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INOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma mo ¢u3MKe Ha ypOBHE OCHOBHOrO OOIIEro 00pa3oBaHUsS COCTABJICHA Ha
OCHOBE TOJIOKEHUM W TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOU
obOpasoBarenbHON Tporpammbel, TpeactaBieHHbx B DPI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIenmuu mpenoaaBaHus y4eOHOTO
npeaMera «Pusukay.

Conepkanre  mporpaMmbl 1o (U3WKE ~ HampaBieHO  Ha  (opMupoBaHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYaloIIMXCS W OpraHu3alvio Hu3ydeHus (u3mku Ha
NEeSTEIbHOCTHOW OCHOBe. B mporpamMme mo (u3MKe yYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npenmera B peanmu3aiuu  TpeboBanuit ®I'OC OOO K mIaHUPYEeMBIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3yibTaTaM  OOydeHHs, a  TakKkKe  MEXIpPEIMETHbIE  CBS3U
€CTECTBCHHO-HAYYHBIX YUYEOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOI'O 00IIIET0 00pa3oBaHus.

[Tporpamma no ¢u3mke ycTaHaBIMBAaeT paclpeiesieHne y4yeOHOro maTepuaia Mo rojam
oOydeHus (o Kiaccam), TMpeajiaraeT MNPUMEPHYIO IOCIEIOBATEIFHOCTh HM3YyUCHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS TMPEAMETHOTO COJCpKaHUS U Yy4€Te BO3PACTHBIX
0COOEHHOCTEH 00yJaroIuXCsl.

[Tporpamma o ¢pusuke pazpadboTaHa C 1eJbI0 OKa3aHUsI METOJUYECKON MOMOIIN YUUTEIIO
B CO3aHUH paboyeii MPorpaMMBbI 10 y4eOHOMY MPEAMETY.

du3nKa SBISIETCS CUCTEMOOOPA3YIONUM AJIsI €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHe 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJICHUH, N3Y4aeMbIX XMUMHEH,
Ouosiorueii, actpoHoMuel u (GU3NIECKO reorpadueid, BHOCUT BKJIQJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, MPEIOCTaBIsIeT HauOoJee sICHble O0pa3ibl MPUMEHEHHS HAYYHOTO METOoJIa
MO3HAHUS, TO €CTh CIIOCO0A MOTYYCHHS JOCTOBEPHBIX 3HAHUI O MUpE.

Onna u3 TIaBHBIX 3a7a4 (PU3UIECKOTO 0Opa3oBaHMs B CTPYKType oOmiero odpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TIPaMOTHOCTHM W HHTEpeca K Hayke Yy
00yJaromuxcs.

WN3ydyenne ¢usuku Ha 0a30BOM ypOBHE TMPEANOIAraeT OBJAJCHHUE CICIYIOIIMMH
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOUIMMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD:

e HAy4HO OOBSCHSTH SIBICHUS;
e OIICHUBATH M MIOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICTOBAHUS;
e HHTEPHPETUPOBATH JAaHHBIE W WCIOIH30BaTh HAyUYHBIC OKA3aTEbCTBA IS

IMOJIYYCHH BBIBOOOB.



Ilenn wm3ydeHus (U3MKKM HAa YPOBHE OCHOBHOTO 0OIIEro oOpa30BaHMs OMpEIEICHBI B

Konnenuuu npenonaBanus yue6Horo mpeamera «®@usnka» B 00pa3oBaTeIbHBIX OpraHU3aLUsAX

Poccuiickoit ®enepauuu, pealu3ylOIIUX OCHOBHBIE 00I1€00pa30BaTeNbHbIE TPOrPaMMBI,

yTBepKAEHHOW pemenreM Komnermu MunnctepctBa mnpocsemenuss Poccuiickoit denepanyu

(mpotoxou ot 3 nexabpst 2019 r. Ne [TK-4BH).

Henu nzydyenus pU3NKH:

nprOOpeTEeHNEe WHTEpeca W CTPEeMIICHUS OOYYaromMXCsi K HAaydHOMY H3YYCHHIO
MPUPOJIbI, PA3BUTHE UX MHTEIIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEI!;

pa3BUTHE TPEACTABIEHMH O HAaydHOM MeToJe TMO3HaHuid U (opmupoBaHUe
HCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYXKAIOITUM SIBJICHUSIM;

dbopMUpOBaHHE HAYYHOTO MUPOBO33PECHUS KaK Pe3yIbTaTa U3YYCHUS OCHOB CTPOCHUS
MaTepuu ¥ QyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHUEe MPEACTaBICHUN O POJIM GU3MKU ISl Pa3BUTHS APYTUX €CTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJIOTUH;

pa3BUTHE TMPEJCTaBICHHH O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHanbHOM
NeSTeTLHOCTH, CBSI3aHHOM ¢ (DM3UKOM, MOJATOTOBKA K JAJIbHEHIIEMY OOYYCHHIO B 3TOM

HaIpaBJICHHUH.

JlocTikeHne STHX 1eneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro

00pa3oBaHUs 00eCIeUnBACTCS PEIICHHEM CIIEAYIONINX 3a1a4:

npuoOpeTeHre 3HAaHWKW O JUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHHUYECKHUX,
TETUTOBBIX, DJIEKTPHUYECKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHHSX;

npuoOpeTeHne yMEHHH ONUCHIBaTh U OOBICHATH (PU3MUECKUE SBICHUS C
UCTIOJIb30BaHUEM IOJTy4YCHHBIX 3HAHUI;

OCBOCHHME METOJIOB DEUICHHS TPOCTEHININX pacu€THBIX 3a7ad C HCIOIb30BAaHHEM
(GU3NIECKUX MOJIEIICH, TBOPUECKUX U MPAKTUKO-OPUCHTUPOBAHHBIX 33]1a4;

pa3BuTHE yMEHHMH HaOJI0AaTh MPHUPOJHBIC SIBJICHHUS M BBINOJHATH  OIBITHI,
nabopaTopHble paboOTHl M HKCIEPUMEHTANbHBIE HCCIICAOBAHUS C HCIIOJIb30BaHHEM
U3MEPUTEIBHBIX PUOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ WHpOpMarend (U3HIECKOro COACPKAHUS, BKIIOYAS
UHPOPMALIUIO O COBPEMEHHBIX JOCTIKEHUSX (U3MKH, aHaJU3 M KPUTHUECKOE
OlLICHUBaHKE MHPOPMALINY;

3HAKOMCTBO cO cdepamu MpodhecCHOHATBLHON IeATeTbHOCTH, CBSI3aHHBIMU C (PU3UKOM,

U COBPEMCHHBIMHA TEXHOJIOTUAMH, OCHOBAHHBIMHU Ha NOCTHIXCHUAX (bI/ISI/I‘ICCKOﬁ HayKH.



Mecto yuyeOHOro npeamera "®@usuka' B yueOHOM IIaHE
Ha uzydenue ¢pusnku (0a30BbIi ypoBEHB) Ha YPOBHE OCHOBHOTO O0IIIEr0 00pa3oBaHus
orBoguTcs 238 yacoB: B 7 kiacce — 68 wacoB (2 yaca B HeZlent0), B 8 kitacce — 68 yacoB (2 yaca B

Heneno), B 9 kitacce — 102 yvaca (3 yaca B HeIenio).

[Ipenmnaraemslii B mporpamme 1o Gpu3uKe nepedeHb J1adopaToOpHbIX pabOT U OIBITOB HOCHT
PEKOMEHATeNbHBI XapakTep, YYUTENb JENaeT BHIOOP IMPOBEICHHS JIAOOPAaTOPHBIX PadoOT u
OIIBITOB C Y4ETOM MHANBUAYAIBHBIX OCOOCHHOCTEH 00YJaIOMUXCs, CITUCKA SKCIIEPUMEHTATBHBIX

3aJJaHuH, IpesiaraéMbIX B paMKaX OCHOBHOT'O TOCYJapCTBEHHOI'O AK3aMeHa Mo (PU3UKE.

B3aumocBs3b ¢ MPOrpaMMoi BOCIIMTAHUSA
Pabouas nmporpamma 1o MaTeMaTHKE COCTABIICHA C YIETOM PEKOMEHAALNHU IPOTPAMMBI
BocnuTanus. [IporpamMa BocniuTanus peanusyercst B €AMHCTBE y4eOHON M BOCIIMTATEIbHON
JeSITEIbHOCTH 00pa30BaTEIbHOM OpraHNU3alluy 110 OCHOBHBIM HAlpaBJIEHUSAM BOCIIUTAHUS B
cootBercTBUN ¢ PI'OC OO0 u oTpaxkaeT TOTOBHOCTh 00yYarOIIUXCsS PYKOBOJICTBOBATHCS
[IEHHOCTSIMU ¥ IPHOOpETaTh NEPBOHAYAILHBIN OIIBIT ACATEIHHOCTH HA UX OCHOBE, B TOM YHCJIE B
YaCcTU MATPUOTHYECKOT0 BOCIIUTaHMsI, OCHOBAHHOI'O HA BOCIUTAHUU JIFOOBHU K POJTHOMY Kpalo,
Ponune, cBoeMy Hapoay, yBaXKeHUs K APYrMM HapojaaM Poccun; ncTopuueckoe IpoCcBeleHHe,
(dopMHpOBaHUE POCCUICKOTO HAITMOHAIBHOTO HCTOPUYECKOTO CO3HAHUS, POCCHUICKON

KYJIbTYPHO! UIACHTUYHOCTH.



COJEPXAHUE OBYUYEHUA

7 KUIIACC

Paznen 1. ®u3uka v €€ poJsib B MO3HAHUU OKPYKAKILET0 MUPA.

®dusuka — Hayka o npupone. SABneHus npupoasl. OU3NUEcKue SBJICHUS: MEXaHUYECKUE,
TEIJIOBBIC, IIEKTPUUECKHE, MATHUTHBIEC, CBETOBHIE, 3BYKOBBIE.

Ousnueckue BenuuMHBL M3Mepenue ¢usmueckux BenuuuH. Pusnyeckue MNpHOOPHI.
[TorpemHocTs u3MepeHuii. MexxayHapoHas CUCTEMA €IUHUII.

Kak ¢wu3uka u apyrue ecTecTBEHHbIE HAYKH H3YYarOT MPHUPOAy. EcTecTBeHHO-HaydHBII
METOJ] TIO3HAHWS: HaOIIOJeHHE, IMOCTAHOBKA HAYYHOTO BOIMPOCA, BBIABM)KCHHE THIIOTE3,
OKCIIEPUMEHT II0 TMPOBEpKE THUIOTe3, O0OBscCHeHWe HabmogaemMoro siBneHus. OmnucaHue
(bU3UYECKUX SBJICHUHN C TTOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHuueckue, TeIJIOBbIC, FEKTPUUECKHE, MATHUTHBIEC, CBETOBbBIC SIBJICHUS.

2. dusuyeckue MpUOOPBI M MPOIEAYpa MPSIMBIX U3MEPEHHI aHAIOTOBBIM U ITU(DPOBBIM

npubopoM.

Jlabopamopnwvie pabomot u onvimel.

1. OmnpeneneHue UEHBI JEIEHUS UIKAIbl K3MEPUTEIHLHOTO MPUOOpa.

2. H3mepeHue pacCTOSHUMN.

3. H3zmepenue 00bEMa KUAKOCTH U TBEPAOTO TETA.

4. OrnpezeneHne pa3MepoB MaJbIX TEJ.

5. U3mepeHue TtemmepaTypbl NpH NOMOIIM XUAKOCTHOTO TEPMOMETpAa W JaTyhKa

TEMIIepaTyphl.
6. IlpoBeneHue wuccieqoBaHUs MO MPOBEPKE THUIOTE3bl: JAIBHOCTh MOJETA IIapUKa,
MYIEHHOTO TOPU30HTAIILHO, TeM OO0JIbIIe, YeM OOJIBIIIE BHICOTA MTyCKa.

Pa3nen 2. [lepBoHayaibHbIe CBeIeHHS 0 CTPOCHNH BelleCTBA.

CrpoeHue BemecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOLIUE
JUCKPETHOE CTPOEHHE BEILIECTBA.

JBwxenue yactuil BemniecTBa. CBsI3b CKOPOCTH ABUKEHHUS YACTULl C TEMIEpaTypoOu.
BpoynoBckoe nBmwkenue, nuddysus. B3ammojieiicTBue YaCTHIl BEIIECTBA: MPUTSHKEHUE H
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI BELIECTBA: CTPOCHHME Ta30B, JKHUJIKOCTEW M  TBEPIBIX

(kpucTaInyeckux) Tea. B3auMocBsA3b MEXy CBONCTBAMH BELIECTB B Pa3HbIX arperaTrHbIX



COCTOSTHUSIX M UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcoOEHHOCTH arperaTHbhIX COCTOSHUMN
BOJIBI.

JHemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBUYKEHUS.

2. HaGmoaenue nuddy3un.

3. HaGnronenue siBiIeHUA, OOBSICHSIONIMXCS MPUTSHKCHUEM WM OTTAIIKMBAHUEM YaCTHUIL

BEIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. OrmeHka quamMeTpa aToMa METOAOM PSIOB (C UCTOTb30BaHueEM GoTorpaduii).

2. OmnbIThl O HAOMIOCHUIO TEIJIOBOTO PACHIMPEHUS T'a30B.

3. OmnbITl IO OOHAPYKEHUIO JCUCTBHS CUII MOJIEKYJISIPHOTO MIPUTSIKEHUS.

Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl.

Mexannueckoe JABMXKeHUE. PaBHOMepHOE M HepaBHOMEpHOe JBH>KeHHE. CKOpOCTb.
Cpenansisi CKOpOCTb MPU HEPABHOMEPHOM JIBHKEHUH. Pacu€T myTH u BpeMeHH JIBHKEHUS.

SlBenne wHepuMH. 3aKOH WHepUUH. B3amMmopjelcTBUE Tel KAk MPUYMHA HU3MEHEHUS
CKOpPOCTH JIBHKEHMsI Tell. Macca kak Mepa uHepTHoctu Tena. I[lnotHocTh BemiectBa. CBsi3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJT B €IUHUIE 00hEMA BEIIECTBA.

Cuna kak XxapakTepucTuka B3aumozeucTBusi Ten. Cuiia ympyrocth W 3akoH ['yka.
W3mepenune cuiibl ¢ MOMOLIBIO JWHAMOMETpa. SIBlieHue TAToTeHus W cuia Tshkectu. Cuia
TSXKECTU Ha JIpyrux rmianerax. Bec tema. HeBecomocTh. CroxeHue Cuil, HalpaBiICHHBIX IO
onHOI npsmoil. PaBHozelcTByromas cuit. Cuna TpeHus. TpeHHe CKONbKEHUSI U TPEHUE MOKOS.
Tpenue B mpupojie U TEXHUKE.

Hemoncmpayuu.

1. HaOmoneHue MeXaHU4eCKOTo JBUKCHHUS Tea.

2. H3MmepeHHe CKOPOCTH NPSAMOJIMHEWMHOTO JBUKECHUS.

3. HalGnronenue siBneHUs: HHEPIUU.

4. HabGnroneHue M3MEHEHHS CKOPOCTH TTPU B3aMMOICHCTBHUH TEJl.

5. CpaBHeHME MacC MO B3aUMOJICHCTBUIO TEI.

6. CIoXeHue CuJjl, HallPaBJICHHBIX 110 OJHOU MPSIMOM.

Jlabopamopuvie pabomul u onvimel.

1. OmpeneneHue CKOPOCTH PABHOMEPHOIO JBMKEHUS (LIapUKa B KUAKOCTH, MOJEIU

AJIEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).



2. Omnpenenenue cpeaHeld CKOPOCTH CKOJBXKECHHS Opycka WM IIapuka M0 HAKJIOHHOM
IJIOCKOCTH.

3. OmnpexneneHue MIOTHOCTH TBEPAOIO TENA.

4. OnbITEl, JEMOHCTPUPYIONTUE 3aBUCUMOCTh PACTSOKEHUs (Iedopmariuu) NpyKUHBI OT
MIPUITOKEHHOM CHUJIBI.

5. OneITel, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHUS OT Beca Tena U
XapakTepa COIPUKACAIOUINXCS TOBEPXHOCTEH.
Pa3nen 4. /laBieHue TBEpPABIX TeJl, AKUAKOCTEH U Ta30B.
Hasnenune. CriocoObl yMEHBIIIEHUS U YBEIHMYCHUSI 1aBiieHus. J{aBieHue raza. 3aBUCHUMOCTh
JaBjieHUs ra3a oT 00béMa, Temneparypsl. [lepenaya gaBnenus TBEPABIMU TelaMU, KUAKOCTIMU
u razamu. 3akoH Ilackans. [IHeBMaTHueckue MamIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT
ryOunbl.  ['mapocratmueckuit  mapagokc. CooOmaromecs — cocyabl. [ 'mapaBianueckue
MEXaHU3MBI.
Atmochepa 3emnm um atmocdepHoe naBieHue. [IpUYUHBI CyIECTBOBAHHS BO3IYIIHOW
obonmouku 3emnu. OnbiTt Toppuuermu. M3mepeHue arMocepHOro NaBieHUSA. 3aBUCHUMOCTb
aTMOC(EepHOro JaBJCHHUA OT BBICOTHI Haa YypoBHeM Mops. Ilpubopsl s u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.
JlelicTBHE )XKUJIKOCTH M Ta3a Ha TIOTPYKEHHOE B HUX TeJ0. BriTamkuBaromas (apXxumeaoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.
Hemoncmpayuu.
1. 3aBHCHMOCTb JaBIEHHUA raza OT TEMIEPATYPHI.
2. llepenaua gaBneHUs KUIAKOCTHIO U Fa30M.
3. Coobmaromuecs CoCy/Ibl.
4. T'mapaBinyecKui mpecc.
5. TlposiBinenue neicTBHst aTMOC(HEPHOTO JaBICHUS.
6. 3aBUCHMOCTh BBITAJKUBAIOUICH CHUJIBI OT O0BEMA MOTPYKEHHOW YacTH Tena |
IJIOTHOCTHU KUIKOCTH.

7. PaBeHCTBO BBITAJIKHUBAIOINICH CUJIbI BECY BEITECHEHHOMN KUIKOCTH.

8. VYcnoBue maBaHWs TeN: IUIABAaHUE WIM IOTPYXKEHUE TEI B 3aBUCUMOCTH OT
COOTHOLLIEHUS TUIOTHOCTEH Tea U KUAKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH Beca Teja B BoJe OT 00bEMa MOrpy:KEHHOI B JKUIKOCTb

HacCTH TE1a.



2. OmnpeneneHWe BBITAIKUBAIOMIEH CHIbL, JEUCTBYIOIIEH Ha TeJO, MOTPYyKEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOWICH CWJIbL, JEUCTBYIOLIEW Ha TEIO B
JKUJKOCTH, OT MACCHI TEJA.

4. OmnbIThl, IEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJKUBAIOIIEH CHJIbI, IEUCTBYIOIIECH Ha
TEJO B KUJIKOCTH, OT 00bEMa MOrpyKEHHON B JKUJIKOCTh YAaCTH Teja U OT IUIOTHOCTHU
KUJIKOCTH.

5. KoucTpyupoBaHue apeoMerpa WM KOHCTPYUPOBAHUE JIOJKM U ONpeleicHue eé
TPY30MOABEMHOCTH.

Pasznea S. Pabora u MOIIHOCTH. JHEPrus.

Mexanuueckast pabota. MOITHOCTb.

