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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma no ¢u3nke Ha ypoBHE 0a30BOro 001ero o0pa3oBaHusi COCTAaBICHA Ha OCHOBE
MOJIOKEHUH U TpeOOBaHUII K pe3ylbTaTaM OCBOEHHS Ha 0a30BOM YpOBHE OCHOBHOU
oOpasoBarenbHON Tmporpammel, mpeactaBieHHO B PI'OC 00O, a Takke C yd4eTroMm
denepanpHOll paboueld mporpamMmbl BocnuTaHuws W KoHIenmwmu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue mporpammbl 1o (U3MKEe HaNpaBiIC€HO Ha HM3Y4YEHHE €CTECTBEHHOHAYYHOM
rPaMOTHOCTH YyYallMXCi U M3y4eHHE OpraHu3aluu (U3MKU Ha JEATEJIbHOCTHOW ocHoBe. B
nporpaMMe 1O (QHU3MKE HAOMIOAIOTCA BO3MOXHOCTH HW3YYCHHsI MPEIMETOB B PaMKax
tpeboBanuit ®I'OC OOO K cTaHAAPTHBIM JIMYHOCTHBIM M METANPEAMETHBIM pe3yibTaTaM
o0ydeHHUs, a TaKXKe MEXIPEIMETHbIC CBSI3U €CTECTBEHHOHAYYHBIX NPEIMETOB Ha YpOBHE
6a30Boro 001Ier0 00pa30BaHUS.
[TporpamMma 1o ¢u3uke ycTaHaBIMBAET OOIIMK Y4eOHBIM MaTepuan Mo TojaM OOydeHUs
(mo kyaccam), mpeajaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh N3YUEHUsI TEMbI, OCHOBAaHHYIO Ha
JIOTHUKE Pa3BUTHUS MPEIMETHOTO COJIEPKaHUS U YUETE BO3PACTHBIX MEPUOJIOB O0yUEHUSI.
[Tporpamma o ¢usuke pazpaboTaHa C LENTbI0 OKa3aHHUs METOANYECKON TOMOIIU YIUTETIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
®dusnka SBIAETCA CUCTEMOOOPA3yIOIIMM JIJii €CTECTBEHHOHAYUHBIX HAYyYHBIX OOBEKTOB,
3aKOHBI UCXOJST U3 OCHOB MPOLIECCOB U SIBJICHUM, N3y4aeMbIX XUMHUHU, OMOJIOTHH, ACTPOHOMHH U
¢dbusnueckoil reorpaduu, BHOCUT BKIJIaJ B MOJYyYEHUE E€CTECTBEHHOHAYYHOW KapTHUHBI MHpA,
obecrieunBast Hanbosee puznueckre GopMbl MPUMEHEHUSI HAYYHOT'O METO/Ia TIO3HAHMSI, TO €CTh
BBIXOJ U3 I1OCJIEI0BATENbHbIX 3HAHUN. O MUD.
Opna U3 rIaBHBIX 337a4 OOIIECTBEHHOTO 00pa30BaHusl B MOCIEI0BATEIbHOM 00pa30BaHUU
3aKioyangach B paHHEH €CTeCTBEHHOHAYyYHOW TIPaMOTHOCTH M HMHTEpEce K HayKe Cpeau
yyalmxcs.
OOyuenue ¢usnke Ha 0a30BOM YypOBHE MPEIOJIATaeT BIJIAJICHUE KOMIETEHTHOCTBIO,
XapaKTepU3YyIOIIeH eCTeCTBEHHOHAYUYHYIO TPAMOTHOCTb!
e HayyHOE OOBSICHEHUE SBJICHHIA;
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHBIX HCCIIEI0BaHUI;
® HHTEPNpPETUPOBATh JaHHBIE W KCIOJNB30BaTh HAy4YHBIE JOKa3aTeNbCTBA IS
MOJTYYCHUS BHIBOJIOB.
emn wmsydyenuss ¢usuku Ha ypoBHE 0a30BOro oOmiero ooOpa3oBaHUsST HEOOXOIUMO B
Konnenmuu mnpenonaBanus yueOHoro mnpenMera «®Dusuka» B 00pa30BaHUM OpraHU3aNUi
Poccuiickoit ®enepanuu, peaau3ylolMX OCHOBHBIE O001I€00pa3oBaTeNbHble MPOTrPAMMBL,
yTBepxkaeHHONW pemenneM Kosmermn MunncreperBa mpocsenieHust Poccuiickonn @epepanuu
(mpotokoin ot 3 gexadps 2019 r. Ne [IK4BH).
Henu nzyvyenus GpU3NKH:
e npuoOpeTeHHe HHTepeca M CTpeMJICHHMs] OOydaloluXcsi K HaydHOMY H3y4EHHUIO
MPHUPOJIBI, PA3BUTHE UX WHTEIJICKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEI;

® pa3BUTHE TMPEACTABICHUI O HAyYHbIX METOJE TO3HAHUA U  YIpaBJEHUE
MCCJIEI0BATENbCKUM OTHOILIEHUEM K MPUPOJIHBIM SIBIICHUSIM;

e METOJbl HAy4YHOrO MHPOBO33PEHHUS KaK pe3yJbTaT H3yYE€HHUS OCHOB MaTepuu u
(dbyHIaMEHTAbHBIX SBICHUN (U3UKH;



® MpEACTaBICHHBIC PONMKU (PU3UKHU IJI PA3BUTHUS JPYTHMX BUIOB HAyKW, TEXHUKU H
TEXHOJIOTHI;
® pa3BHUTHE IPEICTABICHHBIX BO3MOXHOCTEH 0 OynymieM Oyayiied mpodeccuoHaIbHOM
NEeSITEIbHOCTH, CBSI3aHHOM C (DM3HMKOM, MOATOTOBKA K MEPCHEKTUBY OOyUEHHUS B 3TOM
HarpaBJICHUH.
JocTikenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIEro
00pa3oBaHus MpHU PELICHUH CIEAYIONINX 3a1a4 :
e npuoOpeTeHHe 3HAHWH O CIIOKHBIX KOHCTPYKIHMSX BEIIECTB, O MEXaHUYECKUX,
TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;
e npuoOpeTeHHe YMEHUH ONUCHIBATH M  OOBSACHATH (PUIWYCCKUE SBICHUS C
MCIIOJIb30BaHUEM HUMEIOIINXCS 3HAHUM;
® OCBOCHHE METOJOB pEIICHUS NPOCTEHIINX pPACYETHBIX 3a/ad C MCIOIb30BAaHHEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;
® [pOBeICHHE YMEHUI HAOIIOIEHUS 32 IPUPOAHBIMH SIBJICHUSIMH U IIPOBEJICHUS OTBITOB,
71a00paTOpHBIX paboOT U HKCIEPUMEHTAIbHBIX HCCIEAOBAHUNA C HCIOJIb30BAaHUEM
WU3MEPUTEIEHBIX TPHOOPOB;
® OCBOCHHE MPUEMOB paboT ¢ uHbopmanuend 0 (PU3NYECKOM COACPKAHHUH, BKIIOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHYECKOE
u3MepeHue nHpopmalmu;
® 3HAKOMCTBO CO cdepamMu MPOoPeCCHOHATBHON NEATSILHOCTH, IMepeXoabl ¢ (pU3UKOi 1
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JJOCTHKEHUSIX (DU3HUECKON HAYKU.
Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJlacce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamMmme no (Gusmke nepeyeHsb Jab0paTOpHBIX padOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapaKkTep, y4uTellb JejaeT BbIOOp NMPOBENEHMS J1a0OpaTOpHBIX padboT U
OMbITA C YYETOM MHAMBHUAYAIBHBIX OCOOCHHOCTEH 00yJaromuxcs, CucKa dKCIepUMEHTATbHbIX
3a/laHui, IpeiaraéMbIX B paMKax OCHOBHOI'O I'OCY/IapCTBEHHOI'O AK3aMEHa M0 (PU3UKE.



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIC, AJIEKTPUUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenHUUHBL. M3mepenue ¢usnueckux BeauuuH. Pu3nyeckue MNpudOopsI.
[TorpemHocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢usuka m apyrue ecrecTBEHHbIE HAyKH HM3y4yaloT Hpupony. EcTecTBeHHO-Hay4HbIN
METO/i TMO3HaHUs: HaOJII0JIeHHe, IMOCTAaHOBKA HAYYHOTO BOIPOCA, BBIABMXKEHUE THUIIOTE3,
OKCIIEPUMEHT IO TMPOBEpPKE THIMOTE3, OOBsCHeHWEe HabmogaemMoro seiueHus. OmnucaHue
bu3nYeCKUX SIBICHUHN C IOMOIIBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TeIJIOBBIC, IEKTPUIECKNE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. @®wusnueckue MPUOOPHI U MPOIEAYpa MPSMBIX U3MEPEHHIN aHAJOTOBBIM U ITU(POBBIM

puoOpOM.

Jlabopamopnwvie pabomot u onvimel.

1. OmnpeneneHue NEHBI NSICHUS KA H3MEPHUTEIHLHOTO MPHOOpA.

N3mepenne paccTOsTHU.

3. UMsmepenue o0bEMa KUAKOCTU U TBEPJOTO TENA.
4. OmnpeneneHue pa3MepoB MaJlbIX TEIL.
5. MsmepeHue temieparypsl NpU IOMOIIM JKUJKOCTHOIO TEPMOMETpa W JlaT4MKa

TEeMIEPaTypHI.
6. IlpoBenenue wmccineqOBaHUS TO TPOBEPKE THIIOTE3BI: JAITBHOCTH MOJETA MIAPHKA,
MYIIEHHOTO TOPH30HTAIBHO, TEM OOJIBIIE, YeM OOJIbIIE BHICOTA ITyCKa.

Pa3nes 2. [leppoHavyaibHbIe CBEICHHA O CTPOCHHMH BeILECTBA.

CtpoeHue BelIeCTBA: aTOMbl W MOJEKYJbl, HUX pa3Mepbl. OMBITHI, JI0Ka3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JlBmkenne yactuil BemiecTBa. CBSI3b CKOPOCTH MABIDKEHHUS YACTHI[ C TEMIIEPAaTypOH.
bpoynoBckoe nBuxenue, Auddysus. BzanMopelicTBue dYacTHIl BEIIECTBA: MPHUTSHKEHUE U
OTTaJKUBaHUE.

ArperaTHple COCTOSIHMSI ~BEIIECTBA: CTPOCHHE Ta30B, IKHJAKOCTEH ¥ TBEPIBIX
(KpHCTAUIMYECKUX) Tel. B3aWMOCBSA3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcoOEHHOCTH arperaTHBIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue muddy3un.

3. HaGmronenue siBIeHMA, OOBSICHSIOMIMXCS MPUTSHKEHUEM WU OTTATKMBAHUEM YaCTHI]

BEIIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. OrmeHka guameTpa aToMa METOO0M PSIOB (C UCIOIb30BaHNEM GoTorpaduii).

2. OnbITHI 10 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS TA30B.

3. OmnbITh IO OOHAPYKEHUIO ACUCTBHSI CUIT MOJICKYIISIPHOTO MPUTSIKESHUS.



Paznen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl.

Mexanuueckoe JBHUKeHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
Cpenssist cKopocTb ITpY HEPAaBHOMEPHOM JBMKEHUU. Pacd€T myTH 1 BpeMEHU BUKEHUS.

SBneHue wmHepuMu. 3aKOH HMHepUuHU. B3aumoneicTBuE Ten Kak IpUYMHA H3MCHECHHS
CKOPOCTH IBMKEHHUsS Tel. Macca kak Mepa mHepTHOCTH Tena. IlnmorHocts BemecrtBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IMHUIE 00BEMA BEIIECTBA.

Cuna kak XxapakrepucTtuka B3aumozeiicTBus ten. Cuiia ynpyroctd M 3akoH ['yka.
W3mepeHue cuwiibl ¢ NMOMOLIBIO JWHAMOMETpa. SIBieHue TaroreHus u cuna Tspkectu. Cuna
TSDKECTH Ha Ipyrux IuiaHerax. Bec Ttema. HeBecomocts. CnojkeHue CHil, HaIpaBJICHHBIX I10
onHOI npsimoil. PaBHozelicTBytomas cuil. Cuna TpeHus. TpeHne CKOJIbKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HalGmroeHne MexaHn4ecKoro JIBUKEHHUs Teja.

2. H3mepeHne CKOPOCTH NPSAMOIMHENHOIO JBUKEHUS.

3. HalGmroneHue siBneHUS MHEPLIUU.

4. HalGnroneHue u3BMEHEHHsS! CKOPOCTH MIPU B3aMMOJICHCTBUH TEIL.
5. CpaBHEHHE MacC 110 B3aUMOACUCTBHIO TEII.

CrnosxeHue Cull, HalpaBJICHHBIX 110 OJJHON MPSMO.

Jlabopamopnwsie pabomot u onvimeol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBMKEHHUS (LIapuKa B KMJIKOCTH, MOJENH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).

2. OmpeneneHue cpelHell CKOPOCTU CKOJBXKEHHs Opycka WM IIapUKa MO HaKJIOHHOU
MJIOCKOCTH.

3. OmnpeaeneHue MIOTHOCTH TBEPAOIO TeA.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTshKeHUs (nedopMaiiii) Mpy>KUHbl OT
MIPUJIOKEHHOMN CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHHS OT Beca Tejla U
XapakTepa COIPUKACAIOIINXCs TOBEPXHOCTEH.

Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

JaBnenue. CriocoObl yMEHbBIIEHUS U YBETUYEHU JaBieHus. JlaBieHnue ra3a. 3aBUCUMOCTD
JIaBJIEHUs ra3a oT 00béMa, TeMieparypsl. [lepenada naBneHuss TBEPABIMU TEIAMH, KHUJIKOCTSIMU
u ra3amu. 3akoH Ilackans. [IHeBMaTnueckne MamMHbBL. 3aBUCUMOCTH HABJICHUS KUAKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmaromuecs cocyabl.  [mapaBianueckue
MEXaHU3MBI.

Atmocdepa 3emnu u atMocdepHoe AaBieHHe. IIpUUMHBI CyIECTBOBAHHUS BO3TYLIHON
obonouku 3emnu. OnbiT Toppuuermnu. M3mepeHue arMocepHOro JaBieHHS. 3aBUCHMOCTb
atMoc(epHOro JaBieHHS OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JleiicTBUE JXUAKOCTH U ra3a Ha MOrpyk€HHOE B HUX Teso. BrlTankuparomas (apxume1oBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

Hemoncmpayuu.

1. 3aBHCHMOCTbH JaBJIEHUS T'a3a OT TEMIIEPATYPBhI.

2. Tlepenaua naBneHus )KUIKOCTBIO U Ta30M.

3. Coolmaronmecs CoCy/bl.

4. T'mapaBinyecKui mpecc.



[IposiBneHue necTBuss aTMOCHEPHOTO TaBJICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00BEMa TOTPYKEHHOM dYacTh Tena Hu
IIJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITANIKUBAIOIIEH CHIIBI BECY BBITECHEHHOM KUAKOCTH.

VYcioBue IIaBaHus TEN: IUIABAaHME WM IIOTPY)KEHUE Tel B 3aBUCUMOCTH OT
COOTHOILIEHUS TUIOTHOCTEH Teja U KUAKOCTH.

Jlabopamopuusie pabomot u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOM B KHUIKOCTh
4acTH Telna.

OnpeneneHre BBITAJKUBAIONIEH CHIIbI, JCUCTBYIOIIEH HA TENO, IOrPYXKEHHOE B
KUIKOCTbD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLICH CUIBL, JACUCTBYIOLICH Ha TeEIO B
XKUJKOCTH, OT Macchl Tela.

OneIThI, IEMOHCTPUPYIOIUE 3aBUCUMOCTD BBITAJIKUBAIOLIEH CUJIbI, IEHCTBYIOIIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrpyKEHHON B JKUAKOCTh YaCTU TeJa U OT MJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYUPOBAHUE JIOAKU M ONpeaeseHue eé
Ipy30H0AbEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.
Mexanundeckas pabora. MOIIHOCTb.
[IpocThie MeXaHM3MBI: pbIuar, OJIOK, HAKJIOHHAs TUIOCKOCTh. I[IpaBmiio paBHOBecHs

pplyara.

[Ipumenenue npaBuiia paBHOBECUS! pbluara K OJOKY. «30J0TO€ MPaBUIIO» MEXAHUKH.

KIIJ mpocTsix MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.
Mexannueckas sHeprud. Kunetmdeckas W noreHuuainbHas 3Heprus. lIpespaiuenue
OJIHOTO BU/Ia MEXaHUUECKON SHEPTUHU B JAPYroil. 3aKOH COXpaHEHUsl SHEPIHUH B MEXAHUKE.

Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.
1. Omnpenenenue pabOTHl CUJIIBI TPEHUS TPU PABHOMEPHOM [BHKEHUH Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBanue yciaoBHI paBHOBECHS pblyara.
3. HMsmepenne KI1/] HakIOHHON MIOCKOCTH.
4. H3yueHue 3aKOHA COXPAaHEHUS MEXAHUYECKOU SHEPTHUHU.
8 KUIACC

Pa3nen 6. TerioBble siBJIEHNS.

OCHOBHBIE TTOJIOKEHUSI MOJIEKYIISIPHO--KMHETUUYECKOM TEOpUU CTPOEHUS BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJI. OmbIThl, NOATBEPKIAIONUIME OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOr0 COCTOSHUM BemecTBa. Kpucrammnueckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra3oB, )KUIKOCTEH M TBEPABIX TNl HA OCHOBE TIOJIOKEHUN
MOJIEKYJIIPHO--KUHETUYECKOM Teopun. (CmauuMBaHWE W KanWwUIIpHbIE siBIeHUs. TeroBoe
pacIIMpeHne U CKaThe.



Temmnepatypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBW)KEHUS YAaCTHII.
Buytpennsst sHeprusi. CmocoObl W3MEHEHHsS BHYTPEHHEH JHEpruu: Terionepenada u
coBepieHre padoThl. Bupl Temonepeaayu: TeIIONPOBOIHOCTh, KOHBEKIHS, U3TyUYCHHUE.

KonuuecTBo TEmioThl. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMEH U TEeIoBOe
paBHOBecHue. YpaBHEHHE TeIUIoBoro OanaHca. I[lnaBneHue u oTBepAeBaHUE KPUCTAITMYECKHX
BEIIECTB. YIenbHas Terwiora ruiaBieHus. [lapooOpa3oBanwe W KoHJeHcamws. lcnapeHue.
Kunenue. YnenpHas Teruiora mnapooOpa3oBaHus. 3aBUCHMOCTh TEMIEPATYphl KHUIEHUS OT
aTMoc(hepHOro JaBiIeHHUS.

BnaxnocTs Bo3ayXa.

