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NMNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha ypoBHE OCHOBHOTO O0INero oOpa3oBaHHsS COCTaBlieHa Ha
OCHOBE TMOJIOKEHUA M TpeDOBaHWH K pe3yjJbTaTaM OCBOEHHUs Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3oBaTe/ibHOM mporpammbl, npeactaBieHHbIx B PI'OC 00O, a Takke ¢ ydéTom
benepanbHoi pabovell mporpamMmbl BOCIHTaHus W KOHIENIMH mpenojaBaHds Y4eOHOro
npeaMera « Pu3nka.
Conepxanne  mporpamMmbl 1Mo ¢u3wke — HampaBieHO  Ha  (GopMHpoBaHHE
€CTECTBEHHO-HAYYHOH T'paMOTHOCTH OOYYaloIUXcss W OpraHM3alHI0 HM3Y4YeHUs (U3MKH Ha
JeATeIbHOCTHON OCHOBe. B mporpamme mo ¢usuke y4YUTHIBAIOTCS BO3MOXHOCTH Y4€OHOTO
npeamera B peanusauumu  TpedoBanuid @I'OC OOO k njnaHUpyeMbIM JIMYHOCTHBIM U
METalpeJIMETHBIM  pe3yjbTaraM  OoOydeHHs, a  TakkKe  MEXIpEIMETHbE  CBS3HU
€CTECTBEHHO-HAY4HbIX Y4EOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOI'0 0011Iero 00pa3oBaHMs.
[Iporpamma 1o ¢u3mKe ycTaHaBIMBaeT paclpelelieHHe y4eOHOrO MarepHajia 1o rojgam
o0ydeHust (Mo Kjaccam), mpemiaraeT MPUMEPHYIO TOCIEI0BATENLHOCTE HM3YYEHHS TEM,
OCHOBAaHHYIO Ha JIOTMKE Da3BUTHS MNPEIMETHOrO COAEpXaHUS M YYETe BO3PACTHBIX
0COOEHHOCTEH 00yUarOLIUXCS.
[Iporpamma no ¢usuke pazpaboTaHa ¢ LeNbIO OKa3aHUSA METOAUIECKOM MTOMOIIH YIUTEIO
B CO3/1aHUM paboYel mporpaMMbl 10 y4eOHOMY IIpeIMETY.
Dusnka ABIIETCH CHCTEMOOOPA3yIOIINM JIJIS €CTECTBEHHO-HAYUHBIX YUEOHBIX PEIMETOB,
IOCKOJIbKY (DM3HUECKHe 3aKOHBI JIeXKAT B OCHOBE IPOIECCOB U SABJICHHH, M3YYAEMBIX XHMHEH,
Ouosioruei, actpoHoMuer U ¢pu3ndeckoit reorpadueii, BHOCHT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTHHY MHpa, NpeJoCcTaBiseT Haubosee sCHble 00paslbl NMPUMEHEHUS HAy4YHOTO MeEToja
MO3HAHMSA, TO €CTh CII0CO0A MOTy4YeHHs JOCTOBEPHBIX 3HAHUH O MHPE.
Onna U3 riaBHBIX 3a1a4 (U3MYECKOro 00pa3oBaHHs B CTPYKType obiero obGpasoBaHus
COCTOMT B (hOPMHPOBAHHH €CTECTBEHHO-HAYYHONH T'PaMOTHOCTH H HHTEpEca K HayKe y
00yJaroIuUxCcs.
M3yuenne ¢usnku Ha 06a30BOM ypOBHE MpEAINOaracT OBJIAACHUE CIIEAYIOIIUMHE
KOMIETEHTHOCTAMH, XapaKTEPU3YIOLIMMHU €CTECTBEHHO-HAYUYHYIO IPAMOTHOCTD:
® HAY4YHO OOBSCHSTH SIBJIICHUS,
® OIIEHHMBATH ¥ IOHUMATh OCOOEHHOCTH HAYYHOT'O MCCIIEIOBAHHUS;
® WHTEPIPETUPOBATH JAHHbIE M HCIOJb30BAaTh HAydHBIE JIOKA3aTENIbCTBA IS
MIOJTy4€HHs BHIBOJIOB.
[lenn usyuenns (Gu3MKuM Ha ypOBHE OCHOBHOrO oOIlIero oOpa3oBaHHs OIMpPEAC/ICHbI B
Konuenuuu npenonasanus ydeb6Horo npeamera «®Pusrka» B 06pa30oBaTe/IbHBIX OpraHU3alHsIX
Poccuiickoii  ®esepanuy, peaau3yloOlMX OCHOBHbIE 001e00pa3oBaTebHbIE IPOrPaMMBI,
yrBepKA€HHON pewenueM Kosterun MunucrepcTBa npocsemneHuss Poccuiickoit @enepanuu
(mporoxoi ot 3 nekabpst 2019 r. Ne [1K-4BH).
Hean n3yvyenus pusuku:
® [puoOpeTeHHe HHTepeca W CTPeMJICHHS OOYYalOUIMXCS K HAaydHOMY H3y4YEHHIO
IIPUPOJIbI, Pa3BUTHE UX UHTEUIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTENH;

® Da3sBUTHE MPEJACTABICHUH O HAYYHOM METOJA€ TMO3HaHWS H (OPMHPOBAHUE
MCCJIEI0BATEIBCKOIO OTHOIICHHUS K OKPYKAIOIIUM SIBIICHUSM;

e (opmHpoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ysibTaTa U3ydeHHs OCHOB CTPOEHHUS
MaTepuH U QyHJIaMEHTAIbHBIX 3aKOHOB (PH3HKH;



e (opmupoBaHHE MpPEACTABICHUN O poJid DU3MKHU Ui pa3BUTUS JPYTHMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;
® Dpa3BUTHE TMPEJCTABICHHH O BO3MOXHBIX cdepax Oyaymed mpodeccHoHaTbHOM
NeSTeIbHOCTH, CBSI3aHHON ¢ (PU3MKOM, MOATOTOBKA K JaJIbHEHIIEMY O0yYEHHIO B 3TOM
HalpaBJICHUH.
JlocTukeHue HSTUX Lejded mporpaMMbl 10 (HU3MKE HAa YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHus o0ecrieurBaeTCsi pelIeHHeM CIeIYIONINX 3aAaq:
e puoOpeTeHHE 3HAHUH O JUCKPETHOM CTPOEHHHM BEIECTBA, O MEXAHHYECKHUX,
TEIJIOBBIX, YJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHUSX;
e [puoOpeTeHHe yMEHMH OINHUCHIBAaTH W OOBICHATH (H3UYECKHUE SBICHUS C
MCII0JIb30BAaHUEM TIOJTyYEHHBIX 3HAHUH;
® OCBOCHHME METOJOB DEIICHHUS IPOCTEHINNX pacuy€THBIX 3aJad C HCIIOJIb30BaHUEM
bu3nvecknx Mojenei, TROPYECKUX M MPaKTHKO-OPHEHTHPOBAHHBIX 3a]1a4;
® pasBUTHME€ YMEHMH HaAOMI0JaTh INPUPOJHBIE SBICHUS U  BBIOJHATH  OMNBITHI,
n1abopaTopHble pabOThl U IKCHEPUMEHTAIbHBIE HCCACIOBAHHS C MCIIOJb30BaHHEM
U3MEPHUTENTBHBIX IIPHOOPOB;
® 0CBOeHHE NpUEMOB paboTel ¢ HHpopMalMend (GU3HUECKOro COACpIKAHHUS, BKIIHOYAs
MHQOPMALIMIO O COBPEMEHHBIX JOCTH)KEHHSX (U3HUKH, aHAIW3 M KPUTHYECKOE
OlLleHMBaHHe WHpOpMaIHH;
® 3HAaKOMCTBO cO cepamu MpophecCHOHAIbLHON IEATEIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMHU TEXHOJIOTMSIMH, OCHOBAHHBIMHU Ha JOCTH)KEHHUSX (PU3MUECKOU HAYKH.
Ha wnsyyenne ¢usuku (6a30Bblil ypoBEHb) HAa YPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
orBoaMTes 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HefieN0), B 8 kiacce — 68 gacos (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 gaca 3 gaca B HEJIeIT0).

[Ipennaraemerii B mporpamme 1o ¢pu3uke nepedeHs JabopaTOPHBIX paboT U OTMBITOB HOCHUT
PEKOMEH/IaTEe/IbHBIA XapaKTep, YUYHUTeNlb JeNlaeT BbIOOp NpOBEAEHHUs JIabOpaTOpHBIX paboT u
OIBITOB ¢ Y4ETOM HHAMBH/YyaJIbHBIX OCOOCHHOCTEN 00Yy4alOLIUXCsl, CIIUCKA SIKCIIEPUMEHTATIBHBIX
3a/IaHu M, MPEIIaraéMbIX B paMKaX OCHOBHOI'O FOCY/1IapCTBEHHOT0 SK3aMeHa 10 (U3HUKe.



COJAEPKXAHHUE OBYYEHUS

7 KJIACC

Pasjen 1. ®u3uka u e€ posib B IO3HAHHH OKPYKAKOIIEro MHpa.

®usnka — Hayka o npupose. SBneHus npupojsl. PU3NYECKUE SBJICHUS: MEXaHHUYECKHUE,
TEIJIOBBIE, YIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Gusnueckue BenuuuHbl. M3mepenue ¢usznyecknx BenuyuH. Puszpyeckue IpUOOPHI.
[Torpemnocts u3mepenuii. MexayHapoaHas cuctemMa eIMHUIL.

Kak ¢u3uka u 1pyrue ecrecTBeHHbIE HayKH HM3y4daloT npupony. EcTecTBeHHO-Hay4HBIH
METOJl TMO3HaHWs: HaOIOJEHUEe, TOCTAaHOBKAa HAY4YHOTO BOIIPOCA, BBHIABIXKEHHE THIIOTE3,
SKCIIEPUMEHT 110 TIpOBEepKe Tumnore3, oObscHeHHe HaOmomaemMoro sBiaeHHs. OmnucaHue
(bu3MueCKHX SIBICHUH C MOMOIIBIO MOJIEIIEH.

Jlemoncmpauyuu.

1. MexaHndecKue, TEMIOBBIE, HTEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SBIICHHS.

2. Dusnuyeckue NMpuOOPLI U MpoUeaypa NMPSMBIX U3MEPEHHUH aHAJIOTOBBIM U HUGPOBHIM

npudopom.

Jlabopamopnsie pabomsi u onvimol.

1. OnpeneneHue LeHbI A€IEHUS KBl K3MEPUTEILHOTO IPHOOpa.

M3mepenne pacCTOSHUN.
M3mepenne o6bEma KUAKOCTH U TBEPIOTO Tea.
Onpenenenue pa3MepoB MajbIX TeJ.

M3mepenne TemmepaTypbl MpH TOMOUIM JKHIKOCTHOTO TEpMOMETpa M JaT4hKa
TeMIIepaTyphbl.
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6. IlpoBenenue wuccinenoBaHUsl MO MPOBEPKE TUIOTE3bI: NAJIBHOCTh MOJIETA LIAPHKA,
YUIEHHOIO0 FOPU30HTAIBHO, TeM O0oJIbIle, 4eM 0OJIbIIe BBICOTA MTyCKa.

Pasnen 2. Ilepponava/ibHbie CBeIEHHS 0 CTPOEHHH BENIECTBA.

CTtpoenune BellecTBa: aToOMbl W MOJIEKYJbl, MX pa3mepbl. OIBITbI, J10Ka3bIBAIOIIUE
JMCKPETHOE CTPOCHHUE BEIECTBa.

JlBwxenue dactuil BemecTBa. CBS3b CKOPOCTH JBHIXKEHHS YacTHI[ C TeMIEpaTypoH.
bpoynoBckoe naBwxkenue, audysus. B3aumojeiicTBHE 4YaCTHI[ BELIECTBA: MPUTHKCHHE H
OTTAJIKUBAHHUE.

ArperaTHble  COCTOSHHSL  BEIIECTBA: CTPOCHHE TIa30B, JKHUAKOCTEH W  TBEPIBIX
(KpucTajMyeckux) Ttel. B3amMocBsizb MeXJy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX

COCTOSAHHAX W HUX aTOMHO-MOJICKYJISIDHBIM CTPOCHHUEM. OcobeHHOCTH arperaTHbIX COCTOSTHUI
BO/IBI.

Jlemoncmpayuu.
1. HaGmonenue OpOyHOBCKOTO JBHKEHUS.
2. Habmopenue nudpdyzuu.

3. HabGmonenue siBneHui, OObSICHSIOUMXCS MPUTHKCHUEM WM OTTAIKMBAHUEM YaCTHIL
BEILECTBA.

Jlabopamopusie pabomsi u onvimol.

1. Ouenka quameTpa aTomMa METOIOM PSIOB (¢ KCoib30BaHUuEeM (oTorpaduii).
2. OnpITel 10 HAOIIOJCHUIO TEMJIOBOTO PACIIHPEHHUS T'a30B.

3. OnbITbl 10 0OHAPYKEHUIO ACHCTBUS CHUIT MOJIEKYJIIPHOTO MPUTSHKEHHUSL.
Paznen 3. /IBukenne u B3anMo/1eiicTBHE TeJl.



Mexannueckoe JABHIKCHHC. PaBHOMepHoe U HCPABHOMEPHOEC [IBHUKCHHE. CKOpOCTB.
CpeHsisi CKOPOCTh MPU HEPABHOMEPHOM JIBUKEHUHU. PacyéT myTu U BpEMEHU JBHXKECHUS.

SIBnenne wmHepuMU. 3aKOH WHEpUMU. B3aumopeicTBue Ten Kak NpUYMHA H3MEHEHMS
CKOpPOCTH JIBWXKEHHs Tesl. Macca kak Mepa MHepTHOCTH Tena. IlnotHocts BemectBa. CBsi3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IMHHIIE 00bEMA BEIIECTBA.

Cuna xak XxapakTepucThka B3auMopedctBus Ten. Cuia ynpyrocté W 3akoH ['yka.
M3mepenne cuibl ¢ MOMOIIBIO JWHAMOMETpa. SIBieHWE TATOTeHUs W cwila TshkecTd. Cuila
TSOKECTU Ha Jpyrux ruiaHerax. Bec rtena. HeBecomocts. CiriokeHHE CHIl, HAIllpaBIEHHBIX II0
OHOMU mpsMoi. PaBHoae#cTBytomas cuil. Cuiia TpeHust. TpeHue CKOJIbXKEHHs U TPEHHE MOKOS.
Tpenue B npupo/ie u TEXHUKE.

Jemoncmpayuu.

HaGmoienne MexaHM4eCKOro ABMXKEHHUs Tela.
M3mepenne cKopoCTH MPSIMOJMHERHOTO ABHKCHHUSL.
HaGnroenue siBjieHUs: MHEPIUH.
HabmroneHne n3MeHeHns: CKOPOCTH MPH B3aHMOIEHCTBHH TEJL.
CpaBHeHHE Macc 110 B3aUMO/ICUCTBHIO TeJl.
Crno)xeHue CUJl, HalIPABJIEHHbIX 10 OAHOM MPSAMOH.
Haéopamopnble padomel u onsimeol.
1. Omnpenenenue CKOPOCTH PAaBHOMEPHOTO JBHXKEHHs (LIapHKa B KHAKOCTH, MOJEIH
JIEKTPUYECKOI0 aBTOMOOMIIS U TaK JaJiee).
2. OnpeneneHue cpeHed CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa MO0 HAKJIOHHOM
IJIOCKOCTH.
3. Omnpenenenne IOTHOCTH TBEPIOTO Tea.
4. OTmbIThI, I€MOHCTPUPYIOLIHE 3aBUCUMOCTh pacTsDKeHUs (Aedopmariu) mpyXKHHBI OT
PUJIOKEHHOM CHIIBI.
5. OneITel, IEMOHCTPUPYIOIINE 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT Beca Tella
XapakTepa COIPUKACAIOLINXCSI TOBEPXHOCTEH.

Pa3znen 4. /laBiienne TBEPABIX TeJI, )KHAKOCTEH H Ia30B.

JlaBnenune. CriocoObl yMEHbIIEHHS U yBEeJIHUeHHs AaBieHus. [lapneHue raza. 3aBUCHMOCTb
JaBJIeHMs rasa oT o0béMa, TeMnepatypsl. [lepenada naBneHus: TBEPALIMU TeJIaMU, KUIKOCTSIMHU
v razamu. 3akoH [lackans. ITHeBMaTHYeckne MamuHBI. 3aBHCHMOCTH HaBJICHHS JXHAKOCTH OT
rayOunbsl.  ['mapocrarmdecknit  mapagokc. CooOmaromuecss cocynbl. ['HapaBiddecKue
MEXAHU3MBI.

Atmocdepa 3emin u armochepHoe napneHue. [IpudHMHBI CyIIECTBOBAHHUS BO3MYLIHON
obonouku 3eman. Onbir Toppuuernin. M3mepenue arMocdepHOro aBieHHUS. 3aBUCHMOCTD
aTMOC(hEPHOro JlaBJIeHUsl OT BBICOTBI HaA ypoBHEM Mops. [IpuGopbl masi H3MEpeHHUs
aTMOC(EpPHOTO JTaBJICHHUS.

JleficTBrE XKHUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJ0. BrITaskuBaromas (apXxuMenona)
cuiia. 3akoH Apxumena. [lnaBanue ten. BosmyxomniaBanue.

Jemoncmpauuu.

1. 3aBHUCHUMOCTE JJaBJICHMs raza OT TEMIEPATYPHI.

Ilepenava naBieHUs JKUIKOCTHIO H Ta30M.
CooOwaronyecst cocy/ibl.

['mapaBnauueckuit npecc.

[TposiBnenue neficTBUst aTMOCHEPHOro 1aBICHHUS.
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3aBMCHUMOCTb BBITAIKUABAIOIIEH CHJIBI OT OO0OBEMa NOTpY)KEHHOM 4YacTH Tela H
MJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKHBAIOUICH CHIIBI BECY BBITECHEHHOM JKUIKOCTH.

VYcnoBue 1uUiaBaHusl TeN: I[UJJaBaHUE WJIM MOTPY)KEHHE Tell B 3aBHCHMOCTH OT
COOTHOLIEHHUS INIOTHOCTEH Tea U )KUAKOCTH.

Jlabopamophbvie pabomsl u onvimel.

i

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOZe OT 00b&Ma MOrpyEHHON B XKHIKOCTH
4acTH Tela.

Onpenenenue BbITAIKUBAIOLIEH CHIIbI, JEHCTBYIOIIEH HA TeNO, IOrpy:XKEHHOE B
JKHUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHJBI, JCHCTBYIOIIEH Ha TEIO B
KHJIKOCTH, OT Macchl TeJa.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCHMOCTh BBITAJIKHBAIONIEH CHJIBI, ACHCTBYIOLIEH Ha
TEJIO B )KHMJIKOCTH, 0T 00b&Ma MOrpykEHHOH B )KHUIKOCTh 4aCTH T€jla U OT IJIOTHOCTH
JKHIKOCTH.

KoHcTpyupoBanue apeomeTpa HJIH KOHCTPYMPOBAaHUE JIOAKH M ONpEHEIIEHHE €€
rpy30110AbEMHOCTH.

Paznen 5. PaGora u MmomHoOCTh. JHEPrus.
Mexanunueckas pabota. MOIHOCTS.
[TpocTeie MexaHM3MbI: pblYar, OJIOK, HakKJIOHHas IUIOCKOCTh. I[IpaBmiio paBHOBeCHS

pblyara.

[TpumeHeHre npaBuia paBHOBECHs pblyara K OJIOKY. «30JI0TO€ MpPaBUIO» MEXaHHKH.

KIIJ1 npoctbix MexaHu3MoB. [IpocTbie MeXaHHU3MbI B OBITY U TEXHHKE.
Mexanuueckas sHeprusi. KuHeruueckas u mnoTeHuuanpHas sHeprus. lIpespaiienue
OJIHOTO BHJAa MEXaHUYECKOH SHEPruH B APYroi. 3aKOH COXpaHEeHHs YHEPTHH B MEXaHHUKE.
Jemoncmpayuu.

1.

[Ipumepb! MPOCTHIX MEXaHU3MOB.

Jlabopamopnusie pabomsl u onvimel.

1,

p
8
4,
8 KUIA

Onpenenenue paboThl CHIBI TPEHHs INPH PABHOMEPHOM JBHJKEHHH Tella II0
TOPH30HTAILHOM MTOBEPXHOCTH.

HccnenoBanue ycioBuii paBHOBECUsI pplyara.

Wzmepenne K11/ Hak10HHON MIOCKOCTH.

