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MNOACHUTEJIbHAS 3AITNCKA
[Iporpamma mo ¢u3nKke Ha ypOBHE OCHOBHOTO OOIIEro oOpa30BaHUS

COCTaBJICHa Ha OCHOBE IMOJIOKEHHWI U TPeOOBaHMUM K pe3yJbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 00Opa30BaTeIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takke c yuéroMm (¢enepanbHOH paboyel MporpamMMel
Bocnutanus u Konnenuuu npenogaBanus yueOHoro npeamera « Dusukay.

CopmepxaHue mporpamMmbl MO (PU3MKE HAMpaBiIeHO Ha (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTU OOYyYarOUIMXCsl U OPraHHU3alUI0 U3YYEHUS
bu3MKM Ha JesATEeILHOCTHOM OCHOBE. B mporpamme mo (pu3MKe YUUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeameta B peanuzauuu tpedoBanuii ®I'OC OO0
IJIAHUPYEMBIM JIMYHOCTHBIM U METANpEeIMETHBIM pe3ysbTaTaM OOyuYeHHUs, a
TaKKe MEXIPEAMETHBIE CBA3M €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOI'O OOIIIET0 00pa30BaHMS.

[Iporpamma 1o (¢u3MKEe YCTaHABIMBAECT pacHpelesieHue Yy4eOHOro
Marepuaia Mo rojaaMm oOydeHusl (MO Kiaccam), MpeiaraeT MPUMEPHYIO
MOCJIEIOBATEIbHOCTh HM3YYEHHUs] TEM, OCHOBAaHHYI0 Ha JIOTUKE pPa3BUTHS
MPEAMETHOIO COAECPKAHUA U yUETE BO3PACTHBIX OCOOCHHOCTEN 00yYaroIuXCsl.

[Iporpamma mo ¢usuke pa3paboTaHa C LETbI0 OKa3aHHUS METOIMYECKOU
MOMOIIY YYUTEIIO B CO3/IaHUU paboyelt mMporpaMMbl IO Y4EOHOMY TPEIMETY .

®u3rka SBISETCS CUCTEMOOOPA3YIONIMM Il E€CTECTBEHHO-HAy4YHbIX
y4eOHBIX TPEIMETOB, IOCKOJbKY (PU3UYECKHE 3aKOHbI JIEKAaT B OCHOBE
MPOIIECCOB M SIBJICHUM, H3y4aeMbIX XUMHUEH, OHOJIOTHEH, acCTpOHOMHUEH W
dbusnueckoit reorpaduieii, BHOCHUT BKJIAJl B €CTECTBEHHO-HAYYHYIO KapTHHY
MUpa, IPeIOCTaBIsET HanboJee ICHbIe 00pa3ilbl MPUMEHEHUS HAYYHOTO METO/1a
MO3HAHU, TO €CTh CII0CO0A MOTYYEHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

OnnHa 13 TJaBHBIX 3a/1a4 (PU3HUECKOTO 00pa30BaHMs B CTPYKType OOIIero
oOpa3oBaHusi COCTOUT B (DOPMUPOBAHUM €CTECTBEHHO-HAYUYHON T'PAaMOTHOCTH H
WHTEpeca K HayKe y 00yJaromuxcs.

N3yuenne ¢usuku Ha 0a30BOM YpOBHE TMpeArojiaracT OBJIaJCHHE
CJIe Iy IOLUMU KOMIETEHTHOCTSIMH, XapaKTepU3yOIUMHU
€CTEeCTBEHHO-HAYUYHYIO TPAMOTHOCTb: HAYYHO OOBSICHSITD SIBJICHUS,

OIICHMBATh U IOHUMATh OCOOCHHOCTH HAyYHOTO UCCIIEOBAHUS;
WHTEPIPETUPOBATh JAHHBIE M HCIOJb30BaTh HAYUYHbIE J0KA3aTelIbCTBA IS
MOJTyY€HHUsI BEIBOJIOB.

[lenu wu3ydeHuss (U3MKU HA ypPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
onpenenensl B Konuenmuu npenogaBanus ydyeOHoro mnpeamera «Dusuka» B
oOpa3oBaTenbHBIX oOpraHu3anusx Poccuiickoit deneparuu, pearn3yrOIIMX
OCHOBHBIE 00IIe00pa30BaTeNbHbIE MPOTPAMMBI, YTBEPKIACHHOW pPEIICHUEM



Komnernn Munncrepctsa npocsemienus: Poccuiickoit @eaepannu (poTOKOI OT
3 nexabps 2019 r. Ne [IK-4BH).

ey uzyyenust PuU3MKU:
npruoOpeTeHNEe UHTEPECA U CTPEMIICHUS O0y4YaloMIMXCS K HAYYHOMY H3YUYEHUIO
IIPUPOJIbI, PA3BUTHE X UHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;
pa3BUTHE TPEJCTaBICHUM O HAy4HOM METOJIe IMO3HAaHHUA W (OPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;
dbopMHpOBaHHE HAYYHOT'O MHUPOBO33PEHHUSI KaK pe3yJibTaTa U3y4YeHHUS OCHOB
CTPOEHHUS MaTepuu U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3HKU;
dbopMupoBaHHE TPEACTaBICHUH O pond GU3MKK UIsT pPa3BUTUSL  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;
pa3BUTHE IMPEICTABICHUI O BO3MOXKHBIX cepax Oyayuieil npodeccruoHanbHON
NeSITEIbBHOCTH, CBA3aHHOM ¢ (PM3MKOMN, IOArOTOBKA K JaJbHENIIEMY OOYUYEHHUIO B
3TOM HampaBlICHUH.

JlocTrxeHne STUX 1eNei MPorpaMMBbl o (U3UKe Ha yPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:
npuoOpeTeHne 3HaHUM O TUCKPETHOM CTPOEHUH BEIIECTBA, O MEXaHUUYECKUX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

NpUOOpPETEHNE YMEHHUI ONUCHIBATh U OOBSACHATHh (PU3NYECKUE SIBIICHHUS C
UCTIOJIb30BaHUEM TIOTYUCHHBIX 3HAHMUIA,

OCBOEHHUE METOJOB PEILICHUS IPOCTEHIINX pacUETHBIX 33]1a4 C UCIIOJIB30BaHUEM
duznyeckux Mozesnel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3aa4;
pa3BUTHE YMEHUI HAOIIOaTh IPUPOIHBIC SIBIICHUS U BBITIOJHSTH OIBITHI,
JabopaTtopHbie pabOThI U YKCIIEPUMEHTATbHBIE UCCIEAOBAHUS C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX MPUOOPOB;

OCBOEHHE MPUEMOB PabOTHI ¢ MH(POpMaIel (GU3NIECKOTO COJIEPIKAHMS,
BKJItOYasi UHPOPMAIUIO O COBPEMEHHBIX JOCTHKEHUSIX (PU3UKH, aHATU3 U
KPUTHYECKOE OlIeHNBaHNE NH(POPMAITNH;

3HAKOMCTBO CO chepamu mpoecCUOHATILHON IEATeIbHOCTH, CBI3aHHBIMU C
(bu3UKON, 1 COBPEMEHHBIMHU TEXHOJIOTUSIMHU, OCHOBAaHHBIMHU Ha JIOCTHXKEHUSX
bu3MYeCcKOi HayKH.

Ha usyuenue ¢usuku (6a30BbI YPOBEHb) HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus oTBoauTcs 238 yacoB: B 7 kiacce - 68 yacoB (2 yaca B HE/IEIIO), B
8 kiacce - 68 yacoB (2 uvaca B Hemento), B 9 kiacce - 102 yaca (3 yaca B
HEJIEITI0).

[Ipennaraemsiii B mporpaMme 1o (pusuke rnepedeHsn J1abopaTopHbIX padoT U
ONBITOB HOCUT PEKOMEHJATENIbHBIM XapakTep, YYHUTENIb JellaeT BHIOOD
npoBeJeHUsT JTa0OpPaTOPHBIX PAOOT W OMBITOB C YYETOM WHIAWNBUAYATBHBIX



OCOOCHHOCTEM  OOydYaromuxcs, CHOUCKAa OKCIEPUMEHTAIBHBIX  3aJaHUil,
npejiaraéMbIX B paMKaxX OCHOBHOTO TOCYJapCTBEHHOTO 3K3aMeHa MO (hU3HKeE.



COIEPXAHUE OBYYEHUA

7 KJIACC

Pa3znen 1. ®u3uka v €€ poJsib B MO3HAHUM OKPYKAIOLIEro MUpa.

®usuka - Hayka o npupoze. fABneHus npuponbl. PU3HYECKHUE SBIICHHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JIEKTPUUECKHAE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BeNWUYUHBL. V3MepeHue (uznueckux BelnyuH. Puznueckue
npubopsl. [TorpemnocTs n3mepennit. MexxayHapoHasi CucTeMa €UHHII.

Kak ¢usuka wu papyrue ecTecTBEHHBbIE HAyKd H3y4aloT MPUPOIY.
EcTtecTBeHHO-Hay4YHBI METOJ MO3HAHMS: HAOIIOAEHHE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIABWKEHHUE TUIIOTE3, OKCIEPUMEHT II0 IIPOBEPKE THUIIOTE3,
oOBbsicHEeHHe HabmogaeMoro siBiaeHus. OmnucaHue (QU3NMUECKUX SIBICHUM C
ITOMOUIBIO MOJIEIIEN.

Jlemoncmpayuu.

MexaHnueckue, TEIIOBbIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHMUS.
dusznyeckue NpudOpsI U NPOIeaypa MPSIMbIX U3MEPEHNN aHAJIOTOBBIM U
uU(pOBBIM TPHUOOPOM.

Jlabopamopnuie pabomul u onvimol.

OmnpeneneHre UEHbl 1eIEHUs IIKaJIbl U3MEPUTEIBHOIO PUOOpa.

N3mepeHne paccTosHui.

N3mepenune 00bEMa KUAKOCTU U TBEPJOTO TENA.

Ornpenenenue pa3MepOB MajbIX TeJ.

N3mepenne Ttemneparypsl PU MOMOIIM KUJIKOCTHOTO TEPMOMETPA U JAaTYMKA
TEMIIEPATYPHI.

IIpoBenenue ucciaenoBanus MO MPOBEPKE TMIOTE3BI: JAaJbHOCTD I10JIETA IAPUKA,
MYIEHHOTO0 TOPU30HTAIILHO, TEM O0JIbIIIEe, YeM OO0JIbIlIE BHICOTA ITYCKA.

Paszpnes 2. IlepBoHayajibHble CBEACHUS O CTPOCHUH BeLeCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJBI, HX pa3Mmepbl. OMbITHI,
JOKa3bIBAIOIIME TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxenue yacTul] BemecTBa. CBsA3b CKOPOCTH JIBMXKEHMSI YaCTHI[ C
Temrneparypoil. bpoyHoBckoe aBuxkenue, nuddysus. BaumonaeiicTeue yacTuil
BEILIECTBA: ITPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHHS BEILIECTBA: CTPOCHUE Ta30B, JKUJIKOCTEN U TBEPABIX
(kpucTaymmyeckux) Tena. B3anMocBsI3bp MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX  COCTOAHMAX M HMX  ATOMHO-MOJIEKYJISIDHBIM ~ CTPOCHHEM.
Oco0eHHOCTH arperaTHbIX COCTOSIHUM BO/IBI.

Jemoncmpayuu.

Habmonenne OpoyHOBCKOTO IBHKEHUSI.



Hab6nronenune nuddysun.
Habmonenue siBineHnid, OOBSICHSIIONINXCS TPUTHKEHUEM HITH OTTATKUBAHUEM
YacCTHIl BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

OrueHka 1raMeTpa aToMa METOZOM PSJIOB (C UCTIOIb30BaHuEM QoTorpaduii).
OnbITel 1O HAOJIOACHUIO TETNIOBOTO PACIIUPEHUS Ta30B.
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO MPUTSIKCHHSL.

Pa3nen 3. /IBuskeHue U B3auMo/ielicTBHE TeJl.

Mexannueckoe IBHKEHHE. PaBHOMEpPHOE M HEPABHOMEPHOE JBUKECHHUE.
Cxopoctb. CpefHsisi CKOPOCTh IPU HEPABHOMEPHOM JBIKEHUU. Pacuér mytu u
BPEMEHU JABUKEHHUS.

SBnenue wHEepuMH. 3aKOH WMHEpUUH. B3anmoaencTBUE TeNl KaK MPUYUHA
U3MEHEHUSI CKOPOCTH JABWKEHHS Tell. Macca Kak Mepa WHEpPTHOCTH Tena.
[InotHOCTE BemecTBa. CBSA3b IUIOTHOCTH € KOJUYECTBOM MOJIEKYJ B €IMHHMIIC
00BbEMa BelEeCTBA.

Cuia kak xapakTepuCTHKa B3aumMoaenucTeus Ten. Cuiia ynmpyrocTu U 3aKOH
I'yka. MI3Mepenne CUiibl ¢ TOMOIMIbIO AUHAMOMETpPA. SIBICHUE TATOTEHUS U CUJIA
Tsokectr. CHlla TsSOKECTH Ha Jpyrux IulaHetax. Bec Tenma. HeBecomocCTs.
CroxeHue cui, HalpaBJICHHBIX MO OJHOW NpsiMOoM. PaBHOAEHCTBYOIIAsh CHIL
Cuna tpenus. TpeHue CKOJIBKEHUS W TPEHHE MOKOS. TpeHue B mpUpoae U
TEXHUKE.

Jemoncmpayuu.

HabtoieHne MexaHu4ecKkoro JBUKEHHs Teja.

N3mepenrie CKopoCTH NPSIMOJIMHENHOTO ABUKEHUSI.
Habnronenue siBieHUsI THEPIUU.

Hab6nronenue n3MeHeHusi CKOpOCTH MPU B3aUMOICHCTBUU Tell.
CpaBHeHHE Macc 110 B3aMMOJIEHCTBHIO TEJL.

CnoxeHue cull, HalpaBJICHHBIX IO OJHOW MPSMOM.

Jlabopamopnsie pabomul u onvimol.

OmnpeneneHre CKOPOCTU PABHOMEPHOTO IBUKEHHUS (IIAPUKA B KUIAKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOWIIS M TaK J1ajee).

Omnpenenenue cpeHell CKOPOCTH CKOJIbKEHUSI OpycKa WK IIapuKa Mo
HAKJIOHHOM TUIOCKOCTH.

Omnpenenenre MWIOTHOCTH TBEPIOTO Tea.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pACTsLKEHUS (Iedopmaiin)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

OnbIThI, T€MOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHHUSI OT Beca
TeJa U XapakTepa COIMPUKACAIOIINXCS MOBEPXHOCTEH.



Pasnen 4. /laBienne TBEPABIX TeJl, sKUAKOCTEH U ra3os.

Hasnenne. CriocoObl YMEHBIIEHHS] M YBEJIWYEHUS AaBieHUs. JaBieHue
raza. 3aBUCMMOCTh JaBJICHHS Ta3a OT 00béma, TemrepaTyphl. Ilepenaua
NABJICHUS TBEPABIMU TEJIaMHU, KUIAKOCTSIMU U ra3amu. 3akoH Ilackans.
[THeBMaTHUeCKuE MalIWHBI. 3aBUCHUMOCTb JABJICHUS >KUJIKOCTH OT TIyOHHBI.
['uopocratnueckuit mapagokc. CooOmaroniecs: cocyasl. [ uapaBIudecKue
MEXaHHU3MBI.

AtMocdepa 3emin u atmocdepHoe nasieHue. [I[puyuHbl CylIeCTBOBaHUS
BO3yIIHOM oOosouku 3emun. OnbiT Toppuyemnu. M3mepenue armocepHoro
JaBJICHUA. 3aBUCUMOCTh aTMOC(EPHOTO AABJICHUS OT BBICOTHI HAaJ ypOBHEM
Mops. [Tpubops! 17151 U3MepeHns aTMoc(hepHOTo TaBICHHUS.

JlelicTBHEe KHUJIKOCTM MW Tra3a Ha TMOrpy)KEHHOE B HUX  TEJO.
BortankuBatoniast (apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue Ten.
Bosngyxomnnasanue.

Jlemoncmpayuu.
3aBUCHUMOCTB JABJIEHUSA ra3a OT TEMIEPATYPHI.

Ilepenaya gaBieHUs )KUIKOCTBIO U Ia30M.

CooOuiaromuecs cocyapl.

['mnpasnuueckui npecc.

[IposiBiienue necTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAIKUBAIOIIEH CHIIBI OT 00bEMa MOrpYy>KEHHOM YacTH Tejla U
IIJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BRITATKUBAIOLIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBre muiaBaHus TeEJ: IUIABAHWE WIIM TOTPY)KEHHE TEJI B 3aBUCUMOCTH OT
COOTHOILICHHMS TUIOTHOCTEN TeJIa U JKUJIKOCTH.

Jlabopamopnwie pabomul u onvimol.
HccnenoBanne 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa MOTPYKEHHOW B
YKUJKOCTb YaCTH TeJIa.
Onpenenenre BBITAIKUBAKOLIEH CHJIBI, AEMCTBYIOIIEH HA TENO, MOTPYKEHHOE B
KUIKOCTb.
[IpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOIICH CHJIbI, JIEHCTBYIOIIEH Ha TEJIO B
KUIKOCTH, OT MacChl TeJa.
OneITel,  JIEMOHCTPHUPYIOIIME  3aBUCHMOCTh  BBITAJKHUBAIOLIEH  CHJIBI,
NEHUCTBYIOIIEH Ha TEJIO B JKUJIKOCTH, OT O00BEMa MOTPYKEHHOM B KUIKOCTH
YacCTHU T€Ja U OT IUNIOTHOCTHU KUJKOCTH.
KoncTtpynpoBanue apeoMerpa Ui KOHCTPYMPOBAHUE JIOAKU U ONPENEIICHUE €€
IPYy30I0ABEMHOCTHU.

Pa3zpnes S. PaGoTra 1 MOIIHOCTB. JHepPrus.



Mexanuueckas padota. MOIIHOCTb.

[IpocTeie MexXaHU3MBI: pbluar, OJOK, HaKJIOHHas TUIOCKOCTh. [IpaBumiio
paBHOBecust pbluara. [lpumMeHeHue mpaBuiia paBHOBECUS pblyara K OJIOKY.
«3o0notoe mpaBwio» MexaHuku. KIIJI mnpocteix Mexanu3aMoB. IIpocTeie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexanuueckass 3Heprusi. KuHeTrmyeckas W MOTEHUUATIbHAs >SHEPIUS.
[IpeBpaiienrie OAHOTO BHJIA MEXAaHUYECKOW JHEpPrUM B Jpyrod. 3akoH
COXpPaHEHUS YHEPTHHU B MEXAHHKE.

Jemoncmpayuu.

[IpuMepsbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomul u onvimol.

Omnpenenenre pabOThI CUIIbI TPEHUS [IPU PABHOMEPHOM JIBHKEHUH TeJla O
TOPU30HTAJIBHON IOBEPXHOCTH.

HccenenoBanue ycaoBUI paBHOBECHS pblyara.

N3smepenne KII/] HakKIIOHHOM MITIOCKOCTH.

N3ydenue 3akoHa COXpaHEHUSI MEXaHUUYECKOW SHEPTUH.
8 KJUIACC

Pa3nen 6. TenJioBbIe sIBJICHUSA.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO--KUHETHYECKOM TEOPUHM CTPOCHHMSI
BeliecTsa. Macca u pasMmepbl aTOMOB M MOJIEKYJl. OTNBITHI, IMOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mopenu TBEPAOro, XUAKOTO M Tra3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrannmuueckue u amopdusie Tena. O0bsicCHEeHHe CBOMCTB ra30oB, KUAKOCTEH U
TBEPIBIX TEJI HA OCHOBE IOJIOXKECHUN MOJEKYJISAPHO--KUHETUYECKOU TEOPHH.
CmaumnBaHKe U KallWJUISIPHBIE SIBJICHUS. TEIIOBOE pacClIMPEHNE U CKATHE.

Temmneparypa. CBs3b TEMIIEpATyphl CO CKOPOCTBIO TEIJIOBOTO JBHKCHUS
yacTull. BHyTpenHsisi sHeprua. CnocoObl M3MEHEHHUS BHYTPEHHEW SHEPIUH:
TeIulonepesaya M coBepuieHMe  pa®oTel.  Buabl  Teronepenayu:
TEIIONPOBOJIHOCTD, KOHBEKIUS, U3JIyUYCHHUE.