OHeprus TOIIMBa. Y IeJbHas TEIJIOTa CrOPaHMsL.

[Mpunmuner pabotel TemoBbix aBurarteneit KIIJ TemmoBoro aBurarens. TemoBble
JIBUTATEIH U 3aLIUTa OKPY>KarOUIEH Cpeibl.

3aKOH COXpaHEHUs U IPEBPALLECHUS SHEPTUU B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu.

HabGmronenrne 6poyHOBCKOTO JBUYKEHUS.
Habmonenue nuddysun.
Habmtoienue siBieHnii cMauMBaHUsI U KaMWUTSIPHBIX SBICHUH.
Habmtoienue TemnoBoro pacivpeHus Ted.
M3MeHeHne naBiieHus ra3a Ipyu U3MEHEHUH 00bEMa U HarpeBaHUM UJIU OXJIAXKICHUU.
[TpaBuiia u3MepeHus TEMIIEpaTyphl.
Buae! Tennonepenaun.
OxJnaxieHue mpu COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUTIAMH.
. CpaBHEHHE TETUIOEMKOCTEN Pa3IMYHBIX BELLIECTB.
. Habnronenue xunenus.
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. HabnroieHue nocTostHCTBa TeMIEpaTyphl MPH TIaBIECHUH.

13. Mopenu TEIUIOBBIX JIBUTATENCH.

Jlabopamopuwie pabomol u onvimol.

1. OnbITHI O OOHAPYKEHUIO NEHCTBUS CHJI MOJIEKYJISIPHOTO TPUTSKEHHUSI.
OnbITHI O BhIpAIIMBAHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIM caxapa.

3. OmnbIThl O HAOJIOIEHUIO TEIUIOBOTO PACHIMPEHUS T'a30B, KUAKOCTEN U TBEPIBIX TEI.
4. OrmpezaenieHne JaBlIeHUs BO3ayXa B OAJIJIOHE MITIPUIIA.
5. OmnbITel, JEMOHCTPHUPYIOIINE 3aBUCHMOCTh MHaBIICHUs BO3AyXa OT €ro o0béMa u

HarpeBaHUs WIN OXJIAKICHUS.

6. IlpoBepka THMOTE3bl JIMHEWMHOW 3aBUCUMOCTH [IJIMHBI CTOJOMKA JKHUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTyphl.

7. HaGmronenue u3MeHeHHs] BHYTPEHHEH 3HEpPruM Teja B pe3ysbTare TeIulonepenadu 1
paboThI BHEIIHUX CHJL.

8. MHccnenoBanue sBIeHUS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BOJbI.

9. OmpezneneHue KOJIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOW TMpU TEIJIO0OOMEHE C
HarpeTbIM METAUNINYECKUM UIUHAPOM.

10. Onpenenenue yaenbHON TEINIOEMKOCTH BEIIECTBA.

11. HccnenoBanue mpoluecca UCIIapeHus.

12. OnpeneneHne OTHOCUTENIBHOM BIaXKHOCTH BO3yXa.

13. Onpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIbJIA.



Pazgen 7. diekTpruyeckne 1 MAarHUTHbIE SIBJICHUS.

Onexrpuzauus Ten. JlBa poja 3IEKTpUUYECKUX 3apsaoB. B3anMopelicTBre 3apsKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEWCTBUS 3apSKEHHBIX T€1 OT BEJIMYMHBI
3aps110B U PACCTOSHUS MEXKAY TEIaMH).

Onexrpuueckoe none. Hanpsox€HHocTh 2nexTpudeckoro nons. IIpuHnun cynepnozunun
AIIEKTPUYECKHUX I0JIeN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3jeKkTpuueckuil 3apsan. CrpoeHue
aTtoMa. [IpoBOHUKY U JUDIIEKTPUKU. 3aKOH COXPAHEHHUS HIEKTPUUYECKOTO 3apsA/a.

ONEKTPUYECKUH TOK. YCIOBHS CYLIECTBOBAHMS JJIEKTPUYECKOrO TOKa. McTouHukM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIIOBOE, XMMHUYECKOE, MarHuUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onexkrpuueckasd unenb. Cuna Toka. OnekTpuuyeckoe HampspbkeHHe. ConpoTHBIICHHE
IIPOBOJIHMKA. YJEJIIBHOE CONPOTUBJICHME BemiecrBa. 3akoH Owma Ui ydacTKa LEIH.
[TocnenoBarenbHOE U MapajiebHOE COEMHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3/IEKTpUUECKOro ToKa. 3akoH Jlxoyns—JleHna. DnekTpuieckue 1enu
U MIOTPeOUTENHN AIIEKTPUIECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHUe.

ITocrosiHHple MarHuThHl. B3auMopelcTBHE IOCTOSHHBIX MArHUTOB. MarHuTHoe IOIe€.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe s KU3HU Ha 3emiie. OnbIT Dpcerena. MarnutHoe mose
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIS
Ha IPOBOJHUK C TOKOM. OJIEKTPOJABMIaTeslb IIOCTOSSHHOro Toka. lcmonbe3oBaHue
JIEKTPOABUTaTENIEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoM  uHAykuuu. IlpaBuio  JleHna.
Onektporereparop. CrocoObl TOJYYEHHS JJICKTPUYECKOW HHEPruu. ODIEKTPOCTAHIMU Ha
BO300HOBJISIEMbIX HCTOYHUKAX SHEPIHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.

JIBa posa aNEeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3apSKEHHBIX Tell.
YCTpoUCTBO U IEHCTBHE IIEKTPOCKOIIA.

OneKTpocTaTU4ecKast UHIYKIIHS.

3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.

[TpOBOAHMKY U TUDIIEKTPUKH.

MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.

VM cTOYHMKHY ITOCTOSIHHOTO TOKA.

W Nk wWN R

JIeficTBHS 2IEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B )KUJKOCTH.
. I'a30BBIi1 pa3psn.
. I3mepeHne CHiIbl TOKa aMIEPMETPOM.
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. I/ISMepeHI/Ie QJICKTPHUYICCKOr0 HANIPAXKECHUSA BOJIBTMCTPOM.

=
H

. PeoctaTt 1 MarasuH conpoTHUBIICHUN.
. B3aumopeiicTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHrie HEBO3MOXXHOCTH pa3/I€JIeHMs TOJIFOCOB MAarHUTA.

N
N oG

. MO,Z[CJII/IpOBaHI/IC MAarHUTHBIX HOJEH MOCTOSHHBIX MarHUTOB.

=
oo

. OnbIT OpcTena.

=
Yo

. MarauTHoe 1moJjie TokKa. DJIeKTPOMAarHurT.

N
o

. JleficTBME€ MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.



21.
22.
23.
24.
25.

OEeKTpOIBUTATENb TOCTOSIHHOTO TOKA.

I/ICCJIGI[OBaHI/Ie SBJICHHUA BHCKTpOMaFHHTHOﬁ HWHAYKIAU.

Oneitel Dapanes.

3aBUCUMOCTb HAIIPABJIEHUS HHAYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BO3HUKHOBEHHS.
OJeKTporeHepaTop NOCTOSIHHOTO TOKa.

Jlabopamopuwvie padbomot u onvimeol.

1. OmpbITHI O HAOIOICHHUIO FIEKTPU3ALMH TNl MHIYKIIHMEH U IPH CONPUKOCHOBEHUU.

2. HccnenoBanue 1eWCTBUA AIEKTPUYECKOTO 1101l HA IPOBOAHUKHU U TUAIIEKTPUKU.

3. CoOopka u mpoBepka pabOThI AEKTPUICCKOM IEMU MTOCTOSTHHOTO TOKA.

4. H3MmepeHHe U pEryaupoBaHUE CUIIbI TOKA.

5. H3mepeHue u peryanupoBaHuE HANPSIKEHUS.

6. HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, HIYLLETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS
pE3UCTOpa U HAIIPSHKEHUS HA PE3UCTOPE.

7. OmnbIThl, JAEMOHCTPUPYIOIME  3aBUCUMOCTb  3JEKTPHUYECKOIO  CONPOTHUBIICHUS
IIPOBOJHMKA OT €70 JUIMHBI, IUIOIAAH IONIEPEYHOr0 CEYCHHs U MaTepHalla.

8. IlpoBepka mnpaBuia CIOKEHUS HANPSDKEHUN IPU IOCIENOBATEIBHOM COCIUHEHUU
JIByX PE3UCTOPOB.

9. Ilposepka npaBuiia Jyisl CUJIbI TOKA NP NapaieIbHOM COETUHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI AIEKTPUUECKOIO TOKA, UYLIEr0 YEPE3 PEIUCTOP.

11. OnpeneneHne MOIHOCTH 3JIEKTPUUECKOT0 TOKA, BBIIEIAEMON HA PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO YEpE3 JaMIIOUKY, OT HaIPSHKCHUS
Ha HEW.

13. Onpenenenue KIIJ] narpeBaTens.

14. UccnenoBaHre MarHUTHOTO B3aUMOJEMCTBUSI TIOCTOSIHHBIX MarHUTOB.

15. U3yyeHre MarHuTHOrO IOJIsI IOCTOSHHBIX MAarHUTOB HpU UX OOBEAMHEHUU W
pa3JelIeHUN.

16. MccnenoBanue JENCTBUS DJIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIbI B3aUMOIEUCTBUS KaTYIIKU C TOKOM U
MarHuTa oT CHJIbl TOKa U HalpaBJIEHUS TOKA B KaTYyIIKE.

18. M3y4eHue AeCTBHUSI MArHUTHOTO 0JI HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyHnpoBaHue U n3ydeHue paboThl 3J1€KTPOIBUTATENS.

20. N3mepenne KI1/] anexTpoaBurarenbHON YCTaHOBKH.

21. OnbITHl 10 HMCCIIEOBAHUIO SIBJIEHMSI DJIEKTPOMArHUTHOM WHAYKLHHU: HCCIEIOBaHUE
M3MEHEHUH 3HaYeHMsI U HallPaBJIEHUsI MHAYKLIHOHHOTO TOKa.

9 KUIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexannueckoe nBwxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCHTEIHHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoiMHENHOe aBMXKeHue. HepaBHOMepHOe
npsIMOJIMHENHOE ABM>KeHHE. CpenHsss U MIHOBEHHAs CKOpPOCTh Tella INPH HEPABHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHOyckopeHHOE mipsiMoNinHelHOe BkeHne. CBoOoaHOoe nagenue. OnbITh

lamunes.

PaBHOMepHOE nBMXKEHHE MO OKpykHOCTH. [lepuon u wacrora oOpamenus. JluneitHas u
yIJI0Basi CKOpOCTHU. LIeHTpOoCTpEMUTENBHOE YCKOPEHHUE.



ITepsoiii 3akoH HeroTona. Bropoii 3akoH Hptorona. Tpetuit 3akoH Herorona. [lpuniun
CYNEPIIO3ULUHU CHUIL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHUSI CKOJIBKEHMSI, CHJIa TPEHHS
IIOKOSI, JPYTHUE BUBI TPCHHUS.

Cuna TsDKECTM M 3aKOH BCEMUPHOI'O TATOTEHUs. YCKOpPEHHE CBOOOIHOIO MaJeHus.
JBuxenue 1uianer Bokpyr Comnna. IlepBas kocmmueckas ckopocTs. Heecomocts u
HEPETPY3KH.

PaBHOBecue marepuaabHON TOUKH. AGCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO TEIa
C 3aKpEIUIEHHOH OChIO BpaiieHus. MoMeHT cuibl. LleHTp TsxecTH.

Nmnynec Tena. M3smenenue umnynbca. Mmmynbc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TspkecTH, ynpyroct, TpeHus. Casi3b
SHepruu U pabotsl. IloTeHuManbHas SHEprusi Tena, MOAHATOrO HaJ IHOBEPXHOCTBIO 3EMIIM.
IToTreHumanpHas 3Heprus cxarou npyxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaGmoneHne MexaHn4ecKoro JIBUKEHHUS TeJla OTHOCUTEIbHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHME IIyTE€H U TPAEKTOPUN IBMXKEHHS OJHOTO M TOTO K€ Tella OTHOCUTEIIbHO
pa3HBIX TEJI OTCUYETA.

H3MmepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBUKECHHUS.

HaOGnronenue 1BUKEHUs Tea 10 OKPYKHOCTH.

Habumronenne MexaHMuecKuX SIBJICHUN, IPOUCXOAIINX B cucTtemMe orcuéra «Tenexkar
npu e€ paBHOMEPHOM M YCKOPEHHOM JIBIDKEHHH OTHOCHUTEIBHO KaOMHETa (PU3UKH.

o v kAW

3aBUCUMOCTh YCKOPEHHMSI T€JIa OT MacChl TeJla U IEUCTBYIOIIEH HAa HETO CUJIBL.

8. HaOmoneHune paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEJ.

9. H3menenue Beca Teia IIpU YCKOPEHHOM JBUYKEHUU.

10. IIepenaya ummyisca Ipu B3aMMOJECUCTBUH TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOAECUCTBUHU TEJl.

12. CoxpaHeHue UMITYJIbCca IPU HEYIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHue UMITYJIbca IPU a0COMIOTHO YIPYTOM B3aUMOIEHCTBUH.

14. HaGmroieHNe peakTUBHOTO JIBH)KEHUSI.

15. CoxpaHeHHe MEXaHUYECKOM SHEPIUU pU CBOOOJHOM A ICHUH.

16. CoxpaHeHHE MEXaHNYECKOW YHEPTUH IIPH JIBHKEHUU TeJla 0] IEHCTBUEM IIPYKUHBI.

Jlabopamopnuvie padbomot u onvimol.

1. KoncTtpyupoBaHue TpakTa Mg pa3srOHAa M JAJIbHEHIIET0 PaBHOMEPHOIO JBHKCHUS
HIapHUKa WIH TEIIEKKH.

2. OmnpeneneHue CpeHEW CKOPOCTH CKOJBKEHHUS OpycKa MM JIBUXKEHHUS ILapHKa I10
HAKJIOHHOM INIOCKOCTH.

3. OmnpeneneHne yCKOpEHMs Tejla IPU PAaBHOYCKOPEHHOM JIBM)KEHHMM 110 HAKJIOHHOW
IIJIOCKOCTH.

4. W ccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHH NMPHU PABHOYCKOPEHHOM JBMKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.
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10.

11.

[TpoBepka THIIOTE3BI: €CIM TPH PABHOYCKOPEHHOM IBIKEHWH Oe€3 HadalbHOM
CKOpPOCTH MNYTH OTHOCATCA KakK pAng HEYETHBIX 4quceii, TO COOTBCTCTBYIOIIUC
IMPOMECIKYTKH BPEMCHU OAMHAKOBEI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHHS OT CHJIBI HOPMAalbHOTO
JIABJICHUSI.

Onpenenenne kKodhUIMEHTa TPEHUS CKOJBKCHHS.

Onpenenenue KECTKOCTU NPYKUHBI.

Omnpenenenne paboOTBl CHIIBI TPEHUS MPU PABHOMEPHOM JBIDKEHHHM Tela IO
TOPH30HTAILHOW TOBEPXHOCTH.

Onpenenenre padOThI CHIIBI YIPYrOCTH TPU TOABEME Tpy3a C HCIOJIb30BaHUEM
HEIIOABUXKXHOT'O YU ITOABUXKXHOT'O 6JIOKOB.

N3ydeHune 3aKkoHa COXpAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJe0aHud U BOJIHBI.
KonebarenbHoe nBrkeHrne. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHMIA: TMEpUO, 4YacToTa,
amuMtyna. MaTtematuueckuid W TPYXKUHHBIA MasTHUKA. [IpeBpaiieHue sHepruu mpu

KOJIE0ATEIbHOM JIBUKCHUU.
3aryxaromue kojebanus. BeinyxkaenHsle KojcOanus. Pe3onanc. MexaHHMYECKHE BOJIHBI.

CaoiicTBa MexaHn4ecKuX BOJH. [IpononbpHbIe U nonepeyHble BOIHBL. JlJIMHA BOJHBI U CKOPOCTh
e€ pacipocTpaHeHus. MexaHn4yeckue BOJIHBI B TBEPIOM TeJie, CEHCMUYECKIE BOJTHBI.
3Byk. [ poMKOCT 3ByKa M BBICOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK H yIbTpa3BYK.
Hemoncmpayuu.

=
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7.

HaGnronenue koneGaHuii Tes1 oJ 1eHCTBUEM CHUJIIbI TSDKECTH U CHJIBI YIIPYTOCTH.
HaGnronenue koneOaHuii rpy3a Ha HUTH U Ha IPYy>KUHE.

HaOnroneHue BoIHYX/IE€HHBIX KoJeOaHHi U pe30HaHca.

Pacrnipoctpanenue npoJoabHBIX U IONEPEYHBIX BOJIH (HA MOJIENHN).
Habmroienne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHUYECKHI pe30HaHC.

OopamopHhule padbomul u OnviMoL.

Omnpenenenue 4acTOTHl U Meproia KoieOaHui MaTeMaTHIecKOro MasTHUKA.
Ornpezenienre 4acTOThl U TIEPHOJIa KoJieOaHU MPYKUHHOTO MasiTHUKA.

WccnenoBanue 3aBUCMMOCTH Tepuoaa KoJeOaHHWI MOABEHICHHOTO K HUTH Tpy3a OT
JJIMHBI HUTH.

HccnenoBanue 3aBUCHUMOCTH MEpHOJa KoJMeOaHWN MPY>KMHHOTO MasTHHUKa OT MacChl
rpysa.

[IpoBepka HE3aBUCUMOCTH TE€pHOJa KoJieOaHUN Tpy3a, MOABEHICHHOTO K HUTH, OT
Macchl Ipy3a.

OnBITH, JEMOHCTPUPYIOIIME 3aBUCUMOCTh TEpHoAa KoleOaHUW MPYKUHHOTO
MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.

H3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

Paszpnen 10. DnekTpoMarHuTHoOE 10J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHbI.
DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMArHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX

BonH. IlIkana OJICKTPOMArHMuTHBIX BOJIH. Hcnons3oBanue SJICKTPOMArdHuTHBIX BOJIH IJISA COTOBOH

CBs3H.

