHUS JIEKTPUUECKOT0 TOKa. MicToOuHNMKM
IIOCTOSIHHOT'O TOKA. J|eliCTBUS JIEKTPUYECKOTO TOKA (TEIJIOBOE, XUMUYECKOE, MAaTHUTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckas nens. Cuia Toka. JneKkTpuiyeckoe HanpspkeHne. ConpoTUBICHUE
IIPOBOJIHUKA. Y I€JIbHOE CONPOTUBJIEHUE BellecTBa. 3aKkoH OMa Ui y4acTKa LEIu.
[TocnenoBarenbHOE U NapajIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota u Mo1HOCTh 35eKTpruYecKoro Toka. 3akoH Jxoyns—Jlenna. Dnekrpuueckue nenu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[TocTostHHBIE MarHuThl. B3anmoelicTBrE MOCTOSTHHBIX MAarHUTOB. MaruuTHoE 1moJie.
MarnuTtHoe nojie 3eMJId U €ro 3Ha4eHHe NS ’KU3HU Ha 3emuie. OnbIT OpcTeaa. MaruutHoe mosie
ANEKTPUYECKOTO TOKa. [[puMeHeHne 31EKTPOMAarHuTOB B TEXHUKE. J[€MICTBHE MAarHUTHOTO MOJIA
Ha IIPOBOJIHUK C TOKOM. DJIEKTPOABUIATElb IOCTOSTHHOTO TOKa. Mcnonb30Banue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SABnenue snekrpoMarHuTHON uHAYKUUU. [IpaBuno Jlenna.
Onektporereparop. CrocoObl MOTyUeHUs SICKTPUICCKON IHEPTrUr. DIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX UICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Ted.
JIBa posa aneKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOHCTBO U JIEUCTBUE IEKTPOCKOMNA.
DIIeKTpOCTaTUYECKAst UHTYKLIUS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.
[IpoBOIHUKY U AUDIIEKTPUKH.
MopenvpoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
W cTOYHMKH TOCTOSIHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B )KUJIKOCTH.
. 'a30BbIii pa3psa.
. I3mepeHne cuiibl TOKa aMIepMETPOM.
. I3MepeHue 31eKTpUUecKoro HanpsyKeHUs! BOJIbTMETPOM.
. Peoctar u mara3uH conpoOTUBIEHUN.
. B3aumopeiicTBue NOCTOSIHHBIX MarHUTOB.
. MopenvpoBaHue HEBO3MOKHOCTH Pa3AeJICHUs MOJIOCOB MAarHUTa.
. MoenupoBaHrne MarHUTHBIX TTOJICH MOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe mnoJje Toka. JJIeKTPOMAarHurT.
. JleficTBMe MarHUTHOTO TOJI HAa MPOBOJIHUK C TOKOM.
. DNEeKTpOoABUTaTEIb OCTOSIHHOTO TOKA.
. UccnenoBanue siIBJICHUS DIEKTPOMArHUTHON UHAYKITUH.
. OnpiTel Dapanes.
. 3aBUCUMOCTH HaIpaBJIeHUs! HHAYKIIMOHHOTO TOKA OT YCIOBUN €ro BO3SHUKHOBEHHMSI.
. DIeKTporeHepaTop MOCTOSIHHOTO TOKA.

©ooNOR~WODE
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Jlabopamopnwvie padbomot u onvimol.

1. OmnbIThl O HAOTIOAECHUIO STEKTPU3AIUH TEJ MHAYKIHUEH U IPH COMPUKOCHOBEHUU.

2. HccnenoBanue neicTBUS SIEKTPUYECKOTO OIS HA POBOAHUKH U IUAIIEKTPHUKH.

3. COopka u npoBepka padOThI JIEKTPUUECKOH LIEMU TOCTOSTHHOTO TOKA.

4. W3mepeHue U peryaupoBaHUe CHIIbI TOKA.

5. Hzmepenue u peryanpoBaHue HAMPSHKEHUSI.

6. HccrnemoBaHue 3aBUCUMOCTH CHUJIBI TOKA, HIIYLIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHHUS
pe3ucTOpa M HAIPSKEHUs Ha PE3UCTOPE.

7. OnbIThl, IEMOHCTPUPYIOLINE 3aBUCUMOCTh JIEKTPUYECKOT0 CONPOTUBIICHNUS
IPOBOJHHKA OT €r0 JIMHBI, IJIOMIAIH MTOIIEPEYHOr0 CeUSHHs U MaTepHaa.

8. IIpoBepka mpaBuia CI0KEHUS HANPSHKEHUH MPH MOCIIEI0BATEIBHOM COCTMHEHUN
JIBYX PE3UCTOPOB.

9. IIpoBepka mmpaBuia Ui CUIIbI TOKA MPH NAapaUIEIbHOM COCIUHEHUN PE3UCTOPOB.

10. OmnpenencnHrie pabOTHI AMEKTPUICCKOTO TOKA, UAYIIECTO Yepe3 PE3UCTop.

11. Omnpenenenrie MOIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO Yepe3 JIAMIIOUKY, OT HalpsDKEHUS
Ha HEW.

13. Onpenenenne KIIJl narpeBares.

14. VccnenoBanre MarHUTHOTO B3aUMOZCHCTBUS IIOCTOSTHHBIX MAarHUTOB.

15. MI3yueHnre MarHuTHOT'O MOJI OCTOSIHHBIX MarHUTOB IPU UX O0bEAUHEHUU U
paszeneHuu.

16. MccnenoBanue ACUCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbITHL, IEMOHCTPUPYIOIINE 3aBUCHMOCTD CHJIBI B3aMMOACHUCTBHUS KAaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKA U HallpaBJICHUS TOKA B KaTYILKE.

18. M3yueHue aelcTBUS MAarHUTHOTO IOJISl HA IPOBOJHHUK C TOKOM.

19. KoncTpynpoBanue 1 u3y4eHnue padboThl SJIEKTPOIBUTATEISL.

20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.

21. OnbITHI IO UCCIIEAOBAHUIO SBJICHHS AJIEKTPOMAarHUTHON MHIYKIIMU: UCCIIEIOBaHHE
U3MEHEHU 3HaUeHUs U HalpaBJIeHUs UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe aBrmxeHue. MartepuanbHast Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBMKEHUs. PaBHOMEpHOE NpsIMOJIMHEWHOE ABMKeHne. HepaBHoMepHOE
npsIMOJIMHEHOe ABkeHne. CpellHsAs 1 MTHOBEHHAs! CKOPOCTh Tejia P HEPAaBHOMEPHOM

JIBUKCHHH.
Yckopenue. PaBHoyckopeHHOE mpsMonHelHoe nBrxkeHne. CBoOoHOe najgeHue. OnbIThl

lamunes.

PaBHOMeEpHOE BMKEHUE TI0 OKpYKHOCTH. [lepron n gactora obparmenus. JInaeitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

Ilepssriit 3akoH Herorona. Bropoit 3akon Hetorona. Tperuit 3akon Herorona. [Ipunnyn
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: Ciila TPEHUS CKOJIbKEHHUS, CUjla TPEHUS

IMOKOs, ApYIruc BUAbI TPCHUH.



Cuna TsSKeCTH M 3aKOH BCEMUPHOTO TATOTEHMsI. Y CKOPEHHE CBOOOTHOTO TaICHHSL.
JBuxenue nnanet Bokpyr Connua. Ilepsas kocMudeckas ckopocts. HeBecomocTs n
[IEpPErpy3KHU.

PaBHOBecue MatepuanbHoOil Touku. AOCOIIOTHO TBEPAOE Teno. PaBHoBecue TBEPAOro Tena
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec Tena. MI3mMenenue umnynbca. MMnynbsc cuiibl. 3aKOH COXpaHEHUsI UMITYJIbCA.
PeakTuBHOE nBUKEHUE.

Mexanunueckas paboTa 1 MOIIHOCTb. PaboTa cuil TSKECTH, ypyrocTH, TpeHus. CBs3b
SHepruu u pabotsl. [loTeH1manbHas HEprus Tena, NOAHATOrO Hajl TOBEPXHOCTHIO 3EMIIH.
IToTrenumanpHas sHEPrus cxkaToi npyxkuHbl. Kunerndeckas sueprus. Teopema 0 KUHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHEHHE IyTeH U TPACKTOPHH JBMKEHUS OJHOTO U TOTO )K€ TeJIa OTHOCUTEILHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPAMOIUHEHHOTO JBUXKEHUSI.

4. VccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JABHKEHHUSL.

5. Habmronenue nBuxeHUs TeNa 10 OKPYKHOCTH.

6. HabmoneHne MexaHMUYECKHUX SBICHUH, MPOUCXOMAIINX B cUcTeMe oTcuéTa «Tenmexka
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIHO KaOMHETa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHUS Teja OT MaccChl Teja U IeHCTBYIOLIEH Ha HETO CHUJIBL.

8. Habmronenue paBeHCTBA CHII TIPU B3aUMOJICHCTBUU TEJ.

9. H3meneHwue Beca Tena Ipu yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya nmnysbca Ipyu B3aUMOJICHCTBUHU Tell.

11. IlpeoOpa3oBaHus 3HEPTUH ITPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa IPHU HEYIPYTOM B3aMMO/ICHCTBHH.

13. Coxpanenue UMITyJIbCca IpHU a0COIIOTHO YIIPYTOM B3aUMOICHCTBUY.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHnue MeXaHUYECKON 3HEPTHH MTPU CBOOOTHOM Ha/IEHUH.

16. CoxpaHeHnue MeXaHWYECKON SHEPTHH MTPH JBMXKEHUH TEJIa 0] IEHCTBUEM TPY>KUHBI.

Jlabopamopnuvie padbomot u onvimol.

1. KoHcTpynpoBaHMe TpakTa JUIsl pa3roHa 1 JajdbHEHUIIEero paBHOMEPHOTO ABMKEHUS
IIapHKa UK TEJIEKKH.

2. OmnpeneneHne CpeHEN CKOPOCTH CKOIBKEHUS OpyCcKa MITH IBUYKCHUS IIapHUKa 110
HAKJIOHHOM INIOCKOCTH.

3. OmpeneneHne yCKOpeHUs Tella PU paBHOYCKOPEHHOM JIBH)KEHUH 110 HAKJIOHHOM
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTH ITYTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM JIBIDKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TIpoBepka rumoTessl: €Ciu MPU PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HauallbHOU
CKOPOCTH ITyTH OTHOCATCS KaK psAJl HEUETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHH OJMHAKOBBI.

6. HccrnemoBaHue 3aBUCHMOCTH CHJIBI TPEHHSI CKOJIBKESHHUSI OT CHIIBI HOPMAJIHOTO
JIaBJICHMSL.

7. Omnpenenenne KO3PpPHUIUEHTA TPEHUS CKOIBKEHHS.

8. OmnpeneneHne KECTKOCTH MPYKUHBL.



9. Omnpenenenuie paboThl CUIIBI TPEHUS IIPU PABHOMEPHOM JIBUKEHUU TeJa 10
TOPU30HTAJIHOM TOBEPXHOCTH.

10. Onpenenenue pabOTHI CHIIBI YIIPYTOCTH MPH MOIABEME TPY3a C HCIIOIb30BaHUEM
HEMOABMKHOTO U MOABUKHOI'O OJIOKOB.

11. M3yueHue 3akOoHa COXPAHEHUS SHEPTUH.

Pa3nesn 9. Mexannveckue Koj1e0aHUsI M BOJIHBI.

Konebarenbnoe nemxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIEOaHUH: TIEPHOJ], YacTOTa,
aMIUIUTyAa. MaremaTuyecKuil U Npy>KUHHbIN MassTHUKU. [IpeBpalienue sHepruu npu
K0J1e0aTeIbHOM JIBUKEHUU.

3aryxatomue Konebanus. Beinyxnennsie konebanus. Pesonanc. MexaHnyeckre BOJHBI.
CBolicTBa MexaHu4yecKux BOJIH. [IpoosibHbIE 1 TTONIEpeUHbIe BOIHBI. J{JIMHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHus. MexaHHUuecKue BOJIHbI B TBEPJIOM Telle, CEHCMUUYECKUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa M BbicOTa TOHA. OTpakeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

Habmonenune xonebanuil Ten noJ 1eHCTBUEM CHIIBI TSDKECTH U CUJIbI YIIPYTOCTH.
HaGnronenue koneOaHuii rpy3a Ha HUTU U Ha IPY>KUHE.

HaO0nroneHue BoIHYX/IEHHBIX KoJeOaHHi U pe30HaHca.

Pacripoctpanenne npooabHBIX U IONEPEYHBIX BOJIH (HAa MOJIENHN).
Habumronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKyCTHYECKUI PE30HAHC.

Jlabopamopnwsie pabomot u onvimeol.

1. Omnpenenenue yacToThl U EpUOAA KOJEOAHUNH MAaTEMAaTUYECKOTO MasiTHUKA.

2. OmnpeneneHue 4YacTOTHI U TIEpHOJIa KOJIeOaHH IPY>KUHHOTO MasiTHUKA.

3. MHccnenoBanue 3aBUCUMOCTH Iepro/a KojaeOaHHi OBEIIEHHOI0 K HUTH I'py3a OT

JUINHBI HUTH.

4. VccnenoBaHue 3aBUCUMOCTH MEpHOJIa KOJIEOaHUH MPYKUHHOTO MasTHUKA OT MacChl

rpysa.

5. IIpoBepka HE3aBUCUMOCTH MepHOAa KoleOaHU| Tpy3a, MOABEIICHHOTO K HUTH, OT

Macchl rpysa.
6. OnBITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTH IEPHO/Ia KOJICOAHUH TIPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

7. V3mepeHue yckopeHHs! CBOOOIHOTO MaJIeHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIC BOJTHBI.

DNeKTPOMarHUTHOE MoJjie. DJIeKTPOMAarHUTHbIE BOJHBI. CBOWCTBA JIEKTPOMATrHUTHBIX
BouH. [lIkana snekTpoMarHUTHBIX BOJIH. VCIIO/Ib30BaHKE JIEKTPOMArHUTHBIX BOJIH JJIsSi COTOBOM
CBSI3H.

ok wn

DneKTpoMarHuTHas npupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CsaoiicTBa JIEKTPOMArHUTHBIX BOJIH.

2. BomHoOBBIE CBOICTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

1. U3yyeHue CBONCTB 3J€KTPOMArHUTHBIX BOJH C TOMOUILI0 MOOUIIBHOTO TenedoHa.

Pazgea 11. CBeToBbIE sIBJICHUS.

JlyueBast moniens cBeta. Mctounuku cBera. [IpsmonnHeitHoe pacpocTpaHEHUE CBETA.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3aKkOH OTpa)K€HUs CBETA.



[Ipenomnenue cBeta. 3aKOH npesomieHus cBera. [loaHoe BHYTpEeHHEE OTpaKeHHUE CBETA.
Hcnonp30BaHnE OJHOTO BHYTPEHHETO OTPAXKEHUS B ONITHYECKUX CBETOBOAAX.
Jlunza. Xop myyeii B mun3e. OnTuyeckas cucreMa ¢oroarinapara, MUKPOCKOTa U
Teneckona. ['na3 kak onTudeckas cucreMa. biim3opykocTs U JATbHO30PKOCTb.
Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaibHBIX IIBETOB.
Hucnepcus csera.
Hemoncmpayuu.
[IpssMonnHEITHOE pacpOCTpaHEHUE CBETA.
OTtpaxxeHue cBeTa.
[Tomryuenue n300pakeHUli B TUIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKajax.
IIpenomiuenue ceera.
ONTUYECKUN CBETOBOJI.
Xon JIy4eit B coOuparomiei JTruH3e.
Xox JIydeil B paccenBarolleH JIMH3E.
[Tonryuenue n300pakxeHUil ¢ MOMOILBIO JIUH3.
. IIpunnun neiictBus ¢oToanmnapara, MUKPOCKOIA U TEIECKOIA.
10. Mogens riiasa.
11. Paznoxxenue 0enoro cBeTa B CIEKTP.
12. Tlony4enue 6enoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimeul.
1. HUccnenoBaHue 3aBUCUMOCTH yTiia OTPaKEHUSI CBETOBOT'O JIy4a OT yIiia Ma/ieHusl.
2. HzydeHue xapakTepUCTHK M300paKeHUs IpeAMETa B IIIOCKOM 3epKaJie.
3. MHccrnenoBanue 3aBHCHMOCTH yTJIa MPEIOMIICHHSI CBETOBOTO JIyda OT yTIJjla MajeHus Ha
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IPaHULIE «BO3LYX—CTEKIIO».
[Tony4yenue n300paXkeHU C MOMOIIBIO COOUPAIOLIEH JTHH3BI.

