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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uMkKe Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJIEeHa Ha OCHOBE IOJIO)KEHUH M TpeOOBaHMWIl K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (penepanbHOl paboueid mporpaMMbl BOCIUTAHUS U
Konuenuuu npenopaBanust yue6Horo npeamMera «Ou3nkay.

Conepxanue mporpaMmbl MO (U3MKE HampaBieHO Ha (QopMUpoBaHUE
€CTECTBEHHOHAyYHOM TI'pPaMOTHOCTH OOYYarolMXCS M OpraHU3alUi0 H3y4YeHUs
Gbu3MKN Ha NESITeNbHOCTHOW OcHOBe. B mporpamme mo (u3MKe y4HUTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mpeaMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOy4EHHs], a TAKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB Ha YpPOBHE
OCHOBHOI'0 00111eT0 00pa30BaHUsI.

[Iporpamma no gu3uke ycraHaBiIMBaeT paclpeiesieHue yueOHOro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejjaracT IpUMEpPHYIO MOCIe0BATEIbHOCTD
U3Y4YEHHUS] TE€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COIAEPKAHMS U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcsl.

[Iporpamma 1o ¢u3mke pazpaboTaHa C IEJIbI0 OKa3aHHS METOJUYECKOU
MOMOILM YYUTEIIO B CO3/IaHNU paboyeil mporpaMMbl IO Y4EOHOMY IIPEIMETY .

®u3nKa ABISIETCS CUCTEMOOOPA3YIOIIUM /Uil €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, MOCKOJBKY (U3NYECKUE 3aKOHBI JIeKaT B OCHOBE IIPOLIECCOB U
SBJICHUH, W3yYaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH | (U3NUECKOU
reorpaduei, BHOCHUT BKJaJ B €CTECTBEHHOHAyYHYIO KapTUHY  MHpa,
IpeNoCTaBIsieT HauOoJee SCHble O00pa3lbl MPUMEHEHHsS HAyYHOrO METoJa
NO3HAHUsA, TO €CTh CIIOCO0A MOITYYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

OnHa w3 TIaBHBIX 3a7a4 (PU3HYECKOro OOpa3oBaHUS B CTPYKType 0OOIIero
o0pa3oBaHMsl COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOM T'PAMOTHOCTH M
UHTEpEca K HayKe y 00yJaromuxcsl.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE MPEANOJAraeT OBJIAJICHUE
CIEIYIOIIMMHA KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMU €CTECTBEHHOHAYUYHYIO
rPaMOTHOCT:

e Hay4YHO OOBSICHSTH SIBJICHUS;

e OLEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BaHNUS;

e UWHTEPHOPETHPOBATH  JaHHbBIE W  HCHOJB30BATh  HAy4YHBIE
JIOKA3aTeJIbCTBA JUIs TIOJyYEHHUSI BBIBOJIOB.

Lenu wuzydeHus (U3MKM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenensl B Konmenmuu mnpenoaaBaHusi yueOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX opraHu3zanusx Poccuiickoir @epepanuu, pean3yrOMIMX
OCHOBHBIE  00I11€00pa30BaTENbHBIE MPOrPAMMBbI, YTBEPKIEHHOW peIIeHHEM



Komnernn MunucrepcrBa npocsemienus: Poccuiickoit deaeparnuu (MpoTOKOI OT 3
nexadbps 2019 r. Ne [1K4BH).
Heaun uzyyenus pusnku:

npuOOpEeTeHNE WHTEpeca W CTPEMIICHHS OOYydYalomuxcsi K HaydHOMY
W3YUYCHHUIO TMPUPOABI, PA3BUTHE WX HHTCIUNICKTYAJIBHBIX M TBOPYECKHX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJC MO3HaHMs U (POPMHPOBAHUE
WCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYXKAIOITUM SIBIICHUSIM;
dbopMHupOBaHWE HAYYHOTO MHPOBO33PEHUS KaK pe3yJbTaTa H3yYCHHUS
OCHOB CTPOCHHSI MaTepuH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TMPEICTABICHUN O PO (PUBMKK Il pa3BUTHUS JIPYTHUX
CCTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHI;

pa3BUTHE  TpPEACTaBIEHM O  BO3MOXHBIX  cepax  Oyaymier
po¢eCCHOHAIILHON JIeSITEIFHOCTH, CBSI3aHHOW C (DM3UKOM, TOJATOTOBKA K
JTajgbHeHIlIeMy OOyUYeHHIO B 3TOM HampaBJICHUU.

JlocTwkeHrne 3THX Iejiel mporpaMMbl Mo ()U3MKE Ha YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICYIONIUX 3a1a4:

npuoOpeTeHne 3HAHUH O JHUCKPETHOM CTPOCHHUM  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPUUYECKHX, MarHUTHBIX M KBAHTOBBIX
SIBJICHUSX;

npuOOpeTeHNEe YMEHUN ONMMCHIBATh U OOBACHATH (DU3UUYECKUE SIBJICHUS C
UCIIOJIb30BAaHUEM OJIYYEHHBIX 3HAHUI;

OCBOCHME METOJOB PEIICHHUS] MPOCTEUINNX pacy€THBIX 3adad C
UCIIOJIb30BaHUEM puznyeckux MoJIeNeH, TBOPUYECKUX u
IPAaKTUKOOPUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOJHBIC SIBICHUS U BBITIOIHATH OIBITHI,
nabopartopHble pabOTBl U HKCIEPUMEHTAJbHBIE HUCCIEIOBAHHUS C
UCIIOJIb30BaHUEM HU3MEPUTEIBHBIX MPUOOPOB;

OCBOEHHE MPUEMOB paboThl ¢ MHPOpMaLUEHd (PU3NIECKOTO COAEPIKAHMUS,
BKJIIOYAsi HHPOPMALIMIO O COBPEMEHHBIX JOCTHKEHUAX (PU3UKHU, aHAIHU3 U
KPUTHUYECKOE OLICHUBaHUE UH(OpMAIINH;

3HAKOMCTBO €O cdhepaMu podheCCHOHAIBHON ASATSIbHOCTH, CBI3aHHBIMH
C (uU3MKOH, M COBPEMEHHBIMU TEXHOJIOTMSIMH, OCHOBAHHBIMH Ha
JOCTUKEHUSIX (PU3MUECKON HAYKH.

Ha usyudenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOULIETO

oOpazoBaHust oTBOAUTCS 238 yacoB: B 7 Kilacce — 68 yacoB (2 yaca B He/ielNi0), B 8
KJacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 102 yaca (3 yaca B Hezeno).

[Ipensaraemelii B mporpamMMe 1o (U3MKE MepeyeHb Ja0OpaTOPHBIX paboT U
OTIBITOB HOCUT PEKOMEHIaTeIbHBIN XapaKTep, yUUTENb JIeJaeT BRIOOp MPOBEACHUS



7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
00ydaromuxcsi, CIMCKa SKCIIEPUMEHTABHBIX 3aJlaHul, MpejiaraeMblX B paMKax
OCHOBHOTO TOCYJapCTBEHHOTO dK3aMeHa 1Mo (U3HKE.



COJEPXAHUME OBYUYEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoxe. fABneHus npuponbl. PU3NYECKUE SIBICHUA:
MEXaHUYECKUE, TEILUIOBBIE, JIEKTPUUIECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckre BeIUMYMHBL. M3mepenue ¢uznuecknx BenuuuH. Dusznueckue
npubopsl. [TorpemHocts u3mepennit. MexxayHapoaHasi cucTemMa e IMHMII.

Kak ¢usuka u [apyrue eCTeCTBEHHbIE HAyKW M3y4aloT TPUPOIY.
EcTecTBEHHOHAy4YHbIII METOJl NMO3HAaHWA: HAOJIIOJEHUE, TMOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJIBIDKCHHUE THUIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBSICHEHNE
HaOmogaemoro siBieHus. Onucanue GU3NUecKuX SBJICHUM C MTOMOIIBbIO MOIETIEH.

Jemoncmpayuu.

1. MexaHndeckue, TEIJIOBBIC, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC
SIBJICHHSL.

2. ®usnyeckue MpUOOPHI U MPOLEypa MPSIMBIX U3MEPEHUI aHAJIOTOBBIM H
1M (PpOBBIM MPUOOPOM.

Jlabopamopnuie pabomul u onvimol.

1. Omnpenenenue 1EHBI ASTEHUS Kbl U3MEPUTEITHHOTO TpHOOpa.

2. H3mepeHue pacCTOSAHUM.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPJOTO Tea.

4. OnpeneneHue pa3MepOB MabIX TEN.

5. M3MepeHue Temmeparypbl MpPU MNOMOIIM KUJAKOCTHOTO TEPMOMETpa H
JaTYAKaA TEMIIEPATYPHI.

6. lIpoBeneHue ucciaenoBaHus IO NPOBEPKE TUIIOTE3bl: JAIBHOCTH IOJETA
HIapyKa, MyImeHHOr0 TOPU30HTAIBHO, TeM OoJblle, YeM OOJbIlle BhICOTA
yCKa.

Pa3znea 2. IlepBoHayasibHbIe CBEICHUS 0 CTPOCHUM BelllecTBA.

CtpoeHue BemiecTBa: aTrOMbl M MOJIEKYJb, WX pa3Mmepbl. ONbITHI,

JIOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBmxkeHune yactuil BemiecTBa. CBSA3b CKOPOCTH JBMXKEHHUSI YacTHUI[ C
Temneparypoil. bpoyHoBckoe nBxkeHue, auddysus. BzaumoneiicTBue yactuil
BEILIECTBA: MIPUTSXKEHNUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHUE T'a30B, JKUAKOCTEH M TBEPABIX
(KpUCTAIITUYECKUX) Tell. B3auMoCBs3b MeXAy CBOWCTBAMHU BEHIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IBI.

Hemoncmpauuu.

1. HaGnrogenue OpOyHOBCKOTO JIBMKCHHUSI.



2. HaGmonenue muddysum.
3. HaGmtonenue — siBneHui,  OOBSACHAIOMIMXCA  MPUTSIKEHUEM  WIH
OTTAJIKMBAaHUEM YaCTHI] BEIIECTBA.

Jlabopamopnuie pabomuel u onvimol.

1. OneHka JuaMeTpa aroMa METOAOM psloB (C  HUCIOJIb30BAHUEM

dboTorpadumii).
2. OnbITHI 10 HAOJIIOICHUIO TETUIOBOTO PaCIIMPEHHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUIJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:keHre U B3aUMOJAEHCTBHE TeJl.
Mexanndeckoe JIBHKeHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKEHHE.
Cxopoctb. CpellHssi CKOPOCTh IPU HEPABHOMEPHOM ABWKEHHHM. Pacuér myTtu u
BPEMEHU JABUKECHUS.
SBnenue wHepruu. 3aKOH WHEpUHMHU. B3anMonencTBUE Ten Kak MNpUYMHA
U3MEHEHHUSI CKOPOCTM JBW)XKEHMS Tell. Macca kak Mepa HMHEPTHOCTH Tela.
[InmotHOCTE BemiecTBa. CBs3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHUILIC
00BbEMa BellecTBa.
Cuita Kak xapakTepucTHKa B3auMoAeucTBHs Tesl. Cuila ynpyroctd M 3aKOH
I'yka. 3mepenune cuibl ¢ MOMOIIBI AUHAMOMETpA. SIBIIEHUE TATOTEHMS U CHJIA
TsokecTu. Cuita TshKeCTH Ha Jpyrux miaHerax. Bec tena. HeBecomocts. Croxenune
CUJI, HAPABJIEHHBIX 0 OJHOW NpsiMoM. PaBHonelcTBytomas cuil. Cuiia TpeHusl.
TpeHue cKoJbKEHUs U TPEHUE MOKos. TpeHue B IpUPOE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHne MexaHU4eCKOro JBUKEHHUS Teja.
2. H3mepeHune CKOpOCTH NPSMOJIUHENHOIO JIABUXKECHUS.
3. HaOmtonenue siBneHus nHEpIUU.
4. HabmroneHue u3MeHEeHUs1 CKOPOCTH MPU B3aUMOJIEUCTBUH TET.
5. CpaBHEHHE MacC M0 B3aUMOJEHCTBUIO TEI.
6. CIl0)KEHUE CUJI, HAITPaBJIEHHBIX 11O OJHOU MPSMOM.
Jlabopamopnuie pabomul u onvimol.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOrO JBMXKEHHS (IIApUKa B XKUIAKOCTH,
MOJIENIN AJIEKTPUUECKOTO0 aBTOMOOMIISI M TaK J1ajiee).

2. OnpeneneHue cpeqHeil CKOPOCTH CKOJIbKEHHUs Opycka WM IIapuKa I10
HAaKJIOHHOM IIOCKOCTH.
Ornpenenenre mI0THOCTH TBEPAOTO TENA.

4. OmbITHI, JAEMOHCTPUPYIOIIHUE 3aBUCUMOCTh pacTshKeHHUs (aegopmanun)
IPYKUHBI OT TPUIOKEHHOU CHUJIBI.

5. OmbIThl, IEMOHCTPUPYIOIIHUE 3aBUCUMOCTb CUJIBI TPEHUS CKOJIBKEHHS OT
BECa TeJla U XapaKTepa COMPUKACAOIINXCS TOBEPXHOCTEM.

Pasznes 4. JlaBiieHue TBEPABIX TeJl, dKMAKOCTEH M ra30B.



Hanenue. CriocoObl yMEHBIIICHUSI U YBETUYCHUS JlaBiieHusd. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUs raza oT o0bEma, TemmepaTypsl. llepemaua naBneHus
TBEPABIMU TEJNAMHU, XUAKOCTIMH M razamu. 3akoH Ilackans. IIneBmarnueckue
MAalllMHbl. 3aBUCUMOCTb JABJICHUSI KUJKOCTH OT TiayOuHbl. ['mapocratuueckuit
napanokc. Coobmaromuecs cocyapl. [ mupaBanyeckne MexaHU3MBbI.

AtMocdepa 3emun u atMocdepHoe naBieHue. [IpuuuHBl CyliecTBOBaHUS
Bo3aAymHON oOonouku 3emuu. Omnbit Toppuuemnmu. M3mepenue atrmocdepHOro
JaBJieHHs. 3aBUCUMOCTh aTMOC(EpPHOIo AaBJIEHHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpubGops! 17151 M3MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JlelicTBHE )KUIAKOCTH M ra3a Ha MOrPyKEHHOE B HUX TeJO. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxomnaBanue.

Jemoncmpayuu.
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3aBUCUMOCTB JABJIEHUs ra3a OT TEMIEPATYpPHhI.

Ilepenaya naBiueHUs JKUAKOCTHIO U Ta30M.

Coolmiaromuecs cocyapl.

I'mppasinueckuint mpecc.

[IposiBneHue neicTBUs aTMOCPEPHOTO TABJICHUS.

3aBHCHMOCTh BBITAJIKUBAIONIEH CHJIBI OT 00BEMa MOTPYKEHHOW YaCTU
T€Ja Y IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEH CHIIBI BECY BBITECHEHHOU KUIKOCTH.
VYcnoBre muaBaHus TeEJ: IUIABAaHWE WIHM NMOTPYKEHUE TEJN B 3aBUCUMOCTHU
OT COOTHOUIEHUS INIOTHOCTEN TEJA U KUIKOCTH.

Jlabopamopnuie pabomul u onvimol.

1.

WccnenoBanue 3aBUCUMOCTH Beca Teja B BOJAE OT 00bEMa OTPpYyKEHHOH B
KUJKOCTh YaCTH TEJA.

OmnpeneneHrue  BBITAJKUBAIOIICH  CUJIbI, JCHUCTBYIOIIEH HAa  TEJO,
HOTPYKEHHOE B KUJIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLIEH CUIIbI, IEMCTBYIOLIEH HA TEIO
B KUJKOCTH, OT MaccChl TeJa.

OnbIThI, JEMOHCTPUPYIOLINE 3aBUCHMOCTh BBITAJKUBAIOIICH  CHIIBI,
NEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT OOBEMA MOTpYKEHHOW B
AKUJKOCTh YaCTH TeJIa U OT IJIOTHOCTH >KHJIKOCTH.

KoncTpyupoBanne apeomeTpa WIHM KOHCTPYHUPOBAaHUE JIOAKH U
ONpeIeNICHHUE €€ TPy30I0ABEMHOCTH.

Pa3zpnes S. PaGoTra 1 MOIIHOCTB. JHEpPrus.

Mexanuueckas padora. MOIIHOCTb.

[IpocTeie MexaHM3MBI: pbluar, OJIOK, HaAKJIOHHAas IUIOCKOCTh. IlpaBuio
paBHOBecHs peluara. [IpuMeHeHre npaBuiia paBHOBECHUS pblyara K OJIOKY.