KonuyecTBo TemoThl. Y nenpHas TEIIOEMKOCTD BellecTBa. TermnoooMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TerioBoro Oananca. [lnaBineHue w
OTBEPACBAHUE KPUCTAUIMYECKUX BEIIECTB. Y ENIbHAS TEIUIOTA IIJIABIICHHUS.
[Tapoo6pazoBanue u koHaeHcanusa. Mcmapenue. Kunenne. YnenwHas Terora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHS OT aTMOC(HEPHOro
JABJICHHUS.

Brnaxnocts BO3myXa.

OHeprus TOIIMBA. Y AeJbHAs TEIIOTA CTOPAHUS.



[Ipunuunel padots! TeruoBbix aurareneil KI1/] TeruioBoro nqeuraresns.
TennoBele ABUTaTENN U 3aIATA OKPYKAOIIEH CPEJIBI.
3aKOH COXpaHEHUS U MPEBPAILECHUS SHEPTUU B TEIUIOBBIX MPOLECCAX.
Hemoncmpauuu.
Hab6nronenue 6poyHOBCKOTO JIBH>KEHHUSI.
Hab6nronenune nuddysun.
HabGnronenue siBneHuii cMaynBaHUs U KAMWUISIPHBIX SBJICHUH.
Hab6nronenue TemioBoro paciumpeHus Tedi.
N3meHenue naBieHus ra3a npyu M3MeHEHUH 00bEMa U HarpEeBaHUU WUITU
OXJIXKJCHUH.
[IpaBuia u3MepeHus TEMIIEPATYPHL.
Bue! Termonepenayn.
OxutaxkieHue Ipu COBEPIIICHUU paOOTHI.
HarpeBanue npu coBepiiieHUN paboThl BHEITHUMU CUJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEN PA3JIMYHBIX BEIIECTB.
Habmronenune xuneuus.
Hab6nronenue noctosiHCTBA TeMIlepaTyphl MPU TJIaBJICHUH.
Mojenu TenIOBbIX ABUTATEIIEH.
Jlabopamopnwie pabomel u onvimol.
OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKEHHUS.
OnbITHI O BRIPAIMBAHUIO KPUCTAIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITHl IO HAOIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B, JKUJIKOCTEH U TBEPABIX
TEIl.
Omnpenenenve gaBiaeHUs BO3yXa B OajUIOHE MIMPHULIA.
OnbITHI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTD AaBJICHUS BO3yXa OT €ro o0bEMa 1
HArpeBaHUs WU OXJIAKICHUS.
IIpoBepka rumoTe3sl IMHEHHOW 3aBUCUMOCTH JUTHHBI CTOJIOMKA KUJIKOCTH B
TEPMOMETPUYECKON TPyOKE OT TEMIIEPaTyPHI.
HabGnrogenue n3MeHeHusi BHyTPEHHEN SHEPTUu Tena B pe3yJbTaTe
Terionepeaay U padboThl BHEUTHUX CHUJI.
UccnenoBanue siBjeHUS TEIO0OOMEHA NMPU CMENTUBAHUN XOJIOJTHOW U TOpsYeit
BO/IBL.
Omnpenenenre KOJUIECTBA TEIUIOTHI, TOJIYYCHHOTO BOJION MPHU TEIII00OMEHE C
HarpeThiM METAJUTUYECKUM LIUIUHIPOM.
Onpenenenue yaenbHON TENIOEMKOCTH BELIECTBA.
Hccenenosanue npouecca UCIapeHus.
Ornpenenenrne OTHOCUTEIBLHOM BIIAXKHOCTH BO3AyXa.
Onpenenenue yaenbHOM TEMIOTHI IIJIABJICHUS JIBJA.



Pa3znes 7. JiekTpudeckue 1 MArHUTHbIE SIBJICHUS.

OnekTpuzanus Tenl. J[Ba poja 3JIeKTpUYECKUX 3apsa/ioB. B3aumogencTBue
3apsoKeHHBIX  Tenl. 3akoH KynoHa (3aBUCMMOCTH CHJIBI  B3aMMOJICHCTBHUS
3apsOKEHHBIX TEJl OT BEJIMYUHBI 3apsIIOB U PACCTOSIHUS MEXK]TY TEJIaMH).

OnekTpuueckoe mnozie. Hanpsok€HHOCTh snekTpudeckoro mnoiid. [IpunHiun
CYyNEPHO3ULINH JICKTPUUECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenn »3iekTpuUYecKuX 3apsioB. OJIEMEHTapHBIA  3JIEKTPUYECKHMA
3apsa. Crpoenue aroMa. [IpOBOJHUKM W JIUAJEKTPUKU. 3aKOH COXPaHEHUS
ANEKTPUUYECKOTO 3apsa.

DNEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHUS SJIEKTPUUYECKOIO TOKA.
HNcTouyHuKN MOCTOSHHOTO TOKa. JIeMCTBUSI 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUN TOK B KUJIKOCTSX U ra3ax.

Onektpudeckass 1enb. Cuna Toka. DIJIEKTPUYECKOE  HAMNpsHKEHUE.
ComnpoTuBiieHHE TPOBOJAHUKA. Y IEIBHOE COMPOTUBIICHUE BellecTBa. 3aKoH OMa
s ydactka uend. IlocienmoBaTenbHOE W HapauielbHOE COEIUHEHUE
MPOBOIHUKOB.

PaGota u MoOmHOCTH »3iEKTpUYEeCKOro Toka. 3akoH Jlxoynsa-JleHna.
DONEeKTpUYECKUe 1eNu | TOTPEOUTENN DJICKTPUUYECKON JHEpruu B OBITY.
KopoTtkoe 3aMbikanue.

[ToctostHHbIE  MarHuThl. B3anmoAelCTBHME  MOCTOSIHHBIX ~ MAarHHUTOB.
MarautHoe noJsie. MarHuTHoe moje 3eMJIM U €ro 3HAa4€HWe ISl KU3HU Ha
3emne. OneiT OpcTeaa. MarHuTHOE MOJE 3JIEKTpUUYecKoro Toka. [IpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. JleWiCTBME MArHUTHOIO IIOJII HA MPOBOJHUK C
TOKOM. DJIEKTPOABUTATENb MMOCTOSTHHOTO TOKa. Hcnonbs3oBaHue
AJIEKTPOJIBUTATENIEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbeitel @apanest. SIBneHHe SIEKTPOMArHUTHOW HWMHAYKUUU. lIpaBuio
Jlenna. DnextporeHeparop. CrnocoObl TONYYEHHs] DJICKTPUUYECKON DHEPIHH.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUH.

Jlemoncmpayuu.

DIIeKTpU3aLUS TEIL.

JIBa poJia 3JIEKTPUUYECKHUX 3apsSA0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOTA.

DIIeKTpOCTaTUYECKAst HHAYKIIHUS.

3aKOH COXpAHEHUS JICKTPUUECKUX 3aPsAI0B.

[TpOoBOAHUKY U JUATIEKTPUKH.

MoaenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.

HcTOYHMKM TOCTOSIHHOTO TOKA.

JIelCTBHS DIEKTPUIECKOTO TOKA.



DIIEKTPUYECKUM TOK B 5KUIKOCTH.
["a30BbI1i pa3psia.
N3mepenune cuiibl TOKa aMIEPMETPOM.
N3mepenune 3eKTpuYecKoro Haps>KeHUsT BOJIbTMETPOM.
PeocTart 1 MarazuH COpOTUBIICHUMN.
BzaumojelicTBre MOCTOSHHBIX MAarHUTOB.
MopaenupoBaHue HEBO3MOXKHOCTH Pa3/IeICHUsI MOJIOCOB MAarHUTA.
MoenupoBaHr€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OnbIT Opcrena.
MarHutHoe noJje Toka. DJIeKTPOMarHur.
JleliCTBHE MAarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENh MOCTOSTHHOTO TOKA.
HccnenoBanue sBICHUS 2JIEKTPOMArHUTHON UHAYKIIUH.
Omnbitel Dapajes.
3aBUCUMOCTh HaMpaBJICHUsI HHAYKIIMOHHOTO TOKA OT YCJIOBUH €ro
BO3HUKHOBCHMS.
DJIEKTPOreHepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopnuie pabomel u onvimol.
OnbITeI IO HAOJIOACHUIO JISKTPHU3ALNH TEJl MHIYKIIUEH U TIPU
CONIPUKOCHOBEHUH.
UccnenoBanue AeCTBUS JIEKTPUUYECKOTO MOJISI HA MPOBOJIHUKHU U JUAICKTPUKH.
Co6opka 1 mpoBepka pabOTHI AIEKTPUICCKON LIETTH TTOCTOSTHHOTO TOKA.
N3mepenune u peryampoBaHue CUIIbl TOKA.
N3MmepeHue u peryimpoBaHue HaMPSKEHUS.
UccnenoBanue 3aBUCUMOCTU CUJTBI TOKA, UAYIIETO YePe3 PE3UCTOP, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSKEHUS HA PE3UCTOPE.
OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD JICKTPUUECKOTO0 COIIPOTUBIICHUS
MPOBOJIHUKA OT €T0 JJIMHBI, TJIONIAJAN TTONEPEUYHOr0 CEYECHHUS U MaTepHuaa.
[IpoBepka npaBuia CIOKEHUS HAMIPSHKEHUM MPU MOCIEeI0BATEILHOM
COEMHEHUH JIBYX PE3UCTOPOB.
ITpoBepka nmpaBuiia i1 CUIIbI TOKA MPU MapajieIbHOM COSTUHEHUU
PE3UCTOPOB.
Omnpenenenre pabOTHI AIESKTPUIECKOTO TOKA, HIYIIIETO Yepe3 PE3UCTOP.
OnpeneneHrne MOUTHOCTH AJIEKTPUUYECKOTO TOKA, BBIJEISIEMON Ha PE3UCTOPE.
Uccnenoanne 3aBUCUMOCTH CHJIBI TOKa, HIYIIETO Yepe3 JAMIOYKy, OT
HANPSKECHHS HA HE.
Onpenenenue KIIJ[ nHarpeBarens.
HccnenoBaHne MarHUTHOTO B3aUMOJICHMCTBHS IOCTOSTHHBIX MarHUTOB.



N3ydeHnne MarHUTHOTO TOJSI MOCTOSIHHBIX MarHUTOB NPU UX OObEAMHEHUU U
pa3ieiICHUHN.

HccnenoBanne neicTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPETIKY.
OnbITeI, AEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aMMOJECUCTBUS KATYIIKH C
TOKOM M MarHuTa OT CHJIbI TOKA U HAIlPaBJICHUS TOKA B KaTYIIKE.

N3yuyeHne neicTBus MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.
KoHcTpynpoBanue u uzydeHue paboThl AIEKTPOIBUTATEISI.

Namepenue KIIJI anmekTpoaBUraTeibHOM YCTAHOBKH.

OneITel 1O MCCIEAOBAHUIO  SIBIICHUS  JJIEKTPOMAarHUTHOW  MHAYKIUU:
WCCJIEIOBAHNE U3MECHEHUI 3HAYCHUS U HANIPABIICHUSI MHAYKIIMOHHOTO TOKA.

9 KUIACC

Pa3znes 8. Mexanudeckue siBJICHUS.

Mexannueckoe aBwxkeHue. MarepuanbHas Touka. CucTteMa OTCUETa.
OTHOCHUTEIBHOCTh MEXAaHWYECKOTO ABWKEHUSA. PaBHOMEpHOE INpPSIMOIMHENHOE
nBrokeHue. HepaBHoMmMepHOe mpsMonMHENHOe  JBWXeHHE. CpenHsas W
MIHOBEHHAs! CKOPOCTb TeJla [PU HEPABHOMEPHOM JBHKEHUH.

VYckopenue. PaBHOyCKOpeHHOE MNpsSMONIMHEIHOe aBuxkeHue. CBOOOgHOE
naaeaue. OnbeITe | anmuies.

PaBHOMepHOE BUKEHUE MO OKpykHOCTH. [lepuoa u yactora oOpalieHusl.
JluneriHas v yriioBast CKOpocTH. LIeHTpoCcTpeMHUTEIIBHOE YCKOPEHHUE.

IlepBoiii 3akoH Hprotona. Bropon 3akoH Hsrotona. Tperuin 3akoH
Herorona. [IpuHuun cyneprno3uuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: CHJIa TPEHUS CKOJIbXKCHHS,
CHUJIa TPEHUS MTOKOs, APYTHE BUABI TPEHUS.

Cuna TsHKECTH U 3aKOH BCEMHUPHOTO TSATOTEHHUA. Y CKOpPEHHE CBOOOIHOTO
naneHus. /[pmxkenue maner Bokpyr ComHuoa. IlepBas kocmMuyeckass CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue maTepuanbHON TOUKH. AOCOIIOTHO TBEPIOE TEIIO.

PaBHOBecHe TBEPAOro Tena C 3aKpEINIEHHON OCBhIO BpalleHHs. MOMEHT CHUIIBI.
LlenTp TsxKECTH.

Nmnynec Tena. M3menenne nmnyiibea. MIMImyaec cuitbl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTuBHOE IBUKEHHUE.

Mexanudeckass pabota u MouHOCTh. PaboTa cuil TsKecTH, yNmpyrocTH,
Tpenus. CBsi3b 3Hepruu U padoThl. [loTeHnmanbHas >Heprusi Tena, MOJHATOTO
HaJl IIOBEPXHOCTBIO 3eMud. lloTeHumanbHass OJHEpPrus CKarou NpPYKUHBI.
Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPTUH. 3aKOH COXPaHCHHUS
MEXaHUYECKOU IHEPIUU.



Jlemoncmpayuu.
HabGnrogenne MexaHMIeCcKoro IBIKCHUS Tella OTHOCUTEIBLHO Pa3HBIX TEll
OTCYETA.
CpaBHeHUE IMyTEW U TPACKTOPUI JBU>KEHHUS OJTHOTO U TOTO K€ Teja
OTHOCHUTEJILHO Pa3HbIX TEJl OTCUETA.
N3MepeHne ckopoCTH U YCKOPEHHUS TPSIMOJIMHEHHOTO JIBHXKCHUSI.
Uccnenosanne npu3HaKkoB PaBHOYCKOPEHHOTO JIBUKEHUSI.
Habmnronenue aBrKeHUsI Tea 1Mo OKpy>KHOCTH.
Habmronenne MexaHn4ecKux sIBJICHUN, TPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUH OTHOCUTEIIBHO
KaOuHeTa PU3UKU.
3aBUCUMOCTh YCKOPEHUS TeJIa OT MAacChl TEJA U JICUCTBYIOIIEH HA HETO CUJIBI.
Habmronenue paBeHcTBa CUJI TIPH B3aMMOJICHCTBUH TEII.
N3mMmeHeHne Beca Tena mpyu YCKOPEHHOM JIBUKECHUH.
Ilepemaya uMIrypca py B3aMMOJCHCTBUU TEN.
[IpeobpazoBanus SHEPTUH MPU B3AUMOICHUCTBUU TEIL.
CoxpaHeHre UMITyJIbca MPU HEYITPYTOM B3aUMOICUCTBUM.
CoxpaHeHue UMIyJibca IpH a0COTIOTHO YIIPYTOM B3aUMOJICHCTBHUMU.
Habmronenune peakTHBHOTO JBHKCHHS.
CoxpaHeHHe MEXaHUYECKOM SHEPTUU NIPU CBOOOAHOM IaJIEHUU.
CoxpaHeHre MEXaHUYECKOW SHEPTUM NIPU ABMXKEHUH Tea MO/ I€MCTBUEM
Py KUHBI.

Jlabopamopnuie pabomuel u onvimol.
KoncTtpyupoBanue TpakTa Jyisi pa3roHa u JaJIbHEHIIIEro paBHOMEPHOTO
JBIKCHUS IIIAPUKA U TEJICHKKH.
Omnpenenenre cpeaHe CKOPOCTH CKOJIbKEHUS OpycKa WA JBUKEHUS MIapHKa
110 HAKJIOHHOM TUIOCKOCTH.
Onpenenenue yCKOpeHUs Tejia Py PaBHOYCKOPEHHOM JIBUKEHUU T10
HAKJIOHHOM TIOCKOCTH.
UccnenoBanue 3aBUCUMOCTHU MTyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBIKCHUHU 0€3 HauaJbHOM CKOPOCTH.
[IpoBepka THIOTE3BI: €CIU MPU PABHOYCKOPEHHOM JBIDKCHHH O€3 HaYaIbHOM
CKOpPOCTH IyTH OTHOCSITCS KaK PsiJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIWE
MIPOMEXKYTKH BPEMEHH OJIMHAKOBHI.
UccnenoBanue 3aBUCUMOCTHA CHJIBI TPEHUSI CKOJIBXEHUSI OT CHUJIbI HOPMAJIBHOTO
JaBJICHUS.
Omnpenenenre kodhuIeHTa TPEHUS CKOTBKEHUS.
Onpenenenne KECTKOCTU NPYKHUHBI.



Ompenenenre paObOTHI CUJIBI TPEHUS MPU PABHOMEPHOM JBIDKCHHH Tela II0
TOPU30HTAIBHON TOBEPXHOCTH.

Omnpenenenue pabOThl CUJIBI YIIPYTOCTH MPU MOIBEME TPy3a C UCIOIb30BAHUEM
HEMOJIBMXKHOTO U MOJABUKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUS SHEPTUH.

Paznen 9. Mexannueckue KoJieOaHUS U BOJIHbI.

KonebarenbHoe naBuxkeHue. (OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM:
NepUoJl, 4YacToTa, aMIUIUTyAa. MaTeMaTUYeCKUd M NPYKUHHBIM MasTHUKH.
[IpeBparieHue 3HeprUm MpU KOJIeOATEIbHOM ABUKECHUU.

3aryxatomue  KoneOaHus. BpiHykneHHple — kosieOaHusA.  Pe3onaHc.
Mexannueckue BoJiHBI. (CBoilCTBa MeXxaHWYeCKHX BOJIH. [IpogonibHbie WU
MONEPEYHbIE BOJIHBL. JITMHA BOJHBI W CKOPOCTh €€ pacnpOCTPAHEHHS.
MexaHnuecKue BOJIHBI B TBEPJOM TEJE, CEICMUYECKUE BOIHBI.

3ByK. ['poMKOCTh 3ByKa U BbicoTa TOHA. OTpaxkeHue 3Byka. MH(ppa3Byk u
yIBTPa3BYK.

Jlemoncmpayuu.

Ha6nronenue xonedanuii Te1 Mo AEUCTBUEM CUIIBI TSKECTU U CHIIBI YIIPYTOCTH.
Hab6nronenue xonedanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Hab6nronenue BoIHYKIEHHBIX KOJICOAHHM U pe30HaHca.

Pacnpoctpanenue npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIHN).
HaOnronenune 3aBUCMMOCTU BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI pE30HAHC.

Jlabopamopnuie pabomuel u onvimol.

OnpeneneHre 4acTOThI U MEPUOJIa KOJeOaHU MaTEMaTUUECKOTO MasiTHUKA.
OmnpeneneHre 4acTOThl U MEpUoAa KoJieOaHUN NPYKUHHOTO MasiTHUKA.
Uccnenosanne 3aBUCUMOCTH TIeproia KojebaHui MoABEIICHHOTO K HUTU I'py3a
OT JIJIMHBI HUTH.

WccnenoBanue 3aBUCUMOCTH TIEPHO/Ia KOJIeOaHUid MPYKMHHOTO MAasiTHUKA OT
MaccChl rpy3a.

[IpoBepka HE3aBUCUMOCTH TMepuoJa KojeOaHuil rpys3a, MoJABEIICHHOTO K HUTH,
OT Macchl Ipy3a.

OMnbITHl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh IEpUOaa KOJIEOAaHWUW MPY>KUHHOTO
MasiTHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI.

N3Mmepenue yckopeHusi CBOOOIHOTO MaeHUS.

Paznen 10. D1eKTPOMATHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEKTPOMarHuTHOE  ToJie.  DJIEKTPOMarHuTHbie BoJHBL ~ CBOICTBa
ANEKTPOMArHuTHhIX BOJH. [llkana 3jeKTpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.



DnexkTpomMarHuTHas npupoza ceera. CKkopocTh cBera. BoiHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

CBOICTBA PNIEKTPOMATHUTHBIX BOJIH.
BonHOBBIE CBOIICTBa CBETA.

Jlabopamopnuie pabomul u onvimol.