DnekTpoMarHuTHas mpupoja ceeta. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
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1. CBoiiCTBa AIEKTPOMArHUTHBIX BOJIH.
2. BoJsiHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie pabomul u onvimol.
1. H3ydeHue CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa.
Pa3gen 11. CBeToBELI€e SIBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku cera. lIpsMonuHeiiHOE pacnpoOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.
[Tpenomiienue cBera. 3aKoH npeaomiieHus cBeta. IlolHoe BHyTpeHHEee OTpaKEHUE CBETA.
Hcrnonb30BaHKE MOTHOTO BHYTPEHHETO OTPAKEHUSI B OITUUECKUX CBETOBOJAX.
Jlunza. Xopx nydeir B nmH3e. OnTudeckas cucreMa (oToammapara, MHUKPOCKONA U
Teneckorna. ['na3 kak ontudeckas cuctema. bim3opykocTs U 1a1bHO30PKOCTb.
Pasnoxenne 6enoro ceera B criektp. OnbiTel HptoToHa. CiiojkeHue CrieKTpajibHBIX [[BETOB.
Hucnepcus ceera.
Hemoncmpayuu.
IIpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.
OtpaxkeHue cBera.
[Tomyuenue n300pakeHUil B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue caera.
Onrtruyeckuii CBETOBO/I.
Xon styueit B coOnparomiei Jmnse.
Xox JIydeil B paccenBaroleH JIMH3E.
[Tosryuenue n300pakxeHUit ¢ MOMOILBIO JIUH3.
[Tpunuun neiictBust Gporoanmnapara, MUKPOCKOTA U TEJIECKOIA.
10. Mopens ria3za.
11. Pa3noxeHue 6enoro cBeTa B CIEKTP.

W NOU kR WNE

12. ITonyuenue Genoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnwvie padbomot u onvimol.

1. HccnenoBaHue 3aBUCIMOCTH YyTJIa OTPAKEHHsI CBETOBOTO JIy4ya OT yrijia MajaeHusl.

2. H3yueHue XxapakTepUCTUK U300paKEHHS MPEMETa B IIIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCUMOCTH YIiia MPEIOMIICHHSI CBETOBOTO JTyda OT yria MaJeHHs Ha
IPaHULIE «BO3LYX—CTEKIION.

[Tomy4yenue n300pa>keHUid ¢ TOMOIIBIO COOUPAIOIIEH JTUH3HI.

Omnpenenenne GOKYCHOIO pacCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JTUH3HI.
OMBITHI MO PA3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

No uvk

OnbITEl O BOCHIPHUATHIO I[BETa MPEIMETOB NpPU MX HAOIIONEHUH Yepe3 I[BETOBbIC
(GUIBTPBHIL.

Pa3zpnen 12. KBanTOBBIC SIBJICHUS.

OmneiTel Pesepdopaa u nmnanerapuas mojens aroma. Monens atroma bopa. Mcnyckanue u
norsiouieHue ceera atoMoM. KBaHThl. JInHeHyaThle CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sjipa.
Hyknonnas Mopens aromHoro sapa. M3orombsl. PannoaktuBHBIE mpeBpamieHus. llepuon
MOJTypacnaia aTOMHBIX sIJIEp.

SAnepHble peakyy. 3aKOHbI COXPaHEHMs 3apsiI0BOIO U MAaCCOBOI'O YHUCEI. DHEPIHUs CBA3H
aTOMHbIX saep. CBsa3p Macchl M dHepruu. Peakumm cuHTte3a u geneHus suep. Mcrounukum
sHeprun ConHIA U 3BE3 .
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Anepnas sHepreTuka. JleicTBUS paguoOaKTUBHBIX U3JIYYEHUI HA )KUBBIE OPTaHU3MBbl.
Hemoncmpayuu.

CHexTpsl U3IYy4eHUS U TOTJIOIICHHUS.

CrieKTpbl pa3IMyYHbIX T'a30B.

CrnekTtp Bogopoza.

Habumonenune tpekos B kamepe BuibcoHa.

AR wN e

Pabora cuéTunka HOHU3UPYIOIINX U3TYyUEHU.
Perucrpanus uzinydeHus: npupoAHBIX MUHEPAJIOB U MPOJTYKTOB.

Jlabopamopuwvie pabomot u onvimeol.

1. HaGmroeHue CIUIOMIHBIX U JIMHEHYAThIX CIEKTPOB U3ITy4EHHUSI.

2. HccnenmoBanue TPEKOB: HM3MEPEHUE SHEPTUM YacTULBI 10 TOPMO3HOMY MyTH (IO

¢dororpadusm).

3. HM3mepenue pagnoakTHBHOTO (hoHA.

IHoBTOpPHUTEIHbHO-000011IAK0 M MOYJIb.

[ToBTOpUTENBHO--0000MIAIONNIT  MOAYAb MpEeAHAa3HA4YeH MJi1 CUCTeMaTH3aluu |
00001IeHUsT TTPEIMETHOTO COICPIKAHMSI M OIBITA IEATEIIbHOCTH, IPUOOPETEHHOTO TIPH U3YUCHUU
BCEro Kypca (hM3MKH, a TaKKe JUIS MOATOTOBKH K OCHOBHOMY TOCYJapPCTBEHHOMY JK3aMEHY IO
buznke 151 00yJaromMXcsl, BBIOPABIINX 3TOT Y4eOHBIH MpeaMer.

[Ipy wu3yuyeHUHM JAHHOTO MOJIYJS pEATU3yIOTCd M CHCTEMAaTU3UPYIOTCS  BUIbBI
NEeSTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOOecrneuMBaeTcs JOCTHIXKEHHE TMPEAMETHBIX U
METalpeAMETHBIX TUIAHUPYEMBIX PE3YJIbTaTOB 00yueHus, (popmMupyercs e€CTeCTBEHHOHAy4dHas
rPaMOTHOCTh: OCBOCHHUE HAYYHBIX METOJOB HCCJCJAOBAHUS SIBICHUM NPUPOABI U TEXHUKH,
OBJIAJICHUE YMEHUSMHU OOBSICHATh (PUINYECKUE SBJICHUS, MPUMEHSSI IOTYYCHHbIC 3HAHUS,
peliaTh 3a7a4u, B TOM YHCIIe KaYeCTBEHHBIE U SKCIIEPUMEHTAIILHBIE.

[IprHIMIIMANBHO AEATEILHOCTHBIA XapaKTep AAHHOTO pa3Jieia pean3yercs 3a CYET TOro,
YTO 00yUaroIuecs BBIMOIHSIOT 3a1aHUs, B KOTOPBIX UM MPEJIaraeTcs:

Ha OCHOBE TMOJIYYE€HHBIX 3HAHUH pacro3HaBaTh U HAYYHO OOBICHITH (GU3HUECKUE SIBICHUS
B OKPY’KaIOIIEH MPUPO/IE€ U MOBCETHEBHOMN KU3HU;

WCIIOJIH30BaTh HAYYHBIE METO/bl MCCIIEOBAaHUS (U3UYECKUX SIBICHHUI, B TOM YHCIIE JJIs
MIPOBEPKH THIOTE3 U MOJYyUYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSCHATH HAyYHBIE OCHOBBI HambOoJee Ba)XXHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJOTHH,
HalpuMep, MPAKTHYECKOTO HCIOJIb30BaHMUS PA3JIMUYHBIX HCTOYHHKOB JHEPrUM Ha OCHOBE
3aKOHa MIPEBPAILICHUS B COXPAHEHHS BCEX U3BECTHBIX BUIOB DHEPTHUH.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIlpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U MIPEAMETHBIX O6p330BaTeHBHHX PE3YJIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHUS:

— IpOSIBJICHHE UHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHICKON (hU3MUYECKOi
HayKH;

— EHHOCTHOE OTHOIIEHHE K IOCTH)KEHUSIM POCCUICKUX YUEHBIX--(DU3HKOB,;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

— FOTOBHOCTh K aKTHUBHOMY yYacCTHIO B 0OCYKJIEHUU OOIIECTBEHHO 3HAUYUMBIX M ATHUECKUX
po0JieM, CBA3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM JOCTHKEHUN (PU3UKU;

— OCO3HAaHHE BaXHOCTU MOPAJIbHO--3TUYECKUX MIPUHIIUIIOB B ACSTEIBHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

— BOCIIPHUSTHE ICTETHMUECKUX KauyecTB (PU3MUECKON HAyKW: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

— OCO3HAHME LEHHOCTU (PU3MYECKON HAyKHM KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIEH COCTABISIONIEH KYIbTYpPHI;

— pa3BUTHE HAYYHOH JIF0O03HATENBHOCTH, HUHTEPECa K UCCIIEIOBATENIbCKON AESITETbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIArONOTYYHS:

— OCO3HAaHME LIEHHOCTH 0e30macHoro obpasa KHU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM
MHUpE, BaXXHOCTH TMpaBWJI OE30MacHOro TMOBEACHHMS Ha TpaHCIOpTe, Ha JOporax, C
AIEKTPUYECKUM U TEIJIOBBIM 00OPYIOBAHUEM B JIOMAIITHUX YCIOBUSX;

— c(hopMHpPOBAHHOCTH HaBbIKa pedrekcuu, MpU3HAHHE CBOETO IMpaBa Ha OIMUOKY U TaKOTO
e IIpaBa y Jpyroro 4ejoBeKa;

6) TpyaoBOro BocnuTaHUS:

— aKTHBHOE y4yacTHE€ B pEIICHUU MPaKTHYECKHUX 3ajad (B paMKax ceMbd, 00pa30BaTeIbHOM
OpraHM3aliy, Tropoja, Kpas) TEXHOJOTMYECKOW W  COLMAJIbHOW HAaIpaBIEHHOCTH,
TpeOYIOIIMX B TOM YHCIIC U (PU3UIECKUX 3HAHUIA,

— UHTEpEC K MPaKTHUYECKOMY U3YUEHHIO MPOodecchil, CBI3aHHBIX C (PU3UKOIL;

7) 3K0JI0TrMYEeCKOT0 BOCIIMTAHMS:

— OpHUEHTalusi Ha MpUMEHEHHE (PU3MYECKUX 3HaHWM [ pelleHus 3agad B o0jacTu
OKpY’KaloIlllel cpenibl, MJIAHUPOBAHUS MOCTYNKOB M OIIEHKM MX BO3MOXHBIX MOCJEICTBUN
JUISl OKPY>KarOIEen CpeJibl;

— OCO3HaHHUE TTI00aJIbHOrO XapaKTepa 3KOJOTHYECKUX MPOoOIeM U MyTell UX peleHus;

8) ajanTannu K N3MEHSAIIIUMCS YCJIOBHAM COUMAIBHON 1 MPUPOAHOH Cpe/bl:

— MOTpeOHOCTh BO B3aUMOJAECWCTBUM TPH BBINOJIHEHUU HCCIEIOBAaHUI M IPOEKTOB
(bU3UIECKOI HANIPABICHHOCTH, OTKPBITOCTD OTBITY ¥ 3HAHUSIM JIPYTHX;

— MOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO AESITebHOCTD;

— MOoTpeOHOCTh, B (POPMHPOBAHMM HOBBIX 3HAHWW, B TOM uHcie (OPMYIUPOBATH HUIEH,
TIOHSTHSA, TUTIOTE3BI O (PU3HUUECKUX OOBEKTAX U SIBJICHUSX;
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e — OCO3HaHHE JAe(HUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (PU3UKHY;

® — [JJAaHMPOBAHHUE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (U3NYECKUX 3HAHMIA;

® — CTPCMIJICHUC aHAJIIM3UPOBATH U BBIABJIATH B3aUMOCBA3HU MIPUPOIHI, O6IJ.I€CTB3, 1 3KOHOMUKMU,

B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘I€CKI/IX 3HaHI/II71;

e — OICHKAa CBOMX JACWUCTBUN C YYETOM BIMSIHHMS Ha OKPYXKAIOIIYIO Cpeny, BO3MOXKHBIX

IrI100aIbHBIX HOCJIC,Z[CTBI/Iﬁ.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBaHusi y oOyuyatomierocsi Oyayr cpopMUPOBaHbI MeTampeAMeTHbIe pe3YJbTaThl,
BKJIIOYAIOIME T[103HABAaTEIbHBIC YHHMBEpCAJIbHBbIE Yy4YeOHBbIC JCHUCTBHUS, KOMMYHUKATHBHBIC
YHUBEpCAJIbHBIE YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBJIATH M XapaKTEPHU30BaTh CYILIECTBEHHBIE TPU3HAKU OOBEKTOB (SIBICHUI);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMK, OCHOBAHUS ISl 0000IICHNUS
Y CPaBHCHHS;

BBISIBJIATH 3aKOHOMEPHOCTH M NMPOTHBOPEUMS B PACCMAaTPUBACMbIX (haKTax, JaHHBIX U
Ha6J'IIOIleHI/I$IX, OTHOCAIINXCA K (1)I/I3I/ILI€CKI/IM SIBJICHUAM,

BBISBJIATH NPHYMHHO--CJIECTBEHHBIC CBSI3M NPU W3YYCHWU (DU3NYECKUX SIBICHUH U
nmponeccoB, JacjaTb BBIBOJAbI C HCIHOJbB30BAHUCM ACAYKTHBHBIX W HWHAYKTUBHBIX
YMOSaKHIOquHﬁ, BBIABUT'aTh T'UIIOTE3bI O B3aNMOCBA3AX (1)I/IBI/I‘~ICCKI/IX BCJIMYHH,
CaMOCTOSITENIbHO ~ BBIOMpATh CcHocoO pemieHus yueOHOW (u3nueckod 3a1auu
(cpaBHEHHE HECKOJBKMX BApHMAHTOB pEUICHHUs, BHIOOp Hamboyiee MOIXOMASIIETO C
y4€TOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3zoBbIe nccienoBaTenLCKHe 1eliCTBUA.

HCIIOJIB30BATh BOIIPOCHI KaK HCCIIeN0BAaTEIbCKUM HHCTPYMCHT I1O3HAHMU,

NpoBOAWUTE MO CAMOCTOSATCIBHO  COCTAaBJICHHOMY IIJIAaHY  OIIBIT, HECIIOXKHBIN
q)H3quCKHﬁ OKCIICPUMCHT, HeOOoIbIIIoe HUCCICIOBAHUC CI)I/ISI/I‘ICCKOFO SABJICHUA,
OLICHUBATh HAa MPUMCHUMOCTb U JOCTOBCPHOCTDH PIH(l)OpMaI_II/IIO, INOJTYYCHHYIO B XOIC
HCCJIICOOBAHUS WJIN SKCIICPUMCHTA,

CaMOCTOATCIIbHO (bOpMyJ'II/IpOBaTB O606H_I6HI/IH U BbBIBOJABI IIO0 pPE3yJjibTaTaM
HpOBeI[éHHOFO Ha6JHOZ[eHI/IH, OIIbITA, UCCICOOBAHUA,

IMPOTrHO3UPOBATE BO3MOKHOC JanbHeHIee pPa3BUTHC (I)I/ISI/UICCKI/IX MponeccoB, a TakKKe
BBIIBUT'aTh NPCAIIOJIOXKCHUSA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTax.

Pabora ¢ undopmaumeii:

IPUMEHSTh Pa3UYHbIE METOJbl, HHCTPYMEHThl M 3aIpOChl NMPU MOHUCKE M O0TOOpe
nH(pOpMallMU WIK JaHHBIX ¢ YYETOM IpeaIoKeHHOM yueOHOo! (hu3nueckoi 3a1auu;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMAIUIO PA3ITUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;
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CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (DOpMYy MpPEACTaBICHHUS HHPOPMALUU U
WUTIOCTPUPOBATh pElIaeMble 33/a4d HECIOXHBIMH CXEMaMH, IHarpaMMaMH, HWHON
rpaduKoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelcTBUA:

B XOJie OOCYXAcHHsS Y4eOHOTO Marepuaia, pe3yabTaToB JTabOPaTOPHBIX paboOT U
IPOEKTOB 33/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYXJaeMOW TEMbI U BBICKAa3bIBaTh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4d U MOJIepKaHUe 0IaroKenaTeIbHOCTH OOIIEHMS,
COIIOCTAaBJIAITb CBOU CYXKXKACHUA C CYXIACHHUAMHU APYIruX YYaCTHUKOB Auajiora,
OOHapY)KUBATh PA3IMYKE U CXOJICTBO TO3HIIUH;

BBIPpAXAaTh CBOXO TOUYKY 3PCHHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX,

HY6J'II/I‘IHO MMpEaACTaBJIATh PE3YIbTAThL BBITIOJIHEHHOT'O (bI/I?;I/I‘-IeCKOFO OIlbITa
(9KCIIepUMEHTa, UCCIICIOBAHMUS, TIPOCKTA);

INOHUMATb MU HCIIOJIB30BATh IMPCHUMYIICCTBA KOMaHI[HOﬁ n I/IHI[I/IBI/IZ[yaJIBHOI\/JI paGOTbI
NIPU PEIICHUU KOHKPETHOM (PH3HUECKON TPOOIIEMBI;

MNpUHHUMAThL LCJIU COBMECTHOU ACATCIIbHOCTH, OPraHU30BbIBATH HeﬁCTBHﬂ no eé
JOCTHDKEHUIO: PACIPEeNIATh PO, 00CYKAATh MPOLECCH U PE3yJIbTaThl COBMECTHOU
paboThl, 06001IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;

BBINOJIHATh CBOK YacTh Pa0OTHI, JOCTHras KAaueCTBEHHOTO pe3yJbTara MO CBOEMY
HaIlpaBJICHHUIO U KOOPJAUHHPYSI CBOU [[ef/'ICTBI/Iﬂ C APpYTMMHU YWICHAMU KOMAaHbI;
OLICHUBATh KAueCTBO CBOETO BKIaJa B OOMUH TNPOAYKT IO KPUTEPUSM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aMOJICHCTBUSI.