[IpocThie MexaHWU3MBI: pblYar, OJOK, HAKIOHHAs IJIOCKOCTh. [IpaBmiio paBHOBecHS
prruara. IlpuMeHeHre mpaBuiia paBHOBECHS phluara K OJIOKY. «30JI0TO€ MPaBUIIO» MEXaHHUKHU.
KIIJI mpocThix MexaHu3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexanunueckast sHeprus. Kunermueckas W mnoTeHIManbHas sHeprus. llpeBpaineHue
OJIHOT'O BHJIa MEXaHUUYECKOW SHEPIUU B IPYroil. 3aKOH COXPAHEHHS YJHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

1. Omnpenenenue paOOTHl CUIBI TPEHUS TPU PABHOMEPHOM [BIDKEHUM Tela II0

TOPU30HTAIILHON ITIOBEPXHOCTH.

2. MHUccnenoBanue yciaoBUi paBHOBECHS pblyara.

3. WMsmepenune KIIJl HakJIOHHOM MIIOCKOCTH.

4. M3yuyeHue 3aKOHA COXPAHECHUS MEXaHUYECKOM SHEPIUH.

8 KJIACC

Pa3nen 6. TensioBbIe IBJICHUS.

OCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO--KMHETHYECKOM TEOprU CTpOEHUs BellecTBa. Macca
nu pa3MepLI aTOMOB H MOJIeKy.H. OHBITI:I, HO,Z[TBep)KI[aIOH_II/Ie OCHOBHBIC IIOJIOKCHHUA
MOJICKYJIIPHO-KUHETUYECKOU TEOPHH.

Mopenu TBEPIOTO, KUIKOTO U ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammnueckue u

amop¢usbie Tena. OOBsCHEHNE CBOWMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUN



MOJIEKYJISIPHO--KMHETHYECKOM Teopur. (CMmauvBaHME W KaNWUISIpHBIE sIBIEHUs. TemninoBoe
pacuIMpeHue 1 cxxartue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JBMUXKEHUS YaCTHLL.
Buytpennsis  sHeprus. CnocoObl H3MEHEHHUs BHYTPEHHEH DSHEpPruu: TeIionepeaadya u
COBEpIIIeHHE padoThl. BUbI TeIONEpe1aun: TerIonpOBOAHOCTD, KOHBEKIINS, U3TYUCHHE.

KoanuectBo Temnorsl. YaenbHass TEIUIOEMKOCTH BEIIECTBA. 1eIIOOOMEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. [InaBieHune W OTBEpAECBaHHME KPHUCTATUITMUECKUX
BEIIECTB. YJeNbHas TemioTa IuiaBieHus. I[lapooOpa3oBanue W KoHAeHcamus. Vcmapenwue.
Kunenue. YnenpHas Teriora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIEPATyphl KHIICHUS OT
aTMOC(EpHOTO JaBJICHUS.

BnaxnocTs Bo3ayxa.

OHeprus TOmIMBa. Y IeJbHAas TEII0Ta CrOPaHHUsL.

[Tpuntuner pabotel TermoBbix ABuratenei KIIJ[ TemmoBoro pasuratens. TermioBbie
JIBUTATEH U 3alIUTa OKpY>Karolen cpeibl.

3aK0OH COXpaHEHUs U MPEBPAILCHHS SHEPTUU B TEIJIOBBIX IPOLIECCaX.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JBHMKEHUS.

Hab6mronenue nuddys3un.

HaGmronenue siBIeHUI cMadiBaHUS ¥ KaWILISIPHBIX SBICHUH.

Habmroienne TemmoBoro paciipeHus Ted.

W3menenune naBiaeHus ra3a mpu K3MEHEHHH 00bEMa M HAarpEBaHUH WA OXJIAXKICHHUH.
[IpaBuia uamMepeHus TeMnepaTypsl.

Buasl Terionepenayun.

OxJnaxJeHue Ipu COBEPLUICHUN PAOOTHI.

w o N o v bk W

HarpeBanue npu coBepuieHHH pabOThI BHEITHUMHU CUIIAMH.

=
o

. CpaBHeHUE TEMIOEMKOCTEN Pa3INYHBIX BEILIECTB.

=
=

. HaGnronenue kumexnus.

=
N

. HabnoieHue nocTostHCTBa TeMIEpaTyphl MPpH TIaBJICHUU.

13. Mojenu TeImIOBLIX ABUTaTEICH.

Jlabopamopuvie pabomul u onvimel.

1. OmupbITHl IO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJISIPHOTO IPUTSHKEHUSL.
2. OmnbIThI O BBIPAIIUBAHUIO KPUCTAIIJIOB IOBAPEHHOM COJIM MJTU caxapa.

3. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUSI Ta30B, KUIKOCTEH U TBEPABIX TEI.



4. OmnpeneneHue AaBleHUs BO3Qyxa B OajUIOHE LITIPHIIA.

5. OmnbITel, JEMOHCTPUPYIOIINE 3aBHCHUMOCTh IaBJICHHUS BO3JyXa OT ero oOnéMma u
HarpeBaHUs WIN OXJIaKICHHUS.

6. IlpoBepka THMNOTE3bl JIMHEWHOW 3aBUCHUMOCTH JJIMHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIlepaTypshl.

7. HaGmronenue u3MeHeHHs] BHYTPEHHEH SHEPruM Tella B pe3yibTaTe Terjionepeaadu u

paboThI BHELITHUX CHIL.

8. MHccrnenoBanue sBieHMs TEINIOOOMEHA IPU CMEUIMBAHUN XOJIOIHOM U TOpsiYeid BOJIBI.

9. OmpezneneHue KOJWYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOM MpHU TEIIOOOMEHE ¢

HarpeTbIM METAJNINYECKUM LIUINHAPOM.

10. Onpenenenue yAaenabHON TEINIOEMKOCTH BEILIECTBA.

11. HccnenoBanue nmpouecca UCIIapeHHus.

12. OnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

13. Onpenenenue yaenbHOM TEIUIOTHI IJIABJICHUS JIbJA.

Pasznen 7. diekTpuyeckne 1 MarHuTHbIE SIBJICHUS.

OnekTpusanusa Teh. J[Ba poja 3JeKTpUYECKUX 3apsaoB. B3anmoneicTBUE 3apsiKEHHBIX
ten. 3akoH KynoHa (3aBUCHMOCTB CHJIBI B3aMMOJCHUCTBHS 3apsOKEHHBIX TENl OT BEITHYUHBI
3apsiIOB U PACCTOSIHUSI MEXKTY TEIaMH).

DnekTpuueckoe noje. Hanpssxk€HHOCT anekTpuyeckoro nosist. [IpuHiun cynepno3uinuu
AJICKTPUYECKUX T0JIeH (Ha KaYECTBEHHOM ypOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTapHBIM 3iieKTpuueckuil 3apsia. CTpoeHue
atoma. [IpoBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUs AIEKTPUIECKOTO 3apsia.

DJIEKTPUYECKUN TOK. YCJIOBHS CYIIECTBOBAHUA DSJIEKTPUUYECKOTO TOKa. MCTOYHUKH
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DIIEKTPUUYECKHI TOK B )KUJIKOCTSIX U ra3ax.

Onextpuueckasd uenb. Cuna Toka. OiekTpuueckoe HampspkeHue. ConpoTuBIIEHHE
MPOBOJHUKA. YJIETbHOE CONPOTUBICHUE BemiecTBa. 3akoH Owma I ydyacTKa IIEMH.
[TocnenoBarenbHOE M MapaIeIbHOE COEAMHEHUE TTPOBOJHUKOB.

Pabota 1 MOMIHOCTH JIEKTpUUECKOro Toka. 3akoH [[koyns—JIeHna. DnekTpuieckue e
U TIOTPEOUTENH ICKTPUUIECKON SHEpruu B ObITY. KOpoTKOe 3aMbIKaHUE.

[TocTostHHBIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHUTOB. MarHurtHoe moue.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue U1 KUu3HU Ha 3emie. OnbIT Opcreaa. MarHuTHOE 1oje

ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJISI
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Ha TPOBOJHUK C TOKOM. OJEKTPOABHUIATEdb IOCTOSHHOIO TOKa. Mcmonb3oBaHue
AJIEKTPOJIBUraTeNIel B TEXHUUECKUX YCTPOICTBaX U Ha TPAHCIIOPTE.

Oneitel  @apagness. SIBneHue  aneKTpoMarHuTHOM  uHAykuuu. IlpaBuno  Jlenua.
OnektporedHeparop. CrnocoObl TONYYCHHUS JJICKTPUUYSCKON DHEPruu. ODIJIEKTPOCTAHIIUA Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHUH.

Hemoncmpayuu.

DneKkTpu3zanus Ted.

JIBa poJia aNEeKTPUYECKUX 3aps0B U B3aUMOJEHCTBHE 3apsKEHHBIX TEll.
Y CTpolcTBO U ACHCTBHE 3JIEKTPOCKOIIA.

DIeKTpOoCTaTUYECKast NHTYKLIHS.

3aKOH COXpaHEHMsI IJIEKTPUUECKUX 3apPsII0B.

[IpoBOIHUKY U TUDTIEKTPUKH.

MogenupoBaHue CUIIOBBIX JTMHUHI JIEKTPUYECKOTO MOJIA.

M CcTOYHNKH OCTOSHHOTO TOKA.

w K N o v Pk wWwN e

JlericTBUA SIIEKTPUYECKOTO TOKA.

[EY
o

. DJIIEKTPUYECKUI TOK B )KUIKOCTH.

=
=

. 'a30BBbIii pa3psa.

=
N

. I3MepeHue cuibl TOKa aMIepMETPOM.

[EY
w

. U3Mepenue 31eKTpUUecKoro HanpsKEeHUs! BOJIBTMETPOM.

=
H

. Peoctat u Mara3uH cOnpoOTHBIIECHHUA.

[EY
o

. BzaumonelicTere MOCTOSSHHBIX MAarHUTOB.

=
(o)}

. MO,Z[G.HI/IpOBaHI/Ie HCBO3MOXHOCTH pa3ACIICHUA ITOJIFOCOB MAarHuTa.

=
~

. MO,Z[G.HI/IpOBaHI/Ie MarHUTHBIX TTOJICH ITOCTOSHHBIX MarHUTOB.

=
(0]

. OnbIT Opcrena.

[EY
O

. MarauTHoOe 1noJie ToKa. JIEeKTPOMArHuT.

N
o

. JleficTBue MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

N
=

. QHCKTpOI[BI/IFaTCJ'IB IIOCTOSHHOI'O TOKa.

N
N

. I/ICCHGI[OBaHI/Ie SIBJICHHUA 3H€KTpOMaFHHTHOﬁ WHAYKIWH.

N
w

. OnbiTel Dapanes.

N
N

. 3aBUCUMOCTD HaIpaBJICHUsI MHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3HUKHOBEHHUSI.
25. DyieKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnwvie pabomot u onvimel.

1. OmnbITHI MO HAOTIOAECHUIO ICKTPU3AMH TEJ UHAYKIIMEH U TIPH CONTPUKOCHOBEHUH.

11
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10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.

21

HccnenoBanue qeiCTBUS 3JIEKTPUUECKOTO MOJIS HA IPOBOJIHUKH U JUDJIEKTPUKH.
COopka u poBepka paboThI MEKTPUIECKON IIENH MMOCTOSTHHOTO TOKA.

W3mepeHue u peryupoBaHue CUIIBI TOKA.

W3mepeHne u peryupoBaHue HalPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYLIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa U HanpsHKEHHUs] Ha Pe3UCTOope.

OHBITI:I, ACMOHCTpHUPYIOIIUC 3aBUCUMOCTD SJICKTPHUICCKOI0 CONIPOTUBJICHUA
MMPOBOAHUKA OT €TI0 AJIMHEI, INTOIAAN TOMCPCYHOTO CCUCHUA U MaTCpUaJIa.

[TpoBepka mpaBuiia CIOXKEHHS HANPSHKEHUM MpPU IOCIEA0BATEIbHOM COECTUHEHUU
JIBYX PE3UCTOPOB.

[TpoBepka mpaBuiia AJisi CUIIBI TOKA MIPH MAPAIIEIIBHOM COSAMHEHUH PE3UCTOPOB.
Omnpenenenne pabOTHI ANIEKTPUIECKOTO TOKA, HIYILETO Yepe3 PE3UCTOp.

OrnpezenieHre MOUTHOCTH 3JIEKTPUUYECKOT0 TOKA, BBIJEISIEMOM Ha PE3UCTOPE.
I/ICCHGI[OBaHI/Ie 3aBUCHUMOCTU CUJIBI TOKA, HAYHICTO YCPC3 JIAMIIOYKY, OT HAIIPAKCHHUA
Ha He.

Onpenenenne KIIJ[ narpeBarens.

I/ICCHGI[OBaHI/Ie MarduTHOI'O BSaHMO,Z[GfICTBI/IH IIOCTOAHHBIX MAariHuToB.

I/I3yquHe MAaroiuTHOrO 1moJid TOCTOSAHHBIX MArHuTOB IIpU HUX OGT;@,Z[I/IHQHI/II/I )41
pa3leNeHun.

HccnenoBanue 1eHCTBUS JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnBbIThI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTh CHJIBI B3aUMOJACHCTBUS KaTYLIKH C TOKOM U
MarHuTa oT CHJIbl TOKa U HaIPaBJICHUS TOKA B KaTYyIIIKE.

I/I3yquHe I[eﬁCTBHH MAaravMTHOTIO I10JI Ha IMMPOBOJHUK C TOKOM.

KoncrpyupoBanue u u3yueHue padoThl 3JIEKTPOABUTATENS.

N3mepenne KIIJ[ anekTpoaBuraTeIbHON YCTAHOBKH.

. OnpITEI IO HUCCICIOBAaHUIO ABJIICHUA 3J'ICKTpOM3FHPITHOI>i HHAYKOHUHU: HUCCICAOBAHHC

W3MEHEHMI 3HAUCHUS U HaIrpaBJICHUA HHAYKIIUOHHOI'O TOKA.

9 KJIACC

Pa3gen 8. Mexannueckue siBJIeHHUA.

Mexanunueckoe aBukeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCHTEIBHOCTD

MEXaHUYECKOr0 JABWKECHHUSA. PaBHOMEpHOE MNpsIMOJMHENWHOE JBWXKeHHE. HepaBHOMEpHOE

12



NpsIMOJIMHEHOE JBH>KeHHE. CpelHsss M MIHOBEHHAas CKOPOCTh Tejda IPU HEPABHOMEPHOM
JBUKEHUU.

Yckopenue. PaBHoyckopeHHOE TIpsIMOJTHHEHHOE qBukeHne. CBoOoaHOE mageHne. OnbIThI
[Nanunes.

PaBHOMepHOE aBMXEHHE MO OKPYXKHOCTH. [lepuon m ywactora oOpamenus. Jlunelinas u
yra0Basi CKOpocTHU. LIeHTpoCTpeEMUTENBHOE YCKOPEHHE.

IIepsbiit 3akon Herorona. Bropoii 3akoH Herorona. Tperuii 3axkon Herorona. IIpuHnun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cuila TPEHHS CKOJIbKEHHUS, CUJa TPEHHS
MOKOS1, APYTHUE BUAbI TPEHUSI.

Cuna TsOKECTH W 3aKOH BCEMHUPHOTO TATOTCHHs. YCKOpEHHE CBOOOJHOTO TMAICHHS.
JBmwxenue mmianer Bokpyr ConHma. IlepBas kocmuueckas ckopoctb. HeBecomocTth u
Neperpy3KH.

PaBHOBecue MaTepuanbHO TOUKH. AOCOMIOTHO TBEPIOE Teno. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpaleHusl. MoMeHT cuiibl. LIeHTp TskecTu.

Nmnynec Tena. M3menenne mmnynbca. UMmynbc cuiibl. 3aKOH COXPaHEHHS MMITYJIbCA.
PeakTuBHOE IBHKEHUE.

Mexannueckass paboTa U MOIIHOCTh. PaboTa CWII TSDKECTH, ympyroctd, TpeHus. CBs3b
sHepruu U paboTel. [loTeHIManbHAs SHEPrus Teia, MOTHSATOTO HaJ TOBEPXHOCTBIO 3EMIIH.
[ToTreHmanpHas sHEprus cxaToil npyxuHbl. Kunetndeckas sHeprus. Teopema 0 KHHETUYECKOM
SHEpPruu. 3aKOH COXPAHECHUSI MEXaHUYECKON SHEPIHUH.

Hemoncmpayuu.

1. HaOmromeHue MEXaHUIEeCKOTO IBMKEHUS Tela OTHOCUTEIHHO Pa3HBIX TEN OTCUETA.

2. CpaBHeHHME TIyTEH W TPACKTOPHUHN IBUKEHHUS OJHOTO M TOTO K€ Tela OTHOCHTEIHHO
Pa3HBIX TEJ OTCUETA.

N3mepeHre CKOpOCTH U YCKOPEHUs MPSIMOINHEHHOTO ABUKECHUS.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO ABUKECHUS.

Habmronenne ABMXEHUS TeNa 10 OKPY>KHOCTH.

o v &~ W

Habmionenne MexaHN4ecKuX sBICHHM, TPOUCXOIAIINX B cucTeMe oTcuéta «Tenexkan
npy e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUM OTHOCUTEJIBHO KaOUHeTa (QU3UKU.

7. 3aBHCUMOCTbH YCKOPEHHMS T€Jla OT MACChl Tejla U JEHCTBYIONIEH HA HETO CUJIBI.

8. Habmionenue paBeHCTBa CUII ITPU B3aUMOJICHCTBUU Tell.

9. M3meHeHue Beca Tenna pU YCKOPEHHOM JIBUXKCHUMU.

10. IIepenaya ummyibca pu B3aUMOJECUCTBUU TEIL.
13



11.
12.
13.
14.
15.
16.

[IpeoOpa3zoBanwms YHEPTUU TIPU B3aUMOICHCTBHH TEJI.

CoxpaHeHue UMIynbca Mpu HEYIPYroM B3aUMOAECHCTBUM.
CoxpaHeHue UMITyJIbCca MPH A0COIIOTHO YIIPYTOM B3aWMOJICHCTBUH.
Habmioienue peakTUBHOTO ABHXKEHUS.

CoxpaHeHHEe MEXaHUYECKON YHEPTUHU TTPH CBOOOIHOM I1aJICHUH.

CoxpaHeHue MeXaHU4eCKOW YHEPTHH MPH JBHKEHUU TeJla Mo IeUCTBUEM IIPYKUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

10.

11.

KonctpynpoBanue TpakTta [Jisi pa3roHa U JajdbHEHIIErO0 PaBHOMEPHOTO JBUKEHUS
[IapUKa WA TEICKKH.

Omnpenenennue cpenHell CKOPOCTH CKOJBXEHHs OpycKa WM JBMXKEHHUS IIapUKa 10
HAKJIOHHOM IJIOCKOCTH.

OrmpeznenieHne yCKOpPEHHUsl Tejla MPU PaBHOYCKOPEHHOM JBMKEHUU IO HAKJIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPH PAaBHOYCKOPEHHOM JABMXEHHUU 0€3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka TrUMOTE3bl: €CIM NpPU PABHOYCKOPEHHOM JABI)KCHUHM 0€3 HadaabHOM
CKOPOCTH IyTH OTHOCSTCS KaK psJ HEUYETHBIX 4YHUCEN, TO COOTBETCTBYIOIIUE
MPOMEKYTKH BPEMEHH OJJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHHS OT CHJIBI HOPMajbHOTO
JTABJICHHUSL.

Omnpenenenne ko3P hUIIEHTA TPESHUS CKOTBKCHUS.

Ornpenenenne kECTKOCTU MPYKUHBI.

Onpenenenne padOTHl CHUIBI TPEHUS TPU PABHOMEPHOM [BIKEHUHM Tela II0
TOPU30HTAIILHON ITOBEPXHOCTH.

Omnpenenenne paboOThl CUJIBI YIPYTOCTH NpPU MOABEME Tpy3a C HCIOIb30BAHUEM
HEMOJIBUYKHOTO U MOJABHKHOTO OJIOKOB.

N3ydenne 3akoHa COXpaHEHUS SHEPTUU.