W3yuenne 3akoHa COXpaHEHHs] MEXaHUYECKOH SHEPIUH.
CC

Pa3jnen 6. TensioBbie siBJIeHHS.

OCHOBHBIE 10JIOKEHUS MOJIEKY/ISIPHO--KHHETUYECKON TEOPHH CTPOEHHs BelecTBa. Macca
M pasMepbl aToMOB W MoJsieKyjld. ONbIThl, [OATBEP)KJAIOIIUE OCHOBHBIE IIOJIOXEHHS
MOJIEKYISIPHO-KUHETUIECKOH TEOPHUH.

Mogenu TBEPIOTO, KHUIKOTO U ra3000pa3HOro COCTOSIHUM BemecTBa. Kpucrajumyeckue u
amopduble Tena. OObsICHEHHE CBONCTB Ta30B, XXUAKOCTEH W TBEPABIX TEJI HA OCHOBE MOJIOKEHHUH
MOJICKYJIIPHO--KMHETHYeCKOH Teopuu. CMmavyuMBaHWEe M KaNWUIApHble sBieHHA. TemnoBoe
pacLIMpPEHUE U CHKATHE.

Temneparypa. CBsi3p TeMmmepaTypbl €O CKOPOCTbIO TEIUIOBOIO JBHXKEHHS YaCTHII.
Buyrpennsis oHeprusi. CrnocoObl HM3MEHEHHsT BHYTPEHHEH JSHEpruM: TeIUlolmepenada H
coBepiieHre paboTel. Buab! Temnonepenaun: TEIIONPOBOAHOCT, KOHBEKLUS, U3TyYEHHE.



KommyecTBO TeruioTel. YenbHas TEIUIOEMKOCTh BeEIIECTBA. 1eMI000MEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TeIuioBoro Oananca. [InaBneHue U OTBepAECBaHHE KPHUCTAIMYECKHUX
BEILleCTB. YIenbHas Temaota IuiaBieHus. [lapooOpazoBanue u koHaeHcauus. Kcmapenwue.
Kuneunue. VYpaenpHas teriora mnapooOpa3oBaHMs. 3aBUCHMOCTb TEMIIEpATypbl KUIEHHS OT
aTMOC(EpPHOTO JABJICHHS.

Braxnocts Bo3ayxa.

DHeprus TOTUIMBA. Y AeNIbHAs TeIIoTa CrOpaHusl.

[Ipunuunsr pabotel TeruioBbix aBuraresneid KIIJ[ rteroBoro asurarens. TemsoBbie
JIBUTATEJIM U 3aLUTA OKPYXKAIOLLIEH CPEIbL.

3aKOH COXpaHEHMs U MPEBPALLEHUS SHEPTHH B TEIUIOBBIX IIPOLIECCaX.

Jlemoncmpayuu.

Habnoienue 6poyHOBCKOro ABMXKEHHUS.
Habmonenue nuddys3uu.
HaGnronenue siBjeHui cMayMBaHUs M KaWUISPHBIX SIBIICHUH.
HaGmroeHue TerioBoro paciiupeHus Tel.
W3menenue naBieHus raza npyu U3MEHEHUH 00bEMA U HAarpPEeBaHUU WIIH OXJIAXK/ICHUH.
[IpaBuia u3MepeHus TeMieparypsl.
Buae! renionepenauu.
OxnaxeHue pu COBEpIICHHH pabOTHI.
HarpeBanue npu coBepiieHUH pabOThI BHEITHUMH CHJIAMHU.
. CpaBHEHHUE TEMIOEMKOCTEN PA3IUNYHBIX BEIECTB.
. HaGnmonenue kuneHus.
. HabGmoieHue nocTosiHCTBa TeMIepaTyphl MPH IJIAaBICHUH.
13. Moaenu TerIoBBIX ABUTATEIICH.,
Jlabopamopnsie pabomsi u onvimel.
1. OmnbIThl MO OOHAPYKEHHIO IEHCTBHSI CHIT MOJIEKYJIIPHOTO IIPUTSDKEHUS.
OnbIThI 110 BBIPAIIIMBAHUIO KPUCTAIOB IIOBAPEHHOM COJIM HIIM caxapa.

VO NOW A WN P

P
= O

[EEY
N

3. OnpITbl 10 HAOTIOAECHHIO TEIIJIOBOTO PACIIUPEHHS Ia30B, XKUIAKOCTEH U TBEPABIX TEIL.
4. OmnpeneneHue 1aBjIeHUs BO3yXa B Oal/IOHE HINPHILIA.
5. OmpIThI, JEMOHCTPUPYIOIIHE 3aBHCHMOCTH JaBJIEHUS BO3IyXa OT ero oO0béMa H

HarpeBaHUs UIIH OXJIAXKICHHUS.
6. IlpoBepka ruIOTe3bl JIMHEWHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA XHAKOCTH B
TEPMOMETPHUECKOHN TpyOKe OT TeMIepaTyphl.
7. HalGmonenne u3MeHeHHs BHYTpPEHHEH SHEprHH Tejla B pe3yJbTaTe TeIuIonepenadd H
pabOThI BHEITHUX CHII.
8. HccnenoBanue sBlIeHUs TEIUI00OOMEHA IMPY CMEIUBAHUH XOJIOJHOM U ropsiaei BOMBI.
9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, IOJYYEHHOIO BOAOH IIpH TEIIOOOMEHE C
HarpeThiM METAUIMYECKUM LIHJIMHIPOM.
10. Onpenenenue yienbHON TEMIOEMKOCTH BEIIIECTBA.
11. MccnenoBanue nporecca ucrnapeHus.
12. OnpeneneHre OTHOCUTEIbHON BIQKHOCTH BO3AyXa.
13. OnpenieneHue yAeIbHOM TEIJIOTHI IJIABJICHHS JIbA.
Pazjen 7. DiekTpudeckne 1 MArHUTHBIE AABJICHHS.
Onextpusauus Ten. J[Ba poja 3JeKTpUYeCKUX 3apsaoB. B3ammopeiicTBHE 3apsHKEHHBIX
ten. 3akon KyioHa (3aBUCHMMOCTH CHJIBI B3aUMOIEHCTBHS 3apsOKCHHBIX TeJl OT BEJIMYHHBI
3apsi/I0B U PACCTOSIHUS MEXKY TEJIaMH ).



Dnexktpudeckoe nose. Hampsok€HHOCTD 3ekTpudeckoro mois. [IpuHIun cyneprnosuuu
3JIEKTPUUYECKHX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsiioB. DJIeMEHTapHBIH yeKkTpudeckuil 3apsa. CtpoeHue
aroma. [IpoBOIHUKH U IMAIEKTPUKH. 3aKOH COXPaHEHHUS AJIEKTPUYECKOTO 3apsija.

DJIEKTpUYECKUH TOK. YCIOBHsS CYLIECTBOBAHHS 3JIEKTPHYECKOro ToKa. McToyHMKH
MOCTOSTHHOTO TOKa. JIeWCTBHS 3JIEKTPUYECKOTO TOKa (TEIUIOBOE, XMMHYECKOE, MAarHHTHOE).
DIIEKTPUUECKUH TOK B )KHUIKOCTSX M ra3ax.

Onekrpuueckass 1enb. Cuna Toka. JiekTpuueckoe HampshkeHue. CONpPOTHUBIICHHUE
NPOBOJIHUKA. Y ICJIbHOE CONMpOTHBICHUE BemecTBa. 3akoH Oma U1 ydacTKa LIEMH.
[locnenoBarenbHoe U napajuieIbHOE COETUHEHUE TPOBOJHHKOB.

PaGoTa 1 MoIHOCTH 371eKTpHuecKoro Toka. 3akoH JDxoyis—JleHna. DnekTpudyeckue Lenu
¥ ITOTPeOUTENIH IeKTPHUECKON SHepruHu B ObITY. KOopoTKoe 3aMbIKaHHe.

[TocrostHHble MarHuTH. B3auMopeiicTBHE NOCTOSHHBIX MarHWUTOB. MarHuTHOE IIOJIE.
MarnuTHOe 1nosie 3eMii ¥ €ro 3HaueHUe Ui Ku3HK Ha 3emie. Onbit Opcrena. MarauTHoe mose
SJIEKTPUYECKOro Toka. [IpuMeHenne 371eKTpOMarHuToB B TEXHUKE. JIeHCTBHE MarHUTHOTO IOJIS
Ha [POBOJAHMK C TOKOM. DJEKTpOJABUrareilb IIOCTOSHHOro Toka. Mcnonb3oBaHue
5JIEKTPOJIBUraTeIeH B TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCIOPTE.

Omnpbiter  @apazies.  SIBneHue  snekTpoMarHWTHOM wHAYknmu. [IpaBuno Jlenna.
Onexrporeneparop. CrnocoObl MONTyueHHS DIEKTPHYECKONW OSHEPrHH. JJIEKTPOCTAHIMHM Ha
BO300OHOBJISIEMBIX HCTOYHHUKAX OHECPIrUH.

/lemoncmpayuu.

DneKTpu3aus Tell.

JIBa pojia 27IeKTPUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3apsDKEHHBIX TEL.
YCTpOHCTBO U IEHCTBHE YIEKTPOCKOIIA.

DJeKTpoCcTaTHYECKask HH/TyKIIHSL.

3aKOH COXPaHEHHMs IEKTPUUECKUX 3aPsiJIOB.

[IpOBOAHMKH U TMITEKTPHKH.

MonenrpoBanue CHIIOBBIX THHUN 3JIEKTPUYECKOTO TTOJISL.

McTouHuKHM NOCTOSITHHOTO TOKA.
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JIeHCTBHUS H/IEKTPUYECKOT0 TOKA.
. DIIEKTPUYECKUH TOK B )KHJIKOCTH.
. ['a30BbI# pazps.
. I3Mepenme cuiel Toka aMnepMeTpoM.
. I3mepeHue 21eKTpu4ecKkoro HarpspkeHUs BOJIbTMETPOM.
. Peoctar n marazuH conpoTHBICHH.
. B3aumoieficTBHE MOCTOSIHHBIX MAarHUTOB.
. MoznenupoBanye HEBO3MOXKHOCTH pa3ie/IeHUs IOJFOCOB MarHUTa.
. MojennpoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MArHUTOB.
. OneIT DpcTena.
. MaruuTtHoe nose Toka. DJIeKTPOMarHur.
. JleficTBME MarHUTHOTO TIOJISl HA TIPOBOJIHUK C TOKOM.
. DIIEKTPO/IBUTATEITH TIOCTOSTHHOTO TOKA.
. UccnenoBanue siBeHUs 2JIEKTPOMArHUTHON MHTyKIIHH.
. OnbiTer @apanes.

=
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. 3aBUCUMOCTh HallpaBJICHUA UHAYKOHUOHHOI'O TOKA OT yCJIOBPIfI €ro BOBHUKHOBCHHUA.
: 9neKTporeHepaTop MMOCTOSAHHOTI'O TOKAa.

N
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JIabopamopnbie pabomel u onvimel.

OneITHI 1O HAOJIOEHNUIO JIEKTPHU3ALMH TeJl HHIYKIUEH U IIPH COTPHKOCHOBEHHUH.

WccnenoBanue 1eicTBUS 31EKTPUYECKOTO M0 HA IPOBOJHUKY U JUDJIEKTPHKH.

CbHopxka 1 npoBepka padboThl HIEKTPUYECKOHN 1IETH IIOCTOSHHOTO TOKA.

M3mepenue u peryimpoBaHue CHIIbI TOKA.

W3mepenue u peryamupoBaHue HapsHKEHUS.

WccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO YEPE3 PE3UCTOP, OT COIIPOTHBIICHHS

pe3nCTOpa M HANPSHKEHHUS Ha PE3UCTOPE.

7. OnbITel, JEMOHCTPUPYIOLINE  3aBUCUMOCTh  3JIEKTPHYECKOIO  COIPOTHBIICHHS
IIPOBOJHMKA OT €r0 JJINHBI, IJIOL[aIA OTIEPEYHOT0 CEYEHUs U MaTepHala.

8. IlpoBepka npaBuiia CIO0XKEHHS HANPSHKEHUH IPH IOCIENOBATEIBLHOM COEAMHEHHH
JIBYX PE€3UCTOPOB.

9. IlpoBepka npaBuiia AJis CUJIbl TOKA P MapajLIEIbHOM COEIUHEHUH PE3UCTOPOB.

10. Onpenenenue padOTHI 3JTEKTPUUECKOTO TOKA, HAYILIETO YEPE3 PEIUCTOP.

11. OnpeneneHne MOLUTHOCTH JIEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12. I/ICCHGJIOBaHHe 3aBUCHMOCTH CHJIBI TOKaA, HAYIICTO Y€pe3 JIAaMIIOYKY, OT HAIIPsDKCHHS
Ha HEH.
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13. Onpenenenne KI1J] narpesarens.

14. MccneoBanre MarHUTHOrO B3aUMOJIEHCTBHS IIOCTOSIHHBIX MAarHUTOB.

15. U3yyeHue MarHMTHOTO IMOJII IIOCTOSSHHBIX MAarHUTOB IpH UX OObEJUMHEHMHM H
pa3/IeJIeHUN.

16. MccnenoBanue 1eMCTBUS 3JEKTPUUECKOI0 TOKA HA MATHUTHYIO CTPEJIKY.

17. OnpITbl, AEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbI B3aUMOJAECUCTBHS KAaTyIIKH C TOKOM H
MarHuTa OT CHJIbl TOKA ¥ HAIPABJICHUS TOKA B KATYILKE.

18. M3y4yeHue neiCTBUSI MArHUTHOTO MOJIS HA TPOBOJHHUK C TOKOM.

19. KoncTpynpoBanue u uzydeHue paboThl 3JE€KTPOABUTATENIS.

20. N3mepenue KIIJI anexTpoaBUrarenbHON yCTaHOBKH.

21. OnbIThl 10 MCCIICIOBAHUIO SIBJIICHHS 3JIEKTPOMArHUTHOM WHIYKLIMHU: HCCIIENOBaHHE

M3MEHEHUH 3HAYEHUS U HANPABJICHUS UHIYKIIMOHHOIO TOKa.
9 KJIACC

Pasnen 8. Mexanun4yeckue siBJIeHUS.

Mexanudeckoe nBmkeHne. MarepuanbHas Toyka. CucremMa orcuéra. OTHOCHTENHLHOCTh
MEXaHWYECKOro JBWKEHHWs. PaBHOMepHoe mpsimonuHelHoe 1BrkeHHe. HepaBHOMEpHOE
NpsIMOJIMHEHHOE JBMKeHUe. CpeaHsisi U MIHOBEHHas CKOPOCTh Tela IpH HEPAaBHOMEPHOM
JIBUKEHUH.

VYckopenue. PaBHOycKopeHHOE MpsiMoJirHelHOe aBmKeHne. CBobonHoe nmaneHue. OnbIThI
["anunes.

PaBHOMepHOe IBWXKeHHe 1Mo OKpyXHOCTH. [leprox u wactota oOpamenus. JIuneitHas u
yIJI0Bast CKOpOCTH. L{eHTpocTpeMuTeIbHOE YyCKOPEHHE.

[Tepseiii 3akon HetotoHa. Bropoit 3akon Hetotona. Tpetnii 3akoH Hetorona. IIpuHuun
CYNEPHO3ULUH CHIL.

Cuna ynpyroctu. 3axkon ['yka. Cuna TpeHus: CHJIa TPEHHUS CKOJIBKCHHs, CHJIA TPEHHS
IIOKOSI, IPYTU€ BUJIBI TPEHHUSI.



Cuna TsDKECTH W 3aKOH BCEMHPHOTO TSTOTEHHS. YCKOpPEHHE CBOOONHOTO IIaJCHUA.
JlBwxenue rmaner Bokpyr Connua. IlepBas kocmuueckas ckopocTs. HeecomocTe u
Neperpy3KH.

PaBHoBecue maTepuanbHOM TOYKU. AOCOIIOTHO TBEpAOE Teno. PaBHOBECHE TBEPIOrO Tena
C 3aKpeIIEHHON OChIO BpaleHus. MomMeHT cuiibl. L[eHTp TsKecTH.

WUmnynec tena. M3menenne ummynbca. MMmynbe cuiibl. 3aKOH COXpaHEHHs HMMILYJIbCA.
PeakTuBHOE JBH)XKEHHUE.

MexaHuueckas paboTta U MOIIHOCTh. PaGoTa cui TsKECTH, ympyroctd, TpeHus. CBs3b

SHEPrUH

1 pabotel. lloTeHUMaNbHAs SHEPrus Teja, MOMHSATOrO HaJ MOBEPXHOCTHIO 3EMIIH.

[lorennuanbHas YHEprus cKaToi npyxunsel. Kunernueckas sHeprus. Teopema 0 KUHETHYECKOH

SHEPruHu.

3aKoH COXpaHCHHA MEXaHUYECKOH OHEPIruu.

Jlemoncmpauyuu.

1,
2.
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8.
8.

10.
11.
12.
13.
14.
15.
16.

Habnroenne MexaHnuecKoro ABMXKEHHUS Tejla OTHOCUTENBHO PAa3HBIX TEJI OTCYETA.
CpaBHeHHE MyTed M TPAaeKTOPHUU IABM)KCHHS OJHOTO M TOrO XK€ Teja OTHOCHTEIbHO
pa3HBIX TeJl OTCYETA.

M3mepenune ckOpoCcTH U yCKOPEHUS NPSIMOTUHEHHOTO IBH)KEHHUS.

HccnenoBanme npu3HakoB paBHOYCKOPEHHOTO JIBH)KEHUSL.

HaGmonenue 1BmkeHns Tella Mo OKpY>KHOCTH.

HaOmoienne MexaHudeckux sSBICHHM, MPOUCXOIAINX B cucTeMe oTcuéra « Tenexkar
py e€ paBHOMEPHOM M YCKOPEHHOM JIBH)KEHUH OTHOCUTENFHO KaOMHeTa (pU3UKH.
3aBUCUMOCThH YCKOPEHHS Tella OT MAcChl TeNla U ACHCTBYIOIIEH Ha HETO CUJIBL.
Habtonenue paBeHCTBa CHII IPU B3aUMOJICHCTBUH Tell.

M3meHeHue Beca Tesla NpU yCKOPEHHOM JIBUKEHUH.

[lepenaya umiysbca Mpu B3aUMOJEUCTBUHM TeEII.

[IpeoGpazoBaHus SJHEPTUH MTPH B3aUMOICHCTBHH TEJL.

CoxpaHeHue UMIyjbca pU HEYIIPYTroM B3aUMOIEHCTBUU.

Coxpanenue umiyJsbca npu abCoNIOTHO YIPYTroM B3aUMOJEHCTBUH.

Habnronenue peakTMBHOTO ABHKECHUS.

CoxpaHeHne MeXaHHUUECKOH SHEpruu NIpU CBOOOTHOM MMaleHUH.

CoxpaHeHHe MeXaHMYeCKOW YHEPTHH TIPH JIBUKCHUH Tejla IO/ AeHCTBUEM NIPYKHUHEIL.

Jlabopamopnsie pabompsi u onsvimol.

1.

KoncrpyupoBanue TpakTta Uil pasroHa U JaJbHEMIIET0 paBHOMEPHOIO JABMIKECHHS
MIapHKa HITH TETEKKH.

Omnpenenenue cpeiHeidl CKOPOCTH CKOJIB)XEHHsI OpycKa WM JBIDKEHHS IIapUKa II0
HAKJIOHHOMW TIJIOCKOCTH.

Omnpenenenue yCKOpPEHHMsI Tela HPHU PAaBHOYCKOPEHHOM JBH)KEHUM IO HAKJIOHHOM
JIOCKOCTH.

McenenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM JBHXXEHUU 0€3
Ha4YaJIbHOU CKOPOCTH.

[IpoBepka rumoTe3bl: €CIM INpPH pPAaBHOYCKOPEHHOM JBIDKCHHHM 0e3 HayalabHOU
CKOPOCTHM TYyTH OTHOCATCS KaK psAJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOILIHE
IIPOMEKYTKH BPEMEHH OJIMHAKOBEI.

McenenoBanue 3aBUCHUMOCTH CHJIBL TPEHHUSI CKOJIB)KEHHS OT CHJIBI HOPMAJIBbHOIO
JIaBJICHUSI.

Onpenenenne k03¢ HurreHTa TpeHUs CKOIbKEHHUS.

Onpenenenue KECTKOCTH MPYKUHBL.