«3onotoe mpaBuno» MexaHuku. KIIJ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas dHeprus. KuHernueckas W TNOTEHOHAIbHAs DHEPTHS.
[IpeBparieHre 0JHOrO BUIa MEXAHUYECKOW SHEPIUU B IPYroi. 3aKOH COXpaHEHUs
DHEPIUMU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Ompenenenne pabOThl CHUJIBI TPEHUS MPHU PABHOMEPHOM JBUKEHUU TeEJA

110 TOPU3OHTAILHOU IIOBEPXHOCTH.
2. HccnenoBaHue ycioOBUM paBHOBECHS pblyara.
3. Wsmepenue KII/] HaK1TOHHOM IJTIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHHSI MEXaHUYECKOW JHEPTUU.
8 KUIACC

Paszpnes 6. TerioBbie sABJICHUSA.

OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KMHETHUYECKOW TEOPUU CTPOCHUS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. OINBITBI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHOKUHETUUECKON TEOPHH.

Mopenu TBEPAOIrO, >KUAKOTO M Ta3000pa3HOr0 COCTOSHUN BEIECTBA.
Kpucrannuueckue n amopdpueie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPIABIX TEJI HAa OCHOBE IIOJOKEHUN MOJIEKYJAPHO-KMHETUYECKOU TEOPHH.
CmaumnBaHNe U KallWUISIPHBIE SIBJIEHHS. TeroBoe paclliupeHNe U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsst sHeprus. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEPruu:
Terionepeaaqa 51 COBEpLICHNE paboTHI. Bunpr TeIUIoNepeaaum:
TEIIONPOBOJIHOCTD, KOHBEKIIUS, U3IyUYCHHUE.

KonuyectBo TemnoTel. YaenbHas TEMIOEMKOCTh BELIECTBA. TemiooOMeH U
TEIJIOBOE paBHOBECHME. YpaBHEHUE TeruioBoro OanaHca. [lmaBineHue u
OTBEPACBAHME KPUCTAUIMYECKMX BEHIECTB. YJElIbHAs TEIUIOTA IUIABJICHUS.
[TapooGpazoBanue u kouzaeHcarus. Mcnapenwe. Kunenue. YnenpHas Teriora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHIIEHHS OT aTrMoc(hepHOTro
JABJICHMUS.

Brnaxnocts Bo3ayxa.

DHeprus TOILIMBA. Y ebHAs TEIIOTa CrOPaHusl.

[Mpuntuner pabotel TemmoBeix aurareneid KIIJ[ TermoBoro aBurarens.
TernnoBble ABUTATENM U 3aLATA OKPYKAIOIIEH CpEIbl.

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUH B TEIIOBBIX MPOLECCAX.

Jlemoncmpayuu.

1. HaGmionenne OpOyHOBCKOTO TBUKECHHS.
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10.
11.
12.
13.

Habmonenune nuddysun.

Habmronenue siBieHUi cCMauyuBaHUS U KAUJUISIPHBIX SIBIICHUI.
Habntonenue TenioBoro paciuiupeHus Ted.

N3MeHenune naBieHus ra3za npu U3MEHEHUU 00bEMA U HArpEeBaHUU WIIU
OXJIOKJICHUH.

[IpaBuna uaMepeHus TEMIIEPATYPHI.

Bunsl Tenonepenayn.

OxutaxkieHue nIpyu COBEpUIEHUU paOOTHI.

HarpeBanue npu coBepiiieHuH paOOThl BHEIITHUMH CHJIAMH.
CpaBHEeHUE TETUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
Habmronenue kumneHusl.

Habntonenue nocTostHCTBa TeMIIepaTyphl MPU TIJIaBJICHUH.
Mojeny TenIoBbIX IBUTATEIIEH.

Jlabopamopnuie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnBITH IO OOHAPYIKEHHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO TPUTSHKEHUS.
OnbIThI O BRIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WM caxapa.
OnpITel MO HAOMIOJEHUIO TEIJIOBOTO PACIIMPEHHUs Ta30B, XKUAKOCTEH U
TBEPABIX TEIL.

Omnpenenenue qaBjaeHUs BO3yXa B Oa/UIOHE HIMPHUIIA.

OnbITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTh JAaBJEHHS BO3JyXa OT €ro
00bEMa 1 HArpeBaHUs WIH OXJIAXKICHUS.

[IpoBepka runoTe3bl JIMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH
B TEPMOMETPUYECKON TpyOKe OT TeMIepaTypshl.

HaGnronenue w3MeHeHUss BHYTpPEHHEH OSHEPrHMHM Tella B PE3ysibTare
TEeIUIonepeaur U padoThl BHEITHUX CHJL.

UccnenoBanue siBiIeHUS TEMIOOOMEHA IMPU CMEIIMBAHUU XOJOJHON H
ropsiueu BOJBI.

OnpeneneHne  KOJWYECTBA  TEILIOTHI, IIOJIYYEHHONO BOAOW  IpHU
TEMI000MEHE C HArPEThIM METAITUYECKUM HIUITUHAPOM.

Onpenenenue yaeabHON TEMIIOEMKOCTH BEIIECTBA.

Hccnenosanue npouecca UCIapeHus.

OmnpeneneHrne OTHOCUTEIBHOM BIAXKHOCTH BO31yXa.

Onpenenenue yAaenbHOM TEMIOTHI IJIABJICHHUS JIbJA.

Paznen 7. DaekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTpuzanus Tel. J[Ba poaa sneKkTpuueckux 3apsiaoB. BzaumopeiicTBue
3apspbkeHHbIX  Ten.  3akoH KynoHa (3aBUCMMOCTh  CHIIBI  B3aMMOJICUCTBUS
3apsHKEHHBIX TEJT OT BEJTUYUHBI 3aPSAJI0OB U PACCTOSIHUS MEXKY TEJIaMHM).

Onektpuueckoe mnoje. Hanpspk€HHOCTh 3iekTpudeckoro mnoiist. IlpuHnum
CYyNEPHO3ULINH JICKTPUUECKUX TT0JIeH (Ha KaueCTBEHHOM YpPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUAN 3apsil.
Crpoenne aroma. IIpOBOJHMKM W JOUANEKTPUKU. 3aKOH  COXPAHEHUS
3JIEKTPUYECKOTO 3apsa.

DJEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUUYECKOrO TOKA.
HMCTOYHUKM TMOCTOSTHHOTO TOKa. JIeMCTBUS D2JIEKTPUUECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

OnekTpuueckass uenb. Cwia Toka.  DJEKTPUYECKOE  HAINPSKEHUE.
ComnpoTuBiieHHE NPOBOJHMKA. Y IEIBHOE COIPOTUBJIECHHE BEHIECTBA. 3akoH Oma
o ydactka nend. llocnenoBarenbHoe W mapayuielbHOE  COCIMHEHHE
IIPOBOIHUKOB.

PaGota u MomHOCT, »3yekTpuueckoro Toka. 3akoH J[[xoyns—JleHua.
DJIEKTPUYECKUE LIETTH U TTOTPEOUTENH dIIEKTpUUECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHHUE.

[ToctostHHble  MarHuThl.  B3anMOAEHCTBHME  TMOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe none. MarHuTHoe 1oje 3eMIIM U €ro 3Ha4eHue AJIs )KU3HU Ha 3eMiie.
OnbiT  Opcrena. MarHuTHoe 1oJ€  AIEKTpUYEecKoro Toka. [IpuMeneHue
3JIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MAarHUTHOTO TOJISI HA TPOBOAHUK C TOKOM.
DJIEKTPOJIBUTaTENlb IOCTOSSHHOTO TOKa. lcronbs30BaHUE 3JEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SABiaeHue 2JIEKTPOMarHUTHOM MHAYKUUM. [TpaBuiio Jlenia.
DIIEKTPOTEeHEePaToP. CrnocoObl MTOJTyYEHHUSI ANEKTPUYECKOU DHEPI'UHU.
DIIEKTPOCTAHIIMU HA BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpayuu.

DJIeKTpU3aLus Tell.
JIBa poaa 3JIEKTPUYECKUX 3apsII0OB U B3AUMOJCHCTBUE 3aPSKEHHBIX TEI.
Y CTpONCTBO U AENCTBUE DIIEKTPOCKOIIA.
DIIeKTpOCTaTUUECKAs] MHAYKIIUS.
3aKOH COXpaHEHUS AIEKTPUUECKUX 3aPsJIOB.
[IpoBOOHUKH U TUDIIEKTPUKH.
MoenupoBaHr€e CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJISI.
HcTouHmKM MOCTOSSHHOTO TOKA.
JIeWCTBHS DNEKTPUIECKOTO TOKA.
. DNEKTPUYECKUI TOK B KUJKOCTH.
. ['a30BbIl paszpsm.
. I3MepeHune cuiibl TOKa aMIepMeTPOM.
. I3MepeHune 3JIeKTpUYECKOro HAPSKEHUST BOJIBTMETPOM.
. Peocrar u marasuH COIpPOTUBIICHUN.
. BanmoeicTBre MOCTOSHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUs MMOJIOCOB MarHura.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHHEe MATHUTHBIX MOJIEA MOCTOSHHBIX MarHUTOB.

OnbIT Opcrena.

MarauTHoe noJje ToKa. DJIEKTPOMArHHUT.

JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEb MTOCTOSTHHOI'O TOKA.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHOW UHAYKIIMH.

Onbitel Dapapes.

3aBUCUMOCTh HAIPaBJIICHUS HWHAYKIHMOHHOTO TOKAa OT YCJIOBUU €ro
BO3HUKHOBCHHUS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOJMIONEHUIO DJICKTPU3AIlMK  Tel MHAYKIUMEH W TpHu
COIPUKOCHOBEHUM.

UccnenoBanue neUCTBUS DIEKTPUYECKOTO TOJISI HA MPOBOAHUKU U
TUBIEKTPUKHU.

COopka 1 npoBepka paboThI JIEKTPUUECKON LEMU MOCTOSHHOIO TOKA.
N3mepenue u peryampoBaHue CUJIbI TOKA.

N3mepenune u peryampoBaHue HANPSIKEHHUS.

HccnenoBanne 3aBUCUMOCTH CWIBI TOKA, UAYIIETO Y€pe3 PE3UCTOpP, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD AIEKTPUYECKOTO
CONPOTHUBIICHUA NPOBOJAHUKA OT €ro JUIMHBI, IUIOMIAJAN MONEPEYHOIO
CEUYCHUS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHS HANPSXKEHUW IPU  I10CJIEI0BATEIBHOM
COEAMHEHUH JIBYX PEZUCTOPOB.

[IpoBepka mpaBuna [ CUJIbl TOKAa MPU MAPALICIBHOM COECIMHEHHH
PE3UCTOPOB.

Omnpenenenre pabOTHI STEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOp.
OnpeneneHre MOUIHOCTU  AJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA, UAYIIETO YEPE3 JAMIIOYKY, OT
HaIpsHKEHUS Ha HEH.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanne MarHuTHOTO B3aUMOJIEUCTBUS MIOCTOSIHHBIX MAarHUTOB.
N3yyeHne MarHUTHOTO TOJISI TOCTOSHHBIX MArHUTOB TPH  UX
00BEIMHEHUH U PA3/CIICHUN.

HccnenoBanue nercTBUS JIIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY .



17. OOBITBI, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh CHJIbl  B3aUMOJEHCTBUS
KATyIIKM C TOKOM M MarHuta OT CWJIbl TOKA W HAlpaBJ€HUsS TOKa B
KaTyIIIKE.

18. M3yueHue nercTBrsl MArHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue u u3ydeHue padoThl AIEKTPOIBUTATEINS.

20. smepenue KII] anekTpoaBuraTebHOM yCTaHOBKH.

21. OnbITBl IO  HCCIEAOBAHUIO SBJICHUSI AJICKTPOMArHUTHOM WHIYKIIWU:
WCCIICIOBAHUE W3MEHEHUWM 3HAYEHHS W HANPABICHUS HWHIYKIIMOHHOIO

TOKa.
9 KUIIACC

Pasznes 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe JABWKeHHE. MarepuanbHas Touka. Cucrema oOTcuéTa.
OTHOCUTENBHOCTh MEXAaHMYECKOIO BUKEHHS. PaBHOMEpHOE NPSMOIMHENHHOE
nBrxeHue. HepaBHOMeEpHOE NpsiMONMHENHOE IBHKeHUE. CpelHssl U MTHOBEHHAs
CKOpOCTB TeJla TP HEPABHOMEPHOM JIBHIKCHUU.

VYckopenue. PaBHOyckopeHHOe MpsMOJIMHEHHOe nBHkeHue. (CBoOoaHOE
nageHue. OnsITel [anues.

PaBHOMepHOE nBMXKEHUE MO OKpykHOCTU. [lepmon u vactora oOpaieHus.
JlunerHas v yrioBasi CKOpocTHu. LIeHTpocTpeMUTEIbHOE YCKOPEHUE.

[IepBsii 3ax0H Herotona. Bropoii 3akon Herotona. Tpetuit 3akon HproToHa.
[IprHIMI CynepnO3ULIANA CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHHsI: Cuiia TpEHHUs CKOJIBKEHHUs, CHIIa
TPEHUS MOKOS, IPYTUE BUJIBI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOIrO
nageHus. J[Bmwxenue rutaner Bokpyr Comnpa. IlepBas kocMuueckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue matepuanbHON TOUkH. AOCONIOTHO TBEpPIOE Teno. PaBHOBecue
TBEPIOIO TEJIA C 3aKPETUIEHHON OChIO BpallleHusi. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynec tena. M3menenne nmmnyisbea. Mnynbe cwiibl. 3aKOH COXpPaHEHMS
UMITyJIbca. PeakTUBHOE NBUKEHHE.

Mexanudeckass paboTa W MOIIHOCTh. PaboTa Cuil TSKECTH, YNPYTrOCTH,
TpeHusi. CBs3b dHEpruu U paboThl. [loTeHIManbHas SHEPruUsl Tela, MOJHATOTO HaJl
MIOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEpPIrus cxaTol NpykuHbl. Kunernueckas
sHeprud. TeopeMa 0 KMHETHYECKON SHEPIHH. 3aKOH COXPAHEHHS MEXaHHYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HaGnrogeHune MexaHMYeCKOro JBUKEHHUS Tejla OTHOCUTENIBHO Pa3HBIX Tell

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

CpaBHeHue TyTed M TPACKTOPUM JBHXKEHHUS OJIHOTO W TOrO K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3MepeHne ckopOCTH U YCKOPEHHS IPSIMOJIMHENHOTO IBH>KECHUSL.
HccnenoBanue npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.

Habuoienue ABMKEHUS TeNa Mo OKPY>KHOCTH.

HabintoieHne MexaHn4ecKux sIBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM JBW)KCHUHU
OTHOCUTEJILHO KaOMHETa (PUBHKHU.

3aBUCUMOCTbh YCKOpPEHUS Tela OT MAcChl TE€Ja W JACHCTBYIOLIEH HAa HEro
CHJIBI.

HaGutoieHue paBeHcTBa CUIT IIPU B3aUMOJIEHCTBUN TEJL.

M3meHeHne Beca Tena Mpu yCKOPEHHOM JBUKECHUH.

[leperaua umIrynbca npy B3anMOJECUCTBUU TEI.

[IpeoOpazoBanus SHEPTUH MPU B3AUMOIECHUCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJECHCTBHUH.

CoxpaHeHue UMITYJIbca IPU a0COIOTHO YIIPYTOM B3aUMOJIECHCTBUU.
Habntonenue peakTMBHOTO JBUKEHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTUU TPU CBOOOAHOM I1aIEHUU.
CoxpaHeHHe MEXaHUUYECKOW SHEPTHUHU NIPU JBUKEHUU Tena Mo AEHCTBUEM
IIPYKUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoncTpyupoBanue TpakTta sl pa3roHa U JajdbHEHIIEr0 pPaBHOMEPHOTO
JIBYDKEHUS TIAPUKA WA TETIEKKU.

Omnpenenenue cpenHed CKOPOCTH CKOJIbKEHUS OpycKa WM JBUKEHUS
HIapyKa Mo HaKJIOHHOM MIOCKOCTH.

Omnpenenenne yCKOpEHUs Tena IMPH PaBHOYCKOPEHHOM JBHIKEHHUH TI0
HaKJIOHHOM IUIOCKOCTH.

UccnenoBanune 3aBUCUMOCTH MYTH OT BPEMEHH IPU PAaBHOYCKOPECHHOM
JIBMKEHUHU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIIM TMPU PABHOYCKOPCHHOM JIBIDKEHUH 0e3
HAYaJbHOW CKOPOCTH TYTH OTHOCSTCS KakK psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJJUHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHIIBI
HOPMAJILHOTO JaBJICHUSI.

Onpenenenue ko3P huiirieHTa TPEHUS CKOJIbKECHMUS.

Omnpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenre pabOTHI CUJIBI TPEHUS MPU PABHOMEPHOM JBMIKEHUU Tela
10 TOPU30HTAIILHON TTOBEPXHOCTH.



10. Onpenenenne pabOTBl CWIBl  YOPYrOCTH MpU MNOIBEME Tpy3a C
UCIIOJIb30BAaHUEM HEIMOABUKHOTO U MOJABUKHOTO OJIOKOB.

11. 3yueHue 3aKoHa COXpaHEHUsI SHEPTHH.