Pery1siTuBHBIC yHMBepcaibHble y4eOHbIe AeiicTBUS

Camoopranusanus:

BBISIBJISATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYAIUSX, TPEOYIOIIMX Ui peILICHHs
(bu3nyecKuX 3HaAHMI;

OPUEHTUPOBATLCA B Pa3IMUYHBIX MOAXOAAX INPUHATHS PEIICHUN (MHIUBUAYAIbHOE,
INPUHSITHE PELIEHUs B TPYIIIE, IPUHATHE PELICHUH IPyIIon);

CaMOCTOSITENIFHO COCTABJIATh AJITOPUTM pEIIeHUs (PU3MUECKOW 3aaud WM IUIaHa
UCCIICIOBaHMUs C Y4ETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHNN;

Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

CﬂMOKOHTpOJ’IL, SMOLMOHANIbHBIA HHTEJLJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeuIaraTh IiaH €€ N3MEHEHNS,

OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEAOCTH)KEHHS) pe3yJbTaTOB JAEATEIbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIHHOCTh (B TOM YHCJIE€ B XOJ BHIMOJTHEHUS (PHU3HUECKOTO
UCCIICIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENbCTB, W3MEHHMBIIUXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBHSIM;

CTaBUTb ce€0s1 HA MECTO APYrOro 4eJOBEKa B XOJE CIOpa MM JTUCKYCCUU HA HAyYHYIO
TEMY, [IOHUMaTh MOTHUBBI, HAMEPEHUs U JIOTUKY JPYIroro;

pU3HaBaTh CBOE IMpaBO Ha OMIMOKY MpH peuleHHH (QU3UYECKUX 3a1ad Wil B

YTBCPIKACHUAX HAa HAYUYHBIC TEMbBI U TAKOC K€ IIPABO APYroro.
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INPEJIMETHBIE PE3YJIBTATbBI

K konny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

UCMOJIb30BaTh TMOHATHS: (U3MUECKHE M XUMHUYECKHE sBIEHMs, HaOJIOJCHNUE,
9KCHEPUMEHT, MOJEIb, TUIIOTE3a, €IUHUIBI (PU3MUECKUX BEIMYUH, aTOM, MOJEKYIa,
arperaTHbIe COCTOSHUS BemlecTBa (TBEPIOE, KHUIKOE, ra3000pa3HOe), MEXaHUYECKOe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NIPSIMOJIMHEMHOE),  TPaeKTOpHsi,
paBHOAEHCTBYIOIast cuia, aedopmanus (ynpyras, IUIacTHYECKasl), HEBECOMOCTb,
COOOLIAIOIIUECS COCYIbI;

pasnnyath siBiieHus (audQysus, TEII0BOE IBUKEHUE YaCTUL] BELIECTBA, PABHOMEPHOE
JBUKCHUE, HEPABHOMEPHOE JIBWKEHUE, MHEPLUSA, B3aMMOJCHCTBUE TEll, PABHOBECHE
TBEPABIX TeJI C 3aKpeIUIEHHOW OChIO BpAalleHUs, Iepefada JAaBleHUs TBEPIAbIMU
TEJIaMU, KUAKOCTSIMH | ra3aMH, aTMOC(HEpHOE JaBJIeHUE, IJIAaBAaHUE Tell, TPEBPALICHUS
MEXaHUYECKOM SHEpIrun) 1o OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3YyYEHHBIX (PU3MUECKUX SIBICHUM B OKPY)KAIOILEM MHpE, B
TOM 4yMcie (u3nueckue sBICHHsS B MPUPOJE: NMPUMEPHl ABWKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOM M HEXHUBOM NPHUPOAE, NCHUCTBUE CUJIBI TPEHUS B IPUPOAE H
TEXHUKE, BIMSHUE aTMOC()EpPHOTrO JaBICHHS Ha >XKMBOH OpraHU3M, IUIaBaHHE DHIO,
pblYary B TeJe YelOoBEeKa, IPU 3TOM NEPEeBOJUTH MPAKTUUYECKYIO 33Jauyy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (IPU3HAKN) (PU3MUECKUX SBICHUM;

OIKCBIBATh U3YYEHHbIE CBOMCTBA TeN U (PU3MUECKUE SABJICHUS, UCIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BELIECTBA, BPEMs, IyThb, CKOPOCThb, CPEIHS
CKOpPOCTb, CHJIA YIPYTrOCTH, CHJa TSDKECTH, BEC Tella, CUjla TPEHUs, JaBICHUE
(TBEpOro Tena, JKUAKOCTH, Ta3a), BHITAJKUBAIONIAs CHJIA, MeXaHHW4ecKas padora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3(QUIMEHT MOJe3HOro AEeUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIHAIbHAsl SHEPrHs), IpU OMUCAHUU IPABUIIBHO
TPaKTOBaTh PU3NYECKHUI CMBICI UCIIOJIb3YEMbIX BEIMYMH, UX 0003HAUEHUS U €TUHULIbI
(bu3NYeCKUX BEIMYUH, HAXOAUTH (OPMYJbl, CBA3BIBAIOIINE TaHHYIO (PUINYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMM, CTPOUTH TpadUKH H3YUEHHBIX 3aBHUCUMOCTEH
(U3UUECKUX BEIHYMH;

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U TPOLECCHl, HCMOIb3Ys
npaBujIa CIOKEHUs cuil (BIOJIb OJHOW TpsiMoii), 3akoH ['yka, 3akon Ilackains, 3akoH
Apxumena, MpaBUIIO paBHOBEeCHs pblyara (0J0Ka), «30JI0TOE IMPaBUIIOY» MEXAHUKH,
3aKOH COXpaHEHHs MEXAHMYECKOM HSHEpruu, IpH OTOM JaBaTh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MAaTEMaTUYECKOE BBIPAKEHHE;

OOBSICHATh (PU3UYECKUE SIBIICHUS, IMPOLECCHl W CBOWCTBA TN, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallui MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATh NPUYUHHO-
-CIIE/ICTBEHHBIE CBSI3H, CTPOUTh OOBSICHEHUE M3 1—2 JIOTMYECKUX IIIaroB C OMOpPOM Ha
1-2 wu3yyeHHBIX CBOIcTBa (U3NYECKUX SBICHHUM, (QU3NYECKUX 3aKOHA UJIHU
3aKOHOMEPHOCTH;

pemate pacu€THble 3adauyud B 1—2 [eWCTBUSA, HCIOJIB3YS 3aKOHBI U (QOPMYJIBL,
CBs3bIBalOIME (U3MUECKHE BEIWYMHBI: Ha OCHOBE aHajiu3a YCJIOBUS 3aJauu

17



3allUCBIBaTh KPATKOE YCIIOBHE, MOACTABIATH (U3NYECKHUE BEIMYMHBI B (HOPMYJIBI U
NPOBOJIUTH Pacy€Thl, HAXOAUTH CIPABOYHBIC JaHHBIC, HEOOXOAMMBIEC Ui PELICHUs
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOTYYEHHON (PU3NIECKON BETMUHHBI,
pacrio3HaBaTh TPOOJIEMBbI, KOTOPBIE MOXKHO PEUIMTh MPH NOMOIIM (HU3UYECKHX
METOJOB, B OIMCAHUM MCCIECNOBAHUSA BBIICIAATH IPOBEPAEMOE IIPEIIIOJIOKEHUE
(rumoresy), pazauyaTh M HMHTEPIPETUPOBATH IOJIYYEHHBIH pe3yibTaT, HAaXOIUTh
OLIMOKH B XOJI€ OTIBITA, 1EJIaTh BBIBOBI 110 €TI0 PE3yJIbTaTaM;

IPOBOJIUTH ONBITHI 10 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIE MPEANONIOKEHUs, COOMPATh YCTAaHOBKY W3
NPEIOKEHHOT0 000PYAOBaHUS, 3alIUCHIBATH X0/ OIBITAa M (POPMYTUPOBATH BHIBOIBL;
BBITOJIHATH NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tena, 00béMa, CUJIbl U
TEMIIepaTypbl C HMCIOJIb30BAaHUEM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aHMCHIBATH
IIOKa3aHUs IpUOOPOB ¢ y4ETOM 3aJaHHOM a0COIIOTHOM MOrPEeIHOCTH U3MEPEHNUH;
IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PM3UYECKON BEIMUYMHBI OT JPYroul C
UCIIOJIb30BaHUEM NPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBHXKYILEIOCs
TeJa OT BPEMEHU JBWKEHUS TEJla, CUJIbI TPEHUS CKOJIBKEHHUs OT Beca Tella, KaueCTBa
00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOMIAIu
COIPUKOCHOBEHHMSI TeJl, CHJIbl YIPYTOCTH OT YIUIMHEHMs IIPYXKUHBI, BBITAJIKUBAIOLIEH
CWIBI OT OO0BEMa MOTrpYKEHHOM 4YacTHM Tela W OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH TeJjla, OT IJIyOMHBI, HA KOTOPYIO HOTPYXKEHO TEJO,
YCIIOBHW TIJIaBaHUS TN, YCIOBHH pPAaBHOBECHS pblyara M OJOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCIEeNOBaHMSA, COOHMpaTh YCTAHOBKY M  BBINOJHATH
U3MEpEeHus, cielys MPeUIoKEHHOMY IUIaHy, (PUKCHPOBaTh pe3yJbTaThbl MOJy4YECHHOH
3aBUCUMOCTH (U3NYECKUX BEJIMYMH B BHJIE MNPEUIOKEHHBIX TaOiaMLl U TpaduKoB,
JlenaTh BBIBOJBI IO pe3yJIbTaTaM UCCIIEI0BAHMS;

INPOBOJUTh KOCBEHHBIE H3MEpEHHs (PU3MUECKMX BEIMYMH (TUIOTHOCTh BEIIECTBA
JKUJKOCTH W TBEPAOrO TeNa, CWila TPEHHs CKOJIBKEHHs, [aBICHUE BO3/1yXa,
BBITAJIKUBAIOIIAs CHJIA, JACHWCTBYIOLIass Ha IMOTPYKEHHOE B KHUIKOCTb TEJO,
KO3(QUIMEHT MOJEe3HOro ACUCTBUS MPOCTHIX MEXAHHU3MOB), CIenysl MpPeaoKECHHON
MHCTPYKIMU: IIPU BBIOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTAIIbHYIO YCTaHOBKY
Y BBIYUCIISITh 3HAUE€HUE UICKOMOM BEIIMYUHBI;

coOnrofarh TMpaBuja TEXHUKHM O€30MacHOCTH Hpu paboTe ¢ J1abopaTOpHBIM
000pyI0BaHNEM;

yKa3blBaTh MPUHIMIBI JCHCTBUS NPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIatOIIMECs COCYyIbl, OapoMeTp, pblyar, MOJABHKHBIN U
HETOABKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOpPOM Ha UX ONMCaHHA (B TOM YHCIE: MOAIIMIHUKU, YCTPOMCTBO
BOJIONIPOBO/A, THJPABIMYECKUN IPECC, MAHOMETP, BBICOTOMEp, IMOPIIHEBOW HAcoc,
apeoMeTp), UCHOJB3Ysl 3HaHHUS O CBOMCTBaX (PU3MYECKHUX SIBICHUNH U HEOOXOAMMBIE
¢duznyecKkre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TMpUMEPHl (HAXOIUTh HMHPOpPMAIMIO O MpUMepax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEJHEBHOW XKM3HM s OOecredeHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpUOOpaMu U TEXHUYECKUMH YCTpOICTBaMH,
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COXpaHEHMsI 370pPOBbsi M COONIOACHHUS HOPM DSKOJOTHYECKOTO TOBEICHUS B
OKpYXKarolleu cpese;

OCYIIECTBIISITh OTOOp HMCTOYHUKOB HH(popManuu B MHTepHETe B COOTBETCTBUU C
3aIaHHBIM IMTOUCKOBBIM 3aIIpOCOM, HAa OCHOBC UMCIOIIIUXCA 3HAaHUU U HyTeM CpaBHCHHA
Pa3IMYHBIX UCTOYHUKOB BBIICISATh HH(GOPMAIIUIO, KOTOpas SIBISETCS MPOTUBOPEUNBOM
WM MOKET OBITh HEJIOCTOBEPHOI;

UCIIOJIb30BAaTh MPH BBIMOJIHEHUH YYeOHBIX 33/IaHUN HAYYHO--TIONMYJISIPHYIO JIUTEPATYPY
bu3nyecKoro cojJep)KaHus, CIPAaBOYHbIE MaTepUalbl, pecypchl ceTtu HHTepHer,
BIIQJICTh TMpUEMAMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHusi MHPOpMALUU U3
OJIHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

cO31aBaThb CO6CTB€HHBIC KpaTKUC IMUCbMCHHBIC U YCTHBIC COO6IJ.I€HI/I$I Ha OCHOBC 2—3
HUCTOYHUKOB MHPOpMAINK (PHU3UIECKOTO COJIEPKAHUS, B TOM YHCIE MyOJIUIHO JCNaTh
KpaTKue COOOIIeHHsI O pe3y/bTaTax MPOEKTOB WM Y4eOHBIX UCCIIEI0OBAaHUM, IPU 3TOM
rPaMOTHO HCIIOJIb30BaTh HW3YYCHHBIN TMOHATUHHBIA ammapar Kypca (QHU3UKH,
COIIPOBOKAATh BBICTYIIJICHUC Hpe3CHTaLII/I€I71;

IIPYU BBIIIOJIHEHUHU y4YEOHBIX MPOEKTOB M MCCIEIOBAHUMN paclpenesaTh 00sS3aHHOCTH B
Tpynii€e B COOTBETCTBUU C IMOCTABJICHHBIMU 3aJa4aMM, CJICIUTD 3a BBIIIOJHCHUCM IIJIaHA
NEHCTBUI, aJeKBAaTHO OIEHUBATh COOCTBEHHBIH BKIAJ B JEATEIBHOCTH T'PYIIIBL,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJCHCTBHE, YUUTHIBAs MHEHUE OKPYKAIOIINX.

K xonmy oOyuenust B 8 Kjacce mpeaMeTHBIE pPe3yibTaThl HA 0a30BOM ypPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YJAIOLINXCST YMEHHIA:

UCIOJIb30BaTh MOHATHA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHHE aTOMOB U
MOJICKYJI, arperatHble COCTOSIHHS BEUIECTBA, KPHCTAIMUECKHE M aMOp(HBIC Tela,
HACBIIEHHBI U HEHACBILICHHBIN Map, BIaKHOCTh BO3/yXa, TEMIEpaTypa, BHYTPEHHSI
SHEprus, TeIJIOBOH JBUrATENb, HJIEMEHTAPHBIN MEKTPUUECKUN 3aps, NEKTPHUECKOe
1oJie, MPOBOJHUKU U JUIIEKTPUKH, TOCTOSIHHBINA SJIEKTPUYECKUH TOK, MarHUTHOE
HoJIe;

pa3nuuarh SBJIEHUS (TEIJIOBOE pACHIMPEHHE U CXKaTHhe, TeIulonepenada, TEIuIOBOe
paBHOBECHE, CMauMBaHHE, KalWUIApHbIE SBJICHMS, WCIApEeHHe, KOHJAEHcalus,
IUIABJIEHUE,  KpUcCTauM3auus  (OTBEpAEBAHME),  KHUIIEHHME,  TeIuIonepeaaya
(TEerIONpPOBOJHOCTb, KOHBEKLIMS, W3Iy4YEHHE), DJICKTPU3aLUs Tel, B3aUMOJACUCTBHE
3apsAa0B, ACHCTBHSI AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aMMOJIEHCTBHE
MarHuToB, JAEWCTBUE MAarHUTHOIO IOJISI HAa NMPOBOJHUK C TOKOM, 3JIEKTpPOMarHWTHAas
WHAYKIHS) 10 ONHMCAHUI0O HUX XapaKTepHBIX CBOWMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;

pacrio3HaBaTh MPOSIBIIEHHE U3YyYEHHBIX (PU3MUECKUX SIBICHUH B OKPY)KAIOILEM MHpE, B
TOM 4uucie (U3NYECKHE SBJICHUS B MPHPOJE: TOBEPXHOCTHOE HATSHKEHUE U
KalMWUISIpHBIE SIBJIGHUSI B TPUPOAE, KpHUCTaulbl B mpupone, uznydenue CounHia,
3aMep3aHue BOAOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHera,
DIIEKTPUUYECKUE SIBJIEHUS B aTMocdepe, DIEKTPUYECTBO HKHUBBIX OPraHU3MOB,
MarHuTHOE moJsie 3eMild, Jpel( MOII0COB, pOJib MAarHUTHOTO MOJS JUIA KU3HH Ha
3emJie, OJSIPHOE CHUSHUE, MIPU ATOM IEPEBOJUTH MPAKTUYECKYIO 337auy B y4eOHYIO,
BBIJIETISTH CYIIECTBEHHbIE CBOMCTBA (TPU3HAKH) (PU3MUECKUX SBIICHHUIA;

ONMCHIBATh U3yUYEHHbIE CBOMCTBA T€ U (PU3NYECKHUE SIBICHUS, UCTIONb3Yys (PU3HUECKUe
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSS SHEpPrusi, KOJUYECTBO TEIIOTHI, YyHeiIbHas
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TEIUIOEMKOCTh ~ BEILECTBAa, yJeibHas TEIUIOTa IUIABJICHUSA, YAeNbHas TeIioTa
napooOpa3oBaHus, ylAeNbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(PQPHUIMEHT MOJIE3HOTO
JICUCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTENIbHAS BJIAXHOCTh BO3AYyXa, JJIEKTPUYECKUN
3apsif, cuja TOKa, OJJIGKTPUYECKOE HaIpsDKeHHEe, COIMPOTUBIEHHE IPOBOJHUKA,
yIIeJIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOUIHOCTh 3JEKTPUUECKOTO TOKA), MpU
OMKCAaHUM TMPABUIBHO TPAKTOBATh (U3UYECKUN CMBICI HCHOJIb3YEMbIX BEIUYHH,
0003HaueHHSI M eIUHUIBI (PU3NUECKUX BEIWYHMH, HAXOAUTh (HPOPMYJIbI, CBA3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIWYMHY C JAPYTMMU BEIUYMHAMHU, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUUHH;

XapaKTepu30BaTh CBOMCTBa Tei, (U3MUecKkue SBICHHS U MPOLECCHl, HCIONb3Ys
OCHOBHBIC TIOJOXKEHHUSI MOJEKYJISPHO--KHHETHYECKOW TEOPHHM CTPOCHHS BEIIECTBa,
OPUHIUI CYNEPIO3UIMH ToJe (Ha KadyecTBEHHOM YpPOBHE), 3aKOH COXPaHEHUS
3apsiga, 3akoH Oma 11 ydacTka uemnu, 3akoH Jxoyns—JleHma, 3akoH cCOXpaHEHHUS
SHEPruM, MPU ITOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alHCHIBATH €ro
MaTeMaTHYECKOE BBIPAKCHUE;