9. Omnpenenenue paboOThl CHUIBI TPEHHs IPH PABHOMEPHOM JBHXKCHHH Tela IO
TOPU30HTAIBHON TTOBEPXHOCTH.

10. Onpenenenure paboOThl CHJBI YIPYTOCTH IIPH IMOABEME Ipy3a C HCIOJIB30BaHHEM
HETIOABM)KHOTO M TIOJIBIXKHOTO OJIOKOB.

11. M3yueHue 3aKk0Ha COXpaHEHHS SHEPIHHU.

Paznen 9. Mexanu4veckune Ko/ieDaHHSA H BOJIHBI.

KonebatenpHoe aBukenne. OCHOBHBEIE XapaKTEPUCTHKH KoyleOaHMIl: MEpHOX, 9acToTa,
aMITUTya. MareMaTH4ecKHid W TIPY)XKUHHBIH MasTHUKA. [lpeBpalienre OSHEprud mpU
K0J1e0aTeIbHOM JIBUKCHHH.

3aryxarome Kosiebanus. BeinyxaeHHble konebanus. Pezonanc. MexaHHMYeCKHe BOJIHBIL.
CpoiicTBa MexaHu4ecKux BOJIH. [IpooapHbIe U nonepedHble BOIHBL. JIMHA BOJIHEI H CKOPOCTD
e¢ pacrpocTpaneHusi. MexaHu4yecKkue BOJIHBI B TBEPIOM Telle, CEICMHYECKHE BOJIHEL.

3Byk. [ poMKOCTH 3ByKa M BbicOTa ToHA. OTpaxkeHHe 3Byka. IH(pa3Byk U yIbTpasByK.

Jemoncmpauuu.

Habmonenue konebanuii Te Mo IeHCTBUEM CHIIBI TSDKECTH M CHIIBI YIIPYTOCTH.

HaGmroienne xonebanuii rpy3a Ha HUTU U HA IIPY)KUHE.

HaOmoienue BbIHYKICHHBIX KOJIEeOaHUH U pe30HaHca.

PacnipocTpaHeHue mpo/10/IbHBIX U TIONEPEYHBIX BOJIH (Ha MOJEIIH).

HaOGo1eHne 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYCTHYECKUN pe30HaHC.

Jlabopamopnsie pabomsl u onvimol.

1. OmnpeneneHue YaCTOThI U NEpHOJA KoJIeOaHHH MaTeMaTHYeCKOr0 MasTHHKA.

2. OmpezeneHue 4acTOThl U Mepruoa KojaeOaHui Npy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH Tepuoja KojeOaHWl MOJBEIICHHOTO K HHUTH rpy3a OT
JUTMHBI HUTH.
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4. WccnenopaHue 3aBUCHMMOCTH TepHoJa KosieOaHMH MPYXUHHOTO MAasSTHHKA OT MaccChbl
rpysa.
5. IlpoBepka He3aBMUCHMOCTH Tmepuoja KojeOaHWH rpy3a, MOABEUICHHOTO K HMUTH, OT
Macchl rpysa.
6. OnpIThl, JIEMOHCTPUPYIOLIME 3aBUCHMMOCTb IepHoJa KoieOaHWH MNPy HHHOTO
MasiTHUKA OT MAcChl rpy3a U MECTKOCTU MPY>KUHBI.
7. W3smepenue yckopeHus CBOOOTHOTO MaICHHUS.
Paszen 10. DiiekTpoMarauTHoOE MoJ1e H 3JIEKTPOMATHHTHBIE BOJIHBI.
DJIEKTPOMAarHUTHOE T10Jie. DJIEKTPOMArHuTHbIe BOJHBI. (CBONCTBAa 3JEKTPOMAarHUTHBIX
BoJH. [llkasa snexTpoMarHuTHBIX BOJIH. Mcnonp30BaHUE 2JIEKTPOMArHUTHBIX BOJH AJI COTOBOM
CBSI3H.
DiieKTpoMarHuTHas mpupojaa ceeta. CkopocTh cBeTa. BolHOBBIE CBOHCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa 2JI€KTPOMArHUTHBIX BOJIH.
2. BouHOBbIE CBOMCTBA CBETA.
Jlabopamopusie pabomei u onvimol.
1. M3yyeHue CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO MOOUIBHOrO TenedoHa.
Paznen 11. CBeToBble siB/IeHHS.
JlyueBast mozmens cBeta. Mcrounumku cera. [IpsMonmHEHHOE pacpOoCTpaHEHHE CBETa.
3armenus Connna u JIyner. Otpaxenue cBeta. [lmockoe 3epkaino. 3aKOH OTpaXKEHHS CBETA.



[Ipenomiienne cBeta. 3aKoH MpeomMileHus cBeTa. [1oHOEe BHYTpEeHHEE OTpaKCHHE CBETa.
Mcronb30BaHUE MOJTHOTO BHYTPEHHErO OTPAXKEHUsI B ONITHYECKMX CBETOBOJIAX.

JIunza. Xoa nyuer B smH3e. OmnrTHyeckas cucteMa (¢oToanmnapara, MHKPOCKONa H
Teneckona. [ 1a3 Kak ontu4eckas cucreMa. bIu3opyKkocTs U JalbHO30PKOCTb.

Paznoxenue 6enoro ceera B ciekTp. OnbiTl HetoToHa. Cl10XKEHHE CIEKTPAIBHBIX IIBETOB.
Jlucniepcus cera.

Jlemoncmpauuu.
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[IpssMosTMHEHHOE pacTIpOCTpaHEHUE CBETa.

OTtpaxkeHue cBeTa.

[Tony4yenue n300paskeHuU B JIOCKOM, BOTHYTOM U BBIIIYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTHveckuit CBETOBOJI.

Xop stydeit B cobuparoieit JInH3e.

X0/ 1ydeit B paccerBarOIEH JTUH3E.

[Tonydyenue n300pakeHHi € TOMOLIBIO JINH3.

[Tpunuun neiictBus poToanmnapara, MUKPOCKOIA U TEJIECKOIA.

10. Mozens rina3sa.
11. Pa3noxxenue 6en0ro cBera B CIEKTP.

12. [lonyuenue Oe0ro cBETa MPH CIOXKEHUHU CBETA Pa3HbIX LIBETOB.
JIabopamopnusie pabomeor u onvimeol.

:
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HccnenoBanue 3aBUCUMOCTH YIJIa OTPAXKEHHSI CBETOBOTIO JIyda OT YIJIa IaJCHHS.
W3yueHne xapakTepucTUK H300paXKeHHsl TPEIMETA B TUIOCKOM 3€pKaJI€.
MccnenoBanue 3aBUCHMOCTH yTJIa MPEJIOMIIEHHS CBETOBOTO JIy4a OT YIJla MMaJeHus Ha
TPAHHULIE «BO3LYX—CTEKIION.

[lorydyenne u3o0paXkeHH ¢ TTOMOIIBIO COOMparoIeH JINH3EI.

Onpeenenne GOKYCHOrO pacCTOSHHUS U ONTUYECKOM CUJIbI COOMpAIOLIEH JTMH3BI.
OmnbIThI N0 pa310kKEeHHIO O0€I0ro CBeTa B CIEKTP.

OmnpITHI MO0 BOCHPHATHIO LBETA MPEJAMETOB MPH UX HAOIIONECHUHM 4YEPe3 LBETOBHIE
(HUIABTPBIL.

Pa3znen 12. KBanToBbi€e siBJICHHS.

OmnbiTel Pe3epdopna u rianerapHas monenb atoma. Monens atoma bopa. Mcnyckanue u
norjouieHre ceera atoMoM. KBaHThl. JInHe#uaTsie ceKkTpsl.

PamnoaktuBHOCTE. Anbda-, Oera- m ramma-uzmydeHus. CTpoeHHE aTOMHOIO sapa.
Hyxionnas monens aromuoro siapa. Msoronsl. PagmoaktuBHble mpeBpamenus. Ilepron
noJypacmnaja aTOMHBIX SiZIEp.

SlnepHble peakuuu. 3aKOHbI COXPAHEHHs 3apsiJ0BOTO M MacCOBOT'O YUCEN. DHEPIus CBA3H
aTOMHBIX sizep. CBsi3b Macchl W SHeprud. Peakuuu cuHTe3a H JAeneHus suaep. Vctounuku
sHepruu CostHIa U 3BE3I.

Snepnas snepreruka. JleficTBUS paiMOaKTUBHBIX U3JIy4YeHUH Ha KUBBIE OpraHU3MEL.
Jlemoncmpauuu.
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CrieKTpbl U3JTy4eHHS U MOTJIOMIEHHUS.

CnexTpsl pa3TMYHBIX Ta30B.

CnexTp Bopopoa.

Ha6monenue tpekoB B kamepe Bunbcona.

Pa0oTta cyéTyrka MOHM3UPYIOIIUX U3TyYCHUH.

Perucrpanus u3mydeHus IpUPOJHBIX MUHEPAJIOB U IIPOYKTOB.



Jlabopamopusie pabomst u onvimeol.

1. HaOmoieHune CIIJIONTHBIX ¥ THHEHYaThIX CIIEKTPOB U3IIyYCHHUS.

2. WccnenoBanue TPEKOB: M3MEPEHHME SHEPrHM YacTHIBI IO TOPMO3HOMY IyTH (IO

doTorpadpusm).

3. H3mepenue paguoakTUBHOTO (oHa.

[MoBTOopHuTEILHO-0000 a0 U MOAYJIb.

[ToBTOpUTENEHO--0000IMAIONIHI  MOXYIh TpeJHa3Ha4eH M CHCTEMAaTH3alukd |
00001IIeH s TTPEJIMETHOTO COJIEPIKAaHUs U OTIBITA IeATEILHOCTH, TPUOOPETEHHOTO IIPH M3YYEHUH
BCEro Kypca (hM3HMKH, a TaKXkKe Ul MOJATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY 9K3aMEHY IO
¢bu3Kke 11 00ydarIUXCsi, BBIOPABIIUX 3TOT y4eOHBIN MpeaMET.

[Ipy W3y4YeHWH [JAHHOTO MOAYJISL pEaTU3yIOTCs M  CHCTEMATU3MPYIOTCS  BHJbI
JeSATeIbHOCTH, Ha OCHOBE KOTOPbIX OOECIeYMBAaeTCs JOCTHKCHHE IPEIMETHBIX H
MeTarpe/IMETHBIX TITAHHPYEMBIX pe3yJbTaToB oOydeHHus, GopMHpyeTCs e€CTeCTBEHHOHAy4YHas
IrPaMOTHOCTh: OCBOCHHME HAyYHBIX METOJOB HCCJIEIOBAaHUS SBJICHUN IPHUPOABI U TEXHHUKH,
OBJIQJICHUE YMEHHMSIMH OOBSACHATH (PU3MYECKHE SIBJICHUs, NPUMEHSSA IOJy4YECHHBIC 3HaAHHMS,
pelnaTh 3aJaud, B TOM YHCJIe KAYECTBEHHBIEC U YKCTIEPUMEHTATbHBIE.

[IpyHIMIIHATEHO NESATEILHOCTHBIN XapaKTep JaHHOTO pas3zeila pealu3yercs 3a C4€T TOoro,
4TO 00YyUaIOUIMECs BBINOJIHSIOT 3a/JaHusl, B KOTOPbIX UM IIPE/1IaraeTcs:

Ha OCHOBE TTOJIyUEHHBIX 3HaHWH Paclo3HaBaTh U HAYYHO OOBSACHATH (GU3NUECKHE SIBICHUSL
B OKpY KaloIllel NMpupo/ie ¥ MOBCEIHEBHOM XKU3HHU;

MCIIOJIb30BATh HAYUHBIC METOJbl MCCIIEAOBAHUS (QU3UYECKUX SIBJICHUH, B TOM 4YHUCIIE IS
[IPOBEPKU TUIIOTE3 U MOJYUYEHUS] TEOPETUUECKUX BHIBOJIOB;

OOBSCHATh Hay4YHbIE OCHOBbI HamOoJiee BaXHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTHIA,
HaIlpUMep, MPAKTUYECKOTO HCIIOIb30BaHUS pa3IMYHbIX HCTOYHHKOB DHEPrHH Ha OCHOBE
3aKOHa ITPEeBPAILEHUS] U COXPAHEHHUS BCEX M3BECTHBIX BUIOB SHEPTHH.



IIJIAHUPYEMBIE PE3YJBTATbI OCBOEHUS ITPOI'PAMMBI IIO ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

Nsyyenne (u3uku Ha YpPOBHE OCHOBHOTO oOmiero oOpa3oBaHUS HAMpPaBIEHO Ha

JOCTHKCHHUEC JIMYHOCTHBIX, MCTAIIPCIAMECTHBIX U ITPEAMCTHBIX 06pa30BaTeIII>HLIX PE3YJIbTATOB.

B pesyinbrate wu3ydeHus (HM3MKM Ha YPOBHE OCHOBHOIO oOIIero o0Opa3oBaHus Yy

oOyuarorerocst 0yyT copMUpOBaHbI CIEAYIOIIUE TUYHOCTHBIE PE3YIbTATHL B YACTH:

1) naTpHOTHYECKOTr0 BOCIIHTAHHS:

— MPOSBJICHUE UHTEPECA K HCTOPUH U COBPEMEHHOMY COCTOSHHUIO POCCHHCKOH (HH3HYECKOH
HayKH;

— IIEHHOCTHOE OTHOIICHUE K JTOCTHKEHHUSIM POCCHUCKHUX YUEHBIX--(PH3HKOB;

2) rpaskIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI0 BOCIITUTAHMS:

— FOTOBHOCTh K aKTHBHOMY YYacTHIO B 00CYXJICHHH OOIIECTBEHHO 3HAYMUMBIX U STHYECKHX
po6JIeM, CBI3AHHBIX C MPAKTHYECKAM IPUMEHEHHEM JTOCTHXEHUH QH3UKH;

— OCO3HAaHHUE BAXXHOCTH MOPAJIbHO--3THYECKUX IIPUHIUIIOB B AEATEILHOCTH YYEHOTO,

3) 3cTeTH4ecKOro BOCIIHTAHNS:

— BOCTIPUSITHE ICTETUYECKUX KayecTB (U3NYECKOM HAyKH: €€ TapMOHHYHOIO IIOCTPOECHHMH,
CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 O3HAHUSA:

— OCO3HAHME IIEHHOCTH (PU3UYECKOM HAyKH KaK MOIHOTO MHCTPYMEHTa IIO3HAHHUA MHPA,
OCHOBBI pa3BUTHS TEXHOJIOTHUH, BXKHEUINEH COCTaBIISAIONIEH KYIBTYPEI,

— pa3BUTHE HAy4YHOH JTH0O03HATEILHOCTH, HHTEPECa K UCCIIEI0BATENIbCKON NEATEIbHOCTH,

5) dopmupoBanusi KYJIbTYPbI 310POBbs B YMOIHOHAJIBLHOI0 0JIArOMOJIyYH:

— OCO3HaHME IIEHHOCTH Oe3omacHOro oOpa3a JKU3HHM B COBPEMEHHOM TEXHOJIOTHMYECKOM
MHUpE, BaXHOCTH MpaBuUil 0O€30MacHOTO IOBEJEHUsS Ha TpPaHCIOPTE, Ha Joporax, ¢
HJIEKTPUYECKUM U TETIJIOBBIM 000pyAOBaHUEM B JOMAITHUX YCIOBHSX;

— cpopMHUPOBAHHOCTH HaBBIKA pedieKcHu, MPU3HAHUE CBOETO IpaBa Ha OLIMOKY U TAKOIo
Ke TpaBa y Ipyroro 4ejoBeKa;

6) TPy10BOT0 BOCIIHTAHHUS:

— aKTHBHOE yJacTHe B PEIICHHH MPaKTHYECKHX 3ajad (B paMKax ceMbH, 00pa3oBaTeIbHOM
OpraHu3aluy, Iopoja, Kpas) TEXHOJIOIMYECKOHM M COLMaJbHOH HaIlpaBJICHHOCTH,
TPeOYIOUIMX B TOM YUCTIE U PU3MUECKUX 3HAHUH;

— MHTEPEC K MPAKTHYECKOMY U3yUYeHHIO TIpodeccuii, CBI3aHHBIX C (PU3UKOIA;

7) 3K0JI0rH4eCKOro BOCIIUTAHHS:

— OpHMEHTallusi Ha NpUMeHeHHe (U3MYECKUX 3HAHWW Ui pelleHHus 3ajad B 00acTH
OKpYXaroulei cpe/pl, MJIaHUPOBAHUS MOCTYNKOB U OIEHKHM HMX BO3MOMKHBIX IIOCJICACTBHH
JUTSL OKPYKAKOIIEH CpeIbl;

— OCO3HAHHE TII0OATLHOTO XapakTepa SKOJIOTMUECKUX MPoOIIeM H IyTeH UX PEeLIeHHs;

8) ajanTanuM K H3MEHSIIHMCSH YCI0BHAM COIHAJILHOH H IPHPOJIHOH Cpeabl:

— noTpeOHOCTh BO B3aUMOJICHCTBUM MPHU BBIIOJHEHHWH HCCIECIOBAHUA H IIPOCKTOB
(bu3nYecKoit HarpaBJIEHHOCTH, OTKPBITOCTD OTBITY ¥ 3HAHUSM APYTHX;

— MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO AEATENBHOCTD;

— noTpeOHOCTL B (JOPMHUPOBAHHWHM HOBBIX 3HAHHM, B TOM uucle (OPMYIMPOBaTH HIEH,
MOHATHS, TUTIOTE3BI O PU3NIECKNX 00BEKTAX U SBICHUSAX;



® — OCO3HaHME JAe(PUIMTOB COOCTBEHHBIX 3HAHUN ¥ KOMIIETEHTHOCTEH B 00J1acTH (PU3HKH;

¢ — [UIJaHUPOBAHHUEC CBOCTO PAa3BUTHUA B HpI/IO6pCTCHI/II/I HOBBIX (1)I/I3I/I‘ICCKI/IX 3HaHI/II7I;
¢ — CTPEMJICHHUC aHAJIU3UPOBATH W BBIABJIATH B3aUMOCBS3H IMIPUPOIBI, O6I.I.ICCTBa H D3KOHOMHKH,
B TOM YHCJIE C HCITIOJIb30BAHHUEM ¢)H3I/I‘IGCKI/IX 3HaHI/II7I;

® — OLEHKa CBOMX JEHCTBHUH C YY€TOM BIIMSHHMS Ha OKPYXalOLIYI0 Cpedy, BO3MOXHBIX
rI100AIbHBIX TOCIIEICTBHM.

METAIIPEIMETHBIE PE3YJIbTATBI

B

pe3yibTaTe OCBOEHHS TIpOrpaMMBI 10 (U3WKe Ha YpOBHE OCHOBHOTO OOIIEro

obpaszoBanus y oOyuwatomerocs OyayT chopMHpOBaHEI MeTampeIMeTHbIE pPe3yJbTaThl,
BKJIKOYAKOUIME T03HABATE/IbHbIE YHUBEpPCAJIbHbIC Yy4YeOHbIC JACHCTBUS, KOMMYHHUKATHBHBIE
YHUBEpCaJbHblE yueOHbIE ACHCTBUS, PETYJISITUBHBIC YHUBEPCAIbHBIC YUeOHBIE NEHCTBHSL.

[TosnaBaTe/ibHbIC YHHBepCAIbHbIE y4eOHbIE AeHCTBHSA

ba3oBbIe JlIorHYecKue 1ecTBUA:

BBISBJIATH M XapaKTEPHU30BaTh CYIIECTBEHHbIE IPU3HAKH 00BEKTOB (SBJICHUM);
YCTaHaBJIMBATh CYLIECTBEHHbIN MPU3HAK KIacCH(UKALKU, OCHOBAHHUS JJ1s1 00001IeHUs
M CPAaBHEHHS;

BBIABJIATH 3aKOHOMEPHOCTH M IPOTHUBOPEYMs B pacCMaTpUBaeMbIX (pakTax, JaHHBIX U
HaOJIIOICHUSAX, OTHOCSIIMXCS K QU3NIECKUM SIBJICHUSAM;

BBIABJIATH IIPUYMHHO--CIIE/ICTBEHHBIE CBSA3M IPU U3YyYCHHU (PU3UYECKUX SBICHHH H
IIPOIIECCOB, JIeJaTh BBIBOJBI C HCIIOJIb30BAaHHEM JIEAYKTUBHBIX W WHAYKTHBHBIX
YMO3AKJIFOYEHHH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3UUECKUX BEJIMUHH;
CaMOCTOATENbHO  BbIOMpaTh crnoco0 pemnieHuss y4eOHOM  (u3MYecKOH 3aaaqyu
(cpaBHEHHME HECKOJbKMX BapUAHTOB peIIeHHs, BHIOOp Haubolee HOAXOIMAIIETO C
Y4ETOM CaMOCTOSATEIBHO BBIJECIICHHBIX KPHTEPHEB).

ba3oBbie Hcecesie10oBare/ibCKue 1eHCTBUS:

Padora

UCII0JIb30BATh BONPOCHI KAK MCCIIE0BATEIbCKUM HHCTPYMEHT II03HAHUS;

IPOBOJMTL 110  CaAMOCTOSITEIBHO ~ COCTABIIEHHOMY IUIaHY OIBIT, HECIIOXHBIH
(busnuecknit sKCriepuMeHT, HeOOJIbIIOE HeCTeI0BaHHE QUIUIECKOTO SBICHHS;
OLIEHUBATh Ha NPUMEHMMOCTh U JOCTOBEPHOCTh MH(OPMAIIHIO, NOJyYEHHYIO B XOH€
MCCIIeI0BaHMs UITH SKCIIEPUMEHTA,

CaMOCTOATENIbHO  (opMyIMpoBaTh 0000IIEHHST M BBIBOABI IO  pe3yjabTaraMm
IIPOBEIEHHOTO HAOJIIOICHUs, OIIbITa, HCCIICJOBAHUS;

NPOTHO3UPOBATH BO3MOXKHOE JlajbHEHIIee Pa3BUTHE (PU3UUECKUX MPOLECCOB, a TAKKE
BBIJIBUIaTh IIPEAIIOI0KEHU 00 UX Pa3BUTUU B HOBBIX YCJIOBHUSX U KOHTEKCTaX.