W3ydyenne CBOWCTB JJIEKTPOMArHUTHBIX BOJH C IOMOIIBI0 MOOHIBHOTO
TenedoHa.

Pa3nen 11. CBeToBbIe AIBJICHHUS.

JlyueBas  mopmenb  cBeta. Mcrounumkm — cBera.  IIpsMonuHeiHOe
pactipoctpaHeHue cBeta. 3atmeHus Comuua u JlyHel. OTpakeHue CBeTa.
I1;mockoe 3epkano. 3aKOH OTPaKEHHUsI CBETA.

[Ipenomnenue cBera. 3akOH IpenomiieHus cBera. [lonHoe BHyTpeHHee
OTpaK€HHE CBeTa. VCMmoJib30BaHWE TMIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHYECKUX CBETOBOJAX.

JIunza. Xox mnyuedr B naumH3ze. OnTuyeckas cucrema (oroamnmapara,
MUKpOCKONIa U Telieckoma. ['J1a3 Kak onruydeckas cucTteMa. bam3opykocTe u
JAIbHO30PKOCTb.

Pasznoxxenne Oenoro ceera B crekrp. Onbitel HbroTona. CroxxkeHue
CHEKTpaJbHBIX IBETOB. Jlucnepcus cBeTa.

Jlemoncmpayuu.

[IpssMonuHEHOE pacIpOCTPAaHEHUE CBETA.

OtpaxkeHue cBeTa.

[Tonyuenue n300paxkeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTHYeCKUM CBETOBOL.

Xox mydeil B coOOMparoIieit JInH3e.

XoJ1 Ty4er B pacCErBArOIIECH JIMH3E.

[Tonyuenue n300paxkeHUi ¢ MTOMOUIBIO JTUH3.

[Ipunuun aeiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIA.
Mopensb riasa.

PasnoxxeHue 6e1oro cBeta B CIIEKTP.

[Tosrydyenue 6enoro cBeTa Mpu CIOKEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

WccnepoBanue 3aBUCUMOCTH yTIila OTPaKEHHUs] CBETOBOTO JIyda OT yriia najeHusl.
N3yuenne xapakTepuCcTUK N300paKeHNs MIPeAMETa B TUIOCKOM 3epKaJie.
Uccnenoanne 3aBUCUMOCTH yTIJia MPEJIOMIIEHUS CBETOBOrO Jiyya OT Yyrja
naZeHus] Ha TPAHULE «BO3AYX-CTEKIIOM.



[Tonyuenue n300paXkeHN ¢ TOMOIIBI0 COOMPAFOIICH JINH3HI.

Omnpenenenrne (OKYCHONO pacCTOSTHUSL M ONTHYECKOM CHIIBI COOMpArOIIeH
JIVH3BI.

OMNBITHI IO Pa3JIOKEHUIO OEJIOT0 CBETA B CIEKTP.

OMnbITH IO BOCHPUSATHIO I[BETA TPEAMETOB MPU WX HAOIIOJIEHUN Yepe3 I[BETOBbIC
(UIBTPBI.

Pa3znes 12. KBanTOBbBIE SIBJICHHS.

OmneiTel Pe3epdopaa u nmnanerapHas mojaens atroma. Mogens aroma bopa.
HcnyckaHnue u norjiouieHne cBera atoMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PamnoaktuBHOCTE. Aubda-, Oeta- u ramma-mziydeHus. CrpoeHue
aToMmHoro siapa. Hykimonnas Moaenb atoMHoOro sjpa. M3zoronsl. PangnoakTuBHbie
npeBpaienus. llepuon nonypacnana aTOMHBIX 1€Ep.

SAnepHble peakuuu. 3aKOHBI COXPAaHEHHUsI 3apsiA0BOIO M MacCOBOI'O YHCEI.
DHeprus cBsI3M aTOMHBIX sfep. CBsi3b Macchl M 3Hepruu. Peakuuun cuHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3I.

Anepnas sHepreTuka. J[eMCTBHUS paauOAKTHBHBIX W3JIYYCHH HA YKUBBIC
OpraHU3MBI.

Jemoncmpayuu.

CnexTpbl U3ITy4eHUS U MOTJIOLIEHUS.

CrexTpbl pa3IM4HbIX Ia30B.

CnekTp Bogopo/a.

Habmonenue TpekoB B kamepe Buibcona.

PaboTa cuéTunka HOHU3HPYIOMUX U3ITYUYEHUH.

Peructpatius nznydeHus NpupoIHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnsie padbomul u onvimol.

HalnrogeHue CrulonHbIX U JIMHEWYAThIX CIIEKTPOB U3ITyUYEHHUS.

HccnenoBanue TPEKOB: U3MEPEHUE IHEPTUU YACTULIBI IO TOPMO3HOMY ITyTH (T10
doTorpadusim).

N3mepenre pagnoakTUBHOTO (hOHa.

IHoBTOpHUTEIBbHO-00001AOIUI MOAYJIb.

[ToBTOpUTENHEHO--0000MIAIOIIINN MOJYJIb npeaHa3HavYeH TUIS
CUCTeMaTHU3allMM ¥ 0000IIEeHUsT TNPEIMETHOrO COJEp’KaHUS U OIbITa
JesITeIbHOCTH, PUOOPETEHHOTO MPH U3YUYEHUU BCETO Kypca (PU3MKH, a TaKxkKe
JUISl TIOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY SK3aMEHy IO (PU3MKE IS
o0Oy4Jaroumxcsi, BBIOPABIIMX ATOT YUEOHBIN MpeIMET.

[Ipy u3y4eHUM MAHHOTO MOJYJIA PEANU3YIOTCd U CHCTEMATH3UPYIOTCS
BUJBl JEATEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEeYMBACTCS JOCTHKECHHE
OpPEeIMETHBIX M METalnpeIMETHBIX IUIAHUPYEMBIX pPE3yJIbTaTOB OO0yuYeHHUs,



(dopMupyeTcsi ecTeCTBeHHOHAYYHasi TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOOB
WCCJICIOBAHMS SIBJICHUM TTPUPOJBI U TEXHUKH, OBJIAJICHHE YMECHUSIMH OOBSICHITh
busnueckue sIBICHUS, IPUMEHSS MOJIyYEHHbIC 3HAHMS, PElIaTh 3a/1aud, B TOM
YHCJIe KAUECTBEHHBIEC U AKCTIEPUMEHTAJIbHBIE.

[IpuHIMNIUAIBbHO  JNESTENBHOCTHBIM  XapakTep  JaHHOTO  pasjena
peanusyercs 3a CYET TOro, YTO 0OYUAIOIMIUECs BBIMONHSIIOT 33a/IaHUs, B KOTOPBIX
UM IIpeJIaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHUW paclo3HaBaTh M HAYYHO OOBSICHATH
du3nuecKkue IBJICHUS B OKPY>KaIOIIel MPUPOJIE U MOBCEIHEBHON KU3HH;

MCIIOJIh30BaTh HAYYHBIC METOJbI WCCIICIOBAHUS (PU3NYECKUX SBJICHHUMA, B
TOM YHCJIE JJIs TPOBEPKH THUIOTE3 M TOJYYCHHS TEOPETHUYECKUX BBIBOJIOB,;
OOBSCHATh HAyYHBIE OCHOBBI HAMOOJEE BAXKHBIX JOCTHKEHUU COBPEMEHHBIX
TEXHOJIOTUW,  Halpumep, MPAKTHUYECKOTO  HCIOJb30BAHUA  PA3JIUYHBIX
UCTOYHUKOB HSHEPTUM HA OCHOBE 3aKOHA IMPEBpAIICHUS U COXpaHEHUS BCEX
M3BECTHBIX BUJIOB DHEPTHUHU.



IHNIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA INTPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenne (¢u3mkun Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS
HAIIPaBJICHO HA JOCTWKEHHUE JUYHOCTHBIX, METANPEAMETHBIX M MPEAMETHBIX
00pa3oBaTeNbHbIX PE3YIbTATOB.

B pesynbrate wusyueHus (GU3MKA Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus y obydaromierocs OyayT cOpMUPOBAHBI CIIEAYIONINE THYHOCTHBIE
pe3yabTaThl B YACTH:

1) mMaTpHOTHYECKOr0 BOCIIUTAHUSI:

- TPOSIBJICHUE MHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN
(u3HUECKON HayKU;

- LIEHHOCTHOE OTHOIIEHHE K TOCTHKEHUSAM POCCUMCKUX YUEHBIX--(PU3HKOB;

2) TPa’KAAHCKOTO M TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

- TOTOBHOCTb K aKTUBHOMY YYacTHIO B 0OCYKJI€HUU OOLIECTBEHHO 3HAYMMBIX
Y 3TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTIOCTHKEHUI
du3uKy;

- OCO3HAaHHWE BAXKHOCTU MOPAJIBHO--3TUYECKUX MPHUHIMIOB B JIEATEIBHOCTH
YY€HOTI0;

3) 3CTeTHYeCKOro BOCTIMTAHUSL:

- BOCHPHUATHE 3CTETUYECKHX KauyecTB (PU3MUYECKOM HAyKH: €€ TapMOHUYHOIO
OCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHWYHOCTH;

4) HEeHHOCTH HAYYHOTO MO3HAHUS:

- OCO3HAaHHE UEHHOCTHM (UBNYECKOM HayKh KaK MOIIHOTO HHCTPyMEHTa
IIO3HAHUSI MHPA, OCHOBBI PA3BUTHSI TEXHOJIOTHUM, BaXXHEHIIEH COCTaBIIAIOLLEH
KYJbTYPBIL;

- pa3BUTHE HAy4yHOU J0OO03HATEILHOCTH, HMHTEpeca K HCCIe0BATEIbCKON
NEeSATENbHOCTH;

5) dopmupoBanus KYJbTYPBbI 310POBbS u 3MOLMOHAJIBHOI0
0J1aronoJry4us:

- OCO3HaHME IIEHHOCTHM 0e30macHoro obOpas3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXXKHOCTU MpaBHJl O€30MacHOr0 IMOBEACHUS Ha
TpaHCHOpPTE, Ha JAOPOrax, C JJIEKTPUYECKHUM M TEIUIOBBIM 00OpY/IOBaHUEM B
JOMAIIIHUX yCIIOBUSAX;

- c(hOpMUPOBAHHOCTh HaBbIKa peQIeKCUH, TMPU3HAHUE CBOEro IpaBa Ha
OIIMOKY M TAaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) TpPyI0BOIo BOCHUTAHMS:

- AKTUBHOE YYacTHE€ B pPEIICHUU MNPAKTUYECKUX 3a1ad (B paMKax CEMbH,



00pa3oBaTEIbHON OpPraHU3alllK, TOPOIa, Kpasi) TEXHOJIOTHYECKOU U COLIMAIBHOM
HaIPaBJICHHOCTH, TPEOYIOMNX B TOM YUCIIC B (PU3NUECKUX 3HAHHM;

- HMHTEPEC K MPAKTHIECKOMY M3YUEHUIO MPOPECCUi, CBI3aHHBIX C (PU3UKOM;

7) IKOJOTHYECKOr0 BOCIIUTAHMSA:

- OpHUEHTalusd Ha NPUMEHEHHE (PU3NYECKHX 3HAHUMU IS pelieHus 3anad B
00JIacTH OKpY’Karoueil Ccpelibl, IUJIAHUPOBAHMS TMOCTYIKOB W OLEHKUA HX
BO3MOKHBIX MOCJEACTBUM JIJIs1 OKPYKAIOIIEH CPEeJIbI;

- OCO3HaHHWE TJI00aJBLHOrO XapakTepa JKOJIOTMUECKUX MpoOJieM U MyTel ux
pelieHus;

8) amanTanMM K W3MEHSIIOIUMCS YCJIOBHSIM COIHAIBHOW W NMPHPOIHOM
cpeabl:

- TOTPeOHOCTh BO B3aMMOJIEUCTBUM TPU BBIMOTHEHUH UCCIEIOBAHUN H
IPOEKTOB (M3MYECKOM HAMPABJICHHOCTH, OTKPBITOCTh OMNBITY U 3HAHUAM
IPYTUX;

- TIOBBIIIEHHWE YPOBHA CBOEH KOMIIETGHTHOCTH 4Y€pe3 MPaKTHYECKYIO
NeATEIIbHOCTD;

- ToTpeOHOCTHh B ((OPMUPOBAHUM HOBBIX 3HAHUI, B TOM YuCie (OPMYITUPOBATH
WJICU, TIOHSATHUSI, TUTIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

- 0CO3HaHHE Je(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH
busuKy;

- TUTAHUPOBAaHHUE CBOETO pa3BUTUS B NPUOOPETEHUH HOBBIX (U3HUUECKUX
3HAHUM;

- CTpEMIJICHUE aHAJM3UPOBATH U BBISBIATH B3aUMOCBSI3U MIPUPOJIbI, 00IIIECTBA U
HSKOHOMUKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

- OIEHKAa CBOMX JEUCTBUM C YYETOM BIUSHHUS Ha OKPYXKAIOIIYyI0 Cpeny,
BO3MOYHBIX TJIOOQIBHBIX MOCTIEACTBUM.

METAINPEIAMETHBIE PE3YJIBTATDBI

B pesynbpraTe ocBOeHHs Mporpammbl MO (U3MKE HAa YPOBHE OCHOBHOIO
oOmero  oOpasoBaHusi y  oOywaromerocas  OyayT  coOpMHUpOBaHBI
MeTanpeMeTHbIe pe3yJbTaThl, BKJTIOYATOIIHE MO3HABATEJIbHBIC
yHHUBEpCajbHble ydeOHbIE JEHCTBUS, KOMMYHUKATHBHbIE YHHBEpPCaJIbHbIC
y4eOHbIe ACHCTBHSI, PETYJIATHBHBIC YHUBEPCAIbHbBIC YIeOHBIEC JCHCTBUS.

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS
ba3oBble 1ornueckue AecTBU:

BBISIBIISITH U XapaKTEPU30BaTh CYIIIECTBEHHbIE IPU3HAKH OOBEKTOB (SIBJICHUH);
yCTaHABJIMBATh CYIIECTBEHHBIN TMPU3HAK KiIacCU(PUKAIIMU, OCHOBAHMS IS



00001IEeHHS ¥ CPaBHEHUS;
BBISIBJISITh 3aKOHOMEPHOCTH W TPOTHUBOPEUHS B paccMaTpUBaeMBIX (akTax,
JAHHBIX U HAOIOJICHUSIX, OTHOCSIINXCS K (DU3HUUECKUM SIBICHUSIM;
BBISIBIISITh  MIPUYUHHO--CJICACTBEHHBIE CBS3M TPU  HU3YYEHUH (DUIUUECKUX
SABJICHUM M TPOILECCOB, JeNIaTh BBIBOJBI C MCIOJIb30BAHHEM JICAYKTUBHBIX WU
WHIYKTUBHBIX YMO3AKJIIIOYCHHM, BBIIBUTATh THIIOTE3Bl O B3aWMOCBS3SIX
(bU3HUEeCKNX BEINYNH;
CaMOCTOSITENIbHO BBIOMpATh CrMoco0 pemieHust y4eOHOM (u3myeckod 3anayu
(cpaBHeHHE HECKOJBKUX BApUAHTOB PEIIEHUs, BBIOOp Harbosee MOAXOSIIEro C
y4ETOM CaMOCTOSITENIbHO BbIICJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:
MCIIOJIb30BaTh BOMPOCH! KaK MUCCIEI0BATEIbCKIIT HMHCTPYMEHT TIO3HAHMS,
IPOBOJIUTH IO CAMOCTOSATEIBHO COCTABIEHHOMY IJIaHY OMBIT, HECIOKHBIH
(pu3nyecKuil SKCIEPUMEHT, HEOOJIBIIOE UCCIIEJOBAaHNE (DU3UUECKOTO SIBJICHMUS,
OILICHMBATh HA IPUMEHUMOCTb U JOCTOBEPHOCTHh HH()OPMAIIHIO, TTOTyICHHYIO B
XOJI€ UCCIIEIOBAHMS I SKCIIEPUMEHTA;
CaMOCTOSATENbHO (hOPMYIUPOBATH 000OIIEHHUS U BBIBOBI 110 PE3yIbTaTaM
IPOBEAEHHOIO HAOJIOICHUS, OIBITA, UCCIIEIOBAHNUS;
IPOrHO3UPOBATh BO3MOXKHOE AaJIbHENIIIEe pa3BUTHE (PUZNYECKUX MTPOLIECCOB, a
TaK)Ke BBIIBUTATH MPEATOI0KEHHS 00 UX pa3BUTHH B HOBBIX YCIOBHSIX U
KOHTEKCTaXx.

Pabora c nndopmanueii:
NPUMEHATH Pa3IMYHbIe METO/Ibl, MHCTPYMEHTHI U 3alpOChl IPU MOUCKE U 0TOOpE
uHbOpMAIIUM WM JaHHBIX C y4E€TOM TMPEJIOKEHHON Y4eOHOU (HU3UUECKOi
3a/1a4H;
aHAJIM3UPOBATh, CHUCTEMATH3UPOBATh W HMHTEPHPETUPOBATH HHPOPMAIHIO
Pa3UYHBIX BUJOB U OPM TIPEICTABIICHHUS;
CaMOCTOSITENIEHO BHIOMPATh ONTUMAIBHYIO (POpMY TIpeacTaBieHus] HHOOpPMAITUU
¥ WUTIOCTPUPOBATH PEIIaeMble 3a7a4d HECIOKHBIMH CXEMaMH, JAHarpaMMaMH,
MHOU rpauKoOil U UX KOMOMHAIUSIMU.

KoMMyHuKaTHBHBIC YHHMBeEpPCaJIbHbIC Y4eOHbIE JeHCTBUS:
B X0/i¢ 00CYX/IeHHsI y4eOHOTO MaTepuana, pe3yibTaToB JJaA0OPaTOPHBIX padoT U
MIPOEKTOB 337aBaTh BONPOCHI MO CYLIECTBY OOCYKJaeMOU TEMbI U BbICKA3bIBATh
WJIeH, HalleJICHHBIC Ha pEelICHHEe 3a7aud W TOJAepKaHue OJaroxKenaTeIbHOCTH
OOIIIEHHUS;
COTIOCTaBIIATh CBOU CYXKJICHHS C CYXXICHUSMU JPYTUX YYaCTHHUKOB JHAJIOTa,
OoOHapyXUBaTh pa3IM4YMe U CXOACTBO MO3UIIHII;
BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;



nyOJIMYHO TPENCTABIATh PE3YJIbTAThl BBITIOJIHEHHOTO (PU3UYECKOTO OIIbITa
(9KCTIeprMEeHTa, NCCIICI0OBAHUS, POCKTA);

MOHMMAaTh M WCIOJB30BATh NPEUMYIECTBA KOMAHIHOW W WHIWBUIYAITBHOU
pabOTHI IPU PEIICHUN KOHKPETHON (H3HYECKON MPOOIIEMBI;

NPUHUMATh eI COBMECTHOW JIEATEIBHOCTH, OPTAaHU30BBIBATh JCHCTBUS MO €€
JDOCTIKECHHUIO: PACHpeieNiaTh pPOJIM, OOCYKAAaTh TPOLECCHl M  Pe3yJbTaThl
COBMECTHOH paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBITIOJIHATH CBOKO YacTh paOOThI, JOCTHras Ka4eCTBEHHOTO pe3yJjbTara II0
CBOEMY HAIIPABICHUIO M KOOPAWHHUPYS CBOU JEHCTBUS C JIPYTUMH YICHAMU
KOMaH/IbI;

OLICHMBATh Ka4eCTBO CBOECTO BKJIaJa B OOMMIA NPOMYKT MO KPUTEPHSIM,
CaMOCTOSTENILHO C(HOPMYITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBUS.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:
BBISIBIIATh MPOOJIEMBI B KM3HEHHBIX M Y4YEOHBIX CUTYyalHsX, TPEOYIOIIMX s
peuieHus (U3NIECKUX 3HaAHUI;
OpPHUEHTHPOBATbCA B  PA3NMYHBIX  MOAXOJAaX  IPUHATUA  PELICHUM
(MHAMBUAYalbHOE, MPUHATHE pEUIEHUS B TPYIIE, MPUHATUE PEIICHUM
rpymnmoin);
CaMOCTOSATENIbHO COCTaBJIATh AJTOPUTM peleHuss (U3NMYEeCKOW 3aJaud WM
IUIaHa MCCIEA0BaHUS C YYETOM HMMEIOIIUXCS PECYpcOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh NIPEJIaracMble BAPUAHThI PELICHU;
JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CaMOKOHTPOJIb, SMOIIMOHAJIbHbBI MHTEJJIEKT:
JaBaTh aJICKBaTHYIO OLIEHKY CUTyaly U Npeyiararh IjiaH €€ N3MEHEHHS,
OOBSCHATH MPUYUHBI TOCTHKEHUS (HEIOCTHIKEHUS ) pe3yIbTaTOB JAEATEIbHOCTH,
JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY;
BHOCUTBH KOPPEKTHUBBI B I€ATEILHOCTD (B TOM YHUCJIE B X0/ BBITOJIHEHUS
(U3HUECKOro MCCIIeIOBAaHUS WM MPOEKTA) HA OCHOBE HOBBIX 00CTOATENLCTB,
M3MEHUBIINXCS CUTYallUH, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYJHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBHSIM;
CTaBUTh ceOs Ha MECTO JAPYroro 4ejoBeKa B XOJ€ CIopa WM JTUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JPYroro;
NpU3HABATh CBOE MPAaBO HA OUIMOKY MpU peuieHuH (U3MYECKUX 3a]ady WA B
YTBEPKJICHUSIX HAa HAYYHbIE TEMBI U TAKOE K€ MPaBO JPYroro.