OO0BSACHATH (pU3MUECKHE MPOIECCHl U CBOMCTBA Tel, B TOM YHUCIE U B KOHTEKCTE
CUTYyaIuii MPAaKTUKO-OPUEHTHPOBAHHOTO XapaxTepa: BBISIBIISITh
NPUYHHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHWE M3 1—2 JIOTHUECKUX MIaroB ¢
ornopoi Ha 1-2 u3y4eHHBIX CBOMCTBA (DU3MUECKUX SBICHUH, PU3NYECKUX 3aKOHOB HITU
3aKOHOMEPHOCTEI;

pemiate pacuéTHble 3adadyud B 2-3 JEWUCTBUA, HCIONB3YsS 3aKOHBI U (POPMYIIBL,
CBs3bIBaOIIME (DU3MUECKHE BEIWYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 33Ja4yu
3aMMChIBaTh KPATKOE YCJIOBUE, BBISBIIATh HEAOCTATOK JAHHBIX JJIS PEIICHHS 3a7a4H,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE JJIsl €€ PeIIeHus, IPOBOJUTH PacUEThl U
CPaBHHBATh MMOJTYYCHHOE 3HAaYeHHE (PU3NUECKON BEIMYUHBI C M3BECTHBIMU JAHHBIMU;
pacro3HaBaTh TPOOJIEMBI, KOTOPbIE MOXHO pPEIIUTh NPH TOMOIIH (U3UIECKUX
METO/OB,  MCIIONB3ys  ONMCAaHHE  HUCCIEAOBAaHMs,  BBLIENATH  IPOBEpsEMOE
NpPENoNI0KEeHNE, OICHWBAaTh IPaBWIBHOCTh TOpPSJIKAa HPOBEIECHUS MCCIEeJOBAaHUS,
JIeNIaTh BBIBOJIBL;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Ten (KamWwUISpHBIC SBICHUS, 3aBUCHMOCTH JABJICHHS BO3QyXa OT ero o0béMma,
TeMIIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U HArpeBaHUs NP U3JTyYEHUH OT LIBETa
U3Iydaome (moromaronie) MOBEPXHOCTH, CKOPOCTh HCHApeHHst BOABI OT
TEMIIEpaTypbl KHUIKOCTH M IUIOMAAX €€ TOBEPXHOCTH, OJJIEKTPH3AIMS Tel W
B3aWMO/ICHCTBHE AJIEKTPUYECKUX 3apSAI0B, B3aHMMOJICHCTBHE TOCTOSHHBIX MarHUTOB,
BH3YalIH3aIisi MATHUTHBIX MMOJIEeH MOCTOSIHHBIX MarHUTOB, I€UCTBUS MAarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJBUTATENs
MOCTOSIHHOTO TOKa): (OpMyIupoBaTh MpOBepsieMble MPEANOJIOXKEeHHU, coOupaTh
YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OpY/ZOBaHMs, OMUCHIBATH XOA OIBITa U
(bopMyTUPOBAThH BHIBOJIBI;

BBITTOJTHATE TPSIMBbIE M3MEPEHUST TEMITEPAaTyphl, OTHOCUTEIFHON BIIAKHOCTH BO3/1yXa,
CHJIBI TOKa, HANpSDKEHUS C HUCIOJIb30BAHMEM AaHAJIOTOBBIX MPHUOOPOB M JATUMKOB
¢u3MUeCKUX BEIMYUH, CPAaBHUBATh pPE3YyIbTaThl H3MEPEHHH ¢ Y4€TOM 3aJaHHOM
a0COTIOTHON MOTPEIIHOCTH;
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IPOBOJIUTH MCCIIEJOBAHHE 3aBUCUMOCTH OJHOW (PU3UYECKON BEIMUYMHBI OT JPYrou C
UCIIOJIb30BAaHUEM TPSAMBIX U3MEPEHUH (3aBUCHUMOCTb CONPOTHUBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, IUIOIIAJU NONEPEUYHOI0 CEYEHUs U YAEIBbHOIO COIPOTHUBIICHUS BELIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UIYLIETO Y€pe3 IPOBOJHUK, OT HANPSKEHHS Ha IPOBOJIHUKE,
UCCJICIOBAaHUE I10CIIE0BATEIbHOIO U MAapaJlJIebHOIO COEJUHEHUH IPOBOJHHUKOB):
IUITAHUPOBATh HCCIEel0BaHUEe, cOOMpaTh YCTAHOBKY U BBIIOJHATH U3MEPEHUs, CIEAys
NPEeUIOKEHHOMY TUTaHy, (PMKCHPOBATh PE3yJIbTaThl MOJYYCHHON 3aBUCUMOCTH B BHJIE
TaOIHI U TpaUKOB, AETATh BBIBOAKI 110 PE3yJbTaTaM HCCIIeIOBAHNUS;

IPOBOJUTH KOCBEHHBIC WM3MEPEHHUs (U3UUECKUX BEIMUYUH (yIelbHas TEIUIOEMKOCTh
BELIECTBA, CONPOTUBJICHUE NIPOBOJHUKA, Pa0OTa U MOIIHOCTh 3JIEKTPUUYECKOIO TOKA):
IUIAHUPOBaTh M3MEpPEHMs, COoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIeays
IIPEUI0KEHHON HHCTPYKLUH, U BBIYACIIATh 3HAYCHNUE BEIIMYUHBI,

coOuoaTh MpaBWJa TEXHUKM Oe30macHOCTH Ipu pabore ¢ J1abOpaTOpHBIM
000pyI0BaHUEM;

XapakTepu3oBaTh IPUHLUIBI JEHCTBHS H3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB € ONOpPOM HAa UX OMNMCAHUSA (B TOM YHCIE: CUCTEMa OTOILJICHHS JIOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIIEPMETP, BOJBTMETP, CUETYHUK DIIEKTPUUYECKOU
SHEpPruM, SJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTeNIbHbIE AJIEKTPOIPUOOPHI
(mpuMepsl), 3JEKTPUYECKUE MPEJOXPAHUTEIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIATENb
MOCTOSIHHOTO TOKAa), HWCHOJB3ysd 3HAaHUS O CBOMCTBAaX (DM3MYECKHX SIBICHUH U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTblE TEXHUUYECKUE YCTPOHCTBA M H3MEPUTENIbHBIE NPUOOPHI IO
CXeMaM M CXEMaTUYHBIM PUCYHKaM (PKUIKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUraTelb BHYTPEHHEIO CTrOpaHMs, 3JEKTPOCKOIl, PEOCTar), COCTaBIIATh
CXEMBI 2JIEKTPUYECKUX LIETIEH C MOCIEeNI0BAaTEIbHBIM U NIapAJUIEIbHBIM COCIMHEHUEM
AJIEMEHTOB, pa3jnyas yCcJIOBHbIE 0003HAYEHMSI 3JIEMEHTOB AJIEKTPUUECKUX LEMeil;
IOPUBOANUTH TpPHUMEPHl (HAXOAWTh MHGOPMAIMIO O MpPUMEPax) MNPaKTUYECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEJAHEBHOM JKM3HHM JUIsl OOecreyeHus
0e30MacHOCTH NpU OOpalieHuH ¢ OpudopaMu M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHMsI 3/I0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYXKarolleu cpee;

OCYILECTBIIAATh MOMCK HH(pOpManuu (u3ndeckoro cojepxkanus B VHTepHeTe, Ha
OCHOBE€ HMEIOIIMXCS 3HAHUW M NYTEM CpPaBHEHMS JOIOJIHUTEIBbHBIX HCTOYHUKOB
BBIIETATh MHGOpPMAIUIO, KOTOpas SBISETCS INPOTUBOPEUMBON WM MOMKET OBbITh
HEJIOCTOBEPHOM;

MCIIOJIb30BAaTh MPH BBIMOJIHEHUH YUEOHBIX 3a/1aHUN HAY4YHO--TIONYJISIPHYIO JIUTEPATYPY
(GU3MUECKOro Co/Aep)KaHUs, CIpaBOYHbIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHGOpMAIMM U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

co3/laBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHblE COOOILIeHHs, 0000mas
MH(OPMALIMI0 U3 HECKOJbKUX HCTOYHMKOB (PU3UYECKOrO COAEPKAHMS, B TOM 4YHCIIE
nyOJIMYHO  TPEJCTaBISITh  Pe3yiabTaTbl MPOEKTHOM WM  HCCIEI0BaTEIbCKOU
JEATENIBHOCTH, MIPU 3TOM T'PaMOTHO MCIOJIb30BaTh W3YYEHHBIN MOHATHHMHBIN anmapar
Kypca (pU3MKH, CONPOBOXKIATh BHICTYINICHHE MTPE3CHTAIHEH;
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OpU BBIOJHEHUM YYeOHBIX MPOEKTOB W HCCICIOBAHUN (PU3UUECKUX MPOIECCOB
pacrpenenaTs 00s13aHHOCTH B TPYIIE B COOTBETCTBHU C IOCTABJICHHBIMH 3aJadyaMH,
CICIUTHh 3a BBIIOJIHCHUEM IUIAHA JAEUCTBUHM U KOPPEKTUPOBATh €ro, aJcKBaTHO
OLICHMBATh COOCTBEHHBIM BKJIAaJ B  JIEATEIBHOCTh  TPYIIbI, BBICTPaUBATh
KOMMYHHKaTHUBHOE B3aMMO/EHCTBHE, IPOSIBIISASL TOTOBHOCTb Pa3pellaTh KOH(IUKTHI.

K konny oOyuenuss B 9 kJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

UCIIONIb30BaTh TMOHSATHS: CHCTeMa OTcuéTa, MaTepualibHasg TOYKa, TPACKTOpUs,
OTHOCUTEIIbHOCTh MEXaHUYECKOTO JBMKCHHUs, nedopMarus (yrnpyras, MiacTHIecKas),
TPEHUE, LEHTPOCTPEMUTEILHOE YCKOPEHHUE, HEBECOMOCTh U TMEpPErpy3Ku, IEHTP
TSKECTH, a0CONIIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPAOrO Tela, paBHOBECHE,
MEXaHUYeCKWe KoileOaHWsi W BOJHBL, 3BYK, MHOPa3ByK U  yIbTPa3BYK,
AJIGKTPOMATrHUTHBIC BOJIHBI, IIKajda 3JICKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTH U
JATBHO30PKOCTh, CIEKTPhl HCITyCKaHWS W TOTJIONICHHs, anb(pa-, Oera- W ramma-
U3ITy4eHUs], U30TOIBI, SiAepHAs YJHEPTEeTHKA,

pasnuuath SiBJIeHUs (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJUHEHHOE JIBI)KCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHHUE, CBOOOHOE MaICHUE TN, pABHOMEPHOE
IBUKEHHE [0 OKPYKHOCTH, B3aMMOJCHCTBHE TeJl, PEaKTUBHOE JBUKECHHE,
KoJieOaTenbHOe JBIKEHHE (3aTyXalolMe W BBIHYXJACHHBIC KoJeOaHMs), PE30HAHC,
BOJIHOBOE JBWXKEHHE, OTpPOXCHUE 3BYKa, NPSIMOJMHEMHOE PacCIpOCTPAHECHHE,
OTpakKeHHE U MPEIOMIIEHUE CBETA, IOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PAa3JIOKEHUE
0enoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsI PaJIMOAKTUBHOCTh, BOBHUKHOBEHUE JIMHEWYATOTO CIEKTPAa M3Ty4eHUS)
M0 OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (hU3HUECKOE SIBICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YyUYEHHBIX (PU3UYECKUX SBJICHUM B OKpYKaroIeM Mupe (B
TOM uHcie (U3NUECKUe SBICHUS B MPUPOJIE: MPHUIUBHI U OTIUBBI, JBIKEHUE TUIAHET
ConHe4yHOM cUCTEeMBbI, PEaKTUBHOE JIBUKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHUE, CEHCMUYECKHWE BOJHBI, IyHAMH, 3XO, I[BETa Tel,
ONTHUYECKHUE SIBJICHUS B  TPHUPOAE, OHOJOTMYECKOE JICMCTBHE  BHUIMMOTO,
yIbTPapuOIETOBOIO M PEHTTEHOBCKOTO H3JIYUYE€HUH, €CTECTBEHHBIM pPaTUOAKTHBHBIN
¢dboH, KOCMHUYECKHE JIy4H, PaJHOAKTHUBHOE W3IY4Y€HHE TMPUPOJHBIX MHHEPAJIOB,
JIEWCTBUE PAJIMOAKTUBHBIX MU3JIYYCHUM HAa OpPraHWU3M YEJIOBEKa), IIPU 3TOM NEPEBOJIUTH
MPaKTUYECKYIO0 3a/ady B Y4eOHYIO, BBIJCNSTH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH)
(bu3HYECKUX SIBICHUN;

OTUCHIBATh U3yUYEHHBIE CBOMCTBA TeN U (DU3UYECKUE SBICHUSA, UCTIONIB3Yd (HU3NIECKUE
BEJIMUMHBI (CpPEeqHssE U MTHOBEHHAs CKOPOCTb Tella IMPHU HEPAaBHOMEPHOM JABM)KCHUU,
YCKOpEHHE, MepeMelleHne, MyTh, YriioBasg CKOPOCTh, CHJIa TPEHUs, CUJa YOPYrOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOIHOrO MaJCHMs, BEC Tella, UMITYJIbC Tejla, UMIIYJIbC
CHJIBI, MEXaHWYeCKass paboTa M MOIIHOCTh, TOTCHIIMAIBbHAS YHEPTHUS TeJa, MOTHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIM, TOTEHIIMAIbHAS SHEPTUSI CKATOW MPYKUHBI, KHHETHYECKas
DHEprus, TOJHAas MEXaHW4ecKash HSHEprusi, MepuojJ M YacToTa KojeOaHul, AIWHA
BOJIHBI, TPOMKOCTh 3BYyKa M BBICOTA TOHA, CKOPOCTh CBETA, IMOKA3aTellb MPEIOMIICHUS
cpenpl), TIPU ONMUCAHWU TPABWIHBHO TPAKTOBATh (PU3MUYECKHN CMBICT HCIOJIB3YEMBIX
BEJIMYMH, O0O3HAUEHUS W EAUHUIBI (PU3NYECKUX BEIHYMH, HAXOIUTH (OPMYIIBI,
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CBSI3BIBAIOIIME JAHHYIO (U3NYECKYIO BEIMYMHY C APYTUMH BEIWYHHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (PU3MYECKUX BETUYNH;

XapaKTepu30BaTh CBOMCTBA Tell, PU3UUCCKUE SIBIICHUS M MPOIECCHI, UCIOIb3Ys 3aKOH
COXpPaHEHHs SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIMII CYNEPIIO3ULUU CHII,
NPUHIUI OTHOCUTENBHOCTH [ anmiesi, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHHS UMITYJIbCA,
3aKOHBl OTPKEHHUS M TPEJIOMIICHHS CBETa, 3aKOHBl COXPAaHCHHS 3apsoBOrO U
MaccoBOrO0 4YHCEJI TpHU SACPHBIX peaKIusX, IMPU OTOM JIaBaTh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MATEMATUYECKOE BBIPAKCHHE;

OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM YHCIE M B KOHTEKCTE
CUTyalluld  NPAaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIBIATH  NPUYHMHHO--
CJICZICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX IIIaroB ¢ OMOPOi Ha 2—
3 U3ydYeHHBIX CBOWCTBA (U3UYECKUX SBICHHH, (PU3UYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemath pacy€THbIC 33auu (OMUPAIOLIKECS Ha CUCTEMY U3 2—3 ypaBHEHUN ), UCTIOIb3Ys
3aKOHBI U (POPMYIIBI, CBSI3bIBAaIONINE (DU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHaIM3a
YCIIOBHS 3a/layd 3alliChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIIAE WIIH
U30BITOYHBIC JIAHHBIC, BEIOUPATh 3aKOHBI U (OPMYIJIbI, HEOOXOAUMBIC JIsi PEHICHUS,
NPOBOJUTh PACYEThl W OICHUBATh PEATUCTUYHOCTH TIOJYYEHHOTO 3HAYCHUS
(U3UYECKON BEJIMYUHBL;

pacrio3HaBath TMPOOJIEMbI, KOTOPbIE MOXKHO PEHIMTh IPH TMOMOIIN (HU3HUYSCKHX
METOMOB,  HCIIONB3ysS  ONHCAaHHE  HWCCICAOBAaHMS,  BBIICIATH  IPOBEPSEMOE
NPENOI0KEeHNE, OICHWBATh IPABWIBHOCTh MOPSAKA IPOBEACHUS HCCIIEIOBAHUSA,
JIeNIaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOCHUN U OTIBITOB;

IPOBOJUTH OMBITHI MO0 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Tel (M3y4eHue BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXPAaHCHHS YHEPTUH, 3aBHCUMOCTh
nepro/ia KoJieOaHui MPyKMHHOTO MaITHUKA OT MAacChl rpy3a U KECTKOCTH TPYKUHBI U
HE3aBUCHMOCTh OT aMIUTUTYAbI MAJIBIX KOJIEOaHWH, MPSIMOJIMHEHHOE pacipOCTpaHEeHNE
CBETa, pPa3lio’keHHe OeJIoro cBeTa B CHEKTP, U3YyYEHHE CBOMCTB H300pakeHUs B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHHsl MpeaMmera B coOHUparollield JMH3e,
HaOJIOICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUS): CaMOCTOSTEIHHO
cOOMpaTh YCTAaHOBKY M3 N30BITOYHOTO HAOOpa 000PYIOBaHMS, OTIMCHIBATH X0/ OTBITA U
€ro pe3yJabTaThl, (POPMYIUPOBATH BBIBOIbI;

NPOBOJUTHh TPU HEOOXOAMMOCTH CEPHI0 TPSMBIX W3MEPEHUH, OMpeAessis CpeiaHee
3HaYeHHe u3MepseMoi BeNUYMHBI ((OKYCHOE paccTOsHHMEe COOUpAIOLIeN JIHMH3bI),
000CHOBBIBAThH BHIOOP CrIoco6a nu3mMepeHus (M3MEpUTEIHLHOTO MPUO0Pa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEJIMYHMH C HCIHOJIb30BAHHUEM
OpSAMBIX M3MEPEHUH (3aBUCUMOCTh IYTH OT BPEMEHH IPH PABHOYCKOPEHHOM
IBI)KEHUM 0€3 HadalbHOH CKOPOCTH, Tepuoja KoJeOaHWHd MaTeMaTHdecKoro
MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH yTJla OTPaKEHHUS CBETAa OT yria MaJIeHHs U
yIiia MpesoMIICHHUs OT yIJia MajeHus1): TUIaHUPOBaTh MCCIIEJOBAHUE, CAMOCTOSTEILHO
coOMpaTh YCTaHOBKY, (HUKCHUPOBAaTh pe3yiabTaThl IOJYYEHHOH 3aBHUCUMOCTH
(GU3NIEeCKUX BEIWYMH B BHJE TAOMUI] U rpaduKOB, AETaTh BBIBOJABI MO PE3ylbTaTaM
UCCIIC/IOBAHWS,

NPOBOJUTh KOCBEHHBIE H3MEpPEHHUS (QU3UYECKUX BEIUYMH (CpemHssi CKOPOCTh |
YCKOpEHHUE Teja MPHU PaBHOYCKOPEHHOM JIBIKEHHH, YCKOPEHHE CBOOOTHOTO TaleHUS,
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KECTKOCTh TMPYKUHBI, KOOPPUIMEHT TPEHHUsI CKOJbKEHMs, MeXxaHudeckas paboTa u
MOIIHOCTb, YacTOTa M TMEpHOA KOJeOaHMH MaTeMaTHYeCKOro W TMPYKUHHOTO
MasTHUKOB, ONTHYECKash CWIa COOMpAlomeld JIMH3BI, pPaJdOAaKTUBHBIA  (OH):
IUTAHUPOBATh HU3MEPEHHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIIIOJHSATH
U3MEpEeHUs, cienysl MPEeAJIOKEHHON MHCTPYKIMH, BBIYUCISTh 3HAUCHUE BEJIUMYUHBI U
AQHIN3UPOBATh IIOJYyYEHHBIE pE3yJbTaThl € Y4E€TOM 3aJaHHOW IOIPEHIHOCTH
U3MEPEHU;

coOioaTh MpaBWJa TEXHUKH 0e30MacHOCTH Impu pabore ¢ J1abopaToOpHBIM
00opyI0BaHNEM;

pa3nn4yaTth OCHOBHBIE NPHU3HAKK H3YYEHHBIX (U3MYECKHX MOJENEH: MaTepuaibHas
TOUYKa, aOCONIOTHO TBEPIOE TENO, TOUEYHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IUIaHeTapHasi MOZIeNIb aTOMa, HYKJIOHHAsI MOZIeNIb aTOMHOTO SiApa;