Paznen 9. Mexannueckue KoJieOaHUS U BOJIHBI.

KonebarenbHoe asmxenne. OCHOBHbIE XapaKTEPUCTUKU KoJeOaHUMN: epHo/,
4acToTa, aMIUIUTy1a. MaTeMaTuuecKuil U NpyKUHHBIN MasTHUKH. [IpeBpaineHue
SHEPTUU MPH KOJIeOATETLHOM JIBHXKCHHH.

3aryxatomue — koneOanus.  BwiHykzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoiicTBa MexaHWueckux BOJH. [IpojonibHbiE
HornepeyHble  BOJHBL. JInMHA BOJHBI M CKOPOCTh €€  paclIpOCTPaHEHUS.
MexaHnuecKkue BOJIHbI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. I'poMKkoCTh 3Byka W BbicoTa TOHa. OTpaxeHue 3Byka. MHdpa3Byk u
yIIBTPa3BYK.

Hemoncmpayuu.

1. HaGmrogenue koneGaHWil Ted MOA JEUCTBUEM CHUIIBI TSHKECTH U CHIIBI
YIPYTOCTH.

Habntonenue xonebanuii rpy3a Ha HUTH U Ha NIPYKUHE.
Habmroienue BeIHYKI€HHBIX KOJI€OaHUI 1 pe30HaHCA.
PacnipocTpaneHne npo1oiabHBIX ¥ NONEPEYHBIX BOJIH (Ha MOJEIIN).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTHYECKHI pPE30HAHC.
./Iaﬁopamopubte pabomul u onvimol.
1. OmnpeneneHue YacTOThl W Mepuoja KoJebOaHW MaTeMaTUYeCKOTo
MasTHUKA.

2. OmpepeneHuie 4acTOThI M IEPHOJIa KOIeOaHU MPY>KMHHOTO MasITHUKA.

3. HccnegoBanue 3aBUCUMOCTH NEpHOa KOeOaHUN MOABEIMIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. WccnenoBanue 3aBUCUMOCTH NEpUOAa KOJIeOaHUM NPy KMHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. [IpoBepka HE3aBUCUMOCTH MepUOJa KOJIeOAHWM rpy3a, MOABEIHIEHHOTO K
HUTH, OT Macchl rpysa.

6. OmbITbI, JEMOHCTPUPYIOLIME  3aBHUCUMOCTh  Tlepuojaa  KoJjebaHui
IPYKUHHOTO MasiTHHKA OT Macchl Ipy3a U )KECTKOCTH MPYKUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.

Pasznes 10. Di1eKTpOMAarHuTHOE 1M0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMarHuTHOE  MoJie.  DJIEKTpOMarHuTHele  BOJHBL.  CBoiiCTBa
JIEKTPOMAarHuTHeIX BOJH. lllkana 31eKTpoMarHUTHBIX BOJIH. Mcronb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3H.
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DnekTpoMaruuTHas npupoga cera. CkopocTh cBeTa. BoiiHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoNCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoJHOBBIE CBOKCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. M3ydyeHue CBONCTB 3JEKTPOMATrHUTHBIX BOJIH C IMOMOIIBIO MOOHJIBLHOIO

TenedoHa.

Pa3nen 11. CBeToBELI€E SIBJIEHHS.

JlyueBas  mogmenb  cBera.  Mcrounuku — cBeta.  IIpsamonuHeiiHoe
pacnpocTtpaHeHue ceera. 3atMeHus Connna u Jlynel. Otpaxenue ceta. [nockoe
3epKaJio. 3aKOH OTPaKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBera. I[lomHoe BHyTpeHHEE
OTpakeHUE cBeTa. Vchnoiap30BaHME TIOJHOTO BHYTPEHHErO0 OTPaXEHUs B
ONTUYECKUX CBETOBOAAX.

JIunza. Xonx nywedt B JuH3e. Onrtuyeckas cucreMa (oToanmapara,
MUKpOCKONIa M Tejeckoma. ['y1a3 kak onrTuyeckas cucrteMa. biam3opykocTh U
JAITbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. OmnbiTel Hptorona. Crokenue
CIIEKTPAJIbHBIX LBETOB. J(Mcnepcus ceera.

Jemoncmpayuu.

[IpssmonuHeHOE pacpOCTPAHEHUE CBETA.

OtpaxkeHue cBeTa.

[Tonyuyenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiax.

[Ipenomnenue cpera.

OnTHYECKUH CBETOBO/I.

Xon nyuel B coOuparonieil JInH3e.

XoJ1 1y4er B pacCEUBAIOIIEH JIMH3E.

[Tonyuyenue n300pa>keHU ¢ TOMOIIBIO JIUH3.

[Ipunnun aeiictBus poroanmnapara, MUKpPOCKOIIA U TEJIECKOMA.

10. Monens rinasa.

11. Paznoxenue 6em0ro cBeTa B CIIEKT.

12. [lomy4yenue 6em0ro cBETa MPH CIOXKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HMccnenoBanue 3aBUCUMOCTH yIJla OTPaXE€HUs CBETOBOTO Jiyda OT yIJia
naJIeHuUs.

2. M3yueHune xapakTEpUCTHK U300paKEHUS MPEMETA B TUIOCKOM 3€pKaJie.

3. HccnenoBaHue 3aBUCHMOCTH YIUIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yIJia
NaJICHUS Ha TPAHUILIE «BO3LYX—CTEKIIO».
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4. Tlomydenue n300pakxeHHUI C MOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenre (HOKYCHOTO PacCTOSHMSI M ONTUYECKON CUIIbI coOMparoien
JIVH3BI.

6. OIBITHI 110 PA3JI0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. ONbBITHI IO BOCHPHSATHIO IIBETA MPEAMETOB NPH WX HAOIIOJCHHUH 4Yepes
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBanTOBbBIE SIBJICHUS.

Omneitel Pe3epdopna u ruianerapHas mojenb atoma. Monens aroma bopa.
Hcnyckanune u nornomeHue ceeta aroMoM. KBaHThI. JInHe4aThIe CIIEKTPHI.

PannoaktuBHOCTh. Anbda, Oera- U ramma-uznydenus. CTpoeHHE aTOMHOTO
anpa. HykionHas wmopenb artomHoro snapa. MW3ortonsl. PaanoakTuBHBIE
npespanieHus. [lepron monypacmnana aTOMHBIX SIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHHWs 3apsSA0BOTO M MAacCOBOTO YHCEIL.
DHeprus CBsI3U aTOMHBIX sjaep. CBsA3p Macchl W SHepruu. Peakuuu cuHTe3a U
nenenus saaep. crounuku sneprun CosHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHUS pPagMOAKTUBHBIX M3JIYyYCHUUW HA KUBBIC
OpraHu3MBlI.

Jemoncmpayuu.

1. CHekTpbl U3IIYYEHHUS U TOTJIOIICHUSI.

2. CHekTpsl pa3IMuHbIX Ta30B.

3. Cnekrtp Boaopoaa.

4. HaOmoneHue TpekoB B kamepe BuibcoHna.

5. Paborta cuéTurka MOHU3HPYIOIIHNX U3ITYUYCHU.

6. Perucrtpanus n3nydeHus: IpUPOJHBIX MUHEPAIOB U IIPOIYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaGnroneHue CIIoNIHBIX U TMHEHYATHIX CIEKTPOB U3TYyUYEHUS.

2. HccrnenoBanue TPEKOB: M3MEPEHHE SHEPTUM YACTHUIBI 10 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. U3mepenue pagnoakTuBHOrO (PoHA.

IHoBTOPHTEIBLHO-00001IAKOIIMIA MOAYIb.

[ToBTOpHTENHEHO-0000IAIOIINIA MOYJIb MIPEAHA3HAYEH IS CHCTEeMaTH3alun
u  0000mIeHWs TPEIMETHOTO  COACpXKAaHWA ©  OMNbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO TIPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKE /I MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »3K3aMeHy 10 (u3uke a1 o0ydaromuxcs,
BBIOpPABILIKX 3TOT yU4EOHBIN MpeaMerT.

[Ipyn n3ydyeHun TaHHOTO MOAYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJbI
JESITETHHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUMBACTCS JOCTHIKEHUE MPEAMETHBIX U
METAnpeJMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHus, Gopmupyercs
€CTECTBEHHOHAYy4YHasi TPAMOTHOCTh: OCBOCHME HAYYHBIX METOHOB HMCCIIEIOBAHUA



SBJICHUM TPUPOJbl M TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBICHATH (PU3UUYECKHE
ABJICHUSI, TPUMEHAS T[OJYy4YEHHbIE 3HAHWS, pemaTh 3aJadyd, B TOM YHCIIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAIbHBIC.

[IpruHUMNIMANBEHO AEATEIBHOCTHBIA XapaKTEP IAHHOTO pasjesia peain3yeTcs
3a CcU€Tr TOro, 4To OOydYarolluecs BBINOJHSIOT 3aJaHusl, B KOTOPBIX UM
npeaiaraeTcs:

Ha OCHOBE IIOJYYCHHBIX 3HAHUM pacrno3HaBaTh M HAYYHO OOBSICHATH
dbu3uYeCcKUe SBICHUS B OKPYKAIOLIEH MPUPOJIC U MOBCEIHEBHON KU3HU;

WCIIOJIb30BaTh HAYYHBIC METOJBI HUCCICIOBAHUS (PU3HMUCCKUX SBICHUH, B TOM
YyCIIe I POBEPKU TMIIOTE3 U MOJIYUYECHUSI TEOPETUUYECKUX BBIBOJIOB;

OOBSACHATh HAy4YHbIE OCHOBBI Hanbojee BaXXKHBIX JOCTHUKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HATPUMEP, MPAKTUYECKOTO UCITOIB30BAHUS PA3IUYHBIX HCTOYHUKOB
SHEPIrUM HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
DHEPIUHU.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenune ¢u3uKu HA YpOBHE OCHOBHOTO 001Iero oOpa3oBaHUs HAIPABJICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB.

B pesynbTare uzydyenus Gpu3nMku Ha ypOBHE OCHOBHOT'O 0OOIIETO 00pa3oBaHUs

y oOyyarorerocss OyayT copMUpPOBaHBI CICTYIONINE JTUIHOCTHBIE PE3yJIbTATHI B
YacTH:

1) mnaTpUOTHYECKOT0 BOCIIMTAHMS

— MPOSIBJIEHUE MHTEPECA K UCTOPUUA U COBPEMEHHOMY COCTOSIHUIO POCCHUKCKOMN
bu3nYecKoil HayKH;

— [IEHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSIM POCCUICKUX YUEHBIX-(DU3HUKOB;

2) rpamJaaHCKOro M IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

— TOTOBHOCTbh K aKTUBHOMY YYacCTHIO B 00OCYXIEHUHU OOIIECTBEHHO 3HAYMMbBIX
U OTUYECKUX TMpoOJieM, CBS3aHHBIX C TPAKTUYECKUM NPUMEHEHUEM
JTOCTUXKEHUN (PU3UKH;

— OCO3HAaHHME Ba)XHOCTH MOPAJIBbHO-ITUYECKUX IPUHLHIOB B JESITEIBHOCTH
YUY€HOT0;

3) 3¢TeTHY€eCKOro BOCIIUTAHMSL:

— BOCIIPHUSTHE ICTETHUECKUX KadyeCcTB (PU3MUECKOW HayKu: €€ rapMOHHYHOTO
IIOCTPOEHMS, CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

4) HIEeHHOCTH HAYYHOTI'0 MIO3HAHMS:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOM HAayKM KaK MOIIHOIO HHCTPYMEHTa
ITO3HAHUS MHPA, OCHOBBI PA3BUTHS TEXHOJIOTHH, BAKHEMIIEN COCTAaBISIOIICH
KYJbTYPBIL;

— Ppa3BUTHE HAy4yHOU II00O3HATENBPHOCTH, HHTEpPECa K HCCIEeI0BATEIbCKON
JEATENbHOCTH;

S) ¢opvupoBaHMs  KYJBTYPbI 3I0pOBbS W  IMOLMOHAJIBLHOIO
0J1aronoJIy4ns:

— OCO3HAaHHME LIEHHOCTH O0e30macHoro ooOpaza >KM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXXHOCTU TNPaBWJI 0OE€30MaCHOTO TOBEACHHS Ha
TpaHCIOpPTE, Ha JI0pPOrax, C AIEKTPUUYECKUM U TEIUIOBBIM 00OpY/IOBaHHEM B
JIOMAIIHUX yCIIOBHSIX;

— c(hOpPMHUPOBAHHOCTh HAaBbIKA pEQIIEKCHH, IPU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYyroro YeIoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

— AKTUBHOE y4YaCTHE B PEIICHHHM MPAKTUYECKHX 3a1ad (B paMKaxX CEMbH,
o0pa30oBaTeabHON  OpraHM3anuu, Tropoja, Kpas) TEXHOJOTUYECKOW U



COLMAJIbHON HANpPaBIEHHOCTH, TPEOYIOIHMX B TOM YHCIE U (PUIUUECKUX
3HAHUM;

e — UHTEpEC K IPAKTUYECKOMY U3YUYEHHIO POECCHiL, CBA3aAHHBIX C (PU3UKOIL;

e 7)3KO0JIOTHYECKOr0 BOCIIMTAHUA:

e — OpHEHTalMsd Ha MpUMEHEeHHE (U3NYECKUX 3HAHMWU JJI peuIeHHs 3a1ad B
00JaCTH OKpY’Kalollel cpenapl, IJIaHUPOBAHMS IIOCTYNKOB U OLEHKH HX
BO3MO>KHBIX ITOCIEACTBUAN JIJIS1 OKPYKAIOIIEH CPEIbI;

e — OCO3HAaHME TIJI00ANBHOTO XapaKTepa SKOJOTMUYECKHUX MpoOJieM U MyTell ux
peneHus;

e 8) amanTranuM K M3MEHAKOIIMMCH YCJIOBMAM COLUHAJIBHOM W NPUPOIHOH
cpeabl:

e — MOTPEOHOCTh BO B3aWMOJCHCTBUM IPU BBIIOJHEHUH WCCIECIOBAaHUN U
MPOEKTOB (PU3MYECKON HANPaBICHHOCTHU, OTKPBITOCTh OIBITY M 3HAHUIM
IpYTuX;

e — TIIOBBIIICHHE YPOBHS CBOE€W KOMIIETEHTHOCTHM 4Ye€pe3 IPAKTHYECKYIO
NEATEINbHOCTD;

e — HOTPeOHOCTH B (POPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4Kciie (OPMYJINPOBATH
UJIeH, TOHITHS, TUIIOTE3bI O PUBNYECKUX 0OBEKTAX U SIBICHUSAX;

e — OCO3HaHME JIEDHUITUTOB COOCTBEHHBIX 3HAHUI W KOMIICTCHTHOCTEH B 00J1acTH
busuKy;

e — IUIAHUPOBAHHME CBOErO Pa3BUTHUSI B MNPUOOPETEHUH HOBBIX (PUIMUYECKHUX
3HAHM;

e — CTpEMJICHHE aHAJIM3UPOBAThH U BBISBIIATH B3aUMOCBS3HU MPUPOIbI, OOIIECTBA U
HSKOHOMMKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

e — OLEHKA CBOMX JEWCTBUU C YYETOM BIMSHHS Ha OKPYKAIOUIYI Cpeny,
BO3MO’KHBIX INI00AJIBHBIX MOCIEICTBUN.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHWs TporpaMMmbl M0 (U3WKE HAa YpPOBHE OCHOBHOTO
oO1mero odpa3oBanus y oOydvarorierocs 0yayT chopMHpOBaHb MeTANpPeAMeTHbIe
pPe3yJbTaThl, BKIIIOYAIOIIUE TIO3HABATEIILHBIC YHUBEPCATIbHBIC yUCOHBIC JCHCTBHS,
KOMMYHHUKATHBHBIC  YHUBEpCaJbHbIC  y4YeOHBbIC  JCHUCTBUS,  PETYJISATUBHBIC
YHHBEpCaJIbHbIC yU4eOHbBIC JICHCTBHSI.