IHPEAMETHBIE PE3YJIBTATDBI

K koHiry 00y4yeHust B 7 Kjacce npeIMeTHbIE pe3yJIbTaThl HA 0230BOM
YPOBHE JIOJDKHBI OTPakaTh CHOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMECHHIA:
MCIIOJIH30BATh MOHATHS: (PU3MYECKUE U XUMHUUCCKHUE SIBJICHUS, HAOI0ICHHE,
AKCIIEPUMEHT, MOJIEJb, TUIIOTE3a, €AUHUIIBI (PU3UUECKUX BETUYNH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPI0E, )KUIKOEe, Ta3000pa3Hoe),
MEXaHUYECKOe JIBIKEHUE (paBHOMEPHOE, HEPAaBHOMEPHOE, MPSAMOJIUHEHHOE),
TPaeKTOPHs, pABHOJACHCTBYIOMAS chia, nedopmartus (yrnpyras, IiIacTHIecKas),
HEBECOMOCTD, COOOILAIOIINECS COCYABL;
paznuyaTth sBieHUS (Au(dy3us, TEMIOBOe [BWKEHHUE YacTUI] BEIECTBa,
pPaBHOMEPHOE JIBUKEHUE, HEPaBHOMEPHOE JIBIKEHUE, UHEPIIHS,
B3aMMOJECHUCTBUE TEJI, PABHOBECUE TBEPABIX TEI C 3aKPEIUVIEHHOW OCBIO
BpallieHus, Tepefava AaBiCHUS TBEPABIMU TeJaMH, JKHIKOCTSAMH W Ta3aMH,
atMoc(epHoOe JaBlieHUE, TIJIaBaHUE TeJI, IPEBPAICHUS] MEXaHUUYECKON SHEPIHUN)
0 ONHMCAaHUI0O UX XapaKTEPHBIX CBOWCTB © HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHUE;
pacmo3HaBaTh MPOSBICHUE W3YUYCHHBIX (DU3UYCCKUX SBICHUN B OKPY>KAIOIIEM
MHpE, B TOM 4ucie (U3UYECKUE SBIICHUS B MPHUPOJE: NMPUMEPHI IBIKCHUS C
Pa3IUYHBIMM CKOPOCTSMH B JKMBOM U HEXKHUBOW MPUPOJE, JEUCTBHE CHIIbI
TPEHUS] B MPUPOJE U TEXHUKE, BIMSAHHE aTMOCHEPHOro JaBICHHUS HA >KUBOM
OpraHu3M, IJIaBaHHWE PbIO, pblYaru B TeEJE 4eNOBEKa, MPU ITOM IEPEBOIUTH
MPaKTUYECKYI0 3aJlayy B YueOHYI, BBIACISITh CYIIECTBEHHBIE CBOMCTBa
(npu3Haku) GU3NYECKUX SIBJICHUM;

OMKCHIBATh M3YyUYCHHBIE CBOMCTBA Tl W (DU3UYECKUE SIBIICHUS, HUCIOJIb3YsI
¢usznueckue BeNMUYMHBI (Macca, 00BbEM, TJIOTHOCTH BEIIECTBA, BpPEMsl, MYTh,
CKOPOCTb, CPEIIHSISI CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSXKECTH, BEC TeJa, cuia
TpeHUs, JaBlieHHe (TBEPAOro TeJa, *KUIKOCTHU, raza), BHITAJKUBAIONIAs CHUJIA,
MexaHu4deckass paboTa, MOIITHOCTh, IUIEUO CHIIBI, MOMEHT CHJIbI, KO3(PPUIIMEHT
MOJIE3HOTO JIEHCTBUS MEXAaHW3MOB, KMHETUUYECKas W MOTCHIMAIbHAS DHEPIus),
Ipy OMHCAHUM TPABUJIBLHO TPAKTOBATh (PU3UYECKUM CMBICI HMCIOIB3YEMbIX
BEIMYMH, WX OOO3HAYCHWS W EAUHUIBI (DU3UYCCKUX BEIWYUH, HAXOIWTH
(GOopMyJIBI, CBS3BIBAIOIIME JaHHYI (PU3WYCCKYI0 BEIMYHMHY C JAPYTHMH
BETMYMHAMH, CTPOUTH TpadUKH M3YUYCHHBIX 3aBUCUMOCTEH (DHU3MUECKUX
BEJINYHH;

XapaKTepru30BaTh CBOMCTBA Tel, (M3UYECKUE SIBIICHUS W MPOIECCHI, UCTIOIb3Ys
nmpaBUiia CIOXKEHHUSI CUi (BAOJb OJHOM MpsMoi), 3akoH ['yka, 3akoH Ilackans,
3aKOH ApxXuMeaa, IpaBUJIO paBHOBECHsl pbrdara (0J0Ka), «30JI0TOE MPABHUIIO



MEXaHUKH, 3aKOH COXpPaHEHUS MEXaHWYECKON HSHEpruu, NpU 3STOM JaBaTh
CIIOBECHYIO (OPMYJIUPOBKY 3aKOHAa U 3alUChIBaTh €ro MaTeMaTHYeCKOoe
BBIPA)KCHHE;

OOBACHATH (PU3UYECKHUE SIBJICHUS, MPOIECCHl U CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE W3 1-2 JOTHYECKHX
mlaroB ¢ oOmnopod Ha 1-2 U3yYEeHHBIX CBOMCTBA (PU3MYECKHUX SIBICHUIA,
(bu3HUEeCcKNX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemiaTh pacu€THble 3a7add B 1-2 NeWCTBHsI, UCHOJIB3YsI 3aKOHBI U (OPMYJIbI,
CBsA3BIBaIOlME (DU3UUECKHE BEIIMYMHBI: HA OCHOBE aHalIM3a YCIOBUS 3aJaud
3aMUChIBaTh KPATKOE YCJIOBHE, MOACTABIATh (U3MUECKUE BETUYUHBI B (HOPMYJIBI
U TPOBOJIUTH PACUETHI, HAXOAWUTHh CIPABOYHBIC JaHHBIE, HEOOXOAMMBIC IS
pelleHusl 3a4ady, OLCHMBATh PEAJTUCTUYHOCTh TOJIYYEHHOH (Qu3ndecKon
BEJINYUHBL;

pacno3HaBaTh NPOOIEMBbI, KOTOPhIE MOXKHO PELIUTh MPU MOMOUIU (PUINYECKUX
METO/IOB, B OINKCAaHWU MCCIIEIOBAHUS BBIICIATH IMPOBEPSIEMOE MPEIINOIOKEHUE
(rumoTtesy), pa3nu4aTh U HHTEPIPETUPOBATH MOIYUYEHHBIA pe3yJIbTaT, HAXOAUTh
OLIMOKY B XO/I€ OMbITA, 1€1aTh BHIBOJIBI 110 €70 PE3yIbTaTaM;

IPOBOJIUTH OMBITHl MO HAOMIOJEHUIO (U3NYECKUX SBICHUM WINM (U3HYECKUX
CBOMCTB Tell: (OpPMYJIMPOBATH MPOBEPSAEMbIC MPEANOIOKEHUS, COOUpPaTh
YCTAHOBKY M3 MPEUIOKEHHOTO O00OpYJOBaHUs, 3alHUChIBaTh XOJ OIbITA U
(opMyIMpPOBATH BHIBOJIBI;

BBIMOJIHATh MPSIMbIE U3MEPEHUsI PACCTOSHUS, BPEMEHH, MaccChl Tesa, 00béMa,
CWJIBI M TEMIIEPATYpPbI C UCIIOJIb30BAHUEM AHAJIOTOBBIX U IU(PPOBBIX MPHOOPOB,
3aMuChiBaTh IOKa3aHWd MNpPUOOPOB C  YYETOM 3aJaHHOM  aOCOJIOTHOM
MTOIPEIIHOCTH H3MEPEHHNN;

OPOBOJUTH HCCIIEJOBAHUE 3aBHUCUMOCTH OJHOM (PU3NYECKOW BEIUYMUHBI OT
ApYyrol ¢ HCIHOJb30BAaHHEM TMPSMBIX H3MEpPEHUil (3aBUCUMOCTH IyTH
PAaBHOMEPHO JBMKYILETOCS Tejla OT BPEMEHU IBUKEHUS Tela, CUJIbl TPEHUS
CKOJBKEHUS OT Beca Tena, KadecTBa OOpaOOTKM NOBEPXHOCTEH Ten H
HE3aBUCUMOCTH CHUJIbl TPEHHS OT IUIOIIAJAM CONPUKOCHOBEHHS TEN, CHIIbI
yOPYrOCTH OT YJUIMHEHHUS NPYKUHBI, BBITAJIKUBAIOUIEH CHJIBI OT 00BEMA
MOTPY>KEHHOM YacTU TeJa U OT IJIOTHOCTH JKUIAKOCTH, €€ HE3aBUCHMOCTH OT
IUIOTHOCTH TeJla, OT IIIyOUHBI, HA KOTOPYIO MOTPYKEHO TENO0, YCIOBUM IJIABAHUS
TE€J, YCJIOBUW paBHOBECHS pbluara M OJIOKOB), y4acCTBOBATh B IJIAHUPOBAHUU
y4eOHOTO0 UCCIIEOBaHMs, COOMpAaTh YCTAHOBKY U BBINOJHATh H3MEPEHMUS,
clenysl TpeNoKEHHOMY IIIaHy, (UKCUPOBATh pe3yibTaThl IOIYYCHHON
3aBUCUMOCTH (PU3MUECKUX BEIIMYUH B BUJIC TIPEAJIOKEHHBIX TaOJIUIl U TPaPUKOB,



JieJaTh BBIBOJIBI 10 PE3YJIbTATAM UCCIEN0BAHNUS,
MIPOBOANTH KOCBEHHBIE U3MEPEHUSI (PU3HMUECKUX BETUYHH (TNIOTHOCTH BEIIECTBA
KUIKOCTH M TBEPAOrO Tena, CUjla TPEHHUsI CKOJIbKECHMS, HABICHHE BO3yXa,
BBITAIKUBAOIIAsl CWIA, JIEHCTBYIOIIAs HAa IOIPYKEHHOE B JKHUIKOCTH TEJIO,
KOX(QQUIMEHT TOJE3HOr0  JIEHCTBUS  IPOCTBIX  MEXAaHU3MOB),  CIEAys
MPEMIOKEHHOW HMHCTPYKUMHU: TPU  BBIINOJHEHWHM HW3MEPEHH  CcOOMpaTh
DKCIIEPUMEHTAIBHYIO YCTAHOBKY W BBIYHCIIATH 3HAYEHUE MCKOMOW BEIWYMHBI,
coOnroaTh MpaBWila TEXHUKH Oe30macHOCTH Ipu paboTe ¢ 1abopaTOpHBIM
000py/10BaHUEM;

yKa3bIBaTh NPUHLMIIBI JEUCTBUS NMPUOOPOB U TEXHUUECKHUX YCTPOMCTB: BECHI,
TEPMOMETpP, JTUHAMOMETP, COOOIIAIOUINECs] COCyAbl, OapoMeTp, phblyar,
MO/IBMKHBIA M HEMOABWKHBIN OJIOK, HAKIIOHHAS TIJIOCKOCTH;

XapaKTepU30BaTh MPUHLUIBI JTEHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C ONOPOM Ha UX ONUCaHMs (B TOM UHMCIIE: NOJUIMITHUKHN, yCTPOUCTBO
BOJOIIPOBO/A, THAPABIMYECKHN IPECC, MAHOMETP, BBICOTOMED, IOPIIHEBON
HacoC, apeoMeTp), MCIOJb3Yysl 3HAHUS O CBOMCTBAX (PU3MYECKHUX SIBICHUU U
HE00XoaAuMbIe (PU3NYECKHE 3AKOHBI U 3aKOHOMEPHOCTH;

OPUBOJUTH MPUMEPHI (HAXOAUTh MHGPOPMALUIO O MPUMEPaX) MPAKTUYECKOTO
UCIIOJIb30BaHUS (PU3NUYECKUX 3HAHUN B IMOBCEIHEBHOW KM3HU ISl 00€CTICUEHUS
0e30MacHOCTH NpU OOpallleHUHd ¢ TPUOOpPAMH U TEXHUYECKUMHU YCTPOMCTBaMHU,
COXpaHEHUsl 3/0pPOBbSl M COOJIIOJICHHUS HOPM SKOJOTMYECKOIO IIOBEJICHUS B
OKPYIKaroIIEH CpeE;

OCYIIECTBIIATH OTOOP UCTOUHUKOB MHPOpMaIK B UHTEpHETE B COOTBETCTBHUHU C
3aJIaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIMXCA 3HAHUM U IYTEM
CpPaBHEHUS Pa3IMYHBIX UICTOYHUKOB BBIACNATh UH(OPMAIUIO, KOTOPAs SBIISIETCS
MPOTUBOPEUYUBOM HIIM MOKET ObITh HETOCTOBEPHOM;

UCIIOJb30BaTh MPU BBHIMOJIHEHUHM YUYEOHBIX 3aJaHUN Hay4YHO--TIOMYJISIPHYIO
JIUTEpaTypy PU3NYECKOro COAEpKaHusl, CIPaBOYHbIE MaTEPHUAIIbI, PECYPCHI CETH
WNurepHeT, BianeTb NpuéMaMHM KOHCHEKTHUPOBAHUS TEKCTa, MPeoOpa3OBaHUS
nH(pOpMauu U3 OJHOW 3HAKOBOM CHCTEMBI B JPYTYIO; CO3/1aBATh COOCTBEHHBIE
KpaTKU€ MHCbMEHHBIE U YCTHBbIE COOOIIEHUS HA OCHOBE 2-3 HCTOYHHKOB
uHpopManmu (HU3NYECKOTO COACP)KaHUSA, B TOM YHCJIE IyOJIMYHO JIeNIaTh
KpaTKHe COOOILEHHUs O pe3ysibTaTax MPOEKTOB WM YUEOHBIX HCCIeI0BAaHUM, TPU
ATOM I'PaMOTHO KCIIOIb30BaTh U3YyUEHHBIN NOHATUIHBIN anmapat Kypca GU3HKH,
CONPOBO’KJIaTh BBICTYIUICHHE MPE3ECHTALNEM;

OpU  BBINOJHEHWH YYE€OHBIX TMPOEKTOB U HCCIENOBAHUN  paclpenessiTh
00513aHHOCTH B T'PYIIE B COOTBETCTBHM C MOCTABJICHHBIMU 33JauaMu, CJIEIUTh
3a BBIMIOJTHEHUEM IIJIaHA JEHCTBUM, aJIeKBaTHO OIEHWBATh COOCTBEHHBIN BKJIA/ B



NeSATEILHOCTh TPYIIIBI, BBICTPAaUBATh KOMMYHUKATHBHOE B3aWMOJICHCTBUE,
YYHUTHIBasi MHCHUE OKPYKAIOTUX.

K koHIy 00y4yeHus B 8 Ki1acce npeIMeTHbIE pe3yJIbTaThl HA 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
UCIIOJI30BATh MOHSITHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKEHUE
aTOMOB M MOJICKYJI, arpeTaTHBIC COCTOSTHUS BEIIECTBA, KPUCTATUINYECKHUE U
amop(dHbBIC Tea, HACHIIICHHBIA U HEHACKHIIICHHBIN T1ap, BIIAKHOCTh BO3yXa,
TeMIlepaTypa, BHyTPEHHsISI DHEPTHsl, TEIIOBOM IBUTATENb, DIEMEHTAPHBIH
ANEKTPUUECKUH 3apsif, dJIECKTPUUECKOE MOJIE, MPOBOAHUKU U AUIIEKTPUKH,
MOCTOSIHHBIN AJIEKTPUUECKHUI TOK, MATHUTHOE TOJIE;
pa3nuuaTh SBJICHHUS (TEIUIOBOE paCIIMpEHHE M CXKaTHe, TeIulonepeaaya,
TEIJIOBOC PABHOBECHE, CMAauWBaHWE, KalWULIPHBIE SBICHUS, HWCIIApEHUE,
KOHJICHCAIus, IUIaBJICHUE, KpUCTauM3anus (OTBepJieBaHUE), KHUIICHHE,
Teruionepeaadya (TEIIONPOBOAHOCTb, KOHBEKIIUS, W3IY4YEHHUE), DIEKTPU3ALIUS
T€J, B3aUMOJACHCTBHE 3apsAIOB, IEHUCTBHS DJICKTPUUCCKOTO TOKA, KOPOTKOE
3aMBIKaHUE, B3aMMOJICHCTBHE MAarHUTOB, JCWCTBHE MArHUTHOTO TIONA Ha
MPOBOJTHUK C TOKOM, OJJCKTPOMArHUTHAsS WHAYKIHS) 110 OIHMCAHUIO HUX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE ONBITOB, JIEMOHCTPUPYIONIMX JaHHOE
busnuecKoe SBICHUE;
pacmo3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3NYECKUX SBICHUU B OKPYIKAIOIIEM
MHpE, B TOM 4HCICe (U3UYECCKUE SBJICHHS B TPHUPOJC: IOBEPXHOCTHOE
HATSOKEHUE W KaMWULSIPHBIE SBJICHUS B MPUPOJE, KPUCTALIBI B TPHUPOJIE,
uznydyenne ConHIla, 3aMmep3aHue BOJOEMOB, MOpPCKUE Opu3bl, 00pa3oBaHHE
poChl, TyMaHa, WHes, CHera, OJCKTPUYECKHUE SBIEHUSA B arMmocdepe,
AJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE T0JIe 3eMJiH, Jpei( MoJItoCoB,
pPOJIb MarHUTHOTO TIOJS IS JKU3HU Ha 3emilie, TOJIIPHOE CHUSHHE, TPH TOM
NEPEBOIUTh MPAKTHUECKYIO 3ajady B Y4YeOHYIO, BBIIEIATH CYIICCTBEHHBIC
cBoOMCTBa (TIpU3HAKK) (DU3NIECKUX SIBJICHUM;

OMKCHIBATh HM3YyYCHHBIE CBOWCTBA Tl W (U3UYECKUE SBICHUS, HCIOJIB3YS
¢u3nUecKue BEIWYUHBI (TeMIeparypa, BHYTPEHHSS DSHEPIHs, KOJUYECTBO
TETJIOTHI, YAeNbHAs TETUIOEMKOCTh BEIECTBA, yHAENbHAs TEIIOTa ILIaBJICHUS,
yAelbHas TeIUIoTa MapooOpa3oBaHMs, yJeibHas TEIJIOTa CrOpaHUs TOILUIMBA,
KOO(DPUITMEHT TONE3HOTO JIEWCTBHS TEIJIOBOM MAIIWHBI, OTHOCUTEIbHAs
BJIQKHOCTh BO3AyXa, OJJCKTPUUECKUW 3apsl, CHJIA TOKa, DJICKTPHUUECKOe
HanpsHDKCHUE,  CONMPOTHUBIICHWE TPOBOJHWKA, YACIBHOE  COMPOTHBIICHHUEC
BEIECTBA, pab0oTa MW MOIIHOCTh JJICKTPUUECKOTO TOKAa), TMPU OIHCAHUHU
MpaBUJILHO TPAKTOBAaTh (DU3MUECKUH CMBICI  HCIOJIB3YEMBIX  BEJIMYUH,
0o003HauUeHUs ¥ €NWHHIBl (PU3NYECKUX BEIWYUH, HAXOAUTh (HOPMYIIBI,