Pa3zgen 9. MexaHnunuyecKue KoJe0aHUA U BOJIHBI.

KonebarenbHoe nBwkeHne. OCHOBHBIE XapaKTEPUCTHKU KOJEOAHWI: TEPHOJ, 4acTOTa,

aMIUIUTyJa. MaTeMaTu4eckuii W TPYKUHHBIA MasTHUKU. [IpeBpamieHue »sHepruum npu

KOJIE0ATEIIBHOM JIBUKECHUU.
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3aryxatomue Konebanus. BeiHyxnenasle konebanus. Pesonanc. MexaHn4ecKkrue BOJIHBI.

CBolicTBa MEXaHMYECKHUX BOJIH. HpO,Z[O.HBHBIG U MOIICPCUYHBIC BOJIHBI. I[.HI/IHa BOJIHBL U CKOPOCTH

€€ pacripocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TeJIe, CEUCMUYECKUE BOJIHBI.

3ByK. 'poMKOCTB 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. MHppa3Byk U yiabTpa3ByK.

Hemoncmpayuu.

1
2
3
4,
5
6

Habmonenue xonebanuii Ten moj AHCTBUEM CHIIBI TSXKECTH M CHIIBI YIIPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U Ha MIPYKUHE.

Hab6nronenue BeIHYKIEHHBIX KOJIEOAaHWH U pe30HaHca.

PacnpocTpanenue npoAoibHbIX U IONEPEUHBIX BOIH (Ha MOJIEINN).
HaOnroneHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.

AKYCTHUYECKHI1 pe30HaHC.

Jlabopamopuvie pabomul u onvimol.

1.
2.

7.

OmnpezneneHue 4acTOTHI U MEPHOA KOIeOaHU MaTeMaTHYECKOTO MasiTHHUKA.
Omnpenenenne 4acToThl U Meproia KojaeOaHui Mpy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCHMOCTH Tepuoja KojieOaHWM MOJBENIEHHOIO K HUTH Tpy3a OT
JUTMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TEpHo/ia KoJeOaHUM MPYKUHHOTO MasgTHUKA OT MacChl
rpysa.

[TpoBepka HE3aBUCHMOCTH TMepuoja KoieOaHui Tpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl rpysa.

OnbITEl, JEMOHCTPHPYIOIIME 3aBUCUMOCTh TMEpuojia KoleOaHWW MPYKHUHHOTO
MasiTHUKa OT MACChl TPy3a U KECTKOCTU MPYKUHBI.

N3mepenue yckopeHusi CBOOOTHOTO A ICHUSI.

Pasznea 10. DiaekTpoMarHuTHoOE MOJI€ M JJIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMArHUTHBIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX

BOJH. [IIkaa 35mekTpoMarHuTHBIX BOJIH. VICrionbp30BaHue 3JIEKTPOMArHUTHBIX BOJIH I COTOBOM

CBA3H.

DJeKTpoMarHuTHas npupoa ceeta. CKopocTh cBeTa. BoHOBBIE CBOWCTBA CBETA.

Hemoncmpayuu.

1.
2.

CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.

BoJsHOBEIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

1.

W3ydeHne CBOMCTB 3J€KTPOMAarHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOTO TenedoHa.
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Pa3gen 11. CBeToBLI€e SIBJIEHUS.

JlyueBasg moxenb cBera. Mcrounuku cBeta. [IpsMosMHENHOE pacpOCTpaHEHHUE CBETA.

3armenus Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3aKoH OTpakKeHHUs CBETA.

[Ipenomnenue cBeta. 3aKoH npeaomiieHUs cBeTa. [lonHoe BHyTpeHHEe OTpakeHUE CBETA.

Hcmons30BaHue MOJHOTO BHYTPCHHETO OTPAXKCHHUA B OIITUYCCKUX CBETOBOAAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oToamnmapara, MHUKpPOCKONA U

Teaeckomna. ['1a3 kak onTuyeckas CUCTeMa. BJII/ISOpyKOCTI: " JAJIIbHO30PKOCTD.

Paznoxenue 6emoro cBera B criekTp. OnbiTel HetoToHa. Clio)keHHE CIIEKTPAIBHBIX I[BETOB.

Hucnepcus ceera.

Hemoncmpayuu.

w K N o v Pk wWwN e

[IpssMonMHENHOE pacpOCTPAHEHHE CBETA.

OtpaxkeHue cBeTa.

[Tony4yenne n300paXkeHUH B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.

OnTuyeckuii CBETOBO.

Xon styueit B coOuparomiei JuHse.

Xop JIydeil B paccenBarolle JIMH3E.

[Tomyyenue n300pa’keHUI ¢ TTOMOIIBIO JIMH3.

[Tpunnun neiictBus Goroanmapara, MUKPOCKOTA B TEIIECKOIIA.

10. Mopens riasa.

11. PaznokeHue 6eoro cBeTa B CIEKT).

12. Tlomydenue 0enoro cBera MpH CIOKEHUH CBETa Pa3HbIX [[BETOB.

Jlabopamopuvie pabomul u onvimol.

1.
2.

N o u k&

HccnenoBanue 3aBUCMMOCTH yIJia OTPAXKEHHsI CBETOBOT'O JIyda OT yTIJjia MaJieHusl.
N3ydeHne xapakTepUCTHK H300pakeHUs ITpeIMeTa B INIOCKOM 3epKalle.

HccnenoBanue 3aBUCUMOCTH yTia MPEIOMIICHUS] CBETOBOIO Jyya OT yrijia MaJeHus Ha
TPAHUIIE «BO3TYX—CTEKIION.

[Tonydenne n300paxeHuii ¢ TOMOIIBIO COOUPAOIIEH JIMH3HI.

Omnpenenenne POKyCHOTO PACCTOSTHUS U ONTHYECKOM CHIIBI COOMPAIOIIEH JTMH3HI.
OMnBITHI MO PA3JI0KEHUIO OEJIOTr0 CBETa B CIIEKTP.

OnpITHl MO BOCHPUATHIO 1LIBETa MPEIMETOB MPU UX HAOIIOACHHUU Yepe3 ILIBETOBbIC

(GUIBTPEIL.

Pa3znen 12. KBanToBbIe IBJIEHUS.
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Omneiter Pe3epdopaa u mianerapuas moaenb aroma. Moaens atoma bopa. Mcnyckanue u
norJIoleHue ceeta aroMoM. KBauThel. JInHelyaThie CIIEKTPHI.

PagunoakTuBHOCTE. Anbda-, Oera- u ramma-usznydeHus. CTpOEHHE aTOMHOTO sjpa.
Hyknonnass Mopnens aroMHoro sigpa. M3orombsl. PamnoaktuBHBIE TipeBpaieHus. Ilepuop
MoJTypacnaaa aTOMHBIX siJiep.

SAnepHble peakiy. 3aKOHBI COXPaHEHMsI 3apsAJ0BOI0 M MacCOBOIO YHMCE. DHEPIHUsl CBA3U
aToMHBIX sifep. CBsi3b maccel U 3Hepruu. Peaknuu cunTe3a u aenenus sjaep. McrouHuku
sHepruu CoyHIA U 3BE3I.

Snepnas sHepreruxa. J[edicTBUsA paguOaKTUBHBIX U3JIYYEHUM HA )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

1. CnekTpsl U31y4YEHUs U MOTJIOIICHHUS.

2. CpexTpsl pa3InYHbIX Ta30B.

3. CunekTtp BOoAOpoAa.

4. HabGnroneHnue TpekoB B kamepe Bunbcona.
5. Pabora cyéTuyrka HOHU3UPYIOIUX U3TYyUCHUH.
6. Peructpauus uznyyeHus NPUPOIHBIX MUHEPATIOB U IPOYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaGmroeHue CIUIOMIHBIX U JINHEHYAThIX CIIEKTPOB U3JIyUEHUS.

2. HccnenmoBanue TPEKOB: HM3MEpPEHUE SHEPIMM YacTHUIBI MO0 TOPMO3HOMY NyTH (1O

¢dororpadusm).

3. H3mepeHue paanoakTUBHOTO (OHA.

IToBTOpHTEIBLHO-0000 AN MOIYIb.

[ToBTOpUTENBEHO--0000MIAIONINIT  MOAY/Ab MpeAHa3HAuYeH J[UId CUCTeMaTH3alud U
0000111eHUS TPEIMETHOTO COICP KAHUSI U OIbITa IeATEIbHOCTH, IPUOOPETEHHOTO MPU U3YUYEHUU
BCEro Kypca (PM3MKH, a TaKKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYAAPCTBEHHOMY 3K3aMEHY I10
¢du3uke 1151 00yJaroUIXCsl, BHIOPABIINX 3TOT Y4eOHBINH pEaMET.

[Ipy w3ydyeHMHM JAHHOTO MOJYJS pealu3yloTcs M CHUCTEMaTU3HPYIOTCS  BUIBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpPHIX oOecreuyuBaeTcs JOCTHXKEHUE TMPEIMETHBIX U
METaNpPeIMETHBIX TIAHUPYEMBIX PE3yNIbTaTOB 00y4deHHs, (pOopMHpYyeTcs eCTECTBEHHOHAy4YHast
rPAMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB HCCJEIOBAHMS SIBIICHUM NPUPOABI U TEXHUKH,
OBJIaJICHUE YMEHUSIMU OOBSICHATH (U3NYECKUE SBICHHS, NPUMEHSS IOJyYeHHbIE 3HAHUA,
pemaTth 3a/1a4u, B TOM YUCJI€ KaYeCTBEHHBIE U SKCIIEPUMEHTAIbHbIC.

[IpyHIMNIMATIBEHO EATEeLHOCTHBIN XapakTep JaHHOTO pa3jiesia pealn3yeTcs 3a CUET TOro,

4qTo OGy‘laIOH_II/IGC}I BBIITOJIHAIOT 3alaHUA, B KOTOPLIX UM NPCJIaracTtcs:
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Ha OCHOBE IMOJIYYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBACHATH (PU3HUECKUE SIBIICHUS
B OKPYKaroUIEN IPUPOAE U NOBCEIHEBHOM KU3HU;
MCIIOJIb30BaTh HAyYHBIE METOJBI MCCIEAOBaHUS (U3UUYECKUX SBICHHUM, B TOM YHCIE IS
IIPOBEPKU THIOTE3 U MOJTYYEHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHATH HAay4YHbIE OCHOBBI HamOOJIee Ba)KHBIX JIOCTH)KEHUN COBPEMEHHBIX TEXHOJIOTHA,
HalpUMEpP, MPAKTUYECKOTO HCIIOIb30BAHUS PA3JUYHBIX HMCTOYHUKOB DSHEPrUM HAa OCHOBE

3aKOHa MPEBpaAICHUA U COXPAaHCHHA BCCX U3BCCTHBIX BUAOB SHCPTHUHU.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydyenne ¢u3nkum Ha YypOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs HAMpaBlIeHO Ha
JTOCTHKEHUE THYHOCTHBIX, METAITPEIMETHBIX M MPEAMETHBIX 00pa30BaTebHBIX PE3yIbTATOB.

B pesynpraTte w3ydeHus ¢GU3MKA Ha YypOBHE OCHOBHOTO o0OmIero oOpa3oBaHHS Y
obyyaromierocs OyayT chOpMUPOBaHBI CIASAYIOMKE TUIYHOCTHBIC PE3YJIBTAThl B YACTH:

e 1) naTpHOTHYECKOr0 BOCTIMTAHMSA:

e — MpOSIBIICHUE UHTEpPEca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON (PU3UUECKOM
HaYKH;
e — IICHHOCTHOE OTHOIIEHHUE K JOCTH)KEHUSAM POCCUHCKUX YUEHBIX--(PU3UKOB;

e 2) rpa’kIaHCKOr0 M JyXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMSA:

e — TOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCY>KICHHH OOIECTBEHHO 3HAUMMBIX U 3TUYECKUX
po6JIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHXEHUN (DU3UKH;

e — OCO3HaHME BaXXHOCTH MOPAJIbHO--3TUYECKUX MPUHIIUIIOB B JIEATEIBHOCTH YUEHOTO;

e 3)3CTeTHYeCcKOro BOCIMTAHUSA:

e — BOCHPHUATHE PCTETUYECKUX KadyecTB (PM3MUECKON HayKu: €€ rapMOHUYHOTO MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'O NMO3HAHMSA:

e — OCO3HaHME IEHHOCTH (PM3NYECKOH HAYKHM KaK MOLIHOTO MHCTPYMEHTAa IO3HAaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEUIIIEH COCTABIISIONIEH KYJIbTYpHI,

e — Pa3BHUTHE HAYYHOU JF0003HATENLHOCTH, MHTEPECA K UCCIIEA0BATENLCKON eI TeIbHOCTH;

e 5) popMupoBaHus KyJbTYPbl 310POBbs H IMOIHOHAJBLHOIO 0JIATONOIyYHs:

e — OCO3HaHHME LEHHOCTH Oe30macHOoro obpas3a >KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaKHOCTH TpaBWJI O€30MIaCHOTO TOBEACHMS Ha TpaHCIOpPTEe, Ha J0porax, ¢
ANEKTPUYECKUM U TETIJIOBBIM 000PYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

e — chopMupoBaHHOCTHh HaBbIKa pedICKCHH, IPU3HAHWE CBOETO MpaBa Ha OMMOKY U TaKOTO
e MpaBa y Jpyroro 4enoBeKa;

e 6) TPYyI0OBOI0 BOCIIUTAHMS:

e — AKTUBHOE y4yacTHE B PEIICHUH NMPAKTHUYECKUX 3a7au (B paMKaxX CeMbH, 00pa30BaTEIbHOM
OpraHM3alMM, Tropojaa, Kpas) TEXHOJOTMYECKOM M  COLMAJbHOM HANpaBIEHHOCTH,
TpeOYIOMIMX B TOM YHUCIIe U GUBNUECKUX 3HAHMIA,

e — MHTEpEC K MPAKTUYECKOMY M3YyUEHHUIO Mpodeccuii, CBA3aHHbBIX ¢ (PU3UKOM;
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e 7)3K0JIOrHYECKOT0 BOCIIUTAHMUS:

e — OpHUCHTANMs HAa TpPUMEHEHWEe (U3WUECKUX 3HAHUU JUIsl pelleHHs 3ajgad B o0iactu
OKpYKaroIllel Cpenbl, MIAHUPOBAHUS MOCTYIMKOB U OICHKM WX BO3MOJKHBIX MOCIEACTBHIA
JUISL OKPY2KAIOIIEeH CpeJibl;

e — OCO3HaHMeE I100AILHOTO XapaKTepa HKOJIOIMUECKUX MPOOIEM U MyTeH UX peIIeHHUs;

e 8)ajanTanuu K U3MEHSIOIMMCS YCJIOBHSM COLMAIBHON M MPUPOTHON CPeabI:

e — mMOTPeOHOCTH BO B3aUMOJICHCTBUU NIPU BHIIOJHEHUU HCCIEAOBAHUN U MPOEKTOB
(bu3nuecKoil HanpaBIEHHOCTH, OTKPHITOCTh ONBITY U 3HAHUSIM IPYTHX;

e — MOBBIIIEHUE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUYECKYIO 1eATEIbHOCTb;

e — moTpeOHOCT, B (OPMHPOBAHUM HOBBIX 3HAHHWK, B TOM 4HCIIC (POPMYyIHpPOBATH HJIEH,

IIOHATHS, THIIOTE3BI O (bI/ISI/I‘ICCKI/IX 00BEKTax U SIBJICHUSAX,

e — 0co3HaHUE AePUIUTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH B 00JaCTH (PU3HKH;
e — IUTAHUPOBAHHUE CBOCTO PA3BUTHS B TPHOOPETEHUH HOBBIX (PH3UYECCKHUX 3HAHUI;
e — CTPEMJICHHEC aHAIM3UPOBAThH U BBIABJIATH B3AMMOCBS3H MPUPOJIBI, OOMIECTBA M IKOHOMUKH,

B TOM YHCIJIE C UCIIOIb30BaHNEM (PU3NYECKUX 3HAHUM;
e — OIEHKa CBOMX JCHCTBHI € y4y€TOM BIUSHUS Ha OKPYXKAIOIIYIO Cpedy, BO3MOXKHBIX

rJ100alIbHBIX OCJIENCTBUM.

METANPEIMETHBIE PE3YJIbTATBI

B pesymbrate oOCBOGHHMS TpOrpaMMbl TO (U3UKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOyudaromerocss OyayT chOpMHpPOBaHBI MeTanpeaMeTHbIEe pPe3yabTaThl,
BKJIIOYAOMIUC TTO3HABATCIIbHBIC YHHUBCPCAJILHBIC yLICGHBIC HeﬁCTBHH, KOMMYHUKATHUBHBIC

YHUBEpCaJIbHbIE YUeOHBIC IEHCTBHS, PETYIATUBHbBIC YHUBEPCAIbHbBIC YUeOHbBIE IEHCTBUS.