XapaKTepu30BaTh MPUHLHUIBI JIEHCTBUS HW3YYEHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOiIl HA UX OMUCAHUS (B TOM YHUCIE: CIIUOMETP, JaTYHKHU MOJI0KEHUS,
PacCTOSIHUSA U YCKOPEHHSI, PaKeTa, 9X0JI0T, OYKH, TIEPUCKOII, oTOaINmapaT, ONTUIECKHIE
CBETOBO/Ibl, CIIEKTPOCKOI, J03UMETp, KaMmepa BuibcoHna), ucnonb3ys 3HaHUSA O
CBOICTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMBIE (PU3NYECKUE 3aKOHOMEPHOCTH;
UCTIOJIB30BAaTh CXEMBI U CXEMaTHYHBIC PHUCYHKH H3yYCHHBIX TEXHHYECKUX YCTPOWCTB,
U3MEPUTENbHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB MPHU PEIICHUU Yy4eOHO--
IIPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMbI JUIsl MOCTPOEHUS M300pakeHUN B IUIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

OPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpUMEpax) MPaKTHYECKOTO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM IS 0OECredeHUs
0e30macHOCTH TpuU OOpalieHuH C OpudopaMu M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHS 3J0pPOBbsi M COOJIIOJIGHHWS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYKarollei cpere;

OCYILLIECTBIIATh MOMCK HMHOpManuu (¢u3ndeckoro coaepxkanus B HHTepHere,
CaMOCTOSITENIbHO (DOPMYJIMPYsI MOMCKOBBIA 3ampoc, HAXOJUTh IYTHU OIpeAeTeHUs
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOPMAIIMM HAa OCHOBE WMEIONIUXCS 3HAaHUN W
JIOTIOJTHUTEIbHBIX UCTOYHUKOB,;

UCTIOJIF30BaTh MIPH BHITIOTHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJSIPHYIO JIUTEPATYPY
(GU3MUEeCKOro Ccojaep)KaHus, CIpaBOYHblE MaTepHuaibl, pecypchl cetu HHTepHer,
BJIAJeTh MpUEMaMU KOHCIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHUs HH(GOpMALMU U3
OJIHOW 3HAKOBOM CUCTEMBI B IPYTyIO;

CO3/1aBaTh COOCTBEHHbBIE MUCbMEHHBIE U YCTHBIE COOOILIEHHS HAa OCHOBE MH(POpPMALUU
U3 HECKOJbKHUX HCTOYHUKOB (PU3MUECKOrO COAEpIKAHUS, MYOJUYHO MPEACTaBIATH
pe3ysbTaThl MPOEKTHOM MM UCCIEI0BATENbCKONW JIeATENbHOCTH, IPU 3TOM I'PaMOTHO
UCIOJIb30BaTh HM3YYCHHBIM TMOHATUHHBINA anmapar M3y4yaeMmoro pasaena (U3MKd Hu
COTMPOBOXKAATh BBICTYIUIEHHE TMpe3eHTaluell ¢ Y4ETOM OCOOEHHOCTEeW ayIuTOpUH
CBEPCTHHKOB.
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TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Konrpoabnbsie IIpakruyeckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zpnen 1. ®usuka u eé pojib B NO3HAHMH OKPY/KAKIIET0 MUpa
1.1 ®dusnka - HayKa O IPUPOJIC 2 bubamorexa LIOK
' e PHPOA https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
FSHACCKHC BEIAMHBL https://m.edsoo0.ru/7f416194
13 EcTecTBEeHHOHAyUHBIN METO/ 2 1 bu6nmoreka [IOK
' HO3HAHUSI https://m.edsoo0.ru/7f416194
Hroro mo pazueny 6
Pa3nean 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOCHUH BelleCTBA
bubmmoteka [IOK
2.1 C 1
TPOCHHE Betectsa https://m.edso0.ru/7f416194
99 JIBU>KEeHUE U B3aUMOJICHCTBUE 2 1 bubmuorexa [JOK
' YaCcTHI] BEIIECTBA https://m.edsoo.ru/7f416194
but6mmoreka [IOK
2.3 A 2 1
TPETATHHIE COCTORHNA BemecTaa https://m.edso00.ru/7f416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl
b K
3.1 MexaHu4eckoe IBUKEHUE 3 nommorexa O

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

3.2 Hne acca, IJI0THOC 4 1 bubmorexa LIOK
. HEPLIMS, M , IIJIOTHOCTh
P https://m.eds00.ru/7f416194
bubnuoreka LIOK
3.3 Cuna. Buns! cun 14 2
A https://m.edso00.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
apieHue. Ilepenayda naBneHus
41 A . peAatia 1 3 bubmuorexa [JOK
. TBEPABIMH TEJIAMH, JKUJIKOCTSIMU U
PA A https://m.eds00.ru/7f416194
rasamu
bu6mmoreka [IOK
4.2 aBJICHUE JKUJIKOCTH 5
A . https://m.edso00.ru/7f416194
bubmuorexa [JOK
4.3 ATtmochepHOe JaBlIeHHE 6
Peproe 1 https://m.edso00.ru/7f416194
44 JlericTBUE )KUAKOCTH U Ta3a Ha 7 3 bubmmorexa [JOK
' HOTrpyXEHHOE B HUX TEJI0 https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
Bbubnnoreka IJOK
51 Pabora u mouocTs 3 . https://m.edsoo.ru/7f416194
Bbutnuorexa IIOK
52 TIpoctbie MeXaHU3MLI S ! https://m.edsoo.ru/7f416194
Bbubnauoreka [JOK
53 Mexaiieckas ouepris 4 ! https://m.edso0o.ru/7f416194
Hroro no paszneny 12
PeszepBHOE Bpemst 3
OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe IBJICHUS
bu6mmoreka [IOK
1.1 7 7
CTpoetiiie i CBOTCTBa belllecTBa https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 2 5
CIVIOBLIE HPOLECCht https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pazgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
DNIeKTpUUYECKHEe 3apsiabl. 3apsHKEHHBIE Tena bubnuoteka [JOK
2.1 . 7 1 1
U UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOsIHHBIN 27EKTPUYECKUN TOK 20 1 7 hgpsj,l:l;ll(r);]rlKCiZcL)f).ru 17f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITHRIC ABACHIA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 4 1
IICKTPOMAT HHTHAS HH YKL https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 14.5
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https://m.edsoo.ru/7f4181ce
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbIe
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
12 B 5 20 2 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
13 10 3
3aKOHEI COXpAHEHHS https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nen 2. Mexannudeckue Koj1e0aHUs U BOJHDI
bu6mmoreka [JOK
2.1 M o 7 1 3
CXATITICCIHE KOMCOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAMIACCIUC BOTHHL. IBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazmeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 9 bubnmuorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6

Pa3gen 4. CBeToBbI€ ABJICHUSA
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bubmuoreka [JOK

4.1 2
3aKOHLL pacHpOCTPAHCHHA CBCTa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2
JIMH3BI U ONTUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
1 nu 4 1
5 CIIyCKaHHE U TOTJIOIEHHE CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTO sipa 6 1 bubmorexa LIOK
' P AP https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.3 A 7 1
FICPHBIC peakiiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaK0IIM I MOAYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 9 9 bubnuoreka [IOK
' Kypca Gpu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KUIIACC
KoanuecTBO yacoB
x % § E DJIeKTPOHHBIE
0 o udposbie
n/n Tewa ypoxa S E § = % :6:al;osaTeanble
g é.. E E E E pecypesl
=S S g =
231 =9
1 ®dusuka — HayKa O PUPOJE. 1
SBnenus npupobl
2 dusndeckue SABICHUS 1
3 Ou3ndecKue BETNINHBI U HX 1
U3MEPEHUE
Ypok-uccienoBaHue
"N3mepenue TemnepaTypsl Ipu
4 MMOMOIIH KUJIKOCTHOTO 1 1
TEPMOMETpA U JaTYUKa
TeMreparypsl"
Meto1bl Hay4HOr0 ITO3HAHUS. bu6mmoreka [IOK
5 Onwucanue GpU3HIECKUX 1 https://m.edsoo.ru/f
SIBJICHUY C TIOMOIIBIO MOJICIICH f09f72a
Ypok-uccnenoBaHue
"[IpoBepka rurnoTe3sbl:
6 JAbHOCTH MOJETA MIApUKa, 1 1
MYIIEHHOTO TOPU30HTAIIEHO,
TeM OOJIbIIE, YEM OOJIBIIIE
BBICOTA IMycKa"
Crpoenue BeniectBa. ONBITHI, bubnnoreka [JOK
7 JIOKa3bIBAIOIINE JTUCKPETHOEC 1 https://m.edsoo.ru/f
CTPOCHHE BEIECTBA f09fe0a
bu6mmoreka [JOK
8 JIBr>KeHUEe YacTHI] BEIECTBA 1 https://m.edsoo.ru/f
f0a013e
VYpok-uccnenoanue «OMbITHI
9 10 HAOJTIOICHUIO TETIOBOTO 1 1
pacIIipeHus Ta30B»
10 ArperaTHble COCTOSTHUS 1
BEIIECTBA
1 KonrtponsHas pabora no 1 1 bubnuoreka [IOK

pazneny «llepBoHauanbHbIE

https://m.edsoo.ru/f
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https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

CBCACHUA O CTPOCHUU
BCIICCTBA»

f0a0378

Mexanndeckoe JABUKCHUC.

bu6mmoreka [IOK

12 PaBHOMepHOE 1 https://m.edsoo.ru/f
HEPaBHOMEPHOE JBIIKCHUE f0a05c6
bu6mmoreka [IOK
13 Ckopoctb. EnuHHIIBI CKOpOCTH https://m.edsoo.ru/f
f0a079c
Pacyer nmytu 1 BpeMeHH Bu6mnorexa LIOK
14 S https://m.edsoo.ru/f
f0a0ae4
bubmuoreka [JOK
15 Mreprui. Macea —nepa https://m.edsoo.ru/f
WHEPTHOCTH TEJ £020c10
[TImoTHOCTH BemiecTBa. Pacuer bu6mmoreka [IOK
16 Macchl ¥ 00beMa Telia 10 ero https://m.edsoo.ru/f
TJIOTHOCTH fOaOfee
JlaGopaTopHas paboTta
17 «OmnpeneneHre MmIoTHOCTU
TBEPIIOTO TENA»
KoHTtposbHas pabora 1o Teme: bubnunoreka [JOK
18 "MexaHuyeckoe ABuxenue", https://m.edsoo.ru/f
"[ImoTHOCTH BemiecTBa" f0al123c
Cuna xak XxapakTepuCTHKa
19 B3auMozeicTBus ten. Cuma
ynpyroctu. 3akoH ['yka
JlabopaTopHas pabota
«M3yueHne 3aBUCUMOCTH
20 pactsbxeHus (nedopmaryn)
MPYXUHBI OT TTPHIIOKECHHOM
CHIIBI»
21 [[SIBnenue TsroTenus. Cuna
TSOKECTH
ot B bimorera LIOK
22 Pemmtere sazad 110 Teme "Cruna https://m.edsoo.ru/f
" f0al778
TSOKECTH
Cuna TsKecTH Ha JpYyTrux bubnuoreka [IOK
23 miaHetax. Gusndeckue https://m.edsoo.ru/f
XapaKTEPUCTHKH IJIAHET f0a1502
24 Nsmepenne cuit. JluHamomeTp bu6mmorexa [IOK
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https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
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/f
f0al8cc

bu6mmoreka [IOK

25 Bec Temma. HeBecomocTh https://m.edsoo.ru/f
f0al778
CiioxeHue IByX CHJI, ) BuGnorexa LIOK

26 HanpaBuHeHHHX HOuOHHOH https://m.edsoo.ru/f
npsiMoii. PaBHOIeiCcTBYIOMITAS f0a1a70
CHUI

97 Pemrenue 3agad mo reme
"PaBHOaelcTBYIOIIAS CHIT"

Cuiia TpeHus U €€ BUBIL. bubmorexa HOK

28 https://m.edsoo.ru/f
TpeHue B npUpoJIe U TEXHUKE f0alb9c
JlaboparopHast pabota
«3yueHne 3aBUCUMOCTH CHUJTBI BuGmiorexa LIOK

29 TPEHUS CKOJILKCHHSI OT CHIIBI https://m.edsoo.ru/f
JABJICHUS U XapakTepa f0a1ccs
COTIPUKACAIOIITUXCS
MTOBEPXHOCTEH»

Pemienue 3anau Ha

30 orpeeiieHue
PAaBHOJEHCTBYIOLIEN CUIIBI
Pemenue 3agau mo remam:

31 «Bec Tenay, «I'paduueckoe ﬁgggﬁ;i;ii?rﬁ/f
n3o0pakeHue cuny, «CHIb», f0a1de0
«PaBHOZIEMCTBYIOIIAS CUIT» -
KonTponbnas pabota mo

39 TemaMm: «Bec Tenay,

«I"paduyeckoe nzobpakeHune
cry, «Cuiaby
JNasnenue. CriocoObl bubmuorexa [JOK

33 YMEHBIIICHUS M YBEITHYCHUS https://m.edsoo.ru/f
aBIIEHUS f0a20a6
JlaBiienue raza. 3aBUCUMOCTh bubnuorexa [JOK

34 IaBJIEHM Ta3a OT 00bEMa, https://m.edsoo.ru/f
TeMIepaTypbl f0a2376
[Tepenaya naBieHust TBEPABIMU bu6mmorexa [IOK

35 TeJIaMU, JKUIKOCTAMHU U https://m.edsoo.ru/f
razamu. 3akoH [lackans f0a25b0

36 JlaBjeHUE B XKUIKOCTH U rase, bubmuoreka [JOK
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https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
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

BBI3BAHHOC ,Z[GﬁCTBHCM CHJIBI
TAXKCCTHU

https://m.edsoo.ru/f
f0a2718

Permrenue 3agad mo reme

bu6mmoreka [IOK

37 «JlaByieHHE B KHIKOCTH U rase. https://m.edsoo.ru/f
3akon [Tackans» f0a2826
bu6mmoreka [IOK
38 Coo01marormecs: CoCy/Ibl https://m.edsoo.ru/f
f0a2970
bubmuorexa [JOK
39 I'mapaBaruecKuii mpece https://m.edsoo.ru/f
f0a3136
40 Manomerpsl. [lopuiHeBon
KHJIKOCTHBIH HACOC
AtMocdepa 3emiir ¥ IPUIUHBI bubmorexa LIOK
41 N — https://m.edsoo.ru/f
f0a2b5a
Bec Bo3myxa. AtmochepHoe Bubmiorexa LIOK
42 https://m.edsoo.ru/f
AABIICHHE f0a2b5a
N3mepenue armochepHoro Bubmiorexa LIOK
43 nasienus. OnsiT Toppuuem hitps://m.edso0.ru/t
f0a2da8
3aBUCHUMOCTB aTMOC(HEepHOTO bubnuorexa [JOK
44 JABJICHUS OT BBICOTHI HAJl https://m.edsoo.ru/f
YpOBHEM MOpsI fO0a2fc4
bapomerp-anepoun. bubnuoreka [IOK
45 ATMmocdepHoe AaBiieHHE Ha https://m.edsoo.ru/f
Pa3IMYHBIX BHICOTAX f0a2fc4
46 Pemenue 3amau o reme "
ATmocdepHoe naBneHue”
JleiicTBHE KUJIKOCTH U Ta3a Ha bubnuotexa [JOK
47 MOTPYXKEHHOE B HUX TEJIO. https://m.edsoo.ru/f
ApxumenoBa cuiia f0a3276
JlabopaTopHas pabota
«Omnpenenenue bubnuorexa [JOK
48 BBITAJIKMBAOIIEN CHIIEI, https://m.edsoo.ru/f
JeMCTBYIOIIEH Ha TeNo, f0a33fc
MOTPY>KEHHOE B JKUKOCTH)
JlabopaTopHas paboTa 1mo Teme bubnuorexa [JOK
49 «HccrnenoBanue 3aBUCUMOCTH https://m.edsoo.ru/f

Beca Teja B BOJIE OT 00bEMa

f0a3514
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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
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514

MOrPY’KEHHOU B XKHUJKOCTh
YacTHU TEJa»

bu6mmoreka [IOK
[TnaBanue Ten 1 https://m.edsoo.ru/f
f0a3a9%6
JlaGopaTopHas pabota
"KoncrpyupoBanue apeomeTpa
WU KOHCTPYHUPOBAHUE JIOJKH 1 1
U ompeneneHue e
Ipy30n0JbEMHOCTH"
Pemenue 3amau mo remam:
«IInaBanue cynos. bu6mmoreka [IOK
BoszayxomaBanue», 1 https://m.edsoo.ru/f
«JlaBieHue TBEPABIX TE, f0a3654
KUJKOCTEN U ra3oBy
KoHntposbHas pabota mo teme
«/laBrieHue TBEpaBIX TEN, 1 1
YKUJKOCTEH U Ta30B»
bu6mmoreka [IOK
Mexanudeckas pabora 1 https://m.edsoo.ru/f
f0a3f82
bu6mmoreka [IOK
XOOIHIH;OCCT? E e et 1 https://m.edsoo.ru/f
f0a3f82
Ypok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM IIPU 1 1
nogabEMe 1o JecTHuIe"
IIpocteie MexaHnu3Msbl. Poryar. 1
PaBHOBecue cui Ha peruare
P e
pabora ccnenopate 1 0.5 https://m.edsoo.ru/f
. f0a478e
yCIIOBUI paBHOBECHS pbIUaray -
Pemenue 3amad mo reme bu6mmoreka [IOK
«Y CITOBHS paBHOBECHS 1 https://m.edsoo.ru/f
pbIyaray f0a48a6
Koaddunuent noneznoro
JNEUCTBUS MEXaHU3Ma.
JlaboparopHast pabota 1 0.5

«M3mepenne KI1/I nHaknoHHOM
IIJIOCKOCTHU»
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https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6