CBSI3BIBAIOIIME JIAaHHYIO (PU3MYECKYI0 BEIUYMHY C JPYIMMH BeJIMYWHAMH,
CTPOUTH IPAPUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
XapaKTepU30BaTh CBOMCTBA Tel, GU3NYECKUE SBICHUS M MPOIECCHI, UCTIOIB3YS
OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHO--KUHETHYECKOM  TEOPUH CTPOECHUS
BEIIECTBA, MPUHIMI CYNEPHNO3ULIUU ToJIed (Ha KaueCTBEHHOM YPOBHE), 3aKOH
coxpaHeHus 3apsjaa, 3akoH Oma s ydacTka nenu, 3akoH Jxoyss-JleHua,
3aKOH COXpaHEHHsI SHEPIHH, MPH 3TOM J1aBaTh CJIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aITUChIBATh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;

OOBACHATH (PU3NYECKUE MPOLIECCH U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTYaIHH IPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIISATD
MPUYNHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE M3 1-2 JOTHYECKHX
maroB ¢ omnopoil Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3WYECKUX SIBICHUH,
(pu3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemaTh pacu€THble 3aladd B 2-3 JIEWCTBHSI, UCIOJIb3YsI 3aKOHBI U (OPMYJIbI,
CBA3BIBAIOIIME (DU3NUYECKHE BEIMYMHBI: HA OCHOBE aHajIM3a YCJIOBHS 3aJlauu
3aMHUChIBaTh KPATKOE YCIJIOBUE, BBISBISATH HEIOCTATOK JAHHBIX JJIA PELICHUS
3a7a4M, BBIOMpPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE MJig €€ pEIICHHUS,
IPOBOJIUTH pacy€Thl M CPaBHUBATH TOJYYEHHOE 3HA4YCHHE (DU3MUYECKOU
BEJIMYMHBI C U3BECTHBIMU JJAHHBIMU;

pacno3HaBaTh NPOOIEMBbI, KOTOPhIE MOXXHO PEIIUTh MPU MOMOUIU (PUINYECKUX
METO/IOB, MCIOJIb3ysd OIKMCAHWE UCCIEIOBAHUS, BBIIEIATh MPOBEPSEMOE
OPEANOJIOKEHNE,  OLEHMBATh  MNPABUIBHOCTh  MOpSAJKA  MPOBEICHUS
UCCIIEIOBAHUSI, 1€J1aTh BHIBOJIBL;

POBOJUTE OMbBITHI MO HAOMIOACHUIO (U3MYECKUX SBICHUN WIN (DU3NIECKUX
CBOMCTB TeN (KanWUISIpHBIE SBJICHMS, 3aBUCUMOCTH JABJICHUS BO3[yXa OT €ro
o0bEMa, TeMmIiepaTypbl, CKOPOCTH NpOLEcca OCThIBAaHUS W HArpeBaHUs MpH
U3TYyYEHUH OT IBETa H3JIydaromed (Morjaomaromeiil) noBepXHOCTH, CKOPOCTh
UCIIApEHUs] BOJbI OT TEMMEpPaTypbl KUJIKOCTH U IUIOLIAAU €€ IMOBEPXHOCTH,
ANEKTPU3aLKUs TN U B3aUMOJIEHCTBUE AIEKTPUUECKUX 3apsA0B, B3aUMOACICTBUE
MOCTOSIHHBIX ~MarHUTOB, BU3YyalM3alldsd MATrHUTHBIX TIOJIEM TOCTOSIHHBIX
MarHuTOB, JEWCTBUS MAarHUTHOTO MOJs HAa MPOBOJHUK C TOKOM, CBOWCTBa
ANIEKTPOMArHNWTa,  CBOMCTBA  DJJIEKTPOJABUIATENS  IIOCTOSIHHOTO  TOKA):
(GopMynupoBaTh MpPOBEpsiEMble MPEANONOKEHHUsS, COOUpaTh YCTAHOBKY U3
PEAJIOKEHHOTO0 O0OpYJOBaHUs, ONUCHIBATH XOJ OMNbiTa U (HOPMYIUPOBATH
BBIBOJIBL

BBIMIOJIHATh MPSAMBIE H3MEPEHHS] TEMIIEPATypbl, OTHOCUTEIBLHON BIIAXKHOCTH
BO3/lyXa, CUJIbl TOKA, HAMPSDKEHUS C MCTOIB30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JTATYNKOB (PU3MUECKUX BEITUYNH, CPABHUBATH PE3YJIbTaThl U3MEPEHUN C YUETOM



3aJIaHHON a0COJIIOTHOM TOTPENTHOCTH;
MIPOBOJIUTH HCCJEJAOBAHUE 3aBUCHMOCTH OJHOM (PU3NYECKOW BEIUYUHBI OT
JPYToO# C HCIOJIb30BAHUEM TPSMBIX MU3MEPEHUH (3aBUCUMOCTH COMPOTHBIICHUS
IPOBOJHUKA OT €ro JJIMHBI, IUIOIIAAU IONEPEYHOrO0 CEYEHUS U YACIBHOTO
COTIPOTHUBJICHUS BELIECTBA POBOIHUKA, CHJIBI TOKA, UYILLEr0 Yepe3 MPOBOJHHUK,
OT HamNpsOKEHUS HAa MTPOBOJAHMKE, HCCIEIOBAaHHE IMOCIEAOBATEILHOTO U
NapajuiebHOTO COCIUHEHHM TMPOBOJHUKOB): TIJIAHUPOBATH HCCIEIOBaHHE,
coOupaTh YCTAaHOBKY U BBINOJHATh U3MEPEHUS, CIEys IPEIJIOKEHHOMY IIJIaHy,
(ukcupoBaTh pe3yibTAaThl IOJYYEHHOM 3aBUCUMOCTHM B BHAE TaOIML U
rpaduKoB, JeNaTh BBIBO/BI 10 PE3yJIbTaTaM UCCIIEOBaHMUS;
MPOBOAWTh KOCBEHHBIE HW3MEpeHHMs] (PU3NYECKUX BENMUYUH  (yAelbHas
TETUIOEMKOCTh BEIECTBA, COMPOTHUBIICHUE MPOBOJIHWKA, paboTa M MOIIHOCTh
AJIEKTPUYECKOTO TOKA): IUTAHUPOBATh U3MEpEHMUS, cobuparb
HKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CleIysl MpPeIJIOKEHHONM WHCTPYKIUH, U
BBIYHCTISTH 3HAUCHNE BEJIHUMHBI,
coOI0/IaTh MpaBUjia TEXHHKM O€30MacHOCTH IMpu padoTe ¢ 1adopaTOpHBIM
000pyI0BaHUEM;
XapaKTepU30BaTh MPUHLUIBI JTEHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OIIOPOM Ha X ONHUCaHUs (B TOM YHUCIIE: CUCTEMA OTOIUIEHUS JOMOB,
TUTPOMETP, MapoBasi TypOMHa, aMIIepMETpP, BOIBTMETP, CUETUNK AINEKTPUIESCKON
SHEPTHUH, dIEKTPOOCBETUTEIbHBIC MPUOOPHI, HArPEBATEIbHBIE YIEKTPOIIPUOOPHI
(mpumepsl), 3JIEKTPUUECKHE peIOXpaHUTENH,
AJIEKTPOMArHUT, 3JIEKTPOABHUraTelb MOCTOSHHOIO TOKA), MCIOJIb3Ysl 3HAHUS O
CBOMCTBax  (M3MYECKUX  SBJICHUH W HEOOXOAUMBbIE  (PU3UUYECKHE
3aKOHOMEPHOCTH,
pacmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPOWCTBA M M3MEPHUTEIbHBIE MPUOOPHI
[0 CXeMaM M CXeMaTHUYHBIM PHUCYHKaM (KHUAKOCTHBIM TEpPMOMETpP, TEPMOC,
IICUXPOMETP, TUTPOMETP, JBUTATENb BHYTPEHHETO CropaHus, 3JEKTPOCKOIL,
peocTaT), COCTaBIATH CXEMBI JJIEKTPUYECKHX IIeTe C IMOCIeNOBATeNbHBIM U
napajulebHBIM COCIMHEHUEM JJIEMEHTOB, pa3jinuas YCJIOBHBIE O00O3HAYCHUS
AJIEMEHTOB DJIEKTPUUECKUX LETEH;
NPUBOJUTH MPUMEPHI (HAXOAUTh HH(POPMAIMIO O MPUMEPaAxX) MPAKTHUYECKOTO
MCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B TIOBCETHEBHOM MKU3HU 751 0OecreueHus
0e30macHOCTH MpU OOpallleHnHd ¢ TPUOOpPaMHU U TEXHUYECKUMHU YCTPOWCTBAMH,
COXPaHEHHUsI 3JI0pOBbS W COOMIOACHHS HOPM DJKOJOTHYECKOTO TOBEACHHS B
OKPYXaroUIen Cpee;
OCYIIECTBIISATh MOUCK MH(pOpManu Guandeckoro coaepxkanus B Mlurepuere, Ha
OCHOBE MMEIOIUXCS 3HAHUHN U MyTEM CPAaBHEHUS JIOTIOJHUTEIbHBIX HCTOYHUKOB



BBIICTISATH MHPOPMAIUIO, KOTOPAst SABISETCS MPOTUBOPEUMBON MIIM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIONIb30BaTh TPU BBIMOJHEHUH YYE€OHBIX 3aJaHUi HAyYHO--TIOMYJISPHYIO
JIUTEpPaTypy PU3NYECKOrO COAEPKAaHUs, CIPABOYHbIE MAaTEPHUAJIbl, PECYPCHI CETH
WuTepHer, BianeTs NpuéMaMy KOHCIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUS
nH(pOpPMaIlK U3 OJHOW 3HAKOBOW CHCTEMBI B JIPYTYIO; CO3[aBaTh COOCTBEHHbIE
NUCBMEHHBIE M KpaTKHE YCTHBIE cOooOmeHus, o0olmas wuHbOpMaLuio U3
HECKOJIbKMX HMCTOYHHUKOB (PU3UYECKOTO COJEP)KaHUs, B TOM YHUCIE ITyOJIMYHO
IPEICTABIISATh PE3YJIbTaThl MPOEKTHONW WM HMCCIIEA0BATENbCKON IEATEIbHOCTH,
OpU 3TOM TI'PaMOTHO MCHOJIb30BaTh M3yUEHHBIH MOHSATUWMHBIN ammapar Kypca
(U3MKH, COMPOBOXKIATH BHICTYIIJICHUE MPE3CHTAINEH;

MIPH BBITIOJTHEHUH YYE€OHBIX MPOEKTOB U MCCIEAOBAHUN (PU3MUECKUX MPOIIECCOB
pacnpenenartb OOf3aHHOCTH B TPYIIE B COOTBETCTBHUM C IIOCTaBJICHHBIMU
3aJladyaMHM, CIICAUTh 3a BBIIOJIHEHUEM ILIaHa JCHCTBUM UM KOPPEKTHPOBATh €ro,
aJIecKBaTHO OIICHUBATh COOCTBEHHBIH BKJIAJ B JAEATEIBHOCTb TPYIIIH,
BBICTpaWBaTh KOMMYHHUKATHBHOE B3aMMOJCHCTBHE, NPOSBISAS TOTOBHOCTH
paspemiarb KOHMIUKTHI.

K koHIly 00y4yeHus B 9 Kjacce npeMeTHbIE Pe3yJIbTaThl HA 6a30BOM
YPOBHE JIOJKHBI OTpaXkaTh C(POPMUPOBAHHOCTh Yy OOYUAIOIINXCS YMEHUI:
MCIIOJIb30BaTh MOHATHUSA: CUCTEMA OTCUETA, MaTepUaIbHAs TOUKA, TPACKTOPHS,
OTHOCHUTEIFHOCTh MEXaHMUECKOTO JABIKEHUS, Aeopmarius (ynpyras,
IUIacTUYecKas), TpeHUEe, HEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTh U
Heperpy3ku, LEHTP TAKECTH, AOCOTIOTHO TBEPIOE TEJO, UEHTP TSHKECTU
TBEPJOTO TeJla, paBHOBECUE, MEXaHUUECKHUE KOJIeOaHuUs U BOJIHBI, 3BYK,
nH(Pa3BYK U YIABTPA3BYK, SJIEKTPOMArHUTHBIC BOJHBI, IIIKaJIa
AIIEKTPOMATrHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M 1aJIbHO30PKOCTb, CIIEKTPHI
UCITyCKaHUS U TIOTJIOUIeHMS], alb(a-, 6eTa- U raMMa-u3ayyeHHs], U30TOMbI,
AJIepHast SHEPTeTHKA,;
pa3nuuath SBICHHUS (pPaBHOMEpHOE H HEpPaBHOMEPHOE MPSIMOJMHEHHOE
JIBUKCHHE, PAaBHOYCKOPEHHOE MPSMOIMHEHHOE IBIKEHUE, CBOOOIHOE Ta/IeHUE
TEJN, pPABHOMEPHOE BIKEHHWE TI0 OKPYXHOCTH, B3aWMOJCUCTBHE Tell,
pEaKkTUBHOE JIBIJKEHUE, KojeOaTelbHOE  JBW)KEHHE  (3aTyXamollue U
BBIHY/ICHHbIE KOJI€OaHUs), pe30HAHC, BOJHOBOE JIBM)KEHUE, OTPAKEHUE 3BYKA,
NPSIMOJIMHEHHOE PACIIPOCTPAHECHHE, OTPAXKEHUE U TIPETIOMIICHUE CBETa, TOJTHOE
BHYTpEHHEE OTPaKCHHE CBETA, Pa3jioKeHHe OEoro CBETa B CIIEKTP U CIOXKEHHUE
CHEKTPAJbHBIX I[BETOB, IUCIEPCUSI CBETa, €CTECTBEHHAs PaJUOAKTHUBHOCTD,
BO3HUKHOBEHHUE JIMHEHYATOrO CHEKTpa U3JIyYeHHUs) MO OMNHCAHUIO HX
XapaKTEepHBIX CBOWCTB M Ha OCHOBE OINBITOB, JEMOHCTPUPYIOUIMX JaHHOE



duznyecKoe sBICHUE;

pacro3HaBaTh MPOSIBICHUE W3YUYCHHBIX (DU3UYECKUX SIBICHUU B OKPYKAIOIIEM
Mupe (B TOM uucie (U3UYECKHE SIBIICHHS B MPUPOJAE: MPUIUBBI U OTJIUBHI,
nBkeHue 1iaHeT COJHEYHOM CHUCTEMbl, PEAKTHUBHOE JBUKEHUE >KUBBIX
OpraHU3MOB, BOCHPUSITHE 3BYKOB >KMBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUUYECKHE
BOJIHBI, I[yHaMH, 03XO, I[B€Ta TEJ, ONTUYECKUE SBJICHUS B MPUPOJE,
OuooruYecKoe AEeUCTBUE BUAMMOIO, YIbTPa(HOIETOBOTO U PEHTTEHOBCKOTO
U3ITyYeHUM, ©eCTEeCTBEHHbIH paJUOaKTUBHBIA (OH, KOCMHYECKHUE JIyYH,
PAAMOAKTUBHOE U3NyUYECHUE MPUPOJIHBIX MHUHEPAJIOB, ACUCTBUE PAIMOAKTUBHBIX
U3ITy4eHU Ha OpraHu3M YeJOBEKa), NMPHU 3TOM NEPEBOJUTH MPAKTUUYECKYIO
3a/1a4y B y4eOHYIO, BBIJICIATh CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKU) (PU3UUECKUX
SIBIICHUI;

OMKCHIBATh M3YUYEHHBIE CBOWCTBA Tel W (DU3UYECKUE SIBICHUS, HUCIOJIb3Ys
duznueckue BENWYUHBI (CpeIHSIE W MIHOBEHHass CKOpPOCTh Tejla TIpH
HEPAaBHOMEPHOM JIBUKEHUU, YCKOPEHHE, TMepeMelleHrue, IyTh, YTIJIOBas
CKOpPOCTb, CHJIa TpPEHHUsS, CHJIA YHOPYTrOCTH, CHJIa TSKECTHU, YCKOPEHHE
CBOOOJHOTO MAaJEHUs, BEC TeJla, UMITYJIbC Te€la, UMITYJIbC CHJIbI, MEXaHHYECKas
paboTa ¥ MOINHOCTh, TOTEHIMAIbHAS OJHEPTrUs Tejia, TMOJHATOTO HaJ
NOBEPXHOCTBIO  3€MJIM, MOTCHUUAJIbHAS  SHEPrus  CXKATOM  MPYKUHBI,
KMHETUYEeCKasi PHEprusi, MOJHAas MeXaHW4yecKash HEprusi, Mepuoj MU YacToTa
KOJIeOaHMi, JUIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTH CBETA,
MOKa3aTelib MPEJOMIICHUSI CpPEeNbl), TPU ONHUCAHUHM TPABUIHHO TPAKTOBAThH
(¢u3NUecKril CMBICT HCIOJIb3YEMbIX BEIMYMH, OOO3HAUYCHUS U EIUHUIIBI
¢u3nuecKuX  BENWYMH, HAxXOIUTh  (OPMYJbI, CBA3BIBAIOIIUE  JIAHHYIO
(bU3UYECKYI0 BEIUYMHY C JIPYTUMH BEIUYMHAMH, CTPOUTH IpapUKH U3YUEHHBIX
3aBUCUMOCTEH (PM3UYECKUX BEIIMUUH;

XapaKTepU30BaTh CBOWMCTBA Tell, (PU3NYECKUE SIBICHHS U TMPOIIECCHI, UCIIONb3YS
3aKOH COXpPaHEHHUS DSHEPruM, 3aKOH BCEMHPHOTO TITOTECHHS, TMPUHIIUI
CYyNEepHo3ulMK CHJI, TPUHIIUI OTHOCUTEIbHOCTH ['aymies, 3akoHbl HbplOTOHA,
3aKOH COXPAaHEHMSI HMITYJIbCA, 3aKOHbl OTPAKEHHUS U TPEIIOMJIEHHUS CBETA,
3aKOHBI COXPAHEHUs 3apsSJ0BOTO W MAcCCOBOIO YMCEN IMPHU SACPHBIX PEaKUHUsiX,
Opy 3TOM JlaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3allUCHIBATh €Tr0
MaTeMaTUYECKOE BBIPAKEHUE;

00BSICHATH (PU3UUECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalluid TMPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUUYUHHO--
CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHUE M3 2-3 TOTUYECKUX IAroB ¢ OMOPOit
Ha 2-3 WM3Y4YEHHBIX CBOMCTBA (PU3WYECKUX SIBICHHH, (DU3MUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEN;



pemaTh pacu€THhIEe 3a/Jaud (OMUpAIOIIMECss Ha CHUCTEMY U3 2-3 ypaBHEHUN),
WCIIONIB3YSl 3aKOHBI U (DOPMYJIBI, CBSI3bIBAIONIME (DM3MYECKUE BEIMYMHBI: Ha
OCHOBE aHaJM3a YCIOBHUS 3aJaud 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBIIATH
HEJOCTAIOIINE WM H30BITOUYHBIC JaHHBIE, BBIOMpATh 3aKOHBI M (POPMYIIBI,
HE0OXOIUMBbIE ISl pEeLIEHUsI, TPOBOUTh PACUEThl U OLICHUBATh PEATUCTUYHOCTD
MOJTYYCHHOTO 3HAYCHUS (PU3UIECKOU BEIIMUUHBI,

pacrmo3HaBaTh MPOOIEMBbI, KOTOPHIE MOXKHO PEIIUTH MPU TMOMOIIH (PU3NIECKUX
METOJIOB, HCIMOJb3ysl OIKUCAHUE WCCIENOBAHUSA, BBIJICIATh MPOBEPSIEMOE
OpEeAnojaoKEeHue,  OLICHMBAaTh  NPABWIBHOCTh  MOPSAKAa  IPOBEICHHUS
UCCJIeIOBAHMUS, JIeJIaTh BBIBOJIbI, UHTEPIPETUPOBAThH PE3yIbTaThl HAOIIOICHUN U
OTIBITOB;