Ilo3naBaTenbHbIe YHUBEPCAIbHbIE YUeOHbIE /1eiicTBUS

Bba3oBble Jjornueckue AeiicTBUA:



BBISIBIISITh M XapaKTEepPU30BaTh CYIIECTBEHHBbIC NPHU3HAKH OOBEKTOB
(s1BNIEHUMN);

yCTaHaBJIMBATh CYIIECTBEHHBIN NMPHU3HAK KJIacCU(PUKAIIUNA, OCHOBAHHMS IS
000011IeHHs U CPAaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH U MTPOTUBOPEYHS B pacCCMaTPUBAEMBIX (paKTax,
JAHHBIX W HAOIIOICHUSAX, OTHOCAIINXCS K (PU3UIECKUM SIBIICHUSIM;
BBISIBIISATh TIPHUYUHHO-CJICICTBCHHBIC CBS3M TPU HM3YYCHHH (DHU3UICCKUX
SIBJICHHH W TPOIIECCOB, JIeTIaTh BBIBOJABI C UCIOJIB30BAHUEM JETYKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIOUCHUM, BBIIBUTATh TUIIOTE3BI O B3aUMOCBS3SIX
(bU3UYECKUX BEIIMYHH,

CaMOCTOSITEJIbHO BBIOMpATh CHOCOO0 pemieHus YyuyeOHOW (u3ndecKon
3aauu (CpaBHEHHE HECKOJIBKUX BAapUAHTOB PEIICHUsS, BHIOOp HambOojee
MOIXO/ISIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIICICHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBarejLCKHe 1eMCTBUA:

UCIIOJI30BaTh BOMPOCHI KaK UCCIE0BATEIbCKUN HHCTPYMEHT MTO3HAHMS,
IPOBOJUTH 1O CAMOCTOSITEILHO COCTABIIEHHOMY IIJIaHY OTIBIT, HECIOKHBIN
(U3HYECKUIl SKCIEPUMEHT, HEOOIbIIOE HCCIAEAOBAHUE (PU3UYECKOTrO
SIBJICHMS;

OLICHWBATh HAa NPUMEHHUMOCTb U  JOCTOBEPHOCTh HH(OPMAILIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU KCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIIEHHUSI U BBIBOBI 10 pe3ysibTaTaM
IPOBENEHHOIO HAOIIOAEHUS, OIbITA, HCCIIETOBAHUS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKUX
IPOLIECCOB, a TAKXKE BBIIBUraTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

MPUMEHSTh Pa3TUYHBIC METOJbI, HHCTPYMEHTHI U 3aIPOCHI TIPH TIOUCKE U
orbope mHGOPMAIMK WIM JAHHBIX C YYETOM MPEJIOKEHHON ydeOHOMH
buznyeckoil 3a1auu;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OpPMAIHIO
pPa3TUYHBIX BUIOB B (OPM MIPEICTABIICHHUS,

CaMOCTOSTENIbHO  BBIOMpATh ONTHUMANIbHYIO (opMy TpeACTaBICHUS
uHQOpMaIIMl W WUTIOCTPUPOBATH pelIaeMble 3aJaddl  HECIOKHBIMU
CXeMaMH, IuarpaMMaMu, HHOU TpadUKoi U MX KOMOMHAIIUSMH.

KoMMyHUKAaTHBHBbIEC YHUBEPCAJbHbIC YYeOHbIE 1elCTBHSA:

B XO7€ OOCYXICHHUS Yy4eOHOrOo MaTepHuaya, pe3yJbTaToB JIa0OpaTOPHBIX
paboT ¥ MPOSKTOB 3a7aBaTh BOIIPOCHI IO CYIIECTBY 0OCYKIaeMOM TEMBI U
BBICKa3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHHWE 3a/Jaud W IOJAJepKaHuE
Onaro>keaaTeIbHOCTH OOIICHUS;



CONIOCTABIATh CBOM CYXXKICHHUS C CYXICHHUAMU JPYyIMX Y4YaCTHUKOB
Juanora, oOHapy KUBaTh pa3Iu4Ke U CXOACTBO NO3ULIMIL;

BBIPaKaTh CBOO TOUKY 3PEHUS B YCTHBIX U IMCbMEHHBIX TEKCTaX;
myOIMYHO TPEACTABIATH PE3yIbTAThl BHIOTHEHHOTO (PH3UUYECKOTO OIBITA
(9KCIIEpUMEHTa, UCCIIEI0BaHUs, IPOECKTA);

IIOHUMAaThb W WCHOJIB30BAaThb  IIPEMMYyLIECTBA  KOMAaHAHOM U
UHIUBUIYAIbHOM paboThl MNpU PELICHUH KOHKPETHOW (dusmyeckoin
npo0IeMBL;

IIPUHUMATH LIEJIM COBMECTHOM JEATEIIBHOCTH, OPTaHU30BBIBATH JIEHCTBUS
no €€ J[OCTHXEHHUIO: paclpeAensiTh poiH, OOCYXIaThb IPOLECChl U
pe3yJIbTaThl COBMECTHON pabOThI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOIEH;
BBINIOJIHATH CBOIO YacTh pabOThI, AOCTUTrasi KAYECTBEHHOI'O Pe3yJibTara Mo
CBOEMY HAIPABJICHUIO W KOOPAMWHHMPYS CBOM JEUCTBHS C JAPYIUMU
YJleHaMU KOMaH/bl;

OLICHHMBATh KAauye€CTBO CBOErO BKJIaJa B OOIIMH MPOAYKT IO KPUTEPUSM,
CaMOCTOSTENbHO CHOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryisiTuBHbIC YHUBePCAJIbHbIE YUeOHbIE [1eiiCTBUSA

CaMoopraHnsaum{:

BBISIBJISITH IIPOOJIEMBI B JKM3HEHHBIX U YUYEOHBIX CUTYyalMsIX, TPEOYIOLINX
JUI pelieHus (U3NYECKUX 3HaHU;

OpUEHTHUPOBAThCA B  PA3IUYHBIX MOJAXO0JAX MPUHATHUS  pelIeHUuMN
(MHIMBUAYaAJIbHOE, MPUHATHE pEUIEHUS B TpYyIIe, NPUHITHE PEIICHHM
rpymIoi);

CaMOCTOSITENIbHO COCTaBJISATh AITOPUTM pellieHus (pU3nuecKoi 3a1auu Win
IUTaHa MCCIEAOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTUPOBATh NIpeijiaraéMble BAPUAHTHI pELICHUH;
JienaTh BIOOpP U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTpOJ'IL, AMOIHMOHAJIbHBbIN UHTEJLJIEKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYAllMU U IIpeJIaraTh IUIaH €€ U3MECHEHUS;
OOBSACHATH TPUYMHBI  JOCTHDKEHHS]  (HEAOCTHMIXKEHUs)  pe3yJbTaToB
NEeSATENbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B AESITEIBHOCTH (B TOM YHCIIE B XOJ BBIITOJIHEHUS
¢u3nyecKkoro MCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHUBILIUXCA CUTYyallMil, YCTaHOBJIEHHBIX OILIMOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3ybTaTa LEIU U YCIOBUAM,;

CTaBUTh ce0s Ha MECTO JIPYroro uejoBeKa B XOJe CIopa WM JUCKYCCUU
Ha HAY4YHYIO TEMY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYroro;



PU3HABATh CBOE MPaBO Ha OMMOKY MPHU perieHUuU (PU3NYECKUX 3a/1au WU
B YTBEPXKIACHUIX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO JIPYIoro.

INPEAMETHBIE PE3YJIBTATBI

K xoHity o0ydenust B 7 kjacce npeIMETHbIE Pe3yIbTaThl HA 0A30BOM ypPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3WYECKHME W  XUMHUYECKHE  SIBJICHHS,
HaAOJII0ICHUE, SKCIEPUMEHT, MOJENb, TUIOTEe3a, €AUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBIDKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, NPSIMOJIMHEMHOE), TPAaeKTOpHUs, pPaBHOACHCTBYrOLIAS
cuna,  gedopmanus  (ympyras, — IUIacCTUYeCKasl),  HEBECOMOCTb,
COOONIAOUIUECS COCY/IBI;

paznuuath siBiaeHus (nuddysus, TEMIOBOE ABUKEHUE YaCTHI] BEIIECTBA,
pPaBHOMEPHOE  JBW)XEHHE, HEPAaBHOMEPHOE  JBW)XXEHHE, HWHEpLus,
B3aUMOJICUCTBUE TE€J, PABHOBECHE TBEPJIBIX TEJI C 3aKPEINIEHHOM OCBIO
BpalleHus, IMepenaya AaBiCHUS TBEPABIMU TeJaMH, >KUAKOCTSIMHU U
razam, arMocepHoe JaBJieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON PHEPruu) Mo ONUCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBIICHUE;
pacro3HaBaTh MPOSIBJICHHE HW3YYEHHBIX (U3UYECKUX SBICHUNA B
OKpY’KalollleM MHpe, B TOM uHclie (U3MyecKkue SBICHUS B MPUPOJE:
OPUMEPBI JABMKEHHUS C Pa3IMYHBIMH CKOPOCTSIMU B >KMBOM WU HEXUBOU
OpUpPOAE, ACUCTBUE CUJIBI TPEHHUS B MPUPOJAE U TEXHUKE, BIHMSIHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE PhIO, phluaru B
TeJe YeJIOBeKa, MPU 3TOM NEPEBOAUTh MPAKTUYECKYIO 33/layy B yueOHYIO,
BBIJIC/ISITh CYIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PUBHYECKUX SBJICHUMH;
ONKCHIBATh U3yUYECHHBIE CBOMCTBA T€N U (PU3UUECKHUE SBICHUS, UCIIONIb3YS
¢usnyeckue BeIMYMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BPEM,
yTh, CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIa YIPYTOCTH, CUJIA TSXKECTU, BEC
Tena, CWia TpeHus, JaBieHue (TBEPAOro Tena, >KUIKOCTHU, Tra3a),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYecKas padoTa, MOUIHOCTb, IUIEYO CHIIbI,
MOMEHT CHJIbI, KOd()(HUIIMEHT TOJE3HOTO JEWUCTBUS MEXaHHU3MOB,
KHMHETUYECKass W MOTEHIHWaIbHAs DHEPTHsi), NMPU ONUCAHUU IPABHIIBHO
TPaKkTOBaTh  (PU3MYECKUH  CMBICH  HUCIOJIb3YEMbIX  BEJIIMYUH, HUX
0003HaUeHUd W €AUHMIBI (PU3UYECKUX BEJIWYUH, HAXOAUTH (DOPMYIIBI,
CBA3BIBAIOIIME JAHHYI (PU3NYECKYI0 BEIMYHMHY C JAPYTMMH BEIUYMHAMM,
CTPOUTH IpaQUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOLECCHI,
UCIIOJIb3Yys MpaBWila CIOKEHUs cuil (BAOJIb OXHOM IpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUIIO paBHOBecHUs phiyara (0Joka),
«30JI0TO€ TPaBUJIO» MEXAHHMKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPruM, MpPU 3TOM JaBaTh CJOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3alMCBIBATH €70 MATEMATUYECKOE BBIPAKECHUE;

OOBACHATH (PU3UYECKUE SIBJICHUS, MPOIIECCHl M CBOMCTBA TEJ, B TOM UUCIIE
U B KOHTEKCTE CUTyalUud MNPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh NTPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE M3 1-2
JOTMYECKHX IIAaroB ¢ OMOpoi Ha 1—2 M3yYeHHBIX CBOWCTBAa (PU3UYECKUX
SIBJICHUH, (PU3NUECKUX 3aKOHA WA 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3ajauyd B 1—2 JeHCTBUS, MCHOJb3Yys 3aKOHbI U
dbopmyIibl, CBs3BIBAOIIME (PU3NUECKHME BEIWYMHBI: HAa OCHOBE aHalln3a
YCIIOBUS 3314 3aIIUCBIBATh KPATKOE yCJIOBHUE, MOJCTABIATh (PU3NUECKHE
BEJIMYMHBI B (OPMYJIBI U IPOBOAUTH Pacd€Tbl, HAXOAUTH CIPABOYHBIC
JaHHBbIE, HEOOXOUMBbIE JJI pEUICHUs 3a/1ay, OIIEHUBATh PEATUCTHUYHOCTh
MOJIy4YeHHOU (PU3UUECKOI BETUUUHBI;

pacmo3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO PEUIUTh MPU MOMOIIH
(¢u3nYeCKUX METOAOB, B OIMCAHUM UCCIIEIOBAHUS BbIIESATH IPOBEPSIEMOE
OpeanoyiokeHne  (TUmoresy),  pasnuyaTb U MHTEPIPETHPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OLIMOKM B XOJ€ OMNbITa, JeiaTh
BBIBOJIBI IO €r0 pe3yJIbTaTaM;

OPOBOJAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKHX SIBICHUA WIH
busruecKux CBONCTB TEN: bopMyIUpOBaThH IPOBEPSIEMbIE
IPEIOJI0KEHUS, COOUPATh YCTAHOBKY U3 MIPEII0KEHHOTO 000PYJOBAHMUS,
3aMKChIBATH XOJ ONBITA U (DOPMYJIMPOBATH BHIBOJIBI;

BBINIOJIHATD MPSAMbIE W3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAacChl TeJa,
o0béMa, CUJIBI M TEMIIEpaTypbl C HCIHOJb30BAaHUEM aHAJIOTOBBIX U
UpPOBBIX MPUOOPOB, 3aNMUCHIBATh IOKA3aHHUA MPUOOPOB C YUYETOM
3a/1aHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKOW BEJIMYUHBI OT
JIPYro € HCIOJb30BAHUEM IMPSMBIX H3MEPEHUN (3aBUCHUMOCTH IIyTH
PAaBHOMEPHO JABWXKYILIEroCs Telna OT BPEMEHU [BW)KECHMS Teia, CHUIIbI
TPEHUS CKOJIBKEHHUS OT Beca Tela, KauecTBa 00pabOTKHU MOBEPXHOCTEN Te
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IJIOIIAU COPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTH OT YIUIMHEHHS NPYXKUHBI, BBITAIKUBAIOIIEH CHUJIBI OT 00BbEMA
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT MIyOHHBI, Ha KOTOPYIO MOTPY’KEHO TENO, YCIOBUN
IJIaBaHUsl TEJ, YCJIOBUN paBHOBECHs pblyara U OJOKOB), Y4acTBOBaTh B



IUIAHUPOBAHUM y4eOHOro HCCIEAOBaHUs, COOUpaTh YCTaHOBKY U
BBINOJIHATh W3MEPEHUs, Clenysl MPEAJIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJTYYCHHOW 3aBUCHUMOCTH (DU3MUECKUX BEIHMYUH B BUJC
NPEJIOKEHHBIX Ta0nuil W TpaduKOB, AeNaTh BBIBOJABI MO pe3yibTaTaM
UCCIIEIOBAHMUS,

IPOBOJUTHh KOCBEHHBIE HU3MEpPEHMsI (PU3MUECKUX BEIMYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teja, CUila TPEHHS CKOJIBKCHHUS,
JaBICHWE  BO3/yXa, BBITAIKUBAIONIAs  CWiIa, JEHCTByOIas Ha
HNOTPYKEHHOE B JKHJIKOCTh Te€J0, KOA()(PUIMEHT MONe3HOro AeHCTBUS
IOPOCTBIX MEXAaHU3MOB), CJIeAys NPEUIOKEHHOW HWHCTPYKUUU: TIpU
BBINIOJTHEHUH HM3MEPEHUI cOoOMpaTh SKCIEPUMEHTAIBHYK) YCTAHOBKY U
BBIUMCIISTH 3HAYCHNE UCKOMOW BEJIMYHHBI;

coOJIr01aTh NMpaBUiIa TEXHUKHA O€30MaCHOCTH MpHU padboTe ¢ 1a00paTOPHBIM
000py/I0BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECbl, TEPMOMETp, JHMHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMerp,
pbIYar, IOABMKHBIA U HETIOABMKHBIN OJIOK, HAKIIOHHAS TTIOCKOCTB;
XapaKTepu30BaTh MPUHIUMBl JACWCTBUA HW3YYCHHBIX NPHUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX OMNHCAHHUA (B TOM YHCIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJOIPOBOJA, THUIAPABIMYECKUN IIpecc,
MaHOMETp, BEICOTOMEP, TIOPIIHEBON HACOC, apEOMETP), UCTIONB3Ys 3HAHUS
0 CBOMCTBax (PM3HYECKHUX SIBICHUN U HEOOXOAMMBIE (PU3NUYECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEPbl  (HAXOAUTh  WH(POPMALMIO O  [pUMEpax)
IPAaKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUNH B IOBCEIHEBHOU
KU3HU I obecriedeHus: 6€30MacHOCTH MPH OOpaIleHUH ¢ MPUOOpamMu H
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUS 3I0POBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHUS B OKPYIKaIOLLEH Cpe/ie;

OCYIIECTBIISATh OTOOp MCTOYHHMKOB HH(opmanuu B HHTepHere B
COOTBETCTBHUH C 33J]aHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIITIXCS
3HaHUW © TYTEM CpPAaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIMIO, KOTOpas SIBISIETCS MNPOTHBOPEYMBONM WIM MOXET OBIThH
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MIPU BBHINOJIHEHUN Y4E€OHBIX 3a/laHUil HAayYHO-TIONYJISIPHYIO
auTepaTypy  (QHU3MYECKOro  COACpXkaHHs, CIPAaBOYHBIE MaTepUAIbI,
pecypcbl cetu IHTepHET, BiafeTh npuéMaMu KOHCTIEKTHPOBAHUSI TEKCTa,
npeodpazoBaHusi HHGOPMALIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
cO03/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE M YCTHBIE COOOILEHUS HA
OCHOBE 2—3 UCTOYHUKOB WH(pOpManuu (PU3MIECKOro COACPKaHUS, B TOM



qyciie MyOJUYHO JeNaTh KpPAaTKHE COOOLIEHUS O pe3yJbTaTaX MPOEKTOB
WIH Y4YeOHBIX MCCIEAOBAaHUN, IpPU H3TOM TIPaMOTHO HCIIOJIb30BAThH
U3YYEHHBIM TOHATUHHBIM amnmapaT Kypca (QU3MKH, CONPOBOXAAThH
BBICTYIUICHUE NTPE3EHTALlAEH;