Ilo3HaBaTeIbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBrble JJornueckue aeiicTBUA:
e BBIABJIATH U XapaKTEPHU30BaTh CYIIECTBCHHBIC MPU3HAKNA OOBEKTOB (SIBICHHH ),
e YCTaHaBJIMBATh CYIICCTBEHHBIN MpU3HAK KJacCU(DHUKAIIMU, OCHOBAHUS JIsl 000O0IICHUS
U CpaBHEHUS,
e BBIIBIISATH 3aKOHOMEPHOCTH U MPOTHBOPEUHS B paCCMaTPUBAEMBIX (haKTaX, JAHHBIX U

Ha6J'IIOI[eHI/I5[X, OTHOCAIIUXCA K (bI/ISI/ILIeCKI/IM SABJIICHUSAM,
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BBISIBIISITH TIPUYUHHO--CIICICTBCHHBIC CBSI3W TPU W3YYCHUU (PU3MUECKUX SIBICHUH WU
mponeccoB, AcjaTb BbIBOJALI C HCIHOJB30BAHUCM JACAYKTUBHBIX W HWHIAYKTHUBHBIX
YMO3aKJIIOq€HHI>'I, BBIIBUT'aTh TUITIOTE3bI O B3aMMOCBA3AX (1)I/I3I/I‘ICCKI/IX BCJINYMH,

CaMOCTOSITEIbHO ~ BBIOMpAaTh CHOCOO pemieHus ydyeOHOW (U3MYEeCKOW  3amadyu
(cpaBHEHHE HECKOJBKUX BapHaHTOB pEIIeHUs, BHIOOP HanOoyiee MOAXOJSIIETO C

Y4€TOM CaMOCTOSTEIbHO BbIIETICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBatTebcKe 1eiiCTBUA:

UCTIOJIB30BaTh BOIIPOCHI KaK UCCIIEAOBATEIILCKUH HHCTPYMEHT TIO3HAHUS;

NPOBOIUTh TI0 CaMOCTOSITEIPHO COCTaBJICHHOMY IUIAHY OIBIT, HECIIOKHBIN
bu3HYECKU IKCIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBAaHUE (PU3NIECKOTO SBIICHUS;
OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTH MH(OPMAIIUIO, MMOJIYICHHYIO B XOJIE
UCCIICIOBAaHHS WITH YKCTICPUMEHTA,;

CaMOCTOSATENbHO  (popMynupoBaTh 000OIIEHHST H  BBIBOABI IO  pe3yJbTaTaMm
POBEEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHHS,

MPOTHO3MPOBATh BO3MOXKHOE JallbHEHIIIee Pa3BUTHE (PU3UIECKUX MPOIECCOB, a TAKKe

BBIABUT'aTh INPCAIIOIOXKCHUSA 00 ux Pa3BUTHH B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Pabora ¢ undopmaunmeii:

NPUMEHATh Pa3IMYHbIe METOMAbI, MHCTPYMEHTHI M 3alpochl NMpH TOUCKE M OTOOpE
UH(OPMALIUY WK TaHHBIX C YIETOM MpEIOKeHHON yueOHOM (hru3nyeckoi 3a1a4n;
aHAJIM3UPOBATh, CHCTEMATH3UPOBATh U WHTEPIPETUPOBATH MH(POPMAIMIO PA3THYHBIX
BUJIOB U (OPM IPE/ICTABIICHNUS;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAIbHYIO (OpMy NpeicTaBieHUs HHPOpPMAUU U
WITIOCTPUPOBATh pEIIaeMble 3a/laud HECIOXHBIMH CXEMaMH, JuarpaMMaMu, WHOU

rpaduKol U UX KOMOMHAITUSIMH.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

B Xozie oOCyxaeHusi y4eOHOro MmaTepuana, pe3yabTaToB JabOpaTOpHBIX paboT u
IPOEKTOB 33/aBaTh BOIIPOCHI 10 CYLIECTBY 00CYXKJaeMOil TEMBI U BBICKA3bIBAaTh UICH,
HalleJIeHHBIE Ha PEeLICHUE 3aJaull U TMOAep)KaHie 0IaroKeaaTeIbHOCTH OOIICHHS;
CONOCTABIATH CBOM CYXJACHHS C CYKICHUSMH JPYIMX YYacTHHKOB JIMAJIOTa,
OOHapy>KUBATh Pa3IMYMe U CXOJCTBO MO3HIINH;

BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

NyOJIMYHO  TPEACTABIATH  PE3YNbTAThl  BBIOJHEHHOTO  (DM3MYECKOTO  OIBITA

(9KCTIepUMEHTA, UCCIICIOBAHNUS, TPOCKTA);
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MOHUMATh W HWCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUAYATHHON pabOTHI
IIPY PELICHUU KOHKPETHON (PU3MUECKOi MpoOIeMBbl;

IIPUHUMATh L€ COBMECTHOM JESITEIBbHOCTH, OPraHUW30BBIBATH JEHUCTBUSA MO €€
JTOCTHDKCHHIO: PACTIPENEISITh POJIA, OOCYKIaTh MPOIECChl U Pe3yabTaThl COBMECTHOMN
paboThl, 00001IaTh MHEHHS HECKOIBKUX JTFOJICH;

BBITIOJHATh CBOKO YacTh PabOTHI, AOCTUTAs KAYeCTBEHHOTO pe3yjbTaTa IO CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOU ACHCTBUSA C APYTUMU WICHAMU KOMaH/bL;
OIICHMBAaTh KauyeCTBO CBOETO BKJaJa B OOmMHA TPOAYKT TI0 KPHUTECPHUSM,

CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranmn3anus:

BBISBIISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaLUsAX, TPEOYIOMUX sl PELICHUs
bu3nUecKux 3HaAHUH;

OPHEHTHPOBAThCA B PA3IMYHBIX MMOJXOJaX IPUHATHSA pelleHui (MHAMBUAYyaJIbHOE,
NPUHATHE PELICHUS B IPYIIIE, IPUHATHE PEIICHUH IPYIIIOH);

CaMOCTOSITENIFHO COCTAaBJIATh AJITOPUTM pEIHICHUS (PU3MUECKOW 3ajauyd WM IUIaHa
UCCIICIOBAaHUS C YYETOM HMMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh IIpeylaracMble BapHAHThI PEIICHHI;

JienaTh BEIOOp B OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHANIbHBIA HHTEJLJIEKT:

JIaBaTh aJIEKBATHYIO OLICHKY CUTYallMH U MpeJiarath 1jaaH €€ U3MEHECHHUS;

OOBSCHATh MPHUYMHBI JOCTHKEHUS (HEAOCTH)KEHUS) pe3yJbTaTOB JAESTEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BHOCHTH KOPPEKTHBBI B JIEATEIHHOCTh (B TOM YHCIIC B XOJ BHITIOJHEHHS (DPU3NIECKOTO
UCCIICIOBAHMSI WM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENHCTB, W3MEHUBIIUXCS
CUTYallui, yCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYTHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSIM;

CTaBUTH ce0s1 HA MECTO APYroro 4YeloBeKa B XOJe CIOpa WM AUCKYCCUU HAa HAYYHYIO
TeMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JPYTroro;

npu3HaBaTh CBOE MMpaBO Ha OMMOKY MNpu pemeHud GU3NYeCKuX 3a7ad WiId B

YTBEPKACHUIX HAa HAYYHbIE TEMbI M TaKOE K€ MPaBo JPYroro.
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INPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenus B 7 KJjacce mpeIMETHbIE pe3yJabTaTbl HA 0a30BOM YpPOBHE JOJIKHBI

OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM:

UCTOJBb30BaTh TOHATHS: (U3MUYECKUE M XUMHUYECKUE SBICHUS, HaOIIOJCHHE,
HKCIEPUMEHT, MOJIeNb, TUIIOTE3a, SIUHHUIBI (PU3HMUECKUX BEIMYUH, aTOM, MOJEKYyJa,
arperaTHbIE COCTOSIHHS BelecTBa (TBEpPIOE, KHAKOE, Ta3000pa3HOE), MEXaHMYECKOE
IBUXKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE,  MpPSIMOJUHEIHOE),  TpPaeKTOpHs,
paBHOJEHCTBYIOmAs cuia, aedopmarus (ympyras, IUTacTHYecKas), HEBECOMOCTb,
coOOMIaoNIUeCs COCYIbI;

pasnuuath siBieHus (auddys3us, TernIoBoe ABMKEHHE YaCTHIl BEIECTBA, pABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBM)KEHUE, WHEPIIHS, B3aUMOJICHCTBUE TENl, paBHOBECHE
TBEPABIX TEI C 3aKpPEIUIEHHOW OCBIO BpalleHUs, Mepenada JaBJICHUS TBEPIBIMU
TEJIaMU, KUAKOCTSIMH U razaMH, aTMOC(hEpHOE JaBJIeHUE, ITIaBaHUE Tell, IPEBPALICHUS
MEXaHUYECKOM SHEPIuHn) 10 OMUCAHUIO UX XapaKTEPHBIX CBOICTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIIEHUE U3YYCHHBIX (DU3MUECKUX SBJICHUH B OKPY)KAIOIIEM MHpE, B
TOM 4YHcie (pu3MuecKue SBICHHS B IMPHPOJE: MPUMEPHI ABIKEHHUS C PA3TUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXUBOM IPUPOAE, NEHUCTBHE CUJIBI TPEHUS B IPUPOLAE U
TEXHHUKE, BJIMSHHE aTMOC(PEPHOIOo JaBJICHHS Ha >KMBOM OpraHusM, IUIaBaHUE pbIO,
phlUaru B TeJe YeJIOBEKa, MPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a/lauy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOICTBA (PU3HAKN) (PU3HUECKUX SBICHUMH;

OTKCHIBATh U3YYEHHBIC CBOMCTBA TeN U (PU3UUECKHUE SBICHUS, UCIIONb3Ys (PU3NYECKHE
BEJIMYMHBI (Macca, 00bEM, IMJIOTHOCTHh BEILECTBA, BPEMsl, MyTb, CKOPOCTb, CPEIHSsS
CKOPOCTb, CHJIa YIPYTrOCTH, CHUJIa TSKECTH, BEC Tela, Cuja TpPEHUs, IaBJICHUE
(TBEpmOrO TeENa, KUAKOCTH, Ta3a), BBITAIKMBAIOLIAs CHJIa, MEXaHM4eckas palora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KOX(QHUIMEHT TIOJIE3HOTO JeHCTBUS
MEXaHU3MOB, KUHETHYECKas W MOTEHLUAJIbHAsl dHEPIus), IpU OMUCAHUM NPABUIBHO
TPaKTOBAaTh (PU3NYECKUI1 CMBICI HCTIONIb3YEMbIX BEJIMYNH, UX 0003HAYEHUSI U €IUHUIIBI
($U3NUECKUX BENMYMH, HAXOTUTHh (POPMYIIBI, CBS3BIBAIOIINME JAHHYIO (HU3UYECKYIO
BEJIMYMHY C JPYTUMH BEIUYMHAMH, CTPOUTH TpapUKUd HM3YYCHHBIX 3aBUCHMOCTEH
(bU3UYECKUX BEIHYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3WYECKUE SBICHUS W IPOLECCHl, HCIONb3Ys

IIpaBWJIa CIOKEHUS CUJl (BOJb OAHOM MpsiMoil), 3akoH I'yka, 3axoH Ilackans, 3akoH
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Apxumesna, TpaBUIO paBHOBecHs phluara (OJ0Ka), «30JI0TOE MPABUIIO» MEXaHUKH,
3aKOH COXpaHEHUsT MEXaHWYECKOM »HHEprud, NpH OSTOM JaBaTh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3aMKUCHIBATh €70 MATEMATUIECKOE BHIPAKCHIE,

OO0BSACHATh (U3UYECKUE SBJICHMSI, IMPOLIECCHl W CBOMCTBa Teld, B TOM YHUCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBIABIATH MPUYUHHO-
-CIIEZICTBCHHBIE CBSI3M, CTPOUTHh OOBSICHEHHE M3 |—2 JIOTMYECKUX IIaroB C OMOPON Ha
1-2 wu3ydeHHBIX CBOWCTBA (DU3UYECKHUX SIBICHUH, (U3MYECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH;

pemaTth pacdy€THbIe 3amadd B 1—2 JeHCTBHs, HUCIHOJB3Ys 3aKOHBI W (POPMYIIHI,
CBs3bIBAlONIME (DU3MUECKHEe BEIWYMHBI: HA OCHOBE aHAJM3a YCJIOBHS 33Ja4d
3aMKCHIBATh KPATKOE YCIOBHE, MOJCTABISITh (DU3MYECKHE BEIMYMHBI B (HDOPMYIBI U
MPOBOAMUTH PAcUEThl, HAXOJUTh CIPABOYHBbIE JJaHHBIE, HEOOXOTUMBIEC Ui PEIleHUs
3aJa4, OLICHUBATh PEATMCTUYHOCTh NOTYy4YeHHON (PU3HUECKON BEITUYUHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pEIIUTh TPU TOMOIIH (HUBHUECKUX
METO/IOB, B OIKUCAHUM HCCJIEJOBAHMS BBIACIATh MPOBEPSEMOE MPEANOT0KEHUE
(runotesy), pa3nIuyaTh U HHTEPIPETHUPOBATH MOJYUYEHHBIH pe3yibTaT, HaXOJIUTh
OLIMOKH B XOJI€ OMBITA, I€JaTh BHIBOJABI 110 €r0 pe3ybTaTaM;

MPOBOMTH OMBITHI IO HAOIIOACHUIO (PU3NYESCKUX SIBICHUN WM (PU3NYECKUX CBOKCTB
Ten: (GopMyIHpOBaTH TMPOBEPSIEMBIC MPEANONIOKEHUS, COOMpaTh YCTAaHOBKY U3
MPeJI0KEHHOTO0 000PYA0BaHNUS, 3aMUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBObL;
BBITMOJHATH IPSIMbIE U3MEPEHHS PACCTOSIHUS, BPEMEHHU, Macchl Tena, 00bEéMa, CUJIbl U
TEMIEPATYpPhl C UCHOJIB30BAHUEM AHAIOTOBHIX M IMHU(PPOBBIX MPHOOPOB, 3aMUCHIBATH
MOKAa3aHusl TPUOOPOB C YUETOM 3aJaHHON aOCONFOTHON MOTPEITHOCTA U3MEPEHUIA;
MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHMOCTH OJAHOW (DU3NYECKON BEIUYHHBI OT JIPYToMl C
MCIIOJIb30BAaHUEM TPSMBIX U3MEPEHUH (3aBUCUMOCTH MyTH PaBHOMEPHO JIBUXKYILErOCs
TeJa OT BPEMEHU JBWIKEHHUS TeJla, CUJIbl TPEHHUS CKOJIbKEHMsI OT Beca Teja, KauecTBa
00pabOTKM TMOBEPXHOCTEH TEeN W HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOMAJH
CONPUKOCHOBEHUS TEJ, CUJIBI YIIPYTOCTU OT YIJIWHEHHUS NPYKHUHBI, BHITAIKUBAIOIIECH
CUIbl OT O0OBEMA TMOTrPYXKEHHOM dYacTH Tela W OT IUIOTHOCTH IKHAKOCTH, €€
HE3aBHCUMOCTH OT TUIOTHOCTH Tela, OT TNIyOWHBI, Ha KOTOPYI TOTPYKEHO TeJo,
YCIIOBUY TMJIaBaHUSI TEJ, YCJIOBHH pPAaBHOBECHS pbhluara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM y4eOHOTO HCCIeOBaHUS, COOMpaTh YCTAaHOBKY M  BBIMOJIHATH

U3MEpEeHUs, cleAys MPeJIoKEHHOMY IUIaHy, (PUKCHpOBaTh Pe3yibTaThl MOTYyYECHHOU
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3aBUCUMOCTH (DU3MYECKUX BEJIWYUH B BUJE MPEIJIOKEHHBIX TaOIULl U TpaduKoOB,
JIeNIaTh BBIBOJIBI 110 PE3Y/IbTaTaM HUCCIICIOBAHMS;

MPOBOANTh KOCBEHHBIC H3MEPEHUS (UINYECKUX BEIMYMH (TJIOTHOCTH BEIIECTBA
KUAKOCTU U TBEPAOrO Tela, CHJIa TPEHHs] CKOJBXKEHMs, JaBJIEHHE BO3/yXa,
BBITAJIKUBAIOIIAs CHUJa, JEMCTBYIOLIass Ha TMOTPYKEHHOE B KHUJAKOCTh TEJO,
KOX((UIIMEHT TOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CIEIYyS TPEITOKCHHON
WHCTPYKIIMU: TIPU BBIMOJTHEHUN U3MEPEHUN COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBIYUCIISITH 3HAUEHUE MICKOMOMN BEIMYMHBI,

coOmoaTh TpaBWIa TEXHUKH OE€30MacHOCTH TIpu  paboTre ¢ J1abopaTOpHBIM
o0opynoBaHueM;

YKa3bIBaTh MPUHIMIBI JEHCTBUS TPHOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIAIOIINECS COCY Ibl, OapoMeTp, pblyar, MOJABHKHBIN U
HEMOJIBUYKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTb;

XapaKTepU30BaTh MPUHIUIBI JIEHCTBUS W3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOHl Ha WX ONHCAaHUSA (B TOM YHWCIE: MOALIMITHUKH, YCTPOHCTBO
BOJIONIPOBO/A, THAPABIMYECKHI Mpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HacoC,
apeoMeTp), MCIONB3Ysl 3HAHUS O CBOMCTBAX (PU3MUECKHX SIBIICHUHW M HEOOXOIUMBIC
dbuznUecKre 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TMPUMEPHl (HAXOMUTh WHPOPMAIUIO O TMpHUMEpax) MPAKTHIECKOTO
UCIIONIb30BaHUsl (DM3MYECKUX 3HAHUM B TOBCEAHEBHOW KHU3HU s oOecredeHus
0e30macHOCTH TPU OOpallleHUH C TNPUOOpaMH W TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHHsI 3/I0pOBbSI M COOJIOACHUS HOPM SKOJIOTUYECKOTO TIOBEJCHUSA B
OKpYXKaroIleH Cpese;

OCYIIECTBIISITh OTOOp HMCTOYHMKOB HHGpopManuu B VHTepHETE B COOTBETCTBUU C
3aJJaHHBIM ITOMCKOBBIM 3alIPOCOM, HAa OCHOBE MMEIOIIUXCS 3HAaHUH U MyTEM CpaBHEHUS
Pa3TUYHBIX UCTOYHUKOB BBIICIATH MH(DOPMALIHUIO, KOTOPAsl SBISETCS] TPOTUBOPECUNBOMA
WJIH MOKET OBITh HEJIOCTOBEPHOI;

MCIIOJIb30BAaTh MPH BHINOJHEHUH YYeOHBIX 3aJaHU HAYYHO--TIONMYJISPHYIO JIUTEPATYPY
bu3nYecKOro cojJep)KaHus, CIpPaBOYHbIE MaTepuanbl, pecypchl cetu HWHTepHer,
BIQJIeTh TMpHUEMAMH KOHCIEKTHPOBAHMS TEKCTa, NpeoOpazoBaHus WHGOpMAIUU U3
OJHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

co3/1aBaTh COOCTBEHHbIE KpaTKHE MHCbMEHHbBIE UM YCTHBIE COOOIIEHUS HAa OCHOBE 2—3
MCTOYHUKOB MH(pOpMAIUN (PU3NYECKOTO COAEPKaHUsI, B TOM YHCIIe MyOIMYHO JeNaTh

KpaTKhe COOOIIEHHUS O Pe3ysIbTaTax MPOEKTOB MM YUEOHBIX MCCIIEOBAHUH, IIPU STOM
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TPAaMOTHO HCIIOJb30BaTh M3YYCHHBIM TMOHSATHHHBIA amnmapar Kypca (U3HKH,
CONPOBOKAATH BBICTYIIJICHUC HpGBGHTaHPleﬁ;

IIPY BBIMOJHEHUH YYE€OHBIX NMPOEKTOB M HCCIEIOBAHUI pacrpeaessTh 00I3aHHOCTH B
rpynme B COOTBETCTBUH C IMOCTABICHHBIMU 331a4aMU, CJICAUTH 32 BBIMOJIHEHUEM IIJIaHa
NeCTBUI, aJeKBaTHO OIEHUBATh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTh T'PYIIIBL,

BBICTPANBATh KOMMYHHUKAaTUBHOC BSaHMOHGﬁCTBI/IG, YUUThIBAsA MHCHUC OKPYXKAIOIIUX.