MIPOBOJIUTH OTBITHI 1O HAOMIOACHHUIO (DM3MYECCKUX SBICHUA WIN (HU3UICCKUX
CBOMCTB TeJ (M3yueHHe BTOporo 3akoHa HeloTOHA, 3aKOHA COXpaHEHUs YIHEPTHUH,
3aBUCUMOCTh TIE€pHOJIa KOJIeOAaHUM MPYKUHHOTO MasiTHUKAa OT MaccChl rpy3a H
KECTKOCTU TPYKUHBI W HE3aBUCHUMOCTh OT aMIUIUTYABl MaJbIX KOJICOAHWH,
MIPSMOJIMHEHHOE PacpOCTPaHEHUE CBETa, Pa3joKEeHHWEe OEIOoro CBeTa B CIEKTD,
M3Y4YEHUE CBOWCTB M300PAKEHHUS B IIOCKOM 3€pKajie U CBOMCTB HM300pakKeHUs
npenMera B coOuparoied JIMH3e, HaOMIOJCHUE CIUIONIHBIX W JIMHEHMYaThIX
CIEKTPOB M3JIYUYECHUS): CAMOCTOSITEILHO COOUPATh YCTAaHOBKY M3 H30BITOYHOTO
HaOopa O0OOpy/IOBaHMS, OINHUCHIBATH XOJ OIbITA U €ro pe3yJbTarhl,
bopMyJIMpPOBAThH BHIBOIBI;

IPOBOJUTH TIPH HEOOXOJUMOCTH CEPHUI0 TPSMBIX HM3MEPEHHH, OINpeaesss
CpellHee 3HAaYCHUE U3MEPSIEMON BeIMUMHBI (POKYCHOE PACCTOSTHUE COOMPATOIICH
JIMH3BI), 000CHOBBIBATH BEIOOP crioco0a n3mMepeHus (M3MEepUTEILHOIO Mpuoopa);
MPOBOJIUTh  HWCCJICOBAHWE  3aBUCUMOCTEH  (U3MUECKMX  BEIWYUH  C
HCITOJTIb30BAaHUEM TIPSIMBIX HM3MEpPEHUH (3aBUCHMOCTH IyTH OT BPEMEHHU IPHU
PAaBHOYCKOPEHHOM JIBIDKCHUHM 0€3 HadallbHOM CKOPOCTH, MEpHoja KoJieOaHuM
MaTEMaTUYECKOTO MasTHUKA OT JIJUHBI HUTH, 3aBUCHUMOCTU YTIjia OTPaKCHHUS
CBETa OT yIJIa MaJCHUS W yIJia MPEJIOMIICHUS OT yIJia MaJAcHUs): TJIaHUPOBATh
HCCICOBAaHUE, CaMOCTOATENIbHO  CcOOMpaTh  YCTAaHOBKY, (PUKCHpOBaTh
pe3yIbTaThl MOTYYECHHOW 3aBUCUMOCTH (DU3UYCCKUX BEIMYHMH B BUAC TAOIUI U
rpaduKoB, AeNIaTh BHIBOBI [0 pe3yJIbTaTaM UCCIIEIOBAHMS;

MIPOBOJIUTH KOCBEHHBIC MU3MEPEHUS (DU3UUECKUX BEIUYUH (CPEAHSST CKOPOCTh U
YCKOPEHHE Tela TMPH PaBHOYCKOPEHHOM JIBI)KCHHH, YCKOPEHHE CBOOOIHOTO
najcHusl, KECTKOCTh TMPYXKHUHBI, KOXQHUIMEHT TPEHHS  CKOIBKCHHS,
MEXaHH4ecKas paboTra © MOIIHOCTh, dYacToTa MW MEPHOJ  KoJeOaHHit
MaTeMaTUYeCKOr0 U MPY>KMHHOTO MAasTHUKOB, ONTHYECKas Cuja coOuparomieit
JUH3BI, PAAUOAKTUBHBIM  (OH): TIIAHUPOBATH HW3MEPEHHUs, CoOUpaTh



AKCIIEPUMEHTAJIBbHYI0  YCTAHOBKY W  BBINOJHATH  M3MEPEHUs,  CleIys
MPENIOKEHHOW MHCTPYKIIMH, BBIYUCIATh 3HAUEHHE BETUYMHBI U aHAIIM3UPOBATh
MOJIyYEHHBIE PE3YNBTATHI C YUETOM 33JaHHOM IMOTPEIIHOCTH H3MEPEHU;
coOro/IaTh MpaBuja TEXHUKH Oe30MacHOCTH Mpu paboTe ¢ J1adopaTopHbIM
000pyI0BaHUEM;

pa3nuyaTh  OCHOBHBIE TNPU3HAKH  HM3YYEHHBIX  (U3UYECKUX  MOJEINIECH:
MarepuaibHas TOYKa, a0COJIOTHO TBEPAOE TENO, TOYEUHBIA HCTOYHUK CBETA,
Jy4, TOHKas JIMH34a, IJIAHETAPHASI MOJIENIb aTOMAa, HYKJIOHHAsI MOJIEIb aTOMHOTO
Aqpa,

XapaKTepU30BaTh MPUHIUIIBI JACUCTBUS M3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C ONOPOW HAa HMX ONUCAaHUSA (B TOM 4YHUCJE: CHUIAOMETP, JATUUKU
MOJIOKEHUS, PACCTOSAHMS M YCKOPEHHS, PAKETa, 3XOJOT, OYKH, IEPHUCKOIL,
¢oroanmnapaT, ONTUYECKHE CBETOBOJbI, CHEKTPOCKOI, JO3UMETp, Kamepa
Bunbscona), wucnonm3ys 3HaHUS O CBOMCTBaX (DU3UYECKUX SIBICHUUA U
HE00XoauMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKH HU3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOIMYECKUX IPOLIECCOB IPHU
pelIeHNN y4eOHO--TIPAaKTUUECKUX 3a]ad, ONTHUYECKHE CXEMBbl JJIsl MOCTPOCHHUS
N300pakeHU B IJIOCKOM 3€pKajle U coOuparomien JuH3e;

MPUBOANTH MPUMEPHI (HAXOAUTh MH(POPMALMIO O MPUMEpPax) MPAKTHUYECKOro
MCIIOJIb30BaHUs (PU3UUECKUX 3HAHUI B MOBCEIHEBHOM XKU3HU ISl 0OECTICUECHHSI
06e3omacHOCTH MpU OOpalieHuu ¢ TprudOpaMu U TEXHUYECKUMHU YCTPOUCTBaMH,
COXPAaHEHHUsI 3/I0pOBbsS U COOJIOACHHS HOPM 3KOJOTHYECKOrO IOBEACHMS B
OKPYKaroIIEH CPeLE;

OCYLIECTBIATh MOMCK MH(popManuu (Quanyeckoro cojaepxanus B MHTepHeTe,
CaMOCTOSATENIbHO  (OpMyJIMpYysl  MOMCKOBBIM  3ampoc, HaXOAUTh  IyTH
ONpe/eNieHUus]  JTOCTOBEPHOCTH  IOJIy4eHHOM uHGpOpMaluu Ha  OCHOBE
UMEIOIINXCS 3HAHUM U JOTIOJTHUTEIBHBIX UICTOYHUKOB;

MCIIOJIb30BaTh TPHU BBINOJHEHUU YUYEOHBIX 3a/laHUd HAay4YHO--TIOMYJISIPHYIO
IUTEPATypy (PU3HUECKOTO COJIep KaHMsl, CIPAaBOYHbIE MaTepUabl, PECYpPChI CETU
WNurepHeT, BianeTb NpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3OBaHUS
uH(pOpMaIMK U3 OJHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaThb COOCTBEHHbIE IHCBMEHHbIE M YCTHBIE COOOIIEHUS Ha OCHOBE
uH(pOpMAaIIUU U3 HECKOJBKUX UCTOYHUKOB (PU3HUECKOTO COAEPKaHUSI, MyOIMYHO
NPEICTaBIIATh PE3YJbTAThl MPOEKTHOM WM UCCIEI0BATEIbCKON NESITEIbHOCTH,
IIpA 3TOM TPaMOTHO MCHOJIb30BaTh W3YYEHHBIM ITOHATUMHBIA anmapar
M3y4aeMoro paszena (U3MKU U COMPOBOXKAATH BHICTYIUICHHE IMpe3eHTalUel ¢
y4ETOM OCOOCHHOCTEN ay/IUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosimuecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (Iénq)p(mble)
/i HPOrpaMMbI Beero Kontpoabubl | IlpakTnyecku | 00Pa30BaTEIbLHbIC
e padoThI e padoThl pecypchbl
Pa3nes 1. @usuka u e€ posib B IO3HAHUM OKPY/KAIOIIEro MHpa
bubmuorexa [JOK
1.1 o -
MSHKE © Hayka o fipupole 2 0 0 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 0 0
HSHHCCICHE BEIHIHAL https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 E 2 0 1
CTECTBEHHOHAYYHbI METO/ [IO3HAHUS https://m.edsoo.ru/7f416194
Nroro no pazgeny 6
Pa3nes 2. IlepBoHayajibHbIe CBeICHUSI O CTPOCHHH BelllecTBA
21 C 1 0 bubmmorexa [JOK
Tpocte setieersa L https://m.eds00.ru/7f416194
59 JIBr>keHue U B3aUMOJICMCTBHE YaCTHI] 2 0 1 bubmmorexa [JOK
' BEIECTBA https://m.eds00.ru/7f416194
3 A 2 1 1 bubmorexa [JOK
FDCTATHRIE COPTORHI nefmevtsa https://m.eds00.ru/7f416194
Wroro no pazgeny 5
Pa3nen 3. /IBu:xeHHe U B3auMoO/ieiicTBUE TeJl
31 M 1 bubmuorexa [JOK
CXATIITICCKOT ABIDICHHC 3 0 https://m.edso0.ru/7f416194
bu6nuorexa [IOK
3.2 n , , 4 0 1
HEPIIDL, Maced, TIoTHoeTS https://m.edso0.ru/7f416194
3.3 Cumna. Buns! cun 14 1 2 but6mmoreka [JOK



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

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

Wroro no pazaeny 21
Pasnen 4. /laBieHue TBEpPABIX TeJl, :KUAKOCTEH M ra3oB
41 Hasnenue. [lepenaya nqaBnenus TBEPALIMU 3 1 bubmuorexa [JOK
' TeJIaMU, JXUIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
4.2
JlaBIICHHE KU IKOCTH > 0 https://m.eds00.ru/7f416194
bubmnoreka IIOK
4. A 1
3 TMOChEpHOE HaBICHHE 6 https://m.eds00.ru/7f416194
4.4 JleiicTBHE KUAKOCTU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Wroro no pazgeny 21
Pa3nes 5. PaGora m MOIIHOCTDH. JHeprus
bubmmoteka [IOK
o1 Pabora u mommocts 3 . https://m.eds00.ru/7f416194
bu6mmoteka [IOK
02 Hpoctere mexanm3Mel S ! https://m.edso0o.ru/7f416194
bu6mmoreka [IOK
: M 4
53 CXQHMHCCKAT FHEPTIA 0 https://m.edsoo.ru/7f416194
Hroro no paszneny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 15



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

8 KJIACC

KosmnuecTBo 4acoB DJIeKTPOHHbIE
(uudgposbie)
HaumeHoBaHue pa3/iesioB U TeM
Ne i/ Konutpoabnsl | Ilpakruuecku | 00pazoBaTe/bHbIe
NMPOrpaMmblI Bcero
e padoThbI e padoThbI pecypchl
Paznen 1. TermoBble siBjieHUs
. bubnnoreka IIOK
1.1 CtpoeHHe U CBOWMCTBA BENIECTBA 7 0 0 https://m.edsoo.ru/7f4181ce
bubnnoreka IIOK
12 Tenonsie mpoecc! 21 1 > https://m.edsoo.ru/7f4181ce
Wroro no pazgeny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
X DneKTpuYecKHe 3apsabl. 3apsHKEHHBIE Tella U 7 0 1 bubnmnorexka HOK
' HUX B3aUMOJEHCTBUE https://m.edsoo.ru/7f4181ce
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 20 1 7 bubinorexa LIOK
https://m.edsoo.ru/7f4181ce
bu6mmoteka [IOK
23 MarHiTHbIe SBICHH 6 ! 15 https://m.edsoo.ru/7f4181ce
bu6mmoteka [IOK
2.4 4
DUICKTPOMATHHTHAS HHILY KIS 0 0 https://m.edsoo.ru/7f4181ce
Wroro no pazgeny 37
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 3 14.5



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

9 KJIACC

KosauvecTBO 4acoB DJIeKTPOHHbIE
(uudgposbie)
HaumeHoBaHue pa3/iesioB U TeM
Ne o/ Kontpoasubl | IlpakTHyecku o0pa3oBaTeJbHBIE
NPOrpamMMbl Bcero
e padoThbI e padoThbI pecypchl
Paznen 1. Mexann4yeckue siBJeHUs
MexaHHYeCKOE ABMIKCHUE U CIIOCOOBI €T0 bu6mmoreka [IOK
11 10 0 1
ONMCAHUS https://m.edsoo.ru/7f41a4a6
o bubnnoreka IIOK
1.2 B 2 1
SAMMOIEHCTBHE TE 0 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 0 3
AKOHRL cOXpancmdt https://m.edsoo.ru/7f41a4a6
Nroro no pazgeny 40
Paznen 2. Mexannuyeckue Koje0aHusl U BOJTHBI
2.1 MexaHn4ecKkue KojieOaHus 7 0 3 bubinorexa LIOK
https://m.edsoo.ru/7f41a4a6
bu6mmoteka [IOK
2.2 M . 1
CXAHIHECKHE BOIHEL. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Nroro no pazgeny 15
Pa3pnen 3. DiieKTpPOMArHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 0 2 bubnuotexa [JOK
' JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 6
Paznen 4. CBeToBbIE ABJICHUSI
but6mmoreka [IOK
4.1 3aKOHBI paCIIPOCTPAHEHUS CBETA 6 0 2 https://m.edsoo.ru/7f41ada6
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 0 3 brbmiorera LIOK

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



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

Bbu6nuoreka [IOK

4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Wtoro no pazgeny 15
Pa3pen 5. KBaHTOBLIE SIBJICHUSA
bu6nmoreka [IOK
5.1 Hcnyckanue u MorIonieHue CBeTa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubnnoreka IIOK
5.2 6 1
CTpoctiie aTOMHOIO 51pa https://m.edsoo.ru/7f41a4a6
bubnnoreka IIOK
5.3 s 7 1
AICPHBIC peariini https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznea 6. [loBTopuTEIHHO0-00001IAIOIMH MOYJIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 2 bubnuoreka [JOK
' Kypca ¢u3uku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 102 27



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

ITOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
Ko/imuecTBO 4acoB DJIeKTPOHHbIE
e uudposbie
11/-11 Tema ypoka Beero Kontpoabnbie| IIpakTudeckme| 00pasoBaTesibHbIe
padoThbI padoThbI pecypchl

1 ®dusuka — HayKa o0 pupoze. SBieHus
TIPUPOJIBI
Ou3nyecKue sIBICHUS
Du3nyecKue BEJIMYMHBI U X U3MEPEHHE
VYpok-uccnenosanue "M3mepenne

4 TEMIEPaTyphl MPU TOMOIIH KUAKOCTHOTO 1
TEPMOMETPA U AATYMKA TeMIepaTypsl”

5 MeTtoabl Hay4yHOrO Mo3HaHus. OnrcaHue bu6mmoreka [JOK
(bU3HYECKUX SIBJICHUH C ITOMOIIBI0 MOJICNICH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTesb:

6 JTAIBHOCTH MOJETA IapuKa, MyIIEHHOTO 1
TOPU30HTANILHO, TEM O0JIbllIe, UeM OoJblle
BbICOTA ITycKa"

v Crtpoenue BemecTBa. ONBITH, JOKA3bIBAIOIINE bu6mmoreka [JOK
JIMCKPETHOE CTPOEHHUE BEILECTBA https://m.edsoo.ru/ff09fe0a

3 BIDKEHHE YaCTHII BEIIECTBA bubmmorexa LIOK
A https://m.edsoo.ru/ff0a013e

9 VYpok-uccnenoBanue «OnbITH IO 1
HAOJI0JICHUIO TETJIOBOTO PACIIUPEHUS Ta30B)»

10 ArperaTHbple COCTOSIHHSI BEIIECTBA

11 Oco0eHHOCTH arperaTHBIX COCTOSTHUMN BOJIBI. bu6mmoreka [IOK

O606uenne no paznueny «IlepBonavanbHbie

https://m.edsoo.ru/ff0a0378



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

CBCACHUA O CTPOCHUHU BCIICCTBA»

12 Mexanunueckoe aBrxeHue. PaBHomepHoe u bubmuorexa [JOK
HEPAaBHOMEPHOE IBUIKCHUE https://m.edsoo.ru/ff0a05c6
13 Cxopocts. E CKOpOC brbmiorera LIOK
POCTD. BHMHHIIbE cropocTH https://m.edsoo.ru/ff0a079c
bu6nuoreka [IOK
14 P
ACHCT ILYTH 11 BPEMEHH JBIDKCHIT https://m.edsoo.ru/ff0a0ae4
bubmuoreka [{OK
15 Une . Macca — mepa UHEpTHOCTH T€
Heprw Mepa HHepTHOCTH el https://m.edsoo.ru/ff0a0c10
16 [InorHocTh BemecTBa. PacdeT Mmaccel u bu6mmoreka [IOK
o0BeMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTopHas pabora «OnpeneneHue
IJIOTHOCTU TBEPIOIO TEJIA»
18 Pemenue 3amgad nmo teme "IL1OTHOCTH bubmmoteka [IOK
Berecrna" https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepuCTHKa B3aUMOJICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlabopaTtopHas pabota «3yuenue
20 3aBUCHUMOCTH pacTshKeHUs (AeopMariim)
MIPY>KUHBI OT MPUIIOKEHHON CUIIBD»
21 [[SIBnenue TsiroTenus. Cuiia TSXKECTH
CBs13b MEX]ly CHIJION TSKECTH U Maccoil Tena.
22 Bec tema. Pemenne 3agaug mo teme "Cuira BH6J_H/IOT6K3 LHOK
" https://m.edsoo.ru/ff0al1778
TSHKECTH
)3 Cuna TsKecTH Ha IpyruX IUIaHETax. bu6muoreka [JOK
Pu3nyecKue XapakTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
but6mmoreka [IOK
24 14 .
3MEpeHHE CHL. JIHHaMoMeTp https://m.edsoo.ru/ff0al8cc
25 Bec Tena. HesecomocTs Bubmmorexa LIOK

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778

o6 CnoxxeHue IByX CHUJI, HallpaBJIEHHBIX 10 bubnmoreka [JOK
0JIHOM mpsiMoi. PaBHOACHCTBYIOIIAS CHJT https://m.edsoo.ru/ff0ala70

07 Pemenue 3anau no teme "PaBHonelicTByOIAS
cun"

08 Cuna tpenus u €€ Bubl. TpeHue B Ipupoae u bubmuorexa [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabora «3ydeHnue

09 3aBUCUMOCTH CHJIbI TPEHHS CKOJIBKEHHS OT bubnmnoreka HOK
CHJIBI IABJIEHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOLIUXCS] TOBEPXHOCTEN»

30 Pewenue 3ampau Ha onpeneneHue
PaBHOJICCTBYIOIICH CHJIBI
Pewenue 3amau no remam: «Bec Tenay,

31 «I['padmueckoe n3obpaxxkenue cuim», «CUiabn, BH6J.IHOTeKa Lok
(PaBHOzEHCTBYIONAs CHD» https://m.edsoo.ru/ff0alde0
KonTponbHast padota no remam:

32 «Mexannueckoe aBuxkeHue», «Macca,

IJIOTHOCTBY, «Bec Tenay, «'padudeckoe
n3o0paxenue cumy, «Cuibn

33 Hasnenue. CriocoObl yMEHBIIICHUS U bubmuotexa [JOK
YBEJIMYEHHS JABICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBiienue ra3za. 3aBUCMMOCTb JIaBJICHUS rasza bubnuotexa [JOK
0T 00bEMa, TeMIEepaTyphl https://m.edsoo.ru/ff0a2376

35 [Tepenaua naBiieHus: TBEPABIMH TEIIAMH, but6mmoreka [IOK
JKUIKOCTSIMU U razaMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0