IPU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIIEIOBAaHUI pachpenessTh
00s13aHHOCTH B TpYIIE B COOTBETCTBUU C IOCTaBICHHBIMHU 3aJla4aMH,
CIEIUTHh 3a BBIIOJIHEHUEM IUIaHA JCUCTBUM, aJEKBATHO OLICHUBATH
COOCTBEHHBIM  BKJIAJl B  JIEATEIBHOCTh  TPYyNIbl,  BbICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoniy oOydenus B 8 kiiacce npemMeTHbIe pe3yabTaThl HA 0A30BOM ypOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIOJI30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JABUKEHUE
aTOMOB U MOJIEKYJI, arpETraTHbIE COCTOSIHUS BEILECTBA, KPUCTATUIMYECKHUE U
amMopHBIE TeNa, HACBHIUICHHBIH M HEHACBHIIEHHBIM Map, BIAXHOCTh
BO3/lyXa, TeMIepaTrypa, BHYTPEHHSISI DSHEPrus, TEIUIOBOM JBUTaTelb,
3JIeMEHTApHbBIN AJIEKTPUUECKHUM 3apsijl, FIEKTPUUECKOE I0JIe, MPOBOJIHUKU
U IUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
pa3nuyarh SBJICHHs (TEIUIOBOE pPACHIMPEHHE U C)KATHE, TEIUIoNepenaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWJUIAPHBIE SIBICHMS, UCIIAPEHUE,
KOHJICHCAIusl, IJIaBJIeHHWEe, KpuUcTauin3auus (OTBEpIEBaHUE), KHUIICHHE,
Teruionepeaaya (TemIonpoBOHOCT, KOHBEKIHS, U3ITy4EHUe),
AIIEKTpHU3ALUs TeJl, B3AUMOJEHCTBUE 3apsA0B, JEHUCTBUS AJIEKTPUUECKOrO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aMMOJCICTBUE MAarHuUTOB, JEWCTBUE
MarHuTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs MHIYKITHS)
0 ONHCAHWIO HUX XapaKTEpPHbIX CBONCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHHE HM3YyYEHHBIX (U3MUECKHX SBICHUN B
OKpYy’KalollleM MHpE, B TOM uHucie (PU3UUYECKHE SBJICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSHKEHUE W KamWUIApHBIE SBIECHUS B MPHUPOJIE,
KpUCTa/libl B Tmpupozae, uznydenue CoiHIa, 3amep3aHue BOJOEMOB,
MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TYMAaHA, UHES, CHEra, AIEKTPUUECKUE
ABJIEHUSI B aTMoc(epe, 3JIEeKTPUUECTBO KUBBIX OPraHM3MOB, MarHUTHOE
nojie 3eMiM, Apeld MoJI0COB, poJib MAarHUTHOIO MOJS JJs JKM3HU Ha
3emiie, MOJSIPHOE CUSIHUE, IPU 3TOM MEPEBOJUTH MPAKTUUECKYIO 3a7a4y B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUECKUX
SIBJICHUIM;

ONHCHIBATh U3yUEHHBIE CBOMCTBA TeN U (U3NYECKUE SBICHUS, UCIIOIb3Ys
dbusnueckue BEIUUHMHBI (TEMIEpaTypa, BHYTPEHHSISI YJHEPTHUsl, KOJIUYECTBO
TEIJIOTHI, yJieJdbHAs TEIJIOEMKOCTh BEIECTBA, YyJAEJIbHAas TeIuloTa



IUIaBJICHUS, YJIelbHasl TEIJIoTa M[apooOpa3oBaHus, yJeibHas TEIIoTa
CrOpPaHHs TOIUIMBA, KOI(PPUIMEHT TOJE3HOrO JEHCTBUS TEIJIOBOU
MAaIllMHbI, OTHOCUTEJbHAs BIAXHOCTh BO31yXd, JJIEKTPUUYECKHU 3apsn,
CUJIa TOKA, JJIEKTPUYECKOE HAIPSHKEHHE, CONPOTHUBIIEHUE IPOBOJHMKA,
yIEIbHOE  CONMpOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTb
AJIIEKTPUYECKOTO0  TOKa), TpU ONHCAHMM TPaBWIbHO  TPAKTOBAThH
(bu3HYECKUI CMBICT HCHOJIb3YEeMbIX BEJIWYUH, 0003HAUEHUS U EIUHUIIBI
(U3MYECKUX BEJIMYMH, HAXOAUTHh (OPMYJbl, CBS3bIBAIOIINE JIAHHYIO
(¢u3MYECKyI0 BEIUYHMHY C JAPYTUMHU BEIWYHMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUUNH;

XapaKTepu30BaThb CBOMCTBA Tel, (PU3NYECKUE SIBJICHUS U IPOLECCHI,
UCIIOJb3Ysl OCHOBHBIE IOJIOKEHUS MOJIEKYISIPHO-KMHETUUECKON TEOpUHU
CTPOEHHUS BEIIECTBA, MPUHLIMI CYNEPHO3ULUU IMOJEeH (Ha KaYECTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsaa, 3akoH OMa 11 yJacTKa LEnu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHUs DJHEPruM, IIpU H3TOM JaBaTh
CJIOBECHYIO (DOpPMYJIMPOBKY 3aKOHA M 3alKMCHIBATH €0 MaTEMaTHYECKOE
BBIPAXKEHUE;

OOBSCHATH (U3NYECKHE MPOLECChl W CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTyallud NPaKTUKOOPHUEHTHPOBAHHOI'O XapaKTEpa: BBISABIITH
IPUYUHHOCJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JOrm4ecKux
IaroB ¢ omnopod Ha 1—2 W3y4eHHBIX CBOMCTBA (PUBMUECKHUX SIBICHUH,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THbIE 3aJadyd B 2—3 JEHUCTBHSA, MCHOJb3Yys 3aKOHBl U
(dopMyiibl, cBsi3bIBaOLIME (DU3MUECKUE BEJIMYMHBI: Ha OCHOBE aHajIu3a
YCIIOBHSI 3a/layd 3aIlMChIBaTh KPATKOE YCIIOBHE, BBISABIATH HEIOCTATOK
JAHHBIX Uil pELIeHHs 3aJadd, BbHIOMpATh 3aKOHBI WU (POPMYJIBI,
HEOoOXonuMble Uil €€ penieHusl, NPOBOAUTH PAacYEThl U CpPAaBHUBATH
HOJTy4YE€HHOE 3HaUeHUe (PU3NUECKON BETUYUHBI C U3BECTHBIMU JIaHHBIMH;
pacrno3HaBaTh MNpOOJEMBbI, KOTOpPbIE MOXKHO PELIUTh MpPU HMOMOUIU
(bu3MUEeCKUX METOAOB, HCIOIb3Ysl OMNHCAHUE HCCIIEOBAaHUSA, BbIACIATDH
IIPOBEPSEMOE  MPEAIOJNOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSAKA
IIPOBEJICHUS UCCIIEI0OBAHUS, JENaTh BBIBOJBI;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKUX SBICHUW WIH
(u3nyecKux CBOWCTB TeN (KaNWUISIPHBIE SIBICHUS, 3aBUCUMOCTD JAaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIEPATypbl, CKOPOCTU MPOLIECCA OCTHIBAHUS U
HarpeBaHusl MPU M3IYUYCHUH OT LBETa H3JIydaromieil (MOrIonaroiei)
IIOBEPXHOCTH, CKOPOCTb MCHAPEHUs BOJBI OT TEMIEPATyphbl KUAKOCTU U
wiomaau €€ IOBEPXHOCTH, OJJIEKTpHU3alus Tel MW B3aUMOJACHCTBUE
JJEKTPUYECKUX 3apANIOB, B3aMMOJEWCTBHE TOCTOSHHBIX MArHHUTOB,



BU3YyaJIM3allMsl MarHUTHBIX IIOJIEW IIOCTOSIHHBIX MAarHUTOB, JIE€UCTBUS
MarHuTHOTO IOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHuTa,
CBOMCTBa DJIEKTPOABUTATENI TIOCTOSHHOTO TOKa): (OpMyJIMpOBaTh
poBepsieMbIe MPEATONIOKEHHsI, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py/10BaHus, ONMKCHIBATh XO/1 ONbITa U (POPMYIUPOBATH BHIBOJIBL;
BBIIOJIHATh ~ MPSAMBIE  W3MEPEHHS]  TEMIEPATYPbl,  OTHOCHUTEIBHOMN
BJIQXHOCTU BO3/yXa, CHUJIBI TOKA, HAMpSKEHUS C MCIOJIb30BaHUEM
aHAJIOTOBBIX NPHUOOPOB MU JATUMKOB (DU3MUECKUX BEJIMYMH, CPAaBHUBATH
PE3yNbTAaThl U3MEPEHUN C yIETOM 3aJJaHHON aOCOTIOTHOM MOTPEITHOCTH;
IPOBOJUTDH UCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYHUHBI OT
Ipyrol C UCHOJb30BAaHUEM MPSAMBIX HU3MEpPEHUN  (3aBUCHUMOCTH
COMPOTHUBJIEHUSI TMPOBOJHUKA OT €ro JUIMHBI, IUIOLAAM TOMEPEYHOro
CEYEHMS U YAEIBHOIO CONPOTUBIICHUS BEIIECTBA MPOBOAHUKA, CUJIBI TOKA,
UAYLIEro 4epe3 MPOBOAHMK, OT HANOpsDKEHWS Ha  [POBOJHUKE,
UCCJIEIOBAHUE TIOCJIEAOBATEIBHOIO U IApPAJUIEIBHOTO  COCAMHEHUNI
IPOBOJHUKOB): IUJIAHUPOBATh HCCIEJOBAaHUE, COOUpATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUsI, CIeAys NpPEeIOKEHHOMY IUIaHy, (PUKCHPOBATh
pe3ynbTaThl TMOJYYEHHOW 3aBUCMMOCTH B BHAE TaOJHIl U TpadHKOB,
JIeNaTh BBIBOJIBI I10 PE3YJIBTATAM MCCIIEOBAHUS;

IPOBOJUTh KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BeIUYMUH (yIesbHas
TEIJIOEMKOCTh ~ BEILIECTBA, COMPOTUBJIEHUE TMPOBOJHMKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATh W3MEPEHHUs, COOMpaTh
IKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CJIENysl NPEIJI0KEHHON WHCTPYKLIHH, U
BBIYMCIIATH 3HAUECHUE BEJIMUNHBI;

co0Ir0AaTh NMpaBuia TEXHUKU 0€30MacHOCTH IpU paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM,;

XapaKTepu30BaTh MPUHIUMBl JACWCTBUA HW3YYCHHBIX NPHUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OMNHCAHUA (B TOM YHCIE:
CHUCTEMA OTOIUIEHHUS JIOMOB, TUIPOMETp, MapoBas TypOMHA, amMIepMeTp,
BOJIbTMETP, CUETUMK DIIEKTPUUECKOW HHEPruH, 3JIEKTPOOCBETUTEIbHbIE
npuOOpPBI, HArPEBATENIbHBIE AITEKTPONPUOOPHI (IIPUMEPHI), ANEKTPUUECKUE
IPEIOXPAHUTEIH, JIEKTPOMArHUT, 3JIEKTPOABUIATENb IOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUSA O CBOMCTBaxX (PM3MYECKUX SIBICHUM M HEOOXOIUMbIE
(u3nyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HM3MEPUTENbHbBIC
npuOopbl TO CXeMaM HM CXEMaTUYHBIM pHUCYHKaM (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUIPOMETP, JIBHUraTeib BHYTPEHHETO
CrOPaHHUs, MIEKTPOCKOII, PEOCTAT), COCTABIATH CXEMBbI dJIEKTPUUECKUX



Hernen ¢ Mmocjae0BaTeIbHBIM U MapajuIeIbHBIM COSAMHEHUEM 3JIEMEHTOB,
pasziuyas ycIoBHbIC 0003HAYCHHS SJIEMEHTOB JJIEKTPUIECKUX IIETICH;
NPUBOAUTH  TNpUMEpPhl  (HAXOOWTh  WH(OpPMAIMIO 0  TIpPHUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMs (U3MYECKUX 3HAHWNW B TOBCEIHEBHOUN
KU3HH N1l obecrieueHust 0€30MacHOCTH Tpu oOparieHnu ¢ mpudbopamMu u
TEXHHYECKAUMHU yCTPOMCTBAMH, COXPAHECHUS 3JI0POBbS W COOIIOACHHS
HOPM JKOJIOTUYECKOTO TOBECHHSI B OKPY KaIOIIEH cpejie;

OCYIIECTBIIATh TMOUCK HWHGOpMAMK  (U3UIECKOTO COACPKAHUS B
WNHTepHeTe, Ha OCHOBE WMEIOMIMXCS 3HAHUH © MyTEM CpPaBHEHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIJCISATH  HMH(POPMAILIUIO, KOTOpas
SIBIISICTCS] IPOTHBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
WCIIOJIB30BATh NP BBITIOJIHCHUH YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
JTUTEPATypy (PU3AUECKOTO COJEp)KaHWs, CIPABOYHBIE MaTEpHUAIbI,
pecypcbl cetu IHTEpHET, BianeTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHust HHHOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIC MHCHMEHHBIC W KpPAaTKHE YCTHBIC COOOIICHMS,
0000mass uHPOpMALMI0O U3 HECKOJIBKMX HCTOYHUKOB (PUBHUUYECKOIO
comepkaHus, B TOM 4YHCIe MyONWYHO TPEACTABIATh PE3yJIbTAThI
MPOEKTHOM WJIM HMCCIIEIOBATEIHCKON JIEATEIbHOCTH, MPU 3TOM T'PaMOTHO
UCTIONb30BaTh M3YYCHHBIM TOHSATUWHBIA ammapar Kypca (U3HKH,
COTIPOBOXK/IaTh BBICTYIUICHHE MPE3CHTAIUCH;

IPU  BBITIOJTHEHUH YYEOHBIX TMPOEKTOB W HWCCIEAOBAHUN (HU3UIECKUX
MPOIIECCOB pacHpeNiesaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMH, CJICAUTH 32 BBHIMIOJHEHUEM IJIaHA JACHCTBUN U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIN BKJIaa B
NEeSATENHHOCTD TPYIIIHI, BEICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
TIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K xon1ty oOydenus B 9 kJiacce npeMeTHbIE pe3yJbTaThl HA 0A30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOb30BaTh TOHSITHS: CHUCTEMa OTcuéTa, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEILHOCTh MEXaHWYECKOTO NIBMKEHUSA, Achopmarus
(ympyrasi, mnjgacThyeckasi), TPEHUE, LEHTPOCTPEMUTEIbHOE YCKOPEHHUE,
HEBECOMOCTh M TEPETpy3KH, HEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJeOaHus U
BOJIHBI, 3BYK, WH(Qpa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U TallbHO30PKOCTh,
CHEKTPBI UCITyCKAaHUS W TIOTJIONICHMs, anbda, 0eTa- U raMMa-u3IIydeHHs,
U30TOIIBI, SI/IEPHAS] DHEPTETHKA;



pa3nauuath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MNPSMOJIMHENHHOE
JBWKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUXKEHHE, CBOOOJIHOE
naJieHue TeJl, pABHOMEPHOE JIBIXKEHHE MO OKPY>KHOCTHU, B3aUMOJICHCTBUE
TE€J, PEAKTUBHOE [BHKEHUE, KOJIEOATEIbHOE JBM)KEHHE (3aTyXarollue U
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KCHHE, OTPAKEHUE
3ByKa, NPSIMOJMHENHOE paclpOCTPAaHEHHUE, OTPAKECHHE U TNPEIIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3yloKeHHe OeJIoro CBEeTa B
CHEKTp M CJOXXEHHE CHEKTpPaJbHBIX IIBETOB, JUCIEPCUS CBETAa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHHE JIMHEWYATOrO CHEKTpa
U3ITyYEHHs) 10 ONIMCAHUIO UX XapaKTEPHBIX CBOKCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBIICHUE;

pacno3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpy’KarlleM Mupe (B TOM 4YHuCIEe (PU3NYECKHE SIBICHHUS B NPHPOJE:
IPWINBBI U OTIIUBBI, JBUXKEHUE IUTaHEeT COJIHEYHOM CUCTEMBI, pEaKTUBHOE
IBW)KEHUE JKHUBBIX OpPraHU3MOB, BOCHPHITUE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, ILIBETa Tell,
ONTHYECKHUE SIBJICHUS B MPUPOJE, OMOIOTMYECKOE NEUCTBUE BUIAMMOTIO,
yIbTPapUOIETOBOIO M PEHTTCHOBCKOIO H3IY4YCHHH, €CTECTBEHHBIM
paZMoOaKTUBHBIM (OH, KOCMHYECKHE Jy4yHd, PaJHOAaKTHUBHOE H3IyUYCHHE
NPUPOJHBIX MHUHEpAJOB, JIEWCTBUE PAAUOAKTUBHBIX W3JIYYEHUU Ha
OpraHu3M YeJIOBeKa), MPU STOM IMEpPEBOAUTh MPAKTHYECKYIO 3aJady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (U3UYECKHUX
SIBJICHUIM;