K xonHmy oOydenus B 8 kJjacce mpeniMeTHBIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI

OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM:

MCIIOJIb30BaTh MOHATHSA: Macca M pa3Mepbl MOJIEKYII, TEIJIOBOE IBUKEHHE aTOMOB U
MOJICKYJI, arpCraTHbIC COCTOSHUA BCHICCTBA, KPHUCTAIIMYCCKUC H aMop(bHHe TCIa,
HACBILLICHHBI U HEHACBILEHHBIN 1ap, BIAXKHOCTh BO3/yXa, TEMIIEpPATypa, BHYTPEHHSA
SHEprus, TEIIOBOW JABUTATENb, SJIEMEHTAPHBIN JICKTPUUECKUHN 3apsii, SJICKTPUUECKOE
1oJie, MPOBOJHUKU U JAUDJIEKTPUKH, MOCTOSHHBIA 3JIEKTPUUECKUA TOK, MAarHUTHOE
1oJe;

pas3iiniaTth SABJICHUA (TGHHOBOG paclmipCHuC M CXKaTue, TCIuionepcaayva, TCIIOBOC
paBHOBeCHE, CMauMBaHHE, KaNWUIIPHbIE SBJICHHUS, HWCIApeHHe, KOHJAEHcaIus,
IIaBJICHUE, KpUCTAJITU3aLus (oTBepIeBaHue), KUIIEHHe,  TerJionepeaaya
(TemIONMPOBOHOCTh, KOHBEKIUS, W3IIyUYEHHUE), DJIEKTPU3ALHUS Tell, B3aUMOJICHCTBUE
3apsiioB, ACHCTBUS AJIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHHUE, B3aUMOJICUCTBHUE
MarHuToB, JACWCTBHE MAarHUTHOTO IOJISI Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAS
UHAYKIMS) 10 ONHMCAHUI0O HUX XapaKTepHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3MUECKOE SBICHUE;

pacro3HaBaTh NPOSBICHUE U3YUEHHBIX (PU3UUECKUX SBICHUN B OKpPYXAIOIIEM MHUpE, B
TOM 4yucie (U3MYECKHe SBJIECHUS B NPHUPOJE: MOBEPXHOCTHOE HATSIKEHUE H
KallWUISIPHBIE SIBJIGHUS B MPHUPOAE, KpHUCTAUIbl B mpupoae, uznydenue ConHua,
3aMep3aHue BOJIOEMOB, MOpPCKHE OpHW3bI, 00pa3oBaHWE pPOCHI, TyMaHa, WHEs, CHera,
AIIEKTPUYECKUE SIBJICHUS B aTMocdepe, dIEKTPHUECTBO IKHUBBIX OPraHU3MOB,
MarHuTHOE Moje 3emid, Apeiid MOII0COB, pOJib MAarHUTHOTO MOJS IS JKU3HU Ha
3emJie, OJSIPHOE CHUSIHME, MPU ATOM MEPEBOAUTH MPAKTUYECKYIO 33Jady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKHM) (PU3NIECKUX SBIICHUM;

OMNUCBIBATh U3YYCHHBIC CBOICTBaA Tel U (bI/ISI/I‘IeCKI/Ie SAIBJICHUS, UCIIOJIb3YA (bI/ISI/I‘IeCKI/Ie
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSISI SHEPrus, KOJIWYECTBO TEIUIOTHI, YAeNIbHas
TEIUIOEMKOCTh ~ BEILECTBA, yJeibHas TEIUIOTa IUIaBJICHUS, YAelbHasg TemioTa

napooOpa3zoBaHMs, yAEIbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(PQHUIIMEHT IMOJIE3HOTO
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NEHCTBUS TEIJIOBOM MAIllMHBI, OTHOCHTEIbHAS BJIAXXHOCTh BO3/AYyXa, DJEKTPUUYECKHI
3apsii, CUJia TOKa, OJJIEKTPUUYECKOE HANpsKEHUE, COMPOTUBIECHUE IPOBOJHUKA,
yIIeIbHOE CONPOTHBIICHUE BEIIECTBA, pab0Ta U MOLIHOCTH 3JIEKTPUYECKOTO TOKA), MPH
ONKMCAHUU TMPABWIBHO TPAKTOBaTh (DU3MUECKHI CMBICI HCIHOJb3YyEeMbIX BEJIUYMH,
0003HaYeHHs] U €AUMHUIIBI (PU3MYECKUX BEITUYHMH, HAXOIUTh (POPMYIIBI, CBA3BIBAIOIINE
JAHHYIO (U3UYECKYI0 BEIUYMHY C JAPYTMMH BEIMYHMHAMHU, CTPOUTH Trpaduku
N3YUCHHBIX 3aBUCUMOCTEH (1)I/ISI/II-I€CKI/IX BCJIMYHH,

XapaKTepu30BaTh CBOMCTBA Tes, (PU3WYECKUE SBICHUS W IPOLECCHl, HCIONb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KHHETUYECKON TEOpPUH CTPOEHHS BEIIEeCTBA,
OPUHLMII CYNEPHO3ULMHN MOJeH (HAa KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUS
3apsiia, 3akoH Oma ams ydactka 1enu, 3akoH JIxoyms—JIeHna, 3akoH coxpaHeHUs
SHEPruM, MpPU ITOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHAa M 3alUCHIBATH €rO
MaTeMaTUYECKOE BHIPAKEHUE;

OOBSICHATh (pU3MYECKHE TMPOLECCHl M CBOWCTBA TeJl, B TOM YHCIE M B KOHTEKCTE
CcUTyanun IIPAKTUKO-OPUEHTUPOBAHHOI'O Xapakrepa: BBISBIIATD
MPUYHUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIaroB ¢
omopoit Ha 1—2 U3ydeHHBIX CBOMCTBA (PM3MUECKUX SBICHUH, (PU3NICCKUX 3aKOHOB WJIH
3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3agaud B 2—3 JEHCTBHS, HCIONB3YySd 3aKOHBI U (OPMYIIHI,
CBs3bIBaOIIME (U3MUECKHe BEIMYMHBL: HAa OCHOBE aHalMW3a YCJIOBHS 3aJaud
3aMKChIBaTh KPAaTKOE YCJIOBUE, BBISBISATH HEIOCTATOK JAHHBIX JAJISl PEHICHUS 3aJauH,
BBIOMPATH 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE Ui €€ PelIeHUs, TPOBOIUTH PACUEThI U
CpaBHHUBATH NOJYUCHHOC 3HAYCHUC (bHBH‘ICCKOﬁ BCJIMYHHBI C U3BCCTHBIMU JaHHBIMHU,
pacmo3HaBaTh MPOOJEMbI, KOTOpPbIE MOKHO pPEIIUTh MpPU TOMOIIU (PUINYECKUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHUE  KCCIEAOBaHHWSA,  BBIIEIATH  IPOBEpsieMoe
MMPCAIIOJIOXKCHUC, OLCHHUBATL IMPABUIBHOCTL TMOPAJAKa HOPOBCACHUA HCCICOOBAHUA,
JACJIaTh BbIBOJbI;

MPOBOAMUTH OMBITHI MO HAONIONECHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBOWCTB
Ten (KamwUIspHbIE SBIICHUS, 3aBUCHUMOCTh JIaBJICHHS BO3[yXa OT €ro o0béma,
TCMIICPATYPhbI, CKOPOCTH IMPOLCCCa OCThIBAHUA W HAIPCBAHUS IIPU U3JTYYCHHUU OT LBCTA
U3y4yarouie (Mmorjomaroneii) MOBEpXHOCTH, CKOPOCTh MCIAPEHUs BOABI OT
TEMIEPATypbl JKUIKOCTH W IUIOMIAgu €€ TOBEpXHOCTH, DJEKTpHU3alus Tel Hu
B3aMMOJICHCTBHE AJIEKTPUUECKUX 3apsiioB, B3aUMOJCHCTBHE MOCTOSHHBIX MarHUTOB,

BU3yalIn3alud MarHuTHBIX MOJIeH MTOCTOSTHHBIX MarHuToB, I[CﬁCTBHSI MAar"gmMTHOTI'O ITOJIA
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Ha TPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuWTa, CBOWMCTBA JIJIEKTPOJBHUIaTEIs
MOCTOSTHHOTO TOKA): (hOpMynHpoBaTh MPOBEpPsSEMbIE MPEINONIOKEHUS, COOUpPATh
YCTAaHOBKY W3 TPEUIOKCHHOTO O0OpYyIOBaHUS, ONUCBIBATH XOJ ONbITA H
(dbopMynTUpOBaTH BHIBOJIBI;

BBITOJHATh MPSMbIE U3MEpPEHUs] TeMIlepaTypbl, OTHOCUTEIbHON BIIAKHOCTH BO3AYyXa,
CWJIBl TOKa, HANpPSDKEHUS C HKCIONIH30BAaHHUEM AaHAJOTOBBIX MPUOOPOB U JATUYHUKOB
(¢U3MUeCKUX BEIMYUH, CPAaBHUBATh pPE3yJbTaThl H3MEPEHUH ¢ Y4ETOM 3alaHHOMN
a0COJIFOTHOM MOTPEITHOCTH;

MIPOBOJIUTh MCCJEAOBAHUE 3aBUCHMOCTH OJAHOW (DU3MYECKON BEITUYHHBI OT JIPYroMl C
UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCHUMOCTb CONPOTUBIIECHUS MPOBOJHUKA OT
€ro JIJIMHBI, TUIOAAN MOMEPEYHOTO CEUEHHUs M YJIETBbHOTO COMPOTHUBIICHUS BEILIECTBA
IIPOBOIHMKA, CUJIbI TOKA, UIYLIETO Yepe3 MPOBOJHUK, OT HAMPSIKEHUS Ha MPOBOJIHUKE,
HCCIIEIOBAaHKUE TIOCJIEI0OBATEIbHOIO U MapajljIeIbHOTO COEIWHEHUH MPOBOJHUKOB):
IUTAHUPOBATh UCCIIEIOBaHUE, COOMPATh YCTAHOBKY M BBHITIOJTHATH M3MEPEHUS, CIEHys
MPEUIOKEHHOMY TUIaHy, (PUKCHUPOBATh PE3YNIbTATHI MOTYYCHHONH 3aBUCHUMOCTH B BHJIC
TabnuL ¥ rpaduKoB, AeTaTh BHIBOABI MO PE3yIbTaTaM UCCIIEI0BAHUS;

IPOBOAUTH KOCBEHHbIE H3MepeHUs (U3MYECKUX BENWYUH (yIeJabHas TErI0EMKOCThb
BEIIIECTBA, CONMPOTUBJICHUE MPOBOJHUKA, pab0Ta U MOIIHOCThH AJIEKTPUIECKOTO TOKA):
IUTAHUPOBATh W3MEPEHHS, COOMpaTh OKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAys
PeJI0KEHHOW HHCTPYKIMHU, U BHIYUCISATH 3HAYCHHE BETUYHUHBI;

coOmoaTh TpaBWIa TEXHUKUM OE€30MacHOCTH TIpu paboTe ¢ J1abopaTOpHBIM
o0opynoBaHueM;

XapaKTepU30BaTh NPUHIUIBI JIEHCTBUS W3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpOM Ha WX ONHCAHMs (B TOM YMCJIE: CHCT€Ma OTOIUICHHUS JOMOB,
TUTPOMETpP, MapoBasi TypOWHA, aMIlepMETpP, BOJBTMETP, CUETUYHMK AIIEKTPUUYECKOM
DHEPrUH, JIIEKTPOOCBETUTENIbHBIE TPHUOOPHI, HArpeBaTeNbHBIC JIEKTPOMPUOOPHI
(mpuMepbl), SIEKTPUYECKHE TNPEIOXPAHUTENH, SIECKTPOMATHHUT, 3JIEKTPOJBUTATEIH
MOCTOSIHHOTO TOKAa), HCIIOJIb3ysd 3HAHHUS O CBOWCTBAaX (HU3UYECKUX SBICHUN U
HeoOXoauMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPONUCTBA M U3MEPHUTENbHBIE MPHUOOPHI IO
CXeMaM M CXEMaTUYHBIM PUCYHKaM (SKUIKOCTHBIA TEPMOMETp, TEPMOC, ICUXPOMETD,
TUTPOMETp, JBUTATEIb BHYTPEHHETO CrOPAaHMsI, AJIEKTPOCKOII, PEOCTaT), COCTABIATH
CXEMBI 3JIEKTPUYECKHX IIeTel ¢ MOoCIeI0BaTEeIbHBIM U MapalljielIbHbIM COEAMHEHUEM

3JICMCHTOB, pas3jin4as YCJIOBHBIC 0003HaYCHHMS DIIEMECHTOB QJICKTPHUYCCKUX HCHGI‘/JI;
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MPUBOAUTH TPHUMEPHl (HAXOAUTh HWHGOOpPMAIMIO O TMpUMEpax) MPaKTUIECKOTro
UCTIOJIb30BaHUSl (PM3MUECKUX 3HAHUM B TOBCEAHEBHOM MXHU3HH JUIi OOECIEeYCHHUs
0€30MaCHOCTH TMpH OOpaIleHud ¢ [pubopaMH M TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHEHMsI 370pPOBbsi M COONIOACHHUS HOPM DSKOJOTMYECKOTO TOBEICHUS B
OKpYXKarolllei cpeje;

OCYILIECTBIISATh TMOMCK HH(POpMauu (U3NYECKOro cojepxkaHus B VHTepHeTe, Ha
OCHOBE HMEIOIIUXCSA 3HAHUH U TYTEM CpaBHEHUS JONOJHUTENBHBIX HCTOYHHKOB
BBIIETATh MHGOpPMAIUIO, KOTOpas SBJSETCS MPOTHUBOPEUYUBONM WM MOXET OBITh
HEJIOCTOBEPHOM;

UCTIOJIb30BATh MPU BBHITIOJHEHUH Y4eOHBIX 3aJaHUI HayYHO--TIONMYJISIPHYIO JIUTEPATYPY
($U3UUECKOro CcoAep)KaHUs, CIOpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJa/eTh MpUEMaMHU KOHCIEKTUPOBAHMS TEKCTa, IpeoOpazoBaHus WHGOpMALUU U3
OJIHOI 3HAKOBOW CHCTEMBI B JPYTYIO;

co3/laBaTh COOCTBEHHbIE NUCHMEHHBIE M KpaTKHE YCTHBIE COOOIIEHHs, 0000Ias
UHPOPMALIUIO U3 HECKOJBKUX HCTOYHHMKOB (DU3UYECKOTO COJEpIKaHUs, B TOM UHCIIE
nyOIMYHO  TPENCTaBISATh  PE3yabTaThl MPOCKTHOW WM  HCCIEI0BaTEeNIbCKON
NEeSITeNIbHOCTH, TPU 3TOM T'PaMOTHO HCIOJB30BaTh U3y4YEHHBIN MOHATHIHBIN anmapar
Kypca (pHU3MKH, COMPOBOXKIATH BHICTYIUICHUE ITPE3CHTAIUCH;

IpU BBIIOJHEHUHM Y4YEOHBIX TPOEKTOB M HCCIENOBaHMNA (PU3NYECKUX IPOLECCOB
pacnpenensatb 00sS3aHHOCTH B TPYIIE B COOTBETCTBHM C TOCTaBJICHHBIMHU 3aJauyaMu,
CIEIUTh 3a BBHINOJHEHHEM IIJlaHa JEHCTBUH U KOPPEKTUPOBATH €ro, aJeKBaTHO
OLICHUMBaTh COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYIINBI,  BBICTPaMBaTh

KOMMYHHKAaTHBHOE B3aUMOJCHCTBUE, MIPOSBIISISI TOTOBHOCTH pa3peliaTh KOH(IUKTHI.

K kxonny oOyuenus B 9 Kjacce mpeIMeTHbIE pe3yJabTaTbl HA 0a30BOM YpPOBHE JOJIKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHUM:

UCIIOJIb30BaTh IMOHATHS: CHCTEMa OTCUéTa, MaTepualbHas TOYKa, TPACKTOPHUS,
OTHOCHUTEJIBHOCTh MEXaHMUECKOT0 IBMXKEHUS, nedopmanus (ynpyras, miiacTudeckas),
TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M MEPErpy3KH, LEHTP
TSKECTH, aOCONIIOTHO TBEPAOE TEJNO, LIEHTP TSKECTH TBEPAOrO Tella, paBHOBECHE,
MEXaHUYeCKue KoyiebaHus ¢  BOJHBI, 3BYK, HHOQPa3ByK U  yIbTPa3BYK,
AJIEKTPOMArHUTHBIC BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTb U
JAIbHO30PKOCTh, CIEKTPhl HCIYCKAaHUS W MOTJoLIeHus, anbda-, Oera- W ramma-

N3TYy4YCHUSA, U30TOIIbI, AACpHAasd SOHEPIrc¢THUKaA,
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pa3nuyarh SBJICHUS (PaBHOMEPHOEC M HEPAaBHOMEPHOE MpPSIMOJIMHEHHOE IBU)XKCHUE,
PaBHOYCKOPEHHOE MPSMOJIUHEIHOE TBUKEHHE, CBOOOTHOE Ta/ICHUE TN, PABHOMEPHOE
IBUKCHHE 10 OKPYKHOCTH, B3aUMOJCHCTBUE TeJ, PEaKTUBHOE JIBIIKEHUE,
KoJiebaTenbHOe JBMIKEHUE (3aTyXarollhue W BBIHYXICHHBIC KoJieOaHUs), PE30HAHC,
BOJIHOBOE JIBIDKEHHE, OTpPaXEHHE 3ByKa, MPSMOJIMHEWHOE paclpoCTpaHEHHE,
OTpaKCHHE U MIPEIIOMIICHHE CBETA, TIOJTHOE BHYTPEHHEE OTPAKCHHE CBETA, PA3JIOKCHHE
0emoro cBera B CIEKTP M CJIOKEHUE CIEKTPAIBHBIX I[BETOB, JUCIIEPCHUSI CBETA,
€CTeCTBEHHAS PaJMOAKTHBHOCTh, BOZHUKHOBCHUE JIMHEHYATOTO CIIEKTPA H3ITyYCHHS)
10 ONKCAaHUIO UX XapaKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB, JAEMOHCTPHPYIOIINX
TaHHOE (PU3HUECKOE SIBICHUE;

pacrno3HaBaTh MPOSIBIICHUE U3YYCHHBIX (U3NYECKUX SBICHUHN B OKPYXKAIOMIEM MUpE (B
TOM 4Hclie (PU3NYECKHE SBICHHUS B TPUPOJAC: MPHIUBBI U OTIUBBI, JBI)KCHUE TUIAHET
CoJTHEYHOH CUCTEMBI, PEaKTHBHOE JIBUKCHHE )KUBBIX OPTaHU3MOB, BOCTIIPUSTHE 3BYKOB
KUBOTHBIMH, 3EMIICTPSICEHHE, CEHCMHYECKHE BOJIHBI, IIyHaMH, 5XO, IIBETa Te,
ONITHYECKUE SBICHUS B  MPHUPOAE, OHOIOTHYECKOE  JEHCTBUE  BUIUMOTO,
yIbTPadUOIETOBOTO U PEHTICHOBCKOTO W3JYYCHUH, €CTECTBEHHBIH paluOaKTUBHBIN
(GOH, KOCMHYECKHE JIy4d, pPaIUOAKTHBHOE W3Iy4YeHHUE NPUPOIAHBIX MHUHEPAJIOB,
NEHCTBUE PaJIMOAKTUBHBIX U3TYyYCHHUI HA OPTaHU3M YEIIOBEKa), IPH STOM MEPEBOAUTH
MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIICTSTH CYIIECTBEHHBIC CBOWMCTBA (TMPU3HAKH)
(bU3UYEeCKUX SIBICHUM;

OIHCHIBATh M3YYCHHBIC CBOMCTBA TN U (PU3MUECKUE SBIICHUS, HCIIONB3Ys (PU3NICCKHE
BEJIMYMHBI (CPEIHSsE U MTHOBEHHAs CKOPOCTh TeJia MPHU HEPAaBHOMEPHOM IBMKCHHH,
YCKOpEHUE, MepeMeIleHne, MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHHsI, CHJIa YIPYTOCTH,
CHIIa TSDKECTH, YCKOpEHHE CBOOOIHOTO TaJeHUs, BEC Tejla, UMITYJIbC Tejla, UMITYIIbC
CHITBI, MEXaHUYeCKasi padoTa ¥ MOIIHOCTh, TIOTEHIIMAIbHAS YHEPTUS Tella, MOIHATOTO
HaJl TIOBEPXHOCTHIO 3€MJIH, TIOTEHITHAIbHAS SHEPTHSI CKATOU MPYKUHBI, KHHETHYECKasI
DHEprus, TOJTHAs MEXaHW4YEeCKash SHEPrusi, MEpUoJ W YacToTa KoJeOaHWi, IHHA
BOJIHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTh CBETA, IMOKA3aTellb MPEIOMIICHUS
Cpezpl), TIPU ONHCAHWH TPABWIBHO TPAKTOBATh (DPH3MUECKUI CMBICI HCIOIB3YEMbIX
BEJIMYMH, O0O3HAUEHUS W EAUHUIBI (PU3NYCCKUX BEIMYMH, HAXOIUTH (OPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (DM3MUECKYIO0 BEIUYHHY C JPYTUMHU BEITUYHMHAMHU, CTPOUTH
rpaduKy N3y4SHHBIX 3aBUCUMOCTEH (DU3MUYECKUX BEJTUYHH;

XapaKTepU30BaTh CBOMCTBA Tell, PU3UYECKUE SIBICHUS M MPOILECCHI, HCIOIb3YsI 3aKOH

COXpPAaHCHUA SHCPruM, 3aKOH BCCMUPHOTO TATOTCHHA, MPUHIUIT CYICPIIO3UIHUU CHUII,
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IPUHIUI OTHOCUTENBHOCTH ["anuies, 3akoHsl HpI0TOHA, 3aKOH COXpaHEHMs UMITYJIbCa,
3aKOHBI OTPAKEHUS M TMPEOMJICHHUS CBETa, 3aKOHBI COXPAHEHHs 3apsOBOTO H
MaccoBOrO0 4YHCENI TpU SIACPHBIX peakuusX, 0OpU OSTOM JaBaTh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHUECKOE BBIPAKEHUE;