36 JlaBneHue B KUAKOCTH U ras3e, BBI3BAaHHOE bu6muoreka [JOK
JIEHCTBUEM CHJIBI TSIKECTH https://m.edsoo.ru/ff0a2718

37 Pemenne 3anau mo teme «/lapnenue B but6mmoreka [IOK
XKUJKOCTH U raze. 3akoH [lackansy https://m.edsoo.ru/ff0a2826

38 CooO0rmarommecs Cocyapl bubnmnoreka [JOK



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

bu6nuoreka [IOK

39 I'napasirieckuit npece https://m.edsoo.ru/ff0a3136
40 Manomerpsl. I1opuiHeBOH JKUIKOCTHBIM HACOC
11 AtMocdepa 3emitn ¥ IPUIUHBI €€ bubnmoreka [JOK
CYIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bubnmnoreka HOK
42 Bec Boznyxa. AtmocdepHoe naBiieHne https://m.e dsocL).Iru If10a2b5a
43 N3mepenue atmocdepHoro aaBineHus. OnbIT bubnuorexa [HOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
a4 3aBHCUMOCTH aTMOC(HEPHOTO JaBJICHUS OT bubnuorexa [HOK
BBICOTBI HAJl YDPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 bapometp-anepouna. ArmochepHoe naBiIcHUE bubmuorexa [HOK
Ha pa3Jn4HbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenwue 3anay mo Teme " AtmochepHoe
nasieHue"
a7 JlelicTBuE ®KUIKOCTH U T'a3a Ha MOrPYKEHHOE bubmuotexa [JOK
B HUX TeJ0. ApXHUMe0Ba CUila https://m.edsoo.ru/ff0a3276
18| memamcumaoion com. aefersytomed o BuGnmorera LIOK
’ https://m.edsoo.ru/ff0a33fc
TEJI0, MOTPYKEHHOE B )KUJIKOCTHY
JlabopaTopHas paboTa 1mo Teme
49 «HMccnenoBanue 3aBUCHMOCTH Beca Tena B bubnmoreka [JOK
BOJIE OT 00bEMA MOTPYKEHHON B KHUIKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJlla»
bu6muoreka [JOK
o0 [naartme rex https://m.edsogru/ff0a3a96
JlabopaTtopHas pabota "KoHcTpynpoBaHue
51

apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U
onpeaeseHue € rpy30n0abEMHOCTH"



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

Pemenue 3anau no temam: «IlnaBanue cynos.

bu6nmoreka [IOK

52 BOSHyXOHJ}aBaHHe>>, «JlaBiieHHE TBEPIBIX TEN, https://m.edso0.ru/ff0a3654
XKUJKOCTEH U Ta30B»
53 KontponpHas padora 10 TeMe «JlaBnenue
TBEPJBIX TEJ, )KUJIKOCTEH U Tra30B»
bu6nmoreka [IOK
>4 Mexanmeckas pabora https://m.edsoo.ru/ff0a3f82
bubmuorexa [JOK
o5 MonmxocTs. ExuHHIE! MOIIHOCTH https://m.edsocL).I ru/ff0a3f82
56 VYpoxk-uccienoanue "Pacuét MOILIHOCTH, 1
pa3BUBaeMOM IIPH MOIbEME 1O JiecTHUIIE"
57 IIpocThie MexanusMmsbl. Priuar. PapHoBecue
CHWJI Ha phluare
Pbruaru B TexHuKe, OBITY U TIpU .
58 Ha6(a)1paT0pIia;1 pa%oia «}i/lccnrc)e;())(])sifme 0.5 bubmmorexa LIOK
. https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS PhIUara
59 Pemenue 3agau mo teme «Y croBus bubmmoreka [IOK
paBHOBECHSI pblyaray https://m.edsoo.ru/ff0a48a6
Koaddunment nonesnoro necTpust
60 Mexanusma. JlaboparopHas pabora 05
«3mepenune KII/] HakJIOHHOM MIOCKOCTH»
61 Pemtenne 3agau mo treme "Padora, MOIITHOCTD, but6mmoreka [IOK
KITJT" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas 3Heprus. Kunernueckas u bu6muoreka [JOK
NIOTEHIMAIbHAsL DHEPI UL https://m.edsoo.ru/ff0a4252
. bubnuorexa HOK]
63 3aKOH COXpaHEeHUsI MEXaHMUECKOW YHEPTHU https://m.edso0.ru/ff0a436
YPOK-3KCIIEpUMEHT MO TEME
64 "DKCIEPUMEHTAIILHOE ONPEIEIEHUE 1

U3MEHEHUS KHHETUUECKON U MOTECHIINAILHON



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360

SHEPTHH MPU CKATHIBAHUM TEJIa TI0 HAKJIOHHOM
mIockocTu"

KonTponbnas pabora no teme «Pabora u

65 1
MOILHOCTb. DHEPIHsD)
66 PesepBHbIil ypok. PaboTa ¢ TekcTamu 1mo teme 1 bubnnoreka HOK
"MexaHuuyeckoe JIBUKeHue" https://m.edsoo.ru/ff0adee6
67 PesepBHylit ypok. PaGota ¢ Tekctamu 1o Teme 1 bubmuorexa [HOK
"JlaBneHue TBEPABIX TeJ, KHUJIKOCTEH U razoB" https://m.edsoo.ru/ff0a4ffe
68 PesepBHylit ypok. PaGota ¢ TekcTamu 1o Teme 1
"Pabora. MomHocTs. JHeprus"
OBIIEE KOJIMYECTBO YACOB ITO ITPOTPAMME 68 12



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

8 KVIACC

KosimyecTBO 4acoB DJIeKTPOHHbIE
e nudposeie
/- Tema ypoka Kontpoabubie| Ilpakruyeckue o0pasoBaTe/bHbIE
n/n Bcero
padoThbI padoThI pecypchl
. OcHOBHBIE TOJOKEHHS MOJIEKYIAPHO- Bu6morexa LJOK
KMHETUYECKON TEOPUU U UX ONBITHBIE https://m.edso0.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pa3Mep aTOMOB M MOJIEKYJI
3 Mogaenu TBEPIOTO, )KUJIKOTO B ra3000pa3HOro bu6mmoteka IIOK
COCTOSIHHMI BELIECTBA https://m.edsoo.ru/ff0a540e
OObsicHeHHEe CBOMCTB TBEPAOTO, )KUIKOTO U
4 razo000pa3HOro COCTOSTHUM BEIECTBA Ha
OCHOBE MOJIOKEHHUI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH
bubmmoreka IIOK
5) Kpucrannuueckue u amopgHbie TENIa
P pd https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallWJUISIPHOCTb. bubmuoteka [JOK
[ToBEpXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
bu6mmoreka [IOK
7 TennoBoe paclIMpeHne U CKaTUe
P P https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBsi3b TEMIEpaTypbl CO
CKOPOCTBHIO TEIJIOBOTO JIBMYKCHHS YaCTHII
9 Buytpennsist sneprust. CriocoObl H3MEHEHUs bu6muoreka [JOK
BHYTPEHHEHN YHEPTrUn https://m.edsoo.ru/ff0a5c60
but6mmoreka [IOK
10 Buapl Teronepenaun
8 pel https://m.edsoo.ru/ff0a6412
11 VYpoxk-koupepennus "[Ipaktuueckoe 1 bubnuotexa [JOK

HCIIOJIb30BaHUE TEIIOBBIX CBOMCTB BCIICCTB U

https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

MaTepHaJioB B IEJISAX dHEprocoepekeHus "

KonnuectBO TeIioThl. Y aenbpHasa

Bbu6nuoreka [JOK

12
TEIJIOEMKOCTh https://m.edsoo0.ru/ff0a6976

13 YpaBHeHue TermoBoro 6ananca. TemioooMmen bubnmoreka [JOK
Y TEIUIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopnast pabdora "HccnenoBanue Bu6morexa LIOK

14 SIBJICHUSI Tenn006MevHa HpI/I"CMeH_II/IBaHI/II/I https://m.eds00.ru/ff0a6a9s
XOJIOJTHOM M TOPSTYCH BOIBI
Pacuer konmyecTBa TEIOTHI, HEOOXOIUMOTO

15 JUTSL HATPEBAHUS TeJa U BBIIETSEMOTO UM MIPH
OXJIAXKICHUHT

16 JlaboparopHas pabota "Onpenenenue bubmuorexa [HOK
yJEIbHON TEIJIOEMKOCTH BelecTra" https://m.edsoo.ru/ff0a6bb0

17 OHeprus TOIIMBA. Y IeibHasl TEMI0Ta bubnmnorexka HOK
CrOpaHUs https://m.edsoo.ru/ff0a7b5a
[ImaBnenue n oTBEpAEBaHUE

18 KPUCTAIIMYECKUX Tell. Y IelbHasl TeroTa BH@,IHOTGKa 0K

https://m.edsoo.ru/ff0a71d2

TIJTaBJICHUS

19 JlaboparopHas pabota "Onpenenexnue bubmuoteka [JOK
YACJIBbHOU TEIJIOTHI TUIABJICHHS Jibjia" https://m.edsoo.ru/ff0a72fe

b0 [Tapoo6pazoBaHue 1 KOHACHCAIHSL. bubnmnorexka HOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHast Temiora

b1 napooOpa3oBaHUs U KOHJCHCAIIHH. bu6nuorexa [IOK
3aBHCHMOCTh TEMIIEPATYPhI KUIICHHS OT https://m.edsoo.ru/ff0a786c¢
aTMoc(hepHOTro JaBICHHUS
Brnaxxnocts Boznyxa. Jlaboparopnast pabota Bubmnotexa LIOK

22 Onpeﬂe"ﬂeHHe OTHOCUTENBLHON BIAXKHOCTHA https://m.eds00.ru/ff0a7628
BO3/IyXa

23

Pemenue 3a1au Ha onpeeneHne BIaKHOCTH



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
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BO3/yXa

[TpuHIMTIBI PaOOTHI TETIOBBIX ABUTATEIICH.

24 [TapoBast TypOuHa. /IBuraresns BHyTpEeHHETO
CrOpaHus
o KII] TermoBoro aBurarens. TeminoBbie bubmuorexa [JOK
JIBUTaTENM U 3aLIUTa OKPYXKAIOLIEH CpeIbl https://m.edsoo.ru/ff0a7c7c
o6 3aKOH COXpaHEHUs U MPEeBpaILEeHHs SHEPTHH B
TEIUIOBBIX Ipolieccax
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME Bu6morexa LIOK
27 "
TCHJIOBLIUe SIBJICHUS. "I/IBMCHGHI/IC arperaTHbIX https://m.eds00.ru/ff0ag83f2
COCTOSIHUH BEIIECTBA
KonTtponsHast padora o Teme "TemmoBbie Bu6morexa LIOK
2 (v
8 SIBJICHUS. 'I'/ISMGHGHI/IC arperaTHbIX COCTOSIHUM https://m.edsoo.ru/ff0a86ae
BEIIIECTBA
b9 Onexrpuszanus Tei. J[Ba poja dJIeKTpUUECKUX
3apsa0B
30 Ypok-uccienoBanue "OneKkTpusanus Tel
MHAYKIMEW U IPU CONPUKOCHOBEHUH"
31 B3aumoneiicTBre 3apsKeHHBIX Tell. 3aKOH bubmuotexa [JOK
Kynona https://m.edsoo.ru/ff0a87e4
o DIIEKTPUUIECKOE TOJIE. I‘II_[aprDKeHHOCTI) BuGmorexa LIOK
SNCKTPUICCKOTO HOJA. LIPHHIMIL https://m.edsoo.ru/ff0a8a0a
CYNEPIO3UIMH IIEKTPUUECKUX MOJIEH
33 Hocurenu snexkTpudeckux 3apsaoB.
DnemeHTapHbId 3apsig. CTpoeHne atoMa
34 [IpoBOAHMKY U AUDIIEKTPUKHU. 3aKOH but6mmoreka [IOK
COXPAHEHUs DIIEKTPUYECKOIO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pewrenne 3a1a4 Ha IpUMEHEHUE CBOMCTB bu6muoreka [JOK

OJICKTPHUYCCKUX 3apsAd0B

https://m.edsoo.ru/ff0a90cc



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc

DNEKTPUYECKUN TOK, YCIOBUS €r0

bu6nmoreka [IOK

36 cyuiecTBoBaHMs. ICTOUHUKH 3J€KTPUUECKOTO https://m.edsoo.ru/ff0a95a4
TOKa
. Bbu6nuoreka [JOK
37 eNCTBHUSI DNIEKTPUUYECKOTO TOKA
A P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiicteue
38 3IEKTPUYECKOTO 0SS HA IPOBOIHUKH 1 1
JMAJIEKTPUKH"
39 DJIEKTPUUYECKUI TOK B METAJIAX, )KUJIKOCTAX bubnuotexa [HOK
U razax https://m.edsoo.ru/ff0a9838
40 DnekTpuyuecKas Leb U € COCTaBHbIC YaCTU
11 Cuna toka. JlabopaTopHas pabora 0.5 bubnuotexa [HOK
"N3mepenue u peryJnpoBaHue CUibl TOKa" ' https://m.edsoo.ru/ff0a8hd6
" ngKTpI/I‘-ICCKOG HngS[)'I'(IfIHI/Ie. BoasT™merp. 05 BuGmorexa LIOK
abopatopas pabota "HISMEpeHHE 1 ' https://m.edsoo.ru/ff0ade14
peryIrpoBaHUe HAMPSHKCHUS
43 ConpoTuBieHue MPOBOAHUKA. Y I€IbHOE bubnmnorexka HOK
COIPOTHUBJICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas paboTa "3aBUCUMOCTb
ANEKTPUYECKOTO COMPOTUBIICHUS TPOBOJHUKA bubmuoteka [JOK
44 1 _
OT €ro JUTMHBI, TIOIIAIH OIEPEYHOTO https://m.edsoo.ru/ff0aa738
ceueHus u marepuana”
45 3aBUCHMOCTD CHJIbI TOKA OT HaIIPSHKEHHUS. bu6mmoreka [JOK
3akoH OMa I y4acTKa LEenu https://m.edsoo.ru/ff0aad4a
JlaGopatopHas pabota "HccnenoBanue EubmoteKa ITOK
46 3aBHCHMOCTH CHIIBI TOKA, HIYILCTO Hepes 1 https://m.edsoo.ru/ff0aa04
PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U e
HaNpsUKEHHs Ha pe3ucTope” B
47 [locnenoBarenpHOE M NapalIeIbHOE

COCOAMHCHUA ITPOBOAHNKOB



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

JlaGopaTtopHnas pabota "IIpoBepka npaBuia

48 CJI0’KEHHUSI HANIPSKEHUN ITpU bubanoreka HOK
HOCJIE0BATEILHOM COEIUHEHUH JBYX https://m.edsoo.ru/ff0aaas8
pe3ucTopoB”

"

49 JlabopaTtopHast pabota "I[IpoBepka npasuia Bu6morexa LIOK
JUIA CHIIBI TOKA 1IPH TapalliIe/IbHOM https://m.edsoo.ru/ff0aadle
COCIMHCHUH PE3UCTOPOB

50 Pemenune 3anay Ha mpuMeHeHue 3akona Oma bubnmnoreka [HOK
JUISL pa3IMYHOIO COEAMHEHUS] IPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a

51 PaboTa 1 MOIITHOCTH JIEKTPUUYECKOTO TOKA. bubnuorexa [HOK
3akoH /Dxoyins-JleHna https://m.edsoo.ru/ff0ab124

57 JlaboparopHas pabota "Onpenenenue padboOThI bubnmnoreka [HOK
Y MOIIHOCTHU JIEKTPUYECKOro ToKa" https://m.edsoo.ru/ff0ab3e0
DNEKTPUYECKHE MU U TOTPEOUTEIIN

53 JJIEKT queCKofI ;Ie T'YH B 6F1)>IT Kopotkoe bubmmorexa LIOK

p p y. ®op https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe

54 "JreKTpuuecKue 3apsabl. 3apsHKEHHBIE Tella U bubmuotexa [JOK
ux B3aumojeicTus. [1ocTOSHHBIN https://m.edsoo.ru/ff0abd2c
ANEKTPUIECKUHN TOK"

KonTponbhas pabota mo Teme

55 "DnexkTpuuecKkue 3apsaapl. 3apsyKCHHbBIE Tella U bubnuotexa [JOK
ux B3auMo eiicTBus. [T0CTOSHHBIIH https://m.edsoo.ru/ff0abea8
AJIEKTPUYECKHUI TOK"

56 [TocTosiHHBIE MarHUTHI, KX B3aUMOJICHCTBHE

57 VYpok-uccnenosanue "N3yuenue nonei Bbubnnoreka [JOK
MMOCTOSTHHBIX MAarHuTOB" https://m.edsoo.ru/ff0ac3d0

58 MarnuTtHoe nosie. MaruutHoe nose 3eMiau 1 bu6nuoreka [IOK
€ro 3Ha4YeHHeE IS )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba

59 OnpiT OpcTena. MarautHoe noJjie but6mmoreka [JOK



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
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OJICKTPHUYCCKOI'0 TOKa MarsuTHOE T10J1e
KaTYIIKKU C TOKOM

https://m.edsoo.ru/f'f0ac 1

60

[IpumeHeHue 31eKTPOMarHuToB B TEXHUKE.
JlaGopaTtopHnast pabota "M3yueHnue aeicTBUs
MarHUTHOTO 1OJIsl HA IPOBOJAHUK C TOKOM"

0.5

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTpOABUTaTEIb IOCTOSIHHOTO TOKA.
Hcnonp3oBaHue 37eKTpoABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaboparopHas pabota "KoHcTpyupoBanue u
u3y4eHue paboThl AJIeKTpoBUTaTENs "

bubnuorexa [JOK
https://m.edsoo.ru/ff0ac86c

62

OnbiTel @apazest. 3aKOH 3JEKTPOMarHUTHOM
uHaykuuu. Ipasuio Jlenna

63

Dnektporereparop. CrocoObl MoxyyeHus
ANEKTPUUYECKOMIHEPTUU. DICKTPOCTAHIINH Ha
BO300HOBI/IIEMBIX HCTOYHHUKAX OHCPIHUHn

64

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
"DJIeKTpUYECKUE M MATHUTHBIC SIBJIICHUS "

65

KonTponbHas pabota mo Teme
"DJIeKTpUYECKUE M MATHUTHBIC SIBIICHUS"

bubmmoreka [IOK
https://m.edsoo.ru/ff0acb14

66

PesepsHblii ypok. Pabota ¢ TekcTamu 1o Teme
"TeruioBble siBeHUS"

bubmmoreka [IOK
https://m.edsoo.ru/ff0acc5e

67

PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme
"IIocTOSIHHBIN IEKTpUYECKUI TOK"

but6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHblit ypok. PaGorta ¢ TekcTamu 1o teme
"MarauTtHsle BJIeHHS"

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KIIACC

KosnuyecTBo 4acoB DJIeKTPOHHbIE
e nudposeie
A Tema ypoka Kontpoabubl | IlpakTHuecku o0pasoBaTe/bHbIE
n/n Bcero
e padoThbI e padoThbI pecypchl
1 Mexanunueckoe aBuxeHue. MarepuanbHast 1
TOYKa
> Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuorexa [JOK
MEXaHMYECKOIO JIBUKEHUS https://m.edsoo.ru/ff0ad474
o bubmuorexa [JOK
3 PaBHOMEpHOE MPSAMOIMHENHOE TBUKECHHE 1
p p g https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NpSIMOIHHEHHOE IBUKEHUE. 1
CpenHsisi 1 MTHOBEHHAsl CKOPOCTh
5 IIpssMONMHENHOE PaBHOYCKOPEHHOE 1 bubnmnorexka HOK
JIBHJKECHHE. Y CKOpEeHue https://m.edsoo.ru/ff0ad8d4
CKopoCTh MIPSMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO JBIKeHUs. ['paduk 1
CKOPOCTH
, JlaGopatopHas pabota "OnpezneneHue . . Bu6auorexa [IOK
YCKOpCHMA TCJta HpH paB?OyCKOpeHHf"M https://m.edsoo.ru/ff0adb18
JIBUKCHHH 110 HAKIIOHHOW MJIOCKOCTH
3 CBoOoiHOoe majeHue tei1. OnbITel [anmes 1
. 1lilaBHOMepﬁoe HBI/I)Ke6HI/Ie 1o OKpJ}_})KHOSTI/I. . Bubmuotexa LIOK
CpUOL 1 HacTOTa OOPALLCHHS. JINHEHHAN 1 https://m.edsoo.ru/ff0ael76
YTJI0Basi CKOPOCTH
10 L{leHTpOCTPEMUTEIIBHOE YCKOPCHHE 1
11 [Iepsrii 3akoH HetoToHa. BexTop cuiibt 1 bubmuorexa LLOK

https://m.edsoo.ru/ff0ae612



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

12 Bropoii 3akon HetoToHna. PaBHoelicTByO1IIAs bubamnoreka HOK
cuiia https://m.edsoo.ru/ff0ae72a
. bubamnoreka HOK
13 Tpetuii 3akon Hetorona. Cynepno3uius cui https://m.e dsog)_.[ru /026982
14 Cuna ynpyrocrtu. 3akoH ['yka ﬁggﬂﬁr?:é(;)gr%}?f Daeca?
15
16 JlaboparopHas pabota «Onpenenenue bubnmnoreka HOK
JKECTKOCTH IIPYKUHBI» https://m.edsoo.ru/ff0aee28
17 Cina TpeHis ]r?tPtIgsH/P/I%Teeé(si)cL)I rOu/IISanf738
18 JlaboparopHas pabota "Onpenenenue bubnmnoreka [HOK
K02 puIMeHTa TPEHUS CKOIbKEHHS" https://m.edsoo.ru/ff0af8be
19 Cuiia TSKeCTU U 3aKOH BCEMUPHOTO bubnmnoreka [JOK
TATOTEHUs. Y CKOpeHue cBOOOIHOTO MaIeHUs https://m.edsoo.ru/ff0af044
VYpok-koHpepennus "JIBukeHne Tes BOKpYyT
20 rpaBUTallMOHHOTO LeHTpa (ConHevHas
cucrema). ['amaktuku"
01 [TepBas kocMuyeckas ckopocts. HeBecomocTb bubmuoreka [JOK
U IIEPErpy3KU https://m.edsoo.ru/ff0af33c
) PaBHOBecue MarepralbHON TOUKH. bubmuoreka [JOK