ONUCHIBATh U3yUEHHBIE CBOMCTBA TeNl U (PU3NYECKUE SIBICHMS, UCIIOJIb3Ys
¢dbu3nueckue BeNWYUHBI (CpElHSAs W MIHOBEHHAas CKOPOCTb Tejla MpH
HEPAaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEpPEeMEIleHHE, MyTh, YTrioBas
CKOpPOCTb, CHJIa TPEHUsS, CHJIa YOPYIOCTH, CHJIA TSKECTHU, YCKOPEHHUE
CBOOOJHOIrO TMajeHHsl, BEC Tejla, HUMIYJbC Tela, WMIIYJIbC CHIIBI,
MexaHudeckass paboTa M MOIIHOCTb, NOTEHIMAJIbHAS JHEprus Tea,
NOJHATOrO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMANbHAs HYHEPrUs CKaTON
NPYXKUHBI, KHHETHYECKas SHEpPrus, IOJIHAsg MEXaHU4YecKash >SHeprus,
NEPUOJ U YacToTa KOJIEOAHUM, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, ITOKA3aTeslb NPEJIOMIICHUS CPEABI), TP OMUCAHUU
NPaBUJIBLHO TPAKTOBaTh (U3MUECKUH CMBICT MCIOIb3YEMbIX BEIUYMH,
0003HaueHUd W eAUHMIBI (U3UYECKUX BEJIWYUH, HAXOAHUTH (DOPMYIIBI,
CBA3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTHMMH BEIUYMHAMM,
CTPOUTH IPaQUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKHUE SBIEHUS U IMPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTECHMS,



OPUHLMIT CYNEPHO3UIMK CHUJI, NPUHUUI OTHOCUTENbHOCTU ["amuies,
3aKkoHbl HpIOTOHA, 3aKOH COXpaHEHMs] UMIIYJIbCA, 3aKOHbl OTPAXEHUS U
IPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOIO U MAaCCOBOTO UMCET
OpU SJACPHBIX PEAKIHSIX, MPU 3TOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHa U 3alUCBIBATh €r0 MaTEMaTHUECKOE BBIPAKECHUE;

OOBSACHATh (PU3NYECKUE MPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTYyaIlMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIIATH
NPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOM Ha 2—-3 M3yYEHHBIX CBONCTBA (PU3MUYECKUX SIBICHHIM,
($u3nYecKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiate pacy€THbE 3adaud (OmUparoluecs Ha cuctemMy u3z 2-3
ypaBHEHUI), UCTOJb3Ysl 3aKOHBI U (POPMYJIbI, CBA3BIBAOUINE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIOBUS 3aJlayd 3allMChIBaTh KpaTKOe
YCIIOBHUE, BBISBISATh HEIOCTAIOIINME WJIM U30BITOUYHBIE JTaHHbIEC, BHIOUPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PELIEHUS, TPOBOJUTH PACUETHI U
OIICHWBATh PEAIUCTUYHOCTh TOJYUYEHHOTO 3HAYCHHUS (PHU3UIECKOU
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO PEUIUTh MPU MOMOIIH
(¢u3NYEeCKUX METO/IOB, MCIONb3Yysl OMHCAHME HCCIEIOBaHUS, BBLACIATH
IPOBEPSIEMOE  TPEIIOIOKEHUE, OLEHUBAaTh IPABWIBHOCTh IOPSAJIKA
NPOBEJCHHUS  MCCIEJOBAHMS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ybTaThl HAOIIOICHUH U OIIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKHX SIBICHUA WIH
¢u3nyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3axkoHa HproToHa, 3akoHa
COXPAHEHHUSl HSHEPrUM, 3aBUCUMOCTb IEpHoAa KOJEOAHWH MpPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIbIX KOJI€OaHUM, MPSIMOJIMHEITHOE PACIIPOCTPAHEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUYEHUE CBOMCTB M300paKEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pakeHWsI IpeaMeTa B coOuparolien
JWH3e, HAOMIOJEHNE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB W3IYUYEHUS):
CaMOCTOATENIbHO  COOMpaTh YCTaHOBKY M3 H30BITOYHOrO Habopa
o0Opy/sOBaHus, ONHUCBHIBATH XOJ  OMNbITAa U €ro  pe3yJbTaThl,
(opMyIUpOBATH BBIBOJIBI;

IPOBOJUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX U3MEPEHUH, onpeaenss
CpenHee 3HayeHue usMepsieMoll BenuuuHbl ((POKyCHOE paccTosiHuE
coOuparomeld JTUH3bI), OOOCHOBBIBaTH BBIOOpP CHOCO0a H3MEpPEHUs
(M3MEpUTENHHOTO MPUOOpa);

IPOBOJNUTh MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIONb30BAaHUEM TIPSMBIX HM3MEpPEHUH (3aBUCUMOCTh MYyTH OT BPEMEHU



IpU PaBHOYCKOPEHHOM JIB)KEHUU 0€3 HayaJbHON CKOPOCTH, IEpUOAa
KOJeOaHUM MaTeMaTHueCKOro MasTHHKa OT JUIMHBI HUTH, 3aBUCUMOCTH
yria OTpakKeHHUs CBeTa OT yrja MaJeHWs W yria MPEeJOMJICHHS OT yIiia
NaJIeHNsA): T[UIAHUPOBATh HCCJIEIOBAaHUE, CaMOCTOSITENIbHO COOMpAaTh
YCTaHOBKY, (PUKCHUpOBaTh pe3ysbTaThl IOJYYEHHOM 3aBUCHUMOCTH
bu3nUecKuX BEIMYMH B BUAE TaOIUIl UM T'paUKOB, JeJaTh BBIBOJIBI IO
pe3ylbTaTaM HCCIeI0BaHNUs;

NPOBOJANTh KOCBEHHBIE HW3MEpeHUs (U3NYECKUX BEIUYUH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tella MpH PpPAaBHOYCKOPEHHOM JBUKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsI, KECTKOCTh MPYKUHBI, KOIPPUIIUEHT
TPEHUs] CKOJBXKEHHUS, MeXaHWudeckas pabdoTa U MOUIHOCTb, 4YacTOTa M
nepuoa  KoieOaHWi MaTeMaTHYecKOro W TPYKMHHOTO MAasTHUKOB,
ONTHYECKAas Cuja coOuparomie JHMH3bI, PaguOaKTUBHBIN  (DOH):
IUTAaHUPOBATh M3MEPEHHUs, COOMpaTh SKCHEPUMEHTAIbHYIO YCTaHOBKY U
BBITIOJIHATh U3MEPEHUS, CIIeys MPEUIOKEHHON WHCTPYKIIUHU, BHIYUCIISITH
3HaYCHHUE BEJIMUMHBI U aHATTU3UPOBATH MOJYYCHHBIE PE3YIbTAThl C yUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

coOI0AaTh MpaBuia TEXHUKU 0€30MacHOCTH Mpu paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM H3YUYEHHBIX (DU3MYECKUX MOJIeTeH:
MaTepualibHasi TOYKa, a0CONIOTHO TBEPIOE TENO, TOYEHUHBIA HCTOUYHHUK
CBeTa, JydY, TOHKas JIMH3a, IUTAHETApHAas MOJENb aTroMa, HYKJIOHHas
MOJIe]Ib ATOMHOTO S]1pa;

XapaKTepU30BaTh MPHUHIUIBI  JEHCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha MX oOmnucaHus (B TOM YHUCIE:
CIHUJIOMETP, NATYMKH TOJIOKEHHUsS, PACCTOSHUS WM YCKOPEHHs, pPaKeTa,
9XOJIOT, OYKH, TMepHuckom, ¢oroanmnapar, ONTHYECKHE CBETOBOIBI,
CHEKTPOCKON, JO3UMETp, KaMmepa BuiabcoHa), uCHoONbB3ys 3HaHHUS O
CBOMCTBax (U3MYECKUX SBICHUW W HeoOxoaumble (GU3HUECKUE
3aKOHOMEPHOCTH,

UCTIOJB30BaTh CXEMbI i CXEMAaTHUHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBbHBIX MPUOOPOB M TEXHOJIOTMUYECKUX IPOIECCOB
OpU PELICHUH Y4eOHO-IPAKTHUUECKUX 3a/ay, ONTUYECKHUE CXEMBbl MJis
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3epKajie U coOMparouei JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  WHGOPMALMIO O  MpPUMEPax)
NPAaKTHYECKOTO HCIOJB30BaHUs (DU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HH N1l obecrieueHnust 0€30MacHOCTH Mpu oOparieHnu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUsSI 3J0POBbSI U COONIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY KaIOIIEH cpejie;



OCYIIECTBIATh MOUCK HWHGOpMaUK  (U3UYECKOTO COJACpPKAHUS B
WHuTepHeTe, caMOCTOATENBHO (POPMYIIHUPYsI TOMCKOBBIN 3a1Ipoc, HaXOAUTh
NyTH OINpPEAENICHUs IOCTOBEPHOCTU MOJIYyYEHHOW MHPOpPMalUU Ha OCHOBE
UMEIOINXCS 3HAHUM U TOTIOJIHUTEIbHBIX HCTOYHHUKOB,;

UCIIOJIb30BaTh MPH BBHIMOJIHEHUN YYEOHBIX 3a/laHUil HAayYHO-TIOMYJISPHYIO
JAUTEepaTypy  (PU3MYECKOro COAEpXkaHMs, CIPAaBOYHbIE MaTEepUalbl,
pecypcbl cetu HTepHeT, BiaieTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POPMALMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIC W YCTHBIE COOOIEHUS HA OCHOBE
uHGOpMaAIllMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO MPEACTABIATh PE3ybTaThl IPOEKTHOM WM UCCIIEN0BATENbCKON
NEeSATEeNbHOCTH, TMPU O3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yUYEHHBIN
NOHATUUHBIA anmapar M3y4yaeMoro pasiaena (U3HKA U CONPOBOXKAAThH
BBICTYIUICHHE TMpe3eHTalel ¢ yd4é€ToM OcoOeHHOCTEeH ayAuTOpuu
CBEPCTHHUKOB.
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dusnueckue BEJINYNHEBI U UX
U3MEpeHue

Ypok-uccnenosanue "M3mepenne
TEeMIIepaTypbl NPy NOMOIIH
AKHUJKOCTHOTO TEPMOMETpPA U JaTUYHKa
Temneparypsl"”

MeTo/1pI Hay4YHOTO TTO3HAHMUS.
Onucanue pU3NYECKUX SABICHUN C
IIOMOLIBIO MOJENEN

VYpoxk-uccienoanue "[IpoBepka
TUIOTE3bI: 1aJbHOCTD MOJIETA IIAPHKA,
IIIIEHHOTO TOPU30HTAJIBHO, TEM
Ooubl1e, yeM OoJIbIIe BHICOTA ITyCcKa"

Crtpoenue BeniectBa. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE
BELIECTBA

JIBM>KEHME YaCTHUI BEIlIeCTBa

KoaunuyecTBOo 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThI

Jara
H3Y4YeHH S

JIEKTPOHHBIE

nudposbie
o0pa3oBaTejibHbIE

pecypchl

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a

bubmuoreka [JOK
https://m.edsoo.ru/ff09fe0a

Bbubnuoreka [JOK



10

11

12

13

14

15

16

17

18

19

VYpok-uccnenoanue «OMbITHI 11O
HaOJIIOICHUIO TETIJIOBOTO PACIIUPEHUS
ra3oB»

ArperaTHble COCTOSTHUS BEILIECTBA

Oco0eHHOCTH arperaTHhIX COCTOSTHUHN
Bozbl. O000IIEHNE 110 pa3eny
«ITepBoHauanbHbIC CBEAECHUS O
CTPOCHHH BEIECTBAY

MexaHnnueckoe JBHKEHUE.
PaBHOMEpHOE U HEpAaBHOMEPHOE
JBUYKEHUE

CxopocTb. EauHuIiibpl ckopoctu

Pacuer IMyTH 1 BpCMCHU ABUXKXCHUA

Nuepuusa. Macca — Mepa HHEPTHOCTH
Te

IInoTHOCTE BemiecTBa. Pacuet macchl
u 00beMa Telia MO €ro IIOTHOCTH

Jlaboparopras pabota «OnpenencHue
IUIOTHOCTH TBEPAOTO TEJIa»

Pemtenue 3amay mo reme "[HoTHOCTE
BelrecTna"

Cuna xak XxapakTepuCTHKa
B3aumogpercTaus Ten. Cuna

https://m.edsoo.ru/ff0a013
e

bubnuoreka [JOK
https://m.edsoo.ru/ff0a0378

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a05¢c6

bubmmorexa [IOK
https://m.edsoo.ru/ff0a079¢
bu6nuoreka [JOK
https://m.edsoo.ru/ff0a0ae4
bub6mmorexa [IOK
https://m.edsoo.ru/ff0a0c10
bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0fee

bubmuoreka [JOK
https://m.edsoo.ru/ff0al23c
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27
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yrapyroctd. 3akoH ['yka

JlaGopatopHnas pabora «3yuenue
3aBUCUMOCTH PaCTIKCHHS
(medopmanyn) NPy UHBI OT
MPUIIOKEHHOMN CHJIBI)

SIBnenue Tsarorenus. Cuiia TSHKECTH

CBs13bp MEX]ly CUIION TAKECTH U
Mmaccol Tena. Bec Tena. Pemenue
3azad4 o teme "Cuna Tsokecta"

Cuna TsKecTH Ha IpyTruX IUTaHeTax.
@u3nyecKre XapaKTepUCTUKH TUIAHET

N3smepenune cun. JJunamomerp

Bec tena. HeBecomocTh

CrnosxeHue IByX CHJI, HallpaBJIEHHbIX
10 OJTHOM IPSIMOM.
PaBHOelicTBYIOIIASA CHIT

Pemenue 3agau no reme
"PaBHoaeiicTByrOmIas cui"

Cuna tpenus u e€ Bupl. TpeHue B
MIPUPOJIE U TEXHUKE

Jlaboparopnas pabota «3ydeHwne
3aBUCUMOCTH CUJIbI TPCHHUA
CKOJIBXCHHUS OT CUJIbI JaBJICHUA U
XapakTepa COMPUKACAIOIINXCS
MOBEPXHOCTEN»

bubnuoreka [JOK
https://m.edsoo.ru/ff0al778

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a1502
bu6mmorexa [IOK
https://m.edsoo.ru/ff0al8cc
bu6nmoreka [IOK
https://m.edsoo.ru/ff0al778

bu6nuoreka [JOK
https://m.edsoo.ru/ff0ala70

bu6nuoreka [JOK
https://m.edsoo.ru/ff0alb9c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alcc8
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34

35

36

37

38

39

Pemenue 3amau Ha onpenencHue
PaBHOJICHCTBYIONIEH CHJITBI

Pemrenue 3agaud mo remam: «Bec
tenay, «I['padpuueckoe nzodpaxkeHue
cuy, «Cunbby, «PaBHOACHCTBY OIS
CHII»

KoHTposbHast paboTa 1mo Temam:
«MexaHndeckoe JBMKeHHne», «Macca,
IUIOTHOCTBY, «Bec Tenay,
«I'paduueckoe n3o0pakeHne CUID»,
«CHIIBI»

Hasnenue. CriocoObl yMEHbIICHUS U
YBEIINYCHUS TaBIICHUS

JlaBrienue ra3a. 3aBUCUMOCTb
IaBJIECHMS Ta3a OT 00bEMa,
TeMIIepaTypsl

[Tepenaua naBieHust TBEPABIMU
TCJIaMU, ) KUAKOCTAMU U I'a3aMU. 3aKOH
ITackansa

JlaBiaeHue B )XUAKOCTH U rase,
BBI3BAHHOE JIEHCTBHUEM CHIIBI TSKECTH

Pemenue 3anau o teme «JlapneHue B
JKHMIKOCTH U rase. 3axkoH Ilackaisy»

Coobmaromuecst cocyapl

I'mpopaBnuueckuit mpece

bu6mmorexa [IOK
https://m.edsoo.ru/ff0alde0

bubnuoreka [JOK
https://m.edsoo.ru/ff0a20a6

bubnuoreka [JOK
https://m.edsoo.ru/ff0a2376

bubmuoreka [JOK
https://m.edsoo.ru/ff0a25b0

bubmuoreka [JOK
https://m.edsoo.ru/ff0a2718
bubmuoreka [JOK
https://m.edsoo.ru/ff0a2826
bu6mmorexa [IOK
https://m.edsoo.ru/ff0a2970
bu6nuoreka [IOK
https://m.edsoo.ru/ff0a3136
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45