¢ uHpopmanmeit:

NPUMEHSATh Pa3jIMuHble METO/bl, HHCTPYMEHTbI M 3alpoChl IpH MOHCKE U OTOOpe
WHGOPMAIIMK MM IaHHBIX C YYETOM MPEUI0KEHHOH yueOHOM (HH3MIecKo 3a1aum;
aHaJIM3UPOBATh, CHCTEMATH3UPOBATh U MHTEPIPETUPOBATh WHPOPMAIMIO Pa3IMIHBIX
BUJIOB ¥ )OPM Tpe/ICTaBICHHUS;



CaMOCTOSATEJILHO BBHIOMPATh ONTUMAbHYIO (OpMy MpeAcTaBieHHs HHpoOpManuud U
WUTIOCTPUPOBATH pEIaeMble 3aJauyd HECIOKHBIMH CXEMaMHM, JuarpaMMaMH, WHOH
rpadukoi ¥ UX KOMOWMHAITUSMH.

KommyHukaTuBHbIe yHHBepcaJIbHbIe y4eOHbIe AelicTBHS:

B X0J¢ 00CyXjeHus ydeOHOro Marepuaia, pe3yJbTaToB JIa0OpaTOpHBIX pPaboT
IIPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY 00CY»XAaeMOH TEMBI U BBICKA3bIBaTh HJEH,
HalleJIeHHBIE Ha pellleHre 3a/1a9d ¥ oJyIepKanue 0JIaroXenaTeIbHOCTH OOIEHHUS;
COTMOCTABJIATh CBOM CYXJIEHHS C CYXICHUSMH JpyTHX YYacTHHKOB JHAJIOra,
oOHapy»KUBaTh Pa3IMuUe U CXOACTBO MO3UIIMNA;

BBIp@XaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MACbMEHHBIX TEKCTaX;

nyOJMYHO — MPEJCTABISATH  PE3YJbTaThl  BBIMOJHEHHOTO  (PU3MYECKOro  OIbITa
(3KCTIepUMEHTa, UCCIIeIOBAHHUS, TPOEKTA);

MOHUMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHONH W MHIMBUIYAJIBHOHW PabOTHI
IPU pElIEHUN KOHKPETHON (PU3HUYECKOH POOIEMBI;

NPUHUMATH 1IeJTH COBMECTHOW JesATeIbHOCTH, OpraHW30BBIBAaTh AECUCTBHUS 10 €€
JIOCTHXKEHUIO: paclpe/iesiTh POJIH, 00CYXKIAATh MPOLECCHl U pe3yIbTaThl COBMECTHOU
paboThl, 06001aTh MHEHHS HECKOJIBKHX JIFOJICH;

BBITTOJTHSATE CBOKO 9acTh pabOThI, JOCTHUTAs KAYeCTBEHHOTO pe3ysbTara M0 CBOEMY
HalpaBJICHUIO U KOOPAUHUPYS CBOU ACHCTBHS C IPYTMMH YI€HAMHU KOMaH/IBI;
OIICHMBATh Ka4yeCTBO CBOEro BKJIaga B OOMMA MPOAYKT IO KPUTEPHIM,
CaMOCTOSITENIbHO CHOPMYJIMPOBAHHBIM YUYaCTHHUKAMHU B3aUMOIECHCTBHUS.

PeryasTuBHbIe yHUBeEpca/IbHbIE Y4eOHbIE 1eHCTBHS

Camoopranmszanmus:

BBISIBJISITH TPOOJIEMbI B )KU3HEHHBIX U Y4€OHBIX CUTyallUsX, TPEOYIOIMX I PEILCHHUS
(bU3HYECKUX 3HAHHUH;

OPHEHTHUPOBATBCS B PA3IMYHBIX MOJIXOJAaX IMPHUHATUS pEIIeHUH (MHIUBHAyaIbHOE,
IIPUHATHE PEILICHHUS B IPyIIINe, IPUHITHE PEIICHUN TPYIION);

CaMOCTOSITEJIBHO COCTaBJISATh AITOPUTM pelleHHus (U3MYECKOH 3a7aydl WM IUIaHa
HCCIICZIOBAHUS. C YUYETOM HMEIOIMIUXCS PEeCYypcoB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHpOBaTh IIpeularaéMble BAPHAHTHI PEIICHUMH;

Jie/1aTh BBIOOP U OpaTh OTBETCTBEHHOCThH 3a pEIlIEHHE.

CaMOKOHTPOJ'lb, IMOUHOHAJbHbIA HHTEJLJIEKT:

JlaBaTh aJIeKBAaTHYIO OLEHKY CHUTYalluu U MpeylaraTh IUIaH €€ H3MEHEHHS;

OOBACHATH TPHUYMHBI JOCTHKEHUS (HEIOCTIKEHUS) pe3yJIbTaTOB JAEATEIbHOCTH,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JICATEIBHOCTD (B TOM YHCIIE B XOJ| BBIIOTHEHHS HU3HYECKOTO
MCCIICJIOBAaHUS WMJIM IIPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENHCTB, H3MEHHUBIIMXCS
CUTYyallui, yCTAaHOBJIEHHBIX OIMOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE Pe3yJIbTaTa LIEJIU U YCIOBHUSM;

CTaBHUTH ceOs Ha MECTO JPyroro 4ejoBeka B XOJ€ CIOpa WU JUCKYCCHH Ha HAyYHYIO
TE€MY, IOHUMaTb MOTUBbI, HAMEPEHHUS H JIOTHKY JAPYyroro;

IIpU3HABaTh CBOE NpaBO Ha OMMOKY NpH peIIeHHH (QU3MYECKUX 3aJad HIH B
YTBEPXKJACHHUSIX HAa HAyYHbIE TEMBI U TaKO€ e MPaBo APYyTroro.



MNPEJMETHBIE PE3YJIbTATDI

K kouiy oOyuenus B 7 KJjacce IpeIMETHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHEI
oTpaxkaTrh ¢HOPMUPOBAHHOCTH Y 00YUJAIOIINXCSI YMEHHH:

MCIIONB30BATh  MOHATHs: (PU3MYECKHMEe H XHUMHYECKHE SBJICHUS, HaOIIONEHHE,
SKCIIEPUMEHT, MOJIejb, TUIIOTE3a, €AUHHUIBI (PU3NUYECKUX BEJIMYMH, aTOM, MOJIEKYIA,
arperaTHbIe COCTOSIHHSI BelllecTBa (TBEpIOE, XKHIKOE, ra3o00pa3sHOE), MEXaHHYECKOE
JBWKeHWe  (paBHOMEpPHOE, HEpaBHOMEpHOEe, MPSMOJIMHEHHOE), TPacKTOpH,
paBHOJCHCTBYIOIIAs cwuia, aedopmanus (ympyras, IUIACTHYECKas), HEBECOMOCTb,
coo0IIaroIIuecs COCYIbl;

paznuuath sBrieHus (I dys3us, TemIoBoe IBMKEHHE YaCTUI[ BEIIECTBA, PABHOMEPHOE
JBH)KEHHE, HepaBHOMEPHOE JBIKCHHE, WHEpIUs, B3aUMOICHCTBHE TeJl, PAaBHOBECHE
TBEP/ABIX Tel € 3aKpEIUIEHHONM OCBKO BpallleHUs, INepefada OaBJICHUS TBEPIABIMU
TeJIaMH, JKUIKOCTAMH U razaMu, aTMoc(hepHoe AaBlieHHE, IIJIaBaHUE TeJl, IPEBPALICHUSA
MEXaHUYECKON SHEPIvH) 110 OMUCAHUIO UX XAPAaKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JIJaHHOE (U3UYECKOE SBICHHE;

pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUYECKUX SBICHUH B OKPYXalOLIEM MHDE, B
TOM 4YHcie (u3ndecKkue SBICHUS B NPUPOZAE: MPUMEPHl ABHKEHHS C Pa3IMYHBIMH
CKOPOCTSAMH B JKMBOH M HEXKHBOH NpHpOJE, AECHCTBUE CHJIBI TPEHHS B IPHPOJE H
TeXHHUKe, BIMsHUE aTMOC(PEpHOro [IaBJiCHHs Ha JKUBOW OpraHusM, IUIaBaHHE PBIO,
pBIYard B Tejie 4eJOoBeKa, IIPU 3TOM IMEePeBOJUTH NMPAaKTHUYECKYIO 3ajady B y4eOHYIo,
BBIZICISATH CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKU) PU3NIECKUX SBIICHHIA;

OIUCHIBATh U3y4YEHHBIC CBOWUCTBA Te M (PU3MYECKHE SIBICHUS, UCIIONB3Ys QU3NYECKHE
BEJIMYMHBI (Macca, 00BEM, TUIOTHOCTh BEHIECTBA, BpeMs, IIyTh, CKOPOCTh, CPEXHSASA
CKOPOCThb, CHJIa YIPYIOCTH, CHJIa TsDKECTH, BEeC Tejla, CHla TpPEHHs, HaBJICHHE
(TBEpmOro Tena, KUAKOCTH, Ta3a), BBITAJIKHBAIOINAS CHJA, MeXaHWdeckas pabora,
MOILIHOCTb, IIJIEYO CHJIBI, MOMEHT CHJbl, KOI()(UUIHUEHT MOJE3HOrO AECHCTBUS
MEXaHU3MOB, KMHETHYECKas W MOTCHLMAIbHAs JHEPIus), NPH OIMUCAHMU IPABUIIBHO
TPAaKTOBATh (PM3UUECKHH CMBICI UCIIOIb3YyEMBIX BEJIMYHH, UX 0003HAYEHHUs U €AUHHILIBI
¢u3ruecKrX BEIWYUH, HAXOMUTh (OPMYIBI, CBS3BIBAIOIIME JaHHYIO (H3HYECKYIO
BEJIMYMHY C JPYTMMHU BEJIWYHHAMH, CTPOUTH TI'padUKH H3YYEHHBIX 3aBHCHMOCTEH
(bU3NYEeCKUX BEINYHH;

XapakTepu3oBaTb CBOHCTBa TeJd, (PU3WYECKUE SBICHUS M IPOLECCH], HCIOJIb3Ys
IIpaBHJIa CIIOKEHMs CHJI (BJIOJIb OJHOM IpsiMOi), 3akoH I'yka, 3akoH Ilackans, 3akoH
ApxumeJa, TpaBWIO PaBHOBECHs pbrdara (0J10Ka), «30J0TOE INPABHIO» MEXaHUKH,
3aKOH COXPaHEHHMs MEXAHWYECKOH ODHEPrud, IIpd 3TOM JaBaTh CJIOBECHYIO
(GOopMyJIMPOBKY 3aKOHA M 3aITUCHIBATh €r0 MATEMaTHYECKOE BBIPAXKCHHUE;

00BACHATH (U3UUECKHE SBJIEHMS, IPOLECChl W CBOWCTBA TEJ, B TOM 4YHCIE H B
KOHTEKCTE CUTYyallud MPaKTHKO-OPUEHTUPOBAHHOI'O XapakTepa: BBIABIATE MPHIHHHO-
-CJIE/ICTBEHHbIE CBSI3H, CTPOUTH OOBSCHEHHE U3 1—2 JIOTHYECKHX LIAroB C ONOPOM Ha
1-2  u3y4yeHHBIX CcBOWcTBAa (U3MYECKUX SBICHUH, (U3MYECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

pemaTh pacyéTHbIe 3agayd B 1—2 JEWCTBHUS, HWCIONB3Ys 3aKOHBI U (OPMYIIHL,
CB3bIBAIOIIME (DU3MUECKME BEJIMYMHBI: HA OCHOBE aHajlu3a YCJIOBHS 3a1a4d
3aIMCBIBATh KPATKOE YCJIOBHE, MOICTABIATH (DU3UUECKUE BEIMYHHBI B (GOPMYNBl H



IIPOBOJIMTH PacYEThl, HaXOJUTh CIPABOYHBbIC JaHHBIE, HEOOXOIMMBIEC IUII PELICHHUS
3aj1a4, OICHUBATh PEATMCTUYHOCTD MOJYYEHHOH (PU3MUECKON BETMYUHBL,
pacrosHaBaTh MpOOJIEMBI, KOTOPbIE MO)KHO PEIIUTh IPH HNOMOINM (U3MYECKHX
METOJIOB, B OIIMCAaHWUU MCCIIEJOBAaHUS BBIAEIATH IIPOBEPIEMOE IPEANIOIOKECHHE
(rumore3y), pas3iMyaTh W HMHTEPHPETUPOBATH IIOJIYYEHHBIA pE3yJbTaT, HaxXOIHTh
OLMOKHU B XOJI€ OTbITA, A€JIaTh BEIBOJBI 110 €T0 PE3YIbTATaM;

MIPOBOJIUTH OTIBITHI TI0 HAOMIOJIEHUIO (U3HUSCKHUX SIBICHUN WM (U3HYECKHX CBOMCTB
Tel:  HOpMYIMpPOBaTH TIpOBEpsieMble TPEANONIOKEHUs, COOMpaTh YCTaHOBKY U3
Mpe;UI0KEHHOr0 000Py10BaHH s, 3aIIKCHIBATh X0/ ONbITA U POPMYJIUPOBATH BBIBO/IBI;
BBIMIOJIHATH MIPSIMbIe U3MEPEHUS PACCTOSIHUS, BPEMEHH, MacChl Tela, 00bEMa, CHIIbI U
TEMIIEPATYPhl ¢ MCIOJIh30BAHMEM aHAIOTOBBIX M IM(POBBIX NMPHOOPOB, 3allUCHIBAThH
ToKazaHus MPUOOPOB € YUETOM 3aJaHHOH aOCOIOTHON MOTPEIIHOCTH U3MEPEHHUH;
POBOJIUTH MCCIIEIOBAHNE 3aBUCHMOCTH OJHOW (PU3MYECKOH BENIUYMHBI OT APYroHd ¢
MCITIOJIb30BAHUEM IIPSMBIX M3MEPEHHH (3aBUCMMOCTH IIyTH PaBHOMEPHO IBIKYIICTOCS
TeJla OT BPEMEHHU JIBH)KEHMS Tela, CHJIbI TPEHHS CKOJIBXEHHUS OT Beca Tella, KaueCcTBa
00pabOTKM TMOBEPXHOCTEH Tel M HE3aBUCUMOCTH CHUIBl TPEHUS OT IUJIOLIATH
CONPUKOCHOBEHUS TeJl, CUJIbl YIIPYTOCTU OT YJUIMHEHMS MPYXKUHBI, BHITAIKUBAIOIIEH
CWIbl OT O0OBEMa NOrpyEHHOW dYacTH Telda M OT IUIOTHOCTH JMKHIKOCTH, €€
HE3aBUCUMOCTU OT IUIOTHOCTH Tefla, OT IJIyOMHBI, HA KOTOPYIO IIOTPYXEHO TEJO,
VCIIOBUH IIJIaBaHUs TeJl, YCIIOBHH paBHOBeCHs pbl4ara W OJIOKOB), yJacTBOBaTh B
IUTAaHUPOBAHUU  y4eOHOTO HUCCIIeIOBaHHs, COOMpaTh YCTaHOBKY M  BBIIIOJIHATH
U3MEepeHUsl, Cleays MpeUIOKEHHOMY TIaHy, GUKCHUpPOBATh Pe3yibTaThl IOIydEeHHOH
3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BHIC NPEAIOKEHHBIX TaONUI U TpadUKOB,
JIeJ1aTh BBIBO/IBI IO pPe3yJIbTaTaM UCCIICIOBAHUS;

IIPOBOJMTH KOCBEHHBIE HW3MepeHHs (U3MUECKUX BETWYMH (IUIOTHOCTh BEIECTBA
KUIAKOCTH W TBEPAOrO Tela, CHUJA TPEHUS CKOJBXCHHUs, IaBJICHHUE BO3JyXa,
BBITAJIKUBAIOLAs CHWJIa, JCHCTBYIOLAss Ha TMOrpYyKEHHOE B XKHUIAKOCTH TeIO,
K03 PHIIMEHT MONE3HOrO JEHCTBHUS MPOCTBIX MEXaHU3MOB), CIELys IPEJIOKECHHON
MHCTPYKIIMU: IIPU BBIIOJHEHUH U3MEPEHHUI COOMpPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYHCIIATh 3HAYEHNUE UCKOMOH BETTUYMHEI,

co0mogaTh MNpaBWiIa TEXHUKH Oe3omacHOCTH mpud paboTe ¢ J1abopaTOpHBIM
o0opy/I0BaHUEM;

yKa3plBaThb [IPUHIMIBI JEHCTBHA NPHOOPOB M TEXHUYECKHUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIINECs] COCYIbl, OapoMeTp, pblyar, MOABHXHBIA H
HEMOABUXKHBIN OJIOK, HAKJIOHHAS TIJIOCKOCTh;

XapaKTepu30BaTh TPUHIIUIBI JCHCTBUS WM3YYCHHBIX TNPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOPOM Ha WX ONHCAHUs (B TOM 4MCIIE: IMOAIIMIHHUKH, YCTPOHMCTBO
BOJIONIPOBO/A, THUAPABINYECKHI IIpecc, MaHOMETP, BBICOTOMED, MOPLIHEBOH Hacoc,
apeoMeTp), UCIOJb3ysl 3HAHHUS O CBOMCTBaX (PM3MYECKHX SBJICHHH M HEOOXOOMMBIE
¢buznyeckue 3aKOHbI ¥ 3aKOHOMEPHOCTH;

NPUBOIUTL TpUMEpHl (HaXOAUTh WHGPOPMAIMI0O O TpUMEpax) MPaKTHYECKOTO
MCIOJIb30BaHMsT (DU3UYECKUX 3HAHUM B TOBCEJHEBHOW JKU3HH U1 OOECIIECYEHHS
Oe3omacHOCTH IpU oOpalleHHH C NpUOOpaMH U TEXHHYECKMMH YCTPOHMCTBAMH,
COXPAaHEHMS 3J0pOBbi M COONIIOJICHHS HOPM OKOJOTMYECKOrO IIOBENCHUS B
OKpYy KarolleH cpene;



OCYLIECTBJIATE OTOOP HMCTOYHMKOB HH(GoOpMaiu B VIHTepHETE B COOTBETCTBHH C
3aJJaHHBIM IIOMCKOBBIM 3alIpOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUH U ITyTEM CpaBHEHHUSA
Pa3MTUYHBIX HCTOYHHKOB BRIIEATh HHQOpMAaLHIo, KOTopas SBJIseTcsS IPOTHBOPEIHBOH
WIJIA MOXET OBITh HEZOCTOBEPHOH;

HCITOJIB30BATh IIPH BEHITOJIHEHUY Y4eOHBIX 3aaHuil Hay4YHO--IIOMYJIIPHYIO JIATEPATYPY
(u3MuecKoro CcoaepKaHMs, CHPaBOYHBIE MAaTE€pHaNbl, pPecypchl ceTH VHTepHerT,
BIIQZICTh TpHEMAMH KOHCIIEKTHPOBAHHS TEKCTa, MpeoOpa3oBaHus HHGOpMALUM U3
OJTHOM 3HAKOBOH CUCTEMBI B IPYIYIO;

co37aBaTh COOCTBEHHbIE KPAaTKUE IMHCHMEHHBIC M YCTHBIC COOOIIEHUS Ha OCHOBE 2-3
HCTOYHUKOB HH(opMaALUU GU3UIECKOIO COACPKaHus, B TOM 4HCIIE ILyOJIMYHO JeaTh
KpaTKHe cOODINEeHHUs 0 pe3ybTaTaX MPOEKTOB MM yYEOHBIX HCCIEIOBAaHUH, IIPU ITOM
IPaMOTHO HUCIIOJL30BaTh M3YYCHHBIH TOHATHMHBIN ammapar Kypca (H3WKH,
COIIPOBOX/JATh BBICTYIUICHHUE Ipe3eHTALUEH;

IIPM BBITOJHEHUH Y4eOHBIX IIPOEKTOB U MCCIECAOBAaHUK PACIpEeiiTh O0A3aHHOCTH B
TpyTIie B COOTBETCTBHHM C TIOCTABICHHBIMH 3a/a4aMH, CIIE/IHTh 32 BHITONHEHHEM [UIaHa
JACHCTBHMM, aNeKBAaTHO OLICHMBAaTh COOCTBEHHBIM BKJIAal B JEATENBHOCTH TPYIIIEI,
BBICTPAaUBATL KOMMYHHKAaTHBHOE B3aUMOICHCTBHE, YUUTHIBAsI MHEHHE OKPYKAIOIIUX.