OOBSCHATh (hU3MUECKHE MPOLECCHl M CBOWCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyallUdi  NPAaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  MPUYUHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHNE U3 2—3 JIOTHYECKUX II1aroB ¢ OMOPOi Ha 2—
3 WU3YyYCHHBIX CBOWCTBA (U3MYECKUX SBJICHUM, (PU3NUECKHX 3aKOHOB WIIU
3aKOHOMEPHOCTE;

pemaTh pacuéTHbIC 3a/1a4M (OMUPAIOIIUECS HAa CUCTEMY U3 2—3 ypaBHEHMIA), UCTIONb3YS
3aKOHBI U (OPMYIIBI, CBSI3bIBaIOIIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHAJIN3a
YyCIOBHS 3a/laud 3alMChlBaTh KpAaTKOE YCIOBME, BBIABIATH HENOCTAIOIIME WIH
M30BITOYHBIE JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC ISl PEIICHUS,
NPOBOIUTH PACUYETHl W OICHMBATh PEATUCTUYHOCTH MOJYYEHHOTO 3HAYCHUS
bU3HYECKOI BETMYNHBL;

pacno3HaBaTb HPOOJEMbI, KOTOPbIE MOXHO pEIIUTh HPU IMOMOLIM (PU3UUECKUX
METOAOB,  MCIIOJB3ysl  OMNMCAHUE  HCCIEINOBAaHUS,  BBIIEIATH  IPOBEPAEMOE
NPENONI0KEeHNE, OICHUBATh IMPABMIIBHOCTh MOpPsAKA IPOBEACHUS HCCIESIOBaHUA,
JIeNaTh BBIBOJIbI, HHTEPIPETUPOBAThH PE3yIbTaThl HAOIIOICHHUI U OIBITOB;

IPOBOJUTH ONBITHI [0 HAOIIOJCHUIO (PU3MUECKUX ABJICHUM WM (PU3MUECKUX CBOMCTB
TeJ (U3ydeHue BTOpOro 3akoHa HbrOTOHaA, 3aKOHA COXpaHEHMsI SHEPIUHU, 3aBUCUMOCTh
nepuo/ia Kojebanuil Mpy>KMHHOTO MasTHUKA OT Macchl Ipy3a U )KECTKOCTU MPY>KUHBI U
HE3aBUCHMOCTh OT aMIUTUTYbl MAJIbIX KOJeOaHHH, MPSMOIMHEHHOE PaclipOCTpaHeHHE
CBETa, DPAa3JIo’KEeHHE OEJIoro CBeTa B CIHEKTP, M3YYEHHE CBOICTB M300pakeHUs B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHHs IpeIMeTa B COOHMparoulel JMH3e,
HaOJIOZIGHNE CIUIONIHBIX M JIMHEWYaThIX CHEKTPOB H3IIyYEHHS): CAMOCTOSTEIBHO
coOMpaTh YCTaHOBKY U3 N30BITOYHOTO HAOOpa 000PYAOBaHMS, OMUCHIBATH X0 ONbITA U
€ro pe3yJabTaThl, OPMYIUPOBATH BBIBOIbI;

IPOBOJIUTH IPU HEOOXOAMMOCTH CEPHIO HPSIMBIX HM3MEPEHMH, ONpeAessis cpeaHee
3HaYeHHE H3MepseMOl BEIWYMHBI ((OKYCHOE pAacCTOSHUE COOMparomeil JHH3BI),
000CHOBBIBaTh BEIOOD crioco0a u3MepeHust (M3MEPUTEIILHOTO Tpudopa);

IPOBOJUTH HCCIICOBAHHE 3aBUCUMOCTEH (DU3MUYECKMX BEJIMYMH C HCIOJIb30BAHUEM
OpSAMBIX M3MEPEHMH (3aBUCUMOCTh IIyTH OT BPEMEHU IPH PABHOYCKOPEHHOM

JBIDKEHUH 0e3 HavajgbHOM CKOpOCTH, Iepuoja KojeOaHHi MaTeMaTHYeCcKOTro
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MasiTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTH YIJla OTpa)K€HHUS CBETa OT yIja MajgeHus U
yIiia MpeNoMIICHHs OT yIJia MajeHus1): TUIaHUPOBaTh MCCIEOBAHUE, CAMOCTOSTEIEHO
coOMpaTh YCTaHOBKY, (DUKCHUPOBATh pE3yAbTaThl IMOJYYEHHOW  3aBUCHUMOCTHU
¢bu3nyecKux BETUYMH B BUAE TaOMUIl U rpadUKOB, J1e1aTh BBIBOJBI MO pe3ysbTaTaM
UCCJIEJIOBAHMUS,

NPOBOIUTH KOCBEHHBIC H3MEPEHUs (UIUUECKUX BEIUYMH (CpeiHss CKOPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBKEHHUH, YCKOPEHHE CBOOOTHOTO Ma/ieHus,
KECTKOCTh TPYXUHBI, KOADPUIIMEHT TPEHUS CKOJIBKCHHUS, MEXaHWueckas padbora u
MOIIIHOCTh, 4YacTOTa M Tepuoja KojJeOaHWH MaTeMaTHYeCcKOro U MPYKHUHHOIO
MasTHUKOB, ONTHYECKas CWiIa COOHMpAlomeld JIMH3BI, pPaJUOAaKTUBHBIA  (OH):
IUTAHUPOBATh WM3MEPEHHUs, COOMpaTh SKCIEPUMEHTAJIBHYIO YCTAaHOBKY M BBIIIOJIHSTH
U3MEpEeHUs, caenysl MPeUI0KEeHHON MHCTPYKIMH, BBIYUCISATh 3HAUEHHUE BEIUYHUHBI U
AQHAIM3UPOBATh IMOJYUYEHHBIE pE3yNbTaThl C Y4YETOM 33JaHHOM MOTPElIHOCTH
U3MEPEHUI;

coOyoaTh MpaBWJa TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abopaToOpHBIM
o0opyoBaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKU M3YYEHHBIX (PU3MUECKHX MOJeNiel: MaTepuaibHast
TOYKa, a0CONIOTHO TBEPIOE TENO, TOYEYHBI HMCTOYHHMK CBETA, Jy4Y, TOHKas JIMH3a,
TUTAHEeTapHAasi MOJENb aTOMa, HYKJIOHHAs! MOJIeNIb AaTOMHOTO SIIpa;

XapaKTepu30BaTh MPUHLHUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOI HA UX ONMUCAHUS (B TOM UKCIE: CIUIAOMETP, JaTUUKU TTOJTOKECHHUS,
paccTosiHUA U YCKOPEHHs, paKeTa, 3X0JI0T, OUKH, IEPUCKOII, (oToanmapar, ONTHIECKUE
CBETOBOJIbI, CIIEKTPOCKOII, JIO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHHUS O
CBOMCTBaxX (PU3UYECKUX SABJICHUN U HEOOXOAUMbIEe (PU3NIECKHE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMAaTHYHBbIE PUCYHKH U3YYEHHBIX TEXHHUYECKHX YCTPOUCTB,
U3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTMYECKUX MPOIECCOB NMPHU PEUICHUH Y4eOHO--
NPaKTUYECKUX 3aJ1au, ONTUYECKUE CXEMbI JJISi MMOCTPOCHHSI M300paKEHUH B TNIOCKOM
3epKajie U coduparouieit TuH3e;

NPUBOANTH TPHUMEPHl (HAXOAUTh HWHGOOpPMAIMIO O TpUMEpax) MPaKTHUIECKOro
UCIIOJIb30BaHUSl (PM3MUECKUX 3HAHUM B TOBCEAHEBHOM MXU3HH Ui OOECIeYEeHHUs
0€30MaCHOCTH TMpH OOpaIleHud ¢ [pubopaMH M TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHEHMsI 370pOBbsi M COONIOACHHUS HOPM DSKOJOTHYECKOTO TOBEIEHUS B

OKpYKalollleil cpee;
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OCYIIECTBIISITh TMOUCK uHGopManuu Qundyeckoro cojepxkanuss B HTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYsl TOMCKOBBIN 3alpoc, HAXOMUTh IYTH OIpPEAEICHUs
JIOCTOBEPHOCTH TIOJY4YE€HHOW MH(GOpMAIlMM HAa OCHOBE HWMEIOIIMXCS 3HAHUHA H
JOTIOTHUTEIbHBIX HCTOYHHUKOB;

MCIIOJIb30BATh MPH BHINOJIHEHUH Y4eOHBIX 33JaHU HAYYHO--TIONMYJISPHYIO JIUTEPATYPY
(GU3UYECKOTO COJEp)KaHUsS, CIPAaBOYHBIE MAaTepUalbl, pecypchl cetu WHTepHeT,
BJIAJCTh NMPUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHGOpMAIMM U3
OJIHOI 3HAKOBOW CHCTEMBI B JPYTYIO;

C0371aBaTh COOCTBEHHBIEC MMMCHMEHHBIC U YCTHBIE COOOIICHHSI HAa OCHOBE MH(MOPMAIHI
U3 HECKOJIBKHUX HMCTOYHUKOB (PU3UUYECKOTO COACp)KaHUsS, IYOJUYHO TPEACTABIATH
PE3YIbTAThI HpOGKTHOI\/'I NN HCCHGHOB&TGHBCKOﬁ ACATCIIbHOCTH, IIPU 3TOM I'paMOTHO
WCIIOJIH30BaTh M3YyYCHHBIH TOHATUWHBIN ammapaT u3ydaemMoro paszaena (U3UKA H
COMPOBOXKAATh BBICTYIUICHHE Tpe3eHTalueld Cc y4y€ToM OCOOEHHOCTEH aynuTopuu

CBEpPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Koutpoabsubie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsl

Paznen 1. ®u3uka u €€ posib B MO3HAHUHU OKPYKAKOIIEr0 MUpa

1.1 dusuka - Hayka 0 IPUPoOIE 2 buGnnorexa LIOK
) YK pHpoZ https://m.edsoo.ru/7f416194
but6mmoreka [IOK
1.2 DH3HICCKHUC BETHUHHEI 2 ! https://m.edsoo.ru/7f416194
1.3 EcrecTBEeHHOHAYYHBIN METO/ TO3HAHUA 2 1 bubmmorexa LOK
' v A https://m.edsoo.ru/7f416194
Uroro no pazgeny 6

Pa3nen 2. [lepBoHayaibHbIe CBeeHHS 0 CTPOCHUH BelleCTBA

2.1 CrtpoeHue BemiecTa 1 bubmorexa [IOK
' p H https://m.edsoo.ru/7f416194
29 JIBr>KeHUE 1 B3aUMOJIEVICTBHE YAaCTHI] 5 1 bu6nuoreka [JOK
' BEILIECTBA https://m.edsoo.ru/7f416194
but6mmoreka [IOK
2.3 A 2
TPETATHRIC COCTOANHA BellecTa https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE Tel
but6mmoreka [IOK
A M
3 CXAHITICCKOC ABHACHHC 3 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
https://m.edsoo.ru/7f416194

Bbubmunoreka LIOK

3.2 Mkepuus, Macea, MI10THOCTS 4 ! https://m.edsoo.ru/7f416194
but6mmoreka [IOK
3.3 Cuna. Bunpt cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 JaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubmmoreka [JOK
’ TeJIaMHM, )KUJIKOCTSIMU U ra3aMu https://m.edsoo.ru/7f416194
Bbubmunoreka LIOK
4.2 Jlasenne KuaKoCTH > https://m.edsoo.ru/7f416194
bubmunoreka LIOK
4.3 Atmocheproe rasnenue 6 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTH U T'a3a Ha IOTPYyKEHHOE 7 3 bubmmoreka [JOK
’ B HHUX TEJO https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Pasznea S. Pabora u MOIIHOCTB. JHepPrus
bubmunoreka LIOK
> PaboTa u mommocT® 3 ! https://m.edsoo.ru/7f416194
bubmunoreka LIOK
32 Tpocteie Mexaru3Mb! > ! https://m.edsoo.ru/7f416194
but6mmoreka [IOK
>3 Mexaneckas SHeprus 4 ! https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 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
https://m.edsoo.ru/7f416194

8 KVIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3aeioB U TeM unppoBbIe
Ne n/m P Konrpoabusie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
Pa3gen 1. TensioBble iBJICHUS
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 bubmorexa [IOK
’ p B https://m.edsoo.ru/7f4181ce
bubmunoreka LIOK
1.2 Teruossie mporecce! 21 ! > https://m.edsoo.ru/7f4181¢ce
Uroro no pazgeny 28
Pa3nes 2. DiekTpuyecKue M MATHUTHBIC SIBJICHHSA
)1 DIIEKTpUYECKUE 3apsabl. 3apsyKEHHBIE T 7 1 bubmmoreka [JOK
’ 1 WX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [{OK
2.2 IToCTOSAHHBIN JIEKTPUUYECKUIN TOK 20 1 7 hitps://m.cdsoo.ru/ 74181 ce
bubmunoreka LIOK
2.3 MarHuTHbIE SIBIICHUS 6 1 1.5 hitps://m.cdsoo.ru/ 74181 ce
but6mmoreka [IOK
24 C) 4
FICKTPOMATHHTHAT HHAYIKLHA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5
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9 KJIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM uudgpoBbie
Ne n/m P Konrpoabusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJIeHUSA
L1 MexaHn4ecKOoe IBUKCHUE U CIIOCOOBI €T0 10 1 bubmunoreka LIOK
' OINKMCaHUs https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.2 BzaumopeiictBue Te 20 1 3
HMOACHETBHE T https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
1.3 3aKOHBI COXpaHe 10 3
Hbl COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3gen 2. Mexann4deckue KoJe0aHUA U BOJHBI
Bbubmunoreka LIOK
2.1 Mexanundeckue kojeda 7 3
RAMIHCCRIE KOAChamA https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
2.2 MexaHn4ecKue BO .3 8 1 3
XAHHICCKUE BOTHHL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3zgea 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI
11 DIIEKTPOMAarHuTHOE MOJE U 6 ) bubmmoreka [JOK
’ 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3nen 4. CBeToBbIe IBJICHUS
4.1 3aKOoHBI paCPpOCTPAHEHHUS CBETA 6 2 bubmmoreka [JOK
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https://m.edsoo.ru/7f41ada6

bubmunoreka LIOK
4.2 JIuH3bI 1 onTHYECKUE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f41ada6
but6mmoreka [IOK
43 Paznoxenue 6enoro cBeTa B CIIEKTP 3 2 hitps://m.cdsoo.ru/7f41ada6
Uroro no pazgeny 15
Pasznen 5. KBaHTOBBIE sIBJIeHUS
but6mmoreka [IOK
5.1 Hcnyckanue u noriomeHne CBeTa aroMOM 4 1 hitps://m.cdsoo.rw/7f41ada6
bu6mmoreka [IOK
32 CTpoerne aToMHOro snpa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. s 1
53 JIEPHBIE PEaKLINU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasznea 6. [loBTOpUTEIHHO0-00001IAKOIMH MOYJIb
6.1 [ToBTopenue u 0000IIEHUE CONEPIKAHUS 9 5 bu6bnuorexa [IOK
' Kypca (usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27
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IHOYPOYHOE IINTAHUPOBAHMUE

7 KIIACC
DJIeKTPOHHbIE
KouaunvecTBo
Ne i/ Tema ypoxka 4acoB wpposLIe
oOpa3oBaTe/ibHbIE
pecypchl
1 ®dusuka — HaykKa 0 Npupoje. SABIeHUs MPUPOIBI 1
2 du3nvecKue IBICHUS 1
3 @u3nyecKue BEIMYHUHBI U UX U3MEPECHUE 1
4 VYpoxk-uccienopanue "M3mepenue TemnepaTypsl MpH MOMOIIH KHAKOCTHOTO |
TEepMOMETpPA U TaTYMKA TeMrepaTypbl”
5 MeTtoasr HaydyHOTO MO3HaHUA. Onucanue PU3NIECKUX SBICHUHN ¢ TOMOIIHIO 1 bu6mmoreka [IOK
Mojenei https://m.edsoo.ru/ff09f72a
6 VYpoxk-uccnenoanue "[IpoBepka runoTesbl: JaabHOCTh MOJIETA IIAPUKA, |
MYIIEHHOTO TOPU30HTAIBHO, TEM 0O0JIbIlIe, YeM OOJIbIIIEe BHICOTA ITycKa"
7 Crpoenue BemecTBa. ONbITHI, 10Ka3bIBAIOIINE TUCKPETHOE CTPOEHUE BEMIECTBA 1 bubmorexa LIOK
https://m.edsoo.ru/ff09fe0a
8 JIBr>xeHne 4acTHIl BEIIEeCTBA 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a013e
9 Ypok-uccnenoanue «OMbITHI 110 HAOIIOJICHHUIO TETUIOBOTO PACIIHPESHUSI Ta30BY 1
10 ArperaTHble COCTOSIHUS BEILIECTBA 1
1 Oco0eHHOCTH arperaTHhIX COCTOSTHUHN BoABL. O000IIEHNE TIO pa3aeny 1 bu6mmoreka [IOK
«IIepBoHauanbHbIE CBEAEHUS O CTPOSHUH BELIECTBA https://m.edsoo.ru/ff0a0378
12 Mexanundeckoe JBH>XeHHne. PaBHOMEpHOE M HEpaBHOMEPHOE ABMKEHHUE 1 bubmorexa HOK
https://m.edsoo.ru/ff0a05¢c6
13 CxopocTtb. Equnuiibl ckopoctu 1 bu6mmoreka [IOK
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14 Pacuer nmyTu 1 BpeMeHM ABUKEHUS bubmorexa [TOK
https://m.edsoo.ru/ff0a0ac4
bubanorexka HOK

15 HNuepuus. Macca — Mepa HHEPTHOCTH TEN hits:/m.c dsocI)_.Iru 020610

16 [TnotHOCTH BemiecTBa. PacueT Macchl u 00beMa Tela Mo ero MIOTHOCTH bubmmorexa [TOK
https://m.edsoo.ru/ff0a0fee

17 JlaGopaTopHas padora «OnpeaesieHne MNJIOTHOCTH TBEPAOTo TeJIa
bubmmoreka [JOK

18 Pemrenne 3agad mo treMme "InoTHOCTE BelecTna" hitps:/m.c dsocI)l.ru J0a123c

19 Cuna Kak xapakTepucThKa B3aumoaeicTus tei. Cuiia ynpyroctu. 3akoH ['yka

20 JlabopaTopHasi pabora «3yuenne 3aBHCUMOCTH pacTsizkeHus (1edopmanun)

NPY>KUHBI OT MPUJIOKEHHOH CHIbD)
21 SBnenne Tarorenus. Cumia TSKECTH
” CBs13p MEXIy CUIION TSKECTH U Maccoi Tena. Bec Tena. Pemenue 3agau o reme bubmmoreka [IOK
"Cuna Tsoxect" https://m.edsoo.ru/ff0al778

23 Cuna TspKecTH Ha Ipyrux IutaHerax. @U3ndyeckue XapakTepUCTUKHU MIIaHET bubmmorexa LHOK
https://m.edsoo.ru/ff0a1502
bubmmoreka [JOK

24 Hsmeperme cu. Jinamomerp https://m.edsof)l.ru/foaISCc
bubmmoreka [JOK

25 Bec rena. Hesecomocts https://m.edsof)l.ru/fﬂ)al778

26 CroxeHue IByX CHJI, HAPABJICHHBIX MO OJHOM MpsAMOoid. PaBHOEHCTBYIOIIAS CHIT buGnnorexa LIOK
https://m.edsoo.ru/ff0ala70