Omnpenenenne GOKyCHOrO pacCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOIEH JINH3HI.
OnBITHI O Pa3JI0KEHNUIO OEJI0ro CBETa B CIIEKTP.

OnbITH IO BOCTIPUATHIO I[BETA MTPEIMETOB MPHU UX HAOIIOICHUH Yepe3 [IBETOBbIE
(GUIBTPBI.

Pa3nes 12. KBaHTOBBIE sIBJICHUS.

OmneiTel Pezepdopaa u miianerapuast Moens atroMa. Mozens atoma bopa. Ucnyckanue u
norsiouieHre ceera atoMoM. KBauTsl. JInHelHYaTbie CIEKTPHI.

PagnoaktuBHOCTH. Anb(a, Oeta- u ramma-uznyderus. CTpoeHre aTOMHOTO sijipa.
Hyknonnast Mogens aroMHoro siapa. M3oronel. PagnoaktuBHbie npeBpaiienus. [lepuon
IoJIypacnaaa aTOMHBIX sJIEp.

SnepHble peakuu. 3aKOHBI COXPAHEHHUS 3apsJ0BOI0 U MAaCCOBOT0O YHCEN. DHEPIHsl CBSI3U
aTOMHBIX sA1ep. CBsa3b Macchl ¥ 3HEpruu. Peakunu cunTe3a u nenenus saep. crounuku
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIecTBUA paguOAKTUBHBIX U3IyYE€HUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTphl U3JIy4€HUs U TOTJIOIIEHNUS.

CrexTpsl pa3Iu4YHbIX Ta30B.

CnekTp Bojopoaa.

Habmonenue Tpexo B kamepe Busbcona.

Pabora cuérurka MOHU3UPYIOIUX U3TYUECHUH.

Perucrpanus nzmydeHus: IpUPOJIHBIX MUHEPAIOB U IPOTYKTOB.

N o ob
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Jlabopamopnwvie padbomot u onvimol.

1. HaOnroseHue CIUTOMIHBIX M TMHEHYATHIX CIIEKTPOB U3TY4EHUS.

2. HccnenoBanue TPeKOB: U3MEPEHUE SHEPTHH YACTHUIIBI IO TOPMO3HOMY ITyTH (10

dboTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENEHO-0000IIAIOLTNI MOy b IPEIHA3HAYEH JIJIsl CHCTEMATHU3AIUH U
0000111eHUS IPEIMETHOTO COJIEP’KaHUs U OIbITa JESATEIbHOCTH, IPUOOPETEHHOTO NMPH U3yYECHUU
BCEro Kypca (hU3HKH, a TaK)Ke AJIs1 HOJITOTOBKYA K OCHOBHOMY T'OCY/IapCTBEHHOMY K3aMEHY IO
¢du3uke 1751 00yJaroUIMXCsl, BHIOPABIINX ITOT YU€OHBIN MpeaMET.

[Tpu M3yyeHnn JAHHOTO MOJYJISl PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BHJIBI
NESITEIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIIEUYNBACTCS IOCTHKEHNE IPEIMETHBIX U
MeTanpeMETHBIX INIAHUPYEMBIX Pe3yJIbTaTOB 00yUYeHUs, POPMUPYETCS €CTECTBEHHOHAYYHAS
IPaMOTHOCTB: OCBOCHHE HAYYHBIX METOJIOB HCCIICIOBAHUS SIBICHUI MTPUPOJIBI M TEXHUKH,
OBJIA/ICHUE YMEHHUSAMHU OOBSICHATH (PM3UUECKUE SIBICHUS, TPUMEHSS TOTy4YCeHHBIC 3HAHUS,
peliaTh 3a7a41, B TOM YHCIIe KaYeCTBEHHbBIE M SKCIIEPUMEHTAIIbHEIE.

[TpuHIMNIHATBHO AESTENLHOCTHBIN XapakTep JAaHHOTO pa3jelia peann3yercs 3a CYET Toro,
YTO 00YJarOIIMecs BHIMOIHAIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE TOJTY9E€HHBIX 3HAHUI PaclO3HaBaTh U HAYYHO OOBACHATH (PH3HMUECKUE SBIICHHS
B OKpYXKaroIlIel MPUpo/ie U OBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAyYHBIE METO/IbI UCCIEOBAHUS (PU3NUECKUX SABICHUMN, B TOM UUCIE JUIS
NPOBEPKH THITOTE3 U TIOJTYYEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAYYHBIE OCHOBBI HAH0OJIEe BXKHBIX JJOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTHIA,

HaIpUMep, MPAKTUYECKOTO UCIIOJIb30BAHUS PA3IMYHBIX UCTOYHHUKOB SHEPTUU HA OCHOBE
3aKOHa MPEBPAICHHS U COXPAHEHUSI BCEX M3BECTHBIX BUOB SHEPTHUU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuenue (Hu3MKU Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHUs HANPaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pe3ynbrare nzydenus GU3NKU HA YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHUs y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

1) maTprMoOTH4€eCKOro BOCIIUTAHUS

- IPOSIBJICHUE UHTEpeca K UCTOPHH U COBPEMEHHOMY COCTOSTHUIO POCCUICKOM Qu3nueckon
HayKU;

- IEHHOCTHOE OTHOIICHUE K IOCTUKEHUSAM POCCUNHCKUX YUEHBIX-(PU3HKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

- TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYXJICHUU OOIIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTHKEHUH PU3UKU;

- OCO3HAaHME BaKHOCTU MOPAIbHO-ITUUYECKUX IIPUHLIUIIOB B I€ATEIbHOCTH YUEHOIO;

3) 3cTeTH4eCcKOro BOCIIMTAHMUSA:

- BOCIIPUSITHE ICTETUUECKUX KaueCcTB (PU3MUECKON HAyKU: €€ TApMOHUYHOTO MIOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HaHHE LIEHHOCTH (PU3MUECKON HaAyKH KaK MOLTHOTO MHCTPYMEHTA IMO3HAHUS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXXHEHIIEH COCTABIIAIOLIEH KYJIbTYPBI;

- pa3BUTHE HAyYHOU JHOO03HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON JESATENIbHOCTH;
5) popMupoBaHus KYJbTYPbI 310POBbS K IMOLMOHAJBHOIO 0J1arONMOIyYHA:

- OCO3HaHMe LIEHHOCTH 0e30MacHOro o0pasa KU3HH B COBPEMEHHOM TEXHOJIOTUYECKOM
MUpE, BAXKHOCTH MPABHII O€30MaCHOTO MOBECHUS Ha TPAHCIIOPTE, HA JI0POTax, ¢
ANEKTPUYECKUM U TETJIOBBIM 000PYI0BaHUEM B IOMAIIHUX YCIOBUSIX;

- cpOopMUPOBAHHOCTH HaBBIKA peICKCUH, IPU3HAHUE CBOETO MpaBa Ha OUTUOKY U TaKOTO
K€ MpaBa y Jpyroro 4ej0BeKa;

6) TpyaoBOro BOCIIUTAHUSA:

- aKTMBHOE y4YacTH€ B PEIICHUH TPAKTUUECKHX 3aj1a4 (B paMKax ceMbH, 00pa30BaTeIbHON
OpraHM3aliu, ropoJia, Kpas) TEXHOJIOIMUECKOH U COIIMaIbHOM HallpaBI€HHOCTH,
TpeOYIOMIMX B TOM YHCIIC U (PU3NUECKUX 3HAHUIA;

- HHTEpeC K MPaKTHUECKOMY U3Y4YEHUI0 podeccui, CBI3aHHbIX C (PU3NKOM;

7) 3IK0I0THYECKOr0 BOCTIMTAHUA:

- OpUEHTalUs Ha IpUMEHEeHNe (PU3NUYECKUX 3HaHUM JJIs pelleHus 3aja4d B 00jJacTu
OKpY’KaroIlen cpe/ibl, IIIaHUPOBAHUS MOCTYIKOB U OLIEHKH UX BO3MOKHBIX MOCIIEACTBUIA
JUISL OKPY>KAIOIEeH CpeJibl;

- OCO3HaHMe INI00ATBHOTO XapaKTepa HKOJOTHUECKUX MPOOIeM U MyTel UX pereHus;

8) aganTannu K M3MEHAIOMMMCS YCJIOBHAM CONMAJIBLHON M IPUPOIHOM CPeAbI:

- IOTPeOHOCTh BO B3aMMO/IEHCTBUHU IIPU BHITIOJTHEHUH UCCIIEIOBAaHUI U MPOEKTOB
(bu3nyecKoil HapaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JPYTUX;

- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO NeSTEIbHOCTb;

- MOTpeOHOCTh B (HOPMHUPOBAHHUH HOBBIX 3HAHUH, B TOM uucie (pOpMyIHUpOBaThH HIEH,
MIOHSATHSI, TUTIOTE3bI O (PU3MUECKUX OOBEKTaX U SIBICHUSX;

- 0OCO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH,

- IJITAHUPOBAHUE CBOETO Pa3BUTHUS B PUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUII;



® - CTPEMJICHHUE aHAJIIM3UPOBATH U BBIABIATH B3AUMOCBA3H IIPHUPOBI, O6IH€CTBa 1 5KOHOMUKHU,

B TOM YHCJIC C UCIIOJIb30BAHUEM (bH?.H‘-IGCKHX 3H8.HPII>1;

® - OIICHKA CBOUX JACUCTBUM C YYETOM BIIMSHUSA HA OKPYKAIOIIYIO CPENY, BOSMOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIBTATHI

B pe3ynbraTe ocBoeHMs nmporpamMmbl o (pU3MKe Ha YpOBHE OCHOBHOTO OOILIEr0o
oOpa3oBaHus y o0yuaromierocsi 0yayt chopMupoBaHbl MeTanpeaMeTHbIe Pe3yJbTaThl,
BKJTIOYAIOIIME [T03HABATEIbHBIC YHUBEPCAIbHBIC YIeOHbIC IEHCTBHSI, KOMMYHHKATHBHbIC
YHUBEpCAJIbHBIC YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble JJornvyeckue aelcTBUSA:

BBISIBJIATH M XapaKTEPU30BaTh CYIECTBEHHbBIC IPU3HAKN O0BEKTOB (SIBICHHN);
YCTaHaBJIMBATh CYLIECTBEHHBINH MPU3HAK KJIaCCU(PHUKALINN, OCHOBAHHS /ISl 0000IIeHHS
Y CPaBHCHHS;

BBISIBIISITH 3aKOHOMEPHOCTH U IPOTHBOPEUHSI B pacCMaTpUBaeMbIX (hakTax, JaHHBIX U
Ha6J'IIOIleHI/I$IX, OTHOCAIINXCA K (1)I/IBI/II-IGCKI/IM SIBJICHUSAM,

BBISIBJISITH TIPUYMHHO-CIICACTBECHHBIC CBSI3H ITPU U3YYECHHH (DU3UYECKUX SIBICHUN U
IPOLIECCOB, JIETaTh BHIBOJIBI C UCIIOJIE30BAHUEM JICJYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJIFOYEHHUH, BBIIBUIaTh TUIIOTE3BI O B3aUMOCBS3AX (PU3NUYECKUX BEIUYMUH;
CaMOCTOSITENILHO BEIOMPATh CIIOCO0 pemieHust yaeOHO! (U3NIECKOoil 3a1aun
(cpaBHEHHE HECKOJIBKHX BAPHAHTOB PEIICHUS, BEIOOp HanboJee MoIXOSIIETO ¢
y4€TOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBbIe ncciaenoBarenLCKHe AeliCTBUA.

MCIIOJIH30BaTh BOMIPOCHI KaK UCCIIEI0BATEIBLCKII HHCTPYMEHT MTO3HAHNS,

MIPOBOJIUTH 110 CAMOCTOSATENFHO COCTABICHHOMY TUUTAHY OTIBIT, HECJIOKHBIN
(bU3HYEeCKUi HKCIIEPUMEHT, HEOOJIbIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,
OIICHMBATh HAa MIPUMEHUMOCTh U JJOCTOBEPHOCTh HH(POPMAIIHIO, TOTYICHHYIO B X0O/I€
MCCJIE0BAHMS WM SKCIIEPUMEHTA;

CaMOCTOSTENbHO (hOpPMYITHUPOBATH 000OIIEHHS U BBIBOJIBI 10 PE3YJIbTaTaM
IPOBENEHHOTO HAOJIIO/IEHUS, OIIbITA, UCCIIEOBAHNUS;

MPOTHO3UPOBATH BO3MOXKHOE JallbHElIIIee pa3BUTHEe GU3NUECKUX MPOLIECCOB, a TAKKE
BBIIBUTATh MPEINOI0KEHUS 00 MX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

MPUMEHSTh Pa3INYHbIe METO/Ibl, HHCTPYMEHTHI U 3alIpOCHI IIPH MOUCKE U 0TOOpe
nH(pOpMallMU WIK JaHHBIX ¢ YYETOM IpeaioKeHHOM yueOHOo! (hu3nueckoi 3a1auu;
aHaJM3UPOBATh, CUCTEMAaTH3UPOBATh U MHTEPIIPETUPOBATH HH(POPMAIIHIO Pa3INIHbBIX
BUJIOB U (pOPM IPECTABICHHUS;

CaMOCTOSITENIbHO BBIOUPATh ONTUMAJIBHYIO POpPMY MpeicTaBiIeHHs] HHPOPMaLUK U
WTIOCTPUPOBATH pelIaeMble 3aJa4u HECIOKHBIMU CXEMaMHU, TuarpaMMaMu, HHON
rpaduKoOl U UX KOMOMHAITUSIMU.

KoMMmyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe JeHCTBUSA:



® B X0¢c 00CYXJIeHUs Y4eOHOr0o MaTepuraia, pe3yabTaToB Jab0opaTOPHBIX padboT 1
MIPOEKTOB 33]]aBaTh BOIPOCHI IO CYIIECTBY 00CYK/1aeMOI TeMbI U BHICKA3hIBATh UJICH,
HAIlCJICHHBIC Ha PEIIeHUE 3a/1a4H U MOIepKaHne OJIaroKelaTeIbHOCTH OOIICHNUS;

® COIOCTABJIATH CBOM CYXKIEHUS C CY)KJICHHUSIMH JIPYTUX YYACTHUKOB JIHAIIOTA,
0OHapY>XMBATh PA3JIUYHE M CXOACTBO IMO3HIIHIA;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOIMYHO MPEACTABISATH PE3YIbTATHl BBIMOJTHECHHOTO (PU3UYECKOTO OIBITA
(3KCTIepUMEHTA, UCCIIEIOBAHUS, TPOCKTA);

® [IOHHWMATh U HCIIOJIH30BATh MPEUMYINECTBA KOMAaHIHOW U UHIWBHAYAIBHOU PaOOTHI
IIPHU PEIICHUH KOHKPETHON (PU3UYECKOM TIPOOIIEMBI;

® [IPUHUMATH LEJIU COBMECTHOM AECATEIbHOCTH, OPIrAaHU30BBIBATh JCUCTBUSA 10 €€
JOCTH>KEHHIO: pacipeiesisiTh PoJin, 00CYXK/1aTh MPOIECCHI U PE3YJIbTAThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

® BBLINOJIHATH CBOIO YaCTh PabOThI, JOCTUTAst KAUECTBEHHOTO PE3yNIbTaTa Mo CBOEMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JCUCTBUA C APYTUMHU YJICHAMH KOMAaH/IbI,

® OIICHMBATh KAYECTBO CBOETO BKJIAJA B OOLIUI MPOIYKT MO KPUTEPHSIM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMOJICHCTBUSI.