AOGcomoTHO TBEpIOE Tesno. PaBHOBecHe

https://m.edsoo.ru/ffOafe36



https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

TBEPAOIO TeJa C 3aKPEIIEHHON OChIO
BpaILCHUS

23 MowmeHT cuibl. LlenTp TskecTn
o4 KoHnTtposbHas pabota mo teme "MexaHnueckoe bubamnoreka HOK
nBxeHue. Bzanmopeiictue ten" https://m.edsoo.ru/ffOb06ec
25 iﬁgﬁz;ﬂ@?ﬁfngsf;gi: ;Kf?:ynpyroe bubmmorexa LIOK
N ' https://m.edsoo.ru/ff0b07fa
B3aMMOJICHICTBHEC
26 Ypok-koH(pepenus "PeakTuBHOE ABHKEHUE B
IPUPOJIE U TEXHUKE"
bubmuorexa [JOK
27 Mexanudeckas padoTa U MOIITHOCTh https://m.edsoo.ru/ffob0ag4
08 Pabota cuiibl TSXKECTH, CUJIBI YIIPYTOCTH U bubnmnoreka [HOK
CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabota «Onpenenenue padoThbl
29 CHWJIBI TPEHUS TIPU PABHOMEPHOM JIBH>KEHUU
TeJIa TI0 TOPU30HTAIBLHON MIOBEPXHOCTH
30 Cas3b sHepruu u padoTsl. [loTeHnanbHas
DHEPTHsl
31 Kunernueckas sneprus. Teopema o bubmuotexa [JOK
KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ff0b0c32
32

3aKkoH COXPAHCHUS DHCPIUH B MCXAHUKC



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32

33 JlaGopaTopHas paborta «/3yueHue 3akoHa bubamnoreka HOK
COXpaHEHUS DHEPIrUM» https://m.edsoo.ru/ff0b12fe

34 KoiebarenpHoe IBHKEHHUE B €TO bubmuorexa [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858

35 3aryxatomue KojebaHus. BeiHyX1eHHbBIS bubamnoreka HOK
Kosiebanus. Pezonanc https://m.edsoo.ru/ff0b20f0

36 MaremMaTu4ecKui U PYKUHHBIA MAsITHUKU

- YpOI%-HCCJ}e)JOBaHHe «3aBUCUMOCTh MepUuoa Bu6muorexa LJOK
KOJIe0aHUH OT )KECTKOCTH MPY>KUHBI U MacChI https://m.edsoo.ru/ffob197a
rpy3a»

18 [IpeBparienue 3HEprun NP MEXAaHUUECKUX
KOJICOaHUIX
JlaGopaTtopHas pabora «OnpeneneHue

39 qaCTopTLI I/IpHe Ifo a Kone6arf)m):1;1 MPY>KUHHOTO Bubmorexa IOK

PHOA Py https://m.edsoo.ru/ffOblaec
MasiTHUKa»

10 JlaGopaTtopHnas pabota «HpOBegKa } Bu6nuorexa [IOK
HE3aBUCUMOCTH IIEPpUOJa KOJICOAHHHU I'py3a, httpS://m.edSOO.ru/ff0b197a
MOJIBELIIECHHOTO K HUTH, OT Macchl Tpy3a»

m Mexanuueckue BOJ'IHI:II_.I CaoiicTBa Bu6muorexa LJOK
MEXAHWHCCKHIX BOJIH. 1IPOAOJIBHBIC H https://m.edsoo.ru/ffob21fe
MOTIEPEYHBIE BOJIHBI

42 Ypok-koHpepenus "MexaHUYecKue BOJTHBI B
TBEPAOM Telie. CEHCMUYECKHE BOJHBI"

43 3ByK. PactipocTpaneHue u OTpaKeHHe 3ByKa

a4 Ypok-uccnenoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOThI"

45 I'poMKOCTB 3ByKa M BBICOTA TOHA.

AKYCTHYECKHI pe30HaHC
A6 bubmmorexa [JOK

Ypok-koHpepenus "YnpTpa3Byk u



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

uH(Pa3BYK B IPUPOAE U TEXHHUKE"

https://m.edsoo.ru/ffOb23ca

KonTponbhas pabota mo teme "3aKoHbI

47 coxpaHeHus. MexaHn4YeCcKHue KojieOaHus U
BOJIHBI"
48 DJIEKTPOMArHUTHOE TOJIe. DIEKTPOMArHUTHBIC bubmuorexa [JOK
BOJIHBI https://m.edsoo.ru/ffOb2abe
49 CBolicTBa DJIGKTPOMATHUTHBIX BOJTH
VYpoxk-koupepennus "llkana
P Gepern bubmuorexa [JOK
50 3JICKTPOMArHUTHBIX BOJIH. Mcrionbp30BaHue

AJIEKTPOMATrHUTHBIX BOJIH JJIsI COTOBOM CBSI3H"

https://m.edsoo.ru/ffOb2fe6



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6

51 Omnsitel Pe3epdopaa u mianerapHas Moieb bubnmnoreka HOK
aToMa https://m.edsoo.ru/ff0c12a8
02 [Toctynatel bopa. Moaens atoma bopa
53 Hcnyckanue U MorjoueHe cBeTa aTOMOM. bubnunoreka [JOK
KBanTel. JIuHelyaThlie CIEKTPHI https://m.edsoo.ru/ff0c144c
54 VYpoxk-npaktukym "HaboieHre crieKTpos bubnunoreka [JOK
HCITyCKaHUS" https://m.edsoo.ru/ff0c1550
5 bubnuoreka [{OK
o> Pa0AKTHBHOCTS 1 €5 Bk https://m.edsoo.ru/ff0c1672
bubmuorexa [IOK
56 .H
Crtpoenue aToMHOTO siapa. HykioHHas Monenb https://m.edsoo.ru/ffocL8ac
bubmuorexa [JOK
o/ PannoaktuBHble npeBpanieHus. M3oromnsl https://m.edsoo.ru/ffoc1ald
o8 Tlepron monypacnana
VYpok-koHpepeHmus "PagroakTuBHbIE bubnmnoreka [JOK
59 "
W3JIy4EHUs B IPUPOJE, METUIIMHE, TEXHUKE https://m.edsoo.ru/ff0c2126
60 SnepHble peaky. 3aKOHbI COXpaHEHUs bubnuoreka [JOK
3apsI0BOTO ¥ MacCOBOTO YHUCEII https://m.edsoo.ru/ff0c1c58
61 DOHeprust cBA3M aTOMHBIX sijiep. CBA3b Macchl U bubnuoreka [JOK
SHEPIUU https://m.edsoo.ru/ff0cld7a
62 Peakuuu cunTesa u aenenusd saep. MIcTouHUKH bubmuoreka [JOK
sHepruu CoJiHIIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
63 [ToaroToBKa K KOHTPOJILHOM PabOTE 1O TeMe bubmoreka [JOK



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

"DIEeKTPOMAarHUTHOE MOJIE.
DneKTpoMarHuTHeIe BOJHBI. KBaHTOBBIE
SIBJICHUS "

https://m.edsoo.ru/ff0c223e

KonTponbnas pabota no teme
"DJIeKTPOMAarHUTHOE TOJIE.

64 1
DneKTpoMarHuTHhIC BOJHBI. KBaHTOBBIE
SIBJICHUSA"
65 [ToBTOpenue, o6o06menue. Jlaboparopusie 1 1 bubnmnoreka HOK
paboThl 10 Kypey "BzaumoserictBue ten" https://m.edsoo.ru/ff0c245a
. [ToBTOpenue, o6o0meHue. Pemenue . Bu6morexa LIOK
pacYeTHBIX ¥ KAYeCTBEHHBIX 33]1a4 110 TEME https://m.eds00.ru/ff0c2572
"TemoBsie nponecch”
67 [ToBTOpenue, o6o06menue. Jlaboparopusie 1 1 bubnmnoreka HOK
paboThl 10 Kypey "CBeToBbIC sIBJICHUS" https://m.edsoo.ru/ff0c2c52
63 [ToBTOpenue, 06o61meHue. Padora ¢ Tekctamu 1 bubmuoreka [JOK
o Teme "Konebanus u BoHbBI" https://m.edsoo.ru/ff0c2e82
68 17
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https://m.edsoo.ru/ff0c245a
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYHEHUKA

» ®dwusuka, 7 xknacc/ [epeimkua A.B., OGmecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCThIO «31aTEIhCTBO «DK3aMEH

» ®usuka, 8 knacc/ [lepoimkun A.B., O011iecTBO ¢ OrpaHUYeHHOM
O0TBETCTBEHHOCTHIO «JIPODAY; Akuinonepnoe odiectBo «M3aaTenbeTBO
«IIpocBemenue»

* ®@usuka, 9 knacc/ [lepeikun A.B., I'yrauk E.M., O6m1ectBo ¢

OTPaHUYECHHON OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEpHOE 00I1IECTBO

«I/IBIIaTCJII)CTBO «HpOCBCHICHI/Ie»

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA
7 KITACC

1. PaGouas mporpamma.

2. IIporpammel ocHOBHOTO 00111er0 00pazoBanus. duszmuka. 7 - 9 KIaccel
(aBTopsi:A.B.Ilepreimikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 kinace/ Coct. T.H. Cepruenxo. - M.:

BAKO, 2014, B cOOTBETCTBUHU C BEIOPAHHBIM yUEOHUKOM:

4. Tlepwemmkun A.B. ®usmka. 7 kinacce. YueOHUK 1j1s 0011eo0pa3oBaTeIbHBIX

yupexaeHuit . M.:/Ipoda. 2011



5. Jlykammk B.U. COoopHHK BOITPOCOB U 3aj1a4 no ¢puszuke. 7-9 ki. - M.:

[Ipocsemenne, 2010. -192c¢.

8 KJIACC
1. PaGouas mporpamma. ®usuka. 7 - 9knaccel: yaueOHO-METOINIECKOTO
nocobus /coct. TuxonoraE.H. - 2-e u3a.,crepeorur. -M.: JIpoda,2013. -
398,(2)
2. Ilporpammel OCHOBHOTO 0011er0 00pazoBanusi. dusuka. 7 - 9 kimaccel
(aBToper:A.B.Ileppimikun, H.B. ®unonosuy, E.M. ['yTHUK).
3. Pabouas mporpamma no gusuke. 7 kinacc/ Coct. T.H. Cepruenko. - M.

BAKO, 2014, B COOTBETCTBHUH C

BBIOPAHHBIM YUEOHUKOM:

4. Tlepwimkun A.B. @usnka. 7 kinacc. YueOHUK a1 0011eo0pa3oBaTeIbHbIX
yupexaenuit . M.:/Ipoda. 2011

5. Jlykammk B.M. COopHUK BOIIPOCOB U 3aa4 1o pusuke. 7-9 ki. - M.:
[Ipocsemwenue, 2010. -192c¢.

6. Kupuk JI.A. ®usuka - 7. Pa3HOypOBHEBBIE CAMOCTOSITEIIbHBIC U
KOHTpPOJIbHBIE paloThI. -5-¢ uznanue,- M.MJIEKCA, 2013.

7. Acraxoa T.B. ®usuka. 7 knacc. Jlaboparopusie padboTel. KOHTpOJIbHBIC
3aganus. -Caparos:JIuueit, 2014.

8. «KontponbHo-u3mMepurensHbie Matepuansl. Pusnka. 7 kinacc/Coct. H.U.



3opuH. - 2-e u3.,nepepad. - M.:.BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueOHo-meroanueckoe nmocodue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:

10. A.B. [lepbimkun ®uzuka-8xi 2017 M. JIpoda

11. H.B. ®unonoBuu Meroaudeckoe rmocooue 2015 M. JIpoda

12. A.E. Mapon, E.A. Mapon CamocTosiTebHbIe U KOHTPOJIbHBIE pabOTHI-8
kiacc 2017 M. Hpoda

13. B.B. IllaxmatoBa ,O.P. llledep /narnoctuueckue padoTtsl -8 kimacc 2016
M. Ipoda

14. A.E. Mapon, E.A. Maposn, C.B. Ilo3oiickuit CoopHrk BorpocoB u 3a1au

2015 M. Jlpoda

9 KIIACC

1. Pa6Gouas mporpamma. dusuka. 7 - 9kiaccel: yueOHO-METOANIECKOTO
nocodbwus /coct.TuxonosaE.H. - 2-e uzn.,crepeorurn. -M.: Ipoda,2013. -
398,(2)

2. IlIporpammsl ocHOBHOTO 001Iero oOpa3oBanus. dusuka. 7 - 9 Kmaccel
(aBTopsi:A.B.Ileprimkun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas mporpamma no ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. - M.:
BAKO, 2014, B cOOTBETCTBUHU C BELIOPAHHBIM YUCOHUKOM:

4. Tlepwrmkun A.B. ®usuka. 7 kinacc. Y4eOHUK 7151 0011e00pa3oBaTeIbHBIX



yupexaennii . M.:JIpoda. 2011

5. Jlykammk B.H. CoopHUK BOMPOCOB U 3a1a4 1o gusuke. 7-9 xi. - M.
[Ipocsemenne, 2010. -192c¢.

6. Kupux JI.A. ®usnka - 7. Pa3HOypOBHEBBIE CAMOCTOSTEIbHBIC U
KOHTpPOJIbHBIE paloThl. -5-¢ uznanue,- M.MJIEKCA, 2013.

7. Acraxopa T.B. ®usuka. 7 knacc. JJaboparopubie paboTbl. KoHTpoIbHBIE
3aganus. -Caparos:JIuneit, 2014.

8. «KonTtponsHo-u3meputenbHbie MaTepuanbl. Gusnka. 7 knace/Coct. H.A.
3opuH. - 2-¢ u3a.,mepepad. - M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueOHo-MeToaudeckoe nocooue/ A.E.

Mapon.- M.: Jlpoda, 2011.- 123c.:

KoHTpoabHbIE U caMOCTOsITeNIbHBIE Pa0O0THI 10 GU3uKe. 9 Kilacc: K y4eOHUKY
A.B. Ileppiuikuna, E.M. I'ytHuk «®usnka 9 knace» / O.W. I'pomiiesa. - M.:
N3narenncTBO «OK3amen», 2014.

Tectsl o ¢usnke. 9 kiace: k yueonuky A.B. Ilepsimkuna, E.M. I'yTHuK
«®duzuka

9 xnaccy» / O.W. I'pomiieBa. - M.: MU3narenbctBo «OKk3aMen», 2010.

duzuka. 9 kimacc. TeMaTnueckne TECTOBLIE 3aJaHUs UIST HOATrOTOBKU K [ TA. /
aBT.- cocT.: M.B. bolinenko, O.H. Mupouikuna. - SIpocnasis: OOO

«AxkageMus pa3BuTus», 2014.



HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

7 KIIACC

. bubnmoteka - Bc€ no npeamety «P@usnka». - Pexum gocryna:
http://www.proshkolu.ru

2. BupaeoomnsITel Ha ypokax. - Pexxum gocryma: http://fizika-class.narod.ru

3. Enunast koyekuus 1udpoBeix 00pa30BaTeIbHBIX PECYPCOB. - Pexkum

nocryma: http://school- collection.edu.ru

4. HWHTepecHble MaTepualbl K ypokaM (PU3UKHU [0 TeMaM; TECTHI [0 TeMaM;
HarJsIIHBIC TocoOus K ypokam. - Pexxum mocrtyma: http://class-fizika.narod.ru
5. Hudpossie oOpa3zoBaTenbHbIE pecypchl. - PexuM qocTyna:
http://www.openclass.ru

6. DnexTpoHHBIC yueOHUKH MO (puzmke. - Pexum pocryna:
http://www.fizika.ru

8 KJIACC

1. bubnuoreka - Bc€ no npenmery «Duszukay. - Pexxum nocrymna:
http://www.proshkolu.ru

2. BunmeoomnsiTel Ha ypokax. - Pexxum nocryma: http://fizika-class.narod.ru

3. Enunas xomnexmus uppoBhIX 00pa30BaTEIBHBIX PECYPCOB. - Pexxum


http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://www.proshkolu.ru/
http://fizika-class.narod.ru/

nocryma: http://school- collection.edu.ru

4. VuTepecHble MaTepHalibl K ypoKaM (PU3UKHU IO TeMaM; TECTHI 110 TeMaw;

HarJsIHBIe TTocoOus K ypokam. - Pexxum mocrtyma: http://class-fizika.narod.ru

5. Iudpossie 06pazoBaTenbHBIE peCypChL. - Pexxum poctymna:

http://www.openclass.ru

6. DnexTpoHHbIE yueOHUKH 10 (u3MKe. - Pexxum nocryna:

http://www.fizika.ru

9 KIIACC

1. BuneoomnsIThl Ha ypokax. - Pexxum noctyna: http:/fizika-class.narod.ru

2. Enunas xommekius mudpoBbIX 00pa30BaTeIbHBIX PECYPCOB. - Pexxum

nocryma: http://school- collection.edu.ru
3. HHuTtepecHble MaTepuaibl K ypokam (GU3MKU IO TEMaM; TECTHI 110 TEMaM,;


http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://fizika-class.narod.ru/

HarJsIHBIe TocoOus K ypokam. - Pexxum mocrtyma: http://class-fizika.narod.ru

4. udpossie oOpa3zoBaTeabHbIe pecypchl. - Pexxum nocrymna:

http://www.openclass.ru

5. DnexTpoHHbIE yUeOHUKH 10 (usmke. - Pexxum nocryna:

http://www.fizika.ru

6. Jucranumonuas nikosia Ne368 http://moodle.dist-368.ru/ OTkpbIThIi
KJ1acc.

CeteBoe oOpaszoBaTenbHOe coodiiecTBo. http://www.openclass.ru/node/109715

7. Enunas koymekius uppoBbIX 00pa30BaTEIbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

8. denepaybHbIN IIEHTP UHPOPMAITUOHHO-00PA30BATEIHHBIX PECYPCOB.

http://www.fcior.edu.ru/

9. Uutepner ypok. http://interneturok.ru/ru/school/physics/
10. Tazera «1 ceHTAOpsH» MaTepuanbl o PU3MKeE.

http://archive.lseptember.ru/fiz


http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://moodle.dist-368.ru/
http://www.openclass.ru/node/109715
http://schoolcollection.edu.ru/catalog/
http://www.fcior.edu.ru/
http://interneturok.ru/ru/school/physics/
http://archive.1september.ru/fiz

11. Aunumaruu pusudeckux o0nektoB. http://physics.nad.ru/

12. YKusas ¢pusuka: oOyuaromias nmporpamma. http://www.int-

edu.ru/soft/fiz.html

13. ®wuzuka.m. http://www.fizika.ru/


http://physics.nad.ru/
http://www.fizika.ru/