46

47

48

49

50

ManowmeTtpsl. [TopuineBoit
KHUJIKOCTHBIN Hacoc

ATtMocdepa 3emi 1 MPUIUHBI €€
CYILECTBOBaHUS

Bec Bo3nyxa. ATmMochepHOe 1aBieHue

W3mepenue atMoc(epHOro JaBiIeHHUS.
OmnsiT Toppuuennu

3aBUCHUMOCTB aTMOC(EepHOTO
AABJICHUA OT BBICOTHI HAJl YPOBHCM
Mopst

Bapomertp-anepoua. ATmocdepHoe
JIaBJICHUE HA Pa3JIMYHBIX BBICOTAX

Pemenne 3anau mmo teme "
AtmocepHoe naBienue"

JlelicTBue )KUIKOCTH U Ta3a HA
MIOTPY>KEHHOE B HUX TEIIO.
Apxumenosa cuia

Jlaboparopuas pabota «Onpenenenue
BBITAJIKABAIOIIEH CUJIIBI,
JNEWCTBYIOLIEH HA TEJIO, TOTPYKEHHOE
B KHUJIKOCTb)

Jlaboparopnast paboTa mo Teme
«HccnenoBanue 3aBUCUMOCTH Beca
TeJa B BOJIE OT 00bEMA MOTPYKEHHOM
B )KHJIKOCTb YaCTH TEJIa»

IImaBanue ten

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a2bSa
bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2bSa
bubmuoreka [JOK
https://m.edsoo.ru/ff0a2da8

bubmuoreka [JOK
https://m.edsoo.ru/ff0a2fc4

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a2fc4

bub6nuoreka [JOK
https://m.edsoo.ru/ff0a3276

bubmuoreka [JOK
https://m.edsoo.ru/ff0a33fc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

bubmnnoreka [JOK
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52

53

54

55

56

57

58

59

Jlaboparopnas pabota
"KonctpyupoBanue apeomeTpa wiu
KOHCTPYUPOBAHUEC JIOAKH U
onpeaeeHue e€ rpy30noabEMHOCTH"

Pemenue 3ama4d o remam: «llnaBanue
cyaoB. BoznyxomiaBanuey,
«JlaBneHue TBEpABIX TN, KUAKOCTEH
M Ta30B»

Kontponbhas paboTa mo teme
«/laBiieHUE TBEPIBIX TEI, KHUIKOCTEH
Y Ta30B»

Mexanuyeckasi paborta

MomuocTs. EMUHUIEI MOIITHOCTH

Ypoxk-uccienopanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOi MPU
NoabEME IO JIeCTHHIE"

[IpocTteie MexaHu3Mbl. Poryar.
PaBHOBecue cui Ha peruare

Peryaru B TexHuke, OBITY M IPUPOJIE.
Jlaboparopnas pabota
«HccnenoBanue ycrioBHii paBHOBECHS
pbIyara

Pemenue 3amay o temMe «Y CIIOBUSA
paBHOBECHS pblUara

0.5

https://m.edsoo.ru/ff0a3a9
6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3654

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3{82
bub6mmoreka [IOK
https://m.edsoo.ru/ff0a3{82

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a478e

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a48a6
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64

65

66

67

68

Koaddumment mosesnoro aecTeus
MexaHu3ma. Jlaboparopnas pabota
«3mepenue KII/] HaknoHHOM
TIOCKOCTH

Pemenune 3agau mo teme "Pabora,
MomHocTh, KITJT"

MexaHnueckasi S3Heprusi.
Kunernueckas ¥ noTeHIMaIbHAas
SHEprus

3aKOH COXpaHEHMSI MEXaHUYECKON
SHEPruu

YPOK-3KCIIEPUMEHT 110 TEME
"DKCIEpUMEHTAIBHOE ONIPEAEIEHUE
U3MEHEHUS] KUHETUYECKON U
MIOTEHIMATIbHON SHEPTUU IPU
CKaThIBaHUHM TeJa 110 HAKIOHHOM
IJI0CKOCTH"

KonTponbhas pabota no teme
«PaboTa 1 MOIIHOCTb. DHEPTUSD)

PesepubIit ypok. PabGoTta ¢ Tekctamu
o teMe "MexaHuueckoe ABIKeHue"

Pesepubiit ypok. PabGoTta ¢ Tekctamu
o TeMe "JlaBieHue TBEPABIX TeN,
JKUJKOCTEN U ra3oB"

PesepBubIit ypok. PabGorta ¢ Tekctamu
o TeMe "PaboTta. MOIHOCTb.
Oueprus"

0.5

bubmmoreka [IOK
https://m.edsoo.ru/ff0a4c48

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0a4360

bubmuoreka [JOK
https://m.edsoo.ru/ff0adee6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adffe
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8 KVIACC

KoaunvecTBo yacos JIeKTPOHHbIE
Ne T Hara nugposbie
eMa ypoka
n/n P Bcero Kontpoabueie  Ipaxruieckue u3ydeHusi oOpa3oBaTesibHbIE
padoThI padoThI pecypest
OcCHOBHBbIE TIOJIOKEHUSI MOJIEKYJISIPHO-
KMHETUYECKON TEOPUU U UX ONIBITHBIE 1 brbsmorexa LOK
P https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS
Macca u pa3mep aTOMOB ¥ MOJIEKYJI 1
Monenu TBEpAOrO, KUIKOTO U | bubnnorexa [JOK
ra3000pa3HOro COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OObscHeHnE CBOMCTB TBEPAOIO,
MHUJIKOTO U Ta3000pa3HOI0 COCTOSIHUM |
BEILIECTBA HA OCHOBE OJIOKEHUI
MOJIEKYJISIPHO-KUHETUUECKOU TEOPHUH
Kpucrannuueckue u amopdHbIe TeIa 1 bubnmorexa LIOK
P P https://m.edsoo.ru/ff0a5800
CMaunBaHue U KanWUISIPHOCTbD. | bubnuoreka [IOK
[ToBEpXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
bubmmoreka [JOK

T 1
CLIIOBOC PACIIMPEHHE 1 Catue https://m.edsoo.ru/ff0a5a26

Temneparypa. CB43b TeMIEpaTypbl CO
CKOPOCTBIO TETJIOBOTO JIBUYKEHUS 1
YaCTHII

Baytpennss sueprusi. CriocoObl bubmuoreka [JOK

M3MEHEHUs1 BHYTPEHHEHN SHEPruun https://m.edsoo.ru/ff0a5c60
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13

14

15

16

17

18

19

20

Buasl Tennonepenaun

Ypok-koHpepermus "IIpakTrueckoe
HCIMOJIb30BAHUE TEIJIOBBIX CBOMCTB
BEILIECTB U MAaTEPUAJIOB B IIEJISIX
sHeprocoepekeHus "

KonngecTBo TEmIOTHL. Y AeIbHAS
TCINNIIOEMKOCTh

YpaBHeHUE TEIIOBOTO OasiaHca.
TermmooOMeH 1 TeTIoBOE paBHOBECHE

Jlaboparopnas pabota
"UccnenoBanue siBIEHUA
TerI000MeHa MPU CMEUTMBAaHUUT
XOJIOJTHOM Y TOopsiueit BOAbI"

PacueT xkoandecTBa TEIIOTHI,
HEOOXOIMMOTO JIJII HarpeBaHus Teja
Y BBIJICIISIEMOTO UM TIPH OXJIAKIECHUN

JlaboparopHnast paborta "Onpenenenue
yIEJIbHON TEeINIOEMKOCTH BellecTBa"

DHeprus TOIMBA. Y JebHas TeIoTa
CropaHus

[InaBnenue u oTBEpCBaHUE
KPUCTAJUTMYECKUX TeJl. Y AeIIbHAs
TEIUIOTA ILIABIIEHUS

JlaboparopHast pabota "Onpeznenenue
yZEJIbHOM TEIUIOTHI IUIaBJIeHUs Jibaa"

[TapooOpa3oBaHue U KOHICHCAIHS.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6412

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a65¢c0

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7088

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a6a98

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a6bb0
bu6mmorexa [IOK
https://m.edsoo.ru/ff0a7bSa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a71d2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a72fe

bubmnnoreka [JOK
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24
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26

27

28

29

Hcnapenue

Kunienue. Y nenbHas temiora
napooOpa3oBaHUs M KOHJICHCAITUH.
3aBUCUMOCTD TEMIICPATYPhI KHUIICHUS
oT aTMOC(EepHOTO JaBICHUS

BnaxHocTs Bo3ayxa. JlaboparopHas
pabora "Omnpenenenue
OTHOCUTEIHLHOM BIAXKHOCTH BO3IyXxa"

Pemenue 3agau Ha onpeneneHne
BJIAJKHOCTH BO3/lyXa

[IpuHUMIBI pabOTHI TEMIIOBBIX
neurateneit. [lapoBas TypOuna.
JIBUraTens BHYTPEHHETO CrOPaHUs

KIIJI TenmoBoro asurares.
TemnnoBble ABUraTEIN U 3alUTa
OKpYKarolIei cpeibl

3aKOH COXpaHEHHs U MIPEeBPALCHUS
SHEPTUH B TEIJIOBBIX MPOIIECCaX

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMme "TenoBrIe IBJICHUS.
N3meHeHune arperaTHbIX COCTOSTHUIN
BerecTa"

KonTponbhas pabota mo teme
"TermnoBele gBiaeHud. I3MeHeHHE
arperaTHbBIX COCTOSIHMM BemiecTa"

DnekTpuzanus Tei. J[Ba poaa

https://m.edsoo.ru/ff0a740
c

bubmuoreka [JOK
https://m.edsoo.ru/ff0a786¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a7c7¢c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a83f2

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a86ae
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39

IEKTPUUYECKHUX 3aPsJI0B
VYpok-uccnenoBanue "IneKTpusanusl
TeJl UHAYKIUEN U IIPU
COTMPUKOCHOBEHHUH"

B3anMopeincTere 3apssKeHHBIX TEIL.
3akon Kynona

DNEeKTpUUYECKOE MOoJeE.
HanpskeHHOCTD 371€KTpUUYECKOTo
nosist. [IpuHDMn cynepnosuuuu
BJIEKTPUYECKUX MOJIEH

Hocurenu snexTpudeckux 3apsiaos.
DOnemeHTtapHbli 3apsaa. CTpoeHue
aToma

[IpoBOAHUKY U TUAIIEKTPUKU. 3aKOH
COXPAHEHHUS MNIEKTPUYECKOTO 3apsAa

Pemenue 3aga4 Ha npuMEHEHNE
CBOMCTB 2JIEKTPUUYECKUX 3apsI0B

DneKTpUYeCKU TOK, YCIOBUS €r0
CyIIecTBOBaHHUSA. VICTOUHUKHI
AIIEKTPUYECKOTO TOKa

JlericTBUS DIIEKTPUYECKOTO TOKA

VYpok-uccnenosanue "Jleiictue

QJICKTPHUYCCKOTIO IT0JIA Ha ITPOBOJIHUKHA

U JUDJIEKTPUKH"

DNEeKTpUYECKU TOK B METaJLJIax,
KHUIKOCTSAX U razax

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a87e4

bubmuoreka [JOK
https://m.edsoo.ru/ff0a8ala

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a8ef6
bu6mmorexa [IOK
https://m.edsoo.ru/ff0a90cc

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a95a4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a96b2

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a9838
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DneKkTpuyecKkas merb U €€ COCTaBHbBIS
YacTH

Cuna Toka. JlabopatopHas pabora
"M3mepeHue u peryJupoBaHUE CUIIbI
TOKa"

DNeKTpUUecKOe HapsKeHUE.
Boasr™etp. JTaboparopHas pabota
"N3mepenue u peryiupoBaHue
HanpspkeHus"

COHpOTI/IBHCHI/IC IMPOBOJHUKA.
YaenbHOE COIIPOTUBJICHHUC BCIICCTBA

JlaGopatopHnas pabora "3aBUCUMOCTh
AJIEKTPUUYECKOTO COMTPOTUBIICHUS

MIPOBOJIHUKA OT €T0 JJTUHBI, IJIOIIA !
MOTIEPEYHOr0 CEUYeHUs U MaTepuana”

3aBUCUMOCTb CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma 1715 yyacTka
Lenu

Jlaboparopnas pabota
"UccnenoBanue 3aBUCUMOCTH CHITBI
TOKa, HJIYIIET0 Yepe3 Pe3nucTop, OT
COTIPOTHUBIICHUS PE3UCTOPA U
HanpspKeHus Ha pe3ucrope”

HOCJ’IGI[OB&TCJ'II)HOG " IMapaJljICJIbHOC
COCIMHCHUS ITPOBOIHUKOB

Jlaboparopnas padota "[IpoBepka
MpaBUJIa CI0KCHUS HAMPSHKSHUH MPH

0.5

0.5

bu6mmorexa [{JOK
https://m.edsoo.ru/ff0a8bd6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a%e14

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0aa738

bu6nuoreka [IOK
https://m.edsoo.ru/ff0aa738

bubmuoreka [JOK
https://m.edsoo.ru/ff0aad44a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa04e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aaa58



49

50

51

52

53

54

55

MOCJIeI0BATEILHOM COETMHEHUH
JIIBYX PEe3UCTOpOB"

Jlaboparopuas padota "IIpoBepka
TIpaBWJIA JJISI CHITBI TOKA MPU
MapajuIeIbHOM COCTMHCHUHN
pe3uctopon”

Pemenue 3agau Ha npuMeHEeHNE
3akoHa Oma JUisi pa3IuyHOTO
COCTMHEHMSI TIPOBOJHUKOB

PaboTa 1 MOIITHOCTH AJIEKTPHUECKOTO
ToKa. 3akoH Jlxoynsa-Jlenma

Jlabopartopnast pabota "Onpenenenue
PpaboThl U MOILITHOCTHU AJIEKTPUUYECKOTO
TOKa"

DneKTpuyecKre HenH U MOTpeOuTenu
ANEKTPUYECKOM SHEPTUU B OBITY.
KopoTkoe 3ambikaHue

[ToaroroBka K KOHTPOJILHOM paboTe
1o TemMe "DINEeKTPUIECKUE 3apsi/bl.
3apsKeHHbIE Tea U UX
B3aumoencTBus. [locTostHHbII
ANEKTpUYECKUil TOK"

Konrponsnas pabora o Teme
"DnekTpuuecKue 3apsbl.
3apspKeHHBIC Tela U UX
B3auMoAecTBuUs. [IoCTOSHHBIN
AIEKTPUYECKUN TOK"

bubnmoreka [JOK
https://m.edsoo.ru/ff0aadle

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aaf8a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ab124

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ab3e0

bu6mmorexa [{OK
https://m.edsoo.ru/ff0ab660

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abd2c

bu6nuoreka [JOK
https://m.edsoo.ru/ff0abeal
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IlocTostHHBIE MarHuThbl, UX
BSaHMOHeﬁCTBHC

VYpoxk-uccienopanue "M3yuenue
HOJIEH IIOCTOSHHBIX MarHUTOB"

MaruutHOe mojie. MarHuTHOE I10J1€
3eMJIH U €ro 3HaueHue I )KU3HU Ha
3emie

OnbIT OpcTeaa. MaroutHoe nose
AIEKTPUIECKOTO TOKa MarHuTHOE
I10JI€ KaTYIIKH C TOKOM

[IpuMeHeHue JIeKTPOMAarHuTOB B
texHuke. Jlaboparopnas pabota
"U3yueHue neicTBUSI MAarHUTHOTO
I10JIs1 HA TIPOBOJIHUK C TOKOM"

DNEeKTpOABUTATEINb TIOCTOSTHHOTO
ToKa. Mcnonp3oBanue
3JIEKTPOJBUIATENIEN B TEXHUYECKUX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.
JlaboparopHnast pabota
"KoHcTpynupoBaHue 1 U3y4EHUE
paboTHI AJIeKTpoaABUTATENS "

OnbiTel Papajes. 3aKOH
3JIEKTPOMATHUTHON UHIYKIIHMH.
IIpaBuino Jlenna

Dnekrporereparop. CrocoOs
MOJTyYEHUS JIEKTPUIECKON SHEPTUU.
DNEKTPOCTaHIIMK Ha BO30OHOBIISIEMBIX
HMCTOYHHUKAX SHEPTUU

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

bu6mmoreka [{OK
https://m.edsoo.ru/ff0acOba

bubmmorexa [IOK
https://m.edsoo.ru/ff0ac1d2

bubnmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac86¢
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[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIeKTpUYECKue u
MAarHUTHBIC SIBJICHUS"

KonTponbhas pabota no teme
"DNeKTpUUEeCKUE U MarHUTHbBIE
SIBIICHUS"

PesepBHblit ypok. Pabota ¢ Tekctamu
o teme "TernsoBeie siBiIeHUS"