PeryisiTuBHBIC yHMBepcaibHbIe y4eOHbIe AeiicTBUS

Camoopranusauus:

® BBISABIATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYALUSX, TPEOYIOIUX Ul PELICHUs
(bu3nUecKux 3HaHUM;

® OpHUEHTUPOBATHCA B PA3JIMUHBIX MMOAX0JaX NPUHATUS PELICHUH (MHIUBHyaIbHOE,
IPUHSTHUE PELLICHUS B IPYIIIE, IPUHATUE PELICHUN IPYIIION);

® CaMOCTOSITENIbHO COCTABIISITh AJITOPUTM pellieHus: (U3NUECKOM 3aauu WK TUlaHa
UCCIIEIOBaHMS C YIETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATh MpeAaracMble BApUaHThI pEeILICHUI;

® jenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILLICHUE.

CaMOKOHTPOJIb, IMOLIUOHAIbHBIH HHTEJVIEKT:

® J1aBaTh aJICKBATHYIO OLICHKY CUTyallld U IIp€aJiararh IiaH cé HU3MCHCHUA,

® OO0BACHATH NPUUUHBI JOCTHKEHHSI (HEIOCTHKEHUS ) Pe3yIbTaTOB JEATEIbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

® BHOCHUTH KOPPCKTHUBEI B ACATCIIBHOCTD (B TOM YHCJIEC B XO/ BBIIIOJTHEHUA (1)1/131/ILIGCKOFO
MCCJIEIOBAHMSI UJTU TIPOEKTAa) HA OCHOBE HOBBIX 00CTOSITENIbCTB, N3MEHUBIINXCS
CUTYallul, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;
OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIU U YCIOBUSIM;
CTaBUTH ce0s1 Ha MECTO JIPYTroro YeaoBeKa B X0JI€ CIOpa WK AUCKYCCUU Ha HAyYHYIO
TEMY, IOHUMATb MOTHUBBI, HAMCPCHHA U JIOTUKY JAPYyroro,

® [IpHU3HABaTh CBOE MPABO Ha OLIMOKY MpPH pelIeHnr (PU3NUECKUX 3a7a4 Wid B
YTBCPKACHUAX HAa HAYUYHBIC TEMBI U TAKOC K€ ITPABO APYroro.

IMPEJIMETHBIE PE3YJIBTATDBI

K koHI1y 00ydyenus B 7 Kjiacce peMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:



®  JICIIOJIB30BaTh MOHATUA: PU3NYECKUE U XMMUUYECKHE SBICHUS, HAOIIOIEHHE,
HKCIEPUMEHT, MOJIETIb, THUIIOTE3a, EANHULIB (PU3UUIECKUX BEITMUUH, ATOM, MOJIEKYJIa,
arperaTHbIe COCTOSTHUS BelllecTBa (TBEPOE, KUIKOE, Ta3000pa3HOE), MEXaHUYECKOE
JBYDKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE, NPSAMOJIMHENHOE), TPAEKTOPH,
paBHOAEHCTBYIOWAs cuia, Aedopmarus (yrnpyras, IIacTHUECcKas), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

e pasnuuaTh aBiaeHus (Auddys3us, TerIoBoe ABMKEHUE YaCTHUI] BELIECTBA, PAaBHOMEPHOE
JBIKCHHE, HEPABHOMEPHOE ABM)KECHUE, MHEPLIUS, B3aUMOJICHCTBHE TEJI, PABHOBECUE
TBEPABIX TEJ € 3aKPEIJIEHHON OCBIO BpalllCHMs], llepelada JaBICHUs TBEPAbIMU
TEeJIaMU, KHUJIKOCTSIMH U Ta3aMU, aTMOC(EpHOE JaBlieHUE, TUIaBaHUE TEJI, IPEBPALCHHUS
MEXAHUYECKOM HEPTUHN) M0 ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

® pacro3HaBaTh NPOSBICHUE U3YYEHHBIX (PU3NYECKUX SIBICHUM B OKPYKaIOLIEM MUPE, B
TOM 4Hcie (prU3nUYecKHe SBICHUS B IPUPOAE: IPUMEPHI JBXKEHUS C Pa3INYHBIMU
CKOPOCTSIMH B ’KMBOH U HE)KMBOU MPUPOJIE, NEUCTBUE CUIIbI TPEHUS B IPUPOJE U
TEXHMKE, BIIMSAHNUE aTMOC(EPHOTrO JaBJICHUS Ha )KUBOW OpraHu3M, IJIaBaHUE PbIO,
pbIYary B TeJie YeJI0BEKa, IPU 3TOM NEPEBOIUTH MPAKTHUECKYIO 33/1auy B yUeOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (IIpU3HAKHK) (PU3HUECKUX SBJICHUMH;

® OIUCHIBATh U3YYCHHBIC CBOWCTBA TEN U (PU3UUECKHUE SIBICHUS, UCIIOB3Ys (PU3NIECKHE
BEJIMUYMHBI (Macca, 00bEM, INIOTHOCTh BEUIECTBA, BPEMS, I1yTh, CKOPOCTb, CPEIHSASA
CKOPOCTb, CHJIa YIPYTOCTH, CHJIA TSDKECTH, BEC TEJa, CUJla TPEHMS, JaBICHHUE
(TBEpIOro Tea, JKUAKOCTH, ra3a), BRITAIKMBAIOLIAS CHUJla, MEXaHUYecKas paboTa,
MOITHOCTb, TJIEYO CHJIBI, MOMEHT CHIIbI, KOO (PHUIMEHT MOJIE3HOTO ACHCTBUS
MEXAaHU3MOB, KHHETUYECKas U MOTEHIMAJIbHAS SHEPTUsl), IPU OMMCAHUU IPABUIIBHO
TPaKTOBaTh (PU3MUECKHUI CMBICI UCTIOIb3yEMBbIX BEJIMUMH, UX 0003HAUECHUS U €JMHULIBI
(bU3MUECKUX BETMYMH, HAXOAUTh (OPMYJIBI, CBSA3BIBAIOIINE TAHHYIO (PU3NUYECKYIO
BEJIMYMHY C APYTMMHU BETUYMHAMU, CTPOUTH IPaPUKN U3yUYEHHBIX 3aBUCUMOCTEN
(GUBUYECKUX BEIUYHH,

® XapaKTepH30BaTh CBOMCTBA Tel, (PU3NUECKUE SBICHUS U MTPOLECCHI, HCHOIb3Ys
IpaBuJiIa CI0XKEHUs CUJI (BOIb OAHOM MpsiMoit), 3akoH ['yka, 3akoH Ilackais, 3aKoH
Apxumena, paBuIo paBHOBECHs pbldara (0J10Ka), «30J10TO€ MPAaBUIIO» MEXAHUKH,
3aKOH COXPaHEHHs] MEXaHUYECKON IHEPTHH, IIPU STOM JaBaTh CIIOBECHYIO
(bopMyIHMPOBKY 3aKOHA U 3aIlIUChIBAaTh €M0 MaTEMATHUECKOE BBIPAXKEHHUE;

® O0BACHATH PU3MUECKUE SIBICHUS, IPOLIECCHI U CBOWCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CUTyallMi IPaKTUK OPUEHTUPOBAHHOTO XapaKTepa: BBISABIISITh IPUYUHHO-
CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 TOTMYECKUX IIaroB ¢ ONopoi Ha 1—
2 U3y4eHHBIX CBOMCTBA (PM3NYECKUX SIBJICHUN, PU3NUECKUX 3aKOHA UITH
3aKOHOMEPHOCTH;

® periaTh pacuéTHbIE 3a/1a4M B 1—2 neicTBUS, UCIIONB3YsI 3aKOHBI U (POPMYIIBI,
CBs3bIBaIOIIME (PU3NYECKUE BEIMUMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3aJa4ul
3aMKChIBaTh KPATKOE yCIOBHE, MOJICTABIATh PU3NUECKUE BEIMYMHBI B (DOPMYJIIBI 1
IPOBOJUTH PAcUYEThl, HAXOAUTH CIIPABOYHBIE JAHHbBIE, HEOOXOAUMBIE IS pEIICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHON (hPU3NYECKON BETMUHHBI,

® DAacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PELIUTH MPU MOMOIIN (HU3HUECKUX
METO/IOB, B OITUCAHUH UCCIIEI0BAaHUS BBIJIEISTH IPOBEPIEMOE MPEIIOI0KEHNE



(runotesy), pa3nuyaTh U MHTEPIPETUPOBATH MOJIyYE€HHBIN pe3yabTaT, HAXOIUTh
OLIMOKH B XOJI€ OTIBITA, IEaTh BBIBOBI 110 €TI0 PE3yJIbTaTaM;

IPOBOJUTH OMBITHI MO HAOIIONEHUIO (PU3UUECKUX SBICHUN MM (PU3UUECKUX CBOMCTB
Tes1: (POpMYIMPOBATH IPOBEPsAEMbIE IPEANIOIOKEHUS, COOUPATh YCTAaHOBKY U3
IPEJI0KEHHOI0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBL;
BBITOJIHATH MPSIMbIE H3MEPEHUS PACCTOSHUS, BPEMEHH, MAaCChI Tela, 00bEMa, CHITbI U
TEMIIepaTyphl ¢ UCTIOIb30BaHUEM aHAJIOTOBBIX U IU(PPOBBIX TPUOOPOB, 3aHCHIBATD
IIOKa3aHUs IPUOOPOB C YUETOM 3aJJaHHOM aOCONIOTHOM MOTrPEIHOCTH U3MEPEHUH;
IPOBOJUTH UCCIIEOBAHHE 3aBUCUMOCTH OAHOM (pU3MUECKON BEIUYMHBI OT JPYroi ¢
UCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH IyTH PABHOMEPHO ABMIKYILLETOCS
T€Ja OT BPEMEHU JIBH)KEHHUS TeJa, CUIIbI TPEHUS CKOJIbKEHUS OT Beca Tejla, KauecTBa
00pabOTKM MOBEPXHOCTEH Te U HE3aBUCUMOCTHU CHJIBI TPEHUS OT IJIOIIA !
COIPUKOCHOBEHHSI TEJ, CUJIbI YIIPYTOCTHU OT yJUIMHEHMS IIPY’KUHBI, BEITAIKUBAIOIICH
CHJIBI OT 00BEMA MOTPYKEHHOM YaCTH TeJa U OT IJIOTHOCTH KUAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH TeJla, OT TNIyOUHBI, Ha KOTOPYIO IMOTPYXKEHO TEJO,
YCIIOBUH IJIaBaHUS TeJ, YCIOBUM paBHOBECHS ppluara u 0JIOKOB), y4acTBOBATh B
IUTAHUPOBAHUU y4eOHOTO UCCIIe0BaHMsl, COOMPATh YCTAHOBKY U BBIIOJIHSATD
U3MEpEeHus, caelys MPeUI0)KEHHOMY IUIaHy, (PUMKCUPOBATh Pe3yIbTAThl OJIy4YEeHHON
3aBHCUMOCTH (PM3UUECKUX BEITMYUH B BUJIE MPEUIOKEHHBIX TAOIUI] U TPAPHUKOB,
JIeJIaTh BBIBOJIBI 110 pE3YJIbTaTaM UCCIIEIOBaHMS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEJIMUYUH (IUIOTHOCTh BELIECTBA
KUAKOCTH U TBEPIOTO Teja, CUjla TPEHUS CKOJIbKECHMSI, JaBICHUE BO3yXa,
BBITAJIKUBAIOIIAs CUJIa, JEHCTBYIOIAs Ha MOIPYKEHHOE B )KUIKOCTh TEJIO,

KO3 PHUIMEHT MMOJIE3HOTO ACWCTBUS MPOCTHIX MEXAHU3MOB), CIEYS MPEATIOKEHHON
MHCTPYKLUU: IIPU BBIIIOJHEHUH U3MEPEHUN COOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIMUMHBL,

coOiroAaTh NpaBuiia TEXHUKU 0€3011acHOCTH IpU padoTe ¢ 1abopaTOPHBIM
000pyI0BaHNEM;

YKa3bIBaTh MPUHLUIIBI TEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOICTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIIAIONIUECS COCY/Ibl, OapOMETp, pbluar, NOJBM>KHBIA 1
HEMOABIKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;

XapaKTepU30BaTh MPUHLHUIIBI JEHCTBUS U3yYE€HHBIX IPUOOPOB M TEXHUUECKUX
YCTPOMCTB € OMOPOM Ha MX ONMHUCaHUs (B TOM YHCIE: MOJIIUITHUKH, YCTPOUCTBO
BOJIOIIPOBO/A, THIPABIMUECKUI IIPECC, MAHOMETP, BEICOTOMED, MOPIIHEBOM HACOC,
apeoMeTp), UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3NYECKUX SIBIECHUIN U HEOOXOIUMbIE
(u3nyecKkne 3aKOHbI U 3aKOHOMEPHOCTH;

IPUBOJIUTH MPUMEPHI (HAXOIUTh HHPOPMAIUIO O TPUMEPaX) IPAKTHUECKOTO
UCIOJIb30BaHUs (PM3NYECKUX 3HAHUM B MOBCEAHEBHOMN KU3HU /711 0OecrieueHus
0€3011aCHOCTH ITpU 0OpALIeHUH C TPUOOpaMH U TEXHUUECKUMH YCTPOUCTBAMH,
COXpPaHEHHMsI 3/I0POBbsI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO TMOBEICHUS B
OKpYKarolleu cpee;

OCYIIECTBIISATH 0TOOP UCTOYHUKOB MHPOpMaIuK B IHTepHETE B COOTBETCTBUU C
3a/laHHBIM ITOMCKOBBIM 3aIIpOCOM, Ha OCHOBE UMEIOLIUXCS 3HAHUM U ITyTEM CpaBHEHHUS
Pa3JIMYHBIX UCTOYHUKOB BBIACITATH HH(OPMAIIHIO, KOTOPAs SBJISIETCS TPOTUBOPEUNBOI
WJTH MOKET OBITh HEIOCTOBEPHOM;



®  1ICII0JIB30BaTh IIPH BBINOJIHEHUH YUEOHBIX 3a1aHUI HAyUYHO-IOMYJIAPHYIO JINTEPATYPy
($u3uUecKOro conepkaHus, CpaBOUYHbIE MaTepHalbl, pecypchl ceTH HTepHeT,
BJIAJICTh MPHUEMaMH KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHus HH(OpMAIINH U3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

® co3JaBaTh COOCTBEHHbIE KpaTKHE MMCbMEHHBIE U YCTHBIE COOOILEHHS HAa OCHOBE 2—3
HCTOYHUKOB HH(OpMaIUK (pU3nuecKoro cojepKaHus, B TOM YUCIIE MyOIHMYHO JeNaTh
KpaTKe COOOLICHHS O pe3yIbTaTax MPOSKTOB MIIM y4EOHBIX HCCIEIOBAHUMN, IPH 3TOM
I'PaMOTHO UCHOJIb30BATh U3YyYEHHBIN MOHATUIHBIN anmnapaT Kypca (pU3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3CHTALUEMH;

® [IpU BBHIIIOJHEHUU YYEOHBIX MPOEKTOB U MCCIEIOBAHUN PAaCIpEAesaTh 00SI3aHHOCTH B
IpYyIIIE B COOTBETCTBUHU C ITIOCTaBICHHBIMU 33ja4aMHt, CIEAUTH 32 BBIITOJIHEHUEM IUIAHA
JeICTBUI, aIeKBAaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B IEATEIBHOCTh TPYIIIIHI,
BBICTPAauBaTh KOMMYHUKATHUBHOE B3aUMOJACUCTBHE, YUUTHIBAsI MHEHUE OKPY/KAIOILIUX.