Pemenue 3agay mo teme

bubmuoreka [JOK

61 | Y https://m.edsoo.ru/f
Pabora, momuocts, KIT/] f0a4c48
MexaHuueckasi SHEprusl. bubmumoreka [IOK
62 Kunernueckas u https://m.edsoo.ru/f
MOTCHIIMATbHAS SHEPTUS f0a4252
3aK0oH COXpaHEHUs bubmmorexa LIOK
63 MEXAHUECKOT SHEpIHI https://m.edsoo.ru/f
f0a4360
YPOK-3KCIIEPUMEHT IO TEME
"DKCepuMEHTAIbHOE
onpe/eIeHUE N3MECHECHHS
64 KHHETHYECKOHN 1
MOTCHIIMATBLHON YHEPTHH ITPU
CKaTBIBAHHUH TEJIa 110
HaKJIOHHOM TIOCKOCTH"
KoHntposbHas paboTta 1mo teme
65 «PaboTa 1 MOIIIHOCTE.
DOHeprus»
PesepBHylit ypok. Pabora ¢ bubnuorexa [IOK
66 TEKCTaMU 110 TEME https://m.edsoo.ru/f
"MexaHnyeckoe IBuxeHue" f0adeeb
PesepBHblit ypok. Pabora ¢
TeKkcTaMH 110 Teme "JlaBiieHue bubmuoreka [JOK
67 TBEPJIBIX TEJI, KHUJIKOCTEH U https://m.edsoo.ru/f
razos", "Pabora. MOIIHOCTE. fOa4ffe
Oneprus"
68 Wrorosas koHTpoJibHas paboTa

OBILIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME
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https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
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/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KoanuyecTBo 4acoB

o = JJIeKTPOHHbIE
%}
Ne Tema vooxa E = °:> uupoBbIe
M I
n/n yp © = s § o:’ 00paszoBaTeJbHbIe
v =3
2 = '§- E E = pecypchl
= )
g Ef ~
=l
OcCHOBHBIE TIOJIOKEHUS
bubnmoreka [JOK
MOJIEKYJIIPHO-KUHETUYECKON a
1 cop o . https://m.edsoo.ru/ff0a5
TEOPUU U MX OTBITHBI
256
MTOATBEPKICHUS
5 Macca u pazmep aTOMOB U
MOJICKYIT
Mopaenu TBEPAOTO, KUAKOTO bu6mmoreka [IOK
3 1 Ta3000pa3HOr0 COCTOSHHIA https://m.edsoo.ru/ff0a5
BEIECTBA 40e
OOBsICHEHUE CBOWCTB
TBEPAOTO, )KUJIKOTO U
4 ra3o00pa3HOro COCTOSHUM
BEIIECTBA HA OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU
bubmuorexa [JOK
Kpucrannmaeckue u i
5 " https://m.edsoo.ru/ff0a5
amop¢HbIe Tena
P 800
CmauuBaHue U bu6mmoreka [IOK
6 KalMUIIPHOCTb. https://m.edsoo.ru/ff0a5
IToBEpXHOCTHOE HATSKEHUE 530
bubnuotexa [JOK
TenmoBoe pacumpeHue u a
7 AT https://m.edsoo.ru/ff0a5
KaTH
a26
Temmnepatypa. CBsi3b
8 TEMIIEPATYPHI CO CKOPOCTHIO
TEIJIOBOTO JBM)KCHUS YaCTHII
BuyTtpenuss sHeprus. bubnuoreka [IOK
9 CrniocoObl U3MEHEHUS https://m.edsoo.ru/ff0a5
BHYTPEHHEHN 3HEPTUH c60
bu6mmorexa [IOK
10 Bune! teronepenaun https://m.edsoo.ru/ff0a6

412
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https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412

VYpoxk-koHpepeHuus
"IIpakTueckoe
HUCIIOJB30BaHUC TCIIIIOBBIX

bubmuoreka [JOK

11 . https://m.edsoo.ru/ff0a6
CBOWMCTB BEIIECTB U 5c0
MaTEpUaJIOB B LEJISAX -
sHeprocoepekeHus "
KonnuecTBO TEIIOTHI. bubmorexa LIOK
12 https://m.edsoo.ru/ff0a6
VY aenbHas TEIIOEMKOCTh
976
YpaBHEHHE TEIIIOBOTO bubmumorexa [IOK
13 Oananca. TeruiooOmeH u https://m.edsoo.ru/ff0a7
TEIUIOBOE PaBHOBECHE 088
JlaGopaTopHas pabota
"HccnenoBanue siBJICHUS bu6mmoreka [IOK
14 TEII000MeHa TpH https://m.edsoo.ru/ff0a6
CMEIINBAHNH XOJIOIHON 1 a98
ropsiueit BoabI"
Pacyer koauvecTBa TEILUIOTHI,
HE0OXO0IUMOTO ISt
15 HarpeBaHus Tena u
BBIJICTISIEMOTO UM ITPH
OXJTKICHUHN
Jlaboparopnas pabota bubnnoreka [HOK
16 "OmnpeneneHue yaeabHOMI https://m.edsoo.ru/ff0a6
TEIUIOEMKOCTH BelecTna" bb0
DHeprus TOIIUBA. Y IebHasI Bubmiorexa LIOK
17 https://m.edsoo.ru/ff0a7
TEIJIOTa CTOpaHUs
b5a
18 KonTponbHas pabota mo Teme
"TemoBbie siBiIEHUS"
[naBnenue u oTBEpACBaHUE Butmorexa LIOK
19 KPHCTATITITFICCIX TET. https://m.edsoo.ru/ff0a7
VY nenbHas TemiaoTa
1d2
TIJIaBJICHUS
Jlaboparopnas pabota bubnuotexa [JOK
20 "OmnpeneneHue yaeabHOMI https://m.edsoo.ru/ff0a7
TEMIOTHI TNIaBIeHUS Jbaa" 2fe
[Tapoo6pazoBanue u bubmorexa HOK
21 https://m.edsoo.ru/ff0a7
KoHAeHcauus. Mcnapenue
40c
22 Kunienue. VY nenbpHas Temiora bubmuoreka [JOK
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https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
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/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c

napooOpa3zoBaHus U
KOHJICHCAIIMU. 3aBUCHUMOCTh
TEMIIEPATYPHI KUTICHUS OT
aTMOC(EpHOTO TaBJICHUS

https://m.edsoo.ru/ff0a7
86¢

Bnaxnocts Bo3ayXa.
Jlaboparopnas pabota

bubmuorexa [JOK

23 "OmnpeneneHue https://m.edsoo.ru/ff0a7
OTHOCHUTENIbHOM BIIaKHOCTH 628
BO3yXa"
Pemenne 3anay Ha
24 omnpe/ielIeHUE BIaXKHOCTH
BO3yXa
[IpuHIMIBI PAOOTHI TETLTOBBIX
o5 nsurareneid. [Taposas
TypOuHa. /[Burarens
BHYTPEHHETO CTOPAHHS
KIIJI TenmoBoro aBuraTes. bubmuorexa [JOK
26 TermnoBble IBUTATENN U https://m.edsoo.ru/ff0a7
3alIUTa OKPYKAKLEH CpeIbl c/c
3aKOH COXpaHEHHUS U
27 MIPEBpAICHUS YHEPTHUHU B
TEIUIOBBIX Ipolieccax
KonTponbhas padota no teme bubnnorexa [JOK
28 "M3MeHEeHHe arperaTHbIX https://m.edsoo.ru/ff0a8
COCTOSIHUH BelecTBa" 6ae
29 DOnektpuzanus Ten. [[Ba pona
AIIEKTPHUYECKUX 3apsIJIOB
BzauMmogeiictBue bu6mmoreka [JOK
30 3apsDKEHHBIX TEIl. 3aKOH https://m.edsoo.ru/ff0a8
Kynona led
DNEKTPUYECKOE MOJIE.
HanpsxeHHOCTD bubnuoreka [IOK
31 ANEKTPUIECKOTO TIOJIS. https://m.edsoo.ru/ff0a8
[TpuHIMn cynepno3uuuu ala
BJIEKTPUYECKUX MOJIEH
Hocurenu snexTpudeckux
32 3apsA70B. DIEMEHTAPHBIN
3apsan. CtpoeHue aToma
[IpoBOTHMKY M AUDIIEKTPUKHU. bubnnorexka [JOK
33 3aKOH COXpaHEeHUs https://m.edsoo.ru/ff0a8

QJICKTPHUYCCKOTIO 3apsaaa

ef6

38



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6

Pemenue 3amau Ha

bubmuoreka [JOK

34 NPUMEHEHHE CBOMCTB https://m.edsoo.ru/ff0a9
AJIEKTPUUYECKUX 3aps/IOB Occ
35 KonrponsHas pabora
"Onexrpuzanus ten"
DNEeKTPUUECKUN TOK, YCIOBUS BuGmorexa LOK
36 ST0 CYINECTROBAMILL https://m.edsoo.ru/ff0a9
HcTouHUKH 31EKTPUYECKOTO
5a4
TOKa
. bu6mmoreka [IOK
37 JleHCTBI dIeKTpHTIecKoro https://m.edsoo.ru/ff0a9
TOKa 6b2
DNEeKTpUUECKUN TOK B Bubmorexa IOK
38 https://m.edsoo.ru/ff0a9
MeTajiax, KUAKOCTAX U ra3zax 838
39 DneKkTpruyecKas 1enb U e€
COCTaBHBIC YaCTH
Cuna toka. JlaGopaTopHas bubnnoreka [JOK
40 pabora "U3mepenue u 0.5 https://m.edsoo.ru/ff0a8
PETYJIMPOBAHKE CHITBI TOKA" bd6
DAEKTPUUECKOE HAMIPSKECHHE.
BOJ‘ILTi)/IeTp. Ha6opa§opHa;1 bubmorexa LIOK
41 0.5 https://m.edsoo.ru/ff0a9
pabora "M3mepenue u o14
peryaupoBaHue HanpsHKeHUs " -
CornpoTHBiieHHE TPOBOIHUKA. bubnuotexa [JOK
42 VY nenpHOEe CONPOTHUBIICHHE https://m.edsoo.ru/ff0aa
BEIIIECTBA 738
JlaboparopHnast pabota
"3aBUCUMOCTD
BJIEKTPUYECKOTO bubnuotexa [JOK
43 CONPOTHUBIICHUS TPOBOAHUKA 1 https://m.edsoo.ru/ff0aa
OT €ro JJIMHBI, TJIOMaAN 738
MOTIEPEYHOT0 CEUCHHUS U
Marepuana"
3aBHUCHUMOCTD CHJIBI TOKA OT bubnuorexa [JOK
44 HanpspbkeHus. 3akoH Oma st https://m.edsoo.ru/ff0aa
ydacTka 1enu 44a
JlaGoparopHas pabota
"I/IccﬁenogaHH: 3aBUCUMOCTH bubmorexa [JOK
45 1 https://m.edsoo.ru/ffOaa

CUJIBI TOKA, UAYLIETO Yepe3
PE3UCTOP, OT COMPOTUBIIEHUS

0O4de
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https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e

pe3UCTOpa U HAIPSHKEHUS Ha
pesuctope"

HOCJ’IGI[OB&TGJ'IBHOC n

46 napajuieIbHOEe COSTMHCHUS
MIPOBOHUKOB
JlaGopaTopHas pabota
"IIpoBepka npaBuia ) BuGnorexa LIOK
47 CTOAMEHHUA HATPDKCHIH TPH https://m.edsoo.ru/ffO0aa
MOCJIe/I0BATEILHOM 258
COCTMHEHUH JIBYX —
pe3uctopos"
JlaGopaTopHas pabota
"[IpoBepka npaBuiia A bubnuorexa [JOK
48 CHJIBI TOKA TIPH https://m.edsoo.ru/ff0aa
MapajuIeIbHOM COSIMHCHUN dle
pe3uctopos”
Pemenue 3anay Ha BuGmmorexa LOK
49 HpUMEHEHHe 3aKoMa OMa 1l https://m.edsoo.ru/ff0aa
Pa3IMYHOTO COCTUHEHUS fa
MTPOBOTHUKOB —
PabGora 1 MomHOCTH bu6mmoreka [IOK
50 AJIEKTPUUYECKOTO TOKA. 3aKOH https://m.edsoo.ru/ff0ab
Jxoyns-Jlenua 124
Jlaboparopnas pabota
"Onpgz[eniHHe 1[3)360TBI " bubmiorexa HOK
51 https://m.edsoo.ru/ffOab
MOIIHOCTH 3JIEKTPUYECKOTO 360
ToKa" -
DnexTpuyeckue Henu u ) Butmorexa LOK
52 HOTPEOHTEIN DEKTPHHCCKOI https://m.edsoo.ru/ff0ab
sHepruu B ObITy. KopoTkoe 660
3aMbIKaHUe
[ToaroroBka Kk KOHTPOJIBLHOM Bu6morexa LIOK
53 ],‘?a60Te 1o Telide https://m.edsoo.ru/ffOab
HOCTOHHHHI/IV d2c
ANEKTPUYECKUH TOK" T
KonTponbnas pabora no teme
"DnexkTpudecKue 3apsbl.
3ap5[)KeII)-IHLIe Tena Hpnz Bubmiorexa LIOK
54 https://m.edsoo.ru/ffOab

B3aUMOJICHCTBUS.
IToCTOSTHHBIN DIIEKTPUYECKUN

"

TOK

ead
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https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8

55

ITocTossHHBIC MATHUTEI, UX
B3aUMOJICVICTBHE

56

57

58

Ypok-uccnenoBanue
"N3y4yenue nosei
HOCTOSIHHBIX MarHuToB"

MaruutHOEe nojie. MarHuTHoe
oJI€ 3EMIIM U €T0 3HAaYEHHE
JUIA )KU3HU Ha 3eMiie

OmnsIT Opcrena. MarautHoe
I10JI€ JIEKTPUUECKOro TOKa
MarHuTHO€ 1oJie KaTyIIKH ¢
TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ffOac
3d0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOac
Oba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac
1d2

59

60

IIpumeHeHue
3JIEKTPOMArHUTOB B TEXHUKE.
Jlaboparopnas pabota
"N3yuenue nencTBus
MarduTHOTO ITOJIS Ha
MPOBOJHUK C TOKOM"

OnsiTel @apanes. 3akoH

3JIEKTPOMArHUTHOMN
nHaykuuu. [Ipasuno Jlenna

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac
74a

61

62

63

64

DNEeKTPOABUTATEID
IIOCTOSIHHOT'O TOKA.
Hcnonb3oBanue
JIEKTPOJBUTATEIIEH B
TEXHUYECKHUX YCTPONCTBAaX U
Ha TPaHCIOpTE.
JlaGopatopHnas pabora
"KoHcTpynpoBanue u
n3ydyeHue paboThbl
3JeKTpoABUTaTens"

OmnbiTel @apazest. 3akoH
3JEKTPOMAarHUTHOM
naaykuun. [Ipasumno Jlenna

Dnextporenepatop. CrocoOs
MOJTYYCHUS JICKTPUICCKOH
SHEPruu. DIIEKTPOCTAHIIUHU HA
BO300HOBJISIEMBIX
HCTOYHHUKAX SHCPTHUU

[ToaroroBka Kk KOHTPOJIBHOM
pabote mo Teme
"DnexTpudeckue u

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac
86¢

41



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c

MATrHUTHBIE SIBJICHUS"

Kontponbhas pabota mo teme bubnmuorexa [JOK

65 "DJIEKTPUUECKUE U 1 1 https://m.edsoo.ru/ff0ac
MarHuTHbBIE ABJIeHUS" bl4
PesepBHbIii ypok. Pabora ¢ bubmuorexa [JOK

66 TekcTamu 1o Teme "TeroBsie 1 https://m.edsoo.ru/ff0ac
sBJICHUA" chbe

PezepeHsiii ypok. Pabora ¢

TEKCTaMH 110 TeME bubmuorexa [JOK
67 "TTocTosIHHBIIH 1 https://m.edsoo.ru/ffO0ac
AJIEKTPUYECKUM TOK", dc6

"MarguTtHble aBiaeHus"

Hrtoroas KOHTpoOJIbHAS

1 1
08 pabora
OBHIEE KOJIMYECTBO YACOB 5 5 12
1O ITPOI'PAMME 8 5
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https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6

9 KUIACC

KoaunuyecTBO 4acoB

. © E JJIeKTPOHHbIE
Ne Tema ypoka E % o uudpoBbIe
n/n 2 2 2 E o06pa3oBaTeJbHbIC
2 §_ z E z g pecypesl
¢ 3¢ =
2 a Ea
1 MexaHuueckoe TBUKEHHE. 1
MarepuanbHas TOUKa
Cucrema oTcuera. bu6mmoreka [IOK
2 OTHOCHTEIBHOCTh 1 https://m.edsoo.ru/ff
MEXAaHUYECKOIr'0 IBUKEHUS 0ad474
PaBHOMEpHOE NIpsAMOJIMHETHOE Bubnuorexa LIOK
3 1 https://m.edsoo.ru/ff
JIBUKCHHE 0ad19a
Hepasromepnoe
4 MPSIMOJIMHENHOE IBUKECHHUE. 1
Cpenusis 1 MTHOBEHHAs
CKOPOCTh
[IpsimonuneitHoe bubnnorexa [JOK
5 PaBHOYCKOPEHHOE JBH)KCHHE. 1 https://m.edsoo.ru/ff
Yckopenue Oad8d4
CkopocTh MPSMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBHIKEHUSI. 1
I'paduk ckopoctu
JIaGoparopHas paboTa
"Onpenenenne yCKOpeHus Tesa bubnnoreka [JOK
7 NIPU PaBHOYCKOPEHHOM 1 1 https://m.edsoo.ru/ff
IBHKEHUH 110 HAKJIOHHOMN O0adbl18
miockocty"
3 CBobosHOe najsieHue Ted. 1
Onbrtel [Nanunes
PaBHOMEpHOE ABMXKEHUE TIO Bu6morexa LIOK
9 oxpyitoctit. Ileponu wacrora https://m.edso0.ru/ff
oOparmienus. JInneitnas u 026176
YIJI0Bask CKOPOCTH -
10 LlenTpocTpemMuTensHoOE 1
YCKOpEHHUe
1 KonTponbHas pabota mo Teme 1 1
"MexaHnueckoe IBHKeHue"
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https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176

IlepBbiit 3ak0oH HproToHA.