K xoHny obydenus B 8 KJacce mpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJDKHEI
OTpaXaTh CHPOPMUPOBAHHOCTH Y 00yUAIOIUXCS YMEHHIA:

UCIIOJIB30BATh TIOHSTHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE IBHXCHHE aTOMOB U
MOJIEKYJl, arperarHbple COCTOSHMS BeIIeCTBa, KPUCTAUIMYECKHME U amopdHbie Tena,
HACBILICHHBIH ¥ HEHACBHIIEHHBIH Map, BIAXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSA
SHEPIHs, TEILUIOBOH JBHUIATE/b, JIEMEHTAPHBIN 3IEKTPUYECKUNA 3apsisl, SJIEKTPAUECKOE
[0Jie, IPOBOJHHUKU W JUDJIEKTPUKH, MOCTOSHHBIN BIIEKTPUYECKHE TOK, MarHUTHOE
rnoJe;

pasiuyarh SBJICHUS (TEIUIOBOE paciiMpeHHe ¥ C)KaThe, TeIvlonepenaya, TeIUIOBOE
paBHOBECHE, CMAYUBaHUE, KallWULIPHBIE SBICHUS, HCHApEHWE, KOHACHCAIMS,
MUIaBJICHHE,  KpUCTAJUIM3anMs  (OTBepAeBaHME),  KHUIICHHWE,  TeIllonepenaya
(TErIONPOBOHOCTD, KOHBEKIIHS, H3JIy4eHHE), DIEKTPH3AIMs TN, B3aMMOIEUCTBHE
3apsioB, JEHCTBUS DIIEKTPHUYECKOI'O TOKA, KOPOTKOE 3aMBIKAHHE, B3aHMOJCHCTBUE
MArHUTOB, JEHCTBHE MArHWTHOIO MOJISI HA NMPOBOAHHMK C TOKOM, 3JIEKTPOMArHUTHAs
UHAYKIUSA) @O ONHCAHMIO HX XapakTepHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JTaHHOE PHUIUIECKOE SIBICHHE;

pacnos3HaBaTh NPOSIBIECHUE U3YUEHHBIX QU3NIECCKUX SBJICHHN B OKPYXKAIOLIEM MHpE, B
TOM 4YHcle (GU3HYECKHE SBJICHHS B IPHPOJIE: MOBEPXHOCTHOE HATSDKCHHE H
KanW/UIAPHBIE ABNEHUSA B [PUPOJE, KpUCTAIBI B Npupone, usnydenue Comnnia,
3aMep3aHne BOJOEMOB, MOpckue Opu3bl, 00pa3oBaHHE pOCHI, TyMaHa, MHEs, CHEra,
DJIEKTPUYECKHE SBJIEHHS B arMocdepe, DSIEKTPUUECTBO JKHMBBIX OpraHHU3MOB,
MarHuTHoOe IoJe 3eMiH, JApeiid IMOMoCcoB, pojab MAarHUTHOTO MOJIS JJSI KHU3HH Ha
3emle, MOJIIPHOE CHUSHHE, IPH 3TOM MEPEBOIUTH NMPAKTHYECKYIO 3a4a4y B yd4eOHYIO,
BBLIEJIATh CYIECTBEHHbIC CBOUCTBA (MpH3HaKK ) QU3NICCKHUX BICHUH;

OITUCHIBATh H3YyYEHHEIE CBOWCTBA TeNl U QU3HUCCKUE SIBICHUS, UCTIONB3ysS GU3HIECKHE
BEJIMYNHBl (TeMIleparypa, BHYTPEHHSS DJHEPrHs, KOJIHYECTBO TEIUIOTHI, YAENbHAS
TCIUIOEMKOCTh ~ BELIECTBA, YJCNbHAs TEIUIOTa I[UIABJICHUS, YJEJIbHAs TEIUIOTa
apooOpa3oBaHusl, YAENbHAs TEIJIOTa CrOPAHHUS TOIUIMBA, KOA(QQPUIHEHT MOJIE3HOTO
JEUCTBUA TEIJIOBOM MAaIIMHBI, OTHOCUTENbHAS BIAXHOCTH BO3[yXa, ANMEKTPHUSCKUH



3apsil, CHJIa TOKa, DJJICKTPUYEeCKOe HaIpsHiKEHHE, CONPOTUBJICHUE ITPOBOJHUKA,
YIEJIbHOE COIPOTUBJICHUE BELIECTBa, paboTa U MOLIHOCTh 3IEKTPHYECKOTO TOKA), IPU
OIUCAaHUM I[PABWIBHO TpPAaKTOBaTh (PU3MUECKUIN CMBICT HCIONIb3YEMBIX BEJIMYUH,
0003HAUEHUst U EAMHUIB! QPU3NUSCKUX BENUYUH, HAXOAUTH HOPMYJIbI, CBA3BIBAIOIIKE
JAHHYIO (HU3MYECKYI0 BEIHYUHY C JPYTHMH BEJIHYMHAMH, CTPOUTH Trpaduku
U3YUCHHBIX 3aBUCUMOCTEH (PU3HIECKUX BEJIUYHH,

XapaKkTepu30BaTh CBOWCTBA TeJ, (U3UYECKHE SBIECHUS M NPOLECCHhl, HCHOIb3Ys
OCHOBHBIE HOJIOXKEHHUS MOJIEKYJIIPHO--KHHETHUYECKOH TEOpUH CTpPOCHUS BELIECTBa,
OPUHIUI CYTIEpHNO3UIHMM TIoNeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUA
3apsina, 3akoH OMa Juis ydacTka Iend, 3akoH JDxoyms—JIeHna, 3aKOH COXpaHEHHUS
SHEPTHH, IPH 3TOM [aBaTh CIIOBECHYIO (OPMYJHpPOBKY 3aKOHAa H 3alHCHIBaTh €r0
MaTeMaTH4YeCKOE BEIPAKECHHC,

OOBACHATH (PU3MUYECKHE ITIPOLECCHl M CBOWCTBA Tel, B TOM YHCIE W B KOHTEKCTE
CHTYyaIui IPaKTUKO-OPUEHTHPOBAHHOTO Xapakrepa: BBIABIIATE
[IPUYMHHO-CIIEICTBEHHBIE CBA3H, CTPOMTH OOBACHEHHE M3 12 JIOTMYECKHX IIArOB €
Onopo# Ha 1-2 U3y4yeHHBIX CBOHCTBA (PH3UUECKUX ABICHUH, PHUINUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEM ;

pewaTh pacdy€THble 3ala4d B 2—3 JIEHCTBHUA, HCIONB3YS 3aKOHBI H (POPMYIIBL,
CBA3BIBAIOIIME (U3HYECKHE BEIMYMHBI: Ha OCHOBE aHaJM3a YCIOBHS 3a4add
3aMUCHIBATL KPATKOE YCIOBUE, BHISBIATh HEJOCTATOK JAHHBIX JUIS PELICHUS 3a/ia4H,
BEIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE AT €€ PEeICHHUs, IPOBOJAUTH pacdETsl U
CPaBHUBATH [10JLyY€HHOE 3HaYEHUE (PHUIHIECKOM BETMYUHBI C M3BECTHBIMU JaHHBIMU;
pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEUIATh IPU TIOMONIH (PH3UYECKHX
METOJIOB,  HUCHOJIb3ys  ONHCAaHME  HCCIECNOBaHMA,  BBUICNATH  IIPOBEPSEMOE
IIPENIIOIOKEHHE, OlLEHHBATh IPABHJIBHOCTh MOPSIKA NPOBEAECHUS HCCICIOBAHHS,
JIeNIaTh BHIBOJIBI,

IIPOBOJIMTH OIBITHI IO HAOMIOACHUIO (PU3HUCCKUX SBJICHHNH WIH (HHU3UIECKAX CBOHCTB
Tel (KanWULIpHBIE SIBJICHHS, 3aBHCHMOCTH JABJICHHS BO3QyXa OT €ro o0néMa,
TEMIIEPATYpPhl, CKOPOCTH IIPOLIECCa OCTHIBAHUS U HArpeBaHUs [IPH H3IyYEHHH OT I{BeTa
u3ydaomed  (morjomaromeif) MOBEPXHOCTH, CKOPOCTh HWCHApEHWS BONBI QT
TEMIIEPATYPBl OJKUAKOCTH W IUIOLIaad €€ TOBEPXHOCTH, OJJIEKTpH3alHs Tel |
B3aUMOJCHCTBHE 3JIEKTPUYECKUX 3apsAA0B, B3aUMOJCHCTBHE MOCTOSHHBIX MarHUTOB,
BU3yaJIM3alUs MArHUTHBIX NOJCH MOCTOAHHBIX MATHUTOR, ACUCTBUS MAarHUTHOTO MOJIS
Ha IOPOBOJHMK C TOKOM, CBOMCTBA JJIEKTPOMArHHTa, CBOMCIBa 3JEKTPOABUTATEIISA
IOCTOSHHOTO TOKa): (OPMYyJIHpOBaTh OPOBEPSEMbIC TPEAIIONIOKEH S, COOHpaTh
YCTAHOBKY M3 [PEANOXKEHHOro OoOOpYy/NOBaHHWs, ONKMCHIBATL XOJ ONBITa W
(hopMyTHPOBaTH BBHIBOILI,

BBITOJHATE NPSMBIE U3MEPEHHS TEMIIEPATyphl, OTHOCHTEIILHOH BIAXXHOCTH BO3yXa,
CH/IBLL TOKA, HANpSDKEHHsA C HKCIOJIB30BAHHEM AHAJIOIOBBIX MpPHOOPOB W JATYMKOB
¢u3nUecKuX BEIMYUH, CPaBHUBATH PE3yJbTaThl H3MEPEHHH ¢ Y4ETOM 3aJaHHOM
abCOTIOTHOI MOTPEITHOCTH;

IPOBOJUTL HCCIIEOBAHNE 3aBHCUMOCTH OJHOH (PU3NYECKOH BETHYHHBI OT JPYyro# C
HCIIOJIB30BAHUEM IIPSMBIX U3MEPEHHH (3aBHCHMOCTH COIPOTHBIICHHS IMPOBOJHHKA OT
€ro JUIMHBI, IUIOINAIH TONEPETHOTO CEYEHHS M YAETBHOTO COIPOTHBJICHHS BEINECTBA
TIPOBOJIHUKA, CHJIBI TOKA, HIYIIETO Yepe3 MPOBOAHUK, OT HANPSHKCHUS Ha MPOBOJHUKE,
HCCIICI0OBAHKUE [IOCJIEAOBATEIbHOTO W MapaUIEIbHOTO COEJAMHEHUH IPOBOJAHMKOB):



IUTAHUPOBATh HCCIIEJOBaHUE, COOUPATh YCTAHOBKY M BBIINOJHSTE U3MEPEHHS, CICHYS
MPeUIOKCHHOMY IUIaHY, (PUKCUPOBATh Pe3ylbTaThl MOMYYEHHOH 3aBUCHMOCTH B BHJIE
TabJil ¥ rpaduKoB, JIeJIaTh BBIBOJBL [10 PE3YIbTaTaM HUCCIIEIOBAHUS;

® POBOJHUTH KOCBEHHEIE HM3MEPEHHs (H3HYECKUX BEJIMUYMH (yIeabHAs TEIJIOEMKOCTDH
BELIECTBa, COMPOTHBJICHHE IIPOBOJHHKA, paboTa U MOIMHOCThH JIEKTPUUYECKOTO TOKA):
IUIAHAPOBATh U3MEPEHHUs, COOMpaTh JKCICPUMEHTAIBHYIO YCTAHOBKY, CIeays
[IPeJITIOKEHHON HMHCTPYKIIUM, U BbIYUCIISTH 3HAYCHUE BEIUYMHEI;

e coOmozaTh TmpaBHWJa TeXHWKH Oe3omacHOoCTH Tpu pabore ¢ J1abOPATOPHEIM
000pyI0BaHUEM;

®  XapaKTepu30BaTh IPHHLIUOBI JEHCTBUS H3YyYCHHBIX IIPUOOPOB M TEXHHYECKHX
YCTPOHCTB ¢ OmoOpoit Ha WX onucaHus (B TOM YHCIIE: CHCTEMAa OTOIUICHHS J(OMOB,
TUTPOMETp, TapoBas TypOWHA, amIepMeTp, BOJBTMETP, CUYETYUK IIIEKTPHIECKOH
JHEPTHH, 3JIEKTPOOCBETUTENIbHbIE IPHOOPHI, HArpeBaTelbHbIE 3JIEKTPONPHOOPHI
(IpUMEpBI), INEKTPUUECKHE MPEIOXPAHUTENH, JJICKTPOMArHUT, 3JICKTPOABHIATEINb
IOCTOSIHHOTO TOKa), HCIOJNb3ys 3HAHHS O CBOMCTBAax (u3MuUecKuX SBICHHH H
HeoOXxoauMble pu3nUecKue 3aKOHOMEPHOCTH;

® pacmo3HaBaTh IMPOCThIE TEXHHYECKHE YCTPOMCTBA M HM3MEPUTEIbHBIE IPHOOPHI IO
cXeMaM M CXEMaTHYHBIM pPHCYHKaM (KHUAKOCTHBIHA TEPMOMETp, TEpMOC, IICHXPOMETD,
THTPOMETD, JBUTATENp BHYTPEHHETO CrOpaHHUs, 3JEKTPOCKOI, PEOCTaT), COCTaBJIATh
CXEMBI 3JIEKTPUUYECKHX LIETEeH C MOCIeIOBATEbHBIM U MapaUICTFHBEIM COEIMHEHHEM
JIIEMEHTOB, pa3Jjinyas YCIOBHBIE 0003HAYEHMUS 3JIEMEHTOB JIEKTPUUIECKUX LEIIeH;

® T[PUBOAUTHL MpPUMEPHl (HAXOAWTH HUHGOPMAIUIO O IIpUMEpax) NPAKTHYECKOTO
UCIOJIB30BaHHUS (PU3HYECKUX 3HAHMM B ITOBCCAHEBHOM XKH3HH i1 oOecnedeHus
6e30macHOCTH IpH oOpalleHHH ¢ NpUOOpaMH U TEXHUYESCKUMU YCTPOHCTBaMH,
COXpaHEeHHs] 3J/IOPOBbss M COOJIOJEHHSA HOPM DSKOJOTHYECKOTO TIOBEJEHHUS B
OKpy>Karolleu cpene;

® OCYHIECTBIATh NOUCK HH(popManuu (U3HYIECKOro colepkaHus B IHTepHere, Ha
OCHOBE HMEIOIIMXCA 3HAHUN W MyTEM CpaBHEHHS JOMOJHUTEIHHBIX HCTOYHHKOB
BBIJIENIATE WHGOPMAITHIO, KOTOpas SIBISETCS IPOTHBOPEUHMBOM WM MOXET OBITh
HEJOCTOBEPHOU;

® LCIOJIH30BaTh MPHU BHIIOTHEHUH YYEOHBIX 3aJaHHil HAYYHO--IIOYJLIPHYIO JIUTEPATYPY
(Gu3MYECKOTO COJIep)KaHMs, CIHpaBOYHBIE MaTepHallbl, pecypcsl ceTH VIHTepHeT,
BIajJeTh NpUEMaMHU KOHCIIEKTHPOBAaHUs TeKcTa, IpeobpazoBanus WHPOpMaLUU U3
OJTHOH 3HAKOBOH CHUCTEMBI B IPYTYIO;

e co3jgaBaTh COOCTBCHHBIE MHCHMEHHBIE W KpaTKhe YyCTHBIE cooOmeHus, o6obuias
nHGOpPMaIMIO U3 HECKOJBKHUX HCTOYHUKOB (PH3UUECKOTO COAEpXaHUsA, B TOM YHCIIE
nyOMMYHO  NPEACTaBIATh  pe3yJbTaThl  HPOEKTHOH MM HMCCIEROBATENBCKOH
JEATEIbHOCTH, MPU 3TOM rPaMOTHO HCIOJIb30BATh M3YYCHHBIH MOHATHHHBIA anmapar
Kypca QHU3HUKH, CONPOBOXKAATH BEICTYILICHHE ITpe3CHTAIUEH;

® IIpUd BHINOTHEHUM Y4eOHBIX TPOSKTOB W WCCIENOBaHMM (QUINYECKHX IIPOIECCOB
pacrnpeaenaTh 00S3aHHOCTH B TPYIIEe B COOTBETCTBHHU C ITOCTABJICHHBIMH 3aJa4aMH,
CNEIUTHh 3a BBINOJHECHHEM IIIaHA JEHCTBHM M KOPPEKTUPOBATh €ro, aIeKBAaTHO
OLlCHUBAaTh COOCTBEHHBIM BKJAaL B  JEATEIBHOCTb  TIPYIIBI,  BBICTPAHBAThH
KOMMYHHKAaTHBHOE B3aMMO/ICHCTBHE, IIPOSBIISIS TOTOBHOCTD pa3peiiaTh KOH(IUKTEL.