K koH1y o0yueHus B 8 Kj1acce npeaMeTHbIE pe3ysIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Yy O0OYUaIOLIUXCSI YMEHUI:

® JICIIOJIB30BATh IOHATHS: MAacca U pa3Mepbl MOJIEKYJI, TEIUIOBOE ABUKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BELECTBA, KPUCTAIUIMUECKUE U aMOp(]HBIe Telna,
HaCBILICHHBIN U HEHACBIILEHHBIN 11ap, BIAXKHOCTb BO3AYyXa, TEMIIEPATypa, BHYTPEHHAA
SHEPrus, TEIUIOBOW JIBUTATEIIb, SJIEMEHTAPHBIN JIEKTPUUECKUH 3apsijl, IEKTPUUECKOE
I10JI€, TPOBOJIHUKY U IUDJIEKTPUKH, IIOCTOSTHHBIN 2JIEKTPUYECKUM TOK, MArHUTHOE
1oJIe;

® pasnuuaTh SABJIEHU (TEIJIOBOE paclIMpeHHe U CKaTHe, TelIonepeaya, TerioBoe
paBHOBECHE, CMAYMBAHUE, KAIIMJULIPHBIE SIBJICHUS, UCIIAPEHUE, KOHJACHCALUs,
IUIaBJIEHUE, KpUCTaUIM3alusl (OTBEpJeBaHUE), KUIIEHUE, TEIJIoNepeiaya
(TerIonpOBOJHOCTb, KOHBEKIIMS, U3IYUE€HHUE), HIEKTPU3ALIUS Tell, B3aUMOIECHCTBHE
3aps10B, JCUCTBUA DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBbIKaHUE, B3aUMOIEUCTBUE
MarHuToB, IECTBUE MarHUTHOTO I10OJIsI HA IPOBOJAHUK C TOKOM, JIEKTPOMAarHuTHas
MHAYKIINS) IO ONMCAHMIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh NMPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SIBJICHUHN B OKPYXKAIOIIEM MUDE, B
TOM 4Hcie (pru3nUYecKHe SBJICHUS B IPUPOE: HOBEPXHOCTHOE HATSXKEHUE U
KalWJUISIpHBIE SIBJICHUS B IPUPOJIE, KPUCTAIIBI B IpUpoAe, n3nydeHue CoHIa,
3aMep3aHue BOJ0EMOB, MOpCKHe OpH3bl, 00pa3oBaHKE POChI, TYMaHa, UHEs, CHEra,
AIIEKTPUUYECKHE SBJICHUS B aTMOC(epe, ITEKTPUUECTBO )KUBBIX OPIraHU3MOB,
MarHuTHOE 1oJie 3eMIId, Jpeid moarocoB, poib MarHUTHOTO MOJIS JUIs1 )KU3HU Ha
3emJie, MOJISIPHOE CUSIHUE, IPU STOM MIEPEBOJUTH MPAKTUYECKYIO 337a4y B y4eOHY1O,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (TPU3HAKH) (PU3NUECKUX SBIICHU;

® OIUCHIBAaTh U3YUYEHHBIE CBOWCTBA TeN U (PU3UUECKUE SIBICHUS, UCIOJb3Ys (PU3NYECKHe
BEJIMUMHBI (TEMIIEpATypa, BHYTPEHHS SJHEPT U, KOJIMUYECTBO TEIUIOTHI, yeIbHAas
TEMJIOEMKOCTh BEIECTBA, y/I€IbHAas TEIIOTA IUIABJICHHUS, YAEIbHAS TEIUIOTa
napooOpa3oBaHusl, yAeJIbHas TeIUIOTa CropaHus TOIUIMBA, KOA((ULUEHT MOJIE3HOTO
JIECTBHS TEIUIOBOM MAIINHBI, OTHOCUTEIIBHAS BIIAKHOCTb BO3/1yXa, JIEKTPUUYECKUI
3apsil, CUja TOKa, dJIEKTPUYECKOE HAIIPSKEHUE, COITPOTUBIICHUE IIPOBOIHMKA,
yIIeJIbHOE COMPOTHUBIIEHUE BEIIECTBA, pab0Ta U MOILTHOCTD ANEKTPUUECKOTO TOKA), IPU
ONMCAHUU MPABUIIBHO TPAKTOBATh PU3NYECKUI CMBICI HCIIOJIB3YEMBIX BEIHUHH,
0003HaueHMSI U €IMHUIIBI (PU3HMUECKUX BEIUYHH, HAXOIUTH (DOPMYJIbI, CBSI3BIBAIOLIIHE



JTaHHYI0 (PU3NYECKYIO BETUUYUHY C JPYTMMH BETUYMHAMU, CTPOUTH rpapuKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEINUMH;

XapaKTepu30BaTh CBOIMCTBA Tel, (pU3HUECKUE SBICHHS U MPOLECCHI, HCIIONIB3YS
OCHOBHBI€ IOJIOKEHUS MOJIEKYJISIPHO-KMHETHYECKON TEOPUU CTPOEHHUS BEILIECTBA,
MIPUHIIMII CYTIEPIO3UIINH MoJIel (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS
3apsiaa, 3akoH OMa Juid ydacTka Lenu, 3akoH Jxoyna—JIeHna, 3akoH coXxpaHeHUs]
SHEPTUH, IIPH 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIMCHIBATH €TO
MaTEeMaTU4YeCKOe BBIPAXKEHUE;

00BACHATH (PU3UYECKUE MPOIIECCH M CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
CUTYalluil IPAaKTUK OPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATh IPUUMHHOCIIEICTBEHHbBIE
CBSI3U, CTPOUTH OOBSCHEHHE U3 1—2 JIOTHYECKHX IIAroB ¢ ONMOPOoil Ha 1—2 U3y4eHHBIX
CBOICcTBa (pU3MUECKUX SBICHUH, (PU3NUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;
peliaTts pacy€THbIC 3a7]a4i B 2—3 1eWCTBUSA, UCTIOIb3Ysl 3aKOHBI U (OPMYIIBI,
CBs3bIBaIOIIME (PU3MUYECKUE BETMUMHBI: HA OCHOBE aHAIM3a YCIOBUSA 3a/1a4H
3alMChIBaTh KPaTKOE YCIOBUE, BBISBIATh HEIOCTATOK JAHHBIX JUISl pEIICHUS 3a]auH,
BbIOMpATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE ISl €€ pEeLIeHUs], IPOBOJUTH PAacCUEThl U
CpPaBHHBATh MMOTYYEHHOE 3HaUeHHE (PU3NUECKON BEIIMUYUHBI C N3BECTHBIMU JAaHHBIMU;
pacro3HaBaTh MPOOIEMbl, KOTOPbIE MOXHO PEIIUTH MPU MOMOIIH (PU3NIECKUX
METO/IOB, UCII0JIb3Ysl ONMCAHUE UCCIIEJOBAHMSI, BBIACIATH IPOBEPSIEMOE
IIPEIIT0JIOKEHNE, OLIEHUBATh IIPAaBUIILHOCTD MOPSAIKA IPOBEACHUS HCCIEA0BaHNUS,
JienaTh BbIBOJBL;

MPOBOAMTD OMBITHI 110 HAOTIOACHHUIO (PU3NUECKUX SBICHUN WM (U3NYECKUX CBOHUCTB
Ten (KaluUISIpHBIE SIBJICHUS, 3aBUCUMOCTD JJaBJICHUS BO3]lyXa OT €ro o0bEéma,
TEMIEPATYPbI, CKOPOCTHU IPOLECCA OCTHIBAHUS U HArPEBaHUs MPU U3TYUEHUH OT LIBETA
U3ITy4arouiei (MorIoarIiei) MOBepXHOCTH, CKOPOCTh UCTIAPEHUS BOJBI OT
TEMIIEPATYPHI JKUJKOCTH U IUIOLIAIN €€ IIOBEPXHOCTH, MIEKTPU3ALINS TEN U
B3aMMOJIEMCTBHE IIEKTPUUECKUX 3apsA10B, B3aUMOJICHCTBUE MIOCTOSIHHBIX MarHUTOB,
BU3YalIM3alisl MAarHUTHBIX MOJI€H MOCTOSHHBIX MarHUTOB, IEUCTBUS MAarHUTHOTO MOJIS
Ha MPOBOJIHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHnuTa, CBOMCTBA AJIEKTPOABUTaTENS
MOCTOSIHHOT'O TOKa): (hOpMYJIMPOBATH MPOBEPsiEMbIE MPEAIONIOKEHHS, COOUPATh
YCTAHOBKY U3 MPEJI0KEHHOT0 000PYA0BaHMsI, OTUCHIBATH X0/ OIbITAa U
(bopMyIUPOBaThH BHIBOJIBI;

BBITOJIHATH NPSMbIE U3MEPEHUS TEMIIEPATyPbl, OTHOCUTEIBLHOM BIIAXKHOCTH BO3/1YXa,
CHJIBI TOKA, HANPSKEHUS C UCIIOJIb30BaHUEM aHAJIOrOBBIX MPUOOPOB U JATUYMKOB
(bu3nUecKnX BEJITMYUH, CPABHUBATh PE3YIbTAThl H3MEPEHUN C YUETOM 3aaHHOM
a0COIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH UCCIIEAOBAHUE 3aBUCUMOCTU OJHOM (PU3UUECKON BETMYUHBI OT APYTOH C
MCII0JIb30BAaHUEM NPSMBIX U3MEPEHUH (3aBUCUMOCTD CONPOTHUBIIEHUS IPOBOJHUKA OT
€ro JJIMHBI, IUIOLIA/IN TIONIEPEUYHOr0 CEYEHUS U YAECIBHOTO COIPOTUBIICHHSI BELLIECTBA
MIPOBOJHMKA, CUJIbI TOKA, UYLIETO Yepe3 MIPOBOJAHUK, OT HANIPSKEHUs Ha TPOBOIHUKE,
HCCJIEIOBAaHKE MOCIIE0BATEIBLHOTO U NMAapaJUIEIbHOTO COEMHEHUN TPOBOJHHUKOB):
IUIAHUPOBATh UCCIIEI0OBAaHUE, COOMPATh YCTAHOBKY U BBIIIOJIHITH U3MEPEHUs, CIeTys
IPEeUI0KEHHOMY TUTaHy, (PMKCUPOBATh Pe3yIbTaThl MOJYYEHHOM 3aBUCHMOCTH B BHJIE
TabJIML ¥ TpauKOB, 1e7aTh BHIBOJBI 10 PE3yIbTaTaM HUCCIIEIOBAHUS;

MIPOBOAMTH KOCBEHHBIE U3MEpPEHUsI GU3NUECKUX BENUYHH (yelbHas TEII0EMKOCTh
BEIIECTBAa, COMPOTHUBIIEHNE IPOBOIHNKA, pad0Ta U MOIIHOCTb 3JIEKTPUUYECKOTO TOKA):



IUTAHUPOBATh U3MEPEHUs1, COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIEAys
NPEIOKEHHON MHCTPYKIUH, U BBIYUCIISTh 3HAUCHUE BETUUNHBL;

co0JII01aTh MpaBHiia TEXHUKH 0€30MaCHOCTH MU paboTe ¢ 1a00paToOpHBIM
00opyI0BaHNEM;

XapaKTepU30BaTh MPUHLHUIIBI JEHCTBUS H3y4YEHHBIX TPUOOPOB M TEXHUUECKUX
YCTPOMCTB € OMOPOI Ha MX ONMCaHUsA (B TOM YHCIIE: CUCTEMA OTOIUIEHHUS JJOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETP, CUETUHK IICKTPUIECKOIM
SHEPTUH, JIEKTPOOCBETUTEIbHBIE TPUOOPHI, HArPEeBATEIbHBIE IIEKTPONPUOOPHI
(mpuMepBbI), ANEKTPUUYECKUE MPEJOXPAHUTEIH, JEKTPOMArHUT, JIEKTPOBUTATEIh
MOCTOSIHHOTO TOKA), HCIIOJNB3YsI 3HAHUS O CBOMCTBAX (PU3UYECKUX SIBICHUH U
HE00X0uMbIe (PU3NIECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOUCTBA U U3MEPHUTEIbHBIE TPUOOPHI 110
CXEeMaM U CXEMaTUYHBIM PUCYHKaM (3KUIKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETD,
TUTPOMETP, IBUTATENh BHYTPEHHETO CrOPaHus, SJIEKTPOCKOII, PeOCTaT), COCTABIISATh
CXEMBI JIEKTPUUECKUX LIETIeH ¢ MoCce0BaTEeIbHbIM U MapalIeNbHbIM COSJUHEHUEM
3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX LIENel;
MPUBOIUTH MPUMEPHI (HAXOIUTH HHPOPMAIMIO O TPUMEPaX) MPAKTHUECKOTO
UCIOJIb30BaHUs (PU3UYECKUX 3HAHUM B MOBCEAHEBHOMW KHU3HU 7151 OOeCTIeUeHus
0€30MacHOCTH NPH 00paLEHUH ¢ TPUOOpaMU U TEXHUYECKUMHU YCTpOIiCTBaMH,
COXpaHEHHUsI 310pOBbs U COOJIIOIEHNS HOPM KOJIOTUUYECKOTO ITOBEJCHUS B
OKpYXKarollei cpene;

OCYIIECTBIISATh OUCK UH(popManmu usnueckoro coaepxkanusi B lutepuere, Ha
OCHOBE MMEIOIINXCSI 3HAHUHN U ITyTEM CPaBHEHHS JOMOTHUTEIBHBIX UICTOYHUKOB
BBIJICJIATH MHPOPMALIUIO, KOTOpAs SIBIISIETCSI IPOTHBOPEUNBON MIIH MOXKET OBITh
HEJI0CTOBEPHOI;

UCIIOJIb30BaTh MPH BHIIOIHEHUH YU€OHbBIX 3aJaHUH HAYYHO-TIOMYJISIPHYIO JIUTEPATypy
(bU3MUECKOro cosepkaHus, CIpaBOUYHbIE MaTepHabl, pecypchbl ceTh HTepHeT,
BJIAJIETh MPHEMaMH KOHCIIEKTHPOBAHMUS TEKCTa, TPEoOpa3oBaHust HHPOPMAIINU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO03/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U KPaTKHE YCTHBIE COOOIIEeHus, 0600111as
UH(POPMALIMIO U3 HECKOJIBKUX UCTOUHUKOB (PU3MUECKOTO COJIEPKAHUSA, B TOM YHUCIIE
myOJIMYHO MPEACTABIATh PE3YIbTAThl IPOEKTHOM MU MCCIIE10BaTENbCKON
JIEATEIIbHOCTH, ITPH 3TOM I'PaMOTHO UCMOJIb30BATh M3YUEHHBIN MMOHATHITHBIN anmapar
Kypca (pU3MKH, COMPOBOXKIATh BHICTYINICHHE MTPE3EHTAIEH;

IPY BBIIOJIHEHUH YYEOHBIX MPOEKTOB U UCCIIEAOBAHUM (PU3NYECKHUX MPOLIECCOB
pacrpenensaTb 0053aHHOCTH B IPYIIIE B COOTBETCTBUHU C MIOCTABJICHHBIMU 33JjauaMH,
CJICZINTH 32 BBIITOJIHEHUEM TUIaHa JISHCTBUN M KOPPEKTUPOBATH €r0, aJIeKBAaTHO
OILICHUBATh COOCTBEHHBIH BKJIAJ B JICSITEIILHOCTD TPYIIIbI, BEICTPAUBAThH
KOMMYHHKaTHBHOE B3aMMOICHCTBHE, IPOSBIISAL TOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K koHiy 00yueHus B 9 Kj1acce npeMeTHbIE pe3ysIbTaThl Ha 6a30BOM YPOBHE JOJKHBI
oTpaxarb chOPMHUPOBAHHOCTh y O0OYUAIOIIUXCSl YMEHUI:

HCIIOJIb30BATh MOHATHSA: CUCTEMA OTCUETa, MaTepUalIbHAs TOUKa, TPAEKTOPHUS,
OTHOCHUTEJIBHOCTh MEXaHMUECKOTO JBMKEHUS, Nedopmanus (ynpyras, njiacTudyeckas),
TPEHME, IEHTPOCTPEMUTEIBHOE YCKOPEHHUE, HEBECOMOCTD U NEPETPY3KH, LIEHTP
TSKECTH, AOCOIIOTHO TBEP/IOE TEJO, IEHTP TAKECTU TBEPAOIO Tella, paBHOBECHE,
MeXaHU4YecKue KoueOaHus U BOJIHBI, 3BYK, HHPPa3BYK U YIbTPa3BYK,