bubmuoreka [JOK

12 Bekrop cruts: https://m.edsoo.ru/ff
0ae612
. bubmuoreka [IOK
13 Ezsgs;le;iﬁ};gifgﬁia https://m.edsoo.ru/ff
Oae72a
Tpetuii 3akon HerotoHa. bubmmorexa LIOK
14 R https://m.edsoo.ru/ff
0ae982
Pemenue 3ana4y Ha IpUMEHEHHE Bubmiorexa LIOK
15 https://m.edsoo.ru/ff
3akoHOB HrploToHa
Oaeb6e
bubmuorexa [JOK
16 Cwuua ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ff
Oaeca2
17 Pemenue 3amau o reme «Cuia
YOPYTOCTH»
JlaGopaTopHas paboTta bubnunoreka [JOK
18 «OrpeieneHue )KeCTKOCTH https://m.edsoo.ru/ff
MPYKUHBI» Oaee28
bubmuorexa [JOK
19 Cuna TpeHus https://m.edsoo.ru/ff
0af738
Pemenue 3amau mo reme «Cuia Bubmiorexa LIOK
20 https://m.edsoo.ru/ff
TPEHUS» 0afa26
JlabopaTopHas pabota bubnuotexa [JOK
21 "Omnpenenenne KodppunmeHTa https://m.edsoo.ru/ff
TPEHUsI CKOJIbKEHHS" Oaf8be
Pemenue 3anau mo teme bubmuorexa [JOK
22 "3akonsl Herotona. Cuiia https://m.edsoo.ru/ff
ynpyroctu. Cuna tpeHus" Oafb8e
Cuna TSHKeCTH M 3aKOH BuGmorexa IOK
23 ?:IZHPHOFO THEOTeHHH' https://m.edsoo.ru/ff
peHre cBOOOTHOTO 0af0dd
TIaJCHHS -
Pemenue 3anau no reme "Cuia bubnmoreka [JOK
24 TSKECTH M 3aKOH BCEMUPHOTO https://m.edsoo.ru/ff
TArOTeHUs" 0af5f8
o5 [IepBas kocMHuueckas CKOPOCTb. bubnnorexka [JOK

HesecomocTs u neperpy3ku

https://m.edsoo.ru/ff
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https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c

0af33c

PaBHOBecue MarepuanbHOI
TOYKH. AGCOITIOTHO TBEPIOE

bu6mmoreka [IOK

26 Teno. PaBHoBecue TBEPAOTO https://m.edsoo.ru/ff
Tela ¢ 3aKPeIUIEHHOI 0ChIO Oafe36
BpaICHUS
27 MowmenT cubl. LeHTp TsDKecTH
Pemenue 3anau o reme bubmuoreka [JOK
28 "MomenT cubl. Lentp https://m.edsoo.ru/ff
TsoKeCTH" 0b02b4
[ToaroroBka Kk KOHTPOILHOM bubmuorexa [JOK
29 pabore 1mo Teme https://m.edsoo.ru/ff
"B3aumopueiictBue Ten" 0b0408
Kontponbhas paboTa mo teme Bubmiorexa LIOK
30 "BsaumoneiicTsie Ten" https.//m.edsoo.ru/ff
Ob06ec
Nmnynbce Tena. Ummynse cubl.
3aKOH COXpaHEHUs UMITyJIbCa. bubamorexa LIOK
31 Yipyroe i Heympyroe https://m.edsoo.ru/ff
. 0bO7fa
B3aUMO/IeiCTBHE
Pemenue 3agaud no reme "3akoH bubmorexa LIOK
32 O — https://m.edsoo.ru/ff
0b096¢c
VYpok-koHpepeHus
33 "PeakTuBHOE ABUXKEHUE B
IIPUPOJE U TEXHUKE"
bu6mmoreka [IOK
34 X;;?{ii:cmﬂ pabota i https://m.edsoo.ru/ff
0b0a84
Pabota cuitbl TSKECTH, CHITBI bubmorexa IOK
35 N — Tpe’Hm https://m.edsoo.ru/ff
0b0db8
JlaGopatopHnas pabora
«Omnpenenenue padbOThI CUITBI
36 TPEHMS P PABHOMEPHOM
JIBYDKEHUH TeJa 10
TOPH30HTALHON TTIOBEPXHOCTH
37 CBs3b 9HEPTUH U pabOTHI.
[TorennuanbHast SHEPrus
38 Kunernueckas sHeprus. bubnnorexka [JOK

TeopeMa 0 KUHETUUYECKOU

https://m.edsoo.ru/ff

45



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32

SHEPrUU

0b0c32

3aKOH COXpaHEHHS YHEPTUU B

39
MEXaHHUKe
Jlaboparopnas pabota bubnmoreka [JOK
40 «M3yuenue 3aKk0Ha COXPAaHCHHS https://m.edsoo.ru/ff
SHEPTUM» Obl12fe
41 KonrponsHas pabora o teme
"3akoHbl cOXpaHeHus"
KonebatenbHoe nBHXEHUE U Bubmiorexa LIOK
42 https://m.edsoo.ru/ff
€ro XapaKTEePUCTUKU 0b1853
3aTyxatromue KojieOaHusl. bu6mmoreka [IOK
43 BoIHy:KIeHHBIC KOJICOAHHS. https://m.edsoo.ru/ff
Pe3onanc 0b20f0
44 MaremaTuyeckui u
MPYXUHHBIA MasTHUKU
Ypoxk-uccienoBanue Butmorexa LIOK
45 «3aBHCHM? CTb HEPHOAd https://m.edsoo.ru/ff
KoJ1e0aHui OT KECTKOCTU 0b197a
MPY>KUHBI U MAaCCHI TPy3a» -
46 [IpeBpatenue sHepruu Npu
MEXaHUYECKUX KOJIeOaHHUIX
JlaGopaTopHas paboTta BuGmmorexa LOK
47 «Onpezenerne qaCTOTH " https://m.edsoo.ru/ff
nepuoJia KojaeOaHuit Oblaec
MPYXKUHHOTO MasiTHUKa» -
JlaGopatopHnas pabora
«IIpoBepka HE3aBUCHUMOCTHU bubnuoreka [IOK
48 nepuoza KoinebaHui rpysa, https://m.edsoo.ru/ff
IMOJIBEIICHHOT'0 K HUTH, OT 0b197a
MAacchl Tpy3a»
MexaHnueckue BOJIHBI.
CBoiicTBa MEXaHMUYECKUX BOJIH. bubmorexa IOK
49 ITpozonbHEIE 1 HOMEpesHbe https://m.edsoo.ru/ff
Ob21fe
BOJIHBI
50 3ByK. Pacnipoctpanenue u
OTpa’KeHHE 3ByKa
Ypok-nuccnenoBanue
51 "HabutoieHne 3aBUCHMOCTH
BBICOTBI 3ByKa OT YaCTOTHI"
52 I'pomMKoOCTb 3ByKa U BBICOTA
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https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe

TOHA. AKYCTUYECKHI pe30HaHC

Ypok-koH(pepeHIus

bu6mmoreka [IOK

53 "VibTpa3ByK U HH(pa3BYyK B https://m.edsoo.ru/ff
NpUPOJIC U TEXHUKE" 0b23ca
[ToaroroBka Kk KOHTPOJIBHOU BuGmorexa LOK
54 padore 1o Teme https://m.edsoo.ru/ff
"MexaHn4yecKue KojieOaHus 1
0b25f0
BOJIHBI. 3BYK"
KonrponsHas pabora no teme
55 "MexaHn4ecKue KojieOaHus 1
BOJIHBI. 3BYK"
DNeKTPOMarHuTHOE IoJIe. Bu6mnorexa LIOK
% DJIeKTPOMArHUTHBIE BOJHBI https://m.eds00. /Tt
Ob2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX
BOJTH
Ypok-koupepennus "lkana
ANEKTPOMATrHUTHBIX BOJIH. bubnunoreka [JOK
58 Hcnonp3oBanue https://m.edsoo.ru/ff
AJIEKTPOMArHUTHBIX BOJIH JIJIS Ob2fe6
COTOBOM CBsI3U"
YpouK-I/IccneI[OBaHI/Ie "U3yuenue BuGnorexa LIOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ff
BOJIH C IOMOIIbIO MOOMJIBHOTO
0b2c6e
tenedona"
Pemenue 3aa4 Ha onpeseneHue
60 YaCTOTEI U JUIMHEI
ANEKTPOMArHUTHOM BOJTHBI
DneKTpoMarHuTHast Ipupoaa bubnuotexa [JOK
61 cBera. CKOpOCTh CBETA. https://m.edsoo.ru/ff
BosiHOBBIE CBOICTBA CBETA 0b31d0
e
62 pacHpoCTpaHeHIE cBeTa https://m.edsoo.ru/ff
] 0b3658
3armenus Comnnia u JIyHsl
3aK0oH OTpa)KEHHUS CBETA.
3epkana. 1i’emeHI/Ie 3a7a4d Ha bubmorexa [JOK
63 NPUMEHEHHUE 3aKOHA OTPAKCHUS itps://m.eds00.u/ft
0b38c4
CBeTa
64 [Ipenomiienune cBeta. 3aKkoH bubnuoreka [IOK

IMpEIOMJICHUSA CBETA

https://m.edsoo.ru/ff
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https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea

Ob3aea

[TonHOE BHYTpEHHEE OTpa’KEHHE
cBeta. Mcnonb3oBaHue MoJIHOTO

bu6mmoreka [IOK

65 https://m.edsoo.ru/ff
BHYTPEHHETO OTPAKCHHUS B Ob3c5e
ONITUYECKUX CBETOBOJIAX
JlaGopaTopHas pabota
"UccaenoBaHue 3aBUCUMOCTH
66 yTJi1a IPEJIOMJICHUS CBETOBOTO
Jy4a OT yIJia MajeHus Ha
rpanuue "Bo3nyx-crekno""
Ypok-koHbepeHIus
"Hcnosnb30BaHue MOJITHOTO
67 BHYTPEHHETO OTPaKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBA3B"
JIunzel. OnTHYeckas cuia Bubmiorexa LIOK
68 https://m.edsoo.ru/ff
JIUH3bI O0b3f2c
[TocTpoenue n3odpaxeHuii B Bubmiorexa LIOK
69 https://m.edsoo.ru/ff
A 0b444a
JIaGoparophas paboTa
"Onple)z[engHHe E)OKyCHoro Bubmotexa LIOK
70 . https://m.edsoo.ru/ff
paccTosiHus fl ONTUYECKON CHIIBI 0b4206
coOuparorien TUH3bI" -
VYpok-koHpepeHius bubnuotexa [JOK
71 "OnTHYECKHE JTMH30BbIC https://m.edsoo.ru/ff
npudopsr" OcOave
I'ma3 kak ontuyeckas cucTeMa. Bubmiorexa LIOK
72 Iperme https://m.edsoo.ru/ff
0b4684
73 Ypok-koHpepenius "legexTs
3penus. Kak coxpanurts 3penue"
Paznosxxenune 6emnoro cera B Butmorexa LOK
74 criextp. Onbrtst HbioTora. https://m.edsoo.ru/ff
CrnosxeHue CeKTpaIbHBIX 0c0fac
1BeToB. Jucnepcus cBera -
JlabopaTtopHas padota "OnbITh BuGmmorexa LOK
75 [0 PavIORCHIIO Geroro cheta b https://m.edsoo.ru/ff

CIICKTP U BOCHPHUATUIO IBETA
npeaAMETOB IIPpU UX Ha6J'IIO)IeHI/II/I

0cOe2a
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https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a

yepe3 [BETOBbIC PHIIBTPHI"

KontponbHas paboTa mo Teme

76 "DJIeKTPOMarHuTHHIC BOJIHBI"
"CBeToBbIC SIBJICHHS"
bu6mmoreka [IOK
77 Oneitst Pesepgopaa i https://m.edsoo.ru/ff
MJIaHETapHAas MOJIeTb aToMa 0c12a8
78 [Tocrynatel bopa. Monens
aroma bopa
Hcnyckanue v moraonieHme bu6mmoreka [IOK
79 cBera aToMoM. KBaHTEI. https://m.edsoo.ru/ff
JIuneluaTeie CIEKTPHI 0cl44c
Vpok-npaktukym "HabGmronenue Bubamotexa LIOK
80 N https://m.edsoo.ru/ff
CHEKTPOB UCITyCKaHUS 0c1550
bubmuorexa [JOK
81 PagnoakTUBHOCTE U €€ BHJIBI https://m.edsoo.ru/ff
0cl1672
CrtpoeHue aTOMHOTO sifipa. Bubnuorexa LIOK
82 HyKrioHHas MOz https://m.edsoo.ru/ff
Ocl8ac
PannoakTrBHBIC IPEBpAIIICHHUS. Bubnuorexa LIOK
83 M30TOmEL https://m.edsoo.ru/ff
Oclal4
Pemenue 3agau o teme: bubmuorexa [JOK
84 "PagnoakTUBHBIE https://m.edsoo.ru/ff
npeBparieHus" Oclb4da
85 [lepuon nonypacnana
Ypok-koHbepeHius bubnuotexa [JOK
86 "PaioaKTHBHbBIC U3ITyYCHHS B https://m.edsoo.ru/ff
MpUpOJE, MEAUIIMHE, TEXHUKE" 0c2126
SnepHble peakuu. 3aKOHbI bubnnoreka [JOK
87 COXpaHCHHS 3apsIOBOTO U https://m.edsoo.ru/ff
MacCOBOI'0 YHCEI 0clch8
DHeprus CBA3M aTOMHBIX siZIep. bubmorexa LIOK
88 T — https://m.edsoo.ru/ff
Ocld7a
89 Pemenue 3a1au mo reme
"SAnepubie peakuun"
90 Peaxninu cunTe3a u gejieHus bu6mmorexa [IOK

saep. CTouHMKH 3Heprun

https://m.edsoo.ru/ff
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https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

CouHiia 1 38631

0cle88

VYpok-koudepennus "SAnepHas
sHepreTuka. JleicTBus

91 . 1 1
pPaIMOAKTUBHBIX U3ITyYEeHUHN HA
YKUBbIEC OpraHUu3MbI"
[ToaroToBka Kk KOHTPOJIBLHOM bu6mmoreka [IOK
92 pabote o Teme "Crpoenue 1 https://m.edsoo.ru/ff
aToMa M aTOMHOTO sipa" 0c223e
KonrponsHas pabora no teme
93 "CTtpoeHue aToma ¥ aTOMHOTO 1
sapa"
[ToBTOpenue, o6o0mIeHNE. bubmumoreka [IOK
94 JlaboparopHbie pabOTHI 1O 1 1 https://m.edsoo.ru/ff
Kypcy "BzanmoneiictBue Ten" 0c245a
IToBTOpenue, 0000IICHNE.
PGHIGHFI)/IC pacquHbiI; u Bubmiorexa LIOK
95 KAUCCTBERHBIX 3A1at 110 TEME 1 https://m.edsoo.ru/ff
" " 0c2572
TenuoBsle poueccsl
IToBTOpEHne, 0600IIICHHE.
PGHIGHII)/IC pacquHb?)l; u bubmorexa LIOK
96 KAUCCTBORHBIX 3A1at 110 TEME 1 https://m.edsoo.ru/ff
" o Oc2a22
KII/ TennoBbIX ABUTaTEnen
IToBTOpEHne, 0600IIICHHE.
PemeHII)/Ie paC‘IeTHb?j( u Bubmiorexa LIOK
97 1 https://m.edsoo.ru/ff
f'(a‘IGCTBeHHBIX 3a/1aq 1mo T"eMe 0c2b30
KII/I snexTpoycTaHOBOK
[ToBTOpeHnue, 060061IEeHNE. bubnnoreka [JOK
98 JIabopaTopHbIe paboTHI O 1 1 https://m.edsoo.ru/ff
Kypcy "CBeToBbIE SIBICHUS" 0c2c52
IloBTOpEHHNE, 00O0IICHHE.
Pa60T5 C TeKCTaMHHlIio TemMe Bubmiorexa LIOK
99 "3aKOHbI COXpAHCHILA B 1 https://m.edsoo.ru/ff
B Oc2d6a
MEXaHHUKE
[ToBTOpeHnue, 06061IEeHNE. bubnnoreka [JOK
100 Pabora ¢ TekcTaMu 1o TeMe 1 https://m.edsoo.ru/ff
"Konebanus u BOTHBI" 0c2e82
101 reverom o nowt "Cotrommemnos®, 1 binorera L1OK
"Kpasrropas 1 sepras disika” ’ https://m.edsoo.ru/ff0c3044
102 WUToroBas KOHTPOJILHAs paboTa 1
OBIIEE KOJIMYECTBO YACOB I10 102 ”

[MPOTPAMME
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https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» ®uzuka: 7-i kiacc: 0a30BbIN ypoBeHb: yueOHHK, 7 kiacc/ [lepeimkun .M., FiBaHnoB
AMN., Akmonepnoe obmectBo «M3narensctBo «lIpocBerienne

» ®usuka: 8-i kinacc: 6a30BbIN ypoBeHb: YueOHUK, 8 kinacc/ [leppimkun Y. M., MIBanos A.
W., Axunonepnoe obmectBo «M3narensctBo «IIpocBemenue»

» ®usnka: 9-i kinacc: 6a30BbIN ypoBeHb: YueOHHK, 9 kimacc/ [Teppimkua U. M., I'yrauk E.
M., Banos A. U., IletpoBa M. A., Akunonepuoe o6miectBo «M3m1arenscTBo

«IIpocBenienue

METOANUYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

®dusmka : 8-if kimacce : 6a30BbIN YPOBEHD : METOAMYECKOE ITOCO -

oue x yueOnuky U. M. Tlepsimkuna, A. U. UBanosa / O. A. YUepHUKO -
Ba, C. H. 'manenkoga, B. B. Kynpssnes. — 3-¢ u3., nepepad. —
Mockasa : [IpocBemenue, 2023. — 92, [1] c. ®usuka : 9-i1 kacc : 6a30BbI YPOBEHSD :
METOJINYECKOE OCO -

6ue k yueOHuky 1. M. Ileperiukuna, E. M. I'ytauk, A. 1. lBanosa,
M. A. Tlerposoii / O. A. Uepnukosa, C. H. I'manenkona, B. B.
KynapsiBues. — 3-e usn., mepepad. — Mocksa : [IpocBemnienune, 2023.
—95,[1] c.

®usuka. 7 knacc. JlugakTuaeckue MaTepuaibl

Jluaus YMK: ®@usuka. [epeimkun U. M. - Usanos A. 1. (7-9)
ABtop: Mapon A.E., Mapon E.A.

®usuka. 8 kinacc. JlugakTuueckue MaTepuaibl

Jluaus YMK: ®@usuka. [lepoimkun U. M. - Usanos A. 1. (7-9)
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ABtop: Mapon A.E., Mapon E.A.
®dusuka. 9 kiace. JAugakTnyeckue MaTepuaibl
Jluaus YMK: ®@usuka. [Tepoimkun U. M. - UBanos A. 1. (7-9)

ABtop: Mapon A.E., Mapon E.A.

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
https://m.edsoo.ru/ff09f72a https://m.edsoo.ru/ff09f72a

http://class-fizika.ru/
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