K xonny oOydenus B 9 kijacce mpeAMeTHBIE pe3yJIbTaThl Ha 6a30BOM YpOBHE IOJDKHBI

oTpaXkaTb chOPMUPOBAHHOCTH Y 00YUAIOIIHXCSH YMEHHIA:



HCIIONb30BaTh MOHATHSA: CHCTEMA OTCYETa, MAaTepHaybHasd TOYKa, TPACKTOPHS,
OTHOCHTEIBHOCTh MEXAHMIECKOr0 ABUKCHMS, Aedopmarus (ynpyras, IIAaCTHYECKAN),
TpPEeHHe, IEHTPOCTPEMHUTEIHPHOE YCKOpPEHHE, HEBECOMOCTh M NEPErpy3KH, ILEHTp
TSOKECTH, abCOIOTHO TBEpJOE TeNo, LEeHTP TSDKECTH TBEPAOIO Tela, PaBHOBECHE,
MeXaHUYecKue Kojge0aHWs W BOJIHBIL, 3BYK, HHOpa3Byk H  YIbTPa3BYK,
3JIEKTPOMATHUTHBIC BOJIHBI, IIKadad 3JIEKTPOMArHHTHBIX BOJH, CBET, OIU30PYKOCTh M
JIbHO30PKOCTD, CIEKTPhI HMCIYCKAHHS W IOTJIOmEHus, aibda-, Oera- W ramma-
H3Iy4YECHHSI, U30TOIBL, SIEPHAS DHEPIeTUKA;

pa3nuuaTh ABJICHHS (PAaBHOMEPHOE M HEPABHOMEPHOE IPSMOJIMHEMHOE ABHIKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHENRHOE IBUKEHIE, CBOOOHOE IMaJEHUE T€Tl, PABHOMEPHOE
JIBHDKCHHE 110 OKDPYXXHOCTH, B3aHMOJEHCTBUE Tel, PEaKTHBHOE [BUIKCHHE,
KonebarelbHOe ABMKEHHE (3aTyXaroliue H BBIHYXKICHHBIE KojebaHuUs), pe3oHaHC,
BOJIHOBOE JIBMDKCHHE, OTpa’kKeHWe 3BYKa, IPSIMOJMHEHHOE paclpOCTPaHEHHE,
OTpaXeHHE H MPEIOMJICHHE CBETA, ITOJHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3jIOXKeHHe
6enoro ceera B CHEKTP M CIIOKEHHE CIEKTPIBGHBIX LIBETOB, IMCIIEPCHSA CBETa,
CCTECTBEHHAs! PaJHOaKTHBHOCTh, BO3HUKHOBCHHUE JIMHEHYATOIO CIIEKTpa M3JIyYEHHS)
[0 ONMCAHUIO WX XApaKTEPHLIX CBOMCTB U HA OCHOBE OIIBITOB, NEMOHCTPHPYHOMIMX
aHHOE (PU3MUECKOe ABIICHUE;

pacmo3HaBaTh MPOSBICHUE U3YyYEHHBIX (PU3MIECKUX SBJICHUN B OKPY’KaroIlleM MUpE (B
TOM 4YHclie QU3nUeckue SABJICHWS B MPUPOJAC: MPUTHUBEI M OTIUBEI, IBH)XECHUE IJIAHET
ConHevyHOH CHCTEMBI, PEAKTUBHOE IBI)KEHHE KUBBIX OPraHH3MOB, BOCIIPUATHE 3BYKOB
KMBOTHBIMH, 3EMJIETPACCHHE, CEHCMHYECKHUE BOJIHBI, LYHaMH, 35XO, LBETa TEII,
ONTHYECKHE SBIEHHS B  MpHpode, OHOJOTHYecKoe JACHCTBHE  BHIAMMOTO,
yILTPa(UONETOBOTO W PEHTIEHOBCKOT'O WM3IIYUEHWHM, €CTECTBEHHBIN palMOaKTHBHBIN
doH, KOCMHUECKHE Jy4d, PaAMOAKTHBHOE W3IYyYEHHE MPHPOJHEIX MHHEPAJIOB,
JIEHCTBHE PaAHOAKTUBHBIX U3JIy4EHHH Ha OPTaHU3M YEJIOBEKA), IIPU 3TOM HEPEBOJUTD
IIPAKTHYECKYIO 3a/laqy B Y4eOHYIO, BBLACIATH CYIIECTBEHHBbIE CBOMCTBA (IPU3HAKH)
(bu3nYeCcKuX ABICHUMH,

OTIMCBIBATb U3YYEHHbIC CBOUCTBA T€ M (hH3MYESCKHE SBJICHUS, UCIIONIB3Ys (pU3NIECKHe
BSJIMYUHBI (CPEIHAS U MTHOBEHHAs CKOPOCThH Tejla IIPY HEPaBHOMEPHOM JBHXKCHHH,
YCKOpPEHME, MEpEMELICHHE, IyTh, YIJIOBas CKOPOCThb, CHJIa TPEHUs, CUIa YIPYTOCTH,
CHJIa TSHKECTH, YCKOpPEHHE CBOOOIHOTO MAIECHHUS, BEC TEJd, UMITYJIbC Tela, MMILYJIbC
CHJTBI, MeXaHW4ecKast padoTa U MOIIHOCTH, IOTEHIMANIbHAS SHEPTHS Tefa, IOTHATOro
HaJl IOBEPXHOCTHIO 3€MJIH, MOTEHIMANIbHAS SHEPTHS CKATOW NMPYKUHBI, KHHETHYIECKas
SHEPrusi, MOJIHAs MeXaHW4ecKas JHEPrHs, MEepPHOA W YacToTa KoyeOaHWil, AMHMHA
BOJIHBI, FPOMKOCTb 3BYKa KM BBICOTa TOHA, CKOPOCTb CBETA, [IOKA3aTEINb IPETOMICHU
Cpe/ibl), IPU ONMMCAHUU HPaBUIBHO TPAaKTOBaTh (DH3HYECKHI CMBICHI HCIOJIb3YyEMBIX
BENIUYMH, OOO3HAYCHWS] W CNUHHMLBLI (PH3HYCCKUX BEIUYMH, HAXOHUTh (HOPMYIIBL,
CBA3BIBAIOINME NAHHYIO (PU3MUECKYI0 BETUUMHY C JAPYTUMH BEJIWYMHAMH, CTPOUTH
rpaduKH U3y4eHHBIX 3aBHCAMOCTel (pU3HIeCKHX BEJINYNH,

XapaKTepu30BaTh CBOMCTBaA TeJ, PU3MUYECKUE ABICHHUS ¥ IPOIECCHI, UCIIOIB3YS 3aKOH
COXPaHEHUs] HEPIUH, 3aKOH BCEMHPHOrO TATOTEHHS, MPUHIMI CYIEPHO3HLMU CHII,
IPUHLUN OTHOCHTENBHOCTH [ anmies, 3akoHbl HpI0TOHA, 3aKOH COXPaHEHWs HMITYIIbCa,
3aKOHBl OTPAKEHWS M TMpEJOMJICHHS CBeTa, 3aKOHbI COXpPAaHEHWs 3apsloBOro M
MAaccoBOTO UHCE]l NpPH SACPHBIX pPEaKIUsAX, TIIPH 3TOM JaBaThb CIIOBECHYIO
(hOpMYJTHPOBKY 3aKOHA M 3aMUCHIBATh €r0 MATEMAaTHIECKOE BBIPAXKECHUE;



OOBACHATh (PU3UYECKUE TPOLIECCHI M CBOMCTBA TEld, B TOM YHCIE H B KOHTEKCTE
CHTyalldii  [PaKTHKO-OPHEHTHPOBAHHOTO  XapaKTEpa:  BBIABJIATH  OPUIMHHO--
CIIE/ICTBEHHEIE CBS3H, CTPOUTH OOBACHEHHE U3 2—3 JIOTHYECKHX IIaroB ¢ ONopoi Ha 2—
3 HM3y4YEHHBIX CBOMCTBA (DH3HUECKHX SBIEHUH, (HU3MUECKHX 3aKOHOB HIIH
3aKOHOMEPHOCTEH;

pelaTh pacyéTHEIE 3a1a4H (OMMPAIOIIHUECs Ha CUHCTEMY B3 2—3 ypaBHEHHH), HCIIOIb3YA
3aKOHBI W (OPMYJIBI, CBS3bIBAIONHE (U3MUYECKHE BEIWYMHBI: HA OCHOBE aHallk3a
VCIIOBHS 3aJauél 3alliCBIBATh KpaTKOe YCJIOBHE, BBIABIATL HENOCTAIOIIME HIIH
U30LITOUHBIE JaHHBIC, BRIOMpPATh 3aKOHBI M (POPMYIIbl, HEOOXOAUMBIE AT PEIICHUS,
HPOBOJUTH pPacyéThl W OLCHUBATh PEAIUCTHYHOCTH IIOJIYYEHHOrO 3HAYCHHS
¢bu3nUecKol BeJIHUHHbI;

pacro3HaBaTh INPOOJIEMBI, KOTOpBIE MOXKHO PEIUUTh HpH IOMOINM (PH3HIECKHX
METOJIOB,  MCMOJIb3Yys  ONUCAaHWE  HCCIECNOBAHMSA,  BBLIEIATH  IIPOBEPAECMOC
NPEe/NOI0KEHHE, OLEHUBATh TNPABAIBHOCTh IIOPSAKA IMPOBECIACHHUS HCCICAOBAHMUS,
JeJIaTh BBIBOIbI, HHTEPIPETHPOBATH PE3YJIbTaThl HAOMIOAECHUH H OIBITOB;

IIPOBOAMTE OIBITH 110 HAGMIOMEHUIO (GU3UUECKUX SBICHUA WIH (GU3NIECKUX CBOMCTB
Tes (M3y4eHHe BTOpOro 3akoHa HplOTOHaA, 3aKOHA COXPAHEHMsI JHEPIUH, 3aBUCUMOCTD
nepro/ia KonebaHuil Npy>KHHHOTO MasTHHKA OT MacChl Ipy3a U JKECTKOCTU IIPYKHUHBL U
HE3aBHUCHMOCTh OT aMIUTHTYABI MaTbIX KojebaHul, MpIMOJIMHEHHOE pacCIpOCTPAHEHHE
CBeTa, pazioKeHHe Oesoro cepera B CHEKTP, M3y4EHHE CBOMCTB H300paxeHHd B
IUIOCKOM 3epKale ¥ CBOUCTB H300paKeHWs IIpeJMeTa B coOHparoliel IHH3E,
HaONMOIeHNe CIUIOMIHBIX W JIHHEHYaThIX CIEKTPOB H3JIYUEHHUS): CaMOCTOATENBHO
co0upaTk YCTaHOBKY M3 U30BITOUHOTrO Habopa 000pyROBaHMs, OIIMCHIBATE X0/ OIBITA U
€ro pe3yJibTaThbl, GOpMYIMPOBAThH BHIBOIBI,

MPOBOANTH MpH HEOOXOIUMOCTH CEpHI0 TMPAMBIX H3MEPEHHH, OIpeaensas cpeaHee
3HAUCHHE M3MEpsieMOil BeJIUYMHBl ((OKYCHOE pacCTOSHHE COOUparomed JIMH3bL),
000CHOBBIBATH BBIOOP cTIoco0a M3MEPEHHS (M3MEPHTEIBHOrO NIpUdopa);

IPOBOJIUTE HCCJICIOBAHKWE 3aBUCHMOCTEH (MU3WUECKUX BEIHYMH C HCIIOJIB30BaHHEM
OpsIMBIX M3MEPEHHH (3aBUCUMOCTh IYTH OT BPEMEHH IIpH pPaBHOYCKOPEHHOM
JBIDKEHWU O3 HavyalbHOM CKOpPOCTH, IlepHoJa KoJeOaHWHd MAaTeMaTHYeCKOro
MasiTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH yTJIa OTPaXECHHS CBETa OT yIJla MaJeHUA H
yrja MpeJIOMJICHHUS OT yTJjla TaJIeHus): IUIAHUPOBATh HUCCIIEIOBAHUE, CAMOCTOSTENLHO
cobuparh ycTaHOBKY, (HKCHpPOBAaTh pPE3yIbTaThl IIOJIyYEHHOH 3aBHCHMOCTH
($U3MUeCKUX BEIMYMH B BHJE TaONMUI U TpadUKOB, JenaTh BBHIBOJABI 10 pe3yJIbTaTaM
UCCJIeJOBAHUS;

IIPOBOJUTL KOCBEHHBIE M3MEPECHUsT (PUIUYECKUX BEJIMYUH (CpefHSAA CKOPOCTh H
YCKOpEHHE Tella P PaBHOYCKOPECHHOM ABMXXEHUH, yCKOPEHHE CBOOOMHOrO IafcHuUs,
KECTKOCTH HPYXKHHBI, KOOPPHUIHEHT TPEHHS CKONbXECHHS, MeXaHHYeckas paboTa u
MOIIHOCTh, YacToTa M TMepUoJ KojeOaHUH MaTeMarHdeckoro H IPYXHHHOTO
MasTHHKOB, OIITHYECKas Cuia coOuparomedl JHH3BL, pPaIMOAKTHBHBIH (OH):
IUIAHUPOBaTh H3MEPEHHs, COOMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBINOIHATH
U3MEPEHHs, CeIys MPEIOKEHHOW WHCTPYKIIUH, BBIUUCIIATH 3HAYECHHUE BEJIMYHMHEI H
AQHAJIM3UPOBATh IIOJNYYEHHBIE pE3yJbTaThl € YYETOM 34JaHHOH IIOIPEMIHOCTH
HA3MEpPEHN;

coOo/laTh NpaBHNIa TEXHAKH O€30mMacHOCTH IpH  pabore ¢ 1abOpaTOpHBIM
00opyI0BaHHEM;



pa3iMuaTh OCHOBHBIC MPHU3HAKUA H3YYCHHBIX (U3WUECKHX MOJeNei: MarepualibHas
TOYKa, abCOMIOTHO TBEPAOE TENO, TOUCYHBIA HCTOYHHK CBETA, Jyd, TOHKAas JIMH3a,
TJIaHeTapHas MOJieNb aTOMa, HYKJIOHHas MOJIEIb ATOMHOTO AApa;

XapaKTepU30BaTh INPHHIMOBI JCHCTBUS HM3YYEHHBIX IPUOOPOB M TEXHHYECKHX
YCTPOKCTB C OIOPOM Ha UX OMUCAHUS (B TOM YHUCJIE: CHHUAOMETD, JaTYUKH [TOJIOKEHHS,
PacCTOSHUSA U YCKOPEHHsL, pakeTa, 3X0JI0T, OYKH, IepUCKoTI, (oToanmnapar, OITHYECKHES
CBETOBOJEI, CIIEKTPOCKON, JO3MMETp, Kamepa BIIbCOHA), HCIONB3ysd 3HAHHA O
cBoifcTBax GpU3HUYECKHUX ABJICHUH U HEOOXOAUMBIE (PU3NYECKHE 3aKOHOMEPHOCTH;
HCIIONB30BATh CXEMbl M CXEMATHYHBIE PUCYHKH H3YYEHHBIX TEXHHUYECKHMX YCTPOKMCTB,
M3MEPHUTENBHLIX IPHOOPOB M TEXHOJOTMYECKUX MPOLECCOB IPH pellleHuH yueOHO--
MIPAKTHYECKUX 3a/ad, ONTHUYECCKHE CXEMBI AT NMOCTPOSHMS H300pakeHHH B IIOCKOM
3epKasie U coOMparoImei JTHH3E;

HOPUBOAMTH IPUMEPhl (HAXOAUTH WHQPOPMALMIO O IPAMEPax) IPAKTHIECKOIO
UCIIOJIb30BAHMs (PU3WUYCCKUX 3HAHWH B TIOBCEAHCBHON JKM3HM M 00ECIICUeHHS
6e3omacHOCTH TpH oOpallleHHH ¢ TpHOOpaMH W TEXHHYECKUMH YCTPOHCTBAMH,
COXPAaHEHHS 3/I0pOBbS M COOJIOACHUS HOPM OKOJOIMYECKOrO0 IIOBCACHHSA B
OKpYKaloueu Cpexe;

OCYWICCTBJIATL TMOWUCK HWHpopMamuu (GU3HIecKoro cojepxanus B MHTepHeTe,
CaMOCTOSITENPHO (HOPMYJIMPYSl TIOMCKOBBIM 3allpoc, HAXOAUTh IIYTH OINpPEACIICHHS
JOCTOBEPHOCTH TMOJYYCHHONM HWHPOpPMALIMM HA OCHOBE HUMEIOIIHMXCS 3HAHMHA H
JIOTIOTHUTEIIbHBIX HCTOYHHUKOB;

UCHOJIE30BaTh IPU BBRITOJIHEHHUH YU9€OHBIX 3a1aHui Hay4YHO--IIONYJISIPHYIO JIHTEPATYPy
(GU3HYECKOTO CONEpKaHMs, CIpaBOYHBIE MaTepHalbl, pecypchl cetw HHTepHerT,
BJIJIeTh MpUEMaMH KOHCIICKTUPOBAHHMA TEKCTa, NpeoOpa3oBaHus HHQOpMaLUU U3
OJHOM 3HAKOBOM CUCTEMBI B IPYIYIO;

co3/1aBaTh COOCTBEHHBIE IMHCHMEHHEBIE H YCTHBIE COOOIEHHs] Ha OCHOBE MH(opMariu
U3 HECKOJBKMX WCTOYHHKOB (PH3MUECKOTO COACPKaHMSA, IYOJUUHO IIpeAcCTaBiIAThH
PE3YAbTAThl MPOCKTHOM MIIM MCCIIEIOBATEILCKON ACATEIBHOCTH, IIPH 3TOM I'PaMOTHO
UCTIONIB30BATh HM3YYCHHBIA ITOHATHHHBIM anmapar u3y4aeMoro pasaena Gu3ukd u
COIPOBOX/ATh BBICTYILICHHE IIpe3€HTalHed ¢ Y46TOM OCOOEHHOCTEH ay/UTOPHHU
CBEPCTHHKOB.
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18. Pemenne faz(aq o teMe "IIIoTHOCTD 1 hitps://m.odsoo ru/ff
BeIlECTBA 0a123c

Cuaa. Bugsi cii (15 gaco )
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Cuna Kak XapaKTECPUCTUKA

19. B3auUMOeiHcTBHS Ten. Cuna ynpyrocTu. J -
3akon ['yka /1
JIaboparopHas pabota «/3ydyeHue
20. 3aBUCHMOCTH pacTsHKeHUs (edopMaiinm) rlopi
npYKUHBI OT IPUIOKEHHOH CHIIBL» S A
21. [[IBnenue TaroTenus. Cuna TsSHKECTH 12 if
CBs3b MEX]1Y CHJION TAXKECTU U MacCOM Bubmunoreka LJOK
22. tena. Bec tena. Pelnenue 3a/1a4 1o teme p f { y https://m.edsoo.ru/ff
"Cwra Tspxectn” o1, 0al778
23 Cuiia TSDKECTH Ha JPYTUX IUIaHEeTaxX. Eggn/ljme;(a HO/I;
. . S.//M.€dS00.ru,
du3ndeckne XapaKTepUCTUKH IUIAHET /\; i, H 01502
bubmuoreka [JOK
24, H3meperue cuin. JluHaMmoMeTp X ¥ y https://m.edsoo.ru/ff
AT 0al8cc
bubnuoreka [{OK
25. Bec Tena. HeBecomocTs ) ) https://m.edsoo.ru/ff
AC. f 0al778
CrnoxkeHre IByX CHJl, HAIIPABICHHBIX 110 bubnnorexa LHOK
26. oaHO# IpsiMO#. PapHOAEHCTBYIOIAS CHIT 5”‘ / https:/m.edsoo.ru/ff
. 14 0ala70
27 Pemenve 3aga4 1o treMe .
) "PaBHonelicTByromas cui'” 7  AA
28 Cuna Tpenus u €€ Busl. TpeHue B Etptfn/l’/IOTe;(a ur?lllﬁf
: . S://m.edsoo.
IIPUPOZE U TEXHUKE 14 $4 0alboc
JIaboparopHas pabora «/3yueHue
29 3aBUCHMOCTH CHUJIB TPEHUS CKOJIBXKEHHUS ngnfp/lme;(a Ho}ﬁf
. s://m.edsoo.ru
OT CHJIBI AABIICHNS 1 XapaKTepa 7 4 Yy 0aloe8
COMPHUKACAIOLIUXCS TOBEPXHOCTEMN » =
Pemenue 3a/1a4 Ha ONpeieTICHAE
30. PaBHOACHCTBYIOIMIEH CHIIBI 49/ /4
31. Pemenue 3a/1a4 o TeMaM: «Bec Tena, Rfo 12 bu6morexka [JOK
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| «I'paduueckoe n306paxkeHne CHIY»,
«Cunpl», «PaBHOJIEHCTBYIOIAS CHII»

https://m.edsoo.ru/ff
Qalde0

KonTponpHas pabota mo TemMam:
«MexaHnudeckoe nBHxXeHHe», «Macca,

32. IUIOTHOCTBY, «Bec Tena, «I paduueckoe 1
u306paxeHne cny, « CHUIbI»
Pa3nea 4. /lapnenne TBEPABIX Tell, )kuaKocTeii H razos ( 21 gyac)
JlaBJsienue. Ilepenaya napJjieHns TBEPABIMH TeJIAMH, )KHAKOCTAMH H razamu ( 3 yaca )
bu6morexa LITOK
33. H;:;I;j:;ﬁfH;:gg;;zMeHBmeHHH " 1 https://m.edsoo.ru/ff
Y A 0a20a6
bubmmoteka [TOK
3, | Jaemne ra, Smemvoons qawaent |y hipsiim.edsoorutt
) 0a2376
[epenada naBiieHUs TBEPABIMY TEJIaMH, ubmaorexa HOK
3s. 1 https://m.edsoo.ru/ff
KUIKOCTIMHY B ra3zaMu. 3akoH Ilackansg
0a25b0
JlaBJyenne sknaKoctH (S yacos )
36. )laisne}me B JKHMJIKOCTH M ra3e, BBI3BAHHOE 1 Eﬁgﬁfﬁggﬁf
JeHCTBUEM CHIIBI TSXKECTH 022718
37, Permenue 3anau no Teme «JlaBineHue B 1 ngﬁﬁfﬁggﬁ
XKUJIKOCTH 4 raze. 3akoH Ilackasy
0a2826
bubtmoteka ITOK
38. Coobmaromuecs cocyabl 1 https://m.edsoo.ru/ff
0a2970
Bubmoreka [TOK
39. I'mppaBnuaeckuii npecc 1 https://m.edsoo.ru/ff
0a3136
40. Manometpsl. ITopiHEBOH XXUAKOCTHBIH 1
HacoC
ATmocdepHoe 1aBjieHMe ( 6 4acoB )
41. | Atmocdepa 3eMIT M IPUYMHEI €€ 1 bubmioreka LHOK
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CYLICCTBOBAHUA

https://m.edsoo.ru/ff

0a2bsa

bubmuoreka [JOK

42, Bec Bo3yxa. ATMocdepHOe NaBjIeHHE 1 https://m.edsoo.ru/ff
0aZbsSa
bubnmnoreka IJOK