3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJla 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTH U
JaTbHO30PKOCTh, CIIEKTPbI UCITYCKAaHUS | MOTJIOIIEHUS, anbda, 6eTa- U raMma-
U3JIy4ECHMS, U30TOIIbI, SJCPHAst DJHEPIETHUKA;

pa3ianyath SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE TBUKEHHIE, CBOOOIHOE MaIeHHE Tell, PABHOMEPHOE
JBUKEHHE 110 OKPYKHOCTH, B3aUMOJICHCTBUE TEJl, PEAKTUBHOE JIBUKCHUE,
KosiebaTebHOe IBM)KEHHUE (3aTyXarollre U BEIHYK/ICHHBIE KoJieOaHus ), pe30HAaHC,
BOJIHOBOE JIBUJKEHHUE, OTPAKEHUE 3BYKA, IPSIMOJUHEUHOE PACIIPOCTPAHEHUE,
OTPa)KEHUE U MIPEIIOMIICHUE CBETA, [IOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JIOKEHUE
0esIoro CBeTa B CIEKTP U CIOKEHUE CIIEKTPaIbHBIX LIBETOB, AUCIIEPCHSI CBETA,
€CTECTBEHHAsI paJIM0AKTUBHOCTb, BOSHUKHOBEHHE JIMHEWYATOrO CIIEKTpa U3JIy4EHNUs)
10 ONHUCAHMIO UX XapPaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLINUX
JTaHHOE (hU3HUECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHNE U3yYCHHBIX (PM3NYECKUX SBICHUI B OKpYKAIOIIeM MHpe (B
TOM 4Hcie (PU3UUYECKHE SBJICHUS B IPUPOC: IPUIUBHI M OTIUBBI, IBHKCHUE TIAHET
ConHe4yHOM CUCTEMBI, PEAKTUBHOE ABUKEHUE KUBBIX OPTraHU3MOB, BOCHPUSITHE 3BYKOB
JKUBOTHBIMU, 3€MJIETPSICEHUE, CEIICMUYECKHE BOJIHBI, IlyHAMH, 3X0, [IBETa TeJl,
ONTHUYECKHUE SIBJICHUS B IPUPOE, OMOJIOTNYECKOEe AeMCTBHE BUIUMOTO,
yIBTPapUOIETOBOTO U PEHTITCHOBCKOT'O U3ITy4YEeHUH, €CTECTBEHHBIN PaIMOAKTUBHBIN
¢doH, KOCMUYECKHE TyYH, paAHOAKTUBHOE U3TyYCHHE MPUPOJIHBIX MUHEPAJIOB,
JeiCTBUE PaJIMOAKTUBHBIX U3ITyYEHUN Ha OPraHU3M YeJIOBEKa), IPU 3TOM MEPEBOIUTH
MPAKTHUYECKYIO 33]1a4y B y4E€OHYIO, BBIIEIATH CYIIECTBEHHbBIE CBOMCTBA (MIPU3HAKH )
(bu3NYECKUX SIBICHUN;

OIMCHIBATh U3yYCHHBIE CBOMCTBA TEJ U (PU3MUYECKHE SIBJICHUS, UCTIONB3YS (PHU3NIECKUE
BEJIMUMHBI (CPEIHSSA U MTHOBEHHAs! CKOPOCTh Tejla MPU HEPAaBHOMEPHOM JIBUXKEHUH,
YCKOPEHHE, IEpEMELLEHNE, ITyTh, YIIIOBas CKOPOCTh, CUJIa TPEHUS, CUjla YIPYTOCTH,
CHUJIA TSAKECTH, YCKOPEHHE CBOOOTHOTO MaJICHUS, BEC Tea, UMIYJIbC TENa, UMITYJIbC
CHWJIBI, MEXaHUYEeCKasi paboTa U MOIIHOCTb, MOTEHIMANIbHAS YHEPT U TeJa, TOJAHITOTO
HaJ| TIOBEPXHOCTBIO 36MJIM, ITIOTEHIMAIbHAS DHEPIU CKATOM MPYKUHBI, KWHETUYECKas
SHEPIus, MOJIHAs MEXaHUYecKasi SHEPIHsl, IEPUOJI U YacTOTa KoJeOaHuH, JUIHa
BOJIHBI, TPOMKOCTB 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, ITOKA3ATENb MPEIOMICHHS
Cpelibl), IPY ONMMCAHNUN PABUIBHO TPAKTOBATh (PU3UUECKHUM CMBICT UCTIOIb3YEMBIX
BEJIMYMH, 0003HAYCHUS U eTUHUIIBI (PU3MUECKUX BEIUYHH, HAXOIUTh (POPMYJIBI,
CBSI3bIBAIOIME JAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMU BETUYHMHAMM, CTPOUTH
rpaUKu U3y4yeHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3UUECKUE SBIECHUS U MPOLIECCHI, UCIOJIB3YS 3aKOH
COXPaHEHHUs DHEPIUH, 3aKOH BCEMUPHOT'O TATOTEHHUS], IIPUHLIUII CYIEPIIO3ULUU CHUII,
IIPUHIUII OTHOCUTEIBLHOCTH [ 'anmuiies, 3akoHbl HpI0TOHA, 3aKOH COXpAaHEHMs UMITYJIbCa,
3aKOHBI OTPAKEHHUSI U IIPEJIOMIICHHUSI CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOT0 U
MacCOBOTO YHCEII TP AAEPHBIX PEAKIUAX, [IPU ITOM J1aBATh CIOBECHYIO
(bopMyITHMPOBKY 3aKOHA U 3aIlIMChIBATh €M0 MaTEMATHUECKOE BBIPAXKEHHUE;

O0BICHATH (PU3NUECKHE MPOLIECCH U CBOMCTBA Tell, B TOM YHCIIE U B KOHTEKCTE
CUTYyalUi IPAKTUK OPUEHTUPOBAHHOIO XapaKTepa: BbISABIATh IPUYMHHO-
CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JTIOTUYECKHUX IIaroB ¢ OMOpOi Ha 2—
3 M3Y4YEHHBIX CBOMCTBA PU3NYECKUX SABJICHUH, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;



pemarh pacu€THbIC 3a7a4n (OMUPAIOITUECS HAa CUCTEMY U3 2—3 ypaBHEHHH ), UCTIONb3YS
3aKOHBI U (OPMYJIBI, CBSA3BIBAIOIINE (PU3UUECKUE BEIMUUHBI: HA OCHOBE aHAJIN3a
YCITIOBHSA 33J]a4M 3aIMChIBAaTh KPATKOE YCIOBHUE, BBISBIATH HEIOCTAIOIINE WIIH
n30BITOYHbIE TaHHbIE, BEIOUPATh 3aKOHBI U (GOPMYJIIbI, HEOOXOUMBIE JJIs PEIICHUS,
MIPOBOAUTDH PACUEThl U OLIEHUBATH PEATUCTUYHOCTD MMOJYYEHHOTO 3HAUCHHUS
(U3HYECKON BETMINHBL;

pacrio3HaBarth MpooOIEMbl, KOTOPBIE MOXKHO PEIIUTh MPHU MOMOIIH (HU3NIECKUX
METO/IOB, UCIIOJIb3Ysl OMMCAHUE UCCIIEIOBAHMSI, BBIACIISATH IPOBEPSIEMOE
MIPEJIIOJIOKEHNE, OLIEHUBATh PAaBUIILHOCTD MOPSAIKA TPOBEACHUS UCCIEI0BaHNUS,
JIeNaTh BBIBOJIbI, HHTEPIIPETUPOBAThH PE3yAbTaThl HAOIIOCHUN U OIIBITOB;

IPOBOJUTH OMBITHI IO HAOIIONEHUIO (PU3UUECKUX SBICHUN MM (PU3UUECKUX CBOMCTB
Tel (M3ydeHne BTOporo 3akoHa HeloToHa, 3aK0HA COXpaHEHUS SHEPTUH, 3aBHCUMOCTh
nepuoa KojaebaHui mpyKMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPY>KUHBI U
HE3aBHCHUMOCTH OT aMILTUTY bl MaJIbIX KOJICOaHH, MPSIMOIMHEHHOE pacpOCTpaHEeHHE
CBETa, pa3JIoKeHHEe OEJI0r0 CBETa B CIIEKTP, U3YUYCHUE CBOHCTB N300paKeHUS B
TUTOCKOM 3€pKaJie ¥ CBOMCTB M300paskeHMs IpeIMETa B COOMpAIOIIeH JINH3E,
HAOJI0/IEHUE CIUTOMIHBIX U IMHEHYAThIX CIIEKTPOB U3IIYUEHUS): CAMOCTOATEIHHO
co0upaTh YCTaHOBKY U3 N30BITOYHOTO HaOOpa 000pyI0BaHMS, OIMICHIBATH X0 ONbITA U
€ro pe3yabTaThl, (POPMYIUPOBATH BHIBOIBI;

IPOBOJUTH MTPH HEOOXOJAUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OTIPEIEIIsisl CpeIHee
3HaYEHHE U3MEPAEMOil BEIMYMHBI ((POKYCHOE PACCTOSHUE COOMPAIOIIEH JTUH3BI),
000CHOBBIBAThH BBIOOP Crioco0a u3MepeHust (M3MEPUTEIIBHOTO MPUOopa);

IIPOBOJIUTH UCCIIEAOBAHNE 3aBUCUMOCTEH (PU3MUECKUX BEIMYHH C HCIIOJIb30BAaHUEM
NPSMBIX U3MEPEHHH (3aBUCHMOCTb ITyTH OT BPEMEHH IPH PABHOYCKOPEHHOM
JIBUKEHUH 0€3 Ha4allbHOM CKOPOCTH, Mepro/ia KoiebaHuil MaTeMaTH4eCKOro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPaXXEHUs CBETA OT yIJla NaJIeHus 1
yIJ1a IpejIOMIICHHUs OT YyIjla MaJieHns): INIaHUPOBaTh UCCIIEI0BaHUE, CAMOCTOSTEILHO
coOMpaTh YCTaHOBKY, (PMKCUPOBATH PE3YIbTATHI OJYICHHON 3aBHCUMOCTH
(GU3NIeCKUX BETMYMH B BUJIE TAOJIUI] U TPApHUKOB, AETATh BEIBOJBI IO PE3yJIbTaTaM
UCCIIE/IOBaHMS;

POBOJUTH KOCBEHHbBIE U3MEPEHUS (PU3NUECKUX BEITMUUH (CPEeIHSS CKOPOCTh U
YCKOpEHHE TeJia MPH PaBHOYCKOPEHHOM JBIDKEHUH, YCKOPEHUE CBOOOIHOTO MaACHNS,
KECTKOCTD MPYNKUHBI, KOOPPUIUEHT TPEHUSI CKOJIBKEHUS, MEXaHU4YecKasi paboTa u
MOIIHOCTb, YaCTOTa U NMEPUO/ KoJIeOaHUH MaTeMaTHYECKOTO U MPYXHUHHOTO
MasiTHUKOB, ONITHYECKas crjla COOMpArOLIel JTUH3bI, paliOAKTUBHBIN (HOH):
TUTAHUPOBATh U3MEPEHUsI, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBITTOJTHS T
U3MEpPEHUs, CIeTys PEI0KEHHOW MHCTPYKIINH, BEIYUCIIATH 3HAYEHUE BETMUNHBI U
aHAJTM3UPOBATH MOJyYEHHBIE PE3YyJIbTATHI C YIETOM 3a/JaHHOMN MOTPEIIHOCTH
U3MEPEHHUI;

coOiroaaTh NMpaBuiia TEXHUKU 0€30IacCHOCTHU IpU padoTe ¢ 1abopaTOPHBIM
00opy0BaHUEM;

pas3in4aTh OCHOBHBIE MIPU3HAKH MU3YUYEHHBIX (PU3MUECKUX MOJIENei: MaTepruaibHas
TOYKa, a0COIIOTHO TBEP/IOE TEJIO, TOUCUHBI HCTOYHUK CBETA, Iy, TOHKas JINH3A,
IUTaHeTapHast MOJIeNb aATOMA, HYKJIOHHAst MOJIEJIb @aTOMHOTO S/Ipa;

XapaKTeprU30BaTh MPUHIUIIBI ACHCTBUS H3YIEHHBIX MPHOOPOB M TEXHUIECKUX
YCTPOKCTB C OMOPO HA MX OMUCAHUS (B TOM YHCIIE: CTUAOMETP, TATYUKH TTOI0KEHUS,



paccTosHUS U YCKOPEHHUs, paKeTa, 9X0JI0T, OYKH, IEPUCKOI, (poToanmapar, ONTHUYECKHUE
CBETOBO/Ibl, CIIEKTPOCKOII, 103UMETP, KaMmepa BuibcoHa), ncnosnb3ys 3HaHUs O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOXOIUMBIE (PU3HUECKUE 3aKOHOMEPHOCTH;
HCIIOJIB30BaTh CXEMBbI U CXEMAaTUYHbIE PUCYHKU U3YUEHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTENIbHBIX TPUOOPOB M TEXHOJIOTUYECKUX MPOLECCOB MPU PEUICHUH yueOHO-
NPAaKTUYECKHX 3a/1a4, ONITUYECKUE CXEMBI JIJIS IIOCTPOCHUS H300paKEHUH B INIOCKOM
3epKajie U coouparolei JuH3e;

MPUBOJIUTH MPUMEPHI (HAXOIUTH HHPOPMAIIIO O IPUMEPaX) MPAKTHUECKOTO
UCIOJIb30BaHUs (PM3NYECKUX 3HAHUM B MOBCEAHEBHOM KHU3HU 17151 0OecTieueHus
0€301acCHOCTH MTpU OOPALIEHNUHU C TPHOOpPaAMH U TEXHUUECKUMH YCTPOHCTBAMH,
COXpPaHEHHs 3I0POBbsI U COOJIOJICHUS HOPM SKOJIOTUYECKOTO ITOBEICHUS B
OKpYKalolllei cpee;

OCYIIECTBIISATh TOUCK UH(popManuu (uznueckoro coaepkanus B lurepuere,
CaMOCTOSITENILHO (POPMYIUPYS MOUCKOBBIH 3aIIPOC, HAXOAUTH MYTH ONpeAeTICHUs
JIOCTOBEPHOCTH MMOTYYCHHON MH(POPMAITUN Ha OCHOBE UMEIOIINXCS 3HAHUN U
JIOTIOJIHUTEIIbHBIX HCTOYHUKOB;

MCIIOJIb30BaTh MPY BHIMOIHEHUH YUYE€OHBIX 33JaHUN HAYYHO-TIONYISPHYIO JTUTEPATypy
buznyecKoro cogepxkaHus, CipaBOUYHbIE MaTEpUalbl, pecypchl cetu HTepHeT,
BJIAJIETh MPHEMaMH KOHCIIEKTHPOBAHHUS TEKCTa, TPeoOpa3oBaHust HHPOPMALINU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

C03/1aBaTh COOCTBEHHBIE MMCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE MH(OpMaIIUU
U3 HECKOJIbKUX UCTOYHUKOB (PU3UUYECKOTO COACPIKAHUS, ITYOTUYHO MPEICTABIATh
pe3yabTaThl IPOEKTHON MM MCCIIE0BATENBCKON AEATENBHOCTH, IIPYU 3TOM IPAMOTHO
UCTIOJIb30BaTh M3YYCHHBIH MOHATUIHBIN anmapaT U3y4aeMoro paszena GU3NKa U
COIMPOBOXKAATH BBICTYIJICHUE MPE3EHTAIUEH ¢ yUéTOM 0COOEHHOCTEN ayTuTOPUU
CBEpPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KoHTpoJbHBI IIpakTHyeckn
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
e padoThl e padoThlI
pecypcsl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKOLIEr0 MUpa
bu6mmoreka [IOK
1.1 ®dusnka - HayKa O PUPOJIC 2 0 0 https://m.edsoo.ru/7f41619
4
bu6mmoreka [IOK
1.2 duszruecKue BETHUNHBI 2 0 1 https://m.edsoo.ru/7f41619
4
bu6mmoreka [IOK
1.3 EcrecTBeHHOHAYUHBIN METO/I TO3HAHHUSI 2 0 1 https://m.edso0.ru/7f41619
4
Hroro no paszneny 6 0 2
Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 CtpoeHue BelecTa 1 0 0 https://m.edso0.ru/7f41619
4
JIBr>KeHWE U B3aUMOJIEVICTBUE YaCTH Bu6miorexa LIOK
2.2 A B 2 0 0 https://m.edso0.ru/7f41619