PesepBHblit ypok. Pabota ¢ Tekctamu
o teme "[locTosiHHBII
NEKTpUYECKUI TOK"

PesepBHblit ypok. Pabota ¢ Tekctamu
1o teme "MarHuTHbI€ sIBIeHUS"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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bu6mmorexa [IOK
https://m.edsoo.ru/ff0acb14

bu6mmorexa [IOK
https://m.edsoo.ru/ff0accSe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6



9 KJIACC

KoanuecTBo 4acos DJIeKTPOHHbIE
Ne TeMa VboKa Hara nudposbie
M K
n/n P Bcero Koutpoaeubie  IpakTuteckue u3ydyeHusi oOpasoBaTe/bHbIE
padoThbI padoThbI pecypebi
Mexanudeckoe OBUKEHUE. |
MarepuanbHas TOUKa
Cucrema orcueTa. OTHOCUTEIHHOCTh | bu6mmorexa [JOK
MEXaHUYECKOTO ABMXKCHUS https://m.edsoo.ru/ff0ad474
PaBHOMepHOE npsMONUHENHHOE | bubmuorexa [IOK
JIBYDKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE npsAMOIUHENHOE
nBrokeHue. CpeHsisi ¥ MTHOBEHHas 1
CKOPOCTb
[IpsimonuHeitHOE paBHOYCKOPEHHOE 1 bubmmoreka [IOK
JIBHOKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOoCTh IPSMOJIMHENHOTO
PaBHOYCKOPEHHOTO JIBH>KECHHSI. 1
I'paduk ckopoctr
JlaboparopHas padota "Onpenenenue
YCKOpPEHHUS Tena Ipu 1 1 bubnuotexa [JOK
PaBHOYCKOPEHHOM JABUXEHHUH I10 https://m.edsoo.ru/ff0adb18

HAKJIOHHOH IIIOCKOCTH"

CBobOoguoe nagenne ten. OnbITh
T'annnes

PaBHOMEpHOE ABMKEHUE 110 1 bubmuoreka [{OK
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okpyxHOCTH. [lepruon u yactora
oOpamienus. JInaeiHas u yrioBas
CKOPOCTH

IleHTpOCTPEMUTENIBHOE YCKOPEHUE

ITepssiit 3axkoH HproTona. BekTop
CHIJIBI

Bropoii 3akoH HeroTOHA.
PaBHOpelicTBYIOIIAA crita

Tpernii 3akoH HproTOHA.
Cyneprio3unus cui

Pemenue 3agau Ha npuMeHeHUE
3ak0oHOB HproTOHA

Cuna ynpyroctu. 3akoH ['yka

Pemenue 3agad mo reme «Cria
YIIPYTOCTHY

JlabopaTopHas paborta «OnpeneneHue
KECTKOCTH TIPY>KUHBD)

Cuna tpenus

Pertennie 3agau mo reme «Cua
TPEHUS»

JIaGopatopHas pabota "OnpezneneHue
Kod(duUIlMeHTa TPEHUS CKOJBXKEHUS "

Pemenue 3amau no treMe "3aKOHEBI
Herotona. Cuna ynpyroctu. Cuna
TpeHus"

https://m.edsoo.ru/ff0ael7
6

bu6mmorexka [JOK
https://m.edsoo.ru/ff0ae612
bu6mmoreka [JOK
https://m.edsoo.ru/ff0ae72a
bu6mmoreka [JOK
https://m.edsoo.ru/ff0ae982
bu6mmoreka [JOK
https://m.edsoo.ru/ff0aebbe
bu6mmorexa [JOK
https://m.edsoo.ru/ff0aeca2

bu6moreka [JOK
https://m.edsoo.ru/ff0ace28
bu6mmoreka [IOK
https://m.edsoo.ru/ff0af738
bu6mmoreka [JOK
https://m.edsoo.ru/ff0afa26
bu6mmoreka [JOK
https://m.edsoo.ru/ff0af8be

bubmuoreka [{OK
https://m.edsoo.ru/ff0afb8e
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31

Cuna TsOKeCTH U 3aKOH BCEMHUPHOT'O
TATOTCHUA. YCKOpCHI/IC CBO60,I[HOFO
nagcHusa

Ypok-koHpepennus "JIBuxeHue Ten
BOKPYT TPaBUTAI[MOHHOTO IIEHTpa
(Conueunas cucrema). ['anaktuxu"

Pemenue 3amau no teme "Cuna
TSDKECTU U 3aKOH BCEMUPHOTO
TAroreHus"

IlepBas kocMHuuecKas CKOPOCTb.
HesecomocTs 1 neperpysku

PaBHOBecue mMaTepuanibHOW TOUKH.
AOGCOTIOTHO TBEPAOE TETO.
PaBHOBecue TBEpIOTO TENA C©
3aKPEIUIEHHONW OCBIO BPAILCHUS

MowmeHT cuisl. LleHTp TsKxecTH

Pertenne 3agau mo reme "MoOMEHT
cuibl. LleHTp TsxecTn"

[ToaroroBka K KOHTPOILHOM paboTe MO
TeMe "MeXxaHNnYeCKOe IBUKEHUE.
B3aumoneiictBue Ten"

Konrponsnas pabora o Teme
"MexaHn4ecKOoe IBIKEHUE.
Bsaumoneiictsue Ten"

Nmnynbe Tena. Umnynbse cuiibl. 3aKoH
COXpaHEHUs UMITyJIbCa. YIIPYroe U
HEYIPYroe B3anMOJECHCTBHE

bu6mmoreka [{OK
https://m.edsoo.ru/ff0af044

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af5{8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0af33c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0afe36

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b02b4

bubnuoreka [JOK
https://m.edsoo.ru/ff0b0408

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b06ec

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b07fa
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43

Pemrenue 3agad mo reMe "3akoH
COXpaHEHUs UMIyJibca"

Ypok-koupepenius "PeakTuBHOE
JIB)KCHUE B MPUPOJIE U TEXHUKE"

Mexann4deckas pa60Ta 1 MOIITHOCTB

PaGora cuibl Ts:KECTH, CHITBI
YIPYTOCTH U CUJIbI TPEHHUS

JIaGoparophas pabota «OnpeneneHue
paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JBM)KEHUH TEJa O
TOPU30HTAIILHON TIOBEPXHOCTH

CBs13b 3HEPTUM U PAOOTHI.
[ToTenumanpHas SHEPTUs

Kunernueckas sneprus. Teopema o
KMHETUYECKON SHEPrUu

3aKOH COXpaHEHUs SHEPTUHU B
MCXaHUKEC

JlaboparopHas pabota «3ydeHnue
3aKOHA COXPAHEHUS SHEPTHI»

KonebarensHoe JABMXKXCHUEC U €TI0
XapaKTCPUCTHUKHU

3aryxaromue KoueOaHusl.
Boinyxnennsie konebanus. Pezonanc

MareMaTH4ecKuil ¥ Npy>KUHHBINA
MasTHUKU

bub6mnoreka [IOK
https://m.edsoo.ru/ff0b096¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0ag4
bubmuoreka [{OK
https://m.edsoo.ru/ff0b0db8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b0c32

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b12fe
bu6mmorexa [JOK
https://m.edsoo.ru/ff0b1858
bu6nmoreka [JOK
https://m.edsoo.ru/ff0b20{0
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Ypoxk-uccienoBanue «3aBUCUMOCTh
repro/a KojiebaHu OT JKECTKOCTH
MIPYKUHBI U MAcChl Tpy3a»

[IpeBpaieHe sHepruu npu
MEXaHUYECKUX KOJIeOaHMsIX

JlaboparopHas pabota «Onpenenenue
4acTOTHI U NIepUoia KojeOaHui
MPYXKUHHOTO MasiTHUKa»

JlabopaTopHas pabota «IIpoBepka
HE3aBHCUMOCTH MEePUOJIa KOJIeOaH i
rpy3a, MOJBEIICHHOTO K HUTH, OT
MAacChI Tpy3a»

Mexaunueckue BoJIHEL. CBOMCTBA
MEXaHU4eCKHX BOJIH. [IponosibHbIE 1
MIOIIEPEYHBIE BOJHBI

VYpoxk-koH(pepenuus "MexaHuueckne
BOJIHBI B TBEpAOM Tene. CelicMuyeckue
BOJIHBI"

3Byk. Pacnipoctpanenue u orpaxeHue
3ByKa

Ypok-uccnenoanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHUYECKHUI PE30HAHC
Ypok-koH(pepeHIus "YIpTpa3ByK u
nH(ppa3ByK B IPUPOJIE U TEXHUKE"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b197a

bu6mmoreka [IOK
https://m.edsoo.ru/ffOblaec

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

bubmuoreka [{OK
https://m.edsoo.ru/ff0b21fe

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b23ca
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[ToaroroBka K KOHTPOJILHOM pabOTE MO
Teme "3aKOHBI COXPaHECHMUSI.
Mexanuuyeckue Kone6aHus ¥ BOJTHBI"

KonTponbhas pabota no teme
"3akoHbI coxpaHeHus. MexaHuueckue
KoseOaHus U BOJTHBI"

9HeKTp0MaFHI/ITHO€ II0JIC.
3J'IeKTpOMaFHI/ITHBIC BOJIHBI

CpoiicTBa QJICKTPOMAruuTHLIX BOJIH

Ypok-koudepennus "[lkana
AJICKTPOMArHUTHBIX BOJIH.
Hcnonbs3oBanue 31€KTPOMArHUTHBIX
BOJIH JJI1 COTOBOM CBS3H"

VYpok-uccnenosanue "Mzyuenne
CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C
MOMOIIBI0 MOOMITBHOTO TenedoHna"

Pemenue 3ala4 Ha OIIpCACIICHUC
HaCTOThI U JJIMHBI BHCKTpOMaFHHTHOfI
BOJIHBI

DneKTpoOMarHuTHas pUpoia CBETA.
CxopocTts cBeta. BonHoBBIE cBOMCTBA
cBeTa

Hcrouynuku ceera. [Ipsmonuneitnoe
pacrpocTpaHeHUe CBeTa. 3aTMEHUS
Connua u JlyHsl

3aKOH OTpa)XE€HUsI CBETA. 3epKaja.
Pemenne 3amad Ha MPUMEHEHNE

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b25f0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b2abe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2fe6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2c6c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b31d0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3658

bu6morexa [JOK
https://m.edsoo.ru/ff0b38c4
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74

3aKOHa OTPaXCHHA CBETA

[Ipenominenue cera. 3akoH
MPEJIOMJICHUS CBETA

IlosiHOE BHYTpEHHEE OTPAKEHHUE CBETA.
Hcnonp30BaHne NOJHOTO BHYTPEHHETO
OTpaXEHUS B ONTHYECKHUX CBETOBOAAX

JIaGopartophas pabota "HccnenoBanue
3aBUCHMOCTH yTJIa TIPEIIOMIICHUSI
CBETOBOT'O JIy4a OT yIJia MaJICHNs Ha

nn

rpaHule "BO31yX-CTEKJIO

VYpok-koudepennus "Mcnonbp3zoBanue
ITIOJIHOTO BHYTpeHHeFO OTpa)KeHI/IHI
CBETOBO/IBI, OITHKOBOJOKOHHAS CBS3h"

JImu3el. OnTHdeckast cuia JIMH3EI

[TocTpoenne N300pakeHUH B TMH3AX

JlabopaTtopHas pabota "Onpenenenue
(hOKYCHOTO PACCTOSIHUSI i OIITUIECKOM
CHJIBI COOMpArOIIEH JTMH3BI"

VYpok-koHpepeHus "OnTuueckue
JIUH30BBIC TPUOOPHI"

I'ma3 xak onTuyeckas cucreMa. 3peHHe

Ypok-koHpepenus "lepexTs
3penus. Kak coxpanuts 3peHue"

Paznoxxenue 6enoro cBeTa B CIICKTp.

bubnuoreka [{OK
https://m.edsoo.ru/ff0b3aeca

bubmuoreka [{OK
https://m.edsoo.ru/ff0b3cSc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3{2¢c
bu6mmoreka [JOK
https://m.edsoo.ru/ff0b444a

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b4206

bu6morexa [JOK
https://m.edsoo.ru/ff0c0a7e
bu6mmoreka [IOK
https://m.edsoo.ru/ff0b4684

bu6mmoreka [JOK
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Onrsitel HetoToHa. Cnoxxenue
CHeKTpaJbHBIX 1IBETOB. [{ucnepcus
cBeTa

JlaboparopHas pabota "ONbITHI 110
pa3oXKEeHUIo OEI0ro cBeTa B CHEKTP U
BOCITPUSATHIO [[BETA TPEIAMETOB MPH UX
HaOJIIOICHNH Yepe3 [BETOBHIC
¢buasTpH"

Ypoxk-npaktukym "BosHOBBIE
CBOMCTBa CBETA: TUCIIEPCHS,
uHTepdepeHys u audpaxus”

OmnsiTel Pesepdopaa u mianerapHas
MOJIeTb aTOMa

[Toctynatel bopa. Moaens atoma bopa

Hcmyckanue v morIonieHne cBeTa
atomoM. KBaHnTel. JInHeuaTwIe
CHEKTPBI

Ypok-npaktuky™m "HabmroneHue
CHEKTPOB UCITyCKaHUA"

PagnoakTUBHOCTE U €€ BUIIBI

Crpoenue atoMHoro siipa. Hykinonnas
MOJIeITh

PanuoakTuBHBIE TpEBpaICHUSI.
M30TOomEI

Pemrenue 3agad mmo reme:
"PapnoakTuBHBIC TpeBpamieHus"

https://m.edsoo.ru/ff0c0fdc

bu6morexa [JOK
https://m.edsoo.ru/ff0cOe2a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c12a8

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c144c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1550
bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1672
bu6mmoreka [JOK
https://m.edsoo.ru/ff0c18ac
bu6mmoreka [JOK
https://m.edsoo.ru/ff0clal4
bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1bda
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[Tepuon nonypacnana

VYpok-koHpepeHuus "PaguoakTuBHbIE
U3IY4YEeHHUs B IPUPOAE, METULIMHE,
TeXHUKe"

S nepHbie peakuuu. 3aKOHbI
COXPaHEHHUS 3apsA0BOI0 U MacCOBOTO
qucen

DHeprus CBSI3U aTOMHBIX sziep. CBs3b
MAaccChl U YJHEPTHH

Pemenue 3agau no reme "SAnepueie
peakuun"

Peakuuu cuHTe3a u aeneHusd saep.
Hctounuku sHeprun CoJiHIIa U 3BE3]T

VYpok-koubepennus "AnepHas
sHepreTuka. JleicTBus
PaZMOaKTUBHBIX U3ITyUYEHUN Ha KUBbIE
OpraHu3msl"

[TonroToBka K KOHTPOJIBHON paboTe MO
Teme "DJIEKTPOMAarHUTHOE TOJIE.
ONEeKTPOMarHUTHBIE BOJIHBI.
KBanToBsie siBieHus"

KonrponsHas pabora o Teme
"JIEeKTPOMArHUTHOE TIOJIE.
DNEKTPOMAarHUTHBIC BOJTHBI.
KsanToBsie siBieHuUs"

[ToBTOpenue, o6o0IICHNE.
JlabopatopHbie pabOTHI IO KypCY

bu6morexa [JOK
https://m.edsoo.ru/ff0c2126

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1c58

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0c1d7a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1e88

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c223e

bu6morexa [JOK
https://m.edsoo.ru/ff0c245a
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"BzaumoneiictBue ten"

IToBTropenue, o6o0menue. Pemenne
PACUCTHBIX U KaYCCTBCHHLIX 3aJ1a4 110
teMe "TerioBble npouecchbl”

[ToBTropenue, o6o0menue. Pemenne
pacyeTHBIX ¥ KAUECTBEHHBIX 3a/1a4 I10
teme "KIIJ] TermoBeix qurateneit"

[ToBTropenue, o6o0mmenue. Permenne
PACUCTHBIX U KAYCCTBCHHBIX 3aJa4 110
teme "KIIJI anexrpoycTaHoBOK"

[ToBTOpenue, o6o0IICHNE.
JlabopaTopHbIie pabOTHI IO KypCy
"CBeTOBbI€ SIBJICHUS "

[ToBTOpenue, o600meHne. Pabora ¢
TEKCTaMH I10 TeMeE "3aKOHBI
COXpaHEHHUA B MEXaHUKeE"

[ToBTOpenue, o6o0meHne. Pabora ¢
Tekctamu 110 Teme "Konebanus u
BOJIHEI"

[ToBTOpenue, o600meHne. Pabora ¢
TekcTamu 1o TeMe "CBeTOBBIE
sBiieHus"

[ToBTOpeHue, 0600meHne. Pabora ¢
TekcTaMH 110 TeMe "KBaHToBasg u
sanepHas pusuka'

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

27

bubmuoreka [{OK
https://m.edsoo.ru/ff0c2572

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2a22

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c2b30

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c2¢52

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c2d6a

bub6mnoreka [IOK
https://m.edsoo.ru/ff0c2e82

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3044
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