27 Pemenue 3agau no reme "PaBHonelicTByromas cui'

28 Cuna tpeHus u e€ Buapl. TpeHue B IpUpoJie U TEXHUKE bubmmorexa LHOK
https://m.edsoo.ru/ff0alb9c

29 JlabopaTopHasi pabora «3yyeHune 3aBHCHMOCTH CHJIbI TPEHHUS CKOJIbKECHHUS bubmmoreka [IOK
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OT CHJIbI JABJICHHS M XapaKTepa CONPUKACAIOUINXCH MOBEPXHOCTEel»

https://m.edsoo.ru/ff0alcc8

30 Pemenue 3agau Ha onpenenieHre paBHOAEHCTBYIOIIEH CHITBI
31 Pemenwue 3amay mo Temam: «Bec Tenay, «I'padudeckoe n300pakeHUE CHI, bubmmoreka [JOK
«Cunbl», «PaBHOJIEUCTBYIONIAS CUIT» https://m.edsoo.ru/ff0alde0
39 KountpoabsHas padora no remam: «Mexannueckoe ABuxenmne», «Macca,
IUIOTHOCTBbY, «Bec Tena», «I'paduyeckoe nzodpaxenue cuin, «KCHibn

33 Hapnenne. CriocoObl yMEHbIICHUS U YBEJINYCHUS JABICHUS bubmmorexa LHOK
https://m.edsoo.ru/ff0a20a6

34 JlaBneHue ra3a. 3aBUCUMOCTh JIaBJICHUS Ta3a 0T 00bEMa, TeMIepaTyphbl bubmmorexa LHOK
https://m.edsoo.ru/ff0a2376

35 [lepenaua naBneHus TBEPABIMU TEJIAMHU, KUJIKOCTAMHU U razamu. 3akoH [lackais buGnnorexa LIOK
https://m.edsoo.ru/ff0a25b0

36 JlaBneHne B )KMAKOCTH 1 ra3e, BRI3BAHHOE JICMCTBHEM CHJIBI TSHKECTH buGnnorexa LIOK
https://m.edsoo.ru/ff0a2718

37 Pemenne 3agau mo teme «JlapineHue B )KUAKOCTH U raze. 3akoH Ilackams» buGnnorexa LIOK
https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK

38 Coobwarommecs cocyxt https://m.edsocl)_.lru/fan297O

39 I'mapaBnuueckuit mpecc bubmorexa HOK
https://m.edsoo.ru/ff0a3136

40 ManowmeTtpsl. [TopuiHeBOM )KUAKOCTHBIA HACOC

41 ATtMocdepa 3emi ¥ IPUIMHBI €€ CYIIECTBOBAHUS bubmorexa [TOK
https://m.edsoo.ru/ff0a2b5a
bubmuorexa [JOK

42 Bec Bo3ayxa. ATmMocdepHoe 1aBieHne hits:/m.c dsocI)_.Iru J0a2b5a
bubmuorexa [JOK

43 N3mepenne armocdeproro nasnenus. Onbit Toppudeniu hits:/m.c dsocI)_.Iru J0a2da8

44 3aBHUCUMOCTh aTMOC(HEPHOTO AaBJICHUS OT BBICOTHI HaJl yPOBHEM MOPS bubmuorexa [JOK
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https://m.edsoo.ru/ff0a2fc4

Bbu6nuoreka [JOK

45 bapomerp-anepouna. ArmocdepHoe gaBiIeHUE Ha PAa3IMYHBIX BBICOTAX hitps://m.cdsoo.ru/f0a2fod
46 Pemenue 3amau mo reme " AtmocepHoe naBieHne"
47 JlelicTBHE KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX T€N0. ApXUMENIOBa CHIIa bubmmorexa LHOK
https://m.edsoo.ru/ff0a3276
43 JlabopaTopHasi padora «Onpenenenne BbITAJIKHBAKOLICH CHIIbI, bubmmoreka [IOK
AEHCTBYIOLIEH HA TeJIO, IOIPYKEHHOE B KUIKOCTh)» https://m.edsoo.ru/ff0a33fc
49 JlaGoparopHasi padora no teme «MccienoBanne 3aBUCUMOCTH Beca TeJia B bubanorexka HOK
BOJe OT 00bEMa NMOrPyKEHHOM B KUAKOCTh YACTH TeJIa)» https://m.edsoo.ru/ff0a3514
bu6mmoreka [IOK
50 lnapate Ten https://m.edsoo.ru/ff0a3a96
51 JlaGoparopHnas padora "KoHcTrpynpoBaHue apeomMerpa Hjiu
KOHCTPYHPOBaHMeE JIOAKH U OlpeeieHue eé rpy3onoabéMHocTu"
57 Pemenue 3amnau no remam: «llnaBanue cynoB. BoznyxomnaBanue», «/laBnenue bubmmoreka [JOK
TBEPABIX TEJ, )KUIKOCTEU U Tra30B» https://m.edsoo.ru/ff0a3654
53 KonTtpoabHnas padora no teme «/laBjieHne TBepAbIX TeJl, dKUAKOCTeH U ra3oB»
bu6mmorexa [IOK
>4 Mexanrieckas padota https://m.edsoo.ru/ff0a3{82
bu6mmoreka [IOK
>3 MormHocTs. EuHmits: MOMHOCTH https://m.edsoo.ru/ff0a3{82
56 VYpoxk-uccienopanue "Pacuétr MOIIHOCTH, pa3BUBAEMOM MPU MOIBEME MO
nectauie"
57 [Ipocteie Mexanu3mbl. Poruar. PaBHOBecHe cuil Ha pblyare
58 Prruaru B Texuuke, ObITy U ipupoie. Jlaboparopuas pabota «VccnenoBanue bubmuorexa [JOK
YCJIOBUH PaBHOBECHS pblYara» https://m.edsoo.ru/ff0a478e
59 Pemenne 3anad no teme «Y CI0BUs paBHOBECUS pblUara bubmmorexa LHOK

https://m.edsoo.ru/ff0a48a6
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Koaddunment nonesnoro neiictBust Mmexanusma. JlaboparopHast pabora

60 «M3mepenue KII/] HakIOHHOM MIIOCKOCTH 1
bubmmoreka [JOK
61 Pemenue 3amau o reme "Pabora, moutHocTs, KIT/T" 1 hitps://m.c dsof)l.ru F0a4c4S
62 Mexanundeckas 3Heprusi. Kunetnueckas v OTEHIMAIbHAs SHEPTUS 1 bubmorexa [JOK
https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHECHHSI MEXaHUYECKON SHEPTUr 1 bubmorexa [JOK
https://m.edsoo.ru/ff0a4360
YPpoK-3KCIIepUMEHT N0 TeMe ""IKCIEPpUMEHTATIBLHOE ONPEAEIICHNE NU3MEHEHUS
64 KUHETUYECKOHN M MOTECHIMAIBHON YHEPTUU NIPU CKAThIBAHWUH TEJIa 10 HAKJIOHHOMN 1
IIJIOCKOCTH"
65 KonTtpoabsHnas pa6ora no reme «Pabora 1 MOIIHOCTh. JHEPrus» 1
" " bubmuorexa [JOK
66 Pemenue 3amau no reme "MexaHudeckoe IBUKEHUE 1 hitps://m.cdsoo.ru/fl0adect
67 Pemenue 3ampau no reme "JlaBneHue TBEPABIX TEI, KUIKOCTEH U Ta30B" 1 bubmmorexa OK
https://m.edsoo.ru/ff0a4fte
68 Pemenwue 3amay mo Teme "Pabora. MormHocTs. DHeprus" 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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8 KVIACC

DJIeKTPOHHbIE
No 11/ Tema ypoka KouaunvecTBo uudgposbie
4acoB oOpa3oBaTe/ibHbIE
pecypchl
1 OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH U X OIBITHBIE 1 bubanorexka [JOK
MMOJITBEPKICHUS https://m.edsoo.ru/ff0a5256
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Monenu TBEPAOTO, KHUAKOTO U Ta3000pa3HOTO COCTOSTHUH BEIIECTBA 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0a540e
4 OOBsicHEeHHE CBOMCTB TBEPIOTO, KHUJIKOTO U ra3000pa3HOr0 COCTOSHUM BelecTBa |
Ha OCHOBE MOJIOKEHHUI MOJIEKYISIPHO-KMHETHYECKON TeOpuun
5 Kpucrannmuueckue u amopgHbIe TeIa 1 bubmmorexa LHOK
https://m.edsoo.ru/ff0a5800
6 CMaumnBaHue U KanWIIPHOCTh. [l0BEpXHOCTHOE HATSKEHUE 1 bubmmorexa LHOK
https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpEeHNE U CKaTUE 1 bubmmorexa LHOK
https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TEMIEPATYPHI CO CKOPOCTHIO TETNIOBOTO JBUKEHHUS YACTHUIL 1
9 Buytpennss sHeprusi. CnocoObl M3MEHEHUsI BHYTPEHHEH SHepTrun 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0a5c60
bu6mmoreka [IOK
10 Bt retonepesan 1 https://m.edsoo.ru/ff0a6412
1 Ypok-koHpepenmus "TIpakTudeckoe UCTIOIb30BaHUE TEIIJIOBBIX CBONCTB BEIIECTB 1 bubanorexka HOK
Y MaTepUajoB B IeAX dHeprocoepexeHus" https://m.edsoo.ru/ff0a65c0
12 KonuuectBo TemnoTel. Y aeabHas TEMIOEMKOCTD 1 bubmmorexa IOK

https://m.edsoo.ru/ff0a6976
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Bbu6nmuoreka [JOK

13 VYpaBHeHue Ter1oBOro Oananca. TermmooOMeH U TeTIOBOE PaBHOBECHE hitps://m.cdsoo.ru/f0a7088
14 JlabopaTopHas padora ""UcciienoBanue siBjieHHs TeNJI000MeHa NPH bubmmoreka [JOK
CMeIMBAHUU XOJIOAHON U ropsiueii BoabI" https://m.edsoo.ru/ff0a6a98
15 Pacyer konmdecTBa TEMIOTHI, HEOOXOJMMOTO ISl HATPEBAHUS TENa U
BBIJICTISIEMOTO UM TIPH OXJIAXKICHUN
16 JlabopaTopHasi padora ""OnpenesneHue yaeJbHOM TEeIVIOEMKOCTH BemecTsa' bubnmoreka LIOK
https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIIMBAa. Y 1eibHasl TEMJI0Ta CTOPAHUS bubmmorexa LOK
https://m.edsoo.ru/ff0a7bSa
18 [InaBneHue u oTBEp/IeBaHNE KPUCTAUIMYECKUX TEN. Y IeJIbHas TEIJIOTA IJIaBICHUS bubmmorexa LHOK
https://m.edsoo.ru/ff0a71d2
19 JlaGoparopHas pabdora "Onpenesenue yaejJbHON TEMJIOTHI IUIaABJeHHUS Jbaa" bubmorexa LIOK
https://m.edsoo.ru/ff0a72fe
Bbu6nmuoreka [JOK
20 [TapooGpa3oBanue u koHaeHcanus. Mcmapenue hitps://m.cdsoo.ru/f0a740c
)1 Kunenue. Y nenbHas Termwiora napooOpa3oBaHus U KOHACHCAIIUU. 3aBUCUMOCTh bubmmoreka [JOK
TEeMITIepaTypbl KUTICHUSI OT aTMOC(HEPHOTO AaBICHUS https://m.edsoo.ru/ff0a786¢
” Brnaxuocts Bo3ayxa. Jlaboparopuas pabota "OnpeneneHne OTHOCUTEIBHON bubmmoreka [JOK
BJIQXKHOCTH BO3/yxa" https://m.edsoo.ru/ff0a7628
23 Pemenue 3agau Ha onpeiesieHre BIaKHOCTH BO3AyXa
4 [TpununB! paboTh! TEIIOBLIX ABUraTeneif. [laposas TypOuna. J[Burarens
BHYTPEHHETO CTOpaHUs
25 KIIJI rermoBoro aBuratens. TenaoBble IBUTAaTEIN U 3alUTa OKPYXKatolel cpeabl bubmorexa [JOK
https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHMS U MIPEBPALLEHUS SJHEPTUH B TEIUIOBBIX ITpoLieccax
7 [ToaroroBka Kk KOHTPOJALHOM padoTe mo Teme "TerutoBelie siBNeHus. 3meHnenue bubanorexa HOK

arperaTHbIX COCTOSIHMI BeniecTna"

https://m.edsoo.ru/ff0a8312
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KountpoabsHas padora no teme " TermnoBble siBiieHusi. U3MeHeHne arperaTHbIX

Bbu6nmuoreka [JOK

28 COCTOSIHMH BelecTBa' https://m.edsoo.ru/ff0a86ae
29 Dnektpusanus Tel. [[Ba posia aIeKTpUUYECKUX 3apsioB
30 Ypoxk-uccienopanue "DaeKTpuszanus TeJl UHAYKIIMEH U PU CONMPUKOCHOBEHHUU"
31 B3aumopeiicTBue 3apskeHHBIX Tell. 3akoH Kynona bubmmorexa LHOK
https://m.edsoo.ru/ff0a87e4
1 Dnektpuyeckoe nosie. HanmpsieHHOCTh 35ieKTpuueckoro mnois. [punmmn bubmmoreka [JOK
CYNEPHO3ULIUU IIEKTPUUECKUX TTONEN https://m.edsoo.ru/ff0a8a0a
33 Hocurenu snekTpuyeckux 3apsa0oB. DneMeHTapHbId 3apsia. CTpoeHrue atoMa
34 [IpoBOIHUKY U TUATIEKTPUKH. 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3apsiaa bubmorexa [TOK
https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha NPUMEHEHUE CBOMCTB AJIEKTPUUECKUX 3aPS/IOB bubmorexa HOK
https://m.edsoo.ru/ff0a90cc
36 DJIEKTPUYECKUH TOK, YCIOBUS €r0 CYIIECTBOBAHUS. ICTOUHUKY 3JIEKTPUYECKOTO bubmuorexa [JOK
TOKa https://m.edsoo.ru/ff0a95a4
37 JleficTBUA AIIEKTPUYECKOTO TOKA bubmorexa [TOK
https://m.edsoo.ru/ff0a96b2
18 VYpoxk-uccienopanue "JledcTBUE AIEKTPUUECKOTO MOJIS HA MPOBOHUKHU U
TUBTIEKTPUKH"
39 DJIEKTPUYECKUH TOK B METaslIax, )KUIKOCTSAX U ra3ax buGnnorexa LIOK
https://m.edsoo.ru/ff0a9838
40 DnekTpuyecKkas lierlb U €€ COCTaBHbIC YacTH
A1 Cuna toka. JlabopaTtopnasi paéora ""M3mepenue u peryJiupoBaHue CHJIbI bubanorexka HOK
TOoKA" https://m.edsoo.ru/ff0a8bd6
4 Dnektpruueckoe HanpsikeHue. Bonptmetp. JlabopaTopuasi padora "U3mepenne bubmmoreka [JOK
U peryJMpoBaHue Hanpsikenus' https://m.edsoo.ru/ff0a9%¢14
43 CornpoTuBiieHrE NPOBOAHUKA. Y IEIBHOE COMPOTHUBIIEHUE BEILIECTBA bubmmoreka [JOK
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https://m.edsoo.ru/ff0aa738

44 JlabopaTopHasi padora ""3aBHCMMOCTB 3JIeKTPHYECKOI0 CONPOTHBJICHHUS bubmmoreka [IOK
NMPOBOJHHUKA OT €ro JJIUHbI, IVIOIAIH MONEPEeYHOro ceyeHus 1 MarepuaJa' https://m.edsoo.ru/ff0aa738
45 3aBUCHUMOCTD CUJIbI TOKA OT HaIpsbKeHUs. 3akoH OMa J1sl yyacTKa e buGnnorexa LIOK
https://m.edsoo.ru/ff0aad44a
46 JlabopaTopnasi padora ""HccienoBanne 3aBHCHMOCTH CHJIIBI TOKA, HAYIET0 bubmmoreka [IOK
yepe3 pe3ucTop, OT CONPOTHBJICHHS Pe3UCTOPAa U HANIPSIKEHUs1 Ha pe3ucrope" https://m.edsoo.ru/ff0aa04e
47 [TocnenoBarenbHOE M MapaJUIETbHOE COCTUHEHUS MPOBOTHUKOB
43 JlabopaTopnasi padora "IlpoBepka npasuiia cJI0KeHUs] HANPSIAKEHUI PH bubmmoreka [IOK
MOCJIeI0BATEIbHOM COeIMHEHUH ABYX Pe3UCTOPOB" https://m.edsoo.ru/ff0aaa58
49 JlabopaTopnasi paGora "IlpoBepka npasuiia Aj1sl CHJIbI TOKA NIPH bubnnoreka [IOK
napajiiejJbHOM COeJMHEHHH Pe3ucTOpoB' https://m.edsoo.ru/ff0aadle
50 Pemenue 3agau Ha npuMeHeHne 3akoHa Oma 11 pa3IuyHOTrO COSTUHEHUS bu6mmoreka [IOK
MMPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
Bbu6nmuoreka [JOK
51 PaboTa 1 MOIIHOCTH ANEKTpHYecKoro Toka. 3akoH [[xoyms-JIeHnma hitps://m.cdsoo.ru/f0ab1 24
57 JlaGopaTopHas padora "OnpeneseHne paéoTbl U MOIIHOCTH JIEKTPHYECKOT0 bubmmoreka [JOK
TOKA" https://m.edsoo.ru/ff0ab3e0
53 DNeKTpUUECKUe e U MOTPEOUTENH dIIEKTPUIecKoi sHeprun B ObiTy. KopoTkoe bubanorexa HOK
3aMbIKaHUE https://m.edsoo.ru/ff0ab660
54 [ToaroroBka K KOHTPOILHOM paboTe MO TeMe "DICKTPUICCKUE 3apsIbI. bubanorexka HOK
3apsKEHHbIE TeJla U UX B3auMoAeCTBUS. [10CTOSTHHBIN ATIEKTPUYECKU TOK" https://m.edsoo.ru/ff0abd2c
55 KontpoJsbHas pa6ora no teme ""JjieKTpuueckue 3apsiibl. 3apsizkeHHbIE TeJia bubmmoreka [JOK
U ux B3aumoneiictus. [locTOSIHHBIN JIeKTpUYeCKHil TOK" https://m.edsoo.ru/ff0abea8
56 ITocTossHHBIC MAaTHUTHI, UX B3aUMOJICHCTBIE
57 VYpok-uccnenosanue "M3ydyeHne nosaei NOCTOTHHBIX MATHUTOB" bubmmorexa LHOK

https://m.edsoo.ru/ff0ac3d0
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https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0