BEIECTBA

4



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubmuorexa [JOK

2.3 ArperaTHbie COCTOSTHHS BEIIECTBA 2 https://m.edsoo.ru/7f41619
4
Uroro no pazueny )
Paznen 3. /IBu:xeHue U B3auUMo/ielicTBHE TeJl
bubmuorexa [JOK
3.1 MexaHUYeCKOE IBHKCHUC 4 https://m.edso00.ru/7f41619
4
bu6mmoreka [IOK
3.2 Wuepius, Macca, INIOTHOCTD 9 https://m.edsoo.ru/7f41619
4
bubmuorexa [JOK
3.3 Cuna. Bungsr cun 10 https://m.edso00.ru/7f41619
4
Hroro no paszneny 23
Pa3nen 4. /laBienue TBEPABIX TeJ, :KUAKOCTEH U ra3oB
N bubmuorexa [JOK
4.1 Aapnertne. Ilepenata napnetns TeepaLMI 3 https://m.edso00.ru/7f41619
TeJaMH, KUJAKOCTSIMH U Ta3aMH 4
bu6nmoreka [JOK
4.2 JlaBaeHue sKUIKOCTH 5 https://m.edso0.ru/7f41619
4
bu6mmorexa [IOK
4.3 ATMmocepHoe naBiieHue 5 https://m.edso0.ru/7f41619

4



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

JleiicTBHE KUAKOCTU U Ta3a HA OTPYKEHHOE

bubmuorexa [JOK

4.4 7 2 https://m.edso0.ru/7f41619
B HUX TEJIO
4
Hroro mo pazneny 20 2
Paszgea S. Pabora u MOIIHOCTH. JHEPrust
bubmuorexa [JOK
51 Pabota u momHOCTH 3 0 https://m.edso0.ru/7f41619
4
bu6mmoreka [IOK
5.2 [TpocThie MeXaHU3MbI 5 2 https://m.edso0.ru/7f41619
4
bubmuorexa [JOK
5.3 MexaHuuecKast SHEPrHs 4 0 https://m.edsoo.ru/7f41619
4
Hroro no pazneny 12 2
PeszepBHOe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ KoHnTposbHbI IIpakTnyecku
NMpOrpaMMblI Bcero o0pa3oBaTejbHbIE
e padoThbl e padoThlI
pecypchl
Pa3gen 1. TensioBbIe IBJICHUS
bu6mmoreka [IOK
1.1 CTpoeHue U CBOICTBA BEIIECTBA 7 0 0 https://m.edsoo.ru/7f4181c
€
bu6mmorexa [IOK
1.2 TerutoBbIie MPOIIECCHI 21 2 4 https://m.edsoo.ru/7f4181c
€
Htoro no pazneny 28 2 4
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
DneKTpuYecKue 3apsapl. 3apsHKeHHBIC Tea Bubmiorexa LIOK
2.1 . 6 0 0 https://m.edsoo.ru/7f4181c
U UX B3aMMOJICHCTBHE e
bu6mmoreka [JOK
2.2 [ToCTOSTHHBIH NEKTPHUUECKHIA TOK 20 2 5 https://m.edsoo.ru/7f4181c
€
bu6mmoreka [JOK
2.3 MarHuTHBIC SIBJICHUS 6 0 0 https://m.edsoo.ru/7f4181c
€
bu6mmoreka [JOK
2.4 DNeKTpOMarHuTHAS WHIYKIIHS 6 1 1 https://m.edsoo.ru/7f4181c
€



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

Htoro mo pazneny 38
PeszepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68 10

I[TPOT'PAMME




9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ KonrtpoabHubie IIpakTHyeck
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI ue padboTsbl
pecypcsbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
MexaHnnyeckoe ABUKEHUE U CIIOCOOBI €T0 bubmmoreia LIOK
11 A 14 1 1 https://m.edsoo.ru/7f41ada
OMHCAHUS
6
bu6mmorexa [IOK
1.2 BzaumoneiicTBue Ten 16 1 2 https://m.edsoo.ru/7f41ada
6
bu6mmoreka [IOK
1.3 3aKOHBI COXPaHCHUS 10 1 0 https://m.edsoo.ru/7f41ada
6
Hroro no paszneny 40 3 3
Pa3nen 2. Mexanuyeckne KoJjie0aHUS U BOJHBI
bu6mmoreka [JOK
2.1 Mexannueckue KoneOaHus 7 0 1 https://m.edsoo.ru/7f41ada
6
bu6mmoreka [JOK
2.2 MexaHnuueckre BOJIHBI. 3BYK 8 1 0 https://m.edsoo.ru/7f41ad4a
6
1 1
Wroro no pazueny 15

Pa3nes 3. CBeToBbI€ AABJICHHS. JJIEKTPOMATHUTHBIC BOJIHBI



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

bubmuoreka [JOK

3.1 3aKOHBI PACIIPOCTPAHEHHUS CBETA 4 https://m.edsoo.ru/7f41ada
6
bubmuorexa [JOK
3.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 https://m.edsoo.ru/7f41ad4a
6
bubmuoreka [JOK
3.3 PazioxxeHue 6e10ro cBeTa B CIIEKTP 5 https://m.edsoo.ru/7f41ada
6
DEeKTPOMarHUTHOE MOJIE U Bubmiorexa LIOK
3.4 6 https://m.edsoo.ru/7f41ada
3JIEKTPOMArHUTHBIC BOJIHBI 5
Htoro no pazneny 15
Paznen 5. KBaHnTOBBIE SIBJICHUSA
bu6nmoreka [JOK
51 HcnyckaHue U TIOTJIONIEHHE CBETa aTOMOM 5 https://m.edsoo.ru/7f41ada
6
bu6mmoreka [JOK
5.2 CtpoeHune aTOMHOTO si7pa 3 https://m.edsoo.ru/7f41ada
6
bu6mmoreka [JOK
5.3 SlnepHble peakiuu 9 https://m.edsoo.ru/7f41ada
6
Uroro no pazgeny 17

Pa3nes 6. [loBTOpuTE1bHO-0000 1AM MOYJIb



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

6.1 [ToBTOpEeHHE M 0000IIIEHNE CONEePKAHUS

bubmuoreka [JOK

9 https://m.edsoo.ru/7f41ada
Kypca ¢pusuku 3a 7-9 kimacc 5
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
/i Tema ypoka Beero KoHTpoJbHBI IIpakTHyeckn 0BpPa30BATENBHBIE
e padoThl e padoThlI pecypenI
®dusuka — HayKa o npupoje. ABieHus
1 TIPUPO/IBI 1 0 0
CraproBas TuarHocTuka
Ouznyeckue TepMUHBL. MeToAbl HAyYHOTO
2 MO3HAHMUSL. OHI/IS&HI/IC @mn%ﬁm&x :;JIGHI/HZ 1 0 0 bubmorexa LIOK
N https://m.edsoo.ru/ff09f72a
C TIOMOIIIBIO MOJIeNei
Ou3nyecKue BEJIMYUHBI U UX U3MEPEHHE
To4YHOCTH M MOTPEIIHOCTH U3MEPEHHHA 1 0 0
JlaGopatopHas pabota Nel «Omnpenenenue
5 NOKa3aHUH U3MEPUTENILHOI0 IPUOOpa» 1 0 5
JlaGopaTtopHnas pabota Ne2 «3mepenue
pa3MepoB MaJbIX TEI»
6 ®usznKa u ee BIUIHUE HA Pa3BUTHE TEXHUKU 1 0 0
Ctpoenue BemecTBa. OIBITHI,
7 I[OIIZaBBIBaI-OH_[I/Ie JIUCKPETHOE CTPOEHUE 1 0 0 bubmorexa HOK
https://m.edsoo.ru/ff09fe0a
BelecTsa. MoJeKyiibl
8 bpoynosckoe neuxenue. Auddysus B 1 0 0 bubnnoreka [JOK
rasax, ®HJIKOCTSIX M TBEPbIX TeIax https://m.edsoo.ru/ff0a013e
9 B3anmMHoe nputTskeHne 1 OTTaIKUBaHHUE 1 0 0

MOJIEKYI



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

AI‘pGFaTHHe COCTOSAHHA BCUICCTBA.

10 Paznuune B MOJIEKYIISIPHOM CTPOCHHUH
TBEPJIbIX TEJ, )KUJIKOCTEH U Tra30B
1 O6o6mienue no pazneny «llepBoHadanbHbIe E’E:Si?/?r:::jifi(.)rﬁlfmao 37
CBEJICHUS O CTPOSHUHU BEIIIECTBAY 3
12 Mexannueckoe aBuxeHue. PaBHoMepHOeE U bubmumoreka [IOK
HEPaBHOMEPHOE JIBIKCHUE https://m.edsoo.ru/ff0a05c6
13 Cxkopoctb. Enununel ckopoctu bubmorexa LIOK
https://m.edsoo.ru/ff0a079c
14 Pacyer myTu 1 BpeMeHH JBUKEHUS bubmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 [IpsamosinHENHOE PAaBHOYCKOPEHHOE
JBIDKCHUE. Y CKOPEHUE
16 Vsepiuns, bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0c10
17 B3aumoneiictBue ten
18 Macca rena. Ennaunnel macceel. 3mepenune
MAaccChl TeJla Ha Becax
19 Jla6opaTtopHnas pabota Ne3 «3mepenue
MacchI Telna
20 [TmoTHOCTH BemecTBA. bubmmoreia LIOK
https://m.edsoo.ru/ff0a0fee
JlaboparopHas pabota Ned «3mepenue
91 o0BemMa TBepJI0ro Tea

JlaGopatopHas pabota Ne5 «Omnpenenenue
TUIOTHOCTH TBEPAOTO TEIIA»



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

PacueT macchl 1 00beMa TeJIa 0 ero

bubmuoreka [JOK

22 IJIOTHOCTH. https://m.edsoo.ru/ff0al23c
Pewenne 3anad no remam «MexaHH4YeCKoe

23 IBIKeHUEY, «Maccay, «I1IToTHOCTD
BEIIIECTBAY
KontponpHas padora Nel mo remam

24 «MexaHn4uecKoe JBIKEHUE», »Maccay,

»INOTHOCTH BELIECTBA»
25 Cuna. fIBnenue tarorenus. Cumia TSKECTH
bubmuorexa [JOK
26 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ff0al77
3
CBs13b MEX/ly CUJION TSKECTH U MacCcou
Tena. Bec Tena. Pemenue 3ama4d mo reme bu6mmoreka [IOK

27 "Cuna tspxectu'". Cuna TSDKeCTH Ha IPYTHX https://m.edsoo.ru/ff0al50
riaHeTax. Gu3nyeckre XapakTepuCTUKU 2
TJIaHeT
JlaGopatopHas pabota Ne6 «M3yueHue

28 3aBHCUMOCTH pacTskeHHs (1edopMmarvn)

HPYKUHBI OT IPUIOKEHHON CHITBD)
Wsmepenue cuit. lunamomerp.

29 JlaGopatopHas pabota Ne7 «I'pagynpoBanue bubnuoreka [IOK
NPYKUHBI U U3MEPEHHE CHIT https://m.edsoo.ru/ff0al8cc
JTMHAMOMETPOM

30 CroxkeHue ABYX CHJI, HAPABJIEHHBIX 110 bubnuotexa [JOK
OJTHO¥ mpsiMoii. PaBHOIEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70

31 Cwita Tpenus u e€ BUIbL. TpeHue B IpUpoe bubnuotexa [JOK

U TEXHHUKE

https://m.edsoo.ru/ff0alb9c



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

JlaGopaTtophnast pabota Ne§ «M3yuenue
3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKCHUS OT

bu6mmoreka [IOK

32 CHITBI JJABJICHHUS M XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS TTOBEPXHOCTEH»
Pemenue 3amay mo Temam: «Bec Temay,
33 «Fpa(bnqecfoe M300pakKCHUE CHIT» bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0alde0
«Cuiby, «PaBHOACHCTBYIOIIAS CUIT»
KonTponbsHas padora Ne 2 mo temam: «Bec
34 Tenay, «I'padhuyeckoe U300paKEHUE CHIT»,
«Cusb»
35 Hasnenue. CiocoObl yMEHBIICHUS U bubnuorexa [JOK
YBEJIMUYCHUS IaBJICHHSI https://m.edsoo.ru/ff0a20a6
bubmuorexa [JOK
36 I[aBneI{He ra3a. 3aBUCUMOCTb JJaBJICHUS ra3a https://m.edsoo.ru/ff0a237
0T 00BbEMa, TEMIIEPATyPHI 6
[lepenava naBieHust TBEPABIMU TeIaMU Bubmiorexa LIOK
37 ’ https://m.edsoo.ru/ff0a25b
KUAKOCTAMHU U Ta3zamu. 3akoH [lackans 0
bu6mmoreka [JOK
38 I[aisneHHe B )KHJIKOCTH U rase, BEI3BAHHOE https://m.edsoo.ru/ff0a271
JENCTBUEM CUJIBI TAKECTH 3
Pemenwne 3anay no Teme «JlaBnenue B Bubmiorexa LIOK
39 https://m.edsoo.ru/ff0a282
KUAKOCTHU U Tase. 3akoH [lackamsa» 5
Coo0mmarommecs: Cocyabl bu6mmorexa [IOK
40 https://m.edsoo.ru/ff0a297

0



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970

Bec Bo3ayxa. ATMOcdepHOe JaBlicHHE

bubmuoreka [JOK

4 https://m.edsoo.ru/ff0a2b5a
Wsmepenune atmochepHoro gasnenus. OnbIT bubmumoreka [IOK
42
Toppuuenn https://m.edsoo.ru/ff0a2da8
bapometp-anepousa. Armocdeproe bubmuorexa [JOK
43 JABJICHUE HA Pa3IMIHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2b5a
42 Manometpsl. [lopiiHeBo# KUIKOCTHBIN
Hacoc
I'mapaBauyeckuit mpecc bubnnoreka [JOK
45 https://m.edsoo.ru/ff0a313
6
. bu6mmoreka [IOK
46 JleiCTBIe KUAKOCTH 1 a3a Ha https://m.edsoo.ru/ff0a327
MOTPYKEHHOE B HUX TEJIO. 5
bu6mmoreka [IOK
47 ApxumenoBa cuia https://m.edsoo.ru/ff0a327
6
JlaGopaTtopHnast pabota Ne9 «Onpenenenne
48 BLITaJII)KHBzfomepI‘/'I CHJIBI I[CP'ICTBzIOI[HIGfI Ha bubmorexa [JOK
’ https://m.edsoo.ru/ff0a33fc
TEJI0, IOTPY>KEHHOE B KUJKOCThH)
49 [TnaBanue Ten bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3a96
50 JlaGopatopHas pabota Nel0 «BriscHenue
YCIIOBUH TJIaBaHUS TENA B KHUIKOCTH
51 Pemienue 3a1au no remam «ApxumeoBa

cuiiay, «Y CcnoBUS MIaBaHUS TSI



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3a96

52

IInaBanus cynos. Bo3nyxomnnasanue

Pemenne 3aja4d 110 TCMaM: «IlmaBanue

bubmuorexa [JOK

53 cynoB. Bo3ayxormuiaBanue», «JlaBicHue https://m.edsoo.ru/ff0a365
TBEPABIX TN, KUJAKOCTEH U Ta30B)» 4
Kontponbnas padora Ne 3 mo teme

54 «/laBiIeHHE TBEPABIX TE, )KUIKOCTEH U
ra3oB»

55 Mexanundeckas padora. EquHUIBI padoThI bu6mmoreka [IOK

https://m.edsoo.ru/ff0a3f82

56 MoiHocTh. EqUHUIBI MOIITHOCTH bu6mmoreka [IOK

https://m.edsoo.ru/ff0a3f82

57 IIpocteie Mexanu3msl. Peryar. PaBHOBecHe
CWJI Ha pblYare

58 MOMEHT CHJIBI
Pbruaru B TexHuke, OBITY U IPUPO/IE.

59 JlaGopatophas pabota Ne 11 bubnuorexa [IOK
«MccnenoBanue yciIoBUi paBHOBECHS https://m.edsoo.ru/ff0a478e
peIaara

50 [IpumeHeHue mpaBuia paBHOBECHS pblyara K
0510Ky. «30JI0TO€ IPABHUIIO» MEXAHUKHI
Pemenue 3amau nmo teme «YciIoBus bu6mmoreka [IOK