43 | Muepeime aniocdepioro aasera 1 pitpsy/m.edsoosu/t

ppHYeIIn 0a2da8

44, 3aBUCHMOCTH aTMOC(HEPHOTO AaBJICHUS OT 1 Egg};;f;;g?ﬂlﬁf

BBICOTHI HaJl YPOBHEM MOPSI 0a2fod
45. Bapomerp-anepoun. AtmochepHoe 1 Egggﬁ;ﬁ;{;&gﬁf
JIaBJIeHME Ha pa3/IMuHbIX BHICOTaX 0a2fod
46. Pewrenue 3ana4 no teme " AtMocgepHoe 1
JaBjeHue"
JeiicTBHeE :KUAKOCTH U raza Ha MOrpykEHHOE B HUX TeJio ( 7 4acoB )
JlelicTBUE XKHAKOCTH U ra3a Ha bubnrorteka IJOK
47. IIOTPY>KEHHOE B HUX TENO. ApXUMEIOBA 1 https://m.edsoo.ru/ff
culia 0a3276
JlabopatopHas padota «OnpeneyieHue bubmmoreka IJOK
48. BBITAIKHUBAIONIEH CHIIBI, JIEUCTBYIOINEH HA 1 https://m.edsoo.ru/ff
TEJI0, IOTPYKEHHOE B KUIAKOCTh) (0a33fc
JlaBGoparopHas padota mo Teme
«I/Iccﬁeﬂ;oﬁanmf 3aBHCHMOCTH Beca Tena B Submaorexa LHOK
49. . N 1 https://m.edsoo.ru/ff
BOJIE OT 00BbEMa NIOTPYKEHHOM B 023514
KUJIKOCTh YacTH TEJa» -
Bbubmmorexa LIJOK

50. IInaBanue Ten 1 https://m.edsoo.ru/ff

0a3a96
JlaGoparopnas pabota
51, "KoncTpynpoBaHue apeoMeTpa Uiu 1

KOHCTPYHPOBaHHUE JIOJKH U OIPEIICTICHHE
€€ rpy30noabEMHOCTH"
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Pemenue 3agau mo remam: «IiaBadne bu6arorekxa [JOK
52. cynos. Boznyxonnasanuey, «JlaBienue 1 https://m.edsoo.ru/ff
TBEPABIX TEJI, XKUIKOCTEN U ra30B» 0a3654
53, KoHTpoarsHas pabota II0 TeMe «/laBrenune 1
TBEP/bIX TeJI, KUIKOCTEH U razoB»
Pasnea S. PaG6ora 1 MomuocTh. JHeprus ( 12 yacos )
PaGoTta u momHocTh ( 3 yaca )
bu6bnmoreka [{JOK
54. Mexannueckas pabota 1 https://m.edsoo.ru/ff
0a3f82
bubnuoreka [JOK
55. MomsocTs. EquHuIe MOITHOCTH 1 https://m.edsoo.ru/ff
0a3{82
56 Ypok-ucciaenosanue "Pacuétr MOIHOCTH, 1
) pa3BuBacMOM IpH NoIbEME 1O JecTHUIE"
Hpoctbie Mexann3mel ( 4 yaca )
57 IIpocTsie MexaHW3MBI. Phryar. 1
) PaBHOBecHE CHJI Ha phluare
Peryaru B TexHuKe, OBITY U TIpHpPOJE. bubmmoreka IJOK
58. JlaboparopHas pabota «VccrenoBanue 1 https://m.edsoo.ru/ff
YCJIIOBUN paBHOBECHUS pbIdaray 0a478e
bubnnoreka [IOK
59. PZ;I:IZ};IZZ;;L@H IO TeMe «¥ CloBH 1 https://m.edsoo.ru/ff
p ppriara 024826
KoaddunuenT nonesnoro aeicraus
MexaHusMa. Jlabopartopras pabora
60. . 1
«H3mepenne KI1J[ naknoHHOI
IJIOCKOCTH
Mexanudeckas Heprus ( 4 yaca )
Pemenue 3ama4d mo reme "Pabora, bubmzoreka LIOK
61. morrocTs, KITJT" 1 https://m.edsoo.ru/ff
> 0adc48
62. Mexanuueckas sHeprus. Kunetuueckas u 1 bubmzorexa LIOK

https://m.edsoo.ru/ff
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NMOTCHIYAJIBHASA OHEPI U

0a4252

63. ;’»Ijle(oilniloxpaHeHm MeXaHM4eCKOH ngg;;f;;i?ﬁf
P 024360
YPOK-3KCITEpUMEHT 11O TEME
"OKCIIEpUMEHTAIBHOE OIIPEEIICHHE
64 U3MEHEHMS KHHETHYECKON 1
) HOTCHIMAIBHON SHEPTUU IIPH
CKaThIBAHUM T€JIa IO HAKJIOHHOH
IJIOCKOCTH"
Peseps ( 3 yaca)
65 KonTponbHas pabota o teme «Pabora u
) MOIIHOCTh. DHEPTHsI»
PeseppHzrrii ypok. Pabora ¢ TexcTamu 1o bubmorexa LIOK
66. " " https://m.edsoo. ru/ff
TeMe "MeXaHN4IeCKoe IBIKEHUE
Oadeeb
PesepsHsiii ypok. Pabora ¢ TekcTtamu mo bu6nuoreka [JOK
67. teme "JlaBneHue TBEPABIX Tell, https://m.edsoo.ru/ff
JKHAKoCTEH ¥ Ta3oB” Qadffe
68 PesepeHbIit ypok. Pabora ¢ TekcTamu 1o

teme "Paborta. MomHocTh. OHeprus”




KanennapHo — TeMaTayeckoe IJIAHMPoBaHue 8 knacc (pusznka)

Jdata uzydenus

No DJIeKTPOHHBIE
a/n Tema ypoka KoauuecTBo Jomamuee ; nudposbie
4acoB BaKT an B — ) pa::)t:z;;?:nue
OCHOBHBIE [TOJIOKECHHS MOJIEKYJIAPHO- Bu6muortexa [JOK
1. KHHETHYECKOM TEOPHUH U UX OTIBITHBIE 1 £ 5[ " wA% https://m.edsoo.ru/ff
MOATBEPXKACHHUS : 0a5256
2. Macca 1 pasMep aTOMOB ¥ MOJIEKYJT 1 £72 09 CF C9
3 Mojienu TBEpOTO, KUKOTO 1 . . Egg‘;‘omga HO};
) ra3000pa3HOro COCTOSHMI BEmeCTBa A (¢ L. CY Oag%)em'e S00.IL.
OO0BsicHeHHE CBOHCTB TBEPAOLO, XKHUAKOTO
1 Ta3000pa3HOT0 COCTOSIHUN BeIlecTBa Ha : . i
4. OCHOBE TOJNOXEHU MOJEKYJISIPHO- 1 %4 LY ﬂ’ s
KHHETHYECKOH TeOpUH
bubmoteka [JOK
5. Kpucrammyeckue u aMmopdHEIie Tena 1 . / 9 4 9' /9 g https://m.edsoo.ru/ff
0a5800
6 CMaunBaHHe U KalUUISIPHOCTb. 1 ' . E;I@?/I’/Iomga HO};
) IToBEpXHOCTHOE HATSDKEHUE X /A 5 7z 7( Cs Oaggé Om.e S00.1u
bubnnorexa LJOK
. T A " //m. .
7 €ILIOBOE paCIUpEHHE U CKATHE 1 az 61. A g ,Z 5 €y g';tgn;sz/ém edsoo.ru/ff
Temmeparypa. CB3b TEeMIEPATYpPHI CO . ,
- < [\ o~ ~
8 CKOPOCTBIO TEMJIOBOTO JIBVKCHHUS] YaCTHIL 1 XX %4 ,Z J C9
BuyTpeauss saeprus. Cioco6sl . . Bubmorexa [OK
9. N 1 « . [ P, 5 / https://m.edsoo.ru/ff
U3MEHEHHUS BHYTPEHHEH SHEPIruu ¢ 4. /L 2./ 02560
10. Buas! Tenonepenayn 1 ;/') £ / 2 Bubnmnorexa LJOK

A%

https://m.edsoo.ru/ff
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0a6412

Ypok-xoHpepennus "[IpakTuyeckoe
HCITOJIb30BaHHUE TETIJIOBBIX CBOWCTB

bubnuorexa IHOK

11. BEIIIECTB U MAaTepHAJIOB B IIEJIIX ’/ A l(;tatgss;/(/)m.edsoo.ru/ ff
sHeprocOepexeHus” —
Koman4decTBO TeItoTel. Y AenbHas bubnnorexa LHOK

12. TEILIOCMKOCTE 1/ Z, /A https://m.edsoo.ru/ff

0a6976
VYpaBHEeHHE TeMI0BOro OanaHca. . Bubmroreka [IOK

13. \ - https://m.edsoo.ru/ff
TennooOMeH u TENIOBOE paBHOBECHE 19 N 027088
JlaboparopHas pabota "HccnenoBanue bubnuoreka IHIOK

14. SIBIICHUS TEIJI000MEHA [P CMELIMBAHUH 7( A https://m.edsoo.ru/ff
XOJIOTHOM ¥ ropsyed Boabl" 4, Le 0a6a98
PacueT xonuyecTBa TEILIOTHL,

15. HEOOXOIMMOT0 JIJIs HarpEeBaHUA Tea ¥ 7( [,» Vs
BBIIETISIEMOTO UM NP OXJIAKICHUN 2
JlaboparopHas pabota "OnpenencHue Bubmmorexa LIOK

16. N " .- https://m.edsoo.ru/ff
yAENbHO! TENTIOEMKOCTH BEIIECTBA f 7 , 1/ 0a6bb0
OHeprus TOIUMBA. Y AeNbHas TENI0Ta Bubmoreka IOK

17. cropasus [ 9 / / https://m.edsoo.ru/ff

0a7b5a
[InaBnenne u OTBEpACBaHNAE bubnuorexa IOK

18. KPUCTAJUIMYECKUX TeM. Y AeNbHAs TEMIOTa / ) , https://m.edsoo.ru/ff
TLIaBJICHY S 4 4 0a71d2
JlaboparopHas pabota "OrnpenencHue Bubmoreka HOK

19. " " 2 https://m.edsoo.ru/ff
YAENbHON TEIIOTHI IUIABJICHHUS IbA 7, é‘, // 0aT2fe

20 [TapooOpa3zoBaHre 1 KOHACHCALIUA. E gﬁj?iofgiu(z/lﬁf

’ Hcnapenue A1, /f DS 7TLEE500.T
0a740c

21 Kumnienue. ¥ nenpHas TenioTa 4 , bubaunoteka IJOK

) napooOpazoBaHus U KOHACHCAIIAH. 98 s / / https://m.edsoo.ru/ff
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3aBHCHMOCTh TEMIIEPATYPhl KUIEHHS OT
atMoc(hepHOro AaBJICHUs

0a786¢

BnaxxnocTs Bo3jtyxa. JIabopatopHras bubmoteka 11OK
22. pabota "OnpejeieHue OTHOCUTENBHON https://m.edsoo.ru/ff
BJIAKHOCTH BO3yxa" 0a7628
23, Pemenue 3aia4 Ha onpeieieHUE
BJIAXKHOCTHU BO3yXa
[TpuHIHIIBI pabOThI TEMIOBBIX
24, asurareneif. [Taposas TypOuna.
JIBurarens BHyTPEHHETO CTOPAHUS
25, KI1J] TennoBoro ABUTATEIS. TenngBLIe Egg:;;fg;ggﬁ .
JIBHIaTEJIU U 3aIUTa OKPYKaroIIeH cpebl OaTcTe
2. 3aK0H COXpaHEHHUS U MPEeBPAICHUAS
SHEPrUH B TEIUIOBBIX IIporieccax
IToAroToBKa K KOHTPOJIEHOM paboTe 1mo bubmuoteka 1L1OK
27. teMe "TennoBble ABNeHUA. 3MeHeHNE https://m.edsoo.ru/ff
arperatHblx COCTOsIHHI BellecTBa” 0a83f2
KoHnTpomnbHas padota o teme "Tennossle bubnuoreka LTOK
28. sBieHus. VI3MeHeHue arperaTHbIx https://m.edsoo.ru/ff
COCTOSIHUM BemecTBa" 0a86ae
29, Onextpusanus Ten. JlBa poaa
ANEKTPUUYECKUX 3apAJIOB
30 Ypok-ucciaenoBanue "DIeKTpHU3anus Tel
' WHIYKIMEH 1 OpU COIPUKOCHOBEHUN "
B3anmopeiicTBe 3apsKEHHBIX TEN. 3aKOH Bu6muorexa ITOK
31. Kyrona https://m.edsoo.ru/ff
0a87e4
DekTpHIecKoe nose. HanpsoKeHHOCTh bubmmoreka LHOK
32. anexTpuyeckoro nosist. [IpuHImn https://m.edsoo.ru/ff
CYNEPNO3UIIHI VIEKTPUUECKUX TTOJICH 0a8ala
33 Hocwutemnu 3MeKTpUIECKUX 3apsI0B.

OneMeHTapHbli 3apsia. CTpOEHHE aToMa
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TIpOBOAHUKY U TUDIIEKTPHKHU. 3aKOH

bu6mmoreka [{OK

34. https://m.edsoo.ru/ff
COXpaHEeHHMS JJIEKTPUUECKOTO 3apsia 0a8ef6
. bubmotexa IJOK
35, | Peunemme satas a pIvCreie caofiers hipsim.cdsooruY
P P 0a%0cc
DnexTpu4ecKuil ToK, yCJIOBUS €ro bubnuorexa 1HOK
36. cymecTBoBaHus. MlcTouHUKH https://m.edsoo.ru/ff
JNIEKTPUYECKOT0 TOKA 0a95a4
bubanotexa LIOK
37. JleicTBYS 3NEKTPHYECKOTO TOKA https://m.edsoo.ru/ff
0a96b2
Ypoxk-ucciaenoanue "Jleiictue
38. 3NIEKTPHYECKOTO I0JIs Ha IPOBOJHUKY U
JIUBAEKTpUKH"
9 bubmuorexka LIOK
39, | Dnextpiiecka ok etanzax, htps:/m edsoo.ul
0a9838
40. DnexTpudeckas HeNb U €€ COCTaBHBIE
4acTH
Cuna Toka. Jlaboparopsas pabota bubnroreka HHOK
41. "M3MepeHue U peryIMpOBaHUE CUIILI https://m.edsoo.ru/ff
ToKa" 0a8bd6
DIIeKTpUIEeCKOE HaIIPSDKCHHE.
42, ']'BOJIBTMCTp. Jlaboparopuast pabota }]?tif ;?/P/Ir?f::l(si)grougf
N3mepenue U peryiupoBaHue 0a% 14
HanpsKeHns " -
Bubmorexa IOK
43, | Compommrermne mposo. Yzeniioe hipsdim.edsoorult
p 0aa738
JlaboparopHas paboTa "3aBUCUMOCTH
44, IMEKTPUIECKOT0 COIIPOTUBIICHUS Eﬁi}fﬁ:ﬁgﬁ}ﬁf
IPOBOJHHUKA OT €r0 AJIUHBI, TUIOINATN 022738

MOIEPEYHOT0 CEYEHUs U MaTepraia"
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3aBUCHMOCTh CHIIBI TOKA OT HapsIKCHHUS.

bu6amotexa LHOK

45, 3axon OMa U1 y9acTKa LeTH https://m.edsoo.ru/ff
Oaad4a
JIabopatopnast pabota "HccnenoBanue
3aBHcI1)z1M0§m CIEJILI TOKa, unyul:ero yepe3 Bu6morexa HOK
46. ’ https://m.edsoo.ru/ff
PE3UCTOP, OT COMPOTHBIICHUS PE3UCTOPa 0aaOde
U HaNPsOKEHWs Ha pe3ncTtope” 0
47, [TocnenoBarensHOE U ApaUIEBHOE
CO€JIMHEHUS] IPOBOTHUKOB
Jlaboparopuas pabota "IIpoBepka
npaBlfna CIJ)IO)KCII)II/ISI HanpﬂI:KerII)ﬁ npu Enbmorexa LHOK
48. https://m.edsoo.ru/ff
NI0CIIEA0BATEILHOM COSIMHCHUH JBYX 022258
pe3ucTopoB” T
JIaboparopnast pabota "IIpoBepka bubnuoreka LIOK
49, [IpaBHJIa AJIs1 CUIIBI TOKA NIpU https://m.edsoo.ru/ff
NapajuleIbHOM COEIMHEHUU PE3UCTOPOB" Qaadle
Pemenue 3agau Ha NpUMeHeHUE 3aKOHa Bu6nmorexka IIOK
50. Owma 18 pa3IiyHoro CoeIMHEHNS https://m.edsoo.ru/ff
NPOBOJHUKOB Oaaf8a
Pabota 1 MOIIHOCTE ANIEKTPHYECKOIO Bubmuorexa LOK
51. Toxa. 3axon Jixoyms-Jlenna https://m.edsoo.ru/ff
' 0ab124
JIabopaTopHrast pabora "Omnpenencuue bubmunorexa [IJOK
52. paboThl ¥ MOITHOCTH 3JIEKTPHYECKOTO https://m.edsoo.ru/ff
TOKAa" 0ab3e0
ONeKTpUYeCKue HENU U NoTpeOuTeNn bubmoreka IJOK
53. JJIEKTPAYECKON SHEPTHHU B OBITY. https://m.edsoo.ru/ff
Kopotkoe 3ambikaHue 0ab660
[ToaroroBka K KOHTPOJIBHOU paboTe MO
Telvie "SJIeKTqueche 3ap;m§1. Eu6mmorexa LIOK
54. . https://m.edsoo.ru/ff
3apsDKeHHBIE Tella ¥ UX B3aUMOICHCTBUA. 0abd2c
ITocTOSHHBI 3JIEKTPHIECKHIA TOK" T
5S. KonTpospHas pabota 1o teme bubnmnoreka [{OK
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"DIIEKTPUYECKHE 3aPsijibl. 3apsKEHHBIC
TeNla U UX B3auMOAeUCTBHS. [l0CTOSHHBIN
AIEKTPUUYECKHI TOK"

https://m.edsoo.ru/ff
Oabeal8

IlocTostnHBIE MAarHuThl, UX

56. .
B3aNMOJIEHCTBHE
57, Ypok-ucciaegoBaHue "I/’I'3yqu1/Ie 10 (71 Eggggﬁfg;gﬁif
ITOCTOSIHHBIX MarHUTOB
0ac3d0
MarnuTtHoe 1none. MarauTHoe nose Bubmoreka IJOK
58. 3eMIIH U eT0 3HaYCHUE IS XKU3HY Ha https://m.edsoo.ru/ff
3emite 0OacOba
OmpiT OpcTena. MarautHoe nosue Bbu6anoreka 1HJOK
59. IEKTPUYECKOTO TOKa MarHuTHOE 110J1€ https://m.edsoo.ru/ff
KaTyIIKU ¢ TOKOM Oac1d2
IIppMeHeHnE 3IEKTPOMarHuTOB B
60. Iexnmce. Ha6cipaTopHa51 pabota Eggg;;f;;gg}ﬁf
N3yuenue nedcTBUSA MarHuTHOTO MOJIA 0ac7da
Ha MPOBOJHUK C TOKOM" -
DIeKTpOIBUraTeh NOCTOSTHHOTO TOKA.
Hcnonb3oBanue 3MeKTpoBUTaTeneii B
TEXHUUECKUX yCTpoi/’IcﬁBax ¥ Ha Bubmorexa OK
61. https://m.edsoo.ru/ff
tpancnopte. JlaboparopHas pabota 0ac86e
"KoHCcTpyupoBaBue U n3ydeHue padboTbl -
aNeKTpoABUrarens”
Oneitel @apanes. 3akoH
62. SNEKTPOMArHUTHOU MHAyKuu. ITpasuio
JleHna
Anexrporeneparop. Crocobwl NOMyyYeHUS
63 AIEKTPUYECKOR SHEPIUH.
) DeKTpOCTaHIIMM Ha BO30OHOBISEMBIX
HCTOYHVKAX SHEPIrUU
64 IToaroToBKa K KOHTPOJILHOU paboTe Mo

TeMe "ODNEeKTPHUIECKUE U MarHUTHEIC
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apieHus"