Bbu6nmuoreka [JOK

58 MaruutHOe 1ojie. MarHuTHOE IojIe 3€eMIIN U €r0 3HaYCHHUE IS J)KU3HU Ha 3eMiIe 1
https://m.edsoo.ru/ff0acOba
OmelT Opcrena. MarauTHOE MOJIE JIIEKTPUUECKOTO TOKa MarduTHOE 1oJjie Bubnuoreka IIOK
59 1
KaTYIIKU C TOKOM https://m.edsoo.ru/ff0ac1d2
60 [TpumeHeHne HMEKTPOMArHuToB B TexHuke. JlabopaTopHas padora "M3yuenue 1 bubanorexa HOK
NENUCTBUSI MATHUTHOTO TOJISI HA IPOBOJAHUK C TOKOM" https://m.edsoo.ru/ff0ac74a
DJIEKTPOABUTATEND MTOCTOSSHHOTO TOKa. MICMoIb30BaHKE 3JIEKTPOABUTATENCH B
. bu6mmoreka [IOK
61 TEXHUYECKHUX YCTPOMCTBAX U HA TpaHcnopte. JIaboparopHasi padora 1
" " https://m.edsoo.ru/ff0ac86¢
KoncrpyupoBanue u n3yueHue padoThl 3JeKTPOABUIaTEeIA
62 OnbiTel Papazes. 3aKOH JIEKTpoMarHuTHOM uHaAyKiuu. [IpaBuio Jlenma 1
63 Onexrporereparop. CriocoObl MOTYyYSHHS HNEKTPHUECKOW IHEPTUH. 1
DIEKTPOCTAHIINH Ha BO3OOHOBIISEMBIX HCTOYHUKAX YHEPTUU
64 [ToaroroBka K KOHTPOJILHOM paboTe MO TeMe "DIESKTPUUECKUE U MarHUTHBIC |
SIBIICHUS"
" " bubmmnoreka LIOK
65 KontpoJsbHas pa6ora no teme ""JjieKTpuyeckne 1 MArHUTHbIE SIBJI€HUS 1
https://m.edsoo.ru/ff0acb14
bubnuoreka IIOK
66 Pemrenne 3agad mo teMe "TeroBrle aBicHuA" 1 1
https://m.edsoo.ru/ff0acc5e
" . . " bubmuorexa [JOK
67 Pemenne 3anad no reme "I[10CTOSIHHBIN 2IIEKTPUYECKUNA TOK 1
https://m.edsoo.ru/ff0acdc6
68 Pemrenue 3agad mo reMe "MarauTHble SBiIeHUS" 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 KJIACC

K OdMecTBO DJIeKTPOHHbIE
Ne i/ Tema ypoxka 4acoB wpposLIe
oOpa3oBaTe/ibHbIE
pecypchl
1 Mexanunyeckoe IBH>XKeHUEe. MarepruaiibHasi TOUKa 1
2 Cucrema orcueta. OTHOCUTEILHOCTh MEXAHNYECKOT'O JBHKECHUS 1 buGnnorexa LIOK
https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHUE 1 bubmorexa [TOK
https://m.edsoo.ru/ff0ad19a
4 HepaBnomepHoe npsimonuHeitHoe ABrkeHne. CpeHssi 1 MTHOBEHHAs! CKOPOCTh 1
5 [IpssMOnMHENHOE PaBHOYCKOPEHHOE IBUKEHHE. Y CKOpEHUE 1 bubmmorexa LHOK
https://m.edsoo.ru/ff0ad8d4
6 CKopocTh MPSIMOTMHEHHOTO paBHOYCKOpeHHOTO MBMkeHHs. [ paduk ckopoctu 1
7 JlaGoparopHas padora "OnpeneseHue yCKOPpeHUs TeJjia NMPHU 1 bubanorexa HOK
PAaBHOYCKOPEHHOM IBHKE€HHH 0 HAKJIOHHOM MJI0cKoCcTH" https://m.edsoo.ru/ff0adb18
8 CBoOomuHoe nmagenune tei. OneiTe! [ anunes 1
9 PaBHOMEpHOE BIKEHUE TIO OKPYKHOCTH. [lepuo u gacTora oOparieHusl. 1 bubanorexka HOK
JIuHeliHas U yrioBas CKOPOCTH https://m.edsoo.ru/ff0ae176
10 LlenTpoCcTpeMUTETBLHOE YCKOPEHHUE 1
. bubmmoreka [IOK
11 [Tepssiii 3akoH HptoTOHA. BEKTOp CHITBI 1 hitps://m.c dsof)l.ru f0ac612
. . bubmmoreka [JOK
12 Bropoii 3akon HetoTona. PaBHoelicTBYIOMIAs cuia 1 hitps://m.c dsof)l.ru If0acT2a
13 Tpetnii 3akoH HeroTona. Cynepno3unus cui 1 bubmorexa HOK

https://m.edsoo.ru/ff0ae982

49



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982

Bbu6nmuoreka [JOK

14 Pemenne 3amay Ha eHeHHne 3akoHoB HeroToHa
HHeHH /1T Ha TPHMEHCHH KOHOB HRIOTOH https://m.edsoo.ru/ff0aebbc
bu6mmoreka [IOK
15 Cuna ocTH. 3aKoH I'yka
HIa YHpYToCTH. JaKom L yK https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agau no reme «Cuia ynpyroctuy»
Bbu6nmuoreka [JOK
17
JlabGoparopHas padora «OnpenesieHue KeCTKOCTH NMPYKUHbDY hitps://m.cdsoo.ru/flace28
Bbu6nmuoreka [JOK
18 C
H1a TpeHIA https://m.edsoo.ru/ff0af738
19 Pemenne 3amau nmo teme «Crna TpeHUSY bubmmnorexa LIOK
a p https://m.edsoo.ru/ff0afa26
bu6mmoreka [IOK
20 ” ”
JlaGoparopHnas padora "Onpenenenue Ko3PPuIHeHTA TPEHUS CKOJIbKEHH S hitps://m.cdsoo.ru/fl0af8be
bu6mmoreka [IOK
21 P " H . . "
emeHue 3a1a4 1o reMe "3akonsl Hetotona. Cuna ynpyroctu. Cuiia TpeHus hitps://m.cdsoo.ru/fl0afbse
22 Cuia TsSDKeCTH U 3aKOH BCEMUPHOI'O TATOTEHUS. Y CKOPEHNE CBOOOIHOIO IaIcHUS bubmorexa LHOK
p ' p A A https://m.edsoo.ru/ff0af044
” VYpoxk-koHpepenuus "JIBrkeHre TeI BOKPYT TPAaBUTALIMOHHOTO LIEHTpPa
(Conneunas cucrema). ['amakTuxu"
24 Pemenne 3amad no teme "Cuia TSKECTH M 3aKOH BCEMUPHOIO TATOTEHHUS" bubmmnorexa LIOK
A p https://m.edsoo.ru/ff0af5{8
25 IlepBas kocMuueckast CKOpocThb. HeBecOMOCTh U TIeperpy3Ku bubmorexa LHOK
p p ' perpy https://m.edsoo.ru/ff0af33c
%6 PaBHOBecue marepuanbHO Toukn. AGcomoTHO TBEPAOE Teno. PaBHOBecue bubnuoreka [IOK
TBEPAOIO TeNA C 3aKPEMIEHHON OChIO BPALLICHHUS https://m.edsoo.ru/ff0afe36
27 MowmeHT cuibl. LleHTp TskecTn
b K
28 Pemenue 3agad no reme "MomeHT cunbl. LlenTp Tsxectn" nbsmorexa LO

https://m.edsoo.ru/ff0b02b4
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79 [ToaroroBka k KOHTPOJLHOM paboTe Mo Teme "MexaHudeckoe JBUKCHHUE. bubmmoreka [JOK
BsaumogeiictBue Ten" https://m.edsoo.ru/ff0b0408
30 KOI—:;I‘pOJIbHaﬂ padora o teme '"Mexanudeckoe A1BH:KeHHe. Bzaumoneiicreue bubnuoreka [IOK
TeJ https://m.edsoo.ru/ff0b06ec
31 Nmmynse Tema. UMimysbe cubl. 3aK0H COXpaHEHUST UMITYJIbCca. YTIPYroe u bubmmoreka [JOK
HEyNpyroe B3auMOJECHCTBHE https://m.edsoo.ru/ff0b07fa
32 Pemenue 3agad no reme "3akoH COXpaHeHUs UMITyJbca" bubmorexa [TOK
https://m.edsoo.ru/ff0b096¢
33 Ypok-koHpepenius "PeakTHBHOE IBHKCHUE B IPUPOJC U TEXHUKE"
bubmmoreka [JOK
34 Mexannueckasi paboTa ¥ MOIITHOCTh hitps://m.c dsof)l.ru Jr———
35 PaboTa critbl TSKECTH, CHIIBI YIIPYTOCTH U CUJIBI TPEHUS bubmorexa [JOK
https://m.edsoo.ru/ff0b0db8
36 JlabopaTopHasi pabora «Onpenenenne padoThl CHIIbI TPEHHUS NIPH
PABHOMEPHOM JABHKEHHUH TeJIa M0 TOPU30HTAIBLHON MOBEPXHOCTH
37 CBs3b sHepruu U paboTsl. [loTeHnnanbHas 3Heprus
38 Kunernueckas sneprus. Teopema 0 KHHETHYECKON SHEPTUU bubmorexa HOK
https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHS YHEPTHUU B MEXAHUKE
40 JlaGoparopHas pabdora «M3yuyeHune 3aKOHA COXPAHEHHUS JHEPT UM E;:g;;t;;gg};mb 12fe
41 KonebaTenpbHOE TBUKEHNE U €TI0 XapaKTePUCTHKU bubmorexa [TOK
https://m.edsoo.ru/ff0b1858
42 3aryxaromue konebanus. BeiHyxeHHble konebanus. Pesonanc ngg;;fg;gﬁ};mb 200
43 MaremaTuyecKui U NPy KUHHBIA MasITHUKH
44 Ypok-uccnenoBaHue «3aBUCUMOCTh IEpHUOAa KOJIeOaHUH OT KECTKOCTH TIPYKUHBI bubmuorexa [JOK

1 Macchl Tpy3a»

https://m.edsoo.ru/ff0b197a
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45

[IpeBpareHre SHEPTUN IPU MEXAHHYECKUX KOJICOAHMSIX

46 JlaGoparopHasi padora «OnpenejieHue YacTOTHI U NEPUOAA KOJIeOaHUil bubanorexa HOK
NPYKHHHOI0 MasiTHUKA» https://m.edsoo.ru/ff0blaec
47 JlabopaTopHas padora «I[IpoBepka He3aBHCHUMOCTH NEePHOAA KOJIeOAHM I bubmmoreka [JOK
rpy3a, NOABELIEHHOI'0 K HUTH, OT Macchl Ipy3a» https://m.edsoo.ru/ff0b197a
43 Mexanuueckue BoaHbI. CBOMCTBAa MexaHUYECKUX BOJIH. [IpoonbHbIe U Bbu6nmuoreka [JOK
MOTIEPEYHBIE BOJHBI https://m.edsoo.ru/ff0b21fe
49 Ypok-koupepeHnius "MexaHn4uecKkrue BOIHBI B TBEPI0M Teie. CelicMuiecKre
BOJIHBI"
50 3ByK. PacnipocTpaneHne u oTpakeHUE 3ByKa
51 VYpok-uccienoanue "HabmoaeHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI"
52 I'poMKOCTB 3ByKa M BbICOTA TOHA. AKYCTHYECKHI pE30HAHC
bubmmoreka [JOK
53 VYpoxk-koH(pepenuus "YnbpTpa3Byk U HHPPA3BYK B MPUPOJE U TEXHUKE" 1
https://m.edsoo.ru/ff0b23ca
54 [ToaroTroBka K KOHTPOJILHOM paboTe 1Mo Teme "3aKOHBI COXpaHEHUS. bubmmoreka [JOK
Mexannueckue KoieOaHusi ¥ BOJTHBI" https://m.edsoo.ru/ff0b2510
55 KonTpoabHast padora no teme ""3akoHbl coxpaHeHusi. MexaHuuyeckue
KoJie0aHusl U BOJIHBI"
bubanorexka HOK
56 DJIEKTPOMArHUTHOE MOJIe. DIEKTPOMArHuTHBIEC BOJTHBI 1
https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH
58 Ypok-koHpepenmus "[lkana 31eKTpOMarHUTHBIX BOJH. Mcronbp3oBaHme bubmmoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBsA3M" https://m.edsoo.ru/ff0b2fe6
59 Ypoxk-uccienopanue "M3ydyeHne CBOWCTB 3NEKTPOMAarHUTHBIX BOJIH C MOMOIIBIO bubanorexa HOK
MOOMIIBHOTO Tenedona" https://m.edsoo.ru/ff0b2c6ec
60 Pemenue 3agad Ha onpeieIeHre YacTOThl U JJIMHBI 3JIEKTPOMAarHUTHOW BOJIHBI
61 OnexTpoMarHuTHas npupoaa csera. CKopocTh cBeTa. BonHOBBIE cBOlicTBa cBETa bubmmoreka [IOK
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2 Ucrounuku cBera. [IpsMonuHeitHoe pactipocTpanenue cBera. 3armMeHus CoHLa u bubmmoreka [JOK
Jlynb1 https://m.edsoo.ru/ff0b3658
63 3akoH oTpakeHus cBeTa. 3epkana. PelieHue 3a1a4 Ha MPUMEHEHUE 3aKOHA bubanorexka [JOK
OTpaKCHUs CBETa https://m.edsoo.ru/ff0b38c4
64 IIpenomiienue cBeTa. 3aKOH MPETOMIIEHHSI CBETA bubmmorexa LHOK
https://m.edsoo.ru/ff0b3aea
65 [TonHoOEe BHYTpEHHEE OTpakeHHUE cBeTa. Mcnonb30BaHKEe MOJTHOTO BHYTPEHHETO bubanorexa [HOK
OTPaXEHUs B ONITUYECKUX CBETOBOAX https://m.edsoo.ru/ff0b3c5¢
66 JlaGoparopHas padora "UccaenoBanue 3aBUCMMOCTH yIJIa MPeJOMJICHUS
CBETOBOIO JIy4a OT YIJia NaJeHUus HAa rpaHule '"'Bo3ayx-crexio'"
67 VYpoxk-koHpepenuus "Vcnoap30BaHne MOJTHOTO BHYTPEHHETO OTPayKEHUS:
CBETOBO/IbI, OIITUKOBOJOKOHHAS CBS3b"
bu6mmoreka [IOK
68 JIun3el. OnTrueckast cuiia JMH3bI hitps://m.cdsoo.ru/fOb3f2c
. bubmuorexa [JOK
69 [TocTpoenne n300paskeHMit B TMH3aX hitps:/m.cdsoo.ru/fl0b4dda
70 JlabopaTopHasi padora "Onpenenenue GoKyCHOIo pacCTOSIHUSI 1 ONTHYECKOM bubnuoreka [IOK
CIWJIBbI coOuparomei JuH3b1" https://m.edsoo.ru/ff0b4206
bu6mmoreka [IOK
71 VYpoxk-koHpepenuus "OnTruuecKkue TMH30BbIe MPHOOPHI" hitps://m.cdsoo.r/fl0c0a7c
72 I'na3 kak ontudeckas cucreMa. 3peHue bubmmorexa LHOK
https://m.edsoo.ru/ff0b4684
73 VYpoxk-konpepenuus "edexrsl 3penus. Kak coxpanuts 3penue"
74 Paznosxxenue 6emnoro ceera B ciekTp. OnbiTel HetoToHa. CriokeHHe CEKTPaTbHBIX bubmmoreka [JOK
uBeToB. Jlucnepcust cera https://m.edsoo.ru/ff0c0f4c
75 JlabopaTopHasi pabora "OnbIThI 10 PA3JI0KEHHIO 0€J10I0 CBeTa B CIIEKTP U bubmmoreka [IOK

BOCIIPUATHIO IBETA NPEIMETOB IPU UX Haﬁ.mouemm yepe3 IBETOBLIC

https://m.edsoo.ru/ff0c0e2a
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puabTpsl"

Ypok-nipakTukyM "BoJTHOBBIE CBOMCTBA CBETA: NUCTIEPCHs, UHTephEPEHITNS 1

76
nudpaxus”

bubmuorexa [JOK

77 OmneiTel Pe3epdopna u mmaneTapHast MOJIEb aTOMa hits:/m.c dsocI)_.Iru JDe12a8

78 [Toctynatel bopa. Monens atoma bopa

79 Hcnyckanue u noryonieHrue ceeta arToMoM. KBaHuThl. JInHedaTbie CIEKTPhI bubmorexa [JOK
https://m.edsoo.ru/ff0c144c
bubmuorexa [JOK

80 Ypok-npaktukyMm "HabnroaeHue ciekTpoB CycKaHus" hitps:/m.c dsocI)l.ru 061550

81 PagnoakTUBHOCTE U €€ BUIEI bubmorexa LIOK
https://m.edsoo.ru/ff0c1672

82 Crpoenue atoMHoro siapa. HyknonHnas Moznens bubmmorexa LHOK
https://m.edsoo.ru/ff0c18ac
bubmuorexa [JOK

83 PanuoaktuBHBIC npeBpanieHus. M30Tomnsl hitps://m.c dsogru ff0clald

84 Pemenue 3amau no reme: "PannoakTuBHbIE npeBpaiieHus" buGnnorexa LIOK
https://m.edsoo.ru/ff0c1b4a

85 [lepuoa nmonypacnana

26 Ypok-koupepenius "PagnoakTUBHBIC U3IYYCHUS B IPUPOJIE, MEIUITMHE, bubmmoreka [JOK

TeXHHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHble peakiyu. 3aKOHbI COXPAHEHUS 3apsS0BOTO U MAaCCOBOTO YHCE bubmorexa [TOK
https://m.edsoo.ru/ff0c1¢c58

88 DHeprus CBA3U aTOMHBIX sifiep. CBsI3b MacChl U SHEPTUU bubmorexa HOK
https://m.edsoo.ru/ff0c1d7a

&9 Pemenue 3agau no reme "Snepueie peakiun'

90 Peakuuu cunrtesa u nenenus saep. Mcrounnku sneprun ConHIa v 3BE31 buGnnorexa LIOK

https://m.edsoo.ru/ff0c1e88
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Ypok-koHpepeHmus "SAneprHas sHepreTrKa. J{eHCTBUS paTuOaKTUBHBIX HU3ITYICHHUMA

91 " 1
Ha JKUBBIC OPTaHU3MBI
9 [ToaroroBka Kk KOHTPOJILHOM paboTe Mo Teme "INEKTPOMArHUTHOE TOJIE. 1 bubanorexa HOK
DneKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE siBIeHUS" https://m.edsoo.ru/ff0c223e
93 KonTposbHast padora nmo teme '""JjIeKTPOMArHUTHOE MOJI€. 1
JJIeKTPOMarHuTHbIe BOJIHbI. KBaHTOBbBIE siBJIeHHs"
94 [ToBTOpenue, 0606menue. JJaboparopusie padoThl o Kypey "B3aumoseiictue 1 bubmmoreka [JOK
Ten" https://m.edsoo.ru/ff0c245a
95 IToBTOpenue, o0o0mIeHne. Pernienne pacueTHBIX U KaUeCTBEHHBIX 33J1a4 10 TeMe 1 bubanorexa HOK
"TemnnoBbie MPOLECCHI" https://m.edsoo.ru/ff0c2572
96 [ToBTOpenue, 0600IIeHNE. Perenne pacueTHBIX U Ka4eCTBEHHBIX 3a/1a4 TI0 TEME 1 Bbu6nmuoreka [JOK
"KIIJI TerioBbiX aBurarencii” https://m.edsoo.ru/ff0c2a22
97 [ToBTOpenue, 06001meHne. Pemienne pacyeTHBIX U KaYECTBEHHBIX 33124 0 TEME 1 bubmmoreka [JOK
"KIL anekrpoycTaHOBOK" https://m.edsoo.ru/ff0c2b30
" " bubmmoreka [JOK
98 [ToBTOpenue, o6o6menue. JJaboparopusie paboThl Mo Kypcey "CBETOBEIC SIBICHUS 1 hitps://m.c dsof)l.ru 02652
99 [ToBTOpenue, 0606menue. PaboTa ¢ Tekctamu mo Teme "3aKOHBI COXpaHEHUS B | bubmuoreka [JOK
MeXaHHuKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, o6o6menue. Pabota ¢ Tekctamu no teme "Konebanust 1 BOTHBI" 1 E::g;;fg;gg/lﬁmc 268D
101 [ToBTOpenue, 0606menue. Pabota ¢ Tekcramu no teme "CBETOBEIC SIBICHUS" 1 ngg;;fg;gﬁimdmé‘
102 [ToBTOopenue, o6o0menue. Pabora ¢ Tekcramu no Teme "KBanroBas u simepHas 1
¢uzuka"
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
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