61
PaBHOBECHSI pbIUara https://m.edsoo.ru/ff0a48a6
Koaddumment nonesHoro neicTpust

62 MEXaHH3Ma.

JlabopaTtopHnas pabota Ne 12 «M3mepenue
KII/] HaKJIOHHOW MIOCKOCTH»



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

Mexanandeckas OQHCPIHUA. Kunernueckas u

bubmuoreka [JOK

63 1 0 https://m.edsoo.ru/ff0a425
MOTCHITUATbHAS DHEPTHUS 5
3aK0OH COXpaHEHUsI MEXaHUYECKON IHEPTrUn bubmmoreka [JOK
64 1 0 https://m.edsoo.ru/ff0a436
0
65 KonTtponsnas padora Ne 4 o teme «Pabora 1 0
Y MOIIHOCTb. DHEPrus»
66 Pabora ¢ Tekctamu o Teme "MexaHudecKoe 1 0 bubmuorexa [JOK
JBIDKeHHE" https://m.edsoo.ru/ff0adee6
Pabora ¢ Tekctamu no Teme "JlaBicHue bubmuorexa [JOK
67 . y 1 0
TBEPABIX TEJ, KUAKOCTEH U ra30B" https://m.edsoo.ru/ff0a4ffe
68 Pabora ¢ Tekctamu o Teme "Pabora. 1 0
MormuHocTb. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

[TPO'PAMME



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
/i Tema ypoka Beero Kontpoabnbl | IlpakTnueckn o0pa3zoBaTebHbIe
e padoThlI e padoThl pecypeni
OcHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO-
KHMHETUYECKOM TEOpUHU CTPOCHHUSI BEILIECTBA. Bu6miorexa I[OK
1 OIbIThL, NOATBEPKAIOUIIE OCHOBHbIE 1 0 0 https://m.edsoo.ru/ff0a525
TMIOJIOKEHHUS MOJIEKYJISIPHO-KHHETHYECKOM 6
Teopuu. Macca u pa3mMepbl aTOMOB U MOJICKYJI
5 ArperaTHble COCTOSIHUS BEILIECTBA 1 0 0 Bbu6moreka [JOK
https://m.edsoo.ru/ff0a540e
CmaunBaHuE U KalWUISIPHbIE SBJICHUS Bbu6moreka [JOK
3 1 0 0 https://m.edsoo.ru/ff0a553
0
4 Temneparypa. BHyTpeHHss sHeprust 1 0 0 bubmuoreka [IOK
https://m.edsoo.ru/ff0a5a26
5 CrniocoObl U3MEHEHUS BHYTPEHHEH YHEPTUU 1 0 0 bubnnorexa [JOK
https://m.edsoo.ru/ff0a5c60
TermnonpoBoIHOCTH bubmuoteka [IOK
6 1 0 0 https://m.edsoo.ru/ff0a641
2
Kounsekuus. U3nyuenue bubmuoreka [JOK
7 1 0 0 https://m.edsoo.ru/ff0a641
2
8 KommgectBo TennoTel, EquHAIIB 1 0 0 bubanoreka [JOK

KOJIMYECTBA TCIIJIOTHI

https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

VY aenpHas TEII0eMKOCTh

bubnunoreka LIOK

9 https://m.edsoo.ru/ff0a697
6
Pacuer xonuyecTBa TEIUIOTHL. Y paBHEHHE Bu6muoteka [JOK
10 TEIJIOBOTrO OanaHca https://m.edsoo.ru/ff0a708
8
JlaboparopHas pabota Nel «/3yuenue
11 KaJIOIﬁI))I/IMe’Il‘)pa» I3Ial6opaT0pHasl $6OTa No2 bubmmorexa LIOK
’ https://m.edsoo.ru/ff0a6a98
«M3yuenHue npoiecca TEII000OMEHa
12 JlaboparopHast pabora Ne3 «M3mepenue
YACIBHOU TEIJIOEMKOCTH BEIIECTBAY»
DHeprus TOIMBa. Y AeiabHas TeIioTa bu6nmoreka LIOK
13 CrOpaHHMsI https://m.edsoo.ru/ff0a6bb
0
14 3aKOH COXpaHEHHUs U IIPEBpaIEHUs] SHEPTUHN bubnuoreka [{OK
B MEXaHUYECKUX U TEIJIOBBIX MpoIleccax https://m.edsoo.ru/ff0a7b5a
Kontponbnas padota Nel o reme «TeroBbie
15 SIBJICHUSI»
16 IInaBnenue u oTBEpAEBaHUE bubmuoreka [IOK
KPUCTAJUIMYECKUX BEIIECTB https://m.edsoo.ru/ff0a72fe
17 Y nenwsHas TEIIOTA MIABICHUS bubnuoreka [IOK
https://m.edsoo.ru/ff0a740c
18 Pemenne 3agay Ha miaBjieHue u but6mmorekxa [IOK
OTBEp/ICBaHHE KPUCTAJUIMIECKUX BEIIECTB https://m.edsoo.ru/ff0a786¢
[TapooGpa3oBanue U KOHIEHCAITHS. bubnuotexa [JOK
19 Hcnapenue. HacoieHHbIi 1 https://m.edsoo.ru/ff0a762

HEHACBIIIEHHBIN T1ap

8



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628

[Toryonienue 3HEpruu NIpyu UCIApPEHUN

20 KUJKOCTU. BbIenenue sHepruu npu
KOHJICHCALIUU
Brnaxnocts Bo3ayXa.
Bu6muoteka [JOK
21 JlaboparopHast pabota Ne 4 «OnpenencHue https://m.e dS(])_E) (u/ffoaTCTC
OTHOCHUTEIIbHOM BJIaXXHOCTU BO3yXa» " '
22 Kunenue.
23 VY aenpHas TemioTa napoodpazoBaHus
Pemenue 3anau. TernnooOMeH U TemioBoe
24 paBHOBecHe. Y paBHEHHE TEIUIOBOTO OaaHca.
PaGora raza u napa npu pacmupeHun
25 [TpuHIMIIBI pabOTHI TEIJIOBBIX BUTATENEH
26 JIBuraTenb BHYTPEHHETO CTOPAHUS
ITaposas Typ6una. KI1J] TenmoBoro
27 aBuratens. TeroBsle ABUraTeIy U 3aliuTa Bubmmorexa IIOK
OKpyKatolLeil Cpepl https://m.edsoo.ru/ff0a83f2
Kontponbnas padota Ne 2 mo teme " BuGmorexa LIOK
HOJINOTEK
28 W3meHeHne arperaTHbIX COCTOSTHUM
| P https://m.edsoo.ru/ff0a86ae
BEIIeCTBA
29 Onexrpuzanus Ten. Bzanmoneiicteue
3apSHKCHHBIX TEJT
30 Dnektpockor. [I[poBoHUKY 1 bubnuoteka [JOK
HETPOBOTHUKH JJICKTPUYESCTBA https://m.edsoo.ru/ff0a8ef6
31 3akoH Kynona. Dnekrpruueckoe noie bubnmnorexa [JOK

https://m.edsoo.ru/ff0a87e4



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a87e4

JlenmMMOoCTh ANEKTPUYECKOTO 3apsia.

32 - o bubnunoreka LIOK
POH. LTPOCHHE aTOMa https://m.edsoo.ru/ff0a8a0a
33 OOBsiCHEHNE IEKTPUICCKUX SBJICHUH.
3aK0H COXpaHEHHSI SJCKTPUUECKOTO 3apsiia
CraTuyeckoe 3JEeKTPUYECTBO, €ro YUeT U bubnuotexa [JOK
34
HCIIOJIb30BAHUE B OBITY U TEXHUKE https://m.edsoo.ru/ff0a90cc
OnexTpuueckuii Tok. lcrouHnku BuGmorexa [IOK
3 TIOCTOAHHOTO TOKa https://m.edsoo.ru/ff0a95a4
DneKTpuuecKas 1enb U €€ COCTaBHbIC YaCTH. bubnnorexa [JOK
36 DJEKTPUYECKUI TOK B MeTalIaX https://m.edsoo.ru/ff0a96b
2
37 JIefCTBUS SIEKTPUIECKOTO TOKA
Cuia Toka. I3mepenne cuiibl Toka bubmmorexa [JOK
38 https://m.edsoo.ru/ff0a983
8
JlaboparopHas padota Ne5 «Coopka
39 aneKTI;HHSCKOI?IpueHI/I 17§ H3MepeH§e CHUTBI bubmmorexa LIOK
https://m.edsoo.ru/ff0aa738
TOKa B €€ Pa3JIMYHBIX YUaCTKAX)
40 DnexTpuueckoe HanpshkeHue. 3mepenue
HaPSDKCHUS
JlaboparopHas pabota Ne6 «M3mepenue
41 HaMpPsDKEHUS HA Pa3IMYHBIX Y9acTKax
MOCIIE0BATEIHHON ANEKTPUIESCKON LIS
ConpotuBnenue npoBoAHuKa. 3akoH Oma bubnmnoreka [JOK
42 JUIS y9acTKa [enu https://m.edsoo.ru/ff0a8bd

6



https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6

bubnunoreka LIOK
https://m.edsoo.ru/ff0a9el14

Pacuer COIIPOTUBJICHU ITPOBOJIHUKA.

bubnunoreka LIOK

43 YIeNEHOC CONPOTHBICHHC. https://m.edsoo.ru/ff0aa738
[Tpumeps! Ha pacyeT COMPOTUBICHUS
44 MPOBOJHUKA, CHJIBI TOKA U HAITPSDKCHUS
Peocratsl. JlabopaTopnas padora Ne7 Bbu6moreka [JOK
45 «M3mepeHne COnmpOTUBIICHHS TIPOBOIHUKA. https://m.edsoo.ru/ff0aad4a
N3yuenune npuHLmMIa JEMCTBUSA PEOCTATA Bu6moteka [JOK
https://m.edsoo.ru/ff0aa04e
46 KonTponbnas padorta Ne3 no teme «Pacuer
ANIEKTPUIECKUX IICTICH»
[TocnenoBarensHOE COETUHEHUE Bu6miorexa I[OK
4 TPOBOAHUKOB https://m.edsoo.ru/ff0aaa58
48 [TapamiensHOE COeTMHEHNE IPOBOAHUKOB bubnuoreka [JOK
https://m.edsoo.ru/ff0aaa58
49 JIaGopatopHas paborta Ne8 «M3yueHune bubmuoreka [IOK
napauIeIbHOTO COSIMHECHHUS TIPOBOTHUKOB) https://m.edsoo.ru/ff0aadle
PaboTa 1 MOLTHOCTH 3JEKTPUUECKOTO TOKA.
50 JIaGoparophas pabota Ne 9 «3mepenue bubmuoteka [IOK
MOIIHOCTH U PabOTHI B ANIEKTPUIECKON https://m.edsoo.ru/ffOaaf8a
JamIie»
o1 HarpeBaHue mpoBOTHUKOB 3JIEKTPHUECKHM Bu6miorexa [TOK

ToKOM. 3akoH Jlxxoyns - Jlenna

https://m.edsoo.ru/ff0ab3e0



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab3e0

JIamna ocBeleHus. DIEKTpUYECKHUE

bubnunoreka LIOK

52 HarpeBarTesIbHbIE TPUOOPHI https://m.edsoo.ru/ff0ab66
0
Kopotkoe 3ambikanue. [Ipenoxpanurenu bubmmoreka [JOK
53 https://m.edsoo.ru/ff0ab66
0
54 KontponsHas padora Ne 4 o teme "Pabora Bu6muoteka [JOK
Y MOIITHOCTb DJICKTPUUECKOTO TOKa» https://m.edsoo.ru/ff0abea8
55 [TocTosiHHBIE MAarHUTBHL. MarHUTHOE TIOJIC
MarHuTHO€ 10JIe PSMOTO IPOBOTHHUKA C
56 TOKOM H MOCTOSIHHBIX MAarHUTOB.
MarHuTHbIC JTUHHH.
57 MarsuTHO€ 1noJj€e KaTylKy ¢ TOKOM Bu6moteka [JOK
DJIEKTPOMAarHUThI U MX TIPUMCHEHUE. https://m.edsoo.ru/ff0ac3d0
58 MarnuTHO€ 10J1e 3eMIIM ¥ €T0 POJIb ISt
KU3HU Ha 3emiie
o | ke o e o
oK https://m.edsoo.ru/ff0acOba
60 WNuaykuust MarHUTHOTO TIOJIS
61 DNEKTPUUECKHUNA TBUTATEITH
62 Maruutssblii notok. Onbitel @apazest. bubmuorexa [IOK
SIBNeHME HNEKTPOMArHUTHOW UHIYKIIHH https://m.edsoo.ru/ff0ac86¢
Hamnpasienne HHIYKIIMOHHOTO TOKA.
63 IIpasuio JleHna.

JlaGopartopHas padota Ne 10 «M3y4yenue
SIBJICHUSI SJIEKTPOMArHUTHON MHJTYKIIUH»



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac86c

Crioco0bl MONTy4eHUs IEKTPUUECKOI

64 sHepruu. [lepenava srekTposHeprun 1 0
Kontponbnas padota Ne 5 o teme bubnuotexa [JOK
65 1 0
"DJICKTPUICCKUEC K MATHUTHBIC SIBIICHUS " https://m.edsoo.ru/ffO0acb14
66 Pa6ora ¢ Texctamu o Teme "TemnoBbie 1 0 but6mmoreka [IOK
siBieHus" https://m.edsoo.ru/ffOacc5e
Pabota ¢ Tekctamu 1o Teme "[locTosTHHBII bubnnorexa [{OK
67 . 1 0
AIIEKTPUYCCKHUI TOK" https://m.edsoo.ru/ffOacdc6
68 Pabora ¢ TekcTamu 1o Teme 1 0
"DJIeKTpOMarHuTHLIE SIBJICHUS"
OBILEE KOJIMYECTBO YACOB I10 68 10

I[TPOT'PAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

Ne KoaunuecTBO 4acoB
JJIeKTPOHHBbIE U(PPOBHIE
n/ Tema ypoka Kontpoabn | IlpakTuyeck
Bcero o0pa3oBaTe/bHbIE PeCypChl
I ble pa0doTbl | He padoThI
1 MarepuanpHas Touka. Cucrema oTcueTa 1 0 0
5 Ilepememnienue 1 0 0 bu6mmoreka [JOK
https://m.edsoo.ru/ff0ad474
3 Ornpenenenre KOOPAMHATHI JBUXKYIIIETOCS Teja 1 0 0 bubnuorexa [JOK
https://m.edsoo.ru/ff0ad19a
4 CkopocCTb MPSAMOJIUHENHOIO PABHOMEPHOIO 1 0 0
JIBUKCHHS
- F:a(bm(n jaBI/I(;mgocm KI/IHeMaf)I/meceKUI/IXO . . . BuGmorexa LOK
BEJIMYMH OT BPEMEHHU MPH MPSIMOTHHEHHOM
P prtp https://m.edsoo.ru/ff0ad8d4
PaBHOMEPHOM JIBUKEHUU
5 XapaKTEepUCTUKH HEPABHOMEPHOIO JBUKCHHUS. 1 0 0
[TpsimonMHENHOE PaBHOYCKOPEHHOE ABUKEHUE
CKopoCTh MPAMOJIMHENHOIO PABHOYCKOPEHHOTO bub6nuorexa [IOK
7 1 0 0
nBwxkenus. ['paduk ckopoctu https://m.edsoo.ru/ff0adb18
8 [Iepemenenue Tena npu NpAMOIMHENHOM 1 0 0
PaBHOYCKOPEHHOM JIBH>KEHUU
5 | passoyeropenon tsmcenan 6o s | 1 0 o | DuomoreslOK
P YEROP A https://m.edsoo.ru/ff0ael76
CKOPOCTH
JlaGopatopHas pabota Nel «MccnenoBanue
10 PaBHOYCKOPEHHOTO JBMKEHUS 0€3 HaualbHOM 1 0 1
CKOPOCTH»