KonTponsHas padora no reme

bubmorexa IJOK

65. " " https://m.edsoo.ru/ff
DNeKTpU9ecKe ¥ MarHUTHHIEC IBJICHUS
Oacbl4
PesepsHbiit ypok. PaboTa ¢ TekcTamu 110 BK@_IHOTeKa HOK
66. Teme "T. " https://m.edsoo.ruw/ff
¢ "TemnnoBsle ABNCHUA
OaccSe
PesepmHbiit ypok. PaboTa ¢ TeKcTamu 1o Enbmrorexa LIOK
67. teme "TIocTOSHHBIN 31EKTPUYECKHi TOK" hitps.//m.edsoo.r/ff
P Oacdc6
68 PeseppHblil ypok. PaboTa ¢ TekcTamu 110

TeMme "MargutHeie SBiaeHus"”
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Kanennapvo — teMarudeckoe riiaHupoBanue 9 kiace (puszuka)

Jdara nzydenus

e JAeKTPOHHbIE
i Tema ypoka KosmuectBo Tomamnee ; nudposbie
4acoB Dakr Motax - 0 pa;(;z;;ec.}:ﬂue
1 Mexanudeckoe IBHKECHUE. L . - g
: MarepuanbHas TOYKa L9, L9 (4 Oy
Cucrema otcueta. OTHOCUTEIIHHOCTH Eu6nuotexa HOK
2. MEXAHMECKOIO ABIOKEHHS 1 f é-ﬁ G a Ve f) https://m.edsoo.ru/ff
¢ OTO AIBIDKEH 5 : 0ad474
bubaunoreka [JOK
3. PaBHOMepHOeE ITpAMOIMHEITHOE ABUKEHHE 1 ," 2. G C 7 06 l(;%(;i;ls;//m.edsoo.ru/ff
g a
HepaBroMepHOE NpsIMOIHHEHHOE
4. BIDKeHUE. CpeqHsas 1 MTHOBEHHAs 1 ' "
5 [IpsMomuHetHOE paBHOYCKOPEHHOE 1 i . ) }]?;I(SJ:I/I;IOTC(;(a L[O/Ilff
) ABAKeHUE. Y CKOPEHHUE A t4. (39 Oacli);;i 4m.e S00-IU.
CKOpOCTh IPSAMOJIMHEHHOTO
6. Ezzggz;:;opeHHoro neroxenust. I'padux 1 ,/4’ L 9 / é 2 i
JlaboparopHas pabdota "Onpenenenne bubmuoreka [JOK
7. YCKOPEHHs TeJla IPH paBHOYCKOPEHHOM 1 Pi N ¥ https://m.edsoo.ru/ff
¢
JIBIDKEHUM 10 HAKJIOHHOM IIOCKOCTH" /} ‘ [)ﬁ // ¢ & 0adbl8
3. lg;cl)ggg{oe najgeHue tei. OnpIThl 1 ’ [79’“ ;. ry
PaBHOMEpPHOE JBHXXEHHE 110 OKPY)KHOCTH. bubnmorexa [HOK
9. Ilepuon u yacTota oOpanicHUs. 1 ; ‘ . https://m.edsoo.ru/ff
JIunelnas 1 yrnoBas CKOPOCTH ’( f ¢ p /l 7{ /, ﬁ}? 0ael76
10. L{eHTPOCTPEMATEILHOE YCKOPEHHE 1 LE. ¢ A
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bu6imorteka [OK

11. Ilepsblit 3axoH HproToHa. BEKTOD CHITBI . hitps://m.edsoo.ru/ff
AL, CY Al C5 0ae612
12 Bropoii 3akon HetoToHa. E;I6JI/I;IOTG(I;3, HO/I;C
. . : (PS.//M.€dS00.TU
PaBHoAelCcTBYIOmAs cCrla ’( j i (‘ 9 X L. C [ 0ac 22
Tperunii 3axkoH HetotoHa. Cynepno3unus Bubmorexa LIOK
13. ot . https://m.edsoo.ru/ff
(s 1L 0ac982
Pewenue 3a1a4 Ha IpUMEHEHVE 3aKOHOB Brbmaorexa LIOK
14. HiroToHa ( &,. ‘ https://m.edsoo.ru/ff
7 . / C Oaeb6e
bubnuoreka I{OK
15. Cwuiia ynpyrocTd. 3akoH I'yka - https://m.edsoo.ru/ff
[ 6 ¢ / C Oaeca?
16. Eﬁll_)u;r}zi ;i;[aq o Teme «Cuna //CL | /[
JTaboparopuas padota «Onpeaesnenue bubnuorexa [IOK
17. JKECTKOCTR HIpY:KEHEL ;- https://m.edsoo ru/ff
1 ’/ / ’ / f Qaec28
bubnuorexa IHOK
18. Cuna TpeHus https://m.edsoo.ru/ff.
14 1C 0af738
bubmmorexa IJOK
19. Pewrenne 3anay no treme «Cuia TpeHUA» 7 https://m.edsoo.ru/ff
/ ; / C 0afa26
JlabopartopHas padota "Omnpenesnenue Bubmmorexa LJOK
20. K03 pUIMeHTa TpeHUS CKOTBXKEHU" f ) hups:medsoo rutt
1Y. /¢ Oaf8be
Pemenue 3agay no reme "3aKOHBI bubnuoreka 1JOK
21. Heiorona. Cuna ynpyroctu. Cuna - https://m.edsoo.ru/ff
Tperms" 15 [e Oafbe
2 Cuna TSKEeCTH U 3aKOH BCEMHPHOTO Eggn;mm; a H(z/lﬁf
. S.//M.edS00.I"
TATOTEHUA. Y CKOpeHue CBOOOTHOTO ,Z Q / I8, 0af0d4
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najgcHusia

Ypok-korbepennus "J[Buxkenue Teln

23. BOKPYT TPaBUTAIMOHHOI'O I[ICHTPA
(Conneunas cuctema). [amaktuxu"
p " bubnuoteka [JOK
enlenye 3anad no reme "Cuia TsSKecT!
24. U 3aKOH BCEMHUPHOIO TATOTEHUA" https://m.edsoo.ru/ff
0af518
bubmorexa [JOK
25, | llepsas kocuwscera cropocr hitpsy/m.edsoo.ru
perpysri Qaf33c
PaBHOBecne MarepuaibHON TOUKH.
2. A6"00J1}0TH0 TBEpHOE Teno. Pa]?EIOBeCHe Egggg&fgﬁgﬁ};
TBEPAOIO TENa C 3aKPEIIEHHON OCBIO 0afe36
BpallicHUs T
27. MowmeHT cuibl. LeHTp TshxecT
Pemenne 3ana4q no teme "MOMEHT CHIIBL. Bubmiorexa LIOK
28. Ientp THxoCTA" https://m.edsoo.ru/ff
0b02b4
[ToaroroBka K KOHTPOJBLHO#N padoTe 1o bubnuorexa IJOK
29. TeMe "MexaHH4ecKOe IBHKEHHE. https://m.edsoo.ru/ff
Biaumoneiicteue Ten" 0b0408
Kourponbhas pabora 1o Teme bubnunorexa [JOK
30. "MexaHUYeCKOe ABHKECHUE. https://m.edsoo.ru/ff
Bzaumoneiicrsue rer” 0b06ec
Wmirynee Tena. UMiysibe cumbl. 3aKoH Bubnuoreka [JOK
31. COXpaHCHUS UMIIyNbCa. Y TIPYroe u https://m.edsoo.ru/ff
HEYIPYroe B3auMOAECHCTBHE 0b07fa
32, Pemienne 3agad mo TeM,? "3akoH nggﬁ;f:;;gg}é
COXpaHEHUs UMITYJIbCa 0b096c
33 Ypok-koHbepennus "PeakTuBHOE
JBIDKCHHE B IIPUPOJE B TEXHHKE"
34. Mexanutdeckast paboTa ¥ MOIIHOCTh bubmmorexa [IOK

https://m.edsoo.ru/ff |
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0b0a84

PaboTa cHJIBI TSOKECTH, CHUIIBI YIIPYTOCTH

bubamorexa IHOK

35. H CHJTH TPCHES https://m.edsoco.ru/ff
0b0db8
Jlabopatopnas pabota «OnpeaeneHue
36. paboTHI CUITBI TPEHUS TIPU PAaBHOMEPHOM
JIBHOKCHUU TeJa N0 TOPU3OHTAIEHON
HOBEPXHOCTH )
37 CBsi3b 3HEpruyu 1 padboThI.
) IloTeHuMaIbHASL SHEPTUS
bubmuorexa IJOK
3p. | Kutewseekws ouepnus. Teopewa o hitpsimedsoo.ntt
P 0b0c32
39. 3aKOoH COXPaHEHMS DHEPIUU B MEXAHUKE
bubnnoreka IJOK
a. | Jloopmopuan pabora aysen aakona hitpsimedsoo.utt
0bl2fe
KonebarenpHoe IBHKEHUE U €T0 bubmaorexa LTOK
41. https://m.edsoo.ru/ff
XapaKTEPUCTHKHI 0b1858
Bubmuoteka ITOK
g, | Sysaoutne KoicGaus. Bunyreriie htpsdm.edsooxu
) 0b2010
43. MaremaT4ecKkuil ¥ IPY>XKUHHBIA
MasiTHUKU
Ypoxk-uccienopanue «3aBUCUMOCTb bubnuorexa IOK
44. nepuoAa KoneOGaHuil 0T XeCTKOCTH https://m.edsoo.ru/ff
TIPY>XYHBI B MacChl Ipy3ay 0b197a
45 [IpeBpartieHye 3HEPTUH OpA
) MEXaHWYECKMX KoJIeOaHmsIx
Jlaboparopnas pabota «OnpenencHue Bubnmorexa [JOK
46. 4aCTOTHI ¥ Tlepuoaa kKoyebanmit https://m.edsoo.ru/ff
MPYXUHHOTO MassTHHKA Oblaec
47. JlaGoparopras pabota «IIpoBepka bubnnorexa HOK
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HE3aBUCHUMOCTH Ieproa KoineOaHu i
rpy3a, IOABEIICHHOTO K HUTH, OT MacCChI
rpy3a»

https://m.edsoo.rw/ff
0b197a

Mexannueckiie BoJIHBL. CBONCTBA

bubtmorexka 1{OK

48. MEXaHU4EeCKUX BOJIH. [IpogonbHbIe U https://m.edsoo.ru/ff
IIOTIEPEYHBIE BOJIHBI 0b21fe
Ypok-koHpepeHnus "MexaHnveckue

49. BOJIHBI B TBEPAOM Teie. CecMHuYecKe
BOJIHBI"

50 3Byk. PacnipocTpanenue u oTpaxkeHue

) 3ByKa
51 Ypok-uccienopanue "HabmoneHue
) 3aBHCHMOCTH BBICOTHI 3BYKa OT 4YaCTOTHI"
I'poMKOCTE 3ByKa U BBICOTA TOHA.

52. z
AKyCTUYECKHIt Pe30HAHC
Ypok-koHpepeHnus "Y npTpa3ByK u bubmuorexa [JOK

53. P P pasey " https://m.edsoo.ru/ff
HH(Pa3BYK B IPUPOJIC U TEXHUKE 0b23ca
IloaroroBka K KOHTPOJILHOM paboTe Mo bubnmnoreka [JOK

54. TeMe "3aKOHBI COXPAHCHMUS. https://m.edsoo.ru/ff
Mexanuueckre KoneOGanus U BOIHB" 0b2510
KonTponshas pabora mo reme "3akoHbI

5S. coxpaneHus. Mexanuveckue Koyie0aHns
¥ BOJIHBI"
ek ur bubmotexa [JOK

56. TICKTPOMATHHTHOC TTOJIC. https://m.edsoo.ru/ff
ONEeKTpOMarHUTHBIE BOJTHEI Ob2abe

57. CBo¥icTBa 31EKTPOMATrHHTHBIX BOJIH
Ypoxk-xondepenuus "llkana

p epern bubnuorexa [TOK

58. ;;IeKTpOMarHHTHHX BOTIH. https://m.edsoo.ru/ff

CIIOIIL30BAHME JNEKTPOMArHHTHBIX BOJH 0b2fe6
JUIL COTOBOM CBA3U"
59. Ypok-uccnenopanue "M3yuyeHue CBOUCTB bubmorexa IJOK
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3NMEKTPOMArHUTHEIX BOJIH C IIOMOIIBIO
MOOUIBHOTO TenedoHa"

https://m.edsoo.ru/ff
0b2c6¢

Pemrenwne 3a7a4 Ha OIIPEC/ICIICHUEC YaCTOTBL

60. W JUTMHBI 2JICKTPOMArHUTHOM BOJIHBI
DNeKTpOMarHuTHasg IpUpoza CBeTa. bu6nuoreka [TOK
61. CxopocTb cBeTa. BonHOBBIE CBOCTBA https://m.edsoo.ru/ff
cBeTa 0b31d0
Hcrounuku cBera. [IpamonuHeiiHoe bubnnoteka [OK
62. pacnpocTpaHeHuUe cBeTa. 3aTMEHMS https://m.edsoo.ru/ff
Cousnna u JlyHsl 0b3658
3aK0H OTpakeHUs CBeTa. 3epKaja. bu6motexa IJOK
63. Pemenne 3agay Ha IpUMeHEHNE 3aKOHA https://m.edsoo.ru/ff
OTpaKeHUd CBETA 0b38c4
64. [Ipenomiienue cera. 3aKOH Egg?;&?:iigﬁ};
IPETOMIICHHS CBETa Ob3aca
[TonHOE BHYTpEHHEE OTPAYKEHHUE CBETA. bu6nuortexa IJOK
65. Hcnonp30BaHue OJIHOrO BHYTPEHHETO https://m.edsoo.ru/ff
OTPaXCHUS B ONTUYECKUX CBETOBOJAX 0b3csc
JlaboparopHas pabota "HccrnenoBanue
66. 3aBUCHMOCTH YTJIa IPEIOMIICHHUS
CBETOBOTO JIy4a OT yIJla ITaJieHus Ha
rpaHule "Bo3yX-cTexio”"
VYpok-koH(pepennus "Hcnonb3oBanue
67. MOJIHOTO BHYTPEHHEI'O OTPAKEHUSI:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS CBSI3b"
bubnuoreka [TOK
68. JInnser. OnTHYecKas CUiia JIUH3BI https://m.edsoo.ru/ff
0b3f2¢
Bubnnoreka ITOK
69. TTocTpoenue n300pakeHui B TUH3AX https://m.edsoo.ru/ff
0b444a
70. JlabopaTtopHas pabota "Onpenenenue Bubmrorexa IIOK

https://m.edsoo.ru/ff
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(hOKyCHOTrO paccTOSHUS ¥ ONTHYECKON
CHUJIBI coOuparomieit JMH3bI"

0b4206

Ypok-koHdepeHius "ONTHIECKHE

butmmorexa ITOK

71. JMH30BBIC TPHGOpHL” g%g:;/ém.edsoo.ru/ff
bubanorexka 1HOK
72. I'na3 kak ontuyeckasi cucrema. 3peHue https://m.edsoo.ru/ff
0b4684
73 Ypok-koupepenius "JledexTs! 3peHH.
) Kaxk coxpanuts 3penue”
Pa3znoxenue Genoro cBeTa B CIIEKTP. bubmuorexa [IOK
74. Omnertel Hetotona. CsioxxeHue https://m.edsoo.ru/ff
CIIEKTPATHHBIX BETOB. Jlucnepcus ceera 0c0f4c
Jlabopartopnas pabota "ONBITH 110
p&ﬂogerEm 6£nor0 CBETa B CIIEKTP U bubsmorexa HOK
75. https://m.edsoo.ru/ff
BOCIPHATUIO IIBETA IIPEAMETOB IIPH UX 0c0e2a
HaOJTIO/ICHUM Yepe3 IBETOBBIE (PUIBTPHI" =
Ypok-npakTukym "BoOHOBEIE CBOMCTBA
76. CBeTa: JUCTIepCHsl, HHTephEepeHIUs U
Judpaknus”
7. OmnpiTel Pesepdopaa v nmaneTapHas E;Eg;gfg;ggjﬁf
MOJENb aTOMa 0c12a8
78. IToctrynaret bopa. Moaens atoma bopa
Hcmyckanue B HOTJIOIEHUE CBETA bubmmorexa IIOK
79. ., https://m.edsoo.ru/ff
aromoM. KBanTrl. JIuHeyaThle CIEKTPEI Ocl4dc
" butmmoreka [{OK
80. Y POK-TPAKTHKYM HagmoﬂeHHe https://m.edsoo.ru/ff
CIIEKTPOB UCITYCKaHHS 0c1550
bubmuoreka ITOK
81. PannoakTHBHOCTE U €€ BB https://m.edsoo.ru/ff
0clé672
82. Ctpoenue aroMHOro sapa. HykioHHas bubmmorexa [HOK
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MOJCIIb
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Ocl8ac

bubnuoreka IHOK

83. PannoaktuBHbIe npeBpaienusi. M3oTomnsl https://m.edsoo.ru/ff
Oclal4
Pemenue 3anay no teme: bubsmorexa [TOK
84. "PamoaKkTHBHbIE IpeBpalIeHus " ttps://m.edsoo.ru/ff
Oclbda
85. Ilepuon nonypacinaja
VYpok-koHpepennus "ParuoakTHBHBIE bubnuorexa 1{OK
86. U3JIyYEHHUS B IPUPOIE, METHIIUHE, https://m.edsoo.ru/ff
TexXHHKe" 0c2126
Snepuble peakuuu. 3aKOHBI COXPaHECHUS bubmaorexa LIOK
87. https://m.edsoo.ru/ff
3apsA7I0BOTO U MACCOBOT'O YUCEN 0clc58
OHEprus CBsI3U aTOMHEIX sifiep. CBa3b bu6maorexa LIOK
88. ) https://m.edsoo.ru/ff
Macchl M 3HEprun 0c1d7a
89 Pemenue 3ana4 no teme "SnepHpie
) peaknun”
Peaxknum cnHTe3a v neneHus saep. bubmmorexa [OK
90. " https://m.edsoo.ru/ff
Hcrtounuku s3aeprun ConHIa # 3BE3] 0c]e88
Ypok-koHdpepenuus "SAnepHas
91. sHepreTuka. JleWcTBrs palOoaKTUBHBIX
U3IyYCHUN HA )KUBBIC OPraHu3MBbl"
[ToaroroBka Kk KOHTPOJIBEHON paboTe 1o
Telee "BHCKTpOMaI‘I}?I/ITHOC HOI;IC. bubmmorexa [JOK
92. https://m.edsoo.ru/ff
OnexTpoMarHUTHEIE BOJHEL. KBaHTOBBIE 0c223e
SIBJICHUSA" __
KonrponrsHaas pabota o Teme
93, "JNEKTPOMArHUTHOE TIOJIE.

OnexTpoMarsuTHbIC BOMHEL KBaHTOBBIE
SIBJICHUS"
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IToBTOpeHue, 06061menue. JlabopaTopHbie

bubnnorexa I{OK

94. " N " https://m.edsoo.ru/ff
paboTsl 10 Kypcy "BzanmoedcTBue TEN 02452
[ToBropenue, obobuIeHue. Permenne Bu6nuotexa LIOK

95. pacyeTHBIX X KAUeCTBEHHABIX 3a1a4 I10 https://m.edsoo.ru/ff
teme "TennoBble nporecchl” 0c2572
IToBTOpenue, 06001eHne. Pemenne bu6mmotexa [{OK

96. pacyYEeTHBIX B KAUECTBEHHBIX 331134 I10 https://m.edsoo.ru/ff
teme "KI1J] TermmoBex gurarencii” 0c2a22
IToBTOopenme, o6obmeHue. Pemenne bu6anoteka 1{OK

97. PaCUYETHBIX U KaYECTBEHHBIX 3a/1a4 I10 https://m.edsoo.ru/ff
teme "KI1]J] anekTpoycranoBok" 0¢2b30
IToBTOpenue, o600menue. JlabopatopHble Bubnnorexa LOK

98. " " https://m.edsoo.ru/ff
paboTst o Kypcy "CBETOBbIE SIBICHUS 0c2¢52
IToBTOpenue, o6o0menue. Pabora ¢ bubmmoteka IIOK

99, TEKCTaMH 10 TeMe "3aKOHBI COXpaHEeHMs B https://m.edsoo.ru/ff
MexaHuke" Oc2d6a
IToBTOpenue, 0606menue. Pabora c Brbmmorexa LIOK

100. " " https://m.edsoo.ru/ff
TekcTamu 1o TeMe "KoneOaHus 1 BOJTHBI
0c2e82
[ToBTopenue, obodmenue. Pabota c bubmorexka HOK
101. " " https://m.edsoo.ru/ff
TeKcTaMu 110 TeMe "CBETOBHIC SIBJICHUS
0c3044
[ToeropeHue, 06o0menue. Padora ¢
102. TeKkcTaMu 110 TeMe "KBaHTOBas U s/iepHas

¢dbusuka"
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