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

CKopoCTh MPU KPUBOJIMHEMHOM JIBUKEHUH.

bu6mmoreka [JOK

11 JIBuKeHMe 1Mo OKPY>KHOCTH € TOCTOSTHHOM 10 https://m.edso0.ru/ff0ae612
MOJIYJIFO CKOPOCTBIO.
12 Pemenue 3amau bubmuorexa [JOK
https://m.edsoo.ru/ffOae72a
13 OTHOCUTENBHOCTD JIBHXKCHHS bubnmoreka [JOK
https://m.edsoo.ru/ff0ae982
y Klf)[HTPOJIBHaSvaa6OTa Nel no teme Bu6moreka LIOK
«[IpssiMonHeHOE paBHOYCKOPEHHOE
P P yerop https://m.edsoo.ru/ff0aeb6c
JIBUKCHHCH
15 Nuepumanbubie cuctemsl otcuera. [lepBroiit bubnunoreka [JOK
3akoH HproToHa https://m.edsoo.ru/ffOaeca?
16 Bropoii 3akon HeroTona
bu6mmoreka [IOK
17 T i H
PETHI 3aiton HbioTora https://m.edsoo.ru/ff0aee28
18 CroGomHOe HANCHH bubmuorexa [JOK
OOOMHOE HAACHHE https://m.edsoo.ru/ff0af738
JlaGopatopHas pabota Ne2 «M3mepeHune bub6nuorexa [IOK
19
YCKOPEHHUsI CBOOOTHOTO TIaJICHUS https://m.edsoo.ru/ff0afa26
20 3aKOH BCEMUPHOTO TATOTECHUS Brbmiorexa LIOK
p https://m.edsoo.ru/ff0af8be
VYckopeHue cBOOOAHOTO NMaJeHUs Ha 3eMJie U bubnuorexa [JOK
21
JPYrUX HEOECHBIX TeIax https://m.edsoo.ru/ff0afb8e
Cuna ynpyroctu.
bu6 OK
22 JlaGopatopnas pabora Ne3 «Omnpenenenue nommorexa [

JKCCTKOCTHU MPYKUHBD»

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

bubmuoreka [JOK

23 Bec Tena, 1BmKyIerocs ¢ yCKOpeHueM https://m.edsoo.ru/ffoaf5fe
bubmmorexa [IOK
24 | Cuna pers https://m.edscIJ_EJ.ru/fanf33c
25 | /lunamuka BpamaTeabHOTO JBUKCHHUSL. Bubmiorexa LIOK
https://m.edsoo.ru/ffOafe36
26 Pemenue 3amauy.
27 HckyccTBeHHBIE CIYTHUKH 3E€MIIH.
28 YcnoBus paBHOBecus Tei. LleHTp TshkecTn Bubamorexa IOK
https://m.edsoo.ru/ff0b02b4
29 Buapl paBHOBecus bubmotexa [IOK
https://m.edsoo.ru/ff0b0408
30 KonTtponsnast padora Ne 2 o Teme "3aKkoHBI bubnuorexa [JOK
JIBUKEHUE U B3aUMOJIeiicTBUE Ten" https://m.edsoo.ru/ffOb06ec
5L | conpustn mrymen. Yupyroe n reympyros biGiorers LIOK
S — https://m.edsoo.ru/ffOb07fa
32 VYpok-koHpepeHnius "PeakTuBHOE ABMKEHUE B
IpUPOJIE U TEXHUKE"
33 Pemenue 3anau no teme "3aKOH COXpaHEHHUS bub6nuorexa [IOK
uMITyabca' https://m.edsoo.ru/ff0b096¢c
34 Mexannueckas paboTa U MOIIIHOCTb bubmorexa HOK
https://m.edsoo.ru/ff0b0a84
35 Pabora cuibr bubmmorexa LIOK

https://m.edsoo.ru/ff0b0db8



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

HOTGHL[I/IaJIBHaSI SHEPrud Teja, IOJHATOIO HAl

36 NOBEPXHOCTHIO 3eMin. [loTeHIMaNbHAsT YHEPTUS
yrpyro aeGopMupoBaHHOTO Teja
37 KI/IHCTI/I‘-IGCKaiI sHeprus. Teopema o
KHHETUYECKOU SHEPTUU
38 3aKOH COXpaHEHHUsI MEXaHHMYECKOW IHEPTUU Bubmorexa IOK
https://m.edsoo.ru/ff0b0c32
39 Pewmenue 3amau
40 KonTtponpsHast padora Ne3 o reme «3akoHBI bubnuorexa [JOK
COXPaHCHHS B MEXaHUKE https://m.edsoo.ru/ffOb12fe
bubnuotexa [JOK
Al | Konebarenkroe asimierie https://m.edsi.ru/ff0b1858
42 CBo0Ooxauble konebanus. KonebarensHble bu6mmoreka [JOK
CHCTEMBI. MasTHUK https://m.edsoo.ru/ff0b20f0
43 BenunuuHebl, XxapakTepusyloniie koiedareabHoe
JBUKCHHE
bubnuotexa [JOK
44 lMapmonnueckue konebanus https://m.e dS(I)_E).ru /f0b197a
JlaGopaTtophast pabora Ne4 «MccnenoBanue
45 3aBUCHMOCTH TIEPHOJIa U YaCTOTHI CBOOOIHBIX
KoJIeO0aHUH HUTSHOTO MasiTHUKA OT €ro JITHHBD)
46 3aryxatoiue Kojaebanusi. BeiHyK1eHHbIe bubnuotexa [JOK
KOJICOaHUsI https://m.edsoo.ru/ffOblaec
47 Pesonaric bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a
48 Pacnpoctpanenue xonebanuii B cpene. Bosnnsl bubamorexa IOK

https://m.edsoo.ru/ff0b21fe



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

Jnna BonHbl. CKOPOCTb PaclpoOCTpaHEHUS

49
BOJIH
50 WcTtounuku 3ByKa. 3ByKOBBIE KOJIEOAHHS
51 BricoTa, TeMOp ¥ TPOMKOCTB 3ByKa
52 Pacnpoctpanenue 3Byka. 3ByKOBbIE BOJIHBI
53 OtpakeHue 3Byka. 3ByKOBOM Pe30HAHC bubnmoreka [JOK
https://m.edsoo.ru/ff0b23ca
54 Pemenue 3agau Bubmmorexa LIOK
https://m.edsoo.ru/ff0b25f0
55 Kontponbnas padorta Ne 4 o reme
«MexaHudeckue KojebaHust 1 BOJIHBL. 3ByK"
bubnuorexa [JOK
56 Hcrounuku cBeta. PactipocTpanenue cBera https:// m.edsi.ru/ffObZabe
S7 OtpakeHue cBeTa. 3aKOH OTPAKEHMsSI CBETA
58 ITnockoe 3epkano bubamorexa IOK
https://m.edsoo.ru/ffOb2fe6
59 [Ipenomienue cBeta. 3aKOH MPEIIOMIICHUS bubnuotexa [JOK
cBeta. [loHOE BHYTpEHHEE OTpaKEHHE https://m.edsoo.ru/ff0b2c6c
60 Jluna3el. OnTUdeckas Cuiia JIMH3BI
61 N300pakeHus, AaBaeMble JIMH30M Bubmiorexa LIOK
https://m.edsoo.ru/ff0b31d0
o | e 4 e i
N3mepenne onTUYeCKOM CHITBI JIMH3BD» https://m.eds00.1/THb3658
63 Pemenne 3amau bubmorexa HOK

https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

bubmuoreka [JOK

64 r
1143 1 3petue https://m.edsoo.ru/ff0b3aea
bubmuorexa [JOK
65 O &
TITHCCKHE IPHDOPET https://m.edsoo.ru/ff0b3c5c
66 WNurtepdepentius u qudpakims
67 ®Du3NYeCKUi CMBICIT ITOKa3aTesl MPETOMIICHHS
bubmuoreka [JOK
68 .
Jucnepens ceera. Lpera ren https://m.edsoo.ru/ff0b3f2c
69 T o e CHLEKTDO bubmuoreka [JOK
WIIBL ONITUYECKUX CIIEKTPOB
P https://m.edsoo.ru/ff0b444a
. JlaboparopHas pa6(iTa Ne 6 "Habnronenue BuGnorexa LIOK
CILIOIIHOTO U JUHEHYATHIX CIEKTPOB
p https://m.edsoo.ru/ff0b4206
UCITyCKaHHUSI»
71 DJIEKTPOMArHUTHOE M0Je. DIEKTPOMArHUTHbIE bubnunoreka [JOK
BOJIHBI https://m.edsoo.ru/ffO0cOa7e
72 CBOMCTBA DIIEKTPOMAarHUTHBIX BOJIH bubmorexa [JOK
P https://m.edsoo.ru/ff0b4684
73 Jlnamna3oHbl 2JIEKTPOMAarHUTHBIX BOJTH
74 Pa3ButHe B3rI400B Ha IIPUPOIY CBETA bubmorexa HOK
a pHpoAy https://m.edsoo.ru/ff0cOf4c
bu6mmorexa [IOK
75 P
CHICHHE 33/t https://m.edsoo.ru/ff0cOe2a
76 KonTponbhas padota Ne5 «CBeToBbI€ SIBJICHUS.
DNIeKTPOMarHUTHBIE BOJTHBI»
b K
77 PaguoaktuBHOCTE. MOaenn aToMOB nommorexa O

https://m.edsoo.ru/ff0c12a8



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

Ilornomenue u HCITYCKaHUC CBCTAa aTOMAaMMU.

78 .

[TporcxoxaeHHEe TMHEHYATHIX CIIEKTPOB
79 PannoakTBHBIC TPEBPAIICHHS] ATOMHBIX SIEP. bubnmoreka [JOK

3aKOH paJMOaKTUBHOIO pacra/jia https://m.edsoo.ru/ff0c144c
80 DKCNepUMEHTAIIbHBIE METO/Ibl MCCIICTIOBAHUS bu6mmoreka [JOK

YACTHUI] https://m.edsoo.ru/ff0c1550

51 | corvamonmons pemmonmons dorn - bimorera LIOK
https://m.edsoo.ru/ff0c1672

JIO3UMETPOM)

82 OTKpbITHE TPOTOHA U HEUTPOHA bubmorexa LIOK
https://m.edsoo.ru/ff0c18ac
bubnuorexa [JOK

83 CocraB aTOMHOTO sizipa. SlaepHbie CHITBI https://m.e dSCI)_E).ru Iffoclald
bubnuorexa [JOK

84 OHeprus cBs3u. [ledekt maccol https://m.e dSCI)_E).ru /ffoclbaa

85 Jenenue saep ypana. LlernHas peakius

86 JlaGopaTtopHnast pabota Ne§ «M3yueHnue neneHus bubnuotexa [JOK

spa ypaHa o Gportorpaduu TPeKoB» https://m.edsoo.ru/ff0c2126
N e bimnorera LIOK
S TCKTPHAECKYH0 SHEPITIO https://m.edsoo.ru/ff0c1c58
bubnuotexa [JOK

88 | Atowias oiepretitka https://m.edscIJ_EJ.ru/ffOcld?a

89 buonorudeckoe aelicTBre paguauu

90 TepMosiiepHas peakius Bubmmorexa LIOK
https://m.edsoo.ru/ffOc1e88

91 Pemenue 3amag



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

JlabopaTtopHnast pabota Ne9 «3yuenue TpekoB bubnmoreka [JOK
92 1
3apsKEHHBIX YaCTHIL 110 TOTOBBIM (hoTorpadusm https://m.edsoo.ru/ff0c223e
KonTtponsHas padora Ne 6 o teme "Ctpoenue
93 aToMa ¥ aTOMHOTO sijipa. Vcronp3oBaHue 1
SHEPrUM aTOMHBIX siiep"
94 [ToBTOpenue, obodIIeHNKE. 1 bubmmorexa [IOK
Tema "Mexanuueckue siBJeHUs" https://m.edsoo.ru/ff0c245a
I1 000 .P
65 | uracemenun saw no teve "Tenonsie | 1 buGiorera LIOK
" % https://m.edsoo.ru/ff0c2572
IIPOIIECCHI
I1 000 .P
| oo e fme e |
8 o https://m.edsoo.ru/ff0c2a22
TEIUIOBBIX JIBUTATEIICH
I1 000 .P
g | oo i fme e |
”ﬂ https://m.edsoo.ru/ff0c2b30
JIIEKTPOYCTaHOBOK
08 [ToBTOpenue, 06061menue. JlabopatopHsie 1 bubnuorexa [JOK
paboTsl o Teme "CBeToBbIE SIBICHUS " https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0606meHue. Pabota ¢ Tekctamu bubnuorexa [JOK
99 1
1o TeMe "3aKOHbI COXpaHEHHsI B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, o6o6menue. Pabota ¢ Tekctamu 1 bubnunoreka [JOK
no teme "Kosebanwst u BOTHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu 1 bubnmoreka [JOK
o TeMe "CBeToBbIC SBICHHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o6o6menHue. Pabora ¢ Tekctamu 1
o Teme "KBanToBas u simepHas ¢puzuka"
OBUIEE KOJIMYECTBO YACOB 10 102

[TPO'PAMME



https://m.edsoo.ru/ff0c223e
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSIBATEJIBHBIE YUEBHBIE MATEPHUAJIBI U151 YYEHUKA

» ®usnka: 7-1 knacc: 0a30BBI YPOBEHb: yueOHHUK, 7 knacc/ Ilepeimkuna .M., MBanoB A.1.,
AxuuonepHoe obmectBo «3marenscTBo «lIpocBenienue»

» ®usuka: 8- kacc: 0a30BBIA ypOBEHb: yueOHUK, 8 kinacc/ [lepemmkuna . M., Banos A. U.,
AxuuonepHoe obmectBo «M3marenscTBo «lIpocBenienune»

» ®usnka: 9-if xnacc: 6a30BbIi ypoBeHb: yueOHHK, 9 kiacc/ [lepoiukun Y. M., I'ytHuk E. M.,
HBanos A. U., [lerposa M. A., AknronepHoe obmectBo «M3marenscTBo «IIpocBerenmes
METOAUYECKHUE MATEPHUAJIbBI JJI51 YUUTEJSA
» ®dusnka: 7-1 knacc: 0a30BBIA YPOBEHb: yueOHHK, 7 kinacc/ [lepeimkua .M., MBanos A.I.,
AxrmmmonepHoe o61ectBo «M3natensctBo «lIpocBerieHue)

» ®usuka: 8- kacc: 0a30BBIA ypOBEHb: yueOHHK, § kinacc/ [lepeimkun . M., Banos A. U.,
AxumonepHoe o0mectBo «M3matensctBo «lIpocBemenue»

» Ousnka: 9-if knacc: 6a30BbI ypoBeHb: yueOHHK, 9 kiacc/ [lepoimkun U. M., I'ytauk E. M.,
Weanos A. U., [lerpoBa M. A., AkunoHepHoe o0miectBo «M3natenscTBo «lIpocBemenue»

MeTtoaudeckoe nocobue k yueonuky U. M. Ilepeimkuna, A. U. iBanosa. ®usuka 7. ba3oBbiit
yposens/ O. A. Uepnukosa, C. H. I'magenkosa, B. B. Kynpssues,

AxunonepHoe obectBo «M3natensctBo «IIpocBenienue»

Mertomnueckoe nocobue k yueoHuky M. M. [lepermikuna, A. U. iBanoBa. ®usnka 8. bazoBsiid
yposenb/ O. A. Uepnukora, C. H. I'manenkosa, B. B. Kynpsieiies,

AxnmonepHoe obmectBo «M3natenberBo «lIpocBemenney

MeTtoauueckoe nocobue k yueoHuky U. M. Ilepeinkuna, A. . Banosa. ®usuka 9. ba3zossiit
yposenb/ O. A. Uepnukosa, C. H. I'magenkosa, B. B. Kynpssues,

AxkunonepHoe o0miectBo «M3natensctBo «lIpocBenieHue»
HUDPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH UHTEPHET

bu6nmoreka IJOK
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